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Pabowas rporpavimMa paspaboTana B 00OTBETCTBUM C MprikasoM Muspoceertierst Poccrn ot 23 HosOpst 2022 1. Ne 101400 yBep kacHAn
(henepambHOi 00PaTRTEIBHOM MPOTPaMMBI CPETHETO OOIETO 00PEBORMHISD, PEKOMEHIRISMA TI0 OPTAHMZRAIMH TIOJYYCHUS CPSIHETO OOITEIO
0(pasoBaHST B TP ETETIAX OCBOEHIIS 00pas0 BTRIIBHBIX IMPOIPaMM (PEITHETO Mpoth €0CHO HATEHOTO 00pa30 BaHKsT Ha a3 0HOBHOIO OOITETO 00pa30BAHKS C
YETOM TPEOOBAHNA (eliepaslbHBIX TOCY JEPCIBCHHBIX 000 BATEIIHHRIX CTAH/RPTOB M T0JydaeMOH CIIEMABHOCTH CPEIHETO TPO(DeCCHOHAIBHOTO
ofpaopamst (MiceMo  MuHICTEpCTBa Tipockeielst  Poccuickoit Dengpanm JlenapaMeHTa Tocy JRpCTBEHHOH TIOJMTHKA B oepe CpelHero
npodeccaioHanbHo0 ofpasormunst 1 mpodeccrorabHoro o0yders oT 01 Mapta 2023 . Ne 05-592), paboweii mporpaviMoli BOCTIMTAHIS TI0
crierabHOCTH 23.02.02 A BIOMOOWIIE 1 TPAKTO POCTP OCHIE.

B paboueii mporpaMMe pacKpbIBacTCsl COICPIKAHUE YISOHOTO MaTepHraia, yKa3bplBaro TCs TeMaTHKa IPaKTHIECKUX
padoT, BUBI CAMOCTOSITEIBHBIX PA0OT, (POPMBI M METO/IBI TEKYIIE IO KOHTPOJIS y4eOHBIX JOCTIKCHAN U MPOMEXKYTOYHOU
aTTeCTalll ¥ 00y4YaroIu Xcsi, peKOMeHIyeM ble yueOHbIe mocoousl.

T'ATIOY CO «UMT», r. Upbut, 2024 .
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM TPOT'PAMMBI IMPEJIMETA III1.12 ® IBUKA

1.1. MecTo npegmMeTa B CTPYKTYpe OCHOBHOI1 00pa30oBaTeJibHOIl IPOrpaMMBblI:

IMporpamma obmeo6paszoBatensHoil mpeameta [111.12 ®usnka mpeaHa3HaueHa WIS U3Y4eHHs Teorpaduu B
npodecCHOHANBHBIX 00pa30BaTeIBHBIX OPTaHU3ALUAX, PEAUTH3YIOIIX 00pa30BaTeIbHYI0 IPOTPAMMY CPEIHEro OO0IIeTo
o0Opa3oBaHus B IpeJieax 0CBOCHUSI OCHOBHOH npodeccrnoHamsHON o6pas3osartensHoit nporpammsl CIIO (OITOII CIIO) Ha
06aze OCHOBHOro 00mIeTO 00pa30BaHUSl NPH MOJATOTOBKE CIEIHMAIMCTOB CPEIHEro 3BeHa Mo creuuansHocTH: 23.02.02
ABTOMOOMIIE U TPAKTOPOCTPOCHHUE.

Pabouast nporpaMmma pa3paboTaHa B COOTBETCTBUH C MpHKa3oM MunnpocsenieHus Poccun ot 23 Hos6ps 2022 T.
Ne 1014 "0O6 yTBepkneHun (eaepaabHON 00pa30BaTeIbLHON MPOTPAMMBbI CPEIHEr0 00IIero 00pa3oBaHUM .

ITporpamma paspabotana Ha ocHoBe TpeOoBanmii ®I'OC cpexnero obmero oOpa3oBaHUs, MPEABIBILIEMBIX K
CTPYKTyp€, COJIep>KaHui0 W pesyibTaram ocBoeHus: npeametallll.12 ®usuka, B cOOTBETCTBUM C PexoMeHIanusiMu 1o
OpTaHM3aIMN TOJYYCHHS CPEIHero o0mero o0pa3oBaHUS B IpejaesiaX OCBOCHHS 00pa30BaTeNFHBIX MPOTPAMM CpPEIHETro
npodeccCHoHaNbHOTO 00pa30BaHUs Ha 0a3e OCHOBHOrO oOmero oOpa3oBaHHS C y4eTOM TpeOOoBaHWH (eaepatbHBIX
TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHJAPTOB U IIOIyYaeMOH CIIEIHATIBHOCTH CPEXHET0 MPO¢heCCHOHAIBFHOTO
obpasoBaHus (mmuceMo  MuHHCTepcTBa TpocBemeHus  Poccuiickoit ®Penmepanmu JlemapTraMeHTa TocyIapCTBEHHON
HOJIUTHKY B chepe cpemanero mpodecCHoHAIBHOTO 00pa3zoBanus u npodeccroHanpHoro o0yuenus ot 01 mapta 2023 1. Ne
05-592).

1.2. MecTo npeamMeTa B CTPYKTYpe NPOr paMM bl IOAT0TOB KU CENMATUCTOB C peHer o 3BeHa

Pabouast  mporpamma  peanu3yercsi B Ipelesiax OCBOEHHs OOyYalOUIMMHUCS MPOTPaMMBbl I10JTOTOBKH
crenuaniuctoB cpenHero 3peHa (pasee - [IIICC3) CIIO mno cnenuaibHOCTAM, pa3pabOTaHHOW B COOTBETCTBUHM C
mpeboBanmsivu ~ ®I'OC  CIIO. Pabouass mporpamma mnpeanasHadena mist peammsanun PIOC CIIO B wactu
obmeoOpa3zoBatensHoro nukiya jgucnunianH. [Ipeamer III1.12 ®msmka wm3ydaercs ¢ ydeTtoM HpOGWIS IOJy4aeMoOTo
cpenHero mpodeccnoHaIBHOT0 00pa30BaHUs.

IMpn monydennn cnenuanbHocTd CIIO TexHmdeckoro mpodwist oOydaromuecs usydaroT I1I1.12 dusnka kak
TpoQUIBHBIN y4eOHBIN IpeaMeT.

1.3. Heau u 3a3a4u npegmMera— Tpe60BaHMsA K pe3y/bTaTaM OCBOCHMS IpeaAMeTa

OcBoenne conepkannss npeamera [1I1.12 ®usmka obecnedmBaeT NOCTHXKEHHE OOYUYAIOMMMHUCS CIETYIOIIN X
pe3yIbTATOB:

JIMYHOCTHbIE Pe3YyJbTAThl OCBOeHHs ¢ U3MKHU o0yyalomMMHUcCH [T0JLKHBI OTPakaTb TOTOBHOCTH U
CIOCOOHOCTL 00YYalOIIMXCSl PYKOBOJACTBOBATHLCS c()OPMHUPOBAHHOI BHYTpeHHeH Mo3uIMeil JIMYHOCTH, CHCTEM O
LEHHOCTHBIX OpPHeHTAlM i, MO3UTUBHBIX BHYTPEHHUX yOexIeHHil, COOTBETCTBYIOLIUX TPAIUHHOHHBIM IeHHOCTSIM
pocc HIicKOro o01ecTBa, pacliMpeHUe KHU3HEHHOr0 ONbITA M ONbITA [esiTeJIbHOCTH B MpoLecce peaju3alMu
OCHOBHBIX HAINpaBJie HUii BOCNIUTATE IbHOM AesITeJIbHOCTH, B TOM YHCJIe B YACTH:

TPAKAAHCKOI O BOCTIMTAHUS ¢

¢ OpPMHPOBAHHOCTH TPAXKIAHCKON MO3UINH 00yJaFONIETOCs] KaK a KTHBHOTO M O TBETCTBEHHOTO WICHA POCCHHCKOTO
o011ecTBa;

OCO3HaHHE CBONX KOHCTHTYIIMOHHBIX TIPaB M 0053aHHOCTEH, YBa)KCHNE 3aKOHA M MPABOIIO PS/IKA;

MIPUHATHE TpaMIIHOHHBIX HAIMOHATBHBIX, 00 e eI0BEUeCKU X TYMaHUCTHISCKAX U JIEM OKPaTHUCCKU X IIEHHO CTEH;

TOTOBHOCTh TPOTHBOCTOSITH HJACOJOTHH OAKCTPEMH3Ma, HAIMOHANN3Ma, KCeHO(OOHH, MUCKPUMHUHAIMK MO
COIMAJILHBIM, PEJIUTHO3HBIM , PACOBBIM, HAIIMOHAJILHBIM MTPU3HAKAM

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTh B HMHTEpecaxX TpakJaHCKOro oOmiecTBa, yd4acTBOBaTh B
caMOyIpaBJIeHUH B 00111e00pa30BaTeIbHON OPTaHM3alUHU U Jie TC KO-FOHO IIECKU X OPTaHU 3alUAX;

yMEHHE B3aM OJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTY TAMU B COOTBETCTBUH € UX GYHKUHIMH U Ha3HAUECHUEM

TOTOBHOCTB K TYMaHUTAPHOM U BOJIOHTEPCKOH JIes TeNIbHOCTH;

NATPHOTHYECKOI0 BOCIIMTAHUA:

¢ OPMHUPOBAHHOCTH POCCHICKON TPaXIaHCKOW ¥ JJeH TAYHOCTH, TATPUOTH3MA, YBOKCHHS K CBOEMY HapO.Iy, 4YyBCTBa
OTBETCTBEHHOCTH nepea PomHoM, ropaocTu 3a CBOM Kpaid, cBoro PojuHy, CBOM SI3bIK U KYJIBTYyPY, IPOIILJIOE U HACTOSIIEE
MHOTOHAITMOHAJIFHOTO Hapoa Poccun;

IIEHHO CTHOE OTHOIICHHE K TOCYJapCTBCHHBIM CHMBOJIAM, HCTOPHIECKOMY H NPUPOIHOMY HACIIEIMIO, T1aM sI THUKaM,
TpaaumusaM HaposioB Poccnn, noctmxeHusm Poccuu B Hayke, HCKYCCTBE, CIIOP Te, TEXHOIOTHIX U TPYJIE;

npeiHas yOexIeHHOC Th, TOTOBHOC Th K CIIy’KCHHUIO U 3amuTe OTeuecTBa, OTBETC TBEHHOCTS 3a €T0 cy 160y ;

JAYXOBHO-HPABCTBE HHOI 0 BOCIIUTAHNS :

O0CO3HAHHUE Ay XOBHBIX 1I€ HHOCTEH pOCCUIMCKOro Hapo/a;

¢ OpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, 3THYECKOTO MOBEIACHM 5,

CHOCOOHOCTh OLIEHMBATh CHUTYalHdi0O M TNPUHUMATh OCO3HAHHBIE PELIEHHs, OPHUEHTHUPYSACh HAa MOpPAaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JITYHOTO BKJIA]a B IOC TPOCHUE YCTOWYHBOro Oy IyIIero;



OTBETCTBEHHOE OTHOMICHHE K CBOMM POJHUTEIAM M (MJM) APYTMM WICHAM CEMbH, CO3JAHHWI0 CEMBH Ha OCHOBE
OCO3HAHHOTI'O IIPUHATUS LIEHHOCTEH CeMEWHOM )KU3HU B COOTBETCTBUM € TpaMUUAMHU HapoJoB Poccuy;

3CTETUYECKOr0 BOCIIUTAHUS :

3CTETHYECKOE OTHOLIEHHE K MUPY, BKIFOUAs 3CTETHKY ObITa, HAYYHOTO U TeXHHIECKOTO TBOPUECTBA, CIIOPTA, TPy
U 00IIIECTBEHHBI X O THOLICHHI;

CMOCOOHOCTh BOCIPUHUMATh Pa3IHUYHbIE BHIBl UCKYCCTBA, TPAJMUIMM U TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OIIYIIAaTh M OIIHOHAIIBHOE BO3IEHC TBUE UCKYCCTBA;

yOeXIEHHOCTh B 3HAYMMOCTH JUISl JINYHOCTH M OOIIeCTBA OTCUYECTBEHHOTO M MHPOBOTO HCKYCCTBA, STHHYECKHX
KyJIbTyPHBIX TpaJULUHA 1 HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTb K CaMOBBIP@KEHUIO B Pa3sHbIX BHJAX HCKYCCTBA, CTPEMIICHHE MPOSABIATh KauecTBa TBOPYECKOH
JIMYHOCTH;

(usuyec koro BocnuTaHUA:

¢ OpMHPOBAHHOCTH 3I0POBOTO M 6€30TIaCHOTO 00pa3a KM3HHU, 0 TBETC TREHHOTO O THOIICHHS K CBOEMY 3JI0POBBIO;

MOTPEeOHOCTh B (PU3MUECKOM COBEPIICHCTBOBAHHH , 3aH ATHA X CTIOPTHBHO-03/I0POBHUTEIIFHOH JIes Te IBHOCTHIO;

aKTUBHOE HETPHATHE BPEIHBIX HNPUBBIYCK M HHBIX ()OPM NPUYMHEHUS Bpega (U3NUECKOMY M IICHXUYECKOMY
3I0POBBIO;

TPYAOBOr0 BOCNHTAHUS:

TOTOBHOCTbH K TPYJy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOTIIO0UE;

TOTOBHOCTh K AaKTUBHOI JEATENbHOCTH TEXHOJNOIMYECKOM M COIMANbHONM HAaNpaBlIE€HHOCTH, CIOCOOHOCTh
UHHUIUHUPOBATh, INIAHUPOBATh U CAMOCTOS TEIbHO BBIMOJIHATh TAKYIO €SI TETbHOC Th;

UHTEpEC K pa3nu4yHbIM cdepam NpodecCHOHaNbHON EITENBHOCTH, YMEHHE COBEpINAaTh OCO3HAHHBIH BBIOOD
Oy nymieit mpogeccun U peaan30BbIBaTh COOCTBEHHBIE XKU3HCHHBIE IIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaM000pa30BaHHIO Ha MTPOTHKECH HH BCEH JKU3HU;

JKO0JI0T H4eCKOr0 BOCIMTAHUS:

c(OPMHPOBAHHOCTH AKOJIOTMYECKOH KyIbTYphl, HOHUMAHHWE BIMSHHSA COIHAIbHO-3 KOHOMHYECKHX INPOIECCOB HA
COCTOSIHHE TIPUPOJIHO U COIHATBHOM Cpe JIbl, OCO3HAHUE TI00aTbHOT0 XapaKTepa 3KO JOTHUSCKUX Mpodiem;

IIJIAHUPOBAHUE U OCY LECTBIICHUE ACHCTBUM B OKpPY’KalOLIEH Cpelie Ha OCHOBE 3HAHU A 1ieJIeH yCTOMYUBOTO Pa3BUTHUS
4YEJI0BEUECTBA;

aKTH BHOE HEINPUsATHE JASICTBUM, MPUHOCAIIN X Bpe 1 OKPY XKarollei cpe 1ie;

yMEHHE MpPOTHO3HPOBAaTh HEONArompHATHBIE 3KOJOTHUECKUE MOCIEACTBUS MPEIANpUHUMAEMBIX JIeHC TBHI,
HOpeoTBpalaTh UX;

paciIMpeHHe OMblTa Aesi TeAbHOC TH 3KO JIOTHYECKON HAMpaBJIeHHOC TH;

LIEHHOCTHU Hay YHOTO MO3HAHU S

cOpMHUPOBAaHHOCT, MHPOBO33PEHHUS, COOTBEICTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BHTUS HAyKH W
0OIIeCTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHajJore KyJIbTyp, CIIOCOOCTBYIONIETO OCO3HAaHHIO CBOET0 MecTa B
MOJIUKYJIbTYPHOM MHUDE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KyJIbTYpbl KaK CpPEACTBa B3aUMOJCHCTBUS MEXIy IIOJbMHU U
MO3HAHUA MUPA;

OCO3HAaHUE LCHHOCTU HAYYHOU NESITeNbHOCTH, IOTOBHOCTh OCYHIECTBIATH IPOEKTHYIO U HCCJIIEJOBATEIbCKYIO
Jiesi TeTbHOC Th WH/IMBHU Ty albHO U B TPYTIIIE.

MeTanpeaMeTHbIe pe3y/bhTATbl 0CBOe HUSI PU3MKH 1 O0/LKHBI OTPAXKATh:
OBnasieHHe yHHUBEpCaIbHBIMH yueOHBIM U MI03HABATE TbHBIMHU JEHC TBUAMH

a) 0a30BbIC JIOTUYECCKUE JICHC TBUS:

CaM OCTOSITENEHO (POPMYIIMPOBATh U AKTy AIM3UPOBATH NPOOIEMY, paCCMaTPUBATh €€ BCEC TOPOHHE;

yCTaHABIMBATh CYIIECTBCHHbIH NPH3HAK WM OCHOBAHMS JJIsl CPABHEHMS , KJIACCU(UKALMU U 0000IIeHUS;

OTIpEeAENATh Lie M A€ TEIbHOCTH, 33 1aBaTh MApaMETPhl U KPUTEPUHU UX TOCTHIKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B PACCMATPUBAEM bl X SIBJIC HUAX;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHMBATbH COOTBETCTBUE PpE3YJbTATOB LEISIM, OLIEHUBATH PUCKHU
IO CIIEIC TBUW JIeSITEIBHOC TH;

pa3BUBaTh KpeaTHBHOE MBIIUICHHE IPU PEIICHUH KXU3HEHHBIX IPo0IIeM;

6) 0a30BbIC UCCIIE I0BATE ILCKUE JIe UCTBUS :

BJIA/ICTh HABBIKAMH yIeOHO-UCCIEA0BATEIBCKON 1 IIPOEKTHOH Jies TeIbHOCTH, HaBBIKAM U pa3pemIeHus mpooiem;

CTIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITENIBHOMY IIOHMCKY METOJIOB PEIIeHMs MPaKIM4eCKHUX 3a]ad, NMPUMEHEHUIO
Pa3NUYHBI X METOJIOB MTO3HAHUS;

OBIIAJICHHE BHUJAMHU JEATENbHOCTH IO MOJYYEHHI0O HOBOTO 3HAHMS, €r0 HHTEPHpETallud, MpeoOpa3oBaHUIO U
HPUMEHEHHIO B PA3JIMYHbI X yUEOHBI X CHTYallusX, B TOM YHCJIC IPU CO3JAaHUU y4EOHBIX M COLUA JIbHBIX IIPOCKTOB;

(dopMHpOBaHHE HAy4YHOTO THNA MBIIUICHUS, BIIAJCHUEC HAYyYHOH TEPMUHOJIOTHEH, KIIOYECBBIMH IOHATUSIMH U
MeTOoJaMu;

CTaBUTH M (POPMYIHPOBATH COOCTBEHHBIC 3a/la4l B 00Pa30BaTeIbHOM IesI TeIbHOCTH U KM 3HEHHBI X CH Ty aIliA X;

BBISBJIATH IIPUYMHHO-CJIEJC TBEHHBIE CBSI3U U aKTyaJlu3UpOBATh 3a/a4y, BbIABUraTh TMIIOTE3Y €€ PELICHUS, HaX0 IUTh
apryMEHTBI 711 0Ka3aTeJIbCTBA CBOU X Y TBEPIK ACHUM, 3aJaBaTh IIapaMeTPbl U KPUTEPUU PELICHMUS,;

aHAJIM3UPOBATH NOJIYYECHHBIE B XOJE PELICHUs 3aJa4d PE3YyJbTaThl, KPUTUYECKH OLIEHUBATHL UX JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBHU X,

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, OIICHU BaTh IPUOOP ETEHHBIN OMBIT;

paspabaTeIBaTh MJAH pEHIEHUS NMPOONEeMBI ¢ y4eTOM aHa/lIn3a UMEIOMIMXCS MaTepHUalbHBIX M HEeMaTepUalbHBIX
pecypcoB;
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OCYIIECTBIMITH IIeJICHANPABIICHHBIN ITOMCK IIepeHOCca CPEACTB U CIIOCOO0B NeHc TBU S B
poQeCCHOHATBHYIO Cpey;

yMeETb IIepPEHOCUTh 3HAHUA B TI03HABA TEIBHYIO U MPAKTHIECKYI0 00JIac TH JKU3HE IesI Te TbHOCTH; YMETh

MHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEAME THBIX 00J1ac Tel; BRI IBUTATh HOBBIC HJICH, IpeJIaraTh

OpUTHHAIBHBIE T10 AX0 [l M PEIICHNUs; CTABUTH IPOOIEMBI U 3a/[a4u, JOIMyCKaIOIIUe aIbTepHATUBHEIE

peleHus;

B) paboTta c uHpOpMaIHeii:

BJIAJICTh HABBIKAMM IIOJydeHUS WH(GOPMAlLUM W3 HCTOUYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEJIBHO OCYILECTBISITh
MOUCK, aHaJIN3, CHCTEMAaTH3aLMI0 1 HHTEPIPETannio HHYOPMAIUN PA3INYHBIX BUJIOB U (JOPM HpEACTaBJICHUS;

CO3/[@BaTh TEKCTHl B PAa3JIMYHBIX OpMaTax ¢ yd4eToM HasHadeHHs MH(POPMALMM U IIENEBOH ayIuTOpUH, BHIOMpas
ONTHMAaJBHYIO (GOPMY TPEACTABICHUS U BU3yaIN3aIIH;

OIIEHMBATh JOCTOBEPHOCTb, JISTHTUMHOCTh MH()OpPMAIMH, €€ COOTBETCTBHE IPABOBBHIM M MOPAIBHO-ITHIECKUM
HOpMaM;

HCTIOJNB30BaTh CpeAcTBa HHOOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHH B pENIEHWH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OPTAaHM3AIMOHHBIX 3a7ad C COOMIoAeHHEeM TpeOOBaHMII SPTOHOMHKH, TEXHUKH O€30IaCHOCTH,
THTUCHBI,, PecypcocOepexxeHus, IPaBOBIX U 3 THYECKUX HOPM, HOPM HH(OPMAaIHOHHON 0€30MacHOCTH;

BIIaIeTh HABBIKAMHM PAaCHO3HABAHMA U 3aIIU Tl HHPOpMaLUH, HH(POPMAIMOHHON 0€30TTaCHOCTH INYHOC TH.

OBnasieHHe yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMH JEHCTBHAMU:

a) oOuieHue:

OCYIIECTBISITh KOMMYHHKAIIUH BO BCeX Cepax KU3HH;

pacno3HaBaTh HeBepOaslbHbIE CpelcTBa OOIIECHMSA, NOHMMAaTh 3HAUYCHHE COLMAIbHBIX 3HAKOB, paclo3HaBaTh
HPEANOCHUIKM KOH(MIUKTHBIX CUTyallid U CMATYaTh KOHMIMKTHI;

BJIAJICTh PA3IMIHBIMU CIIOCO0aMU OOIIEHNS U B3aUM OICHCTBHS;

apTyMEHTHPOBAHHO BECTH JHAJIOT, yMETh CMATYaTh KOH( TUKTHBIE CH Ty allHH;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

0) CcOBMeCTHas Jiesi Te IbHOCTD:

MIOHMMAaTh ¥ UCIIO JIb30BaTh IPEUMYIIECTBA KOMAHAHON U WHIUBUIYyaJIbHON paboThI;

BBIOMPATh TEMATHKY M METO Il COBMECTHBIX JAeiiC TBUII C y4eTOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH KaXkJIOTO WIEHa KO JIJICKTHBA,;

MIPUHUMATh LT COBMECTHOMN JesiTe IbHOCTH, OPTaHU30BBIBATE U KOOPAMHUPOBATH ACHCTBUS MO €€ JOCTIKEHHUIO:
COCTaBISITh IJIAaH JEHCTBUH, pacnpenensiTb POJd C YYEeTOM MHEHMH YYaCTHHKOB OOCYXIaTh pe3yJbTaThl COBMECTHOM
padboTsI;

OLICHMBATh KAueCTBO CBOETO BKJI3Ja M KaXKJOTO y4aCTHHKa KOMaHAbl B oOmuil pe3yibTaT Ho pa3paboTaHHBIM
KPHUTEPHSIM ;

IIpeUlaraTe HOBBIC ITPOEKTHI, OIICHN BaTh M IS C ITO3UIINH HOBHU3HBI, OPUTHHAIBHOCTH, MPAK THYECKOW 3HAYUMOCTH;

KOOPJIMHHUPOBATh W BHINOJNHATE pPAabOTy B YCIOBHAX pPEaJbHOTO, BHPTYyaIbHOTO W KOMOHHHPOBAHHOTO
B3aMOJICHCTBUS,

OCYIIECTBISITh MO3MTHBHOE CTPATETHUECKOE IOBEICHHWE B PA3IMIHBIX CHTYalHAX, MPOSBIEITH TBOPYECTBO M
BOOOpaxxeHue, ObITh HUIIMATHBHBIM .

OBnajieHHe YHUBEPCATbHBIMH PETYIATHBHBIMH JCHC TBUSIMH:

a) caMOOpraHu3aLus:

CaMOCTOSITETIbHO OCYHIECTBJIATh MTO3HABATEIbHYIO JIeA TeNbHOC Th, BBISIBISTH MIPOOIEMBL, CTABUTh U (POPMYIHPOBATH
coOCTBEHHbIE 337341 B 00pa30BaTeIbHON /e TeIbHOCTH U )KU3HEHHBI X CU Ty allusX;

CaMOCTOSITEIEHO COCTaBJATh IIJIaH PEIICHUS MpOoOJEeMBbl C Y4YeTOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3M0KHOCTEH U MPE AMOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM;

pacIIMpsTh paMKH yU4eOHOTO IIpeAMEeTa Ha OCHOBE JIMIHBIX e MOYTSHHH;

JIeNaTh 0CO3HAHHBIA BEIOOP, apryM eHTHPOBATE €r0, OpaTh 0 TBETC TREHHOCTH 32 PEUICHHUE,;

OIIEHHBAThH PHUOOP ETEHHBIH OIIBI T;

CocoOCTBOBaTE (POPMHUPOBAHHUIO U TIPOSIBICHUIO IMMPOKONH 3pYIWIMM B PasHBIX 0ONacTAX 3HAHMH, MOCTOSHHO
HOBBIIIATh CBON 00pa30BaTEeNbHBIA U KyJIBTy PHBIA YPOBEHB;

6) CaMOKOHTpPOJb:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHBHI B JesTEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3yIbTATOB
LETsIM;

BIAJIETh HABBIKAMM IIO3HABAaTEIbHOW pedeKcHH KaKk OCO3HAHHsS COBEPIIAEMBIX MACHCTBHH U MBICIHTENBHBIX
HPOLECCOB, UX Pe3yIbTATOB U OCHOBaHUIL;

UCII0JIB30BaTh NIPUEMBI pe(IICKCHH IS OLICH KU CU Ty alliH, BEIOOpa BEPHOTO PEIICHNS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUM aTh PEIIEHHs 110 HX CHIKEHHIO;

B) OMOIMOHAIBHBIA HHTEJUICKT, TP eANOIaTaIoMuNi ¢(hOopMHUPOBaHHOE!

