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IosicHuTeIbHAS 3aNIUCKA
Jlannas pabGouasi mporpamMMa COCTaBJICHa B COOTBETCTBUU C TPEOOBAHUSMH CJIEIYIOLIHX
JTOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepauun»

2. ®epepanbHBIE TOCYAAPCTBEHHBIM CTaHAApT, YTB. NpPUKa3oM MUHOOpPHAyKH OT
17.12.2010 Ne 1897 ¢ uaMeHEeHUsIMU U JOTIOTHEHUSIMHU.

3. Ilpuka3z Munnpocsemenus ot 20.05.2020 Ne 254 «O06 yrBepxacaun (enepaabHOTO
nepevyHss y4eOHWKOB, NOMYIICHHBIX K HCIIOJIB30BAaHUIO MPH pea3allii UMEIOIINX
rOCyJapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTeIbHBIX MPOTPAMM HAYaJIbHOTO OOIIETO,
OCHOBHOTO  0O0mIero,  cpeaHero  oOmero  0oOpa3oBaHUS  OpraHU3AIMIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTEIbHYIO JESTEIbHOCTh.

4. IlpumepHOl  OCHOBHOW  00pa30BaTENbHON  MpPOrpaMMbl  OCHOBHOIO  OOILEro
oOpaszoBaHusi, 0n00peHHON pemieHueM (deaepabHOTO  y4eOHO-METOIUIECKOTO
o0bemuHeHHs M0 00ImeMy obpasoBanuio (mpotokoa ot 8 ampenst 2015 r. Ne 1/15 B
penakiuu mpoTtokosia Ne 3/15 ot 28.10.2015 1.).

5. OcHoBHas o6pazoBatenpHas mporpamma OO0 MOV «Ycoropckas COII ¢ YUOIT».

6. ITomoxeHue o pa3pabOTKe W YTBEPKICHHH pabOUUX MPOTpaMM ydeOHBIX MPEIMETOB,
kypcoB MOV «¥Ycoropckas COIL ¢ YUOITD».

7. ®wusmka. 7—9 xnaccel : pabouas nporpamma kK e YMK A. B. Ileprrmkuna, E. M.

I'ytHuk : yuebHO-MeTomuueckoe nmocooue / H. B. ®umonosuy, E. M. I'ytHuk. — M. :
Hpoda, 2017
Hean HU3y4YEHUS (D770 B OCHOBHOM IIKOJIE CIEAYIOIIHE:

- YCBOCHHE YYAIlUMUCS CMBICIa OCHOBHBIX IOHATHHM M 3aKOHOB (DU3MKH, B3aMMOCBSI3U MEXTY
HUMU;
- (hopMupoBaHHe CUCTEMbl HAy4YHbIX 3HAHUW O MpPUPOJE, €€ (PyHIaMEHTaIbHbBIX 3aKOHAX
JUIs1 IOCTPOECHHUS IIPEJCTABICHUS O (PU3NYECKON KapTUHE MUPA;
- cuUcTeMaTu3alusl 3HAaHUH O MHOrooOpa3suu OOBEKTOB U SIBIEHMHM MPUPOJIBI, O
3aKOHOMEPHOCTAX
IIPOLIECCOB M O 3aKOHaX (PU3MKM JUIsI OCO3HAHUS BO3MOXHOCTH Pa3yMHOTO HCIIOJIb30BaHMS
JOCTHUKEHUM HayKU B JAJbHEHUIIEM Pa3BUTUU LIMBUIN3ALINH;
- (opMupoBaHue yOEXKAEHHOCTH B II03HABAEMOCTH OKpYXKAIOIIEro MHpa H
JOCTOBEPHOCTH HAYYHBIX METOJIOB €10 U3yUCHHUS;
- OpraHu3aLys YKOJIOTHYECKOTO MBIIUICHHUS U LICHHOCTHOI'O OTHOLIEHHUS K IIPUPOJE;
- pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH yJalTuXCs, a TAaKxKe
MHTEpeca K pacUIMpPeHHIO U yriyOlIeHn o GU3NIeCKUX 3HaHUM.
JlonoTHUTEILHOH HeIbIo 00yueHus: pusnke ¢ yueToM cnenndpuku o0pa3oBaTebHOrO
yYUpeKACHUS SIBJISICTCH:
e [[oBBIlIIEHHE MHTEPECA M MOTUBALIMY YUYAIIUXCS K JAJIbHEHIIEMY U3YYeHHIO (PU3HKH.
e [ToOyxaeHne yyanuxcsi K BeIOopy npodeccuii TEXHHYeCKOH HarpaBJIeHHOCTH.
JocTrkenne nesieil odecnednBaeTcsl peliecHHeM CJIeIyOIMX 3a/1a4:
® 3HAKOMCTBO YYalllUXCSl C METOJOM HAy4yHOro MO3HAHMS M METOJaMHU HCCIIEJOBaHUS
00BEKTOB U SIBIICHUH IPUPOIBI;
e IPUOOpETeHNE YHAIIUMUCS 3HAHUM 0 MEXaHUYECKUX, TEIJIOBBIX, YIEKTPOMArHUTHBIX U



KBAHTOBBIX SIBJICHUAX, (PU3NYECKUX BETUUNHAX, XapAKTEPU3YIOIIUX 3TH SIBICHUS;

e hopMupoBaHUe y ydamuxcsi yMEHUN HAONIOJaTh MPHUPOTHBIC SBICHHS U BBITOIHATH
OTBITHI, JIA0OpaTopHble pabOTBHl M SKCHEPUMEHTAIbHBIC HCCIEIOBAaHHUS C HCIOJIb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB, IUPOKO IPUMEHSIEMBIX B IPAKTUUECKON HKU3HU;

® OBJIQJICHUE yYAIlUMUCSA TAKUMH OOIIEHayYHbIMHU NOHATUSMHU, KaK IPUPOJIHOE SIBJICHUE,
SMIIMPUYECKU YCTAHOBJIEHHBIN (hakT, mpodiieMa, TMIIOTe3a, TEOPETUUECKUN BBIBOJ, PE3YbTAT
9KCIIEPUMEHTAIILHOM ITPOBEPKH;

® [MOHMMaHUE yJAIIUMUCS OTIMYMN HAyYHBIX JAHHBIX OT HEMPOBEPEHHOU MH(OpPMAIIH,
LIEHHOCTH HAyKd JJIs YyJIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX M KYJIbTYPHBIX
MOTpeGHOCTEN YeloBeKa.



O01masi xapakTepucTHKa Kypca

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BHICTYIAsl B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIA/l B CUCTEMY 3HAHUN 00 OKPYKAIOIIEM MHPE.
Ona packpelBaeT poJib HAyKH B OSKOHOMHUYECKOM H KYyJIbTYPHOM pa3BUTHH OOIIECTBa,
CocoOCTBYeT (JOPMHPOBAHUIO COBPEMEHHOTO HAYyYHOTO MHUpPOBO33peHHs. [t pemeHus 3amay
(bopMUpPOBaHHS OCHOB HAYYHOTO MHUPOBO33PEHHUS, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH
Y MO03HABATEIBHBIX HHTEPECOB HIKOJHFHUKOB B IPOIIECCe U3yYeHUsT (PU3UKH OCHOBHOE BHUMAaHUE
CIIEyeT yHensATh HEe Iepeaade CyMMBI TOTOBBIX 3HAHWW, a 3HAKOMCTBY C METOJAaMHU HAYYHOTO
MO3HAHUSI OKPYXKAIOUIEr0 MHUpa, [OCTAaHOBKE MpoOieM, TpeOymloImux OT  Yy4aluxcs
CaMOCTOSITEIIbHON JIEITETFHOCTH 10 UX paspemeHnio. O3HaKOMIICHHE IKOJIBHUKOB C METOIaMHU
HAYYHOTO TO3HAHUS MPEAIOJIaraeTcs MPOBOANTH IPH M3YUEHHH BCEX pa3/esioB Kypca Gpusukw, a
HE TOJBHKO TPH M3YyYCHUU CHENHaIbHOTO pasznena «Dus3mka ¥ MeToAbl HAyYHOTO TO3HAHHSD)
I'ymanuTapHoe 3HaYeHHE (U3UKM KaK COCTaBHOW dYacTH oOIIero oOpa3oBaHWHM COCTOWT B
TOM, YTO OHA BOOPYXKAeT IIKOJBHUKA HAYYHBIM METOJOM IO3HAHUS, MO3BOJISIONINM II0JTy4aTh
00BEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.
3HaHMe (PU3MUECKUX 3aKOHOB HEOOXOIUMO JUIsl M3Y4YEHUS XUMHH, OHOJoruu, (usnueckoin
reorpaduu, Texuonoruu, ObX.

Ocob6eHHoCThIO TTpeaMeTa (pU3HKa B yIEOHOM TIaHe 00pa30BaTEIBHOM IIKOJIBI SBIISETCS M TOT
(axT, 4T0 OBNIa/JIEHNE OCHOBHBIMH (DM3MUECKUMH TIOHSATHSIMH M 3aKOHaMH Ha 0a30BOM YpOBHE
CTaJI0 HEOOXOUMBIM MPAKTHUECKU KaXKIOMY YeJIOBEKY B COBPEMEHHOM ku3HH. B mporpamme
0a30BOTO YPOBHS aKIEHT JAENAeTCs Ha M3ydeHHe (DU3UKH KaK dJeMeHTa oOIel KyabTyphbl, Ha
03HAaKOMJICHHE YYall[UXCsS C MCTOPHE BO3HWKHOBEHHUS M Pa3BUTHUS OCHOBHBIX IMPEICTaBICHUIM
(bU3UKM Kak Haykd, Ha (popMHUpOBaHWE y HHUX MPEACTABJICHHUN O (PU3NUECKOW KapTUHE MHpA.

