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Pabouas mporpamma no «®@usuke» st 00ydaromuxcs 8 kinacca cOCTaBlIeHa B COOTBETCTBUH C:
1. HopMaTuBHBIMHU TOKyMEHTaMHU:

e 3akoH «O06 obpazoBanum» Ne273 ot 29.12.2012 1.;

o @enepanbHBIA TOCYIAPCTBEHHBIN oOpa3zoBarenbHbld cTanmapt; PIOC HavanbHOTO
obmero oOpaszoBanusi (yrBepkaeH mpukazom oT 6 okrsaops 2009 roma Ne373
(3apeructpupoBad Muntoctom Poccum 22 nexabpss 2009 roma Nel5785) mmm ®I'OC
OCHOBHOTO 00Imero oOpa3oBaHUs YTBEpXkJeH NpukazoM MwuuoOpHaykum Poccum ot
17.12.2010 Ne1897.

e Jlpuka3z MunucrepcrBa oObpazoBanusi u Hayku Poccuiickoit @enepauuu ot 31.12.2015r.
Nel576 «O BHecenuun wusmeHenuit B @PI'OC nHayanbHOro oo6uero oOpa3zoBaHus,
yTBEpKAeHHbIN MpHKazoM oT 06 oktsa0Opst 2009 r. Ne 373» unu [lpukaz MunucrtepcTsa
obOpazoBanust u Hayku Poccuiickoit ®eneparun ot 31.12.2015r. Nel15767 «O BHEceHHH
m3menenuit B ®I'OC ocHoBHOTO 00111Er0 00pa30BaHus, YTBEPKACHHBIN MprKka3zom oT 17
nexadpst 2010 r. Ne 1897»

e [IpumepHbIE TPOTrpaMMBbI, CO3[JaHHBIE HAa OCHOBE (elepabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeLHOTO CTAaHIAPTA;

e OOIl MBOY «lbnonesckas OOLI»

e [Ipuka3 MunucrepcrBa oOpazoBanus u Hayku P® Ne 253 or 31.03.2014r. «O0
YTBEPXKACHUH  (enepaibHOTO  TMepeyHsT  Yy4eOHMKOB, PEKOMEHIOBAaHHBIX K
WCTIONB30BAHUIO TP peajM3allid HMMEIONINX TOCYIAapCTBEHHYIO aKKpeIUTAIHIO
00pax30BaTeNbHBIX MPOTPAMM HAYAILHOTO OOIIET0, OCHOBHOTO OOIIETo, CpPEIHEro
o0mrero oOpa3oBaHus» ¢ m3MeHeHusIMHU Ha 26.01.2016r.

e  PekoMeHJaMK TO OCHAIICHUIO O0O0IIe00pa30BaTEIbHBIX YUPESKICHUNH YYCOHBIM H
yaeOHO-1a00paTOpHBIM  000pyIOBaHUWEeM, HeoOXomuMbiM misa  peanuzanun OI'OC
OCHOBHOTO  o0miero  0o0pa3oBaHusl, OpraHu3allid  MPOEKTHOM  JIeATENbHOCTH,
MOJENUPOBAHUS M  TEXHHUYECKOro TBopuecTBa oOywatommxcs (Pexomennanuu
MunucrepcTBa oopazoBanus U Hayku PD ot 24.11.2011. Ne M/1-1552/03)

2. IIpumepHO# MporpaMMOi K 3aBEpIIEHHON TMTPEIMETHON JIMHUHM YIeOHUKOB 10 «Dusuke» ais
7 xnacca mon penakiueit A.B. [leppimkuna

[Ipeamer «Pus3mka» OTHOCUTCS K 0OpasoBaTeiabHOUM oOmactu «EctecTtBo3Hanme». B 8 kimacce
npeamer «®Puzuka» u3zydaercs B o0bEMe 68 uyacoB, m3 HuX 20 YacoB  OTBOJUTCS Ha
BHYTPHUIIPEIMETHBIA MOIYITb.

B paboueii mporpamMmMe yuTeHBI M€ U MOJI0XKeHUsT KoHIenmu TyXOBHO-HPAaBCTBEHHOTO
pPa3BUTUA M BOCIHMTAHMS JUYHOCTH TpaxaanuHa Poccum, Ilporpammer pasButus u
(dbopMHUpOBaHMS YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA, KOTOpPbhIE 00eCreunBarOT (GOpMUPOBAHUE
POCCUHCKOM  TPaXTAHCKOW HWACHTHYHOCTH, OBJIAJICHUE KJIIOYEBBIMH  KOMIICTCHIIUSMH,
COCTaBIISIOIIMMHU OCHOBY [UII CaMOpa3BUTHUS OOYyYarOMIMXCs, KOMMYHUKATHBHBIX KadyecTB
JIMYHOCTH.



IHosicHUTEABLHAA 3AIINCKA

Kypc ¢u3uku B 0CHOBHOM MIKOJIE€ MPU3BaH (OPMUPOBATH Y yHAIIUXCSA HAYUYHYIO KapTUHY
MHUpa, CIIOCOOCTBOBATh PA3BUTUIO TEOPETHUECKOrO (Pa3yMHOTO) MBIIUICHHS B IpoIecce
0CBOEHHS 0a30BBIX (pr3HuecKux Teopuil (HaydHbIX (AKTOB, MOHIATUN, TEOPETUIECKUX MOJICIEH,
3aKOHOB M 3aKOHOMepHocTeil). B mpomecce oOydeHuss (U3MKM M COBMECTHO C JPYTUMHU
IpeIMeTaMu JIOJDKHBI JOCTUTaThCs U 00IKe 11eu 00pa30BaHus MOJIPOCTKA: pa3BUTHE yueOHOMI
CaMOCTOSITEJIBHOCTH (PKE€JIaHHWE U YMEHUE YYMTHCS, OTBETCTBEHHOCTb M WHUIUATHUBHOCTD),
(bopMuUpoBaHUE OCHOBHBIX KOMIIETEHTHOCTEH.

