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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydeHus (U3MKH Ha
NeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOTO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee sCHble O0pas3lpl MPUMEHEHHUs HAaydHOI'O0 MeEToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpPOBHE IMPEAINONAraeT OBJaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTB:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAaHHBIE W MCIOJIb30BaTh HAy4YHBIE J0KA3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepannu, peaau3yrolIUX OCHOBHBIE 00111€00pa30oBaTelIbHbIE MPOTPaMMBI,
yTBepkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickonn ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEICTABICHUN O POl (PU3UKU TSI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBIBATH M  OOBSACHATH (PUINUYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaONMIOAATh MNPUPOAHBIC SBICHUS U  BBIIOJIHATH  OIIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTHIKCHHSX (DM3WKH, aHAU3 W KPHUTUICCKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YWUTeNb JejaeT BbIOOp MpoBeleHHs Ja00paTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. M3mepenue ¢uznueckux BenuuuH. DuU3MUEcKHe MNPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMpPOBEpKe THUIoTe3, O0ObsicHeHHue Habmogaemoro spieHus. Omnucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.
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N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEW U  TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTU arperatHbiX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKECHHUSI.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOpPOCTh.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUU. B3aumopeilcTBue Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBjieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownE

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
n razamu. 3akoH [lackamsa. [IlHeBMaTHyeckue MamIWHBI. 3aBUCHMOCTH JIABJICHUS JKHIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue aTrMocpepHOro naBiieHUsS. 3aBUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

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

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnBITHI, IEMOHCTPUPYIOIME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, JEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W moTeHUManbHas dHeprud. [IpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBblie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETUYECKONH TEOpUHU CTPOEHUS BelecTBa. Macca

U pasMm

E€ppl aTOMOB U MOJICKYIIL. OHLITBI, MNOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
coBepitieHre paboThl. BUIbl Teruionepeaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KoimmuectBOo Temnorel. YaelnpHas TEIUIOEMKOCTH BeNIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.
Hab6mronenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue MpU COBEPIIEHNUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.

©CooNO AN E
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTNYECKUM LIUJIUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2IEKTpUUYECKUX 3apsaoB. B3anMopelicTBre 3apsKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTB 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOro Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJCHCTBUE 3aPSyKEHHBIX TEll.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepeHne 21eKTpUYECKOTr0 HaIIPSIKEHUST BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! HHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMSI.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnusie pabomul u onvimeot.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JIMHBI, IJIOIIA 1 MONEPEUYHOT0 CEYSHUS U MaTepHalia.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OnpeneneHue MOIHOCTH ANEKTPUIECKOTO TOKA, BBIIETIEMOIN Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKY, OT HANpPSKEHHS
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAMHEHUU U
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. U3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HaUeHUs U HalpaBJIeHUs] MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoJMHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAsi CKOPOCTh Teja NpU HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMs. YCKOpEHHE CBOOOJHOrO MaJeHHUS.
JBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, tpeHusi. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprusa. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE TyTEeH W TPACKTOPHH ABIDKEHHS OJHOTO M TOTO K€ Tella OTHOCHTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. Habmonenne MexaHMUECKUX SBICHHUN, IPOUCXOIIUX B cucTeMe oTcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOIEHCTBUH TEJl.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHenne MexaHU4YECKOI SHEPTHH ITPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenne pabOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JIBXKEHUH Tela IO
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIbI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoJia KOJIEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpocCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpakeHUE CBeETa.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTra, MHKpPOCKOINA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[IpsiMonMHEHOE pacIpOCTPAHEHHUE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydyenue xapakTepuCTHK N300paXeHHUs MIPEeMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTHH3BL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsjouieHue ceera atoMoM. KBauTsl. JInHeHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTIO sJIpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakyy. 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MAaCCOBOT'O YHMCEN. DHEPIUsl CBS3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CreKTpbl U3JIy4€HUs U TOTJIOLICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3IYUYCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alluh |
0000111eHUSs TPEIMETHOTO COACPKAHUS U OIbITa A€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCs E€CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBJIQICHUE YMEHHSAMH OOBSICHATH (U3UYECKUE SBICHUS, IMPHUMEHSS TOJTyYCHHBIC 3HAHHS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YyYaroNuecs BHIMOIHAIOT 33aaHUs, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUUM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K TOCTUKEHUSM POCCUHCKUX YUEHBIX--(DU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KICHUHU OOILECTBEHHO 3HAUYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310pPOBbS U SMOLMOHAJIBHOI0 0JIArONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAHHOCTh HaBBIKA peQIIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBJIeHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- HHTepeC K MPaKTHUYECKOMY U3Y4EHUIO podeccuil, CBA3aHHBIX C (PU3UKOM;

