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1. MOACHUTEJIbHASA 3AIIUCKA
[Iporpamma 06111€00pa3oBaTebHOrO yueOHOro mpeaMera « Du3nkay HarmpaBieHa
Ha (QOpMHUpOBAHUE €CTECTBEHHOHAay4dHOW KapTuHbl Mmmpa B KCud AT'ACY mpu
oOydeHun ux (pusuke Ha yriryoJIEeHHOM YPOBHE Ha OCHOBE CHCTEMHO-ESTETLHOCTHOTO
noAXoJa B Mpelesiax OCBOCHHUSI OCHOBHOM mpodeccuoHanbHON 00pa3oBaTelbHOM
nporpammbl (OITOIT) CITO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus MPHU MOATOTOBKE
CIEIUATUCTOB CPETHETO 3BEHA.
PaGouass mnporpamma yueOHoro mnpenmera «®Puszuka» paspaboraHa B
coorBercTBUM ¢ [lpukazom MunoOpuayku Poccun «O BHeCceHUM H3MEHEHUN B
®denepanbHbli TOCYAAPCTBEHHBIM 00pa30oBaTENbHBIM CTaHAAPT CPEIHEro OOLIETro
oOpa3zoBaHusi, yTBepxkaeHHbIM [Ipukazom MuHucrepcTBa 00pa3oBaHHs W HAayKH
Poccutickoit ®eaepanun ot 17 mast 2012 1. Ne 413» o1 29 utonst 2017 r. Ne 613 ¢ yuerom
tpeboBanuii ®I'OC cpennero o61Iero 00pa3oBaHUs, MPEABSIBIIEMBIX K CTPYKTYpE,
COJIEpKAHUIO U PE3yJIbTaTaM OCBOEHUS yUeOHOTO JUCIUTUTHHBI «DU3nKay.
B nacTosimiee BpeMst BaxKHEHITUMHU HEJISIMU (DU3UKU SIBJISTFOTCS
— ¢opMupoBaHuEe HWHTEpeca M CTPEMJICHUS OOyYaOIMMXCA K HAYYHOMY H3yUCHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

— pa3BUTUE TMPEACTABICHUI O HAy4YHOM METOJE IMO3HaHUs U (opMupoBaHHUE
UCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

—(popMHUpOBAaHUE HAYYHOTO MMPOBO33PEHMSI KaK pe3yJbTaTa M3yUYEeHHUsS OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

—hopMUpOBaHUE YMEHUN OOBSICHATD SIBJICHUS C HCTIOIB30BaHUEM (DU3UUECKUX 3HAHUM
Y HayYHBIX JJOKA3aTEIbCTB;

—opMupoBaHUE MPEJCTABICHUHN O POJIA GUBHUKH JIJIST PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.
JlocTrkeHHe 3TUX 1elield 00eceunBaeTC s PeIICHUEM CIEAYOIIMX 3a/1ay B IIpoLiecce

H3y4YeHUsI Kypca GU3UKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

— NpUOOpeTEeHne CUCTEMbl 3HAaHUK 00 OoOmMX (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKITIOUAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY,

KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPUUKHY;



— ¢opMuUpOBaHHE YMEHHUH IPUMEHSATh TEOPETUUYECKUE 3HAHUSA MJI1 OOBSICHEHUS
bu3uYeCKUX SBJICHUW B TMPUPOAEC U Il TPUHATHS NPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

— OCBOCHHE CIIOCOOOB peIIeHUs] Pa3IMYHBIX 3aJlad C SBHO 3aJIaHHOW (PU3HYECKOMN
MOJENbIO, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/1aHhe (PU3UYECKON
MO/ICJI, aJICKBATHOMN yCJIOBUSM 3aJ1a4H;

— NMOoHUMaHue (U3NYECKUX OCHOB U MPUHITUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUA HA OKPYKAIOUIYIO CPEIY;

— OBJIQJICHUE METOJaMU  CaMOCTOATEJIBHOIO  IUIAHUPOBAHUS W MPOBEACHUS
bU3UYECKNX  HDKCHEPUMEHTOB, aHajdu3a W  UHTEpIpeTaluu  UHpopMaIuu,
OIPEICJIEHNS JOCTOBEPHOCTH MOJIYYEHHOT'O PE3YJIbTATa;

— CO3/IaHUE YCJIOBUM Uil Pa3BUTHS YMEHUW IPOEKTHO-UCCIEIOBATEILCKOM,

TBOPYECKOU EATEIIBHOCTH.

2. OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

®du3rka Kak Hayka O HamOojee oOIIMX 3aKOHAX MPUPOJIBI, BBICTyNas B KAa4ECTBE
y4eOHOro MpeaMeTa, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHMM 00
okpyxkarmem Mmupe. Kypc ¢usukun — cucremMoo0pa3yommii 1jas €CTEeCTBEHHO-
HAYYHBIX Y4€OHBIX IMPEAMETOB, MOCKOJBKY (PU3UUYECKHE 3aKOHBbI JIEKaT B OCHOBE
IIPOLIECCOB U SIBJICHUM, U3yYaeMbIX XUMUEH, Ouoiorueit, reorpadueit 1 acTpoOHOMHEH.
Hcnonp30BaHne M aKkTUBHOE MPUMEHEHHE (DU3HUECKUX 3HAHUI OIMpenessieT XapaKTep
U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe 3HEPTeTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHUsI HOBBIX MATEPHUAJIOB C 3aJJaHHBIMH CBOMCTBamMH U np. M3yudeHue
(¢U3MKH BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHME E€CTECTBEHHOHAYYHOW KapTHHBI
MUpa ydauuxcs, B GOpMUPOBAHNE YMEHUN IPUMEHSTh HAyUHbIM METO/1 TO3HAHUS IPU
BBINIOJIHEHUH UMH Y4EOHBIX HCCIIEJOBAaHUN.

B ocHOBY Kypca (pu3MKU MOJIOKEH Psi UIeH, KOTOpble MOKHO paccMaTpUBaTh Kak
IIPUHLHAIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEHW KypC SBIAETCS JIOTHYECKHU

SaBepIHéHHI)IM, OH COACPXKUT MaTCpHall U3 BCCX PA3ACIIOB (1)I/IBI/IKI/I, BKJIIOYAaCT Kak
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BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3UKHU.

Hoea 2enepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca GU3NKU OObEAMHEH
BOKpYTr ¢usnueckux Teopui. Bemymmum B Kypce sBusercs (HOpPMHPOBAHHE
MPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusaunus MNOpeanosiaraeT HCHOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIIUaa PU3NYECKON HAYKH, OCMBICIICHUE CBSI3H Pa3BUTHsI (DU3UKH
C pa3BUTHEM OOIIeCTBa, a TaKXE€ C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U
9KOJOTMYECKUMH MPOOIEMaMHU.

Hoea npuknaonoin nanpaenennocmu. Kypc GU3mKy npennonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TE€XHUUECKUX U TEXHOJIOTUUYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUl
Y 3aKOHOB.

Hoea rkonozuzayuu peanuszyercs NoCpeCTBOM BBEJCHUS JJIEMEHTOB COJIEpKaHUS,
HNOCBSILIEHHBIX 3KOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a TaKkKe OOCYXJEHHUs MpoOIeM palliOHATHHOTO
IPUPOAOIIONB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CTep)KHEBBIMH dJIEMEHTaMU Kypca (QU3MKH SBISIIOTCA  (QU3UYECKUE TEOPUHU
(popMupoBaHuE NMpEACTaBICHUN O CTPYKTYpE MOCTPOCHUS (PUINYECKON TEOPUH, POIIU
byHIaMEHTAIBHBIX 3aKOHOB M TMPUHILMIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O
npupojie, TPaHUIAX MNPUMEHUMOCTA TEOPHUH, IJi1 ONUCAHHS E€CTECTBEHHOHAYUYHBIX
SIBJICHUH U TIPOIIECCOB).

BnponecceocBoenusOITOIICITOHa6a3e0cHOBHOT000IEr000pa30BaHUSACIIONYY
eauemMcpenneroodmeroodpazopanus(IIIICC3)noaBenennepe3ynbTaTOBOOYUEHUS 110
yyeOHOMy TmipeaMeTry «®Du3nKa» OCYIIECTBISIETCS B paMKaxX MNPOMEKYyTOUHOMN

aTTcCraluu.

3. MECTO YYEBHOI'O IIPEAMETA B YYEBHOM IIJIAHE
YueOnpii mpeamer «®Pu3MKa» BXOAUT B COCTAaB MPEAMETHON 00JacTH
«EcrectBennbie Hayku» DI'OC cpemnero obmiero oOpa3oBaHUsS W HM3ydaeTcs B
obmeoopazoBarenbHoM 1ukiae ydeobHoro miana OITOIT CIIO na 0a3e OCHOBHOIO

oO1mero o6pazoBanus ¢ MogydeHueM cpearero odmiero oopaszosanus (ITTICC3).



B yueOnbix mnanax [MIICC3 mecto yueOHoro npenmera «®dusuka» B cocTaBe
o0muX yd4eOHBIX TMPEAMETOB, OOS3aTENBHBIX JUISI OCBOCHHS TEXHOJOTHYECKOTO

poduiIst IpoheCCHOHATTEHOTO 00pa30BaHUS.

4. NJIAHUPYEMBIE PE3YJBTATbBI OCBOEHHA YYEBHOI'O
INPEIMETA

OcBoenue coaepxaHus yudeOHoro mnpeamera «®Pusnka» obecrneuyuBaeT
JOCTH)KEHHE 00YYaIOIMMHUCS CIEAYIOIMINX PE3YIbTaTOB:

® JIUYHOCHMIHBIX:
JI.23 roTOBHOCTH K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa, TPY10J1t00ue;
JI.24 TrOTOBHOCTB K aKTUBHOMW JIEATENBHOCTH TEXHOJIOTMYECKON U COLMAIIBHON
HaNpaBJIE€HHOCTHU, CIIOCOOHOCTh HHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO
BBINIOJIHATH TaKyIO JESITEIIbHOCTD;
JI.28 nmnaHUpOBaHHWE W OCYLIECTBIICHHE JCHCTBUM B OKPY’)KAIOUIEH Cpele Ha OCHOBE
3HAHMA LeJIeW YCTOMYHUBOIO Pa3BUTHUS YEJIOBEYECTBA;
JI.29 akTMBHOE HENPUATHE ACUCTBUI, IPUHOCSIINX BPEJl OKPYKAIOILIEH CpelIe;
JI.30 ymeHmne nporHo3upoBaTh HEOIATONPUATHBIE KOJIOTHUYECKHE MTOCIIEICTBUS
IpeANnpUHUMAEMbIX IEUCTBHM, MPEAOTBpaILATh UX;
JI.34 oco3HaHME IEHHOCTH HAYYHOM JESTENBbHOCTH, TOTOBHOCTD OCYLIECTBIIATh
IIPOEKTHYIO U MCCIIE0BATENBCKYIO JEATENBHOCTh HHINBUYAIbHO U B IPYIIIIE.
® MemanpeomemHblxX:

M.4 BBIABISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;
M.7BnafgeTb HaBbIKAMU Y4YEOHO-HCCIEAOBATEIBCKOM M IPOEKTHOM JESATENBbHOCTH,
HABBIKAMHM pa3pelieHust npooiem;
M.8 criocoOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHHUS
NPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B MMO3HAHMUS;
M.32 BpIOMpATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUMN C y4ETOM OOIIMX

HHTCPCCOB, U BO3MO>KHOCTEH KaXJ10I0 4JICHA KOJIJICKTHBA,



M.38 caMOCTOSITEIBHO OCYLIECTBIATH TO3HABATEIBHYIO AEATEIbHOCTb, BBISBIIATH
npoOJieMbl, CTAaBUTh U (hOPMYJIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
NEATENbHOCTH U dKU3HEHHBIX CUTYALIHSIX.

