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10 -11 kiace (yriayOJieHHbI YPOBEHb)



Pabouas nmporpamma 'BOY COII Nel4 « Lentp obpazoBanusi» r.0.Cei3paHb Mo
«Duzuke (yriayOJieHHBIM YpOBEHb) Ha YpPOBHE cpeaHero ooiiero oopazoBanus (10-11
KJIACChl)  COCTABJICHA  COCTAaBJI€Ha C  y4eToM  TpeOoBaHUM  (eaepaabHOTO
rocyJapCcTBEHHOr0 0Opa30BaTENbHOTO CTaHJAapTa CpeIHero oOIero oOpa3oBaHUs
(yTBEpXkIeH MPUKA30M MHHHCTEpCTBa oOpazoBaHus U Hayku Poccuiickoit deneparuu
No 413 ot 17.05.2012), ocHOBHOW 00pa30BaTEIbHOW MPOrPaMMOI CpPEeAHEro OOIIEeTo
oOpazoBanust ['BOY COII Nel4 « Llentp oOpazoBanusi» r.0. ChI3paHb , aBTOPCKOH
nporpammel  «®Dusuka» (yrayOneHHbll ypoBeHb) aBTopa B.A. Kacegnosa. 10-11
KJIACCHI.

Ieau n3ydeHus PU3MKU B CpeTHEN IITKOJIE CIACAYIOIINE:
-opMUpOBaHUE y O0YYAIONIUXCA YMEHHS BUJETh U MMOHUMATh [IEHHOCTh 00pa30BaHus,
3HQYUMOCTh (DU3WYECKOTO 3HAHUS ISl KaXXJOTO 4YEJIOBEKa, HE3aBUCUMO OT €ro
poheCCUOHAIBHOM NIEATEIbHOCTH; YMEHUN pa3inyaTh (DaKkThl U OLICHKHU, CPAaBHUBATH
OLICHOYHBIC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU OIICHOK, (POpPMYyIHUpOBATH WU
000CHOBBIBaTh COOCTBEHHYIO MMO3UIIHIO;
-opMupoBaHue y 00y4aronuxcst IeJIOCTHOTO MPEACTABICHHS 0 MUPE U POJIU (DU3UKHU B
CO3/IJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA; YMEHUS OOBSICHSTH
MoBeJiIcHuE OOBEKTOB M TMPOIECCHI OKPYKAIOIIEH ACHUCTBUTEIBHOCTH — MPHUPOIHOM,
COIIMAJIBHOM, KYJIbTYpPHOW, TEXHUYECKOW Cpeibl, MCHOJB3Ys I 3TOro (U3HYECKUe
3HAHUS,
-puoOpeTeHre OOy4YalolUMHCSL OMNbITa Pa3HOOOpPa3HOM  JEATEeNbHOCTHU, OIbITa
MO3HAHUS M CAMOIO3HAHUS; KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH),
MMEIOUIMX YHUBEPCATIbHOE 3HAUCHUE JJIsSI PA3JIMUHBIX BUJIOB JICSITEILHOCTH, — HaBBIKOB
penieHust mpoOJieM, MPUHSTHUS PEIICHUH, TTOMCKa, aHalu3a U 00paboTKu MHQpOpMaInH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUMN, COTPpYIHUYECTBA, Y(PHEKTUBHOTO U
0€30IacHOr0 UCMOJIb30BAHUS PA3TUYHBIX TEXHUUECKUX YCTPOICTB;
-OBJIQJICHUE CUCTEMOM HAyUYHBIX 3HAHUH O (U3UUYECKUX CBOMCTBAX OKPYKAIOIIETO MUPA,
00 OCHOBHBIX (DM3UYECKUX 3aKOHAX U O CHOCO0AaX MX WCIOJIb30BAHUSA B MPAKTUUYECKOM
KU3ZHU.

B VYue6nom mmane 'bOY COI Nel4 « Ilentp oGpazoBanus» 1.0. ChI3paHb Ha
u3ydeHue yueoHoro npeamera «dusnkay Ha yriayOJIeHHOM YPOBHE OTBOJIUTCS:

-B 10 xymacce — 5 yacoB B HeJieno, 4To cocTanisgeT 170 gacoB B roj,

-B 11 xytacce — 5 4acoB B HEJIENIO, YTO COCTaBIAeT 165 yacoB B roj.

HToro Ha ypoBHE Cpe/iHero 001ero oopazoBanus — 335 4acoB.

I[lnanupyemble pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 MpeaMeTa
"®Ouzuka" (yrayOJeHHBI ypOBEHB) - TPEOOBaHHS K TPEIMETHBIM pPe3yJIbTaTaM OCBOCHUS

er'IY6J'ICHHOFO KypcCa (1)I/ISI/IKI/I JOJI2KHBI BKJIFOYATb Tp€6OBaHI/I$I K pe3yjibTaTaM OCBOCHUA

0a30BOr0 Kypca 1 JOMOJHUTEILHO OTPAXKATh:



1) chopMuUpOBaHHOCTH CUCTEMBI 3HAHUN 00 OOMIMX (PU3MUIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsX, TPEACTaBICHUNU O JeHCTBMM BO BceneHHOW (GU3MYECKUX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCJIOBHSIX;

2) chOopMHPOBAHHOCTh YMEHHUS HCCIEIOBATh M aHAIM3WPOBATh Pa3HOOOpa3Hble (HU3UUCCKUE
SIBJICHUSI U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHITUIIBI PA0OTHI U XapaKTEPUCTUKHU TPUOOPOB U
YCTPOWCTB, OOBSACHITH CBSI3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C TE€O(PU3MUCCKUMU
SIBJICHUSIMU,

3) BiajgcHUWE YMEHMSIMH BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAOIIHMX
(hU3UYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSATh UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dbopmynupys 1IeTb UCCIICT0BAHUS;

4) BIIaJIcHUE METOJaMH CaMOCTOSITCILHOTO IIJIAHUPOBAHUS W TPOBEIACHUS (PU3NUSCKUX
OKCIIEPUMEHTOB, OINHWCAHUS ¥ aHalIW3a TMOJYYECHHOM H3MEpUTEeNnbHON uH(MOpMaIUH,
OTIpeACJICHUs IOCTOBEPHOCTH MOJTYYEHHOTO pe3yJibTaTa,;

5) chopmMupOBaHHOCTH, YMEHUH MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH MOCIEICTBUS
OBITOBOM W TPOU3BOJCTBEHHOW JESITEIHPHOCTH YEJIOBEKa, CBA3aHHOH C (DU3WYSCKUMU

MporeccamMu, C TO3UIUHA SKOJIOTHIECKON 0€30TIacCHOCTH.

Juunocmuvimu pesynomamamu ooyuenus pusuke B 10-11 xnacce sBastroTCs:

- B LIEHHOCTHO-OPUEHTUPOBAHHOHN cdepe - 4yBCTBO T'OPAOCTH 33 POCCHMCKYIO (DU3MUECKYIO
HayKy, TyMaHU3M, MOJO0KUTEIbHOE OTHOUIEHUE K TPYAY, LeJIeyCTPEMIIEHHOCTb;

-B TPYIOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BHIOOPY JMabHEHUIIEH

00pa3oBaTeIbHON TPACKTOPUH;

- B MO3HaBaTeJIbHON (KOTHUTUBHOM, MHTEJUIEKTYallbHOM) cepe — yMeHue ymnpasisiTb CBOEH
M03HABATEIbHON JIEATEIBHOCTHIO.

PerynasTuBHbIiMH pe3ysibTaTamu oOyueHus: pusuke B 10-11 kiacce sBasitoTcs:

- HWCIIOJIb30BaHME YMEHUM M HABBIKOB PA3JIMYHBIX BHUIOB IMO3HABATEIHHOU JESATEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB IO3HAaHUA (CUCTEMHO- WH(GOPMALMOHHBIA aHaIN3,
MOJIETUPOBAHUE U T.J.) AJIs U3YUYEHHSI PA3IMYHBIX CTOPOH OKPYKAIOLIEH 1eUCTBUTEIBHOCTH.
IMo3naBaTebHBIMH pe3yabTaTamMu oOydeHus ¢pusuke B 10-11 xinacce sSBISIIOTCS:

- HCTIOJIb30BaHUE OCHOBHBIX MHTEIIEKTYaIbHBIX Onepanuii: GopMyIHpoBaHUE TUIIOTE3, aHAIHU3
U CHUHTE3, CPaBHEHHE, CUCTeMAaTH3alisl, BbISIBIIEHUE NMPUYMHHO-CJIEICTBEHHBIX CBA3EH, MOUCK
aHaJIOTOB;

- YMEHUE TeHEepUPOBaTh UJEU U ONPEIEIsATh CPEJICTBA AJI UX peanu3alluu.
KommyHukaTuBHBIMM pe3yJbTaTamMu o0yuyeHus ¢pusuke B 10-11 knacce sBisitoTes:

- YMEHHUE ONpPEAETATh LENU U 33/1a4H AeITeIbHOCTH, BBIOMPATh CPEICTBA Peau3alluil 1esel u
IPUMEHATh MX Ha IPAKTUKE; MCIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JJIsl IOJIYYEHHS
¢buznueckoi MHPOpPMALIMK, TOHUMAHUE 3aBUCUMOCTH COJAEpKaHUS U (HOPMbI MPEACTABICHUS
uH(popMaLMK OT 1esiel KOMMYHHUKAllMU U ajipecaTa.

IIpeameTHbIMH pe3yabTaTamu oOyueHus Gusuke B 10-11 kmacce ABIAIOTCS yMEHUS:

- 1aBaTh ONPEJECIICHNs U3yUYEHHBIX IIOHITH;



- OOBSICHSITH OCHOBHBIC MTOJIOKESHUS N3YUYCHHBIX TEOPHUL;
- ONUCBHIBATh M HHTEPHPETUPOBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSATEIHHO IPOBEJICHHbBIC
AKCIIEPUMEHTBI, UCTIOJIb3Ys €CTECTBEHHBIN (POHOI) U CUMBOJILHBIN
A3BIKU (PU3UKH;
- CaMOCTOSITENIFHO TIAHUPOBATh U MTPOBOIUTH (PU3HUECKUI SKCTIEPUMEHT,
cobmro1ast mpaBmiIa 6€30mMacHO paboTHI ¢ Ja00OPaTOPHBIM 00OPYAOBaAHHEM;
- HCCTIeI0BaTh (PU3UUECKUE OOBEKTHI, SIBIICHUS, TTPOIIECCHI,
- CAaMOCTOSITENILHO KJIACCU(PUIIMPOBATh U3YUCHHbIE O0BEKTHI, SBICHUS U MTPOLIECCHI,
BBIOMpasi OCHOBAHUS KJIacCU(PUKAIIY;
-00001IaTh 3HAHMS U JeJIaTh 000CHOBAHHEBIC BBIBOJIHI,
-CTPYKTYypUpOBaTh Y4eOHYIO0 WH(OpPMAINIO, TPEICTaBIss PE3yJNbTaT B Pa3IUYHBIX (Qopmax
(Tabnuna, cxema u ap.);
- KPUTUYECKH OIEHUBaTh (uU3MUecKyl0 UHGPOPMAILUIO, TMOIYYECHHYI0 U3 pa3IM4HbIX
HUCTOYHUKOB, OIICHUBATh €€ IOCTOBEPHOCTD;
- OOBSACHATH MPUHIIMIIBI ICUCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOIMCTB, C KOTOPHIMHU
KK/l YEJIOBEK MMOCTOSIHHO BCTPEYAETCS B IOBCETHEBHOM JKU3HH,
BIaJEeTh crioco0aMu oOecriedeHusi 0€30MacCHOCTH MPU MX MCIOJIb30BAaHUM, OKa3aHUM IEPBOI
MTOMOIITY TIPY TPaBMaX, CBSI3aHHBIX C JIAOOPATOPHBIMHU padOTaMU W OBITOBBIMH TEXHHUYCCKHUMHU
YCTPOWCTBAMU,;
- CaMOCTOSITEJIbHO KOHCTPYHMPOBAaTh HOBOE i ceOst (hU3MYecKoil 3HaHHWe, ONUpPasCh Ha
METOJIOJIOTHIO  (DM3WKKM KAaK HUCCIICIOBATEIIbCKOWM HAYKHM H  WCIOJB3YyS  Pa3IHYHBIC
WH(OPMAIIMOHHBIE UCTOYHUKH;
[IpumeHsTh TPUOOPETCHHBbIE 3HAHUS W YMEHHUS MPU H3YyYECHUH (OU3UKUA I pEIICHHUS
MPAKTUYCCKUX 33/1a4, BCTPEUAIONIUXCSI KaK B YYeOHOM MPAKTHUKE, Ta U B TIOBCEIHEBHOM KU3HH,
- aHAIM3WPOBATh, OIICHUBATh M MPOTHO3HPOBATH IOCICIACTBUS JUIS OKPYXKAIOMICH CpeJIbl
OBITOBOM W TPOU3BOJICTBEHHOW JAESITEIILHOCTH YEJIOBEKAa, CBS3aHHOW C WCIOJIb30BAHHEM
TEeXHHKH.

du3uka B NI03HAHNHU BelIeCTBA, M0JIsl, IPOCTPAHCTBA U BpeMeHHU
[IpenmeTHbIE pe3yabTaThl OCBOCHHS TEMBI TIO3BOJISIFOT:
- J1aBaTh OMNpEJEJCHUS TOHATHI: 0a30Bble (U3WYCCKHUE BEIMYMHBI, (U3UUCCKUHA 3aKOH,
HayyHas THUIOTe3a, MOJAeIb B (HU3UKE © MHUKPOMHpE, DJJICMCHTApHAas YacTHIIa,
(byHIaMEHTATLHOE B3aUMOJICHCTBHC;
-Ha3bIBaTh 0a30BbIe (PU3UUECKUE BEIMYMUHBI U UX YCIOBHBIE 0003HAYEHUs, KpaTHBIC U JTOJIbHBIE
€IMHUIIBI, OCHOBHBIC BUBI (YHIAMEHTAIBHBIX B3aUMOACUCTBUI, X XapaKTEPUCTUKH, PAINYC
JICHCTBUS,
-Jie7IaTh BBIBOJABI O TPAHUIAX MPUMEHHUMOCTH (U3MUECKUX TEOPHH, UX IMPEEeMCTBEHHOCTH,
CYIIIECTBOBAHUU CBS3CH M 3aBUCUMOCTEH MEXKy (PU3NIECKUMU BETUIHMHAMH,
- HCIIOJTB30BaTh UJICI0 aTOMU3MA ISl OOBSICHEHHUS CTPYKTYPhI BEIIECTBA;
- HHTEPIPETUPOBATh PUINUYECKYIO UH(POPMAIIHIO, TOTYICHHYIO U3 IPYTUX HCTOYHHKOB.