Jnist TOCTWKEHUsI 3TUX Iieniel B oOydeHnn (usuke (Ha JOCTYIIHOM JaHHOMY BO3PACTy
YPOBHE) JOJKHBI peIIaThCs CAeYIOIINE 3a/Iaun:

- MOJEIMpOBaHUE (PU3UUYECKUX SBICHMM U MPOLECCOB M IMOCTPOEHHE (DUINUECKUX
TEOpUH;

- TIpUOOpETEeHNUE OCHOBHBIX MPAKTUYECKUX YMEHHH (ITOCTAaHOBKA HKCIIEPUMEHTAIBHBIX
3a/a4, MJIAHUPOBAHHUE SKCIIEPUMEHTA, U3MEPEHUsS] U MPEJICTaBICHUE PE3yJbTaTOB C MOMOIBIO
Tabnul, rpadMKOB; aHAJINU3 MOJTYYEHHBIX PE3YyJIbTaTOB);

- OBJIaJIEHUE S3bIKOM (U3UKM M YMEHHEM €ro HCI0JIb30BaTh JUIsl aHajiu3a HayyHOU
nHpOpMalUM W  W3JIOKEHHS OCHOBHBIX  (M3MYECKUX  HJACH, KpUTHYECKass  OIleHKa
€CTeCTBEHHOHAayYHOU MH(OpPMALIUY, TOTYYEHHON U3 Pa3IMYHbIX HCTOUYHUKOB.

B  yueOnom mpenmere «(du3MKa»  MPEAYCMOTPEHBI  CIEAYIOIIHME  OCHOBHBIE
coJiepKaTebHbIe JINHUU:

e DKCHepUMEHTaJIbHBIA U TEOPETUYECKUIN METO/IbI B (DPUBHKE,
[IpocTpaHCTBEHHO-BPEMEHHOE ONMCAaHUE SIBICHUN U TIPOIIECCOB,
CuioBoit crioco0 omucaHus SBJICHUN KaK CPEJICTBO,
yIpaBJIeHUs, MPOTHO3UPOBAHUS, KOHCTPYUPOBAHMUS,
DHEpPreTUIeCKuil crocod omMcaHus SBJICHUN KaK CPEJICTBO,
yIpaBJIeHUs, IPOTHO3UPOBAHUS, KOHCTPYHPOBAHMUS,

e (OObsCHEHHE SBICHUA M TIOCTPOECHUE TEOPUA HA OCHOBE MPEJICTABIICHUH O JUCKPETHOM
CTPOCHHMH MaTepuu (JIEMEHTBI CTPYKTYPHOH (DU3UKN),

e (OObscHeHHE SBJIECHUH MW TIOCTPOCHHE TEOPHA HA OCHOBE TMPEJACTaBICHUHA O
HEMPEPHIBHOM CTPOEHUH MATEPUH (DJIEMEHTHI M0JIEBON (PU3HKH).

B mporecce ux pazBopaumBaHus CIEIyeT YYUTHIBATh CIEAYIOIINE YMEHHUS, KOTOPHIMH
OBJIAJICBAIOT yYalllUeCs:

e 3HaHWE U IMOHUMAHHUE DSKCIEPUMEHTANBHBIX U HCTOPUKO-JIOTUYECKHUX OCHOBaHUMN
MOCTPOCHUS PUINUECKUX TEOPH (CTPOEHUE BEIIECTBA, B3aUMOICHCTBHE, TBUKCHHE);

® KHMHEMAaTHYECKHH, CHJIIOBOM W SHEPreTUYECKHil CrocoObl OMUCAHUS U OOBSICHEHUS
SIBJICHUM;

® TIOHMMaHHE JWHAMUYECKMX M CTAaTUCTHMUYECKUX 3aKOHOMEpPHOCTeH B (usuke
(meTepMHUHHU3M U BEPOSITHOCTD);
pa3nuyeHre NePUOANUECKUX U HETIEPHOJUUYECKUX MPOIIECCOB;

MPOCTEMIINE MPEACTABICHUS O CHMMETPUHU, UJEAX COXPAHEHUS;
MIPOTUBOTIOCTABIIEHUE MOJENIEH TIMCKPETHOTO U HEMPEPHIBHOTO;

pa3IMYEeHNE TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO METOJJOB UCCIIEA0BAHNUS;
ONpeNIeJICHUE LEIN HUCCIENIOBAaHUs, TOCTAaHOBKA aJIEKBATHBIX HCCIEAOBATEIbCKUX
3aJa4d ¥ MoA00p COOTBETCTBYIOIIUX CPEJICTB UX PEIICHUS;

