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®enepanpHas pabouas mnporpamMma mo ydeOHOMy mnpeamery «buonorus»
(yrinyOnéuHplii ypoBeHb) (mpeaMeTHas o01acTh «ECTeCTBEHHO-HAay4dHBIC MPEIMETHI»)
(mamee COOTBETCTBEHHO — TMporpamMmMa 10 OWOJOTHH, OHOJIOTHS) BKIIOYACT
MOSICHUTEIbHYIO 3aMHCKY, COJIep KaHne 00yUeHus, TUIaHUPYEMbI€ PE3yJIbTaThl OCBOCHHUS
POrpaMMbI 110 OUOJIOTHH.

[losicHutenpHas 3amucka OoTpakaeT OOIIUE LEeNU M 33JaYd U3ydeHHus OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yUYEeHHUIO O0Yy4aroluMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY COJepKaHus,
K ONpEICICHUIO IUIAHUPYEMBIX pPE3yJAbTaTOB M K CTPYKTYpe TEeMaTHUECKOTO
TUTAaHUPOBAHMUS.

Copmepxanrie  OOy4YeHHs] pPacCKphIBaeT COAEpKATENbHBIE JHUHUH, KOTOPBIC
npearaTcs A 0043aTeIbHOTO U3Y4YEHHsI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
oO11iero ooGpazoBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHHS MPOTPaMMbl 1O OHMOJOTMHM BKIIOYAIOT
JUYHOCTHBIE, METANpeMETHBIE PE3yNbTaThl 3a BeCh Mepuoja OOydeHHs Ha YpOBHE
cpenHero oomero o0pa3oBaHUs, a TaKXKe MPEAMETHbBIE TOCTHKEHUSI 00yJarolerocs 3a
KXl T0/1 O0y4eHUSI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHero oo1mero oopasoBanus pazpaboraHa
Ha ocHOoBe PDexpepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBanuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konnenuuu mnpenojgaBaHusi y4eOHOTO
npeamera «buosiorus» MU OCHOBHBIX MOJIOKEHUH (enepasibHONM pabouel mporpaMmbl
BOCIIMTAHUSI.

VYyeonsiii npeamer «buosorus» yrinyonénHoro ypoBusa uzydenus (10—11 kmaccor)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB TNpeIMETHON oOsactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CornmacHo nonoxeHusM OI'OC COO npoduiibHbIe yuyeOHBIE MPEIMETHI,
n3ydyaeMble Ha yriIyOJIEHHOM YpOBHE, SIBJIIOTCS criocoooM auddepeHimanuu o0yueHus
Ha YpOBHE CpeIHEero 001ero oOpa3oBaHus U MPU3BAHbI 00ECIICYUTH MPEEMCTBEHHOCTh
MEX]Ty OCHOBHBIM OOIIMM, CPETHUM OOIIHUM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIIMM
oOpa3zoBaHueM. B TO ke Bpemsi KaxAblii U3 ATUX YYEOHBIX MPEAMETOB JOJIKEH OBbITh
OPUEHTHUPOBAaH HAa TMPHOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX
W pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MNpoopUeHTauue oOydalmuxcs Hu
CTUMYJMPOBAHUEM HMHTEpEeca K KOHKPETHOW OO0JacTH HAy4YHOTO 3HAHUS, CBS3aHHOTO
¢ OMoJIoTHEH, MEIUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HUIH BOCHHBIM JICJIOM.

[Iporpamma mo Ouosioruu Ja€T MpENCTaBIEHHWE O LEIU M 3aJadyax H3y4YeHHUs
yuebHoro npeamera «buonorus» Ha yriayOaEHHOM ypOBHE, OINpenessieT 00s3aTenbHOoe
(MHBapHaHTHOE) NPEIMETHOE COJEp’KaHHE, €ro CTPYKTYpUpOBAaHHUE MO pasienam u
TEMaM, paclpeiesieHue I0 KJaccaM, PEKOMEHIYET IMOCIEA0BATENbHOCTh H3YyYEHHUS
y4eOHOro MaTepuaia ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TIOTHUKU



yueOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydarommxcsi. B mporpamme
no OMOJIOTUU PEeaTu30BaH MPUHILUIN TMPEEMCTBEHHOCTH C U3YYEHHEM OHOJIOTUU
Ha YypOBHE OCHOBHOTO 0OIIero oOpaszoBaHms, Ojarojapsi 4eMmy IIPOCMATPUBACTCS
HAlpaBJICHHOCTh ~ HA  TOCJIEAYIOMIEe  pa3BUTHE  OWOJOTHYECKUX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIJICHUS, PEACTABICHUN O 3JOPOBOM 00pa3e KU3HH, HAa BOCTIMTAHHE
OepeKHOTO OTHOILIECHHUS K OKPY’KaroIIew npupoaHon cpeae. B nmporpamme o 6uosioruu
TaK)K€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mnpenmera «buosnorus» B peanusamnuu
tpeboBanuiit PI'OC COO K mMmIaHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM U
pEeIMETHBIM pe3yibTaTaM 00y4eHUs U B (POPMHPOBAHHWU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIILHON  JIEATEIbHOCTH  OOYYalOIUXCSA 1O  OCBOCHHIO  COJCPKaHUS
OMOJOTUYECKOT0 00pa30BaHus HA YPOBHE CPEIHETO 0OIIET0 00pa3oBaHus.

VYyeOuniii mpeamer «buonorus» Ha ypoBHE CpemHEero oO0miero oOpa3oBaHUS
3aBepIraeT OMOJIOTHYECKOe 00pa3oBaHUE B MIKOJIE M OPUEHTHPOBAH Ha PACIIMPEHUE U
yrayOjeHrne 3HaHWi 00ydYaroumuxcsi O JKMBOM MPHUPOJE, OCHOBAX MOJICKYJISPHON H
KJIETOYHON OMOJIOTUU, SMOPUOJIOTUM U OUOJOTHM Pa3BUTHUS, T€HETUKHU, CEJEKIIUH,
OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYCHUS U SKOJIOTHH.

N3yuenune yueOHOro mnpeamera «buonorus» Ha  yriayOJeHHOM  ypOBHE
OPHUEHTHPOBAaHO Ha TOATOTOBKY OOYYaIOMUXCS K TOCICAYIOMIEMY TOJYYICHHIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OPraHU3AlUIX CPETHETO MpodheCcCHOHAIBHOTO
oOpazoBanus. OCHOBY €Tro COJEp)KaHHs COCTABJISAET CHCTeMa OMOJOTHYCCKUX 3HAHHMH,
MOJIYYCHHBIX TIPU H3YYCHUW OOYYAIOIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUCCKHUX
pasziesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 00111eT0 oOpazoBanus, B 10—11 kiaccax aTu
3HAHMS TOJYYaloT pa3BUTHE. Tak, pacmupeHbl W yriayOJaeHbI OHOJIOTHYCCKUE 3HAHUS
O PpACTeHHUSAX, JKUBOTHBIX, TIpHOax, OaKTEepusx, OpPraHu3Me 4YEJIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTEIHLHO BKJIIOYEHBI OHOJOTUYECKUE CBEICHUS
MIPUKJIATHOTO U MIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO HUCIOJIb30BaTh KaK OPUEHTHUPHI
JUJISL TIOCJIEIYIOIIETo BhiOopa mpodeccun. Bo3MorkHa Takyke MHTETpalius OMOJIOTHIESCKUX
3HaHWU C COOTBETCTBYIOIIIMMH 3HAHUSAMHU, TTOJTYYCHHBIMUA 00YYAFOIIIMMHUCS TTPH U3yUECHUN
bu3UKY, XUMUH, Teorpadyi U MaTEMATHUKH.

CtpykTypa mporpaMmbl 1O OHOJOTHH OTPAXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJTFOITMOHHBINA TTOAXOABI K U3ydeHHUI0 Onosornu. COrIacHO UM, U3yJaroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTHU, XapaKTEePHBIC ISl KUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlH,
HBOJTFOITUN OPTaHUYECKOTO MUpPA Ha 3eMIie, COXpaHECHHs OMOJIOTMYECKOTO pa3HOOOpa3us
maHeTsl. Tak, B 10 kjjacce n3y4yaroTcss OCHOBBI MOJIEKYJISIPHOM M KJIETOUHON OMOJIOTHH,
OMOPHUOJTIOTUN W OWOJIOTHH PA3BUTHSI, TCHETUKH U CEJEKIUHU, OWOTEXHOJOTHUU U
CUHTETHUYCCKON OWOJIOTHH, aKTYaJUu3WpPYIOTCS 3HAHHS OOYydJaroIuXcs 1Mo OOTaHWKE,
300JI0THH, aHATOMUH, (HU3UOJIOTHH YeroBeka. B 11 kimacce n3ydaroTcsi 3BOJTIOIMOHHOE
y4eHHEe, OCHOBBI 3KOJIOTUHU U yueHHe o buocgepe.

YueOusiit npeamet «bronorus» npuszBana 00eCeYUTh OCBOSHUE 00YJArOIIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WUJIEH, MPUHLMIIOB U MPABUI, JIEKALIUX B OCHOBE



COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHUHbI MHpa, 3HAHUH O CTPOCHHUH,
MHOrooOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMyJIsiud, OHOILIEHO3a,
HKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTIKEHUAX, COBPEMEHHBIX HCCIICIOBAHUSIX
B OHWOJIOTHH, TPHUKIAJAHBIX AaCMEeKTaX OWOJIOTHYEeCKUX 3HaHui. Jlns pa3Butus u
MOI/IEP’KaHUS HHTEpeca 00yJaroIIMXCs K OMOJIOTHH HApsITy CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUUECKOT0 MaTepuaja B COACPKaHUU MPOTPAMMBI TI0 OMOJIOTHU TIPETYCMOTPEHO
3HaKOMCTBO C MCTOpPHEH CTAaHOBIICHUS W PA3BUTUSA TOW WJIM MHOU 00JIacTH OMOJIOTHH,
BKJIAJIOM OTCYECTBEHHBIX M 3apyOeXKHBIX YYEHBIX B PEIICHHE BAKHEHIIHMX
OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Ilens m3yuenuss ydeOHOTO mpenmera «buomorus» Ha yrayOn€HHOM ypOBHE —
OBJIaJICHHE OOYYAIONTUMHUCS 3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHAJIBLHON OpraHW3aIlin
JKUBBIX CUCTEM PA3HOTO paHra U MPUOOpETeHHWE YMEHHWU WCTOJIb30BaTh ITH 3HAHUS
B (QopMHpOBaHMM HWHTEpeca K ONpEeAeNEHHOM o00sacth MpodhecCuoHaNbHON
NEeSATEIbHOCTH, CBS3aHHOM ¢ OWoJorMeld, WM K BBIOOpPY y4eOHOro 3aBeleHUs
JUTSL IPOAOJKEHUST OMOJIOTUYECKOT0 00pa30BaHMUsl.

JlocTmkeHre 1enu U3y4deHus: yueOHoro mpeamera «buosorusy Ha yriryOJIéHHOM
YpOBHE 00€CTeunBaETCs PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOEHHE OOYYaIOIMIMMUCS CHUCTEMbl OWUOJOTHUYECKUX 3HaHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBujiaxX, COCTaBIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KAapTUHY MHpA;
O CTpPOCHHH, MHOrooOpa3sMu H OCOOCHHOCTSX OHOJIOTHYSCKHX CcHCTeM (KJIeTKa,
OpraHu3M, MOMYJSIKs, BUJl, OMOTEO1IeHO03, Ouocdepa); 0 BBIIAOIMIMUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHHE OOy4Yaroluxcsi C METOJAaMu TIO3HAHUS KMBOM  MPUPOJBIL:
UCCJIEIOBATEIbCKUMU METOJaMH OMOJIOTUYECKUX HAYyK (MOJIEKYJISIPHOW M KJIETOYHOM
OMOJ0THH, SMOPHUOJIOTUU U OUOJIOTUH Pa3BUTHS, TCHETUKU U CEIEKIIUU, OMOTEXHOJIOTUN
U CUHTETHYECKOM OMOJIOTHH, TTAaJICOHTOJIOTHUH, IKOJIOTHH ); METOJAMHU CaMOCTOATEILHOTO
MIPOBEICHUs OUOJIOTHYECKUX MCCIIEIOBAaHUH B JabOpaTOpuu U B IpUpoe (HaOII0eHUE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNUE);

OBJIAJICHUEC  OOYYAalOUUMHUCA  YMEHUSMH: CaMOCTOATEIILHO  HAXOJWTh,
aHAIM3UPOBaTh W HCIOJH30BaTh OWOJOTHYECKYI0 HMH(POPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTMEH M CHMBOJHMKOHM; yCTaHaBIUBaTh CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-9KOHOMUYECKHUMH U DKOJIOTHUYECKUMU MPoOIeMaMu
YeJIOBEUECTBA; OIICHWBATh TOCIEACTBUS CBOCH JEATEILHOCTH IO OTHOIICHHUIO
K OKpY’KaroIel MpUpoaHON cpesie, COOCTBEHHOMY 3JI0POBBIO M 37J0POBBIO OKPYKAFOIITUX
Jarofed; OOOCHOBBIBATH W COOMIOAATh MeEphl  MPO(HIAKTUKA  WHGEKIIMOHHBIX
3a0oieBaHUM, TIpaBUjia TIOBEJEHUS B TMpupojae u obecreueHus O€30mMacHOCTH
COOCTBEHHOW KU3HENEATCTLHOCTH B UYPE3BBIUAWHBIX CUTYyalUsX TMPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTb COBPEMCHHBIC HAyYHBIE OTKPBHITHS
B 00acTy OMOJIOTHM;

pa3BUTHE y OOYyYarOUIMXCsl HHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOIMIMMHUCS OTKPHITHSIMU M COBPEMEHHBIMU



UCCJIEIOBAHUSIMU B OHMOJIOTMH, pelIaeMbIMH €10 MpoOsieMamMH, METOA0JI0Tuei
OMOJIOTUYECKOTO HWCCIICIOBAHUS, TMPOBEJACHUS DSKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
pemeHnss OMOJIOTMYECKHX 3a7a4, MOJCIUPOBAHUS OWOJOTUYECKHX OOBEKTOB U
MPOIIECCOB;

BOCITUTAaHUE Y 00YYAIOMINXCS IIEHHOCTHOTO OTHOIICHUS K YKHBOU MPUPOIE B TIETIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSIM; (POPMUPOBAHUE HSKOJOTUYECKOMH,
TEHETUYECKON TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHHS B TPHUPOAC; MHTETpAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue 00y4YaroIIMMUCS KOMITETEHTHOCTH B panMoHaIIbHOM
IPUPOOTIOIH30BaHNN (COOMIOICHUE MPABUJI MOBEICHUS B TPHUPOJIE, OXPaHbl BHIIOB,
HKOCUCTEM, OMOCPEPHI), COXpAaHEHUU COOCTBEHHOTO 3/IOPOBbSI U 37I0POBbS OKPY>KAIOIIUX
monie (cobmoaeHus mep NnpoduilakTUKK 3a0ojeBaHUM, oOecreueHue Oe30MacHOCTH
KU3HEICATCIIbHOCTH B UPE3BBIYAMHBIX CHUTYalMSIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BaHUSA OHOJIOTMUECKMX 3HAHUM U yMEHUH
B IIOBCEHEBHOM JKU3HU;

CO37IaHUE YCIOBUHM JJII OCO3HAHHOTO BbIOOpA OOYYArONIUMUCS WHIWBUIYyaIbHOU
oOpa3oBaTenbHOI TPaeKTOPUH, CIOCOOCTBYIOIIEH HOCIIEAYIOLIEMY
poeCcCHOHATEHOMY  CaMOOIIPENEICHNI0, B COOTBETCTBUH C WHIWBHIYATbHBIMA
WHTEpecaMu U MOTPEOHOCTSIMHU PETHOHA.

OO611ee yncio 4acoB, PEKOMEHI0BAHHBIX JUIsl U3yYEHUs OMOJIOTHH Ha YITyOJIeHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 ygaca (3 yaca B Heznemo), B 11 knacce — 102 gaca
(3 gaca B HezentO).

OT16op opranu3alMoHHBIX (HOPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOruu
OCYIIECTBJISIETCS. € Yy4€TOM CHenudUuKd ero CcoAep)KaHus U HaMpaBIEHHOCTH
Ha TPOAOHKCHHE OHOJIOTHYECKOTO OO0pa3oBaHUS B  OPTaHM3AIUAX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIIOBHEM TMpU OOYYEHHH OHMOJIOTMM Ha YIITyOJIEHHOM YpOBHE
SBIIICTCSI TIPOBENCHHE Ja0OpPaTOPHBIX M TIPaKTHYeCKUx pador. Taxxke ydactue
OOy4YaromMXcsi B BBIMIOJHEHUH TPOCKTHBIX W Yy4eOHO-HCCIEOBATEIIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACIAETCS yYHUTEJIEM Ha OCHOBE HMMECIONIUXCS MaTepHUalIbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX IMTPUPOIHBIX YCIIOBHM.



COJEP)KAHUE OBYUEHUSI!

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpeMeHHass OWoJioTHS — KOMIUICKCHAas Hayka. KpaTkas ucCTOpus pa3BUTHSA
ouosioruu. buonornyeckue Hayku M U3ydaemble UMHU MpoOiemMbl. DyHIaMEHTAIbHbBIC,
MIPUKJIAJIHBIC U TTIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue Owuojoru B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOMU
kaptuHbl Mupa. [Ipodeccun, cBs3aHHbIE ¢ Owonorueld. 3HaUYeHHWE OWOJOTHUU
B IIPAKTHUYECKOW JIEATEIBHOCTH YEJOBEKAa: MEIUIMHE, CEIbCKOM  XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, K.b. Jlamapkx, Y. JlapBuH,
VY. T'apenr, I'. Mennens, B.1. Bepnanckuii, W.II. IlaBmo, WN.M. MeuHuKoOB,
H.U. BaBunos, H.B. Tumodeer-PecoBckuii, k. Yorcon, ®. Kpuk, [[.K. benses.

Tabmuiet 1 cxembl: «CBs3p OWOJOTMH ¢ JApYyrUMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. /KuBble cUCTEMBbI U UX H3yYeHHE

XKupble cucTeMbl Kak mpeameT uzydeHus omosiornu. CBOWCTBA KUBBIX CUCTEM:
€OMHCTBO XUMHUYECKOIO COCTaBa, JHMCKPETHOCTh U ULEJIOCTHOCTh, CIOXKHOCTH U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3aLMs, CAMOBOCIIPOU3BEICHHE,
pa3apaXxuMoOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3alydy >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIH,
OpraHU3MEHHbIN, NOMYJISLUUOHHO-BUAOBOM, 3KOCHUCTEMHBIN (OMOreOleHOTUYECKUN),
ounochepnsprit. [Iporeccsl, mpoucxoasiire B XKUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JKu3Hb kak ¢opma cymiecTBOBaHUsI MaTtepuu. Hayku, u3ydaromiue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OPTaHU3ALMH.

N3yuenune xuBbIX cucteM. MeTonbl Ouonornueckod Hayku. HaOmronenue,
U3MEPEHUE, JKCIIEPUMEHT, CUCTEMaTu3alus, MeraaHanu3. lloHsThe O 3aBUCMMON H
HE3aBUCUMOUN nepeMeHHoM. [lnmanupoBanue skcnepuMmeHTta. [locTaHOBKa M mpoBepka
runote3. Hyneas rumore3a. I[loHsTue BBHIOOPKM H €€ TOCTOBEPHOCTh. Paz0Opoc
B Owosornuecknx AaHHBIX. OIlEHKa JOCTOBEPHOCTH TMOJMYYEHHBIX PE3YJIbTATOB.
[IprurHBI HCKAXKEHUS PE3YIIBTATOB dKCIIEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabnuupl u cxembl: « OCHOBHbIEC MPU3HAKU KU3HW», «BUOJIOTHYECKUE CUCTEMBIY,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTaHU3ALMMU KUBOM MpUPOAbD», «CTpoeHHUE
JKUBOTHOU KIIETKW», «TKaHW KUBOTHBIX», «CHCTEMBbl OpPraHOB YEJIO0BEYECKOTO
opranusma», «buoreoneHosy, «buochepar, «MeTobl U3yUeHHUs )KUBOU TPUPOIBI».

! Conmeprxanune nporpamMMel, BEIIEIEHHOE KYPCUEOM, HE BXOAUT B IIPOBEPKY FOCYAAPCTBEHHOM UTOroBoii arrecranuu (TA).



ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE JUTSl IPOBECHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTuueckas padora

«Hcnonp30BaHKMEe Pa3TMYHBIX METO/IOB TP U3YUCHHUH KUBBIX CUCTEM).

Tema 3. BuoJiorusi KJIeTKn

Krnetka — cTpykTypHO-(QYHKIIMOHATbHAS €IWHHUIA >KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. [Ineiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KIIETOYHOU TEOPHH.

MeTopI MOJIEKYIISIPHOM U KJIETOYHOW OMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadus,
ANIEKTpOoPope3, METOA MEUYEHBIX aToOMOB, Au(depeHnnaIbHoe HeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. HM3yuenue ¢ukcuposanuvlx Kiemox. DIEKTPOHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue
KJIeMOK.

JleMoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitaen, P. Bupxos, K.M. bap.

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHSA METOI0B MUKPOCKOITUN.

OOopynoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTuyeckas pabora

«3yyenrne MeToMOB KJIETOUHOM Ouosioruu (xpomartorpadus, snexTpodopes,
muddepennmansuoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi opraHu3anmsi KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIIbTPAMUKPOIJIEMEHThI. Boa u eé
pOJb KaKk pACTBOPUTENIA, pEarcHra, y4yacTHUE€ B CTPYKTYPUPOBAHUM KIJIETKH,
TeIIoperysiuui. MuHepaabHble BEIIECTBA KJIETKH, UX Ouojoruueckas poib. Poib
KaTHOHOB M aHWOHOB B KJIETKE.

Oprannueckne BewiecTBa  KJIETKW. buonornmdeckue  mnoaumepnl.  benkw.
AMMWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJekyibl. IlepBuunas
CTPYKTypa OeJika, IeNnTUHas CBsI3b. BTOpuyHas, TpeTuyHas, 4eTBEPTUUHAS CTPYKTYPHI.
Henarypanus. CsoiictBa OenkoB. Knaccudukamus 6enkoB. buonornueckue QyHKIN
oenkoB. [lpuonul.

YraeBoabsl. MoHOcCaxapuipl, AUCAXAPUJIbl, OJUTOCAXAPUIbl WU MOJHMCAXAPHUIBI.
OOmuit TIaH cTpoeHUss U (PU3HKO-XMMHUYECKUE CBOMCTBA YTieBOJIOB. buojornueckue
(GyHKUIHUU YTIEBOOB.

Jlumuael. T'mapodunsHO-TUApPOPOOHBIE CcBoMicTBa. Kraccudukamuss TUTUAOB.
Tpurnunepunbl, hochonunuIbl, BOCKA, CTepouIibl. buonorundeckue GyHKIMH JIUTHIOB.
OOmme cBoiicTBa OWONOrMYECKHX MeMOpaH —  TEKy4ecTb, CIOCOOHOCTb
K CaMO3aMbIKaHHIO, IMOJYITPOHULIAEMOCTb.

HykneunnoBeie kucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunuun kommiementapHoctu. [IpaBuino Yapradda. Ctpykrypa JJHK —



IBOMHAs ciupanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Modekyine ATO.
buonornueckue ¢ynkuuu AT®. BoccTaHoBieHHbIE MNEPEHOCUYUKH, UX (PYHKIHH
B KJeTke. /Jpyeue uyknreosuompughocpamor (HT®). CexBenuporanue IHK. Memoowi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OMOXMMHUYECKHEe U Ouodu3MdYecKkrue UCCIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYphl OMOMOJEKy. Modenupogsanue cmpyKkmypsl u
@yHKyuti 6uomonekyn u ux Kommniekcos. Kommvromepuovui ouszaiin u opeanuyeckul
CUHMeE3 OUOMOTIEKY]L U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpanuu

[Toptpersr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Jnarpammel: «PacnpeneneHne XUMHAYECKUX JJIEMEHTOB B HEXKUBOW IPUPOAE,
«Pacripenenenue XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguueckas TabnuIa XUMHYECKHUX DIIEMEHTOBY,
«CtpoeHne MOJEKyJbl BOJb», «BemecrtBa B cocraBe opraHusMoB», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€lKOBOW MOJEKyNb», «CTpoeHHuEe MOJIEKYI
yIIIeBOJIOBY, «CTpOCHHE MOJEKYI JUNUI0BY», «HyKiIenHoBble KUCIOTH, «CTpoeHHe
Monekyiasl ATO».

O0opynoBaHKe: XUMUYECKAsl TOCY/1a U 000pyAOBaHHUE.

JlabopatopHas pabora «OOHapykeHHe OETKOB C TOMOIIBI0 KAaYeCTBECHHBIX
pEaKLHIN.

JlaboparopHas pabota «MccienoBaHue HYKIEHMHOBBIX KHUCIOT, BbBIJEICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CtpoeHue 1 PYHKIHHU KICTKHU

Tunel  KJIETOK: JyKapuOTHYecKas U  mOpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHnue mpokapuoTudeckond kieTku. KiertouHas creHka OakTepuit u apxeil.
Oco0OeHHOCTH CTpOeHUsI TeTepOoTpOodHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib POKAPUOT B OMOLIEHO3aX.

CrpoeHue u (YHKIIMOHUPOBAHHUE DyKapHOTHYecKOoW KieTku. [lnazmaTmueckas
MeMmOpana (mazmaiemMma). CTpykTypa IUIa3MaTHYeCKOM MemOpaHbl. TpaHCHopT
BCII[ECTB 4Yepe3 IIa3MaTUUeCKylr0 MeMOpaHy: maccuBHBIA (auddy3us, obOinerdyéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIM  AaKTUBHBIA  TPAHCHOPT).
[Tonynponumiaemocts MeMOpanbl. PaGoTa HaTpuii-kaqueBOro Hacoca. OHAOLUTO3:
nuHOLUTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CtpykTrypa U (QyHKIUU
KJICTOYHOM CTEHKHU pacTeHU, IPHOOB.

[uronna3sma. Ilutozons. [lutockener. JIBukeHwe wnMToIIa3mMbel. OpraHouibl
kineTkd. OpHomMeMOpaHHBIE OpPraHoOHWbl KIETKH: ’Haomuasmaruudeckas cetb (JIIC),
anmapat ['onappKu, TM30COMBI, UX CTpoeHue W (PpyHKIuu. B3aumocBs3b



OJHOMEMOpPAaHHBIX OpPraHoua0B KJIeTKu. CTpoeHHe TpaHyISPHOTO pPETUKYIyMa.
Mexanusm wnanpaenenus 6enxoe 6 JIIIC. Cunte3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMmOpaH. [nmagkuii (arpaHyssipHBIN) SHAOIIA3MATHUYECKUA PETHKYTYM.
CekperopHast ¢(ynkuusa anmapata [onbmxu. Moouguxayus 6enkoé 6 annapame
Tonvoorcu. Copmuposka denxkos 6 annapame 1 01v0xcu. TpaHCHIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbHbix KieToK. Knertounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUU, TUTACTUIIBL. [Ipoucxodcoenue
mumoxonopuii u naacmuo. Cumbuoeenez (K.C. Mepeosckosckuil, JI. Mapeynuc).
Crpoennie U (yHKUIUA MUTOXOHJpUHM W muiacTui. IlepBUUYHbIE, BTOPUYHBIE U CIIOXKHbBIE
IIACTUABl  (DOTOCHHTE3UPYIOIIMX  JYKApUOT.  XJOPOIIACThI,  XPOMOIUIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranHouasl kinetku CrpoeHwe W (QYHKIUUM HEeMeMOpaHHBIX
opraHouJioB kjieTku. Pubocomsl. [lpomescymounsvie gunamenmor. MuKpodUuiIaMeHTHI.
Axmunosvle Mmukpoguiamenmol. MBbIIEUHbIE KICTKU. AKMUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpyoouku. Knerounsiii nentp. CTpoeHUE U JBHKEHUE
KIYTUKOB M pecHHUYeK. MukporpyOouku muroruia3mbel. lLlentpuons. benku,
aAccoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyoouxkamu. Momopuvie 6eaxu.

SAnpo. OGosouka siapa, XpOMATHUH, KapUOILIa3Ma, SAPBINIKH, UX CTPOEHUE U
bynkuuu. SAnepHsiii 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTep(Da3HOM siipe. Dyxpomamun u cemepoxpomamui. bellku XxpoMaTuHA — THCTOHBI.
Hunamuxa soepnoii 06010uKku 8 Mumo3se. HoepHuiil mpancnopm.

Kierounsle BrmrodeHus. CpaBHHTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuibr 1 cxembl: «CTpOCHUE SYKAPUOTHUECKON KIETKNY, « CTpOCHHE )KUBOTHOM
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKN», «CTpOCHHE MUTOXOHAPUWY, «SAapoy,
«CTpOoeHrEe NPOKAPUOTUYECKOMN KIETKN.

OOopyznoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMNpENapaTbl  pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUabHBIX KIETOK.

JlaGoparopHas padota «M3yueHue cTpoeHus KIETOK pa3InYHbIX OPraHU3MOB.

[Ipaktuyeckas paboTa «M3yueHrne CBOMCTB KIIETOYHOU MEMOpaHbD».

JlaGopatopHass  paGota «MccrmegoBaHue miasMonm3a M JIEIUIa3MOJIK3A

B PAaCTUTCIIBHBIX KJICTKAX».
HDaI(TI/I‘—IeCI(aSI pa60Ta ((I/ISYLIGHI/IG ABMOKCHHUA HOUTOILIa3Mbl B PACTHUTCIBHBIX
KIJIICTKax».

Tema 6. O0OMeH BelecTB U NpeBpallleHUE JHEPTIHH B KJIETKe

AccuMWISILIMSL M TUCCUMWIISILIUSL — J[B€ CTOPOHBI MeTabonu3ma. Tumbel oOmeHa
BEIIECTB: aBTOTPO(HBIA W TreTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe odecreueHne KieTku: npespauieHne AT® B oOMEHHBIX
nporeccax. GepMEHTATUBHBIN XapaKTep PEeaKIfil KIETOYHOTO MeTabonu3ma.

10



depMeHTbl, UX CTPOCHHE, CBOMCTBA M MeXxaHu3M aeictBua. KopepmenTsl. OTnuuus
(GepMEHTOB OT HEOPraHMYECKHX KaTalln3aTopoB. benku-akTUBaTOphl U OENKH-
WHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUHA OT pPa3IMIHBIX
(bakTopoB.

[lepBUYHBII CHUHTE3 OPTraHUYECKUX BEIIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUCEHHDII
U oxcueenHwlil pomocunmes y oaxmepuil. Ceemocoduparoujue nuemMeHmol U NUSMeHmbl
peaxyuonnoz2o yenmpa. Ponb xyoporutactoB B mporecce (otocuHTeza. CBeToBas H
TeMHOBas (azbl. Domoovixanue, Cs., C4. u CAM-munwvt homocunmesa. [IpogyKTUBHOCTD
dorocunTe3a. BrnusHue pa3znuuHbIX (QAKTOPOB HAa CKOPOCTh (POTOCHHTE3a. 3HAUCHUE
dbotocunTe3a.

XemocuHTe3. Pa3zHooOpa3ue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUDUITUPYIOIIUE
OakTepuu, Keyne300aKkTepun, CcepoOaKTEepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHuss U HX
UCTIONIb30BAaHUE  YEIIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl 3HEPreThdecKkoro oomeHa. [loaroToBUTENBHBIN
sTamn. [ ukonamu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIIOKO3bI.

buonornyeckoe okuciIeHUE, WIM KJIETOYHOE JbixaHue. Poib MUTOXOHApPUN
B Ipoleccax Ouonornueckoro oxkucienus. Luxnnueckue peaknuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeuss memopannoeo epaoueuma npomonos. Cumnmes ATD:
paboma npomonno AT®-cunmaszwi. [IpenmyniecTBa a3poOHOTO MyTH OOMEHa BELIECTB
nepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHcTpanuu

IToptpers:  [Ix. Ilpuctim, K.A. Tumupsze, C. H. BunHorpajackuii,
B. A. Ourensrapar, I[1. Mutuem, I'.A. 3aBap3uH.

Tabnuipl u cxeMmbl: «DOTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenne pepmeHTay, «XEeMOCHUHTE3Y.

OOGopynoBanue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHWE JJISI TPUTOTOBJICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuMepe aMua3bl UK KaTanasbl)».

JlaboparopHas paboTa «M3ydyeHue pepMeHTaTUBHOTO pacIIeIICHUs MEPOKCUIa
BOJIOPOJIa B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaboparopHas paboTa «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3a.

JlaboparopHas pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. Haciiencreennasi vHpopManus u peaju3anus e€é B KJIeTKe

Peakunn wmatpuuHOro cuHte3a. IIpUHIUII KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIro cUHTe3a. Peanmzanus HaciaeacTBeHHOM MHpopManuu. ['eHeTnueckuit Koz,
ero cBoicTBa. Tpanckpunuus — MmatpudHbiii cuHTe3 PHK. IIpuHIIMIIBI TpaHCKPUIIIUUA:
KOMILIEMEHTAPHOCTb, AHTUIIAPAIIJIENBHOCT, ACUMMETPHUYHOCTb. Cospesanue
mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.
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Tpancasiust u e€ stanbel. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
Ycnosus 6uocuntesa 6enka. KonupoBanue aMmuHokucioT. Poms pubocom B GnocuaTE3€
Oeka.

Cospemennvie npeocmasnenus o cmpoenuu 2enoe. (OpraHuzanus TIeHOMa
y OpOKapuoT U SYKApUOT. Perynsius akTUBHOCTH T€HOB y MpoKapuoT. ['mmortesa
omepona (®. XKako6, XK. Mano). Monrexynsapuvle Mmexanuzmvl 3KCHpeccuu 2eHo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenog. Perymsuust 0OMEHHBIX
IIPOLIECCOB B KIIETKE. KiIeTOUHBIN romeocTas.

Bupycel — HekneTouHbsie (OpPMBI KU3HM W OOJUTAaTHBIE TapasuThl. CTpocHHE
MPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux supycos, bakmepuogazos. Obpammas
MPAaHCKpUnyusl, pesepmasa, UHmezpasda.

BupycHbie 3a0oseBaHusi 4enoBeKa, KMBOTHBIX, pactenuid. CIIN, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE MTPOOIIEMBI.

buoungpopmamura: ummeepayus u ananuz Ooavuux maccueos («bigdatar)
CMPYKMYPHBIX Ouoio2udeckux oauHvlx. Hanomexuonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemoie pynkyuu 6eaxos. Cnocobwvl 00CmasKu 1eKkapcme.

JleMoHcTpanuu

IToptpetsl: H.K. Konbios, /I.11. UBaHOBCKUA.

Tabmumer 1 cxeMbl: «bnocuHTe3 Oenka», «l'eHeTnmueckuii Kom», «Bupyce,
«baktepuodarm.

[Ipaktuueckas padora «Co3anrue MOJIETTH BUPYCa.

Tema 8. Z/KuzHeHHBbIH HMKJ KJIETKH

Knerounsrit uki, ero nepuojsl U peryssiiusa. Marepdaza u muto3. OcoOeHHOCTH
MpoIlecCcoB, TMpoTekaromux B wuHTepdaze. I[loAroToBka KIETKH K JICJICHUIO.
[IpecunTeTHYeCKU (MTOCTMUTOTHYCCKHUM), CHUHTETHYSCKUH W TMOCTCHHTETUUYCCKHUI
(MpeMUTOTUYECKUN) IEPHOIBI UHTEP(DA3BI.

Marpuunbii cunre3 JIHK — pemnukanua. [lpunuuner perumkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, AaHTUIIAPAIUICIIBHOCTh. MexaHu3m
perumkanuu  JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U Teiaomepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapHOTHUI. JMIUTOMAHBIA W TaIUIOMJIHBIA HAOOPHI
xpoMocoM. ["'oMosioruaabie XpoMOCOMBIL. [10JIOBBIE XPOMOCOMBI.

Jlenenue knetku —Muto3. CTaiui MUTO3a U TPOUCXOSIIUE B HUX MPOLeCcChl. TUIIBI
muTo3a. Kaprokunes u nuTokrnHe3. buonornyeckoe 3HaueHUEe MUTO3A.

Perynsus MutoTHdeckoro 1ukia kietku. [Iporpammupyemast kiietodHasi THOeb —
arornTo3.

Knerounoe smpo, XpoMocombl, (YHKIIMOHAIbHAs TE€HOMUKA. Mexanusmol
npoaugepayuu, ouppepenyuposku, cmapernus u 2ubenu kiemok. «L{ugpposas knemrkar» —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanuu

Tabmuupl u  cxembl: <«OKU3HEHHBIM IUKI KIEeTKW», «Mwuto3», «Crpoenue
xpomocom», «Perummkanusa JJHK».
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KIeTKax
KOpEILKa JIyKa».

JlaGopartopHas paboTa «/3yueHue XpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax».

JlaGopartopHas pabota «HaGmrogeHnne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. Ctpoenne n pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHuzMoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTU CTPOEHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
baktepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, JIPYrUe
poTUCThl. KONOHMANbHBIE OPTraHU3MBL.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHUCTEMBI
opranoB. OpraHusMm Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIBI pacTUTENIbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHA,
MPOBOJIAIIASI, OCHOBHAsl, MexaHuuyeckas. (OCOOCHHOCTH CTpOeHMSs, QYHKIUA U
pAacCHoOJIOKEHUSI TKAHEN B OpraHax pacTCHUM.

TkaHU JKUBOTHBIX M YEJIOBEKA. THIBI XUBOTHBIX TKAHEW: OHIUTEIMAJIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHasg. (OCOOEHHOCTH CTpPOCHHs, (QYHKIMH U
PAacCIOJIOKEHUSI TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUid. Opranbl U CUCTEMBI
OpPraHoOB KMBOTHBIX U YesloBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttenma opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi 1 BHyTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COECIMHEHNS KOCTEMN.

JIBI>KEHME OpraHu3MOB. [[BH)KEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOUHBIX PACTEHHUI: TPOMIU3MbI U HACTHUHU.
JIBrKeHe MHOTOKJIETOYHBIX XKMUBOTHBIX M YEJIOBEKA: MBIIIEUHasi cuctema. Pedrexkc.
CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanue opranusmos. llorjmomieHune BOABI, YIJIEKUCIOrO Ta3a W MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPHUIOIOCTHOE W BHYTPHUKIIETOYHOE
nuiieBapenue. [ luranue mo3BOHOYHBIX )KUBOTHBIX. OTAEbI MUIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble Kemnesbl. [lumeBapurenbHas cucteMa 4eaoBeKa.

JIpixanue opranu3mMoB. J{pixanue pacteHuid. Jlpixanue x«uBoTHbIX. {uddy3us razos
yepes MOBEePXHOCTh KieTKH. KoxkHoe npixanue. /[pixarenpHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pbIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCI0)KHEHUE CTPOCHUSA JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUcTEMaA
YyenoBeKa. MeXaHu3M BEHTWIALMU JIETKUX y NTHLl M MJEKOONUTarIuMX. Perysmnus
IbIxaHus. JIpIxaTenbHble 00BEMEL.

Tpancnopr BemecTB y Oprauu3MoB. TpaHCIOPTHBIE CUCTEMBI paCTEHHN. TpaHcnopT
BEILIECTB Yy >XKUBOTHBIX. KpoBeHOCHast cucrtema u €€ opranbl. KpoBeHOocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Ceple, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru
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KpPOBOOOpAIIeHNs. OBOJIOLHOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u e€ perynsuus.

Brinenenne y opranu3MoB. Beinenenue y pacteHuid. BelaeneHue y jKMBOTHBIX.
CokpartutenbHbie Bakyonau. Opransl BbiaesneHus. OuiabTpainus, cekpenus u oopaTHoe
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OpraHoB BbiaeNieHUsA. CBs3b MOJOCTH Tela
C KPOBEHOCHOM M BBIAEIUTEIBHON CUCTEMaMHU. BblJleIeHHE y TO3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [Touku. Ctpoenne u pyHkiuonupoBanue Hedpona. O6pazoBaHruEe MOYU Y
YEJI0BEKA.

3amura y opranu3MoB. 3aliuTa y OJJHOKJIETOUYHBIX OpraHu3MoB. Ciopsl OakTepHii
U LHUCThl MPOCTEUIIMX. 3alMTa Y MHOTOKJIETOUHbIX pacTteHuid. Kyrtukyna. Cpenctsa
[TACCUBHOM Y XMMHUYECKOU 3aIIUThl. OUTOHLUABL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOHW3BOJHBIE. 3aluTa
opranuszma ot 6osesHel. MimmyHHas cucrema denoBeka. KileTO4HbIH U TyMOpaJIbHBIN
UMMYHUTET. BpoXn€HHBIN U npuoOpeTéHHbIil cnenuduyeckuii UMMyHUTeT. Teopus
KJIOHabHO-celnekTuBHOrO uMmmyHutera (I1. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETH OPraHU3MOB. Posib BpOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.

PaznipaxxumocCTh M perynsuus y OpraHu3mMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxxuMocTs u peryisanus y pacreHuid. PoctoBeie Beniecrna
Y UX 3HAYCHHUE.

Hepanas cuctema u peduiekTopHas peryJisiius y )KuBOTHbIX. HepBHas cuctema u eé
OTHEJbl. DBOJIOUUOHHOE YCIOKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y >KMUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiektopHas myra.
be3ycnoBHbIE U yCITOBHBIE PEQIIEKCHI.

['ymopanbHas perynsuus ¥ SHIOKPUHHAsI CUCTEMA )KMBOTHBIX U 4esioBeKa. JKernessl
DHIAOKPUHHON CHUCTEMBI U UX FOPMOHBI. J[eiiCTBHE TOPMOHOB. B3anMOCBsA3bp HEPBHOU U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMoHcTpanuu

IToptper: N.II. I1aBnos.

Tabmuubr u  cxembl: «OJTHOKJIETOYHBIE BOAOPOCHW», «MHOTOKIETOUHbIE
BoJopociny, «baktepuny», «lIpocrelimmey, «Opraibl HIBETKOBBIX pacTeHUI, « CHCTEMBI
OpPraHoB TMO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee CcTpoeHuMe HAaceKOMbIX», «TkaHu
pactenuit», «KopHeBbie cucrtemb», «Crtpoenune crebms», «CTpoeHHe IHCTOBOU
MJIACTUHKNY, « TKaHU KUBOTHBIX», «CKelleT uenoBekay, «[luieBaputenbHas cucteMa,
«KpoBeHocHas cucrteMa», «/lpixarenpHas cucrtema», «HepBHas cuctemarn, «Koxkay,
«MpbllieuHast cucrteMa», «BblaenurenbHas cUCTEMa», «ODHIOKPUHHAs CHCTEMa,
«Ctpoenue Mbine», «MMmmynuter», «KumedunomnonoctHeiey, «(Cxema NOUTaHUSA
pactenuit», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE THAPHI»,
«CTtpoeHue mianapun», « BHyTpeHHee CTpOeHHE J0KI€BOT0 uepBsi», «HepBHas cucrema
peiO», «HepBHas cuctema marymku», «HepBHas cuctemMa NpEeCMBIKAIOIIUXCS,
«HepBHas cuctema ntuny, «HepBHas cuctema miekonuraromux», « HepBHas cucrema
yenoBekay, «Pedmexcy.
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OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIIPENnapaTrbl  OJHOKJIETOYHBIX
OpPraHU3MOB, MUKPOIIpeNapaThl TKaHEH, pAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKUX, KUBBIE SK3EMIUIAPhl KOMHATHBIX PACTEHH, repOapuu pacTeHUl pas3HbIX
OTJENIOB, BIIAXHBIC TMpEnaparbl XUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUICKIIHH
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJIET YeJNOBeKa, OOOpyIOBaHUE IJIsl JIEMOHCTpAIUH
MOYBEHHOTO M BO3JAYIIHOTO MUTAaHUS PACTCHUI, paCcIICIJICHHUs Kpaxmasia U OeJIKOB Moj
NeiicTBHEM (EpMEHTOB, O0OpYIOBaHHE IJsl JEMOHCTPALMU OIBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JBMKEHUHN, MOJICIIHA TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTtopHas paborta «/3yueHue TkaHel pacTeHHI».