B conepxanue kypca 6a30BOro ypoBHS BKJIIOUEHBI 3HAHUS U YMEHUs, Haubosiee 3HaUuMBbIE JIs
(hopmupoBaHus oOIIEH KyJIbTYPHI.



MecTto Kypca pu3uku B y4eOHOM IJIaHe

VYuebuslii npenmer «Du3nka» Kak 4acTh NpeaIMeTHON obnacTu «EcTecTBeHHO-HAyYHbIE
MPEIMETHI» U3y4aeTcsl Ha YpOBHE OCHOBHOTO O0IIEro 00pa30oBaHMs B KAUECTBE 00513aTEIHHOTO
npenMera B 7-9 kiaccax.

Pabouast mporpamma Ha u3ydyeHHe (QU3MKH B OCHOBHOW IIKOJIE OTBOJUT 2 Y4eOHBIX 4Yaca B
Helenmo B TedeHue aBYX jer (7 m 8 kmaccel) M 3 ydeOHBIX Yaca B HEACTIO B TCUCHUE
rona(9xkmacc). Beero 238 gaca.

[Iporpamma peann3oBaHa B yueOHHMKax (U3HMKH, BhIMYIIEHHBIX M3mgarensctBom «Jlpoda» u
«IIpocBenieHne»:

A.B. Ilepvruukun ®dusuka. 7 Kiacc;

A.B. Ilepvruuxun dusuka. 8 kiacc;

A.B. Ilepvruuxun, E.M. I'ymuux ®@usuka. 9 xnacc.



IInanupyeMble pe3yJbTaThl 0CBOEHHS MPOrpaMMbl N0 (pU3MKe HA YPOBHE OCHOBHOTI'O
0011ero o6pa3oBaHus

W3yuenne QuU3NKKM Ha YpOBHE OCHOBHOTO OOmEro 0OOpa3oBaHHs HAINPaBICHO Ha

TOCTHKEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynmbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMHUPOBAHBI CIIEAYIONINE TNIHOCTHBIE PE3YJIbTATHl B YaCTH:

e 1) MaTPpHOTHUYECKOT0 BOCIIUTAHUA:

e [] mposiBI€HHE UHTEpECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (u3ndecKoit
HayKH;

e [] HEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSIM POCCUMCKHUX yUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOI0 M yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e [] rOTOBHOCTb K aKTUBHOMY Y4acTHIO B 00CYX/IEHUU OOIIECTBEHHO 3HAYMMBIX U STHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (UBHKY;

e [] 0co3HaHHE BaXKHOCTH MOPAJIbHO--3THYECKUX MPUHIIUIIOB B €ATEILHOCTH YUEHOTO;

e 3) 3CTETHYECKOr0 BOCIIMTAHUS:

e [] BOCHpHSATHE ICTETUUECKUX KadecTB (PM3NUYECKON HAyKH: €€ TapMOHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NO3HAHUS:

e [] oco3HaHUE LIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KYIbTYpHI;

e [] pa3BuTHE Hay4HOI1 JITOOO3HATENILHOCTH, HHTEPECa K UCCIIEIOBATENCKOM 1eATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI M IMOIUOHAJIBLHOI0 0J1Ar0MOJy YU

e [] oco3HaHUE LIEHHOCTH 0€30MacHOro o0pas3a XU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, B@KHOCTH TMpaBWi OE€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e [] chopMUPOBAHHOCTH HaBbIKA peIieKCUU, TPU3HAHKE CBOETO IpaBa Ha OUIMOKY U TaKOTO
e MpaBa y APYroro 4eaoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW U COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUM;

e [] uHTEepec K MPaKTHUECKOMY U3YUEHHIO MPOECCHil, CBI3aHHBIX C (DU3HKOI;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHMS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW A pElIeHUs 3agad B 00JacTu
OKpYXarolllel cpefipl, MIAaHUPOBAHUS MOCTYNKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUISL OKpYKaroLen cpebl;

e [] oco3HaHue TI00ANTBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTel UX PEeIIeHHUS,

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUM TPU BBHIMOTHEHUHM WCCIEIOBAHUM U TIPOEKTOB
(bu3MUeCcKoi HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TEIbHOCTD;

e [] moTrpeObHOCTh B (OPMHPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (HOPMyTUPOBATH HIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(pUIIUTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 001acTH (DU3UKH;



e [J myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

o []

CTPCMJICHHUC AHAJIM3UPOBATHL W BBIABJIATH B3aUMOCBA3U IIPUPOJEIL, O6IJ_ICCTBa u

O9KOHOMMKH, B TOM YHUCJIC C UCIIOJIBb30BaAaHHCM (bHSI/II-IGCKI/IX 3HaHHﬁ;

e [] OLEHKA CBOMX JEHCTBUM C Y4ETOM BIMUSHMA HA OKPYXKAIOLIYI0 Cpeny, BO3MOXKHBIX
rJ100aBHBIX TOCIEICTBHN.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare OCBOEHHMS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyd4atomierocss OyayT chopMHpOBaHbl MeTamnpeIMeTHbIe pe3yJbTaThl,
BKJIIOYAIOLIME TO3HABATeJIbHbIE YHUBEpCAJbHbIE Yy4yeOHble JAEWCTBUS, KOMMYHHUKAaTHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBJICHUH);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMK, OCHOBAHUS 711 0000IEHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJIATh TIPUYMHHO--CIICICTBEHHBIE CBS3M TPU H3YYCHUW (PU3MUECKUX SIBICHUH U
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYCCKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHMX BApHUAHTOB PEIICHUs, BHIOOpP Hanboyiee MOJXOMSAIIECTO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe 1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 Ppe3ylibTaTaM
HpOBeI[éHHOFO Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHMUAA,

IIPOrHO3HUPOBATH BO3MOIKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIIBUT'ATh ITPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh PA3IMUHBbIE METObl, MHCTPYMEHTBHl M 3alpoChl MpPHU TMOUCKE M OTOOpE
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaAJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAuarpaMMaMH, HWHON
rpaduKoil 1 UX KOMOMHALUSAMHU.

KoMMmyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIE JeHCTBHUSA:



B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYK/IaeMON TeMbI M BBICKAa3bIBATh HJICH,
HalleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH O0IeHHS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUAMU JAPYIHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCcTIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3HuecKoil mpoOiaemsl;

MPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OpPraHWU30BBIBATH JEHCTBHS MO €&
JOCTIKEHHUIO: PACIIPEeNIATh PO, 0OCYKIaTh MPOIECCH M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTash Ka4eCTBEHHOTO pe3yjbTaTra MO CBOEMY
HaIpPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHUMH WICHAMH KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMH TPOMYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYALUSX, TPEOYIOIUX TS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHATHUE PEIICHSI B TPYIIIE, IPHHITHE PEIICHUH TPYIION);

CaMOCTOSITEJIBHO COCTAaBJISATh QITOPUTM peIIeHUs] (PU3MUECKOW 3a7ayd MM IUIaHa
WCCIICZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JIaBaTh aIEKBATHYIO OLIEHKY CUTYalluu U NpeasaraTh IjaH €€ U3MEHEHUS;

OOBSICHATh MNPUYUHBI JIOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAyYHYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIpYroro;

IpU3HABAaTh CBOE MpPaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ ITPaBoO JPYroro.

[NPEJMETHBIE PE3VYJIbTATDBI

K xoniy obyuenust B 7 kJjacce IpeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:



UCTOJb30BaTh TMOHATHS: (U3UUYECKUE U XUMHUYECKHE SBJICHUS, HAOIIOJCHNE,
OKCIEPUMEHT, MOJeIb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE,  HEPAaBHOMEPHOE,  IPSIMOJMHENHOE),  TpaeKTOpHsl,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOMIAFOIINECS COCY/IBI;

pasznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJICHCTBUE TeEJ, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBi€HUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE T, IPEBpallleHus
MEXaHUYECKOI HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MIPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLUIEM MUpE, B
TOM 4Hcie (QU3NYECKHE SBJICHUS B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3INYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJE, ACHCTBHE CHIBI TPEHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AAaBJIEHUS Ha XUBOM OpraHusM, IUIaBaHUe phbIO,
pBIUark B TeJjie 4YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

