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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKEe Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBJE€HA Ha
OCHOBE MOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmsbl, mpeacraBieHHbix B DPI'OC OO0, a Ttakke ¢ ydé€rom
denepanbHOl pabodeil mporpamMmbl BocnuTaHWs W KoHIENImMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conepxanue mporpamMMmbl 1o (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOH TPaMOTHOCTH OOYYAIOMIMXCSI W OPraHU3alMI0 W3ydeHHs (QU3UKU Ha AEATEIbHOCTHOU
ocHoBe. B mporpamme 1o (u3MKe YYUTHIBAIOTCSI BO3MOXHOCTHM Y4e€OHOro IpeiMeTra B
peanmzanuu TpeboBanuit ®I'OC OOO K mIaHUpPYEeMBIM JMYHOCTHBIM M METanpeaIMEeTHBIM
pe3ynbraTaM OOy4YeHHs, a TakKe MEXIPEAMETHbIE CBSI3U E€CTECTBEHHOHAyUHBIX Y4YEOHBIX
MpeAMETOB HAa YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHus.

[IporpamMma mo ¢u3uKe ycTaHaBIMBAET paclpejesieHhue yueOHOTro MaTepuaia Mo rojam
oOydenus (1o Kiaccam), NpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOIO COJEpKaHus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

[Iporpamma no ¢usmke pazpaboTaHa C 1eJIbI0 OKa3aHUsI METOIUYECKON MOMOIIU YUUTEIIO
B CO3JaHUH paboyeil MporpaMMBbl 1o y4eOHOMY MIPEeIMETY.

®u3zrka sBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3ydyaeMbIX XUMUEH,
Oouosorueit, actpoHoMuend U Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOro MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOJTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 TIaBHBIX 3a/a4d (U3HYECKOro 00pa3oBaHUsI B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTHM U HHTepeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE MpeArNojaraeT OBJIAJCHHE CIEAYIOUUMU
KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCT:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
MHTEPIPETUPOBATH JIAHHBIE U UCIOJb30BaTh HAYYHBIE I0KA3aTEIbCTBA AJIs IOJIYyYEHHUS BBIBOJIOB.

Henu wm3yueHuss QU3MKU HA YPOBHE OCHOBHOIO OOIIEro OOpa30BaHMs OIpPENEICHbI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenruemM Kosutermm MunucrtepctBa npocsenieHusi Poccuiickoit denepanuun
(mpotokoun ot 3 nekadpst 2019 r. Ne [TIK4BH).

Hesaun n3yyeHus GpuU3NKH:
npuoOpeTeHne WHTEpeca W CTPeMIIeHHs OOy4aloluXcs K HAyYHOMY H3YYEHHUIO MPHUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIe TMO3HAHHs U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHs OCHOB CTPOEHUS] MaTepuu
1 (yHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;

(dbopMHUpOBaHHE TPEACTABICHUA O POJM (PU3MKHU ISl Pa3BUTHS JAPYTUX E€CTECTBEHHBIX HAayK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MPEACTaBICHUI 0 BO3MOXKHBIX chepax Oyayuied mpodeccHoHalbHON NESTETbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JanbHeHIIeMy 0Oy4eHHIO B STOM HaIlPaBJICHUU.

JlocTikeHre STUX ILeneid mporpamMmbl N0 (U3MKe Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00eCIIeUnBACTCS PELICHUEM CIICAYIOIINX 3a1a4:



npuoOpeTeHne 3HAHWKA O JMCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpeTeHne YMEHUIH ONMUCHIBATh U OOBACHATH (PU3MUECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJIyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEHICHHsS MPOCTCUITNX PAcu€THBIX 3a7ad C UCIOJb30BaHUEM (U3HUECKUX
MOJIeJIeH, TBOPUYECKHUX M MPAKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHI HAOMIOAATh TPUPOJHBIC SBJIICHUS W BBIIOJHATH OIBITHI, J1a00paTOPHBIC
paboThI U FIKCIIEPUMEHTAILHBIC UCCIICIOBAHUSI C UCTIONB30BAHUEM U3MEPHTEIBHBIX IPUOOPOB;
OCBOCHHE TTPUEMOB paboThI ¢ HHDOpMaNHel (PU3HMUECKOTO COIePKaHMUs, BKIIOYast HH()OPMAIIHAIO
0 COBPEMCHHBIX JOCTHKEHHSIX (DU3HUKH, aHATH3 ¥ KPUTHICCKOE OTIICHUBaHKUE WH(DOpMAIuy;
3HAKOMCTBO €O cdepamu Mpo(hecCHOHATLHOW ICSITEILHOCTH, CBS3aHHBIMU C (DH3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HUECKON HAYKH.

Ha wmsyuenne ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHHS
oTBOoUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B He/lelo), B 8 kiacce — 68 gacoB (2 gaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEINIO).
[Ipennaraemplii B mporpamMme o (Qu3MKe NEpedeHb J1adOpaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelaeT BHIOOp TpOBeneHHs JTabOpaTOPHBIX PadOT H
OTIBITOB C Y4ETOM HHIUBUYATBHBIX 0COOCHHOCTEH 00yJaroIMXCsl, CITIUCKA SKCIIEPUMEHTATBHBIX
3aJJaHnH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 10 (hU3UKe.

COIAEPKXAHUE OBYUEHUA

7 KJIIACC
Pa3znen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa.

®usuka — Hayka o mpupoje. ABieHus npupoipl. OU3NYECKHUE SIBICHUS: MEXaHUYECKHUE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenmuuuHbL. M3mepenune Qusndyecknx BenuuuH. Dusnmdeckue mTPHOOPHI
[TorpenHocTs U3MepeHuil. MexxayHapoHasi cucTeMa equHUIL.

Kak ¢wusmka m apyrue ecrecTBEHHbIE HAayKHM HM3ydaroT mpupoay. EcTecTBeHHOHaydHBIN
METO/I TMO3HAHUS: HAOIIOJeHHe, IOCTAHOBKA HAay4yHOTO BOMPOCA, BBIABWKEHHUE THIIOTES,
OKCIEPUMEHT [0 TPOBEPKE THUNoTe3, O0O0bsAcHeHHe HalmogaeMoro seiaeHus. Omnucanue
buznueckux SIBIICHUHN c MTOMOIIBIO MoJIeJIeH.

emoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, DJICKTPUUECKUE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.
2. ®usuueckue MpuOOPHI U MpoLEIypa MPSIMBIX MU3MEPEHHH aHaJIOroBBIM M LU(POBBIM
pudopoM.

Jlabopamopnuie pabomel u onvimel.

1. OmnpeneneHue NEHBI ACACHUS MIKAIbI K3MEPUTEIBHOTO MPUOOPA.

2. H3mepeHwne pacCTOSTHUM.

3. H3mepenne 00bEMa KUAKOCTH U TBEPOTO TEIA.

4. OrnpeneneHne pa3MepoB MaJIbIX TEJ.

5. M3mepenue Ttemmeparypbl TpH TOMOIIM KUJIKOCTHOTO TEepMOMETpa W JaTyuKa
TeMIepaTyphl.

6. IlpoBenenuwe wuccreoBaHMs MO TMPOBEPKE THUMOTE3bl: MAaTbHOCTh IMOJIETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIE BHICOTA MyCKa.
Pa3nen 2. [lepBoHavaibHbIe CBeAeHUS 0 CTPOCHUHU BellecTBA.
Crpoenue BemiecTBa: aTOMbl M MOJEKYJbl, HUX pa3mepbl. ONbITHI, JI0Ka3bIBAIOLINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.
JIBxenne uyactuil BemecTBa. CBs3b CKOPOCTH JBHXKEHHUS YacTHUI[ C TEMIEpaTypoi.
BbpoynoBckoe naBwkenue, muddysus. BzanMoneilicTBue dYacThll BeEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHHE.



ArperaTHble COCTOSIHMSI  BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpuctayuinueckux) Tea. B3aumocBs3b Mexay CBOMCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYISIpHBIM cTpoeHneM. OcOoOEHHOCTH arperaTtHblX COCTOSIHUN
BO/IBI.

emoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JABHKEHUSI.
2. Hab6mronenue nuddys3uu.
3. Habnronenue sBICHWA, OOBSICHSIOIIUXCS MPUTSHKECHUEM WIH OTTAIKHBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopusvie padbomot u onvimel.
1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCIoIb30BaHueM (poTorpaduii).
2. OTmBITHI 10 HAOFOICHUIO TEIUIOBOTO PACIIUPEHHUSI Ta30B.
3. OmBITHI M0 OOHAPYKEHUIO JCUCTBHSI CHIT MOJICKYJISIPHOTO MTPUTSKCHUS.

Paznen 3. /IBukenune u B3anmMojeiicTBue TeJl.

Mexannyeckoe JBUKeHUE. PaBHOMepHOe U HepaBHOMepHOe JBHKeHUE. CKOPOCTb.
Cpennsisi CKOPOCTh TIPH HEPABHOMEPHOM JIBMKEHHUH. Pacuér myTu 1 BpeMeHU JIBUKEHUS.

SBnenue wHepruu. 3aKoH WHEpUHMH. B3aumoneicTBHe TeNn Kak TPUYMHA M3MEHEHUS
CKOPOCTH JIBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlmoTHocTh BemiecTBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuia Kak XxapakTepucTHKa B3auMozeicTBus Tten. Cuia ymnpyroctd M 3akoH ['yka.
N3Mepenne cuiibl C MOMOIIBIO JMHAMOMETpa. SIBIIeHME TATOTEHUs M cuiia TsokectH. Cuna
TSUKECTH Ha JApyrux IuiaHerax. Bec tema. HeBecomocTs. CroxkeHue Cwil, HanpaBJIEHHBIX I10
onHOU npsmMoil. PaBHoxelcTByromast cuit. Cuna TpeHus. TpeHue CKONBXEHUS U TPEHHUE MOKOSL.
Tpenue B mpupoJie U TEXHUKE.
emoncmpayuu.

Habnmonenne MexaHu4ecKoro IBHKEHHS Tela.
H3Mepenne CKopocTu MPSAMOJIMHEHHOTO JBUKECHHUS.
Habnronenue siBjeHUs] HHEPIIUH.
HaGnronenne n3smMeHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHEHME MacC N0 B3aUMOJEHCTBUIO TEIL
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue CKOPOCTH PAaBHOMEPHOIO MABIKEHHUS (IIapUKa B JKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO0 aBTOMOOUJIS U TaK Jaiee).
2. OmpepneneHue cpefHe CKOPOCTU CKOJIbKEHHS Opycka WIM HIapuKa MO HaKJIOHHOM
IIJIOCKOCTH.
Ornpezenenre MI0THOCTU TBEPAOTO TeEA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHUs (IedopMainuu) MOPYKHUHBI OT
MIPUIIOKEHHOMN CUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJILKEHHUS OT Beca Tela U
XapakKTepa CONMPUKACAIOIINXCS IOBEPXHOCTEMN.

Paznen 4. /laBienue TBEPABIX Teul, :KUAKOCTEH U ra3oB.

Hasnenne. CiocoObl YMEHBIICHUS U YBEIUYEHUS AaBiieHus. [laBienue ra3za. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMH, KUIKOCTIMU
n razamu. 3akoH Ilackans. [IHeBMaTMyeckne MamMHbBL. 3aBUCHUMOCTb JIaBJICHUS KUJIKOCTU OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmiarommuecs cocynsl. | 'mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emuin u atMocdepHoe naBieHue. [IpUuMHBI CyIIECTBOBAHMS BO3AYIIHOMN
obonouku 3emun. OnbiT Toppuyermmu. M3mepeHune arMocgepHOro AaBieHHs. 3aBHCHUMOCTb
aTMOC(epHOTO JaBJIICHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopbl ist u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

ocoukrwhE

w



JlelficTBHE )KMIKOCTU U Ta3a Ha MOTPY:KEHHOE B HUX TeJio. BriTankuBaroias (apxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomaBanue.
Jemoncmpayuu.
3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIEPATYPHI.
Ilepenauda naBieHUs )KUIKOCTBIO U Fa30M.
Cooblmarommecs: CoCypl.
I'mppasinueckuii npecc.
[IposiBnenue neiicTBUs aTMOC(HEPHOTO AABJICHHUS.
3aBUCUMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTU TeJla U TUNIOTHOCTH
KHUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BBITCCHEHHOM KUIKOCTH.

8. VcnoBue 1uTaBaHWS TeN: IUIABaHWE WJIH TMOTPYKCHHE Tel B 3aBUCHMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopusie padbomot u onvimel.

1. WccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJIe OT 00BbEMa MOTPYKEHHOW B KUIAKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CHJIBI, JEHCTBYIONMIEH HA TeJIO, MOTPYXKEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAJTKHUBAOIICH CHIIBI, JCHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Maccsl Tena.

4. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJIKUBAIOIICH CHIIBI, JOEHCTBYIOUIEH Ha
TEJI0 B XKHUJKOCTH, OT 00BhEMA MOTPY)KEHHON B >KHJIKOCTh YAaCTH TeJa U OT IJIOTHOCTH
KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYHPOBAHHE JIOAKM U OIpeneleHue eé
TPy30MOABEMHOCTH.

Pa3zpnesn 5. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0J0K, HaKJIOHHAsI IJI0CKOCTh. [IpaBuiio paBHOBecus pblyara.
[IpuMeHenne mpaBmiIa paBHOBECHS phluara K OJoKy. «3o0sioToe mpaBuiio» MexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckast u noteHuuanbHas sueprus. llpespaiienue oqHoro
BH/Ia MEXaHUYECKOM SHEPIrUr B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

emoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne pabOThl CHUIIBI TPEHHUS TPU PABHOMEPHOM JBWXKEHHHU Tela IO

TOPU30HTAJIBHOM TIOBEPXHOCTH.

HccnenoBanue ycaoBuid paBHOBECHS pbluara.
Namepenne KIIJl HakIOHHON MJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUU.

ok whE
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Pa3pen 6. TentoBbIe iBJIeHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITb, MNOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BellecTBa. Kpucraminueckue u
amop(usbie Tena. OOBsICHEHNE CBOWCTB ra30B, KHUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauuMBaHMEe U KanWUIIpHbIE siBIeHHUs. TemioBoe
pacLIUpPEHUE U CHKATHUE.



Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBM)KEHMSI YacCTHLL.
Buytpennsis sHeprus. CnocoObl H3MEHEHMsI BHYTPEHHEM SHEpruu: TeIionepenaya u
coBepiieHre padoTel. Bupl Teronepeaayn: TeIONPOBOAHOCTb, KOHBEKIIHS, U3ITyUCHHE.

