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1. HACITIOPT MPOI'PAMMBI YYEBHOI'O ITPEAMETA
duszuka

11  OO0mas xapakTepucTHKa padoueii mporpaMMbl y4eGHOT0 MpeaMeTa

Pabouas nporpamMma yde6HoOro npenmera OusmKa ABISETCS YaCThIO OCHOBHON 00pa3oBaTeIbHOM
nporpammbl (OOIT) CIIO Ha 6a3e ocHOBHOroO oOImIEro 00Opa3oBaHUsS — MPOTPAMMBI IOATOTOBKH
crienuanuctoB cpennero 3senHa (IIICC3).

[Iporpamma y4eOHOro mpeaMeTa MOXKET MCHOJIb30BaThCS JPYTUMU MpodecCHOHATbHBIMU
00pa30BaTebHBIMI OPTaHU3ANUSIMH, PEATU3YIOIIMMEI 00pa30BaTeIbHYIO MPOTPAMMY CPEIHEr0 0OIIEro
obpazoBanus B npezenax oceoenus OOIT CITO na 6a3ze ocHOBHOTO 00111ero 00pa3oBaHus — IPOrPAMMBI
MOATOTOBKH criennanuctoB cpennero 3seHa (IIICC3).

Pabouas nporpamma y4eOHOro npeamMeTa MOXKeT ObITh aJanTHpPOBaHa JIJIsl 00y4eHUS] HHBAIUIOB U
JIUI] ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3/TOPOBBSI.

1.2 MecTo y4eOHOro npeaMera B CTPYKTYpe OCHOBHOH 00pa30BaTeIbLHON NMPOrpaMMbl -
NMporpaMMbI MOJArOTOBKH CHEIHAJUCTOB CPETHEro 3BeHa:

VYueOubiii mpenmer dusnka sBIseTCS YacThio MpeaMeTHOW obnactu EctecTBeHHbIE Hayku
®I'OC cpeanero obmiero oopazoBanus. Y4eOHbI npeamer dusmka sBIseTCS 00sA3aTeIbHON 0a30BOM
muctuminao YI1.06 u uzydaercs B o01ieoOpa3oBaTelbHOM LIMKIE CpeIHEro odiiero oOpa3zoBaHUs
OOII B cootBercTBUM ¢ PI'OC no cnenumansaoct 54.02.01 du3aiin (1o otpacisim).

1.3 Ilesin 1 NIaHMPYeMBble pe3y/ibTaThl OCBOCHHSI Y4eOHOIr0 nmpeaMera:
1.3.1. Ileau yuyeOHOro nmpeamera:

* popmupoBanue y o0OydYarOIIMXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHMs, 3HAYHMMOCTHU
(GU3HYECKUX 3HAHUN JIJII COBPEMEHHOT'O KBATM(UIIMPOBAHHOTO CIICIIHATNCTA TIPH OCYIIECTBICHUH €TI0
npodeccuoHaNbHOM NesTeNbHOCTH;

* hopmupoBaHUE €CTECTBEHHO-HAYYHON IPAMOTHOCTH;

* OBJIaJIeHUE CIeU(PUUECKON CHCTeMON (PU3NYECKUX MOHSATHI,

TEPMHUHOJIOTUEN U CUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (DU3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHHS MPHPOJBI, UCIOIB3YEMbIMA B (DHU3HKE
(HaOnroieHue, onrcaHue, U3MEPEHNe, BBIIBUKEHIE TUIIOTE3, TPOBEICHUE SKCIIEPUMEHTA);

* OBJIQJICHUE YMEHHSIMHU 00pabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSICHATH TOJYYCHHbBIC
pe3ynbTaThl, YCTaHABIMBATh 3aBHUCUMOCTH MeEXAy (U3MYECKMMH BeIHYMHAMU B HAOIIOJaeMOM
SIBIICHUH, JICTIaTh BHIBOJIBI;

* popmupoBanue yMeHUs peuiath GU3NUIECKUe 3a/1a4U Pa3HbIX YPOBHEH CII0KHOCTH;

* pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, MHTEUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B
mpolecce MNPUOOPETeHUs 3HAHUW C HCIOJIb30BAaHHWEM PAa3MYHBIX HCTOYHUKOB WHPOpMAIUU H
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI; YMEHUH;

dbopMynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO TMO3UIIMI0O MO OTHOIICHHUIO K (DU3HUECKOM
uH(pOPMAIINH, TIOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB;

* BOCITUTaHUE YyBCTBA TOPJIOCTHU 32 POCCUICKYIO (PUBUUYECKYIO HAYKY.

1.3.2. TlnaHupyemble pe3ybTaThl OCBOEHHUSI y4eOHOT0 MpeIMeTa:

B pe3ynbrare ocBO€HUS TUCHIUTUTHHBI O0yUYAIOITHIICS T0JIKeH 3HATh:

* CMBICIT IOHATHIA: (pU3UYeCKOe SBJICHHUE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMOJICHCTBHUE,
AIIEKTPOMArHUTHOE T0JIe, BOJTHA, POTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOIINE U3ITy4EHUS;

* CMBICT (PHU3WYECKHX BEJIWYUH: CKOPOCTh, YCKOpPEHHE, Macca, Cuja, HMIyJIbc, pabdora,
MEXaHWYEeCKass DHEepPrusi, BHYTPEHHss HSHEpPrusi, aOCONIOTHAas TeMmIepaTypa, CpPeIHss KHHETHYeCcKas
SHEPIHs YaCTHI] BEIIECTBA, KOJIMYSCTBO TEIUIOTHI, JJIEMEHTAPHBIHN dJICKTPHUSCKUN 3apsi;

* CMBICT (PU3UYECKUX 3aKOHOB KJIACCUYECKOW MEXAHHWKH, BCEMHPHOTO TATOTCHHS, COXpPaHEHUS
SHEPrUH, UMIYyJIbCa W D3JEKTPUYECKOTO 3apsijia, TEPMOJUHAMHKH, DSJICKTPOMArHHUTHON WHIYKIIMH,
doroaddekra;

BKJIaJ] POCCUHCKHMX W 3apyOeHBIX YUYEHBIX, OKa3aBIIWX HAWOOJbICe BIUSHUE HA pa3BHUTHE
bu3uKy;



B pesynbrare u3ydeHus ydeOHOM JUCUUIUIMHBI 00yYarOIIUICS 101KeH YMeTh.

* IPOBOJINTH HAOJIIOJICHHUS;

* BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJENIH, * MPUMEHSTH MOJYYCHHbIE 3HAHUS MO (U3MKE I
00BSICHEHUS pa3HOOOPa3HBIX (PU3MUECKUX SBJICHUN U CBOMCTB BEIIECTB;

* IPAKTHYECKHU UCTIOIB30BATh (PU3NUECKUE 3HAHMS;

* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAyYHOU HH(POpPMALINY;

* WCNOJB30BaTh MPHOOPETCHHBIC 3HAHMA M YMEHUS [UIS PELICHUS TPAKTHUYECKUX 3a7ady
IIOBCEJHEBHOM  JKM3HHM, o0ecredeHuss 0e30MacHOCTH  COOCTBEHHOW — KHM3HHM, PallMOHAIBHOIO
IPUPOJIONOIB30BAHUS U OXPaHbl OKPYXKAOUIEH Cpebl.

