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Pabouas nporpamMmma mno
yueOHOMY MPEIMETY

«Duzuxay
npeaMETHas 00JIacCTh

«Ecmecmeenno-nayunvie npeomemaoiy

7 -9 Kkiacc



IHosicuuTennLHAA 3aIHCKA

[IporpamMma mo ¢u3uKe cocTaBieHa B COOTBETCTBUU C TPeOOBaHUSAMH K pe3ylbTaTam
OCHOBHOTO 0011ero oopaszoBanusi, yreepxkaeHHbIMU OT'OC O0O0.

Henn:

1. YcBoeHne ydammMMuUCs CMBICIA OCHOBHBIX MOHSTUN U 3aKOHOB (DM3MKH, B3aMMOCBSI3U
MEX]1y HUMU;

2. ®opMupoBaHHE CHCTEMBl HAYYHBIX 3HaHUI O TpUpoae, ee PpyHIaMEeHTaTbHBIX 3aKOHAX
JUTSI IOCTPOEHMUS IPEACTaBIEHUS O (PU3UUECKON KapTUHE MUDA,

3. Cucremaruzanusi 3HaHMA O MHOTOOOpa3uu OOBEKTOB W SIBICHUW HPUPOIBI, O
3aKOHOMEPHOCTSIX IMPOLIECCOB U O 3aKOHaX (PU3MKU IJII OCO3HAHUS BO3MOKHOCTH Pa3yMHOTO
UCTIOJIb30BAaHUS IOCTHKCHUI HAYKH B JAJIbHEHIIIEM pa3BUTUH LIMBUIIM3ALINY;

4. ®opMupoBaHue YOEXKICHHOCTH B  IIO3HABAEMOCTH  OKPYXKAlOIIero MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €r0 H3y4YCHHUS;

5. Pa3BuTHe mo3HaBaTENbHBIX MHTEPECOB U TBOPUYECKUX CIOCOOHOCTEH oOyuaromuxcs , a
TaKXKe WHTepeca K PacIIUpEHUI0 M YIIIyOJeHHIO (M3MYECKUX 3HAHUM M BbIOOpa (U3UKK Kak
npoUIBLHOTO MpeIMETa ;

6. OpraHu3anusi KOJOTHYECKOTO MBIIUICHUS W IICHHOCTHOTO OTHOIICHHUS K MPHUPOJE,
OCO3HAaHHE HEOOXOJMMOCTH TPUMEHEHHUS JOCTHXKEHHH (UMK ¢ TEXHOJIOTUH  JUIS
palMoOHAIFHOTO PUPOAOIIOIH30BAHNUS;

3agaun:

1. 3HAaKOMCTBO OOYYAIOUIMXCS C METOJIOM HAyYHOTO IMO3HAHHS U METOJJAMH HCCIICIOBAHUS
00BEKTOB U SIBJICHUN TTPUPO/IBI;

2. mpuoOpereHre  OOYyYaOIIUMHUCS  3HAHWA O  MEXaHMYECKHX,  TEIUIOBBIX,
AIIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBICHUSX, (PU3UUECKUX BEIMYUHAX, XaPAKTEPU3YIOUIUX ITH
SIBIICHUST

3. ¢popmupoBaHue y OOydaroOmMXCS YMEHMH HaOMI0AaTh NpPUPOAHbBIE SBICHHUS U
BBITIOJIHATH ~ OIBITHL, J1a0OpaTopHble pabOTBl H  AKCIEPUMEHTAJIbHBIE HCCIECOBAHUSA C
UCIIOJIb30BAaHUEM U3MEPHUTENbHBIX PUOOPOB, IIMPOKO MPUMEHSIEMbIX B IPAKTUYECKOM KU3HM;

4. oBrmajsieHue OOYYAIOMIMMHUCS OOLICHAYYHBIMH TIOHSATHAMHU: TIPHPOJTHOE SIBIICHHE,
HMIIMUPUYECKH YCTAHOBJIEHHBIH (akT, Mpobiiema, MIoTe3a, TEOPETHUECKUI BBIBOJI, pe3yJbTar
DKCIIEPUMEHTAIILHON IIPOBEPKH;

5. moHMMaHue OOydYaloIMMHUCA OTIMYMNA HAYYHBIX JAHHBIX OT HEMNPOBEPEHHOM
uHPOpMALMK, UEHHOCTH HAYKH U1 YIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJBTYPHBIX TOTpeOHOCTEH YenoBeka.

B cocraB yuebHo-MeTroamueckoro komrmiekta (YMK) mo ¢usuke s 7-9 Ki1accoB
(ITporpamma xypca ¢usuku 11 7—9 kiaccoB 0011e00pazoBaTeIbHBIX YUPEKICHUH, aBTOPHI A.
B. Ilepoimikun, H. B. ®unonosuy, E. M. I'yTHuk nuHun «BepTukanby) BXOAST:

YMK «®u3suka. 7 kiaaccy

1. ®wuswuka. 7 knacc. YueOnuk (aBtop A. B. [lepoimkun).

2. DIEeKTPOHHOE NMPHJIOKEHHE K yUEOHUKY.

YMK «®n3uka. 8 knace»

1. ®usmka. 8 xnacc. YueOHuk (aBtop A. B. Ilepslikun).

2. ®wsuka. Meronnyeckoe mocobme. 8 kmacc (aBropel E. M. I'yramk, E. B.
PribakoBa, E. B. Illaponuna).

3. DIexTpoHHOE MPUIOKEHHE K YICOHUKY.

YMK «®u3suka. 9 xiaaccy

1. ®wusuka. 9 knacc. YueOnuk (aBtopsl A. B. Ilepeimkun, E. M. I'yTHEK).

2. ®usuka. Tematuueckoe ianupoBanue. 9 kiace (aBrop E. M. ['yTHUK).

3. DIIeKTpOHHOE MPUIIOKEHHUE K YUSOHUKY.

DJEeKTpOHHbIE yueOHbIC N3TaHUS:



1. ®usuka. bubnmoreka HarmsagHex mocobmit. 7—11 kmaccel (mox pemakumerr H. K.
XaHHAHOBA).

2. JlabopaTtopHbie paboThI 10 pu3uke. 7 Kiacc (BUpTyanbHas GU3HUYECKas J1adopaTopus).

3. JlaGoparopusie paboThl Mo (uszuke. 8§ kiacc (BUpTyanbHas pusndeckas JadopaTopus).

4. JlabopatopHble paboThl 1o (u3uke. 9 Kinacc (BUpTyanbHas pU3nUecKas JadopaTopust).

Ilnanupyemblie pe3yibTaThbl 0CBOCHHUS Y4eOHOI NMPOrpaMMbl

Mexannyeckue siBJIeHHS

BhInycKHUMK Hay4YHTCSA:

* pacrio3HaBaTh MEXAHWYECKHE SIBICHUS U OOBACHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUUN
OCHOBHBIE CBOWMCTBA WJIHM YCJIOBHA IIPOTEKaHUS OTUX SBJICHHW: PpaBHOMEPHOE U
PAaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE J[BUXKEHHE, CBOOOJHOE TaJeHUuE Tell, HEBECOMOCTb,
PaBHOMEPHOE JIBUKEHUE II0 OKPYKHOCTH, MHEPLMs, B3aUMOJEHUCTBUE TeEl, Ieperada JaBJIeHUs
TBEPIBIMU TEJIAMU, )KUJKOCTSAMH U Ta3aMH, aTMOC(HEPHOE aBJICHUE, TUIaBaHUE TeJl, paBHOBECHE
TBEPJBIX TeJ, KoslebaTenbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHUE;

* OIIMCBIBATh U3YUYEHHBIE CBOMCTBA TEJl U MEXAHUYECKHUE SBJICHUS, UCIOIbB3YS (PU3NUECKUE
BEJIMYUHBIL: IIyTh, CKOPOCTh, YCKOPEHHME, Macca Tejla, IUIOTHOCTh BEIECTBA, CUJA, JABIICHUE,
UMITYJIbC Tella, KWHETHYeCKas SHEepPrus, MOTCHIMaIbHas SHEPrus, MeXaHudeckas palora,
MexaHuueckas mouiHocts, KIIJ[ mpocToro mexanusma, cuila TpEHUs, aMIUIMTYZAA, NEPUOA U
gacToTa KojeOaHHi, UIMHA BOJIHBI M CKOPOCTh €€ PacIpOCTPaHEHUs; IPH OMUCAHUU MTPABHIILHO
TPAaKTOBaThb (PU3UYECKUH CMBICI MCIOJIb3YEMbIX BEJIUYMH, UX OO0O03HAUEHUS U E€AMHUIBI
U3MEpEHMs, HaXOAUTh (POPMYIIbI, CBSA3BIBAIOLIME JAaHHYIO (PU3NYECKYIO BEIMUYUHY C JPYTUMU
BEJIMYNHAMU;

* AHAIM3UPOBATh CBOWMCTBA TE€J, MEXAaHWYECKHME SBICHHUS W IIPOLECCHI, HCIIONb3Ys
(bu3nueckre 3aKOHbI U MPUHIMIBI: 3aKOH COXPAaHEHUs YHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
paBHOgencTByromas cuna, I, II u III 3axkonsl HproTOHA, 3aKOH COXpaHEHHsI MMITYJIbCa, 3aKOH
I'yka, 3axoH Ilackans, 3akoH ApxuMmena; MpH 3TOM pa3ivyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

* pa3nuyaTh OCHOBHBIE MMPU3HAKU U3YYEHHBIX (QU3MUECKUX MOJIeNIeli: MaTepralibHas TOUKa,
MHEpLHAJIbHAsA CUCTEMA OTCYETA;

* pemiaTh 3aJjaud, UCMONb3Yys (PU3UUECKUE 3aKOHBI (3aKOH COXpaHEHUS SHEpPruu, 3aKOH
BCEMHUPHOIO TATOTeHUs, npuHUun cyneprnozummu cwi, [, II m III 3akonsl HeroToHA, 3aKoH
COXpaHeHMsI HMIyjibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (Hopmydsl,
CBS3BIBAIOIIME (PU3NYECKUE BEIUYHUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tena, IMIOTHOCTh
BEILECTBA, CHJIA, JABICHUE, UMIIYJIbC TEJla, KUHETUYECKask JHEPIWs, MOTCHLUMANIbHAS DHEPIrusd,
MexaHuuyeckas pabora, mexaHuyeckas mourHocth, KIIJl mpocroro mexaHusma, cuiia TpEHHS
CKOJIbXKCHHUS, aMIUIMTyJa, MEpUOJ M YacToTa KoJIeOaHWM, JUIMHA BOJIHBI U CKOPOCTh €&
pacrnpocTpaHEHHs): Ha OCHOBE aHaJM3a YCIIOBHUS 3aJlauM BBIACNIATH (PU3UUYECKHE BEIUYUHBI U
(bopMyIbl, HeOOXOAUMBIE IS €€ PEelIeHHs, U IPOBOJAUTH PACUETHI.

Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCA:

* UCNONb306AMb 3HAHUA O MEXAHUYECKUX SB6JIeHUsAX 6 HNOBCEOHEeBHOU JICU3HU O
obecneyenusi bezonacHocmu npu obpaweHuu ¢ npudOPamu U MexHUYeCKUMU YCmpoucmeamu,
01 COXpaHeHusi 300p06bs U COONIOEHUS HOPM IKOI02UHECKO20 NOBEOEHUs. 8 OKpYicaroujell
cpeoe;

* NpUBOOUMb  NPUMEPbl  NPAKMUYECKO20 — UCNONb306AHUA  PUIUYECKUX  3HAHULL O
MEXAHUYeCKUXx ABNeHUAX U U3UYeCKUX 3aKOHAX, UCNONb308AHUL 80300HOBNAEMbIX UCMOYHUKOS
SHepeUU; IKOJI0SULECKUX NOCIEOCMEUL] UCCIe008ANHUSL KOCMUYECKO20 NPOCMPAHCIEA,

* paznuyames 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUl
xapaxkmep @QYHOAMEHMATbHLIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCcKol SHepeuu, 3aKOH



COXpAaHeHUs. UMNYIbCd, 3AKOH 6CEMUPHO20 MALOMEHUS) U OSPAHUYEHHOCMb UCNONb308AHUSA
YacmHvIX 3aK0H08 (3aKkoH I yka, 3axkon Apxumeoa u op.);

* npuémam noucka U QOPMYIUPOSKU OOKA3AMENbCME  BbIOBUHYMBIX 2UNOme3 U
meopemuyecKux 66160008 HA OCHO8E IMNUPUYECKU YCIAHOBIIeHHbIX (PaKmos,

* HAXOOUMb A0EKBAMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyl0 MOoOelb, paspeulams
npooOneMy HA OCHO8e UMEIOWUXC 3HAHULL N0 MeXAHUKe ¢ UCNONIb308AHUEM MAMeMamuieckKo2o
annapama, oyeHusams peaibHOCMb NOJYYEHHO20 3HAUEeHUSA PU3UYECKOU BeTUUUHDL.

TenJioBble sIBJICHUA

BrinyckHUK HayduTes:

* pacrio3HaBaTh TEIUJIOBBIC SIBICHUS U OOBICHATH Ha OCHOBE MMEIOIIUXCS 3HAHHM
OCHOBHBIC CBOWMCTBAa WJIM yCIIOBHS MPOTEKAHUS ITHUX siBIeHUN: nuddysus, n3MeHeHne oonEMa
Tel NpPU HarpeBaHUU (OXJAXKIEHUH), OoJyblIas CKMMAEMOCTh TI'a30B, Majas CKHUMaeMOCTh
KUJAKOCTEH MW TBEPABIX TEN, TEIUIOBOC paBHOBECHE, WCIApEHUE,KOHJICHCAIUS, IUIaBICHHE,
KPUCTAIIM3AIs, KHTICHHE, BIAXKHOCTh BO3/1yXa, Pa3IMYHbIe CIOCOOBI TeIIONepeaayu;

* ONUCHIBATh HM3yYCHHBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIIOJB3Ys (DU3UYECKHE
BEJIMUMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUs, TEMIIepaTypa, yaelbHas TEIIOEMKOCTb
BEIIIECTBA, yJENbHAs TEIUIOTa IUIABJICHUS M MapoOoOpa3oBaHMs, yelbHas TEIUIOTa CropaHus
TOIUIMBA, KO3(PPUIMEHT MOJIE3HOT0 AEHCTBUS TEIMJIOBOTO JABUTATENs; IPU OMHCAHUN MPABUIBHO
TPAKTOBAaTh (U3MUYSCKUN CMBICI HCIIOB3yeMbIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI
U3MEpEHUs, HaXOAUTh (DOPMYIBI, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEIUYUHY C IPYTHMHU
BCJIMYUHAMU;

* AaHAJM3UPOBATh CBOICTBA TeN, TEIUIOBBIE SIBICHUS M MPOLIECCHl, HCIOJIb3Ys 3aKOH
COXpaHEHHsI PHEPTUH; Pa3INyaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA M €Tr0 MaTeMaTHYecKoe
BBIpaXXCHHE;

* pa3IU4aTh OCHOBHEIC MMPU3HAKHA MOJICIICH CTPOCHHS Ta30B, )KUIKOCTEH U TBEP/IBIX TEIT;

* pemiath 3aJayM, HCIONb3ysS 3aKOH COXPAHEHHUS OSHEPTUHM B TEIJIOBBIX TMpOIlEccax,
(bopMyITBI, CBS3BIBAIOIINE (PU3UUCCKHE BEITMYHUHBI (KOJTHYECTBO TEIUIOTHI, BHYTPEHHSS YHEPTHs,
TeMIeparypa, yaenbHass TeMJIOEMKOCTh BeIIeCTBa, yAedbHAs TEIJIOTa I[IJIaBICHUS U
napooOpa3oBaHus, yAeTbHAs TEIUIOTAa CTOPAHUS TOIUIMBA, KOA(PQPHUIMEHT IMOJIE3HOTO JCUCTBUS
TEIJIOBOTO JBUTATEN): HA OCHOBE aHAllM3a YCIOBHS 3a7aud BBIACTATH (PU3HUecKre BETUYHHBI U
bopMyITbl, HEOOXOIUMBIC JUTS €€ PEIICHHS, U TPOBOJANTH PACUETHI.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* UCNOIL308AMb 3HAHUS O MENI08bIX AGNEHUAX 8 NOBCEOHES8HOU HCUZHU Ol 0Decneyenusl
bezonacnocmu npu 0bpaweHuy ¢ nPUdOPAMU U MEXHUYECKUMU YCMPOUCEAmU, OJisi COXPAHEHUs.
300p08bsL U COONOOCHUSL HOPM IKON02UHECKO20 NOBEOEeHUsl 8 OKpydcalowel cpede; npusoouns
npUMepbl IKON02UYECKUX NOCAeOCmaUll pabomsl osucameneti eHympennezo ceopanus (/[BC),
MEeNI08bIX U 2UOPOIIEKMPOCMAHYULL,

* IPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNONb308AHUA DUUUECKUX ZHAHUL O MENO8bIX
ABNEHUSX,

* Pazu¥ames  2paHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll
xapaxkmep @yHOaMenmanohblX QUIULECKUX 3AKOHO8 (3AKOH COXPAHEHUsl dHepeSUU 8 Menjioeblx
npoyeccax) u 02paHuyeHHOCMb UCNOb308AHUSA YACTHBIX 3AKOHO8,

* npuémam Nnoucka U QopMYIUPOSKU OO0KA3AMENbCME  BbIOSUHYMBIX —2unomes U
meopemuyecKux bl80008 HAd OCHOBE IMNUPULECKU YCIMAHOBNEHHBIX YaKmMos;

* HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aue u3uuecKyro Mooelb, pa3peuiams
npobnemy Ha OCHOBE UMENWUXCS 3HAHULL O MEeNJo8blX AGIEHUAX C UCNOJb30BAHUEM
Mamemamuyecko2o annapama u OYeHusams pearbHOCMb NOJIYYeHHO020 3HAYeHUs Qu3UUecKol
BEUUUHDL.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHUS

BrinyckHuK Haydures:



* pacmo3HaBaTh AJIEKTPOMATHUTHBIC SIBICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHHIA
OCHOBHBIE CBOICTBa WM YCIOBHS TMPOTEKAHMSI JTHUX SBJICHWM: JJIEKTpU3alUsS  Tell,
B3aMIMOJICHICTBHE 3aps/ioB, HarpeBaHHWE IPOBOJHUKA C TOKOM, B3aMMOJICHCTBHE MAarHUTOB,
JJIEKTPOMAarHuTHAsE WHIAYKIMS, JAEWCTBUE MAarHUTHOIO TIOJS HA TMPOBOAHHK C TOKOM,
MPSIMOJIMHEHHOE PaCIPOCTPAHECHUE CBETA, OTPAXKEHUE U MPEIIOMIICHHE CBETA, TUCTICPCHS CBETA;

* ONMCHIBATh HU3YYEHHBIE CBOICTBA TEJN U OSJEKTPOMArHUTHBIC SBIICHUS, MCIIONb3Ys
du3nyecKue BEJIMYMHBL: JJIEKTPUYECKUI 3apsiji, Chila TOKa, JJIEKTPUUYECKOE HAMpsDKEHUE,
AIEKTPUYECKOE COMPOTUBJICHHE, YIEIbHOE COMPOTUBICHHUE BEIECTBAa, padoTa TOKa, MOUIHOCTh
TOKa, (POKYCHOE pacCTOSIHHE W ONTHYECKAasl CUJIa JIMH3BI, IPU OMHMCAHUU MPABUIHHO TPAKTOBATH
¢buznyecKuil CMBICT HCIOJIb3YEMBIX BEIHMYMH, WX OOO3HAYEHHUS M EIUHUIBLI H3MEPEHHUS;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

* AaHAJIM3UPOBATh CBOWMCTBA TeJ, DJIEKTPOMArHUTHBIC SIBIICHUS U IPOLIECCHI, HCIONb3YS
(du3HYECKrE 3aKOHBI: 3aKOH COXPAaHEHUS ICKTPUICCKOTO 3apsiaa, 3akoH Oma I ydacTka IIeTH,
3akoH J[xoyns—IJIeHna, 3akoH MPSMOJUHEHHOIO PacHpOCTPAHEHHUS CBETA, 3aKOH OTPaXKEHUS
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM Pa3jNdaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA H
€ro MaTeMaTU4YeCKOe BHIPAKEHUE;

* pemaTh 3a/1a4M, UCTOJb3ys (GU3HUECKUEe 3aKOHBI (3akoH OMa I y4acTKa IeNH, 3aKOH
Jxoyns—IJleHa, 3aK0H MPSIMOJIMHEHHOTO PACIpPOCTPAHEHHUs CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH TPETIOMJICHUSI cBeTa) U (HOpPMYIbI, CBS3BIBAIOIINE (PU3NYCCKUE BEIMYMHBI (CHJIA TOKA,
JNIEKTPUYECKOE HAIPSHKEHHE, JIIEKTPUYECKOE COMPOTUBIICHUE, YAETbHOE COMPOTHBIICHUE
BelecTBa, paboTa TOKa, MOIIHOCTh TOKAa, (JOKYCHOE PACCTOSHHE W ONTHYECKAs CUja JIMH3HI,
dbopMynbl pacuéra SIEKTPUUECKOTO CONPOTUBICHUS MPU MOCIEAOBATEIBHOM M MapauieIbHOM
COCIMHEHUHW IPOBOJHUKOB); Ha OCHOBE aHAJIW3a YCJIOBHS 33Ja4d BBLICIATh (PUINICCKUE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE TSl €€ PEIIeHUs, U TIPOBOJIUTH PACUETHI.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* UCNONB308AMb 3HAHUS 00 INeKMPOMASHUMHBIX SGNIEHUIX 8 NOBCEOHEBHOU JHCUSHU OJis
obecneuenusi 6e3onacHocmu npu obpawjeHuy ¢ npudoopamu U MexHUYecKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP08bsl U COONOEHUSI HOPM IKONOSUUECKO20 NOBeOeHUsl 8 OKpYicarujel
cpeoe;

* NpuUBOOUMb  NpUMEPbl  NPAKMUYECKO20  UCNONb308AHUS  (U3UYEeCKUX  3HAHUL O
INEKMPOMASHUMHBIX AGNEHUSX,

* pasIuNams  2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull
xapakmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEeHUsl JJNeKmMpPU4ecKkozo 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma 0 yyacmka yenu, 3aKOH
JDicoyna—Jlenya u op.);

* npuémam nocmpoenus u3udecKux mMooeiel, NOUCKa U GopmyaupoeKu 0OKA3AMeNbCms
BLIOBUHYMBIX 2UNOME3 U MEeOPemuUYecKUx 6bl80008 HA OCHO8E IMAUPUYECKU VCMAHOBIEHHbIX
Gaxmos;

* HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0ade @OU3UYECKYI0 MOO0elb, pa3peuams
npoobiemy Ha 0CHO8e UMEIOWUXCS 3HAHUU 00 2NeKMPOMASHUMHBIX AGNEHUAX C UCNOTIb30BAHUEM
Mamemamuyecko2o annapama u OYeHu8ams pearbHOCMb NOJIYYEHHO20 3HAYeHUs Qu3UyecKol
BEUUUHDL.

