MWHWNCTEPCTBO OBEPA30BAHNA N MONOAEXHOW MONTUTUKN
CBEPAJ/TOBCKOW OBJIACTW

NMOCYJAPCTBEHHOE ABTOHOMHOE MNMPO®PECCUNOHAJIBHOE
OBPA3OBATE/IbHOE YUPEXAEHNE CBEPJ/IOBCKOW OB/IACTW
«ACBECTOBCKUN NMOJIMTEXHUKY M»

YTBEPXOAIO

Ounpektop TATOYCO
«ACHOECTOBCKUI MONMNTEXHUKYM>»

B.A. Cycnonapos
«1U» IMICUA 2021 .

PABOYAA MPOMPAMMA YUYEBHOW ANCLMNTNHbI
YTB. 10 ®UNINKA

ana cneymnanobHoctm CIioO

20.02.04 «INoxkapHasa 6e30nacHOCTb»
dopma 06yveHUs - o4Has

Cpok o6yueHuna 3 roga 10 mecsueB

AcbecT
2021



Pabouyas nporpammay4e6Hoin gucumnnumibl « ®N3NKA» pazpaboTaHa Ha OCHOBE
MpUMep HOW Np orpaMMbl 06LLLe06pa3oBaTe/IbHOM YUeOHOW ANCLUNA UHbI « PU3 NKa», B
COOTBETCTBUWU C PEKOMeHAaLuaMu Mo opraHusauuy nosyyeHUs cpegHero oobuiero
obpasoBaHMA B nMpefefnax OCBOeHUs 006pa3oBaTe/lbHbIX MPOrpamm CpefHero
npodeccrmoHanbHOro obpasoBaHmMsa Ha 6a3e OCHOBHOI0 00LLLEro 06pa3oBaHMsA C YH4ETOM
Tpe6oBaHut @®rOC u nonyyaemoin npogeccum wam CcreunanbHOCTU CPefHero
npodeccmoHanbHOro o6pasoBaHusi (MUcbMo  [enapTaMeHTa rocyAapCTBEHHOWA
MONUTMKN B chepe NOATOTOBKM pabouumx kagpos U AMNMO MuHobpHayku Poccun oT
17.03.2015 Ne06-259) C M3MEHEHUAMWU W AOMNOSHEHUAMM, C Y4eTOM [1puMepHO
OCHOBHOM 06pa3oBaTe/ibHOM NPorpaMmbl CpegHero 06Lero obpasoBaHus, 0406peHHONA
pelleHvem QefepanbHOro Yy4yebHO-METOAMYECKOTO 00befuHEHUs Mo 06uiemMy
06pa3oBaHuMto (MPOTOKON 0T28 ntoHA 2016 1. No2/16-3).

OpraHunsauusi-pazpabotunk: FAMOY CO «Ac6eCTOBCKMIA MONUTEXHUKYM»

Pa3paboTuunk:

CeuctyHoBa TartbsiHa AfeKceeBHa, MpenojaBaTe/b, BbICLIAA KBaM(pUKaALMOHHAA
Kateropus, FAMOY CO «Ac6ecToBCKUIA MONNTEXHUKYM», T. ACBeCT

PACCMOTPEHO

LMK/I0BOM KOMUCCUEN eCTECTBEHHOHAYUYHbIX AUCLUMH,
npotokonNe $

« t,lWinAd 2021 .

MNpencenarens H.H. Me3eHueBa

COIrnACOBAHO
MGTO,CI,I/ILIGCKVIM COBETOM, NPOTOKON No
«_ oY » 0jlQul

[Mpeacenatens H.P. KapaBaeBa



COJIEPKAHUE

1 IIACIIOPT PABOYEM ITPOI'PAMMBI VUEBHOM JIUCLIMTIIAHDI ......o.ooooooooooo 4

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOU JUCLIUTLIMHBI

3. YCJIOBUS PEAJIU3ALIMU YUEBHON JUCLIUTIIMHEI ...

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEFHOU JUCLIMIIJIUHGI ............... 22



1 MACIIOPT PABOYEI IMMPOT'PAMMbBI YUEBHOM JUCIHUATLINHBI
PU3UNKA

1.1. O6sacTh NpUMeHeHHsI TPOrPAMMBI
Pabouas mporpamma y4eOHON ITUCIUIUIMHBI SIBJISIETCS HYACThIO OCHOBHOW mMpodeccroHanbHOMN
obpasoBarenbHOil mporpammbl B cootBeTcTBUe ¢ DPI'OC mo cmemumansrocTn CIIO  20.02.04

«IloxxapHasi 6€30MaACHOCTD B Npesesax OCBOEHHS] OCHOBHOM Mpo(eCcCMOHANBbHON 00pa3oBaTeNbHOIM
nporpammbl CITO Ha 6a3ze ocHOBHOro oOmiero oOpa3oBaHUs MPHU MOATOTOBKE CIEIHAIUCTOB CPEIHETO
3BEHA.

B pesynbrare n3ydeHHs AUCUUIUIMHBI Y 00yYaromuxcs: GOPMHUPYIOTCS KOMIETSHIIUH:

OK 1. [ToHnMaTh CyIHOCTb U COLIMATIBHYIO 3HAUUMOCTh CBOeH Oyay1iei mpodeccuu, mposiBIsATh
K HEeH yCTOMYMBBII UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BEIOMPATh TUIIOBBIE METObI PELICHHS
npodeCCHOHATBHBIX 3a71a4, OLEHNBATh MX 3()(HEKTUBHOCTD U KaueCTBO.

OK 3. IIpuHuMaTh perieHys B CTaHAaPTHBIX U HECTAHAAPTHBIX CUTYallUsIX U HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisATh IOUCK U HCMOIB30BaHNE HHPOPMALIUH, HeoOxoqumon st 3¢ HeKTHBHOTO
BBITIOJIHEHHSI MPO(HECCHOHANBHBIX 3a71a4, POPECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonb3oBaTh HHYOPMALIIOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH B PO ECCHOHATBHON
NesITeIbHOCTH.

OK 6. PaboTath B KOJUIEKTHBE 1 KOMaH/E, 3P(PEKTUBHO OOIIATHCS ¢ KOJUIETaMH, PYKOBOACTBOM,
JFOABMHU, HaXOJALIUMUCS B 30HaX roxapa.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTD 32 Pa0OTY WICHOB KOMaH bl (TIOAYNHEHHBIX ), PE3yJIbTaT
BBITIOJTHEHUS 3aJaHUH.

OK 8. CaMOCTOSTENbHO OTIPEeNeNTh 3aAa4H MPOPECCHOHAIBHOTO U INYHOCTHOTO Pa3BUTHH,
3aHMMATBCS] CaMOOOPA30BAHNEM, OCO3HAHHO TUIAHUPOBATH MOBBIICHNE KBATH(UKALIIH.

OK 9. OpueHTHpOBaTHCS B YCIOBHSIX YAaCTONH CMEHBI TEXHOJIOTHH B PO eCCHOHATBHON
NesITeNIbHOCTH

OK 8. CaMoCTOSITENbHO OMNpeneNaTh 3afaddl NpPo(eCcCHOHANTBHOTO M JIMYHOCTHOTO Pa3BUTHA,
3aHMMATBCS] CaMOOOPA30BAHNEM, OCO3HAHHO TUIAHHPOBATH MOBBIICHNE KBATH(UKALIIH.

OK 9. OpueHTHpPOBaTbCS B VYCIOBHSX YAaCTOH CMEHBI TEXHOJOTHH B NPOQecCHOHATBHON
TESATEIbHOCTH.

IIporpamma paspaborana Ha ocHoBe TpeboBanuii ®@I'OC cpennero obmero obpasoBanus,
NPEIbSIBISEMbIX K CTPYKTYPE, COAEPIKAHUIO U PE3yJIbTaTaM OCBOCHHS yueOHON AMCLMITINHBI « DU3nKay,
B COOTBETCTBHHM C PeKOMEHmauusMu MO OpTraHU3alMM TOJyYeHUs cpenHero odmiero oOpa3oBaHHs B
npenenax OCBOSHHsI 0Opa30BaTeNIbHBIX MPOrpaMM CpenHero mpodeCCHOHATBPHOrO 00pa3oBaHus Ha Oasze
OCHOBHOTO oO0mero ofpa3oBaHusi C y4eToM TpeOoBaHUH (enepalbHbIX TOCYIAPCTBEHHBIX
o0pa3oBaTeNbHBIX  CTAHOAPTOB W MOJy4aeMoH mpodeccud WM CHeUHAJbHOCTH  CPEIHETO
npodeccuonanbHoro obpasoaHusi (mucbMo JlemapTamMeHTa TOCYHapCTBEHHOH MOJMTHKUA B chepe
noarotoBku padounx kaapos u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom
[IpumepHO! OCHOBHOW O0pa3OBAaTENBLHONW MPOTPaMMbI CpeaHero odmero oOpasoBaHUs, OHOOPEHHOM
pewmeHneM ¢enepaabHOro yueOHO-MEeTOINYEeCKOro 0ObeAMHEHUs 1Mo o0ImeMy 00pa3oBaHHIO (IIPOTOKOJN
ot 28 uronst 2016 . Ne 2/16-3).

B ocHoBe yueOHOU aucUUMIMHBI «DH3HKa» JEKUT GOPMUPOBAHHE y OOYYAIOIIUXCS CHCTEMBI
0a30BbIX TOHATHH (PU3UKH W TIPENCTABJIEHUI O COBPEMEHHOH (PH3MUECKOW KapTUHE MHpPA, a TaKXKe
BbIPA0OTKA YMEHHI MPUMEHATh (PU3MUECKUE 3HAHUS KaK B MPO(eCcCHOHAIbHON AEATENbHOCTH, TaK U IS
peLIeHHs JKU3HEHHBIX 3a7aY.

MHorue mOoJNOXKEHHUs, pa3BuBaeMble (DU3MKOH, pPACCMATPUBAIOTCS KaK OCHOBA CO3aHUS U
UCIMOJIb30BaHUST UH(POPMALIMOHHBIX ¥ KOMMyHHKauuoHHbIX TexHosoruit (MKT) — ognoro u3 Haubosee
3HAYMMBbIX TEXHOJOIMYECKUX TOCTHIKEHHI COBPEMEHHON LIMBUIM3ALIUH.

dusnka aer KIY K MOHUMAHHIO MHOTOYHCICHHBIX SIBJCHHUI U MPOLIECCOB OKPYIKAIOIIEro MUpa
(B eCTeCTBEHHO-HAay4YHBIX OOJACTSX, COILMOJIOTHH, 3KOHOMUKE, si3bIKe, juteparype u ap.). B dusuke
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(bopMHUPYIOTCS BUABI OESITEIBHOCTH, KOTOPbIE UMEIOT MeTa- MpeAMEeTHBIH xapakTep. K HUM B mepByro
ouepenb OTHOCSTCA. MOJENUPOBAHHE OOBEKTOB M IPOLECCOB, IMPHMEHEHHE OCHOBHBIX METOAOB
MO3HAHUS, CHUCTEMHO-UH(GOPMAIMOHHBIA aHanmu3, (QOpPMyJNHpOBAaHHE THIIOTE3, AaHAJIH3 W CHHTES,
cpaBHeHHe, 0000IIeHNe, CHCTEMTU3ALIMS, BBISIBJICHUE IPUYHHHO-CIIEICTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB,
ympaBiieHne oObeKkTaMH U rnpoueccamu. MIMeHHO 3Ta TUCHMITIIMHA TO3BOJISIET MO3HAKOMUTD CTYACHTOB C
HAYYHbIMH METOJAMH MO3HAHUS, HAYYUTh UX OTJIUYATh TUIOTE3Y OT TEOPHH, TEOPHIO OT SKCIIEPHMEHTA.

®dusuka uUMeeT OYeHb OONBLIOE W BCEBO3PACTANOINEE YHCIO MEXAUCLUILUTMHAPHBIX CBS3EH,
NpUYEeM Ha YPOBHE KaK MOHITHHHOIO amnrapara, Tak U HHCTPYMEHTAPHSL.

dusuka SBIAETCS CUCTEMOOOpasyromuM (PAaKTOpOM Uil €CTECTBEHHO-HAYYHBIX Y4eOHBIX
NPEAMETOB, MOCKOJBKY (PU3NIECKHUE 3aKOHBI JIEXKAT B OCHOBE COJIEPKAHMS XUMUH, OHOIOTHH, reorpadpu,
aCTPOHOMHHM H  O0menpoecCHOHANbHBIX TUCHMILIMH (TEXHUYECKas MEXaHWKa, SJIEKTPOTEXHHUKA,
3JIEKTPOHUKA U JIp. ).

Obnanmast JOrMYecKOl CTPOWHOCTBIO M OMUPAsACh HAa OKCIEpUMEHTajbHblE (DAKThl, yueOHas
aucuuIuinHa «Pusnka» GopMHUpYET y CTYyIEHTOB MOUIMHHO HAyYHOE MUPOBO33peHue. Pu3nka siBiseTcs
OCHOBOH Y4€HHS O MAaTepHAIILHOM MHpPE H peLIaeT mpodieMbl 3TOTO MUPA.

IIpu oceoenun mnpodeccuii CIIO wu crneumanpHOcTelt CIIO CcOUMATBHO-IKOHOMHYECKOTO H
ryMaHUTapHOrO Tmpodmiel mnpodeccHoHaNIbHOrO o0pa3oBaHUs (U3MKA HM3y4aeTcsi B COCTaBe
UHTErPUPOBAHHON y4eOHOW mucuuruimHel «EcrecTBo3HaHme» 00s3aTenbHON mpeaMeTHol obiactu
«EcrectBennbie Haykuy PI'OC cpeanero obmero oOpa3oBaHUs.

B comepskannu yueOHON AUCIMITIMHBI MO (PHU3HKE BBEACH pa3fel «DJNEKTPOAMHAMHUKA», TaK Kak
OH CBS3aH C JAJBHEHIINM HM3Y4EHHEM AUCLUIUIMHBI MPO(ECCHOHATIBHOTO MHKJIA 3JIEKTPOTEXHUKA U
3JNIEKTPOHHUKA.

Teoperndyeckne cBeneHus 1O (PU3MKE TOTONHAIOTCS AEMOHCTPAIMAMH U J1AOOPAaTOPHBIMU
paboTtamu.

Uzyuenue oOmeobpasoBarenpHOil yueOHON auciuIuinHbl «Pu3nka» 3aBepiuaeTcs MoABEACHUEM
UTOTOB B (pOpMe 5K3aMEHa B paMKax MPOMEXKYTOYHOH aTTeCTalld CTYACHTOB B IPOLIECCE OCBOCHHS
OITOIT CITO ¢ nonyyenuem cpeanero odmero odpazosanus (ITTICC3).

1.2. Mecto y4eOHOH JMCHMIUIMHBI B CTPYKType OCHOBHOH TMpo(ecCHOHAIBHOI
00pa3oBaTeIbHOM MPOorpaMmbl: 001e0Opa30BaTEIbHbIN LIUKIT

YueOnast nucuuminHa «Pu3uka» sBIAsSETCs y4eOHBIM MPEAMETOM IO BBIOOPY U3 00s3aTeNbHOM
npeametHoit obnactu «Ecrectennsie Haykm» PI'OC cpenHero obmero obpa3zoBaHusl.

