


IHosicHuTE/IbHAA 3aNIMCKA
Craryc 10KyMeHTa
Pabouass mporpamMma cocTaBiieHa Ha OCHOBE (peepajbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHAapTa
cpenHero oOmiero oOpa3oBaHMsI, OIpenessioniasl YpPOBEHb MOArOTOBKM IO (U3UKE, YTBEPKICHHOIO
MunucrepcTBoM obpazoBanusi PO (yTB. mpukazom MuHnuctepcTa oopazoBanus U Hayku PO ot 17 mas 2012 1.
N 413) u c usMeHeHUssMH, OCHOBHOHM oOpaszoBarenbHOM nporpammbel MKOY «Kirouesckas com um. A.IL
buprokoBa», Ha OCHOBE Y4eOHOIO IJIaHa HIKOJIBL.

O0mas xapakTepucTHKa y4e0HOro nmpeamera

[Iporpamma yuebHoro mnpeamera «®usuka» HampaBieHa Ha (GOpMUPOBaHUE Yy OOyYaroIIUXCs
(YHKIIMOHATBHOW TPAMOTHOCTH U METANpeAMETHBIX YMEHUU Yepe3 BBHIMOIHEHHE HCCIEeN0BATEIbCKON U
IIPAKTUYECKOH JESITEIBHOCTH.

B cucreme ectecTBeHHO-Hay4YHOTO OOpa3oBaHUs (hM3HMKA KaK y4eOHBIM MPEIMET 3aHMMAaeT Ba)KHOE
MecTo B (OPMHPOBAHWM HAYYHOTO MHUPOBO33PECHHSI M O3HAKOMJICHUS OOYYArOIIMXCS C METOJAMH HAy4YHOTO
MO3HAHUS OKPYXKAIOIIETO MUPA, a TaKkKe ¢ PU3NIECKUMU OCHOBAMHU COBPEMEHHOT'O MPOU3BOACTBA U OBITOBOTO
TEXHUYECKOTO OKPYXECHUS 4YeJIOBEKa; B (POPMUPOBAHUH COOCTBEHHOM MO3ZUIIMH 110 OTHOIICHHUIO K (PU3MUECKON
nH(pOpMAaIUH, TOYICHHON U3 pa3HbIX HCTOYHHUKOB.

VYenemwHocTh M3ydeHUsi NpeaMeTa CBi3aHa C OBJAJEHHMEM OCHOBAMM YyueOHO-UCCIIE0BATENbCKOM
NeSITeNIbHOCTH, IPUMEHEHHEM TOTyYEeHHBIX 3HAaHUH MPU PEIICHUH MPAKTUIECKUX U TEOPETUUECKUX 3a/1ad.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE OPHUEHTHPOBAHO Ha obecreueHue o0IeoOpa3oBaTeIbHON U
OOIIEKYTBTYPHOM MOJTOTOBKH BBIITYCKHUKOB.

Coneprxxanue 0a30BOro Kypca MO3BOJIIET MCIOIB30BaTh 3HAHUSA O (PU3MUECKUX OOBEKTaxX W Mpoleccax
s obecriedeHHus O€30MacHOCTU MpHU OOpalleHMH ¢ TpubopaMu U TEXHUYECKUMHU YCTPOMCTBAMU; IS
COXpaHEHUSs 310pOBbs U COOIIOEHUSI HOPM IKOJIOIMUYECKOT0 MOBEJIEHUS B OKPYXKAIOIIeH cpesie; sl IPUHATUS
pELLIEHUH B IIOBCEAHEBHON KU3HU.

B ocHoBy u3ydenus npeamera «Duszmnkay Ha 6a30BOM YPOBHE B 4acTH (POPMUPOBAHUS Y 00yUAOITUXCS
HAy4YHOTO MHUPOBO33PEHHMSI, OCBOCHUS OOIICHAYYHBIX METOIOB MMO3HAHUS, a TAKXKE MPAKTUYECKOTO MPUMEHEHUS
HAyYHBIX 3HAHWHA 3aJIOKEHBI MEXKIPEAMETHBIC CBS3M B O00JACTH ©CTECTBCHHBIX, MATEMAaTHYCCKUX H
TYMaHUTApHBIX HayK.

eaun uzyyenus Gpusuku
N3yuyenne ¢u3uku B cpeIHHX (MOJHBIX) 00pa3oBaTeIbHbIX YYpe:KIeHHSIX HA 0a30BOM YpPOBHe
HAINPABJIEHO HA JOCTH:KEHHE CJIeAYIOIINX IeJIeid:

® oceoenue 3Hanuii o (PyHTAMEHTANBHBIX (PU3MYECKMX 3aKOHAX M IPHUHIMIAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (PU3NUECKOM KapTHHBI MUPA; HAauOOoJIee BAKHBIX OTKPHITUAX B 001aCTH (PU3MKH, OKAa3aBIIUX
OTIpeIeIISAIONIee BIMsHAE Ha PAa3BUTHE TEXHUKU M TEXHOJIOTHH; METO/IaX HAyYHOTO TIO3HAHUS TIPUPOJIBI;

® oenadenue ymMeHUAMU TIPOBOIUTH HAONIONCHUS, TNIAHUPOBATh M BBIMOIHATH HKCIIEPUMEHTHI, BBIIBUTaTh
THIIOTE3bl M CTPOUTH MOJENM, NPUMEHSATh IOJNydeHHbIE 3HAHUS 1O (usnke s OOBSCHEHUS
pa3Ho00pa3HbIX (PU3NUECKUX SBJICHUN U CBOMCTB BEIIECTB; MPAKTHYECKOTO UCTIONB30BaHUS (HHU3NIECKUX
3HaHMH; OI[CHUBATh IOCTOBEPHOCTH €CTECTBEHHOHAYYHON MH(pOPMAIIIH;

® pazeumue TIO3HABATEIBHBIX MHTEPECOB, MHTEIJICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IIpoIecce
nproOpeTeHus 3HaHUI U yMEHU# 1Mo (U3MKe C UCIOIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB MH(OpMAIMK U
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® gocnumanue yOSKICHHOCTH B BOBMOXXHOCTH MO3HAHUS 3aKOHOB MPUPOJIBI; UCTIONB30BAHUS 1O CTHKEHUH
¢u3ukH Ha Onaro pa3BUTHS YEJIOBEUSCKOM NMBWIIN3AIMN; HEOOXOAMMOCTH COTPYIHHYECTBA B IpOLECcCe
COBMECTHOTO BBITIOJTHEHHS 3a/1a4, YBAXHUTEIHHOTO OTHOIIEHUS K MHEHHIO OIMOHEHTa MPHU OOCYXKICHUH
npoOsieM  €CTECTBEHHOHAyYHOTO  COJCp)KAaHHs; TOTOBHOCTHM K  MOPAIbHO-3TUYECKOH  OIIEHKE
UCTIOJIb30BaHMsI HAyYHBIX JIOCTHXKEHHUH, UyBCTBAa OTBETCTBEHHOCTH 32 3AIIUTY OKpYKaroIIel Cpesibl;

® HCNOJIb30BaHUE MPHOOPETEHHBIX 3HAHMI W YMEHHI IS PEIICHNS IPAKTUIECKUX 33]1a4 OBCETHEBHOM
KHU3HHU, OOecredeHns O0e30macHOCTH COOCTBEHHOW KHM3HH, PALMOHAIBHOTO IPHPOIONOIH30BAHUS H
OXpaHbl OKPYKAIOLIEeH CPe/Ibl.
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MecTo npeamera B y4eOHOM ILIaHe
ITporpamma paccuutana Ha 2 rofa oOydenusi: 10 - 11 xmaccel. Ilo 2 yaca B Hezmemo B 10 kiacce u o 2

yaca B Hefenro B 11 kimacce: Bcero 3a 2 roma 136 gacos.