Mexanuka

[IpenmeTHbIE pe3yabTaThl OCBOCHHS TEMBI TIO3BOJISIOT:
-laBaTh OTPEJCIICHHUS TOHATUH: MEXaHWYECKOE JIBIDKCHHE, MaTepuajbHas TOYKa, TEJo
OTCYeTa, CHCTEeMa OTCYEeTa, TPACKTOPHs, PABHOMEPHOE TMPSMOIMHEHHOE JBIXKEHUE,
PaBHOYCKOPEHHOE ¥ pPaBHO3aMEIJICHHOE NPSMOJIUHEHHOE JIBIKCHUS, PAaBHONEPEMEHHOE
JBUKCHHUE, TICPHOIUYECKOE (BpalIaTeIbHOEC M KOJeOaTeIbHOE) JBW)KCHHE, TapMOHUYCCKUC
KojieOaHus, WHepIMaIbHas CUCTEMa OTCUETa, MHEPTHOCTh, CHJIa TSHKECTH, CHJIAa YIPYTOCTH,
CWJIa PEaKIMU OIOPHI, CHUJla HATSHKEHUS, BEC Tela, CUja TPEHUS TIOKOS, CHJIa TPECHHUS
CKOJIB)KEHUSI, CHJIa TPCHHSI KaueHUs, 3aMKHYTasi CUCTeMa, PEaKTUBHOE JIBIKEHUE; YCTOWYUBOE,



HEYCTOWYHMBOE M O€3pa3IMuHOE PAaBHOBECHS, TIOTCHITMAIBHBIE CUJIBI, KOHCEPBATHBHAS CUCTEMA,
aOCOJIIOTHO YIIPYTUMA B aOCOTIOTHO HEYIIPYTUM yaaphl, a0COIOTHO TBEPOE TEIIO, phlvyar, OJI0K,
LEHTP TSKECTH TeJla, LIEHTP MaccC, BBIHYKJICHHbIE, CBOOOIHbIE (COOCTBEHHBIE) U 3aTyXarollue
KosieOaHus, MepUOINIECKOe IBUKEHUE, PE30HAHC, BOJHOBOW MPOIIECC, MEXaHWYECKasl BOJIHA,
MpOoJIOJIbHASL BOJIHA, TIOTIEPEYHAsl BOJHA, TapMOHHMYECKAas BOJIHA, MOJISIpU3AIds, JIMHEHHO-
MOJISIPU30BaHHAs] MEXaHWUECKasi BOJIHA, TIJIOCKOCTh MOJISPU3AINH, CTOSYast BOTHA, MYYHOCTH U
Y376l CTOSTYEH BOJIHBI, MOJBI KOJICOAHWH, 3ByKOBas BOJIHA, BBICOTa 3BYKa, 3ddexr Jlomrepa,
TeMOp ¥ TPOMKOCTD 3BYKa;

-laBaTh OMNpeneieHus (PU3NYeCKHX BEJIWYWH: TepBas W BTOpas KOCMHYECKHE CKOPOCTH,
UMITYJIbC CHJIBI, UMITYJIBC Teja, padoTa CHJIbI, MOTCHIMANbHAS, KHHETUYECKAs W IIOJTHAS
MEXaHWYeCKasi SHEPTHUS, MOITHOCTh, MOMEHT CHJIBI, TUIEYO CHJIBI, aMIUIUTY/a, YacTOTa, IEPHO]]
u (aza konebaHUi, cCTaTUYECKOE CMEIeHHe, JUIMHA BOJIHBI, HHTEHCUBHOCTh 3BYKa, YPOBEHBb
WHTEHCUBHOCTH 3BYKa;

WCIIOJIB30BATh IS OMMCAHUS MEXaHUICCKOTO JIBIKCHUS KHHEMATHYCCKUE BEJTMYUHBI: PaJIHYC-
BEKTOp, TEpeMeleHre, MyTh, CPEIHSsS ITyTeBas CKOPOCTh, MTHOBEHHAS M OTHOCHUTEIbHAsS
CKOPOCTH, MITHOBEHHOE W IIEHTPOCTPEMHUTEIHLHOEC YCKOPEHHS, MEePHUO] M YacTOTa BpalleHUs,
YIJIOBasl U IMHEWHASI CKOPOCTH;

- (GopMynmHpOBaTh: TMPUHIUI HMHEPIUU, TPHUHIMI OTHOCUTEIBHOCTH [aymmmies, TPUHIUT
CYMEPIIO3UIUN CHJI, 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOH ['yKa, 3aKOHBI
COXpaHEHHUS UMITYJIbCAa M SHEPTUHU C yUETOM I'PaHHI] UX MPUMEHHUMOCTH, YCIOBUS CTATHUYECKOTO
PaBHOBECHS IS TTOCTYIIATEIHFHOTO W BPAIIATEIILHOTO JIBYKCHHUS,

- OOBSCHATH: TPHUHIUI ACHCTBUS KPYTUIBHBIX BECOB, MPHHIIUI PEAKTUBHOTO JBW)KCHUS,
pasinure 3ByKOBBIX CHTHAJIOB IO TEMOPY U TPOMKOCTH;

- Pa3bACHATH. OCHOBHBIC TOJOKEHUS KWHEMATHKH, MPEICcKa3aTelbHYI0 U OOBICHUTEIHHYIO
(GYHKIIUY KJIACCUYECKOW MEXaHUKU;

- OINKCHIBATh: JEMOHCTPAIMOHHBIC OMBITHI bOWIs M omnbITel ['amuies s uccleqoBaHUS
SIBJICHUSI CBOOOJHOTO MAJCHHS TeJ; SKCIEPUMEHTHI 10 M3MEPEHHIO YCKOPEHHS CBOOOJHOTO
MAJICHUS ¥ U3yYEHUIO JIBHKEHUS Teia, OPOIICHHOTO TOPU30HTAIBHO, OIIBIT

Kapennnma mno M3MEpEHHUIO TPABUTAIMOHHOW ITOCTOSIHHOM, SKCIIEPUMEHT IO H3MEPEHUIO
Kod(ppuImeHTa TpeHUsI CKOJIBXKEHHUS, SKCIICPUMEHT 110 TIPOBEPKE 3aKOHA COXPAHCHUS YHEPTHUH
TP JICUCTBUM CHJI TSOKECTH M YIPYTOCTH, JEMOHCTPAIIMOHHBIE OTBITHI 0 PACIPOCTPAHCHUIO
MPOJIOJILHEIX BOJH B TMPY)KWHE W B Trasze, MOIMEPEYHBIX BOJH — B NPYXHHE U B IIHYpE,
IKCIIEPUMEHT TI0 HW3MEPEHUI0 ¢ TmoMoIisio dddekra Jlorumepa CKOPOCTH JABHKYIIHXCS
00BEKTOB: MaITUH, aCTPOHOMHUYECKUX 00BEKTOB;

-  Ha0mIOmaTP W WHTEPIPETHPOBATH  PE3YJBTAThl  JEMOHCTPAIIMOHHOTO  OTIBITA,
MOJITBEPKTAFOIIETO 3aKOH MHEPIIUU;

- WCCJIeIOBATh: JIBIDKCHUE Tella 10 OKPY)KHOCTH IO JEHCTBUEM CHJI TSDKECTH M YIPYTOCTH,
BO3MOXHBIC TPACKTOPHH Tejla, IBUXKYIIETOCS B TPABUTAIIMOHHOM I10JIC, JIBM)KCHHUE CITyTHUKOB
Y TUIAHET; 3aBUCUMOCTH Mepro/Ia KoieOaHui NPYKHHHOTO MasTHUKA OT YKECTKOCTH MPYKHUHBI
M MacChl Tpy3a, MaTeMaTUYECKOTO MasTHUKAa — OT JIJIMHBl HUTH U YCKOPEHHUS CBOOOJIHOTO
MajieHus, paCPOCTPAHEHUE CECMUYECKUX BOJIH, SIBIICHUE TIOJISIPU3AIINY;

- Jienath BBIBOJBI: 00 OCOOEHHOCTSX CBOOOJHOTO TAJeHUS Tel B BaKyymMe U B BO3JyXe,
CpaBHHMBATh WX TPACKTOPUH; O MEXAaHHM3ME BO3HHUKHOBEHHS CWJIBl YIPYTOCTH C IOMOIIBIO
MEXaHHYECKOW MOJIETTH KPUCTAJJIA; O TPEHMYIIECTBAX HCIIOIh30BAHUS

HHEPreTUYECKOTO MOX0/a MPU PEIICHUHU Psjia 3a/1a4 JUHAMHUKH; O JETAISIX MEXTYHAPOIHBIX
KOCMHUYECKUX MPOTPaMM, UCTIOIb3Ys 3HAHUS O TICPBOM U BTOPOH KOCMHYECKHX CKOPOCTSX;



- NIPOrHO3MPOBATH BIIMSIHUE HEBECOMOCTH Ha IOBEJACHUE KOCMOHABTOB IIPU JUIMTENIbHBIX
KOCMHMUYECKUX I0JIeTaX, BO3MOXHbBIE BapUAHThl BBIHYKICHHBIX KOJ€OaHUI OJHOIO U TOTO K€
IIPY’KMHHOTO MasiTHUKA B CPENAX C Pa3HOU IJIOTHOCTBIO;
- IPUMEHATH ITOJIYYEHHBIE 3HAHUS JJI1 PELICHUs PAKTUYECKUX 3a1a4.

MouJiexkyasipaasi pusnka U TepMOAUHAMHUKA
IIpenmeTHbIE pe3yabTaThl OCBOCHHS TEMBI IIO3BOJISIOT:
- JaBaTh OIIPEACIICHUS IOHATHN: MOJIEKYJa, aTOM, HM30TOIl, OTHOCUTEIbHAs aTOMHAsl Macca,
MOJIb, ITOCTOSIHHAsA ABOTaipo, CTALIMOHAPHOE PaBHOBECHOE COCTOSIHME ra3a, TeMIeparypa Tea,
aOCOJIIOTHBIN HYJIb TEMIIEPATYPbI, U30IIPOLECC, N30TEPMUUECKHH,
M300apHBI U U30XOPHBIN MpoLEecchl, (pa3oBbIid Mepexo, Map, HACHILIEHHBIA Map, UCIApEHUE,
KHUIICHUE, KOHJICHCAIHs, [IOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHKUE, MEHHCK, YIOJl CMA4YUBaHUs,
KallWJULIPHOCTb,  IIJIABJICHWE,  KPUCTAJUIM3alMs,  yAelIbHas  TEIuloTa  IUIABJICHUS,
KpHUCTaJUINYecKas peleTKa, 3JeMeHTapHasl sueiika, MOHOKPUCTAII, MTOJIMKPUCTAILI, aMOp(HbIe
Tela, KOMIIO3UTHI, TMOJIUMOPPU3M, aHU30TPOIHUA, U30Tponus, aAepopmanus (ympyras,
IUTACTUYECKAasA), YUCIIO CTeleHed CBOOOJbl, TEIIOOOMEH, TEIUIOM30JUpOBaHHAs CHUCTEMA,
anuabaTHBIN Mpolecc, TeIUIOBbIE ABUTaTeNN, 3aMKHYTHIN [IUKJI, HEOOpaTUMBII Ipoliece;
- JaBaTh ompeeNeHus (U3MUECKUX BEJIIMYUH: KPUTHUYECKas TeMIlepaTypa, yAelbHas TerioTa
napooOpa3oBaHus, TeMIlepaTypa KHUIEHHs, TOYKAa pOCHI, JIaBJIEHWE HACBHIIIEHHOIO I1apa,
OTHOCHUTEINIbHAsI BIJIAKHOCTh BO3/lyXa, CHJIA ITOBEPXHOCTHOI'O HATSKEHHUS, MEXaHHYECKOE
HalpspDKEHWE, OTHOCUTENBHOE Y/UIMHEHHWE, IIpeleN YIPYrOoCTH, Ipeled IPOYHOCTH IIpU
PaCTSDKEHHM W C)XKaTUW, BHYTPEHHSSA DJHEPrus, KoamyecTBo Terwiorsl, KIIJ[ TemmoBoro
JBUTATEIS;
- UCIOJIb30BaTh CTATUCTHUYECKUH MOAXOJ AJIsi ONKCAHUS MOBEICHHUS COBOKYIMHOCTH OOJIBIIIOTO
Yycla 4YacTUL, BKIIOYAKOMMKA BBEICHHE MHMKPOCKONMYECKMX MW  MaKpPOCKOIHNYECKHUX
I1apaMeTpoB;
- Pa3bACHATH OCHOBHBIE IIOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BEILECTBA,
- KJITaCCU(HUIIMPOBATH arperaTHble COCTOSIHUS BEILECTBA;
- XapakTepu30BaTh M3MEHEHUS CTPYKTYpbl arperaTHbIX COCTOSHUM BellecTBa Mpu (pa3zoBbIX
epexoax;
- (hopmynpoBaTh: ycI0BUS UCATBHOCTH Ta3a, 3aK0H [ 'yKa, 3aKOHBI TEPMOJAMHAMUKH;
- OIKACHIBATH: SIBJICHHWE WOHU3ALMU; JEMOHCTPALMOHHBIE OSKCIEPUMEHTHI, I1O3BOJISIOLINE
YCTaHOBUTH JIJIS Ta3a B3AMMOCBSI3b MEX/Y €ro JaBjIeHUEM, 00bEMOM, MACCON U TEMIIEPATYPOK;
DKCIIEPUMEHT: 10 U3YYECHHUIO MU30TEPMUUYECKOr0 IpoLecca B rase, o U3y4EeHUIO KallWIIAPHBIX
SIBJICHUH, 00YCIIOBJICHHBIX MOBEPXHOCTHBIM HATSKEHHUEM KHUJIKOCTH, 10 U3MEPEHUIO YJEeIIbHOM
TEIJIOEMKOCTH BEIIECTBA;
- OOBSACHATH: BIMSHHUE COJHEYHOTO BETpa Ha arMmocdepy 3eMiH, OMBIT C paclupeaeicHHEeM
4aCTULl MJCAJIBHOTO Tra3a II0 JBYM IIOJIOBUHAM COCYJa, TIa30BbIE 3aKOHbI HAa OCHOBE
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEIIECTBA, OTINYUE
KPUCTAINTMYECKUX TBEPABIX TEA OT aMOpP(PHBIX, OCOOEHHOCTh TEMIEPATyphl Kak MapaMmerpa
COCTOSIHUSI CUCTEMBI, IPUHIIMII JE€HCTBUS TEIUIOBBIX JBUTATEIIEH;
- PEJICTABIIATh PACIIPENEICHUE MOJIEKYJI HIECAIBHOTO Ira3a o CKOPOCTSIM;
- HaOmoJaTh M UWHTEPHPETUPOBATH: SBJICHHWE CMAYMBAHUA U KaNWUISpHbIC SIBJICHMUS,
NpOTEKAIONIMe B NPUPOJE M OBITY; pe3ylbTaThl OMNBITOB, WIUTIOCTPUPYIOIMIMX W3MEHEHUE
BHYTPEHHEW YHEPTHH TeJa MIPU COBEPIICHUN pa0bOThI, iBICHHE TUPPY3HH;
- CTPOUTH IpaUKU 3aBUCUMOCTH TEMIIEpaTypbl Tejla OT BpEMEHU NMPHU HAarpeBaHUM, KUTICHUH,
KOHJCHCAIINH, OXJIAXKICHUH; HAXOIUTh U3 IPAPUKOB 3HaYEHUSI HEOOXOIUMBIX BEJIMYHH;
- ouenuBath KII/ pa3inyHbIX TEIUIOBBIX JBUTATENEH;
- JIenaTh BBIBOJ] O TOM, YTO sIBJIEHUE AUPPy3UH ABIAETCS HEOOPATUMBIM ITPOLIECCOM;



