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Pa6ouasi nporpamma y4eGuoro npeamera «®@u3uka» paspaboTana Ha OCHOBaHHH:

— denepalbHOTO roCyJIapCTBEHHOTO 00pa3oBaTEeNBEHOrO CTaHJapTa CpeaHero
pohecCHOHATBHOTO 00pa3oBaHKs, YTBEPKICHHOTO IpHKa3oM MUHHCTepCTBa 0Opa3oBaHHs M HAyKH
Poccuitckoit Denepanmn «24» despans 2025 r. Ne 138 mo cnemmansroctu 09.02.11 Paspabomka u
YApasienue nPOSPAMMHBIM 0becneuenuem,

— QenepalbHOr0  TOCYJAPCTBEHHOrO — 00pasoBAaTeNbHOTO — CTaHAApTa CpefHero  olmero
obpasoBarus (PI'OC COO), yteepxaeHHOro MunoGpHaykn Poccum 17 mas 2012 roza Ne 413
(IoCeTHSS pEAAKITHS);

—VuebHoro miaHa O4HOH (opMbl o0ydenws no crmenmanbHoctd 09.02.11 Paspabomka u
YApagienue NPOZPAMMHBLIM obecnedeHueMm, YTBEPKICHHOTO « &_ » P2 2026r.

— PaGoueil mporpaMMbl BOCTHUTaHMS IO CHEHHATBHOCTH 09.02.11 Paspabomka u ynpaenerue
npo2pammusim obecrieyeHuem, YTBEPXKIECHHOH « ﬁ » oL 2026T.

C yuertoMm:

—IIpumepHoii pabouelt mporpamMmbl  00INeoOpa3oBaTeNBHOM AUCIMINIAHEL  «Dusuka» s
npodecCHOHANBHEIX 00pa3oBaTeIbHBIX OpraHmanuil (paccMoTpeHa Ha 3acenaHuu Ilemarormgeckoro
cosera ®T'BOY JII1O UPIIO mportokon Ne 13 or «29» cenrsops 2022 r.; yTBepX/eHa Ha 3aceiaHHH
CoBeTa IO OIEHKE COACPIKAHUA M KAyecTBa MPUMEPHBIX pabodmx NporpamMM o0Ieo0pa3oBaTeIbHOro 1
COLHATBHO-TYMaHHTAPHOTO IUKJIOB CPEeIHETo NpodeccHonansHoro oopasosanus ot «30» HosOps 2022 .
[IpoTtokon Ne 14)

PazpaboTunk:
[Ipenonaarenb A.H. Tlonnos
Penensenr: H.M. Kynmyp3aes

kaHn, Ou3.-mat. HayK

PaGouan nporpaMmma paccMoTpeHa H o,gloﬁpeﬂa HA 3aceJaHHH MpeAMeTHOH (IMKI0BOH) KOMHCCHH
AnexmpomexHuuecKux OUCUUNIUH y O 2026 I., IPOTOKOI Ne .

[pencenarens IILK 31 AK. Topormun

Metoauct YMO

M.IO. [leTpoBckux



1 MACIIOPT PABOYEM ITPOT'PAMMBI

YYEBHOI'O IPEJIMETA «®U3UKA»

1.1 O6saacTh NpuMeHeHus1 pado4eil MporpaMmbl

[Tporpamma y4ueOHOTO mpeamera « Qusuxay SBISETCS 4acThIO 0011e00pa30BaTEILHOTO y4eOHOTO
[UKJIA TPOrPpaMMbl TOATOTOBKH CIEIHAIUCTOB CPEAHETO 3BEHA [0 CHEIHATBLHOCTA CPEIHEro
npodeccuonansHoro obpaszoBanusi: 09.02.11 Paspabomka u ynpasgnenue npocpammHuim obecnedenuem

mexHono2uyecko2o nNpopuis npopecCHOHATBHOI0 00pa30BaHUsl.

1.2 Mecto y4eOHOro mpeaMeTra B CTPYKType OCHOBHOH mpodeccHoHAIbLHOI
o0pa3oBaTe/IbHON NPOrPpaMMBbl

«Duzuxay sABNSETCS y4eOHBIM TpEeIMETOM M3 00s3aTeNbHOW MpEeAMETHOH  olnactu
«Ecmecmeenno-nayunsie npeomemsiy ®I'OC cpennero odiiero oo6pa3oBaHusl.

YpoBenb ocBoeHust yueObHoro npeamera B cootBerctBun ¢ ®I'OC cpennero oduiero oopasoBaHus

0a30BbIil.

1.3 Heau u 3aga4n y4eOHOro mpeaMera — Tpe0OBaHUS K pe3y/IbTaTaM OCBOEHHUSI Y4eOHOIro
npeaMera
Iesn ydeOHOro mpeamera:

- (l)OpMI/IpOBaHI/Ie y 06yqa101111/1xc;1 YBEPCHHOCTU B LECHHOCTHU O6pa3OBaHI/IH, 3HAYUMOCTHU
(I)I/I3I/ILIGCKI/IX 3HAHUM 15 COBPCMEHHOT'O KBaJIH(i)I/II_[I/IpOBaHHOFO criequaJiicTta npru OCYICCTBIICHUU €TI0

npodeccroHaNbHO 1eATENbHOCTH;

— (hopMUpOBaHHUE €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH,

— OBJIaJICHHUE CTICTM(PUIECKON CUCTEMON (PU3MUECKUX MTOHATHUNA, TEPMUHOJIOTUEH U CUMBOJIUKOM;

— OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHI, 3aKOHOB, 3aKOHOMEPHOCTEHH;

— OBJIQJICHHE OCHOBHBIMH METOJ[AMHU HAYYHOTO TMO3HAHUS MPUPOJIbI, HCTIOIB3YEMBIMU B (hU3HKE
(HabmroieHue, onMcaHne, N3MEPEHUE, BBIBUKEHNE THIIOTE3, IPOBEEHNE IKCIIEPUMEHTA);

— OBJIAJICHHME YMEHUSAMH 00paldaThiBaTh JdaHHBIE OKCIEPUMEHTa, OOBICHATH IOJYYCHHBIC
pe3yIbTaThl, YCTAHABIIUBATH 3aBUCUMOCTH MEXKIY (DM3MUYECKUMHU BEIMUYMHAMU B HAOJII0ITAEMOM SIBJICHHH,
JIeNIaTh BBIBOJBI;

— (¢opMupOBaHUE YMEHUS pemiaTh GU3NIECKUE 3a7a9i Pa3HBIX YPOBHEH CIIOXKHOCTH;

— Ppa3BUTHE MMO3HABATENBHBIX WHTEPECOB, MHTEIICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B

mpouecce MNpUOOpPEeTeHHUs 3HAHUW C HCIOJIb30BAHWEM pA3JIMYHBIX HCTOYHHUKOB HWHGOpMaluu H



COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHH; YMEHU (HOpMyITUpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO

MO3UIIMIO IO OTHOIIEHHIO K (pu3ruecKor HHPOPMAIIUH, MOJIy4aeMO U3 pa3HbIX HCTOYHHKOB;

— BOCHHTaHHUE YyBCTBA TOPAOCTH 38 POCCHUCKYIO (PU3NUYECKYIO HAYKY.

3axauyu ocBOeHHs YUeOHOI0 peaMeTa:

— npuoOpeTeHne 3HaHUH O (YHAAMEHTAIbHBIX 3aKOHaX, JIeKAIIUX B OCHOBE COBPEMEHHOMN
¢u3nvecKkoil KapTHHBI MHUpPA, NPUHIMIIOB IEHCTBUS TEXHUYECKUX YCTPOHCTB W INPOU3BOACTBEHHBIX
MPOIIECCOB, O HanOoJiee BAXKHBIX OTKPBHITUSAX B 00JIACTH (PU3UKH, OKA3aBIIHMX ONPEIEISIONIee BIUsIHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— IOHMMaHUe (U3UYECKON CYIIHOCTH SIBIECHUH, NMPOSBIAIOIINXCS B paMKaxX MPOU3BOACTBEHHON
NesTeNbHOCTH;

— OCBOEHHE CIOCOOOB HCIOJB30BAHUS (PU3MUECKUX 3HAHMWA JJIsI PEIICHHS NPAKTUYECKUX U
npoeCCHOHATBHBIX 3a/a4, OOBSICHEHUS SBJICHUN NPUPOABI MPOHM3BOJICTBEHHBIX M TEXHOJIOTHYECKHX
IIPOLIECCOB, MPUHLMUIIOB JEHCTBUS TEXHUYECKUX NPUOOPOB U YCTPOMCTB, oOecnedeHus Oe30MacHOCTU
IIPOM3BO/ICTBA U OXPAHBI IPUPOIBI;

— (opmupoBanue yMmMeHUil pemars y4eOHO-IIPAKTUYECKHE 3aJaud (PU3UYECKOTO COJAEpKaHHs C
y4€ToM NnpodeccuoHaNbHOM HalpaBIeHHOCTH;

— npuoOpeTeHHe OombiTa MO3HaHWS WU CaMOINO3HAHWSA; YMEHMH CTaBUTh 3aJaud U pelaTh
po0JeMbl ¢ Y4ETOM MpoeCcCHOHAITBHOM HANPABIEHHOCTH;

— (opMupOBaHHE YMEHUN UCKATh, aHAIM3UPOBATh U 00pabaThiBaTh (GU3NUYECKYIO HHPOPMAIUIO C
y4€TOM NMpOoQecCHOHATBHON HAPaBIEHHOCTH;

— MOArOTOBKa  OOy4aroMmMXCS K  YCIEIIHOMY OCBOGHHUIO  JUCHMIUIMH W MOAayJeH
poeCCHOHATBLHOIO LUKIA: (OPMUPOBAHUE Yy HUX YMEHMH M ONbITA AEATEIbHOCTH, XapaKTEPHBIX IS
npodeccuil / MOMKHOCTEH CIyKAIlUX WM CHEIHaJbHOCTeH, MOJIy4aeMbIX B MPO(heCcCHOHAIBHBIX
00pa30BaTeNbHbIX OPraHU3aIMIX;

— TOArOTOBKAa K  (QOPMHUPOBAHUIO  OOMIMX  KOMIIETEHUMH  Oyayliero  croernuaaucra:
camoo0pa3zoBaHus, KOMMYHHUKAIIH, MIPOSIBIICHUS IrpaXKAaHCKO-NTaTPUOTHUYECKON MO3UIUH,
COTPYJHHUYECTBA, MPUHATHS PEIIEHUN B CTaHJAPTHOM M HECTaHJAPTHOM CHUTyalUsX, IPOEKTUPOBAHUSA,
NpoBeeHUsT (U3NYECKUX H3MEpPeHUH, >(PPEKTUBHOTO M OE€30MaCHOr0 HCIOIb30BAHUS PA3THYHBIX
TEXHUUYECKUX YCTPOMCTB, COOJIIO/IEHNUS MTPaBUIJI OXpaHbl TpyAa Npu padbote ¢ GU3ndIeckuMu npudopamMu 1

000pyI0OBaHUEM.



