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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
9



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

11



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
acTpopu3uKn

3Ha4YeHue acTpoHoMuu. Bun 38é3aHoro Heba. Co3Besnus, spKue
3BE3/1bI IUIAHETHI, MX BUAUMOE ABHKeHHe. CollHeuHas cuctema

6. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJMETA

Ne HAHMEHOBaHUe BCEro JIeKIUsl | MPaKTH4YeC | CaMOCTOSTE]b | JK3aMeHbI
n/ pa3aesioB M TeM KHe Hasi padoTa
1 padoThl

Pa3gen 1. ®Pu3uka u MeTOAbl HAYYHOI'0 O3HAHUS

1. | Tema 1. Bengenme | |

Pa3nea 2. Mexanuka

2. Tema 1. 1 2 10
Kunemaruka

3. Tema 2. JluHamMuka 0,5 2 10

4. Tema 3. 3akoHBI 0,5 2 10

COXpPAaHCHUA B
MCXAaHUKCE

Pa3nea 3. MoJiekyjisipHasi pu3uKa ¥ TEPMOJMHAMHKA

5.

Tema 1. OcHOBEI
MOJIEKYJISIPHO-
KHHETHIECKOM
TEOpUU

1 1 8

Tema 2. OcHOBEI
TepMoauHaAMHUKH

Tema 3.
ArperaTHble
COCTOSIHUS
BELIECTBA.
da3oBbIE
IEPEXO0/IbI

Pa3nea 4. DieKTpoagMHAMHUKA

8.

Tema 1.
DJIEKTPOCTATHUKA

9.

Tema 2.
ITocTosHHBIH
AIEKTPUYECKUIN
TOK. TOokM B
pa3IUYHBIX cpeaax

10.

Tema 3.
MarsauTHoOe ToJe.
DJIEKTpOMarHuTHa
I HHJTYKITHS

Pa3pea 5. Kojie0anus 1 BOJIHBI

11.

Tema 1.
Mexannueckue u
3JICKTPOMArHUTHBI
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e KoJieOaHus

12. | Tema 2. 2 10
MexaHUdecKHne u
3JIEKTPOMATrHUTHBI
¢ BonHbl

13. | Tewma 3. OnTuxa 1 1 25

Pa3nen 6. OcHOBBI CIEUAJIbHONH TEOPUHM OTHOCHTEJIbHOCTH

14. | Tema 1. OcHOBHI 1 5
CIICIIMaIbHOM
TEOpPUH
OTHOCHUTEILHOCTHU

Paznen 7. KBantoBasi pusuka

15. | Tema 1. DeMeHTHI 1 10
KBAHTOBOM ONTHUKH

16. | Tewma 2. CtpoeHue 1 10
aroMma

17. | Tema 3. ATomHOE 10
SIAPO

Pa3nea 8. DyieMeHTbl ACTPOHOMMH U ACTPOPUZNKH

18. | Tema 1. DneMeHTHI - 1
aCTPOHOMUU U
acTpOpU3UKH
HUTOI'O 191 8 18 161 4

¢ mostyueHueM cpennero oobiero oopazopanus (IITICC3):

[Ipu peanuzarmuum comepkaHus 00ME00pa30BATENLHOTO yYEOHOTO MpeaMeTa
«Dusukay B npenenax ocsoerus: OIIOIT CIIO na 6aze ocHOBHOTO 0011110 00pa3oBaHus

Bua yueOHoi#i padboThl

O0BeM yacoB

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 191
Oobs3aTesbHAsi AyIUTOPHAA YyeOHAsi HATPY3Ka (Bcero) 26
B TOM YHCJIC:
JIEKITUH 8
MPAKTHYECKUE 3aHITHUS 18

