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1. MTOACHUTEJNIbHAA 3ATNMNCKA

[Iporpamma  oOmieoOpazoBaTenpHOr0  yuyeOHOro  mpeamera  «Du3mkay
HarpaBJieHa Ha (OPMUPOBAHUE €CTECTBEHHOHAay4YHOUM KapTuHbl Mupa B KCud ATACY
npu o0O0yyeHMM HX (QU3MKEe Ha YIIyOJIeHHOM YpOBHE Ha OCHOBE CHUCTEMHO-
JESTENBbHOCTHOTO TOJX0Jla B Mpeaenax OCBOCHHMS OCHOBHOM MpoQecCHOHATbHON
obOpazoBatenbHol mporpammbl  (OIIOII) CIIO wa ©6a3e OCHOBHOrO OOIIETO
00pa30BaHUs PHU MOATOTOBKE CIIELUAINCTOB CPEIHErO 3BEHA.

PaGouas mporpamma yueOGHoro mnpeamera «®Pusuka» paspaboraHa B
coorBercTBUM ¢ Ilpukazom MunoOpHayku Poccum «O BHECEHMM W3MEHEHUH B
denepanbHBII TOCYAAPCTBEHHBIA 0O0pa30BaTENbHBIA CTAaHAAPT CPETHETO OOIIEeTOo
oOpa3zoBaHus, yTBepKIeHHbIM [Ipukazom MunucrepcTtBa 00pa3oBaHUs U HAyKH
Poccniickont @eneparuu ot 17 masg 2012 r. Ne 413» ot 29 urons 2017 r. Ne 613 ¢
yuerom TpeboBanuii @I'OC cpenHero ooOuiero o0pa3oBaHus, NPEABABISAEMBIX K
CTPYKTYpE, COAEP>KaHUIO U pe3yIbTaTaM OCBOCHHS YUEOHOT0 TUCUUIITUHBI « DU3uKay.

B HacTosee BpeMst BaXKHEHIIIMMHU LEISIMU (PU3UKU SBIISIOTCS:

— (opmupoBaHue MHTEpeca U CTpeMJIEHHs] OOydYaloIUMXCsl K HAYYHOMY M3YUYCHHIO
MPUPOBL, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

— pa3BUTHE TMPEJCTaBICHUI O HAy4YHOM METOJe NO3HaHUs M (OPMUPOBAHUE
MCCJIEeI0BATENHCKOIO OTHOIICHUSI K OKPYKAIOIUM SIBJICHUSM;

—(pOopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KAK pe3yjbTaTa H3YYEHHUS OCHOB
CTpOEHUs MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

—OopMHUpOBaHUE YMEHUU OOBICHATH SIBICHHS C HCIOIb30BAaHUEM (PU3MUYECKHUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

—@opMupoBaHuEe MPEACTABIECHUH O POAM (PU3MKU Uil  pa3BUTUA  JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.
JlocTrkeHne 3THX 1enei 00ecreynBaeTcs pelIeHneM CIIeyIONX 3a71a4 B MPOLEcce

M3yudeHUs Kypca (U3UKH Ha YPOBHE CpeIHEero o0Iero oopa3oBaHus:

— NpUOOpEeTEeHNEe CUCTEMBbl 3HAHMM 00 OoOmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHUKY, MOJIEKYJISIPHYIO busuKy,

QJICKTPOAWMHAMUKY, KBAHTOBYIO (I)I/ISI/IKy H DJIEMCHTbBI aCTPO(bI/I?)I/IKI/I;



— ¢opMupoBaHUE YMEHHUI NPUMEHSATh TEOPETUYECKHUE 3HAHUS Uil OOBSCHEHUS
(Gu3NYEeCKUX SBIICHUW B TPUPOJE M JUIsl MPUHATUAS TMPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HHU;

— OCBOGHHE CIOCOOOB pEIICHUSI PA3NMYHBIX 3a/lad C SBHO 3aJIaHHON (hU3HUECKOU
MOJIENIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE CcO3/laHue (HU3NUYECKOM
MO/IEIH, a/ICKBAaTHOM YCJIOBUSM 33Ja4u;

— MOHUMaHKUEe PU3NYECKUX OCHOB U MPUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPOIMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUA Ha OKPYKAIOIIYIO CPENY;

— OBJIQJICHUE METOJAAMHU CaMOCTOSATENBHOIO  IUIAHUPOBAHUS W MPOBEACHUS
(GU3MYEeCKMX  JKCIIEPUMEHTOB, aHajiuW3a ¢  UWHTEpHpeTanud  HHPOPMAIINH,
ONPENEIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

— CO3/1aHUE YCJIOBUWM JUISi PAa3BUTUA YMEHMM MPOEKTHO-HCCIEN0BATEIIbCKOM,

TBOPUYECKOU JIESATEIBHOCTH.

2. OBLLAA XAPAKTEPUCTUKA YYEBHOTIO NPEOAMETA

dusuka Kak Hayka O HaumbOosiee OOLIMX 3aKOHAaX IMPHUPOJbI, BBICTYNAs B KAaueCTBE
y4eOHOro mnpeaMera, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAaHMU 00
okpyxaromeM wmupe. Kypc ¢usuku — cucremMooOpa3yromuid Ajii €CTECTBEHHO-
HAy4YHbIX Y4€OHBIX NPEIMETOB, MOCKOJbKY (U3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE
MIPOLIECCOB U SIBJICHUM, U3yYaeMbIX XUMHEH, OHoIoruei, reorpagueil 1 acTpOHOMUEN.
Hcnonp30BaHue M aKTUBHOE MPUMEHEHNE (U3NYECKUX 3HAHUM OMpenesseT XapakTep
U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B cepe IHEPreTUKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUsI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMHU CBOMCTBAMH U Ap. M3yueHue
(Gu3MKM BHOCUT OCHOBHOM BKJIaJ, B ()OPMHUPOBAHHUE E€CTECTBEHHOHAYYHOM KapTHHBI
MHUpa y4damuxcs, B (OpMHUPOBAHWE YMEHHI NPUMEHATh HAYYHBIA METOJ MO3HAHUS
IIPU BBITIOJTHEHUH UMU YUYE€OHBIX HCCIIEA0BAHUN.

B ocHOBy kypca Gpu3MKu MOJIOKEH psll UJeH, KOTOpble MOKHO paccMaTpuBaTh Kak
MIPUHLIAIBI €r0 MOCTPOEHUS.

Hoea wuenocmmocmu. B COOTBETCTBUM C HEH Kype SIBISIETCS JIOTUYECKU

SaBepHIéHHBIM, OH COJACPKHUT MaTCpHal M3 BCCX PaA3aCiIOB (1)1/131/IKI/I, BKJIIOHAa€T KakK



BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3HUKHU.

Hoen 2enepanuzayuu. B cooTBeTcTBUM C HEW MaTepualn Kypca GU3uku 00beTuHEH
BOKpYr (Qu3nueckux Teopuid. Benmymmum B Kypce sBaserca (HoOpMUpOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUU, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa MpeanosaraetT HMCMNOJb30BaAHUE
TYMaHUTApHOTO TMOTEHIHAIa (PU3NUECKON HAyKHU, OCMBICIICHUE CBSI3U Pa3BUTHUS
(bU3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MTPOoOIeMaMHu.

Hoea npuxnaonou nanpaenennocmu. Kypc Gbusuky mpeanosiaraeT 3HaKOMCTBO €
HIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN U3yUEHHBIX TEOPUI
Y 3aKOHOB.

Hoesn 3xonozuzayuu peanus3yeTcs MOCPEICTBOM BBEAECHHUS 3JIEMEHTOB COJICPKAHUSA,
MOCBSAUIEHHBIX 3KOJOTMYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pPa3BUTHEM TEXHUKH U TEXHOJOTUH, a TaKKe OOCYX ACHHS MPoOJIeM PalMOHAIBLHOTO
MIPUPOIOTIOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTAaMHU Kypca (PU3MKK SBISIIOTCS  (PU3MUECKHE TEOpUHU
(bopMupoBanue MpeACTaBICHUN O CTPYKTYpe MOCTPOCHHS (DU3UIECKON TEOPHUH, POIH
byHIaAMEHTAIBHBIX 3aKOHOB W TPUHIMUIIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O
NpUpoOJie, TPAHUIAX MPUMEHUMOCTH TEOPHH, i OMUCAHUS €CTECTBEHHOHAYYHBIX
SIBJICHUM U TIPOIIECCOB).

BnponecceocBoennssOITOIICITOHa6a3e0cHOBHOT0001Er000pa30BaHUSACIONY Y
enuemcpeanerooduierooopazopanus(I INICC3)noasenennepe3ynbTratoBOOyUeHUs 10
yueOHOMY mipeameTy «®Du3uKa» OCYLIECTBISETCS B paMKaxX MPOMEKYTOYHOU

arTeCcraluu.

3. MECTO YYEBHOIO NPEOAMETA B YHYEBHOM INJIAHE

YueOupiii mpenMer «®Pusuka» BXOIUT B COCTaB MPEIMETHOW 00JacTu
«EctectBennsie Haykm» DPI'OC cpemnero oOmiero oOpa3oBaHUST M HM3ydaeTcsl B
obieoopazoBaresnbHoM I1ukie ydyeOHoro mana OIIOIT CIIO na 6a3e OCHOBHOTO

oOrmrero o0pazoBanus ¢ rnoxydeHueM cpeanero obmiero oopazosanus (IIICC3).



B yuebnbix minanax I[MIICC3 mecto yuebHOro mpemmera «Pusmka» B COCTaBe
o0ImMX Y4YEOHBIX TPEJAMETOB, OO0S3aTENBHBIX JJII OCBOCHHUS TEXHOJOTHUYECKOTO

npodust npodhecCUOHATIBHOTO 00pa30BaHUS.

4. NJIAHAPYEMBLIE PE3YJIbTATbl OCBOEHUA YYEBHOIO
NMPEOMETA

OcBoenue cogepkanus yudeOHoro mnpeamera «®dusuka» oOecrneynuBaeT

JOCTUKEHUE 00YYaIOIUMUCS CIAEAYIOINUX PE3yJIbTaTOB:
® JIUYHOCMHBIX:
JI.23 TOTOBHOCTB K TPYy, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JII00HE;
JI.24 TOTOBHOCTB K aKTUBHOM AEATEIBHOCTH TEXHOJOTMYECKON U COLMAIBHON
HaIpPaBJICHHOCTH, CITIOCOOHOCTh MHUITUUPOBATD, IJIAHUPOBATH  CAMOCTOSITEIIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;
J1.28 nnaHupoBaHKME M OCYUIECTBIICHHE JIEUCTBUU B OKPYXAIOIICH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOUUMBOIO Pa3BUTHUS YEJIOBEYECTBA;
J1.29 akTMBHOE HENPUATHE ACUCTBUN, IPUHOCSIINX BPEJl OKPYKAIOLIEH Cpelie;
J1.30 yMeHHe nporHo3upoBaTh HEOJIATONPUSATHBIE YKOJIOTUUECKUE TTOCIEACTBUS
NpENPUHUMAEMBIX AEHCTBUM, IPEIOTBpAIIaTh UX;
J1.34 oco3HaHuE IEHHOCTH HAYYHOU E€SITEIbHOCTH, TOTOBHOCTh OCYILECTBIISATh
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO JIESITEIbHOCTh MHIUBUYAJIbHO U B TPYIIIIE.
® MemanpeomMemHvix:

M.4 BBISIBIATH 3aKOHOMEPHOCTH Y MPOTUBOPEUMS B pACCMATPUBAEMBIX SIBJICHUSX;
M.7BnaneTy HaBBIKAMH YYCOHO-HCCIIEIOBATEIILCKOM W IPOCKTHOW JEATEIbHOCTH,
HABBIKAMHU pa3penieHus mpooiem;
M.8 crmocoOHOCTh M TOTOBHOCTh K CAMOCTOATEIbHOMY IOMCKY METO0B PELICHUS
MMPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS;
M.32 BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C yUE€TOM OOLIUX

HHTCPCCOB, U BO3MOXXHOCTEH KaXXJO0Io 4JICHAa KOJIJICKTHUBA,



M.38 caMOCTOSITETbHO OCYIIECTBIIATH TTO3HABATEIBHYIO JACATEIBHOCTD, BBISBIISATh
po0IeMBbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
JEATENBHOCTH 1 KU3HCHHBIX CUTYaITUsX.