2 INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O ITPEJMETA

«DU3UKA»

Kox ¥ HauMeHOBaHHe
¢popMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUSA NPOrpaMMbI 10 JTUCHUIIJINHE

O01mme

JAucuunimHapHbie

OK 01. Beibupatb
CTIOCOOBI PEIICHUS
3a1a4
npodeccHnoHATEHOM
TS TEIbHOCTH
PUMEHUTEIBHO

K Pa3JInYHBIM
KOHTEKCTaM

JIM4HOCTHBIE pPE3YNbTaThl JOJDKHBI OTPaXaTh B YacCTH
TPYAOBOTO BOCTIUTAHHS:

- TOTOBHOCTh K TPYAY, OCO3HaHWE IIEHHOCTH MacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOH JI€ATEIILHOCTH TEXHOJIOTHYECKON
u COLIMAIIbHOM HAIpaBJICHHOCTH, CIIOCOOHOCTh
WHULUMPOBATh,  IUIAHUPOBAaTb M CaMOCTOSITEIBHO
BBITIOJIHATH TaKYIO I€ATEIbHOCTB;

- MHTEpeC K pa3IMyHbIM cdepaM IpodeccHOHATHLHON
NeSITeTbHOCTH,

- TOTOBHOCTh M CIHOCOOHOCTh K 00pa3oBaHUIO H
caM000pa30BaHHIO Ha NPOTSKEHUH BCEH JKU3HU.
MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:

OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
IMO3HABATCIIbHBIMHM JICHCTBHSMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTLHO ~ (POPMYTUPOBATh U  aKTyaJIM3HPOBAThH

mpo0yieMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTaHABIUBATh
CYIISCTBCHHBIN MPU3HAK WM OCHOBAaHUS JIJII CPaBHCHWS,
KIaccupuKaud W 00OOINEHHUs; ONpeAeNsiTh  Ielu
NEeATEIbHOCTH, 3a/1aBaTh IapaMeTphl W KPUTEPHH WX
JOCTUKEHHUS; BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B PAacCMaTpPUBACMBIX SIBICHUSX; BHOCHTHKOPPEKTHBBI B
NeSITeNIbHOCTh, OILIEHUBAaTh COOTBETCTBUE PE3YIHTATOB
IEsIM, OICHUBATh PUCKH ITOCICJACTBUN JIEATEIHHOCTH;
pa3BUBaTh KPEATHBHOE MBIIUICHHE TPH  PEIICHUU

I[IP6 1.ChopmupoBaHHOCTH MPEACTABICHUNH O POIU
U MecTe (PM3MKH U aCTPOHOMHHU B COBPEMEHHOH HAyYHOUH
KapTHHE MHUpPA, O CUCTeMooOpasyroliell poiau (U3MKH B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIMH, O BKJIaJE POCCUUCKUX
U 3apyOeKHBIX YYCHBIX-(QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHWe  (U3MYECKOM  CYIIHOCTH  HaOII0JaeMbIX
SIBJIGHUH MUKPOMHpA, MAaKpOMHUpa U MeraMmupa; NOHUMaHNe
POJIM aCTPOHOMUU B IIPAKTUYECKOM AEATEIbHOCTH YEJI0BEKA
U JajbHEHIIeM HayYHO-TEXHMYECKOM pa3BUTHUH, PpOJIU
bu3uku

B (GOpMHpOBaHHMU  Kpyrozopa M  (YHKIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JIJISl peLIeHMs] MPAaKTUYECKUX 3a/1ay;
I[IP6  2.ChopMupOBaHHOCTH  YMEHHH  pacrio3HaBaTh
¢u3nueckue sBIEHUS (Mpolecchl) M OOBICHATH HMX Ha
OCHOBE  M3YUYEHHBIX  3aKOHOB: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE
MaJcHUE TeJ, JBWKEHUE II0 OKPYKHOCTH, WHEpLu,
B3aMMO/ICIICTBHE Tell, KoeOaTelbHOE ABM)KEHNE, PE30HAHC,
BOJIHOBOE JIBIDKEHUE; AU dy3usi, OpoyHOBCKOE ABHKEHHE,
CTpOEHHE XUAKOCTEH M TBEPABIX TEJ, U3MEHEHHE o0bema
TEJ MPU HarpeBaHUU (OXJIAKIEHHUH), TEIUIOBOE PAaBHOBECHE,
WCIapeHue, KOHJEHCAlWs, IUJIaBJI€HHEe, KpUCTAJIM3alus,
KMIIEHWE,  BJIAXHOCTb  BO3]lyXa,  CBSI3b  CpEIHEHN
KHMHETUYECKOM HHEPruH TEIIOBOTO IBUKEHMSI MOJEKYJ C
aOCOJIIOTHOW TeMIlepaTypoi, MOBBIIIEHHWE NaBJIEHUS ras3a




YKU3HEHHBIX TIPOOJIEM;

0)0a30BbIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJANETh HAaBBIKAMHU Y4YCOHO-HCCIICIOBATEIbCKOM U
HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaMH PaspCIICHUA
npo0Jem;

- BBISABJIATH IMPUYUHHO-CIICACTBCHHBIC CBs3H1 u
aKTyaJIM3MpOBaTh  3aJady, BBIIBUIaTh THIIOTE3y €€
pelICHUA, HAXOAUTh apTYMCHTBI I AOKA3aTCIbCTBA CBOUX
YTBEPIKIACHHM, 3a]1aBaTh MapaMETPhl ¥ KPUTEPUH PEIICHUS;
- AHAJIM3UPOBATL IIOJYUCHHBIC B XOAC PCHICHUA 3aaadyun
pe3yabTaThl, KPUTUYCCKH OILICHUBATh WX JOCTOBEPHOCTD,
IMPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBHAX,

- yMEThb TIEPEHOCUTh 3HAHUS B ITI03HABATCILHYIO W
MPAKTUYCCKYIO YaCTH KU3HCACATCIbHOCTH,

- YMETh HMHTEIPUPOBATh 3HAHHS W3 PAa3HBIX MPEAMETHBIX
obJacrei;

- BBIIBHraTh HOBBIC HJCH, INpelaraTh OpPUTHHAIbHBIC
MOJXOJIBI U PEIICHUS;

- IMPOABJIATH CIIOCOOHOCTh HX UCIOJIL30BAaHHSI B
MMO3HABATENLHOMN U COHH&HLHOﬁ IIPAKTHKE,

-IPOSABIIATH CIIOCOOHOCTE n T'OTOBHOCTH K
CaMOCTOATCIIBHOMY IMMOUCKY MCTOJ0B peliCHus
MPAKTUYCCKUX 3aaa4, NPUMCHCHHUIO pPAa3JIMYHBIX MCETOI0B
IIO3HAaHUA,

- CTaBUTh W (opMynupoBaTh COOCTBEHHbIE 3aJaudl B
00pa30BaTeNbHON NEATENbHOCTH U KU3HEHHBIX CUTYaIUsX;
BBIBIIATb  IIPUYUHHO-CICIACTBEHHBIE  CBA3M WM JUIA
JIOKa3aTesIbCTBA CBOUX YTBEPXKIACHUH, 3a7aBaTh apaMeTpbl
U KPUTEPUH PELICHUs aKTyaJIM3UpOBaTh 3a1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEUIeHUs, HAaXOIUTh apIyMEHTHI;

- AQHAIU3UPOBATH IIOJIYYEHHBIE B XOJAE pPELICHUS 3aJadyu
pe3yabTaThl, KPUTHYECKH OLIEHMBATh HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX YCIOBUSAX; 1aBaTh
OLICHKY HOBBIM CHUTYal[UsIM, OLIEHMBAaTh NPUOOPETEHHBIN
OIIBIT;

[P €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH ~ COCTOSIHMS ~ raza B H30IMpoIeccax;
AIIEKTPHU3AIMS TeJ, B3aUMOJICHUCTBHE 3aps0B, HaIPCBaHUEC
IIPpOBOAHHKA C TOKOM, B3aHMO,IIeI>iCTBPIe MarduToB,
AIIEKTPOMArHUTHAS MHAYKIHS, ACHCTBUE MATHUTHOTO TOJIS
Ha TIQPOBOJHUK C TOKOM M JBIKYIUMWCS  3apsn,
AIIEKTPOMArHUTHBIC KOJCOaHUs M BOJHBI, MPIMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTPAXKCHUE, MPEIOMIICHUE,
uHTepdepeHims, audpakius W [OJSIPU3AIUI  CBETa,
mucrepcust cBera; GorodnekTpudeckuii 3PpQexT, cBeTOBOE
JIaBJICHUE, BO3HHUKHOBCHHE JIMHEWYATOr0 CIIEKTpa aroma

BOJIOPO/Ia, €CTECTBEHHAs " UCKYCCTBEHHAS
PaIMOaKTUBHOCTD;

[IP6 3. BiiageHue ocHOBOMOJArarwOUMU (U3HNYECKUMU
HNOHATUAMH W BEIMYMHAMH,  XapaKTEPU3YIOLUIMMHU
¢u3nueckre TpoNecchl (CBS3aHHBIMA C MEXaHUYCCKHM
JBIKCHUEM, B3aMMOJCHCTBHEM TeN, MEXaHWYECKUMH
KoJIeOaHHUSIMU n BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BEUICCTBA, TCIIJIOBBIMHA mnponeccamMu,

JJIEKTPUYECKHUM WM MarHUTHBIM TIOJISIMH, JJIEKTPUYECKUM
TOKOM, 3JICKTPOMAarHuTHBIMH KOJ'Ie6aHI/I$[MI/I N BOJIHaAMWH,
ONTUYECKUMHU  SBJICHUSIMM; KBAHTOBBIMH  SBIICHHSIMHU,
CTPOCHHEM aToMa M aTOMHOTO S/Ipa, PaJuOaKTUBHOCTHIO);
BJIJICHUE  OCHOBOIIOJAralOlUMU  ACTPOHOMHYECKUMU
IMOHATUAMHU, IMO3BOJAIOIMIMMHA XapaKTEPHU30BaTh IMPOLICCCHI,
MPOUCXOMSIIME HA 3BE3JaX, B 3BE3JHBIX CHCTEMAX, B
MEXTAIaKTHYECKOM cpeac; ABUKCHUC HC6GCHLIX TECII,
ABOJIIOLMIO 3Be311 U BeelneHHoii;

I1P6 4. Bnanenue 3aKOHOMEPHOCTSIMH, 3aKOHaMH
u TeopusMu (3akoH BcemupHoro TtaroTeHus, I, I u III
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPIHM, 3aKOH COXpPAaHEHUs HMIYJIbCa, HPUHIUI
CYINEPIIO3ULINU cul, IIPUHIUI PaBHOIIPaBHOCTHU
MHEpLHUAIbHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHsI BELIECTBA, TIa30BbIC




- paspabarbiBaTh IUIAaH pELICHUS NPOOJIEMBI C Yy4ETOM
aHaJIM3a HUMEIONIMXCS MaTepUaNbHBIX M HeMaTepHUAIbHBIX
pPECYpCOB; CTaBUTh MpPOOJIEMbI M 3a/layd, OIMYCKAaIOIIue
aIbTEPHATUBHBIC PEIICHUS

3aKOHBI, TEPBBIA  3aKOH  TEPMOJWHAMHKH;  3aKOH
COXpaHEHHUS AIEKTPUUECKOTro 3apsiia, 3akoH Kynona, 3akoH
Oma nna ywactka uenu, 3akoH OMa I MOJHOM
3JIEKTPUYECKOM 1enu, 3akoH Jxoyma - JleHna, 3aKkoH
3JICKTPOMArHUTHOW WHYKIIUU, 3aKOH COXPaHEHUS YHEPTUH,
3aKOH MPSMOJIMHEHHOTO pacnpoCTpaHEHUsi CBETa, 3aKOH
OTpaXEHUS CBETa, 3aKOH IIPEJIIOMJICHHS CBETa; 3aKOH
COXpaHEHHUS SHEPIruH, 3aKOH COXPAHECHUSI UMIYJbCa, 3aKOH
COXpaHEHHUs DJICKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS
MacCOBOTO YHCIIA, TOCTYJAaThl bopa, 3aK0H pajinoaKTHBHOTO

pacmanga); yBEpEHHOE  HCIIOJIb30BaHHME  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHanu3e (PU3NYECKUX SIBICHUU U
IPOIIECCOB;