* ONMCHIBATh U OOBACHATH (PU3MUECKUE SBJICHUS U CBOMCTBA TEJI: CBOWCTBA ra3oB, XKHUIKOCTEH U
TBEPABIX TEJN; IEKTPOMArHUTHYIO UHIYKIUIO, PACIIPOCTPAHEHUE 3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyYE€HUE U MOMJIOIEHHE CBETa aTOMOM; (POTOAhDEKT;

* OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

* JIe1aTh BBIBOJIBI HA OCHOBE YKCIIEPUMEHTAIBHBIX IaHHBIX;

* IPUBOJUTH IIPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHUS M SKCIEPUMEHT SIBISIOTCS OCHOBOMU
JUIsl BBIIBMKEHMS TMIIOTE3 U TEOPUH, NO3BOJIAIOT NPOBEPUTH UCTUHHOCTH TEOPETUYECKUX BBIBOJOB;
¢du3udeckass TEOpHs TaeT BO3MOXKHOCTh OOBSICHATH W3BECTHBIC SIBJICHUS MPUPOIBI U Hay4HbIE (DaKThI,
IIPEJICKA3bIBATH €111€ HEU3BECTHBIC SBJICHUS;

* TIPUBOJIUTH TPUMEPHI MPAKTHYECKOTO MCIIOIB30BaHUS (PU3MUECKUX 3HAHUI: 3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH U 3JIEKTPOJUHAMUKHU B YHEPTETHUKE; PA3JINYHBIX BUJ0OB IEKTPOMArHUTHBIX U31y4CHUN
JUISL pa3BUTHUS PaJdo U TEIEKOMMYHHKAIMM, KBAHTOBOM (M3MKH B CO3JaHUM SACPHOM IHEPIrEeTHKH,
J1a3€epoB;

* BOCIIPHHAMATh M Ha OCHOBE IOJIyYEHHBIX 3HAHHWH CaMOCTOSITEIBHO OLIEHUBATh MH(OPMAIHIO,
conepxalryrocs B cooduienuax CMU, MutepHeTe, Hay4yHO-TIOMYJISIPHBIX CTAaThX;

* IPUMEHSATH MTOJTyUYCHHBIC 3HAHUS JJISl peHICHUs] PU3MUECKUX 3a7ad;

* OIIpeNIeNIATh XapakTep (pU3NUECcKOro mnpouecca no rpaduky, tadauue, Gopmyne™*; u3MepATh psil
($u3NYECKUX BEJIMYMH, IPEICTABIISIS PE3YNIbTaThl U3MEPEHUN C YUETOM MX NOTPELIHOCTEH.

OcBoeHne cojepxaHusi ydyeOHOro npeaMera OOeCHeuuBaeT JOCTHKEHHE OOydYaroIIMMUCS
CJIEAYIOUIMX PE3yJIbTaTOB!

JIMYHOCTHBIX:
— YyBCTBO FOPAOCTH M YBAXKEHUS K UCTOPUH U JOCTUKEHHUSIM OTEUECTBEHHON (PU3NUECKON HAyKH;
— (u3NYEeCKU IPaMOTHOE NOBE/IEHUE B MPOPECCUOHAIBHOMN AESITENbHOCTU U OBITY IPU 0OpaIeHUH ¢
npubopamMu U yCTpOHCTBaMH;
— FOTOBHOCTh K HPOJODKEHHIO OOpa3oBaHMsl W IOBBIIIEHUS KBAIM(QUKAMM B H30paHHON
npodeccuoHaNbHON NeATeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIN (PU3UYECKUX KOMIIETEHIIUH B 3TOM;
— YMEHHE HUCIOIb30BaTh JIOCTUKEHUS COBPEMEHHOM (hru3nyeckoil HayKu ¥ (PU3NYECKUX TEXHOJIOTHH
JUI TIOBBIIIEHUS COOCTBEHHOTO MHTEJJIEKTYAJIbHOTO PAa3BUTHUS B BbIOpaHHOW MpodeccHOHATbHON
JeSITEIIbHOCTH;
— YMEHHE CaMOCTOSATENbHO JA00bIBaTh HOBbIE JUIA ce0sl (pM3MUYecKHe 3HaHUsSA, UCTONb3Ys Ul 3TOrO
JOCTYITHBIE UICTOUHUKU UH(OpMaIuy;
— YMEHUE BhICTpanBaTh KOHCTPYKTUBHbBIE B3aMMOOTHOIIIEHUS B KOMaH/€ 110 PEHIeHHUI0 00IKX 3a/1a4;
— YMEHHUE YIpaBJIATh CBOEH I03HABATEIbHOW JAEATEIbHOCTHIO, MPOBOJUTH CaMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;
MeTanpeaMeTHbIX:

— MHCIIOJIb30BaHME Pa3IMYHBIX BUIOB MO3HABATEILHOW NEATENBHOCTH JUISl pelIeHus] GU3NYECKUX
3aJa4y, MPUMEHEHUE OCHOBHBIX METOJOB T[O3HAHUA (HAONIONEHUS, ONHUCAHMS, HN3MEPEeHMUs,
HKCIIEPUMEHTA) [T NU3YUEHUs pa3IMYHBIX CTOPOH OKpYXKaroIei 1eiiCTBUTENbHOCTH;

— MHCIOJIb30BAHME  OCHOBHBIX  MHTEUIEKTY&JIbHBIX  ONEpaluid:  MOCTAaHOBKM  3aJlayH,
(dbopMynupOBaHUs THUIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHUs, 0000IEHHs, CUCTEMaTHU3alliH, BbISIBICHUS
MPUYMHHO-CJIE/ICTBEHHBIX CBsI3€l, IOWCKAa AaHaJoroB, (OPMYJIUPOBAHUSA BBIBOAOB JUISl H3Yy4EHHUS
pPa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBICHHA M TPOLECCOB, C KOTOPHIMH BO3HMKAET
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HEOO0XO0IMMOCTh CTAJIKUBAThCA B IpodeccnoHaIbHol chepe;

— yMEHHUE IeHepupoBaTh UECH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE I UX PeaTU3aliHy;

— YMEHHE HCIIOJIb30BaTh pa3jIMYHbIe MCTOUYHUKU IS TOJXy4eHus (u3ndeckoil mHpopmarmm,
OLICHUBATh €€ JIOCTOBEPHOCTH;

— yMEHHE aHAIU3UPOBATH U MPEACTABIATh HH(YOPMAIMIO B pa3IMYHBIX BUAAX;