- IPUMCHATD ITOJYYCHHBIC 3HAHUSA K O0O0BSICHEHHIO HBJ'IGHI/II\/’I, Ha6JIIOI[aeMbIX B IpUPOJC U 6BITy.

DJIeKTPOAUHAMHUKA
[IpeameTHbIe pe3ybTaThl OCBOSHUS TEMbI TO3BOJISIOT:
- JaBaTh OMNpEJEICHUsS TOHITHH: TOYCYHBIM DIICKTPHUYCCKUN 3apsj, JJICKTPUUICCKOE
B3aMMOJICHICTBHE, OJEKTpU3aIlds TeJ, DJJEKTPUUYSCKH H30JMpOBaHHAs CHUCTeMa Tel,
ANEKTPUYECKOE T0JIE, TUHUU HAMPSXKEHHOCTU 3JEKTPOCTATUYECKOTO MO,
SKBUINIOTCHIIMATbHAS TMOBEPXHOCTh, KOHJCHCATOp, CBOOOJIHBICE W CBS3aHHBIC 3apsbl,
MIPOBOJIHUKH, JIUAJICKTPUKH, TIOJYIIPOBOJAHHUKH, OJIECKTPUUECKHH TOK, HMCTOYHHUK TOKa,
CTOPOHHUE CWJIbI, JAbIPKA, M30TONMHUYECKUN d(DPeKkT, MmociaeaoBaTeIbHOE W TNapalieIbHOE
COCTUHCHUS MIPOBOIHUKOB, KYIIEpOBCKHUE napsl 3JIEKTPOHOB, AIEKTPOJIUTHI,
ANEKTPOJIUTUYCCKAST JUCCOIMAIMS, CTEICHb JMCCOLMAINH, dJeKTPOIN3, HOHU3AIMS, TIa3Ma,
CaMOCTOSITEIPHBIM M HECAMOCTOATENbHBIA pa3psbl, MAarHUTHOE B3aWMOJCHCTBUE, JIUHUU
MarHMTHOW MHIYKIIUH, OJJHOPOJHOE MAarHUTHOE T0JIe, COOCTBEHHAS! MHIYKIIUS, TUaAMarHeTHKH,
rmapaMarHeTuku, (heppoMarHeTUKHU, OCTaTOYHAs HaMarHWYEeHHOCTh, KpHBas HaMarHUIMBAHMUSI,
AJICKTPOMArHUTHAS WHAYKIHS, WHIYKIIMOHHBIA TOK, CAMOWHIYKIIMS, MarHUTOXJICKTPHUECKas
WHIYKIUSI, KOJeOaTeNbHbI KOHTYp, PE30HAHC B KOJEOATEIHLHOM KOHTYpE, COOCTBEHHas U
MIpUMECHas TPOBOJIUMOCTD, IOHOPHBIC M aKIIENTOPHBIEC MPUMECH, P—N-TIEPEX0/1, 3aMUPAOIIHIA
CJIOH, BBITIPSIMJICHHE TIEPEMEHHOT0 TOKa, TPAH3UCTOP, TpaHChopMaTop,
JJICKTPOMAarHUTHAas  BOJIHA,  Oerymmas  rapMOHHYECKass  JJICKTpOMAarHUTHAas  BOJIHA,
IJIOCKOTIONApU30BaHHas (WM JIMHEHHO-TIONSAPU30BaHHAsA)  AJICKTPOMAarHuTHasE  BOJIHA,
MIJIOCKOCTH TOJISIPU3AIIAN AJICKTPOMArHUTHON BOJIHBI, (DPOHT BOJIHBI, JIYY, PaIHOCBSI3b,
MOMYJISIIHS ¥ IEMOTYJISIUS CUTHAIA, aMIUTMTYTHAS U YaCTOTHAsT MOIYJISAIIHS, IIEPEeTHUA PPOHT
BOJIHBI, BTOPUYHBIE MEXAaHMUYECKHE BOJHBI, MHHUMOE M JCHCTBUTEIHbHOE H300paKEHUS,
MpeJIOMJICHUE, TIOJIHOE BHYTPEHHEE OTpakKeHHUE, IUCIIEPCUs CBETa, TOUCUHBIN UCTOYHUK CBETA,
JH3a, (hOKaJIbHAS IIOCKOCTh, aKKOMO/IAITNS, JIyTla, MOHOXPOMATHYECKasl BOJIHA, KOTEPCHTHBIC
BOJIHBI M HICTOYHUKH, HHTEP(PEPEHITHS, TIPOCBETIICHUE ONTHUKH, U pakius, 30Ha Openens;
- JlaBaTh OmpejaesieHus] (PU3NUECKUX BEJIWYWH: HANPSHKEHHOCTh JJIEKTPOCTATHUYECKOTO MOJIs,
MOTEHIIMAT  DJIEKTPOCTATUYECKOTO  TOJs, Pa3HOCTh  IMOTEHIMAJIOB,  OTHOCHUTEJbHAs
JTUJIEKTPUYECKass TMPOHMUIIAEMOCTh CPEJIbl, D3JIEKTPOEMKOCTh YEIMHEHHOIO IPOBOJIHUKA,
AIEKTPOEMKOCTh KOHJAEHcaTopa, cuia Toka, IDJC, compoTuBiieHME TPOBOAHMKA, MOUIHOCTH
ANEKTPUUYECKOTO TOKA, YHEPTUSI MOHU3AIIMH, BEKTOP MATHUTHOW MHAYKI[UU, MarHUTHBIN MOTOK,
cuna Ammepa, cuia JlopeHia, ”HIYKTUBHOCTh KOHTYpa, MarHUTHasi MIPOHUIIAEMOCTb CPEIbI,
daza xonebaHuil, JEUCTBYIONIEE 3HAYCHUE CHIIBI IMEPEMEHHOIO0 TOKAa, TOK CMEIIECHHUS, BpEeMS
penakcaiuy, €MKOCTHOE COMPOTUBICHHE, WHIYKTHUBHOE COMPOTUBICHHUE, KOIPPUIIMEHT
ycuieHus, koddumueHT Tpanchopmanuu, JJIMHA BOJIHBI, IIOTOK YHEPTUHU U TUIOTHOCTH MMOTOKA
SHEPTUM DBJEKTPOMArHUTHOM BOJHBI, HWHTEHCHUBHOCTH JJICKTPOMArHUTHOM BOJIHBI, YTOJI
MajieHus, yrojd OTPaXCHHs, YroJ MPEeJIOMIICHMs, aOCONIOTHBIM IMOKa3aTelb MPEIOMIICHUS
Cpelbl, YroJl TOJIHOTO BHYTPEHHETO OTPaKCHUS, MPETOMIISIONINNA yTroi MPU3MBI, JTUHEHHOE
YBEJIMYEHUE ONTUYECKON CUCTEMBI, ONITUYECKAsl CUJIa JIMH3bI, TONIEPEUYHOE YBEIIMUCHUE JIMH3HI,
pacCTOsSIHUE HAWJIY4YIlIer0 3pEHHUs, YIJIOBOE YBEIWYEHUE, BpeMsl M JJIMHA KOTE€PEHTHOCTH,
reoMeTpuuecKkass pasHOCTh XoAa HWHTEephEpUPYIOIIMX BOJH, TMEpUOA U pa3pelraronias
CHOCOOHOCTh U PAKITMOHHON PEIIETKH,
- OOBSICHATH TPUHIUI JEHCTBUS: KPYTHIBHBIX BECOB, CBETOKOMUPOBAIBLHOW MAIIIMHBI,
BO3MOKHOCTb UCIIOJIb30BAaHMSI SIBICHUS JJICKTPHU3ALUKA TIPH MOJTYYSHUH JaKTUIOCKOMAYECKUX
OTMEYATKOB, MPHUHIIUIT OYMCTKU ra3a OT YTOJbHOW MBUIM C MOMOIIBIO JIEKTPOCTATUUECKOTO
bunbTpa, MPUHLIUT JCUCTBUS IIyHTa u JI00aBOYHOTO CONPOTHUBIICHHUS,
ANEKTPOU3MEPUTEIHLHOIO0 MpuOOpa MATHUTOAIEKTPUUECKON CHCTEMBI, JJIEKTPOJBUTATEIS



IOCTOSIHHOTO ~ TOKa, Macc-ciekTrporpada, LIHUKIOTPOHA, IOJYINPOBOJHUKOBOTO  JIHOJA,
TpaH3UCTOpa, TpaHCPopMaTopa, IEeHepaTopa INEPEeMEHHOr0 TOKa, ONTHYECKUX MpHOOpOB,
YBEJIMYMBAIOIIMX YroJI 3pEHUS: JTYIbl, MUKPOCKOIIA, TEJIECKOIIA;

- OOBACHATH: 3aBUCHUMOCTB 2JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT ILIOMAAH IUIACTUH U
pPacCTOSHHSA MEXIYy HUMH, YCIOBUS CYLIECTBOBAHMS HIIEKTPUYECKOIO TOKA, KadyeCTBEHHO
SBJICHHE CBEPXIPOBOJAMMOCTH COTJIACOBAHHBIM [IBHKEHUEM KYIEPOBCKUX Iap 3JIEKTPOHOB,
MPUHLMIBI IEPEIaYM JIEKTPOIHEPTUH Ha OOJIBIINE PACCTOSIHUS, 3aBUCUMOCTh HHTEHCUBHOCTHU
IEKTPOMAarHUTHON BOJIHBI OT YCKOPEHHs M3JIy4aroIlel 3apsKEHHOW YAaCTHULBI, OT PACCTOSHMS
70 WCTOYHMKA W3IYyYEHHs M €ro 4YacToThl, B3aMHOE YCWIEHHE U OcllabjieHhe BOJIH B
MIPOCTPAHCTBE;

- (popMyNIMpOBaTh: 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsaa M 3akoH KynoHa, rpaHuibl Ux
IIPUMEHUMOCTH; 3aKOHBI OMa i1 OAHOPOIHOTO IIPOBOJHUKA, Ul 3aMKHYTOM LIENH C OJHUM U
HECKOJIbKUMHU UCTOYHUKAMH, 3aKoH Dapazest, mpaBuio

OypaBuMKa W TMPABUJIIO JIEBOW PYKH, MPUHIUIBI CYNEPHO3UIMH MArHUTHBIX IOJIEH, 3aKOH
Awmrniepa, npuHuun ['rolireHca, 3aK0H OTPa)XEHUs, 3aKOH MPEIOMIIEHUS, TpUHIMUN [ rolireHca—
@penernsi, yCI0BUS MUHUMYMOB 1 MAaKCHMYMOB IIPU UHTep(hEepeHInn

BOJIH, YCIOBUS JAMUQPPAKIMOHHOTO MHHUMYyMa Ha IIE€TM M TIJIABHBIX MAaKCUMYyMOB IpH
IUpakIuu cBeTa Ha TU(PaKLIMOHHON PEIIETKE;

- YCTaHaBJIMBaTh AHAJIOTHIO MEXKY 3aKOHOM KylioHa ¥ 3aKOHOM BCEMHMPHOTO TSATOTEHUS;