[IP6 6. Brnagenue OCHOBHBIMM METOJAMU HAay4HOTO
IIO3HAHUS, UCIOJIb3YEMbIMU B (PU3HKE: MIPOBOAUTH MPSIMbIE
¥ KOCBEHHBIC M3MEPEHUs] (U3NYECKUX BEIWYHMH, BBIOMpAs
ONTUMAJIBHBINA CIIOCO0 M3MEpPEHHsI U UCHOJIb3ys W3BECTHBIC
METOJBl OLICHKH NOTPEIIHOCTEd HW3MEpPEHUN, NPOBOIUTH
HCCIIeIOBaHUE  3aBUCUMOCTEH  (DU3MYECKHX  BEIMYUH
C HCIOJIb30BaHUEM TMPSMBIX H3MEpPEHHUH, OOBICHATH
MIOJIyYE€HHBIE PE3yNbTaThl, UCHOIb3Ys (GU3NUECKHUE TEOPUH,
3aKOHBI U MOHATHSA, U JIeNIaTh BBIBO/IbI; COOJIIOATh MpaBuila
0€e30MmacHoOro Tpyaa
OpyU TPOBEICHUM MCCIEOBAHUNH B paMKax ydeOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIEJ0BATENbCKON
JESATEIIBHOCTH c HCIIOJIb30BAaHNEM U (PPOBBIX
W3MEPUTENbHBIX YCTpOMCTB u 71a00paTOPHOTO
o0opynoBanusi;  CHOPMUPOBAHHOCTh  MPEACTaBICHUH

0 METO0/1aX MOJY4YEeHHs] HAyUYHbIX aCTPOHOMHUYECKUX 3HAHUIA;
I1P6 7. ChopMupoBaHHOCTb YMEHMs pellaTh pacyeTHBIE
3a/1a4yM C SIBHO 33JaHHON (PU3HUECKON MOJIENbIO, UCTIOIb3YsI
¢buznyeckue 3aKOHBI
W TPUHIUIBI, HAa OCHOBE aHaiM3a YCIOBUS 3a/Jayu
BbIOMpPATh (PU3MUECKYIO MOJENb, BBIACIATH (U3NUYECKHE
BEJTMYUHBI U (QOpPMYJIbl, HEOOXOIUMBIE Ul €€ pelleHus,
IIPOBOJAUTh  pacueTbhl W OLEHUBAaTh  PEaJbHOCTb




MOJTyYEHHOTO 3HAaYeHUs (PU3UUECKOW BEIUYUHBI; pEelIaTh
KaueCTBEHHbIE 3a/1a4u, BBICTpauBast JIOTUYECKH
HEMPOTUBOPEUHBYIO IIEMOYKY PACCYXACHHHM C OMOpoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE
SIBJICHUS

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEACTBA
MIOKCKa, aHaJIM3a

Y MHTEPIIPETALUN
nHpopmauu

1 nH(pOpMaIMOHHBIE
TEXHOJIOTUU

JUTSI BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
NEeSATEeTbHOCTH

JIM4HOCTHBIE PE3yNbTAaThl JOJKHBI OTpaxkaTb B YacTH
LEHHOCTH HAyYHOTO MMO3HAHUS:

- c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOILECTBEHHOM

[IPpAaKTUKM,  OCHOBAaHHOTO  HAa  JMalore  KyJabTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEpDUICHCTBOBAHME  SI3BIKOBOM M  YMTATEIbCKOU

KYyJbTYPbI KaK CPEACTBA B3aUMOAECHCTBUS MEXKIY JIOIbMU U
IIO3HAHUs MUPA;

MeranpeqMeTHbIe  pe3yabTaThl  JOJDKHBI  OTpaKaTh:
Osnanenue YHUBEPCAITbHBIMU y4eOHBIMH
MO3HABATEIbHBIMA JCHCTBUSIMH:

B)paboTa ¢ uHpopmanueit:

- BIAACTh HABBIKAMH TIOJNydeHHs HHQOpMaruu W3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISITh  MOWCK, AaHaJN3, CHUCTEMaTH3alHI0 |

MHTEpHpeTanuio UHPOpPMALMK Pa3IMYHbIX BUIOB U (HOpM
MIpe/ICTaBJICHMUS;

- CcO3/1aBaThb TEKCThl B pa3iMyHBIX (hopMaTax C y4eToM
Ha3HaYeHUs] MH(QOpMAaLMK U 1IeJIEBON ayAUTOPUU, BbIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaTH3alUH;

- HCIOJIb30BAaTh  CPEACTBA  HMH(MOPMALMOHHBIX U
KOMMYHHKAI[UOHHBIX TEXHOJIOTMH B peleHnn
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHHU3allMOHHBIX
3aja4 ¢ coOIoIeHneM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PecypcocOepeKeHtsl, MPAaBOBBIX U
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

- BJIaACTbHABbIKAMHU paciio3HaBaHUA n 3alIUThI
nHpopManuu, nHOOPMAITMOHHONW 0€30TTaCHOCTH JIMYHOCTH

I[IP6 5. VYmeHue yduThIBaTH TPAHHUIBI IPUMEHEHUS
U3YyYCHHBIX (PU3MUECKUX MOJEJNEH: MaTepuaibHas TOYKa,
HMHEpLMAJIbHAs CHUCTEMa OTCUeTa, WICAJIbHBIN ra3; MOAEIN
CTPOEHHUS Ta30B, JKUAKOCTEH M TBEPABIX TeJ, TOYECUHBIH
INEKTPUYECKUH 3apsij, sJepHas MOJENb aToMa, HyKJIOHHAas
MO/JIellb aTOMHOI'0 a1pa
IPY PEUICHUU PU3UIECKUX 33]ad;

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOH IMO3UIMU T10
OTHOWICHHUIO K (U3MUECKOr MH(POPMAIUH, TOTyIaeMOn M3
pa3HBIX HMCTOYHHMKOB, YMEHHUH MCIIOJIb30BaTh LU(PPOBBIE

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYpPUPOBaHMUS,
UHTEpIpeTalud M MpeJICTaBIeHUs] Y4eOHOH M HayyHO-
MONYJIIPHOM nH(popManuu; pa3BUTHE YMEHUH

KPUTUYECKOI0 aHajIM3a MojyyaeMoil nHpopMaiu




OK 03. [lmanupoBaTh
U pPeaIn30BbIBATh
coOCTBEHHOE
npodeccuoHanbHOe

Y JINYHOCTHOE
pa3BuTHE,
MPEPUHIMATEIBCKY
10 JIESITEIbBHOCTh

B nipoeccnoHabHOM
cdepe, UCTIOIB30BATh
3HaHUS NOIPABOBOU

1 (pMHAHCOBOMU
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX CUTYAIHSIX

JIMYHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpakaTh B YacTH
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

- CHOCOOHOCTH OIICHMBATh CUTYallMi0 H TPUHUMATh
OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HAa MOPAIBHO-
HPaBCTBECHHBIC HOPMBI
M [ICHHOCTW,

-OCO3HAHHWE JIMYHOTO BKJAJ B IOCTPOCHHE YCTOWYMBOTO
Oyymero;

MeranpeameTHbIe pe3yIbTaThI JIOJI)KHBI
oTpaxaTh:OBJIaJICHUE YHUBEPCATBHBIMHU PETYIATHBHBIMHU
NEUCTBUSIMU:

a)caMOOpTaHHU3aLIUs
- CaMOCTOATENIbHO  OCYIICCTBJISATH  IO3HABATEIBHYIO
JACATCIIBbHOCTD, BBIABJIATH HpO6JI€MI)I, CTaBUTH u

(dbopMynrupoBaTh COOCTBEHHBIE 33Jjaud B 00pa3oBaTENbHOM
NESTETbHOCTH M )KU3HEHHBIX CUTYAIIUX;
- CaMOCTOATEIBHO COCTaBIATH IUJIAH PEIICHUS MPOOIEMBI C

Y4ETOM HMCIOIITUXCS pecypcoB, CcOOCTBEHHBIX
BO3MOKHOCTEH

U MIPEINOYTEHUM;

- 1aBaThb OHGHKYHOBI)IM CI/ITyaIII/ISIM;

cIoco0CTBOBATh (hopMHUpOBaHHIO u IIPOSIBJICHUIO

LIIUPOKOMAPYIUIIMU B Pa3HBIX 00IACTAX 3HAHUH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb;
0)CaMOKOHTPOJIb:

UCIOJb30BaTh MPHUEMBI pedIeKCUU Ul OLEHKH CUTYyallWH,
BbIOOpa BEPHOTO PEIICHHUS;

- YMeTh OILIGHHMBaThb PUCKH M CBOEBPEMEHHO NPHUHUMATh
pewenust

110 UX CHIKEHHUIO

I[TP6 9. CdopmupoBaHHOCTh COOCTBEHHOW ITO3UIIMH 10
OTHOIICHHUIO K (U3MUECKO MH(POPMAIUH, MOTydaeMON H3
pasHBIX HCTOYHHMKOB, YMEHHH WCIIOJIB30BaTh LU(POBHIC

TEXHOJIOTUH JUTS IIOMCKA, CTPYKTYpPUPOBaHMUA,
UHTEpHpeTallud M MpeJICTaBIeHUs] Y4eOHOH M HayyHO-
MO YJIIPHOM uHpOpMaILINH; pa3BuTHE YMEHUH

KPUTHYECKOT0 aHAJIM3a MOJIy4aeMoil HHpopMaIuu

OK 04. O¢dpexTruBHO
B3aMMO/IEHCTBOBATh
1 paboraTh

B KOJIJIEKTHBE U
KOMaH/Ie

JInyHOCTHBIE pe3yNnbTaThl JOJKHBI OTpaXkaTb B 4YacTH
LIEHHOCTH HAY4YHOT'O NTO3HAHUS:
-OBJIQJICBAHUE  HABBIKAMH
MPOEKTHOM

Y COUHUAIBHOM IESITENBHOCTH;
MeranpeameTHble pe3yJIbTaThbl

y4eOHO-UCCIIeI0BATENHCKOMH,

JOJIZKHBI

I[IP6 10. OBnageHue ymeHHSAMU paboTaTe B TIpyIIe
C  BBIIOJHEHUEM  PAa3JIMYHBIX  COIHUAIBHBIX  pOJIEH,
IUTAHUPOBATh paboTy TPYMIbI, PAllMOHAIBHO PaclpeelisTh
NeSTeNIbHOCTh B HECTaHAAPTHBIX CUTYallUAX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TIpYMIbl B
pelieHne paccMaTpuBaeMoi MPoOIEeMBbI




oTpaxkatb:OBlIaJICHHE
KOMMYHHKATUBHBIMU JICHCTBHUSIMH:
0)coBMeCTHAs IESITEIIbHOCTD:

- IOHUMATh U UCIIOJIL30BaTh PEUMYIIIECTBA KOMaH/IHON

Y MHIMBHUIYaJILHON pa0OTHI;

- BBIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JCHCTBHIA C
Y4eTOM OOINMX MHTEPECOB M BO3MOXKHOCTECH KaXKIOTrO
yjieHa KOJIJICKTUBA,

YHHUBCPCAJIbHBIMHU

- IIpUHHUMATb e COBMECTHOM JCATCIIbHOCTH,
OpraHnu30BbLIBATH
Hn KOOPAWHUPOBATH JEUCTBUS MO €€ JOCTHXKCHUIO:

COCTaBJIATh IUIaH JIEUCTBUM, paclpenessaTh POJIU C y4EeTOM
MHEHMH YYaCTHUKOB, OOCYXJaTh Pe3ylbTaThl COBMECTHOMH
paboTsr;

-OLIEHUBAaTh Ka4eCTBO CBOETO BKJIAAA U KaXJ0r0 Y4aCTHHUKA
KOMaHJIbl B OOMMH pe3ylbTaT IO pa3pabOTaHHBIM
KPUTEPHUSM;

-TpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJAEU C MO3HUIMH
HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTHUYECKOH 3HAYMMOCTH,
KOOPJAUHHUPOBATh
U BBIIOJIHATH
BUPTYaJIbHOTO

1 KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

-OCYILECTBIISITh TIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE
B pa3jIMYHbIX CUTYyalMsX, HPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.
OBnanenue YHUBEPCATbHBIMHU
JNEUCTBUAMU:

I)IIPUHATHE ce0s U IPYTUX JOJEH:

- NpUHUMAaThb MOTHBBI U apryMEHThl IPYIHX JIOAEH IpH
aHaJIM3€e Pe3yJbTaTOB JEATEIbHOCTH

paboTy B YCIOBHMSIX  pEalbHOrO,

pEryIsTUBHBIMA

OK 05. Ocy1iecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAIUIO

Ha TOCYyIapCTBEHHOM
si3pIke Poccuiickoit

JImuHOCTHEIC PE3YIbTATBl AOJDKHBI OTpaXaTb B YaCTH
9CTCTUYCCKOI'O BOCIIMTAHMA:

- O3CTCTHYCCKOC OTHOIICHHUEC K MHPY, BKIIOYasd ICTCTUKY
6BITE[, HAYyYHOI'O MW TCEXHUYCCKOIO0 TBOPUCCTBA, CIIOPTa,

Tpyaa

I[MP6 1. CdopMupOBaHHOCTh MPEACTABICHUNH O POIHU
1 MecTe (PU3UKU M aCTPOHOMHUHM B COBPEMEHHON HAay4YHOUN
KapTUHE MHpa, O cuUcTeMooOpasyromiedl poiau (Qusuku B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTUMA, O BKJIAJAE POCCHUMCKHUX




denepalyu ¢ y4eTOM
oco0eHHOCTEH
COLIMAJIEHOTO

U KYJIBTYPHOIO
KOHTEKCTa

1 OOIIECTBEHHBIX OTHOIICHUH;

B OGJI&CTI/I MNaTpUOTUYCCKOI'O BOCIIUTAHUA MPOABJIATH!:
-IICHHOCTHOE OTHOIIIEHHE K TOCYJIapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY M IPHUPOTHOMY HACIEAUIO, IMaMITHHUKAM,
TpamuiusiM  HaponoB Poccum, poctmwkenusm Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIIE;
MeramnpeameTHbIe pe3yabTATHI
otpaxaTh:OBiajieHne
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:
a)oOIieHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BceX chepax KU3HHU;

JOJIKHBI
YHUBEPCaAIbHBIMU

- PasBCpHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHHA
C UCIIOJIB30BAHUCM A3BIKOBBIX CPCACTB

M 3apyOeXHBIX YYCHBIX-(M3MKOB B Ppa3BUTHE HAYKH;
NMOHMMaHWe  (U3MYECKOW  CYHNIHOCTH  HaOII0JaeMbIX
SBJICHUI MUKPOMHPA, MAKpOMHUpa U METaMUpPa; IOHUMaHUE
POJIM ACTPOHOMUH B MPAKTHUECKON JESITEIbHOCTH YEJIOBEKA
¥ JajbHEHIIeM HayYHO-TEXHHYECKOM pPAa3BUTHH, POJIH
¢buzukn

B (opmupoBaHmm Kpyrozopa u  (QYHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl PEILICHHsI TPAKTUYECKHX 33124

OK 07. ConencTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHHUIo,
MPUMEHSITh 3HAHUS
00 M3MEeHeHUHn
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JEHCTBOBATh

B UPE3BBIYANHBIX
CUTYaIUsIX

JIM4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTh B YacTH
9KOJIOTUYECKOTO BOCIIUTAHMUS:

- chOpPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpHI,
MMOHUMAaHUE BITUSHUSA COIMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HAa COCTOSTHUE MTPUPOTHOM M COLIMAIBHOM CPEebl,

OCO3HaHHE TIJIOOAJILHOTO  XapakTepa  HKOJIOTHYECKUX
npobiuem;
- IUIAHUPOBAaHME M  OCYIIECTBIEHHUE  JICWUCTBHM B

OKpY’Kalolllel cpe/ie Ha OCHOBE 3HAHUSA LieJIel YCTOMYMBOrO
Pa3BUTHS YEIOBEUECTBA;
aKTUBHOE HENPUATHE
OKpY>Karolllen cpenie

JEUCTBUN, TPUHOCSIIIUX Bpex

I[MP6 8. CdopMupoBaHHOCTb  YMEHHUS  MPUMEHATH
IIOJTy4YEHHbBIE 3HAHUSI 17151 OOBSICHEHUS YCIOBUM NMPOTEKaHMUSI
(buznueckux SIBIICHU B pupoje
u JUTSt MPUHATHSA MPaKTUYECKUX pelieHuit

B TOBCEHEBHOW >KM3HM A obecrieyeHus: 0e30MacHOCTH
pHu oOpalleHuu ¢ OBITOBBIMU MPUOOpPaAMH U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 3J0POBbs M COOJIIOJICHNUS HOPM
9KOJIOTMUECKOr0 TMOBEACHMSI B OKpYXarouleil cpene;
NOHUMaHWE HEOOXOJUMOCTH NPUMEHEHUs JIOCTUKEHUH
buszuku 51 TEXHOJIOTHI
JUIS. paliMOHAJIBHOIO MIPUPOIOIIOIB30BAHUS

IIK 2.2. Pa3pabatbiBaTh
MOJTYJTH TIPOTPaMMHOTO
o0ecreyeHusl.

3HaTb MHOIOMNOTOYHOCTb B nporpamMmmHbIX MOoA4YyNAX,




3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJMETA

«DPU3UKA»

3.1 O0béM yueOHOro npeaMera u BU/bI y4eOHOH padoThl

Buowt yueonoii pabomut 1 cemecmp | 2 cemecmp Bcezo
O0bem oOpa3oBaTeIbHON NPOrpaMMbl  Y4eOHOIO 50 94 144
npeaMera

B T.4. B JopMe NpaKTHYECKOH MOATOTOBKH 16 52 68

6 nMom ducie:

meopemuyeckoe odoyuenue (ypoKH, JISKIIUN) 34 42 76
1abopamopHvle 3aHAMusL 8 28 36
npaKkmuyecKue 3aHsAmusl 8 24 32

UHOUBUOYATILHBIL NPOEKM - - -

KoncyabTanuun - - -

CamocrosiTesibHast padoTa - - -

IIpoMe:xxyTOUHas arrecTauus B popme - - -
nugdepeHIMpPoBaHHOIO 3a4eTa BO 2 cemMecTpe




3.2 TeMmaTH4ecKUii IUIaH U coJepKaHue Y4eOHOro npeamera «®u3uKa»

HaumeHoBaHue . ®opmupyembie
pA3IEI0B 1 TeM Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHU3anuM JAesITeJIbHOCTH O0bém | YpoBeHb KOMITETeRIIH
o0yuarommxcst YacoB | OCBOCHMS
1 cemecTp
MOAYJIb 1 MEXAHUKA 30
PA3JEJI 1 KHHEMATHUKA 12
BBenenue Coaep:xxanue yue0HOro MaTepHaJia 2
Tema 1 | B ToM 4YHc/Ie TeOPeTHYECKOTO 00yUeHUusl (YpoKuU, 1eKyuu) 2
Kunemarnueckue dusuka — ¢yHIaMeHTanbHas Hayka O mpupojae. EcTecTBeHHO-HayyHBIH METO.
XapaKTePUCTUKH MIO3HAHUS, €r0 BO3MOKHOCTH M TPAaHUIIbl IPUMEHUMOCTH. DKCIEPUMEHT U TEOPUS B OK 03
nporecce IMO3HaHWS Npupoabl. MojenupoBaHue (QU3MUECKUX SBICHUH U OK 05
npoueccoB. Ponb 3kcnepuMeHTa M TEOpPUM B IpOLIECCE IO3HAHUS IMPUPOIBL. 1 1
@usnueckas BenuunHa. Du3MUecKUe 3aKOHBL.  'paHUIBl  IPUMEHHMOCTH
¢uznueckux 3akoHOB U Teopuil. [Ipunnun coorBercTBus. [loHsTHE O (DU3MUECKOI
KapTuHe Mupa. [lorpemnoctu u3Mepenuit GU3N4YECKUX BeIUYHH. 3HaYCHUE (DPU3UKH
pu ocBoeHUHU npodeccuit u cnenuanbHocredt CI10
MexaHnueckoe JBM)KEHHE M €ro BHUIbl. MarepuanbHas Touka. OTHOCHTEIBHOCTh
MeXxaHu4yeckoro aABmkeHus. Cucrema otcueta. I[IpuHIUD OTHOCUTEIBHOCTHU 1 3
["anunesi. CnocoOsl onucanus aArkeHus. Tpaekropus. [1yte. [lepemenienne
Tema 2 | Conep:xaHue y4eOHOro MaTepuasa 4 OK 01
PasHonepemenHoe B ToM unciie TeopeTnueckoro odyuenus (ypoxu, 1ekuuu) 4 OK 02
ABHKeHHE PaBHOMepHOEe mnpsiMonuHeliHOe nBHKeHue. CkopocTh. MrHOBEHHas M CpeaHss 9 OK 04
CKOpOCTH 3 OK 05
VYckopenue. IIpsmMonnHeHOE IBUKEHUE C MTOCTOSSHHBIM yCKOpeHUeM. [IBrnxkeHue ¢ 9 OK 07
MOCTOSIHHBIM YCKOPEHUEM CBOOOIHOTO Ma/IeHus
Tema 3 Papnomepnoe | Conep:kanue yueOHOro MaTepuaJia 6 OK 01
JABHKEHUE 1o | B Tom uncie Teoperuueckoro odoyuenus (ypoxu, aekyuu) 2 OK 02
OKPYKHOCTH PaBHOMEpHOE  JBHJKEHHE TOYKM IO  OKPYXHOCTH, YIJIOBas  CKOPOCTb. 5 5 OK 04
LlenTpocTpemutensHoe yckopenue. Kunemarnuka abcosloTHO TBEPOTO Tena OK 05
B ToM umc/ie NPAKTHYECKHX U J1a00PaTOPHBIX 3aHATHII 4 OK 07
JladoparopHnoe 3ansiTue Ne 1
OO6paboTka pe3ylbTaTOB HM3MEPEHHUH Ha TpUMEpe 3aJaud oIpeneleHus o0bema 2 2

MATUHAPA




IIpakTHyeckoe 3ansaTue Ne 1

Pemenue 3a1a4 Mo KMHEMaTHKE ¢ TPOPECCHOHATHHON HAIPABICHHOCTHIO 2
PA3AEJ 2 IMHAMHUKA 10
Tema 4  3axonsl | Cogep:kanue yueOHOro MaTepuaJia 2 OK 01
mexanuku Heotona | B Tom uncie Teopernyeckoro ooydenus (ypoxu, nekyuu) 2 OK 02
OcHoBHas 3amava quHamMukd. Cuia. Macca. 3akoHbl MexaHuku HeroToHa OK 04
9 OK 05
OK 07
Tema S5 Cuabl B | Cogep:kanue yueOHOro MmarepuaJia 8 OK 01
MexXaHHKe B ToM unciie TeopeTHuecKoro odoyuenus (ypoku, jekyuu) 4 OK 02
Cunet B mpupone. Cuna TsSDKECTH W CHJIa BCEeMHPHOTO TSITOTEHHs. 3aKOH 9 OK 04
BCEMHUPHOTO TAroTeHus. IlepBas KocMuuecKas CKOpoCTh OK 05
JBuxenue ruianeT u maneix ten ConHeuHoil cucrembl. Bec. HeBecomocth. Cuiibl 9 OK 07
ynpyroct. Cuiibl TpeHUs
B TOM 4Hc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIH 4
JlabopaTopHoe 3ansitue Ne 2 2
CB00OOJTHOE MajJieHNe
IIpakTyeckoe 3ansaTHe Ne 2 2
Pemenue 3a1a4 mo muHaMuKe ¢ mpodecCHoHATBHOM HAPaBICHHOCTHIO
PA3EJI 3 3AKOHBI COXPAHEHHUSA B MEXAHUKE 8
Tema 6 3akon | Cogep:kanue yueOHOTro MaTepuaJia 2 OK 01
COXpPaHEHHS B ToM unciie TeopeTnueckoro odyuenus (ypoxu, 1ekuyuu) 2 OK 02
UMITYJIbCA Wmnynbe Ttenma. Mmrynbe cuibl. 3aKOH COXpaHEHHs WMITyibca. PeakTHBHOE OK 04
JBUKEHUE 9 OK 05
OK 07
Tema 7 PabGora, | Conep:kanue yueOHOro MaTepuaJia 6 OK 01
MOUIHOCTD, 3Heprus | B Tom uncie TeopeTrnyeckoro ooyyenus (ypoxu, n1eKyuu) 4 OK 02
Mexanuueckass pabora u MourHocTh. Kunermueckass sHeprus. IloreHnumanbHas OK 04
SHeprus. 3aKOH COXpaHEHHs MeXaHW4yeckoil sHepruu. Pabora cuibl TsSKecTH U 2 OK 05
CWJIBI YIIPYTOCTHU OK 07
KoncepBatuBubie cuibl. [IpuMeHeHue 3akOHOB coxpaHeHus. Vcnonb3oBaHue
3aKOHOB MEXAaHUKHU JJIs1 OOBSCHEHUs ABWKCHHMS HEOECHBIX TEJN W ISl Pa3BUTHS 2
KOCMUYECKHX UCCJIEIOBaHM, IPaHUIIbl MPUMEHUMOCTH KJIACCHYECKOM MEeXaHUKHU
B ToM 4nc/ie IpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 2




