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IlosicHuTe ILHAA 3aIMCKA

Pabouas nporpamma 1o (pu3nke OCHOBHOIO 001Iero 00pa3oBaHUs COCTABIEHA B COOTBETCTBHHU C
®I'OC, ¢ yueroM IpUMEpPHOW OCHOBHOW 00pa30BaTEbHOM IPOrpaMMBbI, L€ U 3aJad OCHOBHOMU
obpazoBarenbHoi iporpammbl MBOYCOII Ne 5.

®dusuka — ¢dyHIaMeHTaNbHas HayKa, UMEIOIIasi CBOEH MpPEeAMETHON 00JIaCThIO
o01111e 3aKOHOMEPHOCTH MTPUPOJIbI BO BCEM MHOT000Pa3HHU ABJICHUNH OKPYXKAIOIIEro Hac
mupa. Pusznka — Hayka O MNpHUpPOJE, HU3ydarollas HauOosiee OOIIME W MPOCTEHIINE
CBOICTBa MaTepuabHOTO Mupa. OHa BKIIOYAET B ce0s KaK MpOLECC MO3HAHUA, TaK U
pe3ysbTaT — CyMMY 3HAHMM, HaKOIUIEHHBIX HAa MPOTSKEHUH UCTOPUUYECKOTO Pa3BUTHUS
oOuiecTBa. ODTUM U OOpeleisieTcs 3HAaueHHEe (PU3MKU B IIKOJIBHOM OOpa30BaHUMU.
®dusuka uMeer OOJIBLIOE 3HAUEHHWE B JKU3HU COBPEMEHHOIO O0IECTBAa U BIMSET Ha
TEMIIbl Pa3BUTHS HAYYHO-TEXHUYECKOr0 Iporpecca.

[Tporpamma paccuntaHa Ha U3ydeHue 0a30BOrO Kypca GpHU3MKU ydammumucs 7- 9
kiaccoB B TeueHne 208 gacoB (B ToM uncie B 7 kinacce - /0 ydeOHBIX 4acoB U3 pacueTra
2 4gaca B Hemenmo, B 8 kiacce - 70 y4eOHBIX YacoB M3 pacyeTa 2 yaca B HEACHTIO U B 9
KJacce - 68 ydeOHBIX 9acoB M3 pacyeTa 2 Jaca B HEJCNIO) B COOTBETCTBUU C YICOHBIM
wianoM MBOY COILL Ne5

IIpenoxaBanue kypca «®@u3nka» B 7-9 Kjiacce OpueHTHPOBAHO HA NCNOJb30BaHUE
YU4eOHUKOB:
o AB. Ileppimkun ®usmka 7 kiacc. Y4eOHUK Il 0O0IIe00pa3oBaTEIbHBIX
yupexaenuii.- M.: Ilpoda, 2015 r.
o AB. Ileppimknn ®usmka 8 kiacc. Y4eOHUK Il 00IIe00pa3zoBaTEIbHBIX
yupexaenuii.- M.: Jlpoda, 2015 r.

e A.B. [Ileppimikun, E.M. TI'yrauk. ®@uszuka 9 «knacc. VYueOHHMK st
ob1eoOpa3oBaTeNbHBIX yupexaeHuin.- M.: Ilpoda, 2015 r., KOTOpble BXOIIT B
®denepanbHbI MepeYeHb YUYeOHUKOB, YTBEPKAEHHBIM TprKa3oM MuHucTepcTBa
oOpasoBanusi U Hayku Poccuiickoit @enepanuu ot 19 gexabps 2012 r. N 1067
«O0 yTBepkacHUU (DeaepalbHBIX TepeyHel Y4YeOHMKOB, PEKOMEHIOBAHHBIX
(momyIIEHHBIX) K  HWCIOJB30BAaHMIO B  O0pa3oBaTeIbHOM  Tpollecce B
00pa3oBaTeNbHBIX YUPEKIACHUSIK, PEATU3YIONUX 00pa30BaTeIbHbIC MPOTPAMMBbI
oOmero o0pa3oBaHus M HMEIOMIMX TOCYJApCTBEHHYIO AaKKpEIUTAlUIo, Ha
2013/14 yuebOnsr1ii rog".



7 kiaacc IlepBoHayajibHbIe CBECHUA 0 CTPOCHUM BelleCcTBa

YYeHUK HAYUYUTCSH:

pacro3HaBaTh TEIJIOBBIE SIBJICHUS W OOBACHATH Ha 0a3e UMEIOLIMXCS 3HAHUU
OCHOBHBIC CBOMCTBA WJIM YCJIOBHSI MIPOTECKAHUS 3TUX SBICHHUNA: AU y3usi, "3SMCHCHHE
oO0beMa Ten MpHU HarpeBaHuWU (OXJIAXICHHM), OOJbIIAS CHKUMAEMOCTh Ta30B, Maas
CKUMAEMOCTb )KUJIKOCTEN U TBEPIBIX TEIL;

® pa3nUYaTh OCHOBHBIC MPU3HAKUA W3YYCHHBIX (PM3UYECKUX MOJEICH CTPOCHUS
ra3oB, KUJKOCTEN U TBEPABIX TEII,

YYEHHK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:
MIPUBOJIUTH IPUMEPHI TPAKTHUECKOTO UCIOJIH30BAHUS (PUBHMUECKUX 3HAHUM O TEIJIOBBIX
SIBJICHUSIX;

® HAaXOJUTh AaJCKBaTHYIO MPEHJIOKEHHONW 3anade (U3UYECKYIO MOJIEb,
paspemiath mpobjieMy KaKk Ha OCHOBE MMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBICHUAX C
HCIOJIb30BaHUEM MaTeMaTUYECKOIO aIapara, Tak U Ipy IIOMOILIYA METOJA0B OLICHKHU.

7 kiaacc Bzammoneucrsue Teji. JlaBjieHrMe TBEPAbIX TeJl, sKUAKOCTEH U ra3oB.

Pabora, MOIIHOCTD, JHEPIUS.
Y4yeHuK HAYYUTCH:

® pacrio3HaBaTh MEXAaHWYECKHUE SBJICHUS U OOBACHATH Ha OCHOBE MMEIOIIUXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCIJIOBUS MPOTECKAHUS ATUX SBJICHUN: PABHOMEPHOE U
HEPABHOMEPHOE JIBUKECHHUE, PABHOMEPHOE JIBUKCHHE, NWHEPLHUs, B3AUMOICHUCTBUE TEll,
nepegaya JaBJCHUS TBEPAbIMU TeJlaMH, S>KUJIKOCTIMU U Ta3aMH, aTMoc(epHoe
JABJICHUE, TUIABAHUE TEJ, PABHOBECUE TBEPABIX TEJ, UMEIOUIMX 3aKPEIUJICHHYIO OCh
BpAILICHUS;

® ONUCHIBATH M3YYEHHBIC CBOMCTBA TEJ M MEXAHWYECKUE SIBJICHUSI, MCIOJIb3Ys
(bu3nyecKue BEJIMUYUHBI: TyTh, CKOPOCTh, Macca TeJa, IUIOTHOCTh BEIeCTBa, cujia (cuiia
TSDKECTH, CUJIa YIPYrOCTH, CuUjJa TPEHUs), [AaBICHUE, KUHETHYECKas JHEPTHs,
MOTEHIIMAJIbHAS SHEPIusi, MEXaHHuecKas paboTra, MexaHuueckas MolHocTh, KIIJ[ npu
COBEPIIICHUU Pa0OTHl C HUCIOJIB30BAHUEM IMPOCTOTO MEXaHW3Ma, CHJIa TPEHUS, TPH
OMKMCAHUH TPABWIHHO TPAKTOBATh (PU3MUECKHN CMBICT HCIIOJIB3yEMBIX BEITUYHH, WX

0003HAYCHUSA U CAWHUIbI M3MCPCHUA, HAXOIUTDH (bOpMy.TIBI, CBA3BIBAIOIIUE OAHHYIO



(GU3HYECKYIO0 BEIMYMHY C JPYTUMH BEIUYHHAMH, BBIYHCIATH 3HAUYCHHE (PH3UUCCKOU
BCJIMYHHBI,

® aHAIM3WPOBATH CBOWCTBA TEJI, MEXaHUYECKUE SIBJICHHSI M ITPOIIECCHI, UCIIONIB3YS
¢dusnueckne 3akoHB: 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena; MpU ITOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €T0 MAaTEMaTHUYECKOE BBIPAXKECHHE,

e peliaTth 3aJ1a4M, UCIOJb3ys (pU3nUecKue 3aKoHbl (3akoH ['yka, 3akon [Tackais,
3aKOH Apxumena) u GopMyIIbl, CBSI3bIBArOIINE (PU3HMUECKHe BEIUIUHBI (ITyTh, CKOPOCTH,
Macca Tella, IUIOTHOCTh BEIIECTBA, CHJIA, JaBJEHHWE, KHHETUYECKas HHEprus,
MOTCHIIMAJIbHASl JHEPTusi, MexaHWdeckas paboTa, MexaHmdyeckas MmomrHocTh, KITJI
MPOCTOTO MEXaHW3Ma, CHJIa TPEHUS CKOJIBKEHHS): Ha OCHOBE aHAlIM3a yCIOBUS 33/1a4u
3aIHAChIBATh KPATKOE YCIIOBUE, BBIACIATh (PU3HUCCKUE BEIMYUHBI, 3aKOHBI B (hOPMYJIBI,
HEOOXOUMBIC [UIsl €€ pEeHICHHs, TPOBOJUTh pPAacueThl M OIEHUBATh PEATLHOCTH
MOJIyYEHHOTO 3HAYCHHUS (DU3UUCCKON BEITMYUHBI.