KomnuectBo TemnoTbl. YjaenbHas TEIIOEMKOCTh BelIecTBa. TemaooOMeH W TEeIIoBOE
paBHOBecue. YpaBHEHHE TeIUIoBoro Oananca. IlnmaBieHune m oTBepAeBaHHME KPUCTATUIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus TOIIMBA. Y ieibHasl TEIJIOTa CrOPaHUsL.

[punnunsr paboter TeruoBeix asurareneid KIIJ[ rterutoBoro nsuratens. TemsoBbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.
3aKoH COXpaHEHMsI U MPEBPALLEHUS JHEPTHUU B TEIUIOBBIX IIpOLEccaXx.

Jemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysuu.
Habmronenue sBIeHU cMauyMBaHUsS U KaWUISIPHBIX SIBJICHU.
Habnroienue TemnoBoro pacinpeHust Tel.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsl.
Bunael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.
Harpesanue npu coBepiiieHuu pabOThl BHEITHUMU CHUJIAMHU.
0. CpaBHeHHE TEMIIOEMKOCTEH pa3IMUHbIX BEIIECTB.
1. HaOmronenue KumeHus.
2. HabGnronenne mocTosiHCTBA TEMIIEPATYPhI TTPH TITABJICHHH.
3. Monenu TeIuIoBbIX ABUTAaTEIEH.
Jlabopamopnwie pabomel u onvimel.
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHUIJI MOJIEKYIISIPHOTO MPUTSKCHUSI.
OnbITHI O BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WIIK caxapa.
OnbIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEP/BIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.
OnepIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJCHHsI BO3JyXa OT ero o0béma u
HarpeBaHus WIH OXJIaKICHUS.
[IpoBepka rHMOTE3bl JIHMHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUECKOM TPyOKe OT TeMIIepaTyphbl.
7. HaOnroneHue M3MEHEHHUs BHYTPEHHEW HSHEPruU Tela B pe3yibTaTre TEIUIONepenadyd u
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U ropsYeil BOIBL.
9. OmnpeneneHue KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH MPH TEINIOOOMEHE C HArPEThIM
METATUYECKUM IMIIMHAPOM.
10. Onpenenenune yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nmpoiiecca UCapeHusl.
12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3TyXa.
13. Onpenenenne yaeabHON TEMIIOTHI IUIABICHUS JIbJIA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. /[[Ba poxa anekTpuueckux 3apsaoB. B3anmmoneicTBue 3apsyKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJCWCTBHS 3apSOKEHHBIX TEN OT BEJIWYUHBI
3aps7I0B U PaCCTOSIHUS MEX]y TEIAMH).

Onexrpuueckoe nojue. Hampspk€HHOCTH anekTpudeckoro nostst. [IpuHumn cynepno3uiuu
IEKTPUYECKUX MOJIEN (HAa KAUECTBEHHOM YPOBHE).
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Hocutenu snexTpuueckux 3apsaoB. DJIEMEHTApHBINA 3ieKkTpuueckuil 3apsa. CtpoeHue
atoma. I[TpoBOAHMKM U JUAJIEKTPUKHU. 3aKOH COXPAaHEHUs AIEKTPUUECKOTO 3apsa.

DONEeKTpUUECKUN TOK. YCIIOBUS CYLIECTBOBAHHUS 3JIEKTPUUYECKOTO TOKa. VICTOUHMKM
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKMJIKOCTSIX U ra3ax.

Onexktpuueckass uenb. Cwia Toka. OJnekTpudyeckoe HampspkeHue. CoIpoTUBICHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[locnenoBarenbHOE U NapauIeIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUECKOTO ToKa. 3akoH J[koyns—JIeHma. DnekTpruuecKue nenu
Y TIOTPEOHUTENH AIIEKTPUYECKON YHEPTruH B ObITy. KOpoTKOE 3aMBIKaHue.

[ToctostHHplE MarHuThl. B3anMoaeicTBHE NOCTOSIHHBIX MarHMTOB. MAarHuTHOE TOJIE.
MarnuTHoe noJie 3eMJIM 1 €ro 3Ha4eHHe JiIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1osie
AIEKTPUYECKOTO TOKa. [[puMeHeHne aIeKTpOMarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTelb MOCTOSHHOrO Toka. lMcmonbp3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apanes. SBneHue snekrpomarHuTHOW — uHAyKiuu. [lpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJYYEHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.
DIeKTpu3anus Tell.
JIBa poja ANEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TEJI.
YCeTpoiCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4YeCKass HHIYKIUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY W AVDIIEKTPUKH.
MoenupoBaHKE CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcToyHnKH OCTOSTHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
0. DyeKTpUYeCKHil TOK B KHUIKOCTH.
1. I"a30BBIit pa3ps.
12. 3mepenue cHIibl TOKa aMIEPMETPOM.
13. U3mepenue 31eKTpUUecKOro HanpsKeHUs! BOJIbTMETPOM.
14. Peoctat 1 Mara3uH CONPOTHBIICHUH.
15. B3aumoselicTBrue NOCTOSTHHBIX MAarHUTOB.
16. MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOIIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OnbIT Dpcrena.
19. MarautHoe noJje Toka. JJIeKTPOMarHur.
20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
21. DnexTpoABUraTeib MOCTOSHHOTO TOKA.
22. ViccnenoBaHue sSIBIEHUS 3JIEKTPOMArHUTHON MHIYKIUH.
23. OnbiTel Dapajes.
24. 3aBUCHMOCTbH HAIIPaBJICHUS HHIYKIIMOHHOTO TOKa OT YCIOBHUI €r0 BO3HUKHOBEHHSI.
25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwvie pabomot u onvimol.
OnbIThHI MO HAOTIOACHUIO SJICKTPU3AINH T€T HHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUSA ANEKTPUUECKOTO MOJIsI HA TPOBOJIHUKHU U TUAJIEKTPUKH.
COopka u mpoBepka padoThI AEKTPUIECKON IIEMH MMOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbl TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILErO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HaNpsHKEHUS Ha Pe3UCTOpeE.

RBRBOoNoOR~WNE
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7. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD 3JIEKTPHUECKOTO COMPOTUBIICHUS TPOBOTHUKA
OT €ro0 JUTMHBI, TUIOIIAIX MOTIEPEYHOTO CEYCHHS U MaTepuaa.

8. IIpoBepka mpaBuia CIOKEHHS HANpPsDKEHUH MPU MOCIEI0BATEIbHOM COSAMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ajsi CUJIbI TOKA MPH NMApaAJUICTBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. Onpenenenre MOIIHOCTH IEKTPUUECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha
HEH.

13. Onpenenenne KI1J] HarpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOCHCTBUS ITOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJSI TOCTOSIHHBIX MArHUTOB TIpM HX OOBEAWMHEHUH U
pa3aeneHnn.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTYIIKA C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne AeHCTBUS MarHUTHOTO ITOJISI HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHnue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KI1J amekTpoaBuraTenbHON YCTaHOBKH.

21. OUBITEI IO HMCCIEJOBAHUIO SIBJICHUS DJICKTPOMArHUTHOW WHIYKIMH: HWCCIEI0BaHUE
M3MEHEHWH 3HAaYCHUs ¥ HAIPaBJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe ABWkeHHE. MatepuanbHas Touyka. Cuctema otTcyéta. OTHOCUTEIBLHOCTD
MEXaHMYECKOr0 JBWKEHUS. PaBHOMEpHOe mpsMonvHENHHOoe aBwxkeHue. HepaBHomepHOe
npsAMOIMHENHOE JBMXKeHHe. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja IPU HEPABHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOYCKOpeHHOE TIpsIMOJIMHEHHOE ABrkeHne. CBoOoiHOE maneHne. OnbIThl
lanunes.

PaBHOMepHOE ABHKEeHUE TIO OKpyXHOCTH. Ilepuon m uvactora oOpamienus. Jluneiinas u
YIJIOBasi CKOPOCTH. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

[TepBriit 3akon Hetorona. Bropoilt 3akon Herorona. Tperuii 3akon Herotona. Ilpuninun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIBKEHHUsS, Cuja TPEHUs
MIOKOs1, IPYTU€ BUAbI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TITOTEHUSA. YCKOpEHHE CBOOOJHOTO TMaJeHHUS.
JBuxkenue mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOUKU. AGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOro Tena
C 3aKpPEIJIEHHOM OChIO BpaleHuss. MomeHT culbl. [leHTp TsikecTn.

Nmnynse Tena. M3menenne ummynbca. Mmynabe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cum TsKecTH, ynpyroctu, Tpenus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHEprus Tena, TMOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTreHumanpHas 3Heprus c:karol npyxkuHbl. Kunernueckas sneprusi. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKOM IHEPTUU.

Jemoncmpayuu.

1. HaOmroneHue MEXaHU4YeCKOTO JIBIKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IMyTel W TPACKTOPHUI JABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO
Pa3HBIX TeJl OTCYETA.

3. V3MepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JABIKEHUS.
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HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKCHMUS.

HaGumtonieHne IBM>KEHUS Tella [0 OKPYKHOCTH.

HaGnronenne MexaHM4eCKUX SBICHHM, TMPOUCXOAAIUX B cucteme orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHUTEJIBHO KaOMHeTa (PU3UKH.
3aBHCHMOCTb YCKOPEHUS TeJa OT MacChl Teja U JACHCTBYIOLIEH HA HETO CHJIBL
HaOnroneHue paBeHCTBa CUII IPU B3aUMOJEHCTBUY TEJL.

N3meHeHune Beca Tea Ipu YCKOPEHHOM JIBUKECHUU.

. [lepenaua nMmynsca npyu B3aMMOIECHCTBUH TEIL.

. IIpeoOpaszoBanus SHEPTUH MTPH B3aUMOJICHCTBUU TEJ.

. CoxpaHeHue UMIyJbca IPU HEYIPYTOM B3aUMOJEHCTBUH.

. CoxpaHeHue UMIyIibca pyu a0COJIIOTHO YIPYTOM B3aUMOJIEHCTBUH.

. Habnoienue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHre MEXaHMYECKON YHEPTUH MPU CBOOOTHOM IaICHUH.

. CoxpaHeHre MeXaHUYECKON SHEPIUH MPU IBKEHUH TeJIa MO JIHCTBUEM MPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

® N

10.

11.

KoncTpynpoBanue Tpakrta mig pasroHa W JATbHEWMIIEr0 PaBHOMEPHOTO JIBUKEHHS
IrapuKa Ui TCJICIKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIBXKEHHs Opycka WM JBHXKEHUS IIapuka IO
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenre YCKOpPEHHs Tejla IPH PAaBHOYCKOPEHHOM JIBUJKEHUM MO HAKIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM JBHM)KEHUU 0e3
Ha4aJIbHOUW CKOPOCTH.

[IpoBepka runoTesbl: €cliv MpU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadyajJbHOW CKOPOCTH
IIyTU OTHOCSITCS KaK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOUINE MPOMEKYTKH BpEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBl HOPMAaJLHOTO
JTABJICHHUS.

Omnpenenenue kodPPUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI  TPEHUS MPU PABHOMEPHOM JIBIDKEHUH Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CWJIBI YIIPYrOCTH MpH TOAbEME Tpy3a C HCIOJIb30BAHHEM
HEMOABMYKHOTO U MOIBHKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUSI SHEPTUU.

Pazgen 9. Mexannueckue Ko1e0aHud U BOJHEI.

KonebarenpHoe npwkeHue. OCHOBHBIC XapaKTEPUCTHUKH KOJEOAHHWI: IMEpPHOJ, 4YacToTa,
amMIuitya. MaTtemMaTuueckuid U NPYXKUHHBIA MaaTHUKU. [IpeBpaiieHue 5>HEpruu Mpu
KO01€0aTeIbHOM IBIKEHUU.

3aryxaromue kosiebanus. Boinyxaennoie konebanus. Pesonanc. MexaHnuueckue BOJHBI.
CpoiicTBa MexaHHYeCKHX BOJIH. [IpooibHBIC W TIONIepeyHbie BOIHBI. JIJIMHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHuueckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

ocourwNE

Habnronenue xonebanuil Ten moJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnroneHue BoIHYX/I€HHBIX KOJIe0aHU U pe30HaHca.

Pacnipoctpanenune npo0abHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).

Habnroenue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUECKHI pE30HAHC.

Jlabopamopusie padbomot u onvimol.

1.

OnpeneHeHI/Ie YaCTOTHI U IIEprUoaa KOJIeOaHHMIT MaTEeMaTHYECKOr0 MasTHUKA.
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Onpenenenne 4acToThl U IEpUo/ia KoaeOaHU IPYy>KMHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBHCHMOCTH IEpHOJA KOJEOAHMH MOJABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.

4. HccnenoBaHue 3aBUCMMOCTH I€pUOJia KOJIEOAHUH NPY)KMHHOIO MAasTHHKA OT MAaccChl

rpysa.
5. IlpoBepka HE3aBUCHUMOCTH IEpUOAA KOJIEOAHUN Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.
6. OmbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD IEepHOa KOJIeOaHU TPYKUHHOTO MasTHUKA
OT MaccChl I'py3a U KECTKOCTU MPYKUHBI.
7. W3mepenne yckOpeHUs: CBOOOIHOTO A ICHUSI.
Paznes 10. DinekTpoMardHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TI0Jie. DJEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA 3IIEKTPOMArHUTHBIX
BoJiH. IlIkana anekTpoMarHuTHEIX BOJH. MCronp30BaHre 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa JI€KTPOMAarHUTHBIX BOJIH.
2. BoJiHOBBIE CBOICTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOMIIBHOTO TesedoHa.
Pa3znen 11. CBeToBbBIE AABJICHUS.
JlyueBas mognens cera. Mctounwku cBera. IIpsMonuHeHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connna u Jlynsl. Otpakenue csera. [Imockoe 3epkano. 3aKOH OTpakeHHsI CBETA.
[Ipenomiienne cBeta. 3akoH mpesioMiieHUsT cBeTa. [loiHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHKe NOJHOTO BHYTPEHHETO OTPaXKEHHSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon nydert B numH3e. Omnruueckas cuctema (oToamnmapara, MHKPOCKOTA H
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. ClioKEHNE CIIEKTPAbHBIX IIBETOB.
Hucnepcus ceera.
emoncmpayuu.
[IpsimonnHeitHOE pacpocTpaHEeHHE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300paxeHuil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTHYECKUN CBETOBOJI.
Xox mydeii B coOuparoleit TuH3e.
XoJ ayder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JIUH3.
[Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTA.
10 Monens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIIEKT.
12. Tlonyuenue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
HccnenoBanue 3aBUCUMOCTH YIJ1a OTPaKEHHsI CBETOBOTO JIyda OT yrija HaJeHHUsl.
N3ydeHne xapakTepuCcTUK N300pakeHHsI IPeIMeTa B TNIOCKOM 3epKaje.
HccnegoBanue 3aBUCUMOCTH YIJla MPEIOMIIEHUS] CBETOBOIO Jiyda OT YIJla MaJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».
[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenre (GOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIECH TUH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OneITEl TIO BOCHPHUATHIO I[BETAa MPEIMETOB NpU HUX HAOIIOACHHHM Yepe3 I[BETOBBIC
(GUIBTPBIL.
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Pa3znen 12. KBanTOBBIE SIBJICHHS.