®  npeomemHbIX

[11)- chopmupoBaHHOCTh TOHUMAHHUS POJNH (PU3UKK B HKOHOMHUYECKOM,
TEXHOJIOTHYECKOH, COLMAIbHON U STUYECKON cpepax NeAaTeTbHOCTH YEeIOBEKa; POIU U
MecTta (U3MKH B COBPEMEHHOW HAyYHOM KapTHHE MHpPA; POJM aCTPOHOMUU B
MPAKTUYCCKON JIEATEILHOCTH 4YeJIOBeKa W JaJbHEHIIEM Hay4YHO- TEXHUYCCKOM
Pa3BHUTHH,

[12)-cpopmupoBaHHOCTh CUCTEMBI 3HAHUUA O (PUBMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUAX, JCUCTBYIONINX HA YPOBHSIX MHKPOMHUPA, MAaKpOMHpA U MEraMupa,
MPEICTABICHU O BCEOOMEM XapakTepe (PU3NYECKUX 3aKOHOB; MPEACTABICHHN O
CTPYKType TMOCTPOCHUS (PU3UYECKON TEOpUH, YTO TO3BOJUT OCO3HATH POJb
GyHIaMEHTAIBHBIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX TIPEJCTABICHUSAX O
MpUPOJIE, TOHITh TPAHUIIBI MPUMEHUMOCTH TEOPHH, BO3MOXHOCTH WX MPUMEHEHUS
JUTSL ONTMCAHUS €CTECTBCHHOHAYYHBIX SIBJICHUH U MPOIECCOB;

[13) - chopmMupoBaHHOCTH YMEHHUS pa3inyaTh yCIOBUS MPUMEHUMOCTH MOJCIICH
bu3nUecKkuX TeJI M TPOIECCOB (SIBJICHUWI): WHEpIMalbHAas CHUCTEMa OTCYETa,
MaTepuagbHas TOYKa, PpAaBHOYCKOPEHHOE JIBIKEHHUE, CBOOOIHOE TajicHne, aOCOIOTHO
ynpyras aedopmanusi, abCOTIOTHO YIPYTroe U aOCOIIOTHO HEYNPYTroe CTOIKHOBEHUS,
MojieNiel Ta3a, KUJAKOCTH U TBEPJOro (KpUCTaUIMYECKOIro) Tela, MIIeaJbHOTO rasa,
TOUCYHBIN 3apsiji, OAHOPOIHOE AJIEKTPUUYECKOE I0JIe, OJTHOPOJHOE MArHUTHOE TIOJIE,
rapMOHUYECKHAE KOJeOaHMs, MATeMAaTHYEeCKUH MAasSTHUK, WIACANbHBIA TMPY>KUHHBIN
MasTHUK, TApMOHUYECCKHE BOJTHBI, HJICATbHBIN KOeOaTeIbHbIN KOHTYp, TOHKAS JIMH3a,
MoJieJIel aToMa, aTOMHOTO Si7jpa ¥ KBAaHTOBOW MOJIETIN CBETa

[14) - chopmMupoBaHHOCTH yMEHHUS OOBIACHITH OCOOCHHOCTH TPOTEKAHUSA
du3NYECKUX SIBICHHUN: MEXaHWYEeCKOe JBHKCHHE, TEIUIOBOE JBM)KCHHE YaCTHII
BEI[ECTBA, TEIUIOBOE paBHOBecHe, OPOYHOBCKOE ABMkeHUE, nuddysus, ucrnapeHue,
KUMEHUE W KOHJCHCAIWs, IUJIAaBJICHUE W KPUCTAJUIM3allds, HAMpaBICHHOCTh

TCIIONICPCAaun, DJICKTPU3ALUU TCII, BKBHHOTCHHHaHBHOﬁ IMOBCPXHOCTU 3aPSAKCHHOTO



IPOBOJIHUKA,  JJICKTPOMATHUTHOW  WHAYKIUW, CAMOWHIYKUWH, 3aBUCHUMOCTHU
COIIPOTHUBIICHUS MOJIYIIPOBOJHUKOB «P-» U «II-TUIIOB» OT TEMIIEPATyphl, pE30HAaHCAa,
uHTepdepeHIu BOJH, TU(PpaKIUU, AUCTIEPCUHU, MOJTHOTO BHYTPEHHETO OTpa)KEHUS,
dbotordexrt, Puznueckre NPUHIUIBI CIEKTPATHLHOTO aHalnW3a U pabOThI Ja3epa,
«anbda-» u «0eTa» pacnajsl saep, raMMa-u3IydeHHe sep;

I15) chopmMupoBaHHOCTH YMEHUN MTPUMEHSTH 3aKOHbBI KJIACCUUECKON MEXaHUKH,
MOJIEKYJIAPHON (PU3UKH U TEPMOAMHAMUKH, DJICKTPOAMHAMUKH, KBAHTOBOW (U3HKHU
JUTSL aHAJIM3a U OOBSICHEHUSI SIBJICHUI MUKPOMHUPA, MAKpOMUpA U MeraMupa, pazindyaTh
ycinoBusi (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, IOHUMATh
BCeoOImMii Xxapakrep (pyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHWYECKON
SHEPIrYH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS, IEPBBIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS DIICKTPUUYECKOTO 3apsifa, 3aKOH COXPaHCHUS
SHEPIMM) W OTPAHMYCHHOCTh HCIIOJIb30BaHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATH
¢dbuzmyeckre  MpPOIECChl, HCIOJIb3YySl  OCHOBHBIE  IOJOXKEHUS, 3aKOHbI U
3aKOHOMEPHOCTH:  OTHOCHUTEIIbHOCTh  MEXaHMYECKOrOo  JBWXKEHUS,  (POpPMYJIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO JIBUXKEHUSI, MpeoOpa3zoBanus ["anuiest 1yt CKOPOCTH
U IEpEMEIICHUs, TPU 3aKoHAa HpIOTOHA, NpUHIKUN OTHOCHUTENBHOCTH [ anunes, 3aKOH
BCEMUPHOI0 TATOTEHMS, 3aKOHBI COXPAHEHUS HMMIIYJIbCA U MEXaHUYECKOU JHEpPruu
CBSI3b Pa0OTHI CHUJIBI C M3MEHEHUEM MEXaHMYECKOW HSHEPIrHH, YCIOBUS pPaBHOBECHUS
TBEPAOTO TEJIA; CBSI3b JABJICHUS HUJICAUIBHOTO Ira3a Co CPEeIHEN KUHETUUYECKOW YSHEPTUEN
TEIJIOBOTO JBMXKEHUSI M KOHILIEHTPAILUE €ro MOJIEKYJI, CBSA3b TEMIEPATyphl BEIIECTBA
CO CpeAHEW KMHETUYECKOW SHEPTUEN €ro 4acTHll, CBSI3b AABICHUS MCAIIBHOTO ra3a C
KOHILICHTpAIlME MOJIEKYJI M €ro TEeMIIeparypoil, ypaBHeHHe MeHeneeBa-
Knanelipona, nepBblid 3aKOH COXpPAHEHUS JHEPrUU B TEIUIOBBIX IPOIECCAX; 3aKOH
COXPAaHEHHs]  JJEKTPUYECKOro  3apsna, 3akoH Kynona, IOTEHIMaIbHOCTh
AJEKTPUYECKOrO II0JIs, IPUHLMUIT CYIEPIIO3ULMU JJIEKTPUUECKUX II0JIEH, 3aKOHa
Kynona; 3akonpl OMa i y4yacTKa UENH W JUI1 3aMKHYTOM JJIEKTPHUYECKOW IIEMH,
3akoH JDxoyina - JleHma, 3aKOH JJIEKTPOMAarHMTHOW WHAYKIUHU, OpaBwWwio JIeHna,
MOCTYJIATHl ~ CIEIUAJIBHONM TEOPUM OTHOCUTEIBHOCTH OWHINTENHA, YpAaBHEHHE

OiiHmTerHa s Qororddexra, mepBblid M BTOpPOM MOCTyJaTel bopa, mpuHIMD



HeompeAeIeHHOCTH [eli3eHOepra, 3aKOH COXpaHCHHS 3apsjga, MacCOBOIO YHCIA H
SHEPIUHU B SJICPHBIX PEAKIIUSIX, 3aKOH PaJUOAKTUBHOTO pacnajia;

[16)-cpopmupoBaHHOCTH YMEHHU IIPUMEHSITh OCHOBOIIOJIAraroIINe
ACTPOHOMMYECKHE TIOHATHSA, TEOPUHM M 3aKOHbI IS aHaln3a W OOBSICHEHUSA
(U3UYECKUX TPOIIECCOB MPOUCXOIAINIMX Ha 3BE37aX, B 3BE3JIHBIX CHCTEMaxX, B
MEKTaJaKTUUYECKOMN Cpejie; ABMKEHUSI HEOSCHBIX TeJl, IBOJIIOLIUU 3B€3/] U BeelleHHOI;

[17)-  chopMuUpOBaHHOCT,  yMEHUW  HCCIENOBaTh W aHAIM3UPOBATH
pa3HooOpa3Hble  (PuU3MUECKHWE SBJICHUS U  CBOMCTBA OOBEKTOB, IPOBOJUTH
CaMOCTOSITeJIbHBIC MCCIICOBAaHUS B PEAIBHBIX M JJA0OPATOPHBIX YCIOBHUSAX, YATATh U
aHAJIM3MPOBATh XaPAKTEPUCTUKH MPUOOPOB M YCTPOMCTB, OOBSACHATH NMPUHIIUIBI UX
paboThI;

[18)-chopmupoBaHHOCTh TPEACTABICHUN O METOAAaX TMOJYYCHHS HAyYHBIX
ACTPOHOMHMYECKUX 3HAHUM; BIAJEHUE YMEHUSMH CaMOCTOSTEIbHO (POPMYIHUPOBATH
eab UccieoBaHusl (MPOEKTa), BBIJBUTaTh TUIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOTIOJIAraloImux (U3MIECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IIPOBEPSATH HX
OKCIEPUMEHTAIbHBIMA ~ CPEJICTBAMU;, IUIAHUPOBATh U  MPOBOJIUTH  (U3HUYECKUE
AKCIIEPUMEHTHI, OIUCHIBAaTh M AHAIM3UPOBATH TMOJYYEHHYIO TPHU BBITIOJHEHUHU
AKCTIEPUMEHTa HH(POPMAITUIO, ONIPEACIIATh JOCTOBEPHOCTh MOJYUYEHHOT'O Pe3yJIbTarta;

[19)-chopMupoBaHHOCTh YMEHUS pEIIaTh PACUETHHIE 3314l C SIBHO 33JJaHHOU U
HESBHO 3aJIaHHON (DU3UYECKON MOJIEThbI0: Ha OCHOBAaHWHW aHajN3a yCJIOBHs BHIOUPATh
dbuznyeckre MoJieNd, OTBEYalollue TPeOOBaHUAM 3aJadyH, MPUMEHSATH (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJaThl (PU3UYECKUX TEOPHUI MPU HCHOJIb30BAHUU
MaTeMaTHYECKMX METOJIOB PEIICHHS 3a/ad, IMPOBOJAUTH pacyeThl HAa OCHOBAaHUH
UMEIOIIUXCSl JIAaHHBIX, AaHAJIU3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOJIbI
pellIeHUsI C Y4YEeTOM TMOJIYYCHHBIX pe3yJIbTaTOB, peIllaTh KauyeCTBEHHBIC 3aJlauH,
TpeOyrole MPUMEHEHNS 3HAaHUN M3 Pa3HBIX Pa3J/iesioB IIKOJIBHOTO Kypca (U3UKH, a
TaKK€ HWHTETpalMyd 3HAHUM M3 JIPYTUX MPEIMETOB E€CTECTBEHHOHAYYHOrO IMKIIA:
BBICTPAMBATh JIOTHYECKYIO LEMOYKY PACCYKIECHUM C OMOPOl Ha U3YUYEHHbIE 3aKOHBI,

3aKOHOMECPHOCTHU U (I)I/ISI/I‘IGCKI/IG SIBJICHUA,
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I110) chopMupOBaHHOCTh YMEHHI aHAJIM3UPOBATh M OIEHUBATH ITOCIIEICTBHS
OBITOBOM W MPOU3BOJICTBEHHOMN NIEATEILHOCTH YEJIOBEKA, CBA3AHHOW ¢ (PU3NYECKUMHU
poleccaM, C TO3UMLUKA 3KOJIOTMYECKOW O€30MacHOCTH; NPEICTaBIECHUNH O
pallMOHAJIbHOM  TMPUPOAOINOIL30BAaHUU, a TaKXKE Pa3yMHOM  HCIOJIb30BAaHUU
JOCTHKEHUM HAyKM M TEXHOJIOTWMM [T JAJbHEWIIEr0 Pa3BUTUS YEJIOBEYECKOTO
00I111eCTBa;

[111) oBmameHwe pa3aIUYHBIMU CIocoOamMu  paboTel ¢ HHGOpMAIUCH
(U3UYECKOTO COJIEpkKAHUS C HCIOJIB30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUW, PAa3BUTHE YMEHHI KPUTHYECKOTO aHaIu3a W OLEHKU JOCTOBEPHOCTH
noJiy4aemMoi uHopmanuu;

[112) oBnageHue OpraHU3alMOHHBIMU W TMO3HABATEJIbHBIMU  YMEHUSIMU
CaMOCTOATEILHOTO TPHUOOPETCHHUsS] HOBBIX 3HAHWH B MPOIECCE  BBIMOTHEHUS
MIPOCKTHBIX M y4EOHO-UCCIIEIOBATEIIbCKUX PabOT, YMEHUSIMU paboTaTh B TpyMIe ¢
BBITIOJTHEHUEM Pa3JIMYHBIX COLMAJIBHBIX pOJIeH, IUIAHUPOBaTh paldOTy TPYMIIbI,
pallMOHAJILHO paclpelesiTh AEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalHUsX, aJCKBaTHO
OIICHUBATh BKJIaJl KaJOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHHUE paccMaTpuBacMOu
POOJIEMBI;

[113) cdhopmupoBaHHOCTH MOTHUBAIMM K Oyaymed mpodeccrnoHaIbHON
JESTENBHOCTHU 10 CHEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIISL.

