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PabGouas mporpamma aucturmuabel [1/1.03 ®dusmka paspabotaHa Ha OCHOBE
[IpumepHO# mporpamMmbl 0011I€00pa30BaTEIbHON yUeOHOW AUCIUILTUHBI «DU3HKay Ijs
npodecCHOHATILHBIX 00pa30BaTEIbLHBIX OpraHu3aIii, pekoMmeHaoBanHon denepanbHbIM
TOCY/apCTBEHHBIM OIO/PKETHBIM O0pPa30BaTEIBHBIM YUPESKICHHUEM JIOTIOTHUTEIHLHOTO
npodeccuoHanbHOro  yupexaenueM «WHCTUTYT pas3BuTUS  NPOPECCHOHATBHOTO
obpazoBanus» (OI'BOY HIIO «UPIIO») B kauecTBe NpPUMEpPHON NPOrpaMMbl IS
peanu3anuu OCHOBHOM MpodecCuoHAIbHOU oOpa3zoBaTenpHOM nporpammbl CI1O Ha 6asze
OCHOBHOT'O OOIIIEro 00pa3oBaHUS C TMOJYyYEHHEM CpeIHEro oO0Iero oOpa3oBaHHS
(mpotokoi Nel4 ot 30 HosiOpst 2022 1.).

ITJ1. 03 ®uzuka
[11. 04 NuauBuyaibHbBIN TPOEKT

dopma 00yueHus OuHas 1 kxypc 1, 2 cemectp

Bcero 110 yacos, B TOM yucie:

JIEKIUU 94 yac.

MPAKTHYECKUE 3aHATHUS 56 yac.

WNuauBrayanbHbIid MPOEKT 46 yac.
(hopMa UTOrOBOTO KOHTPOJIS nudpepeHIpOBaHHBIN 3a4eT

Tot
CocraBuTenb: IpenojaBaTeb Pouuna Haranes DnpkamoBHa

VYTBepk/IeHa Ha 3aceIaHvM MPEIMETHO-IIMKIOBOM KoMHUCCHU EcTecTBeHHOHAYYHBIX
JTUCIUIUIAH, crneruanbHoctel [lyemoBoacTBo, CanoBo-mapkoBoe U JIaHAMadTHOE
CTPOUTEIHCTBO IPOTOKOJI

Ne 10 ot «18» mast 2023 r.

[Ipencenarens TpPEeAMETHO-IIMKIOBOM KOMHCCHH ECTEeCTBEHHOHAYUYHBIX JAUCIMILINH,
crienmanbHOCTEH [TuenoBocTBO, CanoBoO-MapKoOBOE M JTaHAMA(QTHOE CTPOUTEIHCTBO:

E.B. BaBW‘

«18» mag 2023 .

PeuiensenToi:

JloueHT Kadeapb! ONTONICKTPOHHKH
®I'BOY BO «KyoI'Y», A Jlesuenko A.C.
KaHauAaT PU3HKO-MaTeMaTHYECKHX HayK, o

JIOUEHT /
HouenTt kadeapbl HOpMaIBLHON

| duzmonorun GI'EOY BO Ky6I'MVY ///ﬁj:

Mun3apasa Poccuu,
KaHJIMIaT TEXHHYECKHX HayK

' 300enko B.S.

Cneuna;ucr no xa
npar 3 Poccum

[ ﬂOﬂﬂMCb JABEPRIO
or Kou'n-co




JIMCT
corJIacoBaHus paboyeil mporpaMMbl JUCIUILITUHBI

IT1J1.03 ®dusuka
I1/1.04 NuauBUIyadbHBIN OPOEKT

CHCHI’I&JIBHOCTB CPCOHCTO HpO(i)CCCI/IOHaJIBHOFO 06p330BaHI/IH

21.02.20 IlpuknagHas reoae3us

3aM. aupekTopa 7@1&)0
Al E.H. Puibanko

MOJITHCH 'qc"
«12» mas 2023 .

Jupexrop Hayunoii 6ubnuorexn Ky6oI'y
%/4 ~ _ MA. Xyade
NoANHCE"
«11» man 2023 .

JInio, OTBETCTBEHHOE 3a YCTAHOBKY M  3KCIUTYaTaLHio
nﬂcbopmaunonp’or{b obecnieyenns 06pa3zoBaTeNEHO NIPOrpaMMB!
AL N
[ it H.B. Muniox
TIOZIITHCH
«10masz 2023 1.
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1. MACIIOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCHUITIUHBI
«DOU3UKA»

1.1. Ob6aacTh NPUMEHEHUS POTrPaAMMbI

Pabouas mporpamma yueOHo¥ muctumiuael [1/1. 03 dusuka pazpaboraHa Juisi CTYIESHTOB
crenuansHocTd  21.02.19 «3emiieycTpolicTBO» B KadyeCcTBE MPUMEPHOM MPOTPaMMBbI IS
peanM3aniid  OCHOBHON mpodeccroHanpbHOW oOpa3oBarensHoi mporpammbl  CIIO Ha 0Gase
OCHOBHOTO 00111er0 00pa30BaHUs € MOJIyYeHHUEM CpeiHero oouero oopazoBanus (mpotokon Ne 3 ot
21 wurons 2015 r. Perucrpammonnsiii Homep peuensuu 384 or 23 wutons 2015 r. ®I'BOY IO
«PIIO»); c BHECEHHBIMH HU3MEHEHMSIMH, PeKOMEHJ0BaHHbIMU (DenepanbHbIM rOCyAapCTBEHHBIM
ABTOHOMHBIM yupexacHueM «MHCcTUTYyT pasBuTus mnpodeccruoHaabHoro obpazoanus» (PI'bBOY
AIIO «1UPIIO») ¢ yuerom IlpumepHON OCHOBHOH 00II€00pa30BATEIBHON MPOTPAMMBI CPEIHETO
obmero oOpa3oBaHus, O00peHHON pemieHreM  (deaepalbHOrO0  Y4eOHO-METOAMYECKOTO
oObenuHeHus 1o obmiemy oOpaszoBanuio (mporokon Nel4 or 30 nosOps 2022 r.), ¢ yderom
yrounenuit ®I'bOY AI1O «MPIIO» (mpotokon Nel4 ot 30 Hosiopst 2022 1.)

1.2. Mecto nucuumiimabl B crpykrype IIICC3:

VYyeOnas nucuuruimHa « Pu3nKay SBIsIeTCS TPO(OUIbHON JUCITUIUTMHON U3 00s3aTeIbHON
npeametHoii o0actu «EcrectBennsie Haykny» @I'OC cpemanero o0mero ooGpa3oBaHusl.

Jucuummza «Pu3uka» u3ydaercs B UKie 001ieo0pa3oBaTeIbHbIX JUCHUIUIMH I
cnenuanbHOCTH TexHuueckoro npopuist 21.02.20 [Mpuknagnas reoxesusl.

1.3. Henau u 3agaum y4eOHOM NUCHUILIUHBI — TPeOOBAHMSA K Pe3yJbTaTaM OCBOEHHS
AUCHUTLIMHBI:

Copnepxanue nporpamMmbl «DPu3nKay HaAMpPaBICHO HA JOCTHXKEHUE CIICAYIONIUX LIeTei:

. OCBOGHHE 3HAHUU O (yHIZAMEHTANbHBIX (U3MYECKUX 3aKOHAX M MPUHIIUIIAX,
JIeKaNMX B OCHOBE COBPEMEHHOW (DM3MUYECKON KApTUHBI MUPA; HAHOOJEEe BAXKHBIX OTKPBITHUIX B
obnactu (U3MKHM, OKA3aBIIMX OINpPEAENSIONIee BIUSHUE HAa pPa3BUTHE TEXHUKH U TEXHOJIOTHUWU;
METOJIaX HAYYHOTO MTO3HAHUS MTPUPOJIBI;

. OBJIQJICHHE YMEHMUSMH TPOBOAUTH HAOMIOJCHHs, IUIAHUPOBATh M BBHIMOIHATH
OKCIIEPUMEHTHI, BBIIBUTATH THIOTE3Bl M CTPOUTH MOJEIH, NMPUMEHSTH IOJTYYCHHBIC 3HAHUS TIO
dusnke st 00BACHEHUST pa3HOOOPA3HBIX (PU3NYECKUX SBICHHUI U CBOMCTB BEIIECTB; MPAKTUYECKH
UCIIONIb30BaTh  (DM3MYECKHME  3HAHWS;  OLEHUBATh  JOCTOBEPHOCTh  €CTECTBEHHO-HAYyYHOU
uHpOpMaINH;

. pa3BUTHE TO3HABATENBHBIX HHTEPECOB, WHTENIEKTYaIbHBIX U  TBOPUYECKUX
CIOCOOHOCTEN B Tpoliecce MpUOOpeTeHUs 3HAHUNW M YMEHUM 1O (U3MKE C HCIOJb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMAIINH U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOIOTHIA;

. BOCIIUTaHWE YOEKJICHHOCTH B BO3MOXHOCTH TIIO3HAHHUS 3aKOHOB TIPHUPOJIBI,
UCIIONIb30BAaHUsl  JOCTMKCHHM (U3MKM Ha Onaro pa3BUTHSA YEJOBEYECKOM IHMBHIM3AIINY;
HEOOXOIMMOCTH COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO BBITIOJHEHUS 3a7a4, YBOKHUTEIBHOTO
OTHONIIEHMST K MHEHHIO OIMNOHEHTa TNpU OOCYXKACHUH TPOOJIIeM eCTeCTBEHHO-HAYYHOTO
COJICP’KaHUST; TOTOBHOCTH K MOPAThbHO-ITHYECKON OIICHKE MCIIOIB30BAHUS HAYYHBIX JOCTHKCHHIA,
YyBCTBa OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOIIEH CPEIbI;

. WCIOJIb30BaHNE TMPUOOPETCHHBIX 3HAHUN U YMEHUUH JUIsl pPelIeHUs MPaKTUYECKUX
3a/1a4 TIOBCETHEBHOM KHM3HU, oOecredeHuss 0e30macHOCTH COOCTBEHHOM >KM3HH, PallMOHAIBLHOTO
MIPUPOJIOTIONB30BAHUS U OXPAHBI OKPYKAIOMIEH CPebl, ¥ BO3MOXXHOCTh MPUMEHEHHS 3HAHUH TIPH
pellIeHnH 3a71a4, BO3HUKAIONIUX B MOCIEAyoIel MpodeccnoHalIbHON e TENbHOCTH.

33/]3'{1/[ AUCIHUIIJIMHBI

L4 C(bOpMI/IpOBaTB y CTYACHTOB HAay4YHOC MBIIIJICHUE n COBpPCMCHHOC
C€CTCCTBCHHOHAYYHOC MHPOBO33pPCHUC, B YaCTHOCTH, MMpaBUJIILHOC IIOHUMAaHHUC T'paHunI]
MMPUMCEHUMOCTH PA3JIMIHBIX (bmnqecxnx HOHSITHf/i, 3aKOHOB, Teopnﬁ 1 YMCHHUE OLICHUBATL CTCIICHDb



AOCTOBCPHOCTU PE3YyJIbTATOB, MOJIYYCHHBIX C IIOMOIIBIO OKCIICPUMCHTAJIbHBIX nim
MAaTEMATUYCCKUX MCTOOOB UCCIICAOBAHUA,

o YCBOUTh OCHOBHBIC (DM3MYECKHE SIBJICHHUS M 3aKOHBI KJIACCHYECKON M COBPEMEHHOM
bu3HKY, METOIbI (PU3UIECKOTO UCCIICTOBAHNS;
o BBIPA0OTaTh y OOyYalOUIUXCS MPUEMBl U HABBIKM PEIICHUS KOHKPETHBIX 3a/a4 W3

pasHbIX oOjacTedl (PHU3MKH, MOMOTAIOUIMX OOYJAIOIIMMCS B JallbHEHIIEM peliaTh HHKCHEPHBIC
3aaui;

o O3HAKOMUTb OOYUaIOIIMXCSl ¢ COBPEMEHHON Hay4HOH ammapaTypoil U BelpaOoTaTh y
o0yyaroIuxcsl HadalbHbIE HaBBIKM IPOBEIEHUS SKCIEPUMEHTAIbHBIX HAy4YHBIX HCCIEIOBaHUN
($u3MUeCKUX SIBICHUH 1 OLEHKH MOTPEITHOCTEH N3MEPEHUH.

Pe3yabTaThl 0CBOCHUS y4eOHO TN CHUIITTHHBI
OcBoenue conepkanus yueOHoM quciuminibl «Dusukay, odecrneunBaeT JOCTHKEHUE
00y4JaroIMMUCS CIEAYIOMUX PE3yIbTaTOB:

JUYHOCTHBIX YYBCTBO TOPJIOCTH U YBAXKEHUS K UCTOPUHU U TIOCTHIKEHHUSM OT€UECTBEHHON
bus3nyecKoi HayKu; PU3NIECKH IPaMOTHOE ITOBECHHE B MPOPECCHOHATBHON
JESTSIILHOCTH U OBITY ITPU OOpAIICHUH ¢ TPHOOPaMHU U YCTPOHCTBAMU;
TOTOBHOCTH K IPOJIOJKEHUIO 00Pa30BaHUS U TOBBIIICHHS KBATH(DUKAIUH B
n30paHHON MPO(ECCHOHANBHON NESITETPHOCTH U 00bEKTUBHOE OCO3HAHHE
poi GU3HUYECKUX KOMIICTCHIIUN B 3TOM;

YMEHHE UCTIOJIb30BaTh IOCTHXKEHUSI COBPEMEHHOMN (PU3NUecKor HAyKu U
(U3HYECKUX TEXHOJIOTUH JIJIS TIOBBIIICHUS] COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BEIOpAHHOM MpodeccnoHanbHOM
NESITEIIbHOCTH;

YMEHHE CAMOCTOSTEIILHO IOOBIBATh HOBBIE JUIsI ce0sl (pu3uvecKue 3HAHUS,
WCIIOJIB3YSI IJIs1 TOTO IOCTYIHBIE HCTOYHUKU MH(OpMAIUK;

YMEHHE BbICTPAaUBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUS B KOMaH/IE 110
pelIeHnIo 001X 3a/1aY;

YMEHUE YIPaBIATh CBOEH MO3HABATEIbHOMN JEATEIbHOCTHIO, IPOBOIUTD
CaMOOIICHKY YPOBHSI COOCTBEHHOTO HHTEIJIEKTYaIbHOTO Pa3BUTHS,

METAaINPEAMETHBIX | HCIIOJIb30BAHKUE PA3JINYHBIX BUJIOB [TI03HABATEIIBHON AEATEIBHOCTH IS
pemieHus GU3NUECKUX 3a/1a4, IPUMEHEHNE OCHOBHBIX METO/I0B IO3HAHUS
(HabmoIeHNs, ONTMCaHUS, U3MEPEHHs, SKCIIEPUMEHTA) JUI U3y4SHUS
PAa3JINYHBIX CTOPOH OKPYKAIOIIEH NEUCTBUTEIBHOCTH;

HCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYAJIbHBIX ONEpalyii: TOCTaHOBKH
3a1a4u, GOpMyJIMPOBAHUS TUIIOTE3, AaHAIN3a U CUHTE3a, CPABHEHUS,
0000111eHus, CHCTEMATU3AI1H, BBISIBICHHS TPUYUHHO-CIICICTBEHHBIX CBS3EH,
MOKCKa aHAJIOTOB, ()OPMYIUPOBAHUS BBIBOJIOB JUISl U3YUEHUS Pa3IMUHBIX
CTOPOH (PU3MUECKUX O0OBEKTOB, SIBJICHUH U MPOLIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MpodecCuoHaIbHOM chepe;
yYMEHUE FreHepupoBaTh UIECH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE IS UX
peanu3anuy;

YMEHUE UCTOIb30BATh PA3IMYHbIE HCTOYHUKH JJIS TONyYeHUs (PU3NIECKOM
UH(OPMaIINH, OIIEHUBATh €€ JTOCTOBEPHOCTS;

YMEHHE aHAIM3UPOBATh U MPECTABIATH HH(GOPMAIUIO B Pa3IMUHBIX BUAAX;
yYMEHHE MyOJIINYHO MPEACTABIATh Pe3yJIbTaThl COOCTBEHHOI'O HCCIIeI0BaHUS,
BECTH JJMCKYCCHHM, JOCTYITHO ¥ TAPMOHUYHO COYETas CojiepskaHue U (hopMbl
npezcTaBisieMoil nHpopMaluy;

IIPEIMETHBIX c(OpPMHPOBAHHOCTh MPEACTABICHUH O POJIM U MecTe (PU3UKU B COBPEMEHHOM
HaY4YHOH KapTHHE MUPA; TOHUMaHUE (PU3UIECKOMN CYITHOCTH HAOII0gaeMbIX
B0 BeenenHoii siBnenuit, poiu Gpusuky B GoOpMUPOBAHUN KPYyro3opa u




(GyHKIIMOHAJIBLHOU TPAMOTHOCTH YeJIOBEKa JIsl peILIeHUs TPAKTUYECKUX
3a/7ad4;

BJIQJICHUE OCHOBOTIOJATralOIUMHU (PU3MUECKUMHU TIOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3AKOHAMH U TEOPUSIMH; YBEPEHHOE UCIOJIb30BAHUE
bu3nyecKoil TEPMUHOIOTUU U CUMBOJIHMKHY;

BJIaJICHUE OCHOBHBIMHU METOJAMU HAYYHOT'O [IO3HAHUS, UCIIOJIb3YEMBIMHU B
¢duznke: HaOIIOACHUEM, ONUCAHUEM, U3MEPEHHUEM, SKCTIEPUMEHTOM;
yMeHHs 00pabaTbiBaTh pe3yabTaThl U3MEPEHH, 00HAPYKUBATh
3aBHUCUMOCTH MEXIY PU3NYECKUMU BEIUUYUHAME, OOBSCHATH MOJTYyYCHHbBIE
pe3ynbTaThl U J€1aTh BBIBOJbI;

c(OpMUPOBAHHOCTH YMEHUS pelaTh PU3NUECKHE 3a/1a4H;
c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTH MTOJTyYCHHBIC 3SHAHUS JISI
00BSICHEHUS YCIIOBUN MPOTEKAaHUS (PU3MUECKUX SBICHHUIA B IPUPOJIC,
npodeccnoHanbHOM chepe U IS MPUHATHS MPAKTUICCKUX PEIICHUN B
MMOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIICHHUIO K (PHU3HUECKOi
uH(pOpPMAIINH, TIOTYIaeMON U3 Pa3HBIX UCTOYHHKOB.

MakcumanbHas Harpyska 06yqa}omeroc;1

110 yac., B TOM 4ucie:

e oOs3aTenbHas aynquTopHas yyeOHas Harpys3ka_ 110 yac.

e HHAWBUIVAJILHEIN IPOEKT

46 yac.

1.4. IlepeyeHb MJIAHMPYEMBIX pe3yJIbTATOB 00y4YeHHs IO AUCUHMILIMHE (IepevyeHb

Koa n
HAHMEHOBaHHeE
(popMupyembIx
KOMIIeTeHIii
OK 01.
Bri6upats
CITIOCOOBI
penieHus 3aaau
npodecCuoHaNIbH
OM JIeATEIbHOCTH
MPUMEHUTEITHHO
K Pa3IMYHBIM
KOHTEKCTaM

(opmupyeMbIX KOMIIETEHIINI)

H.Ha}mpyeMble pe3yabTaTbl 0CBOCHHUSA TUCHUIIMHBI

Oo0mmel

B yacTu TPpy10BOr0 BOCIIUTAHUA:

- TOTOBHOCTH K TPYAy, OCO3HaHUE
[IEHHOCTH MacTepCTBa, TPYAOTO0uE;
- TOTOBHOCTH K aKTUBHOMU JEITCILHOCTH
TEXHOJIOTHYCCKON U COIUATLHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHULIMMPOBATH, NIAHUPOBATh U
CaMOCTOATENIbHO BBIIOIHATH TAKYIO
eI TEILHOCTE;

- MHTEpEC K Pa3IUYHBbIM chepam
npodeccroHaNbHOM NesSTeNbHOCTH,
OBJaieHHe YHHBEPCAJIbHbIMHA
yueOHBIMHU MO3HABATEIbHBIMU
JeHCTBUSIMM:

a) 0a30Bble JJOrHUeCKHe el CTBUA.
- CaMOCTOSITENIbHO (POPMYIUPOBATH U
aKTyaJlu3UpoBaTh MpoodiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIIECTBEHHBIN
MPU3HAK WJIA OCHOBAHUS JIJIsi CPAaBHEHUS,
KJIaccuukanuu u 0000IIeHHUS;

JAucounianHapHubie2

- copMuUpOBaTh NMpEACTaBICHUS
0 ponu U Mecte (U3MKU U
aCTPOHOMHUU B  COBPEMEHHOH
Hay4HOHl KapTHHE MHpa, O
crucTeMooOpasyrome ponu
bu3uKu B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMH, O
BKJIAJIE POCCHICKHX 51
3apyOeKHBIX YUEHbIX-(DU3UKOB B
pa3sBUTHE HayKH; ITOHMMaHHe
¢buznueckoi CYILIHOCTHU
HaOJIFOJaeMBIX SIBIICHUI
MUKpOMHpA,  MakpoMupa H
Meramupa; MOHHMaHHE POJH
aCTPOHOMHHU B TMPAKTUYECKOHN

JESITEIbHOCTH  4YellOBeKa U
JJIbHEUIIEM Hay4HO-
TEXHUYECKOM Ppa3BUTHH, POJIU
¢u3ukn B (OPMUPOBAHUU

Kpyro3opa 1 (pyHKIHOHAIBbHOMI



- OIIPEACIIATH LN JeATEIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU UX
JIIOCTHKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B pacCCMaTPUBAEMBbIX
SIBJICHUSX

- BHOCUTbH KOPPEKTHUBBI B IEATEIIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LI€JIIM, OLICHUBATh PUCKH MOCIIEICTBUI
eI TETLHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE TTPU
pelIeHUH KU3HEHHBIX TPo0JIeM

0) 0a30BbIe HCCJIE0BATEIbCKIE
nelcTBHA:

- BIIaJICTh HaBbIKAMU Y4eOHO-
HCCIIEIOBATEILCKOW U MPOSKTHOM
JIEATEIIbHOCTH, HABbIKAMHU pa3peIIeHUs
npobem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3a7ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMUS,
HaxOJUTh APTYMEHTHI IS
JI0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh MapaMeTpPbl U KPUTEPUH
penieHus;