OTIHCHIBATh U3yYECHHbIE CBOMCTBA TEN U (PU3NYECKHE SIBICHUS, UCIIONb3Yysl PU3NUECKUE
BEJMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cuja TPEHHUs, MAaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT TIOJE3HOTO JEeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHAsl SHEPTUs), IpU OMHCAHUM TMPABUIHHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAYECHUS U €TUHULIBI
(bu3NyYecKux BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKUE SIBICHUS M IPOLECCHI, HCHOJIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUJIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBACHATh (U3UYECKUE SBJICHHS, MPOLECChl U CBOWCTBA Ted, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CIIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYeCKUX IIIaroB ¢ OMOPON Ha
1-2 wu3ydyeHHBIX CBOMCTBa (U3MUYECKUX SBICHHUM, (U3NYECKHMX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3agauyd B 1-2 AEHCTBUS, MCIOJb3ysd 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIME (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MIPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIE Ul PELICHHS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTY4YeHHON (PU3NUECKOI BETMUNHBL;
pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/I0OB, B OIMCAaHUM MCCIEAOBAHNSA BBIJIEIATH IPOBEPSAEMOE IPEIIOJIOKEHUE
(runore3y), pa3IuMyaTh W HHTEPIPETHPOBATH MOJYYEHHBIH pe3ylnbTaT, HAaXOIUTh
OLIMOKHU B XOJI€ OTIbITA, I€1aTh BBIBOIBI 110 €T0 PE3yJIbTaTaM;
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MIPOBOJIUTH OMBITHI 10 HAOIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWMCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEINOI0KEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, 3aMUCHIBATh X0 OTbITa U (OPMYIUPOBATH BHIBOJIBI,
BBITIOJIHATH NPSMbIE U3MEPEHHUSI PACcCTOSIHUSA, BPEMEHH, MAcChl Tella, 00b&Ma, CHIIBI U
TEMIIEpaTyphl C KCIOJH30BAHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHU;
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMYMHBI OT JPYrou C
HCII0JIb30BAHUEM INPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCHUMOCTH CHJIBI TPEHHUS OT TUIOMIAJH
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CwiIbl OT OOBEMA MOTrpY)KEHHOM YacTH Teda M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HA KOTOPYIO MOTIPYKEHO TeJo,
YCIIOBUH TJIaBaHUs Te€J, YCJIOBHI paBHOBecHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4e€OHOTO HCCIEeNOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MpeUIoKEHHOMY IJIaHy, (MKCHUpPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BUJE MPEUIOKEHHBIX TaONHll U TrpaduKoB,
JieNlaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIeA0BaHMUS;

MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUAKOCTU U TBEPAOTO Tela, CHJIa TPEHUS CKOJIBXKEHHUS, JaBJIEHHE BO3/AyXa,
BBITAIIKMBAIOIIAsl CHJIa, JEHCTBYIOLIas Ha TMOTPYyXKEHHOE B KUAKOCTH TEIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MPEII0KEHHON
HWHCTPYKIUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIISATH 3HAU€HNUE UCKOMOM BEIUYUHBI,

coOmoaTh TMpaBWIa TEXHUKH OE30MacHOCTH TIpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJIBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HW3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OmMHMCaHUA (B TOM YHMCIE: MOAUIUIHHKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIUYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HAcoc,
apeoMeTp), MCIOJIb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE
(bu3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HU IJIs oOecreueHus
0e30macHOCTH Tpu oOOpalieHuH ¢ OpudopaMu M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM JKOJIOTUYECKOTO TIOBEJCHUS B
OKpYKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIACTATH HH(OPMAIINIO, KOTOPAsl SBISETCS MPOTUBOPEUMBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh MPH BHITIOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYISIPHYIO JIUTEPATyPy
(U3NYEeCKOTO COJAEp)KaHUs, CIpPaBOYHBIE MaTepualibl, pecypchl cetu HHTepHer,
BIAJIeTh NMPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOH 3HAKOBOU CUCTEMBI B JPYTYIO;
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® C03/1aBaTh COOCTBEHHBIC KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHHs HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUS, B TOM YHCIIE MYOIUYHO JIeNIaTh
KpaTKe COOOIIeHUsI O pe3ysibTaTax MPOEKTOB WM YUYEOHBIX MCCIEOBAHUMN, IPU STOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIH MOHATUHHBIA ammapaT Kypca (HU3UKH,
COINPOBOK/ATh BHICTYIUICHHUE ITPE3EHTAIIUEH;
IIPU BBINIOJIHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAHUM pacnpeensiTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJauyaMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TIPYIIIbI, BBICTpaUBaTh
KOMMYHHMKaTHUBHOE B3aUMO/ICHICTBUE, YUUThIBasi MHEHUE OKPY)KAIOILIKX.
Yyammiicsa 8 kiacca Hay4YuTes:

1) pacro3HaBaTh TEMJIOBBIE SIBICHUS U OOBSICHITH Ha OCHOBE MMEIOIMXCA 3HAHUM OCHOBHBIE
CBOMCTBa WJIM YCIIOBUS NPOTEKAHUS STHX sBIeHUU: nuddysus, u3mMeHeHHe o0bEMa Ten NMpu
HarpeBaHuu (OXJIAKIEHUH), OOJIbIIasi COKMMAEMOCTh T'a30B, Majasi C)KMMAaeMOCTh KHUJIKOCTEH U
TBEPIBIX TEN; TEIJIOBOE PABHOBECHE, MCIAPEHHE, KOHJEHCALNs, IUIaBICHUE, KPUCTAIIN3AMMS,
KHUIIEHHE, BIaKHOCTh BO3/1yXa, pa3JInyHbIe CIOCOObI TEIIONepeaayu;

2) omuChIBaTh HM3y4EHHbIE CBOICTBA Ted M TEIUIOBbIE SIBJCHUS, HCHOJB3YS (PU3NUYECKUE
BEJIMYMHBI: KOJMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPTHUs, TEMIIepaTypa, yJaelbHas TEII0EMKOCTh
BEIIECTBA, yJAEJIbHAs TEIUIOTa IUIaBJICHHS M IMapooOpa3oBaHUs, yAeIbHAas TEIUIOTAa CTrOpPaHUs
TOIUTMBA, KOAPPHUIIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOTO JABUraTelNs; IPU OMKMCAHUN MPABUIBHO
TpakToOBaTh (U3MYECKUN CMBICT HCHOJB3YEMbIX BEIMYMH, HMX OO0O3HAu€HUs U EAUHHULIBI
U3MEPEHNUs, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIUYMHY C JPYTUMHU
BEJIMYHHAMH;

3) aHanM3MpOBaTh CBOMCTBA TeJl, TEIUIOBBIE SIBJIEHUS W IPOLECCHI, HCIOJB3Ys 3aKOH
COXpaHEHMs SHEPruM; pazinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro MaTeMaTHYecKoe
BBIPAKEHUE;

4) pa3nuyaTh OCHOBHBIE IPU3HAKU MOJIENIEH CTPOEHUS ra30B, XKHUJIKOCTEH U TBEPIBIX TEI;

5) pewats 3a1a41, UCHOJIb3Ys 3aKOH COXPAHEHUS SHEPTUU B TEIJIOBBIX Ipoleccax, popmyisl,
CBSI3bIBAlOIIME (PU3MYECKHUE BEIMYMHBI (KOJIMYECTBO TEIUIOThl, BHYTPEHHAA HHEPIHUs,
TEMIIEpaTypa, yIelbHas TEIJIOEMKOCTh BEIIECTBA, YyAEIbHAs TEIUIOTAa IUIABIECHUSA U
napooOpazoBaHusl, yAedbHasl TEIUIOTa CrOPAHMs TOIUIMBA, KO3((UIMEHT MOJIE3HOTO NeHCTBUSA
TEIUIOBOTO JIBUTATEJIs): HA OCHOBE aHAJIM3a YCJIOBHS 331a4M BBLACTATH (PU3HMUECKUE BEJIUYUHBI U
(bopMmyibl, He0OOX0AUMBIE [UIsl €€ peLlIeHHs], U IPOBOAUTD PAaCUEThI;

6) pacrno3HaBaTh AJIEKTPOMAarHUTHbIE SBJICHUSA U OOBACHATH HA OCHOBE MMEIOIIMXCSA 3HAHUM
OCHOBHBIE CBOICTBAa WM YCJIOBUS IIPOTEKaHWsI OTUX SBICHUHI: DJIEKTpU3alus Tell,
B3aUMOJICHICTBUE 3apsAJ0B, HArPEeBaHHME IPOBOJHUKA C TOKOM, B3aUMOJCHCTBHUE MAarHWTOB,
AIEKTPOMArHUTHAsl MHIAYKLIMs, JACHCTBHE MArHUTHOTO TIOJS HA MPOBOAHUK C TOKOM,
MIPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE U MTPEIOMIIEHHE CBETA, JUCIIEPCHUS CBETA;

7) onuchBaTh H3yYCHHbIC CBOWCTBA TN M OJICKTPOMArHUTHBIC SIBJICHHS, HCIOJIb3Ys
¢u3nyeckue BEIMYUHBL: HICKTPUYECKUN 3apsijl, CHJIa TOKa, 3JIEKTPUUECKOE HAampsKeHHUE,
ANIEKTPUYECKOE CONPOTUBJICHHUE, Y/IEIbHOE CONPOTUBICHHUE BEIIECTBA, pab0oTa TOKAa, MOIHOCTh
TOKa, (DOKYCHOE paccTOsIHME U ONTUYECKas CHUJIa JMH3bI; IPH ONMCAaHUM MPABHIIBHO TPAKTOBAaTh
¢u3NYeCKUil CMBICT HCIOJIB3YEMBIX BEIWYMH, WX OOO3HAUEHUS W EAWHUIIBI H3MEpPEHUs;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;

8) aHanM3MpoBaThb CBOWCTBA TE€J, AJIEKTPOMATHUTHBIE SIBICHHUS M IPOLECCHI, HCIOJIB3YS
(u3nUecKre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/a, 3akoH Oma Juid yyacTKa LemH,
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3aKkoH JIxoyisa — JIeHna, 3aKk0H IPSMOJIMHEWHOIO PAaCIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS
CBETa, 3aKOH MPEJOMJICHHS CBETa; MPU 3TOM paszinyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4eCcKOe BHIPAKCHHE;

9) pemate 3ama4m, HCIONB3ysd (PU3NYECKUE 3aKOHBI (3akoH Oma Jjsi ydacTKa MM, 3aKOH
Jlxoynst — JleHua, 3aKOH NMPAMOJMHENHOTO PacpOCTPaHEHUsI CBETA, 3aKOH OTPAKEHUs CBETA,
3aKOH MPEJOMJICHUSI CBeTa) M (OPMYIIBI, CBSI3bIBAIONINE (DU3UYECKUE BEIMYMHBI (CHJa TOKa,
AJIEKTPUYECKOE HAIPSDKEHHUE, DJIEKTPUYECKOE COINPOTHUBIIEHUE, YAEIbHOE CONPOTHBIICHUE
BelIecTBa, paboTa TOKA, MOIIHOCTh TOKA, (DOKYCHOE PAcCTOSIHWE M ONTHYECKas CHJa JIMH3BI,
(bopmynbl pacué€ra PIEKTPUYECKOTO CONMPOTHBICHUS TPHU IMOCIEAOBATEILHOM H TapauieIbHOM
COCJIMHEHUHW TPOBOJHUKOB); HA OCHOBE aHalM3a YCJIOBHS 3aJadydl BBLICTATH (PU3UUECKUE
BEJTMYUHBI ¥ (HOPMYIIBI, HEOOXOIUMBIE [T €€ pelIeHus], U IPOBOJUTH PACUETHI.