IIpakTnyeckoe 3ansaTHe Ne 3
Pemenne 3a1a4 1o 3aKOHAM COXPAHEHUs ¢ NIPo(ecCHOHATbHOM HAIIPABICHHOCTHIO

MOAYJb 2 MOJIEKYJSAPHASA ®U3NKA U TEPMOJINHAMUKA 20

PA3JIEJI 4 OCHOBBI MOJIEKYJISIPHOW ®U3UKN 6

Tema 8 OcHoBHble | Conep:kanne y4eOHOro MaTepuaJia 2 OK 01

MO0JI0KEH U1 B ToM unciie TeopeTHuecKoro odoyuenus (ypoxu, jekuyuu) 2 OK 02

MOJIEKYJISIPHO- OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIpHO-KMHETHYeCKOW Teopuu. Pasmepbl m Macca OK 03

KMHeTHYeCKOMH MOJIEKYJ ¥ aTOMOB. bpoyHoBckoe nBukeHue. CUiibl U SHEPTUs MEKMOJIEKYISIPHOTO OK 04

Teopuu B3auMoiecTBus. CTpoeHHe ra3000pa3HbIX, KUAKAX U TBEpIAbIX Tel. MaeanbHbiit 2 OK 05
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KUHETHUECKON TEOpHH OK 07
ra3oB

Tema 9 YpaBnenue | Coagep:kanue yueOHOro MaTepuaJia 4 OK 01

COCTOSTHUSA B ToM unciie TeopeTHuecKoro odoyuenus (ypoxu, sexuuu) 4 OK 02

HICAJIBHOTO Ia3a Temneparypa u ee wusMmepeHue. TepMoanHamMuyeckas IIKajla TEMIIEPATYPHI. OK 03
AGCOMOTHBI HyIb TemmepaTypbl. Temmeparypa 3Be3n. CKOPOCTH JIBUKEHHS 2 OK 04
MOJIEKYJI i MX U3MEPEHUE OK 05
VYpaBHEeHHE COCTOSHMS MJiealibHOro rasza. M3omponeccel u ux rpaduxu. ['a3oBbie 2 OK 07
3aKOHbI. MoJsipHas ra3oBast MOCTOSIHHAS

PA3JIEJ S OCHOBBI TEPMOJIMHAMMKHA 14

Tema 10 OcuHoBHble | Conep:kanue yueOHOro MaTepuaJia 4 OK 01

NOHATHS B ToM unciie TeopeTnyeckoro odyuenus (ypoxu, 1ekyuu) 4 OK 02

TEPMOIMHAMUKH BHyTpeHHss sHeprusi cucreMbl. BHyTpeHHsIsI sHeprus uieanbHoro rasa. Pabora u OK 03
TEIUI0Ta Kak (opMbl Mepeaadu 3Hepruu. TemioeMKocTb. Y AeIbHas TeMI0EMKOCTb. 2 OK 04
KosmyecTBo TemoThl. YpaBHEHHE TEIIOBOTO OajgaHca OK 05
[lepoe Hauyamo TePMOAMHAMUKH. AnmabaTHEI Tpomecc. Bropoe Hawano OK 07
TepMOJMHAMUKHU. [IpUHIMI NEWCTBUA TEMJIOBOM MAalIMHBI. TEIJIOBbIE JBUTATENH. 2

KII/] TermoBoro nBurarens. XoJ0uibHbIE MAIUHBL. OXpaHa IpUPOIbI




Tema 11 CsoiicTBa
NMapoB, KUJAKOCTel u
TBEPABIX TeJI

Coaep:xanue yueOHOTo MaTepHaJia

10

B TOM 4HC/Ie TEOPETHYECKOT0 00yueHust (YPoKu, JeKyuu)

Wcnapenne u xoHaeHcarus. HachlmeHHBIH map u €ro cBoicTBa. AOCOJIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTb BoO3Ayxa. [Ipubopel misi ompeaenieHusl BIAKHOCTH
Bo3ayxa. Touka pockl. Kunenue. 3aBUCUMOCTb TEMIIEPATYpPhl KUIMEHUSA OT
naBneHusa. Kputhueckoe COCTOSHHME BelIeCTBa. XapaKTEPUCTHKA  KUIKOIO
cocTosinus BeniecTBa. [[oBEpXHOCTHBIN CIION dKUJIKOCTH. DHEPIrusl MMOBEPXHOCTHOIO
cnos. bamxuuit nopsgok. IloepxnoctHoe HaTshkeHue. CMaunBaHue. SIBJIeHUS Ha
rpaHulle KUIKOCTU C TBEPAbIM TeioM. KanusisipHble siBJIEHUs. XapaKTEepPUCTHUKA
TBEPJIOTO COCTOSIHUS BemecTBa. Kpucraumueckne u aMmopHBIC Tela.

VYupyrue cBoiicTBa TBepAbIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPbIX
ten. [lmactuueckas (ocrarouHas) nedopmanus. TemioBoe paciuIMpeHHe TBEPIbIX
Ten W okuakocred. Koaddumment mmHeWHOro pacmupenus. KoaddunueHt
00BEMHOr0 pacimupeHus. YueT pacmiupeHuss B TexHuke. [lnaBienue. VYaenpHas
temora  1aBiaeHus.  Kpucrammmzauus.  [lpaktuueckoe  npuUMeHEHUE B
MOBCETHEBHON JKM3HU (PU3NYCCKUX 3HAHWA O CBOWCTBAX Ta30B, JKUIKOCTCH W
TBEPJBIX TEI

B ToMm yucae MPAKTUYIECCKUX U ﬂaﬁopaToprlx 3aHATHI

JladopaTopHoe 3ansiTue Ne 3
OrnpezenieHne BIaKHOCTH BO3lyXa

JladoparopHnoe 3ansTue Ne 4
Omnpenenenne korhduIMeHTa TeIJIOBOT0 PACITUPEHUS TBEPABIX Tl

IIpakTuyeckoe 3ansitue Ne 4
Pemenue 3a1au mo TepMoAMHAMUKE ¢ TPO(hecCHOHATLHON HAIIPaBICHHOCTHIO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

KoHncyabTanuu

IIpome:kyTouHas aTTecTanms

Bcero 3a 1 cemecTp

50




2 cemecTp

MOAYJIb 3 QJIEKTPOANHAMUKA 38
PA3JEJI 6 JIEKTPOCTATUHKA 22
Tema 12 | Conepxanue y4yeOHOIro MaTepuasa 8 OK 01
daekTpuyecKoe moje | B Tom unciie TeOpeTHYECKOro 00yueHus (ypoKu, 1eKyuu) 4 OK 02
DNEeKTpUUECKUE 3apsi/ibl. DIEMEHTAPHBIN AIEKTPUUECKUN 3apsal. 3aKOH COXPaHEHUs OK 03
3apsna. 3akoH KynoHa. DOnexkTpuyeckas IOCTOSHHAs. OJIEKTPUYECKOE IIOJIe. OK 04
HampspkeHHocTh  2nexTpuueckoro mois. [lpuHnun — cynepro3uuuu — moJei. 2 OK 05
[TpoBOJHMKM B 3JEKTpUYECKOM Iojie. JIMAIEKTpUKH B 3IEKTPUYECKOM IOJIE. OK 07
Ionsipusanus qUAIIEKTPUKOB
PaGota cun snexkrpocratnueckoro mons. IloTenuuman. Pa3HoCTh NOTEHIMATIOB.
CBsi3p MEX[y HANPSHKEHHOCTBHIO U PA3HOCTHIO TMOTEHIIUAIOB AJIEKTPHUYECKOTO TTOJISL.
OnexkTpoeMKocTb. Enununmsl asnekrpoemkoctd. Kowgencatopsl. CoennHeHHe 2
KOHJIEHCAaTOpOB B OaTapero. DHeprus 3apspKEHHOTO KOHJIEHCAaTopa. DHEPTus
aneKTpuyeckoro noJs. [IpuMeHeHne KOH1IeHCaTOpOB
B TOM 4Hc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 4
IIpakTHyeckoe 3ansiTue Ne 5 2
DJIEeKTPOCTaTHUECKOE MOJI€ B BAKyyMe
JladoparopHoe 3ansTue Ne 5 2
MojiennpoBaHe MEKTPHUECKUX MOJIeH
Tema 13 3akousl | ConepxaHue y4eOHOro MaTepuasa 12 OK 01
NOCTOSIHHOI'O TOKA B ToM unciie TeopeTHUecKOro odyuenus (ypoku, jekyuu) 4 OK 02
VYcnoBusi, HEOOXOAMMBIC TSI BO3HUKHOBEHHUS M TOJJIEPKAHUS DIEKTPUUECKOTO OK 03
Toka. Cuja TOKa U IUIOTHOCTh TOKa. 3akoH Oma uisl yyacTka Lenu. 3aBUCUMOCTh OK 04
3JIEKTPUYECKOTO COMPOTUBIIEHUS OT Marepuania, JUIMHBI U IUIOL[AJAN MONEPEYHOIO 2 OK 05
CeueHHsI MPOBOAHMKA. 3aBUCUMOCTD HJIEKTPUUYECKOTO COMPOTHBIICHHUS IIPOBOAHUKOB OK 07

OT TeMneparypsbl. TemneparypHblil KO3()PHUIIMEHT CONPOTUBIIEHUS




CepxnpoBoaUMOCTb. PaboTa M MOIIHOCTB ITOCTOSIHHOTO TOKa. TemioBoe nelcTBre
ToKa. 3aKkoH J[xoynsi—
JleHna. DnexkTpoABMKyIIas CUja UCTOYHMKA TOKa. 3akoH Oma i MOJIHOM Iemu.