nabopaTOpPHBIE 3aHSITHS

VY4eOHBIM IUIAHOM
HE IPEIyCMOTPEHO

Camocmosmenvhas paboma ooyuarowe2ocs

161

Koncynemayuu

VY4eOHBIM [IJIAHOM
HE IPEAYCMOTPEHO

Hpomeafcymouuaﬂ ammecmauus 6 (ﬁopme IK3ameHa

4

7.YYEBHO-METOANYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE

OBECIIEYEHMUE ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1. Onucanue mamepuanvHo-mexHu4eckou d6azvl, HeOOX00UMOU 011
ocyuiecmenenus o0pa3oeamenbHo20 npoyecca
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., | OcHalleHHOCTH CreuaJbHbIX
HaumeHoBaHMe ceHAJBHBIX IOMEICHUN U . N
Ne i/l ., . noMellleHU M TNoMelleHuil 14
MOMeLIEeHHUI VISl CAMOCTOATEIbHOI padoThI .
CaMoOCTOSITeIbHOM padoThl
YuebHas ayauTopHs 1/ MpoBeeHus 3auaTui Beex | 1. Jlocka yueOHas
BUIIOB, I'PYNIOBLIX U NHANBUIYAJIbHBIX 2. PaGouee mecTo mpernoaaBarens
KOHCYJIPTAINH, TCKYLIETO KOHTPOJLT 1 3. Kommuiekt yueOHoM Mebenu Ha 25
MPOMEKYTOYHON aTTeCTalllH: .
1 414056, ActpaxaHckas 001acTh, TOPOICKON OKPYT 4. CTarMOHAPHbI MyJTHTHME THIHbI
ropoJ Actpaxasb,
KOMILIEKT (ITPOEKTOp, SIKPaH)
yn. Tatumesa, crpoenue 18a, 41,5 kB.M.,
3 srax, noMemieane Ne 310 5. [Hoctyn x uHpopMaHoHHO —
TEJIEKOMMYHHUKAMOHHOU ceTu
«HTepuer»
[Tomermenwe 11 CAaMOCTOSATEIHFHON 1 1. Kommrekt yueOHo# Mebenn Ha 50 ger.
BOCIIUTATENbHON pabOTHI: 2. Komruiekt yuyeOHO-HATJISTHBIX
414056, ActpaxaHckast 00J1aCTb, TOPOJCKON OKPYT | mocoOui
ropoj; ActpaxaHb, 3. KomnbroTepsl - 8 iIT.
2. r. AcTpaxaHb, 4. CrauroHapHBIA MyJIbTUMEIUITHBIN
yi. Tatumesa, crpoenne 18a/1, 221,1 kB.M., KOMILIEKT (IIPOEKTOP, SKPaH)
2 stax, noMmeueHue Ne 7 5. HocTyn x MHPOPMAIIIOHHO-
TeHeKOMMyHI/IKaHHOHHOfI CECTHU
«HTepHET»
7.2. Pekomenoyemasn numepamypa
@) OCHOGHAA yueOHaa 1umepamypa:
1. Uakak A.A. dusmka. dusnyeckme OCHOBbI MexXaHUKK : ydebHoe nocobue
ana ClrNoO / Yakak A.A.. — Capartos : NpodobpasosanHune, 2020. — 180 c. —
ISBN 978-5-4488-0673-5. — Tekct : oanektpoHHbin /[ Uundposon
obpasoBatenbHbin  pecypc IPR SMART : [camt]. —  URL:
https://www.iprbookshop.ru/91903
2. Yakak, A. A. ®uznka. DNEKTPUUYECTBO U MarHeTu3M : yueOHoe nocodue st CI10

/ A. A. Yakak. -Caparos : [Ipodo6pazoBanue, 2020. - 237 c¢. - ISBN 978-5-4488-0675-
9. -Tekct : anextponnsii // [{ludposoit obpazoBarenbubiii pecypc [IPR SMART : [caiir].

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

3. Jleryta, C. H. ®usuka. Dnekrpoctatuka : yueonoe nocooue jis CI1IO / C. H.
Jleryta, A. A. Yakak. — Caparos : [Ipodobpazosanue, 2020. - 177 c. - ISBN 978-5-
4488-0591-2. -Tekcr : snextponnslii // LludpoBoit obpazoBarenbHbiii pecypc IPR
SMART : [caiit]. - URL: https://www.iprbookshop.ru/92190

4. Jleryta, C. H. ®usuka. MonekynsapHas ¢usuka : yuedHoe nocodue st CI1O /
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C. H. Jleryra, A. A. Yakak. -Caparos : [IpodobpazoBanue, 2020. - 231 c. - ISBN 978-
5-4488-0611-7. -Tekcr : anexktponHbIil // LludpoBoii odpazoBarenbHbiii pecypc IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/92189

0) OonornumenvHaa yueonan 1umepamypa:

1. Tpopumenko E.E. ®usuka: npakTUyecKue 3aJaHusi JJis1 TOATOTOBKH K
IIEHTPAIM30BaHHOMY TecTHpoBaHuio u 3k3ameny / Tpobumenko E.E., llenenkoBC.U..-
Munck: TerpaCucremc, 2010. - 252 c. -ISBN 978-985-470-975-8. - Tekcr:
anextponnbiii // [IPR SMART: [caiiT].- URL: https://www.iprbookshop.ru/28274

8) nepeueHb yueOHO-MemooudecKozo obecneveHun:
1. Tromonosa C.C. YMII «®uzuka» i IpaKTUUECKUX 3aHATUNA. ACTpaxaHb.

KCudD AT'ACY.2023 r. -32c.
2) uHmepHem-pecypcol:

0) 271eKMPOHHO-0UOIUOMEYUHbIE CUCIEMDbL:

3. DIIEKTPOHHO-0MOINOTEUHAS cucTtema «IPRbooks»
(http://www.iprbookshop.ru/)

8.0COBEHHOCTHU OPTAHU3AIIMU OBYYEHUSA JIsA UHBAJIN1OB U
JINI] C OTPAHUYEHHBIMUA BO3MOKHOCTSAMU 31I0POBbS
Jlmst  oOydJaromuxcss W3 4YHCIa WHBAJIUAOB M JIMII C OTPAaHUYCHHBIMU

BO3MOYXHOCTSIMU 3JI0POBbSI HA OCHOBAaHUH MUCbMEHHOTO 3asBJICHUS YUCOHBIN TpeIMeT
«Pu3ukay peanu3yercss C y4eToOM OCOOEHHOCTEH TNCUXO(DU3UYECKOTO PA3BUTHUA,
WHIMBUYyATbHBIX BO3MOKHOCTEH M COCTOSHUS 370POBBS (Ianee — WHAUBUIYaTbHBIX

0COOCHHOCTEH).

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEJIMETA
Pe3yabTarsl 00y4yeHust Kon IIpoBepsiemble yMeHMsI D®opMbI U METO/IbI
(IMYHOCTHBIE, pe3yJbT U 3HAHUSA KOHTPOJISI M OLlEHKH
npeaMeTHbIe, aToB pe3yabTaToB 00y4eHHs
MeTanpeaMeTHbIe) Texymuit | IIpomexxyrouHas
KOHTPOJIb | aTTecTanus
Juunocmuule mpy0ogo2o 60CRUMAHUSA:
TOTOBHOCTH K TPYAY, | JI23 | Dopmupyromcest 3a cuem HOCMasIeHHbIX yeell U
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OCO3HaHUE IIEHHOCTHU
MAacTEPCTBA, TPYAOTI00HE

BOCNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

TOTOBHOCTH K aKTHBHOM
JIeSITEILHOCTH
TEXHOJIOTHYECKON 1
COLIMAIbHOMN
HANpPaBJIEHHOCTH,
CIIOCOOHOCTD
WHULIMUPOBATb,
IJIAHUPOBATh U
CaMOCTOSTEIBHO
BBINOJIHATH TaKYIO
JIESITENLHOCTD

JI 24

@opMupyiomc;z 3a cyenit nocmaeleHHblx ueﬂeﬁ u
80CNUMAMENbHBIX 340aY4 HA 3AHAMUSIX.