Y4YeHHK MOJYYHUT BO3MOKHOCTh HAYYHTHCSI:

® UCNONBL3068AMb 3HAHUSL O MEXAHUYECKUX SIGNEHUIX 8 NOBCEOHEBHOU HCUZHU OISl
obecneuenusi OeszonacHocmu npu obpawjeHuu ¢ npubopamu U - MexHUYecKUMU
yempoticmeamu, Ol COXPAHeHUsl 300p08bsi U  COONO0EHUsI HOPM IKOJIO2UHEeCKO20
noseoeHus 6  OKpyJcalowjeu — cpede;,  NPUBOOUMb  NPUMEPbL  NPAKMUYECKO2O
UCNONIL3068AHUS PU3UUECKUX SHAHUL O MEXAHUYECKUX ABNEHUAX U PUUYECKUX 3AKOHAX,

® pazuyamv SpaHuybl NPUMEHUMOCMU DUIUYECKUX 3AKOHO8, 02PAHUYEHHOCHb
UCNONIL308AHUS YACMHBIX 3aKOHO8 (3aKkoH | yKka, Apxumeoda u op.);

® HAXOOUMb AO0EK8AMHYI0 NPEOJIONCEHHOU 3a0aye QU3UUecKyro  MOoOeib,
paspewiams npobremy KAk HA OCHO8E UMEIOWUXCA 3HAHUL HO MeXaHuke C
UCNONIL3068AHUEM MAMEMAMUYECK020 annapama, OYyeHu8ams peaibHOCmb NOJYYEHHO20

SHAYEHUA ¢M3uq€CKOL7 6elUHUHDbL.

8 kiacc TensoBbie siBJICHUS
Y4eHuKk HAYyYUTCH:

® pacio3HaBaTb TCIIJIOBLIC SABJICHUA U 00BSACHATL Ha Oaze HMCIOIINXCA 3HAHUH



OCHOBHBIE CBOMCTBA WJIM YCIIOBHS IPOTEKAHUS ITUX SBJICHUU: TEIJIOBOE PAaBHOBECHUE,
UCIIAPEHNE, KOHJEHCAlMs, TIJIaBJICHUE, KPUCTAJUIM3aLKsl, KUIIEHUE, BIIAYKHOCTh BO3yXa,
pa3ianyHble CHOCOOBI TeIIonepenayn (TeIIONPOBOIHOCTb, KOHBEKLUS, HU3JIy4EHUE),
arperaTHble COCTOSIHMS BEIECTBA, MOIVIOIEHUE YHEPTUM IPU UCIIAPEHUH KUIKOCTH U
BBIJICJICHHE €€ INPH KOHJEHCAllMM I1apa, 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT
JIaBJICHUS;

® OIMCHIBATH H3YYCHHBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHUS, HCIOJIb3Ys
¢bu3nyecKkue BEIWYHMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSAS JHEPrus, Temreparypa,
yIAelIbHasA TEIUIOEMKOCTb BELIECTBA, YJEIbHAs TEIUIOTa IUIABJICHMS, yACJbHAsA TEIUIOTA
napooOpa3oBaHusl, yAelbHAsg TEIUIOTa CrOpaHusl TOIUIMBA, KO3(P(QUUHUEHT IOJE3HOTO
JEHCTBUS TEIJIOBOTO JABUTATENs; MPU ONHUCAHUU MPABUIBHO TPAKTOBATHh (HU3MUECKUN
CMBICII HCIIONb3YEMBIX BEJIMYMH, X OOO3HAUYECHMS] M €IMHMIIBI MU3MEPEHHS, HAXOAUTh
(opMyJIbl, CBA3BIBAIOUIME JAHHYI (PU3MUYECKYIO BEIMYUHY C JPYTMMH BEITUYMHAMM,
BBIUUCIISITh 3HAaUCHUE (PU3HUECKON BEJIMYUHBL;

® AHAIN3UPOBATH CBOMCTBA TEJ, TEIUIOBBIE SIBJEHUS M IPOLIECCHI, MCHOJIb3YS
OCHOBHBIE MOJIOKEHNS aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI O CTPOEHUM BEILECTBA U 3aKOH
COXPAaHEHUS DHEPIUH;

® [IPUBOAMTH MPUMEPHI MPAKTUUECKOrO HCIOIb30BaHUS (PU3NYECKUX 3HAHUU O
TEIUIOBBIX SIBJICHUSIX;

e pemarh 3aJayd, WCIOJb3Yysd 3aKOH COXPAHEHUsS DHEPIUA B  TEIUIOBBIX
nporueccax u GopMylibl, CBSI3bIBaIONINE (PU3NUECKHE BETUUYHMHBI (KOJIMYECTBO TEILIOTHI,
TEMIIEpaTypa, YyAENbHAas TEIUIOEMKOCTh BEILIECTBA, YyJAEJIbHAs TEIUIOTA IIJIABJICHUS,
yaenbHas TeIuloTa MapooOpa3oBaHUs, yleidbHas TEIUIOTa CropaHusl TOIUIMBA,
KO3 PUIIMEHT TMONEe3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENs): HAa OCHOBE aHalIM3a
YCIIOBHSI 3alaud 3allUChIBATh KPATKOE YCJIOBHUE, BBIACHATh (PU3NYECKHE BEIWYUHBI,
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl €€ PEIICHHUs, TPOBOAUTH PACUETHI U OLICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOI BEITMUUHBI.

YUYEHHK IOJYYHUT BO3MOKHOCTH HAYYHTBLCH:

® UCNONbL306AMb 3HAHUA O MENN0GbIX AGNEHUAX 6 NOGCEOHEBHOU IICUSHU Os

obecnevyenuss bOezonacrocmu npu 06pameﬂuu C npu60pajwu u mexnuyecKumu



ycmpoticmeamu, OJisi COXPAHeHUsl 300p08bsi U  COONOOEHUsI HOPM IKOJIO2UHECKO20
nogeodeHus 6 OKpyxcarouel cpeoe;, npusooUums NPUMepPsbL IKOJO0SUYECKUX NOCTe0CmBUlL
pabomul 0gueameneti GHYmMpeHHe20 C2OPAaHUsl, MEeNnI08bIX U 2UOPOILEKMPOCMAHYUL,

® paziuuams 2paHuybl NPUMEHUMOCMU @U3UYeCKUX 3aKOHO8, NOHUMAMb
gceobwuil xapakmep @QYHOAMEHMANLHLIX QUIUYECKUX 3AKOHO8 (3aKOH COXpaHeHus
9HepeUU 8 MeNn08blX NPOYECCax) U 02PaHULEHHOCHb UCNOIb308AHUS YACHHbBIX 3AKOHO8;

® HAX00UMb AO0EKBAMHYI0 NPeOdloJHCeHHOU 3adaye QU3UYECKYI0  MOOeb,
paspeuwiams npoodiemy Kak Ha OCHO8e UMEIOWUXCS 3HAHUL O MENJIOBbIX AGNeHUSX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOuU Memooos8 OYeHKU.

8 ky1ace JiiekTpUYecKue U MATHUTHBIE SBJICHUS

YUYEHHK HAYYUTCS:

® pacro3HaBaTh JJICKTPOMATHUTHBIE SBJICHUS U OOBACHITH HAa OCHOBE
MMEIOIIUXCSl 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSI MPOTEKAHUS ITUX SBICHUM:
AJIEKTPU3AalMs TEJ, B3aUMOICHUCTBUE 3apSAO0B, SJIEKTPUUECKAN TOK U €ro JACHCTBUA
(TemioBOE, XMMUYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MArHUTOB, JIEKTPOMArHUTHAS
WHIYKIUS, TEWCTBUE MArHUTHOTO MOJsi Ha MPOBOJAHUK C TOKOM M Ha JABWXKYIIYIOCS
3apsHDKEHHYIO0 YacTHUIly, ACHCTBUE JJIEKTPUUYECKOTO TMOJII Ha 3apsSHKEHHYIO YacTUILY,
AJEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE PACHpOCTPAHEHUE CBETA, OTPAXKEHHUE H
MPEJIOMJICHUE CBETA, JUCIIEPCUS CBETA.

® COCTaBJISITh CXEMbl DJJIEKTPUYECKUX ILEeNeld C TOCIEeNOBATEIbHBIM U
napajyieJIbHbIM ~ COCIMHEHHEM DJJIEMEHTOB, pa3linyasi YCJIOBHBbIE O0O3HAYCHUS
AJIEMEHTOB DJJIEKTPUUECKUX Iened (MCTOYHMK TOKa, K4, PE3UCTOp, pPeocTar,
JaMII0YKa, aMIEPMETP, BOJIBTMETD).

® ICMOJIb30BAaTh ONTHYECKUE CXEMBI JJISI TIOCTPOCHUS U300paKEHU B TIOCKOM
3epKajie 1 coOMparolen JUH3E.

® OIHKCHIBATh M3YYCHHBIE CBOMCTBA TEN M DJIEKTPOMATHUTHBIC SBJICHUS,
UCTIONB3Ys (DU3UYECKUE BEJIMUMHBI: DJCKTPUUECCKUN 3apsijl, CHJIa TOKA, DJIEKTPUUIECKOE
HaIpsDKEHUE, DJIEKTPUUECKOE COIMPOTUBIIEHUE, YJIEIbHOE COMPOTHUBJICHUE BEIECTBA,
paboTa JIEKTPUUYECKOTO TOJII, MOIIHOCTh TOKa, (DOKYCHOE PACCTOSHUE W ONTHYECKas

Cuijia JIMH3bI, CKOPOCTb JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJHBI MU 4aCTOTAa CBETA,; IIPpU



OMKMCAaHUM BEPHO TPAKTOBATh (U3MUECKUH CMBICI HWCIOIb3YEMbIX BEIMYWH, WX
0003HAUCHUS W EIUHUIIBI W3MEPCHHS; HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3HYECKYIO BETMUUHY C APYTUMHU BEIUUNHAMHU.

