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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio u3ydeHus (U3MKH Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METampeIMETHBIM  pe3yibTaraM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOAMYECKON TOMOIIHU YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOIIUM AJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3UYECKHe 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBisgeT HaubOojee sCHble oOpa3lbl MPUMEHEHHMs] HAy4HOIO MeToja
MO3HAHUs, TO €CTh CII0CO0a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM W HWHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTB:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHBIE U MCIOJb30BaTh HAy4yHBbIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu u3yuyeHHst (QU3MKM HA YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTebHble IMPOTrpaMMbl,
yTBepxk1€HHONW pemenneM Komnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotoko ot 3 nexabdbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OOy4aroIlUMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEICTABICHUA O HAyyHOM MeETOAE TO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POJU (U3UKU AJIS Pa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOMH, MOATrOTOBKA K JaibHENIEMY O0YyYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkeHnne STHX IeNell mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleurnBaeTCs PELICHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHHe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUI;

® OCBOGHHME METOJIOB DELICHHUS MNPOCTEHIINX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
bu3nuecKkux MojesIel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMH HaOIOJaTb HNPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME NPUEMOB PabOTHI ¢ MH(popManued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALINY;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIFHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PrU3nUecKoil HayKH.

Ha u3yuenune ¢u3uku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Ja00paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHAATeNbHBIA XapaKTep, YUYWUTENb JIeJaeT BBHIOOP MPOBEACHUS J1aOOpaTOpHBIX paboT
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroIMXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3nYecKue SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, FJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIEC.

Ouznyeckue BenuuuHbBL W3mepenue ¢uznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecreCTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIHIIOTE3,
SKCIIEPUMEHT II0 TMPOBEpKEe THUIOTe3, O0ObsAcCHeHHEe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuveckue, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSL.

2. dusuueckue TpuOOpHI U MpoLEAypa NPSIMbIX W3MEPEHUI aHAIOTOBHIM U HHU(PPOBBIM

puoOpoOM.

Jlabopamopuwvie padbomot u onvimol.

Omnpenenenne 1eHbI IEIEHUS MKaIbl HK3MEPUTEIBLHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MaybIX TEN.
N3mepenne TtemrepaTypbl MpH TOMOIIM JKHUIKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIIEpaTyphl.
6. IlpoBeneHue uccienoBaHMs O MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapuKa,
MYLEHHOTO TOPU30HTANIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nes 2. [leppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.
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JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeiicTBHe dYacTHI] BEHIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSDKEHUEM WUITU OTTATKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsimoi. PaBHoaelicTByromasa cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.

HabGmonenre n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

AN i e

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIapUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHS Opycka WM IIapUKa MO HAKIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPOTO TeEa.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Tea U
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT o0bEMa, Temmneparypsl. [lepenaua naBneHust TBEPIABIMU TEIaMH, KUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMarnueckue MamuHbl. 3aBUCHMOCTH JABICHUS KUIAKOCTH OT
ryounbl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUyUMHBI CylIecTBOBaHUS BO3IYLIHOM
o6omoukn 3emnu. Ombir Toppudennu. M3mepenune atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(epHOTro JaBICHHS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BriTamkuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coobmraronyecs: CoCy/Ibl.

I'mopasnuueckuii mpecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBICHUS.
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3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvimol.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOW B KHUIKOCTD
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHUIIBL, JCHCTBYIOLIEH Ha TeEJIO B
KUAKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOJKH M OIpPEIEICHHE €€
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprus.
Mexanunueckast pabotra. MOIIHOCTb.
[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdyara K 6J10Ky. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanunueckass sHeprus. KuHetmyeckas W mnoTeHUHaTIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUS DHEPIMH B MEXAHHKE.

Hemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnuvie padbomot u onvimol.
1. Ompenenenue paboOThl CHIBI TPEHHUS TPU PABHOMEPHOM JIBWKEHHU Tela I10
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycloBHIl paBHOBECHS pbluara.
3. Usmepenue KIIJl HakIOHHOM MJIOCKOCTH.
4. HW3ydeHune 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.
8 KUIACC

Pasnea 6. TemioBblie IBJICHUS.
OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUU CTpPOEHUs BellecTBa. Macca

U pasM

Cppl aTOMOB U MOJICKYIIL. OHLITBI, MOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIeKy.]IHpHO--KHHeTquCKOﬁ TGOpI/II/I. CMa‘II/IBaHI/Ie nu KaHI/IJIJISIpHBIe SIBJICHUS. TGHJIOBOG
pacIIMpeHne U CKaThe.

Temmeparypa. CBsI3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBW)KCHHS YacCTHIIL.
Buytpennsis sHeprusi. CrnocoObl HU3MEHEHHMs BHYTPEHHEW OSHEprum: Temonepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[BI Termonepeaaqn: TGHHOHPOBOI[HOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



KommuectBo Temnorel. YiaenpHas TEIIOEMKOCTH BelIecTBa. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX

BCIICCTB.

Kunenue.

VYaenvbHas TemnoTta IuiaBneHus. [lapooOpazoBanue u KoHAeHcaius. McmapeHwe.
VYaenpHas TemoTra mnapooOpa3oBaHUsA. 3aBHUCUMOCTb TEMIIEPATypbl KUIEHHUS OT

aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIeH CpeIbl.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBUKCHHUSI.

2. Habmonenue nuddysun.

3. HaOmroneHue siBneHUI CMauyMBaHUS U KaWJUISIPHBIX SBJICHUH.
4. HaOGmroaenue TenjaoBoro pacuiupeHus Tel.

5. V3MeHeHue naBieHUs raza npu U3MEeHEHUH 00bEMa 1 HArPEBAHUU UJTU OXJIAXKICHUU.
6. IlpaBuna usmMepeHus TEMIEPATYpPHI.

7. Bunzpl Teuionepeaayn.

8. OxnaxxaeHue Npu COBEPILIEHUN padOTHI.

9. HarpeBanue npu coBepiIeHUN padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHeHUE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGnronenue kumeHwus.

12. HabmroneHne nocTossHCTBA TeMIEpaTyphl IPH IJIaBJICHHUH.

13. Mopenu TemIoBBIX ABUTATEIIEH.

Jlabopamopnuvie pabomul u onvimol.
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10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHMUS.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUsSI BO3JayXa OT €ro oOnéMa u
HarpeBaHUs WM OXJIKICHHUS.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU JUIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIepaTyphI.

HaGnronenne n3MeHeHrs BHYTPEHHEW DHEPTUU TeJla B Pe3yJIbTaTe TeTulonepeaadn 1
pabOTHI BHEITHUX CHIL.