JlabopaTopHas paborta «/3yueHue TkaHen KUBOTHBIX.

JlabGoparopHas paboTa «/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PasmHokeHne 1 pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OpTaHU3MOB: Oecrofioe (BKII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner Oecronoro  pa3MHOXKEHHUS: IOYKOBAaHWE, CHOPYJSIUS, (parMeHTanus,
KJIOHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [lomoBeie KiIeTKH, Wi rameTsl. Meiio3. Ctaaun Meiio3a.
IToBenenne xpomocoMm B Meito3e. KpoccunroBep. buosormyeckuid cMbICa Melo3a U
II0JIOBOIO Mponecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponeimieBoe pasutue. lameroreHe3 y >KMBOTHBIX. Il0JOBBIE Kele3bl.
OOpazoBanue u pa3BUTHE NOJOBBIX KJeTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHEe U AMOpPHOHAIBHOE  pPa3BUTHE  KUBOTHBIX.  CrocoOBI
OIUIOOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOTHS — HayKa
O pPa3BUTHH OPraHu3MoB. Mopgocenes — 00Ha U3 21ABHLIX NPOOIEM IMOPUONOSUMU.
Konyenyus mopgocenos u mooenu mopgoceneza. Cragum 3mMOpHOreHe3a KUBOTHBIX
(Ha npumepe unArymku). JpoOnenue. Tumbel apobnenus. /Jemepmunuposanumoe u
HedepmunuposarnHoe opooaenue. bracmyna, munvt 61acmyn. OcoOOEHHOCTH APOOICHUS
MJIEKOMUTAIONINX. 3apO/IbIIIEBbIE IMCTKU (TacTpyJIsiLus). 3aKiajika OpraHoB ¥ TKaHeH 13
3apOJBIIIEBBIX JINCTKOB. B3auMMHOE BIIMSHME 4YacTed pa3BHUBAIOLIETOCS 3apoJbllia
(aMOpuoHasibHasT MHAYKIMS). 3aKiajika TUlaHa CTPOEHUSl KUBOTHOTO KaK pPe3yJbTar
UEepapXUYeCKUX B3aUMOJECHCTBUI TeHOB. BiusHue Ha 5>MOpUOHANBHOE pa3BUTHE
pa3nyHbIX (PaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue xkuBoTHBIX. [locTamOpuonanbubiil nepuoA. [Ipsimoe u Henpsimoe
pa3ButHe. PazButue ¢ metamop(}o3oM y OECriO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buosorndueckoe 3Ha4eHUE MPAMOTO W HENPSIMOTO PAa3BUTHS, HMX PACHPOCTPAHECHHE
B ripupoje. Tumsl pocta ;kMBOTHBIX. DAKTOPHI PETYISALUHA POCTA KUBOTHBIX M YEIIOBEKA.
Craguu nocTaMOPHOHAIBHOTO Pa3BUTHS Y AKUBOTHBIX U YesioBeka. [leprnoabl oHTOrenesa
yesioBeka. CTapeHue U cMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenue u pa3Butue pacteHuil. ['amerodut u ciopoput. Meito3 B KHU3HEHHOM
uukie pacrenuit. O0pazoBaHue crnop B mpoiiecce meio3a. ['ameroreHes y pacTeHUid.
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OnnoA0TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. [[BOMHOE OMIOJOTBOPEHUE
y UBETKOBBIX pacTeHuil. OOpa3oBaHHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJIAIUA OHTOT€HE3a Y PaCTCHUHN U )KUBOTHBIX.

JlemoHcTpanumn

[Toptpetsi: C.I'. HaBamun, X. [lInemas.

Tabmuet u  cxembl: «BereratuBHOoe pa3MHOXkeHUe», «Tumel Oecnoyioro
pa3MHOXEHUs», «Pa3MHOXEHUE XJaMUAOMOHAb», «Pa3MHOXKEHHUE HBIJICHBDY,
«Pa3smHOXeHue ruapb», «Mehos», «Xpomocombly, «l'amerorenes», «CtpoeHue

SAWLIEKJIETKU U CIIepMaTo3011a», « OCHOBHBIE CTaJlMA OHTOTeHe3ay, «lIpsAmoe u Henpsimoe
paszButHe», «Pa3BuTne Malickoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JIATYIIKW,
«/IBOMHOE OIIOAOTBOPEHUE Y LIBETKOBBIX pacTeHU», « CTpOEHHE CEMSIH OJTHOJOIbHBIX
Y IBYAOJIBHBIX PACTEHUIN», «/KM3HEHHBIN [IUKII MOPCKOM KamyCTbD, «JKU3HEHHBIN UK
MXa», «KHU3HEHHBIN HUKJII TANIOPOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyzoBaHKe: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SIMIEKIETOK U
CIIEPMATO30U10B, MOAENb « LMK pa3BUTHA JIATYLIKI.

JlaGoparopHasi pabora «V3yuyeHue CTpPOEHUs IMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKPOIIPETIAPATAX .

IIpakTnueckass paGota «BbIsiBIeHHE TPU3HAKOB  CXOJCTBA  3apOJbIIIEH

MO3BOHOYHBIX JKUBOTHBIX .
JlabopaTopHas pabora «CTpoeHre OPraHOB Pa3MHOKEHHS BBICIIIUX PACTCHUY.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUS W pa3BUTUS TEHETHKHU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B pa3BUTHUN FeHETHUKU. PaboThI
H.K. KombmoBa, H.M. BasumoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
O0.A. ®ununuenko, H.B. Tumodeena-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TIOHSATHUS U CHUMBOJIBL. |'OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC T€HbI, aJTbTCPHATUBHBIC TPU3HAKHU, IOMUHAHTHBIN U PEIIECCUBHBINA MIPU3HAK,
rOMO3HUI0Ta, TeTepO3UroTa, YUCTasi JUHUS, TUOpUIbI, TeHOTUIl, (peHorurn. OCHOBHbIE
METOAbl ~ TEHETUKH:  THOPUIOJIOTHUYECKHH,  IUTOJIOTHYECKHH,  MOJICKYJISIPHO-
T€HETUYECKU .

JleMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.1. BaBuiios,
A.H. benozepckuii, I'.JI. Kapneuenko, 0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIIUBAHUSI.

JlabopaTopHas pabota «J[po3oduia kak 00bEKT FreHETUYECKUX UCCICTOBAHU.

Tema 12. 3axkoHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBorii 3akoH MeHnenss — 3aK0H eInHO00pa3us
ruOpuoB nepBoro nokojieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menaens —
3aKOH pacUIeIUIeHus MNpu3HakoB. lluTonmormueckue OCHOBBI MOHOTMOPUIHOTO
CKpeluBaHus. [ unores3a 4nucToThl raMer.
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AHanu3upymoliee CKpemuBaHue. [IpoMeXyTOUHBIA XapakTep HacleI0BaHuUs.
Pacmieryienre npu3HaKkoB MPU HEMOJIHOM JOMHUHUPOBAHUM.

JlurubpunHoe ckpemuBanue. Tperwil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HaclieJOBaHus pu3HakoB. [{uTomoruuyeckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

CuernieHHoe HacnenoBaHue mnpu3zHakoB. Pabotrer T. Moprana. CuerieHHoe
HACJICIOBAHUE T€HOB, HAPYIICHUE CUCIUICHUS MEXIAY T'€HaMu. XPOMOCOMHas TEOPUs
HaCJICJICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHH3M OIpeleneHus noyia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TIe€TepOoraMeTHbld IoJ. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacleioBanre npu3HaKoB, CIEIIJICHHBIX C MOJIOM.

['enoTun kak nenoctHas cucrema. [neioTponus — MHOKECTBEHHOE ICMCTBUE TEHA.
MHOX€CTBEHHBIN AJJICIIA3M. BzaumoperictBue HEAJJICIbHBIX T'€HOB.
KommnementapHocts. Onuctas. [Toaumepusi.

['eHeTHUECKMI KOHTPOJIb Pa3BUTHS PACTCHUW, dXUBOTHBIX U YEJIOBEKA, a TaKXKe
(U3MOIOTUYECKUX TPOIIECCOB, MOBEJACHUS UM KOTHUTUBHBIX (QyHKUMM. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHW3MbI B3aUMOJCHCTBUS «XO3UH — IMapasuT» U

«XO35IMH — MHKpPOOMOM». ['€HETHMYEeCKHE aCMeKTbl KOHTPOJS W HW3MEHEHHUS
HaCJIeJICTBEHHON HH(GOPMAIIUK B TIOKOJICHHUSAX KJIETOK M OPTraHU3MOB.
JleMoHCTpaIu

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuupbr u cxemsbl: «llepBblii u BTOpoW 3akoHbl Menaens», «TpeTuil 3akoH
Menpaens», «AHAUIM3UpYIONIEE CKpeluBaHuey, «HermnomHoe TOMUHUPOBAHUEY,
«CuernseHHoe HacleA0BaHue NPU3HAKOB y 1po30huib», «['eHeTnka nonay», «Kapuorun
yenoBekay, «Kapuotun gpozoduiby, «Kapuotun nrunb», «MHOKECTBEHHBIH
ajuienu3my, « B3aumonencTere reHoBy.

OO6opynoBanue: MOJAENb ISl JEMOHCTpAIlMM 3aKOHOB €IWHOO0Opasus TuOpHIoB
MIEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAlUA 3aKOHA
HE3aBUCUMOTO HACJEJIOBAHMS NPHU3HAKOB, MOJENb JJIsi JEMOHCTPALMH CIEIUIEHHOTO
HACJIEIOBAHUSI PU3HAKOB, CBETOBOM MHKPOCKOII, MUKpoOTIpenapart: «Jlpo3zodusay.

[Ipaktuueckas pabora «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS
y Ip030(UITBD.

[Ipaktuueckas pabora «M3yueHue pe3ynbTaTOB JAUTHOPHUIHOTO CKPEIIUBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEpHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna U cpeapl  npu  popMHupoBaHUM  (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE W KOJWYECTBECHHBIE NPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBEHHASI.

MoaudukanmmonHas  W3MEHUYMBOCTh. Pomb  cpeapl B (GOpPMHPOBAHUU
Moau(UKaIMOHHOW M3MeH4YMBOoCcTU. Hopma peakium npusHaka. BapuannoHHBIA psf
u BapuanuonHas kpuBas (B. HWoramncen). CpoiictBa  MOau(pUKAITMOHHON
U3MEHYUBOCTH.
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I'enoTnnnueckas u3MeHUYNBOCTL. CBONMCTBA r€EHOTUITNYECKON U3MEHUYUBOCTHU. BUIbI
TeHOTUITMYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeW03 U TOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTU. POIh KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOr0 pa3HOOOpa3us B Ipeiesiax OJJHOro BUA.

MyTanmoHHass U3BMEHYMBOCTh. BUbI MyTaIuii: F€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIEC U UHAYIIUPOBAHHBIC MYTalMU. SIIepHBIC U IUTOIUIA3MATUYECKUE MYTallUH.
Comaruueckue U 1osioBbie MyTaluu. [I[pruunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl u
UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO IpOIEcca. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacyencTBeHHOM n3menunBocty (H.W. BaBunoB). Buesinepnas
M3MEHYMBOCTh U HACIICICTBEHHOCT.

Onuzenemura u dNUEHOMUKA, POJIb INUSEHEMUYECKUX (PAKmMOpO8 8 HACIe008aHUU
U UBMEHYUBOCMU PEeHOMUNUYUECKUX NPUSHAKOB V OP2AHUZMOB.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranncen, H.W. BaBuios.

Tabmuet 1 cxembl: «Buabl usMeHYUBOCTHY, «MoauUKaIMOHHAS] U3MEHYUBOCTD,
«KomOuHaTHBHAsT W3MEHYMBOCTHY, «Meio3», «OmnonoTBopeHue», «l'eHernueckue
3a00J1eBaHUs YeJIOBEKay, «BUIbI MyTaluii».

O06opynoBaHue: )KUBBIE U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKH
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «lccnenoBaHue 3aKOHOMEPHOCTEW MOIU(UKAIIMOHHON
M3MEHUYUBOCTHU. [locTpoeHME BapuallMOHHOTO PsAJIa U BAPUALIMOHHOM KPUBOW.

[Ipaktuueckas padora «MyTanuu y Apo30(]uiibl (Ha TOTOBBIX MUKPOTIpENapaTax ).

Tema 14. I'eHeTHKA YeT0BEeKa

Kapuotun 4enoBeka. MexayHapogHas mporpaMma HCCIEAOBaHHUS TE€HOMA
geoBeka. MeToabsl M3yYeHHs] TeHEeTHKH YeJIOBEKa: T'eHEaJOTHYeCKui, OJU3HEIOBBIM,
LUTOTCHETUYECKUN, IOMYISALUOHHO-CTATUCTUYECKAN, MOJIEKYJISIPHO-T€HETUUECKUM.
CoBpeMeHHOE  ONpEAeNICHWE  T'€HOTHNA:  IMOJHOI€HOMHOE  CEKBEHHPOBAHMUE,
F€HOTUNIUPOBaHKE, B TOM uucie ¢ mnomombio [I[P-ananuza. HacnencrBeHnHbie
3a00ieBaHUsl dYeJOBeKa. [ ©HHBbIE W XPOMOCOMHBIC OOJIe3HM 4UeloBeka. bone3nu
C HACJEJCTBEHHOW TMPEIPacClOiOKEHHOCTbIO. 3HAYEHUE MEIUIUHCKON TEeHETUKH
B TMPEJOTBPAIICHUM W JICUEHUW TEHETHYECKUX 3a00JIeBaHUN dYenoBeka. Meauko-
F€HETUYECKOEe KOHCYNbTUpOBaHUE. CTBOJOBbIE KIETKHU. [lOHATHE «TrE€HETUYECKOTro
rpy3a». DTHUYECKHE aCIMeKThl HCCIICOBAaHWN B 00JIACTH pEJaKTUPOBAHUS TeHOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  axTopbl MOBBILLIEHHOU YyBCTBUTEIIBHOCTHU YEeJI0BEKa
K (pu3mdyeckoMy W XUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromed cpenbl. |'eHeTmueckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JleMoHCTpanuu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl H3y4eHUSI TE€HETUKU
yesioBekay, «l 'eHeTnueckue 3a00J€BaHUs YETIOBEKay.

[Ipaktuueckas pabora «CocTaBiaeHUE U aHATU3 POAOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOoXKIACHUE CEIIEKIUU U JTOMECTUKALUH. YUYEHHE
H.U. BaBunoa o llenTpax mpoUCXOXKAEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenekium B CO3MaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopoja,
ITaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B  HACIEACTBEHHOW  H3MEHUYHUBOCTH
H.U. BaBuiiosa, ero 3HaueHue AJis CEICKIIMOHHON padOTHI.

Metoasl  ceneKimoHHONW  paboThl. MCKyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBINA. DTanbl KOMOWHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BouTeNeH
1o NoToMcTBY. OTOOp IO TEHOTHUITY C TOMOIIBIO OIIEHKHU (PEHOTUIIA TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMouIblo aHam3a JJTHK.

HckyccTBeHHBINM MyTareHe3 Kak METO]I CEIeKIIMOHHON paboThl. PagnanimoHHbi U
XUMUYECKUN MyTareHe3 KakK MCTOYHHUK MYTalluid y KYJIbTYpHBIX (POPM OpraHHU3MOB.
Hcnonb3oBaHWE TE€HOMHOTO pPEIAaKTUPOBaHHS M MeTonoB pekoMmOumHaHTHhIX JIHK
JUISL TIOJTYYEHHsI UICXOTHOTO MaTepHaa sl CEJIEKIUU.

[Tonyyenue nonurmionnoB. BHyTpuBHioBas rubpunusaius. biuskopoacTBeHHOE
CKpellluBaHue, Wi uHOpuauHr. HepoAcTBeHHOE CKpeluBaHWE, WM ayTOPUJIMHT.
['etepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekiuu. OtaanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JlOCTMOXKEHUS
CEJIEKLIMW PACTEHUU U )KUBOTHBIX. «3€1€HAS PEBONIOYULY.

CoxpaHeHHE U U3YUYEHUE TEHETHUUYECKHX PECYPCOB KYJBTYPHBIX PACTEHHH M HX
JTUKUX POJIWYEH MJiS CO3JaHUS HOBBIX COPTOB M THOPHIIOB CEIHCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JCUBOMHLIX 68  YeNAX  YAYYUleHUs
CYWecCmsyrowux U CO30aHUus HOBbIX NOPOO, JUHULU U KPOCCO8, 6 MOM HUCTe
C NpUMEHEeHUEeM COBPEMEHHbIX MeMmOO08 HAYUHBIX UCCLe008AHUL, Nepedosblx Uoel U
NepCneKmuBHbIX MexHoA02UlL.

JleMoHcTpanuu

[Toptpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabmuubl u cxembl: «l{eHTPBI MPOUCXOXKACHUS U MHOTOO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAJIOB B HACIEICTBEHHONW W3MEHYUBOCTHY,
«Metonp cenexiuny, «OTnanéunas ruopuausamnusy, «MyrareHesy.

JlaGoparopHas pabota «M3yueHHe COPTOB KYyJIbTYpHBIX PACTECHHM U MOPOJ
JIOMAIITHUX KUBOTHBIX ).

JlabGopartopHas pabota «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBUBKa pacTeHU.

Okckypeusi «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJEKIMM PacTeHUl W
’KUBOTHBIX (HA CENEKIIMOHHYIO CTAHIIMIO, MJIEMEHHYIO (pepMy, COpPTOMCIBITATENIbHbBIN
Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOIO
LEHTPA)».
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Tema 16. BuoTexHOJI0THA ¥ CHHTETHYECKAs1 OHOJIOTHS

OOBEKTHI, UCTIOJIB3YEeMbIC B OMOTEXHOJIOTHH, — KIICTOYHBIC W TKAHEBBIC KYJIbTYPHI,
MHUKpPOOPTraHU3MbI, UX XapaKTEepUCTUKA. TpaluliiOHHAs OMOTEXHOJIOTHS: XJIeOoneueHue,
MOJIYYCHUE KHCIOMOJIOYHBIX MPOIYKTOB, BHHOJAEHHE. MUKPOOHOTOTHISCKUN CHHTE3.
OOBEeKTH MUKPOOUOIOTHYECKUX TexHoJorui. [Ipou3BoAcTBO Oelika, aMUHOKHUCIOT U
BUTAMUHOB.

Co3nganue TEXHOJIOTUH W UHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IEIbI0 IMOJYYECHHUS! OPraHM3MOB U HMX KOMIIOHEHTOB,
COJIeprKallliX HE BCTPEUAIOIIHECS B IPUPOI€ OUOCUHTETUYECKUE MYTH.

Knerounass wunxkeHepus. Meroabsl KyJabTypbl KJIETOK M TKaHEW pACTEHUU W
#UBOTHBIX. KpnoOanku. Comatuueckass TuOpuan3alus U COMAaTHYECKUI SMOpPUOTEHE3.
Hcnonb30BaHWe TamuiOnIOB B CEIEKUMU pacTeHUM. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOUyUHe.
HckycCcTBEHHOE  OIUIOJOTBOPEHHE. PEKOHCTpYKIMSA SAMIEKIETOK W KIOHUPOBAHUE
JKUBOTHBIX. MeToJ TpaHCIUIAHTAIlMK SJep KIETOK. TexnHonozuu 0300po8ieHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DAZMHONCEHUS]  CEeIbCKOXO3AUCMBEHHbIX
KYIbmyp.

XpoMOCOMHass M T€HHasg WHXeHepusa. VICKycCTBEHHBI CHHTE3 T€Ha |
koHcTpyupoBanue pexomouHanTHbeIx JHK. Coszdanue mpanceennvix opeanusmos.
JocTuxeHns U MepCreKTUBbl XPOMOCOMHOM M T€HHON MHYKEHEPUH. DKOJIOTHUYECKUE U
ITUYECKHUE TPOOJIEMbl TEHHOW UHXKEHEPHUH.

MenunuHckue OuotexHojorun. IloctreHomHass tmdpoBas MemunuHa. IIIIP-
JIMarHocTuka. MeTaboI0MHBIN aHANIU3, TEHOIEHTPUYECKUIN aHaJIN3 MPOTeOoMa YeJIOBEKa
JUIS. OLIEHKU COCTOSIHUSI €ro 370poBbs. Mcrob30BaHWEe CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepust g pa3paOOTKM  (PyHIaMEHTaIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTHH, CO3/aHUsI KOMILUIEKCHBIX TKaHEH COUeTaHMEeM TEXHOJIOTHM
TpéXxMepHOTO  OWonpuHTMHTa W ckabdonauHra s pemieHus  3ajad
MEePCOHATU3UPOBAHHON MEIUIVHBI.

Co3nanue BEeKTOPHBIX BAKIIMH C IEJbI0 00ecreueHns KOMOMHUPOBAHHOM 3aIUThI
OT  BO30OyauTeneit OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX ~ MEXaHU3MOB
dbynkuuonupoanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIMIUX 0OCO0O OIACHBIE
3a00JIeBaHUS YEIOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuubr u cxembl: «Mcmoap30BaHre MUKPOOPTAaHU3MOB B  TPOMBINIIICHHOM
MPOM3BOACTBEY, «KileTouHas nHxxeHepus», «I'eHHast uHXXeHepus».

JlabGoparopHas pabota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.

[TpakTrdeckas pabota «IlomydyeHne MOJTOYHOKHUCIIBIX PO TYKTOBY.

Okckypcusi  «buorexHomorust —  BaxKHEWIIas  MPOU3BOJIWTENBHAS  CHJIA
COBpEMEHHOCTH (Ha OMOTEXHOJIOTUIECKOE TTPOU3BOICTBO ).
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11 KJIACC

Tema 1. 3apo:xneHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTaABIeHUI B 0M0J10T UM

OpomonnonHasa Teopust Y. JlapsuHa. [IpeaAnoCchUTKM BO3SHUKHOBEHHUS JapBUHUA3MA.
JKu3Hb 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JIBrokymye cuiiel 3BofronuH BuAoB mo Y. /lapBuHy (BBICOKAasE MHTEHCHUBHOCTB
Pa3MHOKEHHUS OPraHU3MOB, HAacJIEACTBEHHAs! K3MEHUMBOCTh, O0pH0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoir teopuu sBomonuu (CTI). HeiirpansHas Teopus
sBomoIuU. CoBpeMeHHas 3BOJIIOIIMOHHAs OUOIOTHs. 3HAU€HHUE SBOJIOIIMOHHON TEOpUHr
B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. JIunnen, JK.b. Jlamapk, 2.2K. Cent-Unep, XK. KroBbe,
Y. lapsun, C.C. UerBepukos, .. [lImaneraysen, [x. Xonneiin, [.K. benses.

Tabmuubr u cxembl: «CucreMa >xuBor npupojsl (mo K. Jlunuero)», «JlectHuia
XKUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (opmMupoBaHus TPUCTOCOOJICHUN
y pactenuii u KuBOTHBIX (mo Jlamapky)», «Kaprta-cxema Mapuipyra HyTEIIECTBUS
Y. Mapsuna», «Haxoaku Y. lapsuna», «Popmbl 00pHOBI 3a CylIecTBOBaHHUE», «[10poibI
ronyOeii», «MHoroobpasue KynbTypHBIX GopMm KamycThl», «[lopombl momManrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuaoB (mo Y. JlapBuny)», «Cxema
COOTHOILIEHHUS JBWXKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE IOJIOKEHHSI CUHTETUYECKOU
TEOPHUH IBOIOLIUNY.

Tema 2. MuKkpo3BoIIOLUSA U €€ pe3yabTaThl

[Tomynsiiust Kak 3JIeMEHTapHast €AMHULIA 3BOIIOIMU. COBPEMEHHbBIE METObI OIIEHKH
TEeHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisuuid. W3meHenuwe reHodoHIa
NOMYJISIUMKA  KAaK DJIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH TIE€HETUYECKOIO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOneMeHTapHble (DAKTOPHI (IBUKYIIKUE CUIIbI) 3BOJIOLMU. MyTallMOHHBIA TIPOLIECC.
KomOunatuBHast u3MeHuuBOCTh. [lpeiidh TreHOB — ciyuyaliHble HEHAIpaBJICHHbBIC
U3MEHEHHUs 4YacToT ajieiedl B momysmsiusx. O¢dekt ocHoBarens. Igpgexm
oymwinounoco 2opaviuka. CHUdCeHUe 2eHemuyecko20 pasHooopasus: NpuduHsl U
cneocmeus. Ilposenenue sgpgpexkma Opeiigha 2eHo8 6 OONLUIUX U MANBIX NONYIAYUSX.
Murpauuu.  M3onsuus — nomynsiuuid:  reorpaduueckas  (IpOCTpaHCTBEHHas),
Ouosiornyeckast (pernpoayKTHBHAas).

EctecTBeHHBII 0TOOp — HANPABIISIIOMIMK (haKTOP 3BONIOIUN. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIINUNA, CTAOMIM3UPYIOMNN, pa3pblBatoNmii (Au3pynTuBHbIA). [lomoBoit
0T00p. BO3HMKHOBEHUE U 3BONIOLHS COI[UATBHOTO MOBE/ICHUS dKUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHu3MOB KaK  pe3yibTar MHUKPO3BOJIFOLUU.
Bo3HukHOBeHHE mpHUCcOcOoOIeHU y opraHu3MoB. ApomMopho3bl U HAMOAJANTalUH.
[Ipumepsl mpuCOCOOTIEHUN y OpPraHu3MOB: MOpPQoJoTHUYEcKHe, (U3HOJOTUYECKUE,
OnoxumMuveckue, nopeaeHueckue. OTHOCUTEIBLHOCTh NPUCIOCOOIEHHOCTH OPTraHU3MOB.
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Bun, ero xkputepunm u cTpykTypa. BumooOpa3oBaHume Kak pe3ynbTar
MUKPOABOIOIMH. M30ns1us — KimoueBo gaktop BumooOpazoBanus. [IyTu u criocoObl
BHUJ1000pa30BaHMUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOES» (MOTUIUIONIU3ANNs, THOpuan3amus). JIuTeasHOCTh
HBOJIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BONIOIIMOHHON OMOJIOTMM B pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUS
OuopazHooOpazusi. MHUKPOIBOJIONKS UM KOJBOJIOIUS Mapa3uTOB M HUX XO34EB.
Mexanu3mbl GOpMHUPOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEMl.

JleMoHcTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuubl u cxembl: «MyTallMOHHAsT U3BMEHUHUBOCTBY, «IlOMysIIIMOHHAS CTPYKTYpa
BUja», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBmxkymue Cuibl
IBOJIIOLUUY,  «DKOJIOTMYECKas  M30JSUUs  MONYyJSALHMA  CEeBaHCKOW  (openmy,
«I'eorpaduueckast U30JAIMS JIMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHUIIBI J1aypCKOI»,
«IlonynsALIMOHHBIE BOJIHBI YHCIEHHOCTH XHWIIHUKOB W XKepTB», «(Cxema JerlcTBUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUEY», «HHIyCTpUaIbHBIM
MenaHu3M», «KuBble uckomaemble», «IIOKpOBHUTENLCTBEHHAs] OKpAcKa >KHUBOTHBIX),
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DU3HOJIOTMYECKHE  aJallTalumy,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENIBHOCTHY, «Kputepuu Buaa», «Bubl-
nBoMHUKN», «CTpyKTypa BHJIa B mpupone», «CrnocoObl BHA000pa30BaHUSY,
«T'eorpadmueckoe BuUI00Opa3oBaHWE TPEX BHUJAOB JAHABIIIEH», «IDKOJIOTHUECKOE
BHJI000pa30BaHKWe BUJIOB CUHUID, «llommmounbl pacrenmity», «KamycTHo-penedHbIit
ruopu.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEpeil C MpuUMepamMu pa3IUYHBIX MPUCIOCOOTICHUM, Yydesna NTHUI] U 3Beped pasHbIX
BUJIOB, repbapuu pacTeHUI OJU3KUX BUIOB, 00Pa30BaBIIMXCS PAa3IMYHBIMU CIIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBieHHE U3MEHUHUBOCTH Yy 0COOEH OJTHOTO BUA.

JlabopatopHas pabora «lIpucmocoOyieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
11e71eCO00Pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJIIoIUA U €é pe3yJibTaThl

Meronsl M3ydeHHs Makpo3BOJOUMU. [laneoHTOnOrmdyeckne MeTonbl U3yYEHHs
sBomonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKUE PSAABI OPTAaHU3MOB.

buoreorpaduueckue metonbl uydeHus sBononuu. CpaBHeHue (Quiopsl U hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue ob6mactu 3emiu. Buabl-oHAEMUKH U
PEJMKTHI.

OMOpPHONIOTHYECKHE U CPaBHUTEIbHO-MOP(POJIOTUUECKHE METOAbl H3YUCHHS
BONIIOLMHU. ['€HeTHYeCKME MEXaHU3Mbl SBOJIOUWA OHTOT€HE3a U  IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOrMYHBIE U aHAJOTMYHbIE OpraHbl. PyaumMeHTapHbie
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHYECKHIE, OMOXMMHYECKHE U MAaTeMaTUYECKUE
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METOAbl M3yYEHHs BBOJMIOUMH. ['oMosiornuHble TeHbl. COBpPEMEHHBIE METOJIbI
MOCTPOEHUST (PUITOTEHETUYECKUX JEPEBBEB.

XPpOMOCOMHBIE MYTallUH U BOJIIOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWiIa) OHBOMIOUUU. [lpunyun cmenvl @yHKYuUl.
HeoOpatumocTts 3Bomtonuu. ApjantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHcTpanuu

[Toptpetsr: K.M. Bap, A.O. Kosanesckuii, ®. Mrosep, O. ['exkelsb.

Tabmuupl u cxembl: «DWIOr€HETUYECKUH PsiA  JIOMAaAn», «ApPXEONTEPUKCY,
«3Bepo3yobie smeps», «Creronedainsy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKI,
«buoreorpaduueckue 30HbI 3eMIn», «Jlpelid KoHTHHEHTOBY, «PenukThly, «HauanpHbie
CTaauu 3MOPHOHAJIBHOTO pPa3BUTUS MO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE U
aHaJIOTUYHbIE OpraHbel», «PynuMeHTB», «ATaBU3MbBD), «XPOMOCOMHBIE HaOOpPHI
yeroBeKa W IIMMIaH3e», «[7aBHble HampaBiaeHus — sBomronun»,  «OOmme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOGopynoBaHue: KOJJIGKIIMU, TrepOapuu, MYJSKH HMCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTApHBIX OPraHoOB U
aTaBU3MOB, KOJIJIEKIIUA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe ;KU3HUA HA 3emuie

Haydnble runoTe3sl IporuCXOoXKIeHUs )KU3HU Ha 3emiie. AOMOTEHEe3 U MaHCIIePMUSL.
JloHayuyHble TpeACTaBICHUS O 3apOXKIACHUU KU3HU (KpeanumoHusm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXIEHUsS XU3HU U €€ onposepxkeHue onbitamu . Penn,
JI. Cnannanmanu, JI. Tactepa. IIpoucxoxaeHue ;ku3Hu U aCTPOOMOIOTHS.

OcHoBHBIE 3Tanbl HeOopraHWyeckoil sBomtonuu. IlmanerapHas (reosiormueckas)
IBOMIONMS. XHUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranumdeckux. Ombir C. Mumnepa u I'. HOpu. OO6pa3oBaHue MOJUMEPOB
u3 MoHomepoB. KoaniepBatnas runore3a A.M. Onapuna, rumnore3a nepBUYHOro OyJiboHa
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» Y. I'unbepra. ®opmupoBanre memMOpaH U BOZHUKHOBEHHE MPOTOKIETKH.

Hctopusa 3emnn m metonpl €€ u3ydeHus. Mckomaemple OpraHMYecKue OCTATKHU.
['eoxponosorust u e€ wmetonbl. OTHOCHUTENbHAsE W aOCOJIOTHASI TEOXPOHOJIOTHS.
['eoxpoHOOrMYecKas mKaja: 30Hbl, 3pbl, IEPUOIBI, STTOXH.

HauvanbHble 3Tanbel opraHndeckou 3BostouMH. llosiBiIeHHWE W ABOIOLUS TEPBBIX
KJIETOK. DBoJtonus MeTabonn3Ma. Bo3HukHOBeHHE TepBbIX dKocucteM. COBpeMEHHbIE
MUKpPOOHBIC OMOIJIEHKM KaK aHaJoT TMEepBBIX Ha 3emuie cooOmiecTB. CTpOMATOJIUTHI.
[IpoKapuOThI U SYKAPUOTHL.

[Tpoucxoxnenne »HykapuoT (CUMOUOTEHE3). ODBOJIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. [IpoHCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPTAaHU3MOB.

OcHOBHBIC OTalbl SBOJIONMHA BbICIINX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pacreHnii. Beixon pacrenun Ha cymry. [losiBIeHHE CIIOPOBBIX pAaCTEHUM U 3aBOCBAHUE
uMu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.
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OCHOBHBIE D3Tambl JBOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie  xOp/iOBbIe KUBOTHbIC. JKW3HB B BOJE. OBOJIONUSA [O3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u pentuwinid. [IporcxoxaeHne MICKONUTAOMIMX U TTHII.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOUYHBIMH U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

PazBuTHne xu3HM Ha 3eMJiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030M, KaitHo30#. OOIas XapakTepuCTHKa KIMMaTa U T'eOJIOTMYECKHUX IPOIIECCOB.
[losiBneHue M pacuBeT XapaKTePHBIX OPraHU3MOB. YTIJIEOOpa30oBaHUE: €ro yCIOBUS U
BJIUSIHUE HA Ta30BBIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHHUSI — OKOJOTHYECKHME KPHU3HUCHI mpouuioro. Ilpuunssl u
CIEACTBUA MAacCOBbIX BbIMUpaHU. COBPEMEHHBIM 53KOJOTMYECKHN KpPU3UC, €ro
oco0enHoctu. [IpobneMa coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHasg cucTteMa opraHudeckoro wwupa. IlpuHmmnsl kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwy, JI. [Tacrep, 1.M. Meunukos, A.1. Onapum,
Jx. Xongeiin, I'. Mémnep, C. Muuep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. Ilactepa
10 U3YYEHHIO CAMO3apOKIEHUs KU3HN», «Cxema onbita C. Mutepa, I'. FOpw», «OTarbl
HEOPraHUYECKOW HBOJIIOIUN», «l'eoxpoHonorudeckas mkanay, «HaudanpHble >3Tambl
OpraHU4ecKoil 3BoIoUUN», «Cxema 00pa3OBaHMsS 3YKAPUOT MYyTEM CUMOHMOTEHE3a»,
«CucteMa >xuBOW TpUPOAB», «CTpoeHHEe BHpYyca», «ApoMOpQo3bl PACTCHHUII»,
«Puanoguth», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«Mxwn», «llanopotHukm», «l'oioceMeHHble pacTeHus», «Oprasbl [IBETKOBBIX
pacteHui», «Cxema pa3BUTUS >KUBOTHOTO MHPa», «ApOMOP(O3bl KUBOTHBIXY,
«IIpocrenmmey», «Kumeunonosnoctueie», «llmockue yepBw», «YHIEHUCTOHOTHEY,
«Pwi1OBI», «3emHOBOAHBIEY, «lIpecMmbikaronuecs», «lITuiby, «MIleKOTUTAIOIINEY,
«Pa3BuTHE XU3HU B apXEUCKOM 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OKMCKOU 3PEM,
«Pa3BuTHE XU3HM B NAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe»,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpEMEHHasi CUCTeMa OPraHUuYECKOro
MHPA».

OOGopynoBanue: repOapruu pacTeHUI Pa3IuYHBIX OTJEIOB, KOJUICKIIMK HACEKOMBIX,
BJIQYKHBIE TIperapaThl »KWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIIIOKOKUX,
CKEJIEThI I03BOHOYHBIX dKUBOTHBIX, UyUesa MTHUIl U 3BEPEHl, KOJUIEKIIMN OKaMEHEIO0CTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KH OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanpHas nabopatopHas pabora «MogenupoBanue onbiToB Mmmnepa—tOpu
M0 W3YYCHUI0 aOMOTEHHOTO CHHTE3a OPTraHWYECKUX COCAMHEHUH B TEPBUYHOU
aTMocdepe».

JlabopaTtopHas pabora «M3yyeHue u ommcaHuEe UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPraHUu3MOB.
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[IpakTnueckas pabGota «V3yueHue 0OCOOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

[IpakTnueckass pabora «lM3ydyeHune o0cCOOEHHOCTENH CTPOEHHUS TMO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BEKAa — AHTPOIOTeHe3

Paznensl 1 3a1aun aHTpONoIOruu. MeToabl aHTPONOJIOTUH.

CraHoBl€HUE TIPEACTABICHU O TMPOUCXOXKICHUM YEJIOBEKa. PennrnosHsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CxoncTBo yenoBeKa € KUBOTHBIMH. (CHCTEMAaTHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBuzeTenbCcTBa CXO/ICTBA YEIOBEKA C KUBOTHBIMU: CPaBHUTEIbHO-MOP(OIOTUYECKUE,
aMOpHoIorHYecKue, (HU3n0I0ro-OMoXUMHUIECKUEe, ToBeaeHYeckrue. OTINYUS YeToBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Burtue
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBuwxymue cuiabl ((pakTopsl) aHTpOINOreHe3a: OHOJOTMYECKHE, COLMAIIBHBIE.
CooTHoLIEeHNE OMOJIOTUYECKUX M COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcHOBHbIE CTaauu aHTpororeHeza. PaHHue 4YenoBeKOOOpa3HbIE 00€3bsHBI
(MPOKOHCYJIBI) U paHHUE TOHTUJBI — OOIIME TMPEAKH YeTOBEKOOOpa3HBIX O00E3bSH U
JMOe. ABCTPaJONUTEKH — JBYHOTHE IPEAKH JIIOAEH. YeloBEK yMEIbld, IEepBbIE
M3TOTOBJIEHUSI OpyAUN TpyAa. YUemoBeKk MNPAMOXOISIIMNA U IEPBBIM  BBIXOJ JIHOJEH
3a npeaensl Adpuku. YenoBek reiaenb0eprckuii — 00Ul MpeIoK HeaH1epTaaIbCKOTO
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. YeTOBEK HEAHIEPTAIbCKUM KaK BUJI JIFOJIEW XOJIOJHOTO
KIMMarta. YenoBeK pa3syMHbIA COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneoreHeTrka u najneoreHoMHKa.

DOBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcrecTBeHHBI OTOOp B  MOIMYJSIUAX
yesioBeka. MyTanMoHHbIN Tipotiecc U noauMopdusm. [lomymnsimonasie BOJIHBI, Apend
I€HOB, MUTpalus U «d(PPeKT 0OCHOBATENS» B NOMYJISLUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckne pacel. Ilonstme o pace. bonbmme pacel:  €BponeougHas
(eBpasmiickas), aBCTpallo-HETpOMJIHAA (SKBAaTOpUAJIbHAs), MOHTOJOUIHAS (A3MATCKO-
amMepuKaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa 10 IulaHeTe. EaMHCTBO
yeyoBeyeckux pac. HaydyHas HecocTosATeNbHOCTh pacusMa. IIpucnocobiieHHOCTD
YeJIoBeKa K pa3HbIM YCJIOBHUSIM OKpYyXkarollel cpenbl. BiusHue reorpaduyeckoit cpessl
u apetida reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHIO YETTOBEKA.

MexaucuurinHapHble METOIbl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
DBOJIIOLIMOHHAA AaHTPOMOJIOTHSl W TMaJICOaHTPOMOJIOTHST YEJIOBEUECKUX MOIMYJISIIU.
buoconmaneHble HcCAEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KOIBOJIOLUU
OMOJIOTMYECKOT0 M COLMAIBHOTO B UEJIOBEKE.

JleMoHCcTpanuu

[Toptpetsr: Y. Hapsun, JI. JIuku, f.4. Porunckui, M.M. I'epacumos.

Tabmuubl 1 cxeMmbl: «MeToabl aHTPOMOJIOTUNY», «['OJIOBHOW MO3r YenoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKEJIeT ueJoBeKa U  CKEJNeT UIMMIIaH3e,
«PynuMeHThl W aTaBuU3MbD», «JIBWXKYIIME CHJIBI aHTPONOTEHE3a», «IBOJIOLMOHHOE
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JIPEBO YEJIOBEKaY, «ABCTpAIONUTEKY, «UenoBeK yMenblily, «HenoBek NpsMOXoasiuiy,
«/lenucoBckuii yenosex» «Heanaepranbipy, «KpomanboH1b, «[Ipeaku denoBekay,
«DTanbl HBOJIIOIUY YeTI0BeKay», «Packl uenoBekay.

OO0opynoBanue: MyJSDKA OKaMEHEJIOCTEeH, MPEAMETOB MaTepHUAbHON KYJIbTYPHI
MPEKOB YelioBeKa, penpoaykuuu (doTtorpaduu) KapTUH ¢ MHQPOJIOTHYESCKUMU U
OMONEHCKUMHM  CIO)KETaMH  MPOUCXOXKICHUS  4YellioBeKa, (ororpadun  Haxol0K
MCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb Yepera YeloBeKa U Yeperna
HIMMIIaH3€, MOJIeNIb KHUCTU 4YeJIOBeKa M KHCTH LIMMIIaH3e, MOJENIM Topca IPEIKOB
YeJI0BeKa.

JlaGopaTtopHas pabora «l3ydyeHne ocoOEHHOCTEW CTPOCHMs CKeJeTa 4YelloBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHACM).

[IpakTuyeckas padota «M3ydeHre H3KOJOTUUECKUX aIanTal[ui YeJI0OBEKay.

Tema 6. Jkojgorus — Hayka O B3aMMOOTHOUICHHSIX OPraHU3MOB H
HAJIOPTaHU3MEHHBIX CHCTEM C OKPYKAKOUIeH cpeaoi

3apokneHre W pa3BuThe dKojorud B Tpynax A. ['ymGonbara, K.®. Pyinbe,
H.A. CeBepuona, J. I'ekkens, A. Tencnau, B.H. CykauéBa. Pa3nienbl 1 3a71a41 SKOJIOTHH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Meronbl skonoruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B  HKOJOTHU:
IPUPOIHBIE U TabopaTopHble. MoaeMpoBaHuE B 9KOJIOTUU. MOHUTOPUHT OKpYKaroiei
CpEIlbl: JIOKAJIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HavYeHUE 3KOJIOTUUYECKUX 3HAHUN ISl YEeTIOBEKAa. DKOJOTHUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBs3€M uesnoBeyecTBa C mnpupoaoul. DopMUPOBAHHE HKOJIOTMYECKON
KYJIBTYPBI U 3KOJIOTUYECKOW TPaMOTHOCTH HACEJIECHUS.

JeMoHCTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepuos, 2. I'ekkens, A. Tenciu,
B.H. Cyxkaués.

Tabmumpl u cxembl: «Pasnmensl skonorum», «Mertoasl skonorumn», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIBDY.

JlaGoparopHas paboTa «/3yueHne MeTo10B SKOJOTUYECKUX UCCIICIOBAHUIT.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre (GakTopbl M 3aKOHOMEPHOCTHM uX neicTBusa. Kiaccudukarms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHblie. OOmume
3aKOHOMEPHOCTH  JIEUCTBHUS  JKoJIOTHMUeCcKuX (aktopoB. I[IpaBunmo mMuHHMyMa
(K. Impenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOWOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (aktopbl. CBeT Kak skojorudeckuii daktop. JleiicTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPTaHWU3Mbl. DKOJOTHYECKHUE TPYMIbl PACTCHUU U
YKUBOTHBIX TI0 OTHOIIIEHHUIO K CBeTy. CUTHAIIbHAS POJIb cBeTa. DOTOMEpUOAN3M.