*  npeomemHblX

[11)- cdopMupoBaHHOCTH NOHUMAHMS POAM (U3HKK B SKOHOMUYECKOMH,
TEXHOJIOTUYECKON, COIUATBHOM M AITHYECKON cepax NesTeIbHOCTH YEIOBEKa; POJIU U
MecTta (U3MKM B COBPEMEHHON HAy4yHOM KapTUHE MHpa; POJM acTPOHOMHUHU B
IPAKTUYECKON [JEATEIbHOCTH YeJIIOBEKa W JajJbHEWIIEM HAayYHO- TEXHUYECKOM
pa3BUTHH;

[12)-copMupoBaHHOCTh CUCTEMBI 3HAHUA O (PUBMUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, NEUCTBYIOIIMX HAa YPOBHIX MHKPOMHpA, MaKpOMHpa U Meramupa,
IPEJICTaBICHUA O BCeoOIlIeM XapakTepe (U3MUECKHX 3aKOHOB; IPEACTaBICHUN O
CTPYKTYpE TMOCTPOCHHMS (PU3NYECKOM TEOpPUH, UTO TIO3BOJUT OCO3HATH POJIb
(yHIaMEHTAJIbHbIX 3aKOHOB M IPUHLHUIIOB B COBPEMEHHBIX NPEACTABICHUAX O
IPUPOAE, MOHATH T'PAHULIBI IPUMEHUMOCTH TEOPUI, BO3SMOKHOCTH X IPUMEHEHUS 1151
ONMCAaHUs €ECTECTBEHHOHAYYHBIX SBJICHHUH U MPOLIECCOB;

I13) - chopMHUPOBAHHOCTh YMEHUS pa3INyaTh yCIOBUS IPUMEHUMOCTH MOJENeH
(¢u3MUecCKUX TeI U MpoleccoB (SBJIEHUM): HMHEpUUATIbHAs CHCTEMAa OTCYETa,
MaTepuaibHas TOUYKa, paBHOYCKOPEHHOE JIBUXKEHUE, CBOOOHOE MajieHue, abCOIIOTHO
ynpyras aedopmaiivsi, abCOIOTHO YNPYyTroe U adCOJIIOTHO HEYIPYroe CTOJKHOBEHHMS,
MoJIeNIel rasa, >KMJKOCTH M TBEpAOro (KpUCTaUIMYECKOro) Tella, MJICaJbHOro rasa,
TOYEUYHBIN 3apsj, OJHOPOIAHOE 3JEKTPUUYECKOE I10JIE, OJHOPOJHOE MAarHUTHOE IIOJIE,
rapMOHUYECKHE KoJieOaHUsl, MaTEMaTUYECKU MAaATHHUK, HACATbHBIA NPy KUHHBIA
MasiTHUK, TApMOHUYECKHUE BOJIHBI, UCAIbHBIN KOJIeOaTeNbHbIM KOHTYD, TOHKas JIMH3A,
MOJIeJIel aTOMa, aTOMHOTO S7Jpa U KBAHTOBOM MOJIENIM CBETA

[14) - cdopmupoBaHHOCTH YMEHHUS OOBICHATH OCOOEHHOCTH NPOTEKAHUS
¢u3nyecKux SBICHUNA: MEXaHUYECKOE [IBUKEHHE, TEIJOBOE JBUKEHHE YaCTHUI]
BEILIECTBA, TEIUIOBOE paBHOBecHE, OpPOYHOBCKOE IBIKEHHE, nuddy3us, ucnapeHue,
KUIIEHHWE W KOHJEHCAlus, IUIABJIEHUE W KPUCTALIM3ALMS, HAIpaBICHHOCTb

TCILIONICpCaAaun, JJICKTPHU3alIUN TCII, BKBI/IHOTGHHI/IaJILHOﬁ IMOBCPXHOCTHU 3apsAKCHHOI'O
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NPOBOJHUKA,  DBJEKTPOMATHUTHOW  WHAYKUMH, CAMOMHAYKIUH, 3aBUCHMOCTH
COIPOTHUBJICHUS TOJYIIPOBOJAHUKOB «P-» M «II-THUIIOB» OT TEMIIEPATYpPbl, PE30HAHCA,
UHTEPPEPECHIINN BOJH, MU(PPaKIUU, AUCIEPCHH, TTOJTHOTO BHYTPEHHETO OTPAKEHUS,
boTodddexT, du3ndYecKre NPUHIUIBI CHEKTPAJBLHOIO aHalnu3a M paldoThl Jazepa,
«anbda-» u «0eTa» pacnajsl saep, raMMa-u3IyueHUe siaep;

I15) chopmMupoBaHHOCT YMEHUM MTPUMEHSTH 3aKOHBI KIIACCUYECKONW MEXaHHUKH,
MOJICKYJISIPHOM (PUBUKU ¥ TEPMOJUHAMUKH, JICKTPOIUHAMUKH, KBAHTOBOW (DPU3UKH JJIsI
aHanu3a U OOBSICHEHHMS SIBICHUM MHUKpPOMHUpPA, MaKpoMUpa M Meramupa, pa3jinyarhb
ycioBusl (TpaHMIlbl, OOJAcTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB, ITOHHWMATh
BceoOuii XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUs] MEXaHUUYECKOM
SHEPTHUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS, IEPBbIA 3aKOH
TEPMOJAMHAMHKHN, 3aKOH COXPAHEHHUS DJIEKTPHUYECKOIO 3apslia, 3aKOH COXpPaHECHUS
SHEPruu) W OrPAHUYEHHOCTh HCIOJB30BAaHUS YACTHBIX 3aKOHOB; aHAJIU3UPOBATh
bu3rUecKue MpoIecchl, UCIOIb3YsI OCHOBHbIE MOJI0KEHHUS, 3aKOHBI 1 3aKOHOMEPHOCTH:
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JIBIDKCHMUS, dhopmyibl KUHEMATUKHU
PaBHOYCKOPEHHOTO JBWXKEHUS, TmpeoOpazoBanmst [ammnes i CKOpPOCTH W
nepeMelleHns, Tpu 3akoHa HplOTOHA, MpuHLUN OTHOCUTENbHOCTH ['anumies, 3akoH
BCEMUPHOTO TATOTCHUS, 3aKOHbI COXPAHEHHS UMITYJIbCa U MEXaHMYECKOW HHEPruu
CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW DHEPTUH, YCIOBHUS PABHOBECHS
TBEPAOTrO TE€JIA; CBSI3b AABJICHUS UJICATIBHOIO T'a3a CO CPEAHEN KHHETUYECKOM SHEeprue
TEIUIOBOTO JBMXKEHHUSI U KOHLIEHTPALMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpeHEW KUHETHUYECKOM SHEPTUEH €T0 YACTHIl, CBSI3b JABJICHUS WJICAJILHOIO ras3a ¢
KOHIIEHTpAILIMEN MOJIEKYJI M €r0 TeMIEpaTypoil, ypaBHeHrue MenneneeBa- Knaneiipona,
NEPBbIA 3aKOH COXPAHEHUS PHEPTUM B TEIUIOBBIX MPOIECCAX; 3aKOH COXPAHEHHS
AJIEKTPUYECKOr0 3apsia, 3akoH KylloHa, MOTEHIIMAIbHOCTH JJIEKTPUYECKOrO IMOJS,
MPUHIUIT CYNEPIO3ULANA IIEKTPUUYECKUX MOoJen, 3akoHa KyioHa; 3akoHsl Oma niis
y4acTKa LENU U U1 3aMKHYTOM 3JIEKTPUYECKON 1enu, 3aKkoH oy - JIleHua, 3akoH
3JIEKTPOMArHUTHOM WHAYKIMWHU, TpaBwio JIeHla, MoCTyjarhl CHEUAIbHON TEOpUH
OTHOCHUTENFHOCTU DUHINITEWHA, ypaBHeHHE DUHINTEHHA s PoTodPdeKTa, MepBolii U

BTOpOM TMoOCTyJaThl bopa, mnpuHuUMI HeompeneneHHOCTH ['elizeHOepra, 3aKkoH
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COXpaHEHMs 3aps/ia, MACCOBOIO 4YHCJAa W DHEPTHMU B SIACPHBIX PEAKIUSIX, 3aKOH
PaMOAKTUBHOIO pacraja;

I16)-chropmupoBaHHOCTH YMEHUU MIPUMEHSITh OCHOBOIIOJIAraroIue
ACTPOHOMHUYECKHE IMOHATHS, TEOPUU U 3aKOHBI JJISl aHAIN3a U 00bSICHEHUS (PU3NUECKUX
MPOLECCOB MPOUCXOIAIINX HA 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAITAKTUYECKOU
cpene; ABMKESHHS HEOSCHBIX TEJl, BOJIIONMH 3Be3]1 U BeeneHHoi;

[17)-  chopmMupoBaHHOCT,  yMEHHUM  HCCIENOBaTh M  aHAJIU3UPOBATH
pazHooOpa3Hble (U3WYECKUE SBICHUS W  CBOWCTBA OOBEKTOB, MPOBOJUTH
CaMOCTOSITeIIbHBIC MCCJICAOBAHUS B PEalbHBIX W JIAOOPATOPHBIX YCIOBUSX, YUTATh U
aHaJM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBACHATH MPUHITUIBI UX
paboTHI;

[18)-chhopMupOBaHHOCTh MPEJACTABICHUH O METOJaX TOJyYeHUS HayYHbBIX
ACTPOHOMHUYECKUX 3HAHWM; BIIaJICHUE YMEHUSMHU CaMOCTOATENIbHO (OPMYIHUPOBATH
1eab  HUcciaeqoBaHus  (MPOEKTa), BBIJIBUTaTh TUIOTE3bl HAa OCHOBE 3HAHMS
OCHOBOTMOJIAraloIux (U3MYECKUX 3aKOHOMEPHOCTEM U 3aKOHOB, MPOBEPATh HUX
OKCIICPHUMEHTAILHBIMA ~ CPEJICTBAMH;, IUIAHUPOBAaTh M TMPOBOJUTH  (DHU3HUUCCKHE
SKCIIEPUMEHTHI, OINKCHIBATH W AHAJIU3UPOBATH IOJIYUYEHHYIO IIPU BBINOJIHEHUU
AKCIIEPUMEHTa UH(POPMAIIUIO, ONIPEIEATh JOCTOBEPHOCTh MOJIYUYEHHOTO pe3yJibTaTa;

I19)-chhopMupoBaHHOCTh YMEHUS pellaTh pacuyCTHHIC 3a7a4H C SBHO 33ITAaHHOW U
HESBHO 3aJIaHHOW (PU3MYECKON MOJIEIbI0: HA OCHOBAHUM aHAJIM3a YCJIOBUS BHIOMPATH
bu3nYecKue MOJENH, OTBEYAIONINE TPEOOBAHUSAM 3a7adyd, MPUMEHATH (OPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MYECKUX TEOPUH MPHU HCIOIH30BAHUHU
MaTeMaTHYECKUX METOJIOB pEIICHHS 3a/ad, MPOBOJAUTHL pacyeThl Ha OCHOBAHUU
HMMEIOIIMXCS TAHHBIX, aHAJIU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO bl PEIICHUS
C YUYeTOM TIOJIyYEHHBIX pe3yJbTaTOB; pellaTh KaueCTBEHHBIC 3aJlaud, TpeOyroIue
NPUMEHEHHUSI 3HAHUM U3 PA3HBIX Pa3/eJOB IIKOJBHOTO Kypca (U3UKH, a TaKXKe
MHTETPAIIMY 3HAHUW W3 IPYTUX MPEAMETOB €CTECTBEHHOHAYYHOI0 IIUKJIA: BEICTpAanBaTh
JIOTUYECKYIO LIEMOYKY pACCYKACHUM C ONMIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U pU3NYECKUE SIBICHMUS,
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[110) chopMHpPOBaHHOCTH, YMEHHMI aHATU3UPOBATh M OIEHUBATH IMOCIEICTBUS
OBITOBOI M MPOU3BOJCTBEHHON NI€ATENHOCTH YE€JIOBEKa, CBS3aHHOM C (hU3MUECKUMU
OpoleccamMy, C TO3UIHUNA SKOJOTMYECKOW O€30MacHOCTH; MPEJICTaBICHUNA O
pallMOHAIBHOM  MPUPOAONOJb30BAHUM, a TaKK€ Pa3syMHOM  HCIIOJIb30BAHUU
JOCTW)KCHUA HAyKM W TEXHOJIOTMWA IS JAJbHEUIIEro pa3BUTHUS YEIOBEUECKOIO
00111eCTBa;

I111) oBnageHue pa3nMIHBIMU CIIOcOOaMu pabOThI ¢ uHGOpMaIen GU3nIecKoro
COJIepKaHUSI C WCIOJIB30BAHMEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHIA,
pa3BUTUE YMEHUM KPUTHYECKOIO aHajiu3a U OIEHKH JTOCTOBEPHOCTH MOJIy4aeMOM
uH(popmaIuy;

I112) oBnageHue OpraHU3alMOHHBIMU M TO3HABATEIbHBIMU  YMEHUAMH
CaMOCTOSATENILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM B MPOIIECCE BHITTOJIHEHUSI TPOSKTHBIX
U y4eOHO-UCCIIeIOBATENbCKUX PabOT, YMEHUSIMU pabOTaTh B TPYIIE C BBHIMOJHEHUEM
Pa3IUYHBIX COIMAIBHBIX pOJIEH, IUIAHUPOBATh pabOTy TPYIIbI, PAIMOHAILHO
pacrpenensaTh JeATeNbHOCTh B HECTAHAAPTHBIX CHUTYalUsAX, aJeKBATHO OIIEHUBATh
BKJIa/] KQXJIOTO U3 YUYACTHUKOB I'PYIINbI B PELICHUE paccMaTpUBAEMOU MPOOJIEMBI;

I113) cdhopmMupoBaHHOCTH MOTHBAIMKM K Oyaymied npodecCuoHaIbHOM
JESATEILHOCTH TI0 CIIENUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIIS.

