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1. MACIHOPT PABOYEN ITPOI'PAMMBbI YUYEBHOMW JUCHUILJIAHBI
OY .09 PU3UKA (YI'JIYBJIEHHBIN YPOBEHD)

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MporpaMMbl

PabGouass mporpamMma y4eOHON JUCIUIUIMHBI SBJISETCS YacThIO MPOTPaMMEI
MOATOTOBKMU crnienuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUM ¢ DI'OC
CIIO no cnennansHocTH 21.02.19 «3eMieycTpoiicTBOY.

1.2 MecTo y4eOHOW IMCUMIVIMHBI B CTPYKType NPOrpamMMbl NOJATOTOBKH
CIEeNMATHCTOB CPeIHEro 3BeHa:
VYyeOHas qucuUIUIMHA BXOIUT B 0011eo0OpazoBaTenbHbli ruki [ITICC3.

1.3. llein 1 TpeOGOBaHUSA K pe3yJibTaTaM O0CBOCHHUS YUeOHOH JUCIIUIIIMHBI:

B pesynbrare ocBoeHHMS yuyeOHON MUCIUIUIMHBI OOyYaroONIUNCs JTOHKEH JTOCTUYD
CIEAYIOIIUE PE3YIbTATHI:

JIUYHOCIHDbLE:

- 0CO3HaHHE 00YYAIOUIUMUCS POCCUMCKON IPaKIaHCKON MACHTUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO;

-HaJIMYKE MOTUBALIMM K OOYYEHHUIO U JINUHOCTHOMY Pa3BUTHIO;

- LIeJICHANPABJICHHOE PAa3BUTUE BHYTPEHHEW TMO3UIMK JIMYHOCTU Ha OCHOBE
JIyXOBHO-HPABCTBECHHBIX IIEHHOCTEW HapoJ0B Poccutickonn denepanuu, HICTOPUUECKUX U
HaIIMOHAJIBHO-KYJIbTYPHBIX TpaauIlui, (GopMHUpOBaHUE CHCTEMbI 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX ~YCTAHOBOK, AHTHUKOPPYIIIMOHHOTO MHMPOBO33PEHUS, MPaBOCO3HAHMS,
AKOJIOTHYECKOHN KYJIbTYPBI, CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH )KM3HCHHBIC IIJIAHBI;

- YyBCTBO TOPJAOCTH U YBAKEHUA K UCTOPUU U JIOCTHKEHUSIM OTEUYECTBEHHOM
¢u3nueckol Hayku; (U3MYECKM TPaMOTHOE TMOBEIEHHE B MNpodecCHuOHANTbHOU
NEeSATENBbHOCTH U OBITY MpU 0OpalIEeHUU C MPUOOpaMU U YCTPOHUCTBAMY;

- TOTOBHOCTh K MPOJOJDKCHUIO OOpa30BaHUsI U TOBBIINIECHUS KBadu(UKALUKU B
n30paHHOM TIPOGECCHOHAIBHOW ACATEIBHOCTH M OOBEKTHMBHOE OCO3HAHUE POJIHU
(bU3NIECKUX KOMITCTCHIINH B 3TOM;

- YMCHHE WCIOJIb30BaTh JOCTH)KCHHUS COBPEMEHHOM (U3MYECKOM HayKu H
(U3UYECKUX TEXHOJIOTHH JIJIsl TIOBBIIIEHUSI COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHS
B BEIOpAHHOW TTPO(PECCHOHANTEHOM eI TEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBaTh HOBBIC ISl ce0si (pu3nyeckue 3HaHWUS,
WCIIOJB3YS JIJIs1 TOTO JOCTYIMHBIE ICTOUHUKN UH(POPMAITUH;

- YMEHHE BBICTpPaWBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHHS B KOMAaHJE IO
pelIeHuIo o0IrX 3a/1ay4;

- yYMEHHE YIOpaBJsATh CBOEW I[I03HABATEIbLHOM JEATENbHOCTBIO, TMPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

Memanpeomemmuwle:

- UCTIOJIb30BAHUE PA3TUYHBIX BUJIOB MO3HABATEIHLHON NEATEIBHOCTH JJIS PEIICHUS
(du3nyeckux 3ajad, IPUMEHEHHWE OCHOBHBIX METOJIOB IO3HaHUS (HaAOIIOACHMUS,



OMHCaHUs, U3MEPEHUS, IKCIIEPUMEHTA) JIJIsI U3YUYEHHSI PA3JIMYHBIX CTOPOH OKpYKarouien
JIEUCTBUTEIILHOCTH,

- HCMOJIb30BAHUE OCHOBHBIX MHTEUICKTYyaJIbHbIX OINEpalldii: MOCTAHOBKH 3aJayH,
bopMyIMpOBaHUS THUIOTE3bl, aHAIW3a W CHHTE3a, CpaBHEHUS, O0O0OIIEHUS,
CUCTEMATH3AIlNK, BBIABJICHHUS TPUYUHHO-CIICCTBCHHBIX CBS3€H, IMOMCKA AaHAJIOTOB,
(GbopMyIUPOBaHUS BHIBOJOB Uil M3YUYCHHUS PA3IUYHBIX CTOPOH (PU3MUECKHX OOBEKTOB,
SBJICHUM W TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIMMOCTH CTaKUBAThCS B
npodeccuoHaabHOU cdepe;

- YMEHUE TE€HEpPUpPOBATHb WJIEU U OMPENENsATh CPEACTBA, HEOOXOIMMBIE IS HX
peanu3anuu;

- YMEHHE€ HCIOJIb30BaTh PA3IMYHbIE HUCTOYHUKU JUIsl TOMyYeHUs (PU3NUECKOU
nH(pOpMaInu, OLICHUBATH €€ IOCTOBEPHOCTH;

- YMEHUE aHAJN3UPOBATh U MPEACTABIATH HHGOPMAIINIO B PA3IMYHBIX BHIAX;

- YMEHHUE MNYyOJMYHO MPEJCTABIATh PE3YyJbTaThl COOCTBEHHOTO HCCIEIO0BAHUS,
BECTH JUCKYCCUM, JOCTYTHO M TapMOHHMYHO codYeTas cojepkaHue u (HopMbl
MpeACTaBIsIEMON HH(pOpMaLuu;

npeomemmuuvle:

1) chopmupoBaHHOCT, TIOHMMaHWSA pPOIH  (QU3UKH B  SKOHOMHYECKOM,
TEXHOJOTUYECKOM, COMAIBHOM U 3TUYECKOU cdepax NeATeIbHOCTH YeJOBEKa; POIu U
MecTa (U3MKK B COBPEMEHHOM Hay4yHOW KapTUHE MHpA; pPOJU aCTPOHOMHHU B
MPaKTUYECKON JeATETbHOCTU YeJI0BEKa U IaJIbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH;

2) chOpMHPOBAHHOCTh CHCTEMBI 3HAHHH O (PU3NYCCKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, NEHCTBYIOUIUX HAa YPOBHAX MHUKPOMHPA, MAaKpOMHUpPA U METamupa,
MPEACTABICHUM O BceoOIeM xapakTepe (U3NYEeCKUX 3aKOHOB; TNPECTaBICHUN O
CTPYKTYpe TIOCTpOeHUsS (U3HYECKOM TEOpUH, UYTO TIO3BOJMT OCO3HATh POJIb
(byHIaMEHTAIBHBIX 3aKOHOB U TIPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O MPUPOJIE,
MOHSTH TPAHUIIBI MPUMEHUMOCTH TEOPU, BOZMOKHOCTH UX MPUMEHEHHS JIJIsi OTIHCAHUS
€CTECTBEHHOHAYYHBIX SBICHHUU U MPOIIECCOB;

3) chopMHPOBAHHOCTH YMEHHUS pa3u4aTh YCJIOBHS HPHUMEHHMOCTH MOJEICH
¢bu3nUecKkux Tel U MPOLECCOB (SABJIEHUM): HWHEpIHUANbHAs CUCTEMA OTCUETa,
MarepualibHas TOYKAa, PAaBHOYCKOPEHHOE ABWKEHHE, CBOOOJHOE TajeHue, aOCOIIOTHO
ynpyras nedopmaiusi, aOCONIOTHO YNpyroe W aOCOMIOTHO HEYINPYTroe CTOJIKHOBEHUS,
MoJieiel Ta3a, KUJIKOCTH M TBEpIAOTo (KpUCTALIMYECKOro) Teja, HWACAIBHOTO Tasa,
TOYEYHBIM 3apsijl, OJHOPOJHOE DJIEKTPUUECKOE TOJie, OJHOPOJHOE MArHUTHOE TOJIe,
TapMOHUYECKHE KOJICOAHUS, MaTeMaTHYCCKUN MASATHHUK, WACATbHBIA MPYKUHHBINA
MasTHUK, TADMOHUYECKUE BOJIHBI, MJICAbHBIN KOJIeOAaTeNbHBIN KOHTYP, TOHKAs JIMH3A;
MOJIEJIEA aTOMA, AaTOMHOTO siipa U KBAHTOBOW MOJEJIN CBETA;

4) chopMHUPOBAHHOCTH YMEHHUS OOBSICHATH OCOOCHHOCTH MPOTEKAHMS (U3NIECKUX
SBJICHUI: MEXaHUUYECKOEe JBWKEHHUE, TETUIOBOE JBWKEHUE YaCTHUIl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JBIDKeHUE, MU(y3us, UCTIapeHUe, KUTIEHNEe U KOHICHCAIIHS,
MJIaBJICHUE W KPUCTAJUIM3allMs, HAMPABICHHOCTh TEIIONEpeaadyn, dJICKTPU3AIUU Te,
HKBUINOTEHIIMAIBHOCTH TIOBEPXHOCTH 3apsKEHHOTO TMPOBOJAHMKA, 3JIEKTPOMArHUTHOU
UHAYKIUU, CAMOUHIYKIMU, 32aBUCUMOCTH COMPOTUBIIEHUS TIOJYyNPOBOAHUKOB "p-" 1 "Nn-
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TUIOB" OT TeMIlepaTyphl, pe30HAHCA, UHTEPPEPEHIIMU BOJH, TU(PPAKIUU, JUCIEPCHUH,
MOJIHOTO  BHYTPEHHEro  orpaxkeHus, (Goroddpdexr, ¢usnueckue  MNPUHIHUIIBI
CIEKTPaJIbHOTO aHamM3a U paboThl Jaszepa, "ampda-" u "Oera-" pacmanbl saep, raMma-
W3IIy4YEHUE SIEp;

5) chopMHUPOBAaHHOCTh YMEHHUH NPUMEHATh 3aKOHBI KJIACCHYCCKOW MEXaHHKH,
MOJIEKYJISIPHOW (DM3UKU U TEPMOJUHAMUKH, DJIEKTPOJUHAMUKH, KBAHTOBON (DU3UKU IS
aHanu3a W OOBSICHEHUS SBJICHUM MHKPOMHpA, MaKpOMHUpa W Meramupa, pas3jinyarh
yclioBUs (TpaHUIbl, OOJACTH) NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB, TMOHHUMATH
BCceoOImMii Xapaktep (pyHIaMEHTaJbHBIX 3aKOHOB (3aKOH COXpPAaHEHUSI MEXaHUYECKOU
DHEPIruM, 3aKOH COXPAaHEHUS MMITYJIbCA, 3aKOH BCEMHUPHOIO TIATOTEHHS, TIEPBBIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUYECKOrO 3aps/ia, 3aKOH COXpPAHCHUS
SHEPruM) W OrPAHUYEHHOCTh WCMOJb30BAHUS YAaCTHBIX 3aKOHOB; aHAJIM3UPOBATH
(dbuzryeckre Mpolecchl, UCMOIb3ysd OCHOBHBIC TMOJIOKEHHUSI, 3aKOHBl U 3aKOHOMEPHOCTH
OTHOCHUTEJILHOCTh MEXaHUYECKOTO JIBHDKCHUS, dhopmyIibl KUHEMAaTUKHU
PaBHOYCKOPEHHOTO  JBIDKCHMS, TMpeoOpasoBanust [amuiiess st  CKOpOCTH U
nepeMeIeHusi, Tpu 3akoHa HpIOTOHA, MPUHIMI OTHOCUTENbHOCTU [anuiies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAaHEHUSI UMITYJIbCa U MEXaHUYECKOW SHEPTUH, CBS3b
paboThl CHJIBI C M3MEHEHHUEM MEXAaHWYECKON HHEPTyu, YCIIOBUS PAaBHOBECHS TBEPAOTO
TE€Ja; CBSI3b JABJICHUS UACAIBHOTO T'a3a CO CPeIHEN KMHETUYECKOW SHEPrUe TEMI0BOr0
JIBIKEHUSI M KOHIEHTpALMEW €ro MOJEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEeAHEN
KMHETUYECKOM HSHEPrHel €ro 4YacTull, CBs3b JaBJICHHS UJEaJbHOIO ras3a ¢
KOHILICHTpALMEW MOJIEKYJl U €ro TeMIepaTypou, ypaBHeHue Menneneesa-Kianeipona,
MEePBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHSI SHEPIMU B TEIUIOBBIX Ipolieccax;
3aKOH COXpPaHEHMS DJEKTPUYECKOro 3apsiia, 3akoH KynoHa, MNOTEHIIMATbLHOCTh
AIEKTPOCTATUYECKOTO TMOJIsl, MPHUHIUIT CYNEPIO3UIMUA JICKTPUUECKUX TOJIeH, 3aKoHa
Kynona; 3akonbr OMa jy1st yyacTka Ienu U JJ1s1 3aMKHYTOM 3JIEKTPUUECKOM 1IeMHr, 3aKOH
JlxoynsiJleHiia, 3akoH AJIEKTPOMArHUTHOM WHAYKIWU, mpaBuiao JIeHIa, MOCTyJaThl
CIICIIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH OWHINTENHA, ypaBHEHUE OWHINTECWHA IS
dboroaddexra, mepBbii U BTOpoM mnoctynaaTel bopa, TpuHLUN HEONpeaeIeHHOCTH
['eitzenOepra, 3akOH COXpaHEHUs 3apsja, MAacCOBOIO YHCIAa W DHEPTHH B SICPHBIX
peaKkusx, 3aKOH paIMOAKTUBHOTO pacnaja;

6) c(hOpMHUPOBAHHOCTH YMEHHUM MIPUMEHSATH OCHOBOIIOJIararoIme
ACTPOHOMUYECKHE TOHSTHUS, TECOPUU U 3aKOHBI ISl aHAIIM3a W OOBSICHEHUS (PU3UUECKHUX
MPOIIECCOB MPOUCXOAIINX HA 3BE3/1aX, B 3BE3JIHBIX CUCTEMax, B MEXrajlaKTHUeCKOM
cpene; ABKESHHSI HEOSCHBIX TeJll, YBOJIIOIUHM 3Be3/] M BcelleHHOIM;

7) chopMHUPOBAHHOCTh YMCHMI HCCIEI0BaTh W aHAIM3UPOBATh Pa3HOOOPa3HbIC
(¢u3nyeckue SABJICHUST UM CBOMCTBA OOBEKTOB, TPOBOJUTH  CAMOCTOSITEIIHHBIC
HCCIICIOBAaHUSI B PEAIbHBIX M JIA0OPATOPHBIX YCIOBUSIX, YUTATh W aHAJIU3UPOBATh
XapaKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBACHATH IPUHIUIIBI UX PAOOTHI;