1.3. Hern u 3agaum y4eOHOH AHUCUUILUIMHBI - TpPeOOBaHUSI K pPe3yJabTATAM OCBOEHHSI
AVCUMIJIHHBI:

Pabouas mporpaMma OpHEHTUPOBAaHA HA AOCTIDKEHUE CIEAYIOMINX IeJIeH:

o OCBOEHHE 3HAaHUHI O (QyHIaMEHTaJbHBIX (PU3NUECKUX 3aKOHAX M MPHUHLHUIAX, JIEKALUX B
OCHOBE COBPEMEHHOH (PM3NYECKON KapTHHBI MHUpa;, HaubOoJee BaKHBIX OTKPBHITUSAX B 00JacTH (PHU3HKH,
OKa3aBIINX OMNpeNeoIee BIMsIHNAE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH, METO/IaX HAyYHOTO TIO3HAHMS
IPUPOIBL,

o OBJIAZICHUE YMEHHUSMHU MTPOBOIUTH HAOIOACHHUS, TUNIAHUPOBATD U BBIMOJIHAT SKCIIEPUMEHTHI,
BBIIBUT'aTh THIIOTE3bl U CTPOUTH MOJIENH, IPUMEHSTD IMOJYYCHHbIE 3HAHUS N0 (PU3NKE AT OOBSICHEHHS
pa3HOOOpa3HbIX (PU3UUECKUX SIBJICHUH M CBOWCTB BELIECTB; NMPAKTUYECKH HCIOJIB30BATH (PU3UUECKHUE
3HAHUS, OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH NH(pOpMALIHY;

o pa3BUTHE MO3HABATEBHBIX HUHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH B
nporecce NMpUOOpeTeHns 3HAHUH M yMEHHH 1Mo (U3UKe C HCIOJIb30BAHHWEM PA3JIMYHBIX HCTOYHHKOB
uH(pOpPMALUY 1 COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT U,

o BOCIUTaHHE yOEXKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUSI 3aKOHOB IPHUPOJIbI, UCIIOJIb30BAHUS
IOCTH)KEHUH (PU3UKK Ha Oyaro pa3BUTHA YEJIOBEUECKONW LIMBUIIM3ALNN, HEOOXOIUMOCTH COTPYAHUIECTBA
B TPOLIECCE COBMECTHOTO BBIMOJHEHHUS 3a/ad, YBAKUTEIBHOTO OTHOLIEHHS] K MHEHHUIO ONIOHEHTAa IpH
00CyXIeHNUH TPOOJIEM eCTECTBEHHO-HAYYHOTO COMEPKAHUS, TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE
UCTIOJIb30BAHUS HAYYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPY)KAOLIEH CPembl;

o UCITIOJIb30BaHNE NPUOOPETEHHBIX 3HAHWHA W YMEHHH Ui PELICHUs MPAKTUYECKHX 3a1ad
NOBCETHEBHOI  Jku3HHW, oOecredeHust O€30MacCHOCTH  COOCTBEHHOM  XKH3HH,  PAaLHOHAIBHOTO
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NPUPOAOIIONB30BAHUA M OXPaHbl OKPYXKAIOIIEH Cpeapl U BO3MOXKHOCTb TNPHMEHEHHsI 3HAHWHA IpH
peLIeHNH 3a1a4, BOSHUKAIOLINX B MOCIEAYIOeH TpodeCcCHOHATBHON NesITeTbHOCTH.

OcBoenune coaepskanusi ydeOHOW aucuuIinHbl «Du3nka» oOecrneunBaeT IOCTHKEHUE
CTYIEHTaMH CIEAYIOUIUX PE3yJIbTaTOB!

JIMYHOCTHBIX:

o YyBCTBO TOPAOCTH W YBAKCHUS K MCTOPUU M IOCTIDKEHUSIM OTEUECTBEHHOUW (DU3MYECKOM
HAayKH; (U3UUECKH rpaMOTHOE MOBEACHNUE B MPOGECCUOHANBHON NETETbHOCTU U ObITY IIPU OOpaIieHuu
¢ mpubopamMu u yCTPOHCTBAMH,

o TOTOBHOCTh K MPOJOJDKEHHUIO OOpa3OBaHMs W TOBBIIIEHHWS KBATU(PHUKALMHM B H30paHHON
npoeCCHOHATBHON I TENIbHOCTH U OOBEKTUBHOE OCO3HAHUE PO (PU3MUECKUX KOMITETEHIIHH B 3TOM;
o YMEHHUE HCIIOJIb30BaTh AOCTHXKEHHS COBPEMEHHON (U3MUYECKOW Hayku W (PU3HYECKHX

TEXHOJIOTUH  JUIsl  TIOBBIIEHWS] COOCTBEHHOTO  HMHTEJUIEKTYAJIbHOTO  Pa3BUTHS B BBIOPAHHOM
npohecCHOHANTbHOM eI TENbHOCTH,

. YMEHHE CaMOCTOSITEIHbHO MOOBIBATH HOBBIC IS ceOsi (pu3MUECKUe 3HAHUS, UCTIONb3Ys s
3TOTO TOCTYITHBIE UCTOYHUKH WHPOPMALIUH,

. yMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3AMMOOTHOIICHHSI B KOMAH/E MO PEIISHHUIO OOIIIX
3a1ad4;

. yMEHHE VIPaBISATbH CBOEH TO3HABATENLHOW JAEATEbHOCTBIO, TPOBOAHWTH CAMOOIEHKY
YPOBHsI COOCTBEHHOTO UHTEJUIEKTYAIbHOTO Pa3BUTHS,

MeTaNpeIMeTHbIX:

. UCTIOJIb30BAHNE  PA3JIMYHBIX BHUJOB TMO3HABATEIBHONW JEATEIBPHOCTH I PELIEHUs
(bu3nUecKuX 3a/1a4, MPUMEHEHHE OCHOBHBIX METO/IOB MO3HAHUS (HAOIOIEHUS,

. OTMHUCAHUS, U3MEPEHMs], YKCIEPUMEHTa) JUIsi U3YYEeHUs PAa3JIMYHBIX CTOPOH OKpY’Karomei
JIEUCTBUTENIBHOCTH,

. UCTIOJIb30BAHNE  OCHOBHBIX  WMHTEJUICKTYaJbHBIX  OMNEpalMil. MOCTAHOBKHU  3aJayH,
(bopMyIUpOBaHUS THUINOTE3, aHAJN3a U CUHTE3a, CpaBHEHHsI, OOOOIIEHUs, CUCTEMATU3AINH, BbISIBIICHUS
MPUYUHHO-CIICICTBEHHBIX CBsI3€H, TOWCKA aHaJoroB, (OPMYJHMPOBAHUS BBIBOAOB JJISI W3YYECHHS
Pa3JMYHBIX CTOPOH (U3MYeCKnX OOBEKTOB, SBJIEHHH W MPOLECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOMMOCTD CTAJKUBATHCS B IPOECCHOHATIBHOM chepe;

. yMEHHE reHEePUPOBATh HIIEH U OMPEIENATh CPENCTBA, HEOOXOAMMBIE IJISl UX PeasTU3allny,;

. YMEHHE HCIOJIb30BATh PA3JINYHBIC UCTOYHUKU ISl TIONyYeHUs: PU3NIecKoil mHpOopMaIuy,
OLIEHUBATH €€ JOCTOBEPHOCTD;

. yMEHHE aHAJTU3UPOBATh U MIPEICTABIATh HHOOPMALIHIO B PA3JTUYHBIX BHIAX;

. yMEeHHEe TYyOJMYHO TIPEACTABIISTh PE3yNbTaThl COOCTBEHHOTO HCCJICNOBAHUS, BECTH
OUCKYCCHUHU, JOCTYITHO U TAPMOHUYHO COUeTasi coaep:kanue u (OpMbI PEACTABIISIEMON HHPOPMALIUHY,

npeAMeTHbIX:

. c(OpPMHPOBAHHOCTL MPEACTABIIEHUH O pONU U MecTe (PU3UKH B COBPEMEHHOW Hay4YHOU

KapTHHE Mupa; MOHUMaHKe (PU3UYEeCKON CYyITHOCTU HAOMoIaeMbIx BO BeenieHHOMN siBNeHUH, posiu (PU3UKH
B (POPMHUPOBAHUU KPYro3opa U (PyHKIIMOHATBLHOW IPAMOTHOCTH HYEJIOBEKA IS PELICHHS MPAKTHUYECKUX
3a74a4;

. BJIAJICHHE OCHOBOIMOJAraIOIIMMU (PU3NIECKHIMH TIOHSATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSIMH;, YBEPEHHOE HUCTIONb30BaHNE (PU3NMUECKOH TEPMUHOJIOTUN H CUMBOJIMKH,

o BJIAICHHNE OCHOBHBIMH METOaMH HAyYHOTO TIO3HAHUS, HCIOJNb3yeMbIMH B (husmke:
HaOJIIOIEHNEM, OTTMCAHUEM, U3MEPEHHEM, SKCIIEPHUMEHTOM,;

o yMeHUs1 00pabaThiBaTh pe3yJbTaThl W3MEPEHUH, OOHAPYXHBATh 3aBUCHMOCTb MEXKAY
bu3nIeCKUMHU BETMYHMHAMH, OOBSICHITH MOJYYEHHBIE PE3YJIbTAThI U 1EJIaTh BHIBOIHI,

o c(pOpMHUPOBAHHOCTb YMEHUSI peIaTh (PU3HUECKe 3a1auHy,

o c(pOPMHUPOBAHHOCTb YMEHHs NMPUMEHSTH TOJyYeHHbIE 3HAHMUA IJs1 OOBSICHEHUS YCIOBHN

NpoTeKaHust PU3NIECKUX SBJICHUH B IIpUpoe, MpodecCHOHaIbHON chepe U sl TPUHSATHS NPAKTHIECKUX
pELIEeHHI B MOBCEIHEBHOM JKU3HU,

o c(OpMHUPOBAHHOCTb COOCTBEHHOW MO3HMLMHU MO OTHOIICHHIO K (PU3UYECKOW HWH(pOpMAaLHH,
MOJTy4aeMO U3 Pa3HBIX HCTOYHHUKOB.



1.4. KotnyecTBo 4acoB Ha ocBOeHHe Y4eOHOH AMCUHMIJIMHbI:
MaKCHUMaJibHast yueOHas Harpyska oOydarommerocs 237 4aca, B TOM YHCIIE:
obsi3aTeNbHAsT ayAUTOPHAsST Harpy3ka oOyvaromerocs_1 584acos..



2. CTPYKTYPA U COAEP) KAHUE YUEBHOM JUCHUTIJINHBI

2.1. O0bem y4eOHOIl NUCHUTIMHBI M BUAbI Y4e0HOi padoThl

. Konauuectso
Bupn yueOHoii paGoTbl
4aCOB

MakcumaJsibHasi yueOHasi HATPy3Ka (Bcero) 237
Oo0si3aTeibHASI ayIUMTOPHAsI YueOHAsi HATpPy3Ka (Bcero) 158
B TOM YHCJIE:

JICKLIUU 136

1ab0paTOPHBIE 3aHSITHS 22
CamocTrosiTesibHast padoTa o0yuaromerocst (Bcero) 79

LIpomescymounas ammecmayust 8 hopme sx3amena 6 1 u 2 cemecmpax




2.2. TemaTu4yecKuin nNnaH n cogep>kaHue yyedbHom aucumnnmibl ®N3INKA

HanmeHoBaHue pa3fenos Copgep>kaHue yuebHoro maTepuana, nabopaTopHble paboThbl U NPpaKTUYECKME 3aHAT USA, O6BéEM YpoBeHb
n TeM caMocToATeNbHas paboTa obydyarLwmxcs yacoB OCBOEHUSA

1 2 3 4

BeegneHue 1.1 dusnka - Hayka O npupoge. ECTeCTBEHHO-Hay4HbIi MeTOA MO3HaHWUS, ero BO3MOXHOCTU U 2 1

rpaHnLbl MPUMEHUMOCTHN.
1.2. ToHATME O (M3NYECKOM KapTMHe MuMpa. 3HaueHne (UK npyu 0cBoeHMM npodeccuin CrO m
cneumansHocTeid CrO.

CamocTosiTenbHas paboTa CTyeHTOB. 2 3
CoobuieHre «®ur3mka B MOen Npogeccum.
Pasgen 1 36
MexaHuKa
CopfepxxaHune y4yebHOro matepuana 10 2
1 1.3. MexaHU4ecKoe [BV/KEeHNe. 2 2
Tema 11 1.4. NepemeLeHue. MyTe.
KnHematunka 2 1.5. CKopoCTb. 2 2
1.6. PaBHOMepHOe NPAMOIMHENHOE [ABUKEHME.
3  1.7. YckopeHue. 2 2
1.8. PaBHONEepeMeHHOe NPAMOJSIMHENHOE ABVKEHME.
4 1.9. PewweHue 3a4ay no Teme. 2 3
1.10. CBobogHoe nageHve. [BuxKeHune Tena, 6POLLEHHOro Nog yrioM K ropusoHTy.
5 1.11. PaBHOMEpHOE [ABMXEHMNe Tesia No OKPY>KHOCTW. 2
1.12. PeweHue 3aga4 no teme «KnHemaTunka».
CamocTosTenbHas paboTa 6 2,3
1 PelueHune pacyéTHbIX 3a4ay.
2  PeweHune rpaduyeckunx 3agau.
CopfepxxaHune y4yebHOro matepuana 8 2
Tema 1.2 1 1.13. MNepBblii 3aKOH HbIOTOHA. 2 2
JuHamunka 1.14. Cwuna. Macca.
2 1.15. BTopoit u TpeTuii 3aKoHbl HblOTOHA. 2 3
1.16. PeweHue 3a4a4 Ha 3aKOHbl HbIOTOHa.
3 1.17. 3aKOH BCEMUPHOro TAroTeHus. ['paBMTaLMOHHOE MoJse. 2 3

1.18. PewweHue 3agau



4 | 1.19. Cuna Tsxectu. Bec. CriocoObI u3MepeHusi MacChl TEJ.
1.20. Cumbl B MEXaHUKE.

CamocTosiTenpHas paboTa CTyJEHTOB.

1 | Pemienue pacuéTHbIX 3a1a4.

Coobmenue «Cuibl B mpupoae»

CoaepxkaHue y4eOHOro Marepuaja

=)

Tema 1.3 1 | 1.21. Umnynbc. 3aKOH COXpaHEHUsl UMITyJIbCa Tefa.
3aKOHBI COXPaHEHHUs B 1.22. PeakTUBHOE BH>KECHHUE.
MeXaHUKe 2 | 1.23. Pabora cunbl. Pabota noTeHIHMaIbHbBIX CU. MOILTHOCT®.

1.24. Dueprus. Kunerndeckast 1 OTeHIMAIbHAS SHEPTUSI.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTUM.

3 | 1.25. IIpumMeHeHHEe 3aKOHOB COXPAHEHUSI.
1.26. Pemenue 3a1a4 Ha 3aKOHBI COXPAHEHHUS].

CamocrositenpHas paboTta

1 | Pemenue pacuéTHbIX 3a1a4

CoaepxkaHue y4eOHOro MaTepuaja

Tema 1.4 1 | 1.27. KonebarensHoe nsxkenue. Iapmonnueckue konedbanus. CBoOOIHbIE MEXaHUUECKHIE
Mexanuueckue konedanus kosebanus. [IpeBpatnenne sHepruu npu KoineOaTeNbHOM JIBHXKEHUH.
U BOJIHBI 1.28. CBoOOHBIE 3aTyXaIOIKE U BEIHYKJICHHBIC MEXaHUYECKUE KOJTeOaHMsI.

2 | 1.29. Pemenue 3anay.
1.30. IlonepeuHble U MPOIOJbHBIE BOJHBL XapaKTEPUCTHKU BOJIHBL Y pPaBHEHHE IUIOCKOW Oerymieit
BOJIHBL

3 | 1.31. Pemenne 3anau.
1.32. 3ByKOBbI€ BOJIHBL. YJIbTPa3BYK, €ro NPUMEHEHHE.

KonTtpoabHas pabora Ne 1*

JlabopaTopHbie padoThI.

1 | MccnenosaHue 3aBUCHMOCTH CHJIBI TPEHUSI OT Beca Tena. Nel

2 | IlpoBepka 3aKOHa COXpAHEHHUs MMITYJIbCA IPH YOPYIOM CTOJKHOBEHUH Tes. Ne2

(9%

W3ydeHne 3aBUCUMOCTH MEpHOAa KOJICOAHN HUTSIHOTO MAsITHUKA OT JUTHHBI HUTH, No3

CamocrositenpHast paboTta

QN[NNI [N
(OS] LUSE ROV RUSE OS]

Pemenue pacuéTHbIX 3a1a4.

Pemenue xkauecTBEHHBIX 32/1a4.