5. COAEP’KAHUE YYEBHOI'O IPEIMETA

HaumenoBanue Conep:xanue yuyeOHOro marepuasa u GopmMbl OpraHu3amum
pa3iesioB U TeM AesITeIbHOCTH 00y4aI0IIMXCH

Pa3nes 1. dusnka u MeTobl HAYYHOT'O O3HAHUS
Tema 1. ®usuka — Hayka o npupone. Hayynsie MeTobl TO3HAHKS
Beenenue OKpYy’Karomero mupa. Poip skcriepuMeHnTa u TEOpUH B MPOLECCE
MO3HAHUS MPUPObL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue pu3ndeckux siBjeHui u npoueccon. Hayunsie
runoressl. Gu3ndecKue 3aKOHbI U TEOPUH. I paHULIBI IPUMEHUMOCTH
¢uznyeckux 3aKkoHOB. [IpyHIIUIT COOTBETCTBUSI.
Ponb 1 MecTO Gpu3uKN B POPMHUPOBAHUU COBPEMEHHON HAYUYHOM
KApTHUHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH JIFOAEH

Pasnen 2. Mexannka

Tema 2. Kunemaruka Mexanndeckoe aprkeHre. OTHOCHUTEIBHOCTh MEXaHHIECKOTO
nBwxeHus. Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTD)
1 YCKOPEHHE MaTEepUAIbHON TOYKH, UX MPOCKIIMH HA OCH CUCTEMBI
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koopauHat. CiojkeHue NepeMeIeHUH U CII0)KEHUE CKOPOCTEH.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE.
I'paduxy 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS, Iy TH U
nepeMeInIeHUs] MaTepHaIbHONW TOYKHU OT BpeMeHHn. CB0OOIHOE
najieHue. Y ckopeHue cBo0oiHoro najneHus. KpuBonuneiinoe
JBIKEHHE. [[BryKeHne MaTepuaibHON TOYKHU IO OKPYKHOCTH C
MMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAS
ckopoctb. [lepnon u wactora obpamenus. LleHTpocTpemuTenbHOe
YCKOpEHUE

Pemenue pacu€THBIX 33724 ¢ 3a1aHHON (PU3NYECKON MOJIEIIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX (POPMYJI KUHEMATHUKH:
IpakTuueckasi pa6ora Ne 1«DaeMeHTHI BEKTOPHOU anreOpbi»
IIpakTyeckas padora Ne2,3 «KuHemaTnka NocTynaTreabHOIO
JBUKEHHS] MATEPUAIbHOM TOUKH U TBEPAOTO TEIIa»)
IIpakTyeckas padora Ne4,S «KunemaTrka BpalaTeIbHOTO
JIBUKEHHS] MAaTEPHAJIbHOM TOUKHU M TBEPAOTO TEJIan

Tema 3. lunamuka

[Tpuniun otHocuTensHOCTH ['anunes. [lepBsiil 3akoH HeroTOHA.
Nuepumansubie cuctemsl otcuéra. Macca Tena. Cuina. [Ipuniun
cynepno3unuu cui. Bropoit 3akoH HeroToHa 17151 MatepraibHOM
Touku. Tpernii 3akoH HproTOHA /11 MaTepUaIbHBIX TOYEK.3aKOH
BceMupHOro taroreHus. Cuna tspkectu. [lepBas kocmMudeckas
ckopocTb. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buasbl
TpeHus (IOKOs, CKOJIbKeHUs, kaueHus ). Cuna Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONbXEeHHs U cuiia TpeHus nokosi. Koadduuuent
TpeHusi. Cuiia CONpOTUBIICHUS MIPU ABUKEHUU TeJa B )KUJIKOCTH WU
raze. [locTynarenbHoe U BpalaTelbHOE IBUKEHUE a0COIIOTHO
TBEPAOTrO Tena.MOMEHT CHIIBI OTHOCUTEIBHO OCH BpalleHus. [1neqo
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO TeJa

Pemenue pacuéTHbIX 3a7a4 C 3aJaHHON (PU3UUECKON MOJIENBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OpMYJI TUHAMUKH.
IIpakTyeckas padora Nel «Cuiibl B mpupoze»
IpakTnueckas padora Ne2,3 «3akonsl HeroToHa»
IIpakTyeckas padora Ne 4,5«/[uHamuka BpalaTeabHOIo
JBIKCHHS] MATEPUAJIBHON TOYKU M TBEPAOTO TENIA»

Tema 4. 3aK0HBI
COXpaHeHHSs B
MEXaHUKe

Hmnynbc MaTepuaibHON TOUKH (TeJa), CUCTEMbI MAaTEpPUATIbHBIX
ToueK. VIMITyJIbC CHIIBI M U3MEHEHHME NMITYJIbCA TENA. 3aKOH
COXpaHeHHs UMIybca. PeakTuBHOE nBMKeHUe. PaboTa cHibl.
MouHocTs cuibl. KnHeTH4ecKast SJHEpTrus MaTEPUAIbHOU TOUKH.
Teopema 00 M3MEeHEHUH KHHETHYECKOH sHeprun. IloTeHanpHas
sHeprus. [loTeHunanbHas 3Heprus ynpyro 1eopMHUpOBaHHOM
npyxuHsl. [loTeHnmanbHas sHeprus Tena BOJIN3H OBEPXHOCTH
3emiu. IloTeHuuanbHbIe U HE MOTEHIMATIbHBIE CUIIbI. CBsI3b paObOTHI
HE NIOTCHIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXAHUYECKON SHEPTHH.
Yrpyrue u Heynpyrue CTOJKHOBEHUS

Pemenue pacuéTHbIX 3ajjau C 3aJJaHHON (PU3MUECKON MOJIENIBIO C
MCTIOJIF30BAHUEM OCHOBHBIX 3aKOHOB M (HOpPMYJT TMHAMHKH U 3aKOHOB
COXpaHEHHS.

IIpakTuyeckas padora Nel,2«mnynesc. Pabota DHeprus.
MomHoCTEY

IIpakTyeckas padora Ne 3 3ak0H COXpaHEHUsI UMITYJIbCA
IIpakTuyeckas padora Ne 4 «3aK0H COXpaHCHUS YHEPTHUH
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Pasnen 3. Moaekyasipaast puznka 1 TepMOIMHAMHKA

Tema 5. OcHOBBI
MOJIEKYJISIPHO-
KHMHETHYeCKOH Teopun

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH.
Bbpoynosckoe nuxenue. Iuddysus. Xapakrep ABHKEHUS U
B3aMMOJICHCTBHS YacTHI] BellecTBa. MoJen CTpOEHUs Ta30B,
KHUAKOCTEH U TBEPIBIX TN U 0OBSICHEHNE CBOMCTB BEIIECTBA Ha
OCHOBE 3TUX Mozenel. Macca mosiekyin. KonndecTBo BeliecTsa.
[Tocrosunas ABorazapo. TemoBoe paBHoBecue. Temmneparypa u eé
n3mepenue. lllkana remneparyp Llenscus. Monens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU
UJeabHOro raza. AOCONIOTHas TeMIIepaTypa Kak Mepa cpeHel
KMHETUYECKOM SHEPTUH TEIJIOBOTO JBMKEHUSI YaCTHII ra3a. [ a3oBbie
3aKkoHbl. YpaBHeHHe MenneneeBa—Kuianeiipona. 3akoH JlanbToHa.
W3omporneccsl B uealbHOM raze ¢ HOCTOSTHHBIM KOJIMYECTBOM
BemiecTBa. ['papudeckoe mpeacTaBieHHe H30MPOLIECCOB: U30TEPMa,
n30Xxopa, n3obapa

Pemenue pacuéTHbIX 3a71a4 C 3aJaHHON (PU3NUECKON MOJIENBIO C
MCIIOJIb30BaHUEeM OCHOBHBIX nosoxxeHnid MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHOM (DU3HKH.

IMpakTnueckas padora Ne 1 «30mpornecchl B U1€aIbHOM Ta3e»
IIpakTnyeckas padora Ne 2 «I'paduueckoe npencraBieHue
M30IPOLIECCOBY

IIpakTyeckas padora Ne 3,4 «YpaBHeHue MenaeneeBa—
Knaneitpona. 3akon JlanbToHa»

Tema 6. OCHOBBI
TepMoanHAMUKHI

TepmonnHamuueckas cucreMa. BHyTpeHH:s dHEpTrus
TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
KonuuecTtBo Temnotel v paboTta. BHyTpeHHSs S3HEprusi 0JHOATOMHOTO
uJeanbHOro rasa. Buael ternnonepenayu: TEIONPOBOIHOCTb,
KOHBEKLHUs, U3JIydeHHUE. Y IeJIbHAs TEIIIOEMKOCTD BEILECTBA.
KonuyecTBO TemIoThI pu Temonepeaaye.

[TonsiTue 06 agnabatHoM mporecce. [lepBbIii 3aKOH TEPMOAUHAMUKH.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.
['paduueckas nHTEpIIpETAINs pabOTHI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B
IIPUPOE.

Tennossle MamHbL. [[pUHIMIBI AEACTBUS TETJIOBBIX MAILUH.
[TpeoOpazoBanus sHEPrUU B TerUioBbIX MamuHaX. KI1/] TemmoBoii
MamuHbl. [ukn Kapao u ero KIT. Dxonorndyeckue nmpooaeMbl
TEIJIO3HEPTETUKH

Pemennie kauecTBEHHBIX 3a7ja4 C ONOPOM HA N3YYCHHBIE B pa3lieie
«MonexynsipHast GU3MKa ¥ TEPMOJAUHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS.

IIpakTuyeckas padora Ne 1,2 «BHyTpeHHss 3HEprus
TEepPMOIMHAMHUYECKON cucTeMbl. KOM4ecTBO TEMIOThI U paboTa.»
IIpakTnyeckas padora Ne 3,4 «IlepBblil 3aKOH TEPMOIMHAMUKH.
IIpuMmeHeHne nepBoro 3aK0Ha TEPMOAVMHAMMKH K U30IPOLIECCAM»
IIpakTuyeckas padora Ne 5 «KII/] rennosoit Mmammussl. Lukn Kapao
u ero KI1JI»

Tema 7. ArperatHbie
COCTOSIHUSI BelllecTBa.
da3oBble epPexoabl

[TapooOpazoBanue u KoHAeHCaus. VcnapeHe u KuneHue.
AOCOIOTHAS M OTHOCHUTEJbHAS BIAXKHOCTh BO3yxa. HachIeHHbIN
nap. Y ienpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTb
TEMIIepaTyPbl KUIICHUS OT JIaBJICHUSI.
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Teépnoe Teno. Kpucramnmueckue u amopQHble Tena. AHU30TPOIHS
CBOWCTB KpUCTAILIOB. JKuakue kpuctaaibl. COBpeMEHHbIE
MmaTepuaisl. [1naBienne u Kpucraumzanus. Y aeabHast TeIoTa
miaBiaeHus1. CyOonmumarius. Y paBHEHUE TEIUIOBOTO OajaHca.