CaMOCO3HAaHHA, BKJIOYAIOMIETO CIIOCOOHOCTh ITOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHHE, BHICTH HAIPaBIICHUS
pa3BUTHS COOCTBEHHOM M OIMOHATIBHON CepHl, OBITh YBEPEHHBIM B cebe;

CaMOpEryJUpOoBaHus, BKIIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE,
CTII0COOHOCTB aTaN THPOBATHCSA K IMOIMOHATIBHBIM N3MEHEHUSM U MPOSBISITh THOKOC Th, OBITH O TKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAI[MH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHKEHHIO I[EJIN U YCIEXy, ONTUMHU3M, HHUIIA THBHOC Th,
yMEHHE AeICTBOBATh, UCXO I U3 CBOU X BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSHHME JPYTHX, YUYHTBIBATH €ro Npu
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OCYIIECTBICHHN KOMMYHHUKAINH, CIIOCOOHOCTE K COUYBCTBHIO M COTIEPEKUBAH HIO;

CONMAIBHBIX HaBBIKOB, BKJFOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHONICHHUS C IPYTHUMHU JTIOIBMH, 3200 THTHCS,
HPOSBIATh HHTEPEC U pa3penaTb KOH( IUKTEL,

I) NpHHATHE Ce0S M IPYTUX JIFOJCH :

MPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKH M JIOCTOMHC TBa;

MPUHUMATh MOTUBBI U apTyM eHTHI JPYTHX JII0JIe i TIPU aHa JIu3e pe3y IbTaTOB Jesi Te IbHOC TH;

MpU3HaBaTh CBOE MPABO U NPaBO APYTUX JIOAeH Ha o1Inl Ku;

pa3BUBATh CIIOCOOHOCTh HOHUMATh MHP C TO3UIMU JPYTOrO YeIOBEKa.

IIpeamMeTHBIe pe3yJibTaThl 0CBOEHUS PO PaMM bl 10 P U3HKe [1O/LKHbI OTPAXK aTh:

1. ¢ OpMHUPOBAHHOCTH MPEICTABJICHIA O POJIK U MecTe (GU3MKH M aC TPOHOMHUH B COBPECMEHHON HAy4YHOW KapTHHE
MHpa, 0 CHCTEMOOOpa3yromei poin GU3HKH B Pa3BUTHH €CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH, O
BKJAJIe POCCHHCKHX M 3apyOeXHBIX YUYCHBIX-QM3MKOB B pa3BUTHE HAyKW; ITOHHMaHHEe (QUIMUECKOH CYIIHOCTH
HaOJIIOMaeMbIX SBICHHH MHKPOMHpA, MakpoMHpa M MeEramMHpa; IOHNMAaHWE pOJIM acTPOHOMHH B IPAKTHIECKON
JIeS TSIBHOC TH 4EJIOBEKAa M JAaJbHEHIEM HAyYHO-TeXHHWYECKOM Pa3BUTHH, POIH (U3NKH B (GOPMHUPOBAHHU KPyro3opa u
(yHKIIMOHATIBHOM TPaM OTHOC TH YEIOBEKa JUIS PEIICHUS Mpa KTUIECKU X 3a 1ad;
2. c(hOpMHUPOBAHHOCTh YMEHHUH pacro3HaBaTh (pu3MUecKue SBICHUS (MPOIECCh) U OOBACHATH MX HAa OCHOBE
M3y4EHHBI X 3aKOHOB: paBHOMEPHOE U PaBHOYCKOPEHHOE MpPsMOJUHEHHOE ABMIKEHHE, CBOOOHOE MaIeHHue Tell, IBUIKEHHUE
N0 OKPYKHOCTH, HHEPLIUs, B3aUMOJACHCTBUE Tell, KoJiebaTeIbHOE JBIDKCHHUE, PE30HAHC, BOJHOBOE JBHIKEHHE; MU(Py3us,
OpOYHOBCKOE IBMKEHHUE, CTPOCHUE JKUAKOCTEH M TBEpIbIX TeJ, U3MEHeHHe oObeMa Tel MU HarpeBaHUU (O XJaXK ACHUN),
TENJIOBOE PAaBHOBECHE, HCHApEHHE, KOHJEHCAIMs, IJIaBJIEHHE, KPUCTAJUIM3ALMsl, KUNEHHE, BJIAXKHOCTb BO3JYyXa, CBA3b
CpeaHell KMHETHYECKOW SHEPTHH TEIJIOBOTO IBIKCHHS MOJICKYJ C aOCOJIIOTHOW TEeMIIepaTypoOi, IMOBBIIICHHE JaBJICHHUS
ra3a npH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXy IIapaMeTpaMU COCTOSIHMA T'a3a B U30IpoLeccax; dJIeKTpU3al us
TeJ, B3aMMOJCHCTBHE 3apsiOB, HarpeBaHHE NPOBOJHHKA C TOKOM, B3aMMOJCHCTBHE MAarHWTOB, SJIEKTPOMATHHUTHAsS
MHIYKIHs, IelCTBHE MarHWTHOTO ITOJIA Ha IIPOBOJHHUK C TOKOM M JBIXKYIIUHCS 3apsj, SITEKTPOMAarHUTHBIC KOJeOaHHUI U
BOJIHEI, ITPSIMOJIMHEHHOE pacTpOCTPaHEHHE CBETa, O TPAXKECHUE, TIpeIOMIICHHE, HHTep G epeHIHs, T} paknns U MOIIpU3al us
CBeTa, JUCTIEPCHS CBeTa; (GOTOIIEKTpHICCKHIL 3¢ PEeKT, CBETOBOE NaBICHHE , BOSHH KHOBEHHE JINHEHYATOTO CIIEKTpa aTOMa
BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCC TBEHHAs! PaJ0aKTUBHOCTE;
3. BJaICHHE OCHOBOMOJIATAIOIUMHE (DU3HUESCKIMH MOHITHAMHU U BEIHMYHMHAMH, XapaKTepU3YIOIUMHU (U3HIECKUE
npotecchl (CBI3aHHBIMH C MEXaHUYE€CKUM ABIKEHHEM, B3aUMOJICHC TBHEM Tel, MEXaH HUECKUMHU KOoJIeOaHUsIMU U BOJHAMH;
ATOMHO-MOJIEKYJIIDHBIM CTPOCHHEM BEIIECTBA, TEMJOBBIMU MpPOLIECCAMU; OJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH,
JNEKTPUYECKUM TOKOM, DJJEKTPOMAarHUTHBIMHM KOJEOAHHWSIMM M BOJHAMH; OINTHYECKHMMU SBJICHUSMHU; KBAaHTOBBIMHU
SBJICHUSIMM, CTPOCHMEM aroMa W aTOMHOrO  S/pa, PpaJUOaKTUBHOCTHIO); BJAJEHUE  OCHOBOIOJAraloIIUMHU
ACTPOHOMUYECKMMU MOHITHSAMHU, O3BOJISIIOLIMMHU XapaKTepHU30BaTh MPOLECCH, NPOUCXOIAIINE HA 3BE3JaX, B 3BE3IHBIX
CHCTeMaX, B ME)KI'aJJaKTHUECKOW cpeie; IBIKCHNE HeOECHBIX Te T, 9BO JIIOIHIO 3Be3 ] M Bee IeHHOM;
4. BIaJIcHHE 3aKOHOMEPHOCTSMM, 3aKOHAMU U TEOpUAMU (3aKkOoH BceMupHoOro tarorenus, I, II u III 3axonsl
HeroToHa, 3aKOH COXpaHEHMS MEXaHMYECKO JHEpPIrHH, 3aKOH COXPAaHEHHWS HMITyJbca, NPHWHIWI CyNEepIIO3UNHN CHII,
TPUHIAI paBHONPABHOCTH MHEPIMANEHBIX CHCTEM OTCUETa; MOJICKYISPHO-KHHETHYECKYI0 TEOpPHIO CTPOCHHS BeIlecTBa,
ra30BBIC 3aKOHBI, MEPBHIH 3aKOH TePMOJIMHAM HKH; 3aKOH COXpaHEHHS ICKTPUIECKOTO 3apsia, 3akoH KyioHa, 3akon Oma
JUI y9acTKa uend, 3akoH Oma ajsl MOJIHOHM SJeKTpudyeckoi nenu, 3akoH JDkoyns - JleHma, 3akoH 3J7€ KTPOMArHU THOM
UHIYKIUHU, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH HNPSIMOIMHEHHOTO PacIpOCTPaHEHUs CBETA, 3aKOH OTPAKCHUSI CBETA, 3aKOH
MPETOMJICHUSI CBETA; 3aKOH COXPAaHEHHs] SHEPTHH, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOTO
3apsifa, 3aKOH COXPaHEHUS MacCOBOTO 4YHCNA, MOCTyJatbl bopa, 3akoH paaMOakKTHMBHOTO pacmana); YBEpEeHHOe
MCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpH aHa 3¢ (pU3MYCCKUX SBJICHHI U MPOLECCOB;
5. YMEHUE YYHUTHIBATh TPAHULBl TNPUMEHEHHS U3YYEHHbIX (U3MUECKMX MOJEel: MaTepuanbHas TOuKa,
UMHEepLMaNbHAs cHUCTEMa OTCUETa, WJACANbHBIM ra3; MOJENHU CTPOEHHUS Ta30B, JKUIKOCTEH M TBEPABIX TeJ, TOYECUHBIH
ANEKTPHICSCKHH 3apsi, sIepHas MOJeTbh aTOMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO sipa IPHU peIIeHH A PH3NIECKUX 3a71ad;
6. BJaJICHUEC OCHOBHBIMH METOIAMHU HAay9YHOTO ITO3HAHHS, HCIOJNB3YeMBIMH B (DM3WKE: MPOBOIUTH IMpSIMBIE U
KOCBEHHBIC M3MEpeHHs (HU3NYECKHX BEIMYMH, BBHIOMpas ONTHMAIBHBIA CIIOCOO HM3MEPEHUS W HCHOJB3Ys H3BECTHBIC
METOABI OIICHKM TIOTPEIIHOCTEH W3MEPEHUH, NPOBOAMUTH WCCICAOBAHUE 3aBHCHMOCTEH (HM3WYECKHX BEJIWYHH C
HCTIOJTB30BAHUEM MPSIMBIX U3MEPEHUH, 0OBACHATH MOyYeHHBIE PE3yIbTaThl, HCHO I3y (HU3NUECKUE TCOPHH, 3aKOHBI U
MOHATHUS, U JIeNIaTh BBIBO JbI; COOMIONATE MMpaBmiIa 0€30MacHOTO TpyJa MpH NPOBEACHHH HCCIEI0BaHUN B paMKaX y4eOHOTO
9KCIIEPUMEHTA U y4eOHO-ICCIeI0BATeIbCKON AesI TETbHOCTH ¢ HCIIOIh30BaHUEM HU(POBBIX U3MEPHUTEIBHBIX YCTPOICTB H
nabopaTopHOro 000pyAOBaHUS; CHOPMHUPOBAHHOCTD MPEACTABICHUNA O METOAaX MOJy4YeHHUs] HAYyUHBIX aC TPOHOMHUYECKHU X
3HAHUH;
7. c(hOpPMUPOBAHHOCTh YMEHHS pEIIaTh PacueTHHIC 3aJa4H C SIBHO 3aJaHHOW (DH3MYECKON MOJCIbIO, HCIOJbB3YS
¢u3nYeckrue 3aKOHBI M NPHHIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/adyd BBHIOMPATh (PU3MYCCKYI0 MOJENb, BBIJACIATH
¢u3nYeckne BETWYMHBI U (QOPMYIBI, HEOOXOIMMBIC UL €€ PEUICHHs, MPOBOMUTH PacdeThl W OLCHHWBATH PEATFHOCTH
NOJNYYCHHOTO 3HA4YCHHMS (DHU3MYECKOM  BENMYMHBI, pelmIaTh KadeCTBCHHBIC 3aJadd, BBICTpaWBas JIOTHYECKU
HENPOTHBOP CUMBYIO IIENOYKY PacCyKICHHUH C ONOPOil Ha N3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MYECKUE SBIICHUS,;
8. cOPMHPOBAHHOCTh yMEHHSA NPHUMCHATh IIOJNydCHHbIE 3HAHUA JUII OOBSCHEHHS YCIOBHH IPOTCKAaHHA
(M3MYecKNX SABJICHUM B MPUPOJE M JUIA NPHUHATHA NMPAKTHYECKUX PEIICHUH B MOBCEAHCBHOW JKM3HM Ul OOeCHedeHUs
6e30macHOCTH NMPU OOpameHHH ¢ OBITOBBIMH NPHUOOpPAMU M TEXHHYECKHIMH YCTPOHCTBAMH, COXPAHEHHUS 3J0POBBS U
COONIONECHUSI HOPM 3KOJOTHYECKOTO IIOBEACHUS B OKPYXKAOIIEH cpele; MOHNMAaHWE HE0OX0IMMOCTH MPUMEHEHHS
JOCTHKECHUH (QU3MKHU U T XHO JIOTHH IS PAlliOHATBHOTO IPUPOIOTIOIb30BAHNS;
9. c(OpMHPOBAHHOCTh COOCTBEHHOW MO3WIMU IO OTHOMIEHHUIO K (u3nyecko MH(OpMalnuu, MOJydaeMou u3
Pa3HBIX UCTOUHHKOB, YMEHHH HCIIOJb30BaTh HU(PPOBBIE TEXHOJOTHH ISl MOUCKA, CTPYKTyPUPOBAHUS, HHTEPIPETALHU U
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MIpECTaBJICHNS y9eOHOW M HAay9HO-TIOMYJIIPHON MH(GOpMAIWM{; pa3BUTHE YMEHHWH KPHTHUECKOTO aHAIN3a IOIydaeMon

uH(p OopMaIy;

10. OBJIAJICHUE YMEHHAMH paboTaTh B TPYIIE C BBIIOJHEHHEM PA3IWYHBIX COIMANBHBIX POJICH, MIaHHPOBATH
paboTy rpymmsl, pailOHAIBHO PACHPENeNIATh ACATEIbHOCTh B HECTAHAAP THBIX CHTYaIUAX, aJeKBAaTHO OIICHUBATH BKJAJ

Ka)kJI0TO U3 YUaCTHUKOB I'PYTIIEI B pEIIEHHE pacCcMaTPUBAEM 01 PO OIEeMBI.

Kox HanmeHoBaHMe 00MMX KOM IeTe HIMIT
OK 1 BoI0Hpath Crio 06l periieHHst 3a71a4 1P o CCHO HATTHHO I JISSTTeSTHHO CTH TP M EHHTEHHO KPAHHBIM KOHTEKCTaM
OK 2 Hcnosb3oBath c0BpeveHHbEE PENCTBA NOHCKR, AH3A 1 VHTEPIP €TALMH MH(O pMALIN, HTHD OPMALHIO HHBIE TEXHOJIOTHH [T
BBITIOJHEHIS 3874 PO (Re0CHO HATHHO M JISSTTRIIBHO CIU
OK 3 JInannpo BaTh M easz0 BRIEATH 00 0CTBEHHO € PO (PeCCHOHAIBHO € M JIHHO CTHO € a3BHTHE, TIPS NP MHAM ATEIECKY O JISTTENIHHOCTh
B PO (leCCHOHATEHO M o €pe, MICTIO 630 BATH 3HAHKIST 110 (P MHAHCO BOM TPAMOTHOCTH B AU HBIXSKH3HEHHBIX CHTY A THIX
OK 4 D eKTMBHO B3aKMORHCTBOBATH HPEDOTATH B KOJTICKIMBE M KOMAHTIE
OK 5 OcyLIECTRISIT Y CTHYFO 1 ITHCEM EHHYEO KOMMY HUKALIIEO Ha TOoCY ZRp CIBeHHOM stbike Pocariicroii Dengparyiy cywetom
000 0CHHO CTEH COLMATIFHOTO M. KYJIETPHDIO KOHICKCTA
OK 6 Tp OSBRI TPaXKIAHCKO-TATP VD THECKYEO TIOSHLIHEO, JEMOECTP P OBATH OCO3HAHHO CTIO BSICHHC HA O CHO B TP MO HEBIX
OOIIRYEIIO FRUeCKUXTICHHOCTE, B TOM YFHICIIEC YHETOM IapMO HIALIMN MEKHAMOHAIEHBIXH MK eIHTVIO 3HBIX O THOTLICHFIH,
TIPPM EHSITH CTAHZRP TH AHTHKOPP YILVO HHOTO TOBEICHF
OK 7 CoRHCTBOBATH 00X AHSHHFO O KDY JHAIOITICH P EIBL, P ECYP 00 Oep SKEHIEO, TP M EHSTH 3HAHHSI 00 M3V HeHHH KM TR, TP VHI AT
0Oep SKIMBOTO TPOYBE0,ETBA, X EKIVBHO JIHCTBORATH B P E3BIMANHBIX CUTY ATVSIX
Komu IInanupy eMbE pe3y IBTaThI 0CROHHS P EIMETA
HarMEHOBIHNE Obumel Jucimm Ha pabie2
boprrpyevbix
KOMIICTCHIH
OKO 1Bpi6uparm B uacTvi Tpy10BOr0 BOCTI TAH VBT -ch MO EATH MPEICTARTICHISIO POJIA M MeCTe (DIBHKI 1
CTIOCOOBIPEITEHISA -TOTOBHOCTS K TP/l , 0COHAHIE [ICHHOCTH MACTEPCIBA, aCTpOHOMUH B COFDEVMEHHDI HAYIHO KapTHHE MHpA, O
374 TPYHOTEOOHIE; CHCTRMOOOPA3y IO  poi  (IBUKA B PasBHTUN
npodeccioHaBHOI - TOTOBHOCTB K aKTHBHOM JISSTTRNIHHOCTH TEXHOIOTAYECKOA 1 €CTCCIBCHHBIX HAYK, TCXHMKA W COED@MCHHBIX
JICSITRIIGHO CTU COIATHHO M HAPARTIEHHO CIHL, CTIOCOOHO CTh MHALIMHP OBATh, TEXHOJOIMI, O BKIAJE POCCHICKUX U 3apyOesKHBIX
TPMEHHTRIHHO K TUIAHUPOBAT M CAMO CTOSTEITHHO BBITDJHSTH TAKY FO YEHb-DIBUIOB B paBUIMe HAyK4 [OHMMAaHAC
PaIHHEM JSSTTRITHOCTE, GBmecioll  CyNHOCTH — HAOJFOTRCMBIX  SIBTICHHIA
KOHICKCTaM - THTEPEC K pa3TIHEIM o epav 1po (lecCHOHATBHO I MUKPOMAPA, MAKPOMIPA 1 MEraMFpa TIOHMAHIE PO

JSSTTRITEHOCTH,
Opj1aneHre yHIBePCATLHbIM U Y4eOHbIM U

TIO3HAB ATeJIbHBIMU /1eHCTBUSIMU:

) 0asoBbI€e JIOrHYeCKYe 1eHCTBYS

- CaMOCTOSITEIIHHD (POpMYIIFPOBATE 1 AKTYAI3MP OBATH
TpoOrieMy , paccMaTp HEATH e BCeCTOPOHHE;

- YCTaHAB/MBATH Cy 1IECTBEHHBIA TIPH3HAK WM O CHO BAHUSI U151
CpaBHEeHUSL, KIACCH(HUKALIIIY 0000ILIEHIS

- OTIPEIIETBITH LIETH JISSITRITHHO CI, 337ABATH [P aMETPBI U
KPHIEP M UXJIO CIVDKEHUS,

- BbISIRITH 3aKO HOMEPHDCIM U IPOTUBOP 11l B

PpaccM aTpUBACMBIXSIRNICHHSIX

- BHOCHTE KO EKTUBbI B ISTTRITHHOCTh, OTRHHBATH COOTBETCTBUE
PE3YIBTATOBLIEIM, O TICHHBATH PHCKHTIOCTICTIC TR
JSSTTRITBHO CTVE,

- PaBBURATH KP GTHBHOS M BILIUICHAE TP P SITEHNM SKA3HEHHBIX
npoOnem

0) 0a30BBIE KCCIIEI0BATE/IHLCKYE TEVCTBUST:

- BNA/iCTh HaBbIKAM Y YeOHO-/CCTIC IO BATRITHCKO 1 M PO EKTHO
JIeSTTRITHHO CTY, HABBIKAM MP a3PCILICHIH IPOOIIeM

- BbISIRTIIT [P IMHHO-CTISJICTBEHHBE CBSIBU M AKTyTIM3UPOBATH
3474y , BbLBUIATH TTO T3y €€ P EILEHISL, HaXD [Th ApITYMEHTbI
JUB IO KasaTesIbCTBA CBO VXY TBEP KCHUIA, 33/1ABATH IIAPAMETPbI 1
KpHICp I PCILICHIA,

- aHATIV3VP ORATH TIOJly YeHHBIC B X0 P EIICHAS 34/ H
PE3YIBTATH], KpUTHECKOTRHIEATH HX IO CTOBSPHDCTh,
TPOTHOHPOBATH MIMEHEHHE B HOBBIXY CTIOBASIX,

aCTPOHOMUH B TIPAKTHYCCION JRSTENIFHOCTH YefOReKa 1
TRTGHEHIIEeM  HAyJHO-TCXHMYECKOM  PasBUTHNL,  POJH
(hvBuKY B (JopMHPOBAHIM K YIO3PA U YHKIMO HATLHO I
IPaVOTHOCIH YEIDBCKA B DEIICHIS TPaKTVHEeCKUX
3a5;

- chopMIPORATE YMEHIM PEIRTh PAUCTHBIC 3aIEHH C
SIBHO AJAHHOM (DIBIHMECKON MOJENBIO, HCTIOIB3Y S
(IBIHeCKUe 3AK0HBI U MPYHIIBL, HA OCHOBS aHAI3a
YCIORAS  3a@dl  EbIOMDath  (PYBUMECKYI0  MOJRIb,
BBIRISE  (DVBIHECKIE  BEMMMHBI U JOPMYJHI,
HEOOXO/HMMBE JUB €€ PEIEHIS, TIPORMIb PAUCTHl U
OICHMBATH  PEUBHOCTE  TOJYYCHHOIO  3HAYCHUS
(IBrHECKON BIIMUVHBL PeliaTh KAHeCTBCHHBE 3a7RHM,
BBICIPAABAS JIOTVHECKH HETPOTMBOPGINBYIO  TIETOUKY
paccy KieHWi € OTOpoM Ha W3y“EHHBE 3aKOHBI,
3aKOHDMEPHD CTH F (D FBHHECKYIC STRTICHUIST,

- BB OCHORIDAMRIONIMHE  (raudeckMu
NOBTISMH M BJMYMHAMY, — XAPaKICPYBYFOIIMI
(BrecKe TPOTIECCh (CBSIAHHBIMA € MEXAHHHECKIM
JBIDKCHHEM, BRAMMOJRICTBAEM TeJl, MEXAHHYECKIMHU
OROHISME ¥ BOJHAMIE,  aTOMHO-MOJEKYISPHBM
CIDOCHHMEM  BCLICTBA, TOIUIOBGIME  IIPOLIRCCAMIL
ATEKIPYHECKYM F MATHUTHBIM TIOJBMHU, STICKIPFHECKIM
TOKOM, JCKIPOMATHUTHBIMY KOJEOAHWSIMA 1 BOJHAMIL
OIMMYECKVMH  SIRTCHSMY,  KBAHTOBSIMH  SIRICHISMY,
CIPOGHHEM aToMa FaTOMHDIO SYIPa, PATMOAKIMBHOCTHIO)
RAJCHAC  OCHOBOIDJRRIONIMHE  aCTPOHOMIHYECKIMH

1VYka3piBaro Tcst popMUpyeMble TMYHOCTHBIE M MeTanpeame THoie pe3yabTatel n3 @I OC COO (B mocieaHei pesakiuu ot
12.08.2022) B oTraaroapHOM hopme
2 lucrIuinHap HbIE (IpeIMe THhIE) pe3y JIbTAaThl YKa3bIBalo TCS B COOTBETCTBUM C UX MO JHBIM nepeuneM Bo @PT'OC COO (B
nocneaner pegakuuu oT 12.08.2022 nys 6a30BoT0 U yriyOnIeHHOTO ypOBHs 00yueHuUs
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OKO2Hcroms3omr
b COEDEMEHHbIE
CPEICTBATIONTKA,
aHaBAK
MHTEPIPETAINN
MH(OPMALIM,
MHGOPMAIHOHHbIC
TEXHOJIOTHH 151
BBITOJHEHIS /A

Tpo reCCOHATBHO I
JESITeIIEHOCIA

OKO3ITnanuposar
b ¥l e/ BHIBATH
COOCTBEHHOE
TporeCCHOHATEHOE
M JIIHOCTHOS
paseHTE,
PSP HIMATEIEC

- YMeTh 1€ CHOCHTH 3HAHKST B TI0 3HARATEIIFHYEO W TP AKTIHECKY FO
OOIACTH YKVBHEISTTETILHOCTH

- YMeTh HHTRTPHPO BATh 3HAHKST I3 PASHBIXITP €M ETHBIX
olQracTeir;

- BbIJIBATATH HOBbE UK, TP EIIArATH O PUMMHAIBHBIE 110 10 [l K
peleHus,

- CII0COOHO CTh MXHCTIO B30 BAHKS B 10 3HABATEIIEHO M 1
COLAUTHOM TP AKTVIKE

B odiacTiieH HOCTH H yq HOrO 11 03HA HUST:

- c(hoMHPO BAHHOCTH MO BO33PCHHSL, COO TBETCTBY HALLICTO
COEDMEHHOMY Y POBHEO PA3BUTHS HAY K ML OOIIIGCTBEHHO I

TP AKIVKH,0 CHOBAHHOIO Ha [IVATIOTE Ky JBTY P,CII0 0 OCTBY FOLLETO
0Q03HZHHFO CBOCTO MECTA B IDJIKY JETYP EOM MHIPC;