HccnenoBanue sBIEHUS TETNIOOOMEHA MPU CMEIIMBAHUU XOJIOHOU U TOpSTUEit BOJIBI.
OnpeneneHne KOJNMMYECTBA TEIUIOTHI, TOIYYEHHOTO BOJOH MpH TEIUIOOOMEHEe C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

Onpenenenne yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OrnpezenieHre OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Omnpenenenue yneabHON TEIUIOTHI IIABJICHUS JIb/IA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€J1 OT BEJIWYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3yiekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. cTOUuHMKM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKTpuueckoe HarpsbkeHue. ConpoThBiIeHHE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 118 ydacTka Lenu.
ITocnenoBarenpbHOE U MapaUIEIbHOE COCTUHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTPUUECKOI0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U TIOTPeOUTENH IEKTPUUYECKOM SHEepruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mMoJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs1 Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe moiie
ANEKTPUYECKOrO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb HOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHsI ANEKTPUUECKOW HHEPTUU. ODIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJjia SJIEeKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
YCTpOoKCTBO U IEMCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTUYeCKast UHIYKLUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHMKY TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B )KHUJIKOCTH.
. I'a30BBIi1 pa3psz.
. I3mepenue cuiibl Toka aMIepMeTpoM.
. I3MepeHue 351eKTprIecKoro HanpsKeHNUsI BOJIBTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHHUM.
. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU pa3IeieHUs MOJ0COB MATHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OnsIT Opcrena.
. MarnuTtHoOe noje Toka. JJIeKTPOMarHmr.
. JleicTBME€ MarHMTHOTO IOJIS1 HA IIPOBOJIHUK C TOKOM.
. DJIEKTPOJABUTaTENb OCTOSHHOIO TOKA.
. UccnenoBanue siBIEHU 3J1€KTPOMarHUTHOM MHIYKIUU.
. OnbiTel Dapages.
. 3aBUCUMOCTb HaIpPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
. DIIEKTPOreHepaTop NOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITH MO HAOTIOEHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U IUAJIEKTPUKH.
COopka u mpoBepKka padOThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAIPsHKCHUS.

SN HE D=

HccnenoBanue 3aBUCMMOCTU CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3rcTopa M HaIPsKEHUs Ha PE3UCTOPE.
7. OnbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJEKTPHUUECKOTO  CONPOTHUBIICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU IONIEPEYHOr0 CEYEHUS U MaTepHala.
8. Ilpoepka mpaBuia CIOXKEHHUS HANPSOHKCHUH TPU TOCIEAOBATEILHOM COCIHMHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuiia JUisl CUIbI TOKA IPH NMapajuIeIbHOM COETUHEHUN PE3UCTOPOB.
10. Onpenenenue paboOTHI IIEKTPUUECKOTO TOKA, UYILIETO Yepe3 PE3UCTOP.
11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIIEIIEMOIN Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYIIETO Yepe3 JIaMIIOUKy, OT HalpspKeHUs
Ha HEW.
13. Onpenenenue KI1/I narpeBarens.
14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.
15. U3yyeHne MarHWTHOrO TMOJI TIOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAUHEHUH U
paszeneHuu.
16. UccnenoBanue AecTBUs 3JEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
17. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHSI KATYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUsS TOKA B KaTYILKE.
18. N3ydeHue neicTBUSE MAarHUTHOTO TIOJIsl HA IIPOBOJHUK C TOKOM.
19. KoHctpyupoBaHue U u3ydeHue paboThl JIEKTPOIBUTATENS.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.
21. OnpITEl MO MCCIEIOBAHUIO SBJICHHUS 3JEKTPOMAarHUTHOW MHAYKIMH: HMCCIIEOBAaHUE
U3MEHEHMI 3HAUe€HUS M HalpaBJICHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe JABMXKeHue. HepaBHOMepHOe
NpsMOJIMHENHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe najenue. OmbIThI
lanunes.

PaBHOMepHOE ABMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Herorona. Bropoi 3axkoH Herorona. Tperuit 3akon Herotona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cujla TPEHHUS
MOKOS1, APYTUE BUbI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOIHOIO MajJeHUs.
JBuxenue 1uaner Bokpyr Connna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KHu.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Tea0. PaBHOBecue TBEPAOTO TeIa
C 3aKpeIUIEHHOM Oochto BpaleHus. MoMeHT cuibl. LleHTp TsbkecTu.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs HUMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroct, TpeHusi. Cs3b

OHCPIUuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCJia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas 3Heprus cxkaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.

1.
2.
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaGnronenne MexaHM4YeCcKOoro ABMXKEHHsI TeJla OTHOCUTENBLHO PAa3HbIX TeJNl OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUM JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

M3MmepeHne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

Habumronenne ABM>XeHUS Tejla 0 OKPYKHOCTH.

Habumronenne MexaHMueCcKuX SIBJICHUN, IPOUCXOAIINX B cucteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHeTa (U3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJCHCTBUU TEIL.

W3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

[Tepenavya nMiysibca npyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPTUH MTPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOoM B3aUMOJAEHCTBUH.

CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBHH.

HaGnronenue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYeCKOM 3HEPTuH MpH CBOOOTHOM Ha/IeHUH.

CoxpaHeHue MEXaHU4YEeCKOW PHEPTHH NPH IBUKEHUU TeJia MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1.

KoHcTpynpoBanue Tpakra [uisi pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOIO JABM)KEHHUS
IApUKA WM TEIEKKH.

Omnpenenenne cpenHell CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHUs Tela IPU PAaBHOYCKOPEHHOM JIBM)KEHHU I0 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rUIOTE3BI: €COM MPH PaBHOYCKOPEHHOM JBM)KEHHMHM O0€3 HaydalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXEHHMS OT CHJIBI HOPMAajbHOTO
JIaBJICHMSL.

Onpenenenne k03P PULINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.



9.

Onpenenenne pabOTBl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOIBEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABUKHOT'O 0JI0KOB.

11. M3y4yenue 3akoHa COXpAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckne KoJje0aHUS U BOJHBI.

KonebarenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
amIuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaimieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. Beinyxaennsie koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogoapHble U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneOaHuii Tes MO AEMCTBUEM CUIIbI TSKECTU U CHIIBI YIIPYTOCTH.

2. Habmronenue konebaHuil rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOmroneHue BBIHYX/IEHHBIX KoJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaOmroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenne 4acTOTHI M EpUOJIa KOJeOaHUI MaTeMaTHYECKOI0 MasiTHUKA.

2. Omnpenenenue 4acTOTHI U NEpHOJIa KOJIeOaHUH NPYKUHHOTO MasgTHHKA.

3. MHccnenoBaHue 3aBUCHUMOCTH IEpHOJAa KoJeOaHWH MOABELUIEHHOTO K HUTH Ipy3a OT
JUINHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHWN MPYKUHHOTO MasTHHKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IepHOAA KoJeOaHHWU Tpy3a, MOABELICHHOIO K HUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpuojaa KoJIeOaHUH MNpPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue ycKOpeHUs! CBOOOAHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTpOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpa)KEHUE CBETA.

Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Tesneckona. [’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HproToHa. Cll0’keHUE CIIEKTPAIbHBIX 1[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.
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[TpsimonuHEHOE PACIIPOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOLI.

Xox mydeil B cobuparoleii 1uH3e.

Xox JIydeil B paccenBarolel JIUH3E.

[Tonryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mognens rinasa.
11. Paznoxenue 0enoro cBera B CIEKTP.

12. TTony4yenue 6€10T0 CBETA MPHU CIIOKEHUU CBETA Pa3HbBIX IIBETOB.

Jlabopamopnuvie pabomot u onvimeul.

1.
2.
3.
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HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHSI CBETOBOT'O JIyda OT yIJjla MaIeHHS.
N3ydyenune xapakTepuCTHK N300paXeHUs MpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yeHnne n300paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOr0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHHM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopna u minanerapuas mojens aroma. Moaens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHeHYaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopens aromHoro siapa. M3orombel. PanuoaktuBHBIE mnpeBpamieHud. I[lepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMsI 3apsI0BOIO U MAacCCOBOI'O YHUCE. DHEPIHUs CBA3U
aTOMHBIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeHcTBU paguOAKTUBHBIX U3y4YE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CnexkTpsl U3Iy4eHHs U NOTJIOLIEHUS.

2. CHekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopoaa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PabGora cuérunka HOHU3UPYIOIUX U3TYICHUH.

6. Perucrpauus u3inydeHus NpUPOAHBIX MUHEPAJIOB U MPOTYKTOB.



Jlabopamopnuvie pabomot u onvimel.

1. HabmioneHue CIUIONIHBIX U JIMHEHYATHIX CIEKTPOB U3ITyYCHHS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHUILbl IO TOPMO3HOMY HyTu (1O

dboTorpadusm).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBEHO--0000MIAIONNIT  MOAYTh MpEAHA3HAYCH I CUCTEeMATHU3AlNH U
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIBITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpeaAMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTU3MPYIOTCS — BUIBI
NESTENIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrnedMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMUPYETCs E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICJOBAHUS SIBICHUH TNPHPOJIBI W TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3aa4u, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CU€T TOro,
YTO 00YJaroIIuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHE SIBICHUS
B OKPYXKarollel MpUpo/ie U MOBCEIHEBHOM JKU3HH;

UCIOJIb30BaTh HayuHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHHI, B TOM YUCIE IS
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXKHBIX IOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

) mposiBJICHHE WHTEPECca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHUCKOU (PU3NIESCKOM
HayKH;

(] IEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(PH3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMCHCHHEM JOCTHKCHUHN (PU3UKH;

[] oco3HaHME BaKHOCTU MOPATbHO--3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[ BOCHIpHUSTHE 3CTETUYECKUX KauyecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHME ICHHOCTH (DU3MYEeCKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

(] pa3BUTHE HAYYHOM JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNbHOCTH;
5) popMupoBanus KyJbTYpPbl 310POBbs U IMOIMOHAJIBLHOTO 0JIATONOJIYYMSI:

[J oco3HaHME IIEHHOCTH Oe30macHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pedIeKCUU, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
JKe MpaBa y JpPYyroro 4enoBeKa;

6) TpyaoBOro BOCIUTAHUSA:

[J aKTUBHOE y4acCTHE B PEIIEHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTeIbHOM
OpraHM3alfy, TOopoJa, Kpas) TEXHOJOTHYECKOW U COIMAIBbHOM HANpaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

[J “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA:

[] opHWeHTalus Ha TpPUMEHEHHE (PU3NYCCKUX 3HAHWHA JUIsl pEIIeHHs 3aaad B o0JiacTu
OKpYKaroIel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH WX BO3MOXHBIX TOCIIEICTBUN
TUTSL OKPYXKAIOIIEeH Cpeibl;

[J oco3HaHME TII00ATBFHOTO XapaKTepa IKOIOTUIECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAIBLHOI U PUPOIHON CPeabl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIOJHEHUU MCCIEAOBAaHUNA U IMPOEKTOB
(bU3MYECKOI HANPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JPYTUX;

(] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTS;

[] moTrpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4YHCIEe (POPMYyIHUpPOBATH HJICH,
MIOHSATHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

[ oco3Hanue Ne(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o [] CTPCMJICHHUC QAHAJIM3UPOBATL W BLBIABIIATL B3aUMOCBA3U IIPHUPOMHL, OGH.ICCTBa u
9KOHOMMKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e [] omeHKa CBOMX JEHCTBHM C y4€TOM BIIMSAHUS Ha OKPYXKAIOLIYI0 CpEay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHUBHBIC
YHHUBEpCalIbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIe YHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBaHUS JIJIsi 0000IIeHUS
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BbIABJIATE NPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (1)I/I3I/I‘IGCKI/IX SIBICHUN ©
IPOIIECCOB, JIeNlaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHMs, BHIOOp Hambosee MOIXOSAIEro ¢
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

HCIIOJIH30BaTh BOMPOCHI KaK MUCCIIEI0BATEIBLCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSITEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIOXHBIN
(bU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 10  pe3yiabTaTaM
MPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMUS,;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPETOIO0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, MHCTPYMEHTHI W 3allpoChl MPH TOHWCKE W OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHaATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMYy TNpeAcTaBiIeHUs HH(OpMaruu u
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaia, pe3yJbTaToB JAaO0OPATOPHBIX padoOT H
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJISATh CBOU CYXKICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJACTABISATh  PE3yJIbTaThl  BBIOJHEHHOTO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHMMATh M WCIOJh30BaTh NMPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATHLHOW pPaOOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsl;

NPUHUMATh [T COBMECTHOW JIEATEIHHOCTH, OPTraHU30BBIBATH JCHCTBHS 1O €&
JOCTHIKEHUIO: PACTIPEICNIATh POJIM, 00CYKIIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JICHCTBHS C APYTUMH WICHAMUA KOMaH/IbL;
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO COPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JelcTBUS

Camoopranuzanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKrux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuN (MHIUBUAYaAIBHOE,
IPUHSITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIo);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPEIJIara€Mble BApUAHTHI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MPEUIaraTh IjlaH €€ N3MEHECHMS;

OOBSICHATH TMPUYUHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaTOB JEATENbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s HA MECTO APYroro yeioBeKa B XOJE CIopa WK JAUCKYCCUU Ha HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY MNpHU peuleHHH (GU3NYECKUX 3aJad WiId B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDI



K konny oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCITIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOEe
NBW)KEHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  NPSMOJIMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOINECS COCYIbI;

paznuyath siBrieHus (nudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBIKEHUE, WHEPLUsS, B3aUMOJCHCTBUE TEJ, PABHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpaIlCHHs, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, JKUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHUE TEJl, IPEBPAICHUS
MEXaHUYECKOW YHEPTrHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOe SBICHUE;

pacro3HaBaTh IPOSBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3MYecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, JNCHCTBUE CHIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EPHOrO IaBIICHHsI Ha XKHBOW OPraHU3M, IUIAaBaHHE PbIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUH;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TeN M (PU3MUECKUE SBICHUS, UCTIONB3Ys (hU3NIECKHE
BEJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJCHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas padorta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasl M MOTCHIIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUIT CMBICI HCIIOJIb3YEMBbIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3MUecCKUX BEIMYMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKH H3YUEHHBIX 3aBHCUMOCTEH
(bUBUYECKUX BEINYHH,

XapaKTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBuiia CIOXKEHHUs CHUJ (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIIO paBHOBECUsl pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXaHMKH,
3aKOH COXPaHEHHs MEXaHHMYECKOW DHEpPruH, TPH OTOM JaBaTh CIOBECHYIO
(bOpMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHCE;

