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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTAaBJICHA Ha
OCHOBE MOJIOKEHUN U TPeOOBaHUM K pe3yJibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHON mporpammbl, npeacraBieHHbix B @I'OC OO0, a Takxke ¢ ydéToM
dbenepanbHOil paboueil mporpamMMbl BocniuTaHuss U KoHieniuu npenojaBaHusi yueOHOTO
npeamera «DPusukar.

CopepxaHue mporpamMMbl 1O  (U3MKE  HAmpaBleHO Ha  (opmupoBaHue
€CTECTBEHHOHAYUYHOU IPaMOTHOCTH OOYYAIOUIMXCS U OPTaHU3alUI0 U3YYeHUs (PU3UKHU HA
NesATeNIbHOCTHOM ocHOBE. B mporpamme no gpusnke yauThIBaloTCsl BO3MOKHOCTH Y4EOHOTO
npeamera B peanusanuu tpedoBanniit ®I'OC OOO k maHUPYEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3ysibTaTaM OOy4YeHHUs, a TaKXKe MEXIPEAMETHbIE  CBS3U
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs.

[Iporpamma 1o Qusuke ycTaHaBIMBAET paclpejielieHne y4eOHOro marepuana Io
rojaMm o0y4eHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOrO COJCpPKaHUA U YUYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IEIbIO OKa3aHUS METOJUYECKOW IMOMOIIU
YUHTEII0 B CO3JIaHUH pabodeli mporpaMMBbl 10 yueOHOMY TIPEAMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOIIMM JJIi E€CTECTBEHHOHAYUYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB W SIBIICHMIA,
U3y4aeMbIX XUMHUEH, OUOIoTHeH, acTpoHOMUEH U (hu3ndecKo reorpadueid, BHOCUT BKJIaJl
B €CTECTBEHHOHAY4YHYIO KapTUHY MHUpa, MNPeNocTaBisieT Hauboiiee sICHble OOpa3libl
NPUMEHEHHUs] HayYHOTO METOJla MO3HAHHUS, TO €CTh CIOco0a MOJYYEeHHs JTOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 TraaBHBIX 3a7ad  (U3HMYECKOTO0 O00pa3oBaHHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOI TPaMOTHOCTH U MHTEpeca K
HayKe y 00yJarommuxcs.

N3yuenue ¢u3ukun Ha 0a30BOM YpOBHE MpEAINoiaraeT OBIAJEHUE CIETYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

e HAy4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U HCIOJIb30BATh HAYUYHBIE J10KA3aTEIbCTBA IS
IIOJTy4YEHUS BBIBOJOB.

[enu n3ydenus U3k Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs OMPEACICHBI B
Konnenuuu npenogaBanusi yuyeOHoro mnpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
opranuzamusax Poccuiickoit @enepaiyu, peaan3yommnx OCHOBHBIE 00111e00pa3oBaTeIbHbIC
NporpaMMmbl, yTBEpXKIAEHHOW pemeHneM Komuterum MuHMCTEpCTBA MPOCBEMICHUS
Poccuiickoit @eaepanuu (mpotokoit oT 3 nexadpst 2019 r. Ne [1K4BH).

Heaun nzyyenus Gpusuku:

e MpUOOpETEHHE HHTEpPECa U CTPEMIICHUS OO0ydarol[uXcsi K HaYYHOMY H3YUYEHHIO

MIPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;

1



pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJAE IMO3HAHUS U (OPMHUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(opMHpOBaHME HAYYHOI'O MHPOBO33PEHHUS KaK pe3yjibTaTa H3Yy4YE€HHUS OCHOB
CTPOEHUSI MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

(opMHUpOBaHUE TMPEACTABICHUH O poau (UIUMKH ISl  Pa3BUTUS  APYTHX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTUN;

pa3BUTHE MPEACTaBICHUNA O BO3MOXHBIX cepax Oynymied nmpodeccruoHaabHON
NEeSATENbHOCTH, CBA3AHHOM ¢ (PU3MKOM, MOATOTOBKA K JajbHEiIIeMy 00yYeHHUIO B
ATOM HalIlpaBJICHUH.

JlocTkeHue 3TUX 1elied ImporpaMMbl MO (U3HKE Ha YpOBHE OCHOBHOTO OOIIETo
00pa30BaHMs 00ECIIEUNBACTCS PEIICHUEM CIIETYIOIINX 3a/8a4

NpHOOPETCHUE 3HAHWW O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKHX,
TETUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETCHHE YMCHHWH ONMUCHIBATh M OOBIACHATH (DHU3UYECKHE SBICHHUS C
UCIIOJIb30BaHUEM TIOJTyYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB PEHICHUS MPOCTEHIIMX PAcUuETHBIX 3a7a4 C HMCIIOJIb30BaHUEM
(bu3HUECKUX MOJICIICH, TBOPUECKUX U NMTPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;
pa3BUTHEC YyMEHUH HAOMI0aTh TPHPOJHBIC SBICHUS W BBIMOJIHATH OIIBITHI,
nabopaTopHbIe PadOTHI U IKCIIEPUMEHTAIBHBIE HCCIEIOBAHUS C MCIIOJIb30BaHUEM
U3MEPHUTETHHBIX TIPUOOPOB;

ocBoeHHE IPUEMOB paboThl ¢ HH(pOpMaIHed PUINIECKOTO COACPKAHIS, BKITFOTAS
MHPOPMAIIUI0 O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAIN3 U KPUTHYECKOE
OlleHWBaHWE WHPOPMAITUH;

3HaKOMCTBO €O cdepaMu TpodeCCHOHATBHON NeATEeTbHOCTH, CBS3aHHBIMH C
(GU3NKOH, M COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JTOCTHKCHHIX
bu3uYecKoi HayKH.

Ha wusyuenune ¢usuku (06a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obOpazoBanus oTBoauTcs 238 yacoB: B 7 Kiacce — 68 gacoB (2 yaca B HeIeNI0), B 8 Kilacce —
68 uyacoB (2 wyaca B Hememw), B 9 kmacce — 102 wyaca (3 wyaca B HEHENO).

[Ipennaraemsiii B mporpamme mo (Qpu3nke rnepevyeHb Jad0paTOPHBIX pabOT U OIMBITOB
HOCHUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJaeT BHIOOp MpOBeIeHUS J1ab0paTOPHBIX
paboT W OMBITOB C YYETOM HHIMWBHUIYAJIbHBIX OCOOEHHOCTEH OO0ydYaromuXCs, CIUCKA
HKCIIEPUMEHTATBHBIX 3aIaHUM, TpeJIaraéMblX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
9K3aMeHa Mo (u3HuKe.



COILEPKAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u €€ poJib B IO3HAHUH OKPYKAKOLIEr0 MUpa

®usuka — Hayka o npupone. JSBneHus npuponasl. Duszuueckue ABICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuuuHbl. M3Mepenue guanueckux BeanyuH. Ouznyeckue mpuOopsl.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa eIUHULL.

Kak ¢u3suka u gpyrue ectecTBEHHbIE HAYKU U3y4aloT pupoay. EctecTBeHHOHayUHbIN
METOJI TO3HAHM: HAOJIIOIEHHE, MOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABMIKEHHE THUIIOTE3,
AKCIIEPUMEHT MO MPOBEpPKE TUIOTe3, O0BbsICHEHWE HaOmogaemMoro siBiaeHus. OmnucaHue
(u3MUECKUX SBJICHUN C TOMOILBIO MOJIENIEH.

Jemoncmpayuu

1. MexaHHnuYecKuE, TEIJIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnueckre npHOOPHI U TpoleAypa MPSAMBIX HM3MEPEHUN aHAJOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot

1. OmpeneneHue EHbI JCTECHUS KaIbl U3MEPUTEIHHOTO TTPUOOpA.

2. H3mepenue paccTosiHUM.

3. H3mepenue 06bEMa KUIKOCTH U TBEPAOIO Tea.

4. OmnpeneneHue pasMePOB MAJIBIX TElL.

5. M3Mepenue temmeparypbl IPU IIOMOIIM >KUJIKOCTHOIO TEPMOMETpPAa U JaTduKa

TEMIIEPATYPBI.
6. IIpoBeneHue ucciaenoBaHus 110 NPOBEPKE I'MIIOTE3bI: AAJIBHOCTD IOJIETA IIAPUKA,
MYIIEHHOI'0 TOPU30HTAJIbHO, TEM OO0JIbIIIE, YeM OOJbIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHNMSI 0 CTPOCHHH BelllecTBa

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHre yacTtull BemecTBa. CBA3b CKOPOCTH JABMIKEHHUS YAaCTHUIl C TeMIIEpaTypoil.
bpoyHoBckoe nBmxkenue, nuddys3us. BzanmoneicTBrue 4acTUIl BEIIECTBA: NMPUTKCHUE H
OTTaJIKUBaHHUE.

ArperaTHple COCTOSHUSI BEIIECTBA: CTPOCHHUE Ta30B, JXUIAKOCTEH U TBEPIBIX
(KkpucTaluIMUeCKHX ) TeJl. B3auMoCBsI3b MEXTy CBOMCTBaAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHMSIX M HMX aTOMHOMOJEKYJISIpHBIM cTpoeHHeM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHAM BOJIBI.

Hemoncmpayuu

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHUS.

2. HaGmonenue nuddysumn.

3. HaOmronenue sBiaeHHM, OOBSICHAIOUIUXCA NPUTIKEHHUEM WM OTTaJIKMBAHUEM

YaCTHUII BEIIECTRA.

Jlabopamopnuie padbomot u onvimol



1. OrleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OmbITHI TTO HAOJIOICHUTO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHS.

Pa3nen 3. /IBukeHMe ¥ B3auUMoOAeiicTBHeE TeJl
Mexannueckoe nBMKeHUE. PaBHOMEPHOE M HEpAaBHOMEPHOE IBHKEHHE. CKOPOCTE.
Cpennsia CKOpOCTb MPU HEPABHOMEPHOM JBHKEHUH. PAacU€T myTH U BpEMEHU JIBUKECHMUSL.
SBnenne nHepuuu. 3aKOH MHEPUMHU. B3auMoieiicTBUE Tell KaK NPUYMHA U3MEHEHHUS
CKOPOCTH JIBMXeHHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 0O0BbEMA BELIECTRA.
Cuila kKak XapakTepucTuka B3auMmozencTBus Tena. Cuina ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ NOMOIIBIO TUHAMOMETpA. SBIeHne TAroTeHus U cuiia Tsxectu. Cuiia
TSDKECTH Ha Apyrux miaHetax. Bec tena. Hesecomocts. CriokeHHE CHII, HAITPABICHHBIX 110
onHou mpsMoi. PaBHonenctBytomas cuil. Cuiia TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaOnrogenue siBjaeHust MHEPIIUH.
4. HaOmronenne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Te.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEII.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOUW MPSIMOA.
Jlabopamopnuie padbomot u onvimol
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABIKEHUS (IIapuKa B KUJIKOCTH, MOJIEIIN
ANEKTPUYECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. Ormpenenenue CpeIHEN CKOPOCTH CKOJIBKEHUSI OpyCcKa WIH IIapyuKa M0 HAKJIOHHON
IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OTBITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsKeHus (AedhopMaliuu) Ipy>KUHbBI
OT MPWIOKECHHOM CHJIBL.

5. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Telia
Y XapakTepa CONPUKACAIOIIUXCS OBEPXHOCTEM.

Pa3znen 4. JlaBjenue TBEPABIX TeJl, :KUIAKOCTEH U ra3oB

JaBnenue. CrnocoObl YMEHBIIEHUSI W YBEJIMYEHHs [aBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBlIeHUs Tra3za OT 00béma, Temmneparypsl. [lepenaua maBnenusi TBEPABIMU
TeJIaMU, KUAKOCTAMU U razamu. 3akoH [lackans. [THeBMaTHueckre MaliHbl. 3aBUCUMOCTD
JABIICHUSI )KUJKOCTU OT MIyOuHBI. ['uapoctatnueckuii napagokc. Coodiaronmecs cocy/bl.
I'mppaBnrueckre MEXaHU3MBL.

Atmocdepa 3emnu u atmocepHoe gapieHue. [I[puuuHbl cynecTBoBaHUS BO31YIIHOM
o6onouku 3emin. OnbiT Toppuueniu. M3mepenne armocpepHOro aaBiaeHus. 3aBUCUMOCTb
aTMOC(EepHOro JaBJIEHUSI OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl st U3MepeHus
aTMOC(EpHOro J1aBJICHHUSI.



JlelicTBUE JXKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX Teso. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.
Jemoncmpayuu

IS A S o B
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3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBineHMs KUIKOCTBIO U Fa30M.

Coobmiaromuecst COCYIbI.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEpPHOro AaBICHUS.

3aBUCUMOCTh BBITAIIKUBAIONIEH CHJIBI OT OOBEMA MOrPY>KEHHOW YacTh Tela U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

VYcinoBue IUIaBaHusA TeJl: IUIAaBAHUE WM IIOIPYKEHHE TEel B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimol

1.

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOJAE€ OT OObEMa MOTPYKEHHOU B
JKHUJIKOCTh YacTH TeJia.

OrnpeneneHue BHITAIKUBAIOMIECH CHIIbI, JNEUCTBYIONIEH Ha TENIO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIIbI, JICWCTBYIOIIEHM Ha TEJIO B
JKUJIKOCTH, OT MaccChl Tea.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCMMOCTh BBHITAJIKUBAIOIIECH CUJIbI, JEHCTBYIONIEH
Ha TEJIO B >KUJIKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacTH Tejda U OT
TUIOTHOCTH KUJIKOCTH.

KoHctpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOAKU W OIPEIEIICHUE €€
rPy30II0IbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTDL. DHEpPrus

Mexannueckast pabota. MOIIIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBmiio paBHOBeCHs
peruara. [IpuMeHeHHne mpaBuia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KI1J] mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasa sHeprus. Kunerndeckas v nmoTeHIMalbHas 3Heprus. [IpeBpamenue
OJIHOTO BUJA MEXaHUYECKOU SHEPTUU B IPYTrOi. 3aKOH COXPAaHEHUs SHEPTUU B MEXAHUKE.

JHemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeol.

1.

B~ ow

Onpenenenne pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JABUKEHUHU Tella IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

HccnenoBanne yclioBui paBHOBECHS pblyara.

N3mepenne KII/] HakTOHHOM IIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.
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Pa3znen 6. TenioBbie siBJIeHUS

OCHOBHBIE TIOJOXKEHUSI MOJEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BEIIECTBA.
Macca u pazMepsl aTOMOB U MOJIEKYH. OTBITHI, MOJTBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopenun  TBEpAOro, IKUAKOTO W ra3000pa3HOrO  COCTOSIHUM  BEIIECTBA.
Kpucrannmuueckue n amopdusie Tena. OObsiCHEHUE CBOMCTB ra3oB, KUIKOCTEH U TBEPIBIX
TE€JI Ha OCHOBE IIOJOKEHUN MOJEKYISIPHO-KMHETHYECKOW Teopur. (CmauyuBaHHWE U
KaluJUISIpHbIE ABJIEHUS. TEermoBoe paclIiupeHrue U CxKaATHE.

Temnepatypa. CBsi3b TEMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS YACTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEH HJHEpruu: Temioneperada M
coBepleHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBO TEILIOTHL. Y AejibHAS TEIVIOEMKOCTh BEIIECTBA. TenI000MEH U TEIUIOBOE
paBHOBecue. YpaBHeHUe TeruioBoro Oamanca. [lnaBnenue W OTBepjJeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YAenbHas Teruiora IutaBieHus. I[lapooOpa3zoBaHue u
koHaeHcanus. Ucmapenne. Kunenue. Y nenbHas TerioTa nmapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATyPhl KUTICHUsI OT aTMOC(EPHOTO AaBJICHUS.

BnaxuocTs Bo3yxa.

DHeprus TomIuBa. Y AelbHas TEIUIOTa CTOpPaHMUS.