W N[ —

Coobmenue « 3Byk», «IIpuMeHeHHE yIbTPa3ByKay»




Pasgen 2
MonekynapHas pu3snka.
TepmognHaMmumka

Tema 2.1
OCHOBbI MOJIEKYNAPHO-
KWHETUYEeCKOW Teopun

Tema 2.2
TepMognHaMnKa

Tema 2.3
ArperaTtHoe coctosHue
BeLlecTea

CopaepxxaHue yue6HOro matepuana

1

4

1.33. OCHOBHbIe MOMIOXEHUSA MONIEKYNSAPHO-KUHETUYECKONW Teopun. Pasmepbl 1 Macca Moseky,
aTOMOB.

1.34. bpoyHoBCKoe awkeHne. Anddysns. Cusbl 1 3HEPTUS MEXMONEKYNAPHOIO B3aMMO/ENCTBIS.
1.35. CTpoeHue ra3o06pasHbIX, XUAKUX U TBepAblX Ten. CKOPOCTU [ABMXKEHUS MOMEKYN U UX
n3MepeHue.

1.36. VigeanbHblin ras. JasneHue rasa. Temnepatypa u ee nsmepeHne. OCHOBHOE ypaBHEHME
MOIEKYNAPHO-KUHETUYECKON TEOPUU Ta30B.

1.37. YpaBHeHWe cOCTOAHUS NaeanbHOro rasa. MonapHasa rasoBas NOCTOSAHHASA.

1.38. PewleHue 3a4a4 Ha ypaBHEHME COCTOAHUA NeasibHOro rasa.

1.39. Na30Bble 3aKOHbI.

1.40. PewleHune 3a4a4 Ha ra3oBble 3aKOHbI.

CopepxaHue y4ebHOro matepuana

1

1.41. BHYTpeHHAS 3Heprus wupaeanbHoro rasa. Pabota v TennoTa Kak (popMbl nepegavn 3Hepruu.
YpaBHeHMe TensoBoro 6anaHca

1.42. TepBoe Hayano TepMOgUHAMUKN. AanabaTHbIi npouecc.

1.43. PeweHune 3a4a4 no Teme «TepmognHaMUKa».

1.44. Tennosble ABUTaTENN U OXpaHa NpUpoabl. X0M0AUNbHbIE MALLVHBI.

1.45. KM A tennoBbiX MawnH. BTopoe Havyano TepMogMHaMUKMN.

1.46. PeweHure 3a4a4 no Teme «TepmMmoauHaMuKa».

CamocTosTenbHas paboTa

1

CoobuieHne «TennoBble ABUraTeNN 1 3arps3HeHEe OKPYXKAKOLLER cpeapl».
PelleHne pacy€THbIX 3ajay.

CopepxaHue yuebHOro matepuana

1

1.47. VicnapeHne n KoHAeHcauusa. HacblweHHbIW nap. BnaxxHocTb Bo3ayxa. Touka pochl.

1.48. KuneHue. MeperpeTblil nap v ero UCNonb3oBaHMe B TEXHUKE.

1.49.XapaKTepucTuKa XMLKOro COCTOAHMS BelyecTBa. MMOBEPXHOCTHbLIA CNOW XUAKOCTW. IHeprus
NOBEPXHOCTHOIO C/0S.

1.50. ABNEHNA Ha TPaHULE XULKOCTW C TBEPALIM TesloM. KanunnapHble ABNEHUA.
1.51. XapakTepucTmka TBepAOro COCTOSHMA BellecTBa. 3akoH [yka. MexaHuyeckue CBOMCTBA
TBEPAbIX Ten.

1.52. TennoBoe paclumpeHmne TBEPAbIX TeN U XUAKOCTeN. [naBneHne 1 KpucTanimsaums.
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Pasgen 3
ANeKTpoAnHaMnKa

Tema 3.1
JfeKTpocTaTmka

Tema 3.2
3aKOHbl MOCTOSIHHOIO TOKa

CamocTosiTenbHas paboTa

1
2
3

PelleHne pacy€THbIX 3aay.
PelweHne KayecTBEeHHbIX 3ajau
CocTaBnieHune Tabnuubl «ArperaTHble COCTOSHUA BELLECTBa.

NabopatopHble paboThl

1
2

ViccnepgoBaHme ofHOro 13 nsonpoteccos. Ned
i3mepeHune BnaxXHOCTN Bo3ayxa. NeS

KoHTponbHbIe paboTsl

1

KoHTponbHas paboTa Ne 2 *

CopepxaHue y4ebHOro matepuana

1

1.53. SneKkTpunyeckue 3apambl. 3aKOH coXpaHeHUs 3apsaaa.

1.54. 3akoH KynoHa.

1.55. DneKTpuyeckoe nose.

1.56. Hanps»xk@HHOCTb nons. MpuHLMN cynepnosnLmmn rnonen.

1.57. PaboTa cun anekTpocTaTMuyeckoro nons. rNoteHuman nons.

1.58. Pa3HOCTb noTeHuuana. OKBUMOTEHLUMaNbHbIE MOBEPXHOCTU. CBA3b MEXAY HanpsHKEHHOCTHIO U
Pa3HOCTLIO NOTEHLMAIOB 3/IEKTPUYECKOTO MOJA.

1.59. NMpOoBOAHNKN B 3N1EKTPUYECKOM MOJIE.

1.60. AnaneKTpuKK B 3NeKTpUUYeCKOM none. Monapusauns gnuaneKTpuKos.
1.61. KoHAeHcaTopbl, UX COeMHEHME.

1.62. SHeprua 3apsaXeHHOro KoHAeHcaTopa. SHEPrna 3NeKTPUUYECKOro Mnons.

CamocTosiTeNlbHas paboTa CTy/eHTOB

1
2

PelleHne pacy€THbIX 3aau.
CoobueHmne «Ox, yX 3Ta BpefHas a/1eKTpr3aLms».

CopepxaHue y4ebHOro matepuana

1

2

1.63. YcnoBusi, He06X04MMble /1 BOSHUKHOBEHUS U NOAAEPXaHUA 3/1eKTPUUYECKOr0 TOKa.
1.64. Cvna ToKa, NNOTHOCTb TOKa, HaNpsXXeHne, CONpPoOTUB/IEHME, Ye/IbHOe CONPOTUBIEHNE.
1.65. 3akoH Oma and yyacTKa uenu. 3aBUCUMOCTb 3/1EKTPUUYECKOr0 COMNMPOTUB/IEHUA NPOBOAHUKOB OT

mMaTepuana, ANVHbI U NAOWAAM NONEPEYHOr0 CeYeHMs NPOBOAHMKA, OT TeMMepaTypbl.

1.66. 3C ncToyHMKa ToKa. 3akoH OMa Ans NosiHoOM Lenu.
1.67. PeweHue 3a4a4 Ha 3aK0oHbl Oma.

1.68. PeweHue 3aga4 Ha 3akoHbl Oma.

1.69. CoepmHeHNe NPOBOAHMKOB.
1.70. CoefjMHEHME NCTOUYHNKOB 3/1EKTPUYECKOW 3HEPTUM B HaTapeto.

N

40
10

12

w
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5 1.71. Tennosoe aeiicrBue Toka. 3akoH Jxxoyns — Jlenua. 2 2
1.72. PaboTa ¥ MOITHOCTb 3JIEKTPUIECKOTO TOKA.
6 | 1.73. Pacuér 3neKTpUYECKUX Lenei. 2 3
1.74. Pemienue 3anau.
CamocTosiTenbHast paboTa CTYACHTOB 10 3
1 | PemneHne pacu€THbIX 3a7a4.
2 | Pacuér naeKkTpUUeCKUX LEneil.
3 | CocraButh kpoccBopH, pedyChl.
JlabopaTopubie paGoThI. 6 3
1. U3yuenue 3akoHa Oma nis yudacTka Lenu. M3mepeHue cuiibl TOKa U HANpPsDKEHUS Ha PasIMYHBIX 2 3
yyacTkax nenu. Neo
2. Usmepenue DJIC 1 BHYTPEHHEr0 CONPOTHUBJICHUSI HCTOYHUKA TOKa. Ne7 2 3
3. OnpeneneHue yaeapHOTO COMPOTUBIEHUS MPOBOIHUKA No8 2 3
Tema 3.3 CoaeprrkaHue yueOHOro MaTepuajia 6 1
Toxk B pa3nU4HBIX Cpenax. 1 1.75. DnekTpuueckuil TOK B MeTaulax. DJIeKTpOHHbIH ra3. Pabora Beixona. 2 2
1.76. DnexTpuyueckuii TOK B 3JIEKTPOJIUTaX. DJIeKTposu3. 3akoHel Papanes. [Ipumenenue
3JIEKTPOJIN3a B TEXHHKE.
2 | 1.77. Dnextpuueckuii TOk B razax u Bakyyme. Monuszanus raza. [lnazma. 2 2
1.78. Bunpl razoBbIx pa3psioB. CBOICTBa U MPUMEHEHHE DJIEKTPOHHBIX MyUKOB.
3 1.79. Dnektpuueckuii Tok B nonynpoBogaukax. CoOCTBEHHAs! MPOBOAUMOCTD TOJIYIIPOBOJHUKOB. 2 2
1.80. TTonynpoBOJHUKOBBIE TPHOOPHL.
CamocTrosTenbHas paboTa. 3
1 | CooOmenne: Bunbl anekTpHUeCcKUX pas3psiioB. DJIEKTPHUECKHE Pa3psAabl Ha CIy:kOe deIoBeKa.
ITnasma.
Conaep:kaHue yueOHOro MaTepuajia 4 2
Tema 3.4 1 | 1.81. BekTop HHAYKLMH MAarHUTHOTO NOJIA. JlelCTBHE MarHUTHOIO MOJIst HA NPSIMOJIMHEWHBIN 2 2
MaruutHoe none IIPOBOJHUK C TOKOM.
1.82. 3axoH AMnepa. BzaumMopelicTB1e TOKOB.
2 | 1.83. MaruutsbIif notok. PaboTta no nepeMenieHno MpoBOIHIKA C TOKOM B MAarHUTHOM TIOJIE. 2 2
1.84. [leficTBre MarHUTHOTO MOJIsl Ha ABWXKyLuiics 3apsan. Cuna Jlopenua. Onpenenenue yaeapHOTO
3apsaa.
CamocTosiTenbHast paboTta 4 3

1

Pemenue pacu€THbIX 3a1a4.

2

Coobmenue: «YCKOpPHUTENH 3aPsKEHHBIX YaCTHID.
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Tema 3.5
ONeKTpOMarHnTHas
NHAYKLUMSA

Paspen 4
Kone6aHunsa v BOMHbI.

Tema 4.1
ONEKTPOMarHuTHole

KonebaHus.

Tema 4.2
ONIeKTPOMArHUTHbIE BOJHbI

Pa3gen 5
OnTuka

CopaepxaHue yue6HOro matepuana

1 1.85. fiBneHne 3neKTPOMarHUTHON UHAYKLUUA. BUXPEBOE 3/1EKTPUYECKOe Mofe.
1.86. CamoMHAYKLUMA. SHEPrUa MarHUTHOro nons

CamocTosTenbHas paboTa

1  PeweHne pacy€THbIX 3a4a4

CopepxaHue yuebHOro matepuana

1  1.87. CBo6OAHbIE 3/1EKTPOMarH1UTHbIe KonebaHus. MpeBpalyeHe aHEPTNN B KONebaTelbHOM
KOHType. 3aTyxalLine 3NeKTpoOMarH1THble KosiebaHus.
1.88. ['eHepaTop He3aTyxaloLWMX 31eKTPOMarHUTHbIX KonebaHui. BbIHYXEHHble 3M1eKTpUYecKue
KonebaHws.
2 1.89. NpuHUMN LencTBUA reHepaTopa NepeMeHHOro Toka.
1.90. NepeMeHHbI TOK.
3 1.91. TpaHcthopmarop.
1.92. Mpomn3BoACTBO, Nepefaya 1 NOTpebeHne EKTPOIHEPT UK.
4 1.93. PelleHue 3agau.
1.94. EMKOCTHOE 1N NHAYKTUBHOE CONPOTUBIEHNSA NepeMeHHOr0 TOKa.
5  1.95. 3akoH Oma Ans aNeKTPMYECKON Lienn nepemMeHHOro Toka.
1.96. PeweHwne 3agau.
6 1.97. PaboTa M MOLLHOCTb NEPEMEHHOIO TOKA.
1.98. NeHepaTopbl TOKA.
CamocTosiTenbHas paboTa
1 PelleHune pacyETHbIX 3a4au.
2  PelleHve KayeCTBEHHbIX 3a4au.
Copep>xaHune yyebHoro marepuana
1 1.99. 3neKTpOMArHUTHOE NoJse Kak 0COObIN BUA MaTepuu.
1.100. SneKTpoMarHuMTHble BOHbI. BubpaTop Mepua. OTKPbITbIA KOonebaTeNnbHbIA KOHTYP.
2 1.101.W306peTeHue pagmo A. C. IonosbIM.
1.102. MoHATnE 0 pagmocsasn. NpruMeHeHne 3N1eKTPOMarHUTHbLIX BOJH.
CamocTosTenbHas paboTa
1 PelieHune pacyéTHbIX 334au.

CopepxaHue y4ebHOro matepuana

16

18
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Tema 5.1
BonHoBas onTuka

Pasgen 6
OCHOBbI cnewunanbHon
TEOPUU OTHOCUTENIbHOCTH

1 1103
1 104.
2 1105
1 106.
3 1107
1 108.

4 1109.

1 110.
5 1111
1112
6 1113

1114.
7 1115
1 116.

CKOpOCTb pacnpocTpaHeHUs cBeTa. 3aKOHbl OTPaXeHUs W MPesioM/IEHUS CBeTa.
lMonHoe oTpaxeHue.

PelueHune 3apau.

PelleHwne 3agay.

JIMH3bI.

Mna3 Kak onTu4yeckas cuctema. OnTuyeckme nNpuodopsbl.

MocTpoeHne N306paKeHn B NNH3aX.

PelleHwne 3agay.

NHTephepeHUms cBeTa. KOrepeHTHOCTL CBETOBBIX TyYeil.

Oundpakuna ceeta. Andpakumsa Ha Wwenu B napansienbHbIX nydax. AudpakunoHHas peluérka.

Monapusauns nonepeyHbIX BosH. MNongpusaumna ceeta. llonapougbl.

Jvcnepcua ceeta.

Buabl cnektpos. CnekTpbl ncnyckaHns. CnekTpbl NOrioLweHuns.

Y nbTpadroneToBoe M MHPPaKpacHoe n3nyyeHns. PeHTreHoBCKMe nyuun. VX npupoga u

CBOWCTBA.
NNabopaTopHble paboThl.
1 W3mepeHune KoahuLmeHTa npenomieHme ctekna. Ne9
2  OnpepgeneHvie anvHbI CBETOBOM BO/MHBI. Nel0
KOHTpONbHbIE paboThl.
1 KoHTponbHasa pabotaNe 3 *
CamocTosiTenbHas paboTa
1  CoobLeHre «ONTUYECKNE ABNEHNA B NPUPOLE».
2  PeweHne 3agau.

CopepxaHue y4ebHOro matepuana

1 1117
1.118.
2 1.110.
1.120.
3 1121
1.122.

MHBapMaHTHOCTb MOAYNS CKOPOCTY CBETa B BaKyyMe.

MocTynaTbl DMHLLITENHA.
MpoCTpaHCTBO 1 BpeMS cneunanbHOM TeEOPUN OTHOCUTENbHOCTH.

CB#3b Macchl U 3HepPrMm cBO6OAHOMN YacTULbI.
JHeprmsa nokos.
PacueT aHepruu Nokos, UMMy/sbca, 3HePrum cBOGOAHON YacTULLbI.

CamocTosTenbHas paboTa
1 PelueHMe KayeCTBEHHbIX 3a4au.
2  PelueHne pacyéTHbIX 3a4ad.

w

2,3
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Paspen 7
ONeMeHTbl KBAHTOBOW
husnku

Tema 7.1 KBaHTOBas
onTUKa

Tema 7.2
dun3nKa atoma 1 aTOMHOro

aapa.

CopepxaHue y4ebHOro matepuana

1 1123
1124,
2 1125
1 126.
3 1127
1128.
4 1129

1 1130
1131
2 1132
1133.
3 1134
1135.
1 136.

Tennosoe m3nyyeHue. PacnpedeneHne 3HEPrum B CNeKTpe abCoOMOTHO YEPHOro Tena
KBaHTOBas runotesa lNnaHka. ®OTOHbI.

BHewHWi (hOTOINEKTPUYECKUIA 3ddeKkT. BHYTpeHHWIA (POTOIddeKT.

Tunbl (OTO31EMEHTOB.

PelleHne 3aaa4 Ha (hOTOIdEKT.