OmnbiTel Pezepdopaa u mmanerapHast Mmojenb atoma. Mognens atoma bopa. Mcenyckanue u
noryionieHue ceera atoMoM. KBaHTel. JIuHelyaTsie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-mznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxionnas Mopnens aromHoro sgpa. M3otombel. PampnoaktuBHble npeBpamienus. llepuon
[10JIypacmaia aTOMHBIX sLJIEp.

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsiI0BOTO U MAacCOBOIO YHCEN. DHEpPrus CBs3U
aToMHbIX siaep. CBsi3p Macchl W sHepruu. Peakumu cuHre3a u geneHus sjep. Mcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepretuka. JleicTBUsA paMOAKTUBHBIX U3JIyYCHHUI HA )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSL.
CrieKTphl pa3Iu4HbIX Ia30B.
Criextp BOoAOpO/Ia.
Habmronenue Tpekos B kamepe BuibcoHa.
Pabota cuérunka HOHM3UPYIOMINX U3TYyUESHH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopnwie pabomel u onvimel.
1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JTy4EHUSI.
2. HccrenoBanme TpPEKOB: HM3MEpEHHE OSHEPTHHM YACTHIBI 110 TOPMO3HOMY IIyTH (IO
dboTorpadusim).
3. H3mepeHne pagroakTHBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAIOIIIUIH MOIYIb.

[ToBTOpUTENBbHO-0000aOIIMKA  MOAYNIb  IMpeAHa3HaueH s CHUCTeMaTu3alud U
000011eHUS TPEIMETHOTO COACPIKAHUSI U OIBITA IESTEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEH U
BCEro Kypca (pU3UKH, a TakkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIIUX ATOT YICOHBIN MPEAMET.

[Ipy wu3ydYeHHHM JAHHOTO MOMYJS PEaTu3yIOTCS M CUCTEeMAaTU3HPYIOTCS  BHJIBI
NEeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurBaeTcs JOCTHXKEHUE MPEIAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yJbTaToB o0yueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAayYHBIX METOJOB HCCIIEOBaHUS SIBIICHUI
IPUPOAbI U TEXHHUKHU, OBJIAJICHUE YMEHHUSMU OOBICHATH (DU3UUECKUE SIBICHUS, MPUMEHSS
MOJIy4YE€HHBIC 3HAHMSI, PEIIaTh 33/]a4l, B TOM YHCIIE KAUYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMOHATBEHO AESITENTbHOCTHBIN XapaKkTep JaHHOTO pas3felia pealu3yercs 3a CYET TOoro,
9YTO 00y4aloLIUeCs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHITH (PU3UYECKUE SBIICHUS
B OKpY)Karolllel MpUpoJe U MOBCEIHEBHOM KU3HH;

HCII0JIb30BAaTh HAYYHBIE METOJbI MCCIENOBAaHUS (PU3MUECKUX SBJICHUN, B TOM YHCIE IS
MIPOBEPKHU THIOTE3 U MOJTYYCHHSI TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH Hay4dyHbIE OCHOBBI HamOojee BaXHBIX JOCTHKEHUM COBPEMEHHBIX TEXHOJIOTHUH,
HampuMmep, MPaKTUYECKOr0 UCMOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHH HAa OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.

oakwhE

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha ypOBHE OCHOBHOTO 0OLIero oOpa3oBaHUs HAalpaBJIEHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.

B pesymbraTe wn3yueHuss (U3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
oOyyaromerocst Oy1yT cOpMHUPOBaHbI CIEAYIOIIUE TNYHOCTHBIE PE3YJIbTAThl B YaCTH:
1) naTpHOTHYECKOr0 BOCTIMTAHUS:
] mposiBJIeHWE MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (DH3MUECKOit

HayKH;



] HEHHOCTHOE OTHOILIEHHUE K JIOCTHKEHUSM POCCUMCKHUX YUEHBIX-(PH3UKOB;

2) rpa’KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

] TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJEHUHM OOIIECTBEHHO 3HAUYUMBIX U ITHUYECKHX
po0JieM, CBA3aHHBIX ¢ MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUHN (PU3HKH;

[} 0cOo3HaHME Ba)KHOCTH MOPAIbHO-3TUUYECKHUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4ecKOro BOCIIMTAHMS:

[ BOCIIpUSITHE O3CTETHUECKUX KAdyeCTB (PU3NYECKOM HayKu: €€ TapMOHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTU;

4) IEeHHOCTH HAYYHOT'0 MO3HAHMA:

(] ocOo3HaHWE LIEHHOCTH (PU3NYECKOW HAYKHM KaK MOILHOTO HHCTPYMEHTa IIO3HAaHUSA MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEN COCTABIIAIOIICH KYJIbTYPHI;

(] pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM 1€ TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSl U IMOLHOHAJBLHOIO 0JIATONOTYYHS:

[ oco3HaHME IIEHHOCTH 0e30MacHOTro 00pa3a JKU3HHM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BAYKHOCTU IpaBWJI OE30MacHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha J0pOrax, ¢ 3JEKTPUUECKUM U
TEIJIOBBIM 000pPY/I0BAHUEM B JIOMAILIHUX YCIIOBHUSX;

[ chopmMHrpoBaHHOCTh HaBbIKa peQUIEKCHM, NIPU3HAHUE CBOETO IpaBa Ha OMIMOKY U TaKOIo ke
IIpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

[] akTUBHO€ y4acThe B PEIIEHUWU NPaKTUYECKUX 3aJad (B pamMKax ceMbd, 0o0pa3oBaTesbHOU
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMAbHOW HAIMPaBJIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucie U GU3NUEeCKUX 3HAHUM;

[ uHTEpecC K MPaKTUYECKOMY MU3y4eHHIO Ipodeccuil, CBA3aHHbBIX C GUNUKOM;

7) 3KOJIOTHY€eCKOr0 BOCIIMTAHUSA:

] opueHTalMss Ha NpUMEHEHHE (U3MYECKMX 3HAHUM Ui peleHus 3azad B o0iactu
OKPYKAIOLIEH Cpelpl, MIIAHUPOBAHMS ITOCTYIIKOB M OLIEHKHM MUX BO3MOXKHBIX MOCIEACTBUM VIS
OKpYKarolen Cpeibl;

[ ocozHaHMe II100AIBHOTO XapaKTepa dKOJIOITMUECKUX Mpo0IeM U IMyTel UX peLIeHus;

8) apanTanuu K U3MEHSIOMUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

] noTpeOHOCTh BO B3aUMOJEHCTBUU IIPU BBINOJHEHUH UCCIEIOBAaHUNA M MPOEKTOB (U3NYECKOMN
HAIIPABJIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUAM JIPYTHX;

() OBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAaKTUUECKYIO JACSITEIbHOCTD;

] norpeOHOCTh B (YOPMUPOBAHUM HOBBIX 3HAHMM, B TOM uuciie (OpMYJINPOBATh UEH, TOHATHUS,
TUNOTE3bl O GPU3NYECKUX OOBEKTaX U SBJICHUIX;

] ocozHanue AeuIUTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 00/1aCTH (DU3UKY;

[} mIaHupoBaHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

] cTpemMileHHe aHAJIM3UPOBATh U BBISBJIATH B3aMMOCBSI3U MPHUPO/Ibl, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PU3MUECKUX 3HAHUMA;

[ oueHKa CBOMX [JEHCTBUM C Y4ETOM BIMSHHMS Ha OKDPYKAIOWYI0 CpPEly, BO3MOXKHBIX
rJ100aJIbHBIX IIOCJICZICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pesynmbraTte oOcBOeHHs TporpaMMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT cQOpMUPOBAHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOUAIONIUE TO3HABATeNIbHbIE YHUBEpCAIbHBIE Yy4eOHbIE MAEWCTBHS, KOMMYHHUKATHBHBIC
yYHHUBEpCalTbHbIE yUeOHbIE NEHCTBUS, PETYASTUBHBIC YHUBEPCATbHbIC yIEOHbIE TeHCTBUS.
Ilo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Joruueckue JaeMcTBuA:
BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SBICHUIN);
yCTaHABIUBATh CYIIECTBEHHBIM TpHU3HAK KIAacCU(PUKAIMK, OCHOBaHUs [UIsl 00O0OIIeHUS U
CpaBHEHMUS,



BBISIBJIATE 3aKOHOMEPHOCTH M TIPOTUBOPEYMsT B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HaGHIOZ[eHI/ISIX, OTHOCAIINXCA K (I)I/I3I/I‘-IGCKI/IM SABJICHUSM,

BBIABJIATE MMPUYIUHHO-CJICACTBCHHBIC CBSA3HU IIPU U3YYCHHUU CI)I/I3I/I‘-IGCKI/IX SIBJICHUN H nmponeccos,
ACJIaTh BbIBOJbI C UCIIOJIB30BAHUCM JACAYKTHUBHBIX U MHAYKTUBHBIX yMO3aKJ'IIO‘I€HI/If/'I, BbIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3AX (I)I/ISI/I‘-IGCKI/IX BCIINYUH,

CaMOCTOSITEIBHO BBIOMpPATh CIOCOO pemeHus y4eOHOW (U3MYecKod 3amaun (CpaBHEHHE
HECKOJIKUX BAapHaHTOB PEIICHHs, BBIOOpP HamOoJiee MOAXOSIIEr0 C Y4ETOM CaMOCTOSTEIEHO
BbIJICJIEHHBIX KPUTEPHUEB).

Ba3zoBble ucciaenoBarebcKue 1elicTBUS:

MCTIOJIb30BATh BOIIPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

IIPOBOJUTH [0 CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (PU3NYECKU
HKCTIEPUMEHT, HeOOIBIIIOE NCCIIe0BaHNe (PU3MUECKOTO SBICHUS;

OIIEHMBAaThb Ha MPUMEHMMOCTh M JOCTOBEPHOCTb HH(MOPMALIMIO, MOJYYEHHYI0 B XOJE
WCCIIEIOBAHUS UJTH SKCTIEPUMEHTA,;

CaMOCTOSTENIbHO (hOpMYIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM IPOBEIEHHOTO
HAOJIO/IEHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BuTHEe (U3NYECKUX TMPOIECCOB, a TaKKe
BBIJIBUT'AaTh IMMPEATIOJIOKCHUA 00 ux Pa3BUTHUU B HOBBIX YCJIIOBUAX U KOHTCKCTax.

Patora ¢ undopmaunmeii:

MPUMEHSTh pa3IU4Hble METO/bI, HHCTPYMEHTBI U 3alPOChl MPHU MOUCKE U 0TOOpe MHpopManuu
WM TAaHHBIX C YYETOM MPEUI0KEHHON yueOHOM (pu3nueckoi 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO PA3IUYHBIX BUJIOB U
dhopm mpencTaBIeHNUS;

CaMOCTOSITEJIPHO  BBIOMpaTh ONTHMaTIbHYIO (QopMy mpenactaBieHus HHPOpPMAIUU U
WUTIOCTPUPOBATh PEIIaeMble 3a/1a4 HECJIOXKHBIMU CXEMaMH, AMarpaMMaMH, WHOW rpaduxoi u
UX KOMOMHAIUSAMHU.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUA:

B X0Jie OOCYXJCHHS Yy4eOHOro MaTepHuaia, pe3ylbTaTOB JA0OPATOPHBIX PabOT W TMPOEKTOB
3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOM TeMbl M BBICKAa3bIBaTh HJIEH, HalleJIEHHbIE Ha
pelIeHre 3a/1aui U NoJiiepKaHue O1arokeaaTeIbHOCTH OOICHUS;

COTOCTABJISATh CBOM CYXKJEHHUS C CYXKJICHUSMHU APYTUX YYaCTHUKOB JUAIOTa, OOHAPYKHUBATh
pasiauyuue U CXOACTBO MO3UIIMIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTaBIATh PE3YIbTAThl BHINOJHEHHOTO (U3UYECKOrO OMBITa (SKCIEPUMEHTA,
UCCIIEIOBaHUS, IPOEKTA);

MOHUMAaTh W UCHOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAIbHOW pabOThl Mpu
pElIeHUH KOHKPETHON (hPru3HUecKoil mpoOiIeMbl;

MPUHUMATH €I COBMECTHOM NeATeIbHOCTH, OPraHU30BBIBATH ACUCTBUS MO €€ MOCTHKEHUIO:
pacrhpenensatb poju, oOCYKIaTh MPOILECCHl U Pe3ylbTaThl COBMECTHOW paboThl, 0000maTh
MHEHUSI HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO pe3yabTaTa M0 CBOEMY HaIlPaBJICHUIO
1 KOOPJMHUPYS CBOU JACHCTBHS C APYTUMU WICHAMH KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOLIMI NPOIYKT MO KPUTEPHUSIM, CaMOCTOSITEIBHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranmn3anus:

BBISIBIISITh TPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTYyallUSX, TPeOYIOIIUX A pelieHus
(bu3MUYECKUX 3HAHMIA,

OPUEHTHPOBATHCS B PA3NMUYHBIX MOAXOJAX MPUHATHS PEUICHUH (MHIWBUIYyaTbHOE, MPUHSATHE
pElIeHUs B TPYIINe, IPUHITHE PEIICHUN TPYIIIOi);



CaMOCTOSITEIIBHO COCTABIISTh AITOPUTM peLIeHHs (PU3MUYECKON 3a/1aui WM IJ1aHa UCCIIeIOBAHHMS
C Y4YéTOM WMEIOUIUXCS pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PEILICHU;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

71aBaTh aJIEKBATHYIO OIICHKY CUTYallMH | MpeJyIaraTh IiaH e€ N3MEHEHUS;

OOBSICHATH TIPUYMHBI TOCTHKECHUS (HEJTOCTIKEHHSI) PE3yIbTaTOB JEITEIBHOCTH, 1aBaTh OIICHKY
prOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JIESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHS (PU3HYECKOTO
WCCIICIOBAaHUS WIJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS CHUTYAIH,
YCTQHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IeJIN M YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4eiloBeKa B XOJE CIOopa WIM JUCKYCCHH Ha HAydHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JPYroT0;

MIPHU3HABATH CBOE MPaBO Ha OMMOKY MPH pemieHnr GU3NIECKUX 3a7ad WU B YTBEP)KICHUAX HA
HayYHbIE TEMBI U TAKOE K€ TPABO JPYIroro.