[Tpunnumer padotel TeroBeix asuratenerd KIIJ[ temioBoro npurarens. TeroBbie
JIBUTATEJIM U 3alUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.
HaGmonenue siBjeHU cMaurBaHUS M KalTWJISIPHBIX SBICHUH.
HaGmronenne TemioBoro pacimpeHus Tel.

vk W

N3meHnenne paBieHHWs raza IpH HM3MEHEHWH OO0BEMA W HArpeBaHUU WJIU
OXJIQXKICHHU.

[IpaBuita u3MepeHust TEMIEPaTypBhl.

Bunpr Terionepenayn.

OxJta’kIeHUE TIPH COBEPIICHUH PaOOTHI.

HarpeBanwne npu coBepiieHn paboThl BHSITHUMH CHUIIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN pa3TUYHbBIX BEIIIECTB.

11. HaGmaronenue xumnenus.

12. HabmroieHre TOCTOSTHCTBA TEMIIEPATyPhl IIPH TJIaBICHHUH.

13. Mogenu TEIIOBBIX ABUTATEICH.

L © N O

Jlabopamopnuie padbomot u onvimol
1. OnbITEI IO OOHAPYKEHUIO ACHCTBUS CHUIJI MOJICKYJIIPHOTO TIPUTSKCHUS.
2. OmbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WIIM caxapa.



3. OmnbITH MO HAOMIOAEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TEIl.

4. OmnpeneneHue AaBICHUS BO3AyXa B OAJIJIOHE LIIPUIIA.
OnbIThI, T1EMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIEHUSI BO3JyXa OT €ro o0béMma u
HarpeBaHus WIA OXJIAKICHHUS.

6. IlpoBepka THUIOTE3bl JUHEMHOM 3aBUCUMOCTH [JIMHBI CTOJIOMKA XUIKOCTU B
TEPMOMETPUYECKOI TPYOKE OT TeMIepaTyphbl.

7. HaOmronenue u3aMeHeHUs BHYTPEHHEH SHEPTUH TeJa B pe3yibTaTe TeIlonepeaun
U pabOTbl BHEITHUX CHJL.

8. HccnenoBanue sBII€HHS TEIUIOOOMEHAa MPHU CMENIMBAHUU XOJOJHOW U ropsyei
BOJBI.

9. OmpeneneHre KOJUYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJOM MpHU TEII000OMEHE C
HarpeTbiM METAIUINYECKUM LUJIMHIPOM.

10. OnpeneneHne yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ucrapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAYKHOCTU BO3AYyXa.

13. OnpeneneHue yaeabHON TEMIOTHI MIJIaBJICHHUS JIbJA.

Paznen 7. JinekTpuyeckne 1 MATHUTHDIE SIBJICHUS

OnekTpuzanus Ten. JIBa poaa dIEKTpUYECKUX 3apsaloB. B3aumopelctBue
3apsKEHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTD CUJIBI B3aUMOJICUCTBUS 3aPSXKEHHBIX TEJ OT
BEJIMUUHBI 3aPSAJI0B U PACCTOSAHUS MEXKIY TEIaMH).

Onektpuueckoe mosie.  Hanpsok€HHOCTh — ajekTpudeckoro  mojig.  [lpuHiun
CYMEPHO3UIINHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu anekTpudyeckux 3apsaa0oB. DJIeMEHTAPHbBIN ek Tpudeckui 3apsa. CtpoeHue
atoMma. [IpoBOHUKM U JUAJIEKTPUKHU. 3aKOH COXPAHEHUSI JJIEKTPUUECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJIOBHUSI CYIIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. VICTOUHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS SIIEKTPUUYECKOT0 TOKA (TEIJI0BOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUUECKUM TOK B JKMIAKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YJEJIbHOE COMPOTUBJIEHUE BemiecTBa. 3akoH Owma [ y4yacTKa Lemu.
[TocnenoBaTenpHOE U MApaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

PaboTta m MOIIHOCTH AJEKTpUUECKOTO ToKa. 3akoH Jlkoynsa—JleHna. DieKkTpudecKkue
[IEMU U IOTPEOUTEINN INEKTPUIECKOM dHEepTuH B ObITy. KopoTKoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHL. B3auMoneicTBHE MOCTOSSHHBIX MarHMTOB. MarHuTHOE TOJIe.
MaruauTtHoe 1osie 3eMJIM U €T0 3HAaYeHUE JJIs1 KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHutHoe
MOJIE DJIEKTPUYECKOTO TOKa. [IprMeHeHue 3JIeKTpOMarHuToB B TeXHUKE. JlencTBue
MarHUTHOTO TMOJi HAa NPOBOJHUK C TOKOM. OIEKTPOJBUTATENb IOCTOSSHHOTO TOKAa.
Hcnonp3oBanue 3JIEKTPOABUATATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apajges. SBneHue saeKTpoMarHuTHOM uHAykuuu. IIpaBumo Jlenna.
Onextporenepatop. CrocoObl MOJYYEHUS ICKTPUUECKON dSHEPTUH. DJIEKTPOCTAHIIMHM Ha
BO300HOBIIIEMbIX UCTOYHUKAX SHEPTHUU.



Jemoncmpayuu
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25.

DIIeKTpU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DNEeKTpOoCTaTUYECKask NHIYKIIMS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aPSII0B.

[IpoBOAHUKH U TUDIIEKTPHUKH.

MonennpoBaHue CUIOBBIX JIUHAN dJIEKTPUYECKOTO MOJIS.

HcTouHrMKHM TOCTOSAHHOTO TOKA.

JIeHcTBUA 3IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUIN TOK B KUJIKOCTH.

. I'a30BbIl paszps.

. I3MepeHue cuiibl TOKa aMIepMETPOM.

. I3aMepeHue 31eKTpUIeCKOTro HAMPSKEHUST BOJTBTMETPOM.

. Peoctat u mara3uH cONpOTUBIECHUM.

. B3auMoeicTBre MMOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ieJICHUs MOJ0COB MarHUTa.
. MonenupoBaHrue MarHUTHBIX TTOJICH TOCTOSIHHBIX MAarHUTOB.

. OneIT DpcTena.

. MaruuTtHoe noJjie Toka. DJIEKTPOMAarHuT.

. JleficTBHE€ MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.

. UccnenoBanue saBiICHUS 3IEKTPOMATHUTHOW UHAYKIIUH.

. OnbrTel @apajes.

. 3aBUCUMOCTh ~ HalpaBjICHUs  MHAYKIMOHHOTO TOKAa OT  YCIOBHH  €ro

BO3HUKHOBEHHUSI.
DneKTporeHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimol

S L T o

9.

10.
11.

OnbITHI IO HAOIOICHUIO STIEKTPU3AIMH TEJ HHAYKIKUEH U TIPU COMPUKOCHOBEHUHU.
UccnenoBanne neicTBUS SIEKTPUUECKOTO OIS HA TPOBOJIHUKHU U TUBJIEKTPUKH.
COopka 1 mpoBepKa paboThI AJIEKTPUIECKOH IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenue u peryampoBaHUe HAMPSHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO Yepe3 pPEe3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb DSJIEKTPUUYECKOTO COMPOTHUBICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IIOMA1 MONEPEYHOT0 CEYEHUSI U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCJIEA0BATEIbHOM COCIMHEHUU
JIBYX PE€3UCTOPOB.

[IpoBepka npaBuia AJis CHIIbl TOKA MPU MapajuieIbHOM COCIMHEHUU PE3UCTOPOB.
Ornpenenenue padoThl ANEKTPUUYECKOrO TOKA, UAYIIETO Yepe3 pe3UcTop.
Ornpenenenne MOUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIICIISIEMOI HA PE3UCTOPE.
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12. UccnenoBanue 3aBUCHUMOCTH CWIBl TOKA, MAYIIETO 4Yepe3 JIaMIIOYKy, OT
HaIpsHKEHUs Ha HEW.

13. Onpenenenne KII/] HarpeBarens.

14. UccnenoBanue MarHuTHOIO B3aUMOJECUCTBHS ITIOCTOSHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOIO MOJIsI MOCTOSIHHBIX MAarHUTOB MPU HX OOBEIMHEHUU U
pa3ielIeHUH.

16. MccnenoBanue qeUCTBUS DIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI B3aUMOJECHCTBHSA KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KaTYIIKE.

18. MI3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 U3ydeHue padoThl AJIEKTPOABUTATEIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. ONBITHI IO UCCIIEOBAHMIO SIBJICHUS 3JIEKTPOMATHUTHONM MHIYKIIMH: UCCIIEI0BAHUE
VU3MEHEHUH 3HAYCHMS Y HAIPABJICHUS MHAYKLIHOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUA

Mexannueckoe  ABWkeHHe.  MarepuanbHass ~— Touka.  Cucrema  OTcuéra.
OTHOCHUTEIBLHOCTh MEXaHUUECKOTO NBUKEHUA. PaBHOMEpPHOE MPSAMOJMHENHOE JBUKEHHUE.
HepaBHoMepHOe npsiMonuHENHOE ABUKEHHE. CpelHssl 1 MTHOBEHHAs! CKOPOCTh TeJla IpH
HEPAaBHOMEPHOM JIBU)KCHUHU.

Yckopenne. PaBHOyckopeHHOE TpsiMoiinHeHoe nBuxkeHue. CBOOOAHOE MajeHueE.
Omnprtel ["anunes.

PaBHOMepHOE ABMYKEeHHE IO OKpyKHOCTHU. [lepron u yactota obpamenus. JInHeitnas
U yrioBas ckopocTu. LleHTpocTpeMuUTeNnbHOE YCKOPEHNE.

ITepBbiii 3akoH Hprtorona. Bropon 3akoH Herorona. Tpernit 3akoH HproToHa.
[TpuHUMI CyNEepIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuia TpeHUs CKOJIbKEHUS, CUjla TPEHUS
IIOKOsI, APYTHE BUIbBI TPEHUS.

Cuiia TSKECTH U 3aKOH BCEMHPHOIO TATOTEHUA. Y CKOpPEHHE CBOOOIHOTO MaJEHUS.
JIBxkenne mmaHer Bokpyr Connua. IlepBas kocmuueckast ckopocTb. HeBecoMocTh u
[IEPETPY3KHU.

PaBHOBecue maTepuanbHOM TOUYKH. AOCOMIOTHO TBEPOE Tea0. PaBHOBECcHE TBEPIOTO
TeJa ¢ 3aKPEIVIEHHON OChIO BpamieHus. MoMeHT cuibl. LIeHTp TsokecTu.

Nmnynec Tena. U3menenue ummnynbsca. IMnyibe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeaktnBHOE IBHXKEHHUE.

Mexanndeckasi paboTa U MOITHOCTh. PaboTa cui TsokecTH, ynpyrocTH, TpeHus. CBs3hb
SHepruu u padoThl. [ToTeHManbHast SHEPrus Tela, MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIU.
[TorennmanbHass 3Heprusi cxarol mpyxuHbl. Kunernueckas sHeprus. Teopema o
KUHETHUYECKOW SHEPTHU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

emoncmpayuu



N

S

8.
9.

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

HaGmronenre MexaHM4eCcKOTo ABMKEHUSI TeJla OTHOCUTEIILHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME TyTEW U TPACKTOPUIN JBUKEHHUSI OTHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
pa3HBIX TEJI OTCYETA.

HN3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmonenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmronenne MexaHWYECKUX SIBICHUHM, MPOUCXOASNIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHXEHUU OTHOCHUTEIIBHO
KabuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHHUS TEIa OT MACCHI TeJia U JECUCTBYIOIIECH HA HETO CUJIBI.
HaGmronenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBaHus HEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMNyJibCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.

HaGmoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHUH.

CoxpaHeHuE MEXaHUYECKOM SHEPruu IMpHU ABWKEHUU Tejla TOoJA JACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimol

1.

10.

11.

KoHcTpyupoBanue TpakTa A pa3roHa v ajJbHEHIIero paBHOMEPHOTO ABUKEHUS
HIapyKa WIN TEIEKKH.

Omnpenenenue cpeHedl CKOPOCTU CKOJIbKEHUS OpyCcKa WU JBUKEHUS IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenne yCKOpPEHUs Tesla MPU PAaBHOYCKOPEHHOM JIBMXKEHHUH 10 HAKIOHHOMN
TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH TyTH OT BPEMEHU MTPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAM TMPU PABHOYCKOPEHHOM JIBMKEHHHM 0€3 HadadbHOU
CKOPOCTH MYTH OTHOCATCS KaK psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHHUS OT CHUJIbl HOPMAaJbHOIO
JABIICHUSI.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJa IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Tpy3a C UCIOIb30BAaHUEM
HETOJBUKHOTO U MOJIBH>)KHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUU.
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Pasznen 9. Mexannyeckue Koj1e0aHUs U BOJHbI
KonebarensHoe nBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKHU KOJeOAHUW: MEPHO/I,
4acToTa, amIumTyaa. MareMaTtuyeckui U py>KUHHBIA MasTHUKU. [IpeBpaimenne sHepruu
IIpU K0JIEOATEIHbHOM JIBUKEHUU.
3aryxaromue koneOaHus. BpiHykneHHble koneOanus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHUUYECKUX BOJIH. [Ipo/10yibHBIE M TONIEpEeUHbIE BOJIHBI. J[JIMHA BOJIHBI
U CKOPOCTh €€ pacrpocTpaHeHusi. MexaHn4eckue BOJHbI B TBEPJOM Telle, CeICMUYECKUe
BOJIHBI.
3Byk. ' poMKkoCTb 3ByKa U BbicOTa TOHA. OTpaxkenue 3Byka. UH(}pa3Byk v yabTpa3ByK.
Jemoncmpayuu
1. HaGmonenue konebGaHuM Te Moj AEMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.
3. HaOnronenue BbIHYKIEHHBIX KOJIEOAHHUM U pe30HAHCA.
4. PacnpocTpaHeHue NpoAOoJbHbIX U MONEPEYHbIX BOJIH (Ha MOJEIHN).
5. HaOmtoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUUYECKHI PE30HAHC.
Jlabopamopnuie padbomut u onvimol
1. OmpeneneHre 4acTOThI U NEpUOIa KoJieOaHUH MaTEMAaTHYECKOTO MasiTHUKA.
2. Ompezenenne 4acTOThI U Mepuoa KojieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH ITepHOja KoJeOaHUH MOIBEUIEHHOTO K HUTH I'py3a OT
JUITMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IE€pUOJa KoJIeOaHUM MNPYKUHHOIO MasiTHUKA OT
MAacchl rpysa.
5. IlpoBepka HE3aBUCHUMOCTH IepHoAa KojeOaHUi rpy3a, MOABEIIEHHOTO0 K HUTH, OT
MAacchl rpysa.
6. ONBITHI, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh NEPHUOAA KOJEOaHWH MNPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a 1 )KECTKOCTU MIPYKUHBI.
7. W3MmepeHue yckopeHus cBOOOAHOIO MaJeHHUS.

Paznen 10. Di1eKTpOMarHuTHOE 10JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHUTHOE 1oJIe. DJICKTPOMAarHUTHBIE BOJIHBI. CBONCTBA 2JIEKTPOMArHUTHBIX
BoJiH. [IIkana 3JaeKTpOMarHUTHBIX BOJIH. MCMoJib30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBSI3H.

DneKkTpoMaruuTHas npupojia cBera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu

1. CBOMCTBa JICKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBaA CBETA.

Jlabopamopnuie padbomot u onvimeol.

1. M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO MOOMIBLHOTO TeliepoHa.

Pa3nen 11. CBeToBbIE sIBJIEHUA
JlyueBast Mozienb cBeTa. ctounuku cBeta. [IpsiMonuHeHOE pacipoCcTpaHEHUE CBETA.