- QaHAJIU3UPOBATH MMOJTYUYEHHBIE B XO/I€
pelIeHus 3a/1a4u pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B
MO3HABATENbHYIO U IPAKTUUECKYIO
00/1aCTH JKU3HEAEITEILHOCTH;

- YM€Tb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX 00JIacTell;

- BBIJIBUTaTh HOBBIE UJIEU, TIPEJIAraTh
OpUTHHAJIbHBIE MOAXObI U PELICHUS;

- CIOCOOHOCTh X MCIOJIB30BAHMS B
MO3HABATEILHONU U COLIMAILHOM
MPaKTHUKE

IPaMOTHOCTH  YeJIOBEKa s
pelieHus IPAKTUYCCKUX 3a/1a4;

- chopMupoBaTh YMEHHUS
pemiath pacyeTHhIE 3aJadu  C
SBHO 3aJaHHON  (DU3HYECKOM
MO/IEJIBIO, UCTIONB3YS
¢busnueckue 3aKOHBI "
MIPUHIIMITE; Ha OCHOBE aHallM3a
yCIOBHS  33Ja4ydl  BHIOWpPATh
(U3NYECKYI0 MOJICNb, BBIACIATH
¢usnyeckue  BEIUYHUHBI U
hopmysbl, HEOOXOAUMBIE IS €€
peleHw s, MPOBOAUTH PacUEeThl U

OLICHUBATD peabHOCTD
MOJIy4YEHHOTO 3HAUCHUS
(bu3MUecKoil BEIMYUHBI, PEIIaTh
KayeCTBCHHbIE 3a/a4d,
BbICTpauBas JIOTHYECKH
HCIIPOTHBOPCUYMBYIO LCIIOYKY
pacCyXIeHHil ¢ Omopol Ha
HN3YUCHHBIC 3aKOHBI,

3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUS,
- BJIAJIETh OCHOBOIOJIAraloIMU

(1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMU u
BCJIMYHUHAMMU,
XapaKTEepU3YIOIUMU
¢dusnueckue IIPOLIECCHI

(CBSI3aHHBIMH C MEXaHUYECKHM
JBUKEHHEM, B3aMOJICHCTBUEM
Te, MEXaHUYECKUMH
KOJeOaHUSIMU ¥ BOJIHAMHY;
aTOMHO-MOJIEKYISPHBIM
CTPOECHHEM BEIIIeCTBA,
TEIUIOBBIMH MPOIECCAMU;
INEKTPUYECKUM U MAarHUTHBIM
MOJISIMU, DIEKTPUYECKUM TOKOM,
ANMEKTPOMArHUTHBIMH
KoleOaHUusIMU U
ONITHYECKUMU SIBIICHUSIMU;
KBaHTOBBIMHU SIBIICHHUSIMH,
CTPOCHHUEM aTOMa U aTOMHOTO
anpa, PaIMOAaKTUBHOCTHIO);
BJIaJIEHHUE OCHOBOTIOJIATAIOIITUMHU
ACTPOHOMUYCCKUMU
TTOHATHSIMH, TTO3BOJISTFOIIIUMHU
XapaKTeprU30BaTh MIPOIIECCHI,
MPOUCXOAIINE Ha 3Be3JaX, B

BOJIHAMH,



OK 02.
Hcnons30BaTh
COBpPEMEHHBIC
CpeICTBa MIOUCKA,
aHalln3a u
HHTEPIIPETAINH
uHpOpMaLIUH, U

B 00J1acTH IEHHOCTH HAYYHOT 0
MO3HAHUSL:

- chopMUPOBaAaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
00I1eCTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha TUaJore KyJIbTyp, CIIOCOOCTBYIOMIETO

3BE3/IHBIX CUCTEMAX, B
MEKTaJITaAKTUYECKOU cpene;
NIBIDKEHUE HeOECHBIX Te,
9BOJIIOLMIO 3Be3]1 1 BeeneHHoi;
- BJIQJIETh 3aKOHOMEPHOCTSMH,
3aKOHAMHU U TEOPUSIMHU (3aKOH
BCEMUPHOTO TArorenus, I, Il u
III 3axonsr HeroTOHA, 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPIHH, 3aKOH COXPaHEHUs
UMITYJIbCA, IPUHLINIL
CYNEPIIO3ULINY CHJI, TPUHIUI
PaBHOIIPAaBHOCTH
WHEPLHUAIbHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KHUHETUYECKYIO
TEOPHIO CTPOEHHUS BEILIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBIM 3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXpaHEHUS IECKTPUUECKOTO
3apsa, 3akoH KynoHa, 3aKoH
OmMa 11 yyacTka Lernu, 3aK0H
OmMa 1t MOJTHOM
3JIEKTPUYECKOM LIETH, 3aKOH
Hxoynsd - JleHna, 3akoH
3JIEKTPOMArHUTHOW MHYKIIWH,
3aKOH COXpaHEHUs SHEPTUH,
3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHHUs CBETa, 3aKOH
OTpa)KEHUS CBETa, 3aKOH
MIPEJIOMJIEHUS CBETA; 3aKOH
COXpaHEHUs SHEPIHH, 3aKOH
COXpaHEHHUs UMITYJbCa, 3aKOH
COXpaHEHHUS JEKTPUUYECKOTO
3aps/ia, 3aKOH COXpaHEeHUs
MacCOBOTO YHCIIa, TOCTYJIAThI
bopa, 3akoH pagn0aKTUBHOIO
pacrazia); yBepeHHOe
UCIIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEN MTPU aHAIINU3€E
(bU3MYECKUX SBIICHUN U
MPOIIECCOB

- YME€Tbh YUUTHIBATh TPAHUIIBI
MIPUMEHEHHUSI U3yYEHHBIX
(bu3HUECKUX MOJeINeH:
MarepuaibHas TOUKa,
WHEeplLUaIbHasl CUCTEMA
oTCcUeTa, UACATbHBIN Ta3;
MOJIEJIA CTPOCHHS Ta30B,



UH(POPMALIMOHHBI
€ TeXHOJIOTUHU
JUTSI BBITIOJTHEHUSI
3a1a4
npodeccuoHaIbH
Ol 1eSITETbHOCTH

OK 03.
IInanupoBats 1
peanu30BbIBaTh

OCO3HAHHUIO CBOETO MECTA B
MOJUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOW U
YUTATEIbCKOM KYJIbTYpPbI KaK CpEACTBa
B3aUMOJCHCTBUS MEXKY JIFOIbMH U
MO3HAHUS MUDA;

- OCO3HAHME LICHHOCTU HAay4YHOU
NESTENIbHOCTH, FTOTOBHOCTD
OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEA0BATENIbCKYIO AESTEIBHOCTD
VHJIMBUIyaJIbHO U B TPYIIIIE;
OBjaieHHe YHUBEPCAJIbHBIMH
y4eOHBIMHU MO3HABATEJIbHBIMH
JNeHCTBUSIMU:

B) paboTa ¢ uHopmanmeii:

- BJIQJIETh HaBBIKAMU TOJIYYCHUS
MH(OPMAIIMY U3 UCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYILECTBIISITh
MIOMCK, aHaJIN3, CUCTEMAaTU3ALIUIO U
MHTEpIpeTaN0 HHPOpMALUH
Pa3IUYHBIX BUJIOB U (hopm
MpEeACTaBICHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHbBIX
(dbopMaTtax ¢ yueToM Ha3HAYCHUS
nH(OpMALINY U 1IeJIeBOI ayAUTOPHH,
BBIOMpAsi ONITUMAJIBHYIO (hopmy
MPEACTABICHUS U BU3YyaIN3alllY;

- OLICHUBATh I0CTOBEPHOCTD,
JNETUTUMHOCTH UH(OpMaLH, ee
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-
ATUYECKUM HOPMaM;

- HCII0JIb30BaTh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUI B
pelieHur KOTHUTUBHBIX,

KOMMYHHKATHUBHBIX U OPraHU3allUOHHBIX

3a/1a4 ¢ COOII0IEHNEM TPeOOBaHMIT
OPTrOHOMHKH, TCXHUKHU 6C3OH3CHOCTI/I,
TUTHUEHBI, pecypcocOepexeHus,
IIPaBOBLIX 1 OTHYCCKHUX HOPM, HOpM
nH(OPMAIIMOHHON OE30MacHOCTH;

- BJIJIETh HaBbIKAMH PacllO3HaBaHUS
U 3aIIUTHI HHPOPMALIUHY,
MH(POPMAIMOHHOM 6€30MacHOCTH
JMYHOCTH

B 00J1acTH 1yXOBHO-HPABCTBEHHOI'0
BOCIIUTAHUA:

-- ¢c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O
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YKUJIKOCTEN U TBEPJBIX TEI,
TOYEUHBIN JJICKTPUUECKUI
3apsij, sepHasi MOJEb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOI'0
SAJIpa P PeIICHUH (PU3UIECKUX
3a1a4y

- yMeTb (hOPMUPOBATH
COOCTBEHHYIO MO3HIIUIO 110
OTHOILLIEHMIO K (pr3nyeckoi
UH(pOpMaLUK, 10JIy4yaeMoH U3
Pa3HBIX UCTOYHUKOB, YMEHUN
UCIIOJIb30BaTh LIU(POBLIE
TEXHOJIOTHH VISl TIOUCKA,
CTPYKTYpUPOBAHH,
MHTEPIIPETALNN U
npeacTaBiIeHus ydeOHOH 1
Hay4YHO-IIOMYJISIPHON
UH(POPMALIUY; pa3BUTHE YMEHUIN
KPUTHUYECKOI'0 aHaJIn3a
HOJTy4aeMoi HH(pOopMaIuu

- BJIaJIETh OCHOBHBIMH
METOAaMH HAyYHOT'O ITO3HAHMUS,
HCIOJIb3YEMBIMU B (DU3HKE:



coOCTBEHHOE
npodeccuoHanbH
0€ U JINYHOCTHOE
pasBUTHE,
npenpUHUMATE
BCKYIO
JCSITEIIbHOCTD B
npodeccuoHabH
oii cepe,
UCTIOJIb30BaTh
3HaHUS 110
(dbuHaHCOBOM
IPaMOTHOCTH B
Pa3InYHBIX
YKU3HEHHBIX
CUTYaIHIX

CO3HAHHsI, ’TUYECKOTO ITOBEJICHNUS;

- CIIOCOOHOCTD OLIEHUBATH CUTYAIUIO U
MIPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIAJa B
MIOCTPOEHUE YCTOMYUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOMM
poauTensaM U (WiIM) IpyruM WIeHaM
CEMbH, CO3JJaHUIO CEMbHU Ha OCHOBE
OCO3HAaHHOT'O IPUHATHUS HEHHOCTEN
CEMEHHOM )KU3HU B COOTBETCTBUH C
TpaauLusaMu Hapo1oB Poccuu;
OBjaieHHe YHHBEpPCAJIbHBIMH
peryJiTUBHbIMHU J1eiCTBUSIMU:

2) CaMOOPraHU3AIHUA:

- CAMOCTOSITEILHO OCYIIECTBIISITh
MO3HABATENIBHYIO IEITEIBHOCTD,
BBISIBJISTH MPOOJIEMBI, CTABUTH H
(dhopMyIpoBaTh COOCTBEHHBIC 33]Ia4H B
00pazoBaTenbHOMN ACATEIBHOCTU U
YKU3HEHHBIX CUTYAIUsX;

- CAaMOCTOSITEILHO COCTABIIATH IJIaH
pereHust MPOOIEMBI C Y4€TOM
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTECHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;
croco6cTBOBaTH (HOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOU SPYIULIUU B
Pa3HbIX 001aCTAX 3HAHHM, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

HCIIOIB30BaTh IPUEMBI PeIICKCUU IS
OILICHKH CUTYAIIHH, BEIOOpA BEPHOTO
peuieHus;

- YMETb OLIEHUBATh PUCKHU U
CBOEBPEMEHHO IPUHUMATh PEIIECHHUS 110
UX CHUKEHUIO;

B) IMOLMOHAJbHBIH HHTEJJIEKT,
NMPeANnoJaraui
c¢opMHPOBAHHOCTD:

BHYTPEHHEW MOTUBALIUU, BKITIOYAIOIIEH
CTPEMIIEHHE K JTOCTUKEHUIO 1IeJIU U
ycnexy, ONTUMU3M, MHULIUATUBHOCTb,
YMEHUE JAENCTBOBATh, UCXO/IS1 U3 CBOUX
BO3MOXKHOCTEIH;

- SMIIATUH, BKIIIOYAIOIIEH CITIOCOOHOCTh
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MIPOBOJIUTH MPSIMBIE U
KOCBEHHBIE U3MEPEHUS
(u3NYECKUX BETUYNH, BEIOUpas
ONTUMABHBINA CIIOCO0
W3MEPEHUs U UCTIOIB3Ys
W3BECTHBIC METO/IbI OIICHKH
IIOIPELIHOCTEN U3MEPEHUH,
MIPOBOJIUTH MCCIIEJOBAHUE
3aBUCHMOCTEH (hU3NIECKUX
BEJIMYMH C MCIIOJIB30BaHHUEM
HPSAMBIX U3MEPEHUH, OOBSICHATD
HIOJTyYCHHBIE Pe3yIbTAaTHI,
UCTIONB3Ys (PU3MUECKHE TEOPUH,
3aKOHBI U TIOHSTHS, U J1eJIaTh
BBIBOJIBI; COOJIIO/IaTh MTPAaBUIIA
0e30macHOro Tpyza npu
IPOBEJICHUY UCCIIEIOBAaHUH B
paMkax y4eOHOTo
9KCIIEPUMEHTA U y4eOHO-
HCCIIEI0BATENIbCKOU
JeSITeTbHOCTH C
UCTIOJIb30BaHUEM LU(POBBIX
U3MEPUTEIBHBIX YCTPOUCTB U
1a00paToOpHOTro 00OPYI0BAHUS;
c(hOpPMHUPOBAHHOCTH
IIPEICTABICHUN O METOAX
MOJTY4YEHUST HAYIHBIX
ACTPOHOMHUYECKUX 3HAHUU;

- oBJazeTh (chopMHUpPOBATH
NpeCTaBICHUs) TpaBUIIaMHU
3anucH Gpu3nyeckux popmy
penbeHO-TOUEYHON CHCTEMBI
ob6o3navenwii JI. bpaiins (s
CJICIIBIX U CIIa0O0BUIAIINX
o0yJaromuxcsi)



OK 04.

D¢ dekTuBHO
B3aUMOJICHCTBOBA
Tb U paboTaTh B
KOJUJIEKTHUBE U
KOMaHie

OK 05.

MIOHUMAaTh YMOLIMOHAJILHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €r0 MpU
OCYILIECTBIEHUN KOMMYHUKALINH,
CIOCOOHOCTH K COUYBCTBHIO H
COIIEPEKUBAHMUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX
CIOCOOHOCTH BBICTPAUBATh OTHOILICHHUS C
JIPYTUMH JFOABMH, 3a00TUTHCH,
MIPOSABIIATH UHTEPEC U pa3pelaTh
KOH(JIUKTBHI

- TOTOBHOCTb U CIIOCOOHOCTb K
00pa30BaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIPEIEIECHHUIO;

-OBJIa/ICHUE HaBbIKAMH Y4eOHO-
HCCIIEeIOBATEeNbCKOM, MPOSKTHOU U
COLIMAJIbHOMU I€ATEIbHOCTH;
OsJiajieHNe YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU 1€ CTBUSIMU:
0) coBMecTHAs 1eSITeIbHOCTb!

- IOHMMATb U UCII0JIb30BATh
MIperMyIecTBa KOMaHIHON U
WHUBUAYAIBHON pabOTHI;

- IPUHUMATh LIEJIU COBMECTHOU
JeSITEIbHOCTH, OPIaHU30BbIBATh U
KOOPJIUHUPOBATH ICUCTBUS 110 €€
JOCTUKEHUIO: COCTABIISThH IJIaH
JNENUCTBUN, PACTIPEIEIATH POJIM C YUETOM
MHEHUH Y4aCTHUKOB O0CYKIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBIMIOJIHATH PaboTy
B YCIIOBUSIX PEAIBHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aMMO/ICHCTBHS;

- OCYIIECTBIISATh TO3UTHUBHOE
CTpaTernyecKoe MOBEICHNUE B Pa3INIHbBIX
CUTYallUsX, IPOSIBJIATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM
OBnajgenne yHuBepCaJIbHBIMHA
PeryJIITHBHBIMHM 1€ CTBUSIMU:

') IPUHSITHE ce0Osl M IPYTUX JHAe:

- IPUHUMATh MOTUBBI M apTyMEHTHI
JPYTUX JIFOJIeH TIPU aHaJIN3€e Pe3yIbTaToB
NeSITeNIbHOCTH;

- IpU3HABaTh CBOE MPaBO U MPaBo
JPYTUX JI0/IeH Ha OMINOKY;

- pa3BUBaTh CITIOCOOHOCTH MMOHUMATh
MHUD C MTO3ULIUHU IPYTOro YeJioBeKa

B ob6s1acTH 3cTeTHYECKOTO
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- OBJIAJIETh YMEHUSMH paboTaTh
B IPYIIIIE C BBHITTOJIHEHUEM
Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATH PaboTy TPYIIIEL,
paLMOHAIIBHO paclpeaessTh
JeATEILHOCTD B HECTaHIapPTHBIX
CHUTYaIHsIX, aIeKBaTHO
OLICHMBATH BKJIAJT K&XKIOTO U3
Y4aCTHHKOB TPYIIIHI B pEILICHNE
paccMaTpuBaeMoii IpoOIIeMbl

- YMETh pacro3HaBaTh



OcyliecTBISITh
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHKAITHIO
Ha
rOCy/IapCTBEHHO
M SI3BIKE
Poccuiickoit
®denepanui C
y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

BOCIIUTAHUS:
- 3CTETHYECKOE OTHOUICHUE K MHPY,
BKJIFOYAs 3CTETHUKY HAYYHOT'O
TBOPYECTBA, MPUCYIIETO (PU3NIECKOI
HayKe;

- c0cOOHOCTh BOCTIPHHUMATD
Pa3JIMIHBIC BUABI UCKYCCTBA, TPAAUIINU
Y TBOPYECTBO CBOETO M JPYTMX HAPOJIOB,
OLIYILATh YMOIIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA;

- yOSKAEHHOCTDh B 3HAYUMOCTH JIJISI
JIMYHOCTHU U OOIIECTBA OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA, STHUYECKHX
KyJbTYPHBIX TPAAULUI U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAaMOBBIPa)KECHUIO B
Pa3HbIX BUIAaX UCKYCCTBA, CTPEMJICHUE
HPOSIBIISITh KAYeCTBA TBOPYECKOM
JMYHOCTH;

OBJjaieHne YHUBEPCATBLHBIMHA
KOMMYHMKATHBHBIMH JIeCTBHSIMH:
a) o0IIeHue:

- OCYHICCTBJIATH KOMMYHUKAIIUH BO BCEX
cdepax KHU3HHU,

- pacro3HaBaTh HeBepOAaJIbHbIC CPEICTBA
O6HICHI/I$I, IIOHUMAaTh 3HAYCHUC
COIMAJIbHBIX 3HAKOB, PACIIO3HABATh
MIPEANOCHUTKY KOH(PIUKTHBIX CUTYaIHN
U CMATYaTh KOH(JIUKTBL;

- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh

CBOIO TOYKY 3PEHHS C

UCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

13

(usnueckue BICHUS
(poriecchbl) U OOBSACHATH UX HA
OCHOBE U3YYEHHBIX 3aKOHOB:
paBHOMEPHOE U
PaBHOYCKOpEHHOE
HPSIMOJIMHENHOE IBUKEHHUE,
CcBOOOIHOE TTaIeHUE TEIL,
JBM>KEHUE 110 OKPY)KHOCTH,
WHEPLIYA, B3aUMOJICICTBHE Te,
Kosie0aTeNIbHOE JIBH)KEHUE,
PE30HaHC, BOJIHOBOE JIBUYKEHUE;
muddy3usi, O(pOyHOBCKOE
JBUKEHHUE, CTPOCHHE
KUJKOCTEH U TBEP/bIX Tell,
U3MEeHeHue o0bemMa Tel Mpu
HarpeBaHuu (OXJIKICHHUH),
TEIIOBOE paBHOBECHE,
ucrapeHue, KOHJIeH calus,
IUIaBJIEHUE, KPUCTAIIN3ALINS,
KUIIEHUE, BIAXKHOCTh BO3/1yXa,
CBSI3b CPEIHEN KMHETUYECKOM
SHEPI'UHU TEIJIOBOTO BM)KCHUS
MOJIEKYJI ¢ aOCOTIOTHOM
TEMIIEpaTypOH, IIOBBILLICHHUE
JIaBJICHUS ra3a Ipu ero
HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MKy ITapaMeTpamMu
COCTOSIHMS ra3a B
M30IIpoLIeccax; AEKTPU3ALIUS
TeJl, B3aUMOJICHCTBUE 3aps/IOB,
HarpeBaHUe MPOBOJIHUKA C
TOKOM, B3aUMOJIeHiCTBUE
MarHuTOB, JIEKTPOMAarHUTHAS
UHAYKINS, JeCTBHE
MarHUTHOTO TOJIS Ha POBOTHUK
C TOKOM U JIBIDKYILIUHCS 3apsi,
ANEKTPOMArHUTHBIE KOJIeOaHUs
Y BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa,
OTpakeHue, IpeJoMIIeHHE,
uHTepdepenuus, nudpakuns u
MOJIApU3aLUs CBETA, TUCHIEPCUS
cBeTa; POTOAIEKTPUUECKUIT

3¢ dexT, CBEeTOBOE /TaBIICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTomMa BOAOPO/a,
€CTECTBEHHAsl M UCKYCCTBEHHAS
paTMOaKTHBHOCTD



OK 07.
CopelicTBOBATH
COXPAHCHHIO
OKpY>Karoleu
Cpenbl,
pecypcocOepexe
HUIO, IPUMEHSTh
3HaHUA 00
W3MEHECHUU
KIIUMaTa,
TIPUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
a3 pexTrBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYaIUAX

IIK3...

