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HOACHUTEJIBHAA 3AIINCKA

1.1 Ieanb u 3a1a4M NPOrpaMMsbl y4eOHOronpeaMera

[Iporpamma  yue6Horo mpeamera OVIIm06  ®usumka  sBISETCS  YaCThIO
o0meoOpa3oBaTebHOTO UKIa oOpazoBaTenbHOi nporpamMmel CIIO - mporpamMmbl OATOTOBKU
KBUTM(DUIIMPOBAHHBIX PA0OYMX, CIYXKAIMUX IO TPO(Eeccuu CcpeaHero mnpodeccnoHaTLHOTO
obopazoBanus: 38.01.01 Omeparop naucmerdepckoil  (MPOM3BOACTBEHHO-AUCIETYEPCKOH)
CITY’KOBITEXHOJIOTHIECKOTO MPO(UIIst Mpo(hecCHOHATBLHOTO 00pa30BaHMS.

Lens u OCHOBHBIE 3a7aydl pealu3aluu Tporpammel ydyebnoro mnpeamera OVYIIm.06
®uszunka (mpouiIbHBINA YPOBEHb) SBISIOTCS:

- popmupoBaHue Yy 00yJarONIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHMs, 3HAUUMOCTH
(bU3UYEeCKUX 3HAHUM [UIS KaXJAO0TO YeJIOBEeKa, HE3aBUCUMO OT €ro mpodecCHOHAIBHON
NeSATeTbHOCTH;

— OBJIAJICHHE OCHOBOIOJATAIONIMMU (U3NYECKUMHU 3aKOHOMEPHOCTSIMH, 3aKOHAMH W
TEOpUSIMH;, pacimIpeHre o0BbEMa WCIONB3YeMbIX (U3WYECKUX TMOHSATHIA, TEPMHHOJIOTUH U
CHMBOJIVKH;

— mnpuobpeTeHue 3HaHuM 0 (QyHIaMEHTAIbHBIX PU3NYECKUX 3aKOHAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (pn3MUecKoil KapTHHBI MHUpa, O HarboJiee BaKHBIX OTKPBITUSAX B 00IacTH (PU3UKH,
OKa3aBIIMX OIPENEIIIoNIee BIMSHUE HAa pa3BUTHE TEXHUKHM W TEXHOJOTHH, TOHUMAaHWE
(bu3nyecKoil CyIHOCTH SIBICHUIA, HabI0jaeMbIX BO BeeneHHol;

— OBJIaJICHHE OCHOBHBIMH METOJAaMH HAYYHOTO TO3HAHUS MPHUPOJBI, HCIIOJIBE3YEMbIMH B
¢busuke: HaOmOJEHWE, ONHUCAaHWE, W3MEpPEHHE, BBIJBI)KEHHE THUIOTE3, IPOBEACHUE
SKCIIEPUMEHTA; OBJIAJICHUE YMEHUSAMH 00pabaThlBaTh JaHHBIE SKCIIEPUMEHTa, OOBICHATH
MIOJIydEHHBIE PE3yJbTaThl, YCTAaHABJIMBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMHU B
Ha0JII01aeMOM SIBJICHUH, JI€JIaTh BBIBOJIBI;

— 0TpaboTKa yMEHUs pemarh (U3NYecKue 3aa4l pa3HOro YPOBHS CIIOKHOCTH;

— INpUOOpETeHHEe OIbITa Pa3HOOOpPA3HOW  JEATENbHOCTH, OIbITa IIO3HAHUS W
CaMOIIO3HAHUS; YMEHUH CTaBUTh 3aJlaud, pemaTbh MpoOJeMbl, IPUHUMATh PELICHUs, UCKATh,
aHAJIM3UPOBaTh U 00pabaThIBaTh HH(POPMALINIO; KIFOUEBbIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIHH),
UMEIOIINX YHUBEPCAIbHOE 3HAYeHHE: KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB COTPYAHUYECTBA,
HaBBIKOB HM3MEPEHUH, HABBIKOB A(P(PEKTHUBHOIO M 0OE30MaCHOr0 MCIOJIb30BAHUS Pa3IMYHbIX
TEXHUYECKUX YCTPOUCTB;

— OCBOEHHE CIOCOOOB HMCTOJB30BaHMs (M3MUCCKUX 3HAHUH NI PEIICHUS MPAKTHYESCKUX
3ama4, Ui OOBSCHEHHUS SIBIICHUI OKpYXKalolleld AeWCTBUTENbHOCTH, HJs oOecreueHus
0€301aCHOCTH JKM3HU U OXPaHbI MPUPO/IBI;

— pa3BUTHE TO3HABATENbHBIX  HMHTEPECOB, HMHTEJUIEKTYAJIbHBIX W TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce MPUOOpEeTeHUsl 3HAHUN C MCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHHUKOB
uH(pOpPMALlUM U COBPEMEHHBIX HH(DOPMAIMOHHBIX TEXHOJOTUH; YMEHHHl (GopMyIHpoBaTh M
000CHOBBIBAaTh COOCTBEHHYIO IMO3ULMI0O TO OTHOLIEHUI0 K (u3uueckoil uHbopManuy,
MOJIy4aeMo# U3 pa3HbIX HCTOYHUKOB;

—— BOCHHMTaHUE YBAKUTEIBHOTO OTHOIIEHUS K YYEHBIM M HX OTKPBITHSIM; YYyBCTBa
TOPJIOCTH 32 POCCUHCKYIO (PU3UYECKYIO HAYKY.

1.2 MecTo npeaMeTa B y4eOHOM IUIaHe 001e00pa3oBaTeIbHbIX OPraHU3alMii

VYuebubiii mpenmer OVIIN.06 dusuka sBisercs npeaMeToM o011eo0pa3oBaTeIbHOTO
y4eOHOTO IIMKJIa B COOTBETCTBUM C TEXHOJOTMYECKMM HpoduieM MpopecCHOHATHLHOTO
oOpa3oBaHUsl.



VYuebnbtii npenmer OVYIIN.06 ®Pusumka otHOCcHTCS K mnpenmeTHoit obmactu OI'OC

cpeanero o0Ormiero oopasoBanus «EcTecTBEHHbIE HAYKNU» U3 00s13aTEIbHBIX IPEMETHBIX 00JIACTEH.

Pabouas mporpamma yueObHoro mpeamera OVIIn.06 ®dusnka uMMeeT MEXKIPEIMETHYIO
CBSI3b C 00me00pa3oBaTeNbHBIMU YUYEOHBIMH IpEIMETaMU XHUMUs, OuoJorus, reorpadus,
acTpOHOMHSI U TPO(ECCHOHATBHBIMU JTUCIUILUIMHAMY TEXHUYECKAs MEXaHHMKa, 3JICKTPOTEXHHUKA
u JIp.

Nzyuenne yuebHOTO npeamera OYIIn.06 dusnka 3aBepiraeTcss UTOTOBOM aTTeCTaIeH
B (hopMme K3aMeHa.

1.3 O6bem yueonoronpeamera OYIIn.06 @u3znka u BUAbI Y4eOHOH padoThI

Bua yueOHoii paGoThl Oovem
uacos

O0beM 00pa3oBaTeIbHON HATPY3KH 420
Bcero yueOHbIX 3aHATHH 280
B TOM YHCJIE:
TEOPETHUYECKOE 00yICHUE 188
MIPAKTUYECKHUE 3aHITH 62
71a00paTOPHBIC 3AHITHUS 20
WNHmBUYyanbHBIN POEKT 10
CamocTtosrenbHas paboTta 140
IToaroToBka BBICTYIUIEHHH MO 3aJaHHBIM Te€MaM, OKJIAI0B, pedeparos, 3cce,
VHAMBHUYAJIBHOTO NPOEKTa C UCIOJIb30BAHNEM MH(OPMAIIMOHHBIX TEXHOJOTHI
Hrorosas arrecrauus B popme IK3aMeHa




l. IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'OIIPEIMETA

OcBoenmne conepxkanusi yueOHoro mpenmera OVYIIn.06 @usmka obecriedynBacT
JTOCTHKEHHE CTYICHTAMH CIEAYIONIUX PE3yabTaTOB:

1.1 JInyHOCTHBIE pe3yabTaThI

1) chopMHPOBAHHOCTH POCCHICKON TPaKIaHCKON HIACHTHYHOCTH, MMAaTPUOTHU3MA, YBAXKCHUS K
CBOEMY HapoJly, YyBCTB OTBETCTBEHHOCTH Inepen PoauHONM, ropaocTty 3a CBOM Kpail, CBOIO
Ponuny, mnpomuioe M HacTosiee MHOTOHAIlMOHAJIbHOIO Hapoja Poccum, yBaxkeHHs K
roCyJapCTBEHHBIM CUMBOJIaM (repOy, (iary, rTuMHy);

2) chOopMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIECTBEHHOM NpPaKTUKH, OCHOBAHHOIO Ha AMAJIOre KYJIbTYp, a TAaKXKE pPa3IMYHBIX
(hopM 00IIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

3) copMHPOBAaHHOCTP OCHOB CAaMOpPAa3BUTHSI M CAaMOBOCIMTAaHHS B COOTBETCTBHH C
oOlIeYEeIOBEUECKUMHU IIEHHOCTSIMU U HJ€alaMHd TPaXkJaHCKOTO O0OIecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM M OTBETCTBEHHOU JIESTEIHLHOCTH;

4) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMHM, JETbMH MIIAJIIETO BO3pPAcTa, B3POCIBIMHU B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOU, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U IPYrux
BHJIaX J€SITEbHOCTH;

5) TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHMIO, B TOM UKCIIE caMOOOPa30BaHUIO, Ha TPOTSKEHUH
BCEH IKU3HHU; CO3HATEJIbHOE OTHOIIEHHE K HENpephIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO
yCIEHOM MpoQeccuoHaNbHON 1 00IIeCTBEHHOM NeSTeIbHOCTH;

6) ocos3HaHHBIA BBIOOp Oymymiedt mpodeccMd W BO3MOKHOCTEH peanu3anii COOCTBEHHBIX
KU3HCHHBIX IIJJAHOB; OTHOLIEHHE K MNPO(EeCCHOHAIBHON [EATENIbHOCTH KaK BO3MOKHOCTH
y4acTHsi B pEIIEHUM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooseM;

7 c(hOpMUPOBAHHOCTb 9KOJIOTUYECKOTO MBIIUICHUS, TOHMMAHUS BJIMAHUSA COLMAJIBHO-
SKOHOMHYECKUX IPOLIECCOB HA COCTOSHHE NMPUPOJHOW M COLMAIBHOM Cpelpbl; MpHOOpETeHne
OIIbITA HKOJIOrO-HANPABIEHHON €A TEIbHOCTH.