Temneparypa kak sxosorudeckuit pakrop. JleiicTBue remMmneparypbl Ha OpraHU3MBbl.
[loiikunoTepMHbIE ¥ TOMOMOTEPMHbBIE OPraHU3MbI. DBPUTEPMHbIE M CTEHOTEPMHBIE
OpTraHU3MBbl.
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Brnaxnocts kak  skonorumyeckuit  Qakrop. IlpucrnocoOneHuss  pacTeHuUi
K TIOJIJIep KaHui0 BoIHOTO Oananca. Kimaccudukanusi pacTeHU 110 OTHOIIICHHUIO K BOJIE.
[Ipucnoco6ieHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIIHAsl, TIOYBEHHAs,
IyOMHHAS TMOIIOYBEHHAS, BHYTPHOPTaHU3MeHHAss. OU3NKO-XUMUYECKHE 0OCOOEHHOCTH
cpen oOuTanus opranu3moB. [Ipucnocobenrs opraHu3MoB K KU3HH B Pa3HbBIX cpeax.

buonornyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMBI. CyTOUYHBIE U TOAUYHbBIE
putMBIL. [Iprucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKusnennsie popmbl opranuzmoB. [lonsarue o xuzHeHHOU (opme. KuU3HEHHBIE
dbopMBI pacTeHW: JEpeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
OJIHOJIETHHE TpaBbl. JKU3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI, TC€OOUOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢dakTopel. Bumgbl OMOTHYECKMX B3aMMOJICHCTBUM: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. IlapasutusMm, koomepamusi, MYTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUUeCTBO). HeTpoduueckue B3auMo1eicTBUS
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHUE OMOTHUYECKUX B3aMMOJCHCTBUMA
JUIs. CYILIECTBOBAHMUSI OpPraHU3MOB B cpeae oOutTaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTIOUYEHUS.

JleMoHcTpanuu

Tabmuiet u  cxembl:  «Okojoruueckue ¢axkTopb», «CBETOBON  CHEKTP»,
«IKOJIOTUYECKUE TPYMIbl >XUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOJHOKPOBHBIE IKUBOTHBIC», «DU3MOJOTHYECKUE  aJanTaiuu
KUBOTHBIX», «Cpe/ibl 00MTaHUsI OpraHu3MOBY, «buosornueckue puTMbly, « Ku3HEeHHbBIE
bopmbI pacTeHuiny, «Kn3HEeHHBIE bopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIMCTBEHHOTO JIeCa», «IJKOCUCTEMA XBOMHOro jeca», «llemn mnuranus»,
«XumHnuectoy, «llapasutuzm», «Konkypenuus», «Cumomnos», «KommeHncanmuzmy.

ObopynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHHUIO
Pa3JIMUHBIX HKOJOTUYECKUX (HaKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJMIOOMBHIC, TEHENIOOMBBIE U TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHus, repbapur W KOJUICKIIUU TEIJIOJIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX pPACTEHUN, Uydesna TMTULl U 3Bepei, repOapuu pacTeHHi,
OTHOCAIIUXCS K Turpoduram, kcepoduram, Me3opuTam, KOMHATHBIE PACTEHUS JAHHBIX
IPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cCpeaax, repoapuul U KOJUICKIIUU
pacTeHUN W JKUBOTHBIX, OOJIAAIONMIMX YEePTaMHU MPUCTIOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIIOBUH KU3HHM, TrepOapuud W KOJUICKIIMM PACTEHUHW U IKUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH KUBOTHBIX, YYACTBYIOIIUX B Pa3TUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas paGora «BbIsiBIeHHe MPUCTIOCOOTICHU OPraHU3MOB K BIIHMSHUIO
CBETaY.

JlabopaTtopHas paGora «BbIsiBIeHHE MPUCTIOCOOTICHU OPraHU3MOB K BIIHSHUIO
TEeMIIepaTypb».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaHUSY.
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Tema 8. Ikos10rUsi BUAOB U NOMYISIIUAI

DKOJIOTHUECKHUE XaPaKTEPUCTUKU Tomymsaiuu. [lomymsius kak Owmosiormueckas
cuctemMa. Poib HEOMHOPOTHOCTH cpenbl, (HU3MYECKUX OaphepoB M OCOOCHHOCTEH
Owonorni BUAOB B (OPMHUPOBAHWU TMPOCTPAHCTBEHHOM CTPYKTYPHI TOIYJISITUHN.
OcCHOBHBIE TIOKA3aTEIU MOMYJSIIUKU: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAS U IOJIOBAast
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALUS.

Dxosiornyeckas CTpykrypa mnonyiasiuu. OIleHKa YHCICHHOCTH TMOMYJISIIUU.
Juuamuka nonynsauuu W €€ peryisuus. DbUOTHYeCKMH MOTEeHIHaNl TMOMYJISINY.
MopaenupoBanue auHaMHKUA mnonyisuuu. KpuBble pocTa YHCICHHOCTH MOMYJIAINU.
KpuBblie BeDKUBaHMS. PeTyIsius 9uCcIeHHOCTH MOMYJISIHN: poJib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIIUX OT IVIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUJOB (r- U K-cTpaTerun).

[Tonsitue 06 sKoMOTMYECKON HUIIEe BUa. MecTtooouTanne. MHOTOMepHasi MOJIEh
skosiornyeckon Humm Jk.M. XarumHcoHa. Pa3sMepbl 3KOJIOTMYECKOW  HUIIH.
[TorenuuanbHas ¥ peaTu30BaHHAS HUILIU.

Bup xak cucrema nonyianuid. Apeasnbl BUIOB. BUIBI M UX KU3HEHHBIE CTPATETUU.
DKOJOTMYECKUE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MHUTpalMi KUBOTHBIX. buosiornyeckre WHBa3UU
9y>KEpOIHBIX BUOB.

JleMoHCTpanuu

[Toprper: Jx.M. XaTunHCOH.

Tabmuublr ©u  cXeMbl:  «JKOJOTUYECKHE  XapaKTEPUCTUKU  TOMYJISIIHI,
«IIpocTpaHcTBEHHAsI CTPYKTypa HNOMYJSALNNY, «Bo3pacTHhle MUpaMUAbl TOMYJISAIIUN,
«CKOpOCTh 3aceseHus MOBEPXHOCTH 3€MIIM PA3IMYHBIMUA OpraHu3MaMmny», «Moaemnb
skosnornyeckor Humm Jx. M. XatuuHconay.

OGopynoBanue: repObapun pacTeHUM, KOJUICKIIMHI )KUBOTHBIX.

JlabopaTopHas pabota «IIpucrnocoOaeHust ceMsiH pacTeHUN K pacCEICHUION.

Tema 9. IkoJ10rus cood1ecTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmecTBa opranu3mMoB. bruoiieHo3 u ero ctpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OMOI1IEHO3E.

Okocucrema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIMOHATIBHBIE OJOKU
OpraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue 1ienu u cetu. Aouotudyeckue 0J0ku d3kocucteM. [10UBBI U WUITbI
B sKocucTeMax. KpyroBopoT BenIeCTB U MOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTelu 3KocucTeMbl. buomacca u mpoaykuusa. DKOJOTHYECKUE
MUPAMUJIBI YUCEIl, OMOMACCHI U YHEPTHH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpotiku.  Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. IlepBuuHbie U
BTOPUYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPOTNIOTE€HHBIE BO3JCUCTBUS Ha CYKIIECCHH.
KnumakcHoe cooOiectBo. bruopaznoobpasue v NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTH COOOIIECTB.

[IpupoaHbIE DKOCUCTEMBL. JKOCUCHEMbL 03€p U peK. IKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€co8, Cmeneu, nyCmbitb.
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AHTpOIOT€HHBIE AKOCUCTEMBI. ArposkocucTema. ArpoiieHo3. Paznuuus mexmy
aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas diopa u
dayna. CuHaHTpOomHM3ammsi TOPOACKOW (ayHbl. buonormdyeckoe M XO3SMUCTBEHHOE
3HAUEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aWMOJCHCTBUU  OpPraHU3MOB
B OKocucTteMax. Posib kackaonoeo sghghekma u 6u008-30uduxamopos (Kiouesvlx 6U008)
6 @yHxyuonuposanuu sxocucmem. IlepeHOC SHEPTrUM U BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUA M 3KOCUCTEM B YCIIOBHSX
€CTECTBEHHBIX U AHTPONIOTE€HHBIX BO3/ICCTBUM.

Mexanuszmvl 6030eticmeusi 3a2psA3HeHUll pa3HblX MUNO08 HA CYOOP2AHU3MEHHOM,
OpP2aHUSMEHHOM, NONYJIAIYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKOJIO2UUECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  6o30elicmeus.  MeTofoorusT ~ MOHMTOPHUHIA
€CTECTBEHHBIX U aHTPOITOTCHHBIX IKOCHCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOTO Jecay, «QDYHKIMOHAIbHBIC TPYIIBI OPraHU3MOB
B 3KOocucTeMe», «KpyroBopoT BelIecTB B dKocucteMmey, «llenu nutanus (macrOumHasi,
JETPUTHAS)», «IKOJOTUYECKas TMHpaMUlia 4YUCEeD», «IKOJOTUYECKass MHUpaMHIa
onomMaccel», «JKoJorhyeckas nmnupamuga osSHeprum», «OOpazoBanue 00J0TaY,
«IlepBuunasi cykieccusi», «BoccraHoBneHue jeca mociie moxkapa», «IKOcucTeMa
o3epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK SHEPIHMH B arpoleHO3e»,
«IIpumepnl ypOOIKOCUCTEMY.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4yydela MNTHI] U
3Bepel, repOapuu KyJbTYPHBIX W JUKOPACTYIIUX PACTEHUN, aKBapUyM Kak MOJEIb
HSKOCHUCTEMBI.

IIpakmuueckasn paboma «VI3ydueHue u onrucaHmue ypoOIKOCUCTEMBD.

Jlabopamoprnas _paboma «V3yueHue pa3HOOOpa3us MEJIKUX IMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX YKOCUCTEMAX).

Ixckypcus «IKCKypCus B THTUYHBIA OMOTE01IeH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi « IKCKYPCHSI B arpO3KOCUCTEMY (Ha IOJI€ UM B TEIIIUYHOE XO3KUCTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmemnanerapuas o6ojouka 3eMjd, T/€ CYIIECTBYET WIH
CyllleCTBOBaJia >XM3Hb. Pa3BuTue mpeacTaBieHuid o Omocdepe B Tpymax I. 3rocca.
VYuenne B.U. Bepnaackoro o 6umocdepe. O6mactu 6uochepsl u e€ cocran. JKupoe
BeIIeCTBO OUochephl U ero PyHKIIHUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouocheppl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM 3KocHucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsi
BEIIECTB U OMOT€OXMMHYECKHE IHKIBI (yriaepoaa, a3oTa). PUTMHYHOCTH SIBICHHIA
B Ouocdepe.
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3oHansHOCTE OMoOchepsl. [lonsiTne o 6mome. OCHOBHBIE OMOMBI CYIIHM: TYHJPA,
XBOMHBIE JIECa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIEC JIECA, CTENMU, CABAHHBI, ITYyCTHIHU,
TPONHMYECKHUE JIECA, BHICOKOrOphbs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHpP OHMOMOB
CYILIH.

CtpykTypa M (QPYHKIHS KMBBIX CHCTEM, OIIEHKAa UX PECYpPCHOrO MOTCHIMANA U
onochepHbIX PYHKITUH.

JleMoHcTpanuu

[ToptpeTtsi: B.U. Bepnaackuii, 3. 3rocc.

Tabmumsr u cxemsl: «l'eochepst 3emmm», «KpyroBopoT azora B mpupoae»,
«KpyroBopor yriepoma B npupone», «KpyroBopoT KHCIOpOJa B IPUPOIE»,
«KpyroBopoT Bobl B npupojie», «OcCHOBHbIE OMOMBI cyln», «KiimMarnueckue nosca
3emmn», «Tynapay», «Tailiray, «Cwmemanueii Jsecy, «IIIMpOKOIMCTBEHHBIA JEC»,
«Crenby, «CaBanHay, «Ilycteiasy, « Tponnueckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesoBek M OKpYy:Kamomas cpeaa

DKOJIOTHYECKHE KPU3KCHl U UX NMpUYMHBL. Bo3neilcTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeanl. OXpaHa BO3Iyxa. 3arpsa3HeHue BOJHOU cpeapl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpOIIOTEHHOE BO3JCHWCTBUE HA PACTUTENBHBIA M KMUBOTHBIM Mup. OXxpaHa
PaCTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMITBI OXpaHbl Ipupoibl. KpacHbie
kauru. Ocobo oxpansiemeie npupoausie Tepputopun (OOIIT). boranudeckue canasl u
300JIOTMYECKHUE TapKH.

OCHOBHBIE TPHUHIMUIB YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA M MPHUPOIBI.
PanmonanbHo€ NPUPOAOIOJIB30BAHUE U COXpPaHEHHE OMOJIOTMYECKOro pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX SKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPHU3HUCA U €T0 BEPOATHBIE TIOCIIEACTBUS.

Pa3BuTne METOAOB MOHUTOPHUHIA Pa3BUTHS OIMACHBIX TEXHOT€HHBIX MPOIECCOB.
Cucmemmubie ucciedo8anus nepexooa K pecypcocoepezaioueii u KOHKYPeHmocnocoOHou
anepeemuxe. buonocuuecxoe  pasnoobpazue u  buopecypcvl. Hayuouanvroie
UHGOpMayUoHHble cUcmeMbl, obecneuusaouue 00Cmyn K UHGoOpMayuu no coOCMosTHUIO
omoenvbHbIX 8Uu006 u dKocucmem. OCHOBbI IKOpeabUIUMayuy IKOCUCmeMm U cnocobos
OopbOBI ¢ buonogpedxcoenusmuU. PexoncmpyKkyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbl», «3arpsizHeHrue THAPOChEphD,
«3arpsizaenue nouBb», «llapHuKoBEIl 3P dexT», «Ocobo oxpaHseMble MPUPOTHBIE
TeppuTopun», «MOJEenn ynpaBiasieMOro Mupa.

Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX pACTEHUN U )KUBOTHBIX KpacHo# KHUTH
Poccuiickoit @eneparun, KpacHoil KHUTH perMoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TPEOOBAHMS K PE3yIbTaTaM OCBOSHUS O0yJAFOIIIMHUCS
mporpaMM CpemHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC, METAlpPEAMETHBIC U
MpeMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTATOB OCBOEHHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CJICAYIOUIME COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHUMCKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPE/ICIICHUIO, HAJIMYUE MOTHBAIIMU K OOYyUYEHHUIO OMOJIOTHH, IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMUHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauLIMA  pa3BUTHUA  OMOJIOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH ESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMM, NPUCYIIMMHU CHCTEME OUOJOTUYECKOTO OO0pa3oBaHus,
HaJMyue MPABOCO3HAHMS DKOJIOTUYECKONW KYJIbTYpbl, CIIOCOOHOCTU CTaBUTh MU U
CTPOUTH >KU3HECHHBIC ILJIaHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUU JIOCTUTAIOTCS
B  CIMHCTBEYYEOHOM M BOCHUTATEIbHOM JEATENBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUNCKUMU COLMOKYIbTYPHBIMHU, HCTOPHUUYECKUMH U TYXOBHO-
HPABCTBCHHBIMU IIEHHOCTAMH, TPHUHATHBIMH B OOIIECTBE IMpaBUJIAaMU W HOpPMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHS W
CaMOpa3BUTHUA, Pa3BUTUSI BHYTPEHHEW MO3UILIMMU JIMYHOCTH, NATPUOTH3MA U YBAKEHUS

K 3aKOHY U MPAaBOMOPAJIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHUIO, B3AUMHOTO
yBaXEHUsI, OEpPEKHOT0 OTHOIICHHS K KYyJIbTYPHOMY HACICAMI0 U  TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepannu, Npupoae U OKPYKarOIIEH cpelie.

JIM4HOCTHBIE Pe3yJIbTAaThl OCBOCHHS Y4€OHOTO mpeaMeTa «bruoorusy T0KHbBI
OTpakaTb ~TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW  BHYTPEHHEH TIO3WIMEH  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpHEHTAIIUM, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUN, COOTBETCTBYIONTUX TPATUIIUOHHBIM

IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, paCIIUPEHUE >KU3HEHHOTO OMBITa W OMbITa

NEATEIbHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAIMPABJICHUN BOCIUTATEIIbHOU

NEATEeIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOTro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMO3UIIMK OOY4YarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KCHUE 3aKOHA
U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOUW NESITEIBHOCTH TPH CO3JMaHUH YYEOHBIX
MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEIBHBIX 3a7a4, BBHITIOJIHCHUH OMOJIOTHYECKHIX
AKCHEPUMEHTOB;
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CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TMO3WIIMI0 MO OTHOIICHUIO K SIBIICHUSM
COBPEMEHHOMU KU3HU U OOBICHSATH €€;

YMEHHE YYHUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOACH C pPa3HBIMU YOEXKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSMU U
COLMAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUS YUEOHBIX,
MMO3HABATEIbHBIX U HUCCIIEA0BATEIIbCKUX 33]a4, YBAXKUTEILHOIO OTHOIIEHUS K MHEHUIO
OTIITOHEHTOB TIPH 0OCYKJIECHUHU CITIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHNS;

TOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKON HACHTUYHOCTH, MNaTPUOTHU3MA,
YBaXKEHHS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH niepen PoauHON, ropaoctu
3a CBOM Kpail, cBOW PoauHy, CBOWM S3bIK W KYJbTYpy, MPOLJIOE MU HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEIUI0O U TaMIATHUKAM MPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMOJIOTMH, TIOHUMAaHUs 3HAYCHUS OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'0 OOIIECTBa;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIy)XEHHIO M 3amure (OreyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAYIIEro;
OTBETCTBEHHOE OTHOLICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSATUS LNEHHOCTEN CEMEWHOM KM3HU B COOTBETCTBUM C TPAAULIUAMU

HaponoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUA

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IMTIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS KMBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBA TBOPYECKOU JIMYHOCTH,

5) ¢pusuveckoro BocnuTaHus, GOPMUPOBAHNS KYJIbTYPbI 310POBbS U
IMOUUOHAIBHOTO 0JIAT OOy YHSA:

MOHMMAaHHUE U pealn3alus 3J0pOBOr0 U 0e30macHOro odpasa >KHU3HM (30pOBOE
MUTaHuE, COOJII0ICHHE TUTMEHWYECKUX MPaBUJ U HOPM, COATaHCHUPOBAHHBIN PEXKUM
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3aHATUN U OTIbIXA, PETysipHas Gu3nYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
310POBBIO;

MOHMMAaHKE LIEHHOCTU MPaBUJI MHAWBHUYATbHOTO M KOJJIEKTUBHOTO OE30MacHOTO
IOBEJCHUS B CUTYALMX, YITPOXKAIOIIMX 340POBBIO U KU3HH JIFOJIEH;

OCO3HaHWE TIOCIEACTBUA U HENPHUATHS BpPEIHBIX MPUBBIUEK (YMOTpeOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZy, OCO3HaHHE IEHHOCTH MacTepCTBa, TPY10JIt00uE;

TOTOBHOCTh K AaKTUBHOW [JIE€ATEIHHOCTH TEXHOJIOTUYECKOM W COLMAIbHOU
HAIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JEATEIbHOCTH;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON NEATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaylied npodeccur U peaan30oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHbl;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0J10TrN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPHUPOJE KAaK HCTOUYHUKY >KH3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIEHUE  YPOBHSA  DKOJOTHYECKOM  KYyJIbTYypbl: TPUOOPETEHHE  OIbITa
IJIAHUPOBAHMUS MOCTYNKOB U OLEHKH WX BO3MOXKHBIX IMOCJIEACTBAN I OKPYXKAOUIEH
Cpenpl;

OCO3HaHHE TJI00ATIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTH MCMOJIB30BATh MPUOOpPETaEMbIE TPU U3yUYEHUH OUOJIOTUH 3HAHUS U
YMEHHMS TIPU PEIICHUH MpOoO0JIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONIOIB30BaHUEM
(coOmroieHue TpaBWJI TMOBEACHUS B TMPUPOJE, HAIMPABICHHBIX Ha COXPAHEHUE
paBHOBECHS B YKOCHUCTEMAX, OXpaHy BUJIOB, YKOCHUCTEM, Orochepsr);

AKTUBHOE HEIPUATHE IEHUCTBUN, INMPUHOCALIUX BpEI OKPYXKAIOLIEH INPUPOIHOU
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATOMPHUSATHBIE HKOJOTHYECKUE TIOCICACTBUS
MPEANTPUHUMAECMBIX JIEUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYKME PA3ZBUTOTO IKOJOTMYECKOTO MBIIIJICHHS, 3KOJIOTHYECKOW KYJIBTYPBI,
ONBITA AEATEIBHOCTA 3KOJOTMYECKON HAIMPABIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIbHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B PAKTHYECKOU JESATEIBHOCTH SKOJIOTMUECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKd M OOLIECTBEHHOW NPAaKTUKHU, OCHOBAHHOTO HA JUAJIOre KYJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEpIICHCTBOBAHUE SI3BIKOBOM M UYHUTATENbCKOW KyJIbTYypbl KakK CpeICTBa
B3aMMOJICHCTBHS MEXKTYy JIIOJIbMU M TTIO3HAHUS MUDA;
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MOHUMaHUe crieupUKN OMOJIOTHUH KaK HAyKH, 0OCO3HAHUS €€ posi B (popMHUpOBaHUU
pallMOHANILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  UEJIOCTHOTO  MPEJCTaBICHUS
00 OKpy’KaroIllleM MUpPE KaK O €IUHCTBE MPUPOJIbI, YETIOBEKa M OOIIECTBa, B TIO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M PpEIICHUH TPoOJIeM COXpPaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OWOJOTHHM IS COBPEMEHHOW ITUBUIIM3AINH:
oOecrieyeHusT HOBOIO YPOBHS pa3BUTHUS MEIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX peIIaTh PEeCypCHbIE MPOOJIEMbl Pa3BUTHS YEIOBEUYECTBA,
noucka TyTed BBIXOJA W3 TJOOANIBHBIX JKOJIOTUYECKUX NpoOeM U obecrneueHus
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PAIlMOHAILHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HMU;

3aMHTEPECOBAHHOCTH B MOJIyYCHUU OMOJIOTUYECKUX 3HAHUI B LIEJSX MOBBIIICHUS
oO1ieil KyJIbTYphl, €CTECTBEHHO-HAYyYHOM TpPaMOTHOCTHU, KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPAaMOTHOCTH OOydamomuxcs, (opMupyeMol Mpu HU3yUYEHUU
OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS IS aHaJIU3a U OObSICHEHUS
SIBIICHUIN OKPYKAIOIIETO MHUpPa U MPOUCXOIANINX B HEM U3MEHEHWH, YMEHHE enaTh
00OCHOBaHHBIC 3aKJIIOYCHHS Ha OCHOBE HAay4HbIX (DAaKTOB M HMMEIOIIHUXCS JTaHHBIX
C LIEJIBIO MOJTyYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO UCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS [Tl PELLICHUS
po0JIeM B peasbHBIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHWE LEHHOCTH HAy4YHOM JESTeNbHOCTH, TOTOBHOCTb OCYILECTBIATH
MIPOEKTHYIO M UCCIIENOBATENBCKYIO NESTENBHOCTh HHINBUYaTbHO U B TPYIIIIE;

TOTOBHOCTBH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BAHMIO,
K aKTUBHOMY IOJIy4YEHHUIO HOBBIX 3HAHUM 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOCHMSI y4eOHOro mnpeaMera «buUOTOTHS»
BKJIFOYAIOT:  3HAUYMMble Uit  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOYUaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYyYHbIE TOHSATUS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIeU(PUKY METO0B TTO3HAHUS, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SIBIICHUE, MPOLECC, CUCTEMA, HAYUYHBIN
dbakT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHMUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCATIbHbIC yUeOHbIC ICUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHbIE, pEryJIATUBHBIE), o0ecCIeunBaroIIne
dbopmupoBaHue (PYHKUIMOHAIBHOW TPAMOTHOCTHU M COIMAIBHOW  KOMIETEHIIUU
00y4aroLnXCs; CHOCOOHOCTD oOyJaronmxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAJbHBIC Y4YCOHBIC
JIEUCTBYS B MIO3HABATEIBHON U COMAIILHOU MTPAKTHUKE.
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B pesymbrare m3yueHuss OMOJIOTMM HA YPOBHE CPEAHETO OOIIEro oOpa3oBaHUS
y oOyuarorierocss OyayT cpOpMHPOBaHbI MMO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC
NCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC JEHUCTBHSA, PEryJISATHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUS, COBMECTHAS JCSTCILHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble Joru4yeckue AeHCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyaTU3UpOBaTh MPoOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIMU3a,
CHHTE3a, CPaBHEHUS, KJIacCU(PUKALMHU, 00001EHH ), PACKPBIBATh CMBICII OMOJIOTMUECKUX
NOHATUH (BBIACIATh MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMH
MOHATHUSIMU);

ONPENEIIATH LENH ACATEIBHOCTH, 3a1aBas MIAPAMETPHI U KPUTEPHUH UX JOCTHUKEHUSA,
COOTHOCHUTB PE3YJIbTATHI IEATEIILHOCTH C IIOCTABICHHBIMU LIEIIAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS Il OOBCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTbH JIOTUYECKUE PAcCyX ACHUs (MHIYKTHBHbBIC, JEIYKTUBHBIE, 110 aHAJIOIHH),
BBIABJIATE 3aKOHOMEPHOCTHM M INPOTUBOPEYUsS B PACCMATPUBACMBIX SIBJICHMSX,
(GOpMyIMPOBATH BHIBObI U 3aKIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPENCTBA ISl TPEICTABICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
pa3HOro pojia, BHIABICHHBIX B PA3IUYHBIX HH(POPMAILIMOHHBIX HICTOYHHKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUs NpoOJeMbl C Y4ETOM aHaIU3a HMMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PA0OTy B YCIOBHSIX PEAIBHOIO, BUPTYAJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILICHUE IPU PEILICHUH KU3HEHHBIX IPOOJIEM.

ba3oBble uccienoBare/bCKkie JeHCTBUA:

BJIQJICTh HaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW U TMPOCKTHOM JESITEIBHOCTH,
HaBBIKAMH Pa3peIICHUs MPOOJIeM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a7ad, MPUMEHCHHIO Pa3IMYHBIX METOJI0B
TTO3HAHUS,

WCIIOJIH30BATh PA3IUYHbBIC BUJIBI ICITEILHOCTH TI0 MOTYYEHUIO HOBOTO 3HAHMS, €TO
WHTEPIPETALNH, TPEOOPa30BAHHUIO U PUMEHECHUIO B YICOHBIX CUTYAIIUSIX, B TOM YHUCIIC
IIPYU CO3IaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIA THUN MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEBBIMH MTOHATHSAMHI H METO/IAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaATEILHOMN EATETLHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;
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BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJABUTATh
TUIOTE3y €€ pelieHHs], HaXOIUTh apTyMEHTHI IS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh IapaMeTPhl U KPUTCPUH PCIICHHS,

aHAJIM3MPOBATh TIOJYYCHHBIC B XOJIC PCINCHUS 3aJla4l PE3yJIbTAaThl, KPUTHICCKU
OILICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYyaIlUsiIM, OIICHHBAaTh INPUOOPETEHHBIN  OIIBIT,

OCYILECTBIIATH LIEICHATIPABICHHBIHN TOUCK IMEPEHOCa CPEACTB M CIIOCOOO0B ICHCTBHSI
B IpOo(heCCHOHATBLHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYID W MPAKTHYECKYIO 00JacTH
KHU3HEICATSIIBHOCTH;

yYMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, ITPEIIaraTh OPUTHHAIBHBIC MOXOIbI M PEIICHHS, CTABUTh
POOJIEMBI M 3aJ1a4H, JOMYCKAOIINE aIbTCPHATHBHBIC PEIIICHHS.

Pa6ora ¢ undopmanmueii:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMAIUHU (TEKCTe Y4eOHOro
1ocoOus1, Hay4YHO-TOMYJISIPHON JIUTEpaType, OMOJOTMYECKHUX CIIOBAPSAX U CIPABOYHHUKAX,
KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B VIHTepHEeTE), aHamu3upoBaTh UHGPOPMAIUIO
Pa3IMYHbIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU OLICHUBATh €€ JJOCTOBEPHOCTDh U
HEIIPOTUBOPEYNBOCTB;

(opMyIMpPOBATH 3aMIPOCHl U MPUMEHSTh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
ounosiornyeckoi nHGopmaru, He0OXOAUMOM ISl BEITIOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  HMH(POPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUI, COBEPILICHCTBOBATh KYJbTYPY AKTHUBHOTO HCIOJb30BaHUS PA3IHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (hOpMY MpeaCTaBIEHUs OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpaduku, 1MarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAyUHbIN A3bIK B KAYECTBE CPEICTBA IpU paboTe ¢ OMOJOTHYecKOn
uHpopmanuen: TpUMEHATh XUMHYECKUE, (PU3NYeCKHe W MaTeMaTU4YeCKHe 3HaKu U
CUMBOJIbI, (OpMYJIbI, a00OpeBUaTypy, HOMEHKJIATYPY, UCIOIB30BaTh U MPEOOPa30BbIBAThH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABbIKAMM PACIIO3HABAHUS W 3allUThl MH(OpMaNUU, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeilCTBUS

O01enue:

OCYIIECTBJISTh KOMMYHHKAIIMM BO BceX cdepax KU3HHU, aKTUBHO YYaCTBOBATh
B JIMAJOTe€ WU JUCKYCCHU IO CYIIECTBY OOCYXIaeMoWl Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJACHHS OTHOCHUTEIBLHO BBITIOJIHEHUS MpejaracMoi 3ai1auu,
YYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMHI JIPYTUX YYACTHUKOB JHAJIOra WU
JIUCKYCCHN);
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pacrmo3HaBaThb HeBepOalbHbIE CpeACTBa  OOIEHHUS, TIOHMMaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSTYATh KOH(QJIMKTHI M BECTH TIEPETOBOPHI;

BJIQJCTh pPa3IUYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHUMATH
HAMEPEHUs APYTUX JIOACH, MPOSABIATH YBAXHUTEIbHOE OTHOIIEHHWE K COOECeIHUKY U
B KOPPEKTHOU PopMe HhopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHas1 1eITEJbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHHON ¥ UHIMBUIYaIbHOU PaOOTHI
IPU PEIIEHUN OMOIOrHUecKOl MpobdIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYNIIOBBIX (H)OPM B3aMMOJEHCTBHS MPU PEIICHUH YYEeOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX IEUCTBUI C YUETOM OOIIUX MHTEPECOB
Y BO3MOXHOCTEH Ka)/10r0 WICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUM, PACTIPEICIISITh POJIA C YIETOM
MHEHHUI YyYaCTHUKOB, OOCYKJ1aTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJaJa M Ka)XJOr0 y4aCTHHKA KOMAaHIbl B OOLIMIi
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBBIE MPOEKThI, OLEHUBATh HUJEU C TO3ULUUMU HOBHU3HBI,
OpPUTHMHAIBHOCTHU, MTPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IUYHBIX CUTYalUsX,
HPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBUA

Camoopranusanus:

MCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBISBICHUS MPOOJIEM U MX PEIICHUS
B )KU3HCHHBIX U YYCOHBIX CHTYaITUSX;

BBHIOMPATh HA OCHOBE OMOJOTHYECKUX 3HAHWU IICJIEBBIC M CMBICIOBBIC YCTAaHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIKAaX IO OTHOIICHUIO K )KHBOU MPUPOJIC, CBOEMY 3J0POBBIO
U 3JTOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEIIbHO  OCYIIECTBIIATH IO3HABATEILHYIO JICSITCIBHOCTD, BBISBIIATH
npoOemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/lad B 00pa3OBaTEIbLHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSTEIIbHO COCTaBIIATh IJIaH PEIICHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTCHUIA;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacmmpsaTh paMKi Y9€OHOTO MpeIMeTa Ha OCHOBE JTMUHBIX MPEANOYTCHHUIA;

JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO W TMPOSIBICHUIO HIMPOKOW IPYIUIIMU B PA3HBIX
00NacTsAX 3HAHWM, IMOCTOSHHO TMOBBIINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUNA U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBaHUM, UCIOJIb30BATh
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYaIlNH, BEIOOpA BEPHOTO PElICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MIPU aHATIU3€E PE3YIbTATOB €SI TEILHOCTH;

IIpunsiTHe ceds U APYyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
PUHUMATh MOTHBBI U ApTYMEHTHI APYTUX IIPU aHAJIU3€E PE3YIbTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3UIMH JIPYTOT0 YeJOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOCHUS COAEPKaHUA yaeOHOTO npeaMeTa «buomorus
Ha YIyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecrieueHue MpodUILHOTO OO0ydYeHHUS
oOyuvaronuxcst 6nonorud. OHM BKIIIOYAIOT: cnenuduyeckre uisi OMOJIOTUHM Hay4yHbIE
3HAaHWS, YMEHHs MW CHOCOOBl JEHCTBHI TI0O OCBOCHHIO, HWHTEPIPETAllUd U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJTYYEHHMIO HOBBIX 3HAHUH U HUX
NPUMEHEHUIO B PA3NWYHBIX y4EOHBIX, a TAaKK€ B peajbHBIX JKU3HEHHBIX CHUTYyaIlHsX.
[TpenmMeTHbIE pe3yabTaThl IPEACTABICHBI 110 TO1aM U3YUYECHHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS yueOHOTO npeamera «buomorus» B 10 kiacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHMH B CHUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUM E€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpPA, B MO3HAHWUU 3aKOHOB
NPUPOJIBI W PEHICHUU MPOOJIEM PAIlMOHAIBHOTO MPHUPOAOIOIL30BaHUsA, O BKIAJC
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE  CHCTEMON  OHOJIOTMYECKHMX  3HaHWM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE OWOJIOTHYECKHUE TEPMUHBI U TOHATUSL (KU3Hb, KJIETKA, OPTaHH3M,
MeTab0Iu3M, TOMEOCTa3, CaMOPETYIISIMs, CAaMOBOCIIPOU3BEICHUE, HACIIEACTBEHHOCTb,
U3MEHYMBOCTb, POCT M pPa3BUTHE), OMOJOTUYECKHE TEOpUH (KJIETOUHAs TEOpHs
T. llIsanna, M. Illnennena, P. BupxoBa, XpoMoCOMHass TE€Opusi HACIEACTBEHHOCTH
T. Moprana), yuenus (H.M. BaBuioBa — o0 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHHUS
KYJbTYPHBIX PAaCTE€HHUM), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHMUS,
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pacuUIeIUIEHHs, YWUCTOTHI TraMeT, He3aBUCUMOro HacieaoBanus ['. Mennens,
TOMOJIOTHYECKHX PSJIOB B HacyencTBeHHON n3mMeHunBoctu H.M. BaBunosa), mpuHIUIBI
(KOMILIEMEHTapHOCTH );

BJQJICHUE OCHOBHBIMH  METOJIaMU HAy4YHOIO  I[MO3HAHMS,  HCIOJIb3YEMBIX
B OHOJOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMUCAHHE, W3MEPEHHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCJe OakTepui,
rpu0OOB, pacTeHWH, >KMBOTHBIX W UYEJIOBEKA, CTPOCHUS OPraHOB MW CHUCTEM OPTaHOB
pacTeHuM, JKUBOTHBIX, YEJOBEKa, MPOIECCOB KUZHEIEATEIbHOCTH, MPOTEKAIOUIUX
B OpraHM3Max PACTEHMM, )KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX IPOIIECCOB: OOMEHa
BeleCTB (MeTaldoJIu3M), TPEBpALLEHUS SHEPruH, OpOXKEHHs, AaBTOTPOPHOTO U
reTepoTpo(HOr0 THUMOB MUTAaHMS, (HOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
ramMeToreHesa, -HMOpPHOreHe3a, MOCTAIMOPUOHAIBHOTO  PAa3BUTHSA, PA3MHOXKECHHS,
WHJUBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOrEHEe3a), B3aUMOJICUCTBHS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHHE YyCTaHABJIMBAaTh B3aUMOCBSI3M MEXKJY OpPraHOMJaMU KJIETKM U UX
GyHKUMSIMHE, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKIUSIMH, MEXIY OpraHamMu U
CHUCTEMaMHU OPraHOB Yy PAacCTEHUMU, >KMBOTHBIX W YEJIOBEKAa M UX (PYHKIUSIMU, MEKITY
CUCTEMaMHU OpPraHOB M MX (YHKIUSAMH, MEXKIY dTanmaMd oOMeHa BEUIECTB, dTallaMu
KJIETOYHOTO IIMKJIA W JKU3HEHHBIX IUKIOB OPraHU3MOB, ATaraMu 3MOPHOHAIBHOTO
pPa3BUTHS], TEHOTUIIOM U PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMH CPEIbl OOUTAHMUS;

YMEHUE BBISIBISATh OTJIMYHUTENbHBIE MPU3HAKU >KUBBIX CHCTEM, B TOM YHCIIE
pPACTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE  UCIHOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTMI0O M CUMBOJIMKY JJisi JOKa3aTeIbCTBAa POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE periaTh OMOJOTUYECKHUE 3aa4U, BBISBIISITh MPUUUHHO-CIIEICTBEHHBIC CBSI3U
MEXK]Iy UCCIIeTyEMbIMUA OMOJIOTUUYECKUMHU TIPOIIECCAMU U SIBJICHUSIMH, JEJIaTh BHIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBITMIOJTHATH JIA0OPATOPHBIC U MPaKTUYECKUe PabOThI, COOMIOATh MpaBHIia
npu paboTte ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATH WX AKCIEPUMEHTAIBLHBIMU CPEJICTBAMH,
dbopMyIupys 1eNb UCCIEeIOBAaHUS, aHAM3UPOBATh MOJYyUYCHHBIE PE3yJIbTaThl U JEIaTh
BBIBOJIBL;

YyMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIIENIOBATEIbCKOW paboTe 1o OHOJOTHH,
HKOJIOTUU U MEIUIIMHE, MPOBOAMMOI Ha 0a3€ IIKOJIBHBIX HAYUYHBIX OOIIECTB, U MyOJUYHO
MPEACTABIATH MOJYYEHHBIE Pe3yIbTaThl HA YUEHUUECKUX KOH(DEpEeHUIUSIX;

YMEHHE OIICHMBATh dTHUYECKHE aCIEeKThl COBPEMEHHBIX HCCJEeNOBaHUI B o0jacTu
Ovonorui W MeAMIUHBI  (KJIOHUPOBAHME, HCKYCCTBEHHOE  OIUIOJAOTBOPEHHUE,
HaIIpaBJIEHHOE N3MEHEHUE T€HOMA U CO3JaHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYLIECTBJIATh OCO3HAHHbIM BbBIOOp Oyaymied npodeccuoHaIbHON
JESTEIbHOCTH B 00JacTH OMOJOTHH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3fKCTBA, MHILNEBOW MPOMBIIUIEHHOCTH, YriayOJsTh I03HABATEIbHBIN
UHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
OpOAODKEHHE  OMOJIOTMYECKOro  OO0pa3oBaHHMA B~ OpPTraHU3AlMAX  CPEIHEro
po(heCCHOHATLHOTO M BHICIIIETO 00pa30BaHMUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buomorus» B 11 kiaacce
JOJDKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBaHMM COBPEMCHHOW €CTCCTBEHHO-HAYYHOW KApTUHBI MHpA,
B MO3HAHUHM 3aKOHOB MPHUPOABI M PEIICHUN YKOJOTHUYECKHX MPOOJIEM UYeIOBEYeCTBa, a
TaK)X€ B PEIICHUH BOIIPOCOB PAIMOHAIEHOTO TIPUPOAOIIONB30BaHUS, U B (HOPMHUPOBAHUN
[IEHHOCTHOTO OTHOIICHUSI K MPUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJAJIETh CUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET
OTIpEeJICICHUS] U TIOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIIUX OUOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMa, Ouocdepa), OMOIOTHYECKHUE TEOpHUH (IBOJIOMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomonuu), yuenus (A.H. CesepiioBa —
O MyTSX W HampaBieHusix sBomonuu, B.M. Bepuanckoro — o Ouocdepe), 3axoHbI
(renetnueckoro paHoBecusi [x. Xapau u B. BaitnOepra, 3apojpIlieBOro CXojcTBa
K.M. bopa), npaBuna (Muanmyma lO. JIubuxa, 3KOIOTrHYECKON MUPAMUIBI SHEPTHUH),
runotessl (runore3a «mupa PHK» V. T'unbepra);

yMEHHUE BJIAQJIETh OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHUSA, HCIOJIb3yeMbIMU
B OHOJIOTMUECKHX HCCIEAOBAHUSAX JKHUBBIX OOBEKTOB W JKOCUCTEM (OIMHCAHUE,
u3MepeHue, HaOO/IeHHe, OSKCIEPUMEHT), CHoco0aMu BBISIBICHHS U OILICHKHU
AHTPOTIOTEHHBIX U3MEHEHUH B MPUPO/IE;

yMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
ounocdepsl, CTAOUITU3UPYIONIETO, IBWKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOODA,
ATOTATPUYECKOTO M CHUMITATPUYECKOTO BHI000pPA30BaHUSI, BIUSHUS JIBIDKYIIUX CHII
HBOJIIOIIMU Ha TeHO(GOHJ TOIMYJSIIUN, TPUCIOCOOJICHHOCTH OPTraHu3MOB K Cpelie
oOWTaHWs, YepeJOBaHMs HAMPABJICHUM 3BOJIOIHMH, KPYTOBOPOTa BEIIECTB U IMOTOKA
OHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABINBATH B3aMMOCBSI3H MEXKTy ITPOILIECCAMHU IBOJIONNN, IBUKYITUMU
CHJIAaMH aHTPOTIOT€HE3a, KOMIOHEHTAMH PA3IMYHBIX 3KOCHUCTEM U MPHUCTIOCOOICHUSIMU
K HUM OpPTaHHU3MOB;

YMEHUE BBISBIISATh OTIMYUTEIBHBIC MPU3HAKHU KUBBIX CUCTEM, TPUCTIOCOOICHHOCTh
BUJIOB K cpefie OOMTaHMs, a0MOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JIKOCHCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHUN B AKOCHCTEMAaX
CBOEH MECTHOCTHU;

YyMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  apPryMEHTbhI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYII, B3aUMOCBS3H OPTaHW3MOB U CpeIbl OOUTAHMs, €IMHCTBA
YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOTO00pa3Hsi BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IPUPOIBI U YEIOBEUECTBA;

yYMEHUE peniaTh OMOJIOTHYECKHE 33/1a49H, BBISBIISATH IPUUYNHHO-CIICICTBEHHBIC CBS3H
MEXIy MCCIICTyeMbIMH OMOJIOTHYECKUMHE TIPOIIECCAMH M SBIICHUSMH, JI€JIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUY TTOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBITMIOJTHATH JIA0OPATOPHBIC U MPAKTUYECKUE PabOThI, COOII0OATh MpaBHIIa
pu paboTe ¢ yueOHBIM 1 1a00pPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIHHBIMU CPEICTBAMH,
dbopMynupys 1eNb WCCICNOBAHUS, aHAIM3UPOBATh MOMyUYECHHBIC PE3yNIbTAaThl U JeNaTh
BBIBO/IBI,

yMEHUE Y4YacTBOBaTb B Y4eOHO-UCCIIEIOBATEIbCKOM paboTe Mo OHOJIOTUH,
HKOJIOTHH U MEIHUIIMHE, IIPOBOIUMON Ha 0a3e MKOJIBHBIX HAYYHBIX 0OIIECTB, U IyOIMIHO
MIPEICTABIIATH MOTyYEHHBIE Pe3yIbTaThl HA YUYCHHUCCKUX KOH(DEPEHIINSIX;

YMEHHUE OIICHUBATH TUIIOTE3bl M TECOPUU O TPOUCXOKICHUW KU3HH, YEJIOBEKa U
YeJIOBEUECKUX pac, O TNPUYMHAX, TMOCIEACTBUSAX M CHoco0ax MpeaoTBpalCHUs
r00alnbHBIX U3MEHEHUH B Ouocdepe;

yMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHanbHON
JESATEILHOCTH B OOJACTH OMOJIOTUM, SKOJOTHUHU, MPHUPOJONOIb30BAHMS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETECPUHAPUHU, CEIBCKOTO XO3AWCTBa, IHUIICBOM
NPOMBINIJICHHOCTH,  YIAyOJNsTh  IO3HABATECNbHBIM  WHTEpEC,  HAmpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccun U MPoI0KEHNE OMOTOTHIECKOTO
00pa3oBaHus B OpraHU3AIMSAX CPEIHETO MPO(PECCHOHATBLHOTO U BBICIIEr0o 00pa30oBaHuUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue tem | KonmdecTtBo OCHOBHBIE BUIBI I€ATEIBHOCTH
[IporpammHoOe conepkaHue
n/n | ydeOHOro mpeameTa 4acoB oOyJaromuxcs
1 Tema «buoJsiorust Kak HayKa»
1.1 | buonorus xak 1 CoBpemeHHas 6uoorus — PackpbIBaTh copepkaHue TEPMUHOB U

KOMIUIEKCHAs HayKa
M KaK 4acCThb
COBPEMEHHOTO
o0IIecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Ouosioruu. buonornueckue
HAyK{ U U3y4aeMble UMU TIPOOJIEMBI.
dyHaamMeHTalbHbIC, TPUKIIATHBIE U
MTOMCKOBBIE HAYYHBIE HCCIIEI0BAHUS

B OMOJIOTHUH.