Onektpuueckue 1uenu. IlapamienpHoe W MOCIENOBAaTENIbHOE  COEAMHEHHE 2
npoBOJHUKOB. 3akoHbl Kupxropa g y3na. CoenunHeHHEe HCTOYHHMKOB
DJIEKTPUYECKOM dHEPTUH B OaTapero
B TOM 4Hc/ie IPAKTHYECKUX H JIA00PATOPHBIX 3aHATHI 8
IIpakTuyeckoe 3ansitue Ne 6 2
I1OCTOSIHHBIN 2JIEKTPUYECKUNA TOK
IIpakTuyeckoe 3ansitue Ne 6 2
I1OCTOSIHHBIN 2JIEKTPUUYECKUNA TOK
JlabopaTopHoe 3ansitue Ne 6 2
W3yueHne paboThl raJlbBaHOMETPA B PEKUME aMIIEPMETPA U BOJBTMETPA.
JlaGopaTopHoe 3ansitue Ne 6 2
M3yuenne paboThl rajibBaHOMETPA B peKUME aMIIEpPMETPa U BOJIbTMETPA.
Tema 14 | Conepxxanue y4eOHOIro MaTrepuaja 2 OK 01
JneKkTpuyecKuii TOK | B TOM umc/ie TeopeTH4ecKoro odyueHus (ypoKu, niexyuu) 2 OK 02
B Pa3sHbIX cpeaax ONEKTPUYECKUH TOK B METAJUIAX, B AJIEKTPOJIMTAX, ra3ax, B BaKyyMe. DJIEKTPOJIU3. OK 03
3akoH snektponu3a Dapanes. DIESKTPOXUMHUYECKUN IKBUBAICHT. BHIBI ra30BBIX OK 04
paspsanoB. TepMmoanexkTpoHHas odmuccus. Ilmasma. OnexkTpuueckuid TOK B 2 OK 05
noynpoBoaHukax. CoOCTBEHHass W MPUMECHas MPOBOIMUMOCTH. P-n mepexoj. OK 07
ITpumeHneHne nosynpoBoJHUKOB. [1o1ynnpoBoIHUKOBBIE TPHOOPHI
PA3ZJAEJ 7 QJEKTPOMAT'HETHU3M 16
Tema 15 MarnutHoe | CogepkaHue y4eOHOI0o MaTepuaJa 4
noJie B ToM 4mHc/ie TeOpeTHYeCKOro 00yueHus (YpoKu, aeKyuu) 4
Bekrop WMHAyKIMHM MarHuTHOro mnosid. HanpsykeHHOCTh MAarHUTHOTO — IOJIS.
JleficTBe MarHMTHOTO TOJISI HA MPSMOJIMHEHHBIM IMPOBOJAHUK C TOKOM. 2 OK 01
Bsaumoneiictsue TokoB. Cuna Ammnepa. IIpumenenne cunsl Amnepa. MarHuTHbIN OK 02
ITOTOK OK 03
Paborta mo mepemernieHuI0 MPOBOJAHMKA C TOKOM B MarHuTHoM mosie. JledcTBue OK 04
MarHuTHOTO TMOJs Ha ABwkymuica 3apsan. Cwia Jlopenna. Ilpumenenne cuiibl 2 OK 05
Jlopenna. OmpeneneHue yaeabHOTO 3apsna. MarHuTHbIE CBOMCTBa BEILECTBA. OK 07

MaruutHasi npoHunaeMocTb. CoJIHEUHAasi aKTUBHOCTh M €€ BJIMSHUE Ha 3€MIIIO.
MarnuTHble Oypu




Tema 16 | Conepxanue y4yeOHOIro MaTepuasia 12 OK 01
DJIeKTPOMAarHuTHasi | B ToM 4uciie Teopernyeckoro odydenus (ypoku, 1eKyuu) 2 OK 02
HHAYKIUSA SIBneHMe SJIEKTPOMATHUTHOM  MHIYKIHH. ITpaBuno Jlenma. 3aKkoH OK 03
3JIEKTPOMArHUTHOM MHAYKIMU. BuxpeBoe snekrpuyeckoe nose. JC UHAYKIMU B OK 04
JBIDKYIMXCS NPOBOJHMKAX. SIBiIeHHME CaMOMHIYKIUHU. VHIYKTHBHOCTH. DHEPrus 2 OK 05
MarHUTHOTO TIOJIA TOKAa. B3auMOCBSI3b JJIEKTPUUYECKHMX M MAarHUTHBIX IOJICH. OK 07
DJIEKTPOMArHUTHOE T0JIe
B ToM unciie npakTHYECKHX M J1a00PATOPHBIX 3aHATHH 10
IIpakTuyeckoe 3ansaTue Ne 7 2
MarnutHoe nozie B Bakyyme. Cuna Amnepa. Cuna Jlopenna
IIpakTnyeckoe 3ansaTue Ne 8 5
DNEeKTpOMarHuTHAs MHAYKINS
JladoparopHoe 3ansTue Ne 7 2
W3ydeHue a51eKTpoHHOTO ocuuiuiorpada
JlabopaTopHoe 3ansitue Ne 8 2
BuxpeBoe anexkTpuyeckoe moiie
JlaGopatopHoe 3ansitue Ne 8 2
BuxpeBoe anexkTpuyeckoe mnoie
MOJAYJIb 4 KOJIEFAHUSA U BOJIHBI 20
PA3JEJI 8 MEXAHUYECKHE KOJIEBAHUS Y BOJIHbI 12
Tema 17 | Conepxanue ydeOHOro MmaTepuasa 2 OK 01
Mexannyeckue B ToM unciie TeopeTnyeckoro odyuenus (ypoxu, 1ekyuu) 2 OK 02
KoJIe0aHust KonebarenbHoe  ABHKEHUE. ['apmonnueckue  KoseOaHUS. CBobOoHbIE OK 04
MexaHudeckue konedanus. [lpespamienrue sHeprun mpu KosiaedaTeIbHOM JBHKEHHUH. 9 8§ 8;
CBoOomHBIE 3aTyXarolIue MeXaHW4Yeckue KosneOanus. MaTemMaTHYeCKUid MasTHUK.
[TpyxuHHBIN MasTHUK. BeIHY)KIeHHbIEe MeXaHU4ecKue Kojebanus. Pe3oHanc
Tema 18 VYnpyrue | ConepxaHue yueOHOro Marepuasia 10 OK 01
BOJIHBI B TOM 4nc/ie TeopeTHYecKoro o0yyenus (ypoxu, 1eKyuu) 2 OK 02
[Torrepeynbie W MPOJOIHHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIE BOJHEI. 5 OK 04
VYbTpa3ByK U €ro npuMeHEeHHe OK 05
B ToM 4nc/ie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH 8 OK 07
IIpakTyeckoe 3ansaTHe Ne 9 2 liK2.2
KonebarenbHoe nBmkenne. MasTHUKH. YTIPyryue BOJHBI
JladoparopHnoe 3ansiTie Ne 9 2

duznueckuii MasITHUK




JlaGopaTopHoe 3ansitue Ne 9
Pu3n4ecKuil MassTHUK

JlabopaTopHoe 3ansitue NelQ 2
MarteMaTnyecKkuii MasiTHUK
PA3JIEJ 9 QJIEKTPOMATI'HUTHBIE KOJIEBAHUSA U BOJIHBI 8
Tema 19 | Conepxxanune yueOHOro MarepuaJjia 4 OK 01
D/IeKTPOMATrHUTHBbIe | B TOM 4nciie TeopeTnueckoro odyuenus (ypoku, JeKyuu) 4 OK 02
KoJIeOaHus CBoOonHbIE  3JEKTpOMarHuTHele  KosieOaHus.  llpeBpamienue  sHeprun B OK 04
kosnebaTebHOM KoHType. Dopmyna TomcoHa. 3aTyxaromyie 3JIEKTPOMAarHUTHBIC OK 05
KosiebaHus.  ['eHepaTop — He3aTyXaloUMX  JIEKTPOMAarHUTHBIX  KoOJeOaHMM. 2 OK 07
BreiHykneHHsle snekTpuueckue KoneOanus. [lepemenHslii  TOK. ['eHeparop 1IK 2.2
IIEPEMEHHOI0 TOKa. EMKOCTHOE M HWHAYKTUBHOE CONPOTHUBIICHUS IIEPEMEHHOIO
TOKa. AKTUBHOE CONPOTHUBIICHUE
3akoH OMa JUIsl 3JIEKTPUYECKOM Lenu HepeMeHHOro Toka. PaboTa m MOIIHOCTB
epeMeHHOro Toka. Pe3oHanc B anekTpuueckoil unenu. Tpanchopmaropsl. Toku 2
BBICOKOH 4acToThl. [lonyuenue, nepenaya u paclpeaeaeHue dJIeKTPOIHEPTUU
Tema 20 Copaepxxanue yuyeOHOIro MaTepuasa 4 OK 01
DileKTpOoMarHuTHbIe | B TOM unciie TeopeTnyeckoro oGyyenus (ypoxu, rexyuu) 2 OK 02
BOJIHBI ONEeKTPOMarHUTHOE TMOJ€ KaKk OCOObIM BUJA MaTepuH. DJIEKTPOMAarHUTHBIE BOJIHBI. OK 04
CBoiicTBa 31eKTpOMarHUTHHIX BOJH. Bubpatop I'epua. OTKphITHINA KOIeOaTENbHBIN 5 OK 05
koHTyp. M3o0Opetenue paano A.C. IlomoBeiM. [lonsitue o pamuocssizu. [TpuHiun OK 07
panuocssisy. [IpuMeHeHne 2IeKTPOMarHuTHBIX BOJH 1IK 2.2
B ToM Ync/ie IpakTHYeCKUX U J1a00paTOPHbIX 3aHATHI 2
IIpakTHyeckoe 3ansitue Ne 10 2
DJeKTPOMarHUTHBIE KOJICOAHUS! M BOJIHBI
MOJIYJIb 5 OITHKA. DJIEMEHTBI KBAHTOBOW ®U3UKHN 36
PA3JIEJ 10 OITUKA 24
Tema 21 | Coaep:kanue yueOHOro MaTepuajia 8 OK 01
T'eomeTpuyecKast B ToM 4nciIe TeopeTHyeckoro odyuenust (ypoku, iekyuu) 2 OK 02
ONTHKA Toueunblil ©cTOUHUK cBeTa. CKOPOCTh paclpoOCTpaHEHHS CBETA. 3AKOHBI OTPAKEHUS OK 04
u rnpenomiieHnuss cBera. ConHewyHble W JIyHHblEe 3atMmeHus. [IpuHnumn [roiireHca. OK 05
[TonHoe otpaxenue. Jlunspl. Iloctpoenne wuzoOpaxkenuss B auH3ax. Dopmyna 2
TOHKOW JIMH3BI. YBEIWYCHHE JIMH3BL. [71a3 Kak onTudeckas cucrema. Onrudeckue
npubopsl. Teneckonsl. Cuina cBera. OCBEEHHOCTh. 3aKOHBI OCBEIIEHHOCTH
B ToM unciie npakTHYecKuX  J1a00PaTOPHBIX 3aHATHH 6




IIpakTnyeckoe 3ansaTue Ne 11

CBeT. 3aKOHbBI T€OMETPUYECKON ONTHKHU 2

JlaboparopHoe 3ansaTue Ne 11 2

@DOKyCHbIE PACCTOSIHUS U YBEIUYECHHUS JIMH3

JlabopaTopHoe 3ansiTue Ne 12 2

OcHOBBI (hOTOMETPUH
Tema 22 BounoBas | CogepkaHue y4eOHOIo MaTepuaJia 10 OK 01
ONTHKA B ToM umcIIe TeOpeTHYecKoro o0y4enust (YypoKu, nekyuu) 4 OK 02

Wuatepdepentmst cBera. KorepeHTHOCTh CBETOBBIX Jsydeld. HMHTepdepeHmms B OK 04

ToHKMX IUeHKaX. Kombia Herlorona. Vcnonb3oBaHue MHTEpGEpEeHMH B HayKe U 2 OK 05

texHuke. Judpakuusa csera. Judpakuusa Ha 1mienm B MapajlIeNbHBIX JIydax.

Judpakuuonnas pemerka. [lonsgpusanus nonepeynsix BosiH. [lonsgpusanus ceta

JBoiiHoe nyuenpenomnenue. Ilomsspounsl. ducnepcust cBera. Buabl H3aydeHUH. 2

Bugapsr cnekrpoB. Crnextpbl ucnyckanus. CrnexkTpsl nornomieHus. CreKkTpalibHbIi

aHamu3. CrekTpagpHBIE  KJIACChl  3Be3A.  YIbTPadUOJIETOBOE  HM3IydCHHE.

