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YTBEPKIAECHHOM ITpuKa3oM Munucrepcrsa npocsemenus Poccniickoit denepannu ot
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anmaparoB M CHUCTEM, YTBEPXKICHHOTO TmpukazoM MwuHoOpHayku Poccunm ot
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1. IACHOOPT PABOYEW HNPOI'PAMMbBbI YUEBHOI'O IPEJMETA
OU3UKA

1.1.001acTh NPUMeEHEHNSI MPOTrPaMMbI
Peanuzanus cpegnero ob6mero obpazosanus B npenenax OIl CITO mo mporpamme

MOATOTOBKHU CIIEIIMAJIMCTOB CPEAHEro 3BeHa 1o cnenuanbHocTy 12.02.10 MoHTax,
TEXHUYECKOEC OOCTY)KMBAHHEC ¥ PEMOHT OHOTEXHMYECKUX W MEIUITMHCKHUX
annaparoB u cuctem B coorBeTcTBUM ¢ OI'OC CIIO no cnenuansHoctu 12.02.10
MoHTax, TEXHUYECKOE 00CITyKUBAHUE U PEMOHT OMOTEXHUYECKUX U MEAUIIMHCKUX
anmaparoB U cucteM ¢ yuetoMm TpebdoBanuii ®I'OC cpeanero obiiero oopazoBanus,
yTBEPKACHHOTO TpukazoM MuHoOpHayku Poccum ot 17.05.2012 1. Ne 413, c
U3MEHEHUSIMH, BHECEHHBIMU MpUKa3oM MuHHCTepcTBa NpocBelienust Poccuiickoi
Odeneparuu ot 12 aBrycra 2022 1. No732 u ot 27 nekabps 2023 1. Nel028, u
denepanbHOl 00pa30BaTENBLHON MPOTPAMMBI  CPEIHETO O00IIero 00pa3oBaHMS,
YTBEPXKIAECHHOM ITpuka3oM Munucrepcrsa npocsemenus Poceniickont denepannu ot
18 mast 2023 . Ne 371.

1.2.00mas xapakTepucTuKa y4eOHOI0 nmpeamera

[Iporpamma no ¢usrke 6a30BOro ypoBHSI Ha YPOBHE CpPEAHET0 OOIIero oopa3oBaHus
pazpaboTaHa Ha OCHOBE TIOJIOKEHUW M TpeOOBaHUN K pe3yJbTaraM OCBOEHUS
OCHOBHOM 00pazoBatenbHON nporpaMmbl, ipencraBieHHbIX B PI'OC COO, a takxke ¢
yuétom (penepanbHOM paboueii mporpaMMbl BOCIIUTAHUS M KOHIETIIUN TTPETIOaBaHus
yueOHoro mpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
depaepalnu, peann3yrolux 0CHOBHbIE 00pa30BaTeIbHbIE MPOrPaAMMBI.

1.3. Hean y4yeOHOro mpeamera
(bopMHpOBaHME MHTEpPECAa M CTPEMJICHHS, OOyYAIOMIMXCS K HAyYHOMY H3yUYEHUIO
MIPUPO/IbI, Pa3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUA O HAayyHOM METO/A€ NO3HaHUs U (OPMHUpPOBAHUE
MCCJIeI0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIKUM SIBJICHUSM;

(opMUpOBaHME HAy4YHOI'O MHUPOBO33PEHUSI KaK pe3ysbTara M3Y4YeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (PU3UKU;

(dopMupoBaHUE YMEHUH OOBSICHITH SIBICHUS C HUCIHOJIb30BAaHUEM (PUIUUECKUX
3HAHWI U HAYYHBIX JJOKA3aTEIbCTB;

(GopMupoBaHUE TMpENCTaBICHUM O ponu (U3UKKA Uil Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHA.
JlocTH:keHHMe J3THX Hejiedl o0ecrmeYnBaeTCs pelIeHHeM CJeAYIIMX 3aAa4 B
npouecce U3y4eHus Kypca (M3MKHM Ha YPOBHe CpeHero o0uero oopa3oBaHus:

NpUOOPETEHUE CUCTEMBbI 3HAHMK 00 OO0mMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAsT MEXAHHUKY, MOJEKYJISPHYIO (PU3UKY, SIEKTPOAUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHThI ACTPODU3HUKY;



(dbopMHUpOBaHUE YMEHUW MPUMEHATH TEOPETHUECKUE 3HAHUS i1 OObSICHEHUS
(¢u3NYecKUX SBICHUN B MPUPOAE U AJIA NPHUHATHS MPAKTUUYECKUX PEIICHUH B
MOBCEHECBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEIIECHUs PA3IMYHBIX 337a4 C SIBHO 3aJlaHHON (pu3myeckoit
MOJIENIBIO, 3a/a4, I10/Ipa3yMEBAOIINX CaMOCTOSTEIBbHOE CO3AaHHE (U3NYECKOU
MOJIEJIY, a[IEKBaTHOM YCIIOBUSM 3a/1a4H;

NOHUMaHuEe (PU3NUECKUX OCHOB M NMPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSAHUSA HA OKPYKAIOLLYIO CPELNY;

OBJIAJICHUE METONAMH CaMOCTOATEJIBHOIO IUIAHUPOBAHUSA U NPOBEICHMS
bu3nyecKux HKCIEPUMEHTOB, aHajdW3a W  HUHTEpHIpeTanuu  HHQPOpMAaIHH,
ONPENEIICHUs] TOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTara;

CO3JaHME YCJIOBUM JUISl PA3BUTUS YMEHUU IPOEKTHO-HUCCIEA0BATENBCKOM,
TBOPYECKOM JAESATEIBHOCTH.

1.4 Mecto yyeOHoOro npeamera ¢pusuka B crpykrype IIICC3

VY4eOHblll mpeaMeT (Qu3uKa SBISETCS Y4EOHBIM MPEIMETOM O00s3aTeabHOU

npeaMeTHON oOmactu  «ectectBeHHble Haykuw» @OI'OC  cpemnero  ooOiero
oOpa3zoBaHus.
B ydeOHOM miaHe 00pa3oBaTeabHOM MpOrpamMMbl yUEOHBIM MpEeAMET «(PU3UKa»
BXOJMUT B cOCTaB oOmieoOpa3zoBaTenbHOr0 1ukia. [Ipu 3ToM n3yueHue yuyeOHOTO
npeaMera (u3MKa MPEeIycCMOTPEHO Ha 0a30BOM YpPOBHE M HANpaBiIeHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METOIIPEIMETHBIX U MTPEAMETHBIX PE3YJIBTAaTOB.

2. IlnaHupyemsble pe3yJibTAThI OCBOCHHS Y4eOHOro npeamera «Dusuka»
OcBoenune coaepxkanus mnpeamera «@Dusmkay o00ecTeunBaeT JAOCTHKECHUE
00y4aroIUMHUCS CIEAYIOMIMNX PE3YIbTATOB:
* IUYHOCMHBIX
JlnyHOCTHBIE peE3yabTaThl OCBOEHUSI ydeOHoro mnpeamera «Duszukay TOTKHBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTH OOYYarOIIUXCS PYyKOBOJCTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEH TMMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOrO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITa U OIIBITA AEATEIBHOCTH B IPOLIECCE peaIn3allii OCHOBHBIX HaIlPaBJICHUMN
BOCIIUTATEIIbHOM AEATENIBHOCTH, B TOM YUCJIE B YACTH:
1) rpakaIaHCKOr0 BOCIIUTAHUS:
c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMK OOydYaroOIIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO OOIECTBA; MPUHATHE TPATULIHUOHHBIX
0O0IIEYeTTOBEUCCKUX TYMAaHUCTHICCKUX U IEMOKPATHICCKHUX IIEHHOCTEH; TOTOBHOCTH
BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpPEcax TpakJaHCKOro OOIIeCTBa,
y4acTBOBaTh B CaMOYIPaBJICHUM B O0pa30BaTeIbHON OpraHu3aluy; YyMEHHUE
B3aUMOJICVICTBOBAaTh C COLMAJIBHBIMM HWHCTUTYTaMHU B COOTBETCTBHUM C WX
GyHKIMSMA MW Ha3HAYEHHWEM; TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM
JESTEIIbHOCTH;
2) NaTpMOTHYECKOr0 BOCIMTAHUSA: CHOPMUPOBAHHOCTH POCCUICKON IPasKIaHCKOM
UJICHTUYHOCTH, M[aTPUOTHU3Ma; L[IEHHOCTHOE OTHOLICHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, TJOCTHKCHHSIM POCCUMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;



3) AYyXOBHO-HPABCTBEHHOI0 BOCIHUTAHUA: CPOPMUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, OTUYECKOIO IMOBEACHUS; CIIOCOOHOCTh OIIEHUBAaTh CUTYalMIO0 U
MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH, B TOM YHCII€ B JACSITEIBHOCTH Y4YEHOIO; OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOCHHE YCTOMUMUBOTO OYIyIIETO;

4) 3CTETHYeCKOr0 BOCIMTAHUS: ICTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas
ACTETUKY HAyYHOT'O TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

S) TpynoBOro BOCIIMTAHMA: MHTEPEC K pa3IUYHbIM chepam npodeccruoHaabHOU
JESITEHHOCTH, B TOM YHUCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIAThH
OCO3HAHHBIM BBIOOp Oyaymield mpodeccun W peamu30BBIBaTh COOCTBEHHBIC
KU3HEHHbIE  IUIaHbl; TOTOBHOCTh M  CIOCOOHOCTH K  OOpa3oBaHUIO U
caMmo00pa30BaHuI0 B 00acTy (PU3UKH HA TTPOTSHKEHUHU BCEU KU3HH,

6) 3K0JI0rH4ecKOro BOCIUTAHMSA: CPOPMUPOBAHHOCTD IKOJIOTUUECKON KYJIBTYPHI,
OCO3HaHUE IJI00AJBLHOTO XapakTepa HKOJOTMYECKHX MNpoOsieM; IUIAHUPOBAHUE U
OCYILECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHHUA LeEJIen
YCTOWYMBOIO pa3BUTUSl uejoBeuecTBa; PacuiupeHue ombiTa AESTENbHOCTH
HKOJIOTUYECKOM HAMpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3UKE;

7) UEeHHOCTHM HAYYHOI0 TMO3HAHMSA: CQOPMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3MYECKON HaAyKH;
OCO3HAHUE IIEHHOCTU HAyYHOM NEeATEIbHOCTH, TOTOBHOCTh B IMPOIECCE U3YyUCHHUS
(GU3MKM  OCYIIECTBISATh MPOEKTHYI0 M  HCCIEI0BATENIbCKYIO  JESTEIbHOCTD
WHJMBUyaJIbHO U B TPYTIIIE.

* MemanpeomMemHublx:

MeranpeaMeTHble  pe3ysibTaTbl  OCBOEHUSI OCHOBHOM  00pa3oBaTeiIbHOM
MPOrpaMMBbl JTIOJKHBI OTPAXKaTh:
[To3HaBaTenbHbBIC YHUBEPCATbHbBIC YUeOHBIC EHCTBUSI.
ba3oBble Jioruyeckue JeicTBU:
CaMOCTOSITeNIbHO (POpMYySIMpOBaTh W  aKTyalM3UPOBAaTh MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE;
ONPENEIISTh eI NCATCIBHOCTH, 3a/1aBaTh IAPAMETPhl U KPUTEPUU HX
JIOCTHKCHUS;

BBISBIISITH 3aKOHOMEPHOCTH M IMPOTUBOPECUHS B PACCMaTPUBACMBIX (DH3UUSCKUX
SIBIICHUSX pa3palaThIBaTh IUIaH PEIICHUSI MPOOJIEMbl C YYETOM aHaIu3a
MMEIOIINXCS MAaTEPUAIIBHBIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLECHHBATH COOTBETCTBUE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJEACTBUMN AEATEIBbHOCTH;
KOOPJIMHUPOBATh W BBINOIHATE PadOTy B YCJIOBHUAX PEAIHHOT0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBbie ucciaenoBarejbCcKue AeCTBHA:
BIAJICTh HAYYHOM TEPMHMHOJIOTHEM, KIIOYEBBIMU TIOHSATHUSAMH M METOAaMU
(du3nYecKor HayKH; BIAJETh HABBIKAMHU Y4YEOHO-MCCIIEIOBATENbCKOW U MPOCKTHOM
NEATeTbHOCTH B 007MacTH  (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY ITOMCKY METOJIOB pCIICHHS 3a/a4 (PU3HMYECKOTO COACpPIKaHMS,

6



MIPUMEHEHHUIO PA3INYHBIX METOJIOB TIO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH 1O TIOIYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpETallid, TPeoOpa3oBaHUI0 M MPUMEHEHHIO B PAa3IUYHBIX Y4YEOHBIX
CUTYyaIsIX, B TOM YHCJIC IPU CO3JaHUH YIeOHBIX TPOSKTOB B O0IACTH (PU3UKH;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSI3UW U aKTyaJIU3UpOBATh 3ajayy, BHIIBUTAThH
runoresy e€ pelieHusl, HaxOAWTh apryMEHThl [UJIs JI0Ka3aTrelbCTBa CBOUX
YTBEPKJIEHUH, 3a]1aBaTh TapaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3MPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4dl Pe3yIbTarbl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh W (QopmMynHpoBaTh COOCTBEHHBIC 3ama4ul B  00pa3oBaTEIbHOU
JESTENHHOCTH, B TOM YHCIIE TIPH U3YYEHUHU (HU3UKU;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OTICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh  MEPEeHOCHTh 3HAaHWA 1O (U3UKE B  MPAKTHYECKYI0  OOIacTh
KHU3HEICATCITLHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTeiH;
BBIJIBUTATh HOBBIE WJICH, ITPE/JIaraTb OPUTHHAIBLHBIC TIOAXO/bI U PEIICHMS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHU.

PabGora c undgopmanueii:

BJaJICTh HABBIKAMU TONy4eHHUs] WHGOpMAMK (U3HUYECKOTO COACpPKAHUSA U3
UCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJU3,
CUCTEMATH3aIlMI0 U UWHTEPHpETani0 WHOOPMAIMKU PA3IMYHBIX BUAOB U GopM
MIPE/ICTABIICHNUS,

OIICHMBATh JIOCTOBEPHOCTh MH(OpMAITIH;

MCITOJIb30BaTh CPeNCcTBa WH()OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pEeIICHNY KOTHUTWUBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHW3AIMOHHBIX 3a7ad C
coOmofiecHneM TpeOOBaHUN HSPrOHOMUKH, TEXHUKU OE30MAaCHOCTH, TUTHECHBI,
pecypcocOepekeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HHOOPMAIMOHHON
0C30IacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPIKAHHUS B Pa3MUHBIX (opMarax ¢ y4ETOM
Ha3zHaueHUs1 WH(OPMAIIMU W IIEJIEBON ayIMTOPUH, BEIOMpask ONTUMAIBHYIO GopMy
NpEJICTABIICHUS U BU3yaIU3allUU.

KoMMyHnKaTUBHBIE YHHBepPcaJibHbIe YUeOHbIe 1elCTBUA:

OCYIIECTBIISITH O0IIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOM NIEATEILHOCTH;
pacrno3HaBaTh MPEANOCHUIKH KOHPIUKTHBIX CUTYaIlUi U CMSTYaTh KOH(PIUKTHI;
pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB; TIOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHIHON ¥ MHIUBUIYyaTbHOM

paboThI;

BEIOMPATh TEMATHKY W METOJIbI COBMECTHBIX JICUCTBUH C YUETOM OOIINX HHTEPECOB,
¥ BO3MOKHOCTEH Ka)I0TO YJeHa KOJUICKTHBA,

NPUHUMATH 1eJId COBMECTHON AESTENbHOCTH, OPTaHU30BHIBAaTh M KOOPINHUPOBATH
JNIEHUCTBUSA MO0 €€ JOCTUXKEHUIO:

COCTaBJIATH IIJIaH JEUCTBUW, PACIpeleiaTh pOJM ¢ YYETOM MHEHUW YYaCTHUKOB,
00CY»XaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4eCTBO CBOErO BKJAJa M KaXJOr0 yYaCTHMKA KOMAaHJIbl B OOIIMIA
pE3yAbTaT Mo pa3paboTaHHBIM KPUTEPUSM;

mpenjaratb  HOBBIE TIPOEKTHI, OICHUBATh HJIEU C TO3UIHUU HOBU3HBI,
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OPUTMHAJIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATETUUYECKOE MOBEICHUE B PA3JIMUHBIX CUTYyaIlUsX,
MIPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPcaJbHbIe yUeOHbIe TeiCTBHUS.