- COBEPIIEHCTBO FAHIE SI3bIKOBOY M YMTATEIECKOU Ky JIETYP I KAK
CPEJICTBA BAVMORHCTBISIMEKTY JFOIEMH H [0 3HAHUIMIPE,

- 003HAHVIE [PHHO CTH HayHO 1 JeSITeIIbHO CTH, TOTOBHOCTh

OCy IIECTRIBITH [P OEKTHY FOH HICCTIEIO BATEIIECKY FO JISTTRTIHOC TS
VHIBAIY &7T6HO F B IPYITIE,

OBJ11eH’e YHIBepcATbHLIM Y YI4eOHBIM U

TIO3HAB ATeJ/IbHBIMU 1eHCTBUSIMU:

B) padorac uagopvmayeii:

- BA/ICTh HABBIKAMH TOJTy4eHHS THPOPMALAN M3UCTOUHHKOB
PaBHBIX TUIIOB, CAMOCTOSTIRIIBHO OCY LICCTRITH TTOHCK, HATI3,
CHCTEMATH3ALEO MAHTePIPCTALIEO HH(POPMALIH Pa3TAIHBIX
BUTOBH (hOpM MPCICTARTICHNS,

- CO3IABATH TKCTHI BPAAMHBIX (hOPMATAXC YHEeTOM
Ha3HACHYST MHDO PMALIAX UTIETICBO | ay IMTOP HH, BEIOVD &t
OIMMMAIBHY FO () 0pMY TPSACTARTICHFISTH BU3Y aTH3ALTH

- OTICHMBATH 10 CO B HOCT, JIETWTVIMHOCTS M) OpMATIF, 68
COOTBETCTBHE TPAR0 BbIM MMO PRITHHO-STHYECKUM HOPMaM;

- ACTIOJH30 BATH CPEIICTBA MH] OpMATMOHHBIX U

KOMMY HUKALIO HHBIX TEXHOJIOTHI B PELIEHU KOTHUTVBHBIX,
KOMMY HAKATHBHBIX U O PrAaHIBAIFIOHHBIX 3374 C COOMEOZICHIEM
Tpe0OBAHHI P TO HOMUKH, TEXHUKH O€30MACHOCTH, TUTVCHB],
pecypadep RCHISL, PABO BGIXH FTHYECKIXHOPM, HOPM
MH(O PMALIO HEOHOEDTACHOCTH,

- BIAJICTh HABBIKAM U P aCTIO3HABAHNST U 3AIIIATHI

rHbopMALH, FHOPMAITMOHHO O30 TRCHO CTH JIAYHOCTH

B oGiiacTi1 /1yX0B HO-H PABCTBEHHOT' 0 BOCTIM TAH 151:
—choPMPPO BAHHOCTH HPABCTBEHHOTO CO3HAHNS, YTHHECKOIO
TIOBSTICHIST;

- CTIOCOOHO CTh OLICHVBATH CHTYAITVEO H TP HHAMATH O (0 3HAHHBIE
PEIEHFEL, 0 pUCHIP YSCh HAM 0P THHO-HP aBCTBCHHBIE HOPMBI 1
TICHHOCTH,

- 0003HAHKE JIMHOIO BRI/ BIDCIPOGHHCY COMIMBOIO

TIOHSTHSM U, TIO3BOJBIFOITIMI XA aKTePH30BATH IPOTICCHI,
TPOVCXO/FIIIME HA 3BE3IAX B 3BC3IHBIX CHUCTEMAax, B
MEXATAKIAYECKON Cperie; JBIDKeHNE HEOECHBIX Tell,
3BOJIOLHIO 38e31 1 BeeneHHoit
- chopMmUp OBATH Y MEHVS1 TP M EHSTTH O CHOBOTDJRATAIOIIS
aCIpOHOMUMMECKME TOHATHS, TOPIM W 3AlOHBI B
aHAM3A M OOBSCHEHWS (DIBMHECKUX  IIPOIECCOR,
MPOMCXOFIIMX HA 3BE3TAX, B 3BE3IHBIX CHCTEMax, B
MEXIAKIMYECKON cperie, IBIKEHsT HEOECHBIX Tell,
9BOJIOLIMH 38231 BeerieHHO 1
- BIAJICTh 3aK0 HOM D HOCTIMU, 3aK0 HAM M 1 TEO PHSM U
(3axoHBoemup DO B0 TeHws, L, 1T v [ 3aroH61 HEFOTO MR,
3AKOH COXPAHCHUS MEXAHMUECION SHEPINY, 3aK0H
COXpAHEHUS IMITYJTHCA, PUHLIAI Cy TIEP TD UL CHUT,
TIPVHIAIT PABHOTI aBHO CTH HHEPIMAJIEHBIX CHCTRM
OTCUETA; MOJEKY/IP HD-KMHETUECKY FO TEO PO CTPOEHUS
BEILIECTBA, [B0BIE FAKDHbL IIEPEbIA AKOH
TePMO,MHAM UKV, 320 H 00X aHEHHSTIEKIPFHECIOTO
3ap s, K0 H Kynom, 3akon Oma [T y JacTia LETIH, 3AK0H
Oma 7151 IO HO MRNIEKIP YHECKO M LETIH, 3210 H JhKoyrst -
JleHin, 3aK0 HATIEKTPOMATHUTHOM MH/Ty KU, 3aK0H
COXpaHEHUS SHEP TN, 3aK0 HIPSMOJHHEHHOIO
PpacpoCIpaHEeHHs CEETA, 3aKO HOTPAUKEHIS CBCTA, 3aK0H
P E/DMJEHUS CBETA; 3AK0H COXDAHEHNSI SHEPIVY, FAKOH
COXPaHCHUSTIMITYJIHCA, 3aK0 HOO XD aHEHIST
SIIEKIPHECKOIO 3APSTIA, 3aK0H COXDaHEHASIMaCCOEOTO
YHCTA, O CTYTRTHI Bopa, 3210 H pajIMOaKTMBHOTO pacTiazia)
YBEPEHHOE HCTIDJIb30 FAHKE 3AK0 HOB Y KD HOM EDHOCTEH
P aHATIBE () PR ECKIXSIRIICHIIH 1 TIPOTIECCOB
- YMeTh YUHTHIBATH IPAHALIBI TPFMCHEHIHSI F3y SeHHBIX
(hrBrHECKIXM OJieTIel: MaTep MATTHHAS TOUKA,
MHEPLHATBHAS] CUCTeM A0 TCHETa, MCaTTbHBIIH T3 MO
CIPOSHUA T30 B, JKUKOCTEH 1 TBEp JbIX TeJl, TOUEHHb I
ANEKIPYHECKUA 33D SITL, SIEPHAS MO b ATOMa, Hy KD HHas
MOJEJTH aTOMHDIO ST a [PHP SIICHNN (D FBHHECKIX 331

- BIIa/ieTh O CHOBHBIMMMETO M H HAy{HOTO [03HAHFLS,
HCTIOJB3yeMbIMH B(M3UKE: TP OBOHTH [PSMbICH
KOCBCHHBE MM € CHIST (DHBHEeCKUX BEIYVH, BoIOHpast
OIMMMATBHBIA CTIO O O M3V € EHIB F HCTIOTIB3Y ST
V3BECTHBEE METOIbI OLICHKH TOIP EIIHOCTEHN M3VIED EHIH,
TIPOBO,WTH MCCTIETIO BAHFIE SABICHMOCTEH (DHSHHECKIIX
BEJIMYUHC UCTIO b0 BAHNEM IIPSMBIXM3MEPCHHH,
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KYTO JESTeII-HOCTE B
npodecaoHaBHO M
c@ma
HCTIOJTHDERTH
3HAHWSITIO
(hrHAHOBOH
IPaMOTHOCTH B
PaMHBIX
JKU3HCHHBIX
CHTyaIFsIX

OK049¢ dexmBHO
B3aMMOJICICTBOBATh
N pDOTTHB
KOJTIEKINBE K
KOMAHJE

OKO5.
OcyEcTRIHTE
YCIHYIO H
TVCEMEHHYIO

Oy nynero;

- OTBETCTBEHHOC O THOITICHHE K CROVM POJHITEIBIM | (WVIH) DY THM
YJIeHaM CEM B, CO3IAHHFO CEMBITHA O CHOBE O (O 3HAHHOTO
NPUHSAIVSLIEHHO CTEH CeMEMHO M >KI3HA B 00 OTBEICTBUHC
TpamipsMu HapopB Poccuy,

Oguia1eHre YHHBEPCATHHBIMH PerY/ISITUBHBIMU
JeHCTBISIME:

2) CAMOO [T aH VBALIVBL:

- CaMOCTOSTIENIHHO OCYLIECTRIBITH IOFHARATENLHYO

JSSTTRITHHO CTh, BBIIRIITTH PO OJIeMbI, CTABUTH 1 (hO MY JPOBATH
COOCTBEHHbIE ZATAYH BOOPA30BATEIHHOU ISSTTEIHHO CTH 1
JKIBHCHHBIX CHTY allvsTx;

- CaMOCTOSTIENIHHO COCTARJBITH TUIAH P eITEHUS TIPOOTIEMBI C
YHRTOM FMEOIIIAXCS PECYP COB,COOCTBEHHBIXBOMOKHO CTRH I
TPEITIOYTCHAN,

- IABATH OTICHKY HOBHIM CUTY ATHSM

CTI0COOCTBOBATH (HOPMHUPO BAHHFO i TIPOSIRICHHFO PO KO

3Py LK BPa3HbIX0 OACTIX3HAHHIA, 0 CIOSHHO TOBBIIATH
CBOI00pa3ORATEIbHB I U Ky JETYpHbIA YPOBCHE

0) CAMOKOH TPOIb:

HCTIOJ 0 BATH IPFEMBIPEpJICKCHH 11 OLICHKA CHTYAIHH,
BBIOO PR BEDHOTO PEIIEHUS,

- YMeTb OLEHHUEATH PYCKU M CBOCBPEM EHHO TP MHUMATH PELLIEHIS
TIO MXCHIDKCHFEO;

B) SMOLIMOHATH HbIif M HTeJUTEKT, I Pe/ITiovI ar aro i
cchopvy poB aHH OCTh:

BHY Tp€HHEN MO TMBALMH, BKIFOUAIOLLEH CIpeMJIEHE K
JOCTIDKEHIEO [1EI Iy AIEXY , OTIVMITM, THHALATHBHOCTb,
YMEHVE ISHCTBO BATh, ICXO ¥ U3 CBOUXBO3MOKHOCIEH

- 3MIIATHH, BKFOUAFOILEH CIOCOOHO CTh IO HAMATh

SMOLMO HUTHHOE COCTOSHIE JIPYTHX, Y UUTHIBATH €10 TPU
OCYLLECTRIICHHAN KOMMY HUKALIMH, CTIOCOOHO CTb K 0OMY ECTBHEO M
COTEPSIKUEAHUIO,

- COLVRJIEHBIXHABBIKO B, BRTFOUAFOIIX CTIO QOHOCTh
BBICTPBATH OTHOILICHYES C JPYTAMU JFOIEMH, 300 THTECS,
TPOSIRBITH HHTEPeC U PaBpeIiaTh KOHDIHKTBI

-TOTOBHOCTH M CTIOCOOHO CTh K 00Pas0 BAHKEO 1 CAM 0P EBBUTHIO,
CaMOCTOSIEIIHHO CTH FCAMO OTIP €TRTEHHEO;

-ORTA/CHHC HABBIKAMH YieOHO-MICCTIE IO B TRITECKOM, TIPO EKTHO T
Y COTHIATIHO 1 IS TEIIEHO IV,

Opj1aneHre yHBepCATLHbIM M KOMMYH MK ATUBHBIM M
JeficTBUsIMIL:

0) coBMeCTHASI 1eATE/ILHOCTD:

- IOHAMaTh MHCTIOJE0 BATH TP EMMY 1LECTBA KOMaHHOW 1
WHIMBUITY ATHO P DO THE

- IPMHMMAT LIEJM COBVIECTHO U JISSITeSTbHOCTH, Op TAHU30 BbIRATH U
KOQP JMHV ORATH JIEHCTBISI 110 €8 IO CIVDREHHEO: COCTARIIITH IVIAH
JIEVCTBUIH, pacrp eZEIEITh P O C yJETOM MECHHN yJaCTHUKOB
00CY KIRTH P E3y IHTATHI COBMECTHOMP DO,

- KOOPZMHIP OBATH ¥ BRITOJHSITH PA00TY BY CJDBUSIXPEATIHHOTO,
BUPTY ATEHOTO 1 KOMOWHHAPO BAHHOTO B3AMO, R CTBUST,

- OCY LIECTRIBITH TIO3ATUBHOS CTPATETNHECKD € TIOBETICHIIE B
PAHHBIXCUTY alIFSIX, TP OSIRIBITH TBOPYECTBO M BOOOPIKEHIE,
ObITh IHUIMATUBHBIM

Oguia1eHre YHUBEPCATHHBIMH PerY/ISITUBHBIMU
JeHCTBISIME:

I) NPMHSIT ¥e ce0s1 M IPyTrHX Jrozeii:

- IPMHIMATH MOTUBBI HAPIYMEHTBI JPy THXJTOZCH TPY aHAIA3E
PE3YIBTATOB IEATENbHOCIH,

- IPV3HABATH CBOETIPABO 1 TIPABO [P YTVIXJFOZCH HAOTIMOKY,

- Pa3BHEATH CTO O GHOCT TIO M ATH MU C T3 P YTOTO
YeTORKA

B olnaciBCTe THYECKOr0 BOCTIMTA HUSL:

- 3CTETIHECKOS O THOITICHHE KMPDY, BRFOUT SCTETHKY HAyTHOTO
TBOPYECTBA, IPICYIIETO (hIFHeCKO T HAY KE;

- CTIOCOOHO CTh BO CIP MHMMATD PATAYHbIE BUTIBI ICKYCCTBA,

OOBSICESTTB TIOJ “EHHBE Pe3y JBTTHL, HCTOJB3YS
(hYBIHECKIC TeO P, 3AKDHBI ITIOBIVESL, U JETATH
BBIBO/IBL, COOMFOTATH TP aRvIia 0e30MacHOTO TPy R TP
TIPOBEICHIA VICCTIEZI0 BAHHI B aMKaxy “e0HOTO
SKCTIEPPMEHTA Y SeOHO-CCIIETIO BATRIIECKON
JSSTTRITHHO CTY CUICTIOJIH30 BAHVEM LIKPPOBBIX
IBMEPUTRITbHBIXY CTP OMCTB 1 J1a00p aTOp HOTO
000pyI0 BAHKSE, hOP MAPO BAHHOCTH [PSICTARTICHUITO
METORXTIOJyHCHIS EAYYHBIXACTPOHO MAYCCKUX 3HAHHIA

- ORIAISTh YMEHISMHUP DO TATH BIPYITIE C BHIIDJHCHIEM
PaTMHBIXCOIWRIIEHBIX P OJIEH, TTAHFPOBATH Pabo Ty
TPYITIBL, PAIO HAJIHHO PACTIP ETITETTH JESTTRIIEHOCTH B

HECTAH/IAP THHIXCUTY alVisIX, a7ICKBATHO OTICHIBATH BKIRAT
KKZIOTO M3YJaCTHIRO BIPYTIIBI BPEILICHNS

paccMaTprBaeMO PO QrieMbI

- YMETh pacTio 3HaRATH (P HFHECKUE SBIICHUS (TPOTISCCHT) U
OOBSCHSITH UIXHA OCHOBS M3y e HHBIX 320 HOB:
PaBHOMEP HDE MPABHO CKOP CHHOE IPSMOJTHEIHOE
JIRVDKEHHE, CBOOO JHOC TIAICHHC TeJ, JIBWKCHKE T



KOMMY HUFAITHFO HA
TOCY JRPCTBEHHOM
seIke Poccriicroit
Oeneparyvi
YETOM
0 CEHHOCTeH
COLAUILHOTO U
KyJBTy pHOIO
KOHIEKCTA

OKO06.Iposterstm
TP&KJAHCKO-
TIATPYD TAYECKYHO
TO3ULHIIO,
JEMOHCTPYPOBATH
OCD3HAHHOS
TOBE/ICHIC A
OCHOBC
TPAMIMOHHBIX
OOITEYeTIO BSUECKIX
[EHHOCTE, B TOM
YHCIIEC YUETOM
TapM OHH3ALIAN
MEKHAIHO HUTHHBIX

Y MEKPEIMIMOHBIX
OTHOIIEHHI,

TIPYMEHATH
CTaHRPTHI
AHTUKOPPY ILIMOHHO
TO TIO R JICHNST

TPMITH ¥ TBOPHECTRO CBOEIO U JPY TMXHAP O/DB, OTIY ITRTH
SMOIMO HAJILHO € BOYIEHCTBYE HCKY CCTBa,

- yOeXKIEHHO CTh B 3HAYYMO CIH 1 JIYHO CTH MO OITECTBA
OTeUeCTBCHHOIO MM OBOTO MCKY CCTBA, I THIUSCKIX

KyJI5Ty PHBIXTP QLI 1 HAPO JHOTO TROPHECTBA,
-TOTOBHOCTH K CAMOBBIP XKEHIEO B PA3HBIX BUIAXHCKY CCTBA,
CIPEMIICHIE TP OIRITH KAYeCTBA TBOPYECKO M JIMUHOCTH,
OrJaneHre YHIBEPCATHHBIM A KOMMYH MK ATHBHBIMH
JieficTBUSIMM:

2) 0D IIEHHE:

- OCY IIECTRIBITH KOMMY HUKALTAH BO BCEX ChepaxoKi3HI,

- pacTio3HmBATH HeBep CRyTbHBE P ETICTBA0 OITEHHSL, TOHMATh
3HAYCHVE COIMAITHHBIX3HAKO B, PACTIO 3HABATH TP MO CHUTKH
KOH(DJMKTHBIX CHTY AW 1 CMSITIATH KOH(JHKTBL,

- Pa3BEPHY TO M JDTHHUHO FRIATATH CBOFO0 TOIKY PSHUSIC
HCIIOJIH30 FAHKEM SBBIKOBBIXCPEICTB

- 000 3HaHKE 0 Oy AFOITM KICS PO CCHIACKO A TP 0K IAHCKO T
HICHTIIHO CIH;

- LIEJICHATIP aRTICHHO € P A3BUTHE BHY TP €HHEH 110 3L JIAYHO CTH
Ha OCHOBE [Ty X0 BHO-HPABCTBEHHBIXIICHHO CTEH HAPO/ DB

Po canticroi Denigparpin, NCTO PHEECKIX Y HALIMOHAIEHO-
KyJIBTY PHBIX TP AL, (DO PMHAPO BAHHE CHCTEM b1 FHAIVMBIX
TIEHHO CTHO-CM BIC/D BbIXY CTAHO BOK, aHTHKOP Py TILIO HHOTO

MHD OBO3) CHIISL, T B0 (0 3HAHKISL, IKOJDTHHUCCKO M Ky K1Y [,
CIIOCOOHOCIV CTABUTH LTI 1 CTPO b YKUFHEHHbIE [UIAHE,

B yacTi rpaK JaHCKOI0 BOCTIMTA HYBL:

- 0M3HAHME CBOMXKOHCTUTY LIMO HHBIXTIPaB MO OSBAHHO CTeHA,
YBKSHHE 3aKOHA M IPABOTDP S,

- IIPVHSTTHE TP ATHLIHO HHBIX HAIIMO HVTHHBIX, OOIIICIEID BCIECKUX
TYMAHVCTAYCCKIX U JIEM OKD ATMICCKIIXLICHHO CTRH,

- TOTOBHOCTH TP OTHRO CTOSITH HI0JIOTHH SKCTP MM,

HAIVO HAJIAVIA, KCeHO( 0OMH, JICK) PIMUHALIAHTIO COLMATHHBIM,
PEIMIVO3HBIM,PACOBM, HAIMOHAILHBIM TIPYBHAKAM;
-TOTOBHOCTh BECTH COBMECTHYIO JISSITEIIHOCTH B IHTEPECax
TPaKIAHCKOTO OOIIIECTBA, YIaCTBOBATH BCAMOYIPARICHNN B
00IP00N 30 BATENHHO O PrAHIZALIMH 1 IS TCKO-FOHOTIIECKUX
OPIAHMBALIIX,

- YMEHIE B3anMOEHCTBOBATH CCOLMATBHPIM M MHCTUTY TAMU B
COOTBETCTBUM C X () YHKIISMI U HA3HAYEHHEM,

-TOTOBHOCT KTYM 8HUTAp HO M BOJDHIEPCKO U ISTTeSIbHOCTY,
TIAT Y OTHHYECKOT'0 B OCTIMTA HISI:

- c(hoPMHPO BAHHOCTS PO CCHICKO 1 ID KIAHCKO MHMIEHIMYHOCIH,
TMATPYOTI3MA, Y BUKEHHST K CBOMY HapO Ty .4y BCTBa
OTBETCTBEHHO CTH Tepezt PomHO M, TOp/m CTv 3aCBOM Kpai, CROI0
Po wiry ,cBOMSBBIK M Ky JIBTY Py , IPOIITIO €A HACTOSIIIES
MHOTOHAIIMO HJTEHOTO Hapo a Poccr;

- IGHHO CTHOE O'THOITIGHHE K TOCY JRPCTBEHHBIM CHMBOJEM,
HCTOPUYCCKOMY MITPHPOHOMY HaCIIC/MEFO, TAMSITHUKAM,,
TpamLsM HapopB Pocoun, nocnmienrsv Poacry B may ke,
HCKYCCTBE, IO Te, TEXHOJOIVSIXH TP Y i,

- MieiHAsTy GeKJICHHO CTh, TOTBHOCTh K CITy KeHIEO 1 3aI1TE
OreuecTBa,0 TBETCTBCHHOCTH 32 €10 CY JIEOY;

OCBOCHHBIC 00YHAFOIIIMUCT MEXKIIP €M CTHBK TIOHSTTHS U
YVHABPCATHHBE Y "eOHbIC ICHCTBIIS (PETY JHTHBHB K,
TI03HABATRIHHBE, KOMMY HUKATHBHBIC )

- CTI0COOHO CTh MXHICTIO B30 BAHKIS B TI03HARATESIFHO I
COIVAITEHOM TP AKTHKE, OO BHOCTh K CaMO CIOSTRIIHHOMY
TUIAHHAPO BAHHUIEO MO CY IIECTRIICHHUIO YIEOHO 1 JIeSTTe IHO CTH,
OPAHIBAIMHY S0HOTO COTPY HIUECTBA CTIEAATOTAUECKIM I
PO THHIKAMI 1 CESPCTHHKAMU, K YIaCTHEO B TIDCIPOCHHAN

OKPYKHO CTH, NHEPLIVISL, B3ANMO JRHCTBHE TEJT,
FOJE0ATENFHOE JIBIDKEHHE, PE30 HAHC, BOJHOBOE
TBrDKeHHe; Mgy 371, 0p 0y HOBCKD € JIBKEHIE, CTPOSHIE
JKIJIKO CTEH 1 TBEp JpIX TeIL, MM CHeHIE 00beMa T TPH
HaTrpeBaHAH (O XIUKICHIIN), TeTUIO BOSPABHOBECIE,
HCTIAP CHIE, KO HICHCALWS, [UIARTICHIE, KD ACTAITT3ALIFY,
KUTICHHE, BIIDKHOCTH BO3ITy 2, CBS3bCpeHe i
KUHCTAYCCIO M 3HEPTHH TeIUIOBOIO [BIDKCHUS MOTEKYIIC
2000 FOTHOH TeMTIEPATYPOA, MO BBIITICHHE JARTEHHS Taz
TP €10 HATPCBAHHH B 3AKPHIIOM COCYJEe, CRIBEMEKIY
TApaMETPavVHCOCTOSHIS Tz B UDIPALIECCAX
ATIEKTP VRIS TeJT, B3AMO JRHCTBIC AP0, HAIPBAHIE
TPOBO JHHKA C TOKOM, BRAMMOJRHCTBIE MarHHIOR,
SIIEKIPOM arHATHAS MHTy KIsL, JSHCTBIE MarHUTHOTO
TI0JH HA TIPOBD,HUK C TOFOM U JIBDKY LLMVCSL 33 SiT,
ATEKTPOMATHATHBIE KOJIEOAHFES 1 BOJHBL, IPSMOJHHEHHO €
PadIpoCIpaHEHIE CECTA, O TPakeHIIE, PETIOMICHIC,
nHTEpG €peHLMSL, (P AKLWS U TOTBPYBALIS CECTA,
JWICTIEPCHS CBETa; (DO TORTISKTP FHECKHH 3 KT, CReTOBE
JARTICHIIC, BO3HUKHO BCHHC JMERHIATOI0 CIEKTPaaToMa
BOJIDPO/R, CCTCCTBCHHA M ICKYCCTBCHHRS
PaHOAKTIBHOCTE
- c(hoPMHPORATH Y MEHHSTIPHMEHSTTH TOJyYCHABIC 3HAHIS
U151 OOBSCHEHHSTY CTIO B TP OTeKAHHS () MBHHECKUX
SIRTICHAN B TPFPOJIE U T TP MHSTIVET TPAKTIIECKIX
PEIIEHFTI B 10 BCCTHEBHO I YKVBHII [TT1 00SCTICICHIT
0e30TIACHO CTH TP 00p AITICHHV COBTO BBIMU TPHOOpavH
U TeXHIHECKIM U YCTPOHCTBAM L, CO XD AHEHHS 3D PO BB
COOJEOICHST HOPM SKDJDIVHECKOIO TOBSJICHIS B
OKPYKAOIIEH Cpe/ie; TIOHMM aHVE HEO0X0 MM OCTH
TIPMEHEHIH JI0 CIVDKEHNN (D MBUKA U TEXHOTIOTHH [Tt
PALO HATHHOTO PP OIDIDIH30 FAHKS
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HHIVBITY ATHHO O 0p 230 BATEIFHO 1 TPACKTOP IV
- ORIAIPHHC HABBIKAM 1 yieOHO-FICCTITIO BATEILCKOH,
TPOEKTHO MM COLIMATTEHO M JSTTeNIbHOCTH

OKO07.ComiiciBorats | B oliiacTHDKOION M4€CKOr0 BOCITHT AHHSI: - chopMHPOBATE y MEHUS TIPUMEHSTTH TOJTy I EHHBIE ZHAHFE
COXPaHEHUIO - chopMHPOBAHHOCTH SKDIIOTHHECKOH Ky TIBTY Pbl, IOHAMAHHS U1 O OBSCHEHUSTY CTIO B TP OTKAHFIS (D FBFHECKIIX
OKpy KaroLLeiicperpl, BISTHES COLVRITHHO-SKOHOM FHIECKUXTIP OLECOO B HA COCTOSHHE SIBTICHUI B TPV OZIE Y T TP MHSTTHS TPAKTAYECKUX
pecypdep XSHIEO, TIPYP OJHO I MICOTMAIIBHO M Pe/IpI, OCO3HAHYE ITI0 CAUTLHOTO eI B TIOBOSIHEBHO 1 YKIBHI 11 00CCTICCHIST
TIPYMCHSITH 3HAHKS 00 XapaKTePa3KOJOIMUYECKUXIIP 00JIEM; 0€30MACHOCTU TPY 00 AITICHUH COBITOBBIM U IPHOOpaMA
VMB3MCHCHAM KIIMMATa, - IJIAHMPO BAHKE MO CY IIECTRIICHHE JIMCTBUM BOKDY *KAFOIIICH 1 TEXHUMECKHM U YCTPOHCTBAM U, CO YD AHEHNS1 3/DPOBBAN
NPHHIMITBIOEPEXIMBOIO | CPENEHA O CHOBE3HAHKIS LIETIEH YCTO FHIBOTO Pa3BUTHS COOJTFOZIHIST HOPM SKOJIOTMECKOIO [OBCIICHIS B
TPOVBBO/CTBA, YeJOBUECTBa, OKPY KAFOIIICH CpeTie; IOHIMaHHE HeOOX0 M OCTH
3(¢xpeKTMBHO ICHCTROBATH - AKTMBHOE HETPMSTTUE JICHCTBHI, NP MHO CITIXBP &Il TIPMEHEHIH JI0 CTIVDKCHIN (D VBUKA U TEXHOJIOTHH [Tt
BUPE3BbHAIHBIX OKDY KOS CPRTEE; PALOHIBHOTO IPYP OIDIDIH30 BAHMST

CHTy alWsIX - YMEHVE [P OTHO 3P 0BATH HEOIATOMPHSITHIC SKOD THYSCKVS

TIOCTISTICTBYS PSP MHAMAEMBIX IRMCTBIM, TP €10 TBpAIIIATH X
- PaCIIMPEHFE OTHITA JISSTTeIIHHO CTH SKOJIOTHHECKO T
HAIPARIIEHHO CTH HA OCHO B 3HAHHMITIO (DV3vEe
IIK OBnanenue npo¢ecCHOHANPHBIMY KOMIIETEHIIMSAMH | - BIIAJIETh YMEHHSIMHU peEIIeHUs 3ajad ¢
po¢ ecCuOHATBFHON HAIIPaBICHHOCTHIO

Kon JIP peajiu3anuu mpor paMM bl BOCIIM TAHUsl, OTI pe/lejie HHbIE 0TPAac/ieB bIMH TPe0OBAHUSIM U K /1€JI0 BIM
JIP KayecTBaM JIMYHOCTH
P 10 3aboTamuiics 0 3amuTe OKpY Karolel cpeabl, COOCTBEHHOH U 4yXOi 6€30MacHOCTH, B TOM YHUCIE
U poBOM.

