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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma 1o ¢pu3KKe Ha ypOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMsI COCTABICHA HA OCHOBE
MOJIOKEHUHN U TpeOOBAaHUMN K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactabieHHbX B PT'OC 00O, a takxke ¢ yu€roM (heaepanbHOi
paboueli mporpaMMbl BOCITUTaHHS M KOHIIEIIIUHY TIPenoiaBanus yueoHoro npeamera "dusnka".

Copneprkanue mporpamMmsl 110 (pU3MKE HAIIPABICHO HAa (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYAOLIMXCS M OPTraHU3aLUI0 U3yYeHHU (DPU3MKU Ha JesITeIbHOCTHON OcHOBE. B
nporpaMme o GU3MKe yUYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOIO IpeAMEeTa B pean3aliuu
tpedoBanuit ®I'OC OO0 K mIaHUPyEMbIM JIMYHOCTHBIM U METANPEIMETHBIM PE3yiIbTaTaM
00y4yeHHMs], @ TAK)KE MEXKIPEJAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

[Tporpamma o (pu3MKe ycTaHABIMBACT paclpe/IesieHne yueOHOro MaTepurara 1mo roaam
oOyuenus (110 KJaccam), IpeiaraeT NPUMEPHYIO TOCIECI0BATEIIEHOCTD U3YUCHHSI TEM,
OCHOBaHHYIO Ha JIOTUKE PA3BUTHUS MPEIMETHOTO COJIEPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH
o0Oy4arouuxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa C LENbI0 OKa3aHUS METOUYECKOM MOMOIU YUUTENIO B
co3aHUU pabouel MporpaMMBbl 110 Y4EOHOMY IIPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIINUM JIJISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
HOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX XUMHUEH,
Ouosoruel, acTpoHOMUEH U PU3HUECKO reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MUDA, IPe10CTaBIsIeT Hauboiee sicHble 00pa3iibl IPUMEHEHUS] HAyYHOTO METO/a
MIO3HAHUS, TO €CTh CIIOCO0A MOJIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 0OLIero oopa3oBaHus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH U MHTEpeca K HayKe y
oOyyJaronuxcs.

N3ydenue ¢pu3uku Ha yriayOnEHHOM ypOBHE MPEAINONIAaraeT OBJIaeHNE CIEeYIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAay4YHO 0OBACHATH SIBJICHUA,
OLICHUBATHL U ITIOHUMATh 0COOEHHOCTHU HAay4YHOT'O UCCJICIOBAHUA;

HHTCPHNPECTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I MMOJIYUCHUA
BBIBOIOB.

[lenu u3ydyenus Gpu3nNKHU Ha ypOBHE OCHOBHOI'O 00ILEro 00pa3oBaHMs ONPECICHbI B
KOHIICTILIUH MPeToiaBaHusl yueOHoro npeaMera "dusuka" B 00pazoBaTeIbHbIX OpraHU3alusaxX
Poccuiickoii @enepaiuu, pean3yonMX OCHOBHbIE OlIle00pa3oBaTeIbHbIe TPOrPaMMBI.

Henu n3yvyenus puanku:
® [IpUOOpEeTEeHHE UHTEpEeca U CTPEMIICHUS 00YYaOLINXCsl K HAYYHOMY HU3YyYEHHIO IPHUPOJIBL,
®  Da3BHUTHE MX MHTEJUICKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BHUTHE MPEJCTABICHUI O HAYYHOM METO/e MO3HaHus U (OPMUPOBAHKE
HCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;



e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3y4eHHUsI OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE NPEACTABICHUN O POIX (PUUKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUA;

® pa3BHUTHE MIPEJICTABICHUI O BO3MOXKHBIX cepax Oyayiien mpodeccnoHanbHOM
JeSITEIbBHOCTH, CBSI3aHHOU ¢ (PM3MKOMU, OJrOTOBKA K AalbHEHIIEMY O0yYEHUIO B ’TOM
HaIlpaBJICHUU.

JlocTirkeHue 3THX 1eJei MporpamMMebl 1o pU3UKE Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHus
o0ecrneunBaeTcsl pelIeHueM ClIelyIoIuX 3a4a4:

° HpI/IO6peTeHI/IC 3HAHUM O JUCKPETHOM CTPOCHUH BCIICCTBA, O MCXAaHUYCCKHUX,
TCINIOBBIX, DJICKTPUUCCKUX, MAIHUTHBIX U KBAHTOBBIX SIBJICHUAX

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

® OCBOCHHC MCTOJOB PCHICHUSA HpOCTGﬁHIPIX paC‘léTHHX 3aJa4 C UCII0JIb30BaAHHUECM
q)HSquCKI/IX MO,Z[CJICI‘/'I, TBOPUYCCKUX U IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

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

® OCBOCHHE NMPUEMOB PabOTHI ¢ MHPOPMAITUEH (PU3NICCKOTO COMCPIKAHUS, BKITFOTAS
MH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKH, aHATTN3 U KPUTHUECKOE
OlLICHUBaHKME UHPOPMALINY;

® 3HAKOMCTBO CO C(I)epaMI/I HpO(I)eCCHOHaHLHOP’I ACATCIBbHOCTHU, CBA3aHHBIMHU C q)HBHKOﬁ,
N COBPEMCHHBIMH TEXHOJIOTUAMHU, OCHOBAHHBIMH HAa JOCTHIKCHUAX (1)I/I3I/I'-I€CKOI\/JI HAayKH.

O011ee 9rco 4acoB, peKOMEHI0BAaHHBIX IS M3y4eHHs (PU3UKH Ha 6a30BOM YpoBHE, - 238
qyacoB: B 7 kiacce - 68 yacoB (2 yaca B HeJleNi0), B 8 kiacce - 68 yacoB (2 yaca B HeJIeN0), B 9
kiacce - 102 ygaca (3 yaca B Henenio).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeueHs J1abopaTOPHBIX PadOT U OMBITOB SBIISETCS
PEKOMEHIaTeTbHBIM, YUYUTENb JIeJIaeT BEIOOP MpU NMPOBEACHUH J1a00PaTOPHBIX PabOT U OMBITOB C
y4€TOM MHIMBUYaTbHBIX 0COOCHHOCTEH 00yJaromnXCcs, CIMCKA SKCIIEPUMEHTAIbHBIX 3aJaHUH,
MpeylaraéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO 9K3aMeEHa 10 (hU3UKe.

(AOG3a11 B penakiuu, BBeJIeHHOM B ieiicTBuUe ¢ 1 cenTsaops 2024 rona npukazom
Musnnpocsenenust Poccun ot 19 mapra 2024 roga N 171. - CM. OpeablayIyIO PEAAKIUIO)

COJAEPKAHUE OBYYEHUSA

7 KUIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®dusuka - HayKa o npupoze. ABieHus npupopl. PU3NUeCcKue ABICHUS: MEXaHUUECKHE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuuHbl. M3mepenne ¢puzndeckux BenuunH. Puzndyeckue npudopsl.
[TorpemnocTs n3MepeHnit MexayHapoaHasi CUCTEMA €IHMHMII.

Kak (u3uka u npyrue ecrecTBeHHbIE HAyKH W3Yy4daloT Mpupoay. EcrecTBeHHO-HAYYHBIH METO
MO3HaHM: HAOII0eHHE, TOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110
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MPOBEPKE TUIIOTE3, O0BSICHEHHE HA0II01aeMoro siBiieHus. Onucanue pu3nv4ecKux siBICHUH ¢
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.
MexaHudecKue, TEIIOBbIe, JJIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

dusnueckue npruOOpsl U NPOLESYPa IPSIMbBIX U3MEPEHHH aHAIOTOBBIM U HU(PPOBBIM
npudopom.

Jlabopamopuwie pabomsl u onvimol.
1. OmpenencHue HEHBI IEICHUS [IKATbl U3MEPUTEILHOTO MPUOOpA.
2. H3mepeHue pacCTOSHHIA.
3. H3mepenue 00bEMa KUIKOCTH U TBEPIOTO Tea.
4. OmnpezeneHue pa3MepoB MaJlbIX TeJl.

5. H3mepenue temiiepaTypbl IPH MOMOIIIH KMIKOCTHOT'O TEPMOMETPA U JaTUHKA
TEMIIepaTyphl.

6. HpOBeI[eHI/Ie HCCIICOIOBAHUA 110 ITPOBCPKE I'MITOTE3bI: JaJIbHOCTD nonéra HIapuka,
MYIEHHOI'O TOPHU30HTAJIBHO, TEM 60JH>HIC, yeM OO0JIbIIE BBICOTA ITyCKa.

Paznen 2. HepBOHa‘laﬂbele CBE€/ICHHUSA 0 CTPOCHUM BellecTBa.

CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITBI, JOKa3bIBAOIINE JUCKPETHOC
CTPOCHUC BCIUICCTBA.

JIBuxeHue yactu BeniecTBa. CBsA3b CKOPOCTH ABMKEHUS YACTHI] C TEMIIEPATYPOH.
BpoyHoBckoe npmxenue, nuddys3us. BsaumoaeicTBrue 4acTHI] BEIIECTBA: IPUTSKEHUE U
OTTAJKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPIBIX
(KpuCTaITMYECKHX ) Tesl. B3auMOCBsA3b MeX 1y CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHhIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHHM BOJIBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddys3un.

Ha6J'IIOIleHI/IC HBHCHHﬁ, 06’B}ICHHIOH_[I/IXC}I MPUTAKCHHUEM UJIK OTTAJIKUBAHUEM YaCTUIL]
BE€IICCTBA.

Jlabopamopnwvie padbomot u onvimol.
1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmBITH IO HAOJTFOICHUIO TEIIOBOTO PACIITHPEHUS T'a30B.



3. OmbITHI 10 0OHAPYKEHUIO ASHCTBHS CHUII MOJICKYJISIPHOTO MPUTSKEHHSL.
Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe nBrxkeHue. PaBHomepHOE U HepaBHOMepHOe ABrxkeHHe. CkopocTb. CpenHss
CKOPOCTb IPY HEPAaBHOMEPHOM JABM)KEHUHU. Pacuér myTu U BpeMEHU JABUKEHHUSL.

SIBnenue nHepuMU. 3aKOH HHEpLUUU. B3aumozeiicTBue Ten Kak IpUuuuHa U3MEHEHHSI CKOPOCTHU
IBUKEHMS Tell. Macca kak Mepa HHepTHOCTH Tena. [ImoTHocTs 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 TATOTEHMS U cuila TshkecTH. Cuila TSKECTH Ha IPYruX
wianerax. Bec tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHBIX 110 OJAHOM NPsSMOI.
PaBHopelictByromas cuii. Cusa TpeHus. TpeHue CKOIbXKEHUs U TPeHUE OKosA. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepeHune ckopocTu NpsIMOIMHENHOTO ABHXKEHHUS.

Haburoienue siBjaeHUsI UHEPIUH.

Haburoienne n3MeHeHus: CKOpoCTH MpHU B3aUMOJIEHCTBUU TEJl.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSMOH.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenuie CKOPOCTH PAaBHOMEPHOI'O ABMKEHHUSI (IIIApUKA B HKHUAKOCTU, MOJEIIN
HIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OmnpezneneHue CpeHel CKOPOCTU CKOJIBKEHUS OpycKa UM IIapuKa M0 HAKJIOHHOM
IUIOCKOCTH.

3. Omnpenenenne WIOTHOCTH TBEPIOTO TeENA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHU (1edopMaliii) Npy>KUHbI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKCHHUS OT Beca Teja U
XapakTepa CONMPUKACAIONIMXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenune. CriocoObl yMEHBIIICHUS U yBEIMUEHUS JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTD
naBjeHus ra3za oT 00béMma, TeMmeparypsl. [lepenaua naBneHust TBEPIABIME TEIaMH, KUIKOCTIMH U
razamu. 3akoH Ilackans. [ITHeBMaTHYeCKUEe MAITMHBL. 3aBUCHMOCTD JTaBJICHUS )KHUJIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. Coobmaromuecs cocyasl. [ napaBmnyeckue MeXaHU3MBbI.



ATtmocdepa 3emin u atMmocdepHoe aBieHue. [IpuunHbl CyIecTBOBaHUS BO3AYILIHON
o6omouku 3emiu. OnbiT Toppuuenu. U3mepenne arMmochepHOTo AaBiaeHUs. 3aBUCUMOCTh
aTMOC(EepHOTo AaBIEHHS OT BHICOTHI HaJl ypoBHEM MOps. [Ipubops! 11t u3MepeHus aTMocepHOro
JTABJICHMUSL.

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

Hemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenada naBneHus KUIKOCTBIO U ra3oM.
CooOmaromumecs COCy/pl.

I'mppasinyeckuii pecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBHCHUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U TNIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUJIBI BECYy BBITECHEHHOM KUIKOCTH.

VYcnoBue nmiaBaHus Te: IUIABAaHUE WM MTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT COOTHOILLICHHUS
IUIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00BbEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa.

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

3. TIpoBepka HE3aBHCHUMOCTH BBHITAIKUBAIOIICH CHIIBL, ICHCTBYIONICH Ha TEJIO B
JKUJKOCTH, OT MaCChI TeJa.

4. OHBITLI, ACMOHCTPpUPYIOIINUEC 3aBUCUMOCTD BLITaJ'IKI/IBaI-OH_Ieﬁ CHUJIBI, HeﬁCTBYIOHleﬁ Ha
TCJIO B XKUJKOCTH, OT 00BEMa HOpr)KéHHOﬁ B XXUJKOCTh 4aCTH TC€JIa U OT IIJIOTHOCTHU
KUIKOCTH.

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

Pa3pnen S. PaGora 1 MOIHOCTb. DHEPIUs.

Mexannueckasi pabora. MOITHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0JI0K, HAKJIIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBECHS phluara.
[TpumeHeHue npaBuiIa paBHOBECHs pbluara K 0J1oKy. "3o10Toe npaBuio" Mexanuku. Koagpumment

nosie3Horo aeiictug (aanee - KI1J]) mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.



Mexanunueckas OHCPIuUs. Kunernueckas u NMOTCHIMAJIbHAA SHCPIrUsl. HpeBpameHHe OHOI'O
BHJ/Ia MEXAHUYECKOUN SHEPTUM B APYroil. 3aKOH COXPaHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
[Tpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.

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

2. HccnenoBanue ycaoBUN paBHOBECHS pbluara.
3. Usmepenune KIITJI Hak1OHHOHN MIIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.

COAEP KXAHUE OBYUYEHUSA
8 kiaacc.

Pa3pen 6. TensioBbie siBJICHUS.

OCHOBHBIC ITOJIOKCHUS MOHGKyanHO'KHHCTquCKOﬁ TCOPUU CTPOCHHA BCIICCTBA. Macca u
PasMEpPbI aTOMOB 1 MOJICKYJI. OHI)ITBI, MOATBCPIKAAOIIUC OCHOBHBIC ITOJIOKCHU S MOJICKYJISIPHO-
KUHETUYECKOU TCOPUHU.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cOCTOSHUN BellecTBa. Kpucrannuueckue u
amop¢Hsbie Tena. OObSICHEHHE CBONCTB Ta30B, )KHUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KUHETUYECKOU Teopun. CMaurBaHUE U KallWJUISIPHBIE sABJIEHUS. TernoBoe
pacCIIMPEHUE U CHKATHUE.

Temnepatypa. CBsi3b TeMIEPaTyphl CO CKOPOCTHIO TETUIOBOTO ABMKEHUS YaCTHUIl. BHyTpeHHsIs
sHeprus. CrocoObl N3MEHEHUSI BHYTPEHHEH SHEPTUU: TeIlionepeaada U COBepIlIeHne padoThI.
BI/II[BI TCIIonepeaadyun: TCIrjIonpoBOAHOCTb, KOHBCKINUA, U3JTYUCHHUC.

KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BellecTBa. TermiooOMeH U TEeIIoBOe
paBHOBecHe. YpaBHEHUE TEIUIOBOro Oananca. [lnaBnenue u oTBepaeBaHNe KPUCTATUTHUECKUX
BEIIECTB. Y enbHas TeruioTa miasieHus. [lapoodbpasoBanue u konaeHcamus. Mcnapenue.
Kunenue. Y nenpHas Teminora napooOpa3oBanusi. 3aBUCHMOCTh TEMIEPATYPhI KUTICHHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntumner padoTs! TeroBsix Asurarenen KI1JI rermoBoro aeurarens. TenaoBbie qBUTATETN
Y 3al11Ta OKPYKaroLEl Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIJIOBBIX IPOLIECCAX.
Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBMXKEHUS.



Habmonenue nudpdysumn.
HabmroneHne siBJICHUI CMaYMBaHUS M KAMAJUTSIPHBIX SBICHUM.
HabGmonenue TeniaoBoro pacumpeHus Tel.
V3MmeHeHure naBlieHuUs Ta3a Py N3MEHEHUN 00bhEMa U HArpeBaHUM W OXJIKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunael Tenonepenayn.
OxJakJIeHue MpU COBEPILIEHUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN paOOThl BHEITHUMU CHIIAMHU.
CpaBHeHME TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmonenue kumneHus.
HabGnronenue mocTostHCTBA TEMIIEPATYPHI MPH TIJIABICHUH.
Moenu TEIIOBbIX ABUTATENEH.
Jlabopamopnuvie padbomovt u onvimol.
1. OnbIThl O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.
3. OmbITHI MO HAOTIOACHUIO TEIIJIOBOTO PACIITUPEHUS Ta30B, KUAKOCTSH U TBEPIBIX TEIL.
4. OrmpenenieHne IaBlIeHUS BO3AyXa B OAJJIOHE MINPUIIA.

5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00béMa U
HarpeBaHus WINA OXJIaKICHUS.

6. IIpoBepka rumoTess! JIMHEHHON 3aBUCUMOCTH JJMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOnroneHue n3MeHeHUs BHYTPEHHEH 3HEpPTUu Tesla B pe3ysibTaTe TeIionepeiadu 1
palboThI BHELIHUX CHJL.

8. HccnenoBanue sIBICHUSI TEII000MEeHa Ipu CMCIIMBAaHUN XOJIOJHOM U I‘Opﬁ‘-ICﬁ BOJbI.

9. OHpCI[CJ'ICHI/IC KOJIMYCCTBA TCIJIOTHI, ITOJIYYCHHOT'O BO[[Oﬁ npu TEIIO0OOMEHE C
Harp€TbiM METAINIMYCCKUM HUJIUHIPOM.

10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporiecca HCapeHHs.

12. OnpenienieHre OTHOCUTEIBHON BIQXKHOCTH BO3TyXa.



13. Omnpenenenuie yaeIbHOM TEIUIOTHI IJIABICHUS JIbA.
Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.
Onexrpuzanus Tell. J[Ba poja 3JeKTpUUecKHX 3apsiioB. B3anuMopeiicTBrue 3apsKEHHbBIX TEII.
3akoH KysoHa (3aBUCHMOCTb CUJIbI B3aUMOJCHCTBHUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsi10B U

paccTOsTHUS MEX]y TEIaMH).

Onexrpuueckoe nojue. Hanpspk€HHOCTH 3nekTpuueckoro nois. [Ipunnun cyneprno3nuuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTApHbIN AeKTpuueckuit 3apsia. CTpoeHue aroma.
[IpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

DNEeKTpUUECKUil TOK. Y CJIOBHUS CYIIECTBOBAHUS AIIEKTPUUYECKOTO TOKA. MIcTOUHNKH
HOCTOSTHHOTO TOKa. JIeiCTBHS AIICKTPUUECKOT0 TOKA (TEIUIOBOE, XMMUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTuBiieHUE
IIPOBOJHUKA. Y A€TIbHOE CONMPOTUBIICHHE BelecTBa. 3akoH OMa 11 yJacTKa LEeMH.

IlocaemoBarenbHOE U napauiCJibHOC COCAMHCHUC ITPOBOAHHUKOB.

Pabota u Mo1HOCTh 3neKTpruyeckoro Toka. 3akoH Jxoyns-JIenna. Dnekrpudeckue Lenu u
HOTPEOUTENH AIEKTPUIECKOr 3Heprun B ObITY. KOopoTKOe 3aMbIkaHueE.

[TocTostHHBIE MarHuThI. B3anmoaelicTBUE MOCTOSSHHBIX MATHUTOB. MaruuTHoE 1oJie.
MarunuTtHoe nojie 3eMJId U €ro 3Ha4eHHe NSl ’Ku3HU Ha 3emute. OnbIT OpcTeaa. MaruuTHoe 1mosie
3JIEKTPUYECKOTO TOKa. [IpMeHeHne 31eKTpOMarHuToB B TEXHUKE. JleficTBUEe MarHUTHOTO MOJIsl Ha
MIPOBOJIHUK C TOKOM. DIJIEKTPOBUTATENH IIOCTOSTHHOTO TOKa. MICronb30BaHue 3IEKTPOIBUTaTeNIeH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenne snekrpoMarauTHON nHAYKUuu. [Ipasuno Jlenna.
OnektporeHeparop. CrocoObl MOTydeHUs dIECKTPUIECKON IHEPTUU. DIEKTPOCTAHITUN Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3zanus Te.

JIBa pojia ANeKTpUYECKUX 3apsS0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TEll.

YCTpOoKCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DNeKTpOoCTaTUYECKass UHTYKIIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUTIOBBIX JUHUHN 3JIEKTPUUECKOTO MOJISI.

M CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUSA 2IIEKTPUYECKOTO TOKA.



DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 3eKTpUYECKOro HaIPSKEHUS BOJIbTMETPOM.

Peocrar u mara3zuH cOnpoTHUBIICHUMN.

BzaumopeicTBuE NOCTOSTHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU pa3/IeieHUs TOJI0COB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

OmneiT DpcTena.

MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUH.

Onpitel Dapanes.

3aBUCHUMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
DIIEKTPOTreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OMBITHI 110 HAOTIOACHUIO IEKTPU3ALNU T UHAYKITUEH U TIPU COMPUKOCHOBEHUH.
WccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOH 1M MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u peryaupoBaHue HaMPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO YePe3 PEe3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OHBITLI, JACMOHCTPUPYIOHIUEC 3aBUCUMOCTD SJICKTPUUYCCKOT'O COMMPOTHUBIICHUS IPOBOJHHUKA OT
€T0 JUIMHBI, TUIOIIaAN IMOIMCPEYHOro CCUCHUA U MaTepuaa.

HpOBepKa ImpaBujia CIIOKCHHA HaprI)KeHPII;'I IIpH MOCJICA0OBATCIIBHOM COCIMHCHHUUN ABYX
PE3HCTOPOB.

HpOBepKa IpaBujia JIs1 CUJIbI TOKA ITPU MapaJICIIbHOM COCIUHCHUU PEC3UCTOPOB.



Omnpenenenne paboThl AEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PEUCTOP.

OnpezneneHre MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS Ha HEll.
Omnpenenenne KIIJ[ narpeBatens.

I/ICCJ'IGI[OBEIHI/IC MAarHuTHOIO B3aHMOH€ﬁCTBHH IIOCTOAHHBIX MAarHuToOB.

I/I3yquHe MArauTHOI'O IOJIAA MMOCTOAHHBIX MAIrHUTOB IIPU UX O6T:€III/IHCHI/II/I " pa3aCIICHNUU.
HccnenoBanue ASWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTE CHJIbL B3aHMOl[eI>'ICTBI/I$I KaTyllKu ¢ TOKOM U
MardfuTa OT CHJIbl TOKa W HaIlpaBJICHUA TOKa B KaTYIIKE.

N3yuenue AeicTBUS MarHUTHOTO OJIs1 HA POBOJAHUK C TOKOM.

KounctpynpoBanue u nusydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JE€KTPOMArHUTHOM MHIAYKIUU: UCCIEA0BAHUE U3MEHEHHI
3HA4YECHMS U HAIPABJICHHUS] UHAYKIIMOHHOI'O TOKA.

COILEPKAHUE OBYYEHUSA

9 ki1acc
Paspnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOro ABMKeHUsA. PaBHOMEpHOE NIPSIMOJIMHEWHOE ABMKeHue. HepaBHoMepHOe
npsiMOJIMHEHOe ABKeHne. CpellHss 1 MTHOBEHHAs! CKOPOCTh TeJia P HEPaBHOMEPHOM

JBUXXCHUH.

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

PaBHOMepHOE nBMMX)EHUE TI0 OKpYkHOCTH. [leprona u yactora obpamenus. Jlnneinas u
yIJIOBasi CKOpocTHU. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [Ipunnyn
CYTIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: ciiia TPEHHS CKOJIbKEHUS, CUjla TPEHUS MOKOS,
JIpyrue BUJbI TPEHUS.

CuJia TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOTHOTO TajieHus. [IBIKeHHE
wianet Bokpyr Comria. [lepBas kocMuyeckas CKOpocTb. HeBecOMOCTb U meperpy3KHu.

PaBHOBecue maTepuanbHOi TOUku. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.



Nmnynec Tena. MI3menenue ummynbca. MMnynbsc cuiibl. 3aKOH COXpaHEHHSI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanudeckas paboTa 1 MOIIHOCTh. PaboTa CHil TSKeCTH, ynpyrocTtH, Tpeaus. CBs3b
SHCPTrHUU U pa6OTBI. HOTGHI_II/IaJIBHaSI SHEPTHUsd TCJa, IOAHATOr0 Hal MOBECPXHOCTHIO 3CMIIM.
[TorenuuanbHas sHeprus cxatoi npyxunsl. Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

Ha6JIIOI[eHI/Ie MCXAaHUYCCKOI'O ABUKCHUA TCJIa OTHOCUTCIIBHO PA3HbIX TCJI OTCUETa.