B 06J1acTH 3K0JIOTHYECKOTI0
BOCIIUTAHMS:

- ¢OPMHUPOBAHHOCTH IKOJIOTUIECKON
KYJbTYpPbl, IOHUMAHUE BIUSHUSA
COLMAIIbHO-3KOHOMHUYECKHUX ITPOLIECCOB
HA COCTOSIHHUE MPUPOJIHON U COLIMAIIBHOMN
CpelIbl, 0CO3HAHUE TII00ATEHOTO
XapakTepa dKOJOTUYECKHUX MPo0IIeM;

- IJTAHUPOBAHUE U OCYILIECTBIICHUE
JICHCTBUI B OKPYXAIOIIEH Cpee Ha
OCHOBE 3HAHMS LIeJIEH YCTOMYHUBOTO
pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETIPUSITUE ACHCTBHIA,
MPUHOCSIIMX BPeJl OKPY-KaIOIEeH cpeae;
- YMEHHE IPOTrHO3UPOBATh
HEOIaronpusTHbIC IKOJIOTHYECKHE
MOCECTBUS MPEANPUHUMAESMbBIX
JIEVICTBUH, TPEIOTBPAIIATh UX;

- pacHIMPEHUE ONBITA JACATEIHLHOCTH
3KOJIOTMYECKOW HAMPABJIECHHOCTH HA
OCHOBE 3HaHMI 1O (pU3NKE
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- chopMupoOBaTh YMEHUS
MIPUMEHSTH MTOJTy4YEeHHBIC 3HAHUS
111 OOBSCHEHHSI YCIIOBUIA
NpOTEKaHUs PUINYECKUX
SIBJICHUW B TIPUPOJIE U JUIS
MPUHSATHS TPAKTHYECKUX
pELIEHHI B TOBCEIHEBHOMN
KU3HU JJ1s1 o0ecrieueHus
0€30MaCHOCTH IIPU OOpaIIeHuN
¢ OBITOBBIMH NPUOOPAMH U
TEXHUYECKUMHU yYCTPOHUCTBAMH,
COXPaHEHHUS 3/I0POBbS U
cOOJTIIOICHHS] HOPM
9KOJIOTMYECKOr0 TIOBE/ICHUS B
OKpY>Karollel cpere;
OHUMaHHE HeOOXOMMOCTH
NPUMEHEHUS JOCTHXKEHUN
(U3HUKY ¥ TEXHOJIOTUN AJIst
panroHaIbHOTO
IPUPOAONIOTH30BAHUS



2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCIATLIIMHBI

2.1. O6beM yueOHOM JUCIHUNJIMHBI U BU/bI y4e0HOi#i padoThI

o Bcero Cemectpbl
Bun yuebHO# paboThl HACOB 1 5
YuyeOHasn Harpy3ka (Bcero) 110 54 56
AyIuMTOpHBIE 3aHATHS (BCEro) 110 54 56
B Tom uucre:
3aHATHUS JICKIIUOHHOTO THUIIA o4 32 22
IIPaKTUYECKUE 3aHATUSA (IPAKTUKYMBI) 56 32 24
nabopaTOpHBIEC 3aHSATHUS - - -
WHJIMBHIYJIBHBIA TPOEKT (BCETO) 46 46
[IpomexxyTounas arrectamnus (dk3aMeH/3a4eT/nud. 3a4er) mud. 3auer
OO01mmast Tpy10eMKOCTh 110 64 46
46 46

WHz. npoekT Wuna. npoext

[IpomexyTouHas aTTectanus (3K3aMeH/3aueT/aud. 3a4eT) mud. 3auet

2.2. CTpyKTYpa IMCUHIJIHHBI:

KoauuecTBoO AyJIUTOPHBIX YaCcoB

HaumeHoBaHuUe pa3/ieioB U TeEM Teopu- Ipakrn-
Bcero THYECKoe YecKue
o0yueHue 3aHATHA
Paznen 1. Mexanuka 30 16 14
Beenenue Tema 1.1, ®usuka — QyHmaMeHTaIbHAS HAYKA O 2 2 0
npupoae
Tewma 1.2. KuremaTtnka MaTepuaibHOU TOUKH 8 4 4
Tema 1.3. lunamuxa 8 4 4
Tema 1.4. 3aKoHBI COXpaHEHUs B MEXaHHUKE 8 4 4
Tema 1.5. Mexanndeckue KoneOaHUs U BOJTHBI 4 2 2
Paznen 2. OcHOBBI MOJIEKYJISIPHOM (DU3UKHU U TEPMOIUHAMUKI 20 8 10
Tema 2.1. OCHOBBI MOJIEKYJISIPHOM KHHETUYECKOH TEOPUH. 4 2 2
Wneanbuelii rasz
Tewma 2.2 M3omporieccsl: 3aKOHBI U UX Ipadudeckoe 8 2 4
npe/icTaBICHUE
Tema 2.3 OcHOBBI TepMoMHaMUKH. [lepBoe Havano
TEPMOJMHAMUKU U €ro puMeHeHue. Bropoe Hauano 8 4 4
tepmoaunamuku. KT, Tuxn Kapro
Paznen 3. DnexTpoanHaMuka 30 14 16
Tema 3.1. DnekTpocTaTuka 8 4 4
Tewma 3.2. [TocTOsIHHBIN TOK 8 4 4
Tema 3.3. MarHuTHbIC SIBJICHUS 6 2 4
Tewma 3.4 DnekTpoMarHuTHas UHIYKIHS 4 2 2
Tema 3.5. DnekTpoMarHuTHbIE KOJICOaHUS U BOJIHBI 4 2 2
Pazgen 4. Onruka 16 6 8
Tema 4.1. [Ipupona ceeta. OcHOBBI hoTOMeTpHUN 4 2 2
Tema 4.2 DneMeHThI TeOMETpUIecKoil onTUKU TOHKHE JIMH3HI. 6 9 4
[ocTpoenne n300paskeHU B TMH3aX U 3epKajax
Tewma 4.3. BoiHOBBIE CBOICTBA CBETA. 6 2 2
Paznen 5. OCHOBBI clieNIUATBHOM TEOPUH OTHOCUTEIILHOCTH 2 2 2
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Tema 5.1 OcHOBEI CHCLIHaHLHOﬁ TCOPHUHU OTHOCHUTCIIBHOCTH.

. N 2 2 2
IToctynater Ditamretina. [Ipeobpazoranus Jlopenma
Paznmen 6. DneMeHTHI siaepHOM DU3MKH 4 2 2
Tema 6.1 DieMeHTHI (PU3UKK aTOMa, ATOMHOTO sIIpa U 4 9 9
3JIEMEHTAPHBIX YaCTHUI]
Paznen 7. OBomronus Beenennoit. OCHOBBI aCTPOHOMUU 10 6 4
Tema 7.1 ConmHevHas cucrema 4 2 2
Tema 7.2 Ctpoenue u pazsutue Beenennoit 6 4 2
Bcero mo qucnurinse 110 54 56
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2.3. TemaTu4eckuil IjiaH U coJepKaHue yaeOHON TUCIUIUTMHBI «DU3nKa»

HaunmenoBa Coaepxxanue yueOHOIro MaTepuasia O0bem | Popmupyemble
HHe NpaKTHYeCKHe 3aHATHS U CAMOCTOATEIbHAsI padoTa | 4acoB np:g':?:f[:“a_
pa3jaesioB u odyuawouerocst JAbHBIE
TeM KOMIICTCHIIMHA
1 2 3 4
BBenenne | Conep:kaHue y4eOHOro MaTepuaa 2 OK 03
Jlexknun OK 05
Tema 1.1. ®usuka — QyHIaMeHTAIbHAS HAyKa O IPUPOJIE.
3navenue Gusuku nmpu ocBoeHnu npodeccuii CI10 u
cunermanbHaocter CIIO.
1. Coaeprxanue yueOHOro MaTepuasa 14 OK 01

Mexannka | Jlekuuu OK 02

Tema 1.2. KunemaTrka MaTepraabHONU TOUKH OK 04
Tema 1.3. JIunamuka OK 05
Tema 1.4. 3akoHBI COXpaHEHUS] B MEXAHUKE OK 07
Tema 1.5. Mexanuueckue Koyie6aHus U BOJHBI

IIpakTHyeckne (1aGOpaTOpHbIE) 3AHATHUSA 14
HccnenoBanue qBUKEHHS TENA MO ICWCTBUEM

MOCTOSIHHOM CHJIBL.

N3yueHne 3aK0Ha COXpaHEHUs UMITYJIbCA.

CoxpaHeHne MEXaHMYECKOM SHEPTUU MPU IBUKEHUH Tea

0JT ICHCTBHEM CHJI TSDKECTH M YIPYTOCTH.

CpaBHeHue paboThl CUITBI C U3MEHEHHUEM KUHETHYECKOH

SHEPIUH Tema.

W3ydeHue 3akOHOB COXpaHEHHs Ha IPUMEPE y1apa I1apoB

1 0aJUTMUCTUYECKOTO MASTHHUKA.

N3ydenne ocoOeHHOCTEH CUITbl TPEHUS (CKOIBKEHHUS).

2. OcHoBbl | CoaepixaHue ydueOHOI0 MaTepuasa 8 OK 01
MOJICKYJSIpH | Jleknuu OK 02
oii pusuku u | Tema 2.1. OCHOBBI MOJICKYJISIPHON KHHETHUYECKOM TCOPUH. OK 03
TepMmoauHa- | VMneanbHblii ras OK 04

MHKH Tema 2.2 W3onporecchl: 3aKOHBI U UX rpaduyeckoe OK 05
MpeACTaBICHUE OK 07
Tema 2.3 OcHoBbI TepMoanHaMuKH. [IepBoe Havano
TEPMOJMHAMHUKH U €T0 MpuMeHeHue. Bropoe Havao
tepmoguHamuku. KIT. Iukn Kapao
Tewma 2.5. CBOICTBO TTapOB, JKUIKOCTEH, TBEPIBIX TEI
IIpakTHyeckue (1adopaTopHbIe) 3aHATHS 10
W3mepeHune BIa)KHOCTH BO3/yXa.
W3mepenne moBepXHOCTHOTO HATSKEHUS KUIKOCTH.
Habmtonenue npouecca kpuctaumzauuu M3ydyenue
nedopmanuu pactsokeHus. M3ydenne TermmoBoro
pacuIpeHust TBEpIbIX Tedl.
N3ydeHne ocoOEHHOCTEH TEMIOBOTO pacliipeH sl BObI.
3. Conep:xaHue yueOHOro MaTepuaJa 14 OK 01
duaektpoau- | Jlekumumn OK 02
HAMMKa Tema 3.1. DnexTpocTaTuka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04
Tewma 3.3. MarauTHbIC SIBIICHUS OK 05
Tewma 3.4 DirekTpoMarHuTHAS HHITYKITAS OK 07
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Tema 3.5. DnekTpoMarHuTHBIE KOIEOaHNS U BOJIHBI

IpakTuyeckne (1a00paTOpHbIE) 3AHATHUSA

N3yuenue 3akona Oma aJig yyacTka 1eru,
MOCJIeI0BATEIBLHOTO U MapauIeIbHOTO COSAMHEHUS
MIPOBOHHUKOB.

N3yuenue 3akona Oma A1 TOJTHOM 1EMH.

N3ydenue sBieHUS AIEKTPOMArHUTHOM UHAYKLIUH.
OrnpezenieHne TeMIepaTypbl HUTH JIaMITbl HAKAJTHUBAHUSI.
Onpenenenne 3/]C 1 BHyTpEeHHETO COIPOTUBIICHUS
HMCTOYHHMKA HAIIPSHKCHUS.
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4. OnTuka

Conep:xanue yueOHOro MaTepuasa

Jlexknun

Tema 4.1. Ilpupona cBera. OcHOBBI (hoTOMETPUHN

Tewma 4.2 DrieMeHTBI TeOMETPUIECKOM ONTHKH TOHKHE
muH3b1. [TocTpoeHne n3o0pakeHnii B TMH3aX U 3epKaJiax
Tewma 4.3. BoiiHOBBIE CBOICTBA CBETa

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS

N3ydenne n3o0paxkeHus IpeaMeTOB B TOHKOH JIMH3E.
Nzyuenue untepdepeHny u Audpakiuy cBeTa.
I'pagyupoBka crieKTpocKoIa 1 OIpe1eleHUE AINHbI BOJHBI
CHEKTPAJIBHBIX JTUHUH.

OK 01
OK 02
OK 04
OK 05

5. OcHOBBI
CIEeNHAIBHO
i Teopun
OTHOCHUTEJIb
HOCTH

Conep:xanue yueOHOro MaTepuaJia
Jlekuunu

Tema 5.1 OcHOBBI crie[IUAJIBHON TEOPUHU OTHOCUTEIBHOCTH.

[Toctynate! Ditnmreitna. [IpeodpazoBanust Jlopenua.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
NHBapraHTHOCTH MOJYJIsl CKOPOCTH CBETA B BAKYyME.
[Toctynatel DiiHTelHA. [IpocTpaHcTBO U Bpemst
CIELMAIEHOM TEOPUN OTHOCUTENBHOCTH. CBS3b MacChl U
SHEPTUU CBOOOTHON YacTULIbI. DHEPTUS MOKOS.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
DJ1eMeHTBI
KBaHTOBOM
puszuku

Conep:xanue yueOHOro MaTepuaJia

Jlexknun

Tema 6.2 DeMeHTHI PU3UKU aTOMa, aTOMHOTO SIpa |
9JIEMEHTAPHBIX YaCTHUI]

IIpakTnyeckue (1adopaTopHbie) 3aHATHS

1. Pacuer MakcuManabHOW KMHETUYECKOW SHEPTUU
AJIEKTPOHOB MPH POTOIEKTPUUECKOM P eKTe.
Omnpenenenne paboOTh! BBIX0/1a 3JEKTPOHA 10 TpauKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYECKON SJHEPTUU
(OTO3IEKTPOHOB OT YacTOTHI cBeTa. Mi3Mepenue paboTbl
BBIX0/1a DJIEKTPOHA.

2. PacueT 4acTOTHI M JUIMHBI BOJHBI UCITYCKAaeMOT'O CBETa
IIPU IIEPEXOE aTOMA BOJOPOAA U3 OJTHOIO CTAlMOHAPHOTO
COCTOSIHMS B APYTO€.

3. Pacuer sHeprum cBS3M aTOMHBIX SIACP.

Ornpenenenne 3aps1a ¥ MaCCOBOI0 YHCIIa aTOMHOTIO $]1pa,
BO3HHUKAIOIIETO B PE3YJIbTATE PaJUOAKTUBHOIO paclaja.
Brruncnenue sHepruu, ocBoOOXKAarOIIENHCS TPU
paavoaKkTUBHOM pacnaze. OnpeneiacHue NpoIyKTOB
SIIGPHON peakuuu. Beruncienue sHepruu,
0CBOOOXKAIOIEHCS TTPH AEPHBIX PEaKIHIX.

OK 01
OK 02
OK 04
OK 05
OK 07
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7. Conep:xaHue yueOHOro MaTepuasa 6 OK 01

BOJIIOLHA Jlexuun OK 02
Bcesiennoit 7.1 ConmHeynas cucrema: IUIaHeTH U Mansle Tena. Cucrema OK 03
3emus-Jlyna. OK 04

7.2 Ctpoenue u 3Bosmonus CoytHIIa U 3BE3I.
Knaccudukanus 38€31. 3BE3161 1 UCTOUHUKU UX SHEPTHH.
7.3 I'anakTrka. CoBpeMEHHbIE NPE/ICTaBICHUS O CTPOCHUHI
u sBosonny BeenleHHOM

IIpakTnyeckue (1adopaTopHbie) 3aHATHS 4
HcTopus pa3BUTHS KOCMOHABTUKU

N3ydenne kapThl 3Be34HOr0 HeOa. HeOecHbIe KOOPAMHATHI,
OCHOBHBIE TOYKHU ¥ JIMHUU HEOECHOH Cephl.

Teneckonsl, ooceparopun, MKC

OK 05
OK 07

BCEI'O 110

2.3.1 KOHTpO.]'Ib H OICHKA PE3yJIbTAaTOB OCBOCHUSA JUCHUIIJIUHDBI

KOHTpO/Ib M O1leHKA pPacKPHIBAIOTCS Yepe3 YCBOCHHbIE 3HaHUS U TPUOOPETEHHbIE 00YUarOIUMUCS
YMEHUS1, HallpaBJIeHHbIE HAa (OPMHUPOBAaHUE OOIIMX ¥ TPOPECCHOHATHHBIX KOMITETECHITHA.
KomnereHuu g0KHBI OBITH COOTHECEHBI C IPEIMETHBIMU PE3YJIbTaTaMH.

Kox m HaumeHnoBanue Paznena/Tema Tun oueHoYHbIX
(popMupyeMbIX KOMIIETEHIM I MepOonpUusITHI

OK 01. Beibupats criocoObl Paszmen 1. Temsr 1.1., 1.2, 1.3 - yCTHBI  ompoc;
peeHus 3a1a4 Paznen 2. Temsr 2.1., 2.2, 2.3. ()POHTANBHEIN OMPOC;

npogeccuonansroit nesrenbroct (Pasnen 3. Temsr 3.1, 3.2, 3.3., 3.4, gienka konTpombsHbIX

MIPUMEHUTEIBHO K Pa3IMYHBIM 3.5. 60T
pabor;
KOHTEKCTaM Pasgen 4. Temsr 4.1., 4.2. HaBIIONCHHE 32 XOIOM
Pasmen 5. Temsr 5.1., 5.2., 5.3.
BBITIOJTHCHHUSI

Pasgen 6. Temn1 6.1., 6.2.

Paznmen 7. Temwr 7.1, 7.2 71abopaTOpHBIX paboT;

OIICHKA BBINTOJITHCHUA

OK 02. Ucnonb30Bath Paszmen 1. Temsr 1.1.,1.2, 1.3 AGOPATOPHEIX pabOT:
COBpEMEHHBIC cpeicTBa oncka,  (Pasgen 2. Temsr 2.1., 2.2., 2.3. OlIeHKA MPAKTIYECKIX
aHan3a n MHTCPIPCTANK Paznen 3. Temn 3.1, 3.2, 3.3, 5

WH(OPMAIIMU U 3.4. 35. paboT (penieHus
nH(popMalnoHHble TexHoNoruu ansPa3aen 4. Temsr 4.1., 4.2. Ka4CCTBCHHBIX, '
BBINIOJHEHHS 33712 Paznen 5. Temni 5.1, 5.2., 5.3. PacyeTHBIX 331ad);

OLIEHKA TECTOBBIX
3aJJaHUH;
HaOII0IEHUE 32 XOA0M

npodeccrona bHOM esTenpHocTH [Pasnen 6. Temsr 6.1., 6.2.
Pasmen 7. Temur 7.1, 7.2

OK 03. IitanupoBats u Pasmen 1. Temsr 1.1., 1.2, 1.3

pean30BbIBATH COOCTBEHHOE Paszgen 2. Temsr 2.1., 2.2., 2.3. BBIOJTHCHIS
npodeccuonansHoe 1 maHocTHOe (Pa3nen 3. Temsr 3.1., 3.2., 3.3, MHIUBUAYaIbHBIX
pa3BUTHE, IpeANpUHUMarenbekyo (3.4., 3.5. TIPOCKTOB 1 OLICHKA

eATeIbHOCTD B Pasmen 7. Temur 7.1, 7.2 BBITIOJHCHHBIX HPOCKTOB,
npodeccnoHaNbHOI cdepe, ONCHKA BBIMOTHCHUS
JOMAIITHHUX

MCII0JIb30BaTh 3HAHUSA 110
(GbuHAaHCOBON TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX

CaMOCTOSITETIFHBIX PaboT;
HaOJIFOEHNE U OIIEHKA
pelieHus Keiic-3a1ay;

CHUTYyaIsIX
OK 04. DdppextuBHO Paznen 1. Temsr 1.1.,1.2, 1.3 Ha6n10)1veH1/1e 1 OLICHKA
B3aMMOJIENCTBOBATEL U paboTath B |Paznmen 2. Temnr 2.1., 2.2., 2.3. ACJOBOH UTDBI,
KOJUICKTUBE I KOMaH/E Paznmen 3. Temnr 3.1., 3.2,, 3.3, HuddepenunposanHbIit
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3.4.,3.5.
Pasgen 4. Tems1 4.1., 4.2.
Pasmen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temn! 6.1., 6.2.
Pasnmen 7. Temwr 7.1, 7.2
OK 05. Ocymiectisnth yetayto 1 [Pasnmen 1. Temsr 1.1., 1.2, 1.3
NMCHMEHHYIO KoMMyHHKanuio Ha  [Pasnen 2. Temsr 2.1, 2.2, 2.3.
roCyJIapCTBEHHOM SI3bIKE Paznen 3. Temnr 3.1., 3.2, 3.3,,
Poccuiickoii denepanuu ¢ yuerom [3.4., 3.5.
0COOEHHOCTEN COLMANIBHOIO U Paznen 4. Temsr 4.1., 4.2.
KyJIbTYPHOT'O KOHTEKCTa Paznen 5. Temsr 5.1., 5.2, 5.3.
Pasnen 6. Temn! 6.1., 6.2,
Pasmen 7. Temsr 7.1, 7.2
OK 07. CoznetictBOBaThH Pasgen 1. Temsr 1.1., 1.2, 1.3
COXpaHEHHIO OKpyKaroiei cpeapl, [Pasnen 2. Temsr 2.1., 2.2., 2.3.
pecypcocbepexenuto, npumensars [Pasaen 3. Temsr 3.1., 3.2, 3.3,,
3HaHMA 00 U3MEHeHuH KiuMata, |3.4., 3.5.
TIPUHITAITEI OEPEIKITUBOTO Pasgen 4. Temn1 4.1., 4.2.
pOM3BOACTBA, 3P (PEKTUBHO Paznen 6. Temsr 6.1., 6.2.
NeiiCTBOBATH B UPE3BBIYAHBIX Paznen 7. Temsr 7.1, 7.2
CHUTYyaIHsIX
IK*...