7) IKOI0THYECKOr0 BOCTIMTAHUA:

- OpHUEHTallMsl Ha MNPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3axad B 00sacTu
OKpY’KaIOIIEeN Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUN
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTeH UX pereHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTh;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYH0 CpPEAy, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HM3YUYCHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIoco0 pemieHuss y4eOHOW  (U3MYecKodl  3amauu
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pEILIEHMs, BBIOOp Hambosee MOIXOISAIIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3HYEeCKU HIKCTIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
POBENEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPHU TIOUCKE W OTOOpe
uH(GOpPMAIIUY WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hu3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WUTIOCTPUPOBATh PEIIAEMblE€ 3aJa4l HECJIOKHBIMU CXEMaMH, JIharpaMMmMaMi, HHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J€ OOCYXIeHHS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBATh WJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00OHapy>XMBATh Pa3IU4He U CXOACTBO MO3UIIMM;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

MPUHUMATh LEJIU COBMECTHOM JIE€ATEIBHOCTH, OPraHUW30BBIBATH JCHUCTBUS MO €€
JOCTH>KCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsh KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOM JICUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKrx 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX IOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIPEUIaraTh IjlaH €€ N3MEHECHMS;

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTMD)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJI0BEKa B XOJE€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemeHUH (QU3NYECKHX 3a1ad WUId B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUH:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  IPSIMOJUHEIHOE),  TpaeKTopHs,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHHUE YaCcTUL] BELIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE JIBWJKEHUE, MHEPLHUSA, B3aMMOJCHCTBUE TEJl, PAaBHOBECHUE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpalleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (PU3HUYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHHUKE, BJIMSHME aTMOC(PEPHOIO AABJICHUS Ha YXUBOM OpraHusM, IJIaBaHUE pPbIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIUCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, UCIIONIb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMOJIE3HOTO0 JelcTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAUTh (POPMyJbI, CBA3BIBAIOIINE JaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ MPABUIO» MEXaHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWMCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3afauyd B 1—2 [EHCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U



MIPOBOJIUTH PAcCUYEThl, HaXOAWTh CIPABOYHBIC JIaHHBIC, HEOOXOAMMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (DU3NYECKON BETMUNHBL,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEAIIOI0KEHUE
(rumoTesy), pa3auvaTh W HHTEPIPETUPOBATH IMONYYCHHBIM pPE3yibTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHNS, 3alMCHIBATH XO/I OMbITa  (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MIPOBOJMTH WCCIICIOBAHUE 3aBUCHMOCTH OJHOU (DPU3MYECKOW BEITUYHMHBI OT JIPYrod C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI M HE3aBHCHMOCTH CHJIBI TPEHHUS OT IUIOHIAJN
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCJIIOBHM TIJIaBaHUSI TEJ, YCJIOBUM DPABHOBECHSI pblyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIUYMH B BHJE NPEIIOKCHHBIX TaOMUIl M TIpadHUKOB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEeIJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) NPaKTHUYECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 370pPOBbsl M COONIOACHHUS HOPM OKOJOTHYECKOTO TOBEIEHUS B
OKpYKarolleu cpese;



OCYIIECTBIATh OTOOp HMCTOUYHUKOB HH(popmaruu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC U YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBI MOHATUHHBIA ammapar Kypca (pusukw,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NEeICTBUH, aJeKBAaTHO OLCHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCIIOJIb30BaTh IMOHATHUSA: MAacca U pa3Mepbl MOJEKYJ, TEILUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKHUIN 3apsl, dJIEKTPHUUYECKOE
10JIe, IPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KPUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, ACWCTBHE MarHUTHOIO IOJI HA NPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uyucie (U3NUECKHE SBJIEHUS B NPUPOJIE: IOBEPXHOCTHOE HATSKEHUE W
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, Apeid MOoI0COB, pOJib MAarHUTHOTO MOJS JAJS KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEepaTypa, BHYTPEHHSAsS SHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJENbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIIOBOM MAIlMHBI, OTHOCUTEIbHAS BIIAXXHOCTh BO3AYXa, JIEKTPUUYECKHM