KBanToBbI€ siBJICHMSI

BrIyckHUK HAy4UTCS:

* pacrio3HaBaTh KBAHTOBBIC SIBIICHUS W OOBSACHATh HAa OCHOBE HWMEIONIUXCS 3HAHHM
OCHOBHBIE CBOWCTBA MU yCIIOBHUS MPOTEKAHUS STUX SIBICHUN: €CTECTBEHHAS U MCKYCCTBEHHAs
pPaZvo0aKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTPA U3JTy4EHUS;

* ONUCBHIBATh WM3YUCHHBIC KBAHTOBBIC SBJICHHS, WCHONB3Ysl (U3UUECKHE BEIMYUHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YaCTOTa CBETA, MEPUOJ IMOJIypacnaaa; npu
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICT MCHOJIB3YEeMBIX BEIWYMH, WX
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00O3HAueHWsI W EIWHUIBI HM3MEpPEHHs; YKa3bIBaThb (OPMYJIbl, CBS3BIBAIONINE JaHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMU BEIMYUHAMU, BHIYUCIISATH 3HaYCHHE (PU3MUECKON BEIUYUHBL,

* AaHAIM3UPOBATh KBAHTOBBIC SIBIICHHS, MCIONB3Ys (U3NYECKHE 3aKOHBI M MOCTYJAThI:
3aKOH COXPAaHEHHUs DHEPIuu, 3aKOH COXPAHEHMs AJIEKTPUYECKOro 3apsija, 3aKOH COXpaHEHHS
MacCOBOTO YHCJa, 3aKOHOMEPHOCTH M3TY4YEHUS U MOTJIOIIEHHUS CBETa aTOMOM;

* pa3nuy4aTh OCHOBHBIE NPU3HAKU IUIAHETAPHON MOJAENU aroMma, HYKJIOHHOW MOJEeNH
aTOMHOTO $5/1pa;

* IPUBOJUTH MPUMEPHI MPOSBICHUS B MPHUPOJE U MPAKTUYECKOTO HCIIOIb30BAHUS
PalMOaKTUBHOCTH, SJIEPHBIX M TEPMOSICPHBIX PEAKLUH, THHEHYATHIX CIIEKTPOB.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* UCNOIL306AMb  NONYYEHHbIE 3HAHUA 6 NOBCEOHEBHOU JICUSHU NpU 0OpaujeHul ¢
npubopamu (Cuemuux UOHUBUPYIOWUX UYacmuy, 003umMemp), Ol COXPAHEHUs. 300P06bs U
COOI00EHUsL HOPM IKOJI02UHECKO20 NOBEOCHUsL 8 OKPYHCarouell cpeoe;

* COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX 0ep ¢ 0edheKmom Maccol,

* NPUBOOUMb NPUMEPbL GIUAHUA PAOUOAKMUBHBIX UIVUEHUN HA JHCUBbIE OPSAHUSMBL,
NOHUMAMb NPUHYUN Oeliceusi 003umempa,

* NOHUMAMb IKOJLO2UYECKUe NpobLeMbl, GO3HUKAIOWUE NPU UCNOTb308AHUU AMOMHBIX
NeKMPOCMAHYUL, U NYMU PeuleHUs SMux npooiem,nepcnekmugbl UCHOIb308AHUS YAPABIAEMO20
MepmMos0epHo2o cunmesda.

DJ1eMeHTHI ACTPOHOMHH

BrImyckHUK HayquTCS:

* pa3nu4aTh OCHOBHBIE MPU3HAKM CYTOYHOTO BpalleHus 3BE3IHOT0 HeOa, ABrkeHus JIyHbI,
CouHIIa ¥ TUTAaHET OTHOCHUTEIBHO 3BE3;

* IOHUMATh Pa3INYUs MEX/Y T€IHOLEHTPHUUECKON U IeOLIeHTPUUECKOI cucTeMaMu MUpa.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* yKazvleams o0wue ceolcmed U omiuyus NiaHem 3eMHOU epYnnvl U NIAHem-2UeaHmos;
manvix men ConHeunou cucmemvl U OOTLWUX NIAHEM, NOJb308AMbCSA KAPMOU 36630H020 Heba
npu HAOIOEHUAX 36630H020 Heba,

* pasiuuames  OCHOGHbIE XAPAKMEPUCMUKU 36630 (pasmep, yeem, memnepamypa),
COOMHOCUMb YBEM 38306l C € meMnepamypotl;

* pasnuuame 2unome3svl 0 npoucxodxcoernuu ConHeuHou cucmemsl.

JIn4HOCTHBIE YHUBepcaJbHbIe YUeOHbIe el CTBUA

B pamMkax KOrHHUTHBHOIO KOMIIOHEHTa B IIpoIlecce IMpernoaaBaHus (Gu3uku OymyT
c(OPMHPOBAHBI:

* OCBOEHME HayuHOro Hacneaust Poccuu B o0nactu (pu3ukuy;

* OpUEHTALlMs B CHCTEME MOPaJIbHBIX HOPM M LIEHHOCTEH U UX MepapXu3aliys, TOHUMaHUE
KOHBEHIIMOHAJILHOT'O XapaKTepa MopaJii (Ha OCHOBE OHMorpaduu BETUKUX YUEHbIX);

* DKOJIOTUYECKOE CO3HAHHWE, MPU3HAHUE BBICOKOW IIEHHOCTH JKM3HM BO BceX €&
NPOSIBJIICHUSX; 3HAHWE OCHOBHBIX MPHHITUIIOB W MPABHJ OTHOUICHUS K MPHPOJIE; 3HAHHE OCHOB
3I0pOBOTO 0Opa3a KHM3HM M 370pOBbECOEperaromux TEeXHOJOTH; MpaBUJl IOBEIEHUS B
Ype3BBIYANHBIX CUTYAITHSIX.

B paMkax HeHHOCTHOIr0 ¥ IMOIMOHAJILHOI0 KOMIIOHEHTOB Oy1yT c(hOPMUPOBAHBI:

* rpaKJaHCKUM NaTpUOTHU3M, JTI000Bb K Po/TnHE, YyBCTBO FOPAOCTH 32 CBOIO CTPaHy;

* YBaXXCHHE K HCTOPUHU, KyTbTYPHBIM U UCTOPUIECKUM MMAMITHHUKAM;

* yBAXXEHHE K JIMYHOCTH H €€ JOCTOWHCTBY, JOOpOXKENaTeNbHOE OTHOIIEHHE K
OKPY’KaIOIIUM, HETEPIIUMOCTH K JIFOOBIM BUAaM HACUJIMS U TOTOBHOCTh IIPOTUBOCTOSITH UM;

* YBaXCHHE K LIEHHOCTSIM CEMbH, JIIOOOBb K MPHUPOJAE, NMPU3HAHWE LIEHHOCTU 370POBbS,
CBOETO U JIPYTUX JIOJICH, ONTUMH3M B BOCIIPUSATHU MHPA;

* MOTPeOHOCTH B CAMOBBIPAKEHUHU U CaMOpEaInu3allii, COMAIbHOM PU3HAHNH;



* IO3UTHBHAS MOpaJIbHAs CAMOOIIEHKA U MOpAaJbHbIC UyBCTBA — YYBCTBO T'OPAOCTH IPH
CJIeIOBaHUH MOPAJILHBIM HOpMaM, IIEPEKUBAHUE CTHIIa U BUHBI [IPH UX HAPYLICHUU.

B pamkax nesiTeIbHOCTHOTO (MOBeIeHYECKOr0) KOMIOHEHTa OyayT c(hOPMHUPOBAHBL:

* TOTOBHOCTbh M CIIOCOOHOCTH K COBMECTHOM JEATEIbHOCTH HA YPOKaX M BO BHEYPOUHBIX
3aHSITHSIX B TIPEJIEIax BO3PACTHBIX KOMITCTEHIIHIA,

* TOTOBHOCTb U CIIOCOOHOCTH K BBIIIOJHEHUIO HOPM M TPeOOBaHHUM TEXHUKH O€30MacCHOCTU
MIKOJIBHOTO KabuHeTa (hU3NKH;

* YMEHHE BECTU AHAJIOT HA OCHOBE PaBHOINPABHBIX OTHOIICHUN U B3aUMHOTO YBa)KCHUS U
MPUHSITHS, YMEHHE KOHCTPYKTUBHO pa3peniath KOH(PIUKTHI;

* TOTOBHOCTb M CLIOCOOHOCTH K BBITIOJIHEHUIO MOPAJIBHBIX HOPM B OTHOILIEHUU B3POCIIBIX U
CBEPCTHHKOB B IITKOJI U BO BHEYYCOHBIX BUJIAX NEATCIBHOCTH,

* YMEHHUE CTPOUTD KUZHEHHBIE TUIAHBI C COIIMAIbHO-9KOHOMHYECKHUX YCIOBHIA;

* YCTOMUYMBBIA TIO3HABATEILHBIA MHTEPEC M CTAHOBIIEHHE CMBICIOOOpasyomei GyHKIuu
MO3HABATEIILHOTO MOTHUBA;

* TOTOBHOCTbH K BBIOOPY PO IIEHOTO 00pa30BaHHUS.

Buvinyckuux nonyuum 603mMoicHOCb 015 POPMUPOBAHUSA:

* BbIPAIICEHHOU YCMOUYUBOU YYUeOHO-NO3HABAMENbHOU MOMUBAYUY U UHMEPECd K YUEHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO;

* A0eKB8AMHOI NOZUMUBHOU CaMOoyenKu u A-konyenyuu;

* MOPANbHO20 CO3HAHUSL HA KOHBEHYUOHAILHOM YPOGHe, CHOCOOHOCMU K peuleHuio
MOPANILHBIX OUNeMM HA OCHOGe YY4éma NO3UYULL YYACMHUKOS OUNEeMMbl, OPUEHMAYUU HA UX
MOmMUBbL U YYBCMBA,; YCMOUUUBOE Cle008AHUE 8 NOBEOCHUU MOPAbHbIM HOPMAM U IIMUYECKUM
mpebosaHuam,

* oMnamuu KAk OCO3HAHHO20 NOHUMAHUS U CONEPed’CUBAHUS YYBCMEAM  OpYIux,
svlpadicalouelicsi 8 NOCMyNKax, HanpasieHHvlx Ha NOMOWb U obecnedenue 61a2onoay4usl.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

BrITTyCKHUK HAyIUTCS:

* [IeTIETIONIaTaH1I0, BKJIIOYAs MOCTAHOBKY HOBBIX IeJiel, MpeoOpa3oBaHUe MPAKTUUYECKOM
3a/1a49¥ B IO3HABATEIIHHYIO;

* CaMOCTOSITEIbHO aHAJIM3UPOBATh YCIOBUS JOCTHIKEHHUS 1€ Ha OCHOBE Y4éra
BBIJICTICHHBIX YYHTEJIEM OPHUCHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale,

* IJIAHUPOBATH MYTH JIOCTHKCHUS 1IETIei;

* YCTaHABJIMBATH [IEJICBBIC TPHOPHUTETHI;

* CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATH UM,

* MPUHUMATH PEIICHUS B TPOOJIEMHON CHTYyaIli Ha OCHOBE TICPErOBOPOB;

* OCYIIECTBIISITh KOHCTATUPYIOMIMA U MPEABOCXUINAIONINN KOHTPOJIb MO Pe3yIbTaTy U IO
CII0CO0Y JICUCTBHS;, aKTYaTbHBIA KOHTPOJIb HA YPOBHE MTPOU3BOJHLHOTO BHUMAHHS,

* aJICKBaTHO CAaMOCTOSITENILHO OLIEHUBAThH MPABIIILHOCTH BBIIOJIHEHHUS JEHCTBHUS M BHOCHUTD
HEOOXOMMBbIC KOPPEKTHBBI B HCIIOJIHEHHWE KaK B KOHIC JCWCTBHS, TaK W IO XOJYy €ro
peanu3anuu;

* OCHOBAM IPOTHO3UPOBAHUS KaK MPEABUACHUS Oy TyIIUX COOBITUI M pa3BUTHS IIpoIecca.