Camoopranusanus:
CaMOCTOATENLHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATELHOCTh B 00JacTH (hU3UKU
U aCTPOHOMHUHU, BBISBISATH MPOOJIEMBI, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC
3a/1a4u; CaMOCTOSITEIbHO COCTABISATH IJIAH PEHIEHUS PACUETHBIX UM Kau€CTBEHHBIX
3aj/ia4, MJIaH BBITIOJIHEHUS MPAKTHUYECKONW pabOThl ¢ YU4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN M MPEOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
pacIIMPATh paMKH YIEOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIM;

JefaTh  OCO3HaHHBIM  BBIOOp, AapryMEHTHpPOBaTH €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHE; OLICHUBATh MPUOOPETEHHBIN OTIbBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYAUIIMUA B 00JIacTH (DU3UKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPO/Ib, IMOLMOHAIbHBIN HHTE/JIEKT:
aBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JE€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIa/IETh HAaBBIKAMHU TO3HABATEIbHOU PE(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh TPHUEMBI PEUICKCHH Il OLICHKH CHUTYyallud, BBIOOpA BEPHOTO
peuieHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PELICHUSI 0 UX CHUYKEHHUIO;

NPUHUMATh MOTHBBI M apPryMEHTbl JPYIMX TpU aHAIW3€ PE3yJbTaToB
NEATEIBbHOCTH;

MPUHUMATH ce0s1, MOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apPryMEHThl JPYIMX TIpU aHaIW3€ Pe3yJabTaToB
NEATEIBbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OUTUOKH.

B mpouecce MOCTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI 10
dbusuke IS ypOBHSA  cpeaHero  oOmiero o0pa3oBaHUA Yy OOYYarOIIUXCS
COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEANOJIararInii
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHHUA, BKIIOYAIOMIETO0 CHOCOOHOCTh MOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIEHUS PA3BUTHUS COOCTBEHHOW SMOITMOHAIBHON cephl,
ObITh yBEpPEHHBIM B ce0e; CaMOPETyIUPOBAHUS, BKIIIOUYAIONIETO CAMOKOHTPOIb,
YMEHUE [PUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH
aJanTUPOBAThCS K HAMOIMOHAIBHBIM H3MEHEHUSM W MPOSBISITH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKIIOYAIOLIECH CTPEMJICHUE K JOCTHKECHHUIO LEIU WU
yCIleXy, ONTHUMHU3M, HWHHUIIMAaTUBHOCTh, YMEHHE JICMCTBOBaTh, HUCXOIs M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBAaTh €ro TPHU OCYHIECTBIEHUU OOIIEHMS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKJIOYAIOUIMX CHOCOOHOCTH BBICTPAMBATh OTHOLIEHUS C
JIPYTUMH JIIObMU, 32a00TUTHCSI, IPOSIBIISITH HHTEPEC U pa3peliaTh KOHQIUKTHI

* NPeOMemHbIX:

JEMOHCTPUPOBAaTh HAa TNpUMEpax poib U MecTOo (U3UKU B (POPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTHM COBPEMEHHOW TEXHHKH H
TEXHOJIOTUH, B TPAKTUYECKOU IESITENBHOCTH JIOACH;

YUUTBIBaTh TPAHULBl TNPUMEHEHHUS HU3YYEHHBIX (U3UYECKUX  MOJENei:
MaTepualibHas TOYKa, MHEPLMAJIbHASI CHUCTeMa OTCUY€Ta, adCONIOTHO TBEPIOE TEJIO,
WJICAJIbHBIN Ta3, MOJEIHU CTPOEHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUH 3apsil IPU pelIeHUU PU3NYECKUX 3aa4;

pacrno3HaBarh (U3MUECKHE SIBIECHUS (TPOLECChl) U OOBSACHATH HUX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KMHETUYECKOM TEOPHUH CTPOEHHs BEIECTBA W
AIIEKTPOIUHAMUKU:

paBHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJMHENHHOE JBH)KEHUE, CBOOOIHOE
[IaJICHAE TEN, JABWKEHHE IO OKPYKHOCTH, WHEpPLHs, B3aUMOAECHUCTBUE TeEll,
muddy3us, OpOyHOBCKOE JIBWIKEHUE, CTPOCHUE OJKHIKOCTEH W TBEPABIX TeI,
M3MEHEHHE 00bEMa Ten NpH HAarpeBaHUM (OXJIAXKIEHUM), TEIJIOBOE PAaBHOBECHE,
WCIIAPEHNE, KOHACHCALHWs, IUIABJICHUE, KPUCTAJLIM3AlMs, KUIICHUE, BIIAXKHOCTH
BO3/lyXd, MOBBIIICHUE JABJICHUS Ta3a MPHU €r0 HArpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHUS ra3a B M30IpOoLEcCaX, IEKTPU3ALUA TEN,
B3aMMOJICUCTBUE 3apPsI0B;

ONMKCHIBATh MEXAHUYECKOE JBWKEHUE, UCHONb3ys (U3UYECKUE BEIMYMHBIL:
KOOpIMHATA, IyTh, IIEPEMELICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tena, Cuia,
UMITYJIbC TE€Ja, KMHETUYECKasl 3HEprusi, MOTEHLUHUAJbHAs SHEPIHs, MEXaHU4ecCKas
paboTa, MEXaHUYEeCKasi MOIIHOCTb;

OpU OMNMCAHMM MPABWIBHO TPAKTOBATh (U3UYECKUNH CMBICI HCIIOJIb3YEMbIX

BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIbI, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE TAHHYIO
(bu3NYECKyI0 BEIMUUHY C APYTUMU BEIMYUHAMU;
ONMCHIBATh W3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHHMSI, UCIIOJIb3YS
¢usznyeckue BENMYWHBL: JAaBIIEHUWE Tasza, TEMIIeparypa, CpPeAHssl KUHETHYecKas
DHEPIrUsl XAOTUYECKOTO JBW)KCHUS MOJIEKYJ, CpPEIHEKBAJpaTU4YHAs CKOPOCTh
MOJIEKYJI, KOJJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrus, padora rasza, kKodpUiueHTt
ITOJIE3HOTO JEHUCTBUS TEIJIOBOTO ABUTATEINS;

OpU ONUCAHUM TPABUIBHO TPAKTOBATH (DU3UUYECKUA CMBICI HCIONIb3YyEMbIX
BEJIMYMH, UX 0003HAYEHUSI U €IUHULIbI, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEIMYMHAM;

ONMCBIBATH H3YYEHHBIE D3JIEKTPUYECKHE CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE
ABJICHUS (IIPOLIECCHI), UCHOJb3yd (DU3MUECKHE BEJIMYUHBL 3JIEKTPUUECKUN 3aps,
NIEKTPUYECKOE I10JIE, HANPSIKEHHOCTD I10JIs1, [IOTEHIIMA, Pa3HOCTh ITIOTCHIIUAJIOB;
OpU ONUCAaHUM MPABUIBHO TPAKTOBaTh (UINYECKUA CMBICT HCIOIb3yEMbIX
BEJIMYMH, X 0003HAUEHUS U €TUHULIBL;
yKa3bIBaTh (HOpMyYJibl, CBSI3bIBAIOIINE JAAHHYIO (DU3HUECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMY; AHAIU3UPOBATh (PU3MUYECKUE NPOLECCHl W SBJIEHUS, HCIOJIb3Ys
(u3nyecKue 3aKOHbI U MPUHIMUIIBL: 3aKOH BcemupHoro Tsarotenus, I, 11 u III 3akoHbI
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HploTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOM SHEpPruM, 3aKOH COXpPaHEHHUS
UMITYJIbCa, TMPUHIUI CYNEPHO3ULMU CHJI, IPUHUUIT PABHONpPAaBUS HHEPLUAIBHBIX
CUCTEM OTCUY€Ta, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHHsSI BEIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpEIHEW KUHETUYECKOM SHEPIHH TEIJIOBOIO JBM)KCHHS
MOJIEKYJI C a0COJIIOTHOM TeMIlepaTypoil, MEepBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXPAaHEHMsS DIIEKTPUYECKOTO 3apsinaa, 3akoH KyrnoHa, mpu 3ToOM pas3ndyarhb
CJIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €r0 MAareMaTU4YeCKOE BBIPAKEHHE U YCIIOBUSA
(rpaHuIBl, 06JACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHLMUIBI JEHCTBUS MAaIUH, NMPUOOPOB U TEXHUUYECKUX

YCTPOICTB; pa3auyaTh YCJIOBUSA UX OE30MAaCHOTO MCIOJIB30BaHUS B MOBCEIHEBHOMN
KU3HU;
BBITIOTHSITH YKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PU3NYECKUX SBICHHUM U MPOIIECCOB C
MCIIOJIb30BAHUEM MPSMBIX, 1 KOCBEHHBIX H3MEPEHUH, MpU 3TOM (HOPMYIHPOBAThH
npobneMy/3aadyy ¥ TUIOTE3y Y4e€OHOTO HSKCIEPUMEHTAa, COOMparh YCTAHOBKY W3
MPENJI0KEHHOTO 000PYAOBAHMS, POBOJUTH ONBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYLIECTBIISATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3UUECKUX BEIIUYUH, [IPU 3TOM

BbIOMpATh ONTUMAaIbHBIM CIOCOO M3MEPEHUs U MCMOIb30BaTh MU3BECTHBIE METObI
OLICHKHU MOTPEIIHOCTEH U3MEPEHMUI;
UCCJIEIOBATh 3aBUCUMOCTU MEXAY (DU3MUYECKUMU BETUYMHAMH C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHHM, TpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBAThH
pe3yibTaThl MONYYEHHOM 3aBUCHUMOCTH (PM3MUYECKHX BEIMYMH B BHUAE TaOMUL U
rpauKoB, J1eaTh BBIBOABI M0 PE3yJIbTaTaM UCCIeI0BaHMS;

coOuoAaTh npaBuia 6€30MacHOro Tpyda MpHU NPOBEACHUN HCCIEI0BaHUI B paMKax
y4e0HOTO IKCIEPUMEHTa, YUeOHO-UCCIIE0BATENbCKON M MPOEKTHOU ESTEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U Ja0OPATOPHOro 000PYIOBAHUS;

pemarb pacy€THbIE 3a7add C SIBHO 3aJJaHHOM (DU3MYECKON MOJENbI0, UCIOIB3YS
(¢u3nuecKkrue 3aKOHbl M MPHUHIIMIBI, HA OCHOBE aHaJu3a YCJIOBHS 3aJlaud BbIOMpPATh
(U3UYECKYI0 MOZEIIb, BBIIETATh (PU3HMUECKUE BETUUUHBI U (POPMYJIbI, HEOOXOAUMBIE
ISl €€ pelleHus, MPOBOAUTH Pacdy€Thl U OLIEHUBATh PEATbHOCTh IMOIYYEHHOTO
3HaYeHUs (PU3UYECKON BETMUUHBI,

pemiarb KaueCTBEHHBbIC 3aJaud: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUYUBYIO
IEMOYKY PpACCYXKJIEHUH C OMOpod Ha H3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKre SBICHUS; UCIOJIb30BaTh NMPHU PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHBIC
MH(GOPMAIIMOHHbIE TEXHOJIOTUH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
MPENCTABICHUS Y4YeOHOW M HAyYHO-TIOMYNISAPHON HH(OpMAIUU, MOIYyYSHHOU U3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh MOTydaeMyto HH(POpPMAIIHIO;
OPUBOAUTH TPUMEPHl BKIAJa POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(QHU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHNE MPOLECCOB OKPYKAIOIIErO MUPA, B pa3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUSA MO (U3HKE B TMOBCEAHEBHOM >KW3HM I
oOecrieyeHus: O€30MACHOCTH MpHU OOpallleHHuH ¢ OpuOoOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, ISl COXPAHEHMs 370POBbS M COOIIONEHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUSI B OKpY>Karolleil cpese;
paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, MIIAaHUPOBATh
paboTy TpyMNIbl, pPAIMOHAIBLHO pPACHPENENITh OOS3aHHOCTH U IUIAHUPOBAThH
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JESATENHHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJIcKBaTHO OIICHUBATh BKJIAJ KaXKIOTO
13 YYaCTHUKOB T'PYIIITHI B PEIICHUE pacCMaTpruBaeMOn MPOOIEMBI.
JEMOHCTPUPOBATh Ha TMpUMEpax pojdb M MecTo (Gu3uKu B (GOPMUPOBAHHH
COBPEMCHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMCHHOW TEXHUKU H
TEXHOJIOTHH, B MPAKTHYECKON MAEATEeIHbHOCTH IIOACH, IETOCTHOCTh M E€IUHCTBO
bu3nYeCKOl KapTHUHBI MHPA;

YUUTBHIBATh TPAHUIBI TIPUMEHEHUS! W3YYCHHBIX (PU3UYCCKUX MOJCIICH: TOUCUHBIH
AIIEKTPUUYECKUHN 3apsiji, Jyd CBETa, TOYCUHBI HCTOYHHK CBETa, SIJEPHAs] MOJEINb
aroma, HyKJIOHHAsi MOJIETTb aTOMHOTO si/ipa TIPH perieHud GU3NIeCKuX 3a1ay;

pacnio3HaBath (pu3udeckue sBICHUS (TPOIECCh) M OOBACHITH WX Ha OCHOBE
3aKOHOB JJICKTPOAMHAMUKHA W KBAHTOBOW (PU3UKH: DJEKTPUYECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCUCTBHS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, DJEKTPOMATHUTHAS WHAYKIMSA, JCHCTBHE MArHATHOTO TIONA Ha
MIPOBOAHUK C TOKOM W JIBFDKYIITHICS 3apsiyl, JICKTPOMAarHUTHBIC KOJICOAHUS U BOJTHBI,
OpSIMOJIMHEWHOE  paclpOCTpPaHEHHWE  CBETa,  OTPaKEHHe,  NPEJOMIICHHE,
uHTepdepeHusa, audpakus W MONSApHU3aIlUs  CBETa, JUCIEPCUS  CBETa,
dbotornekrpuueckuii ddpdext (Ppororddekrt), cBeTOBOE NaBICHUE, BOZHUKHOBEHUE
JUHEHYaToro CHeKTpa aromMa BOJOpOJA, CCTECTBEHHas H HCKYyCCTBCHHAS

PaIUOAKTUBHOCTb;
ONMKCHIBATh M3YYCHHBIE CBONCTBAa BENIECTBA (DJIEKTPUUECKUE, MATrHUTHEIE,
ONTHUYECKHUE, ANEKTPUUECKYIO MIPOBOAUMOCTD Pa3IUYHbIX cpen) u