8) chopMHpOBAaHHOCTH MPEACTABIACHUH O METOAAaX IMOJYYCHHUS HAYyYHBIX
ACTPOHOMHUYECKHUX 3HAHUH; BIaJICHUE YMEHUSIMH CaAMOCTOSTEIHHO (DOPMYIMPOBATH 11EJTh
uccienoBaHus (MMPOEKTA), BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIINX
(M3UYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, TTPOBEPATHh WX IKCIIEPUMEHTATLHBIMU
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CpEICTBaMH; IUIAHUPOBATh M IPOBOAUTH (PU3MUECKUE HKCIEPUMEHTHI, ONHCHIBATh U
aHAJIM3UPOBATh TOJYYEHHYIO TIPU  BBIMIOJIHEHUU OKCIIEPUMEHTa HH(OpMAIHNIO,
ONPENENATh T0CTOBEPHOCTD MOJTYYEHHOTO PE3yJIbTaTa;

9) chopMUPOBAHHOCTh YMEHHS pelIaTh pacueTHHIC 3aJaud C SBHO 3aJaHHOW H
HESIBHO 3aJlaHHOW (PU3WYECKOM MOJENbI0: Ha OCHOBAaHHMM aHANIM3a yCIOBHUS BBHIOMPATH
buznueckre MoIeIH, OTBEYAIOIINE TPEOOBAHUSM 33/1a4H, IPUMEHATH (POPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTyJaThl  (PU3WYECKUX TEOpPUH TPU  HCHOJIb30BAaHUU
MaTEMaTUYECKUX METOJOB PpEIICHHs 3a/1ad, MPOBOAWTH pacdyeTbl Ha OCHOBAaHUHU
UMEIOIINXCS JaHHBIX, aHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOBI PEIICHUS
C YYETOM IIOJIyYEHHBIX pE€3yJIbTaTOB; pEIIaTh KAyeCTBEHHBIE 3aJauM, TPeOyroLIue
NPUMEHEHUs 3HAHUN W3 pa3HbIX Pa3AeNoB UIKOJBHOTO Kypca (GU3MKH, a TakKkKe
VMHTErPallM 3HAHUW U3 JAPYTHX MPEIMETOB €CTECTBEHHOHAYYHOI'O LMKJIA: BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYKJICHHUN C OMOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBIICHUS;

10) chopMUPOBAaHHOCTh YMEHHWH AaHATM3UPOBATh M OIEHUBATH ITOCIICACTBHUS
OBITOBOM M TPOM3BOJICTBEHHON [E€ATEIILHOCTH YEJIOBEKA, CBSA3aHHOM C (PU3MUYECKUMU
MpoleccaMr, C TMO3ULMA  JIKOJOTMYECKOM  0€30IacHOCTH;  NPEACTABICHUA O
palMOHAIBHOM MPUPOOIOIb30BAHNH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAyK{ Y TEXHOJIOTUM JJI JaJbHEHIIEro pa3BUTHS YEJI0BEUYECKOr0 OOIIECTBA;

11) oBnazieHHE Pa3IUYHBIMH CIOCOOAMHU pabOThI ¢ UH(pOpMaIHeld (HU3UIECKOTO
COJEp)KaHUsl C MHCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX  TEXHOJOTHA,
pa3BUTHE YMEHMII KPUTHYECKOIO aHaIu3a M OLEHKU JOCTOBEPHOCTH IOJIy4aeMOU
uHdopmanuu;

12) oBnaseHWe  OPraHW3alMOHHBIMH ¥  TO3HABATCIbHBIMA  YMCHUSMHU
CaMOCTOSATENIbHOTO MTPUOOPETEHUSI HOBBIX 3HAHUM B MPOLIECCE BBIMOIHEHUS TPOESKTHBIX U
y4eOHO-UCCIEeI0BAaTEIbCKUX PAbOT, YMEHUSIMU paboOTaTh B TPYIIIE C BHITOJHEHUEM
pPa3IMYHBIX COLMANbHBIX POJIEH, IUIAaHUPOBATh pabdOTy TIPYIIbI, PALHOHAIBHO
pacupenesnsaTh AeSTeIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBATHO OLIEHUBATh BKJIA
Ka)KJ0r0 U3 YYaCTHUKOB I'PYIIIbI B pELICHUE paccCMaTpUBaeMoOi poOIeMbl;

13) chopmupoBaHHOCT, ~ MOTHBAMKM K  Oyaymied  mpodecCHOHAIbHON
AESITeIbHOCTHU IO CIIEHUATbHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

1.4 Koim4yecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOM JUCIUILINHBI:
MakcumanbHOU yueOHOM Harpy3ku odydaromierocst 155 yacoB, B TOM 4ucIe:
00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromerocst 143 yaca;
MIPOMEXKYTOUYHAs aTTecTauus 12 yacos.



2 CTPYKTYPA U COAEP/) KAHUE YUYEBHOU JUCHUITIINHBI
2.1 O0bem yueOHOi TUCIUIIMHBI M BHbI Y4eOHOH padoThl

Bun yueOHo# padoThl

O0BeM yacoB

MakcumajibHas yyeOHas Harpy3ka (Bcero 1mo nporpaMmme JMCIUIIIHHBI) 155
O0s3aTesIbHAsI Ay IUTOPHAsI y4eOHasi HArpy3Ka (Bcero) 143
B TOM YHCJIE:

JIEKINH, YPOKH 92
MPAKTUYECKHUE 3aHATHS 38
nabopaTopHbIE 3aHATHUS 10
KOHCYJbTaI[U! 3
ITpomesxyTouHas arrectanus B popme:

I cemectp - npyrue ¢hopmbl KOHTPOJIS (CpeAHHI OaUT MO TEKYIIUM OIICHKaM

yCIIEBAa€MOCTH )

Il cemecTp - ax3ameHa 12




2.2 TemaTnyeckuii IJiaH u coaep:xkanue yueoHoi nucuunauabl OY/1.09 ®dusuka (yriry0aeHHbI YPOBeHb)

Collep)lca}me yqeﬁnoro mMarTtepuaJa, J'IaﬁOpaTOPHLIe H NPAKTUYCCKUE 3aHATHA,

Koapl komMnereHumii,

HaumeHnoBaHue | camMocTosiTeIbHasA padoTa o0yuaromerocs, Kypcoasi padora (nmpoekr) (eciiu | O0bem | YpoBeHb (bopmmpoBariio
pa3aesioB H TeM IIPEyCMOTPEHBI), HHbIE BU/bI Y4eOHOH PadoThl B COOTBETCTBUH C y4eOHbIM 4acoB | OCBOEHMS KOTOPBIX
LUIAHOM CIOCOOCTBYET IJIEMEHT
NMPorpamMmbl
IlepBbIiii cemecTp
BBenenue ®duszuka — pyHaaMeHTaabHas Hayka o npupoze. EctecTBeHHO — HaydHbIi MeToA 2
MMO3HAHMS, €T0 BO3MOKHOCTHU U TPAHULIBI IPUMEHUMOCTU. MoaenupoBaHue
(U3HYECKUX SIBJICHUN U ITPOIIecCOB. Poib SKCIIEpUMEHTa U TEOPHH B TIPOIIECCe
no3Hanus npupoasl. usnyeckas BenuuuHa. [lorpemnoctu nsmepenuit
¢usnveckux BenuunH. Pusnveckre 3aK0oHbl. [ paHUIBI MPUMEHUMOCTH (PU3HUYECKIX
3akoHOB. [loHaTHe o puznueckoit kapTuHe Mupa. 3HaueHUE PUIUKH IPU OCBOCHHUH
cneruanbHoctei CI10.
Pa3nea 1. Mexanuka 45 JIMYHOCTHEIE,
Tema 1.1. |Conep:xanue yueOHOro MaTepuasia 8 MeTarpeAMETHBIC U
Kunemaruka Mexannyeckoe  JBWKEHHE.  XapaKTEpUCTUKHM  MEXAaHUYECKOTO  JIBUIKEHHUS: 2 1 IIPEIMETHBIE
IIepeMEIEHHE, ITyTh, CKOPOCTb. KOMITETCHIINH B
PaBHOMEpHOE NTPAMOJIMHENHOE IBUKEHHE. cootBercTBUU ¢ PI'OC
YckopeHnue. PaBHonepeMeHHOE IPSMOIMHEWHOE IBUKECHHUE. 2 1 CpeIHero odIiero
CB0OOIHOE TaZICHUE TEII. o0Opa3oBaHMs,
JIBu>xeHue Tena, OpoIIeHHOTO MOJT YTJIOM K TOPU30HTY. YTBEPKACHHOTO
PaBHOMEpPHOE IBUYKEHUE 110 OKPYKHOCTH IIPUKA30M
IIpakTnyeckoe 3anaTue Nel Pemenue 3agau «PaBHOMEpHOE ABMKEHUE» 2 2 Munmncrepcrsa
IIpakTnyeckoe 3ansaTue Ne2 Pemenue 3anau «PaBHOYCKOpPEHHOE IBUKECHHUE 2 2 00pa3oBaHus U HAyKH
Tema 1.2. |Conepskanue yyeGHOro MaTepuasa 8 PO or 17.05.2012 Ne
3aKkoHBbI [IepBe1it 3akoH HeroTona. Cuna. Macca. mnyinbc. 2 1 413
MeEXaHHUKH Bropoii 3akon HptoroHa. OCHOBHOM 3aKOH KJIacCHMYECKOW AMHAMUKH. Tperuit
Herorona 3aKkoH HproTOHA.
3aKOH BCEMHUpHOro TAroTeHus. ['paButanmonHoe mnose. Cuna TsbkecTtu. Bec. 2 1

CriocoOsl U3MepeHust Macchl Tell.
CuJisl B MEXAHUKE.




JlaGopaTropHoe 3ansitue Nel
(ckonpxenust)"

"U3yueHne OCOOEHHOCTEH CHJIBI TPEHHUS

IIpakTuyeckoe 3ausitue Ne 3 Pemenue 3amad no temam «KuHemaTtukay, «3aKOHBI 2
MexaHuku HproToHa»
Tema 1.3. |Conepxxanue y4eGHOro MaTepuaja 6
3aKoHbI 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE JBUKEHHUE. 2
COXpaHEeHUs B |Pabota cmibl. Pabora moreHmuManpHbIX Cwil. MomHocTs. DHeprus. Kunetudeckas
MeXaHHMKe sHeprus. lloteHuuanbHass 3Heprus. 3aKOH COXPAHEHHS MEXAHWYECKOM HSHEPrUH.
[IpuMeHeHne 3aKOHOB COXPAHEHHSL.
IIpakTyeckoe 3ansaTHe Ned4 Pemienue 3a1a4 " 3aKOHBI COXPaHEHUSI B MEXAHUKE» 2
IIpakTuyeckoe 3ansiTue NeS Pemenue 3a1ay "3akoHbI COXpaHEHUSI B MEXaHUKE) 2
Pa3nen 2. OcHOBBI MOJIEKYJIAPHOH (PU3NKHN U TEPMOTUHAMUKH JInuHoCTHBIE,
Tema 2.1. |Conep:xanue yueOHOT0 MaTepuaJia 4 METaNpEeIMETHBIE U
OcHoBbI OcCHOBHbBIE TOJOXEHHUSI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu. Pasmepsl u Macca 2 IIPEAMETHBIC
MOJIEKYJIIPHO-  |MOJIeKyl W aToMoB. bpoyHoBckoe nBumxenue. Huddysus. Cunbl u sHeprus KOMIICTCHLIY B
KHHETHYECKOH | MEXMOJIEKYJSIPHOTO B3aumMojaeHCTBHs. CTpoeHHe Ta3000pa3HbIX, KHIKUX H coorBercTBur ¢ PI'OC
TE€OPUM. TBepAbIX Ted. CKOPOCTHU JABUKEHHUS MOJIEKYI U UX U3MEPEHHUE. CpeaHero o0mero
Mpeanbnblii ra3 |MneansHeiii  ra3.  JlaBnenme ra3za. OCHOBHOE  YpaBHEHHE  MOJICKYJISPHOA o0pa3oBaHusl,
KMHETUYECKOW Teopuu. Temieparypa U €€ wu3MepeHue. [a30Bble 3aKOHBI YTBEPXKACHHOTO
AOCOIOTHBIN HYJIb TeMIEpaTyphl. TepMoaAMHAMUYECKas IIKaIa TEMIIEPATypHl. MIPUKa30M
YpaBHEHHE COCTOSIHUS UICAIBHOIO raza. MoJssipHas ra3oBasi IOCTOSTHHASL. MunucrepcTBa
IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3amau «YpaBHeHue MeHeneena- 2 o0pa3oBaHMs U HAYKH
Knaneiipona. ["'a30BbIe 3aKOHBD» P® o1 17.05.2012 Ne
Tema 2.2. |Conep:xxanue yueOHOIro MaTepuaa 4 413
OcHoBBI OcHOBHbIE MOHATUS U ompenaencHus. BHyTpeHHss 3Heprusi cuctemsl. BHyTpeHHsI 2
TePMOAMHAMMK |dHEprus uaeaidbHOro rasa. Pabota u Termora kak (opMmbl Nepegadyud >HEPruu
u TemoemMKkocTb. Y enbHas TEII0EMKOCTh. Y paBHEHUE TeIuloBoro Oanaxca. [lepBoe
Hayauo TepMOoAMHaMUKU. AnuabaTHbiil mponecc. TeroBele apuratenu. [Tpuniun
JnevicTtBus TeraoBor mamuabl. KIT/] TemmoBoro npurarens.
Bropoe Hayano TepMoauHaMHUKU. XOJIOAWIbHBIE MAlIMHBL. OXpaHa MPUPOBI.
IIpakTuyeckoe 3anaTue Ne7 Pemenue 3amau «llepBblil 3aKOH TEpMOAVMHAMUKH. 2
[TpuMmeHeHre NepBOro 3aKOHa TEPMOAMHAMUKH K U30IIpOLIECCaM».
Tema 2.3. |Copnep:xxanue yueOHOIro MaTepuaa 4
CpoiicTBa Hcnapenue m koHneHcauus. HacbleHHBIH nap UM ero cBoicTBa. AOCONIOTHAs U 2
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napos OTHOCHUTENIbHAsl BIIAXHOCTh Bo3ayxa. Touka pocwl. Kumenue. 3aBucHMOCTB
TEMIIepaTypbl KUIIEHUS OT JAaBieHHs. lleperpeTslii map M €ro HUCIOJNb30BaHHE B
TEXHHKE.
JlaGoparopHoe 3ansiTue Ne2 «/I3mepeHre OTHOCUTENbHOM BIAXKHOCTH BO3lyXa» 2 2
Tema 2.4. |Conep:xaHue y4eOHOro MaTepuaJia 1
CaoiicTBa XapaKTepUCTHKa KUJKOIO COCTOSIHUA BelecTBa. [I0BEpXHOCTHBIN CIIOM JKMIKOCTH. 1 1
JKHAKOCTel OHeprus MOBEPXHOCTHOT'O CJIOS. SIBJIEHUS HA TPaHMIIE )KUIKOCTU C TBEP/BIM TEJIOM.
Kanunnsipusie siBineHus.
Tema 2.5. |Conep:xaHue y4eOHOr0 MaTepuaJia 1
CpoiicTBa XapakTepucTuKa TBEPAOr0 COCTOSHUS BEIIECTBA YTMPYrue CBONCTBA TBEPIBIX TEIN. 1 1
TBEPIBIX TeJ 3akon ['yka. MexaHuueckue CBOMCTBa TBEpABIX Tel. TermaoBoe pacuMpeHue
TBEPABIX TEN U )kuAKOcTer. [l1aBineHune u kpucrauinsanus.
Pazgen 3. DaekTpoanHamMuKka JImuHOCTHBIE,
Tema 3.1 Conepxxanue yueGHOro MaTepuajia 9 MeTaIpeIMETHbIE U
DJleKTpUYecKoe |DJIEKTPUUECKUH 3apsij. 3aKOH COXpaHEHUs MIEKTPUUEcKoro 3apsiaa. 3akoH Kyona. 2 1 MpeAMETHBIC
noJje Onexkrpuueckoe nose. HanpsxkeHHOCTh 3siekTpudeckoro nos. [Ipunnun KOMIIETEHIINH B
cyrnepno3uiuu nosuen. Pabora cun anekrpocraruyeckoro nois. [lorenuan. cootBercTBUU ¢ PI'OC
Pa3HocTh noTeHanoB. DKBUIIOTEHIINATIbHbIE TOBEPXHOCTH. CBS3b MEXTY CpeaHero oo1ero
HANPSDKEHHOCTHIO U PA3HOCTHIO OTEHIIUAIOB 3JIeKTpruuecKoro nos. [IpoBognuku oOpa3oBaHus,
B 2JICKTPUYECKOM MoJie. [Iu3aekTpuKku B aiekTpuueckoM nose. [omspuzanus YTBEP)KIEHHOTO
JUDJIEKTPUKOB. MIPUKa30M
IIpakTuyeckoe 3ansaTue Ne 8 Pemienue 3anay « QneKTpuieckoe moJe 2 2 MunucrepcTsa
IpakTuyeckoe 3anaTue Ne 9 Pemenue 3a1a4u « QIEKTPUIESCKOE TIOJIE) 2 2 00pa3oBaHus U HAYKH
P® o1 17.05.2012 Ne
IIpakTuyeckoe 3ansaTue Nel( 3amuta mopToaro caMoCTOSITENbHBIX PadoT 2 2
Tema 3.1. |Konnencaropsl. CoeiMHEHNE KOHAEHCATOPOB B OaTapero. DHeprus 3apsKeHHOTO 1 1
DJIEKTPUYECKO |KOHJEHCAaTOpa. DHEPTrHsl AIEKTPHUUECKOro MOJIs.
e moJie Apyrue ¢opMbl KOHTPOJsA (cpeaHMid OaJ1I MO TeKyIUMM OIeHKaM
ycrneBaeMoCTH)
Bropoii cemecTp
Tema 3.2/ Conep:xanue yueOHOT0 MaTepHasia 14
3aKoHbI VYcnoBus, HEOOXOIUMBIE JUIsI BO3HHUKHOBEHHUS U TOJJEPKAHHS AIIEKTPUYECKOTO 4 1
NocTOAHHOro  |Toka. Cria TOKa M IJIOTHOCTH ToKa. 3akoH OMa JjIsl ydacTka Lienu. 3aBUCUMOCTh
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TOKa

