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HOPMATUBHBIE JOKYMEHTBI U METOAUYECKHUE MATEPHUAJIbI

B 2017-2018 yuebnom rony B MOVY «COIII Nel r.banabanoBo» peanusyrorcs DenepanbHblid TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO
obmero oopazopanus (PI'OC O0O0) B 5-9 knaccax;

®denepanbubiii 3akoH oT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccmiickoit deneparun» (nanee — 273-D3) ycraHaBiIMBaeT TpeOOBaHUS K
o0pa3oBaTeNbHBIM IpOrpaMMaM, CTaHAapTaM, pErIaMEHTHPYET IpaBa M OTBETCTBEHHOCTh YYaCTHUKOB 00pa3oBaTeNbHBIX OTHOIIeHWH. llemaroram
HE00XO0AMMO XOPOIIIO 3HATH OCHOBHBIE TIOHSATHS, TIOJIOKEHUS 3aKOHOAATEIBHBIX aKTOB B cepe 00pa30BaHuUs U PYKOBOJCTBOBATHCSI MU B CBOCH MPAKTUUECKOM
NesITeIbHOCTH. DTO TpeOoBaHHE K MPOQPECCHOHANBHONW KOMIIETEHTHOCTH OTPaXKEHO B KBATH(PHUKAIMOHHBIX XapaKTEPUCTUKAX JOJKHOCTEH pabOTHUKOB
obpazoBanus (Ilpukaz Mwunzapascorpa3Butus Poccuiickoii ®@enepamuu ot 26.08.2010 Ne761H) u npodeccronansHom crangapre nemarora (IIpukas
Muntpyna Poccun ot 18.10.2013 Ne 544#n), Bcrynaromiem B cuity ¢ situapst 2017 roaa.

IlepeyeHb HOPMATHBHBIX JOKYMEHTOB

Dedepanvhwlil yposeHs

1) ®enepanbhblil 3akoH OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanuu» (¢ u3M., BHeCeHHbIMU DeiepalbHBIMU 3aKOHAMH OT
04.06.2014 No 145-®3. ot 06.04.2015 Ne 68-D3)

2) [Tpuxa3z MunuctepctBa oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne253 «O6 yrBepxkenun denepanbHOro nepevts yueOHHMKOB,
PEKOMEHIyeMBbIX K HCIIOJIb30BAHMIO IMPH pealln3allud MUMEIOIMX TOCYJapCTBEHHYIO AaKKpEAWUTAlMI0 00pa3oBaTeNbHBIX MPOTrpaMM HadallbHOTO OOILIEro,
OCHOBHOT'0 00111er0, cpeiHero obuiero oopazoBanus» (B pel. [IpukazoB MunoOpuayku Poccun ot 08.06.2015 Ne 576. ot 28.12.2015 Ne 1529, ot 26.01.2016
Ne 38)

3) Ilpukaz Muntpyna Poccum ot 18.10.2013Ne 544n (c u3sm. ot 25.12.2014) «OO6 ytBepxkaeHuu mpodeccuoHambHoro crangapra «llemaror
(memaroruueckas 1eITeIbHOCTD B cepe OMIKOJIBHOT0, HAYaJIbHOTO 00IIIeT0, OCHOBHOTO OOIIET0, cpeHero oomiero oopa3oBanus) (BOCIUTATENb, YUUTEN),;

4) EnunHblii KBAIM(UKAIMOHHBIA CIIPABOYHUK JODKHOCTEH PYKOBOJIHUTENCH, CICIUAINCTOB U CIY)KAIMX, YTBEPKICHHBIN MPUKa3oM MHHHUCTEPCTBA
3/IpaBOOXpaHEHHUsT U couuanbHOro paszButusi PO ot 26.08.2010 Ne761n (paznmen «KpanmudukanoHHbIE XapaKTEPUCTUKU JOJDKHOCTEH paOOTHHKOB
o0pa3zoBaHUY;

5) IIpuxaz MunucrtepctBa obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015 (pen. ot 28.05.2014) «O06 yrBepxkaenuu Ilopsaka
OpraHu3ali U OCYLIECTBICHHUS 00pa30BaTENbHON JEATENBHOCTU IO OCHOBHBIM 00II€00pa3oBaTeNbHBIM MPOrpaMMaM - 00pa3oBaTeIbHBIM MpOrpaMMaM

Ha4YaJIbHOTI'O 06LI.ICFO, OCHOBHOTI'O 06]].[61"0 " CpEIHETO 06H_[CFO 06pa3OBaHI/ISI»;



6) IloctanoBnenue ['maBHOro rocynapcTBEHHOro caHMTapHOro Bpaua Poccuiickoit @epepaunn ot 29.12.2010 Ne 189 (B pen. ot 25.12.2013) «O6
yrBepxkaennn CanlluH 2.4.2.2821-10 «CaHuTapHO-31THAEMUOJIOTHUECKUE TPEOOBAHUS K YCIOBUSAM M OpPraHM3aLUU OOy4eHHUs B 001Ie00pazoBaTeNbHBIX
yupexaeHusx» (B pea. M3menennit Ne 3, yrB. [TocranoBienuem [ 1aBHOrO rocynapcTBEHHOTO caHUTapHOTro Bpaya PD ot 24.11.2015 Ne 81)

7) Iloctanoiienne ['J1aBHOrO rocymapcTBEHHOTO caHuUTapHoro Bpada Poccuiickoit @enepanuu ot 10.07.2015 Ne 26 «OO6 yrtBepxknenun CanlluH
2.4.2.3286-15 «CanuTapHO-3IUACMHOJIOTHYECKHE TPEOOBAHMS K YCIOBUSAM M OpraHU3allii OOYYEHUS M BOCIUTAHUS B OPraHU3AIMAX, OCYIICCTBIISIONINX
00pa3oBaTEeNbHYIO JESATEIBHOCTh 10 aJalTHPOBAHHBIM OCHOBHBIM OO0IIE0Opa30BaTENbHBIM IporpaMmaM JUis OOydYalomMXCsl C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/J0POBbSI»

8) Ilpuka3z MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit @enepanun ot 14.12.2009 Ne 729 (B pen. ot 16.01.2012) «O0 yTBEepKACHUHN TIEPEUHS
OpraHu3alyii, OCYIIECTBIAIOIMINX H3JaHHE Y4eOHBIX MOCOOMI, KOTOpBIE IOIMYCKAIOTCS K HCIOJB30BaHUIO B 0Opa3OBaTEJIbHOM MPOIECCE B HMMEIOIIUX

TOCYJapCTBEHHYIO aKKPEIUTALMIO U PEalTU3YIOIUX 00pa3oBaTeIbHbIC IPOTPaMMbI 0011eT0 00pa3oBaHus 00pa30BATEIbHBIX YUPEHKICHUIX)

Jla peanuzayuu @IOC O0O:

9) IIpuka3z MunuctepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 (B pen. [Ipukazos Munob6puayku Poccun ot 29.12.2014

Ne 1644, ot 31.12.2015 Ne1577) «O6 yTBepxkaeHuu GeaeparbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIIETr0 00pa30BaHU.

10) IIpuka3 Munucrepcta oOpa3oBanus u Hayku Poccuiickoit @eneparum ot 25.12.2013 Ne 1394 (B pen. ot 03.12.2015) «O06 yrBepxkaennn [Topsinka
IIPOBE/ICHUS TOCYIapCTBEHHON UTOrOBOM aTTecTaly o 00pa3oBaTesIbHBIM IPOrpaMMaM OCHOBHOT'O 00111er0 00pa3oBaHus»
11) ITpuka3 MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepaunn 0103.03.2009 1. Ne70 (B pen. ot 19.12.2011) «O06 yrBepxnenun Ilopsaka

MPOBCACHUA T'OCYAAPCTBCHHOI'O BBIITYCKHOI'O SK3aMCHa».

Pezuonanvnulit ypoeens
1) 3axon Kamyxckoit odmacti «O6 obpazoBanuu B Kamyxckoit oomactu» ot 19.09.2013 Ne 895 (B pex.or 27.11.2015 Ne 15-03);
2) Ilpuka3 muHHCTEpCTBA 0Opa3oBaHus M Hayku Kamyxkckoin obmactu ot 15.12.2014 Ne 2392 «O6 yrBepxaeHun [TojgoxkeHHss 0 MOHUTOPUHIE KauyecTBa

MOATOTOBKM oOyuaromuxcs 4-11 knaccoB o0mieo0pazoBaTenbHbIX oprann3anuii Kamyxckoit o6mactuy.

IlepeyeHb MeTOANYECKUX MAaTEPHAJIOB
1) OcHoBHas 0Opa3oBatebHas mporpaMma ocHOBHOTo o61ero oopazoBanus MOY «COIL Nel r.banabanoBoy;

2) IIporpamma mo ¢usnke, 5-9 Kaaccor:



- ®uzuka. Paboune nporpammel. [Ipenmernas nuanus yueOHUKoB «Cdepbi». 7-9 knacchl: mocodue i yuuTeneil o0meo0pa3oBaTebHbIX YUPEKICHHH /
J.A. ApremenkoB, H.W. Boponmosa, B.B. XKymaes. — 2-e uzn. — M.: [Ipocsemenune, 2012. — 95 c.
- ®usuka. 7-9 xnaccel. Paboune mporpammel. — M3a. «Ipodar», 2015. — 401 c.
Pecuonanvhutit yposens
1) ITucemo muHHCTEpcTBa OoOpasoBanums W Hayku Kamyxkckoit obmactu ot 20.05.2016 r. Ne 09-021/1454-16 «Mertoaudeckne pEeKOMEHIALMH 10
pa3paboTke pabovHX MporpaMM y4eOHBIX KYpPCOB, IPEIMETOB, TUCIUILINH (MOAYel) B 001meo0pa3oBaTeNbHBIX opranu3anusax Kamyxckon obmacti»
(B pa3nene «Meroauueckue pekomenparumu»http://kgiro.kalugaedu.ru);
2) Ilucemo muHHCTEpCTBa OOpasoBanusi M Hayku Kamyskckoit obiactu ot 18.01.2016 Ne 07-021/133-16 «O pekOMEHIAIMSIX I10 OpraHH3alyiu

CaMOIIOAIrOTOBKH o6yqafoumxc;[ IIpu OCYHICCTBJICHUHN O6paSOBaT€HBHOﬁ ACATCIBbHOCTH 110 OCHOBHBIM O6H.I€O6pa3OBaTCJ'ILHI>IM [mporpamMmam»

®du3rka Kak Hayka o Hanbosiee oOLIMX 3aKOHAX MPUPOJIbI, BHICTYIIAS B KAYECTBE Y4EOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHU# 00 okpyxkatomeM Mupe. OHa pacKpbIBaeT POJIb HAyKH B HDKOHOMHYECKOM M KYJIBTYPHOM Pa3BUTHHU OOIIECTBA, CIIOCOOCTBYET (POPMUPOBAHUIO
COBPEMEHHOT'0 HAyYHOTO MUPOBO33PEHHSI.
['ymaHuTapHoe 3HaueHue (PU3MKM KaK COCTaBHOM 4acTH oOuiero o0pa3oBaHHUs COCTOUT B TOM, YTO OHA BOOPY’KAeT MIKOJIbHHMKA HAYYHBIM METOJ0M
MO3HAHU, TO3BOJIAIOLINM MOJIy4YaTh 0OBEKTUBHBIE 3HAHUS 00 OKPY)KaIOILIEM MUDE.
3HaHue (PU3NUECKUX 3aKOHOB HEOOXOIMMO NIl U3yUeHUsI XUMUHU, OUosoruu, pusnueckoil reorpaduu, rexnonaoruu, ObXK.
[Ipu cocraBnennu nanHoOM paboveit mporpaMMbl yUTEHBI peKOMEHAAMK MUHUCTEPCTBA 00pa30BaHus 00 YCUIICHUU MTPAKTUUYECKON, IKCTIEPUMEHTATBLHOM
HaMpPaBIIEHHOCTHU TMpenoAaBanus GU3NKU U BKIIOUEHA BHEYPOUHAs 1eATEIbHOCTb.
®usnka B OCHOBHOH IIKOJIE M3yYaeTCsl HA YPOBHE PaCCMOTPEHUS SIBIICHUI MPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DU3UKH U IPUMEHEHHEM ITHX
3aKOHOB B TEXHUKE U NTOBCEAHEBHOM )KM3HU.
Pabouas npoepamma no ¢uzuke 7-9 kn. cocmaenena, Ha OCHOBE aBTOpCKuX nporpamm (aBtopoB A.B.Ilepsimkuna, E.M. I'ytauk, I'.5. Msakumesa, b.b.
byxosuesa, H.H. Corckoro) ¢ yuerom tpeboBanuii @enepanbHoro ['ocy1apcTBEHHOr0 00pa3oBaTeIbHOI0 CTaHAAPTa BTOPOTO MOKOJIECHUS.
[Iporpamma cooTBeTCTBYET 00pa30BaTEIbHOMY MUHUMYMY COJIEP’KaHUSI OCHOBHBIX 00pa30oBaTeIbHBIX IPOrpaMM U TPeOOBAaHUAM K YPOBHIO TOJTOTOBKH
yualmxcs, Mo3Bossier pabotaTh 0€3 Meperpy3ok B Kiacce ¢ AeTbMH Pa3HOro ypoBHS oOydeHHs U WHTepeca K ¢usuke. OHa mo3BossgeT chopMUpPOBATH Y

yUaluXxcsi OCHOBHOM IIKOJIbI JOCTATOYHO HIUPOKOE MpeAcTaBIeHUE 0 (U3NUYECKON KapTUHE MUpA.



Paboyas nmporpaMmMa KOHKpETU3UPYET COJIepKaHUe MPEAMETHBIX TeM 00pa30BaTEeIbHOTO CTaHAApTa U JJaeT pacrpeieleHne yueOHbIX 4YacoB MO pa3ienam
Kypca 7-9 kiacca ¢ y4eToM MeX MPeAMETHBIX CBSA3EH, BO3PACTHBIX 0COOCHHOCTEH yyaluxcs, onpeaensieT MUHUMaIbHbIH Ha0Op OMBITOB, IEMOHCTPUPYEMBIX
YUUTEJIEM B KJIaCCE U JIAOOPATOPHBIX, BHITOJHAEMBIX yUAIIUMUCS.

Ilenun, Ha 1OCTUXKEHHUE KOTOPBIX HAIPABJICHO M3yueHHE (U3UKU B LIKOJIE, OIPEAEICHbI UCXOs U3 1ieneil o0uiero oopazoBaHus, CPOPMYIHMPOBAHHBIX B
denepanbHOM IOCYJapCTBEHHOM CTaHJapTe oOuero oOpa3oBaHMsl MU KOHKPETH3HPOBAHbI B OCHOBHON 00pa3oBaTENIbHOW IPOrpaMMe OCHOBHOTO OOILEro
00pa30BaHMsI ITKOJIBI:

IIOBBIIICHHUE Ka4y€CTBA o6pasoBaH1/151 B COOTBCTCTBHUU C Tp€6OBaHI/I$IMI/I COIMAJIBHO-3KOHOMHNYECCKOI'O H I/IH(I)OpMaI_[I/IOHHOFO Pa3BUTHUA O6H_I€CTBa u
OCHOBHBIMH HAaIIPaBJICHUSAMH Pa3BUTHUS 00pa30BaHUs HA COBPEMEHHOM JTaIle;

CO3[laHM€ KOMILIEKCA YCIOBMM JUIsl CTAHOBJIEHMS M Pa3BUTUS JIMYHOCTH BBIYCKHMKA B €€ HMHIUBUAYaJIbHOCTH, CAaMOOBITHOCTH, YHHUKAJIbHOCTH,
HENOBTOPUMOCTH B COOTBETCTBUU C TPEOOBAHUAMU POCCUIMCKOTO OOIECTBA;

obecrieuenue IUIAHUPYCMBIX PE3YJILTATOB IO JOCTHIKCHHIO BBIITYCKHUKOM IECJICBBIX YCTAaHOBOK, 3HaHI/II\/JI, YMGHHﬁ, HaBBIKOB, KOMHGTGHIII/IfI n
KOMIIETEHTHOCTEH, ONpeAesieMbIX JUYHOCTHBIMU, CEMEHHBIMU, OOLECTBEHHBIMHU, TOCYAPCTBEHHBIMU MTOTPEOHOCTSAMHU M BO3MOXKHOCTSIMH OOy4aroIIerocs
CPE/IHEro LIKOJIBHOTO BO3PACTa, MHAUBUYAIbHBIMU OCOOCHHOCTSMU €T0 Pa3BUTUS U COCTOSIHUS 3/J0POBbS;

YCBOCHHUC yUAIUMHUCA CMBICJIa OCHOBHBIX MMOHATHI ¥ 3aKOHOB (1)I/ISI/IKI/I, B3aUMOCBA3U MCXKIAY HUMU,

dbopMHUpOBaHUE CUCTEMbI HAYYHBIX 3HAHUU O PUPOJIE, €€ PYHTAMEHTAIBHBIX 3aKOHAX JIJIS1 TOCTPOCHUSI MPEJCTABICHUS O PU3NUECKON KapTHHE MUPA;

¢dopmMupoBaHUe YOSKICHHOCTH B TO3HABAEMOCTH OKPYKAIOIIEro MUpa U JOCTOBEPHOCTH HAyYHBIX METOJIOB €r0 N3y4eHMUS;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M TBOPUECKUX CHOCOOHOCTEH yYalIuxcsi U MpUOOpeTeHHe OMNbITa MPUMEHEHUs HAyYHBIX METOJIOB IO3HAHUS,
H&6J’IIO}I€HI/I${ (1)I/ISI/I‘~IGCKI/IX ﬂBHCHHﬁ, MNPOBCACHUA OIBITOB, MNPOCTBIX OJSKCICPUMCHTAJIBHBIX I/ICCJ'IGI[OB&HI/Iﬁ, MIpsAMBIX W KOCBCHHBIX I/I3M€p€HI/II\/'I C
HCIOJIb30BAaHNEM aHAJIOTOBBIX U IM(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB; OLIEHKA MOTPEIIHOCTEN JTHOObIX U3MEPEHUN;

cucTeMaru3alusi 3HaHUH O MHOrooOpa3uM OOBEKTOB M SIBICHUH MPHUPOABI, O 3aKOHOMEPHOCTSX IPOLECCOB M O 3aKOHAX (DU3MKMU AT OCO3HAHUS
BO3MOYKHOCTH Pa3yMHOTI'0 MCIIOJIb30BAaHUS JOCTHKEHUM HAyKH B JAJIbHEHUIIEM pPa3BUTUH LIMBUIIN3ALUY;

dbopMHUpOBaHNE TOTOBHOCTH COBPEMEHHOTO BBHIMTYCKHUKAa OCHOBHOM IIKOJBI K aKTUBHOW YUEOHOW NEATETHHOCTH B MH(GOPMAIIMOHHO-00pa30BaTeIbHOM
cpezie o011ecTBa, UCIOIb30BAHUIO METOJIOB MTO3HAHUS B MPAKTHUECKOU NEATENbHOCTH, K PACIIMPEHHIO U YIITyOJIeHn 0 (PU3MUECKUX 3HaHUH U BEIOOpa PU3UKU
KakK Mpo(UIBHOTO TpeaAMeTa JUIsl TPOJOJIKEHUs 00pa30BaHMUs.

Opranuzanus 5K0JOIMYECKOTO0 MBIIIJICHUS U IEHHOCTHOTO OTHOLIEHHS K MPUPOJE, OCO3HAaHUE HEOOXOIUMOCTH MPUMEHEHUS JOCTIKEHUH (U3UKU U

TEXHOJIOTHI JJId palfuOHAJIbHOI'O NPHUPOAO0ITIOJIb30BaAHUA;



NOHUMaHUE (PU3MYECKUX OCHOB M TPHUHIMIIOB ACUCTBUS (pabOThl) MAIIMH M MEXaHU3MOB, CPEICTB INEPEIBIXKEHUS U CBS3U, OBITOBBIX MPUOOPOB,

IMPOMBINIJICHHBIX TCXHOJOTMYCCKHUX IMPOLECCCOB, BJIUAHUA UX HA OKPYXKAIOMIYIO CpEAy; OCO3HAHUC BO3MOXKHBIX HNPUYHNH TCXHOICHHBIX W JKOJIOTHYCCKUX

KaTacTpod;

dbopmMupoBaHue NpeACTaBICHUI 0 HEPAIMOHATEHOM HCIOIb30BaHUH MTPUPOTHBIX PECYPCOB U SHEPTUH, 3arPSA3HEHUH OKPYKaIOIEH Cpeibl KaK CIIEICTBUE

HCCOBCPIICHCTBA MAIllMH U MCXaHU3MOB;,

OBJIaJICHHUEC OCHOBaMH 0€30I1aCHOr0 MCIOJIb30BAHHUS €CTECTBECHHBIX M HUCKYCCTBCHHBIX JJICKTPUUCCKHUX W MArHUTHBIX HOHCﬁ, OJICKTPOMAIrHUTHBIX H

3BYKOBBIX BOJIH, €CTECTBCHHBIX U HICKYCCTBEHHBIX HOHU3HPYIOMINX U3JIyYeHUH BO N30€KaHNE X BPETHOTO BO3ACUCTBHS HA OKPYXKAIOMIIYIO CPEy U OPTaHU3M

YCJIOBCKA,

pPa3BUTHC YMCHUA TJIIAHUPOBATH B HOBCG,HHCBHOI;'I JKU3HU CBOM JICHCTBUS C MNPUMCHCHUCM IMOJTYYCHHBIX 3HaHWUM 3aKOHOB MCXAaHHKH, JJICKTPOAUMHAM UKHU,

TEPMOJMHAMUKY U TETUIOBBIX SIBJICHHUH C LIEJBIO COEPEKEHUS 30POBBS.

Hocmuoicenue yeneu pa60!¢eﬁ npozpammbvl no d)l/lS’UKe obecneyusaemcs peuienuem CJZQOVFOWL{X 3a0ay.

v
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obecrieyeHre 3pPEKTUBHOTO COUETAHUSI YPOUHBIX M BHEYPOUYHBIX ()OPM OpraHMU3alMU 00pa30BaTEIBHOTO MPOIECcca, B3aUMOICHCTBHUS BCEX €ro
YYaCTHHUKOB;

OpTraHM3aIs HHTCJUICKTYAIBHBIX H TBOPUYECKUX COPEBHOBAHUM, TPOSKTHOW U YU4eOHO-UCCIICIOBATEIILCKON A TEITLHOCTH;

COXpaHEHHUE U YKPETUICHHE (PU3NUECKOT0, IICUXOJIOTHYECKOTO M COUATIBHOTO 3/I0POBhSI 00YJAIOIINXCSI, 00ECTICUeHHE NX O€30ITaCHOCTH;
dbopMUpOBaHNE TO3UTUBHOM MOTHBAIIMH O0YYAIOIIUXCS K yUeOHOU JAEeSITeTbHOCTH;

obecrieyeHrne yCIOBHM, yYUTHIBAIOIINX HHAUBHUIYaTbHO-THYHOCTHBIE 0COOEHHOCTH 00YUYaIOLUXCS;

COBEPIIICHCTBOBAHNUE B3aWMOJCHCTBHS YICOHBIX JUCIUILUINH HA OCHOBE UHTETPAIIHH,

BHEJ[PCHUE B y4eOHO-BOCIIMTATEIBHBIN MPOIIECC COBPEMEHHBIX 00pa30BaTEIBHBIX TEXHOIOTHH, (DOPMHUPYIOIINX KIFOUYEBbIE KOMITICTCHIINH;
pa3Butue auddepeHnnanuu o0yueHus;

3HAKOMCTBO OOYYAIOIIUXCS C METOJIOM HAYYHOTO TIO3HAHUS U METOJJaMH HCCIIeI0BaHUsl OOBEKTOB U SIBICHUN TPUPO/IBI;

prOOpeTeHNe O0YJarONIUMHUCS 3HAHUH O MEXaHWYECKUX, TEIIOBBIX, JICKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHHUSAX, (PU3NYCCKUX BEINUHHAX,
XapaKTePU3YIOMINX TH SIBIICHUS;

dbopMupoBaHue y 00ydaromuxcs yMeH! HabI0JaTh MPUPOTHBIC SBICHUS U BBITIOJIHATH OIBITHI, JIJAOOpAaTOpPHBIE PAa0OTHI U AKCIIEPUMEHTAIbLHBIC
WCCJICTIOBAHMSI C MCIIOJIb30BaHNEM U3MEPUTENBHBIX TPUOOPOB, IMPOKO MPUMEHSIEMBIX B TPAKTUYECKON KH3HHU;

OBJIAJICHUE OOYYAIOIIMMHUCS OONICHAYYHBIMHU IOHSATUSMU: TPUPOIHOE SBJICHHE, SMITMPUYCCKH YCTAHOBJIICHHBIH (akT, mpoOiieMa, Trumoresa,

TEOPETUUECKHI BBIBOJ, PE3YJIbTAT IKCIIEPUMEHTAIBHON MPOBEPKHU;



v TOHUMaHUE OOYYAIOIIMMHUCS OTJIMYUI HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OPMAIMH, ICHHOCTH HAYKH ISl YIOBJIECTBOPEHHS OBITOBBIX,
IPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MIOTPEOHOCTEN YeIoBeKa.
OcHogHble munvl y4eOHbIX 3AHAMUL:

* YpPOK M3y4YE€HHs HOBOI'O Y4eOHOIro MaTepuaa;

* YPOK 3aKpeIUICHUs U NPUMECHECHUS 3HAHWM;

* ypOK 0000IIaroMIero NOBTOPSHHS U CUCTEMATH3AINH 3HAHMIA,

* YPOK KOHTPOJISl 3HAHUW U YMEHHI.

OCHOBHBIM THIIOM YpOKa SIBJII€TCSI KOMOMHUPOBAaHHBIN.

Dopmel opeanuzayuu yuebHo2o npoyecca: UHAUBUYalbHbIE, TPYIIIOBbIE, HHAUBUYAIbHO-TPYIIOBbIE, PPOHTATIbHBIE.

Ha ypokax ncnonb3yrorcs Takue GopMbl 3aHATHH Kak:

* MPAKTUYECKUE 3aHATUS;

* TPEHUHT;

* KOHCYJIbTaLUS.

Dopmbl KOHMPOJIA: TEKYIIUNA U UTOTOBBIN.

[IpoBoauTcs B popMe KOHTPOJIBHBIX pabOT, paCCUMTAHHBIX Ha 45 MUHYT, TECTOB U CAMOCTOSITENIbHBIX padoT Ha 15 — 20 MunyT ¢ nuddepeHupoBaHHBIM
OLICHUBAHHEM.