ANIEKTPOMArHUTHbIE SIBIIEHUS (TPOLIECCHI), HCIONB3Ysl (PU3UUECKUE BEIMUUHBI:
NIEKTPUUYECKUN 3apsifi, CHUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, JIIEKTPUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHLHMAJIOB, JIEKTPOJBIIKYLIas Cuia, paboTa TOKa,
MHIYKIUS MAarHUuTHOro Iossi, cuina Awmmepa, cwia JlopeHna, MHIyKTHBHOCTH
KATyIIKHA, DHEPIUs OJJIEKTPUYECKOTO M MAarHUTHOTO MOJIEH, IMEPHOA M 4YacToTa
Kojie0aHul B KojeOaTelabHOM KOHTYpe, 3apsj M CWila TOKa B IIpolecce
FapMOHUYECKHX DJEKTPOMATHUTHBIX KoJeOaHuil, (OKyCHOE pacCTOSHHE U
ONTHYECKAas CHWJIa JIMH3bI, MPU OMHCAHUU MPaBUIBHO TPAKTOBATh (DU3NYECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHUS U €AMHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MYECKYyI0 BEIMYMHY C JPYTMMU BEJIMYUHAMY,
ONMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHUSI M IMPOIECCHI, UCIIONB3Ys (hU3MUECKUE
BEJIMYMHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA,
SHEPrusd U UMMYNIbC (HOTOHA, IEPHO MOTypaciaga, YHEPrusi CBSI3U aTOMHBIX sIJIEp,
Mpy ONMHCAHWUW TPABWIBHO TPAKTOBATh (U3UYECKUA CMBICT HCIOJIb3YEeMbIX
BEITMYMH, WX OOO3HAYCHHS W EIUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIHEC
JTaHHYI0 (PU3WYECKYI0 BEIMYWUHY C JIPYTUMU BEITUYHMHAMH, BBIUYUCIISATH 3HAYCHHEC
¢busznyeckoil BENIWYUHBI, AHATU3UPOBATH (PUIUUYECKUE TMPOLECCHl U SBICHUA,
UCIIONIb3Ysl  (DU3MYECKHE 3aKOHbl M OpUHOMIBL  3akoH Owma, 3aKOHBI
MOCIEA0BATEIbHOTO YW NApaJUIeIbHOTO  COCAWHEHUS  IIPOBOJHUKOB,  3aKOH
Jlxoyns—JIeHnia, 3aKOH OJJIEKTPOMAarHWUTHOW HWHIYKIMH, 3aKOH MPSAMOJIMHEHHOIO
pacIpoOCTpaHEHHs] CBETA, 3aKOHBI OTPAKEHHUs CBETA, 3aKOHBI MPEJIOMIICHUS CBETA,
ypaBHeHHe OWHIITeHHa Ui GoTtodddexTa, 3aKOH COXPAaHEHMs] SHEPruu, 3aKOH
COXpAaHEHUsI HMIIYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOIO 3apsla, 3aKOoH
COXpaHEHHUsI MacCOBOIO YHCIIA, MOCTYyJaTbl bopa, 3aKkOH paJHOaKTUBHOIO pacnaja,
Opy 3TOM Pa3INyYaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
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BBIpQKEHUE M yCIOBUA (TpaHuilbl, OOJacCTHU) TMPUMEHUMOCTH; OIPEACISITh
HaIIPaBJICHHE BEKTOpa WHAYKIIMM MArHUTHOTO TIOJIS MPOBOIHHUKA C TOKOM, CHJIBI
Awmriepa u cuiabl JlopeHIla; CTpOUTh MW OINMCHIBaTH HM300paKCHHE, CO3TaBACMOC
IJIOCKUM 3€pKaioM, TOHKOW JIMH30M; BBITIONHATH SKCIIEPUMEHTBI TI0 UCCIICIOBAHUIO
(U3MYECKUX SBIIEHUW M MPOIECCOB C HUCIOJIb30BAHMEM IMPSAMBIX, U KOCBEHHBIX
U3MEpeHui: mpu 3ToM (HOPMYIUPOBaTh MPOOIEMY/3aauy M TUIOTE3y Y4eOHOTro
AKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUs, TPOBOAUTD
OTBIT U (HOPMYITMPOBATH BBIBOJIBI; OCYIIECTBIISAThH MPSMbIE U KOCBEHHBIE U3MEPEHUS
(U3UYECKUX BEJIMYUH, TIPU ATOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO U3MEpPEHUs H
MCITOJIb30BaTh U3BECTHBIC METOJIbI OIICHKH MOTPEITHOCTEH U3MEPEHHUI; HCCIIEI0BATh
3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH C MCIOJIB30BAHUEM MPSMBIX W3MEPCHUMN: MPHU
ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHpPOBaTh pE3yJbTaThl TMOJYyYECHHOMN
3aBUCUMOCTH (PM3NYECKUX BEIMYHMH B BUC TAOJIUIl U TPa(UKOB, e1aTh BHIBOIBI IO
pe3yapTaraM UCCJeNOBaHusA; CcoONIonaTh MpaBwia 0e30MacHOro Tpyaa MpHU
MIPOBEICHUN UCCIIeTIOBAaHUHT B pamMKax y4eOHOTO AKCIIEPUMEHTA,
y4e0HO-HCCIIEIOBATEIbCKOM © TMPOEKTHON JEATeIbHOCTH C HWCIOJIb30BaHHEM
MU3MEPUTEIBHBIX YCTPOWCTB M J1a0OPaTOPHOrO OOOPYIAOBAaHHMS; PEIIaTh PACUETHBIC
3a/laud C SIBHO 3aJJaHHOM (M3MUYECKOW MOJAEINbIO, UCTOIb3Yys (PU3NUECKUE 3aKOHBI U
NPUHIIUIBI, HA OCHOBE aHajlu3a yCJIOBUS 3a/la4dl BHIOMPATh (HU3UUECKYIO MOJEb,
BBIICTIATh (PU3MYECKHE BEIUYMHBI U (POpPMYJIbl, HEOOXOIUMbIE HJid €€ pelIeHHUs,
MPOBOAUTH PACYETHI U OLICHUBATh PEATHHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3NYECKOM
BEIMYMHBI,  peliarb  KauyeCTBEHHBIC  3a/a4:  BBICTpaWMBaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMIOYKY PACCYKJIEHUW C OMOpPOM Ha HM3yUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH W (U3WYECKHE SBIICHUS, WCIOJIb30BaTh MPU PENICHUU y4IeOHBIX
3a1a4y COBpEMCHHBIC  HWH(POPMAIIMOHHBIE  TEXHOJOTMH  JUIsI  TIOWCKA,
CTPYKTYpPHpPOBAHHWS,  HWHTEPNpPETAllMd W TPEACTaBICHUS  Y4eOHOW W
HAYYHO-TIONMYJISIPHOW HWH(OpPMAIIUU, TONYYECHHOW W3 pPa3IUYHBIX HCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBATh IMONTy4aeMyr0 HHQPOPMAIUI0; OOBSICHATH MPUHITUIIBI
JCHUCTBUS MAaIlluH, MTPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iMyaTh YCIOBHUS HX
0€30MacHOro MUCIOJb30BaHMS B TIOBCEHEBHOM KU3HU; PUBOIUTH MPUMEPHI BKJIa1a
POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHUE HAYKH, B OOBSICHEHUE
IPOLIECCOB OKPYKAIOLIEr0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH; UCIIOIb30BATh
TEOPETUYECKUE 3HAHMS TO (PU3MKE B TOBCEIHEBHOM >KU3HU I OOECIEeYeHUS
0€30MacHOCTH MpU 0OpaIlEeHNUH C TPUOOpPaAMU U TEXHUYECKUMHU YCTPOUCTBAMM, IS
COXPAaHEHHS 370POBbS M COONIONEHUS HOPM DKOJOTHYECKOTO TIOBEICHUS B
OKpYyKaroIie cpene; padoTaTs B TPYIIIE C BHIMOJTHEHUEM PA3IMYHBIX COIUATBHBIX
poJieH, TIaHUPOBaTh PabOTy TPYIIIBI, PAIMOHATBHO PACIIPENEIATh 00SI3aHHOCTH U
MJIAHUPOBATh ACATEIBPHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJCKBaTHO OIICHUBATH
BKJIJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE PACCMaTPUBAEMOM MPOOIEMBI.
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3. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

3.1. O0bem yueOHOro npeamMera U BUAbl y4eOHOM padoThI

Bun yuyeO6Hoi padoThl

Oovem uacos

O0bém padoThHI 00YHAOIIUXCH B aKAJIEeMHUYECKUX Yacax 220
(BCero)
O0bém padoThl  00yYAKIIUXCHA BO B3aUMOACHCTBMH C 196
npemnojgaBaresjiemM (Bcero)
B TOM YHCJIC:
JICKIIUH, YPOKHU 78
MPAKTUYCCKUE 3aHSITHUS 40
J1a00PATOPHBIC 3aHSATHS 38
WNuanBuayanbHbIA OPOSKT 40
IIpome:kyrouHasi arrecranusi B hopme: 24

1 cemecTp — PK3aMeH

2 CCMCCTP — OK3aMCH
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3.2 TemaTH4yecKUii IVIAH U coflep:KaHue YueOHOro npeamera «Dusukay

TemaTuueckue 061 | OcHoBHEIE BHIBI
OJIOKH, TEMBI. OcHOBHOE cofepKaHNE q‘xo eI TeTbHOCTH
g | oOydaronuxcs
Bsenenue. 2
Paznen 1. Mexanuxka.
Tema 1.1. ConepkaHue yueOHOro Marepuania. M3y4eHUE HEPABHOMEPHOTO
Kunemarnka. JIBIDKCHUS C TICITHIO
1. Mexanunueckoe aBmxeHue. Cuctemsl oTcu€ra. PABHOMEPHOE NPSAMOIMHENHOE JBUKECHHUE. 2 OIpEEeICHUS MTHOBEHHOU
XapaKTepuCTUKN MEXaHUYECKOTO JIBMKCHHUS: TIEPEMEIICHHE, CKOPOCTh (CPEAHSst CKOPOCTh, CKOPOCTH; UCCIIEIOBAHHE
MTHOBEHHAsI CKOPOCTH). COOTHOIICHUS MEXIY
OTHOCHUTEILHOCTh MEXaHUICCKOTO JBIKCHHUS. My TSIMU, TPOUICHHBIMHU
TEJIOM 3a MOCJIeI0BATEIbHbIC
2. PaBHOyCKOpEHHOE IPSAMOJIIMHEHHOE ABIKEHHE. YCKopeHue. CBOOOHOE MaieHHe. YCKOpEHUe 2 | paBHBIE IIPOMEXKYTKH
CBOOOTHOTO TAJICHUS BPEMEHHU, TpH
PaBHOYCKOPEHHOM JIBHIKEHUU
C Ha4YaJIbHOM CKOPOCTHIO,
3.KpuBoauHeiHOE ABMKEHHE. [[BUKEHNE MAaTEpUAIBHON TOYKH MO OKPYKHOCTHU C MOCTOSHHOM 2 paBHOiT Hyr0; Penrenne
10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTUHENHAs: CKOpocTh. [lepuon u yactora oOpamieHus. pacu€THBIX 327134 C SIBHO
LlenTpoCTpEMUTEIBHOE YCKOPEHHE. 3a/1aHHOI (HU3nYecKoi
MOJICTIBIO C UCIIOJIh30BAaHUEM
[IpakTnueckoe 3ansaTue: Penienue 3a1a4 Ha pac4€T KUNHEMAaTHUECKUX BEJTUYHH 2 | ocHOBHEIX popmyr
PaBHOYCKOPEHHOTO JBUKECHHUS. knHemaruku. Ilocrpoenne n
Pemenune 3aa4 Ha pacuy€T yCKOpEHHUS. aHaJIm3 rpa(1)1/£1<013
3aBUCUMOCTEH
IpakTuueckoe 3ausThe: PeleHue 3a1a4 Ha PacyéTr LEHTPOCTPEMHUTEILHOTO YCKOPEHUS. 2 | KHHCMAaTHHCCKUX BEJIMYUH OT
BPEMEHH JJIsl pPABHOMEPHOTOH
IpakTuueckoe 3anaTue: Llenyu u 3aqaun u3ydeHus yuebHoro npeamera. [[poekTupoBaHue B 2 | paBHOyCKOPCHHOTO

npodeccruoHanbHOM AedaTebHOCTU. TBOpUEeCcKas U Hcciie0BaTeNbCKas AesITeIbHOCTh U
TBOPYECKUM MPOEKT. [IpOEKT KaKk OIMH U3 BUJOB CAMOCTOSATEIIBHON IESITENBHOCTH

IPSMOJIMHEHHOTO JIBH)KCHHS.
Pacno3naBanue puznueckux
SBJIICHUH B YYEOHBIX OIBITAX
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oOyuatromerocs. IIpoexTHble onepaiyy. JeMeHThI IPOEKTHON AesaTenbHOCTH. JlepeBo
MIPOEKTHBIX ONEPALHIA.

IIpakTnyeckoe 3ansaTHe: OCOOEHHOCTU U CTPYKTYpa MpoekTa. Buibl mpoekToB: pedepaTuBHBIM,
MIPAKTUYECKUI WU ONIBITHO-3KCIIEPUMEHTAJIBHBII.

IpakTuyeckoe 3ansaTue: TpeOoBaHMS K COACPKAHHUIO M HATIPABIEHHOCTH MPOEKTA. 3HAKOMCTBO
C 0COOEHHOCTSIMU OpraHu3ay Pa0OTHI HaJl MPOEKTOM

IIpakTHYeckoe 3aHATHE:
Tumnb! u BuIBEI TpoekToB. [nanupoBanue nmpoekra. Jtansl mpoekTra. @opMbl IPOIAYKTOB
MIPOEKTHOM IESITEIbHOCTH U MIPE3CHTAIINS TPOCKTA.

Jlabopatopnas pabota: «OnpeneneHnue yCKOPEHUs Tea MpyU PaBHOYCKOPEHHOM JBHKECHUNY

JlaGoparopHas pabora: «/3yueHune IBUKEHHs Teja 0 OKPY>KHOCTH

Tema 1.2.
JnHamuka.

COZ [CPIKAHNEC y‘IC6HOI‘O mMarepuaja.

1. Ilpunnun otHocutenbHocTH ["anuies. [lepBeiii 3akoH Hetotona. MHepImaabHble CUCTEMBI OTCU{
Macca tena. Cuna. Bropoii 3akon Herotona. Tperuii 3akoH HproToHa.

2.Bec. HeBecomocTs . 3akoH BceMupHoro Tsrorenusi. Cuna tsxectu. [lepBas kocMuyeckas
CKOpPOCTh

3.  Cuna ynpyroctu. Buasl Tpenus (1okos, ckojib>keHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHus CKOJIbKEHUs U cuiia TpeHus nokosi. Koapdunuent tpenus. Cua
COINPOTHUBJIECHUS NIPU JIBM)KEHUU TeJIa B )KMJKOCTH WJIM rasa

3. [loctynarenbHOE 1 BpamareIbHOE JBMKEHHUE a0COTIOTHO TBEPIOTO Tema. MOMEHT CHITBI
OTHOCHUTEJIbHO OcH BpauieHus. [liieuo cuibl. YeiaoBus paBHOBECHUS TBEPIOTO TENA.

HpaKTI/I‘-IGCKOG 3aHsATHe: Pemenne 3ama4d Ha pacyeT CUJl.

IIpakTndeckoe 3aHsaTHe: Pemenne 3ama4d Ha 3akoHB Hpr0TOHA

U OKPY>KatolLeH HKU3HH:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
NPSMOJTMHEWHOE JIBMKEHHE,
CcBOOOMHOE MaJCcHUE TEIl,
JIBY)KEHHE IO OKPY>KHOCTH.
Onucanne MEXaHU4eCKOro
JIBVDKEHUS C
UCIIO0JIb30BaHUEM
($u3NYECKUX BEJIUYHUH:
KOOpAMHATA, IyTh,
nepeMeIeHne, CKOpoCTh,
YCKOpEHHE.

CpaBHeHHE Macc
B3aMMO/ICHCTBYIOIIUX TEIl.
H3ydenue 3aBuCUMOCTH
CHUJIBI YIIPYTOCTH OT
nedopmaruu; cpaBHEHUE CUTT
TPEHHUS IOKOSA, KaUeHUs U
ckoJbxkeHust. OObsICHEHNE
HeBecomocTu. [IpoBenenue
HKCIIEPUMEHTA:
UCCJIEJIOBAaHNE 3aBUCUMOCTHU
CHUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYXUHE U
pe3nHOBOM 00pasIie, OT UX
nedopMaruu; n3yuyeHue
JBI>KEHUS OpycKa 1o
HAKJIOHHOM MIOCKOCTH;
HCCJIEIOBAHNUE YCIIOBUI
paBHOBeCHS TBEPJOTO Tea,
MMEIOIIIETO OCh BPAILCHHUS.
OObsicHeHUE 0CcOOEHHOCTEN
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IIpakTuyeckoe 3ansaTHE: 3HAKOMCTBO C [looskeHneM 00 HHAMBUAYATLHOM MPOEKTE,
KPUTEPHUSIMH OLIEHKU MIPOEKTa, BEIOOp HAIpaBiIeHUs MPOEKTHUpoBaHus. Beioop Tembl. TpeboBanus
K BBIOOPY U (POPMYITHUPOBKE TEMBI.

IIpakTnyeckoe 3ausaTue: OnpenesieHUe CTENEHN 3HAYUMMOCTH TEMBI TpoekTa. Onpenenenne
1eny 1 3a1a4. TUnuyHble crocoOs! onpeseneHus ueian. I(H(HeKTUBHOCTD IeNenoTaraHus.
[Tonsitue «I'unoresay. [Ipouecc nocrpoenus runotre3sl. POpMyITUPOBAHUE TUITOTE3BI.
I[OKaBaTeJIBCTBO 1 OIIPOBCPIKCHUEC T'MITIOTC3BbI. AKTyaJILHOCTB U MPAKTUYCCKaA 3HAYUMOCTD
WCCJIETOBAHMSI.

JlaboparopHas pabora: «OmnpeneneHue >KeCTKOCTH MPYKIUHBD)

JlaboparopHas pabora: «3yueHne paBHOBECHUS TeJl MO IEHCTBUEM HECKOIBKUX CHUI»

Jlabopatopnas pabota: «Onpenenenue k03PGUIIHEHTA TPEHUS CKOJIBKESHUSD

JlaboparopHas pabora: «3yueHue IBUKEHHE Tela M0 OKPY>KHOCTH O] ACHUCTBUEM CUIIBI TSKECTH
YIPYTOCTH.

PaBHOMEPHOIO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBUYKEHUSI,
CBOOOIHOrO IMaJgeHus Te,
JBU)KEHUS 110 OKPYKHOCTH
Ha O0CHOBE 3akoHOB HrI0TOHA,
3aKOHA BCEMUPHOTO
tarorenus. OObsICHEHNE
OCHOBHBIX ITPUHIUIIOB
JIEMCTBUS HOIIIMITHUKOB U HX
MPaKTUYECKOTO MPUMEHEHHS.
OOBsICHEHHE JIBUKCHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Pemenne pacu€rHbIX 3a1a4 ¢
SIBHO 3aJaHHOM (pr3HUeCKOi
MOJIENBIO C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (popmyn
nuHaMukd. Pacno3HaBanue
(U3UYECKUX SBJICHUN B
y4eOHBIX OIBITaX U
OKPYKAIOILEH KU3HU:
MHEpLUs, B3aUMOJCHCTBHE
Ten. AHanu3 GU3NIECKUX
MIPOLIECCOB U SIBJICHUI C
HCIOJIb30BaHUEM 3aKOHOB U
MPUHLIMIIOB: 3aKOH
BCEMUPHOTO TsaroTenus, I, 11
u III 3axonsr HeroTOHA,
MIPUHIIMI CYTIEPIO3UIIUH CHII,
MIPUHLIMI PAaBHOIIPABHOCTHU
MHEPILHATbHBIX CUCTEM
oTcuéra

Tema 1.3.

ConepkaHre y4eOHOTrO MaTepraIa.

[IpoBenenue 3xkcnepuMeHTa:
U3yyeHHe abCOIOTHO
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3aKOHBI
COXpaHEHHUSI.