MNPEJIMETHBIE PE3YJIbTATDBI

K xonmy obOyuenus B 7 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMECHHIA:
WCTIONb30BaTh TOHATHS: (U3WYECKHEe W XUMUYECKHE SIBJICHHUsS, HAONIOACHUE, SKCIEPUMEHT,
MOJIeNb, THITOTE3a, €AWHUIB (DU3UYECKUX BEIHYWH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHWMYEeCKoe JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, paBHOJEHCTBYIOIIAs Ccuia, JepopMmanus
(ympyrasi, maacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;
paznuuath sBIeHUs (AudQy3us, TEMIOBOEC IBHUIKEHHWE YAaCTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE IBM)KEHHE, WHEPLIMS, B3aUMOJCHCTBUE Tell, paBHOBECUE TBEPIBIX
TeJ C 3aKperyIEHHOW OCBhIO BpalleHMs, Mepefada JaBleHUs TBEPAbIMU TelaMU, )KHIKOCTSIMHU U
razamu, arMoc(epHoe AaBiIeHHE, TUIaBaHHUE TeJN, MPEBpPALICHUS MEXaHMYEeCKOW SHEpruu) Io
OMHMCAHUI0O UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JTaHHOE
(buznueckoe sIBICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3MUYECKUX SIBICHUUA B OKPYKAIOIIEM MHpE, B TOM
yuciie (Qu3nyeckue sBICHUS B MPUPOJE: MPUMEPHI JABMXKCHUS C PA3IUYHBIMUA CKOPOCTSIMU B
KUBOM M HEXHMBOW MpHpOJE, ACWCTBUE CWIIBI TPEHUS B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMOC(epHOro JaBJICHUs Ha XUBOW OpPraHu3M, IUIaBaHuE pbIO, pplyaru B Teje YeNoBEKa, MPHU
3TOM TMEPEBOJUTH MPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIJICNATH CYIIECTBEHHBbIE CBOHCTBA
(mpu3Haku) pU3NYECKUX SBICHUMH;
OTHCHIBATh M3y4YCHHBbIE CBONCTBA TeN M (PU3MYECKHUE SBICHUS, HCIOJB3YS (U3NUYECKUE
BEITMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BEC Tela, Cujla TPEHUs, JaBlieHue (TBEPAOIO Tena, *KUAKOCTH,
ra3a), BBHITAJIKMBAIOIIAS CUJIa, MeXaHW4eckass paboTa, MOIIHOCTh, IJIEUYO CHIIbI, MOMEHT CHJIBI,
KO3 (GUIIMEHT TOJIE3HOTO ACHCTBHS MEXaHW3MOB, KMHETHYECKas M TMOTEHILHAaTIbHAs DHEPTHs),
MpU OMHUCAaHUM TMPABUJIBHO TPAKTOBATh (U3WYECKH CMBICI HCIHOJB3YEeMbIX BEIUYHH, HX
0003HaYeHHs] U €IWHUIBI (PU3MUECKUX BETUYHMH, HAXOAUTH (OPMYIBI, CBSA3BIBAIOIINE TAHHYIO
(bu3MYECKYI0 BETHYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3yUYEHHBIX 3aBHCHUMOCTEM
(bu3MYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHe SBICHHUS M TMPOILECCHl, HCIOJB3Ys TMpaBHiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna, MpaBuio
paBHOBecHS pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHHMYeCKOH
SHEPruM, TMPH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;



OOBSCHATh (DU3MUYECKUE SIBICHUS, MPOLECCHI M CBOWCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE
CUTYallM MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3H,
CTPOHUTh OOBsACHEHHE M3 |—2 JOrMYEecKMX MHIaroB ¢ OMOpOH Ha 1—2 H3y4YEeHHBIX CBOICTBA
(bu3HUYECKUX SIBJICHUHN, (PU3NUYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiath pacdy€THble 3a7aud B 1—2 AEWCTBHS, HMCIOJB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIIHEC
(du3nyuecKkrue BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a/Iaddl 3alMChIBATh KPATKOE YCIOBHE,
MO/ICTABIISATh (PU3HUECKUE BEITUIMHBI B JOPMYITBI U TIPOBOJUTH PACUEThI, HAXOIUThH CIIPABOYHBIC
JTaHHBIC, HEOOXOJAMMBIC [UIsl peHIeHUs 3a]ad, OIEHWBATH PEAIMCTHUYHOCTh TOJYy4EHHOU
(U3HYECKON BEIIMUUHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOHO PEIIUTh MPU TOMOIIM (PU3NYECKUX METOJOB, B
OTIMCAaHUU UCCJIEIOBAHMS BBIICIATH MPOBEPSIEMOE MPEANookKeHue (TUIOoTe3y), pa3jinyaTh U
WHTEPIPETUPOBATH MOJTYYCHHBIN pe3yabTaT, HAXOJAUTh OMIMUOKH B XOJE OIBITA, JIeJaTh BBIBOIBI
10 €r0 pe3yabTaTaM;

MPOBOJIUTH OMBITHI MO HAOTIOAEHUIO (U3UYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TeI:
dbopMyIUpOBaTh TPOBEPAEMBIC MPEANOJIOKEHH, COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OIBITa U POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATh TIPSIMBIE HM3MEPEHUs pACCTOSHUSA, BPEMEHH, MacChl Tena, 0o0bEMa, CHIBl U
TEMIIEPaTyphbl C UCIOJIH30BAHUEM AaHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
MPpUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTHA U3MEPECHUIA;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHUMOCTH OJHOW (DU3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTH ITYyTH PAaBHOMEPHO JBIKYIIETOCS Tejia OT
BPEMEHH JBWKCHHS Telia, CHUJIbI TPEHUS CKOJIBKEHUS OT Beca Tesa, KadecTBa 00paboTKH
MMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAINA CONPUKOCHOBEHHUS TEJ, CHIIBI
YOPYrOCTH OT YAJUHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON 4YacTU
Tela W OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IUIaBaHUS TeJN, YCIOBHUI paBHOBECHs pblyara u OJOKOB),
y4acTBOBAaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, CcleAys MpPeajJoKeHHOMY TIUIaHy, (UKCHUPOBATh pE3yJAbTaThl IOJTY4YEHHOM
3aBUCHUMOCTH (DU3MUYECKUX BEJIUYUH B BHJIE MPEIIOKEHHBIX TaOIuIl M TpaduKoB, NeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

MIPOBOJUTH KOCBEHHbIE HM3MEpPEHUs! (PU3MUECKUX BEIMYUH (TUIOTHOCTH BELIECTBA >KUIKOCTH U
TBEPAOrO Teja, cuUja TPEHUs CKOJbXKEHHUS, JaBlIEHHE BO3[yXa, BBITAJKMBAIOIIAs CHJIA,
JeMcTByIONas Ha MOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 AEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJeIys MNPEAT0KEHHON HMHCTPYKLMU: MPHU BBINOJIHEHUHW U3MEpPEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE HCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH U padoTe ¢ J1ab0opaTOpHBIM 000PYAOBAHHUEM;
yKa3bIBaTh MPUHLHUIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIaromuecs coCy/pl, 0apoMeTp, phluar, MoABIKHBIN M HEMOIBM)KHBIN OIIOK,
HAKJIOHHASI IJIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
Oomopoi Ha WX onucaHus (B TOM 4HCIE: TOIIMIHUKYA, YCTPOHCTBO BOJOMPOBO/A,
TUIPaBIMYECKUN TPEcC, MaHOMETP, BBHICOTOMEp, TOPIIHEBON HACOC, apeoMETp), HCHOIb3Ys
3HaHMUS O CBOWCTBAX (U3WYECKUX SBICHUNW U HEoOXoaumble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMepax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3MUYeCKUX 3HAHUI B TIOBCEIHEBHOW KU3HU sl 00ecreueHrs 0€30MacHOCTH MPU OOPaIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHM, COXPAHEHHs 370POBbS M COONIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;

OCYILIECTBIISTH OTOOpP HMCTOYHHKOB WH(popManuu B MHTepHETE B COOTBETCTBHU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMUXCS 3HAHUM W NYTEM CpaBHEHUS pa3IUYHBIX
HMCTOYHUKOB BBIJIENATh WH(GOPMAIIMIO, KOTOPAs SBISETCS MPOTUBOPEUYUBON WM MOMKET OBITh
HEJIOCTOBEPHOM;



UCTOJb30BaTh TPU BBIIOJHEHUM YYeOHBIX 33JaHUI HAyYHO-TIOMYISIPHYIO JIUTEPATypy
(GU3NYECKOTO COMEp)KaHMs, CIPaBOYHBIE MaTepualibl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus MHPOpPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JAPYI'YyIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE THCHhMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HCTOYHUKOB MH(pOpManuu (HU3HUECKOTO COJIEpKaHUsS, B TOM YHUCIIE MyOJIMYHO JenaTh KpaTKHUe
COOOIIeHUs O pe3ylbTaTaxX IPOEKTOB WM YYEOHBIX HCCIEAOBAHUH, NMPH ATOM TPAMOTHO
WCIIOJIb30BATh M3YUEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, COTPOBOXKIATh BHICTYIUICHUE
MpE3EHTALNEN;

e [IpU BBINOJIHEHUH Y4E€OHBIX IPOEKTOB M MCCIEAOBAHUN paclpelesiTh 00s3aHHOCTU B
Ipylne B COOTBETCTBUM C IIOCTaBJIEHHBIMM 3aJadyaMM, CJIE€IUTh 32 BBINOJIHEHHWEM IUIaHA
NeUCTBUM, aleKBaTHO OLEHMBATh COOCTBEHHBIN BKJaJ B JESATENbHOCTb I'PYMIbI, BHICTPAaUBATh
KOMMYHHMKATHUBHOE B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

K xoHmy oOyueHus B 8 kiacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

HCI0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTANIMYECKHE W aMop(HBbIE Teja, HACBHIILEHHBIH U
HEHACBILEHHBIH TMap, BIAXKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPrusi, TEIJIOBOMN
JIBUTATENb, D3JEMEHTAPHBIM AJIEKTPUYECKUI 3apsiji, 3JIEKTPUYECKOe II0Jie, MPOBOJHUKU U
TMDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath sBJIEHUS (TEIIOBOE pacIIUpeHHe U CKaThe, TeIionepeaaya, TeIIOBOe paBHOBECHE,
CMauMBaHMe, KalWUISpHbIE SBJICHUS, WCIApeHHe, KOHJAEHCAlUs, IUIaBJIEHNUE, KPUCTAJUIU3AIUs
(oTBepaeBaHME), KHUIEHHME, Teronepenada (TEMIONPOBOJAHOCTb, KOHBEKLHS, H3JIydYeHue),
NIEKTpU3aLUs TeJl, B3aUMOJAEHCTBHE 3apsiioB, IEUCTBUS SJIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHe, B3aMMOJEHCTBHE MAarHUTOB, JEHCTBUE MAarHUTHOTO IOJIS HA MPOBOJHHUK C TOKOM,
JIEKTPOMArHUTHasE MHIYKLKS) MO ONUCAHMIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IpPOSBICHUE H3YYEHHBIX (DU3MUECKUX SBICHUH B OKPYXKAIOLIEM MHUPE, B TOM
qucie (GU3NYecKue sIBJICHUS B IPUPOJIE: NOBEPXHOCTHOE HATSHKEHUE M KaWIIISIPHBIC SIBIICHUS B
IIPUPOJIEe, KPUCTAJUIBI B Npupoje, nnydenue CoiiHIa, 3aMep3aHue BOJ0EMOB, MOPCKHUE OpHU3BbI,
o0Opa3oBaHue pOChl, TyMaHa, UHEs, CHEra, MIEKTPUUYECKUE ABICHUS B aTMOc(hepe, IEKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE NoJje 3emild, Apeid MostocoB, pojib MAarHUTHOTO MOJS TS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MIPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUH;

ONUCBHIBATH M3Y4YEHHBIE CBOMCTBA Tel M (U3NYECKUE SIBJICHUS, HUCHOIb3Yys (QU3NUYECKUue
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJUYECTBO TEIUIOTHI, yeIbHas TEIIOEMKOCTh
BEIIECTBA, yJAEibHAs TEIUIOTAa IJIABJICHUS, YyJedbHAas TEIUIOTa IMapooOpa3oBaHUs, YJelIbHas
TEIUIOTa CropaHus TOIUIMBA, KOA((UIMEHT I0JIe3HOT0 JAEHCTBHS TEMJIOBOM MAllUHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3JyXa, OHJICKTPUUYECKMH 3apsj, CWila TOKa, 3JIEKTPUYECKOe
HanpsDKeHHUe, CONPOTHUBIICEHUE IPOBOJHUKA, YJEJIbHOE CONPOTHUBICHHME BEIeCTBa, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA), MPU ONUCAHUU MPABUWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI
UCTOJb3yeMbIX BEIMYUH, 0003HAYEHUS U €IMHULBI (PU3HYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpaduKu
M3YyUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIMUHH;

XapakTepu30BaTh CBOMCTBA TeJs, (PU3MUECKUE SBIECHUS M MPOLECCHl, UCIOJb3Ysl OCHOBHBIE
IOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLIUI CYIEPIO3ULIUN
IoJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsiza, 3akoH OMa Julsl ydacTKa LelH,
3akoH JDxoyns—JIeHna, 3aKOH COXpPAaHEHMsI DSHEPIUM, IIpU OSTOM JIaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aITUCHIBATh €TI0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE MPOIECChl M CBOMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBISITH IPUYUHHOCIEACTBEHHBIE CBS3H, CTPOMTH



oObsicHeHue u3 1—2 JIOTMYECKUX IIaroB € OMOpoi Ha 1—2 M3Y4YEHHBIX CBOWCTBA (PU3MUECKHX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIe 3a7aud B 2—3 JCHCTBUS, MCHOJB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOLINE
¢u3nyeckue BETUYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHUS 3aJaudl 3alMCBhIBATh KPATKOE YCIOBHE,
BBISBJIATE HEJOCTAaTOK JAHHBIX [UI pEIICHUS 3a/aud, BBIOMpATh 3aKOHBI M (HOPMYIIBI,
HEOOXOUMBIEC Uil €€ pEIICHUs, MPOBOAWUTH PACUYETHl W CPABHUBATH IOIyYEHHOE 3HAYCHUE
(bU3N4IeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh HpPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IMPH NOMOIIM (PU3UYECKHX METOJIOB,
UCIOJIb3YSl ONMCAHWE HCCIIEAOBAaHMs, BBIACNATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh
MIPaBUJIBHOCTH MOPsi/IKa IPOBEICHUS UCCIIEOBAHMUS, J€1aTh BbIBO/IbL;

