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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma no ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMsI COCTABICHA HA OCHOBE
MOJIOKEHUH U TpeOOBAaHUMN K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpammel, peactabieHHbX B PT'OC 00O, a takxke ¢ yu€roM (heaepanbHOi
pabouelt mporpaMMbl BOCIIUTAHHS ¥ KOHIIEIIINY TIPenoiaBanus yueoHoro npeamera "dusnka".

Copneprkanue mporpamMMsl 110 (pU3MKE HAIIPABICHO HAa (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYAOLINXCS M OPTraHU3aLUI0 U3yYeHHU (PU3MKU Ha JesITeIbHOCTHON ocHOBE. B
nporpaMMe o GU3MKe yUYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOI O IpeAMEeTa B peain3aliu
tpedoBanuit ®I'OC OO0 K mIaHUPyEMbIM JIUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM
00y4yeHMs], a TAK)KE MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

[Tporpamma o (pu3MKe ycTaHABIMBACT pacpe/Ie/ICHHe yaeOHOro MaTepraa 1mo rojaam
oOyueHus (10 Kiaccam), IpesiaraeT NPUMEPHYIO TOCICI0BATEIIbHOCTD U3YUCHHSI TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COIEPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH
oOy4aromuxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa C LEeNbI0 OKa3aHUS METOUYECKOM MOMOILU YUUTENIO B
co3aHUU paboyel MporpaMMBl 110 Y4EOHOMY IIPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEMETOB,
HOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB U SIBIEHUH, H3y4aeMbIX XUMUEH,
Ouosoruelt, acTpoHOMUEH U Gu3HUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MUDA, IPe10CTaBIsIeT Hanboiee sicHble 00pa3iibl IPUMEHEHUSI HAyYHOTO METO/1a
MO3HAHMS, TO €CTh CIIOCO0A MOJIYy4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 0OLIero oOpa3oBaHus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOH 'PaMOTHOCTH U MHTEpeca K HayKe y
oOyyJaronuxcs.

N3yuenue ¢pu3uku Ha yriayOinEHHOM ypOBHE MPEAINONaraeT OBJIaJeHNE CIEYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAay4YHO 0OBACHATH SIBJICHUA,
OLICHUBATHb U ITIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUA;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAYUHbIE JOKA3aTEIbCTBA IS TIOJTYYEHHUS
BEIBOJIOB.

[lenu u3ydyenus GpU3NKKU Ha ypOBHE OCHOBHOI'O O0ILEro 00pa3oBaHMs ONPECICHbI B
KOHIICTIIIUH MpeToiaBaHusl yueOHoro npeaMera "dusuka" B 00pazoBaTeIbHBIX OpraHU3alusaxX
Poccuiickoit @enepaiuu, peain3yonMX OCHOBHbIE OlIle00pa3oBaTeIbHbIe TPOrPaMMBI.

Henu n3yyenus Gpu3nKu:
® [pUOOpEeTeHHE UHTEpeca U CTPEMIICHUS 00YJaOLINXCsl K HAYYHOMY U3YUEHHIO IPUPOJIBL,
®  Da3BHUTHE MX MHTEJUIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;



® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IC MO3HAHUS U (POPMHUPOBAHUE
HCCIIEI0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE NPEACTABICHUN O POJIU PU3UKHU VI PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

® pa3BHUTHE MPEJICTABICHUI O BO3MOXKHBIX cepax Oyayuien mpodeccnoHanbHOM
JESITEIbHOCTH, CBSI3aHHOU ¢ (PM3HUKOM, OJrOTOBKA K JAajbHEHIIEMY O0yYEHUIO B ’TOM
HaIlpaBJICHUU.

JlocTikeHue 3THX 1eJei MporpamMMebl 1o (pU3UKE Ha YPOBHE OCHOBHOTO 001IET0 00pa3oBaHus
o0ecrneunBaeTcsl pelIeHneM CIeyIoIuX 3a4a4:

° an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCIICCTBA, O MCXAHUYCCKHUX,
TCIIOBBIX, DJICKTPHUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX ABJICHUAX

° HpI/IO6peTCHI/Ie y'MeHI/Iﬁ OITMCBLIBATH U OOBIACHATH q)HSI/I‘{eCKI/Ie SABJICHHUSA C
HCIIOJIb30BAHHUEM ITOJTYUCHHBIX 3HaHHI>i;

® OCBOCHHC MCTOJOB PCHICHUSA HpOCTGﬁHIPIX paC‘léTHHX 3aJa4 C UCII0JIb30BAHHECM
q)HSquCKI/IX MO,Z[CJICI‘/'I, TBOPUYCCKUX U IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUI HAOIIOAATh IPUPOHbIE SBJICHUS U BBIOJIHATH ONbITHI,
nabopaTopHble paboThl U SKCIIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS C UCIIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

® OCBOEHHE NMPUEMOB pabOTHI ¢ HHPOPMAIIHEH PU3NUECKOTO COAEPKaHUsI, BKIIIOYAs
UH(POPMALIHIO O COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH, aHATTN3 U KPUTHUECKOE
OlLICHMBaHME WH(OPMALINN;

® 3HAKOMCTBO cO chepaMu MPOoPECCUOHATBHON IEATETHFHOCTH, CBSI3aHHBIMU C (DU3UKOMH,
N COBPEMCHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHIKCHUAX (1)1/1314‘-1601(0171 HAayKH.

O01m1ee 9rco 4acoB, peKOMEHI0BAaHHBIX ISl H3y4deHHs (PU3UKH Ha 6a30BOM ypoBHeE, - 238
qyacoB: B 7 kiacce - 68 yacoB (2 yaca B HeJleNi0), B 8 kiiacce - 68 yacoB (2 yaca B HeJIeN0), B 9
kiacce - 102 ygaca (3 yaca B Henenio).

[Ipennaraemslii B mporpamMme mo (pusuke nepeyeHs 1abopaTopHbIX padOT U OTBITOB SBJISIETCS
PEKOMEHIaTeNbHBIM, YUUTEIb AeTAeT BHIOOP MPU MPOBEACHUH Ta00OPATOPHBIX PAOOT U OMBITOB C
y49€TOM WHIMBHIYAITBHBIX OCOOEHHOCTEH 00yUJatOIMMXCs, CIIMCKA YKCIIEPUMEHTAIBHBIX 33/IaHUH,
mpeiaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 2K3aMeHa 1o (hU3HKe.

(AG3ar B penakiuu, BBeIeHHOHU B fieiicTBHE ¢ 1 ceHTs10ps 2024 roga npuka3zoM
Munnpocsentenns Poccun ot 19 mapra 2024 roga N 171. - CMm. OpeasIyIIyIO PEIAKIINIO)

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®dusuka - Hayka o npupoze. SBnenus npupoapl. Pu3ndeckue SBICHNS: MEXaHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeNUYUHbL. M3Mepenne ¢puznueckux BenuyuH. Ouznueckue npubopsl.
ITorpemnocTs n3MepeHuit MexayHapoaHast CUCTEMa €IMHMULI.


https://docs.cntd.ru/document/1305576452#A9U0NU
https://docs.cntd.ru/document/1305576452#A9U0NU
https://docs.cntd.ru/document/578365953#L0410I

Kak ¢u3uka u qpyrue ecrecTBeHHbIE HAYKU U3Y4aloT MPUPOAY. EcTeCTBEeHHO-HAYUHBIH METOA
MO3HaHM: HAOII0eHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA, BBIABUKEHHE TUIIOTE3, YKCIIEPUMEHT IO
MIPOBEPKE TUIIOTE3, 00BsICHEHHE HabIto1aeMoro sBiieHus. Onrcanne GU3MUECKUX SIBICHUN C
IIOMOIIBIO MOJICIIEN.

Hemoncmpayuu.

MeXaHI/ILIeCKI/Ie, TEIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLBIC SABJICHUS.

dusnueckue npruOOpsl U NpoLeaypa IPAMbIX U3MEPEHHUH aHAIOTOBBIM U U(PPOBBIM
npudopom.

Jlabopamopuwie pabomsl u onvimol.
1. OmpenencHue HEHBI EICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpAa.
2. H3mepeHue pacCTOSHHIA.
3. H3mepenne 00bEMa KUIKOCTH M TBEPIOTO Tea.
4. OmnpeneneHue pa3MepoB MaJlbIX TeEJl.

5. H3mepenue temriepaTypbl IPHU MOMOIIH KUJIKOCTHOT'O TEPMOMETPA U JaTUHKa
TEMIIepaTyphl.

6. HpOBeI[eHI/Ie HCCIICOOBAHUA 110 ITPOBCPKE I'MITOTE3bI: JaJIbHOCTD nonéra mapuka,
MYIEHHOI'O TOPHU30HTAJIBHO, TEM 60JH)HIC, yeM OO0JIbIIIE BBICOTA ITyCKa.

Paznen 2. HepBOHa‘laﬂbele CBE€JICHHUSA 0 CTPOCHHUH BelleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, ©X PAa3MCPHI. OHI)ITBI, JOKa3bIBAOIIHNE JUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBrxeHue yactul BeuiecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTUI] C TEMIIEPATYPOH.
BpoyHoBckoe nBmxkenue, nuddys3us. BsaumoaeiicTBrue 4acTHI] BEIIECTBA: TPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPIBIX
(kpucTaymnyeckux) Tesl. B3auMocBs3b MKy CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHHM BOJIBI.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBUXKEHUSI.

Hab6monenue nuddys3un.

Ha6J'IIOIleHI/IC HBJ'IeHHﬁ, 06’B}ICH}IIOH_[I/IXC}I MPUTAKCHHUEM UJIN OTTAJIKUBAHUEM YaCTUIL]
BE€IICCTBA.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnenka quamerpa aToMa METOJIOM PAJIOB (C KCTONb30BaHUEM (oTorpaduii).



2. OmbITHI IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 0OHAPYKEHUIO ACHCTBHS CHUII MOJICKYJISIPHOTO MPUTSKEHHSL.
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe nBrxkeHue. PaBHomepHOe U HepaBHOMepHOe ABrxkeHHe. CkopocTb. CpenHss
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBU)KEHUU. Pacuér myTu u BpeMeHU JABH)KEHUS.

SBnenue nHepuMU. 3aKOH HHEpLUMU. B3aumozeiicTBue Ten Kak IpUuYuHa U3MEHEHHSI CKOPOCTHU
JIBUKEHMS Tell. Macca kak Mepa HHepTHOCTH Teua. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna xak xapakTepucThka B3auMoencTBus Ten. Cuna ynpyrocty u 3akoH ['yka. 3mepenue
CHJIBI C IIOMOIIBIO JUHAMOMETPA. SIBJIeHNE TATOTEHUS U cuila TshKecTH. Cuila TSHKECTH Ha IPYTUX
wianerax. Bec tena. HeBecomocTs. CrioxeHMe cuil, HallpaBJIEHHBIX 110 OJAHOM NPsSMOI.
PaBHopelicTByromas cuit. Cuna TpeHusi. TpeHHue CKONbKeHUs U TpeHue nokos. Tpenue B npupoae
U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepeHune ckopocTu NpSIMOIMHENHOTO ABMXKEHHUS.

Haburoienue siBjaeHUsI UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHue mMacc 1o B3auMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.

Jlabopamopnwvie padbomut u onvimol.

1. Ompenenenuie CKOPOCTH PAaBHOMEPHOT'O ABM)KEHHUS (IIIApUKa B KHUJIKOCTH, MOJEIN
HIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OmnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUs OpycKa UM LIapuKa M0 HAKIIOHHOM
IUIOCKOCTH.

3. Ompenenenne TUIOTHOCTH TBEPIOTO TEJa.

4. OnbIThI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh PACTOKEHUS (1eopMaIiui) Ipy>KHUHBI OT
MPUIOKEHHOM CHIIBI.

5. OnbIThI, IGMOHCTPUPYIOIIME 3aBUCUMOCTh CUJIBI TPEHHUS CKOJILXKECHHUS OT Beca Tella u
XapakTepa CONMPUKACAIONIMXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJI, }KUAKOCTE U ra3oB.
Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMYCHUS 1aBiieHus. [[aBneHnne ra3za. 3aBUCUMOCTh

JaBJeHus ra3za ot 00béma, TeMmeparypsl. [lepenaua naBneHus: TBEPABIMHA TEIAMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [TneBMaTnueckue MalnHbl. 3aBUCUMOCTD JaBICHUS KUIKOCTHA OT



riyOunsbl. ['uapocrarnyeckuii napagokce. Coobmaromuecs cocyasl. [ uapaBindyeckue MeXaHU3MBbl.

ATtmocdepa 3emin u atMmocdepHoe aBieHue. [IpuunHbI CyIecTBOBaHUS BO3AYILIHON
o6omouku 3emiu. OneiT Toppuuenu. U3mepenne arMmochepHOTO AaBiIeHUs. 3aBUCUMOCTh
aTMOC(EepHOTro AaBICHHS OT BBICOTHI HaJl ypoBHEM MOps. IIpubops! 1u1st n3MepeHus aTMOchepHOro
JTABJICHMUSL.

JlelicTBHe )KUIKOCTHU ¥ Ta3a Ha NOTPYXEHHOE B HUX TeJ0. BeITankuparomnias (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenada naBneHus KUIKOCTBIO U Fa30oM.
CooOmaromumecs COCy/bl.

I'mppaBinyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH Tea U TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUJIBI BECYy BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIABaHUE WIH MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT COOTHOLLIEHUS
IUIOTHOCTEN Tejla U )KUJIKOCTH.

Jlabopamopnuvie padbomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BbEMa MOTPYKEHHON B KUIKOCTh
YacTH Tea.

2. Onpez[eneHI/Ie BBITAJIKUBAIOIICH CHIJIBI, ,Z[eI\/’ICTBy'I-OI_HeI‘/’I Ha TCJIO, HOFI)Y)KéHHOG B
KHUAKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBHITAKUBAIOICH CHIIBL, ICHCTBYIONICH Ha TEJIO B
JKUJKOCTH, OT MaCCHI TeJIa.

4. OHBITI:I, ACMOHCTpUPYIOIINUEC 3aBUCUMOCTD BLITaJ'II(I/IBaI-OH_Ieﬁ CHUJIBI, HeﬁCTBYIOLHCﬁ Ha
TECJIO B XKUJIKOCTH, OT 00BEMa HOpr)KéHHOﬁ B XXKUJKOCTh 4aCTH TC€JIa U OT IIJIOTHOCTH

KHUAKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONpeieeHne eé
IPy30II0ABEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTB. DHEPIUs.
Mexannueckasi pabota. MOUTHOCTb.
[IpocThie MeXxaHU3MBI: pbIuar, 0J0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHs phIyara.

[TpumeHeHue npaBuiIa paBHOBECHs pbluara K 0J1oKy. "3osi0Toe npaBuio" Mexanuku. Koagpuiment
nosie3Horo aeictusd (aanee - KI1J]) mpocteix Mexanu3mMoB. [IpocTbie MeXaHU3MBI B OBITY U



TCXHHUKE.

Mexanunueckas OHCPIus. Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUsl. HpeBpameHHe OHOI'O
BHJ/Ia MEXaHWYECKOUN SHEPTUM B APYroil. 3aKOH COXPAHEHHUS SHEPTUHA B MEXAHUKE.

Hemoncmpayuu.
[TprMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenuie pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUHU TeJa IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue ycaoOBHIA paBHOBECHS phIyara.
3. Usmepenune KIT/I HaK1OHHOHN TIIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUSI MEXAaHUYECKOU SHEPTUH.

COAEP)KXAHUE OBYUYEHUSA
8 kiaacc.

Pa3pgen 6. TensioBbie siBJICHUS.

OCHOBHBIC ITOJIOKCHUS MOHGKyanHO'KHHCTquCKOﬁ TCOPUU CTPOCHHA BCUICCTBA. Macca u
PasMEpPbI aTOMOB U MOJICKYJI. OHBITLI, MOATBCPIKAAOIIUC OCHOBHBIC ITOJIOKCHU A MOJICKYJISIPHO-
KUHETUYECKOMN TCOPUHU.

Mozenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSHUI BelecTBa. Kpucramumyeckue n
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUIAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHU M
MOJIEKYJISIPHO-KMHETHUECKO# Teopun. CMauynBaHUE U KaMWUISIPHBIE sBIIeHUs. TernoBoe
pacumpeHue u CxKaTue.

Temnepatypa. CBsi3b TEeMIEPaTyphl CO CKOPOCTHIO TETUIOBOTO ABMKEHUS YacCTHUIl. BHyTpeHHsIs
sHeprus. CrocoObl N3MEHEHUSI BHYTPEHHEH SHEPTUu: Terionepeaada u coBeplieHrne paboThl.
BI/II[BI TCIJIonepeaadyun: TCIrjIonpoBOAHOCTb, KOHBCKINUA, U3JTYUCHHUC.

KonuuecTBo TemnoTel. Y aenpHas TEMI0OEMKOCTD BellecTBa. TermiooOMeH U TEMI0Boe
paBHOBecHe. YpaBHEHUE TEIUIOBOro Oananca. [lnaBnenue u oTBepaeBaHNe KPUCTAITUTHUECKHUX
BEIECTB. Y enbHas TeruioTa miasieHus. [lapoobpasoBanue u konaeHcamus. Mcnapenue.
Kunenue. Y nenpHas Teriora napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuummne! padots! TernoBbix aurareneii KI1/1 rermnosoro asurarens. TeniaoBble 1BUraTeNn
U 3aIATa OKPYKAIOIIEH Cpebl.

3aKkoH COXPAHCHUS U NIPCBPALICHUS SHCPI'UU B TCIUIOBBIX PO ECCax.

Hemoncmpayuu.



Habmionenne OpoyHOBCKOTO JIBM>KEHUSI.

Hab6mronenue nuddys3un.

HabumroneHune siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Haburoienune TemioBoro paciivupeHust Ted.

H3meneHue JaBJICHUS ra3a Mpru USMCHCHUHA 00BéMa u HarpCBaHnu WJIN OXJIAXKICHUU.

IIpaBuna uamMepeHus: TemnepaTypsbl.

Buael renonepenayn.

OxJtaxieHre Ipyu COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.

CpaBHeHue TEMmI0EMKOCTEN pa3InYHbIX BEILIECTB.

HaoOmronenune xkumeuus.

Habumroienne noctostHCTBa TeMIiepaTypbl IPHU MIJIaBJIECHUU.

Moienu TemIoBBIX IBUTATEIIEN.

Jlabopamopnusie padbomot u onvimol.

1.

OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUJT MOJICKYJISIPHOTO TIPUTSKEHMUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OMBITEI IO Ha6JHO)ICHI/IIO TCIIJIOBOI'O paCllIMpEHUs Ira3oB, )KI/II[KOCTGI\/’I u TBép)II)IX TEII.
Ornpezenienne 1aBieHUs BO3AyXa B OAJIJIOHE MINPUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00béMa u
HarpeBaHus WIN OXJIAXKJICHHS.

[TpoBepka runoTessl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

Habmroienne n3MeHeHns: BHyTpeHHEH SHEPTUu Tejla B pe3ynbTare TeIionepeaun u
paboThI BHEIIHUX CHJL.

HccnenoBanue sIBICHUSI TEII000MEeHa Ipu CMCIIMBAaHNUU XOJIOTHOU U FOpH‘-ICﬁ BOJbI.

OHpCI[CJ'ICHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJIYYCHHOI'O BO[[Oﬁ npu TEIIO0OOMEHE C
Harp€TbiM METAJINIMYCCKUM HUJIIUHIPOM.

10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca UCIapeHHs.



12. OnpeneneHre OTHOCUTETHHON BIQKHOCTH BO3IyXa.
13. Omnpenenenue yAeIbHOM TEIUIOTHI IJIABICHUS JIHA.
Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.
OnekTpuzanus Tei. [[Ba pona anexTpuieckux 3apsaoB. BzaumoaencTBre 3apsoKeHHBIX TEII.
3akoH KyioHa (3aBUCUMOCTh CHIIBI B3aUMOJICUCTBHS 3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aps0B U

paccTOsIHUS MEX]y TEIaMH).

Onekrpuueckoe nojue. Hanpspk€HHOCTH 3neKkTpuueckoro nois. [IpuHnun cyneprno3nuuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIeMEHTaApHbIN deKTpuueckuit 3apsia. CTpoeHue aroMa.
[IpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DNEeKTpUUECKU TOK. Y CJIOBUS CYIIECTBOBAHUS dJIEKTPUUYECKOTO TOKA. MICTOUHMKHI
HOCTOSTHHOTO TOKa. JIeHiCTBHS AJICKTPUUECKOT0O TOKA (TEIUIOBOE, XMMUYECKOE, MarHUTHOE).
3J’I€KTpI/I‘-IeCKI/Il>'I TOK B ) KHJKOCTAX U r'a3dax.

Onekrpuueckas nenb. Cuia Toka. DnekTpuyeckoe HanpspkeHue. ConpoTHBIIEHNE
IIPOBOJHUKA. Y AE€IbHOE CONPOTUBIICHHE BellecTBa. 3akoH OMa 11 yyacTKa LemH.

ITocaemoBareabHOE U napauiCJibHOC COCAMHCHUC ITPOBOAHHUKOB.

Pabota u Mo1HOCTh 35eKTpruyeckoro Toka. 3akoH Jxoyns-JIenna. Dnekrpuueckue Lenu u
HOTPEOUTENH AIEKTPUIECKOr 3Heprun B ObITY. KopoTKoe 3aMbIkaHue.

[TocTostHHBIE MarHuThI. B3anmoielicTBrE MOCTOSSHHBIX MATHUTOB. MaruuTHoe mnouie.
MarnuTtHOoe nojie 3eMJId U €ro 3Ha4eHHe JJIs1 )Ku3HU Ha 3emute. OnbIT OpcTeaa. MarHuTHoe 1mosie
3JIEKTPUYECKOT0 TOKa. [IpMeHeHne 31eKTpOMaruuToB B TeXHUKE. [|eficTBe MarHUTHOTO MOJIsS Ha
IIPOBOJAHMK C TOKOM. DJIEKTPOJIBUraTeNlb OCTOSSHHOTO TOKA. Vcronbp30BaHue 37€KTpOABUTaTENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenne snekrpoMarauTHON nHAyKUuuU. [Ipasuno Jlenna.
OnektporeHeparop. CrocoObl MOTyUeHUS dIECKTPUISCKON IHEPTUU. DIEKTPOCTAHITUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poza aeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEJl.

YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DneKTpocTaTUUECKast UHIYKIIMSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.

ITpOoBOAHMKY U TUAIIEKTPUKH.

MO,Z[CJII/IpOBaHI/IC CHJIOBBIX JIMHUI SJICKTPUYCCKOTIO IOJIA.

M CTOYHHKH TOCTOSIHHOTO TOKA.



JIeficTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30Bblii pa3psa.

W3mepenne cuiibl TOKa aMIepPMETPOM.

N3mepenune 3eKTpUYECKOro HaIPSKEHUsT BOJIbTMETPOM.

Peocrar u Mara3uH cOnpoTHUBIICHUH.

B3aumopeicTBuE NOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU pa3/IeieHUs TOJI0COB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OmneiT DpcTena.

MarnuTtHoOe 1ojie ToKa. JJIEKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUH.

Onbitel Dapanes.

3aBUCHMOCTH HaIpaBJICHUSI WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3HUKHOBEHUSI.
DIIEKTPOTreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN TEJT UHAYKIIUEH U P COMPUKOCHOBEHUH.
WccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJIsl HA TTPOBOTHUKH M TUAJICKTPUKH.
CoOopxka u mpoBepka padoThl AMEKTPUIECKOM 1SN MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO YePe3 PEe3UCTOP, OT CONPOTUBIICHUS
pe3uCcTOpa U HANPSHKEHUS HA PE3UCTOPE.

OHBITLI, JACMOHCTPUPYIOIIUEC 3aBUCUMOCTD SJICKTPUUCCKOTO COITPOTUBJICHUSA ITPOBOJIHUKA OT
€T0 JUIMHBI, TUIOIIaAN IMOIMCPEYHOro CCUCHUA U MaTepuala.

HpOBepKa ImpaBujia CIIOKCHHA HaprI)KeHPII;'I IIpH MOCJICAOBATCIIBHOM COCIMHCHHUUN ABYX
PE3HCTOPOB.



[TpoBepka nmpaBuiIa JUist CUIIBI TOKA MPH MApaIeIbHOM COSMHEHUN PE3UCTOPOB.
Omnpenenenne paboThl AEKTPUUECKOTO TOKA, UAYILIETO YEPE3 PEUCTOP.

Omnpenenenne MOIHOCTH JIEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYILETO Yepe3 JaMIIOUKy, OT HAIIPSKCHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

I/ICCJ'IGI[OBaHI/Ie MAar"HuTHOIO B3aHMOH€ﬁCTBHH IIOCTOAHHBIX MAarHuToOB.

I/I3yquHe MArauMTHOI'O IOJIAA MMOCTOAHHBIX MAarHuTOB ITPU UX 06BCI[I/IHGHI/II/I " pa3aCJICHUN.
HccnenoBanue ASWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD CHJIbL B33,HMOI[€§ICTBPISI KaTylIKHU ¢ TOKOM U
MarauTa OT CHUJIbI TOKA W HAIIPAaBJICHUA TOKA B KATYIIKCE.

N3yuenue AeicTBUSA MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KouncTtpynpoBanue u nusydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JI€KTPOMArHUTHOM MHAYKIMU: UCCIEI0BAHNE U3MEHEHUI
3HA4YECHMS U HAIPABJICHHUS] UHAYKIIMOHHOI'O TOKA.

COILEPKXAHUE OBYYEHUSA

9 kiacc
Paspnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOT 0 ABMKEHUsA. PaBHOMEpHOE NIPSMOJIMHEHHOE ABMXKeHue. HepaBHOMepHOE
npsIMOJIMHEHOe ABrkeHne. CpellHsAs U MTHOBEHHAasi CKOPOCTh Tela IMPU HEPAaBHOMEPHOM

JBUXXCHUU.

Yckopenue. PaBHoyckopeHHOE TpssMonHelHoe nBrxkeHne. CBoOoiHOe majeHue. OnbIThl
Tlamunes.

PaBHOMepHOE BMKEHUE TI0 OKpYXHOCTHU. [lepnon n yactora obpamenus. Jlnneitnas u
yIJI0Basi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipunnyn
CYTIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHiia TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOS,
JIpyrue BUJbI TPEHUS.

CuJia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHUE CBOOOIHOTO MajicHus. J[BrKeHne
wianet Bokpyr Comria. [lepBas kocMuyeckasi CKopocTb. HeBecoMOCTb U meperpy3KHu.



PaBHOBecue matepuanbHON TOUKUA. AOCONIOTHO TBEPI0E TeI0. PaBHOBECHe TBEPAOTO TENa ¢
3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynbce Tena. M3menenue umnyibca. UIMmynbe cuiibl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas paboTa u MOIIHOCTh. PaboTa cuit TshkecTH, ynpyroctd, Tpenus. CBsi3b
sHepruu U padboTsl. [loTeHnnanpHas SHEprus Tena, HOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIH.
IToTrenuumanpHas sHEPrus cxkaToil npykuHbl. Kunerndeckas sneprus. Teopema 0 KWUHETUYECKON
SHEPIruM. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

Ha6J'IIO,I[eHI/Ie MCXaHHUYCCKOI'o ABMXKCHHUA TCJIa OTHOCHUTCIBHO Pa3HbIX TEJI OTCuéTa.

CpaBHeHHE TyTel U TPACKTOPHH JIBHXKEHHSI OJTHOTO M TOTO )K€ TeJla OTHOCUTEIHHO Pa3HBIX TEIl
orcuéra.

N3mepenne CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKCHUS.
HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOIO JIBUKECHHUSL.
Haburoienne ABM>XEHUs Tejla 0 OKPYKHOCTH.

Hablnronenrne MexaHWYeCKUX SIBIICHUN, TPOUCXOASIINUX B cucTeMe oTcuéra "Tenexka" mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIbHO KaOHHETa (PU3HUKH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl Tella U IEUCTBYIOIICH Ha HETO CHUJIBL.
HaO:roieHue paBeHCTBaA CHIT TIPU B3aUMOJICHCTBUM TEIL.

