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PABOYASA ITPOI'PAMMA 110 ®U3UKE J1JI5 10 KIIACCA
1. IOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma o npeamery @uznka mist 10 knacca OCHOBHOM MIKOJIBI COCTAaBICHA
B COOTBETCTBHH C TpeboBaHusaMHU PenepansHoro ['ocyjapcTBeHHOTO 00pa30BaTEIEHOTO
crangapta oouiero oopazoBanust DI'OC OO, Mockaa, «IIpocsemenuey, 2012r.

PaGouas mporpamma cocraBieHa Ha ocHOBE «IIpuMepHOi porpaMMBbI CPETHETO
(mosHOTO) OOMIETO 0OpazoBanus Ay 10-11 kmaccosy, aBrop I'. . Mskume. (cM.: [Iporpammer
obmieo0pa3oBaTenbHBIX yupexacauii: Pusnka. Actponomus: 7—11 k. / Cocrt. 0. U. [Tuk, B.
A. KopoBun. — 3-¢ u3j., crepeoturr. — M.: Jpoda, 2002. — C. 115—120).

PaGouas mporpamma cocraBieHa B cOOTBETCTBUU ¢ OCHOBHOM 00111€00pa3oBaTeIbHON
nporpammoit cpennero (mosHoro) obmero oopazoBanust MAOY «COIL Ne 40» u ITonoxeHuem
0 paboueii mporpamme 1o yueoHomy npeamety MAOY «COII Ne 40» nist 9-11 xmaccos.

Pabovast mporpamma 1o ¢pu3uke 1151 OCHOBHOM ILIKOJIBI COCTABIEHA HA OCHOBE
@dyHIaMEHTAIBHOTO Si/Ipa coiepkaHust oomiero oopasoBanus u TpedoBaHuil kK pe3yabTaTaMm
OCBOCHHSI OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBbl OCHOBHOT'O O0IIIETO 00pa30BaHMs,
npeacTaBieHHbIX B DeepanbHOM rocyJ1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
o0mrero oOpa3oBaHus.

HarnmonansHo-pernoHanbHbeIi KOMIIOHEHT B pabodeii mporpamme coctasisieT 4% ot
YPOUHOH €ATEIbHOCTH, KOTOPBIN OTPAKEH B TAKUX pa3lenax, Kak «/lnHamuka» u « Tsepabie
tena». Conepxanue HPK packppiTo B IpUMEPHBIX 3aJaHUAX B IPUIOKEHUU K IIPOTPAMME.

Bkuiaa yyeOHoro npeamera B o011ee oOpa3oBaHue

du3nka Kak Hayka 0 HauboJsee o0IIMX 3aKOHaX IPUPObI, BHICTYIIAsl B KAUECTBE
y4eOHOTO0 MpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA/ B CUCTEMY 3HAHUH 00
okpy»katonieM mupe. OHa pacKpbIBaeT pojib HAYKH B SKOHOMHUYECKOM U KYJbTYPHOM Pa3BUTUH
o01iecTBa, crocodcTByeT (POPMUPOBAHUIO COBPEMEHHOTO HAyYHOT'O MUPOBO33peHus. s
perenus 3a1a4 GopMUPOBaHHSI OCHOB HAyYHOI'O MUPOBO33PEHNUS, PA3BUTHS UHTEIIIEKTYaIbHBIX
CHOCOOHOCTEH 1 TTO3HABATENILHBIX HHTEPECOB IMIKOJIBHUKOB B TpoIiecce H3yUeHHs (HU3NKU
OCHOBHOE BHMMaHUE CJIeyeT yJeNATh He Ilepeiaue CyMMbI TOTOBBIX 3HaHUH, a 3HAKOMCTBY C
METOJaM{ HAYYHOTO IO3HAHHS OKPY>KAIOIIETO MUPA, TIOCTAHOBKE MPOOJIeM, TPEOYIOIIHNX OT
YUaIIuXcsl CaMOCTOATEIbHOM JeATeIbHOCTH 1O UX pa3pernieHuto. [loguepkueM, uto
03HAKOMJICHHE IIKOJIEHUKOB C METOAAMU HAYYHOTO MMO3HAHMS MPEIIONIaraeTcsi IPOBOAUTE TPU
U3yUYEHHH BCEX Pa3/ieioB Kypca (PU3HMKH, a HE TOJIBKO MPU U3yUEHHH CIEMaIbHOTO pasjierna
«®Du3nKa ¥ METO/IbI HAYYHOTO TIO3ZHAHUS.

I'ymanutapHoe 3HaueHHe GU3UKU KaK COCTABHOM yacTH 00IIero o0pa3oBaHUU COCTOUT
B TOM, YTO OHA BOOPY’KaeT IIKOJIbHUKA HAYYHbIM MEMOOOM ROZHAHUA, TTO3BOJISIOIINM
HOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIEM MUpE.

3Hanue GU3NUECKUX 3aKOHOB HEOOXOAUMO JIJIsl U3YUCHUS XUMHUH, OMOJIOTHH,
¢usnueckoit reorpaguu, rexuonoruu, ObX.

Kypc ¢usuku B mpumepHoii mporpaMMe cpeiHero (oaHoro) o0uiero oopazoBaHus
CTPYKTYpPUPYETCsl Ha OCHOBE (DU3MUYECKHUX TEOPHUil: MEXaHUKH, MOJIEKYJISIpHOH pu3uku,
ANEKTPOJMHAMUKH, SJICKTPOMAarHUTHBIX KOJIEOAHUH U BOJH, KBAHTOBOH (PHU3HKH.

OcobeHHOCThIO TpeaMeTa «(hr3ruKa» B yueOHOM Ii1aHe 00pa30BaTEIbHOM IIKOJIbI
SIBIISIETCS U TOT (PAaKT, 4TO OBJIAZICHNE OCHOBHBIMU (PU3NYECKUMH TIOHATHSIMH U 3aKOHAMH Ha
6a30BOM ypOBHE CTaJI0 HEOOXOAUMBIM MPAKTUYECKH KaXKI0MY YEJIOBEKY B COBPEMEHHOM KU3HHU.



Ocobennoctu PaGoyeii nporpaMmbl o npeamMery

YMK nonHoCTBIO cOOTBETCTBYET [IprMepHOit mporpamMme 1o (pu3nKe OCHOBHOTO
obmiero o6pa3oBaHus, 0053aTEILHOMY MUHUMYMY COJIEpKaHUsI, PEKOMEHI0BAaH
MunucrtepcTBoM oOpazoBanus PO.

Paboyas mporpamma cocTaBiieHa ¢ UCTIOIb30BaHUEM yUeOHHKA:

- ®I'OC, knaccuyeckuit kypce, "®usuka 10 knacc" apropsl: I'. 5. Mskuiues,
b.b.byxosues, H.H.Cotckuii, Mocksa, [Ipocsemenue, 2018r, 4-¢ uznganue, 416 ctp.

- A.Il.PpiMkeBuy. 3amaunuk no ¢pusmuke 10-11 xknacesl, Mocksa. U3natenbetBo «podar
2010r.

Bonbiias gacth TeM gaercs B 03HAKOMUTENBFHOM pakypce. M3 TemaTrueckoro
TuiaHupoBaHus BeIOBLIO 30% BpeMeHH HaNpaBJICHHBIX Ha PEIICHHE 33]a4 U OTPAOOTKY
NPaKTHYECKUX YMEHUH pemaTh 3aaanus ypoBHs EI'D no ¢usuke. ( 684 o cpaBHenuro 102y amns
00111e00pa30BaTEIbHBIX KJIACCOB). Y Uallecs, 3assBUBLINX JKEJTaHUE 3aHUMAThCS B
YHHUBEpPCaJIbHOM KJIacce He IIaHupoBanu caaBaTh EI'D no dusuke.

Meau n3yyenusi pU3NKu
N3yuyenne ¢pusuku B 10-x kiaaccax cpefHux (MOJHBIX) 00pa30BaTeIbHBIX YUPEKICHUSIX HA
0230BOM ypPOBHE HANPABJICHO HA JOCTHKEHHE CJIeAYIOLINX 1eJiei:
* yceoeHnue 3nanuil 0 GyHIaMeHTaTbHBIX (PU3NYECKUX 3aKOHAX U TIPUHIUIIAX, JICKAIINX B
OCHOBE COBPEMEHHOU (Pr3nvecKoil KapTHHBI MUPa; HAanOOJIee BaXKHBIX OTKPHITUAX B 00JaCTH
(bu3uKH, OKa3aBIIUX OMPEACIIAIONICE BIMIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH; METOJAX
Hay4YHOT'O MO3HAHUs IPUPO/IBI;
* 061a0€eHUe YMeHUAMU TIPOBOIUTH HAOIIOICHNUS, TFIAHUPOBATH U BBITIOJIHSITH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENIH, TIPUMEHSAThH OMyUYeHHBIC 3HAHUS 110 PU3UKE IS
00BSICHEHUS pa3HOOOPa3HBIX (PU3NUECKUX SBJICHUN U CBOMCTB BEIIECTB; MPAKTHIECKOTO
WCTONIb30BaHUs (PU3MUECKHUX 3HAHUH; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM
nH(pOpMaIINK;
* pazsumue TIO3HABATEILHBIX HHTEPECOB, MHTEIICKTYalbHBIX M TBOPUYECKUX CTIOCOOHOCTEH B
TpoIriecce MPHOOPETCHHS 3HAHUN U YMEHUH 10 (PU3UKE C UCTIOIB30BAHUEM PA3TMUHBIX
HMCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;
* gocnumanue yOKJESHHOCTH B BO3MOKHOCTH IMO3HAHUS 3aKOHOB MPUPOJIBI, UCTIOIB30BAHUS
TOCTKEHUH (PU3UKK Ha OJIaro pa3BUTHSI YEIOBEYECKON IUBUIU3AIIMN; B HEOOXOIUMOCTH
COTPYAHUYECTBA B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHMS 33144, YBAKUTEIBHOTO OTHOLIEHUS K
MHEHUIO OMIMOHEHTA MPHU 00CYKISHUH MPOOJIEM eCTECTBEHHO-HAYYHOTO COJEPIKAHMS;
TOTOBHOCTH K MOPaJIbHO-3TUYECKOM OLICHKE MCITOJIb30BAaHNS HAYYHBIX JOCTHKEHUI; UyBCTBA
OTBETCTBEHHOCTH 32 3allIUTY OKPY>KAIOIIEH CPEbL;
* UCNONb306aHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUI 1Sl PEIIECHUS MPAKTUYECKUX 3a/1a4
MMOBCETHEBHOM XKU3HU, 0OecrieueHusi 0€30macHOCTH COOCTBEHHOM KU3HU, PAIlMOHAEHOTO
MIPUPOJOTIOIB30BaAHUS U OXPaHbl OKPYKAIOIIEH CpeJIbl.

B conepxanuu pabodei mporpaMMbl MPEATONaraeTcsl peaan30BaTh aKTyalIbHBIC B
HACTOAIIEE BpeMs KOMIIETEHTHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBIH, e TEIbHOCTHBIN
MOIXO/BI.

KoMmneTeHTHOCTHBINH MOAXO0 OTNpeIeysieT CAeAYIoIUe 0COOCHHOCTH MPEIbSBICHHUS
coliep>kaHust 00pa30BaHUs: OHO MPEACTABICHO B BUJIE TPEX TEMAaTHICCKUX OJIOKOB,
oOecrneynBaronux GoOpMHUpPOBaHNE KOMIIETEHIIUNA. B mepBoM 6I10Ke peICTaBICHbI
TUTAKTHYECKHE MHUIIBI, KOTOPBIE COACPKAT OCHOBHYIO TEOPETUIECKYIO 0a3y GU3NIECKOM
Hayku. Bo BTopoM — IuaakTH4YecKue equHUIIbI, 00ECIIeUnBaIOIINE COBEPIICHCTBOBAHUE
HaBBIKOB MPAKTHUYECKON U UCCIIEIOBATEIBCKOM ACATEIBHOCTH, PEIICHHS 3a7a4. DTO COIepKaHue
oOyueHus sBnsieTcst 0a30i A pa3BUTHS Y4eOHO-TIO3HABATENbHOM, pedieKCUBHON
KOMITETCHIINH, KOMIIETCHIIMH JINYHOCTHOTO CaMOpa3BUTHUs ydaiuxcs. B TpeTtbeM Osi0ke



MpeICTaBIeHbI JUIAKTUYECKUE €IMHHULIBI, OTPAXkKAIOIINE CBOOOJHOE UCTIONB30BAHUE
MIOJIyYE€HHBIX 3HaHUH B COLIMAJIBHBIX CUTyalUsX U 00ecreurBaloIIe pPa3BUTUE
KOMMYHHKaTUBHOMU, pediekcuBHON KomneTeHIMU. Takum oOpa3om, paboyas rmporpamMma
o0ecrieunBaeT B3aUMOCBSI3aHHOE Pa3BUTHE U COBEPIICHCTBOBAHHE KIIFOUEBBIX,
o0LIenpeIMETHBIX U IPEIMETHBIX KOMIIETEHIIUH.

JInyHOCTHBII MoAX01 00pa30BaTEILHOTO MPOIIECCa BHIABISET IPHOPUTET
BOCTIMTATEIbHBIX U Pa3BUBAIOIIKX 1ieiel o0yueHusi. CmocOOHOCTh yUYaluxcsi MOHUMATh
MPUYHHBI U JIOTUKY Pa3BUTHUS (PU3MUECKUX MPOIIECCOB OTKPHIBAET BO3MOXKHOCTH IS OC-
MBICIIEHHOTO BOCIIPUATHS 001ei (huznueckoil kapTuHel Mupa. Cucrema ydeOHBIX 3aHSATHI
MpHU3BaHa CIOCOOCTBOBATH PA3BUTHIO IMYHOCTHOM CaMOUICHTU()UKALINH, TYMaHUTAPHOU
KYJIbTYpPbI IIKOJFHUKOB, UX MPUOOILEHUIO K LIEHHOCTSIM HallMOHAJIbHON U MUPOBOM HAYKH U
KyJbTYpPbl, YCUJICHUIO MOTUBALIUHU K COLIMAJIbHOMY IMO3HAHUIO U TBOPUYECTBY, BOCIIUTAHUIO
JMYHOCTHO M 00IIIECTBEHHO BOCTPEOOBAaHHBIX KA4eCTB, B TOM YHCIIE TPAXKIaHCTBEHHOCTH,
TOJIEPAHTHOCTH.

JesiTeILHOCTHBIN MOAXO0/I OTPAXKAET CTPATETUIO COBPEMEHHOM 00pa3oBaTebHOMN
MOJINTUKU: HEOOXOIMMOCTh BOCIIUTAHMSI YEJIOBEKA U I'PaX<JaHMHA, UHTETPUPOBAHHOIO B
COBPEMEHHOE €My OOIIECTBO, HAIIEICHHOTO HAa COBEPILICHCTBOBaHUE 3TOro od1ecTBa. Cucrema
YPOKOB COPUEHTHPOBaHA HE CTOJIBKO Ha Mepeavy «IOTOBBIX 3HAHHI», CKOJIBKO Ha (popmHu-
pOBaHME aKTUBHOMN TMYHOCTH, MOTUBUPOBAHHON K caM000pa3oBaHuIo0, 00Jaiatomeit
JIOCTaTOYHBIMHM HAaBbIKAMU U IICUXOJIOTHYECKUMHU YCTAHOBKAMHU K CAMOCTOSITEIbBHOMY IIOUCKY,
0TOOpY, aHAJN3y U UCIIOJIb30BaHUIO0 HH(OPMAILIUU. ITO MOMOKET BBHITYCKHUKY a/1allTUPOBATHCS
B MHUpE, I7ie 00beM HHPOPMALIUU PACTET B TEOMETPUUECKON MTPOrPECCUu, i€ COlMabHas U
npodeccroHanbHasl yCIEeIHOCTh HAMTPSIMYIO 3aBUCST OT MO3UTUBHOTO OTHOIIICHHUS K HOBAIUM,
CaMOCTOSITEJIbBHOCTH MBIIUIEHUS] 1 UHULIUATUBHOCTH, OT TOTOBHOCTH MPOSIBIISITH TBOPUECKHIA
MOJIXO K JIeNly, UCKaTh HECTaHJapTHBIE CIIOCOOBI pelIeHus MPoOsIeM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aHUMOJICHCTBUIO C JIIOJAbMH.

B mpornecce uzyuenus kypca GU3MKH y ydaumxcs uaeT GopMHUpPOBaHUE IIEHHOCTHBIX
OpPUEHTHPOB, KOTOPHIE MPOSIBIISIIOTCS:

® B I[IPU3HAHUHN HCHHOCTHU HAYYHOI'O 3HAHUA, €TI0 HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,
® B ICHHOCTHU (I)I/ISI/I‘IGCKI/IX METOJOB UCCIIEIOBAHUS )KUBOU U HEXKUBOM IIpUPOAbI;

¢ B [IOHKUMaHHHU CJIOXKHOCTU U MIPOTUBOPCUNBOCTU CAMOT'0 IIPOLCCCA IMTO3HAHUA KaK
HU3BCYHOI'O CTPEMJICHUA K UCTHUHC.

B kxauectBe 00BEKTOB LIEHHOCTEW TpyJa U ObITa BBICTYHAIOT TBOpYECKas CO3MATENIbHAs
NesITeTbHOCTD, 3J0POBbI 00pa3 )KM3HHU, a IEHHOCTHbIE OPUEHTUPBI COICPIKaHUs Kypca (pu3nku
MOTYT paccMaTpUBaThCs Kak (OpMUPOBAHUE!

® YBAXUTCIBbHOI'O OTHOIICHHA K CO3I/I,Z[aTeHBHOI>'I, TBOpquKOﬁ JCATCIBHOCTH,

® [IOHHMMAaHUA H606XO,Z[I/IMOCTI/I 3(1)(1)6KTI/IBHOFO 1 0e30MacHOI0 UCIOIb30BaHUA
PA3INIHBIX TCXHUYICCKUX yCTpOfICTB;

e TIOTPEOHOCTH B 0€3YCIIOBHOM BBIMTOJIHEHUH TPABUJI 0€30MMaCHOTO MCTIOIH30BAHUS BEIICCTB
B ITIOBCETHEBHOMN JKU3HMU,

® CO3HATENbHOTO BhIOOpa OyayIeil mpodeccuoHaNnbHOMN 1eITeTbHOCTH.

Kypc ¢usuku o6magaeT BO3MOXKHOCTAMHU s (OPMUPOBAHUS KOMMYHHKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIFOT MPOIIECC OOIIEHUs, TpaMOTHAs Peub, & [ICHHOCTHBIE
OpPUEHTHUPHI HAIIPaBJICHbl HA BOCIIUTAHHUE Y YUaIlIUXCS:

® [IPaBUJIBHOI'O  HCIIOJIB30BAHUA (1)1/131/1qu1<0171 TCPMUHOJIOTUN U CUMBOJIMKH,

L HOTpe6HOCTI/I BC€CTHU AMUAJIOr, BRICJIYIIMBATH MHCHHE OIIIOHCHTA, y4aCTBOBAaThH B
JUCKYCCHH,

® CIIOCOOHOCTH OTKPBITO BBIPAXkATh M apT'yMEHTUPOBAHO OTCTAMBAThH CBOIO TOUYKY 3PCHHS.



IIpuopurteTHbie GOpMBI U METOABI PA0OTHI €C YUYANTUMHM CS
[Tpu 0OyueHNn pr3uKe MPUMEHSFOTCS METOJIBI:
OO0BSACHUTETHLHO-WILTIOCTPATUBHBI.
PenpoayKTUBHBIN.
[TpoGiieMHOE U3TOKEHHE.
YacTU4YHO-TTOMCKOBBIN I 3BPUCTUYECKUM.
HUccnenosatenbcKui.

agrwnPE

Metoapl 00y4eHHUs pa3IeNsoT Ha TP OOJIBIIKNE TPYIIIbL: CJIOBECHbIE, HATJISITHbIE U
NpaKTHYEeCKHUE.
K cioBecHbIM (BepOaibHBIM) METO/IaM OTHOCST pacckas, 00bICHEHUE , 0ecey, JIEKIIHUIO.

K HariasiAHbIM METOaM OTHOCAT AEMOHCTPALlMOHHBIN 3KCIIEPUMEHT, IEMOHCTPALUIO
MOJIeNIeH, CXeM, PUCYHKOB, KHHO(WIBEMOB U AHa(pHUIBMOB M TOMY TIOZOOHOE.

IIpakTHYeckne METOBI BKIIOYAIOT Y ce0sl PpOHTANIbHBIE JaOOpaTOpHbIE padOTHI U
n1a0opaTOpHbIE MPAKTUKYMBbI, BHEYPOUHBIE OIBITHI U HAOIIOACHNUS, peIlIeHHE 3a/1aU.

[upokoro pacnpocTpaHeHue npuodpesna KiacCuPUKaus METOA0B 00yUEHHs C yUETOM
cpeacTB 00yueHUsl, KOTOpbIE UCIIONB3YIOTCS Ha ypokax. Ha 3Toit oCHOBe BBIIENSAIOT TaKue
METO/IbI:

- CJIOBECHBIE;

- IEMOHCTPAIMOHHBIE;

- 1a00paTOpHEIE;

- paboTa ¢ KHUTOM;

- pelleHne 3a1ay;

- WUTIOCTPATUBHBIE;

- METO/IbI KOHTPOJIS ¥ YUETa 3HAHUM U YMEHUN YUYEHUKOB.

Kaxxnas u3 knaccudukanuii MIMEeT CMBICI B OIIPEIeICHHBIX KOHKPETHBIX YCIOBHSIX, BCE
OHM UMEIOT IIPABO Ha CYLIECTBOBAHMUE U CUNUTAIOTCS paBHONpPABHBIMU. Kaxkablil METO]
peanusyercs Ha MPaKTHUKE IMyTeM MPUMEHEHHs pa3HOOOPa3HbIX MPUEMOB B UX B3aMMOCBS3H.

MeToapl, KOTOpBIE TPUMEHSIOTCS TIPpU 00yUeHUHN (HU3UKE, JOJDKHBI ONIPEACICHHBIM
o0pa3om oToOpakaTh MeTObI (GM3HUKHU Kak Hayku. UcciieqoBanus B pu3nKe NPoBOASITCS
TeopeTHYEeCKHMH U IKCIIEPUMEHTAIBLHBIMH METOJAMU.

MeTtob1 TeOpeTHdecKoi (PU3UKHU pa3IeSIOT Ha MOJCIIbHBIC TUTIOTE3bl, MATEMAaTHICCKHUE
TUMOTE3bI ¥ IPUHIIUIIBI.

[MpumepaMu MoOAeIbHBIX THIIOTE3 €CTh MOJIEIH UCAITBHOTO Ta3a, OPOYHOBCKOTO
JBUKEHUS U TOMY TToJJ00HOe. MeTo1 MOJIeIbHBIX TUIIOTE3 OCHOBBIBAETCS HA HATJISIIHBIX
o0Opa3ax U MpeJICTaBICHUIX, KOTOPbIE BO3HUKAIOT B XOJI¢ HAOTIOACHMIA, a TAKXKE 110 aHAJIOTUH.

B MeToe MaTeMaTHYeCKHX FHIOTE3 UCTIOIB3YETCSl MaTeMaTHUYeCKasi SKCTPATOJISIUS.
Ha ocHoBe 3KcriepuMEHTaNbHBIX JAHHBIX HAXOASIT MAaTeMaTHUYE€CKOE BhIPAKEHUE
(yHKIIMOHATFHON 3aBUCUMOCTH MEXKIY (pU3MuecKuMH BennuruHaMu. M3 MaTeMaTHUeCKUxX
ypaBHEHUH MOJIYYAIOT JIOTHYECKUM ITyTEM BBIBOJIbI, KOTOPBIE MPOBEPSAIOTCS IKCIIEPUMEHTATBHO.
Ecnu onbIT moATBepKAAET BHIBOJIBI, TO TUTIOTE3Y CUUTAIOT MIPABUIIBHOM, B IPYTOM CiIydae
runoTe3y oropaceiBatoT. [IpumMepoM MaTeMaTuuecKoi TUMOTE3bI SIBISIOTCS YPaBHEHUS
MakcBenia, KOTOpBIE JIeKaT B OCHOBE KJIAaCCHUECKON MaKpPOCKOMMYECKON 3JIEKTPOIMHAMUKHY.

MeToa NPUHIMIIOB OMUPAETCS HA SKCTPAIOJISIIIUIO OMBITHBIX MJIK TEOPETUYECKUX
JAHHBIX, KOTOPBIE TTOATBEPIKIAIOTCS BCEH OOIIECTBEHHON TPakTUKOU. [Ipumepom Takoit
SKCTPAIOJISIUY SBIISTFOTCS 3aKOHBI COXPaHEHUSI YHEPTUU U UMITYJIbCA, 3aKOHBI TEPMOAMHAMUKH.

YueoHbIi METO/ TCOPETUYHOI'O ITIO3HAHUA COCTOUT U3 TaKKUX 3TAIIOB!:


http://fizmet.org/ru/L5.htm#5_4_2
http://fizmet.org/ru/L5.htm#5_4_3
http://fizmet.org/ru/L5.htm#5_4_1
http://fizmet.org/ru/L5.htm#5_4_4

- HaOJMI0/IeHNE SIBJICHUH WJIM BO3OOHOBIICHHUS MX B IAMSTH;

- aHAJIU3 U 00001IeHNe (DAKTOB;

- opmynmupoBaHue MPoOIEMBI;

- BBIZIBIDKCHHUE THIIOTE3;

- TEOPETHYECKOE BBIBEJICHUE MTOCIIECTBUI U3 TUIIOTE3HI.

LleHTpasbHOE MECTO B 3TOM METOAE MPHUHAIICKUT POPMYIUPOBKE TPOOIEMBI U
BBIZIBIDKCHUIO THIOTE3bI. [ MImoTe3a sIBIIsieTcs 10raIkoi, OHa BO3HUKAET HHTYHUTUBHO, a HE
TIOSIBJISICTCS KaK JIOTHYECKOE CIIEJICTBHE.

JKCNepPUMEHTAIbHbIN METO/1 TECHO CBSI3aH C TEOPETUIECKUM H BKIIIOYAET B ceOe:
1. dopmynupoBaHue 3a1aHUl SKCIIEPUMEHTA;

2. BbIABI)KEHUE pabouell rUnoTe3bl;

. pa3paboTKy MeTo/la UCCIIEA0BAaHUS U IPOBEIEHUS SKCIIEPUMEHTA,

. HaOJII0/ICHNE U U3MEPEHNUE;

. CUCTEMATH3allMIO MTOJyYEHHbIX PE3yJIbTaTOB;

. aHAJI3 ¥ 0000IIEHNE IKCTIEPUMEHTAIBHBIX TaHHBIX;

. BBIBOJIBI O JIOCTOBEPHOCTHU paboyeil rumnoTessl.

~ N D W

B y4ueOHOM mpoiiecce TeopeTHUECKUd METOT peau3yeTcsl MPU BBEACHUH U TPAKTOBKE
OCHOBHBIX TTOHSITHIA, 3aKOHOB U TEOPHIA.

DKCHepUMEHTANbHBIN METO pealu3yeTcsl B pa3HbIX BUAX YU€OHOTO (PU3NIECKOTO
3KCIIEPUMEHTA.

Nupyxuus. [TozHanue npoxoauT myTeM 00001eHUsI HEKOTOPOIo KOJIMYEeCTBa (paKTOB
WIN JaHHBIX, yTeM "OT OTJIEIBHOTO - K 001meMy". Pe3ynbraTsl HECKOIBKHX Pa3HBIX, HO
MTOX0’KHX OIBITOB, HECKOJIBKMX TEOPETHUECKHUX CChIJIOK CTAHOBSITCS OCHOBOM ISl OTHOTO
TEOPETUYECKOro BbIBO/Ia. B 00yueHnu obecrneunBaeT riryookoe moHUMaHue yueOHOro
Marepuana, Ho K HICTHHE BEeJIeT He Kpardyaimum nyteM. [IpuMeHsieTcss Ha nepBoi CTyneHn
o0ydeHusl.

Henykuusi. OnpeieseHHbIE TEOPETUYECKUE BBIBOIBI MIIH MTOJIOKEHUS TEOPUHN
UCHOJB3YIOTCS AJIS aHAJIM3a WM OOBSICHEHUS YACTHYHBIX BBIBOJIOB, KOTOPBIE BLIEJIOM BXOJST B
OJIHy Teopuio. JlenyKkuus pa3BUBaeT TEOPETUUECKOE MBIIIIEHNUE, YMEHUE TIPUMEHSATh
npuoOpeTeHHbIE 3HAHUS Ha MPaKTHKE, 00ecreunBaeT SKOHOMUIO BpeMeHH. [IpumenseTcs
IIPEUMYILECTBEHHO HA BTOPOH CTyNeHU 00y4deHus: GU3NKe PAIOM C MHIYKIHEH.

AbcTpakuus u 0000ueHue. Briciiel (opMoil MBIIIICHHUS SBISIETCS MBIIIJICHUE
noHsTusAMH. [ToaTOMY BCst paboTa yunTenst GU3NKK HampaBjieHa Ha GopMUpOBaHUE (PU3UIECKUX
nousatuil. [lox pu3nveckuM NOHATHEM MOHUMAIOT YTBEPKACHHE WK (POPMYITHPOBKY, B KOTOPOU
O0TOOpaXEHO 00IIHE YEPTHI WIIM CBOMCTBA (PU3MUECKUX TEJ WM (PU3MUECKUX SBICHUHA B UX
B3aMMOCBSI3U M B3aMMO00YCIoBIeHHOCTH. K (hr3nyeckoMy MOHATHIO yUUTEh BEET yUeHUKA
yepe3 0000IIeHNe ONPeAEICHHON CyMMBI ITOJIyYE€HHBIX 3HAHUH IyTeM a0CcTparupoBaHus OT
KOHKPETHBIX IPEIMETOB, SIBIICHUN, ITPOSIBICHUM.