3JIEKTPUYECKOr0 COINPOTUBIIEHUS OT MaTepuania, JUIMHBI U IUIOLIAJH IIOIEPEYHOrO
CEYCHHUS  MPOBOJHMKA. 3aBUCUMOCTh  CONPOTHUBJICHHS  IPOBOJHUKOB  OT
TeMIEpaTyphl.

OJIC nucrounuka. 3akon Oma 11 ostHoi nenu. CoeAMHEHnEe MPOBOIHUKOB.
CoennHeHNE NCTOUHUKOB 3JIEKTPUUECKOM SHEprun B 6arapero.

TennoBoe neWCTBHE JJICKTPUYECKOTO TOKa. 3akoH Jxoynsa-Jlenma. PaGora u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA.

IIpakTnyeckoe 3ansaTHe Ne 11«3aKoHBI TOCTOSHHOTO TOKa»

JlaGoparopnoe 3ansaTue Ne3 «3ydenne 3akona Oma JiJ1s1 yyacTka 1eIu,
MOCIIEA0BATEIHHOIO U MAPAIIIEIBHOTO COSTUHEHHS IPOBOTHUKOB

JladoparopHasi padora Ne4 «I3mepenue 3/[C u BHyTpeHHEro CONpPOTUBIICHUS
HMCTOYHUKA

Tema 3.3. |Conep:xkanue yueOHOr0 MaTepuajia
DJIEKTPHYECKH | DJIEKTPUUECKUI TOK B MeTaIIax. DIIEKTPOHHBIN ra3. Pabora Beixo/a.
i TOK B | DJIEKTPUYECKHUM TOK B AJIEKTPOIMTAX. DieKTpoau3. 3akoHsl Papazes. [Ipumenenue
Pa3JIMYHBIX JJIEKTPOJIN3A B TEXHUKE.
cpenax DNeKTpUYecKUi TOK B ra3zax u BakyyMme. Monusanus raza. Buabl ra3oBbIX pa3ps10B.
[TonsTue o nnazme. CBoiCTBa U IPUMEHEHUE 3JIEKTPOHHBIX TYYKOB.
DNeKTpUYECKUi TOK B ONYNpoBOAHNKAX. COOCTBEHHAs IPOBOIUMOCTD
MOJIYTIPOBOHUKOB. [10IyIIpOBOAHIKOBBIE IPUOOPHI.
Tema 3.4. |Conep:xxanune yueOHOro MaTepuajia
MarnurHoe Bekrop MHAYKIIMM MarHUTHOTO MoJIs. J[elicTBHE MAarHUTHOIO ITOJIS Ha
noJjie IPSIMOJIMHENHBIN IPOBOJIHUK C TOKOM. 3aKOH AMriepa. B3anmoeicTBie TOKoB.
MarunuTHbIi oTok. PaboTa 1o nepemenieHno B MAarHUTHOM IT10JI€ TIPOBOJTHUKA C
TOKOM.
JleiicTBrEe MarHUTHOTO TOJIA Ha ABMKyIMiics 3apsan. Cuia Jlopenna. Onpenenenue
YIEIBHOTO 3apsifa. Y CKOPUTEIH 3apsKEHHBIX YacTHULL.
Tema 3.5. |Conep:xxanne yueOHOro MaTepuaa
DJIEKTPOMATHHUT | DJIeKTpOMarHUTHas HHAYKIM. Buxpesoe anextpudeckoe mone. CaMOUHIYKIUS.

Hasl HHIYKIHUS

3Hepr1/151 MAar"duTHOTI'O ITOJIA.

IIpakTnyeckoe 3ansaTue Nel2 Pemenne 3anau « MarautHoe nouie.
OneKTpOMarHuTHas MHAYKLUS»

IIpakTnyeckoe 3ansaTue Nel3 Pemenue 3anau « MarautHoe nouie.
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‘ :‘)HGKTpOMaFHI/ITHaH HHAYKOUA

Pa3nen 4. Kojebanusi 1 BOJIHBI JImuHOCTHEIE,
Tema 4.1. |Copep:kanue y4eOHOro MaTepuajia 6 MeTarpeAMETHbIE U
Mexanuueckne |KonebatenbHoe nBmwkenue. ['apmonnyeckue kosnedanus. CBOOOIHBIE MEXaHHUECKUE 4 IIPEIMETHBIC
KoJIeOaHus KojeOanus. JInHelHbple MexaHu4YecKre KojiebaTelbHbIe cucTeMbl. [IpeBpaienue KOMIICTCHIIY B
SHEPTUU MPH KojeOaTeTbHOM JIBUKEHNH. CBOOOHBIE 3aTyXalOINe MEXaHHUECKUE COOTBETCTBUU C
KoseOaHus. BeIHYXIeHHBIC MEXaHUYECKUE KOJICOAHMUS. ®I'OC cpennero
JlabopaTopHoe 3ansiTHe No5S «3yueHune 3aBUCMMOCTH Teproia KoueOaHuit 2 o0wero obpazoBanmusl,
HUTSHOI'O MasATHHUKA OT JUIMHBI HUTH» YTBEPKACHHOIO
Tema 4.2. |Copep:kanue y4eOHOro MaTepuajia 6 MIPUKA30M
Yupyrue Boanbl |[lonepeynsie ¥ MPOJI0JIbHBIE BOIHBI. XapaKTEPUCTUKH BOJIHBI. Y paBHEHUE MJIOCKOU 2 MunmucrepcTsa
Oerymeit BomHbl. aTepdepenmus BomH. [TonsaTre o qudpaknuu BoiaH. 3ByKOBBIE 00pa3oBaHIs 1 HAyKNU
BOIHBIL. YIIbTPa3BYK U €r0 IPUMEHEHHE. P® or 17.05.2012 Ne
IIpakTuyeckoe 3ansitue Nel4 Penenue 3anau «MexaHudeckue KojieOaHust U 2
BOJIHBI»
IIpakTuyeckoe 3ansaTue Ne 15 Pemenne 3agau «Mexanudeckue KoaeOaHus 1 2
BOJIHBD)
Tema 4.3. |Coaep:xanue y4eOHOI0 MaTepuasia 8
DuiekTpoMarHuT |CBOOOHBIE HIIEKTPOMArHUTHBIE KosteOanus. [IpeBparenne sHeprin B 4
Hble KoJIe0aHusl |KoJjeOaTebHOM KOHTYpe. 3aTyXarollne 3J1eKTpOMarHuTHeIe KojeOanus. ['enepatop
He3aTyXaloLUX IEKTPOMAarHUTHBIX KoseOaHuil. BoIHYKIEHHBIE JIEKTPUUECKHE
KoJIe0aHusl.
ITepemeHHbII TOK. EMKOCTHOE M HHIYKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOTO TOKA.
3akon OMa 1Ji 11eTH MepeMEeHHOT0 Toka. PaboTa 1 MOIITHOCTh IEPEMEHHOTO TOKA.
I'enepartopsl Toka. TpanchopmaTopsl. Toku BeICOKOH yacToThl. [lonyuenue,
niepeavya u paciupeielIeHHe IEKTPOIHEPTHH.
Tema 4.4, Conep:xanue yueOHOro MaTepuaJia 4
DJIEKTPOMArHUT | DJIEKTPOMArHUTHOE MOJIe KaK OCOOBII BHJ MaTepUH. DIIEKTPOMArHUTHBIE BOJTHBIL. 2
HblI€ BOJIHbI Bubpatop ['epria. OTKpBITHIHN KosteOaTenbHbII KOHTYD.
Nzo6perenue paano A.C. [Tonossim. [Tonsitue o paguocsssu. [Ipumenenue 2
3JIEKTPOMArHUTHBIX BOJIH.
Pa3nen 5. Onruka
Tema 5.1. |Coaepxanue y4eOHOIro MmaTepuaJia 2
IIpupona ceera |CkOpOCTh pacpoOCTpaHEHHsI CBETA. 3aKOHBI OTPAKEHUSI U IPETIOMIICHUS CBETA. 2
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[Tonnoe orpaxkenue cBera. JInnzel. ['1a3 kak ontuyeckas cucrema. OnTuyeckue
IPUOOPHI.

JIMuHOCTHEIE,
MeTarpeAMETHBIC U

Tema 5.2. Coaep:xxanue yueOHOro MmaTepuaJia 10 MpEAMETHBIC
BoJsiHoBBIC HNurtepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jyuei. TuTepdepenius B 4 KOMIICTCHIINY B
CBOMCTBA cBeTa |TOHKHX IuieHKaxX. [lomockl paBHO# TosmuHbl. Kombiia HetoroHa. Mcnosb3oBanue cootBercTBUU ¢ PI'OC
uHTepdepeHIy B Hayke U TexHuke. Judpaxuus ceera. Judpakuus Ha menu B CPEIHETO 00IIEro
napajuienbHbIX Jiydax. {udpaxumonnas pemetka. [lonstue o ronorpaduu. oOpa3oBaHuUsl,
ITonsipusanus nonepeyHsix BosH. [lonspusanus ceera. /[BolHOE JydenpeaoMICHHE. 2 YTBEPKICHHOTO
[Tonssponnel. Tucnepcus cBera. Bunbl cniektpoB. CriekTpbl ucnyckanusi. CieKTpsl NIpUKa3OM
noryomenus. YipTpaduoneToBoe U HHppakpacHoe u3mydeHus. PeHTreHoBckue Mununcrepcrsa
ayuu. X npupoja u cBoiicTsa. o0pa3oBaHUs U HAYKH
IpakTH4eckoe 3ansaTHe Nel6 Pemenue 3anau «IIpenomienue caera. 2 P® or 17.05.2012 Ne
JudpaxknuoHHas pemeTka»
IpakTnyeckoe 3ansitue Nel7 Pemenue 3agau «lIpenomienue cera. 2
JudpaxknuoHHas pemeTka»
Paznen 6. CiennajibHasi TEOPUS OTHOCHTEIbHOCTH
Tema 6.1 Conep:xanue yueOHOTo MaTepHaJia 4
CnennanbHas WHBapuaHTHOCT MoOAyJid cKopocTH B Bakyyme. Ilocrynmarel OliHmireliHa. 2
TeopHs ITpocTpaHCcTBO M BpeMs CIIELIUATIBbHOW TEOPUU OTHOCUTENBHOCTH.
OTHOCUTENBbHOCTH |CBSI3b Macchl M SHEPTUU CBOOOIHOM YaCTHUIIbl. DHEPTHUS OKOS 2
Pa3nes 7. JneMeHTHI KBAaHTOBOI (pU3MKH
Tema 7.1. |Conepxanue y4eO0HOro MaTepuaJia 6
KBanToBas TennoBoe n3nyyenue. Pacnipenenenue sHepriuu B CEKTpe a0COIOTHO YEPHOTO 2
ONTHKA Tena.
KBanrtoBas runotesa [Tnanka. ®otonsl. Buennuii Gpotosnexkrpuueckuii 3 hexT.
Buyrpennunii poroaddext. Tunst porosnementon. /laBienue csera. [lonsarue o
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA.
IIpakTHyeckoe 3ansitue Nel8 Pemenue 3anau "®@opmyna DUHIITENHA 11 2
dororddexra. DoToHb"
IpakTnyeckoe 3ausitue Nel9 Pemenue 3agau no reme «KBaHTOBas ONTHKAY 2
Tema 7.2. |Conepxxanue y4eOHOIo MaTepuaJia 5
®usuka aroMa  |Pa3BuTHe B3IIIA70B HAa CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B @aTOMHBIX CIIEKTpax 2

Bojiopona. SnepHast moaens atoma. OnbITel J. Pezepdopaa.
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Mogens atroma Bosopoaa no H. bopy. ['mnotesa ne bpoitnsa. CooTHomenue 3
HeomnpeaeneHHoctel ['elizenbepra. KBaHToBBIC TeHEPATOPHI.
Tema 7.3. |Conepxxanue yueOHOro MaTepuasa 8
Du3uka EctecTBeHHas painoakTUBHOCTb. 3aKOH PaIiOaKTUBHOTO pacnana. CrocoObl 4
aTOMHOIO siipa  |HAOIIOJEHUS U PErUCTpalNK 3apsHKeHHBIX yacTull. Ddext Bapunona-Uepenkosa.
CtpoeHue aTOMHOTO sijipa.
JedexT Macchl, SHEeprus CBSA3HM U YCTOMUYHUBOCTh ATOMHBIX SiAep. SAepHbIe peaKIiH. 4
HckyccTBeHHas painOakTUBHOCTG. Jlenenue Tskenbix saep. Llennas saepHas
peakuus. YnpasisieMas IenHas peakuus. Snepubii peaktop. [lonydyenue
paauoaKTUBHBIX M30TOIOB U X NIpUMEHeHue. bruonorniyeckoe nencTue
PaAMOAKTUBHBIX U31y4YEeHUN. DJI€eMEHTapHbIC YACTHUIIbI.
Koncyabranus 3
I[IpoMe:xxyTOUYHAsI aTTeCTALMS - IK3aMeH 12
HToro no nucuMIInHe: 155
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3. VCJIOBUSI  PEAJIMBAIIMM  TPOTPAMMBI  YUYEBHOIA
JACHUILIAHBI

3.1 TpeboBanus K MHHHUMAJIbHOMY MaTepHAJbHO-TEXHHUYECKOMY
o0ecreyeHU 0 y4eOHO! TMCIUIIIUHBI:

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Haiauuus y4eOHOro KaOuHeTa
1076370978

MynapTUMEIUIHBIA KOMIUIEKC. KOMMOBIOTED HMMEET AOCTYNl B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEIBHYIO CPEAY OpPTaHU3aAlMHU, K DJIEKTPOHHO-O0MOINOTEYHBIM
CUCTEMaM, BBIXOJ] B TIJ00aJdbHYI0 CeTh VIHTEpHET, OCHAIleH JHUIICH3UOHHBIM
IPOrpaMMHBIM 00€CTICUCHUEM.