® yMEHUE NPOEKTUPOBaTh M KOHCTPYMPOBATH SKCIIEPUMEHTAJIbHbIE YCTaHOBKH,
aJIeKBAaTHbBIE MTOCTABJIECHHBIM 3a/a4aM;

e yYMEHHE MOJB30BATHCS M3MEPUTEIBLHBIMH MPUOOpaMH U TMPOLEAYpPAMH B YCIOBHUSIX
JOTTYCTUMOM TOYHOCTH, OLICHUBATh NOTPEIIHOCTH U3MEPEHMUI;

e yMEHHE MPEACTaBUTh IKCIIEPUMEHTANbHBIC JaHHBIC B yAIOOHOH /Ui MaTeMaTH4YeCKOU
ob6paboTku dopme;



® yMEHHE COOTHOCHTBH TMIIOTE3Y C MOJYYCHHBIMH Pe3yJbTaTaMU H JICNaTh aJCKBATHBIC
0000I111IeHHS;

® BJAJCHUE KYJIbTYPOH (M3MUECKOTO HSKCIIEPUMEHTA, COOJIOCHHE MPABHJI TEXHHKH
0€30MMacHOCTH;

e pa3IMYCHHE 3aBUCUMbBIX U HE3aBHCHMBIX ITapaMeTPOB (BEIHUHUH);

e pa3IMyYCHHE CKASIPHBIX M BEKTOPHBIX BEJIMYMH, CBOOOJHBIX, CBS3aHHBIX U
CKOJIB3SIIMX BEKTOPOB U MPUMEHEHHE K HUM aJICKBATHBIX OTICPAIIHIA;

e yMeHHE M0A00paTh AHAJIMTHYCCKOE OIMCAHHE BBISBICHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIINYWH;

® yMCHHE BBINOJHATH M IMOHMMATh CMBICI OIEpPAIMif, CBS3aHHBIX C MPOICIYPOH
YCPEIHCHUS;

® yMEHHE OCYIICCTBJIATh TPOLEAYPY AaNMpOKCHMAIMK C TIOMOIIBbI0 Tpaduka B
MpoIIeCcCe CBA3BIBAHUS IKCIIEPUMEHTATBHBIX M TEOPETUICCKUX TAaHHBIX;

® UCMOJIb30BaHME TIpaduKa KaKk CpPEICTBA HWHTEPIONSAIMUA M OKCTPAMOJSAIMH, Kak
CPENICTBA OIICHKHU XapaKTepa 3aBUCUMOCTH (PU3NYECKUX BEITMYHH;

e yMEHHE WCIOJb30BaTh M MPeoOpa3oOBBIBATh 3HAKOBBIC CHUCTEM (OCYIIECTBIICHHUE
MEePEeX0JI0B MEXKIY pa3HbIMH (OpPMaMH TPEICTABICHHUS 3aBHCUMOCTEH) IMPHU COXPaHCHUH
(bU3MYECKOTO COJIEpKAHUS.

Jlannast paboyasi mporpaMMa MOKET HCIOJIb30BaThCs Ui MpernojaBaHus Kypca (GU3NKU 8
KJlacca JUIS yYalluXcs C 3aJepXKKOW NMCUXWYSCKOro pa3BuThs. IS amanTamuu MporpamMmbl B
KayecTBE KOHTPOJIS 3HAHUN MIPUMEHSETCS YCTHBIM OTBET M KOHTPOJIbHBIE pabOThl B 00JIerYeHHON
dopme. B nomaniaue 3a1aHus He BXOAAT BOTIPOCHI M 32/1a41 TIOBBIIIEHHON CIIOKHOCTH.

PabGouass mporpamma paccumtana Ha 68 dwacoB, mo 2 wyaca B Heaemo. [lmaHOBBIX
KOHTPOJIBHBIX YPOKOB 16, U3 HUX 5 KOHTPOJIBHBIX paboT U 11 mabopaTopHBIX.

1.Ilnanupyembie pe3yJbTaThl OCBOCHHUSI YUeOHOr0 peaMeTa

JIuunocmmuule pezynbmamol n3ydeHus Kypca GU3MKu B 7-9 Kilaccax:

® YBAXUTEIHHOE OTHOUICHHE K UCTOPUU (U3UKU U K JIIOASIM, IPUYACTHBIM K CO3aHUIO
Gu3nveckoil HayKd; TOHHMMAaHHE KYJIbTYPHO-UCTOPHUYECKOW OOYCIOBICHHOCTH CIIOCOOOB
pelIeHHs] TEXHUYECKUX M JTYyXOBHO-TIPAKTHUYECKMX 3a/a4 CpPeICTBaMU (H3UKH; OCO3HAHHE
3HaYMMOCTH KOMILIEKCa (PM3UYECKUX HAYK JJIsi PEIICHUs COBPEMEHHBIX 3ajlad, CTOSIINX IMepen
YEJIOBEKOM (YEJIOBEYECTBOM);

e OTHOIIEHHME K  (HU3UKE KaK OCHOBE  pCUICHHS  3aJ]a4d  ONTUMH3AIHU
MPUPOJIOTIOINIL30BaHUS  (IIOCTPOCHHS  11EJIecO00pa3HOro, 0OE30MacHOTO M KOJIOTHYECKOTO
MOBEJICHHS YEJIOBEKA)

