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Crtpykrypa padoueii mporpaMmmbl

[ToscHuTenpHas 3anucka 4-21 ctp.
1. IlnanupyemMsie pe3ynbTaThl U3yU4eHHs yaeOHOro mpeaMeTa, Kypea 22-29 ctp.
2. ConepxaHue yueOHOTO TIpeIMeTa 30-34 ctp.

35cTp

3. Temarnueckoe ITaHUPOBAHUC C OIIPCACIICHUEM OCHOBHBIX BUJI0B y‘IG6HOﬁ ACATCIIbHOCTHU
Onucanne y4eOHO-METOAMYECKOTO M MaTepUalIbHO-TEXHHUECKOT0 o0ecriedeHus 00pa3oBaTebHOro mporecca 36-46Tp.



Hacrosmas pabodast mporpamma mo ¢usmke pa3paboTaHa Kak HOPMAaTHBHO-IIPABOBOM JOKYMEHT JUIsSi OpraHM3alMM y4eOHOro mporecca B 9 kiacce
MYHUIIUTIATIEHOTO OIOJKETHOTO 00111e00pa3zoBaTenbHOro yupexaenus «OcHoBHas mikoia Ne 27y
JanHasi nporpaMmma coOTBETCTBYeT CJieyIolIeii HOpMATUBHO-IIPaBOBOI Oa3e:

1. 3akon «O06 o6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne 273-D3 (¢ UBMEHEHUSIMH U TIOTIOJTHSHUSIMH ).

2. Ilpuka3 MwunuctepctBa obpazoBanuss U Hayku PD ot 17.12.2010 Ne 1897 «O06 yrBepxkaeHun (emepaibHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111ero oOpa3oBaHMs», B penakiuu npukaza Munoopuayku Poccun ot 11.12.2020 r. Ne 712 (manee — ®I'OC ocHOBHOTO 00111€TO
o0pa3zoBaHus);

3. [Ipuka3 MunuctepcrBa npocsemenus: Poccuiickoii @enepauuu ot 22 mapra 2021 r. Ne 115 «O6 yrepxnenun [lopsaka opraHu3aiy 1 OCyIIEeCTBICHUS
00pa3oBaTeNbHON JEATETHLHOCTH 10 OCHOBHBIM 00I11€00pa3oBaTebHBIM MpOrpaMMaM — 00pa3oBaTeIbHBIM IMPOrpaMMaM HavajgbHOTro OOIIEero, OCHOBHOTO
o01ero u cpeaHero odero oopazoBanus» (Betymnaer B cuiy ¢ 1 centsops 2021 roqa).

4. Tlpukazpl MuHHCTEPCTBA HAYKU U BBICIIEro oopazoBanust Poccuiickoit deneparu 1 MunucrepcTBa npocBeenust Poccuiickoit denepanun ot 5 aBrycra
2020 r. N 882/391 «Ilopsimox opraHu3aIlMy M OCYIIECTBJICHHS 00pa3oBaTENbHON JEATEIBLHOCTH NMPU CeTeBOM (opme peanusamuu oOpa30oBaTeIbHBIX
porpamMmmy».

5. [Mpuka3z Munnpocsemenus Poccun ot 20 mast 2020 1. Ne 254 «O06 ytBepxaeHun (henepaabHOro MepeyHs yueOHUKOB, MOMYIICHHBIX K HCIIOJIb30BAHUIO
P pean3aliid UMEIOIUX TOCYJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTENbHBIX MPOTPaMM HAYaIBLHOTO OOIIETr0, OCHOBHOTO OOIIETO, CPEAHETO OOIIEeTOo

00pa3oBaHMs OpraHU3alMsIMHU, OCYIECTBISIONIMMUA 00pa30BaTEIbHYIO IEATEIbHOCTEY (BHeceHue n3Menenuii B ®ITY Ilpukaz Munnpocsemenus Poccuu ot
23 nexabps 2020 r. Ne 766);

6. IIpuka3 MunucrepcTBa oopazoBanus u Hayku PD ot 09.06.2016 Ne 699 «O06 yTBepkIeHUH TIEPEUHS OpraHU3AIMKA, OCYIIECTBIISIIONTUX BBITYCK YICOHBIX
MOoCcOOMii, KOTOpBIE NOMYCKAIOTCAd K JIOMYCKAIOTCS K HCIOJIb30BAHHUIO MPH PEaTu3alliid HMEIOLIUX TOCYJapCTBEHHYIO aKKpPEAUTAlMI0 00pa30BaTeIbHBIX
MPOrpaMM HAYaTBLHOTO O0IIEro, OCHOBHOTO OOIIEro, CpeHero oo1ero oopa3oBaHus» (C H3MEHEHUSMU U TOTIOJTHEHHSIMH).

7. IlocTtaHOBJEHHE TJIABHOTO TOCYNApPCTBEHHOro caHUTapHOro Bpaya P® ot 28 cenrabps 2020 r. Ne 28 «OO6 yrBepkaenuu caHutapHbix npasui CII

2.4.3648- 20 "CaHuTapHO-3ITUIEMUOJIOTHUECKHE TPEOOBAHUS K OpPTaHU3aIMsIM BOCIUTAHHUS W OOYYEHHs, OT/AbIXa M O3J0POBJICHHUS JIeTeH W MOIOAeKH"
(manee - CII 2.4.3648- 20).

8. [TocTaHoBIEHHUE TIIABHOTO TOCYIapCTBEHHOTO caHuTapHoro Bpada PD ot 28 saBaps 2021 r. Ne 2 O06 yTBep)aeHUU caHUTapHBIX npaBui 1 HopMm CanlluH

1.2.3685-21 "I'urneHnyeckrie HOPMATUBBI B TPEOOBAHUS K 00eCIeueHN0 0€30MacHOCTH U (MiIM) OE3BPEIHOCTH IS YesloBeKa (pakTopoB cpeabl oOuTaHus "
(manee - CaunlluH 1.2.3685-21).



9.Iuckmo MunmCTEpCcTBa 00pa3oBanus U Hayku P® ot 24.11.2011 Ne MJ[1552/03 «PexkoMeHmanuu 1mo OCHAIIEHUIO 00IIe00pa30BaTeIbHBIX YUPEKICHUN
y4eOHBIM U y4eOHO-T1a00paTOPHBIM 000PYIOBAHUEM.

10. O6 yTBep)KIEHMHM METOAWYECKHX PEKOMEHAALMUH M0 CO3AaHUI0 M (YHKIMOHUPOBAHUIO B 00IIE00pa30BaTENbHBIX OpPraHU3alMiIX, PACIONOKEHHBIX B
CeNTbCKOM MECTHOCTM M MallbIX Tropojax, LEHTPOB 00Opa3oBaHUs, €CTECTBEHHOHAYYHOHM M TEXHOJOTMUYECKOW HampaBlieHHOCTe» - PacmopsikeHue
Munnpocsenienust Poccuun ot 12.01.2021 r. Ne P-6.

HHcmpmeueHble u Memoouyeckue mamepuaisl.

1. I[IpumepHbIe OCHOBHBIE 00pa30oBaTENbHBIE MPOTPaMMBbl HA4aJILHOTO OOIIEro O0Opa30BaHMsI M OCHOBHOTO 00IEro oOpa3oBaHUs, BHECEHHBIE B pPeecTp
00pa3oBaTeNbHBIX MPOrpaMM, OJJOOPEHHBIX (enepalbHbIM Y4eOHO-METOAUYECKUM O0BeAMHEHHEM 10 001eMy oOpazoBanuto (rmporokoi ot 08.04.2015 Ne
1/5). http://fgosreestr.ru/.

2.«Meroandeckue peKoMeHAauu s cyonekToB  Poccuiickoit ®enepanmuu MO BOIMpOcaM  peayiM3alldd  OCHOBHBIX M JIOTIOJHUTEIBHBIX
0011e00pa3oBaTeNbHBIX MpOorpaMM B ceTeBor ¢Gopme», yrBepkacHHble 28 uroHs 2019 r. No MP-81/02BH MunuctepcTBoM mpocBenieHus Poccuiickoi
denepauuu.

3.ITucemo JlemapTameHTa TrOCYHapCTBEHHOW TOJIUTHKU B cdepe obmero obpazoBanuss MwuHHcTepcTBa mpocBemleHus Poccwiickoii denepanuu oOT
26.02.2021 Ne 03-205 «Meroandeckue peKOMEHIAIMHM 1O 00ECHEeueHHI0 BO3MOKHOCTH OCBOEHHSI 00pa30BaTENbHBIX MporpamMm oOydaromumucs S5-11
KJIACCOB I10 MHIAUBUIyaJIbHOMY y4€OHOMY ILIaHY».

4. ITucemo MunucrepctBa oopazoBanust 1 Haykd P® ot 01.04.2005 Ne 03- 417 «O Ilepeune y4eOHOTO U KOMITBIOTEPHOTO 000PYIOBAaHUS sl OCHAIICHUS
00111€00pa30BaTENBbHBIX YUPEKIACHHUI.

IIpumepHbIe 0CHOBHBIE 00pa3oBaTeibHbIE IPOrPAMMBbI:

[IpumepHbIe OCHOBHBIE O0pa3oBaTeIbHBIC MPOTPAMMBI OCHOBHOTO 00IIero odpazoBaHus (0go0peHa perieHueM (enepanbHOTO y4eOHO-METOIUIECKOTO
o0benuHeHus 1mo obmemMy oopazoBanuto (mpotokod ot 08.04.2015 Ne 1/5)

[IpumepHas mporpamMma BocniuTanus (0100peHa pemenneM (eneparbHOro y4eOHO-METOAMUECKOT0 00BhEAMHEHHS 110 00IIeMy 00pa30BaHHIO (TIPOTOKOJ OT
2 urons 2020 r. Ne2/20) (manee coorBeTcTBeHHO — [Iporpamma Bocniutanusi, ®YMO);

JlanHasi mporpaMMa pa3pa0oTaHa B COOTBETCTBHHU C:
—  YuyeOubm mmanom MBOY «OUI Ne27y» na 2021 /2022y4ebHsblii rox;
— OcHOBHOW 00pa3oBaTEIBHON MPOTrpaMMOIt OCHOBHOTO 00111eT0 00pa3zoBanusi MbOY «OII Ne27y;


http://fgosreestr.ru/

[IporpaMma COOTBETCTBYET 0O0pa30BaTEIbHOMY MHHHUMYMY COJEp)KaHHS OCHOBHBIX OOpa30BaTENbHBIX NPOTpaMM U TPeOOBAHUSM K YPOBHIO
MOATOTOBKM y4YalllUXCsl, MO3BOJISIET paboTaTh Oe3 Meperpy3ok B Kiacce ¢ AETbMHM Pa3HOro ypoBHS 0OydyeHHs U uHTepeca K (usuke. OHa MO3BOJISET
c(OpMHPOBATH y y4YaIIUXCsS OCHOBHOM IIKOJIBI JOCTATOYHO LIMPOKOE MpEACTaBICHNE O (U3NIECKOM KapTHHE MUpA.

PaGouass mporpamMmma KOHKPETH3HpPYET COJAEpKaHHE IMPEIMETHBIX TeM 00pa30BaTeNIbHOIO CTaHAapTa U JaeT pachpejesieHne y4eOHBIX 4acoB IIO
pa3genaM Kypca 9 kijacca ¢ y4yeTOM MEX IPEIMETHBIX CBS3€i, BO3PACTHBIX OCOOEHHOCTEH ydallMxcs, ONpeenseT MHHHUMAJIbHBI HaOOp OMBITOB,
JE€MOHCTPUPYEMBIX YUUTEJIEM B KJIacce U JaOOPaTOPHBIX, BHIMOJIHAEMBIX yUAIIUMHUCS.

OO0mas xapakrepucTuka y4e0HOro npeamera

[IxonbHBINH Kypc (PU3MKH — CUCTEMOOOPa3yIOIUI Ui €CTECTBEHHOHAYUYHBIX Y4eOHBIX IPEAMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE
coJiepKaHusl KypCcOB XUMHUH, OMOJIOTHH, reorpaduu U actpoHoMun. Pu3nka - Hayka, U3ydaromas Hanbosiee o0Ire 3aKOHOMEPHOCTHU SIBICHUN MPHUPO/IB,
CBOICTBA U CTPOCHUE MATEPUH, 3aKOHBI €€ ABHKeHHsI. OCHOBHBIE IOHATHS (PU3MKH U €€ 3aKOHBI UCTIOJIb3YIOTCSl BO BCEX €CTECTBEHHBIX HAYKaX.

®u3nKa U3y4aeT KOJIMUYECTBEHHbIE 3aKOHOMEPHOCTH IIPUPOHBIX SIBICHUH M OTHOCUTCSI K TOUHBIM HaykaM. BMecTe ¢ TeM rymMaHUTapHBIM NOTEHLHA
¢bu3uku B pOpMHUPOBAHUY 0O1IEH KapTUHBI MUpA U BIMSHUYU HAa KAYECTBO KU3HH YEJIOBEUECTBA OUEHb BBICOK.

@dusnka - SKCIEpUMEHTAIbHAs HayKa, W3ydarollas MPUPOAHbIC SIBICHUS ONBITHBIM IyTeM. [locTpoeHneM TeopeTHuecKuX Mozene ¢usuka maer
o0bsicHeHUE HaOII0aeMBbIX SIBIEHUH, (GopMynupyeT (PU3HUYECKHE 3aKOHbI, MPEACKA3bIBACT HOBBIE SIBIEHUS, CO3/1a€T OCHOBY Ui NMPHUMEHEHUS OTKPBITHIX
3aKOHOB TPUPO/BI B YeJIOBEYECKON MpakTHke. PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE XMMHMUYECKHX, OMOJIOTHYECKUX, aCTPOHOMUYECKHX sIBJIeHUU. B cuimy
OTMEYEHHBIX 0COOCHHOCTEN (PU3UKHU €€ MOYKHO CUUTATh OCHOBOW BCEX €CTECTBEHHBIX HaYK.

B coBpemeHHOM Mupe poiib (PU3UKH HEMPEPHIBHO BO3PACTAET, TaK KaK (PU3UKa SBISETCS OCHOBOM HayYHO-TEXHMUYECKOTO Mporpecca. Mcmnons3oBaHue
3HaHUH Mo QU3MKe HEOOXOIUMO KAXKAOMY Ui PELICHUs MPAKTHYECKUX 3aJad B MOBCEJHEBHOM >KM3HU. YCTPOMCTBO M MPUHIMI JSHCTBUS OONBIIMHCTBA
IPUMEHSEMBIX B OBITY M TEXHHUKE TPUOOPOB U MEXAHU3MOB BIIOJIHE MOTYT CTAaTh XOPOILEH MIUTIOCTpaLell K H3y4aeMbIM BOIIPOCaM.

3HaHue PU3NIECKUX 3aKOHOB HEOOXOAMMO JIJIsl U3YUSHHST XMMUH, Onosoruu, ¢pusndeckoit reorpadun, rexnonoruu, ObX.

ITpu cocraBieHnu JaHHOM paboueil mporpaMMbl YYTE€HBI peKOMEHIaluu MuHUCTEpCTBa 00pa3oBaHus 00 YCUICHUU MPAKTUYECKUH,
HKCIEPUMEHTAIbHOIN HAIIPaBIEHHOCTH NIPENoiaBaHusl (PU3MKH U BKIIOUYEHA BHEYPOUHAs 1€ATEIbHOCTb.

®du3nka B OCHOBHOM IIIKOJIE U3YyYaeTCs Ha YPOBHE pACCMOTPEHHUS SIBICHHM MPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMU (PU3UKHU U IPUMEHEHUEM
9THUX 3aKOHOB B TEXHHMKE U IIOBCEAHEBHOM KU3HMU.

MecTto npeamera B yueOHOM IUIaHe

Pabouas yueOHas mporpaMma mpegHa3HaueHa Uil U3ydeHHs Kypca (U3UKU Ha 0a30BOM ypoBHe, paccunTaHa Ha 105 yd4eOHBIX yacoB, U3 pacuera 3
Jaca B HEJIEIIO.

B pabouyto yuebHyI0 mporpammy BKJIIOUEHBI 3JI€MEHTHl yueOHOI MHpOpMaLuu 1Mo TeMaM, epedyeHb TEMOHCTPAMi 1 (POHTATIBHBIX J1JAOOPATOPHBIX
paboT, HEOOXOIUMBIX JUTs (OPMUPOBAHUS YMEHHUH, YKa3aHHBIX B TPEOOBAHUAX K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB OCHOBHOW IIIKOJIBI.

Jlnst peanus3anuy MporpamMMmbl BeIOpaH yueOHO-MeToauueckuil komruieke (nanee YMK), koTopslii BXOAUT B (enepanbHbIi mepeueHb y4eOHUKOB,
PEKOMEHIOBAaHHBIX (JOMYIIEHHBIX) K UCIIOJIb30BAHUIO B 00pa30BaTEIbHOM IIpoliecce B 00pPa30BaTENbHBIX YUPEKICHHUAX, PEATU3YIONINX 00pa3oBaTeIbHbIe
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porpaMMbl 00I1Iero 00pa3oBaHusl U UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALMIO U obecnieunBalomuii ooyuenne Kkypcy ¢pusuku, B coorserctBuu ¢ ®I'OC,
BKJIFOUAIOIIUN B ce0s:
1.Yuebnuk «®usnka. 9 kimace». [lepoimkua A.B. YaeOHuk aiis 00meo0pa3oBaTebHBIX yupexkaeHui. 4-¢ uznanue - M.: JIpoda, 2015.
1. Co6opnuk 3amau o ¢usuke 7-9 k. A.B. Ilepsimkun; coct. H.B.®unonosuu.-M.: ACT: Actpens; Bnagumup BKT, 2011

2. Meroandeckoe nocooue k yueOHuky Ileprimkun A.A. ®T'OC. dunonosuy H.B., 2015
3. Pabouas terpans o ¢usnke 9 knacc k yueoHuky I[epoimkuna A.B. @-9 k. ®I'OC 2015. (Kacesnos B.A., Jimutpuesa A.D.).

Brkuaan yueOHOro npeaMera B o01iee od0pazoBanue

['ymanuTapHoe 3HaYeHHEe (PU3MKHU KaK COCTAaBHOW 4acTH 0oOmiero o0pa3oBaHMHM COCTOMT B TOM, YTO OHA BOOPY)KAeT LIKOJbHHKA HAYYHBIM METOJIOM
MO3HAHUS, TO3BOJISIOUINM M0JIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKaIOIEM MUpE.

Lenu n3yyenus GU3MKA B OCHOBHOH IIKOJIE CIIEAYIOIINE:
* YCBOCHHE yUYaAIIUMHUCS CMBICIIa OCHOBHBIX HAyYHBIX MOHSITUN U 3aKOHOB (PM3UKHU, B3aUMOCBS3H MEXAY HUMU;
* (hopMupoBaHHE CUCTEMBI HAYYHBIX 3HaHUI O MPUPOJIE, €€ PyHIAMEHTAIBHBIX 3aKOHAX JUISI TOCTPOSHUSI MIPEICTABICHHS O (PU3MUECKON KapTUHE MUPA;
* cucTeMaTH3alldsg 3HaHUW O MHOrooOpa3uu OOBEKTOB U SIBICHUN MPHUPOJBI, O 3aKOHOMEPHOCTSX IMPOLECCOB M O 3aKOHAX (M3MKU AJI OCO3HAHUSA
BO3MOXHOCTH Pa3yMHOT'O UCITIOJIb30OBAHUA I[OCTI/I)KGHI/Iﬁ HAayKHU B I[aJIBHeI\/’II_HeM PAa3BUTHUHN NUBUJIN3AlIUH,
* popmupoBaHue YOSKIEHHOCTH B TO3HABAEMOCTH OKPY)KAIOIIETr0 MUPa U JOCTOBEPHOCTH HAYYHBIX METOJIOB €70 U3yUEHUS;
¢ OpraHu3anus 3KOJIOTrM4CCKOTO MBINIJICHUS U HICHHOCTHOI'O OTHOIICHU A K IPUPOJC,
* pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydaluxcsl, a TaKk)kKe HHTepeca K paclIupeHHIo U YIiyOaeHHI0 GU3NYECKUX 3HAHUM.

JlocTikeHue 3THX 1ieNieil obecreunBaeTcs peleHneM CIeAyIOMNX 3a/1a4:
* 3HAKOMCTBO yYaIlIUXCS C METOI0M HayYHOTO [MO3HAHUS U METOJaMH UCCIeI0BaHUSI OOBEKTOB U SBJICHUHN MPUPO/IBL;
® an/I06peTeHHe yJamuMucs 3HAHUM O MCXAaHUYCCKHUX, TCIUIOBBIX, OJOJICKTPOMAIrHUTHBIX W KBAHTOBBLIX SBJICHUAX. Dduzngeckux BCINYHUHAX,
XapaKTEPU3YIOUIUX 3TH SIBJICHHUS;
® q)OpMI/IpOBaHI/Ie Yy ydJaluxcs YMGHI/Iﬁ Ha6JHOI[aTB MMPUPOAHBIC ABJICHUS U BBINIOJHATH OIIBITHI, HaGOpaTOpHHe pa6OTH 1 OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA
C HCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;
¢ OBJIAACHUC YYAIIUMHCA TAKUMHU OGH.[CHay‘-IHLIMI/I IMOHATHUAMU, KaK MNPUPOJHOC SABJICHUC, SMIIMPHUYCCKU yCTaHOBJICHHHﬁ (1)aKT, npoGHeMa, THUIIOTE3Aa,
TEOPETUYECKUI BBIBOJ, PE3YNIbTAT SKCIIEPUMEHTAIBHOMN POBEPKH;
* MOHUMAaHHE YYAIIUMHUCS OTIMYUN HAy4YHBIX JAHHBIX OT HENPOBEPEHHOW HH(OPMAIMK, LEHHOCTH HAayKd [UIi YAOBJIETBOPEHHUS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeOBEKa.