Texymuii KOHTPOJIb MPOBOJUTCS C LENBI0 IPOBEPKH YCBOEHUS M3y4aeMOIro M IIPOBEPSEMOro IPOrpaMMHOr0 MaTepHasa; COACPKaHUE OIPEAEIIIOTCA
YUHUTEJIEM C YYETOM CTENEHHU CII0)KHOCTH M3y4aeMoro Mmarepuaia, a TakKe OCOOCHHOCTeM oOydaromuxcsi kiacca. MToroBble KOHTpOJIbHBIE pPabOThI
MIPOBOASTCS:

-1ociie U3y4eHus HauloJiee 3HAYMMBbIX TEM ITPOrpaMMBl,

- B KOHIIE y4eOHOI YeTBEPTH.

[konapHBINH Kypc (UMK — CHUCTEMOOOPA3YIONINI NIl €CTECTBEHHO - HAYYHBIX NPEAMETOB, MOCKOJIbKY (U3UUYECKHE 3aKOHBI, JieXKallue B OCHOBE
MUPO3/IaHus, SIBJISIFOTCSI OCHOBOM COJIEpKaHUSI KypCOB XUMUH, OMoJIoruy, reorpadguu U actpoHoMun. Ou3rka BOOPYKaeT MKOJIbHUKOB HayYHbIM METOJIOM
MO3HAHUs, MO3BOJISIONIMM IOJTy4aTh 00BEKTHBHbIE 3HAHH 00 OKpYyXaroleMm mupe. B 7 u 8 kiaccax nmpoucxoJuT 3HaAKOMCTBO ¢ (PU3MUECKUMHU SIBICHUSMH,
METOZIOM HAay4HOTO IMO3HaHHs, (POPMUPOBAHHE OCHOBHBIX (PU3MUYECKHX MOHATHH, MpHOOpeTeHHe YMEHMH W3MepATh (PU3NYECKHE BEIMYMHBI, POBOJUTH
71a0b0paTOPHBIN SKCIEPUMEHT IO 33JaHHOM cxeMe. B 9 kiacce HauMHaeTcs M3ydeHHE OCHOBHBIX (PM3MYECKHX 3aKOHOB, Ja00OpaTopHble pabOoThl CTAHOBSTCS

Ooiee CJIOKHBIMHU, HIKOJIbHUKHU Y4AaTCA IINIAHUPOBATH SKCIICPUMCHT CaMOCTOATCIIBHO.



B ocnoBHoi1 mikone ¢usuka uzyyaercs ¢ 7 mo 9 xnacc. Y4ueOHbIl man coctaBiseT 242 yueOHbIX yaca. B Tom uncne B 7, 8, kiaccax no 70 y4eOHBIX yacoB

U3 pacyera 2 y4yeOHBIX yaca B He/enro, a B 9 kinaccax 102 yueOHbIX yaca u3 pacueTa 3 yaca B HEJIENIO.

1. IlnaHupyemble pe3yJibTAThl OCBOEHHS Y4eOHOTr0 npeamera “puzuka”
[Iporpamma nmo3BosieT JOOMBATHCS CIEAYIOMINX PE3YIbTATOB OCBOCHUS 00pa30BaTeIbHON POTrPaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHMS:

- JMYHOCTHBIMU pe3yabTaTamu o0ydenus pusuke B MOY «COLI Nel r.banabanoBo» SBISIOTCS:

c(OpPMHPOBAHHOCTb II03HABATENILHBIX HHTEPECOB HA OCHOBE PAa3BUTHUS MHTEIJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN 00yuaromuxcs;

yOeXIeHHOCTh B BO3MOYKHOCTH [TO3HAHUS IPUPO/IbI, B HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOJIb30BaHUS JOCTH)KEHUI HAyKU U TEXHOJIOTUH JUIs JallbHEeH ero
Pa3BUTHSI YEJIOBEUECKOTO O0IIECTBA, YBaKEHUE K TBOPLIAM HAYKH M TEXHUKHU, OTHOIICHUE K (PU3HKE KaK SJIEMEHTY OOIIeUeIOBEUECKON KYIIbTYPHI;

CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUI;

TOTOBHOCTb K BBIOOPY ’KM3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMH U BO3MOKHOCTSAMU;

MOTHUBAIMs 00pa30BaTENbHON EATEIbHOCTH IKOJIbHUKOB HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOIX0/14;

(dbopMHpOBaHUE IIEHHOCTHBIX OTHOIIEHUH IPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUH M U300peTeHUH, pe3ynbTaTaM 00ydeHusl.

- MeranpeameTHbiMH pe3yiabTaTamu oOyueHus ¢puznuke B MOY «COI Nel r.banabanoBo» sBnstoTCA:

OBJIaJICHUE HABbIKAMU CAMOCTOSITEJILHOTO MPHUOOPETEHUsI HOBBIX 3HAHUMN, OpraHU3aluu Yy4eOHOH NesTeNIbHOCTH, TOCTAaHOBKHU IieNieHd, MIaHUpPOBaHUS,
CaMOKOHTPOJISI U OLIEHKHU PE3YyJIbTATOB CBOEH NEATENBHOCTH, YMEHUSAMU NPEABUIETH BO3MOXKHBIE PE3YJIbTAaThl CBOUX JIEHCTBUM;

MOHUMAaHME Pa3IUYUA MKy HCXOJHBIMU (haKTaMH U TUIIOTE3aMH JUISl X 00BSICHEHUS], TEOPETUYECKUMH MOJIETISIMU U peallbHBIMU 00bEKTaMU, OBJIa/ICHHUE
YHHUBEpPCAJIbHBIMU YYE€OHBIMU JIEHCTBUSIMU Ha IpUMeEpax TUHore3 Uil OOBSICHEHMS] M3BECTHBIX (PaKTOB M IKCHEPUMEHTAIbHONW MPOBEPKU BBIABUTAEM bIX
TUTIOTE3, pa3pabOTKH TEOPETHUECKUX MOJIETICH TIPOIECCOB UM SIBJICHUM;

dopmHupoBaHHE yMEHHUIl BOCHPUHUMATh, IepepadaTbiBaTh M TNPEABABIATh HMH(OPMAIMIO B CIIOBECHOH, 00pa3HOW, cHUMBOIMYECKOH (opmax,
aHAJIM3UPOBATh U MepepadbaThIBaTh MOTYYSCHHYIO HH(POPMAIIHIO B COOTBETCTBHH C IIOCTABICHHBIMHU 33/1a4aMH, BBIJICNIATH OCHOBHOE COZIEp)KaHUE TPOUYUTAHHOTO
TEKCTa, HaXOJAUTh B HEM OTBETHI Ha TOCTABJIEHHBIE BOIPOCHI U U3JaraTh €ro;

NpUOOpPETEHUE OMNbITa CAMOCTOSITENILHOTO IIOMCKAa, aHaliW3a U O0TOOpa HMHQOpPMAIMM C HCIOJb30BAaHWEM pA3JIUYHbIX HMCTOYHUKOB M HOBBIX

I/IH(I)OpMaI_[I/IOHHLIX TEXHOJOT UM IS peUICHU MO3HABATCIIbHBIX 3a/1a4;



pa3BUTHE MOHOJIOTHUECKOW M TUATIOTUYECKON peyr, YMEHHS BBIPAXKaTh CBOM MBICIH M CIIOCOOHOCTH BBICITYIINBATh COOECETHUKA, TOHUMATh €0 TOUKY
3pCHUs, IPU3HABATh IIPABO APYIOro 4€JI0BCKa Ha HHOC MHCHHUC,

OCBOCHHE IIPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYAIUSIX, OBJIA/ICHUE SBPUCTUIECKUMHU METOJIaMH PEIICHHs TPOo0IIeM;

(GopmHpoBaHue yMeHUIl paboTaTh B IPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IPEICTABIATh U OTCTAUBATh CBOM B3IVIAAbI U YOSXKEHU,
BECTHU JIUCKYCCHIO.

IIpenmernblie pe3yabTarhl 00yuenus ¢usuke B MOY «COII Nel r.banadanoBo» npeacraBjeHbl:

MeXaHH4YecKue siBJICHHUS

BrInycKHUK Hay4uTCA:

* pacrio3HaBaTh MEXaHUYECKHE SBJICHHUS U OOBACHATh HA OCHOBE UMEIOIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WMJIM YCJIOBHUS IPOTEKAHUS 3THX SBJICHUI:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABM)KEHHE, CBOOOHOE MaJIEHUE TEJl, HEBECOMOCTb, pABHOMEPHOE JIBU)KEHUE 110 OKPYKHOCTHU, UHEPLIUS,
B3aMMOJICHCTBHE TeJ, Tepeaaya JaBJIeHNUs TBEPIBIMU TEJIaMH, KUAKOCTSIMHU M Ta3aMu, aTMoc(epHOoe AaBlieHHE, TUIaBaHUE TEJl, paBHOBECHE TBEPIBIX Tell,
KoJsiebaTenbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKECHUE;

* ONMCHIBATh U3yYEHHBIE CBOICTBA TEJI U MEXaHUYECKHE SIBIICHUS, UCII0JIb3Ysl (PU3UUECKHE BETMYMHBI: TyTh, CKOPOCTh, YCKOPEHUE, Macca Tella, IIIOTHOCTb
BELIECTBa, CWJIA, JIABJICHHE, UMIIYJIbC TeJa, KMHETHYECKas JHEprusi, NOTEHLHUalbHAsl AHEPrus, MexXxaHudeckas paboTa, mMexaHuyeckas MoOIHOCTh, KIIJ]
MIPOCTOr0 MEXaHW3Ma, CHJIa TPEHUs], aMIUIUTY/1a, IEPUOJT U YacTOTa KoJieOaHUM, IJTMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHUS; IPU ONKMCAHHUH TPABUIIBLHO
TPAaKTOBATh (PU3NYECKUNA CMBICI UCTIOIb3YEMBIX BETMUNH, UX 0003HAYEHUS U €IMHULIBI U3MEPEHUS, HAXOAUTh (POPMYJIBI, CBA3BIBAIOLINE TaHHYIO (PHU3UUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMY;

* AHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SIBIICHUS U MPOLIECCHI, UCIOJIb3Ys (PU3NUECKHe 3aKOHBI U MIPUHIIUIBL: 3aKOH COXPAaHEHUS YJHEPTHH, 3aKOH
BCEMHPHOTO TATOTEHHUS, paBHOeHCTBYIomas cuna, I, [T u Il 3akonsr HeioToHa, 3ak0H coxpaHeHUs UMITyIIbca, 3aK0H ['yka, 3akoH [lackains, 3akoH Apxumena;
IIPU ATOM pa3InyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe BBIPAKEHHE;

* pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YUYEHHBIX (PM3MUECKUX MOJIEEH: MaTepraibHas TOUKa, HHEpLIUalIbHas CHCTeMa OTCUETa;

* pemaTth 3aJa4u, UCHOJb3Ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAHEHHUS SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUs, NpuHLIUN cyneprno3uuuu cui, [, 11 u 111
3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUs UMITyJbca, 3aKoH ['yka, 3akoH [lackains, 3akoH Apxumena) u Gopmyibl, CBA3bIBaOIINE PU3NUECKHE BEIMYMHBI (ITyTh,
CKOpPOCTb, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEILECTBA, CUjla, JABICHNUE, UMITYJIbC Tella, KHHETUYECKas DHEPIHs, IOTCHIIMAIbHAs SHEPIUsl, MEXaHUYECKas
pabota, mexaHnuyeckass MourHocTh, KIIJ] mpocTtoro mMexanusma, cuia TpeHHs CKOJNBXKEHMS, aMIUIMTY[a, MEPUOJA M YacToTa KojeOaHWM, JJIMHA BOJHBI U
CKOPOCTh €€ pachpOCTpaHEHHs): Ha OCHOBE aHalIM3a YCJIOBHUS 33/a4d BBIACNATh (PU3NYECKUE BETUUYMHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelieHus, u

MPOBOAUTH PACUETHI.



TensioBble sIBJICHUS

BrinyckHuK HayduTes:

* pacrmo3HaBaTh TETUIOBBIC SIBIICHUS U OOBSICHSITh HA OCHOBE UMEIOIINXCSI 3HAHUI OCHOBHBIC CBOMCTBA WJIH YCJIOBUS MPOTEKAHMSI ATHX SIBIICHUI: T y3us,
n3MeHeHne o0béMa Tel NMpU HarpeBaHUU (OXJIKIECHWUH), OOJbIIas CKMMAEMOCTh Ta3oB, Majas CXXUMAEeMOCTh JKHUIKOCTEH W TBEPABIX TEI;, TEIJIOBOE
paBHOBeECHE, UCTIapEHUE, KOHICH CAIINs, TIIaBJICHUE, KPUCTALTU3AIMS, KATICHHE, BIAKHOCTh BO3AyXa, PAa3JIMUYHbIC CIIOCOOBI TEILIONEepeIauH;

* ONUCBHIBATh W3YYCHHBIC CBOWMCTBA TENl WM TEIUIOBBIC SBJICHHS, WCIONB3Ys (DU3MYECKHE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTUs,
TEeMIIEpaTypa, yAelbHash TeII0EMKOCTh BEIIECTBA, YCIbHAS TEIIOTA IUIABJICHUS U MapooOpa3oBaHus, yIeIbHAS TEIUIOTa CTOPaHUs TOIUTUBA, KOAPDUITUEHT
MTOJIE3HOTO JICUCTBHS TEIJIOBOTO JIBUTATEIS; PY ONMMMCAHKUH MTPABUIILHO TPAKTOBATh (PU3MYECKUIN CMBICI HCTIOIB3YEMbIX BEJTMUUH, UX 0003HAYCHUS U €AMHUIIBI
U3MEpEeHUs], HAXOIUTh (OPMYIIbI, CBA3BIBAIOININE JAHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMHU BEIHMUYNHAMU;

* AHAJTM3UPOBATH CBOKCTBA TEJI, TETUIOBBIC SIBJICHUS U MTPOIIECCHI, UCIIOJB3YS 3aKOH COXPAHCHHSI SHEPTUH; Pa3InyaTh CIIOBECHYIO (POPMYIIHPOBKY 3aKOHA
Y €r0 MaTEMATHYECKOE BBIPAKECHHUE;

* pa3auyaTh OCHOBHBIC MPU3HAKK MOJIETIEH CTPOEHUSI Ta30B, KUJIKOCTEH U TBEPIBIX TEII,

* pemiath 3aJa4yd, UCHOJb3YS 3aKOH COXPAaHEHHUs SHEPruu B TEIUIOBBIX Mpoleccax, (GopMmyinbl, CBA3bIBaIONINE (pU3MUecKre BEIUYUHBI (KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSIA DHEPrusi, TEMIIepaTypa, yAeJbHas TEIIOEMKOCTh BEUIECTBA, YACIbHAs TEIJIOTA IUIABJIICHUS U MAapooOpa3oBaHus, yAe/bHas TEIJIOTa
CropaHusi TOIUTUBA, KOY(PUIIMEHT MOJE3HOTO JCUCTBUS TEIJIOBOTO JIBUTATEINsI): HA OCHOBE aHaIW3a YCJOBHS 3a7a4M BbLICIATH (U3HUYECKUE BEIIUYUHBI U
(dbopMyIibl, HeOOXOIUMBIE TSI €€ PELICHUS], U TPOBOAUTH PACUETHI.

DJleKTpUYeCKNe U MATHUTHbIE SIBJICHUSI

BrinyckHHMK HayyuTCS:

* pacIio3HaBaTh AJIEKTPOMATHUTHBIC SIBJICHUS M OOBSICHATH HA OCHOBE UMEIOITUXCS 3HAHWW OCHOBHBIE CBOMCTBA MJIU YCJIOBUS MTPOTEKAHUS ATUX SBJICHHI:
JJIEKTPU3aLMs TEJl, B3AaUMOJACHCTBUE 3aps0B, HArpEBaHUE MPOBOJHUKA C TOKOM, B3aWMMOJEWCTBHE MAarHWUTOB, AJIEKTPOMAarHUTHas WHAYKUUS, JEUCTBUE
MAarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM, IIPSIMOJIMHEMHOE pacpOCTPAHEHUE CBETA, OTPAKEHHUE U NIPEIIOMIICHUE CBETA, TUCIIEPCUS CBETA;

* ONMCHIBATh M3yYEHHBIE CBOWCTBA TEJI W JJICKTPOMATHUTHBHIE SBJICHUS, HCIOJB3yd (PU3WUYECKHE BEIMYWHBI: DJIEKTPUUECKHM 3apsj, Cujia TOKa,
AIEKTPUIECKOE HAIPSIKEHUE, HIEKTPUIECKOE COMPOTUBIIEHNE, YACTbHOE COITPOTHRIICHHE BEIIECTBA, paboTa TOKAa, MOIIHOCTh TOKa, (DOKYCHOE PACCTOSHUE H
ONITUYECKAsl CUJIa JIMH3BL;, MPU OMHCAHUH TMPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIIONB3yEeMbIX BEIMYUH, UX 0003HAUEHUS U €IUHUIIBI U3MEPEHUS;

yKa3bIBaTh (JOPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETMYUHAMU;



* aHAJTM3UPOBATH CBOMCTBA TEll, JIEKTPOMATHUTHBIE SIBICHUS U TPOIIECCHI, HCIONB3YS PU3NISCKUE 3aKOHBI: 3aKOH COXPaHEHUS IIIEKTPHUIECKOTO 3apsa,
3akoH OMa Juist yyacTka nenw, 3akoH Jlxoyns — JleHia, 3akoH MpsSIMOJIMHEMHOr0 paclpoOCTPaHEHUs CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; MPHU ITOM PA3JINYaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €0 MATEMAaTHUECKOE BBIPAKCHHUE;

* pemaTh 3a7a4M, UCIIONb3ys (u3ndeckue 3akoHbl (3akoH Oma Jj1s yyacTka 1enu, 3akoH Jxoyns—IJIeHna, 3aKkoH MpSIMOJIUHEHHOTO pacIpOCTPAHCHHS
CBETa, 3aKOH OTPaXCHHS CBETA, 3aKOH IMPEJIOMIICHHs CBeTa) U (pOopMyIIbl, CBsA3bIBatONINEe GU3UIECKHUE BETUYMHBI (CHJIa TOKA, SJIEKTPUUYECKOE HAMPSIKCHHE,
ANEKTPUYECKOE COMPOTUBIICHUE, YIEIHHOE COMPOTUBIICHUE BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKA, (POKYCHOE pacCTOSIHHE W ONTHYECKas CUJIA JIMH3BI,
dbopMyIbl pacuéra SIEKTPHUUECKOTO COMPOTUBIICHHS IMPH IMOCIEIOBATEIFHOM U MApAJICIIbBHOM COSIMHECHUU TPOBOJHUKOB); HA OCHOBE aHAIN3a YCIOBUS
3a/1a4yl BBIACIATH (PU3HUECKHUE BETMYUHBI U (DOPMYJIbI, HEOOXOIUMBIC JIJIsl €€ PEIICHHs], U IPOBOJAUTH PACUETHI.

KBanToBbIE IBJICHHSA

Brinmyckauk Hayaurcs:

* pacrio3HaBaTh KBAHTOBBLIC SBJICHHUS W OOBSCHATH HA OCHOBE HMMEIONIMXCS 3HAHWI OCHOBHBIE CBONCTBA WJIM YCJIOBHUS MPOTEKAHUS STUX SIBICHUM:
€CTECTBEHHAs U UCKYCCTBEHHAs paAHOAKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOrO CIIEKTPa U3ITYYCHHUS,

* ONUCHIBATh U3YUEHHBIE KBAHTOBBIC SIBJICHHS, UCTIOB3Ys (PU3UUECKHE BEIHMUYMHBI: CKOPOCTh JEKTPOMArHUTHBIX BOJH, AJIMHA BOJHBI U 4acTOTA CBETA,
MIEPHOJ] TOJIypacnaaa; MpH ONMHUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUYECKUUM CMBICT HCIOIB3YEMBIX BEIMYMH, WX O003HAYCHHUS W CAMHHIIBI M3MCPEHUS;
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEIMYUHY C IPYTUMHU BEJIMYUHAMU, BEIYUCIIATH 3HAYCHUE (PU3HUUECKON BEIIMUNHBI;

* AHAJM3UPOBATh KBAHTOBBIC SIBICHUS, UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MOCTYJAThl: 3aKOH COXPaHEHHs YHEPTHH, 3aKOH COXPAHEHHS AIEKTPUUYECKOTO
3aps/ia, 3aKOH COXPAHEHHs] MaCCOBOT'O YMCIIa, 3aKOHOMEPHOCTH M3J1yYEHUs U MOTJIOIICHHS CBETa aTOMOM;

* pa3IMyuaTh OCHOBHBIC MPU3HAKY IJITAHETAPHOM MOJIEJIM aTOMa, HyKJIOHHOW MOJIENIA aTOMHOTO SIIpa;

* IPUBOJIUTH MPUMEPHI TIPOSIBICHUS B IPUPOJE U MPAKTUUECKOT0 UCTIOJIB30BaHUS PAJUOAKTUBHOCTH, IEPHBIX U TEPMOSIEPHBIX PEAKIUH, TUHEHIATHIX
CHEKTPOB.

DJIeMeHTBI ACTPOHOMMH

Brimyckauk Hayaurcs:

* pa3IMyuaTh OCHOBHBIC MPU3HAKK CYTOYHOTO BpalleHUs 3BE3qHOTO HeOa, nBikeHust JIyabl, CosiHIIAa ¥ TIJIaHET OTHOCUTEIBHO 3BE3,

¢ [IOHUMAaTh Pa3jinuus MCXKIY TCJ'IHOLICHTpH‘-ICCKOﬁ n FeOHeHTpHQCCKOﬁ CUCTCMAaMH1 MHUpa.

B pezyrvmame usyuenus d)u3ul<u 7 Knacca Y4eHUuK 001iceH




npeomemmuule: CMBICT TIOHATUN: (PU3HUECKOE SIBICHHE, (U3UUECKUI 3aKOH, BEIIECTBO, B3aUMOJICHCTBUE; CMBICT (PU3NYECKUX BETTUYHH: ITyTh, CKOPOCTH,
Macca, II0THOCTb, cuia, gaBienue, KI1/; cmpicn pusmdecknx 3akonoB: [lackans, Apxumena.

MemanpeomemHbvle: ONUCHIBATh U OOBACHATH (PU3MUECKUE SBJICHHSI: pABHOMEPHOE MPSMOJIMHEHHOE JBHKCHHE, TIEpeaqy JTaBICHUS KUIKOCTIMU U
raszamu, IjiaBaHue Tei, 1uddysuto;

HCITOJIB30BaTh (PU3HUECKHE TPHUOOPHI K H3MEPUTEIBHBIC MHCTPYMEHTHI ISl U3MEPEeHUSI GU3UUECKUX BEJTUYHMH: PACCTOSIHUS, TPOMEKYTKA BPEMEHH, MAaCChI,
CUJIBI, JIABJICHHUS;

MPEJICTABIISITh PE3yAbTAThl H3MEPEHUI C TOMOIIBIO Ta0JIHII, TPAPUKOB U BBISBIIATH HA TOW OCHOBE SMIIMPUYECKHUE 3aBUCUMOCTH: ITyTH OT BPEMEHH, CUJIBI
YIOPYTOCTH OT YIJIMHEHUSI IPY>KUHbBI, CUJIBI TPEHUS OT CHUJIbI HOPMAJILHOTO JABJICHHUS;

BBIPAXKATh PE3yJbTaThl U3MEPEHUH U pacueToB MexX1yHapOIHON CUCTEMBI;

MPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI O MEXaHUYECKUX SIBIICHUSX;

peuIaTh 3a/1a4 Ha TPUMEHEHNE N3YUYCHHBIX (DU3HUYECKUX 3aKOHOB;

OCYIIIECTBIISITH CAMOCTOSITEIbHBIN MOUCK MH(OPMAIIUU U UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS €CTECTBEHHO - HAYYHOTO COEPIKAHUS C UCIIOJIb30BAHUEM
Pa3IMYHBIX HICTOYHUKOB (Y4EOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TIONYJISPHBIX U3/IaHUHN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB HHTEPHETA), €€ 00padOTKY
1 TIPEJICTABJICHUE B Pa3HBIX opMax (CIOBECHO, C TIOMOIIBIO rPaQUKOB MATEMATHICCKIX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM).

Jluunocmuvie: UCTIOIH30BATh MPUOOPETCHHBIC 3HAHUS M YMEHHS B TIPAKTUYECKOM JEATETLHOCTH U TOBCEHEBHOM KU3HU JUIsl: 0OecTieueHnst 6€301acHOCTH
B IIPOIIECCE MCMOIb30BaHUS TPAHCIIOPTHBIX CPEAICTB, PALlMOHATBHOTO IPUMEHEHHS IIPOCTHIX MEXAHU3MOB.

B pe3yibmanie u3y4eHuA d)u3ul<u 8 knacca VY4EeHUK oonvicer

IIpeomemmule: cMbICT IOHSATUMN - BEILIECTBO, AIEKTPUUYECKOE I10JI€, MATHUTHOE I10JI€, aTOM, aTOMHOE SIJIpO, HOHU3HUPYIOIIEe U3ITydEHHE.

Cwmbicn @usnyeckux BenuuuH: KIIJ[, BHyTpeHHSs sHeprus, Temmeparypa, KOJIMYECTBO TEIUIOTHI, yJeNbHAs TEIIOEMKOCTb, BJIAXKHOCTh BO3JyXa,
ANEKTPUUYECKUH 3apsi]l, CUJIa SJIEKTPUUECKOTO TOKa, SJICKTPUUECKOE HAMPsHKEHHE, DIIEKTPUYECKOE COMTPOTUBIIEHHE, pa00Ta M MOIIIHOCTh SJIEKTPHUYECKOTO TOKA,
boxycHoe paccTossHue TUH3bI. CMBICIT (U3NYECKUX 3aKOHOB: COXpPAHEHHs YHEPTUU B TEIUIOBBIX Ipolieccax. CoxpaHeHHs deKTpudeckoro 3apsaa, Oma ans
y4acTka 1nenu, /[xoyind - JIeHna, npsiMOIMHEHHOTO pacipOCTPAHEHUS CBETA.

Memanpeomemmbie: ONMUCHIBATE U OOBACHITH (DU3UUECKHUE SIBIICHUSI: TETUIOMPOBOHOCTh, KOHBEKIINIO, U3Ty4YeHUE, UCTIapEeHNe, KOHICHCAIIUIO, KUTICHUE,
MJIaBJICHUE, KPUCTAIM3AINIO, AJIEKTPHU3ALMI0, B3aUMOJEHCTBUE SJEKTPUUYECKUX 3apsAI0B. B3aMMOJEHCTBUE MArHUTOB, ACHCTBME MAarHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. TEIJIOBOE JEHCTBUE TOKA, FIEKTPOMArHUTHYIO UHIYKLIUIO. OTPaKeHHE, MPEJIOMIIEHUE CBETA.