5. COAEP’ KAHHUE YYEBHOI'O IIPEJIMETA

HaumenoBanme Conep:kanue yuyeOHOro Marepuasa u GopMbl OpraHu3annu
pa3aesioB U TeM AeSITeIbHOCTH 00y4a0IINXCs

Pasznen 1. dusuka u MeTOIbI HAYYHOT0 O3HAHUS

Tema 1. ®usnka — Hayka o npupoje. Hayunsle MeTObI TO3HAHKS
Beenenune OKpykaroliero Mupa. Poib skcriepumMeHTa U TEOpUM B IpoIiecce
MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (hrU3NYecKHX sIBIEHUH 1 porieccoB. Hayunbie
runote3bl. du3nyeckre 3aKOHbl U TEOpUH. [ paHUIIbl IPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIUIT COOTBETCTBUS.

Posb 1 MmecTo ¢u3uku B pOpMUPOBAHUU COBPEMEHHON HAYyYHOU
KapTUHBI MUPA, B IPAKTHUYECKOM 1E€ATENbHOCTH JIFOIEN

Pa3zgen 2. Mexanuka

Tema 2. Kunematuka Mexanunueckoe aBmxeHre. OTHOCUTEIbHOCTh MEXAHHUUECKOTO
nBwkeHus. Cuctema orcuéra. TpaekTopusi.
[TepemelnieHre, CKOPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh)
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U YCKOPEHHE MAaTepUaIbHON TOYKH, UX MPOEKIIMH Ha OCHU CUCTEMBI
KoopauHat. CJ0KeHUE NEPEMEILICHUI U CI0KEHUE CKOPOCTEH.
PaBHOMEpPHOE U PABHOYCKOPEHHOE IPSIMOJIMHEWHOE JBUKECHUE.
['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U
nepeMenIeHIs] MaTepUaIbHOM TOUKHU OT BpeMeHu. CB0oOOHOE
najeHue. Y ckopeHue cBoboHoro najaenus. KpuBonunaeitHoe
JBUKEHUE. [[BHoKEeHNE MaTepUAIbHOM TOUKH 10 OKPY>KHOCTH C
MOCTOSIHHOM 10 MOJTIYJIIO CKOPOCThIO. YTJI0Basi CKOPOCTh, JIMHEHAS
ckopocts. [leproa u yactora obpamenus. LlenrpoctpeMuTensHoe
YCKOpEHHUE

Pemenune pacu€THbIX 33124 C 3alaHHON (PU3UIECKON MOJIENBIO C
UCIOJIb30BAaHUEM OCHOBHBIX ()OPMYJT KUHEMATHKU :
IIpakTnyeckas padora Ne 1«OneMeHTHI BEKTOPHOM aareOopb»
IIpakTnueckas padora Ne2,3 «KunemaTuka nocTynaTebHOTO
JBUKEHMSI MATEPUAIBHOM TOUKH U TBEPAOIO TEIIa»»
IIpakTnueckas padora Ne4,5 «Kunemaruka BpamareabHOTO
JBUKEHMSI MATEPUAJIbHOM TOUKHU M TBEPAOIO TEJIa»»

Tema 3. JIlunamMuka

[Tpunnun otHOocuTensHOCTH ["anunes. [lepBolii 3akoH HeroTOHA.
WNuepuuanehelie cuctemsl orcuéra. Macca tena. Cwia. [lpunnun
cynepno3unuu cui. Bropoii 3akoH HeroToHa [u1s1 MatepranbHOU
ToukH. Tperunii 3akoH HploTOHA [1s1 MaTepHalIbHbIX TOYEK.3aKOH
BceMUpHOro Tsarorenus. Cuia tsokectu. IlepBas kocMuyeckas
ckopoctb. Cuna ynpyroctd. 3akoH ['yka. Bec Tena. Tpenue. Bus
TpeHus (MOKos, CKOJIbXeHus, kaueHus). Cuna tperus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEHUs U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuila CONTPOTUBIICHUS IIPU IBHKEHUU TeJla B )KUIKOCTH MIIN
raze. [loctynarensHoe U BpamaTeibHOE JBMKEHHE a0COIIOTHO
TBEPAOro Tes1a.MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaieHus. [1neuo
CUJIBL. Y CJIOBHS PABHOBECHS TBEPAOTO TeJla

Permenne pacuéTHbIX 3a7a4 ¢ 3aJaHHON (HU3UYECKON MOJEIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M ()OPMYJT THHAMHKH.
IIpakTHyeckas padora Nel «Cuiel B npupozae»
IIpakTHyeckas padora Ne2,3 «3akonsl HeroToHa»
IIpakTHyeckas padora Ne 4,5«/lnHamuka BpalaTeabHOIo
JIBUKEHMSI MATEPHAJIbHOM TOUKH M TBEPAOIO Teiay

Tema 4. 3aK0HBI
COXpaHEeHUs B
MeXaHHuKe

Nmiynbe MaTepuaibHON TOYKH (Tela), CHCTEMbI MaTEpUATIbHBIX
To4eK. IMITyJIbC CUITBI 1 MI3MEHEHNE UMITYJIbCa Tella. 3aKOH
COXpaHEHHUs UMITylibca. PeakTuBHOE NBIKeHNE. PaboTa CHJIBI.
MomnocTs cunbl. Kunetnueckas sHEprusi MaTepUAIbHON TOUKH.
Teopema 00 U3MeHeHNH KHHETUYECKOM sHepruu.lloTeHnanbpHas
sHeprus. [loTeHnmansHas SHEpPTrUus yrupyro aegopMupoBaHHOM
npyxuHbl. [loTeHIManbHas SHEprus Tena BOJIM3H MOBEPXHOCTU
3emumn. [loTeHnumanbHbBIC U HE TOTEHIIMATBHBIE CHITBI. CBSA3b PAOOTHI
HE MOTEHIMAIbHBIX CHJI C U3MEHEHUEM MEXaHUYECKON IHEPrun
CHUCTEMBI TeJl. 3aKOH COXPAHEHHUS MEXaHUYECKOW YHEPTHH.
Yrpyrue u Heynpyrue CTOJIKHOBEHUS

Pemenue pacu€THBIX 3a7a4 ¢ 3a1aHHON (PU3UIECKON MOJIEIBIO C
MCTIOJb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYJ TMHAMUKHU U 3aKOHOB
COXpaHEHUS.
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IIpakTnyeckas padora Nel,2«Vmnynbc. Pabota Dueprus.

MomHocTb»

IIpakTHyeckas padora Ne 3 3ak0H COXpaHEHUS UMITYJIbCa

IpakTnueckasi pabora Ne 4 «3aKk0H COXpaHEHUS] SHEPTUN»

Paznea 3. Mosekynsipaas pu3nka ¥ TepMOAUHAMHUKA

Tema 5. OcHOBBI
MOJIEKYJISIPHO-
KMHETHYeCKOH Teopuu

OCHOBHBIE ITOJIOKEHUS MOJ'IGKYHSIPHO-KI/IHGTI/ILICCKOI\/’I TCOPHHU.
Bpoynosckoe nBmwkenue. {uddysusa. Xapakrep ABIKEHUS U
B3aMMOJIEHCTBHSI YaCTHI] BellecTBA. MoJiesii CTPOSHHUSI ra30B,
KUJKOCTEH U TBEPIBIX TeT U OOBSICHEHUE CBOMCTB BEIIECTBA HA
OCHOBE 3THX MoJjienel. Macca mouiekyin. KonndecTBo BelecTsa.
[Tocrossnnas ABoraapo. TemnoBoe paBHoBecue. Temneparypa u e€
n3Mmepenue. lllkana remneparyp Llenscus. Monens uaeairbHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUYECKON TEOpUU
UeaIbHOTO ra3a. AOCONIOTHAS TeMIlepaTypa Kak Mepa cpeHen
KMHETHYECKOM HEPIUH TEIIOBOTO JBUKEHUS YacTHI] ra3a. ['a3oBbie
3aKoHBI. YpaBHeHue MenneneeBa—Kianeipona. 3akon JlansToHa.
H3onponeccel B M1€abHOM Tra3e ¢ NOCTOSHHBIM KOJIUYECTBOM
BeulecTBa. ['paduyeckoe npepcraBiaeHre U30MPOLIECCOB: U30TEPMA,
n30Xxopa, n3obapa

Pemenue pacu€THBIX 3a7a4 ¢ 3a1aHHON (PU3UIECKON MOJIEIBIO C
UCIIOJIb30BaHNEM OCHOBHBIX nosioskeHnit MKT, 3akoHOB 1 ¢popmyn
MOJIEKYJISIPHOM (PU3UKH.

IIpakTHyeckas padora Ne 1 «M3omnporeccs! B HealibHOM raze»
IIpakTuueckas padora Ne 2 «I'paduueckoe mpeacTaBICHHE
U30IPOLIECCOB»

IIpakTHyeckas padora Ne 3,4 «YpaBHeHne MeHnjeneeBa—
Knaneiipona. 3akon /lanpToHa»

Tema 6. OcHOBBI
TepmoauHaMuKu

TepMoguHamuyeckas cucreMa. BHyTpeHHsIs1 SHEprus
TEPMOJMHAMHYECKON CHCTEMBI M CITIOCOOBI €€ N3MEHEHHSI.
KonuuecTtBo TemnoTsl u paboTa. BHyTpeHHsIsS SHEprUsi 0JHOATOMHOIO
ujeanbHOro raza. Buasl Teronepenadyn: TEmIONPOBOIHOCTD,
KOHBEKIMS, N3JIy4eHHE. Y IeJIbHas TEII0EMKOCTh BELIECTBA.
KonnyecTBO TEmnoThl npu Terionepeaaye.

[Tonsitne 06 aqnadbaTHOM mporiecce. [1epBrIif 3aKOH TEPMOTUHAMHUKH.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJMHAMUKH K U30IIPOIIECCaM.
['padprueckas naTEpIpeTanus padoTH Tasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh Mpo1eccoB B
MIPUPOJE.

TeroBbie ManHbL. [[pUHIUITBI AEACTBHS TEMIIOBBIX MAIIUH.
[IpeoOpazoBanms 3HEpruu B TerioBbix MarmuHax. KITJI TermoBoit
mammmHbl. [{ukn Kapuo u ero KIT/I. Dxonoruyeckue npoodieMbl
TEIJIO3HEPreTUKU

Pemienne kauecTBEHHBIX 3a/1a4 C OTIOPOM HA U3YUEHHBIE B pa3felie
«MonexynsipHas pu3uKa ¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/IG ABJICHUS.