OO0mey4yeOHbIe yMEHMSI, HABBIKH U CIIOCOOBI 1eATeJIbHOCTH
[Tporpamma mnpenycmaTpuBaeT (OPMHUPOBAHUE Yy IIKOJIBHUKOB OOIIEy4yeOHBIX YMEHHH W HaBBIKOB,

YHUBCPCAJIBHBIX CIIoco0o0B JACATCIIBHOCTHU MU KIJIFOYCBBIX KOMHGTGHHHﬁ. HpHOpI/ITeTaMI/I IJId TIKOJIBHOTO Kypca
(I)I/ISI/IKI/I Ha 5Tari€ OCHOBHOI'O O6ILICFO O6pa3OBaHI/I${ SABJIAKOTCA:

To3nasamenvhas 0esmenbHoCmb.:

® CMOJb30BaHUE JUISI TIO3HAHMS OKPYXKAIOMIETO MHpa pPA3IMYHBIX €CTECTBEHHOHAYYHBIX METOJIOB:
HaOJIoIeHNe, U3MEpPEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHNE;
e (dopMupoBaHHE YMEHUWI pa3nuyarh (aKThl, TUMIOTE3bI, MPHUYUHBI, CICIACTBUS, JOKA3aTCIbCTBA, 3aKOHBI,
TEOpUH;
® OBJAJCHUE aJICKBAaTHBIMHU CIIOCOOAMHU PEIICHUS TEOPETUUECKUX U IKCIIEPUMEHTANIBHBIX 3a7a4;
® T[PHOOpPETEHHUE OIBITA BBIABMKCHHUS TUIOTE3 JJIsi OOBSCHEHHS U3BECTHBIX (JAKTOB M IKCIIEPUMEHTAIBHON
MPOBEPKHU BBIJIBUTAEMBIX TUIIOTE3.
Hnghopmayuonno-koMmMyHUKAmMueHas 0esimeibHOCmy.
® BJIaJICHWE MOHOJOTUYECKON U JUATOTHYECKON peubto. CrIoCOOHOCTh TOHUMATh TOUKY 3pEHUS COOeCeTHIKA
Y TPU3HABATh [IPAaBO HA MHOE MHEHHUE;
® CIIOJIb30BaHUE JUISl PEUICHUs] TMO3HABAaTEIbHBIX W KOMMYHHMKAaTHBHBIX 3aJa4 pPa3jUYHbIX HCTOYHHKOB
uHpOpMaLIUH.
Pegnexcusnas oesmenvrnocmo:
® BJIAJICHWE HABBIKAMH KOHTPOJS W OIICHKHA CBOEH JCATEIHHOCTH, YMEHHUEM IMPEABUACTH BO3MOXKHBIC
pe3yJIbTaThl CBOUX JNCUCTBUM:
® opraHm3aius y4yeOHOW JesATEIHbHOCTH: MOCTAHOBKA 1M, IJIAHUPOBAHHE, OMPEICICHHE ONTHMAIBLHOTO
COOTHOIIICHHUS 1IEJIU U CPE/ICTB.
Y4eOHO-TeMaTH4eCcKOe MJIAHUPOBAHHE
10 -11 xaaccobl
Tema Bcero kos1-B0 Ne Ne
4acoB Ja00pPaTOPHBIX | KOHTPOJIbHBIX
paboT padoTt
10 kaacce
DuU3MKA U €CTECTBEHHO-HAYYHBbIN MeTO 1
NMO3HAHUS NPUPOIbI
Kunemaruka 10 1 1
Mexanuka Jlnnamuka 9 2 -
29 v, 3aKOHBI COXPaHEHHUSI 9 - 2
Craruka 1 - -
MouteKyIsIpHO-KUHETUYECK 1 - -
MouiekyJsipHast as Teopus.
¢usuka n CoiicTBa razoB 7 3 3
TepMOAMHAMHUKA | OCHOBBI TEPMOAUHAMUKH 6 - 4
18 4. CBoiicTBa TBEPBIX TEI 4 4 -
5 DIEeKTpoCcTaTHKa 7 - 5
HeRTpO:HHaMHK 3aKOHBI MOCTOSHHOTO TOKa 7 5,6 6
20 u. DNEeKTpUYECKUi TOK B 6 - -
pa3IMYHBIX ra3ax
68 u. 68 u. 6 6
11 kJaacc




MarsuTHoe 1oJie 8 - -
DJIeKTpOMarHuTHas 6 1 1
DJIeKTPOAMHAMMK | UHIYKLHS
a MexaHndeckue u 17 2 2
44 u. IEKTPOMAarHUTHBIE
KoJIeOaHus
OnTuka 13 3-6 3
CnenunajabHas CTO 2 - -
Teopusi
OTHOCHUTEJIbHOCTH
2 4.
KBanToBasi DoTOHBI 4 - -
¢pusuka. ®Puzuka | Arom 4 - -
aToMa M aTOMHOI'0 | ATOMHOE SIAPO U 9 - 4
sapa JJIEMEHTAPHBIE YaCTHUIIbI
17 u.
Crtpoenue Crpoenue Becenennoi 5 7 -
BceaenHnoit
5 4.
68 u. 68 u. 7 4
HToro 3a n1Ba roga o0ydeHus 136 4. 13 10

OcHoBHOe conep:kanue (136 uac)

ba3oBblii ypoBeHb
10 kaacc

DuU3MKA U €CTECTBEHHO-HAYYHBIN MeTO/] MO3HAHUSA NPUPOALI — 1 yac
Odu3uka — (yHIaMeHTalIbHAas Hayka O Mpupojae. MeToiasl HAydYHOTO HCCIEeIOBaHHS (DU3MUECKHUX SBICHHM.
MogenupoBanue ¢GU3NYECKUX SIBICHUH U mpoueccoB. Du3nueckuil 3aKoH — TpaHUIBl MPUMEHUMOCTH.
du3nyecKkue TEOPUM U TMPHUHIMII COOTBETCTBHs. Ponmb M Mecto ¢usuku B (HOpMHPOBAHHHM COBPEMEHHOU
Hay4YHOW KapTUHBI MUpPA, B IPAKTUUYECKOMN AEATEIbHOCTH Jtofiel. Qusuka u Kynomypa.