Ha ocHoBe (¢u3nuecKkux MOHATUH CTPOUTCS TEOPUS - COBOKYITHOCTb UAEH, KOTOpBIE
BO3HHKJIM KaK Hay4HOE 00001IeHIe 3HAHUH 0 (PU3MUYECKUX SBICHUAX. 3HaHUE (PU3HIECKIX
TEOPH JaeT BO3MOXHOCTh OOBSICHUTh U3BECTHBIE ABJICHHS U NPEAYCMOTPETh UX pa3BUTHE MIPU
nu3MeHeHnn ycnoBuid. Kasknas Teopust umeeT sapo u 00051049Ky. Sapo - 3TO OTHOCUTENHHO
cTaOMJIbHAs YacTh TEOPHH, KOTOPasi CYLIECTBEHHO HE U3MEHSETCS B TEUEHUE JUIUTEILHOIO
BpeMeHu. M3yuenne pu3nueckux TeopHii CiocoOCTBYET BBIPAOOTKE y YIEHUKOB HAYYHOTO
MBILUIEHUS], BOOPYKEHUIO UX 3HAHUSMH IPUUUHHO-CIICICTBEHHBIX CBA3EH, KOTOphIE
CYILLIECTBYIOT B IPUPOAE MEKAY OTIEIbHBIMU (PU3NUECKUMU SIBICHUSIMH.

AHanu3 ¥ cuHTe3. J[Ba B3aMMOCBSI3aHHBIX M B3aMMHO ITPOTUBOIIOIOKHBIX METO/IbI
MblnieHust. C OHON CTOPOHBI - ATO Pa3I0KEHUE IEPBUYHOTO OOBEKTA HA COCTABHbBIE YaCTH, U3
BTOPOT'O - BBIBE/ICHUE BBIBOJIA HA OCHOBE OT/ECJIbHBIX NPOSBICHUH.



AHAaJIOTUM - BBIBOABI Ha OCHOBE M0100us. B yueGHOM mpoliecce aHAIOTUK MO3BOJISIOT
3¢ (HEeKTHBHO UCTIONB30BATh PAHBIIE BRIYUYCHHBIN MaTepHall WM 3HAHUE YICHUKOB, JOOBITOC MPU
W3YYEHHUH JPYTUX MPEIMETOB UM B IIOBCEHEBHOM KU3HU. SIPKUM MPUMEPOM ITOTO SBIISETCS
TUAPOJUHAMUAYECKAS] AHAJIOTHSI DJIEKTPUYECKOTO Kpyra, B KOTOPOU 3JEKTPUUYECKUM TOK
MMUTHUPYETCS TOTOKOM BOJIbI, IPOBOJIHUKH - TPyOaMH, BOJIBTMETP - MAHOMETPOM U T.JI.

Moaeau. 310 00BEKTHI WIIH TOCTPOCHHS, KOTOPBIE UMEIOT (hOPMAaTTLHOE CXOJICTBO C
HaTypaJIbHBIMU O0BEKTAMH WU JIOTHYECKUMHU OCTPOCHUsAMU. PaznuyaioT Moaenu
MartepuaabHble (MOJEb IBUTATENs, HACOCA, SJICKTPOHHOU JIaMIIbl) U 3HAKOBbIC WJIU HJI€aTIbHBIC
(rpaduku, hopmyibl, rpadsl).

CiaoBecHbIe MeTOIbI 00YYCHHS OCHOBAHBI Ha OOIIEHUH YIUTEIS U YICHHKOB C
MOMOIIIBIO si3bIKa (BepOasbHble (opMbl). CIOBO YUUTENS SBISETCS OJJHOBPEMEHHO HE TOJIBKO
HOCHTENIEM HHPOPMAIUH, HO K OPTaHU3YIOIIHM U CTUMYIUPYIOITIM (PaKTOpOM.

Becena. OGyuenue nporcXoIUT Ha OCHOBE OOILIEHUS MEXYy YUUTEIEM U YUYCHUKaMU
IyTEM B3aUMHOTO OOMEHA BOIIPOCAMU M OTBETAMH MEX]Iy YUUTEIEM U YUCHUKAMHU.
DddexTuBHOCTH OECenbl TOCTUTAETCs TOTa, KOTAa:

- OHA OPraHU3YeTCA Ha OCHOBE 3HAKOMOI'0 YYCHHUKAM MaTepuara;

- BOIIPOCHI BEIOMPAIOTCS TAKUM 00pa3oM, YTOOBI OTBETHI ObLITN OJTHO3HAYHBIMU;

- BOIIPOCHI CTaBSITCSI BO B3aMMOCBSI3H;

- IOCTUTAETCs YETKUI OTBET.

becena obecnieunBaeT XopoIryo 00paTHYIO CBsI3b, HO TPEOyeT MHOT'O BPEMEHH JIJIst
OBJIaJICHUS] HOBBIM YYEOHBIM MaTepUAIOM.

Paccka3. DTo KOpOoTKOE BO BpEMEHH M3JI0KEHUE yUeOHOTO MaTepuaia, KOTOPBIi
3HAKOMHT YUYEHUKOB C BIIOJHE HOBBIM (MJIM MOYTH HOBBIM) MaT€pUAIOM; IIpeobiagaet
KOHcTaTanwus (JaKTOB WJIU ONMCAHUE SIBJICHUM.

Hosicnenusi. KopoTkoe BO BpeMeHU U3I0KEHUE MaTeprala, B KOTOpOM
YCTaHABIMBAIOTCS (DYHKIIMOHAIBHBIE WIIA JPYTUE CBSA3U MEKTY GU3NISCCKUMHU SIBJICHUSIMU,
BEJIMYMHAMH, JETATSIMU.

Jlexnus. [nmurenbHOe BO BpEMEHHU U3JIOKEHHE YIEOHOTO MaTepualia yuuTeaeM, KOTOpoe
HE TIepephIBaeTCs BOMPOCAaMH YICHHKOB. JIEKIus JOKHA OBITH BBICOKOHAYYHOH,
SMOLIMOHAIBHON M YETKO CIJITAHUPOBAHHOM. OHA JaeT BO3MOXKHOCTD MOJaTh YYEHUKAM
CUCTEeMAaTHUYECKUE 3HAHUS B KOMIAKTHOU (hOopMe MPHU UX CPABHUTEIHHO OOJIBIIIOM 00BEME.

Ha nexmmn TsoKemo OCyIeCTBISATh KOHTPOJIb YCBOCHHS 3HAHUM, TTOCKOIBKY OTCYTCTBYET
oOpaTHasi CBSI3b.

K nasrocTpaTuBHBIM MeToAaM 00y4eHUs NMPUHAIJIEKAT JEMOHCTPAallMOHHbBIN
IKCIIEPUMEHT, TEXHUYECKUE CPEJICTBA O0YUCHUSI, PUCYHKH, TAOJIUIIBI, YEPTEKH, YKCKYPCHH.
['maBHas 0COOEHHOCTH WILTIOCTPATUBHBIX METOJIOB 3aKJII0OYAETCS B TOM, UTO BCsS HH(OpMALMS K
YYEHHUKY TIOCTYTAeT Yepe3 3PUTEIbHBIE 00pa3hl.



IIpuopureTHbie BUABLI M (POPMBI KOHTPOJISA 1O pu3uKe

B 3aBucHMOCTH OT TOr0, KTO OCYIIECTBIISIET KOHTPOJIb PE3YyJIbTaTOB yUeOHOM
NEeSATENbHOCTH YUalllUXCsl, BBIIEISIOT CIEAYIOIINE TPU TUIIAa KOHTPOJIS:
1) eHewtnuil KOHTPOIb (OCYLIECTBISICTCS YIUTEICM HaJl ACITEIbHOCTHIO YUCHUKA);
2)  63auMHbBLI KOHTPOIIb (OCYIECTBISICTCS YYCHUKOM HaJl ACSTSIbHOCTBIO TOBAPHILA);
3) camokonmpons (OCYyIIECTBISICTCS YYCHUKOM HaJl COOCTBEHHOM e TEIbHOCTBIO).

Jlis yyaimumxcs ¢ TOUKH 3peHHs UX JIMYHOCTHOTO Pa3BUTHUS HanboJjiee BaXKHBIM TUIIOM
KOHTPOJISL SIBJISIETCS CAMOKOHTPOJIb. DTO CBSI3aHO C TEM, YTO B XOJI€ CAMOKOHTPOJISI YYEHHUK
0CO3HAET MPABUIBLHOCTh CBOMX JIEHCTBHIA, OOHAPYKUBAET COBEPILECHHBIE OIINOKU U
aHAIM3UPYET UX. DTH JCHCTBUS YUEHHKA ITO3BOJISIOT €MY B JaJbHEHIIEM MpeaynpeKaaTh
BO3MO>KHBIE OIIMOKU M ONTUMAJIbHBIM 00pa3oM (POpMUPOBATH OCTATOYHbBIC 3HAHUS.

B3anMHBI#i KOHTPOJIb TO3BOJISIET yYalIUMCs 3a()MKCUPOBATh BHUMaHUE Ha 00bEKTUBHON
CTOPOHE KOHTPOJIS pe3yibTaToB o0yueHus. [IpoBepsist paboTy 0IHOKJIACCHHUKA, YUYCHUK CBEPSIET
€€ C 9TAJIOHOM U OJTHOBPEMEHHO, BO BHYTPEHHEM IUIAHE, CBEPSET C ITUM K€ ITAIIOHOM
coOCTBeHHBIE 3HaHUs. B x071€ paboThI ¢ 3TaJOHOM yYEHHK (PUKCHPYET B CBOEM CO3HAHUU
COCTAaBHBIC 2JIEMCHTBI 3HAHUS U OCHOBHBIE 3TAIIbI BHIITOJHEHUSI KOHKPETHOTO 3aJaHusl, yTOUHSA
Y TIPUBOJIS B CUCTEMY y4eOHYI0 HH(OpMaIHKIO, T. €. IpeBpallas ee B 3HaHue. B3auMHubIi
KOHTPOJIb 3()(PEKTUBHO MOArOTABINBACT YUEHUKA K CAMOKOHTPOIIIO.

Bunbl koHTpOIIS

BxoaHasi AMarHocTMKa 0ObIYHO MPOBOJAT B Ha4ajie y4eOHOro roja, mojyroaus,
YeTBEPTH, HAa NIEPBHIX YPOKAX HOBOTO pa3jiesa WiK TeMbl yueOHoro Kypca. E€ GpyHkimonansHoe
Ha3HA4YE€HUE COCTOUT B TOM, YTOOBI M3YUUTh YPOBEHb FOTOBHOCTH yUalllUXCs K BOCIIPUATHIO
HOBOT'O Marepuaia. B Hadane roga He0OX0IMMO MPOBEPUTH, YTO COXPAHUIIOCH M YTO
«yJIETYYHJIOCHh» U3 U3YYEHHOr'0 HIKOJbHUKAMHU B IPOLUIOM y4e€OHOM roay (IIpOYHOCTh 3HAHUH
WM OCTaTOYHbIE 3HAHUS, B COBPEMEHHON TEPMUHOJIOTUN).

Ha ocHOBe BXOJHOW JUAarHOCTHKH YUYMUTENb IUIAHUPYET U3yYEHUE HOBOIO MaTepHaa,
MpeyCMaTpUBAET COIMyTCTBYIOIIEE IOBTOPEHHE, TPOPAOATHIBACT BHYTPU- M MEKTEMHBIC CBSI3H,
aKTyaJIu3UpyeT 3HaHUsI, KOTOpbIE paHee He ObLIM BOCTPEOOBAHBI.

Texyuuii KOHTPOJIb — camMast OTIepaTUBHAs, THHAMHYHAS 1 THOKasi IPOBEpPKa Pe3yIbTaTOB
o0yuenus. Tekynmii KOHTPOJIb CONPOBOXKIAET Ipouecc (POPMUPOBAHUS HOBBIX 3HAHUH U
YMEHHUH, KOT/1a e1lle paHO TOBOPUTH 00 UX copmupoBaHHOCTH. OCHOBHAS EJIb 3TOTO KOHTPOJIS
— MPOBECTH aHAIN3 XoJa (OPMUPOBAHUS 3HAHUN U YMEHUH. DTO TaeT BO3MOKHOCTb YUUTEIIO
CBOEBPEMEHHO BBIIBUTH HEJJOCTATKH, YCTAHOBUTH UX MPUUYHMHBI U TOATOTOBUTH MaTEPUAJIbI,
MO3BOJISIIOIINE YCTPAHUTh HEJOCTATKU, UCIIPABUTH OUIMOKH, YCBOUTH MPaBUJIa, HAYYUTHCS
BBINOJIHSTH HY KHBIE OIlEpalliy U AEUCTBHUSL.

Texyuuii KOHTPOJIb OCOOEHHO BaXKEH U1l yUUTENs KaK CPEACTBO CBOEBPEMEHHON
KOPPEKTUPOBKHU CBOEH NEATEIBHOCTH, II03BOJISIET BHECTU U3MEHEHHS B INIAHUPOBAHUE U
pEeAyNPEIUTh HEYCIIEBAEMOCTD yYalIUXCS.

B xoze Texy1iero KOHTposist 0co0yr0 3HAUMMOCTb IIPUOOPETAET OLIEHKA YUUTENSA
(aHanMTHYECKOE CYXKJEHHE), OTMEUAOIasl YCIIeXH U HEA0UYEThl U OUIMOKU M 00BACHSIOIAs, KaK
MX MOXHO UCHpaBUTh. [lepeBos OlleHKH B OTMETKY Ha 3TOM 3Tarle Hy>KHO MPOBOJUTH OYECHb
OCTOPO’KHO, BeJlb YYEHUK U3y4aeT HOBBIA MaTepHuall, OH UMEeT MPaBo Ha OIMOKY U Hy)XKJaeTcs B
OTIpe/IeNIEHU 1 YCBOCHHUH IOCIIEIOBATEIbHOCTH YUEOHBIX IEHCTBUH, BHIITOJHEHUE KOTOPHIX
MIOMO>KET MPUCBOUTH YUE€OHBII MaTepra. JTa Mociie0BaTeIbHOCTh YUeOHBIX JeicTBUA,
BOOOIIIE TOBOPSI, MOXKET ObITh Pa3HOM JIJIsl pa3HBIX YUEHUKOB, M OHA JI0JKHA pa3padaTbIBaThCS
YUUTEJIEM U YYEHUKOM COBMECTHO. TOJIBKO TaK MOKHO MOAAEPKATh CUTYalMIO YCIIEXa, CAEIATh
caMoOOLIeHKY Oosiee aJieKBaTHOW U cOpMHUPOBAThH MPABUILHOE OTHOIICHHUE YUEHUKA K
KOHTPOJIIO.



TemaTH4ecKuil KOHTPOJIb IIPOBOAUTCS MTOCIIE U3YUEHUS KaKOW-TM0O0 TEMBI UJTU JIBYX
HEOOJBIINX TEM, CBSI3aHHBIX MEXy COOON JIMHEHHBIMU CBA3SIMU. TeMaTnueckuil KOHTPOJIb
HAaYMHAETCS Ha IOBTOPHUTEIHHO-00001matonmx ypokax. Ero nemns — o6o0menne u
cucTeMaTH3alys yueOHOro MaTepuaia BCeil TeMbl.

Opranu3zyst IOBTOPEHHE U NIPOBEPKY 3HAHUN U YMEHUHN Ha TaKUX ypOKaX, yUUTENb
peaynpexaaeT 3a0bIBaHUE MaTepHuala, 3aKpeIuisieT ero kak 0a3zy, He0OX0AUMYIO Ul U3yUEHHUSI
MOCTIEIYIOMIMX Pa3AeoB yueOHOT0 MpeaMeTa.

3anaHus U1 KOHTPOJIbHOM paboThl pacCUMTaHbl Ha BBISIBICHUE 3HAHUN BCEil TeMbl, Ha
YCTAHOBJIEHHUE CBSI3€H BHYTPHU TEMBI U C IPEIbIIYIIMMU TEMaMH Kypca, Ha yMEHHE IEPEHOCUTh
3HaHUS Ha JPyroi MaTepuall, Ha IOUCK BbIBOJIOB 0OOOIAIOIIETO XapaKTepa.

[IpenBapuTenbHbII U TEKYIIMA KOHTPOJIb, a TAKXKE MEpBas YaCTh TEMAaTUUYECKOIO KOHTPOJIS
3HaHUU ABISAIOTCS, IO CYTH, ()OPMHUPYOIIMM KOHTPOJIEM 3HAHUI U yMeHUU. TeMaTuyeckui
KOHTPOJIb (BTOpasi 4acTh) 1 HTOrOBbIH KOHTPOJIb IIPU3BAaHbl KOHCTATUPOBATh HAJTMUKE U
OLIEHUTb PE3yJIbTaThl 00YyUEHHS 32 JOCTATOUHO OOJIBIION NPOMEKYTOK Y4eOHOIO BPEMEHHU —
YEeTBEPTh, OIYr0JIue, IO/ WU CTyleHb 00y4YeHUs (rocyaapcTBeHHas uTorosas arrecrauus OI'D
u EI'D).

YecTHbIi onpoc TpedyeT YCTHOTO U3JI0KEHUST YUEHUKOM U3yUYE€HHOT0 MaTepuaia,
CBSI3HOT'O ITOBECTBOBAHMSI O KOHKPETHOM OOBEKTE OKPYKAIOLIETO MUPA, (PU3NUECKOM SIBICHUH,
(u3nueckoi BeIMYnHe, IPUOOpPE UM YCTAaHOBKE, 3aKOHE UM Teopuu. Takoil ompoc MOKeT
CTPOUTHCS Kak Oecesia, paccka3 yueHHKa, OObsICHEHUE, U3JI0KEHUE TEKCTa, COOOIIEHUE O
HaOJIIOIEHUH WIN OIIBITE.

YCTHBII 0NPOC IPOBOIUTCA:

IIpU [IPOBEPKE MPONUIEHHOTO Ha YPOKE B KOHIIE YPOKa;

IIPY NIPOBEPKE MPOHJEHHOIO HA YPOKE B HavaJle CIEAYIOLIETO YPOKa;

IIPH MIPOBEPKE JJOMAIITHETO 3aJaHMS;

B IIPOLIECCE TIOATOTOBKH YYaIllUXCs K U3yUYEHUIO HOBOI'O MaTepHaa;

BO BpeMs Oece/ibl IO HOBOMY MaTepHay;

IIPY TIOBTOPEHUH NIPOUIEHHOTO MaTepHaa;

IIPU PEIIeHUH 3a/au.

Bonee 06cTosATENBbHBIN YCTHBIN OMPOC MOKET COMPOBOXKAATHCS BHIMOJIHEHUEM PUCYHKOB,
3alUCsIMU, BEIBOJAMHU, IEMOHCTpAIIMEN OTIBITOB M MPUOOPOB, PEIICHUEM 3a]1ay.

Y CTHBIN OMPOC KaK JUAJIOT YYUTEIIS C OJJHUM YICHHUKOM (MHAMBUIYATBHBIN ONIPOC) HITH
CO BCEM KJIacCOM (OTBETHI C MeCTa, (PPOHTAIBHBIN OMPOC) TPOBOAUTCS OOBITHO HA MEPBBIX
aTanax o0y4eHwus, Korjaa

TpeOyeTCsl yTOUHEHUE U Kilaccu(UKaius 3HAHMIA;

MIPOBEPSIETCS, UTO YK€ YCBOCHO HA ITOM dTare 00y4YeHUsI, a 9YTo TpeOyeT
JIOTIOJTHUTEIBHOTO Y4eOHOT'0 BpEMEHH WJIH JPYTUX CIIOCO00B yueOHOH paboTHI.

Jlst yaeOHOTO TMajiora OYeHb BaKHA MPOJyMaHHas CUCTeMa BOIIPOCOB, KOTOPBIC
MIPOBEPSIOT HE TOIBKO CIIOCOOHOCTH YUCHUKOB 3alIOMUHATH U BOCTIPOM3BOAUTH HH(OPMAIIHIO,
HO M OCO3HAHHOCTh YCBOCHHUS, CIIOCOOHOCTh PACCYXk/1aTh, BRICKA3bIBATh CBOC MHCHHE,
apryMEHTHPOBATh BRICKA3bIBAHNE, AKTUBHO y9aCTBOBATh B OOIIIEH Oecene, yMeHHe
KOHKPETHU3UPOBATH OOIIHE TOHSATHS.

IIncbMeHHBbIH 0MPOC MPOBOIUTCS, KOTAa HYKHO IIPOBEPUTH 3HAHUE OTPEICIICHUH,
(hOpMyYITHPOBOK 3aKOHOB, CIIOCOOOB pPEIICHHs yUeOHBIX 331a4, TOTOBHOCTh OPUEHTUPOBATHCS B
KOHKPETHBIX MpaBUiIaX U 3aKOHOMEPHOCTSX U T. 1. [Ipu mpoBeAeHNH MMCEMEHHOTO OIpoca
OYeHb BaxkeH (hakTop BpeMeHH. OOBIYHO MPOBOISATCS TUHAMHYECKUE OTIPOCHI
MPOJOIIKHUTENBHOCTBIO 5—10 MUHYT, KpaTKOBpeMeHHbIE — 15-20 MuHyT u anutenbHbie — 40
MHHYT.



ITucsMeHHBI onpoc

Ne
u/n dopma/uenn Bpemsi | Onucanue
[IpoBonures:
- B HaYaJie ypokKa,
- 2 BapuaHTa.
JukTant TekcT BOMpPOCOB:
- IPOCTOM, TAKOHUYHBI;
- JIETKO BOCTIPMHMMAEMBIH Ha CITyX;
- KOHTPOJIb YCBOCHUSI TEKYIIETO - TpeGyromuii KpaTKOro OTBeTa
1 Marepuaa; 10 mun
- BBI}II;J'IeHI/;e TOTOBHOCTH K (dbopmyna, hopmy:mpoBKa, nponoskerHe
) NpeUIOKEHUs, CXeMa, rpaduk,
BOCHIPHUSATHIO HOBOTO MaTEepPHAIIA;
BBIYHCJICHHSI TOJIBLKO Ha TIPSIMYIO
- MPOBEPKa JIOMAIITHETO 33 JaHuUs HOJICTAHOBKY B (hopMYJTY H T. I1.)
[Tay3a Mex 1y BOpocaMu JOCTaTOYHA
JUTSI 3aTTICH OTBETA YUAIIUMUCS
(YCTaHOBUTD OTIBITHBIM ITyTEM)
CamocTosiTesibHasi padoTa TpoBouTes:
- B HayaJie ypoKa WK B KOHIIE YPOKa;
- KOHTPOJIb YCBOCHHS TEKYIIETO 2 BapuanTa:
MaTepuala; ’
P i 0e3 BapHaHTOB, O0IIIAast I BCEX.
- 3aKpeTUICHNE U3yUYEeHHOTO 3a7amms T PAGOTSE:
5 Marepuana; 10-20 1 w3 3a;[aqHI/III)<a )
- BBISIBJICHHE YMEHUS PadoTaTh C MUWH ’
6 y p 2. aHaJIOTMYHBIX pa300paHHBIM B KJIacce,
YUCOHEIM TCKCTOM (M3yHCHHE U C DJIEMEHTaMH YCIIOKHCHHUS
HOBOTI'O MaTepuaia);
p ); 2. 3a7a4a ¢ pa3BUBAIOIIUMCS
- BBISIBIICHUE YMEHUS BBISBIISITH
61O coJiep>KaHueM
CTPYKTYPHBIC SIICMCHTBI yHCOHOU 3. TEKCT, COCTaBJIIEHUE TAOIHUI]
nHpopmaIuu ’ ’
IIpakTnyeckas padora
3aKpeIUICHHE TEOPETUUECKUX Hposomares:
pv p - Ha JTI0OOM dTare ypoka, KpoMe Havaja
3HAHUM; )
- 0TpabOTKa KOHKPETHBIX YMEHUH ypora,
- BO3MOXXHA UHJUBUAYaIbHas padora,
(HaOJIrO1aTh, ONTUCHIBATH OOBEKT 6 6
M ———— 10-20 pabora B ape u rpyIioBas padora.
3 ’ . 3ananus ans paboThI:
- 0Tpa0OTKa KOHKPETHBIX YMEHUN | MUH O MHAKOBHIE 3AAHHS
cOOpKa DIEKTPUUYECKON 1[ENU U i
(T HI;. P 1 MPEIIOJIararoINe Pa3HbIe CIIOCOOBI
(') .a,60T1<a KOHKPETHBIX YMEHHUH BbLIOMHCHMUA,
(KOTEHHOTe - ZI;KCHG Hi;eHT - pa3HbIC 3aJlaHusl, PEATNOIAraroIue
P . P ’ OJIMH U TOT 7K€ CII0CO0O BBIMOIHEHHUS
MOITOTOBKA cJaiiia mpe3eHTaluu
U T. )
JlabopaTopHas padora IIpoBoaurcs:
30-40 - Ha M00OM Tare ypoka, KpoMe Havasia
4 - 3aKpeTIeHNe 3HAHUM; M yYpOKa;

- OTKPBITUEC HOBOT'O 3HAHUA;
- 3HaHUC IIPaBUII U IIPOLCAYP

- BO3MO)KHA MHIMBHUIyaibHas padoTa,
paboTa B mape u rpyImnmoBas padora.
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MPSIMBIX U3MEPEHUN (PU3NUECKIX
BEJIMYH;

- 3HaHME NIPaBUJI U IPOLEAYD
KOCBEHHBIX U3MEPECHUN
(U3NYEeCKUX BETUYNH;

- YMEHUE NOJIb30BaThCS
U3MEpUTEIbHBIMUA IPUOOpaMu U
o0opyioBaHNEM KaOMHETA
¢bu3uky;

- YMEHUE NPUMEHSATh 3HaHUS B
HOBOM CUTyaIlUH

3ananus 1)1 paboThI:

- paboTa Mo roTOBON MHCTPYKIUY;

- paboTa o0 UHCTPYKLIUH, pa3paboTaHHOH
KOJIJICKTHBHO;

- OJIHO 3aJ]aHK€ Ha OIMHAKOBOM
000py10BaHUU;

- OJIHO 3aJJaHKe Ha pa3HOM 00OpYOBaHUU

Tect

- BBISIBJICHUE 3HAHUW U YMEHUH 110
TEKyIIEMy MaTepuaiy;

- BBISIBJICHUE OCTATOYHBIX 3HAHUU
U YMEHUU;

[TpoBoauTcs:

- B 1000 MPOMEXYTOK BpEeMEHH Ha
YPOKe;

- 110 BapHaHTaM;

3amganus 1 paboThL:

- OTKPBITBIN TECT C BHIOOPOM OHOTO

- TI03BOJISIET MOTYYHTh 10-15 MPABHJIBHOTO OTBETA U3 YETHIPEX
KOHKPETHBIE CBEACHHSI O TIpodeax MHH OTBETOB;
B 3HAHUSAX; - Ha COOTBETCTBHE, C 3aMHCHI0 OTBETA B
- TIO3BOJISIET UCTIOIB30BATh BU/IE YMCJIOBOT'O KOJIa;
MPOLEAYPY B3aUMHOT'O KOHTPOJIS - Ha yCTaHOBJICHHE U3MEHEHUS
WJIM CAaMOKOHTPOJIS ITPH padoTe C (GU3HYECKUX BEIMYHMH, XapaKTePU3YIOIIHX
ATaJIOHOM nporecc
[TpoBoauTCs:
- C HaYaJa ypoKa;
- TI0 BapUaHTaM.
KonTpoabHnas padora 3ananus a7 paboThI:
3040 | 33AaHMA 0a30BOro MUHUMYMa;
- I103BOJET IIPOBECTH M - 3aJ]aHUS HA CBSA3U U3YUYEHHOTO
KOHCTAaTUPYIOITUI KOHTPOJIb U Martepuaia BHyTPU TEMBI;
BBISIBUTH PE3YJIbTAThl 00YUYCHUS - 3aJ]aHUs HA CBSA3M U3YYEHHOTO
MaTepuaja ¢ paHee U3y4eHHBIMU TEMaMU;
- 3aJ]aHUS1 TBOPUECKOTO XapakTepa
IIpoBonures:
- C HaYaJia ypoKa;
- 110 WHIUBUTyalIbHBIM BapUAHTAM.
3aver 3amanus s paOboTHI:
- TIO3BOJISIET MPOBECTHU - mudhepeHIpPOBaHHBIC TIO YPOBHIO
KOHCTaTUPYIOMIUNA KOHTPOJIb U 40-90 | COKHOCTH;
BBISIBUTH PE3YJIbTAThl O0YUYCHHUS; M - IOCTPOCHBI HA OCHOBE MEPEUHs

- KOMIUIEKCHas IIPOBEPKA
MIPEAMETHBIX 3HAHUI U YMEHHUU

00s13aTeNIbHBIX BOIIPOCOB U 3a/1a4;

- IOCTPOEHBI HA OCHOBE MEPEUHS
JIOTIOJTHUTEIIbHBIX BOIIPOCOB U 3a7adY;

- IOCTPOEHBI C YYETOM TOr'0, KaKHe
3HAHMS U YMEHMSI CIEAYET IPOBEPATD Y
JTAHHOTO YYEHHKa
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Cpoxu peanusanum padoyeii NporpaMMsbl
KanengapHo -Tematudeckoe rniaHupoBaHue i o0yueHus B 10-M Ki1acce COCTaBICHO U3

pacdera 24 B HEJIEIIO, 4TO cocTaBisgeT 684. Cpok peanusanuu mporpaMMel 1 yaeOHBIH ro/I.
2020-2021r.

o E

Crpykrypa Paboueii mporpaMmbl

TUTYyIBHBIN JTUCT

[TosicHuTenbHas 3anucka

OO01mas xapakTepucTHKa y4eOHOro npeameTa

Onucanne MecTa y4eOHOro nmpeaMera B yueOHOM IIaHe

[Tnanupyembie pe3yabTaThl U3y4eHHUs y4eOHOTrO MpeaMeTa

Coneprxkanue yueOHOT0 Kypca

TemaTnueckoe MmiIaHUPOBAaHUE C OMPEIeJICHUEM OCHOBHBIX BUIOB y4eOHOM
NesATENbHOCTH

Onucanne yueOHO-METOAMYECKOTO U MaTePHAIbHO-TEXHUYECKOT0 00eCTIeYeHHS
00pa3oBaTeJIbHOTO Mpoliecca

[IpunokeHus K mporpamme.
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2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA

Oco0eHHOCTH colep:KaHUsl U MeToan4Yeckoro annapara YMK

koMiiekToB (YMK). YMK nns 10 knacca Britovaer:

[Ipenmnaraemas mporpaMMa peanus3yeTcs ¢ IOMOILIbI0 Y4eOHO-METOIMUECKUX

- Yuebnuk ®I'OC, knaccuyeckwnii kypce, "®usnka 10 kimacc", 6a30BbIi ypOBEHb, aBTOPHI:

I'. 4. Maxumes, b.b.byxosues, H.H.Cotckuii, moxa penakmueit npod. H.A.IlapdheHTbeBoi,
Mockaa, IIpocsemenue, 2018r, 4-e uznanue, 416 ctp.