Pabouee wmecto mnpemnomaBarens, paboune wmecta oOywaromuxcs (25 wecrt),
KOMIUIEKT Y4€0HO-METOJIUYECKOW TOKYMEHTAlMH, MOOWJIbHBIA MPOEKTOpP 3BE3AHOTO
Heba, KapThl U TJIOOYCHI, TAOMUIBI CTPOCHUSI COTHEYHON CHUCTEMBI, HAOOp omThka — 3
IIT.; HAOOp AJIEKTPOJMHAMHMKAa — 3 MIT.; HAOOp anekTpuuectBa — 3 wmt. [IpubGopsl
JEMOHCTPALIMOHHBIE: aMIIEpPMETP JIEMOHCTpauuMoHHbIM (1udpoBoil); TpaHchopmaTop
yHUBEpCanbHbIM.  KOMIBIOTEpHAsT  M3MEpUTENbHAsA  CHUCTEMA:  KOMIIBIOTEPHBIN
M3MEPUTENIbHBIN OJIOK; TaT4yuK 00bEMa raza. Monenu: MoAenb IBUraTesisi BHYTPEHHETO
CrOpaHus; MOJENb  BJEKTPOMAarHUTHOTO  pele  JEMOHCTPAallMOHHAsg,  MOJEJb
PaBHOMEPHOT'O JIBWKEHUS; MOJIE]Ib KUHETHUYECKOW Teopuu razoB. OO0opynoBaHue is
paboThI C JIEKTPOHHBIMU KOMIOHEHTaMu (MOHTaKHO-peMOHTHAasI yCcTaHOBKa ""Maructp
[120-UKM-A" 300x300mm; 220B; 31€KTpOHHBIA KOHCTPYKTOP «3HATOK». MasTHHUK
anekTpoctarnueckuil. Tabmuia aemMoHcTpannoHHass «MHoxuTenn u npuctaBku CH».
VYyebHbie BUI€ODUITBMBI.

JInst AMCUUIUIMHBI ACTPOHOMMS:

Kommnac,

I'noGyc JIyHbI ¢ MOJCBETKOM,

IlopTpeThl yUeHBIX.

Crenp «Tabmuma /.M. MenaeneeBay.

Crenp ¢ Bbicka3zbiBaHueM A. DitHmTeitHa. MTHopManmoHHBIN CTEH]I.

[makarsi:

«IlIxana aneKTpOMarHUTHBIX KosebaHui», «ColHeyHas: cUCTeEMay.

Cron yyeHu4ecKkuid, CTyl YYEHUUECKU, MapKepHas JO0CKa, CTOJI MIPENOIaBaTeNs C
AIMAKAMU 711 XpaHeHHUs] WM TyMOO#, Kpeclio mpernojaBatTess, mkad s XpaHCHUs
y4eOHBIX TOCOOUH, J0CKa MPOOKOBas/AOCKAa MarHUTHO-MapKepHas, ceTeBOW (UIBTP,
HNHTepakTHBHBIN TPOrpaMMHO-aNNapaTHbIi KOMIUIEKC MOOWIBHBIN WIIM CTallMOHAPHBIN
(nporpammuoe obecmeuenune (I10), mpoekTop, KOMMBIOTEp TMpenoaaBaTeNst C
nepudepueii/HoyToyk (JIMLIEH3UOHHOE MpOTrpaMMHOE obecrieueHue (ITO),
00pa3oBaTeNIbHBIM KOHTEHT M CUCTEMa 3allUuThl OT BpeaoHocHOM uHdopmaruu, 110 ms
udpoBoil  1adopaTopuu, C BO3MOXHOCTBIO OHJIAWH ONpOca), HKpPaH MPOEKTOpa,
mupposbie YMK, cTenp, miakaTHULA.

3.2. YueOHO-MeTOqMYeCKOe U HH(OPMALMOHHOE o0ecreyeHne peau3anun
yueOHO TUCIUILINHBI
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OcHoBHbIE yUeOHbIe U3TAHUS

1. JmutpueBa B.®D. ®Ousuka pis npodeccuii U CHENUATBHOCTEN TEXHUYECKOTO
npodums: yueOHUK Ul CTY. YUpexkaeHui cpe. npod. odpazosanus /B.®. Jmurpuesa.
- 8-e u3n., crep. - M.: M3narensckuii neHTp «Akagemus», 2022. — 496 c. B nep. ISBN
978-5-4468-9245-7

2. JmurtpueBa B.®D. ®duszuka mis mpodeccuii M CreNHAIbHOCTEH TEXHUYECKOTO
npoduis: JlaGopaTopHbelii mpakTukyMm: ydeOHoe mnocobue/ B.®. Imurpuera, A.B.
Kopxkye, O.B. Myprazuna : (5-¢ wusn.) (B oanekTtpoHHOM (Qopmare) 2022
https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanammnuukop, H. II. ®usuka B 2 4. Yacte 1 : y4eOHMK W TPAKTHKyM IS
cpenHero mpohecCuoHATBHOTO oOpa3oBanus / H. II. KanamHaukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u gon. — Mocksa: MznmarensctBo FOpaiit, 2022.
— 254 ¢. — (IlpodeccrnonanpHoe obpazoBanue). — ISBN 978-5-534-09159-5.

— Texcr: anexkrponnsiit // DBC KOpaiit [caiit]. — URL.: https://urait.ru/

4. KanamuukoB, H. II. ®usuka B 2 4u. Yacth 2 : y4eOHUK U NPAKTUKYM JIJIsi
cpeaHero npoheccCuoHaIbHOTO obpa3zoBanus / H. II. KananrHukos,
C. E. MypaBbeB. — 2-e u3., ucnp. u gon. — Mocksa: M3matensctBo [Opaiit, 2022,
— 244 c. — (IlpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-09161-8.-Tekcr:
anektponnbii // DBC FOpaiit [caitr]. — URL.: https://urait.ru/

5. Jloreunenko O.B. ®uzuka: yuebnuk /O.B. Jlorsunenko.- Mocka: KHOPYC,
2022.- 342c.- (Cpennee npodeccuonanbHoe oopazoanue). ISBN 978-5- 406-06464-1

JlonoTHUTEIbHbIE Y4eOHbIe H3TaHusA

6. Mycun, 0. P. ®usuka: konebaHus, ONTHKA, KBaHTOBas (U3MKA: ydeOHOE
nocobue i cpeanero npodeccuonanbHoro obpazosanus / HO. P. Mycun. 2-¢ usf.,
ucrip. u gon. — MockBa: WM3pgarensctBo IOpaiit, 2022. — 329 c¢c. —
(ITpodbeccnonanpuoe obOpazoBanme). — ISBN  978-5-534-03540-7. —  Tekcr:
anektpoHHbIi // DBC FOpaiit [caiit]. — URL.: https://urait.ru/

7. Mycun, 0. P. ®u3nka: MexaHuKa CIUIONIHBIX Cpell, MOJICKYJisipHas pusnuka u
TepMOJMHAMHUKA: y4eOHOE Mocodue M cpeaHero npodecCuoHaIbHOTO 00pa3oBaHus /
10. P. Mycun. — 2-e¢ u3n., ucnp. u gon. — Mocksa: MUznatensctBo FOpaiit, 2022. —
163 c¢. — (Ilpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-03000-6. — Tekcr:
anektponnbiii // OBC HOpaiit [caitt]. — URL: https://urait.ru/bcode/

HNuTepHeT-pecypcesl

8. www.fcior.edu.ru (DenepanbHblii  TIEHTp  WH(DOPMAIMOHHO-
00pa30BaTeIbLHBIX PECYPCOB)

9. www.dic.academic.ru (Akagemuk. CaoBapH U SHIIUKJIOIIE TN )

10. www.booksgid.com (DnexTpoHHas OMOIHOTEKA)

11. www.globalteka.ru ('noGanpHas  6uOIMOTEKA  AIEKTPOHHBIX

eCypcoB

12. www.window.edu.ru (EnuHoe 0KHO JIOCTyIa K 00pa30oBaTeIbHBIMPECYpcam)

13. www.st-books.ru (JIyurrast yaeOHas TuTeparypa)

14. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbHbIHM TOPTAN)

15. www.ru/book (DnekrponHas 6MOIMOTEYHAS CHCTEMA)

16. www.alleng.ru/edu/phys.htm (O6pa3oBaTenbHbie pecypchbl MHTEpHETA

- ®dusuka)
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.alleng.ru/edu/phys.htm

17. www.school-collection.edu.ru (Equuas  kosutekumsi  1u(POBBIX
00pa30BaTEIbLHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YuebHo-MeToanyeckas razera «Pusuka»)

20. www.n-t.ru/nl/fz (HoGeneBckue yaypearsl 110 (pU3HKE)

21. www.nuclphys.sinp.msu.ru (SIxepnas ¢usnka B Marepuere)

22. www.college.ru/fizika (IToaroroska x EI'9)

23. www.kvant.mccme.ru OKypaaa «Kanty)

24. www.yos.ru/natural-sciences/html OKypuai «IlyTs B HAayKy»)

MeTtoanyeckue yKazaHusl Uil o0y4yamouuxcsi 10  OCBOEHHIO
AUCUMIITHHBI

25. Meronudeckue yKa3aHusl Ui OOYYAIOUIMXCS MO BBIOJHEHUIO
MPaKTUYECKHUX padoT.

26. MeTtoanueckue yKkazaHust Uit OOy4alolIMXCsl 10 BBIIOJHEHUIO

1abopaToOpHBIX paboT
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4. KOHTPOJIb MU OHEHKA PE3YJIIBTATOB OCBOEHUA

JTYYEBHON NCIATIJIMHBI

4.1.

q)Ole)I H METOAbI KOHTPOJISAA U OIICHKH PE3YyJbTaTOB oﬁyqennﬂ

PesyiabTaTnl 00yyeHus

DopMBbI U METO/IbI
KOHTPOJIS 1
OIIEHKH
pe3yJabTaToB
o0yueHust

JUYHOCHIHbLE:
- OCO3HAaHHE OOYyYaIOUIMMHCS POCCHUUCKON Tpa)KIaHCKOMI
UJEHTUYHOCTH;
- T'OTOBHOCTb K CaMOpa3BUTUIO, CaMOCTOATCIIbHOCTH u
CaMOOIIPE/ICIICHUIO;

-HaJIMYMe MOTUBALIMU K OOYYEHHUIO U JINYHOCTHOMY Pa3BUTHIO;

- 1IEJICHANPABIEHHOE PA3BUTHE BHYTPEHHEH MO3ULMH JIMYHOCTH
Ha OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEW Hapol0B Poccuiickoit
®denepanny, UCTOPUUYECKUX W HALMOHAIBHO-KYJIBTYPHBIX TpaaMIIUH,
(GopMUpOBAaHHE  CHUCTEMBl  3HAYUMBIX LEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, AHTHUKOPPYINLUMUOHHOTO MHUPOBO33PEHUS, IPABOCO3HAHMS,
HKOJIOTUYECKON KYJIBTYPBI, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
JKU3HEHHbIE I1JIaHBI;

- YyBCTBO TOPJOCTH M YB@)KE€HUS K HUCTOPUU U JOCTHUKEHUSIM
OTEUYECTBEHHOU (hM3MUECKON Hayku; (pU3MUeCKH rpaMOTHOE MOBEICHUE
B MPOQPECCHOHAIBHOW JEATEILHOCTH M OBITY TIpU OOpalleHHH C
npubopaMu U yCTPOHUCTBAMHU;

- TOTOBHOCTh K TPOJOJDKEHHIO OOpa30BaHHS M TIOBBIIMICHUS
KBaTM(pUKAMKM B H30paHHOM mNpodeccHoHANIbHOW JeATeTbHOCTH H
00BEKTUBHOE OCO3HAHHUE POJIH PU3NUECKUX KOMIIETEHIINH B 3TOM;

- YMEHHE UCIOJIb30BATh JOCTH)KEHUSI COBPEMEHHON (hr3nYecKoi
HAayKM W (QU3NYECKUX TEXHOJIOTMHA JJisl TOBBIIIEHUS COOCTBEHHOIO
MHTEJUIEKTYaJbHOTO Ppa3BUTUS B BBIOpaHHOH MpodeccHoHaIbHOM
JeSITEIIbHOCTH;

- YMEHHME CaMOCTOATENbHO JOObIBaTb HOBBIE s cels
¢bu3nyecKkue 3HAHUS, WCIOJIB3YSA JUISl 3TOTO JOCTYNHbIE HCTOYHUKU
uHpOpMaInu;

- YMEHHUE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMOOTHOLICHHS B
KOMaH/Ie 110 PEeIIeHUI0 OOIINX 3a1a4;

- YMEHHE YIpPaBIATh CBOEW MO3HABATEIBHOM JESATENBHOCTHIO,
IPOBOJUTH CaMOOLIEHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaJbHOTO
pa3BUTHS;

mem anpeomemuble:
- HCIIOJBb30BaHUEC Ppa3JIMIHBIX BUJ0B MO3HABaTEIbHOI
ACATCIIBHOCTH  [JIA  PCIICHUA q)HSI/I‘IeCKI/IX 3aga4, IMPUMCHCHUEC

OCHOBHBIX METOJIOB IMO3HaHMA (HAOJIIOJEHUS, ONMUCAHUS, MU3MEpPEHHUs,
OKCIIEPUMEHTA) JJisi MU3YYEHHUs PAa3IMYHBIX CTOPOH OKpY)Karolen
JENCTBUTENBHOCTH;

- HCIIOJIb30BAHHWE OCHOBHBIX HWHTEIJIEKTYalbHBIX OIEPALIii:
MOCTAaHOBKM 33/1a4M, (OPMYJIMPOBAHMS TMIIOTE3bl, aHAJN3a U CHUHTE3a,
CpaBHEHMs, O0OOLIEHMs, CHUCTEeMaTU3alUH, BBIABICHUS NPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, IOMCKA aHAJOroB, (JOPMYIHUPOBAHUS BBIBOJIOB

Tekyiuii KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTANBHBII);

- TECTUPOBAHUE;

- BBITIOJTHCHHE
IIACbMEHHOU
paboThI;

- BBITIOJTHEHUE
MPAKTUYECKOU
paboThI
(MHIMBUYyaNbHAS
dbopma paboThI)

- BBITIOJTHEHUE
nabopaTopHOI
paboTsl
(bpoHTanbHAS
dbopma paboThI)

[Ipomexyrounas
aTTecranus B 1
cemectpe B popme
npyrue Gopmbl
KOHTPOJIS (CpeTHuM
6aJu1 O TEKYLIUM
OLIEHKaM
yCIIEBaeMOCTH ), BO 2
cemectpe — B hopme
9K3aMeHa.