1.2 MeTranpeaMeTHbIe pe3yJibTAThI

1) ymeHHMEe CaMOCTOSITENIbHO OMNpEAENsATh LEMH JACATEeIbHOCTH U COCTABJIATH  ILJIaHbI
NESITENbHOCTH;  CaMOCTOSITEIbHO — OCYLIECTBIISITh, KOHTPOJHUPOBATbH U  KOPPEKTHUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI ISl IOCTHKEHUS MOCTABIEHHBIX LIeNei
U peaau3alliy IUIaHOB JeATeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATeTUH B PA3IMYHBIX CUTYAIIHUSIX;
2) yMeHHWE MNPOAYKTUBHO 0OIIAaTbCcd M B3aMMOJCHCTBOBATH B IMPOIIECCE COBMECTHOM
NESTeNbHOCTH, YYUTHIBATh IMO3ULUU JPYTUX YYACTHUKOB JIEATENBHOCTH, A(PPEKTUBHO
paspemiats KOHQIUKTHL;

3) BiageHHWe HaBbIKAMH TO3HABATENIBHOHM, Y4eOHO-HCCIENOBATENLCKOH U MPOEKTHOU
NeSTeNbHOCTH, HaBBIKAMU  pa3pelieHusi MpoOieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEUIEHUs MPAKTUYECKUX 3a/ay, IPUMEHEHUIO Pa3IN4YHbIX
METOJIOB MO3HAHUS;

4) yMeHHe WCMOJb30BaTh CpeICTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA
(manee - UKT) B pemieHUM KOTHUTHMBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 3a7ad C
coOJIt0IeHHEM TpeboBaHU SPrOHOMHUKH, TEXHUKU 0€e30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKIX HOPM, HOPM HH(POPMAIIHOHHOM O€30TTaCHOCTH;

5) BiajieHNe HAaBBIKAMU MMO3HABATENHHON pe(IEeKCUU KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBHUIA U
MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, 'PaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENbHBIX 33]1a4 U CPEJCTB UX JTOCTHXKEHUSI.



MeranpeaqMeTHble pe3yabTaTbl OCBOSHHMS OCHOBHOM 00pa3oBaTelbHON HpPOrpamMMbl
MPEJCTaBIICHBI TPEMsI IPYIIIIaMH YHUBEPCATbHBIX yueOHbIX aeicTBHil (YVY ).

1.2.1. PeryasTuBHbIe yHHBepcaJbHble Y4eOHbIe AeiicTBUSA

- CaMOCTOATENILHO OMNPEICNSITh NI, 3a/1aBaTh MapaMeTPhl U KPUTEPUU, TIO KOTOPHIM MO>KHO
OTIPENIETUTh, YTO 1eJIb JOCTUTHYTA;

- OLEHHUBATH BO3MOXHBIC IOCICACTBUA HAOCTUXKCHUSI OCTaBJIICHHOU Ooejim B JACATCIIBHOCTH,
CO6CTB€HHOﬁ JKU3HU U KU3HU OKPYKAIOIIHUX JIIO[[@I\/JI, OCHOBBIBasCh Ha COO6p8,)K€HI/IHX OTHUKHU U
MOpaJH;

- craBuTh M (QopMyIHMpoBaTh COOCTBEHHBIC 337aud B OOpa30BATEIBHOW MACSATEIBHOCTH H
JKU3HCHHBIX CUTYyallHuAX,

- OICHUBATH PECYPChI, B TOM YHCJIC BPEMSA U APYrU€ HEMATCPUAIBHBIC PECYPCHI, H606XOI[I/IMI>IG
11 JOCTUKCHUA IOCTaBJIEHHOU OeiIu,

- BI)I6I/IpaTB IyTb OOCTWMOKCHHA [CJIHW, IUIAHUPOBATH PCIICHHME IIOCTABJICHHBIX 3a1a4,
ONITUMU3UPYS MATCPUAJIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

- OpraHuM3oBbIBaTh dS()PEKTUBHBIM TOUCK PECYpPCOB, HEOOXOJAUMBIX [UIS  JTOCTHXKCHUS
IMOCTaBJICHHOM IIEIIH;

- COTIOCTABJIATH MOJTYYCHHBIM PE3yNIbTAT NEATEILHOCTH C TTIOCTAaBICHHOM 3apaHee MeIbIo.

1.2.2 Tlo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE TeiicTBUSA

- WCKaTh W HAXOJIUTh OOOOIIEHHBIE CHOCOOBI PENICHHUS 3a/1ad, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYTHI WH(POPMAIMOHHBIM TOWCK M CTaBUTh HAa €ro OCHOBE HOBbIC (yuyeOHBIE U
MTO3HABATEIHHBIC) 33/1a4H;

- KPUTUYECKH OLIEHUBATh U UHTEPHPETUPOBATH NH(GOPMALIUIO C PA3HBIX MO3UIIMIA, paclio3HaBaTh
1 (pUKCUPOBATh MPOTUBOPEUNs B UHPOPMAIIMOHHBIX HCTOUYHUKAX;

- HCIMOJIb30BaTh pa3jMyHble MOJEIbHO-CXEMATUYECKUE CpEeACTBa Ui  IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOILICHHWM, a TakkKe NPOTUBOPEYUH, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

- HaxOJIUThb U TPUBOJUTH KPUTHUUYECKHE apPryMEHThl B OTHOIICHUU JACUCTBUH M CYXKJECHUUN
JIPYroro; CHOKOWHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEYaHHsSM B OTHOILIECHUU
cOOCTBEHHOTO CYKJIECHHS, pacCCMaTpUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

- BBIXOJUTh 32 pPaMKH Y4e€OHOro MpeAMeTa W OCYIIECTBIATH IIeJIEHANPABICHHBIH MOUCK
BO3MOXHOCTEH /7151 IHUPOKOTO MEPEeHOCca CPEJCTB U CIIOCOOOB IEHCTBUS;

- BBICTpPaMBaTh WHIAUBUAYAIbHYIO 00pa30BaTENIbHYIO0 TPACKTOPUIO, YUUTHIBAsl OIPAaHUYCHHS CO
CTOPOHBI APYTHX YYACTHUKOB U PECypCHBIE OTPAaHUUCHUS;

- MEHSTb U yJEP>KUBATh Pa3HbIe MO3UIUH B MIO3HABATEIHHON JESITENLHOCTH.

1.2.3. KoMMyHHKATHUBHbIE YHHBepPCcaJbHbIe yueOHbIe eiicTBUSA

- OCYIIECTBIIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKaMHM, TaK M CO B3pPOCIBIMHU (Kak

BHYTpHU 0Opa30BaTeNbHOM OpraHu3aliy, TaK W 3a ee IMpejesiaMH), Noa0upaTh MapTHEPOB IS

JIeTTOBOM KOMMYHMKALIMU UCXOJS U3 COOOpaKEHUH pe3ylbTaTMBHOCTH B3aMMOJEHCTBHS, a He

JIMYHBIX CUMIIATHH;

- TIpY OCYILIECTBJIEHUH TPYNIOBOI pabOThl OBITH KaK PYKOBOJHUTEIEM, TaK U YWIEHOM KOMaH/bl B

pa3HbIX pOJIAX (TeHepaTop UaeH, KPUTUK, UCIIOJHUTENb, BEICTYNAOIIUN, SKCTIEPT U T.11.);

- KOODJMHHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX pEANbHOTO, BHUPTYAIBHOTO U

KOMOMHUPOBAHHOTO B3aUMOJCHUCTBUS;

- pa3BEpPHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJB30BAaHUEM a/IEKBaTHBIX

(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH()JIMKTOI€HHbIE CUTYallMUM W MpPeJoTBpaIlaTh KOH(IUKTHI JO MX aKTUBHOU

¢a3pl, BBICTpaMBaTh JENOBYI0 M 0Opa30BaTE/IbHYI0O KOMMYHUKAIUIO, W30eras JIMYHOCTHBIX
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OLICHOYHBIX CYKJICHUH.

1.3 lIpenMeTHbIE pe3yJabTaThI

TpebGoBaHusi K TPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS YIIYOJICHHOTO Kypca (QHU3uKH
JOJDKHBI BKIIIOYATh TpeOOBaHUSA K pe3yjbTaTaM OCBOCHMs 0a30BOTO Kypca M JOMOIHUTEIHHO
OTpaxkaTh YriIyOJICHHBIN YPOBEHbB:

1) chopmMupoBaHHOCTH MPEACTABICHUN O pOJIM U MecTe (PU3UKM B COBPEMEHHOW HAY4HOU
KapTUHE MHpA; MOHUMaHUE (PU3MYECKOH CYIIHOCTH HAONIOJaeMbIX BO BcelleHHOW sBIICHUN;
MOHUMAaHWE POJIU (U3NKH B (POPMHPOBAHWUU Kpyrozopa u (PyHKIIMOHAIBLHON TIPaMOTHOCTH
YEeJI0BEKa VIS PEIICHUS MPAKTUYECKUX 3a/1a4;

2) BIaJieHNE OCHOBOIIOJIAraloIUMHU (PU3NIECKUMU MMOHATUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHUSIMU; YBEPEHHOE MOJIb30BaHNe (PU3NUECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

3) BuajgeHUE OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, HCIOJIb3yeMbIMU B (PU3HKE:
HaONIOZICHUE, OINHMCAHWE, W3MEPEHHE, OSKCIEPUMEHT, YMEHHUs 00paldaThiBaTh pPE3yJabTaThI
W3MEpPEeHUH, OOHApYXUBAaTh 3aBUCUMOCTh MEXAY (U3UYSCKUMU BEIHMYMHAMH, OOBICHITH
MOJIy4YE€HHBIEC PE3YJIbTAThl U JAEJIaTh BHIBOIBI;

4) chopMHUPOBAHHOCTH YMEHHS pelIaTh PU3NUECKUE 3a/1a4H;

5) cpopMHUpPOBAHHOCTH YMEHHSI NMPUMEHSTH TMOJTYYCHHBIC 3HAHHS JUIsI OOBSICHEHHUS YCIOBHI
npoTeKaHuss (U3MYECKUX SIBJICHUW B TPUPOAC W JUIS TPUHATHS TPAKTUYCCKUX DEIICHUA B
IMOBCETHEBHOM KM3HU,

6) chopMUPOBAaHHOCTh COOCTBEHHOW TO3HMIIMH IO OTHOIIEHHUIO K (U3UYECKOW HH(POpPMAIUH,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

yTIIyOJICHHBIH YPOBEHb!

1) cpopmuposannocme cucmemvl 3HaHUll 00 0OWUX DUBUYECKUX 3AKOHOMEPHOCMAX, 3AKOHAX,
meopusix, npeocmaegieHull o oelicmsuu 60 Bcerennoll ¢uzuueckux 3aKOHO8, OMKPLIMbIX 8
3EMHBIX YCILOBUSX,

2) cghopmuposanHoCcmv yYMeHUs UCCIe008amb U AHAIUZUPOBAMb PA3HO0OPA3Hble (huzuuecKue
SABNIEHUSL U CBOUCMBA 0OBEKMO8, 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU NPUOOPOS U
yempoucms,  00BACHAMb — C653b  OCHOBHBIX  KOCMUYECKUX O00beKmos ¢ 2eopuzuyeckumu
ABNEHUAMU,

3) enadenue ymeHusMU BbIOBUSAMb SUNOME3bl HA OCHOBE 3HAHUSL OCHOBONOLASAIOUSUX
PuzUUeCKUX 3AKOHOMEPHOCMEN U 3AKOHO8, NPOBEPSMb UX IKCNEPUMEHMATbHBIMU CPeOCMBAMU,
Gdopmynupys yenvb uccie0o8anus,

4) enadenue memoOoamu CamoOCMOSIMENbHO20 WIAHUPOBAHUS U NPOBeOeHUs (HU3ULeCKUX
9KCNEPUMEHMO8, ONUCAHUSL U AHATU3A NOJYYEHHOU USMEePUMENbHOU UHpopMayuy, onpeoenerus
00CMOBEPHOCIU NOJLYHEHHO20 Pe3yTbmama,

5) cghopmuposannocms ymenuti npocHO3UPOBAMb, AHANUZUPOBANb U OYEHUBAMb NOCIEOCMEUS
ObLIMOBOIL U NPOU3BOOCMBEHHOU  OEsIMENIbHOCMU  Yel08eKd, C6A3aHHOU C  (usuveckumu
npoyeccamu, ¢ NO3UYULL IKOI02UYECKOU Oe30NaACHOCI.