Yyaummiics 8 Ki1acca moJy4uT BO3MOKHOCTh HAYYUThCSH
1) ucrnonb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B MOBCEAHEBHOW JKH3HM JUIs OOECIICUCHHS
0€30MacHOCTH NP 00paleHUH ¢ TpUOOpaMu U TEXHUUECKUMHU YCTPOMCTBaMH (MEH3YPKH,
TEPMOMETPBI, MAaHOMETPBI, KaJOPUMETPhl U [Ip.), IJIsi COXpPAHEHUS 3/I0POBBS U COOIIOICHUS
HOPM 5KOJIOTMYECKOTO TIOBEJIEHUS B OKpYKalolIel cpene;
2) TpPHUBOAWTH TPUMEPHI SKOJOTUYECKUX TIOCIEACTBUN pabOTHl JABHTaTeseil BHYTPEHHETO
CTOpaHUs, TEIUIOBBIX M THAPOIIEKTPOCTAHIINH, MPAKTHUYECKOTO HCIOJIB30BAHUS (DU3HUECKHX
3HaHUH O TEIUIOBBIX SIBIICHUSIX;
3) mpuémam Tmoucka U GOPMYITHPOBKH JOKA3aTENHCTB BBIIBUHYTHIX TUTIOTE3 W TEOPETHUYECKHUX
BBIBOJIOB HA OCHOBE AMIIMPUUYECKH YCTAHOBIIEHHBIX (haKTOB;
4) HaxOIWUTh AJEKBATHYIO MPEAJIONKEHHON 3amade (PU3UYECKYI0 MOJIENb, pa3peniaTs IpooieMy
Ha OCHOBE MMEIOUIMXCS 3HAHUH M0 MEXaHUKE C MCIIOJIb30BaHMEM MaTEeMaTHYEeCKOIo ammapara,
OLICHUBAThb PEAJIBHOCTb IOJIyYEHHOI'O 3HAYeHHUs (PU3UYECKOM BEJIMYMHBI C  y4ETOM
MOTPENTHOCTEN U3MEPEHUS;
5) HCIOJB30BaTh 3HAHMUA OO0 HIIEKTPOMArHUTHBIX SIBJICHUSAX B IIOBCEJHEBHOW JKU3HU [UIf
oOecrieyeHus 0€30MaCHOCTHU NpHU OOpaLlEHUH C NMPUOOPaMU U TEXHUYECKMMH YCTpOMCTBaMHU
(KOHIEHCATOpBl,  aMIEpPMETPbl,  BOJBTMETPbI,  CUETUUKU  IEKTPUUECKOW  SHEpPIruH,
3JIEKTPOBUIaTeNN IOCTOSHHOTO TOKA, TpaHCc(HopMaTopbl, JIMH3bI, 3epKaia U ap.);
6) [OpUBOAUTH MpUMEpPhl IMPAKTHUYECKOIO HCIHOJb30BaHMA  (U3MYECKUX 3HAHMH 00
3JIEKTPOMArHUTHBIX SIBJICHUSAX;
7) paznuuaTh TpaHUIBl NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, BCEOOLIMIl xapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB ( 3aKOH COXPaHEHMs 3JEKTPUYECKOro 3apsja, 3akoH Kysiona) u
OTrPaHUYEHHOCTh MCIIOJIb30BAaHUS YacTHBIX 3aKOHOB (3akoHa OMa jjs yyacTKa LIENH, 3aKOH
Jlxoyns - Jlenua);
8) mpuémam mnocTpoeHus (PU3MUYECKHX MojeNed, Moucka U (HOpMYIMPOBKH J0Ka3aTeNbCTBA
BBIIBUHYTBIX THIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIIMPUYECKH YCTAaHOBJIEHHBIX
¢baxTOB;
9) HaxoAWUTh aJIeKBAaTHYIO NMPEITIOXKEHHOHN 3agaue (PU3MUECKYI0 MOJENb, pa3peliars npodiemy
Ha OCHOBE MMEIOUIMXCS 3HAHUH 00 3JIEKTPOMArHUTHBIX C HCIHOJIb30BAHHEM MAaTE€MaTHYECKOTO
anmapara, OIl€HWBaTh PEaJbHOCTh MOJIYYEHHOIO 3HaueHHUs! (U3NYECKOH BEIUYHHBI C y4ETOM
MOTPEUTHOCTEH U3MEPEHUsI.
Yuammiics 9 Kki1acca HAyYNThHCA !
- pacno3HaBaTh MEXaHUUYECKHUE SIBICHUS U OOBACHATH HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHbBIE
CBOMCTBA MM YCJIOBHMS NpPOTEKaHWs] ATHUX SBICHHUI: pPaBHOMEPHOE MU PaBHOYCKOPEHHOE
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NPSIMOJIMHEHHOE IBIYKEHNE, CBOOOTHOE Ta/ICHHE TEJl, HEBECOMOCTh, PABHOMEPHOE JIBUKEHUE T10
OKPYXXKHOCTH, HWHEpLMsS, B3aUMOJEHUCTBUE TeEJ, Iliepefada JaBJICHUSA TBEPABIMU TEJIAMH,
KHUJIKOCTSIMU U Ta3aMH, aTMOC(EepHOE JaBlieHHe, INIaBaHUE TeJI, paBHOBECHE TBEPABIX TeEI;

- OIMCHIBATh HM3Y4YCHHBIC CBOWCTBA TEI M MEXaHWYECKHE SBIICHHs, MCIOJNB3Yysd (uznyeckue
BEJIMYUHBL: IIyTh, CKOPOCTb, YCKOpPEHHME, Macca Teja, INIOTHOCTh BELIECTBA, CWJIA, JABIICHHE,
MexaHudeckas paboTa, MexaHnuudeckas MourHoctb, KIIJ] mpocroro MexaHusma, cuiia TPEHUS,;
IpU ONUCAHWM TPABMWIBHO TPAKTOBATh (PU3MYECKUH CMBICI HCIIOJIb3YeMbIX BEIHYHH, HX
0003HAYCHHSI U €AMHUIBI U3MEPEHUS, HAXOJUTH (DOPMYIIBI, CBSA3BIBAIOIIIE TAHHYIO (PH3UIECKYIO
BEJINYMHY C IPYTMMU BEJINYNHAMUY;

- QHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SIBJIICHUS M IPOLECCHI, UCIOJIB3YS (PU3NUECKHE
3aKOHbl M NPUHIMIIBI: 3aKOH BCEMHPHOIO TATOTEHHWs, paBHoAeucTByromias cuna, I, II u III
3akoHbl HbroToHa, 3akoH ['yka, 3axon Ilackans, 3akoH ApxuMmena; MpU ITOM pPa3IMyuaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTU4YECKOE BbIPaXKEHUE;

- pa3nuyaThb OCHOBHBIE NMPU3HAKM HM3YyYEHHBIX (PU3MUECKUX MOJIENei: MaTepuanbHas TOYKa,
HMHEpLUaIbHas CUCTEMA OTCYETA;

- pewaTh 3aJayd, HCIOJIB3YS (U3HUECKHE 3aKOHBI (3aKOH COXPAaHEHHUs DOSHEPruu, 3aKOH
BCEMHUPHOTO TATOTEHUs, NMpuHUHUN cynepro3unuu cui, I, 1 [I3akonsr HeroToHa, 3akoH I'yka,
3akoH [lackans, 3akoH Apxumena) u (opMyibl, CBA3BIBAIOIINE (PU3UUYECKHE BETUYMHBI (ITyTh,
CKOpOCTb, YCKOpEHHE, Macca Tena, IUIOTHOCTh BEIIEeCTBa, CWiIA, JABJICHHE, MEXaHHYECKas
MotHocTh, KITJI mpocTtoro Mmexanusma, cusia TPEHHs CKOJIbKEHHS): Ha OCHOBE aHaJN3a yCIOBHS
3aJjaud BBIAEIATh (PU3MUYECKHE BEJIWYMHBI M (OPMYIIbI, HEOOXOOUMBbIE I €€ pEelleHus, U
MPOBOJUTH PACUYETHI;

- Pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJOBHS NPOTEKAHUs ATUX sBIEHUM: auddys3us, usmeHeHne o0bEMa Ten Mpu
HarpeBaHuM (OXJIAXKJCHUM), OOJblIasi CKUMAEMOCTh Ia30B, Manas CXUMAEMOCTb XKHUJKOCTEH U
TBEPJIBIX TEIT,

- OIIMCBhIBaTh N3yYCHHbIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUS, UCIIOJb3Ys (PU3NUYECKUE BEJINYUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIHUs, TEMIEpaTypa, yIAelIbHas TEIUIOEMKOCTb BEIECTBA;
IIPU OINUCAaHUM NPABUIBHO TPAKTOBaTh (DU3NYECKUH CMBICI MCIOJIB3YEMBIX BEJIUYMH, HX
0003HaueHMsI ¥ €AMHULBI U3MEPEHUS], HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEJINYMHAMH.