Jluunocmmubwie IK0102UUECKO20 60CNUMAHUA:

IJITAHUPOBAHUE U
OCYLLIECTBJICHUE JACHCTBUI
B OKPYJKaIOIIEH CpeJie Ha
OCHOBE 3HaHUA IieJIei
YCTOMYMBOTO pa3BUTHUSA
JeJI0BeYeCTBA

JI 28

@opmupyiomc;z 3a cyent nocmaeilerHHbvlx ueﬂeﬁ u
80CNUMAMENbHBIX 3a0aY HA 3AHAMUSIX.

AKTUBHOE HETPUITUE
JEUCTBUM, IPUHOCALLINX
BpEJl OKPY>KaIOIIEH cpejie

JI 29

<D0pmupyi0mc;z 3a cuent nocmaeilerHHblx ueﬂeﬁ u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

YMEHHUE  IPOrHO3UPOBATH
HeOJ1aronpusiTHbIC
9KOJIOTUYECKHE
MOCJICICTBUS
NpeANPUHUMAEMBbIX
JIEUCTBUM, TPEIOTBPALIATH
HX

JI 30

@0pMMpyl0mC}l 3a cuen nocniaejleHHsblx 146]1612 u
B0CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Jluunocmmuowie UEHHOCmMU HAYUHO020 RO3ZHARUA:

OCO3HAHHE LIEHHOCTH
HAay4YHOH NeITEeILHOCTH,
TOTOBHOCTBb OCYIICCTBJIATH
IIPOEKTHYIO U
HCCIIEA0BATENIbCKYIO
EITENBLHOCTD
WHJMBHUIyalIbHO U B
rpymnmne

JI 34

@opMupyiomc;z 3a c4yent nocmaeleHHblx ueﬂeﬁ u
80CNUMAMENbHBIX 3A0aY HA 3AHAMUSIX.

Memanpeomemnmnuie:

Oazoenle nozuyecKue Oelucmeust:

BBISIBJISITh 3aKOHOMEPHOCTH | M4 YMETH: Ilpakxmuuecku | sx3amen
Y IPOTUBOPEYHS B pacKpbIBaTh e pabombwi
paccMaTpuBaeMbIX 3aKOHOMEPHOCTH
SIBJICHUSIX MIPOTUBOPEYUS B

paccMaTpuBaeMbIX

(hM3UYECKUX SIBICHHUSIX
0azoeswvle ucciedosamenvckue 0eiucmeus:
BJIAJIETh HAaBBIKAMU M7 VYMETB: Ilpakxmuuecku | sx3amen
y4eOHO- (hopMHPOBATh HAYYHOTO | e pabomol
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HCCIEIOBATEILCKON 1
MPOEKTHOM e TEIbHOCTH,
HaBBbIKaMHU pa3peLICHU
npobiem

THUIIA MBIIICHHUS,
BJIAJIETh HAYYHOM
TEPMHUHOJIOTUEN,
KJIIOYEBEIMU ITOHATHSIMUA
1 METOJIAMHU;