B pesynbraTe OCBOEHHS MPEIMETHOTO COJEpXKaHMS MpeJiaraeMoro Kypca (pU3MKHM y ydammxcsl mpenmnosiaraercs (pOpMHPOBAHUE YHHBEPCATBHBIX
yueOHbIX AEUCTBUI (IIO3HABATENIBHBIX, PETYISTHBHBIX, KOMMYHHUKATUBHBIX) MO3BOJSIOMIMX JOCTUIaTh MPEIMETHBIX, METANPEIMETHBIX M JIMYHOCTHBIX
pe3yJIbTaToB.

o [Ilo3HaBare/jibHBIE: B TpeyiaraeMoM Kypce (U3MKH H3ydaeMble ONpeesieHUs W MpaBHiia CTAHOBATCS OCHOBOM (DOPMUPOBAHMSI YMEHUI BBIIEIATH
MPU3HAKK M CBOMCTBA OOBEKTOB. B mporiecce BBIYUCICHUH, W3MEPEHUH, OOBSICHEHUN (DU3MUECKUX SBJICHWN, TIOMCKA PEIICHUs 3a1ad y YYCHHKOB
dbopMUpYIOTCS ¥ Pa3BUBAIOTCS OCHOBHBIC MBICIUTENBHBIC ONEpalUy (aHAIM3a, CHHTE3a, Kiaccu(UKAIMK, CPaBHEHHS, aHAJIOTUU U T.J.), YMEHHS
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pa3nuyath pa3zHoOOpa3HbIE SBJIECHHUS, OOOCHOBBIBATH JTAallbl pelleHHs Y4eOHOW 3aJaud, NPOM3BOIUTH AaHAJIM3 U IpeoOpa3oBaHHe HH(OpMAIUH,
UCTIONIB3YS TIPH PEIICHNU CaMBIX Pa3HBIX (M3MUYECKUX 3a/1a4 MTPOCTEHIINe IpeIMETHBIE, 3HAKOBBIE, Tpad)nuecKiue MOJIENH, Ta0JIUIIbI, TUarpaMMBl, CTPOST
U TpeoOpa3oBbIBasi MX B COOTBETCTBHM C COJEp)KaHMEM 3ajaHusi). Pemas 3agaum, paccMaTpuBaeMble B JIaHHOM Kypce, MOXHO BBICTPOUTH
WHIUBHIyaIbHBIE IIYTH paObOTHI ¢ GU3MUECKUM COAEpKaHNEM, TPEOYIOIHe Pa3IMYHOTI0 YPOBHS JIOTHUYECKOTO MBIIIUICHHS.

e PeryasaTuBHble: (QU3MUECKOE COJCpKAHME TO3BOJSIET Pa3BHBATh M 3Ty IpymIy yMeHHid. B mpormecce paboTsl peOEHOK yUYMTCS CaMOCTOSTENBHO
OIIPEAEIIATH LEIb CBOEH 1€ATENbHOCTH, IUIAHNPOBATh €€, CAMOCTOSATENBHO JBUTAThCS M0 3alaHHOMY IIJIaHy, OLIEHUBAaTh U KOPPEKTUPOBATh MOTYyYEHHBIN
pe3yibTar.

e KoMmMyHHUKaTHBHBIE: B TIpoliecce M3y4eHHs (DPU3MKH OCYIIECTBIISIETCS 3HAKOMCTBO C (DM3MUECKUM SI3BIKOM, (OPMHPYIOTCS PEUYEBBIE YMEHUS: JETH
y4daTcsl BBICKA3bIBaTh CYXIEHHS C HCIIOJIB30BAaHWEM (H3MYECKUX TEPMUHOB W MOHSATHH, (OPMYIHPOBATH BOIPOCHI M OTBETHI B XOJE BBIIOJHEHHS
3aJJaHus, JOKA3aTeIbCTBA BEPHOCTH UM HEBEPHOCTHU BBIIOJHEHHOTO IEHCTBHSA, 00OCHOBBIBAIOT JTAIbl pPEIICHUs] YIeOHOU 3a1a4H.

PabGotast B COOTBETCTBMM C MHCTPYKIMSIMU K 3a/laHUSIM y4eOHMKA, IeTH ydarcsi paboTaTh B mapax. YMEHHE JIOCTHraTh pe3yiabTara, UCIONb3ys o0mue
MHTEJUICKTYaJIbHbIE YCHIINS U IPAKTHYECKHUE NEHCTBUS, SBISIETCS BKHEHIINM yMEHHEM JUI COBPEMEHHOTO YeIOBEKa.
OO0pasoBarenbHbIe U BOCIUTATENbHBIE 33]Ja4l 00Y4eHUs! (PU3UKU PEIIAIOTCs KOMILJIEKCHO.

[Ipemyiaraemelii  y4eOHO-METOAMUYECKUI Kypc Takke oOecrednBaeT HHTerpanuio B (U3MKYy HH(GOPMAIMOHHBIX TexHojoruid. Ha ypokax
npeaycMoTpeHa pabora ¢ nudpoBbeiMu oOpazoBaTenbHbIME pecypcamu (LIOP) mo ¢usuke, co3gaHHOTO Ha OCHOBE YYEOHUKOB 1O JAaHHOMY KypCy
(http://school-collection.edu.ru/, http://www.bing.com, http://www.openclass.ru). Kabuner ¢puszuku oGopymoBaH HOYTOYKOM, 3BYKOBBIMH KOJIOHKaMH,
MPOEKTOPOM, FIKPAHOM, UMEETCA IOCTYI B MUHTEPHET 1S ucnoiab3oBanust [{OP.

®dusnka —TpUKIaIHAs HayKa, U Ha YPOKaX OCHOBHBIM CIIOCOOOM TOTYUEHUS 3HAHUI
SIBIISIETCSL  I€ATETHbHOCTHBIN MOJX0]1 — OCHOBHOM cIOCO0 MOTyueHUs 3HAHUH.

JlesiTeIbHOCTHBII MOAX0/ OTPAXKAET CTPATETHUIO COBPEMEHHON 00pa30BaTeIbHON MOJIUTUKU: HEOOXOIUMOCTh BOCITUTAHUS YEJIOBEKA U TPakIaHIHA,
MHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HAIIEJICHHOTO HA COBEPIICHCTBOBAHKE TOTO 00mecTBa. CUcTeMa YPOKOB COPHUEHTHPOBAaHA HE CTOIBKO
Ha repeiauy «rOTOBBIX 3HAHHIT», CKOJIBKO Ha (HOpMUpPOBaHHE aKTUBHON JINYHOCTH, MOTUBUPOBAHHOM K caM000pa30BaHNUI0, 00JIaAaI0MIEeH JOCTaTOYHBIMH
HaBBIKAMU ¥ TICUXOJIOTUYECKUMHU YCTAHOBKAMH K CAMOCTOSITEIFHOMY TTOHMCKY, OTOOPY, aHAJIM3Y U UCTIOIb30BaHUIO HH(POPMAITUH. DTO MOMOXKET
BBIITYCKHHUKY aJallTUPOBATHCA B MHUpE, I71e 00beM HH(POPMAIIUU PacTeT B TEOMETPUUYECKON MPOTPECCUH, I/1€ COLMANIbHAS U PO ECCHOHATIbHAS YCTICITHOCTD
HAMPSMYIO 3aBHCAT OT TIO3UTUBHOTO OTHOIICHHS K HOBAILIMSM, CAMOCTOSITEIIbHOCTH MBIIIUICHHS] 1 MHUIIMATUBHOCTH, OT TOTOBHOCTH TIPOSIBIISITH TBOPYECKHMA
MOJIXO/ K JIeTy, ICKaTh HECTaHJapTHBIE CIIOCOOBI pelIeHus MPoOIeM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJICHCTBHUIO ¢ JtobMH. [IproputeTHOi
1enbio o0yueHust pusuku B 7 — 9 Kitaccax sSBISIETCS TIOCTPOCHUE JIOTHYECKH TIOCIIEIOBATEIFHOTO M JOCTATOYHO MPOCTOTO Kypca (GPU3HKH, CO3/IAI0IIETO
LIEJIOCTHOE HEMPOTUBOPEUHMBOE MPEICTABICHUE 00 OKPYKAIOLIEM MUPE Ha OCHOBE COBPEMEHHBIX HAyYHBIX 3HAHUH.

OcCHOBOI1 TIeNenoaranus siBJsieTCsl 00HOBIICHHE TPEOOBaHUH K YPOBHIO TIOATOTOBKH BBITYCKHHKOB B CHCTEME T'yMaHUTapHOT000pa30BaHus,
OTpakarolee BaKHEHIIyI0 OCOOCHHOCTD MeAarornyeckoil KOHLEINH FOCyJapCTBEHHOTO CTaHAapTa— MEePeXo] OT CYMMBI «IIPEAMETHBIX Pe3yIbTaToOBY (TO
€CTh 00pa30BaTEIbHBIX PE3YJIbTATOB, IOCTUTAEMBIX B paMKaX OTJENbHBIX YUEOHBIX MPEIMETOB) K MEXKIPEAMETHBIM H UHTETPATUBHBIM pe3yibTartaM. Takue
pe3yJbTaThl MPEACTABISAIOT COO0I 0000IIEHHBIE CITOCOOBI AEATETLHOCTH, KOTOPBIE OTPAXXaOT CeUn(UKY He OTAETbHBIX IIPEIMETOB, a CTYIEHEH 001Iero
oOpasoBanus. B rocymapcTBeHHOM cTaHmapTe OHM 3a()UKCUPOBAHBI KaK 00IHe yueOHbIe YMEHHSI, HABBIKH U CITIOCOOBI UEJIOBEYECKON JIeATETbHOCTH, YTO
Ipe/rosaraeT NOBBIIIEHHOE BHUMAHNE K Pa3BUTHIO MEXIPEAMETHBIX CBA3eH Kypca (pU3HKH.
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Jnst ocymiecTBiaeHUs JU(GepeHIIMPOBAHHOTO MOX01a B 00yUeHNH, ydaliuecss 00JalaloT MpaBoM BbIOOpa YpoBHS pemaeMbix 3agad. C 3Toi
IIeNTBI0 Ha YpOKax (M3MKH yUUTEINb HCIIOIB3yeT METOANYECKUe mocoous, coaeprkamue quddepeHnpoBaHHble 3aaHus, KOTOPbIE OTPaKEHBI B pa3iesie
«Ocobennoctu Paboyeii mporpamMMsl 1o MpeIMeTy».

Ocobennoctu Padoyeil nporpaMMsbl 10 npeaMeTy
YMK nonnocThio cooTBeTCcTBYET [IpumepHoii mporpamme no ¢pu3rnke OCHOBHOTO 001Iero o0pa3oBaHus, 00s13aTeIbHOMY MUHUMYMY COJEPKAHUS,
pekoMeH10BaH MuHucTepcTBOM 00pazoBanus PO.
A.B. Ileppimikus., E.M.I'ytHuk. YueOnuk. ®duznka 9 knacc. Mocksa. M3narensctBo «Ipodar» 2017 r, 4 uzganue.
B.N. Jlykammk. E.B.MBanoBa. CoopHuk 3amau no gusuke.7-9 xnacc. Mocksa. [Ipocsemenue. 2010r.
HuddepeHnrpoBaHHbIi TOAX0 B 00yUYEHHUH PEATH3YETCs MIyTeM UCIIOIb30BAHMS CICIYIONTUX METOIUYECKUX TTOCOOUA:

1. 3opun H.M. KontponbsHo-u3mepurensabie Matepuansl (PI'OC). dusuka. 9 knacc, k yueouuky A.B. [leppimkun., E.M.I'yrHuk @usuka 9
knacc, Mocksa, BAKO, 2012 r.
2. Mapon A.E., Mapon E.A. ®uszuka 9 knacc. Jlunakruyeckue matepuainsl. PazHoypoBHEBBIE KOHTPOJIbHBEIE paboThl, MockBa, [Ipoda, 2010 .

OO0mme neu yueOHOro npeaMera 1Jist ypoBHsl 00y4eHust

Hean n3ydyenus pU3NKu B OCHOBHOM IIIKOJIE CAeAYIOLIHe:

* YCBOEHME y4aIllMMUCS CMbICIIa OCHOBHBIX HAYUHBIX MOHATUH U 3aKOHOB (DU3HMKH, B3aUMOCBSI3U MEXKy HUMU;

* (hopMupoBaHHE CUCTEMBI HAYYHBIX 3HaHUI O MPUPOJIE, €€ PyHIAMEHTAIBHBIX 3aKOHAX JUIS TOCTPOSHHSI MTPEICTABICHHS O (PU3HMUECKON KapTUHE MUPA;

* CHUCTEMaTH3alsl 3HAaHUH O MHOrooOpa3uu OOBEKTOB M SBICHUM MPHUPOJIBI, O 3aKOHOMEPHOCTAX IPOLIECCOB M O 3aKOHaX (PU3MKM JUIsl OCO3HaHUS
BO3MOXHOCTH Pa3yMHOT'O UCIIOJIb3OBAHUA I[OCTI/I)KGHI/Iﬁ HAayKHU B I[aJIBHefIHJeM PAa3BUTHUHN NUBUJIN3AlIUH,

* (hopMupoBaHue yOSKICHHOCTH B IO3HABAEMOCTH OKPYXKAIOIEro MUpa U JOCTOBEPHOCTH HAYYHBIX METO/I0B €0 N3y4EHHUS;

¢ OpraHu3anus 3KOJIOTrMUYCCKOTO MBINIJICHUS U HCHHOCTHOI'O OTHOIICHUA K IPUPOJC,

* pa3BUTHE [TO3HABATENBHBIX MHTEPECOB U TBOPUECKUX CIIOCOOHOCTEHN YJalUXCs, a TAKXKEe MHTepeca K PACIIMPEHUIO U YriyOaeHn o (PU3NYECKUX 3HAHUM.

JocTHakeHne 3TUX 1eJiell o0ecnieYnBaeTCs pellieHueM CJIeAyHIIuX 3a/1a4:

¢ 3HAKOMCTBO y4JalllUXCAd ¢ METOAOM HAYYHOI'O IMO3HAHUA U MCTOAAMU UCCIICIOBAHUSA O6I>CKTOB U ABJICHUU IIpUPOABI;

* npuoOpeTeHHe YYalUMHUCS 3HAHUH O MEXaHWYECKUX, TEeIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX fABJIEeHUAX. Du3nueckux BeIMYMUHAX,
XAPAKTCPUIYIOMIUX OTU SABJICHUS,

* popmupoBaHuE y yyaniuxcs yMeHU HaOII0AaTh MPUPOAHBIE SIBJICHUS U BBITIOIHSATH OIBITHI, JJa0opaTOpHbIE PaOOTHI U IKCIIEPUMEHTAIbHbBIE UCCIIEIOBAHUS
C UCTIOJIb30BaHUEM M3MEPUTENBLHBIX IPHOOPOB;

* OBJIQJICHUE YYallUMHUCA TaKUMU OOLICHAYYHBIMU TOHATHUSAMHU, KaK MPHUPOJHOE SBJICHHUE, SMIIMPUYECKH YCTAaHOBIEHHBIH (hakT, mpobiieMa, rumoresa,
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TEOPETUYECKHI BBIBOJ, PE3YJIBTAT 3KCIIEPUMEHTAIBHON IPOBEPKHU;

NOHMMAHHUE YYallUMHUCA OTJIMYMN HayyHbIX JAaHHBIX OT HEMPOBEPEHHOW MH(POpPMAIMU, IEHHOCTH HAayKd [UIsl YIOBJIETBOPEHHS OBITOBBIX,

MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeIoBeKa.

B pesynbraTe OCBOEHHS NMPEAMETHOIO COJEpXKaHUS MpeiiaraeMoro kKypca (U3MKU Yy y4alluxcs Mpearnosaraercs (popMUpOBaHUE YHUBEPCAIbHBIX

y4eOHBIX AeWCTBUN (TIO3HABATENBHBIX, PETYISTHBHBIX, KOMMYHHKATUBHBIX) TO3BOJSIONIUX TOCTUTATh MPEAMETHBIX, METANPEAMETHBIX W JIMYHOCTHBIX
pE3yJIbTaTOB.

Ilo3HaBaTenbHbIE: B MpeajaracMoM Kypce (HU3UKH H3ydaeMble ONpeAeeHUs W TPaBUJIa CTAHOBSTCS OCHOBOW (DOPMHUPOBAHMS YMEHUN BBIACNATH
NPU3HAKK M CBOWCTBA OOBEKTOB. B mporiecce BBIUMCICHHUH, M3MEpEHHH, OOBACHEHUN (U3MUECKUX SIBICHUH, MOUCKA PEUIeHHs 33134 y YYEHUKOB
GbopMHpYIOTCS U pa3BUBAIOTCS OCHOBHBIE MBICIUTENbHBIE ONEpaliM (aHAIN3a, CHHTE3a, KiIacCU(UKALMU, CPaBHEHMs, aHAJOTMHM M T.J.), YMEHHS
pa3nuyath pa3zHOOOpa3HbIE SBJIECHHUS, OOOCHOBBIBATH JTAallbl pelleHHs Y4eOHOW 3ajaud, NPOM3BOIUTH AaHAJIM3 U IpeoOpa3oBaHHe HH(OpMAIIH,
UCHOJIb3Ys NPU PELIEHUH CaMbIX pa3HbIX (PU3MYECKUX 3a7jad MPOCTEHIINE PeIMETHbIEC, 3HAKOBbIE, rpaduueckre MOAEIH, TaOJINIbl, JTUarpaMMBbl, CTPOs
U TpeoOpa3oBbIBasi MX B COOTBETCTBHM C COJEp)KaHMEM 3ajaHusi). Pemas 3amaum, paccMaTpuBaeMble B JIaHHOM Kypce, MOXHO BBICTPOUTH
WH/AMBUyaJIbHbIE IyTH pa0bOThI C PU3MUECKUM COAEPIKaHUEM, TPEOYIOIIHNE PA3IMYHOTO YPOBHS JJOTMUYECKOTO MBIIIUIEHUS.

PeryasTuBHbIe: (QHU3MUECKOE COJEp)KaHME MO3BOJSET pa3BUBATh W ATy IpyHmy ymeHuil. B mporecce paboTel peOEHOK YUUTCS CaMOCTOSITEIBHO
OIIPEAEIIATH LIEIb CBOEH 1€ATENbHOCTH, IUIAHNPOBATh €€, CAMOCTOSATENBHO JBUTAThCS 10 3alaHHOMY IIJIaHy, OLIEHUBAaTh U KOPPEKTUPOBATh MOTYyYEHHBIN
pe3yibTar.

KoMMyHuKaTHBHBIE: B Tpoliecce M3y4eHHsS (PU3MKH OCYIIECTBISIETCS 3HAKOMCTBO C (DM3MYECKUM S3BIKOM, (OPMHPYIOTCS PEUYEeBBIE YMEHUS: JETH
y4darcs BBICKA3bIBATh CYXKACHHSI C HCIOJIB30BaHHWEM (PU3UYECKHX TEPMUHOB U MOHSTHH, (OPMYIUPOBATH BOIPOCHI U OTBETHl B XOJ€ BBIMOIHEHUS
3aJJaHKs, JOKA3aTeIbCTBA BEPHOCTH UM HEBEPHOCTHU BBIITOJHEHHOTO IEHCTBHS, 00OCHOBBIBAIOT JTAIbI PEIICHUs] YIeOHOU 3a1au.
PaGotas B cOOTBETCTBUU C MHCTPYKIUSAMHU K 3a/laHUsM yueOHHKaA, I€TU ydaTcs paboTaTh B Mapax. YMEHHE JOCTUraTh pe3ysbTara, UCIOJb3ys OOIIHe
MHTEJUICKTYaJIbHbIEC YCUIIUS U MIPAKTHYECKUE ACUCTBUS, SBISAECTCS BAXKHEUIIUM YMEHUEM JIJIsl COBPEMEHHOTO YEJIOBEKA.

OO6pazoBaTenbHbIE U BOCITUTATENbHbIE 3314l 00y4eHHs PU3UKU PEIIaloTCs KOMIUIEKCHO.

O01mme neu yuye0OHOro npeamera Uil yyauuxces 9-x kjiaccos

B 9-m kaacce nepes yaCHuKaMu CTOUT HOBa, OoJree clIoXKHAas LECJIb: CTPOUTH U UCCIICAOBATL MATCMATUUCCKHUEC MOJCIIN, ITOCKOJIBKY YK€ 3HAKOMBI C

BEKTOPAaMH U JIEHCTBHUSIMU C HUIMH, CO CBOMCTBAMH JIMHEWHOW W KBAJAPATUUHOHN ()YHKIIUM.

I[JIH 06yquH;1 MOCTPOCHUIO U UCCIICAOBAHUTIO MATCMATUYCCKUX MOI[GJIefl SABJIAOTCA OCHOBBI MCXaHHUKH. BHGCB C MMOMOIIBIO HECKOJIBKUX IMMPOCTHIX B

MaTEeMaTHYeCKOM CMBICJIE COOTHOIIEHUH — TpEX 3aKOHOB HbIOTOHA U BRIpaskeHUHN AJIs CUIT YIIPYTOCTH, TATOTEHUSI U TPEHUSI — MOXHO c(hOpMyIUpOBATh U



MOIPOOHO PACCMOTPETh MHOTO «y4eOHBIX cUTyaruit». [loaToMy 3HaunTENbHAS YacTh Y4eOHOTO r'o/la TIOCBSIIEHA H3YUYEHUI0 OCHOB MEXaHUKH M PEIICHUIO
3a7a4 I10 DTOU TEME.

Bo BTOpOM moiyroauu npeaycMOTPEHO U3YUEeHHE TIIaBbl, KOTOpas AJsl 9-ro Kjacca sBiisieTcsl BBEJICHUEM B TAKOM MpeIMeT, KaK aCTPOHOMUS,
«CtpoeHnue u 3Bosmtonius Beenennoit». B manHO# ri1aBe n3ydaroTcs Takue TeMbl, Kak: «CocTaB, CTpO€HHE M TPOUCXOKIeHHEe COTHEUHON CUCTEMBI,
«bonbmue manetsl ColHeUHOM cucTeMbl», «Marble Tena CoaHeuHol cucteMbl», «CTpoenue, n3nydenus u 3potounst ConHia u 38e311», «CTpoeHue u
>BOTIONHA BeeeHHoi.

PacuérHbIX 3a/1a4 B 9TOil r1aBe HET, B Kypce Qu3uku 9 Kinacca pemeHue 3a1ad mo acTpOHOMHUHU He TIpeyCMOTpeHo. [laHHas riaBa mpeaycMOTpeHa C
1eNb0 (POPMUPOBAHUS Y YUALTUXCSI LIETIOCTHOM KapTUHBI 00 OKpYXKAIOIeM Hac MUPE B LIEJIOM. | J1aBa HOCUT MHUPOBO33PEHUECKHI XapaKTep, MOATOMY IPU
€€ U3YYeHHH BaXKHO CJIeJaTh aKIIEHT Ha MUPOBO33PEHUECKHE BOMPOCHI, I0OKAa3aTh, YTO MPUPOJIa HEUCUEpIIaeMa KaK B MaJIOM, TaK U B OTPOMHOM.

PaccmarpuBaronuecs 31ech SBJIEHHS U 3aKOHBI U3YUEHBI B ITOCJIEIHEE CTOJIETHE, 4 HEKOTOPBIE — JlaXke B MOCIIeIHNE aecsaTuieTus. JKenartenbHo,
9TOOBI TP U3YYCHUH TAKUX TEM Y yJamuxcs copMUpPOBAIOCEH IPEICTABICHHE, YTO «HAyKa HE SBIIICTCS U HUKOTJA HE CTAaHET 3aKOHUYEHHOU KHHUTOM (A.
DWHINTEHH).

Xopouio, €clii YYEHUKH MPOHUKHYTCS [IPU 3TOM HJIEEH MO3HABAEMOCTH BCeneHHON U rOPAOCTBIO 3a YEJIIOBEYECKHUM pa3yM, KOTOPBIA CMOT
MIPOHUKHYTH BIITyOb MaTEpPUU U B HEOOBATHBIE IPOCTOPHI BeeneHHOM.