HCIIOJIB30BATh (1)H3H‘I€CKI/IG l'IpI/I60pI)I U HUHCTPYMCHTBLI I HU3MCEPCHHA (bHSI/I‘IeCKI/IX BCJIIMYHH: TEMIICPATYPhI, BJIAXXHOCTH BO3AyXa, CHJIBI TOKaA.

HAIPsXKCHUA. SJICKTPUYCCKOTO COITPOTUBIICHMS, pa6OTBI N MOIIHOCTH 3JICKTPHUYECKOI'O TOKA.



NPEICTaBIATh PE3YNbTaThl U3MEPEHHH C MOMOIIBI0 TaliMil, rpadUKOB M BBIABISATH HAa STOW OCHOBE SMIIMPUYECKHE 3aBUCHMOCTH: TEMIEpPaTypbl
OCTBIBAIOIIIETO TEJIa OT BPEMEHH, CUJIBI TOKA OT HAIIPSKEHUS HA y4acTKe LIEIH. YIJIa OTPAKEHUs OT yrja MaJcHUs.

BeIpaxxaTs pe3ynbTaTbl U3BMEPEHUN U pacueToB MeXIyHapOIHON CUCTEMBI:

[TprBOANTE MPUMEPHI NPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUH O 3JIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHHSIX.

Pemiate 3a1au1 Ha IPUMEHEHUE U3YUYEHHBIX (PU3MUECKUX 3aKOHOB;

OcCymiecTBIATh CAMOCTOATENBHBIA MOMCK MH()OPMAIMH €CTECTBEHHO — HAYYHOTO COJEP)KaHUS C MCIIOJIB30BAaHUEM PA3IUYHBIX MCTOYHUKOB (YUEOHBIX
TEKCTOB, CIPABOYHBIX M HAYYHO - MOMYJISIPHBIX M3JaHUIM, KOMIBIOTEPHBIX 0a3 JaHHBIX. pecypcoB MHTepHEeTa), ee 00pabOTKy M MpPECTaBICHUE B Pa3HBIX
¢dopmax ( CIIOBECHO, ¢ IOMOILBIO I'Ppa)IKOB, MATEMAaTHUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM).

Jluunocmmvle.: NCTIONIB30BaTh IPUOOPETECHHbBIE 3HAHUSI U YMEHUS B IPAKTUUYECKOH AEATEIbHOCTH U MOBCEJHEBHOM XKU3HU JUIsl: 0OecriedeHus: 6e301acHOCTH
B TPOIIECCE UCTIOIB30BAHUS IIEKTPOOBITOBBIX TPUOOPOB, IMEKTPOHHON TEXHUKH; KOHTPOJIS 38 MCTIPABHOCTHIO AJIIEKTPOIIPOBOJIKM B KBAPTHPE; PALMOHAIBHOTO
MPUMEHEHHS IPOCTHIX MEXaHM3MOB; OLIEHKU 0€30IacHOCTH PaJHallMOHHOTO (poHAa.

B pe3yibmanie u3y4eHuA d)LL?MKM VYEHUK 9 kracca 0oJicen

Ilpeomemnvie:
v/ CMBICI TIOHATHI: (PU3MYECKOe sBIICHUE, PU3UUECKUI 3aKOH, B3aUMOIEHCTBHE, DIIEKTPUYECKOE TI0JIE, MATHUTHOE OJIE, BOJIHA, ATOM, aTOMHOE SIIPO.
v/ CMBICII BEJINYMH: ITyTh, CKOPOCTh, YCKOPEHHE, UMITYIIBC, KHHETHYECKAst SHEPTHsl, IOTEHIUAIbHAS SHEPI U,
V' cMbIcT (U3HYECKHX 3aKOHOB: HBIOTOHA, BCeMHPHOTO TATOTCHUSI, COXPAHEHHS HMITYJIbCa, H MEXaHUYECKON SHEPTUH.
Memanpeomemnmvie:
* ONUCBHIBaTb M OOBICHATH (PU3MUECKHE SBIICHUS: PABHOMEPHOE MPSAMOJMHEHHOE [BUKEHHE. PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBM)KEHUU,
MeXxaHU4YecKre KoueOaHusl U BOJIHBI, 1€WCTBUE MAarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM, 3JIE€KTPOMAarHUTHYIO HHIYKIHIO,
* HCHOJB30BaTh (PU3NYECKUE MPUOOPHI ISl UBMEPEHUS s U3MEpPEeHUs (PU3NYECKUX BEJIMUMH: PACCTOSHUS, IPOMEKYTKA BPEMEHHU.
* IPEJCTABIATH PE3yIbTAThl U3MEPEHUH ¢ IOMOIIBIO TaONHUL, TPa(UKOB U BBIABIATH HAa 3TO OCHOBE SMIUPUYECKHE 3aBUCUMOCTH: IyTH OT BPEMEHH,
nepuoja KojiebaHuil OT JUIMHBI HUTU MasiTHUKA.
* BBIPAXKATh PE3YNbTATHI U3MEPEHUH U pacueToB B cucteme CIH.
* MPHUBOJUTH IPUMEPHI IPAKTUYECKOTO UCIIONB30BaHUS (PU3MUECKUX 3HAHUM, MEXaHUYECKHX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX IPEACTABICHUN.
* pemarth 3a/1a4¥ Ha IPUMEHEHNE U3YUYEHHBIX 3aKOHOB.

¢ MHCIIOJIB30BATh 3HAHUSAMU YMCHHS B HpaKTquCKOﬁ n HOBCG,}IH@BHOﬁ JKHU3HU.



JluuHocmHble: NCTIONB30BaTh HpHOGpeTeHHLIC 3HAaHUA U YMCHUA B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH U HOBCC,Z[HGBHOﬁ JKHU3HH AJIA: obecneueHrs OE30IMaCHOCTH

B MMPOLECCC UCTIOJIb30BAHUA 3JI€KTp06I:ITOBBIX HpI/IGOpOB, BHGKTpOHHOf/'I TCXHUKH; KOHTPOJIA 3a UCHIPABHOCTBHIO 3JICKTPOIIPOBOAKH B KBAPTUPC; PALITMOHAIIBHOT'O

MNPUMCHCHUS NPOCTBIX MCEXAHU3MOB; OIICHKU 0e30I1acHOCTH paauanuoOHHOro CI)OHa.

2. ConepxxaHue y4eOHOro npeamera

7 kJIacc
dDu3uka u pu3nyecKue MeToAbl U3y4eHus NPUPOALL. (4 1)

Ouzuka — Hayka o npuposae. HaGmionenue u omnucanue ¢usnueckux sipieHuil. Ousuueckue npudopbl. OU3nyYecKue BEIUUYMHBI U UX H3MEpEHHUE.
[Torpemnoctu u3mepenuit. MexayHnapoaHas cucrema enunuil. Ousuka u Texuuka. OU3ukKa u pa3BUTHE MPEACTABICHUI 0 MAaTepUAIBLHOM MUDE.

Jlemoncmpayuu.

HpI/IMepI)I MCXAaHUYCCKHX, TCIJIOBBIX, DJICKTPUYCCKUX, MAHUTHBIX 1 CBETOBBIX sBieHnii. dusnmueckue HpI/I60pr.

Jlabopamophvie pabomvl u onvimel.

I/I3MepeHHe (I)I/I3I/I‘ICCKI/IX BCJIMYHH C YYCTOM a0COJIIOTHOM MMOTpCIIHOCTH. I/ISMepeHI/IC JJINHBI. I/ISMCPCHI/IC TCMIICPATYPHI.

IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUN BemecTBa. (5 4)
Crpoenue Bemecta. ubdysus. BzaumopeiicTBue vactuil BemecTsa. Moienu CTpOSHUS Ta30B, KUIAKOCTEH W TBEPJIBIX TET U OOBSICHEHHWE CBOMCTB
BEILIECTBA HA OCHOBE 3THX MOJEIEH.

Llemoncmpayuu.

Huddysus B razax u xugkoctsax. CoxpaneHue oobeMa )KHIKOCTH IpU U3MeHeHUU GpopMbl cocya. ClenyieHue CBUHIIOBBIX IUIMH]IPOB.

Jlabopamopnas paboma. I3mepenue pazMepoB MajbIX TEl.

B3aumoneiicrue Teu. (21 4)

Mexannueckoe IBHKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBHkeHUs. Tpaektopus. Ilyts. IIpsmonuHeiiHoe paBHOMepHOEe ABMkeHHE. CKOPOCTh
PaBHOMEPHOTO NPSIMOJIMHEWHOrO ABMkeHusA. HepaBHomepHOe nBmxkeHue. SBieHue nmHepunu. Macca tena. M3mepeHne Macchl Tena ¢ MOMOIIBIO BECOB.
[InoTHOCTH BemecTBa. MeToasl U3MEPEHHsI MAacChl U TNIOTHOCTH. B3anmonencteue Ten. Cuna. [IpaBuino cioxxeHus cwil, AEMCTBYIOIIUX 110 OJHOM MPSMOM.
Cuna ynpyroctu. 3akoH I'yka. Mertonsl usmepenus cuibl. J{unamometp. ['paduueckoe nzobpaxenue cunbl. SBnenue Tsarorenus. Cuna tsoxectu. CBs3b
MEX1y CHJION TskecTH U Maccold. Bec Tena. Cuna tpenus. Tpenue ckonbxeHus, kaueHus, nokos. [logmmnuuku. LenTp Tsoxectn Tena.

Jlemoncmpayuu.

PaBHOMepHOE nIpsAMONIMHEITHOE ABMKEeHHE. OTHOCUTENBbHOCTh ABMKEHUS. SIBieHue nuepunu. Bzaumoaericreue ten. Cinoxenue cuit. Cusa TpeHus.



JlabopamopHvie pabombi.

N3yueHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU IPSIMOJIMHEMHOM PaBHOMEPHOM JABMXKEHUU. 3MepeHue ckopocTu. M3aMepenue Macchl Tena Ha pblyaKHbIX
Becax. M3mMepeHne oobema TBepAoro Tena. M3mMepeHue mioTHOCTH TBEpAOoro Tefa. VccinenoBanue 3aBUCUMOCTH CHITBI YIIPYTOCTH OT YAJMHEHUS MPYKHUHBI.
N3mepenne )kecTKOCTH NpyKUHBI. McciienoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CUJIbl HOPMAJIbHOrO AaBieHus. OnpeneneHue HeHTpa TSHKECTH
IIJIOCKOM IJIACTHUHBI.

JlaBJjieHue TBepABIX TeJl, Fa30B, KUAKOCTeM. (23 1)

Hasnenwue. JlaBnenue tBepabix Ten. JaBnenue raza. OObsICHEHUE AaBJICHUS HA OCHOBE MOJICKYJISIPHO-KUHETUYECKUX IpecTaBieHuid. 3akoH [lackais.
JaBnenue B xuaKocTH U raze. Coolrmarontuecs cocynl. LLmro3el. 'napaBaudeckuii npecc. ['uapaBindeckuii TOpMo3.

AtMocdeproe masnenue. OnbiT Toppuueriu. Metoasl usmepenus: nasienus. bapomerp-anepous. M3menenne arMochepHOro JaBiICHUS C BBICOTOM.
Manowmetp. Hacoc.

3akoH Apxumena. Ycnosue maBanus ten. [lnaBanue ten. Bo3gyxomnnaBaHue.

Jemoncmpayuu. 3aBUCUMOCTH 1aBIICHUSI TBEPIOTO Tella Ha OTMOPY OT ACUCTBYIOIIECH CUITBI U MIoIaau onopbl. OOHapyxeHHe aTMOC(HEPHOro JaBICHHUS.
N3mepenue atmocdepHoro gaBienus dapomerpom-anepousiom. 3akoH [lackans. ['uapasnudeckuii mpecc. 3akoH Apxumena.

Jlabopamopusie pabomul.

H3mepenne naBiieHUs TBEPAOTO Teja Ha onopy. M3MepeHue BHITAIKMBAIOIIECH CUIIbI, AEHCTBYIONIEH Ha MOTPYKEHHOE B JKUAKOCTH TENO. BhIsAICHEHME
YCIIOBUM IJIABAHMS TeJIa B JKUJKOCTH.

Pabora u MmomHOCTB. JHeprus. (12 1)

Pabota cumbl, nelicTByrOMIEH MO HAMPABIEHUIO ABMKEHUA Tena. MomHocTh. Kunetndeckas sHeprust ABmkyierocs tena. [loTeHiuanpHas sHeprus Tell.
[IpeBparieHre 0AHOrO BUAa MEXaHUYECKOW SHEPTUH B Ipyroi. MeToabl n3MepeHust paboThl, MOITHOCTH U DHEPTHH.

[IpocTbie MexaHU3MBL. YCIOBUSI paBHOBecHsl pblyara. MoMeHT cuiibl. PaBHOBecHe Tena ¢ 3aKpeIyIeHHOM OChiO0 BpauleHus. Buabl paBHOBecus Tell.
«3omoToe mpaBuio» Mexanuku. KoaduimeHT mone3Horo aeicTBusl.

Jlemoncmpayuu. IIpocTbie MEXaHU3MBI.

JlaGopaTopHbie pabOTHI.

Brisicuenue ycnoBust paBHoBecus peruara. Mamepenue KIIJ[ npu nogbeme Tena no HaKIOHHOM MJIOCKOCTH.

HTorosoe noBropenue (3 1)



8 kunace

TenJjioBble siBjieHusi (12 yacoB)

Temooe aBmxenue. Tepmomerp. CBs3b TEMITEPATYPHI CO CPEIHEH CKOPOCTHIO IBMKEHHS €r0 MOJISKYI. BHyTpeHHsis sHeprus. [[Ba cmocoba n3MeHeHUs
BHYTpPEHHEH SHEpruM: Teruionepenaya u padora. Buasl teronepenaun. KonmdyecTBo TEmIoOThl. YaeiabHAs TEINIOEMKOCTh BEIIECTBA. Y7eNbHas TEIUIOTA
CropaHusi TOIUIMBA. 3aKOH COXPAaHEHHUS SHEPIMH B MEXAHMYECKUX U TEIJIOBBIX ITPOLIECCAX.

Jlemoncmpayuu.

W3menenne suepruu tena npu copepiieHun padotel. Konsekmms B sxuakocTy. Termnonepeaaya myreM u3nydeHus. CpaBHEHUE yIIEIBbHBIX TEIUIOEMKOCTEH
Pa3JINYHBIX BELECTB.

Jlabopamophvie pabomvl u onvimel.

HccnenoBanne M3MEHEHHMs] CO BPEMEHEM TEMIEPATyphbl OCThIBarOled BoAbl. CpaBHEHHE KOJIMYECTB TEIUIOTHI MPU CMEUIMBAHUM BOJBI Pa3HOU
TeMIieparypsl. li3mepenne yaenbHON TEIII0EMKOCTH TBEPAOIO Tea.

HN3MeHeHMe arperaTHbIX cocToOsiHUi BemecTBa (11 yacos)

ArperatHble cocTosiHMS BemlecTBa. llmaBnenume u orBepiaeBanue Ten. Temmeparypa IiaBieHMs. YJellbHas TeIuloTa IUIaBieHus. McnapeHune u
KoHAeHcanus. Haceimennsiii nap. OTHOCHTEIbHAS BIAXHOCTh BO3ayxa U ee usMepenue. Ilcuxpomerp. Kunenue. 3aBucumocts Temneparypbl KUIIEHUS OT
JaBJIeHUd. Y JiesibHas TeroTa napoodpa3zoBanus. OObsICHEHNE U3MEHEHHUS arperaTHbIX COCTOSIHUM Ha OCHOBE MOJIEKYJIIPHO-KHUHETUYECKHX MPEICTaBICHUH.
[IpeoOpa3oBanus SHEPruu B TEIUIOBBIX JABUrareisx. JIBurarenb BHyTpeHHero cropanus. IlapoBas TypOuna. Xonomunbauk. KIIJ[ TeruioBoro nBurarens.
DKosornyeckre npoodaeMbl HCIOIb30BaHUS TEIJIOBBIX MAIlIUH.

Jlemoncmpayuu.

SIBnenne ucnapenus. KureHne BoOnBI. 3aBUCMMOCTH TEMIIEpAaTypbl KUIIEHUs OT JaBieHud. [lnaBieHne u kpucramumsanus BemecTB. l3mepeHue
BJIQXKHOCTH BO3/1yXa ICUXPOMETPOM. Y CTPONCTBO YETHIPEXTAKTHOTO JIBUTATENsl BHYTPEHHETO CropaHus. Y CTPOMCTBO NapOBOM TypOUHBI.

Jlabopamopnas paboma. VI3MepeHne OTHOCUTENIbHON BIaKHOCTH BO3/yXa.

JuekTpuUecKue siBjieHus (27 4acos)

Onextpuzanus Tei. J{Ba poja anekTpuyeckux 3apsaaoB. [[poBoIHUKH, HEPOBOJHUKY (JIMAJIEKTPUKN) U TIOTYNPOBOAHUKHU. B3aumoielicTBrE 3ap sSHKEHHBIX

TeJl. DIIEKTPUUYECKOE MoJie. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiaa. JeqnmMocTs aIeKTpuuecKkoro 3apsga. iaeKkTpoH. CTpoeHrne aTOMOB.



ONEeKTpUYeCKUd TOK. [‘albBaHMUYECKHE DJIEMEHTBl MU aKKyMyJSATOpbL. JIeHCTBUS DJIEKTPUUECKOro ToKa. HampaBiieHne 31eKTpUUYECKOro TOKa.
DnekTpruyeckas ernb. DJIEeKTPUIECKU TOK B MeTaiiaXx. Hocutenu ainekTpruieckoro Toka B MOJYIPOBOJIHUKAX, Ta3axX U JeKTposiuTax. [1omynpoBoIHUKOBBIE
npubopsl. Cuna Toka. AMIiepMeTp. DIeKTprudecKoe HanpshkeHue. BoabTMerp. DnekTpuyeckoe conpoTunienue. 3akon OMa Juis ydacTKa JIeKTPUIECKOM 1eru.
VY nenbHOE 3n€eKTpUYecKoe conpoTusieHue. Peocrarsl. IlocienoBaTenbHoe U napamieabHOE COETUHEHHS IIPOBOJHUKOB.

Pabora 1 MomHoCTh ToKa. KOnMuecTBO TEIIOTHL, BBIAEIIEMOE IPOBOJHUKOM € TOKOM. Jlamna HakanuBaHus. DJIEeKTpUYeCKUe HarpeBaTeIbHbIE TPUOOPHI.
DnexkTpuueckuil cueTuuk. Pacuer anexktposHepruu, notpedisiemoit anextponpudopom. Koporkoe 3ambikanue. [TnaBkue npenoxpanuTeny.

Jlemoncmpayuu.

Onektpuszanus Ten. J[Ba poja 3JEKTPUUYECKUX 3apsAI0B. YCTPOWCTBO M JAEWCTBUE 3neKTpockona. [IpoBOOHUKM M M30AATOpBI. DIEKTpU3ALMS dYepes3
BiusHMeE. [lepeHoc 3nmeKkTpuyeckoro 3apsiia ¢ OAHOro Tena Ha apyroe. MicTouHnku noctosHHOro Toka. CoCTaBIeHHE 3JEKTPUUYECKON LEIH.

Jlabopamopusie pabomul.

COopKa 3JICKTPUYSCKON MEeNHu W U3MEPEHHE CHUJIBI TOKA B €€ Pa3lIMYHBIX ydacTKax. M3MepeHune HampspKeHUS Ha PA3IMUHBIX y9acTKaX AJICKTPUYECKOU
uenu. PerynupoBanue cuiibl Toka peoctaroM. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKa B IIPOBOJHUKE OT HANPSIKEHUS] HA €ro KOHUAX MPU MOCTOSHHOM
cornpotuBieHuu. M3mepenue conporupieHus. Msmepenue paboThl B MOIIHOCTH 3JEKTPHUUECKOTO TOKA B JIaMII€.

DJleKTPOMAarHuTHbIe siBJieHUs (7 yacoB)

MarnuTHOe 1MoJje ToKa. DIEKTPOMarHuThl U UX puMeHeHue. [loctossnapie MaruuThl. MarauTHoe nosie 3emiid. MarautHbie Oypu. JlelicTBre MarHUTHOTO
TOJIsL HA TIPOBOJIHUK C TOKOM. DJIEKTpoABUTaTesb. JJunamMuk u MUKpodOoH.

Llemoncmpayuu.

OmnpiT Opcrena. [Ipunnun neicTBUst MUKPOPOHA U TPOMKOTOBOPHUTEIIA.

Jlabopamopusie pabomeul.

COopka 3J7eKTpOMarHuTa 1 UCIbITaHue ero JeicTBus. M3yueHne 2JeKTpUUeCKOTo ABUraTelNs MOCTOSHHOTO TOKa (Ha MOJEINH).

CgeTtoBble siBjieHHs (9 4acoB)

Uctounukn cBeta. [IpsamosnHEHOE pacnpoCcTpaHEHHE CBETa B OAHOPOJIHOW cpene. OTpaxkeHue cBeTa. 3akoH oTpaxkeHus. [lmockoe 3epkaiio.
[Ipenomnenue cBera. Jlunza. DoKycHOE pacCTOSHHWE M ONTHYECKasl Cwiia JUH3BL [locTpoeHne m3o0pakeHWi B JMH3axX. [71a3 Kak ONTHYECKas CHUCTEMA.
HedexTsl 3penus. OnTuueckue mpudopsI.

Hemoncmpayuu. Victounuku cBera. [IpsMonMHeliHOEe pacnpocTpaHEHHE CBeTa. 3aKOH OTpakeHHs cBera. M3o0pakeHHWe B TUIOCKOM 3epKale.

[Tpenomnenue ceera. X0/ iydei B coOnparolie u paccenBarorieit mna3zax. [lomydenne n3o0pakxeHuil ¢ ToMoIbo TuH3. [IpuHIMT 1elicTBHS MPOSKITMOHHOTO

anmapara. Mojensp riasa.



Jlabopamopnwvie pabomul. VicciienoBanne 3aBUCHMOCTH yIIia OTPAKCHHsI OT yIJia maJeHus cBera. MccnenoBaHue 3aBUCUMOCTH yIila MPEIOMIICHUS OT
yria najeHus csera. Mismepenue GoKycHOro paccTosHus cooupatoreit iuH3bl. [lonydenne n3o0paxeHu.

HUTorosoe noBropenue (2 yaca)

9 kiaacce

3aKoHbI B3aUMO/IeilicTBUS U ABM:KeHus Tea (34 yaca)

MarepuansHas Touka. Cucrema orcuera. [lepememenue. CKOpoCTh NPSIMOIUHEHHOTO paBHOMEPHOTo ABMKeHUs. [IpsMonnHeliHoe paBHOYCKOPEHHOE
IBUKEHHE. MTHOBEHHAsE CKOPOCTh. YCKopeHue. ['paduky 3aBHCHMOCTH CKOPOCTH M TEPEMEIEHUs OT BPEMEHHU IMpPH MPSIMOJMHEHHOM PAaBHOMEPHOM H
PAaBHOYCKOPEHHOM JBHXEHUSAX. OTHOCUTEIBHOCTh MEXAHWYECKOI'O JIBMXKEHHMs. |'€oleHTpuYecKass U IelHOLeHTpUYEecKas cUcTeMbl Mupa. MHepuuanpHas
cucrema orcyera. [lepBblii, BTopoil u Tpertuil 3akoHbl HbioToHa. CBoOomHoe mazenue. HeBecoMocTh. 3aKOH BCEMHUPHOTO TATOTEHHS. VICKyccTBEHHBIE
cnyTHUKA 3emid. mmynbce. 3aK0H coxpaHeHUs: UMITyJibca. PeakTHBHOE JBUYKEHHE.

Jlemoncmpayuu.

OTtHocutTenbHOCTH ABWKeHUS. PaBHOyckopeHHOe aBikeHne. CBoOoaHOE najeHue Ten B Tpyoke Herorona. HampaBnenue ckopocTu nmpu paBHOMEPHOM
JBUKEHUH 110 OKpYKHOCTH. BTopoii 3akoH HetoTtona. Tpetuii 3akon HetoToHa. HeBecoMOCTh. 3aKOH COXpaHEHHs UMITYJIbca. PeakTUBHOE IBUKEHHE. .

Jlabopamopmvie pabomubl u onvimeol.

HccnenoBanue paBHOYCKOPEHHOTO ABMKEHUSI 0€3 HauajIbHOU CKOpOCTH. M3MepeHune ycKopeHusl CBOOOIHOTO MaIeHusI.

Mexannveckue Kojedanusi v BoJHbI. 3ByK. (15 yacoB)

KonebatenbHoe apmxenue. [IpyXuHHBIN, HUTSHON, MaTeMaTuyecKkuil MasTHUKUA. CBOOOJIHBIE U BBHIHYXKICHHBIC KOJeOaHUs. 3aTyxarolue KoueOaHus.
KonebarenbHas cuctema. AMIIUTY/a, IEPHOJ], yacToTa Kosebanuil. [IpeBpaiienue snepruu npu KosiaedaTeIbHOM ABMXKEHNUU. Pe3oHaHc.

PacnipocTpanenue xonebanuii B ynpyrux cpenax. IIpomonbHbie U nonepeunbie BoaHbL. [[nuHa BogHbI. CKOPOCTh BOJTHBI. 3BYKOBBIE BOITHBI. CKOPOCTH
3ByKa. BeicoTa, TeMOp ¥ TPOMKOCTH 3BYyKa. IXO.

Jlemoncmpayuu.

Mexannueckue konebanus. MexaHn4ecKue BOJHBI. 3BYKOBBIE KOJIeOaHUs. Y CIIOBHS paclpOCTPAHEHUS 3BYyKa.

Jlabopamopnas paboma. ViccnenoBaHue 3aBHCHMOCTH TEpUOAa KOJIEOAHWN TPYKUHHOTO MAasTHHKAa OT MacChl T'py3a M YKECTKOCTH TPYKHHBI.
HccnenoBanue 3aBUCUMOCTH TIEPUOAA U YACTOTHI CBOOOIHBIX KOJIEOAHNUN HUTSHOTO MasiTHUKA OT JTMHBI HUTH.

DJIEeKTPOMarHuTHoe moJie (25 4acoB)

MarnutHoe nosie. OTHOPOTHOE ¥ HEOJHOPOIHOE MAarHUTHOE TI0JIE. HAaIllpaBJeHUE TOKA M HaNlpaBJIeHUE JTMHUHN ero MarHUTHOTo ToJist. [IpaBmio OypaBuunka.