Mexanuka (29 yacoB)
I'panunel NPUMEHMMOCTH KIIACCHMYECKOM MEXaHUKHM. BaxxHeHdlue KUHEMAaTU4EeCKUE XapaKTePUCTUKH —
IEpPEMEILEHUE, CKOPOCTh, yCKOpeHHe. OCHOBHBIE MOJIENH TN U JBUKCHUN.
Bsaumogpeiictue ten. 3akoHsl BcemupHoro tarorenust, I'yka, cyxoro Tpenus. HepuuanpHas cucTreMa oTcyera.
3akoHbl MexaHukH HproToHa.
NMmynbc MarepuanbHOM TOYKM M CUCTEMBL. VI3MEHEHHE M COXpaHEHUEe UMILyIbca. Mcnonv3oeanue 3aKOHO8
MeXaHuku O O00BACHEeHUs] OBUNCEHUs HeOecHbIX mel U ONd pa3sumus KOCMUYECKUX UCCLe008aHUIL.
MexaHu4eckasi SHEPTHsI CUCTEMBbI TeJl. 3aKOH COXpaHEHUsI MeXaHU4eCcKoil sHeprun. Pabora cuibl.
Pasnosecue mamepuanvrnoii mouku u meepooco mena. Ycnosus pasnosecus. Momwenm cunvl. Pagnogecue
JHcuoKkocmu u 2easa. J{eusicenue HCuoKocme u 2azoe.
Mexannyeckue kojeOaHus U BOJHBL. [IpeBpaltieHns 3Hepruu npy KojaeOaHusX. DHEprysl BOJIHBI.

Hemoncmpayuu
3aBHCHMOCTb TPAEKTOPHH OT BBIOOpA CUCTEMBI OTCYETA.
[TameHwne Ten B BO3AYyXE U B BAKyyMe.
SIBneHne uHepUUH.
CpaBHeHHE Macc B3aUMOJEHCTBYIOIINX TEJI.
Bropoii 3akoH HeroToHa.
N3smepenue cu.
Crnoxenue cui.
3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT AeOopMaIliH.
Cunsl TpeHuUsL.



VYcnoBust paBHOBECHS TeEN.
PeaxkTuBHOE NBUKEHHUE.
[lepexon MOTeHIIMATBHOW YHEPTUN B KHHETHUECKYIO U 00paTHO.

Jlabopamopnusie pabomut
Jlabopamopnas paboma Ne 1.
N3mepenne yckopeHus Tena Mpy IpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHUU
Jlabopamopnas paboma Ne2.
W3yueHne qBMKEHHE Tella TI0 OKPYKHOCTH TOJT ISHCTBUEM CHII YIIPYTOCTH U TSHKECTH

MouJekyasipaasi pusuka u repmoguHamuka (18 yacon)
Monexynsipao-kunernueckas teopust (MKT) crpoenus BemiecTBa U ee 3KCIIEpUMEHTANIbHbBIE JOKa3aTeIbCTBA.
AOcoroTHas Temneparypa Kak Mepa cpeHeil KHHeTHYECKOW SHEPTUH TEIIOBOTO ABM)KEHUS YaCTHI] BELIECTBA.
Mopneny wuneanbHOro rasa. JlaBieHue rasza. YpaBHEHUE COCTOSIHHMS HJICAJIbHOTO Ta3a. YpPaBHEHHUE
MenneneeBa—Kamneiipona.

ArperarHble cOCTOSIHUS BenlecTBa. Mooens cmpoeHus Hcuokocmel.
Buytpennsist sHeprus. PaGora u Teruionepenaya kak crnoco0bl U3MEHEHUs! BHyTpeHHel sHepruu. I1epBrlii 3akoH
TepMonrHaMuku. HeoOpaTuMocCTh TEMIoBbIX NpoleccoB. I [puHLNIIBI 1EHCTBUS TEIIOBBIX MAILIUH.

Hemoncmpayuu
Mexanuueckasi MOIeNTb OPOYHOBCKOTO JIBUKCHHS.
N3menenue gaBieHus ra3a ¢ K3MEHEHHUEM TEMIIEpaTyphl MPU MTOCTOTHHOM 00BhEME.
N3meHeHnne o0beMa Tasza ¢ U3MEHEHHEM TeMIepaTypbl IpU MOCTOSHHOM JaBIICHUU.
N3menenue oObemMa rasza ¢ H3MEHEHUEM JIaBJICHUSI TIPH MOCTOSHHOM TeMIIeparype.
Kunenue BosbI Ipy MOHUKEHHOM JIaBJICHUU.
YCTpONCTBO NICUXPOMETPA U TUTPOMETPA.
SIBneHuEe NOBEPXHOCTHOTO HATSKEHUS KUJKOCTH.
Kpucrannuyeckue u amopdHseie Tena.
OO0beMHBIE MOJIETH CTPOCHUS KPUCTAIIIOB.
Mogaenn TEIIOBEIX IBUTATEIIEH.

Jlabopamopnuie pabomut
Jlabopamopnas paboma Ne3.
OnsITHas npoBepka 3akoHa [ eii-Jlroccaka
Jlabopamopuwvie pabomor Ne 4.
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa

DuiekTpoauHamMuka (20 yacon)
OnexTpuyeckoe nosue. 3akoH Kynona. HanmpsbkeHHOCTh U MOTEHIIMAM 3JeKTpocTaTiueckoro mnois. [IpoBonuuku,
MOJIYITPOBOAHUKHU U JudJIeKTpuku. KoHencarop.
[ToCTOAHHBIN IEKTPUUYECKUN TOK. DNEKTPOABMXKYINAas cwia. 3akoH Oma Jyisl MOJHOM Lenu. DJIEKTPUUYECKUN
TOK B IPOBOJHMKAX, JIEKTPOIUTAX, OITYIIPOBOHUKAX, ra3ax U Bakyyme. Ceepxnposooumocme.

Hemoncmpayuu
DIEKTPOMETDP.
[IpoBOHUKH B 3JIEKTPUYECKOM TOJIE.
JIMDIEKTPUKH B 3JIEKTPUUYECKOM TOJIE.
OHeprus 3apsKEHHOT0 KOHAEHCATopa.
DeKTpOUu3MEepUTEIbHbIE TPUOOPHI.

Jlabopamopnwie padomul
Jlabopamopnas paboma Ne5.
N3amepenne 3/IC 1 BHYTpEHHETO COMPOTUBJICHUSI UCTOYHUKA TOKA
Jlabopamopnas paboma Ne6.



I/IsyquI/Ie MMOCJICAOBATCIIBHOI'O U MapaJlJICJIbHOIO COCAUHCHU A IIPOBOJAHUKOB

11 knace

duiekTpoauHAMuKa (44 yacoB)
Nunykuys MarHUTHOrO mnojsA. JIedCTBME MArHUTHOIO TOJIsi Ha NPOBOJHHUK C TOKOM M JIBHKYLIYHOCA
3apspKkeHHyro yactuiy. Cuna Amnepa u cuna JlopeHiia. MarHuTHbIE CBOMCTBA BEIIECTBA.
3aKOH 2JIEKTPOMArHUTHOW MHAYKIHMH. DJIeKTpoMarHuTHoe mose. [lepemMeHHblid TOK. SIBIeHne CaMOMHIYKITUU.
NHIyKTUBHOCTD. DHeEpaus 91eKmpoMacHUMHO20 NOJAL.
OnekrpomMarHuTHBIE KoneOanus. KonebarenpHbII KOHTYP.
DNeKTpOMAarHUTHBIE BOJIHBI. J{Mara30Hbl 3JIEKTPOMAarHUTHBIX U3JIyUYE€HUN U UX MPAKTUYECKOE MPUMEHEHHUE.
I'eomerprueckas ontuka. BoHOBEIE CBOMCTBA CBETA.