- ONUCHIBATh: JEMOHCTPAL[MOHHBIE SKCIIEPUMEHTHI 0 3JEKTPU3ALMU TelI U OOBACHATH HMX
pE3yNbTATHI; AKCIIEPUMEHT () U3MEPEHUIO AIIEKTPOEMKOCTH KOH/IEHCATOpa;
J€MOHCTPALMOHHBIN OIBIT Ha IOCJIEI0BATENBHOE U NApAJIIENbHOE COEAUHEHUS IPOBOAHHUKOB;
CaMOCTOSITENIBHO IIPOBEJIEHHBIM 3KCIIEPUMEHT IO M3MEPEHHUIO CUIIbl TOKAa M HAIPSDHKEHUS C
IIOMOILBIO aMIIEpMETpa U BOJIBTMETPA, 10 u3MepeHno JJIC U BHYTPEHHETO CONPOTUBIICHUS
MIPOBOJHMKA; PyHIaMEHTalbHbIE (PU3NUECKUE ONBITHI JpcTeaa U AMIiepa, MOBEIeHUE PaMKH C
TOKOM B OJTHOPOJHOM MarHUTHOM II0JIE,

B3aMMO/JICHCTBHE TOKOB; JIEMOHCTPAaLlMOHHbIE ONbITEI Papajes ¢ KaTylIKaMH U HNOCTOSHHBIM
MarHuTOM, OMNbBITBI ['€HpH, SBJIEHHE HJIEKTPOMArHUTHOM WHAYKIIMH; 3HEProoOMEeH MEXIy
AJIEKTPUYECKUM M MarHUTHBIM IIOJIEM B Koyie0aTeTbHOM KOHTYpEe M SBJICHHE DPE30HAHCa,
ONMCHIBATh BBIIPSIMIICHHE MEPEMEHHOTO TOKAa C IOMOIIBIO TMOJIYNPOBOJHUKOBOIO JHOAQ;
MEXaHW3M JIaBJICHHUS JJEKTPOMAarHUTHOW BOJIHBI; ONBIT MO COOpKEe MPOCTEHIIEero
paavonepeaTyuka M PpaguONpPUEMHHUKA, OMBIT MO HW3MEPEHHUIO IOKa3aTels MpeIoMIIeHUs
CTEKJIA; SKCIIEPUMEHT 10 U3MEPEHMIO JIJIMHBI CBETOBOM

BOJIHBI C TIOMOILBIO JU(PPAKIIMOHHOMN PEIIeTKH;

- ONpeneNsITh HalpaBj€HUE BEKTOpAa MAarHUTHOM MHIYKUMU M CUJIblL, JEWUCTBYIOLIEH Ha
IIPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE;

- HAOMIOZATh M MHTEPIPETUPOBATBH: SIBICHHUE ODJICKTPOCTATUYECKOW HWHIYKIUH, TEIIOBOE
JeICTBUE AIIEKTPUUYECKOTO TOKA, IEpelady MOUTHOCTH OT UCTOYHUKA K MOTPEOUTEINIO, SIBICHUS
OTpaXeHHsI W TPEJOMJICHUS CBETOBBIX BOJIH, SBJICHHUE IMOJIHOTO BHYTPEHHErO0 OTPaKeHWs,
SBJICHUE JMCIIEPCUU, pE3YNbTaThl (ONUCHIBATh) JEMOHCTPALMOHHBIX JKCIIEPUMEHTOB I10
HAOJIOZICHUIO ABJICHUH nHTEpdepeHn u 1udpaKkiuy cBeTa;

- TMPUBOAUTH TPUMEpPHl HCMOJb30BAHUS SIBICHHUS DJICKTPOMATHUTHOM HMHAYKIHUHU B
COBPEMEHHOI TEXHMKE: B JIETEKTOPE METajlla B a3poIopTy, MOE€3/1€ Ha MarHUTHOM MOJYIIKE,
obrToBEIX CBY-meuax, 3amucu U BOCIIPOU3BEACHUN MH(POpPMAIMH, TeHEpaTOpax NepeMEeHHOTOo
TOKa,

- MCCIIEI0BaTh: CMEIIAHHOE CONPOTHUBIECHUE IMPOBOJHUKOB, 3JIEKTPOIU3 C MOMOIIBIO 3aKOHOB
Qapanes; MexaHU3M O00pa3oBaHUS W CTPYKTYpPYy paJualMOHHBIX II0SCOB  3eMJIH,
IIPOrHO3UPOBATh U aHAIM3UPOBATH UX BIUSIHHUE HA KUZHEIECATEIBHOCTD B



3€MHBIX YCIOBUSX;
- UCNOJb30BaTh 3aKOHbl OMa Ui OJHOPOJHOIO NPOBOJHMKA M 3aMKHYTOM L€, 3aKOH
JIxoyns—IJIeHna aiist pacyeTa 3IEKTPUIECKHUX LIETIEH;
- KJTaCCH(UIMPOBATH JUAMA30HbI YACTOT CIIEKTPA AIEKTPOMATHUTHBIX BOJIH;
- CTPOUTH U300paKeHUs U XOA Jydell Mpu MpeJoOMJICHUM CBETa, M300pa’keHUE NpeaMeTa B
coOuparolieil 1 paccenBarolel TMH3aX;
- ONpPENENATH TOJIOKEHUSI M300paKeHHs TMpeAMeTa B JMH3E C MOMOIIBIO (OPMYJIBl TOHKOU
JIMH3BL;
- aHAJIM3UPOBATh YEJIOBEUECKUH IJ1a3 KaK ONTHYECKYIO CUCTEMY;
- KOPPEKTUPOBATH C MTOMOIIBIO OYKOB JIe(hEKTHI 3pEHUS;
- JIeNaTh BBIBOJBI O PACHOJIOXKEHUH MU(GPAKIHOHHBIX MHHAIMYMOB Ha DKpaHE 332 OCBEIEHHOU
IIEJIbIO;
- BEIOMpATh CIIOCOO MOJIy4YEHUSI KOTEPEHTHBIX UICTOYHUKOB;
- pa3nmu4ath TUGPAKIHOHHYIO KapTHHY NpH AU(PAKINK CBETa Ha MIETH U Ha TU(PAKIIHOHHON
peleTkKe;
- NPUMEHATH MOJyYeHHbIE 3HAaHUS A OOBSICHEHHS HEU3BECTHBIX paHee 3JIEKTPUUYECKHX
SIBIICHUM, TSI PEIICHHS MPAKTHYECKUX 3a/1a4.
OCHOBBI cIIeNUATbHON TeOPUU OTHOCHTEJIbHOCTH

[IpenmeTHBIE pe3ysIbTaThl OCBOESHUS TEMBI T03BOJISIOT:
- JaBaTh omnpejaeneHuss NMoHATuil: paguyc LlBaprmmiabaa, TOPU30HT COOBITHM, cOOCTBEHHOE
BpeMsl, SHEPTHsI IOKOsI TeIa,
- (hopMynupOBaTh MOCTYJIATHl CHEIUATIBHON TEOPHUH OTHOCUTEIBHOCTH U CIICACTBHUS U3 HUX;
YCIIOBHSI, IPU KOTOPBIX MPOUCXOIUT AHHUTUIISILIUS U POXKICHUE Maphl YaCTHUIL;
- OTMMCHIBATh MPUHIMITAATIBHYIO CXeMY ombiTa Malikenscona—Mopaw;
- Ienath BBIBOJ, YTO CKOPOCTh CBETa — MAaKCHMAaJIbHO BO3MOXKHAsI CKOPOCTh PAaCIPOCTPaHCHHS
J000r0 B3aUMOJICHCTBHS;
- OIICHUBATh KPUTHUYECKUH PaJNYC YEPHO JIBIPBI, SHEPTUIO MMOKOS YACTHIL;
- 00BACHATH 3P (PEKT 3aMeIJICHHUs] BPEMEHH, OINPeesiTh COOCTBEHHOE BPEMS, BpEMs B Pa3HBIX
MHEPLHUAIbHBIX CUCTEMax 0TCUeTa, OJTHOBPEMEHHOCTh COOBITUH;
- IPUMEHATh PEIATUBUCTCKUIA 3aKOH CIIOKEHUSI CKOPOCTEH /IS pellIeHHs MPAKTUUECKUX 3a/1ad.

KBanrtoBas ¢usuka. Pu3uka aroMa 1 AaTOMHOI0 sApa
[IpenmeTHBIE pe3yIbTaThl OCBOSHUS TEMBI TO3BOJISIOT:
- 1aBaTh OIPE/CNICHUs MOHATUI: TEIJIOBOE U3JIy4eHHEe, aOCOIOTHO YepHOe Telo, GoTodhdexT,
($OTOdNEKTPOHBI, (POTOTOK, KOPIYCKYJISPHO-BOJHOBOW JIyallu3M, SHEPreTHUECKUH YpOBEHD,
JIMHEWYAThIl CHEKTpP, CHOHTAHHOE M WHAYUHPOBAHHOE W3JIyYEHUE, JIa3ep, NPOTOHHO-
HEHTpOHHAsT MOJENb s/pa, HM30TOIBI, PaJAMOaKTUBHOCTH, ajb(a- U OeTa-pacmaj, raMma-
U3Ty4YeHHEe, UCKYCCTBEHHAsI PaJMOAKTUBHOCTb, IETIHAs PEaKLUs JEJCHUS, SIACPHBINA peaKTop,
TEPMOSICPHBIA CHHTE3, dJIEMEHTAPHBIC YaCTHUIIBI, (DYHIaMEHTAILHBIC YaCTHIIbI, aHTUYACTHUIIA,
AHHUTWIISALNS, JICTITOHHBIN 3apsijl, MIEPEHOCUYHUK B3aUMOJCHUCTBUS, OAPUOHHBIN 3apsill, aJApOHEI,
JICITOHBI, ME30HBI, OAPUOHBI, TUTIEPOHBI, KBAPKH, TIIIOOHBI;
- TaBaTh onpeeseHus GU3NIECKUX BEIUYNH: paboTa BBIXOa, KpacHas rpanuna gorodddexra,
yIenbHast SHEPTHsl CBSA3H, ACPEKT MACChI, IIEPUO/T TOTypacaaa, akTHBHOCTh PaIHOAKTHBHOTO
BEIIECTBA, DOHEPreTHYECKUH BBIXOA SACPHOM peakuuu, Kod(QOUIMEHT pPa3sMHOKCHHS
HEHTPOHOB, KPUTHYECKAsi MacCa, /1032 MOTJIOMIEHHOTO U3TyYeHHS, KOAPPHUIIMEHT Ka4eCcTBa;
- Pa3bACHATH OCHOBHBIC TOJIOKCHHUSI BOJTHOBOM TEOpPHM CBETa, KBAHTOBOW rumote3bl [lmaHka,
TEOPUH aTOMa BOJOPOA;



- (opmynMpoBaTh: 3aKOHBI TEIUIOBOro m3nydeHus: Buna m Credana—bonbiiMana, 3aKOHBI
dbotorddexra, cooTHomeHus: HeomnpeaeneHHocrei ['eitzendepra, mocrynarel bopa, mpuHImn
[Taynm, 3aKOHBI COXpaHEHUS JEITOHHOTO ¥ 0aPHOHHOTO 3aPsI/IOB;
- OIICHMBAaTh JUIMHY BOJHBI Ji¢ bpoilyis, COOTBETCTBYIONIYIO ABW)XKCHHIO JJICKTPOHA,
KMHETUYECKYIO DHEPTrHUIo 3IeKTpoHa npu ¢otorddexTe, UIMHY BOJIHBI CBETA, UCIYCKAeMOTO
aTOMOM BOJIOPO/Ia;
- OMHCHIBATh TPUHIUIHAAILHYIO cXeMmy ombiTa Pesepdopaa, NpeaIoKUBIIETO IUIAHETAPHYIO
MOJIENTb aTOMa;
- OOBSICHATH PUHIUIT ACUCTBUS Jla3epa, sACPHOTO PeaKkTopa;
- CPaBHHMBAThH U3ITyYEHHE Jla3epa ¢ U3ITYICHUEM JIPYTUX UCTOYHUKOB CBETA;
- 00BSACHATH CIOCOOBI 00ecTieueHrs 0e30MacHOCTH SIIEPHBIX peakTopoB u ADC;
-  TPOTHO3UPOBATH KOHTPOJUPYEMBIH €CTECTBEHHBIM paaualMOHHBIA (QOH, a TaKxke
paloHaIbHOE MPUPOIOTOIH30BAHUE TP BHEIPEHUH YIPABISIEMOI0 TEPMOSIEPHOTO CUHTE3a
(YTO);
- KJ1accu(pUIMpoOBaTh dJIEMEHTAPHBIE YACTHUIIBI, MTOPA3AeIsisd UX Ha JIENTOHBI U aJIPOHBI;
- OMUCBIBATh CTPYKTYPY aIPOHOB, IIBET U apOMAaT KBAPKOB;
- IPUBOJIUTH MPUMEPHI ME30HOB, TUTIEPOHOB, TITIOOHOB.