IIpuopurerHnie GopMbI U METOABI PA0OTHI ¢ YUYAIIUMHUCS
[Tpu oOyuernu pu3KMKe NPUMEHSIOTCS MATh METO/IOB!
OOBACHUTETHLHO-WIITIOCTPATUBHBIH.
PenpoaykTuBHBII.
[TpobreMHOE N3TOKEHHE.
YacTUYHO-ITIOMCKOBBIN WM 3BPUCTUYECKUM.
UccnenoBaTenbckuil.

Nk W=

MeTtoap1 00y4eHUsI pa3eNaioT Ha TpU OOJIBIINE ITPYIIbI: CJI0BECHbIE, HATJISIAHbIE U PAKTHYeCKHUe.
K ciaoBecHbIM (BepOaTbHBIM) METO/IaM OTHOCST pacckas, 00ObsCHeHUE , Oecey, JISKIHIO.

K HarjassiHbIM MeTOaM OTHOCAT JEMOHCTPAMOHHBINA DKCIIEPUMEHT, I€MOHCTPAIIMIO0 MOJIETIEH, CXeM, PUCYHKOB, KHHOMWIHBMOB U AHAPHIEMOB U
TOMY TIOJTO0HOE.

IIpakTHYeckre METOIBI BKIIIOYAIOT y ce0s1 (hpOHTAIBHBIC JJaOOpaTOpHBIE pabOTHI U 1a0OpaTOPHBIE MPAKTUKYMBbI, BHEYPOUHBIC OTIBITHI U
HaOIOACHNS, pelIeHuEe 3a/1a4.

[IIupoxoro pacmpocTpaHeHre npruodpesa KiaccuuKamnms METOI0B O0YICHHUS C YIETOM CPEACTB 00yUdeHHsI, KOTOPBIE HCIIONB3YIOTCS Ha ypokax. Ha
3TOU OCHOBE BBIACIAOT TAKUEC METOAbBI:

- CIIOBECHBIE,

- IEMOHCTPAIIOHHEIE;

- TabopaTopHbIE;

- paboTa c KHUTOH;
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- pelleHue 3a1ady;

- WJUTFOCTPATUBHEIE;

- METO/JbI KOHTPOJIS ¥ y4eTa 3HAHUM U YMEHUN YYCHUKOB.

Kaxnas u3 kinaccupukaiuii UMeeT CMBICI B ONIPEIEIEHHBIX KOHKPETHBIX YCIOBUAX, BCE OHU UMEIOT NPaBO Ha CYIECTBOBAHUE U CUUTAOTCS
paBHONpaBHBIMU. KakIpIii METO/1 peann3yeTcsl Ha MpaKTUKe MyTeM MPUMEHEHHs pa3HO00pa3HbIX MPUEMOB B UX B3aHMMOCBSI3H.

MeTobl, KOTOpBIE IPUMEHSIOTCS TIPU 00Y4EeHUH (PHU3HUKE, TOIDKHBI ONPEIeIeHHBIM 00pa30M 0TOOpaXaTb METOAB! (PH3UKU KaK HAYKH.
HccnenoBanus B pu3nke NPOBOAATCH TEOPETHYECKUMH M IKCIIEPUMEHTAJbHBIMH METOIAMHU.

MeTobl TeopeTHUeCKON (PU3MKU Pa3leNaioT Ha MOJIEIbHbIE THITOTE3bl, MATEMATUYECKHE TUIIOTE3bI M TPUHIUIIBL.

[TpumepaMu MoAeIBHBIX THIIOTE3 €CTh MOJIEIH UACAITBHOTO Ta3a, OPOYHOBCKOTO JIBI)KEHHSI M TOMY ITOJJ00HOE. MeTo/1 MOJICIIbHBIX THITOTE3
OCHOBBIBAETCS Ha HATJISAHBIX 00pa3ax M MpesCTaBIECHHUIX, KOTOpbIe BO3HUKAIOT B XO7Ie HAOMIOACHUH, a TaKKe TI0 aHAJIOTHH.

B mMeTone MaTeMaTH4YeCKUX FHNOTe3 HCIOIB3YETCs MaTeMaTHIecKast SKCTpanosus. Ha ocHOBe SKcIiepUMEHTATbHBIX JaHHBIX HAXOAAT

MaTEMaTUUICCKOC BBIPAKCHHUC q)YHKHHOHaHBHOﬁ 3aBUCUMOCTH MCIKIY q)HBI/II-IeCKI/IMI/I pemmunHaMu. M3 MaTeMaTHYeCcKUX ypaBHCHI/Iﬁ MMOoJIy4aroT JIOTUYCCKUM

ITyTE€M BBIBOJIbI, KOTOPbIE MPOBEPSIOTCS IKCIEPUMEHTAIBHO. ECau onbIT MOATBEPK1aeT BHIBOABI, TO THUIIOTE3Y CUUTAIOT MPABUIILHOM, B APYTroM cliydae
TUIOTE3Y OTOpachiBaroT. [I[puMepoM MaTeMaTUyecKoi TMIOTE3bI SABISIOTCS ypaBHEHUsT MaKkcBesuia, KOTOPBIE JIEKAT B OCHOBE KITACCUYECKOM
MaKpPOCKOITMYECKOM 3JIEKTPOAMHAMUKH.

MeToa NPUHIUIIOB OIMUPACTCS Ha YKCTPATIOJISIIIUIO ONBITHBIX UM TEOPETUYECKUX JTAHHBIX, KOTOPHIE MOATBEPKAAOTCS BCEH OOIIECTBEHHOM
npakTukoil. [I[pumepom Takol SKCTPANOISIUH ABISIOTCS 3aKOHBI COXPAHEHUS SHEPTHUHU U UMITYJIbCA, 3aKOHBI TEPMOIMHAMUKH.

Y4eOHblil MeTOA TEOPETUIHOTO MTO3HAHUS COCTOUT U3 TAKUX ITAIOB:

- HaOro/iIeHre SIBJICHUH UM BO30OHOBIICHHUS UX B MAMSATH;

- aHanu3 U 00o0IeHne (HaKTOB;

- popMmynupoBaHue MPoOIEMBI;

- BBIJIBMOKCHHE THIIOTE3;

- TEOPETUYECKOE BbIBEICHHE MTOCIIEACTBUI U3 TUIIOTE3HI.

[leHTpansHOE MECTO B 3TOM METO]Ie IPUHAICKUT (OPMYIUPOBKE MPOOIEMBI U BHIIBIXKEHUIO THNOTE3bI. [ UTIoTE3a SABIISETCS AOTaIKON, OHA
BO3HUKAET MHTYUTHUBHO, a HE TIOSABIIAETCS KaK JIOTHYECKOE CIIE/ICTBHUE.

IKCNEePUMEHTAIBHBII MeTO/] TECHO CBSI3aH C TEOPETHUECKUM U BKIIOUAET B ceOe:

1. popmynupoBaHue 3a1aHUI SKCIIEPUMEHTA;

2. BBIIBIDKEHUE pabodell THITOTE3HI;
. pa3pabOTKy METO/1a MCCIIEJOBAHUSI U MTPOBEICHUS IKCIIEPUMEHTA;
. HaOITIO/IEeHUE ¥ U3MEPEHUE;
. CUCTeMAaTU3aI1IO0 TOJTYYEHHBIX PE3yJIbTaTOB;
. aHAJIU3 B 0000IIIEeHNE YKCTIEPUMEHTAIBHBIX TAaHHBIX;
. BBIBOJIBI O IOCTOBEPHOCTH pabouei TMIOTe3bI.

U NV, I S OS)

B yuebHOM mporiecce TEOpEeTHUECKUA METO] pealTi3yeTCs TPU BBEICHUH U TPAKTOBKE OCHOBHBIX TIOHSTHI, 3aKOHOB U TEOPHUH.
DKcIepUMEHTABbHBIA METOJT PeIU3yeTCs B Pa3HbIX BUAAX YUEOHOTO (PU3NUECKOTO SKCIIEPUMEHTA.



Nuaykunus. [TozHanne npoxoauT myTeM 0000IIeHnss HEKOTOPOTO KOJIMYeCTBa (PAKTOB MIIM TaHHBIX, ITyTeM "OT OTAEIBHOTO - K 00meMy".
Pe3ynbTaThl HECKOTBKHUX Pa3HBIX, HO MIOXOXKHUX OMBITOB, HECKOIBKUX TEOPETUIECKUX CCHIIOK CTAHOBSATCS OCHOBOM JIJIsl OJJHOT'O TEOPETHYECKOTo BbIBoIa. B
oOyueHuu o0ecnieunBaeT riy0oKoe MoHMMaHue y4eOHOro MaTepualia, HO K UCTHHE BeIeT He KpaTyalum mnyteM. [IpumensieTcst Ha nepBoi CTyneHu
o0Oy4eHusI.

Jenykuus. OnpeeneHHble TEOPETUYECKUE BBIBOIBI WIIH MOJIOKEHHS TEOPUN UCTIOIB3YIOTCS JISl aHAJIM3a UK OOBSICHEHUSI YAaCTUYHBIX BBIBOJIOB,
KOTOpBIE BIIETIOM BXOJAT B OJIHY TeOpHI0. [lenyKiius pa3BUBaeT TEOPETHIECKOE MBIIIUICHHUE, YMEHUE TIPUMEHSTh TPUOOPETEHHBIC 3HAHUS Ha TIPAKTHKE,
o0ecrnieunBaeT IKOHOMHUIO BpeMeHU. [IpuMeHsieTcss NpenMyIlecTBEHHO Ha BTOPOil CTyNeHH 00y4eHUs] PU3UKE PSAAOM C MHIIYKIIUEH.

AOcTpakuus u 06061eHue. Breiciiel (hopMoil MBIIUICHUS SBIISETCS MBIIIUICHHE TOHITUSAMHA. [103TOMY Best paboTa yuurens: GU3MKH HAMpaBJIieHa Ha
dhopmupoBanne Gpuznueckux MoHATUN. [loa pu3nyeckum MOHATHEM MOHUMAIOT YTBEPIKIACHUE WIH (OPMYITHPOBKY, B KOTOPOM OTOOPAKEHO OOIIME YePTHI
WM CBOMCTBA GU3MUYECKUX TeJ WU (U3NUYECKUX SBICHUN B UX B3aMMOCBSI3U M B3auUM00OYyciIoBIeHHOCTU. K (hr3nueckoMy MOHATHIO YIUTENh BEACT
YU€HHUKa yepe3 00001IeHne ONpeIeNIEHHON CyMMBbI MOJIyY€HHBIX 3HAHUN IyTeM abcTparupoBaHUs OT KOHKPETHBIX MIPEIMETOB, SIBIICHUH, IPOSIBICHUH.

Ha ocHOBe ¢pu3n4ecKuX MOHATUH CTPOUTCS TEOPHUS - COBOKYITHOCTD UAEH, KOTOPhIE BO3HUKIIN KaK HAyYHOE 0000IIEHNE 3HAHUH 0 (PU3HUECKUX
SBJICHUSAX. 3HaHUE (PU3NUECKUX TEOPHil 1aeT BO3MOKHOCTh OOBSICHUTH U3BECTHBIE SBJICHUS U MPEAYCMOTPETh UX Pa3BUTHUE MPU U3MEHEHUH YCIOBUH.
Kaxnas Teopust umeeT sSApo U 0007I0UKY. SIAPO - 3TO OTHOCUTENBHO CTAaOMIIbHAS YacTh TEOPUH, KOTOpasi CYILIECTBEHHO HE U3MEHSIETCSl B TEUCHHE
JUTATEIBHOTO BpeMeHH. V3yduenne pusndeckux Teopuil crnocoOCTBYET BEIPa0OTKE Y YUEHHKOB HAyYHOT'O MBIIIJICHHS], BOOPY>KEHUIO UX 3HAHUSMU MPUINHHO-
CJIEJICTBEHHBIX CBSI3€H, KOTOPBIE CYIIECTBYIOT B IPUPOAE MEKAY OTJACIbHBIMU (PUZNICCKUMU SBICHHUSIMH.

AHaau3 U cuHTe3. /[Ba B3aMMOCBS3aHHBIX U B3aMHO IPOTHUBOIOIOXKHBIX METOAbI MbIlIUIeHUs. C OJIHOI CTOPOHBI - 3TO pa3iioKEHUE EPBUYHOTO
00BEKTa Ha COCTaBHBIEC YACTH, U3 BTOPOTO - BHIBEJCHNE BHIBO/Ia HA OCHOBE OT/IEJIBHBIX IPOSIBICHUI.

AHAJIOTHH - BBIBO/IbI Ha OCHOBE 110/100us. B yue6HOM mpoliecce aHamoruu no3BosisiioT 3¢ (HEeKTUBHO UCIIOIB30BaTh PAHbIIE BBIyUEHHBIN MaTepHra
WM 3HAHWE YYEHUKOB, JOOBITOE MPU H3yUYEHUH JIPYTUX MPEIMETOB HIIM B IOBCETHEBHOM KU3HU. SIPKUM MIPUMEPOM ITOTO SBIISECTCS THIPOJUHAMUYECKAS
aHAJIOTUSA JEKTPUUYECKOTO KPYTa, B KOTOPOM ANEKTPUUECKUN TOK UMUTHUPYETCS] TOTOKOM BOJIbI, TPOBOJHUKH - TpyOaMu, BOJIBTMETP - MAHOMETPOM U T.1I.

Mopaesu. 310 00BEKTHI WK TOCTPOCHHUS, KOTOPhIE UMEIOT (POPMAIbHOE CXO/CTBO C HATYPaIbHBIMH OOBEKTAMH WM JIOTHYECKMMH MOCTPOCHHUSIMH.
PaznuuaroT Mmonenu maTepuaibHbIe (MOJIETh ABUTATEINSI, HACOCA, DJICKTPOHHOM JIaMIIbl) U 3HAKOBBIE WK UjcabHbIC (Tpaduku, hopMysl, Tpadsl).

CJoBecHbIe MeTOIbI OOYUCHHSI OCHOBAaHBI Ha OOIIEHWH YUYUTENIS U YICHUKOB C TIOMOIIBIO si3bIKa (BepOasibHbIe (hopMbl). CITOBO YUUTEIS SIBIASETCS
OJTHOBPEMEHHO HE TOJILKO HOCHUTEIeM HH(OpPMAIMK, HO U OPTAHU3YIOIIUM U CTUMYTHPYIOIIHM (DaKTOPOM.

Becena. OGy4yeHre MpouCXoIUT Ha OCHOBE OOILEHUS MEXKY YUUTEIEM U YUEHUKAMHU ITyTeM B3aUMHOT0 0OMEHa BOIPOCAMH U OTBETAMH MEXIY
yuuTeneM U yueHuKamu. (HHeKTUBHOCTH Oece/ibl TOCTUTAeTCs TOTAa, KOTa:

- OHa OpPraHU3yeTCsl Ha OCHOBE 3HAKOMOI'0 YU€HHKAaM MaTepuaa;

- BOIIPOCHI BEIOMPAIOTCS TAKUM 00pa3oM, YTOOBI OTBETHI OBLITH OHO3HAYHBIMU;

- BOIIPOCHI CTaBATCS BO B3aHMOCBSI3H;

- IOCTUTAETCS YETKUI OTBET.

becena obecnieunBaeT Xxopouryr 00paTHYIO CBsI3b, HO TPeOyeT MHOTO BPEMEHH JIJIsi OBJIaICHHS HOBBIM YY€OHBIM MaTEPHATIOM.

Paccka3s. DTo KOpOTKOE BO BPEMEHH H3JIOKEHHE y4eOHOr0 MaTepuana, KOTOPbIi 3HAKOMHUT YYEHHUKOB C BIIOJIHE HOBBIM (HJIA TTOYTH HOBBIM)
MaTepuasoM; rpeodiagaeT KoHcTatanus (akToB I OMHMCAHUE SBICHUI.
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IosicHenusi. KopoTkoe Bo BpeMeHH U3JI0KEHHE MaTepHralia, B KOTOPOM YCTaHABIUBAIOTCS (DYHKIIMOHAIBHBIE WK APYTHE CBSA3H MEXTY
(U3NYECKUMU SIBICHUSIMU, BETHYNHAMH, ICTAIISIMU.

Jlexuus. J[nurensHoe BO BpeMEeHU U3JI0kKEHHE Y4eOHOro MaTepHalia yuuTeseM, KOTOpoe He NepephIBaeTCsl BONPOCAMU YYEHHUKOB. JIeKuus JomKHa
OBITh BRICOKOHAYYHOM, YMOIIMOHAIBHOM 1 YETKO CIUTAaHUPOBaHHOH. OHA TaeT BO3MOYKHOCTh IMOAATh YICHUKAM CHCTEMaTHYECKIE 3HAHUS B KOMITAKTHOU
(dbopMe IpH UX CPAaBHUTEIBHO OOJIBIIOM 00BEME.

Ha nexiuu TshKeno oCyIecTBIATh KOHTPOJIb YCBOSHUS 3HAHUH, IOCKOJIBKY OTCYTCTBYET 0OpaTHasi CBSI3b.

K wiumiocTpaTHBHBIM MeTOAaM 00y4eHUs IPUHAUICKAT JEMOHCTPAIIMOHHBIHN SKCIIEPUMEHT, TEXHUYECKUE CPEICTBA O0YUEHHUs, pUCYHKH, TaOJIUIIBI,
YepPTEIKH, IKCKypcuu. [ TaBHast 0COOCHHOCTD MILTIOCTPATHBHBIX METOOB 3aKIFOYASTCS B TOM, YTO BCS MHPOPMAIUS K YICHHUKY TIOCTYIAeT Yepe3
3pUTEIbHBIE 0Opa3BlI.

IIpuopureTrHbie BUAbI U GOPMBbI KOHTPOJIA N0 Ppu3uKe
B 3aBucumMocTu ot TOr0, KTO OCYIICCTBIISICT KOHTPOJIb PE3YJILTATOB y‘IG6HOﬁ ACATCIIBHOCTH YUallIUXCs, BBIACIIAIOT CICAYIOMINUC TPU THUIIA KOHTPOJIA:
1) eHewnuit KOHTPOJH (OCYIIECTBISACTCS YIUTEIEM HaJl JeATEIbHOCTHIO YUCHHUKA);
2) e3auMmHbLI KOHTPOJIb (OCYILIECTBIISACTCS YYEHUKOM HAJl JESTEIHLHOCTHIO TOBAPHILIA);
3) camokonmpob (OCYIECTBIACTCS YICHUKOM HaJl COOCTBEHHOM JIEATEILHOCTHIO).

JUis yqamuxcs ¢ TOUYKH 3peHHs UX JMYHOCTHOTO pa3BUTUS HauOoJiee BaXKHBIM TUIIOM KOHTPOJIS SIBJISIETCS. CAMOKOHTPOJIb. DTO CBSI3aHO C TEM, UTO B
X07Ie CAMOKOHTPOJISI Y4€HUK OCO3HAET MPABUIBLHOCTH CBOMX JCUCTBHI, 0OHAPYKUBAET COBEPILIEHHBIE OIIMOKU U aHATU3UPYET UX. DTU ACUCTBUS yUeHUKA
MO3BOJISIIOT €MY B JalIbHEHIIEM NpelynpeKaaTh BO3MOKHbIE OIIMOKH M ONTUMAIbHBIM 00pa3oM (OpMHPOBATH OCTATOYHbIE 3HAHUS.

B3auMHBI KOHTPOJIb MTO3BOJISIET yUaIuMcs 3apUKCUPOBATh BHUMaHHE HAa OObEKTUBHOW CTOPOHE KOHTPOJIS pe3ynbTaToB o0yueHus. [Ipoepsis
paboTy OHOKIACCHUKA, YUEHUK CBEPSET €€ C 3TAJIOHOM M OJIHOBPEMEHHO, BO BHYTPEHHEM IUIaHE, CBEPSIET C 3TUM K€ 3TAJIOHOM COOCTBEHHBbIE 3HaHMs. B
X07ie pabOoThI C ATAJOHOM YYEHHK (PUKCHPYET B CBOEM CO3HAHMU COCTaBHBIE 3JIEMEHTHI 3HAHUS 1 OCHOBHBIE STAllbl BHIOJHEHUSI KOHKPETHOTO 3aaHus,
YTOUYHSS U IPUBOJIS B CUCTEMY Y4eOHYI0 HH(POpPMALHIO, T. €. IpeBpallas ee B 3HaHue. B3auMHbIM KOHTPoJIb 3P PEKTUBHO MOATOTaBINBAET YUEHUKA K
CaMOKOHTPOJIIO.

Buasl koHTpOIIS

BxoaHasi AMarHoCTHKA OOBIYHO MPOBOIAT B Havase yueOHOro rojia, MoJyrous, YeTBEPTH, Ha MEPBHIX YPOKAaX HOBOTO pa3/ieia WK TeMbl y4eOHOTO
Kypca. E€ pyHKImoHanbHOE Ha3HaYeHNE COCTOUT B TOM, YTOOBI U3yUUTh YPOBEHb FOTOBHOCTH y4aIllUXCs K BOCIIPUATHIO HOBOI'O MaTrepuaia. B Hauase roga
HE00XO0AUMO MPOBEPUTH, YTO COXPAHUIIOCH U UTO «YJIETYYHIIOCh» U3 U3YYEHHOTO NIKOJbHUKAMU B IIPOILIOM Y4eOHOM roy (IPOYHOCTh 3HAHUH WK
OCTaTOYHbIEC 3HAaHUS, B COBPEMEHHOI TEPMUHOJIOTHH).
Ha ocHOBe BXOHOI THarHOCTUKY YUHUTENb IUTAHUPYET U3y4eHHEe HOBOT'O MaTepHaia, peIycMaTpruBaeT COMMyTCTBYIOIIEE IOBTOPEHHE, TPOopadbaThiBaeT
BHYTPH- U MEXTEMHBIE CBSI3U, AKTYAJIM3UPYET 3HAHUSA, KOTOpPBIE paHee He ObUIN BOCTPEOOBAHBI.