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBICHHE TPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TIPU
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHUs] M €AUHUIIBI (PU3UUECKUX BEITUMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCHIBATH €ro
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1—2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCHIBaTh KPATKOE YCJIOBHE, BBIABIISTH HEIOCTATOK JAHHBIX JIJISl PEIICHUS 3a/layH,
BbIOUpaTh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  HCIIOJNB3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJKA MPOBEICHUS] HCCIIECIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwuUIsipHbIE SIBIIEHUS, 3aBUCHUMOCTh [aBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPSA0B, B3aUMOJIEUCTBUE IMOCTOSHHBIX MarHHWTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpPOBEpPsAEMbIE NPEANOIOKEHHs, COOUpPaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
dbopMyIUpPOBaTH BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEIMYHMH, CPaBHUBATh PE3yJbTaThl H3MEPEHUU C YYETOM 3aJaHHOU
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOIAJAN MOMEPEYHOT0 CEUEHHUs U YJIETbHOTO CONMPOTUBIICHUS BEILECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEILHOTO W MapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUITAHUPOBATh HCCIIE0BaHUE, COOUpAaTh YCTAHOBKY U BBINOJHATH U3MEPEHUs, Clexys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE MIPOBOJIHUKA, pabOTa U MOIIHOCTb AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonzaTh MNpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3oBaTb IPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPHOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U H3MEPUTEIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETEH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMAIMIO O MpPUMEPax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJIHUTENbHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEYMBONM WM MOXET OBITh
HEJIOCTOBEPHOMU;

® 1CIIOJIb30BATh MPHU BBHIIOJHEHUU YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JESATENIBHOCTH, TP 3TOM T'PAaMOTHO MCIIOJIb30BaTh M3yYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3HKH, CONTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacnpenensiTh 00sf3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI,  BBICTPAUBATh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 kjacce mpeIMeTHbIE pe3yabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmManus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTb M MEPErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIEKTPBhl HCIYCKAaHUS W TMOTJOIeHHs, anbda-, Oera- W ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCIHCTBUE TEl, pEAKTUBHOE JBUXXCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pPacIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJHBI, ILyHAaMH, 3XO, IBETa TeEJ,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
NeiCTBUE PaIMOaKTUBHBIX U3TYyYSHHI HA OPraHU3M 4YeJoBeKa), IPU ATOM MEePEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsISI 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JBIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHASL YHEPTUS TeJla, TTOIHITOrO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
cpenbl), IPU OMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3UUECKHE SIBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPaHEHHUsS 3apsIOBOTO H
MacCoBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHUE;



OOBSICHATh (pU3MUECKUE TMPOLECCHl W CBOWMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATh  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pelaTth pacyéTHbIE 3aJa4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOJIUTH PACUYETl W OICHHWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEIOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl Ipy3a U XKECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOICHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMOl BeIMUMHBI ((POKYCHOE pACCTOSTHUE COOMparoleil JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYCHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO IaJIeHMs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC NMPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENEH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3aJ1a4, ONTUYECKUE CXEMBI JUIsl TTOCTPOCHUS M300paKCHHUIA B MJIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TOJIYyY€HHOH UWH(GOpMAallMM Ha OCHOBE HMEIOIIUXCS 3HAHUNH H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TpPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, TpeoOpazoBaHusi MHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIJIM UCCIEI0BATEIBCKOW AESTENbHOCTH, MPU 3TOM I'PaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanMoAeHeTBIe Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 6 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 27



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




HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
®dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI
Ou3nyecKue sIBICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenopanue "M3mepenue
TEeMIIepaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl”
Meroabl HaydHOTO MTo3HaHus. OnucaHue 1 bu6mmoreka [IOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAeTNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTes3sl:
JAJIbHOCTD MOJIETa MIapUKa, MYHIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA MMycKa"
CrpoeHnne Bemectsa. OnbITHI,
OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LIOK
JTOKa3bIBAIOMINE TUCKPETHOE CTPOCHH
P P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
TBwsKenme gac elLeCTE 1 bubnmoreka [JOK
BIDKEHUE YACTHI] BEIIECTB
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHocT arperaTHbIX COCTOSTHUH BOJBI.