Undpakpacnoe nznyuenue. Penrrenosckue nyun. Mx npupona u coiicta. [lkana

AJIEKTPOMAarHUTHBIX U3TYy4eHHUH

B ToM Ync/ie IpaKTHYeCKUX U J1a00paTOPHbIX 3aHATHI 6

IIpakTyeckoe 3ansaTue Ne 12 5

BosHOBEIE CBOIICTBA CBETA

JlabopaTopHnoe 3ansitue Ne 13 2

OmnpeJieneHne TOJMIIMHBI BOJIOCA MO TU(PAKIIMOHHON KapTHHE

JlabopaTopHoe 3ansTHe Ne 14 2

ITonsipusanus ceera
Tema 23 | Conep:xanue y4eOHOT0 MaTepuaja 2 OK 01
CneunajabHast B TOM 4nc/ie TeopeTH4ecKoro o6y4yenus (ypoxu, 1eKkyuu) 2 OK 02
Teopus JIBIKEHHE CO CKOPOCTBIO CBETA. I10CTyIaThl TEOPUH OTHOCHTETBHOCTH | CIIEICTBHS OK 04
OTHOCHUTEJIbHOCTH u3 HuX. MHBapMaHTHOCTb MOXYyJII CKOPOCTH CBETa B BaKyyMe. OJHEpPrusi MOKOS. 2 OK 05

CBsi3pb MacChl W DHEPrUU CBOOOJTHON YAaCTHIIBL. DJIEMEHTHI DPEIATHBUCTCKOM
JMHAMHAKH




Tema 24 Ksantoas | CoaepixaHue yueOHOIo MaTepuasa 4

onTHKa B TOM unc/e TeopeTnueckoro odydenus (ypoxu, neKyuu) 2
KBanroBas runore3a Ilnanka. TemioBoe usiydeHue. KoprycKysspHO-BOJIHOBOM
nyanusMm. @otonbl. ['mmore3a ge bpoitis O BOJTHOBBIX CBOMCTBAX YAacCTHIL.
CootHomienne HeomnpeaeneHHocted [eizenOepra. JlaBienue cBera. XuUMHUYECKOE 2
nericreue ceeta. OnbiThl [1.H.JIe6enera u H.M.BaBunosa. ®otosddekr. YpaBHeHnue
Oiiamreitna g porodddexra. BuemnHmit  dorornmekrpudeckuii 3 dekrt.
Brytpennuii porodddekr. Tumnsl dotosrnementon. [Ipumenenue horodrddexra
B ToM YHc/Ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2
IMpakTnyeckoe 3ansitue Ne 13 5
3akoHsb! poTodddexra

PA3JIEJI 11 ATOMHAS U AAEPHAS ®U3UKA 12

Tema 25 ®usuka | Conepxxanue yueOHOro MaTrepuasia 4

aToMa B ToM unciie TeopeTHuecKoro odoyuenus (ypoxu, jekuyuu) 2 OK 01
PasBuTye B3MJIAZ0OB HAa CTPOEHUE BElIECTBA. MOJEIH CTPOEHHS aTOMHOIO SifIpa. OK 02
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoaa. SnepHas mojenb atoMa. OMbITh 5 OK 04
2.Pesepdopna. Monens aroma Bomoposa no H.bopy. KBantossie nmocrynarst bopa. OK 05
Jlazepsl OK 07
B ToM Yuc/ie NPaKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2
I[IpakTuyeckoe 3ansitue Ne 14 2
Crtpoenue BoA0poa01o00H0r0 atoma 1mo bopy

Tema 26 @Dusuka | ConepxxaHue yueOHOro MaTepuaja 4

aTOMHOTO sIIpa B ToM unciie TeopeTnueckoro odyuenust (ypoxu, 1ekyuu) 2 OK 01
PaqMoakTHBHOCTE.  3aKOH  paAMOAKTHBHOIO  pacmaja.  PaamoakTHBHEIE OK 02
npesparienns. CrocoObl HaOMIOAEHUS U PErucTpalui  3apsDKeHHBIX  YacTHIL. OK 04
DOddexkr BapmmoBa — YepenkoBa. Ctpoenme aTomHoro siapa. Jlegext macchl, OK 05
DHEpPrusi CBS3M M YCTOMYMBOCTH ATOMHBIX sifep. SnepHble peakiuu. SpepHas OK 07
SHEPreTHKa. OHEPreTUYEeCKUM BBIXOJX AJNEpHBIX peakuuil. VckyccTBeHHas 2
paiuoakTUBHOCTh. JlemeHue TsokenblX — sjep. LlemHas  simepHas — peakuus.
VYnpasnsiemass uenHas peakuus. SnepHeid peaktop. TepMosIepHbIA CHUHTES.
Oueprus 3Be3a. [lomydeHue paguoaKTHBHBIX W30TONOB W WX MPHMEHEHHE.
buosiornueckoe neiicTBUE paOaKTUBHBIX U3TYYCHHI. DJIEMEHTapHbIE YaCTHUIIbI
B ToM 4nciie NpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIM 2
IIpakTnyeckoe 3ansiTue Ne 15 2

CtpoeHue aTOMHOTO siipa. SlnepHble peakiun




Tema 27 Crpoenne | CogepxaHue y4eOHOIo MaTepuaJia 4 OK 01
Coaneunoii cucrembl. | B ToM 4nciie TeopeTHYecKoro odyuenus (ypoku, nexyuu) 2 OK 02
IBOTIOLHUA Conneunast cucreMa. IlimaHeTsl, UX BHAMMOE IABHKEHHE. MaJjble Tela COJHEUHOMH OK 03
Bcenennoii cuctemsl. Cucrema 3eminsi—JIyHa. OK 04
Connue. Conneynast akTuBHOCTb. Mcrounuk sHeprun CoiHia u 3BE31. 3BE3/bI, UX OK 05
OCHOBHBIE XapakTepUCTHUKU. COBpEeMEHHbIEC NMPEACTABICHUS O MPOUCXOXKICHUH U 2 OK 07
sBomonny ConHua M 3BE31. OTambl KM3HU 3BE3A. Mieunwlid [lyts — Hama
lNanaktuka. Tunel ranaktuk. Paguoranaktuky v kBazapsl. Beenennas. Paciupenue
Bcenennoii. 3akon Xa66ma. Teopusi bosbmoro B3peiBa. MaciitabHasi CTpyKTypa
Bcenennol. MeraranakTtuka
B TOM Yuc/ie MPaKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2
JladoparopHnoe 3ansiTue Ne 15 2
W3ydeHue kapThl 3B€3JHOr0 Heba
KoHncyabTanuu -
IIpomexyTouHAs aTTeCTANMSA -
Bcero 3a 2 cemecTp: 94
HUTOI'O 3aron 114

JU71st XapaKTepUCTHKH YPOBHSI OCBOEHHS Y4eOHOTO MaTepHaia HCHOIb3YIOTCS CIEAYIONIe 0003HAYECHUS:
1 — o3HakoOMUTENHHBIHN (y3HABaHUE paHee N3YYEeHHBIX 00bEKTOB, CBOWCTB);
2 — PeNpOAYKTHBHBIN (BBIOJIHEHUE JAEATEIBHOCTH 110 00pa3ily, HHCTPYKLMH WK I10/1 PYKOBOACTBOM);

3 — MPOAYKTHUBHBIN (MJIAHUPOBAHUE M CAMOCTOSITEIILHOE BBIMOJIHEHHE JICATELHOCTH, pellleHHEe POOIEMHBIX 3a/1a4).




4 YCJIOBUA PEAJIMBAIIMA YUEBHOI'O IPEJIMETA
«ODU3UKA»

TpeOoBanusi K MHHMMAJIBHOMY HH(POPMALMOHHOMY M MAaTepPHAJIbLHO-TEXHUYECKOMY
00ecrneyeHuIo:

4.1 Cnenmanu3npoBaHHbIe JIa0OPATOPHH U KJIACCHI

IHomemenns KonunuyectBo
Ne .m
Ha3panmue Homep aynuropuu MOCa0YHBIX MeCT
Kabunem ecmecmeenHOHAY YHbIX
1 106 B 36
OUCYUNTIUH

4.2 OcHoBHOE y4ueOHOEe 000py10BaHHE

— Pabouee mecTo npenogaBarens

— Ilocamounbie MecTa MO KOJUYECTBY 00 yUYaIOLUXCS
— Jocka ayauTopHas JUisl HaMCAHUSI MEJIOM

— KowmmnsroTep

— DOKpaH HaCTCHHBIN

— MynbTuMeana npoeKTop

— Aymuocuctema Microlab Pro2




4.3 UndopmannonHoe odecredeHne 00y4eHus

IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX u3AaHuil, HHTepHeT-pecypcoB, A0NMOJIHUTEIHLHOM
JUTEPaTyphl

IleyaTHble U3TaHUS

OcCHOBHBbIEC HCTOYHUKH:

1. KacesinoB, B. A.. ypoens,10 knacc [Tekcr]: yueObnuk / B.A.KacesnoB. - 11-e m3a.crep. -
Mocksa: ITpocsemenue, 2022. - 301 c.: ni.

2. KacesiaoB, B. A.. ypoBenb,l1 xmacc [Tekcr]: yueOnuk / B.A.KacesnoB. - 11-e uzm.crep. -

Mockaa: IIpocsenienue, 2022. - 301 c.: ui.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. JImutpuena B. ®@. ®usuka 1is npodeccuit ¥ crienuanbHOCTed TeXxHuaeckoro npoduis [ Tekcr]:
YUEOHHUK IS CTYJICHTOB YUpEeXKICHUH cpefl. mpod. oopazoBanus / B.D. JlmurpueBa. — M.: U1 Axagemus,
2016. — 448 c.: um.

2. Imutpuesa B. ®. ®dusuka mis npodeccuii 1 crenuanbHOCTel TexHuIeckoro npoduis [ Tekcr]:
YUEOHHUK IS CTYJICHTOB YUPEeXKICHUH cperl. mpod. oopazoBanus / B.D. JlmurpueBa. — M.: U1 Axagemus,
2017. - 448 c.: mi.

3. Tpojpumona T. M. Kypc ¢usuku [Tekct]: yuyeOHOoe mocoOue sl CTYyJEHTOB BBICII. Yy4eO.

3aBenenuii / T.U. Tpodumona. — 21-e uzz., crep. — M.: U] Akagemus, 2015. — 560 c.: u.

Hepuozmqecmle H3TaHUA

He HCIOJIB3YIOTCH

DJIEKTPOHHBIE pecypchl

OcCHOBHBIE HICTOYHUKH

1. Jleryra, C. H. ®usuka: yue6Hoe mocobme / C. H. Jleryra, A. A. Yakak. — OpenoOypr:
OpenOyprckuit rocynapctBennsiii yausepcurer, 9bC ACB, 2016. — 307 ¢. — ISBN 978-5-7410-1575-

9. — Pexxum gocryma: http://www.iprbookshop.ru/78852.html, asropuzoBanubIit

2. Jleryra, C. H. ®usuka. Beimyck 7. Dnekrpocratuka: yaeoHoe mocooue / C. H. Jleryra, A. A.
Yakak. — OpenOypr: OpenOyprckuii rocynapcrsennsii yausepcurer, 9bC ACB, 2016. — 178 ¢. —
ISBN 978-5-7410-1547-6. — Pexwum noctyna: http://www.iprbookshop.ru/69964.html, aBTopr3zoBanHbIi

3. Jleryra, C. H. ®wusmka. Bwimryck 6. MouekynsapHas ¢usuka: ydeOHOe IMocoOue s
noctynarommx B By3 / C. H. Jleryra, A. A. Uakak. — OpenOypr: OpeHOyprckuii rocyaapCTBEHHBIN
yauBepcuret, DbC ACB, 2015. — 232 ¢.— Pexum ngocryma: http://www.iprbookshop.ru/54173.html,

aBTOPU30BaHHBIN


http://www.iprbookshop.ru/78852.html
http://www.iprbookshop.ru/69964.html
http://www.iprbookshop.ru/54173.html

4. AxcenoBa, E. H. O6mass ¢wuszuka. DIEKTpUYECTBO W MarHeTu3M (TJIaBbl Kypca): ydeOHoe
nocobue s cro / E. H. AxcenoBa. — Cankr-IletepOypr: Jlanp, 2020. — 112 ¢. — Pexum pocrymna:

https://e.lanbook.com/book/148481 , aBTOpr30BaHHbBII

5. AkcenoBa, E. H. O6mas ¢usuka. TepmoauHamuika U MoJleKyisipHasi (usuka (TIaBel Kypca) :
yaeOHoe nocodue mis cro / E. H. AkcenoBa. — Cankr-IletepOypr: Jlanp, 2020. — 72 ¢. — Pexum

nocryna: https://e.lanbook.com/book/148482 ,aBropu3oBaHHBII

6. Axcenoa, E. H. Obmas ¢usuka. Ontrka (rmaBsl Kypea): yaeOHOe mocodue as cmo / E. H.
AkcenoBa. —  Cankr-IlerepOypr:  Jlawp, 2020. — 76 c¢. — Pexum  nocryna:

https://e.lanbook.com/book/148483, aBTopr3oBaHHbBII

7. Akcenona, E. H. O0mas ¢pusuka. Mexanuka (ri1aBsl Kypca) : yaeOHoe nocodbue mist cro / E. H.
AxkcenoBa. —  Caukt-IlerepOypr:  Jlawp, 2020. — 128 c¢. — Pexum jocryna:
https://e.lanbook.com/book/148484 , aBTopu30BaHHBII