B pesynbrarte m3ydenus ydeOHoro mpemmera OJ/In.08®wusuka Ha ypoBHE cpemHEro oOIIero
oOpa3oBaHus:

BbInycKHHUK Ha yri1y0JIeCHHOM YPOBHE HAYYHMTCH:

- OOBSICHATH U aHAJIM3UPOBATH POJb U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJOTHi, B MPAKTUYECKOM
NESITEILHOCTH JIIOCH;

- XapaKTepu30BaTh B3aUMOCBS3b MEKIY (PU3UKOM U APYTMMU €CTECTBEHHBIMU HayKaMu;

- XapaKTepu30BaTh CHUCTEMHYIO CBSI3b MEXAY OCHOBOINOJArarmlUMU Hay4YHBIMHU
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MOHATUSIMU: IPOCTPAHCTBO, BpEMsI, MaTepHsl (BELIECTBO, 0JIE), ABUKEHNUE, CUJIA, DHEPIUS;

- NOHUMAaThb U OOBSICHATH LEJIOCTHOCTh (U3NYECKON TEOpHH, pa3iuyaTh TPAHULBI €e
MPUMEHUMOCTH U MECTO B PSILy APYTUX (PU3UYECKUX TEOPUH;

- BJIAJETb IpUEMAaMH IOCTPOEHMSI TEOPETHMUECKHUX JOKAa3aTelbCTB, a  TaKXkKe
MIPOTHO3UPOBAHMST OCOOCHHOCTEH MPOTEKaHUs (U3UYECKUX SBICHUNA U MPOIIECCOB Ha OCHOBE
[IOJIyYE€HHBIX TEOPETUUECKUX BBIBOJOB U JJOKA3aTEJIbCTB;

- CaMOCTOSITEIbHO KOHCTPYUPOBAaTh SKCIIEPUMEHTAJIbHBIE YCTAHOBKU MJIs MPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATh A0COJIFOTHYIO M OTHOCUTEIBHYIO MTOTPEIIHOCTH;

- CaMOCTOSITEIBHO IUIAHUPOBATH M MTPOBOIUTH (PU3NYECKHE IKCTIEPUMEHTHI,

- pemarpb MPaKTHKO-OPUEHTHPOBAHHBIE KAYECTBEHHBIE U pacyeTHbIE (PM3NUECKUE 3a/1auu C
ONOPOM KaK Ha U3BECTHbIE (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENIM, TaK U HAa TEKCTHI C
n30bITOYHON MHpOpMaLUel;

- OOBACHATH TPAHUIBl NPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJeNeld NpU peleHun
(bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;

- BBABUIaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBONOJArawIUX (HU3HUECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

- XapakTepu3oBaTh IJI00aNbHbIE MPOOJIEMBbI, CTOSIIME TIEpel  YeJIOBEUYECTBOM:
SHEpPreTHYECKUe, ChIPhEBbIE, IKOJIOTHUECKUE, U POJIb (U3UKH B PEIICHUN ITUX NPoOIIeMm;

- OOBSCHATH MPHUHLMIBI PAOOTHI M XapaKTEPUCTUKH H3YYEHHBIX MAIlWH, NpHOOpOB U
TEXHUYECKUX YCTPOMICTB;

- OOBACHATH YCIOBUS NpPUMEHEHHs (U3MUECKUX Mojeied NpHu peumeHuH (U3NUEcCKUux
3a/la4, HaxOJUTh aJEKBaTHYIO MpPEAJIOKEHHON 3amade (U3HUECKyI0 MOjeib, pa3peliarhb
npo0eMy Kak Ha OCHOBE UMEIOIINXCS 3HaHUH, TaK U MPH MOMOIIU METOJIOB OLIEHKH.

BhinycKHUK Ha yIr1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

- nposepsamb IKCNEPUMEHMANbHLIMU CPeOCMEAMU B8bLOBUHYMbLE SUNOME3bl, POPMYaUpYs
yenb UCcne008anus, Ha OCHO8E 3HAHUSL OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCmel U
3AKOHO8;

- onucwigamsv U AHATUZUPOBAMb NOJYVUEHHYIO 8 pe3yibmame Npo8eOeHHbIX Gu3UiecKux
9KCHEPUMEHMO8 UHpopmayuio, onpeoensims ee 00CMoO8epHOCb,

- NOHUMAMb U OOBACHAMb CUCMEMHYIO C853b MeH Oy OCHOBONONALAIOUUMU HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PeMsl, Mamepusi (6eujecmso, noie), O8uiCeHue, CUld, IHepus;

- peuiams IKCNEpUMEHMAbHble, KaueCmeeHHble U KOTUYeCnm8eHHble 3a0adl OTUMNUAOHO020
VPOBHSI CNOJNCHOCMU, UCNONbL3YA (u3uieckue 3aKOHbl, a MAaKdice YPAGHEHUs, CeA3blealoujue
Qusuueckue senutUHbL,

- QHATU3UPOBAMb 2PAHUYLL NPUMEHUMOCIIU DUIULECKUX 3AKOHO8, NOHUMAMb 8CeodUull
xapaxkmep (yHOAMeHMAIbHbIX 3AKOHO8 U 02PAHUYEHHOCHb UCHONb308AHUSL YACTHBIX 3AKOHO8;

- Qopmynuposamv u pewlamv HOBble 3a0auu, GO3HUKAOWUE 8 X00e VHUeOHO-
UCC1e008amenbCKoLl U NPOEKMHOU 0esimenbHOCU,

- ycosepuieHCmeo8ams HpuUOOpPvl U  Memoobl UCCIe008AHUSL 8 COOMEEMCMBUU C
nocmasiieHHoU 3adayell;

- UCNOIB308aMb MemMOObl MAMEMAMULECK020 MOOeIUPOBAHUs, 8 MOM YuUclle npocmenuiue
cmamucmuyecKkue Memoovl 01 00pabomKU pe3y1bmamos IKCnepuUMenma.



Il. COAEP’ KAHUE YYEBHOI'OIIPEJIMETA

®u3nka U ecTeCTBEHHOHAYYHBII MeTO/ O3HAHUS NIPUPOABI

duszuka - QyHAaMeHTadbHas Hayka O mnpuponae. Haydnbelii Meron mMmo3HaHHS MUpa.
B3aumocBs3p Mexay (QU3MKOW M JAPYrUMHU €CTECTBEHHBIMH HaykKaMd. MeToabl HaydyHOTO
uccienoBaHus (usnueckux sBieHuM. @Pusnmyeckue BenuuuHbl. llorpemHoctu u3MepeHuit
¢u3nveckux BeMWYMH. MOJenMpoBaHNUEe SBJICHUN W MPOILECCOB HPUPOABL. 3aKOHOMEPHOCHb U
cayyaiinocms. PU3NyecKue 3aKOHbI M TPaHMIBI UX HNpUMEHUMOcTH. Dusnueckue Teopuu u
OPUHIOUI COOTBETCTBUA. Poib u Mecto (Qu3uku B (OPMHPOBAHMU COBPEMEHHON HayYHOMN
KApTHUHBI MUPA, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH. Qu3zuxa u Kyiemypa.

MexaHuka

[Ipeamer w 3amaum  KIACCMYECKOM MexaHMKU. KunHeMmarnueckne XapaKTEpHCTHKH
MEXaHWYECKOTO JBWKEHMs. Mogenn T1en W aBwkeHHd. IIpoctpaHcTBO M Bpems.
OTHOCHUTENBHOCTh Me€XaHW4YecKoro aBwkeHus. Cuctembl oTcuéra. CKajsipHble U BEKTOpPHBIE
¢uznueckue BenuuuHbl. Tpaekropusa. Ilyre. Ilepememenne. CkopocTs. YcCKOpeHHE.
PaBHOMepHOE U pPaBHOYCKOpPEHHOE NpsIMOJHMHEHHoe aBmwkeHue. CBOOOJHOE NaJECHUE Tea.
PaBHOMepHOE ABM)KEHHE TOUKH 110 OKPYKHOCTH. [locmynamenvHoe u epawjamensrhoe 08UMCeHuUe
meépooeo menda.

B3anmoperictue Tein. SlBnenne nnepumu. Cuna. Macca. lHepunanpHbIe CHCTEMBI OTCYETA.
3akoHbsl auHaMukul HproToHa. Cuna TshKeCcTH, BeC, HEBECOMOCTb. CHIIBI YNPYTOCTH, CHJIIBI
TpeHUs. 3aKOHBI: BCEMHPHOrO TATOTEHHs, ['yka, cyxoro TpeHus. lcnosp3oBaHHME 3aKOHOB
MEXaHUKH JJI OOBSICHEHMs] JABM)KEHUS HEOECHBIX Tel U JUId Pa3BUTHUS KOCMHYECKHX
UCCIIeIOBaHU. f6nenus, nabaooaemvle 6 HEUHEPYUATLHBIX CUCTEMAX OMCYEMA.

Nmnynec mMaTepuanbHOW TOYKM W CUCTEMbI Te€l. 3aKOH HM3MEHEHUS U COXpPaHCHUS
uMmmynbca. Pabora cumbl. MexaHudeckass SHEPTrHsl MaTEPHUAIBHOW TOYKH M CHUCTEMBI. 3aKOH
U3MCHEHHS U COXPAHEHUS MEXaHUYECKOW DHEPIUN.

Hunamuka epawjamenvrho2o 08udicerus abconomuo meépoo2o meiq.

PaBHOBecue mMaTepuaibHON TOYKH M TBEPIAOTO Tena. MOMEHT CHIIbl. Y CJIOBHUSI PAaBHOBECHS
TBEPAOrO Telna B MHEPLMAIBHOU cucteme oTcuéra. PaBHOBecue >KMIKOCTH M rasa. /laBieHue.
Heuoicenue scuokocmeti u 2azo8. 3aKOH cOXpaHeHUs IHepeUU 8 OUHAMUKE HCUOKOCMU.

MouiekyJasipHasi (pU3UKAa U TEPMOAUHAMHUKA

OcHoBBI MOJIeKYIIsIpHO-KuHeTHYecKoi Teopun (MKT) u TepmMoauHaMuK.