Texkyuii KOHTPOJIbL — camas OTlepaTUBHAs, TMHAMUYHAS ¥ THOKas MPOBEPKa pe3yabTaToB 00ydeHus. TeKymuii KOHTPOJIb COMPOBOXKIAET MPOIECcC
(opMHpOBaHKS HOBBIX 3HAaHUM U YMEHH, KOTJja elle paHoO rOBOPUTh 00 UX cpopMupoBaHHOCTH. OCHOBHAS 11€Ib 3TOTO KOHTPOJISI — IPOBECTH AHAIM3 X0Ja
(dbopMHUpOBaHUS 3HAHUHM U YMEHH. DTO JaeT BO3MOXHOCTh YUUTEII0 CBOEBPEMEHHO BBISIBUTH HEJOCTATKH, YCTAHOBUTH MX MPUUMHBI U MIOATOTOBHUTD
MaTepHabl, IO3BOJISIIOIIME YCTPAHUTh HEJIOCTATKH, UCIIPABUTH OLIMOKHU, YCBOUTH MPABUIIA, HAYUYUTHCS BBIIOIHSITH HYXKHbBIE ONEpaIly U AEHCTBUSL.
Texymumii KOHTPOJIb OCOOCHHO BaXKEH IS YUUTENS KaK CPEACTBO CBOEBPEMEHHON KOPPEKTUPOBKU CBOEH JIEATEIILHOCTH, T03BOJISICT BHECTH U3MEHEHUS B
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IUTAHUPOBAHKE U MPEAYIPEAUTH HEYCIIEBAEMOCTh YUAIUXCS.
B xoze Texyiero KOHTpoIIsi 0COO0YI0 3HAYUMOCTh TPHUOOPETAET OLICHKA YUUTENS (AHATUTUYECKOE CY)KJICHHUE), OTMEYAIOIIIasi YCIIEXH U HEJ0USThl M OITMOKU U
00BSICHAIONIAs, KAK UX MOKHO HCIPaBUTh. [lepeBoj OLIEHKH B OTMETKY Ha 3TOM 3Tarle HY)KHO MPOBOAUTH OYEHb OCTOPOXKHO, BE/Ib YUECHHUK M3ydaeT HOBBIH
MaTepuai, OH UMEeT MPaBo Ha OLIMOKY U HYXKIA€TCs B ONPEIEICHUN U YCBOSHUH MOCIIEI0BAaTEIbHOCTH YU€OHBIX ACMCTBUIA, BBIMOTHEHHE KOTOPBIX
MIOMO>KET MPUCBOUTH YUeOHBIN MaTepuai. JTa MocieA0BaTeIbHOCTh YUeOHBIX e CTBUI, BOOOIIE TOBOPS, MOXKET OBITh Pa3HOM JIJIsl pa3HbIX YUEHUKOB, U OHA
JOJKHA pa3palbaThIBaThCs YUUTEIEM U YIYEHUKOM COBMECTHO. TONBKO Tak MOKHO TOJZIEpKaTh CUTYallUIO YCIeXa, C/ieflaTh CAMOOIIEHKY 0oJiee aleKBaTHON
U cOpMHUPOBATH MPABUIIBHOE OTHOIIEHHE YUYEHHKA K KOHTPOJIIO.

TemaTu4yeckuii KOHTPOJIb IPOBOAUTCS MOCIE U3YUEHUS! KaKONH-IMOO0 TeMBI U IBYX HEOOJBIINX TEM, CBSI3aHHBIX MEKIY COOO0M IMHEHHBIMU
cBsI3AMU. TemaTuyeckuii KOHTPOJIb HAYMHAETCS Ha IOBTOPUTENHHO-00001Iatonmx ypokax. Ero nens — 06001enne u cucteMaTu3anus yaeOHOro Marepuasia
BCEU TEMBL.

Opranu3sys MOBTOPEHNE U MPOBEPKY 3HAHUI U YMEHUI Ha TAKHX YpPOKaX, yUUTEb MPEAYNPEKIacT 3a0bIBaHUE MaTepUalla, 3aKperuisieT ero kak 0asy,
HEO0OXOIUMYIO JUIsl U3y4eHUs TOCTIEAYIOIINX pa3AesioB y4eOHOT0 MpeaMeTa.
3amanus U1 KOHTPOJIBHOM paboThl pacCUMTAaHbI Ha BBIABJICHHE 3HAHUH BCEH TEMBbI, HA YCTAHOBIIEHHE CBSA3EH BHYTPU TEMBI M C TIPEABIAYIINMH TEMaMHU
Kypca, Ha YMeHHUe NIepeHOCUTh 3HaHMSI Ha APYroil MaTepuall, Ha MOMCK BBIBOJIOB 00OOIIAIOIIETO XapaKTepa.
IIpeaBapuTenbHblii U TEKYLIUN KOHTPOJIb, @ TAKXKE NIEPBasi 4aCTh TEMATUYECKOTO KOHTPOJIS 3HAHUH SBISIOTCS, 110 CYTH, (OPMHUPYIOLIUM
KOHTPOJIeM 3HaHu| U yMeHul. TeMaTuueckuii KOHTPOJIb (BTOpasi 4aCTh) U HTOTOBbIi KOHTPOJIb ITPU3BAHbI KOHCTATUPOBATh HAIMYUE U OILICHUTH
pe3yabTaThl 00yUeHHs 32 JOCTATOYHO OOJIBIION MPOMEXYTOK y4eOHOTO BpEMEHU — YETBEPTh, MOIYTOAME, TOJI WK CTYIeHb 00yueHHs (ToCyaapCTBeHHAs
urorosas arrectanust OI'D u EI'D).

YCTHBI U NHCBMEHHBIH KOHTPOJIb
YerHblii onpoc TpeOyeT yCTHOTO U3JI0KEHUS YYEHUKOM U3Y4E€HHOTO MaTepHalia, CBI3HOTO ITOBECTBOBAHUS O KOHKPETHOM 00BEKTE OKPYKAIOIIEro MUpa,
¢bu3nvecKoM siBIICHUH, (PU3NIECKON BeTMUMHE, TPUOOPE UM YCTAaHOBKE, 3aKOHE MM TEOpUH. Takol ormpoc MOXKET CTPOUTHCS Kak Oecesa, paccka3 yueHHKa,
00BsACHEHHE, U3JI0KEHNE TEKCTA, COOOIIEHNE O HAOJIIOCHHHU WIIH OILITE.
KpaTlme OIPOCHI IIPOBOJATCS:

IIpU MPOBEPKE MPOUEHHOTO HA YPOKE B KOHIIE YPOKa;

IpY IPOBEPKE MPOIIEHHOT0 Ha YPOKE B Hayaje CIAeIYIONIEro YPoKa;

IIpU MPOBEPKE JOMAIITHETO 3a/aHNUS;

B IIPOIIECCE MOATOTOBKHU YUAITUXCS K U3yYSHHIO HOBOTO MaTepHasa;

BO BpeMs Oeceibl I0 HOBOMY MaTepHay;

IpY TIOBTOPEHHUH MIPOIIEHHOT0 MaTepHaa,

IpU PEIICHUH 3a1a.

Bosee 06cTOsTENBHBIN YCTHBIN OMPOC MOKET COMPOBOXKIATHCS BHIMIOJIHEHUEM PUCYHKOB, 3aITUCSIMH, BEIBOJAAMH, IEMOHCTPAIIUEH OMBITOB | MPUOOPOB,
pelieHrueM 3ajau.

VY CTHBIH 0MpoC Kak JUAJIOT YUUTENs C OAHUM YICHUKOM (MHAMBHUIYaIbHBIN OMPOC) MM CO BCEM KJIaccOM (OTBETHI C MECTa, (PPOHTAIBHBIN OMPOC)
MIPOBOAMTCS OOBIYHO Ha MEPBBIX ATaax o0y4eHus, Koraa

TpeOyeTcsl yTOUYHEeHHe U Kilaccu(uKanus 3HaHHIA;

MIPOBEPSIETCS, UTO YK€ YCBOCHO HA ATOM 3Tare 00y4YeHHs, a YTO TPeOyeT AOMOTHUTEIHHOTO YI€OHOTO0 BPEMEHH HIIH JPYTHX CIIOCOOO0B YUeOHOM
paboTHI.
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Jnist yaeOHOTO AManora OueHb BayKHa MPOJyMaHHasi CUCTEMa BOIIPOCOB, KOTOPBIE MPOBEPSIIOT HE TOJIBKO CIIOCOOHOCTh YUEHUKOB 3alIOMUHATD U
BOCIIPOM3BOANTH HH(OPMAINIO, HO 1 OCO3HAHHOCTH YCBOCHUS, CIOCOOHOCTh PAacCy’KAaTh, BEICKAa3hIBATh CBOE MHEHNE, apTYMEHTHPOBATH BHICKa3bIBAHHE,
aKTHUBHO y4acTBOBATh B 001Iel Oecene, yMeHue KOHKPETU3UPOBATH OOIINE MTOHATHS.

IInceMeHHBIH OMPOC TPOBOAMUTCS, KOT/Ia HY)KHO TIPOBEPUTH 3HAHUE ONPEIeNeHH, ()OPMYITUPOBOK 3aKOHOB, CIIOCOOOB pelIeHHs yueOHbIX 3a1a4,

TOTOBHOCTb OPUEHTHUPOBATHCS B KOHKPETHBIX NPpaBUiIaX U 3aKOHOMEPHOCTSAX U T. 1. [Ipu mpoBeieHn MMCbMEHHOT0 OIPOCa OYEHb BaXKeH (DaKTOp BPEMEHH.
OOBIYHO TPOBOJIATCS TUHAMUYECKHE ONPOCHI MPOAOIDKUTENLHOCTHIO 5—10 MUHYT, KpaTKoBpeMeHHbIe — 15—20 MUHYT U JuuTenbHble — 40—45 MUHYT.

IIucbMeHHBbINH KOHTPOIb

Jrj;ln dopma/uennb Bpems Onucanue
[IpoBonures:
- B HayaJie ypoKa;
du3nvyeckui AMKTAHT - 2 BapuaHTa.
TekcT BONpPOCOB:
- KOHTPOJIb 3HaHUA (hopMyJ1, 0003HAUEHU, - IPOCTOM, TAKOHUYHBIII;
1 €IMHUIL] U3MEPECHU; 10 Mus - JIETKO BOCIIPUHHUMAEMBIN Ha CIyX;
- TpeOyrolHii KpaTkoro oreera (hopmyna,
Ienb: BhIABIEHUE TOTOBHOCTH K BOCTIPUSITHIO bopMynupoBKa, MPOJOJIKEHHE MPEATIOKEHHUS, CXEMA,
HOBOT'O MaTepuarna; rpaduk, BRIYUCIEHUS TOJIBKO HA MPSMYIO MOACTAHOBKY B
- MPOBEPKa IOMAIITHETO 3a/IaHuUs dbopmyny U T. 10.).
[Tay3a Mexxy BompocaMu JOCTaTOYHA JUTS 3aIIUCH
OTBETAa yJallUMHCs (YCTAHOBUTH ONBITHBIM ITyTEM)
CamocrosiTesbHasi padora [IpoBonuTes:
- B HayaJIe ypoKa WJIN B KOHIIE YPOKa;
- KOHTPOJIb YCBOEHUS TEKYILEro MaTepuana; - 2 BapHUaHTa;
2 - 3aKpeIlICHUE U3YYEeHHOI0 MaTepUaa; 1020 mun |-  Ge3 BapUaHTOB, OOILAs JIJIs BCEX.
3amanus ajis paboThI:
Llenb: BeIIBIEHUE YMEHUS paboTaTh ¢ 1. u3 3a1ayHuKa
y4eOHBIM TEKCTOM (M3YydeHUE HOBOTO 2. aHaJOTUYHBIX pa300pPaHHBIM B Kjlacce, U ¢
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MaTepuana);
- BBISIBJICHUE YMEHUS BBISIBIISITH CTPYKTYpPHBIE
3JIEMEHTHI y4eOHOH HHpopMaIu

JICMCHTAMU yCJIO)KHeHI/ISI
2. 3aJ1a4a ¢ Pa3BUBAIOIINMCS COJICPIKaHUEM
3. TEKCT, COCTABJIECHHUE TAOJIHIT

IIpakTuyeckas padora

Iens:

- 3aKperieHue TEOPETUYECKUX 3HAHMUIA;

- 0TpaboTKa KOHKPETHBIX YMEHH (HaOII01aTh,
OMHCHIBATh OOBEKT WJIU SIBJICHUE);

[IpoBonures:

- Ha TI0OOM 3Tame ypoka, KpoMe Hadajia ypoKa;

- BO3MOKHA MHIUBUAyallbHas paboTa, paboTa B mape u
rpyIImoBas pabora.

- 0TpaboTKa KOHKPETHBIX YMEHHH (cOopka 10-20 mun | 3amanus aist paboThI:

AIEKTPUYECKON LIeTIH U - OZIMHAKOBBIE 3aJJaHMsl, IPEATOIAralolie pa3Hble

T. IL.); CITOCOOBI BBHITIOJIHEHUS

- 0TpabOTKa KOHKPETHBIX YMEHUH - pas3Hble 3a/laHusl, IPEINoIaraIlrue OJIMH 1 TOT Ke
(KOMIIBIOTEPHBIIN SKCTIEPUMEHT, MTOATOTOBKA CHoco0 BBITOTHEHHS

claiia Mpe3eHTaIMH | T. 11.)

JlaGoparopHasi pabdora

Iens:

- 3aKperIeHrEe 3HAHU; [IpoBoauTcs:

- OTKpPBITHE HOBOTO 3HAHUS; - Ha JIToOOM JTare ypoka, KpoMe Hayaja ypokKa;

- 3HaHHe MPaBUJI U IPOLEAYP MPSIMBIX - BO3MOKHa MHJIMBUIyalbHas paboTa, paboTa B mape u
M3MepeHnil PU3NIECKUX BEITHYNH; rpynmnosas pabora.

- 3HaHWE MPABUJI U MPOLETYP KOCBEHHBIX 30-40 mun | 3amaHus 11 pabOTHI:

M3MepeHni PU3NIECKUX BEIHYNH; - paboTa 1o TOTOBOW WHCTPYKIIUU;

- YMEHHE MOJIb30BaTHCS U3MEPUTETHLHBIMU - paboTa Mo UHCTPYKIUH, pa3pab0TaHHOM KOJJIEKTUBHO;
npubopamu U 000pyOBaHHEM KaOMHETa - OJIHO 3aJlaHHe Ha OJJMHAaKOBOM 00OpY/IOBaHUMU;
busuky; - OJTHO 3aJ]JaHUE HA Pa3HOM O00OpPYIOBaHUHU

- YMEHHE MMPUMEHSThH 3HAaHUS B HOBOM

CUTYalluu

Tect [IpoBonuTes:

Leuns: - B JIIO0OI MPOMEKYTOK BPEMEHH Ha YPOKE;

- BBISIBJICHUE 3HAHUI U YMEHHI 110 TeKyIIeEMY - 110 BapUaHTaM;

MaTepHainy; 10-15 vum 3ananus 11 paboThI:

- BBISIBJICHHE OCTAaTOYHbBIX 3HAHUW U YMEHU;

- ITIO3BOJISICT HOJIy‘II/ITB KOHerTHBIe CBCIACHUS O
npoOenax B 3HAHUSIX;

- II0O3BOJIAET UCIIOJIB30BaTh IPOLEAYPY

- OTKPBITHIM TECT C BHIOOPOM OTHOTO MPAaBUIBLHOTO
OTBETA U3 YETHIPEX OTBETOB;

- Ha COOTBETCTBUE, C 3alKChI0 OTBETA B BUE YUCIOBOTO
KOZa;
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paboTe ¢ ATaIOHOM

B3aMMHOTI'O KOHTPOJIA WX CAMOKOHTPOJIA IMpU

- Ha YCTAHOBJICHUC U3MCHCHUA (1)I/ISI/I‘-IGCKI/IX BCJIMYHH,
XapaKTEPU3YIOIIUX MPOIECC

KonTpoabsHas padora

[IpoBonures:

- C Hauaja ypoka;

- IO BapUaHTaM.

3amanus ajs paboThI:

- 3a/1aHUs 0a30BOTO MHHUMYMa;

U yMEHUU

- KOMIUJIEKCHAs MPOBEpKa MPEIMETHBIX 3HAHHM

6 o 30—40 muH |- 3aJaHKs HA CBSI3M U3YYEHHOI'O0 MaTepuaia BHYTpH
- MIO3BOJISIET MMPOBECTU KOHCTATHPYIOIINMA TeMbL-
KOHTPOJIb U BBISIBUTH PE3YIbTAThl O0yUEHUS ’
- 33/1aHUA Ha CBSI3M U3YYEHHOI'0 MaTepuasa ¢ paHee
M3YYEHHBIMHU TEMaMU;
- 33/1aHHS TBOPYECKOTO XapakTepa
[IpoBonures:
- C HayaJia ypoka;
- 10 UHJIMBU1yaJIbHBIM BapHaHTaM.
3aver Y p
" 3amanus ajs paboThI:
- MIO3BOJISIET MMPOBECTU KOHCTATHPYIOIINMA
- i depeHIIPOBaHHbIEC IO YPOBHIO CI0KHOCTH;
KOHTPOJIb U BBISIBUTH PE3YJIbTAThl O0yUCHUS;
7 40-90 MMH | - TOCTPOCHBI HA OCHOBE TIEPEUHs 00513aTeTHLHBIX

BOIIPOCOB U 33]1a4;

- IOCTPOEHBI HA OCHOBE MEPEYHS JOMOIHUTEIbHBIX
BOIIPOCOB U 33]1a4;

- IIOCTPOEHBI ¢ YUETOM TOT'0, KAKME 3HAHUS U YMEHUs
clenyeT IpOBEPATh Y JAHHOI'O YYEHUKA

Cpoku peaau3anuu padoyeid mporpaMmbl

Temarnueckoe manupoBaHue B 9 kiacce coctariieHo Ha 105 4, B pacuere 3 B Heaento. Cpok peann3anuu nmporpammsl 1 roa. 2019-2020.

He.]'leBbIe YCTaHOBKH AJIA KJ1acca

TpeboBanust K YpOBHIO MMOATOTOBKH yJamuxcs 9 kinacca (60a30BbIi yPOBEHB)

B pe3yabrare uzyyenusi U3aMKH Y4YEHHMK J0JKEH
3HATH/IOHUMATD:
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- CMBICII IOHATHIA: (pu3MYecKoe sSBIeHHE, (PU3MUECKUI 3aKOH, B3aUMOCHCTBHE, DIEKTPUIECKOE T0JIe, MAaTHUTHOE TT0JIe, BOJTHA, aTOM, aTOMHOE SAPO,
MOHU3UPYIOLINE U3ITYUCHHUS,;

- CMBbICH (PU3MUYECKUX BEIUYHH: MTyTh, CKOPOCTh, YCKOPEHHE, Macca, CHJIa, UMITYJIbC, paboTa, MOIIHOCTh, KWHETHYECKAs SHEPTHsl, OTEHIMAIbHAS
sHEepTHsl, KO3PPHUIIUEHT MOJIE3HOTO ACHCTBUS;

- CMBICJI (I)I/I3I/I‘-IGCKI/IX 3aKOHOB!: HLIOTOHa, BCCMUPHOTO TATOTCHUSA, COXPAaHCHHUA UMITYJIbCA U MeXaHUYECKOU OHCPIUH.

Ymers:

- OIIMChIBATHh U OGBHCHHTB (1)I/I3I/I‘-I€CKI/IC SABJICHHA: PaBHOMCPHOC HpHMOHHHeﬁHOe ABHUKCHUC, PABHOYCKOPCHHOC HpHMOHHHeﬁHOe JABHMKCHUC,
MeXxaHH4YecKre KoueOaHusl U BOJIHBI, JIEKTPOMArHUTHYIO HHAYKIIHIO;

- UCTIOJIB30BATh (PU3NYECKHE TPUOOPHI U U3MEPUTEIIbHBIE HHCTPYMEHTHI JUIsl U3MEpPEeHUs (PU3NYECKUX BEIMUMH: PACCTOSHUS, IPOMEKYTKA BPEMEHH,
CHJIBI;

- IPEJCTABIATH PE3YIbTATHI U3MEPEHUI C TOMOIIBIO TaOIUII, TPaUKOB U BRIABISATH HAa ATOI OCHOBE SMITUPUYECKHE 3aBUCUMOCTH: ITyTH OT BPEMEHH,
CWJIBI YIIPYTOCTH OT yJUTMHEHHUSI IPY>KUHBI, CUIIBI TPEHUS OT CHJIbl HOPMAJIBHOT'O IaBJICHUs, TIepro/ia KoeOaHuil MasiTHUKA OT JAJTMHBI HUTH, IEpHoa
KoseOaHuil Tpy3a Ha MIPYKUHE OT MACCHI TPy3a U KECTKOCTU MIPYKUHBL;

BBIpaXaTh PE3yIbTaThl H3MEPEHUN U PacueToB B eauHUIIAX MexayHapoaHoi cucteMsl (Cn);

- IPUBOJAUTH ITPUMCPLI ITPAKTHUICCKOT'0 UCITIOJIb30BAHN A (bl/IBI/I‘IeCKI/IX 3HaHUH O MCXAaHUYCCKUX, SJICKTPOMAIrHUTHBIX U KBAHTOBLIX SABJICHUSAX

- pelath 3aa4y Ha IPUMEHEHUE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB;

- OCYIICCTBJIATDH CaMOCTOSITEIILHBIN ITOUCK HH(bOpMaHPIH CCTCCTBCHHO-HAYYHOI'O COACPIKAHUA C UCITOJIb30BAHUEM PA3JIMYHBIX HCTOUYHHUKOB (YLIG6HLIX
TEKCTOB, CIIPABOYHBIX U HAYYHO-MOMYJISIPHBIX W3/IJaHUHN, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa), ee 00pabOTKY U MPECTaBICHUE B Pa3INYHBIX
(dhopMax (CIOBECHO, C TOMOIIBIO TPpahUKOB, MATEMATHUECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

- HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTUUECKON JETEIbHOCTH 1 TTOBCEIHEBHOM JKU3HU: [Tl oOecrieueHus: 0e30MacHOCTH B
nmponecce UCIoJb30BaHUA TPAHCIIOPTHBIX CPCACTB, PAlIMOHAJIIBHOTO ITPUMCHCHUS IMTPOCTHIX MCXAHU3MOB,; OIICHKN 6G3OHaCHOCTI/I paauanuoOHHOTO q)OHa.
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I'padpuxn npoBenenns 1adopaTtopHbix pador no pusuke B 9-x kiaccax

Ne JlabopaTtopHoii paboThI
9

Jlaboparopnas pabota Ne 1 1 yeTBepTH
«HccrnenoBanue paBHOYCKOPEHHOTO JIBMKEHUS 03
Ha4yaJIbHOU CKOPOCTU».

Jlabopartopnast pabota No 2 1 yeTBepTH
«3mepeHne yCKopeHHs: CBOOOTHOTO MaICHUSD».

Jlaboparopnas padota Ne 3 2 4eTBepTh
«I/ICCHCZ[OBaHI/Ie 3aBUCUMOCTH TNE€pUoaa U 4aCTOThI CBO60[[HBIX KOH€6aHHﬁ HHUTSAHOI'O MassiTHHUKA
OT €r0 JUINHBI.

Jlaboparopnas padota Ne 4 2 4eTBepTh
N3yueHue sBIICHUS DJIEKTPOMarHUTHOU
WUHIYKIWH.

Jlabopartopnast pabora Ne 5 3 yeTBepTh
HabnroneHue CrijIonHoro U JIMHEHYaThIX CIIEKTPOB
UCITYCKaHWSI.