3atmenus Coinnia u JIynsl. Otpaxkenue ceeta. [lnockoe 3epkano. 3akOH OTpaKEHHs CBETA.
11



IIpenomiienue cBera. 3akOH NpenomiieHUs cBeTa. [lomHOE BHyTpeHHee OoTpakeHue
cBera. Mcnonp30BaHNE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

JIunza. Xoxa nydeid B nuH3e. OnTuyeckas cucrema QoTtoamnmnapata, MUKpOCKoNna U
Teneckona. ['na3 kak ontuyeckas cucteMa. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cera B cnektp. OnbiTel HetoToHa. ClojkeHHEe CHEKTpajbHbIX
uBeToB. Jlucniepcus csera.

Jemoncmpayuu

L 0o N kW

[IpsAMonHEHHOE pacpoCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuenne n300pa>keHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparoiieit JuH3e.

XoJ JIydeu B pacCEeHBarollIeH JINH3E.

[TonyueHnue n300pa>keHHU C TOMOIIBIO JTHH3.

[Tpunuun neicTBus ¢goTtoarnmapara, MUKPOCKOIIA U T€JIECKOTIA.

10. Mopenb riasa.

11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.

12. [Tonydenue 6ey0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot

1.
2.

N o v ok

HccrienoBanre 3aBUCIMOCTH YTJIa OTPAKCHHSI CBETOBOTO JIyda OT yIJIa MajeHHUs.
W3ydeHne XxapakTepUCTUK H300paKEHUS TIpeIMETa B INIOCKOM 3epKaJie.
HccrenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO JIy4a OT yTiia MagcHHs
Ha TPAHMIIC «BO3IYX—CTECKIIO».

[Tomyuenne n300pa’keHUH C TTOMOIIBIO COOUPAIOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHHUS M OTITHYECKOM CHITBI COOMPAIONICH JTMH3BI.
OMBITHI ITO Pa3TIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITEI IO BOCTIPUATHIO I[BETA MPEIAMETOB IMPU MX HAOIIOJCHUN Yepe3 IIBETOBBIC

(bUIBTPHI.

Pa3nen 12. KBanToBbIC IBJICHUS

Onwitel  Pesepdopna u rmuianerapHass Mojenb aroma. Mogens atoma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da, O6era- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnast mogens atomHoro sapa. M3oronbsl. PagnoaktuBHbie nipeBpameHus. [lepuon
MoJypacnaja aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHHS 3apsiJOBOTO U MAacCOBOIO YHCEN. DHEpPrus
CBA3U aTOMHBIX sifep. CBsA3bp Macchl W dHEpruu. Peakiuuum cuHTe3a W JIeNIEHUS SIEP.
Ncrounuku suepruu CoJiHIIA U 3BE3].

SAnepHas sHepreTuka. JlelcTBus paMOAKTUBHBIX U3J1yYEHUN HA )KUBBIE OPTraHU3MBbI.

Jemoncmpayuu

1.

CHeKTpBI H3JIYYCHHA U ITOTJIOIICHU .
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CnexTpsl pa3nu4HbIX Ta30B.

Cnektp Bogopoaa.

HaGmonenue TpexoB B kamepe BuinibcoHna.

PaboTta cuéTurka HOHU3UPYIOMIHUX U3TYUECHH.

Perncrpanus nznydyeHuss IpupoIHBIX MUHEPAJIOB U IIPOTYKTOB.

JlabopamopHhuvie padbomovt u onvimol

1. HaGmroneHue CIIOMIHBIX U JTUHEHYATBIX CIEKTPOB U3TYyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE PHEPIHMHM YACTHUIIBI 110 TOPMO3HOMY IyTH (10
dotorpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

o v ok~ w N

IHoBTOpHTEIBLHO-00001IAO M MOTYJIb

[ToBTOpUTENBHO-0000MAIOMI MOAYIb MpEeAHA3HAYEH [UJIi CUCTEMATU3allUh U
000011IeHHs] MPEIMETHOTO COJIEPKAHUSI U OIbITa JAESITENbHOCTH, MPUOOPETEHHOTO MpPH
U3YYEHHH BCETO Kypca PU3UKH, a TAKXKe JIJIsl HOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY
sK3aMeHy 1o Gu3HKe it 00y4arolUXCcsl, BEBIOPABIINX 3TOT YUECOHBIN MPEAMET.

IIpy wW3ydyeHUM JAHHOTO MOIYJIS PEATU3YIOTCS W CHCTEMATU3UPYKOTCS BHJbI
NESTEeNBHOCTH, HA OCHOBE KOTOPBIX OOECHeYMBaeTCsl JOCTHKEHUE MPEAMETHBIX U
MeTanpeIMETHBIX IJIAHUPYEMBIX pEe3yIabTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJIOB MCCJIEA0OBAHUS SBJICHUI
IPUPOJB U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3MUECKHE SIBJICHUS, IPUMEHSIS
NOJIyYEHHBIE 3HAHUS, PEIIaTh 3a/1a4d, B TOM YUCJIE KaU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHOMNINANBHO NESTENBHOCTHBIM XapaKTep NaHHOTO pa3fenia pean3yercs 3a CUET
TOT'0, YTO O0YYaIOIIMECs BBITTONHSIOT 33/IaHUs, B KOTOPBIX UM TMPEJIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUM pacno3HaBaTh M HAYYHO OOBICHATH (PU3NUYECKUE
SIBIICHUS B OKPY’KAIOIIEW IPUPOIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIeIOBAaHUS (PU3NYECKUX SIBJICHHI, B TOM UYHUCIIC
IUTs1 TPOBEPKU TUIIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATHh HaYYHBIE OCHOBBI Han0o0JIee BaXKHBIX JOCTHKEHUM COBPEMEHHBIX TEXHOJIOTHIA,
HaIlpUMEDP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3IUYHbIX HCTOYHUKOB YHEPIrUU HAa OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPIHH.
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IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue ¢u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs HANpPaBIE€HO Ha
JOCTUKEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.

B pesynbraTe u3ydeHuss (QuU3MKA Ha YpPOBHE OCHOBHOIO 0O0IIero 00pa3oBaHUs Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- MpOsBJIECHHUE HHTEpeca K WCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(u3nUecKol HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUNMCKUX YUEHBIX-(DU3HKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K AKTHMBHOMY YYacTHIO B OOCYXJIEHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN (DU3UKH;

- OCO3HAHUE BAXXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCHpPHSTHE OSCTETUYECKUX KadecTB (U3MUECKOW HayKu: €€ TapMOHHYHOIO
OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHUE IIEHHOCTU (PU3NYECKOI HAYKH KaK MOITHOTO MHCTPYMEHTA IMMO3HAHUS MUDPA,
OCHOBBI Pa3BUTHS TEXHOJOTHM, BaXKHEHIIEH COCTABIISAIONIEN KYIbTYPBIL;

- pa3BUTHE Hay4yHOU JIOOO3HATEIBHOCTH, WHTEpEca K  HCCIEeI0BATEIbCKOU
NEeATEIbHOCTH;

5) ¢popmupoBaHus KyJbTYPbI 3I0POBbsI ¥ IMOIMOHAIBLHOTO (JIATOMOJIY Y HsI:

- OCO3HaHME IIEHHOCTH 0e30MacHOro o0pasa KU3HH B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BaXXHOCTU TMpaBui O€30MacHOro TOBEICHHUS Ha TPAHCIOPTE, Ha JOpOrax, C
AIEKTPUUECKUM M TETUIOBBIM 000PYOBAHHEM B JOMAIIHUX YCIOBUSX;

- chOopMUPOBAHHOCTH HaBbIKA peIeKCHH, MPU3HAHUE CBOETO IIPaBa Ha OIMHUOKY ¥ TAKOTO
K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- AKTHUBHOE YYacTM€ B pEUICHUH NPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHMU3alluu, TOpoJa, Kpas) TEXHOJOTHYECKOM U  COIMAIbHON
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIE U (PU3NYECKUX 3HAHUIA;

- HHTEpeC K MPAKTUUECKOMY U3YUYEHHIO MPOGECCHil, CBI3aHHBIX C (PU3HUKOI;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

- OpHEHTAaIUsl Ha TpUMEHEHHEe (PU3MYECKUX 3HAHWM IS PEIIeHHs 3ajad B 00JIacTh
OKpY’Karouien cpeibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCJIEICTBUMN TS
OKPY’KAIOIIEH CPEbI;

- OCO3HAHUE TJI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX POOJIEM U ITyTEH UX PEIICHMUS;

8) amanTanum K N3MEHAIIIUMCS YCJIOBUSM COUMAIBHON U PUPOIHOI Cpeabl:
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- MOTPEeOHOCTh BO B3aUMOJEWCTBUM IpPU BBINOJHEHUU MCCIEIOBAaHUNA U TPOEKTOB
(pu3nUecKoi HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHX;

- IOBBIILICHUE YPOBHSI CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESATENbHOCTD;

- NOTpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHUU, B TOM uucie (HOpMyJIUpOBaTh UIAEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

- 0OCO3HaHUE JAe(PUIUTOB COOCTBEHHbBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;

- IJJAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUI;

- CTpPEeMJICHME AaHAJIM3UPOBATh U BBIABIATH B3aWMOCBSI3U MPHUPOJBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIB30BaHUEM (QU3HUECKUX 3HAHUIA;

- OLIEHKA CBOUX JACHCTBUH C YYETOM BIMSHUS Ha OKPYXKAIOLIYIO CpPEAy, BO3MOMKHBIX
rJ1I00JIbHBIX MOCEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe OoCBOCHHS mMporpaMMbl 10 (PH3WKE Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus y oOyuwaromierocs OyayT chOpMUPOBaHBI MeTamnpeIMeTHbIE Pe3yJabTaThl,
BKJTFOYAIOIIAE T103HABATEIbHBIC YHUBEpCAIbHBIC ydeOHBbIC ICHCTBUSA, KOMMYHHKATHBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, PETY/ISATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBHS

ba3oBble JJornyeckue 1ecTBUS:

e BBIABIIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH OOBEKTOB (SIBJICHU);

e YCTaHABJIMBATh CYIIECTBCHHBIH TpHU3HAK KIacCU(UKAIIMU, OCHOBaHUSA IS
0000IIIeHNs ¥ CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M IMIPOTHBOPEYHS B pacCMaTpUBaeMbIX (DaKTaX, JaHHBIX
HAOJIFOICHHUSIX, OTHOCSAIIUXCS K (DU3UYCCKUM SIBIICHUSIM;

e BBIABIIATh MPUYMHHO-CJICJACTBCHHBIC CBS3U IPH WU3YYCHUH (PU3NUYCCKHUX SBICHUN W
IPOIIECCOB, JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM JCAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3NUCCKUX BEIIHYUNH;

e CaMOCTOSITENIbHO BBIOMpPATh CMOCOO pemieHuss ydeOHOW ¢u3nueckon 3amadu
(cpaBHEHHE HECKOJIBKMX BApHAHTOB PEIICHHUS, BBHIOOp Hambojee MOAXOAAIIETO C
YIETOM CaMOCTOSITEIIBHO BBIJICICHHBIX KPUTCPHEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

e HCIOJIb30BaTh BOMPOCHI KAK UCCIEAOBATEIbCKIUI HHCTPYMEHT MTO3HAHUS;

e TMPOBOJUTH IO CaMOCTOSATENBHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOKHbBIN
(du3HUeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeTOBAaHNE (DU3UIECKOTO SIBJICHHUS;

e OIEHWBATH HA MPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(GOPMAIIHIO, TOJTYICHHYIO B XOJI€
UCCIIEIOBAHUSI WIIH DKCIIEPUMEHTA;

e CaMOCTOSITENIbLHO (OPMYJIHPOBATH OOOOIIEHHUSI W BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;
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e TMPOTHO3UPOBATH BO3MOXKHOE JalibHEWIee pa3BUTHE (UIUYECKUX MPOIIECCOB, a
TaK>K€ BBIJIBUTATh IPEANONI0KEHNS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

e TMPUMEHATH Pa3IMYHbIE METOAbI, MHCTPYMEHTHI U 3alpOChl MPU MOHUCKE U OTOOpE
MH(OpMAIUU I JAHHBIX C YYETOM MPEI0KEHHON yueOHOM pu3nueckoi 3a1auu;

e AHANM3HMPOBAThH, CHCTEMATU3UPOBATH U UHTEPIPETUPOBATH MH(DOPMALIUIO PATHUUHBIX
BUJIOB U ()OPM TPEACTABICHHUS,

e CaMOCTOSITENIbHO BbIOMpATh ONTHUMAJIbHYIO (POpMY MpeACcCTaBiICHUS MHPOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3a7a4d HECIOXHBIMH CXEMaMH, AHarpaMMaMu, UHOU
rpaduKoi U X KOMOWHAIUSIMH.

KoMMmyHHKAaTHBHBIE YHHUBEPCATbHbIE YUeOHbIE 1eificTBHSI:

e B X0Ji¢ OOCYXIEHHS y4eOHOTO MaTepuaja, pe3yiabTaToB JaOOpaTOPHBIX PabOT U
IIPOEKTOB 33]1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaEMOM TEMbI M BRICKAa3bIBATh UJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4d U TOJIJICP)KaHue 0J1aroKeraTeIbHOCTH OOIIECHUS;

e COIOCTABJIATH CBOM CYXKICHHUS C CYXICHUSIMH JPYIMX YYaCTHUKOB JHUajora,
0OHapy>KHUBaTh Pa3IMUUC U CXOJACTBO IMO3UIIHIA;

e BBIp@XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

e IMyOJMYHO TIPEJACTABIATH PE3YJAbTaThl BBIMOJHEHHOTO (DH3UYCCKOTO OIBITA
(9KCIIEpUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

e IIOHUMATh W HMCIIOJIH30BATh IIPEUMYINECTBA KOMAHIHON M WHIUBUIYaJIBHONH pabOTHI
IIPH PEIICHUH KOHKPETHOW (DH3UYECKOM TPOOIIEMBI;

e TIPUHUMATH IICIM COBMECTHOMW JIEATEIBHOCTH, OPraHW30BBIBATH JICUCTBHS IO €€
JOCTHIKECHUIO: pacIpeIeIATh POJIH, 00CYKIATh IMPOIECCHI U PE3YJIBTAThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

e BBIMIOJIHATH CBOKO YacTh pabOTHI, JOCTUTAs KAYCCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHHUPYS CBOU JACHCTBUS C IPYTMMH WICHAMU KOMAaH/IbI,

e OIICHUBATh KAa4eCTBO CBOEro BKJIaJa B OOIIMHA MPOAYKT IO KPUTCPHUSM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHCTBHUS.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE yYeOHbIE 1eHCTBHS

Camoopranusanus:

e BBIABIATH MPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalHsX, TPEOYIOMIMX s
peleHns pU3NYeCKuX 3HaAHUM;

e OpHUEHTHUPOBATHCS B PA3NUYHBIX MOAXOJaX MPUHATUSA peuIeHU (MHIUMBHUAYaIbHOE,
MPUHATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUIN rpynmnoi);

e CaMOCTOSITEJILHO COCTAaBJSITh QJITOPUTM pEIICHHS (PU3NUECKON 3alaud WM IUlaHa
MCCJIEIOBAHUS C YYETOM HMMEIONIUXCS PEeCypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NpejiaraeMble BAPUAHTHI PELICHUI;

e JieNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
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CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e J1aBaTh aJICKBAaTHYIO OLICHKY CUTYaIllMU U MPEIJIarath riaH €€ N3MEHEHHUS;

e OOBACHATh TPUYUHBI JOCTHKEHUS (HEIOCTUKEHUS) PEe3yJIbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY NTPUOOPETEHHOMY OIBITY;

e BHOCHUTbH KOPPEKTHUBBI B ACATEILHOCTD (B TOM YUCIIE B XOJ BHIMOIHEHUS (PU3NUECKOTO
WCCIIEIOBAHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIUXCS
CUTyaIui, yCTAaHOBJIEHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBHUE PE3YyJIbTATa LIEJIN U YCIOBUSIM;

e CTaBUTH ce0s Ha MECTO JPYroro YeJIOBEKa B X0JI€ CIIOpa WIH TUCKYCCUU HA HAYYHYIO
TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYyroro;

e TMpuU3HABaTh CBOE MPaBO Ha OMMOKY MpU pelieHud (PU3MUEeCKUX 3ajay Wiud B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYIOro.