M3meHeHue Beca Tena Mpu yCKOPEHHOM JBUKEHUU.

[lepenavya uMIrynbca mpyu B3aUMOJICHCTBUU TEII.

[TpeoOpazoBaHus YHEPTUH MPU B3aUMOICHCTBUU TEll.

CoxpaHeHue UMITyJIbca MPH HEYIPYTOM B3aUMOJACHCTBUH.

CoxpaHeHue UMITyJbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUH.
Habmtoienue peakTHBHOTO JIBHKEHUS.

CoxpaHeHue MEXaHU4YEeCKOW YHEPTHH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MeXaHU4YeCKOW YHEPTHH MPH JBIKEHUU TeJla O] IeWCTBUEM TIPYKHUHBI.
Jlabopamopuwvie pabomul u onvimol.

1. KoncTpynpoBaHue TpakTa sl pa3roHa U AajJbHEHUIIEero paBHOMEPHOTO JABHKEHHS
HIapUKa WIH TEIEKKH.

2. OmnpeneneHue CpeHEN CKOPOCTH CKOIBKEHUS OpyCKa MITH IBUKCHUS IIapHUKa 10
HAKJIOHHOM IJIOCKOCTH.



3. OrmpeneneHne yCKOpeHUs Tella IPU paBHOYCKOPEHHOM JIBMYKEHUH 110 HAKJIOHHOM
IUIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU ITPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3
Ha4yaJbHOW CKOPOCTH.

5. TIpoBepka rumoTe3bl: €CJIM MPU PAaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HauaIbHON
CKOPOCTH ITYTH OTHOCSTCS KaK psAJl HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIHE

MMPOMCIKYTKHU BPEMCHU OAUHAKOBLI.

6. I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPCHUS CKOJIBXKCHUSA OT CHUJIBI HOPMAJIBHOT'O
JaBJICHHA.

7. Omnpenenenue kodhpuImeHTa TPECHUS CKOIBKCHHUS.
8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenue padOThI CUJIBI TPEHUS IIPH PABHOMEPHOM JIBUKEHHUH TeJa 10
TOPU30HTAIILHON TTOBEPXHOCTH.

10. Omnpenenenuie pabOTHI CHITBI YIIPYTOCTH MIPH MOABEME TPY3a ¢ UCIOJIb30BAHUEM
HETIOBIKHOTO U TOBHYKHOTO OJIOKOB.

11. M3yueHue 3akOHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHUA U BOJIHEI.

KonebarenbHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJleOaHUI: IEpHOJ], 4acToTa,
aMIuTyna. MareMaTnyeckuil M pyKMHHBIA MassTHUKHU. [IpeBpalienue sHepruu npu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxatomue konedanus. BeiHyk/1eHHbIe KojieOanus. Pe3onanc. MexaHu4yecKkre BOJIHBI.
CaoiicTBa MexaHn4yeckux BOJIH. [IpoionbHbIE 1 TIONIepeuHble BOIHBI. J{JIMHA BOJIHBI U CKOPOCTD €€
pacnpocTpaHeHus. MexaHM4eCKHUe BOJIHBI B TBEPJOM TeENE, CEICMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

HabGnronenue koneGaHuii Tes1 Mo IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY’KUHE.

HabmroneHne BeIHYKACHHBIX KOJIeOaHUH U pe30HaHca.

Pacnipoctpanenue npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).

HabmroeHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OHpCIleJ'IeHI/IC 4JaCTOThI U IICpUOaa KoJIeOaHMI MaTeMaTUYECKOr0 MasTHUKA.



N

Omnpenenenne 9acTOThl U TIepruoia KoineOaHui Mpy>KUHHOTO MasiTHUKA
3. MHccnenoBanue 3aBUCHMOCTH TepHOAa KoJIeOaHUH TTOABEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBHCUMOCTH IEPUOJIa KOJICOAHUH MPYKUHHOTO MAaITHUKA OT MacChl
rpysa.

5. TlpoBepka He3aBUCUMOCTHU NepHUoa KoJaeOaHui rpy3a, MOoABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbIThL, IEMOHCTPUPYIOUIHE 3aBUCUMOCTh IMEPHOAA KOJICOaHUN TIPY>KUHHOTO
MasTHHUKA OT MACChI I'Py3a U KECTKOCTU IIPYKUHBI.

7. W3mepeHue ycKOpeHHs! CBOOOIHOTO Ma/ICHUS.
Pazgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMArHUTHOE M0oJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[ITxana 3neKTPOMArHUTHBIX BOJIH. VICIIOJIb30BAHUE JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoza ceera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie padbomovt u onvimol.

1. W3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBLHOTO TenedoHa.
Pa3nen 11. CBetoBble siBJI€HHS.

Jlyuepas moneins cBeta. Mcrounuku csera. IIpsmonnHeliHOe pacpocTpaHEeHUE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH MMPEJIOMJICHUS CBCTA. ITonHoe BHYTPCHHCC OTPaXCHHUEC CBCTA.
Hcmonp30BaHKe MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B ONITUYCCKHUX CBETOBOAAX.

Jlunza. Xop nydeit B tunze. OnTudeckas cucreMa (horoamnmnapara, MUKPOCKOIIA U TEJIECKOTA.
I'na3 xak ontuueckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. Ci0KEeHNE CTIEKTPATIbHBIX LBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
1. TIpsmonuHeitHOe pacnpocTpaHEHHE CBETA.
2. OtpaxeHue cBera.

3. TlonydyeHue n300pakeHUH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.



10.

IIpenomuenue ceera.

OnTHyeckuii CBETOBOI.

Xon styueit B coOMparomei JuHse.

Xox JIydeil B paccenBarole JIUH3E.

[Tony4yenue n300paxxeHUi C MOMOIIBIO JIMH3.

[Tpuniun neictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens rnasa.

11. PaznoxeHue OEoro cBeTa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopnuvie padbomut u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH yIjla OTPa>KEHUSI CBETOBOTO JIy4a OT YyIJIa MaJeHHs.
N3ydeHue xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTJIa IPEJIOMIICHUSI CBETOBOTO JIy4ya OT YIJIa MaJIeHUus Ha
rpaHuile "Bo3a1yXx-CTekino".

[Tomyuenue n300pakeHUi ¢ TOMOIIBbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne HOKyCHOTO PaCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OmnbITHI IO BOCIIPpUATHUIO IIBETA MMPEAMETOB IIPHU UX Ha6J'IIOI[eHI/II/I 4cpe3 IBCTOBLIC CI)I/IJ'ILTpLI.

Pasznen 12. KBantoBble siBJIeHHUS.

OnsiThl Peszepdopaa u muianerapHast Mosiens atoma. Mojiens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTH. Anb(da-, 6eTa- u raMma-u3nydeHusi. CTpoeHue aToMHOro sjipa. Hykionnas

MOJIeNTb aTOMHOTO sijipa. Mi3oTonsl. PamnoaktuBHbIe ipeBpamieHus. [lepruos momypacmnaia aToMHbBIX
saep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHSI 3aPS0BOT0 U MAaCCOBOTO YUCEN. DHEPTHUS CBI3U
aTOMHBIX sifiep. CBsA3b Macchl U dHepruu. Peakuuu cunrtesa u neneHus aaep. VMICTOUHuKYN 3Hepruu
CouHiia u 3BE3]1.

Snepnas sHepreTuka. JIeicTBHS paJuOAKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHGKTpI)I H3JTy4YCHUSA U MMOTJIOIICHUS.



CrexTpsl pa3TuYHbIX Ta30B.
CnexTp BoaoOpo/a.
Hab6monenue TpexoB B kamepe Buiibcona.
Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.
Peructpanus nznydeHus: NpupoJHbIX MUHEPAIOB U IIPOAYKTOB.
Jlabopamopuwie pabomsl u onvimol.
1. HaOumrozneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4YECHHUS.

2. HWccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IYTH (TI0
dboTorpadusm).

3. H3mepenwne paaunoakTHBHOTO (POHA.
Iloemopumenvrno-oo06warouuii Mooyo.

[ToBTOpHTENEHO-0000IIAIONMI MOy b TIPEIHA3HAYEH Ul CUCTEMAaTH3alliu M 000OLIeHUS
NPEMETHOTO COACP)KAaHUS U OIBITAa JIEATEILHOCTH, TPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
Gu3MKH, a TaKKe JUIA MOJrOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMeHy 1Mo (u3HKe st
oOyuaromuxcs, BBIOpaBIINX 3TOT y4eOHBIH peaMer.

[Ipu n3ydeHun JaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCSI BUJIBI ACSTEIHLHOCTH, HA
OCHOBE KOTOPBIX 00ECTeYUBAETCS IOCTHUIKEHHE MPEAMETHBIX M METANpeAMETHBIX MIaHUPYEMBIX
pe3ynbTaToB o0ydeHus, (OPMUPYETCS €CTECTBCHHO-HAy4YHAas TPAMOTHOCTh: OCBOCHUE HAYYHBIX
METOJIOB HCCIIEJOBAaHUS SIBICHUN TNPUPOABI W TEXHUKH, OBJIAJCHUE YMEHUSMU OOBSICHATH
(du3nYecKue sBJICHUSI, TPUMEHSIS TIOJIyYeHHbIC 3HAHUS, PEIIaTh 3a7a4i, B TOM YUCJIE KaYeCTBEHHBIE
u AKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/Il'II/IaJ'IBHO HCHTCHBHOCTHHI\/’I XapaKTECp AaHHOT'O MOAYJIA pCAJIM3YyCTCA 3a CU€T TOT'O, 4TO
06yqaloumecs[ BBITIOJHAIOT 3aaHsA, B KOTOPhIX UM IIPEAIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWW Pacro3HaBaTh U HAYYHO OOBIACHITH (PU3HUUECKUE SIBJICHUS B
OKpY’Kalolllel MpUpo/ie U MOBCEIHEBHOM KU3HU;

HCIOJIB30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHU (1)1/13I/II-ICCKI/IX HBJ'IeHHfI, B TOM YMCJIC OJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB;

00BACHATH HAayY4YHBIC OCHOBBI HanOoyiee Ba)KHBIX )IOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHI;'I,
HAIpuMep, MPaKTUYCCKOr'0 HCIOJb30BAHUA PA3JIMYHBIX HCTOUYHHUKOB DHCEPTHU HAa OCHOBC 3aKOHA
MMpEBpaAIICHUA n COXpPaHCHUA BCEX HN3BECTHBIX BUJI0B OHECPTHUH.

Kaxmgas w3 TeM JaHHOTO MOJIYJs BKJIIOYAECT OKCIEPUMEHTAIBHOE HCCIICIOBAaHUE
obobmaromiero xapakrepa. Moaynb 3aBepliaeTcs MPOBEICHUEM JUATHOCTUYECKOW M OIIEHOYHOUN
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30BaHus.

Ilnanupyemsble pe3yJibTaThl 0CBOeHHS (U3NKH (0230BbIH YPOBEHb) HA YPOBHE OCHOBHOTO
o0riero o0pa3oBaHMUsL.



153.6.1. Usydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsSI HAMpaBICEHO Ha
JOCTYDKEHUE JIMYHOCTHBIX, METalpeAMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

153.6.2. B pesynbpraTe u3ydeHUs (PU3NKH HAa YpPOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHUs Yy
oOyuyaromierocss OyayT cGhOpPMHpPOBAHBI CIEAYIOUIME JUYHOCTHBIE pE3yabTaThl B  YacTH:

1) marpuoOTHYECKOro BOCIUTAHMSA: MPOSBICHUE HHTEpeca K HCTOPHUM U COBPEMEHHOMY
COCTOSIHHIO POCCUHCKOHN (pU3MUYECKOI HAyKH; IIEHHOCTHOE OTHOIIECHUE K JOCTHKEHUSM POCCHHCKUX
yuEHBIX-(DU3UKOB;

2) TPpaXXJAaHCKOTO U AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA: TOTOBHOCTb K AKTUBHOMY Yy4aCTHIO
B O6CY)KI[€HI/II/I O6HICCTB€HHO 3HAYUMBIX H I3THYCCKHUX HpO6J'IeM, CBA3AHHBIX C IPAKTUYCCKUM
IMPUMCHCHUCM ,HOCTI/I)KGHI/Iﬁ q)HSI/IKI/I; OCO3HAHUC BAKHOCTHU MOPAJIbHO-OTUYCCKHUX IIPUHIIUIIOB B
JACATCIIbHOCTH y‘IéHOFO;

3) OCTECTUYCCKOro BOCIIMTAHUSA: BOCHPUATHE JDCTCTHYCCKHUX KAa4CCTB (bHSH‘I€CKOI>i HayKHu: eé
TapMOHHUYHOT'O IMOCTPOCHUA, CTpOorocTu, TOYHOCTH, JJAaKOHUYHOCTH,

4) UEHHOCTH HAayYHOTO IMO3HAHMS: OCO3HAHUE IIEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO
MHCTPYMEHTA IIO3HaHWS MHUDPA, OCHOBBI Pa3BUTHS TEXHOJIOIMM, Ba)KHEHWINEH COCTaBISAIOLIEH
KYJBTYPBI; Pa3BUTHE HAyYHOU JTFOO03HATEIFHOCTH, MHTEPEca K UCCIIEA0BATEILCKOM e TEIbHOCTH;

5) dopmupoBaHUS KYJIBTYPBl 3JI0POBbS ¥ 3MOIMOHAILHOTO OJIArOIMONYUYHs: OCO3HAHUE
[EHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BAXKHOCTU MPABUI
0e30macHOTO TOBEJCHHS Ha TPAHCIOPTE, HA JOpOrax, C JJIEKTPUUYECKUM M TEIJIOBBIM
o0opy/sOoBaHHWEM B JOMAIIHUX YCIOBUSX; (DOPMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MpU3HAHHE
CBOEro  mpaBa Ha omMOKYy M  Takoro K€ TIpaBa Yy  Jpyroro  4eJOBeKa;

6) TPYJIOBOTO BOCITUTAHUS:

7) aKTHBHOE y4yacTHE B pPELICHHHM MPAKTHYECKHUX 3a/1ay (B paMKaX CeMbH, 00pa3oBaTeIbHOM
OpraHu3allii, HACEJICHHOr0 IIyHKTa, PpOJHOrO Kpas) TEXHOJOTMYECKOM W  COIUaIbHOMN
HANPaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE M (DU3MUECKUX 3HAHUI;MHTEPEC K MPAKTUYECKOMY
W3yYECHUIO npodeccui, CBSI3aHHBIX c bu3HUKOI;

8) SKOJOTrMYEeCKOro BOCIUTAHHUS: OpPUEHTAlMsl HAa MpUMEHEHHE (U3MYEeCKUX 3HaHUU IS
pelieHUs 3a7ad B OOJACTH OKpY)KAOLIEH Cpelbl, MJIaHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MOXKHBIX IIOCJIEJICTBUI JJIsl OKpY)KaloIEeH Cpelbl; OCO3HAHHE TIJ100aIbHOTO XapakTepa
JKOJIOTUYECKHUX npobiem " myTen nux peleHus;

9) aganTanuy K U3MEHSIOLIUMCS YCTIOBHSIM COLIMATBHON U MPUPOAHON CPEBI:IIOTPEOHOCTH BO
B3aUMOJICICTBUU TPU BBHITIOJHEHUH HCCIEIOBAHUN W MPOEKTOB (HU3UYECKON HaINpaBlIeHHOCTH,
OTKPBITOCTh OMNBITY M 3HAHUSM JIPYTUX;IOBBIINICHHE YPOBHS CBOEM KOMIIETEHTHOCTH uepe3
MPAKTUYECKYIO0 JIEITEIbHOCTh;MIOTPEOHOCTh B (OPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM YHCIIC
dbopMynupoBaTh HJIEH, TMOHITHUS, TUMOTE3bl O (PU3MUECKHX OOBEKTaX U SBICHUSIX;0CO3HAHUE
neUIUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B 00JACTH (PU3HMKU;IIJIAHUPOBAHUE CBOETO
pa3BUTHS B TPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHUN;CTPEMIICHUE aHATU3UPOBATH U BBISBIATH
B3aUMOCBSI3M TIPUPOJIBI, OOIIECTBA W SKOHOMHUKH, B TOM YHCJIE C HCIOJIh30BAaHUEM (U3HUECKUX
3HAHUM;OIIEHKA CBOUX JCHCTBUH C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO CpeAy, BO3MOXKHBIX
rI100aIbHBIX MOCJIEICTBUMN.

153.6.3. B pesynbraTe u3y4deHus (PU3NKH HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Yy
oOydaromerocss  Oyayr  copMHpOBaHBI  MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIHE
IMMO3HAaBaTCJIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe HeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBCPCAJIIBHBIC
yueOHbIe ACHCTBHUSI, PETYJISATUBHBIE YHUBEPCATbHbBIE YIeOHBIC JEHCTBUS.



153.6.3.1. OBnaneHne yHUBEpPCATHHBIMU YU€OHBIMU 1T03HABATEIBHBIMH JCHCTBUSMU:

1) Ga30BbIe JIOTHUECKUE JEHCTBUS: BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU
00BEKTOB (SIBJICHUI); yCTaHABJIMBATH CYIIIECTBEHHBIH MPU3HAK KJIAaCCHU(UKAIIUU, OCHOBAHUS IS
00001IeHNsT ¥ CpPaBHEHUS; BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX
dakTax, NaHHBIX U HAOIIOJECHUSNX, OTHOCAIIMXCA K (PU3NYECKUM SIBIICHUSM; BBISBISATH IPUUYUHHO-
CJICJICTBEHHBIC CBSI3U TIPH M3yYEHUHM (U3HUECKUX SIBJICHHA M IMPOIECCOB, MPOBOJUTH BBIBOJABI C
UCIIOJIb30BAaHUEM JIEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIOYEHHUH, BBIABUIAaTh THIIOTE3bl O
B3aMMOCBSI3SX (DM3MUECKUX BEIUYHMH, CAMOCTOSTEIILHO BBIOMPATh CIIOCOO pelIeHus y4ueOHOH
buznyeckoil 3aaun (CpaBHEHHE HECKOJIbKUX BapUAHTOB peIlleHus, BEIOOp Hanboiee MoAX0IAIIEero
c y4€TOM CaMOCTOATEIIBHO BBIJICIICHHBIX KpUTEPUEB).

2) 0a30BblE MCCIEN0BATENbCKUE JIEHCTBUSA: UCIOJIb30BaTh BOIPOCH KaK MCCIEI0BATEIbCKUN
MHCTPYMEHT IMO3HAHMS; IPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOMKHBIM
¢u3nUecKuil SKCIEPUMEHT, HEOONBIIOE HCCIEeAOBaHHE (U3UUECKOTO SIBJICHHUS;OLICHUBATh Ha
NPUMEHUMOCTh M JJOCTOBEPHOCTh HH(OpPMALMIO, MOJYYEHHYI0 B XOJ€ HCCIECIOBAHUS WU
OKCIEPUMEHTA; CaMOCTOATENBHO (OPMYIUPOBAThH OOOOIIEHUST W BBIBOABI IO pe3yibTaTaM
MPOBEAEHHOTO HAOMIOJCHUS, ONBITA, HCCIEIOBAHUS;IIPOTHO3UPOBATh BO3MOXKHOE JlabHeHIee
pa3BuTHE (HU3NYECKHUX MPOLIECCOB, a TAK)KE BBIIBUTATH MPEAIIONOKEHHSI 00 X Pa3BUTUU B HOBBIX
YCIIOBHSIX u KOHTEKCTaX.

3) paborta ¢ mHpOpMAIMEH: MPUMEHATh Pa3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3aIPOCHI TIPH
MOUCKEe W O0TOOpe MHGPOPMALMU WM JAHHBIX C Y4ETOM NPEAIOKEHHOH y4eOHOW (M3MYecKoi
3a7a4M; aHAIN3UPOBATh, CHCTEMATH3MPOBAaTh M HMHTEPIPETUPOBATH HMHPOPMAIHIO PA3TUIHBIX
BUIOB U (POPM IPEACTABICHHUS; CAMOCTOSTEILHO BEIOMPATh ONTHMAIBHYIO (OPMY IpEACTaBICHUS
UH(pOpMAIMU U WIUTIOCTPUPOBATh PEIIaeMbIe 3314 HECJIOKHBIMH CXEMaMH, AUarpaMMaMiu, HHON
rpaduxoii u ux KOMOMHAIIHSIMH.

153.6.3.2. OBnaneHne yHuBEpCATbHBIMU YI€OHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMHU:

1) oOmenue: B Xo/e oOCyX/IeHHUsI y4eOHOTO MaTepHuaia, pe3yJbTaToB JabopaTOPHBIX paboT 1
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMO TeMbI U BBICKA3bIBaTh UCH, HAIIEJICHHbBIE
Ha pelIeHne 3a1auu 1 MoiepKanne 01aroKenaTelbHOCTH OOIIEHS,

COTIOCTABJISITh CBOM CY)KJIEHHUS C CYKIEHUSMHU JIPYTHMX YYACTHUKOB JHanora, oOHapyXuBaTh
pasiiniuec U CXOJACTBO HOSHHHﬁ;BLIpa)KaTB CBOIO TOYKY 3PCHUA B YCTHBIX W IMMCbMCHHBIX TCKCTAX;
NyOMMYHO TPEJCTaBISITh Pe3ydbTaThl BBIIOJHEHHOTO (DU3MUYECKOrO OMbITa (IKCIEPUMEHTA,
HCCIIeI0BaHUS, MIPOEKTA).

2) coBMeCTHasi AEATEIbHOCTh (COTPYIHUYECTBO):IIOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA
KOMaHIHOW M  WMHAMBHUAYyalbHOM  pabOTBl MNpH  pEIIeHMH  KOHKPETHOW  (pu3HdecKoi
poOJIEMBI;IPUHUMATE 1I€JIM  COBMECTHOM J1€ATENbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€
JOCTIDKEHUIO: PACHPENeNATh POJid, OOCYXJIaTh MPOLECChl U PE3ylbTaThl COBMECTHOW paloOThI,
0000111aTh MHEHHS] HECKOJIBKUX YeJIOBEK;BBITIOIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO
pe3yibpTaTa IO CBOEMY HAINPaBICHUIO M KOOPAMHHUPYS CBOU [JEHCTBUS C JAPYTMMH YIEHAMHU
KOMaH/Ibl;01IeHMBaTh KaueCTBO CBOErO BKJAJa B OOIIMN MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
chopMyIHPOBAHHBIM y4acTHUKaMU B3aUMOJECICTBHS.

153.6.3.3. OBnasieHre yHUBEPCAIBHBIMU YU€OHBIMHU PETYIATUBHBIMU JICHCTBUAMU:

1) camoopranu3anus:BbISIBIATE IPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CUTYalMsAX, TPEOYIONX
JUIsL pelieHns (pU3NYecKuX 3HAHUI;0pUEHTHUPOBATHCS B PA3IUYHBIX MOAX0JaX MPHUHITHUS pelIeHUuN
(MHIMBHyaJbHOE, IPUHATHE PELICHUs B TPYIIE, NMPUHITHE PELICHUN IPYIIIO);CaMOCTOATEIBHO
COCTaBJIAITh AJITOPUTM pelieHuss (U3MYECKOM 3aJaud WIM IUIaHA HCCIIEIOBaHUS C Y4ETOM
UMEIOIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBaTh MpeiJiaraeMbie



BapUaHTBhl  PELICHUI;IPOBOJUTH  BBIOOp W OpaTb  OTBETCTBEHHOCTh  3a  pELICHHE.

2) caMOKOHTpOJIb: AaBaTh OLEHKY CUTyalluH U IIPeyIaraTh MIaH €€ U3MEHEHMS;

OOBSICHATh NPUYMHBI JIOCTUKEHUS (HEIOCTHIKEHUS) pe3yJbTaToB MAEATEIbHOCTH, [JaBaTb
OLIEHKY TpUOOPETEHHOMY OIIBITY;BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCIE B XOJ
BBINOJIHEHUST (DPU3MUYECKOr0 HCCIEOBaHMUA WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB,
U3MEHUBIIUXCSA CHUTYallMid, YCTAaHOBJEHHBIX OMIMOOK, BO3HUKIIMX TPYAHOCTEH;0IICHUBAThH
COOTBETCTBUE pesyJbrara LENH U YCIIOBUSIM.

3) 3MOI.[PIOH3J'IBHI)II>1 HMHTEJUIEKT: CTaBUTh 0 Ha MECTO APpyroro 4€JI0BCKa B XOA€ CIiopa HUJIn
JAUCKYCCHMM Ha HAY4YHYHO TEMY, IIOHMMATb MOTHBBI, HAMCPCHUA U JIOTUKY JpPYroro.

4) npunsTHe cedsa U APYruX:MPU3HABATh CBOE MPABO Ha OMIMOKY MPH PEIICHUH (PU3NIECKUX
3a/1a4 WIM B YTBEP)KACHUIX HAa HAYYHBIE TEMbI U TAKOE XKE MPaBO APYToro.