CpaBHeHue nyTel U TPAeKTOPHM IBHXKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tel
oTcuéTa.

HSMepeHI/IC CKOPOCTH U YCKOPCHUA HpHMOJ’IHHCﬁHOFO JABHMIXKXCHU.
HccnenoBanue IMPU3HAKOB PaABHOYCKOPCHHOI'O JABUKCHU.
Ha6J'IIO,I[CHI/IC ABWIKCHUS TCJIa 110 OKPYXKHOCTHU.

Habnronenne MexaHM4YeCKUX SBJICHUH, IPOUCXOIAIINX B cucTteMe otcuéra "Temexka" nmpu e
PaBHOMEPHOM H YCKOPEHHOM JIBHYKEHUHM OTHOCHTEIHPHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBL.
Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEJL.

M3meHeHune Beca Tea Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMmiynbca Ipu B3aUMOJEHCTBUM TEIL.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOAEHCTBUH TEll.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOJAECHCTBUH.

CoxpaHeHre UMIyJbca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUMU.
Habumronenne peakTMBHOTO JBUKEHHUSL.

CoxpaHeHne MEXaHU4YEeCKON IHEPTHH IPU CBOOOIHOM IaI€HUH.

CoxpaHeHue MeXaHU4YEeCKOW YHEPTHH MPH JBUKEHUU TeJla MO/ IeUCTBUEM IPYKUHBI.
Jlabopamopnwvie padbomot u onvimol.

1. KoHncTpyupoBaHue TpakTa AJis pa3roHa 1 JajibHeHIero paBHOMEPHOI o ABMKEHUS
HIapUKa WIH TEJIEKKHU.

2. OmpeneneHue cpeHE CKOPOCTH CKOJIBKEHUSI OpycKa WU IBHKEHUS IIapuKa T10
HAKJOHHOM ILIOCKOCTH.

3. Ompenerenne yCKOPEHHUS Tejla MPU PABHOYCKOPESHHOM JIBUKCHHH 110 HAKIIOHHOM
MJIOCKOCTH.



4. WccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka runotesbl: €Ciiy MPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayallbHOM
CKOPOCTH ITYTH OTHOCATCS KaK PsiJi HEUETHBIX YUCEIT, TO COOTBETCTBYIOIINE

IMPOMEKYTKHU BPEMECHU OMHAKOBEI.

6. I/ICCJ'IG,I[OBaHI/IC 3aBUCHUMOCTH CUJIbI TPCHUSA CKOJBXCHUSA OT CHUJIbI HOPMAJIBHOI'O
JaBJICHHA.

7. Omnpenenenue kod3GPUIHEHTA TPEHUS CKOTHKCHUS.
8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TEJIa 10
TOPU30HTAILHON ITOBEPXHOCTH.

10. Omnpenenenuie pabOThI CUITBI YIIPYTOCTH MIPU MOABEME IPy3a ¢ UCIOIB30BaAHUEM
HETOJABUKHOTO U TIOJIBI’KHOTO OJIOKOB.

11. V3ydenue 3akOoHa COXPAHEHHUS SHEPTHUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUs M BOJIHBI.

KonebarenpHoe nemxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUH: TIEPHOJI, YacTOTa,
aMIuMTyaa. MaremMatuyeckuil M npy>KUHHBIN MasTHUKY. [IpeBpalienre sHepruu npu
K0JIeOATEITHbHOM JIBUKCHUU.

3aryxaromue kosnebanus. BeinyxeHHble koneOanus. Pezonanc. Mexannueckue BOJIHBI.
CpoiicTBa MexaHu4yeckux BoJiH. [IpogonbHbIe U TIONIepeuHble BOIHBI. J{JI1MHA BOJTHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

Habmonenne xonebanuii Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabGmronenre BeIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

Pacrnipoctpanenne npooabHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30oHaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEpUOa KOJIEOAHUN MaTEeMAaTUUECKOTO MasiTHUKA.

2. OmnpeneneHne YacTOTHI U TIEpHOJIa KOJIeOaHH IPYKUHHOTO MasTHUKA



3. MHccnenoBanue 3aBHCHMOCTH TIepHo/ia KoIeOaHUH TOBEIICHHOTO K HUTHU TPy3a OT
JUTMHBI HATH.

4. VccnepoBaHue 3aBUCUMOCTH MEpHOJia KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MacCChI
rpysa.

5. TIpoBepka HE3aBUCHMOCTH TIepro/Ia KoJeOaHui Tpy3a, MOJABEIIEHHOTO K HATH, OT
Macchl rpys3a.

6. OmnbIThL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD IEpHOJIa KOJICOaHU MPYKIUHHOTO
MasITHUKA OT MACChl TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpeHUs CBOOOIHOTO MaICHUS.
Paznen 10. DinekTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHBIE BOJHBI.

DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[ITxana 371eKTPOMAarHUTHBHIX BOJIH. VICII0JIB30BAHUE JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSA3H.

DJieKTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 2JICKTPOMAarHUTHBIX BOJIH.
BoaHOBEIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.

1. W3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIILI0 MOOUIILHOTO TenedoHa.
Paznen 11. CBeTOBbBIE AIBJICHUS.

JlyueBas monenb cBeta. Mcrounuku cera. [IpsmonuHeliHoe pacnpocTpaHEeHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHUs CBETA.

[penomieHue cBeTa. 3aKOH MPeIOMIICHUs cBeTa. [1oTHOe BHYTpEHHEE OTPpaKEHUE CBETA.
HMcronp30BaHue MOJIHOTO BHYTPEHHETO OTPAXKCHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nyueit B muH3e. OnTudeckas cucreMa (¢oToanmnapara, MUKPOCKOIa U TeJIECKOTa.
['na3 kak onTuyeckas cucreMa. biM3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHNE CLIEKTPAIbHBIX 1[BETOB.
Hucnepcus caera.

Hemoncmpayuu.

1. TIpsmonuHeitHOE pacpoCcTpaHEHHE CBETA.

2. OtpaxeHue cBera.

3. Tlonmyuyenue u3o0pa>keHUH B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. TlpenomieHue CBETA.



5. Onruyeckuii CBETOBO/I.

6. Xon syueil B coOuparomieii Junse.

~

Xoq Jydeil B paccenBaroleH JIMH3E.

8. Ilomyuyenue n300paXKeHU C MOMOIIBIO JTUH3.

9. Ilpunuun neiictus doroanmnapara, MUKPOCKOTA U TEIECKOIIA.
10. Mogens rinasa.

11. PaznokeHue OEoro cBeTa B CIIEKTP.

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

Jlabopamopuwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH yIJ1a OTPaKEHUSI CBETOBOIO JIy4a OT YyIJIa MaeHHs.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTIJIa IPEJIOMIICHUSI CBETOBOTO JIy4ya OT YIJIa MaJIeHUus Ha
rpaHuile "Bo31yX-CTeKio".

[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OIBITHI 11O PA3I0KEHUIO OEJI0T0 CBETa B CIEKTD.

OMNBITHI IO BOCIIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.
Pasznen 12. KBanToBble siBJIeHHUS.

OmnsiThl Peszepdopaa u muianerapHast Moziens atoMa. Mognens atoma bopa. Mcniyckanue u

IIOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PanmnoaktuBHOCTH. Anb(da-, 6eTa- u ramma-u3nydeHusi. CTpoeHue aToMHOro sjipa. HykionHas

MOJIeNTb aTOMHOTO sijipa. Mi3oTonsl. PamnoaktuBHeie ipeBpamienus. [lepuos monypacmnaia aToOMHBIX
saep.

Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPS0BOT0 U MaCCOBOTO YUCEN. DHEPTHUS CBSI3U

aToOM

HBIX AO€P. CBs13b Macchl ¥ OHCPTHHU. Peaknuu cuHTe3a U ACIICHUS AACP. Hcrounuku OHEpTrun

CouHiia u 3BE3]1.

Snepnas sHepreTuka. JIeMCTBHS paguOAKTUBHBIX U31yYEHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CHGKTpI)I H3JTy4YCHUSA U MMOTJIOIICHUS.

CrexTpsl pa3In4yHbIX Ta30B.



CnexTp BoaoOpoa.
Habmonenue TpexoB B kamepe Busbcona.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHUH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJLYKTOB.
Jlabopamopusie pabomul u onvimel.
1. HaGumrozneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYYECHHUS.

2. HWccnemoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY ITyTH (TI0
doTorpadusim).

3. HW3mepenwne paanoakTHBHOTO (POHA.
Iloemopumenvrno-oo06warouyuii Mooyo.

[ToBTOpHTENEHO-0000IIAIONMI MOy Th TPEIHA3HAYCH U CUCTEMAaTH3alUH M 00O0OLICHUS
NPEMETHOTO COACP)KAaHUS U OIBITAa JEATEIHOCTH, TPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
Gu3MKH, a TaKKe JUIS MOJrOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY JK3aMeHy 1Mo (u3MKe st
oOyuaromuxcs, BHIOpABIINX 3TOT y4eOHBII peaMer.

[Ipu u3ydeHun JaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI JACSTEIHLHOCTH, HA
OCHOBE KOTOPBIX O00ECTeYUBACTCS IOCTHUIKEHHE MPEAMETHBIX M METAaNpPeAMETHBIX MIAHUPYEMbIX
pe3ynbTatoB oOydeHus, (OPMHUPYETCS €CTECTBEHHO-HAy4YHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB HCCIIEJIOBaHUs SIBICHUN TNPUPOABI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH
(du3nYecKue sSBJICHUS, IPUMEHSISI TIOJIyYCHHbIC 3HAHUS, PEIIaTh 3a7a4i, B TOM YUCJIE KaYeCTBEHHbIE
u AKCIIEPUMEHTAbHBIE.

HpI/IHI_II/Il'II/IaJ'IBHO HCHTGHBHOCTHHﬁ XapaKTep JAaHHOT'O MOAYJIA pCain3yCeTCs 3a CU€T TOT0, UTO
06yqaloumecs[ BBITIOJIHAOT 3aaHsA, B KOTOPbhIX UM IIPEAIaracTcs:

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

HCIIOJIB30BAaTh HAYYHBIC MCTObI UCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX HBHCHHﬁ, B TOM 4YHUCJIC OJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB;

00BSACHATH HAayY4YHBIC OCHOBBI HanOoJiee Ba)KHBIX I[OCTI/I}KCHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFHfI,
HAlpuMep, MpakKTUYICCKOro HCIHOJb30BAHUA PA3JIMYHBIX HCTOUYHHKOB SHEPrUU HAa OCHOBC 3aKOHa
MMpEeBpalICHUA n COXpPaHCHUA BCEX MN3BECTHBIX BHU10B OHCPTHUH.

Kaxmgas w3 TeM JaHHOTO MOJIYJs BKJIIOYAET SKCIEPUMEHTAIBHOE HCCIICIOBAaHUE
obobmaromiero xapakrepa. Moaynb 3aBepliaeTcs MPOBEICHUEM JAUATHOCTUYECKOW U OIIEHOYHOMN
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30oBaHUs.

[Inanupyemble pe3yabTaTbl 0cBOeHHA (pu3nkH (0a30BbIH YPOBEHb) HA YPOBHE OCHOBHOI'O
o0riero o0pa3oBaHUsL.

153.6.1. Usyuyenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI HAMpaBICEHO Ha
JIOCTIIKEHUE JIUMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX 00pa30BaTEIBHBIX PE3yJIbTATOB.



153.6.2. B pesynbrare u3ydeHHs (QHU3UKHM Ha YpOBHE OCHOBHOrO 0OmIero oOpa3oBaHUS Y
oOyuvatomerocst OyayT CcQOPMHUpPOBAHBI CIEAYIOIIME JIMYHOCTHBIE pE3yibTaThl B  YacTH:

1) maTpHOTHYECKOTO BOCIUTAHMS: MPOSBICHHE HHTEpeca K HCTOPHH U COBPEMEHHOMY
COCTOSTHUIO POCCUHCKON (PU3NYECKON HAYKH; IEHHOCTHOE OTHOIICHUE K JJOCTUKEHHUSIM POCCHICKUX
Y4EHBIX-(U3UKOB;

2) TPaXXTaHCKOTO U JTYXOBHO-HPABCTBEHHOTO BOCIIMTAHMS: TOTOBHOCTh K aKTUBHOMY y4aCTHIO
B OOCYXJICHUU OOINECTBEHHO 3HAYMMBIX W ITHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KCHHH (PU3MKH; OCO3HAHHE BAXXHOCTH MOPAIBHO-dTUYECKUX TPUHIIMIIOB B
JIEITEIbHOCTU Y4E€HOTO;

3) PCTETHYECKOT0 BOCHHUTAHUS: BOCIPHUATHE SCTETUYECKUX KadeCcTB (hM3MYECKON HayKu: e&
FapMOHUYHOTO HOCTPOEHHUS, CTPOTrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) LeHHOCTH HAay4yHOrO IO3HAHMA: OCO3HAHUE IIEHHOCTH (PU3NYECKOM HAayKU KaK MOILHOIO
MHCTPYMEHTA II03HAHWS MHpPA, OCHOBBI pa3BUTUS TEXHOJIOTMM, BaXKHEHUIIEW COCTaBJIAIOLIEH
KYJBTYpPBl; pa3BUTHE HAYUYHOU JIOO03HATENILHOCTH, MHTEPEca K UCCIIE0BATENIbCKOM 1€ATeIbHOCTH;

5) ¢opmupoBaHUS KyJIbTYphl 3J0pOBbS M 3MOIMOHAIBHOIO OJIarONOIy4Ms: OCO3HaHME
[IEHHOCTH 0€301acHOro 00pa3a )KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE, BXKHOCTHU MTPABHI
0e30I1acCHOr0 MOBEJCHMS Ha TPAHCHOpPTE, HA JOpPOrax, C D3JIEKTPUYECKUM U TEIUIOBBIM
000pyIOBaHMEM B JOMAIIHUX YCIIOBHSX; (OPMHUPOBAHHOCTh HaBBIKA peQIIEKCHH, NPU3HAHHE
CBOEIO  MpaBa Ha  OMHKOKY M  Takoro k€ TIpaBa y  JAPYroro  4eJOBEKa;

6) TPyIOBOTO BOCIIUTAHUSI:

7) aKTUBHOE ydacTHE€ B PEIICHUM MPAKTUYECKHX 3a7ad (B paMKax CeMbH, 00pa30oBaTEIbHOU
OpraHM3aIi, HACEJICHHOIO IYHKTa, POJHOrO Kpas) TEXHOJOTMYECKOM U  COoUUanbHOU
HaIPaBJIECHHOCTH, TPEOYIOMIMX B TOM YHCIE M (PU3NUYECKUX 3HAHHUI;UHTEPEC K MPAKTHYECKOMY
U3YYEHUIO npodeccui, CBSI3aHHBIX c buzuKoi;

8) SKOJIOTMYECKOr0 BOCHUTAHUS: OpPUEHTALUMS HAa NpPUMEHEHHE (GU3UYECKUX 3HAHUU JUIs
pemieHus 3amad B 00JacTH OKpYXarolled cpenbl, IUIAaHUPOBAHMUS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX MOCJTEJICTBUM Ui OKpyXarolled cpelpl; OCO3HaHUE TIJI00ANTBbHOTO Xapakrepa
IKOJIOTUYECKUX npooiem u nyTten ux pelieHus;

9) aganTanuy K U3MEHSIOLIUMCS YCIOBHSIM COLUAIbHON U MPUPOAHON CPEBI:IIOTPEOHOCTH BO
B3aMMOJICHICTBUM TIPH BBIIOJHEHUM MCCIIEOBAaHUN U NPOEKTOB (U3NYECKOM HarpaBIeHHOCTH,
OTKPBITOCTb OIBITY M 3HAHWAM JIPYTUX;IOBBIIMICHHE YPOBHSA CBOE€M KOMIIETEHTHOCTH Yepe3
NPAaKTUYECKYIO JIE€ATEIbHOCTh;TOTPEOHOCT, B (OPMHUPOBAHUMU HOBBIX 3HAHWH, B TOM 4HCIE
dopMynupoBaTh HJI€U, MOHATHUS, TUIOTE3bl O (U3MUECKUX OOBEKTaX M SBICHUSIX;0CO3HAHUE
Ne(QUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEHW B 00JacTH (pU3MKH;IJIAHUPOBAHUE CBOETO
pPa3BUTHS B MPUOOPETEHUN HOBBIX (DPM3MYECKUX 3HAHMI;CTPEMIIEHHE aHAJIM3UPOBATh U BBISBIIATH
B3aMMOCBSI3M TPHUPOJIbI, OOIIECTBA U SKOHOMHMKH, B TOM YHCJIE C MCIOJb30BaHMEM (PU3NUYECKUX
3HAHWI;0lICHKa CBOMX JIEWCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO CpeAy, BO3MOXKHBIX
r7100a1bHBIX MIOCJIEICTBUH.

153.6.3. B pesynbrate usydeHus (PU3UKM Ha YpOBHE OCHOBHOTO OO0IIEr0 0Opa3oBaHUS Yy
obOyvaromerocss  Oyayr  chOpMHpPOBAaHBI  MeTalpeaMeTHble Ppe3yJabTaTbl, BKIIOYAIOIINE
MO3HABATENIbHbIE yHUBEPCANbHbIE y4yeOHble JAEUCTBHUS, KOMMYHHKATHBHBIE YHHUBEPCAJIbHbBIC
ydeOHbIe JISHCTBUS, PETYIIATUBHBIC YHUBEPCAIbHBIC yueOHbIC TEHCTBUSI.

153.6.3.1. OBnaseHre yHUBEpPCATHHBIMU YU€OHBIMH 1103HABATEIbHBIMH JEHCTBUSMU:

1) GazoBbIe JIOTMYECKHE JEHCTBUS: BBISBIATH U XapaKTE€PU30BaTh CYLIECTBEHHbIE MPU3HAKU
00BEKTOB (SIBJICHMI); yCTaHABIMBATh CYIECTBEHHBIM MpU3HAK KiAacCU(UKALKUN, OCHOBAHUS IS



0000IIeHNsT M CpaBHEHUS; BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUMS B PACCMATPUBACMBIX
(axTax, JaHHBIX W HAOIIOJCHUSAX, OTHOCSIIINXCS K (PU3MUECKUM SIBJICHUSIM; BBISBIISATH TPUIHHHO-
CJICZICTBEHHBIC CBSI3U MPU HM3YYEHUHM (PU3UUECKUX SIBICHHA U MPOIECCOB, NMPOBOAUTH BHIBOABI C
UCTIOIb30BaHUEM JICIYKTHBHBIX W WHAYKTUBHBIX YMO3aKJIIOYCHUH, BBIIBUTATH THUIOTE3bI O
B3aMMOCBSI3SX (DM3MUECKUX BEIUYHMH, CAMOCTOSITEIIBHO BBIOMPATh CIIOCOO pEIIeHHus ydeOHOU
bu3nveckoii 3a1a4n (CpaBHEHUE HECKOJIBKMX BapUaHTOB PEIICHHsI, BHIOOP HanboJee Mo IXOIsIIero
c y4€TOM CaMOCTOATENIBHO BBIJICIICHHBIX KpUTEPUEB).

2) 0a30BblE MCCIEN0BATENbCKUE JIEHCTBUSA: UCIOJIb30BaTh BOIPOCH! KaK MCCIIEA0BATEIbCKUI
MHCTPYMEHT NO3HAHMS; TIPOBOJUTH 110 CAMOCTOSITEIEHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(Gu3HYECKUN OSKCIIEPUMEHT, HEOOJBIIOE WCCIEAOBaHUE (PUINYSCKOTO SIBIICHUS;0IICHUBATh Ha
NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIMIO, TIOJYyYEHHYI0 B XOJE WCCICIOBAaHUS WU
OKCIIEPUMEHTA; CAMOCTOSTEIBHO (OPMYIUPOBATH OOOOIICHHS ¥ BBIBOJABI IO PE3yJIbTaTaM
NPOBEJAEHHOTO HAOJIONCHMS, OIBITA, HCCIEAOBAHMS;IPOTHO3UPOBATE BO3MOXKHOE JallbHEHIIee
pa3BUTHUC CI)I/I3I/I‘-IGCKI/IX mponecCoB, a TakKC BbIABUT'ATh IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBLIX
YCIIOBUSX u KOHTEKCTaX.

3) pabora ¢ mHpOpMaIMEH: MPUMEHATh Pa3JIMYHBIC METOJ/bI, HHCTPYMEHTBI M 3alPOCHI TPH
MOUCKEe W 0TOOpe MHGPOPMALMU WM JAaHHBIX C Y4ETOM NPEAIOKEHHOH y4eOHOW (u3NYecKoi
3a71a4M; aHAIN3UPOBATh, CHCTEMATH3MPOBAaTh M HMHTEPIPETUPOBATH HMH(POPMAIMIO PA3TUIHBIX
BUIOB M (POPM IPEACTABICHHUS; CAMOCTOSTEIILHO BEIOMPATh ONTHMAIBHYIO (OPMY TpEACTaBICHUS
UH(pOpMAIMU U WUTIOCTPUPOBATh PEIIaeMbIe 33/1a4K HECJIOKHBIMH CXEMaMH, AUarpaMMaMiu, HHON
rpaduxoii u ux KOMOMHAIIHSIMH.

153.6.3.2. OBnaneHune yHUBEpPCATbHBIMI YI€OHBIMH KOMMYHUKATUBHBIMU JICHCTBUAMU:

1) obmieHue: B x0/1€ OOCYXKICHHS YIeOHOTO MaTepuala, pe3ybTaToB Jab0paTopHBIX padoT U
MIPOCKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOIl TeMbI M BHICKA3bIBATh HJICH, HAIICIICHHBIC
Ha pellIeHNe 3aa9u 1 MoIepKanne 01aroKenaTeIbHOCTH OOIIEHMS,;

COIOCTaBJISITh CBOU CYXKICHHSI C CY)KICHUSMHU JPYTUX YYACTHHUKOB JHMAJOra, OOHApYXHBATh
pasiiniuec U CXOJACTBO HOSHHHﬁ;BLIpa)KaTB CBOIO TOYKY 3pPCHUA B YCTHBIX W MMMCbMCHHBIX TCKCTAX;
nyOMMYHO TPEJCTaBISITh Pe3ydbTaThl BBIOJHEHHOTO (DU3MUYECKOrO OMbITa (IKCIEPUMEHTA,
UCCIJIEIOBaHMUS, MIPOEKTA).

2) coBMecCTHasl AEATEIbHOCTh (COTPYIHUYECTBO):MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA
KOMaHIHOW W  WMHAMBUAYyalbHOM  pabOTBl MNpH  peIIeHMH  KOHKPETHOW  (pu3ndecKoi
poOJIEMBbI;IPUHUMATE 1I€JIM  COBMECTHOM J1€ATENbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€
JOCTIDKEHUIO: PACHPENeNsATh POJid, OOCYXIaTh MPOLECCHl M Pe3ysbTaThl COBMECTHOW paloThI,
0000111aTh MHEHUS] HECKOJIBKMX YEJIOBEK;BBINIOJIHATH CBOIO YacTh PpabOThI, JOCTUTasi KAUECTBEHHOTO
pesyibpTaTa IO CBOEMY HAINPaBICHUIO M KOOPAMHHUPYS CBOU JEHCTBUS C JAPYTMMH YIEHAMU
KOMaH/1bl;01IeHMBaTh KaueCTBO CBOEro BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CAMOCTOSI TEIBHO
c(hOpMyYIHPOBAHHBIM y4acTHUKaMHU B3aUMOJECICTBHS.

153.6.3.3. OBnasieHre yHUBEPCATBHBIMU YU€OHBIMHU PETYIATUBHBIMU JI€HCTBUAMU:

1) camoopranu3anus:BbISIBIATE IPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CUTYalMsAX, TPEOYIOMNX
JUISl pelieHns (pU3NYecKuX 3HAHUI;0pUEHTHPOBATHCS B PA3IMYHBIX MMOAX0/aX MPUHATHUS pELIeHHH
(MHIMBHlyaTbHOE, IPUHATHE PELICHUs B TPYIIE, NPUHITHE PELICHUH IPYIIIO);CaMOCTOATEIBHO
COCTaBJISITh AJTOPUTM pelieHuss (U3MYECKON 3aJaud WIM IUIaHA HCCIIEIOBaHUS C Y4ETOM
UMEIOIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEeHTHpPOBAaTh MpeiiaraeMbie
BapHaHThl  PEIICHUU;IPOBOAUTL  BbIOOpP W OpaTh  OTBETCTBEHHOCTh 32  pEIICHHUE.

2) caMOKOHTPOJIb: AaBaTh OLEHKY CUTYalluH U MpeiaraTh miaH €€ U3MEHEeHHUS;
OOBSICHATh MPUYMHBI JIOCTUKEHUs (HEJOCTH)KEHHUS) pe3yJNbTaToOB JEATENbHOCTH, JaBaTh
OLICHKY NpPUOOPETEHHOMY OMNBITY;BHOCUTH KOPPEKTUBBI B JAEATEIHHOCTh (B TOM 4YHCIE B XOJ



BBITIOJIHCHU A (I)I/I3I/I‘-IGCKOFO HUCCICIOBAaHUsA HIN HpOCKTa) Ha OCHOBE€ HOBBIX OGCTOHTGHBCTB,
N3MCHUBHINXCA CHTyaHHﬁ, YCTaAaHOBJICHHBIX OIHI/I6OK, BO3HUKIIIHUX pr,HHOCTeI;’I;OHeHPIBaTB
COOTBECTCTBHC pe3yiibTara JA(SANN 1 u YCIIOBUSM.