INPEAMETHBIE PE3YJIBTATHI

K koniy oOydyenus B 7 kjacce npeaIMeTHbIC Pe3yJIbTaThl HA 6a30BOM YPOBHE JOJIKHBI

oTpaxkaTh C(OPMHUPOBAHHOCTH Y OOYYAIONTUXCS YMEHHIM:

¢ HICTIOJI30BAaTh TMOHATHS: (PU3MYECKUE ¢ XUMHUYECKUE SIBIICHUS, HaOIIOACHUE,
IKCTIIEPUMEHT, MOJEb, THUIOTE3a, €IUHUIIBI (U3NUYECKUX BEIWYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUSI BemlecTBa (TBEpPIOE, XKUAKOE, razoo0pazHOE), MeXaHUYEeCKOe
IBUKECHHE (paBHOMEpHOE, HEpPaBHOMEPHOE, IPSIMOJIMHENHOE), TpaeKTopus,
paBHOAEUCTByIOIIAsT cuia, Jnedopmarnus (ynpyras, IUlacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

e paznuyaTh siBneHus (quddy3us, TemIoBoe ABMKEHHE YaCcTUIl BEIIECTBAa, pABHOMEPHOE
IBUKECHHE, HEPABHOMEPHOE [IBH)KCHUE, WHEPLUs, B3aWMOJCHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TEJl C 3aKPEIUIEHHOW OChIO BpaIlllCHMs, Nepefadya JaBiICHUs TBEPABIMHU TEIaMU,
KUJAKOCTSIMH M Ta3aMu, aTMocepHOe [aBlieHHWe, IUIaBaHWE TeJ, MPEBpallCHHUs
MEXaHUYECKOW SHEpPrur) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

e PACIIO3HABATH MPOSIBIICHNE N3YUYEHHBIX (PU3UYECKUX SBICHHUHN B OKPYKAIOIIEM MHUPE, B
TOM 4Hclie (QU3NYECKHE SBICHUS B NPHPOJAE: TPUMEPHl IBUKEHUS C Pa3THUYHBIMU
CKOpPOCTSAIMU B )KMBOM M HE)KUBOU IIPUPOAE, NAEUCTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE,
BIUSIHUE aTMOC(HEPHOTO NaBJIICHUS HA JKUBOW OPraHU3M, IUIABaHHWE PbHIO, pblYard B Tele
YeJloBeKa, MpH HTOM [MEPEeBOJUTh MPAKTUYECKYIO 3aJadyy B Y4YEOHYIO, BBIJICIATh
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3UIECCKUX SBICHHUIA;

* OMTMCHIBATh NU3yYEHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCTIONBL3Ys (PU3nIecKue
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEILIECTBA, BPEMS, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTb,
cuja yNpyrocTH, Cujia TSKECTH, BeC Tejla, cuia TPEeHUs, JaBlieHHe (TBEPIOro Teia,
AKUJKOCTH, ra3a), BRITAIKUBAIONIAs CHUJIa, MEXaHUYeCcKas pad0Ta, MOIIHOCTbh, IJI€YO CHUJIBI,
MOMEHT CHUJIbl, KO3(P(UIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U

MOTEHIMAJIbHASl PHEPrus), MPU OMUCAHWU MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICH
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UCIOIb3YEMbIX BEIIMYMUH, UX O0O03HAYCHHS U €IUHUILI (PU3NYECKUX BEIUYUH, HAXOAUTh
(b opMyIibl, CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU BEIUYHMHAMU, CTPOUTH
rpauKi U3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS M TIPOILIECCHI, HCIOJb3Ys
npaBujia CJIOXKEHHsS cuil (BIOJIb OJHOM mpsmoii), 3axkoH ['yka, 3axon Ilackans, 3axoH
Apxumena, IpaBWIO paBHOBECHs pbluara (00Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpAaHEHUS] MEXaHWYECKON SHEPTUu, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA
Y 3aIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

¢ O0BSACHATh (U3UYECKHUE SIBJICHUSA, MPOIECCHl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABISATh MPUUUHHO-
CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX IIAaroB ¢ omopod Ha 1-2
U3YUYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

epelllaTh pacuéTHhIE 3a7a4d B 1-2 JEWCTBUS, HCMONB3Ys 3aKOHBI U (DOPMYIIbI,
CBs3bIBaOININE (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/laud 3aIlMChIBATh
KpaTKOE YCIIOBUE, MOJICTABIATh (PU3NUECKHE BETUYUHBI B (POPMYJIIBI M IPOBOJAUTH PACUETHI,
HaxXOJIUTh CHPAaBOYHBIC JIaHHBIC, HEOOXOJIWMBIC [IJI1 pEIIeHUus 3a7ad, OIICHUBATh
PEaATUCTUYHOCTD MOTYYEeHHON (PU3UUECKO BETUYMHBI,

epacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIU (PU3HMUECKUX
METOJIOB, B OIMMCAHWUU MCCJIC0OBAHUS BBIICIATH MPOBEPIEMOE TIPEAIONIOKEHUE (TUTIOTE3Y),
pa3nuvaTh U UHTEPIIPETUPOBATD MOIYUYEHHBIN pe3yIbTaT, HAXOJAUTh OIIMOKHU B XOJI€ OTIbITA,
JienaTh BBIBOABI 110 €0 PE3yJIbTaTaM;

* IPOBOJIUTH ONBITHI IO HAOMIOACHUIO (HU3MUECKUX SBJICHUN WU (U3MUECKUX CBONCTB
Ten: GOpMYIMpPOBAaTH MPOBEPSiEMble  MPEANOJOXKEHHUsI, COOMpaTh YCTAaHOBKY U3
NPEIJI0KEHHOT0 000pYI0BaHUs, 3aMUCHIBATh X0 OMBITA U (HOPMYIUPOBATH BHIBOIHI;

* BBITIOJIHSITH TMPSMbBIE U3MEPEHUS PACCTOSIHUS, BpEMEHHU, MAacChl Tea, 00bEMa, CHITbI U
TEMIIEPATyphl C KCIOJIb30BAHUEM AaHAJIOTOBBIX M IM(GPOBBIX TPHOOPOB, 3aMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOFOTHOM MOTPENTHOCTH U3MEPECHUI;

* IPOBOJIUTh MCCJICAOBAaHNE 3aBUCUMOCTH OJHOU (DM3WYECKOW BEITUYHHBI OT JPYTOU C
UCITIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS Tea
OT BPEMEHH JABUKCHUS TeJa, CUIIbl TPEHUSI CKOJBKEHUS OT Beca Teja, KayecTBa 00padOTKu
IOBEPXHOCTEN TEJI U HE3aBUCUMOCTHU CWJIbl TPEHHUs OT IUIOLIAAX COINPUKOCHOBEHUS TEJN,
CWJIBI YIIPYTOCTH OT yIJTMHEHUS TIPY>KUHBI, BRITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM
YacTH TeJIa U OT TUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH Tenla, OT T1yOUHBI,
Ha KOTOPYIO NOTIPYKEHO TEJO, YCIOBHM IUIABAHMS TEJI, YCIOBUW PAaBHOBECHS pblyara H
0JIOKOB), y9aCTBOBATh B IUIAHWPOBAHUU YYEOHOTO HMCCIICIOBAHUS, COOMPATh YCTAHOBKY H
BBITIOJTHATh HM3MEPEHUs, CIEAysS TMPEIIOKEHHOMY TUIaHy, (UKCUPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MUYECKUX BEIWYMH B BUIE MPEMIOKCHHBIX TaOIUI[ U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS,

¢ IPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX BEIUYUH (IJIOTHOCTh BEILIECTBA
KUJIKOCTH U TBEPAOTO TeNa, CUila TPEHUS CKOJIbKECHUS, JABIICHUE BO3/1yXa, BEITATKHUBAOIIAS
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cuia, IeUCTBYIOINIAs HA OTPYKEHHOE B KUJKOCTh TEJI0, KOO PUIIUEHT MOJIE3HOTO IEUCTBUS
MPOCTHIX MEXAaHU3MOB), CIICAYS MPEII0KEHHON HHCTPYKIIMH: TIPY BBHITTOJTHCHUH U3MEPEHUH
coOupaTh IKCMEPUMEHTAIBHYIO YCTAHOBKY W BBEIYHCIISATH 3HAYCHUE NCKOMOW BEITHINHBI,

ecOOMIONATh TMpaBHUJa TEXHUKUM O€30IaCHOCTH TMpu paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e YKa3bIBaTh NPHHIIUIBI JEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JAUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapOMETp, pblYar, MOJBIXXHBIA U
HETIOJIBIKHBIN OJIOK, HAKJIIOHHASI TUIOCKOCTH;

e XapaKTEPU30BaTh NPHHIMIBI JACHCTBUS W3YYCHHBIX TPUOOPOB M TEXHUYECCKUX
YCTPOMCTB C OMOpPOM Ha WX ONHCaHWs (B TOM YHCJIE: MOAIMIUIHUKH, YCTPOHCTBO
BOJONPOBOJIA, THAPABIMYECKUNA TIPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), HUCIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHUH U HE0OXOIUMBIE
¢dbu3uYecKue 3aKOHbI, U 3aKOHOMEPHOCTH;

¢ IPUBOAUTL TPUMEPHI (HAXOAWTh HWH(MOPMAIMIO O TpPHUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHUS (U3MUCCKMX 3HAHMK B TOBCEIHECBHOW KU3HU JUISI OOCCIICUCHHMS
0€30MacHOCTH MPU OO0paIIeHUHU ¢ MPUOOPAMHU U TEXHUIECKUMH YCTPOUCTBAMHU, COXPAHECHUS
3JI0POBbSI 1 COOJTIOICHHSI HOPM DKOJIOTMYECKOT0 MOBEICHUS B OKpYXKaloIel cpeie;

¢ OCYIIECTBIIATh OTOOP HCTOYHMKOB HMH(pOpManuu B VHTEpPHETE B COOTBETCTBHH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMCIOIIMXCS 3HAHMA W TMYTEM CpPaBHCHUS
Pa3TUYHBIX UCTOYHUKOB BBIACIATh MHGOPMAIUIO, KOTOPAsl SBISETCS MPOTUBOPEUNBON HIIN
MOJKET OBITh HEJJOCTOBEPHOM;

* ICTIOJIH30BATh MPU BBHITIOJHEHUN YYEOHBIX 3aJaHUN HaydHO-TIONMYJISPHYIO JIUTEPATypy
duznueckoro conep:kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHusi HHGOPMAIIMHN U3 OJJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpPaTKHE MHUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HUCTOYHUKOB HH(OpMamuu (PU3NUECKOro COJEpKaHUs, B TOM YHCJE ITYyOJIMYHO JeNaTh
KpaTKue COOOIICHHsS] O pe3yJbTaTax IMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUNA, TIPU STOM
IPaMOTHO KCIIOJIH30BaTh U3YUCHHBIA MOHATHIHBIN anmapar Kypca (GU3UKH, COPOBOKAAThH
BBICTYILJICHUE TIPE3EHTAIUCH;

e IIPY BBITIOJTHEHUW y4EOHBIX MPOEKTOB U MCCIEIOBAHUN pacpeesaTh 00s3aHHOCTH B
TpynIe B COOTBETCTBUU C TOCTABICHHBIMHU 3a/lauaMi, CIEIUTh 3a BBHIMOJHEHUEM ILIaHA
JICUCTBUM, aJEeKBATHO OIEHWBATh COOCTBEHHBIM BKJIaJA B JIEATEILHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHiy o0yueHus B 8 ki1acce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE JTOJKHBI
OTpaxkaTb CPOPMHUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHUIA:

* ICTIOJIH30BaTh TOHSITHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKCHHE aTOMOB H
MOJIEKYJI, arperaTHbIC€ COCTOSHUSI BEIECTBA, KPHUCTAIUTMYECKHE U aMopQHBbIC Tena,
HACBIICHHBI W HEHACHIMIEHHBIN Tap, BIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPCHHSS
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SHEPrus, TEIIOBOM ABUTATEINb, SIEMEHTAPHBIA STIEKTPUUECKUN 3apsifl, IEKTPUUECKOE TOJIE,
MPOBOJHUKHU U TUIIEKTPUKHU, IOCTOSIHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;

epaznuyaTh SBJIEHUS (TEIJIOBOE pACIIMPEHHE W CXaThe, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAaUYMBaHUE, KAMWUISPHBIC SBJICHUSA, UCHAPEHUE, KOHACHCAIUS, TJIaBICHHUE,
Kpuctauzanus  (OTBEpAE€BaHUE), KWUIIEHUE, Terulonepenaya  (TEIUIONPOBOJAHOCTD,
KOHBEKIIMS, U3JIyYeHHUE), DJICKTpHU3alus TeJ, B3aUMOACHCTBUE 3apsioB, JCHCTBUS
AJEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHWE, B3aWMOJICHCTBHE MAarHUTOB, JIEMCTBHE
MAarHUTHOT'O TOJIs Ha IPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHASI MHIYKIIHS) TIO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX AaHHOE (u3nueckoe
SIBJICHUE;

e PacIoO3HaBaTh MPOSIBICHNE U3YYCHHBIX (PU3UUYECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B
TOM 4ucie (PU3NYECKUE SBJICHUS B MPUPO/IC: MOBEPXHOCTHOE HATSHKCHUE U KANUJUISIPHBIC
ABJIEHUS B NIPUPOJE, KPUCTAIUIBI B Npupoae, uiiyueHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, JJICKTPUYECKUEC SIBJICHUS B
atMocdepe, IIESKTPUIECTBO KUBBIX OPTaHU3MOB, MarHUTHOE 10JIe 3eMJTH, Apeiid MOII0CoB,
pOJIb MAarHUTHOTO TIOJS ISl *KU3HU Ha 3eMiie, MOJAPHOE CUSTHUE, MPU 3TOM TMEPEBOUTH
MPAKTUYECKYI0 3ajadyy B Y4ueOHYIO, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bU3UYECKUX SBIICHUM;

* ONMCHIBATh U3YUCHHBIC CBOMCTBA TEJ U (PU3NUECKUE SIBJICHUS, UCIIOJIb3Ys (puznueckue
BEJIMYMUHBI (TEeMIEparypa, BHYTPEHHSsS OHEPrus, KOJUYECTBO TEIUIOTHI, Y/eJIbHas
TEIJIOEMKOCTh ~ BEIECTBA, yJENbHAas  TEIJIOTa  IUIABJIEHHUSA, yJeJbHas  TeIoTa
napooOpa3oBaHusl, YAENbHAs TEIUIOTa CrOpaHus TOIUIMBA, KOI(PPUIMEHT IMOJIE3HOTO
NENUCTBHS TEIUIOBOW MAIllMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3AyXa, JJIEKTPUUECKUI 3apsif,
cuia TOKa, DJJEKTPUYECKOE HAIpSKEHUE, COMPOTUBIECHUE MPOBOJHUKA, YIEIbHOE
COTPOTHBIICHHE BEIIEeCTBA, paboTa MU MOIIHOCTh JJIEKTPUUECKOTO TOKA), MPHU OMHUCAHUH
NPaBWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI HCIONb3YEMbIX BEIMYHH, O0O3HAUYCHHS U
EAVHUIIBI PU3NYECKUX BEIUYMH, HAXOJAUTH (POPMYIIbI, CBA3BIBAIONINE JAaHHYIO (DHU3HUECKYIO
BEJIMYUHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTh TpauKyd U3YYEHHBIX 3aBUCHUMOCTEH
(bU3UIECKUX BEITUYNH;

e XapaKTEPU30BaTh CBOWCTBAa TeJ, (U3MYECKUE SIBICHUS W TMPOIECCHI, HCIOJb3YS
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEILECTBA, IIPUHIIAII
CyNepHo3ulMU NoJiel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH Oma
JUIS y4acTKa Lenu, 3akoH Jlxoynma—JIeHua, 3aKk0H COXpaHEeHUsl SHEPIUH, IPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMATHUYECKOE BhIPAKEHUE;