OOBSICHATH (DU3UYECKUE SIBICHUS, MPOIECCHl W CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTYAIMid NMPAKTHKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUIHHHO-
-CJICJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOTMUYECKUX IIaroB ¢ OMOpPOW Ha
1-2 u3y4YeHHBIX CBOWCTBAa (U3MYECKUX SBICHUHM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eicTBHA, HWCHONB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUECKHE BEITHUYMHBI B (HOPMYIBI |
NPOBOJIUTH PAacy€Thl, HAXOAUTH CIPABOYHBIC JaHHBIE, HEOOXOAWMBIC IJISI pEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (PU3NYECKON BETMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh IMPH MOMOIIM (HU3UYECKHX
METO/I0B, B OINHCAaHUM HCCIEJOBAHUS BBIICNATH IPOBEPAEMOE IPEIIOI0KEHHUE
(runortesy), pas3inyaTb U HHTEPIPETUPOBATH IIOJYYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, IEaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTaHOBKY U3
IPEI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATE X0/ ONbITA U (OPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3aMMUCHIBATH
IIOKa3aHUs IpUOOPOB ¢ y4ETOM 3aJJaHHOM aOCONIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYILIETOCS
T€Ja OT BPEMEHU JIBUYKEHUS TeJla, CUJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW Tea M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOINAAU
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS MPYXKHUHBI, BBITAJIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH MJaBaHMS TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, cOOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MpeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIy4YECHHON
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJE MPEAJIOKEHHBIX Ta0Onuil M rpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTHh KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEIUYUH (IUIOTHOCTh BEIECTBa
KUAKOCTH W TBEPAOrO TeNa, CWJIA TPEHHUsS CKOJIBXKEHHUS, JaBIECHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B HKHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys MPEeIJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, NOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM 4HCIE: MOAMMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢u3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IOPUBOANUTH TPHUMEPHl (HAXOAUTh MH(MOPMAIMIO O TMpHUMEpax) MPaKTUYECKOro
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHMsI 3/I0pOBbsi M COONIONEHUS HOPM HKOJOTMYECKOTrO TIOBEIECHUS B
OKpYKarolleH cpese;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHM U ITyTEM CPAaBHEHUS



Pa3INYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIIONYJISIPHYIO JIUTEPATYPy
($U3MUeCKOro Ccojaep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MHUCbMEHHbBIE M YCTHbBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3n4ecKoro coaepkaHus, B TOM 4YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPH 3TOM
IpaMOTHO HWCIOJb30BAaTh HM3YyYCHHBIH MOHATUHHBIA ammapar Kypca (Qu3HKH,
COIPOBOKAATh BBICTYIIJICHUE IIPE3CHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenesTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMCcTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYIIIBL,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yjbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)XCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Telna,
HACBIIICHHBIA U HEHACBIIEHHBIH Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPCHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUMN 3apsiji, JIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, TOCTOSIHHBIA JJIEKTPUUECKUH TOK, MarHUTHOE
oJIe;

paznuuath SBIeHUs (TETUIOBOE pACUIMpPeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApEeHHe, KOHJICHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3 AU (oTBepaeBaHmE), KHUTICHUE, Terionepenaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINHUCAaHUI0 MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX JaHHOE (DU3NUIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUH B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (u3NUecKue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSHKCHHE U
KalWUISIpHBIE SIBJICHUS B NPHUPOAE, KPUCTAUIBl B Mpupoje, uziaydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
DJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJb MArHUTHOTO TOJS JJIA JKW3HU Ha
3emIie, ONSPHOE CHUSHUE, MIPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA TeT U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIUMYECTBO TEIIOTHI, YJelIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yJelIbHAsl TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTHh BO31yXa, AJIEKTPUYECKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOEe HaNpsDKEHHE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JIEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HauCHHS ¥ eIUHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEJIIMYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa ais ydacTka Lenu, 3akoH J[xoyna—JleHna, 3akOoH COXpaHEHHUs
SHEpPruy, NpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCBIBATh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (hU3HUECKHE MPOLECChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MLIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaloIlMEe (U3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ PeIIeHUs, IPOBOJUTH PacuEThl U
CpaBHUBAThH MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMUUHBI C H3BECTHBIMH JaHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOMKHO pPEIIUTh MpU TMOMOIIU (PUINYECKUX
METO/OB,  MCIOJb3ysd  ONHMCAaHUE  HCCIENOBAHMS,  BBIACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHUE, OLEHUBATh IIPABUIBHOCTH IIOpsAJKA IIPOBEIECHHUS HCCIECIOBAHNUS,
JleaTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIspHbIE SIBJICHUS, 3aBUCHUMOCTh JIaBJIEHMSI BO3JlyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCa OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LIBETA
u3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IIOBEPXHOCTH, OJJIEKTpHU3alus Tel W
B3aUMOJICVCTBUE DJIEKTPUUYECKHUX 3apsJ0B, B3aUMOJECHCTBUE ITOCTOSIHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DIIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (hOpMYJHpOBaTh IPOBEPSiEMbIE MPEANONI0KEHUs, coOupaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpyJOBaHMS, OMNHMCHIBaTH XOJA OMNbITa U
(GbopMyIUPOBATh BHIBOJIBI;

BBIIIOJIHATh MPSIMbIE U3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB U JaTYMKOB
(GU3MUeCKUX BEIMYUH, CPAaBHUBATh pPe3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU IONEPEUYHOIO CEYCHUS U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYLIETO Y€pe3 MPOBOJHUK, OT HANPSDHKCHHS HA POBOIHUKE,
UCCIIEOBAaHHUE TIOCJIE0BATEIBHOTO W IApaJUIEIBbHOTO COECJUHEHUM MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIEays



MPeJIOKEHHOMY IIaHy, (DUKCHPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCHMOCTH B BUJIE
TaOIHI U TpaUKOB, AETATh BHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
MPEJI0KEHHOW HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHE BEIHMYUHBI,

e coOmonaTh MpaBWJa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHNEM;

® XapakTepu3OBaTh MPHUHILMIBI JCHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa WX ONHUCAHHs (B TOM 4YMCJE: CHUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JICKTPOABUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNb3Yys 3HaHUSA O CBONCTBaX (DU3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh IPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKHUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, IBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEOCTaTr), COCTABISAThH
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeN0BaTeNbHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB IIEKTPHUECKUX IETICH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTh MH(MOPMAIMI0 O TMpHUMepax) MPAKTUYECKOrO
UCTIONIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJIHEBHOW KHM3HHM IS 0OECredeHUs
0e30MacHOCTH TpU OOpalleHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXKarollleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NYTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

®  UCIOJB30BATH MPH BBHITIOTHEHUU yYEOHBIX 3aJaHU HAYYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHer,
BJIaJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHs, 0000Imas
UHPOPMAIIAIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3MKH, COMPOBOXK/IATh BHICTYIICHHE MTPE3CHTAIIUEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIaA B  JEATENbHOCTb  TIPYIIBL,  BBICTpAaUBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBI, 3BYK, HMHOpPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIEKTPHl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- W ramma-
U3JIy4EeHUS], U30TOIIbI, SI/ICPHAsI DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE NPSIMOIMHEHHOE ABMKCHUE, CBOOOHOE MaJIcHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeNbHOE NIBIDKEHHUE (3aTyXarollhe U BBIHY)KIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0emoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHHUN B OKPYXKArOIIeM MHpeE (B
TOM 4Hclie (PM3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBBI, JBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMBbI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE JICMCTBHE  BHIMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHMM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢$oH, KOCMHUYECKHE IIy4d, PAAHMOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
NeiCTBUE PaJIMOaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJoBeKa), PU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3nYeCKUX SIBICHUM;