® YCTOWYMBBIA [O3HABATEIBHBIA HWHTEPEC, TPOSIBISIONIMICS B: WHHUIMATUBHOM
ONMpPOOOBAaHUM M3YYCHHBIX HAa YpOKax (M3UKU CIHOCOOOB; CAMOCTOSITEIBHOM HH()OPMAIMOHHOM
MOKCKE; TIOCTAHOBKE PEATbHBIX U MBICICHHBIX SKCIIEPUMEHTOB; IOUCKE BO3MOXKHBIX ITEPEHOCOB
(bu3nuecKux 3HaHUI B Ipyrue yueOHbIe MPEeIMETHI;

e yueOHAs CaMOCTOSITENILHOCTh, BBIPKAIOMIASCS B CHUCTEMATHMUECKOM YAEpKaHUU
yuyeOHBIX I1ede B JeMCTBUHM, B pPAa3BUTOM KOHTPOJIBHO-OLIEHOYHOH JIESTENIbHOCTH, B
KPUTHYECKOM OTHOIICHHH K TOJy4aeMoW W3BHE HH(OpPMAIMM, B TMOUCKE OOOCHOBAHUU U
OTIPOBEPIKEHUN BBICKA3BIBAEMBIX IPYTMMH TOYEK 3PEHHsS, B YMEHHH MPEIbSIBUTH CBOW 3HAHHS
MO3UIIMOHHO — T.€. C YYETOM Pa3HBIX B3IJISIOB N0 JAHHOMY BOTIPOCY;

® CIOCOOHOCTh MPOJOKATH U3ydeHUE (PU3UKH, OCYIIECTBISAS CO3HATEIbHBIN BBHIOOD
CBOEH MHIUBUAYAIbHOU TPACKTOPHUH YUEHUSI.

Memanpeomemmnuie pe3yromamel N3y4eHus Kypca Gpusnuku B 7-9 knaccax:



® CrHOCOOHOCTh pEryIMpPOBaTh CBOIO II03HABATEIBHYI0 W Y4eOHYIO JI€ATEIbHOCTb:
(dopMynupoBaTh BOMPOC B MPOOJIEMHON CHUTYallMH, UCKATh CIIOCOOBI JEWCTBUS ISl PEUICHUS
HOBOH 3a/1a41, KOHTPOJIMPOBATH M OLICHUBATH XOJI YSICHEHUS COJICPIKAHMS;

® OIMCaHWE Pa3IMYHBIMH CIIOCOO0aMU (PU3MYECKUX SIBICHUU (TPOIIECCOB) C BBIACICHUEM
HAYaJIbHOTO W KOHEYHOTO COCTOSIHHSI, ACHCTBUS, CYIIECTBEHHBIX YCIOBHI; pa3IHueHIE B OTIBITE
pearbHO HaOII0IaeMOT0 U MPEIIoJIaraeMoro.

® YMCHHS ¥ HaBBIKM OJKCIICPUMEHTHPOBaHUs (IPOCKTHPOBATH W KOHCTPYHPOBATH
MPOCTEHIINE IKCTIEPUMEHTAIBHBIE YCTAHOBKH; TUIAHUPOBATH XOJ] SKCIIEPUMEHTA; UCIIOIb30BaTh
W3MEPUTENbHBIE MPUOOPHl W MPOIEAYPHl B YCIOBHSX JOMYCTUMON TOYHOCTH, OIICHHUBATH
MOTPEUTHOCTH N3MEPEHHUH; COOII0IaTh MpaBUiIa TEXHUKH 0€30TIaCHOCTH);

o AQHAJIITHYECKOEe W TpaHuuecKkoe ONHCaHWE BBISIBICHHBIX 3aKOHOMEPHOCTEH;
BBITIOJTHEHHE W TOHMMAaHHE CMBICIa ONepalfif, CBS3aHHBIX C MPOIEAYypaMH YCpEIHEHHUS,
aTNpPOKCUMAITUH, HHTEPIIOJISAIINH, SKCTPATIOJISAIIHH.

¢  [OHMMaHWE TPYIHOCTEH M OTPAHWYCHHUHA SKCIICPUMEHTAIBHOTO METOJa H3yICHHS
MIPUPOJIBI, HEAOCTATKH WHAYKTHBHOTO TOAXO0/1a; Pa3InYCHUE TPOIIEIyp CXeMaTH3aIlH SBICHHS
(mporiecca) M TMOCTPOCHUS MOJEIU €ro NpHYUH (CYIIHOCTH), (akTa U OOBICHUTEIBHOU
THIOTE3bl; YCTAHOBKA HA TIOMCK MBICICHHOTO AKCIEPUMEHTa, TO3BOJISIONIETO IPEICKa3aTh
MTOCJICJICTBUS MIPUHSATHUS THITOTE3BI O CYIITHOCTH SIBJICHUS.

®  BEHUICIICHWE B IEIIOCTHOW TEOPUH SMITMPUYECKUX OCHOBAHWH, aKCHOMAaTHYECKUX
MTOCTPOCHHM, JCTYKTUBHBIX BBIBOJIOB, PEIIAIOIINX SKCIIEPUMEHTOB, MPAKTHICCKUX TIPHIIOKCHHIA;
MIPHUBJICYCHUE PA3TMYHBIX METOJIOB JUISl TIPOBEPKH TEOPETUUYECKUX BBIBOJIOB (OIIEHKA, TIPOBEpKA
pa3MepHOCTH, KaYeCTBEHHBIC HHTEPIPETAIINN, TEOMETPU3ALIUS U IP.).