Pemennie kauecTBEHHBIX 3a71a4 C OMOPOI HA U3YUYCHHbIE 3aKOHBI,
3aKOHOMCPHOCTHU U (bl/ISI/IquKI/IC SABJICHUSA

IpakTuyeckasi pa6ora Ne 1 «AGCOIOTHASI 1 OTHOCUTEIIbHAS
BJIQ’JKHOCTB BO3ayXa» «I1TnaBiaenue u KpucTtalsii3anus. yI[eJIBHaH
TEIJI0Ta MapooOpa3oOBaHUM

Pemmenue pacuéTHbIX 3aj1a4 C 3aJJaHHON (PU3UUECKON MOJIENBIO C
MCIIOJIb30BaHUEM YpaBHEHUS TEIIOBOro OasiaHca
IIpakTHueckasi padora Ne 2 «YpaBHCHHE TEIUIOBOTO OaaHcay

Paznea 4. DiekTpoauHamMuka

Tema 8.
JIeKTPOCTATUKA

DJieKTpu3alus Tel. DJICKTPUIECKUH 3apsi. [[Ba BUa AEKTPUUECKUX
3apsaaoB. [IpoBOAHMKY, TUAIEKTPUKU U TOJIYTIPOBOJHUKU. 3aKOH
COXpaHEHUs AEKTPUUECKOTro 3apsja.

B3aumopeiictaue 3aps10B. 3akoH KyiioHa. TouedHbll 371€KTpUUECKUMA
3apal. DnekTpuyeckoe noiie. HanpskEHHOCTh 3JIEKTpUYECKOro MOsl.
[TpuHIUI CynIepIO3ULUH 3JIEKTPUYECKUX NTosiel. JInnun
HaANPsDKEHHOCTH ANeKTpudeckoro nons. Pabora cuin
anekTpocrarndeckoro notia. [lorennuan. Pa3HocTe moTeHIManos.
[IpoBOIHUKY M IUBIIEKTPUKH B JIEKTPOCTATUYECKOM ITOJIE.
Jusnexktpudeckasi IPOHUIIAEMOCTb.

DnekTpo€MKocTh. KoHzeHcaTop. DIeKTpoEMKOCTh MIIOCKOTO
KOHJEHCAaTOpa. DHEPrus 3apsHKEHHOTO KOHIEHCATopa

Pemenuie pacuéTHbIX 33724 ¢ 3aJJaHHON (PU3MUYECKOI MOJIEIBIO C
UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYJI 3JEKTPOCTATHKH
IpakTnueckas padora Nel «BzaumojericTBue 3apsa0B. 3aKOH
Kynona»

[paxkTnueckas padora Ne2 «Hanpssk€HHOCTh JIEKTPUUECKOTO OIS,
[IpuHIUI CynIEPIO3ULIMY 3JIEKTPUYECKUX MTOJIEI

IpakTnueckas padora Ne3 «llorenuuan. Pa3HocTh MOTEHIIMATIOBY»
IIpakTuyeckas padora Ned,S«KonneHncarop. DneKTpoEMKOCTD
IJIOCKOT0 KOHAEHCATOpa. DHEPrus 3apsKEHHOTO KOHIAEHCATOpa»

Tema 9. IlocToAHHDII
JIEKTPUUYECKHH TOK.
Toku B pa3In4HbIX
cpeaax

DNeKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS METAJUIOB OT TeMIeparypsl. CBEpXIPOBOAUMOCTb.
DneKTpUuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoGCTBEHHAs! U IPUMECHAsI TPOBOJIUMOCTh
MOJIypoBOAHUKOB. CBOMCTBA p-n-nepexona. IlomynpoBoHUKOBbIE
npUOOpPBI. DIEKTPOIUTHUECKAS AUCCOLUAIMS. DIEKTPOIIH3.
DJIeKTpUUYECKH TOK B Tazax. CaMOCTOATENbHbBIN U
HECaMOCTOSITENbHBIN pa3psaa. MoaHus. [1nazma

Pemenue pacuéTHbIX 33724 C 3aJaHHON (PU3NUECKON MOJIEIBIO C
MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (POpPMYIT

IpakTuyeckas pa6ora Ne 1,2,3«I1oCTOIHHBIN ITEKTPUIECKUN TOK
MpakTnyeckas padora Ne 4,5 «DneKTpUUECKUi p pa3auyHbIX
cpenax»

Tema 10. MaruuTHoe
no.Jie.
JIeKTPOMAarHUTHAsI

ITocTosiHHBIE MarHUTHI. B3anMonelicTBrE NOCTOSTHHBIX MATHUTOB.
MarnuTHOe nosue. Bekrop marautHON nHAYKUUU. [IpuHmn
CYNIEPHO3ULIMYA MarHUTHBIX MOJIEH. JINHUM MarHUTHOW MHIYKIIMH.
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HHAYKIUSA

Kaptuna nuHuit MAarHUTHOM MHAYKIMH MOJISl TOCTOSSHHBIX MAarHUTOB.
MaruauTHoO€ noJie MpOBOJHUKA ¢ TOKOM. KapTuHa TUHHUI MHIY KLU
MarHMTHOT'O MOJIS AJIMHHOTO MIPSIMOTO TPOBOJHUKA M 3aMKHYTOIO
KOJIBIIEBOTO MTPOBOJHMKA, KATYLIKU ¢ TOKOM. OnbIT Dpcrena.
B3aumopeiicTBue npoBoJHUKOB ¢ TOKOM. Cuita AMiiepa, €€ MoIyJib U
Hanpasienue. Cuna JlopeHiia, €€ Mmoayib U HanpasieHue. [[BrkeHue
3apsKEHHON YacTHIIBI B OIHOPOIHOM MarHUTHOM mose. PaGoTta cuiiel
Jlopenua. fIBneHue 3meKTpoMarHuTHOM MHAYKIMKU. [ToTok BekTOpa
MarHuTHON MHAYKIuHU. DJIC nHIyKun. 3aKoH 3J€KTPOMarHUTHON
nnaykuu @apanes. Buxpesoe anexkrpuueckoe nonie. IC uaaykunmn
B IIPOBOJAHMKE, IBUKYILEMCS IIOCTYNATEIbHO B OTHOPOAHOM
MarauTHOM nosie. [IpaBuno Jlenna. UHIyKTUBHOCTD. SIBIICHHE
camouHaykiuu. D/]C caMOMHAyKIMU. DHEPrUsi MarHUTHOTO T10JIS
KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe

Pemenue pacuéTHbIX 3a7ja4 Ha MpUMEHEHHE (POPMYJIT TEMBI
«MarHuTtHoe noJsie. DIEKTpOMarHuTHast UHAYKIUs». Pemenue
KaueCTBEHHBIX 3aJ1a4 C OMOPOW HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pru3nuecKue BIeHUs TeMbl « MarHUTHOE MOJIe.
DneKTpoMarHuTHast UHAYKIUSD.

IpakTnyeckas padora Ne 1,2«Cuna Amnepa. Cuna Jlopenua»
IIpakTyeckas padora Ne 3,4,5 «3aKoH 3JIEKTPOMArHUTHOM
naayknud ®apaaes. 3 C uHIyKIum»

Pa3gea 5. KoJjie0anus u BOJIHBI

Tema 11.
Mexanuueckue 1
3JIEKTPOMATHUTHbIE
KoJIeOaHus

Konebarenbnas cuctema. CBOOOIHBIE MEXaHUYECKHE KOJICOaHNSI.
I"apmonnueckue xkonebanus. [lepuon, yactora, amrutyaa u dasza
konebanuii. [IpykuHHBIN MasTHUK. MaTeMaTHueCKUi MasiTHUK.
YpaBHeHHe rapMOHHUYECKUX KoJjiebanui. [IpeBpaiienne sHepruu npu
TapMOHHYECKHUX KOJICOaHMSIX.

Konebatenpupiii KOHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIC KOJICOaHUS
B UJICATbHOM KOJIeOaTeTbHOM KOHTYpE. AHATIOTHUSI MEXTY
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU KosiebaHusiMu. Gopmyia
TomcoHa. 3aK0H cOXpaHEHUS YHEPTUH B UACATLHOM KOJIeOaTeThbHOM
koHType. [IpeacraBnenue o 3aryxaromux Kojaedanusax. BeiHyX/1eHHbIE
MexaHnueckue konebanus. Pesonanc. BeiHy X 1eHHBIE
3JIeKTpOMarHuTHeIe Konebanus. [lepemennpiit Tok. CHHYCOMTATBHBIN
MepeMEHHbIN TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JefCTByIOIllee 3HaYeHHE CUJIbl TOKa U HampsbkeHus Tpancdopmarop.
[TpousBoaCTBO, TIepenadya U NOTPeOICHUE NEKTPUUSCKON SHEPTUH.
DKOJIOrM4ecKre PUCKU MPU MPOU3BOJCTBE 3eKTposHepruu. Kynprypa
MCII0JIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

Pemenne pacu€THBIX 337249 ¢ 3a1aHHON (PU3NYECKON MOJIEIIBIO C
HCITIOJIB30BAHUEM OCHOBHBIX 3aKOHOB U q)OpMy.H, OIINUCBIBAIOIIIUX
MEXaHWYECKUE U AJICKTPOMArHUTHEIE KoeOanus. Pemenne
KAa4CCTBCHHLIX 3a/1a4 C OHOpOﬁ Ha I/I3y‘IeHHBIe 3aKOHBI,
3aKOHOMEPHOCTH, OTMCHIBAIOIINE MEXaHHUECKUE 1
BJIGKTpOMaI‘HI/ITHIale KOJI€6aHI/ISI.

IMpakTnueckas padora Ne 1,2,3,.4«Mexannyeckue u
OJICKTPOMArHuTHBIC KOJI€6aHI/I$I>)

Tema 12.
MexannuecKkue u
3JIEKTPOMATHUTHbIE

MexaHnyeckue BOJIHBI, yCIOBUS pacnpocTpanenus. [lepuon.
CxopocTh pacnpocTpaHeHus U AjiiHa BOJHBL. [lonepeunsie u
MPOJ0JbHBIE BONHBL. HTepdepeHtns u audpakins MeXaHHueCKUX
BOJIH.
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BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.
DJNEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3IY4YEHHs dJIEKTPOMAarHUTHBIX
BOJIH. B3aumnas opueHranus Bektopos E, B, v B di1eKTpoMarHuTHOM
BoJiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
npejoMIIeHHUE, monsipu3anus, tuppakuus, narepepernns. CKkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

IIkana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNE 2IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U ObITYy. [IpMHIMIIBI paglOCBA3U U TEIEBUICHHUS.
Panuonoxkanus. DeKTpOMAarHUTHOE 3arpsiI3HEHUE OKPY KaIOLIEN
Cpebl

PemreHne pac4€THBIX M KAYECTBEHHBIX 3a/1a4 C OIIOPOM HA U3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH, OIIMCBIBAIOIINE PACIIPOCTPAHECHHE
MEXAHUYECKUX U AIEKTPOMArHUTHBIX BOJIH

IpakTnueckas padora Ne 1,2,3,.4«Mexannyeckue u
AJIEKTPOMAarHUTHBIE BOJIHBI)

Tema 13. OnTuka

I'eomerpuueckas ontuka. [IpsamMonuHeliHOEe pacipoCTpaHEHHE CBETA B
onHopoaHou cpene. Toueunblid HICTOYHUK cBeTa. JIyu cBera.
OTtpaxkenue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue
n300paKeHH B TUIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN
IoKazarenb npesnomieHus. [loHoe BHyTpeHHEE OTpakeHHUE.
[IpenenbHbIl yroa NOJHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBeta. CaoxHbIN cocTaB 6enoro cBeta. LIBer.
Cobuparoniyie 1 pacceuBaroIIue JTHUH3BI.