OTHUCHIBaTh U3yUYEHHBIE CBOMCTBA TEN U (HPU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJTMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKECHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIOPYrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO TMAJCHHsI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHS CKATOW MPY>KUHBI, KHHETUYECKAsI
DHEprus, TOJHAas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUECKH CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUSI HPHEPTrUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MIPUHIMUIT OTHOCUTEIBHOCTH [ "anmuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHsS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpHU SACPHBIX peaklUusX, IpU HTOM JaBaTh CIIOBECHYIO
(bOopMYyITHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHYECKOE BBIPAKCHHE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB € OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4M (OMUPAIOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYCHUS
(GU3M4eCKOil BETMUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pEIIUTh NPU TMOMONIM (HU3UIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLICIATH  IPOBEpsieMOe
HPENONI0KEHUE, OLICHWBAaTh IMPABWIBHOCTh TOpPSJKAa HPOBEAECHUS MCCIEOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUN U OIIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOUCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJI€OaHUH, MPSAMOIMHENHOE paclipoCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTP, M3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 HU30BITOUHOrO Habopa 000PYAOBaHUS, OMMCHIBATH X0 ONbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((OKYCHOE pacCTOsIHHME COOMparolie JIUH3bI),
000CHOBBIBAThH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

NIPOBOJIUTH HCCIICOBAHUE 3aBUCUMOCTEH (DM3MYECKHX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXEHHUS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MajieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUI] U rpaduKOB, AeNaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa M TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKHHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, cilenys NPesIoKeHHON MHCTPYKIHMH, BBIYMCIATh 3HAUCHHE BEIUYMHBI U
aHAJM3UPOBATh IOJIyYEHHBIE pEe3yJabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOmoIaTh TpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKK H3YYEHHBIX (M3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O SApa;

XapakTepu3oBaTh IPUHLUIBI JAECHCTBHS H3YYEHHBIX IPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UUCIIE: CIIMIOMETP, JATYUKH MOJIOKEHUS,
pacCTOSHUS ¥ YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPH PELIEHUU y4eOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS MU300paKEHUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTH HH(OPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A OOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoiicTBamu,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYKaroIleH cpee;

OCYIIECTBIISATh MOMCK HMH(POpManuu (¢u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BHIIIOJIHEHUHU Y4EOHBIX 3aJJaHUH HayYyHO--TIONYJISPHYIO JIUTEPATYPy
(GU3MUeCKOro cojep)kaHus, CIpaBOYHblE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/IeTh NpUEMAMU KOHCHEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOIIEHHsI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEI0BATENIBCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasfena (U3MKd M
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluueldl ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHUPa
1.1 dusuka - Hayka 0 IpUpoae 2 bubmorexa [OK
' Yia © Tpapoa https:/m.eds0o.ru/7f416194
bu6mmoreka [IOK
1.2 (0)) 2 1
HBHHCCIHIE BEIHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METOJT IIO3HAHUS 2 1 bubmorexa HOK
' v s https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pasnean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnuoteka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2 bubmorexa [TOK
' P B https://m.eds00.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6 OK
3.1 MexaHn4uecKkoe IBIKEHIE 3 nosmotexa Il

https://m.edsoo.ru/7f416194




3.2 Nuepnus, Macca, II0THOCTD 4 1 bubmorexa HOK
’ P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cua. B 14 2
. BB CI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TEJIaMH, JKHUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmmorexa LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChEpHOE AaBCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
.1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexattireckas oneprits 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble IBJIEHNA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
1 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT % I 20 1 7
OCTOSIHHBIN AJIEKTPUIECKUN TOK hitps./m.edsoo.ru/7i4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMAarHuTHAas WHIYKIIUI 4 bubmorexa HOK
’ p AYKIL https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4decKkoe IBMKEHHE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SAUMOICHCTRHIC Teit https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannueckne KoJe0aHNS H BOJHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHITICCIUE KOTICOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITHCCIUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuoreka [IOK




https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
4.2 JI 0 6 3
HHSBL I OTTITICCKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E IBJIEHUSA
5.1 Hcnyckanue v morjomnieHrue cBeTa aToMoOM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FlAepHbie peakiit ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 ) bubnnoreka [JOK
’ Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®u3uka — Hayka O PUpOJE.
SABneHus npupobl

KoauuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoThI

IpakTnyeckue
padoThI

Jara

U3y4eHus

DJieKTpoHHBbIE U(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUSI

du3znyeckue BEIUUYUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIlepaTypbl”

MeToapl HAYyYHOTO TTO3HAHMSL.
Onucanue PU3NYECKUX SBICHUMN C
IIOMOIIBIO MOJIEIIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTh IOJIETA
1IapuKa, MymeHHOro
TOPU30HTAIILHO, TEM OO0JIbIIIE, YUEM
00J1b11Ie BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIECTBA

I[BI/I)KGHI/IC qacTul BCIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccienoBanue «OMnbITh 1O

ynpyrocti. 3akoH ['yka

9 HaOJII0JICHUIO TEIJIOBOTO
paCHIMPEHHUS Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
OcoOeHHOCTH arperaTHbIX
1 cocrosiHUH BoJibl. OO0O0IIEHHE TIO bubnmoreka [JOK
pazneny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBAY
MexaHan4decKkoe JBIKCHHE.
12 PaBrOMepHOE HiepaBHOMepHoe Bubmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBKECHUC
13 CxopocTb. Equnuiibl cKkopocTu bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu ¥ BpeMeHM IBH>KEHUS bubmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnoreka [JOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacuer
16 MacOCLI (1)/1006321\?: ;ena o Zrz bubmorexa OK
TOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHnas pabora
17 «OrnpeneneHue IIOTHOCTH TBEPAOTO
Tema»
13 Pemenne 3anay mo teme bu6mmorexa [IOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3anmoiecTBus Ten. Cuma




JlaGopaTtopHas paborta «3ydeHue
3aBUCHMOCTH PACTSKCHHS

20
(medopmanun) NPy UHBI OT
IIPUIIOKEHHOMN CUIIBD»
)1 [[ABnenue Tsarorenus. Cuna
TSDKECTH
CBsi3b MEX]1y CHIION TSKECTH U
” e HyBe ena. Permerie bu6mmoreka [IOK
Maccoit Tena. Bec tena. Pemenn
" " https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cua TSKecTH
Cuia TsbKecTy Ha WX TUTAHETaX.
7 DIsIecKIe Xa aIlpeyT . bu6mmoreka [IOK
M3UYECKUE XapaKTEPUCTUKHU
partep https://m edsoo.ru/ff0al 502
TJIaHET
bu6mmoreka [IOK
24 Nsmepenune cun. JluHamomer
P a P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrnoxxeHue OByX CHUII,
26 ATDABIE ABYX o OO oi bu6mmoreka [IOK
HAIPABJICHHBIX TI0 OJTHOM MPSMOA.
P . A P https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT
7 Pemenue 3agau nmo reme
"PaBHoneiicTByroMmIas cr"
Cuna tpenus u e€ Buasl. TpeHue B bubnuoreka [IOK
28
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydyeHue
3aBUCUMOCTH CUJIbI TPEHUS
p bubmuorexa [JOK
29 CKOJIb)KEHUS OT CUJIBI IaBIICHUS U