®  yMEHHE OCYIIECTBIATh MH(DOPMALMOHHBIA MOWCK JJIsi pelIeHUs 3ajad B y4eOHOIA,
CIIPAaBOYHOM, HAYYHO-TIONMYJAPHOW JuTepaType, B ceTu HWHTepHET, Jpyrux MOUCKOBBIX
CHUCTEMax; yMeHue pabotarh ¢ MH(pOpMaIUel, MpeACTaBICHHONW B Pa3HOOOPA3HBIX 3HAKOBBIX
(dhopmax (TEKCTBI, CXeMBbI, TAOJIHUIIbI, TPa(UKH, TUarpaMMBbI | TIp.).

Ilpeomemmuoie pe3ynrvmamot n3ydeHus kypca Gpu3ukn B 7-9 kiaccax:

® [IPOCTPAHCTBEHHO-BPEMEHHOE ONMCAHME SIBJICHUNH M TMPOLIECCOB C MCIOJIb30BAHUEM
Pa3IMYHBIX CIIOCOOOB MPEICTABICHUS 3aBUCUMOCTEH, IO3BOJISIONIEE pa3INiyaTh paBHOMEPHBIEC U
HEpaBHOMEPHBIE MIPOLIECCHI, NEepUOINYECKUE u HEMepPUOIUYECKIe IPOLIECCHI,
anmnpoKCHUMHUPOBATh CIIOKHBIE pealibHble JABM)KEHHUS C MOMOUIbI0 0o0Jiee MPOCTHIX M3YyYEHHBIX
MOJICIIEH;

e CUJIOBOU croco0 omucaHus ABJIEHUN KaK CPEICTBO YIPaBJICHHS, MPOTHO3UPOBAHUS,
KOHCTPYHpPOBaHUs (B TOM 4HCIIE, SKCIIEPUMEHTAIBLHOE MCCIEIOBaHUWE CHJI U TPEJCTaBJICHUE
3aBUCHUMOCTEH, HCIIOJIb30BaHUE HMIHMPUYECKHX 3aKOHOB Ui DELICHUS 3aJay YIpaBlICHUS
CIJIaMH B KOHKPETHO-TIPAKTMUECKUX CHUTYalUsX; MOHMMAaHWS MPUHIUNA padoThl MpUOOpOB,
YCTPOMCTB, MEXaHU3MOB; JIJIs1 KOCBEHHOT'O M3MEPEHHSI HOBBIX (DM3MUYECKUX BETHUMH);

® DOHEPreTHYecKHii croco® omucaHus SBICHHA KaK  CPEJICTBO  yIpaBJICHHUS,
MIPOTHO3UPOBAHUS, KOHCTPYUPOBaHMS (B TOM 4YHCIE, TTOHHUMaHHE HEBO3MOXKHOCTH CO3JaHHUS
BEYHOTO JBUTaTedsl Kak OJHOTO K3 BBIPAKEHUH 3aKOHA COXPAHEHUS OHHEPruH, YMEHHE
0OHapyXHUTh U BBIPA3UTh MPEOOPA30BAHUS SHEPTUN HA AHATUTUYECKOM U TpaduIecKOM S3BIKE);

e OObsICHEHHE SIBJICHUN U TIOCTPOEHHE TEOPUil Ha OCHOBE MPEACTABICHUN O JUCKPETHOM
CTPOEHUHM MaTepuH (dIEMEHTBhl CTPYKTYpHOM (U3MKM) W Ha OCHOBE TMpPEACTaBICHUN O
HEMpPEepPHIBHOM CTPOEHUH MAaTEePUH (DJIEMEHTHI MOJIEBON (PUBHKH).



2.Coep:kaHue U3y4aeMoro Kypca

TenoBble siBJIeHHs (25 YacoB)

TemnoBoe nBukenue. TepmomeTp. CBs3b TEMIIEpATyphl CO CPEAHEN CKOPOCTBIO IBUKEHUS
ero MoJiekyl. BHyrpenHsis osHeprus. JIBa cmocob6a W3MEHEHMsI BHYTPEHHEH OSHEpPruu:
teronepenaya u  pabora. Buasl Teruonepenaun. KosmyecTBO  TEmoThl. Y ienbHas
TEIJIOEMKOCTh BEILECTBA. Y JIebHAasl TEIUIOTa CrOPaHMsl TOIUIMBA. 3aKOH COXPAaHEHUS SHEPTUU B
MEXaHUYECKUX U TEIIOBBIX IpOLIeccax.

ArperatHble cocTosiHusA BemiecTBa. [limaBieHne u oTBepaeBaHue Tenl. Temmeparypa
IJIaBJICHUA. YJenbHasg TEIUIoTa IiaBiieHus. VMcmapenwe u koHaeHcauus. HacbelmeHHbId map.
OTtHocuTenbHasl BIAKHOCTh Bo3ayxa M ee m3Mmepenue. Ilcuxpomerp. Kunenue. 3aBucumoctsb
TEeMIIepaTypbl KUIEHUS OT JaBJieHHs. YJenpHas TemioTra mnapooOpasoBaHus. OObsCHEHHE
W3MEHEHHUsl arperaTtHbIX COCTOSSHMM HAa OCHOBE MOJIEKYJSIPHO-KMHETHYECKHX IIPEICTABIICHHUM.
[IpeoOpa3oBanusi SHEpruM B TEIUIOBBIX JBUTATeNsX. JIBUrareiab BHYTPEHHETO CrOpaHUs.
[TapoBas TypOuna. Xomomwibhuk. KIIJ[ TermoBoro nuratens. DKOJOTHYECKHE TPOOIEMBI
HCIIOJIb30BAHMS TETUIOBBIX MAIIIMH.