- pacno3HaBaTb KBAHTOBBIC SIBJICHUS U OOBACHATH Ha OCHOBE MMEIOIIUXCS 3HAHUM OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHUsS IIPOTEKAaHUS OSTUX SBJICHUN: €CTECTBEHHAass U MCKYCCTBEHHas
PalMOaKTUBHOCTb, O-, - U Y-U3Iy4EHHs, BO3SHUKHOBEHME JIMHEHYATOro CIEKTpa W3IydeHUs
aToOMa;

- OINHUCHIBATh M3Yy4YCHHbIE KBAHTOBBIC SIBJICHUS, UCIONB3Ys (PU3NYECKHE BEIMYMHBI: MACCOBOE
YHCII0, 3aps/I0BOE YKMCIIO, MEPUOJT MOoypacnaaa, SHeprus (pOTOHOB; MPU ONUCAHUU MPABHIBLHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS U EIUHULIBI
U3MEPEHUs; HaXOJIUTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PM3UUYECKYIO BEIMUMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

- aHAJTU3UPOBATh KBAHTOBBIEC SBJIECHUS, HCIOJIB3Ys (DU3MYECKHE 3aKOHBI M MOCTYJAaThl: 3aKOH
COXpaHEHUs DHEPIUH, 3aKOH COXPAHEHUS DICKTPUYECKOrO 3apsia, 3aKOH COXPaHEHUs
MacCOBOIO YHCJIA, 3aKOHOMEPHOCTH H3JIy4CHMS WU IIOIJIOLIEHUsS CBETa aTOMOM, IIPU 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €T0 MaTEMAaTHUYECKOE BHIPAKECHHUE;
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- pasjimyaTb OCHOBHBLIC MMPU3HAKU nnaHeTapHoﬁ MOACIN aToMa, HYKHOHHOﬁ MOACIN aTOMHOI'O
a5pa;

- INPUBOIUTH IpPUMEPHl IMPOABIECHHUS B IPUPOAE U IMPAKTHUYECKOTO HCIIOIb30BAHUU
PaaMOAaKTUBHOCTH, SIAEPHBIX U TEPMOSAEPHBIX PEAKIUH, CIIEKTPAJIBHOTO AHAJIN3A.

- YKa3bIBaTh HA3BAHUWA IIJIAHCT ConHe4yHoM CHUCTCMBI; pa3jin4aTb OCHOBHBIC IIPU3HAKHU CYTOYHOI'O
BpallleHUs 3Be31HOro Heba, nBrxenust JIynel, CosHIla U IJIaHET OTHOCUTENIBHO 3BE3/;

- IOHUMATb pa3jIndusa MCKIY FGJIHOIICHTpPIHGCKOfI n F@OHGHTpH‘ICCKOﬁ CUCTCMaMH1 MHpa,
Yuammiics 9 ki1acca moJIy4uT BO3MOKHOCTh HAYUYHThCSH:

- UCIIOJIb30BAaTh 3HAHUA O MCXaHUYCCKUX ABJICHUSAX B HOBCGHHGBHOﬁ JKU3HU OJIA1 oOecrieyeHus
0€30MacHOCTH MpHU OOpallleHNuH ¢ MPpUOdopamMu U TEXHUUECKUMHU YCTpoiicTBamMu (Ipy3bl U3 Habopa
[0 MEXaHUKE, MEXaHWYECKHME HUHCTPYMEHTHI, 3yOuaTble, (DPUKLIMOHHBIE U TUJIPABINYECKUE
MEXaHU3MBI | JIp.), IJIsl COXPAaHEHUS 370POBbS M COOIIOACHUS HOPM IKOJIOTHYECKOTO TTOBEICHUS
B OKPYXAaIOIIEH Ccpeae;

- IPUBOAWUTH NPUMEPHI MPAKTHYCCKOI'0 MCIOJIb30BaHUA (1)I/ISI/I‘~IGCKI/IX 3HAHUH O MeXaHHMYeCKHUX
SIBJICHUAX U (1)I/ISI/I'-IGCKI/IX 3aKOHax; 5KOJOTHYCCKHNX HOCJ'IG)]CTBI/II\/'I HUCCIICJOBaAHUSI KOCMHYECKOT'O
MIPOCTPAHCTBA;

- pasjr4yaTb IpaHUlbl NPUMCHUMOCTHU q)HSquCKI/IX 3aKOHOB, ITOHHUMAThb BCGO6HIPII>’I XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB(3aKOH COXpPAaHEHUS MEXaHWYEeCKOM 3HEepPruH, 3aKOH BCEMHUPHOTO
TATOTEHUS) U OTPAHUYCHHOCTH MCTIOJIB30BaHMS YaCTHBIX 3aKOHOB (3aKoH ['yKa, 3aKkoH Apxumesa
¥ Ip.);

- npuéMaMm Mnoucka U (POPMYIUPOBKH JOKA3aTEIbCTB BBIIBUHYTBHIX TMIIOTE3 M TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMIIUPUUYECKH YCTAHOBIICHHBIX (haKTOB;

- HaXOJUTh aIEKBATHYIO IPEJIOKEHHOH 3a1aue (pU3nUecKyro MOJENb, pa3peliaTs IpodaemMy Ha
OCHOBE HMEIOIIMX CA3HAHUN 10 MEXaHMKE C HCIIOJIb30BaHUMEM MaTEeMaTHYeCKOIo ammapara,
OLIEHUBATh PEATBHOCTH MOJIy4€HHOIO 3HAaYE€HUs (PU3NUECKOM BETUUUHBI;

- MCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS B MIOBCEHEBHOM >KU3HU IPU OOpallleHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPOUCTBAMH (CUETUMK MOHM3MPYIOIIMX YACTHUL], JO3UMETP), sl COXpaHEHUs
3JI0pOBbsI U COOJIFOJICHUS HOPM KOJIOTHYECKOTO MMOBEAECHUS B OKpYXKarollel cpeje;

- COOTHOCHUTb SHEPI'HIO CBA3HM ATOMHBIX AP C 1e(PEKTOM MacChl;

- IPUBOJUTH IPUMEPHI BIMSIHUSA PAJMOAKTUBHBIX M3IYYEHUH HA )KMBbIC OPraHU3Mbl; TIOHUMATh
IPUHLMI €HCTBUA JO3UMETPa U Pa3jInyaTh YCIOBUS €0 UCIOIb30BaHUS;

- TOHMMAaTh 5KOJOIMYECKHE MpoOJeMbl, BO3HUKAIOLUIUME TMPH MCIOJIb30BAHUU aTOMHBIX
3JIEKTPOCTAHLIUH, U IyTH pEIIEHUs 3TUX Mpo0JieM, IePCIEKTUBbI UCIIOJIb30BAaHUS YIPABISIEMOTO
TEPMOSIEPHOIO CUHTE3a.

- yKa3bIBaTh OOIIME CBOMCTBA M OTIMYMUS IUIAHET 3€MHOM IpYIIbl U IUIAHET-TUTAaHTOB; MabIX
ten CojHeyHOW CHUCTeMbl M OOJIBIIMX IUIAHET; MOJIb30BaThCS KapToil 3BE3MHOrO Heba MpH
HaOII0IeHUAX 3BE3IHOTO HEOA;

- pa3nauuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3BE3] (pa3mep, IBET, TeMIlepaTrypa), COOTHOCUTh L[BET
3BE3/bl C €€ TEMIIEPATypOu;

- pa3nuy4aTh FUIOTE3bI O NIPOUCX0kKACHUN COTHEYHOU CUCTEMBI.
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Copepxanue yueOHOTO IpeaMeTa
/kJjacc
Beenenue
®usuka — Hayka o npupone. Pusmyeckue tena u saBiacHUsA. OU3NYECKUE CBOMCTBA TEll
HabGmonenue n onucanue Gu3ndeckux siBIeHUN. Ou3ndeckuil 3KCiepuMeHT. MoIeIupOBaHKe
SABIICHUH M 00BEKTOB mpupoasl. Puszndeckne BeMUUMHBL M3mepeHust (QU3MUECKHX BETUYMH:
JUTUHBI, BpPEMEHH, TemIieparypbl. dusndeckue npuOopbl. MexayHapoaHas CUCTEMa EIWHUIIL.
To4HOCTEP M MOrpemHocTs H3MepeHuil. Pu3ndeckue 3aKOHbBI M 3aKOHOMEpHOCTH. Dusuka u
texHuka. Hayunerii meron mosnanus. Ponb ¢u3uku B GOpMHpPOBAaHUHM €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH.
IlepBoHaYa/IbHBbIC CBEACHHUSA O CTPOCHHUHM BellleCTBa

[IpencraBnenust o crpoeHnn BemecTBa. ONbITHL, MOATBEP)KIAIOIINE, YTO BCE BELIECTBA COCTOST
W3 OTAENBHBIX 4YacTull. Mojekyla — Menbyaiuas 4YacThla BellecTBa. Pa3mepsl MOJEKYII.
Huddy3us B KUIKOCTAX, razax U TBEpAbIX Tenax. CBA3b CKOpOCTH AUPPY3UH U TeMIepaTyphl
Tena. DOU3MYECKHH CMBICT B3aUMOJECUCTBUS MOJIeKyld. CylllecCTBOBAHME CHJI B3aUMHOTO
NPUTSKEHUS W OTTAJIKMBAaHMUS MOJEKYyJI. SIBIeHME CMauMBaHWSd W HECMayuBaHUA TeJl.
ArperatHbie cocTosiHUsA BemiecTBa. OCOOEGHHOCTH TpEX arperaTHhIX COCTOSIHUM BEIIECTBA.
OObsicHEHNE CBOMCTB Ta30B, KHUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIEKYJIIPHOTO CTPOCHHS.