Jlabopartopnast pabota Ne 6 3 yeTBepTh
H3mepenue ecTeCTBEHHOro (hoHA JO3UMETPOM.

Jlaboparopuas pabota Ne 7 3 4eTBepTh
W3yuenue neneHus saep aToMa ypaHa 1mo
¢dororpadusm Tpekos.

Jlabopartopnast pabota Ne 8 4 gyeTBepTh
OneHka neproia noxypacnaia HaxoJAIIMXCs B BO3yXe MPOAYKTOB paciaja ra3a paioHa.




Jlaboparopuas pabota Ne 9 4 yeTBEpTH
N3ydeHnue TpekoB 3apsKEHHBIX YacTHUIL
10 TOTOBBIM (poTorpadusim.
I'padmxn npoBeneHnst KOHTPOJBHBIX PadoT B 9-X Ki1accax
Ne KonTposbHO# paboTh
9
CrapTtoBas mpoBepouHasi paboTta 1 yeTBEepTH
KonTponpnas padora Ne 1 3a 1 ueTBepTh 1 yeTBEepTH
Kontponbnas padota Ne 2 3a 2 yeTBepTh 2 4eTBEPTh
[TpomexyTouHas mpoBepoUHas padoTa
KonTponpnas padora Ne 3 3a 3 ueTBepTh 3 yeTBepThH
Kontponbnas padota Ne 4 HMrtorosas mpoBepouHasi pabota 4 9eTBepThH

Bcero: 54
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1. Ilmanupyemble pe3y/bTaThl H3y4YeHHUs Y4€OHOT 0 MpeAMeTa

B npouecce ooyuenun gvinycknuku 9 knacca

Ilo koouguxamopy

Ymenue: paboma

Hayuamca noJIyuam 603MONCHOCMb HAYUUMbCA yya N
c ungpopmayueii
Pa3zoen «3axonwvl 63aumo0eiicmeus u 0BUIHCEHUS me1y
— TOHUMaThb CMBICI OCHOBHBIX (DM3BHYECKUX | — pabomams ¢ 2pagukamu  pagHOMEpHO20 U M-01. TIN-07 T1-01. T1-04
TEPMHUHOB B pazjene «MexaHUKa», OCHOBHBIX | HEPABHOMEPHO20 OBUMNCEHUS, CILOBECHO ONUCHIBAMb PII-01 ’ HI[—OI, T1-07’ T2-01’
M3MYECKUX 3aKOHOB MEXaHUKHU OQHHBLU 6UO OBUNCEHUS, BbICKA3LIBAMb COOCMEECHHbIE ’ ’ ’ ’
¥ CYJCOeHUsi N0  OCHOBHLIM — mMeMaMm  pazoeid, JIT-15, JUT-03, T2-03, T3-01,
onepuposamsv  opmyramu,  GbIMEKAWUMU U3 KO-01, KO-04, T1-11, T2-10,
’ KO-05, ITJI-00 T3-05, T3-08
OCHOBHbIX 3aKOHO8 KUHEMAMUKU U OUHAMUKU
Pazoen «Mexanuueckue Konedanus u 60.-1Hvl. 36yK»
— OCHOBHBIM  ONpENeNeHUSIM  (UBUYECKUX | — HNPUMEHAMb NOLYYeHHble meopemuyeckue 3HAHUsA
BEJIMYUH B JAHHOM pazelie 8 peuwleHuu 3a0ay, OOBACHAMb, 4YeM onpeoensemcs T1-01. T1-06
evblcoma u epomkocms 368yka, 6 yem 3zakaouaemcsa | KO-04, KO-05, T1-08’ T1-13’
cymo makozo A61eHUs. KaxK pesonanc, | KC-05, IT1-00, T3-0 1’ T3-04 ’
nonodcumenvHovle u ompuyamenvhvle nposenenus | PII-01, PY-02. T3’-07 ’
pe3oHaHca, 20e U Ko20a 3Mmo MONCHO UCNOIb308AMb '
Ha npakmuke
Pazoen «Inekmpomazcnummnoe noie»
— TIOHMMaThb CMBIC] OCHOBHBIX (U3UYECKUX | — NPUMEHAMb NpAsUla npasou u J1edol pyK, KO-04. KO-05 T1-01, T1-06,
TEePMHUHOB B  JAaHHOM paslene, B YeM | Oypasuuka 6 OAHHbIX KOHKDEMHbIX  3a0ayax, KC-0 5’ HI/I-OO’ T1-08, T1-13,
3aKJIIOYAETCSl CYTh SIBJICHHS JICKTPOMArHUTHOM | cnocobam noayueHusi nepemerHHo20 21eKmpuiecKozo PL[-OI’ PY-O2, T3-01,T3-04,
WHIYKIUU moKa ’ ' T3-07.
Pazoen «Cmpoenue amoma u amomnozo aopa. Ucnonvzoeanue nepeuu amommnozo a0pay
— OCHOBHBIM  ONpEIeNeHUsIM  (UBHUECKUX | — paccuumsléams 3Hepeuio cesa3u u degexm macc,
BEJIMYUH B JJAaHHOM pasJiesie, TOHUMATh, UYTO U3 | NPOBOOUMb CPABHUMENbHbIU AHAIU3 NII0CO8 U KO-04. KO-05 T1-01, T1-06,
cebs  TpencTaBisieT  MOAENh  aToMa  TIO0 | MUHYCO8  AMOMHOU  IHEPSemUKY, BbICKA3bl8AMDb KC-0 5’ HI/I-OO’ T1-08, T1-13,
Pezepdopay, pabotath ¢ ypaBHEHUSIMH SACPHBIX | COOCMBEHHbIE — CYHCOEHUsL O  NYmAX  Pa3eumuis PLI—OI’ PV-OZ’ T3-01,T3-04,
peakiuit AMOMHOU IHepeemuKU, 0 OUOI02UYeCKOM Oelicmeuu ’ ' T3-07.

paouayuu.
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LleHHOCTHBIE OPUEHTHPHI COJEPKAHUS Kypca (PU3UKH B OCHOBHOM IIKOJIE ONpeNesioTes crennukoil pusnku kak Hayku. [loHATHE «IIeHHOCTH»
BKJTFOYAET €IMHCTBO OOBEKTUBHOTO (CaM OOBEKT) i CYOBEKTUBHOTO (OTHOIIIEHHE CYObEKTa K 00BEKTY), TO3TOMY B KaueCTBE IICHHOCTHBIX OPUEHTHUPOB
¢u3nueckoro 06pa3zoBaHus BBICTYNAIOT O0OBEKTHI, H3ydaeMble B Kypce (PU3MKH, K KOTOPBIM Y yJauuxcs (opMHpYyeTCsl IEHHOCTHOE oTHoIeHue. [Ipu stom
BEAYIIYIO POJIb UTPAIOT MTO3HABATEIbHBIC IEHHOCTH, TaK KaK JaHHBIA YIeOHBIH NPEAMET BXOAUT B TPYIITY MPEJAMETOB ITO3HABATEIHHOTO IIUKJIA, TJIABHAS
1EJIb KOTOPBIX 3aKJII0YAETCs B U3YYEHUH PUPOJIBL.

OCHOBY MO3HABATEJIBLHBIX IIEHHOCTEH COCTABIISIOT HAYYHBIC 3HAHUS, HAyYHBIE METOJIbI TO3HAHMUS, & IECHHOCTHBIC OPUEHTANNHN, POPMUPYEMBIE Y yUAIIUXCS
B IIpoliecce u3ydeHus (PU3NKHU, MPOSIBIISIOTCS:

1. B nmpu3HaHuU IEHHOCTH HAYYHOTO 3HAHUS, €T0 MPAKTUYECKON 3HAUUMOCTH, JOCTOBEPHOCTH;

2. B ierHOCTH (pM3HYECKUX METOJIOB UCCIICIOBAHUS JKUBOU U HEIKUBOW TIPUPOJIBI;

B MMOHMMAHUU CJIOKHOCTH M MIPOTUBOPEUYMBOCTH CAMOTO
mpolecca Mo3HaHus Kak U3BEYHOro ctpemieHus K Mcrune.

B kauecTBe 00BEKTOB IIECHHOCTEH Tpy/ia ¥ ObITA BBICTYIAIO! TBOpUECKas CO3UAATEIbHAS IEATEIBHOCTD, 3JI0POBBII 00pa3 KU3HHU, a IICHHOCTHBIC
OpHUEHTAIINH COoIepKaHUs Kypca (PU3UKHU MOTYT paccMaTpuBaThCs Kak (pOPpMUpPOBaAHUE!

3. YBaXUTEIBbHOT'O OTHOILLIEHHUS K CO3UAATENIbHON, TBOPUECKON NeATEIbHOCTH;

4. TTonnmanust HeoO0xoaMMOCTH () (PEKTUBHOTO U OE30TTaCHOTO MUCIIOIB30BaHUS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

5. [TorpebHOCTHU B 6€3YCIOBHOM BBIMIOTHEHUH MTPABHII OE30MTACHOTO UCTIOIh30BAHUS BEIIECTB B MOBCEIHEBHOMN KH3HU;

6. Co3HaTenpHOT0 BhIOOpa Oyaymiel mpodeCCHOHAIBHON IeATEILHOCTH.

Kypc pusuku obranaer BO3MOKHOCTIMHU 151 POPMHPOBAHUS KOMMYHUKATHBHBIX IIeHHOCTEI, OCHOBY KOTOPBIX COCTaBJISIOT IPOIECC OOIIEHuS,
rpaMoOTHasd p€ub, a HCHHOCTHLIC OPUCHTALIMN HAIIPABJICHBI HA BOCIIMTAHUC Y YUHAIIIUXCA:

1. [IpaBHIBHOTO UCTIOIB30BaHMS (PU3HUECKON TEPMUHOIOTHH U CUMBOJIUKY;

2. HOTpe6HOCTI/I BCECTU AHUAJIOT, BBICIIYIIMBATH MHCHHEC OIIIOHCHTA, Y4aCTBOBATH B JUCKYCCHUH,

3. CriocoOHOCTH OTKPBHITO BBIpaXKaTh U apryMEHTHUPOBAHO OTCTAUBATH CBOIO TOUKY 3PEHHUS.

JINYHOCTHBIMM pe3yabTaTaMM 00y4YeHHs (U3UKE B OCHOBHOI IIKOJIE SBIISIOTCS:
* c¢(hOpMHUPOBAHHOCTD MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs;
* yOEKIEHHOCTh B BO3MOKHOCTH TTO3HAHUS TPUPO]IbI, B HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOJIB30BaHUs JOCTH)KEHUNM HAYKH M TEXHOJIOTHI IS NajbHeIero
Pa3BUTHS YEJIOBEUECKOro O0IIECTBA, YBAXKEHUE K TBOPLIAM HAyKH M TEXHUKHU, OTHOIICHUE K (PH3UKE KaK 3JIEMEHTY O0IIeUeIOBEUeCKOH KYIIbTYPHI;
* CaMOCTOSITEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHHUI;
* TOTOBHOCTb K BBIOOPY KHU3HEHHOTO ITYTH B COOTBETCTBUH ¢ COOCTBEHHBIMU MHTEPECAMHU M BO3ZMOXKHOCTSIMH;
* MOTHBAIUSl 00pa30BaATEIbLHOM NESTEIBHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTHUPOBAHHOTO MOJIX0/1A;
* (hopMupoOBaHHE LIEHHOCTHBIX OTHOIIEHUN APYT K IPYTY, YUUTEII0, aBTOPAM OTKPBITUI M N300peTeHuil, pe3ynbTaTaM 00ydeHusl.
MertanpeaMeTHbIMH pe3yJbTaTaMM 00y4eHHs (U3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:
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¢ OBJIAACHHNUEC HaBbIKAMU CAMOCTOATECIIBHOT'O HpHOGpCTeHI/IH HOBBIX 3HaHHﬁ, OopraHu3alnuunu yqe6H0ﬁ ACATCIIbHOCTH, IIOCTAHOBKH ueneﬁ, MJIaHUPOBAHUA,
CaMOKOHTPOJISI U OLIEHKU PE3YyJIbTaTOB CBOEH NEATEIbHOCTH, YMEHUSIM IPEIBUICTh BO3MOXKHBIE PE3YIbTaThl CBOUX JACHCTBUA;

¢* IOHUMAaHHUEC paSJII/I‘-II/Iﬁ MCKAY UCXOIHBIMU (baKTaMI/I U runore3amMu Ajisd ux O6’b$ICHeHI/ISI, TCOPCTUUCCKUMU MOACIISIMU U

peaibHBIMM  OOBEKTaMM, OBJIQJICHHE YHUBEPCAIbHBIMU Y4YEOHBIMH JCHCTBUSIMH Ha TNpUMepax THUIIOTe3 Il OOBACHEHUS H3BECTHBIX (aKTOB U
HKCIEPUMEHTAIBHOMN MPOBEPKH BBIABUTAaEMbIX THIIOTE3, Pa3paObOTKU TEOPETHUECKUX MOJIENIECH MPOLIECCOB WU SIBJICHUH;

* (opMupoBaHHME yMEHHH BOCHpPUHHMATh, IepepadaThiBaTh M MPEABABIATH WH(OpPMAIMIO B CIOBECHOH, 00pa3HOH, cHUMBOJMYECKOW (opmax,
AHAJIIU3UPOBATL U HepepaGaTBIBaTB MOJIYYCHHYIO I/IH(bOpMaI_[I/IIO B COOTBCTCTBHU C IIOCTABJICHHBIMHU 3adadaMH, BbLICIATH OCHOBHOC COACPIKAHUC
MIPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

* IpuoOpeTeHHe OIMbITa CAaMOCTOSATEILHOTO TOWCKA, aHalmM3a W OTOOpa HMH(OPMALMU C UCIOJIB30BAaHUEM pPA3JIMYHBIX HCTOYHHUKOB M HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH 71 pelIeHHs] T03HaBaTENbHbBIX 3a/1a4;

* pa3BUTHE MOHOJIOTMYECKOHN U THaJOrH4ecKON peyu, yMEHHS BbIpaXaTh CBOM MBICIH U CIIOCOOHOCTHU BBICIYIINBATh COOECEAHNKA, IOHUMATh €r0 TOUKY
3peHusi, MPU3HABATh MIPABO JPYTOro YeIoBeKa Ha NHOE MHEHHUE;

¢ OCBOCHHC IIPUCMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYyalUiAX, OBJIAACHUC 3BPUCTHUICCKUMU METOJAaMU PCIICHUSA Hp06HeM;

* opmupoBanue ymeHH pabOTaTh B TPYIIE C BHINOJHEHHEM pPA3JIMYHBIX COLUANBHBIX pPOJEH, MPEACTaBIATh U OTCTaWBaTh CBOM B3TJISABI U
yOEKIeHUS, BECTU JUCKYCCHIO.

OO0mMMH nNpeAMeTHBIMH pe3yabTaTaMM 00y4ueHUs] (U3UKE B OCHOBHOM IIKOJIE SIBJISIOTCS:

* 3HaHMUS O MPUPOJAE BAKHEUIINX (PUINYECKUX SIBICHUU OKPYXKAIOLIETO MHUpAa M TMOHHMaHUE CMbIcia (PU3MUYECKUX 3aKOHOB, PACKPHIBAIOIIUX CBS3b
W3YYECHHBIX SIBJICHUI;

* YMCHHUMA MOJIB30BAaTHCA METOJAAMU HAYYHOI'O MCCJICAOBAaHUA SIBJICHUI npupoasbl, MpOBOJANUTH Ha6JIIOIICHI/I$I, IJIAaHUPOBATH W BBIIOJHATH SKCIICPUMCHTHI,
o0pabaThIBaTh pe3yabTaThl U3MEPEHUH, MPEICTABIATh PE3YJIBTaThl U3MEPEHUM C TIOMOIIBIO TaOuIl, rpadukoB U (Hopmys, oOHAPYKUBATh 3aBUCHMOCTH
MEXy (PU3NYECKIMHU BETUYMHAMH, OOBACHATH MOJyYEHHBIE Pe3yIbTAaThl U AETaTh BBIBObI, OLICHUBATH TPAHULIBI TOTPELUTHOCTEN PE3yIbTaTOB U3MEPEHUH;

* YMEHHMs IPUMEHATH TEOPETUYECKUE 3HAHUS N0 (PU3HKE Ha MMPaKTUKe, pemaTh pU3ndeckue 3aa4u Ha IPUMEHEHHE MTOJTyY€HHbIX 3HaHUM;

* YMCHHUA U HABBIKW NPUMCHSATDH IMOJTYYCHHBIC 3HAHUS I 06’b$ICHeHI/I$I IMPUHIIMUITIOB ﬂeﬁCTBHH Ba)XXHEUINNX TEXHUYECKHUX

YCTPOMCTB, pelIeHUs] MPAKTHUECKUX 3a]ad MOBCEAHEBHOW JXU3HHU, oOecriedeHuss 0e30MacHOCTH CBOCH >KHM3HH, PallMOHATBLHOTO MPUPOJIONOIH30BAHUS U
OXpaHbI OKPYXKAIOIIECH CPEebI;

* (bopmupoBaHue yOekKICHHUS B 3aKOHOMEPHOW CBS3HM U MMO3HABAEMOCTH SIBIICHUI MPHUPOMABI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BRICOKOW IIEHHOCTHU
HAayYKH B Pa3BUTHHM MaTE€PUATILHON U IyXOBHOM KYJbTYPBI JIIOACH;

* pa3BUTHE TEOPETUYECKOTO MBIIIICHHS Ha OCHOBE ()OPMHUPOBAHUS YMEHUN yCTaHABIUBATH (PaKThl, PA3INYaTh IPUUUHBI U CICICTBHS, CTPOUTH MOAEIH
U BBIIBUTATh TUIOTE3bl, OTHICKUBATh M (OPMYIUPOBATH JIOKA3AaTEIbCTBA BBIIBUHYTBHIX THIIOTE3, BBIBOJAUTH M3 OKCIEPUMEHTAJIbHBIX (DaKTOB H
TEOPETUYECKUX MOoeNeH Pu3ndecKe 3aKOHbL;

* KOMMYHHKATHUBHBbIE YMEHHS JOKJIAJbIBaTh O PE3yJbTaTaX CBOEr0 MCCIIEJOBAaHMs, Y4aCTBOBATh B JUCKYCCHUU, KPATKO M TOYHO OTBEYaTh Ha BOIPOCHI,
UCTOJIb30BATh CIPABOYHYIO JIUTEPATYPY U IpYrHe UCTOYHUKH HHPOPMALIUH.

YacTHBIMH NPeIMETHBIMHU pe3yJbTaTaMu 00ydeHUs (PHU3MKE B OCHOBHOM IITKOJIE, Ha KOTOPBIX OCHOBBIBAIOTCS OOIIUE PE3yJIbTATHI, SIBIISIOTCS:
* MOHUMAHHE U CIIOCOOHOCTH OOBSICHATH Takue (PU3MUECKHE SBIICHUS, KaK CBOOOIHOE MaJCHUE TeJ, KOJIeOaHUsI HUTSHOTO W MPYKMHHOTO MasTHUKOB,
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aTMoc(epHOe JAaBleHHe, Tu1aBaHue Tei, MG Qy3us, 6oyblIas CAKUMAEMOCTh Ta30B, Majlask CAKUMAEMOCTb KHUJIKOCTEH U TBEPABIX Tell, IPOLECCH UCTIapEeHUs U
TIJIABJICHUS BEIIECTBA, OXJIAXKICHUE KUIKOCTH TIPU UCTIAPEHUH, N3MEHEHUE BHYTPEHHEH SHEPTUH Tejla B Pe3yJIbTaTe TeIuIonepeaadyn Wik paboThl BHEITHUX
CHII, 3J'I€KTpI/I3aI_[I/ISI TCII, HarpeBaHHe HpOBO,[[HI/IKOB 3JI€KTpI/I‘-ICCKI/IM TOKOM, 3JICKTpOMaFHI/ITHaSI I/IH,Z[yKLII/ISI, OTpa)KeHI/Ie n HpeJ'IOMJIeHI/Ie CB€TA, ;[chepcml
CBETa, BOBHUKHOBEHUE JTMHEHYATOTO CIIEKTPa H3ITYyUCHUS;

* YMEHHUS U3MEPSTh PACCTOSHHE, NMPOMEKYTOK BPEMEHH, CKOPOCTb, YCKOPEHHE, MaccCy, CUIYy, UMIYJbC, pabOTy CHJIBI, MOLIHOCTb, KHHETHUYECKYIO
SHEPTHIO, TIOTCHIIMAIBHYIO SHEPIHI0, TEMIIEPATyPy, KOJUYECTBO TEIUIOTHI, YACIbHYIO TEIUIOEMKOCTh BEIIECTBA, YACIbHYIO TEIIOTY TUIABJICHHS BEIIECTBA,
BIQXKHOCTh BO37yXa, CWIY ODJIGKTPUYECKOTO TOKA, JJEKTPHUYECKOE HANPSOKEHUE, DIICKTPUYECKUI 3apsij, SJIEKTPHUECKOE COMPOTHUBIIEHUE, (OKYCHOE
paccTositHue cCOOUparomel TUH3bI, ONITHYECKYIO CHITY JIMH3HI;

¢ BJIAACHUC 3KCH€pI/IMeHTa.HBHBIMI/I MeTOoAaMU HUCCIICAOBAHUA B Hpouecce CaMOCTOSTCIBHOTO HSyIICHI/ISI 3aBUCHUMOCTHU HpOfIIIGHHOl"O nyTH oT BpeMeHI/I,
YVUIMHEHUS! TIPYKUHBI OT TPHUJIOKEHHON CHWIIBI, CHJIBI TSDKECTH OT MacChl TeJla, CHJIBI TPEHHS CKOJIBXEHHUS OT TUIOMIAJM CONMPUKOCHOBEHHUS TEN U CHIIBI
HOpMaJ'IbHOI‘O JaBJICHHUSA, CHUIIbI ApXI/IMe[[a oT O6’beMa BBITGCHGHHOﬁ BOJHI, HepI/IO,Z[a KOHC6aHHﬁ MasiTHHKa OT €10 AJIUHBI, 061,eMa raza OT HaBJICHUS HpI/I
MTOCTOSTHHOM TeMIlepaType, CHJIbI TOKa Ha YJacTKE IEMU OT AJICKTPHUUECKOTO HAIPSDKEHUS, DJICKTPUUECKOTO0 COMPOTUBIICHUS MPOBOJIHUKA OT €T0 JTMHBI,
I1oIaaun Honepeqﬂoro CCUCHUA N MaTepI/IaJIa, HaHpaBJ'IeHI/ISI I/IHI[yKLII/IOHHOFO TOKa OT YCHOBI/If/’I €ro BOSGy)K,Z[eHI/ISI, yrna OTpa)KeHI/ISI oT YTJIa naacHus CBCTA,

* MMOHUMAHHWE CMBICIIA OCHOBHBIX (DM3MYECKHUX 3aKOHOB M YMEHHE NMPHUMEHSITh MX Ha MPaKTHUKE: 3aKOHBI AMHAMUKH HBIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUs, 3aKoHbI [lackans u Apxumena, 3aKOH COXPaHEHUs UMITYIbCa, 3aKOH COXPAHECHUS SHEPTUH, 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO 3apsiia, 3aKOH
Oma g yyacTtka 1enu, 3akoH Jxoyns-JIenna;

* NOHMMaHHE NPUHIMIIOB JAEHCTBHS MAaIlIWH, NMPHOOPOB M TEXHUUYECKUX YCTPOMCTB, C KOTOPBHIMH KaXKIBIH YEIOBEK IMOCTOSHHO BCTpEYaeTCs B
MTOBCETHEBHOM KHU3HH, U CITOCOOOB obecreueHnsi 0€30IMacHOCTH MPH UX UCTIOIb30BAHMS;

¢* OBJIAZICHHUC pa3HOO6pa3HBIMI/I CHOCO6aMI/I BBIITOJTHCHU A pacquOB IJIA  HAXO0XKXKICHUS HCH3BCCTHOﬁ BCIIMUNHBI B COOTBECTCTBHUU C YCJ'IOBI/ISIMI/I
MTOCTaBJICHHOM 3a/]a4l HA OCHOBAHWH WCIIOJIb30BaHUS 3aKOHOB (DH3HUKU;

. yMeHI/Ie HCIIOJIB30BAaTh HOJ'IyLIGHHBIe 3HaHUA, YMCHI/ISI 1N HABBIKU B HOBCC,Z[HCBHOfl JKN3HU (6BIT, 9KOJIOI'us, oxpaHa BIIOpOBBSI, oxpaHa Opr)KaIOH_Ieﬁ
Cpelnbl, TEXHUKa O€30MacHOCTH U JIp.)