[JaBneHne ceeTa.

MoHATME 0 KOPMYCKYNSAPHO-BOTHOBOM NPUpOJe CBeTa.

Pa3BuTune B3rnsf0B Ha CTPOEHME BellecTBa. 3aKOHOMEPHOCTU B aTOMHbIX CMEKTPax BOLOPOLA.
ApnepHas mogens atoma. OnbiTel 3. Pesepopaa..

Mogenb atoma Bogopoga no H. bopy

fvnoTesa ae bpoiins.

BbluvcneHve annHbl BONHbI fe bpoiins yactuubl.

CooTHoLWeHNe HeonpefenéHHocTel Mein3eH6epra.

KBaHTOBbIE reHepaTopbl.

CamocTosTenbHas paboTa

1 PelleHne KayeCTBEHHbIX 3afay

2. PelleHune pacyeTHbIX 3aaau.

Nab6opaTopHan paboTa

1 N3y4yeHne TpPeKOB 3apAXKEHHbIX YacTuL,. Nell

AyanTopHasayyebHasa Harpyska -158 (1364 nekumii +224 nab/pab)
MakcumanbHas yyebHas Harpyska - 237

[Ns XxapaKTepUCTUKIN YPOBHA OCBOEHMS Y4eOHOr0 MaTepuana UCrosb3yrTes CreaytoLime 0603HaueHms:

1 - 03HAKOMWTENbHbIA (y3HaBaHWE paHee N3y4YeHHbIX 06BbEKTOB, CBOWCTB);

2. - PenpofyKTWBHbIA (BbINONHEHME AEATENLHOCTMW N0 06paslly, MHCTPYKLUN UAK NoA PYKOBOACTBOM);

3. - NpOAyKTUBHbIV (NNaHMPOBaHME U CAMOCTOSITENbHOE BbIMONHEHWE e TeNbHOCTY, peLleHne NnpobneMHbIx 3aaau)

).

16

158
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3. YCJIOBUSA PEAJIN3ALINY YUEBHON JUCIHUTLINHBI

3.1. TpeGoBaHus K MATEPHAJbHO-TEXHUYECKOMY 00eCcneueHUuI0

Peammzaums yueOHONW nmuctmruivmHbl TpeOyer Hamuuus ydeOHOro kabuHera u nabopartopuu
«DPu3uKay.

Obopynosanue yueOHOTO KabUHETA!

- HarsAgHbie TOCOOMs (KOMITIEKThI YHYeOHBIX TaONHil, MmiakaTel «PU3NUecKue BEIUYUHBI W
(byHIaMeHTanbHbIe KOHCTaHTB), «MexayHapoaHas cucrema enunnn CHy, «Illepuoamueckas cuctema
XUMHYeCKHX 35eMeHTOB J{. 1. MenneneeBa», MOPTPETHI BBINAIOIIUXCS YUEHBIX-(PH3UKOB U aCTPOHOMOB),

- WH(POPMALNOHHO-KOMMYHHUKATHBHBIE CPENICTBA,

-~ DKPaHHO-3BYKOBBIE MOCOOUS,

—  KOMIUIEKT 3JIeKTPOCHAOKeH!s KaOMHeTa (PU3UKHY,

- TEXHHYECKHE CpeICcTBa 0OyueHus,

- IEMOHCTpauLMOHHOE 00opyaoBaHME (OOLIEr0 HA3HAUEHHS M TeMaTHYeCKue Habophl);

- naboparopHoe obopynoBaHue (00OIIEro Ha3HAUYEHUS] U TEMAaTUIeCKHe HaOOPHbI);

- CTaTUYeCKHe, TUHAMHYECKHE, JeMOHCTPALMOHHBIE U Pa3gaTOuYHbIe MOIEIH,

- BCHIIOMOraTesbHOe 000PYIOBaHHE;

-  KOMIUIEKT TEXHMYECKOW MOKYMEHTAIlMHM, B TOM YHCJIE MMAaCIOpTa Ha CPencTBa OOyuUeHHs,
MHCTPYKLIUH TI0 UX UCTIOJIb30BAHHIO U TEXHUKE O€30MacHOCTH,

TexHuueckue cpeacrsa 0OyUeHUs:

Buneonpoekrop

HntepaxkTuBHas nocka

JleMOHCTparMoHHOe 000PyIOBaHKE MO KypCy YueOHOH TUCIIUITIIIHBL

- ABowmerp.

- AMrmepMmerp JeMOHCTPALMOHHBIH.

- bapowmerp-anepoun.

- bumeramnmnyeckue NIaCTHHKH.

- buHOKIB MONEBO.

- bunpusma ®@penens.

- Becsl yueOHbIe.

- BUTOK B MarHUTHOM MOJIE.

- BosaymHoe orauso.

- Bonnosas mammuHa.

- BonbT™meTp I€EMOHCTPALIMOHHBIN.

- Brmpsamurens.

- TlanbBanomerp.

- T'eneparop YBU.

- T'mrpomerp.

- JluHaMOMETp I€MOHCTPALMOHHBIN.

- Jlyrosas namma.

- 3epkana cepuyeckue.

- Kanopumerp mKOJIbHBIN.

- Kawmepa gactun.

- KamepronsL

- Kapxkacsl npoBosiouHbIE.

- Karonnas TpyOka.

- Karymka ans neMOHCTpanuyu MarHUTHOTO TIOJIS.

- Konpaencarop nepemMeHHON €MKOCTH.

- JIuH3bL

- Mara3us COnpoTUBJIEHU.

- Marnaur ayrooOpasHslil.

- MarunurHas cTpenka.

- MaHowmerp.
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MasTHUK B Hacax.

MetpoHOM.

Monaenu npoCTpaHCTBEHHOHN PEIIETKN KPUCTaLIa.

Mopenb TaxoMeTpa.

Ommerp.

Ocumorpad mMKOJIbHBIMN.

IManouku u3 500HUTA, CTEKJISTHHBIE.

Ilepexmouarenu.

[Ipubop nnst feMOHCTpaLUU TYPOYJIEHTHOTO IBHKEHUS JKUIKOCTH.
[Tpubop nnst nemMoHCTpauuyu npasuia JleHna.

[Tpubop anst H3MEPEHUs TEPMUIECKOTO KO3 PHUIIEHTa COIPOTUBIICHHUSI.

[Tpubop anst M3ydeHUs: 3aKOHOB ONTUKU.
[Ipubop ans onpenenernst KO3PPUIMEHTA THTHEHHOTO PACIIHPEHHUS.
IIpusma npsiMoro 3peHus.
IIcuxpomerp.
Paguomerp.
Perynarop HanpsixeHus.
Peocratel perdaxHbIE.
CeTopuIbTpHI.
Certxa xounpbe.
CnexTpockor.
Tapenka BakyyMHasl C KOJIOKOJIOM.
Teneckom.
TennonpuéMHuK.
Tepmonapa.
TepmocTon®.
Tpanchopmarop pazOOpHBIiL.
TpyOxka ¢ MenpHHLIEH.
D II00peCUUPYIOIUHT SKPaH.
doTomeTp.
DOTO3IEMEHTHIL.
IMITaTusel
DKpaH.
DJNEKTPOKOHCTPYKTOP.
DJEKTPOCKOIL.

ObopynoBanue nadopaTopun U padoUnX MeCT J1adOpaTOPUA:

JlaboparopHble CTOJIBI.

Jlaboparoproe obopynoBaHue, HEOOXOAMMOE ISl MPOBEACHUS KCIIEPUMEHTA 10 JaHHOH paboTe
B COOTBETCTBUM C HHCTPYKLUEH.

Amnepmerp 1ab0paTOPHBIH.

Bechl TexHuueckue.

BonbsrmeTp mabopaTopHBIii.

JuHamomeTp st TabopaTopHbIX padoT.
JudpakmonHas pemeTka.

UzmepuTenbHble LUITHHIPHI.

Knrou 3amMbikaHus TOKa.

KonGs 1abopaTopHbie.

JlabopatopHsblit HAOOP MO PATUOTEXHUKE.
JlabGopaTtopHblit HAOOP MO KHHEMATHKE U THHAMUKE.
JlaMna HaKaJIMBaHMS SJEKTPUYECKAs.
Maibiii HabOp MO 3JIEKTPOMArHETH3MY.
Munnuamnepmerp.

Habop ans nabopatopHbIx padoT MO ONMTHKE.

18



Habop conpotuBieHunii.

Habops! npoBoaos.

[Tpubop anst M3ydeHUs1 3aKOHOB ONTHUKU.

[Tpubop At M3MEpEHUs! JUIUHBI CBETOBOM BOJIHBL
IIcuxpomerp.

[Ipubop ans onpenenernst KO3PPUIHEHTA THTHEHHOTO PACIIMPEHUS TEI.
Peocrarel MON3yHKOBEIE.

CnupToBKa.

Tena HepaBHON MacChl

TepmomeTpsl 1abopaTopHBIE.

TpancnopTup y4eHU4ECKU.

TpyOku CTEeKIsTHHBIE.

YHUBepcaNbHbIH (PU3NIECKUN IITATHB.
@OTOMETP LIKOJIBHBIN.

IITaHreHupKyIb.

[ItaTiB 1abopaTOPHBIN.

3.2. UudopmanuonHoe odecnevyeHue 00yueHUus
IlepeyeHb pekoMeHAYeMbIX YUeOHBIX U3AAHUH, JOMOJHUTEILHOI JIUTEPATYPHI

OcHOBHBIE HCTOYHHKH:

1.

Mskumes I'. A, byxosues b. b, ®usuka — xkjaccuyeckuil Kypc: y4eOHUK s

obmeoOpazoBarenbHbix yapexnenuii — 10-11 kmacc, M., IIpocsemenue, 2010,

2.

Camoiinenko I1. M. ®usnka: yueOHUK Ui CPEOHHUX CIIELUANBHBIX YYeOHBIX 3aBeneHuid, M.,

Axanemus, 2008.

3.

Hmurtpuesa B. @. ®@usuka: YueOHUK A1 CPEIHUX CHENMATIbHBIX yUeOHBIX 3aBeneHHi, M.,

Axanemus, 2008.

4.
5.
6.

7.

8

M., «Ipod
9.

IMunckuit A. A., I'paxosekuii I'. FO. @uzuxa: M., @opym, 2007.
Camoiinenxko I1. 1. COopuuk 3ama4 1 BONpocoB no ¢pusuke, M., Akagemust, 2008.
Camoiinenxko I1. U. COopHuk 3agau no ¢gusuke st TexHukyma, M., 2005.

Tpodumosa T .H. @usnka B Tabnunax u popmynax. M., Akanemusi, 2008r.
PeivkeBua A.T1. 3apaunuk: COOPHUK AJSL y4aIUXcsi 00meo0pa3oBaTeIbHbIX YUPSIKIESHUH, —
a» 2008.

Jlabkosckuit B.b. 220 3amay mo ¢usuke c pemeHusMH: KHMra it ydamumxcs 10-11km

obmmeobpa3oBarenbHbIX yupeskaeauid. M., 2006.

10. OmurpueBa B.®@. ®usuka miast nmpodeccnii M CHeNHMaIbHOCTEH TEXHHUYECKOTO MPOQUIIA:
yueOHMK Ui 00pa30BaTENbHBIX YUPEKACHUH HAYAIBHOTO M CPeOHEero MpogeCCHOHAIBHOTO
obpazoBanus. — M.: M3patenbckuii neHTp «Akagemus», 2012r.

,)IOHOJ'IHI/ITCJ'IBHI)IC HCTOYHHUKHU:

1.

Nk

KacbsnoB B. A., ®u3nka: YuebHuk ans o0meo0pazoBaTeNbHBIX yupexaeHuit — M., 2005.
Kacarkuna U. JI. ®uzuka. [lonssii kype noarotosku EI'D — M., ACT, Actpens, 2008
I'pubos B. A., Xannuanos H. K. ®usuka. Penerurop — M., DKCMO, 2008.
Ienpenmureitn JI.O., Huk FO. 1. ®uzuka. Yuebnuk mis 10 ka1 — M., 2005.

Ienpenmureitn JI.O. quk FO. M. ®usuka. Yuebnuk s 11 k1. — M., 2005.

JAy1s1 CTy1eHTOB.

1.

Hmurtpuesa B. ®@. ®usuka s npodeccwii U CHeUUaNbHOCTEH TEXHMYECKOTO MPOQHIIA:

y4eOHUK Ui CTYOEHTOB Mpo(eCCHOHANBHBIX OO0pa30BAaTENIbHBIX OPTaHW3AIUi, OCBAWBAOIINX
npodeccun u cnenunansHoctu CI1IO0. — M., 2017.

2.

Hmurpuesa B. @. ®dusmka mis npodeccwii M CHenuajbHOCTEH TEXHUYECKOTO MpOoduiLs.

COopHuk 3amau: yued. mocobue IUIsi CTYASHTOB MPOQEeCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3AIUi,
ocBauBaromux mnpodeccuu u crnenuanboct CI10. — M, 2017.
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3. JHmurpuesa B. @, Bacunwes JI. M. @usuka nis npodeccuii 1 CrenuanibHOCTEH TEXHHYECKOTO
npodunss. KoHTponbHble MaTepuanbl: yued. TOCOOMST s CTYACHTOB  MPodecCHOHATbHBIX
o0pa3oBaTeNbHBIX OpraHU3ali, ocBauBaromux npodeccuu u cneuuaapbHoctu CITIO0. — M., 2016.

4. JmutrpueBa B. ®@. @usuka mas npodeccwii m CrnenuagbHOCTEH TEXHUYECKOTO MpoduIs.
Jlaboparopublii mpakTUKyM: yd4ed. mocoOusi s CTYAEHTOB MNPOQPEeCCHOHATBHBIX 00pa30BaTENIbHBIX
opra"usanui, oceauBaromux mpodeccuu u cneuuanpbHoctu CI10. — M., 2017.

5. KacesHoB B. A. MumtoctpupoBanHslii atiac no ¢usuke: 10 kmacc.— M., 2010.

6. Kacesnos B. A. MiuroctpupoBanHblii atiac mo ¢usuke: 11 knacc. — M., 2010.

7. Tpodumona T. 1., @upcoB A. B. ®uzuka mist mpodeccuii u CeruaibHOCTeH TEXHUIECKOTO
U  ecTeCTBeHHO-HayuHoro mpoduneit. COopHuk 3amad:. y4deOHOe mocobue JUisi  CTYIEHTOB
npoeCCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3alMi, OCBAMBAIOIIUX MPOPECCHH U CIEUATBHOCTH
CIIO. — M., 2017.

8. Tpodumora T. 1., @upco A. B. ®usuka mis npodeccuii u CennaibHOCTeH TEXHUIECKOTO
U €CTECTBEHHO-HaydyHOro mpoduieii: Pemenus 3amau: ydeOHOe mocobue Ans  CTYASHTOB
npoeCCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3alMid, OCBAMBAOIIUX MPOPECCHH U CIEUATBHOCTH
CIIO. — M, 2016.

9. ®upcos A. B. ®usuka misa npodeccuii U CrenuagbHOCTEH TEXHUYECKOTO M e€CTECTBEHHO-
HAy4HOTO Tpoduiei: y4eOHUK IJisi CTYAEHTOB MpPO(eCCHOHANBHBIX O0pa30BaTENIbHBIX OpPraHU3AIUi,
ocanBaronx npogdeccun u cneunansHoctu CIIO / mon pen. T.M. Tpodumosoii. - 2017

Aas npenoaasareJieil.

1. Koncturyuus Poccuiickoit @enepaunu (puHATa BCEHAPOAHBIM rojiocoBanuem 12.12.1993)
(c yueToMm mompaBOK, BHECEHHBIX (efepabHbIMA KOHCTUTYLMOHHBIMH 3akoHamu P® o mompaBkax K
Koucturyuuu PO ot 30.12.2008 Ne 6-@K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. — Cr.
445.

2. 06 obpazosanun B Poccuiickoit ®@enepaunu: ¢enep. 3akoH ot 29.12. 2012 Ne 273-P3

(B pen. @enepanbhbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013

Ne 170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-P3, ot

03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-

@3, c u3M., BHeceHHbIMU DenepanbHbIM 3akOHOM OT 04.06.2014 Ne 145-@3, B ped. OT

03.07.2016, c u3m. ot 19.12.2016.)