— yMeHHe IYOJUYHO MPECTABIATh PE3YJIbTaThl COOCTBEHHOI'O UCCIIEI0BaHMsI, BECTH IUCKYCCHUH,
JIOCTYITHO U TAPMOHHMYHO COYeTas coJepKaHue 1 GopMsbl IIpeCTaBasieMON HHPOpMaLIUY;

npeAMeTHBIX:

— ¢(hOpMUPOBAHHOCTb MPEICTABICHUH O pOJUM U MecTe (PU3UMKU B COBPEMEHHOM HaydHOH
KapTHHE MHpa;

— MOHMMaHUe (PU3MYECKON CYITHOCTH HAONI0aeMbIX BO BceneHHOH siBNeHMiA, ponu (GU3NKU B
dopmupoBaHUU Kpyro3opa U (PyHKIIHOHAIBHOW TPAMOTHOCTH YEJOBEKa JJISl PEIICHHUS NMPAKTUYECKUX
3ajay;

— BIIQJICHUE OCHOBOIIOJIATAIOUIMMHU (PH3UUECKUMH TOHSATHIMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPHIMH;

— YBEpEHHOE HCII0JIb30BaHNe (PU3NIECKON TEPMHUHOIIOTUU U CUMBOJIUKHY;

— BIIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHWS, WCHOJIb3YeMbIMH B (H3HKE:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPHMEHTOM;

— yMeHus oOpabaTbiBaTh pe3yiabTaThl H3MEPEHUH, OOHAPYXKHMBATh 3aBUCUMOCTb MEXKAY
(GU3NUEeCKUMU BeTMUUHAMU, OOBSICHATh MOJTY4YE€HHBIE PE3YNIbTAThl U JIeJIaTh BHIBOJIBI,

— c(hOpMUPOBAaHHOCTh YMEHHs pemarh (u3nyeckue 3aaadd; CPOPMHUPOBAHHOCTH YMEHHS
NPUMEHSTHh TOJYYCHHBIC 3HAHUS JUIS OOBSICHEHUS YCIOBHH NPOTEKaHWsS (U3UYECKUX SIBICHUNA B
npupoe, npopeccuoHaabHOR chepe u A NPUHATHS IPAKTUYECKUX PEIIEHUH B MTOBCEITHEBHON KU3HHU;
c(OPMHPOBAHHOCTH COOCTBEHHOH MO3UIMH 10 OTHOMICHHUIO K (hru3ndeckoil nHpOpMaIH, MOITydaeMOi
U3 Pa3HbIX UCTOUYHUKOB.

Ocoboe 3HaueHme yueOHbIi MpeIMeT UMeeT pHu (OPMUPOBAHUU U PA3BUTHH:
- O0IIMX KOMITETeHIIUH]:

Kog HaumenoBanue pe3yJbTaTta 00y4eHus
KOMIICTCHIIN N
OK 01 BeiOupare cmocoObl  pemieHuss 3a7ad  Mpo(pEeCCHOHAIBHOW  JIE€ATEIbHOCTH
IMPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM
OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEICTBA IIOMCKA, AHAIW3a M HHTEPIPETALMH

nHpopmanud, W HHGOOPMALMOHHBIE TEXHOJOTUU JJI1 BBINOJIHEHUS 3aj]ad
poecCHOHATILHOMN 1€ TeIbHOCTH

OK 03 [InanupoBaTh

U pealn30BbIBaTh COOCTBEHHOE MNPO(ecCHOHAIbHOE M JMYHOCTHOE DPAa3BHUTHE,
MPEANPUHUMATENIBCKYI0  JEATeTbHOCTh B mpodeccuoHanbHOM  cdepe,
WCIOJIb30BaTh 3HAHMS MO MPaBOBOM M (PUHAHCOBOW TPaMOTHOCTH B Pa3TUYHBIX
YKU3HEHHBIX CUTYaITUsIX

OK 04 D dexTnBHO B3aNMOICHCTBOBATH U PabOTATh B KOJIEKTUBE U KOMaH/IE

OK 05 OcylecTBIATh YCTHYI0 U MUCBMEHHYIO KOMMYHHMKALIMI0 Ha TOCYIapCTBEHHOM
s3pike  Poccuiickoit ®Dexpepaniuu ¢ y4eTOM OCOOEHHOCTEH COIMAIBLHOTO |
KYJIbTYPHOT'O KOHTEKCTA

OK 07 CopelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelpl, pecypcocOepexeHuIo,
OPUMEHSATh 3HaHWS 00 M3MEHEHHMH KIUMara, MPUHIMIBI  OepeskIMBOro
MIPOM3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX




2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Buna yueOHoii padoThl O0nbem B yacax
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 72
O0s13aTes1bHAs Ay IMTOPHAs yueOHas Harpy3Ka (Bcero) 70
B TOM YHUCIJIE:
TEOPETUUECKHUE 3aHATUS 46
MPAKTUYCCKHUE 3aHATUS 24
B TOM 4ucIie: B opMe MPaKTUYECKON MOATOTOBKU 4
MIPOMEXKYTOUHASI aTTECTAIUS 2

IIpomexyTounas arrecrauus B gopme: nudepeHnpoBaHHOrO 3a4eTa




2.2. TemaTnueckuii IUVIaH U coiep:kaHue y4eOHOro npeamera ®uznka

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, NpaKTHYeCKUe 3aHATHS, CAMOCTOSITe/IbHAsI padoTa o0yyarommxcst O0ném | DopmMupy
pa3eioB U TeEM 4acoB eMbIe
oouue u
npogeccu
OHAJIbLHBbIE
KOMIIETEH
1107071
1 2 3 4
1 cemecTp 34
Paznen 1. Pusnueckass KapTUHA MUPA 2 OK 03
BBenenue. ®usuka nu | Conepxxanue yueOHOro Matepuasa 2 OK 05
METO/IbI HAYYHOT'O Pons u mecto mucumruimasl B yueOHOM mporecce. llenmm u 3amaum kypca. CTpyKTypa AUCIUIUIMHBL
MMO3HAHUSA TpeboBanusi, mpenbsBIsieMble K 00yJarOIUMCS, TP OCBOCHUU JUCIUILTUHBL.
dusuka — pyHIaMEHTaIbHAS HAyKa O IpUpoJie. EcTeCTBeHHO-HAYYHBIN METO]| TO3HAHUSI, €r0 BO3MOXXHOCTH U TPAHHUIIBI
MPUMEHUMOCTH.
Habnronenne. DKCEpUMEHT M TEOpHUsl B IMpoOIecce MO3HAHMS TPUPOJIBL. JBOIIONMS OCHOBHBIX (DPU3UUECKUX TECOPHUH.
MopenupoBanue Gusndeckux sBIeHUN U iporieccoB. OCHOBHBIC AIIEMEHTHI (PU3UUECKON KapTUHBI MUPA.
EnnHCTBO 3aKOHOB MPHUPOJIBI U COCTAaBA BEIECTBA BO BeeneHHoH.
Penurus, punocodus u Hayka — X poib B GOPMHPOBAHHHU MPEICTABICHHN O MpHpoJe. MeToabl HAyYHOTO MTO3HAHMS:
HaOJIo/IeHNe, U3MEpPEHHE, TUTIOTE3a, IKCIIEPUMEHT, Teopus. [IoHATHE O TYMaHUTapHBIX M €CTECTBEHHBIX HayKax. Ponb
€CTECTBEHHBIX HAyK B COBPEMEHHOM 001iecTBe. DyHIaMEHTATbHbIC U MPUKIIAJHBIC €CTECTBEHHBIC HAYKH.
Pasnen 2. Ctpoenue Beenennoii 6
Tema 1 Conep:xanue y4eGHOTo MaTepualia 2 OK 01 OK
Crpoenne Conneunoii | Conuednas cucrema. Ilnanersr, nx BuauMoe aBrkeHne. Maisie Tena conHedHoit cucremsl. Cucrema 3emmsi—J/IyHa. 02 OK 03
CHCTEMBI Connue. Connevnast akTHBHOCTb. McTounnk sHeprun ConHua U 3BE37 OK 04 OK
05 OK 06
Tema 2 Coneprxanue yuedOHOT0 MaTepHasia 2 OK 07