3) SMOLMOHATBHBIN WHTEJUIEKT: CTABUThH ce€0sl HA MECTO JIPYroro 4YelioBeKa B XOJ€ CIOpa MU
JUCKYCCMM Ha HAy4yHYl0 TeMy, IIOHMMaTb MOTHBBI, HAaMEpeHHs U JIOTHMKY JApYroro.

4) npuHsATHE ce0s U IPYrUX:MIPU3HABATH CBOE MIPABO HA OLIMOKY MPH pelIeHUH (PU3TUECKUX
3a/1a4 WM B YTBEPKJICHUSAX HA HAYYHbIE TEMbI U TAKOE XKE MPaBO JPYroro.

153.6.4. TIpeamMeTHble pe3yJbTAThl OCBOEHHS MporpaMmbl no ¢u3uke (0a30BbINH
YPOBEHbB).

153.6.4.1. Ilpeomemmnoie pe3yibmamovl 0C60€HUA NPOZPAMMDBL RO (PU3UKE K KOHUY 00yUeHUs
6 7 Knacce:

[IpenmerHble pe3ynpTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb C(HOPMHPOBAHHOCTH Y
00yyaroImuxcs YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: (PU3MYECKHEe M XMMHUYECKUE SIBJICHMs, HAOJIOJCHUE, HKCIEPUMEHT,
MOJIeNIb, TUMOTE3a, CAWHUIBI (PU3MUECKUX BEJIWYHMH, aTOM, MOJIEKYJA, arperaTtHble COCTOSHHS
BemiecTBa (TBEpHOE, IKHUJAKOE, Tra3o00pa3HOe), MEXaHM4YecKoe JBIM)KEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAEKTOPHSI, paBHOAEUCTBYIOIIAs cull, nedopmanus (yrnpyras,
IUIaCTHYECKast), HEBECOMOCT, cooOuiaromuecs COCY/IBI;

pa3nuuath saBieHus (Auddys3us, TEmIOBOE [BUKEHUE YaCTUI[ BEIIECTBA, PaBHOMEPHOE
JIBIDKEHHE, HEPABHOMEPHOE JIBUKCHUE, MHEPIIHS, B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C
3aKpeIIEHHON OChIO BpallleHus, Mepefaya JaBleHUs TBEPABIMU TellaMU, KUAKOCTIMHU U Ta3aMu,
atMoc(epHOe JaBicHHE, IJIaBAaHUE TeJl, IPEBPAIICHUS] MEXaHUYCCKOW SHEPTUH) 1O OMHCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX HaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHNE M3YYEHHBIX (DM3MUECKUX SIBICHHUNA B OKPYXAIOIIEM MHUPE, B TOM
yucie GU3nYecKue sIBJICHUS B MIPUPOJIE: MPUMEPHI IBMKEHUS C PA3TUYHBIMUA CKOPOCTSMH B SKMBOM
U HEKUBOW MPUPOJE, NEHCTBHE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO
JIaBJICHUs Ha JKUBOW OpPraHU3M, TUIaBaHUE PhIO, pblYard B TEJE 4YeJIOBEKa, MPU ITOM NEPEBOJUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKHU) (PU3HMUECKHUX
SIBIICHUM

ONKCHIBATh M3yYEHHBbIE CBOMCTBA Tel W (U3NYECKUE SBJICHUS, HUCHOJIb3YS (QU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHIIA
YIPYTOCTH, CUJa TSYKECTH, BEC Tesla, CHJIa TPEHUs, JaBiieHue (TBEPAOro Tela, >KUJIKOCTH, rasa),
BBITQJIKMBAIOIAs CHJIa, MeEXaHuWdeckas pabdoTa, MOIIHOCTb, IJIEUYO CHJIBI, MOMEHT CHJIBI,
KOA((UIMEHT MOJIE3HOro NEHCTBUS MEXAaHW3MOB, KMHETHYECKas M MOTEHIMaIbHAsl SHEPTHs), IPU
OTHCAHHUHM MPABUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI MCIIOIB3YEMbIX BEJIMUUH, UX 0003HAYECHUS U
eAUHULB (U3MYECKUX BEIMYMH, HAXOAWTH (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH TPA(PUKH M3YUEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTEpHU30BaATh CBOMCTBA TCI, (1)H3quc1<1/1e ABJICHUA W NPOHECCHI, HMCIIOJIb3ys IIpaBUJIa
CIOXeHHs CUT (BAOJb ONHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MpaBUIIO
paBHOBecus peruara (0510ka), "3070TO€ MpaBmiIo" MEXaHUKH, 3aKOH COXpPaHEHUS MEXaHHMYECKOU
SHEPTrUH, TIPU 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alMCHIBATH €r0 MaTEMaTHUYECKOE
BBIpAXKCHUE,



OOBSICHATh (DU3NYECKHE SBICHMS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh MPUYMHHO-CIEJICTBEHHBIE CBS3H,
CTpOUTH OOBSCHEHHE U3 1-2 JIOTMYECKMX IIaroB C MCIOJIb30BaHMEM |-2 M3y4eHHBIX CBOMCTBa
bu3nueckux SBIICHUH, ¢bu3nyeckux 3aKOHa 70 %1 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7auu B 1-2 AeicTBUsI, UCHOIb3Ys 3aKOHBI U (OPMYIIbI, CBSA3BIBAIOIINE
¢u3nueckue BETUYMHBI: HA OCHOBE aHajM3a YCIOBHS 3aJauyd 3alHChIBAaTh KpPAaTKOE YCIIOBHE,
MOJICTaBIATh (PU3UUECKHE BEIMYMHBI B (DOPMYINIBI M MPOBOJUTH Pacu&Thl, HAXOAUTH CIPABOYHBIC
JTaHHbIe, HEOOXOAUMBIE JJISl PELICHUS 3a/1a4, OLCHUBATh PEATMCTUYHOCTD MOJYYSHHOH (Ppru3nuecKon
BEJIMYMHBI,

pacrio3HaBaTh MpoOJIEMBbl, KOTOPbIE MOXHO PEUIMTh MPU MOMOIIM (PU3MUYECKHX METOJOB, B
ONMCAHUU HCCIIECJOBAHUS BBIIEIATh IMPOBEPAEMOE MNPEANOIOKEHUE (TUIIOTE3Y), pas3inyarb U
MHTEPIPETUPOBATH MTOJYyYEHHBIH pe3ylbTaT, HAXOAUTh OIIMOKH B XO/€ OIbITA, IPOBOAUTH BBIBOJbI
1o ero pesyJibTaram;

IPOBOJUTH OIBITHI 1O HAOTIOACHUIO (PU3MUECKUX SBICHHA WM (U3NYECKUX CBOWCTB TEII:
(bopMynupoBaTh MPOBEPSIEMbIE IPEANOJNOKEHHs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOIO
00opyaoBaHus, 3alUChIBaTh X0J OIbITa u (bopmynHpoBaTh BBIBOJIBL;

BBIIOJHATh MpPSMbIE HM3MEPEHUs DPACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEMa, CHIIBI U
TEMIIEpaTypbl C WCIOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aNUCHIBATH MOKA3aHHS
pudbopoB c y4ETOM 3a/IaHHOU a0COJIFOTHOM MOTPEITHOCTH WU3MEPEHHUI;

NPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTH OIHON (PU3MUYECKOW BENWYMHBI OT JPYro C
UCIOJIb30BAHUEM MPSMbIX M3MEPEHHUH (3aBUCHMMOCTH IYTH PaBHOMEPHO IBMIKYILLETrOoCs Tejla OT
BPEMEHHU JIBIDKCHHS Tela, CHJIBI TPEHHS CKOJBXKEHHsS OT Beca Tesla, KadecTBa 00paboTKH
IIOBEPXHOCTEH TeJl M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAM CONPUKOCHOBEHMS TEJ, CHUJIbI
YIIPYTOCTH OT Y/UIMHEHHS TPY>KUHBI, BEITAJKUBAIOMICH CHUJIBI OT 00BhEMa MOTPYKEHHOM YacTH Tela
U OT IJIOTHOCTH >KMJKOCTH, €€ HEe3aBHCHUMOCTU OT IUIOTHOCTU Tesa, OT IIyOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUM IJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara U OJIOKOB, y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOI'0 MCCIE0BAaHUs, COOMPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIEays
NPEUIOKEHHOMY TIUIaHy, (UKCUPOBAaTh pPE3yJIbTaThl IOJIYYEHHON 3aBUCHMOCTH (PU3UYECKHUX
BEJIMYMH B BUJAE NPEAJIOKEHHBIX TaOaMIl M TpadUKOB, MPOBOAUTH BBIBOJBI IO pe3yjibTaTaM
HCCIICIOBAHNS,

IIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYMH (IUIOTHOCTH BELIECTBA >KUJKOCTH U
TBEPAOrO TeJla, CuUla TPEHUS CKOJIBKEHMs, [aBIE€HUE BO3AyXa, BBITAIKHUBAIOLIAA CHUIIA,
JefCTByIONIAsl Ha MOTPYKEHHOE B JKUJKOCTh TEJIO, KOI(PPHUIMEHT MOJE3HOTO JNEHCTBUS MPOCTHIX
MEXaHU3MOB), CJelys MpPEUIOKEHHOW HMHCTPYKLHUHU: MpPHU BBHINOJHEHUM HW3MEpEeHUil coOupaTth
DKCIIEPUMEHTAJIBHYI0O ~ YCTaHOBKY M BBIYMCIATH  3HAYEHUE  HCKOMOW  BEJIWYMHBI;

coOroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

UMETh MPEACTaBICHUE O MPHUHIMIAX TEHCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOMIAIOIIUEeCs COCyAbl, OapoMeTp, pblYar, MOABMXKHBIA U
HEIOABUKHBIN 010K, HAaKJIOHHAs IJIOCKOCTB;

XapaKTepu30BaTh MPHUHIIMIIBI JACHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCMOJIb30BAaHUEM UX OINUCaHHUA (B TOM YHCIE: TMOJAUIMITHUKH, YCTPOHCTBO BOJOIPOBOJA,
TUIPABIMYECKUI Mpecc, MaHOMETP, BBICOTOMED, OPIIHEBON HACOC, apEOMETP), UCTIONb3YS 3HAHUS
0 CBOICTBax (U3MYECKUX SBICHUA W HEOOXoIuMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI (HAXOAUTh MH(POPMAIIHIO O MPUMEPAX) MPAKTUYECKOTO HCIIOIH30BAHUS
($U3HYECKUX 3HAHWKM B MOBCEIHEBHOW JKU3HU ISl oOecrieueHust 0€30macHOCTH TP OOpaIieHuH ¢



npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHUS 3JI0pOBbs U COONIONEHUS HOPM
JKOJIOTMYECKOT 0 MOBEICHUS B OKpYy XKaroIeu cpene;

OCYIIECTBIISATh OTOOpP MCTOYHMKOB MH(popmanuu B MHTepHETe B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIUXCSA 3HAHUM W IyTEM CPAaBHEHMS PA3IMYHBIX
HCTOYHUKOB BBIICTATh UHGOpPMAIUIO, KOTOpas SIBISETCS IPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBIIOJIHEHUM YYE€OHBIX 33JaHUM HAYYHO-TIONYJSPHYIO JINTEpaTypy
(bu3n4ecKoro coiep:KkaHus, ClpaBOYHbIe MaTepuallbl, pecypchbl cetu VHTepHeT, BiajgeTs npuémMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanus HHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBCHHBIC KpaTKWE IHUChMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBEe 2-3
HMCTOYHUKOB MH(DOPMAILIMH, B TOM YHUCIIC MMYyOJIMYHO MPOBOJUTH KPATKHE COOOIICHUS O pe3yJibTaTax
MPOEKTOB WJIM YUYEOHBIX HWCCIEAOBAaHUN, TPU ITOM TPAMOTHO HCIIOJNB30BATh W3YYCHHBIN
NOHATHMHBIN  anmapaT Kypca  (U3MKH, CONPOBOXKJIATh  BBICTYIUICHHE  IPE3CHTAIUCH;

IIpX BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb 00513aHHOCTH B T'pYIIIic B
COOTBECTCTBHHU C ITOCTABJICHHBIMU 3aJadaMiu, CJICAUTH 3a BBITIOJITHCHHUECM IIJIaHA I[GflCTBI/Iﬁ, OLICHUBATDH
COOCTBEHHBIH BKJIaZA B ACATCIBHOCTD I'PYIIIILI, BEICTPANBATHL KOMMYHUKATUBHOC B3aHMOHeﬁCTBHC,
YUYUTBIBAsA MHCHUC OKPYKAIOIIUX.

153.6.4.2. IlpeameTHbIe pe3y/bTaThbl 0CBOCHHS IPOrpaMMBbl 10 (pU3MKe K KOHIY
o0yueHus B 8 kiacce:

[IpenmeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh C(hOPMUPOBAHHOCTD Y
o0yyaromuxcst yMeHui:

WCIIOJIB30BAaTh MOHATHSA: Macca U pasMepsl MOJIEKYJ, TEINIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHUSI BEILECTBA, KPUCTAUIMYECKHE U aMOopQHbIE Teja, HACBILICHHBIH U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSsS JHEPIUs, TEIJIOBOU
JIBUraTelnb, DJIEMEHTAPHBIM DIEKTPUYECKUM 3apsifl, DJJICKTPUYECKOE II0JIe, IIPOBOJHUKU H
JUDJIEKTPUKH, ITOCTOSTHHBIN JIEKTPUUECKUI TOK, MarHuTHOE T10JIE;

pa3nuuath ABICHUS (TEIJIOBOE PACIIUPEHUE U CKATUE, TEILIoNepeiada, TEIIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUIAPHBIE SBICHMS, HCIApEHUE, KOHACHCALUs, IUIABJIICEHUE, KPUCTAJIIM3aLus
(oTBepneBaHUE), KUIIEHUE, Teronepeaaya (TEIJIONPOBOJHOCTb, KOHBEKIMS, W3JIy4Y€HUE),
IEKTpU3ALNA TeJ, B3aUMOAECHUCTBHE 3apsiioB, JAEHCTBUA AJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJEMCTBUE MAarHMTOB, JEWCTBUE MAarHUTHOTO TOJS Ha NMPOBOJHUK C TOKOM,
HJIEKTPOMAarHUTHAs MHIYKIMS) 1O OMHCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE ¢usnueckoe SBJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBJICHMH B OKPYXAIOLIEM MHpPE, B TOM
yucie (pU3NYecKHe SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KAlWJUISIPHbIE SBJICHUS B
IpUPOJIE, KPUCTAJUIBI B Ipupoje, u3nydeHue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BbI,
o0Opa3oBaHUe POCHI, TyMaHa, MHEs, CHETa, JIEKTPUUYECKUE SBJICHUS B aTMocdepe, dIEKTPUIECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE MOJIe 3eMJIH, Apeiid MOI0COB, POJIb MArHUTHOTO MOJIS JUIS JKU3HU
Ha 3emJie, TOJSIPHOE CUSHUE, IIPU ATOM IMEPEBOAUTH NMPAKTHUECKYIO 3a7auy B YUeOHYIO, BBIJIEIATH
CyILIECTBEHHBIE CBOMCTBA (mpu3HaKH) buznueckux SBJICHUI;

OIMMCBIBATHL H3YUYCHHBIC CBOICTBA TE€N U (1)I/IBI/ILIGCKI/Ie SABJICHUS, HWCIOJb3Ys (1)I/I3I/I‘IeCKI/Ie
BCIIMYHHBI (TeMnepaTypa, BHYTPCHHSAA SHCPIrusi, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA TEINIOEMKOCTh
BCIIECTBA, YACJIbHAA TCIJIOTA IJIABJIICHUA, YACIIbHAA TCILJIOTA Hap006p330BaHI/I$I, yAacCIbHas TCIJI0Ta
CropaHus TOIIJIMBA, KOZ—)(b(I)I/ILII/ICHT MOJIE3HOI'O JEUCTBUS TEIJI0BOI MalIuHbI, OTHOCHUTCIIbHAsA
BJIAXKHOCTH  BO31YyXa, BHGKTpI/I‘IeCKI/Iﬁ 3apsaja, Cuia TOKa, OJJEKTPUUYCCKOC - HAIPSKCHUC,



COMPOTHUBIICHUE TPOBOJHHKA, YJCIbHOE COMPOTHBICHHE BEIIECTBA, pPaboTa ¥ MOIIHOCTh
JIEKTPUYECKOTO TOKA), IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOIb3YEMBIX
BEJIMYMH, 0003HAUCHUS W CIMHUIBI (DU3MYECKUX BEIWYHH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIIUE
JaHHY!0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIHMYMHAMHU, CTPOUTH TpaQUKU H3YYEHHBIX
3aBUCUMOCTEN buznuecKux BEJINYUH;

XapaKTepU30BaTh CBOWMCTBA TeN, (U3MUYECKUE SIBICHHUS WU TPOIECCHI, HCIONB3Ys] OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA, MPUHLHUI CYHNEPIIO3ULIUU
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTka Lenu, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHHS OHHEPruH, IMPU 3TOM YMeTh (OPMYIHUPOBATH 3aKOH U
3aIHChIBATh ero MaTeMaTHIeCKOe BBIpQKEHHUE;

OOBSICHATH (PU3NYECKHE TPOLECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHUTYyallUi
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
o0BbsicHeHuE U3 1-2 JIOTUYECKUX LIaroB ¢ MCIOJIb30BaHUEM |-2 M3y4EHHBIX CBOMCTBA (DPU3MUECKUX
SBIICHUH, busnuecknx 3aKOHOB WIN 3aKOHOMEpPHOCTEH;

peuiaTtb paCLIéTHBIG 3aJ1a4u B 2-3 ,Z[eﬁCTBI/IH, HCIIOJIb3YA 3aKOHBI U (I)OpMYJ'IBI, CBA3BIBAIOIIIHEC
(1)I/I3I/I‘~I€CKI/Ie BCJIMYMHBI: Ha OCHOBC aHali3a YCJIIOBUA 3aJadd 3allMCbIBAThb KPATKOC YCIIOBHC,
BbIABJIATL HCAOCTATOK JaHHBIX JId PCHICHHA 3ajiavu, BLI6I/IpaTB 3aKOHBI U (1)OpMyJ'II>I,
H€06XOI[I/IMI)I€ st eé peumicHus, MNPOBOAWUTH pvaéTH U CpaBHUBATH IIOJYYCHHOC 3HAYCHHC
q)HSquCKOﬁ BCJIMYHMHBI C HN3BCCTHBIMU JaHHBIMM

paciio3HaBaTb HpO6J’I€MBI, KOTOpPBIC MOXHO PCHIMTL IIpU ITOMOIIU (1)I/ISI/I‘ICCKI/IX MCTOAOB,
HCIIOJIB3Ysl OIMMCAHUC MCCICAOBAHUSA, BBIACIIATL IPOBCPACMOC MPCAINOJI0XKCHUC, OLUCHHUBATDH
MMpaBUJIbHOCTb Inopsaaka IMPpOBCACHU HCCIICIOBAHUA, IIpOBOAUTH BBIBO/IBI,

MPOBOAMTH OMBITHI MO HAOMIOEHUIO (U3MUYECKUX SBICHUN HIM (U3NYECKUX CBONCTB TeEl
(KanmuWJUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHHUS BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAaHUS U HArpeBaHUsl MPH M3IYyYEHHH OT LBETa H3JIydaromieid (IMOTJolaronieil)
MMOBEPXHOCTH, CKOPOCTh UCIIAPEHHUS BOJBI OT TEMIIEPATYPHI )KUAKOCTH U TUIOMIAIA €€ TOBEPXHOCTH,
ANEKTPU3ALMS TEJI U B3aUMOJCHUCTBUE JJIEKTPUYECKUX 3apsA/IOB, B3aWMOJEHUCTBUE ITOCTOSHHBIX
MAarHUTOB, BU3YAJIM3AlMsl MATHUTHBIX MOJIEWM MOCTOSIHHBIX MarHWUTOB, JIEMCTBUSI MAarHUTHOTO IMOJIA
Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuMTa, CBOWCTBA AJIEKTPOABUIATEINsSl IOCTOSHHOTO
TOKa): (hOPMYIUPOBATH MPOBEPSiEMbIE MPEANOJIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
o0opymoBaHus, OIUCHIBATH X0x OIbITa u dbopmynupoBath BBIBO/IBI;

BBITIOJIHATE TIPAMBIC U3MCEPCHUSA TEMIICpPATYPHI, OTHOCUTEJIPHONU BJIAKHOCTH BO3J1yXa, CHJIbL
TOKa, HAIIPSAKCHUA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60p0B n JaT4YuKOB (1)1/131/ILIGCKI/IX BCJIIMYHH,
CpaBHHUBATb  PC3YJIbTAThHI H3MepeHHI>i C y‘léTOM 3aZ[aHHOﬁ a0COIFOTHOM MOrpeCIIHOCTH;

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BENIMYUHBI OT JIPYrod C
WCIIOJIb30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHUSI TTPOBOJHUKA OT €r0 JIJIUHBI,
IJIOIIAJAM MONEPEYHOrO CEUEHUS U YIEIBbHOTO COIPOTUBIIEHUS BEIIECTBA IPOBOJAHUKA, CUIIBI TOKA,
WJIYIIETrO Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IPOBOJHUKE, UCCIEIOBAHUE MOCIEI0BATEIBHOTO U
MapauIeTbHOTO COCTUHEHHUH MPOBOJHUKOB): MJIAHHUPOBATh UCCIIEIOBAHHUE, COOUpATh YCTAHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIAEAYs MPETOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJIYYCHHOU
3aBUCHUMOCTH B BHJIE TaONMUIl U TpadUKOB, MPOBOAUTH BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHUS;

MMPOBOAUTH KOCBCHHBIC U3MCPCHUA (I)I/I3I/ILIGCKI/IX BCJIIMYHH (y,[[eJIBHaSI TEIJIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHUEC TIPOBOJHHKA, pa60Ta U MOINHOCTb OJJCKTPHUYCCKOI'O TOKa)i IJIAaHUPOBATH
HU3MCPCHUA, COGI/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS HpCﬂHOH(CHHOﬁ HHCTPpYKIUH, U
BBIYUCIIATH 3HA4YCHHUEC BCJIIMYHHBI,



co0II01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000PYIOBAaHUEM;

XapaKTepU30BaTh MPHUHIIUIGI JACUCTBUS M3YyYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
UCIIOJIb30BaHUEM HUX OMHCAaHMs (B TOM 4YHCIIE: CUCTEMa OTOIUIEHUS JAOMOB, TUTPOMETP, MapoBas
TypOUHA, amMIepMeTp, BOJBTMETP, CUYETYMK DJICKTPUUYECKOH HSHEPruu, 3JIEKTPOOCBETUTEIILHBIC
npuOOpbl, HarpeBaTeNIbHBIE AIEKTPONPUOOpHl (TPUMEpPHI), AJIEKTPUYECKUE MPEAOXPAHUTEINH,
JIEKTPOMArHuT, 53JIEKTPOJBUIATEN]b IIOCTOSHHOIO TOKA), HCHOJB3YyS 3HAHHUS O CBOICTBax
buznueckux SBJICHUU u HE0OXO0IUMbIE ¢busnueckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKAaM (HUJKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb
BHYTPEHHEI'O CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUYECKUX Lene c
II0CJIEZI0BATENIbHBIM U MApaJUIeJIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3iinyasi yCIOBHbIE 0003HAYECHUS
3JIEMEHTOB JIEKTPUYECKUX Leneu;

MPUBOJIUTH MpUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEpax) MPAKTUYECKOTO MCIOIb30BAHUS
(GU3MYECKUX 3HAHUHN B MOBCEIHEBHON XU3HU ISl OOecTieueHus 0€30MaCHOCTH TP OOpPALICHUH C
npubopaMd ¥ TEXHHYECKUMHU YCTPOHMCTBAMHU, COXpPAHEHHUS 3J0pPOBbS U COOINIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKpYyKaroIieu cpene;

OCYIIECTBIISITh MOMCK HH(pOpMaIu (U3NIECKOTO conepkaHust B VIHTepHETe, HA OCHOBE
UMEIOLTNXCS 3HAHUN U MYTEM CPaBHEHHUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIACNATH HHGOPMAIIHUIO,
KOTOpast SBJISIETCS IIPOTUBOPEYUBOI WIn MOXET OBITH HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBIIOJIHEHUU YYE€OHBIX 3aJaHUM HAyYHO-TIONYJSPHYIO JIUTEpaTypy
(bu3MUecKoro cofiep>kaHus, ClpaBoOYHbIe MaTepualibl, pecypchl cetu VIHTepHeT, BiaseTh npuéMamu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBanus MHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 00001as nH(HOpMAIIHIO
U3 HECKOJIbKMX HMCTOYHHMKOB, B TOM YHCIIE IyOJUYHO HPEICTABIATh PE3yJIbTaThl MPOEKTHOW HIIU
HCCIIEI0BATENIBCKON JIEATEIIbHOCTH, IIPA 3TOM TPAaMOTHO HCIIOJIb30BATh W3YYEHHBIN NOHSITHUIHBIN
amnmnapar Kypca bu3uKwy, COIPOBOXKATh BBICTYIIJICHUE [IPE3CHTALUEM;

IMPpU BBITTOJIHCHUHA y‘IC6HHX IMPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (1)H3H‘-ICCKI/IX IponeCcCOB pacupCACIATh
0053aHHOCTH B rpymnmnc B COOTBETCTBUM C IMOCTABJICHHBIMU 3ajiladyaMH, CJIICAUTH 3a BBIIIOJIHCHUCM
IJ1aHa HeﬁCTBHﬁ " KOPPCKTHUPOBATH €I0, OLCHUBATDH COOCTBEHHBII BKJIaA B ACATCIIBHOCTL I'PYIIIIHI,
BBICTpanBaTb KOMMYHUKATHBHOC BBaHMOHeﬁCTBHe, MMpOoABJIAA TOTOBHOCTH pa3peilaTb KOH(l)J'II/IKTI)I.