3. ITpuka3 Munucrepcra obpasosanus U Hayku P ot 31 nexabpst 2015 r. N 1578 "O

BHECEHUU HM3MEHEHUH B (perepanbHbIii TOCYAapCTBEHHBIH 0OpPa30BaTENbHBIA CTAHAAPT

cpennero o0mero oOpa3oBaHMs, YTBEPKIACHHBIN NMpuKazoM MUHHCTEPCTBA OOpa30BaHUA U

Hayku Poccuiickoit ®@enepaunu ot 17 mas 2012 r. N413"

4. [Ipumepnast ocHOBHasi oOpa3oBaTeNibHAsI MporpaMma cpenHero ooOIiiero o0pasoBaHus,

onmoOpeHHasi pemeHueM (enepabHOTO y4eOHO-METOAMYECKOro OOBeNUHEHNS IO 00IIeMy

obpazoBanuto (potokon ot 28 urons 2016 r. Ne 2/16-3).

5. ITucemo JlenaprameHTa roCy1apCTBEHHOM MOJUTUKH B cepe NOArOTOBKU PabOUuX KaapOB
u IO MunoOpHayku Poccum ot 17.03.2015 Ne 06-259 «PekoMeHAaluny 1O OpraHU3alyuu TOJTyUEHUs
cpenHero oOmero oOpa3oBaHUSI B Tpenenax OCBOEHHs OOpa3OBaTENIbHBIX IPOTPAMM  CPEIHErO
npodeccHoHaTPHOrO 00pa3oBaHUsi Ha 0ase OCHOBHOrO oOmiero oOpa3oBaHUsl C y4eToM TpeOoBaHMN
denepanpHBIX TOCYIAPCTBEHHBIX 00pa30BAaTENbHBIX CTAHAAPTOB M MOJy4aeMoH mnpodeccuu uim
CIEIUAILHOCTH CPEIHEro MPo(hecCHOHATBHOTO 00pa30BaHUSTY.

6. Denepanbablil 3ak0H oT 10.01.2002 Ne 7-®@3 «O06 oxpaHe okpykaromei cpensl» (B ped. oT
25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

7. HmutpueBa B. @®., Bacumber JI. M. ®usmka s npodeccwii u CrenuaibHOCTEH
TEXHUYECKOTO MPO(UJIIsi: METOANYECKHE PEKOMEHIAINH: MeTo . mocodue. — M., 2010.

HNuTepHeT-pecypcenl:

http://physics.nad.ru/ - AsuManum (QHU3HUECKHUX TMpOLECCOB. TpexMepHble aHUMAlMU U
BU3YAIH3aLHH MO (PU3KKE, COMPOBOKAAIOTCS TEOPETHUECKUMHU OOBSICHEHUSIMHU.

http://class-fizika.narod.ru/ - caiit "KnaccHast pusuka”
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http://physics.nad.ru/
http://class-fizika.narod.ru/

http://www.edu.yar.ru/russian/projects/socnav/physic.html - commanbubiii  HaBuratop "Xouy
yunutbes”. Pusuka.

http://www.abitura.com/ - ¢pusuka 1j1st abUTypHeHTa, pelleHne 3a1a4 AJisl MOCTYMAIOIIUX

http://fizzzika narod.ru/ - 3ana4yu o pU3MKe ¢ PEIIEHUSIMU.

omsknet.ru - "DJEKTPOHHBIH KOHCYJBTAaHT MO (pu3uke". DIEKTPOHHBIA y4eOHUK 1Mo (H3HKe.
IIpencrasneHsl paszgensl (QU3UKA B TEOPUHM, NpHUMEpax M 3a7adax. MEXaHHKa, TEPMOJAMHAMHKA,
ANIEKTPOCTATHKA, 3JEKTPOAMHAMHKA, ONTHKA, KBAHTOBAs (PU3MKA.

physics.vir.ru - CripaBoYHUK 10 (PU3HUKE C TPUMEPAMH PEIISHHUS 3a1a4.

http://www.physicalsystems.narod.ru - @usudeckue BeJIMYMHBI W TOHsSTUS (00OOIIEeHME U
CHCTEMaTH3aIIHs)

www. fcior. edu. ru (PenepanbHbIil HEHTP HHPOPMALTMOHHO-00PA30BATENBHBIX PECYPCOB).

wwww. dic. academic. ru (Akagemuk. CIoBapu U SHIUKJIOTIEANHN).

www. booksgid. com (Books Gid. Dnextponnas oubaroreka).

www. globalteka. ru (I'mobanreka. ' mobanbHas OuOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (EnuHoe OKHO mocTyma K 00pa3oBaTEbHBIM Pecypcam).

www. st-books. ru (Jlydmas yueOHast muteparypa).

www. school. edu. ru (Poccutickuit o6pasoBarenbHblil mopTai. JlocTymHOCTh, KauecTBO, 3hdek-

TUBHOCTB).

www. ru/book (DnekrporHast OMOIMOTEYHAsS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcbl MHTEpHETA — DU3MKA).

www. school-collection. edu. ru (Enunast koyutekiusi tupoBbIX 00pa30BaTEIbHBIX PECYPCOB).

https//fiz. 1september. ru (yuebHO-MeTOMUYECKast razeTa « PU3MKay).

www. n-t. ru/nl/fz (HobeneBckue naypeatsl o GU3MKeE).

www. nuclphys. sinp. msu. ru (lnepnas ¢pusuka B Untepuere).

www. college. ru/fizika (ITonroroska k EI'9).

www. kvant. mccme. ru (Hay4HO-TTONYJISIPHBIA (PU3HKO-MaTeMaTHUeCKuil sKypHai «KBaHTY).

www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4HBII >xypHaN a1 mojonexu «llyte B

HAaYKy»).
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http://www.edu.yar.ru/russian/projects/socnav/physic.html
http://www.abitura.com/
http://fizzzika.narod.ru/
http://www.omsknet.ru/acad/fr_elect.htm
http://www.phizik.cjb.net/
http://www.physicalsystems.narod.ru/
http://www.y10k.ru/sites/go/site363930/
http://www.y10k.ru/sites/go/site363930/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JUCLIMILJIMHBI

T'AIIOY CO «AcOecTOBCKUH MOJUTEXHUKYM», PEATU3YIOINi 1o y4eOHOH AMCLUIUTHHE
dusuka, obecrneunBaeT OPraHM3alHio 1 MPOBEACHNE TPOMEKYTOYHOH aTTECTALUN U TEKYIIEro KOHTPOJIS
JEMOHCTPUPYEMBIX CTYyA€HTAMU 3HAHUM, YMEHUH.

®duznka u3yyaercsl B TEXHUKYME Ha NPOTSDKEHUU JIByX ceMmecTpoB. I[IpomerxyTouHas aTrecrauus
yCcTaHOBJIeHa B (opMe YCTHOro dk3ameHa. lIpomexkyrouHast arrectaumsi sk3amed B 1 u Il cemecrpax
yueOHoro roma. OTMerka, moiydeHHas Ha 3k3amene 3a Il cemecTp, sIBIsieTCS UTOTOBOM 3a BECh KypC
oOy4eHus: (PU3UKE U BBICTABIISIETCS B IUTLIOM.

B Temarnueckom miane padodei mporpaMMbl MPEAyCMOTPEHO BBIEJICHHE YacOB Ha MPOBEICHUE
CEMECTPOBOIO KOHTPOJIAL.

@DopMBI 1 METOIBI TEKYIIEr0 KOHTPOJISA MO yueOHOH MUCLHUILIMHE pa3paboTaHbl HAa 3aCeNaHUuU
LIUKJIOBOM KOMHCCHM  O0meo0pa3oBaTeNbHbIX  AMCLUIUIMH, COTJIACOBaHBI C  padoTonmaTensimMu,
METOIUYECKUM COBeTOM, yTBepkaeHbl aupekropom ['AIIOY CO «AcOecTOBCKHII MOJUTEXHUKYM» U
IOBEICHBI /IO CBEICHHs CTYACHTOB B Hadale OOydYeHHUs: TECTUPOBAaHUE IO TeMe, coOecemnoBaHMHE,
KOHTPOJIbHBIE pabOTHI, MPOBEPOUHBIEC padOTHL, PU3NIECKHI TUKTAHT ,3a4€T

Jauubie GOpMBbI TEKYIIEH 1 MPOMEKYTOYHOH aTTECTALH MO3BOJISTIOT OXBATUThH BECHh MPOUICHHBIN
TEOpPETUUECKU MaTepual, MPOBEPUTb CUCTEMHOCTb 3HAHMM, a TAKXKe€ yYMEHHE NPUMEHSTh MOJyYeHHbIe
3HAHMS HA MPAKTUKE, TIPU PELICHUH 33124, BBITIOJIHEHUH JJA00paTOPHBIX PadoT.

JLJist TeKyIero KOHTPOJIst CO3AaHbl (POHIBI OLIeHOYHBIX cpencTs (POC).

®DopMbI H
MeTOaBbI
Pe3yabTaTbl 00yueHus (0CBOEHHBbIE IMoka3aTenu oLeHKH YCBOEHHBIX KOHTPOJIA U
YMeHHSs, YCBOCHHbIE 3HAHHA) 3HAHHH, YCBOEHHBIX YMEHHUI OLIEeHKH
pe3yJbTaToB
00y4eHust

JINIHOCTHHIX: ® [IPOSIBJISACT YYBCTBO T'OPAOCTH U TECTUPOBAHUEC
° YYBCTBO ropaocCTtu n

YBO)KEHUS K HCTOPUH M IOCTHIKEHUSIM
OT€YECTBEHHOH  (M3MYECKON  HayKH;
¢u3nYeckn TPaMOTHOE TMOBENCHUE B
npoeCCHOHABHON AeSATEIBbHOCTH U OBITY
npu obOpameHun ¢ npubopamMu U

YBAXKESHUS K UCTOPUH U JOCTIKEHHUSIM | 110 TEME
OTE€YECTBEHHON (PU3NIECKON HAYKH;

®  JIEMOHCTPUPYET dusnuecku | cobecenopanue
rpaMOTHOE NOBEICHNE B
npodecCHOHANBHON eATebHOCTH U
ObITy Tipu oOpaineHuu ¢ npudopamu u

yCTPOWCTBAMU, 5 KOHTPOJIbHBIE

e  TOTOBHOCTb K MpoobKeHuto | Y CTPOMCTEAMIL, paBGoTHI
o0Opa3oBaHusi " OBBIIIEHHSI ®  BbIpaXKaer TOTOBHOCTh u
KBaTH(pUKALIIN B M36paHHOI CIIOCOOHOCTD K HETPEPHIBHOMY

7 o0pa3oBaHUIO; MPOBEPOHBIC

npo(eCcCHOHANBHON ~ AESITeNbHOCTH U ) 5
0o0OBbEeKTUBHOE OCO3HaHWE ponu  (u- ® [IPUMEHSIET MOCTIbKEeHUs | PA0OThI
3UYECKHX KOMIIETEHLIMHA B 3TOM; COBPEMEHHON (DM3MYECKOH Hayku W

o yMeHue HCHoMb30BaTs | PUSUIECKUX TEXHOJIOT Ui IS | pusHuecKuit
JOCTHKEHHSI COBPEMEHHOH (usmueckoii | TOBPIICHIA COOCTBEHHOTO | nyrcrant
HayKu W QU3MYECKHX TexHonoruii s | MHTEMIEKTYalbHOrO Pa3BUTHSI B
OBBIITIEHHS cobersentoro | BPIOPaHHOM poheCCUOHANTBHOM saer
MHTEJUIEKTYaIbHOTO pasBuUTHs p | ACATENIBHOCTH,
BBIOpAHHOM npodeCcCHOHANTBHOM ®  OCYIIECTBJISAET MOMCK u .
IEATENLHOCTH, HCTIOIE30BaHIE napopMaruy, | TAOOPATOPHAT

o yMeHue CaMOCTOATENBHO | HEOOXOIUMON st petieHust pabota

noObIBaTL HOBbIE ISl Ce0s (DU3HYECKHE | rOCTaBIEHHBIX 337124,
3HAHUS, UCTIONB3YS ISl 3TOTO JTOCTYITHBIC

®  [IOKa3bIBaET YMEHHE PabOTaTh B
UCTOYHUKH MH(pOPMALINY;

KOMaHJIE;
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. yMEHUe BBICTPANBAaTh
KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUSI B
KOMAaH/Ie MO PElIeHHIO 00IUX 3a/1a4,

. YMEHHE YIpPaBIATH CBOEH
MMO3HABATEIbHOI NEesITeJIbHOCTBIO,
MPOBOJIUTH CaMOOILICHKY YPOBHS
COOCTBEHHOTO HHTEJIEKTYaJIbHOTO
Pa3BUTHS,

MeTanpesMeTHBIX:

o UCTIOJIb30BAHNE  PA3JIMYHBIX
BUJIOB TO3HABATEIBHON  JESITeIbHOCTU
s pemeHuss  QrBuYeckwx  3amad,
MPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHusi  (HAONIOJEHUs,  OMUCAHUS,
U3MEPEHUs], SKCTIEPUMEHTA) ISl U3YUESHUST
pa3IUYHBIX CTOPOH OKpy>Karolen
JIEUCTBUTENIBHOCTH,

o UCTIOJIb30BAHUE
WHTEJJIEKTYaJTbHBIX omepanui:
MOCTAHOBKH  3a7aud, (HopMynupoBaHUs
TUTOTE3, aHAJIM3a U CHUHTE3a, CPABHEHUSI,
0000I1IeHHs, CHCTEMATU3AIIMH, BbISBJICHHUS
MPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOUCKA
aHaJOroB, (OPMYJIHMPOBAHUS BHIBOJOB JIJIs
U3YYEHUS PA3JIUYHBIX CTOPOH (HU3HMUECKUX
OOBEKTOB, SIBICHMH W MpPOLECCOB, C
KOTOPbIMH  BO3HHUKaeT HEOOXOIUMOCTh
CTAIKUBATBCSI B NPO(PECCHOHATBHOM
cepe;

o yMEHHE Te€HepUPOBaTh HIEU
U ONpeneNsiTh CpPeACTBA, HEOOXOAMMBIE
IUTSL UX peaTn3alinmg,

o yMeHHe UCTIOJIb30BATh
pa3jMYHbIE WCTOYHUKU ISl TIOJTyYEHUs
¢usnueckoil MHPOPMALIUY, OLEHUBATL €€
JOCTOBEPHOCTH;

o yMEHHE aHAJU3UPOBATh W
MPEICTABIISITh HHOOPMALIMIO B PA3TMYHBIX
BUJIAX;

° yMEHUe nyOTHYHO
MPEICTABIISITh Pe3YJIbTaThl COOCTBEHHOTO
UCCJICIOBAHMUS, BECTH TUCKYCCHUH,
NOCTyMIHO W  TapMOHUYHO  CoueTast
conmepkanue U (HPOPMBI TPEACTABIIIEMON
uHpopManuy,;

OCHOBHBIX

IIpeagMeTHBIX:
o c(OpMHUPOBAHHOCTH
npeACTaBIeHU O PO U MecTe (PU3UKH B

® CTPEMUTCS K TOBBILICHHIO
YPOBHSI 3HAHUI U UHTEJJIEKTA B
npoLecce M3y4eHus: PU3MIECKUX
SIBIICHUN

e  BBHIOMPAET PA3TUYHBIC BUIBI
O3HABATEJIbHOU AEATEILHOCTH IS
pemeHus GU3NUECKUX 3a/1a4;

® MPHUMEHSET OCHOBHBIE METO[bI
no3HaHusi (HAOJIONEHUE, OIHCAHUE,
U3MepeHHe, SKCIIEPUMEHT) ISt
U3YYEeHUS Pa3ITUYHBIX CTOPOH
OKPY’KaroLeH NeNUCTBUTENBHOCTH,

®  JI€MOHCTPUpPYET yYMEHUsI
BBIMOJHSITH OCHOBHBIE
UHTEJUICKTYaJIbHbBIE OTIepaLny:
MOCTAHOBKA 3ama4d, (GopMyIupOoBaHUE
THIOTE3,  aHajiM3a W CHUHTE3a,
CpaBHEHWSI, 00o01eHus,
CHCTEMaTH3alHH, BBISIBJIEHUS
NPUYUHHO-CJIEICTBEHHBIX CBsI3€H,
NOMCKA aHAJOroB, (HOPMYJTHPOBAHHUS
BBIBOJIOB ISl M3YYEHUS] PAa3JIUUHBIX

CTOPOH (bu3nYecKux 00BEKTOB,
SIBJICHUA W TMPOILECCOB, C KOTOPBIMU
BO3HHUKAET HEOOXOAMMOCTh
CTAJIKUBATBCSI B MPO(eCcCHOHATIBHOM
cepe;

e  yMeer UCTIOJIb30BATh

pa3JIMYHbIE UCTOYHHUKH JIJISl TIOJYUYEHUS
¢dusnueckoll MHPpOPMAIUH, OLECHUBATH
€e TOCTOBEPHOCTH;

e yMeeT  aHAIM3UPOBaTb U
NPEACTaBISTh uH(pOpMaLIHIO B
Pa3INYHBIX BUAAX;

e  yMeeT nyOnInYHO
NPEACTaBISTh Pe3yJIbTaThI

COOCTBEHHOTO HCCJENOBAaHUS, BECTH
IUCKYCCHH, AOCTYIMHO M TapMOHHUYHO
couerass  couepkaHue U (Popmbl
MpeacTaBIsieMOi HH(POPMALINH.