DkcnepuMeHTanbHbIe qokazarenbcTBa MKT. AGcomoTHas TeMiiepaTypa Kak Mepa cpeaHei

KHHETUYECKOM DHEPIuy TEIIOBOIO JBYDKCHMSI YaCTHI] BELECTBA.
Mopnens uneansHoro rasa. [laBnenne rasa. CBsizb MEXy JaBICHUEM U CPEIHEH KUHETHYECKON
SHEPrueil IMOCTYNATEIbHOIO TEIUIOBOTO JBW)KEHUSA MOJIEKYJd HICAIBHOrO rasa. Monenb
UJCAIBHOTO ra3a B TEPMOAMHAMMKE: ypaBHeHHEe MenaeneeBa—KianeipoHa, BeIpa)KeHHE AN
BHYTpEHHEH 3Hepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosiHUA BelectBa. PazoBble nepexonbl. IIpeoOpa3oBanue sHeprum B
¢a3oBbIX nepexoaax. HacbllleHHble M HEHachIIEHHbIE Mapbl. BiaxkHocTh BO3ayxa. Mozenb
cTpoenus xunkocreil. IlopepxnoctHoe HaTshxeHne. CMaunBaHue U HecMaunBaHue. Kanusapsl.
Mogens cTpoeHust TBEPABIX Tell. Mexanuueckue ceoticmea meépovix men. Kpucranindeckue u
amMopdHbIE Tena.

Buyrtpennss sHeprus. Pabota u Temonepenada Kak CHocoObl M3MEHEHHs] BHYTpPEHHEH
sHepruu. IlepBblii 3aKk0H TepMoaAMHAMHKHU. AnnabaTHbId mporecc. HeoOpaTuMocTh TEmIoBBIX
nporeccoB. Bmopotl 3axon mepmoounamuku. IIpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MAIIUHAX.
IMuxn Kapno. KIT/{ TennoBoii ManuHbl. DKOIOTHYECKHE TPOOIEMbI TEIIIOHEPTeTHKH.

OCHOBBI 3JIEKTPOAUHAMUKH

[IpenMer ¥ 3a7auu  DIEKTPOJMHAMHUKU. OJIEKTPUYECKOE B3aUMOJEHCTBUE. 3aKOH
COXPAaHEHHUs DJJIEKTpUUYECKOro 3apsaa. 3akoH Kynona. Hampsok€HHOCTP M MOTEHIMAI
IEKTPOCTATUUYECKOTO MoJsd. [IpyHIMI cynepmno3unuu JIeKTpudeckux noJied. PasHocTh
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MOTEHUHANOB. [IpOBOJHUKHM W JOUAIEKTPUKU B 3IIEKTPOCTATUYECKOM IIOJE. DJEKTpUdecKas
émkoctb. KoHniencarop. DHeprus 3JIeKTpUUeCKOro MoJis.

[Tocrosinubiil anekTpuueckuit Tok. Cuiia Toka. dnexrpoasrkyias cuia (3C). 3akon Oma
JUIA TOJHOW JJIEKTPUYECKOM I1enu. OJEeKTPUYECKMM TOK B MeETajulaXx, 3JEKTPOJIUTaXx,
MOJIyIIPOBOIHMKAX, Ta3ax M Bakyyme. [lmasma. Dnexmponus. TlomynpoBOJIHUKOBBIE TPUOOPEI.
Ceepxnposooumocme.

MarnutHoe nosne. Bekrop MarHUTHOM MHAYKUMM. [IpMHOUII Cynepno3MIMM MAarHUTHBIX
nosied. MaruuTHoe 1oJie MpOBOJHUKA C TOKOM. JleficTBME MarHMUTHOIO IOJIsI HA IPOBOJHUK C
TOKOM M JIBUXKYIIYIOCS 3apsKeHHYro yacTuly. Cuna Ammepa u cuia Jlopenna.

[ToTox BekTOpa MarHUTHOW MHAYKLUWH. SIBIIEHHE DJIEKTPOMAarHUTHOM MHAYKIuu. [IpaBuio
Jlenua. 3akoH 31eKTpOMarHUTHOM MHIYKIMH. DJC MHIYKIMM B JABMXKYLIUXCS IPOBOJHUKAX.
SBnenne camMomHAYKIUU. MHAYKTUBHOCTb. DHEpPrusi 3JM€KTPOMAarHUTHOIO MOJig. MarHuTHbIE
CBOMCTBA BEILIECTBA.

Kone6anus n BostHbI

Mexannueckue koneOaHus. AMIUIUTY1a, IEPUOJ, YacToTa, pa3a konebanuil. [IpeBpamienus
SHEPruu Npu KosieOaHUsIX. Boinyorcoennvie Koiebanus, pe3oHamc.

OnexTpoMarHuTHbIe Kojebanus. KonebarenbHblil KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHbIE
KoJiebaHusl. BBIHYKIIEHHBIE JJIEKTpOMAarHuTHhIe KoJjieOanusi. Pesonanc. I[lepeMeHHBIN TOK.
Kongencatop u kaTymka B I[eNM MNEPEMEHHOTO TOKa. JleMeHmapHas  meopus
mpancgopmamopa. IIpon3BoACTBO, epeada U NOTPeOICHUE AEKTPUIECKON SHEPTUU.

Mexannyeckue BosiHbl. [lomepeyHble W TPOAOJIbHBIE BOJIHBL. JHEPIHsl  BOJHBI.
WNnuTtepdepennus u nudpakius BoJIH. 3BYKOBbIE BOJIHBI.

DNeKTpOMarHuTHOE ToJie. Buxpeoe anexrpuyeckoe noJie.
DNEeKTpOMarHuTHbIE BOJIHBI. CBoiicTBa  3JIEKTPOMAarHUTHBIX BOJIH. JlnanazoHsl
ANIEKTPOMArHUTHBIX M3JIYYEHHH M UX MpaKTU4YeCKoe npuMeHeHue. [IpuHuumbel paguocBsizu U
TeneBuieHus. PazButue cpeacTs CBA3M.

Onruka

I'eomerpuueckas onrtuka. [IpsMonnHEtHOE pacpoCTpaHEHNE CBETA B OJIHOPOJAHOM Cpere.
3aKOHBI OTPAKEHUS U MpestoMiieHus cBeta. [lonHoe oTpakenue ceeta. @opmysna TOHKON JTUH3BI.
OnTuueckue mpruOOpPsI.

Ckopocth cBeta. BonHoBBIe cBoiicTBa cBera. Jlucmepcusi cBeta. MuTepdepeHius crera.
KorepentHoctb. udpakums ceera. [lonspuzanms ceera.

Bunel wuznydenuit. Crnexmpovl u cnexkmpanvholii anaiuz. llpakTudyeckoe TpPUMEHEHUE
3NIEKTPOMAarHUTHBIX U3Ty4eHUH.

OcHOBBI cHIEUAJIBLHO TEOPHH OTHOCUTEIbHOCTH

NHBapraHTHOCTh MOJYJS CKOPOCTH CBeTa B Bakyyme. IlIpHHIIMII OTHOCUTENBHOCTH
OliHlITeHA. [Ipocmpancmeo u épems 8 CneyualbHOU meopuu OMHOCUMENbHOCIU. DHepaus u
uMnyibe c80600HoU yacmuysl. CBA3b MACChl U SHEPTHUH CBOOOTHOM YaCTULIBI. DHEPIHsl MTOKOSI.

KBanToBas ¢pusuka. ®usuka aroMma 1 aTOMHOI0 /ApPa

[IpenMer u 3a7aun KBAaHTOBOU (PU3UKHU.

TemoBoe wu3nyuenue. PacrpeneneHue »HEpruM B CIEKTpe aOCOMIOTHO YEPHOTO Tena.
I'umote3a M. Ilnanka o kBanTax. @otoaddext. OnbiTel A. I'. CToneToBa, 3akoHbI GoTodPPeKTa.
VYpaBuenue A. DitHmTelina a1 poTordpdexra.

®otoH. ['unoresa ne bpoiisis 0 BOJHOBBIX CBOMCTBax yacTul. KopmyCKynsipHO-BOJHOBOM
nyanu3Mm. CooTHomeHue HeomnpeaenéHHoctel I'eiizenOepra. laBnenue cBera. Onwimwr 11, H.
Jlebeoesa u C. . Basunosa. [Jugppakyus snekmponos.

Mogenu ctpoenus aroma. OnbiTel Pesepdopna. [lnanerapHas Monenb CTpoeHHUs aToma.
OObsicHEHHE JHMHEHYaToro CHEeKTpa BOJOpPOJa Ha OCHOBE KBAHTOBBIX IOCTyaaToB bopa.
CrioHTaHHOE M BBIHYKJCHHOE U3ITy4EHHE CBETA.

CocrtaB u cTpoeHue aToMHBIX sanep. M3otomsl. Snepubie cunbl. JledekT maccol. DHeprust
CBSI3M aTOMHBIX SJIEP.

PagnoakTuBHOCTE. BBl paiuoakTUBHOTO M3Iy4eHMs. 3aKOH paJMOAKTUBHOIO paclaja.
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SnepHble peakuuu, peakuuu JeleHus U cuHTe3a. llenmHas peakuus neneHus suep. ‘AnepHas
sHepreTHka. TepmosaepHblid cuHTes. [IlpuMenenue saepHoit sHeprun. buonozuueckoe oelicmaue
PAOUOAKMUBHBIX U3TYYEHUU.

DOneMEeHTapHble  YacCTHIBL @yHIaMEHTAJIbHBIE  B3aWMOJEHCTBHUS. Yekopumenu
NEeMEHMAPHBIX YACTUY.

Crtpoenne Bcesiennoii

[IpumMeHUMOCTh 3aKOHOB (PU3MKU IJIi OOBACHEHUS MNPUPOABI KOCMHUYECKUX OOBEKTOB.
Conneunasi cuctema. 3BE3pI M UCTOUYHUKU WX Hepruu. Kmaccudukamumst 3BE31. DBOIIONUSA
CouHna 1 3BE31.

lanaktuka. [pyrue ramaktuku. [IpocTpaHcTBEHHO-BpeMEHHBIE MacUITaObl HAOIIOAaeMOM
Bcenennoii. [Ipeacrasnenue o0 sBosmonuu Beenennoit. Témuas mamepus u mémuas dHepeusi.