2010r, 14-e uznanwue, 188 ctp.

2.1.
2.2.

2.3.

3.1.
3.2.
3.3.
3.4.
3.5.

3.6.

4.1.
4.2.
4.3.

Crpykrypa u cnenuduka Kypca

BBenenue
®u3uKa U NO3HAHUE MHUPA.

Mexanuka

Kunemaruka

JnHamuka

Hayuonanvno-pezuonanvhnulii KOMnOHEHm
Pewenue 3a0au «Bec menay Iy

Pewenue zaoau «>Kecmxocmos menay 1u
Pewenue 3a0au «Cuna mpenusy Iu
3aKOHBI COXpaHEHUS

Mounexyasipaas ¢pusuka. TepmoauHaMuka

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU
TemmepaTypa. DHeprus TEIIOBOrO JBUKEHUS MOJIEKYI
I'a30BBIE 3aKOHBI

B3auMmHble nipeBpallieHus )KUJIKOCTEN U Ta30B.

Teepasble Tena

Hauyuonanvno-pezuonanvusiii komnonenm «llonesnvie
ucxkonaemvwie 6 bypamuuy Iu

OCHOBBI TEpPMOIMHAMUKH

OcHOBBI JICEKTPOAUHAMUKHA

DIIEKTpOCTaTUKA
3aKOHBI TOCTOSIHHOT'O TOKA
DNEeKTPUUECKUN TOK B Pa3JIMYHbBIX Cpelax

Htoro: 684

- 3apaunuk o pusuke A.IL.PeimkeBuu. 10-11 xnacesl, Mocksa. U3znatenbetBo «podar

284

8 u
12y

204

54
3y

29

29

64

194
T4

54
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HeJIeBl)Ie YCTaAaHOBKH JIfl KJ1acca

B pesyabtarte ndyuyenus pusuxku B 10 Kiacce y4eHUK J0JIKEH:

3HATL/IOHUMATD

CMBbIC/I NOHATHI: (¢u3nyeckoe sBiIeHHE, (u3NyYecKas BEIUYMHA, MOJIENb, THUIIOTE3a,
¢u3nueckuif 3aKOH, TEOpHUsS, MPHUHIMII, TIOCTyJaT, MPOCTPAHCTBO, BpPEMsI, BEIIECTBO,
B3aUMOJICHCTBUE, MHEpLUAIbHASI CUCTEMA OTCUETa, MaTepuajbHas TOYKA, WJCAIbHBIN Tas,
3JIEKTPOMAarHUTHOE II0JIE;

CMBICJ (PU3MYECKHX BeJIMYMH: MYTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca, INIOTHOCTb,
cuja, JaBJICHHE, HUMITYJbC, pab0OTa, MOIIHOCTh, KHWHETHYECKAas JHEPrus, MOTCHIMAIbHAsS
sHeprus, Kod(Q(PUIHUEHT MONe3HOro ACHCTBUS, MOMEHT CHWIIBI, MEPHOJ, 4acTOTa, aMIUIUTyAa
KoneOaHui, JUIMHA BOJHBI, BHYTPEHHSISI JHEpIus, yJAejdbHas TEIUIOTa I[apooOpa3oBaHus,
yAenpHas TeIJIoTa IUIABJICHUS, YJelbHas TEIUIOTa CrOpaHus, TeMIeparypa, aOCOMIOTHAs
TEMIICpaTypa, CpCAHASA KHUHCTHYCCKAsA OHCPIuUusad 4YacCTUll BCIIECCTBA, KOJUYCCTBO TCIIJIOTHI,
yAelbHas TEIUIOEMKOCTb, BJIAXXHOCTh BO31yXa, AJEKTPUUECKUN 3apsll, CUiIa 3JIEKTPUUYECKOIO
TOKa, DJIEKTPUUYECKOE HAMpPSIKEHUE, IEKTPUUYECKOE COMPOTHUBIEHUE, pabdoTa M MOIIHOCTh
3JEKTPUYECKOTO TOKa, HANPSHDKEHHOCTh JJIEKTPUYECKOTO IOJI, PAa3HOCTh MMOTEHIUAJIOB,
AIEKTPOEMKOCTb, SHEPTHUS JIEKTPUUECKOTO MOJIS, DJIEKTPOIBUKYIIAs CHIIA;

cMbIC]T (U3MYECKUX 3aKOHOB, NPHUHLIUIOB, MNOCTYJATOB: MPUHIUIB CYNEPIO3UIUN U
OTHOCUTENBHOCTH, 3akoH [lackams, 3akoH Apxumena, 3akoHbl JUHAMHKH HbploTOHA, 3aKOH
BCCMUPHOTO TATOTCHUA, 3aKOH COXpaHCHHA HUMITyJIbCa U MEXaHMYECKOH OHCpPruuv, 3aKOH
COXpaHEHMS SHEPruu B TEIUIOBBIX MpoIleccaX, 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsa, 3aKkoH Oma i yJacTKa dJIEeKTPUIECKOM 1ienu, 3akoH Jxoyms — Jlenna,
3aKk0H ['yka, OCHOBHOE ypaBHEHHWE KHHETUYECKOW TEOpHH Ta30B, YpPaBHEHUE COCTOSHUS
uaeanbHOro rasa, 3akoH Kyiona, 3akoH OMma sl MOJIHOM LENH; OCHOBHBIE IOJIOKEHUS
U3y4aeMbIX (PU3MUECKUX TEOPHl U UX POJib B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHHUS,

YMeThb BHINOJTHATH 3aJaHUs YPOBHA A, B.
OTtpaboTka npeaMeTHBIX KOMIIETEHTHOCTel YpoBHsI CB YHMBepCaJIbHOM KJlacce He
Npeanoaaraercs.

ONUCHIBATH U O0BSICHATD:

¢usuyeckne sIBJICHUSA: paBHOMEpPHOE MPSAMOJIMHEHHOE JIBUKEHUE, PAaBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKEHME, Mepelady OaBICHHUsS JKUIAKOCTAMM M Tra3aMu, IUIaBaHUE Tell,
T Py3HI0, TEMIONPOBOJAHOCTh, KOHBEKIINIO, U3Iy4E€HUE, UCIIAPEHUE, KOHACHCAINIO, KUIICHHE,
IUIaBJIEHHE, KPUCTAUIN3ALNIO, 3JIEKTPU3ALMIO TEN, B3aUMOAECHCTBHE JIEKTPUUYECKHUX 3apsiiOB,
TEIUIOBOE JIEUCTBHE TOKa,

(pu3nueckme siBJIeHUS M CBOMCTBA TeJI: JIBIDKEHHE HEOECHBIX Tel M  MCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIU; CBOMCTBA ra30B, )KUJKOCTEN U TBEPJBIX TEII;

pe3yJbTaThl 3KCINEPUMEHTOB: HE3aBUCHMOCTb YCKOPEHHS CBOOOJHOIO MaJe€HUS OT MAaccChl
[a/alollero Tejla; HarpeBaHHe rasa MpHU ero OBICTPOM CXKAaTUU U OXJIAXKJEHHE NMPH OBICTPOM
paclIMpeHuH; MOBBINIEHUE JaBJIEHUS Tra3a IpPU €ro HarpeBaHUMM B 3aKPHITOM COCYJIE;
OpOYHOBCKOE ABIKEHHE; JEKTPU3ALUIO TeNl MPU UX KOHTAKTE; 3aBHUCHUMOCTb CONPOTUBIECHUS
MOJIyIIPOBOJIHUKOB OT TEMIEPATYPbI U OCBEIICHMUS;

onuchIBaTh (yHJAMEHTAIbHbIE OIBITHI, OKA3aBIIME CYIIECTBEHHOE BIMSHHME Ha pa3BUTHE
¢buzuky;

NPUBOAUTH NMPUMeEPbI MPAKTUYECKOr0 MPUMEHEHUS (PU3MUECKUX 3HAHUI 3aKOHOB MEXAHUKH,
TEPMOJIMHAMMKH U 3JIEKTPOAMHAMUKYU B SHEPI€TUKE;
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onpeaeasiTh XapakTep GU3NUECKOro mpoiecca no rpaduky, Taduuue, hopmyIe;

OTJIHYATDh THUIIOTE3bl OT HAYYHBIX TGOpI/Iﬁ; JACJIaTb BBIBOJbI Ha OCHOBC JKCIICPUMCHTAJIBHBIX
JAaHHBIX; MPUBOAWUTH MPUMCEPLI, IMOKA3bIBAIOMIUC, YTO Ha6JIIOI[eHI/ISI N OKCIICPUMCHT SBJIAIOTCA
OCHOBOM JJIs  BBIABUIKCHUA THIIOTE3 H Teopnﬁ, IO3BOJIAKOT IIPOBCPUTL HUCTHUHHOCTD
TCOPCTUUCCKHUX  BBIBOIOB; (bI/I3I/I‘-IeCKa$I TCOpHA OAaCT BO3MOKHOCTH OOBSACHATh H3BECTHBIC
SIBJICHUA IIPUPOABI U HAYYHBIC (I)aKTBI, NpCaACKa3bIiBaTh €€ HCHU3BCCTHLIC ABJICHHA,

NPUBOIMTH MPHUMeEPHI OIBITOB, WITIOCTPUPYIOIINX, YTO HAOIIOAEHUS U SKCIIEPUMEHT CIIy)KaT
OCHOBOI1 ISl BBIABMKEHHS TUIIOTE3 U TMOCTPOCHMS HAYUYHBIX TEOPUH; IKCIIEPUMEHT MO3BOJISET
MIPOBEPUTh HCTUHHOCTh TEOPETUUYECKHUX BBIBOJOB; (U3MYECKas TEOPHUS JaeT BO3MOXKHOCTD
OOBSCHATH SABIICHUS TPUPOABI UM HaydHble (PAKTHI; ¢u3nueckas TeEOpHUs MO3BOJISET
MIPECKA3bIBaTh €I1e HEU3BECTHHIC SBJICHUS U MX OCOOCHHOCTH; NPU OOBSICHEHUH MPUPOIHBIX
SBJICHUN MCHOJB3YIOTCS GU3NYECKUE MOJIEIH; OAUH U TOT K€ IPUPOJIHBIM OOBEKT WM SIBICHUE
MOXHO HCCIIEZIOBaTh Ha OCHOBE MHCIIOJIB30BAHMS  pPa3HbIX MOJeNel; 3aKOHbI (DU3MKH U
(u3nuecKre TEOPUU UMEIOT CBOU OIpeJIeTICHHbIE TPaHHIIbl TIPUMEHUMOCTH;

U3MepsATb: pacCTOSIHME, NIPOMEKYTKM BPEMEHH, MacCy, CHIIy, JAaBI€HHE, TEeMIeparypy,
BJIQKHOCTh BO3/yXa, CWJIy TOKa, HampsDKEHHE, SJIEKTPHUECKOE CONPOTUBJICHHE, PA0bOTy H
MOIIHOCTh 3JIEKTPUYECKOI'O TOKA; CKOPOCTb, YCKOPEHHE CBOOOIHOIO NaJeHUs; IUIOTHOCTh
BEIleCTBa, paboOTy, MOUIHOCTb, SHEPru0, KOAXPQHUIHUEHT TPEHHUS CKOJBXKEHHS, YIEIbHYIO
TEIUVIOEMKOCTh ~ BEILECTBA, YACIbHYIO TEIUIOTY IulaBleHus Jpaa, OJC u BHyTpeHHee
CONPOTHUBIIEHUE HUCTOYHMKA TOKA;  IPEACTaBIATh pPE3YyJbTaTbl W3MEPEHUH C YYETOM HX
MO PEIHOCTEM;

NPUMEHATD IMOJTYUYCHHBIC 3HAHUA IJId PCIICHUA (1)I/I3I/I‘ICCKI/IX 3aJa4.

HCMO0JB30BATHL NMPUOOPEeTeHHbIEe 3HAHUS M YMEHHSl B NPAKTHYECKOH /eATeJbLHOCTH H
NMOBCEAHEBHOM KM3HM IJIs:

obecriedeHrss OE30MACHOCTH KU3HEACATEIHPHOCTH B TPOIECCE HCIOJIB30BAHUS TPAHCIOPTHBIX
CPEACTB, OBITOBBIX DSJICKTPONPHOOPOB, OICHKH BIMSHUS Ha OpPraHW3M 4YeJOBEKa WU JPYyrue
OpTaHU3MBI 3aTrPs3HEHUST OKPYIKAIOIICH Cpe/ibl; pallMOHAIBFHOTO TPUPOIOTIOIB30BAHUS U OXPAHbI
OKpYKAaroIlIei Cpeibl;

ompejeNieHus: COOCTBEHHOW TMO3HMIIMA 10 OTHOMICHUIO K DJKOJOTHYECKHUM TpobieMaM U
MOBEICHUIO B IPUPOIHOM cpelie.

15



3. Onuca”ue MecTa y4e0OHOI0 MpeaMeTa B Y4eOHOM IUIaHe

Kunaccsrt: 10-b1i

KonuuecTBo "yacoB 115t uzydeHus npeamera: 684., 24 B HEJIEIO.
KonnyectBo yueOHBIX Henemnb: 34.

KonnuecTBo TeM pernoHalbHOTO COAEpKaHUs: - 44

I'padpukn npoBenenns 1ad6opaTopHbIx pador no ¢pusnke B 10-yHnBepcaabHOM Kiaacce

Ne JIaGopaTopHoii paboTsI Jlara npoBenenus
10V

1. W3ydeHue ABM>KEHHS TeJa 1O OKPY>KHOCTH MO/
JICHCTBUEM CHJIBI TSIKECTH M YIIPYTOCTH.

2. VI3MepeHHe KECTKOCTU MPYKUHBI

3. Hsmepenne kodhHUIESHTA TPEHUS CKOIBKCHHS

4, I/IsyquI/Ie JABHOXKCHHA TCJIA, 6p0H_IeHHOFO TOPHU30HTAJIBHO

5. M3yuenue 3aKoHa COXpaHEHUS MEXaHUYECKON SHEPTUH.

6. OmnsiTHas npoBepka 3akoHa I eii-JTroccaxa.

7. I/ISY‘IGHI/IG MOCJICAOBATCIIBHOTO U MAapaJlJICIIbHOTO
COCOAMHCHUSA ITPOBOAHUKOB.

8. Usmepenne D/IC 1 BHyTPEHHETO COMPOTHBIICHHSI
UCTOYHHUKA TOKA.

I'padpukn npoBeneHnst KOHTPOJIBHBIX padot B 10-Y kiacce

No KoHTposibHOM paboThI Jlata npoBeneHus
10V

Bxopgnas nuargHocTHka.
KonTtponbHas pa6ota Ne 1
«Kunemaruka»
Konrtponbnas padora Ne 2
«lnaaMuKay

Konrtponsnas padora Ne 3
«3aKOH COXpaHEHUsI MMIYJIbCcay
Kontponbnas pabota Ne 4
«MomnexynspHas pU3UKa»
Konrponbnas padora Ne 5
«OCHOBBI TEPMOJIMHAMUKH
Kontponbhas pabota Ne 6
«3aKOHBI MOCTOSTHHOTO TOKa




1)

2)

3)
4)

4. TlmanupyemMble pe3yJbTaThbl H3y4YeHHUs Y4eOHOI0 MpeaMeTa

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y4eOHOT0 MpeaMeTa

JINYHOCTHBIE Pe3y/IbTaThI:

B LIEHHOCTHO-OPUEHTALIMOHHON c(hepe — 4yBCTBO TOPAOCTH 32 POCCUNMCKYIO (PU3NYECKYIO HAYKY,
T'YMaHM3M, IOJIOKUTEIBHOE OTHOILIEHUE K TPYAY, LIEIEYCTPEMIIEHHOCTD;

B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY ManbHEWIEH 0o0pa3oBaTeIbHON
TPACKTOPHH;

B TI03HABATCIIbHOW (KOTHUTHUBHOHM, WHTEJUICKTyalbHOH) cepe — yMeHHE yIpaBlsiTh CBOCH
[103HABATEJIBbHOU JEATEIbHOCTBIO.

MeTanpeamMeTHbIe Pe3yJabTaThI:

WCIIONb30BAaHUE YMEHHMM ¥ HAaBBIKOB pa3JIMYHBIX BHJOB ITO03HABATEIBLHOW JEATEIHHOCTH,
MPUMEHEHHE  OCHOBHBIX  METOJOB  TMO3HAHUS  (CUCTEeMHO-WH(MOPMALMOHHBIM  aHAIU3,
MOJICTTUPOBAHNE U T.J.) JUIsl U3YUCHHsI Pa3IMYHBIX CTOPOH OKPY’KAIOIIECH IEHCTBUTEIILHOCTH;
HCIIOJIb30BAHHUEC OCHOBHBIX MHTCIIJICKTYaJIbHBIX onepaunﬁ: (bOpMYHI/IpOBaHI/IG THUIIOTE3, aHAJIu3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTEMaTU3allvs, BBISIBICHHE NPUYUHHO-CIEICTBEHHBIX
CBsI3€H, IOMCK aHAJIOTOB;

yMEHHE T€HePUPOBATh UCH U OTPEJICIIATh CPEICTBA, HEOOXOAUMBIE JIJISl MX PEaln3alliu;
YMCHHUC ONPCACIIATh HCIU U 3adadu ACATCIIBHOCTH, BBIGI/IpaTB CpCeaACTBa pcaiM3alun HCHCP'I 148
INPUMCEHATH UX Ha IIPAKTUKE,

HCIIOJIb30BAHHUEC PA3JIMYHBIX HCTOYHUKOB AJIA MMOJTYYCHUA (1)I/I3I/I‘~I€CKOﬁ I/IH(l)OpMaIII/II/I, IIOHUMAaHHUEC
3aBUCHUMOCTH COJEp>KaHUsI U (POPMBI MpecTaBiIeHHs] HHPOpMAIK OT Iiesied KOMMYHUKAIUUA U
azpecara.

IIpenmeTHble pe3yabTaThl (Ha 6a3060Mm yposne):

B MI03HABaTENILHOMU cdepe:

JIaBaTh ONPENEICHHS U3yUYECHHBIM ITOHITHAM;

Ha3bIBaTh OCHOBHBIE MOJIO’KEHHUSI U3YUEHHBIX TEOPUH U THIIOTE3;

ONUCHIBATh JAEMOHCTPALIMOHHBIE U CaMOCTOSITENIbHO MPOBEIEHHBIE SKCIEPUMEHTHI, UCIOJB3YS
U1 3TOTO €CTECTBEHHBIN (PYCCKUM, pOJTHOMN) S3BIK U SI3bIK (PU3MKHY;

KJIacCCU(PUIMPOBATh NU3yUYEHHBIE OOBEKTHI U SIBIICHUS;

Jenatb  BBIBOABI M YMO3AaKJIIOYEHHs W3  HAOMIONEHUM, U3Yy4YEeHHBIX  (pu3MuecKux
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh BO3MOKHBIE PE3YJIBTAThI;

CTPYKTYypUPOBATh N3y4YECHHBII MaTepHuall;

HMHTEPIPETUPOBATH PU3NUECKYIO MH(POPMAIIHIO, TOIYYEHHYIO U3 JPYTHMX UCTOYHHUKOB;
NPUMEHSTh TNPUOOpPETeHHbIE 3HaHMA 1O (U3MKe s pemIeHUs NPAKTUYECKHUX 3ajad,
BCTPEYAIOIIUXCA B TOBCEJHEBHOW JKU3HHU, JUId O€301IaCHOrO MCIIOJIb30BaHMsA OBITOBBIX
TEXHUYECKUX YCTPOMCTB, PpalMOHAIBLHOTO MPHUPOJIONOIL30BAaHUS U OXpPaHbl OKpY’Karolen
Cpelibl;

B IIEHHOCTHO-OPUEHTAIIMOHHOW cdepe — aHaIW3UpOBaTh U OLIEHUBATH IOCIEACTBUS IS
OKpY’Karolie cpeapl ObBITOBOM W MPOM3BOJCTBEHHOM JESATEIBHOCTH 4YelOBEeKa, CBA3aHHOW C
HCIIOJIb30BaHNEM (PU3UUYECKUX MPOIIECCOB;

B TPYJ10BOH cpepe — MPOBOAUTH (GPU3NUECKUIN IKCTIEPUMEHT;

B cdepe (u3NYeCKOll KylbTypbl — OKa3blBaTh MEPBYIO IMOMOIIb IPU TPaBMax, CBSI3aHHBIX C
1a00paTOPHBIM 000pPYIOBAaHUEM M OBITOBBIMH TEXHUYECKMMHU YCTPOICTBaMHU.
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JIMYHOCTHBIMH pe3yJbTaTaMu 00y4YeHUs: (PU3UKE B OCHOBHOM IIKOJIC ABISIOTCS:

- C(bOpMHpOBaHHOCTB MMO3HABATCJIbHBIX HHTCPECOB, UHTCIUICKTYAJIBHBIX U TBOPYCCKUX
CIIOCOOHOCTEH yUaIuxcs;

- yOEKIEHHOCTh B BO3MOKHOCTH [TO3HAHUS IIPUPO/Ibl, B HEOOXOIUMOCTH Pa3yMHOIO
UCIIOJIb30BAHUS TOCTHKCHUN HAYKH M TEXHOJIOTHH IS TAIIbHEHUIIIETO PA3BUTHS YETIOBEUSCKOTO
O6H.IeCTBa, YBaXXCHUC K TBOPLAM HAYKHU U TCXHHUKH, OTHOIICHUC K (1)I/I3I/IKC, KaK 3JICMCHTY
00IIIeYeTIOBEYSCKOM KYJIBTYPBI,

- CAMOCTOATENBHOCTh B TNPHOOPETECHUHM HOBBIX 3HAHUN M MPAKTUYECKUX YMEHHIA;

- TOTOBHOCTD K BBIOOPY KHU3HEHHOTO ITyTH B COOTBETCTBUU ¢ COOCTBEHHBIMU HHTEPECAMHU
1 BO3MOXHOCTAMMU,

- MOTHBAIUS 00Pa30BaTEIbHOM AEATSIBHOCTH MIKOJIBHUKOB HA OCHOBE JINYHOCTHO
OPHUEHTUPOBAHHOT'O MOIX0/1a;

- hopMHpOBaHKE IIEHHOCTHBIX OTHOIICHUH APYT K IPYTY, YYUTENIO, aBTOPAM OTKPBITHI
1 U300peTeHMIA, pe3ysibTaTaM 00ydeHUSI.

MeTanpeaMeTHBIMHU pe3yJbTaTaMu 00ydeHUs (PU3UKE B OCHOBHOM IIIKOJIE SIBJISFOTCSI:

- OBJIaJICHWE HAaBBIKAMU CAMOCTOSITEILHOTO MPHOOPETEHUSI HOBBIX 3HAHMIA,
OpraHu3aIuu Y4eOHOU eATeTbHOCTH, IIOCTAHOBKH IIEJICH, MIIaHUPOBAHUS, CAMOKOHTPOJIS U
OLICHKH PE3YJIBTAaTOB CBOEH AEATEIIBHOCTH, YMEHUSAMU NIPEABUIETh BO3MOKHBIE PE3YJIBTATHI
CBOHUX JICHCTBHH;

- IOHUMAaHKE PA3INYUN MEXKTY HCXOIHBIMH (DAKTaMH U TUTIOTE3aMH IS UX OOBSICHEHUS,
TEOPETHUECKUMHU MOJICIISIMUA U PeaTbHBIMUA 00bEKTaMH, OBJIAJICHUE YHUBEPCATIbHBIMU
y4eOHBIMU JEHCTBUSIMU HA MIPUMEPAX TUTIOTE3 JJIsl OObSICHEHUS U3BECTHBIX (DaKTOB U
IKCTIEPUMEHTAIBHON MTPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, PA3pa0OTKH TEOPETUUECKUX MOIeTIeH
MPOLIECCOB WM SIBJIICHUM;

- opMupoBaHUE yMEHU BOCIPHHUMATH, IIepepadaThIBaTh U MPEIBSIBIATH HH(DOPMAITHIO
B CJIOBECHOM, 00pa3HOi, CHUMBOJIMUYECKOHN opMax, aHATU3UPOBATH U MepepadaThIBaTh
MOJTYYEHHYI0 HH()OPMAITHIO B COOTBETCTBUHU C TTOCTABJICHHBIMH 33]Ja4aMH, BBIICIIATh OCHOBHOE
coep KaHue MPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA IMOCTABJIIEHHBIE BOIIPOCHI U
n3jaraTh €ro;

- IPHOOPETEHKE OTBITa CAMOCTOSATEIHLHOTO MTONCKA, aHaI|3a U 0TOOpa uHpopMaImu ¢
WCTIOIB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB U HOBBIX MH(OPMAITMOHHBIX TEXHOJIOTUN TSI
peLICHUS MT03HABATENbHBIX 3a/1aY;

- pa3BUTHE MOHOJOTUYECKON U JUAIOTMYECKOM peuH, YMEHHS BbIPaKaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICTYIITUBATH COOECETHUKA, TOHUMAThH €r0 TOUKY 3PSHHSI, IPU3HABATH MPABO
JIPYroro 4ejioBeKa Ha THOE€ MHEHME;

- OCBOCHUE MPUEMOB JEHUCTBUI B HECTAHAAPTHBIX CUTYaLHUSIX, OBJIAJICHUE
IBPUCTUYECKUMHU METOJIaMU PELICHUS TPOOIIeM;

- (hopmupoBaHUe yMeHUI pabOTaTh B TPYIIE C BHITOJIHEHUEM PA3IMYHBIX COIUATBHBIX
poJiel, MpeACTaBIATh U OTCTAUBATh CBOU B3TJISABI M YOSKIEHUS, BECTU AUCKYCCHIO.