Meron npoBeieHus
MIPOMEXKYTOUHON
aTTecTaluu -
BBITNIOJTHEHHE
KOMIUIEKCHOTO
9K3aMEHAIlMOHHOTO
3a1aHUS
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JUISL U3YUYEHHS] Pa3IMYHBIX CTOPOH (U3NYECKHX OOBEKTOB, SIBJICHUH U
IPOIIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIMUMOCTb CTAJKHUBATBHCS B
npodeccuoHabHON cepe;

- yYMEHHME TIE€HEpUpOBaTh UAEH U OIPEAEIATh CPEACTBA,
HEOOXOUMBIE JJIS UX pealu3alliy;

- YMEHHE UCII0JIb30BaTh Pa3IMUHblE UCTOYHUKHU JJIS MOJIYyYEHUS
buznyeckoit uHGOpMaIK, OIIEHUBATh €€ JOCTOBEPHOCTD;

- yYMEHHE AaHAJIM3UPOBATh W TMPEACTABIATH HHPOPMALUIO B
pa3IMYHbIX BUJAX;

- yMeHHe MYyOJMYHO HPEICTaBIATh PE3YJbTaThl COOCTBEHHOTO
UCCJIEIOBAHMSI, BECTU IUCKYCCHUU, AOCTYIIHO M TapMOHUYHO coueTas
conepxanue u (HopMbI PeACTaBIIEMON HHPOPMALIUY;

npeomemmuwle:

1)  chopMHPOBAaHHOCTH IIOHUMAaHHS  POAHM  (H3UKH B
YKOHOMHYECKOU, TEXHOJIOTUICCKOU, COIMATBHON M ITUYECKOU cdhepax
NESTEIbHOCTH 4YeNIOBeKa; pONu W MecTa (PU3MKU B COBPEMEHHOM
HAay4YHOM KapTHHE MHpa; pOJIM AaCTPOHOMMM B  IPAKTHYECKOU
NESTENIbHOCTH  YeJoBeKa M JalbHEHWIIeM HayYHO-TEXHUYECKOM
pa3BUTHY;

2) chOpMHpPOBAHHOCTH CHUCTEMBI 3HAHUH O (UIUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsX, ACHCTBYIOUIMX Ha YpPOBHAX
MUKpPOMHpPA, MakpoMHpa M Meramupa, MpeAcTaBlIeHUN O BceoOIlIeM
xapaktepe (U3MYECKHMX 3aKOHOB; MPEIACTABICHHA O CTPYKType
MOCTPOCHUS (PUBNYECKOW TEOPHH, YTO TIO3BOJIUT OCO3HATH POJIb
(yHIaMEHTAJIbHbIX  3aKOHOB M  IPHUHIMIOB B  COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJE, OHATH IPAHUIBI IPUMEHUMOCTH TEOPHIA,
BO3MOXXHOCTH WX TPUMEHEHMs ISl OMHCAHMSI €CTECTBEHHOHAYUYHBIX
SIBJIEHUW U IPOLIECCOB;

3)  chopMHpPOBAaHHOCTP  YMEHHUS  pa3iMyaTh  YCIOBHS
OPUMEHUMOCTH MoJjieneill (pu3MYecKux Tel M HpPOLEecCcoB (SIBIEHUI):
MHepLuaIbHas cucrema oTcyerTa, MaTepuaabHas TOUKa,
PaBHOYCKOPEHHOE JABHM)KEHHE, CBOOOHOE MaIeHHEe, a0COIOTHO yIpyras
nedopmarusi, aOCOMIOTHO yOpyroe W aOCOJMIOTHO  HEYIpPYroe
CTOJIKHOBEHUS, Mozene  rasa, KUAKOCTH U TBEpIOTo
(KpUCTAJUTMYECKOTO) Tejla, WICATbHOTO Ta3a, TOYEHHBIA 3apsl,
OIHOPOAHOE DJIEKTPUYECKOE TII0JE€, OAHOPOJHOE MAarHUTHOE TOJE,
rapMOHHYECKHE KoyieOaHUsl, MaTEeMaTHUUYECKUH MasTHUK, WJeaJIbHbINA
OPY)XUHHBIH ~ MasfTHUK, TapMOHMYECKHE  BOJHBI,  HJICAIbHBIN
KOoJieOaTeNbHBIA KOHTYp, TOHKasl JMH3a; MOJENed aroMa, aTOMHOTO
A7Ipa U KBAaHTOBOM MOJIEIIN CBETA,

4)  chOPMHPOBAHHOCTH YMECHHS OOBACHATH OCOOCHHOCTH
npoTeKaHus GU3NYECKUX SIBICHUI: MEXaHNYECKOE JIBUKEHUE, TEIIOBOE
JBUKEHHE YacTHUI[ BEIIeCTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE
nBWKeHue, 1udQy3us, HcIapeHue, KUIMEeHWe U KOHJCHcalus,
IUTaBJIEHWE M KPUCTAJUIM3alUsl, HAINpPaBICHHOCTh TeIUIONepeiadH,
AIIEKTPU3ALNN TEJl, SKBUIIOTEHIIMAIIBHOCTH TOBEPXHOCTH 3apSKEHHOIO
MPOBOAHMKA,  JJEKTPOMAarHUTHOM  WHAYKLUHUH,  CAMOMHIYKIIUH,
3aBUCHUMOCTH COIIPOTUBIIEHMSI MOJIYIPOBOAHUKOB "p-" M "n-TUnoB" oT
TEMIEpaTypbl, pe30oHaHca, UHTepdepeHun BOJH, JUpaKIUH,
JUCIIEPCUH,  TIOJIHOTO  BHYTPEHHEro  OTpaxeHus, (PoTodpdexr,
dusnyecKkue NPUHLHUIBI CIEKTPAIbHOIO aHaiu3a U paboThl Jaszepa,
"anpda-" u "Oera-" pacnasl sAep, raMMa-u3IydeHHUE SEp;
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5)  chopMHUpPOBAaHHOCTH  YMCHHMI  HPUMEHSITH  3aKOHBI
KJIACCMYECKONW MEXaHHMKH, MOJEKYIIpHOW (PU3MKU M TEPMOIAMHAMUKH,
INEKTPOJAMHAMUKY, KBAaHTOBOM (HM3UKH Ui aHAIM3a U OOBICHEHUS
SIBJICHUM MHKPOMHpA, MaKpoMUpa W Meramupa, pa3jaudarb YCJIOBHS
(rpaHmIBI, 00TACTH) MPUMEHUMOCTH (PU3NYCCKUX 3aKOHOB, MOHHMATH
BCceoOLuMil xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
MEXaHUYECKOM DHEPruu, 3aKOH COXPAaHEHUs UMIIYJIbCA, 3aKOH
BCEMHUPHOI'O TATOTEHUS, IEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAHEHHUs AIIEKTPUUYECKOTO 3aps]a, 3aKOH COXPAHEHMs SHEPIuu) U
OrPaHUYEHHOCTh HCIIOJIb30BAHMS YACTHBIX 3AaKOHOB; AHAJINU3UPOBATH
¢u3nvecKrue MpoLEecChl, MCIOJb3Ys] OCHOBHBIE MOJOXKEHHS, 3aKOHBI H
3aKOHOMEPHOCTM  OTHOCHUTEJIBHOCTh  MEXaHWYECKOI'O  JIBHXKEHMS,
(hopMyIIbI KHHEMATHKH PABHOYCKOPEHHOTO JBIKCHUS, TPEOOpa3OBaHUS
lanunes nnst ckopocTH W mepeMelleHus, Tpu 3akoHa HproToHa,
NPUHIIMI OTHOCUTEIBHOCTH ['aymiiesi, 3aKOH BCEMUPHOIO TATOTCHUS,
3aKOHBl COXPAHEHHUs UMIIYJIbCA W MEXAHUYECKOM HHEpPruu, CBs3b
paboOTBl CWJIBI C M3MEHEHHEM MEXaHWYeCKOW OJHEPruH, YCIOBHUS
paBHOBECHsI TBEPIOIO Tejia; CBA3b JAABJICHUS HACAIBHOIO Trasza co
CpPEIHEM  KUHETUYECKOM  DHEprued  TEIVIOBOIO  JBWJKECHHS U
KOHLIGHTpAallUEe €ro MOJIEKYJ, CBsI3b TEMIIEpaTypbl BEIIECTBA CO
CpeaHEd KHHETUYECKOW JHEpPrHuell €ero 4YacTull, CBS3b JaBJICHUS
UJICAbHOIO ra3a ¢ KOHLEHTpauued MOJIEKYJI M €ro TeMIlepaTypoi,
ypaBHeHue MeHeneeBa-Kianelpona, nepBblid 3aKOH TEPMOJINHAMUKM,
3aKOH COXPaHEHHUs FHEPTUU B TEIJIOBBIX MPOLECCaX; 3aKOH COXPAaHEHUs
JJIEKTPUYECKOTO  3apsna,  3akoH  KyloHa,  ITOTEHUIMAIbHOCTH
3JEKTPOCTATUYECKOrO MO, MPUHLMI CYNEPHO3ULUU AIIEKTPUUECKUX
noneit, 3akona Kymona; 3akonsl Oma 1 y4yacTKa LENMH W ISt
3aMKHYTOW DJJIEKTPUYECKOW 1enu, 3akoH JDxoymaJlenna, 3akoH
JJIEKTPOMAarHUTHOM  MHAYKUWHW,  IpaBuiao  JIeHma,  mocTynaThl
CHELUAJbHOM TEOpUHM OTHOCUTENIBHOCTH OWHIITEIHA, YpaBHEHHE
OiHmTeHa g ¢ororddekra, nepBbiii 1 BTopoil mocrynarel bopa,
MIPUHIIMIT HEeoNpeaeneHHoCcTH [ eii3enOepra, 3aKOH COXpaHEHHUs 3apAna,
MacCoBOIO 4YHMCJIa W DHEPrMM B SACPHBIX PpEAKIUAX, 3aKOH
PaaMOaKTUBHOIO pacnaja;

6) copMUPOBAHHOCTh YMEHHI MPUMEHSITH OCHOBOIIOJIATAIOIIHE
ACTPOHOMHUYECKHE TIIOHATHS, TEOPUM W 3aKOHBl Ui aHajuu3a W
OOBsICHEHUST (PU3UYECKUX MPOIECCOB IMPOUCXOANINX Ha 3Be3/aX, B
3BE3JHBIX CUCTEMAX, B MEKTaAJIAKTUYECKON cpefie; IBUKEHHsI HEOECHBIX
TEJ, DBOJIFOIUHU 3Be31 U BceneHHOM;

7) chopMHUPOBAHHOCTH YMEHHH HCCICIOBATh U aHAIM3HPOBATH
pasHOOOpa3Hble (u3Muyeckre SBICHUS M CBOWCTBA  OOBEKTOB,
MIPOBOJIUTH  CAMOCTOATENIbBHBIE  MCCIIEIOBAHHWS B  PEAIBHBIX W
nabopaTOPHBIX YCIOBUSAX, YUTaTh M aHAJIU3UPOBATH XapaKTEPUCTHKHU
prOOPOB U YCTPONCTB, OOBICHATH MPUHIHUIBI X PAaOOTHI;

8) chopMUPOBAHHOCTH TPEICTABICHUI O METOAAX TMOIYyYCHHUS
Hay4YHbIX  ACTPOHOMMYECKUX  3HAHUH;  BJIAQJCHHE  YMEHUSIMHU
CaMOCTOSITENIbHO  (OPMYJIHUpOBaTh 1€1b HCCIEN0oBaHus (IpOEKTa),
BBIJIBUTaTh THUMOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATAKOLIUX
(Gu3NYeCKUX  3aKOHOMEPHOCTEW M 3aKOHOB, MPOBEPATH  HX
AKCIEPUMEHTAIbHBIMUA ~ CPEJICTBAMM; IUIAHUPOBaTh M MPOBOJUTH
¢u3znueckue  AKCHEPUMEHTBHI,  OMHUCHIBATH u aHAJIN3UPOBAThH
MOJIYYEHHYIO TIPH BBIMOTHEHUH YKCTIIEpUMEHTa HHPOPMAITHUIO,

21




OTIPEIeNIATh IOCTOBEPHOCTH MOIYYEHHOTO Pe3yJibTaTa;

9) chopMHPOBAHHOCTL YMCHHS PpEIIaTh PacyYEeTHBIC 3aJaud C
SBHO 3a/JIaHHOM W HESBHO 3aJlaHHOW (U3WYECKOW MOJENbI0: Ha
OCHOBAaHUM aHajM3a yCIOBUS BBIOMpaTh (QU3UYECKHE MOJIENH,
OTBEYAIOLIME TPEOOBAHMAM 3a/]a4H, MPUMEHATH (OPMYJbI, 3aKOHBHI,
3aKOHOMEPHOCTH U TMOCTyJnaThl  (U3MYECKUX  TEOpUd  IpH
MCTOJIb30BAHUU MAaTEMAaTUYECKUX METOJIOB PEIICHHS 3ajad, IPOBOAUTH
pacueTel Ha OCHOBAaHMM HMEIOIIUXCS JIaHHBIX, aHaJIU3UPOBATH
pe3yabTaThl W KOPPEKTHPOBATH METOABI PpEHICHUS C  y4eToM
MOJIYYEHHBIX PE3y/bTAaTOB; pellaTh KaueCTBEHHbIEC 3a/lauM, TpeOyrolne
NPUMEHEHHS 3HAHUK M3 Pa3HBIX Pa3/ieioB IIKOJBLHOTO Kypca (pU3UKH, a
TaKxe UHTErpanuu 3HaHUU u3 JIPYTHUX MPEeIMETOB
€CTeCTBEHHOHAYYHOTO IIMKJA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY
paccyXJeHuil ¢ Omopoi Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nuecKue SBICHMUS;

10) chopMHUPOBAaHHOCTH YMEHHI aHAIM3UPOBATH U OICHUBATH
MOCTICICTBUS OBITOBOM M TPOM3BOJCTBEHHOM AEATEIHHOCTH YEIOBEKa,
CBSI3aHHON C (PU3MYECKUMH MpOLIECCaMU, C TMO3ULUN IKOIOTUYECKOM
0€30MacHOCTH; NpeCTaBICHUN 0 panroHaITFHOM
MPUPOAONONB30BaHUU, @  TaKXKe  Pa3yMHOM  HUCIHOJb30BaHUU
JOCTUKEHUM HAyKh M TEXHOJOTMWA JUId JAJIbHEHIIEro pa3BUTHUS
YeJI0BEYECKOro 00IIECTBA;

11) oBnameHWe  Pa3IUYHBIMH  criocobamu  pabOThI €
uHpopmanuerd  (QU3MYECKOrO  COAEPXKAHHUA C  HCIIOJIb30BAHHEM
COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJIOTUH, pa3BUTHE YMEHHM
KPUTHUYECKOTO aHallu3a M OIEHKH JOCTOBEPHOCTH MOJIy4yaeMoOi
nH(popMaLuu;

12) oBnageHHWe OPraHU3AlMOHHBIME W [MO3HABATEIbHBIMHU
YMEHHUSMH CaMOCTOSITETIHHOTO TPUOOPETEHHs HOBBIX 3HAaHUA B
Iporecce BBINOJHEHHUS TNPOEKTHBIX M Yy4eOHO-MCCIEOBATEIbCKUX
pabot, yMeHHsIMH pPa0OTaTh B TPYIIIE C BBHIMOJHEHHUEM PAa3IMYHBIX
COLIMATIBHBIX POJIeH, TIIaHUPOBaTh pabOTy TPYIIBL, PaAIHOHATHHO
pacrpenenarTh IesTeNbHOCTh B HECTAHAAPTHBIX CUTYaIUsIX, aJJeKBaTHO
OLIEHUBATh BKJIAJ KaKJOI'O U3 YYAaCTHUKOB TIpYMIbl B peEIIEHUE
paccMaTpuBaeMoi TpoOIeMBbI;

13) c(OPMHPOBAHHOCTH MOTHBALNH K Oynymei
npodecCHOHATBEHON JeSITeTbHOCTH o CTEUATBHOCTSAM
(U3NKOTEXHUUECKOTO MPOHIIS.