T'0TOBBI COOTBETC TBOBATh 0K IAHUSIM PadOTONATEICH: PO EKTHO -MBICIIAIIHUH, 3¢ P eKTHBHO
B3aMMOJICUCTBY IOUIMIA C YJI€HAMH KOMaH/bl U COTPYAHUYAIOLIUH ¢ APYTUMH JIIOABMHU, OCO3HAHHO

JIP 14 | BBIMOJHAIOIIMH PO P ecCHOoHATbHBIC TPeOOBaHUs, OTBETC TBE HHBIM, MyHKTYaIbHBIN , TUCIIUT IHHHUPO BAHHBIH ,
TPy AOJFOOUBHI i, KPUTHYECKH MBICIAII M, HAIICTICHHBIH Ha JOCTH)KCHHE TIOC TABJICHHBIX LEJIC ]

JIEM OHCTPHP YOI P 0 () eCCHOHATBHYIO )KHU3HEC TOHKOCTh

1.4. Kosimuec TBO 4acoB Ha 0CBOe HHe padoyeii mporpamMMm bl yue OHOIi nmpeaMeTa:
-MaKCHM albHOH yueOHO Harpy3ku oOyuatommerocs 180 wacos, B ToM unce:
- 00s13aTe IBHOI ay U TOpHOH yueOHo Harpy3ku o0y daromerocs 160 gacos (B T.4. [IP — 74 gaca);
- CaM OCTOATE TbHOI pabo Tl 00y Uatomerocs 14 gacos.
- KOHCyIbTanuu- 10 yacos.
-IIPOEKTHI -4 Jaca.
-9K3aMeH -6 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXAHUE NPEIMETA III1.12 PU3UKA
2.1. O6bem npeaMeTa M BUIbI yue 0HOH padoThI

Bujbl yue 6Hoii paGoThI O0bem yacoB
MakcumajbHas yuye0Hasi Harpy3ka (Bcero) 180
Qo0s13aTesibHasl ayIMTOPHAsI HArpy3Ka (Bcero) 160

B ToM uncie: 74
JlaboparopHbie paboThI 32

JlabopaTopnas padora Nel./3yueHneoJHOTO U3 H30MPOIIECCOB

JlabopaTopHas padora Ne2 OrmipesiesieHHe BIaKHOC TH BO3JTY Xa

JlaGopaTopHas padoTa Ne3 OnpezesieHue ko3¢ QUIMEHTA MOBEP XHOC THOTO HATSXKCH Usl JKU JIKOCTH
JlabopaTopHas padora Ned. OnpenesieHue 3JeKTPUUIECKONH €eMKOCTH KOHJGHCATOPOB
JlaGoparopHas padora Ne5 OrnpenesieHue yIe IbHOTO CONIPOTUBJICHUS TIPOBOTHUKA.
JlaGopaTopHas padora Ne6. OmpeaeneHue TEPMHUUECKOTO K03 (P HUITUeHTa COMPOTUBIICHHS ME .
JlabopaTtopHas padora Ne7. 3amepenue DJ]C u BHyTpEeHHETO CONMPOTUBJICHHUS HCTOYHUKA TOKA.
JlaGopaTopHas padora Ne§. I3yyeHue 3aKOHOB MOCIIE IOBATEILHOTO U NAPaIJIEIBHOTO COEIMHEHUI
MIPOBOJHHUKOB.

JlaGopaTtopHasa padora Ne9. lccrnemoBaHue 3aBUCHMOCTH MOIIHOCTH JIaMIIbl HakaJluUBaHUS OT
HanpsDKEeHUs Ha e€ 3aXuMax.

JlabopaTtopuas padora Nel(Q Ompe nenenue KII/I s nexkrporumTku

JlaGoparopHas padora Nell Oripe aeneHue 3J1eKTPO XUMUYECKOTO SKBUBAJICHTA MU
JlabopaTopHas padoTa Nel2. 3yueHue sBIeHUS 3JSKTPOMAarHUTHO M MH Iy KUK

JlaGopaTopHas padora Nel3 M3ydenue paboThl TpaHchopMaropa

JlaGopaTropHas padora Nel4. Ormpenesnenue noxka3aTels MPEJIOMIICHUS CTE KA

JlaGopaTopHas padora Nel5 Onpe neneHue JUIMHBI CBETOBOW BOJHBI C TIOMOIIBIO U PAKITUOHHO I
PEIICeTKH .

JlaGopaTopHas padoTa Nel6 HalnroieH ne CIDIONIHOTO M JIMHEHYA TOTO CIIEKTPOB

[IpakTHyeckue 3aH ATus 42
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IMpaxkTuueckasi padora Nel. Permenue 3amad ¢ mpo¢eccnoHaIbHON HAIp aBJICHHOC THIO.
IMpaxkTuueckas padora Ne2. Perenue 3amad ¢ npo¢eccuoHATLHON HallPaBICHHOC ThIO.
MpakTyeckas padora Ne3. Pemenne 3a1a4d ¢ mpoheccHOHANBHOW HATPaBIESHHOC ThHIO.
MpakTnyeckas padora Ne4. Pemenne 3amau ¢ npo¢ecCHOHAIBHOI HAPaBIEHHOC THIO.
MpakTyeckas padora NeS. Pemenne 3amau ¢ npo¢ecCHOHAIBHOI HAPaBIEHHOC THIO.
MpakTnyeckas padora Ne6. Pemenne 3amau ¢ npodeccHoHAIBHOI HaNpaBIeHHOC ThIO.
IIpakTHyeckas padora Ne7. Pemenue 3ama4 ¢ mpodhecCHOHANTBHONW HAPaBIeHHOC ThHIO.
IIpakTHyeckas padora Ne8. Pemenue 3ama4 ¢ mpodeccunoHaNbHON HAPaBIESHHOC ThIO.
IIpakTHyeckas padoTa Ne9. Peirenne 3agau ¢ npodeccHoHaIbHON HAIPABICHHOC THIO.
IpaxkTuyeckasi padora Nel0. Pemenue 3a1a4 ¢ npodeccuoHaaIbHON HAllPaBJIEHHOCTHIO.
IpaxkTuyeckasi padora Nel 1. Pemienue 3a1a4 ¢ npodeccuoHaaIbHON HallPpaBJIeHHOCTHIO.
IIpakTHyeckas padoTa Nel2. Pemenne 3a1ad ¢ podeccHoHaIBHON HallPaBJICHHOCTHIO.
IpaxkTuueckasi padora Nel3. Pemrenue 3ama4 ¢ npoQeccuoHaIbHON HallpaBJIEHHOCTHIO.
IMpaxkTuueckasi padora Nel4. Penrenue 3aa4 ¢ npo ¢ eccuoHaIbHON HallPaBJIEHHOCTHIO.
MpakTuyeckas padora NelS. Pemenue 3amau ¢ npo¢eccHoHANIBHON HAPaBJICHHOCTHIO.
MpakTnyeckas padora Nel6. Pemenne 3a1aq ¢ mpodeccHOHATBHON HAIPaBICHHOCTHIO.
MpakTnyeckas padora Nel7. Pemenne 3a1aq ¢ mpodeccHOHATBHON HAIPaBICHHOCTHIO.
IIpakTHyeckas padora Nel8. Pemienue 3aaa4 ¢ mpodeccuoHaIbHOM HAIPaB ICHHO CThIO.
IMpakTuyeckast padora Ne 19. 3Be3bl u co3pe3aus. HeGecHbie KOOpMHATHI. 3BE 3/IHBIC Kap ThI
IIpakTHueckas padora Ne 20. OnpeneneHue paccTOSHUNA U pa3MepoB Te1 B CoaHeuHOH cucTeMe
IIpakTuueckas padora Ne 21. JIge rpynmsl miuaHeT CoJTHEYHOW CHCTEMBI.

CamocTosiTeIbHAasi BHeaylUTOPHas pa6ora (Bcer 0)

B TOM YHCJIC:

IMPpE3CHTAluU

CcOO00IIEHUS

pedepar

3aJaHus 3aHUMATCJIbHOTI'O XapaKTepa

I[IpoekTHas HEeATEHHOCTD :

TeMBbI IpOEKTOB:

VHHOBaIIMO HHBIE TEXHOJIOTUH B [I0KaPOTYLIEHUH

WNHTepecHble MexaH U3MBbl

HNHpOpMAaTHBHOCTH BOIbI

Mubopmanmo HHO-MILIFOC TPMPOBAHHEIN 3a 1a4HUK

Monuzanus Bo31y xa — IMyTh K J0JITO JIETUIO

Hcnapenue u3 pac reHui

Hcmonp30Ban ue MOIENH IPH U3YUYEHUH Hap HUKOBOTO 3¢ (heKTa

Hcnonp30BaH ve MIacTUKOBBIX Oy THIJIOK B MPOCTHIX OMBITAX MO (PU3UKE

Hcnonp30BaH ne peak THBHOTO JBWXKEHUS B IPUPOJE

Hcnonp3oBaHue yCTaHOBOK, pa0OTAIOIMIMX 33 CUET SHEPTUH COJIHIIA, B IOMAIIHU X YCIOBUSIX
Hcnonp30BaH Me 3J€ KIPOIIPUOOPOB B OBITY M pacYeT CTOMMOCTH 10 TPEOJICHUS 3 JICKTPOIHE PTUH
HccenenoBanue BiMsHASA (GOPMBI, pa3Mepa U [IBeTa YaifHUKa Ha CKOPOCTh OC THIBAHUS BOJBI B HEM
HccnenoBanue BpeMEHU OCThIBAHUS Yalll KM FOPSIYU X HAM TKOB

HccnenoBanue n vaeH TAG UKAUST HEU3BEC THOTO BEIIEC TBA

HccnenoBanne KanmuUBIPHBIX CBOWCTB CTOJIOBBIX CAIETOK

HccnenoBanne ko3 duimenta tpeHust 00yBU 0 pa3JIUIHYIO IIOBEP XHOCTH

HccenenoBanne MexaHU4eC KMX CBOMUCTB IO JIMITHJICHOBBI X TAKETOB

HccnenoBanue MO IbHBIX CBOHC TB pa3IMYHBIX MOJENEH OyMaXHBIX CaM 0JICTOB
HccenenoBanue TenaoBoro U3JaydyeHUs yTiOra

HccnenoBanue TenaonpoOBOJHOCTH Pa3IHYHBI X CTPOUTE ILHBIX MaTepra OB

HccenenoBanue ynpyrux CBOMCTB Pe3U Hbl

HccenenoBanne myMoBOro GpoHa BOJU3M JKEJIE3HON TOPOTH

Hcropus xommnaca

Hctopus nammnouex

Kak >kuBble OpraHu3Mbl 3alUILAI0 TCS OT X0JIO Jia

AIN|R[A][A

KoHcysb Tanuu

o
<

Pemenue MPAKTHKO-OPUCHTHPOBAHHBI X 3a 1a4

YI‘J'Iy6J'IeHHO€ PACCMOTPCHUC DKOJOTHYCCKHU X BOIIPOCOB CBA3AHHBLIX CO CIICIIWAJIbHOCTBIO /HpO(I)eCCPICPII

HtoroBas aTrectaiusi B popme sk3amena no mucimniune [1I1.12 dusnka

=Y B ko))

22 Temammueckuii nuaH conepranis npeavera II1.12 @ usnka

Bupj y4eOHoii padotnl

KosinyecTBO yacoB

AynuropHble 3aHaTHs. Cole ik aHue 00yYeHHUs .

Crneuunaabnoctu CIIO

BBenenne. ®u3uka U MeTOAbI HAYYHOI O MO3HAH Ul

2

Paznen 1. Mexanuka

14
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Tema 1.1. OcHOBBI KHHEM aTUKU

Tema 1.2. OcHOBBI TMHAM UKH

Tema 1.3. 3ak0OHBI CO XpaHEHUSI B M€ XaHUKE

(o)) IE-N N

Paznen 2. MoJiekyasipHas ¢pu3uKka M TepMOJAHMHAMHKA 24
Tema 2.1. OCHOBBI MOJIEKY JISIPHO- KUHETUYECKOM TeOpUH 6
Tema 2.2. OCHOBBI TEpMOMHAMUKU 4
Tema 2.3. ArperaTHble COC TOSIHUS BENIeCTBa U (pa30BbIe TIEP € X0 bl 14
Paznen 3. JnekrpoauHamMuka 46
Tema 3.1. DaekTprdecKoe oJe 10
Tema3.2. 3aKOHBI [I0C TOSHHOTO TOKa 16
Tema 3.3 DneKTpUUecKUu il TOK B pa3Iu4IHBIX CpPE Jax 4
Tema 3.4 MarauTHOE IO JIE 8
Tema 3.5 DnekTpoMarHuTHast MHIY KIMS 8
Paznean 4. KosieGanus u BOJIHBI 14
Tema 4.1 Me xaHn4deckue KoJieOaHusI U BOJHBI 4
Tema 4.2 DiieKTpOMarau THbIE KOJICOAHUS ¥ BOJHBI 10
Paznen 5. Ontuka 18
Tewma 5.1. [Ipupona cBeta 6
Tema 5.2. BonHOBBIE CBOICTBaA CBETa 8
Tewma 5.3. CnenuaibHasi T€OpuUsi 0 THOCUTEJIBHOC TH 4
Paznen 6. KantoBas ¢pusuka 8
Tema 6.1. KBanToBas ontuka 4
Tema 6.2. ®u3uka atoMa ¥ AaTOMHOTO Apa 4
Paznen 7. Ctpoenue Beene HHOI 38
Tema 7.1 IIpakTHuEeCK € OCHOBBI aC TPOHOMUU 8
Tema 7.2 Ctpoenune CoJIHEUHOM CHCTEMBI 8
Tema 7.3 Ilpupona Ten ConHEUHO W CUCTEMBI 14
Tema 7.4 Ctpoenue, sBomouus 38E311 1 BeeneHnoi 8
Koncyab tanun 10
JK3aMeH 6
Hroro: 180
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HawnvenoBanme
paszeion
H TeM

CopnepkaHme y4edHOTO Mare puaia, 1adopaTopHble H
NpaKkTHYecKye PadoTbl, HHIUBHIY AJTb HbIi
MPoe KT (€C/IM MpelyCMOT pe Hbl)

Oobem
4acoB
(ayamr.
3aHSATHS,
NMpaKTUY.
J1af., cam.)

@ opMHpyeMbIe
o0mme n
npogeccHOHAIb
HbIe
KOMIIET
e HIH

1

2

3

4

Benenue.
duzuka u
MEeTOIbI

HAYYHOI' 0
MO3HAHUS

Conepxanue yuefHOro MaTepuaja:

2

Omuka—¢yHIaMeHTaIbHAs Hayka o mpupoze. Ectec TBEHHO -HaydYHBIH]
METOJ TIO3HAaHUS, €ro BO3MOXXHOCTH W TPAHMUIBI NPUMEHHMOCTH
OKClIepUMEeHT M Teopusl B  Ipolecce MO3HaHUSA  OPHUPOJIbI
MogenupoBanne  QHU3MYECKUX  SABICHHA W MPOIECCOB.  Pouy)
JKCHEPUMEHTa U TEOPHUM B Ipolecce NOo3HaHus Npuponsl. dusndeckasy
BennunHa. dusndeckue 3akoHBI. [ paHUIB IPUMEHUMOCTH (U3MYECCKUN
3akOHOB ¥ Teopuil. IlpuHrmn cooTBercTBUs. [loHATHE O (uU3NMUECKOH]
KaptuHe Mupa. [lorpemHocTH W3MepeHUH (HU3NYECKHX BEJIMIHH.
3HaueHne (QU3MKH IPU OCBOCHUH Tpodeccuii u ciennansHocTeil CIT0.

2

OKO03
OKO5

Pasznen 1. Mexanuka

14(6/612)

Temal.1
OCHOBBI
KHHEM ATHKH

Cone pxanue y4eGHOro MmatepuaJia:

MexaHuueckoe JBHMXKEHHE M €ro BuJbl. MaTepuaibHas TOYKa.
OTHOCHUTEIBHOCTh ~Me€XaHMYeckoro JBmwxeHus. Cuctema oTcyeral
[punmun otHOcHTembHOCTH ["ammnesi. CiocoObl OMUCAHHS JBUYKECHUS.
Tpaexkropusa. Ilyts. Ilepememenue. PaBHOMEpHOE NpSIMOJIKHEHHOG
ke Hre. CkopocTh. MTHOBEHHAs] M CpeIHSSI CKOPOCTH. YCKOpEHHE.,
[IpsimonnHeiHOEe ABM)KEHHE C IOCTOSHHBIM YCKOpeHHueM. [IBukeHue c
MNOCTOSHHBIM ~ yCKOPEHHEM  CBOOOJHOrO majeHus. PaBHOMepHO(
JIBUKE HHAE TOYKH o OKpPYKHOCTH, yTJioBas CKOPOCTb.
LlentpocTpemMurensHoe yckopenue. KuHemaTtnka abCONIOTHO TBEPJIOTO
Tena.

2

IpakTudeckasi pagora Nel. PemienHwe 3amad ¢ mpodeccroHATbHOM|
HAIIp aBICHHOCTBIO .

Tema 1.2
OCHOBBI
IMHAM HKH

Cone pixaHue y4e0HOro MmatepuaJja:

OcHoBHas 3ajaua jguHamukd. Cuna. Macca. 3akoHBl MeEXaHU KU
Herotona. Cunet B mpupone. Cuna TDKECTH W CHJIa BCEMHUPHOTO
TITOTEHUsI. 3aKOH BCEMHMPHOro TaroreHus. IlepBag kocMuueckas
CKOpOCTb. JIBUKeHUE IIaHeT U MaiblX Te ConHeuHol cucteMsl. Bec.
Hesecomocts. Cunbl ynpyroctu. Cuiibl TpeHUsl.

IIpakTHyeckas pabdora Ne2. Pemenme 3amad c mpodeccrnoHaTbHON
HaNpaBJIEHHOCTHIO .

Temal.3
3aKoHBI
COXpaHeHHUs
B MeXaHHKe

Conep:xanue yue0HOro MaTepuajia:

Wvmmynsc tema. Vmmynse cuabl. 3aKOH COXpaHEHHS HMILyJIbCa.
PeaktnBHOEe mBmwKeHWe. MexaHndyeckas paboTa W MOIIHOCTH.
Kunetnueckast sHeprus. IloTeHnuanpHas SHeprust. 3aKOH COXpaHEHHS
MexaHHueckoil sHepruu. PaGoTa Cuibl TSIXKECTH U CHUJIBI YIPYTOCTH.
KoncepBatuBHble  cunbl.  [IpuMeHeHHe  3aKOHOB — COXpaHEHHS.
Hcrnonp3oBaHnue 3aKOHOB MEXaHUKH I8 OOBSCHEHUS JIBHXKCHUS
HEOECHBIX TeJl M AT Pa3BUTHA KOCMHUYECKHX HCCIIEIOBAHUN, TPaHUIIbI
MPHUMEHUM OCTH KJIACCHYECKOH M€ XaHU KU.

OKO1
OKo02
OKo04
OKO05
OKO06
OKO07
IIK

IpakTnyeckas pagora Ne3. Pemienue 3amauy ¢ npodeccroHaIbHOM
HAIpaBJIEHHOCTBIO .

CamocTosiTelbHAs padoTa 00y4aro LMXxcs :
CuctemaTrueckas npopaboTKa KOHCIIEKTOB 3aHsI THH, yueOHOU mTeparyphl. [loaroroska
JIOKJIaJIOB HA aKTyaJbHbIC TEMBI.

Paznen 2. MoaekyasipHasa Gu3nKa U TePMOI HHAM HKA

24 (8/1472)

Tema 2.1
OcHOBBI

MoJIe KYJISI pHO

- KHHETH YeCK o
Teopuu

Cone pixanue y4e0HOro MaTepuaJa:

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJIAPHO-KHHETHUECKOH Teopuu. PasMepsl
U Macca MOJIEKyJl 1 aToMOB. bpoyHoBckoe mBuxkeHue. CUIIbI U SHEPTUS
MEXMOJIEKyJIIpHOrO  B3auMojeiictBust. CrTpoeHne  Ta3000pasHBIX,
KUIKAX U TBEp IbIX Tes. WneanbHblid ras. [lasineHue rasa. OcHOBHOE
YPaBHEHHE MOJIEKYJSIPHO-KUHETHUECKON Teopuu ra3oB. Temneparypa u
ee  u3MepeHHe.  TepMoIuHaMM4ecKas  IIKaja  TeMIEpaTyphl.
AOcomoTHBII Hynb Temmeparypel. TemmepaTypa 3Be3d. Ckopocth
JIBWKECHHUA MOJEKyl M KX M3MEpPEHHE. YpaBHEHHE COCTOSHUS
uaeanbHOro rasza. M3ompoueccel W ux rpagukd. ['a30Bble 3aKOHBI.
MonsipHast razoBasi IOCTOSIHHAs

2

IpakTuyeckass padora Ned4. Pemenue 3amau ¢ npodeccroHaIbHON

OKO1
OKO02
OKO3
OKO04
OKO5
OKO06
OKO07
IIK
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Ha1paBJICHHOCTHIO .

JlaboparopHsbie 3aHATHSA :
JlabopaTopHas padora Nel./3yueHneo 1THOTO U3 U30MPOIECCOB

Tema 2.2
OcHOBBI
TepM OIMHAM M K1

Cone pxaHue y4eOHOro MmatepuaJjia:

BHy TpeHHss dHEPTHS CHCTeMbl. BHY TpEeHHSISI SHEPTHS U Jicallb HOTO Ta3a.
Pabota m Temiora kKak (DOPMBI Mepenadd dHEPIHH. TemIOeMKOCTb.
VYnenbHas TerioeMKocTh. KoauuecTBo TerioThl. YpaBHEHUE TEIIOBO IO
6amanca. IlepBoe Hauano TepMOAMHAMHKH. AmabaTHBIH Ipomecc.
Bropoe Hauano TtepMoaumHamuku. IlpuHiun paedcTBUA —TEIIOBOM
Mamuubel.  Tensosele  mBuratenu. KIIJ[ TenmjaoBoro  JaBurateis.
XonoauiabHble MamuHbl. OXpaHa IpHUPOJIbI

IpakTuueckas padora Ne5. PemieHue 3ajad ¢ HpodecCHOHATBLHOU
HaNpaBJIEHHOCTHIO .

Tema 2.3
Arper aTHbie
COCTOSTHHSI
Bellec TBa U
(dazoBnie
Tie pe X0 bl

Cone pik aHue y4e0HOro MaTepHaJja:

Ucnapenne u xonaeHcauus. HacellleHHBIM map M €ro CcBOICTBa.
AOCONIOTHAST W OTHOCHTCNbHAs BIAXHOCTh Bo3ayXa. I[IpmOopsr s
OnpeesieHns] BJaXXHOCTH Bo3 Ay xa. Touka pocbl. Kunenue. 3aBUCUMOCTH
TeMIEpaTypbl KUIEHUS OT JaBJieHHd. KpuTHueckoe COCTOSHUE]
BellecTBa.  XapaKTepUCTUKA  JKUAKOLO  COCTOSIHMA — BEILECTBA.
[ToBep XHOCTHBIN CIOM JKUIKOCTH. OHEPrUs MOBEPXHOCTHOTO CIIOS.
bmxuuil nopspok. IloBep xHocTHOE HaTsKeHUe . CMaduBaHue. SIBiieHus|
Ha IPaHULE KU AKOCTYU C TBEPAbIM TeJIoM. KanuusipHble sBICHUS.
XapakTepuCcTHKa TBEPAOTO COCTOsHUS BellecTa. Kpucrtammuueckue
amopdusle Tema. VYmpyrue cBoiicTBa TBepIpIX Tenl. 3akoH Iyka,
Mexanuueckue CBOMcTBa TBepApIX Ten. Ilmactudeckass (ocraTouHas)
nedopmarnus.

IIpakTHyeckas padora Ne6. Pemenme 3amau ¢ mpodeccrnoHaIBHOM
HAIIP aBIEHHOCTHIO .