Hemoncmpavyuu
MarHuTHOe B3aUMO/IEHCTBHE TOKOB.
OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TIOJIEM.
MarHuTHas 3anuch 3ByKa.
3aBucumoctb IJC HHAYKIIMN OT CKOPOCTH U3MEHEHHS] MATHUTHOTO TIOTOKA.
CB0OOHBIE 37IEKTPOMArHUTHBIE KOJIEOaHus.
OcuworpaMma epeMeHHOro TOKa.
I'eneparop nepeMeHHOro TOKa.
W3nmyueHue u npuem 31eKTpOMarHuTHBIX BOJIH.
OTpaxkeHue U NpeaoMIIEHUE IEKTPOMArHUTHBIX BOJIH.
WuTepdepenmys ceera.
Jludpakuus cBeTa.
[TomydeHue ciekTpa ¢ IOMOILBIO TPU3MBI.
[Tony4yeHue cniekTpa ¢ HOMOLIbIO AU(PAKIIMOHHOMN PEIIETKH.
[Tomnsipusanus ceera.
[IpsimonuHeiHOe pacpocTpaHeHUe, OTPaKEHUE U IIPEIOMIICHHE CBETa.
OnTrueckue npudopsl

Jlabopamopnuie pabomut
Jlabopamopnas paboma Ne 1.
W3ydeHune sBICHMSI IEKTPOMArHUTHONW WHAYKIIHH.
Jlabopamopnas paboma Ne2.
W3mepenue ycKopeHus: CBOOOIHOTO MaieHUs ¢ TOMOIIBI0 HUTSHOTO MasTHUKA.
Jlabopamopnas paboma Ne3.
Omnpenenenne MoKazaTens MPEIOMIICHHS CTEKIIa.
Jlabopamopuwvie pabomur Ne 4.
Habnronenue CriionHoro U JIMHEHYaToro CIeKTPOB.
Jlabopamopnas paboma Nes.
Habnronenue narepdepeHunu 1 qudpakiuy cBeTa.
Jlabopamopnas paboma Neb.
Omnpenenenne IIMHBI CBETOBOM BOJIHBI.

CnenuajbHasi TeOpUsi OTHOCUTEJILHOCTH (2 yaca)
NHBapuaHTHOCTh MOJYJISl CKOPOCTH CBeTa B BakyyMme. [IpuHIUIT OTHOCUTENbHOCTH DHHIITEHHA. CBSI3b MacChl
Y DHEPTHH CBOOOHOMN YaCTHUIbI. DHEPTHUS MTOKOSI.

KBantoBasi pusuka. ®usuka aroma u aroMHOro siapa (17 yacos)
l'umoreza M. Ilmanka. ®otosnexrpuueckuii  3pdexkr. DotoH. KopmycCkyaspHO-BOTHOBOM  Tyaslu3M.
Coomnowenue Heonpedenennocmetl I eiizenbepeaa.
[Tnanerapnas mozxens aroma. OObSCHEHHE JIMHEHYATOrO CIEKTpa BOJOPOJa Ha OCHOBE KBAaHTOBBIX MOCTYJIATOB
bopa.



CocraB u CTPOCHHUEC AaTOMHOI'O d1pa. 3Hepr1/151 CBA3U AaTOMHBIX SAOCP. Buast paaArnOaKTHUBHBIX npeBpameHHﬁ
ATOMHBIX AICP.

3aKoH pPaaArOaKTHUBHOTO paciazia. H,I[epHLIe pCaKknuu. HeHHafI pCaknusd OCJICHUA AOEP.

SHGMGHTapHI)Ie YaCTHIIBI. q)YHI[aMCHTaJ'IBHI)IG B3aUMOCHUCTBHS.

Crtpoenue Beesiennoii (5 yacon)
CoBpeMeHHbIE TPENCTaBICHUS O MpOHCXOkIeHUH U sBomonuu ComHna u 3Be3d. Kmaccuduxamnus 3Bes.
3Be3/1bl U1 UICTOYHUKU UX DHEPTHUH.
lNanakruka. IIpencraBinenue o CTpO€HUH U 3BOJIIOLIUK BeenenHoi.

Hemoncmpayuu
dotordexr.
JIuneiyarble COEKTPhI U3ITYUYEHUS.
Jlazep.
CueTynK MOHU3UPYIOUIUX YACTHLL.

Jlabopamopnwie padomul
Jlabopamopnas paboma Ne7.
N3ydeHue TpeKkoB 3apsHKeHHBIX YaCTHIL.

Kputepuu u HOPMBbI OlI€eHKY 3HAHU 00yYAIOLIHXCS

Kpurtepuu oieHKH YCTHBIX OTBETOB

OuneHka 5 craBuTCS B TOM Ciydae, €Clid OOydYarolUICs MOKA3bIBACT BEPHOE MOHUMAaHUE (PU3UIECKON
CYIIHOCTH PacCMaTPUBAEMbIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, TACT TOYHOE ONpPEACICHHE U
WCTOJIKOBAaHUE OCHOBHBIX TIOHSATHH, 3aKOHOB, TEOpWH, a TaKKE MPABUIBHOE OIpeaeicHue (PU3NICCKUX
BEJIMYMH, MX €JIMHUI[ U CIOCOOOB M3MEPEHHS; MPABHIIBHO BBIMOJIHAET YEPTEIKHU, CXEMbI M TpadUKH; CTPOMT
OTBET MO COOCTBEHHOMY IUIaHy, COTPOBOXIAET paccka3 HOBBIMU NMpPHUMEpPaMH, YMEET NMPUMEHUTH 3HAHUS B
HOBOW CHTYallMd TPH BBINOJHCHHH MPAKTUYCCKUX 3aJaHUI; MOXKET YCTAHOBUTH CBA3b MEXKIY H3y4acMbIM H
paHee M3yYEeHHBIM MaTepuajioM IO Kypcy (U3WKH, a TakKe ¢ MaTepHalioM, YCBOCHHBIM MPH U3yYECHUH JAPYTUX
MPEIMETOB.

OueHka 4 CTaBUTCS, €CIM OTBET O0YYaIOIIETOCs yAOBIETBOPSET OCHOBHBIM TPeOOBAaHUSAM K OTBETY Ha
OILICHKY 5, HO JaH 0e3 HMCIOJb30BaHHS COOCTBEHHOIO IUIaHA, HOBBIX MPHUMEPOB, Oe3 MPUMEHEHMs 3HAHUH B
HOBOM CHUTYyaIlH, €3 UCTIOIH30BAHMSI CBSI3€H ¢ paHee H3YUCHHBIM MaTepHaJIOM U MaTepHaIoM, YCBOSHHBIM TIPH
W3YYCHHUU JPYTHX MPEIMETOB; SCIIM OOYYAIOIIUKUCS JTOMYCTHI OJHY OIIMOKY WIIM He 0ojiee ABYX HEIOYETOB U
MOJKET MX UCTIPABUTh CAMOCTOSITEIILHO WU C HEOOJBIIION TTOMOIIBIO YIUTETISI.