153.6.4.3. IlpeameTHbIe pe3y/abTAaThl 0CBOCHHMS IPOrPaMMBbI N0 (pU3MKe K KOHILY
o0yueHus B 9 kiacce:

[TpeameTrHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

WCIOJb30BaTh  MOHATHS:  CHCTEMA  OTCYETa, MaTepuajbHas  TOYKA, TPACKTOPUS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTro ABMKEHHS, Aedopmarus (ympyras, IUTacTU4ecKas), TpPeHHeE,
LHEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M TMEpPEerpy3ku, LEHTP TAKECTH, aOCOIOTHO
TBEPOE TEJO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJICOAHWsI U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, AIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa JIEKTPOMAarHUTHBIX BOJTH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUs M TOTJIOIIeHUs, anb(da-, 0eTa- U raMma-
W3JTy4YEHHUS, W30TOIIbI, sIepHast SHEPreTHKa;

pas3indatbe  SABJICHUSA (paBHOMepHoe U HCPABHOMCPHOC HpHMOJ’IHH@ﬁHO@ JBHXCHHCE,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABHIKCHUC, CBOGOJIHOC maaCHUC TEJ, paBHOMCPHOC NBUXKXCHUC
Mo OKPYXHOCTH, BSaHMOHeﬁCTBHe TCJI, PCAKTHUBHOC JIBUKCHUC, KoJyie0aTeIbHOE JBHIKCHUEC



(3aTyxaromue U BBIHYXKJCHHBbIC KOJeOaHWs), pe30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE 3BYKa,
NpSIMOJIMHEHHOE pPAcIpOCTpaHeHHE, OTPaKEHHE U IMPEIOMIIEHHE CBETa, IOJHOE BHYTpEHHEe
OTpaKCHHE CBETa, pa3joKeHue Oeloro CBeTa B CIEKTP M CIOKEHUE CIIEKTPaJbHBIX IIBETOB,
JUCTIepCUsl CBETa, EeCTECTBEHHas paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JIy4CHHS) 0 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX
JaHHOE ¢buznueckoe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE WM3YYEHHBIX (PU3WUYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE (B TOM
YUCJIC (1)I/I3I/I‘ICCKI/IG SIBJICHUS B IIPUPOLAC: TMPHUIIMBBI W OTJIHMBBI, ABUKCHHUC IUIAHCT COJ’IHG‘-IHOI?I
CHUCTEMBI, PEAKTUBHOE JIBIDKCHHE JKMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSACEHUE, CENCMUYECKHE BOJIHBI, IIlyHAMH, X0, LIBETA TE€JI, ONTUYECKUE SBICHHUS B IPUPOJIE,
OMOJIOTMYECKOE JCHCTBHE BHUAMMOTO, VYIbTPAa(HOJETOBOTO U PEHTTEHOBCKOTO W3JIYUYCHHH,
€CTECTBEHHBIN PaJMOaKTHUBHBIN (OH, KOCMUYECKUE JIy4d, PaAHMOAKTUBHOE M3ITy4E€HUE MPUPOIHBIX
MUHEpAJIOB, ACHCTBUE PaIMOAKTUBHBIX M3Iy4YEeHUI HAa OPTaHMU3M YEJIOBEKa), P 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWMCTBA (TPU3HAKHU) (PU3MUECKHUX
SIBIICHHI;

OINHUCBHIBATh M3Y4YEHHBIE CBOMCTBA Tel M (U3NYECKUE SIBJICHUS, HUCIONb3YysA (U3NUECKue
BEJIMYMHBI (CPEIHSAs U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH)KEHUHU, YCKOPEHHUE,
[IEpEMEIICHHE, IIyTh, YIJIOBas CKOPOCTh, CUJIA TPEHUSA, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOrO NAaJEHUs, BEC Tella, MMIYJIbC Te€la, UMIIYJIbC CHJIbI, MeXaHudeckas pabora U
MOILHOCTD, ITOTEHLUAIbHAsA JHEPIUs TeJla, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, IOTEHIMAILHAS
DHEPIUsl CXKATOW IPYKUHBI, KNHETUYECKasi DHEPrus, IOJHAs MEXAaHWYECKas JHEPrUs, NEpPHOJ H
4acToTa KojeOaHWi, JIMHA BOJHbI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb
IPEJIOMJICHUSI CPEJIbl), IIPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCHOIb3YEMbIX
BEJIMYMH, 0003HAYECHUS U €IUHMLBI (U3NYECKUX BEIMYMH, HAXOAUTH (POPMYIJIbI, CBS3BIBAIOLIUE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH HM3yYEHHBIX
3aBHCHUMOCTEN buznueckux BEIINYUH;

XapaKTCpUu30BaTb CBOICTBa TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUA W IMPOLCCChI, HUCIIOJB3YsS 3aKOH
COXpPaHCHUA DSHCPrur, 3aKOH BCEMHUPHOI'O0 TATOTCHHA, MPHUHIOHWII CYNCPHNO3UIMU CHUJI, HPUHIHWIL
OTHOCHUTCIIBHOCTHU Fam/meﬂ, 3aKOHBI HBI-OTOHa, 3aKOH COXpPaHCHUA UMITYJIbCA, 3aKOHBI OTPAXKCHUSA U
MMPEJIOMJIICHUA CBETA, 3aKOHBI COXPAHCHUA 3apAA0BOT0O 1 MACCOBOT'0 YHCCII ITPU AACPHBIX PCAKIUAX,
npu 5STOM (I)OpMyanOBaTL 3aKOH W  34lliUChIBATH €TI0  MATCMATHYCCKOC  BBLIPAKCHUC,

OOBSICHATh (PU3NYECKHE MPOLIECChl U CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE CHUTYyallUi
MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBIABIATL MPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
00BsICHEHHE U3 2-3 JIOTMYECKUX IIaroB ¢ MCIOJIb30BaHUEM 2-3 M3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, buznyeckux 3aKOHOB 158071 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJaud (OMMpAIOLIUEcs] HAa CUCTEMY U3 2-3 ypaBHEHMI), HCIONb3Ys
3aKOHBI U (hOPMYJIbI, CBS3bIBAIOIINE (PU3UUYECKUE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a]laud
3aMChbIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME WM H30BITOYHBIE JaHHbIE, BHIOMPATH
3aKOHBI M (QOPMYJIbI, HEOOXOJUMBIE JJIS pELIeHHs, IPOBOAUTH pPACUYETBl M  OLEHUBATH
PEATMCTUYHOCTD MOJIyYE€HHOTO 3HAYEHUS buznueckoit BEJIMYMHBI,

pacro3HaBaTh MpPOOJIEMbI, KOTOPHIE MOYKHO DELIUTh MPU MOMOLIM (PU3UYECKHX METOMOB,
UCIIONIb3Ysl OINHUCAHME HCCIENOBAHUSA, BBIACIATH IIPOBEPSIEMOE MPEANON0KEHUE, OLEHUBATH
IIPaBUJIBHOCTh TOpAJIKA TNPOBEICHUS HCCIENOBaHUs, IPOBOJINUTH BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HaOIr01eHN I u OIIBITOB;

MPOBOANTH OMBITHI MO HAOMIONEHUIO (U3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMsI SHEPruHu, 3aBUCUMOCTh MEpHoa
Kosie0aHui PYKMHHOTO MasiTHUKa OT MacChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJEOaHWH, MPSIMOJUHEHHOE pPACIPOCTPAHCHHE CBETA, Pa3IOKEHHE Oenoro



CBETa B CIIEKTpP, M3YUEHHE CBOICTB M300pakeHUs B IJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs
npeaMeTa B cOOMparomieil TnH3e, HaOMI0ACHHE CIUIOIIHBIX W JMHEHYAThIX CHEKTPOB M3ITy4CHHS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa OOOpYZOBaHUS, OMUCHIBATH XOJ
OITBITa " ero PEe3yNbTaTHI, (bopMyIHpoBaThH BBIBOJIBL;

IPOBOANUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPEHUI, ONpeaenss cpeaHee 3HaYCHUe
U3MepsIeMoil BeIMUYMHBI ((POKYCHOE pPACCTOSHUME COOMparomieil JIMH3BI), OOOCHOBBIBATH BHIOOP
crioco0a HU3MEPCHHS (M3MEpHUTEITHLHOTO pudopa);

MIPOBOAMTH UCCIIEJOBAHUE 3aBHUCUMOCTEH (DU3MUECKUX BEJIIMYMH C MCIOJIb30BAHHEM MPSIMBIX
U3MEpPEHUIl (3aBUCMMOCTb IYTM OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JIBUJKEHUHU 0€3 HayaJbHOMN
CKOPOCTH, Iepuoja KojeOaHuN MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpaKEHMsI CBETa OT YIVIa MaJeHUs W yIJla IPEJIOMIIEHHS OT YIJla MajeHus): IUIAHUPOBaTh
UCCJIEIOBAHHUE, CaMOCTOSITENIbHO COOMpAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YNbTAThl IMOITYYCHHON
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOMUI] W TrpadUKOB, MPOBOAUTH BBIBOABI IO
pe3ynbTaTam HCCJIEI0BAHMS;

MIPOBOANTH KOCBEHHBIE M3MEpeHUsl (PU3MYECKHX BEITUYHUH (CPEIHSAS CKOPOCTh U YCKOpPEHUE
TeJa MPU PaBHOYCKOPEHHOM JIBJKCHHMH, YCKOPEHHE CBOOOJIHOTO MAACHHS, KECTKOCTh MPYKUHBI,
KOX(P(UIIMEHT TpPEeHUs CKOJNbXKEHUS, MeXaHuuyeckas paboTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJie0aHUH MaTEeMAaTUYECKOTO M MPYKUHHOTO MAsTHHKOB, ONTHYECKAs CHJIa COOMPAIOIICH JIMH3BI,
paZvoaKkTUBHBIN (OH): MIAHUPOBATH W3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHSITh U3MEPEHUs, CIeNysl MPEMIOKEHHON HHCTPYKIIMH, BBIYUCIISATh 3HAYEHUE BEITUUYUHBI U
AQHAJIM3UPOBATh IMOJYYEHHbIE pE3yJabTaThl C YYETOM 3aJaHHOW MOTPEHIHOCTH HW3MEpPEHUN;

coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJIENe: MaTepraibHas TOUKa,
a0COJIIOTHO TBEPJIO€ TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAS JINH3Aa, IJTaHEeTapHask MOJIEIb
aToMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIIUILI JACHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
HUCIIOJIBb30BaHHUEM HX OIIMCaHUS (B TOM 4YHUCIIC: CIIMAOMETP, AATUUKHK IOJOKCHUA, PACCTOAHUA U
YCKOpEHUS, paKkeTa, IX0JIOT, OYKH, IEPUCKOI, oToarnmapaT, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOIL,
JIO3UMETp, Kamepa BuiabcoHa), HMCHONB3ysd 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUU U
HEOOXO0IUMBIE buznueckue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH MW3YYEHHBIX TEXHUUYECKUX YCTPOMUCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-TIPAaKTUUYECKUX
3aJa4, ONTHUYECKHE CXEMbI JJI MOCTPOEHHs M300paKeHWH B IUIOCKOM 3epKaje M coOuparoeit
JIUH3E;

IPUBOJIUTH IPUMEPHI (HAXOAUTh MH(OPMAILIMIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
¢u3nuecKux 3HaAHUN B MMOBCETHEBHOM KM3HM JUIs oOecrieueHus: 6e30MacHOCTH NMPH OOpaIleHUuH C
npubopaMi M TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHUS 3J0pPOBbS U COOJNIIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY’Karollen cpexne;

OCYILECTBIIATh MOUCK UHPOpMaLuu B MIHTEpHETE, CaMOCTOATENBHO (QOPMYIUPYST TOUCKOBBIIM
3arpoc, HaXOOUTh IYTU ONPEIENIEHUs TOCTOBEPHOCTH MOJyYE€HHOM HHQOpMAIMM Ha OCHOBE
UMEIOIINXCSA 3HaHUHN u JOTIOJIHUTEIbHBIX HMCTOYHUKOB;

UCMOJIb30BaTh TMPU BBINOJHEHUM Y4YeOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO JHMTEpATypy,
CIIPaBOYHBIE MaTepUaJIbl, pecypchl ceTu HTepHeT, BIajeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus uHpOpMaLUU u3 OJTHOM 3HAKOBOM CHUCTEMBI B IpYTyIo;



co3/aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIIECHHS Ha OCHOBE HH(OpPMAIMH W3
HECKOJBKMX  WCTOYHUKOB, MYOJWYHO  TPEACTABIATH  PE3yNbTaThl  MPOCKTHOH  WIH
HCCIIEIOBATEIILCKON JIEATENBHOCTH, IPH 3TOM T'PAMOTHO MCIOJIb30BATh M3YYEHHbBIA IMOHSITHUHHBIN
amnmapaT M3y4aeMoro pasjenia (M3MKH W COMPOBOXKIATh BBICTYIUICHHUE TpE3eHTAlMeld ¢ y4EToM
0COOEHHOCTEN ayIuTOpUU oOyuaromuxcsl.

"153.7. B (eneparbHBIX W PETHOHAIBHBIX TMIPOIEAYypaX OIEHKH KadecTBa OOpa3oBaHUs
HCIIOJIB3YETCS TIepeueHb (KOAM(PUKATOP) pacnpeeIeHHbIX 10 KJIaccaM MPOBEPsEeMbIX TpeOOBaHMIA
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOW MporpaMMbl OCHOBHOTO  OOILIETO
00pa30oBaHUs U 2JIEMEHTOB COJIEPKaHUs 10 (pU3MKeE.

Tabmuma 22
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI1 00pa30BaTeILHON MPOrPaMMbI
OCHOBHOTI0 0011ero oopasosanus (7 kiacc)

Kon ITpoBepsieMbie MPeIMETHBIC PE3yIbTAThl OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM
npoBepsi- MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
eMOT0
pe3ynbrara
1.1 MCII0JIb30BATh M3YYCHHbIC TOHATHS
1.2 pa3nuyaTh SBJICHUS [0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE
1.3 pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MYECKUX SBICHHUI B OKPY)KAIOIIIEM

MHUDpE, B TOM 4Hclie (pu3nuecKue SBICHHUS B IPUPOE, TIPU 3TOM IIEPEBOJAUTH
MIPAKTUYECKYIO 3371a4y B y4eOHYI0, BBIIENATh CYIIIECTBEHHbIE CBOMCTBA
(npu3HaKky) PpU3NUECKUX SIBICHUM

14 OIMCHIBATh U3yUECHHBIE CBOMCTBA Te U (PU3NUYECKUE SBICHUS, UCIIOIb3YS
¢u3nvecKre BEIIMYUHBI, IPU OMMMCAHUN TPABUIIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U €IUHULIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUUHY
C IpyTMMH BeTMYMHAMHM, CTPOUTDH I'paKU U3YUEHHBIX 3aBUCUMOCTEHN
(bU3UYECKUX BEITMYUH

1.5 XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHUS U MPOLIECCH, UCTIOb3YsI
M3Y4YEHHBIE 3aKOHBI, IPU ATOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aIMChIBAaTh €70 MATEMATUYECKOE BBIPAKEHHE

1.6 OOBSICHATH (PM3UYECKHUE SIBIICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYaI1il MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISTD
IPUYMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH O0bSICHEHHE U3 1-2 TOrHUecKux
11aroB ¢ onopoi Ha 1-2 u3yyeHHBIX CBOMCTBA (PU3HUECKUX SIBJICHUM,
(U3MYECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7 pemarh pacu€THble 3a7a4u B 1-2 1elicTBUS, UCIIOIb3Ys 3aKOHBI U (OPMYIIbI,
CBSI3bIBAOIIME (PU3HUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 3ajauu
3aMMCchIBaTh KPaTKOE yCIOBHE, MOACTABIATh (GU3NUECKUE BEIMYMHBI B (DOPMYJIIbI
U TIPOBOJIUTH PACUYETHI, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JUIS
pelIeHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MOJYyYeHHON (hru3HUecKoit
BEJIMYHUHBI

1.8 pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH P MOMOLTH (PU3NIECKUX
METOJIOB, B OIIMCAHUH MCCIIE0BAHUS BBIIEISTH IPOBEPSIEMOE MPEATIONOKEHNE
(rumotesy), pa3Iu4aTh U UHTEPIPETUPOBATD MOTYUECHHBIN pe3ylbTaT, HAXOAUTh
OIIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOJBI 110 €T0 Pe3ylbTaTaM

1.9 MIPOBOAUTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN WIN GU3NUECKUX
CBOWCTB Tel: (GOopMyIupOBaTh MPOBEPsIEMbIE MTPEANOI0KEHUS, COOUPATh
YCTaHOBKY U3 MPEAJI0KEHHOr0 000pYyJ0BaHMSI, 3alIUCHIBATh X0/ ONbITA U




(hopMyIIHpPOBaTh BHIBOJIBI

1.10

BBITIONTHSTH MPSIMbIE H3MEPEHUS C UCIIOIH30BAHUEM aHAJIOTOBBIX M IU(DPOBBIX
MpUOOPOB, 3aMMUCHIBATH MMOKA3aHUs MTPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM
IIOIPEMIHOCTH U3MEPEHUN

1.11

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3UYECKOM BEIUUUHBI OT
JIPYIOH € UCIIOIb30BAHUEM IIPSAMBIX U3MEPEHUN, y4aCTBOBATH B INIAHUPOBAHUU
y4eOHOTr0 UCClIeJOBaHusl, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHMUS,
ClIeys IPEATIOKEHHOMY TUIaHy, PUKCHPOBATH PE3YJIbTAThl MOTYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE IPEUIOKEHHBIX TaOIHIL U
rpaduKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTAaTaM HUCCIICOBAHUS

1.12

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUUUH, CIELys
MPEUI0KEHHONW MHCTPYKLMU: TIPH BBHITIOJTHEHUH U3MEPEHUN COOMPATh
SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIITHh 3HAYEHNUE MCKOMOM BEJIMYUHBI

1.13

co0Jr01aTh MpaBuiIa TEXHUKKA O€30MaCHOCTH IIPU paboTe ¢ J1abopaTOpHBIM
o0opynoBaHHEM

1.14

yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € MOMOILBIO UX OIMCAHUS, UCIIONb3Ys 3HAHUS O CBOMCTBAX
(U3NYECKUX SIBICHUH U HEOOXO0IMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O MIPUMEPaX ) MPAKTUIECKOTO
WCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B IIOBCEIHEBHOW KHU3HU JIJIsl 00SCTICUCHUS
0€30MMacHOCTH MPH O0palIeHUH ¢ MTPUOOPaMU U TEXHUYECKHUMH YCTPOIICTBaMH,
COXpaHEHUS 3/I0POBBS U COOJIOJIEHUSI HOPM IKOJIOTMYECKOTO TTOBEACHUS B

OKpYKarole cpere

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(POpMaIuu B ceTn VIHTepHET B
COOTBETCTBHUHM C 33JJaHHBIM [TOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILUXCS
3HAaHUH U MyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALIHIO,
KOTOpast SIBJISIETCS NPOTUBOPEYMBON MIJIM MOXKET ObITh HEOCTOBEPHOI

1.17

HCI0JIb30BaTh IIPU BHIIOJHEHUH YUE€OHBIX 3aJJaHUI Hay4YHO-TIOYJISIPHYIO
IuTeparypy usnueckoro cojaepkaHus, ClipaBOYHbIE MaTepUalIbl, PECYpPChI CETH
WuTepHer, BnageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, TPEOOpa30OBaHUS
nH(OpMaIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIIEHUS HA OCHOBE
2-3 UCTOYHUKOB UHPOpPMALIUU (PU3HMUECKOTO COJCPKAHUSA, B TOM YHUCIIE
yOJIMYHO Jie]aTh KpaTKUe COOOIIEHUS O pe3ysibTaTax MPOEKTOB WM y4eOHbIX
HCCIIEIOBaHMM, TPH 3TOM IPAMOTHO HCIIOJIb30BaTh N3YUYEHHBIN MOHATHUIHBIN
annapar Kypca GU3MKH, CONPOBOXKIATh BRICTYIJIEHUE NPE3EHTallne

1.19

IIPH BBIMIOJIHEHUH YYEOHBIX IPOEKTOB U MCCIIEA0BaHUMN paclpeesaTh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUHM C MOCTABICHHBIMH 3a/1a4aMH, CICIUTh
3a BBINIOJIHEHUEM I1JIaHa JIEHCTBUH, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ] B
JEeATEIbHOCTD TPYIIIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
YUHUTHIBAasE MHEHUE OKPYKAIOIINX

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

Kon
pasnena

KO,Z[ QJICMCHTA HpOBCpHCMLIC QJICMCHTHBI COACPIKAHUA

1

®U3MKA U EE POJIb B IO3HAHUU OKPY)XXAIOIIIETO MHUPA

1.1 dusuka - Hayka o npupoze. Asnenus npuponasl. Puznueckne
SIBJICHUS: MEXAaHUYECKUE, TEIJIOBbIE, SJIEKTPUUECKHUE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

1.2 Oduznyeckue BelnUUHbL. M3Mepenne Gpu3nueckux BEeIUYUH.
dusnueckue npuOopsl. IlorpemHocTs N3MEpeHuii.
MexayHapoaHas CUCTEMa €AMHUIL




1.3 EcrecTBeHHO-HAYyYHBIN METO/I TO3HAHMS: HAOIIOICHHE,
MMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIIBIIKEHUE THITOTE3,
AKCIIEPUMEHT 10 MPOBEPKE TUTIOTE3, 00BICHEHUE HAOIIOAAEMOT0

SIBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIICH
1.5 [IpakTuueckue padbOTHI:

N3mepenue paccTossHUMN.
N3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pa3smMepoB MaJIbIX TEINl.

N3mepenue temnepaTypsl IpU IOMOLLIM KHUJIKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBLIE CBEJIEHI A O CTPOEHNWUN BEIIIECTBA

2.1 CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,
JTIOKa3bIBAKOIIUE TUCKPETHOE CTPOCHHE BEIIECTBA

2.2 JIBrokenue yacTtuil BeniecTBa. CBsi3b CKOPOCTH JABMKCHUS YaCTHI]
¢ Temriepatypoil. bpoyHosckoe nBuxenue, quddysus

2.3 B3anmozeicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE

24 ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ia30B, KUAKOCTEN 1

TBEPBIX (KPUCTATUIMUECKHX ) Tell. B3auMocCBsI3b MexX Ty
CBOMCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5 OCc0OEHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6 [IpakTuueckue padbOTHI:

OrneHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCIIOJIH30BAHUEM
¢dororpaduii).

OnbITEI IO Ha6J'II-0I[eHI/IIO TCIIJIOBOI'O paCIIupPCHUS I'a30B.

OnbITEI IO O6H8.py>KGHI/IIO JIENCTBUS CUII MOJICKYJISIPHOT'O

MPUTSKEHUS
JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 Mexannueckoe 1BUKeHUE. PaBHOMEpPHOE 1 HEpaBHOMEPHOE
JIBUKCHHE
3.2 Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHKEHHUH.
Pacu€r nytu u BpeMeHH IBUKEHUS
3.3 SIBnenue nHepuuy. 3aKOH MHEPLUHU. B3auMmozelicTBue Ten Kak

InpruYruHa U3MCHCHUA CKOPOCTH ABUKCHUA TCII. Macca kak MEpa
HHCPTHOCTHU TCJIA

3.4 [TnoTHOCTH BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYII
B eqnHuIle 00bEMa BellecTBa

3.5 Cuna Kak XapakTepuCTHKa B3aUMOJICHCTBUS TEJ

3.6 Cuna ynpyrocty u 3akoH ['yka. i3aMepeHue CHiTbl ¢ TIOMOIIIBbIO
JUHAMOMETpa

3.7 SIBnenue TAroTeHus U cuia TsbkecTH. Cuiia TSKECTH Ha APYTUX
minanetax. Bec Tema. HeBecoMocThb

3.8 Cuna Tpenusi. TpeHue cKoJib>KeHUs U TpeHue nmokosi. Tpenue B
Hpnpone U TCXHUKEC

3.9 CnoxxeHue cuil, HalpaBJIEHHBIX M0 OJTHOM MPSIMOMA.

PaBHOelicTBYIOIIAS CHIT




3.10

[IpakTrueckue pabOTHI:

OrnpezenieHne CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapuKa B
YKUJIKOCTH, MOJICTTH AJIEKTPHYECKOTO aBTOMOOWJIS U TaK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa Hin
IapvKa 1o HaKJIOHHOU MJIOCKOCTH.