Jlemoncmpauuu.

N3menenune oHEpruu Tejda TpU coBeplieHWH padboThl. KOHBEKIMSA B  KHUIKOCTH.
Tennonepenada myrem usnydenusi. CpaBHEHHE yIETbHBIX TEINIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

SAsnenue ucnapenus. Kunenune Boapl. 3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI.
[InaBneHue W KpucTamau3anus BewlecTB. lV3mepeHue BIaXXHOCTH BO3AyXa MCHXPOMETPOM.
YCTpoUCTBO YETBIPEXTAKTHOTO JIBUTATENsl BHYTPEHHETO CropaHus. YCTPOHCTBO MapoBOM
TYpOUHBL.

Jlabopamopuwvie pabomeoi.

Nel. CpaBHeHHE KOTMYECTB TEIUIOTHI TPU CMEILIMBAHUHU BOJIbl PA3HOUM TeMIIEpaTyphI.
No2. N3mepenue yaenbHON TeIIOEMKOCTH TBEPJIOTO Teda.

No3. N3mepeHue BIaXXHOCTH BO31yXa.

DaekTpuuyeckue siBjaeHus (30 yacos)

Onextpuszanus ten. [[Ba poaa snekTpuyeckux 3apsaoB. [IpoBoAHMKHN, HEMPOBOIHUKU
(IMPNEKTPUKH) U MONYIPOBOAHUKHU. B3auMoaelcTBUe 3apsHKEHHBIX Tell. DIEKTPHUECKoe MoJe.
3aKOH COXpaHEHHUs DJEKTPUUECKOTo 3apsijaa. JenuMMOCTh 3JEKTPUUYECKOro 3apsnaa. DIEKTPOH.
CrtpoeHue aTOMOB.

OnexkTpuueckuil TOK. [ anbBaHMYecKHWEe IEMEHTbl U  aKKyMmyisTopel. JledicTBus
3JIEKTPUYECKOr0  ToKa. HampaBieHue  3JEKTPUUECKOro  TOKa.  DJIeKTpUYecKas  Iellb.
OnexTpuuecKuil TOK B MeTaiutax. Hocurenn aiekTpuueckoro Toka B IOJYNPOBOJHUKAX, Ta3ax U
anektponutax. IlomynpoBoanukoBsle mpubopbl. Cuna Toka. AmmepMmerp. DIEKTpUYecKoe
HanpspkeHue. BosbTMerp. OnekTpuueckoe conpoTuBieHue. 3akoH OMa i ydacTka
AIEKTPUYECKON LIEMU. Y IENbHOE NIEKTpUIECKOe conpoTuBieHue. Peocratsl. [locnenosarensHoe
U NIapAJUIETIbHOE COEINHEHUS TIPOBOIHUKOB.

PabGora u MOIIHOCTb TOKa. KommuectBo TCIUIOTBI, BBIACIACMOC IMPOBOAHUKOM C TOKOM.
Jlammia HakaauBaHUS. SHCKTpI/I‘-ICCKI/IC HarpeBaTCJIbHLIC HpI/I60pLI. BJICKTpI/I‘{eCKI/Iﬁ CUCTYHK.
Pacuer QJICKTPOOHCPI'UH, HOTpC6J'I}ICMOI71 3HCKTpOHpI/I60pOM. KOpOTKOC 3aMmbikanue. IlnaBkue
MMpCaAOXPAHUTCIIN.

JTemoucmpayuu.




Onektpusaiusi Ten. JIBa pojaa dSIEKTPUYECKUX 3aps/ioB. YCTPONCTBO W JIeHCTBUE
anekrpockona. [IpoBOJHMKKM W M30JATOPHL.  OneKkTpu3auus uepe3 BiusHue. IlepeHoc

JIEKTPUYECKOTO 3apsiia ¢ OJHOTO Tea Ha apyroe. Mcrounnku nocrosiHHoro toka. CocraBieHue
AIEKTPUYECKOM LICTIH.

Jlabopamopuwsle pabomul.

Ned. COopka 37eKTpu4ecKOi LIeNu U U3MEPEHNE CHIIbI TOKA B €€ PA3JIMYHbIX yyacTKax.
Ne5. N3mepenue HanpsKeHHs Ha pa3jInyHbIX y4acTKaX 3JIEKTPUUYECKON LIEIH.

Ne6. M3mepeHne conpoTHBIICHUS MPOBOIHUKA IIPU TIOMOIIN aMIIepMETpa U BOJIBTMETPA.
Ne7. PerynupoBaHue CUiibl TOKa pEOCTaTOM.

Ne8. M3mepenre MOITHOCTH U pabOTHl JIEKTPUIECKOTO TOKA B JIAMIIE.

DaeKTpoMarHuTHble siBjieHus (5 yacoB)

MaruuTtHoe noje Toka. JJIeKTPOMarHuThl U UX NpuMeHeHue. IloctossHHbIe MarHUTHI.
MaruutHoe nose 3emin. Marautaslie Oypu. JleiicTBie MarHUTHOTO MOJISI HA TPOBOJAHUK C
TOKOM. DJIeKTpoABUraTelb. JIMHaMUK U MUKPO(QOH.

Jlemoncmpauuu.

OmnsiT Dpcrena. [Ipunnun aelictBust MUKpO(pOHA U TPOMKOTOBOPHUTEIS.

Jlabopamopnwie pabomuoi.