Onenka 3 craBuTcs, cciaM OOYyYarOUIMICS TPaBWIBHO IMOHUMAeT (HU3UYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTIEIbHBIC MPOOENhl B YCBOCHHUH
BOIIPOCOB Kypca (DM3HMKH, HE MPEMSATCTBYIONIME JadbHEHIIEMY YCBOCHHIO MPOrPAMMHOIO MaTepHajia; yMeeT
MPUMEHSTh TIOJTYYCHHBIC 3HAHWS TPU PEIICHHH TPOCTBIX 33734 C KCIOIB30BAHUEM TOTOBBIX (OPMYIN, HO
3aTPYIHSACTCSA TPU PEIICHHH 3ajad, TPEOYIONIMX MPeoOpa3oBaHus HEKOTOPBIX (OpPMYII; JOMYCTHI HE Oojee
ofHOU TpyOO#l ommOKM M JBYX HEIOUYETOB, HE Ooyiee OMHOW rpyOol M oqHOU HerpyOoil omuOKu, HE Ooree
JBYX-TPEX HErpyOBIX OMIMOOK, OJHON HerpyOoil OmMOKM M TpeX HEIOYETOB; JOMYCTHJI YEThIpE WIH IATh
HEJIOYETOB.

OneHka 2 CTaBHUTCSA, €CIM OOyYalOIIMHCA HE OBJaJe] OCHOBHBIMH 3HAHMSAMH W YMCHHSIMH B
COOTBETCTBUH C TPEOOBAHUSMU MPOTPAMMBI H JOMYCTHI OOJBIIE OMMOOK U HEJOYETOB, YeM HEOOXOIUMO IS
OILICHKH 3.

Kpurepun oueHKH KOHTPOJbHBIX padoT

Ouenka 5 crtaBuTcs 3a paboTy, BBIITOJHEHHYIO IOJHOCTHIO 0€3 OMMOOK U HEJOYETOB.

Ouenka 4 craBuTCS 3a paboOTy, BBHIMOJHEHHYIO TMOJIHOCTHIO, HO NMPH HAJUYMK B HEW He Ooyiee OgHOMU
HEerpy0oil oIMOKU 1 OJJTHOTO HeJoueTa, He OoJiee TpexX HEeJ0UETOB.

Ouenka 3 CTaBUTCS, €CIU YYCHHUK MPABHIBHO BBHITIOIHWI HE MeHee 2/3 Bcel paOoThl WM JOMYCTUI HE
Oosiee o1HOM TrpyOo OmMOKM W JBYX HEJOYETOB, He Oojee OMHOW TpyOoil M OfHONM HerpyOoil OomuOKH, HE
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Oonee Tpex HErpyObIX OIIMOOK, OJHOW HErpy0oil OMMOKHM W TpPeX HEIOYeTOB, MPH HATUYUHU YETHIPEX-TISTH
HEJIOYETOB.

Ouenka 2 cTaBUTCS, €CJIM YHCIO OMIMOOK M HEJJOYETOB MPEBBICUIIO HOPMY Ui OIICHKH 3 WM MPaBUIIBHO
BBITIOJIHEHO MeHee 2/3 Bcelt padoThl.

Kputepun oneHkn 1a00paTopHBIX padoT

Ouenka «5» cTaBUTCA B TOM CiIydae, el yJalluncs:

a) BBITIOJTHII pa0OTy B MOJHOM 00BEME ¢ COOTIOIEHUEM HEOOXOIUMOH MOCIIeI0BATeILHOCTH ITPOBEICHUS
OTIBITOB U U3MEPEHHIA;

0) caMOCTOSITENTLHO W PAIMOHAIILHO BHIOpPA U MOATOTOBHII JUIsI OTIBITA BCE HEOOXOTUMOE 000PYI0BaHHE,
BCE OMNBITHI MPOBEN B YCIOBUAX M PeXUMaX, OOECMNEUMBAIONIUX TONYYCHHE PE3yIbTaTOB U BBIBOJOB C
HanOOJIbIIIEN TOYHOCTEIO;

B) B TNPEACTABICHHOM OTYETE MPABUIBHO M aKKypaTHO BBHIMOJIHHUI BCE 3alMCH, TAONHIIBI, PUCYHKH,
YepTEeKH, TPa(UKH, BEIYUCIICHUS W ISl BBIBOJIBI;

T') MPAaBWJIBHO BBITIOJHUII aHAJIU3 TIOTPEITHOCTEH;

1) coOmronan TpeboBaHUs 0€30MaCHOCTH TPY/A.

Ouenka «4» cTaBUTCA B TOM CIIydae, €CIH BBIOIHEHBI TPEOOBAaHUS K OLICHKE 5, HO:

a) OTBIT IPOBOJUIICS B YCIIOBHUSX, HE 00ECIIEUNBAIOIINX TIOCTATOYHOW TOYHOCTH N3MEPCHHIA,

0) wiu OBLTIO JOMYIICHO ABAa-TPH HEJ0YeTa, WK He Oosee 0HOM Herpy0oil OIHOKH U OHOTO HEJA0YEeTA.

Ouenka «3» cTraBUTCS, €Clid padoTa BBINOJHEHA HETOIHOCTHIO, HO 00bEM BBIMIOJHEHHON YaCTH TaKOB,
YTO MOXKHO CJIEJIaTh BBIBOJIBI, WJIM €CJIH B XOJI€ TIPOBEACHUS OMbITA U U3MEPEHUI ObUIH JOMYIIEHBI CIEAYIOLIUE
OIIINOKH:

a) OTBIT NMPOBOAUJICS B HEPAIIMOHANBHBIX YCIOBUSIX, YTO MPHUBEIIO K MOMYUYEHUIO PE3YJIBTATOB C OObIIeH
MOTPEIITHOCTHIO,

0) wiu B oT4yeTe ObUIM JOMYIICHBI B OOIIEH CIOXHOCTH HE Ooliee NBYX OMIMOOK ( B 3alUCAX €IMHHIL,
M3MEpPEHUSIX, B BBIUMCICHHSAX, rpadukax, TaOIUIaX, CXeMmax, aHallM3e MOTPEeIIHOCTeH W T.J.), HE
MPUHITUITAATILHOTO JIUIS JAaHHOHM pabOoThl XapaKTepa, He TOBIHMSBIINX HAa PE3YJIbTaT BHITOJTHEHUS,

B) WJIM HE BBIMTOJIHEH COBCEM WJIM BBITTOJIHEH HEBEPHO aHAIU3 MTOTPEIIHOCTEH,

r') Wid paboTa BBIITOJIHEHA HE MOJTHOCTBIO, OJTHAKO OOBEM BBHITIOJHEHHON YacTH TAKOB, YTO TO3BOJISICT
MOJTyYUTh TIPABHIIBLHBIC PE3YIBTAThI U BBIBOBI TI0 OCHOBHBIM, MPUHITUITHAIBHO BAKHBIM 3a7a9aM paOOTHI.

Ouenka «2» CTaBUTCS B TOM ClIydae, €CJIH:

a) paboTa BBHITIOJTHEHA HE IOJHOCTHIO, W 00BEM BBITIOJTHEHHOW YacTh PabOTHl HE MO3BOJSIET CIENATh
MPaBUJILHBIE BBIBOIBI,

0) WM OTIBITHI, U3MEPEHMSI, BRIYUCIICHUS, HAOIFOICHHSI IPOU3BOIMIINCH HEMTPABUIILHO,

B) WIM BXOJie¢ paOOThl M B OTYETE OOHAPYKWJIHCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEYCHHBIC B
TpeOOBaHUAX K OIEHKE «3».