JlonoHUTEIbHbIE HCTOYHHKH
1. byxman, H. C. Yipaxunenus no ¢usuke : yuebHoe nocobue s cuno / H. C. byxman. — CaHkr-

[erepOypr: Jlawp, 2020. — 96 c. — Pexum pnocryna: https://e.lanbook.com/book/146666

ABTOPU30BAHHBIN
2. Tpynos, I'. M. O6mas ¢usuka. JJononHuTenbHbIe MaTepUabl 115 CaMOCTOSITEIbHON paboThI:

yuebHoe mocobue g crno / I'. M. TpynoB. — Cankr-IlerepOypr: Jlanp, 2020. — 72 c. — Pexum

nocryma: https://e.lanbook.com/book/146680 , aBTOpH30BaHHBII

3. ®usuka: cnoBape-cripaBounuk / E. C. Ilnarynos, B. A. Camoneros, C. E. bypasoii, C. C.
[Ipomkun; mox penakumeit H. M. KoxeBHukoB. — Cankt-IletepOypr: Cankr-IlerepOyprekuii
noiauTexHuyeckuit yausepcutet Ilerpa Benukoro, 2014. — 798 ¢. — ISBN 978-5-7422-4217-8. Pexum

nocryma: https://www.iprbookshop.ru/43981.html, aBTopuzoBanHbIi

4. Yakak, A. A. ®uzuka g 10-11 knaccoB yHUBEpCUTETCKON (DU3MKO-MAaTeMaTHUYECKON IIKOJHI :
yuebHoe mocobue / A. A. Yakak, H. A. Manakos, B. JI. bepnunckuii. — OpenOypr: OpeHOyprckuii
rocynapcTBeHHbli  yHuBepcuter, ObC ACB, 2013. — 329 c¢. — Pexum pgoctymna:

https://www.iprbookshop.ru/30136.html , aBropuzoBanHbIit

HNuTepHeT-pecypcnl
1. denepanbHblil HeHTp HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB [DNEKTPOHHBIH pecypc] —

pexum gocryma: http://www.fcior.edu.ru

2. Axamemmk. CroBapu W DSHIUKIONEIUU [DJIEKTPOHHBIM pecypc] — peXxuM JOCTyIa:

https://dic.academic.ru/

3. Enunoe okHO moctyma K 00pa3oBaTeNbHBIM pecypcaM [DIEKTPOHHBIH pecypc] — pexum

nocryna: http://window.edu.ru/



https://e.lanbook.com/book/148481
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148483
https://e.lanbook.com/book/148484
https://e.lanbook.com/book/146666
https://e.lanbook.com/book/146680
https://www.iprbookshop.ru/43981.html
https://www.iprbookshop.ru/30136.html
http://www.fcior.edu.ru/
https://dic.academic.ru/
http://window.edu.ru/

4. ApXUB KHHT M BHJCOKYPCOB PeCypcoB [DICKTPOHHBIN pecypc] — pexkum goctyma: https://st-
books.ru/
5.  Enwmnas xomnexknus nndpoBeix 00pa30BaTeNbHBIX PECYpPCOB [ DIEKTPOHHBIN pecypc| — pekum

noctyna: http://school-collection.edu.ru/

IIporpammHoe obecnieyeHue

[Tporpamma as1st IEMOHCTPALUU BUPTYAIbHBIX ONBITOB OTKphITas pusmka 4. 1, 2

Ba3bl 1aHHBIX, CIPABOYHO-UH(OPMAIHOHHBIE CUCTEMbI

He tpebytores


https://st-books.ru/
https://st-books.ru/
http://school-collection.edu.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

YUEBHOI'O ITPEAMETA
«DPU3UKA»

KoHTponb M oOlLieHKa pe3yabTaTOB OCBOECHMSI Y4eOHOro IIpeAMETa pACKpPBIBAIOTCS Yepe3

JAUCHUILTMHAPHBIC PE3YJIbTAThl, HAIIPABJICHHBLIC Ha (l)OpMI/IpOBaHI/Ie 06H_II/IX KOMHGTCHHI/Iﬁ I10 pasaciiaM u

TEMaM COACPIKaHHUA yqe6Horo Mmarcpuaja.

Komnerenuuu

DopMbI U METOABI
KOHTPOJISl M OLleHKH
pe3yJabTaToB 0CBOEHMS

OK 01. BeiObupars cmocoObl pemeHust 3agad  MpodecCHOHATBEHON
JesITeIbHOCTH IPUMEHHUTENBHO K pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBpPEMEHHbBIE CpEACTBA IIOMCKA, aHAIW3a U
MHTEpIIpeTanuu HWHPOPMalUK, W WH(GOPMAIMOHHBIC TEXHOJOTHU JUIS
BBITTOJIHEHUS 32,124 TPO(PECCHOHATTLHON AEATEIbHOCTH

OK 03. [1nanupoBaTh u peajin30BbIBaTh cOOCTBEHHOE
npodeccHoHaIbHOE U JMYHOCTHOE pa3BUTHE, IMPEANPHHUMATEIBCKYIO
JEATENbHOCTh B NMPO(ECCHOHAIBHON cdepe, UCIONIb30BaTh 3HAHUS IO
(bMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CHUTYAIUIX

OK 04. DddexTuBHO B3auMOIeHCTBOBaTh U pabOTaTh B KOJUIEKTUBE U
KOMaH/Ie

OK 05. OcymecTBiasaTh YCTHYIO M INUCBMEHHYH KOMMYHHKALMIO Ha

rocygapctBeHHoM  si3blke  Poccuiickonn  ®exepanuu ¢ yd4eToM
0Cc00EHHOCTEH COLMAIBHOIO U KYJbTYPHOTO KOHTEKCTA
OK 07. CopgeiicTBoBaTb  COXPAaHEHHIO  OKPYXKAKOLIEH  Cpensl,

pecypcocOepeKeHnI0, TPUMEHSATh 3HaHUS 00 W3MEHEHHWU KJIMMarTa,
MIPUHIMIBL OEpPEeKITMBOTO MPOU3BOJCTBA, 3(PPEKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

Yemuwu onpoc
Tecmuposanue
Habnooenue u  oyenka
pe3yibmamos
NPAKMUYeCKUxX 3aHamutl
Habniooenue u  oyenxa
pe3yibmamos
1a6OpPaAMOPHLIX 3AHAMUL
Oxcnepmuas  oyewka  no
pe3yibmamam Haobno0eHus
3a 0esimenbHOCMbIO

06yuai0mezoc;z 6 npoyecce

oceoenus YuebHo20
npeomema
Jugepenyuposannviii
3auem

Oyenounvie mamepuanvl yuebHo2o npeomema « Puzukay npuseoer omoeabHbiM OOKYMEHMOM.




6 METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOHIUXCSA 11O U3YYEHUIO

YYEBHOI'O IPEIMETA «®U3UKA»

N3ydenue yuebHOro npeamera «du3nKay» OCYHIECTBISIETCSA B TEUEHUE JBYX CEMECTPOB.

[Tpu n3yueHnn oOydarommM 1es1eco00pa3HO BRIIIOIHATh CISAYIOINE PEKOMEHIAINN:

I. u3yueHume Kypca JODKHO BECTUCHh CHCTEMATUYECKM M COINPOBOXAATHCA COCTaBICHHEM
MOAPOOHOTO KOHCIIEKTa. B KOHCIEKT pEeKOMEHAYEeTCsl BKJIIOYaTh BCE BUABl y4eOHOW paboOThI:
MaTepuajbl MPAaKTUYECKUX U JIADOPATOPHBIX 3aHATUN, CaMOCTOSTENbHYIO MPOPabOTKY YUeOHHUKOB U
PEKOMEH1YEMBIX UICTOYHHUKOB;

2. mociie M3ydyeHHus Kakoro-nubo pasjena no ydyeOHUKY WM MarepuajlaM MpaKTHUYECKUX U
1ab0paTOPHBIX 3aHATHI PEKOMEHAYETCS 10 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEICIICHNUS,
TIOHSTHS,

3. oco0oe BHMMaHHUE CIEAYET yICIUTh BBHIOJHEHUIO MPAKTHUYECKUX U JaOOPATOPHBIX 3aHSTHH,
IIOCKOJIBKY 3TO CIIOCOOCTBYET JIydllIEMy NOHMMAHHUIO U 3aKPEIUICHUIO TEOPETUUYECKUX 3HAHUN; Hepen
BBITIOTHEHUEM MPAKTUYECKUX U JIA0OpAaTOPHBIX 3a/laHuil HEOOXOIMMO H3YYUTh HEOOXOAMMBIN
TEOPETUYECKHIl MaTepHal;

4. Bcsg TeMaTHKa BOIPOCOB, U3Y4Ya€MbIX CAaMOCTOSITENIbHO, 3a/1a€TCsl MPENoiaBaTesIeM Ha JeKIUsX,

UM K€ JAaOTCA UCTOYHHUKU IJIA Oonee ACTAJIbHOIO TIOHMMAaHUA BOIIPOCOB, O3BYYCHHBIX HaA JICKIUAX.

Oo6pa3oBaTe/IbHbIE TEXHOJIOTMH, MCIIOIb3yeMble IPH U3Y4YeHHH Y4e0HOro npeaMera

[IpoBeaeHMe JIEKIIMOHHBIX 3aHATHH M0 yueOHOMY IpenMeTy «Pu3HKa» OCHOBBIBACTCS HA aKTUBHOM
U WHTEPaKTHBHOM METOJaX OOYUYCHUs, NMPENojaBaTeNb B y4eOHOM IIpOLECcCe MCIONb3YeT HPEe3EHTAIUIo
JIEKIIMOHHOTO MaTepHaia, TJe 00yJaromrecs: He TACCHBHBIE CITYIIATENH, a aKTUBHBIC YYaCTHUKH 3aHSTHSL.

WurepakTuBHOE 00yuyeHHe - 3TO OOy4yeHHe, MOrpykeHHoe B obOmieHue. OOyuarompecss 3aJaroT
BOIIPOCHI M OTBEYAIOT Ha BOMPOCHI MpernojaBarens. Takoe NpenojaBaHUEe HAlleIeHO Ha aKTHBU3ALUIO
MPOIIECCOB YCBOCHUSI MaTepHajla W CTHUMYJIHPYET acCOIMAaTHBHOE MBIIUIEHHE oOydarommxcss u Ooree
TIOJTHOE YCBOEGHHE TEOPETHUECKOT0 MaTepraa.

[IpoBeneHne mpakTHYECKUX | JIAOOPATOPHBIX  3aHATUI OCHOBBIBAETCS Ha AaKTUBHOM H
MHTEPaKTUBHOM MeTozie OOy4eHHs, NpPH KOTOPOM OOydaromecss B3aUMOJCWUCTBYIOT HE TOJIBKO C
MpenojaBaTesieM, HO U JAPYr ¢ ApyroM. Mecto mpenoaaBarensi B MHTEPAKTUBHBIX 3aHSITHSIX CBOJIUTCA K

HaIpaBJICHUIO ACATCIIBHOCTH O6yanOHII/IXC$[ Ha BBITIOJTHEHHUEC IMPAKTHYCCKOr'O 3aJaHH.



JUCT PETUCTPALIUU U3MEHEHUI

IL.II.

Conep:xaHue u3MeHeHHU s

Jlara,
HOMeEp MPOTOKOJIA
3aceqanus INIK
HMoxnuck npeacenarens INIK