BuinyckHux noayuum 603mMONCHOCHb HAYYUMbCAL:

* CaMOCmMosAmenbHO CMagums Hogble yuebHble yeau U 3a0ayil;

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 60 BPEMEHHOU nepcnekmuse;

* NpuU  NIAHUPOBAHUU OOCMUNCEHUs. yenell CAMOCMOSAMENbHO, HOIHO U A0eK8AMHO
YUuUmuleams yCio8us. U CpeoCmea ux 00CMUNICeHUs,

* guIOENAMb  ANLMEPHAMUBHBIE CNOCOObL OOCMUMNCEHUS. Yeau U ebloupams Hauboaee
aghghexmuenwiii cnocoo,



* OCHOGAM camope2yiayuy 6 Y4eOHOU U MNO3HABAMENbHOU OesimeNbHoCmu 8 ¢opme
OCO3HAHHO20 ~ YNPABIeHUs C8OUM NOBedeHuemM U OesimelbHOCMbI0, HANPAGIeHHOU Ha
docmudiceHue NOCMAasieHHbIX yeel,

* ocywjecmensims NO3HABAMENbHYIO peieKcuro 8 OmuoueHuu Oelcmseull no peuleHuio
VUeOHbIX U NO3HABAMENLHBIX 3a40aY,

* A0eK8AMHO OYeHUBaAMmb O00BEKMUBHYIO MPYOHOCb KAK Mepy @Gakmuueckoeo uiu
NPeononazaemo2o pacxooa pecypcos Ha peuenue 3a0ayu,

* A0eKBAMHO OYEHUBAMb CB0U BO3ZMONCHOCMU OOCMUIICEHUS Yelu OnpeoesénHOl
CILOJACHOCMU 8 PA3TIUYHBIX ChEPax camoCmoamenbHOlU 0essmeIbHOCMU,

* OCHOBAM camMope2yIayUY IMOYUOHATILHBIX COCMOAHULL

* npunazamsv 60Jlegvle YCUIUs U Npeoooseeams mpYOHOCMU U NPEnamcmeuss Ha nymu
oocmudiceHust yenel.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBUS

BbInyCcKHUK Hay4YHUTCS:

* YIUTHIBATh PA3HBIE MHEHUS U CTPEMHUTHCS K KOOPIWHAIIMHM Pa3IMYHBIX TIO3HWIHHA B
COTPYJIHUYECTBE;

* popMynHpoBaTh  COOCTBEHHOE€ MHEHHE U  TMO3UILHI0, AapPryMEHTUpOBaTh U
KOOPJIMHHUPOBATh €€ C MO3ULUAMU MapTHEPOB B COTPYAHHUYECTBE MPHU BBIPAOOTKE OOIIETO
pEIIeHNs B COBMECTHOMW JEATEIBHOCTH;

* YCTaHABJIUBATh U CPABHHUBATH Pa3HbIC TOUKH 3PEHUS, IPEXKIEC YeM MPUHUMATH PELICHUS U
JienaThb BbIOOD;

* APryMEHTHPOBATh CBOIO TOYKY 3PEHHUS, CIHOPUTH U OTCTAaUBaTh CBOIO TMO3HIMIO HE
BpaKAECOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM;

* 3aJ1aBaTh BONPOCHI, HEOOXOAMMBIE Il OpPTraHU3alMM COOCTBEHHOM JesITEeIbHOCTH U
COTPYHUYECTBA C MAPTHEPOM;

* OCYIIECTBIISITh B3aMMHBIA KOHTPOJIb U OKa3blBaTh B COTPYIHHYECTBE HEOOXOIUMYIO
B3aWMOIIOMOIIIb;

* aJICKBaTHO HCIIOIH30BaTh Peyb ISl INIAHUPOBAHUS M PETYISAINU CBOCH IeATEIbHOCTH;

* aJICKBaTHO  HCIIONB30BATh  PEUYEBBIE  CPEICTBA  JUIS  PEHICHHS  Pa3TUYHBIX
KOMMYHHUKATHBHBIX 33/1a4; BJIaJE€Th YCTHOM W MUCHMEHHOW PEUYBI0; CTPOUTH MOHOIIOTUYECKOE
KOHTEKCTHOE BHICKAa3bIBAaHUE,

* OPraHU30BbIBATh U MJIAHUPOBATH YIEOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMH,
OTIpeNeNATh 1edr M (YHKIMH YYaCTHHKOB, CIIOCOOBI B3aMMOJICHCTBHS; IUIAHUPOBATH OOIIWE
crocoObl paboTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY JIeHCTBHIA mapTHEPA, YOSKAaTh;

* paboratb B Trpynme — YyCTaHaBIMBaTh paboune OTHOIICHHS, 3(PPEKTUBHO
COTPYAHHMYATh W CIOCOOCTBOBaTh MPOAYKTUBHOW KOOTIEpAIMH; HHTEIPHUPOBATHCS B TPYIITY
CBEPCTHHUKOB U CTPOUTH NMPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHHUKAaTUBHOW pediexcum;

* HCTIOJIB30BATh AaJIEKBATHBIE SI3BIKOBBIE CPEACTBA [JJISI OTOOpPa)XKEHHs] CBOMX 4YYBCTB,
MBbICIIEl, MOTUBOB U MOTpEeOHOCTEH;

* 0TOOpaxkaTh B peud (omucaHue, 0ObSICHEHHE) CO/IepIKaHNe COBEPIIAEMbIX JEHCTBUI Kak
B (hopMe IpOMKOI cOIMaIN3UPOBAHHON peun, TaK U B (popMe BHYTPEHHEN peun.

Buinyckuux nonyuum 603MOoACHOCMb HAYUUMBCA:

* YUUMbIBAMb U KOOPOUHUPOBAMb OMIUYHbIE O COOCMBEHHOU NO3UYUU Opy2ux nooell 8
compyOHuyecmee;

* YUUMbIBAMb pa3Hble MHEHUsl U UHmMepecyl U 000CHOBbIBAMb COOCMBEHHYIO NOSUYUIO,

* NOHUMAMb OMHOCUMENbHOCb MHEHU U HOOX0008 K peuleHUuI0 npoo.aiembl;

* NPOOYKMUBHO paspeulamsv KOHGIUKMbL HA OCHOGe Yuéma UHmMepecos U NO3UYULl 8cex
VUACMHUKO8, NOUCKA U OYEHKU albMEePHAMUBHLIX CNOCco008 paspeulenus KOHDAUKMOS,
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00208apuUBaAMbCSL U NPUXOOUMb K 00UjeMy PeUleHUI0 8 COBMECMHOU 0eameabHOCIU, 8 MOM YUCTe
8 cumyayuu CMoaKHOBEHUsL UHMEPECOs;

s Opamb Ha cebs UHUYUAMUBY 8 OP2AHU3AYUU COBMECMHO20 Oelicmaus (0enogoe
JUOEPCme0);

* 0KA3bI8aMb NOOOEPHCKY U coOelicmeue mem, Om K020 3a8UCUm OO0CMUdCEHUe yeau 8
COBMECMHOU OesimelbHOCMU,;

> ocywecmensimoy  KOMMYHUKAMUBHYIO — pegiieKculo KAk — OCO3HaHue  OCHOBAHUL
CcOOCMBEHHbIX Oelicmaull U Oeticmsull Napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOJIHO Nepedasams
napmuépy HeooxX00UMY0 UHDOPMAYUIO KAK OpUeHmup 0 NOCMpPOeHUst Oeticmeus,

s gcmynamo 8 Ouan02, a MaKdice Y4acmeo8ams 6 KOJLIEKMUBHOM 00CYlcOeHuu npoobiem,
YUacmeosamv 8 OUCKYCCUU U ApeyMEeHMUpo8ams C80K NO3UYUIO, 81A0emb MOHOIOSUYECKOU U
ouanocuyeckou opmamu pedu 8 coOmeemcmeuu ¢ cpAmMMamuiecKumMu U CUHMAKCUYeCKUMU
HOpMAamMu pOOHO20 S3bIKA,

* C1e008amb  MOPANbHO-IMUYECKUM U NCUXOJIOSUYECKUM  NPUHYUNAM — OOWeHus U
COMPYOHUYECMBA HA OCHOBE YBANCUMENLHO20 OMHOWEHUSL K NAPMHEPAM, BHUMAHUS K TUYHOCIU
0pPY2020, A0EKBAMHO20 MENCIUUHOCIHO20 80CNPUSMUS, 20MOBHOCMU AOEKBAMHO Peazuposambs
Ha HYx#cObl Opyeux, 6 YACMHOCMU OKA3bl8AMb HOMOWb U IMOYUOHALLHVIO HOOOEPICKY
napmuépam 6 npoyecce 00CMudiceHus: ooujell yeau COBMeCmHoU 0esimenlbHOCU,

* ycmpausamo 3gpexmusHvle epynnosvie 00CYyHCOeHus U obecneuusams 0OMeH 3HAHUAMU
MedHCOY UneHamMu epynnvl 05l NPUHAMUSA IDHEKMUBHBIX COBMECTHBIX PeUleHULL,

* 8 COBMECMHOU 0esiMenIbHOCMU YEMKO (YOPMYIUPOSAms yeau epynnvl U No360Jmsy eé
VUACHUKAM NPOSGIAMb COOCMBEHHYIO IHEPIUIO O OOCTMUNCEHUS IMUX YeTell.

Conep:xanue yueOHOI0 npeamera

®du3uka ¥ pusnyecKkue MeToAbl U3YyUYeHHUS MPUPOIBI

Ouzuka — Hayka o mpupozae. Ousmdeckue Tena u sBieHud. HabOnrogeHue u omucaHue
¢uznueckux sBiaeHuil. dusnmyeckuil skcrepuMeHT. MopaenupoBaHue SBIEHUH U OOBEKTOB
MIPUPOJBL.

@u3nyeckue BEIWYMHBI W HX HU3MEpeHHe. TOYHOCTh W TMOTPEIIHOCTh HW3MEPEHUHU.
MexyHapoaHasi CUCTEMA €IUHULL.

®u3nyecKkue 3aKOHbl U 3aKOHOMEpHOCTH. Pu3nka U TexHuka. HaydHblil MeTo/ MMO3HAHUS.
Ponpb ¢pusuku B hopMupOBaHNN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

MexaHnuueckue siBJIeHHUS

Mexanuyeckoe JBIKEHHE. MarepuanbHas TOYkKa Kak MojJeidb (U3WYECKOro Tena.
OTHOCHUTENHLHOCTh MEXaHMYEeCKOoro JBmkeHHsA. (Cucrema orcdyeTra. OM3HUYSCKHE BEIUYHMHEL,
HEOOXOUMBIC NJISi OMHUCAHUS JABM)KCHUS M B3aUMOCBS3b MEXIYy HUMHU (IIyTh, MEpeMeIleHue,
CKOPOCTh, YCKOPEHHE, BpeMs JBIKCHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBwxkeHue. PaBHOMepHOe nBMXeHHE 1O OKpyxkHOcTH. IlepBeii 3akoH HerooToHa ©
nnepuus.Macca tena. [notHocts BemectBa. Cuita. Eqununsl cuiibl. Bropoit 3akon HeroToHa.
Tperuit 3akon Heroorona. CBobognoe mnaaenue Ten. Cuiia TSHKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ympyroctu. 3akoH ['yka. Bec Tema. HeBecomocth. CBsi3b MeXIy CHIION
TSXKECTU W Maccod Tena. /lunamomerp. PaBHopeiicTByromias cuia. Cuna TpeHusi. Tpenwue
cKoJpxkeHus. Tpenue nokos. TpeHue B IpUpOJe U TEXHUKE.