¢ 00BACHATH (DU3UYECKUE TIPOIECCHl W CBOWCTBA TEN, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalluil TPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHOCIEICTBEHHBIC
CBSI3M, CTPOHUTH OOBSICHEHWE M3 |—2 JIOTMYECKHX IaroB ¢ Omopoil Ha |—2 W3y4eHHBIX
CBOMCTBA (YM3MUECKUX SABICHHUM, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

epelllaTh pacu€THbIC 3aJayd B 2—-3 JEWUCTBUS, HCHOJNB3Yys 3aKOHBI U (POpPMYIIbI,
CBs3bIBaOIIME (PU3UUYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alKChbiBaTh

20



KpaTKOE YCIIOBHE, BBIABIIATH HEJJOCTATOK JAHHBIX JIUIS PEIICHUS 3a/1a4H, BRIOUPATh 3aKOHBI U
dbopMyItbl, HEOOXOUMBIE JUTSl €€ PEIICHHUS, POBOIUTH PACUETHI U CPABHUBATH TIOJTYICHHOE
3HaueHNEe (PU3UIECKON BEIIMUMNHBI C H3BECTHBIMU JTaHHBIMU;

e PaCIio3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEIIMTh TPU TMOMOIIHM (HU3HICCKUX
METOJIOB, MCIIOJIb3YysI OMUCAHUE WCCIICIOBAHUS, BBIICIATH MPOBEPSEMOE TPEIITOIOKEHHUE,
OIICHMBATh MPABWIBHOCTD MOPSIIKA TIPOBEICHUS UCCIIECIOBAHMS, ICJIaTh BHIBOIBI;

¢ IPOBOJIUTH OMBITHI IO HAOTIOJACHUIO (DU3UICCKUX SIBICHUH WU (U3MICCKUX CBOMCTB
TeN (KamWJUTSIPHBIE SIBJICHUS, 3aBUCUMOCTb JIABJICHHS BO3/IyXa OT €ro 00bEMa, TeMIIEpaTypHhl,
CKOPOCTH TIpollecca OCThIBAaHUS W HArpeBaHUS TNPU W3IYYCHHH OT I[BETA H3IIyYarOIICH
(TIoTIIOIIAOIICH ) TOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIIEPATYPhl KUJIKOCTH H
TUTONIAAM €€ MOBEPXHOCTH, SJCKTPU3ALHS TET U B3aUMOJCHCTBUE SJICKTPUICCKUX 3aPSJIOB,
B3aMMO/ICHCTBHUE MOCTOSIHHBIX MarHUTOB, BU3YalHM3allds MAarHUTHBIX IOJCH TMOCTOSHHBIX
MarHuTOB, IEHCTBUS MAarHUTHOTO ITOJISI HAa MPOBOJHHUK C TOKOM, CBOMCTBA DJICKTPOMAarHuTa,
CBOWMCTBA d3JICKTPOJBHUTATE]sl TOCTOSHHOTO TOKa): (OpMyJIHpOBaTH IMPOBEPSCMBIC
IIPEIITOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPE/JIOKEHHOTO 000PYI0BaHHUS, OIUCHIBATH X0/
OIbITa U (POPMYITHPOBATH BEIBOJIBI;

¢ BBITIOJTHSITh TIPSAMBIC MU3MEPECHHS TEMIIEPATypPhbl, OTHOCUTEIILHON BJIAYKHOCTH BO3JIyXa,
CWJIBI TOKa, HANpPSOKCHHWS C MCIOJIb30BAHMEM aHAJOTOBBIX IMPUOOPOB M JATYUKOB
(¢u3HUECKHX BEIWYHMH, CpPaBHUBATh pE3YyJIbTaThl H3MEPCHHH ¢ Yy4E€TOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH;

* IPOBOJIUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUUYMHBI OT JPYroi ¢
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUN (3aBUCUMOCTBH CONPOTHUBJICHUS MPOBOJHHUKA OT €T0
JUIMHBI, TUIOMIAJAM TONEPEYHOTO CEYEHUS U YICJNbHOTO COMPOTHUBICHUS BEIlEeCTBa
NPOBOAHUKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HAMNPSIKEHHS Ha IMPOBOJHUKE,
UCCJIEIOBAaHME TIOCJIENOBATEIRHOTO W MapauIeIbHOTO COCAMHEHUN MPOBOTHUKOB):
IUIAHUPOBATh HCCIIEIOBAaHUE, COOMpaTh YCTAHOBKY W BBIMOJHATH HM3MEPEHUs, CIEays
NPEJIOKEHHOMY TUIaHy, (UKCHpOBAaTh pe3yabTaThl MOJYYCHHOM 3aBUCUMOCTH B BUJC
TabyUIl ¥ TpadUKOB, A€IaTh BEIBOABI IO PE3yIbTaTaM HCCIIEIOBAHUS;

 IPOBOJIUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIUYUH (yAENbHAs TEIIOEMKOCTh
BEI[ECTBA, COMPOTUBJICHUE NPOBOJHUKA, padOTa W MOIIHOCTH 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh  W3MEPEHHs, COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEIys
MIPEIIIOKEHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAUCHUE BEJTUIHHBL;

ecOOMIONATh TMpaBWJia TEXHUKH Oe30macHOCTH TIpu paboTe ¢ JabopaTOPHBIM
00opyT0BaHUEM;

e XapaKTEPU30BaTh NPHUHIMIBI JACHCTBUS W3YYCHHBIX TMPUOOPOB M TEXHUYECKUX
YCTPOKCTB C OMOPOH Ha WX ONMUCAHUA (B TOM YHCIIE: CUCTEMA OTOTUICHUS JOMOB, TUTPOMETD,
mapoBasi TypOWHA, amIepMeTp, BOJIBTMETP, CUETUYMK DIIEKTPUUECKOW DHEPTHH,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTelbHbIE  AIEKTPONPUOOPHI  (IIPUMEpPHI),
ANEKTPUYECKHE TMPETOXPAHUTENH, FJICKTPOMATHUT, JJICKTPOJABUTATENH TOCTOSTHHOTO TOKA),
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UCIIOJIb3Ysl 3HAHMSI O CBOMCTBax (PU3MYECKUX SBICHUH MU HEOOXOauMble (HU3NUECKUE
3aKOHOMEPHOCTH;

e paclo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHUYHbIM PHUCYHKaM (KHUJIKOCTHBIM TEPMOMETpP, TEPMOC, IMCUXPOMETP,
TUTPOMETP, IBUraTelb BHYTPEHHETO CTOPAHHUS, HIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI
ANEKTPUUECKUX LENed C MOCIeN0BaTENbHBIM U MapaJljIebHbIM COCIMHEHUEM AJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUEHHMSI JIEMEHTOB AJIEKTPUUECKUX LETeH;

¢ IPUBOAUTH MpUMEPHl (HAXOAUTH HH(MOPMALMIO O NpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUH B TIOBCEIHEBHOM KM3HM [UJIsi oOecredeHus
0e30macHOCTU NMpu 00palIeHuu ¢ TpUOopamMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPaHEHUS
3JI0pPOBbSI M COOJTIOICHHSI HOPM DKOJIOTMYECKOr0 MOBEICHUS B OKpY X aloUlei cpeie;

e OCYILIECTBIISATH NOUCK MH(DOpMaIK pu3ndeckoro cogepxxkanus B UHTepHeTe, Ha OCHOBE
UMEIOIMXCS 3HAHUW M IMyTEM CpPaBHEHUS JIOMOJIHUTEIBHBIX HMCTOYHHMKOB BBIJIEISAThH
UH(OpPMALIHIO, KOTOpas SBISAETCS MPOTUBOPEUYMBON MIIM MOXKET ObITh HEOCTOBEPHO;

* ICTIOJIb30BATh MPU BHITIOJHEHUN YYEOHBIX 3aJaHUN Hay4dHO-TIONYJISPHYIO JIUTEPATypy
¢u3znuecKkoro cojnep:kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUK U3 OJHOU 3HAKOBOM
CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE IMHCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHUs, 00001mas
MHPOpPMAIMI0 W3 HECKOJIBKUX HCTOYHMKOB (DU3MUECKOTO COAEpKAaHMsS, B TOM 4YHCIIE
MyOJINYHO MPEACTaBIATh PE3YJIbTAaThl MPOEKTHOW MIIM HCCIIEI0BATENbCKON JESATEIbHOCTH,
Opyd 3TOM TIPaMOTHO MCIIOJIb30BATh M3YYEHHBIM MOHATHHHBIN anmapar Kypca (QU3UKH,
COIIPOBOX/1aTh BBICTYIUIEHHUE MIPE3CHTALUEH;

eIpM BBINOJHEHUH YUYEOHBIX IPOEKTOB U HCCIAEAOBAHUN (PU3MUECKUX IPOLECCOB
pacnpeaensaTh 00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C TOCTABJICHHBIMU 3a/1a4aMH, CJICTUTh
3a BBIIOJHEHHEM IIJJaHa JEHUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATH
COOCTBEHHBIM BKJAJ B JACSITEIbHOCTh TIPYMIbl, BbICTpauBaTh KOMMYHUKATHBHOE
B3aMMO/IEUCTBUE, IPOSBIISIS TOTOBHOCTH pa3peiiaTh KOHPIUKTHI.

K koHIy 00yueHus B 9 kjacce npeMeTHbIE pe3yabTaThl HA Ga30BOM YPOBHE JOJKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOITUXCS YMEHUIA:

¢ ICIIOJIb30BaTh TIOHATHUS: CHUCTeMa OTCYE€Ta, MaTepuaibHas TOYKa, TPAEKTOpUs,
OTHOCHUTEIbHOCTh MEXaHHYECKOro JBIKEHUs, aedopmauus (ymnpyras, IJIacTUYecKas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPETPY3KH, LEHTP TAKECTH,
aOCOJIOTHO TBEPJOE TENO, LIEHTP TSHKECTH TBEPAOrO TeEJd, PABHOBECHE, MEXAHHUYECKHE
Kosie0aHUsI U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, 3JCKTPOMArHUTHbBIE BOJIHBI, IIIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIbHO30PKOCTh, CHEKTPHI UCITyCKaHUS U
MOTJIONICHUS, ajlb(a, OeTa- U raMMa-u3ydeHus, H30TOIbI, SJepHas YHEPreTHKa,

epaznuyaTh SABJICHHA (PAaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHENHOE ABUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABMXKEHUE, CBOOOAHOE NAJEHUE TEJ, PAaBHOMEPHOE
JIBUKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE TEJI, pEAKTUBHOE JBUKEHUE, KOJIEOATEIbHOE
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IBUKEHUE (3aTyXarollMe U BBIHY)KJICHHbIE KOJeOaHMs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTPaK€HHE 3BYKa, NMPSAMOJIMHENHOE PAaCIpOCTPAHEHHUE, OTPAKEHNUE U NPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHUE OE€lI0ro CBETa B CIIEKTP U CIIOKEHHUE
CIIEKTPAJIBHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAS PAINOAKTUBHOCTh, BOSHUKHOBEHNUE
JUHENYaTOro CHeKTpa M3JIY4YEHUs) MO ONUCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOUIUX TaHHOE (PU3UUECKOE SABIICHUE;

e PacIo3HaBaTh MPOSBICHUE U3YUEHHBIX (DU3UUECKUX SIBJICHUI B OKpY’KarolieM MHupe (B
TOM 4YHclie (U3MYECKHE SIBJICHUS B MPUPOJE: MPWIUBHI M OTJIMBBI, JBUKEHUE TIUIAHET
ConHEeYHON CUCTEMBI, PEAKTUBHOE JBUKECHHE JKMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACEHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH, X0, [[BETA TEJ, ONTHYECKHE
ABJIICHUS B TMpUpoAe, OUOJIOrMYecKoe JAeHCTBUE BUAMMOrO, YIbTPadUONETOBOrO U
PEHTI€HOBCKOTO HM3JIYYEHHM, €CTeCTBEHHBIN paJMOaKTUBHBIM ()OH, KOCMHUYECKHE JyYH,
PaaMOaKTUBHOE M3JIyYEHNE PUPOJHBIX MUHEPAJIOB, IEUCTBUE PAJUOAKTUBHBIX U3JTy4EHUN
Ha OpraHu3M YeJIOBEKa), PY 3TOM NEPEBOJIUTh MPAKTUUECKYIO 33/1a4y B yUeOHYI0, BHIICIATh
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HU3HUUECKUX SIBICHHUIA;

* ONIMCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBICHHUS, UCTIONIb3Ys (QU3HUECKHEe
BEJIMYMUHBI (CpPEelHSIS U MIHOBEHHas CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM JIBMXKCHHH,
YCKOPEHUE, MEPEMEILIECHUE, TyTh, YII0Basg CKOPOCTh, CUJIAa TPEHUS, CHJIa YIIPYTOCTH, CUiIa
TSKECTH, YCKOPEHHE CBOOOJHOrO MaJeHHUs, BEC Teja, UMITYJIbC Telld, UMIYJIbC CHJIBI,
MeXaHuueckass padoTa M MOIIHOCTb, TOTEHIMAJbHAs SHEPTus Teja, MOIHSATOrO Haj
MOBEPXHOCTHIO 36MJIM, IOTEHIMAIbHAS SHEPTUS CKATOW MPYKUHBI, KHHETHYECKast SHEPTUs,
MOJIHAS. MEXaHWYeCcKas dHEPIHsi, Mepuo M 4acToTa KoieOaHuid, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHUS CPE/bl), PU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIIOJNB3YEMbIX BEIMYHMH, O0O3HAUYCHUS H
eAVHUIIBI PU3NYECKUX BEJIUYMH, HAXOJAUTH (POPMYIIbI, CBA3BIBAIONINE JAaHHYIO (DU3HUECKYIO
BEJIMYUHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKh H3YyUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEITUYNH;

e XapaKTEPU30BaTh CBOMCTBA Tell, GU3MUECKHUE SIBICHHS U MPOLIECCHI, UCTIOIb3Ys 3aKOH
COXpPAaHEHHMsI SHEPruHM, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHLUII CYNEPIO3ULIUU CUJl,
MPUHIUIT OTHOCUTENBHOCTU ['anmuiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMIIYJIbCa,
3aKOHBI OTPAKCHUS U IPEJIOMJIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsA0BOTO U MacCOBOTO
qyceNl MPU SACPHBIX PEaKIMsIX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MATEMAaTUUECKOE BBIPAXKEHNUE;

¢ 00BACHATH (hU3MUECKHE IMPOLECCHl M CBOMCTBA TEJN, B TOM 4YHCIE U B KOHTEKCTE
CUTyallMil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NMPUYHMHHO-CIICICTBECHHBIE
CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTMYECKUX WIAaroB C OMNOpPOM HAa 2—3 M3YUYEHHBIX
CBOMCTBA (YM3MUECKUX SABICHHUM, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pellIaTh pacYETHBIC 3a7a4M (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONB3YS
3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIIME (PU3MYECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4M 3aMUCHIBAaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIINE UM U30BITOYHBIE TAHHbIE,
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BEIOWpATh 3aKOHBI U (DOPMYJIBI, HEOOXOAWMEBIE IS PEIICHHs, MPOBOIUTH PacUYEThl U
OIICHHBATh PEATUCTUIHOCTD MOTYYCHHOTO 3HAYCHUS (DU3UIECKON BETUUUHBI,

e PaCIlO3HaBaTh NPOOJIEMBI, KOTOPHIE MOJXKHO PEIIUTh TMPU TMOMOIIH (HU3HISCKUX
METOJIOB, MCIIOJIb3YysI OMUCAHUE WCCIICIOBAHUS, BBIICIATH MPOBEPSEMOE MPEIITOIOKEHUE,
OIICHWBATh TPABWIBLHOCTh TIOPSAAKA TIPOBEICHUS WCCICIOBAHUSA, JeJaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3yJIbTaThl HAOTIOEHUN U OTIBITOB;