® AHAJTM3UPOBATH CBOMCTBA TEJ, JJICKTPOMArHUTHBIC SIBJICHHUS W IPOIIECCHI,
UCTIONB3YSl (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsia, 3aKOH
Oma gnns  yvactka uenu, 3akoH Jxoyns-JleHia, 3akoH MOPSIMOJUHEHHOTO
pacipoCTpaHEHHs CBETA, 3aKOH OTPAKEHHSI CBETAa, 3aKOH IIPEJIOMJICHUS CBETA; MPU 3TOM
pa3ianyaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U €T0 MAaTEeMaTUYECKOE BhIPAKEHHUE.

® IIPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIOIB30BaHUS (PU3NYECKUX 3HAHUU O
AIEKTPOMATHUTHBIX SBIICHUSX

e pemaTh 3a7aud, UCTHOIB3ys (QU3NYecKue 3akoHbI (3akoH Oma ais ydacTka
nenu, 3akoH J[xoyns-JIeHia, 3akoH NPsSMOJIMHEHHOTO PaclpOCTPAHEHHS CBETA, 3aKOH
OTPAXKECHUS CBETA, 3aKOH MPEJIOMJICHUSI CBETa) U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEITMYMHBI (CHJIa TOKA, AJICKTPUYECKOE HAMPSIKCHHUE, AJICKTPHYECKOE COMPOTHUBIICHUE,
yJIeIbHOE COIMPOTHBIICHHE BEIIECTBa, paboTa 3JIEKTPUUECKOrO IMOJIsl, MOITHOCTh TOKA,
(OKyCHOE PacCTOSIHHE W ONTHYECKAsl CHUJIa JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YACTOTA CBETA, (POPMYJIIbI pacueTa 3JIEKTPUUECKOT0 COTPOTUBIICHUS MTPU
MOCJIEIOBATEILHOM U TMapajuieIbHOM COEIMHEHUU MPOBOJHUKOB): HA OCHOBE aHAIIM3a
YCIIOBHSI 3a/Jaud 3allMCHIBaTh KPATKOE YCJIOBHE, BBIACIATh (PU3MUECKHE BEIWYUHBI,
3aKOHBI ¥ (POPMYIIBI, HEOOXOIUMBIE JIJISI €€ PEIIeHUsI, POBOIUTh PACUETHI M OIICHUBATh
pPEaTbHOCTh MOTYYESHHOTO 3HaUYEHUS (DU3UICCKON BEITMUNHEI.

YUYEHHUK MOJYYHUT BO3MOKHOCTH HAYYHTHCS:

® UCNOIBL306aMb 3HAHUS 00 JJIEKMPOMACHUMHbLIX SA6NEHUAX 6 NOBCEOHE8HOl
JHCU3HU  ONs1  obecneueHuss Oe3onacHocmu npu  obpaweHuu ¢ npubopamu  u
MeXHUYeCKUMU YCmpoucmeamu, Oisi COXPAHEHUs. 300p08bsi U COONOOEHUs HOPM
IKOJIO2UHECKO20 NOBEOEHUsl 8 OKpyxcarouel cpeoe;, NPUBOOUMb NPUMEPbl GIUAHUS
INEKMPOMACHUMHBIX USNLYYEHUU HA JHCUBbLE OP2AHUIMDBL,

® paziuuams  2paHuybl NPUMEHUMOCMU  (QU3UYECKUX 3aKOHO8, NOHUMAMb
gceobwuil xapakmep yHOAMEHMANbHBIX 3aKOHO8 (3AKOH COXPAHEHUS dJIeKMPUYECKO20

3apﬂ0a) U O0CpAdHU4YeHHOCMb UCNONb306AHUA YHYACMHbBIX 30KOHO6 (S’aKOH Oma o



yuacmka yenu, sakou /[coyna-Jlenya u op.);

® uCnonv308amsb npuemMbl NOCMpoeHus @Gu3uvecKux Moodenel, Noucka u
GDOpMYIUPOBKU O0OKA3AMENbCME BbIOGUHYMBIX SUNOME3 U MeopemuidecKux 6bl80008 Ha
OCHOBE IMNUPUYECKU YCIMAHOBIIEHHbIX (DaKmo8,

® HAX00UMb AO0EKBAMHYI0 NPedloJHCeHHOU 3adaye QU3UUECKYl0  MOoOenb,
paspeuiams npoobiemMy Kak HA OCHOBe UMEIOWUXCS 3HAHUU 00 31eKMpOMACHUMHbBIX
ABIEHUAX C UCNOIb308AHUEM MAMEMAMmMuyecko20 annapama, max u npu nomMowju
Memooo08 OYeHKLU.

9 kiaacc MexaHuveckue siBJIeHUsI

YUYEHUK HAYYUTCH:

® pacro3HaBaTh MEXAaHWYECKHE SBJICHUS W OOBSICHATH HA OCHOBE MMEIOIIUXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SIBJICHUMN: PAaBHOMEPHOE U
HEPaBHOMEPHOE [IBIDKCHHE, PAaBHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJMHEHHOE
JBIDKEHUE, OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBIDKCHHS, CBOOOJHOE TaJCHHE TeT,
PaBHOMEPHOE JIBMIYKEHUE IO OKPY>KHOCTH, MHEPIIMSI, B3aUMOJICHCTBUE TeJl, pEaKTUBHOE
JBIDKEHWE, TIepeaada JaBJICHUS TBEPABIMH TeJlaMH, JKHIKOCTIMH H Ta3aMu,
aTMocepHOe JaBlCHUE, IUIaBaHUE TeJl, PABHOBECHUE TBEPABIX TEJ, HMEIOIINUX
3aKpEIUICHHYI0O OCh BpallleHus, KoJieOaTeJbHOE JBI)KCHHE, PE30HAHC, BOJHOBOE
IBUXKEHUE (3BYK);

® ONUCHIBATh M3YYEHHBIC CBOWCTBA TENl W MEXAHUYECKHE SIBICHUS, UCIOIb3YS
¢u3MYecKue BEIMYMHBI: TYyTh, TIEPEMEIICHHE, CKOPOCTb, YCKOPEHHUE, TEPHOJ]
oOpareHusi, Macca Tena, TUIOTHOCTh BEIIeCTBa, CHila (CHiIa TSHKECTH, CHIIa yIIPYTOCTH,
CUja TpPEHWs), NaBJIICHWE, WMIYJIbC TeJNla, KUHETHYECKas DSHEPrus, MOTCHI[MaIbHas
DHEPTHs, MEXaHWdeckas pabora, MexaHwdeckas MomrHocTh, KIIJ mpu coBeprieHuun
paboTHI ¢ UCITOJIB30BAHUEM ITPOCTOTO MEXaHU3Ma, CHJIa TPEHUS, aMILUTUTYa, TTePUOT U
4acToTa KoJieOaHWH, NJIMHA BOJHBI U CKOPOCTHh €€ PacClpOCTPAHEHUS; MPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYCCKUN CMBICI HUCITOIB3YEMBIX BEIUYHMH, UX 0003HAYCHUS
U CIMHUIIBI U3MEPEHHS, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DHU3UYECKYIO
BEIIMYUHY C APYTUMU BEIUIHMHAMHE, BBIYUCIISTH 3HaUeHUE (DU3UUECKON BEIMYNHBI,

¢ AHAJIMU3UPOBATH CBOMCTBA TCJI, MCXaHUYCCKHEC ABJICHUA U ITPOLUCCChI, UCITIOJIb3Ys



(U3MYEeCKUEe 3aKOHBI: 3aKOH COXPAHCHHSI JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHWS,
MPUHLNN CYNEPHO3ULIMK CUJl (HaxokAeHue paBHoneucTBytomen cuibl), [, 1T u III
3aKoHbl HbBIOTOHA, 3aKOH COXpaHEHHUs] UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena; TpuU ITOM pPa3InMdaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA H  €ro
MaTeMaTH4YECKOE BBIPAKEHUE;

® pa3nuyaThb OCHOBHBIE TMPU3HAKU HU3YYEHHBIX (U3MYECKUX  MoOJIeNei:
MaTepuagbHas TOYKa, MHEpUHUAIbHAS CUCTEMA OTCUETA;

® pemiaTh 3a/1a4M, UCTIOIb3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXpPaHEHUS YHEPTHUH,
3aKOH BCEMHPHOIO TArOTeHHUs, NpuHUuI cyneprnosuumu cwi, I, II m III 3akonsl
Hprotona, 3akoH coxpaHeHHs uUMITyJbca, 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena) u (opmyJibl, CBA3BIBAIOLIME (PU3NYECKHE BEIMYUHBI (IIyTh, CKOPOCTb,
YCKOpE€HHE, Macca Tejla, IUIOTHOCTh BEIIECTBA, CWJIA, JABJICHUE, WMIIYJIbC TeEIa,
KMHETUYEeCKasi  DHEeprusi, IMOTEHUHUAIbHAsi  JHEPrusi, MEXaHWueckas  pabdora,
MexaHnueckas MoiHocTh, KIIJ] mpoctoro mexanusma, Cwia TPEHHS CKOJBXKEHUS,
KO PUIIMEHT TpeHus, aMIUIMTYJa, MMEepUoJ M YacToTa KosieOaHWid, JJIMHA BOJHBI U
CKOpPOCTh €€ PacHpOCTpaHEHHMs): HAa OCHOBE aHaM3a YCJIOBHUS 3aJlaud 3aluChIBaTh
KpaTKoe yCIIOBHUE, BBIACIATh (U3MUECKHE BEJIMYMUHBI, 3aKOHBI W (hOPMYIIHI,
HEOOXOJIMMbIC JJISI €€ pEIICHHs, MPOBOAUTh pacueTbl U OIICHUBATh PEaJbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI.