3a4CT
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2.4. Conep:xaHue pa3aejoB IMCHUUILTHHBI
2.4.1. 3ausaTud JeKIMOHHOI0 THIIA

Ne
pasn
ela

Hanmenosan
W€ pa3iesoB
U TEM

Coneprkanue pasnena

dopma

TEKyIIEe
ro

KOHTPO
st

2

3

4

1 cemecmp

BBenenue

®uszuka — (yHIaMeHTalbHAas HayKa O IPUPO/IE.
EcrecTBEeHHO-HAay4YHBIN METO/ ITIO3HAHUS, €70 BO3MOKHOCTH U
TPAHMIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUs B IIpoLecce
MO3HAHUs IPUPOIBL. MonienupoBanue GU3NIECKHUX SIBICHUH U
nporeccoB. Posb skcriepuMeHTa U TEOpUHU B MPOLECCE MO3HAHUSA
npupoasl. dusndeckas BennuuHa. [lorpemnoctu nsmepenui
¢busnueckux BenuunH. Guznyeckre 3aKoHbL. [ paHUIlbI
MPUMEHUMOCTH (pr3nyecKnx 3akoHOB. [loHsATHE 0 (hH3HUIecKOit
KapTuHe Mupa. 3HaueHune Gu3uky npu ocBoenuu npodeccuit CI10
u cnenuansHocTed CIIO.

v, T

MexaHnka

Kunemaruka. Mexannueckoe JABHMXXCHUC. HepeMemeHHe. HYTB.

Cxopoctb. PaBHOMEpHOE MPAMOTUHENHOE ABHKEHUE. Y CKOPEHHE.

PaBHONEpemMeHHOE NpsiMoNIuHEeHOE BIkeHue. CBoOOAHOE
najzenue. J{BrmkeHue tena, OpoleHHOro Moj yrioM K TOPU30HTY.
PaBHOMEpHOE IBUYKEHUE O OKPYKHOCTH.

3akonbl Mexanuku HerotoHa. IlepBbiii 3akoH HetoTona. Cuna.
Macca. Umnynse. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH
KJIacCM4ecKOoM AuHaMuKH. Tperuii 3akoH HeloToHa. 3akoH
BCEMUPHOTrO TAroreHus. I'paButanuonsoe nose. Cuna TSHKECTH.
Bec. CniocoOs1 u3mepenust Mmacchl Tel. CHUITbl B MEXaHHUKE.
3aKOHBI COXPaHEHMsI B MEXaHUKE. 3aKOH COXPaHEHUs UMITYJIbCA.
PeaktuBHOe aBM>keHue. Pabota cuinel. PaboTa nmoreHInanbHbIX
cwil. MomgHocTe. DHeprus. Kunetudeckast sHeprusi.
[ToTenunanpHas sHEprusl. 3aKOH COXpPaHEHUS MEXaHUYECKOM
sHepruu. [IpuMeHeHne 3aK0HOB COXpPaHEHUS.

JlemoHCTpanuu

3aBUCUMOCTh TPAEKTOPUH OT BEIOOpA CUCTEMBI OTCYETA.

Busibl MeXxaHUYECKOTO JBUKEHHUS.

3aBHCHUMOCTb YCKOPEHMSI T€JIa OT €70 MACCHI U CUJIBI,
neiictytoieil Ha Teno. CioKeHue cui.

PaBeHCTBO M POTUBOIIOJIOKHOCTH HAIIPABJICHUS CHJI JEHCTBHUS U
MIPOTUBOAECUCTBUS. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT
nedopmanmu. Cuisl TpeHus. Hesecomocts. PeaktuBHOE
nBuxkeHue. [lepexos moTeHIMAIbHOM PHEPTUH B KWHETHYECKYIO U
obpaTHo.

KP

21




OcHOBBI
MOJICKYIISIp-
HOH (hU3UKH
u
TEpMOJINHA-
MUKH

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON Teopuu. M aeanbHbIl ras.
OCHOBHBIE NTOJIOKEHMSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
Pa3meps! 1 Macca MosieKyJ1 1 aTOMOB. BpOoyHOBCKOE JBUKEHUE.
Huddyzus. CHitbl 1 SJHEPTUS MEKMOIEKYIISIPHOTO
B3aumoeiicTBus. CTpoeHue ra3000pa3HbIX, KUAKUX U TBEPJIBIX
tesn. CKopocTy ABMXKEHUS MOJIEKYII U UX u3MepeHue. M neanbHblil
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH Ia30B. TeMieparypa u ee u3sMepeHue.
["a30BbIe 3aKOHBI. AOCOTIOTHBIN HYJIb TEMIIEPATyPHI.
TepMmoauHaMHuuecKas IIKaga TEMIEPATYPbl. Y PABHEHHUE COCTOSIHUSA
HJeanbHOro ra3a. MosisipHas ra3oBasi HOCTOSIHHASI.

OcHoBbI TepMOMHAMUKHU. OCHOBHBIE IOHSATHS U ONIPEAEICHUS.
BuyTtpeHnHss sHeprus cucteMsl. BHyTpeHHss S3HEprusi ueaibHOro
raza. PaboTa u terora kak popMbl repeadu SHEPru.
TennoeMkocTb. Y 1eabpHask TENII0EMKOCTh. Y pABHEHUE TEIJIOBOTIO
Oananca. [Tepoe Hagasio TepMOIMHAMUKH. ArabaTHBIN MTPOIIECC.
[Tpuniun nevictBus termiooi MamuHbl. KITJ[ TemoBoro
nsurarens. Bropoe Hagano repmoguHamMuku. TepMoarHaMHUYeCcKas
Kajna Temmneparyp. XoJoAWIbHbIe MAIUHBI. TeraoBbIe
neurarenn. OxpaHa IpUpoOJIbI.

CaoiictBa napoB. Mcnapenue u konnencauus. HacolueHHbli nap u
ero cBoiictBa. AOCOIIOTHAsI U OTHOCUTENbHASL BIAXKHOCTh BO3AYXA.
Touka pocel. Kunenue. 3aBUCUMOCTbh TEMIEPATYPBI KUIIEHUSI OT
nasieHus. [leperpersiil map v ero UCHOJIb30BaHUE B TEXHUKE.
CBoiicTBa )XHAKOCTEH. XapaKTepUCTUKA )KUIKOTO COCTOSTHUS
BeniecTBa. [10BepXHOCTHBIN CIIOM KUAKOCTU. DHEPrus
MIOBEPXHOCTHOTI'O CJIOA. SIBJIIEHUSI HAa TPAHHULIE KUAKOCTH C TBEPABIM
TesnoM. Kanusipable siBIEHUS.

CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTUKA TBEPIOTO COCTOSHUS
BelIecTBa. YIIpyrue cBoiicTBa TBepAbIX Ted. 3akoH ['yka.
MexaHnueckne CBOWCTBA TBEPABIX Tell. TENIoBoOE paclIiupeHue
TBEPABIX TN U KuAKocTel. [ll1aBeHne u Kpucramm3anus.
JeMoHCcTpanuu

JIBxenue 6poyHoBckux actuil. Juddysus. Uzmenenune
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPATYPhI IPU IOCTOSTHHOM
obbeme. M3orepmuueckuit 1 n306apHbIi npoueccsl. Mi3MeHneHue
BHYTpPEHHEH HEPIUH TeJ MPH COBEPILIEHUHU paboThl. Monaenu
TEIUIOBBIX ABUraresneil. Kunenue Boabl npyu NOHMKEHHOM
nasieHud. [lcuxpomerp u rurpomerp. SIBeHUs TOBEPXHOCTHOTO
HaTsDKEHUS U cMaunBaHus. Kpucramisl, amop(dHbIe BelllecTna,
KHUJKOKPUCTAININYECKHE Tea.

vV, T

DneKTpoau-
HaMHKa

DneKTpuYecKuil TOK B MeTajlaX. DJIeKTPOHHBIN ra3. PaboTa
BBIXOJa. DJIEKTPUUYECKUHN TOK B 3JIEKTPOJIUTAX. DIICKTPOJIH3.
3axonbl Papanes. [IpuMeHenue 3neKTpoan3a B TEXHUKE.
DIIEKTPUYECKUH TOK B ra3ax u Bakyyme. Monusanus raza. Bumbl
ra3oBbIX pa3psnoB. [lonsaTue o miazme. CBONCTBA M IPUMEHEHHE
3JEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUN TOK B TOJIYIIPOBOJHUKAX.
CoOcTBeHHAs MPOBOIUMOCTbH MOJIYIIPOBOAHUKOB.
[TonynpoBoIHUKOBBIE TPUOOPHL. DIAEKTPUUECKOE MOJIE.
DnexTpuyueckue 3apsaabl. 3aKOH COXPAHEHUs 3apsaaa. 3aKOH
Kynona. Dnekrpudeckoe nosue. HanpspkeHHOCTD 31€KTPUYECKOTO
nosisi. [IpuHnun cynepnosunuu noseit. Pabora cun

KP
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aneKTpocTartuueckoro noss. Ilorennuan. PazHocTs noTeHIMAIOB.
OKBUINIOTEHIIMAJIbHBIE TOBEPXHOCTH. CBS3b MEXIY
HaIPsYKEHHOCTBIO U PA3HOCTHIO MOTEHIHUATIOB JIEKTPUUECKOTO
noJs. JIusnekTpukuy B a5ieKTpudeckoM mnodie. [lonspuszanus
JUAJIEKTPUKOB. [IpOBOJIHUKY B 3JIEKTPUYECKOM ITOJIE.
Konnencaropsl. CoennHeHHE KOHIEHCATOPOB B 0aTapero. DHeprust
3apsKEHHOI0 KOHJIEHCATOPa. DHEPrus AIEKTPUUECKOT0 MOJIA.
3aKOHBI IOCTOSHHOTO TOKA. Y CIIOBHS, HEOOXOIUMBIE IS
BO3HUKHOBEHHUS U MOJAECPKAHUA dIEKTpUYECKOro Toka. Cuiia Toka
Y TUTOTHOCTH ToKa. 3akoH Oma aiist yuactka renu 6e3 DJ1C.
3aBUCUMOCTB JIEKTPUUECKOTO CONMPOTUBIIEHUS OT MaTepHuaa,
JUTMHBI ¥ TUTOLIAAH TTOMIEPEYHOr0 CEYEHHUS MPOBOIHUKA.
3aBUCUMOCTB IEKTPUYECKOr0 CONPOTUBIIECHUS IPOBOJHUKOB OT
TeMIIepaTypbl. DIEKTPOJIBIKYIIAs CHUJIa UCTOYHUKA TOKA. 3aKOH
Owma g nonuo# nenu. CoequHenre npoBoAHUKOB. CoequHEHNE
HMCTOYHHUKOB AJICKTPUUECKOM s3HEepruu B 6arapetro. 3akoH Jkoyns—
Jlenma. Pabota u MOLTHOCTH 3JIEKTpUYECKOTO TOKa. TerioBoe
NeicTBHE TOKA. DIIEKTPUUYECKHUI TOK B OJYIIPOBOHUKAX.
CobcTBeHHAs IPOBOAUMOCTD MOYIIPOBOTHUKOB.
[TonyrpoBOIHUKOBBIE TPUOOPHI.

MaruuTHoe nosie. BekTop MHAYKIIMM MarHuTHOTO Touis. Jlencreue
MarHUTHOTO TIOJIS Ha MPSMOJIMHEHHBIN MPOBOJIHUK C TOKOM. 3aKOH
Awmrmepa. BzaumoneiictBue TokoB. MarHuTHbIN 11oTOK. PaboTa mmo
TepeMENICHUIO TPOBOIHUKA C TOKOM B MArHUTHOM TioJie. JlelicTBue
MarHuTHOTO NOJIA Ha ABWXKYyluics 3apsa. Cuia Jlopenua.
OrmpezeneHue yIeapHOTO 3apsaa. Y CKOPUTEH 3apsHKCHHBIX
YacTHLI.

DNeKTpOMarHuTHasE MHIYKIUS. DJIEKTPOMarHuTHasE WHTYKIIHSI.
Buxpesoe anekrpuueckoe nosie. CaMOMHAYKIUSA. DHEPIUs
MarHUTHOTO TOJIA.

Jemoncmpayuu

B3anmopencTBue 3apskeHHbIX Ten. [[pOBOTHUKY B SIIEKTPUYECKOM
nose. JIu3neKTpuku B aseKTpuueckoM mnose. KonneHncaropst.
TemoBoe nericTBHE AIEKTPpUIECKOTro Toka. CoOCTBEeHHAs U
MIPUMECHas MPOBOJAUMOCTD MOIYITPOBOIHUKOB.
[TonynpoBoanukoBsiil n1uoA. Tpanzucrop. OnsiT Dpcrena.
B3aumogeiicTBre MpoBOHUKOB ¢ TOKaMu. OTKIIOHEHUE
3JE€KTPOHHOTO ITy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNeKTpOU3MEpHUTENIbHBIE TPUOOPHI. DIEKTPOMArHUTHAS UWHIYKITHSI.
Omnbitel @apanes. 3aBucumoctb IJIC caMOMHAYKIIMU OT CKOPOCTH
W3MEHEHUS CUJIBI TOKA U MHYKTUBHOCTHU MTPOBOIHUKA. PaboTa
3JEKTpOreHepaTopa.

Tpanrcdopmarop.

2 cemecmp

OnTuka

[Tpupona ceera. CKOpOCTh pacpOCTPaHEHUS CBETA. 3AKOHBI
OTpakeHUs U IpesioMieHus ceera. [lonHoe orpaxenue. JIMH3LIL.
I'na3 kak ontuyeckas cucrema. Onruyeckre NpruoopsI.
Bonnossle cBoiicTBa cBeta. HTEpdepeHIus cBeTa.
KorepentHocTh cBeTOBBIX Nyueil. UHTepdepeHIus B TOHKUX
mieHkax. [lonock! paBHoit Tonmunbl. Konbla HeroToHa.
Wcnonb3oBanue nHTepdepeHny B Hayke U TexHuke. Judpakuus
cera. Jludpakuus Ha eI B MapauIeNbHbIX JIydax.
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Judpakuuonnas pemrerka. [loustue o ronorpaduu. [lonspuzamms
ronepeuHsix BOJH. [lonstpusanus ceera. J{BoitHOE
nydenpenomiienue. [onspouast. Jucnepcus cBera. Buabt
cnekTpoB. CriekTpel ucnyckanus. CieKTpbl MOTJIOIEHUS.
VYaerpaduoneroBoe n uHdpakpacHoe usnyueHus. PeHTreHoBckue
ayuyu. X npupona u cBOMCTBA.

JeMoHcTpanumn

3aKOHbI OTpAKEHUS U IperoMiieHus cBeta. [loaHoe BHyTpeHHEe
orpaxkenue. Onruyeckre NpudopskI.

Wntepdepennus ceera. Audpakuus csera. [lonsapuzanus ceeta.
[Tonmyyenue crnektpa ¢ nomouibio npu3msl. [lonyuenue cnekrpa c
MOMOIIBIO H(pakimonHon pereTku. COeKTpOCKOI.

5 OCHOBBI vV, T
HNHBapuaHTHOCTH MOAYJISI CKOPOCTH CBETa B BakyyMme. [locTynatel
CHieTHAIL" OitnmrelriHa. [IpocTpaHcTBO U BpeMs CielMalibHOW TEOpUU
HOMTCOPHH | 1y oeprenbrocTH. CBSI3E MACCHI 1 SHEpPruu CBOOOTHON YACTHIIBI.
OTHOCHTEIb DHeprus NoKosl.
HOCTH
6 JIEMEHTHI KBanToBas ontuka. TennoBoe nznydenue. Pacnpenenenue vV, T
KBaHTOBOWU DHEPIrUU B
buzuku cniekTpe abcooTHOo yépHoro tena. KBantopas rumnoresa [lnanka.
DOTOHBI.
Buemnuit potosnexrpuueckuit 3pdext. Buyrpennuit
dotorddexrt. Tumsr
¢dotosnemenToB. [laBnenue ceera. [loHaTre 0 KOpIyCKyIspHO-
BOJIHOBOU MPUPOIE
CBeTa.
®usuka atoma. PazBuTre B3IIISII0B HA CTPOEHUE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoa. SnepHas
Mojieb atoMa. OTbIThI
3. Pezepdopaa. Moaens atroma Bogopoaa no H.bopy. I'unoresa e
bpoins.
CootHoenue HeornpenenénHocTei I'eiizen6epra. KBantosble
reHEepaTopBhl.
7 Opomronus Crpoenue u pazsutue Beenennoii. TemHas Matepust 1 TeMHast Y,
Bcenennoin | aHeprus. Hama 3Be3nnas cucrema — I'anmaktuka. pyrue KP

rajaktuky. beckoneunocts Beenennoii. IlonsATHE 0 KOCMOJIOTHH.
Pacmmpsromasicst Beenennas. Monens ropsiueit BeeneHHOM.

CrpoeHnne u npoucxoxaeHue ['anakTuk.

DBoIOIUS 3BE3I.

I'nnore3a npoucxoxaeHuss CoONHEYHONW CUCTEMBI.
Tepmosinepnslii cunTes. [Ipobiiema TepMosiiepHON SHEPTETUKH.
Oneprusa ConHua u 38e34. JBoironus 38e31. [Ipoucxoxnenne
ConHEeYHOU CHCTEMBI.

JemoHcTpanuu

Conneunas cucrema (Mojens). @ororpaduu miaHeT, CAeTaHHBIE C
kocMudeckux 30H10B. Kapra JIyns! u nnaner. CtpoeHue u
sBOIIONHs BeeneHHOM.

[Tpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — ycTHBII onpoc,
KP — xonrponbpHas pabora

24




2.4.2. 3aHATHS CEMHUHAPCKOI0 THIIA

No

pasng
ja

HaumenoBanue
pa3ziesioB U TEM

Conepsxanue pazaena

®dopma
TEKYILEro
KOHTPOJIA

1

2

3

4

1 cemecmp

BBenenue

®duszuka — GyHIaMeHTalIbHAs HayKa O IPUpO/IE.
EcrecTBeHHO-Hay4YHbIN METOJ TO3HAHUS, €r0 BO3MOKHOCTH
Y TPaHULIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUs B
npolecce No3HaHus nNpupoasl. MoaenupoBaHue
buznyecKux sIBICHUHN U MpoiieccoB. Poib sxcnepuMenTa u
TEOpHH B Ipoliecce mo3Hanus npupoibl. Gusnyeckas
BenuurHa. [lorpenrHoctu uaMepenuii pu3nveckux BEeITHUUH.
dusnueckue 3aK0HbI. | paHUIIBI IPUMEHUMOCTH (PU3HUECKUX
3aK0HOB. [loHATHE O PU3HUECKOM KapTUHE MHUpa. 3HAUCHUE
¢buzuku npu ocBoenuu npodeccuit CIIO u cnennanbHOCTEN
CIIO.

v, T

Mexannka

Kunemaruka. Mexanndeckoe asuxenue. Ilepemenienue.
[Tyts. CkopocTs. PaBHOMEpHOE NPSAMOJIMHENHOE ABHXKEHUE.
Yckopenune. PaBHoniepeMEHHOE NIPSAMOJIMHENHOE ABH)KEHHUE.
CBobonHoe najgeHue. [IBuxenue tena, OpoIeHHOro Mo
YIJIOM K TOPU30HTY. PaBHOMEpPHOE IBUKEHUE 110
OKPY’KHOCTH.

3akonbl MexaHuku HeroTona. I1epBsiii 3akoH HeroToHa.
Cuna. Macca. Umnynbce. Bropoii 3akon Herotona.
OCHOBHO 3aKOH KJIaCCUYECKON IMHAMUKH. TpeTnii 3aK0oH
HeloToHa. 3aK0OH BCEMUPHOTO TATOTEHHUs. | paBUTallMOHHOE
noje. Cuna tspkectu. Bec. CriocoObl n3MepeHust Macchl Ted.
Cuiibl B MEXaHHKE.

3aKOHBI COXPAHEHUsI B MEXAHUKE. 3aKOH COXPAHEHUS
umnyinsca. PeaktuBHoe nBuxenue. Pabora cunbl. Pabota
MOTEHLIUAIBHBIX CUII. MomHocTh. DHeprus. Kunernueckas
sHeprus. [loTeHnanbHas 3Heprus. 3aKOH COXpaHEHUS
MeEXaHU4YECKOH sHepruu. I [puMeHenne 3aKk0HOB COXpaHEHUs.
JeMoHcTpauun

3aBUCUMOCTh TPAEKTOPUHU OT BHIOOpPA CHCTEMBI OTCUETA.
Bupl MEXaHMYECKOTO ABUKECHHUS.

3aBUCHUMOCTh YCKOPEHMSI T€Jla OT €r0 MacChl U CHIIBI,
JercTByrolel Ha Teno. ClioXeHue CHll.

PaBeHCTBO M IPOTHBONOIOKHOCTD HAITPABJICHUS CUIT
JENCTBUSA U IPOTUBOAECHCTBHSL. 3aBUCUMOCTD CHJIBI
ynpyrocti oT nedopmannu. Cuiiel TpeHusi. HeBecoMocTs.
PeaktuBHOE BH>keHMe. [lepexo MOTEeHIHATBHON SHEPTUH B
KMHETUYECKYI0 U 00paTHO.

Y, KP

OcHOBBI
MOJIEKYJISIPHOU
Gbu3MKK 1
TEPMOAVNHAMUKU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU Teopuu. M ieanbHbIi
ra3. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON
Teopun. PazMepsl 1 Macca MOJIEKyYI U aTOMOB. bpoyHOBCKOE
nswkenue. Auddysus. Cuiel u sHEeprust
MEKMOJIEKYJISIPHOTO B3auMoiercTBus. CTpoeHue
ra3000pa3HbIX, KUAKUX U TBEPIbIX Tesa. CKopocTu
JIBUKEHUSI MOJIEKYJT U UX n3MepeHue. MneanbHslil ras.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-

vV, T

25




KMHETUYECKON TeopuH ra3oB. TemmepaTypa u ee u3sMepeHue.
["a3oBbIe 3aK0HBI. AOCONIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoanHaMuueckas IIKajga TEMIEPATYPbl. Y paBHEHHE
COCTOSIHMS UACAIBHOrO raza. MossipHas razoBast
ITOCTOSIHHASI.