TemnoBoe pacmmpeHue TBEpAbIX Ted W kuakoctedl. Koad dunment
nuHeiHOrO pacmupenus. Koad puiment o0béMHOTO pacmmpenus. Yuer
pacmmpenuss B TexHuke. [lmaBneHwe. YienpHas TemoTa MJIaBIC HUS.
Kpucranmmsamms. [Ipakmdeckoe NpUMEHEHHE B ITOBCCIHEBHON JKU3HH
(G H3HYECKUX 3HAHUI O CBOHCTBAX ra30B, KU IKOCTEH W TBEPBIX TEJL.

IIpakTHyeckas padora Ne7. Permenne 3amad ¢ 1po ¢ eccHoHATBHOH
HAIIp aBIEHHOCTHIO

JlaboparTopHbie 3aHATHSA :
JlabGopaTopHas padora Ne2 OmnpeneicHuE BIaXXHOCTH BO3Ly Xa

JlaGopaTopHas padoTa Ne3 Omnpenenerne ko3¢ purmenra
MOBEPXHOCTHOT'O HA TSIKE HUSI KU AKOCTH

CaMocTosiTeJbHas padoTa 00y4aromuxcs :
CucTtemarnueckas NpopaboTKa KOHCIEKTOB 3aHATHH, yueOHOH mTeparypsl. I[logroroska
JIOKJIAJI0B Ha aKTyaJbHbIE TEMBbI.

Paznen 3. DiekTpogu HAMHKA

46 (14/302)

Tema 3.1
DilIeKTpHYecKoe
noje

Cone pxanue y4yeGHOro MmatepuaJjia:

DneKTpuyecKue 3apsapl. DJIEMEHTApHBIN dJeKTpUYecKuil 3apsaa. 3aKoH
coxpaHeHus 3apsga. 3akoH Kysona. DnekTpudeckas MOCTOSHHAS.
OnekTpuueckoe nojie. HampsokeHHOCTD 3neKTpudeckoro nouist. [IpuHnunn
cymeprno3unuu  moyied. [IpoBOZHMKM B 3JIEKTPUUECKOM  MOJIE,
JsnekTpukn B AnMeKTpHdeckoM moje. llosspu3amms maiie KTPUKOB.
PaboTa cui anekTpocTaTueckoro moiust. [loreHnuma.

2

IIpakTHyeckas padora Ne8. Pemenme 3amau ¢ mpodeccrnoHaIBHOM
HAIIp aBIEHHOCTHIO .

PasHocTh moTeHnmanoB. CBA3p MEXIY HANPSDKCHHOCTHIO M Pa3HOCTHIO
MOTCHIINAJIOB  EKTPUIECKOTO TMOJISL. DIEKTPOEMKOCTh.  EIMHMITH
anekTpoeMkocTd. Konzmencatopsl. CoenmMHEHHE KOHJCHCATOPOB B
6atapero. OHeprus 3apSKEHHOTO KOHJICHCaTopa. Oneprus|
UK TpHIecKoro nojsi. [TpuMeHeHne KOHIeHCa TOPOB.

IpakTHyeckas padora Ne9. Pemenne 3amad ¢ npodeccHoHaIBHOH
Hamnp aBJICHHOCThIO

JlabopaTopHBbIe 3aHATUS :
JlaGopaTopHas padoTta Ned4. OnpeneneHne 3IEKTPUIECKOH eMKOCTH
KOH/ICHCATOPOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK
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Tema3.2
3aKkoHBI
MOC TOSTHHOI0
TOKA

Cone pxanue y4eOHOro MmatepuaJjia:

VYcnoBusi, HEOOXOmMMBIC I BO3HUKHOBCHHS U MOJACPIKAHHS
aneKkTpuueckoro toka. Cuina ToKa U IUVIOTHOCTHh ToKa. 3akoH Oma st
y4acTKa [eMu. 3aBUCHMOCTh JJEKTPUUECKOTO COMPOTHUBJICHUS OT
Marepualna, JJMHbI W TUIOMAJX MOTIEPEYHOTO CEYCHUS MPOBOIHHUKA.
3aBUCUMOCTh JJIEKTPUYECKOTO COTPOTHBJICHUS MPOBOJHUKOB OT
TeMIeparypsl. TemmepaTypHbIi K03 ) QUIHEHT
Jlenna. DnexTpoaBUIKyIIas CHjla UCTOUHH KA TOKA.

3akon Oma s mosiHOM 1enu. DnekTtpuueckue uenu. [lapanensHoe U
mocienoBaTeIbHOE COCTUHEHHE HPOBOJHMKOB. 3akoHBI Kupxroda mmis
y31a. CoenHEHNE HCTOYHUKOB 3IEKTPHUECKOH 3HEPTUH B 6aTapero.

IpakTHyeckas pagora Nel(. Pemenue 3a1a4 ¢ mpoQeccHOHATBHOM
HaIpaBIEHHOCTHIO

JlaboparopHble 3aHATHS :
JlabopaTopHas padora NeS OmnpenesieHue yaeIbHOTO COMPOTUBIICHHS
P OBOJTHHKA.

JlabopaTopHas padora Ne6. Ormpe geneHre TepMHUUECKOTO
K03 () QUIMEHTA COPOTHBJIICHUS M€ JIH.

JlabopaTopHas padorta Ne7. M3amepenue O/ C u BHyTpeHHETO
CONIPOTUBJICHUA MCTOYHUKA TOKA.

JlabopaTopnas padora Ne§. 3yueHue 3aKOHOB HOCJIE IOBATEIBHOTO U
rapajuie IbHOTO COeINHEeHUH PO BOAHUKOB.

JlabopaTopHas padota Ne9. lcciienoBanue 3aBUCHMOCTH MOUIHOCTH
JIaMIIbl HaKaJIMBAHWUSA OT HAIIPSAXKCHUA HaA e€ 3axUMax.

JladopaTopuas padora NelQ Omnpe nenenue KI1/] 3 nekrporumTku

Tema 3.3
DJIeKTpUYeCK
Uil TOK B
Pa3JINYHBIX
cpexax

Cone pxanue y4eGHOro MmatepuaJia:

DNeKTpUUECKUil TOK B METaJUlaX, B JJICKTPOJIUTAX, Ta3aX, B BaKyyMe.
Onextponus. 3akoH osnextponusa dapazges. DIEKTPO XUMHUUYECKHUIT
SKBHMBAJICHT. Buabl ra3oBbIX pas3psgoB. TepMOAIEKTPOHHAS 3MHUCCHS.
ITmazma. DeKTpHYecKHui TOK B TOJynmpoBomHHKaX. CoOCTBeHHas H
pHUMecHast MPOBOTUMOCTH. P-n TIePE X0, ITpumeneHne
MOJTYTIPOBOXHHUKOB. [10 IyTIIp 0BOTHUKOBEIE MIPHOOPEI

JlaGopartopHsbie 3aHATHSA :
JladopaTopHas padota Nell Omnpe aeneHue 3JIeKTPO XUMUYECKOTO
9KBHBAJICHTA MeEJH

Cone pixanue y4e0HOro MaTepHaJa:

Tema 3.4
MaruaurtHoe
noJie

BekTop MHAYKIMM MarHuTHOro mnoJii. HanpsbkeHHOCT, MarHuTHOTO
noJsi. JleficTBME MArHMUTHOTO TIOJIA HAa IMPSMOJMHEWHBIM MPOBOIHHUK C
TokoM. BzammopeiictBue TokoB. Cmma Awmmepa. IlpumeHeHHE CHIIBI
Awmrnepa. Marautselii notok. Pabota mo mepeMemeHuo NpoBOIHUKA C
TOKOM B MAarHutHoMm 1oje. JleicTBME MAarHMTHOTO 1IOJI Ha
JIBIDKYLI MHCS 3apsi .

IIpakTHyeckas padora Nell. Pemenme 3amau ¢ mpodeccrnoHambHON
HaIpaBJICHHOCTHIO .

Cuna Jlopenua. [Ipumenenue cunsl Jlopenna. Onpenenenue y IeI5HOTO
3apsiia. MarHuTHbele cBOMCTBa Bellec TBa. MarHuTHas NMPOHUIAEMOCTb.
ConHevHasi aKTUBHOCTh U €€ BIMSHUE Ha 3eM0. MarHUTHBIE Oypu

IpakTHyeckasi padora Nel2. Perrenue 3ama4 ¢ npo ¢ eccnoHaIbHOH
HAIP aBICHHOCTHIO

Tema 3.5
JyIeKTpom a
THUTHAas

HHIYKIUA

Coz[e pKaHue y'-leﬁ]-l oro MmarepuaJjia:

SBnenne »snexTpoMmarHutHOW wuHAyKIuH. I[lpaBuno JleHma. 3akon

9JIEKTPOMAarHUTHOM MHJIy Kuuu. Buxpesoe snextpuueckoe noine. SC

UHIyKOIUHA B JBIDKYINUXCS NPOBONHUKAX. SIBICHME caMOMHIYKITHH.

VHay K THBHOC Tb. DHEPTUS MarHUTHOTO IO JI TOKA.

B3auMoCBs3b 2 IEKTPUUECKMX U MAarHUTHBIX MO JIEH. D IEKTPOMAarHUTHO ¢
noJsie

IpakTHyeckas padora Nel3. Penrenue 3ama4 ¢ npo ¢ eccuoHaIbHON
HAIIP aBJICHHOCTHIO

JlaGoparopHsie 3aHATHSA :
JladopaTopHas padora Nel2. MzydeHue sBJICHUS 3 JIEKTPOMArHUTHO i

HWHAY KON

OK 01
0K 02
OK 03
OK 04
OK 05
OK 06
OK 07
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CamocTosiTeIbHas pa0oTa 00y4aroLMXCH :
CuctemaTtndeckas mpopaboTKa KOHCIIEKTOB 3aHATHH, yueOHoH mTeparypsl. I[logrotoBka
JOKJIAJOB HA aKTyaJbHBIC TCMBI.

Paznen 4. Kojie0anusi ¥ B OJIHBI

14(6/612)

Temad.1
MexaHu4ecKue
KoJIe0aHUS U
BOJIHBI

Cone pixanue y4e0HOro MaTepHaJa:

KonebatenbHoe mBmkeHne. [apMonmdeckue kojebanusi. CBOOOHBIC
MexaHndeckue konebanwus. IIpeBpamenue 3HEpTUH IPHU KoJIeOaTe IEHOM
mpmwkeHnd. CBOOOJHBIE 3aTyXalOIMe MEXaHHYecKHe KoJeOaHusl.
Martemarnueckuit MadTHUK. llpy>KuHHBIH MasTHUK. BbIHYXJeHHBIE
MexaHH4yeckue KojeOaHu si. Pesonanc.

[TonepeuHsle 1 NPOIOJbHBIE BOJHBI. XapaKTePUCTHKH BOJHBI. 3BYKOBBIE
BOJIHBL. YJIBTPa3BYKU €TI0 NPUMEHEHHE

MpakTuyeckas padora Nel4. Pemenue 3amay ¢ npodeccruoHalbHON
HaIlpaBJIEHHOCTHIO .

Tema 4.2
DJIEeKTPOM arHUTH
ble K0JIeDaHusI U
BOJIHBI

Conepxanue y4eOHOro MatepuaJa:

CBobomHBIE 3MEeKTpOMAarHUTHBIE Konebanus. IlpeBpamieHue sHepruu B
konebatensHOM  KoHType.  @opmyma  Tomcoma.  3aTyxaromrue
3NIEKTPOMarHUTHBIE KoseOaHus . I'enepatop He3aTy XAl uX
SNMEKTPOMArHUTHBIX  KoJeOaHuil.  BbIHyXIEHHBIE — BIIEKIpHUYECKUE
koneOanus. Ilepemensslii Tok. [I'eHeparop mepeMeHHOro TOKa.
EMKOCTHOE ¥ WHIyKTMBHOE CONPOTUBICHHS MEPEMEHHOTO TOKA.
AxTMBHOE compoTuBieHHe. 3akoH Oma Juid 3JIeKIpUYECKON Lenu
HepeMEeHHOTro Toka. PaGoTa M MomHOCTh epeMEeHHOTO ToKa. PesoHaHc
B JJeKTpuueckoi memu. TpanchopmaTopsl. TOKH BBICOKOI HYacTOTHI
[Momy4enue, mepe gavda u pacipeesICHUue 3¢ KTPOIHEPTHN.

DIEeKTpOMarHuTHOE noJie KaK 0COOBIH BUJ MaTepuHu.
OnekTpoMarHuTHeIe BONHBL. CBOIicTBa 3IEKTPOMArHUTHBIX BOJIH.
Bubparop I'epma. OTKphITEIIE KoJeOaTeNbHBIN KOHTYp. M300pereHue
paguo A.C. IlonosbM. IlonsTue 0 paaunocBsasu. [IpuHnun paguocBs3u.
ITpumeHeHNE 3TIEKTPOMATrHUTHBIX BOJIH.

IIpakTHyeckas pabdora NelS5. Pemenne 3amau ¢ mpodeccHOHATBHOM
HaIpaBJIECHHOCTHIO

JlabopaTopHBbIe 3aHATUS :
JlaGopaTopHas padoTta Nel3 M3yuenue paboTsl TpaHchopmMaTopa

OKO1
OKO02
OKO04
OKO5
OKO06
OKO07
IIK

CamocTosiTeJbHas padoTa 00y4arouxcs :
CucTtemarnueckas NpopabdoTKa KOHCIEKTOB 3aHATHH, yueOHOH mTeparypsl. I[logroroska
JIOKJIAJI0B Ha aKTyaJbHbIE TEMBbI.

Paznea 5. OnTuka

18 (6/10/2)

Tema 5.1
IIpupona ceera

Cone pxanue y4eGHOro MmatepuaJja:

ToueuHblif UCTOUHUK cBeTa. CKOPOCTh pacCIpOCTPaHEHUS CBETa. 3aKOHBI
OTpakeHHUsl U mpenoMyeHust cBeTa. CoJHEYHbIE U JIyHHbIE 3aTMEHUS.
[Ipunuun TIroitrenca. Ilonmnoe oTpaxkenue. JluH3pl. [locTpoenue
n300paxeHus B MH3aX. POpMyIia TOHKOH JIMH3BL. YBEIUYCHUE JIMH3HI.
I'ma3z xak onrtuueckas cucteMa. ONTHYECKUE NPUOOPHI. TeIIeCKOIbI.
Cuua ceeta. OCcBE IEHHOCTH. 3aKOHBI OCBEIIEHHO CTH

IIpaxkTHyeckas padora Nel6. Pemenne 3a1aq ¢ mpoQeccHoHaTBHOM
HAaIpaBICHHOCTHIO

JlaboparopHsbie 3aHATHSA :
JlabopaTopnas padora Nel4. Ompenenenue mokaszaTtesns MpeIOMIICHHS
CTeKJIa

Tema 5.2
BoaHoBbIE
CBOMCTBA CBeTa

Cone pxanue y4eGHOro MmatepuaJia:

Wutepdepenuns  cBera. KorepeHTHOCT, ~ CBETOBBIX  Iydeil.
HuTtepdepennns B ToHKUX 1miieHkax. Kombna Hetotona. Mcnone3oBanue
nHTep QepeHnny B HayKe U TexHuKe. Jndpaxnus ceeta. Judpakous Ha
IIeNH B MapajjeNbHbIX Tydax. Judpakaunonnas pemetka. [lomsspuzarms
nonepeyHslx BoJH. Ilonspusanus ceeta. J[BOHHOE JydenpenoMJICHUE.
INonspounel. Jucnepcus cBeta. Bumsl usiyueHuil. Bugpl cnexTpos.
Cnex1pbl ucnyckanusa. Cnektpsl normomenus. CneKTpanbHbld aHa U3,
CrnekTpanbHBIE  KJIACCBI  3Be3[.  YIbTpadHOJETOBOE  H3IydCHHE.
WUndpakpacnoe wusnyuenue. PeHTreHoBckue iayud. MX mpuposa u
cBoiictBa. lllkana 3J1eKTPOMArHUTHbBI X U3JIy4eHUHI

OKO1
OKo02
OKo04
OKO5
IIK
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IIpakTHyeckas padora Nel7. Pemenme 3amad ¢ mpodeccrnoHaTbHON
HAIlpaBJICHHOCTHIO

JlaboparopHsbie 3aHATHSA :
JlabopaTopnas padorta NelS Ormpe nenenue JJIMHBI CBETOBOW BOJIHBI C
MOMOUIBIO () PAKIMOHHOM PEIISTKH .

JlaGopaTopHas padora Nel6 Habro ieHne CrjIOMIHOTO U TUHEWYATO TO
CIIEKTPOB

Tema 5.3
CnenuaJjabHast
Teopusi
OTHOCHTEJbHOCTH

Conepxanue yue0HOro MaTepuajia:

JIBrxeHune co ckopocThio cBeTa. [locTynatel T€OpUH OTHOCH TEJILHOC TH
cienc TBU S U3 HUX. IHBapraH THOCTh MOJTyJIsi CKOPOCTH CBETa B BaKyyMe.
DHeprus nokos. CBsI3b MacChl U SHEPTHH CBOOOJTHON YaC THIIBL.
DJ1eMeHTHI PEeJisi TH BUCTCKOM TMHAM UK

CamocTosiTeIbHAas padoTa 00y4yarouXxcs :
CrucTtematnueckas mpopaboTKa KOHCIEKTOB 3aHATHH, yaeOHoH ymTeparypsl. [logrotoBka
JIOKJIAJ0B Ha aKTyaJIbHBIC TCMEI.

Pa3zgen 6. KBanToBasi pusuka

4(d212)

Tema 6.1
KBanroBasi
ONTHKA

Cone pxaHue y4eOHOro MaTepuasa:

KsanToBas rumnotesa Ilnanka. TensoBoe uznyuenue. KopmyckymnsipHo-
BOJIHOBOM ayanu3Mm. Portonbl. ['mnoresa ne bpoiinsgd o BOIHOBBIX
cBoiictBax wactun. CooTHolIeHHE HeompeaeneHHocTel ['eiizeHOepra.
JlaBnenne cBeTa. XuMmuueckoe aerictBue cBera. OnbiThl I1.H. JIeOenena
n H.U. BaBunoBa. Doto3ddext. VYpaBHeHne DHWHIITCHHA s
¢doTorp dekra. Bremnuit potosnexTpuueckuii 3¢ pext. BHyTpeHHMIA
¢$hoT1o3¢ dekt. Tumsl o TormemMenToB. [lpuMenenne GoTordh Gekra.

IpakTHueckass padora Nel8. Pemrenue 3amau ¢ npodeccHoHaTbHOM
HAIIp aBICHHOCTHIO

Tema 6.2
du3uka atoma u
aTOMHOIr 0 sifipa

Cone pxaHue y4eOHOro MaTepuaJja:

Pa3Butne B3MEIOB Ha cTpoeHHe BeuiecTBa. MoJenu CTPOEHUs
aTOMHOTO sijipa. 3aKOHOMEpPHOCTH B aTOMHBIX CIIEKTpax BOAOPOJA.
Snepnas mognens atoma. Omeitel J.Pesepdopma. Monens aroma
Bogopoma mno H.bopy. KganroBeie moctynatel bopa. Jlazepsi.
Panuoak TMBHOCTS. 3aKoH PaaOaKTUBHOTO pacnanja.
PamoakTiBHEIE ipeBparieHus. CriocoObl HAOIIOACHUS U PErHCTpaluy
3apsbkeHHBIX  "dactull. Oddekr BaBuioBa—Uepenkoa. CrpoeHue
aToMHOTO sjpa. Jlepekr Macchl, DHEpPrusi CBSI3U W YCTOWYUBOCTH
ATOMHBIX A JIEP .

Snepupie peaknuu. SnepHas SHEpreTMKa. OJHEPTreTUYECKUN BBIXOJ
SIepHbIX peakuuil. IckyccTBeHHas paJMOAKTHUBHOCTb. JleneHue
ToKeNbIx sanep. llemHas snepHas peakuus. Ympapisemas LenHas
peaknus. SnepHbIi peaktop. TepMosaepHbId cuHTe3. DHEPTUs 3Be3 .
[lonyyenune  paguoOaKTUBHBIX H30TOMOB U  UX INPHUMEHEHHE.
Buonoruueckoe nelic TBUe pagMOaK TUBHBIX M3JIyYe€HUH. DiieM eH TapHble
YaCTHLBI

OKO1
OKo02
OKo04
OKO5
OKO07
IIK

CamocTosiTeIbHAsi padoTa 00y4arouuxcs :
CucTeMaTtHdeckas MpopadoTKa KOHCIICKTOB 3aHs THH, ydeOHo! ymTeparypsl. [logrotopka
JIOKJIQJIOB HA aKTyaJIbHBIC TEMBI.

Paznen 7. Ctpoenue Beene HHOI

38(30/6/2)

Tema 7.1
IIpakTHYeckue
OCHOBBI
ACTPOHOMHUH.

Cone pikanue yueOHOro MaTepuaa:

IIpeamer acTpoHOMHHU. ACTpOHOMHYECKHE HaOmOAeHUS. Bumumoe
memwkenne Comama u JlyHBl, mX 3aTMeHHs. Bpems u KaleHZapsb.
OmnpeneneHne pacCcTOsSH Uil

3Be3apl U cO3Be3Ms. 3BE3AHBIC KapThl, TIOOYCH U aTiackl. Bugumoe
JBIOKC HHE 3BE3]] HA PA3JIMYHBIX reorpa iuecKu X MUPOTaX.

Kynbmunanus cBetw. Dxknuntuka. [|Bikenue u ¢assl JIyHbIL.

N

IMpakTuyeckass padora Ne 19. 3Be3msl u cospe3ausi. HeGecHbie
KOOPIMHATHI. 3BE3 IHbIE KapThI

Tema 7.2
Crtpoenne
CoJytHe YHOH
CHCTEM bI

Cone pik aHHe Y4eOHOro MaTepuaJja:

I'enmonenTpuyeckas cuc rteMa. Bugumoe aBrkeHue niaaHeT. Pa3Butue
npezactayieHnid o CosHEUHOM cucTeMe. ['eoieHTpuyeckas cuc rema
MHpa. CTAHOBJICHHUE IeJMOIEH TPUYECKOM CUCTEeM bl MUpA.

Kondurypanuu niaaget CoJTHEYHON CUCTEMBEL.

Koudurypauuu mniaHeT ¥ yCJIOBUS UX BUAUMOCTH. CHHOIUYECKUN U
cuiepud eckuii (3Be3 HBIN ) IepHO bl 0OpalieHus miaHeT. J]BrkeHue
WCKYCCTBEHHBI X CITy THUKOB 36MJIM U KOCM MICCKH X alllapaToB B

OKO1
OKO02
OKO3
OKO04
OKO5
OKO06
OKO07
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COJIHEUHO U CHUCTEME
3akonsl Kennepa. OnpeneneHne pacCTOSHUN U pa3MepoB Tell B 2
COJIHCYHOM cucTteMe. [ opH30HTaIbHEIN MMapaiiakc. /[BrmkeHne
HEOECHBIX Tell MO IeHiC TBHeM CHJI TAToTeHH 1. OTnpesie IeHne MacChl
HEOECHBIX Tell.

IIpakTHyeckas padora Ne 20. Onpenesnenue pacc TosIHUI U pa3MepoB 2
ten B ConHEeuHO# cucreme

Tema 7.3 Cone pix anue yueOHOro MmaTepuana:

Ipupona Tea 3eMJIs U I1aHe Tbl 3eMHOM Tpynibl. CoJiHeuHas CUCTEMa — KOMILIEKC 2

Coutneanoii TEN UMEIOIMX 0OLIEE MPOKC XOXKAECH ME. 3EMIIS U TIJIaHETHI 3€MHOM

CHCTEMbI rpynnsl. [Tnanets! 3eMmHOM rpynmnsl. [Ipupona Mepkypus, Benepst u
Mapca.
Jlyna- ecrectBeHHbIM ciy THUK 3emun. Jlyna. MccnenoBanust JlyHbl 2
KOCM MUECKIMH anmapaTtamu. [lnyortupyemsle nosets! Ha JIyHy.
[11aHeThI - TUTaH ThI, KX CIY THUKH U KOJIbIIA. 2
Maxnsle Tena CoJIHEUHOU CUCTEMBL: aC TEPOU/IBL, IIIaHE ThI -KAPJIN KU, 2
KOMETbI, METCOPOHIBL.
Maursre Teta CoHeuHO# crcTeMBl. Me TeopBI, OOJTHABI I METEOPUTHL. 2
IIpakTuueckas padora Ne 21. JIge rpynnel minaHet CoJiHEUHOMH 2
CHCTEMBI.

CamocTosiTenbHas padoTa 00y4yaro LUXCs . 2

CuctemaTnyeckas NpopaboTka KOHCIIEKTOB 3aHATHH, ydyeOHOW nutepaTypbl. IloarotoBka
JOKJIQJIOB HA aKTyaJbHBIC TEMBI.

Tema 7.4 Cone pxaHue y4eOHOro MaTepuaJa:

Crtpoenue, CrtpoeHnue 3BE3]1 U MX OCHOBHBIE XapaK TepUCTUKU. DBOJIIOLH S U 2
IBOJIONMSA 3BE€31 | 3aKOHOMEPHOCTH B MUP€ 3BE3 L,

u BeeaeHHol Hama ramakruka, Miteunsiii my . Iuddysnas matepus. Jpyrue 2

3BE3THBIC CUCTEMA - TalaKTHKU. Pacmmpsto masics Beenennast.

Ee pasmepst u cipykrtypa. [IBa Ttuma HaceneHus [amakTuku.
Mex3Be3gHass cperga: ra3 W nelib. CoupalbHbIE pyKaBa. SAapo
Tanaktukn. OO6Omactn 3Be3mooOpaszoBanma. Bpamenne [amaxtukny.

IIpobmema «CKpBITOID» MAacCHI. PazHooOpasue Mupa TrajakTHK.
KBa3zapbl. CKOIUICHHUS M CBEp XCKOIIJICHNUS! TaJIAKTHK.
OCHOBEI COBpeMEHHOM KocMo10oruH. «KpacHoe cMmelienne» u 3aK0H 2

Xa66ma. Hectanmmonapuas Bcemennas A. A. ®puamana. bonbmoit
B3pbIB. PennkToBoe M3nydeHue. YckopeHue pacmmpeHus BceneHHOM.
«TemHas sHepTUS» U AHTUTATOTEH UE.

Joctmxennss Pocciu B OCBOGHHHM KOCMHMYECKOTO MPOCTPAHCTBA. 2

Pa3paboTki  COBETCKHX M  POCCHHCKHX y4YE€HBIX B  00JacTH

KOCM OHABTHKH.