O6nHapyxeHnne MarHuTHOTO 1oJist. [IpaBuino neBoit pyku. MHIyKIMsS MarHuTHOTO 110J1s1. MarHuTHBIN MoToK. OnbiTel Dapajes. DIeKTpOMarHuTHAsE MHTYKITHS.



Hanpasnenue nnaykimonnoro Toka. [Ipasuio Jlenna. SIBnenue camonnaykuun. Ilepemennsiii Tok. ['eneparop nepemenHoro Toka. [IpeobpasoBanus s3Heprun
B anekTporeneparopax. Tpanchopmatop. [lepenaua snekTpuueckoil SHEPrUHM HA PACCTOSTHHE.

ONEKTPOMarHUTHOE IOJ€. DJIEKTPOMAarHUTHbIE BOJIHBI. CKOpPOCTb 3JEKTPOMArHUTHBIX BOJIH. BIMsSHUE 31€KTpPOMarHUTHBIX W3JIyYEHUH Ha JKUBBIE
opranu3mel. Konpnencarop. KoneGarensHbiii KoHTyp. IlomyueHue 5ieKTpOMarHUTHBIX KojieOaHui. [IpvHIMIBI pagMOCBs3M M TEJIEBUICHUS.
OnexTpoMarauTHas npupozga csera. [Ipenomnenue csera. Ilokasarens mpemomiieHus. ucnepcus csera. Tumbl onTudeckux cnekrpos. [lormomenue u
HCIIyCKaHHE cBeTa aToMaMHU. [IpouCXOKIeHNE JIMHEWNYAThIX CIIEKTPOB.

Jlemoncmpayuu.

YCTpoHCTBO KOHAEHCATOPA. DHEPrusl 3apsyKeHHOTO KOHJEHcaTopa. DJIeKTpOMarHuTHble Kosebanus. CBoMcTBa AJIEKTPOMAarHUTHBIX BOJIH. Jlucnepcus
csera. [lonmydenue Gesnoro ceera npu CIOKEHUU CBETA PAa3HbBIX [[BETOB.

Jlabopamopusie pabomul.

N3yuenue sBneHus 371eKTpOMarHuTHON MHAYKUKU. HabmoeHue crijiomHoro v IMHEHYaToro CeKTpoB.

Crtpoenne atoma u aTOMHOI0 siapa (20 yacoB)

PannoakTHBHOCTh KaK CBUJAETENBCTBO CIIOKHOTO CTPOEHUS aToMOB. Anbda -, 6era-, ramma-usnyuenus. Onbitsl Pesepdopaa. SAnepnas moaens atoma.
PanuoaxTuBHBIE ITpeBpaleHUs] aTOMHBIX sJiep. CoxXxpaHeHue 3apsA0BOro U MacCOBOIO YMCEIN MPU AJEPHBIX peakuusx. MeTopl HaOII0AEHNUS U perucTpanuu
YacTHI] B iIEpHON (pHU3UKeE.

[TporoHHO-HENTPOHHAA MOAENb sAapa. DU3NUECKU CMBICI 3apsIOBOTO U MaccoBoro uucell. M3oromnsl. [IpaBuna cmemnenns. DHEprus CBs3U 4acTUL] B
anpe. Jlenenue sanep ypana. Llennas peakuus. SnepHas sHepreTuka. Jkonorndeckue rnpoodsiems! ncnoib3zoBanus ADC. Jlosumerpus. [lepuon nonypacnana.
3aKoH paJM0aKTUBHOIO pacnajia. BinsHue paanoakTHBHBIX U3IYY€HUN HA )KUBbIE OpraHu3Mbl. TepmosaepHas peakuus. Mcrounuku s3Heprun CostHIa ¥ 3BE3/1.

Jlemoncmpayuu. Monens onbita Pesepdopna. Habmonenne Tpekos B kamepe Buiibcona. Y CTpoHCTBO U ICUCTBUE CUETUYNKA HOHU3UPYIOIINUX YaCTHII.

Jlabopamophwvie pabombi.

Wzyuenune nenenus sapa atoma ypaHa no ¢ororpaduu tpexoB. M3ydyeHue TpekoB 3apsDKEHHBIX YacTHIl MO ToTOBBIM (poTorpadusm. M3mepenue
€CTECTBEHHOI'0 PaIMAIIMOHHOTO (POHA TO3UMETPOM.

Ctpoenue u 3Boouns Beesennoii (5 yacos)

Cocras, ctpoenue u npoucxoxaeHne Conneunoil cucremsl. bonbmne mnanersl ConHeyHol cucteMbl. Mansle Tena ConHedHol cucteMbl. CTpoeHue,
n3nydenue u spomronus ConHua u 38e31. CTpoenue u sBosmonys Beenennoit

Hrorosoe nosropenne (3 yaca)



3. TemaTu4eckoe NVIAHUPOBAHUE

KounuecTBo
Ko KoimuecTBo
Pa3nen, tema KonTtp.
4acoB Jaa0. pad
pab.
7 kaacc
Ousnka 1 QU3NMUECKUE METOIbI W3YUEHUS ) 1
PUPOJIbI
IlepBoHa4abHBIE CBEIEHHUS O CTPOCHUU ) 1
BEIIIeCTBA.
BsaumoneiicTtBue Tei. 22 4 3
JlaBneHue TBEpABIX TeN, JKHUIKOCTEH U 20 2 1
ra3os.
Pabota u MomHOCTE. DHEpTHSL. 13 2 1
O6o0maroiee MOBTOPEHUE 5
Bcero: 70 10 5
8 kaace
TenoBbIe SIBICHUS. 14 2 1
W3meHeHne arperaTHOro COCTOSIHHS 10
BEIIIECTBA
DNEKTPUYECKUE SBIICHUS. 28 5 2
ONEKTPOMAarHUTHBIE SIBJICHHUS. 6 2 1
CBeTOBBIC SIBJICHHUSI. 8 1 1
[ToBTOpeHuUe 3
Bcero: 70 10 5
9 Kj1acc
3aKOHBI B3aUMOIENCTBUSA U ABUIKEHUS TEII. 34 2 2
Mexannueckue KoyiedaHusi U BOJIHbBI. 3BYK 15 1 1
DIIeKTPOMarHuTHOE TOJIe 25 1 1
Ctpoenune aTomMa ¥ aTOMHOTO sJpa. 20 2 1
Crtpoenue u 3Bosrorus Beenennoit 5




[ToBTOpEHME

Bcero:

102

4, KajieHJAapHO - TeMaTHYeCcKoe NJAHUPOBAHUE C oNpe/ieieHHeM OCHOBHBIX BHI0B y4eOHOM 1eATeJIbHOCTH

7 kJyacce
Ne | Pazgea Tema ypoka Koa-Bo | lara | lata | OcHOBHbBIE BUBI Pernonanabnblii | MarepuajbHO -
n/m | mporpaMmel, yacoB |/ / NAeATeJbHOCTH KOMIIOHEHT TeXHHYecKoe
KOJIUY€eCTBO mwian | gpakr | odyyarommuxcs odecreyeHus
4acoB ypOKa

1 Uro usyuaer pusnka. 1 Pabotaet ¢ paznuunoit K.3. [1K, mpoekrop,

duznka u Hekotopsie ¢husznueckue uH(popMarlue, [{nonkoBCcKkuil M | Mpe3eHTalus 1o
buznveckue TEPMUHBI. YMO3aK/IIO4YEHHUS, €ro u300peTeHusl | TeMe, IJIAKaThI,
METO/bI BBIIIOJIHSIET U3MEPEHUS, yueOHas
U3Y4YEHUS HAOJII0/ICHUS, BBIITOJIHSAET JuTeparypa.
puposl (5 1) PHUCYHKH.

2 Habutoienus u onpIThI. 1 AbcTtparupyer [TopTpeTs! GU3UKOB,
Pu3nuecKue BeIUUYHHBI. 3aKOHOMEPHOCTH, KapTUHKU. JInHeku
W3mepenune Gpuanyeckux CIIymIaer 13 pa3HOro
BEJIMYMH. Marepuana,

TEPMOMETD,
CEKyHJIOMEp, TUPH,
BECHI.
3 To4yHOCTB M OTPEIIHOCTD 1 [lenaeT BBIBOIBL, 1K, mpoekrop,
u3Mmepenuil. Jlaboparopuas MPUBOJAT UHPOPMALUIO B IIPE3EHTALHNS 110
pabota Nel. «Omnpenenenune TabJIMYHOM BUJE, TeMe, MJIaKaThI,
LIEHBI JIeJICHUs AKCIIEPUMEHTUPYIOT. yueOHas
U3MEPUTEIIBHOTO TPUOOPAY. JUTEpaTypa.
4 ®Pu3nKa U TEXHHKA. 1 @OopMyIHPYIOT BBIBOJBI, JInHelika, MEH3ypKa,
MPHUBOJIAT HHPOPMAITHIO B CEKYHJIOMED,
TaOJIMYHOM BHJIE, TEPMOMETDP
IIPOBOJST SKCIIEPUMEHTBHI.

5 O06o0maromuii ypok 1mo 1 paboTaroT C pa3IMYHBIMU [TK, mpoekTop,

teme «Dusnka u
(bU3HUIECKHE METO/IbI
W3Y4YEHUS TPUPOBDY.
KonTtponbHas pabora Nel

HUCTOYHUKAMU
nH(popMalnu, BEAyT

JMAJIOTHYECKYIO PEYb,
OTBEYAIOT Ha BOIIPOCHI

Mpe3eHTaIHs 110
TEME, MJIAKaThI,
yueOHas
JIUTEpaTypa.




1o teme «Pu3rKa u
(bU3UIECKHUEe METOIbI
M3Y4YEHUS] TPUPOJIBIY.

6 CTpoeHue BellecTBa. PaGoTaroT ¢ paznuaHoi [IK, mpoekTop,
IIeponavanbusie | Monekyinsl. bpoyHOBCKOE uHpopmanuei, [pe3eHTalNs 110
CBEICHHUS O JIBUKECHHE. YMO3aKII04YEeHHUS, TeMe, IJIaKaThl,
CTPOEHUH BBITIOJHSIOT U3MEPEHMUS, yuebHast
BemecTa (5 ) HaOJFOJICHUS, BBITIOJIHSIOT auTeparypa.

PUCYHKH.
7 JlaGopaTopnas pabora No2 AOcTparupyror [TopTpeTs GU3MKOB,
«Omnpenenenue pazmMepoB 3aKOHOMEPHOCTH, KapTUHKU. JIMHEHKHU
MaJbIX TeJ. CIIYIIAlOT U3 pa3HOro
MaTepuana,
TEPMOMETD,
CEKyHJIOMep, TUpPH,
BECHI.
8 JIBHKEHNE MOJIEKY!I. @OopMyIHPYIOT BBIBOJBI, IIK, npoekrop,
BzaumopeiictBie MoneKy. MPUBOJIUTH UHPOPMAIIIO Mpe3eHTaIHsI 110
B TaOJIMYHOM BUJIE, TeMe, IJIaKaThI,
AKCIIEPUMEHTHI. yueOHas
JuTeparypa.
9 ArperatHble COCTOSIHUS @opMyIHPYIOT BHIBOJBI, JIuneiika, MeH3ypKa,
BemecTBa. CBOMCTBA Ta30B, MPUBOAAT HHGOPMAIIHIO B CEKYHJIOMED,
JKUJKOCTEN U TBEPABIX TEll. TaOJIUYHBINA BU], TEPMOMETP
HKCIIEPUMEHTHI.
10 3auer Nel mo Teme PaGoratot ¢ paznuyHbIMU [1K, npoekrop,
«IlepBoHauaabHBIE MCTOYHUKAMU IIpe3eHTalMs 110
CBEJICHMSI O CTPOCHHUH uH(pOpMaInH, BIaJIETh TeMe, MIaKaThI,
BEIIECTBAY. JIMAJIOTMYECKOl peyublo, yueOHas
OTBEYAOT HA BONPOCHI JuTeparypa.

11 Mexanndeckoe IBUKEHUE. paboTaroT ¢ pa3TUYHBIMU 1K, npoekrop,
Bsaumopeiicteue | PaBHomepHOe n HMCTOYHUKAMHU MPE3eHTALUS 110
Ten (22 4) HEPaBHOMEPHOE JIBUKECHHUE. nH(pOpMaIUu. BIAJACTh TeMe, TIaKaThl,

JINAJIOTUYECKUM SI3BIKOM. yuebHas
OTBeUaroT Ha BOIIPOCHI JMTeparypa.
12 Cxopoctb. EnuHunnbt CtposT ymo3zakitoueHusi, | Pemenue 3agau | [lopTpersl pusmkos,

CKOPOCTH.

AHATM3HUPYIOT, 33/1aI0T
BOIIPOCHI.

Ha pacyer IIyTH
U BpEMEHU
JBHYKECHHUSI

KapTUHKH. JIMHEHKN
W3 Pa3HOro
Marepuaia,




13

14

Pacuer nytu u BpeMeHu
JIBIDKECHMUSL.

PaGoTarot ¢ paznuaHoi
uHpopmanuei,
YMO3aKII04YEeHHUS,
BBITIOJHSIOT U3MEPEHMUS,
HAOJI0/ICHUS, BBITIOTHSIOT

15

16

PUCYHKH.

Nuepuusi. AOcTparupyror
3aKOHOMEPHOCTH,
CITYIIAIOT

B3anmonerictue tei. @OopMyIHPYIOT BBIBOJBI,

MPUBOAUTH UH(GOPMAITUIO
B TaOJIMYHOM BHJIE,
AKCIICPUMEHTHI.

17

Macca tena. Eqxpauiisl
Macchol. I3MepeHnne maccehbl
Tejla Ha Becax.

DopMyITUPYIOT BHIBOJIBI,
IPUBOJAT UHPOPMALUIO B
TaOJIMYHBINA BUI,
OKCHIEPUMEHTHI.

18

JlaGopaTtopHnast pabota No3
«M3mepeHne Macchl Tena Ha
PBIYAXKHBIX BECAX).

PaGoratot ¢ pa3nuyHbIMU
HCTOYHHUKAMHU
nH(pOopMalnH, BIaJIETh
JIMAJIOTMYECKOH peyblo,
OTBEYaIOT Ha BONPOCHI

19

[InoTHOCTH BemiecTBa

paboTaroT ¢ pa3TUYHBIMU
HMCTOYHUKAMH
uH(pOpMaIIUHU. BIAJIETh
JINAJIOTUYECKUM SI3BIKOM.
OTBeyaroT Ha BOIIPOCHI

JlabopaTtopHnast pabota Ne4
«3mepeHne oObemMa Tema.
JlaGopaTtopnast pabota No5
«Omnpenenenue MIOTHOCTH
TENa.

CTposT yMO3aKJIIOYECHHUS,
aHAITM3HUPYIOT, 3a/1aI0T
BOTIPOCHI.

MEXIY
HaCeJIEHHBIMU
MYHKTaMU
boposckoro
paiioHa

TEPMOMETD,
CeKyHJIOMep, THUPH,
BECHI.

[IK, mpoekTop,
MpE3eHTAaLUS 110
TeMe, IJIaKaThl,
yaeOHas
JTuTeparypa.

Jluneiika, MeH3ypKa,
CEKYHJIOMED,
TEPMOMET]P

IIK, npoekrop,
IIpEe3EHTALMs 110
TeMe, IJIaKaThI,
yueOHas
JuTeparypa.

[TK, mpoekTop,
MPE3EeHTALNS 110
TeMe, MJIaKaThI,
yueOHast
JuTeparypa.

ITopTpers! pU3NKOB,
KapTUHKU. JInHEeWKH
U3 Pa3HOIO
MaTepuana,
TEPMOMETD,
CEKYHIOMEp, TUPH,
BECHI.

1K, mpoekrop,
Mpe3eHTalMs 110
TeMe, IJIAKaThI,
yaeOHas
JUTEpaTypa.

JInHelika, MeH3ypKa,
CEKYHJIOMED,
TEPMOMETD




20

Pacuer maccel 1 00beMa
TeNa IO €ro IUIOTHOCTH.

PaboTaroT ¢ pa3nu4HOi
uHpopMmanuen,
YMO3aKTFOYCHHUS,
BBINOJIHSIOT U3MEPEHUS,
HAOJII0I€HUS, BBITOIHSIIOT

1K, mpoekrop,
Mpe3eHTalUs 110
TeMe, IJIaKaThI,
yueOHas
JUTepaTrypa.

PHUCYHKH.
21 Pemenue 3anau no temam AbcTparupyrot 1K, mpoekrop,
«MexaHudeckoe 3aKOHOMEPHOCTH, IIpe3eHTaLMs 110
JIBUXKEHHE», «Maccay, CIIYIIAtOT TeMe, IJIaKaThI,
«[InoTHOCTH BelecTBa» yueOHas
JuTeparypa.
22 KoHntposnbnas pabora No2 DopMyYIHUPYIOT BBIBOBI, 1K, mpoekTop,
1o reMaM «MexaHuueckoe MPUBOANUTH MH(POPMAITUIO IIpe3eHTalHMs 110
JBIDKEHUEY, «Maccay, B TaOJIMYHOM BHJIE, TeMe, IIaKaThl,
«I1noTHOCTH BelIECTBAY. AKCIIEPUMEHTHI. yueOHas
JauTeparypa.
23 Cuna. SIBneHue TAroreHus. @OopMyIHPYIOT BBIBOJBI, IIK, npoekrop,
Cuna TsxecTu. IPUBOAAT UHPOPMALIUIO B Ipe3eHTaLHs 110
TaOJIMYHBINA BU], TeMe, IJIaKaThI,
HKCIEPUMEHTHI. yueOHas
JuTeparypa.
24 Cuna ynpyroctu. 3akoH PaboTaroT ¢ pa3nmuuHbIMU [TopTpeTs! pU3UKOB,
I'yka. UCTOYHUKAMHU KapTUHKU. JInHEeWKN
uHpOpMalny, BIAIETh U3 pa3HOro
JIAAJIOTUYECKON PEYBIO, Marepuana,
OTBEYAIOT Ha BOIPOCHI TEPMOMETD,
CEKyHJIOMep, TUPH,
BECHI.
25 Bec tema. EnWHWIBI CHITEL. paboTarT C pa3IuYHBIMU [IK, mpoexkTop,
CBs13b MEXy CHIION MUCTOYHUKAMU IIpEe3EHTALMs 110
TSKECTH U Maccoy Tea. nH(pOpMaLIUU. BIaJIETh TeMe, IJIaKaThl,
JUAIOTMYECKUM SI3BIKOM. yuebHas
OTBeYarT Ha BOMPOCHI JINTEPATYpA.
26 Cuna TspKecTH Ha Ipyrux CTposAT yMO3aKIIOUYEHMS, JIuneiika, MeH3ypKa,
IUIaHeTax. aHaAJIM3UPYIOT, 3a/1a10T CEKyHJIOMEp,
BOIPOCBI. TEPMOMETD
27 unnamomerp. PaGoTatot ¢ paznuaHoi [TK, mpoexkTop,
JlaGopatopHast pabota Ne6 uHpopmanuei, IIpe3eHTalMsI 110
«['pagynpoBaHue NPy>KUHBI YMO3aKII4YEHHUS, TeMe, IJIaKaThl,




" U3MCPCHHUC CUJTT

BBITIOJIHAKOT U3MCPCHUA,

yueOHas

JTUHAMOMETPOM. HaOJI0A€HNUS, BBITOIHSIOT JauTeparypa.
PUCYHKH.

28 CroxeHue JIByX CHII, AOcTparupyror 1K, mpoekTop,
HAIpPAaBJICHHBIX 10 OJHOMN 3aKOHOMEPHOCTH, IIpe3eHTaLMsI 110
IpAMOIL. CIIyILIAIOT TeMe, IIaKaThl,

yaeOHas
JUTeparypa.

29 Cuna tpenus. Tpenue DOopMyIHPYIOT BBIBOJBI, JIuneiika, MeH3ypKa,
HOKOS. IPUBOAUTH MH(DOPMALIUIO CeKyH0Mep,

B TaOJIMYHOM BH/JIE, TEPMOMETD
HKCHEPUMEHTHI.

30 Tpenue B npupoae u @OopMyIHPYIOT BBIBOJBI, IIK, npoekrop,
TexHuke. JJaboparopHast IPUBOAAT UHPOPMALIUIO B Ipe3eHTaIHs 110
pabota Ne7 «BrisicHeHue TaOJIMYHBINA BUJI, TEMe€, IJIaKaTHI,
3aBUCUMOCTH CUJIbI TPEHUS HKCIEPUMEHTHI. yueOHas
CKOJIbJKEHUS OT IUIoUain JuTeparypa.
COIIPUKOCHOBEHUS TEJ U
IPUKUMAIOLIEH CUIIBDY.

31 Pemenue 3anau no remam PabotaroT ¢ pa3nuuHbIMU 1K, npoekrop,
«Cumbly, MCTOYHUKAMU IIpe3eHTalMsI 110
«PaBHOzEHCTBYIOIAS CHITY. uHpOpMalny, BIAIETh TeMe, TIaKaThl,

JIMAJIOTMYECKOi peyublo, yueOHas
OTBEYAOT HA BONPOCHI JUTEpaTypa.
32 3ager No2 o Teme paboTaroT C pa3IuIHBIMH Jlunelika, MEH3ypKa,
«B3aumogeiictBue Temn». MUCTOYHUKAMU CEKYHJIOMED,
nH(pOpMaLIUU. BIaJIETh TEPMOMETD
JUAJIOTHYECKUM SI3BIKOM.
OTBe4arT Ha BOMPOCHI
33 Hasnenue. EnuHune Crposar ymo3zakmrouenus, | Pacuer 1K, mpoektop,
JlaBnenue nasienust. CriocoObl aHAJIM3HUPYIOT, 3a/1a10T JaBJICHUSI BOJBI | Mpe3eHTalus Mo
TBEPJIBIX TET, YMEHBILIEHUS U YBEITUYEHHUS BOIIPOCBI. Ha JIHO U CTEHKH | T€ME, IJIAKaThI,
JKUJIKOCTEN JaBJICHUS. B OOHUHCKOM yaeOHas
u razoB (20 1) Oacceline JuTeparypa.
34 JlaBnenue rasa. PabGoratot ¢ paznuyHoit nsopua cnopta | ITK, mpoekrop,
uHpopmanuei, «Omumn»: IIpe3eHTalMsI 110
YMO3aKIIO4YEeHHUS, riyOuHa TeMe, IJIaKaThl,
BBITIOJHAIOT U3MEPEHMS, OacceitHoB: yueOHas

JUTEPaTypA.




35

HaGHIOIIeHI/DI, BBIIIOJIHAKOT

36

37

PHUCYHKH.
IIepenaua naBineHus AGcTparupyrot
AKHUJKOCTSIMM U Ta3aMHU. 3aKOHOMEPHOCTH,
3axoH [lackans. CIIYIIAOT
JlaBneHue B XKUIKOCTU U DopMyITUPYIOT BBIBOJIBL,

rase. Pacuer gjaBneHus
JKUIKOCTHU Ha ITHO U CTEHKU
cocyna.

NPUBOANUTH MH(POPMAITUIO
B TaOJIMYHOM BUJIE,
AKCIIEPUMEHTHI.

38

Pemenue 3axay mo reme
«JlaBIeHUE B )KUJKOCTH U
raze. 3akou [lackaisay

@OopMyIMPYIOT BBIBOJBI,
IPUBOAAT UHPOPMALIUIO B
TaOJIUYHBIA BH,
JKCIEPUMEHTBI.

39

CooOmraromnuecs cocysl

PaGoTarot ¢ pazanyHbIMU
HCTOYHHKAMU
uH(popMaIuu, BIaJeTh
JIMAJIOTUYECKON PEYBIO,
OTBEYAIOT HA BOIPOCHI

40

Bec Bo3nyxa.
ATMoc(epHoe aBlieHHe.

paboTaroT C pa3IuYHbBIMU
MCTOYHHUKAMHU
uHpopmanuu. Brnagets
JTMAJIOTHYECKUM SI3BIKOM.
OTBeu4arT Ha BOMPOCHI

41

W3mepenune atMmochepHOro
naBieHus. OnbIT

CTposaT yMO3aKIIOYEeHHS,
aHATIM3UPYIOT, 33af0T

25-MeTpOoBBIN —
ot 120 no 160
cM
50-MeTpoBbIi —
220 cm
ISATYIIATHHKY
— 70 cm).

JInnelika, MEH3ypKa,
CEKyHJIOMED,
TEPMOMETD

[IK, mpoekTop,
MpEe3eHTAaLUS 110
TeMe, IJIaKaThl,
yaeOHas
JuTeparypa.

1K, npoekrop,
npe3eHTaIHs 10
TeMe, TUTaKaThI,
yueOHas
JauTepaTypa.

Jluneiika, MeH3ypKa,

CeKyH0Mep,
TEPMOMETD

IIK, npoekrop,
[IpE3eHTalLNs 110
TEeMe, TIaKaThl,
yueOHas
JuTeparypa.

1K, mpoekrop,
Mpe3eHTanus 1o

42

Toppuyennu. BOIIPOCBL. TeMe, IJIAKaTHI,
yueOHast
JUTEpaTypa.
bapomerp-anepoun. PaboTaroT ¢ pa3nu4HbIMU JIunelika, MEH3ypKa,
ATMOc]epHOe 1aBJIeHHE Ha MCTOYHUKAMHU CEeKYHIOMep,
pa3IMYHBIX BBICOTAX. uHpOpMalnK, BIAIETh TEPMOMETD

JINaJOTUYECKON PEUblo,
OTBEYAKOT HAa BOIPOCHI

MaHOMeTpBHI.

paboTaroT ¢ pa3TUYHBIMU
HUCTOYHHUKAMHU
nHpopmaruu. Bnagets

1K, npoekrop,
[IPE3EeHTaLUs 110
TEME, TIIAKATHI,
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AHUAJIOTUYCCKUM A3BIKOM.
OTBeYaroT Ha BOMPOCHI

44

ITopuiHeBO# )KUAKOCTHBIN
Hacoc. ['mapaBianyeckuit
npecc.

CtposT yMO3aKJIIO4eHus,
AHATIM3UPYIOT, 33/1af0T
BOTIPOCHL.

yueOHas
JUTEpaTypa.

45

JleficTBUE KUAKOCTH U rasza
Ha MOTPYKEHHOE B HUX
TENO.

DOpMYITHPYIOT BBIBOIBI,
NPUBOANUTEH MH(POPMAITUIO
B TaOJIMYHOM BUJIE,
OKCIICPUMEHTHI.

1K, npoekrop,
MIPE3EeHTALHUS 110
TeMe, IJIaKaThI,
yueOHas
auTeparypa.

46

3akoH Apxumena.