Hmnynbsc. 3akoH COXpaHEHHUs UMITyNbca. PeakTuBHOE NBIKeHHE. MexaHnuueckas paboTa.
MouHocte. DHeprus. [loreHuuanbHas U kuHeTHYeCcKast 3Heprus. [IpeBpamienne ogHOTO BHAA
MEXAHUUYECKOM HEPTUHU B APYroil. 3aKOH COXpaHEHUS IOJHOW MEXaHUUYECKOM SHEPTUN.

[IpocThie MexaHM3MBbI. Y CIIOBHUSI PaBHOBECHSI TBEPJAOrO Teja, UMEIOIIEr0 3aKpEIICHHYIO
OCbh ABWXKEHUA. MOMEHT cunibl. [Jenmp msancecmu mena. Peryar. PaBHOBecHEe cuil Ha pblyare.
Peryaru B TexHuke, ObiTy u mipupoje. [loaBrkHbIe U HEMOABUXKHBIE OJIOKH. PaBeHCTBO paboT
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IPU HCIIOJIb30BAaHUU TPOCTBIX MEXaHU3MOB («30J0TO€ MpaBWIO MeXaHUKW»). Koadduument
IIOJIE3HOTO ACUCTBHS MEXaHU3Ma.

JHasnenue TBepabIx Ten. Exunuiel n3mepenus naieHus. CocoObl HI3MEHEHUS AaBICHHS.
JaBnenue xuakoctedl u ra3oB 3akoH Ilackand. /laBneHue KUAKOCTH HA JHO U CTEHKH COCYAA.
CooOmarommecs cocynsl. Bec Bo3myxa. ATmocdepHoe naBieHue. M3mepenue arMocdepHOTo
nasienus. OnelTr Toppuuennu. bapomerp-anepoun. ATMocdepHoe AaBiIeHHE Ha pa3IMYHBIX
BbICcOTax. ['MapaBinueckue MexXaHu3Mbl (IIpecc, Hacoc). JlaBineHue >XUAKOCTM W ras3a Ha
IOTPYKEHHOE B HUX Teno. Apxumenosa cwia. [naBanue Ten u cynos Bo3ayxomnnaBanue.

Mexanuueckue konebanusi. Ilepwon, wacrora, ammutyna Kosebanuid. Pe3onanc.
MexaHnueckue BOJIHBI B OHOPOAHBIX cpenax. JlyinHa BOJNHBL. 3BYK KaK MEXaHMYECKas BOJIHA.
I'pOMKOCTB 1 BBICOTAa TOHA 3BYKA.

TenJioBble sIBJICHUA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJbl. TeIIOBOE€ JBHKEHHE AaTOMOB U MOJIEKYI.
Juddy3us B razax, ®KHIKOCTIX U TBEPAbIX Telax. bpoynosckoe osudicenue. BzaumopaencTaue
(mpuTsKEHME M OTTAJIKMBAaHUE) MOJEKYJ. ArperatHble COCTOSHUS BellecTBa. Paznuuue B
CTPOEHUH TBEPABIX TEI, KUAKOCTEH U Ta30B.

TemoBoe paBHOBecue. TemnepaTtypa. CBsi3b TeMIlepaTypbl €O CKOPOCTbIO XaOTUYECKOTO
JBWDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenaya Kak CrocoObl U3MEHEHUs
BHYTpeHHEH OSHepruu Tena. TemmonpoBogHocTh. KonBeknwmsa. Hzmydenwme. Ilpumepst
TEIUIONEpeayl B IPUPOAE U TexHUKe. KonuuecTBO TEIUIOTHI. YenbHas TEIIOEMKOCTb.
VYienbHas TemjgoTra CropaHusi TOIUIMBA. 3aKOH COXPaHEHMUsI M IIPEBpALICHHS HSHEPruu B
MEXaHUYECKUX U TEIUIOBBIX Ipoueccax. IlnaBieHne u oTBeplaeBaHME KPUCTAUIMYECKUX TEIL.
VnenbHas temsora IuiaBieHus. Mcnapenune u konaeHcauus. llormomieHue »Hepruu mpu
WCIIAPEHNN JKUAKOCTH U BBIACIEHUE €€ NpU KOHJeHcaluuu mnapa. KuieHue. 3aBHCHMOCTb
TEMIEPAaTypbl KUIEHUS OT JaBleHUS. YJellbHas TEljoTa MapooOpa3oBaHUs M KOHJEHCAIUH.
Brnaxxnocte Bo3ayxa. Pabota raza mpu pacmupenun. [IpeoOpa3zoBaHus SHEpruu B TEIUIOBBIX
MalIMHax (mapoBasi TypOMHA, JBUTATEh BHYTPEHHETO CrOpaHus, peakTUBHBIN nuratens). KI1/]
TEIUIOBON MAIMHBI. DKon02uuecKue npooemvl UCHOIb30BAHUS MENT08bIX MAULUH.

DJIeKTPOMarHuTHbIE SIBJICHUSI

Onextpuzanus ¢uznyeckux Tes. B3aumopelicTBue 3apsbkeHHbIX Ten. JBa  pona
AIIEKTPUYECKUX 3apsiioB. JIeMMMOCTh 3JIEKTPUUECKOrO 3apsiia. DJIEMEHTApHbIN AJIEKTPUUYECKUI
3apsl. 3aKOH COXPAaHEHHUs OJJIEKTPUYECKOro 3apsana. I[IpoBOIHUKHM, NOJYNPOBOJHUKH U
M30JISITOPBl AJIEKTPUYECTBA. DJIEKTPOCKON. DJIEKTPUUYECKOE IMO0Jie KaK OCOOBbIM BHJI MaTEpHUU.
Hanpsocennocmo snekmpuuecko2o noas. JIeWCTBHE 3IEKTPUUYECKOTO IOJS Ha JJIEKTPUYECKHE
3apsabl. Kondencamop. Onepeus 21eKmpuiecko2o nojsi KOHOeHCamopa.

ONEeKTpUYecKUd TOK. VICTOUHMKHM BIIEKTPUYECKOIO TOKAa. OJEKTpUUECKas LENb U €€
coctaBHble yacTu. HanpaBnenue u AecTBUs 3JeKTpHUUEcKOro Toka. Hocurenu snexkTpruueckux
3apsa0B B MeTauiax. Cuina Toka. DJIEKTpUYECKOE HANPSHKEHHUE. DIIEKTPUUYECKOE CONPOTHBIIEHHUE
MPOBOAHUKOB. EMHUIIBI COTPOTUBIIEHUS.

3aBUCHUMOCTb CHJIBI TOKa OT HampspKeHMs. 3akoH Oma A ydacTka LEeNnu. YAENIbHOE
conporusieHne. Peocratel. IlocrmenoBaTenbHoe coelMHEHHE NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE NTPOBOIHUKOB.

Pabora anekTpuyeckoro mossi 1Mo MEPEeMENIeHHIO 3JIEKTPUYECKHX 3apsaoB. MOIIHOCTH
NIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB JIEKTPUYECKUM TOKOM. 3akoH Jlxoyns -
Jlenna. DnexTpuuecKkre HarpeBaTelbHbIE U OCBETUTENbHbBIE MPUOOPHL. KopoTKkoe 3aMbIkaHue.

MaruautHoe none. Maaykuusa MarHuTHOro noss. MarautHoe nosie Toka. OnbsIT Opcrena.
MarautHOoe 1OJI€ TIOCTOSHHBIX MAarHuTOB. MarHutHoe mose 3eMiM. OJICKTPOMArHMr.
MarnuTtHoOe 10JIe KaTylIKU ¢ TOKOM. lIpumeHeHue 31eKTpOMarHuToB. JIeMCTBUE MAarHUTHOIO
IIOJI1 HAa NPOBOJHUK C TOKOM M JBIKYINYIOCS 3apsbkeHHyro dactuny. Cuna Amnepa u cuna
Jlopenya. DNeKTpoABUraTellb. SIBIeHNE 3JEKTPOMAarHUTHON MHAYKIMA. OnbITel Papanes.

10



DneKkTpoMarHuTHele — KojieOaHus.  Konebamenvhviti  KOHmMYyp.  DieKmpocenepamop.
Ilepemennwvii mok. Tpancgopmamop. llepenada >IEKTPUYECKON DSHEPrMH HA PACCTOSIHHE.
DNEeKTPOMarHUTHBIE BOJHBI U MX CBOUWCTBA. [Ipunyunsl paouocessu u menesudenus. Bausnue
9NIEKMPOMASHUMHBLX U3TYYEHU HA HCUBbLE OP2AHUIMBI.

CBer — onekrpomarHuTHas BoiHa. Ckopocth cBera. McrouHuku cBeTa. 3aKOH
MPSIMOJIMHEMHOTO PacipoCTpaHEHUE CBETA. 3aKOH OTpakeHus cBeTa. [limockoe 3epkaino. 3akoH
npenomiieHus: ceeta. JInu3pl. @oKycHOE pacCTOSHUE U ONTHYECKas cuia JuH3bl. M300pakenne
npeaMera B 3epkalie U JmH3e. Onmuyeckue npubopel. 1'ma3 Kak ONTHYECKas CHCTEMA.
Hucniepcus ceta. Uumepghepenyus u ougppakyus ceéema.

KBaHTOBbBIC IBJICHUS

Crpoenue aromos. IlnanerapHas monenb aroma. KBaHTOBBIN XapakTep MOIVIOIIEHUS U
UCITyCKaHHUsI CBETa aTOMaMHU. JInHeWJaTbie CIEKTPHI.

OmnsiTel Pesepdopra.

CocraB aromHoro szapa. IIpoToH, HEUTPOH U SIEKTPOH. 3aKOH OWHIITEHHA O
NPOTIOPIMOHATIBHOCTH MAacChl W dHEPruu. [leghekm macc u dHepeusi c6a3u AmMOMHbIX soep.
PagnoaktuBHocts. Ilepmon monypacnana. Anbda-uznydenue. bema-uznyuenue. ['amma-
usnyuyenue. Snepueie peakuuu. Mctounuku sHeprun CosHLa U 3Be3[. SlnepHas sHEpreTHka.
OKronocuueckue npodremvl pabomvl amomMHuvX Inekmpocmanyuti. Jlozumerpus. Biusanue
PAOUOAKMUBHBIX USTYYUEHUL HA HCUBbLE OPSAHUSMBI.

Crtpoenue n 3BoJionus Beesennoit

['eonenTpryeckas U relvonueHTpUYecKas cucTeMbl Mupa. dusnyeckas Npupoaa HeOECHbIX
ten Conneunoit cucremsl. [Ipoucxoxaenue ComHeuHoil cuctembl. ®dusnueckas npupoaa
Connua u 38e31. Ctpoenue Beenennoit. OBononust Beenennoii. ['unoresa bosnbiioro B3pbIBa.

IIpumepHBbIe TEMBI JTA00PATOPHBIX M NPAKTHYECKHUX PadOT

JlaGopaTopHbie pabOThl (HE3aBUCUMO OT TEMATHYECKOW MPUHAJIC)KHOCTH) ACIATCS
CJIEIYIOIINE TUIIBL:

1. [IpoBenenue npsAMbIX U3MEPEHUIN PU3NYECKUX BETUUUH

2. Pacuer MO MONYYEHHBIM pe3yibTaTaM MPSMBIX H3MEpPEHUN 3aBUCHMOTO OT HHUX
napameTpa (KOCBEHHbIC U3MEPEHHUS).

3. HaOnroneHue sBIEHUH M TOCTAaHOBKA OIBITOB (HAa KayeCTBEHHOM YpOBHE) IO
oOHapyXeHHIO (aKTOPOB, BIUSIOIINX HA IPOTEKAHNE JAHHBIX SBJICHUI.