MIPOBOJIUTH OTBITH 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (DPU3UYECKUX CBOWCTB TeI
(KanwiIsipHBIE SIBJICHMS, 3aBUCHMOCTb JaBJICHHUS BO3[dyXa OT €ro oObéMa, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBIBaHWS M HAarpeBaHUs MNpH HU3IYYEHUM OT IBETa W3JIy4aromieu
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOAbI OT TEMIEPATYpPhbl >KUJIKOCTH H
wionaau e€ MOBEPXHOCTH, 3JEKTPU3ALMUs Tel U B3aUMOJACWCTBUE DJIEKTPUUYECKUX 3apsioB,
B3aUMO/JICHICTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allksl MarHUTHBIX TIOJIEW IOCTOSIHHBIX
MarHuToOB, JEWCTBUS MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMra,
CBOMCTBa  DJEKTPOJBUTATENss  IOCTOSHHOTO  TOKa):  (QopMynupoBaThb  IpOBEpsieMble
MIPENIOJIOKEHNsI, cOOMpaTh YCTAHOBKY W3 IMPEAJIOKEHHOTO0 00OpYIOBaHHUSA, OIHUCHIBATh XOJ
ombITa ¥ (pOpMYIHPOBATH BHIBOIBL;

BBITIOJIHATH TPSIMblE€ U3MEPEHUSI TEMITEPATypPbl, OTHOCUTEILHOM BJIaKHOCTU BO3/yXa, CUJIBI TOKA,
HaNpsDKEHUs € MCIOJIb30BAaHUMEM aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MYECKHX BEIMYHH,
CpaBHMBATh PE3yJbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOJIIOTHOM MOrPENTHOCTH;

MPOBOJIUTHh HMCCJICIOBAHUE 3aBHCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
UCIOJb30BAHUEM MPSMBIX HM3MEPEHUHl (3aBUCHUMOCTH CONPOTHUBIIEHUS IPOBOJAHUKA OT €ro
JUIMHBI, TUIOILAAN MOTIEPEYHOr0 CEYEHUs U YAEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOHMKA,
CHJIBl TOKa, MJYIIEro uepe3 IMPOBOAHUK, OT HANPSIKEHHWs Ha IPOBOJHUKE, HCCIEJOBaHUE
[IOCIEIOBATEIbHOTO W MAapajuIebHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBATh
HCCIIeIOBaHUE, COOMpaTh YCTAHOBKY U BBIIOJIHATE U3MEPEHHUS, CIeays NPEAI0KEHHOMY IIJIaHy,
(buKCUpOBaTh PE3yJbTaThl IOJYYCHHOM 3aBHCHUMOCTM B BUAE TaOIUI U TpaduKOB, JesaTh
BBIBO/IbI 110 PE3yJbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE U3MEpEeHUs (PU3NYECKUX BEIUUYMH (yAelbHas TEIIOEMKOCTb BEILECTBa,
COINPOTHUBJIEHUE TPOBOJHMKA, pabOoTa M MOILIHOCTh 3JIEKTPUYECKOIO TOKa): IJIAHUPOBATh
U3MEpEHNUs, cOOUpPATh 3KCIIEPUMEHTANIbHYIO YCTAHOBKY, CleIys NPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCJIATh 3HAUEHUE BEJIMYUHBI;

coOuro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;
XapaKTepu30BaTh NPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB ¢
OMopoil Ha WX omucaHusa (B TOM 4YHCIE: CHCTeMa OTOIUICHHMsS JIOMOB, TMI'POMETp, IapoBas
TypOuHa, aMIepMeTp, BOJBTMETP, CUETUUK DIIEKTPUUECKOW 3HEPrUM, JIEKTPOOCBETUTEIbHBIC
puOOpBl, HAarpeBaTeNbHbIE HJICKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKUE MPEAOXpPaHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJIBUTaTENb IIOCTOSIHHOTO TOKA), MCIOJb3ys 3HAHUS O CBOMCTBax
(bu3nUecKux SBICHUNA U HEOOXOUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE€ TEXHUYECKHE YCTPOMCTBA M M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM H
CXEeMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETP,
JIBUTaTellb BHYTPEHHET0 CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKHX
Lenel ¢ MOCIeA0BaTEIbHBIM M MAapAJUIEIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3iiMyas yCIOBHbBIE
0003HaYEHMSI HIIEMEHTOB HIEKTPUUECKUX LIETeH;

IPUBOAUTH NMPUMEPHI (HAXOIUTHh MH(POPMAILUIO O MpUMepax) MPAaKTHUYECKOro HCHOJIb30BAHUS
(¢u3NUeCKUX 3HaHUH B TIOBCEHEBHON XHU3HU Uil o0ecrieueHns 6e30MacHOCTH MPH OOpaIleHUH C
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3/I0pOBbS M COONIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;



OCYILIECTBIIATh MOUCK HH(opManuu (uU3NYecKoro coiepxkanusi B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W 1yréM CpaBHEHHMS JONOJHHUTEIbHBIX HCTOYHHUKOB  BBLICISATH
nH(POPMAIINIO, KOTOPAs SBJISIETCS] IPOTUBOPEUUBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;
UCTOJBb30BaTh TPU BBIIOJHEHUM YYEOHBIX 33/JaHUI HAyYHO-TIOMYISIPDHYIO JIUTEPATypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HWHGOpPMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE W KPAaTKUE YCTHBIE COOOMIeHHs, 0000mas nHpopmauo
U3 HECKOJIbKUX MCTOYHHKOB (PM3MUYECKOTO COJIEPYKAHMS, B TOM YHCIE MyOJIMYHO MPEICTABIATH
pe3yiabTaThl MPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IpPU 3TOM TIPaMOTHO
WCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, COTPOBOXKIATh BHICTYIUICHUE
MpEe3EHTaLNEN;

e IpY BBIMOJHEHUH YYEOHBIX NPOEKTOB U HCCIENOBAHUN (PU3MUECKUX MPOLIECCOB
pacnpenensats 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C NMOCTaBJICHHBIMH 3aJla4aMH, CIEAUTH 3a
BBINIOJIHEHUEM IUIaHA JEUCTBUN U KOPPEKTHUPOBATh €ro, aJeKBATHO OLIEHWBATh COOCTBEHHBIN
BKJIQ/I B JIETEIBHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

K xonmy obydenus B 9 kiacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

MCII0JIb30BATh MOHATHUS: CUCTEMa OTCU€Ta, MaTepHuaabHas TOUKa, TPAEKTOPUsI, OTHOCUTEIHHOCTh
MEXaHHYECKOTO JIBIDKEHUS, nedopmarus (ynpyras, TJIaCTUYECKas ), TpEHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHWYEeCKHe KOoieOaHusI U BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJHBI, IIKaja JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI MCITYCKaHHS W TOTJOIEeHUs, anbda, O6era- u
raMma-Hu3JIy4eHus, U30TOIbl, S/IepHas SHEPTeTHKA;

paznuyath  SABIEHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMPSAMOJMHEHHOE [BW)KEHHE, CBOOOJHOE TMAaJCHHE Tel, paBHOMEPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeJI, PEaKTUBHOE IBIDKEHHE, KojeOaTelnbHOe
JBUKEHHE (3aTyxalollhe U BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBH)KEHUE,
OTpaKeHHE 3BYKa, MPSIMOJUHEHHOE pacHpOCTpaHEHUE, OTPaKEHHE WU IPEIOMIICHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaXKeHHE CBETa, pasjiokeHHue Oeroro cBera B CIHEKTP U CIOKEHHE
CIEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTh, BO3HHUKHOBEHHE
JUHENYaToro CreKTpa M3JIY4YeHHs) MO OMUCAHMIO MX XapaKTepHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKarouleM Mupe (B TOM
yucne (u3nuecKue SBJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, JBWKeHHE MaaHeT ColHEYHOMN
CUCTEMbI, PEAKTHUBHOE JIBI)KEHUE >KHBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 7XO0, I[BETa TeJ, ONTHYECKHUE SBJICHUA B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YIbTPa(QUOIETOBOTO U PEHTTE€HOBCKOTO
U3ITy4YeHUH, €CTeCTBEHHBI paJMOAKTHUBHBIA (OH, KOCMUYECKHE Iy4d, pPaTUOaKTHBHOE
U3IY4YeHUE MPUPOJHBIX MUHEPAIOB, JAEHCTBHE pAJAMOAKTUBHBIX H3IY4YE€HUH Ha OpraHusm
YeJioBeKa), MpH 3TOM MEPEeBOINUTh MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIJCIATH CYIIECTBEHHbIE
CBOMcTBA (MIPU3HAKK) PU3UUECKUX SBICHUM;

ONMCBHIBATh M3y4YE€HHBbIE CBOMCTBA Tel W (HU3MYECKUE SBICHUS, HCHOJb3ysd (U3NUYECKUe
BEJIMYUHBI (CpeHsAs U MTHOBEHHAsI CKOPOCTh Tella P HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
nepeMelleHue, MyThb, YIJIOBas CKOPOCTb, CHJIAa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpeHue CBOOOJHOTO MaJIeHUs, BEC Tella, MMIYJIbC Tela, WMIIYJIbC CHJIbI, MEXaHUYecKas
paboTa M MOIIHOCTH, MOTEHIUAIbHAS SHEPrUs Teja, MOJHATOr0 HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAbHAsT PHEPrUsl CXKATOW MPYKUHBI, KMHETHYECKas SHEPrusi, MOJHas MeXaHUYecKas
SHEprus, MEepHoJ W YacToTa KojeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3arTelb MPEJOMIICHUS CpeAbl), NMPU ONUCAHUM TNPaBWIBHO TPAKTOBATh



(U3NYECKUl CMBICI WCHOJIB3yEeMbIX BEJIIMYMH, 0003HAYCHUSI U CAUHUIIB (PU3UUYECKUX BEITUYWH,
HAX0JUTh (OPMYIBI, CBSA3BIBAIONINE AAHHYIO (DU3MUECKYIO BEIIMYMHY C IPYTMMHU BEITUYMHAMH,
CTPOMTH TPaPUKH U3YUYCHHBIX 3aBUCUMOCTEN (PU3MUECKIX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIICHUS M TIPOLECCHl, HCIONb3YS 3aKOH
COXpaHEHMs SHEPTUHU, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHIMI CYIEPIO3ULIUN CHJI, MPUHLIUI
oTHOcHUTENbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHS WMITYJbCA, 3aKOHBI
OTPaKEHHsI U TPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAaCCOBOTO YHCEIN TpHU
SJICPHBIX PEaKIHsIX, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTHYECKOE BBIPAKCHNE;

OOBSICHATh (PU3UYECKUE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCIIE WU B KOHTEKCTE CHTyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CICICTBECHHBIE CBS3H, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a1a4 (OMMpPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
u (GOpMyINbI, CBS3BIBAIOMIME (DU3UYECKUE BEIUYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 33Jadul
3aIUCBIBATh KPATKOE YCIOBHUE, BBISIBIISATH HEIOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJAWMBIE IS DEIICHHUs, TNPOBOJUTH Pacu€Thl W OICHHUBATH
PEATMCTUIHOCTH MOJTYYCHHOTO 3HaUSHUs (PU3MYECKON BEIMIHHBL,

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH TOMOIIN (PU3MYECKHX METOJIOB,
WCTIOJNB3Ysl OTHMCAHUE WCCIENOBAHMS, BBLICISTH IMPOBEPSIEMOE TPEANOI0KEHNE, OIEHUBATH
MPAaBHJIBHOCTh TOPS/IKA TIPOBEACHUS HWCCIEIOBAHUS, JelaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB TEl
(u3yyeHue BTOpPOTO 3akOHa HbIOTOHA, 3aKOHAa COXpAHEHUS SHEPruH, 3aBUCUMOCTH IEpPHOJIA
KoJieOaHui MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pasyiosKeHHue Oenoro
CBETa B CIEKTp, U3y4yeHHE CBOMCTB M300paK€HUsS B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHuUs
npenMeTa B coOuparoleii JuH3e, HaOIoAeHNe CIUTONIHBIX U IMHEHYaThIX CIEKTPOB U3ITyUECHHUS):
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUSs, ONMUCHIBATH X0/
OTIBITA U €r0 Pe3ybTaThl, GOPMYIUPOBATH BHIBO/IBL;

MIPOBOJUTH MPH HEOOXOJAUMOCTH CEPHUIO MPSMBIX H3MEPEHHH, omperensis cpeaHee 3HAueHUeE
n3MepseMoil BemnuuHbl ((POKYCHOE PacCTOSIHHE coOMparomiel JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a n3MepeHust (M3MEpPHUTEIIBHOTO MPUOopa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYUH C HCIOJIb30BAaHUEM MPSIMbBIX
M3MepeHull (3aBUCUMOCTb MyTU OT BPEMEHU IPU PABHOYCKOPEHHOM JIBIKEHUU 0€3 HadallbHOM
CKOPOCTH, MepHuoJia KojaeOaHuii MaTeMaTHueCKOTO MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXKeHMsI CBETa OT yIJIa MaJeHHsl M yria MNpejJoMIICHUS OT yriia MaJeHus): MJIaHHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTATHI MOTY4EHHOMN
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE TaOnui © TpaduKoB, [AeiaTh BBIBOJABI IO
pe3ynbTaTaM UCCleOBaHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEeHHsI (PU3MUECKUX BEIHUUH (CPEAHSSI CKOPOCTh U YCKOPEHHUE Tena
IIPpU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOpPEHHME CBOOOJHOTO MaJeHUs, >KECTKOCTh MNPYKUHBI,
KOA(QQUIMEHT TPEHUs CKOJbXKEHMs, MEXaHHW4ecKas padoTa M MOIIHOCTb, YacTOTa M MEPUOJ
KoJle0aHUH MaTeMaTH4eCKOro M NPYXKHHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparomieit
JIMH3BI, PaJMOAKTHBHBIM (OH): MJIAHUPOBATh H3MEPEHHUs, COOUPATH HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIIEAYs NPEII0KEHHON MHCTPYKIMH, BEIYUCIIATh 3HAUEHUE
BEJIMYUHBl M aHAJIM3UPOBATh IOJyYEHHbIE Pe3yJabTaThl C Y4ETOM 3aJaHHOM MOIPEIIHOCTU
U3MEPEHUN;

coOuroIaTh MpaBHiIa TEXHUKU OE30MAaCHOCTH MPU paboTe ¢ JadopaTopHbIM 000PYIOBAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MYECKMX MOJENel: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHbII HCTOUHHK CBETAa, JIyd, TOHKas JIMH34, [JIaHeTapHask MOJIEh
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO $/1pa;



XapaKTepU30BaTh MPHUHIMUIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OMopoil Ha WX OmHMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKU TIOJOKEHUS, PACCTOSHHUS M
YCKOPEHHUs, pakera, O5XOJOT, OYKH, IEepUCKON, (oToammapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUSA O CBOMCTBAX (PU3UUECKUX
SABJICHUH U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