I'pyObIMHU cUUTAIOTCA CJIelyIomHe OMUOKHU:
1. He3HaHWe ompeneNieHHs OCHOBHBIX ITOHATHH, 3aKOHOB, TPaBHJI, OCHOBHBIX MOJIOKCHUH TEOPUH, HE3HAHHE
(bopMyI1, OOIIETTPUHATHIX CUMBOJIOB 0003HAYEHUH (PU3MUECKUX BEITMYUH, €AUHUL] UX U3MEPEHUS;
HEe3HaHWE HAaNMEHOBAHHUN €TMHHUI] HU3MEPEHHS,
HEYMEHHE BBIJICIIUTH B OTBETE INIABHOE,
HEyMEHHE NPUMEHATh 3HAHHS JJIS PEIICHNUS 3a/1a4 U OOBSICHEH!SI (PU3NYECKUX SBICHHH,
HEYMEHHE JIeTIaTh BBIBOJIBI M 0000IIECHMS,
HEyMEHHE YUTaTh U CTPOUTH IPAdHKH U IPUHIUIAAIBHBIC CXEMBI,
HEYMEHHE MOATOTOBUTH YCTAHOBKY WM JaboparopHoe 00OpylOBaHME, MPOBECTH ONBIT, HEOOXOTUMBIE
pacyeTsl MM UCTIONB30BaTh MOIyYSHHBIE JaHHbIE IS BHIBOJIOB,
8. HEeyMeHHE MOJIb30BaThbCsl yYeOHUKOM U CIIPAaBOYHHKOM MO (PU3HKE M TEXHUKE,
9. HapyIlIeHHe TEXHUKU O0€30MaCHOCTH IPH BHINOJHEHUH (PU3NYECKOTO SKCIIEPUMEHTA,
10. HeOpekHOE OTHOIIEHHE K Ja00paTOpHOMY 000PYIOBAaHUIO U U3MEPUTEIBHBIM MPUOOpaM.

Nowvhkwbd

K HerpyObiM ommn0kaM cijiegyeT OTHeCTH:



HETOYHOCTh  (hOPMYIUPOBOK, OMIPEEICHUN, TOHATUN, 3aKOHOB, TEOPHH, BBI3BAHHAS HEMOJIHOTON
OoXBaTa OCHOBHBIX HpI/ISHaKOB OHp@)IGJ'I?[eMOFO IIOHATHUA WNJIN 33M€HOI71 OJIHOFO-)IBYX N3 OTHUX HpI/ISHaKOB
BTOPOCTETICHHBIMH,

OLIMOKU MpH CHATHHM TOKa3aHUI C U3MEPUTENbHBIX NPUOOPOB, HE CBA3AHHBIE C OMNPEICIICHUEM IIEHbI
JIeJIeHUs] TIKabI ( HAalpUMep, 3aBUCSIINE OT PACTIONOKEHUS U3MEPHUTETbHBIX MPUOOPOB, ONTHYECKHE U Ap.),
OIMOKY, BBI3BAHHBIC HECOOIOICHUEM YCIIOBUM TMPOBEACHUS OMBITA, YCIOBHH pabOTHI HM3MEPHUTEIHHOTO
npubopa ( HeypaBHOBEIICHHBI BECHI, HE TOYHO OIpe/Ie]ieHa TOYKa OTCUETa),

OHH/I6KI/I B YCJ'IOBHBIX O603Ha‘~I€HI/I$IX Ha HpI/IHHI/IHI/IaJH)HI)IX CXEMax, HECTOYHOCTH rpaq)m(a nu I[p.,
HEpPAIMOHAIBHBI METOJ] PEIICHHUS 33Ja4d WM HEJOCTaTOYHO NPOAYMAaHHBIN IUTAH YCTHOTO OTBETa
(HapymeHHe JIOTUKH, ITIOAMEHA OTACIBbHBIX OCHOBHBIX BOHpOCOB BTOpOCTeHeHHI)IMI/I),

HEpaIMOHAIBHBIE METOIbI Pa0OTHl CO CIIPABOYHOW M JPYrod JIMTEpaTypoil, HEYMEHHE pellaTh 3a/add B
00111eM BUJIE.

TPEBOBAHMUS K YPOBHIO
INOATOTOBKH BbIITY CKHUKOB

B pe3syabTare u3yuyenus ydeOHoro npeamera «®@u3nka» Ha ypoBHe Cpe/lHero ooumero oopa3oBaHus:
BoinmyckHuK Ha §230BOM YPOBHE HAYYHTCS:

JEMOHCTPUPOBATH Ha MPHUMEPAX POJIb U MECTO (PU3UKH B (OPMUPOBAHMH COBPEMEHHOW HAYYHON KaPTHUHBI
MHpPA, B pa3BUTHH COBPEMEHHOI TEXHUKU U TEXHOJIOTH, B IPAKTUUECKON AEATEIbHOCTH JIOICH;
JIEMOHCTPUPOBATH HA IPUMEPAX B3aMMOCBS3b MEXTY (PU3UKOW U IPYTUMHU €CTECTBEHHBIMH HAayKaMH;
yCTaHaBJIMBaTh B3aUMOCBSI3b €CTECTBEHHO-HAYUHBIX SIBJICHUI U IPUMEHATh OCHOBHBIE (PU3NYECKHE MOJIEITN
JUTSL MIX OTIMCAHUS U OOBSCHEHHS,

UCIONb30BaTh HMH(pOpMaIMi0 (U3NYECKOTO COJACpXKaHMUA IPU PELICHUH Y4YeOHBIX, HPaKTUYECKHX,
MPOEKTHBIX M HCCIENOBAaTeNbCKUX 3a/ad, HMHTETpHPYS HH(GOPMAIMIO U3 PA3IMYHBIX HCTOUYHUKOB H
KPUTHYECKH €€ OLIeHUBas;

pa3nuyath M yYMETh HCIIONIB30BaTh B Y4eOHO-MCCIIENOBATENBCKOW JESATEILHOCTH METOIBI HAYYHOTO
No3HaHus (HaOJyoieHue, ONMCaHKe, U3MEpPEHHE, SKCIIEPUMEHT, BbIJIBI)KEHUE TUIIOTE3bl, MOAEIHUPOBAHUE U
ap.) ¥ (opmbl HayyHOTO TMO3HAHUA ((PaKTHI, 3aKOHBI, TEOPHH), NEMOHCTPUPYS Ha NpPUMEpPax HUX pOjib U
MECTO B HAyYHOM [1O3HAHUH;

MIPOBOJMTH MPSIMBbIE U KOCBEHHBIE U3MEHEHHS (PU3UUECKUX BEIMYUH, BBIOMpAsi U3MEPUTEIbHbBIE TIPUOOPEI C
Y4eTOM HEeOOXOIMMOW TOYHOCTH M3MEpPEHMH, IJIaHUPOBaTh XOJ H3MEPEHUH, MOoay4yaTh 3HAYCHHE
M3MEPSAEMO BETMYMHBI M OIIEHUBATh OTHOCHUTENBHYIO IOTPEITHOCTD 10 33aHHBIM (hOpMyIiam;