153.6.4. IIpeanMeTHble pe3yJbTaThbl OCBOEHHsI NporpaMmbl 1o (usnke (0a30BbIH
YPOBEHB).

153.6.4.1. IIpeomemmnoie pe3ynbmamsl 0C80EHUA RPOPAMMBL NO Pu3uUKe K KOHUY 00yueHus
6 7 Knacce:

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)XaTh C(HOPMHUPOBAHHOCTH Yy
oOy4aromuxcs YMEHUM:

HUCITIOJIB30BATh ITOHATHUA: (1)I/I3I/I‘~I€CKI/IG U XUMHUYCCKUE SABJICHHAA, Ha6JHOIICHI/Ie, SKCIICPUMCHT,
MOJIeNIb, THUIOTE3a, CAMHUIBI (U3UYECKUX BEJIWYHMH, aTOM, MOJICKYJa, arperatHble COCTOSIHUS
BemecTBa (TBEpHOE, IKUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBHKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHSI, paBHOJACHCTBYOMIAs CHJI, nedopmanus (ynpyras,
TJIacTU4ecKas), HEBECOMOCTD, cooO1IarIHecs COCY/IbI;

paznuuath sBieHus (aud¢ys3us, TEIIOBOE ABM)KEHHWE 4YacTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JIBUKEHHE, NHEPIIMS, B3aUMOICHCTBUE TEJ, PABHOBECHE TBEPABIX TEIl C
3aKperyIEHHON OChIO BpallleHHUs, Mepefaya JaBleHusl TBEPJAbIMU TellaMH, KUIAKOCTSIMHM U Ta3aMu,
aTMoc(epHoe JaBlieHHE, IUIaBaHUE TeJl, MPEBPALeHUs MEXaHUYECKOH 3HEpruH) Mo OMMCAHUI0 MX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBJICHMH B OKPYXAIOLIEM MHpPE, B TOM
quciae GU3nUecKue sSBJICHUs B IPUPOJE: MPUMEPHI IBMKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOU
U HEXKUBOM NpUpPOJE, JAEMCTBHE CUIIBI TPEHUS B NPUPOJE U TEXHUKE, BIUSHHUE aTMOC(EPHOTO
JIaBJICHUS] Ha KMBOM OpPraHu3M, IUIaBaHUE PbIO, phlYard B TeJE YeIOBEKa, IPU 3TOM NEPEBOAUTH
MPAKTUYECKYIO 3aJjauy B Y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBa (IIPU3HAKK) (PU3NYECKUX
SIBIICHUI;

ONKCBHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SIBICHUS, HUCHONb3Yys (PHU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCThH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHUJIa
YIPYrOCTH, CHJIa TSDKECTH, BEC Tela, Cujla TPEHUs, JaBieHue (TBEPAOro Tena, MHUJIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHUJIAa, MEXaHW4eckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(PUIIMEHT MOJIE3HOTO JeHCTBUS MEXaHM3MOB, KHHETHYECKast U MOTEHIMaIbHAsl SHEPTHs), U
ONMCAHUU MPABHWIIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOJb3yEMbIX BETMUYHMH, UX 0003HAUEHUS U
€IMHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTHh TpaQUKH H3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYUH;

XapakTepu3oBaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHMS U IPOLECCHl, HCHOJb3yd IpaBuia
CIOXeHMs cuil (BAOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO



paBHOBecHsl pbluara (0y0ka), "30710TO€ MPaBMIIO" MEXAaHUKH, 3aKOH COXPAaHEHHs] MEeXaHHMYECKOU
SHEpPI'uH, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMCHIBATh €r0 MaTeMaTHUECKOE
BBIPAKECHMUE;

OOBSICHATh (PU3UYECKHE SBICHHS, MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd IMPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbISABIATh MPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH OOBSCHEHHE U3 1-2 JIOTMYECKHX IIAroB C KCIOJIb30BaHUEM |-2 M3y4eHHBIX CBOMCTBa
buznyeckux SBIICHUH, ¢bu3nyeckux 3aKOHa Wi 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7auu B 1-2 AeicTBUsI, UCHOIb3Ys 3aKOHBI U (OPMYIIbI, CBSA3BIBAIOIINE
¢u3nueckue BETUYMHBI: HA OCHOBE aHajM3a YCIOBHS 3aJauyd 3alHChIBAaTh KpPaTKOE YCIIOBHE,
MOJICTaBJIATh (PU3UYECKHE BEIMYMHBI B (DOPMYINBI U MPOBOAUTH PacuéThl, HAXOAUTH CIPAaBOYHBIE
JTaHHbIe, HEOOXOAUMBIE JJISl PELICHUS 3a/1a4, OLCHUBATh PEATUCTUYHOCTD MOJYYCHHOH (Ppru3ruecKon
BEJIMYMHBI,

pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PELINTh NPU TOMOIIM (PU3MUECKHX METOJO0B, B
OIMMMCAaHUN HCCICAOBAHUSA BBIACIATE IMPOBEPACMOC IMPCAIOJIOKCHUC (I‘I/IHOTCS}’), pa3inyatb "
UHTEPIIPETHPOBATH ITOJIyYCHHBIN PE3yJIbTaT, HAXOANUTH OMIMOKH B XOJI€ ONBITA, TPOBOANUTH BHIBOJIBI
o ero pe3yibTaTaM;

IPOBOJUTH OIBITHI 10 HAOTIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3UYECKUX CBOWCTB TEIN:
bopMynupoBaTh IMPOBEPSiIEMbIE IPEINOJIOKEHHUs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
00opya0BaHus, 3alUCBIBaTh X0J OIbITa u (dbopmynHpoBaTh BBIBOJIBL;

BBIIOJHATh MpSMbIE HM3MEPEHUs DPACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEMa, CHIIBI U
TEMIIepaTypbl C WCIOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aIUCHIBATH IOKA3aHUS
npubopoB c y4ETOM 3a/IaHHOU a0COJIIOTHOM MOTPEITHOCTH WU3MEPEHHUI;

NPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BENWYMHBI OT JPYrol C
UCIOJIb30BAHUEM MPSIMbIX M3MEpEHHH (3aBUCMMOCTH IYTH PaBHOMEPHO MABIIKYILIETOCs Tejla OT
BPEMEHM JIBWJKEHUSI Tela, CUJIbl TPEHHs] CKOJIbKEHUS OT Beca Teja, KadecTBa 00paboOTKu
MIOBEPXHOCTEN TEI U HE3aBUCUMOCTH CWJIBI TPEHHs OT IUIOLIAAW COIPUKOCHOBEHUS TEJ, CHUIIBI
YIOPYTOCTH OT YJUIMHEHMS IPYKUHBI, BHITAIKUBAIOLIEH CUJIbI OT 00bEMa MOrpyKEHHON YacTH Tela
U OT IJIOTHOCTH >KMJKOCTH, €€ HEe3aBHCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOHMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUM IJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara U OJIOKOB, y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOI'0 MCCIE0BAaHUs, COOMPATh YCTAHOBKY U BBIMOJHATH MU3MEPEHMs, CIEays
NPEJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yabTaThl IOJYYEHHOM 3aBUCUMOCTU (DU3HUECKUX
BEIMYMH B BUJAE NPEAJIOKEHHBIX TaOaMIl M TpadUKOB, NMPOBOAUTH BBIBOJBI IO pe3yjibTaTaM
HCCIICIOBAHNS,

IIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYMH (IUIOTHOCTH BELIECTBA >KUJKOCTH U
TBEPAOrO Tela, Cujla TPEHHUS CKOJIBKECHMS, [aBJIEHHE BO3J1yXa, BBITAIKHWBAIOLIAsA CHUIIA,
JefCTByIONIasl Ha MOTPYKEHHOE B JKUJKOCTh TEJI0, KOI(PPHUIMEHT MOJE3HOTO JIEHCTBUS MPOCTHIX
MEXaHU3MOB), CJenys MpPEUIOKEHHOW HMHCTPYKLIUH: TpPH BBINOJHEHUM HU3MEpEeHUil coOupaTth
DKCIIEPUMEHTAIBHYI0O ~ YCTaHOBKY M BBIUHCIATH ~ 3HAYEHUWE  HMCKOMOM  BEIWYMHBI,

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

UMETh MPEACTaBICHUE O MPHUHIMIIAX TEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETpP, COOOMIAIOIIUECS COCYAbl, OapoMeTp, pblyar, MOJBWXHBIH H
HEIOABUKHBIN 010K, HaKJIOHHAs IIJIOCKOCTB;

XapaKTepu30BaTh MPHUHILMUIBI JACUCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCTOJIb30BAaHUEM UX ONHUCaHMUA (B TOM YHCIE: TMOJAUIMITHUKH, YCTPOHCTBO BOJOIPOBOJA,
TUIPABIMYECKUN Mpecc, MaHOMETP, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIIOIb3YsI 3HAHUS



0 CBOICTBaXx (PU3UYECKUX SBICHUA W HEOOXOIuMble (U3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOIUTH TpUMEPHl (HAXOIUTh MH(OPMAIMIO O MPUMEPAX) MPAKTUYECKOTO UCIIOIb30BAHUS
(GU3UYECKUX 3HAHWK B MOBCEIHEBHOW JKU3HU IJIsI 0OecTieueHus] 0€301acHOCTH MPH OOpaIleHUHN C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3JI0pOBbSI M COONIONEHUS HOPM
9KOJIOTHYECKOTO [TOBEICHUS B OKPYXKaroIIeH cpere;

OCYIIECTBIISITh OTOOpP MCTOYHMKOB MH(popmanuu B MHTepHETEe B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIUXCA 3HAaHUM W IyTEM CPaBHEHUs pa3JIMYHBIX
HMCTOYHUKOB BBIICTATh UHGOpPMAIUIO, KOTOpas SBISETCS NPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU  BBIIOJIHEHUMM YYE€OHBIX 33JaHUM HAyYHO-TIONYJSPHYIO JIUTEpaTypy
(bu3nM4ecKoro cofep:kaHus, CpaBOYHbIe MaTepualbl, pecypchbl cetu HTepHeT, BiaaeTs npuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBCHHBIC KpaTKWE IHUChMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBEe 2-3
UCTOYHUKOB MH(POPMAIIMHU, B TOM YUCIIC MyOJIUYHO MPOBOJAMTH KPATKUE COOOLICHUS O Pe3yJIbTaTax
MPOSKTOB WJIH YUYEOHBIX HWCCICAOBAaHUN, TPU ITOM TPAMOTHO HCIIOJB30BaTh W3YYCHHBIN
NOHATUIHBIN  ammapat Kypca  (QHU3UKH, CONPOBOXIATh  BBICTYIUICHHE  IPE3CHTAIIMCH;

IIpX BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacpeacisiTb 00513aHHOCTH B rpyIiiIc B
COOTBECTCTBHHU C ITOCTABJICHHBIMU 3aJadaMiu, CJIICAUTH 3a BBITIOJITHCHHUEM IIJIaHA I[GI\/JICTBI/H\/JI, OLICHMUBATDH
COOCTBEHHBIH BKJIaZA B ACATCIbHOCTD I'PYIIIILI, BEICTPANBATHL KOMMYHUKATUBHOC B3aHMOHeﬁCTBHC,
YUYUTBIBAsA MHCHUC OKPYKAIOIIUX.

153.6.4.2. IlpeameTHBIe pe3y/IbTAThl 0CBOCHHS IPOrpaMMBbl 10 (pU3MKe K KOHILY
o0yueHus B 8 kiacce:

[IpenmeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y
oOyJaromuxcsi yMeHui:

HCIIOJIB30BAaTh MOHATHSA: Macca U pa3Mepsl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHUSI BEIECTBa, KPUCTAUIMYECKHE U aMop(Hble Teda, HACHIIEHHBIH U
HEHACBIIICHHBIA Tap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSs OHEPIUs, TEIJIOBOU
JIBUraTelb, DJIEMEHTAPHBIM DIEKTPUYECKUM 3apsifl, DJJICKTPUYECKOE TII0JIe, IIPOBOJHUKU H
JUJIEKTPUKH, ITOCTOSIHHBIN IIEKTPUUECKUI TOK, MarHuTHOE T10JIE;

pa3nuuath ABICHU (TEIJIOBOE PACIIMPEHHE U CHKAaTUE, TEILIoNepeiada, TEJI0BOE paBHOBECHE,
CMauMBaHME, KaNWUISAPHBIE SBICHMS, HCIAPEHUE, KOHACHCAlUs, IUIABJIIEHUE, KPUCTAJIIM3aLus
(oTBepneBaHUE), KUIIEHUE, TeIlonepeaaya (TEIIONPOBOJHOCTb, KOHBEKIUS, HU3IyYEHHE),
NIEKTpU3ALUsA TeJ, B3aUMOJEHCTBUE 3apsiioB, JEHUCTBUS DIIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aWMOJIEWCTBHE MAarHUTOB, JEWCTBHE MArHUTHOTO TMOJS Ha NMPOBOJHUK C TOKOM,
AIIEKTPOMAarHUTHas MHIYKIMSA) [0 ONMCAHUI0 MX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE ¢busnueckoe SIBJICHUE;

pacro3HaBaTh MPOSIBIEHNE MU3YYEHHBIX (DPU3MUECKUX SIBJICHUHA B OKPYXAlOLIEeM MHUpPE, B TOM
yucie (GU3NYecKHe SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KalWJUISPHbIC SBJICHUS B
HOpUPOJE, KPUCTAJUIBI B Ipupoje, u3inydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHUe POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUYECKUE SBJICHUS B aTMocdepe, dIeKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJId, Apei( MOITI0COB, pOJIb MATHUTHOTO TOJISI JJIS )KU3HU
Ha 3emJie, OJSIPHOE CUSHUE, IIPH ATOM MEPEBOAUTH MPAKTHUECKYIO 3a/1auy B y4eOHYI0, BBIJICIATh
CyILIECTBEHHBIE CBOMCTBA (mpu3HaKH) buznueckux SBJICHU;



ONHKCBHIBATh M3YYECHHBIE CBOWCTBA Tel M (U3NYECKHUE SIBICHUS, HUCIONb3YyS (PHU3MUECKUE
BEJIMUMHBI (TeMmIiepaTtypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI, yJAeJIbHas TEMI0EMKOCTh
BEIIIECTBA, yJeNbHas TEIJIOTa IUIaBJICHUS, YIelIbHas TEIUIOTa MapooOpa3oBaHus, yaelbHas TeIioTa
CropaHMsl TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOTrO0 ICHCTBHUS TEIJIOBOM MAIIMHBI, OTHOCHTEIbHAs
BIQKHOCTb BO3JyXa, OJJIGKTPUYECKUI 3apsii, cujla TOKa, DSJIEKTPUYECKOE HaIpsHKEHUE,
CONPOTUBIICHUE MPOBOJAHHKA, YJCIbHOE CONPOTHUBIIEHUE BELIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IIPU OMHMCAHUK NMPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT UCTIOIb3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AUHULBI (PU3MUYECKUX BEIUYHH, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOIIUE
JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpapuKH HM3yYSHHBIX
3aBUCUMOCTEMN buznueckux BEJINYUH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3UYECKUE SIBJICHUS U MPOLECCHI, HCIOIb3Ys] OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU CTPOEHHUS BELIECTBA, NPUHLUII CYNEPIIO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsijaa, 3akoH OMa i yyacTKa [enu, 3aKOH
Jlxoynsa-JleHna, 3aKOH COXpaHEHHS DHHEPTUU, MpPH ITOM YMeTb (OpPMYIHpPOBATh 3aKOH U
3aMuChIBaTh ero MaTeMaTH4eCcKoe BBIpAKEHHUE;

OO0BSICHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTyallUl
IIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH INPUYMHHO-CICICTBEHHBIE CBS3H, CTPOUTH
o0BbsicHEHHE U3 1-2 JIOTMYECKUX LIaroB ¢ MCIOJIb30BaHUEM |-2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (buznveckux 3aKOHOB W 3aKOHOMEPHOCTEN;

pemaTh pacy€THbIe 3a7a4M B 2-3 NEHCTBUSA, UCHONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIUYMHBL: HAa OCHOBE aHajM3a YCIIOBHMs 3aJauyd 3alMChiBaTh KpaTKOE YCIIOBHE,
BBISBJISITH HEJAOCTAaTOK JIAHHBIX JUISL pPELIEHUs 3aJauyd, BBIOMpAaTh 3aKOHbI U  (QOPMYIIbI,
HeoOXoauMble JUIsl €€ pEeLIeHUs, MPOBOAUTH pacy€Tbl M CPaBHUBATH IIOJIyYEHHOE 3HAYCHHE
duznueckoit BEJINYUHBI c U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPHIE MOYKHO DELIUTh MPU IMOMOLIM (PU3HUYECKHX METOMO0B,
UCIIONIb3Ysl OINMUCAHWE HCCIENOBAHUA, BBIACIATH IIPOBEPIEMOE IMPEANOI0KEHUE, OLEHUBATDH
IIPaBUIILHOCTh nopsiiKa IIPOBEICHUS HCCIIE0BAHMS, MIPOBOJIUTH BBIBOJIBL;

IIPOBOAMTH OMBITHl MO HAOIOJEHUIO (U3NYECKUX SBJICHUN WM (U3NYECKUX CBOMNCTB TEl
(KanmuJUIIpHBIE SBJIEHUS, 3aBUCUMOCTh JTaBJIEHUS BO3/yXa OT €ro 00b&Ma, TeMreparypbl, CKOPOCTH
mpolecca OCThIBAaHUSI M HArpeBaHUs MpU U3IYyYEHUH OT IIBETa M3JIydarolled (MOoriomiaromei)
MIOBEPXHOCTHU, CKOPOCTb MCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUIKOCTH U IJIOLAAN €€ TIOBEPXHOCTH,
AIIEKTpU3ALdg TeJl U B3aUMOJAEWCTBHUE DJIEKTPUUECKHUX 3aps/iOB, B3aUMOJECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3YyaJIM3all¥sl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHWTOB, JIE€HCTBUS MAarHUTHOIO IOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa AJIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOABUIATENS MOCTOSHHOIO
TOKa): (pOPMYJIMPOBAThH MPOBEPSEMbIE MPEANOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
o0opyoBaHus, OIHCHIBATh X0J1 OTIbITa u (dbopMynupoBaTh BBIBO/JIbI;

BBITIOJIHSITH TIPSIMBIE M3MEPEHUSI TeMIEpaTyphbl, OTHOCUTEIHFHON BIAXKHOCTH BO3/yXa, CHIIbI
TOKa, HAMPSDKEHUS C MCTOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB M JATUYMKOB (PU3UUECKHUX BEITUYHH,
CpaBHUBATh PE3YJNbTaThl HM3MEPEHUUW C YyUE€TOM 3aJaHHOW aOCONIOTHOW TOTPEIIHOCTH;

MIPOBOAMTH HCCJEOBAaHUE 3aBUCUMOCTH OJHON (U3NYECKOM BENWYMHBI OT JPYroil c
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTUBIIEHHS IIPOBOJHUKA OT €r0 JJIUHBI,
IJIOIIAU MOMEPEYHOr0 CEYEHUS U YAEIbHOIO COITPOTHUBIICHMS BEIIECTBA IMPOBOJHMKA, CHIIBI TOKA,
UIYIIEro 4epe3 MPOBOJHUK, OT HAPSKEHUS Ha IIPOBOJHUKE, UCCIIEI0BAHUE MTOCIIEI0BATEIBHOTO U
NapauIeIbHOTO COETUHEHHUI MPOBOJHUKOB): MJIAHUPOBATh MCCIIEOBAHHUE, COOUPATh YCTAHOBKY U
BBITOJIHATh M3MEPEHMs, ClIeAysl MPEeASIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOTy4YECHHON
3aBHCHUMOCTH B BUJe TaOauI] M TpaduKOB, MTPOBOAUTH BBIBOJABI MO pE3yJlbTaTaM HCCIEIOBAHUS;



IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIMYMH (yIelbHas TeII0EMKOCTh BELIECTBA,
COMPOTHUBIIEHWE TMPOBOAHHMKA, pPabOTa M MOIIHOCTh JJIEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEpeHus, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPENJIOKEHHON WHCTPYKLWHU, U
BBIYUCIISITh 3HAYEHHE BEJINYMHBI,

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapakTepu30BaTh NMPUHLUIBI JEHCTBUS HU3YyYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
MCIIOJIb30BAaHUEM HUX ONMCAaHMs (B TOM 4YMCIIE: CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CUYETUMK DJIEKTPUYECKOH HSHEPruu, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHbIE JJICKTPONPUOOPHI (TPUMEPHI), AIIEKTPUUYECKHE IMPEAOXPAHHUTEIH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENIb IOCTOSIHHOTO TOKAa), HCIONb3ysd 3HAaHUS O CBOWCTBax
duznueckux SIBIICHUI u HEo0X0UMbIE ¢buznyeckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENIbHbBIC MPUOOPHI IO CXeMaM U
CXEMaTHYHBbIM PUCYHKaM (’KMJKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP, JBUTATEIIb
BHYTPEHHEI0 CIrOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENeld ¢
HOCJIEI0BATENIbHBIM U MapalIeIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS
3JIEMEHTOB ANEKTPUUYECKUX Lenei;

NPUBOIUTH TPUMEPHI (HaXOAUTh HH(POPMAIIUIO O MPUMEPAX) MPAKTHYECKOTO MCTIOIH30BAHUS
(bu3nuecKkux 3HaAHUN B MOBCEIHEBHOM XKM3HM JUIs oOecrieueHus: 6e30IacCHOCTH MpH OOpaIIeHUH C
npuOopaMyu M TEXHUYECKHMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0pOBbs U COOJIIOJIEHUS HOPM
JKOJIOTHYECKOT0 NOBEACHUSA B OKpY>KaroIeu cpene;

OCYHICCTBJIATL TIOHCK PIH(l)OpMaI_II/II/I (1)I/ISI/I‘ICCKOI"O COACPIKAHUA B I/IHTepHeTe, Ha OCHOBC
UMCIOIINXCA 3HAHUM U HYTGM CpaBHCHHA AONOJHHUTCIbHBIX NCTOYHUKOB BBIACIIATH I/IH(l)OpMaIII/IIO,
KOTOpas SABJIACTCA HpOTHBOpC‘IHBOﬁ NI MOXKET OBITh HeHOCTOBepHOﬁ;

UCMOJIb30BaTh MpPHU BBIIOJHEHMM YYEOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(Gu3NYECKOro CoJIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchbl ceTh MHTepHeT, BiaseTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HHPOPMAIIUU U3 OJAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 0000111asi HHPOPMALIHIO
U3 HECKOJIbKMX MCTOYHHMKOB, B TOM 4HCJ€ MYyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOM WIIU
UCCIIEN0BATENIbCKOW EATEIBHOCTH, IIPU 3TOM T'PaMOTHO HCIIOIb30BATh W3YyYEHHBIN MOHATUIHBIN
amnmapar Kypca buzuku, CONPOBOXK/IAThH BBICTYTUICHUE IIPE3CHTALMEM;

IIPY BBINOJIHEHNN YYE€OHBIX ITPOEKTOB U UCCIIEI0BAaHUN (DPU3MUECKUX MPOLIECCOB PACIPENETh
00513aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3a/ladaMH, CIECIUTh 33 BBIOJHEHHUEM
IUIaHa AEWCTBUM M KOPPEKTUPOBATh €ro, OLEHUBATh COOCTBEHHBIN BKIIAJ B J€SATEIbHOCTH TPYIIIBL,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aMMOEHCTBHE, MPOSIBIISASL TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

153.6.4.3. IlpeameTHBIE pe3yIbTAaThl OCBOCHHS NIPOrPAMMBI 110 (PU3MKE K KOHILY
o0y4yenus B 9 Kiacce:

[IpenMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
00yyYaromuxcst yMeHU:

UCIIOJIB30BaTh  IIOHATHA:  CHCTeMa  OTCY€Ta, MaTepualibHas  TOYKa, TPAeKTOpHs,
OTHOCUTEJIbHOCTh MEXaHMYECKOro MABM)KEHHUs, Aeopmainus (ympyras, IUlacTU4eckas), TpeHHE,
[EHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U MEPerpy3Kd, IEHTp TSKECTH, aOCOIIOTHO
TBEP/OE TEJO, LEHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOAHUsI U BOJIHBI,
3BYK, HH(PaA3BYK U YJIbTPa3BYK, HJIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U J1aJIbHO30PKOCTb, CIIEKTPhI UCIYCKaHUs M MOTJIOUIeHUs, anbda-, 6eTa- U raMmma-



HU3TyUCHUA, HU30TOIIbI, AACpHad OHCPI'CTHUKA,

pa3iauyaTh ABJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE INPSAMOJIMHEWHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKECHHE, CBOOOIHOE MajeHUE TeJl, PABHOMEPHOE JBHIKCHHE
[0 OKPY)XHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTUBHOC JBW)KCHHUE, KojeOaTeabHOE JIBHIKCHHE
(3aTyxarolMe W BBIHYKICHHBIC KOjeOaHMs), pe30HAHC, BOJHOBOC JIBMKEHHE, OTPa)KCHHE 3BYKa,
NPSIMOJIMHEHHOE PaclpoCTpaHEHHe, OTPaKEHHE W TMPEIOMIICHHE CBETa, IIOJIHOC BHYTPCHHEE
OTpaKE€HHE CBETa, pa3jIOKCHHE OeJIO0ro cBeTa B CICKTP W CJIOXKEHHE CIIEKTPAIbHBIX I[BETOB,
I[I/ICHepCI/ISI CB€Ta, CCTCCTBCHHAsA pa,[[I/IOaKTI/IBHOCTL, BO3HHKHOBCHUC J'II/IHef/'I‘-IaTOFO CHeKTpa
U3JIyYEHHUs1) 10 OMHCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX
JIAaHHOE busnueckoe SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE M3YyUYEHHBIX (U3MUYECKUX SIBJICHUH B OKpYKawIeM Mupe (B TOM
yucie (U3MYECKue SBJICHUS B TMPUPOJIC: NPWIMBBI M OTJIMBBI, JBM)KCHHE IIaHET COJHEYHOM
CHUCTEMBI, PEAKTUBHOE JBUKCHHE JKHUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB JKUBOTHBIMHU,
3eMJIETPSICEHHUE, CEICMUYECKHE BOJIHBI, I[yHaMH, X0, LIBE€TA TE€J, ONTUYECKUE SIBJICHUS B IIPUPOJIC,
OMOJIOTUYECKOe JEHCTBUE BUIUMOTO, YIbTPA(UOIIETOBOTO ¥ PEHTICHOBCKOTO H3ITYYCHHIA,
€CTECTBEHHbBIN PaJMOAKTUBHBIA (DOH, KOCMHUECKUE JTy4YH, PAAHOAKTUBHOE U3TyYCHHE MPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PaINOAKTUBHBIX M3TYYCHUN HA OPraHMW3M YeJIOBEKa), MPU ITOM NMEPEBOIAUTD
MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH CYIIECTBEHHBbIE CBOWMCTBA (MpU3HAKHU) (PU3HMUECKUX
SIBIICHUI;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tell M (U3NYECKHUE SBICHUS, HUCIONB3Ys (PH3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAsi CKOPOCTh TeJjla IPH HEPaBHOMEPHOM JIBUKEHHMH, YCKOPEHHE,
nepeMelleHne, MyTh, YIII0Bas CKOPOCTh, CHJIA TPEHUS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO MaJEHUs, BEC Tela, MMIYJIbC Tejla, HMIYJIbC CHJIbI, MeXaHudeckas pabora H
MOIIIHOCTb, [TOTEHLIMAJIbHAS SHEPIUsl TeJa, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, IIOTEHIMAIbHAS
SHEprus CKaTod NPY)KWUHBI, KMHETHYECKash SHEprus, IOJHAas MEXaHUuYecKas SHEprus, nepuoj u
YyacToTa KoJeOaHUi, JITMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, ITOKA3aTeIh
IPEJIOMIIEHUS CPe/ibl), IIPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI HCHOIb3YEMbIX
BEJIMYMH, 0003HAUEHUs U €IMHULBI (U3MUECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpapuUKH H3y4EHHBIX
3aBUCUMOCTEN duznueckux BEJIMYNH;

XapaKTepu30BaTh CBOMICTBa Tel, (U3MYECKHUE SIBICHUS U TMPOILECCHl, MCIONb3ysd 3aKOH
COXpPAHEHHUs DHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLHUII CYNEPIO3ULUN CHII, IPUHLIMKII
oTHOcHUTeNbHOCTH ['anmnes, 3akoHbl Hpr0TOHA, 3aKOH COXPAaHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOI'0 YKCEII IPU SACPHBIX PEaKIUsX,
npu  3ToM (GOpPMYyIUpOBAaTh 3aKOH M 3allChIBaTh €ro MaTeMaTHYeCKOE€ BbIPAKEHUE;

O00BACHATh (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE€ U B KOHTEKCTE CHUTYalUil
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH INPUYMHHO-CICACTBEHHBIE CBS3U, CTPOUTH
00BsicHEeHHE U3 2-3 JOTMYECKHUX IIaroB C UCIOJIb30BaHUEM 2-3 M3YyYEHHBIX CBOICTBa (PU3NUYECKUX
ABJICHUH, ¢buznueckux 3aKOHOB U 3aKOHOMEPHOCTEH;

pemats pacu€THbE 3a7aud (ONMparolMecs Ha CUCTEMY M3 2-3 ypaBHEHHUH), HCIOJIB3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE (U3NYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4uu
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIONIME WM HM30BITOYHBIE TaHHbIE, BHIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOAWMBbIE Uil pEeUIeHHs, IPOBOAUTH pacdy€Tbl U OLEHUBATh
pPEATUCTUYHOCTD IIOJIyYEHHOTO 3HAYEHUs ¢buznyeckoi BEJIMYUHBI;

paciio3HaBaThb Hp06J'IeMBI, KOTOPBIC MOXKHO PpCHIUTHL IIPpU IMOMOIIN (I)I/IBI/I‘-ICCKI/IX METO/J0B,
HCIIOJIB3Ysl OIMMCAHUC HMCCICAOBAHUSA, BBIACIIATE IPOBEPACMOC MPCAIOTIO0XKCHUC, OLCHHUBATH
MMPaBUJIBHOCTL TMOPpAJAKa IMPOBCACHUA HUCCICAOBAHUA, TPOBOAUTH BBIBOAbI, HWHTCPHPCTUPOBATH



pe3yJIbTaTh HaOII0IeHU I u OIIBITOB;

NPOBOJIUTH OMBITHI MO0 HAOIIOACHUIO (U3MUECKUX SBICHUU WM (U3NUYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPIHH, 3aBHCHMOCTb IEpHOJA
KOJICOAHUH TPY>KUHHOTO MasTHUKA OT MAacchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MajbIX KojeOaHWH, MPSMOJMHEHHOE PACHPOCTPAaHEHHE CBETa, pa3okKeHHe Oeaoro
CBETa B CIIEKTpP, M3YUEHHE CBOICTB M300pak€HHUS B IJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs
npeaMera B coOuparolei JMH3€e, HaO0eHUE CIUIOIIHBIX U JIMHEWYaThIX CHEKTPOB U3JIyYEHMs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO HaboOpa 0OOPYAOBaHUS, ONMUCHIBATH XOJ
OIbITa U ero pe3yJIbTaTHI, (bopMynMpoBaTh BBIBO/JIbI;

IPOBOANUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPEHUI, ONpenenss cpeaHee 3HaYCHUe
U3MepsIeMoil BeTMUMHBI ((POKYCHOE pacCTOSHUE COOHMparomel JHMH3bI), OOOCHOBBIBATH BBHIOOP
crioco0a HU3MEPCHHS (M3MEpHUTETHLHOTO npuodopa);

IPOBOJUTH UCCIIEIOBaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C UCIOJIB30BAaHUEM IPSMBIX
U3MEpPEHUIl (3aBUCUMOCTb IIyTM OT BPEMEHM IPU PAaBHOYCKOPEHHOM JIBUJKEHUHU 0€3 HayalbHOMN
CKOpOCTH, Iepuojia KoieOaHUi MaTeMaTUYeCKOro MasTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH YIJa
OTpaXKEHMsI CBETa OT yIVIa MaJeHUs W yIJla MPEeJIOMIIEHUS OT yIJla MajeHus): IUIAHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCHpOBATH Ppe3yJbTaThl IOJy4YE€HHOH
3aBHCUMOCTH (U3MYECKUX BEIUYMH B BUAC TaOMUI W TpadUKOB, MPOBOAMTH BBIBOIBI IO
pesynbpTaTam UCCIICI0OBAHNS;

MIPOBOANTH KOCBEHHBIE M3MEpeHUs (PU3MYECKHX BETUYHUH (CPEIHSAS CKOPOCTh U YCKOpPEHUE
TeJa MPU PaBHOYCKOPEHHOM JIBJKEHHMM, YCKOPEHHE CBOOOJIHOTO MAaACHHS, KECTKOCTh MPYKHUHBI,
KOA(P(UIIMEHT TpPEHUs CKOJbXKEHUs, MeXaHWdyeckas padoTa M MOIIHOCTh, YacTOTa U MEPHOJ
KoJie0aHUH MaTEeMAaTUYECKOTO ¥ MPYKWUHHOTO MAsTHHKOB, ONTHYECKAs CHJIa COOMPAIOIICH JIMH3BI,
paZMoaKTUBHBIN (OH): MIAHUPOBATH W3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHSITh U3MEPEHUs, CIEeAys MPEAJIOKEHHON MHCTPYKIIMH, BBIYUCIISATH 3HAYEHUE BEITUYUHBI U
AQHAJIM3UPOBATh IMOJYYEHHBbIE pE3yJbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH HW3MEpPEHUN;

co0JIr0/1aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MTPU3HAKU W3YUYEHHBIX (DU3MUECKUX MOJENel: MaTepruaabHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JINH3Aa, IJTAHEeTapHasi MOJIEIb
aToma, HyKJIOHHasi MOJIeJIb ATOMHOTO $1]1pa;

XapaKTepU30BaTh MPHUHIIUIBI JACUCTBUS M3YyYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMUCTB C
HUCIIOJIB30BaHHUEM HX OIIMCAaHH (B TOM YHUCJIC: COIUAOMCETP, AATUMKH ITOJIOKCHHA, PACCTOSAHUA U
YCKOpEHUS, paKkeTa, IX0JIOT, OYKH, IEPUCKOI, oToarnmapaT, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOIL,
JIO3UMETp, Kamepa BuiabcoHa), HCHONB3ysd 3HAaHUS O CBOMCTBaX (DU3UYECKUX SBICHUU U
HEOOXOIUMBIE buznueckue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXCMATHYHBIC PHCYHKH M3YYCHHBIX TEXHUYCCKHX YCTPOWCTB,
I/ISMepI/ITeJ'II)HBIX HpI/I60pOB U TCXHOJIOTI'HNYCCKHNX HpOHeCCOB HpI/I peHIeHI/II/I y‘Ie6HO'HpaKTI/I‘IeCKI/IX
3aja4, ONTUYECKHE CXEMbI IS MOCTPOCHHS M300paKCHHU B TUIOCKOM 3epKaje M CoOHparomien
JIUH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(YOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOIb30BaAHUS
¢u3nuecKux 3HaAHUN B MMOBCETHEBHOM KM3HM JUIs oOecrieueHus: 6e30MacHOCTH NMPH OOpaIleHUuH C
npubopaMd M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHUS 370pPOBbsi M COOIIOACHHS HOPM
HKOJIOTUYECKOT O MOBEJCHUS B OKpY’Karolleu cpene;

OCYILECTBIISATh MOUCK UHPOpMaLuu B MIHTEepHETE, CaMOCTOATENBHO (POPMYIUPYST TTOUCKOBBIN
3arpoc, HaXOOUTh IYyTU ONPEJENIEHUs TOCTOBEPHOCTH MOJYyYE€HHOM HH(OpMAIMK Ha OCHOBE



UMCIOIIUXCA 3HAHUU u JOINIOJIHUTCIIBHBIX HCTOYHHKOB,

UCIIOJIb30BaTh IIPU BBIIOJIHEHWU Y4YEOHBIX 3aJaHUil HAy4YHO-IOMYJISIDHYIO JIMTEpaTypy,
CIIpaBOYHBIE MAaTepHUabl, pecypchl cetu MHTepHeT, BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
peoOpazoBaHus uHpOpMALUU u3 OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyI0;

CO3/1aBaTb COOCTBEHHbIC MHCHbMEHHBIE M YCTHBIE COOOIEHHUS HA OCHOBE WH(OpMaNUU U3
HECKOJBKMX  WCTOYHUKOB,  MYyOJWYHO  MPEACTABIATh  PE3yNbTaThl  MPOCKTHOH  WIH
HCCIIEIOBATEIILCKON JIEATENBHOCTH, IPU 3TOM TI'PAMOTHO MCIOJIb30BATh M3YYEHHbBIA IMOHSITUHHBIN
amnmapaT HM3y4aeMoro paszeiia (GU3MKH M CONPOBOXKIATh BBICTYIUICHHE IMPE3CHTAMEH C YYETOM
0COOEHHOCTEN ayIuTOpUU oOyuaromuxcsl.

"153.7. B (enepalibHBIX M PETHOHAIBHBIX MPOIEAypax OICHKH KadyecTBa OOpa3OBaHMS
HCITOJIB3YETCS TIepeueHb (KOAMGPUKATOP) pacnpeieIeHHbIX 10 KJIaccaM MpOBEPseMbIX TpeOOBaHMIA
K pe3ylibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEbHOM MporpaMMbl OCHOBHOTO  OOILETO
00pa30BaHUs U 2JIEMEHTOB COJIEPKaHUs 10 (pU3HKE.

Tabnuma 22
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOTI0 0011ero oopasoBanus (7 kiacc)

Kon ITpoBepsieMble MPeIMETHBIC PE3yIbTAThl OCBOCHHS OCHOBHOH 00pa30BaTeIbHOM
npoBepsi- MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
eMOT0
pe3ynbrara
1.1 HCII0JIb30BATh M3YYCHHbIC TIOHATHS
1.2 pas3uyaTh SABJICHUS [0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PH3HUECKOE SBICHUE
1.3 pacro3HaBaTh MPOSBJICHUE U3YYCHHBIX (PU3UYECKUX SBICHHIA B OKPYIKAIOIIEM

MHpE, B TOM yuciie (pU3HUecKue BJICHUS B IPUPOJE, IPU 3TOM EPEBOIUTH
MPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJIENATh CYIIIECTBEHHbIE CBOHCTBA
(npu3HaKy) GpU3NUECKUX SIBJICHUN

1.4 OIMCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NUECKUE SIBICHUS, UCIIOIb3YS
(bu3nyecKkre BeIMUNHBL, TPU ONMCAHUN MTPABHIIBHO TPAKTOBATh PU3NUYECKUIT
CMBICII UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U €IUHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY
C IpyTMMH BETMYMHAMHM, CTPOUTH T'papUKH U3YYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEIUYUH

1.5 XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBICHUS U MPOLIECCH, UCIIOIb3Ys
M3Y4YEHHbIE 3aKOHBI, IPYU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aIMChIBATh €70 MATEMATUYECKOE BBIPAYKEHUE

1.6 OOBSICHATH (PM3UUECKUE SIBIICHUS, TPOLIECCHI K CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYal1il MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISTD
PUYMHHO-CJIE/ICTBEHHbIE CBSA3U, CTPOUTH OOBSICHEHHE U3 1-2 TOrHUecKux
I1aroB ¢ ONMOpoi Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH,
(bu3MYECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7 pemath pacu€THble 3a7auu B 1-2 1elcTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYIIbI,
CBSI3bIBaONIME (PU3HUECKUE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jauu
3aMMCchIBaTh KPaTKOE yCIOBHE, MOICTABIATh (GU3NUECKUE BETUUMHBI B (POPMYIIBI
Y TIPOBOJIMTH PACUYETHI, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOJUMBIE JIS
pelIeHus 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTh MOIYyYeHHON (PrU3HUecKOit
BEJIMYHHBI

1.8 pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOYKHO PEIIUTH TP MOMOUTH PU3NIECKIX




METOJIOB, B OITMCAaHUH UCCIIEI0BAaHUS BBIIEIATH MPOBEPIEMOE MPEANOI0KEHUE
(rumnotesy), pa3Iu4aTh U UHTEPIPETUPOBATD MTOYUEHHBIN pe3ylbTaT, HAXOIUTh
OIMOKY B XOJI€ OMBITA, JIEIATh BEIBOJIBI 110 €T0 pe3yIbTaTaM

1.9

MIPOBOJIUTH OMBITHI IO HAOIIONEHUIO (PU3UUECKUX SBJICHUN WIN (PU3NUECKUX
CBOMCTB Tel: (HopMynupoBaTh NPOBEPSIEMBIE NIPEIIOI0KEHHS, COONPATH
YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHMSI, 3aITUCHIBATH XOJI OIBITA U
(OpMYyIMPOBATH BBHIBOIBI

1.10

BBITOJIHATH MPSIMBbIE U3MEPEHHS C CTIOJIb30BAHUEM aHAJIOTOBBIX U I (PPOBBIX
IpuOOPOB, 3aIIMCHIBATh [TOKa3aHUsI MPUOOPOB € YUETOM 3aJaHHOH aOCOIIOTHOM
IIOIPEIIHOCTH U3MEPEHUN

1.11

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BETUUUHBI OT
JIPYIOU € UCIIOIBb30BAHUEM IIPSMBIX U3MEPEHUN, y4aCTBOBATH B INIAHUPOBAHUU
yueOHOr 0 MCCIeJ0BaHuUs, COOUPATh YCTAaHOBKY U BBIIOJIHSATH U3MEPEHUS,
Clleys IPEATIOKEHHOMY TUIaHy, UKCHPOBATH PE3yJIbTAThl MOTY4EHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE IPEUIOKEHHBIX TaOIHIL U
rpaduKOB, JIeJIaTh BHIBOJIBI IO PE3YJIbTATaM HUCCIICIOBAHUS

1.12

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUUUH, CIIELys
MPEI0KEHHON HHCTPYKLMU: IPU BBIIOJHEHUHN U3MEPEHUN cOOMpPATh
OKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIYMCIIATH 3HAYCHUE MCKOMOM BEIMYHMHbI

1.13

COOJII0/1aTh MTPaBUIIa TEXHUKU 0€30MAaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM
o0opynoBaHUEM

1.14

yKa3bIBaTh MPUHIIMIIBI I€HCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepru30BaTh MPUHIUIIBI ICHCTBHS U3YYEHHBIX MPHOOPOB U TEXHUUECKUX
YCTPOMCTB € NIOMOLIbIO UX OIMCAHUS, UCIIOJIB3Ys 3HAHUSA O CBOMCTBAaX
(U3NYECKUX SIBICHUH U HEOOXO0IMMbIe (PU3HUECKIe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

IPUBOAUTH IPUMEPHI (HAXOUTHh HHPOPMALIUIO O IPUMEPAX) IPAKTUYECKOTO
HUCIIOJIb30BaHUA Ci)I/I3I/I‘IeCKI/IX 3HAaHUH B HOBCCIIHGBHOﬁ KHU3HU JIA obecrieueHust
6e301acHOCTH IIpU OOpallleHNH ¢ pUOopaMy U TEXHUYECKHMMHU yCTPOICTBaMH,
COXPAHEHHUS 3/10pPOBbs U COOJIOICHNS HOPM IKOJIOTUYECKOTO ITOBEJCHUS B
OKPY KaIOILEH cpee

1.16

OCYILIECTBISATH OTOOP UCTOYHUKOB MH(OpMaLMK B ceTH VIHTepHET B
COOTBETCTBHH C 3a/laHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS
3HAHUU U MYTEM CpaBHEHUS Pa3IMUHBIX HICTOYHHUKOB BBIAEIATH HH(OPMALIHUIO,
KOTOpast SIBJISIETCS NPOTUBOPEYMBON MIJIM MOXKET ObITh HEJOCTOBEPHOI

1.17

HCIOJIb30BaTh IIPU BHIIOJHEHUH YU€OHBIX 3aJjaHUI Hay4YHO-TIOMYJISIPHYIO
IUTeparypy Gpu3nueckoro cojepKaHus, CipaBOYHbIE MaTepUallbl, PECYpChl CETH
WuTepuer, BnageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, TPEOOpa30OBaHUS
nH(pOpMaIMU U3 OJJHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpPAaTKUE MUCbMEHHbIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
2-3 UCTOYHHUKOB UHPOPMAITUHU (PU3HUECKOTO COJICPKAHUS, B TOM UHCIIE
yOJINYHO J1e1aTh KpaTKue COOOLIEHUs O pe3ylbTaTaxX MPOEKTOB MIIN Y4eOHBIX
HCCJIEIOBAHUH, ITPH 3TOM I'PAMOTHO MCIOJIb30BATh U3YYEHHBIA MOHSITUHHBIN
anmapar Kypca (pHU3MKHu, CONPOBOXKATh BHICTYINICHHE MTPE3eHTAIeH

1.19

IIPH BBITIOJIHEHUH YUEOHBIX TPOEKTOB U MCCIIEI0BaHUMN paclpenesaTh
0053aHHOCTH B I'PYIIIE B COOTBETCTBHHU C MOCTABICHHBIMH 3a/1a4aMH, CICIUTh
3a BBINIOJTHEHUEM I1JIaHa JIEHCTBUH, aJIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA] B
JEATEIbHOCTD TPYIIIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
YYMTBIBASI MHEHUE OKPYIKAFOIINX

Tabnuma 22.1
IIpoBepsiemble 31eMeHTHI coAep:kaHus (7 Kiacc)

Kon
paznena

Konx sanemenrta IIpoBepsiemble 27IEMEHTHI COAEPKAHUS

1

®U3MKA U EE POJIb B IO3HAHUU OKPY)XXAIOIIIETO MUPA




1.1

®dusuka - HayKa o npupojie. ABneHust npupobl. Puzndyeckre
SIBJICHUS: MEXaHUYECKHUE, TEIJIOBbIE, 3JIEKTPUUECKHUE, MaTHUTHBIE,
CBCTOBBIC, 3BYKOBLIC

1.2

duznyeckue BeNUnIUHbL. M3Mepenne GU3ndeckux BEeIUYUH.
®dusndeckue npudopsl. [lorpenrHocTs U3MEPEHMIA.
MexayHapoaHasi CUCTEMa €AUHUIL

1.3

ECTGCTBCHHO-Hay‘IHBIﬁ MCTO/J ITO3HAaHUA: Ha6J'IIOI[eHI/Ie,
IMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABUKCHUC I'MIIOTC3,
OKCIICPUMCHT I10 IIPOBEPKE I'MIIOTE3, 00BsACHEHHE Ha6J'IIO,Z[aCMOl"O
SIBJICHUA

1.4

Onucanne PU3NUYECKUX SBJICHUN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTuueckue padbOTHI:

N3mepenue paccTossHUMN.

N3mepenune 00bEMa JKUAKOCTH U TBEPAOTO TeTa.
Onpenenenre pa3sMepoB MaJIbIX TEl.

N3mepenue remneparypsl Mpy TOMOILHU KUIKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYpPBI

ITEPBOHAYAJIbHBIE CBEJIEHM O CTPOEHNHN BEIIECTBA

2.1 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,
JTOKa3bIBAIONINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBmxeHue yactull BeuiectBa. CBs3b CKOPOCTHU ABM)KEHUS YACTHIL
¢ Temriepatypoil. bpoyHosckoe nBuxenue, quddysus

2.3 B3aumojeiicTBue yacTHI] BEIIECTBA: NPUTSKEHUE U OTTAJIKUBaHHE

24 ArperaTtHble COCTOSIHHSI BEILIECTBA: CTPOCHHE I'a30B, KUIAKOCTEH U
TBEPBIX (KPUCTATUIMUECKHX ) Tell. B3auMocBsI3b Mex Iy
CBOMCTBAaMH BEILIECTB B PA3HbIX arperaTHbIX COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPOEHHEM

2.5 Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOJIBI

2.6 [IpakTuyeckue paboTHI:
OneHka JraMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHHEM
dhoTorpadwuii).
OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACITUPEHHUS Ta30B.
OnebIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO
MIPUTSKEHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexannueckoe 1BUkeHUE. PaBHOMEpPHOE 1 HEpaBHOMEPHOE
JIBIKEHUE

3.2 Ckopoctb. CpenmHsisi CKOPOCTh ITPH HEPABHOMEPHOM JIBUKCHHUU.
Pacuér nytu 1 BpeMEHU IBUKCHUS

3.3 SIBnenne nHepuuu. 3aKoH MHEpUMU. B3anmoaeicTBre Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH JBMKEHMS Tel. Macca kak Mepa
WHEPTHOCTH Teja

3.4 [InotHOCTH BemecTBa. CBA3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYII
B eqnHuIle 00bEMa BellecTBa

3.5 Cuila Kak XapakTepHUCTUKA B3aMOJICHCTBHS Tell

3.6 Cuna ynpyrocty u 3akoH ['yka. Mi3amMepeHue CHiTbl ¢ TOMOIIBIO

JUHAMOMCTpa




3.7

SBnenue TATOTeHH U cuiia TsokecTH. Crita TSHKECTH Ha IPYTUX
mwranetax. Bec Teixa. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOJIbXEHUS U TPeHUE NMoKosA. TpeHue B
IIPUPOJE U TEXHUKE

3.9

Ciio’)keHue cuil, HalpaBJIEHHbBIX IO OJTHOW MPSIMOA.
PaBHOelicTBYIOIIASA CHIT

3.10

[IpakTuueckue paboOTHI:

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (1IapuKa B
KHUJIKOCTH, MOJICTTH 3JICKTPUUECKOTO aBTOMOOMJIS U TaK Jajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpyCcKa HIIN
IIapHKa 110 HAKIIOHHOM TUIOCKOCTH.

OHpCI[CJ'ICHI/Ie IIJIOTHOCTHU TBép,Z[OFO TCIa.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCMOCTb PACTSKEHUS
(medopmanun) NpyKXUHBI OT MPHIIOKEHHON CHJIBI.

OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUS
CKOJIbXKEHUS OT BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSA
MMOBEPXHOCTEN

3.11

Du3nYeCcKue SIBICHUS B IPUPOJE: PUMEPBI IBUKEHUS C
Pa3JINYHBIMU CKOPOCTSMM B )KMBOW M HEKUBOU IIPUPO/IE,
JEICTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTPOﬁCTBaI JUHAMOMCETP, IMOJIIHUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEUN 1 T'A30B

4.1 Hasnenue TBEpAOro Tena. CrocoObl yMEHbIIECHHS U YBETHUUCHHS
JIaBJICHUS

4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHUs Ta3a 0T 00bEMa,
TEMITePaTypHI

4.3 Ilepenaua naBneHus TBEPABIMH TEIAMH, KUAKOCTSIMU U Ta3aMHU.
3axoH [lackans. [THeBMaTHUECKHE MAIIMHBI

4.4 3aBUCHUMOCTD JABJICHUS KUIKOCTU OT TIIYOUHBI.
I'mapocraruueckuit mapanokc. CooOraroniyecs Cocy/bl.
I'mapaBnruecKkue MeXaHU3MBI

4.5 Atmocdepa 3emnu u atmocepHoe naBienue. [IpuunHb
CYIIIECTBOBAHUS BO3YIIHONW 0007109kH 3emin. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AABICHHS OT BHICOTHI
HaJI YDOBHEM MOPSI

4.6 W3mepenue armochepHoro nasienus. [Ipubops! 11 namMepenus
aTMOC(EpHOTO TaBJICHUS

4.7 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
BrrtankuBatonias (apxumMesioa) cuia. 3akoH Apxumena

4.8 [TnaBanue ten. BoznyxomnnaBanue

4.9 [IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa
MOTPY>KEHHOM B JKHUJIKOCTh YaCTH TEJA.

Omnpenenenne BHITAJTKUBAIOIEH CHITBI, ICHCTBYIOIIEH Ha TEIIO,
MOTrpyKEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CHIIBL, AEHCTBYIOLIEN




Ha TCJIO B X KMAKOCTH, OT MACChI TCJIa.

OHLITBI, ACMOHCTPHUPYIOIUC 3aBUCUMOCTD BLITaHKI/IBaIOH_IeI‘/JI CHIJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOH B
KHUAKOCTHh 4aCTH TEJIa U OT IIJIOTHOCTH XXKHUAKOCTHU.

KoncTpynposanue apeomerpa uiu KOHCTPYUPOBAHUE JIOJIKU U
orpeJiesieHue €€ Tpy30n0bEMHOCTH

4.10 dusnueckue SBICHUS B IPUPOJIE: BIUSHUE aTMOCPEPHOTO
JTABJICHUS Ha )KMBOW OPraHM3M, IJIaBaHUE PbIO
411 TexHu4ecKrue ycTporCTBa: COOOMIAIONINECS COCYIbI, YCTPOMCTBO

BOJIOTNIPOBO/IA, THUAPABIMUECKHUI Mpecc, MaHOMETp, bapoMeTp,
BBICOTOMEp, OPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTbB, DOHEPT' U

5.1 Mexanunyeckas pabora

5.2 Mexanuyeckas MOITHOCTb

5.3 [TpocTeie MeXaHU3MBI: phIYar, OJIOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBuiio paBHOBecus pbryara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIoKy

5.5 "3onoroe npaBuio" mexaHuku. KoaguimeHt mnoie3Horo
NEHCTBHS MEXaHU3MOB. [IpoCcThie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHumanpHas HEPTUU TeNA, TOTHATOrO HAJl 3eMIEH

5.7 Kunerndeckas sHeprust

5.8 [lonnas MexaHuuyeckas FHeprusi. 3aKOH U3MEHEHUSI U COXPaHEHUSI
MEXaHUYECKOM dHeprun

5.9 [IpakTuueckue padbOTHI:

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PAaBHOMEPHOM JIBHKEHUH
T€Ja M0 TOPU30HTAILHON IOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECUS pblyara.
N3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.

I/IzyquI/Ie 3dKOHa COXPAaHCHUA MEXaHUYECKOH OHCPTHUU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEJIOBEKA

5.11 TexHn4eckue ycTpoucTBa: polyar, IOABUKHBIN U HETIOABUKHBIN
0JIOKU, HAKJIOHHAS! TJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY




Tabmura 22.2

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K pe3yJjbTarTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’leOI7I

nporpammsl (8 ki1ace)

Kon
npoBeps-
€MOro
pe3yibTaTa

[TpoBepsieMbie MpeIMETHBIC Pe3yIbTaThl OCBOSHHSI OCHOBHOH 00pa30BaTeIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

pas3iiniaThb ABJICHUSA 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, JCMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

1.3

pacro3HaBaTh MPOSIBICHNE N3YUYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4Hclie (pU3HUECKUE SIBICHHUS B IPUPOJE, TIPU 3TOM IIEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4EOHYIO, BBIICIATH CYIIICCTBEHHBIE CBOWCTBA
(mpu3Haku) GU3NUECKUX SBICHUN

14

OIUCHIBATH U3YYCHHBIC CBOWCTBA T U (DU3UUCCKHE SBICHHS, HCIIOb3YS
(bu3nvecKre BEIMYMHBI, IPU ONMUCAHUHN TPABUIIBHO TPAKTOBATH (PU3HUCCKHIA
CMBICJT UCTIOJIb3YEMbIX BEJHUYHH, 0003HAUCHHS M €AUHHUIIBI (PU3NICCKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NICCKYIO BETUIMHY
C IPYTrUMHU BEJTHYHUHAMH, CTPOUTH IPAdUKH H3YYSHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIMUNH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, GU3MUYECKUE SBJICHHS U MTPOLIECCHI, UCTIONIb3Ys
W3YYCHHBIC 3aKOHBI, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA H
3aMKChIBaTh €r0 MATEMAaTUUYECKOE BhIPAKECHHE

1.6

OOBSCHATH (PU3NICCKUE MPOIICCCHI M CBOMCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE
CUTYalui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIAThH IPUIUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 TOTMYECKHUX IaroB C
MOMOIIbIO 1-2 U3yueHHBIX CBOWCTBA (PU3MUECKUX SIBICHUN, GPU3NUYECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIe 3aJ1auu B 2-3 1efcTBUS, UCIIOb3YsI 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a7aun
3alHCHIBaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK AAHHBIX JUIS PEILICHUS
3aJ1a4uM, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JUIs €€ peleHus,
MPOBOJIUTH Pacy€Thl U CPABHUBATH MOIYUYEHHOE 3HaUeHUe (pru3nueckon
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU

1.8

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOKHO PCHIUTL ITPU ITOMOIIN (I)I/I3I/I‘IGCKI/IX
MCTOOOB, UCIIOJIB3YA OIMCAHNEC UCCIICAOBAHUA, BBIJACIATE IPOBECPACMOC
MPEANOJIOKCHUC, OUICHUBATD IIPABUJIbHOCTHL IMOPAJAKA IIPOBCACHUS
HUCCICIO0BaHUs, ACJIaTh BBIBOJBI

1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN MU PU3NYECKUX
CBOMWCTB Tel: (opMyIupoBaTh MPOBEPsiEMbIE IPEANOI0KEHUs, COOUpATh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000PYI0BaHUSI, OMMCHIBATh X0/ ONbITA U
(hopMyIMPOBATH BBIBOIBI

1.10

BBIITOJIHATD MMPAMBIC U3MCPEHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB n
JIaTYUKOB (PU3MYECKUX BEMYMH, CPABHUBATDH PE3YJIbTAThl H3MEPEHHH ¢ yIETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOJIUTH UCCIIEJIOBAHUE 3aBUCUMOCTH OJJHON (PM3UUECKOM BETHUUHBI OT
JIPYIOH € UCIIOIb30BAHUEM INPSAMBIX U3MEPEHUN: IIJIAHUPOBATh MCCIIEIOBAHNUE,
coOHMpaTh YCTAaHOBKY U BBIIIOJHATH U3MEPEHUS, CIelys PEUI0KEHHOMY IIJIaHy,
(buKcUpOBaTh pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJIE TaOIHII U
rpauKoOB, eJ1aTh BHIBOJIBI IO PE3YJIbTAaTaM HUCCIICOBAHUS

1.12

IMPOBOANTE KOCBECHHBIC U3MEPCHUA (1)I/ISI/I'-IGCKI/IX BCJIIMYMH: IIJIAHUPOBATH
HU3MCPCHU, CO6I/IpaTB OKCIICPUMCHTAJILHYIO YCTAHOBKY, CJICOYA Hpe[[JIO)KeHHOﬁ




HWHCTPYKIWH, U BBIYHUCIIATh 3HAYCHUC BCIIMYNHBI

1.13 co0Jr0IaTh MpaBuiIa TEXHUKU O€30MaCHOCTH MU paboTe ¢ 1ab0paToOpHBIM
00opyIoBaHHEM
1.14 XapaKTepu30BaTh MPUHIUIIBI ACHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX

YCTPOMCTB € OMOPOH HA MX OMHCAHMSA, HCIOJb3YS 3HAHUS O CBOMCTBAX
(bU3MYECKUX SIBICHUH U HEOOXOqMMBIe (pr3HUECKie 3aKOHOMEPHOCTH

1.15 pacrno3HaBaTh MPOCThIe TEXHUUECKHE YCTPOUCTBA U U3MEPHUTENbHBIE TPHOOPHI
[0 CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISTh CXEMBbI JIEKTPUUECKUX
Lenei ¢ nocieoBaTeIbHbIM U NapauieIbHbIM COCIMHEHUEM 3JIEMEHTOB,
pasznuyast ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPHUECKUX HEeTen

1.16 MIPUBOUTH IPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O PUMEpax ) MPaKTHIECKOTO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MIOBCEAHEBHOW KU3HU JIJIsl O0ECTICUCHUs
0€30MacHOCTH NIPY OOPAIICHUH C TPUOOPAMH U TEXHHYECKHMH yCTPOHCTBAMH,
COXPAHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B

OKpY’Karollen cpeje

1.17 OCYIIECTBJIATH MOUCK HH(POpMaIK (PU3NIECKOTO COIepKAHUS B CETH
HHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUM U IIyTEM CPaBHEHHUS
JIOTIOJTHUTEIBHBIX UCTOUHUKOB BBLACISATH HH(POPMAIUIO, KOTOPas SIBJISIETCS
MIPOTHBOPEYNBON MJIM MOXKET OBITh HEJJOCTOBEPHOMH

1.18 MCIOJIb30BaTh MIPU BHIOJHEHUH YU€OHBIX 3aJJaHHI Hay4YHO-TIOMYIISPHYIO
TUTepaTypy (PU3NUIECKOro ComepiKaHus, CIIPABOTHBIC MATEPHUAIIBI, PECYPCHI CETH
WuTepHer; BnaaeTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA, IPEOOPa30BAHU
nH(OPMAIINY U3 OJTHOIM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19 c03/1aBaTh COOCTBEHHBIE MMUCHMEHHBIE U KpPaTKUE YCTHBIE COOOIIeHHUs, 000011as
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB (DH3MYECKOTO COJIEPIKAHUS, B TOM
qHcie MyOJIMYHO TPEACTABISATh PE3Y/IbTAaThl IPOSKTHOMN HIIH
HCCJICIOBATEIILCKOH ICATEILHOCTH, TIPH 3TOM TPAMOTHO HCIIOIh30BaTh
W3YYCHHBIN MOHSATHUHBIN anmapar Kypca (pU3uKu, COMPOBOXKIATh BHICTYILICHHE
Mpe3eHTalnen

1.20 IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIIEAOBAHUH (PU3MUECKUX MPOLIECCOB
pacrpenenaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABIICHHBIMH
3aJjauaMH, CJIE€JUTh 32 BHINOJIHEHHEM IUIaHa IeHCTBUI U KOPPEKTUPOBATh €r0,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIA]] B IESTEIHLHOCTH TPYIIIIHI,
BBICTPaUBaTh KOMMYHHMKATHBHOE B3aMMO/IEHCTBHE, MPOSIBIISISE TOTOBHOCTh
paspeniaTh KOHMOIUKTHI

Tabnuna 22.3
IIpoBepsiemble 31eMeHTHI coAep:kaHus (8 Kiacc)

Kon Kon anemenrta IIpoBepsiemble 27IEMEHTBI COAEPKAHMS
paznena
6 TEIIJIOBBIE ABJIEHU A
6.1 OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH

CTpOEHHM BelecTBa. Macca u pasmepsl MONEKyI1. ONBITEI,
MOATBEPKIAIOIIHNE OCHOBHBIE IOJI0KEHNS MOJIEKYIISIPHO-
KMHETUYECKON TEOpUU

6.2 Mopenu TBEPOTO, JKUIKOTO B Ta3000pa3HOTO COCTOSTHUN
BeniecTBa. Kpucramumyeckue u amopHeie Tena

6.3 OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX TEJI HA OCHOBE
10JIOKEHUH MOJIEKYJISIPHO-KUHETHYECKON TEOPUH

6.4 CMauynBaHue U KalWUISIPHBIC SIBICHUS

6.5 TemoBoe paclIupeHne U CKaTue

6.6 Temnepatypa. CBs3b TEMIIEPATYpPhI CO CKOPOCTBIO TETIOBOTO

JABMIKCHUSA HYaCTHUI]

6.7 Buytpennss sHeprus. CnocoObl H3MEHEHHsI BHYTPEHHEN SHEPruu:




TETUIoNepe1adya M COBEpIICHHE pabOThI

6.8

BI/II[I)I TCILIONCpCAAYM: TCIJIOMPOBOJHOCTH, KOHBCKINA, U3JTYUCHUC

6.9

KommyecTBO TEIIOTHI. yI[eJ'IBHaﬂ TEMI0EMKOCTh BEIIECTBA

6.10

TennooOMeH U TemyIoBOe paBHOBECHE. Y paBHEHHE TEILIOBOTO
OanaHca

6.11

IInaBneHnue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. VY aenbHas
TCILIOTA IIJ1aBJICHUA

6.12

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue. Kunenue.
VY nenpHas TemI0Ta Napoodpa3zoBaHusl. 3aBUCHMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(EPHOTr0 J1aBICHUS

6.13

BiraxxHOCTB BO311yXa

6.14

9Hepr1/1;1 TOIIJINBA. y,Z[CJ'IBHaH TCIJIOTA CropaHus

6.15

[Ipunnuns! padots! Temnosbix asurateneit KI1/] rennosoro
asurarens. TernoBble IBUraTeNIn U 3alIMTa OKPYXKAKOIIEH Cpeibl

6.16

3aKoH COXpPAaHCHUA U IPEBpAICHUS DHEPIrUK B TCINIOBBIX IIPOLECCax

6.17

[IpakTuueckue padbOTHI:

OmnbITH IO OOHAPYKEHHIO EHCTBUS CHII MOJIEKYIISIPHOTO
IIPUTSKEHUS.

OnBITHI IO BBIPAIIUBAHHUIO KPUCTAIUIOB MIOBAPEHHON COJIM WIIN
caxapa.

OnBITHI 110 HAOJIOICHHUIO TEIJIOBOTO PACIIUPECHHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEII.

OnpeneneHI/Ie HAAaBJICHUSA BO3AYyXa B OajIoHe mIIpuaa.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3AYyXa OT
ero 00b€Ma U HarpeBaHUs UK OXJIAXKICHHS.

[IpoBepka runoTe3bl IMHEHHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA
KHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT TeMIepaTyphl.

Habmtonenne u3mMeHeHus: BHYTpEHHEH SHEpIUu Teja B pe3ysbTaTe
Teruionepeaul ¥ paboThl BHEIIHUX CHIL.

WccnenoBanue siBieHns TeIooOMeHa Npy CMEIINBAHUU XOJI0JTHOM
U TOpsIYEN BOBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIIJIOTHI, ITOJYUCHHOTO BOJOH npu
TEII000MEHE C Harp€TbiM MCTAJNIMYCCKUM HUJIMHIPOM.

Onpenenenne yaeabHON TETNIOEMKOCTH BEIIECTBA.
HccnenoBanue mporiiecca UCTIapeHus.
Onpenenenre OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEMJIOTH TUTABJICHHUS JIb/IA

6.18

®usnueckue BJIEHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSHKEHUE U
KanWJUIAPHBIC SIBJICHUS B TIPUPOJIE, KPUCTAIIIBI B TIPUPOJIC,
n3nyuenue ColHIla, 3aMep3aHie BOJOEMOB, MOPCKHE OPHU3HI;
o0Opa3oBaHHe pOChl, TYMaHa, WHesl, CHera




6.19

TexHuyeckue ycTpoicTBa: KaluUIApbl, IPUMEPhl UCTIOIB30BAHUS
KpHUCTAJJIOB, )KUAKOCTHBIN TEPMOMETP, JaTUHUK TEMIIEPaTyphl,
TEPMOC, CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP,
napoBas TypOHHa, JBUTAaTe]h BHYTPEHHETO CropaHus

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHN A

7.1 Dnektpusanus Ten. [[Ba posia aIeKTpUUeCKuX 3apsiioB

1.2 B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH KyioHa (3aBHCUMOCTD
CHWJIbI B3aUMOJIEHCTBUS 3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U
PacCTOSIHUS MEXY TeJIaMH)

7.3 Onextpuueckoe nojie. Hanpspk€HHOCTD 3JEKTPUUECKOTO MOJIS.
[IpuHIMD cynepno3ULUY 3IEKTPUUECKUX 10JIeH (Ha KaueCTBEHHOM
YPOBHE)

7.4 Hocurenu snexkTpuueckux 3apsa0B. DIEMEHTAPHBINA AIEKTPUYECKUI
3apsia. Ctpoenue aroma. ITpoBOTHUKY U TUAIEKTPUKI

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa

7.6 DneKTpuYecKuil TOK. Y CI0BUS CYIECTBOBAHUS 3JIEKTPUYECKOTO
TOKa. VICTOUHMKY TOCTOSIHHOTO TOKa

1.7 JlelicTBUS 3JEKTPUUECKOT0 TOKA (TEII0OBOE, XUMHYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax

7.8 Onekrpuueckas nenb. Cuia Toka. DJIEKTPUYECKOe HapsKEHUE

7.9 ConpoTuBjIeHNE NIPOBOAHUKA. Y IEIIbHOE CONIPOTHBIIEHUE BELIECTBA

7.10 3akon OMa Jy1st yqacTKa 1ernu

7.11 IlocnenoBarenbHOE U NapalIelIbHOE COEAMHEHUE TPOBOHUKOB

7.12 PaGota u MoITHOCTB AneKTpudeckoro Toka. 3akoH Jxoyns - JleHua

7.13 DNEeKTpUUYECKUE LENHU U TOTPEOUTENN JIEKTPUUECKON IHEPTUH B
6b1Ty. KOopoTKoe 3aMbikaHue

7.14 IlocTostHHBIE MarHUTHL. B3anmo1elicTBHE NOCTOSTHHBIX MArHUTOB

7.15 MaruuTHOe nosie. MaruutHoe nose 3eMJId U ero 3HaueHue JJis
YKU3HU Ha 3emiie

7.16 OmnbIT OpcTena. MarHuTHOE MOJI€ JIEKTPUYECKOTO TOKA.
[TpumMeHeHne HIeKTPOMArHUTOB B TEXHHUKE

7.17 JleficTBHE MarHUTHOTO T0JI HAa TPOBOJIHUK C TOKOM.
DJeKTpoABUTaTENb TOCTOSHHOTO ToKa. Mcnonb3oBanue
AJIEKTPOABUraTeNel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCHIOPTE

7.18 OmnbiTel @apajes. SIBieHue 371€eKTPOMAarHUTHOW MHTYKIIUH.
[IpaBuio JIeHna

7.19 Onextporereparop. CriocoObl MOTYyYEHHS HIEKTPUUECKON SHEPTUH.
DNEKTPOCTaHIIMH Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTHUU

7.20 [IpakTuyeckue paboOTHI:

OnbITeI IO Ha6J'II-OI[CHI/IIO QJICKTPpHU3ALUHN TCII HHHYKHHCﬁ " 1Ipu
COITPUKOCHOBCHUMU.

HccnenoBanue neicTBUA SJIEKTPUUECKOTO MOJISI HA TPOBOJIHUKH U
JUAJIEKTPUKHU.

COopka u mpoBepKa padOThI MEKTPHUIECKOH IETH MOCTOSHHOTO
TOKa.

W3mepenue u peryinpoBaHHe CUIbI TOKA.

H3MepeHne u peryampoBaHue HAPSAKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYILETO Yepe3 Pe3UCTOop,




OT CONPOTHBIIEHUSI PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.
OneIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD AIEKTPUIECKOTO
COIIPOTHBIICHUS IIPOBOJHUKA OT €T0 JUIMHBI, IUIOLAAH TOIEPEYHOrO

CEUEHUs U MaTepuaa.

IIpoBepka npaBuia CII0KEHUS HAIIPSKEHUH TIPU ITOCIIEI0BATEILHOM
COCMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uit CUIIBI TOKA MPH MApaIeIbBHOM COSIMHEHUT
PE3HUCTOPOB.

Omnpenenenue pabOThI AIEKTPUYECKOTO TOKA, UIYIIETO Yepes3
pe3ucTop.

OmnpeneneHre MOIIHOCTH JIEKTPHUYECKOTO TOKA, BBIJCIIIEMON Ha
pesucrope.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYHIETO 4€pe3 JIaMIIOUKY,
OT HaAIIPSPKCHHA Ha HEH.

Omnpenenenne KII/I narpeBarensi.

HccnenoBanue MariuTHOTO B3aUMOJACUCTBUS ITOCTOSTHHBIX
MAar"suTOB.

I/I3y‘-I€HI/I€ MaravMTHOI'O IIOJIA NOCTOSAHHBIX MAarHuTOB IIPU UX
O6T>CI[I/IH6HI/II/I H Pa3acCJICHUH.

HccnenoBanue 1eicTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO
CTpEJIKY.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBUS
KaTYLIKHA C TOKOM U MarHuTa OT CUJIbl TOKA U HallpaBJICHUS TOKa B
KaTyIIKe.

N3yueHne neicTBAs MATHUTHOTO ITOJIS HA IPOBOJAHUK C TOKOM.
KoHncTpynpoBanue u usyueHue padoThl 31EKTPOABUTATENSL.
N3mepenue KII/I aekTpoaBUraTeabHOM yCTaHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SIBJIEHUS AIEKTPOMATHUTHON MHAYKIIUU:

HCCIIeOBaHNUE U3MEHEHUM 3HAYEHUS U HaIlpaBJICHUA
MHAYKIMOHHOI'O TOKA

7.21 DU3NYECKUE SIBICHUS B IPUPOJIE: MIEKTPUUECKUE SIBIICHUS B
aTMocdepe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T0JIE
3emid, Apeid moocoB, poiab MAarHUTHOTO TOJIS [T KU3HHU Ha
3emuie, MOJISIPHOE CUSTHHE

71.22 TexHnueckue ycTpoicTBa: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP,

peocTar, CYETYUK IEKTPUIECKON SJHEPTUH, IIEKTPOOCBETUTEIIbHBIE
puOOpHI, HarpeBaTeNbHbIE JEKTPONPUOOPHI (IPUMEDPHI),
JIEKTPUYECKUE ITPEAOXPAHUTEIN, FIIEKTPOMATHHUT,
3JIEKTPOJABUIaTElb IIOCTOSHHOIO TOKA, TEHEPATOP IOCTOSHHOTO
TOKa




Ta0mumna 22.4

IIpoBepsiemble TpeOGOBaHMSA K pe3yibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

nporpammsl (9 Ki1acc)

Kon
poBeps-
€MOro
pe3yibTaTta

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus

1.1

HCII0JIb30BATh M3YUCHHBIC TOHATUSA

1.2

pa3auyath SABJICHUA 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3MUECKOE SIBICHUE

13

pacro3HaBaTh MIPOSBICHNE U3YyUEHHBIX (U3NUYECKUX SBJICHUN B OKpPYKarOIIeM
MHpE, B TOM 4YHcie (pu3nuecKue BICHUS B IPUPOE, TIPU 3TOM IIEPEBOAUTH
IIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJIENIATh CYIIIECTBEHHbIE CBOMCTBA
(mpu3Hakm) pu3HUECKUX SBICHUN

14

OIMCHIBATh U3yUCHHBIE CBOMCTBA Te U (PU3NYECKHE SBICHUS, HCIIOIB3YSI
(¢u3nyecKkre BEeIIMYUHBI, IPU ONUCAHUU IPABUIIBHO TPAKTOBATh (PU3HUECKUMA
CMBICIT UCTIOJIb3YEMBIX BEJTMYNH, 0003HAUYCHUS U €AMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUHHY
C IpYrUMH BEJIMYMHAMU, CTPOUTH IT'paMKU N3YYEHHBIX 3aBUCUMOCTEMN
(bU3MYECKUX BEJITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/IBI/IT-ICCKI/I€ SABJICHUSA U IPOLCCChI, UCIIOJIB3YA
HU3YUCHHBIC 3aKOHBI, ITPHU 5TOM J1aBaThb CJIOBECHYIO (I)OpMYJ'II/IpOBKy 3aKOHa U
3aIMMCBIBATH €ro MaTCMATHYCCKOC BLIPAKCHUC

1.6

O0BSICHATDH (PU3UUECKUE POLIECCHl M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYalui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUUHHO-
CJICZICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2-3 JIOTHYECKUX ILIAaroB C
MOMOIIIBIO 2-3 M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3NICCKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemarth pacyéTHble 3a7auu (ONUparouIecst Ha CUCTEMY U3 2-3 ypaBHEHUIN),
UCMOJIb3Ys 3aKOHBI M (POPMYIIBI, CBS3bIBAIONINE (PU3MUECKUE BETUUYNHBL: Ha
OCHOBE aHaJIn3a yCJIOBUS 3aJ]au 3allMChIBaTh KPaTKOE yCIOBHE, BBISBIAThH
HE/I0CTAIOIIe WM N30BITOYHBIE TaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIHI,
HE0OXO0IMMBIE [l PEIIeHNUs, TPOBOAUTDH PAacU€Thl U OLIEHUBATh PEATUCTUUHOCTD
MIOJTyYEHHOT'0 3HaYeHMs (PU3NIECKON BETMUHHBI

1.8

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUTD MPH MOMOILIU GU3NUECKUX
METO0B, UCIIOJIb3Ys OIMCAHUE UCCIIEIOBAHHUS, BBIIEIATH IIPOBEPAEMOE
MIPEATIONOKEHUE, OLIEHNBATH IPABWIIBHOCTD MOPSIAKA IPOBEICHUS
UCCIIeIOBaHMs, JeTaTh BHIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOMIOACHUN U
OIBITOB

1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOAEHHUIO (U3NYECKUX SABJICHUHN WIN (PU3HUECKUX
CBOMCTB T€J: CAaMOCTOSITEIbHO COOUPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHus, OMUCKHIBATH XOJ1 ONbITA U €r0 Pe3yJIbTaThl, GOPMYIUPOBATH
BBIBOJIbI

1.10

MIPOBOJIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIpeaeIss
cpeaHee 3HaueHue u3MepsieMoil BeanuuHb! (POKyCHOE paccTOsIHUE
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP cr10CO0a U3MEPEHUS
(M3MepHUTETHLHOTO MPUOOpa)

1.11

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETUYUH C
WCIIO0JIb30BaHUEM TMPSMbBIX U3MEPEHUN: IIJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCHPOBATh PE3yNbTAThI MOTYYEHHON
3aBUCHUMOCTH (PU3NYECKUX BETUYHH B BUJIE TaOIHIl U TpaUKOB, JeNaTh BHIBOIBI
10 pe3yJIbTaTaM HCCIeIOBAHUS

1.12

IPOBOANUTH KOCBCHHBIC NU3MCPCHU (pI/I3I/IquKI/IX BCJIMYUWH: IJIAHUPOBATH




U3MepeHusi, COOMPaTh IKCIIEPUMEHTATbHYIO YCTAHOBKY U BBITIOJIHATD
U3MEepeHus, cleays IpeIoKEeHHON HHCTPYKIIUH, BBIYUCIISATH 3HAYCHHE
BEJIMYUHBI ¥ AaHAJIU3UPOBATH ITOJIyYEHHBIE PE3YyJIbTAThl C Y4ETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHUIN

1.13

COOJTI0/1aTh MTPaBUJIa TEXHUKU 0€30MACHOCTH MpH paboTe ¢ 1ab0paTOpHBIM
000pynoBaHUEM

1.14

pasnuyaTh OCHOBHBIC MMPU3HAKK U3YYCHHBIX (DU3UUYECKUX MOJICTICH:
MaTepuagbHas TOYKa, a0COIOTHO TBEPOE TEJIO, TOUCUHBI HCTOYHUK CBETA,
JIy4, TOHKas JIMH3a, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAs MO/JIeJIb aTOMHOTO
sapa

1.15

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3y4YEHHBIX TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB € OITOPOM HA UX ONMMCAHUS, HCII0JIb3YS 3HAHUS O CBOMCTBAX
(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH

1.16

WCII0JIb30BaTh CXEMbI M CXEMAaTUYHbIC PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU
pelIeHnr y4eOHO-TIPAKTHYECKUX 3324, ONTUYCCKUE CXEMBI [Tl IIOCTPOCHHUS
M300paKE€HU B IJIOCKOM 3€pKajie U coOuparonieil JuH3e

1.17

MIPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAITUIO O MIPUMEPaX ) MPAKTHIECKOTO
WCIOJIb30BaHUS (PU3HUSCKUX 3HAHUHN B TIOBCETHEBHOM KU3HU I 00CCTICUCHHUS
0€30MMacHOCTH NP OOpalIeHUH ¢ TPUOOpaMU U TEXHUUECKHUMH YCTPOIICTBaMH,
COXpaHEHUS 3/I0POBBS U COOJIOICHUS HOPM DKOJIOTHUECKOTO MOBEICHUS B
OKpY’Karolen cpene

1.18

OCYIIECTBIISATH TOUCK HH(DOpMAINK (PU3HIECKOTO COJCPIKAHUS B CETH
WuTepHet, caMoCcTOATENHO (POPMYITHPYS MOUCKOBBIH 3aMpOC, HAXOIUTH ITYTH
OTIpeJIeJICHUS IOCTOBEPHOCTH MOy4eHHON HH(OpMAIK Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOMOJHUTENIbHBIX HCTOYHUKOB

1.19

WCIIOJIb30BATH TP BBHIIOTHEHNUU YIEOHBIX 3aJaHH HAYYHO-TIOMYJISIPHYTO
IuTeparypy Gpu3nuecKoro coepKaHus, ClipaBOYHbIC MaTepUaJIbl, PECYPChI CETH
WuTepHeT; BIaneTh npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MPE0O0pa30BaHUSA
nH(pOpMaIUU U3 OJJHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE
nH(pOpMAaIUU U3 HECKOIBKUX UCTOUHUKOB (PU3HUECKOTO COJEPKAHMUS,
MyOJIMYHO MPEACTABIATh PE3YIbTaThl IPOEKTHOM MU HCCIIEA0BaTENbCKOM
JEATENBHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh N3yUYEHHBIN MOHATUIHBIN
anmnapat u3y4aeMoro pasjena (U3MKU U COIPOBOXKIAaTh BBICTYIJIEHUE
npe3eHTaIyen ¢ yd€ToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

IIPY BBIMIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIET0BaHUN (U3NYECKUX MTPOLIECCOB
pacripesieniaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C MIOCTABICHHBIMU
3aJla4yaMH, CJIEIUTh 3a BHIMOJIHEHUEM IIJIaHa JEHCTBUI U KOPPEKTUPOBATh €T0,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIHN BKIJIAJ] B IESATEILHOCTh TPYIIIHI,
BBICTpanBaTh KOMMYHHUKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISS TOTOBHOCTh
paspeniatb KOHQJIUKTHI

Tabmuma 22.5
IIpoBepsiemblie 2j1eMeHTHI coaepkanus (9 kiacc)

Kon
pasnena

KOI[ HpOBepHeMLIe QJICMCHTHBI COACPIKAHUA
JJICMCHTAa

8

MEXAHWYECKUE ABJIEHMNA

8.1 MexaHu4ecKoe JBIKEHHE. MaTepHaHBHaH touka. CrucreMa oTcuéra

8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS

8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE

8.4 HepaBHomepHoe npsimonuHeiiHoe apmkeHne. CpenHsisi 1 MTHOBEHHAS
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBH)KEHUU

8.5 Yckopenne. PaBHOYCKOpEHHOE NMPSIMOIMHENHOE IBUKEHHE




8.6

CBoOomunoe nmagenne. OneITel [ anunes

8.7 PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH. [lepuon u yacrora
obOpamenus. JInHeitHas u yriioBast ckopocTtu. L{enTpocTpeMuTensHoe
YCKOpEHHue

8.8 [TepBrrit 3akoH HproToHA

8.9 Bropoii 3akon HeroTona

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIKIT CYyTIEPITO3UITUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuja TPEHUS CKOJIbKEHUs, CUIIa TPEHUS [TOKOs, IpyTrue
BUJIbl TPEHHS

8.14 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHUe
CBOOOTHOTO Na/ICHUS

8.15 JIBrxenue manet Bokpyr Comnnua. [lepBas kocMuyeckast CKOpOCTb.
HeBecomocTs 1 neperpysku

8.16 PaBHOBecue MarepuanbHOil TOukH. AOCOIIOTHO TBEPAOE TEJIO

8.17 PaBHOBecue TBEPAOTO TeNa ¢ 3aKPEIIEHHON OChIO BpaIlIEHUS.
MowmenT cuisl. LeHnTp Tsoxectn

8.18 Nwmnynee Tena. M3Menenue ummynbca. IMnynsc cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeakTuBHOE ABMKEHNE

8.21 Mexannyeckas paboTa U MOIITHOCTb

8.22 Pabora cun TshkecTH, ynpyrocti, TpeHus. CBs3b SHEPTUU M pabOoThI

8.23 [loTeHumanpHas 3HEpPrust Tena, NOJAHATOI0 HaJl HOBEPXHOCThIO 3eMIIU

8.24 [ToTeHumanpHas SHEPTUS CXKATON MPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUs MEXaHUYECKON SHEpruun

8.27 [IpakTuueckue padbOTHI:

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa WIIN JBUKEHUS
IapyKa 1o HaKJIOHHOW MJIOCKOCTH.

Ornpeznenenne yCKOpeHus Tela Mpyu paBHOYCKOPEHHOM JBUKEHUU 10
HAKJIOHHOMU ILJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.

IIpoBepka runoTessl: €ciu Npu paBHOYCKOPEHHOM JBI)KEHUH 0e3
Ha4yaJIbHOM CKOPOCTH IYyTH OTHOCSITCS KaK Psii HEYETHBIX YHCE, TO

COOTBCTCTBYIOIIHUEC NPOMEIKYTKH BPEMCHU OAUHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TPCHUS CKOJIbKCHUS OT CUJIBI
HOPMAJIbHOI'O JaBJICHHA.

Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHS.
Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS P PABHOMEPHOM JABH)KEHUU
TeJa 10 TOPU3OHTAIILHOM MTOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a C
WCIIOJIb30BAaHUEM HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB




8.28

Ouznyeckue sIBICHUS B IPUPO/IE: PUIIUBEI U OTIUBBI, TBUKCHHE
r1aHeT COJMHEUHOM CHCTEMBI, peaKTUBHOE ABM)KEHUE KUBBIX
OpraHU3MOB

8.29

TexHruueckue yCTpouCTBA: CHUAOMETP, NTATUUKHU MTOJ0KEHU,
pacCTOSIHUSL U YCKOPEHHUSI, PAKEThI

9 MEXAHWYECKUE KOJIEFAHMA 11 BOJIHbI
9.1 KonebarenpHoe nmkenrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUN:
MIEPUO]JI, YACTOTA, AMILTUTY/A
9.2 MaremaTuuecKuii U NPy XKUHHBIA MassTHUKU. [IpeBpailienre sHepruu
IIpH KOJIeOATETbHOM JIBHYKCHUH
9.3 3aryxatomme Konebanus. Bernyxennsie konebanus. Pesonanc
9.4 Mexannueckue BoaHbI. CBOICTBAa MEXaHUYECKUX BOJIH. [IpoionbHbIe
U TIONIEpEYHbIe BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHbI B TBEPIOM TeJIE,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpak€eHHE 3BYyKa
9.6 Wubpas3Byk u yapTpa3Byk
9.7 [IpakTuueckue padbOTHI:
Omnpenenenne 9acTOTHI ¥ MIEPHOAA KOJICOaHUH MaTeMaTH4eCKOTro
MasiTHUKA.
Omnpenenenue 4acToThl U Meproia KoiaeOaHuil Npy>KUHHOTO
MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TepUoia KOIeOaHUid MOABEIIEHHOTO K
HUTH TPy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpHUOAA KOJIeOaHUN NPy>KUHHOTO
MasiTHUKa OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH Tepuo/ia KoueOaHuil rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAaCCHI TPYy3a U )KECTKOCTH TPYKUHBI.
N3mepenne yckopeHus cBOOOHOTO MaICHUS
9.8 du3nvecKue SIBICHUS B IPUPOJIC: BOCIIPHUITHE 3BYKOB )KHBOTHBIMH,
3eMJIETPsICEHUE, CEHCMUUYECKIE BOJIHBI, I[yHAMH, 9XO
9.9 TexHU4ecKue yCTpoMCTBa: IX0JIOT, UCTIOIB30BAHHE YIIHTPa3BYKa B
OBITY M TEXHUKE
10 OJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 DNEeKTPOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOJMHBL. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana >1€eKTPOMarHUTHBIX BOJH
10.3 DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeta. BoHOBBIE
CBOMCTBA CBETA
10.4 [IpakTuyeckue paboOTHI:
N3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TTIOMOIIIBIO
MOOWIBHOTO TenedoHa
10.5 dusnueckue sBICHUS B IPUPOJIE: OMOIOrMUYECKOe IEHCTBHE
BHJIIMOTO, YIIbTPa(UOJIETOBOTO W PEHTT€HOBCKOTO U3TyYCeHUH
10.6 TexHMUECKHE yCTPOHUCTBA: HCITOIB30BAHHE AIIEKTPOMArHUTHBIX BOJTH
JUUIS COTOBOM CBSI3U
11 CBETOBBIE SBJIEHUA




11.1 JlyueBast Mmonens cBera. MicTouHMKY cBeTa

11.2 IIpsiMONMHENHOE pacIIpOCTPAHEHHUE CBETA

11.3 OTtpaxenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

11.4 IIpenomiienne cBeta. 3akoH npenomMieHus ceera. [lomHoe
BHYTPEHHEE OTPAKEHHUE CBETA

11.5 JIunza. Xop jiyyen B MH3e

11.6 OnTuueckast cucrtemMa Goroanmnapara, MUKPOCKOIA M TEIECKOIa

11.7 I'na3 kak onruyeckas cucreMa. ban3zopykocTs U AaIbHO30PKOCTb

11.8 Paznoxxenue 6emoro csera B criektp. OnbiTel HetoToHa. CliokeHue
CIEKTPaJIbHBIX 11BETOB. Jlucnepcus cBera

11.9 [IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT
yrJia najeHus..
N3yueHne xapakTepUCTHK U300paXKeHUs IpeaMETa B IJIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJIa MIPEIOMIIEHUS] CBETOBOTO JIy4a OT
yria naJieHusl Ha TpaHule "BO3yX - CTEKIO".
[Tonmyyenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTUH3BI.
Onpenenenne GOKYCHOIO PaCCTOSHUS U ONITUYECKOM CHIIbI
coOuparoIe TUH3bI.
OnbIThI 110 Pa3JIKEHUIO OEJI0r0o CBETa B CIIEKTP.
OMnBITH IO BOCIIPHUSATHUIO IIBETA IPEMETOB IPH UX HAOIIOICHUN
yepe3 [IBETOBbIE (HIIBTPbI

11.10 ®duznyeckue siBieHUd B pupoe: 3atMenust Connua u JIyHsl, 1iBeTa
TeJI, ONTHYECKHUE SBJIEHUS B aTMocdepe (1BeT HeOa, pedpakius,
paayra, MUpax)

11.11 TexHu4eckue ycTpocTBa: 04KH, IEPUCKOT, oToanmnapar,
ONTUYECKHE CBETOBOIbI

12 KBAHTOBGIE SABJIEHUA

121 OmnsiThl Pesepdopaa u muianerapHas moziens atoma. Mojens aToma
bopa

12.2 Hcnyckanue u nornomnieHue ceeta atomoM. KBanTsl. JIuneiuarsie
CIIEKTPBI

12.3 PanuoakTtuBHOCTE. Anlb(a-, 6eTa- 1 ramMmma-u3Iy4eHUs]

12.4 Crpoenue aToMHoro sipa. HykiioHHas MoJienb aTOMHOTO sijipa.
W3otonsl

12.5 PangnoaktuBHble npeBparienus. [leprosa nogypacnaga aTOMHBIX SIAEp

12.6 SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apSAA0BOIO U MacCOBOTO
qHce

12.7 DHeprust CBA3M aTOMHBIX sijiep. CBs3b MAacChl M SHEPTUU

12.8 Peakuuu cunrtesa u nenenus saep. Mcrounnku sueprun ConHua u
3BE3]

12.9 SAnepHas sHepreTuka. JleiicTBUE palMOAKTUBHBIX U3JIy4eHUHN Ha
KHMBBIC OPTaHU3MBbI

12.10 [IpakTuueckue padbOTHI:
Habutoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.




HccnenoBanue TpEeKOB: U3MEPEHNE SHEPTUN YACTHUIIBI 110
TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).

V3mepenune paanoakTHBHOTO GoHA

12.11 dusnyeckue SABJICHUS B IPUPO/JIC: €CTECTBEHHBIN PaIMOAKTHBHBIH
(OH, KOCMUYECKHE JIy4H, PaJANOAKTHBHOE H3IIy4YEHHE TPUPOTHBIX
MUHEPAJIOB, IEHCTBUE PaIHOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M
YeJI0BEKa

12.12 TexHnueckue ycTpoicTBa: CIEKTPOCKON, MHAUBUAYAIbHBIN
JI03UMETp, Kamepa Buiibcona

153.8. ly1s mpoBeeHUsI OCHOBHOTO TOCYIapCTBEHHOT0 dK3aMeHa 110 ¢usuke (mpanee - OI'D mo
¢du3uKe) ucnoap3yercs nepeueHs (KoAn(UKaTop) MpoBEpIeMbIX TPeOOBaHUN K Pe3ylibTaTaM
OCBOCHMSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O O0ILEro 00pa3oBaHMs U 3JIEMEHTOB
coJiepKaHus
Tabnuna 22.6
IIposepsiembie Ha OI'D no ¢pusuke TpedboBaHus K pe3yJbTaTaM 0CBOCHUS] OCHOBHOI
o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

Kon [IpoBepsieMbie TpeOOBaHUS K TPEIMETHBIM pPe3yJbTaTaM 0a30BOTO YPOBHS
poBepsi- OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
€MOT0 oOpazoBanus Ha ocHoBe PI'OC
TpeboBaHUs
1 [Tonumanue ponu HU3MKUA B HAYIHOU KApTHHE MHPA,;

c(OpMHPOBAHHOCTH 0A30BBIX MPEICTaBIECHUIN O 3aKOHOMEPHOM CBSI3U U
[I03HABAEMOCTH SIBJIEHUI MPUPOJIBL, O POJIM IKCIIEPUMEHTA B (PU3HKeE, O
crcreMoo0pasyromieit poiau (pU3uKK B pa3BUTUN €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUH, 00 BOTIOIMH (PU3NYECKUX 3HAHUN M UX POJIH B LIEJIOCTHOM
€CTECTBEHHOHAyYHOW KapTUHE MHPA, O BKJIAJle POCCUNCKHX U 3apyOEKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO
MHpA, pPa3BUTHE TEXHUKH U TEXHOJOTHU

2 3HaHMs 0 BUAAX MaTepuu (BEIIECTBO U IMOJIE), O ABMKEHUHU KaK criocode
CYIIECTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU CTPOEHUS
BELIECTBA, O PUINYECKON CYIIHOCTH SBJIEHUHN NMPUPO/Ibl (MEXaHUUYECKUX,
TEIUIOBBIX, YIEKTPOMArHUTHBIX U KBAaHTOBBIX);

YMCHHC pa3invyaTh ABJICHUA 110 OITMCAHUIO UX XAPAKTCPHBIX CBOMMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKO€ SABJICHUC,

YMEHHE pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3UUECKUX SIBJICHUN B
OKPY>KaIOIllEM MUPE, BBIIEISAS UX CYILIECTBEHHBIE CBOICTBA (TPU3HAKHN)

3 Brnagenue ocHOBaMU MOHSATUIHOTO anmnapaTa ¥ CHMBOJIMYECKOTO SI3bIKa (DU3UKHU
Y MCTIOJIb30BAaHKE UX JJISl pelIeHUs YUeOHbIX 3a]1a4;

YMCHHC XapaKTCpHU30BaATb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SIBJICHUSA U ITPOLICCCHI,
HCITOJIB3Ys (byH)IaMeHTaJ'II)HI)Ie N OMIIMPUYICCKHUEC 3aKOHBI

4 YMeHue OnuChIBaTh U3YYCHHBIE CBOWCTBA TeNl U (PU3MUYECKUE SBIICHHUS,
WCTIONB3YS DU3UUYECKHE BETUINMHBI
5 Brnagenue ocHOBaMU METOJIOB HAYYHOTO TTO3HAHUS ¢ YUETOM COOIIOICHUS

npaBui 6€30MacHOTO Tpyaa:

HaOIroieHNne (PU3NUECKUX SBJICHUN: YMEHHE CaMOCTOSATENIEHO COOMPATh



HKCHEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHHOTO Habopa 000py10BaHUs 1O
MHCTPYKLUHU, OIIMCBIBATH XOJ OIBITA U 3alIUCHIBATH €r0 PE3Y/IbTaThl,
(bopMyIHMpOBATH BHIBOAKI;

MIPOBE/ICHUE MPSMBIX U KOCBEHHBIX M3MEPEHHUN (PU3NUYECKUX BEIIMYMH: yMEHUE
IUTAHUPOBATh U3MEPEHNUS, CAMOCTOSTEIBHO COOUPATh HIKCIIEPUMEHTAIbHYIO
YCTaHOBKY I10 MHCTPYKLIMH, BBIYUCIIATH 3HAYCHUE BEIIMYHUHBI U aHATIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU MTOTPEIIHOCTH PE3YJIbTAaTOB
HU3MEPECHU;

MIPOBEACHUE HECIOKHBIX IKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUMN; CAMOCTOSITEIIBHO
coOupaTh IKCIEPUMEHTATILHYIO YCTAHOBKY U IPOBOAUTH UCCIIEIOBAHHE 110
WHCTPYKIIUH, TIPEJCTABIIATH MOJYYEHHBIC 3aBUCUMOCTH (U3NYCCKUX BEITUYHH B
BU/JIE TaOIHI U TPpaUKOB, YYUTHIBATH MMOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110
pe3yJibTaTaM MCCIEA0BAHUS

[Tonnmanue xapakTepHbIX CBOMCTB (hU3MUECKUX MOJiesel (MaTepralibHas
TOUKa, A0COIIOTHO TBEPIOE TEJI0, MOJIEIH CTPOEHUS I'a30B, KUAKOCTEN U
TBEPABIX TEJI, JIaHETapHas MOJIENIb aTOMa, HYKJIIOHHAs! MOJIEJIb aTOMHOTIO Spa)
¥ YMEHWE IPUMECHSATh UX JUIsl OOBSICHCHHS (DH3MYECKHUX TPOIIECCOB

VYMeHue o0bACHATh CI)I/IBI/ILIGCKI/IC IIpOLECChbl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B HaCTHOCTH,
BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U CTPOUTH OOBSCHCHHE C OHOpOfI Ha
HU3YUYCHHBIC CBOMCTBA (I)I/I3I/I‘IGCKI/IX SIBJICHI/Iﬁ, (I)I/ISI/I‘IGCKI/IC 3aKOHBbI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemats pacuéTHeie 3a1aun (Ha 0aze 2-3 ypaBHEHUI ), UCIIONB3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETUYNHBI, B YACTHOCTH,
3alUChIBaTh KPATKOE YCIOBUE 33/1a4U, BBISIBJIATH HEJOCTAIOLIUE JAHHbBIE,
BBIOMPATH 3aKOHBI M (HOPMYJIBbI, HEOOXOMMBIE [T €€ peIIeHus, HCII0Ib30BATh
CIIPaBOYHBIE JAHHBIE, TPOBOJIUTH PACUETHI U OLICHUBATH PEAIMCTUYHOCTh
MOJTyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBL, yMEHUE OTPEACTIATh
pa3MepHOCTh (PU3NUECKOM BETHMUUHBI, TOJYYEHHON NPU PEHISHUH 3a/1a41

VYMmenue XapaKTCPHU30BaATh MPUHIUIIBL ILCI\/JICTBI/ISI TEXHUYCCKUX yCTpOI\/JICTB, B TOM
Ypcie OBITOBBIX HpI/I60pOB, 1 IPOMBIINUJICHHBIX TCXHOJIOTUYCCKUX MTPOLECCOB 110
HX ONMMUCAHHWIO, UCIIOJIB3Yys 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘-ICCKI/IX SIBIICHUH U
HCO6XOI[I/IMBIG (1)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTHU

10

YMeHue HCI0Th30BaTh 3HAHMS O (U3NICCKUX SBIICHUSX B IIOBCEAHEBHON
KU3HU A7 o0ecrieueHrs 6e30MacHOCTH MPH OOpaIIEHUH ¢ OBITOBBIMU
prOOpaMH U TEXHUISCKUMH YCTPONCTBAMH, COXPAaHEHUS 370POBbS H
COOJTIOICHUSI HOPM SKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpe/ie;
MMOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHHUS JOCTHKCHHUH (PU3UKU U TEXHOJIOTUI
JUIS PAIliOHATIBHOTO TPUPOIOTIOTIH30BAHUS

11

OmnsIT noucka, npeodpa3oBaHus U MpeIcTaBlIeHUs HHpopMauy GU3NIECKOro
COJIep KaHUs C UCIOIb30BaHNEM MH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA,

yMEHHE OIIEHUBATH IOCTOBEPHOCTH MOTYYEHHON HH(POPMAIIMHI HAa OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIIbHBIX HCTOYHUKOB;

YMEHHE UCIONIF30BaTh MIPH BBHITIOJHEHUH YI€OHBIX 3aJaHII Hay4dHO-
MONYJIIPHYIO JIUTEPATYPY PU3NUECKOTO COACPIKAHUS, CITPABOYHBIC MATEPUAITBI,
pecypceel cetu UHTEpHET;

BIIajieHHE 0a30BBIMU HABBIKAMU MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJTHOU
3HAKOBOMW CHCTEMBI B IPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbBIE MTUCHMEHHBIE U




| ycrrbIe coobiienns Ha 0cHOBE HH(MOPMAINN U3 HECKONBKHX HCTOUYHUKOB |

Ta0mura 22.7
IlepeyeHnb 31€eMEHTOB cojlep:KaHusl, MpoBepsieMbIX HA OI'D no pusuke

Kon IIpoBepsieMbIil JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcyéra.
OTHOCUTENBHOCTH JIBHXKEHHUS
1.2 PaBHOMepHOE u HEepaBHOMEpHOE ABMkeHue. Cpeanss ckopoctb. Dopmyna aiis

BBIYMCIICHHS CPEIHEN CKOPOCTH:

S
v=—
t

1.3 PaBHOMEpHOE NpAMONIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJUHATHI TeJla OT
BPEMEHH B CIIy4ae pAaBHOMEPHOT'O IPSAMOJIMHEWHOTO IBHIKEHUS:

X(t) =X + U4t

I'paduxu 3aBUCUMOCTH OT BPEMEHH TSI IPOCKIMH CKOPOCTH, MPOSKIIUU
IIEpEMEILEHUS, ITyTH, KOOPIUHATBI TP PAaBHOMEPHOM IPSIMOJIMHEIHOM
JIBHYKCHHUH

1.4 3aBHCHUMOCTD KOOpAUWHATHI TE€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O
Hp?[MOJII/IHef/'IHOI“O JABWXKCHUA

[3%]

t
x(t) =x, +00xt+ax'7

q)OpMyJ'II)I JJIA ITPOCKIMHU EPEMCIICHU A, ITPOCKIMN CKOPOCTU U ITPOCKIHNN
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JBHXXCHUM

t2
S, (1) =V, 't +ax-7

U, (1) =vg, +a,t

a,(t) = const

I'paduku 3aBUCMMOCTH OT BpEMEHHU ISl POEKIUH YCKOPEHUS, TPOEKIIUN
CKOPOCTH, ITPOCKLUU NIEPEMEILECHNS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MIPSMOJIMHENHOM JIB)KEHUH

1.5 CBobonHoe nagenue. @opmyIibl, OMHUCHIBAIOIIUE CBOOOHOE M ICHHUE Tela 110
BEPTHUKAIH (IBM)KEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3€MJIH).
I'paduku 3aBUCUMOCTH OT BPEMEHH I TPOSKIINH YCKOPEHHUS, TPOESKIIUU
CKOPOCTH M KOOPJIUHATHI IPU CBOOOJHOM NaJCHUH TeJla 0 BEPTUKAIN

1.6 CkopocTh paBHOMEPHOTO ABMKEHMSI TeJla 10 OKpyKHOCTH. Hampasnenue
CKOPOCTH.

<D0pMyJ1a JJI BBIYUCJIICHUA CKOPOCTHU YC€PE3 pailnyC OKPYKHOCTU U IICPUO]



oOpareHus:

LentpocTpemurenbHoe yckopenue. HamnpapieHrne HeHTpOCTPEMUTENBHOTO
yckopenusi. Dopmyiia [uisi BBIUUCICHUS YCKOPEHHUS:

U2

ay =—
s R

®dopmyia, CBI3bIBatOIIAsl IEPUOJ M YACTOTY OOpaLCHUS:

1.7

Macca. IInoTHOCTB BellleCcTBa. CDopMyna JJI BBIYUCIICHUSA ITIJNIOTHOCTH !

_m
PTV

1.8

Cuuia - BektopHas uzndeckas BenuunHa. CJI0KeHHe CUl

1.9

SIBnenune unepuuu. [lepsroiit 3akon HproToHa

1.10

Bropoii 3akon HeroTona:
F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONICH Ha
TEJI0

111

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fo1 =-Fio2

1.12

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU . CDopMyna AJIs1 BBIYUCIICHUA MOAYJISI CHUJIbI
TPCHUA CKOJILXXCHUSA!

Frpp =N

1.13

Hedopmarus tena. Yrupyrue u Heynpyrue aegopmarii. 3aKkoH yopyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

Cuna TsSHKeCTH. YCKOpeHI/IC CBO6OI{HOFO naaCHUs.

<1>0pMyJ1a JJIA BBIYMCIICHUSA CUJIBI TAXCCTHU BOJIM3H TTOBCPXHOCTU 3emnu:




F=mg

JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi CKOpOCTb.

HeBecomocTs 1 neperpysku

1.15

I/IMHy.]'IBC TE€JIa - BEKTOPHAasA (bHSH‘l@CKaH BCJINYHHA.

p=mv

I/IMHy.]'IBC CHCTEMBI TCII.

N3menenue nmnynbca. MIMIynbc cuiibl

1.16

3aKOH COXpaHEHUs UMITYJIbCA 7S 3aAMKHYTON CHCTEMBI TEIL:
p=m;v, + m,vL, = const

PeakTuBHOE ABMXKEHUE

1.17

MexaHnuueckas pa60Ta. CDopMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A =Fscosa

MexaHu4yeckast MOIIHOCTb:

N=2
t

1.18

Kunernueckas u IMMOTCHIUAJIbHAS SHCPIUs.

CDOpMy.TIa JIJIS BBIYUCIIEHHUSI KHHETHYECKOM OHEPTHHU:

mov 2

2

Ek:

TeopeMa 0 KHHETHUYECKON YHEPTHH.

d)opMyna IJI BBIYUCIICHUA HOTCHHHEU'II)HOﬁ 3Hepr1/m TEJa, IOJHATOI'O HaQ
3eMiéii:

Ep = mgh

1.19

MexaHnyeckas SHEpIus:

E=E +E,

3aKOH COXpaHEHMsI MEXaHUYECKOM dHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHNYECKON YHEPTUU B OTCYTCTBUE CHJI TPEHUS:

E = const.




IIpeBpanieHne MEXaHMYECKOW SHEPIUM IPU HAJIMYUU CUJIBI TPEHUS

1.20

[IpocTeie MexaHu3Mbl. "3070TOE MPABUIIO" MEXAHUKH.
Peryar. MomeHT cuuibl:

M = FI.

YcnoBue paBHOBeCHs pblyara:

Ml +M2 +...=0

IToaBMXHBIN U HEMOABUKHBIN OJIOKH.

A

_ IIoJIe3HaA
n =

A
KIIJI mpocThIX MEXaHU3MOB,

1.21

3aTpaucHHAA
JlaBiieHre TBEPAOTO TENA.
@opMyita 11 BBIYMCIICHUS IaBJICHHs TBEPIOIO Tena:
F
P=3
S
JlaBnenue raza. ATMocqepHoe AaBlICHHE.

FI/I,Z[pOCTaTI/I‘leCKOC AaBJICHUC BHYTPU KUAKOCTH.

CDOpMy'J'Ia JJI1 BBIYUCIICHUA JABJICHUS BHYTPHU JKUIAKOCTH:

p=pgh+pa,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. @opmyiia Ui ONPEAEIICHNS BHITAIKUBAIOIIEH CUIIBI,
JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

FApx. =pgV .

YcaoBue miaBanus teaa. [lnapanue CYZA0B U BO3AYXOIIJIABAHUC

1.24

Mexannyeckue KojiebaHusi. AMIUTUTY/IA, IEPHOJ] U 4YacTOTa KOJICOaHMIA.

V=—
®dopmyiia, CBA3bIBAIOLIAS YACTOTY M NEPUOJI KOJICOAHUI: T

1.25

MareMaTrueckuil ¥ Ipy>KUHHBIA MasTHUKU. [IpeBpallienre sHepruu npu
K0JIe0aTeIbHOM JIBUKEHUN

1.26

3aTYXElIOH_II/IC KOJIeOaHHS. BBIHy)K,Z[CHHLIe koJieOanus. Pe3onanc

1.27

MexanndecKre BOJIHEI. Hponoanme H IIOMNCPCUYHBIC BOJTHBI. ,ZIJ'H/IHa BOJIHBI U
CKOPOCTD pacCIipoCTPpaHCHUSA BOJIHBI:

A=vT

1.28

3ByK. I'poMKOCTb U BICOTa 3ByKa. OTpaxkeHHEe 3BYKOBOI BOJIHBI Ha FPAaHUIIE JBYX
cpen. udpasByk u ynpTpa3Byk




1.29

IIpaxmuueckue pabomul

N3mepenne cpeHeil IIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBL; dKECTKOCTH
MPYXUHBL, KO3 dULIMEHTa TPEHUS CKOJIBXKEHUS; paOOThI CUJIbI TPEHHUS, CHIIbI
YIIPYTOCTH; CPEIHE CKOPOCTH JABMKEHUS OpyCKa 110 HAKJIOHHOM MJI0CKOCTH;
YCKOpeHUs: OpycKa Mpu JBUKEHHUH 110 HAKIIOHHOW TUIOCKOCTH; YaCTOThI U
nepro/ia KojuebaHuil MaTeMaTHYeCKOro MasgsTHUKA; YaCTOTHI U IEPHOAA
KoJe0aHui MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIErO Ha phblyar;
paboThI CHJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO HEMOIBUKHOTO OJIOKA;
paboThI CUIIBI YIIPYTOCTH MIPU MOABEME TPY3a C MOMOIIBIO MOJIBHKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJa ¥ OT IJIOTHOCTHU KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIBI OT
MAacChl TeJIa; CUIIbI TPEHUSI CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOIO IABJICHUS U OT
pO/ia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT CTEIIEHU
nedopManuy NpyXUHbI; YCKOPEHHs OpycKa OT yria HakJIOHA HAIlPaBIISIONICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT AJUHBI HUTH; IEpUOJIa
KoJ1e0aHui IPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBL;
UCCIIeIOBaHNE He3aBUCUMOCTH Mepro/ia KoieOaHu HUTSIHOTO MasiTHUKA OT
MaccChl Ipy3a.

IIpoBepka ycioBusl paBHOBECUS pblyara

1.30

Duszuueckue A6neHUs 6 npupode: TPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMHU
B )KMBOW U HEXXUBOW IIPUPOJIE, IEHCTBUE CHIIBI TPEHUS B IIPUPOJIE U TEXHHUKE,
IIPWJIMBBI U OTJIUBBI, IBUKEHUE M1aHeT COJTHEUHON CHUCTEMBI, PEaKTUBHOE
JBIKEHUE KUBBIX OPraHU3MOB, PbIYary B TEJIC YEJIIOBEKA, BIMSHUE
aTMoc(hepHOro JaBJIeHUs Ha )KUBOW OpraHU3M, IJIaBaHUE pbIO, BOCTIpUATUE
3BYKOB )KMBOTHBIMM, 3€MJIETPACEHHE, CEHCMUYECKUE BOJIHBI, I[YHAMH, IXO

1.31

Texuuueckue ycmpoticmea: CIIHIOMETP, TaTINKH TIOJI0KEHUS, PACCTOSHUS U
YCKOpEHUS, IMHAMOMETP, MOIIUITHUKH, PAKETHI, pbIuar, MOJABHKHBIN U
HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MTPOCTHIC MEXAaHU3MEI B OBITY,
COOOIIAIOIITUECS COCY/IbI, YCTPOMCTBO BOJOMPOBOIA, THIPABIMYECKUH TIpEcC,
MaHOMeETp, OapoMeTp, BEICOTOMED, TIOPIITHEBOK HACOC, ApEOMETP, IXOJIOT,
HCIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

TETUUIOBBIE ABJIEHU A

2.1

OCHOBHBIE NOJIOKEHUSA MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Monenu TBEpAOrO, KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BELIECTBA.
Kpucrannmuueckue u amopdHble TeIa

2.2

JIBmxeHue yactull BeuiecTBa. CBsi3b CKOPOCTHU JABM)KEHHUS YaCTHULL C
temneparypoil. bBpoyHoBckoe nBmxenue, mudpdysus

2.3

CMauuBaHue 1 KalTUJUTSIPHBIC ABJICHU

2.4

TenoBoe pacmmpeHne u cxxaTmue

2.5

TenmoBoe paBHOBECHUC

2.6

BuyTpennss sueprusi. Pabota u teruionepenadya kak criocoObl U3MEHEHHS
BHYTPEHHEN SHEPTUH

2.7

Buasr TCIUIONICpCAaYU: TCIJIONPOBOAHOCTH, KOHBCKI M, U3JIYYCHHC

2.8

HarpeBaHHe " oXJIaxkJaeHne Teil. KolImaecTBO TEIIOTHI. YJIeJ'II)Haﬂ TEMIOEMKOCTb:

Q=cm(t; —t;)

2.9

3aKOH COXpaHEHMsI SHEPTUHU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOTO
Oananca:

Q +Qy+...=0




2.10

Ucnapenue u konaeHcauus. Mi3aMeHeHne BHyTpeHHEN SHEPTUU B MPOLIECCE
ucnapeHus U KoHaeHcauuu. Kunenue sxuakocTy. Y aenpHas TerioTa
napooOpa3oBaHUS:

L=—
m

2.11

Bnaxnoctn BO31yXa

2.12

[InaBnenue u xpucraumsanus. Vi3sMeHeHne BHYTPEHHEN SHEPIUU IIPH I1IABJICHUU
U KpUCTAJUIM3aLUH. Y JeNIbHAs TEIUIOTA IIJIaBICHHUSA:

)L:Q

m

2.13

BuyTpeHHss dHeprus cropa’us TOILUIMBA. Y JelbHAs TEIUIOTA CrOpaHus TOIUIMBA!

q=—
m

2.14

[Tpunnume! paboTe! TermoBsix AsuraTenei. KI1JI rermoBoro asuraresns

2.15

IIpaxmuueckue pabomul

H3mepenue yaeabHON TEMIOEMKOCTH METAIUIMYECKOTO LIMIIMHAPA; KOJIUYECTBA
TEIUIOTHI, [TOJIyYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOI Macchl,
B KOTOPYIO OIIYLIEH HarpeThlii MWINHJP; KOJIMYECTBA TEILUIOThI, OTAAHHOTO
HarpeThIM LUIMHIPOM, IIOCJIE OIIyCKaHMs €ro B BOJY KOMHAaTHON TEMIIEPATyphl;
OTHOCHTEIIBHOM BJIA)KHOCTH BO3/1yXa; YAEIbHOM TEIUIOTHI IJIABJICHUS JIbJA.