4.2. M@oHA OUEHOYHbIX CPeACTB /AJsi TMPOBeJeHHUs] MPOMEKYTOYHOI
arrecTanuy 00y4arIUXCH M0 AUCHHUILINHE

Iloka3aTesm U KPpUTEPUN OLICHUBAHUS KOMIIETEH UM

IloxazaTtenn © KpUTEPUU OLICHWBAHUSA KOMIIETCHIIMM, OINMWCAHUE MK
OIICHUBAHMS COJIEPIKATCS B MPHIIOKEHUH 1.

KoHTpoJibHBIE U TeCTOBbIE 3aIaHUS

KonTpoJibHBIE 3a1aHUs COIepKATCs B MPHIIOKEHUH 1.

MeToanyecKkue MaTepUuaIbl
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MeToauueckue MaTepuabl, ONMPeAEAONIe IPOLEAYPbl OLIEHUBAHUS 3HAHU,
YMEHHUH, XapakTepu3ymomux (OpMHUPOBAHME KOMIIETEHIMM, coaepxkarcs B
npuioxeHuu 1.
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Ipunoxenne 1
KoHTpo/IbHO-011€eHOYHBIE CPeICTBA
1715l TPOBEAeHUsI MPOMEKYTOYHON aTTeCTAIINU MO TUCHHIIHHE
OV .09 ®PU3UKA (YTJIYBJIEHHBIN YPOBEHbD)

1.1. ®opma npoMe:KyTOUHOM aTTecTAIMH  IK3aMeH (2 ceMecTp).

1.2. Cucrema oueHUBAHHUS Pe3y/IbTATOB BHINOJTHEHH 3aAaHMIT

OI_ICHI/IBaHI/Ie PE3YIbTATOB BBIINTIOJIHCHU A 3a)1aH1/1171 HpOMe)KYTOqHOfI aTTecTanuu
00yYaroImuxcs OCYILECTBIIAETCS Ha OCHOBE CJIEAYIOLUX MPUHIUIIOB!

JOCTOBEPHOCTH OIICHKH — OIICHWBAETCS YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH, YMEHHI,
IIPAKTUYECKOI'O OIbITa, OOMMX M NPO(ECCHOHANBHBIX KOMIETEHLUH, MPOJEMOHCTPUPOBAHHBIX
O6y‘-IaIOH_II/IMI/ICSI B XOJ€ BBIIIOJTHCHHUA 3aJaHUA,

aJIeKBATHOCTH OLIEHKU — OLICHKA BBIIIOJHEHUS 3a/laHUH J0JIKHA MPOBOAUTHCS B OTHOLIEHUHU
TEX KOMHGTCHHHﬁ, KOTOPBIC HGO6XOI[I/IMI)I JJIA 3(1)(1)€KTI/IBHOFO BBIIIOJTHEHUA 3aJaHUs,

Ha/IeKHOCTH OLIEHKM — CHUCTE€Ma OLICHMBAHUS BBINOJIHEHUS 3aJaHUi J0JDKHA o0safaTh
BBICOKOW CTEIEHBI0 YCTOWYMBOCTH TPHU HEOAHOKPATHBIX OIICHKAX YPOBHS C(HOPMUPOBAHHOCTH
3HaHUM, YMEHMi, MNPaKTUYECKOro OIbITa, OOMMX U MpPO(ECCHOHATbHBIX KOMIIETEHIIUN
o0OyJaromuxcs;

KOMIIUIEKCHOCTH OLICHKH — CHCTEMa OLICHMBAHUS BBIIOJHEHMS 3aJaHUN JOJKHA 1103BOJIATh
WHTETPATUBHO OIICHUBATH OOIIHE U MPOPECCHOHATBHBIE KOMIIETCHIIUN 00yJaONTNXCs;

OOBEKTUBHOCTH OLICHKHM — OLI€HKA BBIMOJHEHUS KOHKYPCHBIX 3aJlaHUM JOJDKHA OBITh
HE3aBUCUMOM OT 0coOeHHOCTed NpOoQEecCHOHANbHOW OpPUEHTALMKM WIH  MOPEAIOYTEHUM
Iperno/iaBaTenieil, OCyIeCTBIAIONUX KOHTPOJIb UM aTTECTALHIO.

[Ipy BBINOJHEHUHM MPOLELYpP OLEHKH 3aJaHUIl HCIOJIb3YIOTCS CIEAYIOIIUE OCHOBHBIE
METO/bIL:

- MCTOJ pacucTa IICPBUIHBIX 6ann013;

- METOJ pacyeTa CBOJHBIX 0aJlJIOB

PG3YJ'II)T3TI)I BBITTOJIHECHU L SaILaHI/Iﬁ OLICHUBAOTCsI B COOTBETCTBHUU C p33pa6OTaHHI)IMI/I
KPUTEPUSIMHU OLICHKH.

Hcnonp3yetcs nsitu OajibHas MIKana JAJis OLIEHUBAHUS PE3yJIbTaTOB 00YUEHHUS:

ITepeBon nsaTH GaabHON HIKAJIBI yueTa pe3yIbTaToB B MATH OAJTbHYIO OLIEHOYHYIO IIKATY:

Ouenka Konu4yecTBo 0217108, HAOpaHHBIX 32 BHINOJIHECHHE
TeOPeTHYECKOro M NPaKTHYeCKOro 3aaHusl,
CpeaHuii 0aJ171 0 UTOraM aTTeCTAlNHU

Ornenka 5 «oTmnyHO» 4,6-5
Onenka 4 «xoporIoy 3,6-4,5
Onenka 3 «yI0BIETBOPUTEILHO 3-3,5
OreHka 2 «HeyI0BJIETBOPUTEIHHO <29

1.3. KoHTpPO.IbHO-01leHOYHBbIE CPeICcTBA
1.3.1 3aganmue:
3ananue:
1.CobGecenoBanue 1o Bompocam (2 Borpoca).
2. Pemuth 3amauy.

IIpumepHbIe BONPOCHI cOOece0BAHUSA

1 MexaHu4ecKkoe IBMKCHHE: OTpeIeTICHUE, TPACKTOPHUS, MPONJICHHBIN MyTh, IEPEMEIICHHE,
CBA3b IIEPEMEIIECHNS C KOOpAUHATAMU Tela.

2 PaBHOMepHOE IBH)KEHUE: OTpeiesIeHIe, CKOPOCTh, IEpeMEIlleHNE, YPaBHEHUE IBUKEHUSI.

3 I'paduk paBHOMEpHOTO IBMXKEHUSA. PaccMoTpeTs Ha pumepe:
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4 PaBHOYCKOpPEHHOE JIBHKEHHUE: OINpe/ieJIeHIE, YCKOPEHUE, CKOPOCTh, epeMeIlieHuE.
5 I'padpuix CKOPOCTH MTPHU PABHOYCKOPEHHOM JIBUKEHHH.
PaccmotpeTs Ha mpumepe:

6 CBobogHOE MajieHue Te. Y cKopeHue cBo0o1HOro naaenus. Kunematuueckue ypaBHEHHS
IIpU CBOOOTHOM IaJICHUHU.

7 JIBu>keHHE MO/ YIJIOM K TOPU3OHTY.

8 PaBHOMepHOE IBU)KEHUE 110 OKPY>KHOCTH.

9 Unepnus. [1epseiii 3akon HeroToHa.

10 Macca. Cuna. UneptHOCTB. BTOpOi#t 3akoH HproTOHA 1 €r0 0COOEHHOCTH.

11 Tpetuii 3axoH HproTOHA 1 €ro 0COOEHHOCTH.

12 JTepopmanus u ee Buasl. Crita ynpyroctu. 3akoH ['yka.

13 3akoH BcemupHOTO TroTeHus. CHiia TsHKeCTH.

15 Bec Tema. HeBecomocTs. Bec Tena, IBUKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. /[Buxenue noja 1eicTBUEM CHIIBI TPEHHUS.

17. Umnynec Tena. 3aKoH COXpaHEHUS UMITYJIbCa

18 Mexanmnueckasi paboTa ¥ MOIIHOCTb.

19 Kunernueckas SHEprusi.

20 IToTeHumanbHas SHEPTHSL.

21 3akoH coxpaHeHUs OJTHOW MEXaHUYECKOM SHEPTHH.

22 CBoOoaHbBIC U BBIHY)KICHHBIC MeXaHHUECKHe Kojebanus. [lapamerpsl kKoye0aTeIbHOTO
neuxenus. [lepuon konebanuii MaTeMaTHUECKOTO U MPYKUHHOTO MasiTHHUKA.

23 MexaHU4YeCcKUe BOJHBI: OINpEAeTIeHUe, YCIOBUS BO3HUKHOBEHHUS, BUIbI BOJIH, IJIMHA
BOJIHBI.

24 3BYKOBBIC BOJHBI: OIPENEICHUE, HMCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpeaX, XapaKTePUCTUKH. YIbTPa3BYK U €r0 MIPUMEHEHHE

25 Ocnogubie nonoxernst MKT 1 ux ombITHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYII:
aTOMHas Macca, Yucjio ABOraspo, KOJIMYECTBO BEIIECTBA, MOJISIpHAs Macca.

26 CtpoeHue TBEP/IBIX, KUIKHX U Ta3000pa3HBIX Tell.

27. Uneanbubiit ra3. OcHoBHoe ypaBHeHne MKT. Cps3p naBieHHs WAEaIbHOTO Tasza ¢
KMHETUYECKOM 3HEpruei MmocTynareabHOro JABMKEHUS MOJeKyl. CBs3b 1aBlieHUs UAEAIbHOIO ra3a
C INIOTHOCTBIO Ta3a.

28. AOcomroTHas TemmepaTypa. Temmeparypa — mepa CpeiHeH KHHETHYECKOW HSHEpPrHu
JOBUKEHUSI MOJIEKyl. CKOPOCTH MOJIEKYJI.

29. YpaBHEHUE COCTOSIHUS UICaTLHOTO ra3a (ypaBHeHHe MeneneeBa-Kiamnelipona).

30 M3oTepmudeckuii mpoiiecc: onpesenenue, 3akoH boitna-Mapuotta, rpaduku nmpoiecca.

31 N306apHbIii Iporiecc: onpeneneHue, 3akoH I eii-Jlroccaka, rpaduku mporecca.

32 M3oxopHbIii poriece: onpenenenue, 3akoH Llapis, rpaduku npouecca.

33 ITapooOpa3oBaHue: HcrapeHue, KUIeHNe. Y IebHas TeII0Ta Mapoopa30BaHMUS.

34 HacplteHHbIH map. 3aBUCUMOCTD JAaBJICHUS HACBIIIICHHOTO TIapa OT TeMIIepaTyphbl

35 BraxxHOCTh BO3yXa U ee n3mepeHue. OTHOCUTEIbHAS BIAKHOCTh BO3IyXa

36 Kpucrammmaeckue Tena u amopdusbie Tena. [nasnenue. Y nenpHas TemioTa miaBIeHHUs.

37 BHyTpeHHsist sHeprusi. BHyTpeHHsIsI Heprusi 0JHOATOMHOTO ujeaabHoro rasa. CrocoOsl
M3MEHEHHUs BHYTPEHHEHN dHEpruu.

38 Pabota B TepMOIHAMHUKE.

39 Ilepsblit 3aK0H TepMOIUHAMHUKH. [I[pUMEHEHNE TTepBOTO 3aKOHA TEPMOJUHAMUKH K
M30IIPOLIECCAM.

40 Dnextpuyeckoe mosie. CBOWCTBA AIIEKTPHUYECKHUX ITOJIEH U UX CHIIOBBIE XapaKTEPUCTUKH.
3axoH Kynona

41 PaboTa 3JeKTpUYECKOT0 MOJs. DHEPTEeTHIECKUE XapaKTEPUCTHKHU JIEKTPUIECKOTO TIOJIS:
MOTeHIMaN, HanpsbkeHne. CBs3b HANPSY)KEHHOCTU U HAIPSKEHUS

4232nekTpoeMKocTh. KoHaeHCcaTophl. DHEprus 3apsiKEHHOT0 KOHJIEHCATOopa.

43 Busibpl coeqUHEHNS KOHIEHCATOPOB
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44 DnekTpUYeCKUW TOK: OMpeeicHUE, HalpaBleHUEe, XapaKTepUCTUKH. 3akoH Oma mis
y4JacTKa Lenu

45 TlocnenoBarenbHOE U MapajuIeIbHOE COEJUHEHNE TPOBOJIHUKOB, OCOOEHHOCTH ITHUX
COCIMHEHU I

46 DJ1C. 3akon Oma 15 TIOJTHOM 1SN

47 PaboTa 1 MOIITHOCTH TOKa. TemmoBoe neiictBue Toka. 3akoH Jlxoynsa-JleHna.

ITpoBOIHUKY B JIEKTPUUECKOM TOJI€. J{UIEKTPUKH B 3JIEKTPUUECKOM I10JIE.