11 O606menue no pa3aeny «llepBoHadanbHbIe Et?fs?/ljr?:g;grou}:f 020378
CBEJICHUS O CTPOEHUU BEILIECTBA»

12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6

bubnmoreka [JOK

13 CKopocTs. EAMHHLEL CKOpOCTH https://m.edsogru/ff0a079c

14 Pacuer myTu 1 BpeMeHH IBUKEHUS Bubmorexa ITOK

https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell nggﬁ;f;igrou}; 020c10

16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Ha60paT0pHa% pabota «OnpenencHue
MJIOTHOCTU TBEPAOTO TENa»

18 Pemenne 3amaq mo teme "[lmoTHOCTH bubmuorexa [JOK
BemiecTa" https://m.edsoo.ru/ff0al23c
KonTponbHas pabota mo Temam:

19 "MexaHnuyeckoe
newkenne.Macca.Ilnotnocts."

20 Cuila KaK XapakTepUCTHKA B3aUMOJIEUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue

21 3aBUCHUMOCTH pacTshKeHUs (AepopMaliim)

MIPY>KUHBI OT MPUITIOKEHHON CHITBD)
22 [[“IBnenue TsaroTenus. Cuiia TsHKECTH
23 CBs13p MEXly CUJION TSKECTH U MAcCOM Tela. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Bec tena. Pemenne 3agau mo teme "Cuia

https://m.edsoo.ru/ff0al778

TsKecTn"”
Cuna TsDKeCTH Ha IPYTUX TUIaHeTaxX.
24 duznueckue xa axfgr WCTUKHU bubmmorexa [JOK
paiETep https://m.eds00.ru/ff0a1502
manet.M3mepenune cui. JluHamomerp.
bu6mmoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CWJI, HallpaBJICHHBIX O bubnnoreka [JOK
OJIHOM IIpsiMOl. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHonelicTByrO1mas cui”
Cuia TpeHus u e€ BuAbl. TpeHue B mpupoe bubnuorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnoreka [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3aa4 Ha onpeseneHue
PaBHOJECUCTBYIOIIEH CUJIIBI
Pemenue 3anay nmo Temam: «Bec Tenay,
31 «I'padmueckoe nzobpaxxkenue cuim», «CUIIb bubnuorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHIT»
39 KonTponbHas padota no temam: «Bec Tenay,
«I"paduueckoe nzodbpakenne cuin», «CHUITbI»
33 JaBnenue. CriocoObl yMEHbBIIICHUS U bubnmnoreka [JOK
YBEJIIMYECHUSA JABICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS raza bubmuotexa [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBieHus TBEPABIMU TEJIaMH, bubmumoreka [IOK
JKUOKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B XKUJIKOCTH U T'a3€, BBI3BAHHOE bubnunoreka [HOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBineHue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobwaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin U IPUYXHBL €€ bubnnorexa [HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnnoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.e dsogru /f0a2b5a
43 Nsmepenne armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EPHOTO JaBJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha Pa3IuYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " ATmocdepHoe
napieHue"
47 JleiicTBHE )KUAKOCTU U Ta3a HA TIOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXMMeNI0Ba CUila https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubmuotexa [JOK

BBITAJIKUBAIOLLEH CHIIBI, JEUCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJIO, IIOTPYKECHHOC B ) KUAKOCTL»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tela B

bu6mmoreka [IOK

49 BOJI€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 llnapattte Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpeereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHnue bubmmorexa [TOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KonTponbhas pabota no Teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexarmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
= MomroCTs. EAuHHIE MOEOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€T MOIIHOCTH, 1
pa3BUBaeMOM IpH NObEME O JiecTHULE"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CHWJI Ha phluare
Pbryaru B TexHuKe, OBITY ¥ IPUPOJIE.
58 JlaGopatopHnas pabora «};ICCJ'II;Z[F())BaHI/Ie 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bu6mmoreka [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT mone3noro neicTpus

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3amau no reme "Pabora, 1 bubmuorexa [JOK
MotHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnoreka [HOK
MOTEHIMATbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHHUE
64 U3MEHEHUS KHHETUUECKOU Y OTEHIIMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TIO
HAKJIOHHOM IIOCKOCTH"
65 KonTponbnas pabota no Teme «Pabora u 1
MOIIHOCTb. DHEPIHsI»
66 PesepBHblil ypok. Pabora ¢ Tekctamu 1o 1 bubnnoreka [JOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPABIX TEIl, KUIAKOCTEH 1 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepHblil ypok. Pabora ¢ TekcTamu mo 1
teme "Pabota. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYT 1
3 Mogenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIM 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKON TeopHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdnsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TETNIOBOTO JIBUKCHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
KonrponsHas pabora mo remam:

12 "Buytpennss sHeprus.Buasl
Terionepenayu. "
KomnugectBo TemnoTsl. Y aenbHast

13 TEIIOEMKOCTb. Y pABHEHHE TETIJIOBOTO bubnnoreka [JOK
6ananca.TermiooOMeH 1 TeTIoBoe https://m.edsoo.ru/ff0a6976
paBHOBeCHE.
Jlaboparopuas padota "Vccienoanue

14 SIBJICHUS TETUIOOOMEHA TTPU bubnnoreka [JOK
CMEIIMBAaHUH XOJOJHOU U ropsiuei https://m.edsoo.ru/ff0a6a98
BOABI"
Pacuer konmuecTBa TEIIOTHI,

15 He00X0IMMOTr0 JUIsl HArpeBaHUs Tela U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIEeJIbHOM TEMJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUTIOTA TUTABJICHHS

19 JlaGopatopHnas pabota "Onpeznenenue bubnuorexa [IOK

YHCHLHOﬁ TCIIJIOTHI IJIABJICHU A J'IBI[E["

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBHCHMOCTh TEMITIEPATYPhI KATICHHSI
0T aTMoc(epHOTO JTaBICHHUS

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

22

23

Bnaxxnocts Bo3ayxa. JlabopaTopHas

pabota "OnpenencHne OTHOCUTETBHON

BJIQXKHOCTH BO3/yxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

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

24

[IpuHIMIBI pabOTHI TETJIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarens.
TenmoBble ABUTATEN U 3a1IUTA
OKpY>Karolle cpebl

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

26

27

28

3akoH COXPAHCHUA U IPCBPAICHUSA
OHCPIHYH B TCIJIOBBIX ITPpOLHECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

KonTponbHas pabota mo Teme
"TerioBble aBiIeHUA. I3MeHeHUE
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzarus Ten. [[Ba pona
INMEKTPUICCKUX 3aPSIOB



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

30

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJ UHIYKIUEH U pu
CONPUKOCHOBEHUH"

31

32

33

34

B3aumMozeincTBue 3apsyKeHHBIX TEIL.
3akon Kynona

DJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3J€KTPUUYECKOTo
nostst. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX IMOJEH

Hocurenu snexTpruueckux 3apsiioB.
DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

[TpoBOHKMKY U AWDIICKTPUKHU. 3aKOH
COXpaHEHUs JICKTPUICCKOTO 3apsiaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

Pemenue 3aga4 Ha npuMeHeHUE
CBOMCTB AJICKTPUYECKUX 3aPSI0B

KonTponbnas pabota mo
TeMaM: " DIeKTpUIYEeCKue
3apsibl. 3apsHKEHHBIE Tella U UX
B3auMOJCHCTBUA."

DNEeKTPUYECKHM TOK, YCIOBHS €r0
cyuectBoBanus. MlctTouHnku
3JIEKTPUYECKOr0 TOKa.JlencTBUS
BJIEKTPUYECKOTO TOKA.

VYpok-uccnenosanue "Jleiictue
3JEKTPUYECKOTO NOJI Ha TPOBOJIHUKHU
U JUAJIEKTPUKA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a95a4

39

DNEeKTPUYECKU TOK B METAJIIaX,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

KHUAKOCTAX U ra3dax

https://m.edsoo.ru/ff0a9838

BHGKTpI/I‘ICCKaH LIeIb U €€ COCTaBHEBIC

40
4acTu
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u peryJaupoBaHue CHITBI 0.5 bubmmorexa [JOK

B P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HATIPSKEHHE.

42 BoasT™metp. JIaboparopHas paboTa 05 bu6mmoreka [IOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspKeHus"

ConpoTHuBieHHE TPOBOAHUKA. bubnnorexa [HOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYEHUs U MaTepuana"
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa J1s ydacTka bubmorexa HOK

P ' ALy https://m.edsoo.ru/ff0aad4a
e
Jlaboparopnas pabota "HccrnenoBanue
3aBHUCHUMOCTH CHJIBI TOKA, HTYIIETO
46 gyepes pe3ucTop, OT COIT OTi}BIJIfCHI/ISI 1 bubmmorexa [JOK

Pe3 b P, P https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HaNpsHKEHUS Ha
pesucrope"

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB

48 JlabopaTtopHas padota "IIpoBepka 1 bubnmuotexa [JOK

IIpaBUJIA CIIOKEHUS HANIPSHKEHUN ITPU

https://m.edsoo.ru/ff0aaas8



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIeI0BATEILHOM COCIMHEHHUH JIBYX
pe3uctopon”