B3aumoaeiicTBue Tea

Mexannueckoe ABUXKEHHE. TpaekTopus ABMKEHUS Tena, myTh. OCHOBHbIE enuHMIILI TyTH B CU.
PaBHOoMepHOE © HepaBHOMEpHOE JBWKEHUE. (OTHOCUTENBHOCTh JABWXKEHUS. (CKOpPOCTh
PaBHOMEpPHOTO M HEPAaBHOMEPHOTO IBWKEHHUSA. BEKTOpHBIC M CKAIApHbIE (PU3NUECKUE BEITUUM-
Hbl. Onpenenenue ckopoctH. OmnpeneneHre MyTH, MPOWJICHHOTO TEJIOM IPU PABHOMEPHOM
JMBWKEHUH, 1O (opMmyrne W C Tmomombio rpadukoB. HaxoxaeHue BpeMEHH ABUKEHHUS TelL
SAsnenue unepruu. [IposBieHue sSBICHUS WHEPIMH B OBITY M TeXHUKE. M3MeHEHHE CKOPOCTH
TeJ IIpU B3auMoJielicTBUU. Macca. Macca — mepa uHepTHOCTH Tenia. THepTHOCTh — CBOMCTBO
tena. OnpeneneHrue Macchl Tejla B pe3yjbTaTe €ro B3aUMOACHCTBUS C JPYTUMH TEJIaMH.
BrisicHenne ycnmoBuii paBHOBecHs yueOHBIX BecoB. [lmoTHocTh BemiecTBa. l3meHeHue
IJIOTHOCTA OJHOTO W TOrO0 >KE€ BEHIECTBA B 3aBUCUMOCTH OT €r0 arperaTHOro COCTOSIHHS.
Omnpenenenre Macchl Tea Mo ero 00beMy U IIIOTHOCTH, 00BhEMa Teja Mo €ro Macce MIIOTHOCTH.
N3meHeHne cKOpoCTH Tena NMpHU ACHCTBUU HA HEro Apyrux tena. Cuina — OnpUyYrMHa U3MEHEHHUS
CKOPOCTH JBW)KCHUS, BEKTOpHas (u3MYecKas BenuuuHa. [padudeckoe HM300paKeHHE CHIIBI.
Cuna — mepa B3aumoaencteus ten. Cuna tsxkectu. Hanuuue TAroTeHus: Mely BCEMU TeJIaMHu.
3aBHCHMOCTD CHJIBI TSDKECTH OT Macchl Tena. CBoOomHOe majeHue Tel. Bo3HHKHOBEHHE CHIIBI
ynpyroctu. Ilpupoga cuibl ynpyroctd. ONbITHbIE NOATBEPXKJIECHUS CYLLECTBOBAHUS CHIIbI
ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttena — BekropHas ¢usnueckas BenwuunHa. OTiaudue
Beca Tena OT cuibl TsbkecTH. Cuila TsDKECTH Ha Jpyrux IutaHetax. M3ydyeHuwe ycTpolicTBa
nuHaMmometpa. M3MepeHus cuil ¢ moMouIbpio 1nHaMoMeTpa. PaBHonelicTByromas cuit. CinoxeHue
JBYX CHWJI, HAPaBJICHHBIX M0 OJHOM NPSIMOM B OJHOM HAIpPABIECHHUU U B MPOTUBOIOJIOKHBIX.
I'padmyeckoe m3zoOpaxkeHue paBHOAEWCTBYrOmEH AByx cuil. Cuma Tpenus. M3mepeHue cuibl
TpeHUsi CKOJIb)KeHUs. CpaBHEHHME CHIIBI TPEHUS CKOJBKEHHS C CHJIOM TPEHUS KadeHHs.
CpaBHeHHE CWIIBI TPEHHsI C BecoMm Tena. TpeHue mokosi. Ponb TpeHus B TexHuke. CrocoObl
YBEIMYEHUS M1 YMEHBILICHUS TPEHHUSL.
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IlaB.]'IeHI/Ie TBEPAbIX TEJI, KHUIKOCTEH U ra3oB

Hasnenue. @opmyna ains HaxoXIeHUs NaBieHus. Eauauiel naBnenus. BreisicHenue croco0oB
U3MEHEHUs JaBJieHuss B ObITy M TexHuKe. [IpuunMHBI BO3HUKHOBEHMsI JaBJIEHUS Trasa.
3aBUCUMOCTb JaBJICHUS ra3a JaHHOM Macchl OT oObeMa U Temmeparypbl. Pasnuuus mexay
TBEPABIMU TEJIaMU, >KMJIKOCTSIMHU M razamu. llepenaya naBiaeHHs >KUJIKOCTBIO M Ta3oM. 3aKOH
[Tackans. Hanuuue naBieHus BHYTPU JKUIKOCTU. YBEJIMYEHHUE JaBJICHUS C IIIyOMHON MOrpyxe-
Husi. OOOCHOBaHME PACTIOJIOKEHUSI TMOBEPXHOCTH OJHOPOJHOW >KUAKOCTH B COOOIIAIOMINXCS
cocy/lax Ha OJHOM YpPOBHE, a JKHJIKOCTEM C pa3HON IUIOTHOCTbIO — Ha pa3HbIX YPOBHSX.
YerpoiicTBo U neiicTBue 1umo3a. ATMochepHoe AaBieHue. Brnusaue atMochepHOro JaBiIeHUs
Ha >KMBBIE OPraHU3MBbl. SIBJIEHMUS, MOATBEPXKIAIOUINE CYILIECTBOBAHNE aTMOC(HEPHOTO JaBJICHUS.
Onpenenenne armocdepHoro nasneHus. Omnbir Toppuuermu. Pacder cuibl, ¢ KOTOpoi
atMocepa JaBUT Ha OKpYy)Karolue NpeaMeTshl. 3HAaKOMCTBO C paboToll U yCcTpOWCTBOM
O6apomerpa-aHepousa. lcmonb3oBaHHEe €ro INpPU  METEOPOJIOTHYECKHX  HAOMIOJCHUSIX.
ATMoOcdepHOe AaBlieHHE Ha Pa3IMYHBIX BbICOTaX. Y CTPONUCTBO U MPUHIUII JEHCTBUS OTKPHITOTO
AKHUJKOCTHOTO M METAJNTIMYECKOro MaHOMETpoB. [IpuHIMI JefCTBHS MOPIIHEBOTO KUIKOCTHOTO
Hacoca M THJIpaBIMYECKOTO mpecca. du3nueckue OCHOBBI pabOThl THIPABIMYECKOTO Ipecca.
[IpyurHBl BO3HMKHOBEHMS BbITaNKUBarouleil cuiibl. [Ipupoaa BbITalKUBarome cuibl. 3aKOH
Apxumena. [TnaBanue Ten. YcinoBus miaBaHus Tel. 3aBUCUMOCTh TIyOHWHBI MOTPY)KEHUS Tesia B
XKUJIKOCTb OT €ro IIOTHOCTU. (Dusmyeckrne OCHOBBI IIIABaHUS CYJOB M BO3AYyXOIUIABAHMS.
Boanblil 1 BO3AYIIHBIN TPAaHCIIOPT.

PaGora u MmomHOCTH. JHEPIrus.

Mexanuveckass pabora, ee (u3nyeckuii CMbICI. MOITHOCTP — XapaKTEPUCTHKA CKOPOCTH
BBITIOJTHEHHUST paboThl. [IpocTthie MexaHu3Mmbl. Peraar. YcinoBus paBHOBecHsl peruara. MoMEHT
cuibl — (QU3NUYECKas BEIMYMHA, XapaKTepu3yromias JAeHcTBHUE CHibl. [IpaBHUIO MOMEHTOB.
YCTpOWCTBO M JIEHCTBHE PHIYaKHBIX BeCOB.IIOMBMIKHBIN M HEMOJIBMKHBIA OJIOKHM — TMPOCTHIC
MeXaHU3Mbl. PaBeHCTBO pabOT MpH MCIOJIB30BAHUHU MPOCTHIX MEXAaHU3MOB. «30JI0TOE MTPABUIION
MexaHuku. LleHTp Tsokectu tena. LleHTp TskecTu pa3ivuHbIX TBEpAbIX Tea. CTaTuka — pasjael
MEXaHUKH, H3y4YalollUd YCIOBUs paBHOBecHs Tell. YcioBus paBHoBecus Tten.llonstue o
nosiesHoi u mosiHoi paborte. KIIJ mexanusma. Haknonnas mnockocts. Ompenenenne KIT/]
HAaKJIOHHOM TMIocKoCcTH.DHeprud. l[loteHuuanbHass »Heprus. 3aBUCUMOCTb MOTEHIHUAIbHOU
SHEpPruu Tena, MOJHATOrO HajJ 3eMJIeH, OT €ro MacChl M BBICOTHI MoabeMa. KuHeTudeckas
SHEprus. 3aBUCUMOCTbh KHMHETHYECKOM SHEpruM OT Macchl Tejna U ero ckopoctu. Ilepexon
OJIHOTO BHJIa MEXaHUYECKOM sHEpruu B Ipyroil. Ilepexos s3HEprun oT OJAHOTO Tena K APYroMy.