YYEHHK IMOJYYHUT BO3MOKHOCTH HAYYUTHCS:

® UCNONB306AMb 3HAHUS O MEXAHUYECKUX S6NeHUSX 8 NOBCEOHEBHOU HCUZHU OJis
obecneuenuss bezonacHocmu npu obpawjeHuu ¢ npubopamu U - MexHUYecKUMU
yempoticmeamu, OJisl COXPAHeHUsl 300p08bsi U COONOOEHUsI HOPM IKOJIO2UHECKO20
nogedeHus 8 OKpyxcaloweu cpede;, NpuUBOOUmMb  HpuUMepbl  NPAKMUUECKO20
UCNONIL308AHUS PUIUYECKUX ZHAHUU O MEXAHUYECKUX AGNEHUSAX U DUSUYECKUX 3AKOHAX,
npumepsbl  UCNONL30BAHUSL B0300HOBNAEMbIX UCMOYHUKOS OJHEp2UU; IKON0SUYECKUX
nocie0cmsuil UCCi1e008aHUsl KOCMUYECK020 NPOCMPAHCME;

® paziuyamv  2paAHuUYbl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb
gceobwuil xapakmep QyHOAMEHMANbHbIX 3AKOHO8 (3aKOH COXPAHEHUs MeXaHU4ecKou

JHepcul, 3AKOH  COXpPpAHEeHUsA  UMNyjiscd, 3AKOH  6CEMUPHO2O mﬂeomeHuﬂ) u



02PAHUYEHHOCb UCHOIb308AHUS YACMHBIX 3aKOHO08 (3aKkoH I yka, Apxumeda u op.),

® HAX00UMb AO0EKBAMHYI0 NPeONONCeHHOU 3adaye @OUIUYECKYI0  MOOeb,
paspewiams npobremy Kaxk HA OCHO8e UMEIOWUXCS 3HAHUL NO  MeXamuke ¢
UCNONIL30BAHUEM MAMEMAMUYLECKO20 annapamad, max u npu NOMowu Memooos OYeHKHU.

9 kjaacc KBaHTOBBIE SIBJICHUS

YYeHHK HAYYUTCS:

® pacrmo3HaBaTh KBAHTOBBIC SBJICHUS W OOBACHATH HA OCHOBE HWMEIOIIMXCS
3HAHWI OCHOBHBIC CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUS dTUX SIBJICHHUI: €CTCCTBEHHAS U
MCKYCCTBEHHAsI PaJOAaKTUBHOCTb, O-, - U Y-U3JIy4eHUs, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa U3ITyUYCHUSI aTOMA;

® ONHWCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS, WCIOJB3YS (U3WUECKHC
BEJIMYMHBI: MAacCOBOE YHCIJO, 3apsjoBO€ YHCIO, MEPUO]] MOJypacraja, >HEpPrus
(OTOHOB; MPH ONMHMCAHWM MPABHIHBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIB3yEeMBIX
BEIIMYMH, X 0003HAYCHUS U CIUHUIIBI N3MEPEHHUSI; HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIITUE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BEJTUYMHAMH, BBIYHCIATH 3HAYCHUE
(bu3nYeCKOM BETMYUHBI,

® AHAJTU3UPOBATH KBAHTOBBIC SIBIICHUS, WCIONB3Ys (U3MUYECKUE 3aKOHBI U
MOCTYJIAThI: 3aKOH COXPAHEHHS DHEPTHH, 3aKOH COXPAHEHHS JJIEKTPUYECKOTO 3apsja,
3aKOH COXPAaHEHHsS MacCOBOTO YHMCJA, 3aKOHOMEPHOCTH W3IMY4YEHHUS M TOTJIONICHUS
CBETa aToOMOM, NPHU D3TOM pas3uyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTU4eCKOe BhIPAKECHUE;

® pa3nuYaTh OCHOBHBIE IPHU3HAKM IUTAHETAPHON MOJENTH aToMa, HYKJIOHHOM
MOJICJIA aTOMHOTO SI/IPa;

® MPUBOAWTH TMPUMEPHI TMPOSBICHUS B TPUPOJAE M  MPAKTHUYECKOTO
WCIIOJIb30BAaHUS  PAJMOAKTUBHOCTH,  SACPHBIX HM  TEPMOSIACPHBIX  PEaKIUH,
CTHIEKTPAJILHOTO aHAJH3a.

YUYEHHUK MOJYYHUT BO3MOKHOCTh HAYYHTHCS:

® UCNOIBL308AMb NOJYUEHHbIE 3HAHUSL 8 NOBCEOHEBHOU JHCUSHU NPU 0OpaAUeHUU C
npubopamu U MeXHUUECKUMU YCMPOUCMEAMU (CHeMYUK UOHUSUPYIOWUX Hacmuy,

0o3umemp), 0l COXPaHeHUsl 300P08bs U COOIO0EHUSL HOPM IKON02UUECKO20 NOBEOCHS.



8 OKpYdIcarowell cpeoe;

® COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX s0ep C 0epeKmom Maccyl;

® 1PUBOOUMb NPUMEPLL  GIUAHUS PAOUOAKMUBHLIX UBIVYEHUL HA  JHCUBbLE
Op2aHU3MbL, NOHUMAMb NPUHYUR OelicmEUs 003UMempa U pasiudams YCi08Usl €20
UCNONIL308AHUA,

® NOHUMamb IKOJO2UYeCKUe npoodiemMvl, B03HUKAIOWUEe NPU UCHNOTb30BAHUU
AMOMHBIX  INEKMPOCMAHYUN, U NYMU peueHuss 3Mmux npoonem, nepcneKxmusol
UCNONIL308AHUS YNPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

DJIeMeHThl ACTPOHOMWH

YUYEHUK HAYYUTCH:

e yKa3plBaTh Ha3BaHWsA TuTaHeT CONHEYHOH CHCTEMBI; pa3inyaTh OCHOBHBIE
MPU3HAKU CYTOYHOTO BpaIIeHHs 3Be3qHOTO Heba, nBrkeHus JIyaer, CollHIIA U TIaHET
OTHOCHUTEJIBHO 3BE3/I;

® [OHUMAaTh pA3INYUS MEXKAY TCIUONCHTPUYECKOH H TCOICHTPUICCKOM
CHUCTEMaMHU MHUPa;

YUYEHHUK MOJYYHUT BO3MOKHOCTH HAYUYHTHCH:

® YKa3bleamb 0OWUe C8OLUCMEA U OMAUYUSA NIAHEM 3eMHOU SPpYNnvl U NlaHem-
eueanmos, manvix men ConHeuHou cucmemvl U OONLWUX NIAHEm, NOJIb308AMbCS
Kapmotl 36e30H020 Heba npu HAOII00eHUsAX 36e30H020 Heba,

® paznuuams OCHOBHblE XAPAKMEPUCMUKU 3830 (pa3mep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee meMnepamypou;

® paznuyams eunomeswvl 0 npoucxoxcoeHuu CoaHeyHoU CUCMEMDbI.

Ilo okoH4YaHUU Kypca (PM3UKH OCHOBHOIO 00111er0 00pa30BaHMs:

BbInyCKHUK HAYYHTCH:

e co0II0/1aTh TpaBMIa O€30MACHOCTU M OXPaHbI TpyAa MpH paboTe ¢ y4eOHBIM U
1a60paTOPHBIM 000PYAOBAHUEM;

® [TOHUMAaTh CMBICII OCHOBHBIX (DM3UYCCKUX TEPMHUHOB: (U3HUECKOE TEIO,
dbu3ndeckoe sSBICHAE, (PU3NUECKas BEIIMUNHA, CIMHHUIIBI H3MEPCHUS,

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIHN (HUIUIECKUX

METOOOB, AHAJIM3UPOBATb  OTACIIBHBIC  OTallbl  IMPOBCACHUSA I/ICCJIGIIOBaHI/Iﬁ 141



MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOCHUN U OIBITOB;

® CTaBUTh ONBITHI MO HMCCIEAOBAHMIO (DU3MUECKUX SIBICHUN WM (PUIUUECKUX
CBOMCTB Ten 0e3 HCIONb30BaHUSA MPSMBIX H3MEPEHU; MpU 3TOM (HOPMYIUPOBATH
npobiemy/3afady yuyeOHOro 3KCIEpUMEHTa; cOOMpaTh YCTAHOBKY M3 IPEIJIOKEHHOIO
000py0BaHUs; MPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI.

[IpuMeuanue. HpH IMPOBCACHUH HCCICOOBaHUA (I)I/ISI/IIIGCKI/IX SIBJICHUM

HU3MEPUTEIbHBIC TPHOOPHI UCIIOIB3YIOTCS JIUITh KaK JaTIYUKA U3MEpPEHUsT (PU3NIECKUX
BEJINYMH. 3alUCH MOKa3aHUHN MPSIMBIX U3MEPEHUM B 3TOM CiIy4dae HE TpeOyeTcs.

® [IOHUMATh POJIb IKCIIEPUMEHTA B MOJYYCHUU HAYYHON HH(POpMAIINH;

® IPOBOJUTH MPAMBIC U3MEPECHUS (DU3NUYECKUX BEIUYUH: BPEMs, PAcCCTOSHUE,
Macca Tena, 00beM, cuja, TeMIIepaTypa, aTMOCPEpPHOE AaBICHHUE, BIaKHOCTh BO3yXa,
HaIpsDKEHUE, Cujla TOKa, paguallMoHHbIA (OH (C MCIOJIb30BAaHUEM JIO3UMETPA); MPHU
ATOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 HU3MEPEHUs U HCHOJb30BaTh IMPOCTEUIINE

METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM.

[Tpumeuanue. JlroOas yueOHas mporpamma JAOJKHa oOecredrBaTh OBJIAJCHUE
MPSAMBIMU U3MEPEHUSIMU BCEX MEPEUNUCIECHHBIX (PU3NYECKUX BEIUYHUH.

