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|. HosicHUTEILHAA 3aLHCKA

Pabouas nporpamma ydyeOnoro npeamerta (nanee PITYII) «®usnkay Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBanHus 11 7 — 9 KJIaCCOB COCTaBIICHAa Ha OCHOBE:

1) ®denepanbHOr0 TroOCYJAapCTBEHHOIO 00pAa30BaTEIbHOIO CTAaHAApTa OCHOBHOTO  OOIIEro
obOpasoBanus, yrBepxacHHOro [Iprkazom MunucrepcTBa obpasoBanusi U Hayku Poccuiickori Denepanun
ot 17.12.2010 r. Ne 1897 (¢ nuamenenusmu, BHeceHHbIMU [Iprkazom Munucrepcrsa IIpocsemenus Poccun
ot 11.12.2020 r. Ne712);

2) llpumepHOl OCHOBHOW 00Opa30BATENBLHOW MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs,
0/I00peHHON pemeHueM GeaepalbHOr0 y4eOHO-METOUYECKOT0 O0BEAMHEHUS 1O 00IIeMy 00pa30BaHHIO
(ITporokon 3acenanust OenepanbHOr0 Y4eOHO-METOAMYECKOTO 00BEANHEHHS TI0 00IIeMy 00pa30BaHHIO OT
08.04.2015 r. Ne 1/15 ¢ yuerom usmeHeHul, BHeceHHBIX [IpoTokosom 3acenanus Penepanpsaoro YMO mo
obrmremy oopaszoBanuio ot 28.10.2015 r. Ne 3/15) (B pexn. ot 04.02.2020r).

VueOnsii mnpeamer «®Pu3MKa» Kak YacTh NpeAMETHOM oOnactn «EcTecTBeHHO-Hay4YHBIE
IpeMEThI» U3y4aeTcss Ha ypOBHE OCHOBHOTO 0011ero 00pa3oBaHus B Ka4eCTBE 0053aTEILHOI0 IPEMETa B
7-9 xnaccax. Ilopsmok paspabotkum um crpykrypa PIIYII BbIACp)KaHBI B CTPOTOM COOTBETCTBHHU C
TpeboBanusimu Ilonoxkenust o paboueii mporpamme yueOHoro npeamera (PI'OC) MAOY «COI Ne 12y,
PaGouass mporpamma yueOHOoro mnpenmera «®Pusmkay peanuzyeTcss C HUCHOIb30BaHUEM y4eOHO-
MeToau4ecKoro Kkommiekra «®Pusuka, 7-9», arop A.B. IlepblkuH, peKOMEHJ0BaHHOIO MUHHCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit @enepaliyiul K HCIIOIb30BAHUIO B 00pa30BaTeILHOM IMPOLIECCE.

HIkonbHBINA Kypc GU3NKHA — CHCTEMOOOPa3yIOIIUi 115l €CTECTBEHHO-HAYYHBIX YI€OHBIX MTPEIMETOB,
MOCKONBKY (PU3WYECKUE 3aKOHBI JIeKAaT B OCHOBE COJIEp)KaHUs KypCOB XMMHH, OUONOruu, reorpaduu u
actponomun. Ou3nKa Kak Hayka o0 HamOoJiee OOIMX 3aKOHAX MPUPOIBI, BEICTYNAs B KA4eCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTEMYy 3HaHUN 00 okpyxkaromem mupe. OHa
pacKpbIBaeT poJib HAayKd B OSKOHOMMYECKOM U KYyJbTYpPHOM pAa3BUTHUM OOLIECTBA, CIOCOOCTBYET
(GbOpMHUPOBAHUIO COBPEMEHHOTO0 HAYYHOTO MHUpPOBO33peHus. (s pemeHust 3amad GOpMUPOBAHUS OCHOB
HAYYHOTO MHPOBO33PEHUS, PA3BUTHUS MHTEIUICKTYalIbHBIX CIIOCOOHOCTEH M TMO3HABATEIBHBIX MHTEPECOB
HIKOJILHUKOB B IpoIlecce M3yueHUs (PU3MKU OCHOBHOE BHHMAHME CIEAYET YAETSATh HE Mepeaade CyMMbl
TFOTOBBIX 3HAHMH, @ 3HAKOMCTBY C METOJAaMU HAy4yHOrO MO3HAHMSI OKPY’KAIOLIEro MHpa, IOCTAaHOBKE
npo0iieM, TpeOYyIOIIUX OT YYalIUXCcs CaMOCTOSATEIbHON JEATEIbHOCTH 10 X pa3pelnieHnto. O3HaKoOMIICHHE
HIKOJIbHUKOB C METOJIaMU HaY4YHOI'O MO3HAHMsI IIPEIIoJiaracTcs IpOBOAUTH MIPU U3YYEHUU BCEX pa3zesioB
Kypca (pU3MKH, a HE TOJBKO MPU H3YYECHUU CIenuanbHOro pazgen «Dusmka u (uznuecKkue MeETOIbI
U3Yy4eHUs Npupoabl». ['ymaHuTapHOe 3HaueHHME (U3MKM KaK COCTAaBHOM dYacTh o0Iiero oOpa3oBaHMs
COCTOUT B TOM, YTO OHA BOOPY>KAET IIKOJbHUKA HAyYHBIM METOJOM IO3HAHUS, MO3BOJISIOIMM IOIy4YaTh
00BEKTUBHBIE 3HAHUS 00 OKpyXkaroueM Mupe. 3HaHue (PU3NYECKUX 3aKOHOB HEOOXOIMMO I H3YUYCHUS
XUMHUH, Ouonoruu, ¢uszndeckoi reorpadun, Texuonorun, ObXK. Kypc ¢usuku B mpumepHoit mporpamme
OCHOBHOTO 00111eT0 00pa30BaHUs CTPYKTYPUPYETCS Ha OCHOBE PACCMOTPEHMSI pa3IMYHbIX (POPM JIBHKEHUS
MaTepuu B MOPSAIKE UX YCIOKHEHUS: MEXaHMUYECKHE SIBJICHUS, TEIJIOBBIEC SIBJICHUS, AJIEKTPOMATHUTHBIE
SBJICHUS, KBAHTOBbIE siBIeHUs. DU3MKa B OCHOBHOM IIKOJIE M3Y4aeTCs Ha YPOBHE PACCMOTPEHUS SIBICHUMN
OPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHaMH (DU3MKH M MPUMEHEHHEM JTHUX 3aKOHOB B TEXHUKE U
MMOBCEIHEBHOMW KU3HU.

B conepxatenbHylo YacTh paboyeil mporpamMmbl  BKIIOUEHBI TeMbl pasnenoB CopaepikaTenbHOM
yacTu padoueil mporpaMmsl 1o ¢usnke mo ooHoBIeHHBIM PI'OC.

OcHoBHBbIE LIeJIH HU3YyYCHUA (1)]/]3]/]1(1/[ B OCHOBHOM HIKOJIE:

1. noBblIeHHEe KauecTBa 00pa30BaHUsl B COOTBETCTBUH C TPEOOBAHUSIMH COLIMAIbHO-3KOHOMHUYECKOTO
¥ MH(QOPMALMOHHOTO Pa3BUTHs OOILECTBA U OCHOBHBIMHU HANpPaBJICHUSMH PAa3BUTHUS 00pa30BaHUS
Ha COBPEMEHHOM JTarle;

2. ycBoeHHe OOy4aroIIMMUCS CMBICIa OCHOBHBIX NMOHATHHA U 3aKOHOB (DM3MKH, B3aMMOCBSI3U MEXKIY
HUMH;

3. (¢opmHpoBaHHE CHUCTEMbl HAyYHBIX 3HAaHUM O mpupone, ee (QyHIaMEHTAJIbHBIX 3aKOHAX JUIs
MOCTPOEHHUS MPEACTaBICHUS O (PU3NYECKON KapTHHE MUPA;



4. ¢dopmupoBaHHe YOKICHHOCTH B TIO3HABAEMOCTH OKPYKAIOIIETO0 MHpa U JJOCTOBEPHOCTH HAYYHBIX
METOJIOB €T0 U3YUCHHUS;

5. pa3BuTHE TIO3HABATEIBHBIX HMHTEPECOB M TBOPYECKHX CIOCOOHOCTEW OOydJalmmxcs |
npuoOpeTeHne OmbITa NPUMEHEHHS HAyYHBIX METOJOB IIO3HAHUS, HAOMIOJCHUSA (UIUUECKUX
SIBJICHUW, TPOBEACHUS OIBITOB, IPOCTHIX JKCIIEPUMEHTAIBHBIX WCCICIOBAHHUNA, MPSIMBIX H
KOCBEHHBIX U3MEPEHHI C UCIOIb30BAHUEM aHAIOTOBBIX U MU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB;
OIIEHKA TIOTPEIIHOCTEH JIIOOBIX N3MEPEHUH;

6. cucremaruzanusi 3HaHUH O MHOTOOOpa3uu OOBEKTOB W SBICHHN MPHPOJBI, O 3aKOHOMEPHOCTSX
NPOIIECCOB M O 3aKOHaX (HM3MKH Ui OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO WCIIOJIb30BaHHUSI
I[OCTI/I)KGHI/II;'I HAayKH B ﬂaﬂbHeﬁHleM Pa3BUTHUU HUBUIIN3AlHUU,

7. (GopMHpOBaHHE TOTOBHOCTH COBPEMEHHOT'O BBIITYCKHHUKA OCHOBHOMW IIKOJIBI K aKTHBHOHM y4eOHOM
JESTEIIbHOCTH B MH()OPMAaIMOHHO-00pa30BaTeIbHON cpefie 00IIecTBa, MCIONh30BAaHUIO METOJIOB
MIO3HAHUS B MPAKTHYECKON JCSATEIBHOCTH, K PACIIUPEHHUIO M YIIyOJIICHUIO (PU3MUECKUX 3HAHUHN U
BbIOOpa (pHU3HKH Kak MPO(UIBHOTO MPeaAMETa I IPOI0JDKCHHS 00pa30BaHus;

8. opraHuzamys 3KOJOTMYECKOTO MBINUICHUS W IICHHOCTHOTO OTHOIICHUS K TMPHPOJIE, OCO3HAHUE
H€O6XOI[I/IMOCTI/I MNPUMCHCHUA I[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I A TEXHOJIOTUU A1 padrOHAJIBHOT'O
NIPUPOIOTIOIB30BAHNUS;

9. moHmMmaHue (pU3MYECKUX OCHOB M IMPUHIUIIOB JIeHCTBUSA (pabOThl) MAIlIMH U MEXaHU3MOB, CPEICTB
NEPEABIKEHHSI U CBSI3M, OBITOBBIX MPHOOPOB, MPOMBINUICHHBIX TEXHOJOTUYECKUX MPOIECCOB,
BJIMAHMA HX Ha OKPYXKAIIYI CpCay, OCO3HAHUC BO3MOXKHBIX IMPUYNMH TEXHOTCHHBIX U
9KOJIOTUYECKUX KaTacTpod.

JlocTH:KkeHMe ITHX 1eJiel o0ecniednBaeTCsl pelieHneM CJIeqyI0InX 3a/1a4:

1. oGecneuenue dSPPEKTUBHOTO COYETAHHUS YPOUHBIX U BHEYPOUHBIX (OpM OpraHU3alUU
00pa30BaTeNLHOTO MPOIIECCa, B3aNMOICHCTBHS BCEX €0 yYaCTHUKOB;

2. opraHmM3alysl UWHTEIJICKTyaJbHBIX W TBOPUYECKHX COPEBHOBAaHUM, MPOEKTHOM U ydeOHO-
UCCIIEIOBATEIbCKON AEATEIBHOCTH;

3. COoXpaHEHHE€ U YKpeIUleHHe (DU3HUECKOro, TIICUXOJIOTUYECKOTO U  COLMAIBHOTO  30POBbS

oOyyarouuxcsi, ooecreyeHue ux 0e30MacHOCTH;

(dbopMUpOBaHHE TO3UTUBHOM MOTHBAIIMHN O0YYAOIINXCS K YUeOHON AESITEeTbHOCTH;

o0ecrieyeHne yCIOBUH, YIUTHIBAIOUINX HHIUBUAYATEHO-THYHOCTHBIE OCOOCHHOCTH 00yYaroIInXCs;

COBEPILLIECHCTBOBAHHE B3aUMOJICHCTBHS yUEOHBIX AUCIUILIUH HA OCHOBE HHTETpaIiH;

BHEJIPEHHE B y4eOHO-BOCIHTATENBHBIA TPOLECC COBPEMEHHBIX 00pa30BATENBHBIX TEXHOJIOTHH,

(bopMHPYIOLINX KIHOUYEBbIEe KOMIIETEHIINH;

pasButue AU depeHnnanuu o0yueHus;

3HaKOMCTBO O0YyYaroIUXCcsl C METOJIOM HayYHOI'O TIO3HAHUS U METOJJaMU UCCIIEI0BaHMs 0OBEKTOB U

SBJICHUM IPUPOJIBL;

10. popmupoBanue y oOydarmuxcss yMeHU HaOIIOAaTh MPUPOIHBIC SIBJCHHS U BBITOTHSATH OMBITHI,
nabopaTopHbIe PabOTHI U SKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS C MCIIOJIb30BAaHHEM M3MEPUTEILHBIX
nprOOpPOB, IMUPOKO MPUMEHSAEMBIX B IPAKTUYECKOH JKU3HU;

11. oBmagenne oOydYarOMIMMHUCS OOIICHAYYHBIMH TOHSATHUSMH: TPUPOJHOE SIBICHUE, SMIUPUYECCKU
yCTAaHOBNEHHbI  (akT, mnpobiema,  TUMOTE3a,  TEOPETHUECKUH  BBIBOJ,  pPE3yJIbTaT
DKCIIEPUMEHTAIILHON IIPOBEPKH;

12. nonnManue o0O0yYarOIUMHCS OTIWYHMIA HAyYHBIX JaHHBIX OT HENPOBEpEHHOW WH(pOpMAIUH,
[IEHHOCTH HAayKW JUIsl  YJOBJIETBOPEHHUS OBITOBBIX, MPOM3BOJICTBEHHBIX W  KYJIbTYpHBIX
NOTpeOHOCTEN UenoBeka.

No gk

©

OcHOBHbBIC JIMHUY PA3BUTHS YYalIMXCH CPeACTBAMH npeaMera « Pu3uka»

N3ydyenne ¢u3uku B 00pa3oBaTeNbHBIX YUPEXKIEHUSX OCHOBHOIO oOmIero o0pazoBaHUs
HAIpPaBJICHO HA PEATU3ALUIO CIEAYIOIINX JIMHAN Pa3BUTHUS yUalllUXCs CPEACTBAMHU MIPEIMETA!

1) ®opMupoBaHHE OCHOB HAYYHOI0 MHPOBO33peHHsI M (PU3HYeCKOro Mbluuienusi. OCBoeHHE
3HaHUM 00 OCHOBHBIX METOJAaX HAyYHOTrO IMO3HAHHs HPUPOABI, XapaKTEPHBIX AJS €CTECTBEHHBIX HAyK



(9KCTIEpUMEHTAIbBHOM W TEOPETHUYECKOM); (U3MYECKHX  SIBICHUAX; BEIMYMHAX, XapaKTEePU3YIOIIMX
SIBIICHUS; 3aKOHAX, KOTOPBHIM SIBJICHUS ITOAUUHSIOTCS.

2) IlpoekTpoBaHWe W MpPOBeIeHHE HAOIIOAEHUS MPHPOIAHBIX SBJIEHHH € HCIOJb30BaHHEM
HEe00XO0IMMbIX M3MepHUTeIbHbIX NMPUOOPOB. YMeHHEe 00pabaThiBaTh pPe3yNbTaThl HAOMIOACHUN WIIH
U3MEpPEHUIl U TMpeICTaBIsATh HMX B pPa3iIuyHOU (opMe, BBISIBISATH Ha JITOW OCHOBE OJMIMPHUUYECKUE
3aBHCUMOCTH; NPUMEHSTH IOJyYeHHbIE 3HAHUS /I OOBSCHEHUS NUPUPOAHBIX SBICHHWHA, MPUHIUIIOB
JEHCTBUS OTAENbHBIX TEXHUYECKUX YCTPOUCTB, pemaTh (U3nIecKue 3aaum.

3) AnajgekTH4ecKHii MeTO MO3HAHUs Mpupoabl. DopmupoBaHHE MOHUMAHUS HEOOXOAUMOCTH
ycBOeHUA  (pu3MUecKMX 3HAHMW KaK  sApa TyMaHUTapHOro oOpa3oBaHHs, HEOOXOIUMOCTU
O0LIEYETI0BEUECKOIO0 KOHTPOJIS ~ Pa3yMHOIO HCIOJIb30BAHMSI AOCTM)KEHMHW HAayKd M TEXHOJIOTMH AJis
JAIbHENIIETr0 pa3BUTHsI O0IECTBA U pa3pelieHus I100aIbHbIX MPoodIeM.

4) PazBuTHE HHTEJLUIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTeN. YMEHNUE CTaBUTh U pa3peuiarhb
npo0JieMy NpU UHAWBUTyaJIbHOM U KOJUIEKTUBHON T103HABATEIbHON JAESITEIbHOCTH.

5) IlpumeHeHWe NOJY4YeHHBIX 3HAHUM W YMEHHMH /JJIsl PpelleHHUs] NPAKTHYEeCKHX 3agad
noBceHeBHO# ku3HM. OIleHKa pe3yJIbTaTOB CBOUX JEWUCTBUN, NpPUMEHEHUs psga MOpudboOpoB u
MEXaHU3MOB; OOecreueHue parroHaJIbHOrO U 0€30IacCHOTO MOBEICHUS 10 OTHOILICHHIO K cebe, 0011IecTBY,
pupoie.

[Ipu mpenonaBannu ¢usuku B 7-9 Kinaccax IOCTHKEHHE CHOPMYITUPOBAHHBIX BBINIE —OOIIUX
JUHUM pa3BUTHA YyYalIMXCA OCYIIECTBISAETCS B 00BEME, OMpEeNeNseMOM COJEpKaHuEM Y4eOHOro
peaMeTa B JaHHOM KJlacce.

IIpuHIUNBI ¥ OAX0ABI K ()OPMHUPOBAHUIO IPOTPAMMBI:

Crangapt Broporo mnokoienuss (PI'OC) B cpaBHEHMH CO CTaHAAPTOM MIEPBOTO MOKOJICHUS
pean3yeT JEsATeNIbHOCTHBINA IMOAXO0J K OOy4YeHHIO, IJie IJVIaBHAas 1eJb: Pa3BUTHE JMYHOCTH YYalllerocs.
CrangapT yka3bIBaeT peajbHble BUABI IEATEIbHOCTH, KOTOPHIMH CIIEIYET OBJIAJETh K KOHILY OOy4YeHus, T.
. oOyJarommecs: TOJKHBI YMETh YYUTHCS, CAMOCTOSITETIbHO TOOBIBATh 3HAHMS, AaHATH3UPOBATh, OTOUPATH
HY)KHYIO HMH(QOpPMAIMIO, YMETh KOHTAKTHpPOBaThb B PAa3IMUHBIX IO BO3PACTHOMY COCTaBy TpyImax.
OnTumasnbHOE COYETaHUE TEOPUHU, HEOOXOAMMOMN JUIsl YCIEUIHOrO PELICHUS MPaKTUYECKUX 3ajady—
riaBHas unes YMK no ¢usuke cucremsl yueOHukoB «Beptukans» ( A. B. Ilepbrmkuna «®usuka» ans 7, 8
kiaccoB U A. B. Ilepbiikuna, E. M. I'ytHuk «®@usuka» mig 9 kiacca), Kotopas BKJIIOYaeT B cels u
ugposbie oopazoBarenbHbie pecypebl (LLOP) ans cuctemsr Windows.

KonuenrtyaabHbie 10JI0KEHHUS:

CoBpeMeHHbIE HayyHbl€ NPEJICTABICHHUS O IIEJIOCTHOM Hay4yHON KapTUHE MHpPA, OCHOBHBIX
HNOHATUAX (U3UKM M METO/aX COINOCTABICHMUS OHKCIEPUMEHTANbHBIX M TEOPETHYECKUX 3HAHUM C
IPAKTUUYECKUMHU 3aJjauaMi OTPa)KE€Hbl B COZAEpkKAaTeIbHOM MaTepuase yueOHUKOB. M3iiokeHue Teopuu u
IIPAKTUKU ONUPAETCS:

¢ Ha IIOHMMAaHUE BO3PACTAIOUIEH pOJIM ECTECTBEHHBIX HAYK W HAy4YHBIX HCCIIEIOBAHHMM B
COBPEMEHHOM MUDE;

e Ha OBJAJEHUE YyMEHUSAMH (HOPMYyIUpPOBaTh THUIOTE3bl, KOHCTPYHUPOBaTh, IMPOBOAMUTH
9KCIIEPUMEHTHI, OLIEHUBATh MOJYYECHHbIE PE3YJIbTATHI;

® BOCIHMTAaHHUE OTBETCTBEHHOT'O M OEPEKHOT0 OTHOLIEHUS K OKPYKaIoIeH Cpee;

e (QopmupoBaHHE yMeHUH Oe3omacHOro Hu A(PQPEKTUBHOIO HCHOJIb30BAHUSA J1AOOPATOPHOTO
000pyJIOBaHUs, MPOBEAECHUS TOYHBIX HM3MEPEHHH M aJeKBaTHOW OIIEHKH IOJYYEHHBIX pPEe3yJIbTaToB,
IPEJICTaBICHNUsS] HAYyYHO OOOCHOBAaHHBIX apryMEHTOB CBOMX JIEHCTBUIM, OCHOBAaHHBIX Ha MEXIIPEIMETHOM
aHann3e y4eOHbIX 3a/1au.

O0mas xapakrepucTuka yueOHoro npeamera « ®usnka»
®dusuka BMecTe ¢ Jpyrumu npeameramu (kKypc «OKpyxaromuil MHp» HadadbHOW IIKOJBI,
¢usnueckas reorpadus, XUMusi, OMOJIOTHS) COCTABISAET HEMPEPHIBHBIN IIKOIBHBIM KypC €CTeCTBO3HAHMUS.
ITocTpoeHHe TOrMYECKH CBS3aHHOTO Kypca OUPATIOCh HA CIECAYIOIINE UACH U TOAXOBI:
— Ycunenue ponu meopemuueckux 3HaHui C MAaKCHUMaJbHO BO3MOXKHBIM CHUKEHHEM Beca
MaTeMaTUYeCKUX COOTHOIIEHMH, moayac ycBauBaromuxcsi ¢popManbHo. Tak, B uncie MepBbIX TEM Kypca
¢u3uku 7-ro kiacca uayTr Tembl «MexaHuueckoe ABrkeHue. Cuibl B mpupoje», «Heprus, Pabota,
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MotHOCTEY». DTO O3BOJIAET YUCHHKAM YK€ Ha IIEPBOHAYAILHOM JTare U3ydyeHus: (U3MKH OCBauBaTh M
CWJIOBBIC, U DHEpreTHUecKue MOHATHS. B kypce ¢usukm 8-To Kiacca M3YYCHHIO TETUIOBBIX JBUTATENCH
IpEeIIeCTBYeT pacCMOTPEHUE TIEPBOrO 3aKOHA TEPMOJAMHAMUKH, a B Kypce pusuku 9-ro Kjacca Ttema
«CBeToBbIC SIBICHHS» HAYMHACTCS C aHaIM3a JJIEKTPOMArHUTHOW MPHUPOABI CBeTa. lcmonb30BaHUE
TEOPETUUECKHUX 3HAHUHN sl 00bACHEHUSI (PU3NYECKUX SBICHUI MOBBIIIACT Pa3BUBAIOIIEe 3HAUCHHUE Kypca
(GU3KKH, Bl MIKOJLHUKU MTPUYIAOTCS HAXOAUTh IPUYUHBI SIBIICHUH, 4TO TpeOyeT CyIecTBEeHHO OO0JIbIei
MBICTTUTENIbHON aKTUBHOCTH, Ye€M 3allOMHUHaHKE (DAKTHUECKOro MaTepuana.

— [lenepanuszayus yuebOHO20 Mmamepuaid HAa OCHOBE  BEAYIIMX WJICH, NPUHIMIOB (QHU3UKH.
3amayaM reHepanu3aliy CIyXHUT [IHPOKOE HCIONIb30BaHHEe 00OOIIEHHBIX IJIAHOB MOCTPOEHHUSI OTBETOB
(A.B. YcoBa) W O3HaKOMIIEHHE YYAIIUXCS C OCOOCHHOCTSMHU PA3JIMYHBIX MBICIUTEIBHBIX OIEpaIHid
(ananu3, cMHTE3, CpaBHEHHUE, 0000IIeHNE, Ki1acCu(HUKaIINs, CHCTEeMAaTH3aIlUs).

— Ycunenue npaxmuueckoii nanpaeieHHocmu u noaumexuusma xypca. llpenogaBanue (u3NKH
BeJETCS C IIUPOKUM IPUBJICYCHUEM JEMOHCTPAILIMOHHOTO AKCIEPUMEHTA, BKJIIOYAIOIIEITO0 U IMPUMEPHI
MPAKTUYECKOTO MPUMEHEHUS (DU3UYECKHUX SBJICHHUA U 3aKOHOB. YUEHUKAMHU BBHITIOTHSACTCS 3HAYUTEITHHOE
YHUCIIO (PPOHTAIBHBIX HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, B TOM YHCIIC U CBS3aHHBIX C U3Y4YEHHUEM
TeXHHUYECKUX mpuoOopoB. I[Ipemmaraercss pemieHne 3agad ¢ TEXHUYSCKUMH JAHHBIMU, TIPOBEICHUE
CaMOCTOSITeNIbHBIX HAOIOJIEHUI yJalllUMUCS TPU BBIIOJHEHUH MMU JOMAIIHEro 3a/JaHus, OpraHU3aIus
BHEKJIACCHOTO YTEHHUsSl JIOCTYIMHOW HAYYHO-TIOMYJISIPHOM JHTEpaTyphl, MOUCKH (PHU3UKO-TEXHUUIECKON
uHpopmaruu B Internet.

Benymas Meroamka mnpu peadu3alMd JIaHHOW MPOTpaMMBI - MPo0JieMHoe o0ydyeHHe. OTO
CIOCOOCTBYET CO3/IaHUIO MOJIOKHUTENFHOM MOTHBAIIMM M MHTEpeca K M3yYEHHUIO MpeaMeTa, aKTUBU3UPYET
o0ydyenue. COBMECTHOE pellIeHHE MPoOJIeMbl pa3BUBAET KOMMYHHKA0EIbHOCTh, YMEHHE pPaboTaTh B
KOJUIEKTHBE, peuaTb  HETPAJWIMOHHBIE  33Jayd, HCIOJNb3ysd MNPHOOpETEHHbIE  MPEIMETHBIE,
WHTEIICKTYaTbHbIC U OOIINE 3HAHUS, YMCHUS U HABBIKU.

Ha »orame BBeneHHs 3HAHUI HCMONB3YEeTCS TEXHOJOTHS MPOOJIEMHOr0 OOydYeHHUs, KOTOpas
MO3BOJISIET OPTAHU30BATh HCCIICIOBATEIBCKYI0 PA0OTY yUaIIUXCsl HA YPOKE M CAMOCTOSITEIIBHOE OTKPBITHE
3HaHuii. Ha ypoke BBeqeHUS HOBBIX 3HAHMI MOCTaHOBKA MPOOJIEMBI 3aKIIOYAETCS B CO3/IaHUU yUUTEIIeM
POOJIEMHOM CHUTYyallil ¥ OpPTraHHW3allMM BBIXOJAa M3 HEE OJHUM U3 TpeX CIocoOoB: 1) yumrens cam
3a0CTpSI€T MPOTHBOpEYHEe MPOOJIEMHONW CUTyallMM M COOOLIaeT mpobiemMy; 2) YYEHHUKH OCO3HAIOT
MPOTUBOpPEYNEe M (POPMYIUPYIOT MpodsieMy; 3) y4HTeldb AUAIOTOM TMOOYKIAeT YICHHKOB BBIIBHTATh U
MPOBEPSATH TUIIOTE3HI.

NunuBuayanpHas paboTa MpU BHITIOJHEHUW JIOMAITHUX 3a/JIaHU B COOTBETCTBHH C BHIOpaHHOM
o0pa3oBaTenbHOI TpaeKkTopuel (MPUHIMII MUHUMYMa U MakKCUMyMa) pa3BUBAET CIIOCOOHOCTh YYalllerocs
CaMOCTOSITEIILHO MBICIIHTD U JCHCTBOBATh, HECTH OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOECTO TPY/a.

Oduzuyeckoe 00pa3oBaHWE B OCHOBHOW IIKOJNIE JODKHO oOecneduTh (QOpMHpOBAHUE Y
00yJaromuXxcsl MPEJACTABIICHU O HAyYHOW KapTUHE MHUpPAa — BAXKHOTO pecypca HAyJYHO-TEXHUYECKOTO
mporpecca, 03HaKOMJIEHHE 00YJaroImuxcs ¢ PU3NIECKUMHI U aCTPOHOMHUYECKUMU SIBIICHUSIMU, OCHOBHBIMHU
NPUHIAIIAMA  PabOTBl MEXaHHM3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOWCTB H MPUOOPOB, pPa3BUTHE
KOMIETSHIINI B PEIICHUH WHXEHEPHO-TEXHUUYECKUX U HAyYHO-UCCIIEeI0BATENbCKUX 3a/1a4.

OcBoenne yueOHOTO mTpenmeTa «®DuU3MKay HAMPaBICEHO HAa Pa3BUTHE Y OOyYAOIIUXCS
MPEJICTAaBICHU O CTPOCHHH, CBOWCTBAX, 3aKOHAX CYIECTBOBAaHUS U JABIKEHHS MaTepHH, Ha OCBOCHHE
oOyyaromuMucss OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEM NPHUPOJHBIX SBICHUN, CO3/aHUE YCIOBUW s
(dbopMUPOBAaHUS UHTEIUIEKTYAIbHBIX, TBOPUECKUX, TPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX, HH(OPMAIIMOHHBIX
KommieTeHIuH. OOyJaroniecs: OBJIAJICIOT HAyYHBIMH METOJAMU PEIICHUS Pa3IUYHBIX TEOPETUYCCKUX WU
MPAKTUYECKUX 33]a4, YMEHHUSIMH (OPMYITUPOBATH THIIOTE3bI, KOHCTPYHUPOBATh, TPOBOAUTH SKCIIEPUMEHTHI,
OIICHWBATh W aHAIM3UPOBAThH IMOJYYCHHBIC PE3yJIbTaThl, COMOCTABIATh UX C OOBEKTHBHBIMU PEATHSIMHU
JKU3HU.

VYuebnsiii mpeamer «du3nkay crnocoOCTBYET (POPMUPOBAHUIO y OOYJAONIUXCS YMEHUN 0€30TacHO
UCTIONE30BaTh JaboparopHoe 00OpyAOBaHHE, MPOBOAUTH ECTECTBEHHO-HAYYHBIC HWCCIECIOBAHUS U
SKCIIEPUMEHTHI, aHAIM3UPOBATH MOJIYUCHHBIC PE3Yy/IbTAaThl, MPEJACTABIATh M HAYYHO apryMEHTHPOBATH
MOJTy4YEHHBIE BHIBOJIBI.

N3yuenne mnpenmera «®Pusuka», B YacTu (GOPMHPOBAHUS Y OOydYAOIMIMXCS HAYIHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAYYHBIX METOA0B (HAOMIOJeHUe, W3MEPEHUe, JKCIEPUMEHT,
MOJICJTUPOBAHUE ), OCBOCHHSI TIPAKTHYECKOTO MIPUMEHEHHUST HAYYHBIX 3HAHWH (PU3WKH B )KHU3HU OCHOBAHO HA

6



MEXIPEAMETHBIX CBA3sIX ¢ mpeameramu: «Martematukay, «Mubopmarukay, «Xumus», «buonorusy,
«["eorpadusy, «Oxomorus», «OCHOBBI 0€30MACHOCTH KHU3HENEATENbHOCTHY, «McTopus», «JIuteparypa» u

Ap.