IIPOBOAMTH MCCIEIOBAHUS 3aBHUCUMOCTEH Mexay (PU3MYECKUMHM BEIMYMHAMU: MPOBOIUTH M3MEPEHUs U
OTIPENIeNIATh Ha OCHOBE HCCIICJIOBAHMS 3HAUEHHE MapaMeTPOB, XapaKTepU3YIOIUX TaHHYIO 3aBUCHMOCTD
MEX]y BEJIMYMHAMH, U JIeJ1aTh BBIBOJ C YYETOM IOIPEIIHOCTH U3MEPEHUI];

WCTIONBb30BaTh JJIsl OMHMCAaHUS XapakTepa MPOTEeKaHUs (U3MUECKHUX TMPOLECCOB (DU3MYECKUE BEITMUMHBI U
JI€MOHCTPUPOBATh B3aUMOCBS3b MEX/1y HUMU;

WCTIONBb30BaTh Uil ONHMCAHHS XapakTepa NpPOTEKaHWs (PHU3MUECKUX TMPOLECcCOB (U3UUECKHE 3aKOHBI C
YU€TOM I'PaHUI] UX IPUMEHUMOCTH;

pemarb KayeCTBEHHbIE 3a7a4d (B TOM 4YHCIE M MEKIPEAMETHOTO XapakTepa): HCHONb3ys MOJEIH,
¢u3nyeckre BEIMYMHBI M 3aKOHBI, BBICTpaWBaTh JIOTMYECKH BEPHYIO LEMNOYKY OOBSICHEHUS
(mokazarenbcTBa) MPEIJIOKEHHOTO B 3a/1aue Ipouecca (SIBJIeHus);

pelarh pacyeTHbIE 3a/laud C SIBHO 3a/laHHON (DM3MYECKON MOAENbIO: HAa OCHOBE aHajJIM3a yCJIOBUSA 3a/1a4u
BBIIENATH (PU3NUECKYIO MOJIETb, HAXOAUTh (PU3NUECKHIE BETMUYMHBI M 3aKOHBI, HEOOXOIMMBIE M JOCTATOUHBIC
IUIs €€ pelleHMsl, IPOBOAUTE PACUeThl U IPOBEPSITh NOIYUYECHHBIH Pe3yJbTaT;

YUUTHIBATh TPAHULBI TPUMEHEHHs H3YYCHHBIX (PU3MUYECKUX MOAeNed Nnpu pemeHur (QHU3HUECKux Hu
MEXIIPEIMETHBIX 3a/1a4;

UCTONB30BaTh MH(POPMALMIO H  NPUMEHATh 3HAHUS O TNPUHOMIAX PabOTBl M OCHOBHBIX
XapaKTepUCTUKAXU3YYEHHBIX MallMH, NOPUOOPOB M JAPYIMX TEXHUYECKMX YCTPOWCTB MJIsi PELICHMS
MPAKTUYECKHUX, YIeOHO-MCCIIeIOBATEILCKUX U MIPOCKTHBIX 33/1a4;

UCIOJB30BaTh 3HAaHUS O (U3MYECKHX OOBEKTaxX M Mpolieccax B MOBCEJHEBHOM JKU3HU Ui 00eCreueHUs
6€30macHOCTH MpH 00paleHnH ¢ MPHOOpaMH U TEXHHYECKUMHU YCTPOMCTBAMHU, Il COXPAHEHUS 310POBBS U
COOJIONIEHUs] HOPM HKOJIOTMYECKOTO TIOBEACHUS B OKpYyKaloLleW cpene, [UId NPUHATHS pPELIEHUH B
[IOBCEIHEBHOM KU3HH.



BI)IHyCKHI/IK Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTHb HAYIUTBHLCH:

NOHUMAMb U OOBACHAMb YETOCMHOCIb (QU3UYECKOl meopull, paziuyams cpaHuybl ee NpUMeHUMOCmuU U
Mecmo 8 psdy Opy2ux Qu3uyecKux meopuii;

enadems NpuemMamu NOCMPOEHUs Meopemuyeckux O0oKa3amenbeme, a MmakKdice HPOSHO3UPOBAHUS
ocobeHHOCmell NpomeKaHus. U3UYeCKUX AGNEeHUll U NPOYECcCOo8 HA OCHOBE NOJYYEHHbIX MeopemuyecKux
861860008 U OOKA3AMENbCNG,

Xapakmepuzoeams — CUCIEMHYIO — C8A3b  MeXHCOY — OCHOBONONAAIOWUMU — HAVUHBLIMU — NOHAMUAMU:
npoOCMpaHcmeo, 8pems, mamepusi (8eu,ecmeo, noie), O8udiCeHue, CULd, IHePeUusl;

8b106UAMNb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX (DUSULECKUX 3AKOHOMEPHOCMEl U 3aKOHO8,
CaMOCmMoAmMenNbHO NIAGHUPO8AMb U NPOBOOUMb PuU3UUecKUe IKCHEPUMEHMbL,

Xapakmepuzoeams 2100a1bHble NPOOIEMbI, CMOAWUe neped Yel08eHecmeoM: dIHepeemuiecKue, cblpbesble,
9Kono2UYecKUe, — U poib QUIUKU 8 peudeHUU JMux npoonem;

pewams npakmuKo-opueHmMuUpoBanHvle KauecmeeHHvle U pacuemmuvle Qusuyeckue 3a0auu ¢ 6b160pom
Qusuneckoli mMooenu, UCNONb3Y HECKOIbKO QU3UUEeCKUX 3aKOHO8 Ul (opmYN, CEA3bI8AIOUIUX U3BECTNHbIE
QuzuyecKkue enutUHbl, 8 KOHMEKCMe MeXCNPeOMeMmHbIX Ces3ell;

00BACHAMYb NPUHYUNBL PAbOMbL U XAPAKMEPUCTIUKU U3YYEHHbIX MAUuUH, Npubopos u mexHu4eckKux
ycmpoucme,

O00BACHAMb  VCI08USL NPUMEHEHUs (u3uveckux mooenell npu peuleHuu Qu3u4ecKux 3a0ad, HAxXooumso
A0eKeamuyio npeosiodceHHOU 3adaue uauyecKylo Mooelb, paspeuwams npooiemy KAk HA OCHO8e
UMeIoWUXCA 3HAHUL, MAK U NPU HOMOWU MemOo008 OYeHKU.