OcHoBbl TepMOAMHAMUKHN. OCHOBHBIE ITOHATHS U
onpeneneHus. BHyTpeHHss sHeprus cucreMbsl. BHyTpeHHsIs
SHEPIHUs UACAITBHOTO ra3a. Pabora u Temora kak popmbl
Iepeaaun SHEeprum. TermoeMKOCTb. Y IeJbHas
TEIUIOEMKOCTh. Y paBHEHHE TerioBoro 6ananca. [lepsoe
Ha4yaJio TEPMOJMHAMHUKHU. AarabatHbeid mipouecc. [IpuHiumn
JeiictBus ternoBor mamnHbl. KIT/[ TennoBoro gBurarens.
Bropoe Hauano tepmoanHamMuky. TepmMoanHaMuuecKas
mKaja remuneparyp. XoJoAWIbHbIE MalIuHbL. TeIIoBbIe
asurarenr. OxpaHa IpUpOabL.

CaoiicTBa napos. McnapeHue 1 KOHAECHCAUS.
Hacpimennsiii nap u ero cBoiictsa. AGCONIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3yXa. Touka pocsl. Kumnenue.
3aBUCHUMOCTB TEMIIEPATyphl KUIICHUS OT AABJICHMUSL.
[TeperpeTslil nap M €ro UCIOJIb30BAHUE B TEXHUKE.
CBolicTBa )XUAKOCTEH. XapaKTepUCTUKA KUJIKOTO
COCTOsIHMA BellecTBa. [IOBEpXHOCTHBIN CII0M KUIKOCTH.
DHeprusi HOBEPXHOCTHOTO CJI0s1. SIBIEHUS HA TpaHULE
KUAKOCTHU € TBEPAbIM TesioM. KanuiuisipHble sBiieHus.
CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTUKA TBEPIOTO
COCTOSIHMS BEUIECTBA. Y IPYI'ME CBOMCTBA TBEPABIX TEIL.
3akoH ['yka. Mexannueckue CBOMCTBA TBEPABIX TEl.
TemoBoe pacIMpeHne TBEPABbIX TE U KUAKOCTEH.
[1naBneHue u KpucTain3anus.

JeMoHCTpanyu

JBuxenne 6poyHoBckux yactuil. Auddysus. Usmenenue
JIaBJICHMSI ra3a ¢ U3MEHEHUEM TeMIIepaTyphl pu
HOCTOSIHHOM 00beme. M3oTepMudeckuii U n300apHbIi
npoueccsl. Mi3MeHenue BHyTpeHHENH SHEpTUM Tel Mpu
COBepILEHUH pabOThl. MOEIH TEIUIOBBIX JBUTaTeNeH.
Kunenne BoJpl Ipy NOHMKEHHOM J1aBineHuU. [Icuxpomerp n
TUTPOMETP. SIBIEHMS TOBEPXHOCTHOTO HATSKEHUS U
cmauuBanus. Kpucramisl, amopdHbIe BeliecTna,
KUJKOKPUCTAINIMYECKHUE TENIA.

9J'IeKTpO)II/IH aMHKa

DNeKTpUYeCcKU TOK B MeTaju1ax. DJIEeKTpOHHBIN ra3. Pabora
BBIXOJA. DIIEKTPUUECKUH TOK B DJIEKTPOIUTAX. DIEKTPOJIN3.
3akonsl Dapayes. [[puMeHeHne 3MeKTposn3a B TEXHUKE.
DNEeKTpUYECKUH TOK B Ta3ax M Bakyyme. MoHun3anus rasa.
Bunel razoBsix paspsanos. [lonstue o miazme. CoiicTBa 1
IIPUMEHEHHE NIEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUN TOK B
norynpoBoiHuKax. CoOCTBEHHAsI MPOBOAMMOCTD
MOJYIIPOBOIHUKOB. [10IynpoBoTHUKOBBIE TPHOOPHI.
DJIEKTPUYECKOE MOJIE. DIEKTPUUECKUE 3apsiibl. 3aKOH
coxpaHeHHUs 3apsaa. 3akoH KynoHa. DiaekTpuueckoe noiie.
HanpsixenHOCTB 351eKTpHyeckoro nois. IpuHmun
CYINEepIIOo3UIMHU noJiei. PaboTa cHil 35IeKTpOCTaTH4EeCKOTo
nois. ITorennuan. PasHOCTE MOTEHIIMAIOB.

VY, KP
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OKBUIIOTEHIHAIbHBIE MOBEPXHOCTH. CBA3b MEXKITY
HaIpPSKEHHOCTBIO U PA3HOCTHIO MOTEHIIUATIOB
AIIEKTPUYECKOT0 NOJIsl. JIN3IEKTPUKHU B DJIEKTPUUECKOM
nosie. [lonsipuzanus quanekTpukoB. [IpoBoHUKYN B
anektpudeckom mnoie. Konpencaropsl. CoequHenue
KOHJICHCATOPOB B 0aTapero. JHEprus 3apsHKEHHOTO
KOHJICHCATOpa. DHEPrus JEKTPUIECKOTO MOJIS.

3aKOHBI IOCTOSHHOT'O TOKA. Y CIIOBHSI, HCOOXOUMBIE IS
BO3HUKHOBEHHUS U TOJACPKAHUS SJIEKTPHUUECKOT0 TOKA.
Cuna Toka U IVIOTHOCTh TOKa. 3akoH OMa JJis ydyacTKa e
6e3 D/[C. 3aBUCUMOCTD AJECKTPUUECKOTO COIPOTUBIICHUS OT
MaTepuaia, JUIMHbI U IIJI0LAAH [TOIEPEYHOI0 CEUEHHUS
MIPOBOJAHMKA. 3aBUCUMOCTb JIEKTPUYECKOTO COMTPOTUBICHUS
IIPOBOJAHUMKOB OT TEMIIEPATYpPbl. DIEKTPOABMKYIAsI CHUla
UCTOYHHKA TOKA. 3axoH OMa I ITOJIHOH IIEIIH.
Coenunenue npoBoHUKOB. COeTMHEHNE UCTOYHUKOB
AIIEKTPUYECKOI SHEpruu B 6arapero. 3akoH J[xoyns—
Jlenna. PaboTta 1 MOIIHOCTB 3JIEKTPUUECKOI0 TOKA.
TerioBoe neiicTBUE TOKA. DICKTPUUECKUN TOK B
nosrynpoBoHuKax. CoOCTBEHHAS TIPOBOJUMOCTH
MOJYIPOBOHUKOB. [10yIIpoBOJHUKOBEIE TPHOOPHI.
MarnutHoe noje. Bektop HHAYKIIMYM MarHUTHOTO TOJIS.
JleiicTBrEe MarHUTHOTO TIOJISl HA MPSMOJIMHEHHBIH
IIPOBOJHMK C TOKOM. 3akoH Ammepa. B3aumoneiictsue
TOKOB. MarHuTHbIi oToK. PaboTa 1o nepemenieHno
MPOBOJHKKA C TOKOM B MarHUTHOM T1oJ1€e. JleiicTBre
MarHUTHOTO TOJIS Ha ABMXKYIIHiics 3apsa. Cuna Jlopenna.
Omnpenenenue yaenbHOro 3apsiia. Y CKOpUTENN 3apsKEHHbIX
YaCTUI.

DeKTpOMarHuTHast UHIYKIUS. DJIEeKTpOMarHuTHas
uHAyKIuA. Buxpesoe anekrpuueckoe nosie. CaMOMHAYKIIHS.
DHeprusi MarHuTHOTO TIOJIS.

Llemoncmpayuu

B3anMopeiicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
ANEKTPUUECKOM MoJie. JM3IEKTPUKH B 3JIEKTPUUECKOM II0JIE.
Konnencaropsl. TemnoBoe AeiicTBUE JIEKTPUUECKOTO TOKA.
CobcTBeHHast ¥ TPUMECHAsi TPOBOAUMOCTh
MOJIYIIPOBOJHUKOB. [10IynpOBOAHMKOBBIN AUO/I.
Tpansucrop. OneiT Dpcrena. Bzaumopeiicrsue
MIPOBOJIHUKOB € TOKaMU. OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa
MarHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.
DIeKTpOU3MEpUTENbHBIE TPUOOPHI. DINEKTPOMArHUTHAS
nHaykiusa. Onsitel @apanes. 3aBucumocts IJ1C
CaMOMHIYKIIMU OT CKOPOCTH U3MEHEHHS CHIIbI TOKa U
MHAYKTUBHOCTH ITPOBOJHMKA. PaboTa anexTporeneparopa.
Tpancdopmarop.

2 cemecmp

OnTtuka

ITpupona ceeta. CKOPOCTh pacpOCTPaHEHUsI CBETA. 3aKOHBI
OTpakeHMsl U mpesnomiieHus ceeta. [lomHoe oTpaxeHue.
JIunzel. ['na3 kak ontudeckas cucreMa. OnTuyeckue
npubopsl. BonHoBbIE cBolicTBa cBeTa. MIHTEphepeHus
cBeta. KorepeHTHOCTH cBeTOBBIX Jiyueil. UHTepdepentys B
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TOHKUX TuieHKax. [losmockl paBHO# TommuHbL. Kosbia
HeioTona. Mcnons3oBanue MHTEpPEPEHIINN B HAYKE U
texHuke. Judpakuus ceera. Audpakius Ha mend B
napajuienbHbIX JTydax. Judpakunonnas pemrerka. [lorstue
o rojorpaduu. [longpuzanus nornepeyHbIX BOJH.
[Tonsipusanus ceera. [[BOMHOE Tyd4enpeIOMIICHHE.
[Tonsipounsl. Jucnepcust ceeta. Bunbl criekTpoB. CeKTpbl
ucryckanus. CrieKTpbl HOrJIOmEeH . Y IbTpaduoIeTOBOE U
uH(ppakpacHoe u3nyueHus. PentrenoBckue ayun. Ux
IIPUPOJA U CBOWCTBA.

JeMmoHcTpanuu

3aKOHBI OTpaXXEHUs U IperaoMieHus cera. [lonHoe
BHyTpeHHee oTpaxkeHue. OnTuyeckue npudophl.
Wutepdepennus ceera. Audpakuus csera. [lonspuzamms
cera. [lonmydyenue cnekTpa ¢ MOMOIIbIO TPU3MBI.
[Tosyuenue criekTpa ¢ HOMOIIbIO TU(DPAKLUOHHON PEIIETKH.

CHneKTpoCKoIl.

5 OcHoBBI WMHBaprMaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyMe. v, T
CHeqUalbHON [Toctynatel DitHiurTeliHa. [IpocTpancTBO U Bpemst
Teopuu CIEMAJIBHON TEOpUU OTHOCUTENBHOCTH. CBS3b Macchl U
OTHOCHUTEJIBHOCTH | SHEPIHH CBOOOHOM YacTULbl. DHEPIUs MOKOSL.

6 DneMeHTbI KBanToBas onruka. TemnnoBoe usznyudenue. Pactipenenenne vV, T
KBaHTOBOH SHEPIUu B CIIEKTpe abcomoTHO YyépHoro Tena. KBaHtoBast
buznkn runore3a [nanka. @OTOHBL.

Bueumnuit porosnexrpuueckuii 3¢ dext. Buyrpennuit
doroaddexr. Tunst poTornemenTos. [lapneHne crera.
[ToHsiTHE O KOPITYCKYJIAPHO-BOJIHOBOM MPUPOJIE

ceera. dusnka aroma. PazBuTue B3IIIAI0B HA CTPOCHUE
BEIIIECTBA.

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax Bogopoa. AnepHas
mojenb atoma. OnbiTel J. Pezepdopaa. Moaens atoma
Bojoposa o H. bopy. I'nnores3a ne bpoiins.
CootHoleHue HeotpenenéHHocTei I eitzenodepra.
KBaHTOBBIE reHEepaTOpBHI.

7 Opomronus Crpoenue u passutue Beenennoii. Temnas Marepust u VY, KP
Bcenennon TemHas sHeprud. Haia 3Be3qHas cuctemMa — ["aylakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennoi. Ionstue o
kocmoutoruu. Pacmmmpsiromasicss Becenennas. Monenb
ropsiueii Beenennoii. CTpoeHue v MpoUCXoKICHHUE
[Nanaktuk. OBomtonus 38e34. [ Mnore3za npoucxoxIeHus
Counneunoii cuctemsl. TepmosinepHsbiit cunrtes. [IpoGiema
TepMOsIepHON 3HepreTuku. DHeprus ConHIa U 3Be31.
OBommonus 38e31. [Ipoucxoxaenne ColNHEUHON CUCTEMBI.
JeMoHCTpanyu

Conneunas cucrema (mMojens). @ororpaduu miaHer,
CIEJIaHHbIE C KOCMMYECKUX 30H10B. KapTa JIyHbI 1 maHerT.
Crtpoenue u 3Bosonus BeeneHHoil.

Ipumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopuas paboma,; T — mecmuposanue, P —
Hanucanue pegpepama, Y — ycmuuiii onpoc, KP — konmponvhasa paboma
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2.4.3. llpakTuyeckue 3aHATHS

HaumenoBanue . Popma
Ne CopnepxaHue NPaKTUUYECKUX 3aHATUI TEKyILEro
pasaciia KOHTPOJISI
1 2 3 4
Hccneoosanue osudicenuss mena noo deucmeuem noCMOosAHHOU CUTHL.
H3yuenue 3aKona coxpaneHus UMnyibCa.
CoxpaneHue mexaHuueckou IHepeun npu 08UNCEHUU mea noo
oeticmeuem Cui maxjcecmu u ynpyeocmu.
1 Mexanuka |Cpasnenue pabomul Cuibl ¢ USMEHEHUEM KUHEMUYEeCKOU SHepeull 1P, JIP
mena.
H3yuenue 3ak0H08 coxpanenus Ha npumepe yoapa wapos u
OanIUCMU4ecKo20 MasmuuKd.
H3yuenue ocobennocmeti cuivl mpeHust (CKOJIbICEHUS).
OcHoBBl  |H3mepenue nasxcnocmu 6030yxa.
MOJICKYJISIPHOU | 3 Meperue no8epxHoCmHO20 HAMANCEeHUs HCUOKOCTIL.
2 busuxku u  |Habarwoenue npoyecca kpucmannuzayuu Mzyuenue degpopmayuu [P, JIP
TEPMOJIUHA- |pacmsadxcenus. M3yuenue menio8o2o pacuupenus meepovix mei.
MHUKH H3yuenue ocobennocmeti menioo2o pacuuperust 600bl.
H3zyuenue 3axona Oma 05 yuacmia yenu, nociedo8amenbHo20 u
napanienbHo20 COeOUHEeHUsE NPOBOOHUKOB.
H3zyuenue 3akona Oma 07151 NOAHOU Yenu.
DeKTpomH- U3yuenue signenus s1eKmpomMacHumHoll uudyym;uu.
3 HaMIKA On{vedeﬂeﬂue K03 huyuenma noneznozo oeticmaus snekmpuyeckoeo | 11P, JIP
YQUHUKA.
Onpedenenue memnepamypvl HUMu 1amnvl HAKATUBAHUSI.
Onpeoenenue 3/[C u enympenne2o conpomueieHus UCMOYHUKA
HAaNPANCEeHUSL.
H3yuenue uzobpadicenus npeomemos 6 MoHKOU UH3e.
4 Ontika H3zyuenue unmeppepenyuu u ougpakyuu ceema. TP, JIP
I'padyuposeka cnekmpockona u onpeoeieHue OJIUHbL 80JIHbL
CNEeKMPanbHbIX TUHUIL.
OcHoBbl | HH6apuanmuocms modyns ckopocmu céema 8 8akyyme. Ilocmynamot
crenuanbHou |duHwmetina. [Ipocmpancmeo u epems cneyuanrbHoUu meopuu
5 TEOPUH omnocumenvrocmu. Cés3b mMaccvl U dHepeuu c60000HOU YACUYbI. I1P, JIP
OTHOCHTEIILHO | DHep2ausi NOKos.
CTH
1. Pacuem maxcumanbHOoU KUHEMU4eCKol SHep2UU 21eKMpPOHO8 npu
Gomosnexmpuueckom 3¢ghexme.
Onpedenenue pabomul 8b1X00a INEKMPOHA NO ePAPUKY 3A8UCUMOCTIU
MAKCUMATbHOU KUHEMUYECKOU SHep2UU (pomodIeKmpoHo8 om
yacmomuwl ceema. Mzmepenue pabomsi 8b1X00a 31eKMPOHA.
3 IEMEHTEI 2. Pacuem yacmomul u OnuMbl B0IHbL UCHYCKAEMO20 C8ema Npu
6 KBAHTOBOI nepexooe amoma 6000po0a uz 00HO20 CMAYUOHAPHO20 COCMOSIHUS 8 TP, JIP
buzuku opyzoe.

3. Pacuem snepeuu cés3u amomHulx soep.

Onpedenenue 3apsa0a u Macco8020 4ucia amomHo2o A0pda,
BO3HUKAOWE20 8 pe3yibmame paouoaKkmueHO20 pacnaod.
Buiyucnenue snepauu, oceobodxcoaroweiics npu paouoaKxmusHoM
pacnade. Onpedenenue npooyKmos s10epHoll peakyuu. Boluucienue

9HepaUl, 0c80004COAIOWENCs NPU SOEPHBIX PEAKYUSIX.
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2.4.4. CoaepxaHue caMOCTOSATEIbHOI padoThI

He npegycmotpeHo.

2.4.5. llepeyeHb y4eOHO-MeTOIUYECKOT0 00ecriedeHUsl IJIsl CAMOCTOSATEIbHOI padoThl
o0yyarommxcs 0 JMCHHILJIMHE

He npenycmoTtpeHo.

3. OBPA3OBATEJIBHBIE TEXHOJIOT' YA
3.1. O6pa3oBaTesibHbIE TEXHOJOTIMH MPHU NMPOBEIEHUM JeKIIHii

o Kon-Bo
Ne Tema Bubl npuMeHsieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHMA qac
1 2 3 4
Bsenenue 2
1 Mexanuka 14
2 OCHOBBI MOJIEKYJIIPHOM 8
A3UKU U TEPMOJTUHAMUKHU
b P UKT-Texunonoruu, [TpobiieMHbIC JTEKITUH, JICKITHH-
3 [neKTpoauHaMHKa N 14
BU3YaIH3al[uH, MyJIbTUMEINITHBIC PE3CHTAIIUN
4 |Onruka 6
5 OCHOBBI cieLIMaIbHOMN 2
TEOPUHU OTHOCUTEIILHOCTH
6 DJIeMEHTHI AaTOMHOH 5
bu3uKy.
Opouronus Beenennoi 6
Wtoro no kypcy 54

3.2. O6pa3oBaTebHbIE TEXHOJIOTHH MPH MPOBEIeHUU MPAKTHYECKUX 3aAHATHH
(1abopaTopHBIX padoT)

.| Kon-Bo
Ne Tema Bunsl npuMeHseMbIx 00pa30BaTeNIbHBIX TEXHOIOTUI wac
1 2 3 4
Mexanuka 14
2 OCHOBBI MOJIEKYJISIPHON (PU3UKH 10
U TEPMOJAMHAMUKHI
CemuHapckue 3aHATHS, pa300p pemeHs 3a1ad,
3_PDaexTponumamika nabopaTopHbIe pabOThI 16
4 |Onrtuka 8
5 OCHOBBI cIIelIUANILHON TEOpUU 5
OTHOCHUTEJILHOCTH
6 |D1eMeHTHI KBAaHTOBOW (DU3UKH 2
7 |9Bomonus Beenennoit 4
Wtoro mo kypcy] 56
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4. YCJOBUSA PEAJINZALINU ITPOT'PAMMBI TUCIUTIJIMHbI
4.1. MaTepuajJbHO-TEXHHYECKas 0a3a, He00X0AUMAas ISl OCYHIeCTBIEHUS 00Pa30BaTeJIbLHOIO
npoiecca no ANCHUILINHE

Kabuner pusuku, yn. Jlumurposa, 200, ayn. 404

Crnenan3upoBaHHas MeOeIIb M CHCTEMbBI XpaHEeHHUs (JIOCKa KJIacCHasl, CTOJ M CTYJ YUUTEIIs,
CTOJIBI M CTYJbs YYCHUYECKHE, IIKapbl JUIS XpaHEHHs y4eOHBIX MOCOOMIA, CHCTEMbI XPaHEHHS
TaOJIMIT ¥ TJIAKATOB);

TEXHHYECKHE CpeICTBa OO0ydeHHs (pabodee MECTO YUYUTENs: KOMIIBIOTEp YYHTEls,
BUICOTIPOCKTOP, dKpaH, JuieH3nonnoe [10);

JIEMOHCTPAIIMOHHBIE ~ YU4EOHO-HAINISAHbIE 1MOCOOUST  (KOMIUIGKTBI ~ CTCHIOB, TaOJIUIIBI
JIEMOHCTPAIIMOHHBIE, TOPTPETHI BBIAAIOIIUXCS (PU3UKOB);

nabopaTOpHO-TEXHOIOTHYeCKoe obOopynoBanue (1aboparopHbie HaOOphl, HAOOPHI IS
NPaKTUKYMOB, KOMIUICKTHI JTA0OPATOPHBIX MPHOOPOB, KOMILJICKTHI IEMOHCTPAIIHOHHBIX TPHOOPOB).