IIpenmMeTHBIMU pe3yJbTaTaMM 00y4eHUs (PU3UKE B OCHOBHOW HIKOJIE SIBISIOTCS:

- 3HaHMS O TPUPOJIE BAKHEUITNX (DU3UUECKUX SIBICHUN OKPYKAIOIIETO MUPa U
MMOHMMAaHHE CMbIcTa (PU3UYECKUX 3aKOHOB, PACKPHIBAIOLINX CBA3b U3yUEHHBIX SIBICHUML;

- YMEHUS MOJIb30BATHCSI METOJAMH HAYYHOT'O UCCIEA0BAHUS SIBICHUIN IPUPOIBI,
MIPOBOAUTH HAOIIOICHUS, TUTAHUPOBATDH U BBIMOIHITH SKCIIEPUMEHTBI, 00padaThIBaTh
PE3yNbTaThl U3MEPEHUH, MPECTABIIATH PE3YIbTATH H3MEPESHHIA C TTIOMOIIBIO TAOIHUIL, Tpadu
KOB U (opMyII, OOHAPYKHUBATh 3aBUCUMOCTU MEXKIY (PU3NUECKUMU BEIUYUHAMH, OOBSCHATD
MOJyYEHHBIE PE3YJIbTAThI U JAEJaTh BBIBOJIbI, OLICHUBATH IPAHUIBI IOTPEMIHOCTEN PE3YJIbTATOB
HU3MEPEHUI;

- YMEHHUS MPUMEHSATh TCOPSTHUYSCKUE 3HAHUS 110 (PU3HMKE HA MMPAKTUKE, PEIIaTh
(u3nueckue 3aJaun Ha MPUMEHEHUE TOTyYEHHBIX 3HAHUI;
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- YMEHUS W HaBBIKU IPUMEHSATH [OJYyUYEHHbIE 3HaHUS IJIs1 OOBACHEHHUs TNPUHILIUIIOB
JEUCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOMCTB, PEIICHUS IPAKTUYECKUX 3a]1a4 [IOBCEHEBHON
KHU3HH, o0ecrieueHHs 0€30I1acCHOCTH CBOEH KU3HH, PALIMOHAIBHOTO IPUPOIOIOIb30BAHUS U
OXpaHbl OKPYXKalOLEN CPebl;

- (hopmupoBaHHe yOeKI€HHUs B 3aKOHOMEPHOM CBSA3M U MI03HABAEMOCTH SIBJICHUM
NPUPOJBI, B OOBEKTUBHOCTH HAYYHOTO, 3HAHUS, B BEICOKOHM IEHHOCTH HAYKH B Pa3BUTHUU
MaTepHUaIbHON U JyXOBHOU KYJBbTYPHI JIOJICH;

- pa3BUTHE TEOPETUUECKOTO MBIIIUICHUSI HA OCHOBE ()OPMUPOBAHUS YMEHUI
yCTaHaBJIMBATh (PAKTHI, pa3IuyaTh IPUUUHBI U CJIEJCTBUS, CTPOUTh MOJEIH U BbIIBUTaTh
THIIOTE3bl, OTHICKUBATh U (POPMYIIMPOBATH JOKA3aTEIbCTBA BHIABHHYTHIX THIIOTE3, BEIBO
JIUTh U3 SKCIIEPUMEHTANIBHBIX (PAKTOB U TEOPETHUECKUX MoJeel (PU3NUeCKre 3aKOHBI;

KOMMYHI/IKQTI/IBHLIG YMEHUA JOKIIaAbIBATh O PE3YJIbTaTaX CBOCI'0 UCCIICJOBAHNA,

y4acTBOBaTh B AUCKYCCUH, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BATH CIIPABOYHYIO
JUTEpaTypy U APYyTrHe UCTOUYHUKU MHPOPMAIUH.
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KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIbBI

Kontposbnas padora Ne 1 «Kunematnka»
Bapuanr 1

YpoBeHb «A»

1. CxonbKO BpeMEHU TacCaXKup, CHISAIIMN Yy OKHA M0e3/1a, HIYIIEero CO CKOPOCThI0 54 KM/4, OyaeT
BUJIETH MPOXOAIIUN MUMO HErO BCTPEUHBIN M0€3/1, CKOPOCTh KoToporo 36 km/u? JlnuHa moesna

250 m.

2. ABTOMOOUITH IBUKETCSI CO CKOPOCTH 72 KM/4. Ompenenure yeckopeHue aBToMo0us, ecu yepes 20

C OH OCTAaHOBUTCA.

3. 3a KaKoe BpeMs aBTOMOOMIIb, ABHTasCh M3 COCTOSHUS TIOKOS ¢ yckoperueM 0,6 m/c?, mpoiizer 30

m?

Yposens «B»
4. Tennoxol MPOXOAUT PACCTOSHUE MEXY JBYMs TOpPOJaMU BBEpPX IO TeueHHIO peku 3a 80 4, a BHU3
1o TeueHuto3a 60 4. Onpenenute BpeMs, 3a KOTOPOE PaCCTOSTHUE MEXAY FOPOJIAMH MPOIUIBIBET

TIJIOT.

5. IIpu B3nete camornet 3a 40 ¢ mpuobdbperaet ckopocth300 kM/4u. KakoBa anmuHa B3JI€THON

OJIOCHI?

6. OnpesennTe HAYAIBHYIO CKOPOCTh TeNa, KOTOPOE, IBUTasCh C yCKOpeHHeM 2 M/c2, 3a 5 ¢ IpoXOoIuT

MyTh, paBHBIN 125 M.
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Bapuant 2

YpoBeHb «A»

1. OpnHoBpemMeHHO U3 MyHKTOB A U B, paccrosiHue MeXay KOTOpbIMH paBHO 250 KM, HaBCTpedy
Apyr
JpyTy BblEXaaH JBa aBToMoOMIs. OnpeienuTe, Yepe3 Kakoe BpeMst BCTPETATCSI aBTOMOOUIIH,
ecinu
UX CKOPOCTH COOTBETCTBEHHO paBHBI 60 km/4 11 40 KM/4.
2. TponneitOyc Tporaercs ¢ Mecta ¢ yckopenueM 1,2 m/c2. Kakyto ckopocTb npuodperaer
Tposendyc 3a 10 c?
3. PaccuwnraiiTe ycKOpeHHE 1O€3/1a, IBMKYIIETOCS CO CKOPOCThIO 18 KM/4, eciii OH, HauaB

TOPMOYKEHNE, OCTaHaBIuBaeTcs B TeueHue 10 c.

YpoBenb «B»

4. Katep nepemnpasmusiercs yepe3 pexy. CKOpoCcTh TeUeHus paBHa 3 M/C, CKOPOCTh KaTtepa B CTOSTYCH
Bosie — 6 M/c. OnpeaenuTe yroj Mexay BEKTOPaMU CKOPOCTH KaTepa OTHOCUTEIBHO BOBI U
CKOpPOCTH TE€UYEHHs, €CIIM KaTep MeperIbiBaeT peKy Mo KpaTyaimemy myTH.

5. ABTOMOOUIIB, IBHXKYIIUNCS CO CKOPOCTHIO 36 KM/4, HAUMHAET TOPMO3UTH U OCTAHABJIMBACTCS
gepes
2 c. KakoB TopMO3HOI yTh aBTOMOOMIISA?

6. UYeMy paBHO YCKOpEHHE IyJIU, KOTOpast, IPOOUB CTEHY TOJIIMHOM 35 CM, yMEHBIIINIA CBOIO

ckopocth ¢ 800 mo 400 m/c?
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Koutpoabhas padora Ne 2 «/[uHamuka
Bapuanrt 1

YpoBeHb «A»
1. KakoBa cuiia HaTs>KEHUSI TpOca NMPU BEPTUKAIbHOM IoAabeMe Ipy3a maccoi 200 Kr ¢

ycKopeHHeM 2,5 m/c??
2. Baronertka maccoii 40 kr nBuketcs noja neictsueM cuiibl 50 H ¢ yckopenuem 1 m/c2.
Onpenenute CUITYy COMMPOTUBIICHHUS.
Yposenb «B»

3. Ha HuTH, mepekMHYTOU Yepe3 HeNMOABUKHBIN OJ0K, MOJBEUICHBI IBA TPy3a Maccoi
11 ru 13 r. Korga rupu oToycTHIIM, CUCTEMA MPUIILIA B IBHKEHHE C YCKOPECHUEM

81,8 cm/c?. KakoBo YCKOpeHHUe CBOOOHOTO MaJAeHHUs ISl JAHHOTO MecTa?

4. Tponueiibyc maccoii 10 T, Tporasichk ¢ mecta, Ha myTu 50 M mpuodpen ckopocts 10 m/c.

Hailinute ko3¢ ¢duuinenT Tpenus, eciau cuia taru pasHa 14 xH.
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Koutpoabnas padora Ne 2 «/[uHamuka
Bapuanr 2
YpoBeHb «A»

1. C xakuM yCKOpPEHHEM JBUXKETCS BEPTUKAJIBbHO BBEpX Teyo maccoil 10 kr, ecnu cuia
HaTsKeHus Tpoca paBHa 118 H?
2. Haitgure cuiy, cooOImaronryro aBTOMOOMIIIO Maccoi 3,2 T yCKOpeHHue, eciiu oH 3a 15 ¢

OT HayaJja JABWKCHHS pa3BUJI CKOPOCTh, paBHYIO 9 m/cC.

Yposenb «B»

3. Teno ocraHaBIMBaETCS MO IEHUCTBUEM CUIIBI TpeHUSA. UeMy paBHO MPH ITOM YCKOpPEHUE,
eciu kodpumuent Tpenus 0,27

4. [TapamrroTUCT, TOCTUTHYB B 3aTSKHOM MPBIKKE CKOPOCTU 55 M/C, pacKpbLI MapanltoT,
nocJiie yero 3a 10¢c cKkopoCTh €ro yMeHbIUIach 10 5 M/c. HaiinuTe cuimy HaTsKEHHS CTPOIIOB

MapalInTa, €CIu Macca napamroTucta S8OKr.
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KonTpoabHnas padora Ne 3 «3aKkoH cCOXpaHeHHSI MMILYJIbCA)
Bapuanr 1
YpoBeHb «A»

1. Monekyna maccoit 8-10 2% kr moaneTaeT neprneHIUKyIAPHO CTEHKE CO CKOPOCThI0 500 M/c
b
yJapsieTcsi 0 Hee M OTCKAaKMBAET C TOM )K€ MO BeJIMYMHE CKOpPOCThI0. Halimute nu3amMmeHnenue

HMITYJIbCA MOJIEKYJIBI IIPH yAape.

2. Yemy Oynet paBHA CKOPOCTh BarOHETKH Maccoi 2,4 T, IBUKYIIEHCS CO CKOPOCTBIO 2 M/C,

MoCJIe TOr0 Kak Ha BarOHETKY BepTHKaIbHO cOpocunu 600 kr necka?

Yposensb «B»
3. OT aByXCTymeHYaTON pakeThl oOmeil Macco 1 T B MOMEHT JOCTHXEHHs ckopocTH 171
M/C oTmenuiach €€ BTopas cTyneHb Mmaccod 0,4 T, CKOpPOCTh KOTOpPOH TIpHU 3TOM
yBenuuminack g0 185 m/c. Ompenenure CKOPOCTh, ¢ KOTOPOW CTajia JBUTAThCS TepBas

CTYIICHb PAKCTHI.

4. JIBa mapa ABMXKYTCSI HABCTpeUdy ApPYT APYry ¢ OAMHAKOBOW CKOPOCThIO0. Macca nepBoro mapa
1 xr. Kakyro mMaccy noJkeH MMETh BTOPOM 11ap, YTOOBI IOCJIE CTOJIKHOBEHHUS MEPBBIN IIap

OCTaHOBUIJICS, @ BTOPOW MOKATUJICS Ha3aJl C MPEKHEN CKOPOCTHIO?
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KonTpoabnas padora Ne 3 «3aKkoH cCOXpaHeHHS] MMILYJIbCA)
Bapuanrt 2
YpoBeHb «A»

1. ap maccoii 100 r gBuxeTcs co ckopocThio 5 M/c. Ilocne ynapa o cTeHKY OH cTal
JIBUT'aThCsl B IPOTHBOIIOJI0KHOM HAaIPaBJIEHUH CO CKOpPOCThIO 4 M/c. Uemy paBHO

M3MEHEHHE UMITYJIbCa I1apa B pe3yJbTaTe yaapa O CTEHKY?

2.Manpbunk Mmaccoi 20 Kr, cTOS Ha KOHbKaX, TOPU30HTAIbHO OpOcaeT KaMeHb CO CKOPOCTHIO
5 M/c. Uemy paBHA CKOPOCTh, C KOTOPOH Mocyie OpocKa MoeAeT MaIb4HK, €CJIM Macca KaMHs 1

Kr?

Yposenb «B»

3. TlpoTon, ABuKymuiics co CKOpocThio 2 10* M/c, CTONKHYNCS ¢ HEMOABUKHEIM
SIApOM aToMma renusi. Paccunraiite CKOpoCTh siipa aToMa refids mocje yiapa, €CIu CKOPOCTh

4
npoToHa ymeHbmuiach 10 0,8 « 10 m/c. Macca simpa atoma resusi 60JIbIlie MacChl MPOTOHA B 4

pasa.

4. V3 noaku, mpuOImKaromencs kK oepery co ckopocteio 0,5 mM/c, Ha Geper MpHITHYT YeJT0BEK
CO CKOPOCTHIO 2 M/C OTHOCUTENbHO Oepera. C Kakoi CKOPOCTHIO OyNeT ABUTATHCS JIOJKA

rocJie MpbhKKa YeJaoBeKa, eciii Macca yenoBeka 80 kr, a Mmacca jiogku 120 kr?
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KonTpoasnas padora Ne 4
«MoJiekynsipHas pU3HKa»

Bapmuanr 1

Kaxkoe xonmuecTBo BemiecTBa ( B MOJISIX) COACPKUTCA B AIIOMUHUEBOM ATl MacCoi
3,6 kr?
[Tox xakum maBiIeHUEM HAXOJIUTCS Ta3 B COCY/IE, €CIIM CPEIHUN KBaJAPaT CKOPOCTH €ro
MOJIEKYJI 10° MZ/CZ, KOHIIEHTpaLUs MOJIEKYJI 2,8 10%° M'3, a Macca KaxkJ10M MOJIEKYJIbI
3,710 kr.
KakoBa Temnepatypa 21 r kucnopoaa Oz, Haxozsuerocs nox gasieHueM 2Mlla u
3aHUMaroero oosem 1,9 in?
Haiinute maccy raza neona Nep, Haxosmierocst B 0aymuione o0bemMoM 311 pu
temneparype 17°C naBnenue, co3naBaemoe razom pasHo 90 MIla.
YTo MpOUCXOAUT C Ta30M Ha KaXJI0M y4yacTke rpaduka’?
JaiiTe Ha3BaHME KaXKI0T0 MUKJIA TIporiecca. M300pasute 3TH nporecch B ocsix VT.

P, Ila

A l

>V, M

Bapuanr 2

Kaxkyro maccy umerot 3-10% monexyn azora Na?

OnpenenuTts CpeiHIO KHHETHUECKYIO SHEPTHIO IIOCTYNATEIbHOTO JBUKEHNUS MOJIEKY

raza Bo3ayxa npu napienun 10° ITa. KoHnenTpanus Monexyn Bo3ayxa pasaa 3-10%° w3,

Cocyn 06bemoM 4-10° M HanomnHen azotom, ox gasnernem 300 xITa mpu TemmepaType

37°C. Onpenenute Maccy a3ora.

Haiinute 06bem cocyza, B KOTopoM HaxoauTcst Bogopoa Hz maccoit 5 kr npu

temmneparype 25 C u naBnernn 70 Mlla. [lonydeHHbIN pe3ynbTaT BRIpa3UTe B TUTPaX.

YTo mpoMCXOAUT C Ta30M Ha KaKAOM ydacTke rpaduka? [laiiTe Ha3BaHHE KaXKIOTO KA
nporecca. M3o0pasute 3tu npouecchl B ocsix PT.

Vv, M

v

T,K
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Kontpouabnas paéora Ne 4
«Mouekyasipuas pusuka

Bapuant 3

Kaxkoa macca 200 monb yriuekucioro raza CO2?
OmnpenenuTs CpeIHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYJI Ta3a, HaXOISIIEToCs MO/
napnenueM 600 xIa, ecnu KoHIEHTparms Monekyn rasa 10 M | a macca kax0it
Monekyns! 2-1072%8 k.
Kakoe koinmuecTBO BeIIecTBa HAaXOAUTCS B Ta3e, eciu nmpu temreparype -13°C u
nasinenun 500 kIla o6bem raza pasen 3007
ITpu kakoil TeMneparype HaxoauTCs ra3 B 6amione 030H O3z, €CJIM U3BECTHO, UT 00BbEM
cocyna 9 11, macca rasza 6 kr npu gasinenuu 27 Mlla.
UTo MpOMCXOUT C Ta30M Ha KaXJIOM y4dacTke rpaduka’?
JlafiTe Ha3BaHUE KAXKIOT0 IMKJIa Ipotiecca. M3o06pa3ute 3Tu nporecchl B ocsax PT.

Vv, M3
A 3 P 2

> TK

Bapuanr 4

Kaxkoe xonmaectBo BemecTBa (B MoJisix) comepkurcs B 40 T Boasr H 20 ?

B cocyne naxoautcs ra3 npu temnepatype 15 °C. Onpenenute CpeHIOI KHHETHYECKYIO
SHEPTHI0 Xa0TUYECKOTO IBIKEHUS MOJIEKYIT rasa.

Omnpenenute AaBjleHHe Bo3ayxa B cocyae oobemoM 5-107 m3, ecm ero macca 371, a
temriepatypa 40°C.

Haiinute maccy rasa kucnopona Oz, Haxosmierocs B 0amione 00beMoMm 411 npu
temriepatype 28 °C, naBineHue, cozgaBaemoe ra3om pasHo 75 Mlla.

UTO mpOUCXOANT C Ta30M Ha KaXJIOM ydacTke rpaduka?

JlaiiTe Ha3BaHWE KAXKIOTO0 ITUKJIA Tiporiecca. M3o6pa3ute »Tu mportecchl B ocsix VT.

P, Ila
y

>V, M
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KonTtpoabnas padora Ne 5
«OCHOBBI TEPMOIHUHAMUKI)
Bapuanr 1
YpoBeHb «A»

1. quy paBHAa BHYTPCHHAA DHCPrusa BCCX MOJICKYJ OJHOATOMHOTO HACAJIBHOI'O I'a3a,

nmetorero oosem 10 M3, npunasnennn 5 « 10° Ia?

2. Kakyto paboTy coBepuiaet ras, pacmupssach npu mnocrossuaoM nasieruu 200 klla ot

obowema 1,6 1 g0 2,6 n?

Yposenb «B»

3. AzoT umeet oowvem 2,5 1 npu nasiaenuu 100 xlla. Paccuuraiite, Ha CKOJIBKO U3MEHUTIACH
BHYTPEHHSSI DHEPTUsl ra3a, €CJIM IPU YMEHbIICHUH ero o0bema B 10 pa3 paBienue

nossicuioch B 20 pas.

4. TemnepaTypbl HarpeBaTes U XOJIOAWIbHUKA UI€AJIbHOM TEIUIOBOM MaIlNHbI
cooTBeTcTBeHHO paBHbI 380 K 1 280 K. Bo ckonpko pa3 yBennunrcs KIIJ mammnsl, ecin

TEeMIIEpaTypy HarpesaTtess yBeauuutb Ha 200 K?
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KonrpoabHnas padora Ne §
«OCHOBBI TEPMOIUHAMHKID)
Bapuanr 2
YpoBeHb «A»

1. Kak uzmenutcs BHyTpeHHss sHeprusa 400 r reius npu yBeJIMYEHUHU TemIiepaTypsl Ha 20

°C?

2. Onpenenmure KIIJ| wmeanpHOW TEIUIOBOM MAaIIMHBI, UMEIOIICH TeMIIEpaTypy

Harpesatesst 480 °C, a remnepatypy xonoauiabHuka — 30 °C.

Yposenb «B»

3. Bo3ayx maccoii 200 r HarpeBarT pu MOcTossHHOM AaBiieHuu oT 40 1o 80 °C, B pe3yibTarte
gero ero oobeM yBemmuuBaercs Ha 0,01 M. HacKoIbKO TP 3TOM M3MEHAETCS BHYTPEHHSS
SHEPTHUs BO3/yXa, eclii ero nasieHue paBHo 150kI1a? ¥V nenbHas TeninoeMKoCTh BO3ayXxa

npu nocrossaHoM AaBineHuu paBHa 1000 J[x/(kr- °C), monspHas Macca Bo3nyxa — 29

/MOJIb.

4. B mumuHape o6bemoM 0,7 M° HaxoauTcs ras npu temmepatype 280 K. Onpenenute padoTy

rasa IIpH1 paClIMpCHUHU B pE3YyJIbTaTC HArp€BaHWA Ha 16 K, €CJIM JaBJICHUEC IIOCTOSAHHO U

pasno 100 kIIa.
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KontpoubHnas paGora Ne 6
«3aKOHBI NOCTOSIHHOTO TOKA»

Bapuant Ne 1
3agaua 1
Axxymynstop motouukia umeet IJIC 6 B n BHyTpennee conporusnenue 0,5 OMm. K Hemy
MOJIKJIIOUEH peocTaT conpoTuBieHueM 5,5 Om. Halinute cumy Toka B peocTtare.
3amaua 2
UYepes npoBoaHUK JauHOM 12 M u ceuenuem 0, 1 MMZ, HaxoJsmuics noa Hanpsokenuem 220 B,
nporekaer Tok 4 A. OnpenenuTe yaenbHOE COIPOTUBICHUE TPOBOAHUKA.
3agauya 3
B ceTb mapannenbHO BKIIOYEHBI TpH Jiamiibl. ConpoTUBIIeHUE NTepBoH tamnbl 3 OM, BTOpOit
19 Owm, conportuBnenue TpeThelt ammsl 7 Om. Hanpsokenne B menu 80 B.
Haiigute ob1iee conpoTuBIeHUE LIETIH.
Haitgure cumy Toka B Ka)x0i amrie.
Yemy paBHa oOm1ast cuia Toka?
HauepTute cxemy, eciy U3BECTHO, UTO B LIENU KPOME JIAMII UMEETCSI UCTOUYHUK TOKA, KIIF0Y,
aMIepMeTp, U3MEPSIOIMINI OOIYI0 CHITY TOKA.
3anaua 4
B ceTb nocnenoBaTenbHO BKIIOYEHBI Ba PE3UCTOPA: COMPOTUBIIEHUE IIEPBOIO PE3UCTOPA
17 Om, conpotusienue Broporo 34 Om. Halinure HanpsikeHUe Ha BTOPOM PE3UCTOPE, €CIU
HaIlpsDKEHUE Ha IepBoM paBHO 34 B.
UeMy paBHa cuiia TOKa B 1ienu?
Yemy paBHO 0011I€€ CONPOTUBIICHNE?
Uemy paBHO oO111ee HanpsiKeHue?
Haueprtute cxemy, eciy U3BECTHO, UTO KPOME JIBYX PE3UCTOPOB B LIEMH UMEETCS UCTOUHHUK
TOKA, KJIFOY, BOJIBTMETP, U3MEPSIOLIUI HAIIPSIKEHUE HA TIEPBOM PE3UCTOPE.
3amaua 5
B OBITOBOI 2JIEKTPOTUIMTKE, pacCUMTaHHOM Ha HanpspkeHue 220 B, umerotces nBe crimpainy,
CONPOTHUBIIEHUE KaXK0HM 13 KOTOpbIX paBHO 80,7 OM. C mOMOIIBIO MEPEKITI0YaTelis B CETh

MOKHO BKIIIOYUTH OAHY CIIMpPaJib, ABC CIIMpaJIN MOCICA0BATCIIPHO U ABC CIIMPAJIN IIapaJlJICTIbHO.

Haittu MOITHOCTB B KaX0M CiIydae.
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KonTpoabnas padora Ne 6
«3aKOHBI OCTOSIHHOTO TOKA»

Bapuant Ne 2

3apava 1
D/1C 6arapeiiku kapmanHoro ponapuka pasHa 3,7 B, BHyTpennee conpotusienue 1,5 Om.
barapeiika 3amMkHyTa Ha conpotusienue 11,7 Om. KakoBo HamnpsikeHHe Ha 3aKuMax
OaTapeiiku?
3anaya 2
Paccuuraiite cuity TOKa, IPOXOJAIIEro 110 MEAHOMY ITpoBoay AymHOoM 100 M u momansro
nonepeynoro cedenus 0,5 Mm? | Ipu Hanpskenuu 6,8 B.
3amaua 3
B cetp napasmiensHoO BKIIIOUEHBI TpH JJaMibl. ConpoTHBiIeHHE epBOH J1amiibl 7 OM, BTOpoi
12 Om, conpoTtusnenue tperbei namnsl 4 Om. Hanpsoxenue B nenu 42 B.

Haiinure obiiee conpoTUBIEHUE TETIH.

Haitnure cuny TOoKa B Ka)K101 J1amIie.

Yemy paBHa o011as cuiia Toka?

Haueprute cxeMy, eciy U3BECTHO, UTO B LIENIM KPOME JIaMII UIMEETCSl MCTOYHHUK TOKa, KIII0Y,

aMIEepMETp, U3MEPSIOIINI OOIIYI0 CHUITY TOKA.
3amaua 4
B ceTpb nocnegoBatenbHO BKIIOYEHBI ABa PE3UCTOPA: COMPOTHUBIIEHUE TIEPBOTO PE3UCTOPA
23 Owm, conporusienue Broporo 6 OM. Haiinure HanpspkeHne Ha IEPBOM PE3UCTOPE, €CIIN
HaIlpsDKEHUE Ha BTOPOM paBHO 12 B.

Yemy paBHa cuia TOKa B LENH?

Yemy paBHO o0111€€ CONPOTUBIIEHUE?

Yemy paBHO o011iee HarpspkeHue?

Haueprute cxemy, eciy U3BECTHO, UTO KPOME JIBYX PE3UCTOPOB B IIEMH UMEETCS UCTOYHHUK
TOKA, KJIF04, BOJIETMETP, U3MEPSIOLINI HANIPSKEHNE Ha BTOPOM PE3UCTOPE.
3agaya S

I[eCSITL napaJijIeJIbHO COCAUHCHHBIX JIAMIT COITPOTUBJICHHUEM I10 0,5 KOM, PACCYHUTAHHBIX KaXKas

Ha HanpsbkeHue 120 B, nurarorcs yepes3 peoctaT ot ceTu HanpsbkeHnueM 220 B. Kakosa
MOIITHOCTb 3JIEKTPUYECKOI0 TOKA B peocTare?

31



OCHOBHOI1 HHCTPYMEHTAPH I 1JI1 OLICHUBAHUSA Pe3yJIbTATOB

OIIeHKa YCTHBIX OTBE€TOB YUalquxcs mo (]msmce

Ouenka «5» CtaBuTCS B TOM Cllydae,, €ClIM yYalluics M0Ka3bIBaeT BEPHOE IOHUMaHHUE
(U3MYEeCKOl CYIIHOCTU PacCMAaTPUBAEMBIX SIBJIEHUHM U 3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPHUH,
JTa€T TOYHOE OIpeJIETICHUE U UCTOJIKOBAaHNUE OCHOBHBIX ITOHATHH, 3aKOHOB, TEOPHIA, a TaKXKe
IIPaBUIIbHOE onpesiesieHre (PU3NYECKUX BETUUNH, UX €JUHULL U CIIOCOO0B U3MEpPEHUs;
IIPaBWJIBHO BBIMOJIHAET YEPTEXKHU, CXEMbI U I'pauKU: CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COIIPOBOXkKAAET PaccKa3 HOBBIMU IIPUMEpPAMH, YMEET IPUMEHUTH 3HAHMSI B HOBOM CUTYallMH IIPU
BBINOJTHEHUH IPAKTUUECKUX 3aJJaHUI: MOXKET YCTAHOBUTH CBS3b MEXKAY U3y4aeMbIM U paHee
M3yYEHHBIM MaTe€pHajIoM MO Kypcy (PU3HKH, a TAKKe C MaTepHajioM, YCBOCHHBIM IPU U3yYEHUU
JIPYTUX IPeIMETOB.

Ounenka «4» CtaBuUTCS, €CJIM OTBET YUEHUKA YIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUAM K
OTBETY Ha OLIEHKY «5», HO 1aH 0€3 NCI0JIb30BaHUsl COOCTBEHHOIO IIaHA, HOBBIX IPUMEPOB, 0€3
MPUMEHEHMs 3HaHUI B HOBOM CUTyallnu, 0€3 UCTIOIb30BaHUs CBSI3€H ¢ paHee U3yYEeHHBIM
MaTepHuagoM, U MaTepuaioM, YCBOCHHBIM MPU U3YUYEHUU APYTUX MPEIMETOB; €CIIH yUaluiics
JIOITyCTUIT OJIHY OIIMOKY WJIM He OoJiee ABYX HEZOYETOB U MOXKET I'a HCIIPABUTh CAMOCTOSITEIILHO
THU ¢ HEOOJIBIION OMOILBIO YUUTEJIS.

Ounenka «3» CtaBuTCS, €CIM yYaIIUNCS NPaBUIIBHO MOHUMAET (PU3UYECKYIO CYITHOCTb
paccMaTpuBaeMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAENbHbIE TPOOEIHI B
YCBOEHHH BONPOCOB Kypca (pU3MKH, HE MPENATCTBYIONINE JalbHEHIIEeMY YCBOCHHIO
MIPOrpaMMHOI0 MaTepuala ; yMeeT IPUMEHSThH [TOJIy4eHHbIE '3HaHUSI IPU PELIEHUH TPOCTHIX
3aJ1a4 C MCIIOJIb30BaHUEM TOTOBBIX (OPMYJI, HO 3aTPyIHSACTCS MPH PELICHUN 3a7a4, TPEOYIOIUX
npeoOpa3oBaHKs HEKOTOPBIX GOPMYII; JOMyCTUII He OoJiee 0JIHOM rpyOoit U oJHOM HerpyOoit
OLIMOKM U TPeX HEeJI0UETOB, IOMYCTHII YEThIPE WU MATh HEJ0YETOB.

Ouenka «2» CtaBuTcCs, €ClU y4allluiicsl He OBJIa/ie]l OCHOBHBIMU 3HAHUSMU U YMEHUSIMU
B COOTBETCTBHUH C TPEOOBAHUSAMH ITPOrPaMMBI M JIOMTYCTHII OOJIbIIE OMMUOOK U HEIOYETOB, UEM
HEOO0XOAUMO I OLIEHKHU «3».
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OneHnka nmucbMEeHHBIX padoT yyammuxcs no ¢pusuke

Onenka Buag ommoku
I'pybas Herpyo0asn Henouer
omuoKa omuoKa
«5» - - 1
«“4» - - i 2-3
«3» 1 - 2
«3» - i 1 3
«3» 1 i 1 -
«3» - i 2-3 -
«3» - - 4-5
«2» 1. Yncno omuOOK U HEJJOUETOB MPEBBIIIACT HOPMY OLICHKH «3»
WJIM BBITMIOJTHEHO MeHee 2/3 paboThl
2. Eciiu y4eHHK COBCEM HE BBIMOJIHUI PabOThI

Bujg ominoku

Pacumm¢ppoBka, KOHKpeTH3alusi BUIa OIIUOKHU

I'pyObie omudku 1. He 3Haer 3aKOHOB, BEJIMYUH, TEOPUH, (HOPMYJI, €AUHUI] H3MEPEHUSI.