BbinyckHHK HA YINIYyOJIeHHOM YPOBHE HAYYUTCH:

OOBSICHATh W aHAIM3UPOBATH POJb U MECTO (U3HKU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUMN, B IPAKTUYECKON JESTEIbHOCTH JIIOMICH;
XapaKTEePU30BaTh B3AUMOCBS3h MEKIY (DU3UKON M IPYTUMH €CTECTBCHHBIMHU HAyKAMH,

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEKIY OCHOBOIOJIATAIONIMMH HAYYHBIMU MOHSATHUSMU: POCTPAHCTBO,
BpeMsi, MaTepus (BEIIECTBO, MOJIE), IBUKEHUE, CHIIa, SHEPT U,

MMOHUMATh U OOBSICHATH LEIOCTHOCTh (PU3NUECKON TEOpHH, pa3nuyaTh IPAHULIBI €€ TPUMEHUMOCTH U MECTO
B psiy ApyruX (pU3MUECKUX TEOPHUi;

BJIQJIETh MPUEMaMU MOCTPOCHHUS TEOPETUUECKUX JI0KA3aTeNIbCTB, a TAK)KE MPOTHO3UPOBAHUS 0COOCHHOCTEN
MPOTeKaHUsl (PU3UYECKUX SIBICHUH W TPOIECCOB HA OCHOBE IOJYYCHHBIX TEOPETUYCCKUX BBIBOJOB M
JI0Ka3aTeJbCTB;

CaMOCTOSITEIIbHO KOHCTPYHUPOBATh JKCIIEPUMEHTAILHBIC YCTAHOBKHU JIJISi POBEPKU BBIIBUHYTHIX THUIIOTE3,
paccuuThIBaTh a0CONIOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH;

CaMOCTOSITENIbHO TUTAHUPOBATh U MPOBOIUTH (PU3MUYECKUE SKCIIEPUMEHTHI,

peliaTh MpaKTUKO-OPHUEHTHPOBAHHbBIE KaYyeCTBEHHBbIC M pacyeTHhIE (U3NYECKUE 3a[aud C OMOpOM Kak Ha
U3BECTHBIE (DU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTM M MOJENH, TaK M Ha TEKCThl C H30BITOYHON
nHpopmaruen;

OOBSICHSTh TPAHUIBI MPUMEHEHHS] W3YYCHHBIX (U3MUECKHX MOJCNIeH TNpu pelieHuH (QU3NYEeCKUX U
MEXMPEIMETHBIX 3a/1a4;

BBIJIBUTaTh TUTIOTE3bI HA OCHOBE 3HAHUSI OCHOBOIOJIATAIOIMNX (PU3UMYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;
XapaKTepHU30BaTh M0OATbHBIE MPOOJIEMBI, CTOSIIKE MEPE] YeIOBEYECTBOM: SHEPTeTHUECKHE, ChIPhEBHIC,
HKOJIOTUYECKHE, U POJIb (PU3UKH B PEIICHUH STHX MPOOIIEM;

OOBSICHATh NPUHLHUIIBI PAOOTHl W XapaKTEPUCTHKU HW3YYEHHBIX MAIlUH, NOPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

OOBSICHATH YCJIOBUS TNPUMEHEHHsS (U3MUECKHX MOJeJel Npu perieHuH (U3NYECKUX 3a]ad, HAXOIUTh
aJICKBaTHYIO TPEIVIOKECHHOW 3ajmade (QHU3MUECKyI0 MOJEeNb, pas3peliaTh MpodiieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUH, TaK U PU MOMOIIU METO/IOB OLICHKH.

BLII[yCKHI/IK Ha yl"JIyﬁJIeHHOM YPOBHE MOJYYHUT BOSMOKHOCTD HAYUUTHCH:

npogepsams IKCNEPUMEHMANbHLIMU CPEOCMBAMU 8bLOSUHYMblE 2UNOMe3bl, YoOpMYIUPYS Yelb UCCTe008aHUs,
Ha 0CHOBe 3HAHUs OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8;

ONUCHLIBAMb U AHATUZUPOBAMb NONYUEHHYIO 8 pe3Vibmame NPOB8EeOeHHbIX (QUUYECKUX IKCNEPUMEHMO8
ungopmayuro, onpedename ee 00CMOBEPHOCMb,
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—  NoHUMamv U OOBACHAMb CUCEMHYIO CB83b MeNCOY OCHOBONONALAIOWUMU HAVUHLIMU NOHAMUAMU:
nPOCMpAancmeo, epems, Mamepusl (6eujecmeo, noie), O8UICeHUe, CUld, SHePeUs;

— pewamv SKCHePUMEHMANbHble, KAYeCMBeHHble U KOMUYeCMBEeHHble 3a0ayu  ONUMNUAOHO20 YPOBHS
CILOXHCHOCMU, UCNONBL3YA PU3UYECKUEe 3AKOHbL, 4 MAKJHCe YPAGHEHUs, CéA3bl8alowue PusuiecKue eludUHbL,

—  AHAU3UPOBAMDb  CPAHUYLL  NPUMEHUMOCMU DU3UYECKUX 3AKOHO8, NOHUMAMb 6ceobwull Xapaxkmep
GyHOamenmanbHblX 3aKOHO8 U 02PAHUYEHHOCIb UCHONb308ANHUS YACMHBIX 3AKOHO8,

—  ¢hopmynuposams u pewiams Hoble 3a0aUl, BOHUKATOUWUE 8 XOO€ YYeOHO-UCCLe008aMeNbCKOU U NPOEKMHOU
0esAmenbHOCIU,

—  YCOBEPUIEHCMB06AMb NPUOOPLL U MEMOObL UCCTeO08AHUS 8 COOMBEMCMEUU ¢ NOCTNABTIEHHOU 3a0ayell;

—  UCNONb308AMb MEMOOblL MAMEMAMUYECKO20 MOOCTUPOBAHUS, 8 MOM YUCTe npocmeluue CMmamucmudecKue
Memoobl 0Jis1 00pabomKU pe3ynibmamos IKChepuMeHma.
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o011eo0pa3oBaTeNbHbBIX yupexaeHuil bazoBsiii u npoduiabHb ypoBHE — M. [IpocBemenue, 2013
A.E. Mapon ®usuka. 10 xinacce: quaaktuaeckue matepuaisl-M.: JIpoda, 2007.

Actponomus: Yue6.msa 11 knacca/E.Il. JleBuran.-M.: IIpocsemnienue, 2003.
H.A. ITappentreBa. Cooprauk 3amau mo ¢usuke 10-11 kmacesr. — M: Ilpocsemenwne, 2009 .
Ha6op LIOP «VYpoku ¢pusuku Kupunna u Medonus. 10 kmace»

il

Jluteparypa s ydyammxcs:
1. A.IL PemmkeBuu. @usnka. 3amaunuk 9-11 xknacesl. — M.: [Ipoda, 2009 1.
2. Actponomus: Yueb. s 11 k. oGmeobpas.yupexnaenuit / B.B. Ilopdupres.- M.: [Ipocsemienen,
2003.
3. M.U. bnynos becenst o ¢uzuke. Y. II Yuebd.mocobue mnst yuanuxcs / nox pen. JI.B. Tapacosa.-M.:
IIpoceuienue, 2001.

4. I'S. Msakumes, b.b. byxoBues. H.H. Corckuil. ®usuka 10 xmacc VYueOHuk ans
o01mmeo0Opa3oBaTebHBIX yupexaeHuil ba3zoelil u npodunsHbil ypoBHU — M. [Ipocsemenue, 2013
B.A. KacesnoB ®@usmka 11 kmacc.-M: [Ipoda, 2003
6. Xpecromarus no ¢usuke: Yuebd.mocoodbue s ydamuxcs.-M.: [Ipocsemenue, 1988.
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Humepnem pecypcuwi:
1. http://school-collection.edu.ru - Enqunas xomtekius [{udposeix O6pa3zoBarenpHBIX PecypcoB
2. http://interneturok.ru — BuIeOypoKH

3. http://fcior.edu.ru — @eaepanbHBINA HEHTP HHHOPMAITMOHHO-00PA30BaTEIIBHBIX PECYPCOB.
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