® IIPOBOAWUTH  HCCIEIOBAHUE  3aBUCHUMOCTEHl  (U3MYECKHX  BEIMYMH C
WCIIOJB30BAaHUEM IIPSAMBIX M3MEPEHMM: IPU OTOM KOHCTPYHPOBATH YCTAaHOBKY,
(UKCUpPOBATH pE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
TabJIML ¥ TpauKOB, JIe7aTh BHIBOBI 10 Pe3yJIbTaTaM UCCIIEI0BaHUS;

® IIPOBOAUTH KOCBEHHbIE MU3MEPEHMsI (PU3NYECKUX BEIUYMH: NPU BBITOJIHEHUU
M3MEPEeHU CcOoOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CJIeIysl MPEeIJI0KEHHON
MHCTPYKLIMHM, BBIYMCIIATH 3HAYEHUE BEJIWYMHBI W AHAIM3UPOBATH IIOJyYECHHBIE
pPEe3yJabTaThl ¢ YYETOM 3aJaHHOM TOYHOCTU U3MEPEHUM;

® AHAIM3UPOBATH CUTYAIIUU MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA, Y3HABATH
B HHUX TPOSBICHUE H3YYCHHBIX (PUINYECKUX SBJICHUM WIM 3aKOHOMEPHOCTEH U
NPUMEHSTh UMEIOIUECS 3HAHUS ISl UX O0BSCHEHUS;

® [TOHUMATh NPUHIUIIBI ACHUCTBUS MAaIllUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
YCIIOBHS MX O€30M1ACHOTO MCIIOIb30BaHUS B IOBCEHEBHON KU3HU;

® UCIOJB30BaTh TMpPHU BBIIOJHEHUU YYEOHBIX 3a7ad4 HAyYHO-TOMYJISIPHYIO



TUTEPATYPy O GUBHUECKUX SBJIICHUSIX, CIPABOYHBIE MaTepUaIIbI, pecypchl MIHTEpHET.

BoInycKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHbIX UCCAe008AHUL, POTb QUUKU 8 PACULUPEHUU
npeocmasieHutll 06 OKpyxcaouem mupe u ee 8xk1a 8 YiyyuleHue Kauecmea HCUsHu,

® ucnonv308amsb NpuemMbl NOCMPOeHus @Qu3uvecKux Mooenel, Noucka u
GDOpMYIUPOBKU 00OKA3AMENbCME GbIOGUHYMBIX SUNOME3 U MeopemuidecKux 6bl80008 Ha
OCHOBE IMNUPUYECKU YCIMAHOBIIEHHbIX (DaKmo8,

® CpasHUBamMb MOYHOCMb USMEPEeHUs QU3UYeCcKUX GeluyUH NO BelUdUHe UX
OMHOCUMENLHOU NOZPEULHOCIU NPU NPOBEOEHUU NPAMBIX USMEPEHUL,

® CaAMOCMOAMENbHO NPOBOOUMb KOCBEHHble UBMEPEHUs U  UCCLe008AHUS
GusuyecKkux eUYUH C UCNOIL30GAHUEM DA3IUYHBIX CHOCOO08 USMEPEHUs (PUUUECKUX
GeNUYUH, B8bIOUPAMb CPeOCmed UMEepPeHUss C YY4emom HeoOX00UMOU MmMOYHOCU
usmepeHutl, 000CHOBbIBAMb 8bIOOP CNOCODA UMEPEHUS, A0eK8AMHO20 NOCMABIEeHHOU
3a0aue, Npo8OOUMb OYEHKY 00CMOBEPHOCU NOJIYYEHHbIX PE3YIbMAaAmo8,

® gocnpuHuMams  UHGoOpMaAyuro  uzUUecKkoeo  cooepicaHus 8  HAYYHO-
NONYNAPHOU qumepamype U cpeocmeax MAccosol UuH@opmayuu, Kpumudecku
OYeHUBAMb NOAYUEHHYIO UHQDOPMAYyulo, aHAIUUpys ee cooepicaHue u OaHHvle 00
uUcmouHuke uHgopmayuu,;

® co30asamb COOCMBEHHbIE NUCbMEHHbIE U YCMHble COOOWEHUS O DUIULECKUX
ABIEHUAX HA OCHOBE HECKOJNbKUX UCMOYHUKO8 UHDOpMayuu, Cconposo*coamy

evlcniynjieHue npes’eﬂmauuezi, ydumysleas ocobennocmu aydumopuu CBEPCNIHUKOS.



CopoepxaHue y4yebHOro Kypca

7 kJacc.
KounuecTBo
KosmuectBo
Hoay- KosaunuyecTBo KOHTPOJIb-
Conep:xaHue NporpaMmbl J1a00paTOpPHBI
roaue 4acoB HBIX padoT u
X padort
3a4eTOB
1 BBenenue. 5 1 -
IlepBoHauYa/IbHbIE CBEIEHUS O 6 1 1
CTPOEHNH BellecTBa.
B3aumopgeiicTBue Tel. 21 4 1+2
2 JlaBjieHHe TBePABIX TeJl, ;KHUIKOCTel 19 2 1+2
U ra3oB. 15 2 1+1
Pabota u MOITHOCTB. JHeprus.
3 NMOBTOPEHHE 4
Hroro 70 10 445
8 kuacc.
KosnuecTBo
KosmnuectBo
Iony- KoimuecTBo KOHTPOJIb-
Conep:xaHue NporpaMmbl J1a00paTOpPHBI
roaue qacoB HBIX padoT n
X padort
3a4€TOB
1 TenoBble sIBJIeHUS. 12 2 1
HN3meHeHue arperaTHbIX COCTOSHU M 11 1 1
BelllecTBa
2 JJIeKTpuYecKHe sIBJICHHUS. 28 3) 1
DJIEKTPOMATrHUTHBIC SIBJICHUS. 5 2 1
CaeToBbI€ sIBJIEHHS. 12 1 1
Hroro 68 11 5
9 kaacc.
KonnuyectBo
KoanuectBo
Ioay- KosmuectBo KOHTPOJIb-
Conep:xaHue NporpaMmbI J1a00paTOpPHBI
roaue 4acoB HBIX padoT u
x pabort
3a4€TOB
1 3aKoHbI B3aNMOJeHCTBUSA U 26 2 1+1
JABUKEHUS TeJI
2 Mexann4yeckue K0J1e0aHUsI M BOJHBI. 9 - 1+1
3ByK. 13 - 1
JIEKTPOMAarHUTHOE T0JIe. 12 3 1
CTpoeHue aToMa ¥ aTOMHOI0 siApA. 4 1 -
Crtpoenue u 3Bos0nHsA BeejieHHOM.
3 MOBTOpPEHHE 4
HTroro 68 7 4+2




COJAEPKXAHHUE YUYEBHOI'O ITPEJIMETA
7 kaacc
(70 yacos, 2 yaca B HeJeJI10)

Pusuka u pu3HYecKHe MeToAbl U3yUeHHusi NpUpoabI (5 1)

O®usnka — Hayka o mpupojae. dusmueckuwe Tena w sBIeHUSA. HaOmioneHue u ommcaHue
¢busnueckux siBneHuid. GU3nveckuii skcrepuMeHT. MoenupoBaHue SBIeHUN 1 0ObEKTOB IPUPO/IBIL.
@U3NYECKUE BEIIMYMHBI U UX U3MEpPEHHE. TOYHOCTh M MOrPEIIHOCTh M3MEpeHui. MexayHapoaHas
CUCTEMA EANHULL.

@usnueckue 3aKOHbl U 3aKOHOMEpHOCTH. Pusuka M TexHuka. Haydnselii Mmeron mnosHanus. Pousb
¢bu3KuK B JOPMUPOBAHUU €CTECTBEHHOHAYYHON TPAMOTHOCTH.
JlabopaTopHble padoThI:
1.OnpeneneHue eHsl 1eI€HUS U3MEPUTEIBHOTO HUINHAPA.

IlepBoHaya/IbHbIE CBeIEeHUSI 0 CTPOEHMHU BelecTBa (6 1)
Crpoenue BemiecTBa. ATOMBI U MOJIEKYJbl. TeroBoe ABMKEHHE aTOMOB U MoJekynl. Juddysus B
ra3ax, XHAKOCTSIX M TBEpAbIX Tenax. bpoynosckoe osuowcenue. BzammopeictBue (IpUTSHKECHUE U
OTTaJKMBaHUE) MOJIEKYJd. ArperatHble COCTOSHUS BellecTBa. Pasnmuuue B CTPOSHUHM TBEPIBIX Te,
KUJIKOCTEN U Ta30B.
Crpoenue BemiecTBa. ATOMBI U MOJIEKYJbl. TerioBoe ABMKEHHE aTOMOB U MoJekynl. Juddysus B
raszax, XHAKOCTSIX M TBEpAbIX Tenax. bpoynosckoe osuowcenue. BzammopaeictBue (IpUTSHKEHUE U
OTTaJKMBaHUE) MOJIEKYJl. ArperatHble COCTOSHUS BellecTBa. Pasnuune B CTPOEHUU TBEPABIX TEIl,
JKUIKOCTEH U ra3oB.
JlaGopaTropHbie padoThbI:
2.0npeneneHue pa3MepoB MaJIbIX TeJl.

B3aumopeiictBue Tea (21 1)

Mexannueckoe  aBmwkeHue.  CKOpPOCTb ~ MEXaHMYECKOro  JABWKeHHs.  Mueprus.
B3aumopeiicteue Ten. Macca Tena. IlmotHocts BemectBa. Cuia. EgumHunbsl cunbl.  SIBneHue
taroredus. Cuna tarorenusa. Cuna ynpyroctu. 3akoH [I'yka. JIunamomerp. Bec Tena.
PaBHognelicTByromas cuna. Cuna tpeHus. TpeHue ckonbxeHus. TpeHue nokos. TpeHue B mpupoae u
TEXHUKE.