Koncysb Tanuu 10

JK3aMeH 6
Beero: 180

1
B ckoGKkax yKa3aHO KOJHYECTBO YaCOB, BBIICICHHBIX HA PEANH3ALMI0 MPOQPECCHOHAIBHO OPUCHTHPOBAHHOTO COJCPIKAHHUS
(Teopermueckue 3aHATHS/ TabopaTopHBIE pabOTHI)

3. YCJIOBUSI PEAJIMBAIIMU ITIPOTPAMMBI ITIPEJMETA III1. 12 U3 UKA
3.1. s peau3aniy MPoOr paMM bl PEIMETa JI 0K HbI OBITH MPeyCMOTPE HbI CJIe/] YIOLIe CIelN b Hble TIoMe L€ HU ST
Kabunet No26 « EcTec TBeHHOHAY YHBI X JUCLIH ITTHHY
OcHaueHHbI i 000pyJ0BaHUEM
- IOCaJ0YHbIE MECTA MO0 KOJMYEC TBY 00y YaFOIIH XCS;
- pabouee MecTo MperoaaBaTeis;
-HOYTOY K
-9KpaH
-IIPOEKTOP
- KOMIIIEKT y9e0HO-HATJII THBI X ITOCO OHH.

3.2. Hudopmannonnoe odecneye Hue 00y4e Hust

Ocnognas au mepamypa
1. Msikumes I'.51. ®usuka.ba3oBrlit ypoBeHs.: yueOnuk 10 k. st o6meoOpa3zoBaTenbHbIX yup exaeHnid. - M. : [lpoda, 2020 .
2. Msikumes I'.5l. @usnka.bazoBeiit ypoBeHs.: yuebHuk 11 k. s oOmeoOpazoBaTenbHbIX yupexaeHuid. - M.: Ipoda, 2020r.
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3. Tpopumona, T.W. ®muka ot A 1o S : cnpaBounuk / Tpopumona T.M. — Mocksa : KnoPyc, 2019. — 301 ¢. — (CIIO)
Jononnumenvuas tumepamypa
1. Kace stHOB B.A. @usuka 10 ki1.: ba3oBerit ypoBeHs: y4eOHUK m1s 00meoOpa3oBaTenbHbIX yupexaeHuit /B.A . KacesHoB. — 2-
e m., crepeotun. - M.: [Ipoda, 2014. — 287 c. : ui.
2. KacssHOB B.A. ®u3uka 11 xn.: ba3oBbeIi ypoBeHb: yueOHUK It 00mieo0pa3oBaTenbHbIX yupexaenuii /B.A.KacpsaHOB. — 3-
e u3[., nepepad. - M.: [Ipoda, 2014. 269 c.. : ui.
DJIEKTPOHHBIE Pecype bl
1.Jmutpuesa B.®. ®dusnka: TexHomorumueckuit mpopuias: B 2 4.: Y. 1: yuebHoe u3manue / JIMmutpuea B.®. - Mocksa :
Axanemus, 2024. - 320 c¢. (O6mmeo6pa3oBatenpHas noarotopka B yupexnenusx CI10). - URL: https://academia-moscow.ru -
Pexxum noctyma: D nekrpoHHast OubmoTteka «Academiamoscowy. - TEKCT : 3JIEKTPOHHBIN
2 JImutpuena B.®. ®usuka: Texnonornueckuit npodpuiab: COopHUK 3aka4u: yueOHoe m3manue / Jimutpuea B.®. - Mocksa :
Axanmemus, 2024. - 256 ¢. (O6meo0Opa3oBarensHas noarotopka B yupexnenusx CI1O). - URL: https://academia-moscow.ru -
Pexum noctymna: D nekTpoHHas 6o muoTeka «Academia-moscowy. - TEKCT : 3 JIeKTpOHHBIN
3.®emenko T. C. Actponomus mist 10-11 knaccoB: OV K: yuebnoe m3nmanue / ®emenko T. C., Anexceea E. B., [llecrakoBa
JI. A. - Mocksa : Axkagemus, 2023. - 0 c. (Obmee o6pasosanue). - URL: https://academia-moscow.ru - Pexum poctyma:
OnexTpoHHas 6ubmmoTeka «Academia-moscowy. - TEKCT : 3€KTPOHHBIHA
3.3. UnTepHeT- pecypcesbl
www.fcior.edu.ru (PenepaibHbIA IEHTP WH(OPMAIKOHHO-00pa30BATEIBHBIX PECYPCOB).
wwww.dic.academic.ru (AxkaaeMuk. CI0Bap¥ U SHIMKJIOMETUH).
www.booksgid.com (Books Gid. DaexkrpoHHas 010110 TeKa ).
www.globalteka.ru (I'mo6anteka. I' mobanpHast 610 THOTE Ka HAYIHBI X PECYPCOB).
www.window.edu.ru (EquHoe 0OKHO J0CTyma K 00pa3oBaTelIbHBIM pecypcam ).
www.st-books.ru (JIyumias yaeOHas mteparypa).
www.school.edu.ru (Poccuiicknit o6pa3zoBate IbHBIN MOpTal. JoCTyTHOCTh, Ka4eCTBO, 3¢ () eKTHBHOCTS ).
www.ru/book (OnekTpoHHas 00 TMOTEYHAS CUC TEMa).
www.alleng.ru/edu/phys.htm (O6pa3zoBare mbHBIE pecypcbl MHTepHETa — DU3NKA).
www.school-collection.edu.ru (Emunast konnexnus mudpoBBIX 00pa30BaTeIbHBIX PECYPCOB).
https//fiz.1september.ru (yue6HO-MeToaII ecKast razera «Du3nKay).
www.n-t.ru/nl/fz (HoGeneBckue naypeatsl no Gpusuke).
www.nuclphys.sinp.msu.ru (SInepnast pusuka B MaTEpHETE).
www.college.ru/fizika (IToarotoBka k E['3).
www.kvant. mecme.ru (Hay4HO-IOMYJIIPHBIN QH3HKO-MaTeMaTHIecKuil Ky pHai «KBaHD)).
www.yos.ru/natural-sciences/html (ecTec TBeHHO-HAY YHBIH Ky pHAI U1 MOJIoze KU «I1y Tb B HayKy»).

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUs MPEAMETA IIII. 12 ® UI3UKA
Kontpons u oneHka pe3yibtaroB ocBoeHus npeameta I1I1.12 dusuka ocyuiecTisieTcs: Iperno JaBaTeaeM B IIpolecce
MPOBCACHUA TPAKTAYECKUX 3aHSITHA W CaMOCTOSTEIBHBI X pa60T, TCCTUPOBAHUA, a TAKXKE BBINOJTHCHUA O6y'—IaIOHII/IMI/IC$I
WH/IM BU]Ty 2 TBHBIX 3 IAHWH , IPOEKTOB, pedeparTos.
HToTOBBII KOHTPONs mpoBOAWMTCI B (opMe  3x3aMeHa. C [eNbl0 OpPraHM3aIMU IPOMEXKYTOUHOH aTTeC TAlUH
paspabatsiBaeTcss KoMmiekce O1eHO YHBIX CPEICTB.

XAPAKTEPHUCTUKA OCHOBHBIX BUJIOB YYEBHOU JIEATEILHOCTH CTYJIEHTOB
Coneprkanne | XapakTepHCTHKA OCHOBHBIX BH/IOB /IeATeIbHOCTH CTY/IeHTOB (HA ypOBHe y4eOHbIX JelcTBHil)
00y4eHuUst

Beenenne YMeHHs TOCTaHOB KU IieJIei JIesi TeTbHOCTH, IJIAaHUPOBaHUs OO CTBEHHOH Jies TeIbHOC TH IS
JIOCTUKEHUS TI0CTABJICHHBIX 1€ JIEH, BOBMOKHBI X pe3YJIbTATOB 3TUX ACHCTBUH, OpraHu3aliu

CaM OKOHTPOJIS ¥ OIICHKH MOJTYYICHHBI X pe3yIbTaToB. Pa3BuTHE CIIOCOOHOCTH SICHO M TOYHO M3JIaraTh
CBOY MBICIIH, JIOTHYECKH 00O0CHOBBIBATh CBOIO TOUKY 3pPEHHS, BOCIIPHHUMATh U aHAJM3UPOBATh
MHEHH co0eCeTHUKOB, IPU3HABAs MIPABO JPYTOrO YeJIOBeKa Ha THOE MHCHHE.

IMpounsBeneHne M3MepeHUS GU3NIESCKUX BEIMYNH U OIIEHKA TPAHU ITBI TOTPEITHO CTEeH N3MEPEeHUI.
IpexcTaBneHne TPAHUIIBI OTPEIIHOCTCH M3MEPEHUH IPH TOCTPOCHUH TPA( IKOB.

YMeHne BBICKa3bIBATh THIIO TE3BI ISt OOBbACHEHUS HAOIIIO0 JaeM bIX SBJICHUIA .

YMeHune npeanaraTe MOJIE M IBJICHUN. YKa3aHHe TPAHUIl MPUM EHHMOCTH (U3UUECKUX 3aKOHOB.
W3noxeHne 0OCHOBHBIX MIOJIOKEHUH COBPEMEHHOM HayYHOU KapTUHbI MUpA.

ITpuBeneHUE TPUMEPOB BIMSAHUS O TKPBITHH B PU3HKE HA MPOTPECC B TEXHUKE M TEXHOJIOT UM
npoussojcTa. Vcrons3oBanue MHTepHeTa 1uist nowc ka vHGOpManuu

1. MEXAHUKA
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Kunemamuxa

OOBsICHEHHE JIeM OHCTPAITNO HHBI X 3 KCIIEPUM €HTOB, ITOITBEPIK IAIOIIM X 3aKOH HHepuu 3mepenue
Macchl Tena

W3mepenue cuitbl B3aMMOJEC TBUS Te T

Beruncnenue 3Ha4eHUS CHUII IO M3BECTHBIM 3HAUYEHUSM MAacC B3aMMOJICHC TBYIOIIMX TEJI U UX

YCKODP €HHI

Brruucienue 3HadeHUsI yC KOPEHUH TeJ1 IO U3BECTHBIM 3HAYEHUSAM JCHCTBYIOIIM X CHII M MacC Tell
CpaBHEHHUE CUIBI JCHC TBUS U IIPOTUBO ACHCTBUSA

[IpumeneHnue 3aKkoHa BCEMUPHOTO TATOTEHMsI IIPU pacuyeTax CHJI M YCKOP €HUI B3aUM OJIEHC TBYIOILUX
Ten

CpaBHEHHUE YCKOPEHUs ¢ BOOOIHOTO NaieHusl Ha njlaHetax CoJTHEYHON CUCTEMBbI

BrlieneHne B TeKCTe ydeOHHKA OCHOBHBIX KaTErOp M HayYHOH HH(OpManuu

Ocnoebl
OUHAMUKU

OO0BsCHEHHE OCHOBHBIX 3224 JUHAM UKH.

Hsnoxenne nous tus —Cuia, Macca.

3HaHHe U OOBSICHEHHE OCHOBHBIX 3aKOHOB: 3akoHa MexaHUKH HploToHa, 3akOHA BCEMHPHOTO
TSITO TCHUS .

INosicHeHne XapaKTePUCTHK: CHJIBI B IPHPOJE, CHIBI TSDKCCTH U CHIBI BCEMHUPHOTO TATOTCHHS.
W3noxenue xapakTepucTUK NOHATUN: [lepBas kocMuyeckast CKOpocTh. JIBU)KEHHE IUIaHET U MaJlblX
tenn Conneunoii cuctembl. Bec. HeBecomocts. Cunbl ynpyroctu. Cuiisl TpeHUsl.

Baxonwl
COXpaHeHus
6 MexaHuKe

IIpuMeneHue 3aK0Ha COXpaHEHUS UMITYJIbCa AJIS BBIYMCJIEHUS U3MEHEHUN CKOPOCTEH TeJ1 IpU UX
B3aUMOJICHCTBUAX. MI3MepeHue paboTel CHII M M3MEHEHNE KHHE THIECKOH SHEepTHH Tena. Beraucinenne
paboTHI CHII M N3MEHCHUS KMHE THICCKOH SHEPTHH TeJIa.

Brramcnenne IOTeHIMANLHOI SHEPTHU TeJI B TPaBU TAIMOHHOM 1ojie. Onpe ieTieHne NOTeH IHaIbHO M
SHEPTHHU YIPyro 1eh OpMUPOBAHHOTO Tea M0 U3BECTHOM Ae(OpManni U )KECTKOCTU TeJa.
IIpumeHeHNE 3aKOHA COXpaHEHMs MEXaHU4YEeCKOil SHepIuu MpU pac4eTax pe3yIbTaToB
B3aUMOJICHCTBUH TeJI TPaBUTAIl MOHHBIM U CHJIAMHU U CUJIAMH YIIPYTOCTH.

YKazaHWe TPaHHI] IPUMEHUM OCTH 3aKOHOB ME XaHU KH. Y Ka3aHHe yueOHBI X JMCL UIIMH, IPH U3Y4CHUN
KOTOPBI X UCTIO JIb3Y FOTCS 3a KOHBI CO XpaHEHHs

2. OCHOBBI MOJIEKYJIIPHOW ® IBUKU U TEPMOJIWHAMUKHA

Ocnosbl
MONLEKYAAPHOU
KUHemuyeckoul
meopuu.
Hoeanvuoiii
2as3

BeimotHe HEE YKCIEPUMEHTOB, CIIy KA MU X [T 000CHOBAHUS MOJIEKY IAPHO-KHHETUIECKOH Teo pUH
(MKT). Pemenne 3amad ¢ mprMeHEHHEM OCHOBHOTO YPaBHEHUS M OJIEKYJIIPHO-KMHETHIECKOH TeOpHUH
Ta3oB.

OnpezeseHne napamMeTpoB Bellec TBa B ra3000pa3HOM COCTOSIHUM HAa OCHOBAHHUH YPaBHEHUS COCTOSHUS
uaeanbHOro raza. OnpeaeneHue napameTpoB BeIECTBA B ra3000pa3HOM COCTOSIHUM U PO UC XO LI X
npoueccoB no rpadukam 3asucumoctu p (T), V (T),p (V).

DkcnepuMeHTanbHoe ucceaoanue 3apucumoctu p (T), V (T), p (V). [Ipe nctaBnenue B Buae rpad MkoB
M30 XOPHOT0, H300apHOTO U H30 TEPMHUYECKOTO IPOIECCOB.

Brruucnenmne cpeaHei KMHE THUECKOM SHEPTUH TEIUIOBO 'O ABMXKEHUSI MOJIEKYJI 10 U3BEC THOM
TeMIieparype BerecTBa. Boic Ka3pIBaHUE THITOTE3 I OO BSICHEHUS HAOJII0 TaeM bIX SIBJIICHU . YKa3aHWe
TpPaHUI] IPUM EHUM OCTH MOJIEIH «HJI€aJIbHBIN ra3» u 3akoHoB MKT

Ocnosbi
mepmo OU HamuK
u

M3mepeHnne koJpuec TBa TEMIOTH! B IpoIieccax Teronepenaun. Pacyer koauyecTBa Tem o Th,

HE0O0X0 AMMOTO JUIs OCY ILIECT BJIE HHSL 33 JaHHOTO Ipoliecca ¢ Teronepeaadeil. Pacuer usmenenus BHy -
TpeHHEe! HEPTUH Te I, paboTsl U MepeJaHHOTO KOJIMYECTBA TEIJIOTHI C MCHOJIb30BaHUEM HEPBOTO
3aKOHa TepMOJMHAMUKH. PacueT paboTel, COBEpIIEHHOI ra3oM, 1o rpad uky 3asucumoctu p (V).
Brraucnenne paboTsl raza, CoBepIIeHHO U IPH N3MEHEHUH COCTOSHHSA 110 3aMKHY TOMY IHKIY.
Breraucnenne KI1J] npu coBepmiernu ra3oM paboTsI B IpoIeccaX H3MEHEHHS COCTOSHHS 110
3aMKHyTOMY nukiy. OObsICHEHHE TPHHITUITOB JISHC TBHS TEIUTOBEIX MaIlInH . JleMOHCTpanus poiun
(h¥M3MKN B CO3TaHUH U COBEPIICHCTBOBAH MU TEIUIOBBIX JIBUTATE JICH.

M3noxeHne CyTH 3KOJIOTHIECKH X MP00IeM, 00y CITOBICHHBIX pAaOOTOH TEMJIOBEIX ABHTATEJICH 1
IpeUIoKeHNe IMyTH WX pPelIeHus. Y Ka3aHue IPaHUI] IIPUM CHUM OCTH 3aKOHOB TePMOJIMHAM HKH. Y MEHHE
BECTHU JIUAJIOT, BBIC IyIINBATh MHEHUE ONIIOHEHTA, y1acTBOBATh B MCKYCCHUH, O TKPHITO BBIPAXKaTh U
OTCTauBaTh CBOIO TOUKY 3PEHHUSL.

Yka3aHue yueOHBIX JUCLUIIINH, IPU U3y4EHHH KOTOPBIX UCTIOIb3YIOT yueOHbIH MaTepua sl « OCHOBEI
TepMOIUHAM KH»

Ceoticmea
napos, AHcuoKo-
cmetl, meepobix
mei

H3MepeHue BIaX HOCTH BO3 Iy Xa.

Pacuer xosMuecTBa TEILIO Thl, HEO0 X0 MM OTO VISl OCYIIECTBIICHHS IPOLIECCa EPeX01a BEIeC TBA U3
OJIHOTO arperaTHOrO COCTOSIHUS B APYTOE.

DKCIepUMEeHTaIBHOE HCCIeJOBaAHNE TEIIOBBIX CBOWCTB BellecTBa. [IpuBeeHe npumMepos
KalWUBIPHBI X ABJICHUH B OBITY, IPUPOJIE, TE XHHUKE.

Hccne noBaHne Me xaHM4eC KHX CBOMCTB TBEp bIX Te 1. [IpuMeHenne Gpu3n4ecKuX NOHATHH U 3aKOHOB B
y4eOHOM MaTepHalie MpodeccHOHATBHOTO XapaKTepa.

Hcnonp3oBanne MHTEpHE TA 1711 TOMCKa MH(DOpMAIHK 0 pa3padoTKax M MPHUM EHEHHA X COBP €M EHHBI X
TBEP ABIX U aMOP(HBIX MAaTCPHAIIOB

3. 9JIEKTPOOANHAM KA
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Onexkmpocmamu
Ka

Beruncnenue cui B3auM 0JIeHC TBHUSI TOUEYHBI X JIEKTPUUECKU X 32 PSAOB.

Beruncnenue HanpspKeHHOCTH 3JI€ KTPUYECKOTO IO OTHOTO M HE CKOJIBKU X TOYEYHBI X
INEKTPUUECKU X 3aPAI0B.

Beruncnenue noreHnmana 3JeKTPUUECKOTO MO JIS O JHOTO U HECKOJIbKUX TOYEUYHBIX ANEKTPUYECKH X
3aps10B. MI3MepeHne pa3HOCTH 110 TEHLIUAJIOB.

Wzmepenne sHEpTHH 3J71e KTPUUECKOTO MOJIS 3apsHKEHHOTO KOHAEHCATOopa.

Brruuciienne sHepTUH 3JIEKTPUY ECKOTO MO 3apSXKEHHOTO KOHIEH caTopa.

Pa3zpaboTka niaHa 1 BO3MOXKHOW CXEM bl JICHC TBHH 3 KCIIEP UM EHTAIbHOTO OIIp €/1eJIe HUs
3JIEKTPOEM KOCTH KOH IEHCATOpa U IM3 JIEKTPUUECKOM MPOHUIIAeMOCTH BE LLIECTBA.

[IpoBenenue cpaBHUTEIBLHOTO aHAJIW3a IPABUTALIMOHHOTO U 3JIEKTPOCTATUYECKOTO MoJIeH

Tocmosnnwiii
mok

OOBsICHEHHE TIPUPOJIbI 3 JIEKTPUIECKOTO TOKA B METaJUIAX, IJIEKTPOJIUTAX, Ta3aX, BAKYyME
HOJIyIPOBOJHUKAX

ITpuMeHeHHE 3JIEKTPOJIN3a B TEXHUKE

ITpoBeneHne cpaBHUTEILHOTO aHa JIM3a HECAM OCTOSATEIEHOTO M CaM OCTOS TEJIbHOTO Ta30BbIX Pa3psA 0B

Maenummuvie
s6nenus

Wzmepenne uHIy KIMM MAarHUTHO TO TOJIs. Beruucinenue cui, e CTBYIOIIM X HA IPOBO THUK C TOKOM B
MAarHuTHOM ToJe. Bbruuciaenue cui, Ae ACTBYIOIIK X Ha 3J1€ KTPUUECKUH 3aps 1, JBUXKY LLUICS B
MAarHMTHOM IIOJIE.

UccnenoBanue s1BIeH Ui JIEKTPOMArHUTHOW WH Iy KITMH, CaM OHMHTy KI[UH.

Berauciienue sHepTHU MarHUTHO TO moJist. OO0bACHEHHE TIPUHITUITA JIEHC TBHSI SIS KTPOIBUTATe JIsl.
OObsicCHEeHHE PUHIIMITIA ASHCTBUS T€HEPaTopa IEKTPUIECKOTO TOKa U 3JIe KTPOHU3MEPHUTEIIbHBIX
npubopoB. OOBsICHEHHUE MPUHIUIIA JICH CTBU ST Macc-CIIeKTporpada, yCKOPHUTENe i 3apsDKEHHBI X 9aC THII.
OOBsICHEHHNE POJIM MAarH UTHOTO TIOJIST 3€MJIM B )KU3HU PACcTEHU , )KUBOTHBIX, YEJIOBEKA.

[TpuBeneHUE MPUMEPOB MPAKTHIECKO IO TPUM EHEHUSI U3YYSHHBI X SIBJICHUH, 3aKOHOB, TPHOOPOB,
YCTPOMCTB.

[IpoBeneHue cpaBHUTEIHLHOIO aHAJIM3a CBOMCTB 1€ KTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOTO
MK TpUIecKu X oJieil. OObACHEH e HA IPUMEPE MAarHUTHBIX SIBJICHHH, MOYEeMY (H3UKY MOXKHO
paccMarpuBaTh KaK MeTaAUCIUITHHY

4. KOJIEB AHUSA 1 BOJITHbI

Mexanuuecku
e Konebanus

I/ICCJ'ICILOBaHl/Ie 3aBUCUM OCTHU nepno Ja Ko J]C6aHI/Iﬁ MaATEMATUYECCKOI0O MasiTHHUKA OT €0 JJIMHbI, MaCChl U
aMIUTATY bl KoJiebanuii. McceioBannue 3aBUCMMOCTH IIEPHOJA KOJICOAHHI Ipy3a Ha IPY KHHE OT €TI0
MacChl ¥ )KECTKOC TH Py KUHBI . BeIducieHne nepuoia Kojae0aHuii Ma TeM aTHUeCKOro MasTHHUKA T10
M3BECTHOMY 3HAYEHHUIO €r0 JJIMHBI. BhIduciieHne nepuoia KojebaHuii rpy3a Ha Py KHHE 110
N3BCCTHBIM 3HAUCHUAM €TI0 MACCHI U JKE€C TKOC TN pr)KI/IHBI. BLIpa6OTKa HAaBBIKOB BOC]'[pI/IHI/IM aThb,
aHaJ’lI/ISI/IpOBaTB, Hepepa6aTBIBaTB nu Hpe]l'BHBJ'IHTB I/IH(bOpMaHI/IIO B COOTBCTCTBHU C ITIOCTABJICHHBI MU
3a7a4aMu.

ITpuBeneHMEe TpUMEPOB aBTOKOJIeOATEIFHBIX MEXaHNUeCKI X cucTeM. [IpoBeneHne kmaccuukammn
KoJIeOaHMiT

Ynpyeue eonnvt

V3mepeHnne UIHHBI 3BYKOBOM BOJIHBI ITO pe3y JIbTaTaM HaOIIo ICHN i HHTep (hep eHINH 3BYKOBBIX BOJIH.
Ha6mio nerne u 00pICHEHNE SBICHUH HHTEP QepeHInH 1 U paKIUuy Me XaHUI €CKAX BOJIH.
IMpenctaBnenue o6aacTel MpUMEHEHHS Y IbTPa3ByKa U MEPCIEKTUBEI €r0 UCIIOIb30BAHNUS B
Pas3JIMYHBIX 00 JIACTSAX HAYKH, TEXHUKH, B MEIHUL HHE.

HN3noseHue CyTn KOJIOT HUECKH X TPO0OJIeM, CBsA3aH HBIX C BO3IeH CTBUEM 3BYKOBBIX BOJIH HAa OPTaHU3M
YeJIOBEeKa

Onexmpomaenu |Habitro ieHre OCHHILIO TPaMM rapMOHHYECKU X KO JICOAHUIT CHIIbI TOKA B IICTIH.

muvle H3mepenue 3IeKTpPOEMKOCTH KOHIeHcaTopa. V3MepeHie UHIYKTHBHOCTh KATyIIIKH.

xonebanus VccienoBaHue s BIIEH Usl JICKTPUYECKOTO PE30HAHCA B [IOCJIE0BA TE ILHOMN LIEMH .
IpoBeneHne aHa OruU MEKIAY PU3MYECKUMH BEIMYMHAM H, XapaKTCpHU3YIOIIMMH ME XaHUY €CKY 0 U
SJICKTPOMarHUTHY IO KOJi€0aTe/IbHbIE CUCTEMBI.
Pacuer 3HaueHHil CHIIBI TOKA M HAIPSDKEHHs Ha DJIEMEHTaX 1€ [TH [IEpEeM eHHOTO TOKa.
Vcere noBanue IpUHIIKAIA JCHC TBUS TpaHChopmaTopa. Mccere noBaHue PHUHIMITA ACiC TBUS TeHepaTopa
mepeMeHHOTOo Toka. Mcrmob30Ban e MIHTepHE Ta A1t TOMCKA HH(OPMAIUK O COBPEM EHHBIX CII0C00a X
nepeaayn 3JIEKTPOIHEPTHU

Dnexmpoma OcyllecTBIeHUE paaroNepeaadn u paauonpueMa. Mcecie 1oBaHne CBOMCTB 3JEKTPOMArHUTHBI X BOJIH C

2HUMHbLE MOMOIIBIO MOOHIBHOTO TeJieoHa.