Cmpykmypa Kypca ¢puszuku 6 7-9 knaccax
Crtpykrypa Kypca (U3MKM Ha JaHHOW CTYNEHU OOydYEHUS OIMPEACINSeTCS IOCIEI0BATEIHHBIM
pPacCMOTPEHHEM PA3JIMYHBIX (OPM JBUIKEHHS BELIECTBA U JJIEKTPOMATHUTHOTO MOJISI B TOPSAKE HX
YCIOXKHEHUS: MEXaHUYECKUE SBJICHHUS, BHYTPEHHEE CTPOCHHE BEIIECTBA, TEIUIOBBIC SIBJICHHUS,
3JIEKTPOMArHUTHBIC SBJICHUS, KBAHTOBBIC SIBJICHUSI.

Onuncanue mecta yuyeOHOro npeamera «@Pu3uKa» B y4eOHOM IIaHe

B cootercTBum ¢ TpedoBanHusiMu DeiepanbHOro rocy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHJapTa
OCHOBHOT0 00111ero oopaszoBanus npeamer «Pusuka» nuzydaercs ¢ 7-ro no 9-i kiacc. Ha ocBoenue
porpaMMbl OTBOAMTCS 244 vaca!

I'oma oOyueHus KonnyecTBo 4acos B KonngectBo yueOHbIX Bcero gacos 3a
HEJIeNI0 HeJenb y4eOHBIH roj
7 Kyacc 2 34 68
8 Kimacc 2 34 68
9 kiacc 3 34 102
Wroro: 240 gaca 3a Kypc

YpoBeHb 00y4eHUsT — 0a30BEIiA.

Onucanue HeHHOCTHBIX OPHEHTHPOB CO/lePKaHUs y4eOHOr 0 mpouecca.

LleHHOCTHBIE OPHEHTUPBI COJEpKaHus Kypca (U3MKM B OCHOBHOM IIKOJE ONPEICISIIOTCS
cnenudukoit Gpusuku kak Hayku. [loHATHE «IIEHHOCTH» BKIIFOYAIOT €IMHCTBO OOBEKTUBHOTO (CaM OOBEKT)
U CYOBEKTHBHOTO (OTHOIIEHHE CyOBeKTa K OOBEKTY), OPTOMY B KayeCTBE IIEHHOCTHBIX OpPHUEHTHPOB
bu3nUecKkoro 0Opa3oBaHuUsl BBICTYNAIOT OOBEKTHI, U3ydyaeMble B Kypce (PU3UKHU, K KOTOPHIM Y YYallluXCs
dbopMupyeTcs IICHHOCTHOE OTHOIIeHHe. [1pu 3TOM BeayIlyIo posib UTPAIOT MMO3HABATEIbHBIC IIEHHOCTH, TaK
KaK JaHHBIA Y4eOHBIH TpPEeIMET BXOJMUT B TPYMIY NPEIMETOB MO3HABATEIHHOTO IMKIA, TJIABHAS IEJb
KOTOPBIX 3aKIIF0UaeTcs B U3yueHuu npuposl. [IpumepHas nmporpaMma npeaycmMarpuBaeT GOpMUPOBAHHE Y
IIKOJIbHUKOB OOIEy4YeOHBIX YMEHUM M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB NEATEIHHOCTH U KITFOUYEBBIX
KOMIIETECHIIUH.

[TproputeraMu Ui HIKOJIBHOTO Kypca (PM3MKHU Ha 3Tarie OCHOBHOI'O 00IIEro 00pa3oBaHUsl SABIISIOTCS:
Ilo3nasamenvHas desmenbHOCMb.

® HCIIOJIb30BAHHUC IJIA IMO3HAHUA OKPYKAIMICTO MHPpa Pa3IMYHBIX €CTCCTBCHHOHAYYHLIX MCETOIOB!:
Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MOJACIIUPOBAHUC,

e (opmupoBaHue ymMeHU#W pasznuyarh (HaKThl, TUIIOTE3bI, MPUYUHBI, CJIEICTBHS, JOKA3aTeIbCTBA,
3aKOHBI, TEOPHUH;

® OBJIAACHUC aICKBATHBIMHA criocodoamMu pemiCHUs TCOPCTUYCCKUX U IKCIICPUMCHTAJILHBIX 3a1a4;

o HpI/IO6peTeHI/Ie OIIbITa BBIJIBMJKCHUSI THUIIOTE3 OJIs OOBSICHEHUS H3BECTHBIX (i)aKTOB n
3KCHepI/IMeHTaJ'II)HOI71 IMPOBEPKH BBIIBUT'ACMBIX I'MIIOTES.

Hugpopmayuonno-KoMmMyHUKAMUEHAsA 0eameabHOCMb.

® BJIaJICHUE MOHOJIOTMUECKON M JIHajIOrM4ecKod peyblo, Pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUKY
3peHust co0eceTHUKa U IPU3HABATH MPABO HA MHOE MHEHUE;
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® MHCIIOJIb30BAHHUEC [JId PCIICHHUA ITO3HABATCIbHBIX W KOMMYHHMKATHBHBIX 3aJa4d pa3jIMYHBIX

UCTOYHHUKOB HH(POPMAIIUH.

Pegnexcusnas oesmenvrnocmo:

¢ BJIAJICHUC HAaBbIKAMU KOHTPOJIA U OLICHKHU CcBOCH ACATCIIBHOCTU, YMCHHUECM MIPCABUICTH BO3MOXKHBIC

pe3yabpTaThl CBOMX JEHCTBUMN:

® OpraHusanus y‘IG6HOI>i ACATCIIBHOCTH: IIOCTAaHOBKa MLCJIH, IIJIAHUPOBAHHUE, OIPCACICHUC

ONTUMAJIBHOI'O COOTHOIICHUSA LCIIU U CPCIACTB.

I1. JIuuHOCTHBIE, MeTAaNIPpeIMETHBbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Y4eOHOIr0 mpeaMeTa
«Duzuka»

Jluunocmuvimu pesyibmamamu 06y‘leHI/I5I (1)I/I3I/IKG B OCHOBHOM IIKOJIC SIBIISTFOTCS:

c(OPMHPOBAHHOCTH NO3HABATEIILHBIX HHTEPECOB, NHTEIICKTYABHBIX U TBOPUYECKUX CIIOCOOHOCTEN
yuaumxcs;

yOeXIeHHOCTh B BO3MOKHOCTH IO3HAHUS IIPUPObI, B HEOOXOAUMOCTH Pa3yMHOI'O UCIOIb30BAHUS
JOCTMDKEHUN HayKM M TEXHOJIOTMH JJs JalbHEHIIero pas3BUTHs 4YeJIOBEYECKOro oOOIIecTBa,
yBa)KEHHE K TBOpIIAM HAayKH M TEXHHKH, OTHOIIECHHE K (PU3MKE KaK AIIEMEHTY OOIIeUeIoBeYeCKOi
KYJIBTYDBI;

CaMOCTOSITEJIbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUM U IPAKTUUECKUX YMEHUH;

TFOTOBHOCTb K BBIOOPY JKM3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMM HHTEpEcaMH U
BO3MO>KHOCTSIMU;

MOTUBalUsl ~ 00pa3oBaTeNbHON  JEATENBbHOCTH  UIKOJBHUKOB  HAa  OCHOBE  JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

(GopMHpOBaHHE LIEHHOCTHBIX OTHOLICHUH Jpyr K Jpyry, Y4YUTEII0, aBTOpaM OTKPBITUH U
n300peTeHuil, pesynbprataMm 00y4eHusl.

Memanpeomemnvimu pe3ynbraTaMu 00ydeHus (U3NKe B OCHOBHOM LIKOJIE SBIISIOTCS:

MertanpeameTHble pe3yiabTaTbl 00yueHHsl (U3MKEe B OCHOBHOM ILIKOJIE BKJIIOYAIOT MEXIIPEIMETHBIC
NOHATUS W yYHHBEpPCAlbHBbIE  y4deOHbIE  JCUCTBUS  (PEryisSTHBHBIC,  IO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE).
MOHSITUSA
VYcnoBueM GOpMHPOBAHUS MEXIPEAMETHBIX MOHATHH, TAKUX, KaK CUCTeMa, (PaKT, 3aKOHOMEPHOCTH,
(GeHOMEeH, aHaiu3, CUHTE3 SBIAETCA OBJaJeHHE OOYYalOIMMHUCA OCHOBAaMH YHMTaTEIbCKOM
KOMIIETEHIIMM, TpHOOpeTeHne HaBBIKOB paboThl ¢ uHpopManuel, y4yacTue B IPOEKTHOM
JeSITeIbHOCTH. B OCHOBHOM IIKOJIE MpojoikaeTcs paboTa Mo GOPMUPOBAHUIO M Pa3BUTUIO OCHOB
YUTaTeNbCKOM KoMmeTeHuu. OOydaromuecs: OBIaCI0T YTEHHEM KaK CPEACTBOM OCYILIECTBICHHS
CBOMX JalbHEHIIMX IUJIAaHOB: MPOJOJDKEHUS 00pa3oBaHUS M C€aMOOOpPa30BaHMS, OCO3HAHHOTO
IUTAHUPOBAHMSI CBOETO aKTYaJIbHOI'O M IMEPCIEKTHMBHOIO Kpyra YTEHMs, B TOM YHCIE JOCYTOBOIO,
MOJATOTOBKA K TPYAOBOM M COLUAIBHON JESATENbHOCTH. Y BBITYCKHUKOB Oyner chopmupoBaHa
NOTPeOHOCTh B CHUCTEMAaTHYECKOM YTEHHMH KaK CpeJICTBE IMO3HaHMS MHUpa M cebsd B 3TOM MHUDE,
rapMOHM3AIIMK OTHOIIIEHUH YeJIoBeKa M O0IIeCTBa, CO3aHIU 00pa3a «IoTpeOHOro OyayIeroy.
[Tpy wm3ydeHun QU3MKUH OOYyYaroIIUecs] YCOBEPIICHCTBYIOT NMPHUOOpPETEHHBbIE HaBBIKM pabOTHI C
uHpopManmen u mnonoiaHAT uX. OHM cMoryT paloTarb C TEKCTaMM, NpeoOpa3oBbIBATH MU
UHTEPIPETUPOBATH COAECPIKALIYIOCS B HUX MH(DOPMAIUIO, B TOM YHCIIE:
® CHUCTEMaTH3UPOBaTh, COIMOCTaBIATh, aHAJIM3UPOBaTh, 0000IIaTh M HWHTEPIPETUPOBATH
HH(pOpPMALIHIO, COJIEPKATYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;
® BBUIENATH IJVIABHYIO M M30BITOUYHYIO HH(OPMALUIO, BBIIOJHATH CMBICIOBOE CBEpPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICTIEH;
® [peACTaBIATh MH(OPMALHMIO B CKATOW clIoBecHOM (opme (B BUAE MJIaHA WM TE3UCOB) U B
HaIJISITHO-CUMBOJIMYECKON (opme (B Buae TaOmuIl, TpadUuecKux CXeM M Juarpamm, KapT
HOHSATUH — KOHIENTYaJIbHBIX TaOIUI], MEHTAJILHBIX KapPT U KIACTEPOB)
®  3aMOJHATH U JOMOJHSITH TaOJIULIbI, CXEMbI, IUarPaMMbl, TEKCTBI.
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B xome w3ydeHust pu3uku 0Oydaroniuecss MPUOOPETYT OMBIT MPOCKTHOW IEATETbHOCTH Kak
ocoboii  gopmbl  ydeOHOW  paboTHI, CHOCOOCTBYIOIICH BOCIHUTAHUIO CAMOCTOSTEIHHOCTH,
WHUIUATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIIEHUI0 MOTHUBAUMU U 3(P(EKTUBHOCTH Yy4eOHOM
NeSITeIbHOCTH; B XOJE peajH3allMd HCXOJHOTO 3aMbICia Ha IMPAKTHYECKOM YPOBHE OBJIAJCIOT
YMEHHEM BbIOMpaTh aJIeKBATHbIE CTOSIIEH 3aJa4ue CPelCTBA, MPUHUMATh PEIICHUS, B TOM YHUCIIE U B
CUTyalusx HeompeneneHHOCcTH. OHU MOydaT BO3MOXKHOCTB Pa3BUTh CHOCOOHOCTh K pa3zpaboTke
HECKOJIbKUX BapUAHTOB PEIICHUM, K MOUCKY HECTaHJAPTHBIX PEIIeHUH, IOUCKY U OCYIIECTBICHUIO
HauOoJee MPUEMIIEMOTO PELICHHUS.

PeryastuBubie YV ]|

1. YMeHHe caMOCTOSTENBHO OMPENeNATh LEeNd OOydeHUs, CTaBUTh M (OPMYIHPOBATH HOBBIC
3ajaul B ydeOe W TIO3HABATEIbHOW JEATEIbHOCTH, pPa3BUBAaTh MOTHUBBI M HWHTEPECHl CBOEH
MO3HABATENBHOM JesITeIbHOCTH. OOYUaIOMMNAC CMOXKET:

® aHAJIM3UPOBATH CYIIECTBYIOLINE U IJIAHUPOBATH Oynyiire oOpa3oBaTelibHbIE PE3YJIbTATHI;

*11ICHTU(ULIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEIEIIATH IVIaBHYIO IPOOIieMy;

®BLIJIBUTATh BEPCHHM pEIICHHUS MPOOJIeMbl, (OPMYIUPOBATH THUIIOTE3bl, IMPEIBOCXHUILATH
KOHEYHBIN pe3ysbTarT;

®CTaBUTH II€JIb JEATEIBHOCTH Ha OCHOBE OINpeAeNeHHOW MpoOjIeMbl U CYIIECTBYIOIIMX
BO3MOKHOCTEH;

e popmynupoBaTh y4eOHBIE 3aaydl KaK IIard JOCTMD)KCHUS TIIOCTABICHHON IIEJH
NeSITeTbHOCTH;

©00OCHOBBIBaTh 1I€JI€BbIE OPUEHTUPHI U MPUOPUTETHI CChIIKAMU Ha LEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHHOCTD II1aroB.

2. VYMeHHe CaMOCTOSITEIbHO IUIAHHPOBATh IIYTH JOCTIDKEHUS 1eleld, B TOM YHCIE
anbTepHATHUBHBIC, OCO3HAHHO BbIOMpaTh Haubomee 3(h(eKTHUBHBIE CHOCOOBI pEHIeHHUS YYEOHBIX U
MO3HABATENIbHBIX 3a7a4. OOYyJaIOIINIICS CMOXKET:

e OIpe/IeTATh HEOOXOAUMbIE AeHCTBHE(sS) B COOTBETCTBUU C Yy4eOHOW M IMO3HABAaTEIbHOU
3aJaueil U COCTaBIATh AITOPUTM HX BBIMIOJIHEHHUS,

©000CHOBBIBaTh M OCYHIECTBIATH BBIOOp Hambojee IPPEKTHBHBIX CHOCOOOB pPELICHHS
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4;

® OIIPEIEIATh/HAX0IUTh, B TOM 4YHCIE U3 MPEUIOKEHHBIX BapUAHTOB, YCIOBUS JUIA
BBITNIOJIHEHUS Y4€OHOM U IT03HABaTEIbHON

®33/1a4H;

®BLICTpAaUBaTh JKU3HEHHBIE IUIaHBI HA KpPAaTKOCPOYHOE Oynayiiee (3asBIATh LEJIEBbIE
OpUEHTHUPHI, CTaBUTh aJCKBAaTHbIE UM 3aJaud W TpeuiaraTh JEHCTBHUSA, YyKa3blBas H
000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEIEHOCTD IIAaTr0B);

®BLIOMpATh U3 MPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO MCKATh CPEICTBA/PECYPCHI JUIs
pelLeHHs 3aJa4n/IOCTHKEHUS LIeNH;

® COCTaBIISITH IJIAH PEIICHHS MTPOOIJIEMBI (BBITIOITHEHUS TIPOEKTA, IIPOBEICHHS UCCIIETOBAHMS);

e OIIPEEIIATh TOTEHIMAIBHBIE 3aTPYAHEHUS TpPU pPEUIeHHH y4eOHOW W TO3HaBaTEIbHOM
3aJa4ui ¥ HaXOAUTh CPECTBA /ISl UX YCTPAHEHUS;

® OITUCHIBATh CBOW OMBIT, OOPMIISIS €r0 YIS Mepeladud JPYTUM JIFOISIM B BHJIE TEXHOJIOTHH
pelIeHus MPaKTHYECKUX 3a1a4 ONPEIeTICHHOTO KJIacca,

® [JIAHUPOBATh M KOPPEKTUPOBATh CBOIO MHUBHIYaJIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCHTb CBOM JEHCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMU, OCYILIECTBIATh
KOHTPOJIb CBOEU JNIEATENFHOCTH B TIPOIECCe JOCTIDKEHHsSI pPe3ysbTaTa, OMpPEIeNsiTh CIOCOOBI
NecTBUI B paMKax NPEAJOKEHHBIX YCIOBHHM M TpeOOBaHMM, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUM C U3MEHSIOLIEHCS CUTyalUEN.

OO0yyJaromuiicss CMOKeT:

®OIPEIENATh COBMECTHO C TII€aroroM W CBEPCTHHKAMH KPUTEPHUH IJIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHH OLIEHKU CBOCH YUeOHOMU JEATEIbHOCTH;

®CHCTEMATU3UPOBATh (B TOM 4YHCJE BBIOMpPATh MPHOPUTETHBIE) KPUTEPUHU IUIAHUPYEMBIX
pe3yJbTAaTOB U OLIEHKU CBOEH JIeATEIbHOCTH;



eOTOMpaTh HHCTPYMEHTHl JJs OLEHMBAHUSA CBOEH JIEATENIBHOCTH, OCYIIECTBIISTH
CaMOKOHTPOJIb CBOCH JEeSTETLHOCTH B PAMKAaX MPEJIOKEHHBIX YCIOBHH U TpeOOBaHMIA;
®OLICHUBATh CBOIO JIEATEIILHOCTh, APIYMEHTUDPYS MPUYMHBI JOCTH)KEHUS WU OTCYTCTBHS
IUTAHUPYEMOTO pe3yJIbTaTa;
® HAXOJUTH JIOCTATOYHBIC CPEACTBA JUIS BBHIIIOJHEHUS YUEOHBIX NEHCTBUN B M3MEHSIOUICHCS
CUTYallUX W/WIY IPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ysIbTara;
epaboTasi 0 CBOEMY IlIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTb Ha OCHOBE
aHalu3a M3MEHEHUM CHUTyallMd s IOJIy4eHMs 3allJJaHUPOBAaHHBIX XapaKTEPUCTHUK
IPOAYKTa/pe3ynbTara;
®YCTAaHABIMBAaTh CBSI3b  MEXAY IOJYYCHHBIMM  XapaKTEpUCTHUKAMU  MPOJAYKTa MU
XapaKTepUCTUKAMH IIpoliecca AEATeNbHOCTH U 0 3aBEPLICHUH JEeSTEIbHOCTH IpeyaraTh
M3MEHEHUE XapaKTEpUCTUK IIpolecca i IOJyYEHUs YIYYIIEHHBIX XapaKTEpUCTHK
IPOAYKTA,;
®CBEpATh CBOM JCWUCTBUS C MLEIbI0 W, NPU HEOOXOTUMOCTH, HCIPABIATh OIIUOKH
CaMOCTOSITEIIBHO.
4. YMeHue OLleHUBaTh MPaBUIILHOCTh BBINOJIHEHHS YU€OHOH 3a1a4uk, COOCTBEHHbIE BOZMOKHOCTH
ee perieHus. OOyUYarONIHIICS CMOXKET:
OlpeseNATh KPUTEPUU NPAaBUIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUS Y4eOHOH 3a1a4H;
AQHAIN3UPOBAaTh U OOOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO WHCTPYMEHTApUS U1
BBINOJIHEHUS yUeOHOI 3a/1auu;
CBOOOJHO MOJIb30BaTHCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKU U CAMOOLIEHKH, UCXOMS U3 LIEeIU
U UMEIOLINXCS CPEJICTB, pa3inyasi pe3yabTaT U ClIoCOObI IeHCTBUIA;
OLICHUBATh MPOAYKT CBOEH NEATENLHOCTH IO 33/IaHHBIM /MM CaMOCTOSITEIBHO OIpPEIeICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LEJIBIO ACATEIbHOCTH;
00OCHOBBIBaTh JIOCTMKUMOCTb L€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
(UKCUPOBATh U AaHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
5. Bnagenue ocHOBaMU CaMOKOHTPOJIsI, CAMOOLIEHKH, TIPUHATUS
peLIeHUH U OCYLIECTBIIEHNS OCO3HAHHOTO BHIOOpA B y4EOHOM M NO3HABATENIbHOM JIESTEIbHOCTH.
OOyuarouuiics CMOXeET:
®HAOIOIaTh M AHAJIM3UPOBATH COOCTBEHHYIO Y4eOHYIO M MO3HABATEIBHYIO JESITEIHHOCTDh H
JeSITeNIbHOCTD IPYruX 00ydaroluX B MPOIecce B3aUMOIIPOBEPKH;
®COOTHOCUThH peaJibHble M IUJIaHUpYEMble Pe3yiabTaThbl MHIAMBHIyalTbHON 00pa3oBaTelbHOM
JESTENIbHOCTH U JeNIaTh BBIBOJBL;
¢ [IPUHMMATh PEIICHUE B yUeOHOH CUTYyalluu U HECTH 332 HETO OTBETCTBEHHOCTb;
© CaMOCTOSITETIbHO ONPEAEATh IPUUMHBI CBOETO yCIeXa WM Heyclexa U HaXOAUTh CIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIEXa;
®PETPOCIEKTUBHO OIpPEAENATh, Kakue JEHUCTBUS IO pELIEHUI0 Y4YyeOHOM 3ajaud WiIn
napaMerTpbl ATHX AEHCTBUM MPHUBENM K IMOJYYEHHIO MMEIOIIErocs MpOAYyKTa ydyeOHOU
JESATEIIBHOCTH;
® ICMOHCTPUPOBATh  MPHEMBl  PETYISALUU  NCUXO(U3HOIOTHUECKUX/IMOLNOHAIBHBIX
COCTOSHUM Uil JOCTIKEHUs d3(]dexra ycrnokoeHus (ycTpaHEHMsI 3MOLMOHAIBHOU
HaNpsOKEHHOCTH), 3(Q@eKTa BOCCTAHOBIEHUs (OCIa0JIeHUs TPOSBICHUNH YTOMIJIECHHUS),
a¢¢dekTa akTUBU3AMH (TOBBILIECHUS ICUXO0(PHU3UOIOTHYECKON PEAKTUBHOCTH).

ITo3naBaresibHbIe YY ][

6. YMeHHWe OmpeaenarTb TMOHATHSA, CO3/1aBaTh OO0OOIIEHWs, YCTaHABIMBATh aHAJIOTHH,
KIIACCU(UITUPOBATh, CAMOCTOATEIHLHO BBHIOMPATh OCHOBAHUS U KPUTEPHUU I KIIaCCU(DUKAIINH,
yCTaHABIWBATh  MPUYUHHO-CJICJACTBEHHBIC  CBS3H, CTPOUTH JIOTUYECKOE  PACCYKICHHE,
YMO3aKJIIOueHHEe (MHIYKTUBHOE, J€AYKTUBHOE, 10 aHAJIOTUH) U I€NIaTh BHIBOJBI.
OO0y4aromIHICs CMOXKET:

®TI0I0MpATh CJIOBA, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, OMPEICNSAIONINE €r0o MPHU3HAKU U

CBOMCTBA;
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®BLICTpaNBaTh JOTMYECKYIO IIEMOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CJIOBAa M COMOJYMHEHHBIX
€My CJIOB;

® BBIJICIIATH OO MPU3HAK ABYX WM HECKOJIBKHUX MPEIMETOB WM SIBICHUN U OOBSICHITH UX
CXOJICTBO;

®00BEIUHATh TPEAMETHI U SIBJICHHUS B TPYIIBI 0 ONpPEICICHHBIM MMPU3HAKAM, CPABHHUBATH,
KIJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

® BBIJICIISATH SIBJICHUE U3 OOLIET0 psifa IPYyrux sBICHUI;

e OIIpE/ICTATh OOCTOSTENHCTBA, KOTOPBIE MPEAIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKIY
ABIICHUSIMU, W3 OTHUX OOCTOSATEIBbCTB BBIACIATH OIpPEAeAIoNIe, CHOCOOHbIE OBITh
MPUYUHONW TAHHOTO SIBIICHUS, BBISIBIIATH IPHUYMHBI U CIICJICTBUS SBJICHHIA,

®CTPOUTH PacCyXJI€HHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJCHHSIM U OT YaCTHBIX
ABJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

®CTPOUTH PACCY)KJCHHE HAa OCHOBE CPAaBHEHMS IMPEIMETOB M SBICHHIA, BBIACINSAS IPU 3TOM
o01I1e MPU3HAKY;

e I3J1araTh NOJYYCHHYIO HH(OPMAIINIO, HHTEPIPETHPYS €€ B KOHTEKCTE PelIaeMoil 3a/1auu;

©CaMOCTOSITETIbHO YKa3bIBaTh Ha MH(OPMAIUIO, HYKIAIOUIYIOCS B MPOBEpKE, Mpeiararb
IPUMEHSATH CI0CO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMALIUH;

e BepOaIM30BaTh SMOIMOHAIBHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

® 00BSICHATH SBIICHUS, MIPOLIECCHI, CBSI3U U OTHOIIICHUS, BBISBISIEMBIE B X0JI€ I03HABATEIHLHON
U HCCIIEAOBATEIbCKON NEATENBHOCTH (IIPUBOJIUTH OOBSICHEHHE C M3MEHEHUEM (POpPMBI
MIPEACTABICHUS; OOBSCHATD, ACTAIU3UPYA WIH 000011as; OOBACHATh C 3aIaHHOW TOYKH
3peHus);

®BBLISIBJIATH M HA3bIBAaTh MPUYMHBI COOBITHS, SIBJICHHS, B TOM YHUCIIC BO3MOXHBIC / Hamboiiee
BEPOSITHBIE TPUYHMHBI, BO3MOXKHBIE TOCIIEACTBUS 3alaHHON MPHYUHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI MPUUMHHO-CIIEICTBEHHBIN aHaIH3;

ele1aTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAJIM3a PAa3HBIX TOUYEK 3PEHUs, MOIATBEP)KIATh
BBIBOJ] COOCTBEHHOH apTyMEHTAIMel WK CaMOCTOSTEIFHO OJTYYeHHBIMHU TaHHBIMHU.

7. YMeHHe co3aaBaTh, IPUMEHATh W MPEoOpa30BbIBATh 3HAKM M CHMBOJIBI, MOJICIH U CXEMbI JIS
penieHust yueOHBIX U MTO3HABATEIIbHBIX 3a/1a4.
OO0yyaromuiicss CMOXKeT:

0003HaYaTh CHMBOJIOM U 3HAKOM IPEAMET /WU SIBIICHUE;

OTIpeNieNATh JOIMYECKHE CBA3M MEXy NMpeiIMeTaMH W/WIM SBJICHUSIMHU, 0003HAa4YaTh JaHHbIE
JIOTMYECKHE CBSA3H C IIOMOIIBIO 3HAKOB B CXEME;

co3/aBaTh aOCTPAaKTHBIN WK peabHbId 00pa3 mpeaMeTa U/Uilu sIBJICHHUS;

CTPOUTH MOJIENB/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4u U/WJIU CIIoco0a ee penieHus;

cOo31aBaThb Bep6aJ'II>HI>I€, BCUICCTBCHHBIC U I/IH(l)OpMaHI/IOHHI)Ie MOACIN C BbIIACICHHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS ONpEACNeHHs Croco0a pemeHHs 3aJadd B
COOTBETCTBUM C CUTYyallUeH;

npeoOpa30BhIBAaTh MOJIEIH C IENBI0 BBISIBICHUS OOIIUX 3aKOHOB, ONPENENSIONINX JTaHHYIO
MPEAMETHYIO 00J1acTh;

NEPEeBOJIUTH CIOKHYIO 10 COCTaBY (MHOT0AcNeKTHYI0) HH(OPMAIHIO U3 TpapUuecKoro HUiH
(bopMamTu30BaHHOTO (CUMBOJIBHOTO) MPEICTABICHHS B TEKCTOBOE, U HA000POT;

CTPOUTBH CXEMY, ITOPUTM JI€HCTBUS, UCTIPABIIATh WJIM BOCTAHABJIMBATh HEU3BECTHBIA paHee
QITOPUTM Ha OCHOBE MMEIOLIET0Cs 3HaHUS 00 00BbEeKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;
CTPOHTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;
aHATM3UPOBATH/PeIIEKCHPOBATh ONBIT Pa3padOTKM M peaTHH3alud Y4eOHOTO IPOEKTa,
UCCIJIEIOBaHMSI (TEOPETUUYECKOr0, SMIUPUUECKOT0) Ha OCHOBE MNMPEMJIOKEHHON MpoOIeMHON
CUTYallUH{, TOCTABJICHHOM L€ /WM 33JJaHHBIX KPUTEPUEB OLIEHKHU MPOJYKTa pe3yibTaTa.

8. CMmpicnoBoe ureHrne. O0yJaromuics CMOXKeT:

HaXOJUTh B TEKCTe TpeOdyemMylo HMHPOpPMaLUIO (B COOTBETCTBUM C IENSIMH CBOEH
NeSITeIbHOCTH);

OpUEHTUPOBAThCA B COAEpKAHUM TEKCTa, IOHUMAThb LIEJOCTHBIM CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;
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yCTaHaBJIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, SBIEHUH, IPOLIECCOB;
PE3IOMUPOBATh TJIABHYIO UJICIO TEKCTA;
KPUTHYECKH OIICHUBATh COACpkKaHue U (hOpMy TEKCTa.

9. ®opMupOBaHUE U PA3BUTHE YKOJIOTUYECKOTO MBITILICHUS,
YMEHUE MPUMEHSATH €T0 B T03HABATEIBHOW, KOMMYHHKATHBHOM,
COIMATILHOM MPAKTUKE U MPOPEeCCHOHATBHON opueHTau. O0yJaroIIHiAicsS CMOXKET:

OIIpENeNATh CBOC OTHOIICHHE K IPUPOIHON cpele;

aHAJTM3UPOBATH BIUSHHUE YKOJIOTHYECKUX (DAKTOPOB Ha Cpey OOMTAHUS )KUBBIX OPTaHU3MOB;
NPOBOIUTH IPHUYMHHBIA U BEPOSITHOCTHBIM aHAITN3 YKOJOTHYECKUX CUTYAIIUN;
IPOTHO3UPOBATh M3MEHEHUS CHTYallUW MPH CMEHE JCHUCTBHS OIHOTO (akTopa Ha JeHcTBUE
npyroro ¢akropa;

pacIpoOCTPaHATh IKOJOTHUECKUE 3HAHUS W YYaCTBOBATh B MPAKTUYECKHUX JENIaX IO 3alUTe
OKpY’KarolIen Cpejipl;

BBIP@XaTh CBOE OTHOIICHHUE K MPHUPOJC Yepe3 PUCYHKH, COYMHEHHUS, MOJICIH, MPOCKTHHIC
paboTHI.

10. Pazputre MOTHBAIMM K OBIQJCHUIO KYJIbTYpOH aKTHBHOT'O HCIIOIb30BAHMS CIOBaped U APYTrUX
MOKMCKOBBIX cucTeM. OOydaronuics CMOXKET:

OIIPEACIIATh H606XOI[I/IMBIC KJIIFOUCBLIC ITOMCKOBLIC CJIOBA U 3alIPOCHI;

OCYHICCTBIIATD B3aUMOJCHCTBUE C QJICKTPOHHBIMHA ITOMCKOBBIMU CUCTCMAMU, CJIOBApPAMU;
q)OpMI/IpOBaTb MHOXCECTBCHHYIO BBI60pKy U3 ITIOMCKOBBIX

HNCTOYHMKOB JJIA O6’beKTI/IBI/ISaHI/II/I PE3YyJIbTATOB IIOUCKA,

COOTHOCHUTD IMOJIYYCHHBIC PC3YJIbTAaThI IIOMCKA CO CBOCH ICATEIHHOCTHIO.