3HaueHune OMoJIOTUH B (POPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Tpodeccun,
CBsI3aHHBIE ¢ OMOJOruel. 3HaueHue
OMOJIOTHY B TIPAKTUYECKOMN
JeATEIbHOCTH YEIOBEKa: MEIUIMHE,
CEJIIBCKOM XO3S5IMCTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHcTpanuu

[optpetsi: Apucrotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBus,
V. T'apsen, I'. Mennens,

B.U. Bepnanckui, U.11. 11aBnos,

MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUpPa, HAYYHbIN
METOJI, TUII0TE3a, TEOPHUSI, METOIbI
UCCJIEIOBAHMUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPyTUX €CTeCTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€UECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
OneHnBaTh POJIb OMOJIOTUYECKUX
OTKPBITUM U UCCIICAOBAHUN B Pa3BUTUU
HayKH U MMPAKTUIECKON JIeATEIbHOCTU
JTIOEN.

[lepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OMOJIOTHECH.
[IpuBOIUTH IPUMEPHI IPAKTUYECKOTO
HCIIOJIB30BaHUs JOCTUKEHUN ONOJIOTHH
B MEJIUILIMHE, CEJIbCKOM XO351CTBE,
MIPOMBIIIEHHOCTH U OXPaHE MPUPO/Ibl
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N.N. MeunukoB, H.I1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! 1 cxeMbl: «CBSI3b OMOJIOTUH
C IpyruMu Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK»

Hroro yacos 1o teme 1
2 | Tema «’KuBble CHUCTEeMbI U UX U3yYeHHE»
2.1 | )KuBbl€ CUCTEMBI U UX | JKuBbIE cuCTEMBI KaK MPeaMeT PackpbiBaTh coqepkaHuE TEPMUHOB

CBOICTBA

u3yudeHust onosorun. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTD U LEIIOCTHOCTb,
CI0KHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYpPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOU3BE/ICHHUE,
pa3apa)KUMOCThb, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JeMmoHcTpanuu

Tabsuiibt 1 cxembl: «OCHOBHBIC
MIPU3HAKY KU3HW», «bromornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUumn»

Y TIOHATHUM: )KHUBasl CUCTEMA, DJICMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAsl yIIOPSIAOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapaKkTepu3oBaTh CTPYKTYpPY U
CBOMCTBA JKMBBIX CUCTEM, OTJIMYHUS
XAMHYECKOT'0 COCTaBa 00BEKTOB KUBOU
1 HEXKUBOW MPUPOIBI, OOIIMI TPUHITUTI
KJIETOYHOW OPraHu3aIuu KUBBIX
CHCTEM.

CpaBHUBaTH OOMEHHBIC ITPOIICCCHI

B HE)KUBOW U KUBOU MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLIAN
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOpPETYJISLINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PAaCKpbIBATh CyTh IPUHILIUIIOB
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ITOJIOKATENIBHOW M OTPULIATEIIBHOU
00paTHOM CBSI3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BEIEHUS, POCTA U
pPa3BUTHS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBBIX
CUCTEM

VYpoBHU OpraHu3aluy KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIMH,
TKaHEBbIN, OPraHU3MECHHBIM,
MOMYJISILIMOHHO-BU/I0BOA,
HKOCHUCTEMHBIHN (OMOT€OLICHOTUYECKUIA ),
ouocdepnsiit. [Tporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAX.
OcCHOBHBIE TTPU3HAKH KUBOTO. JKU3Hb
Kak (popMa CyIiecTBOBaHUSI MATEPUH.
Hayku, n3y4daroiiue *1uBbl€ CUCTEMBbI
Ha pa3HbIX YPOBHAX OpPTraHU3AIUH.
N3ydeHune xkuBbIX cucteM. MeToIbl
ouosormdeckoi Hayku. HaOmronenue,
HU3MEpEHUE, SKCIIEPUMEHT,
CHCTEeMaTH3aIlus, METaaHAIN3.
[ToHsiTHE O 3aBUCHMON U HE3ABUCUMOU
nepemeHHou. [Inannposanue
skcriepuMenTa. [locranoBka u
npoBepka runote3. Hynesas runoresa.
[TonsaTre BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYECKHUX JaHHBIX. O1ieHKa

PackpbIBaTh coepxaHue TEPMUHOB U
HOHSITUI: OOMEH BEILECTB U
IIPEBpAILCHUE SHEPTHH,
CaMOBOCIIPOU3BECHNUE,
CaMOpETYJISALINSL, Pa3BUTHE, )KU3HB,
Hay4HbIN (DaKT, HAYUHBIA METO/,
npobiieMa, TunoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKY KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHU3alliy KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIIETOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEpHbIE JIs1 KaXKI0T0 YPOBHS
OpraHu3alHH KUBOTO.

Ha3biBaTh HaykH, U3y4aromue >KHuBbIe
CUCTEMBbI Ha Pa3HbIX YPOBHSX
OpraHu3alMH.

CpaBHUBATH MEXKy COOOH KHUBbBIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alM{ U IPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [[pUUMHBI UCKaKEHUS
pe3yJIbTAaTOB AKCcriepuMeHTa. [lonsTre
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauu

Tabuuibl U cXeMbl: «YPOBHH
OpraHu3alyy KUBOU MPUPOJIBD»,
«CTpoeHue )KUBOTHOM KIIETKW,

«TKaHu )XUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreoneno3y», «buochepay,
«MeToabl U3yYeHUs KUBOU IPUPOIBDY.
OO6opynoBanme: 1a00paToOpHOE
o0opyioBaHuUE 1151 TPOBEACHUS
HaOJII0JICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnueckasi pabora
«Mcnonb30BaHME pa3IMUHBIX METOJIOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

[Toka3bIBaTh poJib TUNIOTE3 U TEOPHI
B (hOPMUPOBAHUM €CTECTBEHHO-
HAy4YHOUN KapTUHBI MUpa

HToro yacos 1o reme
3 | Tema «BbHOJIOTHSA KIETKH»
3.1 | Ucropust oTKpbITUS U Kiietka — cTpyKTYypHO- PackpriBath conep:kanue TEpPMUHOB U

V3yYEHUS KIIECTKHU.
Knerounas Teopus

(byHKIIMOHATbHAS €IUHUIIA KUBOTO.
HcTopust OTKPBITHS KIETKU.

Pabotsl P. I'yka, A. JleBenryxka.
Kinerounas reopus (T. lIBans,

M. lnetinen, P. Bupxos). OcHOBHBIE

TOHSTUI: KJIETKA, OPTaHesIIbI,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
UTOJIOTHUS (KJICTOYHAsT OMOJIOTHS),
KJIETOYHAs TEOPHS.
XapakTepu3oBaTh OCHOBHBIE ITaIlbI
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MTOJIOKEHUSI COBPEMEHHOM KIIETOYHOMU
TEOPUHU.

JdeMoHCcTpaMu

Iloptpetsl: P. I'yk, A. JIleBenryk, T.
[IIBann, M. llIneiinen, P. Bupxos, K.
M. bap.

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MHUKPOTPENapaThl PpACTUTEIbHBIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIETOK

Pa3BUTHS LIUTOJOTUM KAaK HAYKHU U €€
oopMIIEHUE B KJIETOUHYIO
OHMOJIOTHIO.

[Toka3pIBaTh BKJIAJ yYEHBIX-ONOIOTOB
B U3yYEHHUE KIIETOYHOT'O CTPOCHUS
OpPTaHU3MOB.

IlepeunciATb OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPUH, OOBACHATH €€ POJIb
B (hOpPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

[IpuBOINTH HOKA3ATENBCTBA

POACTBA OPraHU3MOB

C UCITOJIb30BAHUEM I1OJIOKEHUMN
KJIETOYHOU TEOPHUU

3.2

MeTtonasl
MOJIEKYJIIPHOU U
KJI€TOYHOM OMOJI0TrNHU

MeToabl MOJIEKYJISIPHOU U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOTIHS,
xpomarorpadusi, 3eKTpodope3, METOT
MEYEHBIX aTOMOB, U PepeHInanTbHOe
LHEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue ¢puxcuposannvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kondghoxanvnaa muxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue
KIEeMmOoK.

JdeMoHcTpaMu

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSITUN: MUKPOCKOITMPOBAHHUE,
MIPUTOTOBJIEHUE CPE30B,
muddepeHnranbHOe OKpaIlTuBaHUE,
xpomarorpadusi, 31eKTpodopes, MeToa
MEYEHbIX aTOMOB, IEHTpU(PyrupoBaHue,
METOJ KYJbTYpPbI KJIETOK U TKaHEH,
Meroa pekomOnHanTHbIX JJTHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3yYE€HUS )KUBOU MPUPOJIBL.

I'oToBUTH BpeMEHHBIE
MUKpOITpenaparhl, pacCCMaTpUBaTh UX
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Tabauik! u cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MUKPOCKOT», «IcTOpUst pa3BUTHS
METOJ0B MUKPOCKOIIUI».
Oo6opynoBanme: CBETOBOM MUKPOCKOM
MUKPOTIpEnapaTbl paCTUTEIbHBIX,
’KUBOTHBIX M OAKTepUATIbHBIX KIJIETOK.
IIpakTnuyeckas padora

«M3yyenne MeTo0B KIETOYHOU
ouonoruu (xpomartorpadus,
anextpodopes, nuddepeHimairHoe
uentpudyruponanue, [1LIP)»

5

B CBETOBOI MHKPOCKOII U JCJIaTh
OITMCaHHE.

OOBsCHATH U COOJII0IATh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

Htoro yacos 1o teme 2
4 | Tema «XuMu4eckasi OpraHu3anus KJIeTKN
4.1 | XumMu4eckuit cocTaB 2 XUMHUUECKHI COCTaB KJIETKU. Makpo-, | PackpeiBarh copepkaHue TEPMUHOB U

KJeTku. Boga n
MUHEPATbHBIC
BEIIleCTBA

MHKpPO- U YJIIbTPAMHUKPOITIEMEHTHI.
Bona v €€ posib Kak pacTBOpUTEIIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUH KIIETKH,
TeIoperyiasiuuu. MunepaibHbIe
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKas
poJib. POk KaTHOHOB M aHUOHOB

B KJIETKE.

JdemoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKHUX 3JIEMEHTOB B HE)KMBOM
npupoae», «Pacnpenenexue

MOHSITUIA: SJIEMEHTHI-OMOTEHBI, UIOJIb,
BOJIOPOJHAs CBSI3b, THAPO(UIBLHOCTD,
ruApohoOHOCTh, TYProp, MUHEPATbHbIE
BEIECTBA, Oy(epHbIE CUCTEMBI,
AHUOHBI, KATHUOHBI.

[lepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
Paznuuars Makpo-, MUKpO- 1
YIBTPaAaMUKPOIIEMEHTHI, BXOSIIINE

B COCTaB KMBOTO M MX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHHE U CBOMCTBA
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XUMHUYECKUX JIEMEHTOB B JKMBOU
IPUPOCH.

Tabmauue! u cxembl: «Ileproanyeckas
Ta0IUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJITbI BOJIBD,
«BelecTBa B cocTaBe OpraHU3MOBY

BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIMH B KJICTKE.
[Toxa3bIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CIIEUYEHUH MPOIIECCOB
KU3HEICATCITLHOCTH (OCMOPET YIS,
CO37aHNEe MEMOPAHHOTO TTOTCHITHAIIA,
peryisnus padboThl OEIKOB), pabOTHI
Oy(epHbIX cucTeM.

YcTanaBnmMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTAaHUICCKUX BEIICCTB
KJIETKH

4.2

OpraHnunueckue
BEIIECTBA KJIETKU —
Oenku

Opranunyeckue BEUIECTBA KIETKH.
buonornueckue nosumepsl. beaku.
AMMHOKHCIIOTHBIN COCTaB OEIKOB.
CtpyKTyphl OEJIKOBOI MOJICKYJIBI.
[lepBuuHas cTpykTypa Oernka,
NenTUaHas CBsA3b. BropuuHas,

TPETUYHAs1, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa OEIKOB.
Kinaccuduxanus 6e1KoB.
buonornueckue pyHKINH OEIKOB.
Ilpuonwr.

JdemoHcTpanuu

Iloptper: JI. IloauHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI 0enKay, « CTpyKTyphl
OETKOBOI MOJIEKYJIIBDY.

PackpbiBath copepkaHue TEPMUHOB U
MTOHSATUI: MOHOMEPBI, TIOJTUMEPHI, OCIIOK
(TpoTenH), MeNnTHI, AMUHOKHCIIOTA,
MIETITUIHAS CBSI3b, TIOJIUTICTITH/I,
JieHaTypallys, peHaTypanus,
rII00ysipHbIe U GUOPMILTAPHBIE OCTTKH,
MIPUOHEI.

Xapaktepu3oBaTh O€IKH, UX
CTPYKTYPHYIO OpPTaHHU3AIUIO U QYHKIIUN
(cTpyKTypHasi, SHepreTHIecKas,
CUTHAJIbHAS, PETYIISTOpHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHASA).

Ha3piBaTh XUMHUUYECKHE OCHOBBI
dhopMupOBaHUs CTPYKTYP OEITKOBOM
MOJICKYJTBI.
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Oo0opyaoBanmne: XuMHYECKas TOCyAa U
obopy10BaHHE.

JlaGopaTopHnasi paGora
«OOHapyxeHHe OeIKOB C TOMOIIbIO
KA4YE€CTBEHHBIX PEAKLIAI»

[MpuBoAUTE TpEIMEPHI PUOPUILTAPHBIX,
TJIOOYJISIPHBIX OCITKOB.

BBITIONTHATH Ka4eCTBEHHBIC PEAKITHH
Ha OOHapykKeHue OEITKOB B KIIETKE;
OOBSICHSITh MOTYYCHHBIE PE3YIbTAThI

4.3 | Oprannueckue YraeBoasl. MoHOCaxapusl, PackpsiBaTh conepxanne TEPMUHOB U
BEIIECTBA KJIETKU — JMCaxapu/ibl, OJUTrocaxapuibl v MOHSITUH: YTIIEBOIbI, MOHOCAXAPU/IBI,
YIJEBOABI nosicaxapuabl. OOIIUH TUTaH CTPOCHUS | AMCaXapubl, OJIMTOCAXAPUIBI,

1 (HU3UKO-XUMHYECKHIE CBOMCTBA MOJIMCAXapUIbl, TII0K03a, pubo3a,
yriaeBoJ10B. buonornueckue GyHkuuu | 1e30kcupu003a, J1akTo3a, MajibTo3a,
YTJIEBOJOB. caxapo3a, KpaxmaJ, [JIMKOT€H,
JleMoOHCTpanum L[EJUTFOJIO3A.
Tabauue! u cxembl: «CTpoeHue KnaccuduimpoBats yrieBosl
MOJIEKYJT YTIIEBOJOBY M0 CTPOCHHIO U TIEPEUUCIISITH X
byHKINH.
[TpuBOANTH IPUMEPHI PA3THIHBIX
YTIIEBOJI0B (MOHOCAXapHUIOB,
JUCaxapuI0B, OJIUTOCaXapuJIoB,
MOJIMCaXapHioB)
4.4 | Opranuueckue Jlutmuaet. 'uapodunsHo-THApOodOOHBIE | PackpbiBaTh cojepkaHue TEPMUHOB U

BEIIECTBA KJIETKU —
JIATTUTB]

cBoricTBa. Knaccudukamus munumaos.
Tpurnunepuasl, GpochoaUUIbI, BOCKH,
ctepoubl. buonornueckue GyHkImm
munugoB. OOIme cBoCcTBa
OMoOrHuecKux MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

TTOHSTHH: JIMITUABI, TPUTIIHIICPHIBI,
dhochomumnuibl, BOCKH, CTEPOU/IBI,
JUTIOTIPOTEUHBI, TITMKOJIAITHIBI.
KinaccudunmpoBaTs Tunuabt

10 CTPOSHHUIO; XapaKTepHU30BaTh UX

byHKIAHA
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JdeMoHCcTpaMu
Tabmuiel u cxembl: «CTpoeHue
MOJIEKYJI JIMTTUIOBY

4.5

HykneunHnoBsie
KHCIIOThL. CTpoeHue u
dbynkmuu JJHK, PHK,
ATOD

Hyxkneunossie kuciotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxneoruael. [puHumn
KOMILIEMEHTAapHOCTH. [IpaBuiio
Yapradda. Crpykrypa AHK — nBoiinas
cnupasib. MeCTOHaX0XIeHHE U
ounonornyeckue pynkun JHK. Bust
PHK. ®ynkuun PHK B knetke.
Crpoenne monexynsl ATO.
Makposprudeckue cBI3u B MOJIEKYJIE
AT®. buonornueckue pyHkuuu ATO.
BoccTraHOBIEHHBIE IEPEHOCUHMKHU, UX
byHKINUU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToptpetsl: [Ixx. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pauknun, @. CauHrep,
C. Ilpy3unep.

Tabauie! 1 cxembl: «HykienHoBbie
KHCIIOTBD?, « CTPOEHUE MOJIEKYIIbI
ATOD».

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTHUI: 1€30KCUPUOOHYKIIEHHOBAS
kuciota (JJHK), pubonyknennoBas
kuciora (PHK), nykneotun, HyKI€o3u/1,
a30THUCTbIE OCHOBAHUS, a/ICHUH, TyaHUH,
LIUTO3WH, TAMUH, ypaluJ,
KOMIIJIEMEHTapHbIE OCHOBAHMSI,
apenosuHTpudochar (ATD),
MaKpOdIpruyeckas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTHU4eCKH M300pakaTh CTPOCHUE
nykineornaa JJHK u qoitHOM cninpain
JIHK, cexBenuposanue /JHK.
OnuceiBaTh npouecc permkanuu JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOrHYecKOe 3HaUCHHE.
XapakrtepuzoBath Gpynkiuu JTHK.
Paznmuuate cTpyktypy 1 pynkuuu PHK.
OnuckIBaTh MPOLIECC TPAHCKPUIIIUH.
CpaBHUBATH HYKJICHHOBBIE KUCIIOTHI
(IHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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Oo0opyaoBanmne: XuMHYECKas TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«HccnenoBanre HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBbIX

ctpoeHust u pynkiuu ATO.
DopMyIUpOBaTh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTAPHOCTH U MIPABUIIO

Yapradda

OpraHU3MOB»
4.6 | Metoabl CTpYKTYpHOU 1 CtpykTypHast OMOJIOTHS: PackpbiBath coepxanue TEPMUHOB U
OHMOJIOrNH OomoxumMmu4eckue u Onopuznueckue MIOHATHI: MOJICITUPOBAHUE,
UCCIIETOBAHMI COCTaBa KOMITHIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOHN CTPYKTYPHI [lepeuncnars nepcreKTUBHBIC
ouomornexyn. Moodenuposanue HaIpaBJICHUs] HAYYHBIX UCCIEAOBAHUM
cmpykmypbol u (YHKyutl OUOMOAEKYa u | B CTPYKTYPHOI OMOJIOTMH, PACKPHIBATh
ux komnaekcos. Komnvromepnuiii WX 3HAYCHHE JIJIST MEIUITUHBI U
OU3alH U OpeaHUYeCKUl CUHmMe3 CEJIbCKOTO X031CTBA
OUOMONEKYTL U UX HENPUPOOHBIX
ananozo8
Hroro yacos mo teme 10
S | Tema «CTpoeHne u pyHKINH KIETKI
5.1 | Tunsl KIETOK. 1 THIIBI KIIETOK: 3YKapUOTUYECKAs U PackpriBath conepxaHue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckasi. CTpyKTypHO- MOHSTUH: TPOKAPUOTHUIECKAS KIIETKA,
KJIeTKa (byHKIIMOHATIBbHBIE 00pa30BaHUS KJICTOYHAsI CTCHKA, MyPEHH,
KJIETKHU. (dboToCUHTETUYECKHE MEMOpaHBI,

CrtpoeHure MpoKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apXxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOGHOM

bnarenuH.

Xapaktepu3oBaTh (OPMY B pa3Mepbl

MIPOKAPHOTHYICCKUX KIIETOK; (PYHKITUH
TeHETUYECKOTO arnmnapara mpoKapHoT.
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IIPOKAPHOTUYECKUX KJIETOK. MecTo
POJIb MPOKAPHOT B OMOIIEHO3aX.

JdeMoHCcTpaMu
Tabauue! u cxembl: «CTpoeHue

HYKapUOTUYECKON KIIETKN», «CTpOeHHE
MPOKAPUOTUYECKOUN KIIETKH

OnuceIBaTh MPOLIECC
CIIOPOOOpa30BaHusl, OTMEYATh €ro
3HAYCHHUE JUISI BEDKMBAHMS OaKTEPHiA
IPH YXYAIICHUN YCIOBUH
CYIICCTBOBAHMS.

OnuceIBaTh pa3MHOXKEHHUE ITPOKAPHOT.
OrieHIBATh MECTO U POJIb TIPOKAPHUOT
B OMOIIEHO3aX

5.2

Ctpoenue
AYKapUOTUYECKOM
KJICTKH.
[ToBepXHOCTHBIM
anmapar KJIeTKH

Crpoenue u GyHKITMOHUPOBAHUE
AYKapUOTUYECKOU KIETKH.
[Tnazmatuueckas memMOpaHa
(mmazmanemma). CTpykTypa
MIa3MaTHIECKOW MEMOPaHBHI.
TpaHcnopT BelEeCcTB Yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (MU dy3us, odnerd€HHas
g dy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuiiaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (ParouTo3.
Ok3o01uTo3. Kierounas creHka.
CtpykTypa ¥ PyHKITUN KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JlemoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
HYKapHUOTUYECKON KIETKW», «CTpoeHue

PackpriBath conep:kaHue TEPMUHOB U
MOHATUM: TUTa3MaTHYEeCcKasi MeMOpaHa
(mma3mangeMma), )KUJIKOCTHO-MO3andHas
MO/IeJib, MeMOpaHHbIe OeIKU
(nepudepuueckue, UHTErPAJILHBIE),
TIMKOKATHKC, Tuddy3us, ocMoc,
AKTHUBHBIM TPAHCIIOPT, SHIOLIMTO3,
(haronuTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, [J1a3MOJIECMBI,
CUMILIACT.

XapaxkTepuzoBaTh 0COOCHHOCTH
CTpOEHUS U (PYHKITUU DYKAPUOTUIECKON
KJICTKHW; TPAHCIIOPT BELIECTB

gyepes MiIa3MaTHYeCcKyro MeMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKoB-KaHAJIOB; paboTy
HaTPUN-KaJIMEBOI0 HACOCA; CTPYKTYPY U
(GYHKIIUM KJIETOYHON CTEHKH PacTeHUN
U TpubOB
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YKUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIBHON KIETKN.
O6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«/3yueHue CBOMCTB KJIIETOUHOU
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[urorutazma. [luro3ouns. [{utockener.
JBr>xeHue nuroruiazMbel. OpraHou bl
kieTku. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKH: SHAOIJIA3MaTUIECKAs CETh
(BIIC), anmapat ['oabaKuU, TU30COMBI,
UX CTpoeHHE U PyHKIMU. B3auMocCBs3b

0,[[HOM€M6paHHI>IX OpraHona0B KIJICTKH.

CrpoeHue rpaHyJsipHOrO peTUKYIyMa.
Mexarnusm nanpasnenus 6eakos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyisIpHBII) 3HIOIIIA3MATUYECKHI
petukynym. CekperopHas QyHKIUs
anmapata ['onbmxu. Moougurayus
benxkos 6 annapame I o1vooicu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Knetounsiit cok. Typrop.

PackpriBath conep:kaHue TEPMUHOB U
MOHSATHH: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpPraHOMUbI, SHAOIIA3MATHYECKAS CETh
(BIIC), anmapat ['onb1Ku, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBINA TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIHN COK, TYProp,
MUTOXOHAPHUH, KPUCTHI, MIIACTUABL,
XPOMOTIIACTHI, TEHKOTIIACTHI,
XJIOPOILIACThI, CTPOMA, IPAHBI,
TUJIAKOU]I, JTaMeJlIa.

XapakTepu3oBaTh [IUTOILIA3MY
AYKApUOTUYECKOU KIIETKH;
KJIACCU(DHUITMPOBATH OPTAHOWIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0 JHOMEMOpaHHbIE,
AByMeMOpaHHbIE, HEeMEMOpPaHHBIE);
OMUCHIBATH (PYHKIIUU KAXKIOTO
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[ToryaBTOHOMHBIE OpPraHOU/IbI KIETKH:
MUTOXOHAPHH, TIACTH/IBI.
Ilpoucxoorcoenue mumoxornopuil u
naacmuo. Cumbduozenes

(K.C. Mepeoickoeckuii, JI. Mapaynuc).
Crpoenuie U GyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuuHbie, BTOPUYHBIC U
CJIOXHBIE TIACTUbI
(OTOCHUHTE3UPYIOUINX FYKAPUOT.
XJI0pOIIACThI, XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIINX PACTEHHM.
JleMmoHcTpanuu

[Hoptpetsl: K. C. MepexkKOBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIETKM», « CTpoeHHe
JKUBOTHOM KJIETKN», « CTpOEHHE
pacTUTeNbHOU KIeTKW», «CTpoeHue
MUTOXOHAPUN.

OobopyaoBaHmne: CBETOBOM MUKPOCKOIT;
MHUKPOTPENnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

IIpakTnueckas pabora

«M3yyeHre ABUKEHHUS [IUTOIIa3MBbl

B PACTUTEINIbHBIX KIETKaX».
JlaGopaTopHnasi paGora
«HccnenoBanue mazMonusa

OpraHou/ia B KJIETKE.
OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHUKJICTOYHBIM TTHIIICBAPCHUEM,
€ro 3HaUYCHHUE JJIsl OpraHu3Ma.
OtMmeuaTh 3HaUEHHUE IUTOCKETIETA;
XapaKTepU30BaTh €T0 AIIEMEHTHI
(MUKPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTHI), UX POJIb
B )KM3HEIEATEILHOCTH KJIETOK U TKaHEH
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H OCINIa3MOJIM34a B PACTUTCIIBHBIX
KIJIICTKax>»

5.4 | HemeMmOpanHbie HememOpaHHbIe OpraHOUIbl KJIETKU PackpbiBaTh copepxaHre TEPMUHOB U
OpraHOUIbI KJIETKH CtpoeHue U pyHKIMY HEMEMOPAHHBIX | MOHATHIA: prbOCcOMa, IOJIHCOMa,

OpPraHOUJIOB KJIETKH. PUGOCOMBI. MHUKPOTPYOOUKH, TYOYJINH, KJIETOUHBIH
IIpomescymounvie gpuramenmei. HEeHTp (LIeHTpOoCcoMa), LICHTPHOJIH,
MukpodunameHTsl. AkmuHogwvle neHTpocdepa, KryTuKu, pECHUUKH,
Muxpoghunamermol. MpllieuHbIe 0a3ajabHOE TENbLE.
KJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepu3oBaTh HEMEMOpPAHHbBIC
HeMbIUUEUHbIX KIIeMOK. OpraHOU/bI KJIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. KieTouHbIi EHTD. dbyHKIIUN
CrtpoeHue U IBIKEHUE KIYTUKOB U
pecHu4eK. MuKpoTpyOOoUuKu
uurorasmel. Llentpuons. berku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
Mmuxpompyboukamu. Momophuvie benxu.
JleMmoHCcTpanumn
Tabnuibl u cxeMbl: «CTpoeHue
YKUBOTHOM KIIETKN», «CTpOEHHE
PACTUTENBHON KIIETKI

5.5 | Ctpoenue u pyHKIIUU SAnpo. Obonouka siapa, XpOMaTHH, PackpbIBaTh coepxanue TEPMUHOB U

sanpa

KaproIuIa3Ma, SAPBIIIKH, KX CTPOSCHUE
u GyHKIUU. SnepHbIil 0eTKOBbII
Mmatpukc. [IpoctpancTBeHHOE
PacCIoJIOKEHUE XPOMOCOM

B MHTEP(a3HOM spe.

MOHSTHUH: AP0, sAepHas 000JI0UKa,
sIEpHBIE TTOPbI, HYKJIEOIJIa3mMa
(kapuorniazma), F€HOM, XpOMAaTHH,
yXpOMATHUH, T€TEPOXPOMATHH,
AJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
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Dyxpomamun u 2emepoxpomMamuH.
benku xpomaTriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanumn

Tabnuiiel U cxeMbl: «Sapo»

KHHETOXOP, KJICTOYHBIC BKIIFOUCHUSI.
XapakTepru30oBaTh KICTOYHOE SIIPO KaK
[IEHTP yNpaBICHHUS
KU3HEICATCIbHOCTBIO KIICTKH;
TCeHETUYCCKUH ammapaT KJIeTOK
DYKapHoT, CTpOSHNE U QYHKITUN
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIAMHU
[IATOTUIa3MBI

5.6. | CpaBHUTENBHAS
XapaKTepUCTUKA
KJIETOK 9YKapuOT

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHOT (PaCTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JleMmoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIIETKI,
«CTpoeHue KUBOTHON KIIETKNY,
«CTpOeHHE PaCTUTENBHON KIIETKI.
O0opynoBaHme: CBETOBOM MUKPOCKOI,
MUKpOIpenaparbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

JlaGoparopHnasi pabora
«M3ydeHne CTpoeHus KIETOK
Pa3IUYHBIX OPTAaHU3MOBY

XapakTepu3oBaTh TUIIBI KJIETOK
AYKapUOT: pacCTUTEbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXKy COOOM CTpOCHUE U
KUBHEICSITEIbHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacoB o teme
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Tema «O0MeH BelecTB M PpeBpallieHHe JHEPruM B KJIETKe»

6.1

OOMeH BEIIECTB —
METa00JIU3M

3

AccuMuUISIUAS U TUCCUMUIISILAS —
JIB€ CTOPOHBI MeTaboM3Ma. THUIibl
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
reTepoTpodHbIN. YUacTue Kucaopoaa
B OOMEHHBIX Mpolieccax.
DOHepreTudeckoe 00ecreueHne KIETKU:
npeBpaiieHue AT® B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakluil KIETOYHOTO
MeTtabonu3ma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nevictus. Kopepmentsr. Otnudus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aToOpPOB. benKkn-akTUBaTOPHI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpOoCTU hepMEHTATUBHBIX PEAKITUI
OT Pa3IUYHbIX (PAKTOPOB.
JemoHcTpanuu

Tabumibel ¥ cxembl: «DOTOCUHTE3Y,
«DHEePreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmenTay, « XeMOCUHTE?Y.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opy10BaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHATHI: OOMEH BEILIECTB
(MeTaboNH3M), aCCHMUIISIINS
(aHa00JIM3M), UJIU TIJIACTUYCCKUI
0OMEH, TUCCUMUIIAIHS (KaTaboIn3M),
WJIM DHEPreTHYEeCKUi 0OMEH,
aBTOTPO(BI, reTepoTPOPbI, aHAIPOOHI,
a’po0bl, GEpMEHTHI, AKTUBHBIA LEHTD,
cyOcTparHas crienu(puIHOCTb,
Ko(epMeHThI, OeITKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPBI.

[Tepeuncnarh 0cOOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAaHABIMBATh
B3aUMOCBSI3b MEXKTY TUIACTHUYECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh THUIIEI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBIM.
[Toka3wIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxeMaTnyecku u300pakatb CTpOSHUE
dbepmenTa.

Otnuruath pepMeHThI

OT HEOPTaHWYECKUX KATATN3aTOPOB U
OMpeNeNsTh UX POJib

B (DYHKIIMOHUPOBAHUY YKUBBIX CUCTEM,
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JlaGopaTopHnasi paGora

«M3yuenne kaTanuTu4ecKon
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
aMUJIa3bl UM KaTanasbl)».
JlaGopaTopHnasi paGora

«M3yueHne pepMEHTaTUBHOIO
pacuierieHus IepoKcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIIETKAX)

B IPOMBIIIVIEHHOCTH, B MEJIULIUHE,
B IOBCEHEBHOM KM3HU UEJIOBEKA.
CTaBUTb SKCIIEPUMEHT 10 BBISBIICHUIO
KATAIMTUYECKON aKTUBHOCTH
HEePOKCUa3bl, aMUIIa3bl, OOBSICHSTD
MOJIyYEHHBIE PE3YIIBTATHI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBINA CHHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. POTOCUHTES.
AHnoxcueennwlii u OKcuceHHblu
gdomocunmes y baxmepuil.
Cseemocobuparowjue nuemeHmol u
nuSMeHmvl peaKyuoHH020 YeHmpa.
Ponp xsopomnactoB B mpouecce
dborocunTe3a. CBEeTOBass U TEMHOBAS
da3wl. Pomoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IporyKTUBHOCTH (POTOCHHTE3A.
Brustnue paznuyHbix (hakTopoB

Ha CKOPOCTh (poToCHMHTE3a. 3HAUYCHUE
dboTocuHTE3A.

JdemoHcTpanuu

IToptpersr: [Ix. ITpuctin,

K. A. Tumupsses.

Tabauiiel u cxembl: «DOTOCUHTE3Y

PackpbiBath coepxanue TEPMUHOB U
NOHATUH: (POTOCUHTES, (a3bl
(dboTocuHTEe3a (CBETOBAs, TEMHOBAs ),
dhortonms, hochopuaupoBanue, UK
Kanbuna, HAJI®D+ (nepenocunk
BOJIOPO/JIA).

XapakTepu3oBaTh MJIACTUYECKUI OOMEH
Kak dtar o01mero oOMeHa BeIIeCTB;
coObITHs (OTOCUHTE3A (PEAKIIUH
CBETOBOU M TEMHOBOM (ha3); poib
XJIOPOIUIACTOB B MpoILiecce
dhoTocuHTE3A.

BBISABIATH MPUYUHHO-CIICACTBEHHBIC
CBSI3M MEX/1y MOTJIOUICHUEM COJIHEUHOU
DHEPTUH XJIOPO(UIIIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHMBaTh HCXOHBIC BEIIECTRA,
KOHEYHBIE MTPOTYKTHI U YCIOBHSI
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MPOTEKAHUS PEAKIIMN CBETOBOM U
TEMHOBOM (a3 poTocHHTE3A.
YcTanaBmMBaTh B3aUMOCBSI3b MEXKIY
(OTOCUHTE30M U JABIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnennBath 3Ha4YCHHE (POTOCHHTE3A
JUISA JKA3HU Ha 3eMIie

6.3 | ABTOTpOGHBII TUTI Xemocunres. PazHoobpazue PackpbIBaTh conepxaHue TEPMUHOB U
0OMEHa BEIIECTB. OpraHU3MOB-XEMOCHUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpuduLupyrouue 6akTepuu, OOBICHUTH CYIITHOCTh XEMOCHUHTE3A,
xKele300aKTepuu, cepodakTepuu, pacKpbIBaTh €ro 3HaUeHue B onocgepe.
BOJIOPOJHBIE OAKTEpUU. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3a. XEMOCHUHTE3UPYIOLIUX OaKTepuii
JleMmoHCcTpanumn (auTpuduIMpyroIIe OaKTEepUH,
[Toptpetsl: C. H. Bunorpaackui, &Kese300aKkTepuu, CepodoaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabauue! u cxembl: «POTOCUHTERY, XapaKTeprU30BaTh UX
«XeMOCHHTE3 KUZHEJEATEIbHOCTb.
JlaGopaTopHasi pabora CocTaBisTh ypaBHEHUS PEAKIIUil
«CpaBHeHUE POIIeCCOB POTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE32a» CpaBHHBaTh XEMOCUHTE3
¢ GOoTOCUHTE30M
6.4 | DHepreTuyeckuii AHa3poOHbIe opraHu3Mbl. Buisl PackpsIBaTh conepxaHue TEPMUHOB U
OOMEH — opoxxenus. [IpoayKTsl OpoKEHUS M UX | TIOHSITHIA: 3TAIbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIbHBIH,

AHa3poOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OCCKHUCIOPOIHBIN (aHAIPOOHBIN),
KUCJIOPOAHBIN (a3pOOHBIN); TIIMKOJIH3,
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BO30yIUTENN OOJIC3HEH.

ABpOoOHbIE OPraHU3Mbl. DTaIlbl
HHEPreTUYECKOro oOMeHa.
IToaroroBurenbHbI 3Tan. [ TuKoNIN3 —
OECKHUCIIOPOIHOE PACIICIIIICHUE
TJIFOKO3BI.

buonorudeckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Poib
MUTOXOHAPHI B IIpolieccax
OMOJIOTMYECKOTO OKUCITIECHUS.
[{uknnyeckue peakiuu.
OxucnurenbHoe pochopuniipoBaHue.
DHepeuss MeMOpanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomonHot ATD-cunmaswoi.
[IpenmyiiectBa a3poOHOTO MyTH
oOMEeHa BEIEeCTB NEpe]l aHAIPOOHBIM.
O} hHeKTUBHOCTH IHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Murtuemnn.

Tabauibl ¥ cxembl: « IHEPreTHUECKUIMA
oOMeHn».

JlaGopaTopHasi pabora

«CpaBHEHHUE MPOLECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(mpixanue), nukia Kpeobca,
OKHUCIHATENbHOE (pocPopuIpoBaHUe,
MIPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnarb 0coOEHHOCTH
DHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuckIBaTh 3TAIbl SHEPTETUUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIN,
OECKHUCIOPOIHBIN, KUCITOPOAHBIN) U
CpPaBHUBATh UX MEXKITY COOOM.
XapaKTepru30BaTh PEaKIUy TJINKOIN3a,
OpOKEeHUSI, KJIETOUYHOTO JIbIXaHUSI.
YcranaBnMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBmsATh YpaBHCHUS OCHOBHBIX
ATANIOB PHEPTETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

(D PEKTUBHOCTD IITUKOJIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh CXOMHBIC BEIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHMBaTh SHEPIE€THUECKYIO
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3 PEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIJIOPOJTHOTO 3TAIOB KOHEUHBIC
MIPOIYKTHI U YCIOBHS TIPOTEKAHUS
peaxIuii JHePreTUIECKOro 0OMeHa
HHEPreTHUECKOTO 0OMEHA

Wrtoro yacos 1o reme 9
7 Tema «Hacusiencrsennasi uHpopManus u peajau3anus €€ B KIeTKe»
7.1 | Peakuum MaTpuaHOTO 2 Peakiiuyu MaTpu4HOTO CHHTE3A. PackpsiBaTh conepxanne TEPMUHOB U

CHHTC3a

[IpuHIMT KOMITJIEMEHTAPHOCTH

B PEAKIMSAX MATPUYHOTO CUHTE3A.
Peann3anusa HaciieICTBEHHOMN
uHdopmaruu. ['eHeTHyecKkuii KoJi, ero
cBoricTBa. Tpanckpunums —
MatpuuHblil cuate3 PHK. Tlpuniumnst
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUNAPAJUIEITbHOCTb,
acuMMeTpU4HOCTh. Co3pesanue
mampuunvix PHK 6 syxapuomuueckoul
knemxke. Hexooupyrowue PHK.
JlemoHcTpanuu

IToptpet: H. K. Koub11os.

Tabaunpl U cxeMbl: «brocuaTe3
Oenkay, «I eHeTHUYECKHUI KO

MOHSATUM: I'eH, TCHETUUYCCKUM KO/,
KOJIOH (TPUILIET), CTON-KOIOHBI,
MaTpUIla, MATPUYHBIA CHHTE3,
tpanckpunuus, PHK-nommepasa,
MMPOMOTOP, CIUIAMCHHT, UHTPOH, YK30H.
XapakTepu30BaTh PEAKIIMU MATPUYHOTO
CHMHTE3a, CBOMCTBA N'EHETMYECKOTO KO/Ia.
OnuceIBaTh 3TAlbl TPAHCKPUIIIIUN U
TPAHCIISIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIUN

B KJIETKE; CXEMaTUUYECKU U300pakaTh
MaTpPUYHBIE PEAKIIUA TPAHCKPUIIIIUU U
TPAHCIISILIAM.

Pemnrates Onosiornyeckue 3agayu Ha
OIPEJICJIEHHUE TTOCIIE0BATEILHOCTH
nykieoruoB JJHK u MPHK, npumensisa
3HAHUS O PEAKIUAX MATPUIHOTO
CHHTE3a, TCHETUUYECKOM KO/,
MPUHIIUIIE KOMIIJIEMEHTAPHOCTH

61




7.2 | Cunre3 Oenka Tpancisius U €€ Jransl. YdacTue PackpsiBaTh coziepkaHue TEPMUHOB U
tpancnoptHbix PHK B Guocunrese MOHSATHUM: TPAHCIISIUS, AaHTUKOJIOH,
Oenka. YcioBus OMocuHTE3a Oeka. TPHK, amunoamuin-TPHK-cunTeTasa
KonupoBanne amuHOKHUCIOT. Pob (xomaza), monupudbocoMa (MoaIucoma).
pubocoMm B OMocuHTE3e OerKa. XapakTepru30oBaTh CBOMCTBA
JleMoHCTpanumn T€HETUYECKOro KOJa.
Tabauiiel U cxembl: «bruocuHTe3 OnuchIBaTh 3TAIbl TPAHCISIUU U
oenkay, «I 'eHeTUYeCKU KOI» CXEMaTUYECKH U300pakaTh MaTPUUHbBIC
pEeaKuu TPAHCIISALHH.
Pemmate 6uonornyeckue 3aiauu
Ha omnpeesienne anTukoa0HoB TPHK,
MOCJIEIOBATEILHOCTH AMUHOKHUCIIOT
B MOJIeKyJie Oeka, TpUMEHsIs 3HAaHUS
0 peaKIUsSIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, TPUHIUIIE
KOMILIEMEHTAPHOCTHU
7.3 | MexaHu3Mbl Cogpemennvie npedcmagnieHus PackpriBath copepxaHue TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoenuu 2enog. Opranuzanus
reHOMa y MPOKapHOT U SYKapHOT.
Perynsinus akTHBHOCTH F'€HOB

y pokapuoT. ['unoresa onepona

(®. Kako0, XK. Mano).

MonexynsapHuvle mexanusmul I9KCnpeccuu
eenog y aykapuom. Ponb xpomamuna

8 peaynayuu pabomsi 2enos. Perynsauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Krnerounslit romeocTas.

IOHATHM: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOD,
pemnpeccop.

OnuceIBaTh CTPYKTYpy TCHOMA
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIHOETEHOTO U PEeTpeccuOeT-HOTO
OTIepOHa.

BbIAenaTh CTpyKTYPHYIO U
PETYJIATOPHBIC YaCTH TeHA DYKapHOT.
CpaBHHBATh MPOIECCHI IKCIIPECCUU
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JdeMoHCcTpaMu
Ta0nune! ¥ cxeMmbl: «buocuuTes
Oeinka», «I eHeTHYeCKHUi KO

TCHOB y MTPOKAPUOT U DYKAPHUOT.
XapakTepru30BaTh TUIIOTE3Y OMEpPOHa
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M IOICPIKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ounomnorus

Bupyce — HeKeTOUHBIE (POPMBI KU3HH
u oOnuratHble apa3utel. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB,
pETpPOBUPYCOB, OakTeprnoaros.
Kuznennwiii yuxn J{HK-cooeporcawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHsbie 3a001eBaHus YeI0OBEKA,
JKUBOTHBIX, pactennil. CITN /I,
COVID-19, counansHbic U
MEUITUHCKHE TIPOOIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUON02UYECKUX OAHHbIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobvl 0ocmasku
JleKapcms.