48  DnexTpuuyeckuii TOK B monynpoBoaHuMkax. CoOcTBeHHass  IPOBOJAMMOCTH
HOJTyIIPOBOTHUKOB

49 TIpoBOAMMOCTD MOJTYITPOBOAHUKOB IPH HATMYUH ITPUMECEH.

[TomynpoBOIHUKOBBIE TPUOOPEI

50 MarnuTHOE 1oJIe: ONpe/eieHNe, HapaBIeHUe, IPABUIIO MTPABOM PYKH, XapaKTEePUCTHKH
1ol (MarHUTHAs WHAYKLUS, MAarHUTHBIA IOTOK, HaNps KEHHOCTb, MarHUTHAas IPOHULAEMOCTb
Cpelpl). DHEPrUsi MarHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuio neBoit pyku

52 SlBnenue anekTpomMaruuTHOM HHAYKIKU. [IpaBumno JleHna.

53 3akoH aekTpoMarHuTHON nHAYKIUHU. D/1C HHAYKIUHU B TOJBUKHBIX IPOBOJAHUKAX

54 SBnenne camounaykuuu. UunyktuBHOCTh. DJIC caMmOonHIyKIIMH

55 CB0oOOIHBIE U BBIHYKICHHBIE 3JIEKTpOMarHuTHbIe Kosiebanus. KoneGaTenbHbIit KOHTYD.
[lepro cBOOOJHBIX PIEKTPUUECKUX KOJIEOaHUM

56 Ilepemennslii TOK. Llenn mepeMeHHOT0 TOKa C aKTHBHBIM COMPOTHBIICHHEM, C KaTyIIKOW
Y KOHAEHCATOPOM. J[eMCTBYIOIINE 3HAYCHUS CUJIbI TOKA U HAPSHKEHUS

57 Tpancdopmaropsl. Koaddurment rpanchopmanuu. [Ipumenenus TpanchopMaTopoB.

58 DexkTpoMarHMUTHBIE BOJHBI U UX SKCIIEPUMEHTaIbHOE 0OHapykeHne. CBOHCTBA
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeIbHbINH KOHTYP

59 N3o6perenne pagno A.C. ITonossim. [IpuHIMT pagnocBs3u

60 Ckopocts cBeta. [Ipupona cBera. 3akOH OTpa)KeHHUs CBETa

61 IIpenomiuenue cBera. 3aKOH MPETOMIICHHS CBETa

62 IlosnHOE OTpaXkeHHe cBeTa

63 Jluna3sl. DopMyna TOHKOW JIMH3BI

64 ucnepcus cBeta

65 Unrtepdepenuns BoiaH. Untepdepenus crera

66 Iudpakuus ceera

67 NndpakpacHoe u ynprpaduoiaeToBoe u3iydeHne. PEHTTeHOBCKOE U3TyueHne

68 ®oT03(pPeKT u ero 3akOHbI

69 Teopus pororddexra. Dopmyna DitHireitHa 1151 hoTodPdexra

70 ®oronsl. [Ipumenenue pororddexra

71 Crpoenue atoma. OnbiTel Pesepdopra.

72 Tloctynatel bopa. ATom Bogoposa o bopy

73 OTKpBITHE PaTUOAKTUBHOCTH. O-, [3-, Y- U3IydeHUs. PanoakTHBHBIEC IPEBPAIICHHUS

74 SAnepubie cuiibl. CTpoeHHE aTOMHOTO siApa

75 DHeprus CBA3M aTOMHBIX A1ep. S nepHble peakiuu

76 Jlenenue Tskenslx saep. LlenHsle saepHble peakiuu

77 Snepusiii peakrop. TepmosiaepHbIe peakIuu

78 3akoH pammoakTHBHOTO pacnana. [lomyueHre pagroakTUBHBIX W30TONOB M X
IIpUMeHEHNE. bruonornueckoe 1eNCTBUE paAMOAKTUBHBIX U3JIy4E€HUN

79 DIEKTpUYECKUH TOK B AJIEKTPOJIUTAX. DIESKTPOIU3 M €r0 3aKOHBI

80 DnexTpuyeckuii Tok B razax. HecamocrositenbHbli pa3psa. CaMOCTOSTENbHBIN pa3pal U
€ro BHUJIbI

81 DnexkTpuyecKuii TOK B BaKyyMe

82 TIlocrynater OiiHmTeiiHa. IIpocTpaHcTBO ¥ BpeMs  CIEUHUAIBHOH  TEOPUH
OTHOCHUTEIIBHOCTH
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83 CBs13b Macchl U PHEPTUU CBOOOTHOM YaCTUIIBI. DHEPTUS TOKOS

IIpumepHble NpakTHYECKHE 32 JaHUSA

Ilepeuyennb 3aga4:

1. ABToMOOWIL yHanlseTcs OT MOCTa, JBUTASICh PAaBHOMEPHO U MPSMOJHMHEHHO CO
CKOpOCThIO 72KM/4. Ha kakoM paccTOSSHUM OT MOCTa OKakeTcs aBromoOmib depes 10c, ecnu B
Ha4yaJIbHbIM MOMEHT BPEMEHU OH HaXOAWJICS OT Hero Ha pacctosiHuu 0,2 km?

2. Bemocuneauct, qBurasch paBHOMEpPHO, npoeskaet 20 M 3a 2¢. Onpenenute, Kakod MyTh
OH IIPOEJET NPH JIBUIKEHUU C TOH ke ckopocTbio 3a 10c, 20c?

3. Ckoibko BpemMeHu OyaeT naaath Teno ¢ BeicoThl 0,02 kM, 0,08 xm?

4. Yemy paBHa cuiia TPEHUS, €CJIM MOCJE Toa4Ka BaroH maccoil 20 T octanoBwiics uepe3 S50
¢, Ipoias pu 3TOM paccTosinue 125m?

5. Uepe3 CKONBKO BpPEMEHU OCTAaHOBUTCS aBTOMOOWIL Maccod 1000 Kr, MBHXKYIIUHCS CO
CKOPOCTBIO 72 KM/, €ClIi BBIKJIIOUUTH ABUTaTedb? CpeaHsis ciila CONpOTUBICHUS ABIKeHuo 0,2
kH.

6. /IBa msua OpolleHbl BEPTUKAIBHO BBEPX CO CKOpOCThIO 36 km/u u 18 km/u. Ha kaxoii
BBICOTE KMHETHUYECKAs SHEPIHs KaXX0ro Msya CTAaHET PAaBHOM €ro MOTeHIIMaIbHON?

6. B mpoiiecce n30XOpHOTo OXJIaXKI€HUS JaBJICHHUE ra3a YMEHbIIIIOCH B 3pa3a. Kakoii Oblia
HayaJlbHAs TEMIIEpPaTypa ra3a, eclii KOHeuHas Temieparypa crana pasHoit 27°C u 47°C.

7. Jlns n300apHOTO HarpeBaHus ra3a, KoJn4decTBO BemecTBa kotroporo 800 Mok, Ha 500 K
eMy coobmmmm konmdectBo Teriotel 9,4 MJx. Onpenenuts paboTy ra3a W M3MEHEHHE €ro
BHYTpPEHHEH SHepruu

8. Ha ckoibkO M3MEHWJIAaCh BHYTPCHHSS SHEPTHsS Ta3a, €CIM €My COOOMIMIIA KOJIHYECTBO
teriotel 20 k[ u coBepumin paboty Hax razoM 30 kJ[k? ecnu eMy COOOIIMIN KOJIUYECTBO
tertoThl 30 kJ[x 1 coBepmmiu padboty Hag razom 40 k/{x?

9. Kakoe KOMMYECTBO TEIUIOTHI HYXHO NepelaTh ra3y, 4ToObl €ro BHYTPEHHSS SHEprus
yBenmuniack Ha 45 xJ[k, 1 ipu 3TOM Ta3 coBepmmi padoty 65 k/x u 0,5 MJ[x?

10. Ha kakoM paccTOsSSHUU HaXOASTCS APYT OT Apyra TodeuHsie 3apsaasl 2 HKim u 5 uKi, ecnu
OHHM B3aHMOJEICTBYIOT ApYyT ¢ Apyrom c cuioi 9 MH? 0,05H?

1.3.2. Kputepum oueHkH

Baaasl 3a
Kpurepum oueHKH K TeOpeTHYECKOMY 32IaHHUI0 KpUTepHUHU
OLIEHKH

MakcuMaJjbH
bIil 0211 — 1

- JIEMOHCTPUPYET TJIyOOKO€, TIOJIHO€ 3HAaHWE W TOHWMaHHE (U3UIECKOU 1
CYIIIHOCTH PacCMaTpUBAEMBbIX SBJICHUN U 3aKOHOB;

- JIaeT TOYHOE OIpEJIeICHUE U MCTOJIKOBAaHUE OCHOBHBIX IMOHSTHH, 3aKOHOB,
TEOpHi, GU3NYECKUX BETUYNH U UX €AUHUL] U3MEPEHMUS;

- BepHO O(OpPMIIET COMYTCTBYIOIIHME OTBETY 3amucu (Qopmys, rpapuku,
PHUCYHKH, CXEMBI;

- NIPU OTBETE JAEMOHCTPUPYET CAMOCTOSITEIbHOCTh CYXIEHUM, MPUBOIUT
BEPHBIC apI'yMEHTBHI, JIeJIaeT NMPaBUJIbHbIC BHIBOJIBI,

- TIOCJIEIOBATENBHO, YETKO, CBSA3HO, JOTMYHO M 0€30MMO0YHO H3Jaraer
yuyeOHbI  Marepuain, TMpaBUIBHO W OOCTOSATENBHO  OTBEYaeT Ha
COITYTCTBYIOIIIHE BOIPOCHI

- JEMOHCTpPUpPYET 3HaHME€ M TOHMMaHHe (U3NYECKOH CYIIHOCTH 0,7
paccMaTpUBaeMbIX SBJICHUM M 3aKOHOB, HUCHBITHIBACT HECYLIECTBEHHBIE
3aTPYAHCHUSA B BBIABJICHUU B3aMMOCBS3U (1)I/ISI/I‘I€CKI/IX SIBJIeHPIfI,
3aKOHOMEPHOCTEH;

27




- B OCHOBHOM TIIPaBWIbHO, 0€3 W3MEHEHHS OCHOBHOW CYyTH, JaeT
ONpeNeNIeHUs]  TOHATUHM, HCIONB3YIOTCA  Hay4yHble  TEPMUHBI  IpU
UCTOJIKOBAHUM 33aKOHOB, TEOpHUH, (PU3NYECKMX BEIMYMH M UX EIUHHIL
U3MEpPEHUS;

- BEpHO, HO C HE3HAYMTEIbHBIMU OIMIMOKAMH BBINOJIHSACT 3amucu (opmy,
rpaduKu, pUCYHKH, CXEMBI;

- TP OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKIACHHH, BBIBOJBI
BEpHBIE, HO HEIOCTATOYHO apryMEHTUPOBAHbI;

- B OINpPEICICHHOW JIOTMYECKON IOCIEeOBAaTEIbHOCTH YUEOHBIH MaTepHa
u3Jaraet, Ipyu OTBETE Ha BOMIPOC JOIMYCKAET HECYIIECTBEHHBIC OMIMOKU U
(nnmn) He Oojee IBYX HEIOYETOB, KOTOpPBIE CTYJCHT MOXKET HCIIPABHUTh
CaMOCTOSITENIFHO TpH TpeOOBaHMM TMperojaBaTelsi; JaeT IMpPaBUIbHBIC
OTBETHI HA COITYTCTBYIOMINE BOPOCHI

- pacKpblBacT OCHOBHOE COJep)KaHHE yd4eOHOro Marepuana, HO
OOHApPYKUBAIOTCSI CYIIECTBEHHBIE MPOOENbl B TOHUMAHWU B3AaMMOCBSI3U
(HU3MYECKUX SIBICHUN U 3aKOHOMEPHOCTEIH;

- IONYCKaeT OIMMOKHU B OMPEACICHUN M UCTOJIKOBAHWU OCHOBHBIX IOHSTHUH,
3aKOHOB, TEOPUil, PU3MUECKUX BEIMYMH M UX CIUHHI] H3MEPEHHsI, KOTOPHIE
MOXET HCIPAaBUTh CAMOCTOATENBHO WM TpU HEOOJBIIOH MOMOIIU
IpernoaaBaTeds;

- C CYIIECTBEHHBIMH OIIMOKAMHU BBIMOJHSAET 3amuch (opmyn, rpaduxos,
PHCYHKOB, CX€M, KOTOpbIE CTYAEHT T[IOCJI€ 3aMeYaHHs yCTpaHseT
CaMOCTOSATEIILHO;

- CaMOCTOSATENFHO (OPMYIUPYET OTBET HA BOINPOC, MPUBOAUT YACTUYHO
BEPHBIC apryMEHTHI, OT/AEIbHBIC BBIBOJBI HENb3S CUYATATh BEPHBIMH U
000CHOBaHHBIMU;

- HapylleHa JIOTWYecKas I0CIe0BaTeIbHOCTh H3JIOKEHUS Yy4eOHOTO
MmarepHaia, Ipyu OTBETE Ha BOMPOC JIOMyIleHa oJiHa IpyOast omroOKa u (UiH)
Oosee ABYX HEJOYETOB; CTY/ACHT HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS,
0TBE€Yasi HA CONYTCTBYIOIIME BOIPOCHI

0,5

- CTY/IEHT HE MOXET OOBACHUTH (PU3NYECKOM CYIIHOCTH paccCMaTpUBAEMbIX
SBJICHUA W 3aKOHOB, BBISIBUTH B3aUMOCBSI3M (DU3MUECKUX SBICHUH U
3aKOHOMEPHOCTEH;

- HE 3HACT WM JAeT HEBEPHOE OIPEIEIECHUE U HCTOJKOBAHME OCHOBHBIX
MOHSITHU, 3aKOHOB, TEOPUH, PU3NUECKUX BEIUUNH U UX €IUHULl U3MEPEHNUS;

- HE BEpHO BBINOJIHAET 3aMuch GOpMyI1, rpa)KOB, pUCYHKOB, CXEM

UToro

Kpurtepun onieHKkH K NpakKTHYeCKOMY 32/1aHUIO

Baaasl 3a
KpUTEepUuM
OLIEHKH

Odopmienue ycioBus 3a1aHus

MakcumMaJabHBbI
1 0a1 — 0,4
oasL1a

- BCpHO O(I)OpMJ'ICHO YCJIOBHUC 3aa4u, IPCACTABIICHBI BCC (I)I/I3I/I‘-ICCKI/IC
BCJINYHHBI

0,4

- YCJIOBHUC 3a/1laHUA O(I)OpMJ'ICHO C HC3HAYUTCIBbHBIMHU HCTOYHOCTAMU,
MMPEACTaBJICHBI HC BCC (I)I/I3I/IquKI/IC BCIIMYHHBI

0,2

- YCJIOBHUC 3aJlaHUA O(I)OpMJ'IeHO HCBCPHO

0

Hcnoab3oBanue pusnyeckoil CHMBOJIUKHU

MakcuMaJabHBbI
i 0aaa -0,5
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oas1a