4.2. IlepeyeHb HEOOXOAMMOT0 POrPAMMHOIO0 00ecTiedeHus:

=

Oneparrionnast cucrema Mocrosoft Windows 10

[MTaket nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobomnoe mporpamMmMHOe oOecreueHHe, He
OTpaHUYEHO, OECCPOUHO)

4.  HWurepuer Opaysep Google Chrome (6ecmiatHoe mporpamMmHOe oOecrieueHue, He
OTpaHHYEHHO, OECCPOUHO)

5. K-Life Codec Park- ynuBepcanbHbIii Ha0Op KOJIEKOB(KOIMPOBIIMKOB-ICKOIUPOBIIMKOB) H
YTWIAT JUISE TIPOCMOTpa M 00paboTKu ayano- M Buaeodaiiio (OecryiaTHOE HMPOTpaMMHOE
obecrieueHne, He OTPaHUYCHHO, OECCPOYHO)

6. WinDjView-nporpamma st npocmorpa ¢ainor B ¢opmare DIV u DjVu(cBobomHoe

POTrpaMMHOE 00ECIIeYCHHE, HE OTPAHUYCHO, OECCPOUHO)

N

7.  Foxit Reader-mpukiagHoe mOporpaMMHOE OOECIEUCHHE JUISI MPOCMOTPA 3JIEKTPOHHBIX
nokymeHToB B ctannapre PDF (GecruiatHoe mporpammHoe oOecredeHue, He OrpaHHuYeHo,
O6eccpodHo)

5. MIEPEYEHb OCHOBHOM U vI[OHOJIHHTEJII)HOfI YUYEBHOMJIUTEPATYPHI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUIIVIMHBI

5.1. OcHoBHas JIMTEpaTypa

1. ®upcos, Anekcanap Buxroposud. duznka 115 npodeccrii ¥ CnenuaIbHOCTeH TEXHUYECKOTo U
€CTECTBEHHOI0-HayyHOro mnpoduiel : y4eOHUK [UIsl HCIIOJIb30BaHHUA B Y4eOHOM Ipolecce
obpazoBarenbHbIX yupexieHnit CI1O Ha 6a3e 0CHOBHOTO 00111ero 06pa3oBaHUs C MOTYyYEHUEM CPETHETO
obmrero oopazosanusi / A. B. ®upcos ; noxa penaximeit T. Y. Tpodumopoii. - 4-¢ 3., crep. - Mocksa :
Axkanemus, 2019. - 350 c. : un., Tabn. - (Ilpodeccuonansuoe odpazosanue. O0IIE00pa30BaATENbHBIE
muciuruinae). - ISBN 978-5-4468-7892-5

2. Tpocpumosna, Taucust iBanoBHa. ®du3nka 11t npodeccuii ¥ crennanbHOCTeH TEXHUYECKOTO U
€CTECTBEHHO-HAay4HOTO TTpoduieit : COOpHUK 3a/1a4 © yaeOHOE MTOCOOHE I UCTIOB30BaHMS B YUeOHOM
nporiecce oOpazoBarenbHbIX opranuzanuii CITO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHusl ¢ MOTyYeHHEM
cpemnero odrero oopazosanust / T. Y. Tpopumosa, A. B. ®upcos. - 2-e u3., crep. - Mockea : Akagaemus,
2018. - 286 c. : un. - (ITpodeccuonansHoe obpazoBanue. OOIIE00pa3zOBaTENbHBIE AUCHUILIUHBI). - ISBN
978-5-4468-6583-3
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3. KpaBuenko, H. 10. ®usuka : yyeOHUK W NPAKTUKYM [UIS CPEIHEro NpodeccHOoHAIbHOTO
obpazoBanus / H. FO. KpaBuenko. — Mocksa : H3marensctBo FOpaiit, 2023. — 300 c. —
(IIpodeccronansuoe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr : 37eKTpOHHBIH //
Oo6pasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512690

4. Kanamuukos, H. II. ®usuka : yueOHUK U MPAKTUKYM Ui CPEAHEro MpodeccHoHaIbHOTO

obpazoBanus / H. I1. Kanamuukos, C. E. MypaBseB. — 2-¢ u3j., nepepad. u gom. — MOCKBa :
WznarensctBo FOpaiit, 2023. — 496 c¢. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-
534-16205-9. — Tekcr : snektpoHHbiii // OOpa3zoBatenbHas tiardpopma HOpaiit [caiiT]. —

URL: https://urait.ru/bcode/530614

5.2  JlonmoJiHUTeJbHAA JIUTEPAaTypa

Tpodumona, T. 1. PykoBoACTBO K pelieHHIo 3a1a4 1o Gpu3muke : yueOHoe mocoOue i CpeaHero

npodeccuonanbHoro oopazoanusi / T. . TpopumoBa. — 3-¢ m3x., ucnp. u jaon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 265 ¢. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-15474-0. — Texkct : snektponHbiii // OOpazoBarenbHas tiathopma FOpait [caiit]. —

URL: https://urait.ru/bcode/511597

5.3 Ilepuoguyeckue n3aaHusi

1. Bectnuk MockoBckoro ynusepcurera. Cepus 03. @usuka. Actponomust. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Ilepeyennb pecypcoB HHGPOPMALHOHHO-TEJIeKOMMYHUKANMOHHON ceTu « AHTEpHETY,
HEO0XO0AUMBIX JJIs1 OCBOCHMS 1M CLUILIHHBI

1eKTPOHHO-0nOnoTedHbIe cucteMbl (IBC)

1. O6pazopatensHas miathopma «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JTaHHBIX

1. BupryanbHblii unTanbHbIN 3a1 Poccuiickoil rocynapcrBenHoi 6ubnuorexu (PI'b)
https://1diss.rsl.ru/;

2. Hayunas anekrponnas budnunoreka eLIBRARY.RU (HOB) http://wwwe.elibrary.ru/;

3. HanmonanbHast anexktpoHHas oubimoteka https://rusneb.ru/;

4. Tpe3unentckas oudanorexa uM. b.H. Enprmna https://www.prlib.ru/;

5. Yuusepcuretckas napopmanuonnas cucrema POCCHUS (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlektopuym TB" - Bumeoneknuu Beaynmx jgekropos Poccun http://www.lektorium.tv/

HNHpopmManoHHBIE CIPABOYHBIE CHCTEMbI

1. Koncynprant [Inroc - cipaBouHas mpaBoBasi cuctema (JOCTYII 110 JIOKATbHON CETH €
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcel cBOOOIHOIO JOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/
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2. MHHHCTEpCTBO HayKH U BbICIIEro oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

3. MunucrepcTBo nmpocsemienus Poccuiickoit @enepannn: odpunmansueiii caidt. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanpHbiil moprain "Poccuiickoe obpazoBanue” hitp://www.edu.ru/;

5. Enunas koyuiekuus udpoBbix 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru/ .

6. [IpoekT ["'ocynapcTBeHHOr0 HHCTUTYTA pycckoro si3bika uMeHH A.C. [Tymkuna "O6pazoBanue Ha
pycckom" https://pushkininstitute.ru/;

7. CrpaBouHO-uH(OpMAIMOHHBIN mopTai "Pycckuii si3sik" hitp://gramota.ru/;

8. Ciry>x0a TeMaTH4eCKMX TOJIKOBBIX ciioBapen http://www.glossary.ru/;

9. CnoBapu u sumkinoneauu http://dic.academic.ru/;

10.06pa3oBatenbHbii moptan "Yueba" http://www.ucheba.com/.

CoOcTBeHHbBIE )JIeKTPOHHBIE 00pa3oBaTe/ibHbIe H HHpopMannoHHbIe pecypcbl Kyol'yY

1. Dnexrponnsiii karajgor Hayunoit 6ubarorexu KyoIl'y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas Oubauoreka TpyoB yueHslx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. OTKpBITas cpera MOAYIBHOTO AMHaMU4eckoro oOyuenus Kyol'y
https://openedu.kubsu.ru/
4. baza y4eOHBIX IJIaHOB, y4eOHO-METOJUYECKUX KOMIUIEKCOB, MyOIHKaIuil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

6.  METOJIMYECKUE YKA3AHMS JJISI OBYUYAIOLLIMXCS 1O OCBOEHMIO
JUCHUTIINHBI

VYuyamuecs Ui MOJHOLIGHHOTO OCBOGHHUsI y4eOHOro kypca «®du3nka» JOKHBI COCTABIATH
KOHCIEKThl KakK MpU MPOCIYIIMBAHUU €ro TEOPEeTUYECKOW (JEKIMOHHOM) 4YacTu, Tak M MpHU
MOJrOTOBKE K MPAKTUYECKUM 3aHATHAM. JKemarenbHO, YTOOBI KOHCIEKTHI JIEKIUH M CEMHUHApOB
3aMMCBHIBAIIMCH B JIOTUYECKOH IOCIEOBATEIILHOCTH W3YYEHHUS Kypca W COJEpXKalUCh B OJHOU
TeTpaau. 1o obecrneyut Oojiee MONHYI0 MOArOTOBKY KaK K TEKYIIMM Y4eOHBIM 3aHATHUSAM, TaK U
CECCHOHHOMY KOHTPOJIIO 3HAaHUH.

CamocrosTenbHass paboTa  ydammxcs  sBIsIeTcsl  BaxHeimed  Qgopmoil  yueOHO-
MO3HABaTENbHOrO mpouecca. llenp 3agaHuil AnS caMOCTOSTENbHOW pPabOTBI — 3aKpenuTh H
PaClIMpruTe 3HAHHA, YMCHUS, HABBLIKH, HpI/IO6p€T€HHI)IC B PE3yJabTaTC HU3Yy4YCHUA IOUCHUIIINHBI,
OBJIQIETh YMEHHMEM HCIOJIb30BaTh IOJyYE€HHbIE 3HaHMA B TNPAKTHYECKOM paboTe; MOIY4YHUTh
NePBUYHBIE HABBIKU PO(ECCUOHATIBHON JESATEIbHOCTH.

3amaHusg A0S CaMOCTOSATENbHOM paboThl  BBIOJHSIOTCS B MHUCBMEHHOM BHJE BO
BHEayJaUTOpHOE Bpemsi. PaboTa MOMKHA HOCUTH TBOPYECKUM XapakTep, MpU €€ OICHKE
IpernoJiaBaTesb B MEPBYIO Ouepe]b OLEHMBAET OOOCHOBAHHOCTh M OPUTMHAIBHOCTH BBIBOJIOB. B
NICEMEHHOW paboTe 1Mo TeMe 3aJaHus YYaIluiics JOJDKEH MOJHO W BCECTOPOHHE PacCMOTPETh BCE
aCIeKThl TeMbl, Y€TKO C(HOPMYIMPOBATH U apTyMEHTUPOBATh CBOIO IMO3UIHUIO MO HCCIETyeMbIM
BOTpocaM. BEIOOp KOHKPETHOTO 3aIaHUs AJISl CAMOCTOSITENIbHOW pabOThI IMPOBOAUT MIPEIOIaBATEb,
BEAYIINH MPAaKTUUYECKHE 3aHATHS B COOTBETCTBUU C NEPEYHEM, YKa3aHHBIM B IJIaHAX MPAKTHUYECKUX
3aHATHU.
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Obwue npasuna 6bINOIHEHUS NUCbMEHHBIX pabom
Ha mepBoM 3aHATHHM CTYAEHTHI JOJKHBI OBITH HNPOMH(MOPMHUPOBAHBI O HEOOXOAMMOCTHU
COOJIIOJICHHSI HOPM aKaJeMUYeCKOH 3THKM M aBTOPCKHMX IpaB B xoje oOyuyeHus. B wactHOCTH,

MpeaOCTaBIAOTCA CBCACHUA:

- obmas napopmarus 00 aBTOPCKUX MPaBax;

- IpaBUIa IUTHPOBAHMUS,

- npaBuia opOpMIIEHUS CCUIOK;

Bce nmeronmecst B TEKCTE CHOCKH TIIATEIBHO BHIBEPSIOTCS M CHAOKAIOTCS «apecamm».

Hepnonyctumo BKJII04aTh B CBOIO pabOTy BBLACPIKKH M3 pabOT Ipyrux aBTOpoB 0e3 yKazaHHS
Ha 3TO, IIepeCcKa3blBaTh YyXKYyI0 paboTy OIM3KO K TEKCTy 0e3 OTCBUIKHM K HEM, UCIOJIb30BATh UyXKHE
unen 0e3 yKazaHusl MEPBOMCTOYHHMKOB (ITO KacaeTcss U mHpopmanuu, HaiiieHHoi B MHTepHeTe).
Bce ciyyan narmara 10JKHBI ObITh HCKITFOUEHBI.

Cucok WCMOJb30BaHHOW JUTEpPATyphl JOJDKEH BKIIIOYATh BCE MCTOYHHKU WH(OpPMAINH,
U3y4eHHbIE M NpOpabOTaHHBIE CTYJEHTOM B IPOLIECCE BBINOJHEHHS pabOThl, M JOJKEH OBITh
cocraBiieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpapuueckas ccpuika. OOmue

Tpe6OBaHI/I${ U IIpaBHJIa».

7. OHEHOYHBIE CPEJICTBA J1JIs1 KOHTPOJISAA YCIIEBAEMOCTHU
7.1. Kputepuu onieHKHM 3HAHUI

OueHka

bamn

O00011eHHAas OIleHKA KOMIIETEHI[A
(2-5 6ayoB)

«HeynoBneTBOpUTEIBHO»
-HYJIEBOM YPOBEHb

2 Gaiia

OO6yyvarommiics He OBJIAZICT OLICHUBAEMON
KOMIIETEHIINEH, HE PACKPBIBAET CYITHOCTh TOCTABICHHOM
npo6iembl. He ymeeT npuMeHsITh TEOPETHUECKUE 3HAHUS
B pELIEHWU TMpakTH4eckor cutyauuu. Jlomyckaet
OomMOKKM B TNPUHHUMACMOM pelIeHuH, B paboTe ¢
HOPMaTUBHBIMU JIOKYMEHTaMHU, HEYBEPEHHO
00OCHOBBIBAET TMOJYYCHHBIE pe3ynbTaThl. Matepuan
HM3JIaraeTcs HEJOTHMYHO, OCCCHCTEMHO, HEIOCTaTOYHO
TPaMOTHO.

«Y IOBIIETBOPUTEIILHO»
IIOPOrOBBIA YPOBEHB

3 daa

OOyuarommiics ~ ocBomnt  60-69% OIICHUBAEMOM
KOMIIETEHIINH, ITOKa3bIBACT YZIOBJIETBOPUTEIIBHBIE
3HAaHUA OCHOBHBIX BOIIPOCOB IMPOrpaMMHOTO MaTcpuala,
YMEHHsI aHAIU3UPOBaTh, J€JaTh BBIBOJABI B YCIOBMSX
KOHKPETHOW CUTYallMOHHOW 3anauu. M3maraer pemenue
npoOJeMbl HEJOCTATOYHO IOJHO, HEMOCJEI0BaTENbHO,
JIOTIYCKaeT HETOYHOCTU. 3aTpyAHSAETCs J10Ka3aTelabHO
00OCHOBBIBAaTh CBOM CY>KJICHHS.

«Xopomioy -
6a30BbIil ypOBEHb

4 danna

OOyuarommiics ~ ocomwr  70-890%  omeHmBaemoit
KOMIIETEHIIUH, YMEET IPUHUMATh TEOPETUUECKUE 3HAHUSA
W TOJYYCHHBIA IPAKTHYECKUH OINBIT B PEHICHUU
MPAaKTUYECKOH  CUTyauMu. YMeno  paboTaer ¢
HOPMaTUBHBIMU JJOKYMEHTAMH. ¥ MEET apryMEHTUPOBAaTh
CBOM BBIBOJIbI U IIPUHUMATh CAMOCTOSITEIIbHBIE PEILICHMUS,
HO JIOMYCKAaeT OTHEIbHbIE HETOYHOCTH, Kak IO
COJIEp’KAHUIO, TaK M IO YMEHHUIO, HaBbIKaM pPabOTHI ¢
ITOCTaBJIEHHOM BOIIPOCOM.

OOyuarommiics  ocBoun  90-100%  omenuBaemoit
KOMITETEHITNH, YMEET CBS3bIBATh TEOPUIO C MIPAKTUKOM,
MPUMEHITh  TOJYYCHHBIH  TPAKTHYCCKHHA  OTIBIT,
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«OTINYHOY -

IIPOJABUHYTBIM YPOBEHb

5 damnoB

aHAJIN3UPOBATh, JieNnaTh BBIBOJIBI, IIPUHUMATh
CaMOCTOATEIIbHBIC PELICHUS B KOHKPETHOM CHUTyalluH,
BbICKa3blBaTb M  OOOCHOBBIBATH CBOM  CYXKJCHMSL.
JleMoHCTpHUpYET yMeHUue BECTH Oecenpl,

KOHCYJIbTUPOBATh I'Pa)/laH, BHIXOAUTh U3 KOH(IMKTHBIX
cutyauuid. Brageer HaBblkamMu paboOTBHl C pelICHHEM

3aj7a4, NpuMepoB. BrageeT mucbMeHHON U YCTHOM
KOMMYHHUKAIMEH, JIOTHYECKUM H3JI0’)KEHUEM OTBETA.

7.2. OueHOYHbIE CPEACTB A5 MPOBeIeHNs TeKYIel aTTecTaluu
B nanHoM pa3jesie NpUBOAATCS 00pa3ubl OLEHOYHBIX cpeaAcTB. IToJIHBI KOMILIEKT

OLI€eHOYHBIX CpecTB NPUBOAUTCS B DOH/Ie OLIEHOYHBIX CPe/ICTB.

Texymuii KOHTPOJIb IPOBOIUTCA B (hopme:
-(poHTaNBHBII OMpoC
-MHAUBUAYAJIbHBIN YCTHBIN OIIPOC
-IIMCbMEHHBINA KOHTPOJIb
-T€CTUPOBAHUE IO TEOPETUIECKOMY MaTepuany
-npakTudeckas (JraboparopHas) pabora
-3ammura pedepara
-3aI1I1Ta BBIOJIHEHHOT'O 3a/1aHus,

®dopma [IpakTrueckuii JInuHble KauecTBa Tpumeps!
aTTecTaluu 3nanus Ymenns OMBIT (BJaICHUE) | 00yYaromerocs OHCHOHHRIX
CpeICTB
YcTHBIN Kontpons | Onenka Onenka HaBeIKOB | OlieHKa KonTposba
(IMCbMEHH | 3HAHUW IO | YMEHHUS paboThI ¢ CIIOCOOHOCTH 3(S
BIi1) ONIPOC | OTIPECIICH | pa3u4aTh JTUTEPaTypHBIMU | OTIEPATHUBHO U BOIIPOCHI
10 TEMaM HBIM KOHKPETHBIE HCTOYHUKAMH KayeCTBCHHO 110 TeMaM
npoOjemMa | MOHATHUSA OTBEYaTh Ha MIPUIArarT
M ITOCTaBJICHHBIC cs
BOITPOCHI
Pedeparst | Kortpons | Omenka Oreuka HaBeIkOB | OrieHKa TeMmbl
3HAHUU MO | YMEHUS paboTsI ¢ CIIOCOOHOCTH K pedeparon
OTpeNesieH | pa3auyaTh JUTEPATypHBIMH | CAMOCTOSATEILHON | MPUJIAraroT
HBIM KOHKPETHbIE HCTOYHUKAMH paboTte 1 aHanmuzy | cs
npoOjemMa | MOHATHUSA JTUTEpaTypPHBIX
M HCTOYHHUKOB
[Tpaktuuec | CMmbica OnuceBate 1 | HaBbikamu: Orenka Tembl
KHue MTOHSITHM: 0OBACHATH OIIMCAHUS U CIIOCOOHOCTH paboT
(J1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBICHEHHS OTIEPATUBHO U MpUJIaramT
HEBIC) OHAy4YyHOE | YYHbIE €CTECTBEHHOHAYYH | KaU€CTBEHHO co
paboThl SIBJICHHE, SIBJICHUS 1 BIX SBJICHHU U pemiarhb
TUMnoTe3a, | CBOMCTBa CBOICTB TelI: IMOCTaBIICHHEIC Ha
3aKOH, TEJIONBH)KEHHUE | JBHMIKCHHE MPaKTUYECKUX U
Teopus, HEOECHBIX T | HEOECHBIX Tell U 1abopaTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3amauu u
B3aUMOJIEH | UCKYCCTBEHHBI | CIIyTHUKOB 3€MJIM; | apryMEHTUPOBATH
CTBUE, X CITyTHHKOB CBOICTBA ra3os, pe3ynbTaThI
ANIeKTpoMar | 3emilu; JKUIKOCTEH 1
HHUTHOE CBOIiCTBa TBEPIBIX TET;
roie, ras3os, AIEKTPOMArHuTHY
BOJIHA, JKUJIKOCTEH M | 10 UHAYKIHIO,
¢dotoH, TBEpABIX T€JI; | pPACIPOCTPAHEHHUE
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aTom, AJIEKTPOMArHu | 3J€KTPOMArHUTHBI
aTOMHOE THYIO X BOJIH; BOJTHOBBIE
A71po, UHIYKLUIO, CBOJCTBA CBETA;
VOHM3HPYIO | PaCIpOCTpaHE | U3Iy4EHHUE U
e HUE TMOIJIOLLIEHHE CBETA
W3JIY4EHUs], | ANEKTPOMAarHd | aTOMOM;
TJIaHeTa, THBIX BOJIH; dhoTodrddekr.
3B€374, BOJIHOBBIE IIpuBoauTh
rajakTuKa, | CBOMCTBa MIPUMEPBIL,
Bcenennas. | cBera; MMOKa3bIBAIOIIIHE,
U3ITy4EHHE U YTO: HAOIIOJICHUS
NOTJIOUIEHUE | U OKCIIEPUMEHT
CBETa aTOMOM; | SIBJISIFOTCS OCHOBOU
dororddekr. | s BBIABUKECHHS
TUIOTE3 U TEOPHH,
MIO3BOJISIFOT
MIPOBEPUTH
HWCTUHHOCTH
TEOPETUUECKUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopus Jaet
BO3MOKHOCTh
OOBACHSTH
W3BECTHBIE
SIBJICHUSI TIPUPO/TBI
Y Hay4HbIE (PaKThI,
IIpe/ICKa3bIBATh
ellle HEU3BECTHbIE
SIBJICHUS
TectupoBa | Kontpons | Ouenka Onenka HaBbIkOB | OrieHka Bomnpocsr
HUE 3HAHUU IO | YMEHUS JIOTUYECKOTO CIIOCOOHOCTH NPUJIArarT
onpezeNieH | pa3nuyaTh aHalu3a u OTIEPATUBHO U cs
HBIM KOHKPETHbIE | CHHTE3a IIPU KaueCTBEHHO
npobiieMa | MOHSTUSA COIIOCTaBJIEHUU OTBEYaTh Ha
M KOHKPETHBIX MIOCTaBJICHHBIE
MIOHATUI BOITPOCHI
IIpumepHbIe TeCTOBBIE 3a]aHUS:
Cuny, c komopoti 6ce mena NPUMALUBAIOMCA OPY2 K OpY2y, HA3bI8AIOM.!
. A) cunoii TpeHus:
. b) cunoii ynpyroctu;
o B) rpaBuTanronHoi cuioi
Cuna 6cemupro2o macomeHusl y8erudumcs 6 2 pasa, eciu:
. I') Maccy KaKa0ro U3 B3aMMOJICHCTBYIOIIMX TEJl YBEIMYHUTD B 2 pa3a;
. J1) Maccy KaXkI0ro M3 B3anMOACHCTBYIONIHNX TNl YMEHBIINTD B 2 pa3a;
. E) Maccy ogHOTO U3 TN yBENIMYUTH B 2 pasa.
I'pasumayuonnas nocmosHHAs 8 3AKOHE BCEMUPHO20 MALOMEHUSL 0003HAYAEMC S U YUCTIEHHO PABHA
. IT) g= 9,8 m/c?
. P) G=6,67-10 ' H - M%/kr?