DopMyITUPYIOT BHIBOJIBI,
IPUBOJAT UHPOPMALUIO B
TaOJIMYHBINA BUI,
OKCIIEPUMEHTHI.

Jluneiika, MeH3ypKa,
CEKYHJIOMED,
TEPMOMETDP

47

JlabopaTopHas pab6ota Ne8
«Omnpenenenue
BBITAJIKUBAIOIICH CHUJIEL,
JIEHCTBYIOILIEH Ha
MOTPYKEHHOE B KUJIKOCTh
TEIIOY.

PaGoratot ¢ pa3nnyHbIMU
MCTOYHUKAMU
uH(popMaIuu, BIaJeTh
JUAIOTMYECKOI peyblo,
OTBEYAIOT Ha BONPOCHI

[TK, mpoekTop,
MPE3EeHTALNS 110
TeMe, MJIaKaThI,
yueOHast
JuTeparypa.

48

ITnaBanue Ted.

paboTaroT ¢ pa3IuYHBIMU
HCTOYHHUKAMHU
uHpopmanuu. Bnagets
JTMAJIOTHYECKUM SI3BIKOM.
OTBeu4arT Ha BOMPOCHI

IIK, npoekrop,
IIpEe3EHTALMs 110
TeMe, IJIaKaThI,
yueOHas
JUTEpaTypa.

49

Pemenune 3ana4 no remam
«ApXHMeI0Ba CUIIa»,
«Y cnoBus IJIaBaHUS TEID».

CTposAT yMO3aKIIOYECHHS,
AHATIM3UPYIOT, 33af0T
BOTIPOCHL.

JInnelika, MEH3ypKa,
CEKYHJIOMED,
TEPMOMETD

JlaGopatopHast pabota Ne9
«BpIsicHEHNE yCIIOBH
TUTaBaHUS Teja B
AKHUJIKOCTHY.

PaGoratot ¢ pa3nuyHbIMU
HMCTOYHUKAMH
nH(popmaIuu, BIaJeTh
JINaJIOTUYECKON Peublo,
OTBEYAIOT HA BOMPOCHI

1K, mpoekrop,
IIpe3eHTalMs 110
TeMe, IJIAKaTHI,
yaeOHas
JUTEpaTypa.

1K, mpoekrop,
Mpe3eHTanus no
TEME, MJIAKaThI,
yueOHas
JUTEparypa.




50

[LinaBanue cynos.
BosngyxonnaBanue.

CtposT yMO3aKiIO4YeHwus,
AHATM3UPYIOT, 331af0T
BONPOCHL.

JInHelika, MEH3ypKa,

CeKyHOMeEp,
TEPMOMET]

51 Pemenue 3amad no reMam PaboTaroT ¢ pazauyHbIMU [IK, mpoekTop,
«ApXHMeI0Ba CUIIay, MCTOYHUKAMU IIpe3eHTaLMsI 110
«ILnaBanue Temn», uH(poOpMalnH, BIaJIETh TeMe, IJIaKaTBhI,
«IInaBaHue cynos. JIMAJIOTMYECKOM peyblo, yuebHast
Bo3nyxomnnaBanuey. OTBEYAOT HA BOIPOCHI auTeparypa.

52 3auet Ne3 no Teme DOopMyIHPYIOT BBIBOJBI, 1K, mpoekrop,
«/laBiieHne TBEpaBIX TE, MPUBOJIUTH UHPOPMAIIIO MIPE3EeHTALHUS 110
KUAKOCTEN U Ta30B). B TaOJIMYHOM BH/JIE, TeMe, IJIaKaThI,

JKCIIEPUMEHTBHI. yueOHas
JuTeparypa.

53 Mexanuueckas pabora. DopMyIIUPYIOT BBIBOBIL, JInneika, MEH3ypKa,
Pabora Enuaune: paboTsl. IPUBOJAT UHPOPMALUIO B CEKyHJIOMED,
MOIIHOCTb. TaOJIMYHBINA BU], TEPMOMETP
Oueprus (13 u) SKCIEPUMEHTBHI.

54 MoiHocTh. EquHuns: PaboTaroT ¢ pazanyHbIMU [TK, mpoekTop,

MOII[HOCTH. MCTOYHUKAMU IIpe3eHTalHMs 110
uH(pOpMalnH, BIaJIeTh TeMe, IJIaKaThI,
JIMAJIOrMYECKOI peyublo, yueOHas
OTBEYAOT HA BONPOCHI JUTEpaTypa.

55 [IpocThie MeXaHU3MBI. paboTaroT ¢ paznuuHbiMu | Perienue 1K, mpoekTop,
Peruar. PaBHoBecue cuit Ha MUCTOYHUKAMU Pa3HOYPOBHEBBIX | MpE3eHTaLUs 10
phlyare. uH(popmanuu. Bnanets 3a/1a4 1o Teme TeMe, IJIaKaThl,

JUAJIOTUYECKUM SI3bIKOM. | «JlaBiieHue yueOHas
OTBeu4arT Ha BOMPOCHI TBEPABIX TE€I» C | JIUTEpATypa.

56 MoMeHT cuIIbL. CTposT yMO3akirO4eHHus, | HOMOIIBIO JIuneiika, MeH3ypKa,
aHAJIM3UPYIOT, 3a/1a10T Ipe3eHTaluU CEKyHJIOMEp,
BOIIPOCBI. «l mo3Haro cBOI | TepMOMETP

57 Prryaru B TexHuKe, OBITY U DOopMyIMPYIOT BBIBOJBI, ropoJ». 1K, mpoekrop,
npupoze. JlabopaTopHas MPUBOJIUTH UHPOPMAIIIO MIPE3EHTALHNS 110
pabota Nel0 «Brrsicuenue B TaOJTMYHOM BUJIE, TeMe, IJIaKaThI,
yCIIOBUSI PaBHOBECHS HKCIIEPUMEHTHI. yueOHas
pblyaray. JUTepaTypa.

58 broku. «30moToe mpaBmiio» DopMyITHPYIOT BHIBOJIBI, 1K, mpoekTop,

MCXAaHUKH.

MPHUBOJIAT HHPOPMAIUIO B
TaOJIMYHBINA BUJI,
DKCIIEPUMEHTHI.

MpE3EHTALMS 110
TeMe, IUIaKaThl,




59

60

Pemenue 3a1ay o reme
«Ycl10BUS paBHOBECHUS
pbryara.

PaboTaroT ¢ pa3nu4HbIMU
UCTOYHUKAMHU
uH(pOpMaIINH, BIAJIETh
JIMAJIOTHYECKOH PEUbIo,
OTBEYAIOT HAa BOIIPOCHI

yueOHas
JUTEpaTypa.

JInnelika, MEH3ypKa,
CEKyHJIOMED,
TEPMOMETD

61

LleHTp TsHKECTH Tena.

paboTarT C pa3InYHBIMHU
HCTOYHHKAMU
uHpopmanuu. Bnagets
JIMAJIOTHYECKUM S3BIKOM.
OTBeyaroT Ha BOIIPOCHI

[IK, mpoekTop,
MpE3eHTAaLUS 110
TeMe, IJIaKaThl,
yaeOHas
JuTeparypa.

62

VYcioBus paBHOBECHS TEI.

CtposT yMO3aKJIIOYEHUS,
AHAJIM3UPYIOT, 33/1al0T
BOTIPOCHL.

IIK, npoekrop,
IIpEe3EHTALMs 110
TeMe, IJIaKaThI,
yueOHas
JuTeparypa.

63

KoaddumuenT nonesnoro
JIEUCTBUS MEXaHU3MOB.
JlaboparopHuas padota Nell

®opMynUpPYIOT BBIBOJIBL,
MPUBOANUTH MH(POPMAITHIO
B TaOJIMYHOM BHJIE,

Jluneiika, MeH3ypKa,

CeKyH0Mep,
TEPMOMETD

64

«Onpenenenue KIIJ npu JKCIIEPUMEHTBI.
MOABEME TeJla 110

HAKJIOHHOM TIOCKOCTH.

OHneprus. Kunerndeckas u DOopMyIUPYIOT BBIBOJBI,

MOTCHIUAJIbHAas SHCPIrusi.

MPUBOJAT UHPOPMALUIO B
TaOJHMYHBINA BUI,
IKCTIEPUMEHTHI.

1K, mpoekrop,
IIpe3eHTalMs 110
TeMe, IJIAKaTHI,
yueOHast
JUTEpaTypa.

65

[IpeBpamienue ofHOTO BHIa
MEXaHUYECKON YHEPTUU B

JpYroi.

PaGoratot ¢ pa3nuyHbIMU
HCTOYHHUKAMHU
uH(popMaIuu, BIaJeTh
JMAJIOTMYECKOH peyblo,
OTBEYaIOT Ha BOMPOCHI

1K, npoekrop,
[IpE3EeHTalNs 110
TEME, TIAKaTHI,
yuebHast
JUTEpaTypa.

3adet Ne4 o Teme «Pabora
Y MOIITHOCTb. DHEPTHUS».

paboTaroT ¢ pa3TUYHBIMU
HCTOYHHUKaAMH
uHpopmanuu. Bragers
JUAJTTOTNYCECKUM A3BIKOM.
OTBeyaroT Ha BONIPOCHI

JInHelika, MEH3ypKa,

CeKyHI0Mep,
TEPMOMETP




66 [ToBTropenue npoiaennoro | 1 CTposT yMO3aKIIOueHUs, 1K, npoekrop,
O6o0maromee MaTrepuana. aAaHATM3UPYIOT, 3a0a0T MPE3CHTAINSI 110
noBTOpeHue (54) BOIIPOCHI. TeMe, IUIaKaThl,

yueOHas
JuTeparypa.
67 Ntoroas KOHTpoOJIbHAS 1 DopMyIUPYIOT BBIBOBI, 1K, mpoekTop,
paborta. NPUBOAAT UHPOPMALIUIO B IIpe3eHTaLMsI 110
TaOJIMYHBINA BU], TeMe, IJIaKaThl,
HKCIIEPUMEHTHI. yuebHast
JuTeparypa.
68 [TonBeneHne UTOTOB 1 PaGoratot ¢ pa3nuyHbIMU [TK, mpoekTop,
yuebGHOro roja HMCTOYHUKAMU Mpe3eHTalHs 110
uHpOpMaILnH, BIIAIECTh TeMe, IJIaKaThI,
JUAIOTMYECKOI peyblo, yueOHas JIuTeparypa
OTBEYAIOT HA BONPOCHI
69 [TonBeaeHue UTOroB 1 paboTarT C pa3InYHBIMHU 1K, mpoekTop,
yueOHOro roja MCTOYHUKAMU MPE3CeHTAIHS 110
uHpopmanuu. Bnanets TeMe, MJIaKaThI,
JTMATIOTHYECKUM SI3BIKOM. yueOHas JuTeparypa
OTBe4arT Ha BOMPOCHI
70 IlonBeneHue nToros 1 paboTaroT C pa3IuYHbBIMU IIK, npoekrop,
y4ebHOro roja HCTOYHHUKAMHU Ipe3eHTaIHs 110
uHpopmanuu. Bnanets TeMe, IJIaKaThl,
JTMAJIOTHYECKUM SI3BIKOM. yueOHas nuTeparypa
OTBeu4arT Ha BOMPOCHI
8 kuacc.
Ne Paszpnen Tema ypoka Kouuu Hara OcHOBHBbIE BUbI 1€ATEJILHOCTH Pernonanbnplii | MaTepuajJbHO-TEXHHUYECKOE
n/ | mporpamMmsl, €CTBO yqammxcst KOMIIOHEHT OCHAIIleHHEe YPOKAa
n | KOJUYECTBO yacoB | [lnan ¢paxkr
4acoB
1 — | Teruosoe 1 HabumoaroT n3MeHeHnre noka3zaHuit TepMomeTpbl aHaNIOrOBBIA H
3 = B JBUKECHHUE. TepMomeTpoB  aHainorooro | OAO «Kamyxckuii | nndposoii,
< é % § Temneparypa. uupposoro. AnanuzupyroT Bpewms | TypOuHHBIN 3aBoa» | ropsyas/xojaoaHas Boja
5 5 JUIs  JIOCTHXKEHHS  TEIJIOBOTO | - U3TrOTOBJIEHUE
B R — paBHOBECHS MapoBLIX  TypOHH




Buytpennsis UyBCTBYIOT  pyKaMH HW3MEHEHHUE

SHEPrusl. TEMIEPATypbl IPOBOJIOKU IpH €€

CrniocoOsl HaTUPaHUU. Harpes/octbiBanue

W3MEHEHUS MeTaJljia B TOPSYEH/X0IOAHON BOIE.

BHYTPEHHEH

DHEPruM  Teja.

Crnioco0sl

TEIIONEPEIaUH.

Tennomnpo UyBCTBYIOT  pyKaMH pa3jIMyHYIO

BOJHOCTb. TEIIONPOBOAHOCTh METAJIJIOB,
IIJIACTUKA, BOJBI, BO3/1yXa

Konseknus. YyBcTBYIOT pyKkamu
KOHBEKLIMOHHBIE MOTOKH B rasze U
BHU3YyaJbHO B XKHUIKOCTH.

N3nyuenue. HabGmronaror 32 morjoiieHuemM
TEPMOCKOIIOM YepHOW/CBETIION
CTOpOHaMU oT pa3IMYHBIX
HMCTOYHUKOB TEILIA.

OcoOenHoctu

pa3IUYHBIX

BUJIOB

TEIUIONEPEIadH.

[Ipumepsr

TEIUIoNEpeIaun

KonnuectBo PaccuuteiBaroT KOJIMYECTBO

TEIUIOTHI. SHEPrUU

J 511705071003

KOJIMYECTBA

TEIIOTHI.

VYaenpHas HaOmromaroT 3a KOIUYECTBOM

TEIUIOEMKOCTD 3anacéHHON BHYTPEHHEW SHEPTHUH B

BELIECTBA. Pa3IMYHBIX TeJaX, HarpeThIX 10
OJIHOUM TeMIIepaTyphl.

Pacuér «CoCynpKN» BECHOM Ha KpbIIax.

KOJIMYCCTBA

http://www.oaoktz.r
u/

Meraminueckas MOpOBOJIOKaA,

HaTHpaeMas
TPATIKOU/TIPOOKOI/IEPEBOM.
["opsyast/xonoxHas BOJIA,

METaJUIMYECKHI IpeaMET.

['openka, Boga B mpoOupkKe,
XOJIOAHAs/TOpsTYast BOJI,
MeTaJlJIn4YecKue/
IUIACTUKOBBIC/  JICPEBSHHBIC
peAMETHI

['openka, Boga B mpo3padyHoid

nocyae  (konbe),  cyxoi
KPacHTEb.

Tepmockor, BOJISTHOM
MaHOMETP, HMCTOYHUKH
TEIUIOBOTO U3JTy4CHUS
(ropenka/mpoxKeKTOp/pyKa).
[IlIxana M BoH.

[IK, mpoekrtop, npe3eHTanus
o TeMme, IUIaKaThl, ydeOHas
JUTEpaTypa.

I'openka, BOma, Tepmomerp,
Taiimep

YyeOnuk  (Tabmuna 1).
Tepmomertpsl, Boja, Tema C
HU3BECTHOM MAcCCOH U «C».

Tabnurel c yETbHOU
TEIIOEMKOCTBIO, TNIOTHOCTBIO




TEILJIOTHI, Pemator 3agauu §9, Ynp.9: 1.-
HEOOXOIMMOTIO YCTHO, 2,3 TUCHbMEHHO
JUTSL HATPEBAHHUS
Tella Win
BBIZICTIIEMOTO
npu
OXJIAKICHHH.
JlaGopaTopHas
10 pabota Nel [Ipumenenue equnun CU. Kanopumerp, u3M.nuiIMHIp,
(cpaBHEHHE XOJIOAHAs/TOpsTYast BOJIA,
KOJINYECTBA TEPMOMETP, CTAKaH.
TEIJIOTHI TIPH
CMEIITUBAHUH
BO/IbI pa3HOU
TEMIIEPATYPbI)
11 OHeprus [Tpumenenue equnun CH. VMK, Tabaumpl
TOILJIMBA.
Y nenpHas
TEIUIoTa
CropaHus
12 3akou [Ipumenenue enuuun CU. Kanopumerp, wu3m.uunuHIp,
COXpaHEeHHUs U XOJIOTHASI/TOpsTYast BOJIA,
TIPEBPAIICHHUS TEPMOMETD, CTaKaH,
DHEPrUH B MEX U uccaeayeMble Tena
TEIJIOBBIX
npolieccax
13 Kontponbnas 0O0630p peanbHBIX BUAOB TOILINBA. IIK, mpoexkrtop, npe3eHTanus
paboTta Nel Mo TeMme, IIAKaThl, y4eOHas
TermoBbie JIATEPATYpA.
SIBJICHUS. VMK, Tabaumpl
14 Tema 2. ArperatHbie HaOsromaror 3a H3MEHEHHEM Ta6muma 3, puc. 16
W3menenu COCTOSTHHS TEMIIEPaTyphI BEIIECTBA MIPH yueOHUKa, TEPMOMETP,
e BEIIIECTBA. HarpeBaHUM J0 TeMITepaTyphl KPUCTAJUTMYECKOE BEIIECTBO,
arperatHel | [lnaBnenue u IJIABJICHUS U TTOCTOSTHCTBA CIUPTOBKA, TPOOHPKA;
X OTBEpJICBaHUE TEMIIEPATyPhI PH TUTABJICHUU H MOJICTTH KPHCTAUTMISCKUX
COCTOSHUH | KPUCTAJUTHUECK OTBEP/ICBAaHUU BELIECTBA. BEIIIECTB.
BEIIECTB ux tein. ['padux JleMoHCTpanus TassHUS CHETa
(11 yacoB) | TuTaBNEHUsS U http://files.school-

OTBEPICBAHUS

collection.edu.ru/dlrstore/0236df4e-




15

17

KPHCTAJUTNIECK 047a-4063-8d40-
uX TeJl. f599b7a32bd2/8 53.swf

JleMoHCTpanus 3aMep3aHusi BOJIBI.

http://files.school-

collection.edu.ru/dlrstore/5dde5996

-ca06-453a-94d4-

b602b1e5843d/8_52.swf -

3aMep3aHue BOJbI.
VY nenvHas Pabotarot ¢ rpadukamu raBaeHuUs [TK, mpoekTop, mpe3eHTanus
TeIIoTa Y OTBEP/ICBaHUS KPUCTATUIMUECKUX 0 TeMe, TIAKAThI, yaeOHast
TIJIABJICHMUSL. Ten — rpadguku Ha puc. 16, 17 auTeparypa.

Pemenue 3amau

yueOHuKa. Paborarot ¢ Tabnumeii 4
Ha cTp.37 ydeOHUKa 11O
ONPEACIICHUIO YAEIbHOU TEIIOTHI
maaBiaeHus. Pa3nuunbix
KpUCTAJUIMYCCKUX BEIICCTB.

Ta6muma 4, puc. 16.17.

18

Hcnapenue.
Hacrpienusiii u
HEHAaCBIITCHHBIN
nap.
ITornomienue
SHEPIUH NpHU
UCIIapeHUN
JKHJKOCTH U
BBIJICJICHUH €€

Habutonienue 3a nemoHcTpanuei
CKOpPOCTH MCIIAPEHUsl pa3IMYHbIX
JKUJIKocTed n [leMoHcTpanuei
MIOHM)KEHUS TEMIIEPATYPBI
HCIIAPSIOIIECNUCS JKUIKOCTH.

npu
KOHACHCAIINNU

napa.

Kunenue. HaGmronenue 3a neMoHcTparuei
VaennHas BOJIOCHOTO TUTPOMETPA,

TEIIoTa KOHJICHCAIITHOHHOTO TUTPOMETPA,
napooOpa3zoBaH TICUXpOMETpa.

Hst ¥ N3MepstoT BIKHOCTH C TIOMOIIIBIO
KOHIEHCAIINH. MICUXPOMETpA ¥ TUTPOMETPA.

Crékna, aup,Boma, macio,
yJIbBEPU3ATOP,
KOHJICHCAITMOHHBIHN
TUTPOMET]

KonnencannoHHbIN
TUTPOMETP, BOJIOCHOM
THUTPOMETP, TICHXPOMETP,
MICUXPOMETPUIECKast
TabIMIa, TA0IMIIA
3aBHCHMOCTH JaBJICHUS U
IUIOTHOCTH HACBIIIIEHHOTO
BOJISTHOTO TIapa OT
TEMIIEPATYPHIL.
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20

Pemenue 3agau
Ha pacyeT
KOJINYECTBA
TEIJIOTHI IPU
HarpeBaHuu u

Pemenue 3amau Ha onpezeneHne
KOJIMYECTBA TEIUIOTHI,
HEOOXOUMOTO JJIs MPEBpaICHUS
XKHUJIKOCTHU B TIap U OTPE/ICTICHHE
KOJIMYECTBA TEIUIOTHI,
BBIICTISIFOIIETOCS TIPY KOHACHCAIIUN

Tabmuma 5 Ha cTp.45 1
tabymna 6 Ha cTp.49
y4eOHHKa, TEPMOMETD,
npubOp U U3MEPEHUs
BpPEMCHHU.

21

KUIICHUH,
KOHJCHCALlUU U

OXJIQKICHUH.

Biaxxnocts HabGmronenue 3a neMoHcTparuei [TK, mpoekTop, mpe3eHTanus
BO3/IyXa. nporecca KuleHus, 10 TeME, IJIAKAThl, yueOHas
CrniocoOsr COTIPOBOMKAAIOIIAACA U3MEPEHUEM TuTeparypa.

olnpezeneHus TEMIEPATypbl UEPE3 paBHbIE VYup.10, Tabaunst 5, 6
BJIQXKHOCTH npoMexyTku BpemeHu. [Ipudop yueOHUKa.

BO3/IyXa. JUISL U3MEPEHUSI BPEMEHHU.

Bopa, xonba, ciupToBka,
tepmomeTp (BozmoxxkHo
HCIOJIb30BAHUE TATYNKOB
TeMIeparypbl Hu(pPOBOi
nabopaTopun «ApXUMeEI»)

22

Pabora raza u

Habmonenue 3a nemoHcTpanuen

Monens nBuraTens
BHYTPCHHET'O CropaHus,
Mopenu mapoBbIX MaIlIuH.
Puc. 24, 25 yueOnuka.

23

Mopaenb mapoBoil TypOUHBI.

[Ipe3entanuu yyammxcs Ha

TEMBI UCTOPUH U300pETEHUS
MapOBBIX MAIIUH.

napa mnpu MpeBpalleHusi BHYTpEHHEN
pacuIMpeHuH. SHEpIuy napa B MEXaHUYECKYIO
JlBuratens SHEPTHIO JBIKYIETOCS Tea.
BHYTPEHHET O JleMOHCTpalus MOJIENTH IBUTATEIs
CTOpaHMSL. BHYTPEHHETO CTOPaHHU.
[TapoBas JleMoHcTpanust AeHCTBYIOIIEH
Typouna. KI1J] MOJIeNIU TYpOUHBI.

TETUIOBOTO

JIBUTATEIS.

Pemenue 3amau: Pemenue 3amay, cBSI3aHHBIX C
«TennoBbie pacyéToM KOJMUYECTBa TEIIOThI
SIBTICHUSL. HEOOXOMMOTO ISl HarpeBaHUs,
W3menenus IUTaBJICHUS, TapOOOpa30BaHUs C

arperaTHbIxX

[TnakaTsbl, yueOHas
JuTeparypa




COCTOSTHUI MOCTPOEHHEM T'paprKOB
BEILECTBA» IIPOLIECCOB.

24 KonTpoibnas [Tnakatel, yueOHas
padora Ne2. JuTeparypa

25 Tema 3. DnexTpusanus HccnenoBanue anexkTpu3anuu HcTOYHUK BBICOKOIO

DneKkTpuye | Ted Npu Pa3JIMYHBIX TEN: JIEKTpU3ALU HaANPSDKEHUs, dJIeKTpodopHast
CKHE COIPUKOCHOBEH 300HUTOBOMU U CTEKJITHHOU MaIImHa, Y00HUTOBAS
SBJICHUS 17078 MaJjouekK, rnepegaya ajoykKa, CTeKJIsIHHAs
(24 gaca) Bzaumopneiicteu 3JIEKTPUYECKOrO 3apsaa OT MaJI0YKa, 1BA CYJTaHA.
€ 3apsKEHHBIX Ha’JIEKTPU30BAHHOM 300HUTOBON DIeKTpoMETp.
ten. [IBa pona NaJ0YKU K HE Ha3JIEKTPU30BaHHOU Matepuansl: SHTapb, KyCKU
3JIEKTPUUYECKUX TUIb3€, B3aUMOJICUCTBUE JIBYX LIEPCTH U LLIENIKA, ABE THIIb3bI
3aps/10B. 3apsHKEHHBIX Y0OHUTOBBIX MTAJIOYEK, u3 (OJIBIH, MOABEIICHHBIE HA
B3aUMOJICIICTBUE 3aPSIKEHHBIX LIEJIKOBOM HUTH, JIUCT
CTCKJISTHHOW ¥ 300HHUTOBOM Oymarw.
aJI04€eK, B3aUMOJIECICTBUE
OJIHOMMEHHO ¥ pa3HOMMEHHO
3apsSKEHHBIX 3JIEKTPUUECKHUX
CYJITaHOB, ACUCTBUE AIEKTPOMETPA,
repeaayda EeKTPUIECKOro 3apsaa
IIPOBOJHUKOM, B3aUMOJICICTBHE
3apsHKEHHON HOOHUTOBOM MAIOUKH
CO CTpYyell BOJIbI U KHUKHBIM
JIMCTOM, IIPUTSKEHUE U
OTTaJIKHUBaHUE 3aPSHKEHHBIX THIIB3.