2. He ymeet npumeHsITh POPMYIIBI, 32aKOHBI.
3. He npaBuibHO 1aet 00BsICHEHUE X0/1a PEIICHUS 3a/1a4.

Herpyosbie 1. HerounocTb yepTexa, rpaduka, CXeMBI.

OIIUOKU 2. HepammoHansHBIN BEIOOp X012 pEIICHHUS 3a/1a4H.

3. OmuOKY BEIYUCIUTEIHHOTO XapaKTepa.

Henouetsl 1. HeOpexHoe BBHIMOTHEHUE 3aMKUCH 3aa9H.
2. HepalMOHAaJIbHBIC BEIYUCIICHHUS.
3. HepaluOHAJIbHBIEC TPUEMbI PELICHUS 3ada4u.
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2.1.
2.2.

2.3.

3.1.
3.2.
3.3.
3.4.
3.5.

3.6.

4.1.
4.2.
4.3.

5. Copep:xxanue yueOHOro Kypca

Beenenue
®u3uKa U NO3HAHUE MUPA.
MexaHuka

Kunemaruka

JnHamuka

Hayuonanvno-pezuonanvuulii KOMROHEHm
16.10. Pewuenue 3a0au «Bec menay 1u

17.10. Pewenue 3a0au «Kecmxocmov mena» 1u
23.10. Pewenue 3a0au «Cuna mpenusn» lu
3aKOHBI COXPAHEHHUS

Mounekyasipaas ¢pusuka. TepMoauHaMuka

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TeOpUn
TemnepaTtypa. DHEprus TEIJIOBOIO IBUKEHUS MOJIEKYJI
["a30BBIE 3aKOHBI

B3anmHuble npeBpalieHus )KUIKOCTEN U ra3oB.

TBepasble Tena

Hayuonanvno-pezuonanvnotii komnonenm «llone3nvie
ucxkonaemvwie 6 bypamuuy Iu

OCHOBBI TEpPMOJMHAMUKHI

OCHOBBI 3J1eKTPOAUHAMHKH

DIIeKTpOCTaTUKA
3aKOHBI TIOCTOSIHHOT'O TOKA
DNEeKTPUUECKUN TOK B pa3IMUYHbBIX Cpelax

Hroro:

14

28 gyacos

8 uyacos
12 yacos

8 vacos

20 gacoB

5 gacos
3 yaca
2 Jaca
2 Jaca
2 Jaca

6 gacos
19 gyaca

7 4acoB
7 4yacoB
5 gacos

68u
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Copnepxanue yueOHOro Kypca

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslil MeToa no3HaHus.

Metoabl Hay4HOTO HCCIE0BaHMUs (U3UUECKUX SIBICHUI. DKCHEpUMEHT M TEOopHs B Ipolecce MOo3HaHWsA NpHUpojbl. [lorpemrHocT u3MepeHus
¢usnvecknx BenwuuH. Haydneie rumore3bl. Moaenu ¢usndeckux siBneHui. dusndeckre 3aKOHBI U TEOpUHU. | paHHIBI MPUMEHUMOCTH (DU3MYECKUX
3akoHOB. Pu3nueckas kaptuHa Mupa. OTKpBITUS B (pU3HMKe — OCHOBA IIpOrpecca B TEXHUKE U TEXHOJIOIMU IPOU3BOJICTBA.

MexaHuKa

Cuctemsl orcuera. CKaisipHble U BEKTOpHbIE (PM3WYECKHE BEIUUMHBI. MeXaHMYeCKoe IBM)KEHHE M ero BHIbl. OTHOCHUTEIBHOCTh MEXaHHYECKOIro
JNBWKEHUsA. MrHOBEHHAsI CKOPOCTb. YCKOpeHHe. PaBHOyCKOpeHHOE IBHKEHHE. J[BM)KEHHE IO OKPYXXHOCTH € IOCTOSHHOW IO MOJIYJIIO CKOPOCTBIO.
[IpuHuun oTHOCHTENBHOCTH [ anues.

Macca u cuna. 3akoHbl AMHaMUKH. CriocoObl u3MepeHus cuil. HeplinaabHble CUCTEMBI OTCYETa. 3aKOH BCEMHPHOTO TATOTEHUS.
3akoH coxpaHeHHs umIysibca. KuHernueckas sHeprust u padora. [loTeHumanbHas sHeprus Teia B rpaBUTALMOHHOM mojie. IloTeHuumanbHas sHEprus
yIpyro 1e(popMHUPOBAHHOIO TeJla. 3aKOH COXPAaHEHHs MEXaHUYECKOM SHEPIHH.

JdemMoHCcTpanuu
1. 3aBuUCHUMOCTb TPAaEKTOPUHU OT BHIOOpA OTCYETA.
[Tagenuie Ten B BO3IyXe U B BaKyyMe.
TpaexkTopusi JBUKEHUS TeJa, OPOIICHHOTO TOPH30HTAIIBHO.
SIBrieHue MHEPLIMH.
OTHOCHUTENBHOCTD MOKOS M IBUYKCHUSI.
OTHOCUTENBHOCTh MEPEMELICHHS U TPACKTOPHH.
W3mepenue cui.
CroxeHue Cuil.
. 3aBHCHMOCTb CHJIBI YIIPYTOCTH OT Jie(hOopMaIinu.
10. PeakTuBHOE IBUKEHUE.
11. HaGmronenue Manbix nedopmanuii. 3akoH ['yka.
12. Tpenuie MoKosi, KAUEHUsI M CKOJIBKECHHUS
13. Ilepexoxa MOTEHIIMATBFHON SHEPTUU B KHHETHUYECKYIO U 0OPATHO.

CoNoORWN

JlabopaTtopHbie padoThI
1. H3yueHue NBMKEHUS Teja MO0 OKPYKHOCTHU MOJ IEHCTBUEM CHJIBI TSHKECTH U YIIPYTOCTH.
2. H3MepeHne jKeCTKOCTH MPYKHHEI.
3. Usmepenue kodpduiiieHTa TpeHUs] CKOIBKECHHUS.
4. VI3yueHue ABMKEHUS Tesla OPOIIEHHOTO TOPU30HTAIBHO.
5. H3zydenue 3aKoHa MEXaHUYECKOW YHEPTUU.
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MouaexkyasipHasi (pM3uKa

MornekynsipHO — KUHETHYeCcKasi TeOPHs CTPOSHHS BEILIECTBA M €€ SIKCIIEPUMEHTAIbHBIE OCHOBAHHMS.

AOcomoTHas TemnepaTypa. Y paBHEHUE COCTOSHUS UICaIbHOTO Tasa.

CBs3b cpesiHel KWHETHYECKOM SHEprHH TEeTJIOBOTO IBUKEHUS MOJIEKYJ ¢ aDCOJIIOTHON TeMITEpaTypoi.

CrtpoeHue XHAKOCTEH 1 TBEPbIX TEJ.

Buytpennsst sHeprus. PaGora u Temuonepenadya Kak cHocoObl M3MEHEHUs BHyTpeHHel sHepruu. IlepBblii 3akoH TepMoguHAMUKU. [IpuHIUMBI
JEHUCTBUS TETUTOBBIX MamnH. [Ipo0aeMbl TeTITIOPHEPTETUKH U OXpaHa OKPYIKAIOIICH CPEeIbI.

JleMoHcTpaL U

Mexannueckas MOieTTb OPOYHOBCKOTO JIBUKCHHSI.

Huddysus ra3os.

[IputskeHre MOJIEKYII.

H3MmeHeHue JaBlieHus ra3a ¢ U3MEHEHHEM TeMIIepaTyphl IPU MIOCTOSIHHOM 00beMe.
N3menenne oobeMa ra3a ¢ I3BMEHEHHUEM TeMIIepaTyPhI IIPH MMOCTOSTHHOM J1aBIICHUU.
H3menenne o0bema raza ¢ "3MEHEHUEM JIaBJICHUS IPU OCTOSTHHOW TeMIepaType.
Y CTpOCTBO rUrPOMETpa U IICUXPOMETPA.

Kpucrannuueckue u amopdHble Tena.

. Poct kpucraiios.

10. IInactuueckas pedopMaius TBEPIOTO Tea.

11. Monaenu TemioBbIX JBUTATEICH.

CoNoa~wNE

JlabopaTopHblie padoThI
6. OnbITHas mpoBepka 3akoHa [ eii-JIroccaka.

DJIeKTPOAMHAMHUKA

DneMEHTApHBIM 3JEKTPUUECKUNA 3apsl. 3aKOH COXpaHEHUS AJIEKTpUdeckoro 3apsaa. 3akoH Kynona. Dnektpuueckoe moine. Pa3HOCTh MOTEHIMANOB.
NcTouHNKY MOCTOSTHHOTO TOKA. DJIEKTPOJBIKYINAs cuja. 3akoH OMa /I TOJTHOM 3JIEKTPUUECKOU 1enu. DIEKTPUUECKHUIM TOK B METaJIaX, JJIEKTPOJIUTAX,
raszax u Bakyyme. [lomynpoBogHUKH.
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JdemoHcTpaunu
DJeKTpu3anus Ted.
B3anMopeiicTBre Ha3IeKTPU30BAHHBIX TEIl.
DIIEKTPOMETP.
CuIi0BbI€ JIMHUM 3JIEKTPUYECKOTO MOJIS.
ITonnasa nepenayda 3apsaa MPOBOIHUKOM.
N3MepeHnne pa3HOCTH MOTEHIIUAIOB.
DIIEKTPOEMKOCTh IIIOCKOTO KOHJIEHCATOPA.
YCTpOUCTBO M IEMCTBHE KOHAEHCATOPOB ITIOCTOSHHOW U IEPEMEHHON EMKOCTH.
DHeprus 3apsyKEHHOT0 KOHAEHCATopa.
10 DNeKTpOU3MEpUTEIbHBIE IPHOOPHI.

©CoNoak~wWNE

JlabopaTopHbie padoThI
7. I3yueHue nociae10BaTenbHOIO U NapaljiesIbHOTO COEMHEHNUS IPOBOHUKOB.
8. U3mepenue D/1C 1 BHYTpEHHETO COMPOTUBIICHUS HICTOUHUKA TOKA.

JKcnepuMeHTAIbHAA GU3NKa
OnbIThI, WUTIOCTPUPYIOLINE U3yUaeMble SIBICHUS.

[To mporpamme 3a roa ydauriecs JOJKHBI BBIIIOJIHUTE: 7 KOHTPOJIBHBIX paboT, 8 nabopaTOpHBIX padoT.
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6. TemaTuveckoe NVIAHUPOBAHUE C ONpe/ie/ieHMEeM OCHOBHBIX BU/I0B Y4eOHOM 1eATeIbHOCTH

10 KJIACC (68 Y — 2 yaca B He/1e/110)
Beenenue (1 yac)

Ne Hdara Tema ypoka DJIeMEHTHI CoepP KAHUA Tpe6oBanus K ypoBHIO Yy Bun Jdomamnee
ypoka [[IpumepHa) MOAT0TOBKH 00Y4YalolIuXcsl KOHTPOJIS 3aJaHue
s1/hakTrye
CKasl

1 Bsenenue. UYro Takoe Hay4YHbIN METO 3HATBH CMBICI IOHATHUI: ®opMUpOBaTh YMEHUS TECT Beenenvie

no3Hauua? Yto u xak (bu3uIecKoe sBICHUE, IIOCTAaHOBKHU Iieiei §1,2.
BxomHas marsocTvika. u3ydaet pusmka. TUIIOTE3a, 3aKOH, TEOPHs, NEeSATEIIbHOCTH,

['panu1BI MPUMEHNMOCTH B3aUMOJICHCTBHUE; BKIA/ IIJIJAHUPOBATH

duzuka u no3HaHue
MHpa.

($U3NYEeCKUX 3aKOHOB.
CoBpemMeHHas KapTHHA
mupa. Mcnosb3oBanue
(bU3UYEeCKUX 3HAHUN U
METOJI0B.

POCCHUICKHX U 3apyOeKHBIX
YUYEHBIX B pa3BUTHE (PUBHKH.
YMeTh OT/INYaTh TUIOTE3bI OT
Hay4YHbIX TEOPUI; YMETh
MPUBOJIUTH IPUMEPBHI,
[I0Ka3bIBAIOLIHE, YTO
HAOIIOACHUS U SKCIIEPUMEHT
SBJISIFOTCS] OCHOBOM 151
BBIJIBUKCHUS TUIIOTE3 U
TEOPUIA.

COOCTBEHHYIO JIESTEIb-
HOCTbB JUIS1 TOCTHIKEHHUS
MHOCTaBJICHHBIX IIe/IEH.
Pa3BuBath
CIIOCOOHOCTH SICHO U
TOYHO HM3JIaraTh CBOU
MbIiciu. [IponsBoauts
u3MepeHus huzu-
YECKHMX BEJIMYMH.
BrIcka3piBaTh
TUNOTE3bI IS
00BsicHEHU HAOIOIa-
€MBIX SIBJICHHH.
[Ipenmarate Moaenu
SIBJICHWM. YKa3bIBaTh
TPaHUIIBI
MIPUMEHUMOCTHU
(hM3UYECKUX 3aKOHOB.
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Tema 1. Mexanuka (28 1)
Kunemaruka (8 4)

YCKOPCHHEM.

IIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKCHUH.

paBHOIIEPEMEHHOM JIBUKECHHH.
YMeTh unuTaTh U
aHAJIM3UPOBATH TpaduKu
3aBHUCHUMOCTHU CKOPOCTH OT
BPEMEHH, YMETh COCTABIISATh
yp-s 110 IPUBEACHBI TpadUKaM.

KOOpPJIMHAT U
MIPOEKLUI CKOPOCTH
OT BPEMEHH.

Ne Hdara Tema ypoka® DJIeMeHTBI ColepKAHMS? TpeboBanus K YpOBHIO NOATOTOBKH OcHOBHBIE BH/BI Bun kontpoas’ | Tomamnee
Ypoka HpHMepHa Oﬁy‘-IﬂIOIIII/lXCﬂ AEATEIbHOCTH y‘[el—llflKa1 Saualmes
si/hakTrye (Ha ypoBHe y4eOHBIX
CKas JeiCTBUI)
2 Mexannueckoe iBrkeHue. | OCHOBHas 3ajjaua MEXaHUKHU. | 3HATH Pa3IMuHbIE BUJIbI IIpencraBnsaTe bopmupyro § 1,2
Cucrema orcuera. Kunemaruka. Cucrema MEXaHUYECKOIO JBHKEHNUS, MEXaHUYECKOe 1005051
Tpaexropus. I1yTs. orcuéra. Mexanudeckoe 3HATH/TIOHUMATH CMBICIT JIBUJKEHHE Tesa KOHTPOJIb
Ilepemenienue. IBHKEHUE, €0 BUIBI U MOHATUSA «CUCTEMA OTCUETa». yYpaBHEHUAMU
OTHOCHTEJIBHOCT. 3HATh CMBICT (PU3UIECKUX 3aBUCUMOCTH
BEJIMYUH: CKOPOCTb, KOOpJIMHAT U
YCKOpPEHHE, Macca. MPOEKIUI
3 PaBHOMepHOE [Ipsamonuneninoe 3HaTh HU3NUECKUI CMBICI CKOpPOCTH OT CaMOKOHTPO §4
IIPSIMOJIMHENHOE PaBHOMEPHOE IBUKCHHUE. IOHATHS CKOPOCTH; 3aKOHBI BPEMEHU. b
JBHKEHHE TEIL. CKOpOoCTh PaBHOMEPHOIO PaBHOMEPHOTO IIpencraBnsate
Ckopoctb. YpaBHEHHE nsrxeHus. [1yTs, IIPSAMOJIMHEMHOTO IBUKCHUS. MEXaHUYECKOE
JBHKEHHUS. repeMeleHue, KoopauHaTa JIBUJKEHHUE Tesa
[P PaBHOMEPHOM rpaduxamu
JABHKECHUH. 3aBUCUMOCTH
4 Cro’keHue CKOpOCTei. MrHoBeHHasi CKOPOCTb. 3HaTh Qu3MUecKuil cMbIc o- | KOOpJIMHAT U bopmupyto § 6-7
Peruienvie 3amay. CpenHsist CKOpOCTb. HSITUSI CKOPOCTH; CPE/IHCH CKO- | TPOEKIIUIA 1007071
BexTopHBIE BEJIMUNHBI U UX | POCTH, MTHOBEHHON CKOPOCTH. | CKOPOCTH OT KOHTPOIIb
npoekuuu. CioxxeHue 3HATH/OHUMATB 3aKOH BPEMEHH.
CKOpPOCTEH. CJIO’KEHUS CKOPOCTEH. Y MeTh Onpenensrs
HCIIOJIb30BATh 3aKOH CJIOXKEHUs | KOOPIHMHATHI,
CKOPOCTEN NPH PELIEHUH 3a/1ay. | IPOWAEHHBIN Iy Th,
5 MrHaoBeHHas U cpeaHss MrHoBeHHas U cpenHssa 3HaTh ypaBHEHHUs 3aBUCUMOCTH | CKOPOCTb U TECT § 8-10
CKOpPOCTH. Y CKOpEHHUE. CKOpPOCTHU. Y CKOpPEHHE, CKOpPOCTH OT BPEMEHH IIpU YCKOPCHHUEC TCJIa 110
JIBM>KEHUE € ITOCTOSIHHBIM | € AMHULBI U3MEPEHUSL. IPSAMOJIMHEMTHOM YPaBHCHUAM
CxopocTb ipu 3aBUCHUMOCTH
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Ne Hara Tema ypoxka® DJIeMEHTBI CO/lep/KAHMS TpeboBanNs K YPOBHIO NOATOTOBKH OcHOBHBIE BH/IBI Bua kontpoas’| Jlomamnee
ypoka |[IpumepHa o0yuarommxcst JesITeJILHOCTH YUeHHKa' 3aganue’
st/pakTrye (Ha ypoBHe y4eOHBbIX
cKast JeicTBHIi)

6 Onpenenenue Yckopenue. YpaBHeHUs YMmeTsb peiath 3aJja4u Ha B3aUMO- § 11,
KMHEMaTHYECKUX CKOPOCTH U MEpPEMEIICHUS ONpPEAEICHUE CKOPOCTH TEJIA U KOHTPOJIb 12 -
XapaKTEPUCTUK JBUKEHHUS | TIPU MPSAMOIUHEHHOM €ro KOOPAMHATHI B TI000I 3a7a4u
C TIOMOIIIBIO TPAPHUKOB. PaBHOYCKOPEHHOM MOMEHT BPEMEHH 10 33JJaHHBIM

JIBUYKECHUH. HayaJbHbIM YCJIOBHSIM.

7 JIBuxeHue ¢ 'Y ckopeHue cBOOOTHOTO 3HaTh Qopmyiy I pacuera § 13,
MTOCTOSTHHBIM najgeHus. [|BrxeHue Tena, apaMeTpoB MpU CBOOOTHOM YCTHBIN 14
YCKOPEHHEM CBOOOTHOTO [OpPOIICHHOT'O BEPTHKAIBHO MaJIeHUU. Y METh peliaTh onpoc 3a7a4u -
HaJacHus. BBEpX. YpaBHEHHMS ABUKCHUH. | 3a]1a4U 110 TEME.

8 PaBHOMepHOE nBH>KEHUE | PaBHOMEpHOE NBHKEHUE 3HATH/IIOHUMATH CMBICH TIOHS- Pemienune § 15
TOYKH IO OKPYKHOCTH. TOYKH TI0 OKPY>KHOCTH. TUH: 4acTOTa, IEPHOJ oOparie- 3a7ad4.

[lepuon u wactora HUSA, UEHTPOCTPEMHUTEILHOE
oOpareHusl. YCKOpEHHUE. YMeTh peliaTh
3a/1a4y Ha ONpeieTIeHue
ME€PUOJIa, YACTOThI, CKOPOCTH U
LEHTPOCTPEMUTEIBHOI'O YCKOpE-
HUS TOYKU IPU PAaBHOMEPHOM
JIBUJKEHHH 10 OKPY’KHOCTH.
9 KonTponbhas pabora Ne 1. | Teoperudeckuit Marepran | YMeTb IPUMEHATH Tematuueckuit Kontpob-
"Kunematuka". paznena «KuHematuka» MOJTyYECHHbIC 3HAHUS TIPU KOHTPOJIb Has pabora.

PCUICHHHU 3a1a4.
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JMuunamuka (12 4). 3akonbl Mexanuku Hplorona. Cujibl B MEXaHHKE.

Ne Jara Tema ypoka DJIeMeHThI coepKAHMUA TpeGoBanus K ypoBHIO Yy Bun JlomamHee
Ypoka MMOATOTOBKH Oﬁy‘laIOHIl/IXCH KOHTPOJIA 3aJJaHue
10 OCHOBHOE YTBEpKIEHUE UTto n3yuyaer JUHAMUKA. 3HaTBH/MOHUMATH CMBICII W3mepsTs Maccy Tena. | hopMupy §
Mexanuku. Cuna. Macca. | B3aumopaeincTsue Te. MOHSITUMN: «MHEPIHAIbHAS 1 IOIIMI 18,19,20
Enuaner macesl. [lepsoiit | Mctopust oTkpbiTus | 3akoHa | HEMHEpIIMATbHAS CUCTEMA KOHTPOJIb
3akoH HproTOHA. Helorona. 3akoH unepium. oTcYeTa». 3HaTh / HOHUMATh
Br16op cuctemsl oTcuéra. cmbica | 3akona HeioToHa,
WNueprmansHas cucrema TPAaHUIIBI €70 MPUMEHUMOCTH
oTCUeTa. yMETh IPUMEHSTH | 3aKOH
HrroToHa Kk 00BsICHEHHIO
SIBJIEHUW U MPOLIECCOB B
IIPUPOJIE U TEXHUKE.

11 Bropoii 3akon Hetotona. | Bzanmoneiicteue. Cuna. 3HaTh / HIOHMMATBH CMBICII N3MepaTs cuisl caMOKOHT | § 21, 22,
[IpuHnun cynepno3unuu | IpuHnyn cynepno3unuu MOHATUI: «B3aUMOJICUCTBUEY, | B3aUMOACUCTBUSA TEIl. poib 23
cun. Pemenue 3anau cuin. Tpu Buga cun B «UHEPTHOCTBY», KAHEPLU». Brruucnsate 3HaueHus
«BTtopoii 3aKoH MeXaHuke. JuHamomerp. 3HaTh / HIOHMMATh CMBICIT CUJI TIO U3BECTHBIM
HeroToHa» N3mepenue cun. Unepuus. BEJIMYUH: CUJIa, YCKOPEHHUE. 3HA4YEHUSIM Macc

CrnoxxeHue cui. YMmeTh WILTIOCTPUPOBATH B3aUMO/ICHCTBY-IOIINX
3aBUCUMOCTb YCKOPEHHMSI OT | TOUKH IMPHUIIOKEHUS CUII, UX TeJ U UX YCKOPEHUH.
JEUCTBYIOIIEH cuiibl. Macca | HampaBJICHHE. BprauciaTes 3HaueHUs
tena. |l 3akon HeroTtoHa. YCKOPEHUH TeJl 10
[IpuHIIUT Cyneprno3uium M3BECTHBIM 3HAYCHUSAM
cui. [Ipumepsl npuMeHeHUs JNEUCTBYIOIIUX CUII U

Il 3axona HproToHa. Macc Tell.

12 Tpetuii 3akoH Herotona. | Tperuit 3akon HeroToHa. 3HATB/IOHUMATDH CMBICII Pemenne §
['eouentpuyeckas CBoiicTBa TeJ, CBI3aHHBIX 3akoHOB HpI0TOHA, yMETh 3ajad. 24,25,26

cHCTeMa OTCUEeTa.
[IpuHIIMIT OTHOCUTENB-
HocTHu ["amuies.
HNuBapuanTHsle U
OTHOCHTEJIBHEIC
BEJIMYUHEL.

TpeThuM 3aKOHOM. [Ipumepsl
nposiBnenus |11 3akona B
npupoae. [Tpunuun
IIPUUMHHOCTU B MEXAHUKE.
[IpuHIMIT OTHOCUTEIBHOCTH.

MPUMEHSATD UX JIJIS
00BACHEHHS MEXaHUIECKUX
SIBJICHUI U MPOLIECCOB. Y MeTh
HaXOJUTb PABHOJIEUCTBY-
FOIIYI0 HECKOJIBKUX CHJL.
[IpuBOANTHL MPUMEPHI OIBITOB,
WUTIOCTPUPYIOIINX TPAHULIBI
MIPUMEHUMOCTH 3aKOHOB
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Ne Jara Tema ypoka DJieMeHTBI Co/lep KaHusl TpeGoBanus K ypoBHIO YVY] Bun Jdomamnee
YpoKka nmoAroTOBKH 06yqaloumxc51 KOHTPOJIsA 3aJaHue
HrroTona. 3HaTh/moHUMATH
CMBICJI IPUHLIMIIA
oTHOcUTENbHOCTH ["anumes.
13 Cwel B ipupoae. Cuna | Cunsl B ipupoje. [Ipuamun | 3HATH/MOHMMATB CMBICIT TTOHS - TeCT § 27-28
TSKECTU U CUJjia nanbHonecTBUs. CUIbl B TUN: «TPABUTAIMOHHBIC CUJIBDY,
BCEMHUPHOI'O TATOTEHUs. | MexaHuke. Cuna «BCEMHUPHOE TATOTEHUEY, «CUJIA
BCEMHUPHOTO TATOTEHUS. TSXKECTUY; CMBICI BEJIMYMUHBI
«YCKOpEHHEe CBOOOTHOTO
MaJICHUS.
14 ITepBast kocmMuyeckas Cuna TskecTd U yCKopeHue | 3HaTh / MIOHUMATh CMBICI YCTHBIN §30
ckopocTh. Bec Temna. cBoOoHOTO ManeHus. Kak (bu3n4ecKoil BETUUNHBI orpoc,
HesecomocTs n MOXET JIBUTATHCS TEJIO, €CIIH | «CUJIA TAKECTU. npu
MepErpy3Ku. Ha HEro JIEUCTBYET TOJIBKO 3HaTh / HIOHUMATh CMBICTT pelieHuu
(HPK Pewenue 3adau cuia Tshkectu? JBrkeHue (bu3MYECKON BETUYNHBI «BEC 3aJ1a4
«Bec menay. 110 okpyxHocTtH. [IepBas u Tena» M QU3NYECKUX SBICHUIN
(Coneprxanue 3am1a4 BTOpasi KOCMUYECKHE HEBECOMOCTH U NIEPETPY30K.
CMOTPETH B ckopoctu. Bee tenma. Uem N3sMmepaTs cuisl
MIPUIIOKEHUN ) OTJIMYAETCS BEC OT CUJIbI B3aUMOJEICTBUSA TEI.
Tspkectu? HeBecoMocCTb. BrrauciaTes 3HaueHus
[Ieperpy3ku. CUJI U YCKOPEHUH.
15 Hedopmanus 1 cuibt Hedopmarus. 3HaTh / NIOHUMATB CMBICTT yctHbid | §31,32,3
ynpyroctd. 3akoH ['yka. | DJeKTpoMarHuTHAs MpUpoaa | MOHATHI: Aedopmarius, onpoc 3

HPK. Pewenue 3a0au
«Kecmxocmov mena»
(Copeprxanue 3a1a4
CMOTPETH B
IPUIIOKEHUN)

cun ynpyroctu. Cuna
ynpyroctu. 3akoH ['yka.

JKECTKOCTb; CMBICJI 3aKOHA
I'yka. YMeTh onuchiBaTh U
OOBSICHATB YCTPOMCTBO U
MIPUHIIUI ACHCTBUS
JTUHAMOMETpA, YMETb
OTIBITHBIM IYTEM OTPEACIATh
KECTKOCTb IIPYKHH.