CIOCOOHOCTh ¥ TOTOBHOCTh | M & YMETH: Ilpakxmuuecku | sx3amen
K CaMOCTOSITETILHOMY CTaBUTh U e pabomul
[IOMCKY METO/IOB pEUICHUs dbopMynupoBaTh
MPaKTUYECKUX 3a/1a4, COOCTBEHHBIE 3371a4YH B
MIPUMEHEHHUIO Pa3JIMYHbIX o0Opa3oBaTesbHOI
METO/I0B TIO3HAHMUS JIeATETLHOCTH U
KU3HEHHBIX CUTYAILMIX;
npunamue ceos u opyzux aroeil:
BbIOMpATh TEMATUKY U M 32 YMETh: Ipaxmuuecku | Jx3amen
METO/bl COBMECTHBIX MPUHUMATH cebsl, e pabomol
JEHCTBHI ¢ y9eTOM O0IINX IIOHUMAsi CBOU
UHTEPECOB, U HEJIOCTATKU U
BO3MOXHOCTEHN Ka)/10I0 JIOCTOMHCTBA
YJIeHa KOJIJIEKTHBA
YHU6epcaivbHble pecyiamueHble 0eicmeus:
camoopzanuzayus:
CaMOCTOATEJILHO M 38 YMETB: Ilpakxmuuecku | sx3amen
OCYLIECTBIIATh -CaMOCTOSITEJIbHO e pabomol
[103HABATEJIbHYIO OCYUIECTBIISATh
JeSATEIbHOCTb, BBISIBIISITh MM03HABATEJIbHYIO
poOJIeMBbI, CTaBUTh U JIeATeITbHOCTD, BBISBIISTh
(dhopMynupoBathb poOJIeMBbl, CTAaBUTh U
CcOOCTBEHHBIE 3a/1a4H B dbopmyIupoBaTh
o0pa3oBaTesbHON COOCTBEHHBIE 33/1a4H B
NEeSITeIbHOCTH U o0pa3oBaTesbHOI
YKU3HEHHBIX CUTYyaIUsX. JIeATETbHOCTH 1
KU3HCHHBIX CUTYAIMIX
npeomemmbole:
c(hopMUPOBAHHOCTH 111 3HATD: Ilpakmuuecku | Ix3amen
MOHUMAaHUS poJiu (PU3UKHU B -3HaueHne (QU3MKU B | e pabomol
9KOHOMHYECKOH, SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, TEXHOJIOTUYECKOM,
COLIMAIBHONM H DTUYECKOU COIIMAJILHON U ITHYECKOU
cdepax JESATEIIbHOCTH chepax  JAEATEIBHOCTU
YeJIOBEKa; pOJIM M MecTa YEJIOBEKa; pOJIM U MecTa
¢u3uKn B COBpPEMEHHOMU ¢u3uKn B COBpPEMEHHOMU
Hay4HOW KapTHHE MHpA; Hay4YHOW KapTUHE MHpA;
ponu aCTPOHOMUU B poJii  aCTPOHOMHUHU B
MIPAaKTHUYECKOU MIPaKTUYECKON
JeSATEIbHOCTH YEJIOBEKa U JIeATEIbHOCTH  4YeJIOBEeKa
NaJIbHEUIIIEM HAYy4HO- W JajbHEWIIEeM Hay4dHO-
TEXHUYECKOM PA3BUTHU TEXHUYECKOM PA3BUTUU
c(hopMUPOBAHHOCTH 112 YMETH: Ilpakxmuuecku | Ix3amen
CHUCTEMBbI 3HaHUU O pacrno3HaBaTh e pabomul
(bu3nIeCcKuX (bu3nyeckue
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3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSIX,
JEHCTBYIOIINX HA YPOBHAX
MHUKpPOMHpPA, MaKpOMHUPA U
MeraMupa, IpeCTaBIeHUN
0 BCeoOIIeM XapakTepe
(u3HYECKUX 3aKOHOB;
MpEeICTaBICHUN O
CTPYKTyp€ IOCTPOEHUS
(bu3MIecKoil TeOpuu, 4TO
IIO3BOJIUT OCO3HATH POJIb
(dbyHIaMEHTATBHBIX
3aKOHOB U NPUHIUIIOB B
COBPEMEHHBIX
MIPEICTABICHUSIX O
MIPUPO/IE, TOHATH FPAHULIBI
IIPUMEHUMOCTHU TEOPHUH,
BO3MOYXHOCTH HX
MIPUMEHEHHUS JIJIsl OHCaHUs
€CTECTBEHHOHAYYHBIX
SIBJIEHUW U MPOLIECCOB

3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPHUSX,
JICUCTBYIOIINX HA
YPOBHSAX MHUKPOMHDA,
MaKpoOMHpa U METaMupa,
MPEICTaBICHUIN O
BCeoOIIeM XapaKkTepe
(UBUYECKUX 3aKOHOB;
IIPEACTABICHUH O
CTPYKTYype IOCTPOEHUs
¢$u3nUecKoil TeopuH, 4To
MO3BOJIUT OCO3HATH POJIb
(byHIaMEeHTaIbHBIX
3aKOHOB M MPUHIUIIOB B
COBPEMEHHBIX
MPEJICTABICHUSX O
IIPUPOJIE, IOHATH
IpaHuIbl IPUMEHUMOCTH
TEOPUI, BO3SMOKHOCTH UX
MPUMEHEHHUS JUISI
onucaHus
€CTECTBEHHOHAYYHBIX
SIBIICHUI 1 IIPOLIECCOB

c(hopMUPOBAHHOCTH
YMEHHSI pa3IU4aTh yCIOBHUS
MPUMEHUMOCTH  MOJEJIeH
(buznuecKkux Ten u
MPOIIECCOB (sBIEHU):
WHEepIHaIbHas cucremMa
OTCIIeTa, MaTepuagbHas
TOYKa, PaBHOYCKOPEHHOE
JIBWKEHHE, cB0OOHOE
najgeHue, a0COJIIOTHO
ynpyras nedhopmarusi,
abCONMIOTHO ~ ympyroe u
aOCOJIFOTHO HEyTIpyroe
CTOJIKHOBEHHUS, Mojelen
rasa, >KMJIKOCTH U TBEPJIOTO
(KpucTamMyeckoro)rena,
UJeaIbHOTO rasa,
TOYEYHBIN 3apsm,
OJTHOPOJHOE
3IEKTPUUECKOE noue,
OJTHOPOJIHOE ~ MAarHUTHOE
ToIe, TapMOHUYECKHE
Koseb0anusl,
MaTeMaTUYEeCKUM MasTHHK,
WUJICATbHBIA  TPY>KUHHBII
MasiTHUK, TapMOHUYECKUE
BOJIHEI, HCaITbHBIN
KoJIeOaTeNbHbI  KOHTYP,
TOHKas JIMH3a, MOJCIeH

113

YMETh:

pa3nuyaTth yCIOBUS
MPUMEHUMOCTH MOJIETIeH
bu3HYECKUX TeT U
MIPOIIECCOB (SIBJICHHIA)