Ne9. C6opka s1eKTpoMarHiTa U UCIBITAHNUE €r0 JCHCTBHUSA.
Nel0. UzyueHne 35IeKTpUYECKOTO JBUTATEINS IOCTOSTHHOTO TOKA.
CaertoBble siBjieHus (6 yacoB)

Uctounuku cBera. IIpsMonuHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOW Cpele.
Otpaxenne cBeta. 3akoH oTpaxkeHuda. I[lnockoe 3epkano. Ilpemomnenune cBera. Jlunza.
@DoKycHOE pacCTOsIHME U ONTHYecKas cuiia JuH3bl. [locTpoenue nzoOpaxenuit B auH3ax. ['nas
Kak onrtuyeckas cucrema. Jledexrsl 3penus. Onrudeckue npudopsl.

Hemoncmpauuu.

Ucrtounuku ceera. [IpsmonuHeiiHoe pacmpocTpaHeHUE CBeTa. 3aKOH OTpPa)KEHHUs CBETA.
N3o0paxkenne B miuockoM 3epkane. IIpemomnenme cBera. Xon mnydeil B cobuparomiei u
pacceuBaromieil nunH3ax. llomyyenue wn3oOpakeHHil ¢ momomibio JuH3. [lpuHUUn nefcTBuUs
MIPOEKIIMOHHOTO armapara. MoJiens riasa.

Jlabopamopnvie pabombol.

Nell. Ilonydenue n3o0paXkeHUs MPY OMOIIH JTHH3BI.

IIpome:xxyTrounas arrecranus (1 yac)

Hroropas KOHTPOJIbHAaA pa60Ta

Buyrpunpeamernsiii MoayJib: «®@u3nka B ObITY 1 ipupoae» (20 4.)



3. TemaTnueckuii mjiaH

Koa-Bo
Ne Tema ypoka
4yacoB
TenioBble ABIEHUSA 25
1 | TemwmoBoe aBmwxkenue. Temmeparypa. 1
2 | BHyTpeHHss DHEPT U 1
3 | CocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH TeJa. 1
4 | BxonHasi KOHTpoOJIbHAas padora 1
5 | TemonpoBoanocts. BIIM 1
6 | KouBekuus. BIIM 1
7 | Uznyuenue. BIIM 1
8 | KomndectBo TeruioThl. EUHUIBI KOJTHYECTBA TETIIIOTHI. 1
9 VY nenpHas TEmI0E€MKOCTb. 1
10 | Pacder komuvecTBa TEIUIOTHI, HEOOXOMMOTO JUTSI HATPEBAHUS TEJIa WU 1
BBIJICIIIEMOTO MM ITPH OXJIAXKICHUH.
11 | JJaGoparopnas padota Nel “CpaBHEHHE KOJTMYECTB TETUIOTHI IPH 1
CMEIIMBAHUK BOJbI Pa3HOUN TEMIIEPATYPHI .
12 | JIaGoparopnas padota Ne2 “H3mepenne yaenabHOU TEIIIOEMKOCTH 1
TBEPJOTO Tena’.
13 | Dueprus TorMBa. Y AeNbHAS TEIUIOTA CTOPAHUSL. 1
14 | 3akoH COXpaHEHH U MPEBPAICHUS SHEPTUH B MEXaHUUYECKHUX U 1
TEIUIOBBIX MpOLIeccax.
15 | KonTponpsHas pabota o teme “TemioBbie sBeHUs .
16 | ArperarHble cocTosiHUS BellecTBa. [lnaBneHue u oTBepaeBaHme 1
KPUCTAJIMYECKUX TeJl.
17 | I'paduk muaBieHust 1 OTBEPACBAHUS KPUCTALIUYCCKUX TEJI. 1
18 | YaenpHas Temora IUIaBICHUS. 1
19 | Ucnapenwne. HacpleHHbIi 1 HeHAaChIIeHHBIH map. BIIM 1
20 | [ornomienue sHePrUU MPHU UCTIAPEHUH KHUAKOCTHU U BBIJCIICHUE €€ MPU 1
KoHJIeHcanuu napa. BIIM
21 | Kunenwue. Y enpHas TeIioTa mapooOpa3oBaHus U KoHaeHcanun. BIIM 1
22 | BnaxHoctb Bo3ayxa. CiocoObl onpeaeneHus BIaxHOCTH Bo3ayxa. BIIM
JlaboparopHas pabota Ne3 «/I3MepeHne BIaXXHOCTH BO3AyXa»
23 | PaboTa mapa ¥ ra3a npH paciiupeHuu. J[Burateab BHyTPEHHETr O 1
cropanus. BIIM
24 | IlapoBas TypOuna. BIIM 1
25 | KII1/] rermmoBoro apurarens. BIIM 1
26 | KonrtposabHas paboTa 1o TeMe “ArperaTtHble COCTOSIHUS BelecTBa” 1
JleKTpUYeCcKue sIBJCHUS 30
27 | DnmekTpu3alys TN MU COMPUKOCHOBEHUH. B3anmoeiictBue 1