UCTIOJB30BATh CXEMBI M CXEMaTHYHBIE PHUCYHKH H3YyYCHHBIX TEXHHUYECKUX YCTPOWCTB,
W3MEPHUTENBHBIX TNPUOOPOB M  TEXHOJOTHMUYECKHX TIPOIECCOB TMPH pEmIeHUH ydeOHO-
MPAKTUYECKUX 3aJ]ad, ONTHYECKUE CXEMBI JUIsl TIOCTPOCHUS M300pakeHUI B TUIOCKOM 3e€pKajie U
coOuparoIeil JTMH3E,

MPUBOANTH MPHUMEPHI (HAXOIUTh HMH(POPMAIUIO O TpUMepax) MPAKTHYECKOrO HCIOJIB30BAHUS
(u3HYECKUX 3HAHWUI B TIOBCEIHEBHOM KU3HU JIJIsl 00eCrieYeHUs 0€30TIaCHO CTH TP 0OpaIICHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLLEH Cpefe;

OCYIIECTBIISITh MOWCK MHPOpMAUU (HU3MYECKOTO cojuepkaHusi B MHTepHETe, caMOCTOsTEIHHO
(bopMynmupyst TOMUCKOBBIM 3ampoc, HAXOJWTH ITyTH OTPEIEICHUSI TOCTOBEPHOCTH IOJyYSHHOMH
nH(pOpMAINY Ha OCHOBE MMEIOIIMXCS 3HAHUN M IOTIOJTHUTEIHHBIX HICTOYHHUKOB,;

WCTIONb30BAaTh TPU  BBINOJHEHWM YyYeOHBIX 3a/IaHUl  HAyYHO-TIOMYISIPDHYIO JIUTEPATypy
(U3NYIECKOTO COJIEp)KaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTh VIHTepHeT, BiIaneTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBE HWH(POpPMAIUHU U3
HECKOJIKUX HMCTOYHHKOB (DH3MUECKOTO COJCpKaHMs, IMyOJIWYHO TMPENCTABISATh PE3YJIbTaThI
MPOEKTHOW WIJIM WCCIEeNOBATEICKON JEATENBHOCTH, TP 3TOM TPaMOTHO HWCIOJIh30BaTh
M3YYEHHBIN MOHATHIHBIN amnmapar u3y4aemoro pasjesna (pU3uKd U COMPOBOKAATH BHICTYIIJICHHUE
MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pas3nenoB u Tem KOIH1eCTES 1ACOE DIIeKTPOHHBIE (dpoBsIe)
Ne | mporpammsl 00pa3zoBaTeNIbHBIC PECYPCHI
| Bcero | KP JIP |
Paznea 1. @®u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
1.1 | ®usuka - HAyKa O MPUPOJIE 2 bubumorexa LOK
https://m.edso0.ru/7f416194
1.2 | ®usnyeckue BEINYNHBI 2 1 bubumorexa LOK
https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAaY4HBIN METO 2 1 bubanoreka [HOK
" | mo3HaHUsA https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznea 2. IlepponayasibHble CBeJIeHUsI O CTPOEHMH BellecTBa
2.1 | CtpoeHue BeriecTBa 1 Eubmmoreka LHOK
https://m.edso0.ru/7f416194
29 JIBM>KEHHE U B3aUMOJEHCTBUE 5 1 bubnunoreka [HOK
"~ | 4acTHI[ BELIECTBA https://m.edsoo0.ru/7f416194
23 ArperarHble COCTOSHUA | bubnuoreka [HOK
" | BemecTBa https://m.edso0.ru/7f416194
Wroro no pazgeny 5

Paznea 3. J/IBu:keHue u B3auMojieiicTBue TeJl

bubmmoreka HOK

4.1 | Mexanuueckoe ABIDKeHHE 3 https://m.edso0.ru/7f416194
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42 |7 4 1 bubanoreka LHOK
' HEpIA, Macea, TUIOTHOCTS https://m.edso0.ru/7f416194
bubanoreka LHOK
4.3 | Cuna. Buzpi cun 14 1 2 https://m.edso0.ru/7f416194
Uroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, }KMIAKOCTEH U ra3oB
g | P, Depemus e |
' P TTaMH, 8 https://m.edso00.ru/7f416194
H Ta3aMu
5.2 | JlaBieHue )KUIKOCTH 5 bubmmorexa LOK
' 1 a https://m.eds00.ru/7f416194
bubanoreka [HOK
5.3 | AmocepHoe naBieHue 6 https://m.edso00.ru/7f416194
54 JlelicTBue XUIOKOCTH WU Ta3a Ha 7 1 2 bubnuoteka HOK
" | morpyx€HHOE B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazgeny 21
Pa3nes 5. PaGora u MoliHOCTb. JHeprus
bubanoreka [TOK
6.1 | Paora u momHocCTS 3 1 https://m.edso00.ru/7f416194
bubanoreka [TOK
6.2 | Ipocrsie MexaHH3MbI 5 1 https://m.edso00.ru/7f416194
bubanoreka [TOK
6.3 | Mexanuueckas sHeprus 4 1 1 https://m.edso00.ru/7f416194
Wroro o pazgeny 12
Pasznen 7. lloBropuTeibH0-000011a0 1M MOAYJIb
[ToBTOpEeHUE u 00o001IeHne 3 bubanoreka LHOK
coJiepKanus Kypca (GU3HKH 3a 7 Ki1ace https://m.edsoo.ru/7f41a4a6
OBILIEE KOJIMYECTBO YACOB 68 3 11
I10 ITPOT'PAMME
8 KJIACC
No /i1 HaumenoBanue pasuenoB u  TeMm | KonnmuecTBo 4acoB | DuekrpoHHbie (HU(POBLIE)
- MPOTPaMMBbI 00pa3zoBaTeIbHBIC PECYPCHI
Beero | KP | JIP
Pa3pen 1. TemioBblie IBJICHUSA
11 C . 7 bubanoreka LHOK
' TPOCHHE H CBOMCTBA BellecTha https://m.edsoo.ru/7f4181ce
bubanoreka LHOK
1.2 Tenosbie mporecchl 21 1 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28

Pa3pes 2. DuiekTprnyeckne ¥ MATHUTHBIC SIBJICHHUSA

21 DNEeKTpUYECKUE 3apsibl. 3apsyKEHHbIE 7 bubnuoreka [HOK
' Tena U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka I[HOK

2.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 20 1 https://m.edsoo.ru/7f4181ce
bubnuoTteka [HOK

23 MarmurHbIe spaeiis 6 ! https://m.edsoo.ru/7f4181ce
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24 ek < 4 bubanoreka LHOK
' JICKTpOMATHUTHAA - HHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro mo paznueny 37
Paznen 7. IloBTOopuTeibHO0-00001aI0 U MOY/Ib
[ToBTOpeHue u 06001IeHNE CO/IEpKaHUs Kypca 3 bubnuoreka L[HOK
busuku 3a 7-8 kiacc https://m.edsoo.ru/7f41a4a6
OBIIEE KOJIMYECTBO YACOB 11O 68 3 10
ITPOTPAMME
9 KJIACC
Ne /it HaumenoBanue pasaenoB u teM | KommdectBo yacos OnekTpoHHbIe (UK(POBbHIE)
MIPOTPAMMBI Boero | Kp | P 00pazoBaTeNbHBIEC PECYPCHI
Pazgen 1. Mexanunueckue siBJIeHUS
11 Mexanndeckoe  JBWKEHHE | 10 1 bubinoreka IMOK
' CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnnoreka [HOK
1.2 BsaumozericTaue Ten 20 1 2 https://m.edsoo.ru/7f41a4a6
bubnnoreka [HOK
1.3 3aKoHbI COXpaHCHHS 10 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJe0aHUs ¥ BOJHBI
bubanoreka [HOK
2.1 Mexanmcckne koseoanm ! 1 https://m.edsoo.ru/7f41a4a6
bubanoreka [HOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znes 3. DileKTpPOMATHUTHAS HHAYKIAS
3.1 OneKTpOMarHuTHas UH Hst 4 BHOIHOTCKA HOK
' p ALYKIL https://m.edsoo.ru/
HTroro 4
Pasjien 4. DiieKTpOMarHuTHOE T0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
41 DNEeKTpOMarHuTHOE  MoJIe | 6 bubnuoreka [HOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3znen 5. CBeToBLIE IBJICHHSA
51 3 5 bubnmnoreka LHOK
' AKOHBT PACTIPOCTPAHCHHA CBETA https://m.edsoo.ru/7f41a4a6
bubnmnoreka LHOK
5.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
53 Pasznoxxenne Oemoro cBeTa B 3 bubanoreka LHOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 6. KBanToBELIE SIBJIEHUS
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6.1 Hcenyckanue v noryioneHue cBera 4 bubnuoreka LHOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
6.2 CrpoeHne aTOMHOTO sipa 6 Eubmorera HOK
' https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
63 FlaepHeie peakium ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 7. IloBTopuTe/ibHO-0000 a0 1M I MOTYJIb
[ToBToperne u  oOoOmieHue EuGmorexa IOK
71 conepxanus kypea dusuki 32 7-9 | 5 https://m.edsoo.ru/7f41a4a6
KJ1acc
Uroro no pazgeny 5)
OBUIEE KOJIMYECTBO YACOB IIO 102 3 6
I[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHUE
7 KkJjacc
Ne Tema ypoxa E;CJ:)P;%CTBO Hara ONeKTPOHHBIE U poBbIe
/T Beero | Kp | Jp | M3yienus 00pazoBaTeNbHBIC PECYPCHI
1 ®dusnka — HayKa 0lq Cram 'MA
npupoje. SIBICHUS PUPOIBI https://sdamgia.ru/
Cnam 'MA
2 OuznyecKue sIBICHUS 1 https://sdamaia.ru/
3 ®uU3NYECKUE BEIIMYUHBI U X 1 Cnam 'MA
W3MEpCHHE https://sdamgia.ru/
JIP Nel Omnpenenenue 1eHbI Cram THA
4 JEeHUsT  M3MepUTeabHOro | 1 1 https://sdamaia.ru/
npudopa ’ '
MeTtoanl HAay4HOTO
5 no3Hanus. Onucanue 1 bubnuoreka HOK
(bu3NUeCKUX  SABICHHHA  C https://m.edsoo.ru/ff09f72a
IOMOIIBIO MOJEIEN
Ypok-uccienoBanue
"IIpoBepka THUIIOTE3bI:
6 JATBHOCTh TOJIETA IIapHKa, 1 Crmam T'A
MYIICHHOTO TOPU30HTAIBHO, https://sdamgia.ru/
TeM OoJplle, YeM OOJbIIIe
BBICOTA IyCKa"
Crpoenue BEILIECTBA.
OnbIThI, JIOKa3bIBAIOIINE
7 JUCKPETHOE CTPOEHHE | o 1 bubnuoreka LHOK
Bemectea. JIP  Ne 2 https://m.edsoo.ru/ff09fe0a
N3mepenne pa3sMepoB
MaJbIX TeJ
8 JBukeHue 4acTaL | 4 bubnunoreka [HOK
BEIIECTBA https://m.edsoo.ru/ff0a013e
9 JIP Ne 4 N3mepenune o0beMa 1 1 Cnam 'MA
Tel https://sdamgia.ru/
10 | ArperarHsie cocrosHus | 1 Cnam 'MA
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BeIllECTBA https://sdamgia.ru/
OcoOGeHHOCTH — arperaTHBIX
COCTOSIHUM BOJIBI.

11 O6o0meHne 1Mo pazjgeny bubnuoreka L[HOK
«[lepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBCJICHHS 0 CTPOCHUU
BEIIECTBAY
MexaHnndeck BH)KCHUE.

12 PaiHaOMepe}foge g ) iI bubnnorexa LHOK

https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JIBIDKCHHE

13 CxopocTsb. 2910703020018 bubnuoteka HOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer mytm wm BpemeHun bubnuoreka LHOK
JIBUKCHHS https://m.edsoo.ru/ff0a0ae4
Nuepuma. Macca — Mepa

{5 | MHEpTHOCTH Tel. JIP Ne 3 bubnuoreka [HOK
W3mepenne Macchl Tena Ha https://m.edsoo.ru/ff0a0c10
PBIUKHBIX BEcax
IImoTHOCTE B .

16 PEJIIC(:IGTOCMEICCH I/Ieli)lgiZi/Iaa bubmorexa LOK

https://m.edsoo.ru/ff0a0fee
Tena o €ro IIOTHOCTH
JIPS «Omnpenenenune Croam I'A

17 N ) :

TUIOTHOCTH TBEPOTO TeJa» https://sdamgia.ru/

18 Pemenne 3agau mo Teme bubanoreka [HOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna KaK  XapaKTepHCTHKa Cram THA

19 | B3aumopetictBusa Tein. Cuiaa - -

https://sdamgia.ru/
yrnpyroctu. 3akoH ['yka
Hunamometp JIP No6
I'panynpoBanue npy>kxuHbl U Cram 'MA

20 ) :

HU3MEpEeHHe CHIT https://sdamgia.ru/
JTUHAMOMETPOM

21 [[ABnenue Tarorenus. Cuna Cram 'MA
TSKECTH https://sdamgia.ru/

CBs3b MEXY CHJION

22 TSKECTH U Maccol Teja. Bec bubauoreka LHOK
Tena. PemieHue 3amad 1o https://m.edsoo.ru/ff0al778
teme "Cuna Tsoxectn"”

23 | e Do bumorera LOK

' https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU TJIAHET

24 N3mepenune CHIL bubnuoreka I[HOK
JluHamomeTp https://m.edsoo.ru/ff0al8cc

25 | Bec Tena. HeBecomocTh bubmorexa [OK

' https://m.edsoo.ru/ff0al778
CnoxeHne  OByX  CHII,

26 HANpPABJIEHHBIX TI0 OJHOWU bubnunoreka [HOK
MIPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOielicTByrOIas CHII