¢ IPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3UUCCKUX SBICHUNA WU (PU3HUECKHX CBONCTB
Ten (W3ydeHHe BTOpPOTO 3aKkoHa HBIOTOHA, 3aKOHAa COXPAaHEHUS JHEPTUHU, 3aBUCHUMOCTH
nepuoja KojaeOaHuil MpyKUHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKHUHBI U
HE3aBHCHMOCTh OT aMIUIUTYABl MaJbIX KOJeOaHWH, MPSIMOIMHEHHOE paclpOCTpaHCHHUE
CBETa, Pa3lIOKeHHE OeNOoro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300PaKEHUS B MIOCKOM
3epKajie ¥ CBOMCTB M300paKeHHS MpeIMeTa B COOMparoIeii TuH3e, HAOII0ICHUE CTUIOIIHBIX
U JIMHEHYaTBIX CIEKTPOB H3JIYUCHHS): CaMOCTOSTEIBHO COOHMpaTh YCTaHOBKY U3
M30BITOYHOTO Habopa OO0OpYJAOBaHMS, OIMUCHIBATH XOJ OIBITA M €ro pe3yJbTaThl,
(bOopMyITHPOBATH BHIBOIBL;

¢ IPOBOJIUTHh TPHU HEOOXOJUMOCTH CEPHIO TMPSAMBIX H3MEPCHUH, OMpeenss CpeaHee
3HaUCHHWE W3MepseMOil BenW4YuHBI ((POKYCHOE pacCTOSTHUE COOMpAOIIeH JIMH3BI),
000CHOBBIBAaTh BBIOOP CIIOCOOa M3MEPEHUS (M3MEPUTEIIBHOTO PUOOpa);

* IPOBOJIUTHh HMCCIICIOBAHUE 3aBHCHUMOCTEH (M3MYECKUX BEIIMYHMH C HCIIOJIB30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU 0e3
HAYaJIbHOM CKOPOCTH, MEpHoJa KoJieOaHUN MaTeMaTH4YeCKOr0 MasTHHUKA OT JIMHBI HUTH,
3aBUCUMOCTH YIJIa OTPAKEHMsI CBETa OT YIJIa MaJeHus U yIJia MpeIoMIIeHUs OT yria
najieHus): ITUIAaHUPOBaTh  HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh  YCTaHOBKY,
(buKCUpOBATH PE3YIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PM3UUECKUX BEJIMYMH B BUJE TAOIHIIL
U TpaUKoB, JIeTaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIECIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBbIC H3MEPEHMsS] (PU3MUECKUX BEIUYUH (CpeAHsisi CKOPOCTh U
YCKOPEHHUE Tella TMPU PABHOYCKOPEHHOM JBMKEHUHM, YCKOPEHHE CBOOOJHOTO TMaJCHUS,
KECTKOCTh TPYXUHBI, KOAXDPHUIIMEHT TPEHUS CKOJBKEHUS, MeXaHhdyeckas pabora W
MOIIHOCTh, YaCTOTa W TEepUoj KoJieOaHUH MATEMAaTHYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTHUYECKAsl CUJIa COOMpAIOIIei JTUH3bI, PaIMOAKTUBHBIN (DOH): TIIAHUPOBATH MU3MEPEHUS,
coOupaTh JKCIEPUMEHTATbHYI) YCTAHOBKY H  BBINOJHATH HW3MEPEHUS,  CIEays
MPEeAIOKCHHOW HMHCTPYKIIMH, BBIYHCIATh 3HAYEHHWE BEIMYMHBI W aHAJU3UPOBATh
MOJIYYCHHBIE PE3YJIBTATHI C YIYETOM 3aJaHHON MOTPENTHOCTA U3MEPEHHIA;

eCOONIONIaTh TMpaBWjia TEXHUKU O€30MaCHOCTU Ipu padore ¢ J1abopaTOPHBIM
00opyT0BaHUEM;

e pa3nuyaTh OCHOBHBIC TMPU3HAKU H3YUYEHHBIX (DU3WYECKUX MOJENeH: MaTepuaabHas
TOYKa, a0OCONIOTHO TBEPJOE TENO, TOYCHHBIH HCTOYHHMK CBETAa, JIy4d, TOHKAs JIMH3A,
MJIaHeTapHas MOJIENTh aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO SIIpa;

e XapaKTEPU30BaTh NPHUHIMIBI JACHCTBUS W3YYCHHBIX TPUOOPOB M TEXHUYECCKUX
YCTPOUCTB C OMOPOIl Ha WX OMUCAHUSA (B TOM YHCIEC: CIIUIOMETD, MAaTIYUKU IOJIOKEHUS,
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PAcCTOSIHUSI U YCKOPEHUS, paKeTa, 3XO0JIOT, OYKH, MEpPHUCKOoMN, (oToammapar, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOII, IO3UMETpP, Kamepa BuiibcoHa), UCNOB3ys 3HAHUSL O CBOMCTBAx
(u3HUecKHX ABJIECHUN U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

* ICMOJIb30BATh CXEMbl U CXEMAaTHUYHbBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOWUCTB,
U3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH PEIICHHH Y4YEOHO-
MPaKTUYECKUX 3a]a4, ONTHUYECKUE CXEMbl IJisi MOCTPOEHUS H300pPAKEHUHA B IUIOCKOM
3epKajie U coOuparomel JIuH3e;

¢ IPUBOAUTH MpUMEPHl (HAXOAUTH HH(MOPMALMIO O NpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUH B TIOBCEIHEBHOM KM3HM [UJIsi oOecredeHus
0e30macHOCTU NMpU 00paleHuu ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBBS U COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIEH Cpene;

¢ OCYILIECTBIISATh MOUCK HUHGpoOpMauu (usudyeckoro cojaepxkanuss B HWuTepHere,
CaMOCTOSATEIbHO (OPMYNHUPYS TOMCKOBBIM 3aMpoc, HAXOAUTh NYTH ONpeaeTIeHUs
JOCTOBEPHOCTH TOJYYEHHOW HMHGPOPMAIMM HA OCHOBE MMEIONIMXCA 3HAaHUM U
JIOTIOTHUTENbHBIX HCTOYHUKOB;

* ICTIOJIb30BATh MPU BHITIOJHEHUN YYEOHBIX 3aJaHUN Hay4dHO-TIONMYJISPHYIO JIUTEPATypy
¢u3znuecKkoro conep:kaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMi KOHCTIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALIUU U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE MH(pOpMaLuu
U3 HECKOJbKHX HCTOYHUKOB (PU3MYECKOTO COJEp)KaHus, IyOJUYHO IPEACTaBIATh
pe3yabTaThl NMPOEKTHOM WM HCCIEAOBATEIbCKOW NEATEIbHOCTH, IPU 3TOM TIPaMOTHO
UCNOJIb30BaTh M3YyYCHHBIH MOHATUHHBIM amnmapaT H3y4aeMmoro pasjaena ¢QU3MKH U
COIIPOBOXK/IAaTh BBICTYIUIEHHE Mpe3eHTaluueld ¢ Y4€ToM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N Koun4yecTrBo yacos DJIeKTPOHHBbIE
) (uudposbie)
n/n HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI Bcero | Konrpoabubie | IIpakruueckue
o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa
bu6mmoreka [IOK
1.1 (0)) - 2
HBHKE = Hayka o PHpoae https://m.edso0.ru/7f416194
1.2 dusnyeckre BEININHEI 2 1 bubmorexa LOK
https://m.edso0.ru/7f416194
1.3 EcTecTBEeHHOHAYYHEIN METO MO3HAHUS 1 bubmorexa LOK
) ya a https://m.edso0.ru/7f416194
Hroro mo pazgeny 5
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 C 2 1
Tpoctie petiectsa https://m.edsoo0.ru/7f416194
2.2 JIBr>keHHEe U B3aMMOICHCTBHE YaCTHI] BEIIECTBA 2 bubmmorera [JOK
' a t Bett https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 1 Eubmorexa HOK
https://m.edsoo0.ru/7f416194
Uroro no pazneny 6
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 4
CXAHITICCKOT ABIDKEHHC https://m.edsoo0.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 8 3 bubmmotera [JOK

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

3.3 Cuna. B 12 3
. DI G https://m.edso0.ru/7f416194
Hroro no pazgeny 24
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU TEIAMH, 3 bubnuorexa [JOK
' KHMIKOCTSAMHU U ra3aMu https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 2
Jlanrierue KuAKOCTH https://m.eds00.ru/7f416194
bubmmoreka [{OK
4.3 A 5
TMOC(EpPHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU M Ta3a Ha MOTPYKEHHOE B HUX 8 5 bubnuorexa [JOK
' TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 18
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
5.1 Pa6 2
aboTa H MOMHOCTE https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 7 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsI 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 13
PezepBHoOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
bubmmoreka [{OK
11 C i 2
TPOCHHE M CROTCTEA BEMECTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 26 2 3
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znen 2. DiiekTpuyeckne 1 MArHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TElla 6 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 21 1 5 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 5
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 6 1 1
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 38
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 68 4 9
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9 KUIIACC

KoysnuecTBO 4acoB DJIeKTPOHHBIE
Ne ni/nt HaumeHoBaHue pa3ie/ioB U TeM
= IPOrpaMMbl B Konrpoabubie | IIpakTHyeckue (ungporsie)
cero padoThI padoThI odpa3oBaTejibHbIE
pecypchl
Paznes 1. Mexann4yeckue iBJICHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 14 1 1 bubmmoreka [{OK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 13 1 2 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpAaHE 8 1
KOHDL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 35
Paznen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
2.1 Mexaunueckue KoJjieOaHus 6 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me ecKue .3 8 1
XATUACCIHIC BOJIH. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 14

Pa3nen 3. DiieKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMAarHuTHOE MOJIE U 16 1 1 bubnnoreka [JOK
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 16
Pa3nen 4. CBeroBble sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETa 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 J 0 4
FHHISEL I OTETHHACCIHE HIPHDOPH https://m.edsoo.ru/7f41ada6
bu6mmoreka [{OK
4.3 P 0 7
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
51 nu 5
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C 3
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 8
AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 16
Pasznen 6. IloBTopuTe 1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 4 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
6.2 PaGora ¢ Texcramu 3 bu6mmoreka [JOK
Hroro mo pazgeny 7
OBIIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne KoaudecTBO 4acoB
Tema ypoka
n/n Bcero KoHnTtpoJbHbie IIpakTHyeckue
padoTsbI padoThI
1 Wuctpykrax no Th. Uto uzyuaer ¢pusuka 1
9 HekoTopsie pusnueckne TepMUHbI. MeTo1bl U3ydEHUS 1
MIPUPOIbI
3 @uU3NYECKUE BEIIMYMHBI U UX U3MepeHne. TOYHOCTh U 1
MOTPEIIHOCTh U3MEPEHUN
4 JlabopaTtopHnas pabota Nel «Omnpenenenre moka3zanui 1 1
M3MEPUTEIIBHOTO MMPUOOpay»
®u3zrka u e€ BIMAHNUE HA PA3BUTHE TEXHUKU
Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbI
7 JlabopaTtopHnas pabota Ne 2 «OmnpeneneHre pa3MepoB MaJIbIX 1 1
TEm»
3 Bbpoynosckoe neuwxkenue. uddys3us B razax, »KUIKOCTIX U 1
TBEpAbIX TeIax
9 B3aumHoe nputskeHne U OTTATKUBaHHE MOJIEKYIT 1
10 ArperatHble COCTOSIHMS BelllecTBa. Pa3inuuue B MOJIEKyIIpPHOM 1
CTPOEHUH TBEPABIX TN, KUAKOCTEH U ra30B
1 KonTtponrHast padota Nel no teme «IlepBoHauanbHble 1 1
CBEICHUS O CTPOCHHH BEUIECTBA
12 Mexannueckoe nBHkeHUE. PaBHOMEpPHOE 1 HEpaBHOMEPHOE 1
JBUKCHHE
13 Ckopocts. EnnHuIel ckopoctu
14 Pacuer nytu u BpeMeHU IBUKEHUS
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15

[IpssMOnMHENHOE PaBHOYCKOPEHHOE JIBHYKEHHUE. Y CKOpEHUE

16 Wuepuus

17 B3anmopeiictBue Ten 1

18 Macca tena. Eqununel Mmacesl. I3MepeHnne maccel Tena Ha 1
Becax

19 Jlaboparopnas padota Ne 3 "M3mepenue maccel Tena Ha 1
pBIYKHBIX Becax"

20 [TnoTHOCTH BemecTBa 1

21 Jlaboparopnas padota Ne 4 "U3mepenue o0bema TBEPAOTO 1
Tena"

22 Pacuer macchl u 00beMa Tena Mo ero MIoTHOCTH 1

93 JlabopaTtopHnas pabota Ne 5 "Onpenenenue mioTHOCTH 1
TBEpIOTro Tena"

24 Cuna 1

25 Asnenune Tarorenus. Cuma TsSDKECTH 1

26 Cuna ynpyrocrtu. 3akoH ['yka 1

27 JlabopaTtopHas padota Ne 6 "HccnenoBanue Criibl ypyroctu' 1

28 CBs13b MEXTY CHIION TSDKECTH U Maccoi Tena. Bec tena 1

29 Cuna TspKecTH Ha Ipyrux mianetax. Gusnyeckue 1
XapaKTepUCTUKH MIaHeT. [[lunamomerp

30 Jlaboparopnas pabota Ne 7 "I'paayrpoBanue Npy>KUHBI U 1
HU3MEpEHHE CUJI TMHaMOMeTpoM"

31 CrnoxeHue IByX CHJI, HAlPABJIEHHBIX 110 OJTHOM IPSIMOM. 1
PaBHozelicTByrOIAs crita

32 Cuna tpenus. Tpenue nokosi. TpeHue B MpUpoie U TEXHUKE 1
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Jlaboparopuast pabota Ne 8 "HMccnenoBanre 3aBUCUMOCTH CHITBI

33 TPEHUS CKOJIbXKEHHUS OT TUIOUIAAN CONTPUKOCHOBEHUS Ten" L

34 Pemenwue 3amau 1

35 KonTpomasHas padora Ne2 mo teme "B3ammoneiicteue Ten" 1

36 JlaBnenue. EqMHMIBI JaBICHUS 1

37 JlaBneHue rasa 1

38 [Tepenava naBieHMS )XKUIKOCTSIMH U TazaMu. 3akoH [lackas 1

39 JlaBiieHHe B KUJAKOCTH U raze. Pacuer naBiieHUs ®KUIKOCTH Ha 1
JTHO ¥ CTEHKH cocy/ia

40 CooOlmarommmecs: CoCyIbl

41 Bec Bo3myxa. ATmMocdepHOoe naBiieHne 1

42 N3mepenue armocgepnoro aasnenus. Onsit Toppudeniu

43 Bapomerp-anepouns. ATMocdepHOe TaBiIeHUE HaA Pa3IMUHBIX 1
BBICOTAx

44 Manometpsl. [TopirHeBOM KHUIKOCTHBIN HACOC 1

45 IMuppaBnuueckuii mpece 1

46 JleficTBHE KUKOCTH M Ta3a Ha MOTPY)KEHHOE B HUX TEJIO 1

47 ApxumenoBa cwiia. 3aKkoH Apxumesna 1

48 JlabopaTtopHas pabota Ne 9 "M3ydyeHre BHITAIKUBAIOIICH CHIIBI, 1
JEHCTBYIOLIEH HA NOTPYKEHHOE B KUJKOCTh Teno"

49 [InaBanue Ten 1

50 Jlaboparopnast pabota Ne 10 "BrissicHeHue yCIOBHIA MJIaBaHUS 1
TeJ B )KUAKOCTH"

51 IInaBanue cynos. BozmyxonnaBanue

52 Pemenue 3amau
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Kontponsnas padora Ne3 o teme «/laBnenue TBepAbIX Tel,