JINYHOCTHBIMH pe3yJIbTaTaAMU U3Y4YeHHs] Y4eOHO-MeTOIUYEeCKOTro Kypca «Du3uKa»
B 9-X Ki1accax siBisieTcss OPMHUPOBAHUE CIEAYIOMIUX YMEHUM:
— CaMOCTOsITeNTLHO OTPENENSITh U BBICKAa3bIBaTh OOIIHE ISl BCEX JIFOJICH MpaBHiIa MOBEICHUS MPH OOMICHUH U COTPYTHHYECTBE (ITHYECKHE HOPMBI
OOIIIEHUS U COTPYIHUIECTBA).
— B camocrosTensHo CO3JaHHBIX CUTYyallUAX O6H.I€HI/I$I " COTPYAHNYCCTBA, OITUPAACH HA 06H_[I/IC AJI1 BCEX MPOCTHIC ITpaBujia MOBEACHUA, NOCJIATh
BBIOOD, KaKOM MOCTYIOK COBEPIIUTS.

CpencTBOM JOCTHKEHUS ITHX Pe3yJIbTaTOB CIYKUT YU€OHBII MaTepual — yMeHHE ONPEeIIsiTh CBOE OTHOILICHHUE K MHPY.

MeTtanpeaMeTHBIMH Pe3yJIbTaTaMU U3YyUCHHsI yUeOHO-METOUYECKOro Kypcea «Pu3nka» B 9-oM Kinacce ABIAIOTCS (OPMUPOBAHUE CIEAYIOIIUX
YHHUBEPCAIbHBIX YUE€OHBIX JAeHCTBUIL.

PeryasituBubie YY/I:
— CamocTosTensHO (GOpMYIUPOBATh LEJIN YPOKa MOCIE NPEABAPUTENLHOIO 00CYKIECHUS.
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—  Yuurbcs oOHapyKUBaTh U (OPMYIHPOBATH YUEOHYIO POOIIEMY.

— CocTaBiATh MJIaH pelieHust MpooyieMsbl (3a1a4H).

— PabGoras no miany, cBepsATh CBOM JEHCTBUSA C LIETIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIIMOKH caMOCTOATENbHO. CpecTBOM ()OPMHUPOBAHNUS
9THUX JEHUCTBUH CIIy>KaT 3JIEMEHThI TEXHOJOTHH ITPOOJIEMHOr0 00y4UeHHUs Ha Tale U3y4eHHUsl HOBOro Marepuaia. B quanore ¢ yuurenem yduTbCs
BbIpa0aThIBATh KPUTEPHU OLIEHKU M OTMPEAEIATh CTEIeHb YCIEIIHOCTH BBIITOJHEHHS CBOEH PabOThI M pabOTHI BCEX, HCXOS U3 UMEIOIINXCS
kputepueB. CpencTBoM (GOPMUPOBAHUS ITUX JAEHCTBUNA CIIY’)KUT TEXHOJIOTHS OLIEHUBAHMSI YUEOHBIX YCIEXOB.

ITo3naBareabHbie YY /I:

— OpueHTUpOBaTHCA B CBOEH cUcTEME 3HAHUI: CAaMOCTOSITENILHO MPEAINoiaraTh, kakas nHbopMalus Hy>KHa 715 petieHus yueOHol 3a1auu B
HECKOJIBKO IIIaros.

— Or6upaTth He0OXOAUMBIE IJIsl peIIeHUs] Y4eOHO! 3a1a4ll MCTOYHUKH WH(POPMAaLIUH.

— JloObIBaTh HOBBIE 3HAHUS: U3BIIEKATh WH(OPMAIINIO, IPEIICTABICHHYIO B pa3HBIX ¢opMax (TEKCT, TAOIHIIA, CXeMa, WILTIOCTPALUS U Jp.).

— IlepepabaTbiBaTh MOTYYCHHYIO HH()OPMALIUIO: CPABHUBATh U TPYNIUPOBATH (DAKTHI U SBIICHUS; OTIPEACISATh IPUIUHBI IBIICHUI, COOBITHIA.

— IlepepabaTbiBaTh MOTYYCHHYIO HH()OPMAIIUIO: IeJaTh BEIBOJIBI HA OCHOBE 0000IIEHUST 3HAHUIA.

— IIpeoOpazoBbiBaTh HHGOPMAIIHIO U3 OAHOW (POPMBI B IPYTYIO: COCTABIISATH MPOCTOM IIJIaH M CIIOKHBIN TIJIaH y4eOHO-HAYYHOTO TEKCTa.

— IIpeoOpazoBbiBaTh HHGOPMAILIHIO U3 OAHOU (POPMBI B IPYTYIO: TPEACTABIATH HH(OPMAIUIO B BUIE TEKCTA, TAOIHUIIBI, CXEMBI.
CpenctBoM (HOpPMHUPOBAHMS ITHX JCHCTBUN CIYKUT YI€OHBIN MaTepHall.

Kommynukaruusbie YY/I:
— JloHecTH CBOO MO3UIMIO 10 APYTUX: 0GOPMIIATh CBOM MBICIU B YCTHOM M MUCbMEHHON PeUM ¢ y4ETOM CBOMX YUEOHBIX M dKH3HEHHBIX PEUYEBBIX
CUTYyallU.
— JloHecTH CBOIO MO3UIHUIO JI0 JPYTUX: BHICKA3bIBATH CBOIO TOUYKY 3pEHHSI U NBITAThCs €€ 000CHOBATH, IPUBOIS APTyMEHTHI.
— Cuymath Jpyrux, OeITaTbCsd MPUHUMATD JPYTYIO TOUKY 3pE€HUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3pEHUSI.

CpenctBoM GOpMUPOBAHHUS 3TUX AEHCTBUI CITY’KUT TEXHOJIOTHS MPOOIEMHOTO Ananora. Yurars BCIayX U Mpo ceds TeKCTHl y4eOHUKOB U ITPH
3TOM: BECTH «JIHAJIOT C aBTOPOM» (IIPOTHO3UPOBATh Oy/aylllee UTEHHE; CTABUTh BOIPOCHI K TEKCTY U HCKAaTh OTBETHI; IPOBEPATH Ce051); OTIENATh
HOBOE OT M3BECTHOT'O; BBIIENIATH TNIABHOE; COCTABIIATH MIaH. CpencTBOM (hOPMHUPOBAHMS STHX JEUCTBHIA CITYKHUT TEXHOJIOTHS MPOIYKTUBHOTO
yreHus. JloroBapuBaThes C JIOABMU: BBITIOJIHSAS PAa3IUYHbIE POJIM B TPYIIIE, COTPYAHUYATh B COBMECTHOM PEIICHUH NMPOOJIeMBbI (3a/1a4n). Y YUThCS
YBAKUTEIBHO OTHOCUTHCS K MTO3UIINH JIPYTOTO0, IMBITAThCs T0T0BapuBaThes. CpecTBOM IOCTIKEHHS 3TUX PE3yIbTAaTOB CIY)KUT OpraHH3alus Ha
ypoke paboThl B Mapax MOCTOSHHOTO ¥ CMEHHOT'O COCTaBa, TPYIOBbIE (POPMBI pabOTHI.

IIpenmeTHbIMHU pe3yJibTaTaMu H3YUYeHHs Kypca «Pu3uka» B 9-M Kiiacce BASIOTCS GOPMUPOBAHUE CIECTYIOIINX YMEHUH.
1-i1 ypoBeHb (HEOOX0AMMBbIH)
anumecs{ JOJDKHBI 3HaTL/ IIOHUMATh:
® CMBICI TOHSATHH: MarHUTHOE IIOJIe, aTOM, aTOMHOE€ SIpO, PaJMOAKTHUBHOCTh, HOHU3HUPYIOIIME HU3IYyYEHHS; OTHOCHUTEIHbHOCTh MEXaHHYECKOTO
IBUKEHMSI, TPAeKTOpHsl, MHEpLUHUaIbHasl CUCTEMa OTCUeTa, MCKYCCTBEHHBIH CIIYTHUK, 3aMKHYTas CHUCTeMa. BHYTPEHHHUE CHJIbI, MaT€MaTH4YECKHIi
MAasATHHK, 3BYK. H30TOII, HYKJIOH;
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e CMbICT (pU3MUECKUX BEIWYMH: MAarHUTHAas MHIYKIHS, MarHUTHBIM MOTOK, SHEPTHs AJIEKTPOMArHUTHOTO II0JI, TMepeMelIeHne, MPOeKLUs BEKTOopa,
MyTh, CKOPOCTh, YCKOPEHHUE, YCKOPEHNE CBOOOAHOTO MaJIeHUs, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHIla, CHJla TSKECTH, Macca, BEC Tesa, UMITYJIbC,
NEepUOJI, 4aCTOTA. aMILTUTYAA, (a3a, JUIMHA BOJIHBI, CKOPOCTh BOJIHBI, JHEPIUs CBSI3H, 1e(EKT Macc.

e  CMbICI (PU3MYECKUX 3aKOHOB: YPaBHEHUsI KWHEMATUKH, 3aKOHBI Hbpl0TOHA (TIEpBBIN, BTOPOIi, TpETHil), 3aKOH BCEMUPHOT'O TATOTEHHUS, 3aKOH
COXPAHEHMsI UMITYJIbCa, IPUHIMIT OTHOCUTENIBHOCTH ["annes, 3aKOHbI FTapMOHUYECKHUX KOJIeOaHU, MPaBUIIO JIEBOM PYKH, 3aKOH 3JIE€KTPOMAarHUTHON
MHIYKIMH, TpaBwiIo JIeHna, 3aKkoH paAMoakTUBHOIO pacnaja.

2-i1 ypoBeHb (IIPOrpaMMHBIii)
Yuammecs 101KHbI YMETh:
coOMpaTh YCTAHOBKH JIJIsl SKCIIEPUMEHTA [0 OMHMCAHUI0, PUCYHKY U MPOBOJUTH HAOIIOACHUS H3y4aeMbIX SIBJICHUH;
U3MEPATH CHITY TSDKECTH, PACCTOSIHUE; TIPEACTABIATh PE3Y/IbTaThl U3MEPEHHH B BUJIE TAOIUII, BBISBIISATH SMIUPUYECKHE 3aBUCUMOCTH;
OOBSICHATD PE3yJIbTaThl HAOIIOIEHUH U SKCIIEPUMEHTOB;
NPUMEHSTH SKCIIEPUMEHTAIBHBIE PE3YIbTAThI I MPECKa3aHMs 3HAYCHNS BEIUYNH, XapaKTePU3YIOIUX X0 (PU3MUECKUX SBICHUH;
BBIPAXKATH PE3YyJIbTAaThl U3MEPEHUN U PACUETOB B €AMHNLIAX MexXTyHapOIHON CUCTEMBI;
pelaTh 3aja4d Ha IPUMEHEHUE U3YYCHHBIX 3aKOHOB;
IPUBONUTH PUMEPHI IPAKTUYECKOTO UCIIOJIb30BaHUs (PU3NYECKUX 3aKOHOB,;
UCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM JESATEIbHOCTH U B IOBCEIHEBHON JKHU3HH.

OCHOBHOI1 HHCTPYMEHTAPH /151 OLICHUBAHMS Pe3y1bTATOB
OneHka yCTHBIX OTBETOB y4Yaluxcs no gpusnke

Ouenka «5» CTaBUTCS B TOM CIIy4dae,, €CIIM yJallluics MOKa3bIBaeT BEPHOE MOHUMaHNE (PU3NYECKON CYIIIHOCTH PacCMAaTPUBAEMBIX SIBJICHUU U
3aKOHOMEPHOCTEMN, 3aKOHOB U TEOPHI1, 1Ta€T TOYHOE ONPEEICHUE U UCTOJIKOBAHNE OCHOBHBIX IMOHATHM, 3aKOHOB, TEOPUH, a TAKXKE MPABUIBHOE
orpeeneHue pU3NUECKUX BEIUYHH, UX €AUHUI] U CTIOCOOOB M3MEPEHNST; TPABUIIBHO BBHITIOJIHSIET YEPTEKH, CXEMBI U TPAQHUKH: CTPOUT OTBET IO
COOCTBEHHOMY ILJIaHY, COMPOBOKIAET pACCKa3 HOBBIMU ITPUMEPAMH, YMEET IPUMEHUTh 3HAHUS B HOBOW CUTYAIlUU MPU BBIMOIHEHUH MTPAKTHYECKUX
3aJJaHUI: MOXKET YCTAaHOBUTH CBSI3b MEXKIY H3y4aeMbIM U paHee U3YYSHHBIM MaTepHalioM MO Kypcy (PHU3HKH, a TAKKe C MaTepHUaAJIOM, YCBOCHHBIM IIPH
W3y4YEHUU JPYTUX MPEIMETOB.

Ouenka «4» CTaBUTCS, €CIIM OTBET YUCHHKA YJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OLEHKY «5», HO AaH 0€3 UCIIOIb30BaHUS
COOCTBEHHOTO IJIaHa, HOBBIX PUMEPOB, O€3 MpUMEHEHHUs 3HaHU| B HOBOM CUTYalluu, 0e3 UCII0JIb30BAHUS CBA3EH ¢ paHee U3YyUeHHBIM MaTepuaioM, U
MaTepHaioM, YCBOCHHBIM MIPU U3YUYEHHUH JPYTUX MPEIMETOB; €CIH YYallluics JOMYCTHII OJHY OIIMOKY UM He OoJiee IBYX HETOUETOB U MOXKET Ta
UCIPABUTh CAMOCTOSTEIBHO T'HU C HEOOIBIION MOMOIIBIO YUUTEIS.

Ouenka «3» CtaBuUTCS, €CIM y4YaIUIHCs MPaBUIBHO TOHUMAET (PU3NYECKYIO CYIIIHOCTh pacCMaTPUBAEMbIX SBJICHUI U 3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS OT/IeNIbHbIE MPOOEIBl B YCBOEHUH BOIPOCOB Kypca (pU3UKH, HE MPENATCTBYIOIINE JalbHEHIIIEMY YCBOGHHUIO TPOrPaMMHOT0 MaTepuana ;
yMeeT MPUMEHSTh MOJyYeHHbIE '3HaHUS MPH PEIIEHUH TPOCTHIX 3aJ1au C UCIOJIb30BAHNEM I'OTOBBIX (POPMYJI, HO 3aTPyIHAETCS IPU PELICHUH 3aa4,
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TpeOyIomuX Mpeodpa3oBaHus HEKOTOPBIX GOPMYIT; AOMYCTUI HEe 0oJiee OHOM rpyOOoit 1 OHON HETpyOOU OMMOKK U TPEX HEIOYETOB, TOMYCTHII YETHIPE
WJIH TSITh HEJI0YETOB.

Ouenka «2» CTaBUTCS, €CIIM y4YaIMICS HE OBJIa/Ie] OCHOBHBIMU 3HAHUSIMUA M YMEHHUSMHU B COOTBETCTBHHU C TPEOOBAaHUSIMU IIPOTPAMMBI U JTOIYCTHIT
OoJbIIe OIIMOOK M HEJOYETOB, YeM HEOOXOIUMO IJIS OLIEHKH 3.

OuneHka nMcbMEHHBIX PadoT yyamuxcs no Gpusnke

Ouenka Bua omudku

I'pybas Herpyo6as Hepnouer
ommnoKa olu0KAa

«5» - - 1

«4» - - i 2-3

«3» 1 - 2

«3» - i 1 3

«3» 1 nm 1 -

«3» - i 2-3 -

«3» - - 4-5

«2»

1. Yucno ommbOK U HEJIOUETOB MPEBBIIIACT HOPMY OIICHKH «3»

WM BBITIOJIHEHO MeHee 2/3 paboTbl

2. Ecnu ydeHHK COBCEM HE BBITIOTHUI paOOThI
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Bujg ommmoxku

Pacuiu¢poBka, KOHKpeTH3anus B2 OIIMOKH

I'pyObie ommoku

He 3HaeT 3ak0HOB, BETU4HH, TeOpuUil, popMyI1, eTUHUL] U3MEPEHUS.
He ymeer npuMeHsTh HOpMYITb, 3aKOHBI.
He npaBunbHO naeT 0ObsICHEHNE X0/ia peIIeHUs 3a/1a4.

HerpyObie ommoku

HerouHocTs yepTexka, rpaduka, CXemsl.
HepanmonanbHbIi BEIOOp X042 pELIeHUs 3aJauu.
OmunOKy BBIYMCIUTENBHOTO XapaKTepa.

Henouernl

el e ol e E o i i

HebOpexxHoe BBITIOTHEHUE 3aITUCH 3a/1a4H.
HEPaLMOHAIbHbBIE BBIYMCIICHUS.
HepalMoHaJIbHbIEC TPUEMBI PELICHUS 3a/1a4H.
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2.COAEPKAHUE YYEBHOI'O IIPEJIMETA
1. 3akoHbI B3aUMO/1eHCTBUS U IBUKEHUS TeJl
MarepuanbHas Touka. Cucrema orcuera. [lepemenenre. CKOpoCcTh NPSIMOJIMHEHHOTO pABHOMEPHOTO IBHAKEHUS. [IpsiMonnHeliHOe paBHOYCKOPEHHOE
ABUXKCHUC: MTHOBCHHAA CKOPOCTb, YCKOPCHUEC, ICPEMCIIICHUC. Fpa(bmm 3aBUCUMOCTH KUHEMATUUCCKHUX BCIIMUYUH OT BpEMCHU ITPU PaBHOMCPHOM U
PaBHOYCKOPEHHOM JBIMKEeHUU. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBMKEeHUs. [ eonieHTpruyeckas U reJIMoLueHTpUYecKas cucTeMbl Mupa. MHepunanbHas
cuctema otcueta. 3akoHsl Hetorona. CBoOoaHOE MaieHne. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHUs. MICKyccTBeHHBIE CITyTHUKY 3emitu. Mimybe.
3aKOH COXpaHEHHS UMIyJibca. PeakTMBHOE BH)KEHUE.

JleMoHCTpaIu

MexaHuyeckoe ABUKCHUE.

OTHOCHTENBHOCTD IBHKEHUS.

PaBHOMEpPHOE IIPSIMOJIMHEWHOE IBUYKEHHUE.
HepaBHomepHoe nBUKEHUE.
PaBHOYCKOpEHHOE IIPSIMOJIMHEUHOE ABUKEHUE.

PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
BiaumopeiicTBue Tel.

SIBreHne nHEepLUUH.

3aBUCUMOCTh CHIIBI YIPYTOCTH OT Ae(OpMAIIH MPYKUHBL.
CrnoxxeHue cuil.

Bropoii 3akon HeroToHa.

Tpernii 3akoH HproTOHA.

CBoOoaHoe manenue Ten B Tpyoke HeroToHa.
HepecomocTs.

Cuna TpeHus.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

W3meHeHue sHepruM Teja Mpu COBEPIICHUN PaOOTHI.
[TpeBpareHnss MEXaHUIECKOW YHEPTUH U3 OJHOU (DOPMEI B IPYTYIO.
3aKOH COXpaHEHUS SHEPIHUH.

JlaboparopHblie paboThI
1. UccnenoBanne paBHOYCKOPEHHOTO JBIKEHUS 0€3 HauaaIbHON CKOPOCTH.
2. U3mepenue yCKOpeHHsI CBOOOTHOTO MaIeHUSI.

2. MexaHnveckue KoJeO0aHUA U 3BYK
Konebarensnoe nemxenue. Konebanus rpysa Ha npyxxune. CBo6oanbie konebanus. KonebarenpHas cuctema. MasTHUK. AMIUIUTYIA, IEPHOJ,
yacToTa Kojiebanui. [["apmonndeckue konedanwus|. [IpeBparienue s3Hepruu Mpu KoedaTeaTpHOM ABMKEHUH. 3aTyXxaroliue Konedanus. BeiHyX1eHHbIC
kosebanus. Pezonanc. Pacipoctpanenue koiebanuii B ynpyrux cpeaax. [lonepeunsie u mpoaoiabHble BOJIHBL J{irHa BOMHBL CBS3b JUIMHBI BOJIHBI CO



CKOPOCTBIO €€ PaclpOCTPaHEHHsI U TIEPHUOJIOM (4acTOTOM). 3ByKOBBIE BOJIHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp U TPOMKOCTB 3BYKa. 9X0. 3BYKOBOI
pe3oHaHc. VHTepepeHus 3ByKa.

JleMOoHCTpaumn

MexaHnueckue KojeOaHus.

Konebanus MaTeMaTHuecKOro U MPY>KHHHOTO MAasiTHHKOB.
[IpeoOpazoBanme SHEPTUU TIPH KOJICOAHUSX.
Brinyx1eHHBIE KOJICOaHUS.

Pe3onanc.

MexaHnndecKkue BOJIHEL.

[Tonepeunbie ¥ TPOIOJILHBIE BOJHBI.

3BYKOBBIE KOJICOAHUSI.

YcnoBust pacpocTpaHeHUs 3BYyKa.