IIpumepHBbIii NepeyeHb NPAKTHYECKUX U J1a00pPaTOPHBIX padoT

[IpsiMble M3MepeHus:

- U3MEpeHHe MTHOBEHHOM CKOPOCTH C HCIIOJIb30BAHMEM CEKYHAOMEpa WM KOMIIBIOTEPA C
JaTYNKAMU;

- cpaBHeHHE Macc (TI0 B3aUMO/ICHCTBHUIO);

- U3MEpPEHHE CHJI B MEXAHUKE;

- M3MEpEeHHE TeMIEepPaTyphl KUAKOCTHBIMHU U LHU(POBBIMU TEPMOMETPAMU;

- OIICHKAa CHJI B3aMMOICHCTBHS MOJIEKYJN (METOJIOM OTPhIBA Karlesb);

- JKCIepUMEHTalbHas ImpoBepKka 3akoHa ['eif-Jlroccaka (n3mepeHue TepMOAMHAMUYECKUX
rapamMeTpoB rasa;

- u3Mmepenne D/1C UCTOYHHKA TOKa;

- ompenerneHue neproa oOpamieHus JBOWHBIX 3BE3]1 (TTeYaTHBIC MaTEpUAIbI).
KocBeHHBIE M3MepeHus:

- HU3MEpEHHE YCKOPEHHS;

- HU3MEpeHHEe YCKOPEHHsI CBOOOIHOTO MaJIEHUs;

- OMpenesreHHe SHEPTUU U UMITYJIbCa M0 TOPMO3HOMY ITYTH;

- HU3MEpeHHUe yJeIbHON TEIUIOTHI TUIaBJICHUS JIbJIA;

- U3MepeHHe HaMpsHKEHHOCTH BUXPEBOTO IEKTPUUYECKOTO 1M0JIs (IIpH HAOII0IeHUU
AIIEKTPOMArHUTHOM UHIYKIINH);

- HU3MEpEeHHEe BHYTPEHHETO COMPOTUBJICHHS UCTOUHUKA TOKA;

- OompejeseHHe MMoKa3aTess MPeIoMIICHUS CPE/IbI;

- u3MepeHue (POKyCHOTO PacCTOSHUS COOMPAIOLIEH U pacCenBaroOIIeH JTUH3;

- OIpeneseHHe UIMHBI CBETOBOI BOJIHBIL;

- oIleHKa HHPOPMALMOHHOM éEMKOCTH KoMmmakT-aucka (CD);

- ompejeNieHUue UMITYJIbCA U DHEPTHH YaCTHIIBI IPU ABM)KEHUH B MAarHUTHOM T0JI€ (110
dhoTorpadusim).

Habumronenus:

- HaONro/IeHHe MEXaHUYECKUX SIBJICHUI B MHEPIHMATbHBIX U HEUHEPIMATBHBIX CHCTEMaX
OTCUETa;

- HaOmro/IeHue BBIHYK/ICHHBIX KOJeOaHU U pe30HaHca;

- HabOmozaeHue Tudpdy3uu;

- HaOmro/IeHue SIBICHUS dJIEKTPOMArHUTHON MHAYKIUH;

- HabmIoZieHHe BOJTHOBBIX CBOMCTB cBeTa: Audpakiius, HHTephepeHIIns, MoIIpU3aIus;

- HaONIO/IeHUE CTIIEKTPOB;

- BeudepHHe HaOmoneHus 3BE31, JIyHBI U TJIaHET B TENECKOM WM OMHOKITH.

HUccnenoBanus:

= HCCIICAOBAHUEC PABHOYCKOPCHHOT'O ABUKCHHA C UCIIOJIb30BAHUECM JJICKTPOHHOT'O
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CEKYHJIOMEpPA UJIM KOMIIbIOTEPA C JaTYMKAMU;
- HCCIICZIOBAHUE JIBUXKECHUS Teja, OPOLIEHHOTO FOPU30HTAIIBHO;
- HCCIIEIOBAHUE LEHTPAJILHOIO y1apa;
- HCCIEN0BaHNE KayeHMs LIMJIUH/Ipa 110 HAKJIOHHOM MJI0OCKOCTH;
- HCCIEN0BaHuE JABMXKEHUS OpOyHOBCKOM "acTulpl (1o Tpekam Ileppena);
- HCCIIEZIOBAaHUE U30IPOLIECCOB;
- HCClIe0BaHUE H30XOPHOTo Mpolecca U OLleHKa aOCOIIOTHOTO HYJIS;
- HCCJEI0BaHNE OCThIBAHUS BOJIBI;
- MCCIEeI0BAaHNE 3aBUCUMOCTH HAIPSHKEHUSI Ha TOJF0caX MCTOUYHUKA TOKA OT CHJIbI TOKA B

= HCCICOOBAHHEC 3aBUCUMOCTHU CUJIbI TOKA YEPE3 JTIAMIIOYKY OT HAIIPSLKCHUSA HA Hel\/'I;

= HCCICOOBAHMEC HArpCBaHUA BOJAbI HArpEBATCIIEM HeOOJIBIION MOIITHOCTH,

= HCCICIOBAaHUC ABJICHUA BJIGKTPOMaFHHTHOfI WHAYKIHH,

- HCCICOOBAHMEC 3aBUCHUMOCTH yTIJjia NPCIOMIICHHUA OT yIjia MaJACHUS;

-  HCCICOAOBAHUC 3aBUCHUMOCTH PACCTOSAHUA JIMH3EBI J10 I/I306pa)KeHI/I$I OT paCCTOAHUSA JIMH3bI
A0 IpeaMeTa,

= HCCICOOBAHHME CIICKTpa BOAOPOAA,

- HccIeI0BaHue JABMXKEHUS JBOMHBIX 3BE3] (IO MEeYaTHBIM MaTepuaiam).
IIpoBepka rumores:

- NOpu JBWKEHMM Opycka IO HAaKJIOHHOM TIJIOCKOCTH BpeMsl IepeMelleHHs Ha
onpeeN€HHOE paccTOSHUS TeM OoJiblie, yeM OoJibliie Macca Opycka;

- IIpH JIBIKCHHH OpyCKa MO HAKJIOHHOM IUIOCKOCTH CKOPOCTH MPSIMO HPOTIOPIMOHATBHA
yTH;

- IIpW 3aTyXaHHWU KoJieOaHWH aMIUINTYya 0OpaTHO MPOTIOPIMOHATIbHA BPEMCHH;

- KBaJIpaT CpPEIHEr0 IMepeMelIeHne OpOYHOBCKOW YACTHIIBI MPSMO IPOTOPIIUOHATBHO
BpeMeHH HabmoeHus (1o Tpekam Ileppena);

= CKOPOCTb OCTbIBAHHUSA BOIbI JIMHEWHO 3aBHUCHUT OT BPEMCHH OCTBLIBAHUA,

- HamnpspKEHUeE MpU MOCIeI0BaTeIbHOM BKIIOYEHHUH JAMIIOUKH U PE3UCTOPA HE PAaBHO
CyMMe HanpspKEHUN Ha JIAaMIIOYKE U PE3UCTOPE;

- YroJ npejaoMJIeHHs MPSMO MPONOPLUUOHANIEH YTy MaIeHus;

= IIPH IINIOTHOM CJIOKCHHU ABYX JIMH3 OIITUYCCKUEC CUJIBI CKIIAAbIBAIOTCH,
KoHcTpyHnpoBaHne TEXHUUYECKHUX YCTPOWCTB:

- KOHCTPYHUPOBAHHC HaAKJIOHHOM IIJIOCKOCTH C 3aJaHHBIM KHH,
- KOHCTPYHPOBAHHC PBIYAKHBIX BECOB;

- KOHCTPYUPOBAHHUC HaKJIOHHOM IIJIOCKOCTH, 110 KOTOpOfI 6pyc01< ABMIKCTCA C 3aJaHHBIM
YCKOPCHUCM

- KOHCTPYHUPOBaHHUE 3JIEKTPOJIBUTATEIIS;
- KOHCTpyUpOBaHHUE TpaHc(opMaTopa;
- KOHCTPYHWPOBAHHME MOJEIH TEJIECKOIa UM MUKPOCKOIA.
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I1l. TEMATUYECKHUM IJIAH U COJIEP)KAHUE YUEBHOT ONIPEIMETA
¢ YKa3aHHEM KOJIMYeCTBa YaCcoB, OTBOAUMBIX HA OCBOCHHE KAMKI0H TeMbl

Ne HanmeHnoBaHue pa3aesioB U TeM Koa- Buapl 1esiTeJIbHOCTH 00y4aIOIINXCH 3apanus aas
BO 00yu-cs
4acoB
BBenenue. ®u3uka U eCTeCTBEHHO-HAYYHBIN METO/I MO3HAHUSA NPUPOLI 24.
1 | BBenenune. ®dusuka - ¢yHIAMEHTAJbLHAA HayKa o 2 O0bsicHATL poJib W MecTo (u3uku B (POPMUPOBAHUU Koncmexr,
npupoae. Hayunslit MmeTon no3HaHus. COBPEMEHHOM HAy4YHOW KApTHHBI MHpaA, B Ppa3BUTUHU c. 5-9
COBPEMEHHBIX TEXHUKU U TEXHOJIOTHIA
Bocnpou3BoauTh cxeMy HAy9YHOTO TIO3HAHUS.
CPNel3nauenue Gu3MKU TP OCBOCHUH CBOEH Mpodeccuu 2 JdaBaTb omnpeneneHre W pacrio3HaBaTh MOHATHS: MOJENb,
HayyHas THUIOTe3a, (U3UYECKas BEIUYMHA, (PHU3NUECKOE
SBJICHUE, HAay4HBIH (DaKT, GU3HMYECKUN 3aKOH, (pu3mdeckas
TEOPHS], IPUHIIUII COOTBETCTBHSL.
Pasznen |. Mexanuka 60 4.
Tema 1.1 Kunematuka 16 .
2 | Mexannueckoe IBUKEHHE. 2 JdaBathb onpeeneHus MOHIATHI MEXaHUUYECKOTO JIBHXKEHUS 81-3

Cucrembl oTcuéra. CKaisipHbIE U BEKTOPHBIE (hU3HYECKUE
BeNMUYMHBI. MarepuanpHas Touka. [loctynarensHoe
nBUKeHHe. TpaekTopusl, MyTh, IepeMeIleHUE, KOOpHHATA,
MOMEHT BpEMEHH, MPOMEKYTOK BpEMEHU. 3aKOH
OTHOCHUTEIIbHOCTH JIBUKCHHUS.

Pacno3HaBaTh B KOHKPETHBIX CHUTyalUsiX, HaOI0IaTh
SBJICHUS

BocnpousBoauTh SBICHHUSL.

Pacno3HaBaTh cuTyalnu, B KOTOPBIX T€JO MOXKHO CUMTATh
MaTepuaIbHOU TOUYKOH.