JeMmoHCcTpanumn

IToprper: J. U. iBaHOBCKUI.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHATHI: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
PETPOBHUPYCHI, OaKTepruodar, BUPYyC
uMMmyHoaeduimTa yenoneka (B1Y),
MPUPOJHO-0YAroBble HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
pPETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

W3naraTe runoTe3bl 3BOIOLUOHHOTO
IIPOUCXO0KJICHHSI BUPYCOB.
OnuceIBaTh MEXaHW3M B3aUMOICCTBUS
BHUpYCa U KJICTKU, MHPEKIIMOHHBIN
BUPYCHBIN ITpoLECC.
XapaKkTepu30BaThb MEXAHU3MBbI
BEPTUKAJILHON U TOPU30HTAJILHOU
nepeaadr BUPYCcoB; 3a00JI€BaAHUS
KUBOTHBIX U PACTECHUI, BbI3bIBAEMbIEC
BHUpYyCaMH.

Ha3ssiBaTh BUpyCHBIE 3a001€BaHuU,
BCTPEUAIOIINECS Y YETOBEKA: TPHUIII,
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Tabnuiel ¥ cxeMbl: «I eHeTHUeCKU
Ko1», «Bupycel», «bakrepuodarmy.
IIpakTuyeckas padbora
«Co3ganue MoJIeJIN BUPYCa»

KJICLIEBOM HIIE(PaINT, T€MaTHT,
COVID-19, CIT1.

Coburoath npaBuiia MoBeICHUS

B OKPY’KAIOIIEW NPUPOIHOU Cpeae, MEP
npOoPHUIaKTUKY pacpoCTpaHEHUs
BUPYCHBIX 3a00JI€BaHUI (B TOM UHCIIE
BUY-undexiun)

Htoro

4acoB 110 TEME 9

8

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN IUKII 1
KJIETKHU

KJ1eTOuHBII UKL, €ro Nepruoasl U
perymsiuusa. Matepdaza u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MPOTEKAIOIIUX B HHTEp(a3e.
ITonroToBka KJIETKH K JICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUIA) IEPHOIBI
uHTepdasbl.

JlemoHcTpanuu

Tabanibe! 1 cxeMbl: « KU3HEHHBIN [INKII
KJIEeTKN», «MHUTO3»

PackpwiBath conepkaHue TEPMUHOB U
MOHSITUH: KJIETOUHBIN UK, UHTEepda3a.
[lepeuncnsath nepuoIbl >)KU3HEHHOTO
LUKJIa KJIETKU U XapaKTEePU30BaTh
MPOTEKAIOIINE B HUX ITPOLIECCHI

8.2

MarpuuHbIil CUHTES 2
JIHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
perukanus. [ [puHIuUIe perkanum
JAHK: koMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
AHTUIIAPAIUIENBHOCTh. MeXaHu3M

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUM: peruTuKaus (peayTIuKaLus),
KOMILJIEMEHTaPHOCTb,
aHTUIAPAJIEIbHOCTD,
JIHK-nonumepasa, Tenomepa,
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pemukaruu JJHK. Xpomocomsl.
Crpoenue xpomocoM. TemomMepsl 1
TeroMmepasza. XpOMOCOMHBIN HAOOp
KJIETKU — KapUOTHIL. [UTIIONIHBIN U
raruIOUIHBIM HA0OPHI XPOMOCOM.
["'omonoruunsie XxpoMocoMel. [TooBbIE
XPOMOCOMBI.

JleMoHCcTpanumn

Ta0aunel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Permkanus JIHK».

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpornpenapatsl: «KMUTO3 B KJIETKaxX
KOPEIIIKA JTYKa».

JlabopaTopHasi pabora

«M3yyenne XxpoMOCOM Ha TOTOBBIX
MUKpOTIpenapaTax»

peIUIMKalMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHUIbI, IEHTPOMEPA,
KapUOTHI, TAIJIOUTHBIN U TATIIIONTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHNU3MOB.

[lepeuncnaTh MPUHITUIIBI PETUIUKAIITN
JIHK u maBath UM coaepxaTelbHyIo
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PETITUKAIIUT
JTHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTada3HON XPOMOCOMBI.

PaznnyaTte XpoMOCOMBI

Ha MHUKpOIIpenapaTax u
MuKpodoTorpapusax

8.3

JleneHue KIETKU —
MHTO3

Jlenenue kieTku — MuTo3. CTaguu
MUTO3a U POUCXOAIINE B HUX
npouecchl. Tunbsl MuTo3a. Kaprnokunes
U IUTOKUHE3. brojornueckoe
3HAUCHUE MUTO3A.

JdemoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHUE XPOMOCOM,
«Permmkanusa JIHK», «Muto3».

PackppiBath copepxkanne TEPMUHOB U
MOHSATUH: MUTO3, Ipodaza, meTadasa,
anadasa, Tenodasza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHUS,
MetadaszHas mIacTuHKa, 6opo3aa
JICIICHUS.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJMii MUTO3a M ONTMCHIBATH
MIPOUCXOAIINE Ha HUX MTPOIIECCHI.
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OobOopyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparbl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTYKa.

JlabopaTropHnasi paGora

«Habmroienne MuTO3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

CpaBHUBATh 0COOCHHOCTH IPOTECKAHUS
MHUTO3a B PACTUTEIbHBIX U )KUBOTHBIX
KJICTKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3A.

PaszanuaTth cTaguu MUTO3a

Ha MUKpOTIperapaTax u
MUKpodoTorpapuax

8.4 | Perymsmus 1 Perynsuust MUTOTUYECKOTO ITUKIIA PackppiBath copepxkanne TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJeTku. [IporpammupyemMas KJIeTO4UHasl | IOHATHI: allonTo3, Mpoudeparus,
KJIETOK ru0eib — anonTos. g depeHurnpoBKa.

Kiterounoe siapo, XpoMOCOMBI, XapakTepu30BaTh PETYISALHIO
GbyHKIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKHU.
Mexanusmol nporughepayuu, OOBSACHITH OMOJIOTMYECKUM CMBICIT
ougpepernyuposxu, cmaperus u eubenu | 3aporpaMMUPOBAHHON KIIETOYHON
knemoxk. «LJugppoeas knemkay — rubeny — arnornTo3a.
ououHpopmamuveckue mooenu VYcraHaBIMBaTh B3aMMOCBSI3b MEKY
@DYHKYUOHUPOBAHUSA KIIeMKU. TOMEOCTa30M KJIETOK U UX THOEIBIO
JemoHcTpanuu
Tabnuuel 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIETKIN», « CTPOCHUE XPOMOCOMY,
«Permmkanusa JITHK», «Muto3»
Htoro yacos mo teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonorunyeckoe paznoodpaszue PackpriBath copepikaHue TEPMUHOB U

OcjIoc

opranu3MoB. OJTHOKJIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE

TIOHSITHM: OpraHusMm, OpraH, OpraHcJiibl,
CUCTCMa OpraHoOB, aIrapar,
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OpTaHU3MBI.
Oco0eHHOCTH CTPOCHUS U
KUZHEAECATEIbHOCTU OJTHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJIOPOCIIHU, APYTUE
npoTUCTHI. KoJIOHMANIbHBIE OPTaHU3MBI.
B3anmocBsi3b yacTeit MHOTOKIIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBI
opranoB. OpraHusM Kak eJJMHOE 1IEJI0€.
I'omeocras.

JleMmoHcTpanuu

TaGauipl U cxeMbl: «OTHOKIETOYHbIC
BOJIOpOCIN», « MHOTOKJIETOUHBIE
BOJIOpOCINy, «bakrepun»,
«ITpocreimmey, «Opranbl IBETKOBBIX
pacreHunit», «CUCTEMBI OPraHOB
MMO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee CTpOeHNE HACEKOMBIX».
OobopynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOIIPENapaThl
OJIHOKJICTOUHBIX OPTaHU3MOB; )KUBBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHU pa3HbIX

OTJICJIOB; BJIaXKHBIC MPETapaThl
KUBOTHBIX

GbyHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.

[lepeuncnarb CTPyKTypHO-
(GyHKIMOHATBHBIE YAaCTH
OJTHOKJICTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTHU
CTPOCHHUS U KU3HEACATEITbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHUBaTh MEX 1y COOOM
OJIHOKJIETOYHBIE, KOJIOHUAJILHEIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBbIC
OpraHU3MbI
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9.2

Tkanu pacTeHui

Tkanu pacteHuil. TUIBI paCTUTEIBHBIX
TKaHeil: 00pa3oBaTelibHasl, TOKPOBHAs,
MPOBOASAIIAs, OCHOBHAS,
Mexannyeckas. OcoO0eHHOCTH
cTpoeHust, GyHKIIUNA U PACIIOTIOKEHUS
TKaHEW B OpraHax pacTeHUM.
JlemoHcTpanuu

TabyuIbl ¥ CXEMBI:

«Txanu pactenuit», «OpraHbl
[IBETKOBBIX pacTeHu», «KopHEBbIE
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
OobopyaoBaHme: KUBBIC YK3EMILISIPbHI
KOMHATHBIX PACTEHU; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEU.
JlabopaTopHasi padora

«/3yueHue TKaHel pacTeHUI»

PackpriBath conepkaHue TEPMUHOB U
MOHSTUN: TKaHb, YIUACPMHUC, TTPOOKa,
KOpKa, 1y0, TpeBecrHa, IPEBECUHHBIC
BOJIOKHA, JTyOsSIHbI€ BOJIOKHA, COCY/bI,
KaMCHHCTHIC KJICTKH.

XapakTepu3oBaTh TUIIBI PACTUTEIBHBIX
TKaHel: oOpa3oBaTesibHas, TOKPOBHAS,
MPOBOASAIIAs, OCHOBHAs, MEXaHUYECKAs,;
MIePEYUCIIATh OCOOCHHOCTH MX CTPOCHHS
Y BBITIOJTHsIEMBIC (PYHKIIUH

9.3

TkaHM )KUBOTHBIX U
qeJI0BEKa

TkaHu )KUBOTHRIX U UeTOBEKA. | UITEI
JKUBOTHBIX TKAHEH: dIIUTEINAIbHAS,

COCAMHMUTCIIbHAA, MbIIIICYHAA, HCPBHA.

OcobenHoctu cTpoeHust, GyHKUIUN U
PACIIOJIOKEHUS TKAHEU B OpraHax
KUBOTHBIX U Y€JIOBEKA.
JdemoHcTpanuu

Tabmuibl u cxeMmbl: « Tkanu
’KMBOTHBIX», «CKeJIeT 4eIoBeKay,
«[TumieBapuTenbHas cuCTEMAy,

PackpsiBaTh conepxanne TEPMUHOB U
TOHSITUM: SIUTEIINH, CEKPET,
MBIIIEYHbIE BOJIOKHA, HEUPOH,
HEeUporus.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJI0BeKa: dIUTeIMaIbHas,
COEIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MIEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHMS
U BBITIOJTHSIEMbIE (DYHKIIUH
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«KpoBeHoCHas cucremay,
«/lpixarenspHas cucremay, «HepBHas
cucremay, «Koxa», «MpbllieuHas
CHUCTEMAY.

ObOopyaoBaHme: CBETOBOM MUKPOCKOI,
MHUKpPOTpenapaTsl TKaHEH.
JlabopaTopHasi pabora

«/3yueHune TkaHen JKUBOTHBIX»

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTECHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
’KUBOTHBIX U YesioBeKa. DyHKIIMU
OPTaHOB U CUCTEM OPTaHOB.
JleMmoHCcTpanumn

Tabauuel u cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbie
cucteMmbl», «CTpoeHuUe cTeOIs»,
«CTpoeHue JTMCTOBOM MJIACTUHKI,
«CxkeneT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucremay,
«JlpIxaTenbHas CUCTEMaY,
«BpiaenurensHas cucreMa», «HepBHas
CHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
ObopyaoBaHme: KUBbIE SK3EMILISIPbI
KOMHATHBIX PacTEeHUI; repoapuu
pPacTEeHU Pa3HbIX OTIEJIOB; CKEJIEThI

PackpriBaTh copepkaHle TEPMUHOB U
MOHATUM: OpraH, KOPEHb, MOOeT,
I[BETOK, IJIOJI, CEMS, TIOJIOBBIE JKEJIE3BI,
MI0JIOBBIE TPOTOKH, KOITYJIATUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEreTaTUBHbBIE U
reHepaTHUBHBIC OPTaHbl PaCTEHUH,
COMAaTHUYECKHUE U PETYISATOPHBIE OPTaHBI
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
WX CTPOEHUS U BHITIOJIHSEMbIC (DYHKITHH.
YcTaHaBiIMBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPTraHOB U UX (PYHKUHAMHU.
Paznuuare BUIBI TKAHEN, OpraHbl U
CUCTEMbI OPTaHOB, B TOM YHCJIE
YeoBeKa, Ha MUKpOTpernaparax,
BIIQXKHBIX TIperiapaTax, repoapusx u
MukpodoTorpadusix, TadIuax,
MOJECIIAX U MYJISKAX
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MO3BOHOYHBIX; KOJUIEKIIUN
0€Cr03BOHOYHBIX KUBOTHBIX; BIIQKHBIE
npernapaThl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTropHasi paGora

«W3yueHne opraHoB IIBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHuid. CKeNneThl OJJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbli1 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEN.
JleMmoHCcTpanumn

Tabnuiel u cxembl: «CTpoeHHE
cTeds», «CTpoeHue TUCTOBOU
IJTACTUHKNY, « CKEJIET YeJI0BEKay.
OobopynoBanme: CKeIeThI
MMO3BOHOYHBIX; BIQXKHBIC TTPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTTIOKOKUX

PackpbIBaTh cofepkaHue TEPMUHOB U
HOHSITUNA: OMIOPHBIE CUCTEMBI, 000JI0UKU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJeT (XUTUHOBBINA OKPOB),
TMAPOCTATUYECKUI CKENET, BHYTPEHHUM
CKEJIeT, KOCTH (JUIMHHbIE, KOPOTKHE,
TIJIOCKKUE), COETMHEHUS KOCTEH,
HEMOABUXHbIE (IIIBBI),
MOJIYIIO/IBM)KHbBIE, TTOIBUYKHbBIE
(cycTaBsl), OTJEIBI CKEIeTa
MTO3BOHOYHBIX )KMBOTHBIX: U€peIl,
0CEBOM CKeJeT (M03BOHOYHUK, TPYIHAs
KJIETKa, XOp/1a), M0sica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHHI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COCMHEHNS KOCTEN.

VYcTaHaBnMBaTh B3aMMOCBSI3U MEXKIY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
GyHKUMSIMU B OpTaHU3ME.
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CpaBHUBATh CTPOECHUE OMTOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opranu3MoB. [[BrxeHue PackpeiBath conep:kaHue TEPMUHOB U
OpraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: NOHSATUN: IBUKEHUE, BUTATEIIbHbBIC
aMEOOHTHOE, KT'YTUKOBOE, PECHUYHOE. | OpraHeUIbl, IBUKEHUE ITPOCTEUILINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEbomHOE, KTYTUKOBOE,
PACTEHHMIL: TPOIIU3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBHKEHHE MHOTOKIIETOYHBIX (Tponu3MBbl, HACTUH ), MBILICYHbBIE
JKABOTHBIX U YEJIOBEKA: MbIILICYHAS CUCTEMBI (COKPATUTEIIbHBIE BOJIOKOHIIA,
cucrema. Peguekc. CkeneTHble MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIOK, CKEJIeTHAS
U ux pabora. MYCKYJIaTypa), CKeJIETHAsI MBIIIIA
JleMoHCTpanumn (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHILIa),
Tabaunp! 1 cxembl: «OTHOKIETOUYHbIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BOoJIopocany, «lIpocrenmmey, MBI (IBUTATEIbHAS, COMAaTHIECKas ),
«Crtpoenue MpImp», «MplmeyHas MBIIIIEYHOE YTOMJICHUE.
CUCTEMAY XapaxkTepu3oBaTh BUJIbI JBUKECHUS
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPTaHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIIBI U UX
pabory.
YcraHaBaMBaTh B3AMMOCBS3b MEKY
CTPOCHUEM ONOPHBIX CUCTEM U
JIBUKEHUSIMA OPTaHU3MOB
9.7 | [luranue opraHu3MoB IIutanue oprann3mos. [lornomenue PackpsiBaTh coziepkaHue TEPMUHOB U

BO/JIbI, YTJICKHUCJIOI'O Ira3da u
MHWHCPAJIBbHBIX BCOICCTB PACTCHUAMMU.
[IuTanue )KUBOTHBIX.

MOHSTHH: IMMTAaHUC, ITHIICBAPCHUC,
MUIICBAPHUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTD, ITMIICBAPUTCIIbHAsA TPY6K3.,
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BHYTpUNOIOCTHOE U BHYTPUKIIETOUHOE
nuieBapenue. [lutanne mo3BOHOYHBIX
JKUBOTHBIX. OT/IEIIbI
MUILEBAPUTENBHOTO TPAKTA.
[In1eBapuTENBHBIE KEIE3bI.
[InmeBapuTenbHas CuCTEMa YEI0BEKA.
JlemoHcTpanuu

TabauIIbl U CXEMBI:
«KHI11€YHOIOJIOCTHBIEY,
«IIumeBapurenbHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

O0opyaoBaHme: )KUBbIE SIK3EMIUISPHI
KOMHATHBIX PacTEeHUI; 000py0BaHUE
JUISl AEMOHCTpAIMU TOYBEHHOTO U
BO3/IYIIIHOTO MUTaHUsI PACTCHUM,
pacuierieHus Kpaxmasa u 0eJTKOB

noj AercTBueM (pepMeHTOB

MUIIEBAPUTEIIHHBIN TPAKT,
MUIIEBAPUTEIIbHBIC JKEIIC3BI,
MUIIEBAPUTEIIBHBIC COKH.
XapakTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKICTOIHOE
MUIIEBapEHUE.

Pa3nuuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIAX, MYJISDKAX) OTIEIBI
MTUTIEBAPUTEIHPHOTO TPAKTa U
MUIIEBAPUTEIBHYIO CHCTEMY YEIIOBEKa.
YcraHaBIMBaTh B3aMMOCBS3U MEKTY
CTPOSHHEM OPTaHOB MUIIICBAPCHUS

9.8

JIpIxanue opraHu3mMoB

Jprxanue oprann3MoB. /[pixanue
pacteHui. /[pIxaHne JKMBOTHBIX.
Juddy3us ra3oB uepe3 MOBEPXHOCTh
kieTku. KokHoe apixaHue.
JlpixaTenpHasi TOBEpXHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. JlpIxaHue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHNE CTPOCHHUS
JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHas cucTema 4esioBeKa.

PackpbiBaTh cojiep:kaHuE TEPMUHOB U
MOHATUH: AbIxaHue, MU y3us, KOKHOE
JbIXaHUE, OPTaHbl JbIXaHUs,
JbIXaTEIbHbIC JBUKEHUS, bIXaTEIbHBIN
IIEHTP, JETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLIMOHHOE
YCII0KHEHHUE CTPOCHUS JETKUX
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MexaHu3M BEHTUJIALIMY JETKUX Y MITHUIL
Y MJICKONIUTAIOMMX. Perymsuus
IbIxaHus. JIpIxaTenbHble 00BEMEL.
JleMoHCcTpaMu

Tabaunbl U cxeMbl: «J[prxaTenpHas
CHUCTEMay.

OGopynoBanme: 000pyI0BaHKE
JUTSL IEMOHCTPALIMHU OIBITOB

110 U3MEPEHUIO JKU3HEHHON EMKOCTH
JIETKUX, MEXaHNU3Ma JIbIXaTCIbHBIX
JBIDKECHUH

MIO3BOHOYHBIX KUBOTHBIX.
Pasznuyars Ha n300paXkeHusX (cXxeMax,
TabJIMIaX, MyJIsKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JETKUX Y OTUL U MIIEKOMUTAIOIIHX.
VYcTaHaBIMBaTh B3aUMOCBS3U MEXKIY
CTPOEHUEM OPraHOB JBIXaHUSA U UX
(GyHKUMSIMU B OpraHUu3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema 1 €€ opraHsi.
KpoBeHocHasi cuctema mo3BOHOYHBIX
JKUBOTHBIX U yenoBeka. Cepaile,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
KpOBOOOpaIIeHHs. DBOIIOIMOHHbIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBI I03BOHOYHBIX )KUBOTHBIX.
Pabota cepata u e€ perynsiusi.
JdemoHcTpanuu

Tabauub! 1 cxeMbl: «OpraHsl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM MIIACTUHKI,

PackpbiBath coepxanue TEPMUHOB U
MTOHSATHI: TPAHCTIIOPT BEILIECTB,
TPAHCIIOPT y PACTEHUM, KPOBEHOCHAS
CHUCTEMa YKMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JICMEHTHI,
KpOBOOOpaIIeHHe, KpyTru
KpOBOOOpAIeHUSs, CEPICUHBIN ITUKII,
muMdooOparnieHue, 1umda,
TuM(paTUIECKHUE COCY/IbI,
muMdaTUIeCcKue y3Jbl, BHYTPEHHSS
cpena opraHusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui U OECI03BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
KUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTCMA»,
((KpOBeHOCHBIe CHCTCMBI IIO3BOHOYHBIX
ZKHNBOTHBIX»

Paznuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUM(}ATUYECKYIO CUCTEMY YEJIOBEKA.
VY cTanaBiaMBaTh B3aMMOCBSI3H

MEX1Yy CTPOCHHUEM OpPraHOB

KpOBOOOpAIIeHHS U UX PYHKIIUSIMU
B OpraHU3ME

9.10

Brigenenue y
OpraHu3MOB

Brinenenne y opranusmoB. Beiaenenue
y pacTeHuil. Beljenenue y >)KUBOTHBIX.
CoxkpatutenbHble Bakyoau. OpraHbl
BbIACIICHNs. PUIIbTpanys, CEKpenys 1
oOpaTHOE BcachlBaHUE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHUs. CBs3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U
BBIJICJIUTEIBLHON CCTEMaMH.
Boinenenue y n03BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHuE MOYH Yy YETIOBEKA.
JdemoHcTpanuu

TaOnuiel U cxeMbl: «BoeiaenurenpHas
CUCTEMAa

PackpbiBath coepxanue TEPMUHOB U
TIOHSTHUH: BBIICIICHNE, TYTTaIlUs,
JIUCTOMA/l, COKpaTUTEIIbHbIE BaKyOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE34ATHIC
KJIETKH, BBIJICIUTENbHBIE TPYOOUKH,
MaJILITUTHEBBI COCYIbI, TIOYKH,
MOYETOYHUK, MOYECBOU ITy3bIPh,
He(dpoH, Moya.

XapakTepru30BaTh MPOIECC BHIICICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznmunuate Ha n300pakeHUsX (CXeMax,
TabnuIax, MyJsKax) BbIICIUTEIbLHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M
GbyHKIMOHUPOBaHUS HEPPOHA; TIPOIECC
00pa3oBaHUsI MOYH.

YcraHaBiavMBaTh B3aUMOCBSI3U

MEXy CTPOCHHEM OPTaHOB
BBIJICJICHHSI ¥ UX (DYHKITASMH

B OpraHu3Me
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9.11

3amura y OpraHu3mMoB

3ammTa y OpraHu3MoB. 3alura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKTepuil U IIUCTHI MPOCTEUIIINX.
3amnmTa y MHOTOKJIETOUHBIX PaCTCHUM.
Kyrtukyna. CpeacTBa macCUBHOU U
XUMHYECKOU 3amnThl. OUTOHIINUIEI.
3ammTa y MHOTOKJIETOUYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOJIHBIC. 3aIlIUTa OPTaHU3Ma

ot 6one3neit. IMmyHHas cuctema
yenoBeka. KieTouHbli 1 ryMOpalibHbIN
MMMYHUTET. BpOXKIEHHBIN U
MPUOOPETEHHBIN crienuuUecKuit
UMMYHHUTET. Teopus KIOHAIBHO-
cesniektuBHOTrO MMMyHHTeTa (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETHI OPTaHU3MOB.
Ponp BpoXIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JlemoHcTpanuu

Tabuwniel U cxembl: «Koxkay,
«Ummynnrtery, «CTpoeHue cTedmsny,
«CTpoeHue JTUCTOBOM MIACTUHKI

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTUI: KaIlCyJa, YHA0CIIOpa, IUCTA,
KYTHKYJIa, CPEICTBA NACCUBHOU
3aIUThl, CPEACTBA XUMUUYECKON
3aIUTHI, KOKHBIE TTIOKPOBBI,
UMMYHUTET, MIMMYHHAasi CUCTEMA,
aHTUI'EH, aHTUTEJIO.

XapakTepru30BaTh BUbI 3aLUTHI

Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
MOKPOBOB U UX MTPOU3BOIHBIX.
Paznnuate Ha n300pakeHus X (cxemax,
TabnuIax, MyJIsKax) OpraHbl
MMMYHHOM CHCTEMBI YEJIOBEKA.
YcTaHaBiIMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB 3ALUTHI U UX
(GyHKUMSIMU B OpraHu3Me

9.12

Paznpaxxumocts
Y PETYJISIIUS
Yy OpraHu3MOB

PaznpaxumocTs U perysiuus

y Opranu3moB. Pa3apaxnumMoctb

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxxumocTs u perynsiuus

PackpeiBath conepkaHue TEPMUHOB U
MOHATHI: Pa3Ipa)KUMOCTb, PETYIISLINS,
TaKCHUCHI, POCTOBbBIE BEIIIECTBA
(ayKkcuHBI), HEpBHAsl CUCTEMA,
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y pactenuil. PocToBbIE BElIECTBA U UX
3HAYCHHUE.

Hepsnas cucrema u pedaekropHas
peryisnus y »kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJTIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/I€EIIbI
rOJIOBHOTO MO3T'a MO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pedriekTopHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIIeKChI.

['ymopanbHas peryisinus u
SHAOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKene3bl S3HIOKpUHHOM
CHUCTEMBI U X TOPMOHBI. JlericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cHUCTeM. [ nnoramamo-
runodu3apHasi CuCTeMa.
JemoHcTpanuu

IToprper: U. I1. I1aBinos.

Tabauue! u cxeMbl: «CTpoeHue
ruApb», «CTpoeHue iaHapum»,
«BHyTpeHHEE CTpOEHUE 10K IEBOTO
yepBs», «HepBHas cuctema peioy,
«HepBHas cucrema JIrymkmn»,
«HepBHas cucrema
IpecMbIKarouxcs», «HepBHas

peduekTopHast peryisius, peduiekc,
pedaexkTopHas ayra, nepeaHui MO3T,
IIPOMEXKYTOUYHBIA MO3T, CPETHUM MO3T,
MO3K€4OK, IIPOJIOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IYMOpPaJIbHASI PETyJIsLNsL, TOPMOHBI,
SHJOKPHHHAS CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CuCTeEMa.
XapaxkTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB H
pedIIeKTOpHYIO perysInui0

y dKUBOTHBIX.

Paznuuate Ha n300pakeHusIX (cxemax,
TabJIMLaX, MyJIsSKaxX) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/AEJIbI TOJIOBHOTO MO3Tra
IT0O3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJISALIMIO
Y dKUBOTHBIX.

Paznnuatek Ha n300pakeHUsX (cxemax,
TabnuIax, MyJIsKax ) 3HIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HazsbiBaTh eie3bl S9HAOKpUHHON
CUCTEMBI YEJIOBEKa U BbIpabaThIBAEMbIE
UMHU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcTaHaBIMBaTh B3aNMOCBSI3U MEXIY
CTPOEHUEM OPraHOB HEPBHOU U

76




cuctema ntuiy, «HepBHas cucrema
MJIeKonuTarmuxy, «HepBHas cucrema
YEJI0BEKA», « JHTOKPUHHAS CUCTEMAY,
«Pedmexcy.

ObOopyaoBanme: MOJIEIN TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

SHJIOKPUHHON CUCTEM U UX (PYHKIHUAMU
B OpraHU3Me.

XapaKkTepHu30BaTh 3BOIIOLUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Hroro yacos 1o teme 17
10. | Tema «PASMHOKEHHUE U PASBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUA | DOopMBbI Pa3MHOKEHHS OPTAHU3MOB: PackpsiBaTh coziepkaHue TEPMUHOB U
OpraHu3MOB Oecrosnoe (BKJIIOYasi BEr€TaTUBHOE) U TIOHSITUI: Pa3MHOXKEHUE, IPOCTOE

moJsioBoe. Buaer 0ecrionoro
Pa3MHOXXEHUS: TIOYKOBaHUE,
criopyJsinus, pparMeHTanms,
KJIOHUPOBAHMUE.

JemoHcTpanuu

Tabanib! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXXeHue», « Tumsl 6ecrnoaoro
pPa3MHOKEHU», «PazMHOXeHUE
XJIAMHAIOMOHAJIBI», «Pa3MHOKEHUE
IBIJICHBDY, «Pa3MHOXKEHUE THIPHD)

JIeJIeHHE, TIOYKOBAHUE, CIIOPYJIALIMS,
BEre€TaTUBHOE PA3MHOKECHHE,
(bparmeHTalys, KIOHUPOBAaHUE, FAMETHI,
criepMaTo30u/l (CiepMHil), SUIIEKIIeTKA,
3UroTa, KOHbIOTalHsl.

[lepeunciaTb 0COOEHHOCTH OECTIONOro
Y TI0JIOBOT'O PA3MHOKEHUS OPraHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0€ecI10JI0ro pa3sMHOXKEHHUSI OPraHU3MOB;
OMoorMuecKoe 3HaueHne OecrnoIoro
Pa3MHOXKEHUSI.

Paznuyate cniopy kak
CHEeUaIN3UPOBAHHYIO KIIETKY,
MpeHa3HAYeHHYIO J1J1s1 OECTI0JI0Tr0o
Pa3MHOKEHUS, U CIIOPbI OAKTepUid.
OOBACHATH NPENMYILECTBA MI0JIOBOIO
Pa3MHOXEHUS HaJl OECITOIBIM.
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PaCKpI)IBaTB POJIb KIIOHUPOBAHUSA
B CCIICKIIUHU U CCIIBCKOM XO3SHCTBE

10.2

[losoBoe
Pa3MHOXEHHE.
Metio3s

[TonoBoe pasmuoxenue. [looBeie
KJIETKH, WM raMeThl. Metio3. Ctagun
Mmeno3a. [loBenenue xpomocom

B Mero3e. Kpoccunroaep.
buonorndyeckuii cMbIC Meo03a U
TMOJIOBOTO Iporiecca. Menos u ero
MECTO B JKU3HCHHOM ITUKJIC
OpTaHU3MOB.

JleMoHCTpanumn

Tabmuirel U cxeMbl: «Metio3y,
«XPpOMOCOMBI»

PackpbiBaTh copepxaHre TEPMUHOB U
IIOHSATHN: Mel03, OMBaJICHTEI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBHUCHUMOE PaCIpE/ICICHUE;
KPOCCUHTOBEP.

PazanyaTh Ha n300paxkeHUsIX (cxemax,
Ta0auIax) 1 MUKpOTIpenapaTax 3pelibie
MIOJIOBBIC KJIECTKH MJICKOIUTAIOIINX U
OpraHbl pa3MHOKEHHUS BBICIIAX
pacTeHUN.

PackpeiBaTh CyniHOCTh M€103a,
XapaKTEPU30BaTh €0 OT/ICJIbHBIE
CTaJINH.

OnpenensaTe MECTO Mei03a

B 'KU3HEHHBIX IUKJIAX PA3JIMUHBIX
OpTaHU3MOB.

OOBSACHITH OMOJIOTUYECKUA CMBICIT
KPOCCHUHTOBEpa, OMTUCHIBATH €T0
MEXaHHU3M.

CpaBHHMBATh MEHO3 C MUTO30M;
pasnyaTh OTAEIbHBIC UX CTAUN

Ha MUKpOIIperapaTax u H300paKeHHUIX
(cxemax, Tabnuiax).

PackpbIBaTh 3BOJIFOIIMOHHOE 3HAUYCHUE
MOJIOBOT'O PA3MHOKEHUSI OPraHU3MOB
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10.3

I"'ameTtorenes.
Oo6pazoBanue u
pa3BUTHUE MTOJIOBBIX
KJIE€TOK

[Ipen3zapoapliieBoe pa3BUTHE.
['amerorenes y :kuBOTHBIX. [Ios0BBIE
xene3bl. O0pa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHUE MOJIOBBIX KJIETOK.
On1010TBOpEHKE U YMOPUOHATILHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JleMmoHcTpanuu

Tabmuirel U cxeMbl: «['ameToreHesy,
«CtpoeHue SULEKIETKN U
CIIEPMATO30U/1a.

Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOTIpEnapaThl SUIEKIECTOK U
CIEPMATO30M/I0B.

JlaGopaTopHuas padora «3yueHue
CTPOCHHUSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenapaTax»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUN: TAMETOT€HES, CIIEPMATOTEHE3,
OOT€HE3, CECMEHHMKH, SMYHUKH,
CIIEpPMAaTOrOHHUH, CIIEPMATOIUTHI,
CIIEpPMATH/IbI, CIEPMATO30U/IBI,
OOTOHUU, OOLIMTHI, MTOJISIPHBIE TEJIBLIA,
SULEKIIETKA, aKpOCOMA.

[lepeuncnaTh CTaguy raMeETOTreHe3a

Y )KUBOTHBIX.

OnuceIBaTh NpoOLIECC FaMETOreHE3a U
€ro IepUObl, CTPOCHUE IIOJIOBBIX
KJIETOK.

Paznuuate ocoOeHHOCTH
CIIEpMaToreHe3a U OOreHesa.
OnuceIBaTh NPOLECCH OCEMEHEHUS U
OIUIOJOTBOPEHUS, PA3HBIE BAPUAHTHI
[IapTEHOreHe3a

10.4

NuauBuayansHOE
pa3BUTHE
OPTaHU3MOB —
OHTOTI'CHE3

WuauBuayanbHOE pa3BUTHE
OpraHu3MoB (OHTOTEHE3).
OMOpPHOJIOTHS — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — oona

U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyusa mopghozenos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILIKH).

PackppIBath cojepkanue TEPMUHOB U
MOHSITUH: OTUIOAOTBOPEHUE, 3UTOTA,
0y1acToMep, aKpOCOMHas peakIus,
MPOHYKJIEYC, MapTCHOTCHE3,
aMOpHOTeHe3, ApodiieHne, Onactyna,
MOpYJIa, racTpyia, Heupyna,
OpraHoreHes, 3KTo/iepMa, Me30/iepma,
SHTOJIEpPMA, 1IeJIOM, HEpBHAsI TPYOKa,
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Hpobnenue. Tumbl gpobeHus.
Jlemepmunupoeannoe u
HeOepMUHUPOBaAHHOe OpobieHuUe.
bracmyna, muner 6nacmyn.
Ocob6eHHoCTH APOOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiius). 3aKiaaka
OpraHoOB M TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOILETOCS 3aPO/IbIIIIa
(aMOpHOHaNIbHAS UHAYKIUS ). 3aKiIaiKa
1JIaHa CTPOEHUS KUBOTHOTO KaK
pE3yNbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN reHOB. BimsgHue
Ha YMOPUOHATBLHOE PAa3BUTHE
pPa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpelbl.

JleMmoHCcTpanumn

[Toptper: X. [lInemaH.

Tabauiiel u cxembl: «OCHOBHBIE CTATUU
OHTOTCHE3a».

OobopynoBanne: mojienb «Luki
Pa3BUTHS JIATYIIIKH

X0opJa, KulleyHas TpyOka.
Omnpenensitb SMOPUOHANIBHBIN TEPHO]
pa3BUTHUS OpPTaHU3Ma U OMUCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTHU
apobneHust — oopazoBaHue
OJTHOCIIOMHOTO 3apOo/bIIia — OJ1acTyIIbI;
3aBHCHUMOCTH X0/1a APOOJICHUS

OT KOJIMYECTBA JKEJITKA B THLEKIIETKE;
racTpyJsiUIO U OPraHOTEeHE3.
OOBsIcHATH ATanbl JUpPEepeHIUPOBKH
TKaHEeW, 00pa30BaHUs OPIaHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYISALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIO ¥ SMOPUOHAIBHYIO
MHAYKIIHIO; TEHETUYECKUN KOHTPOJIIb
pa3BUTHS.

OO60CHOBBIBATh BPEIHOE BO3ICHCTBHE
Ta0auHOTO JIbIMa U aJIKOTOJIS Ha X0/
AMOPHUOHATBLHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHusma uyesjaoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[IpsiMmoe 1 HETIpsIMOE pa3BUTHE.
Pa3zButne ¢ meramophozom

PackpbIBaTh coliep:kaHie TSPMUHOB U
MOHSATUI: OHTOTCHE3,
MOCTAMOPHUOHAIIBHOE Pa3BUTHE,
MeTamop(}o3, TMYNHKA, POCT, CTAapPEHUE,
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y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
JKMBOTHBIX. bronornyeckoe 3HaueHue
MPSAMOTO U HENMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B rpupoe. Tumsl
pocTa )KUBOTHBIX. PAaKTOPHI pETYIISIUN
pOCTa )KUBOTHBIX U YesioBeka. Ctaauu
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA Y
JKUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTreHe3a yenoBeka. CtapeHue u
CMEPTh KaKk OMOJIOTrHUECKHUE TPOLECCHI.
JleMmoHcTpanuu

Tabnuib! u cxemsbl: «lIpsimoe u
HenpsMoe pa3BuTue», «Paszpurue
MalCKOro xyka», «PazButue capanum»,
«Pa3BUTHE JATYLIKI.

IIpakTnueckasi pabora

«BBIsIBICHHE TPU3HAKOB CXOCTBA
3apOJBIIIEN TO3BOHOYHBIX )KUBOTHBIX)

CMEPTb.

XapakTepu30BaTh MOCTIMOPUOHATLHBIN
NEpPUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapaxkTepuszoBaTh IPsIMOE Pa3BUTHUE U
€ro MepUOBI.

N3narate conepxanue Teopui
CTapEHUs OPraHU3MOB.

OOBICHATH OMOJIOTUUECKHUI CMBICTT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHUE PACTECHUN

Pa3zMmHOXeHHe U pa3BUTHE PACTCHUM.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM IIUKJIE PACTCHUM.
OO6pazoBaHue Crop B MpoIiecce Meno3a.
['ameTorenes y pacTeHui.
OIU10I0TBOPEHUE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J|BOMTHOE
OTUJIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATUH: TameToduT, criopodur,
aHTEPUIUU, APXETOHHUH, 3aPOCTOK,
METaCIOpa, 3apOAbIIIEBbIN MEIIOK,
CUHEPTU/bI, AaHTUIIObI, MUKPOCIIOPA,
MbUIBIEBOE 3€PHO, JIBOMHOE
OIUIOZI0TBOPEHUE, POCT, MEPUCTEMA,
KaMOuH, MepHobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMEHH.
MexaHu3MBbl peryisiiii OHTOT€HE3A
Yy pacTeHUM U KUBOTHBIX.
JleMoHCTpanumn

[optpert: C. I'. HapammuH.
Tabauupl 1 cxeMbl: «JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuin», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», «  KU3HEeHHBIN LUK
MOPCKOU KanmycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN UK
ManopOTHUKAY, <« KU3HEHHBIN UK
COCHBI».

JlaGopaTopHasi pabora

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIMX PACTEHUI»

XapakTepuzoBaTb 0COOCHHOCTH
0ecroJoro U MoJIOBOTO pa3MHOKEHHUS
I[BETKOBBIX PACTEHUHU.

Bbraenste 0coOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y BETKOBBIX PACTCHUM.
OnuceIBaTh MpoLecc JBOMHOTO
OILIOZOTBOPEHMS Y IBETKOBBIX
pacTeHHil U OOBACHSTH €ro
MPEUMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Hroro 4yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus cranoBnenus | 1 Hcropus cTaHOBIIEHUS U Pa3BUTHSA PackpsiBaTh conepxaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KAaK HayKH

TeHETHKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Posnb oTe4eCcTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PaGOTHI

H.K. Konsuosa, H.1. BaBuiosna,

A.H. benozepckoro, I'.Jl. Kapneuenko,

MOHSATUM: TeHETUKA, I'eH.
JleMOHCTpUpPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu3oBaTh OCHOBHBIE ATAIbI
Pa3BUTHS TEHETUKHU KaK HAYKH
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FO.A. ®unmnmuenko, H.B. Tumodeenra-
Pecosckoro.

JleMmoHCcTpanumn

[Toptpersl: I'. Menaens,

I'. e ®pu3s, T. Mopras,

H. K. Konsnos, H. 1. BaBuiios,

A. H. benosepckui,

I'. 1. Kapnieuenko,

1O. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIBI T€HETUKH

OCHOBHBIEC T€HETUYECKUE TTIOHITHS U
CUMBOJIBI. [ 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJuiebHbIC TE€HbI, aJIbTEPHATUBHBIC
MPU3HAKU, TOMUHAHTHBIA U
pelLeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEePO3UT0Ta, YNCTAS JIMHUS, THOPUIBI,
reHoTuMn, ¢peHoTur. OCHOBHBIE METOIbI
TCHETHUKH: THOPUI0JIOTUYSCKUH,
IIUTOJIOTUYECKU, MOJICKYJISIPHO-
TCHETUYECKUU.

JdemoHcTpanuu

Tabaunpl: «MeToapl TCHETHKNY,
«CXxeMbl CKpEeLIBaHUS.
JlaGopaTopHasi pabora

«JIpo3odrira kak 00BEKT TEHETHICCKHIX
HUCCIIEI0OBaHUI

PackpriBaTh conepkaHue TEpMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEJIOBAaHUE, U3MEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, AJJIETIbHBIE TeHbI (AJLIETN),
aJIbTEPHATUBHBIC PU3HAKHU,
TOMO3UTOTa, T€TEPO3UTOTA,
JTOMHUHAHTHBIA NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTast JIMHUS, THOPHUIBI.
[Tosb30BaTHCSI TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKON

JUJTS 3aIUCH CXEM CKPEIINBAHUS

NToro yacos 1o reme
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12

Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTHY

12.1 | 3akoHOMEpPHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpriBath copep:kaHue TEPMUHOB U
HacCJICJOBAHUS ITepBrIit 3akoH MeHens — 3aKOH MOHSTHI: MOHOTHOPUTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPHUIOB IEPBOTO CKPEIIMBAHUE, YUCTOTA TAMET,
MounorubpuaHoe nokoJjeHusd. [IpaBuiio TOMUHUPOBAaHUS. | JOMHUHUPOBAHUE, PACIICTIICHUE
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H MPU3HAKOB.

pacuIeIUICHUs IPU3HAKOB. OnuceiBaTth OnbITEI . Mennensa
[{utonornyeckne OCHOBBI 10 U3YYECHUIO HACJIEI0BAHUs OJTHOU
MOHOTHOPHUTHOTO CKPEIIUBAHUS. Iapbl PU3HAKOB Y TOPOXA IMOCEBHOTO.
['MnoTe3a YuCTOTHI raMeT. [IpuBOIUTH POPMYITUPOBKH MEPBOTO U
JlemoHcTpanuu BTOpOro 3akoHOB ['. Menpens (3akoHa
IToptper: I'. Mennens. eauHo00pa3usi TMOPUJIOB MEPBOTO
Tabuuiiel U cxeMbl: «llepBbii U BTOPON | TTOKOJICHUS, 3aKOH PaCIISIIIICHUS
3aKOHbI MeHaemns. MIPU3HAKOB) U OOBSICHITH UX
Oob6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUIsL JEMOHCTPAIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUHOTO
eauHo00pa3usi THOPUJIOB TIEPBOTO CKpEILUBAHUA U PEIIaTh TEHETUYECKUE
MTOKOJICHHSI ¥ PaCIICTICHUS PU3HAKOB; | 3aJ]a4l HAa MOHOTHOPUAHOE

CBETOBOM MUKPOCKOII, MUKpOTIpEnapaT: | CKpEIUBaHUE

«JIpozodumay.