OBoironus Beenennon

3BE31BI, UX OCHOBHBIE XapaKTepUCTUKH. COBpPEMEHHBIE INPENCTABICHUS O MPOUCXO0XKIECHUU W 3Bomonnn CoiHIOA U
3BE3M. Otambl Ku3HU 3BE31. Mueunsii [lyth — mamra [amaktmka. Tumbl ramakTuk. PaguorajakTWKe W KBaszaphl.
Bcenennas. Pacimpenue Beenennoii. 3akon Xa66isa. Teopust bonbioro B3peiBa. MacmtabHast cTpykTypa BeeneHHOi.
MeraranakTuka




JlaGopaTopHble padoThI:
JlabopaTopHasi padota Nel. U3ydyeHue kapThl 3Be3THOI0 Heba
PaboTta B MOCKOBCKOM ILTaHETapun

Pasznen 3. KBanroBasi puszuka

Tema 3
OCHOBHI sIIepHOI PU3NKH.
OCHOBBI MOJIEKYJISIPHOM
bu3NKH

Conep:xanue yueOHOro MaTepuaJia
Crpoenne aroma. Mcrtopus aromucTHueckux yueHuil. HaGmioneHus ¥ ONBITHI, HNOATBEPKAAIOLINE ATOMHUCTHUYECKOE
yueHne Mopenu cTpoeHus atoma. Macca U pasMepsl MOJIEKYJl. DJIeMEHTapHbIe YacTHUIIbI, UX XapaKTepPUCTUKU. Anpo u
3JIEKTPOHHBIE 00OJIOYKH.
CBoiicTBa siep: sAEPHbIE CUJIBI, SHEPTHA CBSI3U Apa. SNepHble peakMu U 3aKOHOMEPHOCTH UX HNPOTEKAHUS: JCJICHHUE
siIep, CUHTE3 siaep. B3auMOCBsI3b Macchl U SHEPTUU. TepMOsaepHbId CUHTE3 B MPUPOAC. DHEPIUsl SIACPHBIX PEaKUUi 1
X IPUMCHCHHE B JACATCIILHOCTH YCJIOBCKA.
JeMoHcTpanuu
CoBpeMeHHast MOJENb CTPOCHHS aTOMA.
Monenu AaepHBIX peaKIHil 1 CONPOBOKAAIOIINE UX U3ITYUCHUS.

HckyccTBeHHasT pafiroakTUBHOCTL. JlesieHHe Tspkenblx snep. llennas suepHas peakuus. Yipasisemas LenHas
peakuusi. AnepHeiii peaktop. TepmosinepHbll cuHTe3. OHeprus 3Be3d. [lonyuyeHue paguoakTUBHBIX H30TOMOB M UX
puMeHeHue. bruonoruueckoe AECTBUE paJuOAKTUBHBIX U3IyYEHUH. DIIEMEHTAPHBIC YaCTULIbI

Tema 4
KBanToBas ontuka
(ITIpodeccrnonansuo
OPUECHTHUPOBAHHBIE
AIIEMEHTHI CO/ICPIKAHNUS)

KsanToBas rumotes3a [lnanka. TemnoBoe usmydenue. KopryckymsipHo-BomHOBOHM nyanu3m. @otousl. 'umnoresa ne
Bpoitns o BomHOBBIX cBoiicTBax uyacTwi. CooTHomieHWe HeompeaeneHHocTeil [eisenbepra. JlaBnenme cBerta.
Xumunueckoe neiicteue ceera. Ombitel [1.H. JlebeneBa u H.M. BaBuiosa. ®oroaddext. YpaBHeHue DWHIITEHHA IS
doroaddexra. Buemnuit ¢dorodnekrpuueckuii  dpdext. Buyrpennuit ¢porodddext. Tunsl  (HOTOIITEMEHTOB.
[Ipumenenune pororddexra

Penrenue 3anau ¢ npodeccHoHaILHON HANIPABICHHOCTHIO

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3nen 4. Mexanuka

Tema 5
OCHOBBI KHHEMATHKHU

Conep:xanue yueOHOro MaTepuasia

MexaHnuyeckoe ABWKEHHE M ero Buabl. MarepuanbHas Touka. CKamspHble W BEKTOpPHblE (PU3MYECKHE BEJINYMHBI.
OTHOCUTENBHOCTh MeXaHudeckoro napwkeHus. Cucrema orcueta. llpuniun otHocurensHocTH [Manmunes. TpaexTopus.
[Tyte. Ilepememenue. PaBHOMepHOE mpsiMonuHEHHOe ABKeHHEe. CKOpPOCTh. YpaBHEHHE ABIKEHUS. MrHOBEHHas |
cpelHss cKopocTH. YckopeHue. [IpsmMonuHeHOe NBHKEHHE C MOCTOSHHBIM YCKOpPEHHEM. [IBMKEHHE C MOCTOSHHBIM
YCKOpeHHeM CcBOOOTHOro majeHus. PaBHOMepHOEe [BW)KEHHE TOYKM 10 OKPY)KHOCTH, YIJIOBasi CKOPOCTb.
HentpoctpemurensHoe yckopeHune. KiHemaTrka abCoIIOTHO TBEPJIOTO Tena.