IpakTnueckas padora Ne 1,2 « BuyTpeHHssa sneprus
TepMOHHHaMquCKOﬁ cuctemsl. KonmduecTBO TEMIOTH 1 pa60Ta.»
IpakTnueckas padora Ne 3,4 «IlepBblil 3aKOH TEPMOAMHAMUKH.
[IpuMeneHue nepBoro 3aKkoHa TEPMOJIMHAMUKH K U30IPOIIECCaM»

HpakTnueckas padora Ne 5 «KII/] reroBoii mammnsl. [{ukin Kapao

u ero KI1J»
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Tema 7. ArperatHbie
COCTOSIHHMSA BellecTBA.
da3oBble MepPexoabl

[TapoobpazoBanue u koHaeHCanws. VicapeHue u KureHue.
AOcCoNIOTHAs 1 OTHOCUTEIbHAS BIAXXHOCTh BO3ayXa. HackimeHHbIH
nap. YaenpHas TerioTa napoodpa3zoBaHus. 3aBUCUMOCTD
TEMIEPaTypbl KUTICHUSI OT J1aBJICHUSI.

Tsépnoe teno. Kpucrammyeckue u amopdHsie Tesna. AHU30TPOIIUS
CBOMCTB KpucTaiuioB. Kuakue kpucramibl. COBpeMEHHbIE
Marepuaisl. [InaBinenue u kpuctau3anus. Y 1eJabHas TerioTa
miaiaeHus. Cyomumanus. Y paBHEHHE TETUIOBOTO OalaHca.

Pemenne kauecTBEHHBIX 3aJ1a4 C ONIOPOM HA U3YUEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHHS

IIpakTuueckasi pa6ora Ne 1 «AOGCOTIOTHAS K OTHOCUTEIIbHAS
BJIQXKHOCTb Bo3nyxa» «[lnaBnenue u kpucraumsanus. Y aeibHas
TEIUIOTa MapooOpa30BaHUS»

Pemenune pacu€THbIX 3a1a4 C 3alaHHON (PU3UIECKON MOJIENBIO C
MCIIOJIb30BaHUEM YpaBHEHHS TEIJIOBOIO OasiaHca
IIpakTuueckas padora Ne 2 «YpaBHEHHE TEILUIOBOTO OajlaHCa»

Pa3znen 4. DiiekTpoauHaMuKa

Tema 8.
DJIeKTPOCTATHKA

DnexTpu3anus Ten. JINEKTpUIecKuil 3apsa. J(Ba BUIa 2IEKTPUUECKUX
3apsanoB. [IpoBOJHUKY, TUANEKTPUKU U TIOTYTIPOBOIHUKU. 3aKOH
COXPAHEHHUs IEKTPUYECKOTO 3apsa.

BsaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbll /1eKTpUUECKHMA
3apsif. DieKTpudeckoe nose. HanpsxEHHOCTD IIEKTPUUECKOTO MOJIS.
[IpyuHIHMI cynepno3unuy NEKTPUIECKUX Mosiei. JInann
HanpsHKEHHOCTH JIeKTpudeckoro nomns. PabGorta cun
3IIEKTpOCcTaTH4ecKoro nous. Ilorennnan. PasHocTs noTeHIIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B MJIEKTPOCTATUYECKOM IIOJIE.
JusnexTpudeckas IPOHULIAEMOCTb.

OnexrpoéMkocTsb. KonnencaTop. D11eKTpo€MKOCTh IIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsyKeHHOTO KOHIEHCATOpa

Penienue pacuéTHbIX 3aa4 ¢ 3a1aHHON (PU3UUECKOM MOJIENbIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYJI 3JIEKTPOCTATUKHU
IIpakTHyeckas padora Nel «B3aumoneiicTBue 3aps10B. 3aKOH
Kynona»

IIpakTHyeckas padora Ne2 «Hanpssk€HHOCTD 2JIEKTPUUECKOTO TOJIS.

[TpuHIUTT CyTIEPIIO3UITNH IIEKTPUUECKHUX TTOJICH

IpakTnueckas padora Ne3 «llorenuuan. Pa3Hocth noTeHIHATOBY
IIpakTHyeckas padora Ned,S«Konnencarop. neKTpoEMKOCTD
IJIOCKOT'0 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO KOHACHCATOPay

Tema 9. IlocTrossHHBINM
3JIEKTPUYECKHI TOK.
Toxu B pa3IMYHbIX
cpeaax

DIIEKTPOHHAS MPOBOJIUMOCTh TBEPBIX METAIIOB. 3aBUCUMOCTD
CONPOTHUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.
DIIEeKTpUUYECKHU TOK B Bakyyme. CBOMCTBA AJICKTPOHHBIX ITyYKOB.
[MonynpoBoanuku. CoOOCTBEHHAs ¥ IPUMECHASI POBOIUMOCTh
MOJIyITpOBOTHUKOB. CBOMCTBa p-n-niepexona. IlomynpoBogHuKkoBbIE
npUOOPHI. DIEKTPOTUTHYECKAS TUCCOLUAIUS. DIEKTPOIIU3.
DNIeKTpUYECKHi TOK B Ta3zax. CaMOCTOATEIbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Moanus. [lnazma

Pemenune pacu€THBIX 3a7a4 ¢ 3a1aHHON (PU3UIECKON MOJIEIIBIO C
UCTIOJIb30BaHHUEM OCHOBHBIX 3aKOHOB U (hOpMYJT

IpakTnueckas padora Ne 1,2,3«I10CTOSAHHBINA JTEKTPUIECKHI TOK»
IIpakTHyeckas padora Ne 4,5 «OneKTpUUECKU p pa3Iu4HbIX
cpenax»
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Tema 10. MarautHoe
nouie.
DJIEeKTPOMArHUTHasI
UHAYKUUS

IloctosiHHBIE MarHuThl. B3anMoieiicTBHE MTOCTOSHHBIX MarHUTOB.
MaruutHoe nosie. Bekrop MaruutHor uHaykuuu. [Ipunimn
CYINEPIO3UIMY MATHUTHBIX MOJEH. JIMHUKM MArHUTHOW MHIYKLIMH.
KapTtuna nuHuid MarHUTHOM MHIYKIMH TOJISI TOCTOSIHHBIX MarHUTOB.
MarnuTtHo€e noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIUU
MarHUTHOTO TOJISI JVTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOJIHUKA, KATYIIKH C TOKOM. OnbIT JpcTeaa.
B3aunmoneiictBre npoBOIHUKOB ¢ TOKOM. Cuita Amniepa, €€ MOIyJib 1
Hanpasnenue. Cuia JlopeHua, e€ MOy U HallpaBiieHue. J[BrkeHue
3apsHKEHHOM YacTHIIBI B OJHOPOJHOM MAarHUTHOM Toie. PaGoTa cuitbt
JlopeHna. fIBnenue 3mekrpomarauTHOM MHAyKIMK. [I0TOK BekTOpa
MarHuTHOW UHAYKIUU. DJ]C nHAYKIMU. 3aKOH 3JIEKTPOMArHuTHON
unaykunu ®Papanes. Buxpesoe anexrpuueckoe nose. 9C nnaykuyuu
B MPOBOJIHUKE, JBIKYIIEMCS TOCTYNATEIbHO B OJJHOPOIHOM
MarHuTHOM noJe. [Ipasuno Jlenna. ManykTuBHOCTS. SIBIIEHUE
camouHaykuu. IJIC caMOMHAYKIUHA. DHEPrUsi MArHUTHOTO OIS
KaTYIIKH C TOKOM. DJIEKTPOMArHuTHOE T0JIe

Pemenne pacu€THbIX 3a7a4 Ha IpUMeHEeHHEe GOpMyI TEMbI
«MarnuTHoe noje. DJIeKTpOMarHuTHast MHIyKIusA». Pemenue
KayeCTBEHHBIX 3a/1a4 C OIIOPOM HA N3yYCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKHUE SIBIICHUS TeMbl « MarnuTHoe moie.
DNEKTPOMarHuTHas HHIYKLMS.

IIpakTHyeckas padora Ne 1,2«Cuna Amnepa. Cuna JlopeHua»
IpakTnueckas padora Ne 3,4,5 «3aK0H 37I€KTPOMArHUTHOM
uaaykiuu @apanes. I 1C uHIYKIAN)

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 11.
MexaHnyeckue u
3JIEKTPOMATHUTHbIE
KoJIe0aHus

KonebarenbHas cucrema. CBOOOAHbIE MEXaHUYECKHE KOJICOAHUS.
l'apmonunueckue xonedanus. [lepuon, yactora, amrnutyna u dasza
koneOanuil. [IpyxuHHbI MasTHUK. MaTeMaTU4eCKU MasTHUK.
YpaBHeHHNe rapMOHNYECKHUX KojeOanuii. [IpeBpamenne sHepTun pu
rapMOHUYECKUX KOJeOaHUsX.

Konebarenbubiit KOHTYP. CBOOOIHBIC AICKTPOMArHUTHBIC KOJIeOaHUs
B UJI€AIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMU U 3JIEKTPOMAarHUTHBIMU KoJiebaHnusaMu. @opmyna
TomcoHa. 3aKoH COXpaHEHMs SHEPIUU B HJI€AJIbHOM K0JIeOaTelbHOM
koHType. [IpeacraieHue o 3aTyxaromux Koiebanusx. BoiHyX1eHHbIS
MexaHuueckue kojaeOanus. Pezonanc. BeinykaeHHbIe
AIIeKTpOMarHuTHbIe KoneOanus. [lepemennbIil Tok. CHHYCOMIATBHBINA
IIEPEMEHHBIN TOK. MOLTHOCTh NEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JeCTBYIOIIee 3HAUCHUE CHITBI TOKa U HanpspkeHus: TpanchopmaTop.
[Tpou3sBoCcTBO, Nepenaya u NOTpedICHUE AIEKTPUIECKON SHEPTUH.
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJCTBE 3eKTposHeprun. KynpTypa
VICIIOJIb30BAHUS DJIEKTPOIHEPIUU B IOBCEIHEBHOM JKU3HU

Pemenne pacuéTHbIX 3a7a4 ¢ 3aJaHHON (U3UYECKON MOJEIbIO C
MCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB M (DOPMYJI, OMUCHIBAIOIINX
MEXaHUYECKHE U JICKTPOMArHUTHEIE KosieOanus. Pemenne
KAueCTBEHHBIX 33/1a4 C OMOPON HA U3YUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOIITNE MEXAHUYECKUE U
AIIEKTPOMATrHUTHBIE KOJIeOaHUSI.

IIpakTuueckas padora Ne 1,2,3,4«Mexanndyeckue u
AJIEKTPOMATHUTHBIE KOJICOaAHHS»

MexaHn4eCcKUe BOJIHBI, YCIOBUA pacnpocTpaHenus. [lepuos.
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Tema 12.
Mexanuuyeckue 1
3JIEKTPOMATHUTHbIE
BOJIHBI

CkopocTh pacnpocTpaHeHus U JyinHa BoaHBL. [lonepeunsie u
pooJbHbIe BOJHBL. HTEepdepenius u nudpakius MEXaHUIeCKuX
BOJIH.

3Byk. CKOopocCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

3H€KTpOMElFHHTHBI€ BOJIHBEL. Y CJIOBUS H3JIIYUYCHUA SJICKTPOMArHUTHBIX
BOJIH. B3anmHas opuenrtanus BekropoB E, B, v B aekTpoMarHuTHOM
BosIHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHE,
npenoMiieHue, noysipusanus, Audpakuus, natepdepenius. CKopocTb
9JICKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX
BOJIH B TCXHUKEC U GBITy. HpI/IHLII/IHBI PaaruoCBA3U U TCICBUACHUA.
Pannonokarusi. DIeKTpOMarHuTHOE 3arpsiI3HEHUE OKPYKarOIIen
Cpebl

Pemenne pacu€éTHBIX M KAUECTBEHHBIX 3a/1a4 C OTMIOPOM HA U3yUYEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH, OMHICHIBAIOLIUE PACTIPOCTPAHCHHE
MEXaHUYECKUX U DJIEKTPOMArHUTHBIX BOJTH

IIpakTuueckas padora Ne 1,2,3,4«Mexannyeckue u
3JICKTPOMATrHUTHBIE BOJTHBDY

Tema 13. OnTuka

I'eomerpuueckas ontuka. [IpssMonnHetHOE pacpOCTpaHEHUE CBETA B
OJIHOPOJIHOM cpenie. ToueuHslil HICTOYHUK cBeTa. JIyd cBera.
OTtpakeHue cBeTa. 3aKoHbI OTpaxkeHus ceeta. [locTpoenue
M300pakeHUI B IJIOCKOM 3epKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN
nokasatelib npejaomiieHus. [loaHoe BHyTpeHHEee OTpaKeHue.
[IpenenbHbIN yroia NOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBeta. CioxxHbIi cocTaB 6enoro cera. L[ser.
Cobuparomye 1 pacCceHBArOIINE JTUH3BI.