3apspkeHHbIX Ten. BIIM




28 | DIEKTPOCKOIL. DIEKTPHUECKOE TIOTIE. 1
29 | JenuMoCTh 3IEKTPUUYECKOTO 3apsiia. DIEKTPOH. 1
30 | Crpoenwue aToMOB. 1
31 | OObsicHenue 3eKTpudeckux spiaeHuii. BIIM 1
32 | [IpoBOHUKH, TIOTYIPOBOTHUKN U HETIPOBOTHUKHU IICKTPHYCCTRA. 1
33 | DnekTpuueckuii TOK. ICTOUHUKH JIEKTPHYECKOTO TOKA. 1
34 | Dnekrpudeckas merb u e€ coctaBHbie yactu. BIIM 1
35 | DmekTpudeckuii TOK B MeTayax. J[elcTBHS AIEKTPUIECKOTO TOKA. 1
HampasiieHre 2JIeKTPUIEeCKOro TOKa.
36 | Cua Toka. EquHUIIBI CHITEI TOKA. 1
37 | Ammepmerp. U3mepenne cuisl Toka. BIIM 1
38 | Jlaboparopuas pabota Ne4 “COopka dJIEKTPHUSCKOU IIEMU 1 U3MEPEHUE 1
CHJIBI TOKA B €€ pa3IMYHbIX y4acTKax .
39 | DnekTprueckoe HanpspDKeHne. EquHAIBI HanpsokeHus. BomsTmerp. 1
N3mepenune Hanpspkerus. BIIM
40 | JIaGopatopHas padota Ne5 “V3mepeHne HANPsDKEHUS HA Pa3THIHBIX 1
YYACTKaX JIEKTPUYECKON LIeTH .
41 | 3aBUCHMOCTbH CHUJIBI TOKA OT HANPSKEHUSI. 1
42 | DneKTpUUYecKOe COMPOTHUBIICHUE MMPOBOHUKOB. EMMHUIIBI 1
CONPOTHUBIICHUSI.
43 | 3akon OMma 1 ygacTKa IeIu. 1
TOpHAas Ta Ne MEpEeHHE COMPOTUBIICHUS POBOTHUK
44 | Jlabopatopnas pabota Ne6 “U3mepenue conpo e 0BO a 1
MpY MOMOIIKA aMIEPMETPa U BOJIBTMETPA” .
YeT CONMPOTHUBIICHUSI TPOBOJHUKA. Y IEIbH MIPOTUBJICHHE.
45 | Pacuer compo e 0BO a. YIenpHoe COIpo eHue
ocrtatel. Jlaboparopnas padota Ne TyJIUPOBaHUE CHIIBI TOKA
46 | Pe J1a6 6ota No7 “Pe e 1
peoctatom’.
47 | [locnenoBarenbHOE COEIMHEHHE MTPOBOHUKOB. BIIM 1
48 | [lapamienbHOE COeTMHEHHE MPOBOAHMKOB. BIIM 1
49 | KoHTpoJibHas paboTa 1o TeMe “DIeKTPUUYECKUE SBICHUS . 1
50 | PaboTa 31eKTpUYECKOTO TOKA. 1
51 | MoOIIHOCTH ANMEKTPHUIECKOTO TOKA. 1
52 | Jlaboparopnas pabota Ne§ “H3mepenue MOITHOCTH U pabOTHI TOKA B 1
3JIEKTPUYECKOH JlaMmrie’.
53 | Equnuier paboThl TOKA, MpUMEHsIeMbIe Ha MpakTuke. BIIM 1
54 | HarpeBanue MpoBOJHUKOB DIEKTPHUECKUM TOKOM. 3akoH Koy —
Jlena. BIIM
55 | Konnencarop. Jlamna HakanuBaHus. DIEKTPUUECKUE HArpeBaTebHbIE 1
pUOOPBL.
opoTKoe 3ambikaHue. [Ipegoxpanurenu.
56 | K IT BIIM 1
DJIEeKTPOMArHUTHDIE SIBJICHUSI 5
57 | MarautHoe nioje. MarHUTHOE T0JI€ TIPSMOTO TOKa. MarHUTHBIC JTMHHU. 1
58 | MarauTtHoe Moje KaTyImKH ¢ TOKOM. DIeKTPOMArHUTHI U HX 1

MIPUMCHCHHUC.




59 | IlocTosiHHBIE MarHUThl. MarHWTHOE T0JI€ TIOCTOSIHHBIX MArHUTOB. 1
MarunuTHoe noJjie 3eMIIu.
60 | JleficTBHe MarHUTHOTO MOJIA HA MPOBOJAHUK C TOKOM. DJIEKTPHUUECKUI 1
JIBUTATEb.
61 | Jlaboparopubie paboTel Ne 9,10 «COopka 371eKTpOMarH1uTa 1 UCIIBITAHNE 1
€ro JICHCTBUAY,
«V3ydenue 31eKTPUUECKOTO JIBUTATENSI TOCTOSIHHOTO TOKay.
CBeToBbIe sIBJIEHUA 6
62 | Ucrounuku cBera. PactipocTpanenue cBera. BuauMoe 1BMKEHHE CBETHIL 1
63 | OrpaxkeHue cBeTa. 3aKOHBI OTpaKeHHsI cBeTa. [mockoe 3epkaio. 1
64 | [Ipemomienne cBeta. 3aKOH MPEJIOMIICHHS CBETA. 1
65 | Jlunzel. OnTudeckas CHIIa JIMH3HIL. 1
66 | 3oOpakenus, JaBaeMble TUH30H. [1a3 u 3peHue. 1
67 | Jlaboparopuas padota Nel 1“Tlonmyuenne n300pakxeHHsI MPU TTOMOTIN 1
JINH3BI .
68 | [lpomexyToUHasi aTTeCTANMS. 1

HTorosasi KOHTpPoJbLHAsA padora
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