Tema 6
OCHOBBI IMHAMUKHA

Conep:xanue ydeOHOro MaTepuaJia

OcHoBHas 3agada auHamuku. Cuma. Macca. 3akonsl Mexanuku Hprotona. Cuisl B mpupoxae. Cuna TSHKECTH M CHia
BCEMHPHOTO TATOTEHUsI. 3aKOH BCEMHUPHOTO TAroteHus. [lepBas KocMuueckas CKOpOCcTh. [IBIDKEHHE TUIAHET W MaJlbIX
ten ConHeuHoit cuctemsl. Bec. HeBecomocTs. Cunbl ynipyroctu. CUilbl TpEHHUS.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07




Tema 7 3akoHBI Coaeprxanue yuedOHOro MaTepuasia 2
COXPAHEHHUs B MEXaHUKE Nmnynbse Tenma. Umnynbe cuibl. 3aKOH COXpaHEHUs] UMMyibca. PeakTuBHOE ABMxkeHUEe. MexaHuueckas
paborta u momHOCTh. Kunerndeckast sHeprusi. [loteHuuansHas sHeprus. 3aKOH COXpaHEHUS MEXaHUYeCKOH
sHepruu. PaboTta CHibl TsXKECTH W CWiIBl ynpyrocTH. lIpumeHeHue 3akoHOB coxpaHeHus. lcmomnb3oBanue
3aKOHOB MEXaHUKHU Ui OOBSCHEHUS JBH)KEHUS HEOCCHBIX TEN U Ui Pa3BUTUS KOCMHUYECKHX HCCIIECIOBAHUH,
rpaHULbl IPUMEHUMOCTHU KJIIACCUYECKOW MEXAHUKHU
Pemenue 3ana4 ¢ npogeccuoHAIBLHONH HANIPABJIEHHOCTHIO 2
Pa3nen 5. Mosekyasipaasi pu3uKka ¥ TEpMOTHHAMHUKA 10
Tema 8 OcHOBBI Coaepxxanne yueOHOro MaTepHuasia 2 OK 01 OK
MOJIEKYJIAPHO- OCHOBHbIE TOJNOXEHHUS MOJIEKYJIIpHO-KMHETHUECKOH Teopuu. Pasmepbl M Macca MOJeKyd M aToMoB. bpoyHOBckoe 02 OK 03
KHHETHYEeCKOH Teopun | nBmwkeHHe. CTpoeHne ra3000pa3HbIX, KUAKAX U TBepAbIX Ten. WaeanpHbiil Ta3. [laBnenue raza. OCHOBHOE ypaBHEHHUE OK 04 OK
MOJICKYJISIPHO-KUHETUYECKOW TEeOopuu ra3oB. Temmeparypa M ec u3MepeHHe. AOCONIOTHBIM HyNb TeMIEpaTyphl. 05 OK 06
TepmoauHamuueckasi mKana Temmneparypel. TemmepaTrypa 3Be3q. CKOPOCTH ABMXKEHHST MOJEKYJN W MX H3MEpEHHE. OK 07
YpaBHEHHE COCTOSIHHA HUAEaTbHOTO Ta3a. M3onporecch u ux rpaduku. 1'a30Bbie 3aKOHBI.
JlabopaTopHble 3aHATHSA: 1
JIaboparopHast pabota Ne2. M3yueHnue oTHOTO U3 H3OMPOIIECCOB
Tema 9 OcHOBEI Conep:xanue y4eOHOro MaTepuaJia 2

TEPMOANHAMUKHA

BuyTpeHnHsis sHeprus cucteMbl. BHYTpeHHsI SHEPrus uaealbHOro ra3a. Pabora u Teriora kak Gopmbl Ieperadu
sHeprur. TermoeMKOCTh. Y IeNbHAs TeII0EMKOCTh. Kon4ecTBO TerIoThl. Y paBHEHHE TEIIOBOTO OaaHca.
[TepBoe Hauano TepMoauHAMUKU. AnabaTHBIN Tpoliecc. Bropoe Hauano TepMOAMHAMUKH.

[Tpunimn nerictBus TerioBor MamnHel. Termnossie neurartenu. KIIJ[ remnoBoro asurarens.

XonoawibHble MaImHbl. OXpaHa NPUPOJIbI
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Tema 10 ArperaTHsie
COCTOSIHUSI BEIIECTBA U
(hazoBbIe MEPEXO/bl

Coaeprxanue yuedOHOro MaTepuasia

Ucnapenne n konpeHcanus. HacelmmeHHBIH map ¥ ero cBOWCTBAa. AOCONIOTHAS W OTHOCHUTENbHAS BIAXKHOCTH BO3IyXa.
[Tpubopkl Ay ompeneseHus: BIAKHOCTH Bo3ayxa. Touka pockl. KumeHue. 3aBHCUMOCTH TeMIIEpPaTypbl KHUIICHUS OT
napiieHusi. Kputnueckoe COCTOSIHUE BEIIECTBA. XapaKTEPUCTHKA KUJKOTO COCTOAHUS BemiecTBa [IoBEpXHOCTHBINA CTOM
KUAKOCTH. DHEPIrus MOBEPXHOCTHOTO cios. biakuuit mopsinok. IloBepxHocTHOE HaTshxeHue. CMaunBaHue. SIBIeHUs Ha
CPaHMIIE >KUIKOCTU C TBEPIAbIM TeiaoM. KamumnspHbie sSBICHHUS. XapaKTEpUCTHKA TBEPAOrO0 COCTOSHUS BEIIECTBA.
Kpucramnuueckue u amopdHbie Tena. Ypyrue cBoHCTBa TBepAbIX Tell. 3akoH ['yka. MexaHudeckue CBOHCTBA TBEPABIX
ten. Ilmactudeckas (ocratounas) medopmarusa. TerioBoe pacHidpeHHe TBEPABIX Teld W skumkocreid. Koaddurmment
nuHerHoro pacmuperus. Koaddumment o0pEMHOT0 pacipenns. YUeT paciiiupeHus B Texauke. [lnasnenne. Y aenpaast
Terora miaBieHus. Kpucrammmsamus. [IpakTHueckoe NMPUMEHEHHWE B TOBCEJAHEBHOW XU3HU M NMPO(ecCHOHATbHON
chepe hU3MUECKUX 3HAHUH O CBOMCTBAX Ta30B, KUAKOCTEH U TBEP/IBIX TEIl.

Pemenue 3aga4 ¢ npogeccuoHaIbLHOM HANIPABJIEHHOCTHIO

JlaGopaTopHblie padoThI:
Jlaboparopras padora Ne3 Ompenenenne BIaKHOCTH BO3IyXa

[TpomexxyTouHas aTTectanus mno nepsomy cemectpy (KonrposibHas pabora)

Bropoii cemecTp
Pasjen 6. DiekTpoanHaMuKa

20

Tema 11
DneKTpruYecKoe mosie

Conep:xanue ydeOHOro MaTepuasia

OneKTpuyYecKUe 3apsiibl. OJIEMEHTapHBIM JIEKTPUYECKHi 3apsia. 3akoH coxpaHeHHMs 3apsanga. 3akoH Kynona.
Onektpuueckoe noje. HampspkeHHOCTh 3nexkTpuueckoro mnoist. [lpunHnun cynepnosuiuu mosieil. IIpoBonHMkM B
aneKkTpuueckoM rmone. Juanektpukyu B snexTpuueckoM mose. [lomapuzamus auanexTpukoB. [lorennuman. PasHocTb
MOTEHIIMATIOB. DKBHUIIOTCHIMAIbHBIE MOBEPXHOCTH. CBA3b MEXIY HAIPSKEHHOCTBIO M PAa3HOCTBIO IOTEHIHAJIOB
JIEKTPUYECKOTO TMOJIs. JIeKTpoeMKOCcThb. KoHIeHcaTopbl. DHeprus 3apspKeHHOro KoHZAeHcaTopa. lIpumenenue
KOHZICHCATOPOB.