Tonkas nuH3a. POKYCHOE pacCTOSTHUE U ONITUYECKAsi CHJIa TOHKOM
muH3bl. [TocTpoenne n3o0pakeHuil B COOMPAOLINX M PACCEUBAIOIINX
nuH3ax. @opMysia TOHKOM JIMH3bI. Y BEIMUEHUE, JaBaEMOE JIMH30i.
IIpenesnbr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcioBust HaOMIOICHNUS MAKCUMYMOB 1 MHHUMYMOB B
UHTep(HEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOTePEHTHBIX
MCTOYHHUKOB.

Hudpakums ceeta. JudpakimonHas pemeérka. Y clioBue HaOIIOACHUS
[JIaBHBIX MAaKCUMYMOB IIpH Na/IeHUU MOHOXPOMAaTHYECKOT0 CBETA Ha
mudpakionnyo peméTky [lonsipusanus cBera

Pemenne pacu€THbBIX 33724 C SIBHO 33/IaHHON (PU3NYECKON MOJIEIBIO C
UCIIOJIb30BaHNUEM OCHOBHBIX 3aKOHOB U (hOPMYJI T€OMETPUUECKOI
ONTUKH

IIpakTHyeckas padora Nel,2«3akoHbI OTpaKEHUS CBETA.
[TocTpoenne n3o0pakeHHi B INIOCKOM 3€pKaJie»

IIpakTnyeckas padora Ne 3,4«Iloctpoenne nzo0pakeHuii B
COOMPAIOIIUX U PACCEUBAIOIIUX JTHH3AX)

IIpakTnyeckas padora Ne S«BonHoBas ontuka. MHTepdepenus
CBETa»

Pa3nes 6. OcHOBBI cielIHAILHON TEOPHH OTHOCUTEIBHOCTH

Tema 14. OcHoBBI
CreluaJIbHON Teopuu
OTHOCHTEJIBHOCTH

I PpaHUuIbl IPUMCHUMOCTHU KJIaCCUUECKON MEXaHUKHU. HOCTy.TIaTLI
CHGHI/I&J’IBHOf/i TCOPHUU OTHOCUTCIBbHOCTHU :MHBAPHUAHTHOCTE MOIYJIA
CKOpPOCTH CBCTA B BAKYYMC, IPHMHIMUII OTHOCUTCIIbHOCTH OUHIITEHHA
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OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJJICHHE BPEMEHHU U
COKpAIllEHUE JITTUHBI.

DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOM YaCTHUIIBI.

CB43b MACCBI C SHEPTUEU U UMITYJILCOM PESATUBUCTCKOU YaCTHIIBI.
DHeprusi MoKost

Pemenne kauecTBEHHBIX 3a7a4 C OMOPOIl HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (pr3mdeckue sBieHus o reme «OcHoBel CTOy.
IpakTnueckas padora Ne 1,2«2eMeHTHI TEOpUHU
OTHOCHUTEJIbHOCTHY

Paznean 7. KBanTtoBas pusuka

Tema 15. Dj1eMeHThI
KBAHTOBOH OIITHKH

®otonsl. opmyia [Inanka cBsi3u sHEprun HOTOHA C €T0 YaCTOTOM.
DHeprus U UMNyabsc poroHa. OTKPBITHE U HCCIEA0BaHNE
dororddexra.

Ompiter A. I'. CtoneroBa. 3akonbl hoTodddekra. YpaBHEHHE
Ouiamreitna s potordderra. «Kpacunas rpanuniay Gorosaddexra.
Hasnenue cBera. OnwiTel [1. H. JIeOeneBa. Xumudeckoe aelicTBUe
CBETa

Pemennie pacu€THBIX 33724 ¢ SBHO 33/1aHHOM (PU3NYECKON MOJIETIBIO C
WCTIOJTb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYJT KBAHTOBOM OIITHKH.
Pemienne kauecTBEHHBIX 3a/1a4 C ONIOPON HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHUKH.

IIpakTnueckas padora Ne 1,2«CBeTOBbIE KBAHTBI»

Tema 16. CTpoenue
aToma

Mogens atoma Tomcona. OnbiTel Pesepdopa mo paccesuuio ~ -
yactul. [Lmanerapnas monens aroma. [locrynarer bopa. M3nyuenue u
MOTJIONIEHUE (POTOHOB MIPH MEPEXO0JIC aTOMA C OJTHOTO YPOBHS SHEPTHUH
Ha Apyroi. Bunasl cnexktpoB. CrieKTp ypoOBHEH 3HEpruu aTroma
BOZIOPOAA.

BosnnoBele cBoiicTBa yactuil. Bonuel ne bpoiinsa. KopmyckynsipHo-
BOJIHOBOM yanu3M. CIOHTaHHOE M BBIHYKJIECHHOE U3TyUEHHE

Pemienne kauecTBEHHBIX 3a/1a4 C OMIOPON HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nyecKue BJIeHUs 1o TeMe «CTpoeHue aToMay.
IIpakTuueckas padora Ne 1,2 «Pusuka aromay

Tema 17. ATomMHOe s1APO

OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIIOAKHOCTh CTPOEHUS SIpA.
OtkpsiTie paguoaktTuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio
COCTaBa paJiMOaKTUBHOTO M3nyueHus. CBoiicTBa anbda-, 6era-,
ramMmma-u3iydeHus. Biausiaue paioakTUBHOCTH HA JKUBbIE OPTaHU3MBI.
OTKpbITHE TPOTOHA U HENTpoHa. HykmoHHas Mozens sapa
leitzenbepra—lBanenko. 3apsin siapa. MaccoBoe 9HCIO siipa.
N3oronsl.

Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
M3JIy4eHHE. 3aKOH paJIMOAKTUBHOTO pacrajia. JHEPTHs CBSI3U
HYKJIOHOB B sizipe. SnepHbie cuibl. JledexT maccsl siapa. SAnepHbie
peakuuu. [lenenne u cuHTe3 saep. SAnepueiil peakrop. TepmosaepHbIil
cunres. [1po0iaeMbl 1 NepCHEeKTHBHI SIEPHOI SHEPTETUKH.
DKOJIOTUYECKUE ACTIEKTHI SJIEPHON IHEPTETUKHU. DIIEMEHTapHbIE
gacTulbl. OTKPBITHE NTO3UTPOHA.

MeTop1 HaOTIOIEHUS ¥ PETHCTPAIK 3JIEMEHTAPHBIX YaCTHI.
OdyHIaMeHTabHbIC B3auMOJIeHCTBUSA. EquHCTBO (hrsmueckoit
KApTUHBI MUPA

Pemienne kauecTBEHHBIX 3a/1a4 C OIIOPOW HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS 110 TeME «ATOMHOE SIIPO».
IIpakTuueckas padora Ne 1,2. «Pusuka aTOMHOTO sIpay
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Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU
Tema 18. DiieMeHTBI OTtansl pa3BUTHS acTpoHOMUU. [IpUKIagHOE M MUPOBO33PEHUYECKOE
aCTPOHOMHUM U 3HaueHue acTpoHoMuH. Bua 3Bé3aH0r0 HeOa. Co3Be3us, spKue
acrpodpusuxku 3BE3/1bI IJIAHETHI, MX BUAUMOE ABrxkeHue. ColnHedHas cucrema

6. TEMATUYECKOE NNAHUPOBAHME YYHEBHOIO NPEOAMETA

Ne | HaumenoBanue Tem Bceero | Jleknuu | IlpakTuyec-
n/n KHe 3aHATHA
1 | BBenenue 2 2
2 | Mexanuka 14 6 8
3 | OcHOBBI MOJIEKYJISIPHON (PUBUKU U TEPMOAUHAMUKHI 14 6 8
4 | DnekTpoaMHAMMKA 12 6 6
5 | KonebGanus u BOJTHBI 12 6 6
6 | OnTuka 12 6 6
7 | DneMeHTHbI KBAaHTOBOW (PU3UKU 8 2 6
8 | OBomonus Beenennoit 4 4
HTOI O 78 38 40
Hmozoeas ammecmayusn é gpopme
oughghepenyuposannozo 3auema

[Ipn peanuzaumu coaep:kanust oOHIe00pa30BaTENBHOIO Y4e€OHOrO NpeaMeTa
«®uzuka» B mnpenenax ocBoeHus OIIOIT CIIO na 6a3ze OCHOBHOTO 00IEro
o0pa3zoBaHus ¢ MOJydYeHHEM cpeaHero oomiero oopazosanus (IITICC3):

Buj yueOHoii padoThl O0bem yacoB
O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 78
Oos3aTesibHasi AyIUTOPHasl YueOHasi HAarpy3Ka (Bcero) 78
B TOM YHCJIE:
JIEKIIAU 38
MPAKTUYECKHUE 3aAHATHUSA 40
1a0opaTOpHBIE 3aHATHUS Y4eOHBIM MIIaHOM
HE MPEYCMOTPEHO
Camocmosmenvhas paboma ooyuaowe2ocs Y4eOHBIM ITaHOM
HE MPEIYyCMOTPEHO
Koncynomayuu Y4eOHBIM IIIaHOM
HE MPEIYyCMOTPEHO
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Ilpomercymounasn ammecmayus 6 dopme
oughghepenyuposannozo 3auema

7.YYEBHO-METOOW4YECKOE N MATEPUAJIbHO-TEXHUYECKOE
OBECINEYEHUE NMPOrPAMMbLI YHEBHOIO NPEAMETA

7.1. Onucanue mamepuanvHo-mexHudeckoul 6azvl, He0OXOOUMOU 0N
ocyuiecmenenus 00pa3oeamenvHo20 npoyecca

OcHalleHHOCTh cenraJbHBIX
NOMeIeHHd M TIOMeIleHHuHd A
CaMOCTOSITeIbHOM PadoThl

Ne HanmMmeHoBaHHe crieMAJLHBIX MOMEIIEHNI A
n/n MOMeIleHHUi /ISl CAMOCTOSITeILHOM PadoThI

Y4eOHble ayauTopuu Ui IpoBeIeHus yueOHbIX | 1. Jlocka yaeOHas

3aHITUN 2. Pabouee mecTo mpernoaaBaTest
414056,Actpaxanckas obnacte, r Actpaxanb, | 3. KoMruiekr yuebHoit mebenu Ha 25
p-H Jlenunckuii, yn. Tarumesa, 1 1806, stax 3, |yen.

1. nomenienue Ne 308 4.CranoHapHbI MYyJIbTUMEIUNHBIN
KOMIUIEKT
5. Hoctyn K UWHPOPMALMOHHO —
TEJIEeKOMMYHHUKAIIMOHHOMN ceTH
«MHTepreT™
[Tomenienue st CAMOCTOATENBHOM PabOThI 1. KommexT yueO6Hoit mebenu Ha 50
414056,ActpaxaHckast 00J1aCTh, yeJl.
r. Actpaxans, p-H Jlenunckuii, yi. TatumieBa, |2.KomIuiekT yueOHO-HATISAHBIX
. 18a, stax 2, momernrenue Ne7 mocoomit
2 3.Kommeroreps! - 8 miT.
’ 4.CranmoHapHbIi MyJIbTUMEIUITHBIN
KOMILJIEKT
5. Jloctryn k  uH(}OpMaIMOHHO-
TEJICKOMMYHUKAIITMOHHON ceTu
«NHaTEpHET?