. C) K=400 H/m
Cuna scemuprozo msicomenusi ymenvwumesi 6 100 pas, ecau:
. K) tena conmmzute Ha 100 MeTpoB;
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. K) rena ygamuts Ha 100 MeTpoB;
. H) paccrosiane mexay Tenamu yBennauth B 10 pas.

IIpumepHBIe BONPOCHI VI YCTHOI'O ONPOCca (KOHTPOJIbHBIX pador):
MexaHuka — 3T0 4acTb (PU3UKH, KOTOpask H3ydaeT 3aKOHOMEPHOCTH MEXAaHHMYECKOTO ABIKEHHS U

MIPUYMHBI, BBI3BIBAIOIINE WA U3MCHSIFOIINE 3TO JBIKECHUE.

1)Mexanuueckoe osudicerue —

Paznienbl MexaHuKU: KWHEMAaTUKA U TUHAMUKA. Yem onu omauyaromes opye om opyea?
2)Mamepuanvhas mouxka —

3)Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi IMHUS, COSIUHSIONIAs! MOJI0XKEHHS MaTepUaIbHOM TOUKY (Teja) B
Onrkaiiiiye nocae10BaTeIbHbIE MOMEHTBI BPEMEHH.

S)Ilepemewenue —

6)Ilymo —

7)Yem onu omauyaromes opye om opyea?

8)Cropocmov —[? | popmyna

PaBHOMEpHOE MpsAMOIMHEHHOE IBUKEHHIE — ABHKEHUE, IIPU KOTOPOM TEJIO MepEeMEIIaeTCs C
MOCTOSTHHOM 0 MOZYJIO U HalpaBIE€HUIO CKOPOCTHIO.

9)3axoH pagnomepHO20 NPAMOIUHENIHO20 08UdICEHUSA: opmyna

10)Yckopenue —[? | gpopmyna

[IpsamosinHENHOE IBUKEHHUE C TOCTOSIHHBIM YCKOPEHHUEM.

11)3axon pagnoyckopenHo2o NpAMONIUHEUHO20 08UdICEeHUA: Gopmyna

12)Dopmyna ckopocmu npu pasHOyCKOPEeHHOM O8UNCEHUU: PopMYLa

13)3axon pagnozameodneHHO20 NPAMOTUHEUHO20 0BUICEHUS: opMyLa

[TpumepHBIe BOMPOCHI AJIE KOHTPOJISI CAMOCTOSITEIbHON PadOTHI:

14) @opmyna ckopocmu npu pasHo3ameOIeHHOM O8UNCEHUU: POopMYLa

[Tepnomuyeckoe TBMKEHUE — IBHKEHHE, TIOBTOPSIOIIEECS Yepe3 paBHbBIE MPOMEXKYTKH BPEMEHH.
Buasl neprondeckux IBUKEHH: BpalaTeaIbHOE U KoJlebaTeNnbHoe.

15) Yem onu omauuaromes opye om opyea?

16)I1epuoo —

17)I1epuoo epawenusi — pems 00H020 000POMA NO OKPYIHCHOCMU. hOpMYIa

18)Yacmoma epawenusi —[? | popmyna

19) Unepyus —

20) Ilepswiii 3axon Hotomona —

21) Bmopoti 3axon Hviomona —[? | popmyna

22) Cuna — 6ekmopnas usuyeckas enuyuna, A61AI0uasncs Mepou ...

23)Tpemuii 3axon Hetomona —

24) Cuna maxgcecmu — epasumayuonnas cuna, oeticmsyiowas Ha meno. [? [¢hopmyna

Cwta ynpyrocTy — cujia, BO3HUKAIOMIAS TIPU MaJioi tepopmarinu pacTsokeHus (CxaTus) Tena,
HarpaBJIeHHas POTUBOIIOJIOKHO CMETIEHHUIO YaCTHIL TeJla MPH JeOpMaIinu.

25) 3axon I'yka —[? ] popmyna

26)Cuna mpenus —[? | popmyna

37



7.3. OeHOYHbBIE CPEACTB A5 MPOBeIeHUs NPOMEeKYTOUHOM aTTecTAlUH

[IpomexyTouHast aTTecTamus

®opma I . JInunble [Tpumepsl
aTTectany | 3HaHUA YMmenus PAKTIHCECKHH KauecTBa OIIEHOYHBIX
OITIBIT (BJIAZIETD)
u o0ydJaromerocst | CpeacTs
DOx3amen | Konrposb Ouenka ymenus | Ouenka HaBblKOB | OlieHKa Bomnpocsr:
3HAHUS MMOHUMATH JIOTUYECKOTO CIIOCOOHOCTH MpUIaralT
0a30BBIX CHEIHATLHYIO COIIOCTABJICHUS U | TPAMOTHO H cst
MOJIOKEHUH | TEPMHHOJIOTHIO | XapaKTePUCTUKUA | YETKO MU3JIaraThb
B o0J1acTH 00BEKTOB MaTepua
ecrectBo3Ha | Onenka ymenusa | OneHka HaBbIKOB | OneHka 3amaun
HUS pemiarsb JIOTUYECKOTO CIIOCOOHOCTH MpUIaralT
TUTIOBBIC 337Ul | MBIILJICHUS NIPU IPaMOTHO U cst
B o0nactu pellIeHnH 3a7a9 B | 9YETKO U3Jararhb
npodeccuoHab | 06JacTh XOJI peIICHUs
HO npodeccHoHalbH | 33a7a4 B
JeSITeIbHOCTH O IesAITENbHOCTH | o0nacTu
npodeccuona
bHOU
NEeSATSIIEHOCTH
u
apryMeHTHPOBa
Th PE3yJIbTATHI
7.3.1. IlpuMepHbIe BONPOCHI /1JIsl MPOBEAEHUS MPOMEKYTOYHOI aTTecTalNu
(nnddepeHIUPOBAHHBIH 3a4€T)
1.  OcHoBHbIE BUABI MEXaHUYECKOTO IBUKEHUS. 3akoHbl HploToHA. 3akoH BecemupHoro

TATOTCHHUA.

2.  Bwujapl MexaHWYeCKOH SHEPTHH. 3aKOH COXPAHEHUS SJHEPTUH. 3aKOH COXPAHECHUS

VMITYJIbCA.

No ok~ w

BO3/IyXa.

WNuepuus. MueprHocts 1 ee Mepa. Bec tena. HeBecomocTs.
MaremaTrueckuil U py>KUHHBIA MasTHUK. KonebaHus 1 BOJIHBI.

MonexkynspHO-KHHETHYECKas Teopusi. bpoyHoBckoe nukenue. IlocrosHnas ABoraapo.
VYpasuenue MeneneeBa-Kianeiipona. M3onporueccs! u ux rpaguki.
ArperatHble cocTosiHus BemecTBa. Juddysus B paznuunbix cpenax. BnaxHocTs

8.  3akxon Kymona. Dnexrpudeckoe nose. HanpsokerHocts. Cymneprosunus nojiei. JInauu
HanpspkeHHOCTH. [T0TOK HaNpPSXKEHHOCTH.

9.  PalGora cun snekrpoctaruyeckoro nois. [lorennuan. CBa3b MeXAy HAMPSKEHHOCTHIO U
MOTEHIIMAIOM. DKBUIOTEHITMAILHBIE TOBEPXHOCTH.

10. JIvdnexTpuku B dJeKTpocTaTHueckoM moje. [lonspHbie W HEMOJSpHBIE TUAIIEKTPUKU.

[Monspuzanuss ~ AWDIEKTPUKOB.  DIEKTpUYECKass  MHIAYKIUSA.  JudnekTpuyeckas

MMPOHUIACMOCTE U BOCIIPUMMYHNBOCTE.

11. TIIpoBoaHMKH B 3JIeKTpocTatudeckoMm moje. IloTeHuman, HanmpsKEHHOCTb, MIIOTHOCTh

3apsiga.  OnektpoeMkocTh. Konuaencatopel. CoenuHeHHWE KOHJEHCAaTOpoB. EMKOCTB
IJIOCKOTO KOH/IEHCAaTOpa. DNEKTPUUYECKOE 10JI€ B KOHAEHCATOPE.
12. DuHeprus cHCTEMBI 3apsioB. OHEPrHs 3apsHKCHHOTO KOHIEHCATopa. OHEeprus
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AIEKTPUUECKOTO MOJIst

13. TIlocrosHHbIN 3nekTpuueckuii Tok. 3akoH Owma. Conpotusnenue. CoeanHeHHE
conpotusiieHui. 3akoH [xoynsa-Jlenna.

14. DOnexrtponBrwkymias cuia. 3akoH OMa s 3aMKHYTOHM 1enu. [lose3Has u mosiHas
MomHocTb. KIIJI ncTouHnKa TOKa.

15. BzaummopelicTBre TOKOB. MarHUTHOE moJie. MarHUTHAsI MHIYKITUS.

16. Cuna Amnepa. Cuina Jlopenna.

17. JletictBue nojs Ha Tok. Cmiia Amnepa. Teopema o HUPKyJIAur MarHuTHoro noiis. [Tose
IIPSIMOTO ¥ KPYrOBOT'O TOKOB. MAarHUTHBI MOMEHT KOHTYpa C TOKOM.

18. Cuna Jlopenua. /[BmkeHue 4acTUIBI B OTHOPOTHOM MarHUTHOM TOJIE.

19. DOnexrpomarHuTHas WHAYKIUA. 3akoH Dapazaes. Bzanmuas waaykuus. CaMOWHTYKIIHS.
Koaddunumentsr B3aumMHON uMHIYKIUH. WHIYKTUBHOCTh. VHIYKTUBHOCTH COJIGHOHJA.
Tpanchopmarop. DHeprust MarHUTHOTO MOJIS.

20. TlepemeHHBIM 2JIEKTpUUECKHMH TOK. WHIYKTHMBHOE, €MKOCTHOE U PEaKTUBHOE
conpoTuBiicHHs. BekrtopHas paumarpamma HanpsbkeHuil. [lomHOe  cONpOTHUBIICHHE.
Pe3onanc HanpsxeHuUi.

21. MoIHOCTb B IIeNH MEPEMEHHOT0 ToKa. JleficTBYIOIINE TOK U HAIIPSKEHUE.

22. 3akoHBI TEOMETpUYECKOW onTHKU. Buasl ymH3. [locTpoeHne m3o0pakeHUsT B TOHKOU
JMH3E U 3epKalie. AOCONIOTHBIN U OTHOCUTEINBHBIN MOKa3aTeI! MPETOMIICHHUS.

23. ®opwmyna yBenuyeHus JTUH3bL. OnTHyecKas cuia JIuH3bl. DopMyia TOHKOH JTMH3BL.

24. T'na3u ero ctpoeHue. baM30pyKoCTh U 1aTbHO30PKOCTh. Abepparuu

25. Jlucnepcus. dudpakuus. Marepdepennms. [Toaspuzanms.

26. KopnyckylsipHO-BOJTHOBOM Jyallu3M.

27. CneumanpHasi TeOpUs OTHOCUTENbHOCTU DHHIITeNHHA. [IpeobpasoBanus Jlopenua.

28. Mopens aroma Tomcona. Monens atoma Pesepdopaa. OTKpbITHE pagHOaKTHBHOCTH.
N3oronsl. ®oToaddexT.

29. ConHedHas CUCTeMa: INIAHETHl 36MHOU TPYIIIbI, TUIAHETHI-THTAHTBI, CTyTHUKH, METEOPBI,
MeTeopuThl, acrepouipl. Cucrema 3emis-JIyHa.

30. TamakTuku, BUIBI TaJaKTHK. 3BE3/IbI, KITaCCH(PUKAIUS 3BE3I.

31. Teneckomnsl n obceparopuu, MKC.

32. Teopuu npoucxoxaenus Beenennoit. IBomonus BeeneHHO.

7.3.2. IlpuMepHbIe 3K3aMeHALMOHHBIE 32/1a4H HA 11 (depeHIHpPOBaHHBII 3aueT

1. JIpmxenue camonéra Mn-62 npu pasbere 3anaHo ypasHenuem: X = 100 + 0,85 t2, m. Uemy paBHO
yckopenne camorera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sneprus tena 8 /[x, a Benmuunna ummynbca 4 H-c, Macca Tena paBHa...
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 KT.

3. CBoboHO manaromiee Teso npomuwto nmocieaarne 30 m 3a 0,5 ¢. HaliquTte BeICOTY najeHusI.

4. OnpeznenuTte yJUIMHEHUE MIPYKUHBI, €Clii Ha Hee neiictByer cuia 10 H, a koaddurment
xectkoctu 500 H/m.

5. [Ipu moaxo/e K CTaHIIUU TI0€3]] YMEHbBIINUI CKOpocTh Ha 10m/c B Teuenne 20c. C kakum
YCKOPEHHUEM JIBUTAJICS MTOE3]17
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1) — 0,5m/c%; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBcTpeuy Apyr apyry JICTST MAPUKU U3 IUIACTHIMHA. MOIYIIU UX UMITYJILCOB PaBHBI
coorBercTBeHHO 0,03 kr-™m/Cc 1 0,04 kr-M/c. CTONKHYBIINCH, IIAPUKH CIUTNAOTCs. VMmynbe
CITUTIIINXCS IIAPUKOB PaBEeH

1).01kr-m/c; 2). 00351kr-m/c; 3).0,05krm/c; 4) 0,07kr-m/c;

7. Teno nBuxercs o npsimoil. [lox aeiicTBueM noctostHHOM cuiibl BenimunHou 4 H 3a 2 ¢ uMmityinbc
TeJa yBeluuuics u ctai paBeH 20kr-m/c. [lepBoHavanbHBIN UMITYJIBC TEJIA PABEH
1) 4xr-m/c; 2) 8kr-m/c; 3) 12kr-m/c; 4) 28kr-m/c;

8. sI6noko maccoii 0,3 kr mamaet ¢ AepeBa. Beibepute BepHOE yTBEPKICHHE

1) s6n0x0 neiicTByer Ha 3emutro cuioi 3H, a 3emiisa He nelcTByeT Ha s10J10K0; 2) 3eMilsl IeUCTBYeT
Ha s10110K0 ¢ cuioii 3H, a s10:10k0 He AelcTBYeT Ha 3eMitro; 3) A0I0K0 1 3eMJIsl He ICHCTBYIOT APYT
Ha apyra; 4) s106;10K0 U 3eMIIs IeHCTBYIOT IpYT Ha Apyra ¢ cuioit 3 H.

9. Tpwu neiicteunm cunbl B 8H Teno aBikercs ¢ yckopeHneM 4m/c2. Uemy paBHa ero macca?
1) 32 xr; 2) 0,5kr; 3) 2 kr; 4) 20kT.

10. Kakyro paboTy HY>KHO COBEPIIUTH, YTOOBI MOAHATH Ipy3 Maccoi 30 kr Ha BbIcOTy 10 M ¢
yckopernem 0,5 m/c??

11. Cunia Tsr¥ paKeTHOTO JBUTATENS MEPBOM OTEYECTBEHHOM SKCIIEPUMEHTAIbHOM paKkeThl Ha
KUAKOM ToruiBe paBHsuiack 660H. CrapToBast macca pakeTsl Obuta paBHa 30kr. Kakoe yckopenue
npuoOperana pakeTa Bo BpeMs crapra?

1) 22m/c?; 2) 45m/c?; 3) 0,1m/c?; 4) 19800 m/c?.

12. CxopocTh IbDKHUKA ITPU PABHOYCKOPEHHOM CITYCKE € TOpBI 3a 4¢ yBenuuuiach Ha 6m/c. Macca
nebKkHUKA 60KT. PaBHOACHCTBYIOIAs BCEX CUJI, IEUCTBYIONIUX HA JIBDKHUKA, paBHA

1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuanbHast Touka Maccoi 1Kr ABMKETCS MO AEUCTBUEM JBYX B3aUMHO
nepneHaukysapHbix cuil 8H u 6H. Yckopenue Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

7.3.3 IlpuMepHbIe TeMbl UIs1 HHIMBHAYAJbHBIX IPOEKTOB

Anexcanap I'puropbeBuy CToneTOB — pycCcKuil pusmK.

Anexcanap CrenanoBuu [TonoB — pycckuil yueHslid, u3ooperareib paauo.
ANbTepHAaTUBHAS YHEPTEeTHKA.

AKycTHYecKHe CBOMCTBA MOTYIPOBOIHUKOB.

AHape Mapu Amrniep — OCHOBOIOJIOKHHUK JIEKTPOJAUHAMUKH.
ACWHXPOHHBIN TBUTATEIb.

AtomHas ¢usuka. M3oromsl. [IpuMeHeHne panoakTHBHBIX H30TOIOB.
BeckoHTaKTHBIE METOIBI KOHTPOJISI TEMITEPATYPHI.

Bunonsipabie TpaH3UCTOPBI.

0. Bopuc CemenoBnd SIkobu — (UMK 1 U300peTaTEIh.

1. Benuyaiimme oTKpBITUS (PU3UKH.

12. Buasl 50eKTPUYIECKHUX pa3psiioB. DISKTPUIESCKUE Pa3psIbl Ha CITY)KOE YeT0BeKa.
13. Bnusnue nedekToB Ha PuU3HUECKUE CBOICTBA KPUCTAIIIOB.

14. BceneHHas U TeMHasi MaTepusl.

15. Tanmuneo I'anumeit — ocHOBaTeNb TOUHOTO €CTECTBO3HAHUSI.

16. T'onorpadus u ee mpuMeHeHHeE.

RPRoOoo~NoR~wNE
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17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

JIBr>KeHUE Tella IEPEMEHHOM MacCBhl.

Hudpaxius B Hamei Ku3Hu.

Kuakre KpucTaibl.

3akonbl Kupxroda ams 3JeKTpruuecKoi memnu.

3aKOHBI COXpPAaHEHUS B MEXAHMKE.

3HaueHue oTKpbITUl ["anumnes.

Urops BacunbseBnu KypuatoB — pu3HK, OpraHn3aTop aTOMHOM HAyKH U TEXHUKH.
Hcaak HploTOH — co3aarenb KIacCu4ecKoi (hru3nKH.
Hcnonp30BaHue 3J1EKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKHU 3JI€MEHTapHBIX YacTHII.
KoHcTpyKImoHHAast MPOYHOCTH MaTepUaia U €€ CBA3b CO CTPYKTYpOil.
KoHcTpykuus n BUbI 1a3€pOB.

Kpuosnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTUH U UX UCIIOJIB30BAHUE.

Jleonapo na BuHun — y4eHbIit 1 u300peTaTeb.

MaruutHble u3mMepeHus (MPUHIUIBI TOCTPOCHUS TPHUOOPOB, CIIOCOOBI U3MEPEHUS MATHUTHOTO

MOTOKA, MAarHUTHOW MH]TYKIUH).

Maiikn ®@apajeit — co3aarens yuyeHUs 00 3JIeKTPOMarHuTHOM IIOJIE.

Makc I1naHk.

Meroa MeUeHbIX aTOMOB.

Mertoabl HAOJIIOACHHS U PETUCTPALIMN PATUOAKTUBHBIX U3TYUEHUN U YaCTHII.
Merto1bl OnpeieNIeHns IIOTHOCTH.

Muxaun BacuibeBud JIoMOHOCOB — y4Y€HBIN SHIUKIONEIUCT.

Mopnenu atoma. OnbiT Pezepdopaa.

MonekynsapHO-KMHETUYECKask TEOPHS UICATbHBIX I'a30B.

MonHus — ra3oBbli pa3psij B IPUPOJIHBIX YCIOBUSX.

HanoTexHomorns — MeXIUCIHUILTHHAPHAS 00J1acTh (YHIAMEHTAIBHOW U IPUKIIAJHON HAYKH

U TEXHUKH.
Hukona Tecna: su3Hb 1 HEOOBIYaHBIC OTKPBITHSL.

Hukomnait KonepHuk — co3znarens relinoleHTpUYecKOl CUCTEMBI MUpa.
Hunbsc bop — oaun U3 co3mareneit COBpeMeHHON (PU3UKH.
Hyxneocunres Bo BeeneHnnoi.

OObscHeHne POTOCHHTE3A C TOUKH 3pEHUs PUBNKHU.

OnTHyeckue SBIEHUS B IPUPOJIE.

OTKpBbITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.
IlepeMeHHBIN 2JIEKTPUUECKUIN TOK U €0 IPUMEHEHHUE.

[Inma3zma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

[TnaneTsl COTHEYHOM CUCTEMBI.

[TonynpoBOIHUKOBBIE JATUUKH TEMIIEPATYPHI.

[IpumeHeHne )KUIKUX KPUCTAUIOB B IPOMBIIIIIEHHOCTH.

[IpuMeHeHne SAEpHBIX peaKTOPOB.

[Ipupona peppomarneTusma.

[IpoGeMbl 53KOIOTHH, CBA3aHHbBIE C HCTIOIb30BAaHUEM TETJIOBBIX MAIlIKH.
[Ipou3BoicTBO, IEpeaua U UCIOJIb30BAHNE DIIEKTPOIHEPTUH.
IIpoucxoxaenre CoTHEYHON CUCTEMBI.

[Ibe30anexTpuyeckuii 3hexT ero npuMeHeHue.

Pa3BuTHe cpelcTB CBSA3U U paauo.

PeakTuBHBIE BUTaTENN U OCHOBBI paOOTHI TEIUIOBOI MAITMHBI.
PennkroBoe nznyuenue.

Pentrenosckue nyun. Mcropus otkpsitus. [Ipumenenue.

Poxnenue v >BOIIONNSA 3BE3 .

Ponp K.O. [Inonk0BCKOro B pa3BUTUHA KOCMOHABTUKH.
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67. CBeT — 3/IeKTpOMarHuTHas BOJHA.