Ilpaxmuuecku
e pabombwi

Oxzamen
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aTomMa, aTOMHOIO fjpa u
KBAaHTOBOW MOJIEJIN CBETA

c(hOpMUPOBAHHOCTh
YMEHHS OOBACHSTH
OCOOCHHOCTH TMPOTEKAHUS
buznveckux SBJICHUI:
MEXaHUYECKOe JIBIKEHHUE,
TETIOBOE JIBYDKEHUE
YaCTHII BEIIECTBA,
TETIIOBOE paBHOBecHe,
OpOYHOBCKOE  JIBIDKEHHUE,
i dysus, HCIIapeHue,
KUIIEHHEe M KOHJEHCaIus,
TUTaBJICHHE u
KpUCTaITU3alus,
HaIpaBJICHHOCTh
TeIUIonepe1adH,
ANEKTPHU3AINN TeI,
SKBUIIOTEHIMAIBHOM
MOBEPXHOCTHU 3apPsKEHHOTO
MIPOBOIHHKA,
3JIEKTPOMATrHUTHOMN
WHAYKIUH, CAMOMHIYKIIUH,
3aBHCUMOCTH
COTMPOTUBIICHUS
MOJIYTIPOBOJIHUKOB  «P-» H
«TI-TUTIOBY oT
TEMIIepaTypbl, PpE30HAHCa,
uHTEephepeHITnn BOJTH,
TUQpPaKIUK,  TUCTICPCHUH,
MIOJIHOTO BHYTPEHHETO
oTpaxkeHust, (HOTOIPPEKT,
¢buznueckue TIPUHIIMIIBI
CHEKTPAIILHOTO aHaju3a MU
paboThl Ja3epa, «abda-» u
«Oeta»  pacmangsl sz,
raMma-u3JIyueHue saep;
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VYMETH:
00BSACHATH OCOOEHHOCTH
MPOTEKAHUS (PU3HUUECKHUX
SIBIICHUMN

Ilpakxmuuecku
e pabombwi

Oxzamen

c(hOpMUPOBAHHOCTh YMEHUI
MPUMEHSITH 3aKOHBI
KJIACCUUECKON MEXaHWKH,
MOJICKYJISIpHOW (DPU3HMKH U
TEPMOJIUHAMUKH,
3NIEKTPONHAMUKH,
KBAaHTOBOW (PH3UKH TSI
aHajii3a U 00bSICHCHUS
SIBIICHUH MUKPOMHPA,
MakpOMHpa U MEraMupa,
pa3auyaTh YCIOBUS
(rpanunpl, o0nacTH)
MPUMEHUMOCTH (PH3HYECKHX
3aKOHOB, TOHUMATh
BCEOOIIMI XapaKTep

115

YMETB:

MIPUMEHSATH 3aKOHBI
KJIaCCUUECKON MEXaHWKH,
MOJICKYJISPHOU (DU3UKH U
TEPMOJMHAMUKH,
ANEKTPOTUHAMHKH,
KBaHTOBOU (DM3UKHU IS
aHajan3a U 00BACHEHNUS
SIBIICHUII MUKPOMHpA,
MaKpoMHpa U MeraMupa,
pazjauyaTh YCIOBUS
(rpanuIibl, 001aCTH)
MPUMEHUMOCTH
(hM3UYECKIX 3aKOHOB,
IMOHUMATh BCEOOIHIA

IIpakmuuecku
e pabomwi

Dxzamen

25



($yHIaMeHTaIbHBIX 3aKOHOB
(3aKOH cCOXpaHeHUs
MEXaHUYECKON IHEPIHH,
3aKOH COXpaHEHUs UMITYJIbCa,
3aKOH BCEMHUPHOTO
TATOTEHMSI, IEPBBII 3aKOH
TEPMOANHAMUKH, 3aKOH
COXpPaHEHUS JIEKTPUYECKOTO
3apsa, 3aKOH COXpaHEHUs
SHEPTHUH) U OTPAaHNYEHHOCTh
WCIIOJIb30BaHMS YaCTHBIX
3aKOHOB; aHAJIM3UPOBATh
(hM3UIecKue MPOoIIECCHI,
WCIIOJIB3YS] OCHOBHBIE
TI0JIO’KEHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEIHHOCTh
MEXaHUYEeCKOTO JBI)KEHUS,
(hopMyIbl KHHEMATUKU
PaBHOYCKOPEHHOTO
JBIDKEHHS, TIPEOOpa30BaHuUs
lanunes ans ckopoctu U
MEepEMEIICHHUS, TPH 3aKOHA
HeroToHa, mpuHIMI
oTHOcHUTeNbHOCTH ["anmues,
3aKOH BCEMUPHOTO
TATOTECHHUSI, 3aKOHBI
COXpPaHEHUS UMITyJIbca U
MEXaHWYECKOW IHEPTHUHU CBS3b
paboTHI CHITBI C U3MEHEHHEM
MEXaHUYECKOU 3HEPTHUH,
YCIIOBHS pAaBHOBECHS
TBEPIOTO TEJA; CBA3b
JABJICHUS UICATHHOTO Ta3a Co
CpeaHEN KUHETUYECKOU
SHEPrueu TerIoBOro
JBIKEHUS U KOHLIEHTpaluuen
€ro MOJIEKYJI, CBSI3b
TeMIIEpaTyphl BEIIECTBA CO
cpeHeN KMHETHYECKOM
SHEpPruen ero 4acTulil, CBS3b
JIaBJICHUS U/I€AIBHOTO rasa ¢
KOHILIEHTpalUe MOJIEKY U
€ro TEMIEPATYPOH,
ypaBHEeHUE MeHaeneeBa-
Krnaneiipona, nepBblif 3aK0H
COXpaHEHUS SHEPTUU B
TEIUIOBBIX MPOIIeccax; 3aKOH
COXPaHEHUS IEKTPUUECKOTO
3apsana, 3akoH KyioHa,
[TOTEHIIUATBHOCTD
3EKTPUYECKOT0 MOJI,
NPUHIUI CYNEPIO3ULUU
3IIEKTPUUECKHUX TTOJIEH,
3akoHa Kynona; 3akonsr Oma
JUIS y4acTKa [EeNH U s
3aMKHYTOH DJICKTPUIECKOU