JlabopaTopHbie padoThI:
3.M3MepeHue Macchl Tella Ha PhIYaXKHBIX Becax.
4. N3mepenue o0bema Tena.
5.0mnpeneneHue NIOTHOCTH TBEPAOIO Tea.
6./13MepeHue cuiibl ¢ TOMOILBIO TMHAMOMETPA.

JlaBjieHue TBepPAbIX TeJ, KUAKOCTel 1 ra3oB (19 4)
JlaBnenue TBepabix Ten. Enunuiel usmepenus nasineHus. CrnocoObl u3MeHeHus naBieHus. [laBneHue
XKuaKkocTed u ra3oB 3akoH [lackans. /[aBneHune >KHMAKOCTH Ha JTHO M CTEHKH cocyaa. Coolmarommecst
cocyabl. Bec Bozmyxa. AtmocthepHoe namienue. M3mepenue atmochepHoro napieHus. OmbIT
Toppuuennu. bapomerp-anepona. ATMochepHoOe TaBICHUE HA Pa3TUYHBIX BBICOTaX. [ MapaBimueckue
MeXaHu3MBbI (TIpecc, Hacoc). J[aBneHue KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. ApXuMeaoBa
cuna. [ImaBanue ten u cynoB Bo3nyxoraBanue.
JlabopaTopHblie padoThI:
7.3mMepenue BeITaIKUBaroLEeH (apXUMeI0BON) CHUIIBI.
8.BblsicHeHMEe yCI0BUH TIaBaHUS TEN B )KUIKOCTH.

PaGora u momuocTh. Jueprus (15 1)

Mexanuueckast pabota. MomrHocTh. [IpocTeie MexaHU3MBI. YCJIOBHUS paBHOBECHs] TBEPIOTO Tea,
HUMEIOILIETO 3aKpelyieHHYI0 OCh JABWXKEHHUS. MOMeHT cuibl. [lenmp msaxcecmu mena. Ppruar.
PaBHoBecue cun Ha pbryare. Peiuaru B TexHuKe, ObITy W mpupoje. [loaBmKHbIE ¥ HEMOJIBUKHBIC
0s1oku. PaBeHCTBO pabOT IpH MUCTOIB30BaHUH TIPOCTHIX MEXAHU3MOB («30JI0TOE MPABUIIO MEXAHUKU)).



Kosddunment momnesHoro peiictBusi MexaHu3Mma. [loTeHImWanbHas W KUHETHYECKAs DJHEPTHS.
[IpeBpaiieHue 0AHOTO BHAa MEXaHUYECKON SHEPTUH B JPYTOil.
JlabopaTopHble padoThI:
9.BolsicHeHue yCI0BUS PaBHOBECHS phlyara.
10.0npenenenuie KI1J] HakIOHHON MIOCKOCTH.
IMoBTOpenue — (44).
8 kaacc.
(68 uacos, 2 yaca B HEJEITIO)

TemnoBble siBjaeHust (23 4)
TeroBoe ABMXKEHHUE aTOMOB U MOJIEKYNI.  BpoyHoeckoe oeudwcenue. TemioBoe paBHOBECHE.
Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTHIO XaOTHYECKOI'O ABMKEHUS YacTUll. BHyTpeHHss
sHeprusi. Pabora u Temomepenada Kak CHOCcOObl W3MEHEHUS BHYTPEHHEW JHEPruu Tela.
TemnonpoBonnocts. KouBekuus. Wznyuenue. Ilpumepsl Temonepenadud B HPUPOJE U TEXHUKE.
KonuyecTBo Temnorel. YienbHas TEMJIOEMKOCTh. YJeNbHas TEIJIOTa CTOpPaHUsl TOIUIMBA. 3aKOH
COXPaHEHUS W TPEBpAIICHHUS HSHEPTrUU B MEXAHMYECKMX U TEIUIOBBIX mporeccax. [lnmaBienue u
OTBEPJICBAHUE KPUCTAIUIMYECKUX TeJ. YJenbHas TeIUioTa IiaBieHus. McmapeHue u KOHACHCAIMS.
[TornomieHne 3Heprun Npy UCTIAPSHUH KUIKOCTH U BbIICTICHUE ee TpU KOoHIeHcany napa. Kunenue.
3aBUCHUMOCTh TEMIIEPATypbl KHIICHHUS OT JaBJICHUSA. YJeJbHAs TEIIOTa IapooOpa3oBaHUs U
KOHJIeHcauu. BnaxkHocTs Bo3ayxa. PaGota raza mpu pacmupenuu. [IpeoOpa3oBaHus sHepruu B
TEIUIOBBIX MAIlIMHAX (MapoBas TypOWHA, JIBUTATEIb BHYTPEHHETO CTOPAHUsl, PEaKTUBHBIN JIBUTATEIH).
KIIJ] TenioBoii MatmuHbl. JKoo2uteckue npooiemsl UCNOIb308AHUS MENNI0BbIX MAULUH.
JlabopaTopHble padoThI:
1. CpaBHeHUE KOIMYECTB TEIUIOTHI IPU CMEUIMBAHUU BOJIbI Pa3HOU TEMIIEpaTyphl.
2.0npeneneHue yaeabHON TEMJI0EMKOCTH TBEPJIOTO TEa.
3-4.HabnroeHue 3a 0XJaxIeHUEM BOJIbI [P €€ UCTIAPEHUU U OTIpEIeTICHIE BIAXKHOCTH BO3yXa.

DekTpuyecKkue siBjieHus (28 4)

Onextpuzanus ¢uznueckux Ten. B3aumonelcTBue 3apsikeHHBIX Tel. J[Ba poaa 3IeKTPHUYEeCKHX
3apsAaoB. JeaIMMOCTh 3JEKTPUUECKOTO 3apsAja. OJEeMEHTapHBIM 3JIEKTpUYECKHM 3apsa. 3aKkoH
COXpaHEHHUs BJIEKTpHUUEcKoro 3apsiaa. IIpoBoJHUKH, MOIYIPOBOJHUKN U U30JISATOPHI JIEKTPUUYECTBA.
DNEKTPOCKOI. DIEKTPUUYECKOE T0JIe KaK OCOOBIN BUJI MaTepuu. Hanpsoswcennocms 31eKmpuyecko2o
nonsa. JIelicTBUE »DIIEKTPUYECKOTO TIONS Ha dIEKTpUueckue 3apsiabl. Konoencamop. Ouepeus
eKMPUYECK020 NOJisl KOHOeHCamopa.
DnekTpruyeckuil TOK. ICTOYHUKH 3JIEKTPUUECKOTO TOKA. DJIEKTPUUECKas LIeb U €€ COCTABHBIE YaCTH.
Hanpasnenvne m AelCTBUS 3JIEKTPUUYECKOrO Toka. HocuTenu 3JeKTpuyecKux 3apsaoB B MeETalIax.
Cuina ToKa. DJIEKTPUUECKOE HaIpsKEHUE. DIEKTPUUYECKOE CONMPOTHUBIIEHUE MPOBOJHUKOB. ETMHUIIBI
COTPOTHUBIICHUS.
3aBUCHMOCTD CUJIBI TOKA OT HampsikeHus. 3akoH Oma ISl yJacTKa LenH. Y IeIbHOE COMPOTUBIICHUE.
Peocrartsl. [TocnenoBarenbHoe coeiMHEHNE MPOBOIHUKOB. [TapannensHoe coeAMHEeHHE TPOBOIHUKOB.
PaGora onexkTpuueckoro mois MO MEPEMENICHUIO  JIEKTPUYECKUX  3apsaoB.  MOITHOCTH
AJIEKTPUYECKOr0 TOKa. HarpeBanue mMpOBOJHUKOB AIEKTPUUECKUM TOKOM. 3akoH Jlkoyns - JleHua.
DeKTpUUeCKre HarpeBaTeIbHBIE U OCBETUTENbHBIE TPHOOPHI. KopoTkoe 3aMbIkaHue.
JlaGopaTopHbie padoThI
5.Cbopka >MeKTPUUECKOl ey U U3MEPEHHE CUJIBl TOKA Ha Pa3IMYHBIX yJacTKax.
6.13Mepenne HapsDKEHUS HA Pa3IMYHbIX yJacTKaX IeTH.
7.PerynupoBaHue CHIIbI TOKAa PEOCTATOM U H3MEPEHUE COMPOTUBIICHUS TIPOBOIHUKA C TTIOMOIIIBIO
aMIiepMeTpa U BOJbTMETpa.
8.0mpenenenne paboOThl U MOITHOCTHU DJIEKTPUIECKOTO TOKA.

MarnuTtHble siBjieHust (54)
MarnutHoe nosie Toka. OnbIT IpcTena. MarHuTHOE o€ NOCTOSHHBIX MAarHUTOB. MarHuTHOe moJje
3eMiu. DJEeKTpOMarHuT. MarHuTHOE MoJie KaTylIKu C TOKOM. [IprMeHeHHe »IeKTpOMarHuTOB.



JleficTBe MarHMTHOTO TOJI HA MPOBOJHUK C TOKOM M JIBIXKYIIYIOCS 3apsikeHHYyro vactuily. Cuna
Amnepa u cuna Jlopenya. IneKTpOABUTATENb.

JlaGopaTopHble padoThI

9.Cbopka 31eKTpOMarHiTa U UCIbITAHUE €T0 JCHCTBUS.