IIpakTnueckas padora «3yuenue

PEe3yJIbTaTOB MOHOTHOPHUIHOTO

CKpEIIUBAHUS Y IPO30(DUIIBI»

12.2 | Ananusupyroriee 1 AHanu3upyroliee CKpeIMBaHue. PackpsiBaTh conepxanne TEPMUHOB U
CKpEILIMBAHUE. IIpomMexyTOUHBIN XapaKkTep MOHSATUI: aHAJIM3UPYIOLLEE
Henonnoe HacienoBaHus. Pacuienenue CKPEIIMBAHUE, HETIOJIHOE
JOMUHHUPOBAHHE MIPU3HAKOB [IPU HETIOJTHOM JOMUHHPOBAaHUE, KOJJOMUHUPOBAHUE.
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JTOMUHHUPOBAHUHU.
JleMmoHCTpanumn

Tabauilbl U CXEMBI: «AHATU3UPYIOIIEE
CKpemuBanuey, «Henomxoe
JIOMUHHUPOBAHHEY

CoCTaBIsATh CXEMBI AHAJIM3UPYIOLICTO
CKpCIIUBaAHUA U PCIIATb TCHCTHUYCCKHC
3a/1a49 Ha aHAJIM3UPYIOIICC
CKpPCIINBAHUC 1 HCIIOJHOC
JOMHWHHUPOBAHHC

12.3 | Iurnbpuaaoe Jurubpunnoe ckpemmBanue. Tpetuit | PackpeiBaTh copepkaHne TEPMUHOB U
CKpelBaHue 3aKOH MeHJiensl — 3aKOH He3aBUCUMOTO | TIOHSATUM: TUTUOPUIHOE CKPEIIUBAHNUE,
HacJIeJOBaHUS TIPU3HAKOB. (hEeHOTUNTMYECKUN paJIuKal.
[{utonornueckne OCHOBBI OnuceiBaTh onbIThl . Menaens o
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHUIO HACIICIOBAHUS ABYX Map
JleMOoHCTpanun MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[Toptper: I'. Mennens. [TpuBoaAuTH POPMYIUPOBKY TPETHETO
Tabauiiel U cxeMbl: «TpeTuii 3akoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBHCUMOTO HaCJIeIOBAaHUS
OobopyaoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHSITH €T0
JUIS1 IEMOHCTPAILIMK 3aKOHA [UTOJIOTUYECKUE OCHOBHI.
HE3aBUCUMOTO HACJIEIOBAHUS [IprmeHsITh MAaTEMATUYECKUIN PACUET C
MPU3HAKOB; CBETOBO MUKPOCKOIT; MOMOIILI0 (PEHOTUTIUYECKOTO pajrKaa
MuKponpenapar «Jlpozodunay. 1 METO/ia MEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckas pabora BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
«M3yuenue pe3yabTaToB MMOTOMKOB 110 (DEHOTUITY U TCHOTHITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CocTaBisTh CXEMbI TUTUOPUTHOTO
y IpO30(QUITBI» CKpEILUBAHUA U PElIaTh FTEHETUYECKUE
3a/1a4M Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | CuenneHnoe CuenyieHHOE Hacae0BaHUE MPU3HAKOB. | PackpbIBaTh cojiepKaHUe TEPMUHOB U
HaCJIeI0BaHUE Pa6otsl T. Moprana. CrieruieHHOe MOHSITUI: CLIETJIIEHHOE HACJIEIOBAHNUE,
MIPU3HAKOB. HAaCJIEJOBAHUE T€HOB, HAPYILICHUE HapylIeHUs CLEIUICHHS T€HOB,

85




XpOMOCOMHas TEOPHsI
HACJIEJICTBEHHOCTU

CUEIUICHUS] MEXAY T€HaMU.
XpoMocOMHas Teopust
HACJIEICTBEHHOCTH.
JleMoHCcTpaMu

[Toptper: T. Mopras.

Tabauue! u cxembl: «ClieryieHHOe
HaclleJJOBaHUE MPU3HAKOB

y Ip030(DUITBD.

OobopynoBanme: MOJEb

JUIS1 IEMOHCTPALINU CLIETIIEHHOTO
HacJIeJIOBaHUs IPU3HAKOB.

KPOCCHUHT'OBEp, PEKOMOUHAIINSI TEHOB,
T€HETUYECKUE KapThl, MOPTaHU/IA.
[TpuBOIUTH POPMYTUPOBKHU 3aKOHOB
Moprana (3aKkoHa CLEIIIEHHOTO
HAacJIEJOBAHMS TEHOB U 3aKOHA
HapyIICHUs CUCIUICHUS] MEXKTy T€HAMMU )
1 OOBSACHSTH UX ITUTOJIOTMYECKUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPHUU
HAaCJIEICTBEHHOCTH.

Pemate renernyeckue 3agauun

Ha CLETUICHHOE HACJIEI0BAHUE TEHOB U
HApPYLICHUE CUCIUICHUS MEXAY T€HAMU

12.5

['eneTuka nmosa

I'enernka nosia. XpoOMOCOMHBIN
MEXAaHU3M ONPEAECTCHUS oA,
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMEBI.
['omorameTHbIil U TETEPOTAMETHBIN
non. ['eneTnueckas cTpykrypa
MOJIOBBIX XpoMocoM. HaciienoBanue
MPU3HAKOB, CLETIJIEHHBIX C TIOJIOM.
JemoHcTpanuu

Tabymibl U cxembl: «I eHeTHKa 1moJjay,
«Kapuotun uenosekay, «Kapuotun
npo30d by, «KapuoTum mTUIIBD

PackpsiBaTh conepxanne TEPMUHOB U
TIOHSITUI: AyTOCOMBI, MOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN 0.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPENIEIICHHS TI0JIa Y OPraHU3MOB.
[IpuBOAUTE TPUMEPHI HACIIETOBAHUS
MPU3HAKOB, CIIEMIJIEHHBIX C TIOJIOM.
CocCTaBIISITh CXEMbI CKPEIIMBAHUS U
pelIaTh TEHETUYECKUE 3a/1a4M Ha
HACJIEJOBAHNE NMPU3HAKOB, CLIETIIIEHHBIX
C TIOJIOM.
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[TpuBOANTH IPUMEPHI TCHETHYECKHIX
3aboJieBaHUH U 1e(DEKTOB

y OpPraHU3MOB, CBSI3aHHBIX C TTOJIOBBIMU
XpOMOCOMaMH

12.6 | I'eroTum kak
LEJIOCTHAS CUCTEMA

['enoTun xak 1eja0CcTHas CUCTEMA.
[LnerioTponust — MHOXKECTBEHHOE
JEUCTBHUE reHa. MHOXEeCTBEHHBIN
ajuienm3M. B3anmonelicteie
HEaJJICJIbHBIX I'CHOB.
KommiemeHTapHOCTB. DTIMCTa3.
[Tonmumepust.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke (PU3UOJIOTHICCKHUX MPOIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUA.
I'eneTnueckue MexaHU3MBbI
CHUMOHOTreHE3a, MEXaHU3MBbI
B3aUMOJECHUCTBUA «XO35IMH — MMApA3UT»
U «XO3SIMH — MUKPOOHOM).
['eHeTnyeckure acrieKThl KOHTPOJIA U
W3MEHEHMS HACJIEACTBEHHOM
nH(pOpMaIU B TOKOJICHUSX KJIETOK

Y OPraHU3MOB.

JdemoHcTpanuu

TaOmuiel U cxeMbl: « MHOKECTBEHHBIN
ajuIenu3My; «B3anmoielicTBrEe TeHOBY

PackpbiBaTh copepxaHre TEPMUHOB U
MOHSITHN: MHOXXE€CTBEHHOEC JICHCTBUEC
reHa (ruieiiorponus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MOJINMEPHSL.

Omnpenensatb GopMbl B3aUMOICHCTBUS
aJJICJIbHBIX U HEaJJICJIbHBIX I'CHOB.
[IpuBOINUTH TPUMEPHI INIEUOTPOITHOTO
JICUCTBUS I'€HOB.

Pemartn reneTndeckue 3a1a4u

Ha B3aMOJICHCTBUE HEAJICIIbHBIX
I'CHOB

NToro yacos 1o reme

10
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13

Tema «3akoHOMepHOCTH U3MEHYHUBOCTH»

13.1 | U3MeHYHBOCTH 1 B3anMopeiicTBre reHoTHIa U CPEJIb PackpriBath copepkaHue TEPMUHOB U
npu3HaKoB. Byl pu GopMUPOBAHUU (PEHOTHTIA. MTOHSTHI: N3MCHYUBOCTD,
M3MEHYUBOCTH N3MeHYHBOCTH TPU3HAKOB. HEHACJICJICTBCHHAS U3MECHUYNBOCTb,

KadecTBeHHBIE W KOJTMYECTBEHHEIC HaCJICACTBCHHAs U3MCHYHUBOCTb.
npu3Haku. Buasl ”3MEHUMBOCTH: CpaBHHBaTh HEHACJICICTBEHHYIO
HEHACJIEACTBEHHASA U HACJIEACTBEHHASA. | M3MEHYMBOCTE C HACJICICTBCHHOM.
JleMOHCTpaun [IpuBOIUTH IPUMEPHI KaU€CTBEHHBIX U
Tabaump! 1 cxeMbl: «Buapl KOJIMYECTBEHHBIX MTPU3HAKOB
U3MEHUYHBOCTH. OpraHU3MOB, TTPOSBICHUM
O6opynoBaHue: KUBbIC U repOapHbIe | y OpraHM3MOB HEHACIIEICTBEHHOMN 1
AK3EeMILUISIPbl KOMHATHBIX PACTEHUIH; HACJICJICTBEHHON U3MEHUYHBOCTH
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3IMYHBIMHU BUJAMU U3MEHUYHUBOCTH

13.2 | MoaudukarmonHas 2 MopaudukannoHHast U3MEHYHUBOCTb. PackpsiBaTh conepxanne TEPMUHOB U
M3MEHYHMBOCTD Pons cpeasl B hopmMupoBaHun MTOHATHI: MOAU(UKAITMOHHAS, W

MO (PUKAIIMOHHOW U3MEHUNBOCTH.
Hopma peakuuu npusHaka.
BapuanuoHHbIi ps1 U BapualiOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MOAN(PUKALIMOHHON N3MEHUNBOCTH.
JlemoHcTpanuu

TabauIb! U CXEMBI:
«MoaudukamoHHass U3BMEHYUBOCTHY.
OO6opynoBanme: XKUBbIe U repOapHbIC
DK3EMIUISIPBI KOMHATHBIX PACTCHMUI;
pucyHku (potorpadun) ;KUBOTHBIX

(beHoTunuyeckas, I3AMEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN DS,
BApUALIMOHHAS KpUBasi, HOpMa
pEeaKIuy IPU3HAKA,

MOU(DUKALIAH.

XapakrepusoBaTb CBOMCTBA
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHELIHEN
Cpelbl B pa3BUTHH MOAU(PUKAIIMOHHOM
U3MEHUYNUBOCTU y OPTaHU3MOB.
CrpouTh BapHaLIMOHHBIE PSbI U
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C IpUMepaMu MOJIU(UKAITMOHHON
U3MEHYUBOCTH.

JlaGopaTopHnasi paGora
«HccmenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.
[TocTpoeHue BapuallMOHHOTO psilia U
BAPHUALIMOHHON KPUBOI»

rpaduk KpUBOH HOPMBI PEAKIIUU
[IPU3HAKOB Y Pa3JIMYHBIX OPTraHU3MOB

13.3 | I'enoTunuyeckas ['enoTMnMUeckass N3MEHYUBOCTb. PackpsiBaTh cojiep:kaHuE TEPMUHOB U
U3MEHUYHMBOCTb. CBoiicTBa TCHOTUITMYECKOM MTOHSTHI: KOMOMHATHUBHAS
KomOnHaTnBHAas WU3MEHYMBOCTU. BUIBI TEHOTUIIMYECKON | M3MEHUYMBOCTh, MyTAI[MOHHAS
U3MEHUYMBOCTD W3MEHYMBOCTH: KOMOMHATHBHA, W3MEHYHNBOCTh, KOMOMHAITUHY, MYTaIIHH.

MYTallMOHHAS. XapakTepu3oBaTh CBOMCTBA
KomOnHaTnBHAs N3MEHYHUBOCTb. FeHOTHUITUYECKON M3MEHUYHNBOCTH.
Mei103 1 0I0BOM MPOLECC — OCHOBA OnuceIBaTh MEMO3 U MOJIOBOM MpPOIIECcC
KOMOMHATHBHOHN M3MEHYHNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTAHU3MOB
Ponp koMOMHATHBHOM N3MEHYHNBOCTH KOMOWHATHBHOM M3MEHUYHUBOCTH.

B CO3/JaHUH T'eHETHUECKOTO IToka3piBaTh HA KOHKPETHBIX PUMEPAX
pazHooOpasus B Ipeeiax 0gHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHU/JIA. B CO3/JaHUU I'C€HETUYECKOTO
JdeMoHCcTpanuu pa3zHoOOpasus OPraHu3MOB B IIPeJIeiIax
Tabmunel 1 cxeMbl: «KoMOnHaTUBHAA OJIHOT'O BHU/IA.

U3MEHYUBOCTBY, «Menos», CpaBHUBATH T€HOTUITHYECKYIO
«O1Io10TBOPEHUE M3MEHYMBOCTh C MOJU(PUKAIIMOHHOM

13.4 | MyrauuonHas MyTanoHHass U3MEHYUBOCTH. Buibl PackpsIBaTh conepxaHue TEPMUHOB U
U3MEHUYMBOCTb. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSTUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiku (abeppanun),
MYTallMOHHOTO WHIYUMPOBAHHbIC MyTAallMU. SIAE€pHBIE | MOJUIUIOWUIMS, AHEYIIJIOUMS, MYTAHT,
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npoiiecca.
OIUTeHETHUKA

Y TUTOIIa3MaTUYECKUE MYTallNH.
CoMaTthiecKue 1 MoJIOBbIE MyTallUH.
[TpyunHBI BO3BHUKHOBEHHS MYTAIMM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Tpolecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON M3MEHYUBOCTH
(H.A. BaBunog). Buesinepnas
W3MEHYMBOCTh U HACJICICTBEHHOCTb.
Inueenemuxa u INUSEHOMUKA,

POJIb SNULeHemuuecKux haxmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
GeHomunuyeckux npUHaKo8

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. 1. Basuios.

Tabuuiibl u cxembl: «['eHeTHUECKHE
3a00J1eBaHMS YeJIOBEKay, « BubI
MYTaLum».

OO6opynoBaHue: )KUBbIE U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMHU BUJIAMU
W3MEHUYUBOCTH.

MyTareHsl.

[IpuBOINTH MpUMEPHI MyTaLIAM,
BCTPEYAIOIIMXCS Y Pa3HbIX OPTaHU3MOB.
Knaccudummposats mytanuu

IO pa3HbIM OCHOBAHUSM.

Paznuuatek Ha n300pakeHusX (cxemax,
Ta0JauIax) TCHHbIC MyTalllH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIOKALINU, THBEPCHUH; TCHOMHbIE
MyTAallUH.

CpaBHUBaTh MEX]y COOOU MyTaIluu
Pa3HBIX BUIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHOW MU3MEHUYHBOCTH.
HaspiBaTh npuunHbl MyTaLnid,
BBISIBJISITh UICTOYHUKH (PaKTOPOB-
MYTareHOB B OKPYXaroUIEn Cpeie
(KOCBEHHO).

[TpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSIOB U
HacJIeJICTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunoBa u 000CHOBBIBATh €T0
3HAYEHHME JJIs1 TPAKTUKHU CEIIbCKOTO
XO031CTBa
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IIpakTuyeckasi padora
«MyTanuu y 1po30¢huiisl (Ha TOTOBBIX

MHUKpOTpenaparax)»
Hroro yacos no teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'eneruka 4JenoBekxa. 3 Kapuotun uenoBeka. MexayHapoaHas | PackpsiBaTh cojepikaHue TEPMUHOB U
MeTtopl IporpamMma MCCJeI0BaHUs T€HOMa TIOHSITUI: CEKBEHUPOBAHUE, KapTa
MEIUIITHCKON yesjoBeka. MeToIbl U3y4eHUsI TECHETUKHU | XPOMOCOMBI, MPOOaH/I, HACJIEICTBEHHBIE
TeHETUKH YyeJI0BEKa: reHeaJOrnuecKui, 0oJie3Hr (MOHOTCHHBIE, ITOJUTCHHBIE,

OJIM3HEIOBBIN, IIMTONCHETHYCCKH,
MOMYJISLIMOHHO-CTaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE OTpeIesICHNE TEHOTHIIA:
MOJTHOTEHOMHOE CEeKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomomipto I1I[P-ananu3a.
HacnencrBenHsie 3a00J1eBaHUS
yesoBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snu

C HacJIeICTBEHHOU
MPEeAPACOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON T'€HETUKH

B MIPEIOTBPAIICHUU U JICYCHUHN
FeHETUYECKUX 3a00J1eBaHUI YeI0BEKA.
MenuKo-reHeTUYECKOe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
Ki1eTKHU. [IoHATHE «TeHeTHUYECKOTO

Te€HHbIE, XPOMOCOMHBIE), MEUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHMUE,
JOPO/I0BAs TUarHOCTHKA, aMHUOLICHTES.
[lepeuncnarb 0COOEHHOCTH U3YUYEHUS
IE€HETUKHU YE€JIOBEKA U METO/bI
MEIUIUHCKON T€HETHKHU.
XapakTepru3oBaTh METOJIbI U3yUEHHUSI
IEHETUKH YeJI0OBEKA (TeHEATOTHYECKU,
OM3HEIOBBINM, ITUTOTCHECTUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH,
MOMYJISILMOHHO-CTATUCTUYECKHI ).
OnwuceIBaTh 1ENH, 334a41 U
JTOCTHXKEHUS MEKTyHAPOIHOU
nporpammsl «I'€HOM YeI0BEKay.
Paznuuatek Ha n300pakeHusX (cxemax,
TabnuIax) KapThl XPOMOCOM
(renetnueckue, pusnueckue,
CHUKBEHCOBBIC).
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rpy3a». DTUYECKHE aCIIEKThI
UCCJIeIOBAaHMM B 00J1acTU
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetrueckue (PaKTOpPbI MOBHIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MYecKOMYy U XUMHYECKOMY
3arpsI3HEHUIO OKPYXKAIOLIEH CPEIbl.
['eneTnueckas nNpeapacrnoaoKeHHOCTh
YeJI0BeKa K NaTOJIOTHUSIM.
JlemoHcTpanuu

Tabauue! u cxeMmbl: «Kapuotun
yenoBeKay, «MeTobl U3ydeHus
IeHETUKU YeNloBeKkay, «['enernueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnueckasi pabora
«CocraBieHHe U aHAJIN3 POAOCIOBHOIN

OnuceIBaTh METO/IbI COBPEMEHHOIO
OTpeIeJICHUS] TEHOTHUIIa OPTaHU3Ma;:
MMOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouipro I11[P-ananu3a.
XapakTepu3oBaTh HACIEACTBEHHBIC
3a00JIEBaHMS YeJIOBEKA U 3a001eBaHUS
C HACJICJICTBEHHOM
MPEeAPaCOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YelloBeKa 1 00JIE3HU

C HACJIEACTBECHHOM
MPEeAPACTIONOKEHHOCTBIO.
VYcranaBnuBaTh B3aUMOCBSI3b MEXKTY
HacJIEACTBEHHBIMHU 3a001€BaHUSIMU

YeJI0BEKA U UX TEHETUUYECKOM OCHOBOIA.

OO0OCHOBBIBATH 3HAYECHUE MEIUKO-
F€HETUYECKOr0 KOHCYJIbTUPOBAHUS
B IPEIOTBPALLICHUN U JICYEHU U
HACJIEACTBEHHBIX 3a001€BaHNI
YyeJI0BeKa

HToro yacoB 1o reme 3
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHUS 1 JloMecTuKauus u ceneKuusl. PackpsiBaTh coziep:kaHue OCHOBHBIX

CCIICKIINN

3apokAeHUE CENCKIINU 1
JIOMECTUKAIIUU. YUeHHe
H.M. BaBunosa o LlenTpax

MOHATHM: CEJICKIIUs, JOMECTUKALIHS,
MIPUMUTUBHASA CEJICKINS,
KOMOWHATHUBHAS CEJICKIIHS, COPT,
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MPOUCXOXKJIEHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. Ponp cenekunn
B CO3/IaHUU COPTOB PACTEHHUI U TIOPOL
AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEICTBEHHON U3MEHYNBOCTH
H.N. BaBuinosa, ero 3HaueHHUE

JUISL CETIEKITMOHHOM paOOoTHI.
JleMoHCTpanumn

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tab6muiibl u cxembl: «LleHTpbI
MIPOUCXOXKJICHUSI © MHOTO00Opa3ust
KYJbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEJICTBEHHON U3MEHUYUBOCTI.
JlaGopaTopHasi pabora
«M3yyenne copToB KyJIbTYPHBIX
PACTEHUM U MOPOJ JOMAIIIHUX
KUBOTHBIX)

1nopoja, ImrTaMm.
[lepeuncnsaTh OCHOBHBIE TaIbl
Pa3BUTHSA CEJICKLIMM KaK Ipolecca v
HayKH.

XapaxkTepu3oBaTh COAEPKAHNE YUCHUS
H. W. BasuiioBa o Ilenrpax
MIPOMCXOXKICHUSI © MHOTOOOpa3us
KYJIbTYPHBIX PACTCHUH.

IToxaswiBaTh L{eHTPHI MPOUCXOKICHUS U
MHOTr000pa3us KyJIbTYPHBIX PACTEHUH U
[leHTpbl JOMECTUKAIIUU JOMAITHUX
’KUBOTHBIX Ha KapTe€ MUPA, CBSA3bIBAThH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUSI APEBHEUIITUX
[ABIJIA3AIAH.

CpaBHUBATh COPT, NOPOAY, IITAMM

C BUJIaMHU-POJUYAMH.

OO00CHOBBIBAThH 3HAUCHHUE 3aKOHA
TOMOJIOTHYECKUX PSJIOB B
HACJICACTBCHHON N3MEHUNBOCTH

H. 1. BaBusnoBa s ceneKIIMOHHON
paboTHI.

OnuchiBaTh EPCIEKTUBHI
JIOMECTHUKAIIMH U CO3JIaHUE HOBBIX
COPTOB KYJBTYPHBIX PACTEHUMN, TTOPO/T
JIOMAIITHUX JKUBOTHBIX U IITAMMOB
MHKPOOPTAaHU3MOB
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15.2

MeTtoapl
CEJICKIIMOHHOU
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BaHHE
TeHETHYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.

N cKycCTBEHHBIM 0TOOP: MAaCCOBBIN U
WHJIVUBUIYAJIbHBIN. DTaIbl
KOMOMHAITMOHHOM CEJICKITHH.
HcnblTanne npon3BoAUTENEH

110 TOTOMCTBY. OTOOp I10 TEHOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHUIIa
ITIOTOMCTBA X OTOOP 10 TEHOTHUITY

¢ nomonipio aHanuza JJHK.
HcKycCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKITMOHHOM PabOTHI.
PagnaninoHHBIN 1 XUMUYECKUHN
MYyTareHe3 Kak UICTOYHUK MYTalui

Y KYJbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonp3oBaHrE TEHOMHOTO
PEIaKTUPOBAHUA U METOJIOB
pexomOuHanTHBIX JJHK nms monmyuenust
HCXOJIHOTO MaTepuasa JJis CEJICKIHHU.
[Tosryuenue moJumiIon0B.
BuayTpuBugoBas ruopuan3aims.
bu3kopoaCTBEHHOE CKPENIUBAHUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeNIMBaHue, WA ayTOPUIUHT.
I'eTepo3uc u ero npu4YUHSL.
Hcnonp3oBaHue rerepo3uca

B ceniekuuu. OTnanéHHas
rubpuan3zanus. [Ipeogonenue

PackpriBatTh copepxkaHue TEPMUHOB U
MOHSTUN: UCKYCCTBEHHBIN 0TOOD,
POU3BOIUTEIIN, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEILIMBAHUE, WU
UHOPUJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WA ayTOPUANHT, YUCTas]
JUHUSA, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MYTareHsl, MOJUIIIIOUIbI, OTAAIEHHAS
ruOpuaIn3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaThb OCHOBHBIE METO/IbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rUOpUIN3ALINIO.

CpaBHUBaTh MacCOBBI UCKYCCTBEHHBIM
0TOOp C MHAUBUAYATbHBIM, IOKA3bIBATh
UX 3HAYEHUE JUIS CEIEKLINN
KYJIbTYPHBIX PACTEHUH U JOMAITHUX
KUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJANIEHHOM TMOPUAM3AIINY B CEJICKIIUH.
OnuceiBats onwIT I'. . Kapnieuenko

I10 TIPEOJIOJICHUIO OCCILIOAMS
MEKBHUIOBBIX THOPHUIOB.

Paznuuate Ha n300pakeHusx (cxemax,
TabdNuIax) y OTACIbHBIX
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OecII01usl MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIUU PACTCHUN U
XKUBOTHBIX. «3€1E€Has peGoIOYUL).
CoxpaHeHre U U3yYEHHE TEHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JUKUX pOAUYEH 1JIsl CO3aHUsI HOBBIX
COpPTOB U THOPHUIOB
CEIBCKOXO3SIICTBEHHBIX KYJIBTYD.
U3yuenue, coxpanenue u ynpasnenue
2EHEeMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VAVYULCHUSL CYUWeCTNBYIOUWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem CO8peMeHHbIX
Memo008 HaAYHUHBIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepcnekmueHbLX
MexXHOI02UU.

JemoHcTpanuu

[Toptpetsr: H. U. BaBuiios,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauie! 1 cxeMbl: «MeToabl
cenekuuny, «OtmanéHnas
rubpuanzanusy, «Myrtarenesy.
JlabopaTtopHas paGora

«/3yueHue METO1I0B CEJIEKIUU

MPEJCTABUTENIEN KOHKPETHOI'O COPTA U
MOPOJIbl XO35IUCTBEHHO 1ICHHBIE
PU3HAKU, HEOOXOIMMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUU

B 00ecTie4eHUH NPOJOBOTILCTBEHHOM
0e30I1aCHOCTH YEI0BEUYECTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPBI
JTOCTHKEHUHN CEJIEKIIUN KYJIbTYPHBIX
PACTEHUH U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTEHUIN»

IIpakTnyeckast padora
«IIpuBHUBKa pacTEHUI.
JIKckypceust « OCHOBHBIE METO/IBI U
JIOCTUKEHUSI CEJNIEKIIUNA PACTCHHI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIMIO, IIJIEMEHHYIO (hepMy,
COPTOUCIIBITATEIIbHBIN YYaCTOK,

B TEIJINYHOE XO351CTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAYYHOTO LIEHTPA)»

Hroro yacoB no TemMe 4
16 | Tema «bHOTEXHOJIOTUA U CHHTETHUYECKAsA OMOJIOTHsD»
16.1 | buorexHonorus Kak 1 OOBEKTHI, UCTIOTB3YEMbIC PackpsiBaTh conepxanne TEPMUHOB U
HayKa U OTpaciib B OMOTEXHOJIOTHH, — KJIETOYHBIC U MOHSTHI: OMOTEXHOJIOTHS,
MPOM3BOJICTBA TKaHEBbIC KYJIbTYPHI, TpaauIIMOHHAs] OMOTEXHOJIOTHS,

MHUKPOOPTraHU3MBbI, UX XapaKTEPUCTHKA.
TpaaunmonHast OMOTEXHOJIOTHS:
xJie0oreueHue, MoayIcHUe
KHCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOZENIME. MUKPOOHOJIOTUYECKUN
cuaTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[TpousBoACTBO OesKa, aAMUHOKHUCIIOT U
BUTaMHUHOB.

JeMoHCTpanumn

Tabmwmiel 1 cxembl: «lcrons3oBaHue

MUKPOOHOJIOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[lepeuncnarh HanpaBIeHUS
OMOTEXHOJIOTHH; IIeJIN U 33]1a4H,
CTOSIIIIHE TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yeMbl€ B OMOTEXHOJOTUH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTAaHU3MBI.

OnucbiBaTh OCHOBHBIE METO/IbI
TPaJAUIIMOHHON OMOTEXHOJIOTHH U
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MHUKPOOPTaHU3MOB B IPOMBITINICHHOM
MIPOU3BOJICTBE.

JlaGopaTopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJOTUM.

IIpakTuyeckasi padora
«ITonyyeHre MOJIOYHOKHUCIIBIX
MPOTYKTOBY.

Ikckypeus «buorexnonorus —
BaXKHEHIIas MPOU3BOAUTEIbHAS CHUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

JTOCTHYKCHUS MUKPOOHOJIOTHIECKOM
TEXHOJIOTHHU.

OO0OCHOBBIBATH 3HAYECHHE
OHMOTEXHOJIOTUU

IUISL CETbCKOXO3AMCTBEHHOTO
IPOU3BOICTBA

16.2

OcHOBHBIC
HanpaBJICHUS
CHHTECTHUYECKOU
OMOJIOTHH

Co3pnanue TeXHOJIOTUI U
MHCTPYMEHTOB LIEJICHATIPABICHHOTO
M3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TTOIYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COAEPXKALIMX HE BCTPEUAIOIIUECS

B IIPUPOJIe¢ OMOCUHTETUYECKHUE Ty TH.
Knerounas nnxxenepus. MeTosl
KYJIbTYPbI KJIETOK U TKAHEH PACTEHUH U
*KuBOTHBIX. KpnobOanku. Comatnueckas
rUOpUAN3ALINAS U COMATUYECKUI
sMOpuorenes. Mcmonap3oBanue
rarIOuJI0B B CEJNIEKIIMU PACTCHUMU.
Ilonyuenue MOHOKIOHANbHBIX AHMUMEL.

PackprIBath copeprxanne TEPMUHOB U
TIOHSATHI: KJIETOYHAsI HHKCHEPHUSI,
KJICTOYHAsI TEXHOJIOTHSI, METO/]
KYJbTYPBI KIIE€TOK M TKaHEH,
TOTUTIOTEHTHOCTD, TUTFOPUTIOTEHTHOCTD,
CTBOJIOBBIC KJICTKH, MUKPOKJIOHAJILHOE
pPa3MHOXEHUE PACTCHHM, COMaTHYECKast
TUOPHIM3ALINS, TaILUIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U IMOJIMKJIOHATIBLHBIE
aHTHUTENA, METOJT TPAHCIUIAHTAITUH LD,
KJIOHHPOBaHHUE.

XapakTepu3oBaTh OCHOBHBIC
HaIPaBJICHHUS CHHTETUYCCKON
OMOJIOTHH.
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Hcnonvzoeanue MOHOKIOHAIbHBIX U
NOJUKIOHATbHBIX AHMUMe

6 meouyune. VICKyCCTBEHHOE
OILUIOAOTBOpEHHE. PEKOHCTpyKIIMS
AWLEKIIETOK U KJIOHUPOBaHUE
JKABOTHBIX. ME€TOI TpaHCIIIIaHTallUH
Anep KIEToK. Texnonocuu
0300pO6IeHUS, KYIbMUBUPOBAHUS U
MUKPOKIIOHATIbHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHCTpanumn

Tabuauiiel u cxembl: «KiaeTtounas

WHKCHEPUS

OnuceIBaTh Ha KOHKPETHBIX TPUMEpPax
METO/bl KIIETOUHON MH)KEHEPUH.
[IpuBOINUTH pPUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX
AQHTUTEI B MEIULIVHE.

OueHuBaTh 3HAYCHUE CUHTETHYECKOU
OMOJIOrMH ISl CENIBCKOTO X0341CTBA U
MEIALIHBI

16.3

XpoMocomHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
opaanuzmo8. JJIoCTHXKEeHUs U
IIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE IPOOIIEMbl TEHHOU
WH)XCHEPUH.

JemoHcTpanuu

Tabauibl u cxembl: «['eHHAs
WHKEHEPUS»

PackpoiBath copepxanue TEPMUHOB U
MOHSITUH: TeHHAs WHKEHEPHUSI,
PECTPUKIMOHHBIE SHAOHYKJIIECA3bI
(pecTpHKTa3bl), TUMKUE KOHIIHI,
MJIa3MUIbI, PECTPUKIIUS, TUTUPOBAHUE,
TpaHchopmariis, CKpUHUHT,
TpaHCTCHHbBIC (TEHETUYECKH
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuchIBaTh METO/IbI PENPOTYKTUBHOTO
U TEPANEBTUYECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CITIOCOOBI
TEHETUYECKOU MHKEHEPUH.
XapakTepu3oBaTh JOCTHKEHHS TEHHON
WHKCHEPHH.
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OneHnBaTh SKOJIOTUYECKHE U
ATUYECKHE NPOOIEMbl KIOHUPOBAHUS U
CO3JaHUs TPAHCTEHHBIX OPraHNU3MOB,
IIEPCIIEKTUBBI PA3BUTHUSA XPOMOCOMHOU
Y TEHHON MHXEHEPUH

16.4

MeauuuHcKkue
OMOTEXHOJIOTUN

Menummackrue OMOTEXHOIOTUH.
TIlocmeenomnas yugposas
meouyuna. ILP-ouacnocmuxa.
Memabonomuwiii ananus,
2eHOYEeHMPUYECKUL AHAIU3
npomeoma uenosexa OJisl OYeHKU
COCMOsIHUSL €20 300POBbAL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-b6uounsicenepus 05t pazpabomku
@dyHOAMEeHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOJI02ULL, CO30AHUS.
KOMNJIEKCHbIX MKAHel couemanuem
MEeXHON02ULl MPEXMEPHO2O
ouonpunmunea u cxagpgonrounea
07151 peuteHus 3a0a4
NEePCOHATUIUPOBAHHOU MEOUYUHDI.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
sawumsl om 6030youmeneti OPBU,
YCmanogienue MOJeKYIAPHbIX
MEXaHUu3Mo8 YHKYUOHUPOBAHUS

PackpsiBaTh conepxanne TEPMUHOB U
MOHATHUI: MEULIMHCKAS
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHAJIN3, TEHOLICHTPUYECKUI aHaJIu3,
MIEpCOHAIM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHasi MEAUIIAHA.
XapakTepu3oBaTh METObI
MeTa00JIOMHOTO ¥ TE€HOIEHTPUYECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTok; [IL[P-nnarnocTuky; TapreTHyro
TEpaInio paka
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PHK-cooepaicawux supycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a00/1e8aHUs YeNl08EeKA U HCUBOMHBIX

Hroro vacoB 1o reme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KUIIACC

HaumenoBanue
No KonnuecTBo OcHOBHBIE BUJIbI ACATEIBHOCTH
pa3aeioB U TEM [IporpammHoOE coaepkaHue
n/m 4acoB oOyJaromuxcs
y4eOHOTO TIpeIMeTa
1 | Tema «3apoxaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABICHUI B OMOJI0THM»
1.1 | DBomroMOHHAs 1 OBomonronHas teopus Y. JlapBuna. PackpsiBaTh cojiep:kaHuE TEPMUHOB U

teopus Y. lapsuna

[Ipennockuiku BO3SHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4YHAst
nesarenbHocTh Y. JlapBuHa.
JemoHcTpauumn

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krosbe, Y. JlapBuH.

Tabnuib! 1 cxembl: «CucTema KUBOU
npupoas (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanuszm
dbopMupoOBaHUS TPUCTIOCOOTICHUMA

y PacTeHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. J{apsunay,
«Haxonxu Y. [JapBunan

MOHATHUM: KpeallMOHU3M, BU/I,
CUCTEeMaTHKa, OMHapHass HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMa
KJ1accu(puKaluu OpraHu3MoB,
HUCTOPUYECKUIN METO/I, TAPBUHU3M.
XapakTepu30BaTh B3IJIsA]IbI
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /Ix. Pes Ha pazButue :knuBoi
MPUPOJIBL.

OuenuBath Bknaa K. JIlunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJ U
spomonmto K. JInnnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnueckun ouenuBars
KpEaIMOHUCTCKUE B3TJISIbI HA )KUBYIO
MPUPOLY.

[lepeuncnsaTh KyJbTypPHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYUYHbIE TPEANOCHIIKH
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MIOSIBJICHUS 3BOJIIOIIMOHHOMN TE€OpUHU

Y. JapBuHa.

OnuckIBaTh poJib UCTOPUYECKOTO
MeTOo/A.

N3naraTk CyHIHOCTH IBOJIIOIMOHHON
teopuu Y. /lapBuna.

Ha3biBaTh ocHOBHBIE (hakThl OMOTrpaduu
Y. JlapBuHa 1 3Tambl CO3JaHUASI UM
ABOJIFOLIMOHHOUN TEOPUU

1.2

JIBHMOKyIIAE CHJIBI
9BOJIIOLIMY BHUJIOB
o Y. /lapBuny

JIBMOKyIIIHME CUIIBI BOJIIOLUHU BUIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKECHHUSI
OpraHMU3MOB, HACJIEICTBEHHAs
W3MEHYUBOCTh, O0pHOa

3a CyIlIECTBOBAHUE, €CTECTBEHHBIN U
MCKYCCTBEHHBIA OTOOD).
JdemoHcTpanuun

[Toptper: Y. JlapBuH.

Tabnuibl u cxeMbl: «Dopmbl OOPHOBI
3a cymecTBoBaHue, «Iloposs
roiy6eit», «MHorooOpaszue
KyJbTYPHBIX ()OPM KamyCThI»,
«ITopompl TOMaNTHUX KUBOTHBIX Y,
«Cxema oOpa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUSI IBUKYIIUX CHIT
ABOJTIOIUN

PackpbiBaTh cojiep;KaHUE TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HM3MEHYNBOCTh, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIIecTBOBaHME,
€CTeCTBEHHBIN 0TOOP.

N3naraTh CylHOCTh yUEHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JIBUKYIIUE CUIIbI
ABOJIFOIIUM BUJIOB 1O [[apBuny.
ITpuMeHsITh 3HaHUS O ABMXKYIIMX CHIIaX
ABOJIIOLINM BUJIOB 110 JlapBuHY

TU1s1 OOBSICHEHUSI MHOT0O0Opa3us BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHUM
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1.3 | ®opmupoBanue 1 Odopmiienre cuHTEeTHYECKOM Teopur | PackpbIBaTh cojiepkaHre TEPMUHOB U
CUHTETUYECKOMN sposronnu (CTD). HeittpanbHas MOHSTUN: TapBUHU3M, MYTaIllH,
TEOPHUH IBOJIOLINHU Teopus 3Boaounn. CoBpeMeHHast MYyTalMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAsS] OMOJIOTHSI. OOBIICHATH NPUYMHBI KpU3HUCA
3Ha4YeHUE 3BOJIIOLIMOHHON TEOPUH JapBUHU3MA.
B (D OPMUPOBAHUH €CTECTBEHHO- O60CHOBBIBATH 3aKOHOMEPHOCTD
HAay4YHOUW KapTUHBI MHUpA. TpaHcopMalu JapBUHA3MA
JleMoHCcTpanun B CUHTETHYECKYIO TEOPHUIO SBOJIOLINHU
[Moptpersl: C. C. UeTBEpHUKOB, (CTD).
N. W. llImaneraysex, Jlx. Xosmnei, Wsnarats ocHoBHEIE nonoxenus CTD.
. K. benses. OuenuBatsh Brian I'. Jle @pusa,
Tabmunp! u cxembl: «OCHOBHBIC C. C. YerBepukosa,
IIOJIOYKEHMS] CHHTETUYECKOU TEOPUH N. N. lImansraysena, /. K. bensiesa
ABOJIIOLIUI B (hopmupoBanue CTD.
OuenuBath 3HaueHne CTO
B (popMHUpOBaHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacos 1o teme 4
2 | Tema «Mukpo3BoIIOLMS U €€ pe3yJbTaThI»

2.1 | Dranbl 3 [Monynsauus kak 3yeMeHTapHast PackpriBaTh conepkaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Borounn. CoBpeMEHHBbIE MOHSATHI: MUKPO3BOJIIOLIUS,
npoiiecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIMS, MyTalllH, MOMYJISLIHS,
MUKPOABOJIIOIUS U pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIMY T€HOB, TeHO(OH]I,
MaKpO3BOJIFOLHSI. nonyssiiuid. M3menenne renodonga AJIEMEHTAPHOE HBOJIFOIMOHHOE SIBJICHUE.
[Tomymsiiust — NOMYJIAIUU KaK AJIEMEHTAPHOE XapakTepu3oBaTh MUKPOIBOJIOLHNIO KaK
AJeMEHTapHast HBOJIFOLIMOHHOE SIBJICHHE. 3aKOH ATan NOSIBJICHUS MPUCTIOCOOJICHUN U

CAHNHHUIIAa OBOJIIOINN

ICHCTUYCCKOI'O PaBHOBCCHA

BUI000pa30BaHUA.
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Jlx. Xapau, B. BaitnOepra.
JemoHcTpauumn

Tabauubl ¥ cxeMbl: «MyTanmoHHas
U3MEHYHUBOCTHY, «[lomynsauuonHas
CTPYKTYypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaiinOepray.
JlaGoparopHasi paGora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0O€i
OJIHOTO BHJIa»

XapakTepu30BaTh NOMYJISALMIO KaK
AIIEMEHTAPHYIO €IMHUILLY 3BOJIFOIUU.
[TepeuncnsaTe NpU3HAKUA UACATIBHOU
MOMYJISIIUY U OOBSICHATH YCIIOBUS
BBINOJIHEHUA 3aKOHA XapIu—
Baitn6epra.

[IpuMeHsTh UMEIOIIMECs 3HAHUS

JU1s1 OOBSCHEHUS MPUYUH U3MEHYUBOCTHU
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(baKkTOpbI HBOJTIOIIUU

DOneMeHTapHbIe (HaKTOPHI (ABUKYIITUE
CHUJIBI) SBOJIIOIIUU. MyTaIimoOHHbIN
nporecc. KomOnHaTuBHAS
U3MEHYUBOCTD. Jpeiid renos —
CIly4aliHbI€ HEHAPABJICHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyJsiusix. I¢hdeKT ocHoBaTesl.
Dpgexm bymuvLiouno2o copaviuika.
CHudiceHue 2enemuyecko2o
PA3Ho0bpazus: NPUUUHbLL U CIe0CMBUSL.
lIposenenue s¢ppexma opetigha 2ernos
8 OONLUUUX U MATBIX NONYIAYUSIX.
Murpamuu. U3onsums nomynsuui:
reorpadudeckas (MpOCTPaHCTBEHHAs),
Oounonornyeckas (penpoyKTUBHAS).
JdemoHcTpanuu

[Moptpersl: C. C. YeTBEpUKOB,

2. Maiip.

PackpwiBath copepkaHue TEPMUHOB U
MOHSTUN: MyTallMOHHBIN IIPOLECC,
KOMOWHATHUBHASI ©K3MEHYUBOCTD,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JISIIUA, TeorpadudecKas
(TIpocTpaHCTBEHHAs ) U30JISIIIUS,
ounonornyeckas (penpoayKTUBHAS)
uzossius, 2Qp ekt ocHoBaTens, 3G exT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30BaTh FJIEMEHTAPHBIE
(bakTOphI (ABUKYIIHE CHUIIBI) SBOJIOIUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
9. Maiipa B pa3zBuTHE 3BOJIIOLIMOHHOTO
YUCHUSI.

OOBICHATH MPUYNHBI HEHATTPABJICHHOTO
JNEUCTBHUSI DJIEMEHTAPHBIX
HBOJTFOITMOHHBIX (PaKTOPOB.