Tonkas nmuH3a. POKYCHOE pacCTOSHUE U ONTUYECKas CUjla TOHKOU
nmuH3b1. [TocTpoenne n3o0paxeHunii B COOMPAIOLUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.
[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

Bonnosast ontuka. Uatepdepennus ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HabMOIeHUSI MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Judpakuus ceera. JJudppakunonnas pemerka. Y caoBue HaOIOISHHS
IJIABHBIX MAaKCUMYMOB IIpY MTaJIEHU MOHOXPOMAaTHYECKOT0 CBETA Ha
qudpakionayo peméTky Ionspusalus cBera

Pemenue pacuéTHbIX 3a7a4 C SIBHO 3a/1aHHON (PU3NYECKOI MOJIENbIO C
UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJI T€OMETPUIECKOM
ONTHUKHU

IIpakTyeckas padora Nel,2«3akoHbI OTpaKEHUS CBETA.
[TocTpoenne n300pa’keHUi B INIOCKOM 3epKajie»

IIpakTnyeckas padora Ne 3,4«Iloctpoenne nzo0pa>keHmii B
COOMpAIOIINX U PACCEUBAIOIIUX JTHH3AX)

IIpakTuyeckas padora Ne S«BonHoBas ontuka. MaTepdepeHIms
CBETa»

Pa3nesa 6. OcHOBBI cieHAJILHOM T€OPHH OTHOCUTEIbHOCTH

Tema 14. OcHOBBI
crennajJbLHON TeoOpuu
OTHOCHTEJILHOCTH

['paHubl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarsl
CHELUaIbHON TEOPUU OTHOCUTEIBHOCTH :MHBAPUAHTHOCTh MOLYJIS
CKOPOCTHU CBETA B BaKyyMe, MPUHIIMI OTHOCUTEIBHOCTU DUHIITEHA
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U
COKpAILICHHUE JITUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
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CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHIIBI.
OHeprus NoKos

Pemenne kauecTBEHHBIX 3a/1a4 C ONTOPOM HA U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U puszuueckue sBjeHus 1o teme «OcHoBsl CTO».
IIpakTyeckas padora Ne 1,2«DneMeHTs Teopun
OTHOCHUTEJILHOCTH»

Paspnen 7. KanToBas pusuka

Tema 15. Di1eMeHTBI
KBAHTOBOH ONTUKH

®oronbl. opmyna [Inanka cBs3u sHepruu GOTOHA C €0 YACTOTOM.
Oueprus u uMnynbe GotoHa. OTKPBITHE U HUCCIIEJOBAHNE
doToadpdekra.

Omnpitel A. I'. CrosteroBa. 3akoHs! (oTodddekra. YpaBHEHHE
Ounmreiina 1 Gotosddexra. «Kpacnas rpanuna» gorosddexra.
Jasnenue cBeta. OnpiTel [1. H. JIebeneBa. Xumudeckoe eicTBrE
cBeTa

Pemenne pacu€THBIX 33724 ¢ IBHO 3aJaHHOM (PU3NYECKON MOJIEIIBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (DOPMYJT KBAHTOBOM ONTHKH.
Pemenre kauecTBEHHBIX 3a/1a4 C OMOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOU OINTHKH.

IpakTuueckasi padora Ne 1,2«CBeTOBbIE KBAaHTHD»

Tema 16. CTpoenue
aToma

Mognens atoma Tomcona. OnbiThl Pesepdopaa o paccesnuto v -
yactul. [Imanerapnas monens aroma. [loctynatel bopa. M3nydenue u
norJomeHne (OTOHOB MPU MEePexoie aToMa ¢ OJTHOTO YPOBHS SHEPTUU
Ha apyroil. Bunel criektpoB. CHeKTp ypoBHEH 3HEPrUH aTomMa
BOJOpOAA.

BosiHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopryckyssapHo-
BOJIHOBOM Jtyanin3M. CIIOHTaHHOE M BBIHY>KJIEHHOE U3JIyYEHUE
Pemenne kauecTBEHHBIX 3a]1a4 C OMTOPOM HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nueckue spieHus no reme «CTpoeHue aTomay.
IpakTuueckasi padora Ne 1,2 «Dusuka aromay

Tema 17. AToMHOe AAPO | DKCIEPUMEHTBI, JJOKa3bIBAIOIINE CI0XKHOCTh CTPOEHUS s/1pa.

OTtkpeiTHE paguoakTuBHOCTH. OMBITH Pe3epdopa mo onpeaeeHuio
COCTaBa paJinoaKTUBHOro n3nyyeHus. CBoiicTBa anbga-, 6era-,
ramMMma-n3ilydeHus. BiausHue paaoakTHBHOCTH HA KUBBIE OPraHU3MBI.
OTkpbITHE IPOTOHA U HEWTpoHA. HyKiloHHAst MOZeIb sapa
['eitzen6epra—INlBanenko. 3apsia sapa. MaccoBoe 4uCIo sipa.
N3otomsl.

Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnay. ["amma-
U3TydyeHue. 3aKOH paJuoaKTUBHOIO pacnaja. JHEPIHsl CBSI3U
HYKJIOHOB B siipe. SlnepHbie cuibl. Jledekt Maccel aapa. SnepHbie
peakuuu. [lenenue u cunres saep. SAnepHsiil peakrop. TepmosnepHbIil
cunre3. [Ipo0aemMbl U MepCrneKTUBDI SIIEPHON YHEPTETHKH.
DKOJIOrM4€CKHE aCIEKTHI SIEPHON IHEPTETUKH. DIIEMEHTapHbIE
yacTulbl. OTKpBITHE O3UTPOHA.

Metobl HaOMIOCHNUS U PETUCTPALIUH FIEMEHTAPHBIX YacTHUI.
dyHIaMeHTaIbHBIE B3aUMOICUCTBUS. EMMHCTBO puznueckoin
KapTUHBI MUPA

Penienue kaueCTBEHHBIX 3a7ja4 C ONIOPON HA U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SABICHHS [0 TEME «ATOMHOE SIIPOY.
IIpakTnyeckasi padora Ne 1,2. «Dusnka aTOMHOTO Apay

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Tema 18. Di1eMeHTDI

| Ortarbl pa3BuTus actpoHomuH. [IpuKiIaiHOE 1 MUPOBO33PEHUYECKOE
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ACTPOHOMUM U 3HaueHue acTpoHoMun. Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue
acTpo(u3UKH 3BE3/IbI IIAHETHI, UX BUAMMOe nBrokeHne. CojlHeUYHas CUCTeEMaA

6. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJMETA

Ne HaunmeHoBaHMe pa3/je/ioB U TeM Bcer Jleknusi | IIpakTuy
n/n 0 ecKue
padoThl

Pa3zgen 1. Mexanuka 40

1. Tema 1. Kunematuka 16 8 8

2. Tema 2. Jlunamuka 12 6 6

3. Tema 3. 3aK0HBI COXpaHECHHUS B MEXaHUKE 12 6 6

Paznen 2. MoJjiekyJsipHasi pu3uKa 4 TEPMOJUHAMHUKA 24

4. Tema 4. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 12 6 6
TEOPUH

5. Tema 5. OcHoBEI TepMoAMHAMUKHI 12 6 6

3a I cemecTp 64 32 32

Pa3nea 3. DnekrpoguHaMuka 30

6. Tema 6. DiIeKTpOocTaTHKA 10 2 8

7. Tewma 7. II0CTOSTHHBIN 3JIEKTpUYECKUM TOK. TOKH 10 2 8
B Pa3IMYHBIX Cpeaax

8. Tema 8. MarnuTHoe noje. DJIeKTpOMarHuTHast 10 2 8
WHTYKIIAS

Pasnen 4. KoJsiebanusi 1 BOJIHBI 16

9. Tema 9. Mexannueckue 1 JIEKTPOMArHUTHBIE 8 2 6
KojeOaHus

10. | Tema 10. Mexanuueckue 1 3JIEKTPOMArHUTHBIE 8 2 6
Boanbl

Paznea 5. OnTuka 12

11. | Tema 11. 'eomeTpuyeckas ONTHKA. 6 2 4

12. | Tema 12. BoaHoBas OnTHKA. 6 2 4

Pa3nea 6. KBanToBas u sifepHas pusnka 12

13. | Tema 13. DneMeHTHI KBAHTOBOW ONTHKH 6 2 4

14. | Tewma 14. Ctpoenue atoMa. ATOMHOE SIJIpO. 6 2 4

3a Il cemecTp 70 18 52

HUTOI'O 134 50 84

[Ipu peanuzanuu conepkaHusi o0E00pPa30BATENBLHOIO y4eOHOTO MpeaMeTa
«Duzuka» B mpenenax ocsoernst OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHuUs
¢ mostyueHueM cpeniaero obiero oopaszopanus (I1TICC3):

Buj yueOHoit padoThl O0bem yacoB
O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 191
O0si3aTe/ibHas AyIUTOPHAsI Y4eOHAasi HATPY3Ka (BCero) 134
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B TOM YHCJIC:

JICKIITUH

50

MPAKTUYCCKUC 3aHATHUA

84

na6opaTopHHe 3aHATUA

VY4eOHBIM [IJIAHOM
HE IPEAYCMOTPEHO

CamocmosmenvHas paboma odyuaoue2ocs 41
Koncynomauuu 8
Hpomesxxcymounana _ammecmayus 6 hopme  IK3ameHa 8

7.YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEAMETA

7.1. Onucanue mamepuanbHo-mexHuU4ecKoil 6a3vl, HEOOXO0O0UMOIL 0214
ocyuiecmeieHus 00pazo06amebH0O20 NPoyecca

HaumeHoBanue cnenvajbHBIX MOMEIIEHUN U

OcHaIllleHHOCTh cnenuaJbLHBIX

yn. Tatumesa, crpoeane 18a/1, 221,1 kB.M.,
2 sTax, nomerieHue Ne 7

Ne n/m . . NOMeIlleHUH ¥ TNOMelIeHui a4
NMOMeLeHHUI VISl CAMOCTOSITe/IbHOI padoThI .
CaMOCTOSITEJIbHOM PadoThI
VueOHas ayuTopus 1/ IPOBEeHUs 3aHAThi Beex | 1. Jlocka yueOHas
BHUJIOB, TPYTIIIOBBIX ¥ MHIANBHUIYaTbHBIX 2. Pabouee mecTo mpernogaBaTes
KOHCYJIBTAINH, TCKYIIETO KOHTPOJI 1 3. Kommuiekt yueOHo Mebenu Ha 25
MPOMEXYTOYHOH aTTeCTaluu: —
1 414056, ActpaxaHckas 001aCTh, TOPOJICKON OKPYT 4.CTalMOHAPHBI MyJTHTHME THIHbI
ropoa AcTtpaxaHs,
KOMIUIEKT (IIPOEKTOP, IKpaH)
yn. Tatumiesa, crpoenne 18a, 41,5 kB.M., P
3 srax, nmomemenne Ne 310 - Hocryn  k HHq)OvaaHHOHHO o
TEJIEKOMMYHHUKAIIMOHHON ceTn
«HTEpHET»
IToMmelmenue g cCaMOCTOITENLHON U 1. Komrutekt yueOHol Mebenu Ha 50 yenr.
BOCHHTATENBHOI pabOTHI: 2. KommutekT yueOHO-HATISTHBIX
414056, ActpaxaHckas 006J1aCTh, TOPOICKOM OKPYT | MOCOOUH
ropoa ActpaxaHb, 3. KommbroTepsr - § miT.
2. r. AcTpaxaHs, 4. CTauuoHApHBIN MyJIbTUMEAUNHBIN

KOMIUIEKT (TIPOEKTOP, SKpaH)
5. Jocryn x nHQOpMALIMOHHO-
TENEKOMMYHHUKAIIMOHHOHN CETH

«HTEepHET»
7.2. Pekomenoyemasn numepamypa
@) OCHOBHAA yueOHas numepamypa:
1. Uakak A.A. dunsuka. Pnsnyeckme oCHOBbI MeEXaHUKKM : y4ebHoe nocobue

anga CrNoO / Yakak A.A.. — Capartos : NpodobpasosanHune, 2020. — 180 c. —
ISBN 978-5-4488-0673-5. TekcT Il Undposon
pecypc IPR  SMART URL:
https://www.iprbookshop.ru/91903

SIEKTPOHHbLIN

obpasoBaTtenbHbIv [canT]. —
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https://www.iprbookshop.ru/91903

2. Yaxkak, A. A. ®usuka. DIEKTpUUECTBO U MarHeTu3M : yuebnoe nocooue s CI10
/ A. A. Yaxkak. -Caparos : [Ipodo6pazoBanue, 2020. - 237 ¢. - ISBN 978-5-4488-0675-
9. -Tekct : anexTponnsIii // [{udposoit oopazoBarenbubiii pecypc [IPR SMART : [caiir].