XapakTep
(dyHIaMeHTaJIbHBIX 3aKOHOB
(3aKOH COXpaHCHHS
MEXaHU4ECKOU SHEPIUH,
3aKOH COXpaHEeHUs
HMITyJIbCa, 3aKOH
BCEMHUPHOTO TATOTEHUS,
MEPBbIA 3aKOH
TEPMOJIUHAMHUKY, 3aKOH
COXpaHEeHUs
3JIEKTPUYECKOTO 3aps/ia,
3aKOH COXpaHEHUs
SHEPTUH) U
OTPaHUYEHHOCTh
WCIIOJIb30BaHMsI YaCTHBIX
3aKOHOB; AaHAJIM3UPOBATh
(hM3UYecKue MpoIIeCCHl,
WCIIOJIb3YsI OCHOBHBIE
MIOJIOKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH:
OTHOCHUTEILHOCTh
MEXaHUYECKOI0 JBM)KEHUS,
(hopMyITEI KHHEMATHKH
PaBHOYCKOPEHHOTO
JIBUKEHHUS,
npeoOpazoBanus ["anunes
JUISL CKOPOCTH U
nepeMelIeHns, TpY 3aKoHa
Hetorona, npuHmn
OTHOCHUTEIBLHOCTH I ammies,
3aKOH BCEMHPHOTO
TATOTEHUS], 3aKOHBI
COXpaHEHUs UMITyJIbCa U
MEXaHU4ECKOU 3HEPrun
CBSI3b pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM
SHEPrUH, yCIO0BUS
paBHOBECHS TBEPOTO TEINA;
CBA3b JIaBJICHUA
WJEaNbHOIO ra3a co
cpeHeNd KUHETUYECKOU
SHEpruen TerIoBoro
JIBUKEHUSA U
KOHILIEHTpaLuei ero
MOJIEKYJI, CBA3b
TEeMIIEpaTyphl BEIIECTBA CO
cpeHeld KUHETHYECKOU
SHEPruel ero 4acTuil, CBS3b
JIaBJICHUA UAEAIBHOIO ra3a
C KOHLUEHTPALKUEH MOJEKYJT
U €ro TEMIEPATYPOH,
ypaBHeHue Menneneesa-
Kunanelipona, nepBslii 3aK0H
COXpaHEHUs PHEPTUU B
TEIUIOBBIX Tpolleccax;
3aKOH COXpaHEHUs
3IEKTPUYECKOrO 3apsa,
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1en, 3akoH Jxoyins- Jlenua,
3aKOH JIEKTPOMarHUTHOM
WHAYKIWY, TpaBuio JleHna,
MOCTYJaThl CTIeIUaIbLHON
TEOpPUH OTHOCUTEIBHOCTH
OWHIITENHA, YpaBHEHUE
OHHINTENHA 1T
(dhotoaddexra, nepeoiil U
BTOpO# noctynatsl bopa,
MIPUHIIAT HEOTIPEIEIIEHHOCTH
I'eitzenbepra, 3akoH
COXpaHeHUs 3ap4/a,
MacCOBOTO YHCIIa U DHEPTUH B
ANEPHBIX PEAKLINAX, 3aKOH
PaAMOaKTUBHOTO pacrnaja

3axoH Kyrnona,
MOTEHIUAIBHOCTh
AIEKTPUIECKOTO TIOJIS,
MPUHITAT CYTIEPIIO3UITIH
AIEKTPUUECKUX TOJIEH,
3akoHa KymoHa; 3aKoHBI
Oma y1st ygacTka Ienu |
JUISL 3aMKHYTOM
ANEKTPUIECKOH eI, 3aK0H
Jxoynsi- JIeHiia, 3akoH
3JIEKTPOMAarHuTHOU
WHIYKUUH, TpaBuiio JleHua,
MOCTYJIATHI CHETIHATEHON
TEOPHH OTHOCUTEITHLHOCTH
OlHIITEHA, ypaBHEHUE
DiiHiuTeHa 11t
boTtorddexra, mepBoIi U
BTOpO# nocTyJatel bopa,
MIPUHIIATT
HEOTIPeIeJICHHOCTH
Ieiizenbepra, 3aKoH
COXpaHEHUs 3apsna,
MacCOBOTO YHCIIa U
DHEPTUU B SICPHBIX
peakuusixX, 3aKOH
pPaJIOaKTUBHOTO pacraja

c(hopMUPOBAHHOCTH 116 YMETH: Ilpakxmuuecku | Ix3amen
YMEHHI IPUMEHSITh MPUMCHSITh e pabomul
OCHOBOTOJIararoime OCHOBOTNOJIAralo1ne
ACTPOHOMUYECKHUE aACTPOHOMUYECKHUE
MOHSTHSI, TEOPUU U 3aKOHBI MOHSITHSL, TEOPUU U
JUIS aHATH3a ¥ OObSICHEHUS 3aKOHBI JIJISl aHANIKN3a U
(hU3UYECKUX TIPOIIECCOB 00BbsICHEHUS HU3UIECCKUX
MIPOUCXOJISIINX Ha 3BE3/aX, IIPOLIECCOB
B 3BE3JJHBIX CHCTEMAX, B MIPOUCXOSAIINX HA
MEXTaJaKTUIeCKOU Ccpelie; 3Be371aX, B 3BE3/IHBIX
JIBUKCHHSI HEOCCHBIX TEJI, CUCTEMaXx, B
ABOJIIOIIMH 3BE3]] U MEXKTaJaKTUIeCKOU
Bcenennoi cpene; IBUKECHUS
HeOECHBIX TeI,
ABOJTIOIUH 3BE3]T U
Bcenennon
c(hopMUPOBAHHOCTH 117 YMETH: Ilpakxmuuecku | Ix3amen
YMEHHI UCCIIeIOBATh U UCCIIEI0BATh U e pabomul
aHAJIM3UPOBATh aHaJIM3UPOBATh
pa3HooOpa3HbIe paszHooOpa3HbIe