Onpenenenne IOTHOCTU TBEPIOTO TeENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSKCHHS
(medopManium) MPy>KUHBI OT MPUIIOKEHHON CHUITBI.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTH CHIIBI TPEHUS
CKOJIbJKEHUS OT Beca TeJla U XapaKTepa CONPUKACAIOLINXCS
TMOBEPXHOCTEM

3.11 @u3nyecKue SIBICHUS B IPUPOJE: IPUMEPHI IBUKEHUS C
Pa3JINYHBIMU CKOPOCTSAMM B )KMBOW M HEKUBOU IIPUPO/IE,
JEICTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTpoicTBa: JMHAMOMETP, HOIIUITHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Hasnenne TBEpAOTO Tena. CriocoObl YMEHBIICHHS U YBEITHYCHHS
JIABJICHUS

4.2 JlaBneHue ras3a. 3aBUCUMOCTb JIaBJICHUS Ta3a 0T 00bEMa,
TEMIIEPATYPHI

4.3 [lepenaua naBneHus TBEPABIMH TEIAMH, KUAKOCTSIMU U Ta3aMHu.
3axon [lackans. [ITneBMaTHUECKHE MAIIMHBI

4.4 3aBUCUMOCTb JIaBIICHUS )KUJIKOCTH OT TTTyOHHBI.
IM'uapocraTuyeckuii napagokc. CooOaronmecs CoCy/abl.
I'napaBaruecKue MEXaHU3MBbI

4.5 ATtmocdepa 3emau 1 atMocepHoe naBieHue. [Ipuunnbl
CYIIECTBOBaHMS BO3AYIIHOM 0000uky 3eMinn. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBIECHUS OT BBICOTHI
HaJl YpOBHEM MOPsI

4.6 N3mepenue armocdeproro gasnenusd. [IpuGopsl 115 u3mepenus
aTMOC(EepHOT0 AABJICHUS

4.7 JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
BrrTankuBatonias (apxuMesioa) cuia. 3akoH Apxumena

4.8 IInaBanue ten. Bo3nyxonnaBanue

4.9 [IpakTuueckue padbOTHI:

HccnegoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BéMa
HOprméHHOﬁ B XXUJAKOCTBb 4aCTH TCJIa.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B JKHUJIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbL, AEHCTBYIOIIEH
Ha TEJIO B KUJKOCTH, OT MAacCChl Tela.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAOIIEH CHUIIBI,
JecTBYIONIEH Ha TEJIO0 B AKHUAKOCTH, OT 00BbEMA MOrpyKEHHOH B
KHUJKOCTb YaCTH TEJA U OT INIOTHOCTHU XKHUJIKOCTH.




KonctpynpoBanue apeomeTpa uiv KOHCTPYUPOBAHUE JIOJKU U
oIpeJieNieHue €€ Tpy30N0bEMHOCTH

4.10 dusnueckue SBICHUS B IPUPOJIE: BIUSHUE aTMOCPEPHOTO
JIABJICHUSI HA )KUBOI OpraHu3M, TUIaBaHUE PHIO
411 TexHU4ecKre yCTpOMCTBA: COOOMIAIONINECS COCYIbI, YCTPOMCTBO

BOJIONIPOBO/IA, THPABIMUYECKHUI Mpecc, MaHOMETp, bapoMeTp,
BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTbB, DOHEPT' U

5.1 Mexanunyeckas pabora

5.2 Mexanuyeckast MOITHOCTb

5.3 [IpocTble MexaHU3MBI: pbIuar, OJ0K, HAKJIOHHAS TUIOCKOCTb.
[IpaBuiio paBHOBecus pbryara

2.4 [TpumMeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy

5.5 "3onoToe npaBmwio" MexaHuku. KoadhuumueHt mone3noro
JeiicTBUsL MexaHu3MOB. [IpocTeie MeXaHU3MBI B OBITY M TEXHUKE

5.6 [ToreHimanpHast SHEPTUM TeJa, MOIHATOTO Hall 3eMIIEH

5.7 Kunernueckas sHeprust

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

5.9 [IpakTuueckue padbOTHI:
Omnpenenenne pabOTHI CHIIBI TPEHUS IPH PAaBHOMEPHOM JIBHKEHUH
TeJa MO TOPU30HTAIBHOMN MOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHS phlyara.
Namepenne KIIJI HakTOHHOM MJIOCKOCTH.
W3ydenne 3akoHa cOXpaHEHHs] MEXaHUYECKON YHEPIUH

5.10 Pu3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIC YEJIOBEKA

5.11 TexHn4eckue ycTponcTBa: pplyar, IOABUKHBIN U HETIOABUKHBIN

0JIOKU, HAKJIOHHAS! TJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY




IIpoBepsiemble TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOI 00pa3oBaTe/ibHOM nMporpamMmsl (8 kiacc)

Kon
poBeps-
€MOro
pe3yibTaTta

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaTh IMOHATHA

1.2

pa3nauyath SABICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOMIMX JAHHOE PU3NYECKOE SBJICHUE

13

pacrio3HaBaTh MIPOSBICHNUE U3YyUEHHBIX (PM3UUECKUX SBJICHUN B OKpPYKarOIIeM
MUpE, B TOM 4YHcle (pu3nuecKue SBICHHUS B IPUPOE, TIPU 3TOM IIEPEBOJAUTH
MIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJIENATh CYILIECTBEHHbIE CBOMCTBA
(npu3HaKM) PpU3NUECKUX SIBICHUN

14

OIMCHIBATh U3yYEHHbIE CBOICTBA TE U (PU3NUECKUE SABJICHUS, UCIIONb3YS
¢u3nyeckre BEIIMYUHBI, IPU OMUMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI UCIIOJIb3YEMbIX BETUYMH, 0003HAYEHUSI U €AMHULIBI (PU3NYECKUX
BEJIMYMH, HAXOUTh (POPMYJIBI, CBA3bIBAIOIINE TAHHYIO (PU3NUYECKYIO BETHUUHY
C IpYTUMH BEJIMYMHAMU, CTPOUTH I'paUKH N3YUEHHBIX 3aBUCUMOCTEN
(bU3NYECKUX BEJTMYUH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)1/131/I‘~IGCKI/I€ SABJICHUA U IPOLCCChI, UCITOJIB3YA
HU3YUCHHBIC 3aKOHBI, ITPHU 5TOM J1aBaTh CJIOBECHYIO (bOpMYJ'II/IpOBKy 3aKOHa U
3aIMMCBIBATH €0 MaTCMATHYCCKOC BLIPAKCHUEC

1.6

OOBSICHATH (PU3UUECKUE MPOLIECCH M CBOICTBA Tell, B TOM YHCJIE U B KOHTEKCTE
CUTYyalMi NPAKTUKO-OPUEHTHPOBAHHOIO XapaKTEPA: BBIABIISTh IPHUUYNHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 JIOTHYECKUX IIaroB C
MOMOMIbI0 1-2 U3yueHHBIX CBOWCTBA (PM3UUYECKUX SIBICHUHN, PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbIe 3a7jauu B 2-3 1eWCTBUS, UCTIOIb3Ys 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIONIME (PU3HUECKUE BETMUMHBI: HA OCHOBE aHAINM3a YCIOBHUS 3a7auu
3alUChIBaTh KPATKOE yCIOBUE, BBISABIATH HEOCTATOK JAHHBIX JUUIS PEIICHUS
3aJ1auu, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE JUIsI €€ pelIeHus,
IIPOBOJIUTH PacU€Thl U CPABHUBATH MOIYYEHHOE 3HaUe€HUE (PU3NUeCcKOn
BEJINYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOYKHO PEIIUThH IPU MOMOLTH (PU3UIECKUX
METO/IOB, UCTIOJIb3Ysl OMMCAHUE UCCIIEI0BAHMUS, BBIJICISATH IPOBEPSIEMOE
MIPEJIN0JIOKEHNE, OLIEHUBATh PABHIILHOCTD MOPSIJIKA MPOBEICHUS
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HCCIICA0BAHMS, NeNIaTh BBLIBOIbI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBJICHUN WM (PU3UUECKUX
CBOMCTB Tel: (opMynupoBaTh NPOBEPSIEMBIE IPEIIOI0KEHHS, COOUPATH
YCTAHOBKY M3 MPEAJI0KEHHOTO 000PYAOBaHMSI, OTIMCHIBATH X0/ OIbITAa U
(OpMYyIPOBATH BBHIBOIBI

1.10

BBIITOJHATD MIPAMBIC UBMCPCHUA C UCIIOJIb30BAHUEM aHAJIOTOBLIX HpI/I60pOB u
JaTYNKOB (PU3NYECKHUX BEIMYHMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUH ¢ yu&ToM
3aJJaHHO} a0COIOTHOM MOTPENIHOCTH

1.11

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHON (PM3UYECKOM BETUUUHBI OT
JAPYIOU € UCIIOIb30BAHUEM IIPSAMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIIIOJHATH U3MEPEHUS, CIelys IPEUI0KEHHOMY IJIaHy,
(buKCUpOBaTh Pe3yIbTATHI OTYYCHHOM 3aBUCUMOCTH B BUJIE TAOJIUI U
rpauKoB, eJ1aTh BHIBOJIbI O PE3Y/IbTAaTaM UCCIICIOBAHUS

1.12

IMPOBOANTHL KOCBCHHBIC U3MCPCHU A (1)H31/I‘-IGCKI/IX BCJIMYMH: IJIAHUPOBATH
HU3MCPCHUA, C06HpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA HpeﬂHOH(eHHOﬁ
HWHCTPYKIUHU, U BBIYHUCJIATH 3HAYCHUC BCJIMYNHBI

1.13

coOIIr0IaTh MpaBHiIa TEXHUKKA OE€30MTACHOCTH MPU paboTe ¢ J1ad0OpaTOpHBIM
000pynOBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOPOM Ha UX ONHCAHUS, UCIIONb3Yys 3HAHUSI O CBOMCTBAX
(bu3NYeCKUX SIBICHUH U HEOOX0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

pacnio3HaBaThb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa " U3MCPUTCIIbHBIC HpI/I60pLI
10 CXEeMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATE CXEMBI QJICKTPUICCKUX
LIETIEH ¢ mocea0BaTeIbHEIM U napajijyiCJIbHbIM COCJMHCHUEM 3JIECMCHTOB,
pasjindas yCJIOBHBIC 0003HAYEHUS DJIECMECHTOB OJICKTPHUYCCKUX merei

1.16

MPUBOANUTH IPUMEPHI (HAXOIUTh HHPOPMALIUIO O TPUMEPAX ) MIPAKTUIECKOTO
HUCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUH B HOBC@)IHGBHO?I KHU3HU I oOecrieueHust
6€30MacHOCTH IpU OOpAIEeHNH ¢ MPUOOpaMU U TEXHUYECKHMMHU yCTPOICTBaMH,
COXPAHEHHUS 3/I0pPOBbS U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBECHUS B
OKpY’KaIoLlEeH cpee

1.17

OCYILIECTBIATH MOUCK UH(OpMALIUU (PU3UUECKOTO COAEepKAHUS B CETU
HHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUU U IIyTEM CPaBHEHHUS
JIOTIOJTHUTEIbHBIX UCTOUHUKOB BBLACTSATH HH(POPMAILNIO, KOTOpas SBJIIETCS
POTHBOPEYNBON MJIM MOXKET OBITh HEJOCTOBEPHOM

1.18

MCIOJIb30BATh NP BBHIIOTHEHUU YUEOHBIX 3aJaHHI HAYYHO-TIONYJISIPHYIO
JTUTEepaTypy (PU3NUECKOro CoepKaHus, CIIPAaBOYHbIE MAaTEpUAIIbI, PECYPCHI CETH
WuTepHeT; BIaneTh NpuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, PeoOpa30BaHUs
nH(pOpMaIUY U3 OJJHOW 3HAKOBOW CHCTEMBI B JPYTYIO




1.19 co3/71aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKUE YCTHBIC COOOIIEHHUs, 00001Ias
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PM3UUECKOTO COJAEPKAHUS, B TOM
qrcie MyOIMYHO MPeACTaBIATh PE3YIbTaThl HPOSKTHON WITH
HCCIIEI0BATEIbCKON AEATENbHOCTH, IIPU 3TOM I'PaMOTHO UCIOJIb30BATh
M3YyYeHHBIN MOHATUUHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBHICTYIICHHE
Mpe3eHTalNeH

1.20 TP BBITIOJIHEHUN YY9E€OHBIX MPOEKTOB U UCCIICIOBAHUM (PU3NUECKHUX MTPOIIECCOB
pacrpenenars 0053aHHOCTH B IPYIIIE B COOTBETCTBHHU C MIOCTABICHHBIMH
3aJjauaMH, CJIEJUTh 32 BBINOJIHEHHEM IUIaHa IeHCTBUN U KOPPEKTUPOBATh €r0,
aJIeKBaTHO OIICHWBATh COOCTBEHHBII BKJIAJ] B ICSTEIHLHOCTH TPYIIIIHI,
BBICTPaUBaTh KOMMYHMKATHBHOE B3aMMO/IEHCTBHE, IIPOSIBIISAs TOTOBHOCTh
pa3pemaTth KOHQIHKTHI

IIpoBepsiemble 3JieMeHTBI cofep:kaHud (8 Ki1acc)
Kon Kon snemenra [TpoBepsieMble 37IEMEHTHI COEPKAHUS
paszgena
6 TEIUJIOBBIE ABJIEHNW S

6.1 OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKOW TEOpUHU
CTpOeHHMs BellecTBa. Macca u pa3mepbl MOIeKy. OnbITHI,
MOJITBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

6.2 Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHHIMA
BeniectBa. Kpucrannuueckue u amopdHsle Tena

6.3 OOBbsicHeHHEe CBOMCTB ra3oB, XHJIKOCTEH U TBEP/BIX T HA OCHOBE
ITOJIOKEHUI MOJIEKYJIIPHO-KHHETHYECKON TEOPHUH

6.4 CMaunBaHUWE U KalTWJUISIPHBIC SIBJICHUS

6.5 TemoBoe paclIupeHne u CKaTnue

6.6 Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTBIO TETTIOBOTO
JIBMDKEHUS] YaCTHUIT

6.7 Buytpennss sneprusi. CnocoObl U3MEHEHUs! BHYTPEHHEH dHepruu:
TEerIonepe1aya i CoOBepIIeHne paboThl

6.8 Buipl Teronepenayn: TEMJI0ONPOBOIHOCTD, KOHBEKIIMS, U3ITy4EeHUE

6.9 KonnyecTBo TemioTsl. Y aenbHas TEMIOEMKOCTh BEIECTBA

6.10 TernnooOMeH U TemI0BOE paBHOBECHE. Y paBHEHHUE TEILIOBOTO
OanaHca

6.11 [TnaBneHue M OTBepACBaHNE KPUCTAIIMUECKUX BEIIECTB. Y AeTIbHAs
TEIUIOTA IJIABJICHUS
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6.12

[TapooGpazoBanue u koHaeHcanus. Ucmapenue. Kunenue.
VY aenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIICHUS OT aTMOC(EPHOTO TaBICHUS

6.13 BraxxnocTs Bo3ryxa

6.14 DHeprus TOIMBa. Y IeibHas TEIJI0Ta CrOpaHus

6.15 [Tpununs! paboTs! TermnoBbix apurateneit KI1/] reroBoro
nBuraress. TernoBble IBUraTeNld U 3alIUTa OKPYKArOIIeH CpeJibl

6.16 3aKOH COXpaHEeHHUs U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIeccax

6.17 [IpakTryeckue pabOTHI:

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO
IIPUTSKCHUSA.

OMnBITH IO BRIPAIIUBAHHIO KPUCTAIOB MIOBAPEHHON COJIA WIIN
caxapa.

OnbITHI 110 HAOJIOICHHUIO TEIJIOBOTO PACITUPEHHUS T'a30B,
KUJKOCTEN U TBEPIBIX TEIL.

OnpeﬂeneHI/Ie HAAaBJICHUA BO3AYyXa B OaoHe miIpuna.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIEHUS BO3AYyXa OT
ero 00b€Ma U HarpeBaHUs WU OXJIAXKICHHS.

[IpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTH JUTMHBI CTOJI0MKA
KHJIKOCTH B TEPMOMETPUUECKOI TpyOKe OT TeMIepaTyphl.

Habntoienne n3MeHeHus: BHyTpeHHEH SHEpruu Tea B pe3yibTare
TEeIuIonepeiauu U paboThl BHEITHUX CHJI.

HccnenoBanue sBJICHUS TEIIO0OMEHa MPH CMEIINBAHUH XOJIOAHOMN
Y TOpsTYEN BOJBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH MpuU
TEIUI000MEHE C HarpeThIM METAJUTMYECKUM IIITHHPOM.

Ornpezenenue yaeIbHON TEIIIOEMKOCTH BEIIECTBA.




HccnegoBanue nponecca uCrapCHus.
Onpe):[eneHHe OTHOCHUTEILHOMN BIaXKHOCTH BO3yXa.

OrnpezenieHue yaeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA

6.18 duznyeckue sIBICHUS B IPUPOJIE: MTOBEPXHOCTHOE HATSKEHUE U
KaMWUTSIPHBIC SIBIICHUS B IPUPOJIC, KPUCTAJUIBI B IIPUPOJIE,
uznydenue ColHlla, 3aMep3aHe BOJOEMOB, MOPCKUE OpHU3HI;
o0pa3oBaHMe POCHI, TYMaHa, HHEs, CHEera

6.19 TexHUYECKUE YCTPONCTBA: KaTWJUIAPBI, IPUMEPHI UCTIOIB30BAHUS
KPHUCTAIJIOB, )KUAKOCTHBIN TEPMOMETP, JaTUHUK TEMIIEPaTyphl,
TEPMOC, CCTEMa OTOILICHUS JOMOB, TUTPOMETPBHI, IICUXPOMETP,
napoBas TypOHHa, JBUTATE]h BHYTPEHHETO CrOPaHUs

OJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHU

7.1 DnexTpusaiys Tel. J[Ba poja dJeKTPUUECKUX 3apsIOB

7.2 B3aumogeiicTBue 3apskeHHBIX Tell. 3akoH KyoHa (3aBUCHMOCTD
CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U
paccTosHUS MEX/y TeJIaMH)

7.3 Dnektpuueckoe mosie. Hanpsxk€HHOCTh 3JIEKTPUUECKOTO MO,
[TpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM
YpOBHE)

7.4 Hocwurenu snexkTpudeckux 3apsaoB. DIeMEHTAPHBINA AIEKTPUIECKUI
3apsin. Ctpoenne aroma. [IpoBOTHUKY B IMDIEKTPUKH

7.5 3aKOH COXpaHEHHsI DJIEKTPUUECKOTO 3apsijia

7.6 DNEeKTPUIECKUH TOK. Y CIIOBHUS CYIIECTBOBAHUS dIIEKTPUIECKOTO
TOKa. VICTOYHHKY OCTOSITHHOTO TOKa

1.7 JlecTBHSI 2JIEKTPUUECKOTO TOKA (TEMIOBOE, XMMUUYECKOE,
MarHuTHOE). DIEKTPUYECKUN TOK B )KHJKOCTSIX U Ta3ax

7.8 OnexTpuueckas 1enb. Cuia Toka. DIeKTpUIecKoe HapsHKeHUE

7.9 ComnpoTHBJICHNE IPOBOAHUKA. Y IEITHHOE CONMPOTHBIICHUE BENIECTBA

7.10 3akoH OMa JJ1s1 yJacTKa Henu

7.11 [TocnenoBarenbHOE M MapaAJICIIBHOE COSTMHEHUE TTPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH AyIeKTpUUecKoro Toka. 3akoH Jxoyis - Jlenna

7.13 DJNEeKTpUYECKUE IETH U MOTPEOUTENN SIEKTPUIECKOM SHEPTHU B
onITy. KopoTkoe 3ambikaHue

7.14 [TocrossHHBIE MAarHUTHI. B3auMo1elicTBUE TOCTOSSHHBIX MArHUTOB

7.15 MarguTtHoe nosje. MarauTHoe 1oJjie 3eMJIM U €ro 3HaYECHUE IS




JKA3HU Ha 3eMie

7.16 OmneIT OpcTena. MarHuTHOE 1oJI€ 3JIEKTPUUECKOI0 TOKa.
[IpMeHeHue HIeKTPOMarHuTOB B TEXHUKE

7.17 JIelcTBHE MarHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM.
DneKTpoABUTaTesbh MOCTOSIHHOTO ToKa. Vcnonb30Banue
AJIEKTPOIBUTATENICH B TEXHHUYECKUX YCTPOIMCTBAX U HA TPAHCTIOPTE

7.18 OnbiTel Papajes. SABaeHUE JIEKTPOMArHUTHOM MHTYKIIUH.
IIpaBuiio Jlenna

7.19 Onektporereparop. CrocoObl MOTyYEHUs FICKTPUICCKON YHEPTHUH.
DNEKTPOCTAHIINH Ha BO3OOHOBJISIEMBIX HCTOYHHKAX YHEPTUU

7.20 [IpakTuueckue padbOTHI:

OmnbITH IO HAOTIOICHUIO SJICKTPU3AINH TEJI MHIAYKIHEH U IPH
CONPUKOCHOBECHUH.

Hccnenosanue HeﬁCTBHﬂ QJICKTPHUUYCCKOI'O IT0JIS Ha IIPOBOJAHUKHU H
AUDJICKTPUKH.

COopka u mpoBepka pabOThI AIEKTPUIECKON IETH MTOCTOSTHHOTO
TOKa.

I/ISMepeHI/Ie " pEryjinpoBaHUC CUJIbI TOKA.
I/ISMepeHI/Ie U PEryjInpOBaHUC HAIIPSIKCHU.

HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKa, HAYHIETO Y€pe3 pE3nucCTOD,
OT COIIPOTUBJICHUA PE3UCTOPA U HANIPAKCHUS HA PE3UCTOPC.

OHLITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTD 3JICKTPUUYCCKOT'O
COITPOTUBJICHUS ITPOBOJHKUKA OT €TI0 JJIMHBI, IO MMOIIEPEUYHOTO
CCUCHUA U MaTCpuaja.

[IpoBepka mpaBuia ClI0KEHUs HAMIPSKEHUN TIPU MOCIEI0BATEIHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisl CUIIBI TOKA MPH MAPAIIIEIBHOM COETUHEHUH
PE3UCTOPOB.




Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepes3
pe3ucTop.

OmnpeneneHre MOIIHOCTH AJIEKTPHUYECKOTO TOKA, BBIJCISIEMON Ha
pesucrope.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYyHICTO 4€pEe3 JIAaMIIOYKY,
OT HaAIIPSKCHHUA Ha HEH.

Onpenenenue KIIJ[ narpesares.

HccnenoBanue MariuTHOT'O B3aUMOJACUCTBUS ITOCTOSTHHBIX
MAar"auToOB.

I/I3y‘~I€HI/I€ MAaramMTHOI'O IIOJIA MOCTOAHHBIX MArHuTOB IIPU UX
O6T>€,I[I/IHCHI/II/I H PasacICHUU.

HccnenoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO
CTpEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTD CHJIbI B3aUMOJIEHCTBUS
KaTYIIKHA C TOKOM U MarHuTa OT CUJIbl TOKA U HaIllpaBJICHUS TOKa B
KaTyIIKe.

N3yuenne neicTBrs MArHUTHOTO OJISI HA IPOBOJAHUK C TOKOM.
KoHncTpynpoBanue u usydeHue paboThl AIEKTPOABUTATENSL.
N3mepenne KI1/] anexkTpoaBuraTenbHOM yCTaHOBKH.