JBoonus Beeaennoi
[IpenmeTHbIE pe3yabTaThl OCBOCHHS TEMBI TIO3BOJISIOT:
- ZIaBaTh OMPEIEJICHUS MOHITHI: aCTPOHOMHYECKHE CTPYKTYpBI, IJIaHETHAsl CUCTEMA, 3Be3/1a,
3BE3/IHOE CKOTUICHHE, TATaKTHKH, CKOTIJICHHE ¥ CBEPXCKOIUICHHUE TATaKTHK, BeenenHas, Oernbrii
KapJIMK, HEUTPOHHAS 3BE3/1a, YepHasl JbIpa, KPUTHUUECKAS
TUIOTHOCTH BceneHHoi, peMKTOBOE U3TyuyeHue, MPOTOH-TIPOTOHHBIN 1IUKII, KOMETa, aCTEPOU/I,
myJabcap;
- UHTEPIPETUPOBATh pe3yIbTaThl HaOM0ieHU Xa00a 0 pa30eraHuy rajlakTUk;
- popMyupoBaTh 3aK0H Xab071a;
— KJIaccuUIMPOBaTH OCHOBHBIE MIEPUO/IbI dBOIOIHNH Bee-
JIEHHOW nociie bonbkmoro B3phIBa;
- IPEACTABIIATH MOCJIEIOBATEIILHOCTS 00pa30BaHus IEPBUYHOTO BEIIECTBA BO BeeneHHow;
- OOBSICHSTH MPOIIECC IBOJIIOIUU 3BE31, 00pa3oBaHus U HBOMIOINH COIIHEYHOW CUCTEMBI,
- ¢ oMokt Mozenu dpuamaHa IpeCTaBIsATh BOZMOKHBIE CIICHAPHH IBOJIOINH BceeneHHoi
B OyayIem.
Boinycknuk na yenyonennom ypoene noayuyum 603MOHCHOCHb HAYUYUMBCA .
* NposepsMb IKCNEPUMEHMANbHBIMU CPEOCMBAMU 8bIOSUHYMbLE 2UNOMe3bl, QOPMYIUPYa Yelb
uccne006anus, HaA OCHO8e 3HAHUS OCHOBONONALAIOWUX (QUIUYECKUX 3AKOHOMEpHOCmel U
3aKOHO8,
* OnuCvLIBAMb U AHATUZUPOBAMb NOJYUEHHYIO 8 pe3yibmame NPOBEeOeHHbIX QUIUUECKUX
IKCNepUMeHmos8 uHgopmayuio, onpeoenims ee 00CMO8ePHOCb,
* NOHUMAMb U OOBACHAMbL CUCMEMHYIO C853b MeNHCO)Y OCHOBONONALAIOWUMU HAYYHbIMU
NOHAMUAMU. NPOCMPAHCMB0, 8peMms, mamepus (6euecmeo, noue), 0gudxicenue, Culd, IHepeusl,
* peuams SKCnepuMeHmanbHble, Ka4eCmeeHHble U KOAUYeCmEeHHble 3a0a4U OAUMNUAOHO20
VPOBHS CILONCHOCMU, UCHONb3YA (DusuyecKue 3aKOHbl, A MAKdice YPABHEeHUsl, C8sA3blearoujue
Quzuueckue serUUUHbL,
* AHAIU3UPOBAMb CPAHUYLL NPUMEHUMOCMU UUYECKUX 3AKOHOB8, NOHUMAMb 6CeoOuull
xapaxkmep (h)yHOAMEeHMANbHbIX 3aKOHO8 U 02PAHUYEHHOCb UCHONb308AHUS YACHHBIX 3AKOHO8,
*  gopmynuposamsv U pewamsv HO8ble 3A0ayU, BO3HUKAKOWUEe 8 Xo0e YYeOHO-
uccne008amenbCkou U NPOeKMHOU 0esimeabHOCmuU;



* ycogepuiencmeogams npubopbl U Memoobl UCCIE008AHUSL 8 COOMBEEMCMEUU C NOCMABTEHHOU
3ao0ayeri;

* UCNONB3068AMb MEMOObl MAMEMAMUYECKO20 MOOEIUPOBAHUs, 8 MOM HUcie npocmeuuue
cmamucmuydeckue memoowl 0 00padomKU pe3yibmamos IKCnepumMerma.

ObecrieunTh  JOCTHKEHUE  TUIAHUPYEMBIX  pE3YyJIbTaTOB  OCBOCHHMS ~ OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBbI, CO3/IaTh OCHOBY JIJISi CAMOCTOSITEIBHOTO YCTEIIHOTO YCBOCHUS
00yJarImUMHUCS HOBBIX 3HAHUM, YMEHUH, BUIOB H CIIOCOOOB JCSATSILHOCTH JIOJKEH CUCTEMHO-
JeSTEIIbHOCTHBIM MOAX0J. B COOTBETCTBMM C€ ATHUM TOJIXOJOM HUMEHHO AaKTUBHOCTh
OoOy4aromuXcsi MPU3HAETCA OCHOBOM JOCTIKEHHUS pa3BUBAIOIIUX Ilesei oOpa3oBaHUS —
3HaHHWS HE TIepeNaloTcs B TOTOBOM BHJE, a JIOOBIBAIOTCS YYAIIUMHUCA B TIPOIECcce
ITO3HABATEIbHOU NESTEIBHOCTH.

OnHuM U3 MyTeil MOBBINICHUS MOTHBAUMU U 3((OEKTUBHOCTH yueOHOU AESTEIIbHOCTH B
CpelHeH IIKOJe SBISETCS BKIIOUEHUE YYAIIUXCs B yUeOHO-UCCIEA0BATEIBCKYIO U MTPOCKTHYIO
AESITETFHOCTh, KOTOpasi UMEET CIETYIOINe 0COOEHHOCTH:

1) menu W 3a7a4u STUX BHUJIOB ACSITEIBHOCTH YYAIIUXCS ONPEACISIOTCS KaK UX JTUYHOCTHBIMU
MOTHBaMH, TaK W COLMAIBHBIMH. DTO O3HAYaeT, YTO Takas MACSITENbHOCTh JOJDKHA OBITH
HaIpaBJICHa HE TOJHKO Ha MOBBIMICHUE KOMIIETCHTHOCTH TIOJIPOCTKOB B MPEAMETHONU 00JIaCTH
OTIPE/ICIICHHBIX yYEOHBIX TUCIUIUINH, HE TOJBKO HA Pa3BUTHE WX CIIOCOOHOCTEH, HO W Ha
CO3/IaHHE MPOJIYKTA, HMEIOIIETO 3HAYMMOCTD JUIS IPYTHUX;

2) yueOHO-HCClIeJOBaTeNIbCKas U MMPOCKTHAS JESTENBHOCTh JOJKHA OBITh OPraHW30BaHA TAKUM
oOpa3oM, YTOOBI YydYallMecss CMOIJIM pPealn30BaTh CBOM TMOTPEOHOCTH B OOIIEHUU CO
3HAYUMBIMH, peepeHTHBIMU TPYIIIAMU OJTHOKIACCHUKOB, yuuTesne u T. 1. CTpost pa3IuyHOro
polla OTHOUICHHS B XOJ€ IIeJICHANPaBJICHHOW, MOMCKOBOM, TBOPYECKOW M TMPOIYKTUBHOU
JESATEIIBHOCTH, TOJPOCTKHA OBJIAJCBAIOT HOPMaMH B3aMMOOTHOIIECHUW C Pa3HBIMH JIIOJBMHU,
YMEHUSIMU TIEPEXOJUTh OT OJIHOTO BHJA OOIICHUS K JPYroMmy, NPUOOPETAIOT HABBIKU
WHIUBUIYaTbHOW CAMOCTOSITENILHOM pabOThI 1 COTPYJHUYECTBA B KOJIJIEKTUBE;

3) opranuzanusi yueOHO-UCCIIEI0BATEIBCKUX U MPOCKTHBIX pabOT MIKOJIBHUKOB 00ECIICYHBAET
COUYETaHWE PA3JIMYHBIX BHJIOB IMMO3HABATEIBLHOW NEATEILHOCTH. B 3THX BHIaX JEATCILHOCTH
MOTYT OBITh BOCTPEOOBAHBI TPAKTUYECKH JIIOOBIE CTIOCOOHOCTH

MOJIPOCTKOB, PEATM30BaHbI JIMYHBIE MPUCTPACTHS K TOMY WJIM HHOMY BH]Y JI€ATEIHLHOCTH.

B pesynbpTarte yueOHO-UCCIEAOBATENBCKON M MPOCKTHOMN NEATEIBHOCTH 6bIMYCKHUK NOJIYYUM
npeocmagiienue:

* 0 QuIOCOPCKUX M METOMOJOTHYECKHMX OCHOBAHUSAX HAYYHOW JAESITENLHOCTH M HAyYHBIX
METO/1aX, MPUMEHSEMBIX B UCCIIE0BATEILCKON U MPOEKTHOM NEITeLHOCTH,

* 0 TaKUX MOHSTHIX, KaK KOHIICTIIVS, HaydHas THUIIOTE3a, METOJ, SKCIICPUMEHT, HaJICKHOCTh
TUIOTE3bI, MOJIENTb, METO cOOpa U METOJ aHAJIM3a JTAHHBIX;

* 0 TOM, Ye€M OTJIMYAIOTCS WCCIEJOBAHMS B T'YMAaHHTAPHBIX OOJACTSIX OT HCCJICIOBAHUN B
CCTCCTBCHHBIX HAyKaXx;

* 00 UCTOPUM HAYKU;

* 0 HOBEWIINX pa3paboTKax B 00JIACTH HAYKH M TEXHOJOTHH;

* 0 MpaBWJaX W 3aKOHAX, PETYIUPYIONIUX OTHOIIEHUS B HAYYHOW, WM300peTaTeinbCKOdl H
MCCIIeZIOBATENBCKON 00IacTAX NeATEIBHOCTH (IATEHTHOE MPaBo, 3alllMTa aBTOPCKOTO IMpaBa |
T. IL.);

* 0 JIeATENHHOCTH OpraHU3alluid, COOOIIECTB U CTPYKTYpP, 3aMHTEPECOBAHHBIX B pe3yibTaTax
WCCIICIOBAaHUH W TMPEIOCTABIISIONIUX PECYPCHI JUIS TIPOBEACHUS UCCIICIOBAHUN W pealli3aliiu
poeKTOB ((hOH/IBI, TOCYTAPCTBEHHBIC CTPYKTYPHI, KpayA(haHIUHTOBBIC CTPYKTYPHI  T. I1.).
Boinycknuk cmoxcem:



* pemaTh 3a7a9u, HaXOIAIINECs Ha CTHIKE HECKOJIBKHUX YIEOHBIX JUCHIUIUIHH (MEXIPEIMETHBIC
3a/1aun);

* UCIOJB30BaTh OCHOBHOM aJNTrOPUTM HCCJIENOBAaHUSA NPU PEIIEHUU CBOUX Y4eOHO-
MO03HABaTEIbHBIX 33/1aY;

* MCII0JIb30BAaTh OCHOBHBIEC MPUHIIUITBI IPOEKTHON IEATENBHOCTU P PELIEHUH CBOUX Y4eOHO-
MO3HABATEIbHBIX 3a/1a4 U 33]1a4, BO3SHUKAIOUINX B KYJbTYPHOU U COLMAIBHOM KU3HU;

*  HCNOJNb30BaTh  AJIEMEHTHl  MAaTEMaTUYECKOrO0  MOJCIUPOBAaHUS  IPU  pPELICHUH
UCCIIEZI0BATENIbCKUX 3a/ay;

* HCIIOJIb30BaTh JJIEMEHTHl MAaTeMAaTUYECKOTO aHaluu3a JJs MHTEpHpeTalid pe3ysibTaToB,
MOJIYYEHHBIX B X0/1€ y4eOHO-HCCIEA0BATENbCKONU PaOOTHI.

C Touku 3peHuss (HOPMHPOBAHUS YHUBEPCAIbHBIX YYEOHBIX JECUCTBHM B XOJE OCBOCHHS
IPUHLUIIOB Y4€OHO-UCCIIE0BATENbCKON U MPOEKTHOM EATEIbHOCTU 8bINMYCKHUK HAYYUNICA'

* (opMynupoBaTh HayuyHyIO0 THUIOTE3y, CTaBUTh L€JIb B paMKax MHCCIEI0BaHUSI U
MPOEKTUPOBAHUS, UCXOJs W3 KYJIbTYPHOW HOPMBI M COOOpa3ysach C NpPEICTaBICHUSMU 00
ob1eM OJiare;

* BOCCTaHABJIMBATh KOHTEKCTHI U ITyTH Pa3BUTHUS TOTO WJIM HHOT'O BUJA HAYYHOM EATEIbHOCTH,
OTIpeIeNisAisi MECTO CBOETO MCCIEAOBAHMS MJIM TPOEKTA B 00ILIEM KYJIbTYPHOM IIPOCTPAHCTBE;

* OTCJIC)KUBATh U IPUHUMATHh BO BHUMAaHHE TPEHABl U TCHACHIIMH PAa3BUTHS PA3INIHBIX BUIOB
JesITeIbHOCTH, B TOM YHUCII€ HAYYHBIX, YYUTHIBATh UX MPU NOCTAHOBKE COOCTBEHHBIX IIeJIEH;

* OLIEHUBATh PECYPCHI, B TOM YHCJE€ U HEMaTepuajbHbIE, TAKUE KaK BpeMs, HEOOXOIUMbIE IS
JOCTUKEHUS TIOCTABJIEHHOM 1IeIH;

* HAaXOAUTh pa3jIMyYHble HCTOYHUKM MAaTepUAIbHBIX M HEMaTepHAIbHBIX PECYPCOB,
NPEJOCTABISIIOIIUX CPEACTBA JJIsl NPOBEIEHUS MCCIEeOBaHUM W peanu3allud IpPOEKTOB B
Pa3IUYHBIX 00JIACTAX NESATEIbHOCTH YEIOBEKa;

* BCTYNaTh B KOMMYHHUKAIIMIO C JEpXKATEISIMH Ppa3IMYHBIX THUIIOB PECypCcoB, TOYHO H
OOBEKTHBHO NPE3CHTYS! CBOW MPOEKT HJIM BO3MOXKHBIE PE3YJIbTAaThl MCCIEIOBAHMSA, C IIEIJIBIO
o0ecrieyeHus MPOYKTUBHOTO B3aUMOBBITOJTHOTO COTPYIHUYECTBA;

* CaMOCTOATEIBHO U COBMECTHO C JIpPYTMMHU aBTOpaMu pa3pabaTbhIBaTh CUCTEMY MapaMeTpOB U
KPUTEPUEB OIECHKH J(PQPEKTUBHOCTH U MPOJYKTUBHOCTH peaTU3allUd MPOEKTa WM
MCCIICZIOBAHUS Ha Ka)KJJOM dTare peajau3aliy U Mo 3aBEepIICHUHU paboThI;

* QaJIeKBATHO OLEHUBATh PUCKH pealn3aluy IPOEKTa W TPOBEIEHUS MCCIEAOBAHUS U
peayCMaTpUBATh MyTH MUHAUMH3AINH dTHX PUCKOB;

* a/ICKBAaTHO OLICHMBATh IOCIIEJCTBUS peaIU3allil CBOETO NPOEKTa (M3MEHEHMS, KOTOpPbIE OH
MOBJICUET B )KM3HU JPYTHX JIIOJEH, COOOIECTB);

* aJIeKBaTHO OIICHUBATh JaJIbHEHIIee pa3BUTHUE CBOETO MPOEKTAa WM HCCIEAOBAHUS, BHUIIEThH
BO3MO’KHBIE BAPHAHTHI IPUMEHEHUS PE3YIbTaTOB.