Tema 12
3aKOHBI ITOCTOSIHHOI'O TOKA

Copaepxanne yueOHOro MaTepHuaJia

YcnoBusi, He0OXOMUMBIE i1 BO3HUKHOBEHUS W TIOJJICPXKAHUS JJEKTPUUIECKOT0 Toka. Cuiia TOKa. DIEKTPUUIECKOE
conpoTuBieHue. 3akoH OMa Jutst ygacTka 1ienu. [lapamiensHoe u mocieaoBaTelIbHOe COeTUHEHNE TPOBOAHIKOB. PaboTta
U MOIIHOCTh IMOCTOSIHHOrO ToKa. TeruoBoe peiictBue Toka 3akoH Jlxoyns—IJleHna. DIeKTpoABMXKYyIIas cuia
HCTOYHHKA TOKA. 3akoH OMa IS TTOJIHOM IIEeTTH.

JlaGopaTopHbie padoThI:
JlaGopartopnas paGora Ned
Wzyuenne 3aK0HOB MMOCIIEIOBATENBHOTO U MAPAIEILHOTO COSIMHEHNH MPOBOTHUKOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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Tema 13
DIIEKTPUIECKUN TOK
B Pa3IMYHBIX Cpelax

Coaeprxanue yuedOHOro MaTepuasia

DJIeKTpUUYECKH TOK B METalUIaX, B 3JIEKTPOJINTAX, I'a3ax, B BakyyMme. DIeKTposu3. 3akoH anektponusa Dapases. Bumast
ra3oBbIX Pa3psnoB. TepMoasiekTpoHHas sMuccus. [lmazMa. DneKkTpuuecKuil TOK B MoJynpoBogHuKax. CoOCTBEHHAS U
MpUMeCHast IpoBoAuMOCTH. P-n epexo. [ToaynpoBoaarkoBsie mprbopsl. [IpriMeHeHNE MOTYTTPOBOTHUKOB.

Tema 14
MarnutHoe 1oine

Conep:xanue yueOHOro MaTepuaJia

Bekxrop uHmykimu MarHuTHOro mois. BzaumopeiictBue TokoB. Cuna Awmmepa. [lpumenenue cuimsl Ammepa.
MarauTtHbIi TOTOK. [[eficTBHe MarHUTHOTO TTOJIs Ha MBHKyIwiics 3apan. Cuna Jlopernna. [Ipumenenune cuier JlopeHta.
MaruutHsie cBoiicTBa BemecTBa. CojTHeUHasi aKTUBHOCTH | €€ BIHMsIHAE Ha 3emirto. MarHuTHbIe OypH.

Pemenue 3aiau ¢ npodeccuoHanbHON HaPaBICHHOCTHIO

Tema 15 Conep:xanue y4eOHOro MaTepuaJia
OneKTpoMarHuTHas SIBneHre SIEeKTPOMarHUTHOM HWHAYKLIMHU. 3aKOH 3JeKTpoMarHuTHoW wuHaykuuu. [IpaBuwio Jlenma. Buxpesoe
UHIYKUUS anekTpuueckoe mnone. DJC HHOyKUHMM B JBUXKYILIHUXCS NPOBOAHUKAX. SBIeHHE caMOMHAYyKUHMUA. MHIAYKTUBHOCTD.
OHeprus MarHUTHOTO TOJIS TOKa. DJIEKTPOMAarHUTHOE MOJIE.
JlaGopaTopHblie paboThl NeS
N3yuenue sBICHUS 3IEKTPOMAarHUTHON MHAYKIIUU
Paznen 7. Konebanusi u BOJTHBI OK 01
Tema 16 Coaep:xanue y4eOHOro MaTepuaJia OK 02
Mexanuueckue l'apmonnueckue konebanus. CBoOOJHBIE MexaHmuYeckue KoineOanus. [IpeBpamieHwne 3HEprurd Npu KoJeOaTEITbHOM OK 04
KOJICOAHVSI ¥ BOJTHBI JBWOKCHUUA. MaTeMaTudecKuii MasTHUK. [IpyKMHHBIA MasSTHUK. BBIHYKICHHBIE MEXaHUYECKUE KoyieOaHus. Pe3oHaHc. OK 05
[Toniepeunblie U MPOIOIHHBIE BOJHBI. XapaKTEPUCTUKH BOJTHBL. 3BYKOBBIC BOJIHBL. YJIHTPA3BYK U €r0 MPUMEHEHUE. OK 06
OK 07

Tema 17
DNeKTpOMarHUTHEIE
KOJICOAHUS ¥ BOJTHBI

Conep:xanue ydeOHOro MaTepuasia

CB0oOOIHBIE ANIEKTpOMarHUTHBIE Kosiebanus. [IpeBpamienue sHeprun B KoliebaTensHOM KOHTYpe. Ileproa cBOOOAHBIX
aneKkTpudeckux konebanuil. @Popmyna Tomcona. 3aTyxaromme 3JeKTPOMArHuTHbIE KoseOaHus. BrIHYXIeHHBIE
anexkTpuueckue konebanusa. [lepemenHblii Tok. Pe3onanc B snekTpuueckoil menu. ['eHepaTop mHepeMeHHOTro TOKa.
Tpanchopmaropsl. [loaydenue, nepeaada U paclpeleiCHUE JICKTPOIHEPIHU. DJIEKTPOMArHUTHBIC BOJIHBI. CBOHCTBA
3JIEKTPOMAarHUTHBIX BOJH. OTKPBITHIN KosiebaTenbHbli KOHTYp. OnbiTel ['. I'epua. M3o06perenne paguo A.C. Ilomnosbim.
[onstue o pannocsszu. [IpuHumn paguocsssu. [IpuMeHeHne 31eKTpPOMarHuTHBIX BOJIH.