OnuchIBaTh TPACKTOPHUH JIBUKECHUS TET
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PII/T u PYIIJI. CBoGOaHOE MaieHHE TeJl. 2 84, 8-10, 13
PaBHomepHoe mnpsmonuHeiiHoe aBWxkeHue. CKOPOCTb HaxoauTs MOAYNhb W MPOEKIMH, HAMPaBICHUEBEKTOPHBIX
PAaBHOMEpPHOTO TMPSMOJIMHEHMHOTO JIBMXKCHHS. Y paBHEHHUE (U3NYECKUX BEITUIHH
PaBHOMEPHOTOJIBUYKEHHUSL. I'pacduku PaBHOMEPHOTO Ouyenugamo peanvHoCmy 3Ha4YeHull NOTYYEeHHbIX
JBUKCHMUSL. Gusuueckux senuduH.
3anuceiBaTh ypaBHEHUS PaBHOMEPHOTO "
PaBHOYCKOPEHHOTO MEXaHUUECKOTO JBMKCHHUSI.
OnpeneysaTs 10 ypaBHEHUSIM TTapaMeTPhl ABUKEHUSI.
Croorcenue ckopocmeti. HepaBHOMEpHOE JBUKEHUE. 2 Onpeneasith 1o rpaduKy 3aBUCHMOCTH KOOPJMHATHI OT
CpenHsst ckopocTb. MTHOBEHHAsI CKOPOCTb. BpeMeHH
VYckopenue.PaBHOYCKOpEHHOE IBH)KEHUE.
C80000HO€e nadenue men.Yckopenue c60600H020 2
nadenus.Y paBHEHNE PaBHOYCKOPEHHOTO JIBHYKEHUSI.
I'paduik paBHOYCKOPEHHOTO JTBUKEHUS.
IIpakTHyeckoe 3ansaTHe Nel «BoruncineHns HEU3BECTHBIX 2 Onpeodenamep no 2paghuxy 3a8UCUMOCMU KOOPOUHAMbBL OM 85,7,12,14
BEJIMYMH, UCTIONb3ys ypaBHeHus PII/ u PYIII» BpEMEHU XapaKkmep MeXaHu4eckoeo O0BUNCEHUS, HAYAILHYIO
KOOPOUHAMy, KOOPOUHAMY 8 YKA3AHHbIU MOMEHM 8PeMeHU
CPNe2 PacueT TOpMO3HOTO ITyTH aBTOMOOHUJIS 4 Bb1uncjassTh HEM3BECTHBIE 3HAYEHUS
J[BU:KeHMe 110 OKPYKHOCTH € MOCTOSTHHOM 110 MOYJII0 2 I[lonuMaTh CMBICT OCHOBHBIX (U3WYECKHX BEJIUYUH, 815
CKOPOCTHI0. XapaKTepU3yIOIINX paBHOMEpPHOE JBIKEHHE Tela IO
LenTpocTpeMuTenbHOE YCKOPEHHE. OKPY>KHOCTHU
Mapamempeoi 08uxceHUs HebecHbIx mes. Onpeodenamp napamempul O8UNCEHUS HEOECHBIX Meil
Abconomno meépooe meno. 2 JaBaTp ompeseneHuss MOHATUI: aOCOIIOTHO TBEPIOE TEJIO, 816
IlocmynamenvHoe u 8pawjamenvHoe 08UdlCeHUe MOCTYMaTeIbHOE U BpalllaTelbHOE ABMKECHUE
abconromuo meepooco mena. Yano8as ckopocme, HaxoauTh 3HauyeHuss yrioBOl M JHMHEHMHOW CKOPOCTH,
yacmoma u nepuood 0opaujeHusl. YaCTOTHI ¥ TIEPHOJIa OOpaIeHus
IIpakTH4eckoe 3aHATHE Ne2 «Brpruncnenue 2 HaxoauTh 3HaueHHs YIIIOBOM UM JMHEHHOM CKOPOCTH, 817

NnepeMeIICHUA,CKOPOCTH, HEHTPOCTPEMUTCIIBHOT'O
YCKOPCHUA, MCpUoJa W 4YaCTOThI IIPpHU KpHBOHHHeﬁHOM n
MOCTYIAaTCIIbHOM JABUKCHUN

4acTOThl W Tepuoja OOpaleHus, LEHTPOCTPEMUTEITHHOTO
YCKOpEHUS
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Tema 1.2 3axkonnl fuHaMukunHeoToHA

10 | BzaumopeiicTBue Tes1. CioxkeHue CUJI. 2 JlaBaTb omnpeneneHusl TOHATHI: WHEPUUs, HHEPTHOCTH, 818-24
Ilepsblii, BTOpOI U TpeTHii 3akoHbl Hb0TOHA. Macca, CHJIa, PABHOJCHUCTBYIOIIAA CHJIA, HWHEpPLHAIbHAA
SlBnenne wHeprmu. Macca u cwina. VHepuumanbHbIe CHCTeMa OTCUETA, HeUHEPYUATbHASL CUCTNEMA OMCUEMA
CUCTEMBI OTCUETA. Beigeasite neiictBua Ten apyr Ha apyra Omnpenensitb
Ipunyun omunocumenvrnocmu I anunes. PaBHOJICHCTBYIOIIYIO CHITY IBYX U O0Jee CHIIL.

T'eoyenmpuueckas u  2eruoyeHmpuyeckas  Cucmembl ®opMy/JIMpPOBATH TIEPBBIA, BTOPOH W TPETUH 3aKOHBI
omcuéma Herorona

11 | Jlaboparopnasi pabora Nel «MccnenoBanue IBHKCHUS 2 H3MepsATHLCHIIBI B3aUMOIEHCTBUS TE OTYeT
TeJa Mo ICHCTBHEM TIOCTOSTHHOW CHITBI»

12 | IlpakTuyeckoe 3ansaTue Ne3 «HaxoxaeHne HEM3BECTHBIX 2 I[IpumeHnsiTh MepBbIii, BTOpOi U TpeTuil 3akoHbl HbroTOHa 823
BEJIMYUH, UCTIOJIB3YS 3aKOHBI HhIOTOHA» NIPY PEUICHUN PACUETHBIX U HKCHEPUMEHMANbHLIX 3a]1aY.

Tema 1.3Cuiibl B MEXaHUKeE 14 u.
13 | 3akon BceMHMpPHOro TAroreHusi. ['paBUTaLIMOHHAA 2 IlepeuncisiTh BUIBI B3aMMOICHCTBHSI TEJI U BUJIBI CUJT B §27-29
nocrostHHass. Cuna tsxectu. Cuna msadsxcecmu Ha Opyeux MEXaHHKE.
naanemax. Ilepsas kocmuueckas ckopocmo. Jleudicenue JlaBaTh ompeJiesieHle OHATUI: CUJIa TSXKECTH, nepeas
HebeCcHblX mell U CNYMHUKO8 Kocmuyeckas ckopocms. ©@OpMyJIMPOBATH 3aKOH
BCEMHPHOTO TATOTEHUS U YCIOBHS €r0 MPUMEHUMOCTH.
IIpuMeHsTh 3aKOH BCEMHPHOIO TATOTEHHS INPH PELICHUU
KOHKPETHBIX 3a/1ay.
BbIYHCAATH CHITY TSOKECTH
14 | Bec ¥ HEBECOMOCTbD. 2 JdaBaTtb omnpeneneHue TMOHSITUH: BEC, HEBECOMOCTb, 831,33

nepezpysKa.

CPNe3Hanucanue pnokinanoB «PeakTUBHOE ABHKEHHEN, I'oToBUTH Ipe3eHTalMU U COOOIIEHUS O MOBEJEHUU Tel B

«[Ipumepbl  peakTUBHOrO  JABWXKEHHS B  IPUPOJE», 6 YCIOBHSIX HEBECOMOCTH, O MOJETAX YelloBEeKa B KOCMOC, O

«Hayunas pnesrensHocTh LlnonkoBckoro», «Hayunas JOCTHD)KEHUSIX Halllel CTpaHbl B MOANOTOBKE KOCMOHABTOB K

nearenbHocTh KoposieBay 10JIETaM B YCIIOBUSIX HEBECOMOCTH.

15 | IIpakTuyeckoe 3anatue Ne4 «Pacuer Tpaexkropun 2 BeruncasaTe Bec Te. 830,32
KOCMHMUYECKHX KopaOneil. Ormpenenenue Beca Tena, Pabomamv 6 nape unu epynne nNpu  6bINOJIHEHUU
JIBMDKYIIETOCS ¢ YCKOPEHUEM BBEPX U BHU3) NPAKMUYecKux 3a0anuil.

16 | Cuabl B MeXaHHKe. 2 Pacno3naBaTh, BOCIPOU3BOJUTh U HAOIIOAATh pa3iMyHbIe 834,36
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Cunel ynipyroctu. 3akoH ['yka.Cuisl TpeHus.

BUIBI 1ehOpMaIvy Tedl.

DopMyJIHPOBATH 3aKOH I'yka, rpaHULbI ero
IPUMEHUMOCTH.

BbIUHCASAT, W HU3MEPATh CHIIY YHPYTrOCTH, >XECTKOCTB
HPY>KUHBIL.

Haxooumw ungopmayuio o nposasieHusx cunvl mpenus,
cnocooax eé ymenvbuleHus u YBeauueHus, poiu mpeHus 6
npupooe, mexxuke u Ovimy

17 | JlabopaTtopuasi padora Ne2 «l3mepenue KECTKOCTH 2 OmnpeneassiTb C  TOMOIIBIO  KOCBEHHBIX  HM3MEpPEHUH OTYeT
MIPYKUHBDY KECTKOCTb MPYKUHBI.
PabGorars B nape.
18 | JIabopaTtopuasi padora Ne3«U3mepenue rorddummeHTa 2 OnpeneasTs c MTOMOIIIBIO KOCBEHHBIX OTYeT
TPEHUS CKOJIbKEHHS U3MEpPEeHUIK03(PPUIIMEHT TPEHUS CKOJIbKEHUSI.
Boiagnames sxcnepumenmanvHo 8eluduHbl, Om  KOMOPbHIX
3a8UCUM CUTIA MPEHUSL CKOJIbIHCEHU.
19 | lIpakTu4eckoe 3anaTHEe NS «Bbluncnenue cui TpeHus, 2 HUcnoab3oBath GOpMyNy Uisi BBIYUCICHHUS CHJIBI TPEHUS OTYET
YOPYTOCTH CKOJIbKEHUS TIPU PEILICHUH 3a/1a4.
BoiuncasTh cuily ynpyroctu, 5k€CTKOCTh IPY>KHUHBI.
Tema 1.43aK0HbI COXpaHEeHUs UMITYJIbCA 44,
20 | Umnyasc Tesa. Ummyiabc cuiibl. 3aKOH COXpaHEHUsA 2 JaBarb omnpeneneHus MNOHATUN: MMIYJIbC MaTepUAIbHOU 838
HMIIYJIbCA. TOYKH, UMITYJIbC CHJIbI, UMITYJIbC CHUCTEMbI TEJ, 3aMKHYTas
PeakTuBHOE ABMKEHUE. CUCTEeMa TeJl, PEaKTUBHOE JIBIKEHUE, peaKmusHas CUld.
®opMyIHPOBATh 3aKOH COXPAaHEHUS HMMITYJIbCA, TPAHHIIBI
€ro MPUMEHUMOCTH.
21 | IlpakTH4eckoe 3aHATHEe Ne6 «BblunciieHne uMIyibca 2 CocTaBasiTh ypaBHEHUS, ONIMCBIBAIOIINE 3aKOH COXPAaHEHUS 839, otuer
Teja, CUJIbl, CKOPOCTH U MacChl TeJla, UCTOJb3ys 3aKOH UMITYJIbCa B KOHKPETHON CUTYallUH.
COXPaHEHUS UMITYJIbCa» Haxoauth,  uUCHONB3yd  COCTaBIEHHOE  YypaBHEHHE,
HEU3BECTHBIE BEJIMYMHBI.
Tema 1.53aKk0H coxpaHeHHs1 MeXaHHYECKOI IHEPTHH 6 4.
22 | Padorta cuibl. MOIIHOCTb. 2 JlaBaTh ompenesnieHUe MOHATHUNA: paboTa CHIIbI, MOILIHOCTb, 840

KHHCTUYCCKAsT SHEPTHUA, NMOTCHIHAJIbHAS SHEPTUd, I10JIHAA
MCXaHNYCCKasA DOHCPIUuAa
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23 | Kunerndeckas SHEpTrusl. 2 JlaBaTh ompejelicHUe MOHATUH: paboTa CHIIBI, MOIIHOCTD, 841-46
Paborta cunbl Tsokectu. IloTeHnmanbHas SHEprusi Tena B KWHETHYECKasi PHEPrus, NMOTEHIMAIbHAs SHEPrusi, MOJHas
IpaBUTAlMOHHOM  1mosie. Pabota cuiibl  ympyrocr. MeXaHUYeCcKasi JHEPI sl
[lorenumanpHast SHeprust ymnpyro aeopMUPOBAHHOTO
Tena. 3aKOH COXpaHEHMs] MEXaHUYECKON SHEPTHH.