Conep:kanue y4eOHOro npeamera.
Pu3nKa B NO3HAHUM BelIECTBA, 10JIs, IPOCTPAHCTBA U BPEeMEeHH

Odusuka — ¢yHIaMeHTaJdbHas Hayka O mnpupoje. HayuHwlif MeToj mO3HaHUS MUpa.
B3anmocBsa3p Mexay (U3MKOW M APYTMMH €CTECTBEHHBIMH HayKamMH. MeTOAbl HaydyHOTO
ucciefoBanusl Qpunueckux spieHui. IlorpemHoctn u3MepeHUi (PU3MUECKUX BEIHYUH.
MopenupoBaHue SIBIICHUI U MPOLECCOB MPUPOIbl. 3aKOHOMEPHOCTh U CIy4aliHOCTb. | paHHIIbI
MPUMEHUMOCTU (PU3HUECKOro 3aKoHa. PU3NYECKHUe TEOPUU U MPUHIUI COOTBETCTBUA. Poiib U
MecTO (pU3UKU B (POPMUPOBAHUU COBPEMEHHOMN

HAYYHOM KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIIoAeH. Duzuka u Kyaiemypa.

Mexanuka



[Ipenmer w® 3amadyd  KIACCHMYECKOM  MEXaHMKHA. KHHEMaTudyeckne  XapaKTEPUCTHUKHU
MEXaHWYECKOro NBMKEHUsA. Moaenu ten u ABWkKEHUN. OTHOCUTEIbHAS CKOPOCTh JABUKEHUS
Ten. PaBHOMEpHOE NpSIMOJIIMHENHOE ABWXKEHHE. YCKopeHue. lIpsaMonuHenHoe ABMKEHHE C
MOCTOSIHHBIM YCKOpEHHEM. PaBHOIIEpEMEHHOE
npsiMoiiuHeltHoe JBIkeHue. CBoOonHoe maneHue Ten. OIHOMEpHOE MABW)KEHHE B TMOJIE
TSOKECTH TP HaJMYUMU HayalabHOM ckopoctH. bamnmncruueckoe nuxeHue. KunemaTuka
MIEPUOANYECKOTO ABMKEHHUs. [locTynaTeapHOe U BpalaTesIbHOE JBHKEHHUE TBEPAOIO TENA.
[IpuHuun otHocuTenbHOCTH ['anmunes. [lpunuun cynepno3unuu cwil. HepuuanbHas cucteMa
otcuera. [lepBriit 3akoH HproToHa. Bropon 3akon HeroToHa. Tpetuii 3akoH HeroToHA.
I'paBuTaninonHas cwia. 3akoH BceMUpHOro TaroreHus. Cuna Tsokectd. Cuina  ynpyrocTu.
3akoH ['yka. Bec tena. Cuna tpenus. 3akoH cyxoro Tpenus. [Ipumenenue 3akoHoB HeroToHa.
JIBukeHue Tell B rpaBUTaliioHHOM nojie. Kocmudeckue ckopoctu. [IBrkeHue HeOECHBIX TN U
WX HCKYCCTBEHHBIX CITyTHUKOB. f6neHus, Habarooaemvle 6 HEUHEPYUANbHBIX CUCeMax
omcuema.
NMnynsc MaTepuaibHOW TOYKH M CUCTEMBI Tell. 3aKOH M3MEHEHHSI U COXPaHEHUs MUMITYJIbCa.
PaGora cunbl. [lorennunanshas sHeprus. [loTeHnnanpHas SHEpPrus Tejla IpU rPaBUTAIIMOHHOM
U yOpyrom B3auMonaeucTBusAX. Kunetmdeckass sHeprus. MOIMHOCTb. 3aKOH W3MEHEHUS H
COXpPAHEHMSI MEXaHUYECKOW »HHepruu. AOCONIOTHO HEYNpyroe H aOCOJIOTHO YIPYroe
CTOJIKHOBEHHUS.
VYcnoBue paBHOBeCUsT I TIOCTYNATEIbHOTO JBWKEHMS. YCJIOBUE paBHOBECUS MJiA
BpalaTeabHOro ABMXeHusA. [lnedo u MoMeHT cuibl. LleHTp TsokecTH (LEHTP MaccC) CHCTEMBI
MaTepuajIbHbIX TOYEK U TBEPIOTO Tena. PaBHOBecHe KMAKOCTH U rasa. JlaBnenue. /[euowcenue
oHcuoKocmell U 2a3o8.
Jlunamuka CBOOOJHBIX KoJieOaHWW. AMIUIMTYJa, MEpUOA, YacTtoTa, (asa KoieOaHU.
KonebGarenpHas cucrema moJ JAEWCTBHEM BHEIIHUX CHJI, HE 3aBUCALIMX OT BPEMEHHU.
Breinyxxnennsie konebanus. Pesonanc.
Pacnpoctpanenue BoiaH B ympyroil cpene. [lomepeunsie u mpoaoJibHble BOJHBL. OTpa)keHue
BOJIH. Ilepuoguueckue BoiHBI. DHeprus BoJHbI. CTOS4YHME BOJHBI. 3BYKOBBIE BOJHBI. BbicoTa
3Byka. Dddekr Jomnepa. Unrepdepennms u qudpakiys BOIH.
TemOp, rpOMKOCTB 3ByKa.

MouiekyasipHas (pusuka ¥ TepMOAUHAMHUKA
[Ipenmer u 3amaum  MousekynspHo-kuHeTnueckod Teopun (MKT) u  TepMoaumHaMuKH.
OxcnepuMenTanbhble JokazatenbctBa MKT. Crpoenne aroma. Macca atomoB. MonsipHas
Macca. KonnuecTBo BemecTsa.
Mopens wunaeanpHOro rasa. PacmpeneneHne MOJEKYJd HACAIBHOTO ra3a B IPOCTPAHCTBE.
Pacripenienenue MonieKysn HMAEambHOTO Ta3a MO CKOPOCTAM. AOCOINIOTHAsl Temreparypa Kak
Mepa CpeaHEd KHHETMYECKOM SHEpPruy TEIUIOBOIO ABMKEHMS dacTull Bemiectna. [Ilkansr
temnepatyp. JaBnenue raza. Csi3b MeXIy AABICHUEM U CPEIHEH KUHETUYECKOM SHEprueut
MIOCTYNATEIBHOTO JIBMKEHUS MOJIEKYJ UAEaIbHOT0 raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-
KHUHeTHyeckoll  teopuu. 3akoH JlamproHa. VYpaBHenue Kianelipona—Menneneesa.
N3zomponieccrl. M3otepmudeckuii mporiecc. M306apusiii nporecc. 30XopHBIi mporiecc.
ArperatHble COCTOsHMS BemiecTBa. @a30BbIM NIEpexoj] Map-KUIKOCThb. VcmapeHue.
Konpencanms. JlaBieHue HaACBIEHHOro napa. BiaxxHocTe BO3ayxa. Kumenue KHUIKOCTH.
Mopenb ctpoenus skujkocteid. [loBepxHocTHOe HaTskeHue. CmauuBaHue. KanusuisipHOCTB.
Kpucrannuzanus u maBiaeHue TBEpAbIX TE.
Crpykrypa tBepabix Ten. Kpucrannuueckas pemerka. MexaHn4eckrue CBOWCTBA TBEPABIX TE.
Buytpennsisi sueprusi. PaGora u Ttemomepenaya Kak CIOCOObI M3MEHEHHS BHYTPEHHEH
sHepruu. Pabora ra3a mpu pacmupennn u cxxatuu. Pabora rasa mpu usonporeccax. [lepBorit



3aKOH TepMOAMHAMMKHU. [IpuMeHeHue nepBoro 3akoHa TEPMOAMHAMMKHU JUISI U30IPOLIECCOB.
Anmabatselit nporecc. TersioBble ABUTaTenu. BTopoil 3akoH TepMOAMHAMUKH.
[IpeoOpazoBanusi sHepruu B TerioBeix MamnHax. KIIJ[ temnoBod mammubl. Huxn Kapho.
DKOJOTHYeCKUE MPOOJIEMBI TEINIOIHEPTETUKHY.

JIeKTPOAUHAMMKA
[Ipeqmer m 3amauu AIEKTPOJAMHAMHUKH. ODJIEKTPUUYECKOE B3aUMOACHCTBUE. DIIEKTPUUECKUN
3apsa. KBantoBanue 3apsia.
DnekTpu3zanus Tel. 3aKOH COXPAaHEHUs 3JIEKTpHuecKoro 3apsaa. 3akoH Kymnona. PaBHoBecue
CTaTUYECKUX 3apsoB. HampsykeHHOCTh 3JEKTPOCTaTUYECKOro Mojs. JIMHUM HanpsyKeHHOCTH
AJIeKTpocTaTUUecKoro mousid. IIpuHmMnm  cyneprno3uuuy — 3JIEKTPOCTATHUECKHX — TOJIEH.
DIEKTPOCTaTUUYECKOE MOJIE 3apsKEHHOM cepbl U 3apsHKEHHOM TUIOCKOCTH.
PaGorta cun snekrpocraruyeckoro moss. [lorenmnman siaexkTpocraTudyeckoro mois. PazHocTs
MOTEeHIMAN0B. M3MepeHnue pa3HOCTHM MOTEHUUATOB. OJEKTPUYECKOE TII0JIe B BELIECTBE.
JIMBNIEKTpUKA B 3JIEKTpOCTaTUYeCKOM moje. [IpOBOIHHMKM B 3IEKTPOCTATUYECKOM IIOJIE.
Pacnpenenenue 3apsioB MO MOBEPXHOCTH NPOBOJHUKA. JIEKTPOEMKOCTh YEIWHEHHOIO
MIPOBOJIHMKA U KOHAeHcaTopa. CoeIMHEHUE KOHJIEHCATOPOB. DHEPTrusl 3JEKTPOCTATUYECKOTrO
noJig. O0beMHast INTOTHOCTh SHEPTUU IJIEKTPOCTATUYECKOTO MOJIS.
Onexktpuueckuil Tok. Cuna Toka. McTouHMK Toka. MICTOUYHHK TOKa B JJIEKTPUYECKOW LIEIH.
Onexrpoasuxymas cuia (IJC).
3akoH OMa Juisi OJHOPOJHOTO MpoBOAHMKA (ydacTka menu). CONpOTHUBICHHUE MPOBOJAHUKA.
3aBUCUMOCTD Y/IE€IBHOTO CONPOTHUBIIEHUS MPOBOIHUKOB U MOJYIPOBOJHUKOB OT TEMIIEPATYPHI.
CoenuHeHusl MPOBOJHUKOB. PacdeT compoTuBIEHHUs 3JeKTpuueckux mened. 3akoH Oma s
3aMKHYTOH 1ienu. Pacuer cuiibl TOKa U HANPSYKEHUS B AIEKTPUUYECKUX LETsiX. I3MepeHue cuibl
TOKa W HanpspkeHus. TermnoBoe JIEWCTBUE 3JIEKTPUUECKOro Toka. 3akoH Jlxoyns—IJleHma.
[lepenaya 31€KTPOIHEPTUU OT UCTOUHUKA K MOTPEOUTENI0. DIEKTPUUYECKUN TOK B METaJUIaXx,
pacTBOpax M paciulaBax 3JIEKTPOJIUTOB, MOJYNPOBOAHMKAX, razax M Bakyyme. [lma3zma.
Onexktponu3. IIpumecHBIi NONIYNPOBOAHMK — COCTaBHAsd 4YacTb JJEMEHTOB CXEM.
[TonynpoBOAHUKOBBIN JUOJ.
Tpan3ucrop. CBEpXIIPOBOAUMOCTb.
MaruuTtHOE B3auMoOAEHCTBHE. MAarHUTHOE IOJI€ JJIEKTPUYECKOTrO TOKa. JIMHMM MarHUTHOM
WHAYKIUU. [[elicTBME€ MarHMTHOIO MOJIsI HAa MPOBOAHUK C TOokoM. Cuna Ammnepa. Pamka ¢
TOKOM B OJTHOPOJIHOM MarHMTHOM ToJie. J[elficTBre MarHUTHOTO
OJIS Ha IBMOKYILKECS 3apsikeHHble yacTullbl. Cuna Jlopenia.
Macc-cnektporpad ¥ HHUKJIOTPOH. IIpoCTpaHCTBEHHBIE TPACKTOPUHU 3apsHKEHHBIX YACTHIl B
MarHUTHOM Tojie. MarHuTHBIE JOBYIIKM, paJualMOHHbIE Mosca 3emyd. BzaumopeiicTBue
JIEKTPUYECKUX TOKOB.
Marautaeii  nmotok. O3JIC B NOpOBOAHMKE, JABMXKYLIEMCS B  MarHUTHOM  IIOJIE.
OnexkTpoMarHuTHas UHAYKIHSA. CrnocoObl MOMy4eHUs] MHAYKIHOHHOTO Toka. OmbIThl ['eHpH.
[IpaBuino Jlenna. Camounaykiusi. UTHAYKTUBHOCTb. DHEPIHsi MATHUTHOTO OIS
TOKa. MarautHoe noJie B Beuectse. GeppoMarHeTusm.
BekropHbie 1uarpaMMbl JJisl ONMCAHUSI IEPEMEHHBIX TOKOB U HampsbkeHuid. Pesucrop B uenu
nepeMeHHoro Toka. KoHaeHcaTop B lLienmM HepeMEeHHOro Toka. Karymika MHIYKTUBHOCTH B
enu
nepeMeHHOoro Toka. (CBOOOIHBIE TapMOHHUYECKHE DJCKTPOMArHMUTHBIE KojJeOaHUS B
kosnebareabHOM KOoHTYpe. KonebaTenbHblil KOHTYp B LIeNU EpeMEeHHOro Toka. Mcnonb3oBaHue
ANEKTPOMArHUTHOM MHAYKIMH. DIIEMEHTapHas Teopus TpaHchopmaropa.
['eHepupoBaHMEe TNEPEMEHHOIO 3JEKTPUYECKOro Toka. llepenaua 3JIEKTpO’HEPrMM Ha
paccrosiHue.