XapakTepa COMPUKACAIOLIUXCS
IOBEPXHOCTEW»

https://m.edsoo.ru/ff0alcc8




Pemenue 3amau Ha onpeencHue

30 PaBHOJECHCTBYIOIIEN CUJIIbI
Pemrenue 3agau mo remam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHNE bubmuorexa [JOK
criy, «Cumnsy, https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»
KonrponsHas pabora no remam:
«MexaHn4ecKoe IBUKCHHE),
32 «Macca, III0THOCTBY, «Bec Temay,
«I"paduyeckoe n300paKeHUE CHIT»,
«Cunbi»
Jasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
33
YBEJIMYEHHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 faBneHm rasza ot o0béma Bubnrorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
s [lepenaya naBiaeHus TBEPABIMU BuGmorexa LOK
TCTAMIH, JRIVICOCTAMH 1 Tasami. https://m.edsoo.ru/ff0a25b0
3akoH [lackams
y JlaBiieHuE B )I(EI,I[KOCTI/I U rase, BuGmorexa LOK
BPISBAIHOE ACHCTBHEM CHIH https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amau o reme «JlaBnenue bubnuotexa [JOK
B 'KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobwarommecs cocyat https://m.edsoo.ru/ff0a2970
. bu6mmoreka [JOK
39 I'mppasinueckuii npece

https://m.edsoo.ru/ff0a3136




Manowmetpsl. [TopuineBoit

40 .
XKHUJIKOCTHBIN HAcOC
41 AtMocdepa 3emin 1 IPUIUHBI €€ bubmuorexa [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubmmoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubmuorexa [JOK
nasienus. Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3
44| somnennson o s sposEs bimorera LLOK
A 5P https://m.edsoo.ru/ff0a2fc4
Mops
Bapomerp-aneponn. AtmochepHoe bubnuorexa [JOK
45
JIaBJICHHUE Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
ATmocdepHoe naBneHue"
g | e
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopartopHnast pabota
«OmnpeneneHue BhITAIKUBAIOIIEH bubnmnoreka [JOK
48 . .
CUJIBI, IEVCTBYIOLLEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)»
Jlaboparopnast paboTta 1mo Teme
n
" <T< H(;CEZHOBaH:e gilip;dc;nMocm Beca BuGmiorexa [IOK
© oAe Ov oone https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tenay
50 [InaBanue Ten bubnmuotexa [JOK




51

52

Jlaboparopnas pabota
"KoncTpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
OIpeJieNieHue e€
rpy30n0abEMHOCTH"

Pemenue 3amad mo Temam:
«IInaBanue cynos.
BosnyxoruiaBanue», «/laBnenune
TBEPABIX TN, )KUIKOCTEH U Ta30B»

https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBieHue TBEPABIX TET,
KUIKOCTEH U Ta30B»

54

55

56

Mexannueckast pabora

MormnocTts. EquHUIBI MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM Mpu
HoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

57

58

59

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiuare

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabota
«HccnenoBanne ycioBAN
PaBHOBECHSI pbIyara

Pemenue 3amau mo temMe «Y CI0OBUS
paBHOBECHSI pblUara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6




60

61

62

Koaddumnuent nosnesnoro necTpust
Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HaknOHHOM
IUIOCKOCTH)

Pemenue 3agau mo teme "Pabora,
momHocTh, KITI"

Mexanuyeckas SHEprusl.
Kunetnueckas u moteHuuanbHas
SHEPTHs

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPpOK-3KCIIEpUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeIeTICHHE
HM3MCHCHHUS KHHETUYCCKOU B
MOTEHIIMATIBLHON SHEPTUU TPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOH
IUIOCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTb. DHEPIUs»

PezepaHbiii ypok. Pabora ¢
TEKCTaMHM 110 TeMe "MexaHn4ecKoe
nIBIKeHHe"

PesepBHblit ypok. Pabora ¢

TeKcTaMHu 110 Teme "JlaBiieHue
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6

bubmuorexa [JOK
https://m.edsoo.ru/ffQadffe

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomHOoCTh. DHEeprus"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

‘:;ln Tema ypoka Beero Kontpoabusbie IIpakTuueckue f/II:;:eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KUHETUYECKON | bubnmoreka [JOK
TEOPHUH M UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mogenu TBEpIOro, )KUAKOTO U
3 ras(z)[06pa3H01;H0 CO(;TO}IEI/Iﬁ 1 bubmorexa IOK
https://m.edsoo.ru/ff0a540e
BElIECTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro
4 COCTOSIHM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHbie | bubnuoreka [IOK
Tela https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaMWUISIPHOCTb. | bubnnoreka [JOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciiupeHue u cxxaTue 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypbl
8 CO CKOPOCTBIO TETJIOBOTO JABUKEHUS 1
YaCTHIL
9 Buytpennss sneprusi. Crioco6st 1 bubnnorexa [JOK




W3MEHEHHUS BHYTPEHHEH SHeprun

https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK

10 Brget Tenonepenan https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
11
BEILIECTB U MAaTEPUAJIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonunuectBo TEIIOTHL. Y A€iibHAs bubmuorexa [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
aBHCHUE TEIIOBOro OaJiaHca.
13 ¥§HJ‘IOO6MGH U TEIJIOBOE Bubmmorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopuas pabora
14 "UccneqoBaHue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koaudecTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIIEISAEMOr0 UM NpU
OXJIAXKICHUH
JlabopaTopnas pabora
16 "OHpI;IIGJ'IgHI/Ie I})IzleJH)Hoﬁ bubmmorexa LIOK
" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIECTBA
17 DHeprus TOIMBa. Y AeabHast bubnuorexa [JOK
TEIJI0Ta CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE BuGmiorexa [IOK
18 KPUCTAJUIMYECKUX TEJI. Y IeIbHAs

TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




19

20

JlaGopaTopHas paboTta
"OnpeneneHue yaenbHON TeIIOThI
IJIaBJIeHUs Jabaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas TeIiora
napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBUCHMOCTH TEMITEpATypPhl
KHUIIEHUS OT aTMOC(epHOTo
JIaBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTENbHOU BIIAKHOCTH
BO3ayXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3/TyXa

[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPaHUsI
KII/I TermoBoro nBuraTess.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

3aKOH COXpaHEHMS U MTPEBPALLICHUS
SHEPTUHU B TEIIOBBIX MpoIleccax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TerIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8312




KonTponbhas pabota no teme

28 "TemnnoBsie sBieHus. MzmMenenue Bubmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILIECTBA
29 DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "OnexTpu3anus TeJl UHAYKUHUEN U
MPU CONTPUKOCHOBEHUM"
31 B3anMopeicTBue 3apsyKeHHBIX TEll. bubnnorexa [HOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DReKTpUUEcKoe MoJe.
3 Hanps:keHHOCTB 3JIEKTPUUYECKOro bubnunoreka [JOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocurenu snexTprudeckux 3apsiioB.
33 OnemeHTapHbld 3apsag. CTpoeHHe
aToMa
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnnoreka [JOK
COXPAHEHUS JIEKTPUYECKOIO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewmrenne 3a1au Ha npuMeHeHne bubnnoreka [JOK
CBOMCTB 3JIEKTPUUYECKUX 3aps]I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €70
36 cymecI;BOBaHmI. I/ICT(})/‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIenCTBUA DIIEKTPUYECKOTO TOKA bubnmorexa HOK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOIO I10JIA Ha




MPOBOJHUKHU U JUAJIEKTPUKHU"

DNEeKTPUYECKUM TOK B METAJLIaX,

bubmuorexa [JOK

39
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1ernb 1 e€
COCTaBHBIC YaCTH
C . JIab 0
M owepee n perymnponane 03 bimorera LLOK
P | PeryiHp ’ https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIEKTPUUECKOE HAMIPSKECHHE.
BoasT™metp. JIaboparopHas pabota bubnunoreka [JOK
42 0.5
"U3mepeHue u peryinpoBaHue https://m.edsoo.ru/ff0a%e14
HanpspKeHus"
C .
5 Viemioe conpormmcre biGorer LIOK
A P https://m.edsoo.ru/ff0aa738
BelIeCTBa
JlabopartopHnast pabota
"3
4 conpommmcrna nponouaea or cro 1 biorera LLOK
P poBoa https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIIAH MTOTIEPEYHOTO
cedeHus u marepuana”
3
o | e
P ' 8 https://m.edsoo.ru/ff0aad4a
y4acTKa Ienu
JlabopaTopHas pabota
UH
CCJIEIOBAHKE 3aBUCHUMOCTHU CHJIBI BuGmiorexa [IOK
46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1

COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”

https://m.edsoo.ru/ff0aa04e




HOCJ’IGILOB&TCJ’IBHOG " IMapaJijiCJIbHOC

47 CO€JIMHEHUS TIPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka
43 MpaBuia CIOKEHUS HANIPSYKEHU I bubmuorexa [JOK
MIPH TIOCIICIOBATEILHOM https://m.edsoo.ru/ff0aaasS8
COCAMHEHHH JABYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 NpaBuiia JJis CWJIbl TOKa PHU bubmuorexa [JOK
MapayieIbHOM COEMHEHUHN https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemenue 3aga4 Ha npuMeHEeHNE
50 3aKOHA OMaﬂﬂnﬂ pasﬁnqﬂoro Bubnrorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COEMHEHUS POBOIHUKOB
Pabora u MmomtHOCTH
51 BHGKTqueCKI(I)IFO TOKa. 3aKOH Bubnrorexa LOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabota
52 "Onple)z[eniHHe I}Z))aGOTBI Y MOIIIHOCTH Bubmiorexa LIOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNeKTpUYECKHE LIeTH U
53 NOTPEeOUTENH IEKTPUIECKOM bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DJIEKTPUUECKHE 3apsIbl. Bumorexa LIOK
54 3apsKEeHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
ANEKTpUYEeCKUil TOK"

https://m.edsoo.ru/ff0abd2c




KontpomnbHast paborta 1o Teme
"DyIeKTpUUECKUE 3apsbl.

bubmuorexa [JOK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3anmoieiicTBus. [locTOSTHHBIN
AIEKTPUUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTBI, KX
B3aUMOJICCTBHE
VYpoxk-uccienoanue "M3yuenue bubmuorexa [JOK
57 . " 1
oJIeH MOCTOSSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie
bu6mmoreka [IOK
58 3eMIIi ¥ €T0 3HaYCHUE )1 KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
OmnbIT OpcTena. MarHuTHoe 1moje
P bu6mmoreka [IOK
59 AIEKTPUUYECKOTO ToKa MaruuTHoe
https://m.edsoo.ru/ff0ac1d?2
T10JIC KaTYIIKH C TOKOM
[IpuMmeHeHue HIeKTPOMarHuToB B
TexHuke. JJaboparopHas pabora bubnuoreka [IOK
60 " . 0.5
N3yuenue neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
TIOJIsI Ha MPOBOJAHUK C TOKOM"
DNEeKTPOABUTATEIh TOCTOSTHHOTO
Toka. Mcnonp3oBaHue
ANEKTPOABUTATENCH B TEXHUUECKUX
61 13 bubmuorexa [JOK
CTPOWCTBAaX U Ha TPAHCIIOPTE.
ye1p P P https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas pabota
"KoHcTpynpoBaHue U U3yyeHue
paboTHI AJIEKTpOoABUTATENS "
OmnsiTel Dapanes. 3akoH
62 AIEKTPOMArHUTHOW WHTYKITHH.

[IpaBuio Jlenna




63

Onekrporereparop. Crocoob
MOJTYYEHUS DIIEKTPUUECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

64

65

66

[ToaroroBka K KOHTPOJILHOM paboTe

110 TeMe "DIIEKTPUUECKUE U
MATrHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
sIBJICHUS "

PesepBHblii ypok. Pabora ¢
TekcTaMu 1o TeMe "TeruioBrie
sIBJIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accSe

67

PesepBHblii ypok. Pabora ¢
TekcTaMu 1o TeMe "[locTossHHbII
ANEKTpUYECKUi TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TEeKCTaMU 110 TeMe "MarauTHbIe
ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
| MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIIBHOCTD bubmmoreka [JOK
2 1
MEXAHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE npsMoOIMHEIHOE 1 bubnnoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh
5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBUKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tea npu bubnmnorexa [JOK
7 1 1
PaBHOYCKOPEHHOM JBHYKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miockocTu"
g CBo0Ooguoe mmagenne teia. OIbITH :
lamunes
PaBHOMEpHOE NBMKEHUE 10
PHOE 2 bu6mmoreka [IOK
9 okpyxHocTH. [lepron n yactora 1

oOpartuenus. JIuneltHas u yrimonas

https://m.edsoo.ru/ff0ael76




CKOpOCTH

10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 ITepBsiii 3akoH HproTOHA. BekTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHopelicTByOIIAsA cr1iia https://m.edsoo.ru/ffO0ae72a
13 Tpernii 3akoH HproTOHA. bubmumoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyrocru. 3akoH ['yka bubmorexa HOK
https://m.edsoo.ru/ffO0aeca2
16 Pemenne 3agau mo teme «Cuna
YOPYTOCTHY
JlaGopaTopHas pabora
17 <<OHpI;I[eJII;HI/Ie I:KGCTKOCTI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
13 Cuna Tpers bubmorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopnas pabora
20 "Onplc;:(enEHHe ioa(b(bmmema Bubnmorexa LIOK
" https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIBKEHUS
Pemenue 3aga4 no reme "3aKoHbI
21 Hrrotona. CII[/IJ'Ia ynpyroctu. Cuna bubmorexa OK
" https://m.edsoo.ru/ff0afb8e
TPCHHS
22 Cuna TspKeCTH M 3aKOH BCEMHPHOTO bubnuorexa [IOK




TATOTEHUS. Y CKOPEHHE CBOOOHOTO
HaJacHUs

VYpok-koHpepenius "J[BrkeHue Tel

https://m.edsoo.ru/ff0af044

23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenne 3amgau no reme "Cuna
24 TSYKECTU U 3§K0H BCEMHUPHOIO Bubmorexa HOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

’5 [IepBas kocMHueckas CKOPOCTb. bubnnorexa [HOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.

AOGCOIIOTHO TBEPIOE TEIIO. bu6mmoreka [JOK

26 .

PaBHoBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILLEHHUS

27 MowmeHT cunebl. LleHTp TsxecTn

)3 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 o ?CMC "MeX&HI/I‘{epCKOG ,Z[BI/Il:))I(eHI/Ie. bubmorexa HOK

N https://m.edsoo.ru/ffOb0408
B3aumopeiictBue ten"
KonTponbHas pabota mo Teme
30 "MGXZ.HI/I‘IGCK(I;C JIBHKEHUE. bubmorexa HOK
. https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
Nmmynsce Tena. UMITynbC CHITBL.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnmnoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICCTBUE

32 Pemenne 3agau mo teme "3akoH bu6mmoreka [IOK




COXpaHEeHUs ummyJbca"

Ypok-koudepenuus "PeakTuBHoe

https://m.edsoo.ru/ffOb096¢

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/f0b0as4
35 PaboTa cHIIBI TSKECTH, CHIIBI bu6mmoreka [IOK
YOPYTOCTU U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabora
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHUH TeJa
110 TOPU3OHTAIILHOM MOBEPXHOCTH
37 CBs13b SHEPruu U padoThI.
[ToreHunaneHas sHEprus
18 Kunernueckas sueprus. Teopema o bubnnoreka [HOK
KMHETUYECKOU SHEPruu https://m.edsoo.ru/ff0bOc32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
JlaGopaTtopHast pabora «3yuenue bubnuoteka [JOK
40
3aKOHA COXPAHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE H €TO bu6mmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromiue KoneoaHus.
42 BHI};};X;[I;LHHG KoJe0aHus. bubmorexa HOK
https://m.edsoo.ru/ffOb20f0
Pe3onanc
43 MaremMaTHuecKuil 1 NPy KUHHBINA
MasITHUKA
44 VYpok-uccnenoanne «3aBUCUMOCTh bubnuotexa [JOK

nepuo/ia KojeOaHui OT KECTKOCTH

https://m.edsoo.ru/ffOb197a




45

HPYKUHBI U MAacChl TPy3a»

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoJeOaHUsAX

46

47

48

49

JlaboparopHas paboTa
«OmnpeeneHue YacToThl U Ieproaa
KOJICOAHUH MPYKUHHOTO MasTHUKA

JlaGopaTtopHnas padota «I[IpoBepka
HE3aBUCHMOCTHU NIEproJia KojaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHbI"

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

52

53

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC
VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue Kosie0aHust U BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0




KonTponbhas pabota no teme

55 "3aKOHbBI COXPaHEHUS.
Mexannueckue KoineOaHusi U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
53 ANEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHne 2J1€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Vpok-uccinenopanue "M3yuenue
59 CBIZ)fICTB aneiTpOMarHHTHy;X BOJIH C bubmorexa IOK
https://m.edsoo.ru/ffOb2c6¢
MIOMOIIBI0 MOOMIIBHOTO TeniehoHa"
Pemenue 3a1ay Ha onpeneneHue
60 YaCTOTEI U JUIMHBI
3JIEKTPOMArHUTHOW BOJIHBI
DeKTpoMarHuTHas IpUpoa CBETA.
61 CKOpOI()JTL CBeTa. Bomlzosmil Bubnmorexa LIOK
N https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETA
Hcrounnku cBeta. [IpsimMonuHeitHoe
62 pacrpocTpaHeHue CBETa. 3aTMeHUS Bubnworexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKana.
63 PemeHHepsazIaq Ha an/IMeHeI:I)me bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
[Ipenomnenne ceera. 3akoH bubnuorexa [IOK
64
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TomHOE BHYTpEHHEE OTpAKEHUE bubmuotexa [JOK




cseta. Mcnonb3oBanue MOJIHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia

https://m.edsoo.ru/ffOb3c5c

66 MIPEJIOMJICHUST CBETOBOTO JIy4a OT
yrila najeHusl Ha TPaHule "BO3yX-
cTexno""
Ypok-koHpepeHIus
"Hcnonbp30BaHKe MOJIHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTruyeckas cuia JIMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3{2¢
. bubnumoreka [IOK
69 [TocTpoenue n3oOpaxeHnit B TMH3AX hits-//m.edsoo.ru/ff0bddda
JlaGopaTtopHast pabota
70 "Onpenenenne GOKyCHOTO bubnuotexa [JOK
pacCTOSTHUS U ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
cobuparotiei TuH3bI"
71 Ypok-koHpepennus "OnTudeckue bubnmnoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepennus "JledexTs
3penus. Kak coxpanuts 3penue"
74 Paznoxxenue 6emoro cBeTa B CIEKTP. bubnuoreka [IOK




Onreitel Herotona. Cnoxenue
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus
CcBeTa

JlaGopaTtopHas pabota "OMBITHI 11O
pa3IoKEeHUI0 OEI0ro CBEeTa B CIIEKTP

https://m.edsoo.ru/ff0c0f4c

75 Y BOCIIPUSATHIO I[BETA MPEIMETOB bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
npy UX HaOJIIOICHUH yepes
[BETOBbIE (HPMIBTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOICTBA CBETA: JUCIEPCHS,
uHTephepeHIus u qudpaxuus”
77 OmnwiTel Pesepdopaa v uranerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
73 [Tocrynarer bopa. Moaens aroma
bopa
Hcnyckanue U MOrJonieHue cBeTa
79 aTOI\ZIOM. KBaHTHI. HHEleﬁanLIe Bubmiorexa LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 Ypok-npaktukym "Habnronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue aToMHOrO siapa. bubnmnorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IpEBpAICHUS. bubnuorexa [IOK
H3oTonsl https://m.edsoo.ru/ffOclal4
24 Pemenne 3agau mo teme: bu6mmorexa [IOK

"PagnoakTuBHbBIE IpeBpalieHus"

https://m.edsoo.ru/ffOc1b4a




85

86

[Tepuon nmomypacnana
Ypok-koHpepeHuus
"PaanoakTUBHBIE U3JIYYEHUS B
pupojae, MEAUIIMHE, TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCcOBOI'0 YHCET

bubmuoreka [JOK
https://m.edsoo.ru/ffOc1c58

88

89

DHeprust CBSI3M aTOMHBIX SJIED.
CBs13b Macchl U YHEPTUU

Pemenue 3agau no teme "SnepHeie
peakuun"

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cuHTe3a M AeNEHUS SEp.
Wcrounuku sneprun ConHua u 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

92

93

94

Ypok-koHpepenius "Anepuas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JTy4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTPOMarHUTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie aBienus"

Konrponbnas pabora no reme
"DNIEKTPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBbie siBieHus"

[ToBTOpenue, o6oOIIeHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopeiicteue ten"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c245a




IToBTOpenue, 0600eHNE. Permenue

95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2572
no teme "TeroBsie mporecch”
IToBTOpenue, 0600eHNE. Permenue
96 pacyETHBIX U KaU€CTBEHHBIX 3a/1a4 1 bu6mmoreka [IOK
o Teme "KIIJI TermioBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
IToBTOpenue, o6006menue. Pemenne
97 pacquII){Hx 1/1’ Ka‘leCL”I[lBeHHLIX 3a7a4 1 Bubmmorexa LHOK
https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekrpoycranoBok"
IToBTOpenue, 0000IICHHUE.
98 Ha60pETopHHe pa6H(:TI>1 o Kypcy 1 1 Bubnrorexa LIOK
https://m.edsoo.ru/ff0c2¢52
"CBeToBbIC SBICHUS"
IToBTOpeHue, 0600mEeHne. Padora ¢
99 TeKCTaE/H/I HO,TCMG f'I;aKOHI,I 1 bubmmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PaboTa ¢
100 TeKCTall:\)/[I/I no’TeMe ?;<OJ1663HI/I$[ i 1 Bubmmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenwue, 0600meHNe. PaboTa ¢
101 TeKCTallz\)/II/I no’TeMe {-'IéBeTOBBIe 1 Bubmmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Padota ¢
102 TekcTaMu 110 TeMme "KBaHTOoBas u 1
sanepHas Gpusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
INPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
«COopHuK 3a1a4 o pusuke 7-9 kmacey» nox pex. [leprimknna

«Coopuuk 3ama4 o pusuke 10-11 xknace» nmox pex. Jlykammk

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpmkaT 320871763559102820710709962820099434473656575755
Bnapeney bek Buktop Cepreeand

OedcTevTened C08.171.2023 no 07.11.2024



http://www.tcpdf.org

		2024-09-30T10:49:07+0500