[IprMeHATh UMEIOIIMECS 3HAHUS

104



Tabsuuubl v cxeMbl: «JIBUKyIIHE CUIIBI
IBOJIFOLIUN Y, « DKOJIOTMYECKas
V30JISIIUS TOMYJISIANA CEBAHCKOM
dopenmn», «I'eorpapuueckas U30IAUA
JMCTBEHHUIIBI CHOMPCKOU U
JIMCTBEHHULIBI AAyPCKON»,

«HOHYJ'IHHI/IOHHBIG BOJIHBI YN CJICHHOCTH
XHUITHHUKOB U JKCPTB»

O JIBUXKYIIMX CUJIAX IBOIIOIUU
JU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpasus
reHooH1a TOMYJISINN OJTHOTO BUIA

2.3

EctecTBennsbrit
oTbop —
HaIPABJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBennsIit otbop —
HaIpaBJISIIOMIKANA (PAKTOP SBOJIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIWNA, CTAOMITH3UPYIOIIHIA,
pasphIBaOIIUN (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HuKHOBEHUE U
ABOJIIOLMS COIUATILHOTO TTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuun

Tabauiel u cxeMbl: «Cxema IelCcTBUs
€CTEeCTBEHHOTO 0TOOpay», «DopMbI
O0pBOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIBHBINA MEJTAHU3MY,
«OKuBbIe uCKOTTaeMbIe»

PackppiBaTh copiepkaHie TEPMUHOB H
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBYKYIIUNA 0TOOP, CTAOUITU3UPYIOITUI
0TOOP, pa3phIBAIOIINUNA OTOOP, ITOJIOBOM
oToOop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JBMKYIIYIO U HAITPABJISIONTYIO CHITY
ABOJIIOLNH, €70 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
oTOOpa B MOIYJISIITUAX, IPUBOIUTH
MpUMEPHI ACUCTBUS B TTOMYJISIIASIX
(dhopM ecTecTBEeHHOTO 0TOOpA.
OOBICHATH MPEMTOCHITKH JJIS ICHCTBHS
JBWKYILEH U cTabmiu3upyromei Gpopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
ot0Oopa, JeNaTh BEIBOBI HA OCHOBE
CpaBHEHUSI.
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[IpuMeHITh UMEOIMECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TU1s1 OOBSICHEHHUS TIPOIIECCOB,
MPOUCXOJAIINX B MOIMYJISALUAX BUAOB
OPraHU3MOB

24

[Tprcnoco0IeHHOCTD
OpPTraHHU3MOB KaK
pe3yibTar
MUKPO3BOJIIOLUH

[Ipucnoco01eHHOCTh OPraHU3MOB KaK
pe3yJabTaT MUKPOIBOIIOLIUH.
Bo3HukHOBeHUE MpUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uanoananrtanuu. [Ipumepst
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Mopdonoruueckue, GU3noI0ruIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JdemoHcTpanuun

TaOauIIbl ¥ CXEMBI:
«ITokpoBUTENBCTBEHHAS OKpACKa
KUBOTHBIX», «[Ipemynpexnaromas
OKpacka KUBOTHBIX),
«Du3noNorNUecKue aganTanumn,
«ITpucnocobseHHOCTh OPTAaHU3MOB U
€€ OTHOCUTEIBLHOCTD.
Oo6opynoBanue: repbapun pacTeHUN;
KOJUICKITUM HACEKOMBIX; Uyuesia MTHI] |
3BEpeil ¢ MpuMepamMu pa3InuHbIX
IPUCTIOCOOTICHU.

PackppiBaTh coepxkanue TepMUHA
MPUCTIOCOOJICHHOCTh OPTaHU3MOB
(amanranust), apomopd o3,
WIN0A T TaIIHS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdotorudeckue, GrU3U0IOTHICCKHE,
OMOXUMHYECKHE, TIOBEICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
WO aNTalui y paCTCHUU U
KUBOTHBIX.

OOBsICHATH posIb apoMop(]o30B

B OCBOCHHH OpPTaHU3MaMU HOBBIX CPE/T
oOUTaHUs.

OOBSICHATH POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJIEHUU OPraHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
JIoKa3pIBaTh OTHOCUTEIIBHBIN XapaKTEp
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MPUMEPHI OTHOCUTEIHHOCTH A AN TaIUH.
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JlaGoparopHnasi padora
«IIpucmocobneHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1IEJECO00Pa3HOCTh.
JlabopaTtopHnas padora

«M3yuenne apomop}o30B u
UJINOQJAINTAllMi Y PACTCHUH U
KHUBOTHBIX»

PackpeiBaTh 3HaUECHUE JTBUKYITUX CHIT
ABOJIIONMU B (DOPMHUPOBAHUH
MIPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupn, ero kputepuu u CTpyKTypa.
JdeMoHcTpanuu

Tabnuub! u cxemel: «Kpurepuu Bugan,
«Bunpl-gBonHUKN», «CTpyKTypa Buaa
B IIPUPOAEY.

Oo6opynoBanme: repbapuu pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; YydeJsia IITHILL U
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHnasi paGora

«CpaBHeHUE BUJIOB

10 MOP(OJIOTHUECKOMY KPUTEPUIO»

PackpwiBath conepkaHue TEPMUHOB U
TIOHSATHUI: BUJI, KpUTEPUHU BHU/IA,
noAMMOp(U3M, BUIbI-IBOMHUKH, apeall,
AKOJIOTHYECKasl HUIIIA, TOIYJISIINS,
BHJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHUIIHI.
XapakTepu3oBaTh KpUTEPUHU BHUIA
(Mopdoiornyeckuii, reHeTUUYECKUH,
OMOXUMHUYECKUM, TeOrpaPpUUEeCcKui,
IKOJIOTHYCCKUH, ONOXHUMUYICCKHM ).
OOBACHATH HEOOXOAUMOCTD
MCIIOJIb30BaHUs BCEM COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONPEICIICHHS BUOBOI
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHUBHUIOBBIC TPYIIITHPOBKH.
OOBSACHITH MPUUUHBI CYIIECTBOBAHUS
MOHO- U MOJUTUITHYECKUX BUJIOB.
CpaBHUBATH BUIBI 110
MOP(hOIOTHUUECKOMY KPUTEPUIO
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2.6

Bunoo6pa3oBanue kak
pe3ynbTar

MHUKPOA3BOJTFOIUH.
CBs3b

MHUKPOI3BOJOIMHU U
SIMUACMHUOJI0IN1

BunooOpa3zoBanue kak pe3ysabTar
MUKPOIBOJIIOIMH. 30sius —
KIIF0UeBOU (haKTOp BHI00OpA30BaAHMSL.
[Tyt 1 cioco6bl BUI000Opa30BaAHNUSA:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUTIIIONTA3AIHS,
rudpuauzanus). JImuTensHoCTh
ABOJTIOIMOHHBIX TIPOIIECCOB.
Mexanu3mbl HOPMUPOBAHHUS
OMOJIOTMYECKOT0 Pa3HO00pasusl.
Ponsb aBosoniioHHOM 6HoI0THH

B pa3pabOTKe HAyUYHBIX METOOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIIOLIHS U KOIBOJIOLUS
Napa3uToB U UX X03s51eB. MeXaHU3MBI
dbopMHUpOBaHUS YCTONYHMBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Hel.

JdemoHcTpanuu

Tabnuibl u cxembl: «CriocoObt
BUI000pazoBaHus», «I eorpaduueckoe
BUJI000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIENY, « DKOJIOTHYEeCKOe
BUJ1I000pa30BaHKE BUIOB CUHUIDY,
«ITonmumounel pactenuit», «KamycrHo-
pEeNeUHbIN THOPUIY.

PackpbiBaTh cojfiep:kaHue TEPMUHOB U
MOHSTHI: BUI000pa30BaHKE, U30IAIUS,
KOPBOJTIOIHSI.

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOIUH.

OOBICHATH POJIb U3OJISIITUN
B 00pa30BaHUM HOBBIX BUJIOB.

XapakTepru30BaTh Pa3IUIHBIC CTIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU
croco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JIJIs1 OO BSICHEHUS
MPUYUH MHOTOOOpa3usi BUJIOB.
OOBICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repbapun pacTeHH
OJIM3KUX BUJIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Hroro yacos o reme 14
3 | Tema «KMakpo3BoJironus U €€ pe3yJibTaTbD»
3.1 | MaxkpoaBoJtonus. 1 MeToabl U3y4eHUsI MAKPOIBOIIOIUH. PackpriBath cogepxkaHue TEPMUHOB U
[TaneoHTONIOrMYECKHE [TaneoHTONOrNYECKHE METOABI MOHATUI: MAaKPOIBOJIIOLIUS
METO/Ibl U3y4YCHUS n3y4deHus 3Bomtonuu. [lepexoausie (bunorenes), nepexoiHbIe (HOPMBI,
HBOJIFOLIUU (opMbI U (HUITOTEHETUUECKUE PSI/IBI (bunoreHeTUYECKUE PAJIBL,
OpraHU3MOB. MaJICOHTOJIOT U
JleMoHCcTpanun XapakTepru30BaTh MAKPOIBOIIOLHUIO KAK
TabauIbl U CXEMBI: HAJ[BUJIOBYIO 3BOJIIOLIMIO0 00pa30BAHMS
«DUITOTEeHETUYECKUH P JIOLIAIN», KPYIHBIX TAKCOHOMUYECKUX €JINHULI.
«ApxeonTepukcy, «3Bepo3yobie OOBSACHTH 3HAUCHUE
amepb, «Crerouedanbn, MAJIEOHTOJIOTMYECKHUX UCCIIEI0BAHUN
«Punnoduter», « CeMEeHHBIC JUTSL TIOJTy4eHUsI (PaKTOB DBOJIIOIIUU
HANOPOTHUKW. OpraHU3MOB.
ObopynoBaHue: KOJUICKINH, [TprBOIUTE IPUMEDPBI OPTaHU3MOB,
repbapuu, MyJIsKH MCKOITa€MbIX OTHOCSIIUXCS K MIEPEXOAHBIM opmam.
OCTATKOB OPraHU3MOB HasbiBath rpynmnsl OpraHu3Mos,
JUTSL KOTOPBIX BOCCTAHOBJICHBI
(buUIOTeHeTUYECKUE PSIBIL.
CpaBHUBATh NPOLIECCHI
MaKpO3BOJIFOLIMU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmetoabl u3ydyenus | PackpbiBath cojepkaHue TEPMUHOB U
METO/bI U3YUYEHUS sBomonuu. CpaBHeHue (JIopsl U MOHATUM: Ororeorpadus, SHAEMUKH,
IBOJIFOLIUU (ayHbI MATEPUKOB U OCTPOBOB. PEJUKTHI.
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buoreorpaduueckue obnactu 3emiu.
Bunapi-sHIEeMHUKHU U PETUKTHI.
JdeMoHcTpanuu

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/pei KOHTUHEHTOBY», «PETUKTBDY.
Oo6opynoBanme: repOapuu; KOJJICKIIUH
HACEKOMBIX

OOOCHOBBIBATH 3HAYECHUE
ouoreorpaduu 11 U3yUYESHHS
HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnsats Ouoreorpaduueckue
o0actu 3emMiid U OOBSICHITH IPUYUHBI
UX BBIJICIICHUSI.

CpaBHuBaTth Qiiopy u (payHy MaTEPUKOB
U OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux o0JacTe.
[IpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBACHATD NPUYMHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB U «OKMBBIX
HCKOTIACMBIX)

3.3

DMOpHOIOTUYECKHUE U
CpaBHUTEIIHHO-
MOP(OJIOTUYECKHE
METO/TbI U3YICHHSI
IBOJTFOITUHT

DOMOPHOJIOTUYECKHE U CPABHUTEIIHHO-
MOPGOIOTHYECKUE METOIbI U3yUCHHS
ABOJIIOIMU. | eHeTMUEeCKHEe MEXaHU3MbI
ABOJIIOIMY OHTOTCHE3a U MOSBIICHUS
SBOJIFOIIMOHHBIX HOBIIIECTB.
I"'omoJiornuHbIC ¥ aHATOTUYHBIC
oprassl. PynuMeHnTapHbie Oprassl U
aTaBu3Mbl. MOJIEKYJISIpHO-
reHeTUYEeCKHe, OMOXMMHYECKHE U
MAaTEMAaTHYECKUE METOIbI U3YUCHUS
ABOIIOIUH. | OMOJIOTUYHBIC T'CHEI.

COBpCMGHHBIC MCTOJbI ITIOCTPOCHUA
(1)I/IJ'IOF CHCTUYCCKHX ACPCBLCB.

PackpbiBaTh copepkaHne TEPMUHOB U
MOHSATUI: HMOpuUoIorHUsi, Mopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC OPTaHbI,
PYJIIMMEHTBI, aTaBU3MbI, OMOXUMHUUYECKAs
TOMOJIOTHSI.

XapakTepu30BaTh IMOPHUOIIOTHYECKHE,
CPaBHUTEIHHO-MOP(OIOTHUUECKHE,
MOJICKYJIIPHO-TCHETUYECKHE,
OMOXUMUYECKUE, MATEMAaTUUECKHE
METO/Ibl U3YUCHUS IBOJIIOIUH.
OOBsICHATH 3HAYCHUE YMOPHUOJIOTHH,
CpaBHHUTEIHHOU MOp(hOIOTHH,
MOJICKYJIIPHOM T€HETUKH, OMOXUMHUH,
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XpOMOCOMHBIE MyTallU U SBOJIFOLHUS
T'¢HOMOB.

JdeMoHcTpanuu

[Moptpersl: K. M. bap,

A. O. KoBanesckuii, @. Mromiep,

9. I'ekkens.

Tab6muiel u cxeMbl: «HauanbHbIe
CTaJIuy YMOPUOHAIBHOTO Pa3BUTHS
IT03BOHOYHBIX KMBOTHBIX),
«["'OMOJNIOTHYHBIC U aHAJTOTUYHBIC
Oopra"b», «PyaIuMEHTBI», « ATaBU3MBID»,
«XpPOMOCOMHBIEC HA0OPHI YEIIOBEKA U
IITIMIIaH3E».

Oo6opynoBaHme: KOJUICKIINH,
repbapuu, MyJisiKM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJIMUMEHTAPHBIX
OpTraHOB ¥ aTaBU3MOB

OMonH(pOPMATUKH TSl U3YUCHUS
ABOJIIOIIUA OPTaHU3MOB.

OuenuBats Bki1ag A. O. Kosajesckoro
B Pa3BUTHUE ABOJIOIIMOHHOTO YUCHHUS.
OnuceIBaTh TCHETUYECKUE MEXaHU3MBbI
SBOJIIOIIUNA OHTOTCHE3a M MOSBICHUS
ABOJIFOIIMOHHBIX HOBIIIECTB.
[TpuBOAUTH MpUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3IUYHBIX
OpraHU3MOB U OOBSICHATH IPUUYUHBI UX
MTOSIBIICHUS.

[TpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CHUCTEMATHUYECKUX TPYIIL.

[IpuBOAUTH TPUMEPHI OMOXUMUYECKOIN
1 TEHHOM TOMOJIOTHH.

OueHuBarh 3HaU€HUE OMOUH(POPMATUKH
JUISL A3YYEHUSI 3aKOHOMEPHOCTEN
SBOJTIOIUU

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIUU

OO6mIre 3aKOHOMEPHOCTH (TIpaBHIIA)
IBONIOIUU. [Ipunyun cmeHvl hyHKyull.
HeobOpatumocTs 3BOMIONNN.
AnanTuBHasg paauanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdeMoHcTpanuu

PackpeiBath conep:xkanue TEPMUHOB U
MOHATUH: cMeHa (DYHKIIMI OpraHoB,
HEOoOPaTUMOCTh SBOJIIOINH, a1alITUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIIOLUH, YEPEIOBAHUE ITIABHBIX
HaIIPaBJICHUH 3BOJIFOLUH.
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Tabauusl 1 cxembl: «I JTaBHBIE
HaIlpaBJICHUS IBOIOLIUNY, «O01IIHe
3aKOHOMEPHOCTHU IBOJIFOLIHI

AHanmM3UpoOBaTh NPUYMHBI YEPETOBAHUS
IJIAaBHBIX HAIPABICHUN SBOIOLUN.
[IpuBOANTH MPUMEPHI MPOUCXOKIACHUS
OpraHU3MOB OT
HECIEHNAIU3UPOBAHHBIX IIPEAKOB U X
IIPOTPECCUPYIOLIEH CIIEHUATU3ALIAH.
OOBICHATH NPUYMHBI HEPABHOMEPHOCTU
TEMIIOB HBOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIFOLIUU

HToro yacoB 1o Teme 6
4 | Tema «IIpoucxo:xkaeHue u pa3BuTHe ;KM3HU HA 3emMiie»
4.1 | I'unore3sl 2 HayuHble runoTessl MpOUCXOKICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emyie. AOUOTeHE3 U
na"cnepmus. Jlonayyseie
NPEACTABIICHUS O 3aPOKACHUN KUZHU
(kpeanonusm). ['unoresa
MOCTOSTHHOT'O CaMO3apOKJICHUS KU3HU
U e€ onpoBepxkeHue onbitaMu O. Peau,
JI. Cniasnanuanw, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpOOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsbi: @. Penun, JI. Cnannanuanu,

JI. ITacrep.

MOHATHI: KPEalMOHU3M, BUTAJIN3M,
MaHCIIepMUsi, aOMOTeHEe3.

N3narath HayyHbIE TUTIOTE3bI U TEOPUHU
MIPOUCXOKICHHS )KU3HU Ha 3eMJIe.
OmnenmBath Bkiajg @. Pequ,

JI. Cnannaunuanu, JI. ITactepa

B (hopmMupOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnsarh cTaiuu pa3BUTHS )KU3HU
Ha 3emJie, COrJIacHO TEOpUHU OMOTM033a
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Tabmuiel 1 cxeMbl: «Cxema omnbITa
@. Penn», «Cxema onbita JI. [Tactepa
110 U3YUYCHHUIO CaMO3apOKACHUS
JKU3HIY

4.2

OcCHOBHBIE 3TaIlbl
HEOPraHU4ECKOU
ABOJIIOLIUU

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoronuu. [lnanerapuas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast DBOJIIOIHA. AOMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. OnbsiT C. Muiepa
u I'. FOpu. O6pa3zoBanue noauMepoB
u3 MoHOMepoB. KoanepBarnas
runore3a A.. Onapuna, runoresa
nepBuyHoro 0ynsoHa /xx. Xomnaeiina,
reHernueckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUE MPOTOKIIECTKH.
JdemoHcTpanuun

[Toptpetsr: C. Muiiep, I'. FOpwu,

A. UN. Onapun, [Ix. XonaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «9Tansl
HEOPraHUYECKOU 3BOJIFOLIAM.

PackpbiBath copepkaHue TEPMUHOB U
HNOHSATH: T€0J0rnYecKast SBOJIOLUS,
XUMUYECKask dBOIONM S, A0MOTEHHBIN
CUHTE3, IepBUYHas atMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBlI,
MIPOOHMOHTHL.

XapaxkTepu3oBaTh OCHOBHBIE ITAIbI
XUMHYECKOU IBOIOLUU.

HaszpiBaTh XuMHueckuii cocTaB
NepBUYHON aTMochepbl 3eMIIu.
OuenuBath Bkiaa C. Muepa,

I'. FOpu, T. Yeka, V. I'unbepra

B (hopMupOBaHNE HAYYHBIX B3TJISAI0B
Ha MIPOUCXOKICHUE KU3HU Ha 3eMIIe.
OnuceiBaTh yCIOBHS, HEOOXOIUMBIEC
JUTST aOMOTEHHOT0 CUHTE3a
OPraHUYECKUX COCITMHECHUU.
[TpuBOIUTH TPUMEPHI MOJIEKYII,

Y KOTOPBIX BO3HUKJIIU MTPOIECCHI
T€HETUYECKOTO KOMUPOBAHUS U
(dbepMeHTaTUBHASI AKTUBHOCTD.
OO00CHOBBIBATh HEBO3MOKHOCTh
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BupryanbHas sadopaTopHasi padora
«MopnenupoBanue onbIToB Muuiepa—
HOpu 1o u3ydennto abMOreHHOro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B TIEPBUYHON aTMOChepe»

MMOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Ucropus 3emiu u Uctopus 3emiu u MeTOIbI €€ PackpsiBaTh conepxanne TEPMUHOB U
METOJIbI €€ N3YUCHUS u3yueHus. Mckornaemble OpraHu4ecKre | MOHSATHI: T€OXPOHOIOTUSI
octaTku. ['eoxpoHosnorus u €€ MeToApl. | (OTHOCHTENIBbHAs, a0COIFOTHAS ),
OtHocuTenbHas U a0COIOTHAS OKaMEHEJIOCTU, METOIbI
reoxponosiorus. I'eoxponosiorudyeckast | reoXpoHOJOTHH, T€OXPOHOJIOTHYECKAast
IIKaJIa: 0HBI, PbI, IEPUOJIbI, FTTOXH. IIKAJIa: 0HBI, 3PbI, IEPUOJIBI, FTTOXH.
JemoHcTpanumn XapaxkTepuzoBaTh METObI U3YUCHUS
TaOauIbl U CXEMBL: HUCTOPUU 3EMIIH.
«I"e0XpOoHOJIOTHYECKAs KA. [lepeuncnars pa3gensl
Oo6opynoBanme: KOJJICKIIUN Tr€OXPOHOJIOTUYECKON IITKAJIBI.
OKAMEHEJIOCTEM, TOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIIAEMbIX
MCKOMAEMbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JIJIsI U3yUYECHUS] UCTOPUU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS )KU3HU HA 3eMJIe.
JlaGoparopHnasi paGora OOBSACHITH XapaKkTep pacipeaeICHUs
«/3yyeHure 1 onMucaHrue NCKOMaeMbIX MCKOTIaEMBIX OCTATKOB B 3€MHOMU KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEJIbHOM T€0XPOHOJIOTUU
4.4 | HavyaibHbIE TAIBI HauvanbHble 3Tansl opraHnueckou PackpsiBaTh coziepkaHue TEPMUHOB U

OpPraHUYECKON
ABOJIIOIIUU

sBoaronuu. [TosiBieHre 1 3BOITIOIUS
MIEPBBIX KJIETOK. JBOJIIOIUS
MeTabosm3mMa. BoO3HUKHOBEHHE TIEPBBIX
skocucTeM. CoBpeMEeHHbIE MUKPOOHBIE

ITOHSTUHN: «IIOCIICIHUN YHUBEPCAIbHBIN
OOIIMI MTPEeT0K», OAHOKIETOUHBIE
OpraHu3Mbl, IPOKAPUOTHI, 3YKAPUOTBHI,
CUMOHOTEHE3.
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OMOIUIEHKH KaK aHaJIOT IIEPBbIX

Ha 3emiie coobmiecTB. CTpOMATOIHUTHI.
ITpoKkapuoThI ¥ 3yKapHOTHI.
[IpoucxoxieHue 3ykapuoT
(cumbOuorenes). DBOTIOLMOHHOE
MIPOMCXO0KIEHHE BUPYCOB.
JdemoHcTpanuu

Tabauist u cxembl: «HavyanbHble 3Tanbl
OpPraHUYECKOM IBOMIOLUW», «Cxema
00pa3oBaHUsI 3YKApUOT MMYTEM
cumbuorenesa», « CTpoeHHE BUpPYyCa»

XapakTepu3oBaTh HAYAIbHBIC ATAIIbI
OpPraHUYECKOM IBOJIOLIHH.

[IpuBoauTH MpUMEpHI apoMop(dHO30B
MIEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepu30BaTh OCHOBHBIC
MOJIOKEHUS U JI0KA3aTeNIbCTBA TMITOTE3bI
CUMOMOreHesa.

Jloka3bpIBaTh MOJIYaBTOHOMHOCTD
MUTOXOHAPUMN U TUIACTHU, UX
MIPOUCXOKICHHUE OT MPOKAPHUOTHUUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS ()OTOCHUHTE3A,
dhopmupoBaHuUs siIpa JAJIsl JadTbHEUIIETo
Pa3BUTHS )KU3HU HA 3eMJIe.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOK/ICHUS] BUPYCOB

4.5

DBOIIOIUSA SYKAPUOT

[TponcxoxieHne MHOTOKJIETOYHBIX
opraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX
OPTaHU3MOB.

JdemoHcTpanumn

[Moptpet: . 1. MeyHUKOB.

Ta6auipl U cxeMbl: «HadanpHbIE ATaITbI
OpTraHUYEeCKOM HBOJIOIUNY, «CucTtema
YKUBOU TIPUPOBI»

PackpbiBaTh coiepkaHie TEPMUHOB U
MOHSITHIA: TIPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIHATH3aITIs
KJICTOK, BUPYCHI.

XapaKTepru30BaTh MPOUCXOKICHHUE
MHOTOKJICTOYHBIX OPraHU3MOB.
CpaBHUBATH 0COOCHHOCTH
HYKAPUOTHUECKUX U TPOKAPHOTUICCKUX
OpPTraHHU3MOB.

Ha3spiBaTh 0OcHOBHBIE apoMOpP(}HO3bI
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DYKapHuoT U OLICHUBATh UX 3HAYCHUE IS
JAJTBHEUIIEr0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIE ATaITbI OcHOBHBIE 3Tarbl SBOJIONNH BbICHINX | PackpbiBaTh cofep:KaHUE TEPMUHOB U
HBOJTIOLINU pactenuit. OcHOBHBIE apoMOp(}o3bI MOHSTHI: BOAOPOCIU, PUHUODUTHI,
pPacTUTENILHOTO MUPa pactenuil. Berxos pacTeHuii Ha Cylly. | MXH, TATOPOTHUKOOOpPA3HbIE, CEMEHHBIE

[TosiBNEeHUE CIIOPOBBIX PACTEHUN U NArOPOTHUKHU, TOJIOCEMEHHBIE,
3aBOeBaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0I0e
pactenus. [IporcxoxkaeHue BETKOBBIX | MOKOJIEHHUE (CIIOPOQUT), MOTOBOE
pacTeHuil. MoKoJIeHHe (rameTodur).
JdemoHcTpanuu [TepeuncnsiTh OCHOBHBIE ATAIbI
Tabauibl u cxembl: «KApoMOPGO3bI ABOJIIOLIMHU PACTUTEIBHOTO MUPA.
pactenuity, «PUHHOGUTH, Ha3piBaTh 0OCHOBHBIE apOMOP(O3BI
«OIHOKJIETOUYHBIE BOJIOPOCIIN, pacTEeHM U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxwn», «IlamtopoTHUKNY, CpaBHUBaTh OCOOCHHOCTH CTPOCHUS
«I"onocemenHble pacTeHus», «Opraisl | paCTCHHI Pa3HBIX OTICIIOB
LIBETKOBBIX PACTECHUI.
Oo6opynoBanme: repdbapuu pacTeHun
Pa3JIMYHbBIX OTJICIIOB.
IIpakTueckas padora
«3yuenne ocoOEHHOCTEH CTPOCHUS
pacTEeHMI pa3HbIX OTIEIOB

4.7 | OCHOBHBIC ATaMbI OCHOBHBIE ATaIbl BOJIOLUN PackpriBaTh conepkaHue TEpMUHOB U

9BOJTIOIIUH JKHBOTHOTO
MuUpa

KUBOTHOTO MHpa. OCHOBHBIE
apoMopd 03kl )KUBOTHBIX. BeHackast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHNUE COBPEMEHHBIX TUTIOB.

IOHSTUH: IPOCTENIINE, TIIIAaCTUHYATHIE,
KHUIIEYHOIIOJIOCTHBIE, INIOCKUE YEPBH,
YJIEHUCTOHOTHE, PHIObI, 3eMHOBOJIHBIE,
[IPECMBIKAIOLIUECS, ITULIBL,

116



IIepBbie XOpOBBIE KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOLIMS IO3BOHOYHBIX.
[Tpoucxoxnenne ambpuduii u
pentunui. [Ipoucxoxaenue
MIIeKonUTaromuX U ntull. [IpuHuun
KIIroueBoro apomopdoza. OcBoeHue
OECII03BOHOYHBIMH M II03BOHOYHBIMHU
YKUBOTHBIMH CYIIIH.

JdeMoHcTpanuu

Tabuuibl 1 cxeMbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHPa», «ApoMop]o3sbI
JKUBOTHBIX», «[IpocTreiuey,
«Kumieunonosoctaeien, «I1nockue
yepBu», «YsieHuCcTOHOTHEY, «PHIOBIY,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITuipy,
«MIEeKOUTAIOIIHEY.
O0opynoBaHue: KOJUIEKIIUU
HACEKOMBIX; BJIQXKHBIC IMPETIApAThI
YKUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUICKIIMH UTJTI0KOKHUX; CKEJIEThI

MO3BOHOYHBIX KUBOTHBIX; Uyyesa MTHUIL
Y 3BEPEU.

IIpakTnueckas padora

«M3ydenne 0coOEHHOCTEN CTPOCHHUS
MIO3BOHOYHBIX KHBOTHBIX)

MJIEKOTIMTAIOIIUE, SKTOJEpMa,
HHTOJIEPMA, ME30JIEPMA, IBYCTOPOHHSS
CUMMETpPHUS, TEIIIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHBIE ATAlbl
HBOJIFOLIMU KUBOTHOTO MHpA.
HazpiBaTh OCHOBHBIE ITpEaJanTallNH,
CIIOCOOCTBOBABILINE BBIXOY )KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHOW CUCTEMBI JUIsl TPUCTIOCOOIEHHUS
’KUBOTHBIX K YCIIOBHSIM OKpPYXarolen
Cpelbl.

OOBICHATH NPUYMHBI IBOTIOLIUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOTTUTAIOIINX

117




4.8

PasButue xxus3Hu
Ha 3emiie

PazBuTHe xu3HU Ha 3eMiie 1O 3paM U
MEPHUOJIAM: apXeu, MPOTEPO30H,
aje030M, Me3030i, KaiiHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJiorunyeckux nporeccon. [losBnenue
Y PACIBET XapaKTEPHbBIX OPraHU3MOB.
VYrieobpazoBaHue: €ro yciaoBus U
BJIMSIHUE HA Ta30BbIN COCTaB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTMYECKHE KPU3UCHI MPOILIOTO.
[IpyyuHBI U CIEACTBUS MacCCOBBIX
BbIMHUpaHHil. COBpEMEHHBI
AKOJIOTUYECKNN KPU3HUC, €TO
ocobennoctH. [Ipobiema coxpaneHus
OnopazHoo0Opasus Ha 3eMIie.
JemoHcTpauun

Tabnuib! u cxembl: «Pa3Butue xu3Hu
B apX€eUCKou 3pe», «PazBuTre xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKW3HU B MAJICO30MCKOU 3pEY,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPEN,
«Pa3BuUTHE KU3HU B KAWHO30MCKOM
ape»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHIA: apXeH, apxebaKkTepuH,
IUaHOOAKTEPHH, IPOTEPO3OH,
najaeo30H, KeMOpUii, OPJOBHUK, CUITYD,
JIeBOH, KapOoH, nepmb, [Tanres, Tertuc,
TPUIOOUTHI, pUHUODUTHI,
PAKOCKOPITHUOHBI, TAHITUPHBIC PHIOBI,
KOTHJI03aBpPbl, M€303011, [ OH/1BaHa,
JlaBpasusi, Tpuac, ropa, MeJj, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBEIE,
O€JIEeMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXEONTEPUKC, IIOKPBITOCEMEHHBIE,
KalHO30M, najeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJie 0 3paM U MEPUOJIaM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIUMAaTa U MpoLeccamMmu
B )KMBOM TIPUPOJIE.

OOBSACHITH TPUYMHBI pacIIBETa
CHUCTEMATHYECKUX IPYIII OPTaHU3MOB
B PA3JIMYHBIE SPbI U IEPUOIBI.
AHaNU3UpOBATh IPUUYUHBI U CIEICTBHS
MAaCCOBBIX BBIMUPAHUU.

Ha3biBaTh 0OCHOBHBIE apoMOp(}HO3bI
PACTEHHI U )KUBOTHBIX.
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[TpuBOANTH IPUMEPHI IEPEXOTHBIX
dbopM OpraHU3MOB.
AHaMM3UPOBATH ITyTH PEIICHUS
poOJIEMBI COXPAaHEHUS
O6ropazHoobpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpraHrU4YCCKOro Mmmpa

CoBpeMeHHas cUCTEMa OPraHUYECKOro
mupa. [IpuHnumne! kaaccuduxanum
oprannu3MoB. OCHOBHbIE

CUCTCMAaTUYICCKHUC I'PYIIIILI OPraHn3MOB.

JdemoHcTpanuu
Tabnuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUPA

PackpriBaTh conepikanne TEpPMUHOB U
MOHSTHIA: OaKTEepPHH, apXEeH, BHICIITNE
pacteHus, 3eIEHbIE BOJLOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIH,
MOXOBH/IHbIE, TATOPOTHUKOBUTHBIE,
XBOILEBUIHbBIE, MJIAYHOBUIHBIE,
rOJI0OCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTBI, KUIIEUHOMOJIOCTHBIE,
IJIOCKUE YEPBHU, KPYIJIbIE YEPBH,
KOJIbUAThIC YEPBH, YICHUCTOHOTHE,
MOJITIOCKH, UTTIOKOYKUE, XOPIOBEIE,
rpyOBbl, JIUIIATHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPIaHUYECKOr0 MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
IPYyMITBl OPTaHKU3MOB.

OOBICHATH NPUHILIMIIBI KIAaCCU(PUKALIMH
OpTraHHU3MOB.

[lepeuncnsiTh OCHOBHBIE IPU3HAKU
MPOKAPUOT, PACTECHHM, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOAOPOCIECII.
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[IpuBOAUTH IPUMEPHI IPE/ICTABUTEIICH
OCHOBHBIX CUCTEMAaTUYECKUX TPYIII
OpraHU3MOB

Nroro yacos 1o teme 15
S | Tema «IIponcxokaeHne 4eJJ0BEKa — aAHTPOIIOreHe3»
5.1 | AuTpomnonorus — 1 Pa3nenel v 3a1a4n aHTPOIIOJIOTUH. PackpeiBath conep:kaHue TEPMUHOB U
HayKa O YEJIOBEKE MeTonabl aHTPOITOJIOTHH. HNOHSITUIA: aHTPONOJIOT s, MOp(OIOTHS,
JleMoHCcTpanun AHTPOIIOTE€HE3, AHTPOIIOMETPHS,
Tabauis! 1 cxembl: «MeToabl PEKOHCTPYKIIHS, apXE0JIOT s,
AHTPOIIOJIOT Y. sTHOTpadus.
Oo0opynoBanue: MyJsiKU HasbiBaTh paszaensl u 3anauun
OKaMEHEJIOCTE!, MPEIMETOB AHTPOIIOJIOTUH.
MaTepUaIbHON KYJIbTYPbI IPEIKOB XapakTepu3oBaTh METO/IBI
yenoBeka; potorpadun HaXog0K AHTPOIIOJIOTUU U CPABHUBATh UX MEXKY
MCKOIIA€MbIX OCTaTKOB YEJIOBEKA co00i1.
Brienats BOnpoCkl 3BOTIOLHAN
YeJI0BEKa, UCCIIEyeMble TP MTOMOIIN
Pa3IMYHBIX METOJIOB
5.2 | PazButue 1 CraHoBieHuUE NMPeICTaBICHUIN PackpsiBaTh conepxanne TEPMUHOB U
npe/iCTaBICHU N 0 MPOUCXOKJACHUH YEIOBEKA. MOHSITUI: AaHTPOIIOT€HHAs TEOPUS,
O MPOUCXOKICHUU Penurnosneie Bo33peHusl. TpynoBas Teopusi, Homo sapiens.
yeJioBeKa CoBpeMeHHbIE HayYHbIE TEOPHH. OuenuBars Bkiaa Y. Jlapsuna

JdemoHcTpanuun

[Hoptper: Y. JapBuH.
Tabauibl U cXeMbl: «MeTOIbI

AHTPOIIOJIOT UM .

B Pa3BUTHE IIPEACTABICHUIN

O IIPOUCXOKICHUHU YEIIOBEKA.
ApPryMEHTUPOBAHHO KPUTUKOBATh
PEIUTUO3HbIE IPEACTABIICHUS
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OobopynoBanme: MymsKu
OKaMEHEJOCTEN, PEIMETOB
MaTePUATBHON KYJIbTYPhI MPEIKOB
YyesIoBeKa; pernpoaykiuu (potorpadun)
KapTUH ¢ MU(DOTOTHICCKUMHU U
OMOJIEHCKUMU CIO’KETaMU
IIPOUCXOKICHHUS YeIIOBEKa

O MPOUCXOXKICHUH YEJIOBEKA C TTO3ULIUU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAyYHbIE TEOPUH
MIPOUCXOKJICHHS YEeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0J1CTBO 4YeIOBEKa C )KUBOTHBIMU.
CucreMaTuecKoe MOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CpPaBHUTEIHHO-MOP(OJIIOTHUECKHE,
AMOpHOIOrnYecKue, (PU3n0JI0ro-
OMOXMMHUYECKHE, TOBEICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOXkKIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra ¥ BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabnuiel v cxembl: «I 0JT0BHOM MO3T
YeoBeKay, «YeroBekooOpa3HbIe
00e3bsiHBIY, «CKelleT 4eJoBeKa u
CKEJIET IUMIaH3e», « Py TMMEHThI 1
aTaBU3MBbI».

OO0opynoBaHme: CKEJIET YEJIOBEKA,;
MOJIENIb YEpEeIa YEI0BEKA U Yyepena

PackpbiBath coepxanue TEPMUHOB U
MOHSATUHN: PYIUMEHTHI Y YeITOBEKa,
aTaBU3MBbI Y UEJIOBEKA,
MPSIMOXOXICHUE, BTOPAasi CHTHAIbHAs
cUCTEMaA.

OmnpenensiTh CUCTEMATUYECKOE
MOJIO’KEHUE YeI0BEeKa B OPTaHUYECKOM
MHUpE.

BoIABISTE UepThI CXOJCTBA U PA3TUUHNS
YeJIOBEKA M )KUBOTHBIX.
XapakTepu3oBaTh CBUACTEILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBEHO-MOP(OJIOTUYECKHE,
aMOpHoIOoTHYECKHE, (PU3UOIIOTO-
OMOXUMHUYECKHE, TOBEACHYECKHUE).
[IpuBOANTE MPUMEPHI ATABU3MOB U
PYJIIMMEHTOB Y U€JIOBEKA.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOpMHUPOBABIIINECS B CBSI3U

C IPEBECHBIM 00Pa30M KHU3HU MPEIKOB
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MINMITIaH3€, MOJCJIb KMCTHU YCJIOBCKA U
KHCTH IINMIIaH3C.

JlaGoparophasi paGora
«M3ydyeHne 0cCOOEHHOCTEN CTPOECHHUS

CKCJICTA YCIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM

1 TIPSIMOXO0KJICHUEM.
BBIABIATE IPUYHHBI 0OCOOCHHOCTEN
CTPOEHMSI Uepera YeJloBeKa

10 CPAaBHEHUIO C YEJIOBEKOOOPA3HBIMU
00e3bsHaMU.

CpaBHUBATH OPYJIUNHYIO JIESITEIBHOCTh

YeJI0BEKAa U JKMBOTHBIX.
CpaBHUBaTH OCOOCHHOCTH BBICIIEH
HEPBHOM JEATEIILHOCTH YEJI0BEKA U
YKUBOTHBIX

5.4 | IBKylIue CUJIbI JIBrokytue cuibl ((hakToph) PackpeiBath copepxaHue TEPMUHOB U
(pakTopsnl) aHTpoOIIOreHe3a: OMOJIOTUYECKHUE, MOHATUM: HACJIEACTBEHHAS
aHTpOIIOTeHEe3a conuasbHble. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OHMOJIOTHYECKHUX M COITUATBHBIX OpyIuiHas e TENbHOCTD, TPYIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHMYECTBO, OOIIEHUE, PEYb.
JdemoHcTpanumn XapakTepu30BaTh JBUKYIINE CUIIbI
TaOauisl ¥ cxembl: «JIBUXKy1ue CUIbl | aHTPOIIOTeHE3a: OMOJIOTUICCKUE
aHTPOIIOTCHE3a. collMaIbHbIE
OoopynoBanue: MyJISIKU IPEIMETOB
MaTepuaIbHON KYJIbTYpbl IPEAKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTaIUH OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpriBath conepxaHue TEPMUHOB U

aHTPOIOreHe3a

Pannue yenoBekooOpa3sHbie 00€3bIHbI
(IPOKOHCYJIbI) U pAHHUE TOHTUJIBI —
0011I1e MPEJIKK YEITOBEKOOOPa3HbIX
00e3bsIH U JIt0/IeH. ABCTPATONUTEKH —
JIIBYHOTME MPEAKH JIto1e. YenoBek

MOHSITUI: aBCTPAJIONUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIniT,
UYenosek refiaensoeprckuii, Yenopek
HEaHIepTAIIbCKUM, KPOMaHbOHELI,
JICHHCOBCKHM 4YeJ0oBeK, YenoBek
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YMEIIbII, IEPBBIE U3TOTOBIICHUS
opyauu Tpyna. Yenosek
NPAMOXOJISIIIUN U TEPBBINA BBIXO
mroJie 3a npenensl Adpuku. Yenosek
reieIb0epreKuii — oOIIHi MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YeJI0BEKa pa3yMHOro. Yemosek
HEaHAEPTATbCKAN KaK BUJ JIFOJICH
XOJIOTHOTO Kiinmara. Yenosek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu Appuku.
[Taneorenerrka v nMajieOreHOMUKA.
JdemoHcTpanuun

[loptpetst: JI. JIuku, A. S. Porunckuid,
M. M. I'epacumos.

Tabnuibl U cXeMbl: « IBOTIOINUOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONIUTEK,
«Yenosek ymensliny», «HenoBek
MPAMOXOAAIINNY, «JIeHUCOBCKHM
yenoBek», «Heanaepranbuby,
«KpomanboHI1IBIY, «IIpenku yenoBekay.
Oo6opynoBanme: MojaeIH TOpca
IIPEJIKOB YEJIOBEKA; MYJISKH [IPEAMETOB
MaTepUaIbHOU KYJbTYpPbI TPEIKOB
YEeJI0BEKa

pa3yMHBIA COBPEMEHHOTO THIIA,
NaJICOTCHETUKA.

XapakTepu30BaTh OCHOBHBIE CTAUN
AHTPOITOTEHE3A.

BbISIBISATE MPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TPEAKOB YEJIOBEKA
Ha Pa3HbIX CTAAUAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJU{ aHTPONOTeHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKHUE
JaHHbIE, 00pa3 KU3HU U OPYIUsl TPpyJa.
CpaBHHMBATH NPEACTABUTEICH OCHOBHBIX
CTAaIM{ aHTPOIIOTCHE3a
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5.6

DBOJIIOLIHS
COBPEMEHHOTO
YyeJI0BeKa

DBOJIOLMS COBPEMEHHOTO YEJIOBEKA.
EcrectBeHHbIN OTOOP B MOMYIAIUAX
yenoBeKa. MyTallMOHHBIN MPOIIECC U
nosmmMopusm. [lomysiimonabie
BOJIHBI, Ipei() TeHOB, MUTpAITUs U
«3¢deKT ocHOBATES» B MOMYJISAIUAX
COBPEMEHHOTO YEJIOBEKA.
JdemMoHcTpanuu

TaOauIbl U cXEMBL: «DTaIlbl DBOJIOLIUNA
YeJIOBEKa»

PackpbiBath copepxaHue TEPMUHOB U
MTOHATHN: MyTallMOHHBIN IIPOLIECC,
noJuMop(hu3M, MOMYJISIIUOHHBIE
BOJIHBI, ipei( reHoB, MUTpaIus,
«3(PDHEKT OCHOBATEN.
XapakTepu3oBaTh POJb €CTECTBEHHOTO
0oTOOpa B MOMYJISIUSIX COBPEMEHHOTO
YeJI0BeKa.

OrneHnBaTh POJIb MyTAIIMOHHOTO
npolecca, NOMyJIsIIUOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «3pdexra
OCHOBATEJISD» B ABOJIIOLIUYU TOMYJIALINI
COBPEMEHHOT0 YeJIOBEKA.

[IpuBoauTH MpUMEPHI PAKTOPOB,
CTIOCOOHBIX BBI3BATh MOMYJISIIMIOHHBIC
BOJIHBI B 9BOJIFOIIMIM COBPEMEHHOT'O
YesoBeKa

5.7

YenoBeueckne pachl.
MexaucunurinHapHbIe
METO/Ibl aHTPOIIOJIOTUH

Yenoseueckue packl. [lonarue o pace.
bonpime pacel: eBporneouiHas
(eBpazuiickasi), aBCTpaJIO-HETPOUIHAS
(9KBaTOpHUaIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
IyTH paccesIeHus YesloBeKa 1o
naHere. EAMHCTBO YeoBeUeCKUX pac.
Hayunas HecoCcTOSTETbHOCTh pacu3ma.
[Ipucnoco0i1eHHOCTh YenoBeKa

K Pa3HbIM YCIOBUSAM OKPYKAIOIIEH

PackpsiBaTh conepxanne TEPMUHOB U
IOHATHI: paca, paCOreHes3, pacu3M,
COLIMAJIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKK OOJIBIINX
pac 4eaoBeKa: eBPONICOUTHON
(eBpa3uiickoil), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIILHOMW ), MOHTOJIOUTHOM
(a3uaTcKO-aMepUKaHCKOM).

BpIsBIISITE TPUUKMHBI BOSHUKHOBEHHUS
YeJI0BEUECKUX pac.
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cpensl. Bausiaue reorpaduueckoit
cpenbl U perda reHoB

Ha MOP(OJIOTHIO U (PU3UOJIOTHIO
YEJI0BEKa.