HccnenoBanue n3aMeHEHNs TEMIEPATYPhl BOJBI IPH PA3JIMYHBIX YCIOBUSAX;
SIBJICHHSI TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON M ropsiueit BOJbl; Ipoliecca
HCIIApEHUs

2.16

DQusuueckue A6neHUs 8 NpUpode: TOBEPXHOCTHOE HATSXKEHUE U KalUJUIIpHbIE
SIBJIGHUS B IPUPOJIE, KPUCTAJIIbI B IpUpo/e, n3nyueHue ColHua, 3amep3aHue
BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChl, TYMaHa, MHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalvuUIApbl, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIUIOB,
KHUJKOCTHBIM TEPMOMETD, AATUUK TEMIIEPATYPBI, TEPMOC, CHCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, apoBas TypOrHa, IBUTaTelb BHYTPEHHETO
CTOPaHHUs

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

Onextpusanys Ten. J{Ba BUAA IEKTPUUECKUX 3apsiIOB

3.2

B3aumopenicTeue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHsI dJIEKTPUIECKOTO 3apsiia

3.4

Onektpruyeckoe nosie. Hanpsx€HHOCTh asiekTpryeckoro nois. [puamun
CYNEPHO3UIMH IIEKTPUYECKUX NTOJIEN (HAa KAUECTBEHHOM YPOBHE)

3.5

Hocutenu snexktpuuecknx 3apsanoB. JlefcTBUE 2IEKTPHIECKOTO MO Ha
aieKTpudecKkue 3apsaibl. [[pOBOAHUKY U TUAIIEKTPUKU

3.6

[TocTossHHBIN 25IeKTpUYECKUH TOK. [[elicTBUA 351eKTprudyeckoro Toka. Cuia Toka.

Hamnpsixenne.

P
Il
-~ |




u=2
q

3.7

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.8

3.9

HOCHCHOBaTeHBHOC COCAJUHCHUC HpOBOI[HI/IKOB:
]1 212’ U:U1+U2’ R=R1+R2

HapaJIJICJH)HOG COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIMPOTHUBIICHUA:

R,
U =U,.I=1+I,. R‘?

CMelranHbIe COCAMHCHUA IMPOBOAHHUKOB

3.10

Pabota n MOIIHOCTD JJICKTPHYCCKOI'O TOKaA.

A=UI't. P=U"1

3.11

3akon Jlxxoyns - Jlenmna:

Q=I*"R-t

3.12

OmneIT OpcTena. MarHuTHoOe moJie IpSIMOTro MPOBOJAHUKA C TOKOM. JInHUM
MarHMTHON MHJYKIIUU

3.13

MarauTtHoe 1oJjie TOCTOSHHOro MarauTa. B3anmoneiicTBrie mOCTOSHHBIX
MAarHHUTOB

3.14

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

OnsiTel Dapanes. SBnenue snekTpoMarauTHON HAYKIMU. [Ipasuno Jlenna

3.16

IIpakmuyeckue pabomul

I/I3MepeHI/I€ QJICKTPHUYICCKOT'O COMMPOTUBJICHUA PE3NUCTOPA; MOIIHOCTH
SJICKTPHUYCCKOI'0 TOKA, pa6OTBI SJICKTPHUYCCKOT'O TOKA.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, BOSHUKAIOMICTO B ITPOBOJHUKE
(pCSI/ICTOpBI, J'IaMHO‘-IKa), OT HAIIPAKCHHA HAa KOHLIAX MMPOBOJHUKA; 3aBUCUMOCTH
CONMPOTUBJICHHUA OT JJIMHBI IPOBOJAHHUKA, TIJIOIA/IU €TO IMOIICPEYHOI0 CCUCHUA U
YACJIBHOTO COIIPOTUBJICHUS.

[IpoBepka mpaBuiia AJis AIEKTPUIECKOTO HAMPSHKEHUS [IPH MOCIIEI0BATEILHOM
COEMHEHUH NTPOBOHUKOB; IIPABUJIA JIS1 CHIIBI DJIEKTPUUECKOI0 TOKA IPU
napajuleIbHOM COE€AMHEHUH TPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qu3zuueckue s61enUs 8 npupooe: SIEKTPUIECKHe IBIIeHUs B aTMochepe,
AIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMITH, JIpeid MOoIr0CcoB,




POJIb MAarHuTHOI'O ITOJIA IJId J)KM3HU Ha 36MJ’IC, TMOJIIPHOC CUSAHUC

3.18 Texnuueckue ycmpoticmaa. 3NEKTPOCKOI, aMIIepMETP, BOJILTMETP, PEOCTaT,
CUETYHK JIEKTPUUECKON IHEPTHH, FTEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTeNbHbBIE IIEKTPONPUOOPHI (TIPUMEPHI), ITEKTPUUECKUE TTPETOXPAHUTEIH,
AJEKTPOMArHuT, JIEKTPOABUTATEb IIOCTOSIHHOTO TOKA, FeHEpaTOp MOCTOSTHHOTO
TOKa

3.19 DnekTpoMarHuTHbIe BoJHbL. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlygeBast Mmonenb cBeta. [IpsiMonrHEHOE pacipOCTpaHEeHNE CBETA

3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaino

3.22 [Tpenomienue cBera. 3aKOH PEIOMIICHHUS CBETa

3.23 Jlucniepcus cBera

3.24 JIunza. Xop nyyeit B muH3e. DOKYCHOE pacCTOSAHUE JIMH3bL. ONTHYECKas cuia
JIMH3BL:

D=1/F

3.25 I'1a3 xak onrtuueckas cucrema. Onrudeckue mpudops

3.26 Ipakmuueckue pabomol
N3mepenune onTu4eckoi CHIIbI cOOMparoleil INH3bI; (POKYCHOTO PaCCTOSTHUS
coOuparorieit JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpEeAMETa U
M300paXkeHusl, KOT/1a MpeIMEeT PacIoyioKeH B IBOMHOM (OKyce), moKa3aTens
MPETIOMIICHUS CTEKJIA.

HccnenoBanue cBoicTBa N300paKeHHUsI, TOJYYEHHOTO C MTOMOIIBI0 coOMparolen
JIMH3BI; U3MEHEHHUS (POKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yria MpeJoOMIICHHs CBETOBOTO Jy4ya OT yIJia MajeHus Ha IpaHulle "BO3IIYX -
cTeKno"

3.27 Qu3zuueckue agnenus 6 npupooe: 3atmenus Conuua u JIyHsl, Beta e,
OINITUYECKUE SIBJIEHUsI B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUpax)

3.28 Texuuueckue ycmpoticmea: 04K, IEPUCKOI, oToanmapar, ONTHUYECKHUE
CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHU A

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMma-usnydeHus. Peakuun anbda- u 6eta-
pacmana

4.2 OmnsiTel Pesepdopaa o paccesauro anba-yactui. [Inanerapnas mogens atoma

4.3 CocraB atomMHoro sipa. MzoTonsl

4.4 Ilepros monypacnaga aTOMHBIX sIEp

4.5 S nepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSA0BOT0 M MACCOBOT'O YUCEI

4.6 Dusuueckue s61eHUs  NpUpode: ECTECTBEHHBIN paJIMOaKTHBHEIN (OH,
KOCMUYECKHE JTyYH, paJHOaKTUBHOE U3TyYEHHE MPUPOTHBIX MHHEPAJIOB,
JIeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEJIOBEKA

4.7 Texuuueckue ycmpoticmea: CIEKTPOCKON, UHIUBUAYATbHBIN JO3UMETp, Kamepa

BI/IHBCOHa, AACPHad SOHEPreTUKa







TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3zaeioB H TeM K I (uudposbie)
n/n NMPOrpamMMbl Bcero Oﬁl{Tpo.]ILHLIe pﬁaRanecKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusmkKa - HayKa 0 IPUPOJIC 2 bubmorexa HOK
' yKa 0 IpUpos https:/m.edso0.ru/7f416194
bubnuorexa [HOK
12 PuU3HUICCKHC BENUIMHEI 2 1 https://m.edsoo0.ru/7f416194
. bubnuorexa [HOK
1.3 EcTtecTBeHHOHAyYHBIN METO/1 MTO3HAHUS 2 1 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 6 1 2
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpocHue BelecTBa 1 1 bubmmorexa LOK
' P B https://m.edso0.ru/7f416194
29 JIBmkeHue W B3aUMOJECHUCTBHE  YACTHII 5 1 bubnuorexa [HOK
' BEIIIECCTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 bubmorexa HOK
' https://m.edso0.ru/7f416194
Hroro no pazgeny 5 1 1
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
bubmmoreka HOK
3.1 Mexarieckoe ABIKCHAE 3 https://m.edso0o.ru/7f416194
bubmmoreka HOK
3.2 Mrepuus, macca, I10THOCTS 4 1 https://m.edsoo.ru/7f416194
bubnuoreka HOK
3.3 Cuna. Bupet cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21 1 3

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41

‘I[aBJIeHI/IG. [lepenaua naBieHuss TBEPABIMH = 3

bubnuoreka LHOK



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

TCJIaMHu, XUJKOCTAMHU U rasaMu

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

bubnuoreka LHOK
4.2 Jlapiietine KuaKoCTA > https://m.edso0.ru/7f416194
bubnuoreka HOK
4.3 ATmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE )KUIKOCTH U T'a3a Ha MOTPYXKEHHOE B 7 3 bubnuorexa [HOK
' HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21 3
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmnoreka HOK
>1 Pa6ora u momsocts 3 . https://m.eds00.ru/7f416194
bubnuorexa [HOK
52 Hpoctbie MexamH3MEl > . https://m.edso0.ru/7f416194
bubmnoreka HOK
53 Mexanuteckas SHeprius 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pasnesion 7 TeM (undposbie)
Ne i/ EpOrPAMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 06PA30BATETbLHBIE
padoThI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIEHUsI
. bubnmnoreka LHOK
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 1 hitps://m.edsoo.ru/7f4181ce
bubnuoTeka [HOK
12 Teruosbie mporeccy! 21 . > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28 2 5
Pa3nen 2. DjekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNEeKTpUYECKHUE 3apsbl. 3apsHKEHHBIE Tena U 7 1 bubnmnoreka [HOK
' HUX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoTeka LHOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bubmmoteka [HOK
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHAs WH ust 4 bubmorexa [OK
' P S https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37 2 9.5
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 4 15.5



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

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pasnesion 7 TeM (undposbie)
Ne i/ EpOrPAMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 06PA30BATETbLHBIE
padoThI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHU4YeCcKoe JBIDKCHHE M CIIOCOOBI €ro 10 1 1 bubnuoreka HOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoTeka LHOK
12 Baanmopeticraue Tei 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnuoTeka [HOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40 2 /
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubnuoTeka [HOK
21 Mexanmeckue Koneoanus ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka [HOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15 1 6
Pa3nen 3. DjieKTPOMArHUTHOE TOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE rnoJje noe 2 bubnuoteka [HOK
' ANIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znea 4. CBeToBbIe AABJICHUS
bubnmmoreka HOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubnmmoteka HOK
4.2 JIMH3BI B OITHYECKHEe TIPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnuoreka HOK
4.3 Pasnoxxenue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Hroro no pazmeny 15 !



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

Pa3gen 5. KBanToBbI€e IBJICHUS

5.1 Hcnyckanue v moTJIonieHne CBeTa aTOMOM 4 1 bubmmorexa HOK
' Y B https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
52 (TpocHIe aTOMHOrO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
5.3 SInepHble peaknun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17 3
Pasnen 6. [loBTOpuTE 1bHO-00001IAK0INIT MOAYJIb
6.1 [loBTOpeHne u 00001IEHHE COAEpIKAHUS 9 2 bubmmoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIe HU(PPOBbIE
o0pa3oBaTte/ibHbIE

pecypchl

BBoausbiit unctpykrax no Th. ®uszuka —
HayKa O INpUpoAc. SIBIIEHHS IPUPOIBL.
Puznueckue sBIeHUs

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

MeXﬁHI/I‘-IeCKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAIHUTHBIC, CBCTOBLIC,
3BYKOBBIC SABJICHUA

duzndeckre BEIUIUHLI U UX N3MCPCHUC

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

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

Nucrpykrax no Th. Ypok-uccienosanue
"N3mepenue teMieparypbl Ipu MOMOILU
KUJKOCTHOTO TEpPMOMETpa U JaT4YMKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecTecTBEeHHbIE
HayKu U3y4aroT IIPUPOLY.
EcrecTBeHHOHay4HBII METOJ NO3HAHUA.
Onucanue (Qusnueckux SABIEHUH ¢
IIOMOIIBIO MOJICIIEN. Bxomsmas
KOHTpOJIbHast padoTa.

bubnmmoreka LHOK
https://m.edsoo.ru/ff09f72a

HNuctpykrax no Th.Ypok-uccienosanue
"[IpoBepka ruIoTe3bl: JaIbHOCTh MOJETA
1lapuKa, MYIIEHHOTO TOPU30HTANIBHO,
TeM OoJtbiie, YeMm OOoJIbIIe BhICOTA TTycKa'
Crpoenue BELIECTBA. OnbITsl,
JIOKa3bIBAOIINE JUCKPETHOE CTPOEHUE
BEILECTBA

bubnuoreka LHOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTul BCIICCTBA

HNucrpykrax no Th.Ypok-uccienoanue
«OmbpITEL 11O Ha6JIIOI[eHI/IIO TCIIJIOBOT'O
paciipeHus ra30By»

bubnuoreka LHOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

ArperatHble  COCTOSIHMSL ~ BEILECTBA.
B3anmMocss3b MEXKIY CBOMCTBaMHU
BEUIECTB B pa3HbIX  arperaTHbIX
COCTOSIHUAX M UX aTOMHOMOJIEKYJIAPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI

O6o06menne no teme «llepBoHayanbHbIe
CBEJICHHUS O CTPOCHUH BELIECTBA»

bubnuoreka LHOK
https://m.edsoo.ru/ff0a0378

12

Kontponbaas pabora Nel mo Teme
«IlepBoHauanabHbIE CBEICHUS O CTPOCHUU
BEIIECTBA»

bubnuoreka LHOK
https://m.edsoo.ru/ff0a05c6

13

14

Ananus KOHTPOJIbHON paboTHI.
Mexanndeckoe amwkeHue. PaBHOMepHOE
u HEpaBHOMEPHOE JIBIDKEHUE.
[MpsimonuHeitHOE PaBHOYCKOpEHHOE
JIBH>KEHUE. Y CKOPEHUE.

Ckopoctb. Enununel ckopoctu. Pacuer
IIyTH U BPEMEHH JBUKCHMUSI

bubnuoreka HOK
https://m.edsoo.ru/ff0a079c

bubnuoreka LHOK
https://m.edsoo.ru/ff0a0ae4d

15

Wuepuus. 3aKoH WHEPLINN.
B3aumopeiictBue Ten Kak IpUYMHA
U3MEHEHHUs CKOPOCTH JIBUYKEHUS TeEll

bubnuoreka LHOK
https://m.edsoo.ru/ff0a0cl10

16

17

18

19

20

IInmorHOCTE BemecTBa. Pacyer maccel u
o0BeMa Teja 1o ero IIOTHOCTH

Wucrpykrax mno Tb. JlabopaTopHas
pabora Ne 1 «OmpeneneHue MIOTHOCTH
TBEPAOTO TEJIa»

Pemenne 3agau mo teMme "IIIOTHOCTH
BemecTna"

Cuia KaK XapaKTEepUCTUKA
B3aumojeiicTBus Ten. Cuiia ynpyrocT.
3akoH ['yka

WNuctpykrax mno Tb. JlaGopaTopHas
pabora Ne 2 «M3ydeHue 3aBUCUMOCTH
pactsbkeHus (nedopmarun) mpy>KUHBI OT
IIPUJIOKEHHON CHIIBD»

bubnuoreka LHOK
https://m.edsoo.ru/ff0a0fee

bubanoreka [HOK
https://m.edsoo.ru/ff0al23c

21

SIBnenue Tarorenns. Cuiia TSHKECTH



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

CBsA3b MEXIY CHJIOM TSXKECTH U MAcCOM

22 tena. Bec tena. Pemenne 3amau mo teme 1 bubmorexa HOK

Ny W https://m.edsoo.ru/ff0a1778
Cuna TshKecTH

23 Cuna TsKECTM Ha JpYrux IUIaHEeTax. 1 bubnuoreka HOK
dusnyeckue XapaKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka LHOK

24 N3mepenue cuit. JluHamomeTp 1 hitps://m.edsoo.ru/ff0al8ce

bubnuoreka LHOK

25 Bec Texa. Hesecomocts . https://m.edsoo.ru/ff0al1778

26 CnoxxeHue JByX CHJI, HalpPaBJIEHHBIX IO 1 bubnmnoreka HOK
OJIHO# mipsiMoii. PaBHOICHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemienue 3ajJ1a4 o TeME 4
"PaBHonelicTByrOIAas cui”

8 TpeHue CKONIBXEHUS W TPEHHE TOKOS. 1 bubnmnoreka HOK
Tpenue B npupo/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Wucrpykrax mno Tb. JlabopaTtopnas

[P IR 3 oy mumoon| Bmoresa 110K

https://m.edsoo.ru/ff0alcc8
TABIICHUS u XapakTepa
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
Pemienue 3aJ1a4d o TEME

30 " . " 1
PaBHozelicTByIOIIAs CHIl

31 O6o6menue o teme «B3ammoneiicTBre 1 bubnmmoreka LHOK
TE» https://m.edsoo.ru/ff0alde0

30 KontponbsHast pabora Ne 2 mo Teme: 1
«BzanmopeiicTBre e
Anamm KOHTPOJLHOM TEHI.

33 I[al;a;eljne CI'(I)OC(I))gIJ; ;MeHLHlepI-?I/?}(I) nu 1 bubmmorexa HOK

’ https://m.edsoo.ru/ff0a20a6
YBEITUUYCHUS JaBICHUS

34 JlaBnenue raza. 3aBUCHMOCTH JaBJICHUS 1 bubnuoteka HOK
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHUsT TBEPABIMU TEJIAMM, 1 Bubnuoreka LHOK
YKUJKOCTSIMU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B *KHUIKOCTH M T'a3e, BEI3BAHHOE 1 bubnuoreka LHOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienne 3amad mo teme «JlaBmenme B 1 bubnmoreka LHOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

SKUIKOCTH U rase. 3akoH Ilackaims

https://m.edsoo.ru/ff0a2826

38 Coobmarommmecs: Cocy/bl ﬁH6H_HOTeKa OK
ttps://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc buGnuorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiiHeBON KHAKOCTHBIN
Hacoc
AtMocdepa 3emiu. [Tpuuunb
a1 CYIIECTBOBAHHS BO3IYIIHOW OOOJOYKH bubnmnoreka HOK
3emin.  3aBUCHUMOCTh  aTMOC(EpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Boznyxa. ATMochepHOe 1aBlieHne ]f?tl/tlsg:l;l/%:.eglsoo.ru /ﬁOaZIt_)Ié)a K
43 N3mepenne armocdepHOro 1aBlICHHUS. bubnmnoreka HOK
Omsit Topprueru https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpHOTO JaBICHUS bubnmoreka HOK
OT BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. ATMmochepHoe bubnuotexa HOK
JaBJICHHE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo Teme «ATMochepHoe
TTABIICHUE)
JlelicTBMEe  KHUJIKOCTM W rasa Ha
47 MOTPY>)KEHHOE B HHUX TeNO. ApXHMeEI0Ba EH@I_HOTGKa [1OK
cra ttps://m.edsoo.ru/ff0a3276
Wucrpykrax mno Tb. JlabopatopHas
48 pabota No 4 «Onpenenenue bubnmoreka HOK
BBITAJIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KHUIKOCThH)»
Wnctpykrax mno Tb. JlaGopartopHas
49 paborta No 5 «UccnenoBanue bubnuoteka HOK
3aBHCHMOCTH Beca Tejia B BOJE OT 00bhEMa https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YaCTH TeJIa)
bubanoreka HOK
S0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
51 HNuctpyktax mo Tb. JlaGoparopHas

padora Ne 6  "KoncrpyupoBaHue



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
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU
U omnpeJiesieHue e€ rpy30no bEMHOCTH"

O6o6menne 1o Teme  «J/laBieHwme

bubnuoreka LHOK

52 TBEPBIX TEJI, KUIKOCTEH U Ta30B» https://m.edsoo.ru/ff0a3654
Kontponbnas pabora Ne 3 mo Teme

53 «/laBrieHne TBEpIBIX TeJ, KUIKOCTEH WU
ra3oB»

54 AHanus KOHTPOJIbHOU paboThI bubnuoreka HOK
Mexanunyeckas pabora. https://m.edsoo.ru/ff0a3f82

55 MomHocTs. EnuHuIBI MOIHOCTH ﬁgg;?/(;sée%asoo.ru /ff0a3]]_‘1802K

56 YPOK-I/ICCJIGEIOBaHI/Ie "PflcqéT MOIIIHOCTH, 1
pa3BUBaeMOM IIPHU NOIbEME 1O JiecTHULE"

57 IIpocteie MEXaHU3MBI. Poryar.

PaBHOBecuE cui Ha peiuare
Peraarm B TexHHWKe, OBITY W TPUPOJIE.

58 WNuctpykrax mno Tb. JlabopatopHas 05 bubnmnoreka HOK
pabora Ne 7 «WMccnemnoBaHue YCIIOBHIA ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pblUara

59 Pemienne 3amad 1o Teme «YCIOBHUSI bubnuoreka LHOK
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Kosddunment monesHoro  aeictBus

60 MexaHm3ma. HMHcrpykrtax no  Th. 05
JlaGopatopnas pabora Ne 8 «3mepenue '

KII/] HakJIOHHOW MIOCKOCTH

61 Pemenne 3amau mo Teme '"Pabora, bubmmoreka LHOK
MorHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48

62 Mexannueckass sHeprus. Kunermdeckas bubnuorexa HOK
Y MOTEHIIMATbHAS SHEPTHSI. https://m.edsoo.ru/ff0a4252

63 3akoH COXpaHEHUs MEXaHUYECKOU bubnuoteka HOK
SHEepIrun https://m.edsoo.ru/ff0a4360
HNHuctpykrax mo Tb.Ypok-skcrnepuMeHT
o Teme "DKCIIepUMEHTATLHOE

64 onpeJieJieHue W3MEHEHUsT KUHETUYECKOU 1

U TOTEHIMAJbHOW  DBHEPTUHM  TpHU
CKAaThIBAHMM  TeJla 10  HAKJIOHHOMU



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

IJIOCKOCTH"

Kontponbnas pabora Ne 4 mo Teme

65 «PaboTa 1 MOIIHOCTh. DHEPTHS 1
66 PesepBHblii ypok. PaboTa ¢ Tekcramu 1o 1 bubnuotexa HOK
TeMe "MexaHn4ecKkoe ABHKeHue" https://m.edsoo.ru/ff0adee6
| PPt apon Pt ¢ e | Bmorers 110K
. i P ’ https://m.edsoo.ru/ffO0a4ffe
JKHUJIKOCTEH U Ta30B
PesepBHeIil ypok. PaboTa ¢ Tekctamu 1o
68 " " 1
teme "Pabota. MoniHOCTh. DHEPrus
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaunuyecTBO 4acoB

Jara

DJIeKTpOHHbIe HU(pPOBbIE

Ne i/ Tema YpoKa Beero KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie W3ydeHus oﬁpasosaTeJIbele
padoThI padoThI pecypchl
BBoansii nacrpykrax no Th. OcHoBHbIE
1 MOJIOXKEHUST MOJICKYJIAPHO-KMHETHUeCKon =~ 1 ﬁggg:l;l/(r):.egijasoo.ru /fan]éIZO;é
TEOPHUH U UX ONBITHBIE TTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
Monenu TBEPJOTO, JKUJIKOT'O "
razo00pa3HOro  COCTOSIHUM  BEIIECTBA.
3 OOBsiCHEHHE CBOMCTB TBEPAOTO, YKHIKOTO 1 bubnuoreka LHOK
Y Ta3000pa3HOro COCTOSHHI BEIIECTBA Ha https://m.edsoo.ru/ff0a540e
OCHOBE  TMOJIOKEHHH  MOJEKYJISIPHO-
KMHETUYECKOU TEOPUHU
4 Kpucrannmaeckue u amophHbIC Tena 1
5 CmaunBanue u KamMIIAPHOCTD. | 4 bubnuoreka HOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5800
6 TemmoBoe pacmmpeHne U c)XaTue 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0a5530
7 Bxopsmas koHTponpHas paborTa. 1 1 ﬁggi?/()r;.eeliizoo.ru /fan]éI;)ZIé
8 Temneparypa. CBsi3b TeMmIeparypbl CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHUSI YACTULL.
9 Buyrpennss JHEpIus. Crioco6b1 1 bubnuoreka HOK
W3MCHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubnnoreka [HOK
10 Braer reruonepenasu . https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus "ITpakTHueckoe
11 HCIIOJIb30BAHHE TEIUIOBBIX CBOWCTB 1 1 bubnmoreka IHOK
BEIIECTB W  MaTepuajioB B  IENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"
12 KommaecTBo TETUIOTHL. VnenbHas 1 bubnmoreka HOK
TETII0EMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TETIJIOBOTO Oayranca. 1 bubnuoteka HOK
Teroo0MeH 1 TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088



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
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

14

15

16

17

18

19

20

HNuctpyktax mo Tb. JlaGoparopHas
pabora Ne 1 "HccnemoBanue sIBICHUS
TEII000MeHa npu CMCIIMBAHUU
XOJIOAHOU U ropsiueit Boabl"

Pacuer KOJIHNYECTBA TEIUIOTHI,
HEOOXOJUMOTO JJII HarpeBaHWsl Tela u
BBIJICJISIEMOTO UM MPU OXJIAXKJICHUU

Wuctpykrax mno Tb. JlaGoparopnas
pabora Ne 2 "OmpeneneHue yaeabHOU
TEIJIOEMKOCTH BemecTra"

DHeprusi TOIUIMBA. YJENIbHAS TeIUIoTa
CrOpaHwUsI

[InaBnenue 51 OTBEPJICBAHUE
KPUCTAJNINYECKUX TEJI. Y AeIIbHAs TEIUIOTa
IUIaBJICHUS

Wuctpykrax mno Tb. Jlaboparophas
pabora Ne 3 "Ompegenenue yaenbHOMN
TEIUIOTHI IUIaBJIEHU Jbaa"
[TapooOpazoBanue W KOHJEHCAIUA.
Hcnapenue

bubnuoreka LHOK
https://m.edsoo.ru/ff0a6a98

bubnuoreka LHOK
https://m.edsoo.ru/ff0a6bb0

bubnuoreka HOK
https://m.edsoo.ru/ff0a7b5a

bubnnoreka LHOK
https://m.edsoo.ru/ff0a71d2

bubnnoreka LHOK
https://m.edsoo.ru/ff0a72fe

bubnmoreka LHOK
https://m.edsoo.ru/ff0a740c

21

22

23

Kunenue. VY aenvHas TEeIIoTa
nmapooOpa3oBaHuss U KOHJICHCAIIUU.
3aBHUCHUMOCTh TEMIIEPATypbl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

Bnaxxnocts Bo3nyxa. MuacTpykTax no Th.
JlaGopatopHnas pabota Ne 4
"Onpenenenue OTHOCHUTEJIbHOM
BJIAKHOCTH BO31yxa"

Pemenue 3a/1a4 Ha OITpeJIeIICHNE
BJIAJKHOCTH BO3/1yXa

bubnmoreka LHOK
https://m.edsoo.ru/ff0a786¢

bubnuorexa LHOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIHIBI paboTsI TEIUIOBBIX
JIBUTATEIICH. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHMs

25

KIIJ TenmoBoro npuratens. TeraoBbie
JIBUTATEJNIN U 3aIUTA OKPYKAIOIIEH Cpebl

bubnuoreka LHOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUSi U IpEeBpaIICHUS



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

OHCPI'MH B TCINJIOBBIX ITPOIECCAX

O0600meHue 110 TeMe «TeIuIoBbIe ABJIEHUS

bubnuoreka LHOK

27 H3meHeHne arperatHblX COCTOSTHHIA» https://m.edsoo.ru/ff0a83f2
KounTtponbHas 0
28 ""l?enJE)(());IHea F;IEISI(;?H;V IH;Z)eHZ;“;: bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIIECTBA
AHnanu3 KOHTPOJIbHOM paboTBhL.
29 DnekTpu3anus TEJL. JlBa pona
JIEKTPHUYECKUX 3aps/IOB
30 VYpoxk-uccienoBanue "IIEKTpU3ALM T 1
UHIYKIMEW U IPU CONPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka HOK
Kysnona https://m.edsoo.ru/ff0a87e4
JEKTpUueckoe mose. HampsbkeHHOCTb
32 ?neKT;)quCKoro TOJISL. ’ [MpuHIMT bubmorexa LOK
. https://m.edsoo.ru/ff0a8ala
CYIIEPIO3UIINH ITEKTPUUECKUX TOJIeH
33 Hocurenu  snexkTpuyeckux  3apsjoB.
DneMeHTapHbIH 3apsa. CTpoeHue aroma
[IpoBOAHMKHM M  JUAIEKTPUKU. 3aKOH bubnnoreka HOK
34 .
COXpaHEHHs AIIEKTPUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3amay Ha NpUMEHEHUE CBOMCTB bubnuoteka HOK
35 )
AIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
B e Bubmors 110K
: https://m.edsoo.ru/ff0a95a4
JIEKTPUUECKOTO TOKA
37 JIefcTBHSI 2IEKTPUUECKOTO TOKA bubmmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue "JleMicTBUE
38 AJEKTPUYECKOTO MOJIsI HA MPOBOJHUKU U 1
JUAJIEKTPUKH"
39 DJIEKTpUYECKMH  TOK B MeTajulax, bubnuoteka HOK
JKUIKOCTSIX U razax https://m.edsoo0.ru/ff0a9838
40 DnekTpuueckas Lernb U €€ COCTaBHbIC
4acTH
a1 Cuna Ttoka. MHucrpykrax mno Thb. 05 bubnmoreka HOK

JlabopaTopHass pabora Ne 5 "M3mepenue

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

U PEryJnpOBaHHUE CUJIbI TOKA"

DneKTpuuecKoe HapsDKEHUE.