4. VccnemoBaHuWe 3aBUCMMOCTH OJHOM  (pU3MYecKOW BENWYMHBI OT JAPYro ¢
MIPEICTABJICHUEM PE3yIbTAaTOB B BUJIE TpaduKa WU TaOIHUIIbI.

5. TlpoBepka 3agaHHBIX MPEANONOKEHHH (MpsAMble U3MEpPEHUs (PU3NUECKUX BENUYUH U
CPaBHEHME 3aJIaHHBIX COOTHOLICHUH MEXAY HUMM).

6. 3HaKOMCTBO C TEXHUYECKMMHU YCTPOHCTBAMHU U UX KOHCTPYHPOBAHHE.

Jlrobass pabowast mporpamMma JOKHA MpPeIycMaTpUBaTh BBINOJIHEHHE JIaDOPaTOPHBIX
paboT BceX YyKa3aHHBIX THUMOB. BbIOOp TeMaTWKM M yuclia padoT KaXKAOro THIMA 3aBHCUT OT
ocobeHHocTell paboueit mporpammsl 1 YMK.

IIpoBenenne npsiMbIX H3MepeHUil (PU3NYECKHX BeJIUYNH
N3mepenue pasmepos Tell.

N3mepenune pazMepoB MaJIbIX TEll.

N3mepenune maccel Tena.

W3mepenue oobema Tena.

N3mepenue cuibl.

W3mepenue BpeMeHH Ipoliecca, neproaa KoueoaHui.
N3Mepenne TemmnepaTypsl.

W3mepenue naBieHus Bo3ayxa B OAJJIOHE MO/ MOPIIHEM.
. I3mepenue cuitbl TOKa M €ro peryjnpoBaHue.

10 W3mepenne HanpsHKeHUS.

CoNoR~wWNE
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11. U3mepeHnue yrioB najieHus U OpeIOMIICHUS.
12. U3zmepenue HOKYCHOTO PaCCTOSIHUS JIMH3BI.
13. H3mepenue paanoakTUBHOTO (poHa.
Pacuer mo moJiyyeHHbIM pe3yJabTATaAM MNPSAMbBIX H3MEpPEeHUIl 3aBHCHMOI0 OT HHX
napaMerpa (KOCBeHHbIe H3MePeHNs)
W3mepenue miIoTHOCTH BEIIECTBA TBEPOTO Tea.
Onpenenenne KodhhUIMEHTa TPEHUS CKOJBKCHHSL.
Omnpenenenue KecTKOCTU MPY>KUHBI.
OmnpeneneHne BBITAJIKUBAIOIIEH CHJIBIL, JAECUCTBYIOLIEH Ha MOIPY)KEHHOE B KHUAKOCTb

NS

TeJNo.

5. OrmpeneneHne MOMEHTA CHIIBI.

6. M3mepeHne ckopocT paBHOMEPHOT'O ABUKECHHUS.

7. 3mepeHue cpeiHel CKOPOCTH IBHIKEHUS.

8. M3mepeHne yCKOpeHUs PaBHOYCKOPEHHOTO JIBHXKEHUSI.

9. Omnpenenenne padoOTH M MOIITHOCTH.

10. Ompenenennie 4acTOThI KoieOaHUM TPy3a HA IPYKUHE U HUTH.

11. Ompenenenrie OTHOCUTENBHOMN BIAKHOCTH.

12. OmpeneneHue KOJIMYECTBA TEILIOTHI.

13. Ompenenenue yaeabHON TEIIOEMKOCTH.

14. Usmepenue pabOThI U MOIIHOCTH 3IEKTPUYECKOTO TOKA.

15. U3mepenue conpoTuBICHUS.

16. OmpeneneHue ONTHYECKON CHIIbI TUH3HI.

17. VccnenoBanue 3aBUCMMOCTH BBITAIKUBAIOIIECH CUJIBI OT 00BbEeMa MOTPYKEHHOW YacTH
OT IJIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH M MacChl Tena.

18. UccnemoBanne 3aBUCHMOCTH CHJIBI TPEHHS OT XapakTepa IIOBEPXHOCTH, €€
HE3aBUCHMOCTH OT IUIOLIA/IH.

Ha0nronenne siBjleHMii M NOCTAHOBKA ONBITOB (HAa KadyeCTBEHHOM YPOBHe) IO
o0HapysKeHUI0 (AKTOPOB, BJMAIOIINX HA NPOTEKAHUE TAHHBIX SIBJCHHI

1. HaOmionenue 3aBUCUMOCTH IepHofa KojieOaHMW TIpy3a Ha HUTH OT JJUHBI U
HE3aBUCHUMOCTHU OT MacChl.

2. HaOmroieHne 3aBHCHMOCTH TIepHOJa KojeOaHWid Tpy3a Ha TpPYKHHE OT MacChl H
KECTKOCTH.
Habutoienne 3aBUCHMOCTH JJaBJI€HMSI ra3a OT 00beMa U TeMIIEpaTyphl.
HabmnroneHue 3aBUCMMOCTH TEMIIEPATyphl OCTHIBAIOIEH BOJBI OT BPEMEHH.
WccnenoBanue siBiieHUs B3aUMOJCHCTBYS KaTYIIKU C TOKOM M MarHuTa.
HccnenoBanue siBJICHUS AJIEKTPOMarHUTHON MHIYKIINH.
Habuntoienue siBjaeHus OTpaKeHUs U MPEIOMIICHUS CBETA.
HaGmnronenue siBleHUs! TUCTIEPCUU.
OObnapyxeHue 3aBHCHUMOCTH COINpPOTUBJICHHS MPOBOJHUKA OT €ro mnapaMeTpoB U
BELIECTBA.

10. HccnemoBanne 3aBUCIMOCTH Beca Tela B )KHIKOCTH OT 00heMa MOTPYKEHHOH YacTH.

11. UccnenoBaHnue 3aBUCUMOCTH OJHOM (pU3MUYECKOW BETUYMHBI OT JpPYyrol c
MIPEICTABICHUEM PE3yIbTaTOB B BHUJIE TpaduKa WiIH TaOIUIIBI.

12. UccnenoBaHue 3aBUCUMOCTH Macchl OT 00beMa.

13. HccnemoBanne 3aBUCUMOCTH TIyTH OT BPEMEHHU MIPHU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

14. UccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHM U MYTHU MPH PaBHOYCKOPEHHOM
JIBUOKEHUH.

15. HccnenoBanue 3aBUCMMOCTHU CHIIBI TPEHUS OT CHJIbI JaBJICHHUS.

16. HccnenoBanue 3aBUCUMOCTH Je(pOPMALIUU IPYKHUHBI OT CHJIBI.

©COoNo kAW
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17.
18.

MaccChbI.

19.
20.
21.

HccnenoBanue 3aBUCUMOCTH NEPHOA KOJIeOaHUH Ipy3a Ha HUTH OT JUINHBI.
HccnenoBanue 3aBUCUMOCTH NE€pHOAA KojeOaHH rpy3a Ha MPYKHUHE OT JKECTKOCTH U

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA Y€pe3 IPOBOJIHUK OT HANpPSKEHUS.
HccnenoBanue 3aBUCMMOCTY CHIIBI TOKA YEPE3 JIaMIIOUKY OT HAIPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH yTIJjla IPEJIOMIIEHUS OT yIila MaJeHHUs.

IIpoBepka 3agaHHBIX NPeaNoa0KeHul (MpsAMble U3MepeHus (PU3NUYECKUX BeJIUYHH U
CpaBHEHHUeE 32/IaHHbIX COOTHOIIEeHUIT Mexay HuMu). [IpoBepka runores

1.

[TpoBepka rUMOTE3bI O JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B TpyOKe

OT TEMIIEPATYPHI.

2.

IIpoBepka runoressl 0 NpsIMON POIOPLUOHATIBHOCTH CKOPOCTU IIPU PAaBHOYCKOPEHHOM

JBUKCHUH MTPOUIEHHOMY ITYyTH.

3.

HpOBepKa THUIIOTE3bI: MPU IIOCICAOBATCIIBHO BKIKOYCHHBIX JIAMIIOYKH W IIPOBOJHHUKA

HJIN ABYX IIPOBOJHUKOB HAIIPSZKCHUA CKIIAAbIBATh HCJIb3A (MO)I(HO).

4.

IIpoBepka npaBuia CII0KEHUS TOKOB Ha JABYX IIapaJUICIbHO BKIIFOUEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOHCTBAMU U UX KOHCTPYMPOBaHHE

KoncTpynpoBanue HakJIOHHOM MIIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII1/I.
KoHcTpyupoBaHue apeoMeTpa 1 UCIbITaHUE €ro PadoTHI.
COopka 2/1eKTpUYECKOM LIeNH U U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX Y4aCTKaX.
COopka 37eKTpOMarHuTa U UCHbITaHUE €ro JIeHCTBHUS.
N3ydeHue aneKTpuyecKoro ABUraTelis MOCTOSHHOTO TOKa (Ha MOJEIN).
KoHcTpynpoBaHue 21€KTpOABUTATENS.
KoHcTpyrpoBanue Mozenu Tejieckona.
KoHcTpynpoBanue MO€ENIN JIOAKHU C 3aJaHHON IPy30I10{bEMHOCTBIO.
OrneHka cBOEro 3peHus U o00p OYKOB.
KoHcTpyrpoBaHue NpoCcTENIIETO reHEPATOPA.
N3ydeHue cBOMCTB U300pakeHUs B JIMH3AX.

TemaTnyeckoe NJIaHMPOBaAHUE

No KonnyecTBo yacoB, OTBEIEHHBIX HA U3y4eHHE GU3UKU B
OCHOBHOM IITKOJIE
Tema(pazaen)/knacc ! 8 9 peero 1o
KJ1acc| KJj1acc | Kjiacc bakty

1 |®usnka u puznyecKkrne MeTo bl U3Y4YEeHHUs IPUPOIbI 4 - - 4

2 [MexaHNUECKHUE SIBICHUS 57 33 90

3 [TemioBble sIBICHUS 6 23 - 29

4 [OnexkTpuyeckue U MarHUTHBIE SIBJICHUS - 34 - 34

S [21eKTpoMarHuTHBIE KOJICOAHUS M BOJIHBI - 10 16 26

6 |KBaHTOBBIC SBJICHMS - - 17 17

7 |Ctpoenue u sBotonMs Beenennoi 17 17

8 PlaboparopHbie pabOTHI 10 | 10 6 26

O |[KontposbHble paboThI 5 5 5 15
10|l IToroBoe NoBTOpEHNE 2 2 2 6
11|Pe3epB 1 1 2 4
12{Bcero 70 | 70 | 105 245

7 KJIacc

TemaTnuyeckoe NIAHUPOBaAHUE
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Beenenne. ®u3nka u puznyecKkue MeTOAbl H3y4YeHHUsI IPUPOABI. (4 1)

O®uzuka — Hayka o mnpupoje. HabOmionenue u onucaHue (U3HUECKUX —SBICHUH.
®uznyeckue npudopsl. Puznueckre BEIUUYMHBI U UX HU3MepeHue. Ilorpemnoctu n3mepeHuit.
MexnayHnaponHas cucteMa equHul. Pusmnka u texHuka. Ou3nka U pa3BUTHE NPEICTABICHUN O
MaTepUaIbHOM MUPE.

Jlemoncmpayuu.

[Tpumeprl MEXaHUYECKUX, TEIIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SBJICHUM.
duznyeckue npudopkI.

Jlabopamopnas paboma.

1.Omnpenenenue LeHbI IeIeHUS U3MEPUTEIBHOTO Mpudopa.