8 kiace
TenaoBble ABJIEHUA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIbI. TeIUIOoBOE IBMKEHHE aTOMOB M MoJsiekyl. Auddysus
B raszax, *HJIKOCTIX U TBEpJbIX Telax. bpoyHoBckoe aBrkenue. BzanmoaeicTeue (mputskeHue
U OTTAJIKUBAHUE) MOJIEKYJ. ATrperatHble COCTOSIHUS BellecTBa. Pa3nuuue B CTPOCHUU TBEPABIX
TEN, >KUIAKOCTEH W raszoB. TemnoBoe paBHOBecue. Temmeparypa. CBs3p TemmepaTypbl CO
CKOPOCTBIO XaOTHYECKOTo ABIKEHHs dacTll. BHyTpeHHss sHeprus. PaboTta u Temonepenaya
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KaK CIocoObl H3MEHEHHs BHYTpEHHeW oHepruu Tena. TemaonpoBoaHOCTh. KoHBEKIus.
Nznyuenne. [Ipumepsl Temonepenayn B Npupoae U TexHuke. KonmuecTBo TEIIOThI. Y IeabHast
TEIUIOEMKOCTh. YielbHasl TEIUIOTa CropaHMsl TOIUIMBA. 3aKOH COXPAHEHHUS U IpEeBpallleHus
SHEPrMM B MEXaHMYECKMX U TEIUIOBBIX Impoueccax. llnaBinenue u  oTBEepacBaHHE
KPUCTAJUIMYECKUX TeJl. Y esbHAas TEIIoTa IiaBieHus. Mcnapenune u konaeHcanus. [lormomenne
SHEPIUMM INPHU WCHAPEHMH >KUJIKOCTH M BBIJCICHUE €€ IIpM KOHAeHcauuu mapa. Kumenue.
3aBUCUMOCTb TEMIIEpAaTyphl KUIEHHS OT JaBJICHUSA. YJAelIbHas TEIUIoTa MapooOpa3oBaHuUs U
KoHJeHcauuu. BiaxHocTs Bo3ayxa. PaboTa rasa npu pacmupenuu. IlpeoOpa3zoBanus sHepruu B
TEIUIOBBIX MamuHax (mapoBas TypOWHA, JBUTATENb BHYTPEHHEIO CrOPaHUs, PEaKTHBHBIH
nsurarens). KIIJ TennoBoli MammHbl. DKOJOTHYECKHE MPOOJIEMbI HCIONIb30BAHUS TEIJIOBBIX
MaIlHH.

BHCKTPH‘IQCKI/IC SAABJICHUA

Onektpuzarus pusnyeckux Ten. BzanmmoneiicTBrue 3apspKeHHBIX Tell. [[Ba poia 3JIeKTpUYecKux
3apAnoB. JlenMMOCTh 3NEKTPUYECKOTO 3apsfa. DJIEMEHTapHbIA AJIEKTPUYECKUN 3apsi. 3aKoH
COXpaHEHHUs JJICKTPUYECKOTO 3apsga. [IpoBOJHWKM, TIOJYMPOBOJHUKH H  HM30JSATOPHI
ANEKTPUYECTBA. DJIEKTPOCKOT. DJIEKTPUUECKOE ToJie KaKk 0coOblid BuUI Matepuu. [leiicTBue
ANEKTPUYECKOTO TIOJISI Ha dJIeKTprudeckue 3apsiapl. KonaeHcaTop. DHEPrus 2JIeKTPUUECKOTO OIS
KOHJIEHCATOpa. DIIEKTPUUYECKUM TOK. VICTOUHHKM AJIEKTPUYECKOr0 TOKA. DIIEKTPUYECKAsl LIEeNb U
ee cocraBHble yacTu. HampaBnenne wu  aedcTBUs  dnekTpudyeckoro Toka. Hocurenn
ANEKTPUUECKUX 3aps10B B MeTaiuiax. Cuiia Toka. DIEKTPUUECKOE HAINpsHKEHUE. DIEKTPUIECKOE
CONPOTUBIIEHWE NPOBOJHUKOB. ENWHMIBI CONPOTUBIEHUS. 3aBUCHUMOCTh CHJIBI TOKAa OT
HanpspkeHus. 3akoH Owma 1 ydacTKa Lenu. YAEJIbHOE COMpPOTHUBIECHUE. PeocTatsl.
[TocnenoBarenbHOE coeauHEHHME MNPOBOAHUKOB. [lapamienbHoe COEIMHEHHE NPOBOJHUKOB.
PaGora »snekTpuyeckoro ImMoJig MO MEPEMEIIEHUI0 JIIEKTPUYECKUX 3apsiaoB. MouiHocTh
ANEKTPUYECKOTr0 TOoKa. HarpeBaHue NpPOBOJHUKOB 3JIEKTPUUECKHMM TOKOM. 3akoH Jlxoyns -
Jlenua. DnekTprUuecKue HarpeBaTelbHbIe U OCBETUTENbHBIE TPHOOpPHI. KopoTKoe 3aMbIKkaHue.

3JICKTp0MaFHI/ITHI>Ie ABJICHUA

MaruuTtHoe moJsie. MarautHoe moJsie Toka. OmeIT Opcrena. MarHUTHOE MOJI€ MOCTOSHHBIX
MariHutoB. MaruutHoe noje 3emild. ODJIEeKTPOMarHuT. MarHuTHOe MOoJje KaTyIIKH C TOKOM.
[IpuMeHeHHe EKTPOMArHUTOB.

CBeToBbBIC ABJICHUSA

Cser — QJICKTPOMArduTHBIC BOJIHA. CKOpOCTL cBeta. MicTouHuKHM cBeTa. 3aKOH HpHMOHHHeﬁHOFO
pacnpoCTpaHCHHUE CBCTA. 3akoH OTPAXXCHUA CBCTA. IInockoe 3€pKaJIo. 3akoH MMPEJIOMIJICHU A
cBera. JIMH3BI. cDOKyCHOG pacCTOAIHUEC U ONTUYCCKAsA CHJIa JIMH3BI. I/I3o6pa>KeHHe npeamMeTa B
3CpKaJIC U JIMH3C. Onruueckue HpI/I60pBI. I'ma3 kak onTuyeckas cucTeMa.

9 kJjacc
3aKOHBI IBUKEHUA U B3AUMOAEHCTBUA

MexaHu4ueckoe JIBHIKCHHE. MaTepI/IaJ'IBHaSI TOYKa KakKk MOJICIIb (I)I/I3I/I‘-ICCKOI“0 TCIa.
OTHOCHTENHLHOCTh MEXaHHYECKOI'O JABHKCHUA. Cucrema otcuera. dusmueckue BCJIIMYHHEI,
HCO6XO,[[I/IMBIC AJId ONMHUCAaHUA NBUKCHUSA W B3aUMOCBSA3b MCKAY HUMU (HYTL, NnepeMenICHue,
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CKOPOCTb, YCKOPEHHUE, BpeMs ABM)KEHMsI). PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWHOE
IBIKEHHE. PaBHOMeEpHOE IBMXKEHHME IO OKpYKHOCTH. [lepBbiii 3axkoH HbproroHa M mHepuus.
Macca Tena. IlnotHocts BenjectBa. Cuna. Equnnnsl cunsl. Bropoil 3akon Herotona. Tperuit
3akoH HproTtona. CBoOoaHOE naaeHue tein. Cuma TshKecTU. 3aKOH BCEMUPHOTO TAroreHus. Cuia
ynpyroctH. 3akoH ['yka. Bec Tena. HeBecomocTb. CBSI3b MEXy CUIION TSDKECTH U MAcCOil Tena.
Hunamomerp. PaBHogaeiicTByromas cuna. Cuna tpenus. TpeHue ckoibkeHus. TpeHue mokos.
Tpenune B npupoze u rexuuke. mnynbc. 3akoH coXpaHeHHsI UMITYlbca. PeakTUBHOE IBUKEHUE.
Mexannueckast pabora. MomHuocts. Dueprus. IloTeHImanbHas W KHHETHYECKAs SHEPIHSL.
[IpeBpaiieHue OJHOrO BMJIAa MEXaHWYECKOM 3HEpruu B ApPYroil. 3aKOH COXpaHEHHs MOJHOMN
MEXaHU4YECKOMN DHEPTUN.

MexaHnn4veckue KoJe0aHMsl M BOJHBIL. 3BYK

Mexannueckue konebanus. [lepuoa, yacrora, ammnutyaa konebanuil. Pesonanc. Mexannueckue
BOJIHBI B OJHOPOJHBIX Cpcaax. I[J'II/IHa BOJIHBI. 3By1( KaK MEXaHHYECKasl BOJIHA. FpOMKOCTB n
BBICOTA TOHA 3BYKA.