53 . 1
KHUJKOCTEH U Ta30B»
o4 Mexannueckas padota. ExuHuist paboTs 1
95 MoutHocTs. EquHUIBEI MOIITHOCTH 1
56 [IpocTeie MexaHu3MBl. Ppryar, paBHOBECHE CUII HA pblUare. 1
MoOMEHT CuJIbI
57 JlabopaTtopHnast pabota Ne 11 "BrisicHeHue yCIIOBHsI paBHOBECHS 1 1
ppuara”
58 Poruaru B TexHuke, ObITY U IPUPOJIE
59 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky 1
60 PaBeHcTBO paboOT MpH UCIOJIB30BAHUN IPOCTHIX MEXAaHU3MOB. 1
"30510TO€ MpPaBUIIO" MEXaHUKH
61 Hentp Tﬂ;KeCTvI/I. Bunbr paHoBecus Ten. Koaddurnment 1
MOJIE3HOTO JAEHCTBUS
62 JlabopaTtopnas padota Ne 12 "Onpenenenue KIIJ] HakmoHHO#M 1 1
JI0CKOCTH"
63 Oueprus. Kunerndeckasi 1 moTeHIMAIbHAS YJHEPTUS
64 [IpeBpalieHne MEXaHMYECKOW SHEPTrUU OJHOTO BUIA B IPYro
65 Pemtenue 3amay no teme
66 Kontponbras padoTta Ne4 o reme "PaboTa 1 MOIITHOCTb. 1
Oueprus"
67 [ToBTOpenue tem "llepBoHavaIbHbIE CBEICHUS O CTPOCHHUH 1
Beriectsa" u "B3aumonencrsue ten"
68 IToBTopenue tem "JlaBnenue" u "Pabota 1 MOLTHOCTD. 1
OHneprug"
OBUHIEE KOJIMYECTBO YACOB 110 MTPOI'PAMME 68 12




8 KUIIACC

KoaudecTBO 4acoB

Ne DJIeKTPOHHbIE
/ T Jara uudpoBbIe
wn €Ma ypoka Bcero | Kontpoabubie | IIpakTHueckme H3ydenus 00pasoBaTeNLHbIE
padoTsbI padoThI pecypeb
1 Nuctpykrax no Th. TermmoBoe nBuxeHue. 1 bubnuorexa [JOK
Temmneparypa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2 B 1
HYTPEHHAA SHEPTIA https://m.edsoo.ru/7f4181ce
3 CriocoObl U3MEHEHUsI BHYTPEHHEH dHEpruu Tena 1 Bubnuorexa LTOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
4 T 1
CIIOTPOBOHOCTH https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
5 K 1
OHBEKIIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
6 nu 1
SyHenme https://m.edsoo.ru/7f4181ce
7 KoaunuectBo Temnotsl. EAuHUIBI KOJIUYECTBA 1 bubnmuoreka [JOK
TEIJIOTHI https://m.edsoo.ru/7f4181ce
3 JlaGopaTtopnas padora Ne 1 «M3y4ueHue 1 1 bubnuoreka [JOK
nporiecca TermioooMeHa" https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
9 Vv 1
ACHBHAT TEMAOCMKOCTR https://m.edsoo.ru/7f4181ce
10 Pacuer konmnyecTBa TEMIOTHI 1 Et?[?sj?/l;lr?:;icl)lgﬁ f4181ce
1 JlaGopaTopnas pabota Ne 2 «M3mepenue 1 1 bubnuoreka [IOK

y,HeHLHOﬁ TCIIJIIOEMKOCTH BCH_ICCTBa"

https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

12 OHeprus TOIIMBA. Y IebHasl TEMJI0Ta CTOPAHUS httos://m.edsoo.ru/7f418 1ce
13 3aKoH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B bubnuorexa [JOK
MEXaHUYECKUX U TEIUIOBBIX MPOLECCax https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
14 Pemenme a2 https://m.edsoo.ru/7f4181ce
15 KonTponsnas padora Nel no teme "OcHOBBI 1 bubnuorexa [JOK
TePMOIUHAMUKH" https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
16 ArperatHble COCTOSIHHSI BEIIECTBA httos://m.edsoo.ru/7f4181ce
17 [InaBneHne n oTBEpAEBaHUE KPUCTATUIMYECKUX bubnuoreka [IOK
Teln https://m.edsoo.ru/7f4181ce
I'paduk mmaBaeHUs U OTBEPICBAHUS
18 KPUCTAJUTMYECKUX TeJ. Y IeTbHas TEeII0Ta bubmorexa LOK
https://m.edsoo.ru/7f4181ce
TJIaBJICHUS
19 Ucnapenue. Konaencanus. Haceimienusii u bubnuoreka [IOK
HEHACBIIIEHHBIN TIap https://m.edsoo.ru/7f4181ce
[Tornomienue sHepruy Npu UCHaApEeHUn
20 >KI/IILI<OI(J:ITI/I. BLII[eJII)eHI/Ie 3pHepr1/H/1pan/I bubnmorexa [TOK
https://m.edsoo.ru/7f4181ce
KOHJICHCAIIUH apa
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus bubnnoreka [JOK
U KOHJIEHCAIIUU https://m.edsoo.ru/7f4181ce
99 Brnaxnocts Bo3ayxa. CriocoObl onpeieneHus bubnnoreka [JOK
BJI&YKHOCTH BO3/yXa https://m.edsoo.ru/7f4181ce
23 JlaGopaTopnas pabora Ne3 «M3mepenue bubnuoreka [IOK
OTHOCHUTEJIHOU BJIAXKHOCTH BO3/1yXa» https://m.edsoo.ru/7f4181ce
24 Pabota ra3a u nmapa npu paciivupeHuu bubmorexa LIOK

https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

25 | Jleurateis BHYTPCHHETO Cropanis https://m.edsoo.ru/7f4181ce

bubnuorexa [JOK
26 [Taposas typ6una. KI1J] TeroBoro aBuraresns httos//m.e dSO(])_.[ru 78418 1ce

bubnuorexa [JOK
21 Pemenme 872 https://m.edsocI)_.[ ru/7f4181ce

28 KonTponsnas padora Ne 2 no teme «Temnossie 1 bubnnorexa [JOK
SIBJICHUS» https://m.edsoo.ru/7f4181ce

29 DnekTpu3alus Tejl Mpyu COMPUKOCHOBEHUH. bubnuorexa [JOK
B3anMopelicTBre 3apsKeHHBIX Tell https://m.edsoo.ru/7f4181ce

30 DnekTpockorl. [[poBOTHUKN U HEPOBOTHUKHU bubmuorexa [JOK
AJIEKTPUYECTBA https://m.edsoo.ru/7f4181ce

bubnuoreka [IOK
31 IISKTPHIECKOE 071e https:// m.edso;I ru/7f4181ce

32 JemuMOoCTh 3JIEKTPUYECKOTO 3apsia. DIEKTPOH. bubmuorexa [JOK
Crpoenue atoma https://m.edsoo.ru/7f4181ce

33 OOBbsiCHEHUE DIIEKTPUUECKHUX SBJICHUH. 3aKOH bubnuoreka [IOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/7f4181ce

34 CraTudeckoe 3JeKTPUYECTBO, €ro YUeT U bubnuoreka [JOK
WCIIOJIb30BaHUE B OBITY U TEXHHUKE https://m.edsoo.ru/7f4181ce

35 Onekrpuyeckuil Tok. MlctTouHuku bubnnoreka [JOK
3JIEKTPUYECKOTO TOKa https://m.edsoo.ru/7f4181ce

36 DneKTpuyecKkas 1enb U €€ COCTaBHbIE YacTH Bu6mmorexa LIOK
https://m.edsoo.ru/7f4181ce

37 DneKTpuyYecKuil TOK B MeTaiax. [eiicTBus bubnunoreka [JOK
JJIEKTPUYECKOTO TOKA https://m.edsoo.ru/7f4181ce

38 Cuna toka. 3MepeHue cuibl Toka bubmorexa LIOK

https://m.edsoo.ru/7f4181ce
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Jlaboparopras padota Ne 4 «Coopka

39 DIIEKTPHUECKOH IIEMH U U3MEPEHNE CUIIBI TOKA B bubmorexa LIOK
P 1 p https://m.edsoo.ru/7f4181ce
€€ Pa3IUYHBIX YUACTKAX)
DnekTpuyeckoe Hanpsikenue. Mzmepenue bubnuorexa [JOK
40
HaNpsHKEHUS https://m.edsoo.ru/7f4181ce
JlaboparopHuas padota Ne 5 «3mepenue
41 HapsDKEHUS Ha pa3InYHBIX Y9acTKaX bubnmorexa LOK
P P o i o https://m.edsoo0.ru/7f4181ce
MOCJICJIOBATEITLHOM AIEKTPUICCKOM TSI
42 DIEeKTPUYECKOE COMTPOTUBIICHHE TPOBOIHUKOB. bubnuorexa [JOK
3akon OMa Jy1st y9acTKa 1enu https://m.edsoo.ru/7f4181ce
43 Pacuet conpoTuBieHUs MPOBOTHUKA. Y IETBHOE bu6moreka [IOK
COIPOTHUBIICHHE https://m.edsoo.ru/7f4181ce
[Tpumephl Ha pacyeT CONMPOTHUBIICHUS
bu6mmoreka [IOK
44 MIPOBOJIHUKA, CHJIBI TOKA M HATIPSDKCHHSL.
https://m.edsoo.ru/7f4181ce
PeocraTthl
JlabopaTtopHnas padota Ne 6 «3mepenne
45 CONPOTHUBIIEHHUS IIPOBOAHUKA. M3yuenue bubmmorexa [OK
p N poBOA it https://m.edsoo.ru/7f4181ce
MIPUHIIKTIA JCHCTBUS PEOCTaTa
46 ITocienoBaTenbHOE COEAUHEHNE TPOBOJHUKOB bubnmorexa [TOK
s a POBOA https://m.edsoo.ru/7f4181ce
47 [NapamiensHOE cCOeqUHEHNE IPOBOIHUKOB bubmorexa [IOK
P a poBOa https://m.edsoo.ru/7f4181ce
48 JlaboparopHas padota Ne 7 «3yueHue bubnnoreka [JOK
MapajjIeIbHOIO COCIUHEHUS MPOBOIHUKOBY https://m.edsoo.ru/7f4181ce
49 PaboTra 1 MOIITHOCTB DJIIEKTPUUECKOTO TOKA bubmnorexa [IOK
Hl p https://m.edsoo.ru/7f4181ce
50 JIaGopatopHas pabota Ne§8 "M3mepenue paboThl bubnuorexa [IOK

1 MOIIIHOCTHU TOKAa B BHeKTqueCKOﬁ I_IGHI/I"

https://m.edsoo.ru/7f4181ce
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51 HarpeBanue npoBoAHUKOB 3JIEKTPUUECKUM bubmuorexa [IOK
ToKoM. 3akoH [[xoyns—Jlenna https://m.edsoo.ru/7f4181ce

52 Konnencarop. D1eKTpoeMKOCTh KOHIEHCATOpa bubnuorexa LIOK
https://m.edsoo.ru/7f4181ce

53 Jlamna ocBenieHusl. DIEKTPUUECKUE bubnuorexa [JOK
HarpeBaTeIbHbIE PUOOPHI https://m.edsoo.ru/7f4181ce

bubnuoreka [JOK
54 KopoTtkoe 3ambikanue. [Ipenoxpanurenu httos://m.e dSO(])_.Iru 78418 1ce

55 Kontponsnas padora Ne 3 no teme 1 bubnuorexa [JOK
«ONEKTPUUECKUE SIBICHUS https://m.edsoo.ru/7f4181ce

56 IlocTossHHBIE MarHUTEI. MarHUTHOE TOJIE bubmorexa OK
https://m.edsoo.ru/7f4181ce

57 MarauTHO€ 10Jie MPOBOIHUKOB C TOKOM U bu6moreka [IOK
MOCTOSIHHBIX MAarHUTOB. MarHuTHbIC TMHUK https://m.edsoo.ru/7f4181ce

58 MarauTHO€ 1oJie KaTYIIKHA C TOKOM. bubnuoreka [IOK
DJIEKTPOMArHuThl U UX IPUMEHEHHUE https://m.edsoo.ru/7f4181ce

59 JlelicTBME€ MarHUTHOTO TOJISI HAa MPOBOJIHUK C bubmuorexa [JOK
TOKOM. DJIEKTPUYECKUI JBUTATEIb https://m.edsoo.ru/7f4181ce

60 MaruauTtHOe noJie 3eMiIH bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce

61 WHaykuust MarHUTHOTO TOJIS bubmnorexa [JOK
https://m.edsoo.ru/7f4181ce

62 MarsutHsIi IOTOK. SIBIIeHHE bubmuoreka [JOK
3NIEKTPOMArHUTHOM MHIYKIIUU https://m.edsoo.ru/7f4181ce

63 JlaGopaTopnas padora Ne 9 «M3yuenue saBneHus bubnuoreka [IOK
AIEKTPOMArHUTHON UHIYKLIUN https://m.edsoo.ru/7f4181ce

64 CriocoOblI MoNTyueHus AIEKTPOIHEPTUH. bubnunoreka [JOK

Hepez[aqa QJICKTPOSHCPIUn

https://m.edsoo.ru/7f4181ce
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bubmuorexa [IOK
65 | Pemettme sazat ! https://m.edsocl)_.[ ru/7f4181ce
66 KonTtponeHas padota Ne4 mo teme 1 1 bubmoreka [IOK
"DJIeKTpOMAarHUTHEIE SIBJICHUS" https://m.edsoo.ru/7f4181ce
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"TernnoBsie siBICHUS" https://m.edsoo.ru/7f4181ce
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuorexa [JOK
"DJIeKTpOMAarHUTHEIE SIBJICHUS" https://m.edsoo.ru/7f4181ce
OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68 4 9
9 KJIACC
N Kosn4yecTBo 4acos JJIeKTPOHHbIE
] Hara uugpoBbIe
n/n Tema ypoka Bcero | Kontpouabnbie | IIpakTHyeckue
U3y4eHus o0pa3oBaTe/bHbIE
padoThbI padoThI pecypes:
1 HNuctpykrax no Th. MarepuanbHas 1 bubnuoreka [JOK
Touka.Cucrema orcuera https://m.edsoo.ru/ff0ad474
bubnnoreka [JOK
2 Hepememetiite 1 https:// m.edsoc%.I ru/7f4la4a6
3 Omnpenenenre KOOPAMHATHI ABHKYILErOCs TeNa 1 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4 [Tepemernienue npu NpsiMOJTMHEHHOM 1 bubnnoreka [JOK
PaBHOMEPHOM JIBU)KECHUU https://m.edsoo.ru/7f41a4a6
5 [IpsimosmHENTHOE PaBHOYCKOPEHHOE IBUKECHHUE. 1 bubnuoreka [IOK

Yckopenue

https://m.edsoo.ru/7f41a4a6
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6 CkopocTh MPSMOJIMHEMHOTO PAaBHOYCKOPEHHOTO bubnmoreka [JOK
nsrokeHus. ['paduk ckopoctu https://m.edsoo.ru/7f41a4a6
7 [Tepemenienue tena npu NpsIMOJIMHERTHOM bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBH)KCHUH https://m.edsoo.ru/7f41a4a6
[Tepemenienue tena npu NpsIMOJIMHERTHOM
8 a]fHO CKOPEHHOM HBII/)ImeIE)HH 0e3 HavaTbHOU bubmorexa HOK
P yexop https://m.edsoo.ru/7f41a4a6
CKOPOCTH
JlabopaTtopHnast pabota Ne 1 «HcciaenoBanue
9 aBHOYCKOPEHHOI'O IBIKEHUS 0€3 HadalbHOM bubmmorexa [TOK
P yexop https://m.edsoo.ru/7f41a4a6
CKOPOCTH
bu6moreka [IOK
10 P
CHICHHE 3a1at https://m.edsoo.ru/7f41a4a6
Kontponsnas pabora Ne 1 no teme
11 «[IpssmMosMHEHOE PaBHOYCKOPEHHOE 1 bubamorera LOK
P P yerop https://m.edsoo.ru/7f41a4a6
JIBUYKEHUEC)
bu6mmoreka [IOK
12 OTHOCUTEIHLHOCTD ABHUKEHUS
https://m.edsoo.ru/7f41a4a6
13 HNuepumansubie cuctemsl oTcuera. [lepBbiil bubnnoreka [JOK
3akoH HproTOHa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
14 B 7 H
TOPOH SAKOH HpIoToma https://m.edsoo.ru/7f41a4a6
15 Tperwnii 3akoH HeroToHa Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
16 CBoG
BODOAHOC MAACHHE el https://m.edsoo.ru/7f41a4a6
17 JlaGopaTopnas pabota Ne 2 «M3mepenue bubnuoreka [IOK