KommyHukatusubie YY /|

11. YmMeHue opraHu3oBbIBaTb Y4eOHOE COTPYIHMYECTBO U COBMECTHYIO JIESTEIBHOCTh C
YUHTEJNEM M CBEPCTHUKAMH; paboTaTh MHAMBHUYAJIbHO U B TPYIIIE: HAXOIUTH 00Iee pElIeHUE U
paspeniatbe KOHQIUKTBI HA OCHOBE COIJIACOBAHMUS MO3ULMNA U ydeTa UHTEPEeCOB; (OpMYIUPOBATh,
apryMEHTHUPOBAaTh U OTCTaNBaTh CBOE MHEHHUE.

OOyuarouuiics CMOXeET:

® OIIpE/IETIATH BO3MOKHBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

eUrpaTh ONPENEICHHYIO POJIb B COBMECTHOU JESATENIbHOCTH;

®IPUHMMATh MO3MUIMI0 COOECEeHMKA, MOHMUMAas MO3MIMIO JIPYroro, pa3jivyaTh B €ro peyu:
MHEHHUE (TOYKY 3pEHHs), JOKa3aTeIbCTBO (apryMeHThI), (DaKThl; THIOTE3bl, aKCUOMBI,
TEOpUU;

eOIpe/ENsATh CBOM JCHCTBUS M JEHCTBUS NapTHEpa, KOTOpBbIE CHOCOOCTBOBAIM WIIU
MPENSITCTBOBAIN NMPOJTYKTUBHOM KOMMYHHKAIUH;

© CTPOUTH NMO3UTHBHBIE OTHOIIEHUS B Mpoliecce yueOHOM 1 O3HaBaTeIbHON AEATEIbHOCTH;

®KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaThb CBOIO TOYKY 3pEHHS, B JIUCKYCCHH YMETh
BBIIBUTaTh KOHTPApryMEHTHI, NepedpazupoBaTb CBOK MbICIb (BlaJleHUE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

®KPUTHUECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpH3HABaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

epe/IaraTh ajJbTePHATUBHOE PELIeHNE B KOH(DIUKTHON CUTYalUH;

® BBIJIEIIATH OOLIYIO0 TOUKY 3pE€HHS B TUCKYCCHH;

® JOrOBapuBaThCs O MPABUIIAX M BOIIPOCAxX it 0OCYK/IEHUSI B COOTBETCTBUH C ITOCTABICHHOM
nepen rpyImnon 3a1adei;

®OpraHM30BbIBaTh Yy4eOHOE B3aUMOJEHCTBUE B rIpynne (ompeAensTh oOO0ImMe IeNu,
pacnpeaensiTh pojiu, JOroBapuBaThCs APYT € APYTrOM U T. 11.);

eYCTpaHATh B paMKax Juajora pa3pblBBl B  KOMMYHHUKalUH, OOYyCJIOBJICHHbIE
HENOHUMaHUEM/HEIIPHUITHEM CO CTOPOHBI coOeceHrKa 3a7auu, (POPMBI MU COEPIKAHUS
JaJIora.

12. YMeHue OCO3HAHHO HCHOJIb30BATh pPEUYEBBIE CPEACTBA B COOTBETCTBMM C 3aJlauei
KOMMYHHKAITUH NI BRIPAXKCHHUSI CBOUX YYBCTB, MBICJIEH M MOTPEOHOCTEH ISl TNIAHUPOBAHUS U

12



PEryJIAIUU CBOEU NEATEIbHOCTH; BJIAJICHUE YCTHOM M MHUCBMEHHOW pEYbl0, MOHOJIOTHYECKOMN
KOHTEKCTHOU peubto. O0yJatonuiics CMOXKET:
® OIIpe/ICTATh 3a7]auy KOMMYHHUKALMU U B COOTBETCTBUHU C HEMl OTOMpaATh pedyeBbie CPECTBA;
e0TOMpaTh M UCIOJNB30BAaTh PEUEBBIE CPEICTBA B MPOIECCE KOMMYHHKAIMH C JPYTHMH
JOJbMU (JIMAJIOT B Iape, B MaJIoi IpyMIe U T. [1.);
®TIPE/CTABJIATh B YCTHOM WIM NHCbMEHHOM (opMe pa3BepHYTHI IUIAaH COOCTBEHHOMN
NESITEIIbHOCTH;
©COOMIOaTh HOPMBI ITYOJUYHOM pedH, periIaMeHT B MOHOJIOTE U TUCKYCCHU B COOTBETCTBUH
C KOMMYHUKAaTUBHOM 3a7ja4eH;
®BLICKA3bIBaTh U OOOCHOBBIBaTH MHEHHE (CYXKICHHE) U 3alpalivBaTh MHEHHUE MapTHEpa B
pamKax Juanora;
¢ IPUHUMATH PEIICHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €TI0 C COOECeTHUKOM;
©C03/1aBaTh NHMCbMEHHBIE KJIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHI C HMCIIOJIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPECTB;
®ICTIOJIB30BaTh BepOalibHBIE CPEICTBA (CpencTBa JIOTMYECKOW CBSA3HM) JUIS  BBIJCIICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS,
®1ICTIOJIb30BaTh HeBepOasbHbIC CpeacTBa WIH HaTrJIsAHbIE MaTepuabl,
MOJITOTOBJIEHHBIE/OTOOpAHHBIE TIOJT PYKOBOJACTBOM YUHUTEIIS;
e ieJIaTh OLICHOYHBIA BBIBOJ O JIOCTM)KEHUU ILI€JIM KOMMYHUKALUU HEMOCPEICTBEHHO IOCIe
3aBEpLICHUS] KOMMYHUKATUBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO.
13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCHOJIb30BaHUS WH(OPMALMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — UKT).
OO0yyaromuiicss CMOXeT:
e [ICJICHAIIPABIIEHHO UCKATh U MCIOJb30BaTh NH()OPMALMOHHBIE PECYPChl, HEOOXOUMbIE IS
penieHust yueOHBIX U MPAKTUUECKUX 3a1a4 ¢ momoibto cpeacts UKT;
®BLIOMPATh, CTPOUTDH U HCIIOJIB30BATh a/IEKBATHYI0 HHPOPMAIIMOHHYIO MOJIEb AJIs epeaadn
CBOMX MBICJIEH CpEICTBAMHU €CTECTBEHHBIX U (OPMANBHBIX SI3BIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHUKAIIUH;
®BLIJICATh WMH(DOPMALIMOHHBIA AacleKT 3a/Jayd, OMNEepUpOBaTh JAHHBIMH, HCIOJIB30BaTh
MOJieJIb pelIeHHUs 3a/1a4H;
®JICTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIIOYash BHIOOpD aJeKBaTHBIX 3ajJaye
UHCTPYMEHTAJIBHBIX IPOIPAMMHO-ANIMapaTHBIX CPEACTB M CEPBUCOB) JJIs PELICHUS
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4EOHBIX 3a/1ady, B TOM YHCJE: BBIYHUCIICHHE,
HalMcaHue MM1MceM, COYMHEHUH, TOKIIa10B, pedepaToB, CO3JaHHe IPE3eHTAMN U JIp.;
®JICTI0JIb30BaTh HHPOPMAIIUIO C YIETOM 3TUYECKUX U ITPABOBBIX HOPM;
©C03/1aBaTh UH(POPMAIIMOHHBIE PECYPCHI PA3HOTO THUIA U JIJIS Pa3HBIX ayIUTOPHIl, COOII0IaTh
MH(OPMALIMOHHYIO TUTHEHY U IIPpaBUJia THPOPMAIIMOHHOMN 0€3011aCHOCTH.
IIpeomemmnule pesynbmamsi 00yueHHs (PU3MKE B OCHOBHOH IIKOJIE:
BbinmyckHUK HayumTCs:
e coOmoaaTh mpaBuia 0€30MacCHOCTH U OXPaHbl Tpyna HpU paboTe ¢ yueOHBIM U J1a00paTOPHBIM
o0opynoBaHuEM;
® [IOHMMATh CMBICII OCHOBHBIX (PM3MUYECKHUX TEPMUHOB: (pU3MUECKOEe TeNo, (PU3NUECKOe sBIICHUE,
¢uznueckas BeIMUNHA, €IUHULBI U3MEPEHUS;
® pacrmo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOMKHO PELIMTh NPH MOMOIIM (PU3HMUECKUX METO/IO0B;
AQHAIN3UPOBATh OTACIBHBIE JTalbl IPOBENECHUS HCCIEJOBAHMM U HHTEPIPETUPOBATH PE3YJIbTATHI
HAOJIIOJICHUH U OIBITOB;
® CTaBUTh OMBITHI IO UCCIEA0BAHUIO (PU3UUECKUX SIBICHUH HIM (U3UUYECKUX CBOMCTB Ten 06e3
WCIIOJIb30BAHUS TPSAMBIX HM3MEpPEHUW; Tpu ATOM  (GOPMYIHPOBATh TMpoOIeMy/3ajgady ydeOHOTO
9KCHEPUMEHTa; COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOro O00OpYyIOBaHHUS; MPOBOIUTH OMNBIT U
(GopMynHpOBaTh BHIBOJIBI.
[pumeuanue. [lpu npoBeneHun ucciaenoBaHusi (GU3MUECKUX SBJIEHUN W3MEpHUTENbHbIE MPUOOPHI
UCTIOJB3YIOTCSl JIMIIb KaK JAaTYMKU H3MEpeHus (U3MYECKMX BEIMYMH. 3almuCH TOKa3aHUH MPSIMBIX
HU3MEPEHHI B 3TOM CiIy4ae He TpeOyeTcs.
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® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIyY€HUU HAyYHOU HH(OpMaLIUK;

® TIPOBOJAUTH MPSIMbIE U3MEpPEHUsT GU3NUECKUX BEITUYHMH: BPEMs, PACCTOSTHUE, Macca Teja, 00beM,
CWia, TeMIeparypa, armocepHOe [daBlieHHWE, BIAKHOCTh BO3JyXa, HANpsHKCHHE, CHIA TOKa,
pamuanoHHBIi (QOoH (C HMCMOIB30BAaHHEM JIO3MMETPA); NPH STOM BBIOMpPATh ONTHUMAIBHBIA CITOCOO
M3MEPEHHUS U UCITOJIB30BaTh MIPOCTENIINE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHU M.

[Ipumeuanue. Jlrobass yuyeOHas mporpaMMa JOJDKHA oOOecredrBaTh OBJAJIEHUE MPSMBIMU
U3MEPEHUSIMH BCEX TIEPEUNCIICHHBIX (PU3HMUECKUX BETUUHH.

® IIPOBOAUTH HCCIIEOBAaHHE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIOJIB30BAHHEM MPSMBIX
U3MEPEHMIl: PU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTHU
(GuU3MYECKUX BEIMYHMH B BHJIE TAOIUI] U TpaUKOB, JeNIaTh BBIBOIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

® NPOBOAUTH KOCBEHHBbIE H3MEpEHUs (UINYECKUX BEIMYMH: TPU BBIIOJIHEHUU HW3MEpPEHUN
coOuparh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJIEAys MPEIIOXKEHHOW HHCTPYKIMH, BBIUUCIATH 3HAYCHUE
BEJIMYMHBI U aHATTM3UPOBATH MOJYYCHHBIC PE3YIbTAThl C YUETOM 33/IaHHOM TOUHOCTH U3MEPEHUI;

® aHAIM3UPOBATh CHUTYallUd MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTb B HHUX
MPOSIBIICHUE M3YyYEHHBIX (PU3MUYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIINECS 3HAHUS
JUISL UX OOBSICHEHHS;

® [IOHMMATh NPUHLHUIIBI JEHCTBUS MAaIlUH, MPUOOPOB U TEXHUYECKUX YCTPOWUCTB, YCIOBHUS HX
0€30MacHOT0 UCTOJIb30BaHMS B IOBCEHEBHOM KU3HU;

® WCIIONB30BAaTh TIPU BBIMOJTHEHUM YYEOHBIX 3a7a4 HAYYHO-TIOMYJSAPHYIO JIMTEPATypy O
(bu3HYECKUX SBJICHUSX, CIIPABOYHBIC MaTepUaIbl, pecypchl HTEpHET.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYUHThCS:

® 0CO3HAaBaTh IICHHOCTh HAYYHBIX MCCIIEAOBAHUN, POIh (PU3UKH B PACIIUPECHUH MIPEACTABICHUHN 00
OKpY’KaroIlleM MUpPE U €€ BKJIAJ B YIyUIlIEHUE KaUeCTBA KU3HU;

® UCIOJBL30BaTh IMPHEMBl IOCTPOCHHS (U3MUYECKUX MOJICNICH, TIMOUCKa H  (OPMYIUPOBKHU
JIOKA3aTeJIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUYECKUX BHIBOJIOB HA OCHOBE SMITMPUUECKH YCTAHOBIECHHBIX
(haKToB;

® CpaBHUBATh TOYHOCTh HW3MEPEHHS (U3MYECKUX BEIMYMH 10 BEJIMYMHE HMX OTHOCHTEIIBHOU
MOTPEITHOCTH MPHU MTPOBEICHUH MPSIMBIX H3MEPEHUM;

® CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHBIC M3MEPEHMsI U UCCIEIOBaHMS (PU3NYECKUX BEITHUYHUH C
UCIIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MepeHus (PU3NUECKUX BETUYHH, BEIOUPATh CPEICTBA U3MEPEHHUS
C y4eTOM HEOOXOIMMON TOYHOCTH M3MEPEHUU, 000CHOBBIBATH BEIOOP CIIOCO0a M3MEpPEHUs, aJeKBATHOTO
MOCTaBJIEHHOM 3a7a4e, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB;

® BOCIPUHUMATH UHGOPMAIUIO (GU3HUECKOTO COJIECPKAHUS B HAYYHO-TIOMYJISIPHOU JIUTEpaType U
CpencTBax MaccoBOM MH(OpMaIUU, KPUTHUECKH OIEHUBATH MOTYYECHHYIO HH(GOPMAIINIO, aHATM3UPYS €€
coJiep>KaHue U TaHHbIe 00 UCTOYHUKE WH(OPMALINY;

® CO03/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIICHHS O (PU3NUECKUX SBJICHHUSIX HA OCHOBE
HECKOJBKMX HMCTOYHHUKOB WH(OpPMAIMU, COMPOBOXKIATh BBICTYIJICHWE TMpPE3CHTAIlMeH, Y4YUTHIBAs
O0COOCHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Mexannuyeckue siBJIeHHsI

BbinycKHUK HAYy4YHTCS:

® pacrno3HaBaTh MEXAHHYECKHE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCSl 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJOBUS NPOTEKaHUS JTHX SBICHUW: PAaBHOMEPHOE W HEPABHOMEPHOE JABUKEHUE,
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJUHENWHOE [BM)KEHHE, OTHOCHTEIBHOCTh MEXaHUUYECKOTrO
JBIKEHUSI, CBOOOTHOE TaJICHHE TeJI, PABHOMEPHOE JBUKEHUE 110 OKPY>KHOCTH, UHEPITUS, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JIBIDKEHUE, TIepeiada JaBICHUs TBEPAbIMU TEIaMHU, KUAKOCTIMHU U ra3aMu, aTMochepHoe
JaBJieHWe, IUIaBaHHWE TEJI, PAaBHOBECHE TBEPIBIX TeEJI, HMMEIONIUX 3aKPEIUICHHYI0 OCh BpAICHUS,
Kosie0aTeIbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIKEHUE (3BYK);

® ONUCHIBATH HM3YYCHHBIC CBOMCTBA TE€JI W MEXAHMYECKHUE SIBICHHS, HCIOIB3YsS (U3UUYECKHE
BEJIMUMHBI: TyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, MEepPHOJl OOpalleHus, Macca Tena, IIOTHOCTh
BEIIECTBA, CHJIA (CUJla TSHKECTH, CHJla YIPYTOCTH, CHJla TPEHUS), TaBJIICHUE, UMITYJIbC TeJla, KHHETHYECKas
SHEprusi, MOTEHIMAJIbHAs DJHEpPrusi, MexaHudeckas paboTa, MexaHudeckas wmoirHocTh, KIIJI mpu
COBEPIICHUH PadOThI C HMCIOJb30BAaHUEM IMPOCTOIO0 MEXAaHW3Ma, CHJia TPEHHS, aMIUIUTYa, MEePHoJ M
yacToTa KoNeOaHWii, IJIMHA BOJHBI M CKOPOCTh €€ pAaCIpOCTPAaHEHWs, MPU OMHUCAHWUU TPABUIBHO
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TPAaKTOBaTh (PU3MYECKMH CMBICI MCIIOJIb3YEMbIX BEJIWYHMH, MX OOO3HAUYE€HUS M EAMHUIBI U3MEPEHHS,
HaXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHHY C JPYTUMH BEIUYMHAMU, BHIYHACIATD
3Ha4YeHUe (PU3NUECKON BEITUYMHBI;

® aHaJIM3MPOBATH CBOMCTBA TEJ, MEXaHMUYECKUE SIBICHUS U TPOLIECCHI, UCIONB3YS (hU3HUYECcKHe
3aKOHBI: 3aKOH COXPaHEHUS DSHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, IPHHLHUII CYIEPHO3ULUU CHI
(Haxoxxnenue pasHozeicTByromeil cuibl), I, II u Il 3akonsl HbroTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
3akoH I'yka, 3akoH [lackais, 3akoH ApXuMena; pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
€ro MaTeMaTHYECKOEe BBIPAKCHUE;

® pa3nMyaTb OCHOBHBIC IIPU3HAKM HU3YYCHHBIX (QHU3UUECKUX MoJeleil: MaTepualbHas TOYKa,
MHEpLHAJIbHAs CUCTEMA OTCUETA,

e pemaTh 3aJaud, HCHONB3Yyd (U3NYECKHE 3aKOHbI (3aKOH COXPAaHEHHS OJHEPruH, 3aKOH
BCEMHUPHOI'O TArOTeHMs, npuHuun cynepnosunuu cui, I, I u III 3akonsl HeloTOHA, 3aK0H COXpaHEHMs
uUMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opmysbl, CBA3bIBarOIIME (PU3HYECKHE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IJI0OTHOCTh BELECTBA, CUJla, JaBICHHUE, UMITYJIbC TEa,
KHHETHYECKasl SHEpPIUs, IOTeHIMaIbHAas SHEPIUsl, MeXaHu4eckas paboTa, MexaHudeckas MouHocTb, KITJ]
IPOCTOTO MEXaHU3Ma, CHJIa TPEHHs CKOIBKEHUS, KO3(PPHUINUEHT TpeHHs, aMIUIUTYy/a, TIEPHOJ] U 4acToTa
KoJIeOaHUH, JUIMHA BOJHBI U CKOPOCTh €€ PAacHpOCTPaHEHHUs): Ha OCHOBE aHajM3a YCJIOBMS 3aJauu
3alMChIBaTh KPATKOE YCIOBUE, BBIIEIATH (PU3MUECKHE BEIMYUHBI, 3aKOHBI U (POPMYIIbl, HEOOXOIUMBIE NI
ee pelleHHs, IMPOBOAUTh pacueTbl U OLEHMBATh pPEAIbHOCTb IOJYYEHHOTO 3HAueHUs (Qu3nuecKon
BEJINYUHBI.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYYHUThCH:

® JCIOJb30BaTh 3HAHUSA O MEXAHWYECKUX SIBICHUAX B IOBCEAHEBHOM MXU3HU JUIsl OOecreueHus
0e30MacHOCTH IpU OOpalllEHUH ¢ MPUOOpPaMHU U TEXHUUECKUMHU YCTPOMCTBAMH, JIJISl COXPAHEHUS 3/10pPOBbS
U COOJIOAECHUS HOPM OSKOJOIMUYECKOro IIOBEJICHMsS B OKpYKarollel cpejne; NPUBOAUTH IMPUMEPHI
NPAaKTUYECKOTO HMCIIOIB30BaHMS (PM3NYECKUX 3HAHUNA O MEXaHMUYECKUX SIBICHUSAX U (PU3UYECKUX 3aKOHAX;
IpUMEpPbl  UCIOJIb30BaHUSI BO30OHOBISEMbBIX MCTOYHHKOB JHEPrUM; HSKOJOTMYECKUX IOCIEICTBUNA
HCCIIEI0BAHNS KOCMUYECKOIO IPOCTPAHCTB;

® pasnuyaTh I'PAaHUIBI NMPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(GyHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS MEXAaHWYECKOH SHEepIruu, 3aKOH COXPAHEHHs UMITYJIbCa,
3aKOH BCEMHMPHOIO TSATOTEHHUS) M OrPAaHUYEHHOCTh HCIIOJIb30BAHMS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u zip.);

® HaXOAWThH AJEKBATHYIO MPEAJIOKEHHON 3a/1adue pU3nUecKyo MoJielb, pa3pemaTs nNpodaemMy Kak
Ha OCHOBE MMEIOLIMXCS 3HAHUW IO MEXAHHUKE C MCIIOJIb30BAHMEM MATEMAaTHYECKOTO anmnapara, Tak U IpH
IIOMOILA METO0B OLIEHKH.

TenJioBbie sIBJICHUA

BbpInyCKHUK HAy4YUTCH:

® Dpacro3HaBaTh TEIUIOBbIE SBJICHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAaHUM OCHOBHBIE
CBOICTBa WJIM YCIIOBHUS MPOTEKAHUs dTUX SIBICHUN: Tuddy3us, n3MeHeHne o0beMa Tesl NMPU HarpeBaHUU
(oxmakaeHun), OOJbIIas CKMMAEMOCTh ra30B, Majiasi COKUMAEMOCTb )KMJKOCTEH U TBEP/BIX Tell; TEIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJIEHCALWs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIICHHWE, BIIAXKHOCTb BO31yXa,
pasyn4Hble CHocoObl Teronepenadyn (TEIUIONPOBOAHOCTb, KOHBEKIMS, H3JIyu€HHE), arperaTtHble
COCTOSIHMSI BELIECTBA, IOTJIOIIEHUE SHEPTUH PH UCITAPEHUHN KUJKOCTH U BBIIECIICHUE €€ IIPU KOHACHC AU
napa, 3aBUCUMOCTb T€MIIEpaTyphl KUIIEHUs OT JaBJICHUS;

® ONUCHIBATh U3yYEHHBIE CBOMCTBA TEJ U TEIIOBBIE SIBJICHMSI, UCIIOIb3Ys (pU3NUECKUe BETUUHHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHS dHEPIUs, TEMIIEpaTypa, yJIeiabHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs
TEIUIOTa IUIABJICHMS, YJelbHAas TeljoTa MHapooOpa3oBaHus, yAeNbHass TEIUIOTa CrOpaHUs TOIUIHMBA,
KOA(p(UIIMEHT TMOJe3HOro JEHCTBUS TEIUIOBOTO JBHMraTelss; IMPU ONHUCAHUU NPABWIBHO TPaKTOBATh
¢u3nuecKuif CMBICT HUCHOJNb3YyeMbIX BEIMYUH, MX OOO3HAYEHUS M EIUHHIBI W3MEPEHHus, HaXOJUTh
(bopMyIibl, CBA3BIBAIOLINE JaHHYIO (PU3UUECKYIO BEIMYMHY C APYTUMHU BEJIMYMHAMH, BBIUNCIISATH 3HAYCHHUE
(bu3nUecKoil BETMUNHBL;

® AHaJIU3HMpPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBIEHUS M IIPOLIECCHI, HCIOIB3YS OCHOBHBIE
IIOJIOXKEHUSI AaTOMHO-MOJIEKYJISIPHOIO YYEHHS O CTPOCHHMH BELIECTBA U 3aKOH COXPAHEHUS DHEPIUH;

® pa3IUyaTh OCHOBHbBIE NMPU3HAKH M3YUYEHHBIX (PU3MUYECKUX MOJENeH CTPOEHHUS I'a30B, )KHUJIKOCTEN
Y TBEPABIX TEII,
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® [PUBOJUTH MPUMEPHl MPAKTHUUECKOTO MCMHOJIb30BaHUS (U3NYECKUX 3HAHUM O TEIIOBBIX
SIBIICHUSIX;

e pemaTh 33Ja4d, UCIONb3Yysd 3aKOH COXPAHEHMsI SHEPTUU B TEIUIOBBIX Ipoleccax U (HOpMyIibl,
CBs3bIBatONIME (DU3MUECKHE BEIUYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIepaTypa, yAeidbHas TEIIOEMKOCTb
BEIIECTBA, yJeNbHas TEIJIOTa IUIABJICHHS, YHAEJbHAas TEIUIOTa MapooOpa3oBaHusl, yJelbHAs TEIIOoTa
CrOpaHMsl TOIUIMBA, KO3(PQPUIMEHT IMOJIE3HOIO ACWCTBUS TEIUIOBOTO JBHraTelis): Ha OCHOBE aHajIu3a
YCIIOBHA 33/1a4M 3allMCHIBATh KPATKOE YCJIOBHE, BBIIENATH (PH3MUECKUE BEIUYHHBI, 3aKOHBI U (POPMYIIBI,
HEOOXOUMBIE JJIsl €€ PElICHUs, IPOBOAUTh PAcUeThl M OLEHUBATh PEANbHOCTh MOJYYEHHOTO 3HAUCHUS
(U3UYECKON BETUIHHEI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:

® JCIIOJIb30BaTh 3HAHHMS O TEIUIOBBIX SIBJICHUAX B IOBCETHEBHOW JKU3HU I OOecreueHUs
0€30MaCHOCTH MPHU O0paIIeHUH C TPUOOPAMHU U TEXHUYECKHMHU YCTPOUCTBAMM, JIJIsl COXPAHEHHS 370POBbS
U COONIONIGHHS HOPM DJKOJIOTMYECKOTO TOBEICHUS B OKpYXKawlled cpeae; NPUBOAUTH MPUMEPHI
IKOJIOTHYECKUX  TOCIEACTBUH  pabOThl  JBUTATeNed  BHYTPEHHErO  CrOpaHus, TEIUIOBBIX U
TUAPO3JIEKTPOCTAHIIHI;

® pasnMyaTh TPAHUIBI NMPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
GyHaaMeHTalbHBIX (PU3MYECKMX 3aKOHOB (3aKOH COXPAHEHHUS SHEPrHM B TEIUIOBBIX IPOLECCaX) M
OTPAaHUYEHHOCTh UCIOJB30BAHUS YACTHBIX 3aKOHOB;

® HAXOIUTh A/ICKBATHYIO MPEIOKEHHON 3a1a4ye (PU3MUYECKYI0 MOJIEIb, pa3penars npolieMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHWW O TEIUIOBBIX SIBJICHUSAX C MCIOJIH30BAaHMEM MATEeMAaTHYECKOTO ammapaTta,
TaK ¥ IPU MOMOIIH METO/IOB OIICHKH.

JJIeKTPpHYeCKHe U MATHUTHBIE SIBJIEHUS

BbInyCKHUK HAay4YUTCH:

® paCrO3HaBaTh JIIEKTPOMATHUTHBIC SBJICHUS U OOBSICHATP HAa OCHOBE HMMEIOUIMXCS 3HAHHUH
OCHOBHBIC CBOIMCTBAa WJIM YCJIOBUS NPOTEKAHUS OTUX SIBICHWHA: SJCKTPU3AIM TN, B3aWMOJICHCTBHE
3apsAI0B, AJNEKTPUUYECKUN TOK U €ro JeHCTBUS (TEIJIOBOE, XMMHUYECKOe, MarHWTHOE), B3aUMOJEWCTBUE
MarHuTOB, DJIEKTPOMAarHUTHAs WHAYKIUS, JEHCTBHE MAarHUTHOTO TOJs Ha MPOBOJHHK C TOKOM M Ha
JIBUKYIIYIOCS 3apsOKEHHYIO YacTHILy, JACWCTBHE OJJIGKTPUYECKOrO TIONI Ha 3apsDKEHHYIO YacTHILy,
AIIEKTPOMArHUTHBIE BOJIHBI, IPSMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAKCHHUE U MPEIOMIICHHE CBETA,
JUCTIEPCHUs CBETA.

® COCTaBISITH CXEMBI AIEKTPHUECKUX LENEH C MOCIe0BaTEIbHBIM U apaIJIeTbHBIM COSMHEHUEM
JJIEMEHTOB, pa3iyasi yCJIOBHBIE 0003HAUYEHUS DJIEMEHTOB JJIEKTPUYECKUX IHereil (MCTOYHHUK TOKa, KITIoY,
pe3UCTOp, peocTaT, JTaMIIOUKa, aMIIEPMETP, BOJIBTMETD).

® JCIIOJIb30BATh OINTHYECKHUE CXEMBI JUIS TIOCTPOCHHUS H300pakeHUH B IUIOCKOM 3epKaje H
coOuparoIien J1H3e.

® OIUCHIBATh M3YYEHHBIC CBOMCTBA TeNl M AJIEKTPOMArHUTHBIE SBJICHUS, UCIONb3YS (PU3HMUECKUE
BEJIMYMHBL: JJCKTPUYECKUH  3apsi, CHJIa TOKA, OJJIGKTPHUECKOE HANpsHDKEHUE, DIIEKTPUYECKOe
COIIPOTHUBIIEHUE, YAEIbHOE CONPOTUBJICHUE BEUIECTBA, padoTa 3JEKTPUUYECKOTO MOJs, MOLIHOCTh TOKAa,
(GOKycHOE pacCcTOSIHHE W ONTHYECKasl CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETAa; NPHU OMNHCAHUU BEPHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJNB3YEMBIX BEIWYMH, HX
00O3HAueHHWsI W EIMHHUIBI HM3MEpPEHHs; HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (U3NIECKYIO
BEJIMYHMHY C APYTUMH BETHUMHAMU.

® aHANM3MPOBATH CBOWCTBA TEJN, OJIEKTPOMATrHUTHBIC SBICHUS W TIPOLECCH, HCIOIB3YS
¢uznyecKkue 3aKOHBI: 3aKOH COXpPAHEHMs EKTPUYECKOro 3apsaa, 3akoH Oma ajs ydacTKa LEeNu, 3aKOH
Jbxoynsa-JleHna, 3akoH NPSMOJIMHEHHOTO pPAaCHpOCTPAHEHHUS CBETA, 3aKOH OTPaXXEHHs CBETa, 3aKOH
IPEIOMIIEHUSI CBETa; IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U €ro MaTeMaTU4YecKOe
BBIpa)KEHHE.

® TMPUBOIUTH  NPHUMEPHl  MPAKTHYECKOTO  HCIONB30BaHHWS  (U3WYECKUX  3HAHUH O
AJIEKTPOMATHUTHBIX SBICHHUSIX

e pelaTh 337a4YM, UCHOJIB3Yys (pU3HUecKue 3aKoHbI (3akoH OMa JUIsl ydacTKa LenH, 3aKoH JKoys-
JleHua, 3aKOH MPSIMOJIMHEHHOIO paclpoCTpaHEHHs CBETa, 3aKOH OTPa)KEHUs CBETA, 3aKOH IMPEIOMIICHUS
cBeTra) U (opMyIbl, CBS3bIBAIOIMNE (PU3MUECKUE BEIMYMHBI (CHJIa TOKA, AJIEKTPUYECKOE HANpPsHKEHHE,
JJIEKTPUUECKOE CONPOTHUBICHHE, YAEIbHOE COMPOTHUBICHHE BEIIECTBA, PaboTa 3NEKTPHUUECKOro MOJ,
MOITHOCTh TOKa, ()OKYCHOE PACCTOSIHWE W ONTHYECKas CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
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JUIMHa BOJHBI M YacToTa cBeTa, (OpMyJbl pacyera dJIEKTPUUECKOTO COMPOTHBICHUS TpU
NOCJIEI0BATEIbHOM U IMApAJIJIEIbBHOM COECIMHEHUU IPOBOAHMKOB): Ha OCHOBE aHaJIM3a YCJIOBHS 3a7adu
3aMKChIBaTh KPATKOE yCIOBHE, BBIACIATh (PU3NUYECKUE BETUUYHMHBI, 3aKOHBI M (DOPMYJIbI, HEOOXOUMBIE TSI
€e pelIeHHs, IMPOBOAUTH pacueThl M OLEHMBATH PEATbHOCTh IOJYYCHHOTO 3HaueHHs (u3nyeckon
BEJINYUHBI.

BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCMOJb30BaTh 3HAHUS 00 JJIEKTPOMArHUTHBIX SBJICHHUSX B TOBCEAHEBHOW KHU3HU U
oOecrieyeHuss 0O€30MACHOCTH MpH oOpameHHuH ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHUs 37I0POBbS U COOJIIOJIEHUS HOPM DKOJIOTUYECKOTO TMOBEIEHUS B OKpYXKAloIIeH Ccpene;
MPUBOAUTH MPUMEPHI BIUSHUS AJIEKTPOMATHUTHBIX U3JIYYCeHUHN Ha )KUBbIE OPTaHU3MBI;

® pasnuuaTh TPAHUIBI NMPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
GbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHUsS DSJEKTPUUECKOro 3apsiia) M OrpPaHUYEHHOCTb
MCII0JIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa JijIs yyacTka 1enu, 3akoH Jxoyns-Jlenua u ap.);

® UCIOJb30BaTh IMpPHEMBbl MOCTPOCHHS (U3MYECKUX Mojeiei, moucka u (GOPMYIUPOBKU
JI0OKa3aTeJIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUYECKUX BBIBOJIOB HA OCHOBE SMIIMPUUYECKH YCTAaHOBJIECHHBIX
¢axToB;

® HaXOAWTh AJCKBATHYIO MPEAJIOKEHHOH 3a1aue PU3NUYECKYI0 MOJIeNb, pa3peliaTs npodieMy Kak
HA OCHOBE MMEIOIIMXCS 3HAHUI 00 AIIEKTPOMATHUTHBIX SBICHUSX C HCIIOJIIb30BAHUEM MaTeMaTHYeCKOTo
anmnapara, Tak 1 IpHy IOMOIIY METOJI0B OLIEHKHU.

KBanToBbIe fABJICHUSA

BhInyCKHUK HAYYHUTCSH:

® Dpacro3HaBaTh KBAHTOBBIC SIBICHUS M OOBACHATH HA OCHOBE HMMEIOIIMXCS 3HAHHH OCHOBHBIE
CBOMCTBA WJIH yCJIOBUS IPOTEKAHUs 3TUX SIBJICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb, O-,
- 1 y-n3nyueHus, BOSHUKHOBEHUE JIMHEHYATOT O CIIEKTPa U3TyYEHHUS aTOMa;

® ONUCHIBATh M3y4YCHHBbIC KBAHTOBBIC SIBJICHHS, UCHONB3Yysd (U3MUYECKHE BEIUYMHBI: MAacCCOBOE
YHCII0, 3apsI0BOE YHCIIO, TIEPUO/I MOTypacnaaa, d3Heprust GOTOHOB; IIPU OMMCAHUH MPABUILHO TPAKTOBAThH
(Gu3NYECKUN CMBICJI HUCHOJb3YEMBIX BEJIUYMH, MX OOO3HAUYEHUS U EIUHUIBI H3MEPEHHUS; HaXOAUTb
dbopMyIibl, CBA3BIBAIOLINE TaHHYIO0 (U3MUYECKYIO BETUYUHY C APYTUMHU BEIMYUHAMH, BHIUMCISATH 3HAYCHHE
(U3UYECKON BEJIMYUHBIL;

® aHAIM3UPOBATh KBAHTOBHIC SBIICHUS, MCIONb3ySd (U3MUECKHE 3aKOHBI M IOCTYJIAThl: 3aKOH
COXPAHEHHUs PHEPTUH, 3aKOH COXPAHEHHUsS AIEKTPUUECKOrO 3apsAjia, 3aKOH COXPAaHEHHsS] MacCOBOIO UHMCIIA,
3aKOHOMEPHOCTH M3JIy4eHHs M TMOIJIOIIEHHS CBEeTa AaTOMOM, IpU 3TOM pa3iuyarh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTHYEeCKOe BBHIPAKEHUE;

® pa3IMyaTh OCHOBHBIE NPU3HAKU IUIAHETAPHONW MOJETU aTOMa, HYKJIOHHOM MOJEIN aTOMHOTO
A5pa;

® [PUBOAUTH NPUMEPHl MPOSIBICHUS B MPUPOJE U  MPAKTHUYECKOTO  HUCIOJIb30BAHUSA
PaAMOAaKTUBHOCTH, SJIEPHBIX U TEPMOSIEPHBIX PEAKIINI, CIEKTPAIIbHOTO aHAIN3A.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

® JCIOJb30BaTh MOJTY4YEHHbIEC 3HAHUS B MOBCEIHEBHOM KM3HM NpH OOpallleHuu ¢ mpudopamu u
TEXHUUYECKUMHU YCTPOMCTBaAMH (CUETUNK MOHU3UPYIOIINX YACTHIL, IO3UMETP), AJI1 COXPAHEHUS 3/I0POBBS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Kartollei cpejie;

® COOTHOCHUTB PHEPIHIO CBSI3U ATOMHBIX A€ € AEPEKTOM MacCChI;

® TIPUBOJUTH MPUMEPHI BIHMSHUS PAAUOAKTHBHBIX M3JIYUCHHH HA JKUBBIE OPraHU3MBI; MOHUMATh
INPUHLINI JEHCTBUS 103UMETPa U pa3inyarh yCIOBUS €ro UCIOIb30BaHUS;

® TIOHMMAaTh JKOJOTHYECKHE TPOOJIEMBbl, BO3HHUKAIOIIME TPU HCIOJIb30BAHUM ATOMHBIX
JNEKTPOCTAHIIMMA, W TYTH PEIIEHUS OJTUX NpoOJeM, MEePCHEKTUBHI HCIOIB30BAHUS YIIPABISIEMOTO
TEPMOSJIEPHOTO CUHTE3A.

DJIeMeHTBI ACTPOHOMMH

BbInyCKHUK Hay4YuTCH:

e yKa3bIBaTh Ha3BaHUs IUIaHeT COJIHEYHON CUCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKUA CYTOYHOTO
BpallleHHs 3Be3/1HOro Heba, nrxkeHus JIynol, CoHIIA U MJIaHET OTHOCUTENBHO 3BE3/I;

® TIOHMMATh PA3INYUs MEXY eIMOIEHTPUYECKON U T€OLEHTPUYECKON cHCTEMaMK MUPa;

BhInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCS:
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e yKa3bIBaTh OOIINME CBOWCTBA U OTJIMYMUS IJIAHET 3€MHOM TPYIIBI M IUIAHET-TUTaHTOB; MAJIbIX TEJ
ConHeuHOM cucTeMbl M OOJBIIMX IJIAHET; MOJb30BAThCA KapTOM 3BE3AHOro Heba Mpu HaOIIONEHUSIX
3BE3IHOTO HeOa;

® pasnuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3] (pa3mep, IBET, TEMIIepaTypa) COOTHOCHUTH I[BET
3BE3/Ibl C €€ TEMIIEPATYPOIL;

® pa3nuyaTh TMIIOTE3bl O NPOUCXOKAECHUN COTHEYHON CUCTEMBI.

I11. Conep:xanne yuedHoro npeamera «Pusuka»

Conepxxanue y4eOHOro TmpenMeTa CoOOTBeTCTBYeT DenepanbHOMY roCy/1apCTBEHHOMY
00pa30oBaTeIbHOMY CTaHAapTy OCHOBHOTO 00111ero 00pa3oBaHusl.

B nanHO#l uwacTM mporpamMmbl NPUBEACHO PEKOMEHIYEMOE pacIlpeesieHHe Y4eOHBIX YacoB II0
paszenaM Kypca, olpeJiesieHa IOCIeJ0BaTeIbHOCTh N3yUeHHsl Y4eOHbIX TeEM B COOTBETCTBUU C 3aJadyaMU
oOyueHus. YKa3aH MHUHUMAaJbHBI IEPEYEHb JEMOHCTpAlMii, IPOBOAMMBIX  YYMTEIEM B KJACCE,
71a00paTOPHBIX PAOOT U OMBITOB, BHIITOJHAEMbIX YUCHUKAMH.

7 kinace (68 4, 2 4 B HeETI0)

Beenenue (5 4)

®usuka — Hayka o npupoze. Ousnueckue sBiaenus. Ousnueckue cpoiictBa ten. Habmonenue u
onucanue (uznueckux sipneHuil. dusnueckue BeTUYMHBI. V3MepeHus (QU3NYECKHX BETUYHH: JJIHHBI,
BpeMeHH, TemnepaTypbl. Dusmueckue mnpudopbl. MexayHapoaHas CUCTEMa €AMHMI. TOYHOCTh H
NOTPENIHOCTh u3MepeHuil. dusnka rexnuka. Onrcanue GU3NUECKUX SIBJICHUN C TIOMOIIBIO MOJIEIEeH.

JlaGopaTopHble padoThI U ONBITHI

WN3mepenne paccrosHuil. M3mepenue BpemeHu. OrnpenelieHHEe LEHbl JI€JICHUS  LIKaJbl
U3MEPUTEILHOTO MPUOOpa.

JdeMoHcTpamun

HaGnronenne MeXaHWYEeCKHX, TEIUIOBBIX, JJEKTPUYECKUX, MArHUTHBIX W CBETOBBIX SIBJICHUN:
JIBUKEHHE CTAJILHOTO IIapuKa MO0 Kelno0y KojebaHusi MasTHUKA, TasHUE JIbJa, KUTICHUE BOJbI, OTPaKEHUE
CBETa OT 3€pKaja, dJIEKTPU3aLUs TEl.

IIpeaMeTHBIMM pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:

® [OHMMAaHHe (PU3NYECKUX TEPMUHOB: TEJIO, BELIECTBO, MaTEPUS.

e yMeHHMe IpPOBOAWTH HAOMIOJAEHUS (PU3MUECKUX SBJICHUN; U3MEPATh (U3NYECKUE BEITUYMHBI:
paccTosiHue, IPOMEKYTOK BpEMEHH, TEMIIEPATYPY;

e BJaJleHHe SKCIEPUMEHTAIbHBIMU METOJaMH HCCIEIOBAaHUS IPU ONPECIICHUU IIEHbI JEJICHUS
npuOopa U MOrPEeIHOCTH U3MEPEHMUS;

* MOHMMAHME POJIM YYCHBIX HaIllell CTpaHbl B Pa3BUTHE COBPEMEHHOH (M3MKU U BIUSHHE Ha
TEXHUYECKUW U COLIMAIBHBIN ITPOTpecc.

Tembl NpPOEeKTOB:

1. CtapuHHBIE MEPHI ITTUH U BECOB.

2. ®uznueckre npubdopbl BOKPYT Hac.

3. ®u3nyeckue sABJICHUS B 3arajikax.

4. ®uznueckue SBICHUS B HAPOJIHOM (POIIBKIIOPE.

IlepBoHayasbHbBIE CBeIeHNUSI 0 CTPOCHUM BemecTBa (5 4)

CrpoeHnue BemecTBa. ONbITH, T0KA3bIBAIOLINE ATOMHOE CTPOCHHUE BEIIECTBA. TEMI0BOE IBUKEHUE
aTOMOB M MOJIEKYJ. CBsI3b CKOPOCTM JBWKEHHUS YACTUIl C TeMmIepaTypoil. BbpoyHOBCkoe aBmkeHUE.
Huddy3us B raszax, )KMIKOCTAX M TBEPAbIX Teilax. B3aumopelcTBHE yacTUI BellecTBa. ArperatHble
COCTOSTHUS BellecTBa. MoJenu CTpoeHusl TBEPJIbIX Tell, )KUIKOCTeH U ra3oB. OObSICHEHHE CBOMCTB ra3os,
JKUJKOCTEN U TBEPABIX TEJI HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX IIPEICTABICHUMN.

JlaGopaTopHbie padoThl U ONBITHI
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Omnpenenenue pa3mMepoB Maibix Ted. OOHapy:KeHHE AEUCTBUSA CHIJI MOJEKYJISIPHOTO MPUTSKEHHUS.
BripanuBanue KpuCTaIoB MOBapeHHON coii. ONBITHI MO0 0OHAPYKEHUIO AEHCTBHS CHII MOJICKYJISIPHOTO
MPUTSHKEHUS.

JdemMoHcTpanuu

Huddys3us B razax u xkuakoctu. PacTBopeHnue kpacku B Boje. Pacimupenue Ten mpu HarpeBaHHH.
Monens  XaOTHYECKOTO  JIBIDKEHUS  MOJEKyld. Mopaens  OpOYHOBCKOTO — JIBIXKEHUs.  Mojelnb
KPUCTAIIIMYECKON  pemieTkd. Mogjenb Monekynsl BoAbl. CIeruieHHe CBUHIIOBBIX — IIMJIMHIPOB.
JleMOHCTpanusi paciupeHusi TBEPAOTO Tella Mpu HarpeBaHuu. CKaTWe W BBIIPSIMIICHHUE YIPYTOro Tela.
Cxxumaemoctsb ra3oB. CoxpaHeHue o0bema KUAKOCTU MPHU U3MEHEeHUH (popMbI cocya.

IIpenmMeTHBIMHU pe3yJIbTATAMHU H3YUYCHHS TEMBI SIBIISTFOTCSI:

® [IOHMMaHHE U CIOCOOHOCTh OOBICHATH (u3MYecKue sBiIeHus: auddysus, Oosbmias
C)KMMaeMOCTh ra30B, MaJlas CKMMAEMOCTh JKUJIKOCTEH U TBEPABIX TeJ.

® BJIAJICHUE YKCIICPUMEHTAIBHBIMU METOIaMU MCCIICAOBAHUS TIPH OMPEACICHUU PAa3MEPOB MaJbIX
Te,

¢ TIOHMMAaHWE MPUYMH OPOYHOBCKOTO JBMKCHHS, CMAUYMBAHUS U HECMAaYMBAHUS TEIN, Pa3ludus B
MOJICKYJISIPHOM CTPOSHUU TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B;

e yMeHue nosb3oBarbes CU u nepeBoauTh eIMHULBI U3MEPEHUS (PU3NUECKUX BETUYUH B KPaTHbBIE
U JI0JIbHBIE €IMHUIIBI

e YMEHHE HCIIOJIb30BATh TOJTYYCHHBIC 3HAHMS, YMEHUS W HABBIKH B MOBCEIHEBHOUN XU3HU (OBIT,
9KOJIOTHSI, OXPaHa OKPYXKAIOIICH CPEJIbI).

TeMbl MIPOEKTOB:

1. Y auBuTeIbHBIE CBOMCTBA BOJIBI.

2. Kpucrannsl B okpyxatoiiemM Mupe. BoipaiirBanue KpucTaiios

3. MbUIbHBIC TIPEMYAPOCTH: [MOYEMY MBUIO JENAeT TApEeJKU YHUCTBIMH W KakK CJIeNIaTh JIydIIue
y3BIPH.

B3aumopaeiictBus Te (22 4)

Mexannueckoe nBrkeHue. Tpaekropus. Ilyte. PaBHOMEpHOE M HEpaBHOMEPHOE [IBHKCHHE.
Ckopoctb. CpeHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUH. ['pauKu 3aBUCUMOCTH IYTH U MOAYJIS
CKOpPOCTH OT BpeMeHM ABWKeHHs. Muepums. HMueprHocts Tten. B3ammopencrsue ten. Macca Tena.
N3mepenne maccel Tena. [InmorHocTs BemecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULE
obwema BemectBa. Cuna. Cuna tsokectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HerecomocTts. CBsi3b
MEXy CUJION TSKECTH U Macco Tena. Cuila TsbKecTH Ha Ipyrux mianerax. J{unamomerp. CiioskeHne AByX
CWJI, HamlpaBJICHHBIX IO OAHOM mnpsMoil. PaBHoxelcTBytomass nByx cwil. Cuna Tpenus. dusmdeckas
npupoza HebecHbIX Tesl COJIHEYHOM CUCTEeMBbI

JlabGopaTopHbie padoThl U ONBITHI

W3mepenue 1uloTHOCTM TBEpHOro Tena. l3MepeHwe Macchl Tena Ha pPHIYAKHBIX  Becax.
UccnenoBanue 3aBUCUMOCTH YJUIMHEHUS CTaJbHOW MPYKUHBI OT MPUIOKEHHON cuibl. CIOKEHUE CHIl,
HaIpaBJIEHHBIX MO OXHOW mpsMoi. MccienoBanue ycinoBuil paBHOBecus peluara. HaxoskneHue neHTpa
TSOKECTH IUIOCKOTO Tena. lccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHUSl CKOJBXKEHUS OT IUIoUaau
CONPUKOCHOBEHMSI TE€JI M CHUJIBI HOPMAJIBHOIO JAaBiieHus. ['pagynpoBaHMe NPYXMHBI M HU3MEPEHUE CHII
JTUHAMOMETPOM.

JdemoncTpanuu

Tpaektopust IBHKEHUS IIapHKa Ha IIHYpe U IIapHKa, 0J0packiBa€MOro BBepX. SBlIeHNE HHEPIHUH.
PaBHOMepHOE IBM)XKEHHE My3bIpbKa BO3JyXa B CTEKISIHHOM TpyOke ¢ BOOH. Pa3znuuHble BHIBI BECOB.
CpaBHEeHHME Macc TeJd C MOMOIIbI pPaBHOIUIEYMX BecOB. Bi3BemmBanue Bo3ayxa. CpaBHEHHE Macc
Pa3IMYHBIX TeJ, IMEIOLUX OJIMHAKOBBII 00beM; 00bEMOB TeJI, UMEIOIIMX OJMHAKOBbIe Macchl. M3mepenue
cuIIbl o Aeopmanuu npyxuHsl. CBoiicTBa cuibl TpeHus. CrnokeHue cuil. PaBHoBecHe Tena, UMEIOIIEro
och BpamieHusa. CriocoObl yMEHBIICHUS U YBEIMUECHUS CHIIBI TpeHUs. [IoMIIUITHUKY pa3IM4HbIX BUJIOB.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS TEMBI SIBISIOTCS:

® [OHMMAaHHE U CIIOCOOHOCTb OOBACHATH (UIUUECKUE SBICHUSA: MEXaHHYECKOe JIBUKEHUE,
pPaBHOMEPHOE U HEPAaBHOMEPHOE JIBUYKEHUE, MHEPLUS, BCEMUPHOE TATOTEHUE
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® yMEHHUE H3MEPITh CKOPOCTb, MAacCy, CHIIY, BEC, CHIIy TPEHUS CKOJIb)KEHHUS, CHIIy TPEHUS
KaueHMs, 00beM, TUIOTHOCTh, Tella PaBHOACHCTBYIONIYIO JBYX CHJI, JEHCTBYIOIIMX HAa TEJIO B OJHY U B
IIPOTUBOIIOJIOKHBIE CTOPOHBI

® BJIAJICHUE SKCIEPUMEHTAIbHBIMU METOJIAMU HCCIIEIOBAaHUS B 3aBUCUMOCTH MPOUIAECHHOTO MYyTH
OT BPEMEHH, YJIMHEHUS MPYKUHBI OT MPUIIOKEHHOM CHJIIbI, CHUJIBI TSXKECTH Tejla OT MacChl Teja, CHUJIbI
TPEHUS CKOJIBXKEHUS OT IUIOIIAIA CONPUKOCHOBEHUS TEJI U CHJIBI HOPMAJIbHOTO JIABJICHUS

® TIOHMMAaHHE CMBICIA OCHOBHBIX (PM3UYECKMX 3aKOHOB: 3aKOH BCEMHPHOTO TSATOTEHUS, 3aKOH
I'yxa

e BJaJIeHUE CIIOCOOAMU BBIIIOJIHEHHUS PACYETOB MPU HAXOXKJIEHUH: CKOPOCTHU (CpellHel CKOpPOCTH),
NyTH, BPEMEHM, CUJIbl TSKECTH, Beca Tejda, IJIOTHOCTH Teja, o0beMa, Macchl, CHIIbl YIPYrOCTH,
PaBHOACUCTBYIOIIEN [BYX CHJI, HAIPaBJICHHBIX MO OJHOW NPSMOM B COOTBETCTBUE C YCIOBUSMH
MOCTaBJICHHOM 3a/1a4ll HA OCHOBAHUU UCIOJIb30BaHUS 3aKOHOB (PU3UKH

e yYMEHHE HAXOAWTHh CBSI3b MEXKIY (DU3MYECKHUMH BETUYMHAMHU: CHIIOW TSKECTH U MACCOW Tena,
CKOPOCTH CO BPEMEHEM U TyTeM, IUNIOTHOCTH TeJla C €r0 MacCoi U 00BEMOM, CHIIOHN TSDKECTH M BECOM Tea

® yMEHHE NePEeBOAUTH PU3NUECKHE BETUUNHBI U3 HecucTeMHbIX B CU u Hao0opoT

® [IOHMMaHWE MPUHUUIIOB ACHCTBUSA JUHAMOMETPA, BECOB, BCTPEYAIOLIMXCS B IOBCEIHEBHOU
KHU3HH, U CIIOCO00B o0ecrieueHns 6e30MacHOCTH MPH UX UCTIOIb30BAHUU

® yMEHHUE UCIOJIb30BaTh MOJIYYCHHBIC 3HAHUS, YMEHHUSI U HAaBBIKA B IMOBCEIHEBHOM JKWU3HH, OBITY,
OXpaHe OKPY’KaIoIIEH Cpebl.

Tembl IPOEKTOB:

1. Nuepuus - apyr unu Bpar?

2. IInoTHOCTH Ha 3eMJie M Ha APYTUX IUIaHETaxX.

3. Beznecyiee TpeHue.

4. JIBuKEeHHE 110 CKOJIb3KOW JJopore.

5.

JlaBJieHue TBePABIX TeJl, KUAKOCTel 1 ra3oB (20 4)

HaBnenue. JlaBnenue TBepabix Ten. JlaBieHue raza. 3aBUCUMOCTH JaBJICHMs Ta3a OT o0beMa u
temriepatypbl. OObsICHEHHWE JaBJIEHUS ra3a Ha OCHOBE MOJEKYISIPHO-KUHETUYECKUX ITPEICTABICHUM.
[lepenaua naBneHus razamMu U KUAKOCTAMU. 3akoH [lackans. [TneBmarnueckue maminHbl. 3aBUCUMOCTh
JABIICHUS B JKMJIKOCTH OT TIyOuHbI. [ mapocrarnueckuii napagokc. CooOmaromue cocyasl. ATMochepHoe
naBieHue. Metoibl u3MepeHue armochepHoro nasneHus. bapomerp, maHomeTp, Hacoc. 3aKoH Apxumesa.
VYcnosus maBanus ten. BosgyxomiaBanue.

JlaGopaTopHbie padoThl U ONBITHI

OmnpeneneHre BBITAIKUBAIOUIEH CHIIbI, JEHCTBYIOIIEH Ha TEJIO0, MOTPYKEHHOE B JKHUIKOCTb.
Brisicnenue ycinoBuii riaBaHus Tena B )KUIKOCTH. V3MepeHue atMochepHOro JaBIeHHUS.

JdemoncTpanuu

3aBUCHMOCTh JIaBJICHUSI OT JCHCTBYIOIIEH CHUJIBI W IUIONIAJU OMOphl. Pa3peszanue miacTriimHa
TOHKOM MpOBOJOKOM. [[aBieHue raza Ha creHku cocyaa. lllap Ilackans. /laBieHue BHYTpHU KUIKOCTH.
Coobmaromuecs: cocyanl. YCcTpoicTBo ManoMeTpa. OOHapyxkeHnue arMmochepHoro napienus. M3amepenue
aTMocepHOro AaBieHUsT 0apOMETPOM-aHEPOUAOM. YCTPONCTBO M AEMCTBHE THUAPABIMYECKOTO Mpecca.
YcerpolicTBO U AeicTBHE Hacoca. J[eMcTBHE HA TENO apXUMEIOBOM CHIIBI B KMAKOCTH M rase. [lmaBanue
ten. Onsit Toppuuennu

IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYEHUS TEMBI SBIISIOTCS:

¢ TIOHMMaHHE U CIIOCOOHOCTh OOBACHUTH (hU3MUYECKUE SBIEHUS: aTMoc(epHOe aBleHUE,
JABJICHUE XUIKOCTEH, Ta30B M TBEPABIX TEJ, IJAaBaHUE TeJ, BO3IyXOIUIaBaHWE, PACIIOIOKEHHE YPOBHS
KUJKOCTH B COOOMIAIOIIMXCS COCYylaX, CYIIECTBOBAaHWE BO3AYIIHOW O000JTOYKKM 3eMITt0, CHOCOOBI
YMEHBIIIEHUS U YBETMUCHHUS TaBIICHUS

® yMEHHE U3MEPATh: aTMOC(EpPHOE JaBIECHUE, TaBIEHUE KUIKOCTH HA JHO U CTEHKU COCYa, CUITY
Apxumena

® BIIAJICHUE IKCIIEPUMEHTAIBLHBIMU METOJIaMH WCCIEAOBAHUS 3aBUCUMOCTH: CHJIBI ApXuMena OT
00beMa BBITECHEHHOHN BOJIBI, YCIIOBHH IJIaBaHMS Tea B KUIKOCTH OT JCHCTBUS CHIIBI TSKECTH M CHJIBI
Apxumena

® TIOHMMAaHHE CMBICIA OCHOBHBIX (PM3WYECKHX 3aKOHOB M YMEHHE NMPUMEHSATh MX Ha MPAKTHKE:
3akoH [lackans, 3akoH Apxumena
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® TIOHMMaHUE NMPUHIUIIOB JEeHCTBUS OapoMeTpa-aHepoua, MaHOMETpa, Hacoca, THAPaBIMYECKOTr0
mpecca, C KOTOPHIMH 4YEJIOBEK BCTPEYAETCS B TIOBCEJHEBHOW JKM3HM U CIOCOOOB OOecIeueHUs
0€30MacCHOCTH MPH UX MCIOIb30BAHUHI

® BJaJICHHWE CIIOCOOAMHM BBITIONIHEHUSI PACUETOB ISl HAXOXKIICHUS JABJICHUS, JABIICHUE KUJIKOCTU
Ha JHO M CTEHKHM COCYy/Aa, CWJIbI ApXHMMela B COOTBETCTBHE C IOCTaBJIEHHOM 3a/layd Ha OCHOBaHUU
MCIIOJIb30BaHUs 3aKOHOB (PU3UKH

® yMEHHUE HCIIOJb30BATh IOJIYYCHHbIC 3HAHUSA, YMEHHUS M HaBBIKM B IOBCEIHEBHOWU >KHU3HHU,
OKOJIOTHH, OBITY, OXpPAaHE OKPYXKAIOIICH CPeJibl, TEXHUKE O€30MIaCHOCTH.

TeMbI IPOEKTOB:

1. BonsiHoii GapoMeTp U OIBITHI C HUM.

2. @oHTaHBI OT IPEBHErO MUPA JI0 HALLIKUX JHEHU.

3. Apxumen.

4. TaliHbI JaBJIICHUS.
5. HyqaHa 1 Ha 3emiie atMocdepa.
6. BrlTankuBaroias cusaa BO3AYIIHbBIX LIapOB.

Pa6ora u momHoCTh. JHeprus (14 u)

Mexanuueckas pabora. MomHocTb. [IpocThie MexaHu3Mbl. MOMEHT CUJIbl. Y CJIOBHS PaBHOBECUS
peryara. «3o050toe npaBmiio» MexaHuku. Bunsl paBHoBecus. Koadduuuent moneznoro neiicrus (KIL).
Oueprus. [loTeHmanbHas 1 kuHeTuyeckas 3ueprus. [IpeBpaiienue sneprumu.

JlaGopaTopHble padoThI U ONBITHI

Briacuenue ycnoBus paBHoBecusi peiuara. Onpenenenne KIIJ[ npu noaseme Tena 1o HaKJIOHHOM
iockocTH. HaxoxaeHue neHTpa TAKECTH IIII0CKOro Tela.

JdeMmoHcTpamun

[Ipocteie Mexanusmbl. llpeBpaieHue HSHEPruu TpH KOJCOAHUSAX MAasTHUKA, PACKpPYYHMBAHUU
OPYKUHBI 3aBOAHON UTpyliku. I3Mepenune paboOThl MpH MepeMElIeHrur Tena. YCTPOWCTBO U JIeHCTBUE
peruara, 6JI0koB. PaBeHCTBO paboT Mmpu UCTIOIB30BAHUU MPOCTHIX MEXaHU3MOB. PaBHOBECHE MaTepHAIILHOM
TOukH. AOCOIIOTHO TBepaoe Tteno. LlenTp TsbkecTn. YcToWuMBOe, HEyCcTOHYMBOE W Oe3pa3inyHOe
paBHOBECHS TEII.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:

® TIOHMMAaHWE U CIIOCOOHOCTh OOBSCHATH (PU3UYECKHE SIBICHHS: PAaBHOBECUE TEINl MPEBpallCHUE
OJIHOT'O BU/1a MEXaHUYECKOW SHEPTHUH IPYrou

e yMEHHE M3MEpPSITh: MEXaHUYECKYIO0 padOoTy, MOIIHOCTh TeJa, Medo CUibl, MOMEHT cuibl. KII/I,
NOTEHIUATBHYIO U KHUHETUUYECKYIO SHEPTHIO

® BIIAJICHUE YKCIIEPUMEHTAILHBIMU METOIaMH UCCIICIOBAHUS TIPU OTPEICTICHIH COOTHOIICHUS CUIT
W TJIeY, JUTsl PAaBHOBECHS phlyara

® TIOHMMAaHHE CMbICIa OCHOBHOTO (PM3MUECKOTO 3aKOHA: 3aKOH COXPaHEHUS YDHEPTUU

¢ TIOHMMaHWE MMPUHIIUIIOB IEHCTBUS phluara, 0JI0Ka, HaKIIOHHON MIOCKOCTH, C KOTOPBIMH YETIOBEK
BCTPEUaAETCs B MOBCETHEBHOM KU3HU U CIIOCO00B oOecmeueHus: 6e30MacHOCTH MPH UX UCTIOIb30BAHUU.

® BIAJEHUE CHOCOOAMHU BBHITIOJIHEHHSI PACUYETOB [UJII HAXOXKICHUS: MEXaHWYECKOW paboThl,
MOIIIHOCTH, YCJIOBUSI paBHOBECHUS CHJI Ha phiuare, MoMeHTa cuiibl, KII/I, kuHeTn4eckoil 1 moTeHIManbHOU
SHEPrUu

® YMEHHUE WCIOJIb30BATh MOJIYYCHHbIC 3HAHUSA, YMEHHS M HaBBIKM B IIOBCEIHEBHOW >XHM3HHU,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaIoIIeH cpe/ibl, TEXHUKE O€30MacHOCTH.

Tembl IPOEKTOB:
1. Peryaru B OBITY U TEXHUKE.
2. JlaliTe MHE TOYKY OIIOPBI U 51 IEPEBEPHY BECH MUP.

Pe3eBHoe Bpemst — 2 4.
8 kitacc (68 41, 2 4 B Hemel110)

TenJioBble siBjIeHUs (24 4)
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OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMs BemectBa. Macca
pa3Mepbl aToOMOB M MOJIEKYJ. OTNBITBI, TMOJATBEPKAAIONIAE OCHOBHBIE TMOJOKEHUS MOJIEKYJISPHO-
KHMHETUYECKOU TEOPHH.

Mopnenu TBEpIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BeimlecTBa. Kpucrammudeckue u
amop¢ubie Tena. OObsCHEHUE CBOICTB Ta30B, KUIKOCTEM M TBEPIBIX TEJI HA OCHOBE IOJOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

TennoBoe nBukeHue. TermnoBoe paBHOBecue. Temmeparypa. CBs3b TeMIepaTypbl CO CKOPOCTBHIO
TETUIOBOTO JIBMIKGHUsI uacTull. BHyTpeHHsst sHeprus. PabGora u Tteronepenaya. TermionpoBOIHOCTb.
Kouseknuusa. N3nydenune. KonnuecTtBo TemoThl. YienbHas TEIJIOEMKOCTb. Pacder KoaudecTBa TEIIOTHI
npu TermiooOMeHe. 3aKOH COXpaHEHUs M IIPEBPAILEHUS SHEPTUH B MEXaHUYECKUX U TETIOBBIX MpoIleccax.