®  HMEET NPENCTABJICHUE O POJIU
u MecTe PU3UKH B COBPEMEHHOH
HAay4YHOU KapTHHE MUPA,

®  [OHHUMAET (U3UYECKYIO
CymHOCTh HabmromaeMblx BO Bce-
JEHHOW sBJEHUH, ponb (GU3NKK B

TECTUPOBaHUE
0 TeMe

cobecenoBanue

KOHTPOJIBHBIC

paboThI

POBEPOUHbBIE
paboThI

busnueckuii
TUKTAHT

3a4eT

nadopaTopHas
paboTta
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COBPEMEHHOH HAy4YHON KapTHHE wmupa;
NOHMMaHHe  (PU3UYECKOH  CYIIHOCTH
HaOMomaeMbIx BO BceeneHHON sIBIEHUIA,
ponn pu3nku B POpMHUPOBAHIH KPYro3opa
u (yHKUNOHATBHON IrPaMOTHOCTH
YEeNOBEKa MU pEeLIEeHUs NPAKTUYECKUX
3a4a4;

o BJIafICHUE
OCHOBONOJIAT A0 IIUMHU dusnueckumMu
ITOHATUAMU, 3aKOHOMEPHOCTAMU,
3aKOHAMH U TEOPUsAMU,  YBEPEHHOE
HCIIOJIb30BaHUE busngeckoit
TEPMHUHOJIOTHU U CUMBOJIMKH,

o BJIafICHUE OCHOBHBIMHU
METOJaMH HAay4YHOI'O IIO3HaHUs,
HCIOJIb3YEMbIMU B (1)I/ISI/IKGI

HaOJIOZEHUEM, OMHCAHHEM, H3MEPEHHUEM,
HKCTIIEPUMEHTOM,;

o yMEHUS oOpabarbIBaTh
pe3ysibTaThl M3MEpeHUid, OOHapyKUBATb
3aBHCUMOCTh ~ MEXAy  (PU3HYECKHUMHU
BEJIMYMHAMHY, OOBSICHATH  TOJIyYEeHHbIE
pe3yJIbTaThI U IeNIaTh BbIBO/BI,

o c(OPMHUPOBAHHOCTb YMEHUS
pewmarb pU3MUECKUE 3a1a4Y;

o c(OPMHUPOBAHHOCTb YMEHUS
NPUMEHSATh TMOJIyYeHHbIe 3HAHWSA IS
0OBsICHEHHS yCIIOBUit NPOTEKAHUS
(pusuueckux  SIBJEHHI B MPHPOJE,
npodeccuoHampHOR ~ chepe  u uIA
NPUHSITHS MPAKTUYECKHX PELIeHUH B
MOBCEIHEBHOM KU3HU,

o c(hOpMHUPOBAHHOCTH
COOCTBEHHOH MO3WLMH MO OTHOIICHUIO K
¢usnyeckoil MHpOpPMALUY, TOIyYaeMON
U3 Pa3HbIX HCTOUYHHKOB.

¢dbopmupoBaHUU Kpyrosopa u
(YHKIIMOHAITLHOM TPaMOTHOCTH
YeJ0BeKa Ui PEeIleHHs MPAKTHYECKUX
3amad;

e m3yaraer y4eOHBIH Marepwal,

JaeT OTBET B JIOTHYECKOMN
MOCJIeI0BATEIBHOCTU c
UCIIOJIb30BAHUEM MPUHATON
busnueckoi TEPMUHOJIOTUU 51
CHUMBOJIUKY,

®  [IOKa3bIBAET MOHUMAaHUe
CYLIHOCTHU paccMaTpUBaEMBbIX

(du3NUeCKUX SIBJICHWH, TOHSATUH U
3aKOHOMEPHOCTEMN, 3aKOHOB, TEOPUH;

e  BJameeT OCHOBHBIMU
METOIaMU HAY4YHOTO TO3HAHUS
(HabnroneHue, oOmMHCaHUE, H3MEPEHUE,
SKCIIEPUMEHT);

e  yMeeT
(bu3IUecKux

U3MEpATH psn
BEJINYUH, IPEICTaBIAA
pe3ynbTaTel  U3MEPEHUH, HAaXOIUTh
3aBHCHUMOCTb MEXAYy (PU3UIECKUMHU
BEJIMYMHAMH, OOBSACHATH IOJyYCHHBIE
PE3yNbTaThl U €aTh BBIBOBI,

e  mMeeT HAaBBIK  pELICHUs
(bu3nUecKkux 3aaad;

e  yMeer NPUMEHSTh
MIOJIyY€HHBIE 3HAHUS JIs1 OOBSCHEHHS
YCIOBUH  MpOTeKaHWsA  (PU3MIECKHX
SIBJICHUN B IpUPOIE,
npodeccuoHabHONH  cepe W IUIA

MPUHATUS TPAKTUYECKUX PELICHUH B
MOBCEIHEBHOM KU3HU,

o uMeer COOCTBEHHYIO
MO3ULIMI0 B OTHOLIEHUM MOJYYEHHBIX
3HAHUH TO (PU3MKE, MOJTyYaeMbIX W3
Pa3TUYHBIX UCTOYHHUKOB.

POBEPOUHbBIE
paboThI

busnueckuii
TUKTAHT

3a4eT

nadopaTopHas
pabota

TECTUPOBaHUE
10 TeMe

cobecenoBanue

KOHTPOJIbHBIE
paboThI

24



XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJBHOCTHU

CTVYJIEHTOB

Coaepxanue o0yueHust

XapaKkTepHCTHKA OCHOBHBIX BH/IOB /1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBbIX AeficTBHIH)

BBenenue

YMeHHsT MNOCTAaHOBKM LeEJIel JEeATEIbHOCTH, IJIaHUPOBAHUS
COOCTBEHHOH JMEATENIbHOCTU Il JOCTHXKEHHUS TOCTAaBJICHHBIX
Lesen, NpeaBUAeHUs] BO3MOKHBIX PE3YyJIbTaTOB 3TUX ACUCTBUM,
OpraHMW3aluu  CAaMOKOHTPOJs M OLEHKH  IOJy4YeHHBIX
PE3YJILTATOB.

PazButne cnocoOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH,
JIOTYECKH OOOCHOBBIBATH CBOKO TOUKY 3PEHHs, BOCIIPHHUMATD U
aHATM3UPOBAaTh MHEHUs COOECeTHUKOB, TPHU3HABAas IMIPABO
APYroro 4ejoBeKa Ha THOE MHEHHUE.

[Ipoussenenne wm3MepeHHss (PU3MUECKUX BEJUYMH M OLIEHKA
IPaHULIBI IOTPELUIHOCTEN N3MEPEHU.

IlpencraBnenue rpaHuLBbl HOTPEIIHOCTEH W3MEPEHHH IpHU
MOCTPOSHUH T'PaUKOB.

YMeHHe BbICKa3bIBATh TUIIOTE3bI UIsE OOBSCHEHHST HAOMIOJAeMbIX
SIBJICHUH.

YMeHue npenjaratb MOAENH sIBJICHUI.

Vka3zaHue TpaHHUL [PUMEHUMOCTH (U3UYECKUX 3aKOHOB.
H3noxxeHne OCHOBHBIX MOJIOKEHHH COBPEMEHHOH Hay4HOHN
KapTUHBI MUDA.

[IpuBeneHne mnNPUMEPOB BIUSHUS OTKPBITHH B (U3MKE Ha
MIPOrpPecC B TEXHUKE U TEXHOJOTUH TPOU3BOACTBA.
HcnonpzoBanue MHTEpHETA 17151 TOMCKA WHGBOPMALUU

1. MEXAHUKA

Kunemaruka

3akoHbl MexaHukU HeroTOoHA

IIpencraBneHne MEXaHHMYECKOrO NBWKEHUs Tejla YPaBHEHUSMH
3aBUCHMOCTH KOOPAMHAT M MPOEKLHEH CKOPOCTH OT BPEMEHHU.
[IpencraBneHne MEXaHUYECKOTO [BIDKEHUS Teja TpadukaMu
3aBUCUMOCTH KOOPAMHAT M MPOEKLHEH CKOPOCTH OT BPEMEHHU.
OmnpeneneHne KOOPAWHAT MPOHAEHHOTO TMYTH, CKOPOCTH U
YCKOpeHUs Tenla mo rpadukaM 3aBUCUMOCTH KOOPAMHAT W
MPOEKUUNA CKOPOCTH OT BpeMmeHH. OmpeneneHue KOOpPAMHAT
MPORAEHHOIO NYTH, CKOPOCTH U YCKOPEHUS TeNa MO YPAaBHEHUAM
3aBUCHMOCTH KOOPJAUHAT U MPOEKLMI CKOPOCTH OT BPEMEHH.
IIpoBeneHue CpaBHUTEIBHOTO AaHajuM3a pPAaBHOMEPHOTO U
PaBHOMEPEMEHHOTO ABMKEHUI.

VYka3zaHue MCMOJIb30BaHUs MOCTYMATENbHOIO M BPAILATEJIBHOTO
IBIDKEHUH B TEXHUKE.

[IpuoOpererne ombiTa padOTBI B TPYINIE C BBIIOJHEHUEM
Pa3IMYHBIX COLUUABHBIX POJICH.

Pa3paboTka BO3MOKHOM CUCTEMBI JEHCTBUI U KOHCTPYKLIMH JIJIST
SKCIMEPUMEHTAJIbHOIO ONPEAEICHUS] KHHEMATHUECKUX BEJIUYHH.
[IpencraBnenue wHpOPMAMM O BHAAX [BIJKEHUS B BHUJE
TaOJIUIIBI

OObsiCHeHHEe AEMOHCTPAIIMOHHBIX 3KCTIEPUMEHTOB,
MOATBEPKAAIOIINX 3aKOH HHEPLINHU

H3mepenue maccol Tena

H3mepenue cuiibl B3aUMOJEHCTBUSA TEJ

Brruucnenue 3HaueHHs CUJI IO U3BECTHBIM

3HAYEHUSIM MACC B3aUMOAEHCTBYIOLIUX TE U UX

YCKOpEHUH
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Brruncnenue 3HaueHUs1 yCKOPEHUN TN O
W3BECTHBIM 3HAYEHUSIM NEHCTBYIOLIUX CUII U
Macc Ten

CpaBHeHue cuiibl JeNCTBUSA U IPOTUBOAEICTBUS

IIpuMmenenune 3aKk0OHa BCEMUPHOIO TATOTEHUS IPU
pacyeTrax CUJl U YCKOPEHUM B3aUMOAEHCTBYOLIUX
Tel

CpaBHeHUe yCKOpeHHsI CBOOOTHOTO MaeHUs Ha
rtaHerax COJTHEUHOHN CHUCTEMbI

Brinenenne B TekcTe yueOHMKA OCHOBHBIX
KaTeropuii Hay4HOH HHGOpMAIIH

3aKOHBI COXPAaHCHUSA B MEXaHHUKE

IIpuMeHeHnEe 3aKOHA COXPAHEHHs] UMIYJbCAa IJs BbIYMCIEHUSA
WU3MEHEHUN CKOPOCTEN TeJl MPU UX B3aUMOAECUCTBUSIX.
Hsmepenne paboOThl CHJI U M3MEHEHUE KUHETUYECKOU SHEPTHH
Tena. Beraucnenne paboThl CHJT U M3MEHEHHS] KUHETHYECKOU
SHEPruM Tena.

Brruucienve noTeHUUATBHOW 3HEPTUU TeJl B I'PABUTALUOHHOM
noje. OmpeneneHne  NOTCHUMANBHOW  SHEPrUM  yIPYro
neOpMUPOBAHHOTO TeJla IO W3BECTHOH nedopManvu |
JKECTKOCTH TeJa.

IIpumMeHeHne 3aKOHA COXPAHEHUST MEXAHWYECKOW 3HEPruu Mpu
pacyeTrax pe3yJbTaTOB B3aUMOAECHCTBUI TEJl IPAaBUTALMOHHBIMU
CUJIAMH U CUJIaMH YIPYTOCTH.

VYkazanue rpaHul NPUMEHUMOCTH 3aKOHOB MEXAHUKH.

Vkazanve y4eOHbIX IUCHUIUIMH, TNPH HW3YYEHUH KOTOPBIX
HCTIOJIb3YIOTCS 3aKOHBI COXPAHEHHUSI

2. OCHOBBI MOJIEKYJISIPHOM ®M3UKU U TEPMOJUHAMHUKH

OCHOBBI MOJIEKYIJISIPHOM
KUHETUYECKON TEOPHH.
HWneanbHbIl ra3

BoinonHeHHe SKCIEPUMEHTOB, CIYKAIMUX JJIs1 OOOCHOBAaHMS
MOJIEKYJIIpHO-KuHeTHueckoi Teopun (MKT).

Pemenne 3agad ¢ TPUMEHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO-KHHETUYECKON TEOPUH Ta30B.

OmnpeneneHue  MmapaMeTpoOB  BelleCTBA B ra3oo0pa3HOM
COCTOSIHUM Ha OCHOBAHHUH YPABHEHHUS] COCTOSIHUSI HICATBHOTO
rasa.

OmnpeneneHve  mapaMeTpoOB  BelleCTBA B ra3oo0pasHOM
COCTOSSHUM U MPOUCXOMASAIIUX TPOIEeccOoB 1Mo rpadukam
zasucumoctu p (T), V (T), p (V).

DxcrnepuMeHTanbHoe uccienobanue 3asucumoctu p (T), V (T), p
(V). Ilpencraenenue B Buae rpad@uKoB U30XOPHOTO, U300apHOTO
1 U30TEPMUYECKOTO MPOIIECCOB.

Brruucnenue cpenHel KUHETUYECKOH SHEPrHHM  TEIJIOBOTO
JBMKEHUSI MOJIEKYJT IO M3BECTHOM TeMITepaType BeIecTBa.
BrickaspiBaHnue TUNOTE3 g OOBICHEHUS  HAOMIOHAeMBbIX
SIBJIGHUI.  YKa3aHWe€  TIPaHull [OPUMEHUMOCTH  MOJENH
«uaeanabHBIN ra3» 1 3akoHOoB MKT

OCHOBBI TEPMOAMHAMUKHI

H3mepeHue koauyecTBa TEIUIOTHI B MPOLECCaX TEIJIONEPEnayu.
Pacuer KOJINYECTBA TETJIOTEI, HEOOXOAMMOTO IS
OCYLIECTBJICHUS 33JaHHOIO Ipolecca ¢ Temonepenadei. Pacuer
U3MEHEHUsI BHYTPEHHEW SHEpPruu TeJ, padoThl U MEpPeNaHHOTO
KOJIMYECTBA TEIUIOTBI C HCIHOJb30BAaHMEM IIEPBOrO 3aKOHA
TEPMOJAUHAMUKHU.

Pacuet paboThl, CoBepIIeHHON ra3om, o rpaduky 3aBUCUMOCTH
p (V).