7.2. Pekomenoyemasn numepamypa

@) OCHOBHAA yueOHan 1umepamypa:
1. Yakak A.A. ®usnka. ®umsndeckme oCHOBbI MexaHUKU : y4yebHoe
nocobmne gna CrO / Yakak A.A.. — CapaToB : lpodobpa3zoBaHue,
2020. — 180 c¢. — ISBN 978-5-4488-0673-5. — TekcT
3NEeKTPOHHbIN // Undposon obpasoBaTenbHbin pecypc IPR SMART :
[canT]. — URL: https://www.iprbookshop.ru/91903

2. Yakak, A. A. ®usuka. DIEKTPUUECTBO U MArHETU3M : yueOHOe rmocobue Jyis
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CIIO / A. A. Yakak. -CaparoB : IIpodobpazosanue, 2020. - 237 c¢. - ISBN 978-5-
4488-0675-9. -Tekcr : snexrponnbiii // Ludposoit oOpazoBarensbHbiii pecypc PR
SMART : [caiiT]. - URL: https://www.iprbookshop.ru/91904

3. Jleryta, C. H. ®usuka. Dnekrpocraruka : yuedbnoe nocoobue s CIIO / C. H.
Jleryta, A. A. Yakak. — Caparos : [IpodobpazoBanue, 2020. - 177 c¢. - ISBN 978-5-
4488-0591-2. -Tekcr : anektponHbii // Ludposoit obOpazoBarensHblii pecypc IPR
SMART : [caiiT]. - URL: https://www.iprbookshop.ru/92190

4. Jleryta, C. H. ®usuka. MonekynspHas ¢usuka : yueobHoe nocooue aius CIIO /
C. H. Jleryra, A. A. Yakak. -Capatos : [IpodobpazoBanue, 2020. - 231 c. - ISBN 978-
5-4488-0611-7. -Tekct : snexkrponusiii // Ludposoit odpazoBarensHbIil pecypc [IPR
SMART: [caiitT]. - URL: https://www.iprbookshop.ru/92189

0) Oononnumenvnan yyeoOHas aumepamypa:

1. Tpopumenko E.E. ®usuka: mpakTuueckue 3aJaHusi Uil TMOJATOTOBKH K
LHEHTPAIU30BAaHHOMY  TECTUpOBaHMIO W  3k3ameHy / Tpodumenko E.E.,
[IenenkoBC.U..- Munck: TerpaCuctemc, 2010. - 252 c. -ISBN 978-985-470-975-8. -
Tekcr: AJIEKTPOHHBIN // IPR SMART: [cailT].- URL:
https://www.iprbookshop.ru/28274

8) nepeyeHs yuedHO-MemoouuecKo2o obecneuenus:
1. TromonoBa C.C. YMII «®uszuka» s NOPAKTUYECKUX 3aHSATHM.

Actpaxanb. KCud AT'ACY.2023 r. —32c.
2) unmepHem-pecypcol:

0) 2/1eKMPOHHO-0UOIUOMEYHbIE CUCIEMDbL:
3. DIeKTPOHHO-OMOIMOTECUHAS cucrema «IPRbooks»
(http://www.iprbookshop.ru/)
8.0COBEHHOCTU OPTAHU3ALUUUN OBYYEHUA ONAA

MHBANINAOB N a1y C OrPAHU4YEHHBIMU
BO3MOXHOCTAMMU 300POBbLA
Jlns  oOywaromuxcss ©3 4YHCIa WHBAJIMIOB M JIMIl C OrPaHHYCHHBIMU

BO3MOKHOCTAMHU 300POBbA HA OCHOBAHWU ITMCbMCHHOI'O 3asIBJICHUA y‘-IC6HBII>i npeamMceT
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«®u3MKa» peaau3yercs C Y4eToM OCOOCHHOCTEH TIICHXO(HU3HYECKOTO Pa3BUTHA,
WHJIMBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3J0pPOBbsI (J1ajiee — MHAMBUTYaTbHBIX

0COOEHHOCTEM).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
IHPEAMETA

Pe3yabTarsl 00y4yeHus Kon IIpoBepsiemble yMeHMsI DopMbI U METOABI
(IMYHOCTHBIE, pe3yJbT Y 3HAHUS KOHTPOJISI M OLIEeHKH
npeaMeTHbIE, aToB pe3yJibTATOB 00y4eHHs

MeTanpeaMeTHbIe) Texymmi | I[IpomexxyrouHas

KOHTPOJIb | aTTecTanus

Jluunocmmueole mpydoeozo seocnumanus.

TOTOBHOCTB K TPy, JI 23 Dopmupyromes 3a cuem noCmaegeHHbIX yeaeu u
OCO3HaHME LICHHOCTU B0CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.
MacTepcTBa, TPYJ0Ir00ue

TOTOBHOCTbH K aKTUBHOM JI 24 Dopmupyromes 3a cuem noCmasieHHblX yeneu u
JeATETbHOCTH B0CHUMAMENbHBIX 304 HA 3AHAMUSIX.
TEXHOJOTUYECKON U
COLMAIIbHOU
HaIpPaBJICHHOCTH,
CHOCOOHOCTh
WHUIIAAPOBATH,
MJIaHUPOBATH U
CaMOCTOSITEIIbHO
BBITIOJIHATH TaKyIO
JIESATETbHOCTD

JluunocmHuuwle IKONO2UYECKO20 60CRUMAHUA:

IJITAHUPOBAHKE U JI 28 Dopmupyromes 3a cuem noCmasieHHblX yeneu U
OCYILECTBIICHUE JCHCTBUI B0CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

B OKpYXaroliel cpesie Ha
OCHOBE 3HaHUs Lielen
YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBRA

AKTUBHOE HETIPUSITUE JI29 Dopmupyromes 3a cuem nocCmasieHHblX yeneu U
JIEUCTBUM, TPUHOCSIIINX B0CNUMAMENbHBIX 3A0aY HA 3AHAMUIX.
Bpel OKpYXarolieu cpene

yMeHHue TporHosuponats | JI 30 Dopmupyromces 3a cuem noCmagIeHHblX yeiel U
HEeOIaronpusiTHbIE 80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.
JKOJIOTHYECKIE
MTOCJIEICTBUSA
MPEATPUHUMAEMBIX
JIEUCTBUH, ITPENOTBpALIATh
10,4

Jluunocmmuule UEHHOCMU HAYUYHO020 NO3HAHUAS

OCO3HAaHUE LeHHocTH | JI 34 Dopmupyromes 3a cuem noCmasieHHblX yeneu u
HAy4YHOM  JI€ATEIbHOCTH, B0CNUMAMENbHBIX 3404 HA 3AHAMUSIX.
TOTOBHOCTBH OCYIIIECTBIISATh
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MPOEKTHYIO U
HCCJIEI0BATEIbCKYO
JIeSITEIIbHOCTD

WHUBUTyJIBHO U B

rpynmne

Memanpeomemnuie:

Oazoevle nocudecKue oelicmeus:

BBISIBIISITH M4 YMETB: Ilpaxmuuecku | ox3amen
3aKOHOMEPHOCTHU U pacKpbIBaTh e pabomoi
MIPOTUBOPEYHS B 3aKOHOMEPHOCTH
paccMaTpUBaEMBbIX MIPOTUBOPEYUS B
SIBIICHUSIX paccMaTpuBaeMbIX
(bu3HYECKUX SIBICHUSIX
bazoevle ucciedosamenvckue 0eicmeus:
BJIaJICTh HaBbIKAMU M7 YMETH: Ipaxmuuecku | sxzamen
y4eOHO- (GhopMHUpPOBATH HAYYHOTO | € pabomol
MCCJIEeI0BATENHCKON U THUIAa MBIIICHHUS,
MPOEKTHOM ESITEIBbHOCTH, BJIAJIETh HAYYHOU
HaBBIKAMH pa3pelleHus TEPMUHOJIOTHEH,
npobisieM KJIFOUEeBBIMH TTOHSATHSIMH
1 METOJaMH;
CITOCOOHOCTH U M8 YMETH: Ilpakxmuuecku | sk3amen
TOTOBHOCTH K CTaBUTh U e pabomul
CaMOCTOSITEIbBHOMY dbopMynupoBaTh
MOMCKY METOJIOB PEIICHUS cOoOCTBEHHBIC 3a/1a4H B
MIPaKTUYECKUX 3a]1a4, o0pa3oBaTeNbHOI
MPUMEHEHUIO Pa3IMYHBIX JIeATETbHOCTH 1
METO/I0B ITO3HAHMS KU3HEHHBIX CUTYAlMIX;
npuHamue cedsa u Opy2ux aroeii:
BbIOMpAaTh TEMATUKY U M 32 YMETh: Ipaxmuuecku | Ox3amen
METO/Ibl COBMECTHBIX MPUHUMATH cels, e pabomoi
JEHUCTBHI ¢ y9eTOM OOIINX IIOHUMAasI CBOU
MHTEPECOB, U HEJOCTATKU U
BO3MOYKHOCTEM KaXJ0Tro JIOCTOMHCTBA
YJIeHa KOJIJIEKTHBA
YHU6epcaivHble pecynamueHble 0eiucmeus:
CaAMOOp2anu3ayu:
CaMOCTOATEIIBHO M 38 VYMETB: llpakxmuuecku | sxk3amen
OCYILECTBIISATh -CaMOCTOSITEIbHO e pabomol
MO03HABaTENIbHYIO OCYIIIECTBIISITh
JIeSATEIbHOCTb, BBISIBIISITH MMO3HABATEJIbHYIO
MpOOJIEMBbI, CTABUTh U JIeSATeTbHOCTD, BBISIBIISTH
dbopmynupoBaTh po0OJIeMbl, CTAaBUTh U
cOoOCTBEHHBIE 33]]a41 B (dbopMyIIMpoBaThH
o0pa3oBaTenbHOM cOoOCTBEHHBIC 33/1a4H B
JeSITeIbBHOCTH U 00pa3oBaTesIbHOM
JKU3HEHHBIX CUTYaLMIX. JIeATETbHOCTH 1
KU3HEHHBIX CUTYAIHSIX
npeomemmuoie:
c(hOpMUPOBAHHOCTh | 111 | 3HATB: lpaxmuuecku | IK3amen
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NOHUMAHUS POIHN (HUIUKU -3HaueHne (QU3MKU B | e pabomol
B 9KOHOMHUYECKOM, DKOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, TEXHOJIOTHICCKOM,
COIMMAJILHON M ITHUYECKOH COIIMAIbHON "
chepax JeSITeIbHOCTH ATHYECKOI cdepax
YeJl0BEeKa; pOJIM U MecTa JIeATETbHOCTH YEJIOBEKA;
¢u3MKM B COBpPEMEHHOM ponu U Mmecta puzuku B
HAay4yHOM KapTUHE MUpa; COBPEMEHHOM  Hay4HOU
posx  acTpOHOMHUH B KapTUHE MHpa; PpOJIH
MPaKTUYECKON aCTPOHOMUU B
JESTEIbHOCTH 4YEeJIOBeKa U MIPAKTHYECKON
JanbHEHIemM Hay4HO- JIeATETbHOCTH 4YeJIOBEKa
TEXHUYECKOM Pa3BUTUU U JalbHEWIIeM Hay4yHO-

TEXHUYECKOM Pa3BUTHH
c(hopMUPOBAHHOCTH 112 VYMETB: Ilpakmuuecku | Ox3amen
CHUCTEMbI 3HaHUU O pacno3HaBaTh e pabomoi
du3ngeckux ¢uznueckue
3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHsIX, 3aKOHaXx, TEOPHUSX,
JICHCTBYIOIIMX Ha YPOBHSX JICHCTBYIOILIMX Ha
MHUKpPOMHUpPA, MAaKpOMHpa U YPOBHSIX MUKPOMHUPA,
Meramupa, npeacTaBiIeHUI MaKpoMupa U Merammpa,
0 BceoOIIeM XapakTepe IIPEJICTaBICHUHN O
bu3NYeCKUX 3aKOHOB; BCeoOIIeM XapakTepe
IPEJICTaBICHUN O (U3NIECKUX 3aKOHOB;
CTPYKTYp€E NOCTPOEHUS MIPEACTABICHUH O
($u3NUECcKoil TEOPHH, UTO CTPYKTyp€ OCTPOEHUS
MO3BOJIUT OCO3HATH POJIb buznyecKkoit Teopuu, 4To
byHIaMEHTAIbHBIX IIO3BOJIUT OCO3HATH POJIb
3aKOHOB W IPUHIIUIIOB B byH1aMeHTaIbHBIX
COBPEMEHHBIX 3aKOHOB M MPUHIIUIIOB B
MIPEICTABICHUSX O COBPEMEHHBIX
MPUPOJIE, TOHATH TPAHUIIBI IIPEJICTaBICHUSAX O
MPUMEHUMOCTH TEOPUH, MIPUPOJE, MOHATH
BO3MO>KHOCTH MX IPaHUIIBI TPUMEHUMOCTH
MPUMEHEHUS IS TEOPHii, BO3SMOKHOCTH
ONMCaHUs WX TIPUMEHEHUS IS
€CTECTBEHHOHAYYHbBIX ONUCaHUs
SBJIEHUI U NIPOLIECCOB €CTECTBEHHOHAYYHBIX