1. Mmmynbe. 3akOH COXpaHEHUs! UMITYJIbCA.

2.Pabora. DHeprusi. MoIHOCTb. 3aKOH COXPaHEHUS! MEXaHUYECKOM SHEPIHH.

HpaKTqucxoe 3aHsaTHe: Pemenue 3aa4 Ha 3aKOH COXpaHCHUA UMITYJIbCA.

HpaKTI/I‘IeCKOC 3aHsATHE: Pemenne 3aa4 Ha 3aKOH COXpaHCHUA SOHCPTHUU.

Jlabopatopnas pabota: «/3ydenne ynpyroro yaapa IByX Te»

HEYIIPYroro yjaapa ¢
MTOMOIIBIO JIByX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB;
UCCJIEJIOBAHUE CBSA3H pabOThI
CHUJIBI C U3MEHEHUEM
MEXaHUYEeCKON IHEPIUH Tela
Ha IPUMEPE PACTIKEHUS
pe3uHoBoro xryta. OueHka
a0CONIOTHBIX U
OTHOCHTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUN
(U3NYECKUX BEJINYMH.
Pemenune pacu€THeIX 3a1a4 ¢
SIBHO 3aJIaHHOM (PU3HUECKOM
MOJIETIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB H (hopMy
JUHAMUKHU U 3aKOHOB
coxpaHeHusi. Pemenue
Ka4eCTBEHHBIX 3a7a4 C
OIIOpPOM HA U3YUYEHHBIE B
paznene «MexaHukay
3aKOHbBI, 3aKOHOMEPHOCTHU U
dbuznyeckue SBICHHUS.
Ornucanne MEXaHU4YeCKOTO
JBUKEHUS C
UCIIOJIb30BaHUEM
bu3NYECKUX BEIUYUH:
UMIYJbC T€Ja, KHHETUYEeCKas
SHEPrHs NOTEHUHAJIbHAS
JHEprusi, MEXaHUYecKas
paboTa, MexaHU4YecKas
MOIIHOCTh. AHAJIU3
bu3nYECKUX MPOIECCOB U
SBJICHUI C UCTOJIb30BaHUEM
3aKOHA COXPaHEHUs
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MEXaHUYECKON PHEPTHH,
3aKOHA COXpaHEHUS
umnynsca. O0bscHEHHE
OCHOBHBIX ITPUHIIMIIOB
JENCTBUS U IPAKTUUECKOTO
PUMEHEHUS] TEXHUYECKUX
YCTPOMCTB, TAKMX KaK:
BOJIOMET, KOTIEP, PY>KUHHBIN
nucronet. OObsicHeHHe
JIBU>KEHUS PAKET C OMOPOM Ha
U3y4YeHHbIE (PrU3NYEeCcKue
BEJIMUMHBI U 3aKOHBI
MEXaHHKH.

IIpakTH4YecKoe 3aHATHE

[InanupoBanue »5TanoB BHIMOAHEHUs TpoekTa. CrocoObl cOopa W aHanmm3a WHOOpPMAIUH.
N3ydenne wucTouHMKOB HeoOxomuMmoil uHpopManuu. V3yueHue mnuTepaTypsl IO TeMaM.
CocraBienre MHIUBUIYAJILHOTO paboyero miana, 0Toop ¢hakTUIecKoro Marepuara.

IIpakTH4yeckoe 3aHATHE

Bunpl nuTeparypHbIX HCTOUYHUKOB HH(popMmaimu: y4yeOHas muteparypa (yueOHHUK, yueOHOe
rnmocobue), crnpaBoYHO-WH(OPMAIIMOHHAS JUTEpaTypa (SHUIUKIONEIUS, SHIUKIONEANICCKUN
CJIOBaph, CIPABOYHUK, TEPMHUHOIIOTUYECKUN CIIOBApPh, TOJIKOBHIN CIOBaph), HAy4Has JIUTEpaTypa
(MoHOTpadusi, COOPHUK HAYYHBIX TPYIOB, TE3UCHI IOKJIA0B, HAYYHBIC KYPHAJIbI, TUCCEPTAIUN ).

Tema 1. 4.
Mexanndeckue
KOJe0aHusg U
BOJIHBL.

Conepxanne yueOHOro Marepuasia.

1. Mexannyeckue kojaeOaHus. AMIUIUTY/a, IEPUOJ, YacToTa, (a3za konedanuil. CBoOOIHBIE U
BBIHYJICHHbIE KosieOaHus. Pe3onanc.

HccnenoBanue napamMeTpoB
K0JIe0aTeIbHON CUCTEMBI —
Nepuoja, 4YacToThl,
aMILTUTYIBI U (ha3sl
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2.Mexanuueckue BoHbI. CBOMCTBa MEXaHMYECKUX BOJIH. 3BYK. 3BYKOBBIC BOJIHBI.
PacnipocTpaHeHue 3ByKa, CKOPOCTh 3ByKA...

IpakTuyeckoe 3ansitue [IpaBuia ohopMIIEHUS TUTYIIEHOTO JINCTA, COACPIKAHUS TIPOCKTA.
Odopmnenne 6ubnuorpaduyeckoro crucka. [IpaBuna opopmienus tadiui, rpagukos,
JararpaMm, CXeM

JlaGopartopHas pabora: «3roToBieHne MasiTHUKA U OMPEeIeHHEe IEPUO/Ia €ro KoueOaHui»

JlaGoparopHast pabota: «3ydyeHue IBUKEHUS Teja [0 OKPYKHOCTH HOA JeMCTBUEM CUIT TSKECTH
U yIpyroCTu»

Jlabopatopnas pabdorta: «VccnenoBanrue 3aBUCUMOCTH TTEPUOJIA U 9ACTOTHI CBOOOTHBIX
KoNeOaHU HUTSHOTO MasiTHUKA OT €T0 JUTUHBD)

Kosie0aHui (PYKUHHBINA
W/WTTU MaTeMaTU4eCcKui
MasTHUK). HaOmonenue
3aTyXaromuX KoJieOaHuH.
HccnenoBanue cBOMCTB
BBIHY/ICHHBIX KOJI€OaHUH.
Habnronenue pezonanca.
[IpoBenenue s3xkcepuMeHTa:
UCCJIEIOBAaHNE 3aBHCUMOCTH
MIePHUO/Ia MAJTBIX KOJICOAHHIA
rpy3a Ha HUTU OT JAJIUHBI
HUTHU U Macchl rpy3a; OreHka
a0CONIOTHBIX U
OTHOCHTEIIbHBIX
MOTPENIHOCTEN U3MEPEHUH
(U3NYECKUX BEJINYMH.
Pewenune pacu€THeIX 3a1a4 ¢
SIBHO 3aJIaHHOM (pU3HUYeCKOM
MOJIENBIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI1, OMUCHIBAIOLITUX
MexaHnndeckue .Onucanue
MEXaHUYECKUX U C
MCII0JIb30BaHUEM
bu3NYECKUX BEIUYUH:
MepuoJ] U 4acToTa
KoJIeOaHUM, aMIUIUTYAA U
¢aza xonebanuii, 3apsa u
CHUJIa TOKa B TApMOHHYECKHX
kosneOanusx. Pemenue
KaueCTBEHHBIX 3a]1a4 C
OIIOpOI HA U3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTHCHIBAIOIITUE
MeXaHH4YeCcKue KoaeOaHusl.
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Paznea 2.

MoJiekyasipHasi Gu3nKa 1 TEPMOAMHAMHKA.

Tema 2. 1.
OcHOBEI
MOJIEKYJISIPHO-KH
HETHUYECKOM
TEOpPUH

Coziepkanne y4eOHOro Marepyana.

Maccsl 1 pazmepsl MoJiekyil. KomruecTBo BemecTBa. TermioBoe NBUKEHUE.

1. OCHOBHBIE TIOJIOKEHHS MOJICKYIIPHO-KHHETUYECKOM TEOPUH, UX OTBITHbIE 000CHOBAHMUSL.

2. Mogenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOPUU
NJEaJIbHOIO Ia3a.

4. VYpasuenue Menpgeneera- Kimaneitpona. I'a30Bbie 3aKOHBI.

[IpakTuueckoe 3andarue: Pemenne 3a1a4 Ha OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH.

JlaboparopHas padora: «HaOmroneHus: MOIEKyIIpPHOTO B3aMMOAECUCTBUS TEIDY

Ha6opaTopHa;1 pa60Ta: « Onpez[eneHHe CKOPOCTHU TCIUIOBOT'O ABUKCHUS I'a30B»

[IpoBeneHne HKCIIEPUMEHTA:
OIIpEZIEIIEHUE MacChl BO3IyXa
B KJAaCCHOM KOMHAre Ha
OCHOBE WH3MEpeHuil 00BEMa
KOMHAaThI, JTaBJIICHUS )51
TEeMIIepaTyphl BO3yXa B HEl;
UCCJIEJIOBAHNE 3aBHUCHUMOCTHU
MEXIY napameTpamu
COCTOSIHUSL ~ Pa3pe’KeHHOTO
raza. OueHka abCOJIOTHBIX U

OTHOCHTEIIBHBIX
MOTPEIIHOCTEN  U3MEPEHUN
bu3IIeCcKUX BEJIMYMH.
OObsicHEHUE OCHOBHBIX
NPUHIIATIOB JEUCTBUI

TepMOMeTpa U Oapomerpa U
yclIoBHM HMX  0€30macHOro
HCIOJIb30BaHUS B
IMOBCEAHEBHOM JKU3HH.
PacnioznaBanue ¢uznuecKux
SIBIICHUM B YY€OHBIX OIBITaX
U OKpYKalIIeH  KU3HU:

muddysus, OpOyHOBCKOE
JBUKECHHUE. Onucanue
TETUIOBBIX SBJICHU c
MCIIOJIb30BaHUEM
buznyeckux BEJINYUH:
JIaBJICHHE Ta3a, TEMIIepaTypa,
cpenHsis KMHETHYeCKas
JHEprus Xa0THYECKOTO
JIBUKEHUS MOJIEKYI,
CpEIHEKBaPATUYHAS

CKOPOCTBMOJIEKYJ.  AHaJIN3
Gu3MUEeCKUX TPOLECCOB U
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SIBIICHUM C MCIIOJIb30BaHUEM
MKT, ra30BBEIX 3aKOHOB,

CBA3U CpenHen
KMHETHYECKON JHEpruu
TEIJIOBOIO JBUKEHUS
MOJIEKYT ¢  aOCOIIOTHOM
TEMIIEpaTypoi. Pemenue
pacd€THBIX 3amad C SBHO
3aJITaHHON buznyeckont

MOJIEJIbIO C HCIIOJIb30BAaHUEM
OCHOBHBIX TonokeHuin MKT,
3aKOHOB u bopmyn
MOJIEKYJISIPHOM buzuku.
Pabora B rpynmax mnpu
MJIAHUPOBAHUH, TPOBEACHUU
u WHTEpIpeTaIuu
pe3yJIbTaTOB OIBITOB W
aHalu3e  JIOMOJTHUTEIbHBIX
HMCTOYHUKOB MH(OpPMAIIUU TI0
TeMe
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2.2 OCHOBBEI
TePMOAUHAMUKU

Buytpennsis sneprus. Konnuectso temnotsl u pabora. Pabora raza. 3akoHbl TEpMOIUHAMUKH

[IpakTnueckoe 3anarue: Pemenue 3a1a4 no teme: « [IpuMeHeHue nepBoro 3akoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.

[IpoBenenune sKcrnepuMeHTa:

U3MepeHue YAEIBHOU
TEIIOEMKOCTH BEILIESCTRA.
Ouenka  aOCOIIOTHBIX  H
OTHOCHTEIIBHBIX

MOTPEIIHOCTEN  M3MEPEHUN
buznyeckux BEJINYUH..
OObscHEHUE MPUHIUIIOB
NEUCTBUA " YCIOBUU

0€30I1aCHOT0 UCIIOJIH30BAHUS
B IIOBCEIHECBHOM  KU3HU

JIBUTATEJst BHYTPEHHETO
CropaHus, OBITOBOTO
XOJOAWIbHUKA,

KoHauIMoHepa.  OmnucaHue
CBOWCTB T€lI M TEIIOBBIX
SIBJICHUNA C HCIOJIL30BaHUEM

bu3ndeckux BCJTMYHH:
JIaBJICHUE Ta3a, TeMIlepaTypa,
KOJIMYECTBO TEIUIOTHI,

BHYTPEHHSS dHeprus, pabora
raza. Pemenue pacy€THbIX
33lad  C SBHO 3aJJaHHOU
¢usuueckoii  MOJENBI0 ¢
UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB " bopmyn
MOJIEKYJISIpHON ~ pU3UKKU U
TEPMOJMHAMUKH.  Pemienue
KaueCTBEHHBIX  3aJady  C
OMOpOM Ha MW3Y4YCHHBIE B
pasnene «MonexynsapHas
du3nKa MU TepMOAMHAMHKA»
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Tema 2. 3.
Bzanmuabie
MPEBPALLECHUS
JKUJIKOCTEH 1
ra3oB. TBEpapie
Tena.

ConeprkaHue yueOHOro Marepuania.

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. Tsépaoe teno. Kpucrammuueckue u
aMmop(QHBIC TeTa.

3aKOHbI, 3aKOHOMEPHOCTH U
busznueckue SIBJICHUA.
PaGora B rpymmax mpu
aHaJu3e  JIOMOJHUTEIBHBIX
HCTOYH

[IpoBenenue sKcnepuMeHTa:
U3MEPEHUE  OTHOCHUTEIIBHOMN
BJIQXXKHOCTH Bo3ayXxa. OneHka

a0COJIIOTHBIX "
OTHOCHUTEJIBHBIX

IIOTPELIHOCTEN  M3MEPEHUI
bu3nuecKux BEJIMYHH.
H3yuenue CBOICTB
HaCBILEHHBIX 11apoB,
croco6oB U3MEpEHUs
BJIA)KHOCTH HaGmonenune

KUTICHHUSI TIPU  TTOHMKCHHOM
JABJICHUM, HarpeBaHus W
IJIABIEHUS
KPUCTAITUIECKOTO
BEIIIECTBA. OObsicHEHHE
NPHUHIIAIIOB ~ JICUCTBUSA U
yCIIOBUH 0€e3011acHOTO
HCIIOIB30BaHUS B
MTOBCETHEBHOM JKU3HU
THTPOMETPA,  MICHXPOMETPA,
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KaJIOpPUMETPA. N3yuenue
TEXHOJIOTUH MOy YEHUS
COBPEMEHHBIX MaTepuasos, B
TOM YHCIIE HAaHOMAaTepHUaJoB.
Pemenue pacuérHsix 3amaud c
SBHO 3aJIaHHON (PU3NUECKON
MOJICTIbIO C HCIIOJIB30BaHUEM
ypaBHEHUS TEIJI0BOIO
OajaHca. Perienne
KaueCTBEHHBIX 3a1a4 c
Onopoit Ha W3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
dusznyeckue  SABICHHUS 10
TeME

Pasnea 3. D1eKTPOAMHAMHKA.
Tema 3. 1. Coneprxanue yaeOHOTro MaTepuara. [IpoBeneHne HSKCIEpUMEHTA:
DNeKTpOCTaTHKA. U3MEpPEHUE DIEKTPOEMKOCTH

1. DOnexkTpuyeckuii 3apsj. 3aKOH COXpaHEHUS SIEKTPUIECKOTOo 3apsiaa. 3akoH Kymona.

2. DOnextpuyeckoe none. HanpsxEHHOCT mons. Dnekrpudeckas Emkoctb. KonaeHcarop
CoenyHeHNs: KOHJIEHCATOPOB

[IpakTnueckoe 3ansTue: Pemenue 3aaa4 Ha pacy€T MEKTPOCTATUUECKUX BEIMUUH U 3aKOH
Kyinona.

[IpakTrueckoe 3ansaTue: Pemenue 3a1ad Ha pacyéT IEKTPUUECKON EMKOCTH

KOHJIEHCATOpa. Ouenka
a0COFOTHBIX u
OTHOCHTEJIBHBIX
IOTPELIHOCTEN  M3MEPEHUI
bu3nIeCKUX BEJINYMH.
N3yuenue [PUHLIUIIOB
NEUCTBUA AEKTPOCKOIA,
JJIEKTPOMETPA,
KOHJIEHCaTopa. N3yuyenune
MPUHIUIIOB JEeUCTBUSIN
YCIIOBHI 06e30macHOTro
MPUMEHEHHUS B MPAKTHUECKON
KU3HH, KOIHPOBAJILHOTO
anmnapara, CTpyHHOrO
IIPUHTEPA. Paccmorpenue
du3nuecKux OCHOBaHUI
3IEKTPOCTATUYECKOM 3aIHUTHI
1 3a3eMJICHHUS
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anekTponpudopoB. Pemienue
pacu€THBIX 3aJad C SIBHO
3a1aHHOU duznueckoi
MOJIETIBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMyI
ANEKTpOCTaThKU.  Pemienue
KaueCTBEHHBIX  3aJad  C
ONOpOM  HAa  H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H
busznueckue SIBIICHUSI
IEKTPOCTATUKH.