JladopaTopHbie padoTnl Ne6
N3zyuenue pabotsl TpaHchopMaTopa

Pasnea 8. Ontuka
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Tema 18 Conep:xanue y4eGHOro MaTepualia 2 OK 01
Toueunsrii mcTogHMK cBeTa. CKOPOCTH PACTIPOCTPAHEHHUS CBETA. 3aKOHBI OTPAKEHUS W MPEIOMIICHHUS cBeTa. lIpuHImIT OK 02
Ioiirenca. Conneuynble u NyHHble 3aTMeHus. [lomHoe otpaxkenwe. JIuu3el. [locTpoeHne m300pakeHUs B JIHMH3aX. OK 04
dopmyna TOHKOH JTUH3EL. YBenuueHue JUH3bL. [71a3 kak ontudeckas cuctema. Ontuyeckue npudopsl. Teneckomnsl. OK 05
Cuna ceta. OcBEeIEHHOCTb. 3aKOHBI OCBELIEHHOCTH
JlabopaTopHbie padoThI 2
Omnpenenenue noxas3arens NPeJOMICHHS CTEKIIa
Tema 19 Coaepxxanne yueOHOr0 MaTepHasia 2
Bonnossle cBoiictBa | Hutepdepennus cera. KorepeHTHOCTh cBeToBBIX Jyueil. MuTepdepenuus B ToHkux ruieHkax. Konpua Herorona.
cBeTa Hcnonp3oBanue naTepdepeHuny B Hayke U TexHuke. Judpakuus ceera. udpakuns Ha ey B MapajuICIbHBIX JIydax.
Hudpakumonnast pemerka. [lomspuzamus monepeunsix BosH. llomspusanms cera. Ilomsipommel. Jucnepcust cpera.
Buner uznmywennit. Buner cnexktpoB. CrnekTpsl ucnmyckanusd. CrexkTpsl moryomeHus. CrneKkTpaJbHbI —aHaIHU3.
CriekTpasibHBIE KJacchl 3Be3l. YibTpaduoneroBoe u3nyueHune. MHppakpacHoe minmydenne. PeHtreHOBCKue yun. Mx
npupoza u cBoiictpa. Illkana 3J€KTPOMArHUTHBIX U3TyYEHUH.
I[IpakTH4eckoe 3aHsATHE 2
Wzyuenue siBneHust uHTEpPEepeHUNH U ANPPAKINN CBETA.
JlaGopaTopHbIe padoThI
Omnpenenenue JUIMHBI CBETOBOI BOJIHBI C IOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.
[IpomesxyTouHast aTrecTauus B Buae 1udQepeHInpoBaHHOIO 3a4eTa 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanuzanus yuebHoro mpenmera TpeOyeT Hanuuus yueOHOro kabMHETa eCTECTBEHHO-HAyYHBIX
U MaTEeMaTUYECKUX YICOHBIX MPEIMETOB, U JUCIUTIIHH.

YyebHoe oOopynoBanue: Paboume mecta oOyuwaromuxcs. PaGouee mecTto mperojaBaTes.
MapxkepHas 10ocka. BeIIBUKHOM dKpaH.

O6opynoBanue y4eOHOr0 KaOMHeTa:

1. Lludposas nabopaTopus 1o Gpu3nKe i yIUTEN,

2. lludposas madoparopus o GU3MKE I YICHHUKA;

3. KoMIuIeKT HarsiIHBIX TTIOCOOHIA JTsl IOCTOSTHHOTO MCTIOh30BaHMUS;

4. KoMIUIeKT OpTPETOB 1Jis1 0OpMIICHUS KAOMHETA;

5. KOMIUIEKT 1eMOHCTPAIIMOHHBIX YUYEOHbBIX TaOJIHLI.

[Ipu HanuMu HEOOXOAMMOro 00OpYIOBAHUS 3aHATHS MO (PU3UKE B HEKOTOPHIX CIydasX MOTYT
MIPOBOMTHCS B UMEIOIIUXCSI B 00pa30BaTeIbHON OPraHU3AIMH MACTEPCKUX HITH JIAOOPATOPHSIX

VY4eOHOo-HarAIHble TOCOOWs: HOPMATHBHBIC [TOKYMEHTBI, KOMIUIEKC Y4eOHO-HArJSAHBIX U
METOJIUICCKUX MTOCOOUH, TTaKaThl, TAOIHUIIBI, TOPTPETHI BELIAOIINXCS aesarencit, DVD-aucku.

Texuuueckue cpeactpa: Tenesu3op ¢ DVD mpourpsiBarenem, NpoeKTop, HOYTOYKH C BBIXOJIOM
B MHTepHeT (TUIICH3MOHHOE ITporpaMMHoe obecriedenue: 7 zip, Kaspersky endpoint security 10, K-lite
codec pack, Microsoft Office 2013), ay1nOKOJIOHKH.

3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
IlepeueHns pexkoMeHIyeMbIX Yy4eOHbIX M3AaHMii, WHTepHeT-pecypcoB, I0NOJHUTEJILHOMN
JUTEepaTypbl

st peanmu3aniiii IporpaMMbl OMOIMOTEYHBIH (HOHIT 00pa30BaTENbHON OpPraHU3allMi UMEET
3JIEKTPOHHBIE 00pa3oBaTeNbHbIe U HH()OPMALIMOHHBIE PECYPCHI, PEKOMEHI0BAHHBIE ISl HCTIOIb30BAHMUS
B 00pa30BaTeIbHOM IPOIIECCE, HE CTapILIE MATH JIET C MOMEHTA U3JaHMsL.

[leyaTHble U3AaHHUS HE MCIOJB3YIOTCS. Y4YeOHBIH NpeAMeT MOJHOCThIO oOOecredyeH
AIIEKTPOHHBIMU U3JIaHUSIMH.

OcHoBHas iuTEpaTypa:

1. Bacuibes A.A. @wusuka: ydyeOHOe mocoOue uisi cpeaHero mnpoheccruoHaIbHOTO
oOpaszoBanus / A. A. Bacunses, B. E. ®enopos, JI. /I. XpamoB. — 2-e u3na., ucnp. u jnomn. — Mocksa:
M3narensctBo FOpaiit, 2023. — 211 c. — (Ilpodeccuonansuoe odbpazoBanue). TeKCT: 23MeKTPOHHBIH //
URL.: https://urait.ru/bcode/514208

2. Kanamnukos  H.II. ®dusnka: y4yeOHMK W TMPAKTUKYM I8 CPEIHErO
npodeccuonanbHoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBseB. — 2-e u3., nepepad. u JI01.
— Mocksa: MznatensctBo FOpaiit, 2023. — 496 c. — (Ilpodeccuonansuoe obOpazoBanue). TekcT:
snektponnsii / URL: https://urait.ru/bcode/530614

3. Pomuonos B.H. ®wusuka mna komnemkeit: yueOHOe mocoOue Il CPEIHETO
npodeccuonansHoro odpazosanus / B. H. Poqnonos. — Mocka: U3natensctBo KOpaiit, 2023. — 202
c. — (TTpodeccuonansruoe obpasosanue). Tekcr: anextporuslit / URL: https://urait.ru/bcode/517346

JlonoJiHUTe/IbHAS JIUTEpPATYpa:

1. Aiizennion A.E. ®usnka: ydeOHUK U MPAKTHUKYM ISl CPEIHETO MPOpEeCCHOHATBHOTO
obpazoBanmsi / A. E. Aizennmon. — MockBa: W3marensctBo IOpaitt, 2023. — 335 c¢. —
(IIpodeccronanbroe odpazoBanue). — Tekcr: anekrponnslit / URL: https://urait.ru/bcode/513094

2. BacunbeB A.A. ®usuka. ba3osblit ypoBenb: 10—11 kmaccsl: yueOHUK AJIsi CPETHETO
oOmiero obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-e u31., UCHp. U JAOH. —
MockBa: WzmarensctBo FOpaiit, 2023. — 211 c¢. — (OOmeoOpa3oBaTenbHbld MUKT). TekcT:
anexTponHsiii / URL: https://urait.ru/bcode/530393