SIBJICHUI M IPOLIECCOB
c(hopMUPOBAHHOCTH 113 YMETH: Ilpakxmuuecku | Ix3amen
yMEHUs paznuyaTh pa3ianyaTh yCcI0BUS e pabomul

YCIOBHSL ~ TIPUMEHHUMOCTH
Mojenel (GpU3UIeCKuX Tel
U TIPOIECCOB (SIBJICHUH):
WHEepLUanbHas  CHCTeMa

OTCIIETA, MaTepuagbHas
TOYKa, PABHOYCKOPEHHOE
JIBIDKEHUE, cB0OOHOE
najgeHue, a0COJIFOTHO

yopyras nedopmarus,
abCOJIIOTHO  yIpyroe u

MPUMEHUMOCTH MOJIETIEN
bu3HYECKUX Tel U
MIPOIIECCOB (SIBJICHHIA)
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a0COJIIOTHO HEyTpyroe
CTOJIKHOBEHHSI,  MOJeNen

rasa, JKAJIKOCTH u
TBEPOTO
(KpHUCTaNINYEeCKOro)Tena,
191 (133 (V) X) rasa,
TOYEYHEIN 3apsm,
OJIHOPOJHOE
IIEKTPUIECKOE oJie,
OJIHOPOJIHOE  MarHuUTHOE
moJie, TapMOHHYECKHE
KoJIeOaHus,

MaTeMaTUYeCKUN MasTHUK,
UJCaNbHbIA  TPYKUHHBIN
MasiTHUK, TapMOHHYECKHE
BOJIHBI, UJCAIBHBIN
KoeOaTeNbHbIM  KOHTYD,
TOHKasi JIMH3a, MOJEJeH
aToMa, aTOMHOIO f1apa U
KBAaHTOBOM MOJIENIN CBETA

c(hOpMHUPOBAHHOCTh
YMEHHUS OOBSACHSTH
OCOOCHHOCTH TPOTEKAHUSA
du3ngeckux SIBJICHU:
MEXaHUYECKOE JBUKCHHE,
TETIIOBOE JIBIDKEHHE
YaCTHII BEIIIECTBA,
TETIIOBOE paBHOBecCHE,
OpOYHOBCKOE  JBUKCHHE,
T dysus, UCIIapeHue,
KUIIEHUE W KOHJCHCAIIUA,
TUIaBJICHUE U
KpUCTAJUTH3AIHS,
HaIpaBJICHHOCTh
TeIUIonepeauH,
AIIEKTPU3ALUU TeJI,
SKBUITOTEHIIMAIEHOM
MIOBEPXHOCTH
3apsHKEHHOTO TPOBOJIHUKA,
ANEKTPOMATrHUTHOMN
WHAYKIINH,
CaMOMH/TyKITUH,
3aBHCUMOCTH
COIIPOTHBIICHUS
MOJyTIPOBOJIHUKOB «pP-» H
«TI-THIIOBY oT
TEeMIEpaTypbl, pe30HaHCa,
UHTEpepeHITNN BOJIH,
mudpakuy, — AUCIIEPCHH,
MIOJTHOTO BHYTPEHHETO
oTpaxkeHus, (orodddexr,

114

VYMEThD:
00BACHATH OCOOEHHOCTH
MpoTeKaHus (PU3UIECKUX
SIBIICHUM

Ilpakxmuuecku
e pabombwi

Drzamen
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¢usnyeckue  MPUHIMIIBI
CIIEKTPaJIBHOTO aHau3a U
paboTsl Ja3epa, «aimbda-»
U «Oera» pacmambl suep,
raMMa-u3JIydeHue siep;

c(hOpMUPOBAHHOCTh YMEHHIA
MPUMEHSTEH 3aKOHBI
KJIaCCUYECKOU MEXaHUKH,
MOJIEKYJIIPHON (DU3UKU U
TEPMOJIMHAMUKH,
3JIEKTPOIUHAMUKY,
KBaHTOBOW (DM3UKH IS
aHanm3a U OObSICHEHUS
SIBJIEHUHA MUKPOMUPA,
MaKpoOMHUpa U MEramupa,
pasznuyaTh yCIOBHS
(rpaHuIIEr, 067IaCTH)
MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, IOHUMATh
BCEOOIIHIA XapaKTep
(hyHIaMEHTAJIBHBIX 3aKOHOB
(3aK0H coXpaHEeHUs
MEXaHUYECKOU SHEPruu,
3aKOH COXPaHEHUs
HMITYJIbCA, 3aKOH
BCEMUPHOTO TITOTCHHUS,
MIEPBbIN 3aKOH
TEPMOJIMHAMUKHU, 3aKOH
COXpaHEHUS NIEKTPUIECKOTO
3apsiia, 3aKOH COXpaHEHUS
SHEPTHUH) ¥ OTPAHUYECHHOCTD
WCITIOJIb30BAHMS YaCTHBIX
3aKOHOB; AaHAJIU3UPOBATh
(hu3nyecKue mpoIeccHl,
WCIIOJIb3YSI OCHOBHBIC
MIOJIOKCHHS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUXKEHUS,
(hopMyJIbI KHHEMAaTUKH
PaBHOYCKOPEHHOTO
JIBIDKEHUS, TIPeOOpa30BaHMS
Tanunes ansa ckopoctu u
MepeMEILCHNS, TPU 3aKOHA
HeroToHa, npuHIMI
OTHOCUTEILHOCTH [ anuies,
3aKOH BCEMUPHOTO
TATOTEHHUSI, 3aKOHBI
COXpaHEHUS UMITYJIBECa U
MEXaHUYECKOU SHEPIrun
CBSI3b PaOOTHI CHITHI C
W3MEHEHHEM MEXaHUYECKOU
SHEPTUH, YCIOBUS
paBHOBECHS TBEPAOIO TEIA;
CBSI3b JTABJICHUS UIICATTHHOTO
rasa co cpeHen
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YMETH:

MPUMEHSTEH 3aKOHBI
KJIaCCHUYECKOU MEXaHHKH,
MOJIEKYJIAPHON (DU3UKH U
TEPMOIMHAMUKH,
AIEKTPOIUHAMUKH,
KBaHTOBOW (DPM3UKH LIS
aHanM3a U OOBSICHEHUS
SIBIEHUA MUKPOMUDA,
MaKpoOMHUpa U MEramupa,
pasnuyaTh yCIOBUSL
(TpaHuUITEI, 00IACTH)
MIPUMEHUMOCTH
(hU3NYECKHX 3aKOHOB,
MMOHUMATh BCEOOIINH
Xapakrep
(dyHIaMEHTATBHBIX
3aKOHOB (3aKOH
COXpaHEHUs] MEXaHNIeCKOM
SHEepPIruH, 3aKOH
COXpaHEHUS UMITYJIbCa,
3aKOH BCEMHPHOTO
TATOTEHUSI, IEPBBIN 3aKOH
TEPMOJAUHAMUKH, 3aKOH
COXpaHEHUs
3NEKTPUYECKOTO 3aps/a,
3aKOH COXpPaHEHHS
SHEPrun) U
OTPaHHYEHHOCTh
WCITOJIb30BaHUS YaCTHBIX
3aKOHOB; aHAJIM3UPOBATh
(hm3IYIEeCKue MPOIECCHI,
WCTIOJIB3YsI OCHOBHBIE
TIOJIOKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIFHOCTh
MEXaHUIECKOTO JTBIKEHUS,
(hopMyITEI KHHEMATHKU
PaBHOYCKOPEHHOTO
JIBUKCHHUS,
npeoOpazoBanus [ ammes
JUTSL CKOPOCTH H
TIepeMeIeHNs, TPU 3aKOHA
HeroToHa, npuHIMI
OTHOCHUTEIbHOCTH [ anuest,
3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI
COXpPaHCHUS UMITYJIbCA U
MEXaHU4eCKOU SHEPruu
CBSA3b pabOTHI CHITBI C
M3MCHCHHEM

Ilpakxmuuecku
e pabombi

Drzamen
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KMHETUYECKOU dHEpPrue
TEIUIOBOTO JBM)KEHUS U
KOHIIEHTpaIuen ero
MOJIEKYJI, CBSI3b
TEeMIIEpaTyphl BEIIECTBA CO
CcpenHel KUHEeTUYECKON
SHEpPrueH ero 4acTuil, CBs3b
JIABJICHUS UI€ATHHOTO Ta3a ¢
KOHLEHTpaLKEH MONEKYJ U
€ro TEMIIEPaTypou,
ypaBHeHUE MeHeneeBa-
Krnaneipona, nepBblii 3akoH
COXpaHEHUs SHEPTUU B
TEIUIOBBIX MpOLECCaX; 3aKOH
COXPaHEHUs IEKTPUIECKOTO
3apsiaa, 3akoH KyioHa,
MOTEHIINAIEHOCTh
3IEKTPUIECKOTO TOJI,
MPUHIUI CYNEPHIO3UIUI
ANEKTPUUYECKUX TOJIEH,
3akona Kynona; 3akonsr Oma
JUTS ydacTKa IeTy U JUIs
3aMKHYTOU ANEKTPUUYECKON
uenu, 3akoH Jxoyins- Jlenua,
3aKOH 3JIEKTPOMATrHUTHOU
UHIYKIUH, npaBuiio Jlenna,
MOCTYJIaThl CIIEIMAIBHOM
TEOPUHN OTHOCUTEITHFHOCTH
OHHIITENHA, ypaBHEHUE
DOHHIITEHHA I
dhotoaddekra, MepBoIld U
BTOpOI1 nocTyJiatel bopa,
MPUHLIUI HEOIPEEICHHOCTH
I'etizenOepra, 3aKoH
COXpaHeHUs 3aps/a,
MacCcOBOTO YMCJIa U SHEPTUU
B AJIEPHBIX PEaKLUIX, 3aKOH
PaaroOaKTUBHOTO pacnaaa

MEXaHUYECKOU DHEPTHUH,
YCJIOBUS paBHOBECHS
TBEPIOrO TEJA; CBA3b
JTABJICHUS U/I€aTHHOTO Ta3a
CO CpeaHell KHHETUYECKOU
SHEprue TErIoBOro
TIBIDKCHUS U
KOHIIEHTpAIUeN ero
MOJIEKYJI, CBSI3b
TeMIIepaTyphl BEIIECTBA CO
cpeHeNd KUHETUYECKOU
SHEPrueH ero 4acTull,
CBSI3b JABJICHHS
WJEaNbHOIO ra3a ¢
KOHLICHTpAaIe MOJIeKyI U
€ro TeMIlepaTypoil,
ypaBHeHUEe MeH/ieneeBa-
Kitanrelipona, nepBslii
3aKOH COXPaHEHUS SHEPTUU
B TEIUIOBBIX MPOLECCAX;
3aKOH COXpPaHEHHS
3JIEKTPUUECKOTO 3aps/a,
3akoH Kyiona,
MOTEHIIUAIBHOCTh
IEKTPUYUECKOTO MO,
MNPUHIUI CYTIEPIIO3UIIIU
3JIEKTPUUYECKUX MOJIEH,
3akoHa KynoHa; 3akoHbI
OmMa 151 yyacTka [enH U
JUIS1 3aMKHYTOM
3JIEKTPUYECKON 1IeTH,
3akoH J[xxoyns- Jlenna,
3aKOH 3JIEKTPOMAarHUTHOU
WHIYKLUH, TPaBUIIO
JleH1a, mocrynarsl
ClieHUanbHONU TEOpUU
OTHOCHUTEJILHOCTH
OiHImTeliHa, ypaBHCHUE
DOHHIITEHHA 11
¢dorordpdexra, nepBbIi 1
BTOpOi1 mocTynatel bopa,
TIPUHITATT
HEONPEIEICHHOCTH
Ieiizenbepra, 3aKoH
COXpaHEHUs 3apAa/a,
MaccOBOTO UHCIIa U
SHEPrUU B AJEPHBIX
peakuusx, 3aKOH
paZMoaKTUBHOIO pacmaaa

c(hOpMUPOBAHHOCTH
YMEHUI IPUMEHSTh
OCHOBOIIOJIArarone
ACTPOHOMUYECKHUE
MOHSTHUS, TCOPUH U 3aKOHBI
JUISL aHaIu3a U 00bSICHEHUS
(bU3UIECKUX MPOIIECCOB

116

VYMETD:

PUMEHSTh
OCHOBOIIOJIATaIOIIUE
aCTPOHOMHYECKHE
MOHSATHS, TCOPUH U
3aKOHBI IS aHAJIN3a
00BsiICHEHUS] PUBUICCKUX

Ipakmuuecku
e pabomwi

Dxzamen
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MIPOUCXOSIINX Ha
3B€3/1aX, B 3BE€3IHBIX
cCUCTEMAX, B
MEXTaTaKTHUeCKOH Cpee;
JIBUKEHUS HEOECHBIX Tel,
SBOJIIOLMH 3BE3 U

MPOLIECCOB
MPOUCXOSIINX Ha
3Be3J1aX, B 3BE3HBIX
cucremMax, B
MeKTaJJaKTHIeCKOM
cpene; IBHXKEHUS

Bcenennoi HeOECHBIX TEJl,
HBOJIIOLINHU 3BE3] U
Bcenennon
c(hopMUPOBAHHOCTH Iy VYMETD: Ilpakmuuecku | Ox3amen
YMEHHI UCCIIeIOBATh UCCIIEI0BATh U e pabomwi
aHAJIM3UPOBATh aHaJIM3UPOBATh
pa3HooOpa3HbIe pasHooOpa3HbIe
dbuznyeckue IBICHUS U buznyeckue SBICHUS U
CBOIiCTBA OOBHEKTOB, CBOICTBa OOBEKTOB,
MIPOBOIUTH MIPOBOUTH
CaMOCTOSITEIIbHbBIC CaMOCTOSITCIILHBIC
HCCJIEJIOBAHHS B PEATbHBIX UCCJICIOBAHUS B
1 1a0b0paTOPHBIX peaNbHBIX U
YCIIOBUSIX, YUTATh U 1ab0paTOPHBIX
aHaJIN3UPOBATh YCIIOBUSIX, YATATh U
XapaKTePUCTUKHU aHaIM3UPOBATh
puOOPOB M YCTPOKCTB, XapaKTePUCTUKH
OOBSACHATH MPUHIUIIBI UX puOOpPOB U YCTPOMHCTB,
paboThI OOBSACHSTH TIPUHITUTIBI UX
paboTHI
c(hopMUPOBAHHOCTH 118 YMETH: Ilpakxmuuecku | Ix3amen
MPEJICTABICHUN O METO/IaxX CaMOCTOSITENIBHO e pabomul
MOJTyYEHUs] HAyUHBIX dbopMynupoBath  1L€Jb
ACTPOHOMUYECKUX 3HAHMUIA;, WCCIICIOBAHHUS
BIIJICHUE YMEHUSIMU (mpoekTta),  BBIABHUTATh

CaMOCTOSITENTLHO
bopMyIUpOBaThH 11EITh
uccie10BaHus (MPOEKTa),
BBIIBUTaTh TUIIOTE3bI HA
OCHOBE 3HAaHUS
OCHOBOTOJIaraoImx
buzngecKux
3aKOHOMEPHOCTEN 1
3aKOHOB, TIPOBEPSTH UX
SKCIIEPUMEHTAIbHBIMU
CpeICTBaMU; MIIAHUPOBATH
Y TIPOBOJIUTH (PU3UIECKHE
IKCIIEPUMEHTHI,
OTHCHIBATh U
AHAIM3UPOBATH
MOJTyYEHHYIO TpU
BBITIOJTHCHUH
JKCIIepUMEHTa
UH(POPMALIUIO, ONPEACTATH
JIOCTOBEPHOCTD
MOJTyYEHHOTO PEe3yJIbTaTa

THUIIOTE3bI Ha OCHOBC
3HaHUs
OCHOBOITOJIATAOIINX
bu3IIecKuX
3aKOHOMEPHOCTEN u
3aKOHOB, TPOBEPATH UX
SKCIICPUMCHTAJIbHBIMU
CpelICTBaMU;
IJIaHUPOBATH n
MPOBOJIUTh  (pU3HMUECKHE
OKCIIEPUMEHTEI,
OTHCHIBATh u
aHAIIM3UPOBATH
MOJTyYEHHYIO npu
BBITIOJIHEHUHN
AKCIIEPUMEHTA
UH(OpMaLHIO,
OTIpeIeNATh
JIOCTOBEPHOCTD
MOJTy4YEHHOTO pe3ysbTara
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c(hopMUPOBAHHOCTH 119 YMETB: Ilpakmuuecku | Ox3amen
YMEHHsI peliaTh peliaTh pacyeTHbIE e pabomoi
pacyeTHbIe 3a/1a4M C IBHO 3aJ]a4 C SIBHO 3aJaHHOMN
3a/IaHHOM U HESBHO Y HESIBHO 3a/IaHHOM
3alaHHON (pr3MYecKoi (U3HYECKOIN MOJICITBIO:
MOJIEeJIbIO: HA OCHOBaHHUH Ha OCHOBaHHUH aHaJHN3a
aHaJIM3a yCIIOBUS yCIIOBHS BEIOMPATH
BbIOUpaTh PU3NUECKHe buznyeckue MoIenH,
MO/JIEIH, OTBEYAIOI1E OTBEYaIoII1e
TpeOOBaHUAM 3aauH, TpeOOBaHUSAM 3a7auH,
IPUMEHSTH (HOPMYIIBL, IPUMEHSTH (HOPMYITBI,
3aKOHBI, 3aKOHOMEPHOCTH 3aKOHBl,
1 TIOCTYJIAaThl (PU3NIECKUX 3aKOHOMEPHOCTHU U
Teopuil mpu MOCTYNAThl (PUINIECKUX
UCIIOJIb30BaHUU TEOpH NpHU
MaTeMaTHUYECKUX METO0B HCTIONIb30BAaHUU
pelieHus 3aaay, MaTeMaTHUYECKUX
MPOBOAUTH PacueThl HA METOJIOB pelIeHus 3a/1a4,
OCHOBaHUU UMEIOIINXCS IIPOBOAMTDH pacyeThl Ha
JaHHBIX, aHATU3UPOBATh OCHOBaHUHU UMEIOIINXCS
pe3ynbTaThl U JTaHHBIX, aHATTU3UPOBATh
KOPPEKTUPOBATH METOIBI pe3yNbTaThl U
pEeLIEeHUs C y4eTOM KOPPEKTUPOBATH METO/IbI
MOJTyYEHHBIX Pe3yIbTaTOB; pEIIeHUs C Y4ETOM
pelaTh KayeCTBEHHbIE MOy YeHHBIX
3a/1a4u, TpeOyroIme pE3yNbTaTOB; peuiaTh
PUMEHEHUS 3HaHUHU U3 KayeCTBEHHbIE 3aJ]auH,
pa3HBIX Pa3/iesioB TpeOyroriue
MIKOJIBHOTO Kypca (hU3HKH, [IPUMEHEHUs 3HAaHUU U3
a TaKKe WHTETpaIiu pa3HBIX pa3/iesioB
3HAHUU U3 JPYTUX IIKOJILHOTO Kypca
PEeIMETOB bu3MKH, a TaKKe
€CTECTBEHHOHAYYHOT'O MHTETpalyy 3HaHUH 13
[IUKJIa: BBICTPANBATh JIPYTHX IPEeIMETOB
JIOTUYECKYIO LIETIOUKY €CTECTBEHHOHAYYHOI'O
paccyXJIeHul ¢ Omopoii Ha [IUKJIa: BBICTPAUBATh
U3yYEHHBbIE 3aKOHBI, JIOTUYECKYIO LIETIOUKY
3aKOHOMEPHOCTH U paccyXAeHUl ¢ Omopoi
duznyeckue sIBICHUS Ha U3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3HYeCKUe STBICHHS
c(hopMUPOBAHHOCTH 1110 VYMETH: ananuzupoBats | [Ipakmuuecku | Ix3amen
YMEHHUH aHaIU3UpPOBaTh U U OLIEHHBATh e pabomwi

OLIEHUBATH MOCJIEACTBUS
OBITOBOH U
MIPOU3BOACTBEHHOM
JIeSTEIILHOCTHU YeJIOBCKa,
CBSI3aHHOM C (PU3HUCCKUMHU
MPOLECCAMHU, C TO3ULIHI
JKOJIOTHYECKOU
0€301acHOCTH;
MIPEICTABICHUH O

MOCIeACTBYSI OBITOBOM U
MMPOU3BOJACTBEHHOMN
JIeATEIbHOCTH YEJIOBEKA,
CBSI3aHHOM C
(bU3IeCKUMHU
MPOLECCAMHU, C TTO3ULIMI
AKOJIOTMYECKOM
0e30IacHOCTH;
MIPEACTABICHUH O
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paLMOHAIBHOM
MPUPOJONOIB30BAHUHM, &
TaKXe Pa3yMHOM
HCITOJIb30BaHUHU
JIOCTUKEHU HAYKU U
TEXHOJIOTUHN UIA
JaJIbHEUIIIETO Pa3BUTHUSA

palMOHAIIBHOM
IIPUPOIONOIb30BAaHUH, A
TaK)X€ pa3yMHOM
HCIIOJIb30BaHUU
JOCTH)KEHUM HAYKH U
TEXHOJIOTUN IS
JTATIbHENIIETO PA3BUTHSA

YeJI0BEUeCKOoro o0miecTBa YEJI0BEYECKOTO
o0rmrecTBa
OBJIA/ICHUC PA3INYHBIMU 1111 3HATb: Ilpakmuuecku | Jx3amen
crioco6amMu paboTHI ¢ CITOCOOBI PabOTHI € e pabombwi
nH(popmarmeit Gpuznaeckoro uHpopmarmein
COJIePIKAHUS C (Gu3HUUECKOro comepKaHUsI
UCIOJIB30BaHUEM C UCIIOJIb30BAaHUEM
COBPEMEHHBIX COBPEMEHHBIX
I/IH(i)OpMaHI/IOHHBIX I/IH(l)OpMaLII/IOHHI;IX
TEXHOJIOTHI, pa3BUTHE TEXHOJIOTHI
YMEHUH KPUTHUECKOTO
aHaJM3a ¥ OLCHKU
JIOCTOBEPHOCTH I10JIy4aeMOU
nHbOpMAITIHI
OBJIaJICHUE 1112 YMETH: Ilpakxmuuecku | Ix3amen
OpraHU3aLMOHHBIMU U CaMOCTOSITEJIBHO e pabomul
MTO3HABATEJIbHBIMU npuoOpeTaTh HOBBIE
YMEHUSIMHU 3HAHMA B IIPOLIECCE
CaMOCTOSITEIIBHOTO BBIITOJIHEHHSI IPOEKTHBIX
npruoOpeTeHHsI HOBBIX U y4eOHO-
3HAHMI B IIpoLecce HCCIIEI0BATEIbCKUX
BBITIOJTHEHMSI IPOEKTHBIX U pabort, paboTartb B
y4eOHO- IpyIIIE C BBIIOJHEHUEM
UCCIIEIOBATEIbCKUX PadoT, Pa3IUYHBIX COLIMAIBHBIX
YMEHHUSIMH paboTaTh B pOJIEH, PalMOHAIILHO
IPYIIE C BHIIOJHEHUEM pacnpenensiTh
Pa3INYHBIX COLUATBHBIX JIEeATEIbHOCTD B
poJieH, IIIaHUPOBATh HECTaHJaPTHBIX
paboTy rpymnmsl, CUTyalUsX, aI€KBaTHO
paLrOHAIBHO OIICHUBATh BKJIa/]
pacrpenenarb KQXJIOTO U3 YYaCTHUKOB
JESTENBHOCTD B IpyINIbl B pELICHHUE
HECTaHJapTHBIX paccMaTpuBaeMou
CUTYyalUsX, aJ€KBATHO po0IeMbI
OLICHUBATh BKJIAJl KaXKJI0TO
U3 YYaCTHUKOB TPYIIIBI B
peueHue
paccmaTpuBaeMoit
POOTIEMBI
c(OpMHPOBAHHOCTH 1113 3HATh: Ilpaxmuuecku | Jx3amen
MOTHBAIIUU K Oyaymei MOTHBAIIUU K Oyaymen e pabomwi
npogeccuoHaIbHOM npodeccruoHaIbHON
JEeSITeIbHOCTH 110 JIESTEIIbHOCTH T10
CHELUANBbHOCTAM (PU3UKO- CHEUAIBHOCTSM

TEXHUYIECKOTO TTPOPHIIS

(U3HUKO-TEXHUYECKOTO
npodums
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