10. Nzy4eHwue 3IEKTPUUECKOTO JIBUTATEINS TIOCTOSHHOTO TOKA.

CaetoBble siBjenus (11 u)
HcrouHuku cBera. 3aKOH MpPSIMOJIMHEHHOIO pacHpoCTpaHEHHWE CBeTa. 3aKOH OTPaKEHUs CBeTa.
IInockoe 3epkano. 3akoH mpenomsieHus: cBera. JInH3bl. DOKyCHOE paccTOsSHUE M ONTUYECKas CHila
nuH3bl. M300paxkeHue npenmera B 3epkaiie U JinH3e. Onmuueckue npubopel. I'1a3 Kak onTHyecKast
cucrema. Jlucniepcus ceera. Mumepghepenyus u ougppaxyus ceema.
JlaGopaTropHbie padoThbI:
11. IMony4yenne n300paKeHU C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

9 ki1acc
( 68 yacos, 2 yaca B HEJIENIO)

MexaHn4yeckue siBJ1eHUs1 - 26 4.
MexaHunueckoe ABMKEeHHE. MarepuanbHas TOYKa Kak MOAETbh Gpu3ndeckoro tena. OTHOCUTENEHOCTh
MeXaHH4YecKoro aprkeHus. Cucrema orcuera. Gusnueckre BETUYUHbBI, HEOOXOIUMBIE JIJIsl OMUCAHUS
JBUKEHMSI U B3aUMOCBSA3b MKy HUMU (I1yTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, BpEMS
IBUKEeHUs ). PABHOMepHOE U paBHOYCKOPEHHOE MPSIMOJIUHEITHOE ABM)KEeHNE. PaBHOMEpHOE BUKECHHE
1o okpyxHoctu. IlepBbiit 3akon HeloToHa n nnepuus. Macca tena. [InorHocts BemectBa. Cua.
Enununer cuiel. Bropoit 3akon Hetotona. Tpetuii 3akon Herorona. CBo6oHOe nageHue Teir. Cuiia
TSDKECTU. 3aKOH BceMupHoro Tsirorenust. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs.
CBs13b MEX1y CHIION TSKECTH U Maccoil Tena.
Nmnynbe. 3akoH coxpaHeHUs UMIynbca. PeakTuBHOE nBHKeHUEe. Mexannyeckas padota. MoIIHOCTb.
Oneprus. IloTeHumaneHas u KuHeTHdeckas »Heprus. lIpeBpamieHne ogHOro BHJA MEXaHUYECKON
SHEPTUH B IpYroi. 3aKOH COXPaHEHUsI TOJIHON MEXaHUYECKOW PHEPTHH.

JlaGopaTopHble padoThI:
1.UccnenoBanne paBHOYCKOPEHHOTO JBM)KEHUS 0€3 HauaJIbHOM CKOPOCTH.
2.M3mepenune yCKOpEeHHs: CBOOOTHOTO TafCHUSI.

Mexanu4deckue KoJ1e0aHus U BOJTHBI. 3BYK. - 9 4
Mexannueckue konedanus. Ilepuon, wacrora, amruMtyna konebanuil. Pezonanc. Mexanuueckue
BOJIHBI B OJJHOPOJHBIX cpeAax. /[nrHa BoJIHBI. 3BYK Kak MeXaHUYecKas BOJHA. | pOMKOCTBH U BBICOTA
TOHA 3BYKa.
JlabopaTopHbie padoThI:
3. UccnenoBanue 3aBUCUMOCTH TEPUOIA M YaCTOTHI CBOOOTHBIX KOJIEOaHUN MasSTHUKA OT €TO JIJTUHBI.

DJIeKTPOMarHuTHbIe siBJIeHus - 134

MaruautHOoe noisie. UHAYKIMsS MarHuTHOTO 1ojisi. MarautHoe nose Toka. OnbeIT Dpcerena. MaraHuTHoe
10JI€ TOCTOSIHHBIX MarHUTOB. MaruuTHoe noJjie 3eMiu. DJIeKTpOoMarHuT. MarauTHOe moJjie KaTylIKH C
ToKkoM. IlpumeHeHue snekTpomMarHuToB. JlelicTBME MarHUTHOTO TOJS HA IMPOBOJHUK C TOKOM U
IOBUOKYIIYIOCS 3apshkeHHYro dactuny. Cuza Amnepa u cuna Jlopenya. DneKTpoaBUTaTENb. SIBIEHME
3JEKTPOMArHUTHOM MHAYKIMsA. OnbiTel Papanes.
OnekTpoMarHuTHele KoneOanus. Konebamenvhulii konmyp. Onekmpozenepamop. Ilepemennuiii mox.
Tpancgpopmamop. Tlepenaya 37AEKTPUISCKON SHEPTUHM HA PACCTOSTHUE. DJIEKTPOMArHUTHBIC BOJHBI U
uX CcBOMcTBa. [lpunyunsl paouocesasu u menesuoenus. Bausnue snexmpomacnumuvlx uziyuyeHuu Ha
JHCUBBLE OP2AHUIMDL.
Cser — anexTpoMarHuTHas BojiHa. CKOpOCTh CBETa.
JlabGopaTropHbie padoThbI:
4 VI3ydeHue sIBICHUS JIEKTPOMATHUTHON MHAYKITUH.



5. HaGmoienue sBneHHs JUCTIEPCUN CBETa
6. HabGmonenve muHEeHYaThIX CIEKTPOB U3ITyUCHUS

KBanroBble siBjenust - 124
Crpoenue aromos. [lnanerapHas mozxens aroma. KBaHTOBBIN XapakTep MOIJIOMIEHUS U HUCIYCKaHUS
cBeTa aroMamu. JIMHeJaThle CIIEKTPHI.
Omnbitel Pe3epdopra.
CocraB atoMHOTrO sapa. IIpoTOH, HEUTPOH U ANEKTPOH. 3aKOH DMHIITEHHA O MPONOPLUUOHATIBHOCTH
Maccel M 3Hepruu. /lepexm macc u suepeus ceasu amomuvix adep. PaauoaktuBHOCTH. Ilepuon
nonypacnana. Anbda-usnydeHue. bema-usnyuenue. 1amma-uznydeHue. SuepHble  peakiuu.
Uctounuku sueprum ConHua u 3Be3A. SnepHasi sHepreTuka. Ixonozuyeckue npodiemvl padomsi
amommublx saekmpocmanyuti. Jlozumerpus. Bauaunue paouoaxmuenvlX USLYYEHUU HA  JHCUBble
OpP2aHU3Mbl.
JlabopaTopHble padoThI:
7. 3yuenue aeneHus siapa aroMa ypana 1o ¢pororpaduu TpeKoB.

Crpoenue u 3Boionusi Beesiennoit — 4 4.
FGOHCHTpI/I‘ICCKaﬂ U TCIMOUCHTPUUYCCKAA CHUCTCMBI MHpaA. dusnyeckas npupoaa HEOECHBIX Tell
Conneunoii cuctemsl. [Ipoucxoxnenue Conneunoi cuctemsl. @usnyeckas npuponaa ConHua U 3Be3 1.
Crpoenue Beenennoit. OBomouust Becenennoii. ['unoresa bonbuioro B3pbisa.
[HoBTOpeHue— 4u.



OO0mue moaXxoaAbl K OLEHKE YYeOHBIX JOCTHAKECHUH YYAIIMXCH M0 PU3NKe
OuneHka yCTHBIX OTBETOB y4alIUXCH.

Quenka 5 CcTaBUTCS B TOM Cly4ae, €CJIHM Yy4YalluhCs TOKa3bIBaeT BEPHOE
NOHUMaHUE (PU3NYECKON CYHUTHOCTH pacCMaTPUBAEMBIX SIBICHUW M 3aKOHOMEPHOCTEH,
3aKOHOB M TEOpHUH, JAET TOUYHOE OMpE/EICHIUE U UCTOJIKOBAaHME OCHOBHBIX MOHSITHI U
3aKOHOB, TEOPHUH, a TaK)Ke MPaBUIILHOE omnpeeieHre GU3NYECKUX BETUUYNH, UX €TUHUIL
U CIIOCOOOB M3MEPEHMsI; MPABMIIBHO BBIMOJIHSIET YEPTEXKH, CXEMbl U TpadUKU; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHy, CONPOBOXAAET pacCKa3 HOBBIMH MPUMEPAMHU, YMEET
NPUMEHATh 3HAHUS B HOBOM CHUTyalldd TPHU BBIOJHEHUM MPAKTUYECKUX 3aJaHMHIA;
MOJKET yCTaHABIUBATh CBSI3b MEXAY M3y4aeMbIM U paHee W3YyYCHHBIM MaTepuaioM IO
Kypcy GU3HKH, a TAaKXKe ¢ MaTepHaJIOM YCBOCHHBIM MPU U3YUYEHUH JAPYTUX MPEAMETOB.

Quenka 4 cTaBUTCS B TOM CIy4yae, €CIM OTBET YYEHHKA YAOBIECTBOPSET
OCHOBHBIM TpeOOBaHMSIM K OTBETY Ha OLEHKY 5, HO 0€3 HCI0JIb30BaHUs COOCTBEHHOTO
IUIaHa, HOBBIX MpPUMEpOB, 0O€3 NpPUMEHEHUs 3HaHUM B HOBOM cuTyauuu, 0e3
HCIIOJIb30BaHUs CBSI3EN C paHee M3yYEHHBIM MaTepUajioM, YCBOCHHBIM IPH HU3YYEHUU
APYTUX TPEIMETOB; €CIU y4alluiicsd OOMyCTHJI OAHY OIIMOKY MM He Oosee IByX
HEJ0YETOB U MOXKET HCIPABUTh MX CAMOCTOSITENIbHO WJIM C HEOOJBIION MOMOIIBIO
YUUTETIS.