24 | IlpakTtuyeckoe 3ausitue Ne7 «Bbrumcinenue sHepruu, 2 HaxoauTh 3HaueHus QU3NYECKUX BEIUYMH: pabOTHI CHUJIBL, 842,47
paboThl ¥ MOIITHOCTH» paboOThl CUJIBI TSYKECTH, paObOThl CHUJIBI YIIPYTOCTH, PabOTHI

CHIIBI  TPEHHWs, MOIIHOCTH, KHHETHYECKOH OSHEpTHH,
W3MEHEHUS  KUHETHYECKOW DHEPruM, MNOTEHIMAJIbHOU
SHEPTUU Tell
Tema 1.6/luHamMuKa BPAIIATEJIbHOI0 ABHKEHUS 4 4.
a0CoJIIOTHO TBEP/IOTO TeJia

25 | Ocnognoe ypasnenue OUHAMUKU 8PAUAM EIbHO20 2 Jlasamo onpedenenue noHAMULL:  Y2ll080€  YCKOpeHue, 848
osuicenun. Yzanosoe yckopenue. Momenm cunvl. Momenm MOMEHM CUTIbl, MOMEHmM UHEpYUU meepoo2o meid, MOMEHm
unepyuu meepoozo mena. Momenm umnynoca. 3akou UMAYIbCA, KUHEMUYecKdas SHepeus abCoNomHO meepoo2o
COXpaHeHUss MOMEeHMA UMNYIbCA. mena.

Haxooumpu 6 numepamype u 6 Unmepneme unghopmayuio o
npumepax npakmuiecko2o NpuMeHeHus 3aKOHA COXPAHEeHUs
UMAYIbCA, O 2UPOCKONe

26 | Kunemuueckas snepeus abconomuo meepoozo mend, 2 Jlasamb onpeoenenue nOHAMUU: KUHEMUYECKAsl DHep2us 849,50

8PAUAIOUE20Cs OMHOCUMETbHO HeNOOBUNCHOU OCU. abconomno meepoo2o meid.
Tema 1.7Craruka 4 4.

27 | PaBHOBecHe MaTepPHAJIBLHON TOYKH M TBEPIOTO TeJia. 2 JaBarb ornpezieneHUe MOHATUN: PaBHOBECHE, YCTOMYHMBOE 851
Buner paBHoBecus. YciaoBus paBHOBecHs.. MOMEHT CHITBIL. paBHOBECHE, HEYCTOMYMBOE paBHOBECHE, O€3pa3IUnyHOE

paBHOBECHE, TIJICUO CHUJIIbI, MOMEHT CHUJIBI.
IlepeuyuncasiTh ycIOBHUS PaBHOBECHUS MAaTEPHAIILHOM TOUKU U
TBEPIOTO TeENA.

28 | PaBHoBecne :KMAKOCTH W ra3a. JlaBneHue. 3akoH 2 JaBaTp ompeeneHre MOHSTUN: paBHOBECHE KUIKOCTH H 852

COXpaHEHHUs SHEPTUU B TUHAMMKE KHUIKOCTH. rasa
Tema 1.8 OcHOBBI THIPOMEXaHHUKH 6 4.
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29 | laBienue. 3axkon Ilackansi. PaBHoBecue KUIKOCTH U 2 JaBath omnpezieneHre MOHATAN: HEC)KUMaeMas )KHIKOCTb, , 853,54

30 | raza. 3akon Apxumena. [1naBanue ten. /[euscenue TUAPOCTATUYECKOE  JaBJIEHUE, JAMUHAPHOE  medeHue,
ocuokocmu. 3axon bepuynnu. ¥Ypaenenue bepruynnu 2 mypoyneHmnoe meveHue.

®opmyaupoBarb 3akoH Ilackamsa. IIpuMeHSITH 3aKOH
[Mackans mist 0OBSICHEHUS TUAPOCTATHYECKOTO ITapaoKca,
JUIi  OOBSICHEHHsT TPWHIMIA JCWCTBUS THUAPABINIECKOTO
npecca U BEIYUCIICHHSI €r0 TTapaMeTpOB.

D opMyJIHPOBATH 3aKOH ApXUMesa.

31 | IlpakTHyeckoe 3aHATHE Ne§«BrlunciieHne HEM3BECTHBIX 2 IIpumensiTh 3akoH Apxumena JUid pelIeHHs 3ajad. 855

BEJIMYUH HUCTIOJIb3YsT OCHOBBITHAPOMEXaHUKU U CTATHKID PaccunThIBaTh IUIOTHOCTH TeN 10 WX TOBEICHUIO B
KHUJIKOCTH.
Paznen |l. Moaekyasipuas pusuka u TepMoauHaMuka 46 4.
Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 12 4.
teopun (MKT)

32 | MojekyJsipHO-KMHETHYeCKAasi Teopusi 2 JaBatp omnpezneneHue NOHITUNA: OpPOYHOBCKOE JIBUYKEHUE, 856-58
(MKT) ctpoenus BemectBa W €€ SKCIEPUMEHTAIIbHBIC muddysus, OTHOCHWTENIbHAsE ~ MOJICKYJIsApHas  Macca,
J0Ka3aTeNbcTBa. bpoyHOBCKOE IBUKEHHE. KOJIMYECTBO BEILlECTBA, MOJISIpHAs Macca, MOJIeKyja, mMacca

MOJIEKYJIbI,CHIIbI B3aUMOJICHCTBUS MOJIEKYIL,
MKT,Muxpockonuueckue napameTpsl. [lepeunciasaTe
CPNe 4 HaGmronenue siBieHus mudy3uu U KUNCHUS 4 ocHOoBHbIe TmoiokeHuss MKT, npuBoauTs mTpUMEpHI,
KUAKOCTEH pe3ynapTaThl HAOMIOJEHWM U OMUCHIBATH JKCIEPUMEHTHI,
JTOKa3bIBAIOIINE UX CIIPABEIJINBOCTD.

33 | Temneparypa u TensioBoe paBHoBecue. [1lkane! Llenbcus 2 JaBaTh omnpeneneHre TOHSATUH: TEIUIOBBIE  SIBJICHMS, 862,63
u KenbBuHa. AOcodioTHas TemiepaTrypa Kak, Mepa CpenHsisi  KUHETHYeCKass OSHEpPrus  MOJIEKYNIbl,  CHJIbI
CpeIHEHKNHETHYECKOWIHEPTUUTETIIOBOTOIBI>KEHUSYACTH B3aMMOJICIICTBUSL  MOJIEKYJ, aOCOJIOTHas TeMIeparypa,

11 BEUIECTBA. TEIJIOBOE paBHOBECHE.
OnuckiBaTh CcrocoObl  M3MEpPEeHHs  TeMIlepaTyphl.
CpasuuBatsb mkans! Kenpsuna u Llenscus.
34 | Cunbl  B3aMMOJEHCTBHSI  MOJIEKYJ B Pa3HbIX 2 JaBaTp omnpeneneHue MNOHATHM:CWIBI  B3aUMOICHCTBHS 859,64

arperaTHbIX COCTOSIHUSIX BellecTBa.
Mogens «uaeanbHbI ra3y. JlaBinenue raza. CBa3b MEXIy
JABJICHUEM W CPEIHENM  KHUHETHYECKOW  JHEprueu

MOJICKYII, HacaabHbBIN ra3, MakKpOCKOIIMYCCKUC MapaMCTpPHhI,
JaBJICHHC Tra3a.
OOBSICHATL OCHOBHEIC CBOMCTBA arperaTHbIX COCTOSIHUM
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IMOCTyaTCJIbHOI'O TCIIJIOBOT'O JABMKCHU A MOJICKYJI
nACaJIbHOTIO Ira3a.

BellecTBa Ha ocHoBe MKT.

CPNe5 CocraBiieHHE TMpE3EHTALMK MHUKPO TPyHIIaMU: 8
«CBOJCTBa IJIA3MBI H €€ IPUMCHCHUE)

35 | [IpakTuyeckoe 3aHaTHe Ne9 «OnpeneneHne MacChl | 2 Paborath B mape, rpymie Mpy BBIMOJTHCHUN MPAKTHYECKUAX OTYeT
DA3MEDOB MOJIEKYIL, 3609JHOTHOI71 TEMIIEPATYPHI, TABICHUS 3a1aHuiA.

Y CpeIHEeH KHHETUYEeCKON YHEPTHH YaCTHID)

36 | OcHOBHOEe YypaBHeHHE MOJEKYJISIPHO-KMHETHYECKOH 2 CocraBasats ocHoBHOe ypaBHeHne MKT uaeansHOTO rasa 860,61
TEOPHUH U1€ATHLHOI0 ra3a.

37 | lIpakTHyeckoe 3aHATHE Nel0 «Haxoxxnenne 2 CocraBiaarhb ypaBHEHHE, CBSI3BIBAIOIIIEE JTaBIICHIE 865, oTuer
HEU3BECTHBIX BEJIWYHH, WCIIOJIB3ys OCHOBHOE YPaBHCHHE UJCATLHOTO Ta3a ¢ aOCOJIFOTHOW — TeMIieparypoid, B
MOJICKYJISIPHO-KHHETHIECKOW TCOPHH Ta30B» KOHKPETHOU CUTYAIHH, HAXOIHUTh, UCTIOJTB3YS

COCTaBJICHHOE ypaBHEHUE, HCM3BECTHHIC BEJTMUNHBI
Tema 2.2 YpaBHeHHsI COCTOSIHUS ra3a 6 4.

38 | YpaBHEHME COCTOSHUS UACAIHHOTO Ta3a. 2 CocTaBJATh, YpPaBHCHHE COCTOSHUS HWICATBHOTO Taza u 866,68
VYpaBaenue MenaeneeBa— Kianeiipona. ypaBHeHne MeHneneesa—KianeiipoHa.

39 | U3zonpoueccel. ['a30BbIE 3aKOHBI. 2 IIpeacraBiasaTh B BUje rpad kOB N30XOPHBIN, H300apHBIN 1 867,68

W30 TEPMHUYECKHUH MTPOIECCHI.

40 | lIpakTH4eckoe 3aHATHE Nell«Haxoxnenue 2 HaxoauTh,  HCIONB3ys  COCTAaBJIEHHOE  ypaBHEHHE, ortuer, §69,70

HEW3BECTHBIX BEIIMYMH, UCIIONIB3Ys YPAaBHEHUE COCTOSHHS HEH3BECTHEIE BeYHHEL
Tema 2.3 OCHOBBI TEPMOJIMHAMHUKH 14 y.