[InaBneHue n oTBEpAECBAHNE KPUCTAIMYECKUX TEJ. YIelbHas TEIUIOoTa IuiaBiieHus. Mcnapenue u
KoHAeHcauuu. Kunenue. 3aBUcHMOCTb TeMIEpaTypbl KUIIEHUs OT aTMOC(HEPHOro jasieHus. BiaxHocTb
BO3/1yXa. YJAenpHas TeIoTa mapooOpa3oBaHusl U KoHJeHcanuu. OObsCHEHHWE M3MEHEHMsI arperatHoro
COCTOSIHUSI BEILECTBA HAa OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX IPEACTaBICHUI. 3aKOH COXpaHEHUs
SHEpPruu B TEIUIOBBIX Impoueccax. [IpeoOpa3oBaHue »HHEpruM B TEIUIOBBIX MalIMHAX. JlBurarens
BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ| teruoBoro asuratens. DKOJOTHYECKHE IMPOOIIEMBI
UCIIOJIb30BaHNS TEIUIOBBIX MAILHH.

JlaGopaTopHbie padoThl U ONBITHI

N3ydenue siBneHus TEII000MeHa MPU CMEIUBAHUU XOJIOJHOU U TOpsSTUeii BOJIBI.

Habnronenne n3MeHeHui BHYTpEHHEW YHEPTUH TeJla B PE3YJIbTaTe TEIUIONepeadn U pabOThI
BHEILIHUX CHIL.

N3mepenue yaenbHOU TeIIOEMKOCTH TBEPAOTO Tea.

N3mepenue yaenbHOU TEIIOTHI IIJIaBACHUS JbJA.

CpaBHEHHE KOJMYECTB TEIUIOTHI IPU CMEUIMBAHUH BOJbl Pa3HOU TeMIIEpaTypHI.

HccnenoBanue npouecca UCapeHus.

HccnenoBanue TEIIOBBIX CBOMCTB napaduHa.

N3mepenne BIaKHOCTH BO3/1yXa.

JdemMoHcTpanuu

HarpeBaHnue XHIKOCTH B JIaTyHHOH TpyOKe.

HarpeBanue »ukocTel Ha JByX TOpEIKax.

HarpeBanue BobI IIpU CrOpaHUU CyXOTO TOPIOYETO B FOPEIIKE.

OxJaxieHre )XUIKOCTH NMPU UCTIapEHUU.

HabntoneHue npoliiecca HarpeBaHUs U KUTIEHUS BOJIbI B CTEKJIIHHOM KoJ10e.

[TpuHIIMTT NEHCTBUS TEPMOMETPA.

TennonpoBOAHOCTE Pa3IUYHBIX MAaTEPUAIIOB.

KonBeknus B )KHIKOCTSX U ra3ax.

Teruonepenaya myreM U3JIy4eHuUs.

SIBrieHne ucnapexus.

HabmtoneHne KoHeHCaluy TapoB BOJIbI HA CTAKaHE CO JIbAOM.

YcTpolcTBO KanopumeTpa.

Mopenb KpUCTAIIIINYECKON PEIIETKH.

IIpeaMeTHBIMH pe3yJIbTATAMU IIPU U3YYECHUU TEMBI SBIISIFOTCS:

® [IOHUMAaHHE M CIOCOOHOCTh OOBSACHATH (U3NYECKHUE SIBJICHUS: KOHBEKLUS, W3Iy4YEHUE,
TEIUIONPOBOAHOCTb, M3MEHEHHE BHYTPEHHEH SHEpPruu Tena B pe3ynbTaTe Teluionepenadyd WM paboThl
BHEIIHUX CWJI, HCIIapeHHe (KOHIEH calusl) U MJIaBjieHne (0TBepAeBaHNE) BELIECTBA, OXJIAXKIEHUE KUIKOCTH
IIPU UCIIAPEHUH, KOHJICHCALIMsl, KUIIEHHE, BBINIAJEHUE POCHI

® yMEHHUE HM3MEPATh: TEMIEPaTypy, KOJIMYECTBO TEIUIOTHI, YAEIbHYI TEIUIOEMKOCTh BEIECTBA,
yIEIbHYIO TEIJIOTY MJIaBJICHUSI BEIIECTBA, YelbHas TEIUIOTY apooOpa3oBaHus, BIaKHOCTh BO3/1yXa

® BJIQJICHUE OKCIEPUMEHTAIbHBIMM METOAAMM HCCIEAOBAHUS aBUCUMOCTH OTHOCUTEIBHOU
BIIQXKHOCTH BO3]lyXa OT JaBJICHUs BOISHOTO I1apa, COACPKALIETOCA B BO3AYyXE IIPU JaHHOM TEMIIEpAType U
JTaBJICHUS HACBIIEHHOTO BOJISIHOTO Mapa: ONPeNeeHUs YACIbHONW TEIIIOEMKOCTH BEIIECTBA

e [IOHMMAaHHUE IIPUHLUIIOB JEHCTBUS KOHACHCALUOHHOIO U BOJIOCHOTO TUTPOMETPOB IICUXPOMETPA,
JIBUTATENs BHYTPEHHErO0 CrOpaHusi, MapoBOW TypOMHBI C KOTOPBHIMU 4YEJIOBEK MOCTOSHHO BCTPEYAETCs B
MOBCEHEBHOM KU3HU, U CIIOCOOOB o0ecredeHns 6e30MacHOCTH MPH UX UCIOJIb30BaHUN
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® [IOHMMAaHHE CMBICJIA 3AKOHA COXPAHEHHUs U MPEBPALLECHUS SHEPTUU B MEXaHUYECKUX U TEIJIOBBIX
Ipoleccax U yMEHNE IPUMEHATD €ro Ha MPaKTHUKE

e OBJIaJICHHE Pa3HOOOPA3HBIMHU CIIOCOOAMH BBITIOJHEHUS PAcUeTOB JUISl HAXOXACHUS YIEIbHON
TEIIOEMKOCTH, KOJMYECTBA TEIUIOThI, HEOOXOIUMOro ISl HarpeBaHUs Tella WIM BBIACISIEMOr0 UM IpH
OXJIAKJEHUH, YACIbHOM TEIJIOTHl CrOpaHus, YyJIEIbHOW TEIUIOTHl IUIABJICHMS, BIIAXXHOCTU BO3yXa,
yIeIbHOM TeIIoThl mapooOpazoBanus u KouaeHcauuu, KIIJ[ TemmoBoro aBurarenst B COOTBETCTBHH C
YCIIOBHUSMH TIOCTaBJIIEHHOHN 331a4ll HA OCHOBAHUH HMCIIOJIb30BAaHMS 3aKOHOB (PU3HUKH

® YMEHHUE HCIOJIb30BATH IIOJYYCHHbIC 3HAHUSA, YMEHHS M HaBBIKM B IIOBCEIHEBHOW >KHM3HHU,
9KOJIOTHH, OBITY, OXpaHe OKPY>KaIoLIei cpe/ibl, TEXHUKE O€30MacHOCTH.

Tembl IPOEKTOB:

1. TemnoeMKOCTh BelecTB, Wik Kak cBapUTh Si110 B OyMaKHOM KacTPrOJIE,
2. «Hecropaemas Oymaxkka, wnm HarpeBanue B OrHe MEOHOH MPOBOJIOKH, OOMOTaHHOM
OYMa)KHOH TTOJIOCKOI»,
3. «TemnoBeie nBurartenu, unu MccnenoBaHue MPUHIMIA ACHCTBHS TETUIOBOW MAIIMHBI HA
IIPUMEPE OIbITA C AHWJIMHOM U BOJOU B CTAKaHER,
«Bunpl Temnonepenaun B ObITY M TEXHUKE (aBUAIIUH, KOCMOCE, MEIULIUHE )»,
«IToueMy OHO Bce 3eKTpusyeTcs, win VccienoBanue sABIeHHN 3JIEKTpU3ALUU TEID)
N3yuyeHne MbUIbHBIX MJIEHOK.
®u3nKa 1 KOCMETOJIOTUSI.
TennonsosAnus 10MOB
BnaxHOCTh BO3/1yXa U BIUSHUE €€ HA KU3HEIEATEIbHOCTh YEJIOBEKa.

DJleKTpUYecKHe siBJIeHUus (28 u)

Onektpusanus Ten. J[Ba poaa 3yeKTpUUecKuX 3apaoB. B3aumonecTBue 3aps’eHHbIX Tel. 3aKOH
Kynona. Onexrpudeckoe mnosie. HanpsskeHHOCTh dnexkTpuyeckoro mnons. IlpuHnun cynepnosunuu
AIIEKTPUYECKUX TMoJiel (Ha KauecTBEHHOM YypoBHe). Hocurtenu snexTpuueckux 3apsiioB. IIpoBoaHUKH,
JURJIEKTPUKA U TOJYNPOBOJHUKU. DJIEKTPUUYECKOE IOJIe. 3aKOH COXPAHEHMs 3JIEKTPUUECKOIo 3apsija.
Henumoctb 3neKTpuyecKkoro 3apsiaa. nekTpoH. CTpoeHue aroma. JiekTpudyeckuil Tok. [leiicTBue
AIIEKTPUYECKOTO MOJIS Ha IEKTPUUECKUE 3apsAbl. DIEKTPUUECKUN TOK B JKUJKOCTIX U razax. MctouHuku
TOKa. DJjieKTpuueckas nenb. Cuia Toka. DIEKTPUUECKOE HAMPSKEHUE. DIEKTPUUECKOE CONPOTUBIICHHUE.
3akon Oma juig ydactka nenu. [lociegoBaTensHOe U apaijiebHOE COeIMHEHHE TIPOBOAHUKOB. PaboTa n
MOIIIHOCTh JJIEKTpU4YecKoro Toka. 3akoH JDxoyns—IJlenna. IlpaBuna Oe3omacHoctu mpu paboTe ¢
3JeKTponpudopamu.

JlabopaTopHbie padoThI U ONBITHI

OnTel MO HAOMIOJEHUTIO JIEKTPU3AIMH TEJ TPU CONTPUKOCHOBEHHH.

[IpoBOIHMKYN U AUDIIEKTPUKH B HJIEKTPUUECKOM IIOJIE.

N3roTtoBneHune U nCHbITaHNE TaJIbBAHUYECKOTO 3JIEMEHTA.

W3mepeHue CUiibl AIEKTPUYECKOTO TOKA.

N3mepenue HanpsKeHUs Ha Pa3IMYHBIX y4acTKaxX JIEKTPUYECKOM Lemnu.

HccnenoBanue 3aBUCUMOCTH DJIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT €T0 JUIMHBI,
IJIOIIAY TIOTIEPEYHOT0 CEYEHMS M MaTepHaIa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA B TPOBOJHUKE OT HANPSKEHUS.

N3mepenue conpoTUBIEHUS POBOIHUKA IIPU TOMOIIN aMIIEPMETPa U BOJIBTMETPA.

N3ydeHnne nocnenoBaTeapHOro COEAMHEHNS TPOBOAHUKOB.

N3ydenue napamienbHOro COeAMHEHUs IPOBOJHUKOB.

M3mepeHne MOIHOCTH M pabOThI TOKA B AJIEKTPUUECKOM JamIie.

N3ydenue paboThl OTYTIPOBOIHUKOBOTO AUOAA.

COopka 37eKTpUUECcKOil e U U3MEpEeHNe CHUIIbI TOKA B €€ Pa3IMUHBIX Y9acTKaX.

PerynupoBanue cuiibl TOKa pEOCTATOM.

JdemMoHcTpanuu

OnexTpu3anus Tel.

B3anmopeiicTBre HaRIEKTPU30OBAHHBIX TET.

JIBa posa JIEKTpUYECKUX 3apsI0B.

Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.

OOHapy>xeHue 1oJis 3apspKEHHOTo 1apa.

©ooN oA
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JlenuMocCTh 3JEKTPUYECKOTO 3apsIa.

B3aumogeiicTBre napauieabHbIX MPOBOJAHUKOB MIPHU 3aMbIKAHUH LIETIH.

YcTpolicTBO KOHIEHCATOPA.

[IpoBOIHUKY U U30JISTOPBL.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne HanpsiKeHMs! BOJIBTMETPOM.

PeocraT u marazuH cCOnpoOTUBIICHUM.

IIpeaMeTHBIMM pe3yJIbTATAMU [IPU U3YUCHUU TEMBbI SBIISIFOTCS:

® TIOHMMAaHHE M CIIOCOOHOCTh OOBSCHATH (PU3UYECKHE SBIICHUS: DJIEKTpU3allUs Tell, HarpeBaHue
MIPOBOJIHUKOB 3JIEKTPUYECKUM TOKOM, BJEKTPUUYECKUUA TOK B METaJIaX, JJEKTPUUYECKUE SIBIICHUS B
MO3ULIMK CTPOCHUS aTOMA, IEHCTBUSI SJIEKTPUUECKOT0 TOKA

® YMEHUE HU3MEPATh CUIIY AJIEKTPUUYECKOTO TOKA, 3JIEKTPUUYECKOE HAMNPSIKEHHUE, AIEKTPUUECKUN
3apsiji, EKTPUIECKOE COMTPOTUBIICHHE

® BJIAJICHUE PKCIEPUMEHTAIBHBIMA METOIAMH UCCIIEI0BAHUS 3aBUCUMOCTH CHUJIbI TOKA HA y4acTKe
LEMU OT AJIEKTPUUECKOrO0 HANPSLKEHMS, 3JIEKTPUUYECKOrO COINPOTHBIIEHUS IMPOBOJHHMKA OT €ro JUIMHBI,
IJIOIA/IU TIOTIEPEYHOTO CEUCHHS U MaTepuasa

e [IOHMMAaHHE CMBIC/Ia 3aKOHA COXPAHEHMS 3JIEKTPUYECKOIo 3apsna, 3akoHa Oma aid ydacTka
uenu. 3akoHa J[xxoynsa-Jlenna

® [IOHMMAaHUE TPHUHIMIIA JEHCTBUS DJIEKTPOCKOINA, JIEKTPOMETpa, rajJbBaHMUYECKOTO 3JIEMEHTA,
aKKyMyJisiTopa, (oHapuka, peocrara, KOHJEHCATOpPA, JaMIlbl HAaKaJIMBaHUA, C KOTOPHIMU YEJIOBEK
CTAJIKMBAETCS B IOBCEAHEBHOW KHU3HU, U CIIOCOOOB 0OecreueHus: 0€30MacHOCTH MPH UX MCIIOIb30BAHUU

® BIAJICHUE PA3JTUYHBIMUA CIOCOOAMU BBITIOJIHEHHUS PACUETOB I HAXOXIEHUS CHUJIBI TOKA,
HaIpsKEHUs, COMPOTHUBJICHHS TPHU MMApPAUICTbHOM M TIOCJIEI0BATEIHHOM COCIMHEHHH IPOBOJIHUKOB,
YIEIBHOTO CONPOTUBJICHHSI pPaObOThI U MOIIHOCTH 3JEKTPUUECKOTO TOKA, KOJIWYECTBA TEIUIOTHI,
BBIZICJIIEMOTO MPOBOJHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa, paldOThl 3JIEKTPUUECKOTO OIS
KOHJIEHCATOPa, SHEPTUH KOHJIEHCATOpa

® yMCHHUE HCIOJIb30BATh MOJIYYCHHBIC 3HAHWSA, YMEHHUS M HaBBIKM B IOBCEIHEBHOW >KHU3HHU,
9KOJIOTUH, OBITY, OXpaHE OKPYXKAIOIICH Cpe/bl, TEXHUKE 0€30MMacCHOCTH.

TeMbl IPOEKTOB:

Ha6monenue u gpororpadupoBanue moaHui. [Ipupoga MoITHUH.

W3rotoBneHune ra30BOro TepMopeie u3 miacTUKOBON OYTHUIKH.

[Touemy oHO Bce anekTpusyercs, uiu McciaenoBanue siBICHUHN dJIEKTPU3AIUN TEI,

«ONeKTpUYecKoe MoJie KOHAeHcaTtopa, Wi KoHaeHcaTop M IIapuK OT HACTOJIBHOTO TEHHHUCA B
MPOCTPAHCTBE MEXKY IJIACTUHAMU KOHJIEHCATOPay,

«M3roToBIE€HNE KOHJIEHCATOPAY,

«DNEKTPUUIECKUN BETEPY,

«CBerdiuecs cioBay,

«"aTbBaHUYECKUM AJICMEHTY,

«Ctpoenue atoma, uinu OnbIT Pesepdopaar»

DJIeKTPOMArHUTHLIE siBJIeHUs (6 4)

OneiT Opcrena. MaruutHoe nosie. MarHuTHOE Mojie NpsIMOro Toka. MarHuTHOE Mojie KaTyUIKU C
ToKOM. [locTOsiHHBIE MarHWTHI. MarHUTHOE TIOJIE€ TMOCTOSHHBIX MAarHWTOB. MarHuTHoe moje 3emiu.
B3aumopeiictBue MarHutoB. [leficTBME MarHMTHOTO TOJiE HAa NPOBOAHUK C TOKOM. OJNEKTPUYECKUI
JIBUTATEh.

JlabopaTopHbie padoThI U ONBITHI

UccnenoBanue sSiBIEHNS MarHUTHOTO B3aUMOJICHCTBUS TE.

UccnenoBanue siBIeHNs HAMATHUYMBAHUS BEIIECTBA.

HccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

N3yuenune neicTBUS MATHUTHOTO MOJISI HA POBOAHUK C TOKOM.

N3ydenue nenicTBus 3JIE€KTPOIBUTATENS.

COopka 2JIeKTpOMarHuTa 1 UCIIBITAHUE €r0 ACHCTBHUS.

N3yuenune aMeKTprUiecKoro ABUTATEIS MOCTOSTHHOTO TOKa (Ha MOJIENH ).

JdemoHcTpanuu

OmnsIT OpcTena.
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MarsuTtHoe 1oJje TOKa.
JlelicTBME€ MarHUTHOTO TTOJISI HA MIPOBOJHUK C TOKOM.
BzaumoneiicTBre MOCTOSSHHBIX MarHUTOB.
YCTpoiCTBO U IEMCTBHE KOMITACA.
Y CTpoiCTBO 3JIEKTPOIBUTATENS.
IIpeaMeTHBIMM pe3yJIbTATAMHU U3yUYCHUS TEMBbI SBIISFOTCS:
® [IOHMMaHHUE U CIIOCOOHOCTH OOBSICHATH (PU3MUECKHE SIBJICHHS: HAMAarHMYEHHOCTh JKelie3a W
CTaJlM, B3aUMOJICCTBHE MArHUTOB, B3aUMOJEHCTBHE MPOBOJHHMKA C TOKOM M MAarHUTHOHN CTpPEJIKH,
JIEUCTBME MArHUTHOTO TOJIsl Ha MPOBOJIHUK C TOKOM
® BJIAJICHUE HKCIIEPUMEHTAILHBIMUA METOAaMH UCCIIEIOBaHUSI 3aBUCUMOCTHA MarHUTHOTO JCHCTBUS
KaTYIIKA OT CWJIbI TOKA B L[EMHU
® YMEHHME HCMOJIb30BaTh IOJYYCHHBIE 3HAHMS, YMEHHUS U HABBIKM B IOBCEAHEBHOM KHU3HHU,
9KOJIOTHUH, OBITY, OXPaHE OKPYKAIOUIEH Cpeibl, TCXHUKE OC30MaCHOCTH.
IIpoexkTHBIE padOTHI:
1. «IlocTossHHBIE MAarHUTHI, WUIHM BoneoHas 0aHkay,
2. «JleficTBue MarHUTHOTO TMOJS 3eMJIM HA MPOBOJHUK C TOKOM (OMBIT C IOJIOCKAMHU

METaJUTHYECKOM

3. ¢osbrn)»

4, HWccrnemoBaHWe  3aBUCUMOCTH  DJIEKTPUYECKOTO  COMPOTHUBICHUS  MPOBOJHHKA  OT
TEeMIIepaTypbl

CaetoBble siBjieHus (9 4)

JIyueBas monens csera. Merounuku csera. IIpsmonuHeliHoe pacrnpocTpaHeHHe cBera. Buaumoe
JBUXKEHHE cBeTHII. Ompaoicenue céema. 3aKOH OTpakeHus cBeta. [lnockoe 3epkano. llpenomnenue csera.
3akoH mpenowiieHus cBeta. JIuH3pl. @oKycHoe paccrosHue JMH3bL. Onrnyeckas CWia JIMH3BL
N3obpaxenus, naBaembie THH30M. ['11a3 Kak onTndeckas cucreMa. OnTHuecKue mpuoopsl.

JlaGopaTropHbie padoThI M ONBITHI

W3ydeHue siBeHUS pacpOCTPAHEHUS CBETA.

HccnenoBanue 3aBUCUMOCTH yIUIa OTPAXKEHUS CBETA OT yIJIa IaJICHU.

N3ydenue cBoiCTB M300paskeHNUs B IUIOCKOM 3€pKaie.

W3mepenue GpoKyCHOro paccTOsIHUS COOMPAIOLIEH JTHH3BI.

[Tonyuyenne n300paxeHUid MPU MOMOIIY JINH3HI.

JdemoncTpanuu

[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

IlosnydyeHne TeHU U NOJTYTEHHN.

OTtpaxxeHue cBera.

IIpenomiienue cBera.

Xon nydeil B cobuparouieil 1uH3e.

Xoz Jiydel B pacCeUBaroLIeH JIMH3E.

[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[Tpunun neficTBUs NPOEKIIMOHHOIO anmnapara 1 oTtoanmnapara.

Mopens rnasa.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUCHHS TEMBI SIBJISIOTCS:

® [IOHMMaHHE€ U  CIOCOOHOCTh  OOBACHATH  (UBMYECKHE  SBICHUSA:  MPSIMOJMHEHHOE
pacnpocTpaHeHus CBeTa, 00pa3oBaHUE TEHU U NOJYTEHHU, OTPa’KEHUE U MPEIOMIICHUE CBETa

® yMEHHE U3MEPATh (OKYCHOE PACCTOSTHUE COOMPAIOLIEH JTHH3bI, ONTHYECKYIO CHITY JIMH3BI

® BIIAJICHUE SKCIEPUMEHTAIbHBIMH METOJaMU HCCIEOBaHMUS 3aBUCUMOCTH H300pa’keHHsl OT
PacroI0XKEHUS JaMIIbl HA Pa3JIMYHbIX PACCTOSHUAX OT JIMH3bI, YIJIa OTPAKEHUS OT yIJia MaJIeHNs CBETA Ha
3epKajo

® [IOHMMAaHHE CMbICJIA OCHOBHBIX (PM3MUYECKUX 3aKOHOB M YMEHHME NMPUMEHSTh UX Ha NPaKTUKE:
3aKOH OTPaXEHUS U MPEJIOMIIEHUS CBETA, 3aKOH MPSAMOJIMHEHHOTO paCIIPpOCTPAHEHUS CBETA

e paznuyaTh (HOKYC JIMH3BI, MHUMBIN (OKYC U (HPOKYCHOE pacCTOSIHUE JIMH3bI, ONTHYECKYIO CHUITY
JUH3bl U ONTHUYECKYIO OCh JIMH3bI, COOMpPAIONIYI0 M PAcCCEHBAIOIIYIO0 JHMH3BI, M300pakeHUs, JaBacMble
coOuparoliel U pacceuBaromIei JINH301
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e yYMEHHE HCIOJIb30BAaTh MOJYYEHHbIE 3HAHUSA, YMEHHMS M HaBBIKM B IIOBCEJIHEBHOM KU3HHU,
DKOJIOTHH, OBITY, OXpPaHE OKPYXKAIOIICH Cpeibl, TEXHUKE O€30MaCHOCTH.
TeMbI IPOEKTOB:

1. Kamepa-o6ckypa 1 e€ ncnoab30BaHue.
2. «Pacnpoctpanenue cera, Uiy M3rorosienue kaMepbl-00CKypbI»,
3. «MHMMBIN PEHTI€HOBCKUM CHUMOK, WX L{BIIIIEHOK B sSiiLIEe»

Pe3epBHoe Bpemsi — 1 4
9 kiacce (102 4, 34 B Hee10)

3aKoHBbI IBUKEHHS U B3aUMO/IeiiCTBUSA U IBUKeHHA TeJ (36 )

MarepuanbHas Touka. CucTema oTcuera.

[lepememnienue. CKOpoCTh NPSMOJIMHEHHOTO PABHOMEPHOTO IBUKEHUS.

IIpsimonuHEHOE PABHOYCKOPEHHOE JBHKEHHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, IIEPEMEIIICHUE.

I'paduku  3aBUCMMOCTH KHHEMATHYECKMX BEJIMYMH OT BpPEMEHH TIPH PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBH)KCHHUU.

OTHOCHTENBHOCTh MEXAHUYECKOIO JIBUKEHUs. ['eoneHTpruyeckas U reIuoLEeHTPUYECcKas CUCTEMBI
Mupa.

NuepunaneHas cucrema orcuera. [lepBbiil, BTOpo# U TpeTnid 3akoHbl HproToHA.

CBobonnoe magenue. HeBecomocTh. 3aKOH BCEMHUPHOIO TATOTEeHUs. [MICKycCTBEHHBIE CIyTHUKU
3emun. |

Wmnynbe. 3akoH coxpaHeHus HMIlyibca. PeakTuBHOe JBMkeHMe. Mexanudeckas pabota u
MOIIIHOCTb. PaboTa cuibl TSDKECTH, YHOPYrocTH, TpeHus. CBs3p sHepruum u pabotsl. [loTeHumanbHas
DHEpPrus Teja, MOJHATOrO HaJ IOBEPXHOCThIO 3emud. IloTeHumanbHass »HEpPrust CHKaToMl MPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUN.

Dponmanvuvie 1abopamopHsie padomol

1. MccnenoBanue paBHOYCKOPEHHOTO JIBUKEHUS 0€3 HauyalbHOM CKOPOCTH.

2. I3mepenne yCKOpeHus: CBOOOTHOTO TaICHUSI.

IIpeamMeTHBIMHU pe3yJIbTATAMHU U3YUYCHUS TEMBI SIBJISIOTCS:

® [IOHUMAaHUE U CIOCOOHOCTb OMNMCHIBATH U OOBACHATH (pu3uuecKkue A61eHusA. NOCTYNATEIbHOE
JBUKEHHE (Ha3BaTh OTIMYMTENbHBINA MPU3HAK), CMEHA JHS U HOYM Ha 3emiie, CBOOOJHOE NaJeHUE Tell.
HEBECOMOCTb, ABUKCHUE I10 OKPYKHOCTHU C IIOCTOSHHOMU IO MOJYJIIO CKOPOCTBIO;

® 3HAHME U CIOCOOHOCTb J1aBaTb ONPEACICHHS /ONMCAHUS  @u3uYecKux NOHAMUI:
OTHOCHUTEJIBHOCTD JBMKEHUS (MIEPEUUCIUTh, B UEM MPOSBIAETCS), TEOLIEHTPUYECKAs U TeIMOLEHTpUYecKast
CHCTEMBl MHpa; [mepBas KOCMHUYECKas CKOPOCTb|, PEAaKTUBHOE [JBW)KEHUE; @usuueckux mooeneli:
MaTepuaibHas TOYKa, CUCTEMA OTCUETA, puuueckux eeruuun: NepeMeleHue, CKOPOCTb PaBHOMEPHOIO
OPSIMOJIMHENMHOTO  JBM)KEHMS, MIHOBEHHAss CKOPOCTb U YCKOPEHHE TIpU  PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JBUKEHHH, CKOPOCTh U LIEHTPOCTPEMUTEIIBHOE YCKOPEHNE NP PABHOMEPHOM JIBHKEHUU
TeJa M0 OKPYKHOCTH, UMITYJIbC;

® TIOHMMAHUE CMBICIIA OCHOGHbBIX (hu3uuecKkux 3aKoHoe¢. HaMuku HbprOTOHA, BCEMHPHOTO
TATOTEHUS, COXPAHEHMS HMMITYJbCa, COXPAaHEHHs SHEPruH), YMEHHE NMPUMEHATh UX Ha MPAKTUKE W IS
pelieHus yueOHbIX 3aau;

® YMEHUE NPUBOAUTH INPUMEPHl TEXHHYECKHUX YCTPOMCTB M JKUBBIX OPraHHU3MOB, B OCHOBE
NEPEMELICHUS] KOTOPBIX JIEKUT IPUHLMII PEAKTHUBHOIO J[BIKECHUSA. 3HAHHE W YMeHHe OOBSICHATH
YCTPOMCTBO U ACHCTBHE KOCMUYECKUX PAKET-HOCUTENEH;

® yMeHHe MCNOJIb30BaTh MOJYYECHHBIC 3HAHHS, YMEHHS U HaBbIKM B TIOBCEAHEBHOM *M3HU (OBIT,
9KOJIOTHSI, OXPaHa 3J0POBbs, TEXHHKA 0€30MaCHOCTH U JIp.);

® yMEHHE U3MEPATh MTHOBEHHYIO CKOPOCTh U YCKOPEHHE MPU PaBHOYCKOPEHHOM MPSIMOJIMHEITHOM
JBUKEHHUH, HEHTPOCTPEMUTENBHOE YCKOPEHUE ITPU PAaBHOMEPHOM JIBUKEHHUH 110 OKPYKHOCTH.

Tembl IpoEKTOB

1. «OxcnepuMeHTanbHOE MOATBEPKICHUE CIIPaBEAIUBOCTH YCIOBUS KPUBOJIUHEHHOTO
JBYKEHUS TEI,
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N

«HMcropus pa3BUTHSA UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM U PEIIAEMBIE C MX TOMOIIBIO
Hay4HO-UCCIIEI0BATEIbCKUE 3a1a4n)

CriocoObI nostyyeHusi HEBECOMOCTH MPU MOATOTOBKE KOCMOHABTOB

Hcnonb3oBanue OATMCTUYECKUX TPACKTOPUI B apTUILICPHH.

Buael TpackTOpUi MOCaAKN KOCMUYECKHUX CITyCKa€MBbIX allaparoB

Kaxk «B3BemINBaOT» IIAHETHI

o ohw

Mexannueckoe Kojae0aHue  BOJHBI. 3BYK (15 u)

Konebarenbnoe paBmwkenue. Konebanust rpy3a Ha npyxuHe. CBoOojHble KoJeOaHHUS.
KonebarenpHas cucrtema. MasTHUK. AMIUIMTYda, NEpHOJ, YacToTa Kosiebanuid. [['apmoHmyeckue
KoJieOaHus|.

[IpeBpareHne SHEPruu Mpu KoyedaTeIbHOM JIBIKEHUH. 3aTyXamlue KoieOanus. BelHyKIeHHBIC
kosneOanus. PezoHanc.

Pacnipoctpanenue kosnebanuii B ynpyrux cpenax. Ilomepedynble W mponosibHble BOJHBL J[nnHa
BOJIHBI. CBSI3b JIYIMHBI BOJHBI CO CKOPOCTBIO €€ PAaclpOCTPaHEHUS U

MepuoioM (4acToToil).

3ByKOBbIE BOJHBI. CKOPOCTH 3ByKa. BbicoTa, TeMOpP M IrPOMKOCTH 3ByKa. DX0. 3BYKOBOW PE30HAHC.
[MaTepdepenims 3ByKa|

Dponmanvusie 1abopamopuvie pabomol
3. UccnenoBanue 3aBUCUMOCTH NE€PHOJA U YAaCTOThl CBOOOAHBIX KojeOaHMM MasTHUKA OT JJIMHbI
€ro HUTH.
TeMbl IPOEKTOB
1. «OmpeneneHune kauecTBEHHOHN 3aBUCMMOCTH NEPUO/Ia KOJIeOaHUI NPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI,

2. «OmnpeneneHne  Ka4eCTBEHHOW  3aBUCHUMOCTH  Mepuoja  KojeOaHWHl  HUTSIHOTO
(MaTeMaTU4ecKoro) MasiTHUKA OT BEJIMYMHBI YCKOPEHUSI CBOOOHOIO MaCHUS,

3. «YIbTpa3ByK U HHPPA3BYK B MPUPO/IC, TEXHUKE U MEITUIITHE

4. 3BYKOBOH pe30HaHC.