DneKkTpoMarHuTHoe 1oJie. BuxpeBoe 31ekTpuyeckoe moiie.
DNEeKTpOMarHuTHbIE BOJIHBI. PacmpocTpaHeHHe 3JIEKTPOMAarHUTHBIX BOJIH.  ODHEprus,
MEPEHOCUMAs JIEKTPOMArHUTHBIMU BOJIHAMU. J[aBIEHHWE U UMITYJIBC AIEKTPOMATHUTHBIX BOJIH.
CnexTtp anexkTpoMarHuTHRIX BOJH. Pammno- u CBY-BonHbl B cpeactBax cBsizu. [IpUHIUIIBI
PaguoOCBsI3HU U TEJIICBUACHUS.
I'eomeTpuueckas ontuka. [Ipuanun [rourenca. IIpsmonuHeiiHOe pacpoCTpaHEHUE CBETa B
OJTHOPOJHOM cpene. 3aKOHbl OTpaKEHWsT M IperaomiieHus cBera. llomHoe BHYyTpeHHee
orpaxkenue. [locTpoenne u300pakeHUM M XoAa JIydell MpH MpeloMiIeHHH cBeTa. JIMH3BL
Cobupatomue nun3bl. M300paxenue mnpeamera B cobuparomiei iunze. DopMynna TOHKOM
coOuparomieil nmH3bl. PacceuBatonue nuH3bl. M300pakeHne mnpeaMera B pacCEUBAIOIICH
nuH3e. DOKyCHOE pacCTOsTHUE M ONTHYECKasl CHIIA
CUCTEMBI U3 IBYX JUH3. UeroBeueckuii ri1a3 Kak ontuyeckas cuctema. Onruyeckue mpuoophl.
BonnoBbie cBoiictBa cBeta. CkopocTh cBeta. MuTepdepenins BonH. B3aumHoe ycuiienue u
ocnabJieHue BOJIH B IPOCTPAHCTBE.
WNntepdepennus cBera. Judpakums cBera. Judpakiumonnas pemerka. Jucmepcus caera.
[IpakTrueckoe npUMeHEHNE FIEKTPOMArHUTHBIX U3JIyYEHUH.
OcHOBBI cTIEUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
NHBapnaHTHOCTP MOIYJNSl CKOPOCTHM CBeTa B Bakyyme. [locTynarsl cnenualbHOM TEOpPUU
OTHOCUTENBHOCTU. OTHOCUTENIBHOCTh BPEMEHH. 3aMEIJICHUE BPEMEHU. PelsITUBUCTCKUN 3aKOH
CJIOKEHHS CKOPOCTEH. DHEprusi 1 UMITYJILC CBOOOHON YaCTHIIBI.
B3anmMocCBs3b 3HEPTUHM U MACCHI. DHEPTHUS MMOKOSI.
KBanToBas ¢pusuka. Puznka aroMa 1 AaTOMHOIO siApa
[Ipenmet u 3a7aun KBAaHTOBOM (PU3UKHU.
TennoBoe u3nyuyenue. Pacnipenenenue sHepruu B CeKTpe aOCOIOTHO YEPHOTO Tea.
I'unoreza M. Ilnanka o xkBantax. Doroaddexr. Omnbitel A. I'. CroneroBa, 3aKOHBI
dboTodrddekra. YpapHenue A. DiHIITEHHA 171 poTtorddexra.
®oron. Onertel 1. H. Jle6enesa u C. U. BaBunosa. ['unotesa
ne bpoiins o BoaHOBBIX cBoicTBax yactull. KopmyckynsipHo-BoiaHOBOW ayanusm. udpakuus
anekTpoHoB. /{aBienne cBera. CooTHOIICHHE HeonpeaeaeHHocTel I eizenbepra.
Mogenu ctpoenus aroma. Teopus aroma Bogopoza. [lornomneHrne u u3aydeHue cBeTa aTOMOM.
OObsicHeHHE TUHENYaTOro CeKkTpa BoJI0poa Ha OCHOBE KBAaHTOBBIX MOCTynaTtoB bopa.
CnoHTaHHOE U BBIHYXKJACHHOE U3J1y4YeHHE cBeTa. JIa3epsl.
CoctaB u cTpoeHre aTOMHOTO sifjpa. M3otonbl. SAnepusie cuibl. JlepekT Macchl. DHEPrusl CBA3H
HYKJIOHOB B siipe. EcTecTBeHHas palu0akTUBHOCTh. 3aKOH paJMOaKTUBHOTO pacnaja.
HckyccTBeHHAss pauOaKTUBHOCTh. SI€pHbIE peakluu, peaKuuu JAejeHus U cuHTe3a. LlenHas
peakuus neieHus ypasa. Mcnonbs3oBaHue dHEpruu IejIeHUs saaep. SAnepHas sHepreTuka.
TepmosimepHblld cuHTE3. fnepHoe opyxkue. buonorndeckoe IeUCTBHE pPaAUOAKTHBHBIX
W3JIyYEHU .
Knaccudukamus snementapHbix dvacTull. JlemToHbl kak ¢yHIaMEHTadbHBIC YaCTHIIBI.
Knaccudukamms wu cTpykTypa aapoHOB. BzanmoneiictBue kBapkoB. @DyHmaMeHTalbHbIE
B3aUMOJICCTBUS. Y CKOPUTEIH JIEMEHTAPHBIX YACTHII.
JBoonus Beesiennoi
[TpuMeHuMOCTh 3aKOHOB (PU3UKH 17151 OOBSICHEHUS MPUPOIBI KOCMUYECKUX OOBEKTOB.
OO0pa3oBanne acTpoHOMHUYECKHX CTPYKTyp. ConHedHast cuctema. 3BE3Jbl U UCTOYHUKH UX
sHepruu. Knaccudukanus 38e3/1. BOMIONUS 3Be37 1 3BOIOIUS CONHEUHOM CUCTEMBI.
lanaktuka. [lpyrue ranaktuku. Ctpykrypa Bcenennoil, ee pacmupenue. PazOeranue
ranakTuk. 3akoH XaO0Oma. Kocmomnornyeckas monens paHHed Bcenennol. Dpa m3mydeHUs.
Hyxneocunres B pannen Beenennont. [IpoctpancTBEHHO-BpEMEHHBIE



MacTaObl HaOmonaemol Beenennoil. Oprannueckas xu3Hb Bo BeenenHoid. TemHas matepust
Y TEMHasl SHEprusl.

Kypcusom evloenen mamepuan, He 8bIHOCAWULICS HA UMO208YI0 AMMECMAayuio.
JlaGopaTopHblie padoThI

IIpsimble U3MepeHus

1. U3Mepenue cuin IMHaMOMETPOM B MEXAHUKE.

2. U3mepenne D/1C ncrounuka Toka.

KocBenHnble u3mepeHus

. U3mepenue yckopeHus CBOOOTHOTO MMaJICHUS.

. Usmepenue kosdpuiimenta TpeHUs: CKOJIbKEHUS.

. U3Mepenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

. I3MepeHnue aneKTpoeMKOCTH KOHIEHCAaTopa.

. 3Mepenue BHYTpEHHEr0 CONPOTUBIICHUSI NCTOYHUKA TOKA.

. I3mepenune nokasaTens npesioMICHUs CTEKIIA.

. I3mepeHnue MIIMHbBI CBETOBOW BOJIHBI C TOMOIIBIO JU(PPAKITMOHHON PEIIETKH.
HaoOuronenue siBjieHu i

1. HabGmronenue untepdepeHiuu u udpakiinu cBeTa.

2. HaGnroaeHue TuHENYaTOro U CIUVIONTHOTO CIIEKTPOB UCITyCKaHUSI.

HUccaexoBanus

1. 3y4yenue NBUKEHUA Tea, OPOIIEHHOTO TOPU30HTAIBHO.

2. N3y4yeHune n30TepMUYECKOro IMpouecca B rase.

3. H3ydeHue KanmWJUISIPHBIX SBIICHUN, OOYCIOBJICHHBIX MOBEPXHOCTHBIM HATSKEHUEM
AKUJKOCTH.

4. HccnenoBanyne CMEMIAHHOTO COETMHEHUS ITPOBOTHUKOB.

5. U3yuenue 3akoHa Oma 1Jis HOJIHOM LIETH.

6. M3yueHue sBJICHUS JIEKTPOMArHuTHOM UHAYKIIUH.

7. N3y4yeHne B3aMMOJCHCTBHS YaCTHUI U SACPHBIX peakiuii (mo hotorpadusim).
IIpoBepka rumores

1. /IBu>xeHue Tesna 1o OKpPY>KHOCTHU MO IEUCTBUEM CUJI TSIKECTU U YIIPYTOCTH.

2. IlpoBepka 3aKOHA COXPAHEHUS! SHEPTUU MPU TEUCTBUU CUII TSHKECTH U YIIPYTOCTH.

~N N kW

Temaru4eckoe MJIAHUPOBAHUE , B TOM YHCJIE € y4eTOM padoueil MporpaMmmsl
BocnuTanus (MoayJisi «lIIkoabHBIA YPOK»),
€ YKa3aHUEM KOJIM4eCTBA YaCOB, OTBOAUMBbIX HA U3yYCHHUE KAKI0# TeMbl

Homep | U3yuaemblii pa3aen KosuuectBo | /leITeIbHOCTD Y4YUTEJs €
pasjaeJia 4acoB, y4eToM MPOrpaMMbl
OTBOAMMBIX | BOCHIUTAHUS (Monyas
Ha wu3dydeHue | «lIIxoJbHBIH YPOK»
pasjaeJia
10 kaacc
1 Beenenue 3 [ToGyxneHue
oOyJaromumMucs cooroaaTh
Ha YPOKE€ HOPMBI ITOBEAEHUS,
paBwia oOmIeHus co
CBEPCTHUKAMHU U YYHTEJIEM,




COOTBETCTBYIOIIME YKy
IIKOJIBI, YCTAaHOBJICHUEC W
MOJIIePKKA
no00poskenaTenbHON
aTMOoCQepsl

MexaHuka

66

BriGbop MeTomoB, METOIUK,
TEXHOJIOTHM, OKa3bIBAIOIIHNX
BOCITHTATEILHOC
BO3JCHCTBUE HA JIMYHOCTH B
COOTBETCTBHUH c
BOCIIMTATEIbHBIM  HJICAJIOM,
IS u 3aJa4yaMHu
BOCIIUTAHUS; peanuzarus
MPUOPUTETA BOCIUTAHUS B
y4eOHON NesATeTbHOCTH.

MounekynspHas pusuka
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[IpuBneuenre BHUMaHUS
oOyyJaromuxcs K
LHEHHOCTHOMY ACIEKTY
U3Y4aeMbIX Ha YpOKax
MPEIMETOB U SIBICHUU,
HHUIMUPOBAHUE
00CYXIeHUH, BEICKa3bIBAHUMA
CBOETO MHEHHUS, BBIPAOOTKU
CBOET0 JTUYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHUSIM,
JULAM.

[Ipumenenue
WHTEPAKTUBHBIX dbopm
y4eOHoO paboThI:
WHTEJUICKTYyaJIbHBIX,
CTUMYJIMPYIOIIHNX
MO3HABaTENIbHYIO
MOTHUBALUIO; IpYIIIOBOA
paboTel, KOTOpass  YYHT
KOMaHTHO! pabote "
B3aHMOJIEMICTBHIO.

MexaHnnueckue BOJIHBI.
AKycTHKa

[IpuBneyenrne BHUMaHUSA
oOydJarmuxcs K
LEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha ypOKax
IIPEAMETOB U SIBJICHUM,
WHUIUMPOBAHUE
00CyXIeHUH, BEICKa3bIBAHUM
CBOEro MHEHUS, BEIPAOOTKH
CBOET0 JINYHOCTHOT'O
OTHOLICHUS K U3Y4aeMbIM
COOBITHSIM, SIBJICHUSM,




JINLIAM.

[Ipumenenune
MHTEPAKTUBHBIX bopMm
y4eOHOM paboThI:
UHTEIJIEKTYaJIbHBIX,
CTUMYJUPYIOIINX
MM03HABATEIbHYIO
MOTHBAIIHIO; TPYIIIOBOMA
paboThl, KOTOpasi  yYMT
KOMaH/THOM pabote u
B3aMMOJIEVCTBHIO.

SJIGKTpOCTaTI/IKa

25

[IpuBneyenrne BHUMaHUA
oOyyJaromuxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4yaeMbIX Ha ypoKax
MIPEIMETOB U SIBJICHUH,
WHUIMMPOBAHUE
00CYXIeHUH, BEICKa3bIBAHUMA
CBOEr0 MHECHUSI, BEIPAOOTKH
CBOETO JTUYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM
COOBITHSM, SIBJIEHUSIM,

JHIIAM.
[Ipumenenune
MHTEPaKTUBHBIX dbopm
y4eOHOM paboThI:
UHTCIICKTYaJIbHBIX,
CTUMYJTUPYIOIINAX
M03HABATEIHHYIO
MOTHUBALMIO; rpynnoBOn
paboThl, KOTOpas  YYHT
KOMaH/IHOM pabote u
B3aMMO/ICHCTBHIO.