OMBITHI 11O UCCIIETOBAHUIO SIBJICHUS MJIEKTPOMATHUTHON UHIYKIIVH:

HCCIIeIOBaHNUE U3MEHEHUM 3HAUYCHUS U HaITpaBJICHUA
HHAYKIOIMOHHOI'O TOKA

7.21 Ou3nYecKue SIBICHUS B IPUPOJIC: HIEKTPUICCKUE SBICHHUS B
aTMocdepe, MEKTPHUIECTBO )KUBBIX OPTaHU3MOB, MAarHUTHOE TT0JIC
3emuu, apeiid MoI0COB, POJIb MATHUTHOTO TOJIS IS )KU3HH Ha
3emiie, NOJISIPHOE CUSIHHE

7.22 TexHu4yeckue yCTpoHCTBa: IEKTPOCKOII, aMIIEPMETP, BOJIBTMETD,




peocTar, CUETUUK AIIEKTPHUUECKON IHEPTUH, IITEKTPOOCBETUTEIILHBIC
MPUOOPHI, HArpeBaTEIBHBIC AJCKTPOTIPUOOPHI (TIPUMEPHI),
INEKTPUUYECKUE TPEOXPAHUTENH, HICKTPOMATHUT,
AJIEKTPOBUTATEIb TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO

TOKa
Tabnuna 22.4
IIpoBepsiemble TpeOOBaAHMS K pe3y/JibTaTaM OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM MporpaMmal (9 kiacc)
Kon [IpoBepsiembie MpeIMETHBIE pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTebHON
npoBepsi- MIPOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs
€MOT0
pe3ynbTara
11 KCIOJIb30BATh N3YYEHHBIE TOHATHS
1.2 pasnuyaTh SBJICHUS 110 OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE
1.3 pacro3HaBaTh MMPOSIBICHNE U3YUYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM

MHpE, B TOM YHCIIe GU3NUECKHE SBICHHUS B IPUPOE, IIPH STOM MEPEBOIUTH
MPAKTUYECKYIO 331a4y B y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) GpU3NYECKUX SIBICHUIN

14 OTMCHIBAaTh U3yYEHHBIE CBOICTBA Te U (PU3NUECKUE SABIICHUS, UCTIOIb3YSI
¢u3nyeckre BEIMYMHBI, IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI
CMBICJ HCTIOJIb3YEMbIX BETMYMH, 0003HAYEHUSI U €AMHUIIBI PU3NUECKUX
BEJIMYMH, HAXOUTh (POPMYJIBI, CBA3bIBAIOIINE TAHHYIO (PU3NYECKYIO BETHUUHY
C IpYTUMH BEJIMYMHAMHU, CTPOUTH TpaMKU N3YUEHHBIX 3aBUCUMOCTEMN
(bU3NYECKUX BEJTMYUH

1.5 XapaKTepu30BaTh CBOWCTBA Tell, GU3MUYECKUE SBJICHUS U MTPOLIECCHI, UCTIOIb3Ys
M3yYEHHBIE 3aKOHBI, IPU ATOM JIaBaTh CJIOBECHYIO (POPMYTUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTHUYECKOE BhIpAKEHHE

1.6 OOBIICHATH (PU3UUECKHE TPOLIECCHl M CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYyalMi NPAKTUKO-OPUEHTHPOBAHHOIO XapaKTEPA: BBIABIISTh IPHUUYNHHO-
CII€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2-3 JIOTHYECKUX IIaroB C
MOMOMIBIO 2-3 U3yYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUN, PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH

1.7 pemarh pacu€THbIe 3a7a4M (ONMUparoLIUecs: Ha CUCTEMY U3 2-3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBaIOIINE (PU3NUECKIE BETUYUHBI: Ha
OCHOBE aHaJIM3a YCIOBUS 3a7]a4d 3alHUChIBAaTh KPATKOE YCIOBHE, BHISBIISTH
HEJIOCTAIOIINE WIIH U30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBI,
HEO0OXOIMMBIE JUIS PEIICHHUS, TPOBOJAUTH PACUETHI U OLICHUBATh PEATUCTHYHOCTD




MOJIYYEHHOT0 3HAaYeHUs (PU3HUECKON BEIIMYUHBI

1.8

pacro3HaBaTh MpoOJIEMbl, KOTOPBIE MOXKHO PEIINUTh P MOMOIIN (PU3NIECKUX
METOJIOB, MCIIOJIb3Ysl OMMCAHUE UCCIEJOBAHHS, BBIACIATH IIPOBEPIEMOE
MPEIO0I0KEHNE, OI[CHUBATh MPABUIILHOCTh TOPSIIKA IPOBEICHUS
UCCIIEJOBAaHMS, /ICaTh BHIBOBI, HHTEPIIPETUPOBATH PE3YJILTATHl HAOMIOICHUHN 1
OTIBITOB

1.9

MPOBOIUTH OTBITHI [0 HAOIIOCHUIO PU3MUYCCKUX SABICHUMN MIH (PU3UYECKUX
CBOWCTB TEJ: CAMOCTOATEIHHO COOMPATh YCTAHOBKY U3 U30BITOYHOT'O HAOOpa
000pyIOBaHUs, OMUCHIBATH XOJ1 OIBITA U €T0 Pe3yabTaThl, HOPMYITHPOBATH
BbIBOIbI

1.10

MIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPECHUH, OIPEACIIss
CpelHee 3HaueHHEe U3MepseMol BeNUMHbI ((POKyCHOE paccTOsTHUE
cobOuparoiiei JuH3b1), 000CHOBBIBATH BHIOOP CIIOCO0a H3MEPEHUS
(n3mepuTeapHOrO Nprbdopa)

1.11

IIpOBOAUTH UCCIICAOBAHUC 3aBUCHUMOCTEN q)HSI/I‘IeCKI/IX BCJIMYHH C
HCIIOJIb30BAHHUEM IIPSAMBIX I/IBMCpCHHfIZ IJIaHUPOBATb UCCIICAOBAHUC,
CaMOCTOATCIIbHO CO6I/IpaTL YCTAaHOBKY, (1)I/IKCI/IpOBaTb PE3YyJIbTAaThL HOHy‘IGHHOﬁ
3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH B BUJC Ta6J'II/III n Fpa(bI/IKOB, J€J1aTh BBIBOJIbI
I10 PE3yJjibTaTaM HCCICOOBAHU S

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJMUMH: MJIAHUPOBAThH
U3MepeHusi, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH
U3MEPEHUS, CIIELys PENI0KEHHON HHCTPYKIUH, BBIYUCIIATh 3HAYECHHE
BEJINYMHBI U AaHAJIM3UPOBATH ITOJTYYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHOU
IIOIPETHOCTH U3MEPEHUN

1.13

co0JIroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pynoBaHUEM

1.14

pa3nnyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3MUECKUX MOJIEIEH:
MaTepHalibHasi TOuKa, a0COIOTHO TBEPOE TEJ0, TOUEUHbII HCTOYHHK CBETA,
JIy4, TOHKas JIMH34, IJIJAHETapHAasi MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO
saapa

1.15

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa MX ONMCAHUs, UCIOJb3Ysl 3HAHUS O CBOMCTBaX
(bu3NYECKUX SIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTH

1.16

HCIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKHN U3YUCHHBIX TCXHUYCCKUX
YCTPOWCTB, U3MEPHUTEIBHBIX IPUOOPOB M TEXHOJIOTUIECKUX MPOIECCOB TPH
peuICHUN y‘-IC6HO-HpaKTI/I‘ICCKI/IX 3aaa4, OIITUYCCKUC CXCMBbI JIS ITOCTPOCHU A
M300pakeHUI B TUIOCKOM 3€pKajie U COOMPAFOIICH JIMH3E

1.17

MIPUBOUTH IPUMEPHI (HAXOAUTHh HHGOPMAIIHIO O PUMEpaXx ) MPAaKTHIECKOTO




UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHOW XKHU3HU JJIs1 00eCTieueHus
0€30MMacHOCTH NP OOpalleHUH ¢ TPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXPAHEHUS 3I0POBbS U COOJIIOICHUSI HOPM IKOJIOTUIECKOTO MTOBEACHHUS B
OKpY>Kalolllen cpefie

1.18

OCYILLIECTBIIATh MOUCK UH(POPMAIMK (PU3NYECKOTO COAEPIKAHUS B CETH
WuTepHeT, caMoCcTOsATeNbHO (hOpMYIHPYSI MOMCKOBBIN 3aIIPOC, HAXOAUTH ITYTH
OIIpeJIeJIEHUS IOCTOBEPHOCTH MOIy4€HHON MH()OPMAIIMK Ha OCHOBE
MMEIOIIMXCs 3HAHUU U JONOJHUTEIIBHBIX NCTOYHUKOB

1.19

MCIOJIb30BaTh MIPU BHIOJHEHUH YU€OHBIX 3aJJaHHI Hay4YHO-TIOMYJISPHYIO
TUTEepaTypy (PU3UUIECKOro CoMepiKaHus, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
WuTepHer; BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus
nH(OPMAIINY U3 OJTHOM 3HAKOBOWM CHCTEMBI B JPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIE MMUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE
nHGOpPMAINY U3 HECKOJIBKIX HCTOUHUKOB (PU3MUYECKOTO COepIKAHNS,
MyOJIMYHO MPEACTABIATh PE3YAbTAThl IPOSKTHOM MK UCCIIEA0BATEIbCKOM
JEATEIIbHOCTH, IIPX 3TOM I'PAMOTHO HUCMOJIb30BATh N3YYEHHBIN MTOHATHITHBII
anmnapat u3y4aeMoro pasjena (GU3MKU U COMPOBOXK/IATh BHICTYIIICHUE
Ipe3eHTalMen ¢ yuéToM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

TIPH BBITIOJIHEHUH Y4eOHBIX TPOEKTOB U HCCIEA0BAHUN (PU3MUECKUX MPOIIECCOB
pacrnpenensaTb 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMHU
3a/1ayaMu, CJIEIUTh 3a BHIMOJHEHUEM IJIaHa ACHCTBUN U KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B ACSITEIHHOCTD TPYIIIIHI,
BBICTPanBaTh KOMMYHUKATUBHOE B3aHMMOJIEUCTBUE, IPOSIBIISAS TOTOBHOCTh
paspeniaTh KOHMIUKTHI

IIpoBepsiemble 3jieMeHTBI coaep:kaHus (9 Kiacc)

Kon
paznena

OJICMCHTA

Kon IIpoBepsiemble 27IEMEHTHI COAEPKAHMS

8

MEXAHUWYECKUE ABJIEHUA

8.1 MexaHu4ecKoe JBUKEHHUE. MaTCpI/IaHLHaH touka. CrucremMa oTcuéra

8.2 OTHOCUTENHHOCTh MEXAHUYCCKOTO JABVKCHUA

8.3 PaBHOMEpHOE NPSMONTMHEHHOE IBIKCHHE

8.4 HepaBuomepHoe npsimonuneiiHoe apmxenne. CpeHsisi K MTHOBEHHAsI CKOPOCTh Teja

MIpY HEPAaBHOMEPHOM JIBUKCHHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOIMHENHOE IBUKEHUE

8.6 CBoOoaHoe nagenue. OnblTel ["anuies

8.7 PaBHOMEpHOE ABMXKEHUE TT0 OKpYkHOCTHU. [lepnon n yactora obpamienus. Jlnneinas n

Tabmnura 22.5



yrioBasi ckopocTH. LleHTpocTpeMuTennbHOe yCKOpEeHne

8.8 [TepBerit 3akon HeioToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIKIT CYyNIEPIIO3UITUHU CHUT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHus: Cujia TPEHUS CKOJIBKEHUS, CUIIa TPEHHsI OKOs, APYTHe BUIBI TPEHHSI

8.14 Cuia TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHMs. Y CKOPEHHE CBOOOAHOT0 MaieHUs

8.15 JBmxenue mianet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs u
Heperpy3Ku

8.16 PaBHOBecue MaTeprabHON TOYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpAOTO TENa C 3aKpeIyIEHHON 0Chi0 BpalieHusi. MomeHT cuiibl. LleHTp
TSKECTH

8.18 Nmnynsc Tena. U3menenne nMiynsca. MiMnyinsce cuisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 PeaxkTtuBHOE nBUKEHUE

8.21 Mexanunyeckast paboTa U MOITHOCTb

8.22 PaboTa cuit TsKkecTH, ynpyrocTH, TpeHusi. CBsi3b SHEPTUU U paboThI

8.23 IloTeHumanpHas 3HEpPrus Tena, NOJIHATOr0 HaJl HOBEPXHOCTHIO 3eMIIn

8.24 [loTeHnManbHas SHEPIUs CXKaTol NPY>KUHbI

8.25 Kunernueckas sHeprust. Teopema 0 KUHETHUECKON YHEPTUU

8.26 3aKoH COXpaHEHUsI MEXaHMUECKOW YHEPTHU

8.27 [IpakTuyeckue paboTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOIBKEHHUs OpycKa WK ABM)KCHUS [IApHUKa 110
HAKJIOHHOHW ILIOCKOCTH.

Ornpenenenne yCKOPEHUs Tena MpyU PaBHOYCKOPEHHOM JBMKEHUH 10 HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKCHHUH 0€3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: eciu Npyu PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HayallbHOM
CKOPOCTHU ITYTH OTHOCATCS KaK PsiJi HEUETHBIX YHUCET, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.




HCCJ’IG[[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUS CKOJILXKCHUSA OT CUJIBI HOPMAJIBHOT'O
JaBJICHHA.

Omnpenenenre kKodphuIueHTa TPEHUS CKOIBKCHHUS.
Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne paboThl CUIIbI TPEHUS IPH PABHOMEPHOM JBM>KEHUH TeJla 110
TOPU30HTAIILHON IIOBEPXHOCTH.

Omnpenenenne pabOTHI CHITBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BaHUEM
HEMOJIBIXKHOTO U MOJBIKHOTO OJIOKOB

8.28 du3nyecKue sIBICHUS B IPUPOJIE: IPUIIMBbI U OTJIUBBI, IBUXKEHHE M1aHeT COTHEUHOM
CUCTEMBI, pEaKTUBHOE JIBM)KCHUE JKUBBIX OPraHU3MOB
8.29 TexHnuyeckue ycTpoicTBa: CIIMIOMETP, NaTYMKHU OJIOKEHUS, PACCTOSHUS U

YCKOPEHMUS, PAKEThI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHBI

9.1 KonebarenbHoe aBuxkeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJeOaHUil: Meprol, 4acToTa,
aMIUTUTY/A

9.2 MareMaTtnueckuil 1 Ipy>KUHHBIA MasTHUKHU. [IpeBpalenre sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU

9.3 3aryxatomue Koyuebanus. BeinyxieHHble Kosebanus. Pesonanc

9.4 Mexanudeckue BoIHBI. CBOHCTBa MEXaHUYECKUX BOJH. [Ipo1oTbHBIE M TTOTIepeYHbIe
BOJIHBIL. J[JIMHA BOJTHBI M CKOPOCTH €€ pacnpocTpaHeHusl. MexaHNuecKue BOJIHBI B
TBEPJIOM TeJIe, CEHCMHUYECKHE BOJIHBI

9.5 3ByK. I'poMKOCTb U BhICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6 WudbpasByk u ynpTpa3Byk

9.7 [IpakTuyeckue paboTHI:

OHpe,Z[CJ'ICHI/IC YaCTOThI U IICpHUOda KoJIeOaHMI MaTeMaTHYCCKOr0 MasTHUKA.
OHpe,Z[CJ'ICHI/IC YaCTOThI U IICpHUOda KoJieOaHMit MPYXXUHHOT'O MadTHHUKA

HccnenoBanue 3aBUCUMOCTH MEPHOAA KOIeOaHU MTOABEILICHHOTO K HUTHU TPY3a OT
JUIVHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojeOaHUi Mpy>KMHHOTO MasiTHUKA OT Macchl
rpysa.




ITpoBepka HE3aBUCMMOCTH II€pHUO/Ia KOJIeOaHul rpy3a, OABEHIEHHOr0 K HUTH, OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.

M3mepenune yckopeHust CBOOOIHOTO MaJAeHUs

9.8 dusnueckue sBICHUs B IPUPOJIE: BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MIICTPSICEHHE,
CEIICMMUYECKHE BOJIHBI, LIyHAMH, 9XO

9.9 TexHnueckue ycTporucTBa: 9X0JI0T, HCIOJIb30BAHNE YIbTPAa3BYKa B OBITY U TEXHHKE

10 SJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1 DNeKTPOMarHuTHOE 1oJjie. DJIeKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH

10.2 [[IkaJia 3JIEKTPOMArHUTHBIX BOJH

10.3 DnekTpoMarauTHas npupoja ceeta. CKopocTh cBeTa. BosHOBEIE CBOICTBA CBETA

10.4 [IpakTrueckue pabOTHI:
V3yueHne CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C MOMOIIbIO MOOMIJIBHOTO Tesie(oHa

10.5 ®duznyeckue sIBICHUS B IPUPO/IE: OMOJOTHYECKOE AEMCTBUE BUIUMOTO,
yIbTPa(uOJIETOBOIO U PEHTT€HOBCKOTO M3JIy4eHHH

10.6 TexHu4eckue ycTpoucTBa: UCIIOIb30BAHNE AIEKTPOMATHUTHBIX BOJIH JUIs1 COTOBOM
CBSI3U

11 CBETOBBIE SBJIEHUW

11.1 JlyueBast Mmonens cBera. MicTouHMKHM cBETa

11.2 IIpsimonMHEITHOE pacIpOCTpaHEHHUE CBETA

11.3 OTtpaxkenne cBeta. [iockoe 3epkano. 3aK0H OTpaKEHHS CBETa

11.4 [Ipenominenue cBera. 3aKoH mpesioMyeHus cBeta. [loiHOe BHYTpeHHEE OTpakKeHUE
CBETa

11.5 JInnza. Xop 1ydyen B TMH3E

11.6 Ontuyeckas cucreMa ¢goroarniapara, MUKpPOCKOIA U TeJIECKoma

11.7 I'na3 kak onrtuyeckas cucrteMa. biIM30pyKoCTh U 1aTbHO30PKOCTh

11.8 Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CiioKeHUE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus ceera

11.9 [IpakTuueckue pabOTHI:

I/ICCJ'ICIIOBaHI/Ie 3aBUCHUMOCTH yTIJia OTPAKCHHUA CBCTOBOI'O JIy4da OT yIJjia MaJCHUs.

N3ydenue xapakTepucTHK U300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.




HccnenoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHNS CBETOBOTO Jy4a OT yIJla aJeHUs Ha
rpaHule "Bo3ayx - CTEKJIO".
[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAIOIIICH JTUH3HI.
Omnpenenenne GOKYCHOIO pacCTOSTHUS U ONITUYECKOM CHIIbl COOMparoILei JINH3BI.
OmnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OmnbITHl IO BOCIIPUATHUIO IIBETA IPEAMETOB IPH UX HAOJIOJEHUN Yepe3 LIBETOBbIE
GUIbTPHI

11.10 ®dusnueckue sgBiaeHus B npupoje: 3arMenust ConHua u JIyHsl, 11BeTa Tej, ONTUYECKHE
sBJICHHS B aTMOocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)

11.11 TexHuyeckue ycTpoicTBa: OYKH, IEPUCKOIL, (poToanmnapaT, ONTHYECKHE CBETOBO/IbI

12 KBAHTOBEBGIE SABJIEHV A

12.1 OmnsiTel Pesepdopna n muianerapuas monens atoma. Mogens atoma bopa

12.2 Vcnyckanue u noryomenue ceera atomoM. KBanTsl. JInneluarsie ciekTpel

12.3 PagnoakTuBHOCTH. Ajb(da-, 6eTa- 1 raMMa-u3aydeHus

12.4 Ctpoenue aToMHOT0 siipa. HykinoHHas Moziens atoMHoro siyipa. M3otonsl

12.5 PannoaxktuBHbIe npeBpamenus. [lepuon nonypacnaga aToOMHBIX siA€p

12.6 S nepHble peakiy. 3aKOHbI COXPAHEHUS 3apsSA0BOT0 M MACCOBOT'O YUCEI

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU

12.8 Peakuuu cunTesa u nenenus suep. Mcrounnkn sHeprun CostHIA U 3BE3 )T

12.9 SAnepHas >HepreTuka. JleicTBUE palMOAKTUBHBIX W3JIy4€HUN Ha )KMBbIE OPTaHU3MBbI

12.10 [IpakTHyeckue paboTHI:
HaGmtoneHne CrijionIHbIX U TMHEHYaThIX CIEKTPOB U3ITyYSHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110
dotorpadusam).
W3mepenue pagroakTuBHoOro ¢poHa

12.11 dusnueckue SBICHUS B IPUPOJIE: €CTECTBEHHBIN paJMOaKTUBHBIN (POH, KOCMHUYECKHE
Jy4H, PaJOaKTUBHOE U3Ty4E€HUE IPUPOIHBIX MUHEPAJIOB, IeHCTBHE palOaKTUBHBIX
M3JIy4EHUI Ha OPraHU3M YeJI0BeKa

12.12 TexHu4eckue ycTpoucTBa: CIIEKTPOCKOIl, HHAUBUIYAIBHBIN JO3UMETD, Kamepa
Buiscona




153.8. Jlns mpoBeneHrs OCHOBHOTO TOCYJapCTBEHHOT0 3Kk3aMeHa 1o (usuke (nanee - OI'D mo ¢pusuke) ucnoiab3yercs nepeueHs (koauduxatop)
MIPOBEPSEMBIX TPEOOBAHUN K Pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelIbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs U SJIEMEHTOB
coJiepKaHus
Tabnuna 22.6
IIposepsiembie HAa OI'D no pusuke TpedGOBAHUA K Pe3yJIbTATAM OCBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
o0pa3zoBaHus

Kon mposeps- | [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOTO YPOBHS OCBOCHUS OCHOBHOM

€MOro 00pa3oBaTeNnpHON MPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanus Ha ocHoBe PI'OC
TpeOOBaHUS
1 [Tonumanue ponu HU3KMKK B HAYIHOM KAPTHHE MHPA,;

c(OPMHPOBAHHOCTH OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBS3U M M03HABAEMOCTH
SIBIICHHUI TIPUPOJIBI, O POJIH SKCIIEpUMEHTa B (PU3UKE, O CHCTEMOOOpasyromiei poiu GU3nKu B
Pa3BUTHM €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTUH, 00 3BOIIOIMH (PU3NIECKUX 3HAHUN U UX
POJIU B LIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHE MUpPA, O BKJIAJ1€ POCCUNCKUX U 3apyOeKHBIX
yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, pa3BUTHE
TEXHUKH U TEXHOJIOTHH

2 3HaHusA 0 BUAAX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUH KaK CIIOco0e CyIeCTBOBAHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOCHHS BEIIECTBA, O (PU3NYECKON CYIIHOCTH
SBJICHUH MPUPOBI (MEXAaHUYECKUX, TETIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHUE Pa3INdaTh SIBICHUS MO ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX TaHHOE (PU3UYECKOE SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3MUYECKUX SIBJICHUN B OKPYKAIOILIEM MUDE,
BBIJIEJISAS UX CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN)

3 Brnanenue ocHOBaMU MOHSITUMHOTO anmapaTa U CUMBOJIMYECKOTO SI3bIKa (U3UKH U
MCTOJIb30BaHUE UX JUIS pellIeHUs yUeOHbIX 3aj1ay;

YMEHHUE XapaKTepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBICHUS U IIPOIIECCHI, UCTIONb3YS
(GyH1TaMeHTaJIbHbIE U SMIUPUUYECKHE 3aKOHBI

4 YMeHue onuchIBaTh U3y4EHHbIE CBOWCTBA Te U (PU3UYECKHE SBJICHUS, UCIIONb3Ys (PU3nyecKue
BEJIMYHHBI
5 Brnanenune ocHoBaMM METOJJOB HAYYHOT'O MO3HAHUS ¢ YYETOM COOJIOAECHUS MPaBUIl O€3011aCHOTO

Tpyza:




HabroAeHNe (PU3UUECKUX SBJICHUN: YMEHHE CAMOCTOSATEIBHO COOMPATh SKCIIEPUMEHTAILHYIO
YCTaHOBKY U3 IaHHOTO Habopa 000pyJ0BaHHS IO MHCTPYKIINH, OTIUCHIBATh XOJ1 OIBITA U
3aIUCBIBATh €TO PE3YNIbTAThl, POPMYIUPOBATH BHIBOJIBI,

MIPOBEJICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUH (PU3MUECKUX BEIIMYMH: YMEHHUE INIAHUPOBATH
U3MEpEeHUsl, CAMOCTOATEIHHO COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY 110 HHCTPYKIIUH,
BBIYUCIISITH 3HAYEHUE BEJTUYMHBI U aHAJTU3UPOBATH MOJIYYCHHBIEC PE3YIIbTAThI C YUETOM 3aJJaHHON
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;

IMPOBCACHUC HCCIIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICCHe,Z[OBaHPlﬁ; CaMOCTOATCIIBHO CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U ITPOBOJANUTDH MUCCICAOBAHNEC 110 MHCTPYKIUU, ITPCACTABIATH
IMOJIYYCHHBIC 3aBUCHUMOCTU (I)I/ISI/I‘IGCKI/IX BCJINYHH B BUAC Ta6J'II/II_[ n Fpa(bI/IKOB, YYUTHIBATDH
IOrpCIIHOCTH, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaAM UCCIICAOBAHU A

[Tonnmanue XxapakTepHbIX CBOWCTB (hU3MUECKUX MOJieNel (MaTepralibHas TouKa, abCOMIOTHO
TBEPAOE TEJI0, MOJIEIIU CTPOCHMSI Fa30B, )KUJIKOCTEN U TBEPABIX TeJl, IUIAHETapHAsl MOJEIIb aTOMA,
HYKJIOHHAsI MOJIEJIb aTOMHOTO /Ipa) U YMEHUE MPUMEHSATh UX Ui 00bACHEHUST (PU3UUECKUX
IIPOLIECCOB

YMeHnue o0bICHIATh PU3NUECKHE MTPOLIECCH U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE
CUTYallMi IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTePa, B YACTHOCTH, BBISABIIATH IPUUNHHO-
CJIEJICTBEHHBIE CBSI3HU U CTPOUTH OOBSICHEHHE C ONOPOI Ha N3YUEHHbIE CBOWCTBA (PU3HUECKUX
SIBJICHUH, (PM3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH ¥ MOJIEIH

YMeHne peniate pacu€THbIC 331a4n (Ha 6a3e 2-3 ypaBHEHHI ), NCTIOIB3Ys 3aKOHBI M (POPMYITBL,
CBSI3bIBaONIUE (PU3HUECKUE BETMUMHBI, B YACTHOCTH, 3aIUChIBATh KPaTKOe YCIOBHE 331auH,
BBISIBIIATH HEJIOCTAIOIINE JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE TSI €€
pELIeHNs, UCTI0Ib30BaTh CIIPABOYHBIE JaHHBIE, IPOBOJUTDH PACUETHI U OLICHUBATH
PEATUCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHHA (1)H3H‘~I€CKOI7[ BCJIIMYHHBI; YMCHUC OIIPCACIATH
pa3MepHOCTh (PU3NUECKON BETMUUHBI, TOJIYYCHHOHN NPH pEIICHUH 3a]jauu