Pacno3naBanme (Quznueckux
SBJICHUN B Y4eOHBIX OIBITAX
U OKpPYXKAalIleW  KU3HHU:
IEKTpU3aLUs TeN,
B3aUMOJICHCTBUE 3apsifoB H
00bsSCHEHHE MX Ha OCHOBE

3aKOHOB u bopmyn
anekTpocTartuku. OnucaHue
A3y4YEHHBIX CBOICTB

BEILIECTBA M AJICKTPUUECKUX
SIBJIEHUHA C MCIOJb30BaHUEM

buznyeckux BEJINYUH:
IEKTPUYECKUN 3aps,
HANpPsKEHHOCTh
NIEKTPUYECKOTO OJIS
OTEHIIMAI, pa3HOCTh
IIOTECHIIUAJIOB,
3IEKTPOEMKOCTb. Ananu3

(¢U3NUECKUX TIPOLECCOB |
SBJIEHUH C HCIIOJIb30BaHUEM
(U3NUECKUX 3aKOHOB: 3aKOHA
COXPaHEHHUsI IEKTPUUYECKOTO
3apsga, 3akoHa  Kynona.
PaGora B rpynmax _Ipu
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aHaau3e  JIONOJHUTEIBHBIX
UCTOYHUKOB HHGpOpMAIU U
HOATOTOBKE  COOOILEHHH O

MPOSIBJIEHUH 3aKOHOB
3JEKTPOCTATUKHU B
OKpYXXalollel  KU3HKU U

INPUMCHCHUU X B TCXHHUKC

Tema 3.2.
3aKOHEBI
IIOCTOSTHHOTO
TOKa.

ConeprkaHye y4eOHOro MaTepuaa.

1. IMocTosHHBIN dekTpudeckuii Tok. Cuia Toka, HalpsbKEHUE, SIEKTPUIECKOE COMPOTUBIICHUE.
3axon OMa It yuacTKa LEMH.

2. IlocnenoBarenbHOE U NTApaJUIEIbHOE COSIMHEHNE MPOBOIHUKOB.
OJ1C ucrounrka Toka. 3akoH Oma 11 IOJHOU LS.

3. TemmoBoe AecTBUE AEKTpUUYECKOTO ToKa. 3akoH J[xoynsa-Jlenma. PaboTta u MomHoOCTh
TOKa

JlaboparopHas pabora «M3ydenne nmapaaaebHOro COeIUHEHNS IPOBOIHUKOBY

Ha60paTopHa;1 pa60Ta ((MSyquI/Ie MOCJICA0BATCIIbHOI'O COCAMHCHNUA ITPOBOAHUKOB))

JlaboparopHas padora « M3mepenne D C 1 BHYTPEHHETO CONPOTUBIEHUS UCTOYHUKA TOKA

JlaboparopHas pabora « 3MepeHue MOITHOCTH U pabOThI IITEKTPUIECKOTO TOKA)»

JlaboparopHas pabota «OmnpeneneHue yaeabHOT0 COTPOTUBICHUS MaTepuaia u3 KOTOporo
M3TOTOBJICH IIPOBOIHHUK.

NS} | O | \OF 1\S) | \S]

HpaKTI/I‘-ICCKOC 3aHsATHE: Perenue 3a1a4 Ha 3aKOHBI Owma.

[\

[IpakTuueckoe 3anarue: Pemenne 3ana4 Ha 3akoH [[xoynsd - Jlenua.

[\

IIpakTHyeckoe 3ansiTHe

WNudopmanmonnsie pecypcsl (MHTEpHET - TexHoioruun). [IpaBuna u ocobeHHoCTH
nHpOpMaLMOHHOrO norcka B MIHTepHete. Buasl urenus. Buasl pukcuposanus nadopmaimu.
Bu sl 0000111eH1s HHGOPMAIIUH

IIpakTH4yeckoe 3aHsATHE
CO6op u yrounenue napopmanuu (OCHOBHBIC HHCTPYMEHTBI: HHTEPBBIO, ONIPOCHI, HAOIIONCHNUS,
SKCIEPUMEHTHI U T.II.); 00CYKIeHNE METOIUYECKUX aCIIEeKTOB M OpraHu3aius padboTsl. MeTozsl

HUCCIICA0BAHUSA: METOAbI SMITMPUUICCKOI0 UCCICAOBAHUA, MCTOALI TCOPCTHICCKOTO UCCIICAOBAHM.

[IpoBenenune »sKcrnepuMeHTa:
H3y4YCHHUE CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB;
n3mepenne OJIC wucTouHMKa
TOKA M €ro BHYTPEHHETO

COTPOTHBIICHHUS;
HaOMIOZICHWEe  3JIEKTPOJIH3a.
Onenka  aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX

MOTPEUIHOCTEN ~ M3MEPEHUI
bu3nueckux BEJIMYHH.
OObscHeHue MIPUHIIUIIOB
JEUCTBUS u YCIIOBUM
0€30MacHOr0  MpPUMEHEHUs
amIepMerpa,  BOJIBTMETPA,

peocrara, WCTOYHHKOB TOKa,
JJIEKTPOHArpEeBaTENbHBIX U
JJIEKTPOOCBETUTEIBHBIX

npubopoB, TEPMOMETPA
COIPOTHUBIICHUS, BAKYYMHOI'O

ouofa,  TEPMUCTOPOB U
b oTOpEe3ucTOPOB,
MOTYTIPOBOAHUKOBBIX
JHOIO0B, raabBaHUKH.

Pemenue pacuérHbix 3amad c
SIBHO 3aJaHHOM (hU3HYeCcKoil
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Tema 3. 3.
DNEeKTPUYECKUI
TOK B pa3sHBIX
cpenax.

ConepkaHue y4eOHOro MarepHaia.

4. TlonynpoBoanuku. CoOCTBEHHas! U MPUMECHAs! MPOBOAUMOCTD MOTYTIPOBOJHUKOB.
P-n- nepexon. [lonynpoBOHUKOBBIN THO. DIEKTPUUYECKHUI TOK B METaJIax.

2.O7E€KTPUYECKUHN TOK B JKHJIKOCTSIX.
DIEKTPUYECKUI TOK B razax. JJIEKTPUUYECKHM TOK B BAKYYME.

[IpakTuueckoe 3anatue: Pemienue 3a1a4 no teme «JIEKTPOTU3»

MOJIEJIBIO C MCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (popmMyI
TEMBI «lTocTossHHBIN
JNEKTPUYECKUN TOK».
Pacno3naBanue Quznueckux
ABJIEHUI B Y4YEOHBIX OIbITaxX
U OKpYXaloIled  KHU3HU:
JNIEKTpUYECKas

IIPOBOIUMOCTb,  TEILJIOBOE,
CBETOBOE, XUMHYECKOE,
MarHUTHOE JEWUCTBHUS TOKA.
AHanu3 ANEKTPUUECKUX
ABJIICHU M IPOLIECCOB B
LEensX IOCTOSHHOTO TOKa C
UCIIOJIb30BAaHUEM  3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTHU

HoCaca0BaTCiIbHOIO n
napajjiCJbHOIoO COCAMHCHUA
IMIPOBOJHUKOB, 3aKOH

Jlxoynsa-Jlenna.  Omnucanue
U3Y4YEHHBIX CBOMCTB BELIECTB
N SJICKTPUUCCKUX SIBJICHUM C

HCIIOJIb30BaHUEM
du3naeckux BEJIMYMH:
ANEKTPUYECCKUN 3apsij, CUia
TOKA, AEKTPUIECCKOE
HanpsHKCHUPAa3HOCTh
norennuanos, JJIC, pabora
TOKa, MOIIHOCTD TOKa.
Hcnons3oBanue
nH()OPMAITMOHHBIX
TEXHOJIOTUM IS TIOMCKA,
CTPYKTYPHUPOBaHUS,
UHTEPIIPETAINH 5

npeacTaBieHus HHGOPMALUU
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IpU TOATOTOBKE COOOIIECHUMN
0 TPUMCHEHHUH  3aKOHOB
MOCTOSIHHOTO TOKa B TEXHHUKE
Y TEXHOJIOTHUS

Tewma 3. 4.
MaruautHoe
TOJIE.

CoJziepkaHre yaeOHOIro Marepuaa.

5. BsaumopelictBue TOKOB. MarautHoe nosie. MHAyKIUs MarHuTHOTO 1ojs. MarHuTHbIN
MIOTOK.
Cuna Amnepa. Cuna JlopeHna .

6. SBnenue snekrpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenna. CamouHyKIIHs.
NHAYKTUBHOCTS.

MarauTHbIC CBOMCTBA BCIICCTBA. 3HepI‘I/I5I MAar"auTHOTI'O IIOJIA TOKaA.

HpaKTI/I‘ICCKOG 3aHsaTHe: Pemenne 3aaa4 Ha pacycT MarHUTHOM HHAYKOWHW 1 MarHuTHOI'O IOTOKaA.

[IpakTuueckoe 3ansTue: Permenue 3amad Ha pacuét cuibl Ammepa u cuibl Jlopenna.

IIpoBeneHue dKclepUMeEHTa:
W3yYE€HUE MAarHUTHOIO IO

KaTyIIKH c TOKOM;
HUCCIIEJOBaHHE JEUCTBUS
MOCTOSITHHOTO ~ MarHuTa Ha
pamKy c TOKOM;
UCCJIEI0BAHNE SIBIICHUSI
3IEKTPOMAarHUuTHOU

15030147 9017078 Orenka
a0COIOTHBIX u
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEH  M3MEPEHUI
du3nueckux BEJIMYHH.
OO0ObsicHeHNE MIPUHITUTIOB
JEUCTBUS U YCJIOBUM
0e30macHOTO  MPUMEHEHUS
MOCTOSIHHBIX MarHuTOB,
3JIEKTPOMAarHUTOB,
AIEKTPOABUTATEIS,
YCKOPHUTENEH 3JIEMEHTapHBIX
YaCTHII, WHIYKIMOHHOH

neuyn. PemieHne pacu€THBIX
3a1a4 Ha IIPUMEHEHUE
dopmyn Tembl «MarautHoe
oJe. DneKTpoMarHuTHast
VHIYKIUSD). Pemenne
Ka4eCTBEHHBIX  3aJad ¢
OMOpOM  HAa  HW3Yy4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U
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(l)I/I3l/IquKI/Ie$IBJ'IeHI/IH TCMBI

«MarnutHoe ToJie.
OJeKTpoMarHuTHas

uHAyKuus».  OmpeneneHue
HarpaBJIeHHs BEKTOpa

WHIYKIIMA MarHUTHOTO TIOJIS
MIPOBOJHUKA C TOKOM, CHJIBI
Awmrepa u cunbl JlopeHua.
PacnioznaBanue ¢uznueckux
SIBIICHUM B YYEOHBIX OIBITaxX
U OKpYXKallleh  KU3HU:
B3aMMOJICICTBHE MAarHHTOB,

3JIEKTPOMAarHuTHas
WHAYKIUA, JIICUCTBUE
MarHuTHOTO oA Ha

MPOBOJIHUK C TOKOM U
JIBWKYIIMICS 3apsa. AHanu3
ANIEKTPOMArHUTHBIX SBJICHUN
C HCHOJB30BaHHEM 3aKOHA
ANEKTPOMArHUTHOM

UHIYKIHUU. Omnuncanue
M3YYEHHBIX CBOMCTB BEUIECTB
n 3JIEKTPOMAarHUTHBIX
SIBIGHUH C WCIIOJIb30BaHHEM
bu3IIeCKUX BEJIUYHH:
WHJIYKIUSI MarHUTHOTO MOJIs,
cuna Amnepa, cuia Jlopenua,
WHJyKTUBHOCTD KaTyIIIKH,
SHEPrus DIIEKTPUUYECKOTO U
MarHUTHOTO MOJSH

IIpakTuyeckoe 3aHsaTHe: OCHOBHAs 4YacTh MCCIEIOBAaHUSA: COCTABJICHHE WHIUBUYAIbHOTO
paboyero 1miaHa, MOMCK HCTOYHHMKOB M JIUTEPATYPhI, 0TOOp (haKTHUECKOr0 MaTepHaia.

IIpakTnueckoe 3ansaTue: COOp, cUCTeMaTH3alldsg W aHAJIM3 TMOMYYEHHBIX PE3YJIBTaTOB.
DopMyITMPOBKA BHIBOJIOB.

HpaRanecxoe 3aHdATHE: CTDVKTVDI/IDOBaHI/Ie IIPOCKTA. HDaBI/IHa COCTaBJICHHMS KOHCIICKTOB.
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Metoabl pa6OTBI C TCKCTOBLIMU MCTOYHUKAMU I/IHd)OpMaI_II/II/I.

Pasnen 4. J1eKTPOMATHUTHBIE KOJ1e0AHUSA U BOJIHBI.
Tema 4.1. Conepxanue y4eOHOro Marepuania. HccnenoBanne mnapameTpoB
DIEeKTPOMArHUTH KOJIeOaTeIbHOW CHUCTEMBI —

pI€ KOJICOAHUS.

1. KonebarenbHblit KOHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KojleOaHus. BbIHyX/1eHHbIE
JJIEKTPOMArHUTHBIE KoseOaHus. IlepeMeHHbIH 1eKTpUYEeCKUH TOK.

2. AxTuBHOE conpoTuBieHue. J[efcTByIoIIee 3HaUeHEe CUJTbI TOKa U Hanpsbkenusi. Konaencarop
Y KaTyIlIKa B [IENU NEPEMEHHOI0 TOKa. DJIEKTPUUECKHI PE30HAHC B 1IEMH IEPEMEHHOTO TOKa

3. Tpancdopmarop. IIpousBoacTBo, mepeaada u NoTpedIeHHE AIMEKTPOIHEPTUu. [ enepaTop
He3aTyXaronux KojaeOaHui.

IIpakTrueckoe 3ansaTue: Pemenue 3a1ad Ha pacy€T akTUBHOTO, MHYKTUBHOIO, EMKOCTHOTO
CONIPOTUBIICHUS

IIpakTnyeckoe 3ansitue: [logsenenue utoros. [IpaBuna opopmineHus pesynsraroB. TpeGoBaHus |1
3alUTe NPOEKTa, IPE3eHTALMK TPOeKTa. Pe3yabTaTsl ONBITHO- 3KCIIEPUMEHTAIBHONW PaObOThI:
CxeMbl, UepTeKU, AaHAJIU3, BBIBOJbI, 3aKJIIOUYEHHUS.

IIpakTnueckoe 3ansiTue: OTYET O XO/€ BBINOIHEHUS ITpoekTa. OdopmiieHHEe MOSICHUTENBLHON 3arll
npoekty. CTpyKTypa MOsICHATENIbHOW 3anicKu. TpeboBanus opopMIiIeHuIO.
I'OCTs1 o oopmaeHuo padbor.

nepuosa, YaCTOTHI,
aAMILTUTY/IBI u bazs
konebanuii. MccnemoBanue
NEPEMEHHOTO TOKa B IIETIH W3
MOCJIEZIOBATEIHHO

COCIMHEHHBIX KOHJICHCATOPA,
KaTylIKu ¥  PE3HCTOopa.

Ounenka  aOCOJMIOTHBIX U
OTHOCHTEJIbHBIX

MOTPEIIHOCTEH  M3MEPEHUN
du3ngeckux BEJIMYHH.
OO0bsicHeHUE MIPUHITUTIOB
JEUCTBUS u YCIIOBUM
0e30macHOTO  MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA,
re’eparopa MIEPEMEHHOTO
TOKa, JIMHUH
anekTpornepenad.  Pemienue
pacu€THBIX 3a7a4 c

SBHO3aJaHHOW  (PU3HUECKON
MOJIEJILIO C HCIIOJIb30BAHUEM

OCHOBHBIX 3aKOHOB u
dbopmyn, OTIMCHIBAIOIITUX
3IIEKTPOMArHUTHBIE
KoJIeOaHMs. Onucanue
AIIEKTPOMArHUTHBIX
KoJeOaHuit c
UCTIOJIb30BaHHEM
bu3ndeckux BEJIMYMH:
IePHOJ u gacrora
KOJICOAHMM, aMIUTUTYIA |
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daza xonebanuii, 3apsag u
CWJIa TOKa B TAPMOHHYECKHX
ANIEKTPOMArHUTHBIX

KOJICOAHMSX. Pemenne
KaueCTBCHHBIX  3ajad c
ONOpOM  HAa  H3Yy4YCHHBIC
3aKOHBI,  3aKOHOMEPHOCTH,

OITMCHIBAIOIIINE
AIIEKTPOMArHUTHBIC
KoJieOaHusI. Pabora B
rpymnmnax MpH IUIaHUPOBAHUH,
HpOBeI[eHI/II/I nu
UHTEPIPETAIIMUA PE3YJIbTATOB
OIIBITOB, u aHaJIn3e
JIOITOJTHUTEIbHBIX

MCTOYHHUKOB MH(pOpMaIUU 110
TEME

Tema 4.2.
DNEeKTpOMarHuTH
bIC BOJIHBI.
CseroBble
BOJTHBI.

ConeprkaHye yueOHOro Marepuaa.

1.3HCKTpOMaFHI/ITHOC MOJIC U SJICKTPOMATrHUTHBIC BOJIHBI. CKOpOCTL SJICKTPOMAIrHUTHLIX BOJIH.
Nzo6perenue paguo [lomoseiM. [Ipuntumel paguocsssu. TeneBuaeHue.