3HaTh 3aKkoH ['yka u
YKa3bIBaTh I'PAHUIIbI €TI0
MPUMEHUMOCTH.
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Ne Jara Tema ypoka DJieMeHTBI Co/lep KaHusl TpeGoBanus K ypoBHIO YVY] Bun Jdomamnee
YpoKka nmoAroTOBKH 06yqaloumxc51 KOHTPOJIsA 3aJaHue
16 JlaGopatopHas paboTa Texymmii | § 34, 35
Nel. «M3yuenue KOHTPOJIb
JBYDKEHUS TeJa 110
OKPYXHOCTH MO
JIEHCTBUEM CHJIBI
TSKECTU U YIIPYTOCTHY.
17 Cuna tpeHus. Cunsl TpeHus u 3HaTh / NIOHUMATH CMBICTT YCTHBIN §36,37
HPK Pewenue 3a0au COTIPOTHUBJICHUS: IPUPOJIa U | TIOHATUHN: Ieopmartus, onpoc,
Cuna mpenusa» BU/JIBL. KECTKOCTb; CMBICJI 3aKOHA npu
(Coneprxanue 3ama4 I'yka. YMeTb yMeTh OIBITHBIM pelieHuu
CMOTpETH B IIyTEM ONPEIENATh KECTKOCTh 3a1a4y
MIPHIIOKEHUH ) MPY>KUH, paboTaTh ¢
18 UlaGopaTopHas pabota Ne 2 000pyI0BaHHEM U YMETh Texymuit § 37.
M3mepeHune )KeCTKOCTU U3MEPSITh. KOHTPOJIb
PYKUHBI
19 JlaGopaTopHas pabora Ne 3HATB/MOHUMATDH CMBICII Texymmuii | [lpumepst
3 Usmepenne MTOHATUI: TPEHUE; CMBICII KOHTPOJIb | peLleHUA
K02 ureHTa TpeHus BEJIMYMHBI «K03()PUimeHT 3az1ad.
CKOJIbKEHUS TpeHUs».3HATH/TIOHUMATD
CMBICJI 3aKOHOB TPEHHUSI.
20 JlaGopaTopnas pabora Ne Texyumii | § 38-40.
4 N3ydyeHue JBUKECHUS KOHTPOJIb
Tesa, OPOLIEHHOTO
TOPU30HTAJIBHO
21 Kontponbhas pabota Ne 2. YmeTb NpUMEHSITh TemaTudeckuit Hroroserit
«/IlnHamukay MOJTyYCHHBIEC 3HAHUS M YMECHHUS KOHTPOJIb KOHTPOJIb

IIpy PpCIICHNH 3a1a4.
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3akoHbI coxpaHeHus ( 8 u)

Ne Jara Tema ypoxka® DJIeMEHTBI CO/lep/KRAHMS TpeOoBaHNs K YPOBHIO OcHOBHBIE BH/IBI Bun Jomammnee
YpoKka HpI/IMepHa NMOoAroOTOBKH oﬁyqaloumxcn NeATEJIbHOCTH yqeﬂmcal KOHTpOJ’lﬂ7 33)]3]-[“95
s/takTrde (Ha ypoBHe y4eOHbIX
cKast JeicTBHI)
22 Nmmnyinse Ilepenauva nBuKEHUSA OT 3HaTh/IIOHUMATB CMBICII [IpumensaTs 3aK0H dbopmupy § 38
MaTepuaIbHON TOUKH. OJIHOTO TeJa APYroMy IIpHu BEJIUYUH «UMITYJIbC TEJIaY, COXpaHEHUS UM-TTyJIbCa 170} 1005051
3aKOH COXpaHEHUs B3auMoeiicTBuu. Mmmnyibc «UMITYJIbC CUJIBDY; YMETh JUIs1 BBIYUC-JICHUS KOHTPOJIb
HMITyJIbCA. TeJa, UMITYJIbC CUJTbI. 3aKOH BBIYHCIIATh U3MEHEHHE U3MEHEHUHN CKOpPOCTEH
COXpaHEHHUs UMITYJIbCA. HMITyJIbCa TeJa B Clly4yae TE€J IPU UX B3aUMO-
MPAMOJIMHENHOTO JIBUKEHUS. JEUCTBUAX.
YMeThb BBIUNCIATH U3MEHEHUE
HMITyJIbCa TeJa MPHU yaape o
MOBEPXHOCTb.
3HATH/MIOHUMATH CMBICIT
3aKOHA COXpaHEHUsl UMITYJIbCa.
23 Mexanunueckas pabota | UTo Takoe MeXaHUYECKast 3HATH/MIOHUMATH CMBICII Boruncnsats paboTy cuil | B3auMo- § 40
Y MOIIHOCTb CHUJIBL. pabota? PaboTa cubl, (bu3HYECKUX BEJIUYHUH: Y U3BMEHEHUE KOHTPOJIb
HaIpaBJICHHOM BAOJb «paboTay, «MOIIHOCTb», YMETh | KHHETUYECKOU SHEPT U
NEepPEeMEILEHUS U MO YIJIOM K | BBIYUCISATH padoTy, Tena.
NepeMElICHUIO Tea. MOIITHOCTb. [IpumenaTs 3akoH
MouHocTs. Beipakenue COXpaHEHUS
MOIIIHOCTHU Yepe3 CUITY U MEXaHUYECKOU
cKkopocTb. EnuHuIbI SHEPI'uM MpPHU pacyeTax
HU3MEPEHHUSL. pe3yJabTaToOB
24 DHeprusl. Ouneprust. Kunernueckas 3HATH/MIOHMMATB CMBICIT B3aMMOJCHCTBUN TEN Camocros § 41
Kunetnueckas sHeprust | SHEPrus U €AUHULIBI (bU3MYECKUX BEIUYHNH: rpaBUTAIMOHHBIMU TeNbHas
u3Mmepenus. Teopema o «MEXaHUYECKasi YHEPT U, CUJIaMU U CUJIAMH pabota
KMHETHYECKOW SHEPIHH. YMETh BBIYHUCIISATH pabOTy H YIPYTOCTH.
KHHETHYECKYIO YHEPTHIO TeJIa.
25 Pabota cunbl TskecTd 1 | DHeprusi. lloTeHnmanbHas 3HAaTH/MIOHUMATH CMBICIT YCTHBIN §43
CUJIBI YIPYTOCTH. SHEPTHUsl U €IUHULIBI (U3HYECKUX BEIIUYMNH: onpoc

KoncepBatuBHbIE CUIIBI.

m3mepenus. Teopema o
MOTEHLMAJIBHON 3HEPTHM.

«paboTtay, «MexaHn4YecKas
SHEPTHUN», YMETh BEIYUCTATH
paboTy, MOTEHLUATIBHYIO U
KMHETHYECKYIO SHEPTHIO TeIa.
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Ne Jara Tema ypoxka® DJIeMEHTBI CO/Iep/KRAHMS TpeOoBaHNs K YPOBHIO OcHOBHBIE BH/IBI Bun Jomammnee
YpoKka HpI/IMepHa NnMoAroTOBKM Oﬁy‘lalOl[[l/lXCfl AeaTeJIbHOCTU yqeﬂmcal KOHTpOJ’lﬂ7 33)]3]-[“05
s/takTrde (Ha ypoBHe y4eOHbIX
cKast JeicTBHI)
26 [TorennuanpHas Mexanudeckas pabora, B3anMO- § 44
SHEPTHs. MOIIHOCTG. [loTeHnuanbHas u KOHTPOJIb
KUHETHYECKasi JHEPrusi Teja.
27 3aKOH COXpaHEHUS CBsI3b MeX 1y paboToii 1 3HATBH/MIOHMMATB CMBICI YCTHBIN § 45
SHEPTHH B MEXaHHKE. SHEPrueH, MOTeHIUANbHAS U | TIOHSATHS SHEPTUH, BUIbI ompoc
KMHETHYECKasi SHEPrUuu. 3aKOH | SHEPTHl U 3aKOHA COXPAHEHUs
COXpaHEHHUS SHEPTUH. SHEPTHH.
3HaTh rpaHuULIbI
MPUMEHUMOCTH 3aKOHa
COXpaHEHHUS SHEPTHH.
28 JlaGopaTopnas pabora 3aKOH COXpaHEHMsI SHEPTUU. | YMeTh OIUCHIBATh U Texyuwmii | Tabnuua
NoS. «3yuenune 3akoHa OOBSICHITH TIPOIIECCHI KOHTPOJIb | popMyiI.
COXpaHEHUs W3MEHEHHUS KUHETUYECKON 1
MEXaHUYECKOU [IOTEHIMAIbHON SHEPIUH Tella
SHEPTUM. MIPY COBEPILICHUU PaOOTEHI.
YMeThb AenaTh BBIBOJBI HA
OCHOBE KCIIEPUMEHTATIbHBIX
NAaHHEIX. 3HATH
(hOopMyJIHPOBKY 3aKOHA
COXpaHEHUS MEXaHUYECKON
sHepruu. Paborats ¢
000pyZI0BaHUEM U YMETh
U3MEPSITH.
29 KontponpHas pabora Ne 3. 3aKOHBI COXPAaHCHUS. YMeTh IPUMEHSTH TemaTuue
" 3aKOH cOXpaHeHus MOJIyYEHHbIEC 3HAHUS U YMEHUS CKUU
umnyJibca'. NpYU PEUICHUH 33a]1a4. KOHTPOJIb
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Tema 2. Monekyaspuas ¢pusuka. Tepmoaunamuka (20 yacos)

OCcHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu (5 1)

Ne JlaTta Tema ypoka DJIeMEHTBhI COdepP KAHUA Tpe6oBanus K ypoBHIO Yy Bun JlomamHee
Ypoxka MMOATOTOBKH oﬁyqamumxcﬂ KOHTPOJIsA 3aJJaHue
30 OcHoBHbIE NOJIOKEeHMST | Bo3HMKHOBEHUE 3HaTh/MOHUMATH CMBICII BrimonuaTh dbopmupy §53
MKT. Pasmepsr ATOMUCTUYECKON THUIOTE3BI MTOHATUI: «BELIECTBO», «aTOM», | IKCIIEPUMEHTHI, FOIINN
MOJIEKYJI. CTPOEHMSI BELIECTBA U €€ «MOJEKYIay, «TUPPY3us», CITy Kalue KOHTPOJIb
JKCIIEPUMEHTAIBHOE «MEXMOJIEKYJISIPHBIE CHIIBD). 000CHOBaHHUIO
JI0Ka3aTeJIbCTBO. 3HaTh/ NIOHMMATb OCHOBHBIE | MOJIEKYJIIPHO-
O1ieHKa pa3MepoOB MOJIEKYII. nonoxkenuss MKT u ux KUHETUYECKON TEOPHH.
OTIBITHOE 00OCHOBAHUE; YMETh
OOBACHITH PU3HUECKUE
SIBJICHUS] HA OCHOBE
MIPEACTABICHUI O CTPOCHUHU
BEILIECTBA.
31 DKCHepruMEeHTalbHOE OcHognble nonoxxenuss MKT. | YmeTsb genaTes BbIBOBI HA B3aUMO- § 55
JI0Ka3aTeJIbCTBO BpoyHOBCKOE IBMXEHHE. OCHOBE 3KCIIEPUMEHTATbHBIX KOHTPOJIb
OCHOBHBIX TIOJIOKCHHI JAHHBIX, TPUBOIUTH IPUMEPHI,
MKT. BpoyHoBckoe [OKa3bIBAIOILIKE, YTO
JIBIDKCHHUE. HaOJII0/ICHNE U YKCTIEPUMEHT
SIBJISIFOTCSL OCHOBOM J1J1s1 TEOPHH,
MTO3BOJISIIOT MPOBEPUTH
HUCTUHHOCTbH TEOPETUYECKHUX
BBIBOJIOB.
32 Macca MoieKyI. OreHka pa3MepoB MOJIEKYI, 3HaTH/MOHUMATH CMBICIT Camocros §
KonuuecTBo BemiecTBa. |KOJIUYECTBO BEIIECTBA, BEJIMYUH, XapaKTePU3YIOIIHNX TeJIbHas
OTHOCHTEJIbHAS MOJIEKYJISIPHASL | MOJIEKYJIBI. paborta
Macca, MOJIsIpHasi Macca, Yucio
ABorajpo.
33 Cwiibl B3aumoseiicteus | BzauMogelicTBue MoJeKy.I. 3HAaTL/MIOHUMATH CTPOCHUE U | Pa3nuyaTh OCHOBHBIE B3aHMO- § 56
Mosiekys. CTpoeHue CtpoeHue TBEepAbIX, )KUJKUX U | CBOMCTBA Ia30B, KUAKOCTEH U | IPU3HAKH MOJIETEH KOHTPOJIb

ITBCPAbLIX, ) KUAKUX U

F8.3006p33HI>IX TCII.

TBEPAbIX TCII.

CTPOCHHA I'a30B,
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ypoka

JlaTa

Tema ypoka

DJIEMEHTBI COAePKAHMSA

TpeboBanus K ypoBHIO
MOAT0TOBKH 00y4Yaronuxcsi

YV

Bun
KOHTPOJISI

Jomamnee
3alaHue

ra3000pa3HbIX TEI.

YMeTh 00BSICHSITH CBOMCTBA
ra3oB, JKUAKOCTEH, TBEPIbIX
TEJI Ha OCHOBE UX
MOJIEKYJISIPHOTO CTPOCHHSI.

KUJKOCTEN U TBEPJIBIX
Tell.

34

NneanwHblli Ta3 B
MKT. OcHoBHOE
ypaBHeHue MKT.

Nneanbubiii ra3. OCHOBHOE
ypaBHeHue MKT. CBs3b
JIaBJIEHUS CO CpEAHEN
KMHETUYECKON YHEpPruei
MOJIEKYI.

YMeTh ONMChIBATH OCHOBHBIC
YEPThI MOJIENIH «UJI€ATTbHBIN
ra3»; yMeTb OOBSCHATD
JTaBJICHUE, CO3JaBa€MOE I'a30M.
3HaTh OCHOBHOE ypaBHEHUE
MKT. YmeThb 0OBICHITE 3aBU-
CHMOCTE JIaBJICHHUS ra3a OT Mac-
Chl, KOHIIEHTPAIIMU U CKOPOCTH
JBIKEHUS MOJIEKYJ. 3HATH
/MOHUMATH CMBICIT HOHITHS
JIaBJICHHE Ta3a; €ro 3aBUCUMOCTI

OT MHUKPOIIapaMETPOB.

Pemats 3amauu ¢
IIPUMEHEHHEM
OCHOBHOT'O YPaBHEHHUs
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
ra3os.

Tect

§ 57
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TemnepaTtypa. JHeprusi TeNJIOBOr0 ABUKeHHsT MoJIeKyJI (3 1)

Ne JlaTta Tema ypoka DJIeMeHTBI Co/iep KaHusl TpedoBaHus K ypOBHIO Yy Bun Jlomamnee
YpoOKa NMOATOTOBKHU 00y4al0IMXcst KOHTPOJIS 3ajaHue
35 Temnepartypa. Tennonepenaya. Temneparypa | 3HATH/MOHUMATH CMBICII Pacno3naBath dbopmupy § 59

TemnnoBoe paBHOBECHE. | U TEIVIOBOE PABHOBECHE, IIOHATUH TEMIIEpaTypa, TEIUIOBBIE SIBJICHUS U FOILMN
U3MEPEHHUE TEMIEPATYPBHI, abCoJI0THAs TeMIieparypa. OOBSICHATH OCHOBHBIE KOHTPOJIb
TEPMOMETPBIL. YMeTb 00BACHATH YCTPOUCTBO | CBOMCTBA WJIN YCIOBHS
Y IPUHIUI AeHCTBUS MIPOTEKAHUS ITUX
TEPMOMETPOB. SIBJICHU.
36 Onpenenenue AOconroTHas TeMIepaTypa, 3HATH/IIOHUMATH CMBICIT YCTHBIN § 60
TEeMIEpaTypbl. DHEPTUs | aOCOMIOTHAS TeMIepaTypHas MOHSITHS: «a0COTIOTHAS TeMIIe- onpoc
TEIJIOBOT'O JABUKEHUS mkana. CoOTHOLIEHUE MEXAY | paTypa»; CMBICI IIOCTOSTHHOU
MOJIEKYIL. mkasnoit Lenbcust u KenpBuna. | bonbiimana. 3HaTh/moHMMaThb
Cpennsisi KHHETHYECKast CBSI3b MEXIY a0COJIFOTHOM
SHEPIUs IBWKECHHS MOJIEKYJl. | TEMIIEpaTypOH rasa u cpeHen
KUHETUYECKON SHEprueu
JIBUKEHUS MOJIEKYJ. YMeTh
BBIYUCIISITh CPEJIHIOIO
KHUHETHUYECKYIO SHEPTHUIO
MOJIEKYJI IIPY U3BECTHOU
TEeMIIEpaType.
37 YpaBHenue coctosiaus | JlaBneHue raza. YpaBHEHHE 3HaTh QU3UYECKHIA CMBICIT dbpoHTATH § 63
MJ€aIbHOro Tasa. COCTOSIHUS UACAIBHOIO ra3a. MOHSITHIA: 00beM, TaBlICHUE HBII
Macca. onpoc
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I'azoBble 3aK0HBI (2 1)

Ne Jara Tema ypoka DJIEMEHTHI COAePKAHMA TpeboBanus K ypoBHIO YYQ Bun JomamHee
Ypoka nmoAroTOBKH oﬁyqaloumxm KOHTPOJIA 3aJaHue
38 l"a30BBIC 3aKOHEI. Ypasuenue MeHpeneeBa — 3Hath ypaBHeHHE MeHieneeBa | YMETh ONpeaesisiTh dhopMupyro § 65
Knaiinepona. YpaBHeHus U — Knaitnepona. 3nats [apaMeTphl BEIIECTBA B Ui
rpaduKu U30MPOLIECCOB. M30IPOLECCHl U UX 3HAYEHUE B | ra3000pa3sHOM KOHTPOJIb
[ IpumepbI N30MPOLIECCOB. JKU3HHU. COCTOSIHUM Ha
OCHOBaHUU YpaBHEHUS
UJECAIBHOTO Ta3a.
[IpencraBnsth
rpadukamu
M30IPOIIECCHI.
39 JlaGopaTopHnas pabota | YpaBHeHne MeHeneena - 3HaTh ypaBHEHUE COCTOSIHUS | YMETh UCCIIE0BATh Texymmit
Ne6 Knaiinepona. M3o00apHsbrii UJEAJIbHOTO Tra3a. 3HATh/ AKCIIEPUMEHTAIILHO KOHTPOJIb

«OrmbITHas MpoBepKa

3akoHa I eii-JItoccakay.

mponecc.

MOHUMATh CMEBICI 3aKkoHa [ eii-
JIroccaka. YMeTb BEHIIOJHATD
MpsIMbIE U3MEPEHUSI ITHHBI,
TEeMIIePaTypPbl, IPEICTABIATD
pE3yNbTaThl U3MEPEHUH C
Y4ETOM MX HOTPEUIHOCTEH.

3apucumocts V(T) B
M1300apHOM TIpoIecce.
YMeHue noab30BaThCs
npudopamu.
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B3auMHble nMpeBpaleHusi KHIKOCTe U ra3oB (2 4)

No Jara Tema ypoka DJIeMeHTBI Co/iep KaHusl TpedoBaHus K ypOBHIO YV Bun Jdomamnee
ypoka MOATO0TOBKH 00YYaI0LIUXCS KOHTPOJISI 3a1aHue
40 Haceimennsii nap. ArperaTtHble COCTOSIHUS U 3HaTh/MIOHUMATB CMBICII N3mepATh B1aXHOCTh dbopmupy § 68
(ha3oBbIC MEPEXOIBI. MOHSITUI: «KUIICHHEY, «HCTape-| BO3IyXa. FOIIMIMA
Hcnapenue n KoHAEHCALUS. HUEY, «IIap000Pa30BaHUEC); KOHTPOJIb
Hacpimennsiii n «HACBIILEHHBIN Tap».
HEHACBIIICHHBIN Nap. YMeThb OnUChIBaTh U OOBSICHATH
MIPOIIECCHI UCTIAPEHUS,
KUIEHUS] U KOHACHCAIUU.
41 BuiasxxHOoCTB BO31yXa [TapuuanbHOE aBIICHUE. 3HATB/IOHUMATDH CMBICII YCTHBIN § 70,71
Pemenne 3anau AOCOJIOTHAS M OTHOCUTENbHAS | MOHATHI: «OTHOCUTENIbHAS omnpoc,
BJIQYKHOCTb BO3/yXa. BIIQYKHOCTBY, «IIaplHaIbHOE npu
3aBUCHMOCTD BIIAXKHOCTH OT JTaBJICHUEY. penieHun
TEeMIIepaTypPbl, CIOCOOBI YmeTh u3MepATh OTHOCH- 3a/1a4

OonpeaACJICHNA BIAXXHOCTH.

TEJIbHYIO BJIQXKHOCTb BO3/yXa.
3HATB/OHUMATB YCTPOHCTBO
Y MIPUHLIKI 1€HCTBUS
TUTPOMETpPA U IICUXPOMETPA.
YMeTb 00BSACHATH
3aBUCHUMOCTB TEMIIEPATYPBI
KUIIEHUSI dKHUJIKOCTH OT
JIaBJICHUS, pellaTh
HKCHEPUMEHTAJIbHbIE U
TBOPYECKHUE 3a]1auH,
CBSI3aHHBIE C OTHOCHUTEJIBHOM
BJIQXKHOCTBIO BO3AyXa.
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TBepavbie Tena (2 4)

Ne Hdara Tema ypoka DJIeMEHTBhI COdepP KAHUA Tpe6oBanus K ypoBHIO Yy Bun Jomamnee
Ypoka MMOATOTOBKH OﬁyanOIIIl/IXCSl KOHTPOJIsA 3aJaHHue
42 Kpucrannumueckue u Kpucrannnueckue tena. 3HaTH/MOHUMATB CBOWCTBA Paznuuate oCHOBHBIE dbopmupy | §75-76.
aMop(QHBIE TeTa. Anm3otponusi. AMOpQHBIE KPUCTAJUTMYECKUX M aMOp(HBIX | TIPU3HAKH MOJIEeTIeH FOIIU I
tena. [lnaBnenue u Tel. 3HATH/IOHUMATH CTPOEHHUSI Ta30B, KOHTPOJIb
OTBEPJICBAHUE. pasyinuue CTPOCHHUS U CBOWCTB | KUIKOCTEN U TBEPABIX
43 KontposbHas pabota Teopust «MosekysipHast KPUCTAITUNYECKUX U aMOP(HBIX | TeI. Tematnue
Ne 4. «MonekynsipHas buznkay. Tell. CKHM
(buznkay. 3HATH/IOHUMATB OCHOBHbIE KOHTPOJIb

nonoxxenuss MKT, ymeTh
O0OBSICHATH CBOICTBA Ira3oB,
KUJKOCTEN U TBEPIBIX TEJ Ha
OCHOBE IPEJICTABICHUN O
CTPOEHHUH BEILIECTBA. 3HATH U
YMeThb UCIOJIb30BaTh MPHU
pEeUIeHUN 3a/1a4: 3aKOHbI
boiinsa-Mapuorra, I'eii-
Jroccaka, Hlapnsi, ypaBHeHUE
COCTOSIHUS M/I€aJIbHOTO Ta3a.
YmeTb NpUMEHSITh
MOJIyYEHHBIC 3HAHUS U YMEHUS
IIPU PELICHUH 33/1a4.
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OcHOBBI TEPMOANHAMHKH (6 1)

No Jara Tema ypoka DJIeMeHTBI CO/iep KaHusl TpedoBanus K ypoBHIO YV Bun Jdomamnee
ypoka MOATO0TOBKH 00Y4YaI0LIUXCS KOHTPOJIsI 3aaHue
44 BuyTtpennsis sueprus. | BHyTpeHHssa dHEprUsl. 3HaTh/MOHUMATH CMBICIT PaccuuteiBath dbopmupy |§ 73,74,75
Pabora B Crioco6b1 U3MepeHus BEJIMYUHBI «BHYTPEHHSIS» KOJIMYECTBO TEIUIOTHI, FOIIIHMA
TEPMOJMHAMUKE. BHYTPEHHEHN SHEPTHUN. sHeprusi. 3HaTh QopMyny Ui | HEOOXOIUMOM ISt KOHTPOJIb
BuyTpennsis sneprus BBIUMCJIEHUS] BHYTPEHHEN OCYIIECTBIICHUS
UJeaIbHOro rasa. SHEPTUH. 3a/IaHHOTO Mpouecca ¢
Boruncnenue paboTsl npu 3HATB/MOHUMATDH CMBICII TeIUIoNepeIAYe.
n300apHOM Mpoliecce. MOHATUI: «TEPMOJNHAMH- PaccuuteiBath
['eoMeTpuueckoe TOIKOBAHUE | YECKasi CUCTEMa». Y MeTh KOJIMYECTBO TEIUIOTHI,
paboThl. PU3NYECKUIT CMBICIT BBIUUCIIATH paboTy rasza npu HE0OXOIUMOM IS
MOJISIPHOM Ta30BOM n300apHOM OCYILIECTBIICHHS
MTOCTOSITHHOM. pacIIUpEeHUH/CKATHH. npoiiecca
3HaThb rpaduyeckuii cnocod IIpEBpaLICHUS
BBIUKCJICHHsI pa0OTHI rasa. BEILIECTBA U3 OJTHOTO
45 KonunuectBo Ternotel. | KomnuecTBo TEMIOTHI. 3HaTH/MOHUMATH CMBICII arperaTHOro COCTOSTHUS camo- § 76
YpaBHeHHE TEMIOBOTO | Y AeibHAsA TEIIOEMKOCTb. MOHATHI «KOJIMYECTBO B JIpyroe. KOHTPOJIb
OanaHca. TEIJIOTB», «yAeJbHAas PaccuntbiBaTh
TEIJIOEMKOCTBY. U3MEHEHHUS
46 ITepBbIii 3aK0H 3aKOH COXpaHEHUS SHEPIUH, 3HATH/MIOHUMATH CMBICIT BHYTPEHHEN DHEPrUH YCTHBIN § 77,78,80
TCPMOIMHAMUKHL. IIEPBBII 3aKOH IEPBOTO 3aKOHA TCPMOAUHA- TeN, paboTy u OIIpocC,
Pemenue 3anau. TEPMOJANHAMUKH. MUKH. YMeThb pelaTh 3aaun | MepPeTaHHoe pu
C BBIUHMCIICHHUEM KOJINYECTBA KOJINYCCTBO TCILIOTHI peuicHnn
TEIUIOTHI, pabOTHI U Ha OCHOBaHUU NEPBOTO | 3a/1a4
W3MEHEHUs BHYTpEHHEH 3aKOHA TEPMOIMHAMUKU.
SHEPTHH raza.
YCTHBIN
47 Bropoii 3akoH Bropoii 3akoH 3HATB/MOHUMATDH CMBICI OOBACHATH NPUHLIUIIBI | OIIPOC § 81

TCPMOAUHAMUKNU

TCPMOAUHAMUKN

MOHATUI «0OpaTUMbIE U
HEOOpaTUMBbIE MPOLIECCHIY;

JIEHCTBHS TEIJIOBBIX
MaIlIHH.