Quenka 3 CcTaBUTCA B TOM CIy4yae, €CIIM YYaIUHCS MpPaBWIbHO MOHUMAET
(U3UYECKYIO CYIIHOCTh PACCMATPUBAEMBIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE
MMEIOTCS OTAENIbHbIE MPOOENbl B YCBOEHUU BOMPOCOB Kypca (PM3UKH; HE NPEMATCTBYET
JanbHENIIEeMy YCBOCHHUIO MPOTrPaMMHOI0 MaTepHalia, yMEeeT NPUMEHSTh MOJy4YECHHbIE
3HaHWSA TPU PEIICHWW TMPOCTHIX 3a/Jad C HCIOJB30BAHUEM TOTOBBIX (OpPMYJ, HO
3aTpyAHSIETCS MPU PEUICHUU 3a7a4, TPeOYIoINX Ipeodpa3oBaHusi HEKOTOPBIX (GOpMYT;
JOMYyCTHJI He OoJiee OJHOU TpyOoi u ogHON HerpyOoi ommbOku, He Oojee ABYX-Tpex
HErpyOBIX HEJOUYETOB.

Quenka 2  CTAaBUTCS B TOM CIIydae, €CJIM y4YallUiics HE OBJaJe]d OCHOBHBIMU
3HAaHUSMHU B COOTBETCTBUHU C TPEOOBAHUSAMH U IOMYCTHII OOJIbIIE OIIMOOK U HEJOUETOB,
yeM HEO0OXO0IUMO JJIs OI[EHKH 3.

Quenka 1 CTaBUTCS B TOM Clly4yae, €CJIM yYEHUK HE MOKET OTBETUTh HU HA OJIUH
U3 MTOCTABIIEHHBIX BOIIPOCOB.

OueHka NHCbMEHHBIX KOHTPOJIBLHBIX pa0doT.

QOuenxa 5 craBuTCcs 3a pabOTy, BBIMIOJIHEHHYIO IOJHOCTBIO 0€3 OIHOOK |
HE0YETOB.

Quenxa 4 ctaBuTCs 3a padOTy, BHIMOJTHEHHYIO MOJHOCTHIO, HO TIPU HAJTUYUU HE
0oJiee 0HOM OIIMOKHU M OJTHOTO HeJoueTa, He 0oJiee TpeX HEeJ0UETOB.

Quenka 3 cTaBUTCS 3a pabOTy, BBHIMOJIHEHHYIO Ha 2/3 Bceil pabOThl MpaBUIBHO
WM TpU JOMyIICHUH He OoJyiee OJHOW TpyOoW ommuOKH, HEe Oojiee TPeX HErpyobIx
OLIMOOK, OJHON HerpyOoil OmMOKM M TpeX HEJOUYETOB, NMPU HAJTUYUU YETHIPEX-TISTH
HEJ0YETOB.

Quenka 2 ctaBUTCS 3a pabOTy, B KOTOPOH YHCIO OIMUOOK W HEIOYETOB
MPEBBICUIIO HOPMY TSl OLIEHKU 3 WJIM MPABUIBLHO BHIIIOJHEHO MeHee 2/3 paboThl.



Quenka 1 ctaBUTCS 3a pabOTy, HEBBINOJIHEHHYIO COBCEM WJIM BBIIIOJHEHHYIO C
rpyObIMU OIIMOKAMHM B 3aJIaHUSX.

Ouenka 1a00paToOpHBIX PadoT.

Quenka 5 cTaBUTCS B TOM CJIy4ae, €CJIM y4Yalluiicsl BHIIOJHWI paboTy B IIOJHOM
o0beMe C COONIOICHUEM HEOOXOIMMOM MOCIEI0BATEIBHOCTH MPOBEACHUS OIBITOB U
U3MEPEHHUI;  CaMOCTOSITENIbHO M PAallMOHAJIBHO  MOHTHPYET  HE0OXOIUMOe
000pyZl0OBaHUE; BCE OMNBITHI MPOBOJUT B YCIOBHUAX U PEKUMAX, O0ECHEUMBAIOLIUX
MOJyuYeHUE TPaBWIBHBIX PE3ylbTaTOB U BBIBOJOB; COONIOAAET TPeOOBaHHUS MPaBUII
0e3omacHOro TpyAa; B OTYETE MPABUIBHO M AaKKypaTHO BBITIOJHSET BCE 3alluCH,
TaOJIUIbI, PUCYHKH, YEPTESKHU, TpaQUKH, BHIYUCICHUS, MPABUIHHO BBIMOIHICT aHAIN3
ITOIPEIIHOCTEN.

Quenka 4 cTaBUTCS B TOM Cly4ae, €CJIM Y4YallluicCs BBINOJHUI padboTy B
COOTBETCTBUM C TPEOOBAHUSAMHU K OLEHKE S5, HO JIOMYCTWJI JBa-TpU Helodera, He Oonee
OJIHOM HerpyOOi OIMOKHU M OHOTO HE0YETA.

Quenka 3 CTaBUTCS B TOM Ciy4ae, €CIM YYallUHCS BBINOJIHWI pabOTy HeE
MOJIHOCTbIO, HO OOBEM BBINOJHEHHOM YacTU TaKOB, YTO IMO3BOJISIET IOJIYYUTh
IIPaBUJIbHBIE PE3YJbTAaThl M BBIBOJBI, €CIM B XOJ€ INPOBEACHUS ONbITA U U3MEPECHUN
OBLITN JIOMYIIIEHBI OMHUOKH.

Quenka 2 CTaBUTCA B TOM cCllydyae, €CIM Yy4YalluHCs BBIIOJHWI padoOTy He
MOJIHOCTBIO M OOBEM BBINOJIHEHHOW pabOThl HE IMO3BOJSAET CHENaTh IMPaBHIIbHbBIE
BBIBO/IbI, BEIYHMCIICHUS; HAOIIO/IEHUS TPOBOIUIIUCH HEMTPABUIIBHO.

Ouenka 1 cTaBUTCS B TOM CITy4yae, €CJIM y4allluiicsi COBCEM HE BBIIIOIHUIII PadboTy.

Bo Bcex ciyyasix OlleHKa CHUYKAETCsI, €CIU yJaluicst He coOtoaal TpeboBaHuM
MpaBmJI 0€30MMaCHOTO TPY/IA.
Ilepeuensv oumuook

I. I'pyOble omuOKu

1. He3nanuwe omnpeaelieHMil OCHOBHBIX ITOHSTHM, 3aKOHOB, IPaBHJI, ITOJOKCHUMN
Teopur, (GOpMyJa, OOIICHPUHATHIX CHMBOJOB, O0003HAYCHUS (PUIHMICCKUX
BEJTUYHH, CTUHUITY U3MEPEHUSI.
HeyMenue BbIZIEATH B OTBETE TJIaBHOE.
3. HeymeHue nmpuMeHsTh 3HAHUS ISl PEIICHUS 3a1a4 U OOBSICHEHUS! (PU3MYECKHUX
SIBJICHUM; HEMPAaBUIHLHO CPOPMYJTUPOBAHHBIC BOIPOCHI, 3aJaHUS UM HEBEPHBIC
OOBSICHEHUST XOJa UX pEIICHHs, HE3HaHUWe TIPUEMOB pEIICHUS 3ajad,
AQHAJIOTUYHBIX paHee peHIeHHBIM B KJacce, OIMUOKH, IOKa3bIBAIOIINE
HETMPaBWJIbHOE TTOHUMAHUE YCJIOBHS 3aJaud WM HENPaBWIHLHOE HCTOJIKOBAHHE
pelIeHus.
Heymenue untath v cTpoUTh rpadKu ¥ MPUHITANIAATEHBIE CXEMBbI
Heymenue moaroroButh K paboTe YCTaHOBKY WM JabopaTopHOEe 000pyI0BaHUE,
MIPOBECTH OTIBIT, HEOOXOUMBIE PaCUEThI WJIM UCIIOIH30BATh MOJYYCHHBIC TAHHBIC
JUTSI BBIBOJIOB.
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HebOpexHoe oTHOLIEHHE K J1a0OpaTOPHOMY OOOPYIOBAHHMIO M HU3MEPUTEIHHBIM
pudopam.

Heymenue onpeaenuTs mokazaHus U3MEPUTEIHLHOTO IPUOopa.

Hapymenne TtpeboBanuii mnpaBuin 0€30HMacCHOTO TpyJAa TMPH  BBINOJHEHUU
HKCIEPUMEHTA.

I1. HerpyObie omunoKu.

1.

4.

Herounoctn QopMymupoBOK, OmNpeneneHUu, 3aKOHOB, TEOPHUH, BBI3BAaHHBIX
HEMOJIHOTOM OTBETa OCHOBHBIX MPHU3HAKOB OIpeaensieMoro moHsATus. Omuoky,
BBI3BaHHBIE HECOOJIIOICHUEM YCIOBUI MPOBEJICHUS OIbITA UM U3MEPEHUN.
OmubOKy B yCIOBHBIX 0003HAYEHUSAX HA MPUHLMIHAIBHBIX CXEMax, HETOYHOCTH
yepTexei, rpad)uKoB, CXEM.

[Ipomyck uWiIM HETOYHOE HANMCaHUE HAWMEHOBAHMWM €AUHMI] (PU3UYECKUX
BEJINYMH.

HepanmonanbHblil BHIOOP X012 peIICHUS.

II1. Hepouernl.

1.

B~ w

HepannoHanbHple 3anucu  TPH  BBIUYMCICHUSIX, HEPAIMOHAIBHBIC IPUEMBI

BBIYUCIICHUH, TPe0Opa30BaHUM U PEIICHUs 3a]1a4.

Apudmernueckue OIMMOKM B BBIYHCICHHUSAX, €CIHM O3TH OIIMOKH Tpydo HE

HCKQKAIOT PeaTbHOCTh TIOJYYCHHOTO PE3ybTaTa.

OTtaenbHBIC TTOTPENTHOCTH B (POPMYIMPOBKE BOMPOCA HIIA OTBETA.

HeGpexxHoe BbINOJIHEHUE 3aKCel, YepTexKen, CXeM, rpaduKoB.
Opdorpaduyeckne n NyHKTyaunoHHbIE OLLMOKN.