2.CBerT Kak 3JeKTpoMaruutHas BonHa. Murepdepenuus u audpakuus csera. J(ucrepcus cera.

[Ikana 3/m BosH. Pa3nuunbie BUBI JIEKTPOMAarHUTHBIX W3TYYSHUH, UX CBOICTBA.

5. 3axoHBbI OTpaxkeHMsI U IIpesoMiieHus cBeTa. [lolHoe BHYTpeHHEE OTpaXeHUsI

6. Jlunszel. Ontuyeckue npubopsl. [locTpoenue nzo0pakeHus B JIMH3AX.

[IpakTuueckoe 3ansTue: Pemenue 3a1ad Ha GOPMYITy TOHKOH JIMH3BI

Wzyuenne oOpa3oBaHus u
pacrpocTpaHeHus

MOTEPEYHBIX U TPOIOJIBHBIX
BOJIH. HaOmronenune
OTPAKCHUSHU TIPEIIOMIICHUS,
uHTephepeHIUN u
TUGPaKIU  MEXaHMYECKUX
BOJIH. HaOmronenue cBsA3H
TPOMKOCTH 3BYKa M BBICOTBI
TOHA C aMIUIMTYIOH |

4acTOTOM KOJICOaHUI,
3BYKOBOT'O pe30HaHca.
HccnenoBanue CBOMCTB

JNIEKTPOMAarHUTHBIX ~ BOJIH:
OTpakeHHE, IPEIIOMIICHUE,
nonsipuzanus, audpakuus,
uHTepdepenims.  M3yuenue
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YCIIOBHUI U3JIyYCHUS
JIEKTPOMAarHUTHBIX BOJIH,
B3aUMHOI OpUEHTALUU
BektopoB E, B, v B
JJIEKTPOMarHUTHOM  BOJIHE.
N3yuenune [IPUMEHEHUS
JJICKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.
OO0mbsicHeHne IIPUHLIAIIOB
JEUCTBHUSA u YCIIOBHM
06e30macHOr0  MPUMEHEHMS
MY3bIKaJIbHBIX

WHCTPYMEHTOB,
YIBTPAa3ByKOBOM

TUarHOCTUKA B TEXHUKE H
MEIUIHE, panapa,
paauonpuéMHUKA,

TEJIEBU30Pa, AQHTEHHBI,
TenedoHa, CBY-neun.

Pemienne  pacy€tHeIX H
KAQueCTBEHHbIX  3ajad ¢
OIIOpOM  HAa  H3YYCHHBIC

3aKOHa pacnpocTpaHeHue
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
UH(POPMAITMOHHBIX
TEXHOJOTMH i1  ITIOMCKa,
CTPYKTYPHUPOBAHUS,
HMHTEpIpeTaIuu H

npeAcTaBiIeHus] HHPOPMALIUU
IpU TOATOTOBKE COOOIIECHHN

00 HCIIOIL30BaHUHI
AJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE. Yyactue B
JIUCKYCCHUU 00
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3JIEKTPOMarHUTHOM
3arpsA3HEHUN  OKPY’KAIOLIEH
cpeabl. PabGora B rpymnmax
npu IUTAaHUPOBAHUH,
IIPOBEACHUH u
UHTEpIIpEeTallui Pe3yJbTaToB
OTIBITOB u aHajau3se
JIOTIOJTHUTEIbHBIX
HCTOYHHUKOB MH(OpMAIUU 110
teme3yuenne SIBJICHUS
MIOJIHOTO BHYTPEHHETO
OTpaX€HHUs, €r0 MPUMEHEHUS
B  cBeroBozje. M3yueHue
MojeleH MHKpPOCKOIA,
TEeJIeCKoma. [Tonyuyenue
CIEKTpa C MOMOUIbIO IPU3MBI
U TU(PaKITMOHHOW PEHIETKH.

Hsmepenue IoKasarens
MIPEIIOMIICHUS CTEKJIA.
UccnenoBanne CBOICTB
HU300paKCHUIB JINH3aX.
OObsicHeHue IIPUHLIUIIOB
IEUCTBUA u YCIIOBHM

0€30MacHOr0  MpPUMEHEHUs
OYKOB, JIyIbl, (hoTOANmapara,
NPOEKIIMOHHOTO  armapara,

MHUKPOCKOIA, TEJIeCKomna,
BOJIOKOHHOM OITHKH,
TUGPaKIIMOHHON — pEemIETKH,
MOJIAPOUIA. Pemienue
pacu€THBIX 3a1a4 C SIBHO
3a/laHHOM du3naeckoi

MOJIENBIO C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (hopMy
reOMETPUYECKON OIITHKH.
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[loctpoenue wu onucanue
N300paKeHUs, CO3aBaeMOT0
IJIOCKUM 3€pKajioM, TOHKOM

JIMH30M. Paccmorpenue
IIPEJENIOB IIPUMEHUMOCTH
T€OMETPUYECKOU OITHUKH.

PacnioznaBanue ¢uznueckux
SIBJIEHUN B OILITaX WH

OKpy>KaroIien KU3HU:
IIPSIMOJINHEVHOE
pacrpocTpaHeHue CBeTa,

OTpaKEHHE,  TPEIOMIICHHE,
uHTepdepeHys, auppaxus
U ToIsApH3alMs  CBETa,
nucriepcust csera. M3yuenue
YCIIOBHI HaOIIOIEHUS
MaKCUMyMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON
KapTUHEOT JBYX CHH(a3HBIX
KOTEPEHTHBIX  MCTOYHHKOB.
Ycnosue HaOIo1eHus
[JIaBHBIX MAaKCHUMYMOB TIpH
na/leHUH
MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PPaKLHOHHYIO
PELETKY. AHanu3
ONTUYECKUX  SBIEHUN  C
UCTIOJIb30BAaHUEM  3aKOHOB:
3aKOH IPSIMOJINHEHHOTO
pacrpocTpaHeHus CBeTa,
3aKOHbl OTpPa)XXCHUs CBeTa,
3aKOHBI MPEJIOMJICHHUSI CBETA.

Onucanue ONTHYECKHAX
SIBJIEHUHA C MCIOJb30BAaHUEM
(hu3nIeCcKnuX BEJINYNH:
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dboKycHOE  paccTosiHHE U
ONTHUYCCKAs CHUJia JIMH3bI

IIpakTnueckoe 3ansitne: Oco6eHHOCTH 0POpPMIICHUS TeKCTa. JIekcuueckue cpesicTBa,
[TpumeHsieMble B TEKCTaX HAYYHOTO XapakTepa. J[omycTuMbIe COKpaIieHus CJIOB B TEKCT
[IpaBuna opopmieHus TUTyabHoro aucra. Opopmierue 6uGIuOrpadhuIecKoro Cucka,
Tabmuir, cxem.

IIpakTH4yeckoe 3aHsATHE:

[Tpe3enTarus npoekra. Oco6eHHOCTH paboThI B mporpamme PowerPoint. @opMbl mpe3eHTanui.

TpebOoBaHMs K copepkaHnio cinaiigoB. TpeboBaHus K 0(hOPMIICHHUIO TTPE3CHTAIIHI

IIpakTuyeckoe 3anaTHe: Bpems 3amutel. PenakTupoBanue T€3UCOB U IEMOHCTPALIMOHHBIX
MatepuanoB. Kputepuu onieHKH NpoekTHOH AestenbHoCcTH. [TyOnuunas 3ammura npoekra. Kak
3HAMEHUTHIC JIFOU TOTOBUIIUCH K BBICTYIUICHUSIM.

Pasznea S. CTpoeHnue aToMa M KBaHTOBasi (hpu3mKa.

Tema 5. 1. ConeprkaHye yueOHOro Marepualia.

CaeToBBIC 1. T'umore3a Ilnanka o kBanTax. ®otoH. DoTO3(dEKT. Habmionenue ¢oroaddexra
KBaHTHI. HAa YCTaHOBKE C IIMHKOBOM

2. OmsiT Pezepdopma. Crpoenue atoma. [Tnanerapras moaens 1 moaenb bopa.  Tloctynarsr
bopa. [TomionieHre u HCIIyCKaHKWE CBETA ATOMAMHU.

miactuHod.  MccnenosaHue

3aKOHOB BHEUIHETO
dotorddexra. OOBsicHEHHE
OCHOBHBIX IPUHIUIIOB
neicTBUs TEXHUYECKHUX
YCTPOMCTB, TaKUX  Kak:
dorosnemeHT, (HoTONATUUK,
COJIHEUHas Oarapes,

CBETOAMON;, W YCIOBHM HX
0e30macHOr0 MPUMEHEHHs B
IPaKTUYECKON JKUA3HU.
Pemienue pacuérHbix 3amad c
SIBHO 3aJIaHHOW (PU3NUECKON
MOJIEBIO0 C HCIIOJIb30BAaHHEM
OCHOBHBIX 3aKOHOB U (hOpPMYIT
KBaHTOBOM onTuku. Pemenue
KadeCTBEHHBIX 3aJ1aq c
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OMOpOl  Ha  W3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OTITHKHU.
PacnioznaBanue ¢uznueckux
SBJICHUH B Y4eOHBIX OIBITAX:
dorosnexTpuueckuit 3pPexT,

CBETOBOE JIaBJICHHE.
Onucanue M3YyYEHHBIX
KBAaHTOBBIX  SBIEHUN U
POLIECCOB c
UCTIOJIb30BaHHEM

bu3nIeCcKux BEJIMYMH:

CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJINHA BOJIHBI 158
yacTora CBETa, DHEPIUs U
UMIyiasC HoToHA

Tema 5. 2.
duzuka
aTOMHOTO siIpa

Coneprxanue yueOHOro Marepuana.

1 OTKpBITHE PATUOAKTUBHOCTHU. O-, -, Y- U3TyUCHHUS.
3aKOH paJ0aKTUBHOTO paclajia.

2. DHeprus cBs3u. Jlenenue saep ypasa.
Ilennas snepHas peakuus. SInepHsiii peakrop. TepMosiAepHbIE PEaKIUH.
buonornyeckoe 1eMcTBUE PAJIMOAKTUBHBIX U3JTYUYECHHI.

IpakTuyeckoe 3ansTHe: 3AIIUTA ITPOEKTA.

IpakTHyeckoe 3aHsTHe: 3AIIUTA IPOEKTA

[IpakTnueckoe 3ansATHE: PemeHne 3a1a4 Ha COCTABICHUE SIAEPHBIX PEAKIIHIM.

N3yueHne  HKCIEPUMEHTOB,
JIOKa3bIBAIOIIUX  CJIOXKHOCTb
CTPOEHHUSI aTOMHOIO sijpa.
HccnenoBanue TPEKOB
YaCTHIL (o TOTOBBIM
¢dortorpadpusm).  M3yuyenue
ANEPHBIX  CWJI,  SIAEPHBIX
peakiuii cuHTe3a U pacnaja,

TEPMOSIEPHOTO CUHTE3a.
N3yuenue HYKJIOHHOU
MOJIENH anpa

I'eiizenGepra-lBaneHko.

OObsicHeHue ycTpoiicTBa U
PUMEHEHUS JO3UMETPA,
Kamepsl BuibcoHa, sinepHoro
peakTropa, aTOMHOH OOMOBI.
Pemienue 3amau ¢ onopoit Ha
NIOJyYEHHBIE 3HaHMs, B T.U. O
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3apsiie ¥ MacCOBOM YHCIIE
aapa. Pacno3naBanue
dbuznyeckux  SIBICHUH B
qu6HI)IX onbITax )51 B

OKpY Karolen KU3ZHU:
€CTeCTBEHHAas u
HCKYCCTBEHHAs

PaaAOaKTUBHO c1h.Omucanue
KBAaHTOBBIX SIBIIGHUM u

IPOLIECCOB c
UCIIO0JIb30BaHUEM

duznyeckux BEJINYUH:
nepuoa nojypacraja,

SHEPTHsi  CBSI3U  ATOMHBIX
anep, AePEeKT Macchl spa.
Ananuz MPOLIECCOB u
ABJIICHUM C HCIIOJIb30BAaHUEM
3aKOHOB M MOCTYJIaTOB: 3aKOH
COXpaHEHUsl 3JIEKTPUUYECKOTO
3apsga, 3aKOH COXPaHEHHUs
MacCOBOTO YHMCJa, OCTYJIAThI
bopa, 3ak0H paaMOaKTUBHOIO
pacmana. Yyactue B pabote
KpyTJIOTO CTOoJIa
«DyH1aMEHTAJIbHbIE

B3aUMOJECUCTBUA. EJIHMHCTBO
bu3nyeCcKOWKAPTHUHBI MHPaY.

Hcnons3oBanue
nH()OpPMaITMOHHBIX
TEXHOJIOTUM IS TIOMCKA,
CTPYKTypUPOBaHUA,
MHTEPIIPETALUU H

npeAcTaBiIeHUsT HHPOPMALIUU
MpU TOATOTOBKE COOOIIEHUI
0 TIPUMCHCHUHU __ 3aKOHOB
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KBaHTOBOM buzuku B
TEXHUKE W  TEXHOJIOTHUSIX,
IKOJOTMYECKUX acriekTax
SITEPHOU DHEPrETUKU

6. DIeMEeHTbI
aCTPOHOMUU U
acTpohU3UKI

ConeprkaHue y4eOHOro MaTepuala.

Orarbl pa3BuThs actpoHoMmuu. Buj 38é3mH0T0 Heba. Co3Be3aus, s(pKue 3BE3/bI, TIAHETHI, UX
BuauMoe aBuxkenne. Conneunas cucrema. ComHie. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU.

Mueunsrii [TyTe — Hama [anaktuka. Beenennas. 3akon Xa66mna. Teopust Meraranakruka.
Hepeménnsie mpobaeMbl aCTpOHOMHUH

IToaroroska cooOIeHui 00
JTanax pa3BUTHUS
ACTPOHOMHUH, O MIPUKIIATHOM
Y MUPOBO33PEHYECKOM
3HaYE€HUU aCTPOHOMUH, O
METOJIaX MOJTYUYEHUS
HAy4HBIX aCTPOHOMHYECKHUX
3HaHUH, OTKPBITUAX B
COBPEMEHHOM aCTPOHOMMUH.
N3yueHue coBpeMEHHBIX
MPEACTaBICHUH O
MPOUCXOKJACHUH U 3BOJIOLIUU
ConHua u 38€371. 3yuenue
TUTIOB TATAKTHK,
paarorajakTUK U KBa3apoB.
N3yuenue nBrxeHus
HeOECHBIX TEJI, DBOJIOLIUU
3BE31 U BeeneHHol,
MIPOIIECCOB, MPOUCXOIAIINX B
3BE371aX, B 3BE3THBIX
cUCTeMax, B
MEKTaJIAKTUYECKOU Cpeae,
MacIITaOHON CTPYKTYpPHI
Bcenennoif. O0bsicHeHue
pacmpenust Becenennon Ha
OCHOBE 3aKoHa Xa0bma.
[ToaroroBka K 00CYXIEHHUIO
HEPELIEHHBIX MPoOIeM
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actponomuu. [IpoBenenue
HAOIFONEHUH
HEBOOPY>KEHHBIM IT1a30M C
HCIIOJIb30BaHUEM
KOMIBbIOTEPHBIX MPUIOKEHHM
JUISL ONIpEAEIICHUS
TTOJIOXKEHHUS HEOECHBIX
00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3BE3UsA
CesepHoro nosymapus 1
sapkue 3B€31bl. [IpoBenenne
HAOJIIOAEHUI B TEJIIECKOII
Jlynsl, mutaner, Miednoro
[Iytn. Yuactue B quckyccuu
0 HEepeILIEHHBIX MpobIemMax
ACTPOHOMUH

BCEIro

196
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[IpumepHast TemaTKa NHIUBUAYAJIBHOTO IPOEKTA!

A

© =N

®du3ukKa U My3bIKa.

TopHano.

OnexTpudeckas LEelb IEKTPOBO3a.
PeaktuBHBIE 1BUTATENN.

MoHTaX 1 TEXHHYECKOE 00CITy)KMBaHUE SJICKTPOHHBIX IPUOOPOB U

YCTPOMCTB.

JlaGoparopHblii 00K TUTAHMUS.
JIpIxaHue ¢ TOUYKH 3peHUs PU3UKH.
3aragku KUISe >KuIKOCTH.
[Tpuniun paboThl AEPHOTO pEaKkTopa.

. ' po30BBIE ABICHUS.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Panyra.

CBs13b (pU3UKH C IPYTUMU HAyKaMH.
I'elizepsl.

Marsursl.

Beunslii jBuraress.

JIBurarenb BHyTPEHHETO CTOPAHMUS.
XapaKTepUCTUKH OCHOBHBIX HCTOYHUKOB CBETA.
WNuTepecHas cuiia TpeHus.
DHepreTuka.

CBeT ¢ TOYKH 3peHHs] PUBHKHU.
I'pom u MonHUA.

[ITapoBas MoOJIHUA.

becrnipoBonHas 3apsika.

Bakyywm.

3eMIeTpsCeHHUs.

ynamu.

Biusitnue BeceHHeEro maBojika ¢ TOUKU 3peHUs (PU3UKHU.