52




Ne Jara Tema ypoka DJIEMEHTBI COAePKAHMSA TpeboBanus K ypoBHIO YYQ Bun JomamHee
ypoka MOATOTOBKHU 00y4alomuXxcsi KOHTPOJISI 3ajlaHue
CMBICJT BTOPOTO 3aKOHA YMeTh BECTH AUAJIOT,
TEPMOJAVHAMUKH. BBICJTYILIMBATh MHEHUE
YMeTb npuBOAUTE TPUMEPHI ONIOHEHTA,
JIEVCTBHUS BTOPOT'O 3aKOHA y4acTBOBAaTh B
TEPMOJIMHAMUKH. JIUCKYCCHUAX, OTKPBITO
48 [Tpunrun aeiictBus 1 | [IpuHIMD AEHUCTBUS TEIJIOBBIX | 3HATH/MOHUMATDH YCTPOMCTBO | BBIpa)kaTh U ¢bportans | § 82,83
KII/I TermoBbIx nsurateneit. KIIJ TermoBoro Y TIPUHLIMI AEHCTBUS OTCTanBaTh CBOIO HBIHI
JIBUTaTEJEH. nBuratens. MakcuMalbHOE TEIUIOBOTO JBUTATEIA, TOYKY 3PEHUS. onpoc

3naueHue KIIJ[ TenmoBsix
JIBUTATEJIEN.

dbopMyITy J1s1 BEIYUCIICHUS
KII/I. 3naTh/moHuMAaTh
OCHOBHBIE BHJIbI TETNIOBBIX
nsurateneit: JIBC, mapoBas u
ra3oBasi TypOUHBI,
pPEaKTHBHBIA JIBUTATEIb.
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Ne Jara Tema ypoka DJIEMEHTBI COAePKAHMSA TpeboBanus K ypoBHIO YYQ Bun JomamHee
Ypoka nmoAroTOBKH 06yqaloumxc51 KOHTPOJIsA 3aJaHue
49 Kontposnbnas padora 3HaTH/MOHUMATH OCHOBHBIC TemaTtnue
Ne 5 nonoxkennss MKT, ymers CKHI
OCHOBBI TEPMOJUHAMUKHI OOBSICHSTH CBOWCTBA T'a30B, KOHTPOJIb

JKUJKOCTEN U TBEPABIX TEI Ha
OCHOBE MPEJICTABICHUN O
CTPOEHHUH BEILIECTBA. 3HATH U
yMeThb UCITOJIH30BaTh MIPH
pElLIeHUN 3a/1a4: 3aKOHbI
boitns-Mapuortra, I eii-
JIroccaka, Hlapis, ypaBHeHHe
COCTOSIHMSI MJICAJIBHOTO Ta3a.
3HATB/OHUMATBD NEPBBII U
BTOPOM 3aKOHBI
TEPMOJANHAMUKH; YMETb
BBIUUCIIATH paboTy rasa,
KOJIMYECTBO TEIUIOTHI,
W3MEHEHNE BHYTPEHHEN
suepruu, KII/I TennoBbix
JIBUratesei, OTHOCUTEIbHYIO
BJIQ)KHOCTh BO3/1yXa.
3HATH/IOHUMATH CTPOCHUE U
CBOICTBA I'a30B, )KUJIKOCTEH U
TBEPJbIX TEJ, YMETh
OOBSICHATH (PU3UUECKUE
SIBJICHUS ¥ TIPOLIECCHI C
MIPUMEHEHUEM OCHOBHBIX
nosnoxeHud MKT.
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Tema 3. OcHoBbI JiekTpoguHaMuKH (19 1)

DaekTpocTraTHKa (7 4)

Ne JlaTta Tema ypoka DJIeMeHTBI Co/iep KaHusl TpedoBaHus K ypOBHIO YVn Bun Jlomamnee
ypokxa MOATOTOBKY 00YYAIOLIUXCS KOHTPOJISI 3a1aHue
50 DIIEKTpUUYECKU 3aps M| DIEKTPOJUHAMUKA. 3HaTh/MIOHUMATB CMBICII Brraucisite cuibl dbopmupy § 84
JJIeMEHTapHbIC DIIeKTPOCTATHKA. (U3HYECKUX BEIIMIUH B3AUMOJICHCTBUS FOIIHMA
YacTHULbL. 3aKOH DNeKTpUYECKUii 3apsia, 1Ba «AIIEKTPUYECKUI 3apsaay, TOYEUHBIX KOHTPOJIb
COXpaHEHUs 3HaKa 3apsiIoB. «2JIEMEHTAPHBIN AIEKTPUIECKUX
ANEKTPUUECKOTO 3apsaa.| DJIEMEHTAPHBIN 3apsil. AIEKTPUUECKUH 3aps»; 3apsI0B.
3axon KyroHa. DnexTpu3anus Tel U ee YMmeTb 00BACHATH IpOLIECC
Ennnuna MIPUMEHEHUE B TEXHUKE. AIEKTPU3aLUU Te. 3HATH
AIEKTPUUECKOTO 3apsiaa.| 3aMKHyTasl CUcTeMa. 3aKOH CMBICJI 3aKOHA COXPaHEHUS
COXpAHEHHUs SIIEKTPUUYECKOrO | 3apsja.
3apsaa. Onbrel Kynona. 3HaThH/MIOHUMATH
B3aumopericteue (bu3nUeCKUil CMBICIT 3aKOHA
AIEKTPUYECKUX 3apaaoB. 3akoH | KyrnoHa u rpaHuiis! ero
Kynona — ocHOBHOI 3aKOH MIPUMEHUMOCTH, YMETh
AEKTpOCTaTUKHU. Ennania BBIYHCIIATH CHITY
AIEKTPUUECKOTO 3aps/a. KYJIOHOBCKOTO
B3auMOIEHCTBHA.
51 bnuzkoneiictere u DJIEKTPUYECKOE TOJIE. 3HATBH/MIOHUMATH CMBICIT Brruucnars dbpoHTaIbh §
IEUCTBUE Ha OCHOBHBIE CBOWCTBA MOHSITUN «MaTEPUSD», HaIpPsHKEHHOCTh HEBIN 87,88,89
PacCTOSTHUMU. AIEKTPUUECKOTO TOJIA. «BEIIECTBOY, IIOJIEN. AIEKTPUUECKOTO MOJIS omnpoc
DnekTpuueckoe mnoie. | HampspkeHHOCTH 3HaTH/MOHUMATH CMBICII TOYEYHOTO
HarmnpsixeHHOCTh AIEKTPUYECKOTO TOJIA. BEJIMYMHBI «HAMIPSIKEHHOCTBY, | DJIEKTPHUUECKOTO
AIEKTPUIECKOTO TOJIA. YMETb ONPENIEIIATh BEJIMUYMHY U | 3apsijia.
CuIioBbI€ JIMHUH. HaIlpaBJICHUE HAIIPSKEHHOCTH
AIEKTPUIECKOTO TIOJIS
TOYEUHOI'0 3apsiia.
52 [Tone ToueyHoro [IpuHIMI Cynepno3UIIu YMeTh IpUMEHSITh TPUHIIUIT YCTHBIN § 90
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Ne Jara Tema ypoka DJIeMeHTBI CO/iep KaHusl TpeGoBanus K ypoBHIO YVn Bun Jdomamnee
Ypoka nmoAroTOBKH 06yqaloumxcu KOHTPOJIsA 3aJaHue

3apsaa v 3apsHKeHHOro | moJied. CHITOBBIC JTMHHAH CYTIEPIIO3UIINH ICKTPHUSCKUX orpoc

nrapa. [Ipuniun AIEKTPUYECKOTO MOJIS. noJieH s pacueTa

cynepno3uiuu nosieid. | OgnopoaHoe nosne. [lone HaIpsHKEHHOCTH. 3HATH

3apsHKEHHOTO I1apa. CMBICTT TIOHSATHS

HaANPSDKEHHOCTH CHJIOBBIX
JTUHHUHA SJIEKTPUUYECKOTO MOJISI.

53 [IpoBoHUKY 1 CBOOOTHBIE 3apsIbI. YMmeThb onuchIBaTh U dbpoHTAT §92
TURJIEKTPUKHU B DneKkTpocTaTH4ecKoe mose OOBSICHATH SIBIICHHE HBIH
AIIEKTPOCTATUYECKOM BHYTPH TIPOBOTHHKA. ANEKTPOCTATUYCCKOM orpoc
noJe. DneKTpUYeCcKui 3apsij UHAYKIUHA. ¥YMeThb IPUBOAUTD

MPOBOAHMKOB. JIBa BUIa MPUMEPBI TPUMCHCHHUS
JIUDJIEKTPUKOB. MIPOBOJAHHUKOB U JUDJICKTPUKOB

54 [ToTenmanpHas Pabota npu nepememmeHnn 3HaTh GU3UYECKUN CMBICIT Brraucisate moTeHIMA | yCTHBIN § 93
SHEPrus 3apsHDKCHHOTO | 3apsijia B OJHOPOHOM HEPreTHIECKON ANEKTPUICCKOTO TTOJISI orpoc
Tena B OAHOPOJHOM ANEKTPOCTATUYECKOM TOJIE. XapaKTePUCTHKU OJTHOTO M HECKOJIBKUX
AIEKTPOCTATHYECKOM [ToreHnmanbpHASI SHEPTUS ANEKTPOCTATUYCCKOTO TTOJIS. TOYCUHBIX
noJe. OJIsl. ANEKTPUUYECKUX

55 IToTenmnuan ITorennuan nmomnd. Ilorennuan. | 3HATL/MOHUMATH CMBICII 3apsa0B. YCTHBIN § 94,95
AIEKTPOCTATHYECKOTO | DKBUIIOTEHITHATBHAS (U3HYECKUX BEIIMIUH orpoc
nonisi. PazHOCTh MOBEPXHOCTh. Pa3HOCTH «TOTEHIIHA, «paboTa
MOTEHLHAJIOB. noTeHuuanoB. CBsI3b MeXIy ANEKTPUYECKOTO MOJISH»; YMETh
CBsi3b MeXKITY HANPSKEHHOCTHIO | BBIUUCIIATH pa0dOTy MOJS |
HaMPSHKEHHOCTHIO Pa3HOCTbHIO MOTEHINAJIOB. MOTEHLIKAJ MOJIsl TOYEYHOTO
AIIEKTPOCTATUIECKOTO 3apsiia.

MOJISl ¥ PA3HOCTBIO 3HATH/IIOHUMATH 3aKOH
MOTEHIIUAJIOB. COXpaHEHHUS 3apsja, 3aKOH
OKBUNOTEHIIUATbHbBIE Kynona, xapakrepuctuku
MOBEPXHOCTH. ANEKTPUIECKOTO TOJIS.

56 DNEeKTPOEMKOCTb. DnexTpuyeckas eMKOCTb. 3HaTHL/IIOHUMATH CMBICII Brraucnsate 3HEepruo YCTHBIN § 97
Enunune! anexrpo- DnekTpuyeckasl eMKOCThb BCIIMYMHBI «3JICKTPHYICCKAA 3JICKTPUYICCKOTO MOJIs OIIpOC

emkocm. Konnencarop.

OHeprus 3apsyKeHHOr0
KOHJIEHCATOpA.

npoBoiHUKa. KoHaeHcaTop.
Buasl koHIEHCATOPOB.
EMKxocTh miockoro

€MKOCTb». 3HaTh CTPOCHHE,
CBOMCTBA U IPUMEHEHUE
KOHZICHCATOPOB.

3apsHKEHHOTO
KOHJICHCATOPA.
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Ne Jara Tema ypoka DJIEMEHTBI COJAePKAHMSA TpeboBanus K ypoBHIO YVa Bun JomamHee
ypoka NMOArOTOBKH 00y4alolInXxcs KOHTPOJIsI 3alaHue
IIpumenenue KOHJIEHCaTopa. DHEPrus YMeTh BBIUUCTISATH EMKOCTh
KOHACHCATOPOB. 3apPsPKCHHOI'0 KOHACHCATOpPA. IIJIOCKOI'O0 KOHACHCATOPA.

[IpuMeHeHne KOHAEHCATOPOB.
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3aKOHBI MOCTOSTHHOTO TOKA (7 1)

Ne Jara Tema ypoka DJIeMEHTBhI codepPKAHUA Tpe6oBanus K ypoBHIO YV Bun JlomamHee
Ypoka MMOATOTOBKH oﬁyqalonmxcn KOHTPOJIA 3aJJaHue
57 DNEeKTPUYECKUN TOK. OneKTpUUecKuil TOK. YcioBus | 3HATH/ MIOHMMATh CMBICII BbInonHATE pacyeTsl bopmupy § 100
Cuna ToKa. CyLIECTBOBAHUSA MTOHATUH «AJIEKTPUYECKUI CHUJI TOKOB U FOIINN
aneKTpuyeckoro Toka. Cumna TOK», «UCTOYHHUK TOKa». HanpsHKeHUH Ha KOHTPOJIb
ToKa. JleficTBHA TOKA. 3HaTh yCIIOBUS CYILIIECTBO- y4yacTKax
BaHUS JIEKTPUUYECKOT0 TOKA,; AJIEKTPUUYECKUX IIETICH.
3HATH/TIOHUMATh CMBICI
BEJIMYHMH «CHJIA TOKa,
CHAIPSKCHUEN.

58 3axkon Oma s ComnpotuBnenue. 3akon Oma 3HATH/MOHMMATH CMBICII 3a- YCTHBIN § 100,
ydacTKa LIETH. JUIsl ydacTka uenu. Ennnauna koHa Oma Ji71s1 yyacTKa LIeMH, ornpoc 101, 102
ConpotusieHue. COIIPOTHUBJICHUS, yAEIbHOE YMETb OIPEeNENsTh CONPOTH-

DJNEeKTpUYeCKHe IelH. | CONPOTHUBIICHHE. BJICHHE TIPOBOHHUKOB.
[TocnenoBatenbHOE U [TocnenoBarenbHOE U 3HaTh QopMyIly 3aBUCUMOCTH
napaiebHOe napajieIbHOEe COCTUHEHNE COIIPOTHBIICHUSI IPOBOTHUKA
COEJIMHEHUE MPOBOTHUKOB. OT €r0 T'eOMETPHUUECKUX
TIPOBOTHHKOB. pa3MepoB | poja BEIIeCTBA, U3
KOTOPOT'O OH M3TOTOBJIEH.
3HAaTh 3aKOHOMEPHOCTH B
LEIMsX C IMOC/IeA0BATENbHBIM U
napasuieIbHBIM COSMHEHUEM
IIPOBOJTHUKOB.
59 UlaGopatopHas paboraNe | 3aKOHOMEPHOCTH B LIETISAX C YMeTb coOupath 3eKTpUdec- Texymnii
7 «Uzydenue MOCJIeIOBATEIHHBIM U KHe TIeTIN C TTOCIIeI0BATEIb- KOHTPOJITh

MMOCJICA0BATCIIbHOI'O U
mapajI€JIbHOIO
COCAMHCHUA
IMPOBOAHHUKOBY.

napajijieJIbHbIM COCIMHCHHUCM
IMPOBOJJHUKOB.

HBIM U NIapaJUIeJIbHBIM
COEJJMHEHUEM ITPOBOIHUKOB.
3HATBh U YMeTb [IPUMEHSATh
IIPU PELICHUN 3a7a4 3aKOHbI
II0CJIEJOBATEIBHOTO U
napajieIbHOr0 COEJUHEHUS
IIPOBO/IHUKOB.

58




Ne Jara Tema ypoka DJIeMeHTBI CO/iep KaHus TpeGoBanus K ypoBHIO YV Bun Jdomamnee
ypokxa MOATOTOBKH 00YYaIOUIUXCSI KOHTPOJIsI 3aaHue
60 Pabota u moutHOCTH Pa6ora Toka. 3akoH [xoynsg — | 3HaTh U yMeTb IPUMEHSATh YCTHBII §104
MOCTOSTHHOTO TOKA. Jlenma. MomHoCThb TOKA. MIPH PEIICHUH 3a]1a4 3aKOHBI ompoc
MOCJIEIOBATEIILHOTO U
MapaieIbHOrO COeAMHEHUS
MTPOBOJTHUKOB.
61 JlabopaTopHnas pabota 3HaTh/ NOHMMATh CMBICIT N3mepsaTs MOIHOCTH Texymuit
Neo 8 MOHSITUN «MOIIHOCTh TOKa, AIEKTPUUYECKOTO TOKA. KOHTPOJIb
N3mepenne DJ1C u «paboTa Tokay. 3HATH U
BHYTPEHHETO YMeTh [IPUMEHATH NP pellie-
COTIPOTHUBIICHUS HUY 33724 GopMyIT IS
MCTOYHHKA TOKA. BBIYUCIICHUS pa0OTHI U
MOIIHOCTH 3JIEKTPUYECKOTO
TOKA.
62 DIIEKTPOABUKYIIIAS Ucrounnk Toka. CTOpoHHUE Ymerts uzmepsars I1C u Namepsate D/1C u yetubiit | § 105,106
cuna. 3akon OMa aJist cunbl. [Ipupoaa cropoHHHX BHYTpPEHHEE COMPOTUBIICHHUE BHYTpEHHEE ompoc
[IOJIHOM LIEITH. cun. DJIC. 3akon Oma jist HCTOYHHKA TOKA, 3HAThH COTIPOTHUBJICHUE
MIOJTHOM LIeTIH. dbopMynupoBKy 3akoHa Oma MCTOYHUKA TOKA.
JUTS TIOJTHOM LETIH.
63 KonTponbhas pabota YMeThb perath 3a71a9u ¢ WroroBsii
No 6. «3akonbl MpuUMeHeHueM 3akoHa OMa Jist KOHTPOJIb

IOCTOSAHHOI'O TOKa».

y4acTKa LIeNU U MOJIHOH 1enH;
YMETh OIPEeNaTh paboTy U
MOIIHOCTb JIEKTPHYECKOTO
TOKA IpY NapajuIeIbHOM U
IIOCJIEJOBATEIILHOM
COEJIMHEHUU NPOBOIHUKOB.

59




DJIeKTpHYeCKUii TOK B Pa3JIMYHBIX cpenax (5 4)

Ne Hara Tema ypoxka® DJIeMeHTBI ColepKAHMS> TpeGoBanus K ypoBHIO OcHoOBHbIE BUbI Bun Jdomamnee
Heaesn/ [IpumepHas NMOATOTOBKHU 00y4al0IMXcst JesATeJbHOCTH y4eHUKa' (Ha| KkonTpoas’ | 3aganme®
ypoka |dakThuecka YPOBHE Y4eOHBIX JIelicTBHIA)
b
64 DnekTpuyeckast ITpOBOAHMKY 2IEKTPUUECKOTO | YMeTb OOBSACHATH IPUPOY Hcnonb3oBate 3HaHUA | GOPMHPY §108
IIPOBOAMMOCTD TOKa. ANEKTPUYECKOTO TOKA. 00 3JIEKTpUYECKOM FOIIU I
pa3IMYHBIX BELIECTB. TOKE B pa3JINYHBIX KOHTPOJIb
DJeKTpOHHAs cpenax B
IIPOBOAMMOCTh IIOBCETHEBHOM JKU3HU
METAJIJIOB. 11 o0ecTieueHus
65 3aBUCUMOCTh ITpupona 3neKTpuIecKoro Toka | 3HaTh/ MIOHMMATB OCHOBBI 0€30I1aCHOCTH TIpH YCTHBIN §109.
CONPOTHUBIICHUS B MeTajjiaX. 3aBUCUMOCTh AIIEKTPOHHON TEOPHH, YMETh o0palleHnu ¢ orpoc
IIPOBOJHMKA OT COIIPOTHUBIICHUS] METAJJIOB OT | OOBSACHATH IPUUMHY YBEJIH- npubopamu u
TEMIIEPATYPBHI. TEMIIEPATypBHI. YEeHUs CONPOTUBIICHUS METal- | TEXHHUYECKUMHU
CsepxnpoBoauMocTs. | CBepXIPOBOAUMOCTb. JIOB C POCTOM TEMIIEPATYPBHI. yCTpoicTBaMH, JUIsl
3HaTh/ MOHMMATH 3HAUCHUE COXPAHEHHUS 310POBbS
CBEPXITPOBOJHHKOB B 1 COOIOACHUS HOPM
COBPEMEHHBIX TEXHOJIOTHUSIX. 9KOJIOTHYECKOTO
66 OnexTpudeckuid TOk B | [lomynpoBogHuKH, NX YMeTh OnHCHIBATh U MIOBEJICHUS B ®dpoHTaNb §110.
TOTYTPOBOIHHKAX. CTpOEHHE. DIIEKTPOHHAS U OOBSICHATH YCIIOBHUS U MPOIIECC | OKPYKAKOILICH cpeie. -HBIN
CoOcTBeHHas n JBIPOYHAs IPOBOJAUMOCTb. IIPOTEKAHUS HIEKTPUIECKOTO OIIpocC.
IPUMECHAs paspsza B IOJIyIPOBOJHUKAX.
IIPOBOAMMOCTS.
67 DnexkTpuyeckuil Tok B | PacTBOpHI U pacmiaBbl 3HaTh / NOHMMATB 3aKOHBI YCTHBIN § 113.
KUJKOCTSX. 3aKOH AIEKTPOJIUTOB. DIEKTPOIIU3. ®dapajes, mpoiiecc ompoc

QJICKTPOJIn3a.

3akon dapanes.

QJICKTPOJIHU3a U €TI0
TCXHUYCCKOC IMTPUMCHCHHUC.
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Ne Jara Tema ypoxka® DJIeMEHTBI CO/lep/RAHMS TpeboBanus K ypoBHIO OcHOBHBIE BH/IBI Bun JomamHee
Heneau/ [IpumepHas MOATOTOBKHU 00y4alomuXxcsi AesITeJILHOCTH YUeHUKa® (Ha| KOHTpoJs’ 3ajanue®
ypoKa |dakTmuecKa YPOBHE Y4eOHBIX JIelCTBHIl)
A
68 DJIEKTPUYECKUN TOK B | DJIEKTPUUECKUN pa3psij B ra3e. | 3HATH IPUPOIY dbpoHTaIb § 114
rasax. Nonwnsanus raza. 3JIEKTPAYECKOTO TOKA B HBIN
HecamocTostrerbHblii 1 IIpoBoguMOCTh Tra3os. cpenax, yMeTb IPUMEHSTh ompoc
CaMOCTOSATEIIBHBIN HecamocrosTenbHblid pa3psaa. | NOJy4EHHBIC 3HAHUS Ha

pazpsabl. [Inazma

Bubl caMOCTOSITENIBHOTO
AJIEKTPUYECKOTO pa3psijia.
ITma3ma.
BricokoTeMmneparypHas
rj1a3Mma.

IIPAKTUKE. Y MeTh OIUCHIBATh
¥ OOBSACHATH YCIIOBUS H
npolecc NpOTeKaHus
JIEKTPUUYECKOTO pa3psia B
razax
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7. Onucanue y4e0HO-MeTOAUYEeCKOr0 U MAaTePHUAIbHO-TEXHUYECKOI 0
o0ecneuyeHHust 00Pa30BaTEIBLHOIO MpoLecca

YueoHo-12060paTopHoe odopyroBanue ajs 10 kiaacca

Ne HazBanue yue0HOro 060py10BaHus TembI, B U3YHCHUH KOTOPKIX Kaace
- y PYyA npuMeHsieTcs 000py10BaHue 10-11

1. IIratus MEXaHHKa 10-11
2. [[lapuk Ha HUTH MEXaHHUKa 10-11
3. Junamomerp MEXaHHKa 10-11
4. I'py3uxu MeXaHHKa 10-11
5. [Ipy>kuHBI pa3HO# )KECTKOCTH MEXaHHKa 10-11
6. Bpycku MeXaHHKa 10-11
7. Haknonnast minockocTh MEXaHHKa 10-11
8. Kenobd MeXaHHKa 10-11
9. Cekynmomep MEXaHHKa 10-11
10. Sk ¢ meckoM MEXaHUKa 10-11
11. Prruarn MEXaHUKa 10-11
12. Habop o MonekymnsipHO# puznke MornexynsipHast pru3uka 10-11
13. Pesucropst 3aKOHBI TOCTOSHHOTO TOKa 10-11
14. Uctounnku Toka 3aKOHBI TOCTOSTHHOT'O TOKa 10-11
15. AmmnepMeTpsl 3aKOHBI TOCTOSHHOTO TOKa 10-11
16. BOJIETMETPBI 3aKoHBI MOCTOSIHHOTO TOKA 10-11
17. Peocrat 3aKOHBI TOCTOSIHHOTO TOKa 10-11
18. Kowmmnekt «Ontuka» Onrtuka 10-11
19. SIIEKTPOMETPHI DneKkTpocTaTHKa 10-11
20. Tabnuub! yueOHbIC ITo BceMm TemaMm 10-11

Texnnvyeckue cpeacTBa 00y4eHHUs:

HOYTOYK

MIPOEKTOP

9KpaH
JOCTYTI K MHTEPHETY

PR
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DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIEe pecypchl, IPUMeHsieMble IPH H3Y4YeHU U

¢puzuxku
Tewmsl, B
U3YYCHHUH
Ne | Ha3zanue pecypca (aBTop, cchiika Ha IHTepHET-pecypc) | KOTOPBIX Knacc
MIPUMECHSICTCS
pecypce
1. | DnekrpoHHOe npuioxkeHue K yueOHuky I'.Sl.Mskuiesa, | Bce 10-11
b.b.byxosuea, H.H.Cotckoro:
WWW.Prosv.ru
2 Komnakr-auck k yueonuky DVD ®usuka. 10 kiacc. BCE 10-11
H3parensctBo «IIpocBenieHue»
3 OO0pa3zoBaTesbHbIN MOPTA AJIS TOATOTOBKH K SK3aMEHaM | BCe 10-11
«Pemy ET'D» https://phys-ege.sdamgia.ru/
Cnncok pekoMeHayemMoi yueOHO-MeTOAMYeCKO JJuTepaTypbl
Howmep
y4eOHMKA B
Ne ABTOp, Ha3BaHUE T'ox u3manus Kiacc ®denepanbHOM
yueOHOM
TTaHe
1. Yueonuk: I'. S. Mskuies, Mockaa, 10 1.3.5.1.7.1.
b.b.byxosues, H.H.CoTckuii, «IIpocBemenuey,
0] pefaKuueit 2018r,
npod.H.A.ITappeHTheBON. 4-e m3nanue,
®Ir'OC, knaccuveckuii Kype, 6a30Bbiit 416 crp.
YPOBEHB.
2. 3amaunuk no ¢uszuke 10-11 kmaccer Mocksa. 10-11
A.Il.PpiMKeBUY «poda», 2010r,
14-e uznanue,
188 cTp
3. | A.C.EnoxoBuuy CrpaBouHUK MO (HUBHKE Mockaa, 10-11
U TEXHUKE «IIpocBemienue»
1989r
3-e u3ganue,
223 ctp
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http://www.prosv.ru/
https://phys-ege.sdamgia.ru/

Cnucok pekoMeHyeMOil y4eOHO-MeTOAMYeCKOH JTUTEPATYPhbI 0 (pU3HKe
JJISl YYUTe st

Ne ABTOp, Ha3BaHUE I'on n3manus Knacc

1. 3opup.  HHU.  PI'OC.  «KonrtponsHo- | MockBa «Bako» 10
n3MeputenbHble  Matepuansl. Pusuka 10 | 2012r, 1-e uznanue 95 ctp
KJIacCy.

2. Mapon A.E., Mapon E.A. «/lunaktudeckue Mockaa, «/Ipodar, 2013 T, 10
Marepuainsl. Puznka 10 kmace». 10-e m3manme, 156 ctp
Pa3HOypoBHEBBIE KOHTPOJIBHBIE PAOOTHI.

3. Kupuk JLA. ®dusurka 10 knacc. | Mockga, «Miekca», 2006 10
CamMocTosATeIbHbIE U KOHTPOJIbHBIE PaOOTHI r, 192 ctp

4. I'pomuena O.U. «Tematnueckue MockBa «2x3amen», 2012 10
KOHTPOJIBHBIE i CAMOCTOSATEIbHBIE padoTHI 10 | T, 1-e uznanue, 190 ctp
¢duzukey. 10 kmacc.

5. M.IO. lemunoBa «®duzuka EI'D-2019» Mocksa, ®UIIH, 10

«HarnonansHoe
obpazoBanuey, 2019r

6. H.M.IlaBnynkas «MonekynspHas ¢usuka B | Yian-Yo, 10
KOHCHEKTaX M TeCTax)» WN3nareasctBo BCI'YTY,

20121, 73 ctp

7. H.M.IlaBnynxkas, JI.B CxokoBa «TexHonorus | Ynan-Y i, 7-11
MPOAYKTUBHOTO  Moaxona K  obOyuenuto | M3marenscTtBO Bypsitckoro
PEIICHUIO 3a/1a4 0 (PU3HUKEH TOCYHUBEPCHUTETA,

2006, 112 ctp

8. M.C. Kpacun «Pemenne cioxsabix © | Mocksa, Mnekca, 2009r, 1- | 10-11
HECTaHIaPTHBIX 3a1a4 o ¢duzuke. | e m3ganue, 360 cTp
OBPHUCTHYECKUE IPUEMBI TIOMCKA PEIICHUIN

9. B.1A. BaranmoBa Teopus wu wMeroauka | r.Yman-Ymd, M3matensctBo | 7-11
oOyuenus pusuke. Kypc nexmmii Bypsitckoro

rocyHusepcuteta, 2011r,
1-e uznanme, 218 ctp

10. | H.M. IMaBnyukas, JI.B.Ckokosa. r.Yman-¥Ymp, Usnarenscto | 7-11
«ITonroroBka ydamuxcs K BypsTckoro
HCCIIEA0BATENIBCKOMN 1EATEIIBHOCTI rocyHusepcurera, 2011,

1-e uznanwme, 23 ctp.

11. | I'.IO. KcensoBa «OueHouHasa AeATEIBHOCTD r. Mocksa, 7-11

YUUTETSD Ileqarornueckoe

o6mectBo Poccun, 2001 r,
2-¢ u3nanue, 126 c1p.
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JlonoTHUTeIbHAS JTUTEPATYPA 1JIs1 YUALIUXCS

Ne ABTOp, Ha3BaHUE l'ox n3nanus Kitacce
1. H. IMapdenteeBa, M.@omuna «Pemenne | Mocksa, 10-11
3a/1a4 1o GU3NKe» N3narenbcTBO
«Mup» 1993r, 1
—e usaanue, 213
CTp.
2. |3opun H.M. ®I'OC. «KonHTposbHO- | MOockBa 10
n3MepuTenbHbie MaTepuanbl. Ousuka 10 | «Bako»
KJIacey. 2012r, 1-e
u3nanue 95 cTp
3. I'pomuea O.U. «Tematuueckue Mockga 10
KOHTPOJIBHBIE U CAMOCTOSITEIIbHBIC «DK3aMeHy,
pabotsl o pusukey». 10 kmacc. 2012, 1-e

uznanue, 190 ctp
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INPUJIOKEHUA K IIPOI'PAMME

KonTpoanpyemMble 3J1eMEeHTHI COIePKAHUS

Konupukarop

3JIEMEHTOB COIeP/KaHUs M TPeOOBAHHI K YPOBHIO NOANOTOBKH 00y4al0IHXCH
no ¢pusuke nas 10 knaccos (6a30Bblit YPOBEHB)

Pasnen 1. Ilepeyens TpeGoBanuii K YPOBHIO NOATOTOBKH 00Y4YaONIHXCH 110
¢pusuke B 10 kiaacce (6a30Bb1ii ypoBeHb).

Kon TpeboBaHusA K YPOBHIO MOJNOTOBKH O0YYaIOIMIHXCS
TpeboBaHus
1 Snams/Tonumame:
1.1 CMBIC PUIUYECKUX NOHAMUU:

(usnueckoe apieHHe, pU3MYECKas BEJIMYMHA, MOJENb, TMIIOTE3a,
(usuyeckuit 3aKoH, TEOpPHS, NMPHHIMAIN, MOCTYJIAT, MPOCTPAHCTBO,
BpEMs, BEIIECTBO, B3aUMO/ICHCTBHE, HHEPLIHAIBHAS CHCTEMA OTCHe-
Ta, MaTepHallbHas TOYKa, HAeaIbHBIN ra3, pe30HaHC.

152 CMBIC] (PUUHECKUX BEAUYUH.

nyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca, TUIOTHOCTh, CH-
J1a, JABIICHHE, MMITYJIbC, paboTa, MONIHOCTh, KHHETHYECKas JHEp-
I'Us, MOTEHLHAIbHAS SHEPIUsA, KOMDOHUIIMEHT TOJIE3HOIO ACHCTBHS,
MOMEHT CHJIBI, IEPHOJI, YacTOTa, aMIUIMTyJaa KoJjieGaHui, juiMHa
BOJIHBI, BHYTPEHHSAS SHEPIus, yJelIbHas TerioTa napoobpazosaHusi,
VAeIbHAs TEIUIOTa TUIABJICHHUA, YAEJbHAsl TEIIOTa CropaHwus, TeM-
neparypa, abcomoTHas TemrnepaTypa, CpeaHss KHHETHYECKas SHEP-
rUsi 4acTHI] BEIECTBA, KOJMYECTBO TEIUIOTHI, YAEIbHAasA TerioeM-
KOCTb, BJIQYKHOCTB BO3/IyXa.