68. Cepreii [laBnoBru KoposeB — KOHCTPYKTOp M OpraHU3aTop MPOU3BOJICTBA
PaKeTHO-KOCMUYECKOM TeXHHUKH.

69. Cuitel TpeHUsL.

70. CoBpemeHHas CITyTHUKOBAs CBSI3b.

71. CoBpemenHas pusnueckas KApTHHA MUPA.

72. CoBpeMEHHBIE CPEJICTBA CBSI3H.

73. ConHile — UCTOYHUK KH3HHU Ha 3eMIIe.

74. TpanchopmaTopsl.

75. VYipTpa3ByK (10JIy4eHHE, CBOWCTBA, IPUMEHEHUE).

76. YmnpaBisieMbIi TEpMOSIICPHBIA CUHTE3.

77. YckopuTenu 3apsKEHHbBIX YaCTHIL.

78. dusuka u My3bIKa.

79. ®usnyeckue CBOKNCTBA aTMOC(EPHI.

80. ®oT0371EeMEHTHI.

81l. ®otorddexr. [Ipumenenue sBiaeHus porodrddexra.

82. Xanc Kpuctuan Dpcresr — 0CHOBOIOJIOXKHHK 3JIEKTPOMarHeTU3Ma.

83. UepHble IBIPHI.

84. Illkana 31eKTpOMarHUTHBIX BOJIH.

85. Dkonoruveckue mpooIeMbl U BO3MOKHBIEC TyTH UX PEIICHHUS.

86. DnexTpoHHast IPOBOJUMOCTh METAJIOB. CBEPXIIPOBOIUMOCTb.

87. Dmunuit Xpuctuanosud JIeHI — pycckuid QU3MK.

JOINOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

[Tpunoxxenune 1. KpaTtkuii KOHCIEKT JEKIMOHHBIX 3aHATUN

3akon BecemupHoro tsirorenus. /[Buzkenue Tesi noj 1eiicTBHEM CHJIbI THAKECTH

[To BTOpOMY 3akoHY HbIOTOHA MPUYMHOIN U3MEHEHUS ABMXKECHUS, T. €. IPUUMHON YCKOPEHHUS
TeN, SIBIsSIeTcd cuila. B MexaHuke paccMaTpuBAIOTCS CHIIBI PA3IMYHOW (U3NYECKOW MPUPOIBI.
MHorue MexaHn4ecKHe SBJICHUS U NIPOLECCHl ONPEEIAIOTCS IEHCTBUEM CHII TATOTEHUS.

3axon Bcemuprnoeo mscomenus Obu1 OTKpBIT Mcaakom Herotonom B 1682 romy. Emie B
1665 rony 23-netHuii HproTOH BbICKa3ai MpEANON0KEeHHE, YTO CHUIIbI, yaepxkuBatomue JIyHy Ha ee
opOuTe, TOi K€ MPUPObI, YTO U CUJIbI, 3aCTaBIIsIIOIIME sI0J0KO najgaTh Ha 3emuito. 1o ero rumotese
MEXIy BCeMH TelaMu BceleHHOW MeWCTBYIOT CHIIBI MPUTSDKEHUs (TPaBUTALIMOHHBIC CHIIBI),
HarpaBJICHHBIC 110 JJMHUH, COeNUHsIoIeHIIeHTpbI Mace (puc. 1.10.1).

Pucynok 1.10.1.

['paBUTALIMOHHBIE CHIIBI TPUTSKEHUST MEXKTY TEJTAMH.

B mnocnenyromue roasl HpioTOH mblTancs HaWTH (QU3MYECKoe OOBSICHEHHE 3aKOHAM
JIBJKECHHSI IUIAHET, OTKPBITBIX acTpoHoMoM HMoramnom Kemmepom B Hauvane XVII Beka, n narteb
KOJIMYECTBEHHOE BBIPAXKEHUE ISl TPAaBUTALMOHHBIX CWJ. 3Has, Kak ABWXKYTCA IiaHeThl, HploTOH
XOTEJ ONpPENETUTh, KAKUE CUJIbI HA HUX JEUCTBYIOT. Pemenne 3Toi 3am1aun u npusesio HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHHUS.

Bce Tenma mpuUTATHBAIOTCS APYT K JIPYTY C CHJIOM, IPSIMO MPOMOPIIMOHATRHONM MX MaccaM H
00paTHO MPOMOPIMOHAILHONW KBAIPATY PACCTOSHUS MEKIY HUMU:

n,m,
R2
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KosdbdunmenT nponopimonansHocté G 0MHAKOB IS BCeX Tel B mpupojae. Ero HaspIBaloT
2PasUmMayOHHOU NOCMOAHHOU

G=6,67-10"* H-m?/kr®* (CH)

I'paBuTanmoHHass MOCTOSTHHAS ObLIa AKCIIEPUMEHTAIBLHO M3MEpPEHA aHTIUHUCKUM (DHU3UKOM
I'enpu KaBenauiiem B 1798 rony.

MHuorve sBIEHUS B TPHUPOJAE OOBSICHSAIOTCS JEHCTBHEM CHJI BCEMHUPHOTO TATOTCHUS.
JBrxenue mianet B COMHEYHON CUCTEME, NCKYCCTBEHHBIX CIIYyTHUKOB 3€MJIM, TPACKTOPUU MOJIETa
OQJUTMCTUYECKUX PAKET, JBMKCHHWE Tel BOJM3M TOBEPXHOCTH 3€MJIM — BCE OHU HaXOJMST
00BsICHEHHE Ha OCHOBE 3aKOHA BCEMHUPHOTO TSTOTEHUS U 3aKOHOB INHAMUKHU.

Kaxnpiii npenmer Bo BceeneHHONM BO3AEHCTBYET Ha APYrodM MPEAMET, OHU NPUTATUBAKOT
Jpyr napyra. OTO Ha3bIBACTCS CWIOM TSKECTH, WM rpaButauueid. Cuiia NPUTSKEHUS, WIH
TpaBHUTAIMS, 3aBUCUT OT ABYX (aKTOPOB.

Bo-nepBbIX, 3TO 3aBUCHUT OT TOT0, CKOJBKO BEIIECTBA COJEPKUT OOBEKT, TENO, MpeIMeT.
Uem Oombllie Macca BeIIECTBa Tella, TeM CHIbHEW rpaButanus. Eciu Teno oOnamaeT o4YeHb
HeOOoJIBIION Maccoii, ero rpaBuTaius Maia. Hanpumep, macca 3eMiu BO MHOTO pa3 0oJiblle MacChl
JlyHb1, T03TOMY 3eMJIsl IMEET OOJIBIIYIO CHITY TSKECTH, yeM JIyHa.

Bo-BTOpBIX, cHa TSKECTH 3aBHCHT OT PACCTOSHUS MexAy Tenamu. Yem Onmumxke Tena
HaxXoJATCs ApYr K APYry, TeM Cuja MPUTSHKEHUs Oojbine. YeM OHM Janiblie APYr OT Apyra, TEM
rpaBUTALMsI MEHBIIIE.

CobOcTBeHHOE TpaBUTAllMOHHOE T1one JIyHBl ompenenser YyCKOpeHHe cBOOOIHOTO
najcHus Qn Ha ee moBepxHocTH. Macca JIynelr B 81 pa3 MeHbIe Macchl 3eMild, a €€ pajuyc
npubam3uTeNibHO B 3,7 pa3a MeHblIe paguyca 3emid. [lodToMy ycKOpeHHWE (i OMpPEeIeITUTCS
BBIPOKCHHUEM:

Mo M3TT o 166 V2
L= = =0, = 1,66:/c
=R T "Trzoe1 g

B ycrnoBusix Takoi cia®oil rpaBUTallMU OKa3allChb KOCMOHABTHI, BhIcaAuBIIMecs Ha JIyHe.
YenoBek B TaKMX YCIOBHAX MOXKET COBEpLIATh TMTAaHTCKME NMpPbDKKU. Hampumep, eciu 4enoBek B
3€MHBIX YCJIOBHSX MOANPBHITUBAET Ha BBICOTY 1 M, TO Ha JIyHe OH MOTr ObI OJANPBHITHYTH HA BBICOTY
6onee 6 M.

A celiuac gaBaiTe MOCMOTPUM Ha YEJIOBEYECKOE CYIIECTBOBaHKE Ha 3emiie. Y 3emiin macca
Oosblie, YeM y 4eJI0BeKa, OITOMY CHIIa TSDKECTH yaepkuBaeT ero Ha 3emiie. Ho 3emis
BO3JICHCTBYET TaK, Kak OYyATO BCsS €€ MaTepus, BCE €€ BEUIECTBO Haxonadrcsa B ueHTpe. [loatomy
CHJIa TSKECTHU B JIFOOOM MecTe 3eMIIH JOJKHA PACCUUTHIBATBHCS C YIETOM PAcCTOSIHUA J0 €€ LIEHTpa.

Cuna TspKecTu Ha moOepekbe Mopst 00JIblIIe, YeM Ha BEpILKHE TOpbl. A ceifuac mpecTaBbTe

4eJI0OBEKA, YAAIUBLIETOCs C MOBEPXHOCTH 3€MJIM Ha JajieKoe paccrosiHue. TaM cuia 3eMHOro
NpUTSDKEHUs OyzieT MHOTO ciadee.

Korna denoBek HaxoJIUTCS B KOCMOCE, OH COBCEM HCYE3aeT W3 IMOJI 3€MHOTO MPUTSKEHHUS.
['paBuTanus 3emiM cCOBCEM HE JAEWCTBYeT Ha Hero (HO OHAa €cTh, TOJIbKO OYEHb cialas Hu3-3a
6onbiIoro paccrosiHust oT 3emin). OH HaXOAMTCS B COCTOSHUM HEBECOMOCTH. [loaToMy pakeTsl,
KOCMHUYECKHe KOopaOiu, KOCMOHABThl MOTYT CBOOOTHO JIETaTh B OTKPHITOM IPOCTPAHCTBE.

OaHMM U3 IPOSBICHUN CUIIBI BCEMUPHOIO TATOTEHUS SIBISAETCS CULA MAACECTU.

Cuna Ts)KecTH — rpaBUTAIlMOHHAS CUJIa, JeHCTBYIONIAs Ha TENO.

Tak mpuHATO Ha3bIBATh CHITY HMPUTSHKEHUS Tel K 3emiie BOIM3U ee moBepxHocTH. Ecan M —
Macca 3emud, R — ee paamyc, M — Macca JaHHOTO Tela, TO CHJIa TSHKECTH paBHA
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rje § — yckoperue c800600H020 ri‘a()eﬂu}z I\I MMOBEPXHOCTH 3EMJIH:
3eMJIH M
g= =G =9,8"/
m R%eMm/I c2

Yckopenue cBOOOAHOIO IAJCHMS — YCKOPEHHE, MPUOOPETAEMOE TEIOM MOJ JCHCTBUEM
I'PaBUTALMOHHOM CHJIbI BOJIM3H ITOBEPXHOCTH HEOSCHBIX TeJ (IJIAHET, 3BE3).

Cuna TsODKECTHM HampaBlieHa K LEHTPY 3emiiu. B OTCYTCTBHE APYrux CHI TEJIO CBOOOIHO
najaeT Ha 3eMJTI0 ¢ YCKOPEHUEM CBOOOTHOTO TaJCHUSI.

CpenHee 3HAUYEHME YCKOPEHUs CBOOOIHOIO IMAJCHUS IS PAa3JIMYHBIX TOYEK IMOBEPXHOCTH
Bemutu paHo 9,81 m/c?.

[Ipu ymaneHuu OT MOBEPXHOCTH 3€MITU CHJIA 3€MHOTO TATOTEHUS M YCKOPEHUE CBOOOTHOTO
MaJeHUsT M3MEHSIOTCS 00paTHO MPOMOPIMOHAIBHO KBAJpaTy pPacCTOSHUS I 0 IEHTpa 3eMIIH.
Puc. 1.10.2 wimocTpupyeT H3MEHEHHE CHJIBI TATOTEHUs, JACUCTBYIOLIEH Ha KOCMOHaBTa B
KOCMHYECKOM KOpalJie MpH €ro yAAICHHH OT 3EMIIH.

r=Ry=16,38-10% m

1 1 ' 1 e 6
1520 25 30 /- 10°®

1 1 1

1015 5 Rz

H3MeHenue CUilbl TATOTEHUS, ICUCTBYIOLIECH Ha
KOCMOHABTa I[IPU YIAJIEHUU OT 3eMJIn

Urak, ['paBuranus (IpuTsDKEHUE, BCEMUPHOE TATOTEHUE, TATOTEHUE) (OT jar. gravitas —
«TSKECTb») —ATO 00HA U3 PYHOAMEHMANLHBIX CUT NPUPOObL, camoe ciaboe 3aumooelcmesue u3
Hux. Onpedensemcs 63AUMHbIM NPUMAHNCEHUEM MeHCOY 08YMSI AMOMAMU (ULU SPYRNAMU AMOMO8).
Ecnu b1 nonooxcume 06a mavuxa Ha cmon, mexcoy Humu 6yoem npumsidicenue, Ho Kpailine ciaboe.
Ecnu msauuxu svipacmym 0o pazmepos 3emiau, cCOOmMEemcmeeHHo, CUIA 803PACHen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii odradaiom, Kax npasunio, KpynHvle oOvekmol, obpazyoujue
epasumayuonrnoe none. bnacooaps emy, mvl moocem xooumv no 3emne, a cama niaHema
yoepowcusaem ammocgepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huueeo He
oepoicum. M3yuenue epagumayuu, 8 CUILy ciabocmu ee nposigieHusi (MoabKo 6 MaKpomMacuimaoax),
npoxooum Kpaine crodxcHo. Ecmbv mHenue, umo KeaHmoeas meopus cpasumayuu nomoxcem
00beOUHUMb BOCOUHO 6Ce, YMO Mbl 3HAEM O PYHOAMEHMANbHBIX CULAX U Mamepuu 60 Bcenennoil.

9. OBYYEHHME CTYJIEHTOB-UHBAJIMAOB U CTYAEHTOB C OT'PAHUYEHHbBIMU
BO3MOXHOCTSAMHU 310POBbS

[lopsimok oOyueHHMs HWHBAIMIOB U CTYAEHTOB C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMHU
omnpenenen «llonoxxenuem KyOI'Y 00 00y4eHUM CTYAEHTOB-UHBAJIMUIOB U CTYJICHTOB C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBBS».

Jlns nun ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI IPEyCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JIMII.
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PEIIEH3USI
Ha paboyyio nporpamMMmy 1o AucUUILTHHE «DU3HKaY
crniequanbHocTh 21.02.20 INpuknaanas reogesus

Pabdouas nporpamma no aucuunmibe «OU3uKa» IS CTYACHTOB (axynsrera
HHCIIO ®I'BOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBHH C NPUMEPHOI
nporpammoii  MIPIIO, pekomennoBanHoe MenepanbHbIM rocyaapcTBeHHBIM
O10/KeTHBIM obpaszoBaTenbHOM y4YpexIeHueM JIOTIOJIHUTENIBHOIO
npodeccuonansHoro obpasosanus «MHCTHTYT pasBuTHs Mpo(ecCHOHANBHOr0
obpasosanusm» (PI'BOY MO «UPI1O») Ha 6aze ocHoBHOrO 06Imero obpa3oBaHus
C nmomy4eHueM cpeiHero oduiero odpasosanus. [IporpaMma cocTaBieHa B MOTHOM
COOTBETCTBMM C TpeboBaHMAMH y4eOHOro miana no cneummansHocTH 21.02.20
IIpuknagHas reonesus.

Paboyas nporpamma mnpexmonaraer pacnpeneieHue Tem W H3ydeHHe
MatepHaia no pasjenaM. ['paMOTHO CTpPYKTypHpoBaHa, W OXBATHIBAE€T BCe
aKTyaJlbHbl€ HANPABJICHHSA 110 AHCLMIUIHHE HA CerOAHAIIHMI TeHb.

Bce pasnenst paGoueii nporpaMMel B 0IHO# Mepe OTBEYaiOT TpeboBaHUAM K
pe3yibTaTaM OCBOEHMA Y4eOHON AHCUMIUIMHBI B COOTBETCTBHH C NpUMEpHOH
nporpammoit  MIPTIO,  pexomenmoBannoe @ejepaibHbIM — rOCYAapCTBEHHBIM
OIOJUKETHBIM obpa3zoBarensHOM yUpexKIeHHEeM JOTIONTHUTEIBHOTO
npogeccHonansHoro obpaszoBanus «MHCTHTYT pa3suTHs npodeccHoHaIbHOro
obpazosanmsm» (PI'BOY JITTO «MPIIO»). Kaxaplit pasaen nporpamMms packpsiBaeT
paccMaTpHBacMble BONPOCHI B JIOTHYECKOH MOC/I€10BATENILHOCTH, ONpeaenseMoi
3aKOHOMEPHOCTAMH 00y4eHMs CTY/IEHTOB.

Jnsi 3aKpensieHHs TEOPETHYECKHX 3HAHWH, (OPMHpOBaHUS YMEHHH H
HaBBIKOB  CTY[ICHTOB  MNPEAYCMATPHBAKOTCH  KaK  ayJAMTOpHbIE, TaK
caMoCTosATe/IbHbIE 3aHATHS. KOMH4ecTBO ayAMTOPHBIX 3aHATHH M BHEayAMTOPHOI
paboTBI CTYICHTOB COOTBETCTBYET TpeGoBaHUAM yyeGHOro MmiaHa.

KoHTponb ® oOueHKa pe3ynbTaToB OCBOGHHS Y4eOHOH JMCLMILIMHBL
OCYWIECTB/AIOTCA B CTPOrOM COOTBETCTBHM C TpeGOBaHMAMH yueGHOro IjaHa no
AucuMnuIMHe. PaspaboTanHble M npeanaraeMeie B mporpaMme GopMbl, H METOIbL,
MO3BOJIAIOT B NOJHOH Mepe OCYWIECTBIATh KOHTPOIb M OLEHKY pe3y/bTaTOB
00yuenus (OCBOCHHbIX HABBIKOB H YMEHHIA, YCBOEHHBIX 3HAHHI).

[lepeyens pekomeHAyeMbIX y4eOHBIX W3JIaHMA, Hurepuer-pecypcos,
OCHOBHOH JINTEPATYPhI BKIIIOYAET aKTyanbHbIe HCTOYHHKH, K KOTOPBIM Y CTYICHTOB
UMeeTcs CBODOAHBIN J0CTYII,

=

Hlannas paboyas nporpaMma MoxeT GbITh PeKOMEHI0BAHA IS H3yUeHHUS
aucuMrTHELl «@Pu3uka» Ha paxyabrere MHCIIO ®I'BOY BO «Ky6I'Y».

3ob6enko B.S.
Kanaunar TexHUYECKMX HayK,
AOUEHT Kadeapbl HOPMATbHOH GUIHOTOTHH
@I'bOY BO Ky6I'MY Munsapasa Poccun




PEHLEH3US
Ha pabouyio nporpammy no aucnuninne «Duinkar
cnennanbuocTs 21.02.20 Mpukaaguas reoaesns

Paboyas nporpamma no gucumninbe «®usuka» s CTYI€HTOB (paKyjabTeTa
HHCIIO ®I'BOY BO «Ky6I'Y» cocTaBieHa B COOTBETCTBHM MPUMEPHOH
nporpammoii UPTIO, pekomenioarnoe ®esepansroe rocy/iapcTBeHHoOe OrokeTHOe
0bpazoBaTesbHOE YUPEeKACHHE TOMNONHUTEILHOIO npogeccHoHansHOro 06pazoBaHus
«MHCTHTYT pasBUTHA NPOQECCHOHANBHOr0 06pa3oBaHm» (®I'BOY AI10 «HUPITO»)
Ha Oasze ocHoBHOro ofmero o6pasoBamus c TIOJTy4eHHEM cpeaHero obiero
obpasosannus. [lporpamMma cocraBjieHa B IOJHOM COOTBETCTBUH TpeboBaHUAMH
y4ebHoro nnana no cnenuansHocTH 21.02.20 [Tpuknannas reonesus.

B paccmatpusaemyto PIT/] BKIIOUEHE! ClIeyIONIHE 3TeMeHTbI:
O6nacts npuMeHeHHs IPOrpaMMBl.
Mecto nucuunmmnst 8 crpykrype INI1CC3.
Uenu v 3anaun qucunninnsl « Quzuxan.
Conepxanne mucummimnbl «Pusukay CTPyKTYPUPOBAHO MO BHIAM yueOHbIX
3aHATHH C yKazaHHEM HX 00beMOB.
5. Pacuer BpeMenu B mporpamme COOTBETCTBYeT 00beMy 4acoB, OTBEEHHOMY Ha
U3y4YeHHE JMCLMILIMHEEI 110 y4eOHOMY Iiany.
6. Ilpencrasnen TemarTuueckuil NuaH NeKuMil M IPAKTHYECKHX (ceMuHapcKmx)
3aHATHH.
7. VYkaszaHo yuyeGHO-MeTOaHuecKoe obecrieveHHe AMCUMILIMHBI, B TOM HHCIe: -
liepedeHb OCHOBHOM M JIOTOJHHTENLHOMN JIMTEPATYPBI, 3JIEKTPOHHBIX PECYpPCOB -
,n'he'rom?ri{ecxnef pPeKoMeHIauuKu (MaTepHalbl) TPenofaBaTeNio; METOANYECKHE
PEKOMEHAALHH CTYeHTaM. & % -
8 S;ic’as"amx (popm:i TEKYLLEro, IPOMEKYTOYHOTO H HTOLOBOIO KOHTPOJIAL.
9, B npunoxeHnu K nporpamme npHBeaeHb! GOHBI oueil_oﬁn'ux CpeACTB (POC):
anpoci;i " s CAMOKOHTPOIIS M "qpoaepxu KayecTBa 3HAHMH CTY/JEHTOB;
METOMHMECKHE DPEKOMEHJAUMH [0 MNPOBECHMIO JIEKLHOHHBIX, NPaKTHYECKUX H
CaMOCTONTENLHBIX 3AHATHIL. e
HepocraTku He BhIsSIBIEHBI.
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PIUI «Duzuxar Mb)gcer--' ObITh  peKOMEHIOBAHA JUIs  MCHONb3OBAHHA B
QGp&oaérch_x_bHoM qpp_uect:e HUHCIIO ¢fBOV BO «Ky6I'Y».

Peuensent | JleBuenko A.C.
" / < HouenT Kaeaphl ONTOIEKTPOHHKH @I'BOY BO «KyBI'V»,
S KaHIHAAT PH3NKO-MaTeMaTHYECKUX HayK, 0LEeHT