JJIEKTPOMATHUTHOE T0JIe

MaruautHoe mnone. MHaykuuss mMarHuTHOro mossi. MarHuTHoe mose Toka. OmeiT Opcrena.
MarHuTHOE€ TOJIE TOCTOSHHBIX MArHMTOB. MarHutHoe T1oie 3eMJIM. ODJIEKTPOMAarHuT.
MaruuTHOE ToJe KaTylmku ¢ TOKoM. [IpruMeHeHue »3neKTpoMarHuToB. J[eiCTBHME MarHUTHOTO
I0JIsl Ha MPOBOJHMK C TOKOM M JBWXKYIIYIOCS 3apspkeHHYH0 dactuny. Cuia Amnepa u cuia
Jlopenua. OnekTpoaBuratenb. SBIeHHE 3IeKTpoMarHUTHOM wuHAYKIUA. Onbitel Dapanes.
DOnekTpoMarHuTHeie KojeOanus. KomebaTenbHbIE KOHTYp. OiekTporeHeparop. llepemeHHBIM
tok. Tpancdopmarop. Ilepenava 3meKTpUUECKONW SHEPTHUU HA PACCTOSHUE. DJIEKTPOMArHUTHBIC
BOJIHBI U MX CBOMCTBA. [IpHHIMIBI paavoCBsI3u U TENEBUACHUSA. BiausHuEe 31€KTPOMarHUTHBIX
M3JIy4€HHI Ha )KUBbIE OPTAHU3MBI.

CrTpoenue atoma u aToMHOr0 siipa. Ucnosib3oBanne JHePrum aTOMHBIX sijIep.

Crpoenue artomoB. Ilmanerapnas wmojenb atoMa. KBaHTOBBIM XapakTep MOTJIOIIEHUS WU
ucnyckanus cBeta atomamu. Jluneituareie cnekTpbl. OmnbiTel Pezepdopna. CoctaB aTOMHOTO
sanpa. [IpoToH, HEUTPOH U SIEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIHUOHAIBHOCTH MAacChl U
sHepruu. Jlepekr macc u dHeprusi CBA3M AaroMHbBIX snep. PanmoaktuBHOCTh. Ilepuon
nonypacnaaa. Anbda-uznydenue. bera-uznydenue. ['amma-uzinydenue. SnepHble peaklUu.
Ncrtounuku sneprun CosHIA U 3Be3/1. SaepHas sHepreTHKa. JKOoJIorudeckue mpooiaemMbl paboTh
aTOMHBIX JJeKTpocTaHimid. [lo3umerpusi. BnusHue paguoaKkTUBHBIX HW3Iy4EHHH Ha >KUBBIE
OpPTaHU3MBI.

Crpoenue u 3Boa0nusa Beesennoi

I'eonieHTpUyecKkast M relvoleHTpudeckas cucTeMbl Mupa. dusnueckas Ipupoaa HeOECHBIX Tel
Conneunoii cucremsl. [Iponcxoxnenne Conneynoi cucreMsl. @uznueckas npupoga ConHua u
3Be3. Ctpoenue Beenennoii. OBomtonus Beenennoin. ['unoresa bonbioro B3pbiBa.
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TemaTu4deckoe IVIAHUPOBaHUE

7 xiacc (2 gaca B HefIeno, Bcero 68 u)

Paznen Tembl Kosmmuec | Kontpoan | IIpaktuue
TBO bHBIC CKHue
4acosB paboThl paboThl
Beenenue 4yq 1
IlepBoHauanbHbIC Momnexyibl 4y 1
CBCICHUS O CTPOCHUHN ArperaTHoe COCTOSIHHE BEIICCTBA 24
BEIECTBA
B3anmopeiictBue Ten MexaHndeckoe JTBHKEHUE 34
Macca.llnotHocts.O6eM 104 1 3
Cunsl B ipupoe 10u 2
JlaBlieHME TBEPIBIX JlaBnenue 6u
TEJ, KUKOCTEH U ATtMochepHOE TaBiIeHne 9y 1
I'a3oB [1naBanue Ten 54
Pabota 1 MOLTHOCTS. PaboTa. MomtHocTh 24
Oueprus [TpocThie MeXaHU3MBI 79 1
OHeprus 44 1 1
O06o0mmenue 3HaHUH 3a Kype 7 24
KJiacca.
TemaTuyeckoe MJIAHUPOBAHUE
8 kiacc (2 yaca B Hezento, Bcero 68 )
Paznen Tembl Komuuec | Kontpon | [Ipaktuue
TBO bHBIC CKHue
4acoB padboThI paboThI
TennoBsie SBICHUS Buyrpennss sueprus 1349 1 2
ArperatHble COCTOSIHHS 1149 1 1
DIEeKTPUUYECKUE DneKkTpu3anus Tei 6u 1
SIBJICHUSI DjeKTprYecKas Ielb 164 1 4
PaGota u MoiHOCTh TOKA 6u 1 1
DNeKTpOMarHuTHbIE MarunuTHO€ noJe 54 1 1
SIBJIICHUS
CBeToBbIE SIBICHUS Hcrounuku cBera 54
JIuH3b 5S4 1
IIpomexyTrouHas aTTecTanus 1y 1
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TemaTu4deckoe IVIAHUPOBaHUE

9 xiacc (3 gaca B Hezeno, Beero 102 u)

Paznen Tembl Kosmmuec | Kontpoan | IIpaktuue
TBO bHBIC CKHue
4acoB paboThI paboThl
3aKOHBI IBUKEHUS U Kunematuka 169 1 1
B3aUMOJICHCTBUSA T JluHamuKa 224 1 1
Mexanuveckue Konebanus 8u 1
K0JIEOAHUA U BOJIHEL. 3ByK 79 1
3ByK
DNeKTpOMarHuTHOE MaruauTHO€ 1oJ1e 14y 1
rnosie DNeKTpOMarHUTHOE TOJIe 74 1
Cser 64 1 1
Crtpoenue aToma u Mogens atoma 64 1
aTOMHOTO sipa SnepHble peakIuu 104 1 2
Crpoenue u sBomonust | Ctpoenue Beenennoit Su
BCEJICHHOM
[IpomexxyTouHas arrectanus 1q 1

Moynb BOCIUTATEIBHOM MPOTPaMMBbI, UCTIOJIb3YEMbIN MPU peau3alii JaHHOW MPOTrpaMMBbl

«IIKONBHBIN YPOK»

- MCTI0JIH30BaHNE BOCITMTATEIBHBIX BO3MOKHOCTEH COACpIKaHU (1)I/ISI/IKI/I,

- IpUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (hopM pabOThI C yHAITUMUCS;

- DOoAACPKKAa MOTHBaIlUU o6yqaf01u1/1x05{ K INOJTYYCHUIO 3HaHI/II71, YCTaAaHOBJICHHUEC IMO3UTHBHEBIX

MEXJIMYHOCTHBIX OTHOIICHUH B KJIacce U JoOpoxkenaTesbHOM aTMocdepsl BO BpeMsl ypoKa;

- MTHUITMAIMSA U TIOJIEPIKKA UCCIIEI0BATEIIbCKOM IeATeIbHOCTH

yyaluxcs Ui MPHOOPETCHUsT HABBIKOB CAaMOCTOSITEILHOTO PEHICHUs MPOOJIEeMbl, HaBbIKa
ohopMIIeHHs] COOCTBEHHBIX UJIEeH

- YCTAaHOBJICHUE JOBCPHUTECIbHBIX OTHOIIICHUH MCXKAY NpernoaaBaTCIiMu U O6y‘IaIOIHI/IMI/ICH

- HO6y>KI[eHI/Ie O6y‘IaIOHII/IXCH CO6J'II-O,I[8.TB Ha YpOKE O6IJ_[CHpI/IH$ITLIe HOPMBI TIOBCACHUS,

IIpaBHuJIa O6I.H€HI/I$I CO CTapmiuMu MW CBCPCTHHUKAMH, ITPHHIUIIBI y‘IC6HOI7I JUCHUIIIIMHBI H

caMOOpraHu3alnunu
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Omnwucanue yueOHO-METOANYECKOTO M MAaTePUAIbHO-TEXHUYECKOTO 00ecreueH s
00pa3oBaTesbHOTrO IpoIiecca:

CocrtaB yueOHO-MeTOAMYECKOr0 KOMILJIEKTA.
1. Pabouast mporpamma. ABtropsl: A.B. Ileppimikun, E.M.I'yrauk u3 coopuuka "[Iporpammsl s
obmieo0OpazoBarenbHBIX yapexaenuid. dusuka. 7 — 9 k. / coct. E.M. I'yrauk, H.B.®unonosuy.
— M.: Ipocpa, 2017.
2. ®uzuka — 7 xinacc, A.B. Ilepeiku., poda , Mocksa —2012r
3. ®usuka — 8 xiacc, A.B. Ilepsikus., Jpoda , Mocksa —2018r
4.®uzuka — 9 knace, A.B. [leppimkun. E.M. I'ytauk, dpoda , Mocka —2014r
5. Coopnuk 3ama4 o ¢usuke. 9-11 k. / CocraButens A.Il. PermkeBud, — 14-¢ u3a. — M.
[Tpocemenue, 1992 r.
6. Coopnuk 3anau o usuke. 7-8 ki1. / CocraBurens B.W.Jlykamuk, — 10-e uzn. — M.:
[Tpocemenue, 1998 r.

CHHCOK HAJISIAHBIX TOCOOU I
Tabanie! 001IEr0 Ha3HAYEHUS

1. Mexxnynapoanas cuctema equautl (CH).

2. IpucraBku 11 00pa30BaHUs JSCATUIHBIX KPATHBIX U JOJTBHBIX CTUHUIL.

3. ®usnyeckre NOCTOSTHHBIE.

4. lllkana 3JIeKTpPOMAarHUTHBIX BOJIH.

5. [IpaBuia mo TexHUKE 0€30MaCHOCTH MPHU paboTe B KaOMHETE (PU3UKH.

6. Mephbl 6€30MacHOCTH MTPU TOCTAHOBKE M MTPOBEICHUH JTAOOPATOPHBIX padOT 1Mo
AIIEKTPUYECTBY.

7. Hopsaok pemeHrs KOJIMYeCTBEHHBIX 3a/1a4.
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