1.3 CMBICT PUBUYECKUX 3AKOHOS, NPUHYUNOB, ROCTYAAMOE.

NPHHITHIIBI CYNIEPIIO3HIIHA B OTHOCHTENBHOCTH, 3aKoH [lackans, 3a-
KOH ApXuMe/a, 3aKOHbI JHHAMHKH HbIOTOHA, 3aKOH BCEMHPHOIO
TATOTCHHUS, 3aKOH COXPAHEHUS UMIYJIhCAa MU MEXaHWYECKOH 3Hep-
T'HH, 3aKOH COXpPaHEHHs SHEPruM B TEIUIOBBIX IPOLIECCaX, 3aKOHBI
TEPMOJAMHAMHKH; OCHOBHBIC ITOJIOXKCHHUS M3y9aeMbIX (hU3MUECKHUX
TEOPHI H UX POJIb B (HOPMUPOBAHNH HAYYHOTO MHPOBO33PEHUSA

2 Ymems:

2.1 onucvI8ams U OOBLACHAMb.:

2.1.1 | pusnueckue sIBIEHHS: PABHOMEPHOE NMPIMOIHHEHHOE ABUKEHHE,
PaBHOYCKOPEHHOE TMPSAMOJIMHEHHOE NBUIKEHHE, TIepeiady JaBIIeHUs
KUIAKOCTSMH M rasamu, IjlaBaHHe TeJl, MEXaHW9ecKHe Konebanus u
BOJIHEL, JH(QY3HIO, TEIUIONPOBOAHOCTE, KOHBEKUMIO, H3NyUYeHHE,
HCIapeHHe, KOHACHCALMIO, KUTICHHE, TUIABJIICHHE, KPUCTAILTH3AIHIO,
(usnyecKkHe ABJICHUS W CBOWCTBA TeJ: JABMIKEHHE HEOECHBIX Tel
M HMCKYCCTBEHHBIX CITYTHHKOB 3€MJIM; CBOMCTBA ra30B, YKHIKOCTEH
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H TBCPABIX TCII

2.1.2

Pe3yJabTaThl IKCNEPHMEHTOB: HE3aBHCHMOCTh YCKOPEHHs CBO-
OoaHOrO MajeHus OT MAacChl NAJAKOIIEro Tejla; HarpeBaHHe rasa
npu ero GBICTPOM CKATHH M OXJIKICHHE NpH OBICTPOM paciimpe-
HHH; MOBBIIIEHHE JABJICHUS ra3a NPH €ro HarpeBaHHU B 3aKPBITOM
cocyjie; OpOYHOBCKOE JIBHIKEHHE

2.2

OIMUCHIBAaTh (hyHIaMEHTAIbHBIE OIBITEI, OKA3aBIIHE CYIIECTBEHHOE
BJIMSIHHE Ha pa3BuTHE HH3HKN;

2.3

NPUBOAHUTE INPHUMEPLI IMPAKTHYECKOr0o IMNPHMEHCHUA Q)HSH‘IQCKHX
3HAHWH 3aKOHOB MEXaHHKH, TEPMOJIMHAMHKH B S3HEPI'CTHKE

24

OTIpeNIesIATh XapakTep (H3UYecKoro npouecca no rpapuky, Tabnu-
ue, popmyse

2.5

2.5.1

OTJIMYATh TMIIOTE3bl OT HAYYHBIX TEOPHH; JesIaTh BHIBOJbI HA OCHO-
BE SKCIIEPUMEHTAIBHBIX JAHHBIX; NMPHBOAMTH IPHUMEPHI, MMOKa3bl-
BAIONIME, YTO: HAOMIONCHHA U SKCIIEPHMEHT SBJISIOTCSA OCHOBO#H JUIs
BBIIBHJKCHHS THIIOTE3 M TEOPHi, MO3BOJSIOT MPOBEPHUTH HCTHH-
HOCTh TEOPETHYECKHX BBIBOIOB; (M3HUECKas TEOPHS TaeT BO3MOXK-
HOCTh OOBACHATH M3BECTHBIC SBJICHHS NPHPOIBI U Hay4YHbIE (DAKTHI,
NPEJICKA3bIBATh ClIEe HEM3BECTHBIC SBJICHMS;

2:52

NIPHBOJIMTE TIPHMEPHI ONBITOB, WUIIOCTPUPYIOIIMX, YTO: Habmome-
HHS ¥ SKCIIEPUMEHT CIIY)KaT OCHOBOH JUIS BBIIBMIKCHHS T'MIIOTE3 H
NOCTPOCHHUS HAYYHBIX TEOPHIt; IKCIIEPUMEHT ITO3BOJISET NMPOBEPHTH
HCTUHHOCTh TEOPETHYECKHX BBIBOJIOB; (pU3MyecKas TeopHus Jaer
BO3MOXHOCTh OOBACHATHL SBJICHHA TPHPOIABI W Hay4HbIC (aKTHI;
du3nueckas TEOpUS MO3BOJISET NPEACKA3HIBATh CLIE HEH3BECTHBIE
ABJICHAA H HX 0COOEHHOCTH; NpH 0OBACHEHHUH MPHPOIHBIX ABICHHI
MCIIONB3YIOTCH (PU3NYECKHE MOJENH; OIMH M TOT )K€ IPHUPOIHBII
OOBEKT HIIM SBJICHHE MOXKHO MCCIIIOBATh HA OCHOBE MCIIOIb30Ba-
HHUS pPasHbIX MoOJIesiel; 3aKOHBI (U3MKH M (U3MUECKHE TEeOopHH
MMEIOT CBOH OINPEJICICHHBIC MPAaHUIIBI IPHMEHUMOCTH;

2.5.3

H3MEPATh: PaCCTOSHHE, TMMPOMEKYTKH BPEMEHM, MaccCy, CHily, JAaB-
JICHHE, TEMIIEPATYPY, BIAXKHOCTh BO3/lyXa, CHJIy TOKA, HANPSIKEHUE,
JIEKTPHUYECKOE CONPOTHBIIEHHE, paboTy M MOIIHOCTH 3JIEKTpHYe-
CKOro TOKa; CKOPOCTb, YCKOPEHHE CBOOOIHOTO NMafeHus; IUIOTHOCTh
BeuecTsa, pabory, MOIIHOCTh, JHEPruio, KOIGHHIUHEHT TpeHHs
CKOJNIBXCHUS, YACNBHYIO TEIIOEMKOCTh BEMIeCTBa, YACIBHYIO Ter-
JIOTY IUIABJIEHUSI JIbJla, MPEJACTABIATH PE3YJIbTaThl M3MEPEHHH C
Y4ETOM MX TOrPEHIHOCTEH;

2.6

NPUMEHATH MOTyYEHHbIE 3HAHUSA IS pelIeHus] YU3MIECKHX 3a/1a4
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Paznen 2. Ilepevuenb KOHTPOJIMPYEMBIX 3JIEMEHTOB COAePKaHus M0 PH3uKe B
10 xiacce (6a30BblIii yPOBEHB).

pas- | poC Koutponupyemesie a1ements cogepxkanns (K2C)
aena
1 MEXAHHKA

1.1 | KHHEMATHKA
1.1.1 | Mexanuueckoe ABHXKEHHE M €ro BH/bl. OTHOCHTENHLHOCTH Me-
XaHHYECKOTO ABHIKECHHS
CxopocTb. YckopeHue
1.1.3 | PaBHOMEpHOE ABHKEHHE
[TpsamonuHeiiHOe paBHOYCKOpeHHOE jaBHkeHHe. CBo6GOaHOE Ma-
JICHUE
1.1.5 | JIBW>KeHHe 110 OKPYKHOCTH
1.2 | JHHAMHKA
1.2.1 | Unepumansubie cucTeMbl otcyera. Ilepseiii 3axkon HpioToHa.
IIpuuuun orHocuTensHocTH [anunes

1.2.2 | Macca rena. [TnoTHOCTS BelecTsa

1.2.3 | Cuna. IlpuHIMI CYyNIEPIIO3HIIMH CHIT

1.2.4 | Bropoii 3akoH HeioToHa

1.2.5 | Tperuii 3akon HeroTtoHa

1.2.6 | 3aKOH BCEMHPHOIO TATOTCHHS

1.2.7 | Cuna TshKecTH

1.2.8 | Cuna ynpyroctu. 3akon I'yka

1.2.9 | Cuna Tpenus
1.2.10 | JlaBnienue
1.3 | 34KOHbI COXPAHEHUS B MEXAHHUKE
1.3.1 | UmMnynsc Tena. UMnyasc cucteMs! Ten
1.3.2 | 3aKOH COXpaHEeHHs HMITYJIhca
1.3.3 | Pabora cuisl. MomHOCTh
1.3.4 | Kunernueckas 3Heprus
1.3.5 | IloreHunanbHas 3Heprus
1.3.6 | 3ak0H coOXpaHEeHHs MEXaHHYECKOH IHEPIHH
1.4 | MEXAHUYECKHE KOJIEBAHUS U BOJIHbI
1.4.1 | F'apmonmveckue xoneGanus. Ammiuryaa u dasa KoineGaHwi
Ilepuon u yacrora Konebanui
1.4.2 | Croboaubie koneGanus (MaTeMaTUYECKUH W TIPYKUHHBIH MasiT-
HHKH)
1.4.3 | Beinyxkaensslie kosebanus. Pezonanc
1.4.4 | Mexaunueckne BOIHBL. J[/THHA BOJHBI
1.4.5 | 3Byk

2 MOJIEKY/IAPHAA ®H3UHKA. TEPMOJHHAMHKA
2.1 | MOJIEKYJIAPHAS ®H3HUKA




2.1.1 | Moaenu CTpOEHHS ra3oB, XKHAKOCTEH U TBEPABIX TEJ

2.1.2 | Monens uieansHOro rasa

2.1.3 | TenuioBoe ABHIKEHHE ATOMOB M MOJIEKYJI BEIIeCTBa

2.1.4 | DxcnepUMEeHTAIbHEIE 10KA3aTeIbCTBAa aTOMUCTHYECKOH TEOPHH.
Bpoynosckoe aswxkenue. [Anddysus. BaaumoaeicTeue yacTuil
BECILIECCTBA

2.1.5 | AbcomoTHas Temnepartypa. Ces3b TeMIepaTyphl ra3a co cpeaHeH
KHHETHYECKOHM SHEPryeii ero 4acTuiy

2.1.6 | Cpa3bp MexAy NaBIEHHEM H CpejHeH KHHeTHYEeCKOW SHepruei
TEIUIOBOIO JABHIKCHHUS MOJICKYJI HACAJIBHOIO rasza

2.1.7 | Ypasuenue Menneneea—Knaneiipona

2.1.8 | M3omporieccsl: HM30TEPMHYECKUH, H30XOPHBIH, HW300apHBIH,
aauabaTHBIN MPOLIECCHI

2.1.9 | HacpieHnHble 4 HEHAachIEeHHbIE napkl. BiaxkHOCTH BO3ayXa

2.1.10 | U3MeHeHHe arperaTtHbiX COCTOSHMHM BeEIlIEeCTBA: MCIAPEHHE W
KOHJICHCAlUsl, KMIIeHHUE XUJIKOCTH, TUIABJICHHE M KpHUCTaUIn3a-
st

2.2 | TEPMO/JHHAMHKA

2.2.1 | BHyTpeHHss YHEPrus

2.2.2 | Tennosoe paBHOBecHe. Teruonepenaya

2.2.3 | KonuuecTBo TEIUIOTEL. YpaBHEHHE TEILIOBOro OanaHca

2.2.4 | PaGoTa B TepMOAHHAMHKE

2.2.5 | IlepBhlil 3aKOH TEPMOJAMHAMUKH

2.2.6 | ITpuamuner aedicreus termoBbix MammH. KIT TernoBoi ma-
LIHHBI
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Tembl TBOpUYECKUX padboT
- OU3MKO-XMMHUYECKNE TallHbl BHYTPEHHEW Cpebl OpraHu3ma.
- Bes npaBna o ciroHe ¢ mo3unuii Xumuka?
- Korza Mos10ko onacHo j1st 310poBbsi? (FOHBIN SKCIIEPT)
- Packpoem TaitHbl KauecTBa paCTUTEIHLHOTO Macia (FOHBIM SKCIIEPT)
- CekpeTbl 6enkoBOro nutanus. Kak onpeneianTs MoJHOIEHHOCTh OeTKOB?

TeMbl IPOEKTOB

- V3y4enune xapakTepHCTUK Pa3HBIX THUITOB JIaMIT (JIaMIla HaKaJIMBaHMSA, JJaMIIa THEBHOTO CBETa
sHeprocOeperaroIas Jiamra)
- UccnenoBanue pe30HaHCHOTO MOBeIeHUSI HEHbIOTOHOBCKOM KUIKOCTH
- Pa3zpaboTka 1 cozmanme SKCepuMEHTAIBHBIX YCTAHOBOK JIJIs1 PU3UYECKOTO MPAKTUKyMa!

a) UCCIIeI0BaHUE KOJIEOaHUH CTPYHBI

0) cHSATHE BOJBTAMIIEPHOI XapaKTEPUCTUKH MOTYITPOBOAHUKOBOIO O

B) MCCJIEIOBAHUE YJICKTPOMArHUTHBIX KOJIeOaHuit

- Mou uccnenoBanus B o0nactu GU3NKU
- Actpodusuka
- MonenupoBanue Gpu3NYECKUX MPOLIECCOB
- MarnurtHsle 1oJIsl, UX U3MEPEHUS U BO3ICHCTBUE HA KUBBIE OPIraHU3MBbD»
- MBUIBHBIN ITy3BIPb — HEPOYHOE YYJ10
- DKCTpEMaJIbHBIE BOJIHBI
- becipoBoiHas nepenaya sHEPruu
- Bnustnue atMocgepbl Ha pacpoCcTpaHeHHe IEKTPOMAr HUTHBIX BOJIH
- Pa3paboTka reneparopa 3JIeKTPOMAarHuTHBIX BOJH U €r0 UCIOJB30BAHNE HA YpOKaxX (PU3UKHU
- TepMOUyBCTBUTEIBHBIE MAaTEPHUAIIBI
- DJIEKTPOMarHUTHbIE YCKOPUTEIN MACChI
- 3a1mTa TPaHCIOPTHBIX CPEACTB OT aTMOC(EPHOTO AIIEKTPUIECTBA
- OcmoTHYecKas AIEKTPOCTAHLINS
- 'eomarnuTHas sHeprus
- [ToaBM>XHBIE TTOTOBULIBI
- ConHEYHBIN KOJUIEKTOP
- DHeprus U3 OpraHunYeCKUx y100peHHA
- OHeprus BeTpa"
- AHn3oTponusa Oymaru

2
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HauunoHaibHO —pPerHoHAIbHBIA KOMIIOHEHT B Kypce u3yueHusi Gu3nku
Pa3patoran: yunrteab ¢puzuku: Meabnuk E. [l

TemaTuka KomMmoHeHTa: «MblI Ha 3amuTe baiikaiaa»

Ieab KOMMIOHEHTA:

1. Cpenatp n3yueHue GU3UKH 3aHUMATEIBHBIM, TOBBICUTH HHTEPEC K U3YUECHUIO NIPEIMETa,
YBEJIUYUTH KPYyT030p IKOJIBHUKOB, TPUBIIEYb UX K TBOPUECTBY U MIOUCKY
JONOJTHUTEIIHHBIX 3HAHUH.

2. IlpuBneub BHUMaHME y4amuxcs K npodinemam baiikana.

IIpumepHsble 3ananus 7 Kjace

1. Yemy paBHa MakcuMaJibHas riyouHa baiikana, ecay Ha MakcHMasbHON TITyOnHE
JaBJICHHUE BOJABI COCTABIISIET

16380 x ITa.

2. YenoBek UAET Ha JbDKAX M0 Jpay baiikana. Uemy paBHo naBiaeHue Ha jen baiikana, eciu
JUTMHA KaXXI0M JbDKK paBHa 1,6M, mupuHa 7 cM, a Macca 4ejioBeka 65 Kr.

3. UeMy paBHa cujia TPEHUS CKOJIBKEHUS, €CIIM YeJ0BEK CKOJIBL3UT M0 Jbay bailikana na
JBIKAX, €CJIi KO GUITMEHT TPEHUS IepeBa 110 Jibay paseH 0,14.

Macca uenoseka 70 Kr.

4. PaccunTaiiTe cpe/iHee JaBJIeHHe TOJIIIM BoAbI Ha THO Bbaiikasa, eciu cpeanss rioyOuHa
cocTtaBisaeT 744.4 m.

5. Kakoii 00beM BoabI BMenaeT B cede balikaJ, eciiv BogHas miIomanhk coctasiasetr 31722
KM, a cpejHss ITyOuHa cocTaBuseT 744,4 m?

Cnpaska: 1xm% = 1000000 m?

IIpumepHbie 3agaHus 8 kiaace

JI. Ne 638

1. Macca npoOkoBoro criacaTesibHOro Kpyra paBia 4,8 kr. OnpeaeanTte NoIbeMHYI0 CHITY
3TOr0 Kpyra B npecHoi soae bajikaia.

2. 3aueM, HBIpssA C BBILIKH, IUIOBEL] CTPEMUTCSI BOWTHU B BOJly B BEPTUKAIBHOM, a HE B
TOPU30HTAIHOM TOJIOKEHUH?

3. [lnomaas anaunbl HA Bajikage 8 M2, tonmuHa 25 cM. [lorpy3uTrcs 1 oHa HENHKOM B
npecHyto Boay baiikaJia, eciiu Ha He€ BCTaHET YeJloBeK, Bec KoToporo paseH 600 H?

4. Yemy paBHa apXUMEJI0Ba CUJIa, JENCTBYIONIAs HA YEJI0BEKA, KOTOPBIM HEIpHYJ B balikas,
€CJIM U3BECTHO, YTO CPEAHSA INIOTHOCTH Tesa yenoBeka 1070 kr/m°%. Macca uenoBeka 50 Kr.
5. IlyTemecTBysl, BOZHUKIIA HEOOXOAMMOCTh MIEPENPAaBUTh AaBTOMAIIIMHY Yepe3 PEKy.

[Tmot cocrout u3 12 cyxux enoBbix OpycheB. JymmHa kaxmaoro opyca 4m, mmpuna 30 cM,
TommuHa 25 cM. TInoTHOCTS cyxoii e 600 Kr/m>. MOKHO 1M Ha 9TOM ILIOTY TIepeNpaBHUTh
yepes peky aproMainHy BecoM 10 kH?
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IIpumepHbIe 3axanus 9 Kiace
JI. Ne 427
1. Cynno na baiikase OykcupyeT Tpu 0apku, COeIMHEHHBIC ITOCIIEI0BATEIBHO OJIHA 32 IPYTOM.
Cuna conpoTuBieHHs BOJbI Jis riepBoii 6apxku 9000H, mist Bropoit 7000H, nns Tpetseit
6000H.Conpotusnenue Bobl 11 camoro cyaHa 11 kH. Onpenenure cuiy TSAru, pa3BUBAEMYIO
CYJTHOM TIpu OYKCHPOBKE TpeX OapiK, CuuTasi, 9TO OapKu ABMKYTCS PaBHOMEPHO.

JI. Ne 432

2. YenoBek KaTaeTcsi Ha KOHbKax 110 Jb1y balikana. BHayane oH JBMKETCS 0 TOPU3OHTAIBHOMY
T PaBHOMEPHO, a 3aTeM MyTh 60M /10 OCTaHOBKM Mpoe3xkaeT 3a 25¢. Uemy paBeH

k03¢ dunueHT TPpeHNs CKOJIbKeHHs 10 Jabay baiikanaa?

JI. Ne 647

3. llepen nmoe3akoii Ha Balikan ppI00JIOB peInI KYIHUTb JIOAKY.

Kakoit MUHUMaJIbHBIA 00bEM JOJKHA UMETh [10JIBOJIHAS YAaCTh HAYBHOM JIOAKU Maccoit 7 KT,
9TO0OBI yIepKaTh Ha BOJIE IOHOTO PBIOOIIOBa, Bec KoToporo 380 H?

Cmpaska: O3epo baiikan - camoe rirybokoe o3epo. I'myOouna ozepa baiikan conocraBuma ¢
rryounoit CeBepHoro JlenoBuTOro okeana, cpeansis riryonHa kotoporo 1220 metpos.

4.3agaua

[Ipu u3mepenun MakcuManbHOM ri1yOuHbl baiikana noj kopalieM npy HOMOIIH 3X0JI0Ta
0Ka3aJI0Ch, YTO MOMEHTHI OTIIPABJICHUS U IPUEMa yJIbTpa3ByKa pa3zesieHbl IPOMEKYTKOM
Bpemenu 2,21 c. KakoBa MakcumaiibHas riayonna baiikaaa? CkopocTs 3ByKa B BOJI€ paBHa
1483 m/c.

5. lnuna Mopckoit BoiHbI 2M. CKoJIbKO Kosie0aHuit coBeput 3a 20 ¢ MOIJIaBOK, €CII CKOPOCTh
pacnpocTpaHeHus BOJIHBI 2,5 M/c

IIpumepnsie 3aganus 10-11 kaace
Ne 188
1. Manbuuk xuBeT Henofaneky ot baiikana. Ero qrobumoe 3aHsTHE- KaTaHUE HAa CAHSIX.
Omnpenenure Bec MalbunKa B MOJIOKEHNUHU A, eciu ero macca 40 xr, paanyc KpuBu3HbI 10 M,
CKOPOCTh JIBIDKCHHSI caHel 5 M/c.
Ne 168
2. Ha baiikaJe 3uMoii aBToMoOMIIb yiien o jieq. Haiinure yamuHaeHne OyKCHpHOTO Tpoca
secTkocThIo 100 kH/M nmpu 6ykcupoBke aBToMoOUIs Maccoit 2T ¢ yckopenueM 0,5 m/c?.
Tpenuem npereOpedb.

Ne 161
3. Myxunna peroaunt Ha baiikane. Ha ckonbko y/UIMHUTCS pBHIOOIOBHAS JIECKA KECTKOCTHIO
0,5 xH/mM nipu mogHATHN BEPTUKAIILHO BBEPX pbIOBI Maccor 200r?

Ne 438
4. Ha moBepxHOCTH BOJIbI B 03epe BbaiikaJ BoiHa pactipoCTpaHsSeTcsi CO CKOPOCTBIO 6 M/c.
KaxkoBbl nmepros 1 yactoTta Konebanuit Oys, €Ciiv JyTMHa BOJHBI 3 M?

Ne 439

5. PeibonoB Ha baiikane 3amertus, uto 3a 10c moruiaBok coBepiini Ha BosiHax 20 KojebaHuil, a
paccTosiHUEe MEXIy coceTHUMU rpeOHssMu BoiH 1,2 M. KakoBa ckopocTh pacnpocTpaHeHHs
BOJIH Ha baiikase?
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METOAUYECKHUE PEKOMEHJALIMA

OdopmiieHre TBOPUYECKOT0 MPOEKTA U PA0OTHI

B nanHOW paszzene mpeicCTaBiIeHbl OCHOBHbIE NpaBuWia M TpeOoBaHMS 0(OPMIICHUS
TBOPYECKOTO TIPOEKTA, a TaKXKe MOIPOOHO TNPHBENEHBI NMpaBWiIa W TPeOOBaHHS OPOPMIICHHS
TBOPUYECKOI paboThl yyalmxcs B 00111eo0pa30BaTesIbHON IIKOJIE.

ITapameTpbI CTPaHHUI] TBOPYECKOTO NMPOEKTA

TekcT TBOPUECKOTO MPOEKTA Mevyaraercs Ha uctax Gpopmara A4 ¢ OHOM CTOPOHBI.
[Tons:
JeBoe mnoJie aucta - 20 Mmm
npasoe - 10 MM
BEpXHEE U HUXKHEE - 15 Mm
Texkct Habupaetcs mpudrom Times New Roman.
Pazmep mpudta 14.
HHTepBan — mogyTOPHBIN.
TekcT Ha cTpaHUIIE BEIPAaBHUBAETCS I10 IIHMPUHE.

OO0s3aTenbHO  femnaiiTe a03alHble OTCTYNBI BEJIMYMHOM Ha YCMOTPEHHE aBTopa.
TexcT TBOpUECKOl pabOTHI 10JIKEH OBITH XOPOIIO YATAEMBIM.

3aroJi0BKM B TBOp4YeCcKoii padore

3arojJoBOK  mevyaTaeTcs  HOJMYXHUpPHBIM  mIpudToM ¢  3aryiaBHOM  OyKBBI, HeE
MIOYEPKUBAETCS, TOYKAa B KOHILE HE crTaBUTCA. IlepeHOCHl CiIOB B 3arojoBKax IJIaB HeE
J0ITycKaroTesa. Mex 1y 3arojIoBKOM U TEKCTOM JeIaeTCsl OTCTYI 2 UHTepBala.

Kaxnass riaBa TBOpYECKOro NpPOEKTa HAYMHAETCS C HOBOW cTpaHuubl. Hymepyrorcs
rnaBel apaOckumu 1mdpamu. [aparpadsr HymepyroTcs mmdpamu uyepe3 TOUYKy, /i€ NepBas
nudpa — HOMEp TIaBbl, BTOpas — HOMep maparpacda (mampumep, 1.1., 1.2., 1.3. u 1.1.). Ecin
naparpadbl UMEIOT TOXE IyHKTBI, TO UX HYMEpPYIOT COOTBETCTBEHHO TpeMs LuppaMu yepes
TouKy (Hampumep, 1.1.1.,1.1.2., 1.1.3. u T.1.).

Coxkpaienus u popmyIibl B 0pOpMIIEHUN TTPOCKTA

CrapaiiTecb He UCIOJIb30BATh B TEKCTE YACTO COKpAILEHUs, UCKIOYEHUEM MOI'YT ObITh
TOJIbKO cokpauieHust oomenpunsTeie (.M. AnekceeB CinoBaps COKpaIeHUH PYCCKOTO SI3bIKa —

M., 1977).

Ecam ymomuHaeTre B TEKCTE TBOPYECKOW pabOThI (haMHIIMM APYTHX JIOACH: aBTOPOB,
YUCHBbIX, I/ICCJICﬂOBaTeJICﬁ U T.II., TO UX UHUIHUAJIBI TUITYTCA B HA4YAJIC q)aMI/IJH/II/I.

[Ipu Hanucanuu GopMyn gaeTcss MOSACHEHHE HUCIOIb3yeMbIM CHMBOJIAaM (Hampumep: A-
B=C, rae A - koM4ecTBO JCHET 70 MOKYIKH, B - nener nmotpaueno, C - IeHET 0CTaIOCh).

OdopmiieHne npuIoKeHU MpoeKTa

CornacHO npaBui 0OPMIIEHHS TBOPUECKHUX MTPOEKTOB, PUCYHKH, hoTorpadum, rpaduky,
JarpaMMBbl, Y€PTEKH, ICKU3bI, TAOIUIIBI TOJKHBI OBITh PACIIONOXKEHBI U 0(OPMIICHBI B KOHIIE
OITMCAHUs TBOPUECKOU paboThl mocie Crucka JInTepaTypsl Ha OTAEIBHBIX CTPAHHUIAX B
npuiokeHusx (Harpumep: [lpunoxenue 1, [lpunoxenue 2, ...).

Hannucs [Ipunoxenue 1 pacnonaraercst B IpaBOM BEpXHEM YTITy JIHCTA.
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®otorpaduu, rpaduku, IMArpaMMbl, YePTEKU, ICKU3bI U TAOJIUIbI

Bce nepeuncneHHblie BbIie 00BEKTH B IPUIOKEHUSIX HYMEPYIOTCS U TIOJIITUCHIBAIOTCS.
HasBanue pacnonararor nosa kaptuHkoi (Hanpumep: Puc. 1. MI3menenue BeTpa B TeueHUU
nenenu, @oto 1. Bua Ha peky, 'paduxk 1. 3menenue napamerpa cBeta, Juarpamma 1.
KonuuecTso moaeit B EBpore).

Tabnuiel B MpUIOKEHUAX IPOHYMEPOBAHKI U 03arJiaBlieHbl. B Tabnuiiax npuMeHsiercs
WHTEpBaJ ofuHapHbIN. OOBIYHO Ha3BaHUE U HyMepalus CTOUT 1moj Tabnuuei (Tabmmua 1.
XapaKTepUCTUKHU POCTA).

[Ipu ohopmieHnn TBOPUECKOTO MPOEKTA B KOHIIE TOTO MPEIJIOKEHUS I/I€ HY)KHO yKa3aTh
Ha nipwioxenue numyT: ([Ipunoxenue 1).
Hymepanusi cTpanul TBOPYECKOT0 MPOEKTA

[locne 3aBepuieHuss Habopa TBOpPYECKOM PalbOTHI cleAyeT NMPOHYMEPOBaTh CTPAHMIIBI.
Homepa ctpanuil ctaBsaTcs HauuHast ¢ uu¢psl 2 co BTopoil ctpaHuubl. Ha mepBoil Homep He
cTaBUTCs. PacnonoskeHre HyMepaluu - BHU3Y 110 LIEHTPY.

He nomyckaercss ucnosnb3oBaHue B 0pOpPMIEHUU TBOPUECKOH PabOTHI paMOK U APYIHX
2JIEMEHTOB AJIs1 YKPALLEHUS.
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