5. VYubTpa3Byk U HHQPa3BYK

6. BuusHue 3ByKOB U LIyMOB Ha OPraHU3M 4YeJI0BEKa.

IIpeamMeTHBIMHU pe3yJIbTATAMHU U3YUCHHS TEMBI SIBJISIOTCS:

® [IOHMMaHHE U CIOCOOHOCTb OIUCHIBaTb U OOBACHATH (huzuueckue aAeneHusn. KoneOaHUs
HUTSHOTO (MaTeMaTH4eCKOro) U MPYKMHHOTO MasTHUKOB, PE30HAHC (B T. Y. 3BYKOBOI), MEXaHHUYECKUE
BOJIHBI, JUIMHA BOJIHBI, OTPAKEHUE 3BYKA, IXO;

® 3HAHHWE W CIIOCOOHOCTH JaBaTh ONPENCICHUS (pu3uueckux noHamui. cBOOOJHBIC KOieOaHuUs,
Kosie0aTesIbHas CUCTEMa, MasTHUK, 3aTyXarollie KojJeOaHus, BBIHYXACHHbIE KoieOaHus, 3ByK U yCIIOBUS
€ro pacIupoCTpaHEHUs; pu3uuecKux Geauqun. aMIUIMTYy]a, NEepuoJi, 4acToTa KosneOaHHH, coOCTBEeHHas
4acToTa KoJieOaTeNbHOM CHCTEMBI, BBICOTA, [TEMOp]|, TPOMKOCTH 3BYKa, CKOPOCTHb 3BYKA; (puzuueckux
Moodeneit. [rapMOHMUYECKHE KOIeOaHMsI |, MaTeMaTUYECKUI MasTHHK;

® BJaJICHUE HKCIEPUMEHTAIbHBIMU METOJAaMHU MCCIEJI0BaHUs 3aBHUCHUMOCTH Mepuoja KoneOaHui
rpy3a Ha HUTU OT JJITMHBI HUTH.

DJieKTpOMarHuTHoe moJe (25 )

OaHOpPOJHOE U HEOJHOPOIHOE MarHUTHOE TIOJIE.

Hanpasnenue Toka 1 HanpaBlieHUE JIMHUN ero MarHuTHoro nosst. [IpaBuno OypaBuuka.

OO6HapyxeHue MarauuTHoro noJs. [IpaBuio neBoit pyku.

Wupykiust MarHutHoro mois. MarHutHeiii notok. Omnbitel  @apanes. DIeKTpoMarHUTHas
nHaykus. Hanpasnenne nuaaykimonHoro toka. [Ipasuiio Jlenna. SIBnenne caMOMHIyKIIUN.

Ilepemennsiii  Tok. I'eHepatop  mepemeHHoro  Toka. [IpeoOpa3oBaHus  SHepruu B
anekTporeneparopax. Tpancdopmatop. Ilepenaua snekTpudeckoil SHEPrUK Ha PACCTOSTHUE.

ONEeKTpOMarHMTHOE  MOJ€.  ODJEKTPOMarHUTHbIE  BOJHBL.  CKOpOCTh  pacnpOCTpaHEHUS
JJIEKTPOMArHUTHBIX BOJIH. BiHsHHE 3JEKTPOMAarHWTHBIX U3JIy4eHHM Ha JKMBbIE OpPraHU3MBI.
Hcnonp30BaHue 2IEKTPOMAarHUTHBIX BOJH JIJISI COTOBOM CBSI3H.
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Koneb6atenpupiii koHTYp. [lonydeHue »neKTpOMarHUTHBIX KosieOaHui. [IpuHIMIBI paguocBsI3u U
TEJICBUJICHUS.

[MaTepdepennust cBera.] DnmekTpomMarHuTHas npupoja ceera. [Ipemomnenue cBera. Ilokazarens
npenomienus. Jucnepcust cBera. LlBera Tten. [Crnektporpad u cnekTpockor.] THIBI ONTHYECKUX
criekTpoB. [CrnekTpanbHbiii aHanu3.] IloryomeHne M ucmyckaHue cBera atromaMu. [IpoucxoxaeHue
JIMHENYaThIX CIIEKTPOB.

@Dponmanvusie 1abopamopHsie pabomol

4. N3y4yeHue sBIECHUS 3JIEKTPOMArHUTHON UHAYKIIUU.

5. HabmroieHue CIUTONIHOTO M TMHEHYATBIX CIICKTPOB UCITYCKAHHUS.

TeMbl TPOEKTOB:

1. Tpanchopmarop

2. MaraurtHoe 1nosie ObITOBBIX TPUOOPOB

3. N3o6perenue paaro A.C.ITomoBem

4. Pa3BuTHe CpeICTB M CIIOCOOOB Mepenayd MHpOpMalMKM Ha JAajeKue PACCTOSIHUSI C JIPEBHUX
BPEMEH U J0 HAIIUX JHEN»,

5. «Meron ceKTpallbHOTO aHallu3a U €ro MPUMEHEHUE B HAYKE U TEXHUKE»

IIpeaMeTHBIMHU pe3yIbTATAMM U3YyUCHUS TEMBbI SIBJISIOTCSA:

® [IOHMMAaHUE M CIOCOOHOCTb OIUCBHIBaTh M OOBACHATH (Qu3uuecKue A6IAEHUA/NPOYECCHL:
AJIEKTPOMAarHuTHas MHIAYKIMS, CAMOMHJIYKIUS, NPEJIOMIICHUE CBETa, JUCHEPCUs CBETa, MOIJIOUICHHE U
UCITyCKaHHE CBETa aTOMaMH, BOZHUKHOBEHHUE JIMHEHYAThIX CIIEKTPOB U3JTyYEHUs U MOIJIOLIEHMS;

® yMEHHE /aBaTh OIpEICICHUS / ONHCAHHE (UUYECKUX ROHAMUI. MATHUTHOE TIOJIC, JINHUU
MarHUTHOM MHIYKLWHU; OJHOPOAHOE U HEOAHOPOJHOE MarHUTHOE I0JI€, MarHUTHBII MOTOK, NepeMEHHBIN
QJIEKTPUYECKUI TOK, DJJIEKTPOMArHUTHOE II0JI€, BJIEKTPOMArHUTHBIE BOJHBI, 3JEKTPOMAarHUTHbBIE
KoJIeOaHusl, PaJHOCBA3b, BUANMBIN CBET; (huzuueckux eenuyun:. MarHuTHAs UHIYKLUSA, UHIYKTUBHOCTb,
NEepUOJ, YacTOTa U aMIUIMTY/AA 3JIEKTPOMarHUTHBIX KoJeOaHui, oKa3aTeu IpeJoMIIEHUS CBETA;

e 3HaHME (POPMYJIUPOBOK, HOHUMAHHUE CMBICIA U YMEHUE IPUMEHATh 3AKOH NPe10MAeHUA C6ema
u npasuno Jlenya, keanmoesvix nocmynamos bopa;

e 3HAaHME HA3HAYCHMsA, YCTPOWCTBA W MPUHIMIA JCHCTBUA MEXHUYECKUX YCMPOUCME:
AIIEKTPOMEXAHNYECKUH MHAYKIIMOHHBIA T€HEpaTop MEepPeMEHHOr0 TOKa, TpaHc(opMaTop, KojeOaTenbHbIH
KOHTYp; AETEKTOp, CIIEKTPOCKOII, CIIEKTporpad;

® [IOHUMAHUE CYTH Memo0a CReKmpaibHO20 AHAAU3A U €TO BO3ZMOKHOCTEH.

Ctpoenue atoma u aTOMHOTO0 sigpa (19 u)

PannoakTMBHOCTh KaK CBUIETEIHCTBO CJIOXKHOTO CTPOCHHS aToMoB. Aubda-, 0eta- U ramma-
U3IIy4EHHUS.

OmnsiTel Pesepdopaa. Anepnas mozaens aroma.

PannoaktuBHBIE TpeBpanieHust aTOMHBIX saep. CoxpaHeHue 3apsI0BOr0 U MaCCOBOTO YHCEI

DKcrepuMeHTaIbHbIE METO/IbI HCCIIE0BAaHUS YACTHUII.

[IporoHHO-HENTPOHHAsT Mozenb Aapa. PU3HYECKHI CMBICT 3apsAJOBOIO M MacCOBOIO YHCEN.
Mzotomel. [IpaBuna cMmemenus s anbga- 1 6eta-pacmana

DHeprus CBA3M 4acTHull B siape. Jlenenue saep ypaHa.

Hennast peakmusi. SnepHast »HEpreTuka. OKOJOTUYECKHE MPoOJieMbl PabOThI  aTOMHBIX
3JIEKTPOCTAHLUH.

Ho3umetpus. [lepuon nonypacnana. 3akOH paguoaKTUBHOIO pacnana. BiusiHue paaroakTUBHBIX
M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI.

Tepmosnepnas peakuus. Ucrounuku sHeprun CoslHIA U 3BE3I.

Dponmanvhsle 1ab60pamopHvle pabomoi

6. M3MmepeHne ecTeCTBEHHOTO PaJMalluOHHOTO (DOHA T03UMETPOM.

7. U3yuenue neneHus siapa aroma ypana 1o ¢potorpaduu TPEKOB.

8. Onenka nepuoja mnoyxypacmaja HaxoIAIIuXcs B BO3AyXe MPOAYKTOB pacraja ra3a pagoHa.
9. Nzy4eHne TPEeKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (hOTOTpadusiM.
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IIpenMeTHBIMHU pe3yJIbTATAMHU U3YUCHHS TEMBI SIBIISTFOTCSI:
MMOHMMAaHUE U CHOCOOHOCTh OIHUCHIBATh U OOBACHATH (huzuueckue sAeNeHUA. PATUOAKTUBHOE
U3JIy4YeHUE, PalMOAKTUBHOCTb,
3HAHUE U CIIOCOOHOCTD JIaBaTh OMPECIICHUS/ONUCAHUS YU3UYECKUX ROHAMUIL. PAJTUOAKTUBHOCTbD,
anb(a-, OeTa- W TraMMa-yacTULBL, u3uueckux mooeneil. MOJICIH CTPOCHHUS aTOMOB, INPEAJIOKCHHBIC
. JI. TomconoMm u 3. Pezepdopaom; ¢pusuueckux eenuuun: nepuos nonypacnana, 1epekT Macc, YHEPTUs
CBSI3H,
MMOHUMAaHHUE CMBICTIA OCHOBHBIX (PU3UYECKUX 3AKOHOG. 3aKOH COXPAHEHHUS MAacCCOBOIO 4YHCa U
3apsij1, 3aKOH PaJIMOAaKTUBHOTO pacraja.
HCIOJIb30BAHME TIOJTYYCHHBIX 3HAHWI, YMEHMII M HaBBIKOB B IIOBCEJIHEBHOW KHU3HU (OBIT,
HKOJIOTHS, OXpaHa 3/I0pPOBbsI, TEXHHUKA 0€30MMaCHOCTH U Jp.);
HA3HAYEHUS U IOHUMAaHHUE CYTU IKCHEPUMEHMAIbHBIX MEM 0008 UCC/1e006AHUA YACMUY,
3HaHHWE M ONHUCAHHWE YCTPOHCTBA M YMEHHE OOBSCHUTH MPHHLUUI JACUCTBHUS MEXHUUECKUX
ycmpoiicmé u ycmanosok:. cuérunka ['eiirepa, kamepsl BuiibcoHa, My3bIpbKOBOM Kamephbl, sIIEPHOTO
peakTopa.
Tembt npoekmogs:
1. HerartuBHoe BO31eiCTBHE paguaiy (MOHU3UPYIONINX H3JIy4EHHIT) HA KUBBIC OPTaHU3MBI U
CHOCOOBI 3aIUTHI OT HEE)
2. Slnepnas karactpoda 1957 roma: Mudsl, peabHOCTbD, TOCIEACTBHS
3. buonoruueckoe nencTBue paguaun

Crtpoenue u 3Boous Beesennoii (5 4)

Cocra, cTpoeHue u npoucxoxjaeHue CoJTHEUHON CUCTEMBI.

[Tnanets! 1 Manble Tena CoJIHEYHOM CUCTEMBI.

Crpoenue, uznyuenue u 3Bostouns ConHua u 3BE31.

Ctpoenue u 3BoMI0NMS BeeneHnnoii.

YacTHBIMH NPeIMEeTHBIMHU Pe3yJIbTATAMHU U3YUEHUS TEMBI SIBIISIFOTCSI:

® [IpE/CTaBJIEHUE O COCTAaBE, CTPOECHUH, IPOUCXOKAECHUU U Bo3pacTe COTHEYHON CUCTEMBI;

® yYMEHHME MPHUMEHATh (U3NYECKUE 3aKOHBbI Uil OOBSCHEHUs MIBMKeHHUs miaHeT CoJHeuyHoU
CUCTEMBI,

® 3HAaTh, YTO CYIIECTBEHHBIMHM MapaMeTpaMy, OTIMYAIOUIMMH 3BE3AbI OT IUIAHET, SBISAIOTCA HX
Macchl U MCTOYHUKHM SHEPrHM (TEPMOSAEpHbIE pPEeaKIMU B HeApax 3BE3 M PaJUOAKTUBHBIE B HeEIpax
IUTAHET);

e cpaBHMBaTh (U3MYECKUE U OpOUTAJIbHBIE MapaMeTpbl IUIAaHET 3€MHOH TIpyIIbl  C
COOTBETCTBYIOLIMMH MapaMeTpaMH MJIaHET-TUTAHTOB U HaXOJAUTh B HUX 00lIIee U pa3InyHOE;

e 00bsicHATH cyTh d(dekra X. Jlomnepa; popMmynupoBate U O0OBICHATH CyTh 3akoHa . Xab0:na,
3HaTh, 4YTO O3TOT 3aKOH SIBUJICS SKCIEPUMEHTAJIbHBIM TOATBEPKACHUEM MOJIENN HEeCTallMOHApHOU
Bcenennoi, otkpbrToil A. A. @puamMaHOM.

Tembl npoexkTOB

1. «EcrecTBeHHbIE CIYTHUKH IJIAHET 3€MHON TPYIIIBI»,
2. «EcrecTBeHHBIE CITyTHUKH TUIAHET-THTAHTOBY
Pe3epBHoe Bpemst — 2 4

OO0mmMH npeAMEeTHBIMH Pe3yJbTATAMM U3yUEHUS Kypca SBIISIOTCS:

® yMeHHe MOJIb30BATHCS METOJAMH HAYYHOI0 HCCJIEJOBAHMS SIBJICHUHM MPHUPOJBL: MPOBOJIUTH
HAOJIO/IeHUs, TUIAHUPOBATh M BBIMOJHATH AKCHEPUMEHTHI, 00pabaThiBaTh HM3MEPEHUH, MPENCTaBIATH
pe3ysbTaThl U3MEPEHUN C MOMOIIBI0 TAabIull, rpaduKkoB U (GopMys, OOHAPYKUBATh 3aBUCUMOCTU MEXIY
Gu3NYEeCKUMU BEITUYMHAMH, OOBACHATH pe3ynbTaThl M JeNaTh BbIBOJbI, OLEHUBATh T'PAaHULIBI
MOTPELIHOCTEN PE3YIBTATOB U3MEPEHUN;
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® Da3BUTHE TEOPETHUYECKOrO MBIIUIEHUS Ha OCHOBE (OPMHUPOBAHMSI YMEHHMH YyCTaHABIUBATh
dakThl, pa3nuyaTh MPUYUHBI U CIEJCTBUS, WCIOIB30BaTh (DM3MUYECKHUE MOJEIH, BBIABUTATH THIIOTE3HI,

OTBICKHUBATh U q)OpMy.]'IHpOBaTB J0Ka3aTCIbCTBA BRIABUHYTHIX THITOTES.

@®opMbl OPraHU3alMu y4eOHOI0 Mpouecca:
- WHIUBUAYAIbHBIE, TPYIIOBBIC, HHIWBHYaTbHO-TPYIIIOBBIC, PPOHTAIBHEIE.
OcHoBHast (popma opraHu3alny y4eOHOTO 3aHATHUS: YPOK
OCHOBHbBIE THIIBI Y4€OHBIX 3aHATHIA:
e  VYpOK Moxy4eHHss HOBOTO 3HaHUs (BUIBL: JIEKLHUs, Oecenia, Mpe3eHTalus, SKCKYpCHsl, HCCIeI0BaHue,

COCTaBJICHHE MPOEKTA)

VYpoK 3aKkperuieHust HOBbIX 3HaHUM (BUIIbI: MPAKTHUKYM, AUCKYCCHs, JaboparopHas paboTa, MpoeKT,
JIeNIoBast UTpa, KOHKYPC, BUKTOPUHA)

VYpok 00600111eHUs U cUCTeMaTu3aluy (BUIbl: CEMHHAp, coOeceloBaHUE, UCCIeI0BaHUE, TUCKYCCHS,
JUCTTYT, POJIEBBIE U JICIIOBBIC UTPHI, ITyTEIIECTBUE, KOHKYPCHI, BUKTOPHHBI)

Ypok mpoOBEepKU M OLEHKH 3HAHWH (BUABL: 3a4E€Thl, TECTHI, (PU3NUECKHE AUKTAHTHI, ()POHTATHHBIN
OTPOC, KOHTPOJBbHBIC pabOTHI)
e  KomOuHMpOBaHHBIN ypOK.
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IV. Hpnmepl-loe TEMATHYECKO€ IIVTAHUPOBAHUE U BUAbI A€ATEC/IbBHOCTH YIaAIlIUXCA

7 KJACC
TemaTnueckoe OcHoBHBIE BU/ABI Y4eOHOH 1esiTeTbHOCTH yYaluuXxcsl
IJIAHUPOBaHUE IIpeomemmnoie Oeiicmeusn Memanpeomemmuuwie pe3yibmanovl
Ilo3naéamenvnoie Pezynamuenvie Kommynuxkamuenute
yyia yyia yyia
®usuka — HayKa o [TpuBoauTh TpUMeEpHl (HU3MUYECKOTO Tena, | AHAIU3HPOBATH, IInanupoBaTh cBoto | OrtcranBasi CBOIO TOYKY
npupoae SBJICHMS, pa3JINYaTh BELIECTBO U TEJIO. CpaBHUBATb, WHUBUIyaJIbHYIO 3peHusl, MIPUBOJIUTH
(5 uaca) Onpenenuth 1[EHYy [JEI€HUS W TM0- | KaccupuuupoBaTh H | 00pa30BaTEIbHYIO apryMEHTBhI, IOATBEPXKAas
PELIHOCTb. 00001IaTh  M3y4YEHHBIE | TPACKTOPHIO. ux (pakramu
Onpenensitb ~ 00beM  KHUJAKOCTH  C | IIOHSTHUSA
MIOMOILIbI0 MEH3YPKHU.
Crtpoenue [IpuBogute mpumepsl, AokasbiBaromue | I[lpoexktupoBanue u | BeiaBurarsb Bepcuu |  YMeTh MIpU3HABaTh
BelICCTBA CYIICCTBOBAHUE  MOIJICKYII, OIIPEACIIATDL | MPOBEACHUC pemeHusA npoOJIeMbl, | OMUOOYHOCTh CBOCTO
(5 wacos) COCTaB MOJIEKYJ; pellaTh KaueCTBEHHbIEC | HAOIIOACHUS OCO3HaBaThb  KOHEYHBIM | MHEHUs (€CJIM OHO TaKOBO)
3a1aun Ha 1-e nmonoxxenne MKT. IPUPOJHBIX SIBIEHUH C | pe3yJbTaT, BbIOMpATh U3 | U KOPPEKTUPOBATH €TO.
Onpenenars pazMep Majoro Tenia. UCIIOJIb30BaHUEM IIPEMJIOKEHHBIX CPEICTB
Pemarp kauecTBeHHbIE 3a/la4M Ha JAHHOE | HEOOXOIUMBIX u HCKaTh
nonoxkeHne MKT; noka3piBaTh JBMIKEHUE | M3MEPHUTEIBHBIX CaMOCTOSATEIIEHO
MOJIEKYJ; 3KCHEPUMEHTAJIbHO JI0Ka3bIBaTh | MPHOOPOB. cpencTBa  JOCTHIKEHHS
3aBHCUMOCTh  CKOpOCTH  TU(GdYy3uu  OT LEIIH.
TEMIEPATypbl, OOBSICHATH CMadyMBaHUE W
KalWLISPHBIC SABJICHMUS.
Pemrenue kauecTBEHHBIX 3a1a4.
JABuxenne u [IpuBOIUTE IPUMEPHI PA3TUIHBIX BUOB [IpencraBnsaTe Beiasurate BepCUM | YMETh B3IVSIHYTh Ha
B3aMMoOJelcTBHE | JBIDKEHUS, MaTepUAbHON TOUKH, JOKA3bl- | HH(GOpPMAIMIO B BUJAE | PELICHUA poOJIEMBI, | CUTYaIUIO c UHOHN
Tes BAaTh OTHOCUTEJIBHOCTb JIBUKECHHUS, ITYTH, KOHCIIEKTOB,  TaOJMIl, | OCO3HABaThb  KOHEYHBIN | MO3UINH u
(22 gac) TPaCKTOPUH. cxeM, rpaduKoB. pe3yabTaT, BHIOMpATh M3 | IOTOBapUBATHCS C JIIOJBMHU

[TpumeHsaTH POPMYITBI CKOPOCTH,
OINMCHIBATH JIBIDKEHUE N0 rpaduky

OpCAJIOKCHHBIX CPCACTB
n HUCKaTb

WHBIX TO3UIHNH.




CKOPOCTH, OIIPEAEIATh CKOPOCTH IO rpa-
buKy, CTpOUTh rpaduK CKOPOCTH U
JIBUKCHHUS; TICPEBOUTD SAMHUIIBI
n3Mmepenus ckopoctu B CH.

Pemrate 3a1a4un Ha 1aHHBIE POPMYIIBI.
Pemarsb rpadguueckue 3a1aqm.

CpaBHI/IBaTB MAacCCBI TCJI TP UX
B3aHMOHeﬁCTBHH.

[IpuBOOUTE IPUMEPHI ABUKEHUS 110
WHEPLUY; PEIIATh 3a1a4H 10 TEME.

OHpeI[eJ'IHTB IINIOTHOCTBH I10 Ta6n1/1ue;
NEpCBOAUTHL CANMHUIBI IINIOTHOCTU B CH.

Pematp 3agaun 1 u 2 ypoBHE#H Ha pacyer
TUIOTHOCTH, MacChl, 00beMa; paboTaTh ¢
TaOIMYHBIMU JAHHBIMHU.

Paborats ¢ Becamu, MEH3YpPKOH.
[IpoBoANTH pacyeT MIIOTHOCTU M paboTaTh C
TabJIMLEeN TUIOTHOCTH.

3anauu 2 ¥ 3 ypoBHs.
[Tonb30BaTbCa TUHAMOMETPOM.

I'padpuuecku u3zo0paxarb CHITy U
HAXOJIUTh PAaBHOJICHCTBYIOIIYIO HECKOIBKHX
CHIL.

N306paxaTs rpaguuecku cuimy
YIIPYTOCTH, €€ PacCUUTHIBATh, U3MEPSTh.

I'paduaeckn n3o0paxxarh CUITY TSDKECTH H
paccUMTHIBATH €€.

PaznnuaTh Maccy Tena u Bec Tena;
OIPEAEIIATh BEC TEJA C TIOMOILBIO
JMHAMOMeETpa, rpaduyecku n300paxarhb

CaMOCTOSATCIIbHO
CpeacTBa JOCTHIXCHUA
OCIn.
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BCC.

['pagyupoBath NpyxKUHY U U3MEPSITH CHUIIBI
JTUHAMOMETPOM.

N3o0paxats rpadyuuecku CHITy TPEHUS,
U3MEPSThH CHITY TPSHHUSL.

JlaByieHne TBepaAbIX
TeJl, sJKUAKOCTEeH 1
ra3oB
(20 gac)

Penrate kauecTBEHHBIC 3a/1a4H;
OKCIIEPUMEHT TI0 ONPEICIICHUIO TABICHUS
Opycka.

Pemrate xauecTBeHHBIE 3aga4u;
IMPOBOAWTD OIILIThI HA 3aKOH ITackans.

Pemate xauecTBeHHBIC 3aaa4u,
MMPUBOJAUTDL IPUMEPLI IPUMCHCHUA
aKBaJlaHI'a U FHY6I/IHHI)IX arraparosB.

Pemars pacuerHsie 3agaun 1 u 2 ypoBHSL.

[IpuBOIUTE IPUMEPBI IPAKTUYECKOTO
IPUMEHEHUs COOOLIAIOIUXCS COCYI0B.

ITonp30BaThCA GapOMETPOM-aHEPOUIOM.
Pemnienne kaueCcTBEHHBIX 3a7ay.
[Tonp30BaTbCsl MaHOMETPAMH.

OObsicHeHHEe TPUYNHBI BOSHUKHOBEHHUS
apXUMEJIOBOW CHIIBI.

Onpenensats cuiny Apxumena. Pabora ¢
TaOJIUIEN;

BrisicHATE YCJI0BUS TJIaBAHUA TCII.

[IpoBenenue onmita.

YcranaBauBaTh
MIPUYHUHHO-CIIET-
CTBEHHBIE CBSI3U.

[IpoBOaUTH
CaMOKOHTPOJIb.

VMeHnue BeIICHATE
IJ1aBHOE.

YMeTh aenarthb
BBIBOJI.

[LnanupoBaTh
WHIUBUAYATBHYIO
00pazoBaTebHYIO
TPAEKTOPHUIO.

CBOIO

Yuurtbes KPUTHYHO
OTHOCHUTBCs K CBOCMY
MHCHMUIO, YMETH

MPHU3HABATH OIIMOOYHOCTH
CBOET0 MHEHUS
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JHeprus. Padora. Pemats 3anaun 1 u 2 ypoBHs. YcranaBiuBaTh JlaBaTb OLICHKY CBOUM Ymers paboraTh B
MomHocTh P IIPUYUHHO- JUYHOCTHBIM KadecTBaM | MajbIX Ipymnmax
eIlaTh KaUeCTBEHHBIE 33JJaud Ha BUIBI U
(14 gacoB) [pEBPAIIEHHS MEXAHHUECKO SHEPTHH. CJICICTBEHHBIE CBSI3H. U 4epTaM xapakrepa
YMeHue npoBoauTh
N3o00paxkats peryar rpaguiecku; OTIBITHI, JIEIATh
OHpECaAC/ATh IJICYO CUJIBL. CDOpMy.]IPIpOBaTB BBIBOJbI, 0000111aTh.
yCIIOBHE PaBHOBECHE pbluara. [IpoBoaUTS
BBINOJIHATE OIBIT U IPOBEPUTH yciioue | CAMOKOHTPOIIB.
paBHOBECHE pblyara.
[TpuBOIUTE NpUMEpPHI NIOJIE3HOHN U
3aTpadyeHHON paboTHI.
Hrorosoe AHanmm3upoBars, IInanupoBaTh cBoto | OrtcranBasi CBOIO TOYKY
MOBTOpPEeHHe CpaBHMBATB, VH/IMBUYaJIbHYIO 3peHus, MIPUBOIUTH
(2 yaca) KJIaccu(uIUpoBaTb U | 00pa30BaTEIbHYIO apryMEHTBhI, ITOATBEPKAas
00001IaTh  M3y4YEHHBIE | TPACKTOPHIO. ux (paKTamH.
MOHSATHUS KputnuHo oTHOCUTBCS K
CBOEMY MHEHMIO, YMETh
pU3HaBaTh OLIMOOYHOCTH
CBOEr0 MHEHUs
8 KVIACC
TemaTuueckoe OcHOBHbBIE BU/IbI y‘leﬁHOﬁ AECATCJIbHOCTH YUYALLIUXCH
IJIAHMPOBaHUe IIpenmeTHBIE NENCTBUSA MeranpeameTHble pe3ynbTaThl

Ilo3nasamenvnoie
yva

Pezynamuenuie

yvia

Kommynuxamuenwie
yyvia
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Ten1oBbIE
ABJICHUSA
(24 yaca)

YMeTb M3MEHSTh BHYTPEHHIOI 3IHEPTHUIO
TeJa Pa3JIMYHBIMU CITIOCOOAMH.

YMerb OOBACHATH  pa3jiMyHble  BUJIbI
temionepenayn  Ha ocHoBe MKT wu
OOBSICHATh NMPUMEHEHUE Pa3IMYHBIX BUIOB

TEIIONEepeIayn.
YMeTs  pacCyuThIBaTh ~ BHYTPEHHIOIO
SHEPIHUIO.

YMeTh U3MEpSITh TEMIIEPATYDPY.

PaccuuThIiBaTh KOJIMYECTBO TEILIOTHI.

YMeTh onpenensaTs yAeIbHYIO
TEIIOEMKOCTh TBEPJOTO TeJa.

IIpuMeHsITh 3aKOH COXpaHEHUS SHEPTUH.

YMeTh NpUMEHSATh ypaBHEHHUE TEIJIOBOIO
Oananca.

OOBsCHATD arperaTHale
BemecTBa Ha ocHoBe MKT.

[Tonb30BaTbes TabiMLIaMU, PacCUUTHIBATH
KOJINYECTBO TEIUIOTHI IIPU JTAaHHBIX (ha30BBIX
1epexo/iax, 0ObSICHITH MPOLIECCHl HA OCHOBE
MKT.

COCTOsIHHUA

Ilonp3oBaTbcss  TabmuMIaMu, OOBICHITH
npoueccsl Ha ocHoBe MKT.

YMerb  u3MepsITh M PacCUMUTHIBATH
BIIQYKHOCTh BO3/yXa.

OOBSCHATD paboty TypOUHBI,

paccuntbiBath KIIJI TEmIOBBIX ABUTATENEH.

PaGorath ¢ KHHIOM,
MIPOBOJIUTH
HaOJII0ICHUS.

YcranaBauBaTh
MPUYUHHO-CIIC]I-
CTBCHHBIC CBSI3H.

YmMmets HUHTEpIIpE-
TUPOBATh.

YMeTb IPOBOAUTH
AKCIIEPUMEHT.

YMers 0000111aTh.

Opranu3oBbIBaTh |
MIPOBOJIUTH
CaMOKOHTPOJIb.

YMerp paborarh 10
AITOPUTMY.

DopMyIHPYIOT
[I03HABATENBHYIO LIEIIb,
COCTABJISIOT IUIAH U
MOCJIEIOBATEIBHOCTb
JIEUCTBUI B
COOTBETCTBUHU C HEM.

CraBsT yuebHy0
3a/1a4y Ha OCHOBE
COOTHECEHHUSI TOT0, YTO
y’K€ U3BECTHO U
YCBOEHO, U TOTO, 4TO
el1le HEU3BECTHO

[Tnanupyrot o0mme
CIoCcoObI paboOTHI.
Hcnonb3ytot aiekBaTHbie
SI3BIKOBBIE CPEJICTBA ISt
OTOOpaKCHHSI CBOUX
YyBCTB, MBICIIEH 1
noOYy>KACHUH.

VYyarcs
apryMEHTHPOBAThH CBOIO
TOYKY 3pEHHsI, CHOPUTD U
OTCTauBaTh CBOIO
TIO3HIIMIO HEBPAXKICOHBIM
JUISL OIITIOHEHTOB 00pa3oM

DJleKTpUYecKne u
3J1eKTPOMATHUTHBIE
ABJICHUSA

(34 gaca)

Ompenenarh 3HAKW DJICKTPUYECKUX 3a-
PAI0OB B3aMMOJIEHCTBYIOIIMNX TEN.

YMeTh ompeneniTth KOJWYECTBO DBJIEK-
TPOHOB B aTOME, YHUCIO TPOTOHOB U
HEHUTPOHOB B S/Ip€, COCTaBIIATH SIIEPHBIE
peaKkiuu.

OOBICHATD pacmpeneneHrue dJIeKTpude-
CKHUX 3aps/I0OB MPHU Pa3IUYHBIX CHOCO0ax
JJIEKTPU3ALIHH.

PaboTath ¢ KHUTOI,
MPOBOJIUTH
HaOJIIOEHN.

YcranaBiauBaTh
MPUIHUHHO-CIIE]I-
CTBCHHBIC CBS3H.