27 Pemenue 3agau mo Teme Croam I'A

"PaBHogeiicTByromast cui”

https://sdamgia.ru/
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Cuna TpeHuss U €€ BHJBL

bubmmoreka LHOK

28 | Tpemne B mpupone  u https://m.edsoo.ru/ff0alb9c
TEXHUKE
JIP7«Br1sacHenne
3aBHCUMOCTH CHJIBI TPEHUS
29 | CKONBXEHHSA OT Hnolzuazm bubnnorexa LHOK
https://m.edsoo.ru/ff0alcc8
COTNPUKOCHOBCHHUST Tel U
NPYKUMAIOIIEH CUIIBDY.
30 EEEIGGHHGI;IIZHI/IG o - Cram X [HA
. . https://sdamgia.ru/
PaBHOACHUCTBYIOIICH CHIIBI
Pemenne 3amad mo Temam:
«Bec tena», «I'paduaeckoe
31 1/1306pa>1<eH1/;e pad CHUII» bubnorexa LOK
’ https://m.edsoo.ru/ff0alde0
«Cunply,
«PaBHOAECMCTBYIOIIAS CHAIDY
KoutponsHast pabGota 1O
TEeMaM: «MexaHmdaeckoe
30 JIBIDKCHHECY, «Macca, Caam I'MA
IJIOTHOCTEY, «Bec Temay, https://sdamgia.ru/
«I"paduueckoe
n3o0paxkeHue cum, «CUIbhy
BJICHUE. Il Bl
33 gﬁegim;nﬂ u yBe(J:'II/I(‘)I(;(I){?/IH bubmorexa LOK
https://m.edsoo.ru/ff0a20a6
JABJICHUS
aBJICHHE rasa.
34 élaBI/ICI/IMOCTB JIaBJICHUSA Tra3a bubmmorexa HOK
N https://m.edsoo.ru/ff0a2376
0T 00bEMa, TeMIEpaTyphl
ITepenaua aBJICHUS
35 TBEPABIMU TEJIaMHU, bubanoreka [HOK
KUIAKOCTAMU W Ta3aMU. https://m.edsoo.ru/ff0a25b0
3axoH Ilackas
35 | rane, merseance. xeformmen buGamorera LIOK
’ https://m.edsoo.ru/ff0a2718
CHJIBI TSDKECTH
37 | Jlammermc. s wmocn bumorera LIoK
https://m.edsoo.ru/ff0a2826
raze. 3akon ITackams»
38 | Coobmaroriuecs cocy/pl bubumorexa LHOK
https://m.edsoo.ru/ff0a2970
39 | lN'uppaBnuueckuit mpece bubmorexa 110K
https://m.edsoo.ru/ff0a3136
Manomerpel.  Ilopminesoit Cnam A
40 N . i
JKUJIKOCTHBIA HACOC https://sdamgia.ru/
a1 ﬁ;ﬁ;ﬁﬁpa 3emmn elg bubnnoreka I[HOK
https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHHS
42 Bec Bo3ayxa. AtmMocdepHoe bubnuoreka [HOK
JIaBIICHHE https://m.edsoo.ru/ff0a2b5a
W3mepenne armocgepHOro Bubimorexa [IOK
43 | maBneHwus. OmnbIT

Toppuyesnu

https://m.edsoo.ru/ff0a2da8
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3aBHCUMOCTH aTMOC(EPHOTO

bubmmoreka LHOK

44 | MABNICHMS OT BLICOTHI Haj https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
Bbapomerp-anepou.
45 ATE\)aocq)é)pHoep):[aBneHHe Ha EH@I_HOTeKa LOK
ttps://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BHICOTAX
16 Pemenne 3amau mo Teme " Cunam I'MA
AtmocdepHoe naBneHue" https://sdamgia.ru/
JlelicTBue KUJIKOCTH W Ta3a
47 | Ha TOTrpy)XEHHOE B HHUX EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0a3276
TEN0. ApXHUMENOBA CHIIA
JIPS «Omnpenenenune
48 BBITAJIKUBAIOIICH CHIIBI, bubnnoreka HOK
JCUCTBYIOIIICH HAa  TeJo, https://m.edsoo.ru/ff0a33fc
TIOTPY’KEHHOE B JKHJIKOCTHY
Ypok-uccienoBanue o
TEeMe «HccaenoBanne
49 3aBHCHMOCTH Beca Tella B bubnuoreka LHOK
BOJIE oT 00BEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B KHUJIKOCTb
JacTH TeJIay
[InaBanne  Ten  IIpoekr
"KoncTtpyupoBanue
50 | @peomerpa AN bubnuoreka HOK
KOHCTPYHPOBAaHUE JIOJKU H https://m.edsoo.ru/ff0a3a96
OTIpENICIICHUE eé
rpy3010AbEMHOCTH"
51 JIP. Ne 9 BersicHenune Caam I'MA
YCIIOBHH TUTABAHUS TEJ https://sdamgia.ru/
Pemienne 3agau mo Temawm:
«[ImaBanue CVIOB.
52 | BosnyxormiaBaHue, g BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0a3654
«/laBmenue TBepHmbIX Te,
JKUIKOCTEH M ra30B»
KP2 mo Tteme «/laBneHue
53 | TBepABIX TEI, XKUJIKOCTCH H CﬂaN{ - WA
https://sdamgia.ru/
ra3oBy
54 | Mexanunueckas paboTa bubumorexa LHOK
https://m.edsoo.ru/ff0a3f82
55 MOoOIIHOCTb. h2B1075050%0003 bubanoreka [HOK
MOII[HOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBaHue
56 "Pacuér MOIITHOCTH, Caoam T'A
pa3BUBaeMON MpHU MOABEME https://sdamgia.ru/
1o nectuuie"
[IpocThrie MEXaHU3MBI. Criam THA
57 | Peruar. PaBHOBecHe cuil Ha ) :
phrare https://sdamgia.ru/
Poryaru B TexHuke, ObITYy U
5g | MPHpOZE. JIP10 bubinmoreka [IOK

«ccnenoBanue YCIIOBUM
paBHOBECHS pblUara»

https://m.edsoo.ru/ff0a478e
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55 5§IH_ICHI/IG 3aJa4 II0 TEME . Bu6amorexa [IOK
CI1OBHA papHOBeCHA https://m.edsoo.ru/ff0a48a6
peIuara»
Koadduuuent  mnoneszHoro
60 nercTBusa Mexanusma. JIP11 1 1 Caam I'MA
«M3mepenne KIT1J https://sdamgia.ru/
HaAKJIOHHOM MJIOCKOCTH
61 Pemenne 3agau mo Teme 1 bubnnoreka LHOK
"Pabora, momuocts, KIT/I" https://m.edsoo.ru/ff0a4c48
o | |
https://m.edsoo.ru/ff0a4252
TOTEHITMATbHAs YHEPTUsI
63 3akoH COXpaHeHHs | 4 bubnuoTteka [HOK
MEXaHUYIECKOW SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKcrepuMEeHTaIbHOE
OTpE/IENeHHe  H3MEHEHHS Criam TUA
64 | KuHeTHYEeCKOU nll ) -
. https://sdamgia.ru/
MOTEHIIMAIEHOM SHEPTHH
MpU CKaThIBAHWU TeJa II0
HaAKJIOHHOM IJIOCKOCTH"
KP3 mno Tteme «PaGota u Cnam I'MA
65 1 1 ) .
MOIITHOCTh. DHEPTHsD» https://sdamgia.ru/
PeszepBubIii ypok. Pabora c EuGoTeKa [IOK
66 | Texcramu o Teme | 1 -
" " https://m.edsoo.ru/ff0adee6
Mexannueckoe OBH)KEHUE
PeszepBubIii ypok. Pabora c
67 TEKCTaMH no TEeMe 1 bubauoreka LHOK
"JlaBneHre TBEPABIX TEl, https://m.edsoo.ru/ff0a4ffe
SKUIKOCTEN U ra3os"
Pe3epBHBII ypoOK. I:a60Ta c Cram IHA
68 | rekcramu mo teme "Pabora. | 1 ) .
" https://sdamgia.ru/
MoIHOCTh. JHEprus
OBILIEE KOJIMYECTBO 68 3 11
YACOB I10 ITPOT'PAMME
8kuace
Ne Kommsectso JlaTa DNEeKTpOHHBIE  ITU(POBBIC
n/n Tema ypoxa 1acoB U3y4eHUs 00pa3oBaTeNbHbBIE PECYPChI
Bcero | KP | JIP
OCHOBHEIE MTOJIOKCHUS
1 MOJIEKYJIIPHO- 1 bubnuoreka LHOK
KUHETHUYECKOW TEOpHH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEP K ICHUS
Macca u pa3mep aToMOB U Cnam 'A
2 1 ) .
MOJIEKYJ https://sdamgia.ru/
3 ﬁf{) ﬂlcegll:lo u 1“21300T6B egilosl?é 1 bubumorexa LOK
g . p https://m.edsoo.ru/ff0a540e
COCTOSIHHM BEIllECTBA
OObscHEHHUE CBOMCTB
TBEPAOTO, JKUJKOTO u Croam I'A
4 .11 . :
ra3o00pa3HOro0  COCTOSIHUY https.//sdamgia.ru/
BEIIeCTBA Ha OCHOBE
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IIOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU

5 Kpucrannuueckue u bubnuoreka LHOK
amop(dHEIe Tena https://m.edsoo.ru/ff0a5800
MaYuBaHU 51
6 I(cjanell/mns;ﬂoecn. bubimorexa LOK
https://m.edsoo.ru/ff0a5530
[ToBEpXHOCTHOE HATSKEHUE
7 TemmoBoe pacmupenue u bubnuoteka LHOK
coKaThe https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b
TEMIIEPATYPBI co Cram 'A
8 ) :
CKOPOCTBIO TEILUIOBOTO https://sdamgia.ru/
JBUKECHUS YaCTUI]
Br HHSS HEpTHUs.
9 CHZ(I;EEH Hzi/[eilpeHHs{ bubnnorexa LOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN YHEPrUuu
10 | Bugsl Terionepenavan bubmorexa LOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTueckoe
11 HMCIIOJb30BaHUE  TEIJIOBBIX bubnnoreka [MOK
CBOJICTB BEIIECTB u https://m.edsoo.ru/ff0a65c0
MaTepuaioB B LENIAX
sHeprocoepekeHus"
12 KommuectBo TCIUIOTHI. bubauoreka [HOK
V nenpHas TEUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 | Gamamen. - Tennoogmen n buGamorexa LIOK
‘ https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JIP1 "UccneqoBanue
14 | fB7CHHS TeII000MeHa TIpu bubnuoreka I[HOK
CMENIMBAHUM XOJIOJMHOM U https://m.edsoo.ru/ff0a6a98
ropsiyeit Bop1"
Pacuer KOJIUYeCTBa
15 | o warpcsanma o Chav _______ TWA
https.//sdamgia.ru/
BBIJICISIEMOTO UM TIpHU
OXJIAXKIECHU U
16 ;I;eiLHoﬁ TSEJ?SS;JII;I({:?E Eubmiorexa LOK
" https://m.edsoo.ru/ff0a6bb0
BEIIeCTBA
17 | Vaeras  vemmom Bumorera LIOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBneHue u oTBEpAEBaHUE
1g | KPHCTAJLINYECKHX Tell. bubnuoreka LHOK
VY nenbHast TEINIOTa https://m.edsoo.ru/ff0a71d2
IIaBJICHUS
Pemenue 3amay mo Teme: BuGamorexa [IOK
19 | oTBepaeBaHUE U TUIABICHUE

KPUCTAJNIMICCKUX TECJI

https://m.edsoo.ru/ff0a72fe
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[TapoobOpazoBanue "

bubmmoreka LHOK

20 KoHJeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. VY nennHas
TEIJIOTa MapooOpa3oBaHUA

o1 | ¥ KOHJICHCAITHH. bubnunoreka LHOK
3aBUCHMOCTh TEMIIEpaTyphl https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EpHOTro
JaBJICHUS
Bnaxuocts BO3myxa. JIP 3

29 "Onpenenenue bubnuoreka [HOK
OTHOCUTEIBLHOM BIIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"

Pemenne 3a7a4 Ha Criam A

23 | ompeleNiecHHe  BIIAXKHOCTH ) -

https://sdamgia.ru/
BO3/IyXa
[TpuHIHATBL paboThI
TEIUIOBBIX JIBUTATEIEH. Criam A
24 | TlapoBas TypOHHa. . .
https://sdamgia.ru/
JBurarenn BHYTPEHHETO
CrOpaHus
KII/I TenmoBoro nBuraresns.
o5 TemnoBele ABUTATEIN W bubnnoreka [MOK
3aIuTa OKpYKaroImen’ https://m.edsoo.ru/ff0a7c7c
Cpebl
s | e
peBpalll p https://sdamgia.ru/
TETJIOBBIX MPOIIeCccax
[ToaroroBka Kk KOHTPOJIBHOM
yy | T o o Temone
' o https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUH
BelecTna"
KP1 mo Teme "TemioBnie
28 SIBJICHUS. N3zmenenne bubinoreka [HOK
arperaTHbIX COCTOSIHU I https://m.edsoo.ru/ff0a86ae
BelecTna"
20 |poma  mcktpaccm Cay [uA
poa p https://sdamgia.ru/
3apsJI0B
Ypok-uccrienoBanue
"DnexkTpuzanus Tell Cram 'MA
30 . . .
WHIYKIHEH H npu https://sdamgia.ru/
CONPUKOCHOBEHUU"

31 | sprenmne - ren.  3aron buamotera LIOK
P ’ https://m.edsoo.ru/ff0a87e4
Kynona
DneKTpuYecKoe ToJIE.
Hanpsokennocrs bubanoreka LHOK

32 | 2IEeKTpUYECKOTO TOJIS.