Jlaboparopnas padota "IIpoBepka
ImpaBuJia JJIs1 CUJIbI TOKA IpU

bu6mmoreka [IOK

49
MapayieIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Pemenue 3a1a4 Ha mprUMeHEHHE
50 3akoHa OMa JIJ1sl pa3IngHOTO bubmorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
51 PaGota u MOIITHOCTH AIEKTPUUYECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a60TpLI u II?’IOH.IIfOCTI/I 3JIeKTpI/IquK0r0 bubmorexa LHOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYecKre ey 1 MOTPeOnuTenn
53 ANEKTPUUYECKON SHEPTUU B OBIT bubmorexa HOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIIEeKTPUUYECKHE 3apsIbl.
54 3apspKeHHBIC Tela U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoieCcTBUs. [IoCTOSTHHBIIM
AIEKTPUIECKUN TOK"
55 KonrtponbHas pabora o Teme bubnuoreka [IOK
"I[TOoCTOSTHHBIN 2JIEKTPUYECKHUI TOK" https://m.edsoo.ru/ff0abea8
56 [TocTosiHHBIE MATHUTHI, UX
B3aUMO/ICIICTBUE
57 Ypok-uccnenosanue "Mzydenue bubnmuotexa [JOK

TIOJIEH TIOCTOSHHBIX MAarHUuTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

MarautHoe nojsie. MarauTHOE 1oJie
3eMiId U €ro 3HaYeHHue JUIS KU3HU Ha
3emie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT OpcTena. MarHuTHoe noje
ANEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyILIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

61

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopuas pabora
"N3yuyenue neiicTBUS MarHUTHOTO
TIOJIsI Ha MPOBOJAHUK C TOKOM"

BHeKTpo,Z[BI/IFaTeJ'IB IIOCTOSAHHOI'O TOKA.

Vcnonp30BaHue 3JEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPOHUCTBAX U HA
tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJIEKTpOoABUTATENS "

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS DIIEKTPUIECKOI SHEPTUH.
DNEKTPOCTAHITNH Ha BO30OHOBIISIEMBIX
WMCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKUE U
Mar"HuTHbLIE IBIECHUS"

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepHsblil ypok. Pabora ¢ Tekctamu bubmuorexa [IOK

66 1
1o teme "TerioBble ABICHUA" https://m.edsoo.ru/ff0accse
PesepBHelit ypok. Pabora ¢ TekcTamu

67 o Teme "[locTossHHBII 1 bubmorexa LHOK

. https://m.edsoo.ru/ff0acdc6

AIEKTPUUYECKUN TOK

68 PesepBHbIil ypok. Pabora ¢ TekcTamu 1
1o TeMme "MaruuTHeie siBJICHHS "

BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmorexa [IOK
2 1
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 bubnmorexa LHOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpezaenenue
7 CKO peHmI{) TCJ‘I;) pu aBH0pc1<o €HHOM 1 1 bubmorexa [JOK
YCIKop PP o YErop " https://m.edsoo.ru/ff0adb18
JIBUKEHUU 110 HAKJIOHHOM TJIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE BMXEHUE 110 OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};);(HeﬁHaﬂ u 1 bubmmorexa [TOK
P P ' https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEeMUTENEHOE YCKOPEHHE
11 KonTtponbHas pabora o 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

Tteme"MexaHnYeCKOe IBUKEHHUE."

. bubmuorexa [JOK
12 [Iepsbiit 3ak0oH Hprotona. Bektop cuisl https://m.e dsogru /F1086612
13 Bropoit IiaKOH HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akoH Herorona. Cynepro3unus cui ngg;ﬁf;igrouﬁf 026982
15 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
16 Cuna ynpyroctu.3akon ['yka.Pemenue 3agau
o TeMe «Cuiia ynpyroctu»
17 JlabGopaTtopHas pabota «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnuoteka [JOK
19 Pemenue 3amau mo teme «Cuiia TpeHUsD httos://m.e dsogru /F0afa26
20 JlaGopaTtopHast pabora "Onpeznenenue bubnunoreka [JOK
Kod(puimeHTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HetoTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuta TS)KeCTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnE TET BOKPYT
23 rpaBUTaloOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuia TSHKECTH U bubmuorexa [JOK

3aKOH BCEMUPHOTO TATOTEHUA"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[IepBas kocMu4eckasi CKOpOCTb.