MexucuuIuInHapHbIE METOIbI

B pu3nuecKoi (OMOIOTHIECKOM )
AHTPOMOJIOTMH. DBOIOLMOHHAS
AHTPOTOJIOTUS U MaJIC0AaHTPOTIOJIOTUsT
YEJIO0BEYECKHUX MOIYJISIUN.
buocounansHbie Hccien0BaHUS
npupojibl uenoseka. MccnenoBanue
KOABOJIIOLUU OMOJIOTUYECKOTO U
COIIMAJILHOTO B YETIOBEKE.
JdemoHcTpanuun

Tabuuibl v cxeMbl: «Pachl yenoBekay.
IIpakTueckas padora

«3yyeHune 5KOJIOTHYECKUX aJanTalni
YEJIOBEKa»

[TpuBOAUTH IPUMEPHI ATANITUBHBIX
PU3HAKOB Y TIPE/ICTaBUTEIICH
YeJIOBEUECKHX pac.

[IpuBOIUTH CBUAECTENHCTBA €AMHCTBA
MIPOUCXOK/ICHUS YEIOBEUECKHX Pac.
CormnocTtaBiisiTh aJalTUBHBIC TUITHI
JIOJIEN C pacOBBIMH NPU3HAKAMU.
Jloka3bIBaTh HAYYHYIO
HECOCTOATENIbHOCTh pacu3ma

Htoro yacoB o Teme 10
6 Tema «9K010TUsI — HAYKA 0 B3AMMOOTHOIIEHHSIX OPTAaHU3MOB U HATOPTaHU3MEHHBIX CHCTEM C OKPY KA
cpenoin»
6.1 | 3apoxxnenue u 1 3apokICHUE U PA3BUTHE DKOJIOTHU PackppIBath cojepxanne TEPMUHOB U

Pa3BHUTUC SKOJIOI'NH

B Tpyaax A. I'ym6onpara, K.®. Pynbe,
H.A. CeBepuioBa, J. I'ekkens,

A. Tencin, B.H. CykauéBa. Pa3nensl u
3a/1a4u 3KOJIOruH. CBA3b HKOJIOTUU

C IpYIMMH HayKaMHU.

ITOHATHN: IKOJIOTHs, ayTIKOJIOTHS,
CHUHAKOJIOTHSl, SKOJIOTHUSI COOOIIECTB U
DKOCHUCTEM, IKOJIOTHS BUIOB U
MTONYJISILUH.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
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JdeMoHcTpanuu

[MoptpeTtsi: A. I'ymb0nbaT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'exkensp, A. Tencnu, B. H. Cykaués.
TaOmuis! ¥ cxeMbl: «Pa3aesnsl
SKOJIOTHI

3apOKICHHS U PA3BUTHS DKOJIOTHHU KaK
HayKH.

[IpuBoauTH MpUMEPHI 0OHEKTOB
U3Y4YEHUS SKOJIOTHH.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSIINE
nepesa y4eHbIMU-3KOJIOTAMH.
VYcraHaBauMBaTh B3aMMOCBA3b SKOJIOTUH
C IpYTUMU HayKamMu

6.2

MeTo1bI YKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHHUHU I YeJI0BEKa

Metonas!l skonoruu. IloneBrie
HaAOJIIOICHHS. DKCTIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTtopHbie. MoieupoBanue
B DKOJIOTMM. MOHUTOPHHT
OKPYXaroUIEH CPe/Ibl: TOKAJIbHBIM,
pErHOHATBHBIN U TJI00ATBHBIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3E1
YEJI0BEYECTBA C MPUPOJION.
DOopMUPOBAHUE IKOJIOTUUYECKOU
KYJBTYPBI U KOJIOTHYECKON
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuun

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXaroUEH Cpeabh».

PackpbiBaTh copiepKaHre TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOIIOACHMS,
MOHHUTOPHUHT OKPYKaIOIIEN CPEBL,
MO/IeJINPOBaHUE, SKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbl IKOJIOTHH.
[IpuBOIUTH TPUMEPHI TTOTEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BoIsiBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpYKarolIen cpelibl Kak MeTo/1a
AKOJIOTUYECKUX HUCCIICIOBAHUN.
OOOCHOBBIBATH 3HAUCHHUE
AKCIIEPUMEHTOB B DKOJIOTUUECKUX
HCCIICIOBAHUSIX.

CpaBHUBaTh J1aDOpATOPHBIE U
MIPUPOIHBIC SKCIIEPUMEHTHI KaK METO/IbI
AKOJIOTUYECKUX HCCIICTOBAHMI.
OrneHnBaTh 3HAaYEHUE MPOTHO3UPOBAHUS
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JlaGoparopHnasi paGora
«3yueHre MeTo10B 3KOJIOTUYECKHUX
UCCIIeIOBAHUI»

KaK METO/a DKOJOTMYECKUX
HUCCIIEeI0OBaHM.

O00CHOBEIBAaTH HEOOXOIUMOCTh
DKOJOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT'0 YeJIOBEKa

HToro yacos 1o teme 3
7 | Tema «OpranusmMsl 1 cpeaa OOUTAHUD)
7.1 | Dxonornyeckue 1 OKosorudeckue (pakTopsl U PackpbIBath conepxkaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JEHUCTBUA. MOHSATUI: PKOJOTHYECKUH (haKTop,

Knaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
Oouotuueckue, antpororeHusie. Ooue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux axropos. [IpaBuino
muHnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTD.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBL.

JemoHcTpauun

Tabauibl ¥ cXeMbl: « IKOJIOTHUECKHE
bakTopb».

Oo6opynoBanme: repbapuu u
KOJUICKITUU PaCTCHUN U )KHBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3ITMYHBIX YKOJIOTHICCKUX
dbakTOopoB

OMOJIOTUYECKHUI ONITUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHPYIOIIHI)
(dhaxTop.

Knaccuduumpopars 3K00ruueckme
(aKTOpBI 10 pa3HBIM OCHOBAHUSIM.
Xapaktepu3oBaTh 00IIMe
3aKOHOMEPHOCTH JE€UCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO0CHOBBIBATH JCHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAHUYHUBAIOLIETO
(daxTopa.

[TpuBOAUTH pPUMEPHI:
WUTIOCTPUPYIOLIUE IEHCTBHE TTpaBuiIa
MUHUMYMa, OTPaHUYUBAIOILETO
(dhaxTopa, BpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuornyeckue
¢dakropsl. CBeT Kak
DKOJIOTUYECKUN

bakTop

Abunortndeckue paktopsl. CBET Kak
sKoJioruueckuit pakrop. [ericTpue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUMN U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CUTHaJIbHAS
pousb cBeTa. OTONEPUOAU3M.
JdemoHcTpanuu

Tabnuibl u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIITIbI
YKUBOTHBIX IO OTHOIIIEHUIO K CBETY).
OobopynoBanme: repdbapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIIOOMBEIC, TCHEIIOOUBEBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHusl.

JlabopaTopHasi padota
«BpIsiBIEHNE pHUCTIOCOOIEHUI
OpPraHu3MOB K BIIMSIHUIO CBETa»

PackppiBaTh copepkaHue TEPMUHOB U
MIOHATUM: CBET, (POTONEPUOTU3M.
XapakTepu3oBaTh ACHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBATh JEHUCTBUE Pa3HBIX
YYaCTKOB COJTHEYHOTO CTIEKTpa

Ha OpraHU3MBI.

BBISABISATE 0COOCHHOCTH CTPOCHUS U
KU3ZHENIEATEIIbHOCTH PACTEHUN Pa3HbIX
AKOJOTHYCCKUX TPYMI 10 OTHOIICHUIO
K CBETY (CBETOJIIOOMBBIC, TEHETIOOUBEIE,
TCHEBBIHOCIIMBEIC).

[IpuBOINTH MPUMEPHI PACTEHUHN Pa3HBIX
HKOJIOTUYECKUX TPYII 1O OTHOIIEHUIO
K CBETY.

BBISABISATE 0COOCHHOCTH CTPOCHUS U
KU3HEICATCITLHOCTH JKUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYIII MO OTHOIICHHUIO
K CBETY (JTHEBHBIC, CYMEPEUHBIC,
HOYHBIC).

[IpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPy

10 OTHOIIICHHIO K CBETY.
OOGO0CHOBBIBATH 3HAUCHUE
doTorneproan3Ma B )KU3HU OPTaHH3MOB
U JUTS IPAKTHKHU CETBCKOTO

XO035IUCTBA
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7.3

AOuoruueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYECKUN

dakTop

TemnepaTypa Kak 3KOJIOTHYECKU I
dakTop. JleficTBre TemMmnepaTypbl

Ha opraHu3Mel. [lolikunoTepmMHbIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JdemMoHcTpanuu

Tabsuib! v cxembl: « TenIoKpOBHbBIE
AKUBOTHBIE», «XOJIOIHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUHU TETUIONOOUBBIX,
3UMOCTOUKHX, MOPO30yCTOMYUBBIX
pAacTEeHUi; Yy4esia MTUIL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIMSTHUIO TEMIIEPATYPhI»

PackpeiBath copepkaHue TEPMUHOB U
MIOHATHI: TEMIIEpATypa,
MONUKWJIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOKMO3, IBPUTEPMHbBIEC
OpraHU3Mbl, CTCHOTEPMHbIEC OPTraHU3MBI,
TEPMOPETYJISLIHS.

XapakTepu3oBaTh JICVCTBUE
TeMIrepaTyphbl Ha OPraHU3MBbl.

BbIABIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAECATEITBHOCTU TOMKHIOTEPMHBIX

(X0JIOTHOKPOBHBIX) 1 TOMOHOTEPMHBIX
(TETIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI MOMKUIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TENJIOKPOBHBIX ) dKUBOTHBIX.
BbIABIATH OCOOEHHOCTH CTPOEHUS U
KUZHEJEATEIBHOCTH TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTEeHUM.

[IpuBOAUTH IPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHUM.

IIpuBOINTH IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.

129



7.4 | AGuoTtnueckue Bi1ayKHOCTB KaK 9KOJIOTUYECKUN PackpbiBath copepxaHue TEPMUHOB U
(dakTopbl. BiaxxHocThb dakrtop. [IpucnocobeHus pacTeHU MOHATHUM: BJIAXHOCTb, THAPODUTHI,
KaK SKOJIOTHYECKUI K MOJJIepKaHuI0 BOAHOTO OanaHca. rUrpopuUTHI, ME30PUTHI, KCEPODUTHI,
(dakto Knaccudukanus pacteHuit ’KUBOTHBIE: BOJIHBIE, TIOJIyBOJIHBIE,

110 OTHOLIEHUIO K BOJIE. Ha3EeMHBbIE.
[IpucnocoOaeHHsT KUBOTHBIX XapakTepusoBaTh JACHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJHOIO PEXHUMA. KaK 9KOJIOTHYECKOr0 (pakTopa.
JleMoHCTpanun BoIsBISITE 0COOEHHOCTH CTPOCHUS U
Tabauiel U cxeMbl: «Du3noI0orUUecKue | )KU3HEAESITENBHOCTH PACTEHUN Pa3HBIX
aJanTalny >KUBOTHBIX). DKOJIOTUYECKUX TPYIII 10 OTHOLICHHUIO
Oo6opynoBanme: repOapuu pacTeHUil, | K BOJE.
OTHOCSIIUXCS K TUTpoduUTaM, [IpuBOAUTH IPUMEPHI PACTEHUI Pa3HBIX
kcepoduTaM, Me30(huTaM, KOMHATHBIE | DKOJIOTMYECKUX TPYII 110 OTHOLICHUIO
pacTeHUs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHasi padoTa BrIsSBIISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH ¢buznonoruueckue NpucnocoOIeHUs
PACTEeHHI U3 Pa3HBIX MECT OOUTAHUS» | JKUBOTHBIX K H3MEHEHUIO BOJHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOIHBIX,
MOJIYBOAHBIX M HA3€MHBIX )KUBOTHBIX
7.5 | Cpeasl oOuTanus Cpenpl oOMTaHKMS OPraHU3MOB: BOAHAsA, | PackpbIBaTh cojiepkaHue TepMHUHA

OpTraHU3MOB

HA3eMHO-BO3/yIIIHAs, TOUYBEHHAS,
riyOWHHas MOJAMOYBEHHAs,
BHyTpHOpranu3MeHHas. Ou3nuko-
XUMHUYECKHUE 0COOCHHOCTH CPeJl
0oOUTaHUs OPraHU3MOB.

«cpena OOuTaHusY.

XapakTepu3oBaTh 0COOCHHOCTH
BOJHOM, HA3EMHO-BO3AYIIIHOM,
MMOYBEHHOM, TJTYOMHHO MOJIMOYBEHHOU U
BHYTPUOPTAaHU3MEHHOM cpell OOUTAHUSI.
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[IpucnocoOaeHust OpraHU3MOB K KU3HU
B Pa3HbIX Cpeaax.

JdeMoHcTpanuu

Tabsuubl ¥ cxeMbl: «Cpenbl 00UTaHUA
OpraHU3MOB).

Ob6opynoBanme: KOJJICKIIUU
KUBOTHBIX, OOUTAIOIINX B PAa3HBIX
cpenax

CpaBHHBaTh QU3HKO-XUMHUUICCKHEC
yCJIOBHS Pa3HBIX CpeJl OOMTaHUS.
BrIsIBISITE 4epThl NPUCTIOCOOJIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3IYIIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpeax
oOuTaHus.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OOUTAIOIIMX B PA3HBIX Cpellax

7.6 | buonoruueckue buonornyeckue putmsl. BHemHne u PackpbIBaTh copepkaHue MOHATHS
PUTMBI BHYTpEeHHME pUTMbI. CyTOUYHBIE U «OMOJIOTUYECKUE PUTMBDY.

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTraHU3MOB K BHEILIHNX, BHYTPEHHUX, CYTOUYHBIX U
CE30HHBIM U3MEHEHHSM YCIOBUI TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
AKU3HH. [IpuBOANTH MPUMEPHI POSIBICHUS
JleMoHCTpanun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabuauubl u cxembl: «bruonoruueckue OpPTaHU3MOB.
PUTMBI». BbIABIATH 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUIEKI[UU PACTEHUU U )KUBOTHBIX, YCIIOBUM JKU3HHU.
o0nagaroumx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PaCIpPOCTPAHEHHBIX
U3MEHEHUSIM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | uzHeHnusie GopMbl XKuszHenHsie (opMbl OPraHU3MOB. PackpeiBath conep:kaHue NOHATHUSA

OpraHUu3MOB

[TonsTHe 0 *KU3HEHHOH (hopMme.
XKuzHenubie HOPMBI paCTCHHIA:
JIepeBbsl, KYCTAPHUKH, KyCTAPHUYKH,

«CKU3HEHHAas1 (hopMa OpraHu3May.
BbIsBIISITH 0COOCHHOCTH CTPOEHUS U
KU3ZHENIEATEIbHOCTH PACTEHUN pa3HbIX
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MHOT'OJIETHUE TPABBI, OJHOJIETHUE
TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOHOHTHI, TCOOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U
00pasza >KU3HH.

JdemoHcTpauumn

Tabauiel u cxembl: «Ku3HEeHHBIE
dbopmbl pactenuity, « KuzHeHHbie
(bOpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUHN U KUBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (DOPM.

[IpuBOINTH IPUMEPHI PACTEHUH PA3HBIX
KU3HEHHBIX (POPM.

BBIABIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAECATEIBHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POPM.

[IpuBOANUTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Bums
OMOTHUYECKUX B3aMMOJICHCTBUI:
KOHKYPEHITUS, XUIITHUIECTBO, CHMON03
u ero ¢opwmel. [Tapazutusm,
KOOIIepaIys, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMTUYCCKHUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHMS OPTAaHM3MOB B CpEJIc
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
UCKITFOUCHUSL.

JdemoHcTpanun

TabauIbl U cXeMbl: « IKOCHCTEMA

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSTUI: KOHKYPEHIMUS, XUIIITHUYECTBO,
Mapa3suTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETpopuueckue
B3aUMOJECHUCTBUA.

XapakTepu3oBaTh BUAbl OMOTHYECKHUX
B3aNMOJICHCTBUN.

OOBACHATH CYITHOCTh KOHKYPEHIIUH,
XUIHUYECTBA, Apa3UTU3MA,
MyTyaJIn3Ma, KOMMEHCAIA3MA.
[IpuBOAUTH MpUMEPHI OPTaHU3MOB,
Y4aCTBYIOIIUX B OMOTUUYECKUX
B3aMMOJECHUCTBUAX PA3HBIX TUIIOB.
OueHuBaTh 3HaU€HHE OMOTUYECKHUX
B3aMMOJICHCTBUH IS CYLIECTBOBAHUSA
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HIMPOKOJUCTBEHHOTO JIECAY,
«DKOCUCTEMAa XBOMHOTO JIecay,
«lenu nuTa"usy, « XUITHUYECTBOY,
«Tapazutuzm», «KoHkypeHIHs»,
«Cumonosy», «KommMmeHcaansmy.
Ob6opynoBanme: KOJJIEKIIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpraHU3MOB B CpeJie OOUTaHUS.
OG60CHOBBIBATH JICHCTBUE PHUHITUTIA
KOHKYPEHTHOTO UCKJIFOUCHUS

B3aUMOJICMCTBUSAX
Hroro yacos o teme 9
8 Tema «Iko10rusi BUA0B U MOMYJISIIIMID
8.1 | Dxonornueckue 3 DKOJOTUYECKUE XaPAKTEPUCTUKH PackpsiBaTh conepkaHue NOHATHS
XapaKTePUCTUKHU nonyJyanuu. [lomynsius kak TOMYJISLIHS.
MOMYJISIIIUN ouonoruyeckas cucrema. Poin OneHnBaTh 3HAUEHUE HEOTHOPOTHOCTH

HEOJHOPOIHOCTHU Cpebl, PU3NUECKUX
OapbepPOB U OCOOCHHOCTEH OMOJIOTUH
BUJIOB B ((OPMHUPOBAHUHU
MIPOCTPAHCTBEHHOU CTPYKTYPBI
nonynsauuid. OCHOBHBIE ITOKA3ATENH
NOMYJISIUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXKJIaEMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.
JdemoHcTpanuun

Tabauis! ¥ cxembl: «IKOJIOTUYECKUE
XapaKTEPUCTUKU NOMYJISLANY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, PU3NYECKUX OapbepoB U
0COOEHHOCTEN OMOJIOTMH BUJIOB

B (OpMHUPOBAHUU TTPOCTPAHCTBEHHOMN
CTPYKTYPbI MOMYJISIITUNA.

[IpuBOAUTE pUMEPHI TOMYJISALUI
Pa3HBIX BUJIOB PACTEHUI U )KUBOTHBIX.
XapaKkTepu30oBaTb OCHOBHBIC
AKOJIOTUYECKHE TTOKA3aTenn
MOMYJISIIIUN: YUCIICHHOCTh, INIOTHOCTD,
BO3pACTHAas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUT'PALIUS.
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IMOIIYJIALIUN ((BO?:p&CTHBIG IMUpaMHu bl
IMOMyJIALIUKN»

8.2 | Dkonoruueckas DKOJOTUYECKasi CTPYKTypa Nonyisiiuu. | PackpeiBaTh coepxaHue TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MTOMYJISIIUN. NOHATUN: TUHAMUKA MOITYJISNH,
MOMYJISIIIUY. JlMHaMMKa ONYJIALUH U €€ peryasius. | OMOTHYECKUI TOTEHIIMAI IOy IALUH,
JlnHamuyKa oy broTrueckuit moTeHIMAN MOMYJISIUA. | KPUBBIE BBKUBAHUA, (PAKTOPBI
U €€ perysiums MoaenupoBaHue TMHAMUKA CMEPTHOCTH, EMKOCTb CPEBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTHU nonyJisinuu. Kpusbie pa3menieHus oco0eu Momysiuu

BBDKHUBAHUSA. PeTylsnus 4ucIeHHOCTH | Ha 3aHMMAaEeMOMN TEPPUTOPHUH.

MOMYJISIITUA: poJib (PAaKTOPOB, OneHuBaTh OMOTHYECKUI MOTEHIIUAI

3aBUCSIINX U HE 3aBUCSIIUX OT MOMYJISIITUN Pa3HBIX OPTaHU3MOB.

IUIOTHOCTHU. DKOJIOTUYECKUE CTPATETUN | AHAJIM3UPOBATh KPUBBIC pOCTa

BUJIOB (1- U K-cTparerun). YUCJICHHOCTHU TOMYJIALIMU U KPUBbIE

JdeMoHcTpanuu BBDKUBAHMUS.

Tabauiel U cxembl: «CKOPOCTh OOGOCHOBBIBATH TPUYUHBI CIIEPKUBAHUS

3aCEJICHUS TIOBEPXHOCTH 3EMJIIU OMOTHYECKOTO MOTEHIINaIa pocTa u

Pa3IMYHBIMHA OPraHU3MaMm» MIPUYUHBI BCIIBIIIEK POKIAEMOCTH
y OTJICJIbHBIX OPTaHU3MOB.
[Tepeuncnath pakToOpbl CMEPTHOCTH,
PEryJIMPYIOLIE YUCIEHHOCTh
MOIYJISALIMN PACTEHUH U )KUBOTHBIX.
OnuchIBaTh YKOJIOTUYECKUE CTPATETUH
BUJIOB

8.3 | Dkojoruueckas HUIIA [TonsaTre 00 PKOJOTHUESCKOMN HUIIIS PackpbiBaTh cojiep)KaHE TEPMUHOB 1

BHUJIA

Buga. Mecrooburanue. MHOroMepHast
MO/IEJIb SKOJOTUYECKON HUILIA

MOHSITHN: DKOJIOTUUECKAsl HUIIIA, BUJI,
apeasl, UHBa3usl.
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Jx. 1. Xatunncona. Pazmepsl
sKoJ0THYecKOr HUM. [ToTeHmanpHas
U peali30BaHHAs HUIIIY.

Bup xak cuctema nomynsanuii. Apeanbl
BUJ0B. BUAbI M UX )KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpAIAM )KUBOTHBIX. bronornyeckue
VHBA3UM YY>KEPOJIHBIX BUJIOB.
JdemMoHcTpanuu

[loptper: JIx. Y. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojaenb
3KOJIOTUYECKOW HUIIA

JIxx. Y. XaTunHCOHAY.
Oo6opynoBanme: repObapuu pacTeHUN;
KOJUICKI[UU )KUBOTHBIX.
JlaGoparopHnasi paGora
«IIpucnocoOyieHns cCeMsiH pacTeHUM

K pacCeJICHUIO»

XapakTepu30BaTh MHOTOMEPHYIO
MOJENb YKOJIOTUYECKON HUIIIH

JIxx. M. XaTunHCOHA.

[IpuBOINUTH TPUMEPHI SKOJIOTUUECKUX
HUII Pa3HbIX BUJOB PACTEHUN U
KUBOTHBIX.

BBIABIATH OTAMYKE SKOJIOTUYECKOMN
HUIIU BUJA OT €r0 MECTOOOUTAHUS.
['padprueckn nzodpaxath
MHOTOMEPHYIO MOJIEb KOJIOTUUECKOU
HUILM JJIS1 Pa3HbIX BUJIOB.

BbIABIATH NPUYMHBI pa3IUIUI

B pa3zMepax dKOJIOTMYECKON HUIIH

Y Pa3HbIX BUJOB PACTEHUH U )KUBOTHBIX.
AHaIU3UPOBATh PUYUHBI U
MIOCJIEJICTBHSI CMEHBI DKOJIOTMYECKOM
HUILN

Htoro yacos mo teme 9
9 | Tema «I9K0J0rus COOOIECTB. JKOJOTHYECKHE CHCTEMbD)
9.1 | CooOecTBO 1 Coob6miecTBa opranu3MoB. buorieno3z u | PackpsiBaTh cojiepkaHue TEPMHUHOB H
OpPraHU3MOB — ero cTpykrypa. CBsi3u MexXIy MOHSATUH: OMOIIEHO3, OUOTOTI.
OHoLIeHO3 OopraHu3Mamu B OMOLIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €ro

JdeMoHcTpanuu
Tabmauib! u cxembr: «CTpyKTypa

CTPYKTYPBI: BUIOBYIO,
HIPOCTPAHCTBEHHYIO, TPO(PUUECKYIO.
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OunoreH03a», «IKOCHCTEMA
IIUPOKOJIUCTBEHHOTO JIECay,
«DKocHCcTEMA XBOMHOTO JIecay

[lepeuncrnaTh U TPUBOIUTH TPHUMEPHI
CBSI3CH MEX Ty OpraHHu3MaMHu
B OMOILIEHO3€E

9.2

DKocucTEMA

DKOCUCTEMA KaK OTKpPBITasi CUCTEMA
(A.JIx. Tencnun). yHKIIMOHATIBHBIS
0JIOKH OpPTaHHU3MOB B DKOCHCTEME:
IPOAYLEHTbI, KOHCYMEHTHI,
penyueHThl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u ceTu.
AOuoTtruueckue 0JI0KH SKOCUCTEM.
[TouBBI ¥ MBI B 3KOCUCTEMAX.
KpyroBopoTt BeliecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JemoHcTpauumn

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuiel v cxembl: «DYHKITMOHATBHBIC
IPYIIbI OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llenn mutanus (macTOuIHas,
JNETPUTHAS)».

Oo6opynoBanme: repbapun pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3Bepen

PackpbiBaTh cofepkaHrue TEPMUHOB U
MOHSTUHN: IKOCUCTEMA, POAYIICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, Tpopuaeckue
ypOBHH, Tpoduueckue (MUILEBbIC) HETU
U CEeTH.

Ha3biBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOJAUTH IPUMEPHI OPTaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOILIUXCS
3HAHHUM O PacTeHMsIX, Tpudax,
OaKTepusiX U JKUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
ITIOTOK 3HEPIUHU B IKOCUCTEME.
OOBSACHITH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BEIIIECTB U TOTOKE SHEPTHH.
[IpuBOAUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIe YPOBHU
TPOPUUECKUX MUPAMHU/I.

CocTaBmsTh CXeMBbI IEPEHOCA BEIIECTBA
Y DHEPTUHU B DKOCHUCTEMAaX (IIeTH
MIUTAHUS).
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CpaBHI/IBaTI) HaCT6I/IHlHI>Ie U ICTPUTHBIC
OCIIN IMUTaHUA

9.3 | Dkonoruyeckue OCHOBHBIE ITOKA3aTENN YIKOCUCTEMBI. PackpriBath cogepxaHue TEPMUHOB U
MIAPAMU/IbI buomacca u npoaykuus. MOHATHI: IPOAYKIUs, OroMacca,
DKOJOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKAas TUPaMU/Ia.
OMOMAacChl U DPHEPTHUH. XapaxkTepu3oBaTh IpaBuiia
JemoHcTpanumn AKOJIOTHYECKUX MUPAMUJ] YUCEIL,
TaOauIbl U CXEMBI: « DKOJIOTHYECKas OMoOMaccChl U YHEPTUH.
nMpaMujia Yucein, «IKoJorudeckas OOBSACHITH NPUYUHBI PA3TUYUN
nupamMuga OMOMacchy, B IMPOJAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAS] MUPAMUIA SHEPTUN» | DKOCHUCTEM.
[IpuBOINUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
MUPaAMHUI.
CpaBHuBaTh OMOMAacCy U MPOAYKIIUIO
DKOCHUCTEM CyIIHM 1 MHUpPOBOro okeaHa
9.4 | Usmenenus Jlunamuka skocucmenm. PackpeiBaTh conepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHATUM: CYKIIECCHSI, KTUMAKCHOE
CYKIIECCUU Dnykmyayuu. HanpasiieHHbIE COOOIIECTBO, CYKIIECCUOHHBIH Psijl.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccud. [lepBuuHbIe M BTOPUUHBIE
CYKIIECCUU U UX MPUYUHBI.
AHTpOTNIOTEHHBIC BO3/ICHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiecTBo. bruopaznoobpasue u
IIOJIHOTA KPyrOBOPOTa BELIECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapakTepru30BaTh CyKIIECCHH:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX MPUMEPBI U HA3bIBATh MPUYHHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BPEMEHHBIC U KOPEHHBIE
OMOTreO1IeHO3bI Ha KOHKPETHBIX
IIPUMEPax CBOEH MECTHOCTH.
MonennpoBaTh pe3yJIbTaThl Ipolecca
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JdeMoHcTpanuu

Tabsuue! 1 cxeMbl: «O0pa3oBaHue
6osotay, «[lepBuunas cykueccus,
«BoccranoBieHue eca mnocie noxapay

CMEHBI OMOTEOIIEHO30B 10/ BIUSHUEM
aHTPOIIOTEHHOTO (hakTOpa

9.5 | llpupoxansie [IpupoaHbIe 3KOCHCTEMBI. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
HKOCUCTEMBI Dxocucmemvl 03€p u pex. Ikocucmemvl | TOHATUN: PUTOIIIAHKTOH, 300TUIAHKTOH,
Mopeli U OKeaHo8. IKocucmemvl myHOp, | SPyCHOCTb.
niecos, cmenetil, nyCmvitb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHCTpanun HKOCUCTEMBI, UX OCHOBHBIE
Tabnuibl ¥ cxembl: « IKOCUCTEMA KOMIIOHEHTHI (Ha IpUMepe 03epa,
IIMPOKOJIMCTBEHHOIO JIECAY, XBOWHOTO U IIMPOKOJIMCTBEHHOI'O JIECa).
«JKocucTeMa XBOMHOIO JIecay, OOBSACHITH TPUUUHBI PA3TUIHOU
«IKocucTeMa 03epay. OroMacchl MPOAYLIEHTOB U
O0OopynoBaHme: akBapruyM Kak MOJEb | KOHCYMEHTOB B IPUPOIHBIX
9KOCHUCTEMBI. HKOCUCTEMAX.
IKCKypeHst «IKCKypcus B THIUYHBIN | COCTaBISITh NACTOUIIHBIE U JCTPUTHBIC
OuoreoreHo3 (B 1yOpaBy, Oepe3HsIK, LEMY MUTaHUS TPUPOIHBIX IKOCUCTEM.
eJbHUK, HA CyXOJO0JIbHBIN WIN [IpuBOANTH MPUMEPHI OPTAHU3MOB,
HNOWMEHHBIH JIyT, 03epo, 60JI0TO)» BXOJISIIIIUX B COCTaB (PUTOMIJIAHKTOHA,
300IJJaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OMOMacCy U MPOTYKLUIO
BOJIHBIX U Ha3€MHBIX YKOCUCTEM
9.6 | AHTpOIIOTEeHHbIE AHTpPOINIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh conepxaHne TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSATUI: arpO3KOCHUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Paznuuus Mexay aHTPOIIOTEHHBIMU U | MOHOKYJIBTYpA.
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IPUPOAHBIMHA SKOCHCTEMAMHM.
JemoHcTpauumn

Tabyuibl ¥ CXeMBI: « ATPOLIEHO3Y,
«KpyroBopor Be1ecTs 1 OTOK
SHEPIUU B arpoOLEHO3E».
Oo6opynoBanme: repbapuu
KYJbTYPHBIX U TUKOPACTYIIUX
pacTeHUN.

IKCKYypcHs « DKCKYpCHs

B arpO3KOCUCTEMY (Ha MMOJIe WIn

B TEIUIMYHOE XO3AKUCTBO)»

XapakTepu3oBaTb OCHOBHbBIE
KOMITOHEHTBI arpO3KOCHCTEMBI.
[IpuBOIUTH MPUMEPBI ATPOIKOCUCTEM.
CocTaBisATh NENU MUTAHKS arpOLEHO3a.
O60CHOBBIBATH TPUYUHBI HU3KOU
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI U
IIPUPOIHBIE DKOCUCTEMBI.
XapaxkTepu3oBaTh POJIb YEJIOBEKA

B COXpPAHEHUH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpO03KOCUCTEMBI.
ODKOMOHUTOPUHT

Ypb6o3xocucrtembl. OCHOBHBIE
KOMITOHEHTHI YpOOIKOCUCTEM.
I'oponckas dopa u payna.
CunHaHTpONM3aIUs TOPOJICKOM (hayHBbI.
buonornueckoe u X03UCTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POpMUPOBaHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonozo aghghexma u 6uoos-
20UuUKamopos (Kinoueswix 6Uu00s)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc 3HEPTUH U BEIIECTB MEXKIY
CMEKHBIMU 3KOCUCTEMAMHM.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIHU3AIMS, TOpoJCcKas Quiopa,
ropojckas ¢ayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI yPOO3KOCHCTEM.
OnuceIBaTh OMOJIOTUYECKOE U
XO3SIMICTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

[IpuBOIUTH IPUMEPHI U OLIEHUBATH
COCTOsIHME YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BoIsIBISITE 0COOCHHOCTH TOPOCKON
(bropsl 1 GayHBbI.

CpaBHHBaTh YpOOIKOCUCTEMBI U
MIPUPOJIHBIE FKOCUCTEMBI
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MOMYJISIUNA U DKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX
BO3JIEUCTBUI.

Mexanusmul 6030eticmsus 3a2psa3HeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
Op2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCNEUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
AKOCHUCTEM.

JdemoHcTpanuun

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEMY.

IIpakTueckas padora

«3ydenue u onucaHnue
ypOOIKOCHUCTEMBI.

JlabopaTopHasi paboTa

«3yuenue pazHOOOpa3Us MEJIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HbIX
AKOCHCTEMAX)

HToro vacos 1o reme

12
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10

Tema «buocdepa — rinodajabHasi IKOCUCTEMA)»

10.1

buocdepa. Ctpykrypa
1 cocTaB bruocdepbl

2

buocdepa — obuennanerapHas
0001104YKa 3eMIId, TI€ CYIIECTBYET WU
CyLIECTBOBAJIA KU3Hb. PazBuTune
npeAcTaBieHu o ouocdepe B Tpyaax
3. 3rocca. Yuenne B.1. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u eé
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (PyHKIIHH.

JdemoHcTpanuu

[loptpetsl: B. . Bepuaackuid,

3. 3roce.

Tabuuub! 1 cxemsbl: «l'eochepsl
3emuny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHATUI: Onocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIECTRO.
[TpuBoUTE GOPMYTUPOBKH OCHOBHBIX
nonoxxeHuit yuenus B. 1. Bepnanckoro
o duocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
UX COCTaB, HAa3bIBAaTh 00IACTH
pacnpoCcTpaHEHHs )KUBOT'O BEIIECTBA

B 000JI09Kax 3eMJIH U BBISBIISTH
MPUYHUHBI €T0 PA3IUIHOTO
pacmpeseseHusl.

[lepeuncnarb GyHKIIMH )KUBOTO
BelecTa onocdepsl (razosas,
OKHCIIUTETHHO-BOCCTAHOBUTEIbHAS,
KOHLIEHTpallMOHHAs!, OMOXMMHUYECKas).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3/ICICTBUS KUBOTO BELIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OnoIoTHYeCKyIo HH(HOPMAITUIO

0 TJI00AJTbHBIX SKOJIOTHYECKUX
npoOsemax 6uocdepsl, MOTydaeMyIo

U3 Pa3HBIX HCTOUYHUKOB.

141




OuenuBath Bkiaa B. M. Bepnajackoro,
3. 310cca B CO3jaHUE YUCHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUSI
ounocdepsl.
KpyroBopoTsl
BELIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ounocdepnl. OcobeHHoCcTH OHOCPepbl
Kak ri100abHONU SKOCUCTEMBI.
JluHamMu4yeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreoXUMHUUYECKHE IIUKIIBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Ouocdepe.

JemoHcTpauumn

Tabauubl u cxembl: «I'eochepsl
3emnmn», « ODyHKIIUU 5KUBOTO
BELIECTBAY,

«KpyroBopot azoTa B mpupoe»,
«KpyroBopot yriepoaa B mpupoae»,
«KpyroBopoT kuciopoia B mipupoe»,
«KpyroBopoT BOJbI B TPUPOAE»

PackppiBath copepxanue TEPMUHOB U
MIOHATHM: TJI00aTbHAs SKOCHCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIICCTB,
OMOreOXUMHUYECKHUE ITUKJIBI.
XapaKTepru30BaTh 0COOCHHOCTH
ouocdepsl Kak riodabHOM
HKOCHUCTEMBI.

Onpenensath GyHKIHI0 Onocheps

B oOecreueHn OUOTEHHOTO
KpyTroBOpOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEPO/Ia, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHrBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB IS CYIIIECTBOBAHUS KU3HH
Ha 3emuie.

OOBSICHATH POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BCIIECTB.

BoISIBISATE TUHAMHYECKOE PAaBHOBECHE
ounocdepsr.
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[TpuBOAUTE MPUMEPBI PUTMUYHOCTH
SIBJICHHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHabHOCTH OMochepsl. [TonsTHE PackpbiBath copepxaHue TEPMUHOB U
ounocheprr. OcCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIN: MOHATHI: OMOMBI, TYHJpa, XBOUHbBIC
OWOMEI CyIITH. TYHJIpa, XBOWHBIE JIeca, CMEIIIAaHHBIC W | JIECA, CMEILIAHHBIC JIeca,
YcToitunBoCTh IITUPOKOJIMCTBEHHEBIE JIeca, CTEIH, IITUPOKOJUCTBEHHEIE JIeca, CTEIH,
ounochepsl CaBaHHBI, TyCThIHU, TPOIMYECKHE JIECA, | CABAHHBI, IyCThIHU, TPOITUYECKHUE JIECA,

BBICOKOTOpbsi. KimMar, pacTUTENbHBIA | BEICOKOTOPbSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykrypa ¥ (yHKIHS )KUBBIX CUCTEM, | XapaKTEPU30BATh OCHOBHLIE OMOMBI
OIICHKAa UX PECYpCHOIO MOTeHIMata u | CyLIu.
onocdepHbIX PYHKIUH. CpaBHHBaTh OCOOCHHOCTH KJIMMaTa,
JleMOHCTpAIMH MOYB, PACTUTEIHHOTO U )KUBOTHOTO
Tabauip! 1 cxembl: «OCHOBHBIE OMOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmny, «Kimmmarnaeckue nosica BbISBISTH MPUYHHBI 30HATHBHOCTH
3emumy, « TyHaapay, «Taiiray, B Onocdepe
«CMeIIaHHBIN J1ecy,
«IInpokonucTBEHHBbIN J1E€C», «CTEnbY,
«CaBannay, «IlycTbiHsY,
«Tponmueckuii necy.
Oo6opynoBanme: repbapun pacTeHUN
Pa3HBIX OMOMOB; KOJUIEKITH KUBOTHBIX
Htoro yacos mo teme 6
11 | Tema «HenoBek M OKpPY:KaOUIAs CPeaay
11.1 | Bo3neiicTBue 2 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh conepkaHre TEPMUHOB

yejoBeka Ha Ouochepy

puyuHbl. Bo3nencTeue yenoBeka
Ha 6nocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHATHI: aTMocdepa,
BEIIIECTBA-3arPSI3HUTEIIH,
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cpeasl. OxpaHa BO3Ayxa. 3arpsA3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne
KJINMaTa.

JdeMoHcTpanuu

Tabyuuibl U cXeMBbl: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruapochepbd?, «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3HPerT

MapHUKOBBIN 3D (DEKT, «030HOBAs
TIBIPa», KKUCIOTHBIC 0K,
ruapocdepa, IBTpouKanus BOI0EMOB,
MI0YBa, YPO3Hs MTOYB, ICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHamM3UpOBaTh AHTPOIIOTCHHBIC
(haxTophl BO3ICUCTBUS Ha Onochepy
(posb yesoBeKa B IPUPOJIC) HA Pa3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh IN100aIbHbIC
AKOJIOTHYECKHE MTPOOIIEMBI;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHUN; SIKOJIOTMYECKUE
po0JIeMbl, CBSI3aHHBIC

C YBETTMUCHUEM TpaHCIIOPTa

B KPYITHBIX TOPO/IaX; ABTPOPUKAIIUIO
BOZI0OEMOB; MOCTICACTBUS 3arPsI3HCHUS
BOJI XUMHYECKIUMH BEIICCTBAMU;
BO3JICHICTBHE YEIOBEKA HA TOYBEHHBIH
MTOKPOB.

ApryMeHTHpPOBATh 3HAUYCHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUN
BOITPOCA O TOIJIEP)KAHUH YCTOMYUBOCTH
o6unocdepol
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11.2

AHTpPOIIOreHHOE
BO3JIEUCTBHE

Ha paCTUTEIbHBIA U
YKABOTHBIA MUD.
Oxpana npupoasl

AHTPONOreHHOE BO3/ICHCTBUEC

Ha PACTHUTEIIbHBIN ¥ )KUBOTHBIN MUD.
OxpaHa paCTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIC PUHITUIIBI OXPaHBI
npupozsl. Kpacueie kauru. Oco6o
OXpaHseMbIE PUPOJTHEIE TEPPUTOPUHI
(OOIIT). boranuueckue caabl U
300JIOTHYECKUE TTaPKH.
JemoHcTpauumn

Tabauiet U cxeMbl: «Oco60

OXpaHsEMBbIE IPUPOAHBIE TEPPUTOPHUMY.

Oo6opynoBanme: Gpotorpapuu
OXpaHSIEMBIX PACTEHUU U )KUBOTHBIX
Kpacuou kauru PO, KpacHoi kauru
peruona

PackpriBatTh copepxkaHue TEPMUHOB U
MOHSITUI: COKPAILICHUE
O6ropa3zHooOpasus, oXpaHa MPUPOJIbI,
0Cc000 OXpaHseMbI€ IPUPOTHBIC
tepputopuu (OOIIT), 6oTanmueckuit
call, 300JIOTUYECKHI MapK.
XapaKTepu30oBaTh IJIAaHETAPHYIO POJIb
PacTEHHI U )KUBOTHBIX.

[IpuBOIUTH PUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIBHBIN U )KUBOTHBIN

MHP.

XapaxkTepu3oBaTh TPUHITUTIBI
«BCceMHUpHOM CTpaTeruu OXpaHbl
MIPUPOIBD».

[lepeuncraTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PacnoJIOKEHHBIX B CBOEH MECTHOCTH.
JlokasbIBaTh Ha MPUMEPAX ONACHOCTh
COKpaIIeHHs] OMOJIOTUYECKOTO
pazHooOpasust 3eMIIH.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYMCJIEHHBIX BUAOB PAaCTEHUN U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHbIe KHUTH
pernoHoB u Kpacnyto kaury PO
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11.3

PanmonanrsHoe
MIPUPOAONOJIH30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEYECTBA U TIPUPO/IBL.
PanmonansHOE MPUPOIOTIOTH30BAHHE
U COXpaHEHUe OMOJOTNYECKOTO
pasHooOpasus 3emiu.

OO61re 3aKOHOMEPHOCTH
TII00ATBHBIX IKOJIOTHICCKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KPHU3HUCA U €T0
BEPOSTHBIC MTOCIIECTBHSL.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BHUTHS OMMACHBIX TEXHOTCHHBIX
TIPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEHMOCHOCOOHOU dHepeemuKe.
Buonozuuecroe paznoobpasue u
ouopecypcul. Hayuonanvhule
uHgopmayuonHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHGhopmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHogvl 3Kopeaburumayuu 3KocCucmem
u cnoco6o8 6opvovL

¢ buonospedcoOeHuUsAMU.
Pexoncmpykyus mopckux u HazemHvIX
IKOCUCTEM.

PackpsIBaTh conepxaHue TEPMUHOB U
ITOHATHN: PallMOHAIBHOE
IIPUPOIOINOIB30BAHNUE, YCTOMUUBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
DKOJIOTUYECKUN CIIEI.

XapakTepu30BaTh OCHOBHBIEC IIPUHIINAIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceIBaTh HEMCUEPTIAEMBIE U
ycuepraeMble IPUPOIHBIE PECYPCHI,
IIOAYEPKUBAsI OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH NPUPOIHBIX
PECypCOB; XapaKTEpU30BaTh IIPOLIECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
MPUBOASIINE K UX (POPMHUPOBAHUIO.
PackppiBaTh po01eMbl paliliOHATIBHOTO
IIPUPOIOIIOIB30BAHUSA U HAXOAUTH IIyTH
UX PELICHUS
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JdeMoHcTpanuu
Ta0munb! ¥ cxeMbl: «Moaenu
YIPaBJISIEMOTO MUPA»

Htoro gyacos o teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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