- BEpHO 0003HaYEHbI CUMBOJIBI B YCIIOBHH 3324 U B opMyIIax, 0,5
UCTIOJIb3YEMBIX B PELICHUU 3a7aui
- BepHO 0003HAYCHBI CUMBOJIBI B YCIIOBHH 33/1a4H, OMTyIIeHa 1 HETOYHOCTD B 0,4
(dopMynax, UCHOIB3yEMBIX B PEILICHUH 3a7aul
- nonyuieHa 1 HeToYHOCTh IPY 0003HAYEHUU CUMBOJIOB B YCIIOBHH 3aa4, 1 0,3
HETOYHOCTb B ()OPMYIIax, UCTIOIB3yEMBIX B PEIICHUH 3a7a9l
- JIOTyIIeHo 2 1 00Jiee HETOYHOCTH MPU 0003HAYCHUU CUMBOJIOB B YCIIOBUU 0
3ama4n, 2 u 6osiee HETOYHOCTEH B (hOpMyIax, HCIOIb3yEMbIX B PEIICHUN
3a1aun
Colur01eHne aJITOPUTMA pelIeHust MaxkcumajbHbI
i 0amn —
0,3 6aas1a
- peIeHre 3a7]a91 OCYIIECTBIISCTCS TI0 AITOPUTMY: IIEPEBO/T €IMHHII 0,3
U3MepeHns: PU3MYECKUX BEIMYMH B MeKTyHapOIHYIO CHCTEMY €ANHUIL
(CH); 3anrch HEOOXOMUMBIX (PU3NYIECKUX (POPMYIT; MAaTEMaTHYECKHI pacyer
no usnueckoit hopmyie
- UITOPUTM PEIICHUS 3314l OTCYTCTBYET 0
IepeBoa exuHuL U3MepeHUus (pU3nYecKUX BeJuYuH B MexkayHapoanyw | MakcuMaabHbI
cucremy equnun (CH) i 6ama 0,3
0aJu1a
- BEPHO MEPEBEICHBI PACUETHI IEPEBOA BCEX EANHUI] U3MEPECHHUS 0,3
¢du3nueckux BenuyrH B MexayHapoaayto cuctemy eannui (CH)
- nomyieHa 1 ommOKka npu MPOBEICHUH pacdeTa MepeBoia eIuHUI] 0,2
u3MepeHus pU3NYecKuX BeauuuH B MexayHapoaayto cucremy eaunuil (CH)
- IOMYIICHBI 2 OIMOKY MPH MPOBEACHNH pacyueTa MepeBo/ia eInHUIL 0,1
U3MepeHus pU3nUecKux BeInYuH B MexayHapoanyto cuctemy enuaui (CH)
- HEBEpHO MPOBEIEHBI PACUYETHI IEPEBO/IA BCEX SIUHHII U3MEPEHUS 0
¢u3nyeckux BeauuuH B MexxayHapoHyto cuctemy eauaui (CH)
Hcnoub3oBanue pusnyeckux (popmy.a 1 pelieHus 3a1a4u MaxkcumajibHBbI
i 0am —
0,5 6ama
- BEPHO | TOCTIEIOBATEIHHO 3aIMCaHbI BCE (POPMYITBI B COOTBETCTBUH C 0,5
CHUMBOJIMKON, HEOOXOIMMBIE ISl yCTAaHOBJICHUSI COOTHOIIICHUS
CYIIECTBYIOILEr0 MeKAYy GU3NUECKUMHU BETMUUHAMU
- IPaBHIILHO COCTABIICHBI YPABHEHUS, CBSA3BIBAIOIINE (PH3NUECKUE BETMUNHBI
- BEPHO, HO HEMOCJeI0BaTEeIbHO 3aMUCcaHbl ()OPMYIIbl B COOTBETCTBHHU C 0,4
CHUMBOJIMKOW, HEOOXOIMO# [T YCTaHOBIICHHSI COOTHOIIICHUS
CYIIECTBYIOILEr0 MeKAY (PU3NUECKUMHU BETMUUHAMU
- IPaBHJIILHO COCTABIICHBI YPABHEHUS, CBSA3BIBAIONINE (PH3NIECKUE BETMUNHBI
- (hopMyJIBI 3aIMICaHBI TOCTIEI0BATENbHO, HEBEpHO 3anucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMOH ISl YCTaHOBIICHHS
COOTHOILIEHUS CYIIECTBYIOLIETO MEXY PU3NUECKUMU BETMUUHAMHU
- IOTTyIIIeHa OJTHA OITHUOKA MTPH COCTABIICHUH YPAaBHEHHIA, CBSI3BIBAIOIITIX
bu3nUecKre BeTUMUUHBI
- (hopMyJIBI 3aIIMICaHbl HEMOCIE0BATENIbHO, HEBEpHO 3amucana 1 ¢popmyna B 0,2
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMOH TSl YCTaHOBIICHUS
COOTHOILIEHUS CYIIECTBYIOLIETO MEXy (GPU3NUECKUMU BEIMIMHAMHU
- IOMyIIeHa OTHa ONTMOKA IPU COCTABIICHUH YPABHEHHIA, CBSI3BIBAIOIITIX
du3HUECKre BETMYUHBI
- Bce (popMyIIBI 3aMTMCaHbl HEBEPHO 0
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- IIOMYILEHbI OIKUOKA IPU COCTABIIEHUH BCEX YPABHEHUH, CBSI3bIBAIOIINX
buznyecKkue BeINYNHbBI

MaremaTudeckue pacuersl mo ¢puznveckum GpopmyJiam, KOTOpbIe

XapaKTepU3yKT paccMaTpUBaeMoe sIBJeHHE ¢ KOJHYeCTBEHHOI
CTOPOHBI

MaxkcumMajabH
plil 0ay1 — 0,5
0aJ110B

- BEpHO MIPOU3BEICHBI BCE MATEMAaTUYECKHIE PACUETHI 110 BCEM (PU3NIECKUM
(dopMyiiaM B COOTBETCTBHH C CIUHHUIIAMU U3MEPCHUN (PU3UUECKUX BEITHUNH
(CN);

- BCE pe3yJIbTaThl MATEMATHYECKUX PACcUYeTOB coJiepKaT nudpoBoe
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIBI H3MEPEHUS
busznueckux BeaununH (CI)

0,5

- BEpHO NPOU3BCACHBI MATCMATUYICCKHUEC PACUCTHI I10 BCEM (1)I/I3I/I‘-IGCKI/IM
(opMynam B COOTBETCTBUH C SAWHHULIAMU U3MEPCHUI HH3HYCCKUX BEITUINH
(CH),

- B OTHOM pPe3yJIbTaTe MaTeMaTHYECKOrO pacyera COJCPIKUTCS TOIBKO ero
(ppoBOE 3HAUCHHUE

0,4

- HEBEpHO IIPOM3BEJICH MaTeMaTH4ecKuil pacuet no 1 ¢pusudeckoit popmyuie,
HO B COOTBETCTBHH C €IUHHUIIAMHU U3MepeHni ¢pu3ndeckux Bennuud (CH);

- B OIHOM pe3yJIbTaTe MaTeMaTUYEeCKOI0 pacuyeTa COAEPIKUTCS TOJIbKO €ro
ppoBOE 3HAUCHHUE

0,3

- HEBEPHO MPOU3BE/ICH MaTeMAaTHUECKUI pacyeT 1o 1 ¢usmueckoit popmyie
0e3 ykazaHus eIuHUI u3Mepennit pusnueckux BennuuH (CH);

- BCE pe3yIbTaThl MATEMATUYCCKUX PACUCTOB COACPKAT TOJBKO ITU(PPOBHIE
3HAYCHUS

0,2

- HCBCPHO IIPOU3BCIACHBLI BCC MATCMATHUUYCCKUC PACUYCThBI

0

OTtBet nmocJie peuicHusd 3aaaIun

MakcumMaabHbI
M 0aJL1 —
0,2 6ay10B

- 3alada B KOHIIC PCIICHUA COACPIKUT BepHLIfI OTBET

0,2

- 3aga4da HC COACPIKUT B KOHIC PCIICHWA BEPHOI'O OTBETA

0

YcTHOE 00bsICHEHHE PelIeH s 3a1a9H

MakcumMaabHbI
M 0aJL1 —
0,3 6ay10B

- 00BsSICHEHHUE PELICHHS 33aJJaHHs TTOCIIEIOBATEIBHO, CBA3HO, JOTMYHO, BHIBOJT
apryMEHTHPOBaH U 0OOCHOBAH; MPAaBUWJIBHO U OOCTOSTENBHO JAETCS OTBET
(OTBETHI) Ha COMYTCTBYIOIINE BOIIPOC (BOIIPOCHI)

0,3

- HE3HAYUTEJIbHO HapyIlleHa [0CIe10BaTeIbHOCTb, JJOIMKa O0OBsICHEHUS
peleHus 3aJaHusl, BbIBOAbI apI'yMEHTUPOBAaHbI U 000CHOBAHBI; CTYAEHT
VCIIBITBIBAET HE3HAYUTEIbHBIE 3aTPYJHEHMS, OTBEYasl HAa COIYTCTBYIOIINE
BOIPOCHI

0,2

- 3HAUUTENBHO HapyIlIeHa OCIEI0BATENbHOCTD, IOTHKA OOBICHEHUS
perieHus 3aanus (CTyJICHT He MOXKET OOBSICHUTh, KAKUM 00pa30oM MPHUIIET K
PELICHUIO 3a/1aHHtsl ), BBIBOJBI HE MOTYT CUMTATHCS apTyMEHTUPOBAHHBIMU U
000CHOBAaHHBIMU; CTY/ICHT UCTIBITHIBACT 3HAYUTEIHHBIC 3aTPYAHCHHUS,
OTBE€Yasi Ha CONYTCTBYIOIIUE BOMPOCHI

NTOT'O

1.4. MarepuajbHO-TEXHHYECKOE o0ecreyeHne JJIs MPOBeIeHUus1 MPOMeKYTOYHOM

aTTeCTalluu

BrimotHeHME 3aHaHUi POMEKYTOYHOM aTTECTAIlMU MTPOBOJIUTCSA B yUeOHOM KaOMHETE

«Dusukay, 1adopatopuu GU3NKH.
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15 YVYueOHo-MeTOAUYecKOe M HHPOPMALMOHHOE o0ecrieyeHHe 1Jisi NPOBeAeHUs
NMPOMEKYTOYHOI aTTecTAlNU

OcHOBHBbIE yueOHbIe U3TaHUS

1. HmutpueBa B.®. ®usuka nas npodeccrii M CrenUaTbHOCTEH TEXHUUYECKOTO
npoduis: yueOHUK Ui CTYA. yupexaeHuil cpen. npod. oopasosanus / B.®. [Imutpuesa. - 8-¢ uzs.,
crep. - M.: U3natenbckuid ieHTp «Akaaemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HOmutpueBa B.®. ®usuka mia npodeccuii M CHEHHATBHOCTEH TEXHHYECKOTO
npoduis: JlabopaTopHblii mpakTukyM: yueOHoe mocooue/ B.®. Imutpuena, A.B. Kopxyes, O.B.
Myprasuna : (5-e wm3m.) (B oanektpoHHom  ¢opmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamankos, H. 1. ®usuka B 2 4. Yacts | : y4eOHUK U MPAKTHKYM JII CPEIHETO
npodeccuonanbHoro odpazosanms / H. Il. Kamamuaukos, C. E. MypaBbeB. — 2-¢ u3a., HCOp. U
nor. — Mocksa: M3natenbctBo FOpaiit, 2020. — 254 c. — (IIpodeccuonansaoe o6pa3oBanue). —
ISBN 978-5-534-09159-5. — Tekcr: anexkrponnsiii // DBC HOpaiit [caiir]. — URL.: https://urait.ru/

4, Kanamawkos, H. 1. ®usuka B 2 4. Yacts 2 : yueOHUK U MPAKTUKYM JIJIS CPETHETO
npodeccuonansuoro odpazosanus / H. I1. Kanamuukos, C. E. MypaBseB. — 2-¢ u3n., ucnp. u
non. — Mocksa: U3natenbctBo FOpaiit, 2020. — 244 ¢. — (IIpodeccuonanbHoe oOpa3zoBaHue). —
ISBN 978-5-534-09161-8. — Tekcrt: anektponnsiii // IBC HOpaiit [caiit]. — URL: https://urait.ru/

5. Jlorsunaenko O.B. ®usuka: yueonuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbuoe oopazonanue). ISBN 978-5-406-06464-1

JlomoJTHUTEeIbHbIE Y4eOHbIe H3TaHUS

6. Bacunben, A. A. ®usuka: yueObHOE mocoOue I CpeaHEero MmpoQecCHOHATBHOTO
obpaszoBanus / A. A. BacmibeB, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3m., ucnp. u JIOM. —
Mocksa: UznarensctBo FOpaiit, 2020. — 211 ¢. — (IIpodeccronanproe odpazosanne). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konebanus, onTuKa, KBaHTOBas (Gu3nka: ydeOHOE mocodue
s cpenHero npodeccuonansHoro obpasosanus / FO. P. Mycun. — 2-e u3n., ucnp. U gom. —
Mocksa: UznatensctBo FOpaiit, 2020. — 329 ¢. — (IIpodeccronanpHoe odpa3oanne). — ISBN
978-5-534-03540-7. — Tekcr: anextpounsiii // BC FOpaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 1O. P. ®usnuka: mMexaHuka CIUIOUIHBIX Cpell, MOJeKyjspHas (u3uka U
TepMOJMHAMHKA: y4eOHOe TocoOue i cpefHero mpodeccuoHanbHoro obdpasosanusi / 0. P.
Mycun. — 2-e m3n., mcnp. u gon. — Mocksa: UznmarensctBo HOpaiit, 2020, — 163 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-03000-6. — Tekcr: anexkrponHslii / ObC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (denepanbHblii IEHTP HWHPOPMAIIMOHHO-00PAa30BATEILHBIX
pecypcoB)

10. www.dic.academic.ru (Axkagemuk. CoBapy v SHIIUKJIONEIHH )

11. www.booksgid.com (DnekTponHas OUOIHOTEKA)

12. www.globalteka.ru (I'nofanbHast GMOIHOTEKA ICKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExnHoe OKHO JIocTymia K 00pa3oBaTeIbHBIM pecypcam)

14. www.st-books.ru (JIydmias yqeOHas guteparypa)

15. www.scool.edu.ru (Poccutickuii 00pa3oBaTeIbHbII TOPTA)

16. www.ru/book (DnekTpoHHas OUOIMOTEYHAS cUcTEMa)

17. www.alleng.ru/edu/phys.htm (O6pa3oBartenbhbie pecypesl MHTEpHETa - DH3nKa)

18. www.school-collection.edu.ru (Eaunas kosutekims 1udpoBbix 00pa30BaTeIbHBIX

€CypcoB

19.24 https//fiz.1september.ru (YueOHO-MeToIMYecKas razeTa «Du3nkar)

20. www.n-t.ru/nl/fz (HoGenerckue jgaypeatsl o GhU3UKE)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B UaTepHeTe)

22. www.college.ru/fizika (ITonroroska x EI'D)

23. www.kvant.mccme.ru OKypuan «KBant»)
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
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https://urait.ru/bcode/
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www.vos.ru/natural-sciences/html (OKypran «I[IyTb B HAaYKVY»)
MeToxmqecmle yKaSaHI/Iﬂ AJIA oﬁyqammnxm 10 OCBOCHMIO JUCHUIIJINHBI
25 MeTOI[I/IIIGCKI/Ie YKaSaHI/ISI JJISL 06yqa}01unxc>1 II0 BBIIIOJIHCHHUIO HpaKTI/ILIeCKI/IX

pabor.
26. Metoanueckue yKkazaHusi JUIsi oOy4yaroIMXCs MO BBITOJHEHHIO Ja0OpaTOPHBIX

pabor.

24.
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