YmMmeth HHTEpIIpE-
TUPOBATh.

YMeTb NPOBOANTH

[IpuHuMaroT 1
COXPaHAIOT
MO3HABATENbHYIO LIETb,
PETYJIMPYIOT IPOLECC
BBITIOJTHEHUS yUEOHBIX
JEUCTBUI.

OC03HAIOT Ka4eCTBO U
YPOBEHB YCBOCHMUSI.
Briaenstor n 0co3HaoT

VYuarcs
apryMEeHTHPOBATh CBOIO
TOYKY 3PCHHUS, CIIOPUTH U
OTCTauBaTh CBOIO
MO3UIUIO HEBPAXKICOHBIM
JUTSL OITIOHEHTOB 00Pa30M.

PabotaroT B rpymre,
yCTaHaBJIMBaIOT paboune
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N300pakaTh CWJIOBBIE JHUHHUU DJICKTPU-
YECKOI0 IIOJISI, PACCUMTBIBATH DIIEKTPH-
YECKYIO CHILY.

OOBACHATH  NPOLECCHI, CBS3aHHbBIE C
EKTPUYECKH 3aPSKEHHBIMU TEJIAMM.

Onpenenars HaIpaBJICHUE TOKa,
OOBSICHATH pabOTy W Ha3HAuUCHHE HCTOY-
HUKOB TOKa.

YepTuTh 3NEKTPUUYECKHE CXEMBl M COOH-
paTh IPOCTEHUIINE HIEKTPUIECKUE LEIIN.

PaccuuthIBaTh CHITy TOKA H IOJIB30BaThCS

aMIIEPMETPOM.

Cobupath ANEKTPUUYECKYIO LIEMb U
U3MEpPSATh CUITY TOKA.

[Tonb3oBatbes BOJILTMETPOM, pac-

CUMUTHIBATh HAMPSKEHUE.
CoOuparh 3JEKTPUYECKYIO MLelb U HU3-
MEPSITh BOJIBTMETPOM HaIPSLKEHUE.
PaccuuThiBaTh  cONpOTHUBIEHHE;  O00B-
ACHATb,  IIOYEMY  HPOBOAHMK  HMEET
CONPOTHUBIIEHUE;  OINPENEIATh  YACIBHOE
COIIPOTHUBJIEHUE 10 TAOJIUIIE.

Pemars 3amaun Ha 3akoH OMa.
[lonb3oBaTbcs ~ aMIepMETPOM,  BOJIBT-
METPOM, OSKCIIEPUMEHTAIBHO OIPEAEIATh
COIPOTHBIIEHUE TIPOBOIHUKA.

CpaBHI/IBaTB COIIPOTUBJICHU A
MMPOBOAHUKOB IO HUX BOJBT-aMIICPHbBIM
XapaKTCPHUCTHUKAM.

Onpenenars HanpspKEHUE, CHIIY TOKa H
COIPOTUBIIEHHE IIPU  IOCIIEJOBATEIBHOM
COEIMHEHUH IIPOBOIHUKOB.

OnpenensaTs HanpsHKEHWE, CUIy TOKa M
CONPOTHBIIEHUE IIPU NaApaUIEIbHOM CO-
€UHEHUU IIPOBOIHUKOB.

PaccuntbiBaTh pabOTy M MOIIHOCTH TOKa

AKCIIEPUMEHT.
YMers 0000111aTh.
Opranu3oBbIBaTh |

IPOBOJIUTh

CaMOKOHTPOITb.

YMerp paborarh 10

AITOPUTMY.

TO, UTO Y€ YCBOCHO U
YTO €lll€ HOIIEKHUT
YCBOCHUIO

OTHOILICHHUS, y4aTCst
3¢ pexTuBHO
COTpYIHUYATh U
Croco0CTBOBATh
MIPOLYKTUBHOU
KooIepauuu
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HKCIIEPUMEHTAIBHO, aHATUTHYECKH.

OmpenensaTh MOMOca MarHUTa, HaINpaBiie-
HUE MAarHUTHBIX CHUJIOBBIX JIMHUM.

VBenuuuBaTh MarHUTHOE JICHCTBUE TOKa,
ONpeneNiaTh  HANpaBJICHWE  MarHUTHBIX
CHJIOBBIX JINHUH COJICHOMIA.

OmnpenensaTe HampaBlieHHE CHIIBI AMIiepa,
TOKa, MAarHUTHOTO TOJISA, OOBSACHITH PadoTy
KHHECKOIIAa ¥ TeHepaTopa.

OOBsCHATH PAabOTy DIEKTPOABHUTATENS U
JIEKTPOU3MEPUTEILHBIX TIPHOOPOB.

[TpuMeHsTh MoJTydeHHBIE 3HAHUS.

CaeroBble siBJieHHs1 | Pa3nnuaTh HCTOYHHUKH CBETA. YMeTb cpaBHUBATH CamoCTOATENBHO OOmrarores u
(9 yacos) OOpsicHATh 00Opa3oBaHME TEHW M T1O- | YCTaHABIMBATh (bopMyIHpYIOT B3aUMO/JICHCTBYIOT €
JTYTEHH, 3aTMECHHUS. NPUYMHHO-CJICICTBCH- | IO3HABATENBHYIO LIEbh U | MAPTHEPAMU 110
Ctpoutb  XOA  OTPAKEHHOIO  Jy4Ya, | HblE CBS3H. CTpOSAT ACUCTBUS B COBMECTHOM /1€ TeIbHOCTH
0003HauaTh yIJIbl MaJeHUS U OTpaxeHus; | [IpoBomuTh COOTBETCTBUH C HEH WM OOMEHY
CTPOUTH N300paKEHHUE NPEAMETa B 3epKajie. | HaOIIOACHHUS. uHpopmaueit
Ctpouth XOA TPETOMIICHHBIX Jy4eid, | Beimenars rmaBHoe.
OOBSICHATH  sIBJEHUSA,  cBs3aHHble ¢ | IIpoBoauTh
NpeJoOMIIGHHEM CBeTa; 0003HAYaTh YTOJI | B3AMMOKOHTPOJIb "
IpEIOMIICHUS. CaMOKOHTPOJIb.
CtpouTth nzo0pakeHue npenmMera B iuH3e; | [IpoBoauTh 3Kcmepu-
paccuuThiBaTh (POKYCHOE PAacCTOSHHE M OM- | MEHT.
TUYECKYIO CUJTY JIUH3BI. YmeTs 06001m1aTh.
OKCIIEpUMEHTAIBHO  Ompenenats  ¢o-
KyCHOE DPACCTOSHUE U ONTHYECKYIO CHITY
JIMH3BL.
OOBsicHATH paboOTy Tia3a; Ha3HAUYEHUE U
JIEWCTBHE OYKOB.
Hrorosoe AHanmM3upoBaTh, [InanupoBaTh cBor0 | OrtcramBas CBOKO TOYKY
NMOBTOpEeHHe CpaBHUBATbD, WHUBUYAIbHYIO 3peHus, MIPUBOJIUTH
(1 gac) KJIacCU(pUIUPOBaTh U | 00pa3oBaTeNIbHYIO apryMeHThI, MOJTBEpKas
000011aTh  M3YYEHHBIE | TPAEKTOPHIO. ux (hakramu.
TIOHSATHUS KpuTHyHO OTHOCHTBCS K

CBOCM MHCHUIO MCTb
b
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MPU3HABATH OIIMOOYHOCTH
CBOET0 MHEHUS

9 KJIACC
TemaTtuveckoe OcHOBHBIE BU/IbI Y4e0HOM JeSiITeJIbHOCTH YYaIIuXCs
NJIAaHUPOBaHMe OcHOBHbIE BH/IbI Y4€OHOH JeATeTbHOCTH MeTtanpeameTHble pe3yJibTaThI
y4Yaluxcs
IIpeomemmnoie delicmeusn Ilo3naseamenvhoie Pezynamuenule Kommynuxamuenoie
yvia yvia yvia
3aKkoHbI YMerp  Jo0Ka3blBaTh ~ HAa  HpuMepax |  YMeTb BbIIENATh | CTaBsaT yueOHYIO Yuarcs
JABHKEHHUS U OTHOCHUTEJIbHOCTh JIBWXKEHHUS; YMETh Ha | IJIABHOE, Pa3jIN4aTh. 3a/1a4y Ha OCHOBE OpPraHU30BBIBATH U
B3aMMOJAEHCTBHS | IPUMEpPAaxX  pa3iuyarh, SBIAECTCA TeEJIO | YMETh MPEACTaBIATh | COOTHECEHHS TOTO, YTO IUTAHUPOBATH YIeOHOE
TeNa MaTepualbHOU TOYKON WIIH HET. nH(pOpMALIHIO y’K€ U3BECTHO U COTPYJTHUYECTBO C
(36 yacos) YMeTh onpenensaTh nepeMeIICHIE Tea. rpaduyecKu. YCBOGHO, U TOTO, YTO YUUTEIEM U
Paznuyats nyTh, nepemenieHue, | Ymerb paboTaTh IO | €l1e HEU3BECTHO. CBEPCTHUKAMH.
TPACKTOPHIO. oOpasiy. Cnu4arot croco0 u PaGotatot B rpymiie
YMeTh OmnuchiBaTh JBHKEHHE 10 €ro | YCTaHaBIIUBaTh pe3yabTaT CBOUX
rpaduKy U aHATUTUICCKH. MPUYUHHO- JEUCTBUM C 3a/IaHHBIM
VYMmerp pemate O3M [ pas3iMuHBIX | CIEICTBEHHBIE  CBSI3U. | 3TAJIOHOM,
BUJIOB JIBHKEHUS. YMmetb MPUMEHSATH | OOHAPYKUBAIOT

YMmeTh ONpEeNEeNATh CKOPOCTH U | TEOPETUUYECKUE 3HAHMS | OTKJIOHEHHS M OTINYHS
nepeMeIICHHE. Ha MIPaKTHUKeE. OT dTaJIOHA
YMeTh paccuMThIBATh XApPaKTEPUCTUKU | YMETh 000011aTh,
PaBHOYCKOPEHHOTO JIBHYKCHHUSI. aHaJIM3UPOBATh.
Omnpenenste MCO, oOBSACHATH sIBIEHUS, Jlorngeckoe
CBSI3aHHBIE C SIBJICHUEM UHEPIUH. MBIIIJICHUE,
Onpenenars cumy. Vmerb COCTaBJIATh
Ornpenenars CUIIBI B3aMMOJICUCTBHS JBYX | pacckas 1o IJIaHy.
TeJl. Vmethb COCTaBJIATh
VYMeThb paccYMTHIBaTh YCKOPEHHE | KOHCIIEKT.
CBOOOJTHOTO TaJICHUS. VYmMenue paboTath
OOBACHATD MIPUPOTHBIC SIBJICHUS, | CAMOCTOSTEINILHO.
CBSI3aHHBIC c CHIIaMU BCEMHPHOT'O
TATOTCHHSL.
YMerp  ompenensTh  XapaKTepUCTUKU
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PaBHOMEPHOIO  JBHXKCHHS  Tela IO
OKPYKHOCTH.

YMeTrb  BBIBOAWTH  (OpPMYITy TEpBOH
KOCMHUYECKON CKOPOCTH.

Omnpenenars 3aMKHYTYIO CUCTEMY,

IMPUMEHSTh 3aKOH COXPAaHEHHUs HUMITYyJbca K
OOBSICHEHMIO SIBJICHUH.

YMeTh OOBSCHATh PEAKTUBHOE JIBHIKCHUE
U €r0 MPUMEHEHHE.

MexaHu4ecKkue VMeTh MPUBOAUTH HPUMEpPBI KOIeOaTeabHOro | YMeETh BbIEIATh | CTaBsT yueOHyto 3a1ady Hcnonb3yroT ajeKBaTHbIC
KOJIeOAHNS 1 JIBYKCHUS rJIaBHOE, CpaBHHBATb, | HA OCHOBE COOTHECCHHS SI3BIKOBBIE CPEICTBA IS
BOJIHBI. 3ByK. YMern pasinyaTb pa3In4yHbIC BUIBI | pa3jinyarhb. TOI'0, YTO Y7K€ U3BECTHO U OTO6pa)KCHI/I$[ CBOHUX

(15 4acoB) MEXaHMUYECKHX KOJIeOaHUH. YMETb BBISICHSTH YMeTbh aHaIU3UpOBaTh. | YCBOEHO, U TOTO, YTO €IE YyBCTB, MBICIIEH U
yCIIOBUSI BO3HHUKHOBEHHSI M CYIIECTBOBAaHHS | YMETh BBIJICIISITH | HEU3BECTHO o0y ICHUI
KOJIeOaHMIA. CYIIIECTBEHHOE.
YMeTh OIUCHIBaTh IIPEBPALLEHUE YHEPTUU ITPU
CBOOOTHBIX KOJICOAHUSIX.
VMerp  cTpouth  rpaduK,  BBIBOIHUTH
ypaBHEHHE TAPMOHUYECKOTO KOJIeOaHusI.
VMeTh pacCUUTHIBATh MEPHO KOIeOaHH .
YMeTh onmuchIBaTh KOJIeOaHus 1o rpaduky.
VMeTh 10 Pe30HAHCHBIM KPHUBBIM CPAaBHUBATH
TPEHUE B CHCTEMaXx; pa3jM4aTh ONpPEACICHUE U
YCJIOBHE PE30HAHCA.
Pa3nuyarh THOBI BOJH; PACCUMTHIBATH JJIHHY
1 CKOPOCTH BOJIHEI.
DJIeKTPOMArHuTH | YMeThb 10JIb30BATHCS OpaBwiIoM | YMeTb  cocTaBiaTh | IIpenBocxumaror Hcnonp3yror
oe moJe OypaBuMka ¥ rpa@uuecku H300pa’kaTh | KOHCIEKT. pe3ysbTaT U YpOBEHb a/IeKBaTHBIE SI3bIKOBBIE
(25 uacoB) MarHuTHOE I0JIE. YmMmets paboTtath | ycBOeHuUs (Kakoil Oyaer | cpeacTsa Juis
Pemarp 3amaum Ha pacueT cuibl AMIiepa | CaMOCTOSITENIBHO. pe3ynbrar?) OTOOpaXEHHsI CBOUX
u cunsl  JlopeHna. OOBACHATH paboty | YMmerTsb CamMocTosTENnbHO YYyBCTB, MBICJIEH U
TPOMKOTOBOPHTEIIS, AQHaJIN3UPOBATh, dbopMynupyroT o0y IEHUH.
AIIEKTPOU3MEPUTENIBHBIX PUOOPOB. MUHTEPIPETUPOBATD. II03HABATENbHYIO LIENb U Pabotatot B rpymre.
YMeTh OOBSCHATHP NPUMEHEHHE CHIbl | YMETh BBIJIETISAT | CTPOSIT IEUCTBUS B
JlopeHna. IJIaBHOE. COOTBETCTBUM C HEN
YMeTh NpUMEHSTh 3aKOHbl K PEUICHUIO | YMeTh MPUMEHSITh
3az1ad. TEOPHUIO Ha IIPAKTHKE.
OOBACHATE  SABJICHHS, CBA3aHHBEIE C YmMmeTs JIeNnaTh
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SIBIICHUEM DJIEKTPOMAarHUTHOW WHAYKIIHH.
OOBSACHATH  SBIICHUS, CBSI3aHHBIE C

SIBJICHHEM 3JIEKTPOMArHUTHOM UHIYKIIUH.
Jloka3pIBaTh YHUBEPCAIBHOCTh OCHOBHBIX

3aKOHOMEPHOCTE!l BOJIHOBBIX IPOLIECCOB
JUISL BOJIH JIFOOOH TPUPOBI.
OObsicHATH  BUJ ~ UHTEPHEPEHIUOHHON

KapTHUHBI B MOHOXPOMATHUYCCKOM CBETC.

BBIBOJBI.
YMeTh CpaBHUBATb.
YMmeTs 000011aTh.

Crtpoenue aToma Jloka3pIBaTh CI0KHOCTh CTPOCHHUS aToma; | YMETh BBIJICTATH |  BBIACISIOT U OCO3HAIOT VYuarcs neicTBoBarh ¢
W ATOMHOTO siIpa | OOBACHATH MOJEIb aToOMa BOJOpOJA IO | IJaBHOE. TO, YTO Y€ YCBOCHO U Y4€TOM IO3ULIUU APYTroro
(19 yacos) bopy. YmeTh paboTaTh | 9TO €IIe MOJICHKHUT U COIJIaCOBBIBATH CBOU

OOBACHATH CBOICTBA U3ITyUCHUS. CaMOCTOSITEIIbHO. YCBOEHUIO JEUCTBUS.
OOBsICHATD pabOTy CYETYHKOB. Ymerp paborath ¢
PaccuntbiBaTh 3HEPrui0 CBA3M U AC(PEKT | JOMOJIHUTEIHHON
Mmacc. JIUTEPATYpPOl.
PaccuuteiBaTh 3HEpreTHuYecKHii BBIXOA |  YMETh Jienarthb
AJIEPHBIX pEaKLU. BBIBO/IBI.
OOBSCHATD MIPUMEHEHNE sepHO |  YMeTb
SHEPIUH U AJEPHOTO U3ITYUECHHUS. UHTEPIPETUPOBATD.
YMeTh 0000111aTh,
AQHAJIM3UPOBATh.

Crpoenne n Pa3znnyats OCHOBHBIE npusHaky | M3Bnekaror CraBsaT yuebHyIO ITposABISAIOT TOTOBHOCTH
IBOJIIOLMS CyTOYHOTO BpalieHusi 3BE3MHOTO Heba, | HeOOXOIUMYIO 3a/1a4y Ha OCHOBE K 00CYXXJIEHUIO pa3HBIX
Bcesiennoi newkeHuss  Jlynsl, CoiHuma u  IUlaHeT | UHQOPMAIHIO U3 COOTHECEHHUS TOTO, UYTO TOYEK 3pEHUsS U

(5 yacos) OTHOCHUTEIIBHO 3BE3]T; MPOCITYIIAHHBIX y’K€ U3BECTHO U BbIpabOTKe 001Iei
[Tonumats paznuuus MEXY | TEKCTOB Pa3INYHbIX YCBOEHO, U TOT'0, YTO (rpynmoBoii) mo3uLuu
TeJINOIEHTPUYECKOW U  TEOLIEHTPUYECKOMN | KaHPOB, BEIOUPAIOT elle HEeU3BECTHO
CHUCTEMAaMHM MHUpa. CMBICIIOBBIE €IMHUIIBI
TEKCTa U
yCTaHaBIIMBATh
OTHOUICHUS MEXKIY
HUMHU
Pe3eps — AHanmM3upoBaTh, [InanupoBaTh cBoIO | OrtcramBasi CBOIO TOYKY
HUTOr0BOE CpaBHMBATB, MHUBUAYAIbHYIO 3peHus, MIPUBOJUTH
NOBTOpeHHe KJ1acCUpUIUpPOBaTh U | 00pa30oBaTENbHYIO apryMEeHTHI,
(3 yaca) 000011aTh  M3YYEHHBIE | TPAEKTOPHIO. MOJITBEPKAAs uxX
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IIOHATHUA

(dakramu.

Kputnuno otHOcHUTBCS
K CBOEMY MHEHHIO, YMETh
MpU3HABATh
OIMOO0YHOCTh CBOETO
MHEHUS
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V. Onucanue y4eOHO-MeTOAUYECKOr0 1 MAaTEPHATbHO-TEXHUYECKOIr0 o0ecrevdeHust
00pa30BaTeJbLHOIO NMpouecca no npeaMery «Ousuka»

B cocraB yueoHo-MeTonnuyeckoro komiuiekta (YMK) no ¢usuke nns 7-9 kmaccos (IIporpamma
Kypca ¢u3uku s 7—9 kimaccoB o01eo0pa3oBaTeabHbIX yupexaeHui, aBTopsl A. B. Ilepeimkun, H. B.
®wionoBuy, E. M. I'yTHuk nuHun «BepTukaiby) BXOAT:

YMK «®Pu3uka. 7 giaace»

®dusuka. 7 kinacc. YueOnuk (aBtop A. B. [lepoimkun).

®dusuka. Pabouas terpanp. 7 kiacc (aBTopsl T. A. Xannanosa, H. K. XannanoB). ®uzuka.

dwusuka. Metoguaeckoe nocodue. 7 knacc (aBropsl E. M. I'ythuk, E. B. PribakoBa).

®dusmka. Tectol. 7 kimace (aBropsl H. K. Xannanos, T. A. XannaHnosa).

O®usuka. Junaktuueckue marepuainsl. 7 kiacce (aBropsl A. E. Mapon, E. A. Mapon).

®usnka. COOpHHUK BOMPOCOB U 3a1ad. 7—9 kiaccel (aBTopsl A. E. Mapown, C. B. I1o3olickuii, E. A.
Mapomn).

DNEKTPOHHOE MPHIIOKEHUE K YUCOHHKY.

YMK «®u3uka. 8 kiaace»

dusnka. 8 kmacc. Yuebuuk (aBtop A. B. IlepblukuH).

dusuka. Meroauueckoe mocodme. 8 kimace (aBropel E. M. I'yrauk, E. B. PribakoBa, E. B.
[[TaponuHa).

®usuka. Tectol. 8 knacc (aBTopel H. K. Xannanos, T. A. Xannanosa).

Odusuka. J[unaktuaeckue matepuainl. 8 kiace (aBTopsl A. E. Mapon, E. A. Mapon).

®uzuka. COOpHHUK BOMPOCOB U 3a1a4. 7—9 knaccel (aBTopsl A. E. Mapown, C. B. [1o3oiickuii, E. A.
Mapomn).

DNEKTPOHHOE MPHIIOKEHUE K YUEOHUKY.

YMK «®u3uka. 9 kiaace»

®wusuka. 9 knacc. Yuebnuk (aBropsl A. B. [lepsimikun, E. M. I'yTHUK).

®dusuka. Temarnueckoe miuanuposanue. 9 kiacce (aBrop E. M. I'yTHUK).

®usnka. Tectsl. 9 knacce (aBropsl H. K. Xannanos, T. A. XaHHaHOBa).

Ousuka. J(unakrudeckue matepuaisl. 9 kinace (aBropsl A. E. Mapon, E. A. Mapon).

®wusuka. COopHUK BOMpocoB U 3aaa4. 7—9 knaccsl (aBTopsl A. E. Mapown, C. B. [1o3zoiickuii, E. A.
Mapomn).

DJNEeKTPOHHOE MPUJIOKEHUE K YIEOHHKY.

DJICKTPOHHBIE Y4eOHbIe H3IaHHUSA:

®usuka. bubnnoreka HarmsaaHbIX mocobuii. 7—11 kmacces! (moa penakueit H. K. Xannanosa).
JIaGopartopHbie paboThl 1o (u3uke. 7 Kiacc (BUpTyanbHas ¢pundeckas gadoparopus).
JIaGoparopHble paboThI 10 pu3uKe. 8 Kiacc (BUpTyaabHas puznyeckas sadbopaTopusi).
JIaGopatopHbie paboThl 1o (uzuke. 9 kacc (BUpTyanbHas Gpuzndeckas gadoparopus).

Cnucok HATJISITHBIX MMOCOOHIA:
Tabauie! 00IIEr0 HA3HAYEHUS U TEMAaTHYECKIE TaOIHIIBI



Cnucok Jureparypbl

OcHoBHas
BTOPOTO

1. IlpumepHas ocHOBHas mporpaMMa  OOpa30BATEIBHOTO  YUPEKACHHUS.
mkona/[coct./E.C.CaBunos]. - M.: IIpocemenue, 2011 - 474 c.- (Crannaptsl
TTOKOJICHUS )

2. Jlykammk B.M. COopuuk 3amau mo ¢usumke ans 7-9 kiaccoB o001eoOpa3oBaTEIbHBIX
yupexnenuii / B.W. Jlykamuk, E.B. IBanoBa. — M.: IIpocsemenne, 2010. — 224 c.

3. E.A. Mapon OnopHble KOHCIIEKTHI U pazHOypoBHeBbIe 3amanusi / E.A. Mapon — CaHKT-
[etepOypr, 2012. — 88c.

4. Kabapmun O.®. KoHTpoiapHble W TpOBepovHbIe paboThl 1o ¢usuke.7-11 kmacc.:
Meton.nocodue / O.®. Kabapaun, C.1. Kabapauna, B.A. Opnos. — M.: JIpoda, 2000. —
192c.

5. Kabapgua O.®., OpnoB B.A. /O.®. Kabapauu, B.A. Opnos. -
3amanus no pusuke. 9-11 kmaccer. — M.: Bepoym, 2001. — 208c.

6. Jlykammk B. M. COOpHUK IIKOJBHBIX OJUMIMAAHBIX 3a/1a4 1o ¢pusuke / B. U. Jlykamuk, E.
B. UBanoBa. — M.: IIpocsemenue, 2007.

7. Pa3HOypOBHEBbIE CAMOCTOSATEIbHbIE U KOHTPOJbHBIE paboThl. ®usnka-7. Kupuk JLLA. -5-e
u3 ., nepepad.-M.: MJIEKCA, 2009

8. Coopuuk 3amay no ¢usuke 7-9xa. A.B. Ilepwimikun; coct. H.B.Ounonosuu.-M.: ACT:
Actpens; Bnagumup BKT, 2011

9. Jlanre B.H. DxcnepuMeHTanbHble ¢uznyeckue 3anadn Ha cMmekanky / B.H. Jlanre - M.:
Hayxka, 1979. — 125c.

DKCIepUMEHTAIbHbIE

HNHTepHeT-nOANEPKKA Kypca QU3HKHU
Jns  MHQOPMAMOHHO-KOMIIBIOTEPHOM MOAJEPKKM Y4eOHOro mpoliecca Ipeanoaraercs

MCIIOJIB30BAHUE CIENYIOMUX HU(PPOBBIX 00pPa30BATENBHBIX PECYPCOB, PEAN3YeMBIX C ITOMOIIBIO
cetu UHTEpHET:

No Ha3zBanue caiita DJIEKTPOHHBIN ajipec
1. Komnexrus [JOP http://school-collection.edu.ru
2. Komnekmnus «EcTecTBeHHOHay4YHbBIE http://experiment.edu.ru
OKCIIEPUMEHTBD): (PHU3HKa

3. Mup ¢usukn: pusndecknii SKCIepUMEHT http://demo.home.nov.ru

4, Cepsep kadenpsl obmei ¢pusuku pusdaka MI'Y: | http://genphys.phys.msu.ru
(bu3MYECKHii TPAKTUKYM U IEMOHCTPALIUH

5. YPOKH 10 MOJNIEKYISIPHOH PU3UKE http://marklv.narod.ru/mkt

6. dusnka B aHUMAaIUAX http://physics.nad.ru

7. WutepHeT ypoku http://www.interneturok.ru/distancionno

8. @wu3nKa B OTKPBITOM KOJUIEIKE http://www.physics.ru

9. I'azera «®usuka» M3narensckoro aoma «Ilepsoe | http://fiz.1september.ru
CEHTSIOps»

10. | Komnekuus «EcTecTBeHHO-HAY4HBIC http://experiment.edu.ru
IKCTIIEPUMEHTHI»: (PU3HKa

11. | 3aounas ¢usuko-rexHuuyeckas mkona npu MOTHU | http://www.school.mipt.ru

12. | Kaounet ¢pusuku Cankr-IletepOyprekoit http://www.edu.delfa.net
aKaJIeMHUH TIOCTAUILIOMHOTO TeJarOrHYeCKOTo
o0pazoBaHMs

13. | Kadenpa u naboparopus ¢puzuku MMUOO http://fizkaf.narod.ru

14. | KBauT: HayuHO-NIONMYJSAPHBIN PU3HKO- http://kvant.mccme.ru
MAaTeMaTUYECKUI KypHaJ

15. | KnaccHas ¢gusmka http://class-fizika.narod.ru



http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://class-fizika.narod.ru/

16. | Kparkwuii cipaBouHUK 110 (pusmke http://lwww. physics.vir.ru
17. | Obpa3zoBarenbHbIii cepBep «OnTHKa» http://optics.ifmo.ru
18. | OnnaitH-ipeobpa3oBarTenb AMHUI H3MEPEHHS http://www.decoder.ru
19. | PernoHaabHBIN HEHTP OTKPHITOTO (HPU3HIECKOTO http://www. phys.spb.ru
obpaszoBanus (uznyeckoro daxynaprera CII6IY
20. | Teopus otHOCHTeNbHOCTH: MHTEpHET-yueOHHK O | http://www.relativity.ru
¢buznke
21. | TepmoauHaAMKKA: DJICKTPOHHBINA YUCOHUK 110 http:// fn.bmstu.ru/phys/bib/I-NET/
¢dbusuke 11 7-ro U 8-T0 KIACCOB
22. | ®du3uka BOKPYT HAC http://physics03.narod.ru
23. | ®usuka.py: CaiT Wi ydamuxcs u http://www.fizika.ru
npernoiaBaTeneii pusnku
24. | OU3UKOMII: B IOMOII> HAYMHAIOMIEMY (QH3UKY http://physicomp.lipetsk.ru
25. | DneKTpoJMHAMKKA: YYCHUE C YBICYCHUEM http://physics.5ballov.ru
26. | DaeMeHTBI: OMYJISPHBIH CaiT 0 http://www.elementy.ru
(GyHIaMEeHTaIbHON HayKe
27. | Opynut: 6uorpadun yu€HbIx U u3oOperateneit http://erudit.nm.ru
MarepuajibHO-TeXHHYECKOe ofecnevyeHne THCIHIITHHBI
Ne /it Hazpanue Kon-Bo
TEXHUYECKHNE CPEJICTBA OBYUEHU A
MynpTuMeaniinbIii npoextop | 1
I'padporpoexTop 1
Komnerorep 1
WHTepaKkTHBHAS T0CKA 1
MapkepHast 10CKa 1
JlemoncTpannonnoe obopynoanue 90%
JIABOPATOPHOE OBOPYJIOBAHUE 100%

I[TEYATHBIE, AYIMOBU3Y AJIbHBIE ITOCOBMA

1. | KoMIIekT TeMaTH4eCKUX TaOJInII ITo xaxxIomMy Kaccy
1 | ITopTpetsl pu3nukoB VIMEIOTCS

2 | Tabnuna « [llkana >m1eKTpoMarHUTHBIX BOTH» | 1

3 | YueOHbIe BUICOKYPCHI IO (DU3HKE 14

4 | KoMmmiuekT AuIakTHYeCKOro MaTepraa 1o pa3HbIM Ki1accaM
MeanaTeka

Juck NeO1 Buptyansnas mkona Kupuiuia 1 Medoaus Ypoku ¢pusuku -7 kiace

Juck Ne02 Buptyansnas mkona Kupuiuia 1 Medoaus Ypoku ¢pusuku -8 kiace

Huck NeO3 Buprtyansnas mkona Kupwina u Meboaust Ypoku ¢usuku -10 xkmacc

Juck Ne0O4 BupryansHas mkona Kupuia u Medonus Ypoku ¢pusuku -11 knace

JHuck NeO5 BupryanbHas mkona Kupumia u Medonus Penerutop 2006r.
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Juck Ne06 Ot mutyra no nasepa

Huck NeO7 XKupast dpuzuka

Juck NeO8 1C bubnnoreka HarsIAHBIX Mocoouid 7-11k1acchl

Juck Ne09 1C Otkpsitas kaura 1.1( mox penaknueit C.M.Ko3zena)

Huck Nel0 IMoaroroska k EI'D no dusuke

Juck Nell bubnuoTteka 3/1eKTpOHHBIX HATISAHBIX ocoOuid. @usuka 7-11 kmaccsl
Juck Nel2 ®dusuka 7-11 4.1 ®dusukon

Huck Nel3 Otkpsitas pusuka moj penakiueit npopeccopa MOTHU C.M. Kozena
Juck Nel4 ®dusuka B mikosjie — JIBUKEHHE U B3aUMOJECHCTBUE TE

Huck Nel5 ®dusuka B mikosie — JIBUKEHUE U CHITBI

Huck Nel6 DnexkrponHoe yueOHoe u3aanue. JlabopaTopHbie paboTel — 9 Kitacc
Juck Nel7 DnexkrponHoe yueOHOe n3nanue. Jlaboparopusie paboter — 10 kimace
Juck Nel8 DnexrponHoe yueOHnoe uznanue. Jlabopatopusie padbotst — 11 kimace
Juck Nel9 UnTepakTuBHOE MpHIIOKEHHE K yueOHNKY Pusnka -7
(JL.3.I'enpenmreitn, FO.U. [Tuk, JI. A . Kupuk)

Juck Ne20 MHTEepakTHBHOE MIPIIIOKEHNE K yueOHNKY Dusnka -8
(JI.3.I'enpenmreiin, FO.U. [Tuk, JI. A . Kupuk)

Jluck Ne21 ®dusuka 7-9 (vacts 1) A TlpocBerienue

Juck No22 ®duszuka 7-9 (dacts 1) b Ilpocsemienne

Juck Ne23 ®duszuka 7-9 (dacts 2) A Ilpocsemienue

Huck No24 ®duszuka 7-9 (dacts 2) b Ilpocsemienne

Huck Ne25 Dxcrnpecc-moaAroroBka k sk3ameny 9-11x.
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X. [lnanupyemMble pe3yabTaThbl JOCTUKEHUS 00y4AIOIMMUCH TPeOOBAaHUM K
pe3yJibTaTaM OCBOCHHUSsI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl

duszuka

BbINYCKHUK HAYYUTCS:

Bbmycmmlc noayuum 603MOMHCHOCHb
Hayyumosci.