JlaboparopHblie paboThI
3. UccnenoBaHue 3aBUCMMOCTH TIEPUOAA U YACTOTHI CBOOOIHBIX KOJIEOAHUN MasiTHUKA OT JUIMHBI €70 HUTH.
3. DJIeKTPOMArHUTHOE T0JIe
OmHOPOHOE U HEOJHOPOIHOE MarHUTHOE ToJie. HarpasiieHne Toka v HalpaBJIeHHEe JTHHHUI ero MarHUTHOTO 1oJs. [IpaBuio OypaBumka.
Oo6nHapyxenne MarHuTHOTO ToJis. [IpaBuio neBoit pyku. MHAYKIMS MarHUTHOTO ToJis. MarHuTHBIA MOTOK. OnbITel Dapanes. DIeKTPOMarHuTHAS
nHaykuud. Hanpasinenue nHaykinonHoro Toka. IIpasuno Jlenna. SIBnenne camonnaykuuu. IlepemenHsbIi Tok. ['eHepaTop nepeMeHHOro Toka.
[IpeobOpazoBanms 3HEpTrUM B AneKTporenepaTopax. Tpanchopmarop. [lepenada sneKTpUIeCcKoi SJHEPTUU HA PACCTOSIHUE. DJIEKTPOMArHUTHOE TIOJIE.
DNeKTpOMarHuTHbIe BOJHBL. CKOPOCTh pacpOCTpaHEHUS PJIEKTPOMArHUTHBIX BOJIH. BiMsHME 3JIeKTPOMarHUTHBIX U3yUY€HHU HA )KUBbIE OPTaHU3MBI.
Koneb6atenpubiii koHTYD. [loayueHne 31eKTpoOMarHuTHEIX KosieOanui. [IpuHIUIBI paguocss3u u TeneBuneHus. aTepdepennus ceeTa. IneKTpoMarHuTHAas

npupoja ceeta. [Iperomnenue cera. [Tokazarens npenomnenus. Jucnepcus ceeta. LiBera Ten. Cnexrporpad u cieKTpockon. THIIBI ONTHYECKUX CIEKTPOB.
Cnekrpanbhblii aHanu3.[lornomenne u ucmyckanve cBera aroMamu. [IporcxoxieHre JIMHEHYaThIX CIIEKTPOB.

JlaGopaTopHble paboThI
4. 3yueHue sBICHUS JIEKTPOMAarHUTHOW MHAYKIIUH.
5. HaGmroieHue CIUTOMIHOTO U JIMHEHYATHIX CIIEKTPOB HUCITYCKaHMUS.

4. CTpoeHune aTOMa M aATOMHOIO S1/Ipa
PannoakTHBHOCTH Kak CBHIETEILCTBO CJI0KHOTO CTPOCHHS aTOMOB. AJb(da-, 6eTa- u ramma-usnydenus. Oneitel Pesepdopaa. Anepnas moaens
aTomMa. PaI[I/IoaKTI/IBHLIe NpeBpallCHUA aTOMHBIX SALCP. COXpaHeHI/IC 3apsAaA0BOTO U MAaCCOBOI'O YUCEII ITPU AACPHBIX pCaAKIIUAX. 9KCHCpI/IMeHTaHLHBIe METOAbI
rccliienoBanus yactuil. [IpoToHHO-HEUTpOHHAS MOAENb Sapa. PU3HYECKUIM CMBICIT 3apsI0BOTO U MaccoBoro uncel. M3otonsl. [IpaBuna cMemenus ais
anb(a- u 6era-pacnaja npH sIEPHBIX peakusax. JHeprus CBA3M 4acTHIl B szpe. [lenenue saep ypana.
Iernas peakmus. SnepHas YHEpreTUKa. DKOJIOTHIECKHE TPOOIEeMbI padOThl aTOMHBIX AIeKTpocTaniuid. Jlosumerpus. [lepuon monmypacnana. 3akoH
pasaMoaKkTUBHOIO pacnaja. BiusHue paquoakTUBHBIX U3IY4EHUH Ha )KUBbIE OpraHnu3Mbl. TepmosinepHas peakuus. Mctounuku sHeprun CosHIA U 3BE3.

30



JleMOHCTpaLus

Mopenb onbiTa Pezepdopra.

JlabopaTopHble PabOTHI

6. 3mMepeHune ecTeCTBEHHOTO PaJHaIlMOHHOTO (POHA TO3UMETPOM.

7. 3yuenue aeneHus sfep aroma ypaHa 1o gororpadusiMm TpeKoB.

8. OneHka nepuojia moJiypaciajia HaxoAsIuXcs B BO3AyXe MPOAYKTOB paciiajia ra3a pajoHa.

9. H3yueHue TpeKOB 3apsHKEHHBIX YACTHI] 110 TOTOBBIM (oTorpadusim.

5. Ctpoenne u 3Bo/ouns Beesnennoii

Cocras, ctpoenue u npoucxoxjaeHue Comneynon cucteMsl. [1nanersr u Manelie Tena ConHeunol cucteMbl. CTpoeHue, u3aydeHue u 3Botonus CosiHIa u
3Be311. CtpoeHue u 3Bosonus Beenennoil.

PeszepB 6u.

B pesyabrare nsyuenust pusuku B 9 Kiiacce y4eHHMK JA0/IKEH:

3HATL/IIOHUMATD

CMBICJI MOHATHI: (U3HUECKOe sIBJICHUE, (U3NUESCKUI 3aKOH, B3aUMOJCHCTBHUE, JIEKTPUUECKOE T10JIe, MarHUTHOE T10JIe, BOJTHA, aTOM, aTOMHOE
SJIPO, MOHU3HPYIOITUE U3ITYICHHS;

CMBIC (U3HMYECKUX BEJIMYMH: ITYTh, CKOPOCTh, YCKOPEHHE, Macca, CUjla, UMITYJIbC, paboTa, MOITHOCTh, KUHETUYECKas SJHEPT U,
MOTEHIIUATbHAS SHEPTUs, KOOPHUIIUEHT MOIE3HOTO JCHCTBHUS;

CMBICJT (PpU3HYECKHUX 3aKOHOB: HpI0TOHA, BCEMUPHOTO TATOTCHUS, COXPAHCHHSI HIMITYJIbCAa 1 MEXaHUYECKON IHEPTHUH.

YMETH

ONKCHIBATH M 00bACHATH (PU3NUYECKHE SIBJICHUS: PABHOMEPHOE NPSIMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE NMPSIMOJIMHENHOE ABUKEHHE,
MeXaHUYeCKUe KoJeOaH!s U BOJTHBI, JICKTPOMArHUTHYIO HHAYKIHUIO;
HCNOJIb30BATH (PU3HYecKHe IPUOOPHI U H3MEPUTeIbHbIe HHCTPYMEHTHI /1 u3MepeHus GU3nYecKUX BeJIMYUH: PACCTOSHUS, IPOMEXYTKA
BPEMEHHU, CUJIBI;
NPeACTABJSATDH Pe3yabTaThl H3MEPEHHUI ¢ MOMOIIbIO Tald/ U1, rPaguKOB, U BIABJIATH HA ITOH OCHOBE SMIIPHYECKHE 3aBUCUMOCTH:
IyTH OT BPEMEHH, CHJIBI YIIPYTOCTH OT YAJIMHEHUS NPY>KUHBI, CUIBl TPEHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS, IEpHU0/ia KoJeOaHUil MasiTHUKA OT
JUIMHBI HUTH, TIeproJia KonebaHuii Tpy3a Ha MPYKUHE OT MAcChl IPy3a U KECTKOCTH MPYKHUHBI;
BBIPA’KATh pe3yJbTaThbl H3MePeHHIl U pacyeToB B efuHUNax MexayHapoaHoii cucremsl (Cn);
NPUBOIUTH PUMEPbI NPAKTHYECKOI0 HCII0Ib30BaHUs GU3NYECKNX 3HAHMI O MEXAaHUYECKUX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
pelaTh 3aa4M HA IPUMEHEeHNe H3yYeHHbIX (U3NYeCKUX 3AKOHOB;
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OCYLIECTBJISATH CAMOCTOSITEIbHBI MOUCK HH(POPMALMM €CTECTBEHHOHAYYHOT'O COJIEPKAHUS C UCIIOIB30BAaHUEM PA3IMUHBIX HCTOYHHKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISPHBIX N3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy H
Ipe/ICTaBICHNE B PA3IMUHBIX (hopMax (CIOBECHO, C TIOMOIIBIO TpadUKOB, MATEMaTHIECKNX CHMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);
HCNOJIb30BATH NPUOOpeTEeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOM 1eATeIbHOCTH M MOBCEHEBHOM KU3HU: JIJTs1 0O0ecrieueHus
0€30MacHOCTH B POLECCe UCIOIb30BAHNUS TPAHCIIOPTHBIX CPEZCTB, PAIMOHAIBHOTO IIPHMEHEHNUS IIPOCTHIX MEXAHU3MOB; OLIEHKH 0€30IaCHOCTH
paauanoHHoro ¢GoHa.

Pe3yabTaThl 0CBOCHUA Kypca (PpU3HKHU

JInyHOCTHBIE pe3yJibTaThl:

chopMupoOBaHUEe TO3HABATENIbHBIX HHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUaIIuxcs;

yOEKIEHHOCTh B BO3MOKHOCTH ITO3HAHUS IPUPO/IbI, B HEOOXOIMMOCTH Pa3yMHOT'0 HUCTOIb30BaHUS JOCTIXKEHUN HAYKH U TEXHOJIOTHH [Tt
JaTbHEHIIEero pa3BUTHsI YeIOBEYECKOT0 00IIEeCTBA, YBaXKEHUE K TBOPLIAM HAYKH M TEXHUKHU, OTHOIICHUE K (PU3UKE KaK dJIEMEHTY
o011euen0BeYecKoil KyabTypHl;

CaMOCTOSITENIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM U MPAKTHUYECKUX YMEHUM;

MOTHBAIUS 00pa30BaTEIbHOM 1EATEIFHOCTH IIKOJFHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO MO/IX0/1a;

(bopmMHpOBaHKE IICHHOCTHBIX OTHOUICHUH APYT K APYTY, YUYUTEIIO0, aBTOPaM OTKPBITHI U M300peTeHH, pe3ybTaTaM 00ydeHHsI.

MeTanpeaMeTHble pe3yJibTaThl:

OBJIaJIeHHE HaBBIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHHSI HOBBIX 3HAaHUM, OpraHu3aluy yueOHO! AesITeNbHOCTH, TOCTAHOBKHU LEJIEH,
TUTAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH PE3yJIbTaTOB CBOEH AESITeIbHOCTH, YMEHUSAMHU MPEIBUIETH BO3MOKHBIE PE3YJIbTaThl CBOMX
JIEHCTBUIA;

MOHUMAaHHE Pa3INUni MEXy UCXOTHBIMU (DAKTaMH U THIIOTE3aMU JJI UX OOBSACHEHUS, TEOPETUUECKUMHU MOJIECISIMHU U PeaIbHBIMU
00BEKTaMU, OBJIa/ICHHE YHUBEPCATbHBIMU YUYEOHBIMU IEUCTBUAMU Ha IPUMEpax TUIOTE3 AJis 00BSICHEHUS U3BECTHBIX (PaKTOB U
HKCIEPUMEHTAIBHOI MPOBEPKH BBIABUTAaEMbIX THIIOTE3, Pa3paObOTKH TEOPETHUECKUX MOJIENIEH MPOLIECCOB WU SBJICHUH;

(dhopMHUpOBaHKE YMEHUI BOCIPUHUMATD, TTepepadaThiBaTh U MPEABIBIATS HH(OOPMAITUIO B CIIOBECHOM, 00pa3HOl, CHUMBOJIMYECKOM (popMmax,
AHAJIU3UPOBATL U HepepaGaTLIBaTB MOJIYYCHHYIO I/IH(I)OpMaI_[I/IIO B COOTBETCTBHH C ITIOCTABJICHHBIMU 3aJa4aMU, BbIACIATh OCHOBHOC
coJiep>KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha IMOCTABIIEHHBIE BOIIPOCHI U U3JIAraTh €ro;

proOpeTEeHUE OMBITa CAMOCTOATEIBHOTO MOKMCKA, aHATTN3a U 0TO00pa MH(OPMAIIMH C HCTIOJIb30BAaHHEM PAa3TUYHBIX HCTOUHUKOB U HOBBIX
I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH IJId pCHICHU A MMOCTABJICHHBIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKON U TMATOTMYeCKON peyH, yMEHHS BhIPpaXKaTh CBOM MBICIIH U CIOCOOHOCTH BBICTYIINBATh COOECETHHUKA, TIOHUMATh
€ro TOYKY 3peHHs, IPU3HABATh MPABO JIPYrOro YeslioBeKa Ha MHOE MHEHHUE;

OCBOCHHC IMPUCMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYyalUsIX, OBJIAACHUC 3BPUCTHUYICCKUMU METOAAMU PCIICHUSA HpO6HCM;

(bOpMPIpOBaHI/Ie YMeHI/Iﬁ pa6OTaTB B I'pYIIIC C BBIMIOJIHCHUEM PaA3JIMYHBIX COUAJIbHBIX peneﬁ, NpEACTABJIATH U OTCTAUBATH CBOU B3IJIAAbI U
yOEKICHMS, BECTU JUCKYCCHIO.
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IIpeaMeTHbIE pe3yabTaThI:

3HAHUA O MPUPOJE BAXKHEHIINX (PU3UUECKUX SIBICHUN OKPYKAIOIIET0 MUpa U MOHMMaHKe cMbIciia GU3MYECKUX 3aKOHOB. PackphiBaronmx
CBSI3b M3yUYCHHBIX SIBJICHUIA;

YMEHHS M0JIb30BaTHCSl METOAAaMH Hay4YHOTO HCCIEI0BaHUS IBICHUIN MPUPOIbl, TIPOBOAUTH HAOIOIEHUS, INIAHUPOBATh U BBIIIOJIHATD
IKCTIEPUMEHTBI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH, TIPEICTABIIATh PE3YyIbTaThl U3MEPEHHUH C TTOMOITLIO0 TaOIHUII, TPA(QUKOB B POPMYIL,
Oo0HapYKUBaTh 3aBUCUMOCTH MEXAY PU3NYECKUMU BEITMUYNHAMU, OOBSICHITD MOJTYICHHBIE PE3YJIbTATHI U JeNIaTh BBIBOJIbI, OIICHUBATH
TpaHULIbl TOTPEIIHOCTEN PE3yIbTATOB U3MEPEHUI;

YMEHHS PUMEHSITh TEOPETHUECKUE 3HAHUS TI0 (PU3MKE Ha MPAKTUKE, pemiaTh GU3NYECKUE 3a]]a4i Ha PUMEHEHHUE MTOTYyYCHHBIX 3HAHMIA,
YMEHHUS ¥ HaBBIKU MTPUMEHSTh MOJIYYCHHBIC 3HAHUS ISl OOBSICHEHUS IPUHIIUIIOB JCHCTBHS BAXKHEHIIINX TEXHUYECKUX YCTPOICTB, PEeIICHUs
MPAaKTUYECKHX 3a/1a4 MOBCETHEBHOM JKMU3HHU, 0OecrieueHus: 6e30acHOCTH CBOEH JKM3HHU, PAllHOHAILHOTO IPUPOAONOIB30BAHUS U OXPaHbI
OKpY>Kalollen Cpelibl;

(bopmupoBaHre YOSKICHUS B 3aKOHOMEPHOM CBS3U U MIO3HABAEMOCTH SIBJICHUN PUPOABI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, BBICOKOU
LIEHHOCTY HAayKU B Pa3BUTUHU MAaTEPUAIIBHON U JYXOBHOU KYJIBTYPBI JIFOACH;

pa3BUTHE TEOPETHUECKOTO MBILUICHUS Ha OCHOBE ()OPMUPOBAHUS YMEHUM YCTaHABINBATh (DaKThl, pa3IU4aTh MPUUUHBI U CIEICTBUS, CTPOUTD
MOJIETIN U BBIABUTATh TMIIOTE3bI, OTHICKUBATh U (HOPMYJIMPOBATH JOKA3aTEIbCTBA BHIABUHYTHIX THIIOTE3, BEIBOJUTH U3 IKCIIEPUMEHTATbHBIX
(haKTOB M TEOPETUUECKUX MOENeH (U3NUECKUE 3aKOHBI,

KOMMYHHMKATHUBHBIE YMEHHUSI TOKJIaIbIBaTh O pe3yIbTaTaX CBOETO UCCIIEeI0BaHuUs, y4aCTBOBATh B JUCKYCCUU, KPATKO M TOYHO OTBEYATh Ha
BOIPOCHI, UCIIOJIB30BATh CIPABOYHYIO JIUTEPATYPy U APYrue UCTOUYHUKU HHPOPMAIUH.
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2.Y4e0HO — TEeMATHYECKHUH MJIAH

Ne
n/n

Pa3zgen

KoanuecTBO
JacoB

Bun

3aHATHH

(K0JIMYECTBO YaCOB)

JlabopaTopn
ble padoThI

KonTtpoabHubie
padoTbI

Cpokn

(4eTBepPTH)

OcHOBHBIE
HaTpaBJIeHUSs
BOCIINTATEILHO

u
ACATECIbHOCTH

Hcnoas3oBaHu
e
CTAHIAPTHOIO
KOMILIEKTA
o0opynoBaHusi
enTpa
«Touka
pocTa»»

3aKOHBI
B3aUMOJEHUCTBUI u
NBIDKEHUS TEI

36

1,2

[Honynapusanus
Hay4YHBIX
3HAHUU
neTen

cpenu

Kommnekt
MOCY/IBI u
obopynoBaHus
TSt
YUIEHUYECKUX
OIIBITOB
(pusuka,
XUMUS,
ouosorus).
O6opynoBanue
TSt
JIEMOHCTPAIIMOH
HBIX OIBITOB
O6opynoBanue
TSt
J1a00paTOPHBIX
pabor "
YUYEHUYECKUX
ombITOB (Ha Oaze
KOMIUICKTOB JISI

orn)

Mexannueckue
KOJIeOaHWsA W BOJIHEL

17

[Honynapusanus
Hay4YHBIX

3HaHUM  cpeau

Kommiaext
TTOCY/IBI u
o0opynoBaHus
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3ByK

nereu

g
YUEHUYECKUX
OIIBITOB
(puzmka,
XUMUS,
ouosorus).
Ob6opynoBanue
TSt
JI€MOHCTPAIMOH
HBIX OIBITOB
O6opynoBanue
TSt
1a00paTOPHBIX
pabort "
YYEHUYECKUX
ombITOB (Ha Oaze
KOMIIJICKTOB JIs1

orn)

DJIEKTPOMArHUTHbHIE
SABJICHU S

25

[Tonynsipuzanus
Hay4HbBIX
3HAaHUU  cpenu
JIeTel

Kommiekr
IOCYABI 51
o0opyIOBaHUS
g
YUEHUYECKUX
OIIBITOB
(bpuzuka,

XUMUS,
ounosorus).
O6opynoBanue
TSt
JI€MOHCTPAIMOH
HBIX OIBITOB
O6opynoBanue
TSt
1a00paTOPHBIX
pabor "
YYEHUYECKUX
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OmbITOB (Ha 0Oaze
KOMITJICKTOB JIJIst
0ro)

Ctpoenne aroma WU
aTOMHOTO siipa

13

34

[Tonynsipuzanus
Hay4HbBIX
3HAHUM  cpenu
JeTei

Kommiekr
MOCY/IbI u
o0opyIOBaHUS
TSt
YUEHUYECKUX
OIIBITOB
(pusuka,
XUMUS,
ouonorus).
O6opynoBanue
TSt
JIEMOHCTPAIIMOH
HBIX OIBITOB
O6opynoBanue
TSt
1a00paTOPHBIX
pabor "
YUEHUYECKUX
ombITOB (Ha Oaze
KOMILIEKTOB JIsI
oro9)

CtpoeHnue u 3BOJIIOIUS
Bcenennoit

[Honynapusanus
Hay4YHBIX
3HaHUM  cpenu
neTen

Kommnekt
MOCY/IBI u
obopynoBaHus
TSt
YUYEHUYECKUX
OIIBITOB
(pusuka,
XUMUS,
ouosorus).
O6opynoBanue
TSt
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JI€MOHCTPAIMOH
HBIX OIBITOB
Ob6opynoBanue
TSt
1a00paTOPHBIX
pabort "
YYEHUYECKUX
ombITOB (Ha Oaze
KOMIIJICKTOB JIs1

orn)

[ToBTOpEHME

[Tonynsipuzanus
Hay4HbBIX
3HAaHUU  cpenu
JIeTei

Kommekr
IOCYABI 51
00opyIOBaHUS
JJIA
YUEHUYECKUX
OITIBITOB
(puzuka,
XUMUS,
ouosorus).
O6opynoBanue
TSt
JI€MOHCTPAIMOH
HBIX OIBITOB
O6opynoBanue
TSt
1a00paTOPHBIX
pabort "
YYEHUYECKUX
ombITOB (Ha Oaze
KOMIIJICKTOB JIs1

orn)

Bcero

105

[Tonynsipuzanus
Hay4HbIX
3HAaHUU  cpenu
JeTei
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Ipuio:xxkenune
Onucanre yaeOHO-METOINIECKOTO U MAaTEPUATLHO-TEXHHUECKOTO 00ecTieueHus: 00pa3oBaTeNLHOTO Mpoiiecca

[t peanin3anuu padoyeil NpOorpaMMsbl HCIOJIB3yeTCs 000py/I0BaHHE, PACXOJHBIX MATEPHAJIOB, CPEICTB 00y4YeHHUs] U BOCIIUTAHUSA A/l CO3JAHUA U
ol0ecreyeHnst PyHKIMOHUPOBAHUS LIECHTPOB 00pa30BaHNsl eCTECTBEHHO-HAYYHOM M TeXHO/10rM4YecKoi HanpasJeHHocTel «Touka pocta» B
001meo0pa3oBaTeJbHBIX OPraHU3ANMAX, PACIOJIOKEHHBIX B CEJIbCKOI MECTHOCTH M MaJIbIX FOpPOAax:

— Ilndposas nadoparopus yueHnuyeckas (pusuka, Xumusi, 0M0JIOrus):
[udposoii gatuynk 3nekTpornpoBoanoctu Ludposoit natunk pH Hudposoii qarunk nonoxenus Ludposoit natunk temneparypsl L{upposoii qarunk
abcomoTtHoro nanenus L{udposoii ocummnorpadpuueckuii gatauk Becol anekrponnsie yueOnsie 200 r CoeguHUTENBHBIE IPOBOA, TIPOTPAMMHOE
o0ecrieyeHre, MeTOIMUYECKNEe YKa3aH!sl KOMIUIEKT COIYTCTBYIOIIMX 3JIEMEHTOB IS OTBITOB TI0 MEXAHUKE KOMIUIEKT COMYTCTBYIOIIUX JIEMEHTOB /IS
OTIBITOB 110 MOJIEKYJISAPHON (PU3MKE KOMILIEKT COMYTCTBYIOIIUX 3JIEMEHTOB JUISl OTIBITOB MO 3JIEKTPOJANHAMHUKE KOMIUIEKT COITyTCTBYIOIIUX JIIEMEHTOB /IS
OTIBITOB I10 OITHKE.