Brruucnenne paboTel rasa, COBEPIICHHOW TIpU HM3MEHEHHH
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COCTOsIHUSL MO 3aMkHyTOMy uukiay. Berucnenne KIIZ npu
COBEPIIEHUH ra30M PabOThl B MPOLECCAX M3MEHEHHs] COCTOSTHHS
no 3aMkHyroMy muKiy. OOBSCHEHHWE NPUHLMUIIOB JEHCTBHS
TEIUIOBBIX MaIuH. JleMOoHCTpamust posu (PU3MKH B CO3AAHUU U
COBEPLIEHCTBOBAHUU TEIJIOBLIX ABUTaTENeH.

Hsnoxenne cyTH SKOJOTHYECKUX MpoOieM, OOyCIOBIEHHBIX
paboTOl TEIUIOBBIX [BUTATENed MW TPENJIOKEHHE IyTH UX
pelieHus.  YKkazaHue TpaHML  TNPUMEHUMOCTH  3aKOHOB
TEPMOJIMHAMUKU. YMEHHE BECTU AUAJIOT, BHICAYLINBATH MHEHUE
ONIOHEHTa, y4aCTBOBaTb B JUCKYCCHUH, OTKPBITO BBIpakaTb U
OTCTauBaTh CBOIO TOUKY 3PEHMUSL.

VYka3zaHue y4eOHBbIX IUCHMIUINH, IPH HW3YYEHHUH KOTOPBIX
UCTOJB3YIOT YueOHbIH MaTepuas « OCHOBBI TEPMOIUHAMKI

CBolicTBa MapoB, JKUIKOCTEH,
TBEPIBIX TEJ

H3mepenHne BIaKHOCTH BO3IyXa.

Pacuer KOJIMYEeCTBA  TEIUIOTHI, HEOOXOIMMOTo st
OCYILIECTBJICHHUs] TpoLlecca Iepexoia BeIlecTBA U3 OJHOTO
arperaTHOro COCTOSIHUS B IPYTOE.

OKCIIePUMEHTAIbHOE  UCCIENOBAHHE  TEIUIOBBIX  CBOWCTB
BewecTsa. lIpuBenenue NpuMepoB KaNWUISPHBIX SIBJICHUI B
OBITY, IPUPOJIE, TEXHUKE.

UccnenoBanne  MEXaHMYECKHX  CBOWCTB  TBEPABIX  Tell
[Ipumenenue (¢U3MUECKUX TOHITUA W 3aKOHOB B Yy4eOHOM
Marepuaiie mpodecCHOHaIBHOTO XapaKTepa.

UcnonezoBanne MHTepHeTa pans moucka HHOOPMALUH O
pa3paboTkax ¥ TPUMEHEHHMSX COBPEMEHHBIX TBEPIABIX H
aMOp(HBIX MaTEPHAJIOB

3. QJIEKTPOANHAMUKA

DNEeKTPOCTaTHUKA

Bpruucnenvue cui B3aMMOACHCTBHUS TOUEUHBIX SJIEKTPUUYECKUX
3apsiioB.

Brruucienvue HanpsKeHHOCTH BJEKTPUYECKOro MOJsi OOHOTO U
HECKOJIBKMX TOUEYHBIX 3JIEKTPUUECKUX 3apsiiOB.

Bpruuciaenve mnoTteHUMaNa S3JIEKTPUYECKOTO TMOJsl OAHOTO U
HECKOJIBKMX TOYEUHBIX OJJIEKTPUUECKUX 3apsiaoB. H3mepenue
Pa3HOCTU MOTEHLUAJIOB.

H3mepenue DSHEpruM 3SJIEKTPUUYECKOrO TMOJSA  3apsiKEHHOIO
KOHJIEHCATOpA.

Bpruuciaenve 5sHEpPrUM BJAEKTPUYECKOrO TMOJS  3apsiKEHHOIO
KOHJIEHCATOpA.

Pa3paboTka muaHa v BO3MOKHOU CXeMbI IEHCTBUH SKCIIEPUMEH-
TAJIBHOTO OMNPENENeHUs] JJIEKTPOEMKOCTH KOHAEHCAaTopa U
IUBJIEKTPUUECKON MPOHULIAEMOCTH BEILECTBA.

IIpoBeneHne CpaBHUTENBHOIO aHAIM3a TIPABUTALUOHHOIO U
3JIEKTPOCTATUYECKOTO TOJIEH

ITocTossHHBIN TOK

Hszmepenue moirHoCTH 3ekTpudeckoro Toka. M3mepenune 3/1C
¥ BHYTPEHHETO COMPOTHUBJIEHUS HCTOYHUKA TOKA.

BrinonHeHne pacueToB CUIIbI TOKA M HAMPSDKEHUM HA y4acTKax
anekTpudeckux Hemneil. OObsiCHEHHE HA IPUMEPE DJIEKTPUUECKOM
nenu ¢ aymst uctounukamu Toka (DJIC), B kakoMm ciydae
UCTOYHUK 3JIGKTPUYECKOW sSHepruw padoTaer B  pexuMe
reHepaTopa, a B KAKOM — B PEXKUME MOTPEOUTENS.

Omnpenenenue TeMmepaTypbl HUTH HakanuBaHus. 3mepenue
3IEKTPUIECKOTO 3apsiia 3JIEKTPOHA.

CHsiTHE BONBTAMIIEPHON XapaKTEPUCTUKHU AUOA.

IIpoBeneHne CpPaBHUTENBHOTO aHANM3a TMOJYMPOBOIHHUKOBBIX
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IHUOJOB U TPUOJOB.

Hcnonb3oBanue MHWHTepHeTa s moucka UHGOPMALUA O
MEPCIEKTUBAX Pa3BUTHS MOJYNPOBOJHUKOBON TEXHUKHU.
YcTraHoBKa MPUUMHHO-CIEACTBEHHBIX CBSI3€i

OObsicHeHHe TPUPOIBI BJIEKTPUYECKOrO0 TOKa B MeTajliax,
3JIEKTPOJINTAX, Fa3axX, BAKyyMe U NOJyNpOBOAHUKAX
IIpumMeHeHuE AEKTPOIN3a B TEXHUKE.

[IpoBeneHne CpaBHUTEIBHOTO aHAIN3A.

HECAMOCTOSITEJIbBHOTO M CAMOCTOSITEJIbHOTO Ta30BbIX Pa3psiioB

MaruuTtHsble SIBIIEHUS

HsmepeHne HMHOYKLIMM MarHUTHOrO moJid. Beruucnenue cui,
JEeNCTBYIOLIMX Ha IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Bpruucnenve cui, ACUCTBYIOIIMX Ha BJEKTPUYECKHN 3apsf,
JBUXKYLIUICS B MAarHUTHOM I1OJIE.

Hccnenosanue siBaeHUN 31€KTPOMAarHUTHON MHAYKLUH, CAMOUH-
OYKLHH.

Brruucnenue 3Hepruy MarHuTHOTO MOJIS.

OOmbsicHeHHEe PUHLMIA ASHCTBUS SJIEKTPOIBUTATENS.
OObpsicHeHHe TIPUHLMIIA IEHCTBHSI T€HepaTopa AJIEKTPHUYECKOrO
TOKAa W 3JEKTPOM3MEPHUTENbHbIX npubopoB. OObsicHEHHE
NpUHLUNA  JOeHCcTBUS  Macc-cnekTporpada,  yCKOpHUTeNel
3apsoKeHHbIX 4acTUll. OObsSCHEHHE pOJM MArHUTHOTO IOJIS
3eMIIU B KU3HU PACTE€HUH, )KHBOTHBIX, YEJIOBEKA.

IIpuBenenue npuMepoB MPAKTUUECKOrO MPUMEHEHHUS N3yUEHHBIX
SIBJICHU, 3aKOHOB, MPUOOPOB, YCTPOUCTB.

IIposenenne CPaBHUTEJIBHOTO aHaIu3a CBOJNCTB
3JEKTPOCTATUYECKOTO, MArHUTHOTO U BUXPEBOIO 3JIEKTPUIECKUX
MoJIei.

OOmpsicHeHHe Ha IPUMEPE MArHUTHBIX SIBJICHHUH, MOYeMy (PH3HKY
MO>KHO pacCMaTpUBaTh KaK METAIUCLUILIIMHY

4. KOJIEBAHUSA U BOJIHBI

Mexanuueckue koiedaHus

Uccnenosanue 3aBHCUMOCTH neproaa KosieOaHmi
MATEMATUYCCKOIO MasATHHKA OT €10 AJIMHbI, MaCChbl U aMIIJINTY AbI
kojebanuii. MccnenoBaHue 3aBUCHMOCTH Tepuona KojeOaHui
rpy3a Ha OPYKHHE OT €ro MacChl M JKECTKOCTH IIPY>KUHBL.
Brrauciaenue nepuoga KO.]'Ie6aHHfI MAaTEMATHUYCCKOIO MasgTHUKaA
0 MU3BECCTHOMY 3HAUYCHHIO €ro0 MJIMHBI. Brauciaenune rnepuoaa
KoJieOaHUl rpy3a Ha MPYKUHE MO HU3BECTHBIM 3HAYEHUSM €ro
MacCbl M JKECTKOCTH TMPYKUHBL. BbIpabOTka  HaBBIKOB
BOCIIPUHHUMATD, AHAN3UPOBATE, nepepabaTeiBaTh u
NpEabABIIATD I/IH(bOpMaL[I/II'O B COOTBCTCTBUU C INIOCTABJICHHBIMUN
3aJauaMH.

IIpuBeneHne MPUMEPOB aBTOKOJIEOATENbHBIX MEXAHUUYECKUX CH-
crem. [IpoBenenne kinaccudukaimu KojaeOaHui

Ynpyrue BOJIHbI

HsmepeHune piuHBI 3BYKOBOM BOJIHBI IO pe3yJbTaTam
HaOro1eHNi nHTEP(EPEHLINN 3BYKOBBIX BOJIH.

Habmoneane wu oObsicHeHWEe sIBIEHMHA HHTEpQEpEeHINH U
(G pakui MEXaHUIECKUX BOJIH.

[IpencraBnenne obnacTeii NPUMEHEHHUS  YIbTPa3ByKa U
NEPCIEKTHBBI €r0 MCIOJIB30BAHUS B PA3TUYHBIX 00JIaCTAX HAYKH,
TEXHUKH, B MEIULIUHE.

U3noxkeHne CyTH HKOJIOTUYECKUX MPOOJeM, CBSI3aHHBIX C
BO3/I€HCTBUEM 3BYKOBBIX BOJIH HA OPTaHHU3M YeJIOBEKa

OeKTPOMAarHUTHBIE
KoJieOaHHsI

Habnrogerne ocummiorpaMMm rapMOHUYECKUX KOJIEOAHUH CHITBI
TOKA B IIETTH.
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HsmepeHne  3leKTPOEMKOCTHM  KOHAeHcatopa. HM3mepenue
MHAYKTUBHOCTb KaTYLIKU.

Hccnenosanne  sABJEHHMsS  BJIEKTPUYECKOrO  pE30HAHCA B
MOCJIeI0BATEIbHOM LIENH.

IIpoBenenne aHajoruu MeXAy (PHU3MUECKUMH BEIHYHHAMH,
XapaKTEePU3YIOIUMH MEXaHUYECKYH) U 3JEKTPOMArHUTHYIO
KOJIe0aTeNbHbIE CHCTEMBI.

Pacder 3HaueHM CUJIBI TOKA U HANPSDKEHUS HA 3JIEMEHTAxX Lenu
MEPEMEHHOT0 TOKA.

Hccnenosanue NpUHLUNA  JAelcTBHs  TpaHchopmaTopa.
Hccnenosanue npuHLMNA OEHCTBUSL TeHEpAaTopa MEPEMEHHOTO
toka. Mcnonb3oBanue MuTepHera ans moucka uHpOpMALUU O
COBPEMEHHBIX CIIoco0ax nepenavu JIEKTPOIHEPTUH

DJNEKTPOMarHUTHBIE
BOJTHBI

OcyrecTBieHue paguoriepenayn U paguorpuema.
HccnenoBaHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOLIBIO
MOOHIBHOTO TenedoHa.

PaSBI/ITI/Ie LOEHHOCTHOTO OTHOLUCHUA K I/ISY"IaeMbIM Ha ypOKaX
(bI/ISI/IKI/I O6”beKTaM U OCBaMBACMbIM BHAAM ACATCIbHOCTH.
OObsicHeHHe MPUHLUITHAIBHOTO Pa3InYMs IPUPOIBI YIPYTHX U
QJICKTPOMArduTHBIX BOJIH. HSJ'IO)KGHI/IG CYyTH OKOJOTIHYCCKHUX
HpO6J’I€M, CBA3AHHBIX C BHGKTpOMaFHI/ITHbIMI/I KOJ'Ie6aHI/I$[MI/I )41
BOJIHAMH.

OOBbsiCHeHUE POJIM 3JIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
ncclenoBanusax Beenennoit

5. OITUKA

IIpupona csera

IIpumMeHeHNE Ha PAKTUKE 3aKOHOB OTPAXKEHUS U MPEJTOMIICHUS
CBETa MPH PeIleHNH 3a71a4.

Omnpenenenne CEKTPANBbHBIX TPAHUL] YYBCTBUTEIBHOCTH
YeJIOBEYSCKOr0 Ij1a3a.

YMeHue CTpoUTh H300paKeHUs IPEIMETOB, NaBAEMbIE JTHH3AMHU.
Pacuer paccTostHUSI OT JIMH3BI 10 U300paskeHUs peaMeTa.
Pacuer onTHYeCcKOM CUJIBI JIMH3HIL.

H3mepenune GOKYCHOTO PaCCTOSIHHUS JIMH3BI.

HcnbiTaHne Moziesiell MUKPOCKONA U TEJIECKOa

BomnHOBBIE CBOMCTBA CBETA

HaGmonenne siBieHUs: UHTEPPEPEHLUH DJIEKTPOMATHUTHBIX
BoJiH. HaOmoneHue siBneHus auMPaKIUH BIEKTPOMArHUTHBIX
BoJiH. HaOmonenue siBaeHUs MOSIPU3ALMH 3JI€KTPOMArHUTHBIX
BOJIH. M3MepeHHe IMHBI CBETOBOH BOJIHBI MO pe3yjibTaTam
HaOmromeHust siBjieHus1 uHTepdepenuun. HabmoneHue siBaeHus
muppakuuu  cBeta. HaOmroneHue sBIIEHMs] TONSIpU3ALUA U
nucnepcun  cBeta. llowck pasnuumii ¥ CXOACTBA MEXKAY
TUGPaKLIMOHHBIM M TUCTIEPCHOHHBIM CITEKTPAMHU.

IIpuBeneHre MPUMEPOB IMOSIBIEHUS B IPUPOAE U UCITOIb30BAHUS
B TEXHHKE SIBJIEHUN MHTEpDEpeHIUN, TUDPAKLINH, TTOISIPH3ALUNA
U gucnepcuu cBeta. IlepedyunciieHHMe METOAOB IMO3HAHUS,
KOTOPBIE UCTIOJIb30BAHBI MMPU U3YYEHUH YKA3AHHBIX SBJICHUH

6. OcHOBBI CHIENIHAJILHOI T€OPHH OTHOCUTEJIbHOCTH

OCHOBHI CIIeUAIbHOM
TEOPUH OTHOCUTEJIbHOCTHU

OObsiCHeHHEe 3HAYUMOCTH OTbITa MalikenrbcoHa-Mopiiu.
DopMyupOBaHUE TIOCTYIATOB.

OO0bsicHeHue 3¢ dexTa 3aMeIeHUs BpEMEHH.

Pacuer osHeprum TmOKOS, WMITyJIbCA, SHEPTHH CBOOOIHOMN
YACTHIIBI.

BripaboTka  HABBIKOB ~ BOCHPHHHMMATh,  AHAJTU3HPOBATH,
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nepepabaThIBaTh U NPEABSIBISITh UHOOPMALIUIO B COOTBETCTBUHU C
MOCTABJIEHHBIMU 3a1a4aMH

7. 9JIEMEHTBI KBAHTOBOU ®U3UKH

KBanrosas ontuka

Habmoneane ¢otoanexkrpudeckoro sddexra. OObscHeHHE
3ak0oHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPEACTABICHUH.
Pacuer MakCUManbHON KMHETUYECKOW 3HEPTUH 3JIEKTPOHOB MPHU
dhoToanekrpuueckomM dddexre.