Mexannueckue sABJIEHUS

* pacrio3HaBaThb MEXaHUYECKHE SBJICHUS U OOBACHATH Ha
OCHOBE HMEIOIIUXCS 3HAHUM OCHOBHBIE CBOWCTBAa WIJIH
YCJIOBHUSl TPOTEKAHMSI JTUX SBJICHHUI: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
MaJieHue TeJl, HEBECOMOCTb, PABHOMEPHOE J[BWXXEHHUE IO
OKpPY>KHOCTH, HHEpPLMS, B3aUMOJCUCTBHE TeJ, Ileperaya
NABJIEHUs TBEPIABIMM TEJIAMH, JKHUJIKOCTAMH M Ta3aMHu,
atMoc(epHOE JaBJICHHME, IUIABAaHWE TEJ, pPaBHOBECHUE
TBEPABIX  TeN, KolebaTeabHOE JBIKEHHE, PE30HAHC,
BOJIHOBOE JIBU)KEHUE;

* ONIMCHIBATh M3YYECHHBIC CBOMCTBA TE€I MU MEXAHUYECKHUE
SIBJICHUS, HUCIIONB3Ysl  (DU3UYECKUE  BEIMYMUHBL  IMYTh,
CKOpPOCTb, YCKOpPEHHME, Macca Teja, IUIOTHOCTh BEIIECTBa,
CUJia, JABJIEHUE, WUMIYJIbC TeJld, KUHETHUYECKas SHEprus,
MOTEHUMAIbHAas SHEprus, MEXaHUYeCcKas paborta,
MexaHudeckass MmomHoctb, KITJ[ mpocToro Mmexanusma, cuia
TpPEeHHs, aMIUTUTY/a, MEePUOJl U YacToTa KOJIeOaHW, JUIMHA
BOJHBI U CKOpPOCTb €€ pacHpoCTpaHEHUs; IpPU OMHCAHUU
MPABWJIBHO TPAKTOBATh (PU3UYCCKUI CMBICI MCTIOIB3YEMbBIX
BEJIMYMH, UX 0003HAYECHUS U €IUHUIIBI U3MEPEHUS, HAXOIUTh
(OpMYyIIBI, CBA3BIBAIOIINE JAHHYIO (U3NUYECKYIO BEIIMIHHY C
JOPYTUMU BETUYMHAMU;

* AaHAJIM3UPOBATh CBOMCTBA TEJI, MEXAHUYECKHE SIBJICHUS U
MPOLIECCHI, UCIONB3Yysd (PU3NYECKUE 3aKOHBI W TMPHUHIIUIIGL:
3aKOH COXPAHEHUS DHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
paBHOxeucTByromas cuna, I, II mw III 3akomsl HsrotoHa,
3aKOH COXpPAaHEHUs MMITYJbca, 3aKOH ['yka, 3akoH Ilackais,
3aKOH ApxMMena; TpU H3TOM pasjinyaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U €0 MaTeMAaTHUUYECKOE BBIPAXKEHUE;
* pa3nMyYaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (DHU3HUECKHUX
MOJIENIEH: MaTepHalbHasg TOYKA, HHEpPIMalIbHAs CHCTEMA
OTCUETa;

* pemiath 3ajayd, MCMONb3ys (U3NYECKUE 3aKOHBI (3aKOH
COXPAaHEHUs DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
npuHuun cynepnozunuu cui, I, II m I 3akonsl HeroToHA,
3aKOH COXPAHEHUs UMITYJbCa, 3aKOoH I'yka, 3akoH Ilackans,
3aK0oH Apxumena) U GOpMyIIbI, CBSA3BIBAIONINE (HU3HUECCKUE
BEJIMYUHBI (IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Tena,
IJIOTHOCTh BEILECTBA, CHJIA, JABJICHHE, HMIYJIbC Tela,
KUHETHYECKas SHEprus, MOTEHI[MATbHas SHEprus,
MexaHu4eckas paboTa, MeXaHW4ecKas MOoIHOCTh, KIIJI
IPOCTOTO  MEXaHU3Ma, Cujla TPEHUS  CKOJIbXKEHUS,
aMIUTUTY/1a, TIEPUOJ M YacTOTa KoJieOaHWM, JUTMHA BOJHBI U
CKOPOCTb €€ paclipOCTPAHEHHUsI): HA OCHOBE aHAJIN3a YCIOBHS

* LUCNONL308AMb 3HAHUSL O MEXAHUYECKUX
ABNEHUAX 6 NOBCEOHEBHOU JHCUSHU OJA
obecneueHus bezonacnocmu npu
obpaweHuu c npubopamu u
MeXHUYeCKuMu  ycmpoucmeamu, — OJis
coxpanenust 300p06bs U COONOOEHUS
HOpM  9KOJO2UYECKO20 NOBEOeHUsl 8
OKpYdfcaroueli cpeoe;

* IPUBOOUMb  NPUMEPLL  NPAKMULECKO2O
UCNONb306AHUA  (PUBUYECKUX 3HAHUL O
MEXAHUYECKUX SNCHUSX U (DUUUECKUX
3aKOHAX; UCNONb308AHUS
60300HOBIAEMBIX UCTOYHUKOS IHEPUU,
9KONOCUHLECKUX nocieocmeu
uccied08anus KOCMUYECKO20
NPOCMpPanHcmea;

* pasiuuames  SpaHuybl  NPUMEHUMOCHU
Quszuueckux 3aKOHO8, NOHUMAMb
6ceobwull xapakmep yHOAMEHMAbHLIX
3aKOHO8 (3axon coxpanenus
MexaHuyecKoll 9Hepauu, 3aKOH
Ccoxpanenus umnyvca, 3aKOH
BCEMUPHOCO ms2omeHus1) u
02PAHUYEHHOCMb UCNONb308AHUS
yacmuvlx 3akoHo8 (3axou Iyka, 3aKoH
Apxumeoa u op.);

* npuémam  noucka U - QoOpMyIUposKu
00KA3amenbCme 6bl0BUHYMbIX SUNOMe3 U
meopemuyeckux 6bl860008 HA OCHOBE
IMAUPUYECKU YCMAHOBTIEHHBIX (DaAKMO8;
* HAXOOUMb AOEKBAMHYI0 NPEOJIOHCEHHOU
3a0aye guzuueckyro Mooeib, paspeuanms
npoobiemy Ha 0CHO8e UMEIOUUXCSL 3HAHULL
no  Mexamuxke ¢ UCNOTIb30BAHUEM
MamemMamuyecKo2o annapama,
OYeHusamv  pPeanrbHOCMb  NOAYYEHHO20
3HAYeHUs PU3ULECKOU BeTUYUHDI.
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3ajaud  BBLACTATH (PU3MUYECKHE BEIMYUHBI M (HOPMYIIBI,
HEOOXOMMBIC JIJIs €€ peleHUs, U TPOBOJUTH PACUETHI.

TenJioBble ABJICHUSA

* pacrio3HaBaTh TEIUJIOBHIC SIBJICHUS U OOBSCHATH Ha OCHOBE
MMEIOIINUXCS 3HAHUM OCHOBHBIE CBOWMCTBA WJIM YCIIOBUSA
MPOTEKAHUs ITUX SBICHHUHN: nuddy3us, n3mMeHeHne oobEMa
TEJ MPU HarpeBaHUM (OXJIaKIACHUN), OOJbIIAs CKUMAEMOCTh
ra3oB, Majas C)KMMaeMOCTh >KUJIKOCTEH M TBEPIBIX TeIl;
TEIJIOBOE paBHOBecHE, HCIapeHue, KOHJICHCAaIIUs,
IUIaBJIEHUE, KPUCTAJIIN3alUsl, KUIIEHHUE, BIAXKHOCTh BO3/yXa,
pa3iIMyYHbIe CIIOCOOBI TEIUIONEPEIauH;

* OIKMCHIBATh W3YYEHHBIC CBOWMCTBA TEJ U TEIUIOBBIC SIBICHMUS,
UCIOJNB3YSl (PU3WYECKHEe BEIMYMHBI: KOJUYECTBO TEIUIOTHI,
BHYTPEHHSIA SHEpPrus, TEMIEpPATypa, yaenabHas
TEIUIOEMKOCTh BEIECTBA, YJENbHAs TEIUIOTa IJIaBICHUS U
napooOpa3zoBaHMs, yJelbHAas TEIJIOTa CrOpaHUs TOIUIMBA,
KO3 (UILIMEHT MOJIE3HOTO JCUCTBUSA TEIUIOBOTO JABUTATENs;
IIPY ONUCAHWH MPABWIBHO TPAKTOBATh (U3MUECKUN CMBICT
UCIONIb3YEMBIX BEIMYMH, UX OO0O3HAUEHUS U EIMHUIIBI
M3MEPEHHS, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(buU3MYECKYIO BEIUYUHY C APYTUMU BEJIMUYUHAMU;

* aHAJIM3UPOBATh CBOMCTBA TEJN, TEIUIOBbIE SBJICHUS U
MPOLIECChl, HWCIONB3Yysd 3aKOH COXPaHEHUS  HHEPrui;
pa3nauyaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHa U  €ro
MaTEeMaTHYECKOE BBIPAKCHHE;

* pa3auyaTh OCHOBHBIE NPU3HAKU MOJENEH CTPOEHHUS Tra3oB,
KHUJKOCTEH U TBEPABIX TET;

* pemarh 3a/a4yM, UCIOJb3ys 3aKOH COXPAHEHUs SHEPIUu B
TEIUJIOBBIX nporeccax, dbopMyIbL, CBS3BIBAIOIIILE
¢dbuznvecKkrue BETUYHHBI (KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS
SHEPTHUsl, TeMIIepaTypa, yJeiabHas TEIJIOEMKOCTh BEIIECTBA,
yaenpHas TeIuioTa IUIaBJI€HMST M [apooOpa3oBaHus,
ylIeiabHas TeIJIoTa CropaHus TOIUTMBA, Kod(h(UIIMEHT
MIOJIE3HOTO JEWCTBUS TEIUIOBOTO JIBUraTelis): Ha OCHOBE
aHallM3a yCJOBHS 3a/la4ll BBLIETATh (PU3UUYECKHE BETHUMHBI
1 GopMysbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs], U MPOBOJIUTH
Pacu€Thl.

* UCNONL306AMb  3HAHUSL O  MENI0BbIX
ABNEHUAX 6 NOBCEOHEBHOU MHCU3HU OJiA
obecneuenus besonachocmu npu
obpaweHuu c npubopamu u
MeXHUYeCKUMU  ycmpoucmeamu, — OJis
COXpAaHeHUst 300p06bsl U  COONIOOEHUs.
HOpM  9KOJIO2UYECKO20 NOBEOeHUsl 8
oKpydIcarouet cpeoe; npusooums
npuUMepvl  IKOI02UYECKUX NOCAe0CMBUL
pabomuvl  O0gueameneli  8HYMPEHHE2O
ceopanus (UABC), Menoswvlx u
2UOPOINEKMPOCAHYULL,

* IPUBOOUMDb  NPUMEPbL  NPAKMUYLECKO2O0
UCNONB308AHUSA  PUSUUECKUX 3HAHULL O
MEeNI0BbIX AGNEHUSX,

* pasiuuames  SpaHuybl  NPUMEHUMOCMU
Quszuueckux 3aKOH08, HOHUMAMb
6ceobwull xapakxmep yHOaAMeHmManbHblX
@uszuueckux 3aKoH08 (3aKOH COXPAHEeHUs
SHepeuu 6 Meniosvlx npoyeccax) u

02PAHUYEeHHOCMb UCNOIL3068AHUSA
YACMHBIX 3A4KOHO8,
* npuémam  noucka U  QOpMyIUposKU

00KA3amenbCms blOBUHYMbIX 2UNome3 u
meopemu4ecKux 6vl60008 HA OCHOBe
IMAUPUHECKU YCINAHOBTICHHBIX PaKMO8;

* HAXOOUMb AOEKBAMHYI0 NPEOJIOHCEHHOU
3a0aye guzuueckyro Mooeib, paspeuanms
npobaemy Ha OCHOBe UMEIOWUXCS 3HAHULL
0 MEeNI0BbIX ABNEHUAX C UCNONbIOBAHUEM
Mamemamuyecko2o annapama u
OYeHUBams  pPeanbHOCMb  NOJYYEHHO20
3HAYeHUs YuU3UYECcKOU BeNUUUHDL.

BHGKTpI/I‘leCKHe U MAarHMTHBIC SABJICHUSA

* pacro3HaBaTh AJIEKTPOMATHUTHBIC SBJICHUS U OOBSICHITH Ha
OCHOBE WMEIONINXCS 3HAHWM OCHOBHBIE CBOWMCTBA WJIHM
YCJIOBUSL MPOTEKaHUs OTUX SABJICHUHN: JJIEKTPU3ALMS TEl,
B3aWMO/ICVCTBUE 3apsI0B, HATPEBAHUE MTPOBOJHUKA C TOKOM,
B3aMMOJICVICTBUE MarHUTOB, JJIEKTPOMATHUTHAs HHIAYKLUS,
JNEWCTBUE MArHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
NPSAMOJIMHENHOE PACIPOCTPAHEHHUE CBETA, OTPAKECHUE U
MpETOMJIEHUE CBETA, JUCIIEPCUS] CBETA;

* OIMCHIBATh U3YUYECHHBIE CBOKMCTBA TEJ U AJIEKTPOMAarHUTHBIE

* UCNOABL30BAMD 3HAHUA 06
INEKMPOMACHUMHBIX SAGNCHUSX 8
NOBCEOHEBHOU JHCU3HU O obecnedeHus

besonacHocmu  npu  oopawjeHuu ¢
npubopamu u MexHUYecKumu
yempotcmeamu, o coxpanenus
300po6bsi U COOMOOeHUs  HOpM
9KOJI02UYECKO20 noseoeHus. 8

OKpyoscarouell cpeoe;

SIBJICHUA, HCIIOJIB3YA q)HSI/I‘IeCKI/Ie BCJIIMYHHBI. °npu600umb npumepsvl npaKkmudeckozo
SHGKTpI/I‘-ICCKI/Iﬁ 3apsn, culia TOKa, QJICKTPUYICCKOC UCnoOJiIb306aHUA qbu3ulteCi<ux 3HAHUL O
HAIps>KCHUEC, OJICKTPUUYCCKOC COIIPOTHUBIICHUC, YIACIBHOC | 3J€KMPOMACHUNIHbIX AB6NIEeHUAX,

COIMPOTUBJICHHUC BCHICCTBA, pa60Ta TOK4, MOIIHOCTL TOKa4, | ® pasiudams 2cpanuybl npumerHumocmu

47




(OKyCHOE pacCTOSHHE W ONTHYeCKas Cuila JIMH3BI, MpH
ONMCaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICH
HCIOJIb3YCMbIX BCJIWYHH, HX 0003HaUeHUST H CAUHUIIBI
U3MEPEHUs; yKa3blBaTh (DOPMyJibl, CBA3BIBAIOIIME JaHHYIO
(GU3NYECKyIO BETUYMHY C IPYTHUMHU BEIIMYHMHAMU;

* QHAJIM3UPOBATh CBOMCTBA TEJ, JIEKTPOMArHUTHBIE SIBICHUS
U TIPOLECCHI, UCHONb3ys (PU3MUECKUE 3aKOHBL: 3aKOH
COXpAaHEHMs IEKTpUUYECKOro 3apsiia, 3akoH Oma i
ydacTka LIEIIH, 3aKOH Jxoyns—IJlenna, 3aKO0H
HPSMOJIMHEHHOTO ~ paclpoCTpaHEHUs CBeTa, 3aKOH
OTpaKEHUs CBETAa, 3aKOH IIPEJIOMJIEHUS CBETa; IPU 3TOM
pasnuyaTth CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa M  €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

* pelaTh 3aJauyd, UCMHONb3ys (PU3UYECKHE 3aKOHBbI (3aKOH
Oma nns ywyactka menu, 3akoH Jxoyms—IJlenna, 3akoH
IPSMOJIMHEHHOTO  paclpoCTpaHEHUs CBeTa, 3aKOH
OTpaXKEHHUs CBETA, 3aKOH IPEJIOMIIEHUS CBETA) U (OPMYJIbI,

CBA3BIBAIOIINEC CI)I/ISI/I‘IGCKI/IG BCIINYHHBI (CI/IJ'Ia TOKa,
QJICKTPHUYCCKOC HaITPsAXKCHUC, SJICKTPUYICCKOC
COIIPOTUBJICHHUC, YACIBHOC  COIIPOTHUBJIICHUC  BCHICCTBA,

paboTta TOKa, MOIIHOCTb TOKa, (OKYCHOE pPAaCCTOSHUE U
ONTHYECKAsl CHJIA JINH3BI, POPMYIIBI pacuéra JIEKTPUUECKOTO
CONPOTHBJIEHHUS IPU IIOCIEIOBATEILHOM M IapalielbHOM
COCIMHCHHUHU IPOBOJHUKOB); Ha OCHOBE aHAIM3a YCJIOBHS
3aaud  BBLACTATh (DU3MYECKHE BEIWYMHBI WU (OPMYIIHI,
HE00XOIMMBIE [UIsl €€ PeLICHHs, U TIPOBOIUThH PACUETHL

@uszuueckux 3aKOHO8, HOHUMamb
6ceoOwull xapakmep yHOAMEeHMATbHBIX
3aKOHO8 (3axoH coxpaneHus
9NIEKMPULECKO20 3apsoa) u
02PAHUYEHHOCMb UCNONL3068AHUSA
yacmuvix 3akoHo8 (3akon Oma 07
yuacmka yenu, 3akon /[ocoynsi—J/lenya u
op.);

* npuémam  nocmpoeHus  QPuU3UYecKux
Mmooenel, Nnoucka U  GoOpMyIUPOSKU
00KA3amMenbCme 8bl08UHYMBIX SUNOMe3 U
meopemuyeckux 6vl80008 HA OCHO8e
IMAUPUYECKU YCIMAHOBNIEHHBIX (DAKMO8;

* HAXOOUMb AOEKBAMHYIO NPEOJIONCEHHOLL
3a0aue QuzuuecKyro Mooenb, pazpeuanms
npooOeMy Ha OCHOBe UMEIOWUXCS 3HAHULL
00  DNIeKMPOMACHUMHBIX  SIGNEHUAX C
UCNONIL30BAHUEM Mamemamuyeckozo
annapama u OYeHU8amsv peanrbHOCMb
NONYYeHHO020  3HauyeHusi  pusuyeckou
BeIUYUUHDL

KBanToBbIe ABJIeHUSA

* pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSCHATH Ha OCHOBE
UMEIOIUXCS 3HAaHUM OCHOBHBIE CBONCTBA WM YCIOBHS
MIPOTEKAHUs 3THUX SBJICHHUI: €CTECTBEHHAss U UCKYCCTBEHHAs
PaguOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWUYATOTO CIEKTpa
W3JIy4CHUS;

* ONIMCBIBATh H3YYCHHBIE KBAaHTOBBIC SIBJICHUS, MCIIOIb3Ys
(bu3nyecKre BEIUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETa, MEpUOJ MoJlypacnaja; Mpu
OMMCAaHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUIl CMBICIT
UCTOJb3yEeMbIX BEIUYMH, HMX OOO3HAYEHHS U €IUHHIIBI
U3MEpEeHUs; YKa3blBaTh (DOPMYJbI, CBS3BIBAIOIIME JIaHHYIO
($U3NYECKyI0 BEIUYUHY C APYTUMH BETUYUHAMH, BBIYUCIIATD
3Ha4YeHHE (PU3NUECKON BEITUYUHBI;

* aHAJIM3UPOBATH KBaHTOBBIE ABJICHUS, UCIIONIb3Ys
¢u3nyecKkue 3aKOHBI W TIOCTYJIAThl: 3aKOH COXPaHEHMUs
OHEPIUH, 3aKOH COXPAHEHUs DIEKTPUYECKOrO 3apsiaa, 3aKOH
COXpaHEHUs MAacCOBOI'0 YHCJIA, 3aKOHOMEPHOCTH U3ITy4YECHHS
U TIOTJIOILICHHS CBETA aTOMOM;

* pa3inyaTh OCHOBHBIE TPHU3HAKH IUIAHETAPHOM MOJEIn
aToMa, HYKJIOHHOM MOJIEJI aTOMHOTIO s1pa;

* IPUBOJUTH  TPUMEPHl  TPOSBICHUS B  MpHUPOAE U
MIPAKTUYECKOr'0 UCIIOIb30BAaHUS PAJMOAKTUBHOCTH, IEPHBIX
Y TEPMOSIIEPHBIX PEAKIMM, TUHENYAThIX CHIEKTPOB.

* UCNONL306AMb  NONYYEHHblE 3HAHUS 8
NOBCEOHEBHOU JICUZHU NPpU 00paujeHun ¢
npubopamu  (Cuemuux UOHUSUPYIOUUX
yacmuy, o0o3umemp), 0N COXPAHEHUs.
300p08bsl u  cobnooeHus HOPM
9KOJI02UYECKO20 nogeoeHUs. 8
OKpydscaroujell cpeoe;

* COOMHOCUMb DHEPSUID CE53U AMOMHBIX
sa0ep ¢ 0egheKmom maccol;

* NPUBOOUNMDb npumepwl GNUSIHUS
PAOUOAKMUBHBIX U3TYYEHUU HA JHCUBble
OpeaHU3Mbl; HOHUMAMb npuHYUn
Oeticmaus 003umMempa,

* NOHUMAMb  IKON02UYecKue npoodemsl,
B03HUKAIOWUEe — NpU  UCHOIb30BAHUU
AMOMHBIX  DNIEKMPOCMAHYUL, U NYymu
pewieHusi Smux npoobnem, nepcnekmuebl
UCNONb306AHUSL VIpaenaemo20
MEPMOSAOEPHO2O CUHME3A

JJ1eMEeHTHI ACTPOHOMHH
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* pa3nMyYaTh OCHOBHBIE TPU3HAKM CYTOYHOTO BpAIICHUS | ® yKazwleams  obwue  ceolcmea U
3Bé3nHoro HeOa, nBwkeHus Jlynel, ConHIIA W TUIAHET | OomauUYUs NAAHem 3eMHOU 2pYnnbl U

OTHOCHUTCIIBHO 3Bé3ll; nianem-cucanmoes, MAjlblx mein
¢ IOHUMATb  pa3jinuud  MCKIY FGHHOHGHTqueCKOfI n Conneynoti cucmemul u bonbuux
FGOL[GHTpPI‘-IGCKOﬁ CUCTCMaMH1 MUpa. naianem, noJjib306amvcCi KameiZ

36630H020 Heba npu  HAOMOOEHUsX
36€30H020 Heba;

* PA3IULAMb OCHOBHbIE XAPAKMEPUCTIUKU
36630 (paszmep, ygeem, memnepamypa),
coomHocums  ygem  36e30bl ¢ €€
memnepamypoti,

* paiuuame eunomesul 0
npoucxodtcoeruu CoNHeyHOol cucmembl.

XI. TexHosi0rum NpenogaBaHusi H MPOBEPKH JOCTHKEHHS 3aIIAHHPOBAHHBIX
Pe3yJbTaTOB ¢ MOMEHTA Pa3padoTKH.

Dopmul opeanuzayuu yuedHo20 npoyecca
e KiaccHOypouHas CHCTEMA,
e JlaboparopHble U IPAKTUYECKUE 3aHATHS;
e |IpumeHeHHEe MyIbTUMEINHHOIO MaTepUaa;
e Pemenue 3KkciepuMEHTAbHBIX M KaU€CTBEHHBIX 3ajay;
¢  YPpOKHM-KOHCYJIbTaLUH.
e [IpoexTHast 1eATENBHOCTD.

B xauectBe JOITOJIHUTCIIbHBIX (I)OpM OpraHu3anmu O6p8.30BaTCJ'IbHOFO mponecca HCIOJIb3YCTCA
cucrema KOHCYJIBTaHI/IOHHOﬁ MMoAACPIKKKU, MHIAWBUIAYAJIbHBIX SaHﬂTHﬁ, CaMOCTOATCIIbHaA pa60Ta
yqamuxcs € UCITOJIb30BAaHUEM COBPEMCEHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

Dopmobl yuema 00CMUNHCEHUIL:

¢ ypOUHas ACATCIBbHOCTD - BEACHUC TeTpazLeﬁ 10 (1)I/ISI/IKC, aHaJIn3 TeKymeﬁ
yClieBa€MoOCTH,

e BHEYpPOYHAs JEATEIBHOCTh — y4aCTHUE B OJIMMIINAAAX, TPOCKTHBIX U
HCCIIEIOBATENbCKUX KOHPEPEHLINUAX, KOHKYPCAX, MPEAMETHBIX HEACNIX U T.A.

Ilpuopumemnmnuie memoowl u ghopmol pabomaot
MeTOI[BI, AKTUBHU3HPYIOIIUE CAMOCTOATCIIBHOCTE 1 TBOPYCCTBO YUCHUKOB!

® J6épucCmMuUYECcKUIl Memoo, TTIO3BOJISIIOIINN HAYYUTh JIeTell 100bIBaTh U KOHCTPYHUPOBATH
3HAHUS C IOMOIIBIO HAOIOACHUH, aHalIi3a U 0000IICHHUS;

® Memoo unome3, 3aKIIOYAIONTUNACS B TOM, YTO IIKOJIbHUKAM MPEIaraeTcs
CKOHCTPYHUPOBATh BEPCHUU OTBETOB HA BOMPOC YUMUTEIIS MO TPEJIaraeMoMy 3aJIaHUO0
wiH npobiaemMe 1 000CHOBATH CIIPABEIIMBOCTD MPEITI0KEHHOIM;

® Memood o0yyeHnus 6 ouanoze, B X01e€ KOTOPOro YUUTENIb OPTaHU3YET IETEN Ha
COBMECTHBIN MOMCK 3HAHHI,

* memoo 8blpt160m1('u HeobdX00UMbIX HABLIKOB uymemu? Ha OCHO8E UEMKUX
anzopummoes,
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® Memoo nooauu u OUCHUBAHUA Kauecmea YC60EeHUA yueﬁuozo mamepuaia 6 euoe
memamuyecKux 010K08, mecmoa.

[TnanupyroTcs cienyrmue ¢opmol opeanuzayuu yuedbHozo npoyecca:
¢ (poHTaNBHBIC; KOJUIGKTHBHBIC; TPYIIIIOBLIC; paboTa B Mape; WHANBUIYAIbHEIC.
B npenooasanuu npeomema 6yoym ucnonib308amuca ciedyroujue mexHoaocuu u Memoobl:
® JIMYHOCTHO-OPHEHTUPOBAHHOE OOyUYCHHUCE,
e mpolbieMHOE 00yUYeHHE;
e uddepeHIIUPOBaHHOE 00yUEHHE.

Oco0OeHHoe 3HaueHWE B IMpernojaBaHUM (U3MKU HMEET UIKOJIBHBIN  ghuzuyeckuil
IKCnepumenm, B KOTOPBIA BXOJAT JE€MOHCTPALIMOHHBIA HKCIIEPUMEHT U CaMOCTOSTENIbHbIC
naboparopHbie pabOTHl ydaluxcs. OTH METOJbl COOTBETCTBYIOT OCOOCHHOCTSIM (PU3UUYECKOM
HayKHU.

Konmpons u oyenka pesyniomamos.

OneHka ycBOEHHUS 3HaHMM U yMEHHU OCYHIECTBJISIETCA B IIpOLECCE  IMOBTOPEHUSA U
0000111eHUS, BBIITOJHEHNS TEKYILUX CAMOCTOSTENIbHBIX pabOT Ha 3Tane akTyalu3alluy 3HaHUH U Ha
JTare NOBTOPEHMS, 3aKPEIUIEHUsT U 0000IIEeHUs U3yYEHHOTO0 MaTepuaa, IPakKTUYECKH Ha KaXI0M
YpOKe, IPOBEIEHUS TEKYIIUX U UTOTOBBIX KOHTPOJIBHBIX paboT, COJAEpKaIMX 3aJaHHs pa3HOIro
YPOBHSI CIIO)KHOCTH: 3aJaHHsi HEOOXOIMMOTO, MPOrPAaMMHOTO U MAaKCHUMAaJbHOTO YpOBHEH (mpu
3TOM YYEHMKH JOJDKHBI BBINOJHUTh 33JjaHUs HEOOXOAMMOrO YpPOBHS M MOTYT BBIOMpATh 3a/1aHUs
JPYTUX YPOBHEW KaK JIONOJHUTENIbHbIE U HEO00A3aTEIbHBIE).

D¢ heKkTuBHBIM  SIBIISETCS KOHTpOJIb, CBSI3aHHBIM C HCHOJb30BAHUEM NPOOIEMHOI
TEXHOJIOTUH, B BUJAE CaMOCTOSTEIbHONM OLIEHKM M aKTyajJu3aldd 3HAaHUU Nepel HadyajoM
M3yueHHUs. HOBOIO Marepuana. B 3ToM ciywyae neTsM mpeanaraercs camMuM CQOpPMYJIHPOBATh
HEOOXOJMMBIC JUIS PEHICHUS] BO3HUKIICH MPOOJIEMBbl 3HAHUA M YMEHHS M, KaK CIIEACTBUE, CAMHM
OpUayMaTh 3a7aHus JUId TOBTOPEHMS, 3aKpeIuleHus U o0o0OIIeHus M3ydeHHOro paHee. Takas
pabora sBnseTcss OJHMM M3 HambOosiee HPQPEKTUBHBIX NPUEMOB JUATHOCTUKH pPEAJTbHOU
C(OPMHPOBAHHOCTH  TMPEIMETHBIX M MO3HABATEIbHBIX YMEHUM Yy YydYaluxcs M IO3BOJISIET
g depeHIMPOBaHHO PadOTaTh C 00YYarOIIMMHUCS.

[TonoxuTenbHbIE OLIEHKU 32 3a/laHUsl TEKYIIMX U UTOTOBBIX KOHTPOJBHBIX pabOT SIBIAIOTCA
CBOEOOPa3HBIM 3a4ETOM IO U3YYaEMbIM TEMaM.

Dopmbl KOHMPOIA U YUEMA YUEOHBIX U BHEYUEOHBIX 0OCMUNCEHUN YUAUUXCA:

® mexywas ammecmayus. TECTUPOBAHUE, pabOTa MO HMHIAMBHYaJIbHBIM KapTOYKaM,
CaMOCTOSITENIbHbIE paOOThI, IPOBEPOUHbIE PaOOThI, YCTHBIH U MUCHMEHHBIA OIMPOCHI,
yueOHbIE TPOEKTHI;

® ammecmayusi N0 umozam o0yuenus 3a yemsepms: TECTUPOBAHNE, TUATHOCTHUCCKHE
paboTHI;

® ammecmayus no UMo2am 200a: TUATHOCTUUECKHE PaOOTHI.
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