60.1HbI Pa3BuTHE [IEH HOCTHOI'O O THOIICHHUS K H3y4aeMbIM Ha ypOKax (pu3n K1 00bEKTaM M OCBAaMBAaEMbBIM BHAM

JCATCIIBHOC TH. O0ObsicHEHHE MNPUHOUITHAAJBHOTO pa3Jndus NIPUPOJbl YIPYTUX U SJICKTPOMArHu THBI X
BOJIH. M310keHMEe Cy T DKO JIOTUYECKUX l'[pO6JIeM, CBA3aHHBIX C 3 JICKTPOMArHUTHBIM 1 KOJICOAHUSIMH K
poaHamu. OObscHEHUE POJIA 3 JICKTPOMATrHUTHBI X BOJIH B COBPEM CHHBI X UCCJICIOBAHUA X Bceenennoit

5. OITUKA
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Ilpupooa ceema |IlpuMeHeHNe Ha IPAaKTHKE 3aKOHOB OTPaKEHUS U ITPEJIOMJIICHUS CBETA IIPU PSIICHUH 3ajad.
OmnpeneneHne creKTpaibHBIX TPaHHUI] 9y BCTBUTE THHOC TH YeJIOBEYE CKOTO TJ1asa.
YMeHne cTpouTth U300 paKeHUS IIpe IMETOB, JaBaeMble TUH3aMH. PacdeT pacc TOSHHS OT JIMH3BI JI0
n300paxeHus mpeaMera. PacueT onTiudec Ko bl JMH3EL V3MepeHne GOoKyCHOTO pacCTOSHUS
JuH3bl. McnblTaHue MOJIeNIell MUKPOCKONA U Teldec Kona

Boanoguvie Habmto nenue siBnenu 1 MHTEp Qep eHIUH dJIEKTPOMarHu THEI X BOJTH. Habmio ienne siBine Hus aud pakinuu

ceolicmea 3NIeKTPOMAarHUTHBIX BOJIH. Habmo ieHue sBICHUS MOJSPU3ALUN A€ KTPOMArHU THEI X BONH. V3sMepenue

ceema JUTUHBI CBE TOBOI! BO JIHBI 110 pe3ylbTaTaM HaOIIo IeHUs sABIICHUS uHTepdepennun. Hab monenne
ABJNEHUs M@ pakuun cBeta. Hab mro/ie HUe sIBJICHNS NOJIIPU3AL MK U Mcniepcun cBeTta. [louck
pas3Nuuii ¥ CXOJCTBA MEXIY AM(PaKIMOHHBIM U JUCIEPCHOHHBIM CHEKTPAMH.
IIpuBeneHue NpUMepOB MOSBICHUS B IPUPOJE U UCIIO Ib30BAHHS B TEXHUKE SBICHUH
uHTep hepeHnny, M pakiiy, TOIIPH3a il U IUCTIepcHH cBeTa. [lepedncieHne MeTo10B TO3HA HAS,
KOTOpBIE ¥IC ITOJIB30BAHBI TPU N3yYEHHUH Y Ka3aHHBI X ABIICHUI

OcHoegvl OObsICHEHHE 3HAYMM OCTH oMbl Ta MaiikenbcoHa- Mopiu

CneyuanbHol dopmympoBaHUEe ITOCTYIATOB

meopuu O0mwscuenue > dexTa 3aMeie Husl BpEM EHI

omuocumenvrHocm | PacaeT sHEpTUH TTOKOS, MIMITYJIbCA, SHEPTHH CBOOOHOMN YacTHIIBI

u BripaboTka HaBBIKOB BOCHIP MHUMATh aHAJIU3UPOBATh, epepadaThIBATh U IPe AbSIBIATH HHPOPMAIUIO B
COOTBETCTBUH C ITOC TABICHHBIM U 3ala4aM 1

6. 2JIEMEHTBI KBAHTOBOW ® IBUKH
Keanmoeas Hab6monate hoTo3ne kipuueckuii 3¢ Gexr.
onmuxa OO0BscHATH 3aKk0HBI CTOJIETOBA U JaBJICHUE CBETA Ha OCHOBE KBAHTOBBIX MPECTABICHUI

Duszuka amoma

Breruucnenue JUIMHBI BOJIHBI € BpOﬁJlH 4aCTUIIBI C U3BEC THBIM 3HAYCHUEM HUMITYJIbCAa

Dusura
amommoz20 a0pa

IMpenctaBnenue o xapakTepe YeTHIPE X TUIIOB (PyHAAM CHTaIbHBIX B3aUM OICHCTBUH 3 IEMEHTaPHBI X
JaCTHUI B BHJC TAOJIUIIBI

7. CTPOEHUE BCEJEHHOM

Tpaxmuueckue |OcymiecTBIEHHE aCTPOHOMHUYECKH X HAO JIFOJICH Hid

O0CHOBbI Hcnonp3oBaH e 3Be3MHBIX KapT, INI00YCOB M aTIACOB B UCCJIEI0OBAHUSIX

acmponomuu  |OOBsICHEHHE Ky IBMUHAIIMH CBE THJI, SKJIMIITHKH, JBUKEHUS U a3 JlyHbl

Cmpoenue Uznoxenne xapaktepuc TUKHU: ['eIMONEH TPUYECKOM CUCTEMbI, BHJMMOTO JBUKCH U IIJIAHE T, Pa3BUTHL
Conneunon npezacraByieHnit o ComHeyHOM cucTeme, [ 'eoieHTpuIeckoil cucTeMe MUpa, 3Tall0B  CTAHOBJIE HUA
cucmemul TENMOLIEH TPUUECKOW CHCTEMBI MHPA.

O0mwsicHATh 3akoHbl Kennepa. OmnpenesieHre pacc TOSHUH U pa3MepoB Tel B CO THEUHOI cHucTeMe.
Tl'opusonTanbHbI napannakce. [l BikeHrne HEOECHBIX TeJ 0 1 Ielic TBUeM cril TAro TeHus. Onpe aeneHne
Macchbl HeOECHBIX Te 1.

BeipaboTka HaBBIKOB BOCIIPUHUMaTh aHAJIM3UPOBATh, TiepepadaThiBaTh U MPE AbSBIISATH HHPOPMAIIUIO B
COOTBETCTBHH C IOC TaBJICHHBIM M 3a1a4aM i

Ipupooa men

Wznosxxenne xapaKkTEPUCTHKMU: 3€MJIH U MJIAHET 36MHOM IPyIIbL.

Coaneunoui O0mbsicaenne nmoHsTist: CoTHEYHast CHCTeMa — KOMIUIEKC TeJI MMEIOIIU X 00IIIee MPOMC X0K JICHHUE .
cucmemol VYkazanue ocobOeHHOCTEH pupo el Mepkypusi, Benepsl u Mapca.

XapakTepu3oBaTh JIyHYy- €CTECTBEHHOTO CITy THUKA 3€MJIH

JaBatp xapaktepuctuky [lnanetam- rurantam, Manbim Te1am COJTHEUHOW CHUC TEMBI.
Cmpoenue, W3noxxenne ocoOeHHOCTEH Hallel rajakTukd, MiiedHoro myTH, aAudQy3HOH MaTepuu, APYTHX

960.1I0Y UL 36630
u Bcenennoti

3BE3THBIX CUCTEM - TaJIAKTHKH.

IloscHeHue noHsATHA- paclmpsromasics Beenennas.

3HaTh ¥ MOSICHATH OCHOBEI COBPEMEHHO M KOCMOJIOrHH. « KpacHoe cMmemenne» u 3akoH Xab0a.
Hecraunonapnas Becenennas A. A. @puamana. bonbioii B3pbIB. PenrkTtoBoe n3mydeHne. Y CKOpeHue
pacmpenus Beenennoit. «TeMHast sHEpTHS» U aHTUTATO TEHUE.

Amnanuz nocTikeHui Poccuu B OCBOGHUH KOCM MYECKOTO MPOCTPaHCTBA. Pa3paboTku COBETCKUX U
POCCHICKH X YUCHBIX B 00J1aCTH KOCM OHABTHKH.

Pe3yabTaThbl 00yueHHs
(0cBOEHHBIE YMEHHUsI, YC BO€ HHbIE 3HAHNS)

@D opMBI B MeTOABI KOHTPOJIS U OLie HKA
pe3yJIbTaToB 00y4e HUsI

- c(OPMUPOBAHHOCTh NPEACTABICHUI O POJIM H MECTe
(HM3MKN W acTPOHOMHH B COBPEMCHHOHM HAy4YHOH KapTHHE MUpa, 0O
cHCcTeMOOOpasyronei ponn GU3NKH B PasBUTAHM €CTECTBEHHBIX HAYK,

TeXHUKH W COBPEMCHHBIX TEXHOJOIWH, O BKJIaJe POCCHHUCKHUX W | paboThI,
3apyOeXHBIX YYCHBIX-QU3UKOB B pa3BUTHE HAyKH; IOHNMAaHWE | BHIOJHCHWE WHJIMBH Iy aJIbHBIX 32 JAHH H.
(pU3MYeCcKOi  CYNIHOCTH Ha0JIIOJAEMBIX  SIBICHHH  MHKPOMHpPaA, | DK3aMeH.

BrInoiHe HEE IPAK THYECKU X PadoT,
KOMOMHUPOBAaHHBIH ONpOC,
(pOHTATBHBIN ONPOC, CAMOCTOSITE IbHBIC
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MakpoMHpa W MeraMupa; T[OHUMaHHE pOJM AacTPOHOMHH B
MPaKTAYECKOW JeATEPHOCTA YeJIOBeKa W JANbHEWIIeM Hay4HO-
TE XHUYECKOM PAa3BUTHH, POJIM QU3UKHA B (OPMHUPOBAHUU KPyTO30pa U
(GYHKIMOHAILHOW ~ TPaMOTHOCTH  YeJIOBEeKa JUIS  peUIeHHs
MPaKTUIECKU X 32124,

- c(hOpMUPOBAHHOCTh YMEHHH paclo3HaBaTh (U3NIECKUE
sIBNIEHUS (POLECChl) U OOBSICHATH MX HA OCHOBE W3y4YECHHBIX 3aKOHOB!
paBHOMEpPHOE M PaBHOYCKOPEHHOE TPSIMOJMHEHHOE JBIKEHHE,
cBOOO/HOE MajeHue TeJ, MABWKEHHE IO OKPYXKHOCTH, HHEpPIUS,
B3aUMOJICHCTBUE TeJ, KoseOa TelIbHOE ABUIKEHHUE, PE30HAHC, BOJHOBOE
nmekeHne; M Qy3ust, OpOyHOBCKOE ABIDKCHUE, CTPOCHHE JKHIKOCTEH
W TBEPIBIX Tel, H3MEHeHWe OoO0beMa Tel TpU HarpeBaHWUU
(oxmaxKIeHWn), TENJIOBOE paBHOBECHE, HCIApeHHe, KOHJCHCAIus,
TUTABJICHUE, KPUCTAJJIM3AIUsl, KUTICHUE, BIXHOCTh BO3JyXa, CBS3b
CpelHel KWHETUYEeCKOW SHEPTHW TEMJIOBOTO JBIKCHUS MOJIEKYT C
a0COMIOTHOI TeMmIepaTypoil, MOBBINICHWE [aBICHHS ra3a IpPU €ro
HarpeBaHMH B 3aKpHITOM COCYJE, CBA3b MEXKIy IapamerpaMmu
COCTOSTHUSI Ta3a B MU30IMpoOLEccax; dIEKIpU3anus Tel, B3auMOJIeHC TBUE
3apsl0B, HarpeBaHHe TMPOBOJHHMKA C TOKOM, B3aUMOJCHCTBUE
MarHuTOB, 3 JEKTPOMArHUTHASL MHIyKIHA, JEHCTBUE MarHUTHOTO MOJISt
Ha NPOBOAHUK C TOKOM M IBIXKYUIMHCS 3apsij, 3JIeKTPOMAarHUTHbIE
Kosie0aHusl M BOJIHBI, HPSIMOJMHEHHOE pacHpOCTpaHEHHE CBETa,
OTpaXXCHHE,  TpEIOMJICHHe, HWHTepdepeHuus, mbpakmus ¢
MOJIAPHU3AINs CBETA, JUCIECPCUS CBETA; (HOTONICKIPUICCKHN () P EeKT,
CBETOBOE JIABJICHHWE, BO3HMKHOBEHHE JIMHEHYAaTOTO CHEKTpa aroMa
BOJIOPO/JIa, €CTECTBEHHAS! M UCKYCC TBEHHAS! PaJHOAKTHBHOCTb;

- BJIaICHKE OCHOBOIIOJIATAI0 UM U (DU3UYECKUMU TOHS THSIM U
W BeIMYMHAMH, XapaKTePU3YIOUMMHU  (HU3HYECKHE  MPOIECCHI
(CBSI3aHHBIMH C MEXaHHUYECKUM [BI)KCHHEM, B3aWMOJICHCTBUEM Ted,
MEXaHHUYEeCKUMH KOJIEOaHUSIMHU M BOJHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEILECTBA, TEMJIOBBIMHU MPOLECCAMU; INEKIPUUECKHUM U
MAarHUTHBIM TOJISIMH, 3JEKTPUUECKMM TOKOM, 3JIEKTPOMArHUTHBIM U
KoJIeOaHUSIMU M BOJHAMU; ONTHYECKUMM SBJIECHUSMHU; KBAaHTOBBIMHU
SIBICHUSIMH, CTPOEHHEM aToMa M aTOMHOTO s1pa, pailO0aKTH BHOCTBIO );
BJAJCHUE OCHOBOIOJIATalOIMMHM AaCTPOHOMMUYECKUMHU TOHSATUSIMH,
MO3BOJISIONIMMH  XapaKTepU30BaTh IPOIECCHI, TPOUCXO IAIIUE Ha
3Be3/laX, B 3BE3JHBIX CHCTEMAaX, B MEXTaJIaKTHIeCKOH CpeJe;
JIBIDKE HHE HEOEeCHBIX TeJl, SBOJIIONUIO 3Be3]1 U BeeneHn HOl;

- BlIaJIcHHE 3aKOHOMEPHOCTSAMH, 3aKOHAMH U TEOPHUSIMU
(3axkon BcemupHoro taroteHus, I, II u III 3akonsr HpioToHa, 3aK0H
COXpaHECHMS MEXaHHYECKOW DHEPTHH, 3aKOH COXpaHEHHs HMITYJIbCa,

OPUHLMI ~ CyNEpHO3ULMU  CWJI, [OPUHLUUI  PaBHOIPABHOCTH
MHEPLMANBHBIX CHUCTEM  OTCYETa;  MOJIEKY JIIPHO-KMHETHYECKYIO
TCOPUIO CTPOEHHUS BEILECTBA, IAa30BbIC 3aKOHBI, IEPBBIA 3aKOH

TEpMOJIMHAM KM, 3aKOH COXpPAaHEHHs 3JICKTPUYECKOro 3apsja, 3aKOH
Kynona, 3axon Owma misi yvactka nemnu, 3akoH Owma i 110 JTHOM
3JIEKTPUYECKOM  LEIH, 3aKOH Hxoynss -  JleHma, 3akoH
MEKTPOMArHUTHON HMHIYKIUH, 3aKOH COXPAaHEHUS JHEPTHH, 3aKOH
MPSMOJIMHEHHOTO PaclpOCTPaHEHUs! CBETa, 3aKOH OTPaXCHUS CBETa,
3aKOH IIPEJIOMJICHHS CBETa; 3aKOH COXPAaHEHHUS OHHEPIHH, 3aKOH
COXpaHEHMs HMMITyJIbCa, 3aKOH COXpaHEHHUS AJIEKTPUUECKOTO 3apsja,
3aKOH COXPaHEeHHWsS MAacCOBOTO 4YHWCIa, NOCTylatel bopa, 3akoH
PaIMOaKTHBHOTO paclaja); YBEpEHHOE HCIOJb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEH MpU aHanu3e GU3NUECKUX SIBJICHU I U IPOLIECCOB;

- YMEHUE YUYHUTHIBaTh TPAHMUIBI MPUMEHEHUs] H3y4YEHHBIX
(bu3nueckux MoJieieil: MaTepuanbHas TOYKa, MHEpIHMaibHas CUCTEMa
OoTcuera, WJealibHBIA Ta3; MOJICJIM CTPOCHHUS Ta3oB, JXKUIKOCTEH H
TBEP/ABIX TeJl, TOYCYHBIA OHJIEKTPUYECKUH 3apsii, saepHas MOJENb
aToMa, HyKJIOHHas MOJIeJb aTOMHOTO sipa MPH PEIleHUH (HHU3HUECKUAX
3aJa4;

- BlIaJIcHE OCHOBHBIMH METOJIAMU HAy4dyHOTO TIO3HAHWS,
WCTIONIb3yeMbIMU B (U3HKE: TPOBOAUTH TMPSAMBIE W KOCBEHHBIC
n3MepeHns (GU3MYECKUX BEIMYNH, BBIOMpAs ONTHMANBHBIN CIOCo0
W3MEpPEHUS] U UCIOJIB3YsI M3BECTHBIE METOJIBI OICHKH IOTPEIIHOCTEH
W3MEpEHUH, MPOBOAMWTH HCCIIEAOBAHUE 3aBHCUMOCTEH (HH3MUECKUX
BEJIMYMH C WCIOJb30BAHUEM MPSIMBIX HM3MEPEHHH, OOBSICHITH

IIpakTHyeckue padoThl

IIpakTHyeckas padora Nel. Pemenue 3agau
¢ mpodecCHOHATBPHON HATPABICHHOCTHIO .
IIpakTHyeckas padora Ne2. Pemenue 3agau
¢ mpodecCHOHATBHON HATPABICHHOCTHIO .
IMpakTuueckass pa6ora Ne3. Pemenue 3amau
¢ mpodeccHOHaIbHON HATPABICHHOCTBHIO .
IpakTuueckas padora Ned. Pemenue 3amau
¢ po¢ecCHOHANBHOM HAIIPABIEHHOCTHIO .
IIpakTuueckas padora NeS. Pemenue 3anau
¢ IpodeccHOHATIBFHOI HANIPaBJICHHOCTHIO .
IIpakTuyeckas padora Ne6. Pemenue 3anau
¢ IpodeccHOHATFHON HAIIPABICHHOCTHIO .
IIpakTHyeckas padora Ne7. Pemenue 3agaq
¢ mpodeCCHOHATBPHON HATPABICHHOCTHIO .
IIpakTHyeckas padora Ne8. Pemenue 3agau
¢ mpodecCHOHATBHON HATPABICHHOCTBHIO .
IMpakTuueckass padora Ne9. Pemenue 3amau
¢ mpodeccHOHaIbHON HATPABICHHOCTBHIO .
IMpakTuueckas padora Nel(. Pemenue
3a1a4 ¢ IpodeccuoHanbHOI
HaINpaBIEeHHOCTBIO .

IIpakTHyeckas pa6ora Nell. Pemenue
3a7a4 ¢ o QecCHOHATHHON
HaIpPaBJIEHHOCTHIO .

IIpakTHyeckas pabdora Nel2. Pemenue
3a7a4 ¢ mpoQeccuoHaTbHON

HAIIp aBIECHHOCTHIO .

IIpakTHyeckas padora Nel3. Pemenne
3a/1a4 ¢ 1npo(eccuoHaIbHON
HAaIpaBIE€HHOCTBIO .

IpakTuueckas padora Nel4. Pemienue
3a1a4 ¢ 1podeccuoHaIbHOI
HaIMpaBIEeHHOCTBIO .

IIpakTHyeckas pa6ora NelS. Pemenue
3a7a4 ¢ o QeccHOHATHHON
HaIpPaBJIEHHOCTHIO .

IIpakTHyeckas pab6ora Nel6. Pemenue
3a1a4 ¢ mpoQeccuoHaIbHON

HAIIP aBIEHHOCTHIO .

IIpakTHyeckas padéora Nel7. Pemenne
3a1a4 ¢ npo¢eccuoHaaIbHOR
HAaIpaBIE€HHOCTHIO .

IpakTuueckas pa6ora Nel8. Pemienue
3a1a4 ¢ IpoQeccuoHaIbHOI

HaIIPaBJIECHHOCTHIO .
IIpakTnueckass padora Ne 19. 3Be3napl u
CO3BE3MS . Hebecurie KOO PJIMHA THI.
3Be3HBIC KapThl

IIpakTHYeckasn pabora Ne 20.

OmpeneneHne pacCTOSIHUM W pa3MepoB Tl B
ConneyHoil cucTeme

IIpakTHyeckas pa6ora Ne 21. J/[Be rpynmsl
twiane T COJIHEYHOH CHC TEMBI.

JlabopaTopHbie padoThI

JlabopaTopHasi padota
Nel.M3yueHHEoJHO TO U3 M30IIP OLIECCOB
JlabopaTopnasi pabora Ne2 OmnpenesieHue
BJQXKHOC TH BO3 Ty Xa

JlabopaTopnasi pabdora Ne3 OmnpeneneHue
k03 PpUIMIEeHTa MMOBEP XHOCTHOTO HATSIKECHUS
JKHIKOCTH

JlaGopaTopHasi padora Ned. OmpeneneHue
IEKTPUICCKON EMKOCTH KOHJICHCATOPOB
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TMMOJIYYCHHBIC PE3YJIbTaThl, UCIIO JIB3YA (bnanecxne TCOpUH, 3aKOHBI U
TIOHSTHS, U JIeJIaTh BBIBOJIBI; COOIIOIaTh TpaBMiIa 0€30IaCHOTO TPY Ia
IPY MPOBEJCHUN HCCJICJIOBAaHHUI B paMKaX yueOHOTO SKCIEPHMEHTA U

y4eOHO-HCCIIeIOBATeILCKOM  AESITEIPHOCTH C  HCIIO Jb30BaHUEM
mU(GPOBBIX  HM3MEPUTENBHBIX  YCTPOHCTB M J1abOpaTOPHOTO
obopynoBanus; CcHOPMHUPOBAHHOCTh NPEINCTABICHUH O MeToAax

MOJIyYEHHUSI HAYYHBI X aC TPOHOM MU E€CKUX 3HAHUH;

- c(OPMUPOBAHHOCTh YMEHHS pPEIIaTh PacyeTHBIC 3a/Ja4ud C
SBHO 3aJaHHOW (PU3NYECKOW MOJENBI0, HCIOJB3Ys (QUINUECKHE
3aKOHBl M NPUHLMIBI; HA OCHOBE aHaIM3a yCJIOBUS 3a7aui BbIOUpPATh
(hHM3MYECKyI0 MOJENb, BBIIEISATh (PU3NICCKUE BEJIMYMHBI H (OpMYIIHI,
HEOOX0 IMMBIC JUI €€ PEeUICHUs, MPOBOAUTh pacdeThl U OIICHU BaTh
PEANTBHOCTD I0JIyYEHHOTO 3HAYeHHS (PU3MICCKOW BEJIMYMHBI;, PEIaTh
KaueCTBEHHbIE 3aJa4M, BBICTPAUBAs JIOTUYECKH HENPOTHUBOPECUUBYIO
LEMOYKYy pPacCyXJAeHHHl C Omopol Ha M3yuCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE 5 BIICH HS;

- cOPMHUPOBAHHOCTh yMEHUS TPHUMEHSTH TOJydeHHBIE
3HaHU Ui OOBSICHEHHS YCIOBUHM MpOTeKaHU (HU3NUYECKUX SIBICHU U B
OpUPOJe U VISl MPUHATHA MPAKTUUYECKHX PELIeHUH B MOBCEIHEBHOI
JKU3HU Ui 00ecrieueHusi 0€30MacHOCTH MPpU 0OpalleHun ¢ ObITOBBIMHU
npubopaMy U TeXHUYECKUMH yCTPOICTBAM U, CO XpaHEHUS 3J0POBbS U
COOJNFOICHUST HOPM OKOJIOTHYECKOTO IIOBEACHUS B OKpY’Karomel
cpefe; MNOHMMAaHHE HEOOX0MMOCTH MNPUMEHEHHs JOCTWXKEHUI
(DU3UKY ¥ TEXHOJIOTHI JUTSl PAlliOHATBHOTO MPUPOI0TIOJIE30 BaH U

- ¢ OpMHPOBAHHOCTH COOCTBEHHO I TIO3UINA o
OTHONICHUIO K (U3NYECKOW HWH(POpPMAIUH, MOJTyIaeMOd M3 pa3HBIX
WCTOYHHUKOB, YMEHHH WCIOJIb30BaTh IUPPOBBIE TEXHOJIOTHU JUIS
MOUCKA, CTPYKTYpHUPOBAHHSA, HHTEPNPETAMN U TMPEICTaBICHHUS
y4eOHOIl M Hay4YHO-TOMYJSAPHOW HHGOPMAIMU; pPa3BUTAE yMEHHH
KPUTHYECKOTO aHaJIn3a MoydaeM ol HH(O pMaIum;

- OBJaJICHHE YMEHUAMHU paboTaTh B TPYIIIE C BHIIOJIHEHHEM
Pa3IMUYHBIX COLMAIBHBIX pOJIEH, IUIAaHUPOBaTh pPaboOTy TPy,
palMOHANBbHO  pacHpenesiTe  JEATEeIbHOCTb B HECTAHJAp THBIX
CUTyallUsX, aleKBAaTHO OLIGHUBATh BKJIAJ KaXJOrO0 M3 YUYaCTHHKOB

TPYIIIBEI B peICHHE pacCMaTpUBAEM Oi IPOOIEMBI.

JlaGopaTopHas pabora NeS Omnpenenenne
YAEIBHOTO COTIPOTUBICHH S TPOBOJAHUKA.
JlaGopaTopHas padoTa Ne6. Omnpe nenenue
TEpMHUYECKOTO K03 PpuimeHTa
COTIPOTUBIICHUS] MEIH.

JlaGopaTopHas padoTta Ne7. M3mepenue
OC 1 BHY TpEHHETO CONPOTHUBJIICHHUS
HCTOYHHUKA TOKa.

JlaGopaTopHas padora Ne§. M3yuenue
3aKOHOB TIOCJIE IOBATEILHOTO U
MapasieIbHOroO COeINHEe HUI PO BOAHUKOB.
JladopaTopHasi pa6ora Ne9. lccienoBanue
3aBUCHM OCTH MOIIHOCTH JIaMIIBI
HaKaJIMBaHMSA O T HANIPSDKCHU 51 HA €€ 3aKIMaX.
JlabopaTopnasi padora NelQ) Omnpenesienue
KII[I ane K1ponIuTKu

JlabopaTopnas padora Nell Omnpe nenenue
UK TPO XMMUIECKOTO IKBHBAJICHTA MEIH
JlaGopaTtopHas pabGora Nel2. M3zyuenue
SIBTICHHS 3JICKTPOMAarHU THOW MH Iy KITHH
JlabopaTopHass pa6ora Nel3 Usyuenue
paboTsl Tpanchopmaropa

JlaGopaTopHas paGora Nel4. Ompenenenue
MoKa3ate sl IPe IOMJICHUS CTeKJIa
JladopaTopHas padora Nel5 Omnpe neneHue
JUTHHBI CBE TOBOM BOJIHBI C MOMOIIBIO

T PaKIMOHHON Pele TKHU.