26 ONEeKTPOCKOI. [IpoBOAAT ONBITHI C Onextpockon. Habop
[TpoBoaHMKY U INEKTPOCKOIIOM. Pacyer cToMMOCTH | IPOBOJAHUKOB U
HENPOBOJAHUKHU [IepeHoc anexkTpuyecKoro 3apsaa ¢ | HoTpedaeHus HEIPOBOIHUKOB
IIEKTPUYECTBA. OJIHOTO TeJla Ha JPYToe€. AIIEKTPUYECKON AJIEKTPUYECTBA,

HccnenoBanue anexkTpu3anuu SHEPrUH Mo ANEKTPOMETPHI, S00HUTOBAS U
Pa3IUYHbIX TENl. MOKa3aHUsIM CTEKJISIHHASI MTaJIOUKH, KYCOK
JIOMAIITHUX Mexa u Oymara.
CYETYMKOB U
TapuUpHBIX
roKasareJyeu
Bboposckux

AIEKTPOCETEN
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28

29
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DneKTpuueckoe Habmtonenue 3a neMoHcTpanuei JIuneiika nepeBsiHHA,
noJe. B3aUMOJICHCTBHS 3apPSHKEHHBIX Tell CTEKJIIHHasi U 500HUTOBAs
JleMoHcTpanust 31eKTPUYECKUX MaJIOYKa, THIB3BI U3 (OJIBTH,
CIIEKTPOB CYJITaHYUKH,
BBICOKOBOJIbTHBIN
npeoOpazoBarens “Pazpsia”.
Paz6opHblit KOHIEHCATOP,
HITaTUBBI, COCTUHUTEIIbHbIE
IIPOBOJA, UCTOYHUK TOKa,
pas3InYHbIC BUJbI
KOHJICHCATOPOB, OaTapest
KOH/IEHCaTOPOB.
[Ipesenranus
«KonsieHcatopsbi».
Jenumocts JIBa anexrpockona,
3JIEKTPUYECKOTO IIpoBoasaT ONBITHI 110 pa3AeICHUIO METAJUINYECKUN CTepKEHb Ha
3apsza. ANEKTPUYECKOTO 3aps/a. U30JIMPYIOIIENH pYUKe,
Crpoenue tabmuna «[lepuoanyeckas
aToMa. CUCTEMA XMMHYECKHUX
3JIeMEHTOB MeHieneeBay
OO®bscHeHne [IpoBOAAT ONBITHI 11O PA3ACIICHUIO Pucynku yueOnuka 40, 41
IIEKTPUYECKUX NEKTPUYECKOTO 3apsA/a. c.71-72
SIBJICHUM. JIBa snexTpockona, T'HIIb3bI
u3 onbru, 00HUTOBAS
najoyKa
[TocTrosiHHBIH HaGmtonenue 3a onsITOM 1O OnexkrpodopHas MalnHa,
AIIEKTPUYECKHUI Pa3JeNIeHUIO AIEKTPUYECKOTO coJHeyHas Oarapes Ha
TOK. 3apsiia. OMBIT ¢ TWIIb3aMHU O IITaTUBE, FAJIbBAHUUYECKHE
Ucrounuku pUCYHKY yueOHHKa. M3roToBneHue AJIEMEHTHI Pa3INYHbIX BUJIOB,
IIEKTPUYECKOTO raJIbBAHUYECKOT0 2JIEMEHTA. aKKyMYJIATOp, FaJIbBAaHOMETD,
TOKa. JleMoHCTpalys MoJiy4eHus ToKa MIPOBOJT MHOT O>KHJTHHBII
IIPU MOMOIIM JIMMOHA, IINHKOBOW U AJIEKTPUUYECKUI, TIIaCTHHA
MEJHOM IJIACTHH. LIMHKOBAas1, TUIACTUHA MEJIHas,
JIMMOH.
DnekTpuyecKast CobuparorT mpocTermumx Habop naboparopublit
Lenb U €€ ANEKTPUUYECKUX LIETIEN. «DNEKTPUIECTBOY, TAOIUIA
COCTaBHBIE YCIIOBHBIX 0003HAUEHUN
YacTH. AJIEMEHTOB 3JIEKTPUYECKON

HOCITH.
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DIIEKTPUUECKUI Briaenenue meau npu 3JEKTpOIn3e
TOK B MeTaJljax. CuSO4.

[HenictBus JleficTBrE KaTylIKH ¢ TOKOM, KaK
3JIEKTPUYECKOTO 3JEKTPOMArHmTa.

TOKA. HarpeBanue crimpainu TOKOM.

Cuna ToKa. B3anmMopencTere napauieabHbIX

Enuanne! cuiel
TOKa.
AmMniepmerp

IIPOBOAHUKOB IIPH 3aMbIKaHHUH
CCTH.

HUcTtounuk Toka — 7 mT.,
KJITIOYH — 7 MIT.,
HarpeBaTeJIbHBIA 3JIEMEHT —
CHUpajb, COCAUHUTEIbHBIC
MPOBOJIa, MOTOK — KaTyIIKa,
Jamra Ha MmoJicTaBke — 3 IIT.,
0O0JIBIIION TBO3/b, CKPETIKH,
KOMIIAc, CTaKaH ¢ BOJIOM,
CTaKaH C pacCTBOPOM
cynbdara menu (CuSO4), nBe
TJIACTUHBI — JIEKTPO/IbI,
MTaTUB ¢ My(PTOH M JIATTKOM,
Mar"ur JyrooopasHbli,
MOJIeJIb SJIEKTPOIBUTATETIS,
3JIEKTPUYECKUI 3BOHOK,
ANEKTPOCKOT, CTEKIISTHHAS
najouka.

35

Nsmepenue
CHJIBI TOKA.
JlaboparopHas
pabota Ne2:
“Coopka
JJIEKTPUYECKON
Henu U
U3MepeHue
CHUJIBI TOKA B €€
pa3IMyYHBIX
y4acTKax‘

N3mepenne cuitbl TOKa
amnepmerpoM. Habmonenue
ITOCTOSTHCTBA CHJIBI TOKA HA PA3HBIX
y4acTKaxX HEPa3BETBICHHOM LICTIH.

[InaxaTsl, yueOHas
auTeparypa

Enuannesr
HaINpsHKEHUS.
BosbT™meTp.
N3mepenune
HaIPsSHKEHUS.

COopKa IeKTPUIECKOM e |
M3MEpEHUE HAMPSKEHHS B €€
Pa3IMYHBIX ydaCcTKax.

HWcTouHukn TOKa,
JJIEKTPUYECKHUE JIAMIIOUYKH Ha
MOJICTABKe, BBEIKITIOYATENH,
COCAMHUTEIIbHBIE IIPOBOJIA,
aMIIEpMETPBI.

Hcrounuky ToKa, pe3ncTopsl
CONIPOTHUBJIEHUH,
BBIKJTFOYATEH,
COCIMHUTEIIBHBIE IIPOBO/A,
BOJIbTMETPBL.
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JlaGopatopHas COopka 37eKTpUIecKoil enu u Hcrounnky TOKa, pe3ucTOpbl
pabota Ne3: U3MEpPEHHE HANIPSIKEHUS B €€ CONPOTHUBJICHUH,
«M3mepenne Pa3JIMYHBIX y4acTKax. BBIKJIIOYATEIIH,

HaIpPsDKEHUS Ha COEUHUTEIIBHBIE TPOBOA,
pa3IMYHBIX BOJITMETPBI.

y4acTKax

ANEKTPUYECKON

Lenu»

DneKTpuuecKoe HccnenoBanue 3aBUCUMOCTH CHIIBI Hcrounnky TOKa, pe3ucTopbl
COIPOTHBIICHUE TOKA OT HaIPsKEHUS. COIIPOTHBIICHUH,
IIPOBOJITHUKOB. BBIKJIIOYATEIIH,

Envnunb COEUHUTEIIBHBIE TPOBOA,
CONPOTUBIICHUS BOJIbTMETPBI.

3aBUCUMOCTh HccnenoBanue 3aBUCUMOCTH CHIIBI Perynupyemsliit HCTOYHUK,
CHJIBI TOKA OT TOKa OT HaIPsKEHUS. pE3UCTOP, AMIIEPMETP, KIII0Y,
HaIPSKEHUS. HccnenoBanue 3aBUCUMOCTH CHIIBI BosbTMETD. [IpoBOIHMKN U3

3axon Oma mis
ydacTka 1enu

TOKa OT CBOMCTB IIpOBOAHHKA.

40

pasHoOro Marepuaia
(>KeJIe3HBIN, METHBIMH,
HUKEJIMHOBBIN ).

Pacuér HccnegoBanue 3aBUCUMOCTH CHJIBI
CONPOTHUBIICHUS TOKa OT CONPOTUBIIECHUS
HpOBOI[HI/IKa. HpOBOJIHI/IKa.

YaenpHOE

COTIPOTHUBIICHHUE.

Peocrartsl. PerynupoBanue cuibl Toka
JlaGopaTopHas peocTaToM, U3MEPEHHUE

pabota Ne4 CONPOTHUBIIEHUS TPOBOIHUKA TIPH
«PerynupoBanu TTOMOIIIA aMIIepMeTpa 1

€ CHJIBI TOKa BOJIbTMETpPA

peocTaTomy,

«3mepenue

COHpOTI/IBJ'IeHI/ISI

MIPOBOJIHUKA

IIPU TOMOIIU
amrepMerpa u
BOJIbTMETPA»

Hcrounuk Toka, ammepmerp,
BOJIbTMETD, JIMHEWKA, KIII0Y,
UCCIIEyEMBIE

IIPOBOJHUKY, COEOUHUTEIIbH
ble MpoBoAa. Pa3innunsie
BUbI peoctaToB. Tabnuna 8
yueOHUKa.

HcTouHUK NMUTaHMS,
HCCIIeyeMble TIPOBOTHUKH,
MOJI3YHKOBBII peocTar,
aMIiepMETp, BOIBTMETD,
KJII0Y, COCTUHUTCIIbHBIC
MPOBO/IA.




41 JlaGopatopHas HccnenoBanue HanpsHKEHUS MEXAY Hcrounuk nuraHus, 18a
pabota Ne5 KOHIIAMH Y4YacTKa IEIH C pe3ucTopa ConpoTUBIICHUH,
«Onpenenenune IIOCJIEI0BATEIbHBIM COCIUHEHUEM aMIIepMeTp, BOIBTMETD,
CONPOTHUBIICHUSA MIPOBOJIHUKOB. KJIFOY, COETMHUTEIIbHbIC
IIPOBOJTHUKA IIpOBOJIA
IIPU IOMOLIA
amIiepMeTpa u
BOJIbTMETPa»
42 [TocnenoBarens HccnenoBanue cuibl TOKa B Hcrounuk nuranus, 18a
HOE COCJIUHECHHE JJIEKTPUYECKOM LIETH C pe3ucTopa CONpOTUBIICHUN,
IIPOBOJIHUKOB. [1OCJIE/I0BATEIbHBIM COEIUHEHUEM aMIIepMeTp, BOJIBTMETD,
MIPOBOJITHUKOB. KJIIOY, COCIMHUTEIIbHBIC
IIPOBOJIA.
43 [TapannensHoe Wccnenosanue cuiibl TOKa B HWcTrouHuk nuTaHus, IBa
COEIMHEHUE 3IEKTPUYECKOM 1IEMH C pe3ucTopa COnpoTUBICHUH,
IIPOBOJTHHUKOB. MapajuIeIbHbIM COCIMHEHHEM aMIIepMETp, BOIBTMETD,
MIPOBOIHHUKOB. KJIOY, COEIMHUTEIIbHbIE
HccnenoBanue HanpsHKEHUS MEXAY IIPOBOJIA.
KOHIIAMM y4acTKa LEMHu ¢
IapaJuICIbHBIM COCIUHEHHUEM.
IIPOBOJHUKOB.
44 ITIpumepst Ha HccnenoBanue 3aBUCUMOCTH CUJTBI Hcrounuk nuranus, 1sa
pacuér TOKa OT COIPOTUBIICHUS pe3ucTopa CONpPOTUBIICHUN,
CONPOTHUBIICHUS IIPOBOJIHHUKA aMIIepMETp, BOIBTMETD,
MIPOBOJIHUKA, KJII0Y, COCIMHUTEIIbHBIE
CHUJIBI TOKA U IIPOBOJIA
HaIpsKEHUSI.
Pemenue 3agau
45 Pabota HccnenoBanue 3aBUCUMOCTH CHIIBI CueTunku U1l U3MEPEHUs
3JIEKTPUYECKOTO TOKa OT CONPOTUBIIEHUS AIEKTPOIHEPTUU
TOKA. MIPOBOJIHUKA.
46 MomHocTh HccnenoBanue 3aBUCUMOCTH CHITBI [IK, npoekTtop, npe3eHTanus
JIEKTPUYECKOTO TOKa OT COIPOTUBIICHUS M0 TeMe, MIIAKaThI, yueOHas
TOKA. MIPOBOJIHHKA. IuTeparypa.
Tabnuua 9 yueOHuKa
47 JlaGopaTopHas ColOupaTh 2JIEKTPUUECKYIO TIETh U3 Wcrounuk nutanHus,
pabota Ne6: JIaMII Pa3HON MOILHOCTH. AJIEKTpUYECKasl pamna Ha

MI0JICTaBKE, aMIIEPMETD,




«3mepenue
MOIIIHOCTH U
paboThI TOKA B
3JIEKTPUYECKON
JTamIie»
NucTpykTax no
Tb.

BOJIBTMETP, KJIIOY,
COEJTMHUTEIIBHBIE TTPOBOJIA.

48 Harpesanue [IpoBOAAT ONIBITEI C [TK, mpoekTop, mpe3eHTamnus
IIPOBOJHUKOB ANEKTPUUYECKUMU 10 TEME, IJIAKAThI, yueOHas
AIEKTPUYECKUM HarpeBaTeIbHbIMU IpUOOpaMu JIuTeparypa.
TOKOM. 3aKOH Puc. 83 yueOnuka
Jxoyist —
Jlenna. Jlamma
HaKaJMBaHUSI.
DIEeKTPUUYECKHE
HarpeBaTeNbHbIE
npuOOopBI.
49 Kopotkoe [IpoBOAAT OMBITHI € 1K, mpoekTop, mpe3eHTanus
3aMbIKaHUE. [IpenoxpanuTensamu. 10 TeME, IJIAKaThl, yueOHas
[Ipenoxpanuten JTuTeparypa.
u. Puc. 86-89 yueOnnka
50 [ToBTOpEHME U Cucremaru3zanusi MoJIy4YeHHBIX [1K, npoekrtop, npe3eHTarus
00001eHNE 3HAHUUI 10 TeMe, IJIaKaThl, yueOHas
MaTrepuana. JuTeparypa.
51 KonTpoabnas Pemienue 3anau 1K, mpoekTop, npe3eHTanus
pabora Ne3. 10 TeMe, IJIaKaThl, yueOHas
JuTeparypa.
52 o MarnutHoe Hab6monatot 3a OnbiToM Dpcrena [Inakarsl, npe3eHTanus u
% oJIe. AO "Hayuso - IpUOOPHI IS IEMOHCTPALUH
= MaruutHoe MIPOU3BOJICTBEHHOE | OTIBITa
é 10JIE TIPSIMOTO MpeAnpUsTHE
g TOKA. "Kanykckuii
E* MarauTtHbie npUOOPOCTPOUTEND
g JIMHUU. HBIN 3aBOJ
S 7 "Taiiyyn" -
53 | ¥ = § MaruutHoe JleMOHCTpanys MArHUTHOTO TIOJIT | U3TOTOBJICHHE [Tnakatel, mpe3eHTanUs U
E % \Z MOJI€ KaTYyIIKH C KaTyLIKA C TOKOM 3JIEKTPOMArHUTOB U | IPUOOPHI JIJIsl IEMOHCTPAIUH
SN

TOKOM.

JIp. 000pyIOBaHHS.

OIIbITa




ONEKTPOMarHuT
BI.

94 [TocrositnHbIE JleMoHCTpanus B3aUMOEHCTBHS IInakarsl, npe3eHTanus u
MarHurhl. IIOCTOSIHHBIX MarHUTOB IpUOOPBI AT IEMOHCTPALIH
MarunutHoe OIIbITA
noJe
MOCTOSIHHBIX
MarHuToB.

55 JeticTBue JemoHCTpanus n1ecTBus [Inakatel, npe3eHTanus u
MarHuTHOTO MarHMTHOI'O IOJISl Ha IPOBOJHUK C IpUOOPBI AT IEMOHCTPALUH
IOJIsI HA TOKOM, MOJIEIIb JIIEKTPUIECKOTO OIbITA
IIPOBOJHUK C JBUTATEIIS
TOKOM.

DIIEKTPUUECKUI
JIBUTATEIIb.

56 JlaboparopHas JleMoHCTpanus NeiHCTBUS
pabota Ne7 MarHMTHOI'O IOJISl Ha IPOBOJHUK C
«M3nyuenne TOKOM, MOJIEIIb AIIEKTPUIECKOTO
JNEKTPUUYECKOTO JBUTATEIIS
JBUTATENs
IIOCTOSIHHOTO
TOKa».

57 YcerpoicTBo CucremaTn3zanus NoJy4eHHBIX 1K, mpoekTop, npe3eHTanus
ANEKTPOU3IMEPUT 3HaHUHN 10 TeME, IJIaKaThl, yueOHas
€JIbHBIX JUTEparypa.
npuOopoB

58 Tema 4. Hcrounuku JleMOHCTpanys ICTOYHUKOB CBETA.

CaetoBble CBETa. JleMOHCTpanus npsiIMOJIMHEWHOE
SIBIICHUS. Pacnipoctpanen pacIpocTpaHeHUe CBETa,
(8 yacos) Ue CBeTa MOJIy4€HUE TEHH U MOJYTEHHU.

59 Otpaxkenue JleMOoHCTpanus OTpaXXeHHs CBETA, IInaxaTsl, npe3eHTaus U
CBeTa. 3aKOHBI 3aBUCUMOCTH yIJla OTpaKeHUS puOOPHI 17151 IEMOHCTPAIUU
OTpaXKEHHUs CBETa OT yIJIa NaJIcHUs OTIbITa
CBETA.

60 [Timockoe JlemoHcTpanus n300pakeHus B IInaxaTsl, npe3eHTaus U
3€epKaJo. IIJIOCKOM 3€pKajie pUOOPHI 1715 IEMOHCTPALIUU

OIIbITa




61 [Ipenomiienue JleMoHCTpanys sBICHUS IInakarsl, npe3eHTanus u
CBETa. IIPEJIOMIICHUS CBETA, 3aBUCUMOCTH pUOOPBI AT IEMOHCTPALUH
yrila IpeJIOMJIEHUS OT yIJla OIIbITa
HaJCHUS
62 JIun3eL JleMoHCTpanus Xxoza Jiydeu B IInakarsl, npe3eHTanus u
OnTuyeckas COOMpAIOIINX U PACCEHBAIOIIUX IpUOOPBI AT IEMOHCTPALUH
CuJa JINH3BI. JMH3aX, TOJy4YeHHS N300paskeHHi OIIbITa
C IIOMOILBIO JIMH3
63 Nzobpaxenue, Cucremaru3zanus noJrydeHHbIX [Tnakatel, mpe3eHTanus u
JlaBacMble 3HAHUU IpUOOPBI AT IEMOHCTPALUH
JIMH30M. OIbITA
64 JlaGopaTopHas
pabota Ne§.
«ITonyuenue
HU300paKECHUS
IIPYU IOMOLLU
JIMH3BD)
65 KonTponbHas CucremaTu3zanus NoJy4eHHBIX 1K, mpoektop, npe3eHTanus
pabota Ne4 3HAHUU 0 TeMe, IUIaKaThl, yueOHas
CseTtoBbIC JuTeparypa.
ABJICHUS
66 | Pezepn CucremaTu3zanus NoJy4eHHBIX 1K, mpoekTop, npe3eHTanus
- BpEMEHU 3HAHUU 10 TeME, IJIaKaThl, yueOHas
70 | 3 gaca. JUTEpaTypa.
9 kaace
Jara PernonanbHbIN
Pasznen KOMIIOHEHT MarepuanbHo —
NPOrpaMMblI Koa-Bo |mnan gaxr OcHopubie BHLI TeXHHYecKoe odecneyeHne
N |, Tema ypoka 4ACOB AeSiITeJIbHOCTH ypoka
Il/n |[kosImuecTBO obyuaommxes
4acoB
1 = /MarepuanbHas Touka. 1 [TpuBoAT mpuMepsI I'paduueckoe 1K, mpoekTtop, nmpe3eHTanus
g S : Cucrema otcuera. MEXaHUYECKOTO JIBHKEHUS IpeJICTaBICHNE 10 TeMe, TUIaKaThl, yueOHas
Eo S 3 IuTeparypa.




[lepememnienue OOBACHAIOT PU3NUECKUI
CMBICJI IOHATHUN:
TPACKTOPpUA, IYTh U
nepeMeleHue

Onpenenenue OOBACHAIOT PU3HMUECKUI

KOOP/IMHAThI CMBICJI IOHATUH:

JBHKYILETOCS TENA.

IIPSAMOJIMHEMHOE
PaBHOMEPHOE JBUKCHHE.
VYMers onucarte U 00BsIC-
HUTH

CxkopocTb
MPSIMOJIMHEHHOTO

PaBHOMEPHOTO JIBHKEHUS.

Crposit  rpaduku X(t),
V(1)

MapupyToB Kamyxckoit
obnacTtu

IIK, mpoekTtop, nmpe3eHTanus
10 TeMe€, TUIAKaThl, ydeOHas
JauTeparypa.

[IK, npoekrop, npe3eHTanus
10 TeMe€, TUIaKaThl, ydeOHas
JUTEparypa.

[IK, npoekrop, npe3eHTanus
10 TeMe€, TUIaKaThl, ydeOHas
JUTEpaTypa.

[Iepemenienue npu
MPSAMOJIMHEHHOM
PaBHOMEPHOM JIBUYKEHUU

OOBACHAIOT PU3NMUECKUI
CMBICI: TIPSIMOJIMHEHHOE
PaBHOYCKOPEHHOE
JIBIDKCHHE.

[IK, npoekrop, npe3eHTanus
10 TeMe€, TUIaKaThl, yueOHas
JUTEeparypa.




1K, mpoekTop, npe3eHTanus
10 TeMe€, TUIAKaThl, ydeOHas
auTeparypa.

1K, npoekrtop, npe3eHTanus
10 TeMe€, TUIaKaThl, yueOHas
JauTeparypa.

10

1K, npoexrtop, npe3eHTanus
10 TeMe€, TUIaKaThl, yueOHas
JauTeparypa.

11

IIK, npoexrtop, npe3eHTanus
10 TeMe, TUIaKaThl, yueOHas
JauTeparypa.

12

IIK, npoexrtop, npe3eHTanus
10 TeMe, TUIaKaThl, yueOHas
JauTeparypa.

I'paduku 3aBUCUMOCTH 1 OOBACHAIOT PpU3HUECKUI

KMHEMaTHYECKUX BEJINYHMH OT CMBICJI IOHATHUI: TIepeme-

BPEMEHHU IIPU LIIEHUE [IPU PAaBHOYCKOPEH-

IPSIMOJINHEIHOM HOM JIBHKEHHH.

PaBHOMEPHOM JIBUKEHUU

CpenHsist cKopocThb 1 Pemator rpaduueckue
3a7iauu

[IpsamonnnHeninoe 1 [IpuMeHSIOT U3y4YEHHBIE

PaBHOYCKOPEHHOE JBHKEHHE. 3aKOHBI K PELICHNI0 KOMOu-

Yckopenue. HUPOBAHHBIX 3a/1a4 110 Me-
XaHUKE

CxopocTts npsimosiuHeitHoro |1 OOBACHSIOT

PaBHOYCKOPEHHOT'O OTHOCUTEJIBHOCTh TIepe-

neuxenus. ['paduk ckopoctu. MEIIEHUS U CKOPOCTH

[lepemerienue npu 1 OnpenensitoT abCOoNIOTHYIO

IPSIMOJIMHEIHOM U OTHOCUTEJIbHYIO

PaBHOYCKOPEHHOM MOTPELIHOCTD

JIBYDKEHUH.

IIepemenienue Tena npu 1 [TproGperaroT HaBBIKOB HpHU

IPSIMOJIMHETHOM pabote ¢ 060opynOBaHHEM

PaBHOYCKOPEHHOM JIBH>KEHUU (cexynaomep, u3zMe-

0e3 HayaJIbHON CKOPOCTH. puUTeIbHAS JICHTA)

JlabopaTtopHas padota Nel 1 Pemator 3amaum Ha

Hccnenosanue
PaBHOYCKOPEHHOTO JIBHIKECHUSI
0e3 HauaTbHOU CKOPOCTH.

NPSIMOJIMHEIHOE PaBHO-
MEpHOE U PaBHOYCKOpCH-
HOC JIBIDKCHHE

[TK, mpoekTop, mpe3eHTanus
o TeMe, IJIAKaThl, yueOHas
auTeparypa.

[IK, mpoekTop, mpe3eHTanus
10 TeMe, IJIAKaThl, yueOHas
auTeparypa.
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14

15

16

17

18

19

20

Pemenue 3agau no reme: 1 3HaTh coJiep>KaHUe MEePBOTro

«Kunemaruka» 3akoHa HproTOHA, OHATHE
MHEPLHAIBHON CUCTEMBI
oTcuera

I'paduku 3aBUCUMOCTH 1 3HaTh CO/EPKAHUE BTOPOTO

KMHEMAaTUYECKUX BEJTUYUH OT 3akoHa HeiotoHa, hopmyty,

BPEMEHHU NpU €AMHUIBI U3MEPEHUS

MPSAMOJIMHEHHOM ¢usznveckux BenuuuH B CH.

PaBHOYCKOPEHHOM JIBH)KEHUU Hammcats Gpopmyiny u 00b-
SCHUTh

Pewenne 3anau Ha Temy: 1 3HaTh coJiepKaHUE TPEThe-

MIPSMOJIMHEMHOE ro 3axkoHa Herorona. Ha-

PaBHOYCKOPEHHOE JBUKEHUE nucaTh Gopmyny U o0bsic-
HUTh

KonTponbnas padora Nel mo |1 3HaTh TpaHULbl NPUMEHHU-

teme: «KnuHemaruka MOCTH 3aKOoHOB HpbIOoTOHA,
MIPUBOAUTH IPUMEPHI

OTHOCHUTENBEHOCTD 1 OO0BACHSIOT CBOOOIHOE

MEXaHUYECKOT'O JABH)KEHUS. nasieHue (pu3nIecKuit

['eouentpuueckas u CMBICH)

reJIMOLIEHTPUYECKasl cucTeMa

MHUpa.

NHepunanpHbIe CUCTEMBI 1 Pemaror 3amaunm Ha pacuer

orcuera. [lepBslii 3aK0H CKOPOCTH U BBICOTHI IIPU

Hprotona. CBOOOIHOM TIaJICHUU

Bropoii 3akon HeroToHa. 1 3HaTh TOHATUA: TpaBUTa-
LIMOHHOE B3aUMOJIEHCTBUE,
rpaBUTALlMOHHAS] TOCTOSH-
Has. Harmmucats hopmyny u
0OBSICHUTh

Tpernii 3akoH HproTOHA. 1 3HaTh 3aBHCHUMOCTb YCKO-

peHuss CBOOOJHOTO TMaje-
HUS OT IIHPOTHI U BBICOTHI
Haj 3emueit

UckyccTBeHHBIE
CIIyTHUKH 3€MIIN.
Kamysxckast obmacts —
KOJIBIOEIIb KOCMOHABTHKH.