YMeHne xapakTepu30BaTh MPUHIIUIBI ACHCTBUS TEXHUYECKUX YCTPOUCTB, B TOM YHCIIE OBITOBBIX
prOOPOB, ¥ MPOMBITINIEHHBIX TEXHOJIOTUYECKUX MPOIIECCOB MO UX OMHCAHUIO, UCTIONB3YS
3HAHUS O CBOMCTBAaX (PU3NUYECKUX SIBIICHUN U HEOOXOAMMBIC (DH3NUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCTI0NIb30BaTh 3HAHUS O (PU3NYECKUX SIBIICHUSAX B TIOBCEIHEBHOM KHU3HM IS
oOecrnieueHns 0€30MacHOCTH MpHU OOpallleHNH ¢ OBITOBBIMU IPUOOPAMU U TEXHUYECKUMU
yCTPONCTBaMHU, COXpAHEHHUS 3/I0POBbs U COOIIOACHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B
OKpy’Kalollel cpesie; HOHUMaHie He00X0AUMOCTH IPUMEHEHUS TOCTUKEHUN (PU3UKHU U
TEXHOJIOTHI JJI palliOHAJIBHOT'O NPUPOAO0IIOJIB30BAHUSA

11

OmnbIT moucka, mpeoOpa3oBaHus U MPEACTaBICHHS HHGOPMAIKH (U3MUECKOTO COJEPIKAHMS C
HUCITOJIB30BaHUEM I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHI:IX TCXHOHOFHﬁ;




YMCHHC OLICHUBATH JOCTOBCPHOCTDH HOHy‘IGHHOﬁ I/IH(I)OpMaLII/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUM U
JOITIOJIHUTCIIBbHBIX UCTOYHHUKOB,

YMEHHE UCII0JIb30BaTh MPH BBIIOJIHEHUU YYEOHBIX 3a/1aHui HAYYHO-TIOMYJISIPHYIO JINTEPATYpPyY
(U3NIECKOTO COo/IepKaHus, CIIPABOYHBIE MaTePHAaIIbl, PeCypChl ceTu MHTepHeT;

BJIaJIeHHE 0a30BBIMH HAaBBIKaMU IIpeoOpa3oBaHus MH()OPMAIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B
APYTy0; YMEHHE CO3/1aBaTh COOCTBEHHbIE NMCbMEHHbIE U YCTHBIE COOOILEHUS HA OCHOBE
nH(pOpMaIUY U3 HECKOJIBKHX HCTOUHUKOB

Ilepedennb 3;1eMeHTOB coiep:kaHusl, NpoBepsieMbIX Ha OI'D no pusnke

Kon IIpoBepsieMblii 2JIEMEHT COEepKaAHUS
1 MEXAHWYECKUE ABJIEHWA
11 Mexanunueckoe nBuxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
JIBYKCHMUSI
1.2 PaBHOMepHOE U HepaBHOMEpHOE ABMkeHME. CpenHsis ckopocTh. Popmyra 11 BBIYUCIICHUS
CpeaHen CKOPOCTH:
S
L=—
t
1.3 PaBHOMepHOE npsMoNMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHU B
Cllyd4ae paBHOMEPHOTO MPSMOJIUHENHOTO BUKECHHUS:
X(t) =X + U4t
I'paduku 3aBUCMMOCTH OT BPEMEHH ISl POEKIIMHU CKOPOCTH, MPOEKIIUH MepeMEILeHNUs, TyTH,
KOOpJMHATHI IPY PABHOMEPHOM IPSIMOJIMHENHOM JIBH)KEHUU
14 3aBHCUMOCTb KOOPJIMHATHI T€JIa OT BPEMEHU B CITy4ae paBHOYCKOPEHHOTO MPSMOJIUHEHHOTO

JABHKCHHA:

3]

—

X(t) =X +vgt+ay-

> |

@opMyIbl 1)1 IPOEKLUU IIEPEMELEHUS, IIPOCKIIUU CKOPOCTH U ITPOCKLUU YCKOPEHHUS IIPU
PaBHOYCKOPEHHOM NPSMOJIMHEWHOM JIBHYKCHUU:

Tabmuua 22.7



t2
Sy (1) =vp, 't +ax'?

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

2 2
Loy —VUix =2axsx.

I'paduku 3aBUCUMOCTH OT BPEMEHH IS TPOSKIINH YCKOPEHUs, IIPOCKIIUU CKOPOCTH, MPOEKIIUU
IIepeMEIIEHHs], KOOPINHATBI IPY PABHOYCKOPEHHOM NPSMOJIMHEHNHOM JIBUKEHUU

1.5

CBobopHoe nagenue. GopMyIibl, OMCHIBAIONINE CBOOOIHOE MAJCHUE TeJa M0 BEPTUKAIN
(IBMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO MOBepXHOCTH 3eMin). ['paduku 3aBUCUMOCTH
OT BPEMEHH JIJIsl TPOEKIIUU YCKOPEHUSI, MPOCKIIUUA CKOPOCTH M KOOPAUHATHI IIPU CBOOOTHOM
MaJICHUH TeJa M0 BEPTUKAIU

1.6

CKOpOCTB PaBHOMCPHOT'O ABUXKCHUA TCJIA 10 OKPYKHOCTHU. HanpaBneHHe CKOPOCTH.

CDOpMy.TIa AJI1 BBIYUCJIICHUA CKOPOCTHU YC€PE3 pailnyC OKPYKHOCTU U IICPUOJ O6paH_IeHI/I$IZ

LenTpocTpemutenbHOe yeckopeHue. HampasiieHne e HTpOCTPEMUTENIBHOTO YCKOPEHHUS.
dopMyia 17151 BBIYUCICHUS YCKOPEHUS:

2
v

ay, =—
a R

<D0pMyJ1a, CBA3bIBAIOIIAAd NMEPUOA U HaCTOTY O6paH_ICHI/I$II

1.7

Macca. ITnotHocts BemecTBa. @opmyiia Jj1sl BBIYUCICHUS NIOTHOCTH:




_m
PTV

1.8 Cuna - BektopHas ¢pusnueckasi BenuunHa. ClIoKeHUe CUIT
1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa
1.10 Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJIO
111 B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
Fas1 =-Fi»2
1.12 Tpenue nokos 1 TpeHUe CKOJIbKeHU. DopMyIia I BEIMUCICHUS MOJTYJISl CHITBI TPEHUS
CKOJIb)KEHUSI:
Fp=wN
1.13 Hedopmarus Tena. Yrpyrue u Heynpyrue nepopmanuu. 3aKoH yrnpyroi aedopmanuu (3aKoH
I'yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TSATOTCHHS:

Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO TaIeHHS.
®opmyna a7t BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H MOBEPXHOCTH 3€MITH:

F=mg




JiBmxeHue mianet Bokpyr Connua. [lepBas kocMuueckasi CKOPOCTb.

HesecoMmocTs 1 nneperpysku

1.15

I/IMHy.]'IBC TE€JIa - BEKTOPHAas (bI/ISI/ILIeCKaH BCJINYHHA.

p=mv

I/IMHy.]'IBC CHCTEMBI TCII.

N3mMmeHeHue HMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.16

3aKoH COXPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>'I CHUCTCMBI TCJI:

- —

p=mju, +myv, :const_

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas padota. @opmyra aJisi BHIYUCICHHUS paOOThI CUJTBI:

A =Fscosa

Mexannueckass MOIITHOCTD:

A
N==
t

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIUs.

(DopMyna JUIA BBIYHUCJIICHU S KHHETHYECKOMI OHECPIruun:

Teopema 0 KHHETUYECKOU SHEPTHUH.

dopmyiia 715 BBIYUCICHUS TOTEHIIMATBHON SHEPTUH Teja, MOJAHATOTO Hall 3eMJIEN:




E =mgh

p

1.19

Mexanuyeckas dJHEeprus:

E=E, +E,

3akoH COXpaHECHUA MEXaHHYeCKOM OHCPI'UH. CDopMyJIa JJIs1 3aKOHA COXpaHCHUA MEXaHUYeCKOM
OHCPIYU B OTCYTCTBUC CUJI TPCHUA!

E = const.

IIpeBpanieHne MEXaHMYECKOM SHEPTUH NP HAJIMYUU CUIIBI TPEHUS

1.20

[Ipoctbie MexaHu3MBI. "30510TOE NPaBUIIO" MEXAHUKHU.
Peruar. MomeHT cuiibl:

M = FI.

VYcnoBue paBHOBECHS pblyara:

Ml +M2 +=O

[ToaBMXHBIN U HENOABMKHBIN OJIOKH.

A

TT0JIC3HAaA

A

3aTpaucHHAA

’T] =
KIIJ] npocThIX MEXaHU3MOB,

1.21

JlaBiieHure TBEPAOTO TENa.

@opMyina 11 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:

F
P=3
S

JlaBieHnue ra3a. ATMOC(epHOE TaBICHHE.

FI/I,Z[pOCTaTI/I‘-IGCKOG AaBJICHUC BHYTPU KUIKOCTHU.




(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPH JKUIAKOCTH:

P = pgh + Py
1.22 3akoHn [lackans. ['mapaBnrueckuii mpecc
1.23 3akoH Apxumena. @opmyia sl ONPeAeICHUS BBITAIKABAIOIIECH CHIIbI, JEHCTBYIOIIEH Ha TEJIO,
MOTPYXEHHOE B XKUJIKOCTb WM ras:
FApx. =pgV
VYcnoBue maBanus tena. [lnaBanue cyioB 1 BO3ayXoImiaBaHue
1.24 Mexannueckue KojaeOaHus. AMIUTUTY/AA, IEPUOJ] M YaCTOTa KOJICOAHUH.
1
V=—
dopmyria, CBSI3bIBaIONIAsl YACTOTY U NEPUOH KOJICOAHUM: T
1.25 MatemaTtuueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpalieHre sHepruu npu KonedaTeIbHOM
JIBYDKEHUH
1.26 3aryxatomue Konebanus. BeiHyx/ieHHble KojeOanus. PezoHaHc
1.27 Mexannueckue BoJiHbI. [IpoosibHbIE U TTOTIepeYHbIe BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacnpoCTpaHEHUs BOJIHBL:
A=v0T
1.28 3Byk. [’ poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOU BOJIHBI Ha TPAHUIIE JBYX CPE.
Wndpa3Byk u yapTpa3Byk
1.29 IIpakmuyeckue pabomul

N3mepenue cpeaHel MIOTHOCTH BELIECTBA; APXUMEIOBOM CUJIBL; KECTKOCTU NPYKUHBI;
Koa(duLIeHTa TPEHUS CKOJIbXKEHHSI; paOOThI CUJIbI TPEHUS, CHIIbI YIPYTOCTH; CpeaHe
CKOpOCTH JIBUXKEHHUs OpyCKa 10 HAKJIOHHOM IJIOCKOCTH; YCKOPEHUs OpycKa Mpu ABHKEHUHU TIO
HAKJIOHHOM TJIOCKOCTH; YaCTOTHI U IEpHoAa KojJebaHni MaTeMaTUYECKOT0 MasiTHUKA; YaCTOTHI U
nepuo/ia KojaebaHuil MpyKMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phlyar; paboTsl
CHJIBI YIIPYTOCTH IIPH MOIBEME TPy3a € OMOIIBIO HEMTOABUKHOIO OJI0Ka; pabOThI CHIIBI
YIIPYTOCTH MPH MOABEME TPy3a ¢ OMOIIBIO MOABMKHOTO O10Ka. VccienoBanue 3aBUCUMOCTH
apX1MeJ0BOH CUIIbl OT 00bEMA MOTPYKEHHOM YaCTH TeJa U OT INIOTHOCTH JKUAKOCTH;
HE3aBHCHMOCTH BBITAJIKUBAIOLIEH CUIIBI OT MAaCChl T€JA; CUJIbI TPEHMSI CKOJIb)KEHHSI OT CHUJIBI




HOPMAJIBHOTO JABJIEHUS U OT pOJa MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOIIECH B IIPYKHUHE,
OT cTeneHu JeopMallii IPYKUHbI; YCKOPEHUs OpyCKa OT yrjla HaKJIOHA HalpaBJIsIoIe;
nepro/ia (YacToThl) KosieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IEpUo/ia KoJeOaHmi
MPY’KUHHOI'O MAsITHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI; UCCIETOBAHUE HE3ABUCUMOCTH
nepuo/ia KojiebaHuil HUTSHOTO MasgTHUKA OT MacChl Ipy3a.

IIpoBepka yciioBUs paBHOBECHSI pbldara

1.30 Dusuueckue A6neHuUs 8 Npupode: IPUMEPbI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMU B JKUBOM U
HEXUBOW MIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U OTIIUBBI,
IBrKeHME M1aHeT COJTHEYHOU CUCTEMBI, PEaKTUBHOE JIBM)KEHUE )KMBBIX OPraHU3MOB, PbIUary B
TeJe YeJI0BeKa, BIUSIHUE aTMOC(EPHOTO IaBJICHHUS Ha )KUBOW OPTaHU3M, IIJIaBaHUE PHIO,
BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 3XO

1.31 Texnuueckue ycmpoticmea: CIIMIOMETP, NaTYMKH IIOJI0KEHUS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETP, MOAIIUITHUKY, PAKEThI, pblyar, MOJBUKHBINA U HETIOABM>KHBIN OJI0KH, HAKJIOHHAS
IUIOCKOCTB, MPOCThIE MEXaHU3MBI B OBITY, COOOLIAIOIMECS COCY/bL, YCTPOHCTBO BOJIONPOBOAA,
TUIpaBIMYECKUN IIpecc, MAaHOMETP, OapoMeTp, BEICOTOMED, MOPILIHEBOI HACOC, AapEOMETD,
9X0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa B ObITY U TEXHUKE

2 TETUUIOBBIE ABJIEHU A

2.1 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHUS BelecTsa. Moaenn
TBEPAOTrO, )KUJIKOTO U Ta3000pa3HOro cocTosiHUM BelecTBa. Kpucranninyeckue u aMmopHbie
Tena

2.2 JIBmxeHue yactull BeuiectBa. CBsi3b CKOPOCTH JABMIKEHUS YaCTHULL C TEMIIEPATYPOH.
BbpoyHoBckoe nBmxenue, muddysus

2.3 CMauynBaHUE U KaWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacmmpeHne u cxxaTue

2.5 TenoBoe paBHOBECHE

2.6 BuyTpennss sneprusi. Pabota u terionepenada kak cnocoObl H3MEHEHHs] BHYTPEHHEH SHEPruu

2.7 Buas! Teronepenadn: TeIIONPOBOIHOCTb, KOHBEKIIMS, U3Ty4YEHUE

2.8 Harpesanue u oxnaxzaenue ten. KonuuecTBo TEIIOThL. Y AeIbHas TEMIOEMKOCTD:
Q=cm(t, —t)

2.9 3aKOH COXpaHEeHHUsI PHEPTUH B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEIUIOBOro OaaHca:
Q +Qy+...=0

2.10 Hcnapenue n konaeHcanus. Mi3MeHeHne BHYTPEHHEN SHEPIUH B IIPOLIECCE UCIIAPEHUs U




KoHieHcanuu. Kunenue ®uakocTu. Y aenbHas TerioTa napooopa3oBaHus:

2.11

Bnaxnoctn BO31yXa

2.12

[InaBnenue u xpucraumsanus. Vi3sMeHeHne BHyTpEHHEW SHEPIUM IIPHU IIJIABJICHUU U
KpUCTAJIIN3aluu. Y IeNbHAsl TEII0Ta TUIaBICHUS:

)L:Q

m

2.13

BHyTpeHHss dHeprus cropaHus TOILUIMBA. Y IeIbHAs TEIIOTA CrOPaHUs TOIUIMBA!

q=—
m

2.14

ITpuniuns! paboTs! TermnoBbix apurarenei. KITJ1 rerioBoro apurarens

2.15

IIpakxmuueckue pabomul

N3mepenne yaenpbHOM TETIOEMKOCTH METAJUIMUECKOTO IIHJIMH/PA; KOJIMYECTBA TeTUIOTHI,
MOJIYY€HHOTO BOJIOM KOMHATHOM TeMIepaTypbl PUKCHPOBAHHOMN MacChl, B KOTOPYIO OMYIIIEH
HarpeThiii MUINHAP; KOJIWYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM ITUIUHAPOM, TOCIIE OIYyCKaHUS
€ro B BOJy KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHON BIAXKHOCTH BO3/4YyXa; YJEIbHOMN TEIIOTHI
IJIaBJICHUS JIb/A.

HccnenoBanue n3aMeHEHU TEMIEPATYPBI BOJBI IIPU PA3JIUYHBIX YCIOBUSX; SBJICHUS
TEII000MeHa MPY CMENIMBAHUU XOJIOTHOW M ropsiuell BOJIbI; mpoliecca UCIIapeHus

2.16

Du3zuyeckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSHKEHNE U KallWJUISPHBIE SIBJICHUS B
MPHUPO/Ie, KPUCTAIUTBI B IpUpo/Ie, u3nydeHrne CoHia, 3aMep3aHue BOJJOEMOB, MOPCKUE OPHU3HI;
o0Opa3oBaHMe POChl, TYMaHa, WHesl, CHera

2.17

Texuuueckue ycmpoticmea: Kauuuispbl, IpUMEpPbl UCIOIb30BaHUS KPUCTAIUIIOB, )KUIKOCTHBIN
TEPMOMETP, JATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETPHI,
TICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buja 3JIeKTpUYECKUX 3apsJioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona




3.3

3aKOH COXpaHEeHHUs DIICKTPUYECKOTO 3apsiia

3.4

Onextpuueckoe nojie. Hanpspk€HHOCTD 3ekTpuyeckoro nosst. [IpuHnun cynepno3sunuu
AIEKTPUYECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu SJICKTPUYCCKUX 3apsA10B. I[eﬁCTBHG QJICKTPHUYCCKOI'0 ITOJIA Ha SJICKTPUYCCKHUC 3aps/ibl.
HpOBO,I[HI/IKI/I N TUSJICKTPUKHU

3.6

[TocTostHHBIN 2nekTpruyeckuii TOK. JleiicTBUA 3nekTpudeckoro Toka. Cuia Toka.

Hanpsixenue.
=4

ot

u=2
q

3.7

9HeKTpI/IquKOC COIIPOTUBJICHHC. VY aennHOE QJICKTPHICCKOC COIIPOTUBJIICHUC!

3.8

3.9

HOCHCHOBaTeJ'IBHOG COCOAVHCHUEC ITPOBOAHUKOB:
HapaJ'IJ'ICJ'ILHOe COCAMHCHUEC ITPOBOAHUKOB PAaBHOI'O COIMIPOTHUBIICHUA:

_R,

U]=U2. I:Il+12. R= 2

CwMerniagHbIE COCIMHCHUA ITPOBOJAHNKOB

3.10

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.




A=U-I1't. P=U"1

3.11 3akon Jlxoyns - JIenmna:
Q=1*R-t

3.12 OmnpIT OpcTena. MarHuTHOE 1MOJIe IPSMOTO MPOBOIHUKA C TOKOM. JIMHMHM MarHUTHON MHIYKIIUN

3.13 MarHuTHO€ 110Jie IOCTOSIHHOI0 MarHuTa. B3anMoneiictBue NOCTOSHHBIX MAarHUTOB

3.14 JleficTBe MarHUTHOTO TT0JISI HA MPOBOJHKUK C TOKOM

3.15 OneiTel @apanes. SABnenue snekrpoMarHuTHON MHAYKIMU. [IpaBuno Jlenna

3.16 Ipakmuueckue pabomol
W3MepeHue 371eKTpU4YecKOro CONpOTUBICHUS PE3UCTOPA; MOIIHOCTHU 3JIEKTPUUYECKOTO TOKA;
PpabOThI AIMEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOUIETO B IPOBOTHHUKE (PE3UCTOPHI,
JIAMII0YKa), OT HAaIPsDKEHHsI Ha KOHLIAX TPOBOJIHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT JUTUHBI
MIPOBOJTHUKA, IJIOMIATN €T0 TOMEPEYHOTO CEYCHHUS U YACTHHOTO COTPOTHBIICHHS.

[TpoBepka mpaBuia IS AJIEKTPHUUECKOTO HAMPSHKEHUS TP TTOCIIEA0BATEIEHOM COSIMHEHUH
IIPOBOJIHUKOB; MPaBHJIa JUIsl CHUIIbI 3JIEKTPUUECKOT0 TOKa MPH MapajieIbHOM COSMHEHUU
MIPOBOJHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 Dusuueckue A61eHUs 8 Npupoode: SEKTPUUYECKHE SBICHUS B aTMOC(epe, ITEKTPHUUECTBO )KUBBIX
OpPTaHU3MOB, MarHUTHOE TT0JIe 3eMJIH, Ipei( MOIFOCOB, POJIb MAarHUTHOTO TIOJIS JUIs )KU3HU Ha
3emJie, NOJISIPHOE CUSTHHE

3.18 Texnuueckue ycmpoticmea. SIEKTPOCKOI, aMIIEpMETP, BOJIBTMETP, PEOCTAT, CUETINK
AJIEKTPUUECKON IHEPTUH, FTEKTPOOCBETUTENbHBIE IPUOOPHI, HarpeBaTeIbHbBIE JIEKTPOIIPHOOPHI
(TIprIMepBI), AMEKTPUUECKUE MTPEIOXPAHUTEIH, IEKTPOMATHUT, SIEKTPOIBUTATEINh TIOCTOSHHOTO
TOKa, TeHEPATOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHele BoJHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygaeBast Mojienb cBeta. [IpsiMOTHHEIHOE pacipOCTpaHEHNE CBETa

3.21 3akoH oTpaxxeHus cBera. [lnockoe 3epkano

3.22 [Tpenominenue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jlucniepcust cBera

3.24 JIunza. Xox myuel B inH3e. POKYCHOE pacCTOssHUE JIMH3BL. OnTHYecKas cuja JUH3bL:

D=1/F




3.25

I'1a3 xak ontuueckas cucrema. Onrudeckue npudops

3.26 IIpaxmuueckue pabomul
N3mepenune onTu4ecKoi CHUITBI COOMpAroIei JIMH3bI; (POKYCHOTO PACCTOSIHUS COOMparomeit
JIUH3BI (IT0 CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa U U300paKeHHsl, KOT/Aa MpeIMEeT
pacroio’keH B IBOMHOM (pokyce), moKa3aTes MPeIoMIICHHUS CTEKJIA.
HccnenoBanue cBoicTBa N300pakeHUsI, OTYYEHHOTO C TOMOIIBIO0 COOMPAIOILIEH JIMH3bL;
M3MEHEHHS (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOIO JIy4ya OT yTJia MMaJICcHUsl Ha rpaHulle "BO3yX - CTEKJIO"

3.27 Dusuueckue aenenus 6 npupoode: 3atmenns Connna u JIyHbl, IBeTa TeJ, ONTUYECKUE SBICHUS B
atmocgepe (1BeT Heba, pedpakiys, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: O9KU, IEPUCKOII, PoToarmapaT, ONTHICCKHE CBETOBO/IBI

4 KBAHTOBEBGIE ABJIEHU S

4.1 PanuoaktuBHOCTE. Allb(a-, 6eta-, ramma-u3nydenus. Peakuuu anbda- u 6era-pacmnanga

4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactun. [lnanerapaas Mmoaens atoma

4.3 CocraB aroMHOTO sipa. M30TOMbI

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 S nepHble peakiu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'0 UHCE

4.6 Dusuueckue A61eHUs 6 NpUpode. eCTECTBEHHBIN paJOaKTUBHBIN (POH, KOCMHUUYECKUE TYUH,
paIMoaKTUBHOE W3ITyYCHUE TIPUPOJIHBIX MHHEPAJIOB, ICHCTBUE PaIHOAKTUBHBIX H3IIydeHHIA Ha
OpraHM3M YeJOBeKa

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOII, MHIUBUAYATbHBIN T03UMETp, Kamepa BuibcoHa,

AACPHAA SHEPTCTUKA




TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3nesion 7 TeM K n (undposbie)
n/n NpOrpamMmbl Bceero O;I TPOILHBIC pﬁaKTquCKHe o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
1.1 ®dusuka - HayKa o MPUPOe 2 bubmorexa LOK
' https://m.edsoo.ru/7f416194
bubmnoreka HOK
12 DH3MUCCKUE BETHHHEL 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka LHOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 6 1 2
Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BelecTsa 1 1 bubmiorexa HOK
' p B https://m.edsoo0.ru/7f416194
29 JIBrokeHne W B3aUMOJICMCTBHE  YaCTHI] 5 1 bubnuorexa [HOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2 Bubmiorexa HOK
' p = https://m.edsoo0.ru/7f416194
Hroro mo pazneny 5 1 -
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubnuoreka HOK
3.1 Mexanueckoe Agiokenue 3 https://m.edsoo0.ru/7f416194
bubnuoreka HOK
3.2 Muepuus, macca, n10THOCTS 4 1 https://m.edso0.ru/7f416194
bubnmoreka [HOK
3.3 Crna. Buget cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21 1 3

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB



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

41 JaBnenune. Ilepemaua npaBieHus TBEPIABIMU 3 Bubanoreka HOK
' TeJIaMH, )KUAKOCTIMU U ra3zaMu https://m.edsoo.ru/7f416194
bubnuoreka HOK
4.2 Jlapietine xukocth > https://m.edso0.ru/7f416194
bubnuoreka LHOK
43 ATmochepHOe naBIeHIE 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTU U Ta3a HAa NMOTPYXKEHHOE B 7 3 bubnmoreka LHOK
' HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no pazgeny 21 3
Pa3nes 5. PaGora m MOIIHOCTD. JHeprus
bubnuoreka [HOK
>1 Pabora n montsocTs 3 1 https://m.edso0.ru/7f416194
bubmnoreka HOK
52 Hpocthie MexaHH3MEI > . https://m.edso0.ru/7f416194
bubnuorexa [HOK
>3 Mexaneckas sHepria 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 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

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. 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 Teroele nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28 2 5
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJI€HUS
21 DNEeKTpUYECKHUE 3apsbl. 3apsHKEHHBIE Tena U 7 1 bubnmnoreka [HOK
' HUX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoTeka LHOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 1 7 https://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 bubnmorexa OK
' P AYKH https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37 2 9.5
PeszepBHOe Bpems 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

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pasnesion 7 TeM (undposbie)
Ne n/m EpOrPAMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 06PA30BATETbLHBIE
padoThI padoThI pecypesI
Pa3znen 1. Mexanuveckue siBJIeHUS
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 !
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubnuoreka HOK
21 Mexanmieckne 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
Pazjen 3. JaeKTpOMarHUTHOE 10/1€ H 31€KTPOMATHUTHbIE BOJTHBI |
31 DNeKTpOMarHuTHOE rnoJje "o 2 bubnuoteka [HOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 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/7f41a4a6
bubnuoreka LHOK
4.3 Pasnoxxenue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Wroro no pazueny 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 u morJomnieHue cBeTa aroMOM 4 1 bubmmorexa HOK
' Y H 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. [loBTOpUTEIbHO-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 pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 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‘ICCKI/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 TEPMOMETpPA U JaT4YUKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecTecTBEeHHbIE
HayKu U3y4aroT IIPUPOLY.
EcrecTBeHHOHay4HBII METOJ NO3HAHUA.
Onucanue (Qusnueckux SABIEHUH ¢
MIOMOIIBIO MOJIEIICH. Bxopgsamas
KOHTpOJIbHast padoTa.