42 Bonst™merp.  Uucrpyktax no  Thb. 05 bubnmoreka HOK
JIaboparopHuas pabora Ne 6 "U3mepenue ' https://m.edsoo.ru/ff0a%e14
U peryJupoBaHue HanpsKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. Y IEIBbHOE bubnmoreka HOK
COITPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
HNuctpyktax mo Tb. JlaGoparopHas
pabora Ne 7 "3aBUCHUMOCTh Eu6moTexa [TOK

44 ANEKTPUUYECKOTO COTMPOTHUBIICHUS 1 hitps://m.eds0o.ru/ff0aa738
MPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAI’

MIONEPEYHOr0 CEUYeHusl U Marepuana”

45 3aBUCHUMOCTD CUJIBI TOKA OT HAINPSIKEHUS. bubnuoteka HOK
3akon Oma jy1s yJacTka Henu https://m.edsoo.ru/ff0aad4a
WNuctpykrax mno Tb. Jlaboparopuas
pabora Ne 8 "HccnenoBanue

46 3aBHUCHMOCTH CHJIBI TOKQ, UIYLIETO Yepes 1 BH6H_HOTeKa 10K

https://m.edsoo.ru/ff0aa04e
PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA
U HalpsKeHus Ha pe3ucrope”

47 [locnegoBarenpbHOE W MapalljiebHOE
COCTMHEHUS TIPOBOTHUKOB
Wucrpykrax mno Tb. Jlabopartopnas
pabdora Ne 9 '"lIpoBepka mpaBuiIa

48 CIIOKCHHSI HaNPSOKEHU T npu 1 BH6H_HOTCKa LOK

https://m.edsoo.ru/ff0aaa58
MOCNEOBATEILbHOM  COEAMHEHHH JIBYX
pe3ucTopon”
Wuctpykrax mno Tb. Jlabopartophas

49 pabora Ne 10 "IIpoBepka mpaBmiia Jyis 1 bubnuoreka HOK
CHJIBI  TOKa  MpU  MapajuieTbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"

o | e m oo oo o

g P a https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB

51 Pabota W MOIIHOCTH BIEKTPUUECKOTO bubanoreka LHOK
Toka. 3akoH J[xoymns-Jlenna https://m.edsoo.ru/ff0ab124

52 Wuctpykrax mno Tb. JlaGoparopnas 1 bubnmoreka HOK
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pabora Ne 11 "Ompenenenne paboThl U
MOIIHOCTHU 3JIEKTPUYECKOTO TOKa"

DNeKTpUUEeCKUe Lenu M MOoTpeduTenu

https://m.edsoo.ru/ff0ab3e0

. bubnuoTeka LHOK
53 AJEKTPUYECKON  dHEpruu B OBITY. https://m.eds00.ru/ff0ab60
Kopotkoe 3aMmbikanue — '
O6o6menne mo TemMe «IJIEKTPUUECKUE
54 3apsapl.  3asHKEHHbIE Tela M UX bubanoreka HOK
B3aMMO/ICHCTBHE. [TocrostHHBI# https://m.edsoo.ru/ff0abd2c
ANEKTPUUYECKUHN TOK)»
KoutponbHas pabora Ne 2 mo Teme
55 "DJIeKTpUUECKUE 3apsabl. 3apsKEHHBIE bubnuoreka HOK
TeNna ¥ UX B3auMojeicTBus. [10CTOSIHHBIIHM https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 HOCTO}IHHE)IG MarHuThl, 170'¢
B3aUMO/ICICTBHUE
57 VYpok-uccnenoanue "M3ydenue momnei 1 bubnuoteka HOK
[TOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1one. MarautHoe 1oje Bubmiorexa TIOK
58 3eMiId M €ro 3HaueHue I JKU3HU Ha https://m.edsoo.ru/ff0acOba
3emiie — '
Oneir  Opcrega.  MarauTHoe — moJie Eu6amorexa TTOK
59 AIEKTPUYECKOTO TOKa MarHuTHOE ToJie https://m.eds00.ru/ff0acld?
KaTYIIKH C TOKOM
[Ipumenenue ANEKTPOMArHUTOB B
60 texHuke. Jlaboparopnas pabora Ne 12 05 bubnuoreka HOK
"N3ydyeHne AEWCTBHSI MarHUTHOTO TIOJS ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DNEeKTpOoABUTATENIb OCTOSHHOIO TOKA.
Hcnonws3oBanne aiekTponaBurarencii B
61 TEeXHUYECKUX  yCTPOMCTBaX M  HA 1 bubnuoreka HOK
Tpancnoprte. JlaboparopHas padora Ne 13 https://m.edsoo.ru/ff0ac86¢c
"KoHCcTpyupoBaHue U U3ydyeHHE pPabOTHI
3JeKTpoABUTATENS"
OIEBITEI ®dapages. 3akoH
62 JIEKTpPOMarHuTHOM MHIyKuu. IIpaBuio

Jlenna
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Onekrporereparop. CrocoObl MOTyISHHS
JIEKTPUYECKON DHEPIUU.
63 1
DJEKTPOCTAaHIIMA HA BO300HOBJISIEMBIX
MCTOYHUKAX SHEPTUU
64 Ob6o06menne o TeMe 4
«DNEKTPOMArHUTHBIC SIBIICHUS
65 Konrtponbaas pabora Ne 3 mo Teme 1 bubnuoTeka HOK
"DJICKTPUICCKUE K MATHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. PaboTa ¢ Texctamu 1o 1 bubnmoreka HOK
teme "TermoBsie siBieHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1 bubnuoreka HOK
teme "TIOCTOAHHBIN 3IEKTPUYECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. PaboTa ¢ Texctamu 1o 1
Teme "MaruuTHeie SIBICHUS"
OBIIEE KOJIMYECTBO YACOB 10 68 155

[MTPOI'PAMME
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbIe IH(POBbIE

Ne n/m | Tema ypoka Kont I Aara oOpa3oBaTe/ibHbIE
0 Beero POJbHBIE paKkTHYecKue W3ydeHus p
padoThI padoThI pecypcbl
Bsonnsli MHCTPYKTaX 1o Tb.
1 Mexannyeckoe aBuxeHue. MarepuanpHas 1
TOYKA
2 Cucrema orcuera. OTHOCHUTEIBHOCTh 1 bubnmoreka [HOK
MEXAHUYECKOTO JIBUAKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE ipsiMosinHEHOE NBKEeHHe 1 bubmmorexa HOK
https://m.edsoo.ru/ff0ad19a
HepasHomepnoe IPSIMOJIMHEHOE
4 newkenue. Cpeansis u  MrHoBeHHas 1
CKOPOCTh
5 Bxonsmass koHTpoJibHAs padoTa. 1 1 bubnuoreka LHOK
https://m.edsoo.ru/ff0ad8d4
[Ipsamonuneninoe PaBHOYCKOPEHHOE
6 JIBUKECHHE. Yckopenue CkopocTb 1
MPSIMOJTUHEHHOTO PaBHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu
Wuctpykrax mno Tb. JlaGopatopHas
7 padora Ne 1 "OmnpeneneHue yCKOpEHUs 1 1 bubnuoteka [HOK
TeNa IPU PaBHOYCKOPEHHOM JBIKSHHH TIO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"
8 CoOoauoe nanenue ten. Oneitel amnnes | 1
O Tepmon n anciora oopaienn, Tometinan 1 Bubmorera _ LIOK
' https://m.edsoo.ru/ff0ael76
1 yTJIOBasi CKOPOCTH
10 [leHTpOCTpEeMUTENHHOE YCKOPEHHE 1
. bubnnoreka HOK
11 [TepBsIii 3akoH HptoTOHA. BEKTOpP CHITBI. 1 https.//m.eds00.ru/ff0ae612
12 Bropoit 3aKOH Herotona. 1 bubnuoreka [HOK
PaBHOzelcTBYOIIAsK cuila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproTona. Cynepnosunus 1 bubnuoreka I[HOK
CHII https://m.edsoo.ru/ff0ae982
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Pemenne 3amau Ha MMPUMCHCHUEC 3aKOHOB

bubnmoreka [HOK

14 HproTona https://m.edsoo.ru/ff0aeb6c
Bbubnuorexa [HOK
15 Cuna ynpyrocru. 3axon ['yxa https://m.edsoo.ru/ff0aeca2
16 Pemrennie 3amau mnmo TemMe — «Cwuia
YOPYTOCTH
17 patons e 2 Omperercnme. meersoemm Bubmhoress LIOK
HpYSKHHDD https://m.edsoo.ru/ff0aee28
bubnuoTeka [HOK
18 Cina Tpenus https://m.edsoo.ru/ff0af738
bubnnoreka HOK
19 Pemenue 3anau no reme «Cuiia TpeHUs» hitps://m.edsoo.ru/ff0afaz6
w | oI5 Jabopmomm Bicoras 1ok
P - pel N https://m.edsoo.ru/ffOaf8be
Kod(puImeHTa TpPeHHU CKOJIbKCHHS
21 Pemenne 3agadu mo TeMe "3aKOHEI bubnuoreka LHOK
Hptotona. Cuna ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
Cunma TsKECTH W 3aKOH BCEMUPHOTO Eubmoreka ITOK
22 TATOTEHHUS. VYckopenue CcBOOOIHOTO https.//m.eds00.ru/ff0af0d4
HajgcHus — *
Ypok-koHpepenmus  "JIBuwkeHue — Ten
23 BOKpYT IPaBUTALIMOHHOTO LIEHTpa
(Conueunas cucrema). ['anmaktuxu"
24 Pemenue 3agau no teme "CHina TSHDKECTH U bubnuoreka LHOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas KOCMHYECKast CKOpOCTb. bubnuoreka [HOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHalbHON TOYKH.
A6"COJ'IIOTHO TBEPAOE TEJIO. ) PaBEOBeCHe EuGanorexa ITOK
26 TBEPAOrO Telda C 3aKPEIUIEHHOH OChIO https://m.edsoo.ru/ff0afe36
BpamieHus.  Mowment  cuibl.  LleHTp — )
TSHKECTH
PaBHOBecue MarepuaibHOd  TOYKHU.
27 AGcomoTHO TBEpAOE Teno. PaBHOBecue

TBEPAOTO Tela C 3aKPEINIEHHOH OChIO
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Bpameausi.  MomeHT  cuibl.  LlenTtp
TAXKECTHU

Pemtennie 3agau mo temMe "MOMEHT CHIIBL.

Bbubnuorexa [HOK

28 Ientp tsorectn" https://m.edsoo.ru/ff0b02b4
29 O60061menue 1o TeMe «MexaHuueckoe Bu6moTeKa 11(0)6
ABIDKeHne. B3anMoneHcTre Tem https://m.edsoo.ru/ff0b0408
o
o | e Yo 1 me o B 10K
o " ’ https://m.edsoo.ru/ff0b06ec
BsaumopeiictBue ten
| e e My s Seor oo ok
o https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE
32 Pemenne 3amau  no Teme  "3akoH bubnuoreka LHOK
COXpaHEHHsI UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHbepeHIus "PeakTBHOE
JIBUKEHHE B IIPUPOJE U TEXHUKE"
34 Mexanunyeckast paboTa U MOIITHOCTh ﬁﬁﬁ/ﬁeﬁioo.ru / ffObIE)[zgf)BIZ
35 PaboTa cuIIBI TSDKECTH, CUJIBI YIIPYTOCTH U bubnuoreka I[HOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
Wuctpykrax mno Tb. JlaGopartopnas
36 pabota Ne 4 «Omnpenenenrue pabOThI CHIIBI
TPEHUs P PAaBHOMEPHOM JIBHKEHHUH TeJa
110 TOPU30HTAJILHOM IOBEPXHOCTH
37 CBs3b sHepruu 1 padotsl. [loTeHnmansHas
SHEprus
38 Kunernueckas »sHeprus. Teopema o bubnuoreka [HOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHUsI JHEPTUU B MEXaHUKE
Wuctpykrax mno Tb. Jlaboparopnas
40 pabora Ne 5  «M3yyeHue  3aKoHa bubmorexa LIOK
https://m.edsoo.ru/ffOb12fe
COXPAHEHHUSI SHEPTUN
a1 KoneobarensHoE TIIBIDKEHUE u €ro bubanoreka [HOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue kosneOaHus. BuIHyXIeHHBIC bubnmoreka I[HOK
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KoJiebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

43 MaremaTuueckui u NPy KUHHBINA
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 neppnoz[a II<[0J166aHI/II71 OT KECTKOCTH Bubmioreia HOK
https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MAcChl Tpy3a»
45 [Ipespamenue SHEPIUU pu
MEXaHHUYECKUX KOJICOaHUSIX
Wuctpykrax mno Tb. JlaGoparopHas
16 pabora Ne 6 «OmpeneneHue 4acToThl H bubnnoreka HOK
nepuoja KoJieOaHmi PY>KUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
Nuctpykrax no Th. JIp Ne 7 «lIpoBepka
47 HE3aBUCHUMOCTH  Tlepuoja  KoseOaHui bubnuoreka [HOK
HArpy3KH, MOJBEIIAHHOW K HUTH OT MAacChI https://m.edsoo.ru/ff0b197a
rpy3a»
Mexanunueckue BOJIHBI. CaoiicTBa
48 MexaHuueckux BoNH. [IpomonbHble bubmorexa LIOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEUHBIE BOJIHBI
VYpok-koHpepeHus "MexaHuueckue
49 BOJIHBI B TBEpHOM Tene. CelicMUYeCKHe
BOJIHBI"
50 3Byk. PacmpoctpaHeHue u oTpaxkeHue
3BYyKa
51 Ypok-uccrienoBanue "HaOmroneuue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
50 I'poMkocTh 3Byka ¥ BBICOTA TOHA.
AKYCTHYECKHUI pE30HAHC
53 VYpok-koHpepeHuust  "YIpTpasByK U bubnuoreka [HOK
UHOPA3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
HU i TeM «3aKOHBI
54 0006)((;6;1;{}1; MeX(fl)HI/IIIeCIiI/Iz Kone63aH1/(I)51 " bubmorexa LOK
https://m.edsoo.ru/ff0b25f0
BOJIHBD»
KontponpHast pabora Ne 2 mo Teme
55 "3akoHbI  COXpaHEHHS. MeXxaHuuecKue

KOJICOAHUA U BOJHBI"
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56 DJIEKTPOMarHuTHOE noue. 4 bubnuoTeka [HOK
DJEeKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 1
VYpoxk-koHpepeHuus "[lxana
3JIEKTPOMArHUTHBIX BOJH. Vcnonb3oBaHue bubnuoTeka [HOK
58 . 1 .
AJIEKTPOMArHUTHBIX BOJIH Ui COTOBOMU https://m.edsoo.ru/ff0b2fe6
cBsI3u"
VYpoxk-uccienopanue "M3yueHune CBONCTB
59 BJIpeKTpOMaI‘}II[I/ITHLIX BOJII}{]q ¢ mnomomplo 1 bubimotexa HOK
N https://m.edsoo.ru/ffOb2c6¢
MOOWIBHOTO TeleoHa
60 Pemenune 3amau Ha ONpEJIENEHHE HacTOTEL 4
Y JUTHHBI DJICKTPOMArHUTHON BOJIHBI
DneKTpoMarHuTHass  IpUpoJa  CBeTa.
61 CKOpOI():TI) CBeTa. Bomll)oé)mze[ cBoiictBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0b31d0
cBeTa
HcTounuku CBETA. [IpsimonuHeliHoe
62 pacmipocTpaHeHue CBeTaI:) 3atmenus 1 bubmmorexa 0K
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3akOH  OTpakeHUsS  CBeTa.  3epkaja.
63 Pemenue 3211)21aq Ha TPUMEHEHUE ?gKOHa 1 bubmorexa IOK
https://m.edsoo.ru/ff0b38c4
OTpa)kKeHHUs CBeTa
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS 1 bubnuoreka LHOK
cBera https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpa)KEHHE CBETA.
65 I/IcnonbzoBagllc)a HOJ'IHOl“l(j) BHyTpeHHero 1 bubmmorexa HOK
https://m.edsoo.ru/ff0b3c5c
OTpaXKeHUS B ONTHYECKUX CBETOBOAX
Wuctpykrax mno Tb. JlaGopatopHas
pabota Ne 8 «MccnenoBanre 3aBUCUMOCTH
66 yriia TpeloMIIEHHS CBETOBOro Jjyda or 1
yrila maJeHuss Ha TrpaHule ''BO3IyX-
CTEKJIO"»
Ypok-koHbepeHIus "Ucnonbs3oBanue
67 ITOJTHOT'O BHYTPEHHETO oTpaxkenus: 1
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 JIuuzpl. OnTHYecKas cuja JINH3BI 1 bubamotexa LOK

https://m.edsoo.ru/ff0b3f2c
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bubnmoreka [HOK

69 [TocTpoenne n3oOpaxxeHU# B TMH3AX https://m.edsoo.ru/ffobd44a
Wuctpykrax mno Tb. JlaGoparopHas
70 padora Ne 9 "Omnpenenenue (HOKyCHOTO bubnuoTeka LHOK
paccTossHUS W ONTHUYECKOH  CHJIBI https://m.edsoo.ru/ff0b4206
cobupatomiei JTUH3b1"
71 Ypok-koHbepeHIus "Onruueckue bubnuoTeka LHOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'1a3 xak ontuyeckas cucrema. 3peHue bubmotexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepermus "JledekTh 3peHUs.
Kak coxpanutsb 3penue"
Pasnoxxenue Oenoro cBeTta B CHEKTD. EubmoTexa [IOK
74 OnbIThI HeroTona. Cnoxenue )
https://m.edsoo.ru/ff0cOf4c
CHEKTPaJbHBIX I[BETOB. Jlucmepcus cBeTa
Wuctpykrax mno Tb. Jlaboparopnas
0 "
75 Genoro cema n cnep  moenpunne bumiotera  LIOK
https://m.edsoo.ru/ff0cOe2a
[BETa TPEJAMETOB MpPH HUX HAOIIOJECHUU
yepe3 [IBETOBbIE (PHIIBTPHI"
VYpok-npaktukyM "BoaHOBBIE CBOICTBa
76 CBeTa: JucrepcHs, uHTephepeHus u
nudpaxius"”
77 OneiTel  Peszepdopna u  1utaHerapHas bubnuoreka HOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moxnens atoma bopa
79 Hcenyckanne W IOIVIOIIEHME — CBETa bubnuoreka I[HOK
aromoM. KBaHThI. JInHEH4aThie CICKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "Habmronenne crieKTpoB bubnuoteka [HOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmotexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro snapa. HykmonHas bubnuoteka [HOK
MOJIEINb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIC TpeBparieHus. M3oTomns Bubmioreia HOK

https://m.edsoo.ru/ff0clal4
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Pemrenue 3agad mo reme: "PagnoakTUBHEIE

bubnmoreka [HOK

84 npeBparieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepron monypacmnanga
K-KOH HITUS "PaguoakTHBHBI
86 LIJ)I(;%I;)HS epi : npnponeaﬂ (;/?G,I[I/II_[I/IHCG bubmmorexa HOK
" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE

87 SnepHble peakuuu. 3aKOHbI COXpPaHEHUS bubnmoreka [HOK
3apsI0BOTO U MacCOBOI'O YHCEIT https://m.edsoo.ru/ff0c1c58

88 DOHeprusi CcBs3u aTOMHBIX sijep. CBA3b bubnmoreka [HOK
MAacChl M SHEPIHU https://m.edsoo.ru/ffOcld7a

89 Pemienue 3amau mno Tteme "SnepHbie
peakuun"

90 Peakuuu cuHTE€3a UM JeneHus  suep. bubnuoreka [HOK
Wctounuku sHepruu CoHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHIus "AnepHas

91 sHepreTuka. JleWcTBUS paauOaKTUBHBIX
M3JIy4€HHUI Ha )KUBbIE OPraHU3Mbl"

[ToarotoBka K KOHTPOJILHON paboTe Io

92 TeMe "DneKTpOMarHuTHOE ToJie. bubnuoreka [HOK
DJeKTPOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUA"

KontponpHas pabora Ne 3 mo Teme

93 "DJIeKTPOMarHUTHOE noJe.
DNeKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUA"

IToBTOpEHN aue. Un Tax I

94 T](S) %’:60;;;2(1’{2‘;@ pae6OTI>IC TIE[};K iypc; bubmorexa LOK
. . " https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Ten

95 pHa(z:]ill;eoTII){eLI:)I: e,I/I Kzggfigflix 32;[62111111%;12 Eubmiorexa HOK

o " https://m.edsoo.ru/ff0c2572
Teme "TeroBbie MpoLEecCh
96 pHa(::il;eoTII){eLI:f e’I/I Kzggfizléﬁix 32;[62111111%;1(6) Eubmiorexa HOK
o on https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENICH
97 [ToBTOpEHME, 00o01IEHNE. Pemenue bubanoreka [HOK

PaCYCTHBIX M KAYCCTBCHHBIX 3alda4d II0

https://m.edsoo.ru/ff0c2b30
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teme "KIIJ[ anekTpoycTanoBOK"

[ToBTOpenue, o600menne. MHCTpyKTaX MO

Bbubnuorexa OK
98 }“E. Ha6opaTopHHc:' pabotel mo Kypcy 1 1 httos://m.edsoo.ru /ffOCIé[C52
CBeTOBBIC SIBIICHUS
99 iiiiﬁ?ﬁ% Tehcd)g (')'6312111;(1){1?:1. cofpaflf;jnﬁ 1(3: 1 bubmmorexa LIOK
" https://m.edsoo.ru/ffOc2d6a
MEXaHHUKE
100 [ToBTOpenune, o6o0menue. Pabora ¢ 1 bubanoreka LHOK
tekcTamu 110 Teme "Konebanus 1 BoaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBrOpenune, o06o00menue. Pabora ¢ 1 bubnuoreka LHOK
TekcTamu 110 TeMe "CBeToBbIE ABJIEHUA" https://m.edsoo.ru/ff0c3044
[ToBropenue, o006o00menue. PabGora ¢
102 Tekctamu 1o Teme "KBaHToBas u simepHas 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I1O 102 7

[MTPOI'PAMME
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Sk whE

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

[Meppikun .M., UBanos A.W. ®dusuka-7: 6a30BbIil ypoBeHb: yueOHUK-Mocksa: «IIpocBemienne,
2024. - 239

[Meppikun .M., UBanos A.W. ®usuka-8: 6a30BbIil ypoBeHb: yueOHUK-Mocksa: «IIpocBemienne,
2022. — 255

[Teperikun .M., IBanoB A.U. ®u3uka-9: 6a30BbIil ypoBeHb: yueOHMK-MockBa: «IIpocBemenue,
2024. - 350

Kamzeesa OI'D 2025. ®usuka. 30 BapuanToB. TUnoBble BapUaHThl HK3aMEHAIMOHHBIX 3aJJaHUI OT
pa3pabotunkoB OI'D. — Mockga: «9x3ameny, 2025. - 367

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Jlykamuk B.U., MBanoa E.B. COGopHuk 3amau mo ¢usmke 7-9 kimaccel: yueOHOE mocooue s
obmeoOpaszoBat. opranmu3anuii - Mocksa: «IIpocsemenne», 2017. — 240

I'pomieBa O.M. KoHTposibHBIE U CaMOCTOSITEIbHBIE PA0OTHI 1O (hU3MKe. 7 Kiace: K yueOHuky A.B.
[TeprimkuHa «®Pu3uka 7 kiaacc», Mockpa: «9k3ameny, 2021. — 112

I'pomueBa O.M. KoHTposibHBIE B caMOCTOSITEIbHBIE PA0OTHI 1O (hU3HKe. 7 Kiace: K yueOHuky A.B.
[Mepeimknna «®usnka 7 kinaccy, Mocksa: «Jk3amen», 2021. - 128

I'pomueBa O.1. KoHTposibHBIE U caMOCTOATENBHBIE PaOOTHI IO (hu3uKe. 7 Kiace: K yueOHuky A.B.
[Meprimknna «®usnka 7 kinaccey», MockBa: «9k3amen», 2021. - 160

Kamzeera OI'D 2022. ®usuka. 30 BapuanToB. TUnoBble BapuaHThl SK3aMEHAIMOHHBIX 3aJJaHUI OT
pa3pabotunkoB OI'3. — MockBa: «9x3ameny, 2022. — 367

S. Kamzeea OI'D 2025. ®uszuka. 30 BapuantoB. TuIIOBBIE BapHaHThl SK3aMEHALIMOHHBIX
3agaHuil oT pa3padborunkoB OI'D. — Mocksa: «9k3amen», 2025. — 367

Mapon A.E., Mapon E.A. ®usuka. 7 knacc: YueOHO-MeToqudeckoe mocodue — Mocksa: «/Ipodar,
2013. - 123

Mapon A.E., Mapon E.A. ®usuka. 8 knacc: YuebHo-MeToquueckoe nocooue — Mockaa: «Jlpodar,
2013. - 125

Mapon A.E., Mapon E.A. ®usuka. 9 kiacc: YuebHo-meroauueckoe nocooue — Mockaa: «Jlpocar,
2005. — 127

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubnmroreka L{OK https://urok.apkpro.ru/

https://edsoo.ru/konstruktor-rabochih-programm/

POII https://resh.edu.ru/subject/28/

S-xmacce https://www.yaklass.ru/

Nudoypox https://infourok.ru/

Pemry OI'D https://phys-oge.sdamgia.ru/
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