1K, mpoekTop, mpe3eHTanus
10 TeMe€, TUIaKaThl, ydeOHas
auTeparypa.

1K, npoekrtop, npe3eHTanus
10 TEeMe, IUIaKaThl, ydeOHas
JauTeparypa.

[TK, mpoekTop, mpe3eHTanus
0 TeMe, IUIaKaThl, yueOHas
auTeparypa.

1K, mpoekTop, mpe3eHTanus
0 TeMe, IJIaKaThl, yueOHas
JauTeparypa.

1K, mpoekTop, mpe3eHTanus
0 TeMe, IUIaKaThl, yueOHas
auTeparypa.

[IK, mpoekTop, mpe3eHTanus
M0 TeMe, MIIAKaThl, yueOHas
auTeparypa.

[IK, mpoekTop, npe3eHTanus
M0 TeMe, MIAKaThl, yueOHas
auTeparypa.

1K, mpoekTop, npe3eHTanus
0 TeMe, IJIaKaThl, yueOHas
JaUTEpaTypa.
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22

23

1K, mpoekTop, npe3eHTanus
10 TeMe€, TUIaKaThl, ydeOHas
auTeparypa.

24

1K, npoekrtop, npe3eHTanus
10 TEeMe, IUIaKaThl, ydeOHas
JauTeparypa.

25

1K, mpoekTop, mpe3eHTanus
0 TeMe, IUIaKaThl, yueOHas
JauTeparypa.

26

IIK, npoekrtop, npe3eHTanus
10 TeMe, TUIaKaThl, ydeOHas
JauTeparypa.

27

IIK, npoexrtop, npe3eHTanus
10 TeMe, TUIaKaThl, ydeOHas
JaUTEpaTypa.

CBobosHOe MasieHue Ted. 1 3HaTh:
- TpUpPOAY, ONIpEeNeHHE
KPUBOJIMHEHHOIO  JIBHXKE-
HUS, IPUBOANUTH IIPUMEDHI;
- (U3UYECKYI0 BEJINYHHY,
CIMHUIy H3MEpeHus Ie-
pUOIa, YaCTOThI, YIJIOBOU
CKOpOCTHU

JlBmxeHue tena, OpomenHoro |1 IIpuMeHAOT 3HaHUA NIpU

BEPTUKAJIBLHO BBEPX. pELIEHUH COOTBETCT-
BYIOIIMX 33]a4

JlaboparopHuas pabota Ne2 1 PaccuuntbiBarot

N3mepenue yckopeHus IIEPBYIO KOCMUYECKYIO CKO-

CBOOOIHOIO Ia/ICHUS pOCTh

3aKOH BCEMUPHOTO TAroTeHus. |1 3HaTh TOHATUS: HMITYJIBC
TeJ1a U UMITYJIbC CUJIbI

YckopeHune cBOOOTHOTO 1 3HaTh MPaKTUYECKOE

najieHus Ha 3eMJie U ApYyrux UCIOJIb30BaHUE 3aKOHA

HeOECHBIX Tesax. COXpaHEHUsI UMITYJIbCA.
Hanucats popmynel u
00BSCHUTH

[TpsmonuHeitHoe u 1 O6o061eHne u

KpuBonunerinoe 1BUXEHUE. CHUCTeMaTHu3aus 3HaHUHU

JIBM>KeHHE Tena o

OKPY’KHOCTH C IIOCTOSIHHOH 110

MOJIYJIFO CKOPOCTBIO.

Pewmrenne 3amau: no teme: 1 IIpuMeHsArOT 3HaHUA IPU

«Z[BI/I)KGHI/IG IO OKPYXKXHOCTH».

pCIICHUN TUIIOBBIX 3a/1a4

1K, mpoekTop, npe3eHTanus
10 TeME, IJIAKaThl, yueOHas
JauTeparypa.

[1K, yuebnas nurepatypa.




[IK, mpoektop,
Ipe3eHTaIHs 10 TEME,
IUTaKaThl, yueOHast
JUTEpaTypa.

[1K, mpoexTop,
MPE3CHTAIHS 110 TEME,
JIaKaThl, yaeOHas
JUTEeparypa.

[1K, mpoekTop,
MPE3CHTAIHS 110 TEME,
JIaKaThl, yaeOHas
JTUTEepaTypa, MpuoOpsI

1K, npoekTop,
MpE3eHTalUs 110 TEME,
IUTaKaThl, yueOHas
JuTeparypa.

[IK, npoekrop,
Ipe3eHTalUs [0 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

[IK, npoektop,
IIPE3EHTALHNs 110 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

[IK, npoektop,
IIPE3EHTALNs 110 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

IIK, mpoektop,
npe3cHTauus 1o TEME,
IUTaKaThl, yueOHast
JuTeparypa.

28 HckyccTBEHHBIE CTYTHUKH ITpuMeHsIIOT ycnoBUs
3emitn. CYIIIECTBOBAHHS CBOOOTHBIX
KoseOaHui, MPUBOIST
PUMEPHI
29 Nwmmynsc Tena. [[puMeHSIOT ypaBHEHHE
K0JIEOATEIBHOTO JIBUKCHUSI.
Hamncate ¢dopmyny u
00BSACHSIOT
30 3aKOH COXpaHEHHS [TproGperatoT HaBBIKU MpU
UMITYJIbCA. pabote ¢ 06opyHOBaHHEM
31 PeakTuBHOE JABIIKEHHE. [TpuMeHSIOT 3aKOH
Paketsr. COXPaHCHHUS SHEPTUU JIJIS
OIIpEICIICHUS TIOJTHOM
SHEPTrUM KOJEOIIOIIETOCs
Tena
32 3aKoH COXpaHEeHUs Onpenenenne mexa-
MEXaHUYECKOH SHEPTHU HU4YeCKUX BOJIH. OCHOBHBIE
XapaKTEPUCTUKH BOJIH
33 Pemenwue 3a1a4 mo teme: 3HaTh XapakTep pacIpo-
«JluHaMuKay. CTpaHeHUs KoieOaTeNbHbBIX
MIPOIIECCOB B TPEXMEPHOM
MIPOCTPAHCTBE
34 Kontponbnas padota No2 1o 3HaTh MOHATHE «3BYKOBHIE
Teme: «JlnHamuKay. BOJTHBI», TPUBECTH MIPHUME-
pBI
35 KonebarenbHoe 1BUkKEHNE 3HaTh PU3NUECKUE XapaK-
TEPUCTHKH 3BYyKa: BBICOTA,
TEeMOp, TPOMKOCTD
36 CBoOoHBIEC KOTEOAHUSI. OO0BsCHS10 0COOEHHOCTH

KonebarenpHBIE CHCTEMEL.
MasgTHuK.

pacrpoCcTpaHeHHS 3ByKa B
Pa3InYHBIX Cpeaax

IIK, mpoektop,
npe3cHTauus 1o TEME,
IUTaKaThl, yueOHast
JauTeparypa.
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38

Benuuunsl,
XapaKTEPUIYIOITHE
KOJIEOATEIIHLHOE IBIKEHUE.

[TpuMeHSIOT 0COOEHHOCTH
HOBEJICHUS 3BYKOBBIX BOJH
Ha rpaHMIe  pasjelna
IBYX Cpel, YMETh
O0BSICHUTh

39

I"apmonnueckue KonedaHus

Penrtaror 3amadu mo teme
«MexaHH4eCKHUE KO-
neGaHust ¥ BOJTHBL. 3BYK»

40

Jlaboparopnas padora Ne3
HccnenoBanue 3aBUCUMOCTH
MePHOJIa  YaCTOTHI
CBOOOIHBIX KOJIEOaHUNI
HUATSHOI'O MasTHHUKA OT €T0
JUTHHBI

IIpuMeHAI0T NOHATHE
«MAarHUTHOE IOJIE»

[IK, mpoektop,
Ipe3eHTaIHs 10 TEME,
IUTaKaThl, yueOHas
JauTEpaTypa.

[IK, yuebHas nmuteparypa.

1K, npoekrop,
IpEe3eHTalUs 110 TEME,
IUTaKaThl, yueOHas
JauTeparypa.

41

3aryxaromue KoieOaHusl.
BoiHy K 1eHHBIC KOJICOAHMS.

OOBSICHSIIOT CTPYKTYpY Mar-
HUTHOTO T0JII, YMETh 00h-
SCHSTh Ha IPUMEpax rpa-
(DMKOB M pPUCYHKOB

42

Pe3onanc.

3Hath cuity Amnepa, cuiy
Jlopenua (puznueckuii
CMBICI)

43

PacnipocTpanenue xonedanuii

B YIIPYTHUX cpenax. BonHsl.

3HaTh CHJIOBYIO XapakTe-
PUCTUKY MarHUTHOTO MOJIS -
HHIAYKIOUIO

44

JlnvHa BostHbL. CKOPOCTH
pacrpoCTpaHEHHs BOJIHBI.

Pemraror 3amaum Ha
MIPUMEHEHUE CUJIbl AMIie-
pa, criibel JlopeHna

45

Hctounuku 3Byka. 3ByKOBBIE
KoJeOaHus.

3HATh MOHATHS: MATHUTHBIN
MOTOK; HanmucaTh Gopmyry
U OOBSICHUTH

Tema 2. Mexanndeckue KojieOaHuUsI U BOJTHBI. 3BYK.

(15q)

BricoTa u TeMOp 3ByKa.
I'poMKOCTB 3BYKA.

3HAaTh TIOHATHUA: DIEKTPO-
MarHWTHas WHIYKIUS;
Hanucatbh Gopmyiny u
OOBSICHUTH

Kanynccxaﬂ TCIJICBBIIIIKA
(http://kaluga.rfn.ru/):
TCICBUACHUEC U
paanOCTaHIUN.

[IK, npoekrop,
Ipe3eHTalUs [0 TEME,
IUTaKaThl, yueOHas
JauTeparypa.

[IK, npoekrop,
IIPE3EHTALHNs 110 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

[IK, npoektop,
IIPE3EHTALNS 110 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

[TK, mpoekTop, nakarTsl,
yueOHas IuTeparypa.

[IK, mpoektop,
npe3cHTauus 1o TEME,
IUTaKaThl, yueOHas
JauTeparypa.

IIK, mpoektop,
npe3cHTauus 1o TEME,
IUTaKaThl, yueOHast
JauTeparypa.




1K, mpoekrop,
MpPEe3eHTaIHsI 110 TEME,
IUIaKaThl, yueOHast
JIUTEpaTypa.

1K, npoekrop,
IpEe3eHTaLHsI [0 TEME,
IUTaKaThl, yueOHast
JauTepaTypa.

1K, npoekrop,
IIpE3eHTaLMs 110 TeME,
IUTaKaThl, yueOHas
JUTEpaTypa.

1K, npoekrop,
IIpe3eHTaIMsI 110 TeME,
IUTaKaThl, yueOHas
JauTeparypa.

[TK, mpoekTop,
MIPE3EHTALNS TI0 TEME,
TUTaKaThl, ydyeOHas
JauTepaTypa.

1K, mpoekrop,
npe3ceHTauums 1o T¢Me,
IUIaKaThl, yueOHast
JAUTEparypa.

MAarHUTHOTO II0JII IO €r0
JIEUCTBUIO HA
AJIEKTPUYECKUM TOK.

Tyuu (pupoza Jryden)

46 Pacnipoctpanenue 3ByKa. |1 3HaTh:
CKOpoCTh 3ByKa. - TOHATHE <AJIEKTpOMAr-
HUTHAs! MHAYKIUS»,
- TEXHHKY O€30MaCHOCTH IPH
pabote ¢ anexTponpudopamu
47 Otpaxenue 3Byka. 9xo0. |1 OOBSCHSIOT CIIOCOOBI
3BYKOBOI Pe30HAHC MOJTYYCHHUS DJIEKTPHUECKOTO
TOKA.
48 Pemenue 3amau Ha 1 3HaTh TOHSITHE «AJIEKTPO-
MeXaHUYeCKHe MarHUTHOE TI0JIe» U YCIOBHUS €T0
KoJIeOaHHS U BOJHBI CYIIECTBOBAHHS
49 KonTponbnas padora Ne3 |1 [IoHnMaTe MeXaHU3M BO3-
0 TEME: HUKHOBCHHUSI  DJICKTpOMAr-
«MexaHU4ecKHe HUTHBIX BOJIH
KOJIeOaHHUS U BOJIHBI.
3BYK».
50 MarnutHoe none u ero |1 3HaTh 3aBUCUMOCTb CBOMCTB
rpadudeckoe M3ITy4eHUH OT UX JJIAHBI,
_ n300pakeHue. MIPUBOJIUTH TPUMEPHI
=
v
51 | <& Heonnopoanoe u 1 3HaTh MCTOPUYECKOE pa3BUTHE
o OJTHOPOJTHOE MAarHUTHBIC B3TJISIIOB HA TIPUPOY CBETa
= oJIsl.
S
52 E Hanpasnenue Toka u 1 CucremaTtuzanusi 3HaHUI 110
é HaTpaBJICHUE JIUHUH €r0 TEMe
z MarHMTHOTO TOJISI.
E
53 | g OO0HapyxeHue 1 3Harth anbda-, 6eTa-, raMma-
M
on
o]
=
et

[TpaBui10 1€BOI PYKH.

IIK, mpoekrop,
npe3ceHTauums 1o T¢Me,
IUIaKaThl, yueOHast
JauTeparypa.

1K, npoekrop,
IIPE3EHTALMS 110 TEME,
IJIaKaThl, yuyeOHas
JaUTEpaTypa.
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55

56

57

58

59

60

61

62

DneKTpoMarHuTHoe mnoie. (25 v)

Nupyknus MarHuTHOTO
OJIS.

3HaTh CTPOEHUE aTOMa 110
Pezepdopay, mokazate Ha
MOJIEIISAX

MarauTHEINA ITIOTOK.

3HaTh MOPUPOAY pPaIHOAK-
TUBHOTO pacnaja u ero 3a-
KOHOMEpPHOCTHU

SIBnenue
3JIEKTPOMATrHUTHOMN
WHJYKLHH.

3HaTh COBPEMEHHBIE METO/IbI
OOHapYKCHHS M UCCIICIOBAHUS
3apsHKEHHBIX YaCTHIL U STICPHBIX
MPEBPALLCHU I

JlaGopaTopHas paboTta
Ned
N3ydenue siBneHus

3HAaTh UCTOPHUIO OTKPBITUSA
IIPOTOHA U HEUTPOHA

3JIEKTPOMATHUTHOMN

WHIYKIUU

[IpaBuno Jlenua. 3HaTh CTPOCHHUE fAJIpa aTOMa,
Hamnpagnenue MOJEINH

HHAYKOUOHHOI'O TOKaA.

SBnenue CaMOMHAYKIHNHU.

3HAaTh MOHATHE «IPOYHOCTH
ATOMHBIX SAOCP»

[Tonyuyenue u nepenaya

YMeTh pemaTte 3a1a4M Ha

MIEPEMEHHOT 0 HaXO0XKJICHUE YHEPTUU CBSI3U U
ANIEKTPUYECKOTO TOKA. nedexra macc
Tpancdopmatop.

DIEeKTPOMarHuTHOE [lonnmare MexaHu3M Je-
noJje. JIeHU si7iep ypaHa
DJeKTpOMarHuTHbIE 3HaIOT YCTPOMUCTBO AEPHOTO
BOJTHBI peakTopa

ATOMHasi SHEpreTUKa.
OOHMHCKas aTOMHAas
AIEKTPOCTAHLIUS

1K, mpoekrop,
MpPEe3eHTaIHsI 110 TEME,
IUIaKaThl, yueOHast
JIHUTEpaTypa.

1K, mpoekTop,
Mpe3eHTAIHS 110 TEME,
JIaKaThl, yaeOHas
JaUTEparTypa.

[IK, mpoekTop,
Mpe3eHTAIHS 110 TEME,
JIaKaThl, yaeOHas
JaUTEparypa.

[1K, mpoekTop,
MPE3EHTALNS TI0 TEME,
IUTaKaThl, yueOHas
JauTepaTypa.

IIK, npoekrop,
IIPe3eHTaIMsI 110 TeME,
IUTaKaThl, yueOHas
JUTEpaTypa.

1K, npoekrop,
IIPE3EHTALMS 110 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

1K, npoekrop,
IIPE3EHTALMS 110 TEME,
IUTaKaThl, yueOHas
JUTEpaTypa.

1K, npoekrop,
IIPE3EHTALMS 110 TEME,
IJIaKaThl, yuyeOHas
JaUTEpaTypa.

1K, mpoekrop,
mpe3cHTauus 1o T¢ME,
IUIaKaThl, yueOHast
JauTeparypa.
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Konnencaropsi.

[IpuoOperaroT HaBBIKK TPU
pabote ¢ 060pyI0BaHHEM

1K, mpoekrop,
MpPEe3eHTaIHsI 110 TEME,
IUIaKaThl, yueOHast
JHUTEpaTypa, IpUOOPHI
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66

67

68

69

70

71

72

KonebarenbHblit KOHTYD. |1 3HaTh yCIIOBUS IPOTEKAHUS, IIK, mpoekTtop, nmpe3eHTanus
[Tonyuenune IIPUMEHEHHE TEPMOSIICPHOU 10 TEeMe€, TUIaKaThl, ydeOHas
ANEKTPOMArHUTHBIX peakuuu JUTEeparypa.
KoJieOaHuH.
[Tpunnumne! paguocsszu |1 3HaTh NPEUMYILECTBA U ITK, mpoekTop, mpe3eHTanus
U TEJIEBUJICHUS. HEJ0CTaTKHU AaTOMHBIX AJIEK- 10 TEME, IJIAKAThI, yueOHas
TPOCTaHIIUH JuTeparypa.
DneKTpOMarHuTHast 1 3HATh [IpaBWJIa 3aLUTHI OT 1K, npoekTop, npe3eHTanus
IIPUPO/A CBETA. PaaMOaKTUBHBIX U3ITy4YEHUN 10 TeME, IIAKAThI, yueOHas
JuTeparypa.
[Ipenomiienue cBera. 1 YMeTh pemath 3a1a4M 110 TEME [IK, mpoekTtop, nmpe3eHTanus
DU3NYECKUI CMBICI «Cmpoenue amoma u amomHoz20 10 TeMe, TUIaKaThl, ydeOHas
[OKa3aTess a0pax JuTeparypa.
IIPEJIOMIICHUS.
Hucnepcus csera. L{era |1 O0600611eHrEe U cucTeMaTU3alus [IK, mpoekrtop, nmpe3eHTanus
TeN. IIOJIyYE€HHBIX 3HaHUI 10 TeMe, TUIaKaThl, ydeOHas
JuTeparypa.
Crnekrpockon u 1 YcTpoiicTBO IBYXTPYyOHOTO 1K, mpoekTtop, nmpe3eHTanus
criekrporpadg CIEKTPOCKOIIA, €T0 Ha3HAYEHUE, 10 TeME, IJIAKAThl, yueOHas
MIPUHLIMI JEHCTBUS. JUTEparypa.
CrnekTporpad, ciekTporpamma.
TuIbl ONTUYECKUX 1 CmtoniHoi U TMHeNRvaTbie [IK, npoekrtop, npe3eHTanus
CIIEKTPOB cnekTpbl. CHeKkTpbl UCIIYCKAHUS U 10 TeME, IJIAKaThl, yueOHas
MIOTJIOLEHUS. JUTEpaTypa.
JlaGoparopHnas pabota |1 «Habnronenue crionHoro u [IK, mpoekTtop, npe3eHTanus
Ne5 JIMHENYAThIX CIIEKTPOB 10 TEMe, TUIaKaThl, ydeOHas
W3ydenue nenenus sapa HCITyCKaHUS». JuTeparypa.
aToOMa ypaHa 110
dotorpaduu TpeKoB
[Tornomenue n 1 YacTuisl 37€KTPOMarHuTHOTO [IK, npoekrop, npe3eHTanus

HCITyCKaHHE CBETA
aTOMamH.
IIpoucxoxaeHue
JINHENYaThIX CIIEKTPOB.

HU3JTy4YCHUSA — (I)OTOHLI nim
KBaHTHI.

0 TeMe, TUIAKaThI, ydeOHas
JUTEpaTypa.
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Pemenue 3amay o teme:

((9J'ICKTpOMaFHI/ITHI>Ie
SIBJICHUS

YacTuIisl 3J1€EKTPOMarHuTHOTO
U3Ny4eHus: — POTOHBI MK
KBaHTBHI.

IIK, mpoekTtop, nmpe3eHTanus
10 TEeMe€, TUIaKaThl, ydeOHas
auTeparypa.

74 KonrponsHas pabora KonTponbnas padora Ne4 no IIK, npoekrop, npe3eHTanus
Ned o Teme: Teme: «DJIEKTPOMAarHUTHOE 10 TEeMe, IUIaKaThl, yueOHas
«DJIEKTPOMAarHuTHOE IOJIEN. JUTeparypa.

IOJIEY.

75 PannoakTuBHOCTH OTKpbITHE PaIUOAKTUBHOCTH [IK, npoekrop, npe3eHTanus
bexkepenem. OnbIT o 10 TEeMe, IUIaKaThl, yueOHas
O0OHapYKEHHIO CI0KHOTO COCTaBa JUTeparypa.
PaZMOaKTUBHOIO U3JIy4CHHUS.
Anbda-, 6eTa- 1 ramma —
yacTULbl. PainoakTMBHOCTH Kak
CBUJETEIBCTBO CIOKHOTO

s CTPOEHHS aTOMOB.

76 = Mopenu aToMOB. Monens atoma Tomcona. OnbiT [IK, npoekrop, npe3eHTanus
g Pesepdopna no paccessHuio 10 TeMe, TUIaKaThl, ydeOHas
= anb(da-gactui. [nanerapHas JuTeparypa.

5 MOJIEIb aTOMa.

7 ‘;’ PannoaktuBHbIE [IpeBpamienue saep npu [IK, npoekrop, npe3eHTanus
g 7 IIPEBPALEHUS ATOMHBIX paaMoOaKTUBHOM paclaje Ha 10 TEMe, TUIaKaThl, ydeOHas
°cg sanep. npumepe anbda-pacnaga pagus. JuTeparypa.

S~ O06o03HaueHue s71ep XUMUYECKUX
= 3JIEMEHTOB. MaccoBoe u

3 3aps/10BOE YHCIIA. 3aKOHBI

g COXpPaHEHHs MacCOBOTO YHCIIa U
< 3apsija pu paJuoaKTUBHBIX

g NIPEBPALLECHUSX.

78 |2 OKclepuMEHTAIIBHBIE Haznauenwue, ycTpoiicTBO 1 1K, mpoekTtop, nmpe3eHTanus
METO/Ibl UCCIIeI0BAaHUS MIPUHIIMIT JEHCTBUS CUeTUYHKA 0 TeMe, IJIaKaThl, yueOHas
YaCTHI] ['eitrepa u xamepsl Bunbscona. IuTeparypa.

79 JlabopaTopHas pabota N3mepenune ecTeCTBEHHOTO [TK, mpoekTop, mpe3eHTaIus

Ne 6

N3yuenne TpekoB
3apsHKEHHBIX YACTHIL 110
roToBbeIM (hoTorpadusim

paauanuoHHoro GoHa
JI03UMETPOM

0 TeMeE, TUIAKaThI, ydeOHas
JUTEpaTypa.
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81

82

83

84

85

86

OTkpbITHE IPOTOHA U 1 BriOuBanue MpoTOHOB U3 sA7Ep IIK, mpoekTtop, nmpe3eHTanus
HEUTpOHA. aTomoB a3oTa. Habmonenne 0 TeMe, IUIaKaThl, yueOHas
¢dororpaduii TpeKoOB YaCTHII B JUTEeparypa.
kamepe Bunbcona. OTkpbiTHE U
CBOMCTBA HEUTpOHA. MaccoBoe u
3apsioBoe uncna. [IporoHHo-
HEUTPOHHAS MOJEIb APA.
®u3HYECcKUil CMBICI MaCCOBOTO U
3aps10BO0 YKCIA.
CocraB atromHoro siapa |1 Oco6eHHOCTH SIEPHBIX CHIL. I1K, npoekrop, npe3eHTanus
SnepHble CUIIBIL. OHeprus cBa3u sapa. opmyiia 10 TeME, IJIAKAThI, yueOHas
IUIs oTpeiesieHus edexra Macc JauTeparypa.
nroboro sapa. Pacuer sHeprumn
CBSI3U si/ipa 110 ero Ae(eKTy Macc
CocraB atromHoro siapa |1 3aKOHBI COXPAaHEHHs MacCOBOTO 1K, npoekTop, npe3eHTanus
SnepHbie CUIBIL. quclia ¥ 3apsijia npu 10 TeME, IJIAKaThl, yueOHas
PaZliOAKTUBHBIX MPEBPALLCHUSX. . JauTeparypa.
Mogens npouecca JeaeHus sapa
ypaHa. Belienenue sHeprum.
Oneprus cBssu. edexr |1 [IK, npoekrop, npe3eHTanus
Macc 10 TEMe, TUIaKaThl, ydeOHas
JuTeparypa.
Pemenue 3anau Ha Temy; |1 IlenHas peakuus neneHus aep 1K, mpoekTtop, nmpe3eHTanus
Hedekt macc ypaHa U yCJIOBHUS €€ MPOTEKaHMUS. 0 TeMe, IUIaKaThl, yueOHas
Kputnueckas macca. JUTEpaTypa.
JlaGoparopHnas pabota |1 «3yuenue nenenus a1pa ypaHa [IK, mpoekTtop, mpe3eHTanus
Ne7 10 TPEKaM Ha T'OTOBBIX 10 TEMe, TUIaKaThl, ydeOHas
W3ydenue nenenus sapa ¢doTtorpadusax» JuTeparypa.
aToOMa ypaHa 110
dotorpaduu TpeKoB.
SnepHslil peakTop. 1 SInepHbIN peakTop U €ro BUJBIL. IIK, mpoektop, nmpe3eHTanus

[Ipeo6pa3zoBanue
BHYTpPEHHEH HEpPruu
ATOMHBIX A1€P B
AIIEKTPHUYECKYIO
SHEPTHIO

Y CTpoCTBO U MPUHIAII JEHCTBUSA
SIEPHOTO PEAKTOPA.
[IpeobpazoBanue sHEprUU HA
ATOMHBIX IEKTPOCTAHLIUAX.
ATOMHAas SHEPreTHKa

0 TeMe, IJIaKaThl, yueOHas
JUTEeparypa.
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ATOMHas SHEpPreTUKa. 1 [IpeumyiuecTBa 1 HENOCTATKH IIK, mpoekTtop, nmpe3eHTanus
ADC nepen npyruMu BUIaMU 0 TeMe, IUIaKaThl, yueOHas
3JIEKTPOCTAHIUH. JaTeparypa.

buonorunueckoe 1 [ToryonmenHas n03a U3Iy4eHUs. IIK, npoekrop, npe3eHTanus

JeicTBUE pajinaluu buonornueckuit 3 dexr, 10 TEeMe, IUIaKaThl, yueOHas
BBI3BIBAEMBIN PA3TUYHBIMU JUTeparypa.
BUJIAMU PAJUOAKTUBHBIX
n3nmydeHuit. CriocoObl 3alIUThl OT
pajuaLnu.