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

https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC HaCTull BEUICCTBA

https://m.edsoo.ru/ff0a013e

HNuctpykrax no Th.Ypok-uccienosanue
«OnpITel 1O HAOIIOAECHUIO TEIUIOBOIO
pacLIMpPEHMs Ta30B»

10

ArperaTHHe COCTOsAHHUA BCIICCTBA.



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

B3anmMocBs3b MEXTY CBOMCTBaMU
BCIICCTB B pa3HLIX arper ATHBIX
COCTOSIHHSIX M UX aTOMHOMOJICKYJISIPHBIM
crpoenueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI

11

12

13

O6006menue o teme «llepBoHavanbHbBIC
CBEJICHHS O CTPOCHUHU BEUIECTBAY

KonrponsHas pabora Nel mo Teme
«[lepBoHavanbHBIEC CBEACHUS O CTPOCHUU
BEIIECTBAY

Ananus KOHTPOJIbHOM paboTHI.
Mexanunueckoe aBuxeHue. PaBHomepHOE
u HEpPaBHOMEPHOE JIBUJKECHHE.
[Ipsamonunennoe PaBHOYCKOPEHHOE
JBUYKEHUE. Y CKOPEHHE.

https://m.edsoo.ru/ff0a0378

https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

14

15

16

Ckopocts. Emunaunel ckopoctu. Pacuer
MyTH U BPEMCHH JIBUKCHHS

WNuepuus. 3aKoH VHEpLHN.
B3aumopneiicteue Tenm Kak  IpUYMHA
W3MEHEHUSI CKOPOCTH JIBHKEHUS Tl
IInoTHOCTE BemecTBa. Pacuer maccel
o0BeMa Tea o €ro IJIOTHOCTH

bubnuoreka HOK
https://m.edsoo.ru/ff0a0ae4

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

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

17

Wnctpykrax mno Tb. JlaGopaTtopHas
pabotra Ne 1 «Ormpenenenne MIOTHOCTH
TBEPIOTO TEJIA»

18

19

Pemienne 3agay mo Tteme "IImoTHOCTB
BenrecTna"
Cuita KaK XapaKTEePUCTHKA
B3auMojecTBus Ten. Cuja ympyrocTtu.
3akoH ['yka

bubnuoreka LHOK
https://m.edsoo.ru/ff0al123c

20

Wuctpykrax mno Tb. JlabopatopHas
pabora Ne 2 «M3yueHue 3aBHCHUMOCTH
pactshxeHus (aedopMaru) npyKUHbI OT
MPUJIOKEHHON CHJIBI»

21

SIBnenune taroreHusa. Cuia TOKECTH

22

CBsA3b MEXIY CHJIOM TSXKECTH U MACCOM

bubnmoreka LHOK



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

Tena. Bec Tena. Pemenue 3amay mo teMme
"Cuina Tsokectu"

https://m.edsoo.ru/ff0al778

23 Cuna TsDKeCTM Ha JPYyrux IUIAaHETax. bubnuorexa HOK
du3HUECKUE XapaKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka LHOK

24 Mswepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc

bubnuoreka LHOK

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

2% CrnoxeHue NByX CUJ, HallpaBJIEHHBIX IO bubmuotexa HOK
OJIHO# TTpsiMOii. PaBHOICHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3a/1a4 o TeMe
"PaBHoneiicTByromas cr"

28 TpeHue CKOIBXKEHHUS M TPEHUE IOKOS. bubmmotexa HOK
Tpenre B Ipupoe U TEXHHUKE https://m.edsoo.ru/ff0alb9c
WNuctpykrax mno Tb. JlaGopatopHas

o
[T Jo 3 dizreme s omosa 10K
https://m.edsoo.ru/ff0alcc8
JABJICHUS u xXapaxkrepa
COTIPUKACAIOIIUXCS MOBEPXHOCTE»

30 Pemenne 3a/1a4 o TeMe
"PaBHonelicTByroMIast crt”

31 O6o0menue nmo Teme «B3aumopeicTBue bubnuoreka HOK
TN https://m.edsoo.ru/ff0alde0

30 Koutponbnass pabora Ne 2 mo Teme:

«B3auMojieiicTBUE TEID
2 essene. Crocod ywesoms BuGamoreis LIOK
) https://m.edsoo.ru/ff0a20a6
yBEJIMYCHUS TaBICHUS

34 JlaBrieHne ra3a. 3aBUCHMOCTH JaBJICHUS bubnuoreka HOK
rasa ot 00bEma, TemMreparypbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHust TBEPABIMHU TEJIAMM, bubnunoreka IHOK
KUIKOCTSIMH U Tazamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBieHne B )XUIKOCTH U ra3e, BRI3BAHHOE bubmmoreka [HOK
IIEUCTBUEM CUJIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3amau mo teme «JlaBiieHue B bubnuoreka HOK

SKUIKOCTH U rase. 3akoH [lackaisy

https://m.edsoo.ru/ff0a2826



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
https://m.edsoo.ru/ff0a2826

bubmmoreka LHOK

38 Coobmaiompmecs cocyat https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubsmotexa HOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiiHeBON KUIKOCTHBIN
Hacoc
ATtmochepa 3emi. [TpuunnbI
a1 CYIIECTBOBAHMUS BO3YIIHOH OO0O0JIOYKH Bbubnnoreka HOK
3emuin.  3aBUCHMOCTH ~ aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl ypOBHEM MOPS
42 Bec Boznyxa. ATMochepHOe TaBlieHne ]f?tl/tlgg:l;l/%:.eglsoo.ru /ﬁOaZIt_)Ié)a K
43 N3mepenne armocdepHOro aBlICHHUS. bubnmnoreka HOK
Ombit Toppuyemin https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh 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
16 Pemenue 3amau o reme «AtmocdepHoe
JTaBJICHUE»
HCTBU KUJIKOCTH HW T H
47 gsr;ymeiHoe BI[HS)C( TeJIo. Aprl\efl[eI[OBZ bubmiorexa LOK
cra https://m.edsoo.ru/ff0a3276
Wuctpykrax mno Tb. JlaGopatopnas
48 pabota No 4 «Onpenenenue bubnmnoreka HOK
BBITAJIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KHUIKOCThH)»
Wuctpykrax mno Tb. JlaGopaTtopHas
49 paborta No 5 «HccnenoBanue bubnuoteka HOK
3aBHCHMOCTH Beca Tejia B BOJE OT 00bhEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B HJJIKOCTh YaCTH TEJIa»
bubmmoreka LHOK
S0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
Wuctpykrax mno Tb. JlaGopartopHas
51 pabora Ne 6  "KoHcTpympoBaHue

apeoMeTpa WM KOHCTPYUPOBAHME JIOJIKH



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

U onpeiesieHre €€ rpy30noabEMHOCTH "

O6ob6menne 1o TeMe  «JlaBieHme

bubnuoreka LHOK

52 TBEPBIX TEJI, KHUKOCTEH U ra3oBy https://m.edsoo.ru/ff0a3654
KonrponsHass pabora Ne 3 mo Teme

53 «/laBieHne TBepIBIX TEJ, KUIKOCTSH W
ra3oB»

54 AHnanu3 KOHTPOJIBHON paboThI bubnuotexa HOK
Mexanudeckas pabora. https://m.edsoo.ru/ff0a3f82

55 MomHocTs. EqUHUIBI MOIIHOCTH ]I’?tptlgg:l;ll(r)]:.eelijasoo.ru /ff0a311218(;K

56 Ypoxk-uccienopanue "Pacd€r MONIHOCTH, 1
pa3BUBaEeMOM IIpH MoIbEME 110 JiecTHULE"

57 [IpocTeie MEXAHU3MBI. Poyar.

PaBHOBecue cui Ha peryare
Pbruarm B TexHHKe, OBITY M HpPUPOJIE.

58 Wuctpykrax mno Tb. JlabopartopHas 05 bubmmoteka HOK
pabora Ne 7 «MccrnemoBaHue yCioBHA ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI pbIYara

59 Pemenne 3amau mo Teme «YcimoBus bubnmmoreka HOK
pPaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Kospdumment monesHoro  mercTBus

60 Mexanusma. HMucrpykrax mno  Thb. 05
Jlabopartopnast pabora Ne 8 «3mepenue '

KII/] HakJTOHHOM MJIOCKOCTH

61 Pemenue 3amau mno Teme '"Paborta, bubnuoreka LHOK
MomtHOCTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunetmueckas bubnuoreka HOK
Y TIOTEHI[MATbHAS YHEPTUSI. https://m.edsoo.ru/ff0a4252

63 3akoH COXPAaHEHUS MEXaHUYECKOU bubnmnoreka HOK
SHEPTUH https://m.edsoo.ru/ff0a4360
HNucrpykTax mo Tb.Ypok-skcnepruMeHT
o TemMe "DKCcrepuMEHTaIbHOE

64 orpesieNieHue M3MEHEHUS KHUHETUYECKOM 1

u HOTEHIIHAIBHOM SHEPruu npu
CKAaTBIBAaHWM  Tejla [0  HAKJIOHHOU
mIockocTu"



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

Kontponbnast pabora Ne 4 mo Teme

65 «PaboTa 1 MOIIHOCTh. DHEPTHS» 1
66 PesepBHblii ypok. Pabora ¢ Tekcramu mo 1 bubnuotexa HOK
TeMe "MexaHn4ecKkoe ABHKeHue" https://m.edsoo.ru/ff0adee6
| P P ¢ v v | Bimosa 10K
. i P ’ https://m.edsoo.ru/ffO0a4ffe
KHUJIKOCTEH U ra30B
PeszepBHbIil ypok. Pabora ¢ Tekctamu mo
68 " " 1
teme "Pabota. MomHoOCTb. DHEeprus
OBILEE KOJIMYECTBO YACOB 1o 68 12

[NPOT'PAMME



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

8 KJIACC

KoaudecTBO 9acoB

Jara

DJIeKTpOHHbIe Hu(pOBbIE

Ne i/ Tema YpoKa Beero K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie W3ydeHus 05pa3OBaTeJIbHLIe
padoThI padoThI pecypchl
BBoansii nacrpykrax no Th. OcHoBHbIE
1 MOJIOKEHUS MOJIEKYJIApHO-KMHeTHu4YecKoi = 1 ﬁgggﬁ:;:ioo.ru /fanIéIZO;é
TEOPHUH U UX OMBITHBIE TIOITBEPKIACHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Monenu TBEPJOTO, JKUJIKOT'O "
razo00pa3HOro  COCTOSIHUM  BEIIECTBA.
3 OOBsiCHEHHE CBOMCTB TBEPAOTO, YKHIKOTO 1 bubnuoreka LHOK
Y Ta3000pa3HOro COCTOSTHHUI BEIIECTBA HA https://m.edsoo.ru/ff0a540e
OCHOBE  TMOJIOKEHHH  MOJEKYJISIPHO-
KMHETUYECKOU TEOPUHU
4 Kpucrannmaeckue u amophHbIC Tena 1
5 CmaunBaHue u KamMIIsAPHOCTD. | 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 Bxopnsmas koHTpoabHas padborTa. 1 1 ﬁggi?/()r;.eeliizoo.ru /fan]éI;)ZIé
8 Temneparypa. CBsi3b TeMmIeparypbl CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHUSI YACTULL.
9 BuyTtpenuss JHEpPIUsl. Crioco6b1 1 bubnuoreka HOK
MU3MCHEHUS 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 KomnnuectBo TEIJIOTEL. VneapHas 1 bubanoreka 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 Tbh. JlaGoparopHas
pabora Ne 1 "HccnemoBanue siIBICHUS
TEII000MeHa npu CMCIIMBAHUU
XOJIOAHOU U ropsiueit Boabl"

Pacuer KOJIHNYECTBA TEIUIOTHI,
HEOOXOJUMOTO JJIi HarpeBaHUsl Teila W
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 "OmnpezneneHue yaenbHOU
TEIUIOTHI IUIaBJIEHU Jbaa"
[TapooOpazoBanue W KOHJEHCAIUA.
Hcnapenue

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

bubnuoreka LHOK
https://m.edsoo.ru/ff0abbb0

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. MucTpykTax 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.
JIBurarensb BHYTPEHHETO CTOPaHHS

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
KonTposbHas °
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
JIEKTPUUYECKUX 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 Hocurtenu  snekTpuueckux  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 ey
: https://m.edsoo.ru/ff0a95a4
AJIEKTPHUUECKOTO 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
’KUJIKOCTSAX M ra3zax https://m.edso0.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
JlabopatopHas pabora Ne 6 "M3mepenue ' https://m.edsoo.ru/ff0a9e14
U PEryJIMpPOBAHNUE HANIPSKEHUS"

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

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

MIONEPEYHOr0 CEUYeHusl U Marepuana”

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

46 3aBUCHMOCTH CHJIBI TOKa, UIYIIETO Yepes3 1 EH@I_HOTeKa 10K

ttps://m.edsoo.ru/ff0aa04e
PE3UCTOp, OT COMPOTHUBJICHHS PE3UCTOpa
U HalpsKeHus Ha pe3ucrope”

47 [locnegoBarenpbHOE W MapalljiebHOE
COCTMHEHUS TIPOBOTHUKOB
Wucrpykrax mno Tb. Jlabopartopnas
pabdora Ne 9 '"lIpoBepka mpaBuiIa Eu6amorexa TTOK

48 CITOAEHIA HATPADREHHHI 1pHt . https://m.edsoo.ru/ff0aaa58
MOCIIEIOBATEIbHOM ~ COSAMHEHHH JIBYX
pe3ucTopos”

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"

Pemenn 9 Ha NMPUMCHCHH KOH
50 O?vlae ;ﬂ;aﬂapasnidqlforoe ecoeezujgegnz bubmiorexa HOK
https://m.edsoo.ru/ffOaaf8a
MIPOBOJHUKOB

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
MOIIHOCTH 3JEKTPUUYECKOTO ToKa"

DNeKTpUUEeCKUe Lenu M MOoTpeduTenu

https://m.edsoo.ru/ff0ab3e0

bubnuoreka LHOK

53 AJCKTPUYECKON  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
MOCTOSIHHBIX 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 AIEKTPUUYECKOTO 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 HU3ydyeHHE DPaOOTHI
AJIEKTPOABUTATEINS "

OIEBITEI ®dapages. 3akoH

62 JIEKTpPOMarHuTHOM MHIyKuu. IIpaBuio

Jlenna
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Onekrporereparop. CrocoObl MOTyISHHS
JIEKTPUIECKON SHEPIUu.
63 1
DJEKTPOCTAaHIIMA HA BO300HOBJISIEMBIX
HUCTOYHUKAX SHEPTHH
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 ¢ Tekctamu 1o 1 bubnmoreka HOK
teme "TermoBsie siBieHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o 1 bubnuoreka HOK
teme "TIOCTOAHHBIN 3IEKTPUYECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. PaboTa ¢ Texctamu 1o 1
Teme "MaruuTHeie SIBICHUS"
OBILEE KOJIMYECTBO YACOB 10 68 155

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe M (POBbIE

Ne n/m | Tema ypoxka Kont I Aara oOpa3oBaTe/ibHbIE
o Beero POJbHBIE paKkTHYecKue W3ydeHus p
padoThI padoThI pecypcbl
Bsonnsli MHCTPYKTaX 1o Tb.
1 Mexannyeckoe aBumxeHue. Marepuanpnas 1
TOYKa
2 Cucrema orcuera. OTHOCHUTEIBHOCTh 1 bubnmoreka [HOK
MEXAHUYECKOTO JIBUAKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE npsAMonuHeliHoe [BUKeHue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepasHomepnoe IPSIMOJIMHEHOE
4 newkenue. Cpeansis u  MrHoBeHHas 1
CKOPOCTh
5 Bxonsmas xonTpoabHas paboTa. 1 1 bubnuoreka LHOK
https://m.edsoo.ru/ff0ad8d4
[Ipsamonuneninoe PaBHOYCKOPEHHOE
6 JBUKEHUE. VYckopenue Cxopocth 1
MPSIMOJTMHEIHOTO PaBHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu
Wuctpykrax mno Tb. JlaGopatopHas
7 padora Ne 1 "OmnpeneneHue yCKOpEHUs 1 1 bubnuoteka [HOK
TeNa TIPU PaBHOYCKOPEHHOM JBIKEHHH TIO https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MIOCKOCTH"
8 CoOoauoe nanenue ten. Oneitel amnnes | 1
O Tepmon n ancrora oopaienn, Tometinan 1 Bubmorera _ LIOK
) https://m.edsoo.ru/ff0ael76
U yTJI0Basi CKOPOCTH
10 LleHTpoCTpeMUTENbHOE YCKOPEHHE 1
. bubnnoreka HOK
11 [TepBsIii 3akoH HptoTOHA. BEKTOpP CHITBI. 1 https://m.eds00.ru/ff0ae612
12 Bropoit 3aKOH HrroTona. 1 bubnuoTeka [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 HeroToHa https://m.edsoo.ru/ff0aeb6c
Bbubnuorexa [HOK
15 Cuna ynpyrocru. 3axou I'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
o | oI5 Jabopmopma Bicoras 1ok
P - pel N https://m.edsoo.ru/ffOaf8be
Kod(puImeHTa TpPeHHU CKOJIbKCHHS
21 Pemenne 3amau mo Teme  "3aKOHBI bubnuoreka LHOK
Hptotona. Cuna ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
Cunma TsKECTH W 3aKOH BCEMUPHOTO Eubmoreka ITOK
22 TATOTEHHUS. VYckopenue CBOOOIHOTO https.//m.eds00.ru/ff0af0d4
HajgcHus — *
Ypok-koHpepenmus  "JIBuwkeHue — Ten
23 BOKpYT IPaBUTALIMOHHOTO LIEHTpa
(Conueunas cucrema). ['anmaktuxu"
24 Pemenue 3agau no teme "Cuia TSHKECTH U Bubnuoreka [HOK
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.  MowmedT  cuibl.  LleHTp — )
TSDKECTH
PaBHOBecue MarepuaibHOd  TOYKHU.
27 AGcomoTHO TBEpAOE Teno. PaBHOBecue

TBEPAOTO Tela C 3aKPEINIEHHOH OChIO



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0afe36

Bpameausi.  MomeHT  cuibl.  LlenTtp
TAXKECTU

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
ABwKeHue. BsanmoeicTare T https://m.edsoo.ru/ff0b0408
o
o | e e 1 me o B 10K
N " ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten
| e My s Seon oo ok
L https://m.edsoo.ru/ff0b07fa
HEYINPYyroe B3auMoJIeHCTBUE
32 Pemenne 3amau  no Teme  "3akoH bubnuoreka LHOK
COXpaHEHHsI UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHbepeHIus "PeakTBHOE
JBUKEHHE B IPUPOJIE 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 Tbh. Jlaboparophas
36 pabota Ne 4 «Omnpenenenrue pabOThI CHIIBI
TPEHUs NMPU PABHOMEPHOM JIBHKCHUH TeJa
110 TOPU30HTAIBHOM MOBEPXHOCTH
37 Csi3b Hepruu U padoThl. [loTeHManbHas
SHEPTHS
38 Kunernueckas »sHeprus. Teopema o bubnuoteka [HOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHUsI JHEPTUU B MEXaHUKE
WucTpykTaxxk 1 Thb. TOpHAas
40 paGZlPaYK 2;\4'9 5O «I/Isyqegfeopazzﬁoza bubmotexa LOK
https://m.edsoo.ru/ffOb12fe
COXPAHEHHUS SHEPTUN
41 KoneobarensHoE TIIBIDKEHUE u €ro bubanoreka [HOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue kosneOaHus. BuIHyXIeHHBIC bubnmoreka I[HOK



https://m.edsoo.ru/ff0b02b4
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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
MOTICPEYHBIE BOJTHBI
VYpok-koHpepeHus "MexaHuueckue
49 BOJIHBI B TBEpHOM Tene. CelicMUYeCKHe
BOJIHBI"
50 3Byk. PacmpoctpaHeHue u OTpakeHue
3BYyKa
51 Ypok-uccnenoBanue "HaOmroneunue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 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 S)i(;i?{lgnnz. MeXZ(l)HI/I‘IeCIiI/IZ Kone63aHI/(1)ﬂ u bubmotexa LOK
https://m.edsoo.ru/ff0b25f0
BOJIHBD»
KontponpHast pabora Ne 2 mo Teme
55 "3akoHbI  COXpaHEHHS. MeXxaHuuecKue

KOJICOAHUA U BOJHBI"



https://m.edsoo.ru/ff0b20f0
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56 DJIEKTPOMarHuTHOE noue. 4 bubnuoTeka [HOK
DJIeKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH 1
VYpoxk-koHpepeHuus "[lxana
3JIEKTPOMArHUTHBIX BOJH. Vcnonb3oBaHue bubnuoTeka [HOK
58 . 1 .
AJIEKTPOMArHUTHBIX BOJIH U COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccnegoranue "M3ydeHHe CBOWMCTB
59 BJIpeKTpOMaI‘}II[I/ITHLIX Ban}{Iq ¢ mnomomplo 1 bubimotexa HOK
N https://m.edsoo.ru/ff0b2c6¢c
MOOWIBHOTO TeleoHa
60 Pemenune 3amau Ha ONpEJIENEHHE HacTOTEL 4
Y JUTMHBI AJICKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHass  IpUpoJa  CBeTa.
61 CKOpOI():TI) CBeTa. Bomll)oé)mze[ cBoiictBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku CBeTa. IIpsmonuneliHOE
62 pacmipocTpaHeHue CBeTal:) 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 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS 1 bubnuoreka LHOK
cBera https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpa)KEHHE CBETA.
65 chonwomﬁi HOJ'IHOFE BHyTpeHHero 1 bubmotexa 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 MTOJTHOTO BHYTPEHHETO oTpaxenus: 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
coOuparolen JTUH3bI"
71 Ypok-koHbepeHIus "Onruueckue bubnuoTeka LHOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuuss "JlepekTsl 3peHHs.
Kak coxpanutsb 3peHue"
Pasnoxxenue Oenoro cBeTta B CHEKTD. EubmoTexa [IOK
74 OnbIThI HeroTona. Cnoxenue )
https://m.edsoo.ru/ff0cOf4c
CHEKTPaJbHBIX I[BETOB. Jlucmepcus cBeTa
Wuctpykrax mno Tbh. JlabGoparopnas
0 "
| R 0 omim o g oo ok
https://m.edsoo.ru/ff0cOe2a
[[BETa IpPEIMETOB IpH UX HaOIIOJCHUU
yepe3 [IBETOBbIE (PHIIBTPHI"
VYpok-npaktukyM "BoaHOBBIE CBOICTBa
76 CBeTa: JuUcrepcHs, uHTephepeHus u
nudpaxius"”
77 OmnbiTel  Pesepdopna u  mnaHerapHas bubnuoreka I[HOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moznens 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 Ctpoenne aromHoro sapa. HyknoHHas bubnuoTeka [HOK
MOJIEINb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIC TpeBparieHus. M3oTomns Bubmioreia HOK

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

bubnmoreka [HOK

84 npeBparieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepron monypacmnanga

86 I?II?EI(;I;é(IngII;Ib epiHuﬂipHponle)aHm;feI;T;]:;ree 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
W3IIy4€HHUI Ha )KUBBIE OPraHU3MBbI"

[ToarotoBka K KOHTPOJILHON paboTe Io

92 TeMe "DneKTpOMarHuTHOE ToJie. bubnuoreka [HOK
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