JladopaTopHas padota Nel6 HaGnronen e
CIUTONIHOTO U JTMHEHYAaTOTO CHEKTPOB

KoHTpoab 1 01le HKa pacKpbIBatO TCS Yepe3 YCBOCHHBIC 3HAHUS U NIPHOOP €TCHHBIC 00y YaFOIUM HCSl Y M SHUS,
HarpaBJIeHHbIC Ha ()OPMHUPOBAHKE OOIIU X U PO (EeCCHOHATBHBIX KOMIICTCHIINH.
KoMmereHIiH 10 JKHBI OB Th COOTHECEHBI C ITPE IMETHBIMU Pe3yJIbTa TAM H.

Kon u
HAMMEHOBaHHUe

(hopmupyem bix
KOM Ile TeHI Mii

Pasnen/Tema

THn oeHOYHBIX Me poN pPUs THI

OKO1.Beibupars
CTIOCOOBI pemeHAs
3a/1a4

po ¢ ecCuoOHAIBHON
esI TeJIbHOC TH
TIPUMEHUTEIIBHO K
Pa3InIHBIM
KOHTEKCTaM

Paznen 1. Temsl
1.1.,12,13

- YCTHBIU 0IpOC;

Paznen 2. Temnl
2.1.,2.2.,23.

-(bpOoHTATBHEINA OIPOC;

-Ha0JII0 ICHHUE 3aX0JI0M BBITIO THEHHS JTAOOPATOPHEIX PaboT;

-OIICHKA BBINO JIHCHUS Ta00PaTOPHEIX paboT;

-OLIEHKA MPaKTUIECKU X paboT

(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO( eCCHOHATIBHOO PUEHTHPO BAaHHBI X3a
Jad);

Paszpen 3. Temsbl
3.1.,3.2.,3.3,,
34.,3.5.

-OIICHKa KOHTPOJILHBIX paboT;

-Ha0JI0 ICHHE 3aX0JJ0M BBITIOJIHCHHUS JJaDOPATOPHBIX PadoT;

-OIICHKA BBIIIO JIHCHUS JA0OPaTOPHBIX padoT;

-OIICHKA ITPaK THYSCKU X paboT

(penieHAsIKaYE CTBEHHBI X,pacd €THBIX,IIP O () eCCUOHATHHOO PUEHTHPO BAHHBI X32

Ja4);

Paznen 4. Temsl
4.1.,4.2.

-(hpoHTATBHEIA OIPOC;

-Ha0JII0 ICHHUE 3aX0JI0M BBITIO JTHCHHS JTA00PATOPHBIX PaboT;

-OIICHKA BBINIO JIHCHUS Ja00PaTOpHEIX padoT;

-OIICHKA NPaK THIECKUX paboT

(pemeHUsIKa49e CTBEHHBI X,pacd €THEIX,IPO( eCcCHOHATBFHOOPUCHTHPO BAHHBI X32
Jav);

OIICHKA TeC TOBBIX 3a JJAHUI;
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Paznen 5. Temnr
5.1,5.2.,53.

-yCTHBIH ompoc;

-HaOJI0 ICHHUE 3aX0JI0M BBIIO IHEHNUS JIAOOPATOPHBIX padoT;

-OIICHKA BBINIO JIHCHUS Ja00PaTOpHEIX paboT;

-OIICHKA MMPaK THIECKUX paboT

(pemeHUsAKaYE CTBEHHBI X,pacd €THEIX,IPO( eCCHOHATBHOO PUCHTHPO BAHHBI X3
Jad);

Pasznen 6. Tembl
6.1.,6.2.

HaOJIIOJICHUE 32X0 JI0M BBITIOJIHEH Msl MH I BUAY aIbHBIX IPOEKTOB U OLIEH Ka
BBITIOJTHEHHBI X IPOEK TOB;
OIICHKA TeC TOBBIX 3a JJAHUI;

Pasnen 7. Temnl
7.1.,72.,73,74

-YCTHBIN 0mpoc;
-OIIEHKA NMPaKTHYECKU X paboT
(peleHIsAKaY €CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHATIBHOO PUEHTHPO BAaHHBI X3a

s1ad);

OK 02.
Hcnonb3oBath
COBpEMEHHbIE
CpEJCTBA ITONCKA,
aHaIm3a u
HHTEpIIpETAn I
nHpOpMAaNUH, ’
nHPOpPMano HHBIE
TEXHOJIOTHH JUTs
BBINIOJIHEHHUS 32124
npo¢eccHOHAIBHON
JIesI TENBHOC TH

Pasnen 1. Temur
1.1.,12,1.3

- YCTHBIH onpoc;

Paznen 2. Temsl
2.1.,2.2.,23.

-(hpOoHTANBHEIA OIPOC;

-HaOJII0 ICHHUE 3aX0JI0M BBIIO IHEHNUS JIA0OPATOPHBIX padoT;

-OIICHKA BBIIIO JIHCHUS JTa00PaTOpHEIX padoT;

-OIICHKA NPaK THIECKUX paboT

(pemeHUsAKa4Ye CTBEHHBI X,pacd €THEIX,IPO( ecCHOHATBFHOO PUCHTHPO BAHHBI X3

nad);

Pasnen 3. Temur
3.1.,3.2.,3.3,,
34.,3.5.

-OIICHKA KOHTPOJBHBIX PaboT;

-Ha0JIr0 IGHNE 3aX0JI0M BBIIO JIHEHUSI JTaOOpaTOPHBIX padoT;

-OIICHKA BBITIO JIHCHUS JIAOOpaTOpHBIX paboT;

-O1ICHKA NPaKTHYECKU X paboT

(peleHUAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHAIBHOO PUEHTHPO BAaHHBI X3a
siad);

Pasnen 4. Temul
4.1.,4.2.

-bpoHTaNIBHEIA ompoc;

-Ha6J'I}0 JCHUC 3aXO0J0M BBIIIOJIHCHUA na6op ATOPHBIX pa6 OT;

-OIICHKA BBIIIO JIHCHHUS Ja0OPaTOpHEIX padoT;

-OIICHKa HpaKTI/I‘{eCKI/I X pa6 oT

(peHIeHI/IS[Ka‘IC CTBCHHBI X,p acy eTHLIX,HpO(b €CC I/IOH&HBHOOPI/IGHTI/IPO BAHHBI X3a
maq);

-OIICHKA TCC TOBBIX 3aJla HUU,

Paznen 5. Temnr
5.1.,5.2.,53.

-yCTHBIH 01poc;

-Ha0JIF0 ICHHE 3aX0JJ0M BBITIO THEHHUS JTaOOPATOPHBIX PaboT;

-OLI€HKA BBITIO IHEHUS TaOOPATOPHBIX padoT;

-OIIEHKA NPaK THYECKU X paboT

(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCcCHOHAIBHOO PUEHTHPO BAHHBI X3a
Jad);

Paznen 6. Temsl
6.1.,6.2.

-Ha6J'I}OZ[€HI/Ie 3aX0J0M BBIIIOJIHCHUA WHAWUBU Y AJIbHBIX IIPOCKTOB U OLICHKA
BBITIOJTHCHHBI X ITIPOCKTOB;
-OIICHKAa TCC TOBBIX 3a/id HPII>II;

Paznen 7. Tembl
7.1.,7.2.73,7.4

-YCTHBIA OIIPOC;
-OlIeHKA MPaKTHIECKU X paboT
(penieHUsIKaYE CTBEHHBI X,pacd €THBIX,IIP O () €CCUOHATHHOO PUEHTHP O BAHHBI X32

Jad);

OK 03. ITnanupoBaTth
" p€aan30BbIBA Th
coOCTBEHHOE
npodeccrnoHaTbHOE U
JMYHOCTHOC pa3BUTHUC,
NP EANPUHUM ATE€IbCKY
10 IC€1TCJIbHOCTh B
npo ¢ eccHOHAIBHON
cdepe, ucroIbp30BaTh
3HaHUS 1O
(uHAHCOBOH
T'paMOTHOCTH B
pa3IudHbIX
JKHU3HCHHBI X

CUTyalusa X

Paznen 1. Temnr

- YCTHBIH 01IpOC;

1.1,12,1.3
Pazpen 2. Temsr | -¢poHTANBHEIHA OMPOC;
2.1.,2.2.,23. -Ha0JII0 ICHHE 3aX0JJ0M BBITIO THEHHUS TaOOPATOPHBIX PaboT;

-OIICHKA BBINO JIHCHUS Ta00PaTOPHEIX paboT;
-OLIEHKA MPaKTUIECKU X paboT
(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCcCHOHAIBHOO PUEHTHPOBAHHBI X3a

Jia4);

Pasznen 3. Temsbl
3.1.,3.2.,3.3,,
34.,3.5.

-OLIEHKa KOHTPOJIBHBIX paboT;

-Ha0JII0 ISHHUE 3aX0JI0M BBINOJIHEHHUS JIaOOPATOPHBIX padoT;

-OIICHKA BBIIO JIHEHUS J1Ta00PaTOPHBIX padoT;

-OIICHKA NPaKTHIECKU X paboT

(pemeHUsIKa4e CTBEHHBI X, pacd eTHEIX,TPO( eCCHOHATBFHOO pUECHTHPOBAHHBI X32
Aaq);

Paznen 7. Temsbl
7.1.,7.2.73,7.4

-yCTHBIH onpoc;

-OIICHKA NPaK THYECKU X paboT

(pemeHUsAKaYe CTBEHHBI X,pacd €THEIX,TPO( ecCHOHATTFHOO PUCHTHPO BAHHBI X32
Jad);
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OK 04. D pexmnBHO
B3aUM OJICHICTBOBATh
u paboTaTh B

KOJUIC KTUBE H
KOMaHjIe

Paznen 1. Temnr

- YCTHBIH 01pOC;

1.1,1.2,1.3
Pasmen 2. Temsr | -¢poHTANBHEIH OMpOC;
2.1.,2.2.,23. -Ha0JII0 ICHHUE 3aX0JI0M BBITIO THCHHUS JTAOOPATOPHEIX PaboT;

-OIICHKA BBINO JIHCHUS Ta00PaTOPHEIX padoT;

-OIICHKA NIPaK THIECKUX paboT

(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO( eCCHOHATIBHOO PUEHTHPO BAaHHBI X3a
Jad);

Pasznen 3. Temsul
3.1.,3.2.,3.3,,
34.,3.5.

-OLIEHKa KOHTPOJIBHBIX paboT;

-Ha0JII0 IGHUE 3aX0JI0M BBIIO JIHEHUSI JTaOOpaTOPHBIX padoT;

-OIICHKA BBIIO JIHEHUS J1TA00PaTOPHBIX padoT;

-OIICHKA NPaKTHIECKU X paboT

(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHAIBHOO PUEHTHPOBAHHBI X3a
s1a4);

Paznen 4. Temsl
4.1.,4.2.

-(bpOoHTANBHEIA OIPOC;

-Ha0JII0 IeHHE 3aX0JI0M BBITIO JTHEHHS JTAOOPATOPHEIX PaboT;

-OIICHKA BBIIIO JTHCHUS JTaO0PaTOpHEIX padoT;

-OIICHKA NTPaK THIECKUX paboT

(pemeHUsAKaYE CTBEHHBI X,pacd €THEIX,IPO( eCCHOHATBHOO PUCHTHPO BAHHBI X3
Jadv);

-OlIEHKa TEC TOBBIX 3aJ1a HUI;

Pasnen 5. Temnl
5.1.,5.2.,5.3.

-YCTHBII 0mpoc;

-Ha0JII0 ICHUE 3aX0JI0M BBINIO JIHEHHUS JIA0OPATOPHBIX paboT;

-OIICHKA BBITIO JIHCHUS JIAOOpaTOpHBIX paboT;

-OLIEHKA MTPaKTUIECKU X paboT

(pemeHHUsIKa4Ye CTBEHHBI X, pacd €THEIX,TPO( eCCHOHATBPHOO pUCHTHPO BAHHBI X3
zia4);

Pasnen 6. Tembr
6.1.,6.2.

-Ha0JIF0 ICHUE 3aX0JI0M BBIIO JTHEHHUS WH IMBU Ay AITbHBIX IPOCKTOB M OI[CHKA
BBITIOJTHEHHBI X IIPOEK TOB;
-OIIeHKA TeC TOBBIX 3aJia HUM;

Paznen 7. Temnl
7.1.,7.2.73,7.4

-yCTHBIH onpoc;

-OIICHKA NTPaK THYECKU X paboT

(pemeHUsAKa4Ye CTBEHHBI X,pacd €THEIX,TPO( eCcCHOHATFHOO pUCHTHPO BAHHBI X32
Jad);

OK 05. OcymecTBusi b
YCTHYIO

MTUCHM CHHY IO

KOMM YHHUKAIUIO Ha
rocy Iap CTBEHHOM
si3pIke Poccuiickoi
denepanuu ¢ y4eToM
ocobeHHoCTEN
COLMANBHOIO U
KYJIbTY PHOTO
KOHTEKCTA

Paznen 1. Temnr

- YCTHBIHI 01IpOC;

1.1,12,1.3
Pazpen 2. Temsr | -¢poOHTANBHEIN OMPOC;
2.1.,22.,2.3. -Ha0JIr0 IGHUE 3aX0JJ0M BBIIIO JIHEHUSI JTa0OpaTOPHBIX padoT;

-OIICHKA BBITIO JIHCHUS JIA0OpaTOPHBIX paboT;

-OIICHKA NMPaKTHYCCKU X padboT

(pemeHHUsIKa4Ye CTBEHHBI X,pacd €THEIX, TP O( eCCHOHATBHOO PUCHTHPO BAHHBI X32
Jiad);

Pasnen 3. Temur
3.1.,3.2.,3.3,,
3.4,3.5.

-OlleHKa KOHTPOJILHBIX paboT;

-Ha0JTF0 ICHUE 3aX0JI0M BBIIO JTHEHHS JTAOOPATOPHBIX padoT;

-OIICHKA BBIIIO JIHCHHUS Ja00OPaTOpHEIX padoT;

-OIICHKA NTPaK THYECKUX paboT

(pemeHI/mKaqe CTBCHHBI X,pacd eTHLIX,HpO(b ecC HOHAJIbBHOO pPUCHTHUPO BAHHBI X34
Jiay);

Paznen 4. Temnl
4.1.,4.2.

-(hpOHTATBHEIA OIPOC;

-Ha0JII0 ICHHE 3aX0JJ0M BBITIO THEHHUS TaOOPATOPHBIX PaboT,;

-OIICHKA BBINO JIHCHUS Ta00PaTOPHBIX padoT;

-OLIEHKA MPaKTUIECKU X paboT

(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHATIBHOO PUEHTHPO BAaHHBI X3a
Ja);

-OIICHKA TEeC TOBBIX 33/1a HUH;

Pasnen 5. Temnl
5.1.,5.2.,5.3.

-YCTHBIN OIIPOC;

-Ha0JIF0 ICHHE 3aX0JJ0M BBITIOJIHCHHUS JTADOPATOPHBIX PadoT;

-OIICHKA BBIIIO JIHCHHUS Ja00OPaTOPHBIX padoT;

-OlIeHKA MPaKTHIECKU X paboT

(penieHUsIKaYE CTBEHHBI X,pacd €THBIX,IIP 0 () €CCUOHATHHOO PHEHTHPO BAHHBI X32

Jiaq);

Paznen 6. Temsl
6.1.,6.2.

-Ha0JTr0 JICHUE 32X0JI0M BBITIO JTHEHUS WH IUBU Iy AITHHBIX POEKTOB M OI[EHKA
BBINIOJTHEHHBI X IIPOEKTOB;
-OIICHKA TeC TOBBIX 3aa HUI;

Paznen 7. Temnl

-YCTHBIH 01poc;
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7.1.,7.2.73,7.4

-OIICHKA NPaK THIECKUX paboT
(pemeHUsKa4e CTBEHHBI X,pacd €THEIX,TPO( eCCHOHATFHOO pUEHTHPO BAHHBI X32
Jadq);

OK 06. IlposBiath
Tpa)kIaHC KO-
TaTPUOTUUECKY O
TIO3HIIHIO,

JIEM OHCTPHPOBATh
OCO3HaHHOE
MOBEJICHHE Ha OCHOBE
TpaJIMIMOHHBI X
00IIeYeTOBECUCCKH X
IIEHHOCTEH, B TOM
YHUCIIE C yYETOM

Paznen 1. Temnr

- YCTHBIH 01IpOC;

1.1.,1.2,13
Pazpen 2. Tems!l | -hpOHTANBHEIN OMPOC;
2.1.,2.2.,23. -Ha0JIF0 ICHHE 3aX0JJ0M BBITIO THEHHUS JTaOOPATOPHBIX PaboT;

-OLIEHKA BBITIO IHEHUS TaOOPaTOPHBIX padoT;

-O1ICHKA NPaKTHYECKU X paboT

(peleHUsAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCcCHOHAIBHO O PUEHTHPO BAaHHBI X3a
Jad);

Pasnen 3., Temsl
3.1.,3.2.,3.3,,
34.,3.5.

-OCHKa KOHTPOJIbHbIX pa60T;
-Ha0 110 JICHHUEC 3aXO0/IOM BBIIIO IHCHUA na6op ATOPHBIX pa6 OT;
-OLICHKA BBIIO JIHCHUA 11ab OpPaTOpPHBIX pa6 OT;

rapM OHHU3aIHH -OIICHKA NTPaK TAYECKU X paboT
MEXHAIIMOHAJIBHBIX 1 (pemeHUsIKa4e CTBEHHBI X,pacd €THEIX,TPO( eCCHOHATBFHOO pUEHTHPO BAHHBI X32
MEXP eITUTHO3HBIX nay);
OTHOIICHHUI, Pasnien 4., Tembl | -(QpoHTaNbHBIN OMpoOC;
NPUMEHATL CTAHAAPTHI| 4.1., 4.2, -Ha0JIr0 ICHNE 3aX0JI0M BBITIO JTHEHUS JTA00OpaTOPHBIX paboT;
AHTUKOPPYNIIUOHHOTO -OIICHKA BBINO JIHCHUS Ta00PaTOPHBIX padorT;
TIOBEACHHA -OIICHKA NMPAK THIECKUX paboT
(peneHUsAKa4Ye CTBEHHBI X, pacd €THEIX,IPO( ecCHOHATBHOO PUCHTHPO BAHHBI X3a
Ja);
-OlIEHKa TEC TOBBIX 3aJ1a HUI;
Pazpen 7. Templ | -ycTHBIN onpoc;
7.1.,7.2.7.3,7.4 | -ollcHKa MPAaKTHYECKUX paboT
(peleHUAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHAIBHOO PUEHTHPO BAaHHBI X3a
n1ad);
OK 07. Paznen 1. Tembt . )
Coneiic TBOBATS 11,12, 1.3 | yermemonpos
COXpaHEHHIO Paznen 2. Tembl | -GpoHTaNBHBINA OMPOC;
OKpyXarouei cpensl, | 2.1.,2.2.,2.3. -Ha0J1I0 IGHNE 3aX0JI0M BBIIO JIHEHUSI JTaOOpaTOPHBIX padoT;
pecypcocOepexeHuro, -OIICHKA BBIIO JIHEHUS J1Ta00PaTOPHBIX padoT;

NPUMCHATH 3HAHU A 00
HU3MCHCHHH KJIMMaTa,

-OLCHKA MPaKTUICCKU X pa6 oT
(pemeHHﬂKaqe CTBCHHBI X,paCcd €THbI X,HpO(l) C€CCHUOHAJIbHOOPHUCHTUPOBAHHBI X3a

TP UHITAIIBI Haq);
0OepEXITHBOTO Paznen 3. Tembl | -OlleHKa KOHTPOJIBHBIX paboT;
TpON3BOJICTBA, 3.1.,3.2,33., -Ha0JTf0 JICHUE 3aX0JI0M BBITIO JTHEHUS JTA0OPATOPHBIX padoT;
3¢ pexTHBHO 3.4.,3.5. -OLIEHKA BBIINO JIHEHUS JTa00PATOPHBIX paboT;
Jeiic TBOBaTh B -OIICHKA NPaK THIECKUX paboT
4P e3BBIYANHBIX (pemeHUsIKa4e CTBEHHBI X,pacd €THEIX,TPO( ecCHOHATBHOO pUCHTHPO BAHHBI X32
CUTYyaIus X maq);
Pazpen 4. Temsr | -¢poHTANBHEINA OMPOC;
4.1.,4.2. -Ha0JIr0 IGHNE 3aX0JI0M BBIIIO JTHEHUSI JTa0OpaTOPHBIX padoT;
-OLICHKA BBITIO JIHEHUS TaOOPATOPHBIX padoT;
-OIIeHKA NMPaKTHYECKUX paboT
(peleHMAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHATIBHOO PUEHTHPO BAaHHBI X3a
Jad);
-OIICHKA TeC TOBBIX 331a HUH;
Paznen 6. Tembl | -HaOJI0JeHME 3aXOJOM BBIIIO JTHEHUS! MH IMBH Iy AIbHBIX IPOEKTOB M OLICHKA
6.1.,6.2. BBITNOJIHEHHBI X IIPOEKTOB;
-OIICHKA TeC TOBBIX 3aJia HUH;
Paznen 7. Tembr _YCTHBIH OTIPOC;
71,7.2.73,74 | Guenxa MpaKTHIEeCKUX paboT
(peueHUsIKa4e CTBEHHBI X,pacd €THEIX,IPO( ecCHOHATBHOO PUCHTHPO BAHHBI X3
Jad);
TIK Paznen 1. Temsl

1.1,12,13

- YCTHBIH 0npoc;

Paznen 2. Temsl
2.1,2.2.,2.3.

-(hpOoHTANBHEINA OIPOC;

-HaOJII0 IEHHUE 3aX0JI0M BBIIO IHEHNUS JIA0OPATOPHBIX padoT;

-OIICHKA BBIIIO JIHCHUS Ja00PaTOPHEIX padoT;

-OIICHKA NPaK THIECKUX paboT

(pemeHUsAKa4Ye CTBEHHBI X,pacd €THEIX,IPO( ecCHOHATBHOO PUCHTHPO BAHHBI X32
Jad);
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Paznen 3. Temnr
3.1,3.2.,3.3,,
34.,3.5.

Jiay);

-OIICHKA KOHTPOJIBHBIX paboT;

-HaOJI0 ICHHUE 3aX0JI0M BBIIO IHEHNUS JIAOOPATOPHBIX padoT;

-OIICHKA BBINIO JIHCHUS Ja00PaTOpHEIX paboT;

-OIICHKA MMPaK THIECKUX paboT

(pemeHUsAKa4Ye CTBEHHBI X,pacd €THEIX,IPO( eCCHOHATBFHOO PUCHTHPO BAHHBI X32

Pasznen 4. Tembl
4.1.,4.2.

na);

-ppoHTanBHEIHA ompoc;

-Ha0JII0 ICHUE 3aX0JI0M BBINIO JIHEHHUS JIA0OPATOPHBIX padoT;

-OLICHKA BBITIO JIHEHUS TaOOPaTOPHBIX paboT;

-OIICHKA NPaKTHIECKU X paboT

(peleHIsAKaue CTBEHHBI X,pacy €THBIX,IIPO(eCCHOHAIBHOO PUEHTHPO BAaHHBI X3a

-OIICHKA TeC TOBBIX 3aJIa HUU;

Paznen 5. Temsl

-yCTHBIH onpoc;

5.1,5.2,53. -Ha0JII0 IEHHE 3aX0JI0M BBITIOJTHEHHS JTAOOPATOPHEIX PaboT;
-OIICHKA BBIITIO JTHEHUS JaOOPaTOpHEIX padoT;
-OIICHKA NMPaK THIECKUX paboT
(pemeHUsAKa4Ye CTBEHHBI X,pacd €THEIX,IPO( ecCHOHATBFHOO PUCHTHPO BAHHBI X32
Had);
IIpomexyTouHas | 3K3aMeH
aTTecTalu s

Pe3ysbTarhl (IMYHOCTHBIE pe3yJibTAThI)

JIP peajiM3auuu Npor pamMm bl BOCIIM TAH U5,

(I)OprI N METOAbI KOHTPOJIA OLIC HKU

IJ(I(;Z,I onpejeJieHHble 0T PacjeBbLIMHU TPe 00BAHUSIM U K
JeJIOBBIM Ka4ecTBaM JHUYHOCTH
JleHb 3/10pOBbs
Ipo¢unakruueckas 6ece ja «AIKO3aBHUCUMOCTb U
HapKO3aBHCUM OCTbY,
Kuwxnas BelcTaBka «CkaXkeM HapKOTHKaM HeT!»
Bcepoccutickuit pectuans Haykun "NAUKA 0+", sxckypcust
10 THUIIEPMY3EI0
P 3aboTamuiicsa o 3aIIUTe OKpYIKAIOIIEeH cpembl, VYyactue B «9xo — Mapadone «Crail MaKyIaTypy - Cllacu
10 coOCTBEHHOH M 4yXKO0if 6€30TTaCHOCTH, B TOM YHCIIE | IepeBo!»
1 pOBO. JleHs pyccKO# HayKH: CTyAeHYecKas KOH( epeHIs, KPYyTIbIil
CTOJI, UCKYCCHSL.
Bceepoccuniickuii ypok « DK0JIOTHS U SHEPTOCOEepeKEHUE» B
pamkax Beepoccuiickoro ¢ecTuBais sHEprocOepeKeHus:
«Bwmecre Spue!»
Jlenp kocMoHaBTU KM: OHJIaliH-BBIC TaBKA B YeCTh 60-1eTHs
noJieta B kocMoc KOpust 'arapuna
I'oTOBBII COOTBETC TBOBATH OXKH IAHUSAM WH By gyanbHble 3alLUThl IPOEKTOB
paboTonaTesieil: mpo eKTHO -MBICIISIIHH
3¢ G eKTHBHO B3aMM OJICHC TBYIOIIHI C YJICHAMHU
KOMAaHJIBI ¥ CO TPYJHHYAIOIINH ¢ IPYTHUMH JIO IbMH,
jp | ocosHanHo BEINTOJTHAIOMAHN 1Tpo (eccHoHaIbHBIC
21 TpeOOBaHMs, O TBE TCTBEHHBIH, ITyHK Ty AIEHBI 1,

JCITUTT TMHAPO BAHHBIH , TPY JOTFOOUBBI i,
KPUTHUYECKU MBICIAIINN, Halle ICHHBIN Ha
JIOCTHIKCHHE TI0C TABJIC HHBI X LIECJICH;

JIEM OHCTPHUP Y IOUIHMH PO ecCUOHATBHYIO
JKU3HECTOM KOCTh
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