ITepBoHaya/ibHBIE CBe/IeHUsI 0 CTPOEHUH BemecTBa. (6 1)

Crpoenue BemectBa. ONbIThI, JOKa3bIBAIOIINE ATOMHOE CTPOCHHE BellecTBa. TerioBoe
JBIDKEHUE aTOMOB M MoJekyid. bpoyHoBckoe nmwxkenue. uddysus B razax, >KHIKOCTAX U
TBEpABIX Tenax. BzaumojelicTBue dYacTHIL] BellecTBa. ArperaTrHble COCTOSIHUS BELIECTBA.
Monenu CcTpOeHHUs Ta30B, KHJIKOCTEH M TBEPABIX TEJ U OOBSICHCHHWE CBOWCTB BEIIECTBA Ha
OCHOBE 3THX MOJEIIEH.

Jlemoncmpayuu.

Huddysus B razax u xuakoctsax. CoxpaHeHne oobeMa KUAKOCTU MPU U3MEHEHUU (HOPMBI
cocyaa. CuenjeHue CBUHIIOBBIX IUIMH]IPOB.

Jlabopamopnas paboma.

2.0mnpeneneHue pa3MepoB MajbIX TEIl.

B3aumopeiictBue Teu. (23 4)

Mexanuueckoe aBukeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro JBUXKEHHS. TpaekTopus.
ITyts. [IpsimonuHeliHOe paBHOMEpPHOE IBHKeHHE. CKOpPOCTh PaBHOMEPHOIO NPSMOJIMHENHOTO
neuxkeHus. HepaBHomepHoe nBukenue. ['paduku 3aBUCHMOCTH NMyTH W MOAYJSL CKOPOCTH OT
BpPEMEHM JIBMKEHUs. SIBienue unepunu. MueptHOCTh Ten. Macca tena. M3smepenne maccel Tena
¢ mnoMoimbio BecoB. IlmoTHocTe BemecTBa. MeToasl U3MEpeHHs MacChl U IJIOTHOCTH.
Bsaumogpeiicreue ten. Cuia. IIpaBuino ciaoxeHus cwuil, IEHCTBYIOIIMX IO OJHOM npsmoil. Cuia
ynpyroctd. 3akoH ['yka. MeTtoasl usmepenus cuisl. Jlunamomerp. I'paduueckoe nzoOpaxenue
cunbl. SIBieHue tarorenus. Cuna TskecTd. CBA3b MEXAY CHIION TSKECTH M Maccoil. Bec tena.
Cuna tpenus. TpeHue ckonbxeHus, KadeHus, mokos. llogmmmnuuku. LleHTp TsbkecTH Tena.
dusnueckas npupojaa HedecHbIx Tes1 ConHeuHoi CucTeMsl.

Jlemoncmpayuu.

PaBHOMEpHOE mnpsAMONMHENHOE ABM)KEHHE. OTHOCHUTEIBHOCTH JBUKEHMS. SIBIcHME
uHepuuu. B3anmopeiicrsue ten. Cnoxenue cui. Cuia TpeHus.

Jlabopamopnvie pabombi.

3.M3mepeHune Maccel Tena Ha phlYaKHBIX BeCax.

4. U3mepenue oobemMa TBEPIOTO Telna.

5.0npeaenenue MIOTHOCTH TBEPIOTO TENA.

6. I'panynpoBanue npy>KMHbI 1 U3MEPEHUE CHJI JMHAMOMETPOM.

7.113MepeHune CHIIBI TPEHMS C IIOMOIIBI0 JUHAMOMETPA.

/laBJieHue TBepPAbIX TeJ, ra3oB, :KuaAKocTei. (21 1)

Hasnenue. JlaBnenue tBepapix Ten. [laBnenue raza. OObscHeHWE TaBleHHUS Ha OCHOBE
MOJIEKYJISIPHO-KMHETUUECKUX TpeacTaBiaeHuil. 3akoH Ilackans. JlaBieHue B KUAKOCTHU U rase.
Coob6maromuecs cocyasl. Lmo3er. 'napasmmueckuit mpecc. ['uapaBnnyueckuii TOpmMo3.

Atmoctepnoe gasnenue. OnbiT Toppuuennu. Metoasl u3MepeHnus aasieHus. bapomerp-
anepous. MI3meHeHnue atMocgepHOro naBjieHus ¢ BeicoToil. Manometp. Hacoc.

3akoH Apxumena. Yciosue miaBanus Ten. [InaBanue ten. BozayxomnnaBanue.
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Lemoncmpayuu. 3aBUCUMOCTb JaBJIEHUs TBEPAOrO TEJla HAa ONOPY OT ACHCTBYIOLIEH CHIIbI
u 1iomiaad omopsl. OOHapyxkeHue artmochepHoro aasieHus. M3mepenue armocepHOro
naBiieHus: 0apomeTpoM-anepouaoM. 3akoH Ilackans. ['uapasnuueckuit mpecc. 3akoH Apxumena.

Jlabopamopusie pabomul.

8.0npeneneHre BHITAIKUBAIOIIEH CHIIbI, AEHCTBYIOUIEH HAa IMOIPYKEHHOE B >KMJKOCTh
TeJo.

9. BoisicHeHHe yCI0BUH TUIaBaHUS TeNa B 5KUIKOCTH.

PaGora u MmomHOCTDH. DHeprus. (13 u)

Mexanuueckast padbora. Momuocts. IIpocTbie MexaHU3MbI. Y CIIOBUSI PaBHOBECHS pblyara.
MowmeHT cunbl. PaBHOBecue Tena ¢ 3aKperyieHHOW Ochbi0 BpailleHus. Buuel paBHOBecus Tedl.
«3omotoe mpaBuio» MexaHukd. Kodddumment monesHoro paeiictBus. [loreHnmanbHas u
KHHeTn4eckas sHeprus. [IpeBpaiieHue sHepruu.

Lemoncmpayuu. IIpocThie MEXaHU3MBI.

Jlabopamopusie pabomul.

10.BpisicHeHHe ycli0BUSI paBHOBECHUS pblyara.

11.0npenenenune KIIJI npu nogbeme Tena mo HaKJIOHHOW IJIOCKOCTH.

HUTorosasi kouTpoJibHas padora (1 1)

HUrtorosoe noropenue (2 4)

8 kiaacce
TemaTH4yeckoe MJIAHUPOBAHUE

TemnoBble siBjeHus (23 yaca)

TermmoBoe nBukenue. TemnoBoe paBHoBecue. Temmeparypa. BHyrpennss sHeprus. /lBa
crocoba M3MEHEHHUs] BHYTPEHHEH 3Heprum: Tersonepeaaya u padora. Bunabl Temonepenauu.
KonuuecTBo TemnoTel. YelbHas TEIUIOEMKOCTh BEINECTBA. Y IEIbHAs TEIUIOTa CrOpaHUs
TOIUIMBA. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHUYECKHUX U TEIIOBBIX MPOIIECcCaX.

ArperaTtHble cocTOsiHUS BeulectBa. [lnmaBneHue u orBepaeBaHue Ten. Temmeparypa
MJIABJICHUS. Y JenbHasg TeIioTa IiaBiieHus. Mcnapenne n konaeHcauusi. HacwleHHBIN map.
OTtHocuTenbHAST BIAXKHOCTh BO3Ayxa M ee m3Mmepenue. llcuxpomerp. Kunenue. 3aBucuMocTb
TEMIEpAaTypbl KUIEHHUS OT JaBJieHMs. YJAelnbHas Temiuora napooOpa3oBaHus. OObsCHEHHE
U3MEHEHUSI arperaTHeIX COCTOSHHMM Ha OCHOBE MOJIEKYJISPHO-KUHETUYECKHUX IIPEICTABIICHUMN.
[IpeoOpa3oBanus »HEPrUM B TEIUIOBBIX JBUraTensx. JIBuUrareiab BHYTPEHHErO CroOpaHusl.
[TapoBast TypOuna. XonoguneHuk. KIIJ[ TemmoBoro nsurartens. DKOJOTMYECKHE HPOOIEMbI
WCITOJIb30BaHMUs TEIIOBBIX MAIUH.

Jlemoncmpayuu.

SIBnenne ucnapenus. Knunenne Boapl. 3aBUCUMOCTD TEMITEPATypPbl KUIICHUSI OT JIABJICHHUS.
IInaBneHue M KpucTalmu3anus BewecTB. M3MepeHue BIaXHOCTH BO3JyXa IICUXPOMETPOM.
VYCTpOUCTBO YETHIPEXTAKTHOIO JIBUraTelsl BHYTPEHHETO CropaHus. YCTPONCTBO NapOBOM
TypOuHbl. M3MeHeHHe >Hepruu Tena Npu coBepiieHHMH paboTbl. KoHBeKIuS B JKUAKOCTH.
Tennonepenaua myreM usinydeHus. CpaBHEHHE YAEIBbHBIX TEIUIOEMKOCTENW Pa3JIMYHBIX BELIECTB.

Jlabopamopnvie pabombi.

1.CpaBHEHNE KOIUYECTB TEIUIOTHI IPU CMEIIMBAHUY BOJIBI PA3HOM TEMIIEPATYPBHI.

2.M3MepeHne OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.

dueKTpUYecKUe ABJIeHHs (29 yacoB)

Onexkrpuzanus Ten. JlBa poja dJEKTpUUECKHX 3apsAaoB. IIpoBoAHMKHM, HENPOBOAHUKU
(IMPNEKTPUKH) U MONYIPOBOAHUKH. B3auMonelcTBue 3apsKeHHbIX Tell. DJIEKTpUUECcKoe MoJIe.
3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsna. [lennMOoCTh 3JIEKTpUYECKOro 3apsaa. DJIEKTPOH.
CTpoeHune aToMOB.

OnexkTpuueckuid TOK. [albBaHMYECKHME AJIEMEHTBI M aKKyMyssaTopbl. /JlelicTBus
3JIEKTPUYECKOTO TOKa. HampaBiaeHue  3JIEKTpHUYECKOrO  TOKAa.  OJJEKTpUYecKas  LElb.

15



DNeKTpUUYECKHil TOK B MeTaiiax. Hocutenu 3nekTpuyeckoro Toka B MOJyNnpoOBOAHUKAX, Ta3ax U
anekTponutax. llomynmpoBogHukoBeie npubopsl. Cuna Toka. AmmepMmeTp. DIEKTPUUYECKOoe
HarnpsbkeHue. BonbTMmeTp. DnekTpuueckoe compoTuBieHHe. 3akoH Owma s ydacTka
3JIEKTPUYECKOM LIenu. Y IeJIbHOE JIeKTpuueckoe conporusienue. Peocratel. [locnenoBarensHoe
U TapaJlyieIbHOE COSIUHEHUS MPOBOHUKOB.

Pabora u momHOCTh TOKa. KONM4ecTBO TEIUIOTHI, BbIIEISIEMOE MPOBOJHUKOM C TOKOM.
Jlamna HakanuBaHMs. OJEKTPUYECKUE HArpeBaTelIbHbIE NPUOOPBI. DJIEKTPUUYECKUN CUETUHK.
Pacuer anekrposnepruu, norpedisiemoit snextporpudopoM. Koporkoe 3ambikanue. IlnaBkue
npenoxpanutenu. Konnencarop. [IpaBuia 6e30macHOCTH pu padoTe ¢ IEKTPONPUOOPAMH.

Jlemoncmpayuu.

Onektpuzanusi Teld. J[Ba poaa 3JIEKTpUUECKUX 3apsiioB. YCTPOMCTBO U JCHCTBUE
anekTpockona. IIpoBOIHMKM UM HM30IATOpBL.  OjeKTpu3auus uepe3 BiusHHe. llepenoc
AIEKTPUUECKOTO 3apsjia ¢ OAHOrOo Tena Ha aApyroe. Mcrounnku noctostHHOro Toka. CocraBieHue
3JIEKTPUYECKOH LEIH.