- URL: https://www.iprbookshop.ru/91904

3. Jleryta, C. H. ®usuka. Dnexrpocratuka : yuedHoe nocooue jis CI1IO / C. H.
Jleryta, A. A. Hakak. — Caparos : [IpodobpazoBanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekcr : snextponnslit // Ludposoit obpazoBarenbhbiii pecypc PR
SMART : [caiiT]. - URL: https://www.iprbookshop.ru/92190

4. Jleryrta, C. H. ®usuka. MonekynsapHas ¢usuka : yuebHoe nocodue st CI1O /
C. H. Jleryta, A. A. Yakak. -Capatos : [Ipodo6pazoBanue, 2020. - 231 c. - ISBN 978-
5-4488-0611-7. -Tekcr : anextponnsiii // udposoii obpazoBarenbubiii pecypc IPR
SMART: [caiiT]. - URL: https://www.iprbookshop.ru/92189

0) OonoiHumenvHas yueonan 1umepamypa:

1. Tpopumenko E.E. ®usumka: npakTUdecKwe 3aJaHUs JJIs1 TOATOTOBKH K
LEHTPAIN30BaHHOMY TecTHUpoBaHuIo U 3k3ameny / Tpopumenko E.E., llenenkosC.U..-
Munck: TerpaCucremc, 2010. - 252 c. -ISBN 978-985-470-975-8. - Tekct:
anekTponnbiit // [IPR SMART: [caiiT].- URL: https://www.iprbookshop.ru/28274

8) nepeueHd yueOHO-MemooudecKo2o obecneyenus:
l. Tromonosa C.C. YMII «®usuka» 1id IpaKTHYECKUX 3aHATUNA. ACTpaxaHb.
KCud ATACY.2023 r. —32c.

2) unmepnem-pecypceol:

0) 2J1eKMPOHHO-OUOIUOMEUHBIE CUCIEMDbL:
3. DJIEKTPOHHO-0MOIMOTeUHAs cucreMma «IPRbooks»
(http://www.iprbookshop.ru/)
8.O0COBEHHOCTHU OPITAHU3ALU OBYYEHUSA 1JIsA UHBAJINIOB U
JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMU 310POBbSA
Jlnst  oOydarommxcss €3 4YHCIa WHBAJIWAOB M JIMII C OrPAaHUYCHHBIMU
BO3MOYXHOCTSIMH 3JI0POBbSI HA OCHOBAaHUH NMHCHMEHHOTO 3asBJICHHS YUYCOHBIH TPeIMET

«Du3uKa» peanusyercs C y4eTOM OCOOEHHOCTEH NCHUXO(PU3NYECKOTO pPa3BUTHS,
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WHJIMBUIYAJIbHBIX BO3MOKHOCTEM M COCTOSIHUSI 3/I0POBbS (J1aJie€ — WHAUBUIYJIbHBIX

0COOEHHOCTEN).

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O

HPEIMETA

PesyabTaThl 00yyeHus Kon IIpoBepsiemble yMeHUst DopMbI U METObI
(IM4YHOCTHBIE, pe3yJibT W 3HAHUA KOHTPOJIA M OLICHKH
npeaMeTHbIe, aToB pe3yJbTaTOB 00y4eHHUs

MeTanpeIMeTHbIe) Texkymmit | [IpomexxyTouHas
KOHTPOJIb | aTTeCTalus

Juunocmmuwie mpydoeozo eocnumaHnus.

TOTOBHOCTH K TPYAY,
OCO3HAHUE IICHHOCTH
MacTEPCTBA, TPYAOTI00HE

J 23

(DopMupyiomc;i 3a cyent nocmaeeHHblX ueﬂeﬁ u
80CNUMAMENbHBIX 3a0aY HA 3AHAMUSIX.

TOTOBHOCTDH K aKTHUBHOH
IEeSITEILHOCTH
TEXHOJIOTHYECKON U
COLIMAILHONU
HaIpPaBJICHHOCTH,
CIOCOOHOCTD
WHUIUUPOBATH,
IUIAHUPOBATH H
CaMOCTOATEILHO
BBITIOJIHATH TaKyIO
JeITEIbHOCTD

JI 24

QOPMMpyIOmC}Z 3d cyem nocmaeleHHblX L{e]leﬁ u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmubwie IK0102UUECKO20 60CRUMAHUA:

IJITAHUPOBAHUE U
OCYIIIECTBJICHUE JICUCTBUIA
B OKPYJKaIOLIEH cpelie Ha
OCHOBE 3HaHUA lieaei
YCTOMYMBOI'O pa3BUTHUSA
YeJI0BEUeCTBA

JI 28

@0pMupyiomc;z 3a c4yenit nocmaeneHHblX b]eﬂel;l u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

AKTHUBHOC HerI/ISITI/Ie
JNEUCTBUM, TPUHOCSIIINX
BpEJl OKPY>KAIOIIEH cpelie

JI129

@opMupyiomCﬂ 3a c4yenit nocmaeieHHblX ueﬂeﬁ u
80CNUMAMENbHBIX 3A0aY4 HA 3AHAMUSIX.

YMEHHUE  IPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTHYECKHE
MOCJIEICTBUSA
MPpENPUHUMAECMbIX
JIEACTBUM, TPEAOTBPALIATD
nX

JI 30

@OpMprIOI’}’IC}Z 3a cuent nocmaeleHHblX Ljeﬂeﬁ u
BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmuote UEHHOCmU Ha

UHO020 NO3HAHUA.

OCO3HaHUe LIEHHOCTHU
HAay4YHOH JIESITENTIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATH
MPOEKTHYIO U

HCCJICOA0OBATCIILCKYIO

JI 34

QOPMupyIOWIC}l 3a cuem nocniaejleHHsblx ueﬂeﬁ u
BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.
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NeSITENLHOCTD
WHIWBHUIYAIHHO U B
rpyIIe

Memanpeomemnuie:

Oazoevle no2udecKue oelicmeusn:

BBISIBJIATh 3aKOHOMEpPHOCTH | M4 YMETh: Ilpakmuuecku | sx3ameH
Y IPOTUBOPEYHSI B pacKpbIBaTh e pabomol
paccMaTpuBaeMbIX 3aKOHOMEPHOCTHU
SIBIICHUSX MIPOTUBOPEYUS B
paccMaTpuBaeMbIX
(bU3HYECKUX SIBJICHUSIX
Oa3zoevle ucciedosamenvckue 0elicmeus:
BJIaJeTh HaBBIKAMH M7 YMETH: Ipaxmuuecku | sK3amen
y4eOHO- (bopMHUpPOBATH HAYYHOTO | € pabomul
HCCIEA0BATENbCKON 1 THUTIA MBIIUICHUS,
MPOEKTHOM ESATEIbHOCTH, BJIAJIETh HAYYHOM
HaBBIKaMU pa3pelIeHus TEPMUHOJIOTHEH,
npooiem KITFOYEBBIMH ITOHATUSIMHU
1 METOJaMU;
CIOCOOHOCTh ¥ TOTOBHOCTh | M 8 YMETB: Ilpakmuuecku | sxk3amen
K CaMOCTOSITETILHOMY CTaBUTb U e pabomwi
MMOMCKY METO/IOB pPEIICHUS dbopmynupoBaTh
MPaKTUYECKHUX 3a/1a4, cOOCTBEHHBIE 33/1a4H B
MIPUMEHEHHUIO Pa3IMIHBIX 00pa3oBaTenbHON
METOJO0B MO3HAHUS JIeATETbHOCTH 1
KU3HCHHBIX CUTYaIHSIX;
npunamue ceos u opyzux aoell:
BBIOMPATH TEMATUKY U M 32 YMETh: Ipaxmuuecku | Jx3amen
METO/Ibl COBMECTHBIX MPUHUMATH cels, e pabomol
JEHCTBUI ¢ y4eTOM O0IIUX IIOHUMAas CBOU
HWHTEPECOB, U HEJOCTaTKU U
BO3MOXHOCTEN Ka)J0ro JIOCTOMHCTBA
YJieHa KOJIJIEKTHUBA
YHUgGepcanvHbvle PecyiamueHble 0eicmeus:
Camoopzanu3ayus:
CaMOCTOATEJILHO M 38 YMETD: Ipaxmuuecku | sxk3amen
OCYIIECTBIIATh -CaMOCTOATEIBHO e pabomol
MO3HABATEIHHYIO OCYILECTBIISATh
JIeSITENIbHOCTD, BBISIBIISITh MO3HABATENbHYIO
MPOOJIEMBI, CTAaBUTh U JIeATeTbHOCTD, BBISBIISTh
(dbopMynupoBarthb po0OJIeMbl, CTAaBUTh U
COOCTBEHHBIE 3a]aYH B dbopmynHupoBaTh
o0pa3oBaTeNnbHOI cOoOCTBEHHBIE 3a/1a4H B
JeSITeIbHOCTH U o0pa3zoBaTenbHON
KU3HEHHBIX CUTYaIUsX. JESTEIIBHOCTH U
JKU3HEHHBIX CUTYaIUsX
npeomemmuole:
c(hopMUPOBAHHOCTH 111 3HATH: Ilpakmuuecku | Dxzamen
MMOHUMAaHHUS POJIU (PHU3UKH B -3HaueHue  Qusuku B | e pabomul
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9KOHOMHYECKOM,

TEXHOJIOTHYECKOH,

COLUMAIIBHOM M JITUYECKOUN
chepax NEeATETLHOCTH
YeJIOBeKa; pOJIM M MecTa
¢bU3MKn B COBPEMEHHOM
HAay4YHOM KapTHHE MHpa;
posn aCTPOHOMHUH B

3KOHOMHUYECKOM,
TEXHOJIOTHYECKOH,
COLMAIIBHOW U 3TUYECKOMN
chepax NEeSATeTLHOCTH
YeJIOBEeKa; pOJIM U MecTa
GU3UKH B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpA;
poJii  aCTpOHOMHUHM B

MIPAaKTUYECKOU [IPaKTUYECKON
JeSITEIbHOCTH 4YeJOBeKa U JESTEIbHOCTH  4YeJoBeKa
JaJbHEUIIEM HAay4HO- U JaJbHEWIIEM HAay4HO-
TEXHUYECKOM Pa3BUTHH TEXHUYECKOM Pa3BUTHH
c(hOpMUPOBAHHOCTH 112 YMETh: Ipakmuuecku | Ixzamen
CUCTEMBbI 3HAaHUH O pacrno3HaBaTh e pabomol
¢bu3nIecKux busnueckue
3aKOHOMEPHOCTSIX, 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHUSIX, 3aKOHAaX, TEOPHUSX,
NEHCTBYIONINX Ha YPOBHSX JEHCTBYIOIIUX HA
MHUKpPOMHPA, MAKPOMHUPA U YPOBHSIX MHUKPOMUPA,
Meramupa, npecTaBIeHUN MaKpOMHpa U METaMupa,
0 BceoOIIeM XapakTepe MPEJICTABICHUIA O
(bu3MYECKUX 3aKOHOB; BCeOOIIEM XapaKTepe
MIPEJICTABICHHUH O (bU3HYECKUX 3aKOHOB;
CTPYKType IOCTPOCHUS MpEeJICTaBICHUIN O
(bu3nueckoit Teopun, 4TO CTPYKTYp€ MOCTPOCHHUS
MO3BOJIUT OCO3HATH POJIb buznyecKkoil Teopuu, 4To
(dyHIaMEHTaIbHBIX MO3BOJIUT OCO3HATH POJIH
3aKOHOB U MPUHIUIIOB B (byH1aMeHTaNbHbBIX
COBPEMEHHBIX 3aKOHOB U MPUHITUIIOB B
MpeICTaBICHUSIX O COBpPEMEHHBIX
MIPUPO/IC, IOHATH TPAHUIIBI MIPEJICTABICHUSX O
MIPUMEHUMOCTH TEOPHIA, pHUpojie, IOHATh
BO3MOYXHOCTH HX TPaHULIBI TPUMEHUMOCTH
MIPUMEHEHHUS JIsl OMUCAHUS TEOpUi, BOSMOKHOCTH UX
€CTECTBEHHOHAYYHBIX MPUMEHEHHUS TS
SIBJIEHUH U MIPOLIECCOB OMHCAHUS