(bu3uvecKue BICHUS U
CBOMCTBA OOBEKTOB,
MIPOBOTUTH
CaMOCTOSITEIIbHBIC
WCCIICZIOBAHUS B PEalTbHBIX
1 1a00PaTOPHBIX
YCIIOBHSX, YAUTATH U
aHAIM3HPOBATh

(bu3UYeCcKre SIBICHUS U
CBOMCTBA OOBEKTOB,
IPOBOTUTH
CaMOCTOSITENIbHBIC
UCCIICIOBAHHS B
pEaNIbHBIX U
71a00pPaTOPHBIX YCIOBUSX,
YUTATh U aHAJIM3UPOBATh
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XapaKTepUCTUKHU NPUOOPOB
U YCTPOUCTB, OOBICHITH
MPUHIUIBI KX paOOTHI

XapaKTePUCTHKHU
MPUOOPOB M YCTPOMCTB,
OGLHCHHTB MNPUHIUIIBI UX

paboThI
c(hOpMUPOBAHHOCTH 118 YMETh: Ipakmuuecku | Ox3amen
MIpeICTaBICHU 0 MeToAax CaMOCTOSITENTEHO e pabomol
MOJTyYEHUST HAyYHBIX (dbopMyIIpOBaTh 1eJNb
ACTPOHOMUYECKUX 3HAHUI; uccienoBaHus (MpoeKTa),
BJIQJICHUE YMEHUSIMU BBIJIBUTATh TUIOTE3bl Ha
CaMOCTOSITENIEHO OCHOBE 3HAHUA
(bopMyIHpOBATH IIETTH OCHOBOMOJIAraIOINX
nccaeaoBaHus (IpoeKTa), (hU3UIECKUX
BBIJIBUTATh TUTIOTE3BI HA 3aKOHOMEpPHOCTEH "
OCHOBE 3HaHUs 3aKOHOB, TPOBEPATH UX
OCHOBOIIOJIATAOIINX IKCIIEPUMEHTATLHBIMU
(buznueckux CpeacTBaMu;
3aKOHOMEPHOCTEN U IJIAHUPOBATH u
3aKOHOB, IPOBEPSTH UX MPOBOAUTH  (hU3HUECKUE
IKCIIEPUMEHTAILHBIMH AKCIIEPUMEHTHI,
CpeICTBaMU; TIIAaHUPOBATH OIHCHIBATh u
Y IPOBOJIUTH (PU3HUECKUE aHAJM3UPOBAThH
9KCIIEPUMEHTHI, OITUCHIBATH MOJTy4YEHHYIO npu
Y aHAJIU3UPOBATH BBITIOJTHCHAH
MOJIy4YE€HHYIO TpU AKCIIEPUMEHTA
BBITIOJTHCHUH uH(pOpMAIIHIO,
JKCIIEPUMEHTA OTIpEeCIISATh
nH(OPMAIIHIO, OTIPEIENIATh JIOCTOBEPHOCTH
JIOCTOBEPHOCTh MOJTy4EHHOTO pe3yibTara
MOJIYYEHHOTO Pe3yibTara
c(hopMUPOBAHHOCTH g YMETH: Ilpakxmuuecku | Ix3amen
YMEHHSI pelIaTh pacuyeTHbIC pemaTh pacyeTHbIE e pabomul

3aJjauu C SBHO 3aJIaHHOM U
HESBHO 3aJJaHHOU
(bu3n4ecKoit MOIETbIO: HA
OCHOBaHUU aHAJIN3a
yCIIOBUS BBIOUPATh
¢busnveckrue Moemny,
OTBeYaroIue TpeOOBaHUAM
3aJauu, IPUMEHSTh
(opMyJIbl, 3aKOHBI,
3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3MUECKUX
TEOpUN NIpU
UCIOJIb30BAHUU
MaTeMaTHYECKUX METOI0B
peleHus 3a/1a4, IpOBOJUTH
pacyeTbl Ha OCHOBAaHUU
UMEIOIINXCS JJAHHBIX,
aHAJIN3UPOBATh
pe3yabTaThl U
KOPPEKTUPOBAaTh METO/IbI
pELIEHUs] C YYETOM

3aJ1auu C SIBHO 3aJJaHHOMN
Y HESIBHO 3a/IaHHOM
(bu3nvecKoit MOJIeIbIO:
HA OCHOBaHWH aHATN3a
yCIIOBHSI BEIOUPATH
buznuecKre MOoIeNH,
OTBEYAOIIUEC
TpeOOBaHUSAM 3aa4H,
PUMEHSATH HOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH
Y TTOCTYJIAThI
(bU3NIECKUX TEOpHil MpH
UCTIOJIb30BaHUHT
MaTEeMaTHIECKHX
METOIOB PEUICHHUs 3a/ad,
MPOBOANTH PacueThl HA
OCHOBAaHUHU MMEIOIIIXCS
JTAHHBIX, AaHATTM3UPOBATH
pe3yabTaThl U
KOPPEKTUPOBATH METO/IbI
pEIIEHHSI C YYETOM
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MOJIYUCHHBIX PC3YJIbTATOB;
pemaTh KaueCTBEHHbIE
3aa4u, TpeOyromnme
MPUMEHEHUS 3HAHUH U3
Pa3HBIX pPa3/IelioB
IIKOJILHOTO Kypca (PU3HKH,
a TaKKC MHTCrpaliun
3HAHUM U3 JPYTUX
NPEAMETOB
€CTEeCTBEHHOHAYYHOTO
IUKJIAa: BBICTpAUBATH
JIOTHYECKYIO LIETIOUKY
paccykIeHH ¢ OIIOPOH Ha
M3Yy4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3nIecKre SIBICHUS