3. Mycun 10.P. ®wusuka: konebanus, onTHKa, KBaHTOBas (u3MKa: ydeOHOe mocoome
Ui cpeHero npogdeccruoHanbHoro odpasosanus / FO. P. Mycun. — 2-e u3n., ucnp. u gon. — Mocksa:
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https://urait.ru/bcode/514208
https://urait.ru/bcode/530614
https://urait.ru/bcode/513094
https://urait.ru/bcode/530393

N3znarensctBo FOpaiit, 2023. — 329 c¢. — (IIpodeccuonanbHoe oOpa3oBanue). TEKCT: 3MEKTPOHHBIH //
O6pasoBarenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514404

4, Mycun  1O.P. Ouznka: MexaHWKa: ydeOHoe TmocoOuWe [UIsl  CPEIHETro
npodeccuoHaibHoro obpazoBanus / FO. P. Mycun. — 2-e wusn., uchnp. u jgom. — MockBa:
UznarensctBo FOpaiit, 2023. — 262 ¢. — (IIpodeccronansHoe oOpa3oBanue). TeKCT: 3IeKTPOHHbIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514401

IMpodeccnonanbHbie 6a3bl JaHHBIX M HHGOPMAaLMOHHBIE pecypchbl ceTu UHTEepHeT:

1. Axanemuk. CroBapu u 3HIMKIONeAnn wwww.dic.academic.ru

2. I'mobGanrteka. I'mobGanpHas 6mOIMOTEKAa HAYyIHBIX pecypcoB www.globalteka.ru

3. Enunas xomutexiust iudpoBbIx 00pa3oBaTeabHbIX pecypcoB www.school-collection.edu.ru
4, Enunoe okHO mocTymna kK 00pa3oBaTeibHBIM pecypcam www. window.edu.ru

5. EctecTBeHHO-Hay4YHBIH >KypHan s Monoaexu «llyre B Hayky» www.yos.ru/natural-
sciences/html

6. Jlydmias ydeOHas uteparypa www.st-books.ru

7. Hay4Ho-monyssipHbIi U3MKO-MaTeMaTu4ecKuil sxypHai «KBant» www.kvant.mccme.ru
8. HobGenesckue naypeats! o gpusnke www.n-t.ru

9. O6pazoBarenbHble pecypebl MHTepHeTa - @usuka www.alleng.ru/edu/phys.htm

10. [Toaroroska k EI'D www.college.ru/fizika

11. Poccuiickuii  oOpasoBarenbHblii  moprtan. JloctymHocTh, KadecTBO, 3¢ (HEKTHUBHOCTh
www.school.edu.ru

12. Y4yebHo-MeToanueckas razera «dusuka» https//fiz.1september.ru

13. DenepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX pecypcoB www. fcior. edu. ru
14. OnexTpoHHas 6ubnuorexa Books Gid www. booksgid.com

15. Onexrponnas 6ubnmoreka PI'TY https://liber.rsuh.ru/ru

16. DnekTpoHHas 6uOIMOTeYHas cuctemMa www.book.ru

17. OnextponHslii pecypc: DbC «3Harmym» http://znanium.com

18. OnextponHbIi pecypc: DbC «Opaiity» https://urait.ru

19. Snepnas ¢pusuka B Uutepuere www.nuclphys.sinp.msu.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O IPEIMETA

KonTpoJb M olleHKa Pe3yabTaTOB OCYLIECTBIIACTCS IIPENOAABATEIEM B IIPOLIECCE IIPOBEACHUS
TEOPETUYECKUX M MPAKTUYECKUX 3aHATUH, a Takke 3aHiATUH B (popMe NMpaKkTHUECKOW HOArOTOBKH,
HaNpaBJICHHBIX HAa (OPMHUPOBAHKE OOIIMX U MPAKTHYECKUX KOMIIETEHIIHIA:

Koa n naumenoBanue
¢GopMupyeMbIX KOMIIETEH Ui

THI OLlEeHOYHBIX
MeponpUuSTHIA

OK 01. BribupaTs crioco0bl penieHus 3a1au
npodeccuoHaIbHON JeSTEIbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnons3oBaTh  COBPEMEHHBIE
CpeICTBa MOWCKA, aHAIN3a U UHTEPIIPETALUN
nH(popManuu, u nH(pOpMaIMOHHBIC
TEXHOJIOTUU  JUISl  BBITIOJNHEHHUS 33134
npodeccnoHaNbHOI 1eATEeNbHOCTH

OK 03. IlmanupoBaTb M peanu30BBIBATH
coOCTBEHHOE npodeCCHOHAIBHOE u
JMYHOCTHOE pa3BHTHE,
MPEINPUHUMATEIBCKYIO — JICATCIILHOCTh B
npodeccnoHaTbHOM  cdepe, HCIOIB30BATh
3HaHUS 10 (PUHAHCOBOM TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CHTYAIHSIX

OK 04. DddexTrBHO B3aUMOJICHCTBOBATh U
paboTarh B KOJUICKTHBE ¥ KOMaH/Ie

OK 05. OcyuiecTBisATh yCTHYIO U
MMUCbMEHHYIO KOMMYHHKAIUIO Ha
roOCyAapCTBEHHOM SI3BIKE Poccuiickoit
denepanuu ¢ yaeToM 0COOCHHOCTEN
COLIMAJIbHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 07. CogeiicTBoBaTh  COXpPaHEHUIO
OKpY’KaloIlel cpeibl, pecypcocOepekeHulo,
MPUMEHSTh 3HaHUS 00 U3MEHEHUU KJIMMaTa,
IPUHIUIBl  OEpEeXIIMBOIO  MPOU3BOCTBA,
3¢ PEeKTUBHO NEWCTBOBATh B UPE3BBIYANHBIX
CUTYaILUSIX

- YCTHBIH OIIpOC;

- (hpoHTANBHBIN OIPOC;

- OLICHKA CaMOCTOSITEIIbHBIX U KOHTPOJIBHBIX padoT;

- HaOmrosleHWe 32 XOJOM  BBINIOJHCHUS
nabopaTopHbBIX paboT;

- OIICHKA BBIMOJIHEHHS TJa00paTOPHBIX PadoT;

- OLEHKa MpakTUYecKux  palboT  (perieHus
KayeCTBEHHBIX,  PACUeTHBIX, MPO(ECCHOHAIBHO
OpPUEHTUPOBAaHHBIX 3a71a4);

- OLICHKA TECTOBBIX 3a/1aHUIi;

- OLICHKA BBITIIOJTHEHUS JIOMAITHUX u

CaMOCTOATENILHBIX PadOT;

- HaOJIOJeHWE M OIeHKa paboT Ha CTYACHYECKOU
KOH(epeHIINH;

- i GepeHIIMPOBAHHBIN 3a4ET.
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