€CTECTBEHHOHAYYHBIX

SIBIICHUM M ITPOIECCOB
c(hOpMUPOBAHHOCTH 113 YMETh: Ilpakmuuecku | Ixzamen
YMEHHUsI pa3iuiaTh yCIOBUS pa3ianyaTth yCIOBHS e pabomol

NIPUMEHUMOCTH  MOJECIIEH

bu3nvecKux Ten "
MPOLECCOB (sBIICHMM):
WHEepIUaIbHAs cucreMa
OTCIIeTa, MaTepuagbHas
TOYKa, pPaBHOYCKOPEHHOE
IBIDKEHUE, CBOOOIHOE
naJicHue, a0COIIIOTHO
ynpyras nedopmarus,
aOCOJIIOTHO ~ yIIpyroe u
a0COIOTHO HEYTIPYTOoe

CTOJIKHOBEHHSI, MoJeen

IIPUMEHUMOCTH MOJEIIEH
bu3nyeckux Ten u
MIPOIIECCOB (SIBJICHMUIA)
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ras3a, )KHJIKOCTH U TBEPJIOTO
(KpucTa/IIMYeCcKoro)rena,

HJICAIILHOTO rasa,
TOYEYHBIN 3apsij,
OJIHOPOJIHOE
AIEKTPUIECKOE rnoJje,
OJIHOPOJIHOE MarHUTHOE
oJie, TrapMOHHYECKHE
KoJIeOaHus,

MaTeMaTUYEeCKUH MasTHHK,
HJCalbHBI  INPYKUHHBINA
MAasiTHUK, TapMOHUYECKHUE
BOJIHBI, HUcaIbHBIN
KOJIeOATeNIbHBIA ~ KOHTYD,
TOHKas JIMH3a, MoJelei
aToMa, aTOMHOrO saApa |
KBaHTOBOM MOJIC/IU CBETa

c(hOpMUPOBAHHOCTH
YMEHUS OOBSICHATH
0COOEHHOCTH MPOTEKaHHS
busnveckux SIBIICHHIA:
MEXaHUYeCKOe JIBUKCHUE,
TETIOBOE JIBIOKCHUE
4acTHUI] BEIIIECTBA,
TETIOBOE paBHOBECHE,
OpOYHOBCKOE  JIBM)KEHHUE,
muddysus, HCIapeHue,
KUIIEHHE ¥ KOHJCHCAIus,
TUTaBIICHHE "
KpUCTAJLTU3AIIHUS,
HaIpPaBJICHHOCTh
TETUIONepe1auH,
ANIEKTPHU3AIHNN TEl,
SKBUIOTCHIMAJIBHOU
MOBEPXHOCTHU 3apsHKECHHOTO
MIPOBOJTHUKA,
3JIEKTPOMATrHUTHOMN
WHIYKIAHA, CAMOMHIYKIIUH,
3aBHCUMOCTH

COIIPOTHUBIICHUS
MOJTYIPOBOJHUKOB «p-» H
«TI-THIIOBY» oT
TeMIIEpaTypbl, PEe30HaHCa,
uHTEephEpEHINH BOJIH,
mudpakuy,  JIUCTICPCUH,
MIOJTHOT'O BHYTPEHHET O
otpaxenus, ¢GoTodrpdexr,
¢buznyeckue HPUHIHITBL

CTHEKTPAIILHOTO aHaln3a |
paboThI J1azepa, «anbdha-» u
«beTay  pacmajmbl  sAep,

114

YMETH:
00BACHATE OCOOCHHOCTH
NpOTEeKaHUs PUINIECKUX
SIBIICHHI

Ilpakmuuecku
e pabomuwl

Dxzamen
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ramMMa-mu3J1ydCHHUC A€,

c(hOpMUPOBAHHOCTh YMEHUI
MPUMEHSTh 3aKOHBI
KJIACCUYECKON MEXaHUKH,
MOJICKYJISIpPHOW (DU3HKH U
TEPMOJIMHAMUKH,
BICKTPOIUHAMUKH,
KBaHTOBOW (DHU3UKY IS
aHanm3a u O0bSICHEHUS
SIBJICHU MUKPOMUDA,
MaKpoMHUpa U MeTaMupa,
pasznuyaTh yCIOBUS
(TpaHuIIE, 0067IACTH)
MPUMEHUMOCTH (HU3NIECKUX
3aKOHOB, IOHUMATh
BCeoOIIHii Xapakrep
(hyHIaAMEHTATEHBIX 3aKOHOB
(3aK0oH coxpaHeHHUs
MEXaHUYECKOU SHEPTHUu,
3aKOH COXpPaHEHHUS UMITYJIbCa,
3aKOH BCEMHUPHOTO
TATOTEHMUSI, IEPBbII 3aKOH
TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUS IIEKTPUIECKOTO
3apsa, 3aKOH COXpaHEHUs
SHEPTHH) U OTPAaHNYEHHOCTh
HCIIONTH30BAHMUS YACTHBIX
3aKOHOB; aHAJIM3UPOBATH
(hm3nyecKue MpoIecchl,
HCIIONb3YsI OCHOBHBIE
TIOJIOXKEHUS, 3aKOHBI 1
3aKOHOMEPHOCTH:
OTHOCUTEIBHOCTb
MEXaHUIECKOTO JIBIKCHUS,
(hopMyIIbl KHHEMAaTUKU
PaBHOYCKOPEHHOTO
IBWOKECHUS, TPEe0Opa30BaHUs
Tlanunes nng ckopoctu u
MepeMEeIICHUs], TPU 3aKOHA
HproToHa, mpuHIUn
OTHOCHUTEILHOCTH | anuest,
3aKOH BCEMHUPHOTO
TATOTEHHUSI, 3aKOHBI
COXpaHEHUS UMITYJIbCa U
MEXaHUYECKOUN SHEPTUU CBSI3b
paboTHI CHITBI ¢ U3MEHEHHEM
MEXaHUYECKON SHEPIHH,
YCJIOBUS PAaBHOBECHS
TBEpIOTO TeJa; CBA3b
JABJICHUS UACATBHOTO Ta3a co
CcpeaHEN KUHETUYECKOU
SHEpruen TerIoBOro
JBIKEHUS U KOHIIEHTpauuen
€ro MOJICKYJI, CBSI3b
TEeMIIepaTyphl BEIIECTBA CO
CpeHEeH KMHETHYCCKOM

115

YMETbD:

MIPUMEHATH 3aKOHBI
KJIaCCUYECKON MEXaHUKH,
MOJIEKYJIAPHOU (DU3UKH U
TEPMOAMHAMUKH,
AIEKTPOINHAMUKH,
KBaHTOBOW (DU3HMKH IS
aHa/M3a U OOBSICHEHUS
SIBJICHMA MUKpOMUDA,
MaKpoMHUpa U Meramupa,
pa3nuyaTh yCIOBUS
(TpaHUITEI, 06JTACTH)
MIPUMEHUMOCTH
(hU3NYIECKIX 3aKOHOB,
MMOHUMATh BCEOOINi
XapakTep
(dyHIaMEHTAITBHBIX 3aKOHOB
(3aKOH COXpaHeHUs
MEXaHUYECKOMN IHEPTUH,
3aKOH COXpaHEHHUS
HMITyJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS,
MEepBbINA 3aKOH
TEPMOJIUHAMHUKY, 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO 3apA/a,
3aKOH COXpPaHEHHUS
SHEPIrun) U
OTPaHUYEHHOCTh
HCITOJIb30BaHUS YaCTHBIX
3aKOHOB; aHAJIU3UPOBATH
(hH3uYecKue MPOIIeCCHI,
HCITIOJIB3YSI OCHOBHBIC
MIOJIOKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO IBUXKEHUS,
(hopMyITbI KHHEMATHKU
PaBHOYCKOPEHHOTO
JIBUKCHHUS,
npeoOpazoBanust ["anues
JUTSE CKOPOCTH H
MepEeMEIICHUS, TPH 3aKOHA
Herorona, npuHiun
OTHOCHUTENHHOCTH [ anues,
3aKOH BCEMHPHOTO
TATOTCHMUSI, 3aKOHBI
COXpaHEHUS UMITyJIbCa U
MEXaHUYECKOI SHEPTrUun
CBsI3b PabOTHI CHJIBI C
U3MEHEHHEM MEXaHUYECKOM
SHEPTHH, YCIOBHS
paBHOBECHS TBEPIOTO TEINA;
CBSI3b JABJICHUS
WeaTbHOTO Ta3a Co

Ipakxmuuecku
e pabomol

Oxzamen

25



SHEpPrueH ero 4acTull, CBA3b
JaBJICHUS UI€AIBHOTO rasa ¢
KOHLIEHTpalUel MOJIEKY U
€ro TeMIEepaTypou,
ypaBHeHuEe MeHjeneena-
Kunaneiipona, nepBslii 3aK0H
COXpaHEHUS PHEPTUH B
TEIUIOBBIX MpoIleccax; 3aKOH
COXPaHEHUS NIEKTPUUYECKOTO
3apsiga, 3akoH KyioHa,
[IOTEHLUAIBHOCTD
3NEKTPUYECKOT0 oI,
NPUHLUI CYNEPIO3ULUU
3JIEKTPUUECKUX TOJIEH,
3akoHa Kynona; 3akonsr Oma
JUTSl y4acTKa UEenu U AJis
3aMKHYTOW 3JIEKTPHUUECKON
enu, 3akoH Jxoyins- Jlenua,
3aKOH JIEKTPOMarHUTHOM
WHIYKUUU, npasuiio JleHna,
MOCTYyJaThl CTIeIUaIbHON
TEOpPUH OTHOCUTEIBHOCTH
OWHIITENHA, ypaBHEHUE
OHHINTENHA 1T
(dhotorddexra, mepBoIi U
BTOpO# noctynatsl bopa,
MPUHIUI HEOTIPEAECIIEHHOCTH
I'eitzenbepra, 3akoH
COXpaHeHUs 3ap4/a,
MAacCOBOI'O YKCJIA U SHEPTUU B
SIIEPHBIX PEAKIMSX, 3aKOH
PaAMoOaKTUBHOTO pacrnaja

CpeHEN KUHETUYECKOU
SHEpPIrUeH TEMIOBOr0
JBUKEHUS U
KOHLIEHTpaLuei ero
MOJIEKYJI, CBSI3b
TEeMIIepaTyphl BEIIECTBA CO
cpeHeld KUHETUYECKOU
SHEPruel ero 4acTull, CBsI3b
JIaBJICHUS UACATBHOTO Tra3a
C KOHIIEHTpaIuen MoIeKyJI
U €ro TEMIEPATYPOH,
ypaBHeHUE MeHaeneeBa-
Kianeitpona, nepBblii 3aK0H
COXpaHEHUS PHEPTUU B
TEIJIOBBIX MPOIECCax;
3aKOH COXPAHEHHUSI
ANIEKTPUYECKOTO 3aps/a,
3axoH Kyrnona,
MOTEHIIUAIBHOCTh
ANEKTPUYECKOIO OIS,
MIPUHITAT CYTIEPIIO3UITIHI
ANEKTPUUYECKUX TOJIEH,
3akoHa KynoHa; 3aKoHbI
Oma jy1st ygacTka e 1
JUIsL 3aMKHYTOM
ANEKTPUUECKON LENH, 3aKOH
Jxoyns- Jlenia, 3akoH
3JIEKTPOMAarHuTHOU
WHIYKUUY, TpaBuiio JleHua,
MOCTYJIaThl CIIEHUATbHON
TEOPUHU OTHOCUTENBHOCTH
OWHIITEeNHHa, ypaBHEHUE
DiiHiuTeiiHa st
dotorddexTa, mepBEIi U
BTOpO# nocTyJatel bopa,
MPUHITUIT
HEONPEIEICHHOCTH
IeiizenOepra, 3aKoH
COXpaHEHUs 3apsna,
MacCoOBOTO YHCIIA U
SHEPTUU B SAECPHBIX
peakuusx, 3aKOH
PaaOaKTUBHOrO pachaja

c(hopMUPOBAHHOCTH
YMEHUU IPUMEHATH
OCHOBOIOJIararolme
aCTPOHOMHUYECKHUE
MOHSTHSI, TEOPUU U 3aKOHBI
JUIs aHaJM3a U OOBSICHEHUS
(u3MYECKUX MPOIIECCOB
IIPOUCXOAIINX Ha 3BE3/aX,
B 3BE3JJHBIX CHCTEMAX, B
MEXTaJaKTUIECKON Cpeie;
JBUKCHHUS HEOSCHBIX Tell,
9BOJIIOLIMHM 3BE3] U