HeHbIoTOHOBCKASI )KUKOCTb.
ITima3ma.

[TonsipHoOE cusinue.
HckyccTBEHHbIE HCTOYHUKH CBETA.
Tenosas cmepts Beenennoi.
Onruka.

Slnepnas sHepreTuka.

VYnbTpa3Byk U €ro IpuMEHEHUE.
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36. UndpasByk.

37. AnbTepHaTUBHbIC UCTOYHUKH SHEPTHUU.

38. Koppo3usi METAIIJIOB U CILUIABOB.

39. Tpanchopmarop Tecna.

40. JTazepHbIE TEXHOJIOTHH.

41. BnusiHUE 2JIEKTPOMAarHUTHBIX TIOJICH Ha OPraHU3M YeloBeKa.

4. YCJIOBUA PEAJIMZALIUA ITPOT'PAMMBIYUYEBHOT'O ITPEJIMETA
4.1. TpeGoBanussi K MHHHUMAJIBHOMY  MAaTePHAJbHO-TEXHHUYECKOMY
o0ecrne4eHH IO

Peanuzamus nporpaMmbl ipeMeTa TpeOyeT HAIU4Yusl y9eOHOTO KaOnHeTa (hU3HUKH.

— O6opynoBaHue yueOHOTO KaOuHeTa (PU3UKH:
— TOCAJIOYHBIC MECTa IO KOJIUYECCTBY 00yJarOIIHXCS
— paboyee MecTO MpenoiaBaresis

— KOMIIJICKTHI IIJIaKaTOB

- naboparopHasi MeOesb C TOJIBEICHHBIM JIEKTPOIUTAHUEM;

— JIEMOHCTpPAIMOHHOE U J1a00opaTOpHOE 000PYI0BAHNUE;
— METOAMYECKUE YKa3aHUs IJIs 1a00paToOpHBIX padoT CTYIACHTOB;
— KOMITJIEKTHI pa3/IaTOYHBIX MaTepHUaioB

— CIIpaBOYHAs JIUTEPATypa;

Texnuueckue cpencTpa 0OyUeHHUS:

— KOMITBIOTED
— MeJfa MPOEKTOP

— MHTCPAKTHUBHOC rmocooue 1o JUCHHUIIIINHC

4.2. YueOHO-MeTOoAUYEeCKOe M HHPOPMAIIMOHHOE o0ecTiedeHue y4eOHOoro
npeaMera

IlepeyeHb OCHOBHOM M JONMOJHUTEJIbHON YyUeOHOM JUTEPATYPbl, HEOOXOAUMOM
JJIsl OCBOEHHUS MpeaMeTa
OCHOBHBIEC UCTOYHUKU:
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®du3uka. 10 kaacc: yue6. mus obmeodpaszopar. Opranuzaiiyii: 6a30BbIi U yIIIyOIL.
Yposaun / [A.Msakumes, b.b. byxosues B.M.Uapyrun; mom pen.
H.A.IlapdentbeBoii .-7-¢ m3a.nepepad.-M. :Ilpocesamenue, 2020.-432c¢.:(4)n. U
—(Knaccuueckuii kypce). -. ISBN 978-5-09-074278-8.

®dusuka. 11 kaacc: yued. ansg obuieodpaszonar. Opranuszanuii: 6a30BbIN U yIITyOll.
Ypoeuu / [A.Msaxumes, b.b. byxosues B.M.Yapyrun; monm pen.
H.A.IlapdentbeBoit .-7-e uza.nepepad.-M. :Ilpocesenue, 2019.-432c¢.:(4)n. Un.
—(Knaccuuecknii kypce). - ISBN 978-5-09-071607-9

4.3 IlepeyeHb HMHPOPMALMOHHBLIX TEXHOJOTHHA, WCHOJb3yeMbIX IPH
OCYLIECTBJIEHUSI 00pa30BaTeJIbHOr0 Tpolecca MO AUCIUIJIMHE, BKJIIOYAsA
nepeyeHb NMPOrpaMMHOI0 ofecrne4eHUss M MHGPOPMANMOHHBIX CHPABOYHBIX
cucTemM

JInnenzuonnoe nporpamMmmuoe obecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Equnas xomiexius nudpoBbix 00pa3oBaTeIbHBIX
peCypcoB).

http://www.iprbookshop.ru/ DnekTpoHHO-O0MOIMOTEUHAsI CUCTEMA.

1. http://www.fizzika.ru/

2. http://www.physics-regelman.com

4.4. OcoO0eHHOCTH peajM3alMU MpeAMeTa JJIs 00y4YAIIUXCH W3 YHCiIa
HHBAJU/I0OB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

[Ipyu oOyueHMH JUIl C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU  3/10POBbS,
pelycMaTpuBaeTCsl MHAUBUAYAJIbHBIN rpaduk 0OydeHusl.

WNHBanuaesl M Juna ¢ OTpaHUYCHHBIMU BO3MOXKHOCTSIMU  3/I0POBBSI
oOecrieyeHbl TIEUAaTHBIMH U DIIEKTPOHHBIMH 00pa30BaTEeNbHBIMU pecypcaMu B
dbopMax, alanTHPOBAHHBIX K OTPAHUYCHUSIM UX 310POBbSI.

JUIsi  OCyIIECTBIEHHUS MPOLEAYyp TEKYIIEro KOHTPOJS YCIEBAaEMOCTH H
IPOMEXKYTOUHON aTTeCTaluy OOyYaroIIuXcs, COo34alTca (OHABI OLEHOYHBIX
CPEICTB, aJalTUPOBAaHHBIE JUII HWHBAIWMIAOB W JIMI C OrPAaHUYEHHBIMHU
BO3MO)KHOCTSIMH ~ 3/I0POBbSl M TO3BOJIAIOIIME OLEHUTHh JOCTH)KEHHE HMHU
3allJJAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelIbHOM NPOrpaMMe pe3yJbTaToB
o0yueHHUs W YpPOBEHb C(POPMHUPOBAHHOCTU BCEX KOMIIETEHIUH, 3asBICHHBIX B
o0pa3oBaTesbHOM MTporpamMmme.
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5. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUAYYEBHOI'O

INPEIMETA

KonTpoib H oOmeHKa pe3yabTaTOB OCBOCHUSA MPEAMETa OCYIIECTBISIETCS
MpernojiaBaresieM B MPOLIECCE MPOBEICHUS KOHTPOJBHBIX M MPOBEPOUYHBIX PabOT,
TECTUPOBAHUS, J1TA0OPATOPHBIX palbOT, a TakKe BBINOIHEHUS OOYyYaIOIIUMUCS

MHAMBUAYAJIbHBIX 3aJJaHUH, HCCIIEAOBAHUM, MOJITOTOBKE pe(

€paToB.

Pe3yabTarnl 00yueHust
(ocBOeHHbIE YMEHHUSI, YCBOCHHbIE 3HAHMS)

DopMbI U METOAbI
KOHTPOJISI U OLIEHKH
pe3yJbTaToB
00yueHus

* IUYHOCMHbIX

1) rpaxaaHckoro BOCHUTaHHsI: CHOPMHUPOBAHHOCTH
Ipa)XIaHCKOM MO3UIUN 00ydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCHICKOro  OOLIECTBa;
MPUHATHE TPaJUIIUOHHBIX 00LIEYEeNTOBEUYECKUX
TYMAaHUCTUYECKUX W  JIEMOKPAaTHYECKUX LIEHHOCTEM;
TOTOBHOCTb  BECTHM COBMECTHYIO  JEATEIbHOCTh B
MHTEpecax Tpa)xJAaHCKOro o0OIlecTBa, Y4YacTBOBaTh B
caMOyIpaBJIeHUM B 00pa30BaTeNbHON OpraHu3alluu;
yMEHUE B3aMMOJICIICTBOBATH c COI[MAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHM C HX QYHKIUSIMU U
HAa3HAuY€HHEM; TOTOBHOCTh K  TYMAaHUTapHOU U
BOJIOHTEPCKOU JIESATEIBLHOCTH;

2) NaTPUOTHYECKOr0 BOCNUTAHUSNA: CHOPMUPOBAHHOCTH
POCCUNCKOW TPaXKJaHCKOW WAEHTHUYHOCTH, NMaTPUOTU3MA;
LIEHHOCTHOE OTHOLIEHUE K IOCYJapCTBEHHBIM CUMBOJIAM,
JOCTHXKEHHSIM POCCHMCKUX YUYEHBIX B 00NacTH (PU3UKU U
TEXHUKE; 3) [AYXOBHO-HPABCTBEHHOI'0 BOCHUTAHUSA:
c(hOopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAaHMA,
ATUYECKOTO  TMOBEACHMUS;  CHOCOOHOCTh  OLICHUBATh
CUTyallMl0 M IPUHUMATh OCO3HAHHBIC  PEIICHUS,
OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH, B TOM UYHCII€ B JIEATEIBHOCTU YYEHOIO;
OCO3HAHME JIMYHOTO BKJIa/la B MOCTPOCHHE YCTONYMBOIO
Oyay1ero;

4) 3CTETHYECKOr0 BOCHHMTAHUS: 3CTETUYECKOE
OTHOILLIEHHE K MHpPY, BKIIOYas OCTETUKY HAy4YHOTO
TBOPYECTBA, IIPUCYILETO duznyeckoi HayKe;
®enepanpHas pabodas mnporpamma | Pusmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21
S) TpyaoBOro BOCHHMTAHMA: HHTEPEC K PA3JIUYHBIM
cepam npodeccuoHaTbHON EATEIBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOW, yMEHHE COBEpIIATh

OCO3HaHHBIM  BBIOOp  Oyaymieit  mpodeccun  u
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peann30BbIBaTh  COOCTBEHHBIE  JKW3HEHHBIC  ILIAHBL;
TOTOBHOCTP M  CIIOCOOHOCTh K 0Opa3oBaHUIO U
camooOpa3oBaHui0 B oOmacTu (HU3MKA Ha TPOTHKCHHUH
BCEM KU3HU; 6) IKOJOrM4eCKOro BOCIHUTAHUS:
c(hopMHUPOBAHHOCTH AKOJIOTUYECKOM KYJBTYPBHI,
OCO3HAHME [IMOOAJTBHOTO  XapakTepa HSKOJIOTUYECKUX
npoOseM; TUIAaHUPOBAaHUE W OCYIIECTBIEHUE NEHUCTBUN B
OKpYy)Xalolllel Ccpee Ha OCHOBE 3HAHUS  Lelel
YCTOMYMBOTO pa3BUTHs 4eEJIOBeUeCTBa; Pacmmupenue
ONBITA ACATEIBHOCTH SKOJOTMYECKOM HAMPABICHHOCTH Ha
OCHOBE HUMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUA: CPOPMUPOBAHHOCTH
MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3MUECKOM HAyKH; OCO3HAHHUE
LIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH B
npoiiecce u3ydeHus UMK OCYHIECTBISITh MPOCKTHYIO U
MCCIIEJIOBATEIILCKYIO JEATENbHOCTh WHIWBUIYaJIbHO U B
rpynmne

* MemanpeomMemHuvix:

Ba3oBble JornueckKkue JelcTBUA:

CaMOCTOSITENIbHO (DOPMYJIUpPOBaTh U AKTyalM3UPOBATH
npobaeMy, paccMarpuBaTh €€ BCECTOPOHHE; OMPEAEIATh
LENH JESTENbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUH UX
JOCTHXKEHHS; BBISIBJISITh 3aKOHOMEPHOCTH "
OPOTHBOPEUUsT B  pPACCMAaTpUBAEMBIX  (PU3UUECKUX
ABJICHUSX; pa3palaTeiBaTh IUIAH PELICHHs] MPOOIEeMBbI C
y4€TOM  aHallu3a HUMEIOIIMXCS  MarepUalbHBIX U
HEMaTepUAJIbHBIX PECYpPCOB; BHOCUTb KOPPEKTUBHI B
NEeSATeNbHOCTh, OLEHUBAaTh COOTBETCTBUE PE3YIbTATOB
LEJsIM, OLICHMBATh PUCKH TOCIEICTBUN JESITENbHOCTH;
KOOPAMHHUPOBATb M BBINOJNHATH pPabOTy B YCJIOBHSX
peajbHOr0,  BUPTyaJdbHOTO M KOMOMHHMpPOBAHHOTO
B3aMMOJICIICTBHUSI; Pa3BUBAaTh KPEATUBHOE MBIILJICHUE TIPU
PEIIEHNH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBare/ibCkie AeiCTBHA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
HNOHATUAMU U MeEToJaMu (U3NYECKOW HAyKH; BIIAJICTh
HaBBIKAMH ~ Y4EOHO-HCCIEIOBATENbCKOM U TPOEKTHOM
NEeATENbHOCTH B 00ONacTH (PU3UKH, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY Moucky denepanbHas
pabouas mporpamma | @uszuka. 10-11 knaccel (6a30BbIit
ypOBEHBb) 22 METOAOB pelieHus 3aaa4 (U3UIECKOTro
COJEp)KaHMS,  TNPUMEHEHHUIO  Pa3JUYHBIX  METOJIOB
MO3HAHUS; BIAJAETh BUIAMU IESITENBHOCTH 10 NOJIYYEHHUIO
HOBOI'O 3HAHMS, €r0 MHTEPIpETalliU, MPeoOpa30BaHUIO U
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NPUMEHEHUIO B PAa3UYHBIX yYEOHBIX CHUTYaIUsiX, B TOM
YUCJ€ MPU CO3JAaHUU YUYEOHBIX MPOEKTOB B 00IacTH
(GU3HUKY; BBISIBISTH MPUYUHHO-CIICICTBCHHBIE CBSI3U H
aKTyaJu3UpoOBaTh  3ajlady, BBIJIBUTaThb THUIIOTE3y €€
pelIeHus, HaXOJuTh apryMEHThl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHI, 3a/1aBaTh IMapaMeTPhl U KPUTCPHH
pelleHus; aHaJIU3UPOBaTh MOJYYEHHBIE B XOJI€ PEIICHUS
3a/la4l  Pe3yJbTaThl, KPUTHYECKH  OLEHUBaTh  UX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HM3MEHEHHE B HOBBIX
YCIOBUSIX; CTaBUTh W (OpMYIHpOBaTH COOCTBEHHBIC
3a1a4i B 00pa3oBaTENbHON JEATEIHHOCTH, B TOM YHCIIE
npu  u3ydyeHuu GUBHKK; JaBaTh OIIEHKY HOBBIM
CUTyallusiM, OIICHHBATh NPHOOPETEHHBIA OMbBIT; YMETh
NEPEHOCHUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTh
KU3HEJIEATCTLHOCTH; yYMETh WHTETPUPOBATh 3HAHWS W3
pa3HBIX MPEIMETHBIX 00JIACTEH; BBHIABUTATh HOBBIC HJIEH,
npeniaratb OPUTHHAIBHBIC TIOAXOIBI U PEIICHUS; CTABUTh
npoOiaeMbl U 3aja4d, JOMYCKAIOIIUE aJbTepHATHUBHBIC
pelieHus.

Pabora ¢ undgopmanueii:

BIQJICTh ~ HABBIKAMHU  TOJYy4YeHUs  WHGOpMAIUH
(buU3HUECKOTO COiepKaHUsl U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO  OCYIIECTBIATh  IOUCK,  aHaJu3,
CUCTEMATH3allMI0 H  HMHTEpIpEeTaluio  UHGOPMAIUH
pPa3NUYHBIX BUJAOB U (OPM TPEICTABICHUS; OICHUBAThH
JIOCTOBEPHOCTh HWH(MOPMAINK; WCIOIB30BaTh CPEICTBA
WH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B

peIICHNH  KOTHUTUBHBIX,  KOMMYHHKATUBHBIX  H
OpraHM3aIMOHHBIX 3aJad C coOmoneHneM TpeOoBaHMIA
DPrOHOMUKH,  TEXHHKH  O€30MacCHOCTH,  TUTHECHBI,

pecypcocOepekeHnsl, TPABOBBIX M ATHUECKUX HOPM, HOPM
uH(popMalMOHHONW 0€30MacHOCTH; CO37aBaTh TEKCThI
(GU3HYECKOTO COMEpKaHUS B pa3IWYHBIX ¢dopMaTax ¢
y4éTOM Ha3HAYCHHUS WHOOPMAIIMK M 1ICJIICBOU ayTUTOPHH,
BbIOMpas ONTUMaNbHYIO (OpMY TPEACTABICHUS U
BU3YaJIN3AIIHH.