[ToHnmaHue 3aBUCUMOCTH
YKU3HHM JIFOAEN OT MPUPOJIBI,
LIEHHOCTb IIPUPOJBI,
OKPYKaroILEH CPebL.
[IposiBnenue m00OBH K
npupoje, bepexHoe
OTHOILEHHUE, HEITPUATHE
JIEVCTBUM, IPUHOCAIIUX BPE
IpUpoJie, 0COOCHHO KUBBIM
CylllecTBaM, TOTOBHOCTH
OCBaMBaTh MIEPBOHAYAIIbHBIC
HAaBBIKWA OXPaHbl IPUPOJIbI,
OKpYKaroIlen Cpeapl U
JEMCTBOBATH B OKPYKAIOLIEH
Cpezie B COOTBETCTBUU C




OKOJIOTHYCCKUMHU HOPMAMMU.

JlaGopaTopHBbIi TPAKTUKYM
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[IpuBneueHrne BHUMaHUS
oOyyJaromuxcs K
LEHHOCTHOMY ACIEKTY
U3Y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUU,
HHUIMUPOBAHHUE
00CyXIeHUH, BEICKa3bIBAHUMA
CBOET0 MHEHHUS, BBIPAOOTKH
CBOET0 JTUYHOCTHOTO
OTHOILUEHHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHUSIM,
JULAM.

[Ipumenenune
MHTEPAKTUBHBIX dbopm
yaeOHOH paboTHI:
WHTEJUICKTYaJIbHbIX,
CTUMYJIMPYIOIIHNX
MI03HABAaTEIbHYIO
MOTHBALHIO; IPYIIIOBOX
paboThl, KOTOpasi  yYMT
KOMaH/IHOM pabote u
B3aUMO/ICIICTBHUIO.
[ToHnmaHne 3aBUCUMOCTH
JKU3HU JTIOEU OT MPUPOJIbI,
LIEHHOCTb IPUPOJIBIL,
OKpY>KaroIlel Cpeabl.
[IposiBnenue T00BU K
pupo/ie, OepexHoe
OTHOILIEHUE, HETpUATHE
JICUCTBUIMA, TPUHOCAIINX BpE
pUpoOJie, OCOOEHHO >KUBBIM
CYyILIECTBAM, TOTOBHOCTH
OCBaMBaTh IEPBOHAYAJIbHbBIC
HABBIKM OXpaHbl TMPUPOJIBI,
OKpYXarlIlerd  cpeabl U
JENCTBOBATh B OKpY’KaroLIEH
cpeae B COOTBETCTBUU C
9KOJIOTUYECKUMU HOpMaMu

[ToBTOpEHUE

[IpuBneueHne BHUMaHHUS
oOydJaromuxcs K
IICHHOCTHOMY aCIIeKTY
U3y4aeMbIX Ha YpOKax
NIPEIMETOB U SIBJICHHIA,
UHUIIMUPOBAHME
o0CyXJIeHUH, BEICKA3bIBAHUN
CBOET0 MHEHHUS, BBIPAOOTKH
CBOEro JINYHOCTHOI'O




OTHOIIEHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHHUSM,

JTULAM.
[Ipumenenune

MHTEPAKTUBHBIX bopm
y4eOHOM paboThI:
VMHTEIUIEKTYaIbHBbIX,
CTUMYJIUPYIOIINX
IIO3HABATEIbHYIO
MOTHBALHIO; IpPYIIIOBON
paboThl, KOTOpass  YYHT
KOMaHIHOU pabote "
B3aMMOJIEVCTBHIO.

[TonnmaHnue 3aBUCUMOCTH
YKU3HU JIIOACH OT IPUPOJIbI,
IIEHHOCTh IPUPOJIbI,
OKPYKaroIEeH CPedbI.
[IposiBnenue m00BU K
IpUpoJIe, OepexHoe
OTHOIIICHUE, HETIPUATHE
JEUCTBUM, TPUHOCAIINX BpPE
pUpPOJie, OCOOCHHO JKHBBIM
CYIIIECTBAM, TOTOBHOCTHU
OCBaMBaTh IEPBOHAYAJIbHbBIC
HABBIKM OXpaHbl TMPUPOJIBI,
OKpY’KAIOIIEH  Cpefbl 51
JNEHUCTBOBATH B OKPY>KArOLIEH
cpeae B COOTBETCTBUU C
9KOJIOTHYECKUMH HOPMaMHU

Hroro 170
11 kaace
DJIEKTPOIMHAMHUKA ol [TpuBneyeHnEe BHUMAHUSI

oOydJaromuxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUM,
WHUIUMPOBAHUE
00CyXIeHUH, BEICKa3bIBAHUM
CBOEro MHEHUS, BEIPAOOTKH
CBOEIO JINYHOCTHOTO
OTHOLLIECHUS K U3Y4YaeMbIM
COOBITHSM, SIBJIEHHSIM,

JHLIAM.
[Ipumenenue
UHTEPAKTUBHBIX dopm
y4eOHOM paboThI:
WHTEJUICKTYaIbHBIX,

CTUMYJIMPYIOIIHX




MIO3HABATEJIbHYIO
MOTHUBALIUIO; IpYIIIOBON
paboThl, KOTOpasi  yYMT
KOMaH/THOM pabote u
B3aUMOJICIICTBHUIO.
[ToHnmaHne 3aBUCUMOCTH
YKU3HM JIFOAEH OT IPUPOJIBI,
LEHHOCTb IPUPOJIBI,
OKpPY’KaroIIeil Cpeibl.
[IposiBnenue m00BU K
pUpOJE, OepexHoe
OTHOLLEHHUE, HEIpUsATHE
JEUCTBUN, TPUHOCAIINX BpPEJ
MpUPOAE, OCOOEHHO KUBBIM
CylllecTBaM, TOTOBHOCTH
OCBauBaTh IE€PBOHAYAIIbHBIE
HaBBIKM OXpaHbl TMPUPOJIBIL,
OKpYXaroIlled  cpelbpl U
JICVCTBOBATh B OKPYXKAIOIIECH
cpeae B COOTBETCTBUU C
AKOJIOTUYECKUMH HOPMaMH

3H€KTpOM3FHHTHO€
H3JIYYCHUC
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[IpuBneueHre BHUMaHUS
oOydJaromuxcs K
[IEHHOCTHOMY aCTICKTy
U3y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUM,
HHUIMHAPOBAHHUE
00CyXIeHUH, BEICKa3bIBAHUM
CBOETO MHEHHUS, BBIPAOOTKH
CBOET0 JTUYHOCTHOTO
OTHOIICHHSI K NU3y9aeMbIM
COOBITHSM, SIBICHUSM,

JHIIAM.

[Ipumenenue
MHTEPAaKTUBHBIX bopm
yueOHOMI paboThI:
MHTEJUICKTYaJIbHBIX,
CTUMYJUPYIOIINX
NI03HABATEIbHYIO
MOTHUBALUIO; IpYIIIOBON
paboTel, KOTOpas  YYHT
KOMAaHTHOM paboTte u
B3aMMOJICHCTBHIO.

ITonnmaHue 3aBUCUMOCTH
YKA3HU JIIOAEH OT IPUPOJIbL,
LEHHOCTb IPUPO/IBI,
OKPYKaroIEH CPEdBL.
[IposiBnenue JIFOOBH K




pUpoje, OepexHoe
OTHOIIICHHE, HEMPUSTHE
JEUCTBUN, TPUHOCAIINX BpPE]
MPUPOAE, OCOOEHHO KUBBIM
CYIIIECTBAM, TOTOBHOCTH
OCBaMBaTh I€PBOHAYAJIbHbBIC
HAaBBIKM OXpaHbl TPHUPOJBI,
OKpYyKaroliei cpelbl u
JIEVCTBOBATh B OKPYXKAIOIIECH
Cpeae B COOTBETCTBUU C
SKOJIOTUYECKUMH HOPMaMH

du3nKa BBICOKUX SHEPTUU

16

[IpuBneyenrne BHUMaHUA
oOyyJaromuxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4yaeMbIX Ha ypoKax
MIPEIMETOB U SIBJICHUH,
WHUIMMPOBAHUE
00CYXIeHUH, BEICKa3bIBAHUMA
CBOEr0 MHECHUSI, BEIPAOOTKH
CBOETO JTUYHOCTHOTO
OTHOIIEHUS K U3y4aeMbIM
COOBITHSM, SIBJIEHUSIM,

JHIIAM.
[Ipumenenune

MHTEPaKTUBHBIX dbopm
y4eOHOM paboThI:
UHTCIICKTYaJIbHBIX,
CTUMYJTUPYIOIINAX
M03HABATEIHHYIO
MOTHUBALMIO; rpynnoBOn
paboThl, KOTOpas  YYHT
KOMaH/IHOM pabote u
B3aMMO/ICHCTBHIO.

[ToHnmaHue 3aBUCUMOCTH
YKU3HHM JIFOAEN OT MPUPOJIBI,
LEHHOCTb IPUPOJIBIL,
OKPYKaroILEH CPebL.
[IposiBnenue T00BU K
IPUPO/IE, OepexHoe
OTHOILIEHUE, HENPUATHE
JIEVUCTBUM, ITPUHOCAIINX BPEL
IpUpO/ie, OCOOEHHO >KUBBIM
CyllleCTBaM, TOTOBHOCTH
OCBaMBaTh IEPBOHAYAJIbHbIC
HaBBIKA OXpaHbl TPHUPOIbI,
OKpyXarIlend  cpeabpl U
JIEWCTBOBATh B OKPYKAIOLIEH
cpenie B COOTBETCTBUU C




OKOJIOTMYCCKUMHU HOPMaMHU

DneMeHThI acTpOPU3UKU

[IpuBneueHrne BHUMaHUS
oOyyJaromuxcs K
LEHHOCTHOMY ACIEKTY
U3Y4aeMbIX Ha YpOKax
MPEIMETOB U SIBJICHUU,
HHUIMUPOBAHHUE
00CyXIeHUH, BEICKa3bIBAHUMA
CBOET0 MHEHHUS, BBIPAOOTKH
CBOET0 JTUYHOCTHOTO
OTHOILUEHHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHUSIM,
JULAM.

[Ipumenenune
MHTEPAKTUBHBIX dbopm
yaeOHOH paboTHI:
WHTEJUICKTYaJIbHbIX,
CTUMYJIMPYIOIIHNX
MI03HABAaTEIbHYIO
MOTHBALHIO; IPYIIIOBOX
paboThl, KOTOpasi  yYMT
KOMaH/IHOM pabote u
B3aUMO/ICIICTBHUIO.
[ToHnmaHne 3aBUCUMOCTH
JKU3HU JTIOEU OT MPUPOJIbI,
LIEHHOCTb IPUPOJIBIL,
OKpY>KaroIlel Cpeabl.
[IposiBnenue T00BU K
pupo/ie, OepexHoe
OTHOILIEHUE, HETpUATHE
JICUCTBUIMA, TPUHOCAIINX BpE
pUpoOJie, OCOOEHHO >KUBBIM
CYyILIECTBAM, TOTOBHOCTH
OCBaMBaTh IEPBOHAYAJIbHbBIC
HABBIKM OXpaHbl TMPUPOJIBI,
OKpYXarlIlerd  cpeabl U
JENCTBOBATh B OKpY’KaroLIEH
cpeae B COOTBETCTBUU C
9KOJIOTUYECKUMU HOpMaMu

JlaGopaTopHBIil MPAKTUKYM
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Opranuzanus
HAaCTaBHUYECTBA
MOTHBHPOBAaHHBIX 5
APYIAUPOBAHHBIX
oOyyJaronuxcs Ha
HEYCTIEBAIOIIUMHU
OJHOKJIaCCHHKAMH,

AA0Iero  o0y4yaroumumcs
COLIMAJIbHO 3HAYHUMBIA OIIBIT




COTPYJHUYECTBA M B3aUMHOMN
IIOMOIIA

O06o0u1aroiee NOBTOPEHNE

27

[IpuBneuenre BHUMaHUS
oOydJaromuxcs K
LHEHHOCTHOMY ACIEKTY
HA3y4aeMbIX Ha YPOKax
MPEIMETOB U SIBJICHUU,
HHUIMUPOBAHUE
00CyXIeHUH, BEICKa3bIBAHUM
CBOET0 MHEHUS, BBIPAOOTKH
CBOEr0 JJNYHOCTHOTO
OTHOILUEHHUS K U3y4aeMbIM
COOBITHSAM, SIBICHUSIM,
JULAM.

[Ipumenenue
MHTEPaKTUBHBIX dbopm
y4eOHOM paboThI:
UHTEJUICKTyaJIbHBIX,
CTUMYJIMPYIOIIHNX
MO3HABATEIBHYIO
MOTHBALHIO; IPYIIIOBOX
paboTel, KOTOpast  YYHT
KOMaH/IHOM pabote u
B3aNMOJIEVUCTBHUIO.
[ToHnmaHue 3aBUCUMOCTH
JKA3HU JIIOAEH OT IPUPOJIBIL,
LHEHHOCTh IPUPOJIBIL,
OKpY>KaroIleil Cpeabl.
[IposiBnenue T00BHU K
npupo/ie, OepexHoe
OTHOIIIEHUE, HETIPUSATHE
JEUCTBUMN, TPUHOCAIINX BpPE
pUpoOJie, OCOOEHHO >KUBBIM
CYIIIECTBAM, TOTOBHOCTH
OCBaMBaTh IEPBOHAYAJIbHbBIC
HABBIKM OXpaHbl TMPUPOJBIL,
OKpYXarlIlerd  cpeabl U
JIEHCTBOBATh B OKPY’KAIOLIEH
cpeae B COOTBETCTBUU C
9KOJIOTUYECKUMU HOpMaMu
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C=RU, O="TBOY COLL Ne14 "
LleHTp oBpasoBaHus™ r.o.
Cbi3paHb", CN=MapycuHa
Enena bopucoBHa,
E=schooll4 szr@samara.edu.
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