YCKOpEHUS! CBOOOAHOTO TaICHUS»

https://m.edsoo.ru/7f41a4a6
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18 JIBukeHMe Tena, OpOIIeHHOTO BEPTUKAITLHO bubnmoreka [JOK
BBepx. HeBecomocTs https://m.edsoo.ru/7f41a4a6
19 3aKOH BCEMHPHOTO TATOTECHUS bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a6
20 YckopeHnue cBOOOHOTO TaJICHUs Ha 3eMJIe | bubnuorexa [JOK
JIPYrux HEOECHBIX TEJIax https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
21 Cura ypyrocti https:// m.edSO(])_.[ ru/7f41a4a6
29 JlabopaTtopHnast padota Ne 3 "Omnpenenenue bubnuoreka [JOK
YKECTKOCTH MPYXUHBI" https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
23 Ca Tpetis https:// m.edso;I ru/7f41a4a6
24 [IpssMonMHENHOE ¥ KPUBOJIMHEMHOE JBUKEHUE bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
JIBr>keHue Tesa 1Mo OKPYKHOCTH € TTOCTOSIHHOU
25 10 MOJIYJIFO CKOpOCTH. ICKyCCTBEHHBIE bubmorexa [TOK
crnyTHKH Jenm https://m.edsoo.ru/7f41a4a6
bubnmuoreka [JOK
26 Pemmerme sz https:// m.edsoc%.I ru/7f41a4a6
97 Kontponbras padoTta Ne 2 o TeMe «3aKoHbI 1 bubnnoreka [JOK
IBIDKECHUS U B3aUMOIEHCTBUS TED) https://m.edsoo.ru/7f41a4a6
28 Nmmynse Tena. 3akoH COXpaHEHUs UMITYJIbca bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
29 PeaxtuBHOe nBmxeHue. Pakersl Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
30 PaboTa cubl bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

31 | Pemerme sana https://m.edsoo.ru/7f41ada6
32 [loTeHumanpHas U KUHETHYECKAs! YHEPTUS bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
33 3aKoH COXpaHEHUsI MEXaHUYECKON YHEPTUU B bubnuorexa [JOK
MEXaHHKe https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
34 Penterre sazat https:// m.edSO(])_.[ ru/7f41a4a6
35 KonTponsnas pa6ora Ne 3 o Teme «3aKOHbI 1 bubnnorexa [JOK
COXpaHEHUS B MEXaHUKE) https://m.edsoo.ru/7f41a4a6
36 KoneobarensHoe amxenne. CBOOOIHEIE bu6moreka [IOK
KoJieOaHMs https://m.edsoo.ru/7f41a4a6
37 BenuunHebl, XapakTepu3yloie kojiedareabHoe bubnuoreka [IOK
JNIBIDKECHUE https://m.edsoo.ru/7f41a4a6
38 IMapmoHnueckue KosieOaHus Bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
39 3aryxatomue kojieOanus. BeiHyK1eHHbIE bubnuoreka [IOK
KoJIeOaHus https://m.edsoo.ru/7f41a4a6
JlaGopaTtopnas padota Ne 4 «MccnenoBanue
40 3aBHCHMOCTH TIEPHOJIa U YaCTOThI CBOOOTHBIX bubmmorexa [TOK
KOJIeOAHWH HUTSHOTO MasTHHUKA OT €ro JJIMHBDY hitps.//m. eds00.1u/ 71413430
bu6mmoreka [JOK
4 Pesonaric https:// m.edsocl)l. ru/7f41a4a6
42 Pacnipoctpanenue xonedbanuii B cpese. BoyHbl Eg{iﬁﬁf{ﬁ)gﬁﬁ £41a4a6
43 Jlnuna BostHbI. CKOPOCTh pacipoCTpaHEHUS bubmuoreka [JOK

BOJIH

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

44 HcTounuk 3ByKa. 3BYKOBBIE KOJIeOaHHS httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
45 BricoTa, TeMOp ¥ rPOMKOCTH 3ByKa httos://m.e dSO(])_.[ru 78412436
46 Pacnipoctpanenue 3Byka. 3ByKOBBIC BOJTHBI brbmmorexa LOK
https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
47 OTtpaxeHue 3Byka. 3ByKOBOW pe30HAHC httos//m.e dsocIJ_.[ru 17f41a426
48 Pemenue 3amau
49 KonTponsnas pabora Ne 4 o teme 1 bubnuoreka [IOK
«MexaHnueckre KoiaeOaHusl U BOJHBL. 3BYK» https://m.edsoo.ru/7f41a4a6
50 MaruauTHOE TI0J1e bubmorexa OK
https://m.edsoo.ru/7f41a4a6
51 Hanpasnenue Toka u HarpaBjieHUE JTUHUN bubnuoreka [IOK
MarHUTHOTO TOJIS https://m.edsoo.ru/7f41a4a6
O6nHapyxeHrue MarHuTHOTO TIOJIS IO €T0
52 JEHCTBUIO Ha dJIEKTpUUYecKuid ToK. [IpaBuiio bubmorexa [IOK
HeBoii pyKu https://m.edsoo.ru/7f41a4a6
53 WNHIyKIust MAarHUTHOTO TTOJIS Eubmrorexa HOK
https://m.edsoo.ru/7f41a4a6
54 MarHuTHBIH OTOK bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
55 SIBieHHE ANEKTPOMArHUTHOW MHAYKIIUN bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
56 JlaGopaTopnas pabora Ne 5 "M3yueHus siBieHus bubnuoreka [IOK
ANEKTPOMAarHUTHOM MHIYKIIMHU" https://m.edsoo.ru/7f41a4a6
57 Hamnpasnenue uHAyKIIMOHHOTO TOKa. [IpaBuio bubnmuoreka [JOK

Jlenna

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

58 A
PICHHE CAMOMHAYIHHAT hitps://m.edsoo.ru/7f41a4a6
59 [Tosydenue u nepenaya NEPEMEHHOTO bubnuorexa [JOK
aNeKTpudeckoro Toka. Tpanchopmarop https://m.edsoo.ru/7f41a4a6
60 DNEeKTPOMarHUTHOE MoJIe. DIEKTPOMArHUTHBIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6
61 Konebarenbnsiit koHTyp. [Tomyuenue bubnuoreka [JOK
AJIEKTPOMATrHUTHBIX KOJIEOaHU https://m.edsoo.ru/7f41a4a6
62 ITpuHIUIEL paIUOCBI3H U TEJIEBUIECHUS bubnmorexa LOK
p p A https://m.edsoo.ru/7f41a4a6
63 DNeKTpOMAarHuTHasI MPUPOIa CBETa bubmorera [JOK
p PHpOA https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
64 P
CHICHHE Saad https://m.edsoo.ru/7f41a4a6
KonTtponsnas padota Ne 5 o teme
bu6mmoreka [IOK
65 «DNEKTPOMArHUTHOE TIOJIE U 1
https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHBIE BOJTHBI)
66 Wcrounuku cBera. PacnpocTpanenue ceera bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
67 OtpaxxeHue cBeTa. 3aKOH OTPAKECHUS CBETA. bubnnoreka [JOK
[Tinockoe 3epkaio https://m.edsoo.ru/7f41a4a6
68 [Ipenomienue cBeta. 3aKOH MPETOMICHUS bubnunoreka [JOK
ceera. [lonHOe BHYTpeHHEE OTpaXkeHue https://m.edsoo.ru/7f41a4a6
69 JInnzel. OnTuyeckas cujia JUH3bI bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
70 N3o00paxkenusi, 1aBaeMble TUH30M bubmnorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Jlaboparopnas padota Ne 6 «/3yueHue cBOMCTB

71 n300paXkeHus B COOUPAIOLIEH JIMH3E bubmorexa LIOK
P P ot ' https://m.edsoo.ru/7f41a4a6
N3mepenne onTUYeCKOM CUITBI JIMH3BD)
bubmmoreka [{OK
712 r
/183 1 Sperne https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
73 41
HTEP(EpeRIIA 1 paKius ceera https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
74 @uU3NYECKU CMBICII TOKA3aTelIs PEIOMIICHUS
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
75 .
Jlucniepens ceera. Lpera e https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
76 TUIBI OITHYECKUX CIICKTPOB
https://m.edsoo.ru/7f41a4a6
JlabopaTtopHnas pabora Ne 7 «Habmronenne
77 CILUTOIIHOTO U JITHUHEWYATHIX CIIEKTPOB bubmmorexa [OK
P https://m.edsoo.ru/7f41a4a6
HCITYCKaHUS»
bu6mmoreka [IOK
78 Pemenne
HHCHHIE a1t https://m.edsoo.ru/7f41a4a6
79 Kontponbhas padorta Ne 6 mo Teme "CBeToBbIC 1 bubnuoreka [JOK
SIBJICHUS" https://m.edsoo.ru/7f41a4a6
80 PagnoaktusHOCTE. MOZ€EIM aTOMOB Eubmorexa HOK
https://m.edsoo.ru/7f41a4a6
81 [Tornomenue u UCIyckaHWe CBETa AaTOMAMH. bu6mmoreka [JOK
[IpoucxoxaeHrue TMHENYATBIX CIIEKTPOB https://m.edsoo.ru/7f41a4a6
82 PannoakTuBHBIC TPEBpAIICHHS] ATOMHBIX SJIED. bu6mmoreka [JOK
3aKkoH paJiMOaKTUBHOTO pacnaaa https://m.edsoo.ru/7f41a4a6
83 DKCcIepUMEHTAIBHBIE METO/Ia UCCIIEIOBAHUS bu6mmoreka [JOK

YaCTHI]

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4 .
84 | Otxpeime npoToHa u HEHTPOHA https://m. edso00.ru/7f41a4a6
JlaGoparopnas padora Ne 8 «3yueHne TpekoB
85 3a ﬂ)II()eHHEIX T-IB,I:ZTI/I 10 I“OTOBI)Il\y/I[I p BH6HHOTeKa HOK
P H https://m.edsoo.ru/7f41a4a6
doTorpadusiv»
bubmmoreka [{OK
86 C A
OCTaB STOMHOTO A7pa. AHCPHHIC CHIH https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
87 D .
HepriA CBAsH. JledexT maccer https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
88 .
Jlenerue sinep ypaua. Ilensas peaxius https://m.edsoo.ru/7f41a4a6
89 JlabopaTtopHnas pabota Ne9 "Uzyuenue neneHus bubmuorexa [JOK
s1pa ypaHa no gororpapuu TpekoB" https://m.edsoo.ru/7f41a4a6
SlnepHeii peakTop. [IpeoOpazoBanue
90 Blf ; eHH:ﬁ SHE ?"I/II/IZTON?HBIX SIED B bubmorexa LOK
yIp p Aep https://m.edsoo.ru/7f41a4a6
AIEKTPUICCKYIO SHEPTHUIO
bu6mmoreka [IOK
91 A
TOMHaA JHepreTiia https://m.edsoo.ru/7f41a4a6
92 Buosornueckoe neiicTere paaraluy Eubmorexa HOK
a pazan https://m.edsoo.ru/7f41a4a6
93 TepMmosaepHas peakus Eubmorexa HOK
p A1ep peakt https://m.edsoo.ru/7f41a4a6
94 Pemenue 3amau bubmotera [JOK
https://m.edsoo.ru/7f41a4a6
95 KonTtponrHas padota Ne 7 o teme «KBaHTOBBIE 1 bubnuoreka [IOK
SIBIICHUS https://m.edsoo.ru/7f41a4a6
96 MexaHnyeckue SIBJIEHUS Bubmorexa OK

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

97 TerutoBble SIBIIEHUSA 1
https://m.edsoo.ru/7f41a4a6
98 DNEeKTPOMAarHUTHBIC SBICHUS 1 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
99 KBaHTOBBIE SBIIEHUS 1 Bubmmoreka HOK
https://m.edsoo.ru/7f41a4a6
[ToBTOpenue u o6o6menue. Pabora ¢ Tekcramu
" "o bubmmoreka [{OK
100 o TeMme "Mexannueckue siBjaeHus", "3aKOHbI 1
., https://m.edsoo.ru/7f41a4a6
COXPAaHEHUS B MEXaHHKE
[ToBTOpenue u o6ob6menue. Pabora ¢ Tekcramu
" "o bu6moreka [IOK
101 o teme "Konebanus u Bomub", "CBeTOBBIC 1
. https://m.edsoo.ru/7f41a4a6
SABJICHUSA
[ToBTOpenue u o6ob6menue. Pabora ¢ Tekcramu
" " bu6moreka [IOK
102 | mo Teme "DNEKTPOMAarHUTHBIC SIBJICHUS", 1
" " https://m.edsoo.ru/7f41a4a6
KBanToBas u snepHas ¢usuka
OBIIEE KOJIMYECTBO YACOB I10 TIPOI'PAMME 102 7
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka 9 xnacc/ Hepeikun U.M., I'ytauk E.M., Banos A.W. u ap. AKiimonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

» ®Gusuka 8§ knacc/ [epeimkun .M, MBanoB A.U., AkunonepHoe 00111ecTBO
"UznarenbcTBO "[IpocBenienue"

» Gusuka 7 knacc / [epwimkun U.M, BanoB A.U., AkiinonepHoe o0I111ecTBO
"UznarenncTBO "[IpocBenienue"

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

» dusuka: 7-i kinacc: 6a30BbIM YPOBEHb: METOANYECKOE TTocobue K yueonuky 1. M.
[Teprimkuna, A. U. IBanosa / O. A. Uepnukosa, C. H. 'magenkosa, B. B. KynpsBies.
— 3-e u3j., nepepad. — Mockaa: [Ipocsemienne

» dusuka: 8- kacc: 6a30BBIM YPOBEHb: METOIMUECKOE TTocoOue K yueOHuky 1. M.
[Teprimkuna, A. U. IBanosa / O. A. Uepnukosa, C. H. I'manenkona, B. B. Kyapsisiies.
— 3-e u3a., nepepadb. — Mocksa: [IpocBemienue

» dusuka: 9-i knacc: 6a30BBIA YPOBEHb: METOAMUECKOE TTocoOue K yueOHuky 1. M.
[lepprmikuna, E. M. I'ytauk, A. U. UBanosa, M. A. Ilerposoii / O. A. UepHuxona, C. H.
I'manenkona, B. B.

KynpsiBues. — 3-e uszg., nepepad. — Mocksa: [IpocBernienue

» Coopuuk 3aaa4 no pusuke: 7-9 kimacc/ A.B. Ilepeimkun; coct. I'.A. JloHI0BA. - 8-¢
u31., epepad. u jpor. - M. M3narenbctBo "Dk3ameH"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* bubnuoteka nudpoBoro odOpazoBaTeILHOTO KOHTEHTA. — PeskuM moctyna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Enunas komtexius mudpoBeix 00pa3oBaTeNbHBIX PECYpcoB. — Pexxum moctyma:
http://school- collection.edu.ru

» OenepanbHblil HEHTP HH(POPMALIMOHHO-00PA30BaTENbHBIX peCypcoB. — Pexxum goctymna
http://www.fcior.edu.ru/

* [ludposrie oOpa3oBarenbHbIC pecypehl. — Pexxum moctyma: http://www.openclass.ru
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