MOJTyYEeHHBIX
PE3yJIbTAaTOB; peuIaTh
KaueCTBEHHbBIC 3a/1a4H,
TpeOyIoIIHe MPUMEHEHHS
3HAHUM U3 PA3HBIX
pa3/esioB MKOJIBLHOTO
Kypca HU3UKH, a TaKKe
WHTETpaliy 3HaHUH U3
JIPYTHX TIPEIMETOB
€CTECTBEHHOHAY4YHOTO
[IUKJIA: BBICTPANBATh
JIOTUYECKYIO LIETIOUKY
pacCykIEHHUI C OIOpOoi
Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3nYecKue SBICHUS

c(hOpMUPOBAHHOCTH 1110 YMETHD: ananuzupoBats | [lpakmuuecku | Ix3amen
YMEHHI aHaJIU3UPOBaTh U M OIICHUBATh e pabomwl
OIICHUBAThH IIOCIICACTBUS MOCJCACTBHS OBITOBOM M

OBITOBOM U MPOU3BOACTBEHHOMN
MIPOU3BOICTBEHHOM JIEATCIIEHOCTH YCJIOBCKA,
JIeSITEILHOCTH YEJI0BEKa, CBSI3aHHOM C

CBSI3aHHOU C (pU3HUECKUMHU ¢busnvecKkuMu

Mpoueccamu, ¢ MO3UIUH MPOLECCAMU, C TTO3ULINI
9KOJIOTHYECKOM 3KOJIOTHYCCKOM

0€e301acCHOCTH; 0e301acHOCTH;

NIpEACTaBICHUN O IIPEACTABICHUH O

paloHAIBLHOM palOHATBHOM
MIPUPOIOTIOIB30BaAHUH, & MIPUPOJOTNIOIB30BaHUH, &

TaKXe Pa3yMHOM TaKXKe€ Pa3yMHOM

HCII0IL30BaHUU HCIIOJIb30BaHUU

JIOCTUKEHU HAYKU U JIOCTHKEHUN HAYKH U

TEXHOJIOTHH 11 TEXHOJIOTUH JJIs1

JATTbHEUIIIETO pa3BUTHS JIaTbHEMIIEro pa3BUTHS
YEeJ0BEUECKOT0 00IIECTBA YEJI0BEUYECKOr0 00IIIECTBA

OBJIA/ICHUE PA3JINYHBIMH 1111 3HATh: Ilpakmuuecku | Ox3amen
crocobamu paboTHI € C1roco0bI pabOThI C e pabombwi
uHpopmarelt Gpuznueckoro uHpopmanuen

COZIEPKAHUSI C (bHU3HIECKOTO COMEPIKAHHMS C
HCIOJIb30BAHUEM HCIIOJIb30BAHHUEM

COBPEMCHHBIX COBPEMEHHBIX

UH()OPMALMOHHBIX MH(POPMALTMOHHBIX

TEXHOJIOTUH, Pa3BUTUE TEXHOJIOTUN

YMEHHUU KPUTUYECKOTO

aHaJIn3a U OUCHKU

AOCTOBCPHOCTU HOquaGMOﬁ

HHbOPMAIUU

OBJIAJICHHE 12 YMETh: Ilpakmuuecku | Ox3amen
OpraHU3alMOHHBIMU U CaMOCTOSITEILHO e pabomwl
IM03HABATEILHBEIMU npuoOpeTaTh HOBBIC

YMEHUSIMHU 3HaHUA B IIpoliecce
CaMOCTOSATEIILHOIO BBITIOJIHEHHS TIPOEKTHBIX

NPUOOPETEHUST HOBBIX

1 y4eOHO-
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3HAaHUW B IIpoLecce
BBITIOJTHEHUSI IPOSKTHBIX U
y4eOHO-
HCCIIE0BATEIIbCKUX padoT,
YMEHUSIMH padboTaTh B
IpyNIe ¢ BHIIOJHEHUEM
Pa3TUYHBIX COMMATBHBIX
poJel, IaHupPOBaTh

UCCIIeIOBATEIILCKUX
pabort, paboTaTh B
rpynIic ¢ BbIIIOJIHCHHUEM
Pa3IMYHbIX COLMATBHBIX
poJiel, palluOHaIbLHO
pacnpenensirTb
ACATCIIBHOCTH B
HECTaHapTHBIX

paboTy rpymbL, CUTYaIUsIX, aIEKBATHO

paloHaIbHO OILICHUBATh BKJIA]

pacrpenensrhb KaXXJIOTO U3 YYaCTHUKOB
NeSITeNIbHOCTD B IpyNIbl B peLIeHUe

HECTaHIapTHBIX paccMaTpuBaeMoit

CUTYalUsX, aJIEKBATHO po0OsIeMbl

OILICHUBAThH BKJIA]] KAXKIOTO

13 YYaCTHUKOB I'PYyTIIbI B

peuieHue

paccmaTpuBaemMoit

POOJIEMBI

c(hOopMUPOBAHHOCTH 1113 3HATD: Ilpakmuuecku | Ix3amen
MOTHBAIIMH K Oyaymiei MOTHBAIINH K OyayIIei e pabombwi
npodeccroHanbHOI npodeccnoHanbHOM

JESATEIbHOCTH 110 JIeATETLHOCTH 110

CHEIHATLHOCTIM (PU3UKO- CHEIHATLHOCTAM

TEXHUYECKOTO MPOdUIIs

(U3UKO-TEXHUIECKOTO
pohHIIS
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