3aKoH paauoakTuBHOrO |1 [lepuon nonypacnana. 3akoH [IK, mpoekTtop, nmpe3eHTanus

pacraja. paZlMnOaKTUBHOIO pacnaja 10 TeMe, IUIaKaThl, yueOHas

JuTeparypa.

Tepmosinepnas peaxmus. |1 VYcioBust MPOTEKaHUsI U IPUMEPHI 1K, npoekTop, npe3eHTanus
TEPMOSIICPHBIX PEaKIUii. 10 TeME, IJIAKaThl, yueOHas
Beinenenue sueprum. JauTeparypa.
[lepcneKTHBBI UCTIONB30BAHUS
9TON SHEPIHUH.

DneMeHTapHbIe 1 DneMeHTapHbIEe YaCTHULIbI, [IK, npoekrop, npe3eHTanus

YaCTHUIIbl. AHTUYACTHIIBI MO3UTPOH, MPOLIECC 10 TEeMe, TUIaKaThl, ydeOHas
AHHUTHJISIIIUH, QaHTUITPOTOH, JuTeparypa.
AHTUHEHTPOH, aHTUBEIIECTBO.

Pemenne 3ama4 Ha Temy; Pemenue 3anay Ha nedekt Macc u [IK, npoekrtop, npe3eHTanus

YacTuibl SHEPIUIO CBSA3M ATOMHBIX s]Iep, Ha 10 TEMe, TUIaKaThl, ydeOHas
3aKOH PaJIM0aKTUBHOIO pacmaja JuTeparypa.

KonrtponbHas pabora 1 KonTtpomnsHas padota Ne5 o 1K, npoekTop, npe3eHTanus

Ne5 teme: «CTpoeHue aToMa u 10 TeMe, IJIaKaThl, yueOHas
aTOMHOTO s,Apay JUTeparypa.

JlabopaTtopHas padora |1 JI/p Ne§ Ornenka nepuojaa [TK, npoekTtop, mpe3eHTaIus

Ne8

Ouenka nepuoja
noJrypacrasia
HaXO/ISAIINXCS B BO3yXE
MPOAYKTOB pacraja rasa
pajoHa.

JIaGoparopHas paboTa
Ne9

MoJrypacriajia HaXo/IsIIuXcs B
BO3/yX€ POJYKTOB pacrajaa
paxoHa

0 TeMe, TUIAKaThI, ydeOHas
JUTEpaTypa.




N3yueHune TpekoB
3apsSKEHHBIX YACTHIL 110
rOTOBBIM (hoTorpadusim.

(3 1)

orpenienieHuit u popmy,
pelieHue 3aa4 1o TemMe

0 TEMeE, TUIAKaThI, ydeOHas
JUTEpaTypa.

95 Cocras, cTpoeHue u 1 CoctaB CosIHEUHOMN CUCTEMBI [IK, mpoekTtop, nmpe3eHTanus
MIPOUCXOXKACHHE ComnHiie, BoceMb 0OJIBIITNX 0 TeMe, IJIAKaThl, yueOHas
ConHeyHOW cUCTEMBI IUIAHET, IATh IUIAHET KapJIuKOB, JUTeparypa.

acTepOUJIbl, KOMEThI, METECOPHbBIE
Tena.

96 Bosnbiive mianeTst 1 3eMJIs ¥ TIJIaHEThl 3eMHOM I1K, mpoekTop, mpe3eHTanus

ConHeyHOW cUCTEMBI rpynnsl. [1aHeTsl ruranTsl. 10 TEME, IJIAKAThI, yueOHas
CryTHHMKY M KOJIbIIA TJTAHET JuTeparypa.
TUTaHTOB.

97 Manebie tena Connevynoit |1 Mansie Tena ConHeyHoU [IK, npoekrtop, npe3eHTanus

CUCTEMBbI CUCTEMBI: aCTEPOU/Ibl, KOMETHI, 10 TeME, IJIAKaThl, yueOHas
METEOpHBIE Tela. JuTeparypa.

98 Crpoenue, usnyuenue u |1 ConHlie 1 3B€3/1bl: CIIOUCTAs [IK, mpoekTtop, nmpe3eHTanus
sBostonust ComHIIa U CTPYKTypa, MarHUTHOE TOJIE. 10 TeMe, MJIAKaThl, yueOHas
3BE3]] Wcrounuku sHeprun ConHua u JuTeparypa.

. 3BE3/I.

9 |'% Crpoenue u 3Bomtorus |1 lNamakTukn. MeraranakTuka. [IK, npoekrop, npe3eHTanus
3 Bcenennoit 10 TEMe, TUIaKaThl, ydeOHas
= JuTeparypa.

100 3akoHbl B3auMoieiicTus |1 [ToBTOpEHNE OCHOBHBIX 1K, mpoekTtop, nmpe3eHTanus
o U ABWOKEHUS TeJ omnpezeneHui u Gopmy, 10 TeME, IJIAKaThl, yueOHas
= pelIeHne 3a1a4 Ha 3aKOHBI JUTEparypa.

a B3aMMOJICHCTBUS M IBUKCHHUSI TEJ

101 E Mexanuueckue 1 [ToBTOpEHNE OCHOBHBIX [IK, npoekrtop, npe3eHTanus
= KOJ1e0aHusl U BOJIHBI omnpezeneHui U Gopmy, 10 TeME, IJIAKaThl, yueOHas
8 pelIeHne 3a1a4 1o TeMe: JUTEparypa.
§ «MexaHuueckue KoneOaHus u
e BOJIHBD»

102 E DnexTpoMarauTHoe nosie |1 [ToBTOpEHNE OCHOBHBIX [IK, npoekrop, npe3eHTanus
e
=
&

«aﬂeKTpOMaFHI/ITHOC I1OJIC)




5. Onucanue y4eOHO-MeTOANYECKOT0 M MATEPUATILHO-TEXHUYECKOTr0 o0ecreyeHus1 00pa3oBaTeIbHOI0 Mmpouecca:

B cocrap yue6HO-MeToanueckoro kommiekra (YMK)  mo ¢usuke mist 7-9 xnaccos (Ilporpamma kypea dusuku ainst 7—9 xiaccos
0011eo0pazoBaTeNbHBIX YUpexkaeHui, aBTopsl A. B. [lepeimkun, H. B. ®unonosuy, E. M. I'yrHUK TuHuN «BepTHKamb») BXOIAT:
YMK «®Pusuka. 7 Kjiace»
1. ®usuka. 7 kinacc. YueOHnuk (aBtop A. B. Ilepoimkun).
@usnka. Pabouas terpanp. 7 xnacc (aBropel T. A. Xannanosa, H. K. XannanoB). @usuka. Meroandeckoe mnocobue. 7 kiacc (aBtopsl E. M.
I'yrhuk, E. B. PribakoBa).
®usuka. Tectel. 7 knacc (aBropel H. K. Xannanos, T. A. Xannanosa).
Odusuka. J[unaktTudeckue matepuainnl. 7 kiaace (aBTopsl A. E. Mapon, E. A. Maposn).
®dwusuka. COopHUK BOIIPOCOB 1 3a1ad. 7—9 kiaccel (aBTopsl A. E. Mapow, C. B. ITo3oiickuii, E. A. Mapon).
DNEKTPOHHOE MPHIIOKEHUE K YUCOHHKY.
YMK «®Pusuka. 8 kaace»
®duswmka. 8 kiace. Yueonuk (aBTop A. B. [lepoimkun).
®dusuka. Meroaudeckoe mnocooue. 8§ kiacc (aBropel E. M. I'yrauk, E. B. PeibakoBa, E. B. [llaponuna).
®usmka. Tectol. 8 kmacc (aBTopel H. K. Xannanos, T. A. XaHHaHOBA).
O®usuka. Junaktuaeckue matepuainsl. 8 kiacce (aBropsl A. E. Mapon, E. A. Mapon).
®wuszuka. COopHUK BOIpocoB U 3a1ad. 7—9 kinaccel (aBTopsl A. E. Mapow, C. B. ITo3oiickuii, E. A. Mapon).
DNEKTPOHHOE MPHIIOKEHUE K YUEOHHKY.
YMK «®u3uka. 9 kiaace»
®usuka. 9 knacc. Yuebnuk (aBropsl A. B. [lepsimikun, E. M. I'yTHuK).
®dusuka. Tematuueckoe miaaHuposanue. 9 kinacc (aBrop E. M. I'yTHUK).
®uszuka. Tectel. 9 knacc (aBropel H. K. Xannanos, T. A. Xannanosa).
®dusnka. Jlunaktuueckue Matepuansl. 9 kinacc (aBtopsl A. E. Mapon, E. A. Mapon).
®uznka. COopHUK BONPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapown, C. B. Ilozoiickuit, E. A. Mapon).
DNEeKTPOHHOE MPUJIOKEHUE K YIEOHHKY.
JIEKTPOHHbIE Y4eOHble U31aHus:
1.  ®usuka. bubnuoreka HarsHBIX mocobuid. 7—11 kiaccel (mox penakuueit H. K. Xannanosa).
2.
3.

no
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JlaGopartopHble paboThI 10 pu3uke. 7 Kiacc (BUpTyaabHas pu3nyeckas J1adbopaTopusi).
JIaGoparopHbie paboThl 1o (usuke. 8 Kace (BUpTyanbHas puzndeckas jgadoparopus).
4.  JlaGopaTtopHbie paboThl 0 pusmke. 9 knacc (BUpTyaibHas Gpuanyeckas J1adbopaTopus).
Cnucok HarJIsiAHBIX MOCOOMIA:
Tabauubl 00111€er0 HA3HAYEHHU S
1. Mexnaynaponnas cuctema eaunun (CH).



[TpucraBku anst 00pa3oBaHUS JECATUYHBIX KPATHBIX M JOJBHBIX €IHHUIL.

Pu3nuecKue NOCTOSHHBIE.

[Ikana 31eKTPOMarHUTHBIX BOJIH.

[IpaBuna mo TexHuke 6€30MaCHOCTH MPH pabOTe B KaOMHETe (GPU3UKH.

Mepsb! 6€30MacHOCTH TIPH MMOCTAHOBKE M MTPOBEICHUH JTAO0OPATOPHBIX pa0OT MO ANEKTPUIECTBY.

S Uk wN

TemaTnueckue Ta0JIMUBI

1. Ctpoenue armMmochepsl 3eMiIn.

2. ATmMocdepHoe TaBiieHHe.

3. JIBurarenb BHYTPEHHETO CrOpaHHUsI.

4. Jlpurarenab MOCTOSTHHOTO TOKA.

5. TpaexkTopusi ABHKEHUS.

6. OTHOCHUTENHHOCTH JIBFKCHUS.

7.BTopoii 3akoH HeroToHa.

20. PeakTuBHOE ABUKEHUE.

21. Kocmuueckuit kopabiab «BocToky.

22. Pabora cuJbl.

23. MexaHU4YeCKHUE BOJIHBI.

24. IIpubopsl MarHUTOAIEKTPUUECKOU CUCTEMBI.
25. CxeMa ruJipodJIeKTPOCTaHIIUH.

26. Tpancdopmarop.

27. Ilepenaua u pacupeeieHue AMEeKTPOIHEPTHH.
28. Nunamuk. MukpodoH.

29. Mogaenu cTpoeHus atoma.

30. Cxema omwiTa Pesepdopra.

31. Llennas sanepHas peakuusl.

32. SlnepHblii peakTop.

33. 3Be3nbl.

34. ConHeyHas cucTema.

35. 3atmeHus.

36. 3eminsa — muianera CosHeuHoM cucteMbl. Ctpoenne ConHua.
37. Jlyna.

38. IInaHeTsl 36MHOM TPYTIIHIL.

KOHTpOJI])HO-I/I3MepI/ITeJILHbIe MaTepHaJbl

1 W.B. I'pummna ®@usuka. 9xnacc. Tectsl. U3a-Bo «JIuneity, 2015 .



2 B.H. Pygaunkas. Tectsl o ¢pusuke. 7-9xi1.M. Uza-Bo «Ik3ameny, 2015 .
3 M.A.IlonoB. /unaktuueckue MaTepuaibl. H31-Bo «Jk3amen», 2015 r.- 143c.
4 C. C. Munaesa. 20 TecToB 1o MareMaTuke 7-9 Kinacchl. M31aTeabcTBO «IK3amen» 2015 1.
4 KoHTpOJIbHO-U3MEPHUTEIbHBIC MaTepuaibl Pusuka 7-9 kiace
cocrt. [Tonosa JI.I1., uzgarensctBo « BAKO» Mocksa 2015 r.

5 Caiir statgrad.ru

Kpumepuu u nopmul oyenku 3Hanuil, yMeHuil u HA8bIKOG, 00YUAIOWUXCA NO (u3uKe:

1. Oyenxa nucomeHHbIX KOHMPOBLHBIX pabom odyuarwWuxcs no gusuxe.

OTBeT OLIEHUBAETCSI OTMETKOM «5%, €CIIN:

* paboTa BBIMOJIHEHA MOJHOCTHIO;

* B JIOTUYECKUX PACCYXJACHUSIX U OOOCHOBAHUH PEIICHUS HET MPOOETIOB U OIUOOK;

* B pEIICHUU HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJJHA HETOYHOCTbH, OMKCKA, KOTOpasi HE SBIJIETCS CIEACTBHEM HE3HAHMS WM HEMMOHMMAHHUS
y4eOHOTr0 MaTepuana).

OtMeTKa «4» CTaBUTCS B CIENYIONMUX CIIyJasix:

e paboTa BBHIMOJIHEHA IMOJHOCTHIO, HO OOOCHOBAaHHWS WIAroB pPELICHUS HEIOCTaTOYHBI (€CTM yMeHHe OOOCHOBBIBATH PACCYKIEHHUS HE SIBISLIOCH
CHeIHaTbHBIM 00bEKTOM IPOBEPKH);

* JIOMYIICHBI OJ{HA OIMIMOKAa WM €CTh JBa — TPU HEJ0uUETa B BBIKJIAJKAX, PUCYHKaX, yepTekax Wiu rpadukax (€ciau 3TH BUIABI pabOT HE SBISIINCH
CHelHaTIbHBIM 00bEKTOM MPOBEPKH).

OtMmetka «3» CTaBUTCS, €CIIU:

e nomyiieHo Ooyee onHOW OmuMOKKM Wi Oonee ABYX — TpeX HEJOYETOB B BBIKJIAJKAX, YepTexax WM Tpadukax, HO oOydamomuics oOmanaeT
00s13aTeIFHBIMI YMEHHUSIMU TI0 TIPOBEPSIEMOI TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:

¢ JONMYHICHBI CYHICCTBCHHLIC OIJ_II/I6KI/I, IIOKa3aBIIME, YTO 06yqa10u1nﬁcsi HC O6J'IaIIaCT 00s13aTeIbHBIMU YMCHUSIMU I10 JaHHOH TeMe B IOJIHOM Mepe.



2.0yenka ycmHulx 0meemos 00yuarumuxcs no huzuke

OTBET OIIEHUBAETCA OTMETKOM «5», €CIIN YYEHUK:

* TOJHO PAacKpBUI COIepPKaHUEe MaTepuaia B 00beMe, IPeyCMOTPEHHOM MPOTrpaMMOi U Y4EOHUKOM;

* HM3JIOKHWI MaTephall TPAMOTHBIM S3BIKOM, TOYHO HCIOJIB3Ysl MAaTEMAaTHYECKYI0 TEPMHUHOJOTHIO W CHUMBOIIMKY, B OIPEACICHHOW JIOTUYECKOU
MOCIIEI0BATEIHHOCTH;

* MPaBUJILHO BHIIOJHWI PUCYHKH, YEPTEKH, TPaPUKH, COMYTCTBYIOIINE OTBETY;

* TMOKa3aJl yMEHUE WIUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPUMEPaMH, TPUMEHSTH €€ B HOBOW CUTYAI[H IIPH BBITIOJTHEHUH MTPAKTHYECKOTO 3aIaHUS;

* MPOJEMOHCTPUPOBAT 3HAHUE TCOPHH paHEe M3YYCHHBIX CONMYTCTBYIOMIMX TeM, CHOPMHPOBAHHOCTh M YCTOWYMBOCTH HCIOJIB3YEMBIX TIPU OTBETE
YMEHHUI U HABBIKOB;

* OTBEYaJl CaMOCTOSTENbHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIIS;

* BO3MOXHBI OJIHA — JIBE HETOYHOCTH IPH OCBEIICHWH BTOPOCTEIICHHBIX BOIPOCOB WIIM B BBIKJIAQJKAaX, KOTOPHIE YUCHHK JIETKO HCIPABHII TOCIIE
3aMEUYaHUS YIHTEIIS.

OTBeT OlLIEHUBAETCS OTMETKOM «4», €Clii yIOBIETBOPSIET B OCHOBHOM TPeOOBAHUSIM Ha OLIEHKY «5», HO MPU 3TOM UMEET OJIMH U3 HEJOCTaTKOB:

* B M3JIOKEHHUH JOMYIIEHbI HEOONbIITNE MPoOesbl, HE HCKa3UBIIIEe MAaTEMAaTHIECKOE COJIEpPKaHUE OTBETA;

* JIOMYIICHBI OJIMH — J[BA HEIOYETa MPHU OCBEIIEHUH OCHOBHOTO COICPKAHKSI OTBETA, HCIIPABJIICHHBIC ITOCIIC 3aMECUaHUS YIUTEIIS;

* JIOMYIICHBI OMMOKa Wi 0oJee ABYX HEJOYETOB IPU OCBEIIICHHH BTOPOCTEIIEHHBIX BOIPOCOB HMJIM B BBIKJIAJKaX, JIETKO HCIPABJICHHBIC MOCIIS
3aMeUYaHUs YUUTEs.

OtmeTKa «3» CTaBUTCS B CIIEAYIONIUX CIy4asK:

* HEMOJHO PAaCKPBITO CoAepKaHue MaTepuana (coepkaHrue U3JI0KeHo (hparMeHTapHO, He BCEr/a MOCIeI0BaTeNIbHO), HO MTOKa3aHo 001iee MTOHUMaHue
BOIIPOCa ¥ IMPOJICMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIC JIUII YCBOSHUS MPOrpaMMHOr0O marepuaiia (ornpenencHsl « TpeOOBaHUSIMHA K MaTeMaTHYEeCKON
MOJITOTOBKE O0YYAFOIINXCS» B HACTOSIICH MpOrpaMMe 110 MaTeMaTHKe);

* HWMENUCH 3aTPYJHEHUS] WU JOMYIICHbI OMIMOKU B OMpEIeIeHUH MaTeMaTH4YeCKOH TePMHUHOJOTHH, YePTeKax, BBIKIAIKAX, UCIIPABICHHbBIE MOCIEe

HECKOJIbKHUX HABOJAAIIHNX BOIIPOCOB YUHUTCIISA,



* YYCHHK HE CIPABHIICS C IPUMEHEHHEM TEOPUH B HOBOM CUTYAIIUU MPH BBIMOJIHEHUN TPAKTHYECKOTO 3a/IaHUs, HO BBITOTHII 33JaHUSI 00s13aTeNIbHOTO
YPOBHS CIIOKHOCTH 10 JaHHON TEME;

* IpU JOCTATOYHOM 3HAHUU TEOPETHUECKOIro MaTepuaia BbIsBIEHA HEJOCTaTOUYHAsl CHOPMUPOBAHHOCTh OCHOBHBIX YMEHUI 1 HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasix:

* HE PacKphITO OCHOBHOE COJIEpIKaHUE YIeOHOTO MaTepuaa;

* 00Hapy)XeHO He3HAHHE YYCHUKOM OOJIbIIe Wik HanboJjee BaXKHOM YacTH y4eOHOro MaTepuaa,

* JIOMYIICHBl OIMOKU B OMpPENEJICHUH MOHSITHM, IPU UCHOJIB30BAaHUU MATEMaTHYECKOW TEPMUHOJIOTMH, B PUCYHKaX, 4epTekax WM rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIbKUX HABOASIIUX BOPOCOB YUUTEIIS.

3. Obwas knaccugurayus owmubox.

[Tpu onieHKe 3HaHUM, YMEHUI U HaBBIKOB O0YYAIOLIUXCS CIAEAYeT YUUTHIBATh BCe OMIMOKH (IpyOble ¥ HerpyOble) U HETOUYETHI.

3.1. I'pybvimu cuumaromes owuoOKuU:

* HE3HAHWC OIPECICHHS OCHOBHBIX TMOHSTHIA, 3aKOHOB, MPABWJI, OCHOBHBIX IOJIOKCHHA TEOPHH, HE3HaHWE (HOPMYII, OOIICTIPUHSITHIX CHMBOJIOB
0003HAYCHHI BEITUYMH, SIMHUI] UX U3MEPEHUS;

* HE3HaHHE HaMMEHOBAHHM €UHUI] U3MEPEHUS;

* HEYMEHHE BBIJCIUTH B OTBETE INIABHOE;

* HEyMEHHE MPUMEHSThH 3HaHUSI, AITOPUTMBI JIJIsl PEIICHUS 33714,

* HEyMEHHE JIeJIaTh BHIBOJBI U 000OIICHUS;

* HEYMEHHE YUTaTh M CTPOUTH TpadUKH;

* HEYMEHHE MOJIb30BATHCS MEPBOMCTOYHUKAMH, YI€OHUKOM H CIIPAaBOYHUKAMU;

* TOTeps KOPHA WJIU COXpPaHEHUE TOCTOPOHHETO KOPHS;

* orOpacsiBaHue 6€3 00BICHEHH OJJHOTO U3 HUX;

* paBHO3HAYHBIC UM OIITHOKH;

* BBIYUCIIUTEIbHBIC OLUTUOKH, €CITH OHU HE SBIISIOTCS OMHUCKOM;

* JIOTMYECKHE OIIUOKH.



3.2. K Heepybvim owubkam ciedyem omHecmu.

* HETOYHOCTHh ()OPMYIMPOBOK, ONPEICIICHHH, TOHIATUH, TEOPHUii, BRI3BaHHAS HETIOJIHOTOW 0XBaTa OCHOBHBIX MTPU3HAKOB OMPEACIISIEMOTO MMOHSITHS HJIN
3aMEHOMW OJTHOTO - IBYX M3 ATHX MPU3HAKOB BTOPOCTEIICHHBIMH,

* HETOYHOCTH TpaduKa;

* HEpAIMOHATILHBIA METOJ PEIICHUS 33/1a4l WM HEJOCTATOYHO MPOJAYMaHHBIN IJIaH OTBETa (HApyIIEHUE JIOTHKH, OJMEHA OTICIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMH);

* HEpalMOHAJIbHBIC METOIb PA0OTHI CO CIIPABOYHOMU M JIPYTOH JIUTEPATYPOIi;

* HEYMEHHE pelIaTh 3a/1a49M, BHIIIOIHATE 33JaHKs B OOIIEM BU/IE.

3.3. Hepoueramu sIBISIOTCS:

* HEpalMOHAJbHBIC IPHEMbI BEIUUCIICHUH U IPe0Opa30BaHMIi,

* HeOpeXHOE BBIMIOJIHEHUE 3aMKCel, YepTeKel, cXxeM, rpaduKoB.

Kputepun onieHUBaHUS TECTOB, (PU3UYESCKHUX JUKTAHTOB

OtMmetka «5»

90 % — 100 % 3amgaHuUs BBIIOJHEHO, BEPHO

OtMmetka «4»

70 % - 89 % 3amaHus BHIMOJIHCHO, BEPHO

OtMmetka «3»

50 % - 69 % 3amaHus BEINOTHEHO, BEPHO

OtMmetka «2»

0% - 49% 3anmanus BBIMOJIHEHO, BEPHO



Kpumepuu oyenusanus npoexmos.

- 3HQUUMOCTb U aKTyaJIbHOCTh NMPOO0JIeM, aIeKBATHOCTh U3y4aeMON TEMATHKE;

- KOPPEKTHOCTh UCIIOIb3yEMbIX METO/I0B UCCIICOBAHUS U METOJIOB 0OPa0OTKH MOTYYEHHBIX PE3YJIbTaTOB;

- aKTUBHOCTb KaX/10I'0 YYaCTHUKA IPOEKTA B COOTBETCTBUU C €I0 MHAUBHUYAJIbHBIMH BO3MOXHOCTSIMU;

- KOJUIEKTUBHBIX XapaKTep IPUHUMAEMBbIX PELLIECHUM;

- XapakTep OOIICHUS U B3aMMOIIOMOIIH, B3aUMOIOTIOTHSIEMOCTH YYaCTHUKOB IIPOEKTA;

- HeoOxo0IMMasi U I0CTaTOYHasl ITyOMHA MPOHUKHOBEHUS B IIPO0ieMy, IPUBJICUCHUE 3HAHUIM U3 IPYTUX 00JacTei;
- 10Ka3aTeJIbHOCTh IPUHUMAEMBIX PELIEHUH, YMEHHE apryMEHTUPOBATh CBOU 3aKJIFOUEHUS, BBIBOIBL;

- 5cTeTUKa 0(hOPMIICHHUS PE3yJIbTATOB BHIITOJIHEHHOTO MIPOEKTA;

- YMCHHC OTBCYATh HAa BOIIPOCHI OIMMIIOHCHTOB, TIAKOHUYHOCTb U apryMCHTUPOBAHHOCTDb OTBCTOB KAXKJA0I'0 YJICHA I'PYIIIbI.

Tembl npoexKknios.

1.UccnenoBanue cBONCTB Oymaru.

2.UccnenoBanue GU3NYECKUX CBOHCTB )KHUBOTHBIX.
3.HccnenoBanue kauecTBa pa3iMuyHOM CIIOPTUBHOM 00YBH.
4.Kpucrasuibl B OKpy’KaroleM MUpe. BeipanmyBaHue KpUCTaIoB.
5.Coepexenue pecypcoB. Bopa.

6. ®u3uKa B UTPYIIKaAX.

7. OnbITHI ¢ aTMOCGHEPHBIM JaBICHUEM.

8. O uem roBopsT 3B€3/1b17

9.«3arazno4Hble IPUPOJHBIE SABICHUS»

10.«Conneunas cucrema»

11.«AnbpTepHaTUBHBIE BU/IbI TOIUIMBAY

12.«Du3uka 1 KOCMETOJIOT U

13.«2nexTpuyeckue uemnm»
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