KoMMyHMKaTHBHBbIE  yYHHBepcajbHble Yy4yeOHbIe
JAelCTBUA: OCYIECTBISATh OOIIEHUE HAa YpOKax (HU3UKU U
BO BHEYPOUHOM JeSITENHHOCTH; pacno3HaBaTh
MPENNOChUIKM KOH()IMKTHBIX CUTyallMid W CMATYarh
KOH(JIUKTHI; pa3BEPHYTO U JOTUIHO M3JIaraTh CBOKO TOUKY
3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPENICTB; MOHUMATh
U WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHINBUYaIbHON pa0bOThI; BEIOWPATh TEMATHUKY W METOIBI
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COBMECTHBIX JEHCTBUU C y4€TOM OOIIMX WHTEPECOB, W
BO3MOXKHOCTEH Ka)KI0TO YJI€HA KOJIJIEKTHUBA,;

IIPUHAMATD e COBMECTHOM NEATEIIbHOCTH,
OpraHHU30BBIBaTh M KOOPAWHUPOBATH JEUCTBUA IO €€
JNOCTVKEHUIO: COCTABIIATH IUIAH ACHUCTBUM, PACIIPEACIISTh
poiu ¢ y4€TOM MHEHMH YYacTHUKOB, OOCYXIaTh
pe3yabTarbl COBMECTHOM paOOThl; OLIEHUBATH KayeCTBO
CBOEro BKJIAJIa U KAKJOTO YYaCTHUKA KOMaHIbl B OOIIMiA
pe3yiabraT 1Mo pa3pabOTaHHBIM KpUTEPHsIM; Ipeiararb
HOBBIE IIPOEKTHI, OLICHUBAThb UJEHU C IO3ULUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;
OCYILECTBIIATh MO3UTUBHOE CTPATETMUECKOE NOBEIACHUE B
pPa3JIMYHBIX  CUTyalUsAX, MPOSABIATb TBOPYECTBO U
BOOOpakeHHe, ObITh WHUIMATUBHBIM. PeryjsiTUBHbIE

YHHBepcajlbHbIe yueOHbIE NelCTBUS.
Camoopranuszanus:
CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATEJIbHYIO

NeSATeNbHOCTh B O0MacTh (U3UKK U acCTPOHOMMUH,
BBISIBIIATH ~ NIPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PEIICHUS PaCUETHBIX
Y KQUE€CTBEHHBIX 3a7a4, TUIAH BBIOIHEHUS MTPAKTHYECKOM
paboThl ¢ Y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU Y MPEATIOYTEHHM;

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM; PACIIMPATH PaMKHU
y4eOHOro MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JieaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, Oparh
Ha ce0s OTBETCTBEHHOCTh 3a peEIICHHE; OICHUBATh
PUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO
U MPOSIBJICHUIO 3PYIULIMU B 00acTH (PU3UKH, TOCTOSTHHO
NOBBIIIATE CBOM  00pa30oBaTeNbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJIbHBI MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBbI
B JEATEIbHOCThb, OLEHHUBATH COOTBETCTBUE PE3YJIHTATOB
LEeJsIM; BJIaJIeTh HAaBBIKAMHU TMO3HABATEIBHON peduiekcuu
Kak OCO3HaHMUS COBEPIIAEMBIX JIIEUCTBUN u
MBICIUTENBHBIX ~ MPOLECCOB, WX  pPE3yAbTaTOB U
OCHOBaHMI; WCIOIB30BaTh NPUEMBI pedIIeKCHH IS
OIICHKM CHUTyallud, BbIOOpAa BEPHOTO pEIUICHUS; yMETh
OIICHUBATh PUCKU U CBOECBPEMEHHO MPUHUMATH PEIICHUS
0 WX CHIKEHUIO; MPUHUMATh MOTUBBI U apTyMEHTHI
IpYrux TpU  aHaIU3€ PE3yJbTaTOB  JEATEIbHOCTH;
NpUHUMaTh ce0s, TOHMMAas CBOM HEJAOCTaTKU U
JIOCTOMHCTBA; NMPUHUMATh MOTHUBBI U _apPrYMEHThI JPYTUX
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IpU aHAJIW3€ pe3yJbTaTOB JICSITENIbHOCTU, TPU3HABAThH
CBOE MpaBO W MpaBo JApyrux Ha omwubku. B mpouecce
JOCTHMXKEHHUSI ~ JUYHOCTHBIX  PE3YJbTAaTOB  OCBOCHUS
nporpaMMmbl 10 (PU3MKE 7 YPOBHSL CPEAHEro OOIIero
oOpa3oBaHusg y  OOYy4YarOIIUXCS  COBEPIICHCTBYETCS
AMOIMOHAILHBIN UHTEJUICKT, npeAnoararmui
c(hopMHUPOBAHHOCTH:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHHUMATh
CBOE SMOIIMOHAJIBHOE COCTOSIHUE, BHUJETh HAIPaBICHUS
pa3BUTHSL COOCTBEHHON SMOIMOHANBHONU cdepbl, ObITh
yBEpPEHHBIM B ce0e; caMOperylrpOBaHusl, BKIIOUAIOIIETO
CaMOKOHTpPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTbH 3a
CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIIMOHAIILHBIM HM3MEHEHUSM U TMPOSBISATh THOKOCTH,
OBITh OTKPBITHIM HOBOMY;, BHYTPEHHEH MOTHBAIIWH,
BKJIIOYAIONIEH CTPEMJICHME K JOCTHXKEHUIO LEeIu U
yCIEXy, OTITHMM3M, WHUIIUATUBHOCTb, yMCHHE
JIENCTBOBATh, UCXO/s M3 CBOMX BO3MOXKHOCTEH; SMIIATHH,
BKJIIOYAIOIIEH CMOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE
COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYIICCTBICHUU
00IIIeHHS, CIIOCOOHOCTH K COUYYBCTBHIO 51
COMEPEKMBAHUIO; COIMAIBHBIX HABBIKOB, BKIIOYAIOIIUX
COCOOHOCTh  BBICTpamBaTh OTHOILIEHUS C JAPYTHUMH
JIONBbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

* HPEOMEMHbIX:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MECTO (DU3UKU B
(bopMHUpOBaHMU COBPEMEHHOW HAYYHON KapTHUHBI MUDA, B
pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B
MPAKTUYECKOU  JESITEIIbHOCTH  JIFOEH;  yYUTHIBATh
IpaHUIIbl TPUMEHEHUS U3YUCHHBIX (PU3HUUECKUX MOJIEIICH:
MarepUaJibHas TOYKAa, WHEPLHUAIbHAs CHUCTEMA OTCUETA,
a0COIOTHO TBEPAOE TEJNO, WJICANbHBIA Tra3, MOJEIH
CTPOCHMS Ta30B, KUIAKOCTENM U TBEPIABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] PU pelIeHNH PU3NYECKUX 3a/1a4;
pacno3HaBaTh (QuU3NYECKUE SBICHUS (TIPOIECCH) U
OOBSICHAT WX HA OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM CTPOECHUS BEILECTBA
U DJIEKTPOAMHAMUKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
OpSIMOJIMHENHOE JBU)KEHUE, CBOOOJHOE TNAaJEHUE Tel,
JNBWKECHHE IO OKPYKHOCTH, WHEPIMUSA, B3aUMOIEHCTBHUE
ten, aupdysus, OpOYHOBCKOE JBHXEHHE, CTPOCHHE
KUIAKOCTEH W TBEPHABIX TEJ, U3MEHEHUE 00bEMaA Tel MpHu
HarpeBaHuM  (OXJaXJEHUU), TEIUIOBOE PaBHOBECHE,
VICIIApEHUE, KOHJICHCALUs, IUIABJICHUE, KpUCTAJUIU3alusl,

OLICHKA 3a

BBITTOJIHEHHE
MUCHMEHHBIX
CaMOCTOSITEIIbHBIX
pabor;

OIICHKA 3a

TIOJITOTOBKY
CaMOCTOATEIBHBIX
COOOIIEHUI
CTY/ICHTOB

OICHKAa 34 YCTHBIC

OTBETHI;

OLICHKA YPOBHS

3HaHUU CTYIEHTOB
Ha
KOHTPOJIBHO-YYeT
HOM 3aHSITUU;
OLICHKA 32
BBITIOJIHEHUE J1a0.
paoor.
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KUTICHUE, BIAKHOCTH BO3/yXa, IOBBIIICHUE JTABJICHHUS
raza MpU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBS3b
MEXJly MapaMeTpaMy COCTOSIHHS ra3a B H30MIpOIeccax,
AIIEKTPU3AIUS TEJl, B3AMMOICHCTBUE 3apsIOB; OMMHUCHIBAThH
MEXaHMYECKOe  JBIDKCHUE, MCHONB3ysS  (pu3mdeckue
BEJIMYHMHBI. KOOPJWHATA, MyTh, MEPEMEIICHUE, CKOPOCTD,
YCKOpEHHe, Macca Tena, CHla, WMIYJIbC Tena,
KHHETHYECKash  DHEPrus, TOTCHIMAJIbHAS  DHEPTHs,
MeXaHu4ecKas paboTa, MeXaHWYeCKash MOIIHOCTh;, TPH
ONHMCAaHWW TIPABUIBHO TPAKTOBATh (U3MUYECKHA CMBICI
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHMIIbI,
HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PHU3NYECKYIO
BEJIMYHMHY C APYTUMH BEIIMUYNHAMU;

OMKCHIBaTh H3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEI U
TEIJIOBBIC SIBJICHUS, WCIONB3Ys (DU3UYECKUE BEIINYUHBI:
TaBJICHUE Ta3a, TeMIlepaTypa, CPEIHSs KHHETHYeCKas

SHEPIUs Xa0THYECKOTO JBH>KCHUS MOJIEKYI,
CPEIHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIJIOThI,  BHYTPEHHSs  JHeprus, pabota  rasa,

KO3 PUIIUEHT TOJIE3HOTO NEUCTBUS  TEIJIOBOTO
JIBUTATENsl; TIPU  ONKWCAHUM TPABUIBHO TPAKTOBATH
bu3MUeCKU  CMBICI  UCIHOJBb3YEeMbIX  BEIWYMH, MX
0003HAaYeHUs] W  €OUHUIBI, HAXOIUTh  (OPMYIIBI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIUYUHY C
JIpYyruMu BEJIMYMHAM,; ONMCHIBATH V3YUYCHHBIE
AJIEKTPUYECKUE CBOKMCTBA BEIIECTBA U JJIEKTPUYECKUE
SIBIICHUSI (TIPOTIECCHI), UCTIONB3Ys (U3HMUCCKUE BEITMUNHBI:
BIEKTPUYECKUI 3aps, AIEKTPUYECKOE 1oiie,
HaIps>KEHHOCTh oI, MOTEHIINAT, Pa3HOCTh
MOTEHIIMAJIOB, NPU OIKWCAHUM TMPABUIBHO TPAKTOBAThH
(GU3UYECKUN  CMBICT  UCIIOJNB3YEMBbIX  BEJIMYMH, UX
0003HaUCHUS W  €IUHMUIIBI, YyKa3blBaTh  (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIMYMHY C
JPYTMMU  BEJIIMYMHAMU; aHAJIW3UPOBAaTh (U3UYECKHUE
IpOLIECChl U SIBICHMSI, UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U
MPUHIUINBL: 3aKOH BcemupHoro tsarorenus, [, II wm III
3akOHbl HPBIOTOHA, 3aKOH COXpAaHEHUs MEXaHHYECKOU
DHEPrMH, 3aKOH COXPAaHCHUS MMILYJIbCA, IPUHIIMII

CYHEPHO3ULIUN cul, IIPUHLAII paBHOIIpaBUs
VHEPLUHAIBHBIX CUCTEM OTCuéTa,
MOJIEKYJIIPHO-KHHETUYECKY IO TEOPHIO CTPOCHHUS

BEILIECTBA, F'A30BbIC 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKOU
SHEPruMu TEIJIOBOTO ABMXKEHHUS MOJIEKYlT C aOCOJIIOTHOU
TeMIEpPaTypoi, TMEPBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPaHEHUSI DJICKTPUYECKOTO 3apsjia, 3akoH KysnoHa, mpu
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TOM pasiinyarh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTEMaTUYECKOe BBIPAXKEHUE U YCIOBUS (TPaHHUIIbL,
o0nacTv)  MPUMEHHUMOCTH;,  OOBSCHITH  OCHOBHBIC
MPUHITUIBI TCUCTBUS MAIIWH, TPHOOPOB W TEXHUUYECKUX
YCTPOMCTB;  pa3ivyaTh YCJIOBUS HUX  0€301acHOro
UCIIOJIb30BaHUSI B TOBCEIHEBHOW J>KU3HU; BBIMOIHATH
AKCIIEPUMEHTHI MO0 HMCCIEIOBAHUIO (DU3UUECKUX SIBICHUIM
U TIPOILIECCOB C HCIIOJIb30BAaHUEM MPSMbBIX, U KOCBEHHBIX
U3MEpEHUi, Npu 3ToM (POPMYIUPOBATH MpobIemMy/3a1aqy
U TUNOTe3y y4eOHOro JKCIEepUMeHTa, CcoOuparb
YCTaHOBKY U3 MPEIIOKEHHOTO 000PY/I0BaHUs, TPOBOIUTH
OTBIT U (POPMYIUPOBATH BHIBOJIBI; OCYIIECTBIATH MIPSIMBIC
¥ KOCBEHHBIC M3MEPEHUS HU3HUUECKUX BEJIMUMH, TIPH 3TOM
BBIOWpAaTh  ONTUMANbHBIA  COCOO  W3MEpPEHUs W
UCIIOJIb30BATh U3BECTHBIE METObI OLIEHKU NOTPEIIHOCTEN
U3MEpEHUI; UCCJEIOBaTh  3aBHCHUMOCTH  MEXIY
(GU3UYECKUMU BEJIMYMHAMU C HMCIOJb30BAaHUEM MPSIMBIX
U3MEPEHUHN, TMpU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bukcupoBaTh Ppe3yibTaThl MOJIYYEHHOW 3aBUCUMOCTH
bu3UYeCKUX BEJIMYMH B BUJIE TAOIUIl U TpadUKOB, JeaTh
BBIBOJIbI TI0 pe3yJibTaTaM HCCJeN0BaHusA; CcOOI0NaTh
npaBuwia  O€30MacHOro  Tpyda MpU  [POBEIECHUU
UCCJIEIOBAaHUNA B paMKax ydeOHOTO HKCIEPUMEHTA,
y4eOHO-HUCCIIEIOBATENLCKOM U MPOEKTHOM JESTEIHHOCTH
C WCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U
naboparopHoro  00OpYIOBaHUS;, peElIaTh PacuETHHIC
3ala4d  C SBHO 3aJJaHHOW (PU3MYECKON MOJIEIIBIO,
UCTIONB3YS (DU3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE
aHaJIM3a YCIOBUS 3a7a4d BRIOUpaTh (PU3UIECKYIO MOJICTTb,
BBIICTATh  (PUBHUCCKUE  BEIWYUMHBI HW  (DOPMYIIHI,
HEOoOXOIUMBbIE JJid €€ pElIeHMs], MPOBOAUTh PAacu€Thl U
OLICHUBAaThb  PEAJbHOCTh  MOJYYEHHOTO  3HAYEHHUS
(bu3UYeCKON BEIWYWHBI; pellaTh KaueCTBEHHBIC 3aJaui:
BBICTpAnBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
pacCy>KJIeHUH ¢ Omopoil Ha U3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTU U (U3HUECKHE SIBICHUSI; UCIIOIb30BaAThH
Opyu  pemieHuH  y4eOHbIX  3aJa4y  COBPEMEHHBIC
uH(OPMAIIOHHbIE TEXHOJIOTUU TUTSI MOMCKa,
CTPYKTYPHPOBAHUSA, WHTEPHPETANNH U TMPEACTABICHHUS
yueOHOW W Hay4YHO-IOMYJASpHOM  WH(pOpMaIuH,
MOJYYCHHOW W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UPOBATh TMOTyYaeMylo HH(POPMAIHNIO; MPUBOIUTH
OpUMEphl  BKJAJa  POCCHUMCKMX U 3apyOeKHBIX
YUYEHBIX-QU3UKOB B PpPa3BUTHE HAyKH, OOBICHEHHE
IPOLIECCOB OKPYKAIOUIEr0 MHUPA, B PA3BUTUE TEXHUKHU U
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TEXHOJOTUH; WCIOJb30BaTh TEOPETHUECKUE 3HAHUS TIO
bu3uKe B TIOBCEIHECBHOM JKM3HH I OOCCIICUCHUS
Oe3omacHOCTH TMpH  OOpameHHH ¢ npudopamMu U
TEXHUYCCKUMHU YCTPONCTBAMHU, VISl COXPAHEHUS 3I0OPOBbS
U COOMIONEHHWsS] HOPM DKOJOTHYECKOTO TTOBEACHUS B
OKpYXarloliei cpene; padboTars B TPYIIIE C BBHITTOJIHCHHEM
Pa3IMYHBIX COIMATIBHBIX PpOJICH, IUTAHHPOBATh pPadoOTy
TPYNIBI, PalMOHAIBHO pacHpeeisaTh OOA3aHHOCTH U
TUTAHUPOBATH JEATEILHOCTh B HECTaHIaPTHBIX
CUTyallusX, aJeKBaTHO OIICHMBATh BKJIAJ KaXJIOro W3
YYaCTHUKOB TPYIIBl B PEIICHHE paccMaTpUBAEMOM
pOOJIEMBI.
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padoueii mporpaMmmbl y4eOHOro npeamera @usuka

JIMCT AKTYAJIM3ALIUN

HanmenoBanue
anemenTa OII,
paszena, myHKTa

[IyHKT B ipeapiayen
penakuuu

HyHKT C BHCCCHHBIMH
N3MCHCHUAMUA

PexBusuTel
3acenaHus,
YTBEPAUBIIIETO
BHECCHHEC
W3MEHECHUIM
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