bubmuoreka [JOK

2
> HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [HOK
TBEPIOTO TeJIA € 3aKPEIUIEHHOU OCBIO https://m.edsoo.ru/ffOafe36
BpaleHus

27 MowmenT cuibl. LlenTp TsbkecTn

28 Pemenue 3amau no reme "MOMEHT CHUJIEL bu6mmorexa [IOK
Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "Mnr ToBRa K I; H;I:KJ;I:I: pabote bu6mmoreka [IOK

CRAHITCCIOT ABIDKCHIC. https://m.edso0.ru/ffob0408
BzaumopeiictBue Ten

30 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"B3zaumonaencreue tea" https://m.edsoo.ru/ff0b06ec
Nmnynsce tena. UMnynbe cuiibl. 3aKOH

31 X ZH HUS UMII nbya Vi eu bubmmorexa [OK
cOXpane y cv - 2 TpyTo https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIeicTBUE

32 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubnuotexa [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"

bu6mmoreka [JOK

34 Mexannueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/Ff0b0ag4

35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «Ornpenenenue

36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM

JABMXKCHUU TCJIA 110 I“OpPI30HT3.J'IBHOﬁ



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IMOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnnoreka [HOK
COXpaHEHUSI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonTtponsHast pabora o Teme "3aKoHbI
coxpaHeHus"
42 KomnebaTenpbHOE IBHIKCHHE U €r0 bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
43 3aryxatomue Kojaebanus. BeiHyX/1eHHbIE bubnuorexa [IOK
KoJjeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
44 MaremMaTHuecKuil ¥ IPYyKUHHBIM MasITHUKH
Ypok-uccienoBanue «3aBUCUMOCTh IEPUOAA
45 KOJIeOaHUH OT KECTKOCTH MPY>KUHBI U MacChI bubmorexa HOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
46 [TpeBparienre SHEPTUU TP MEXAHUYECKUX
KOJIe0aHUSIX
JlaGopaTtopHas pabora «OrnpeneneHue
47 qaCTopTLI Hpne I/II)O a KOHe6aII:—)IPIII[>'I MPYKUHHOTO bubmmorexa [OK
proa Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTtopHnas pabota «IIpoBepka
48 HCSaBI:/ICI/II\I/:I)OCTI/IpHe noaa Ifone(?aHHﬁ rpy3a bubmmorexa [JOK
proa Py3a, https://m.edsoo.ru/ff0b197a
MIOJIBEIIICHHOTO K HUTH, OT MacChl Ipy3a»
49 Mexanuyeckue BoiaHbl. CBOMCTBA bubmuorexa [JOK

MEXaHHUYECKUX BOJIH. HpO}IOJ’II)HI)Ie n

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

MOINCPCUYHBIC BOJIHBI

Ypok-koHpepenius "MexaHU4IeCKUe BOJTHBI

50 . .
B TBEpI0M Tene. CelicMuueckue BOIHBI"
51 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
59 Ypok-uccnenosanue "Haomonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
53 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKyCTHYECKUI pe30HaHC
54 Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
uH(pa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
55 KonTtponpsHast pabora o Teme
"MexaHn4eckue KojieOaHusl U BOJIHBI"
56 DJIEKTPOMAarHUTHOE IOJI€. bubnnoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepentus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcrionb3oBanue bubnmnoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
Ypok-uccnenosanue "M3ydyeHne cBOICTB
bu6nmoreka [JOK
59 AIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemienue 3agau Ha onpeieIEeHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIEKTpOMarHuTHasi Ipupo/ia CBETA. bubnuorexa [JOK
CxopocTth cBeTa. BoHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [Ipsmonnneiinoe bubnmnorexa [JOK