[Ipyanun  cynepno3unuu
AIIEKTPUYECKUX MOJIEN

https://m.edsoo.ru/ff0a8a0a
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Hocurenn snexkrpuueckux

. Cnam A
33 | 3apamoB.  DieMeHTapHBIN https://sdamaiaru/
3apsa. CtpoeHue atoma
[IpoBoiHMKH u
34 | AMPIEKTPUKH. 3akoH bubnuoreka [HOK
COXpaHEHHSI https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsia
Pemenue 3a71a4 Ha
35 | mpuMeHeHHE CBOWCTB BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a90cc
AIIEKTPUYECKUX 3apsI0B
DnexTpuyecKui TOK,
YCIIOBUS ero
36 | cymecTBOBaHUSI. BH6H_HOT6K3 DOK
https://m.edsoo.ru/ff0a95a4
HcTounuku
AIEKTPUIECKOTO TOKA
37 JIEUCTBHSL  DIEKTPUYECKOTO bubnuoreka [HOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue
38 "JleficTBHE DIIEKTPUUECKOTO Cnam A
MoJisi Ha TPOBOJHHUKHA H https://sdamgia.ru/
JMDIIEKTPUKH"
DONeKTpUYeCKUid  TOK B
39 | MeTtaiiax, IKHIKOCTIX © BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0a9838
razax
40 DNeKTpuyecKkas Uenb M e€ Crmam I'hMA
COCTABHBIC YaCTH https://sdamgia.ru/
Cuia Ttoka. EquHuiel cuibl
41 | Toxa. Amrmiepmerp. BH6H_H0TeKa HOK
VisMeperHue CHITbI TOKa https://m.edsoo.ru/ff0a8bd6
JIP Ne4 «Cbopka
42 JJIEKTPUYECKOM  1enu | bubanoreka [HOK
HU3MEPEHHE CHJIBI TOKa B €€ https://m.edsoo.ru/ff0a8bd6
Pa3IUYHBIX YUACTKAX)»
43 igﬁiggéi?oe bubnuoreka I[HOK
BOHI;TMGTPOM https://m.edsoo.ru/ff0a9e14
JIP NeS«U3mepenne
44 | HATPUKCHHS Ha PasIHTHBIX bubnuoreka I[HOK
y4acTKax  AJIEKTPHYECKOM https://m.edsoo.ru/ff0a9e14
eI
45 1(1:0;[5: TII;IEEZHI”I@ VY nensHoe Enbumorera LIOK
POBOA ‘ A https://m.edsoo.ru/ff0aa738
CONPOTHUBIICHUE BEIIECTBA
3aBUCHUMOCTh CUJIBI TOKa OT EuGimotexa [OK
46 | manpsxenns.  3akon  Oma https://m.edsoo.ru/ff0aa44a
JUIS y4acTKa [enu
JP Ne 7 «M3mepenue
47 | COTMPOTHBIEHNS bubnuoTteka [HOK
MPOBOJHUKA TPHU TOMOIIU https://m.edsoo.ru/ff0aa738
aMIepMeTpa 1 BOJIbTMETPay
48 Peocratel.JIP Ne6 bubnunoreka [HOK

"PerynupoBaHue cuibl TOKa

https://m.edsoo.ru/ff0aa04e
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peoctaTtom"

II BaTeJIbH u
49 Ha?pcajf;e?migg COOZI[I/IHGHI/ISI Caam - THa
https://sdamgia.ru/
MIPOBOJIHUKOB
Pemienue 3ajJ1a4d Ha
npuMeHeHue 3akoHa Owma bubnuoreka [HOK
50 .
TSt Pas3IM4HOrO https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TPOBOTHUKOB
Pabota u MOIIIHOCTh
51 | aneKTpUYecKoro IIITOKa. bubmorexa LOK
https://m.edsoo.ru/ff0ab124
3akoH [xoyns-Jlenna
JIP Ne8 «3mepenue

5p | MOWHOCTH  H paboThI bubnuoreka [HOK
JJIEKTPUYECKOTO  TOKa B https://m.edsoo.ru/ff0ab3e0
BIEKTPUYECKOU JIaMIIe)

DNeKTpuyYecKkue IMend |
oTpeOuTeNN

53 3ne113TqueCK0171 SHEPTHH B brbimorexa LIOK

https://m.edsoo.ru/ff0ab660
OBITY. KopoTtkoe
3aMBIKaHUE
[ToaroToBka K KOHTPOJIBHOM
pabore o TeMe
S0 | sapmwenmie rera Enmorer LIOK
9 https://m.edsoo.ru/ff0abd2c
B3aUMOJICHCTBUSI.
[TocTostHHBIN
AJIEKTPUYECKUN TOK"
KP2 o TeMe
"DNeKTpuUecKue - 3apsjibl.
3apsoKE€HHbIE Tella M MX bubnuoreka [HOK

55 N ;

B3aUMOICCTBUA. https://m.edsoo.ru/ff0abea8
IlocTosHHBIH

AJIEKTPUYECKUN TOK"

IlocTosTHHBIE MAarHHTHI, HX Caam I'MA

56 N : :
B3aUMOJICHCTBHE https://sdamgia.ru/

OK-HCCIIeI0BaHUE
57 YI/Il)syquHe : noJiei Enbumorexa LIOK
N https://m.edsoo.ru/ff0ac3d0
MTOCTOSTHHBIX MarHUTOB
MarsautHoe oJIe.

58 MarnutHoe mojie 3eMiIn u bubnmnoreka [HOK
€ro 3HaueHue IS )KU3HA Ha https://m.edsoo.ru/ff0acOba
3emie
OmneiT Opcrena. MarautHoe

5g | MOV DIEKTPHYECKOTO TOKA bubnuoreka HOK
MarHuTHOoe TOJje KaTyIIKU https://m.edsoo.ru/ff0ac1d2
C TOKOM
IIpumeHeHue
3IEKTPOMArHUTOB B

60 | rexuuke. JIP9 "U3yuenue bubanotexa LIOK

JEVCTBUSI MarHUTHOTO TOJISI
Ha IPOBOJHMK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNeKTPOABUTATEND
MMOCTOSTHHOTO TOKA.
Hcnonb3zoBanue
AJIEKTPOIBUTaTENeH B
61 TeXHI/II‘)-IeCKI/IX ycrpoiictBax | 1 1 EH@I_HOTeKa LIOK
n ma tpamcopre. JIP10 ttps://m.edsoo.ru/ff0ac86¢c
"KoHcTpyupoBanue u
U3y4eHUe paboThI
3JIeKTpoABUTATENA"
Onbitet Dapanes.  3akoH
62 SHGKTpOMaFHIIi)ITHOfI 1 Eﬂalvf . LA
ttps://sdamgia.ru/
neaykimu. [Ipasuno Jlenna
DNEeKTpOTeHEPATOP.
Crioco0sl MOJTyYEHUS
63 BJEKTPUYECKOW  DHEPTHH. 1 Cram 'MA
DJIEKTPOCTAHIHH Ha https://sdamgia.ru/
BO300HOBJISIEMBIX
VMCTOYHUKAX SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM
64 pabore o Teme | 4 Cnam A
"DIeKTpUIECKHE u https://sdamgia.ru/
MarHUTHBIC SBICHUS"
KP3 o TeMe
" bubnmoreka [HOK
65 szzig){ile;ﬁ;m,, il . https://m.edsoo.ru/ff0achl4
PeszepBubIit ypok. Pabora ¢ EuGIoTeKa [IOK
66 | Texcramu 110 Teme | 1 httos://m.ed /F0acc5
"TernnoBsie sBICHUS" Ps./IM.eas00.TU/TILaccoe
PeszepBubIit ypok. Pabora ¢
67 | TeKxcTamu o Teme | 4 bubnuoreka HOK
"TlocTosIHHBIH https://m.edsoo.ru/ff0acdc6
AJIEKTPUUECKUN TOK"
PeszepBubIit ypok. Pabora ¢ Criam TUA
68 | TekcTamu 1o Teme | 1 ) :
"MarauTHsble sBiIeHUA" https://sdamgia.ru/
OBILEE KOJIMYECTBO 68 3 |10
YACOB I10 ITPOTPAMME
9kJace
Ne KonuuectBo vacos Jlata DJeKTpoHHBIE LHU(POBBIE
n/ | Tema ypoka Bcer oOpa3oBaresbHbIe
I o KP | JIP U3y4eHus peCypChI
Mexannueckoe
1 JIBIDKCHHE. 1 Caam T'MA
MarepuanbHas https://sdamgia.ru/
TOYKA
Cucrema  orcuera.
OTHOCUTENBHOCTD BH6H_HOTeKa HOK
2 MEXARITIECKOIO 1 https://m.edsoo.ru/ff0ad47
JIBUKCHHUS 2
PaBHOMEpHOE bubnuoreka I[HOK
3 | mpsIMOJMHEHHOE 1 https://m.edsoo.ru/ff0ad19
JIBHKEHUE a
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HepasnomepHoe
HPSIMOJIMHENHOE

4 | nBumxenue. CpenHss Cram - 1A
: https://sdamgia.ru/
u MTrHOBEHHas
CKOPOCTb
Hpamomneiinoe bubnuoreka [HOK
5 | PaBHOYCKOPEHHOE https://m.edsoo.ru/ff0ad8d
JBIKECHUE.
4
Yckopenue
CxopocTb
MIPSMOJIMHENHOTO Criam THA
6 | pasnoycropennoro https://sdamgia.ru/
nBukeHus. ['paduk
CKOPOCTH
JIP1 "Omnpenenenue
YCKOpEHUS Tena Mmpu Eu6IoTexa 1OK
7 | PapHOYCKOpCHHOM https://m.edsoo.ru/ff0adbl
ABIKCHIH 1o 3
HaKJIOHHOH =
TJI0CKOCTH"
CBoOogHoe majeHue Criam TUA
8 | rem. OnbITH ) .
https://sdamgia.ru/
lanunes
PaBHOMepHOE
JIBUKCHHE 1o
OKPY>XKHOCTH. bubnuoreka [HOK
9 |Ilepwoxg um wacrtoTa https://m.edsoo.ru/ff0ael7
oOpareHusl. 6
JIunelinas u
yrJ0Basi CKOPOCTHU
10 LlenTpocTpemuTens Cram 'MA
HOE YCKOPEHHUE https://sdamgia.ru/
[TepBorit 3aKOH bubnuoreka [HOK
11 | Herotona. Bektop https://m.edsoo.ru/ff0ae61
CHIIBI 2
Eﬁffoia. 3aKon bubnuoreka I[HOK
12 . https://m.edsoo.ru/ff0ae72
PaBHopeiicTByIOIIas 3
cuiia N
Tperuii 3aKOH bubnuoreka [HOK
13 | HetoroHa. https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 2
Pemenue 3agau Ha bubnmnoreka [HOK
14 | mpumeneHnue https://m.edsoo.ru/ff0aeb6
3ak0HOB Hpl0TOHA c
Cuma  ynpyroctu bubnunoreka I[HOK
15 ' https://m.edsoo.ru/ff0aeca
3akoH ['yka 2
Pemenne 3amau n
16 TgMee o H«CI/IJ‘IZ Caam - [HA
https://sdamgia.ru/
YOPYTOCTH»
17 | JIp 2 «Onpenenenue bubnuoreka I[HOK



https://sdamgia.ru/
https://sdamgia.ru/
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://sdamgia.ru/
https://sdamgia.ru/
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://sdamgia.ru/
https://sdamgia.ru/
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://sdamgia.ru/
https://sdamgia.ru/
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://sdamgia.ru/
https://sdamgia.ru/
https://m.edsoo.ru/ff0aee28

KECTKOCTH
TPYKUHBD)

https://m.edsoo.ru/ff0aee2
8

_EI/I6JII/IOT€K8. LHOK

18 | Cuna tpeHust https://m.edsoo.ru/ff0af73
8
19 feel\lfeeHHe Baﬂitén?lz bubnunoreka LHOK
https://m.edsoo.ru/ff0afa26
TPCHUSD)
JIp 3 "Omnpenenenue
20 KoddunreHTa bubnuoreka L[HOK
TPEHHUSI https://m.edsoo.ru/ff0af8be
CKOIbKeHU"
Pemenne 3amau mo
21 ;{?{ISTOHa. 3318/11?15; bubnnorexa LOK
https://m.edsoo.ru/ff0afb8e
ynpyroctd.  Cuna
TpeHus"
Cuima TDKECTH |
3aKOH BCEMHPHOTO EuGmorexa OK
20 | IATOTCHUA. https://m.edsoo.ru/ff0af04
Yckopenue 4
CBOOOHOTO -
nageHus
Ypoxk-koHbepeHus
" [IBuxKeHnE Tl ACTpOHOMHUS
BOKPYT MHTCPAKTUBHBIE POCKTEI
23 | rpaBUTAllMOHHOTO Ha YPOKE
nenrpa (CoaHeuHas http://seninvg07.narod.ru/0
CUCTEMA). 04_astron.htm
I'amaxkTukn"
Pemrenye 3amauy mo
24 teMe "Cuia TshKecTH bubauoreka LHOK
1 3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTCHUS"
[TepBas
o5 I;Eggf;icmﬂ bubauoreka 1HOK
' https://m.edsoo.ru/ff0af33c
HesecomocTh u
Teperpy3Ku
PaBnoBecue
MaTepuaabHOW
TOYKH. AOCOIIIOTHO
26 TBEpP0E TEJO. bubnmnoreka LHOK
PaBHOBecue https.//m.edsoo.ru/ff0afe36
TBEPAOTO Te€lIa ¢
3aKpEMIEHHON OCBIO
BpallIeHUS
27 MowmenT CHJIBL. Caam I'MA
LleHTp TSDKECTH https://sdamgia.ru/
Pemenue 3amau mo bubnunoreka LHOK
28 | Teme "MoMeHT https://m.edsoo.ru/ff0b02b

CHUJIBI. entp

4
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TsoKecTH"

IToaroroBka K

KOHTPOJIbHOU

pabore MmO Teme bubnuoreka L[HOK
29 | "MexaHHYECKOE https://m.edsoo.ru/ff0b040

JIBUJKEHUE. 8

Bzaumoneiicteue

ten"

KP1 1o TeMe

"MexaHn4ecKoe bubiunoreka LHOK
30 | mBMIKEHHE. https://m.edsoo.ru/ff0b06e

BzanmoneiicTeue C

Ten"

Nmnynsc Tela.

Nmmryne HJIBI.

3al<0iJI Ccoxpaliegm bubnnorexa LOK
31 https://m.edsoo.ru/ffOb07f

UMIyJbca. YIpyroe a

H HEYIpyroe -

B3anMMOJICHCTBIE

Pemenue 3a;1:1q o bubnnoreka LHOK
32 | TeMe 3axon https://m.edsoo.ru/ff0b096

COXpaHEHUS c

uMIyibca' -

Ypoxk-koHpepeHus
33 "PeakTBHOEC Caam I'A

JIBIDKEHHE B https://sdamgia.ru/

MPUPOJE U TEXHUKE"

Mexaandeckas bubmorexa LOK
34 https://m.edsoo.ru/ff0b0a8

paboTa ¥ MOITHOCTH 4

PaGora CHUIBT bubauoreka 1HOK
35 | TAKCCTH, CHIBL https://m.edsoo.ru/ff0b0db

YOPYTOCTH H  CHJIBI 3

TpEHUS =

JIp 4 «Onpenenenuie

paboThl CHJIBI
36 IT)I;EEI(/)I;I/IepHOM e Caam - [HA

https.//sdamgia.ru/

IBIDKEHUH Tella II0

TOPU30HTAIBHOU

TTOBEPXHOCTH

Cesi3p  DHEpruM U
37 paboTHI. Cnam 'MA

IMorenunanbHast https://sdamgia.ru/

SHEPrust

Kunernaeckas bubanoreka IHOK
3g | Heprit TCOP eMa o https://m.edsoo.ru/ff0b0c3

KUHETUYECKOU 2

SHEPTUH =

3aKkOH COXpaHEHUs bubnnorexa LHOK
39 https://m.edsoo.ru/ffOb12f

OHCEPTHUU B MCXAHUKC
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Pemenue 3a1a4
"3aKOHBI

bubmmoreka LHOK

40 https://m.edsoo.ru/ff0b12f

COXpaHeHIfSI B o
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