—  KoMIuIeKT nocyabl ¥ 000pyA0BaHNA U1l YYEHHYECKHX ONbITOB (hu3nka, Xumus, 0M0101r1us):

[lItatu nabopaTopHbiii xumudeckuii Habop yamex [letpu Habop mHCTpyMEeHTOB npenapoBanbHBIX JIoskka nist cxxuranus BemectB Ctynka ¢apdoposas ¢
nectukoM HabGop 6aHok 1y1st XxpaHeHus TBepAbX peakTuBoB (30 — 50 mur) Habop ckiisiHOK ((h1akoHOB) 7St XpaHEHHS pacTBOPOB peakTuBoB Habop mpubopox
(ITX-14, T1X-16) ITpubop mns momydeHus: razoB CrnmproBka ['oprodee misi ciuptoBok DumibrpoBanbHas Oymara (50 mT.) Komba xonmyeckas Ilamouxa
CTEKJISIHHAsE (C pE3MHOBBIM HaKOHEYHHMKOM) Yameuka A BblIapuBaHMs (BbIIapUTENbHAs vamieuka) MepHbli LuiauHAp (TUIacTUKOBBIN) Boponka
crexisinHast (Manas) Crakan crekissHHbIN (100 mur) [a3ooTBOHAS TpyOKa

— OOopyaoBaHHue AJA JeMOHCTPAIMOHHBIX ONLITOB:

[ITatuB nemoHcTpanuoHHbIH: Ha3HaueHue: npoBefeHHE EMOHCTPAIL[MOHHBIX OINBITOB, OCHOBaHME, CTEPXKEHb, JIANKHU, KOJbla, MyQTsl: Haauuue CTOIuK
noabeMHbI: Tun cronuka: yueOHbII/1abopaTopHBIN, OMopa, CTEP>KEHb BHHTOBOW, BUHT PEryJMPOBOYHBINA: Hanmuyue, (PYHKIHS MOABEMA M OMYCKAHUS
CTOJIMKA: Hanuuue MICTOYHMK MOCTOSIHHOTO M IEPEMEHHOro HanpspkeHus: HasHaueHue: i NUTaHWs PErylIHpPyEMbIM MEPEMEHHBIM U MOCTOSTHHBIM TOKOM
AJIEKTPUUYECKUX CXeM, yactoTa, ' 50, morpebnsemas momHocTh, BA: 10 MaHOMeTp >KHIKOCTHOW JeMOHCTpalMOHHBIN: Ha3zHaueHnue: Uit u3MepeHus
nasneHus 10 300 MM BOJSHOTO CTOJI0a BBINIE M HIKE aTMoc(epHOro naBiieHHs], cTeksiHHas U-oOpa3Has TpyOKa Ha mojcTaBke: Hanmumuue KamepToH Ha
pe3oHaHCHOM siuKe: HasHadueHue: A IeMOHCTpAlMU 3BYKOBBIX KOJeOaHHMH M BOJIH, IBa KaMEPTOHA HAa PE30OHUPYIOIIUX SIIUKAX: HAJHMYUE, PE3UHOBBIH
MoJiotouek: Hanuuue Hacoc BakyyMmHBbIN ¢ anekTponpuBogoM: HazHadeHue: coznaHue pa3pspkeHHs WM M30BITOYHOIO JaBJIEHUS B 3aMKHYTBIX 0ObeMax,
OMNBITHI: KUIICHUE JKUIKOCTU IIpU IOHMKEHHOM [aBJICHUHU, BHEIIHEE M BHYTpPEHHee HaBieHue W Ap. Tapenka BakyyMmHas: HasnadeHue: neMoHcTpanus
OIBITOB B 3aMKHYTOM OOBEME C Pa3peKEHHBIM BO31YXOM, OCHOBAHHME C KPAaHOM, KOJIOKOJ M3 TOJCTOrO CTEKJA, PE3UHOBAs NMPOKIAIKA, SJIEKTPUUECKUI
3BOHOK: Haimuuue Benepko Apxumena: Ha3HaueHue: neMOHcCTpalusi AEUCTBHUS JKUIKOCTH HA IOIPY)KEHHOE B HEE TEJIO M U3MEPEHHE BEJINYMHBI
BBITAJIKUBAIOIIEH CHJIBI, BEIEPKO, TEJIO LMIUHAPUUYECKONH (DOPMBI, MPYXKUHHBIM AuHamMoMeTp: Hanuuue OrHuBO Bo3aymiHoe: HasHaueHue: neMoHcTpanus
BOCIIJITAMEHEHUS TOPIOYeil cMecH Npu ee ObICTPOM CXKATUH, TOJICTOCTEHHBIN IIMJIMH/AP, MOPLUICHh HA METAJUIMYECKOM INTOKE C PYKOSATKOM, MOACTaBKa s
MHApa: Haauuue [Ipubop ans neMoHCTpauuu JaBieHus B kuakocTu: HasHaueHuwe: neMOHCTpaunus W3MEHEHMs JaBJIEHHs C TITyOMHON MOIpy»KeHHMs,
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JaTYUK JaBIICHUS, KPOHINTEHH NJsi KPEIUIGHWS Ha CTEeHKe cocyna: Hamumuue [Ipubop mnst memMoHcTpamuu atMochEepHOTO JaBiieHUs (Marae0yprckue
nonymapus): HasHauenue: n1eMOHCTpalus CHUIIbI aTMOC(EPHOTO JaBJIEHUS, IBa Pa3beMHBIX METAUIMYECKUX IMONIYIIApUs C MPOYHBIMU PYYKaMHU M XOPOIIO
NpUILTH(POBAHHBIMU KpasM{, HHUIINIETh C KPAaHOM: HaJIW4Me, CO3[aBaeMoe BHYTPH MIApOB BaKyymMMeTpuueckoe namienume: He Menee 0,05 Mlla,
MakcuMajbHOE pasphiBatomee ycwime: He mMeHee 90 H HaGop Ttenm paBHoro o6wema: HasHaueHuwe: miisg ompeneieHUss M CPaBHEHHS TETUIOEMKOCTH U
IJIOTHOCTU Pa3IUYHBIX TBEPJBIX MATEPUAJIOB, LIMJIMHJPHI U3 PA3JIMUYHBIX MATEPUAJIOB: HE MEHee 3 IIT., KPIOUKHU JJIS MMOABEUIMBAHUS LIWJIMHIPOB: HAIUYUE
Habop ten paBHoit maccel: Ha3zHauenue: Asis onpezesieHuss U CpaBHEHUIO IUIOTHOCTH Pa3IMYHbIX MAaTEPHANIOB, IMJIUHAPHI U3 Pa3IMYHBIX MaTepHalIOB: HE
MeHee 3 MIT., KPIOUKH JJIs MOABEIIUBAaHUS IMUIIMHAPOB: Hanudre Cocyasl coobmaromuecs: HazHaueHue: JeMOHCTpalus OJUHAKOBOTO YPOBHS OJHOPOIHOMN
KHUIKOCTH B COOOMIAOIIMXCS MEXAY CO00M cocynax pa3Hoil (hopMbl, cOOOMIAOMUecs CTEKISHHBIE TPYOKH pa3Hoil (OpMBI: HE MEHee 3 IIT., TOJICTaBKa:
nanmnuue TpyOka Herorona: HaznaueHue: JeMOHCTpalvs OJHOBPEMEHHOCTH MAaJCHHUS PAa3TUYHBIX TNl B Pa3peKECHHOM BO3yXe, (DYHKIUS MOIKIIOUEHUS K
BaKyyMHOMY HacocCy: HaJllnuyue, AJuHa TpyOku: He MeHee 80 cM., pe3uHOBbIE MPOOKH, HUIMIEINb: HAIMYMe, KOIUYECTBO Tell B TpyOke: He MeHee 3 wmT. [llap
[Tackans: Ha3znauenue: neMOHCTpauus nepeaadyd MpOU3BOAMMOrO Ha XUIKOCTh JIaBJICHUS B 3aMKHYTOM COCYJI€, IEMOHCTpalusl MoJbeMa >KUJIKOCTU MO
neiictBrueM aTMoc(epHOro JaBieHUs, METAJUIMYECKUN LIUIUHAP C ONpaBaMu, MOPUIEHb CO IITOKOM, MOJIbII METAIITMYECKHH Iap ¢ OTBEPCTUSAMU: HAIUYUE,
JUIMHA UWJIUHApA: HEe MeHee 22 cMm, auamerp mapa: He meHee § cMm Illap ¢ xonbrom: Hasnauenuwe: neMOHCTpamusi pacHIMpEeHHs] TBEPJAOTO Tela MpHU
HarpeBaHUM, MITATHB, METATNYECKOE KOJIBIIO0 ¢ My(TOH, II1ap ¢ IENOYKOW: HaIM4YKE, JUIMHA [ETIOYKHA: He MeHee 80 MM, nuaMeTp Imapa: He MeHee 25 MM
Hunuuapsl CBUHIIOBBIE cO cTpyrom: Ha3HaueHuwe: JeMOHCTpalusi B3aUMHOTO HPUTSHKEHUS MEXIY aTOMaMM TBEPHABIX Tell, KOJUYECTBO OJIMHAKOBBIX
UWJIMHIPOB: HE MEHee 2 IIT., MaTepuall LUJIUHAPOB: CTallb U CBUHEN, KPIOYKHU Ui MOJABEIIMBAHUA: HaJU4Me,CTPYT, HAMpaBidiolas TpyOKka: Hajaudue
[Tpubop Jlenna: Haznauenwue: s MCCIeOBAHUS 3aBUCUMOCTH HAIIPABIICHUSI MHAYKIIMOHHOTO TOKA OT XapakTepa U3MEHEHHs] MarHUTHOTO IOTOKA, CTOMKa ¢
KOPOMBICIIOM: HaJIMYhe, KOJUYECTBO ATIOMHUHHUEBBIX KOJIELl: HE MeHee 2 IIT., Mpope3b B OJHOM M3 KOJIel: Hajauuue MarHutr IyrooOpasHbii
JIEMOHCTPAIIMOHHBIN: Ha3HaueHne: 1eMOHCTpaIs CBOWCTB MOCTOSIHHBIX MarHWTOB, TUIl MarHWTa: HAMarHWYeHHBIH OPYCOK, KOJIMYECTBO [BETOB MAarHMTA!
He MeHee 2, 0003HaueHHe MOJII0COB MarHUTa: Hajau4re MarHuT moJIOCOBOM JEMOHCTpallMOHHBIHN (T1apa): HasHaueHue: neMOHCTpalys CBOMCTB IMOCTOSHHBIX
MarHiTOB, TUIl MarHWTa: HAMAarHUYECHHBIN OpYCOK MPSMOJMHEWHON (OPMBI, KOTUYECTBO I[BETOB MarHWTa: HE MEeHee 2, 0003HAYCHHE MOTIOCOB MAarHMTA!
Hanmnuue CTpenKyu MarHUTHBIE Ha IITaTUBax: HazHaueHue: JeMOHCTpanys B3aUMOACHCTBHS MOJIIOCOB MarHUTOB, OPUEHTALIMKA MarHuTa B MarHUTHOM TIOJIE,
HAMarHW4YeHHasl CTpeJKa: Haju4duhe, KOJIMYECTBO IIBETOB MAarHUTAa: HE MeHee 2, mojcTaBka: Hamuyue HabGop neMoHCTpalMoHHBIN "DinekrpocraTuka
(amekTpockonbl (2 mrT.), cynTtaH (2 mIT.), MaJovyKa CTEKJSTHHAsS, Majlouka Y0O0HHMTOBAsl, IITATHBBI H30dupytomme (2 mT.) Mammuaa 35mekTpodopHas WUiau
BBICOKOBOJIbTHBIM MCTOYHMK: HazHaueHue: ISl MOJydeHHUs 3IEKTPUUYECKOTO 3apsia BBICOKOrO MOTEHIMANa W MOJYYEHUsT UCKPOBOTO pa3psiaa, JUCKH Ha
CTOMKaX: HAJIMYUE, KOJIWYECTBO JIEHACHCKUX OaHOK: He MeHee 2, mojcTaBka: Hanmnuue Kommuiekt npoBoaos: nunHa: He menee 500 Mm - 4 mt , 250 Mm - 4
mt., 100 MM - 8 mT., Ha3HAYEHUE: AJISl MOAKITIOYCHHUS JEMOHCTPAIMOHHBIX MPUOOPOB M O0OPYIOBAaHUS K MCTOYHUKY TOKA, JUISI COOPKU DIIEKTPHUUECKUX
LIeTIeH, BKITFOYas JIEMEHTHI U3 pa0boThl "[l0CTOSHHBIN 25IeKTpUYecKuil TOK".

— OoopyaoBaHue A JA0OPATOPHLIX PA0OT M VYEHUYECKHX ONBLITOB (HA 0a3e KOMILIEKTOB 1Js OI'))

[tatuB 1aObOpaTOPHBIL € AepIKaTENIMHU BECHI 3JIEKTPOHHbIE MEH3YpKa, npeaen usmeperus 250 min nunamomerp 1H nunamomerp SH mummaap cranbHOM, 25
cM3 LWJIMHJIP aTIOMUHHMEBBIA 25 cM3 HMIMHADP altOMUHHUEBBIN 34 cM3 LMIMHIp MIACTUKOBBIA 56 cM3 (ams u3Mepenus cuibl Apxumena) npyxuna 40 H/m
npyxkuna 10 H/m rpy3st mo 100 t (6 mT.) rpy3 HaOOpHBIA ycTaHaBIMBAeT Maccy ¢ maroMm 10 r MepHas JeHTa, JIMHEHKa, TPAHCTIOPTHP OPYCOK C KPIOYKOM U
HUTBIO Hampasistonias amuHoi He MeHee 500 mM. J[omkHBI OBITH OOecreueHbl pa3Hble KOA(PGUIIMEHTHI TPEHUS OpyCcKa M0 HAMPABISIOMICH CEKYHIOMEp
JIEKTPOHHBIN € JATYMKOM HAIpPaBJIAIOIIAs CO IIKAJIOH OpycOK JepeBsSHHBIN C MYCKOBBIM MAarHUTOM HUTSHOW MasiTHUK C TPY30M C IIyCKOBBIM MarHuTOM H ¢
BO3MOKHOCTBIO M3MEHEHUS [UIMHBI HUTU phlYar OJOK MOJBMXKHBIM OJIOK HEMOJBMKHBIM KaJTOPUMETP TEPMOMETP MCTOYHHUK MUTAHHUS MOCTOSHHOTO TOKA
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(BBITIPSIMUTENIb C BBIXOJIHBIM HampsbkeHneMm 36-42 B wim OatapeiiHblii OJIOK ¢ BO3MOXKHOCTBIO PETYIHPOBKHA BBIXOAHOTO HAMPSDKEHUS BOJBTMETP
neyxnpenenbHeiid (3 B, 6B) amnepmetp asyxnpenensHbiin (0,6A, 3A) pesuctop 4,7 Om pesuctop 5,7 Om nammouka (4,8 B, 0,5 A) nmepeMeHHBIN PE3UCTOP
(peoctar) g0 10 Om coeauHuTENBHBIE TPOBOJA, 20 T. KI0Y HAOOpP MPOBOJOYHBIX PE3UCTOPOB PIS cobuparomias nuH3a, pokycHoe pacctosnue 100 Mm
cobuparomas nuH3a, GOKycHOe paccrossHrne SOMM paccewBaromias JIMH3a, (OKYCHOE PACCTOSHHE -75MM JKpaH ONTHYECKas cKaMbs claidg «Mojenb
MpeIMEeTa» OCBETUTEINb MOMYIMINHAP C TUTAHIIETOM C KPYroBbIM TpaHcmoptupoM [Ipubop mms m3ydeHus ra3oBbiX 3akoHOB Kammmmspsel Judpakunonnas
pemerka 600 mrpuxos/mMm dudpakuronnas pemerka 300 mrpuxo/Mm 3epkano Jlazepnas ykaska [lonspoun B pamke [llenun FOnra Karymka motok biiok
nnonoB biiok konneHcaropoB Kommnac Maraut DnekTpomarautT ONUIKY JKele3HbIe B OaHKeE.

YueOHasi M cIPaBOYHAs JIUTEpPaTypa no pusuKe

Howmep yueOHuKa B
®deneparbHOM
yueOHOM
TTaHe

Ne ABTOp, Ha3BaHUE T'on uznanust Kiacc

1. Yueonux: A.B.Ileppimikun. ®uszuka. 7xiacc. Mocksaa, 7 1.2.5.1.7.1.
«dpoda», 2016

2. Yueonuk: A.B.Ilepermkua. Ou3uka. Mocksa, 8 1.2.5.1.7.2.
8 Kiacc «dpodar, 2018

3. Yueonuk: Ileppiukun A. B., EM.I'yrHuk Mockaa, 9 1.2.5.1.7.3.
9 kiacc «JIpodar, 2017

4. Co6opnuk 3agay no ¢uzuke 7-9 B.U.Jlykamuk, E.B.MBanoBa Mockaa, 7-9
«ITpocgernienue»
2011r
21-e uznanue,
239 c1p

5. A.C.EnoxoBrnd CrnpaBOYHHK 1O (PU3HKE U TEXHUKE Mockaga,
«ITpocgernienue»
1989r
3-¢ nu3manue,
223 c1p
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Cnucok pekoMeHyeMOi Y4eOHO-MeTOAUYEeCKOM JJUTEePaTyphbl 0 (PU3UKe

Ne ABTOP, Ha3BaHNC l'og m3manus Kiacc
1. 3opua H.U. ®I'OC. KonrponsHo-u3MeputenbHble MaTepuansl. dm3mka 9 | MockBa «Bakoy 9
KJ1acc. 2012r, 2-e uznanue, 78 cTp
2. Mapou A.E., Mapon E.A. [lunaktuueckue marepuaibl. Pusnka 9 Mocksa, «/Ipodar, 2010, 9
Kiacc. PasHoypoBHEBbIE KOHTPOJILHBIE PAOOTEL 8-e nznanme, 127 ctp
3. Kupuk JI.A. ®uznka 9 xnacc. CaMocTosATENbHBIE H KOHTPOJIBHBIE paOOTHI Mocksa, «nekca», 2006 r, 5-e uzganue, 207 9
CTp
4. I'pommeBa O.U. KoHTpOIBHBIE H CAMOCTOSTENBHBIC paOOTHI IO (hu3uKe. 9 Mockga «2x3amen», 2010 T, 1-e m3ganwme, 159 9
kaacc. K yuebnuky [leppimkuna A.B., I'yraux E.M. CTp
5. I'pomuesa O.U. Tectst o pusuke. 9 kiace. K yuedbnuky Ieprimkuna A.B., MockBa «9k3amen», 2010 r, 1-e nznanue, 172 9
TI'yrauk E.M. CTp
6. Kamzeesa E.M. OI'D. ®usuka. 2019r Mocksa, ®UIIN, «HaimonansHoe 9
oOpa3zoBanmey, 2019r

Hudpossie 00pazoBaTebHbIE PeCypChl

1. «OtkporTas puzuka», OO0 «DUZUKOHY.

2. «Jlabopatopubie paboTs» , 3AO «HoBBIH THCKY.

3. «OtkpeIThie 00pa3oBaTeNbHBIE MOAYIbHBIE MybTUMeana cucteMs» (OMC), DLITUOP.

4. OOpazoBarenbHbIi KoMIIeke «Du3nka. bubnuoreka Harnsagabix mocobuii. 1C: O6pazoBanue»

ITeuyaTHbIe mMOCOOMA

Ta0auusl 00LIEro Ha3sHAYEHUS
1. Mexnynapoanas cuctema equnuil (CH).
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HpI/ICTaBKI/I JJISL 06pa3013aHH;1 ACCATUYHBIX KPATHBIX U JOJBbHBIX CAUHUIIL.
®usnyecKue NOCTOSHHBIE.

Ixama OJICKTPOMArHUTHBIX BOJIH.

[TpaBuna o TexHuke 0€30MaCHOCTH MPH paboTe B KaOMHEeTe (PU3UKH.
ITopsnok peleHus KOJIUYECTBEHHBIX 3a4ad.

AN

TemaTnyeckre TaOIHITbI

1. Tpaextopus IBUKEHUS.
OTHOCUTEIBHOCTD IBHXKCHHUS.
Bropoii 3akon HeroToHa.
PeaktuBHOE NBHKEHUE.
Kocmuueckwnit kopadiab «BocToky.
PaGora cuebl.
MexaHu4yeckne BOJIHBI.
Tpancdopmarop.
9. llepenava u pacnpeaesneHue dIEKTPOIHEPTUH.
10. Cxema ombita Pesepdopra.
11. enHas sinepHas peakius.
12. Anepublit peakTop.
13. 3Be3 kbl
14. ConHeunas cucrema.
15. 3atmeHus.
16. 3emns — mnanera Conneunoit cucreMbl. Ctpoenne ColiHIA.
17. JIyna.
18. I1naHeTsI 3eMHOMN IPYNIIBL.
19. I1naHeThI-TUTaHTHI.
20. Manbie Tena COTHEYHOM CUCTEMBI.

e A i

JlonoJIHUTe/IbHAS JIUTEepaTypa AJsl yYuTe s

1. B.U. Baranosa Teopus u meronuka o0ydenus ¢pusuke. Kypc nexnuii. r.Yman-Y m1p, UznarensctBo bypsitckoro rocynusepcutera, 2011r, 1-e
u3nanue, 218 ctp

2. H.M. INaBnyukas, C.B. CkokoBa TexHo0rust MpOIyKTUBHOTO MOAX0/1a K 00YYEHHUIO PELICHHUIO 3a1a4 1Mo Gu3ukKe r.YinaH-Y 1, M3aarenscTBo
Bypsarckoro rocynusepcutera, 2006 r, 1-e uzganue, 112 ctp.

3. B.U.Baranosa, A.J[.Enu3os, JI.B. CkokoBa [lomannuii sxciepuMenT 1o ¢usuke B 9-11 knaccax, r. Yinan-Y a3, U3narensctso Bypsrckoro
rocynuBepcurerta, 2003 r, 1-e uznanue, 78 cp.



4. H.M. ITaBnyukas, JI.B.CkokoBa. [loaroroBka y4ammuxcs K UCCIE€A0BATENbCKON NEATENBHOCTH. I.YaH-Y 13, M3aarensctBo Bypsitckoro
rocynuBepcurera, 2011r, 1-e uznanue, 23 cp.
5. I'.1O. Kcenzora OueHounast 1esTeNbHOCTh yuuTens, I. MockBa, [lemarornueckoe obmecto Poccun, 2001 1, 2-e uznanue, 126 crp.

JlonoJiHUTe/ILHAS JIUTEPATYPA I yYAIIUXCS
1. JL.O.I'ennenmreiin, JI.A.Kupuk, U.M. I'enbdrar. 3amaun no ¢usnke 1j1s1 OCHOBHOM MIKOJIBI 7-9 Kinacc ¢ mpuMepamu pemrernii. I.Mocksa, Unekca, 1-¢
n3nanue, 2010
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