pacrpoctpanenue cBeta. 3atmenust ConHIa u

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

JIynsl

3aKOH OTpa)keHHs cBeTa. 3epkaiia. Pemenue

63 3a7a4 Ha IPUMEHEHHUE 3aKOHA OTPaKCHUS bubmorera [JOK
A P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS bubnmoreka [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHoe BHYTpEHHEE OTPaKEHUE CBETA.
65 chonm%ﬁie r[onHono BHYTPEHHETO bubmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUSI CBETOBOTO
Jy4a OT yIJla NaJeHUs Ha TpaHule "BO3ayX-
crexino""
Ypok-koHpepennus "Vcnons3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHSI:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSA3b"
bu6mmoreka [JOK
68 Junzer. O ecKasl CHJia 3
MHSBL ITTHACCKAA CHIA JHSDT https://m.edsoo.ru/ffOb3f2c
bu6nmoreka [JOK
69 ITocTpoenne n300pakeHuM 3a
TPOCHHUE HODPANCHIH B JIMH3X https://m.edsoo.ru/ff0b444a
Jlaboparopuas padora "OnpeaeneHue
70 dox I(:Horf) aCETOSIHI/IS{ u orr)ITHqGCKOI?I CHJIBI bubmmorexa LIOK
4 Ii " https://m.edso0.ru/ff0b4206
coOMparoIIe TUH3BI
7 Ypok-koHpepenus "OnTudyeckue THH30BbIE bubnmoreka [JOK
npudops!"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onTuyeckas cucrema. 3peHHE bubmotexa [JOK
e https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "ledexrsr 3penus. Kak



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

COXpaHMTH 3peHue"

Paznoxenue Oeyioro cBeTa B CIICKTD. OnEBITH

74 Hotorona. CinoxxeHue CrieKTpalbHbBIX IIBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHas pabota "OMbITHI 11O
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUSITHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0ICHNH Yepe3 BETOBbIe (GUIbTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: IUCIiepcus, HTephepeHIUs U
nudpakmys"
77 OmneiTel Pe3epdopaa v ruranetapaas MoJIeIb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue U MOIIONICHUE CBETa aTOMOM. bubnnorexa [HOK
KBanrtsbl. JInuneiuaTeie criekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmorexa [JOK
https://m.eds00.ru/ff0c1672
Crtpoenue atomHoro siipa. Hyknonnast bubnmnorexa [JOK
82
MOJICITh https://m.edsoo.ru/ff0c18ac
bubmuorexa [JOK
83 PanroaktuBHBIE TpeBparieHus. M30Torsr httos://m.edsoo.ru/ffoclald
84 Pemenue 3amgau o reme: "PannoakTuBHbIE bubnmoreka [JOK
npeBpauieHus " https://m.edsoo.ru/ffOcib4a
85 [Tepuoxa nonypacnana
86 Ypoxk-koH(pepennus "PagnoakTrBHBIC bubnmuotexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

U3JIy4EHHUs B IPUPOJIEC, METULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87 SlnepHble peakiu. 3aKOHbI COXpaHEHUS bubnnoreka [HOK
3aps0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprusi CBsI3U aTOMHBIX s1ep. CBsA3b MacChl bubnmoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 no teme "SnepHsie peakuuu"

90 Peakuuu cuHTe3a U AeNCHU Saep. bubmuorexa [JOK
Nctounuku sueprun CosHIia v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypoxk-kordpepenuus "SnepHas sHepreTHKa.

91 JleiicTBUS pagliOaKTUBHBIX M3JIyYeHUN Ha
JKUBBIC OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

92 "DIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBEIC
sBICHUS"

94 [ToBTOpenue, o600menune. JlaboparopHsie bubnunoreka [JOK
pabotsl o Kypey "B3aumoneiicreue ten" https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o0mmenue. Perenne

bubnnorexka [JOK
95 pacueTHBIX ¥ Ka4eCTBEHHBIX 3a/a4 M0 TeMe I
. | https://m.edso0.ru/ff0c2572
TerutoBble Mpouecchl
[ToBTOpenue, 0600meHNE. Permenune Eub 10K
nOIMOTEKA

96 pacueTHBIX M Ka4eCTBEHHBIX 33]a4 M0 TeMe _

Nt E e — https://m.edsoo.ru/ff0c2a22

97 [ToBTOpenue, o6o0meHne. Permenune bubmuotexa [JOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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pacyeTHBIX U KaUE€CTBEHHBIX 3aJ1a4 110 TEME
"KII/[ snexrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnunoreka [HOK
pabotsl o kypey "CBeroBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06o6menue. Padora ¢ bubnmoreka [JOK

99 1
TEKCTaMH 110 TeMaM Kypca pu3uku 9 kiacc. https://m.edsoo.ru/ff0c2d6a

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 27
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ benara B.B., Jlomauenko 1. A., [lane6paties 10.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne

» dusuka, 8 knacc/ benara B.B., JlomauenkoB U.A., [TaneOparues 10.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» ®usuka, 9 knacc/ [lepeimkua A.B., I'yrauk E.M., O611ecTBO ¢ OrpaHMuYeHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AkinonepHoe odmiecTBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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