Omnpenenenne paboOTBl  BBIXOAA DBJEKTPOHA 1O  rpaduky
3aBUCUMOCTHU MaKCHUMAaJIbHOMN KUHETUYECKOHN SHEPTUU
(bOTO3IEKTPOHOB OT YaCTOTHI cBeTa. M3MepeHne padoThbl BBIXOAA
3JIEKTPOHA.

[Tepeuncnenre npuOOPOB YCTAHOBKH, B KOTOPBIX NMPUMEHSETCS
0e3- nHepIMOoHHOCTh PoTo3ddekTa.

Habmonate potosnekrpudeckuii 3pdexT.

OO6mbsicHsTH 3aKk0HBI CTOJIETOBA U TABJICHUE CBETA

Ha OCHOBE KBAHTOBBIX MPEIACTABICHHI

OObsicHeHHe KOPITYCKYJIIPHO-BOJIHOBOTO  JIyajiu3Ma CBOWCTB
¢doroHOB. OOBACHEHHE POJM KBAHTOBOHW ONTHKH B Pa3BUTHH
COBpPEMEHHOH (pH3uKH

duzuka aromMa

Habnronenne nmuHeHYaThIX CIIEKTPOB.

Pacyer bacTOoThl W HJNMHBI BOJHBI HCITyCKa€MOTO CBeTa IIPH
nepexoAe aromMa BOAOpPOAA M3 OOHOTO  CTAlMOHAPHOTO
COCTOSIHMSI B JIpyroe. OObsicHEHHEe  TPOUCXOKIACHUS
JUHEWYATOro CIEKTPa aTOMa BOJOPOAA U PA3IUUHsl JTUHEHYATHIX
CIIEKTPOB  Pa3jMYHBIX ra3oB. lcciaenoBaHwe JIUMHENYATOro
CIIEKTPA.

HccnenoBanue mpuHIUNa padOThl JIFOMUHECLIEHTHOM JIAMIIbL
HaGmonenne u o0ObsACHEHME MIPUHLMNA OEHCTBHUS Jlazepa.
[IpuBenenne nMpuMepoB UCIIOIB30BAHMS Jla3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Ucnonr3oBanne HMHTepHera misi mowcka wuHpOpMamuu o
MEPCIEKTUBAX MPUMEHEHHSI Jlazepa.

Brruucnenue nnvHbl BOJHBI A€ bpoiinsg yacTuib

C M3BECTHBIM 3HAYEHUEM UMITYJIbCA

®usrka aTOMHOTO s17pa

Habnronenue TpekoB anbda-dyacTull B Kamepe BuibcoHa.
PerucrpupoBanue siAEpHBIX U3IYYEHHH C MOMOINBK) CUETUMKA
T'eiirepa.

Pacuer sHepruu CBsI3M aTOMHBIX siEP.

Ompenenenue 3apsga W MacCOBOIO YHCJIA aTOMHOIO SIpa,
BO3HHUKAIOIIETO B PE3YJIbTATE PAIUOAKTUBHOIO pacnana.
Brraucnenue sueprun, 0CBOOOKIAOIENHCS TIPH PATHOAKTHBHOM
pacnaze.

Onpenenenne MPOAYKTOB SIAEPHON PEAKLIUU.

BoiuncneHve SHEPrHHd, OCBOOOKIAOIIEHCS TMPU  SAEPHBIX
peakiusax. IloHMMaHWe  TIPEUMYIECTB W HEJOCTATKOB
HCIIOJIb30BAHUS ATOMHON SHEPTUU U HOHU3UPYIOIINX U3TyYEHUN
B TIPOMBIIIIJIEHHOCTH, MEAUITUHE.

H3noxxeHre CyTH OSKOJOTHYECKHUX MpoOJieM, CBSI3aHHBIX C
OHOJIOrMYeCKUM AeHCTBUEM PATMOAKTHBHBIX M3JTy4YeHUI.
IIpoBeneHne KiaacCU(UKAIMK 3JIEMEHTAPHBIX YAaCTHUIl MO HX
(pU3MUECKUM XapaKTEePUCTHKAM (Macce, 3apsily, BPEMEeHH JKU3HH,
CIHHY U T.1I.).

IToHnMaHue IEHHOCTEH HAy4YHOIO MO3HAHUS MHpa He BOOOIIe
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IJIsT 4eJIOBEYEeCTBA B LIEJIOM, a JUIA KaKOOTO OOyYaroInerocs
JIUYHO, LICHHOCTEN OBJIAZICHUsI METOAOM HAay4YHOIO NMO3HAHMS IS
OOCTH)KEHUs]  ycrexa B JII0OOM  BHAE  NPAKTUYECKOH
TESTEIbHOCTH.

[IpencraBnenne 0 XapakTepe YeThIPEX THIIOB (PyHIAMEHTAIbHBIX
B3aMMOJICHCTBHI 3JIEMEHTAPHBIX YACTHI B BUE TAOJIHIIBI
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IIpenbsiBieHHBII CTYIEeHTAMH Pe3yJbTAT OLleHUBAETCSI N0 S-TH 0aJILHOM cucTeMe:
IMucbmeHHbie padoThI:
OTMETKa «5» BBICTABJIAICTCS 3a MPABHJIBHO M CAMOCTOSITENIBHO BBINIOJHEHHYIO pPaloTy, COIEpIKaIlyro
3aaHusl PENPOAYKTUBHOIO WM MPOAYKTHUBHOrO xapakrtepa. llpemycmarpuBaer rpamoTHOoe odopmieHne
peleHus 3a1a4, AeHCTBHSI ¢ HAMMEHOBAaHUE (PH3MUYECKIX BEJINYHH.
OTMETKa «4» BBICTABIIETCS 32 CAMOCTOSITENIBHYIO pabOTy penpoayKTUBHOTO M MPOAYKTHBHOTO
Xapakrepa, B KOTOPOW AOMYILIEHO
OTIPENIEJICHHOE HOPMAaTHBAMH YHCJO HETOYHOCTEH B PELICHWH 33a/a4 U HE3HAYUTEJbHbIE OIIUOKH B
MaTE€MaTHYECKOM anmnapare Npu BbIYUCICHUSX.
OTMETKa «3» BBICTABJSIETCS 32 BBIMOJIHEHHE (PU3HMUECKON MOIENH B PEIIEHHH 3a1ad, HO NMPH HAJIMYUU
MaTeMaTHYECKUX OIUOOK MpHU BeIYHCICHNH. KOMMUuecTBO BINMOJHEHHBIX 3a1aHuii 70%.
OTMETKa «2» BBICTABJIACTCS TPU KOJIWYECTBE BBIMOJHEHHBIX 3amaHuii meHee 70%, omubOkax B
dusnyeckux 3aKoHax, GOPMyJIax, MATEMATUIECKUX BBIYHCICHUSX.

JlabopaTopHbie padoThbI
OLICHMBAIOT IO AHAJIOTHYHOH cucTeMe TpeOOBaHUI, C yUETOM aKKypaTHOro oopMiieHHs paboT, HATUIHS
BBIBOJIA 1O MPOAETIaHHOH padoTe.

YcTHBIH OTBeT:

OTMETKa «5» BBICTABIISIETCS B TOM CJIy4ae, €CJIU CTYACHT JIOTHYECKH CTPOUT OTBET Ha BOIPOC, MOHUMAET
($U3NIECKYI0 CYTh AAHHOTO MPOLIECCAa WJIH SIBJICHHS, ynoTpedisier pu3nuecKkue TEPMHUHBIL, MOHAMAET HX
CMBICJ, TIPUBOIUT MPHMEPbl NPUMEHEHHs SBJICHUH B TEXHHKE WIM HX POJH B OKPYKAOLIEH
JNEHCTBUTEILHOCTH.

OTMETKa «4» BBICTABIJIACTCS] B TOM CJIy4ae, €CIIM CTYACHT HEYBEPEHHO OTBEYAET Ha BOIPOC, HENOCTATOYHO
MOJTHO M3JIaraeT CyTh (PU3MYECKOTO 3aKOHA, OTBET TPeOyeT KaKux-JINOO YTOYHEHMH; OJHAKO OTBET Ha
TAaHHBIF BOMPOC MOCTPOEH MOCIEN0BATEIBHO, TOHUMAHUE €r0 (PU3NIECKOTO CMBICIIA TPUCYTCTBYET.
OTMETKA «3» BBICTABJISIETCS B TOM CIlydae, €CJIM CTYIASHT 3aTPYAHSAETCS] M3JIaraTtb TEKCT OTBETA JIOTHYHO,
MOCIIEIOBATEIBHO, OTBET TPeOyeT HABOASALINX BOIPOCOB, YTOUHEHHH.

OTMETKa «2» BBICTABJIICTCS] B TOM CIly4ae, €CJIM CTYACHT HE MOHMMaeT (PU3NYECKOrO CMBICIA JAHHOTO
SIBJIEHUSI, HE 3HaeT (PU3NIECKUX 3aKOHOB, (POPMYJI JOMyCKaET OMUOKH MPHU OTBETE.
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29.
30.
31.
32.
33.
34.

Tembl pedepaToB (10KIaA0B), HHANBUAYAJbHBIX IPOEKTOB

Anexcannp I'puropeeBuy CtoneroB — pycckuil GU3MK.

Anekcanap CremaHosud [lonoB — pycckuil yueHblid, n300peTaTesib paauo.
AJNbTEpHATUBHAS SHEPTETHKA.

AKycTHdeckue CBONCTBA MOJyIPOBOAHUKOB.

AHnpe Mapu AMnep — OCHOBOIOJIOKHUK 3JI€KTPOAUHAMUKY.
ACHUHXPOHHBIN IBUTATEIIb.

AcTtepounsl.

ACTPOHOMUSI HALIIUX THEH.

ArtomHuas ¢pusuka. M3oromnsl. [IpumMeHeHe paiioaKkTHBHBIX H30TOIOB.
BeckoHTakTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

bunonspHbie TPaH3UCTOPHI.

Bopuc Cemenosuu Axobu — pusuk u nuzodperarens.

Bennuaiimmue oTKpbITUS QU3HKH.

Buabl 371eKTpHUecKUX pa3psaaoB. DIEKTPUUECKUE Pa3psiibl Ha CiIykOe uenoBeka.
Bunusinue nedextoB Ha PpuU3HHUECKHEe CBOMCTBA KPUCTAIIOB.

Bcenennas u TeMHas matepusl.

I'anuneo I'anuneit — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.

Tonorpadus u ee MpuUMEHEHHE.

JIBr>keHMe Tena MePeMEeHHON MacChl.

Hudpakuus B HAIIEH KU3HU.

Kunkue kpuctamisl.

3akonbl Kupxroda mist 3J1eKTpUuecKoi emnu.

3aKOHBI COXpPaHEHHUs] B MEXaHUKE.

3Havyenue oTkpbITHi [anunes.

Hrops Bacuiabeuu KypuaToB — (H3UK, OpraHu3aTOp aTOMHOM HAYKH U TEXHUKH.
Hcaak HproTOH — co3aaTenb KJIacCU4eCKOH (hU3HKH.

Hcnonb3zoBanue 31eKTPOIHEPTUM B TPAHCIIOPTE.

Knaccudukaumst 1 XxapakTepUCTHKU 3JIE€MEHTAPHBIX YaCTHII.
KoHcTpyk1MOHHAsi TPOYHOCTh MaTepHaa U €€ CBsI3b CO CTPYKTYPOil.
KoHcTpykiust ¥ BUIBI Ta3€POB.

Kpuosnextpornka (MEKPO3JIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX UCIOJb30BaHHUE.

Jleonapno na Bunun — y4eHslil 1 u300peTaTens.

MarHutHbIe H3MepeHus! (TPUHIUIIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI H3MEPEHUS

MAarHMTHOI'O MOTOKA, MArHUTHON MHAYKIIHUH).

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Maiikn ®@apaneit — co3pmarenb yueHUus 00 3JIEKTPOMArHUTHOM TIOJI€.

Makc I1naHk.

MeTon MeUEeHBbIX aTOMOB.

Metonbl HAOMIOAEHUS W PETUCTPALIMK PATUOAKTHBHBIX U3JTyYeHUH U YaCTHILL

MeTtoasl onpeaeneHus MIOTHOCTH.

Muxaunn BacunbeBrd JIOMOHOCOB — yU€HBIN SHUUKJIOMEAUCT.

Mopenu atoma. OnwiT Pesepdopna.

MonekynsipHO-KMHETUYECKasl TEOPHUs UAEaIbHBIX Ta30B.

MonHus — ra30BbIi pa3psi/i B IPUPOIHBIX YCIOBUSIX.

HanoTexHONOTHS — MEKIUCHUIUTHHAPHAS 001acTh (YHAAMEHTAIBHOW U PUKJIAAHON

HAayKH U TCXHUKHU.

45.
46.
47.
48.
49.
50.

Hukona Tecna: sku3Hb U HEOObIUANHbBIE OTKPBITHS.

Huxonait KonepHuk — co3aaTtesb reIMOUEHTPUYECKON CUCTEMBbI MUpa.
Hunbsc bop — oaun u3 co3nareneil COBpEMEHHOU (PU3UKH.
Hykneocunrtes Bo BeeneHHOM.

OOmbsicHeHne GOTOCHHTE3a C TOYKU 3PEHUS PUIUKH.

OnTuueckue sIBJICHUS B IPUPOAE.
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

OTKpBITHE U TPUMEHEHUE BBICOKOTEMITEPATYPHOU CBEPXIIPOBOANMOCTH.

IlepemeHHBIl 3EKTPUUECKUN TOK U €r0 MPUMEHECHHUE.
IInazma — 4eTBEpTOE COCTOSIHUE BEILECTBA.

IInanerst COMHEUHOM CUCTEMBI.

[MonynpoBOAHUKOBBIC JATUUKU TEMIIEPATYPHI.
[TpuMeneHnEe )KUAKUX KPUCTAJIIOB B TPOMBIIILIEHHOCTH.
IIpuMeneHne siepHBIX PEAKTOPOB.

[Ipupona dheppomaruerusma.

HpO6J’I€MbI JKOJIOIuH, CBA3aHHBIC C HCITOJIB30BAHUEM TECIIJIOBBIX MAIllMH.

IIpousBoacTBO, Nepeaaya U UCINOJIb30BAHUE BJIEKTPOIHEPTUU.
IIpoucxoxnenune CoNHEUHON CUCTEMBIL.

[Tre3oanexkTpudeckuii 3G PekT ero npuMeHeHue.

PasButue cpeacTs CBSA3U U panuo.

PeakTuBHBIC IBUTATEIN U OCHOBBI PaOOTHI TEMJIOBON MAITHUHBI.
PenuktoBO€ U3nyueHuUe.

Pentrenosckue nyuu. Ucropus otkpeitus. IIpumenenue.
Poxnenue u 3BoNIOLUA 3BE3A.

Ponp K.3. IInoaKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

CBeTr — 3JIeKTPOMarHuTHast BOJIHA.

Cepreii [laBnosuu KoposieB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOJICTBA PAKETHO-

KOCMHYECKOU TEXHUKH.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Cunel TpeHuUsl.

CoBpeMeHHasi CIyTHUKOBAsI CBSI3b.

CoBpemeHHast puznvecKkast KApTUHA MUDA.

CoBpeMeHHbIE CPEACTBA CBSI3M.

ConHIle — UCTOYHHK JKU3HU Ha 3eMiie.

Tpauchopmartopsi.

YabTpa3Byk (MojiyueHue, CBONWCTBA, TPUMEHEHHE).
YnopapiseMblii TEPMOSIACPHBIN CUHTES.

VYckopuTtenu 3apsiKEHHBIX YaCTHII.

dusuka U My3bIKa.

Qdusnveckre CBOHCTBAa aTMOC(EpHI.

DOTO3IEMEHTHI.

®dotordpdext. [Ipumenenue siBnenus: horodddexra.

Xanc Kpuctuan 3pcreq — OCHOBOIOJIOKHUK 3JIEKTPOMArHeTU3Ma.
YepHbI€ IBIPHI.

[kana 3JeKTPOMArHUTHBIX BOJIH.

Dxoyoruyeckue npodieMbl H BO3MOYKHBIE ITyTH UX P €IIEeHUS.
DJIEKTPOHHAS MPOBOIUMOCTb MeTaLIOB. CBEPXIPOBOIUMOCTD.
Omummumii XpuctuaHosud JleHIT — pycckuil pU3HK.
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