Jlabopamopusie pabomul.

3. COopKa 3JeKTPUUECKO 1IeTH U U3MEPEHHE CUIIBI TOKA B €€ Pa3IMYHbIX yJacTKax.

4. I3amepeHue HanpsHKEHUST Ha PA3IMYHBIX YIaCTKaX JIEKTPUUECKOM LIETIH.

5. PerynupoBanue cuiibl TOKa peOCTaToM.

6. V3MepeHne COMPOTHBIICHHUS ITPH ITOMOIIY aMIIEpPMETPa U BOJILTMETPA.

7. N3mepenue paboThl U MOIITHOCTHU AJIEKTPUIECKOTO TOKA B JIAMIIE.

DJIeKTPOMarHuTHbIE siBJIeHHs (5 YacoB)

OnbiT Opcrena. MaruuTHoe mojie TOKa.  MarHUTHOE IM0J€ KATYHIKA C TOKOM.
DNEeKTpOMarHuTel W uX TmpuMeHeHue. llocTosHHbIE MarHuThl. MarHutHOe TmoJjie 3eMIIu.
Marnutaeie Oypu. JlelicTBMe MarHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM. DIEKTPOJBUTATENb.
JunaMuk 1 MUKpOGOH.

Llemoncmpayuu.

Omneit Opcrena. [Ipunnun aecTBust MUKpo(GOHA U TPOMKOTOBOPUTEIS.

CgertoBble siBjieHus (10 yacon)

Uctounukn cBeta. IlpsamosmHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOW Cpele.
Otpaxenue cBera. Buaumoe ABMKeHUE CBETWI.  3akoH oTpaxeHus. llmockoe 3epkano.
[Ipenomnenue cpera. JInnza. @OKycHOE pacCTOSIHUE WM ONTHYECKass cuia JuH3bL. [locTpoenne
n300paxkeHuit B muH3ax. [ a3 kak ontudeckas cucrema. OnTuyeckue npudopsl.

Jlemoncmpayuu.

Hcrounuku cera. [IpsMonuHeiiHOe pacipoCTpaHEHUE CBETA. 3aKOH OTPAKEHHUS CBETA.
N3o0paxkenne B 1miockoM 3epkane. lIpemomienue cera. Xojn Jsydedr B coOuparomeid u
pacceuBaromield nuH3ax. llomyueHue wn300pakeHUN ¢ TOMOIIBIO NWH3. [IpuHIUMN neWcTBuUs
MPOEKIIMOHHOTO anmnapara. Mojiesnp riasa.

Jlabopamopnvie pabombi.

8. [Tomyuenue n300paskeHUs TIPH TOMOIITH JINH3HI.

KonTpoJubsnas pa6ora (14)

Hrorosoe nosropenue (2 yaca)

9 kjacc
TemaTnuyeckoe NJIAaHNPOBaHUE

3aKoHbI B3aMMO/IelCTBHS U IBUKeHHsI TeJl (23 4acoB)

MarepuanbHas Touka. Cucrema orcuera. [lepememenue. CKOpOCTh MPAMOJUHEHHOTO
pPaBHOMEpPHOro JBWKEHMA. [IpsAMoinuHENHOE paBHOYCKOPEHHOE IBM)KEHHME. MrHOBEHHas
CKOpocTh. Yckopenue. ['paduku 3aBUCHMOCTH CKOPOCTHM U TEpEMEIIeHHs] OT BpEMEHHU Npu
OpPSIMOJIMHETHOM ~ PaBHOMEPHOM U PaBHOYCKOPEHHOM  JBIKEHHUSIX. OTHOCHTEIBHOCTH
MEXaHWYECKOTO JBWKEHUA. ['eoleHTpuyeckas W TeJIMOLEHTPUYECKass CHUCTEMBbl MHpa.
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WNueprmaneHas cucrema orcuera. IlepBeiid, Bropoil u Tperuil 3akoHbl Hpiorona. CBoOogHOE
nageHue. HeBecoMoCTb. 3aKOH BCEMHUPHOIO TArOTEHUsS. MCKyCcCTBEHHBIE CIYTHHUKHM 3E€MIIH.
Hmnynbc. 3aKOH COXpaHEHUs: uMIyJbca. PeakTuBHOE ABMKEHHUE.

Jlemoncmpayuu.

OTHOCHUTENBHOCTH JBMKEHUS. PaBHOycKOopeHHOE nBmkeHue. CBOOOIHOE TaJIeHHE TENl B
TpyOke HproTona. HampaBiieHue ckopocTH IpH paBHOMEPHOM [JBM)KEHUHU IO OKPYXHOCTH.
Bropoii 3akon Hetotona. Tpetuit 3akon Hetotona. HeBecoMocTh. 3aK0H COXpaHEHUs UMITYJIbCA.
PeakTnBHOE IBUKEHHUE..

Jlabopamopnule pabomul u onvimoi.

1.MccnenoBanue paBHOYCKOPEHHOTO JABMKEHUS 0€3 HaYaJlbHOW CKOPOCTH.

2.M3mepenne ycKopeHHsi CBOOOHOTO MaJICHHUS.

Mexanuuyeckue KoJieOaHUs U BOJHBL. 3BYK. (12 4acoB)

KonebarenbHoe nBwxkeHue. IIpyKWHHBINA, HUTSHOH, MaTeMaTHUYECKUH MAasTHHUKH.
CBobOosHbIe U BBIHYXJIEHHBIE KoJiebaHus. 3aryxatouue kosebanus. KonebatenbHast cucrema.
AMIUIMTY]a, TEpUoJl, yactora Koyiebanuid. IIpeBparieHune sSHEpruw HpHU  KOJIeOATEIHHOM
JIBUXKEHUH. Pe30HaHC.

Pacnipoctpanenue konebanuii B ynpyrux cpenax. IlpononbHbie W monepeyHbI€ BOJIHBI.
Jmna BonHbl. CKOpOCTh BOJIHBL. 3BYKOBBIE BOJIHBL. CKOpOCTh 3Byka. BbicoTa, TemMOp u
FPOMKOCTb 3BYyKa. JXO.

Jlemoncmpayuu.

Mexanuueckue KonebaHusi. MexaHWYecKne BOJHBI. 3BYKOBBIE KojeOaHHs. Y CIIOBHS
pacnpocTpaHEHUs 3BYKa.

Jlabopamopnas paboma.

3.HccnenoBaHue 3aBHCHMOCTH T€pHOJa U YacTOThl CBOOOAHBIX KOJIEOAHUN HMUTSHOTO
MasiTHUKA OT JUIMHBI HUTH.

DyekTpoMarHuTHoe noJie (16 yacon)

MaruutHoe nosne. OIHOPOAHOE M HEOAHOPOJHOE MarHUTHOE moJje. HampaBienue Toka u
HarfpaBJIeHue JUHUNA ero MarHUTHoro mnois. IIpaBuno OypaBumka. OOHapykeHHE MarHUTHOTO
nosist. [IpaBunmo neBoit pyku. WHIyknuss MarHUTHOTO TOJsl. MarHuUTHBIM MOTOK. ONBITHI
@apanes. JnekTpoMarHuTHas HHAYKIUS. Hanpasnenue naaykunonHoro toka. ITpasuiio Jlenna.
SABnenue camounaykuuu. Ilepemennbiii Tok. ['enepaTop nepemenHoro Toka. IIpeobpazoBanus
SHEpPruuM B AneKkTporeHeparopax. Tpanchopmatop. Ilepemaua snexkTpuueckoil >HEpPruu Ha
paccrosiHue.

ONEKTPOMarHUuTHOE IMoJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH. BiusiHue 31eKTpOMarHuTHBIX M3JIy4€HUH Ha JKUBble opraHu3Mbl. KonedaTrenbHblid KOHTYP.
[TonydyeHue SJIEKTPOMArHUTHBIX KojeOaHwid. [IpUHIUNBI PaguoCBA3M U TEJNEBUICHHUS.
OneKkTpoMarHuTHass mnpupoaa csera. lIpenmomnenue cBera. IlokasaTtenbs IpeNOMIICHHS.
Hucnepcust csera. Tumbl onTuyeckux cnekTpos. [loryomenne U UCIyCKaHUE CBETa aTOMaMHU.
IIponcxoxaeHUe INHEWUYAThIX CIIEKTPOB.

Jlemoncmpayuu.

YCTpolcTBO KOHAEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJAEHCATopa. DJIEKTPOMAarHUTHbBIE
Kosiebanus. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJH. Jlucmepcus ceta. Ilomyuenue 6enoro cera
IIPH CIIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnvie pabombi.

4.13y4yeHue sBICHUS AIEKTPOMArHUTHON MHIYKIUU.

Crtpoenue aTomMa u aTOMHOrO0 siipa. (11 yacos)

PagnoakTUBHOCTh KaK CBUJAETENIBCTBO CIIOKHOTO CTPOECHUs aTroMoB. Anbda-, Oera-,
ramMa-u3nydeHus.  Ombitel  Pesepdopnma.  Snepnas  monens aroma. PagmoakTuBHBIE
IIpeBpanicHuss aTOMHBIX saep. CoxpaHeHHe 3apsAIoBOrO M MAacCOBOTO YHUCEN NPU SAEPHBIX
peakuusax. MeTopl HaOMIOIEHHS ¥ PETHCTPALIMU YaCTHIL B SIACPHOM (PHU3HKeE.
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IIpoTOHHO-HENTPOHHAsA MoOJenb sAnpa. PU3NUECKUH CMBICI 3apsO0BOIO U MAacCOBOIO
ymcen. M3oronsl. IlpaBuna cmemienusi. DHeprus cBsi3u yacTull B siape. JleneHue siiep ypaHa.
Ilennas peakuus. SlnepHas sHepreTuka. DKoOJOrMYecKue Mpodiembl ucrosb3oBaHus ADC.
Hosumerpus. Ilepumon  monypacnmaga. 3akoH — paJMOAaKTUBHOTO — pacmnajna.  Brusxue
paZMOaKTUBHBIX HU3JIYyYEHUH Ha XUBble oOpraHu3Mmbl. TepMmosinepHas peakuus. lcTtouHuku
sHepruu CoJsHLa U 3BE3I.

Jlemoncmpayuu.

Mopnens onbita Pesepdopna. Habmronenune tpekoB B kamepe Buiabcona. YcTpoicTBO U
JIEICTBUE CUETUNKA HOHU3UPYIOLUX YaCTHII.

Jlabopamopusie pabomul.

5. M3yyenue neneHus siapa aroma ypana 1o (otorpaduu TpeKkos.

6./3y4yenne TpekoB 3apsyKEHHBIX YaCTHUI TI0 TOTOBBIM (hoTOrpadusim.

Ctpoenue u 3Bo0nuA Beesiennoii. (5 yacon).

CocraB, ctpoenue u npoucxoxnaenue ConmHeyHol cuctembl. [lmaHeTsl M Manble Tena
Conneunoit cucremsl. CtpoeHue , uznydeHue u sBomoonuss ConHna u 3Be3n. CTpoeHue u
sBoOHS Beenennoii.

HUTorosasi kouTpoJibHas padora (1 4)

HTorosoe noBropenue 2 yaca

MognucaHo LnppoBoit NoaNmcCbio:

MYHULUMNANBbHOE KA3EHHOE
OBLLIEOBPA3OBATEJTIbHOE

YYPEXIEHWE "TOBAPKOBCKAA

CPEOHAA OBLLEOBPA3OBATE/IbHAA 18
LLIKOJTA Ne 2"

[Hata: 2022.04.25 12:31:13 +03'00'
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