116

YMEThD:

IPUMEHSTh
OCHOBOIIOJIATAIOIINE
ACTPOHOMMYECKHE
TIOHSTHS, TCOPUH U
3aKOHBI JJIS aHAJIM3a U
00BsICHEHUS] PUBNYECKUX
IPOLIECCOB
MPOUCXOISIINX HA
3B€3/1aX, B 3BE3/IHBIX
cucreMax, B
MEKTAJTAKTHYECKOM

Ilpaxmuuecku
e pabomol

Oxzamen
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Bcenennon

cpele; IBMKCHUS
HEOECHBIX TeJI, SBOJIFOLIMHT
3Be3] U BeeeHHOU

c(hOopMUPOBAHHOCTH 117 YMETH: Ilpakmuuecku | Ix3amen
YMEHUU UCCIEeI0BATh U UCCIIEIOBATh U e pabomul
aHAJIM3UPOBATh aHAIM3UPOBATH
pa3HooOpa3HbIe pa3zHoOOpa3HbIe
(bu3nueckue BICHUS U dbuznyeckue IBICHUS U
CBOMCTBA OOBEKTOB, CBOIiCTBa OOBEKTOB,
MIPOBOANTD MIPOBOUTH
CaMOCTOSITENIbHBIE CaMOCTOSITEJIbHbIE
WCCIIeIOBaHMS B peabHbBIX WCCJIETOBAHMUSI B
1 1a00paTOPHBIX YCIOBUSIX, pEATbHBIX U
YUTATh U aHAIU3UPOBATh 71a060paTOPHBIX YCIOBUSX,
XapaKTePUCTHKHU MPUOOPOB YUTATh U aHAJIM3UPOBATH
U YCTPOUCTB, OOBSCHATH XapaKTepUCTUKU
MPUHIUIBI KX paOOTHI npuOOPOB U YCTPOUCTB,

OOBSACHATH MPUHIUIIBI UX

pabOThI
c(hOpMUPOBAHHOCTh 118 YMETD: Ilpakmuuecku | Ixzamen
IIpeICTaBICHUI 0 MeToAax CaMOCTOSITEJIbHO e pabomol
MOJTy4EHHUS HAyYHBIX dbopMynupoBaTh 1eJNb
ACTPOHOMHUYECKUX 3HAHUM; uccueaoBaHus (IMIPOEKTa),
BJIaJICHUE YMEHUSIMU BBIIBUTATh TUIOTE3bl Ha
CaMOCTOSITENIbHO OCHOBE 3HaHUS
(dhopMynupoBaTth 11eb OCHOBOTMOJIATral0IINX
uccueaoBaHus (IpoeKTa), bU3HIECKUX
BBIJIBUTaTh TUTIOTE3bI HA 3aKOHOMEPHOCTEMH u
OCHOBE 3HaHUs 3aKOHOB, TMPOBEPATH UX
OCHOBOTOJIAraoImx AKCIIEPUMEHTAIbHBIMU
¢buznIecKux CpeJICTBaMU;
3aKOHOMEPHOCTEH U TUTAHUPOBATD u
3aKOHOB, TIPOBEPSITH UX MPOBOANTH  (pU3MUecKue
9KCIIEPUMEHTATEHBIMU HKCIIEPUMEHTHI,
CpEICTBaMU; IJIAHUPOBAThH OTIHCHIBATH u
Y IPOBOJAUTH (hH3HUECKUE aHAIM3UPOBATh
IKCIIEPUMEHTHI, ONTUCHIBATH MOJTyYCHHYO npu
Y aHAJIU3UPOBATh BBITIOJTHEHUH
MIOJIy4YEHHYIO TIpU JKCIIEPUMEHTA
BBITMIOJTHEHUH uH(pOpMalIHIo,
JKCIIEPUMEHTA ONpEEIATh
nH(pOpPMaLINIO, OTIPEEIIAThH JIOCTOBEPHOCTh
JIOCTOBEPHOCTh IIOJIy4YE€HHOT'0 pe3yibTaTa
MOJIYYEHHOTO pe3ysbTara
c(OpPMUPOBAHHOCTH 119 YMETh: Ilpakmuuecku | Oxzamen
YMEHHsI peliaTh pacueTHbIC peliaTh pacyeTHbIE e pabomol

3a/1a4u C SIBHO 33JIaHHOU U
HESIBHO 3aJJaHHOMI
(bu3n4ecKoil MO/IeIbIO: Ha
OCHOBaHUU aHAJIN3a
yCIJIOBUS BBIOUpATh
¢duznyeckue Mojenu,

3a/1a4y C IBHO 33JIaHHOM
Y HESIBHO 3aJIaHHOU
($u3nYeCKOil MOJEIbIO:
Ha OCHOBaHHUM aHAJIN3a
yCIIOBHS BEIOMPATH
¢dusnueckue Moaeu,
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OTBEUAIOLIUE TPEOOBAHUAM
3a/1a4u, MIPUMEHSTh
(hopMyIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJAThl (PU3UUECKUX
TEOpHUU NMpHU
WCTOJIb30BAHUHU
MaTeMaTHYeCKUX METOOB
peleHus 3a1a4, IPOBOJUTD
pacyeTbl Ha OCHOBAHUU
UMEIOIINXCS JJAHHBIX,
aHAJIM3UPOBATH PE3yIbTAThI
Y KOPPEKTUPOBATH METO/IBI
PELICHUS C yYEeTOM
MOJTy9E€HHBIX PE3YyJIbTaTOB;
pelaTh KaueCTBEHHbIE
3ama4u, TpeOyromnme
MPUMEHEHUS 3HAHUH U3
pa3HbIX pa3iesoB
IIKOJILHOTO Kypca (PU3HKH,
a TaKKe WHTETparun
3HAHUM U3 JPYTUX
MIPEeIMETOB
€CTECTBEHHOHAYYHOTO
[MKJIA: BEICTPAUBaTh
JOTHYECKYIO [ETIOYKY
paccykIeHHI ¢ OIIOPOH Ha
M3yYeHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U
(buzmvecKue sSBICHUS

OTBEYaKoII1e
TpeOOBaHUAM 33]1a4H,
IPUMEHSATH (HOPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH
U TIOCTYJIAThI
(GU3UYECKUX TEOpHUil pH
UCTIOJIb30BaHUHU
MaTeMaTHYeCKHUX
METOJIOB pelICHHS 3a/1a4,
MIPOBOAMTH pacueThl Ha
OCHOBaHUU UMEIOIIIXCS
JAaHHBIX, aHAJTU3UPOBAThH
pe3yNIbTaThl U
KOPPEKTUPOBATH METO/IbI
pEIICHUs C Y4ETOM
MOJTyYEHHBIX
pE3yJIbTAaTOB; peuiaTh
KaueCTBEHHbIE 3aJ]a4uH,
TpeOyrolye MpUMEHEHHS
3HAHUW U3 Pa3HbIX
pa3esioB MIKOJIBHOTO
Kypca GU3HMKH, a TaKKe
MHTETPaLUU 3HAHUHN U3
JIPYTUX IPEeIMETOB
€CTECTBEHHOHAYYHOTO
[IUKJIa: BBICTPAMBATh
JIOTUYECKYIO LIETIOUKY
pacCyXIEHHUI C ONOpoit
Ha U3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U
dbuznueckue IBICHU

c(hopMUPOBAHHOCTH 1710 YMETD: ananuzupoBats | [Ipakmuuecku | Ok3amen
YMEHUN aHAJTU3UPOBAThH U Y OIIEHUBATh e pabomoi
OIICHUBATh IMOCIICACTBUS MTOCJICIACTBUS OBITOBOM 1

OBITOBOM 1 IIPOU3BOACTBEHHOMN
MPOU3BOACTBEHHOMN JIesITeIbHOCTH YeJIOBEKa,
JIeSITeIIbHOCTH YeJIOBEKa, CBSI3aHHOM C

CBSI3aHHOM C (U3HYECCKUMU (bU3UYIeCKUMU

HpoLeccamu, € MO3ULUI IpoLeccamu, € MO3ULUI
9KOJIOTHYECKOM AKOJIOTHYECKOM

0e30IMacHOCTH; 0€30I1acCHOCTH;

MpEICTaBICHUN O MPECTaBICHUN O

paluroHATBLHOM palMoHaIbHOM
MPUPOAONOJIb30BAHNH, & MPUPOAOIIOIBb30BAHNUH, &

TaK)Xe pa3yMHOM TaKXe pa3yMHOM

HUCIIOJIb30BaHUH HCTIOJIb30BaHUHU

JIOCTUKEHUN HAYKU U JIOCTUKEHUN HAyKH U

TEXHOJIOTUH I TEXHOJIOTUH IS

JAJIbHEUILIETO Pa3BUTHSL JaJIbHEUIIETO Pa3BUTHS
YeJ0BEYECKOTO O0IIECTBA YeJI0BEYECKOT0 00IIECTBA

OBJIA/ICHUE PA3INYHBIMU 1111 3HATD: Ilpaxmuuecku | Jx3amen
croco6amMu paboThI € CITOCOOBI pabOTHI € e pabomul
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nHpOopMaIuei GU3NIECKOro uHpOpMaIen

COACPIKAHHUA C (bPISI/I‘leCKOFO COACPIKAHUA C
HCITI0JIB30BAHUCM HCIIOJIB30BAHNEM

COBPEMCHHBIX COBPEMCHHBIX

HHPOPMALUOHHBIX MHPOPMaIIMOHHBIX

TEXHOJIOTUH, Pa3BUTHE TEXHOJIOTHIA

YMEHHUU KPUTUYECKOTO

aHaJIn3a U OLICHKU

AOCTOBCPHOCTHU HOquaCMOﬁ

HHGOPMAIUU

OBJIAJICHHE 112 YMETH: Ilpakmuuecku | Oxzamen
OpraHU3alMOHHBIMU U CaMOCTOSITEJIbHO e pabomol
MO3HABATEIbHBIMU npuoOpeTaTh HOBBIC

YMEHUSIMU 3HAHMS B IIpolLiecce
CaMOCTOSITENILHOTO BBITIOJIHEHHSI TIPOEKTHBIX
MpruoOpeTEHNST HOBBIX U yueOHo-

3HaHUH B IIpoliecce HCCIIEIOBATENbCKUX

BBIIIOJIHEHUSI IPOEKTHBIX U pabot, paboTaTh B

y4eOHO- IpyMI€e C BBIIOJIHEHUEM
HCCIIeIOBATEeNbCKUX padoT, Pa3IMYHBIX COIIUAIBHBIX

YMEHUSIMH paboTaTh B pOJIEH, PALITMOHAIIEHO

TPYIIIE C BBIIIOJIHEHHEM pacrpenensirThb

Pa3IUYHBIX COIUATBHBIX JIeTETbHOCTh B

poJIei, IIIaHUPOBATh HECTaHJapPTHBIX

paboTy Tpymisl, CUTYyaIUsX, aJIEKBATHO

palroHaNIBHO OIICHUBATh BKJIA]l

pacnpenenarb KaXXJIOTO U3 YYaCTHUKOB
JeSATEIbHOCTD B IPYIIIbI B peLIEHNE

HECTaHJIaPTHBIX paccMaTpuBaeMoin

CUTYalUsX, aIEKBaTHO poOIeMbI

OIICHUBATH BKJIAJl K&XKJI0TO

W3 YYaCTHUKOB I'PYIIIHI B

penieHue

paccMaTrpuBaeMon

POOJIEMBI

c(hOpMUPOBAHHOCTh 1113 3HATH: Ilpakmuuecku | Ix3amen
MOTHUBAIIMH K Oyy1iei MOTHUBALIUU K Oyay1ien e pabomol
npodeccroHanbHOI npodeccuoHanbHOMI

NESATEILHOCTH 10 JIEATETLHOCTH 110

CHEIHUATBHOCTIM (PU3UKO- CIIELUAJIbHOCTSIM

TEXHHYECKOTO TPOPUIIS

(U3HUKO-TEXHUYECKOTO
pohuIIs
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