41 | BHyTpeHHsIsl JHePTHU. 2 JaBarb omnpeneneHue MNOHATUN: TEPMOJUHAMUYECKAs 879,80
TepmoauHaMuyeckas cucteMa u €€ paBHOBECHOE cUCTEeMa, H30JIMPOBAaHHAS TEPMOJMHAMHYECKAs CHUCTEMA,
cocrosiHue. PaboTa u Teruionepenada Kak criocoObl PaBHOBECHOE COCTOSHHE, TEPMOJMHAMUYECKUH IpOoILecc,

W3MEHEHWMsI BHYTPCHHEH SHEPTUH. BHYTPEHHSIS1 SJHEPTHUsl, BHYTPCHHSISI SHEPTHsI UJICATIbHOTO rasa
42 | KoanmuecTBO Tem10Thl. Tem1oéMKocTh. Pazosbie 2 JaBaTh omnpeneiacHUE TOHATHH: KOJIMYECTBO TEILIOTHI, 882,83
nepexoovl. YpaBHEHHE TEIJIOBOTO OanmaHca. yaenpHas ~ TeIJIOTa  IJIaBJ€HMs, YAeNbHas  TeIyoTa
napooOpa3oBaHus, yelabHas TEIJI0Ta CTOPaHHs TOTLINBA.
CocTaBisiTh ypaBHEHHUE TEIJIOBOTO OasiaHca
43 | 3aKOHBI TEPMOANHAMMKH. 2 JlaBatb  ompeneneHue  MOHATUI:  pabota B 884,85,87

I1epBblil 3aK0H TepMOIMHAMUKU. ATabaTHBIN Ipoliecc.

TEPMOJMHAMHUKE, aouabamuvlii  npoyecc,  OOpaTUMBIi
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HeobOpaTuMocTh TEIUIOBBIX MPOLECCOB. Bmopotl 3aKon
MepMOOUHAMUKY U €20 CIMAMUCMUYECKoe MOJIKOBAHUe.

nporecc, HeoOpaTUMBII Iporece

44 | lIpakTHyeckoe 3anaTne Nel2 «Pemenne 3a1a4 Ha 2 HaxoauTh 3HaueHUs BHYTPEHHEH OSHEpruu, wu3MeHenue | otyer, 881,86
3aKOHBI TEPMOANHAMUKH) BHYTPEHHEH 3HEpruu, paboThl HIICATFHOTO T'a3a, KOJIMYECTBA
TETUIOTHI.
CP Ne6 TloarotoBka cooOmiennii «TennoBbie ABUTaTENN» C Haxopurs, saseHue paoTEI HIEANEHOIO rasa no rpapuKy
ucnoJib3oBanneM MHTepHeT-pecypcoB 6 3aBUCUMOCTH JIaBJICHUS OT oObeMa TpH HW300apHOM
npolecce.
45 | KIIJ TtenjoBbix mMammH. [IpeoOpa3oBaHus SHEPrUH B 2 JlaBaTth oTpe/eIIeHUe TTOHSTHIA: HarpeBareb, 888,89
TEIUIOBBIX MamHax. [Juxn Kapho. XOJIOMWIBHUK, pabouee Teno, TerioBoW aBuratenb, KIIJ]
TEIJIOBOTO JIBUTATEIIS.
46 | IIpobnemvl s3HepeemuKu u OXpauna oKpyicarouieli 2 IIpuBOAMTH TPUMEPHI TETUIOBBIX JBUTATEIICH KOHCITIEKT
cpeovl
47 | IlpakTnueckoe 3ansatue Nel3d «Boruucnenne KII/I, 2 Boruucasars 3nauenus KI1/] Tenosoro nBuraresns OTYET
BHYTPEHHEH SHEPruu ra3za»
Tema 2.4 B3auMHble npeBpalieHus sKUIKOCTH U ra3a 4y
48 | B3aumHble mpeBpalleHus )XUAKOCTU U raza. HaceleHHbie 2 JaBaTb omnpenercHue MOHATHI: UCHApeHUE, KOHJICHCAIINS, 8§71-73
1 HEHACBIIICHHbIE MapHl. /asnenue HacblyeHHO20 napa. KUIEHUE, JMHAMUYECKOE DPAaBHOBECHE, HACHILIEHHBIA map,
Kunenue. Brasicnocmo 6030yxa. HEHACBIUICHHBIA  Tap,  Kpumuuyeckas  memnepamypa,
memnepamypa Kuneuus,, adCoIOmMHAsl 61ANCHOCMb 8030YXa,
OMHOCUMENbHAS BIANCHOCTb 8030YXA.
Haxooums ungopmayuro, 2omosums npezenmayuu u
CO00WeHUs O GIUAHUU BIANCHOCMU 8030VXA HA NPOYECChL
JHCU3HEDesIMEeIbHOCMU 4ell08eKd
49 | JlabopaTtopHas padora Ned «l3mepeHue BIAKHOCTU 2 H3zmepamp 61a2cHOCMb 8030YXA € NOMOUWDBIO 2USpOMempa U oruer, 874
BO3JIyXa» ncuxpomempa. Onucvieams YCmMpoUCcmeo 2uzspomempa u
ncuxpomempa. Onpeodenams OmMHOCUMENbHYIO G1ANHCHOCHb
CPNe7 IloarotoBka cooOmeHuit 00 0COOEHHOCTAX no ncuxpomempuyeckou maoauye.
TEIJIOBOTO paciupeHus Macna, 0 3HaYCHUU 6 Haxooump abCcoNomHuyI0 BIIANCHOCT 6030yxa,

KalmUJUIPHOCTH, BA3BKOCTHU JJIS1 CBOEM CIIENHaIbHOCTH

napyuanvHoe  O0deieHue, OMHOCUMENbHYIO  GIANCHOCHIb
6030yxa,
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Tema 2.5 Kuakocrtu 6 4.
50 | Mogenb cTpoeHus KuakocTu. [loBepXHOCTHOE HATSHKEHUE. 2 JdaBaThb onpeneneHue NOHATHI: CUJIbI TOBEPXHOCTHOTO 875,76
Cmavueanue u necmadusanue. HATSDKCHHSI, KOOPQUITUEHT MOBEPXHOCTHOTO HATSDKCHUS,
NOBEPXHOCMHASL IHEPUsL.
51 | Kanunnapwo 2 Oo0vACHAmMb NPUYUHY OBUNCEHUSL HCUOKOCMU NO 876
KANULISIDHLIM MPYOKaAM.

52 | lIpakTuyeckoe 3anaTue Nel4 «OmnpesneneHne BIaXHOCTH 2 Paccuumuvieams evicomy noowsmus (onyckanus) #cuokocmu otuer, 877

BO3/IyXa, IOBEPXHOCTHOTO HATSDKEHHUS JKUJIKOCTEI 1O KANUJLIADY.
Tema 2.6 Tépasble Tesa 4 4.

53 | Mogenbp ctpoeHust TBEPABIX Ten. Kpucrammmyeckue wu 2 Jlasamwb onpedenenue noHAmMuil: KpUCMaiiuyecKkoe meio, 878
amop(HsbIe Tena. Mexanuueckue ceoticmea meépovlx meil. amopgHoe meno, aHu30mMponusl.
Kuoxue kpucmannvt IHepeuucnamp ceoticmea meépovix mei

54 | Jlabopatopuasi padora NeS «M3yuenue pedopmaruu 2 Bprancisate MeXaHMYECKOE HAPSHKEHUE OTYET
PaCTSHKEHUS

Paznen 3. OcHOBBI dj1eKTpoAHHAMHUKH 56 4. (14+18+10+6+8)
Tema 3.191eKTpocTaTHKA 14 4,

55 | DuekTpuueckuii 3aps. 3akoH COXpaHeHHUs 2 JaBarb omnpeneneHre MNOHATHN: DIEKTPUYECKUNM 3aps, 890,91
IEKTPUYECKOI 0 3apsijaa. dJleKTpUYecKoe 3JI€MEHTapHBIN ANEKTPUYECKUI 3apsi, TOYEYHBII
B3anmoeiicteue. 3akon KyJsiona. ANEKTPUYECKUIl 3apsiji, CBOOOIHBIN NEKTPUUECKUA 3apsi.

Pacno3HaBaTh, BOCIIPOU3BOAUTH U HAONIOATh pa3nyHbIC
CIOCOOBI AIIEKTPU3ALIUU Tell.

@opMy/IHpPOBAaTh 33aKOH COXPAHEHUS DIEKTPUUYECKOTO
3apsaa, YCIOBUS €ro IPUMEHUMOCTH

®opmyaupoBath  3akoH  Kynona,  ycioBus — ero
PUMEHUMOCTH.

56 | IlpakTu4yeckoe 3ansaTue NelS «Berancnenue 2 CocraBasiTh ypaBHEHHUE, BbIpaxkaromiee 3akoH Kymona, B oruer, §92
AIIEKTPUYECKUX BETTMYHH, UCTIOb3Ys 3aKOHbI KyrnoHa u KOHKDETHbIX ~ CHTyalusX.  OHpefensiTh,  HCIOJb3ys
COXpaHCHHS SNCKTPUICCKOTO 3apiia» COCTaBIIEHHOE ypaBHEHHUE, HEU3BECTHHIC BEJTHMUNHBI.

CP Ne8 TToarotoBka cooOrienuii «IllapoBas MOJIHUS 4
57 HanpAa)K@HHOCTb M NOTEeHLUMaN 3NEeKTPOCTaTUYECKOro JaBarb omnpenereHue MOHATHIA: 3JIEKTPUUYECKOE MOJIE, 893-96,

nonsa, CBA3b mexay HUMWU.bu3Kkodelicmsue u

HaprI)KéHHOCTL, JIMHHUH HaprI)KéHHOCTI/I, MNOTCHIHNAI
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dasbHoOdelicmeue. JINHUM HANPAXKEHHOCTU U
9KBUMOTEHLMANbHbIE MOBEPXHOCTMU.

QJICKTPUYCCKOTO TII0JIsI, PA3HOCTb IMOTCHUOHUAJIOB, OSHEPIUA
SJICKTPUYCCKOTO I10JIA, SKBUIIOTCHIIMAJIbHAA ITIOBCPXHOCTD.

[IpyHUMn  Cyneprno3unuu  SIEKTPUYECKUX  ITOJIEH. 2 H300paxkarh 37I€KTPUUECKOE I10JI€ C MOMOULIBIO JTUHUN

58 | Pa3HOCTH MOTECHITHAJIOB. HANPSOKEHHOCTH. 99-101

59 | DaekTpuueckasi émkocTb. Konmencarop 2 JdaBatp OTpe/esieHue HOHSTUMN: MOJIIpU3aLUs 898,103,104

60 | Ilposoonuku  u  OudsneKmpuku 6  IeKMPUUECcKOM 2 JDJIEKTPUKOB, JIMDJIEKTPUYECcKas MIPOHUIIAEMOCTb
noae.nepaus NeKmpu4ecko2o noJis. BELIECTBA, ANEKTPOEMKOCTb, KOHAEHCATOD.

Onucevlieamev npunyun Oeucmeusi 2J1eKmpoCmamuyecKol
3auumeoi.

OO0bsICHATL  YCTPOMCTBO W NPUHLUI  JEHCTBUA,
PaKTUYECKOE 3HAYCHNE KOHACHCATOPOB.

61 IIpakTtuyeckoe 3anarue Nelé6  «Bwruucnenue 2 BeruucasaTe  3HaYeHUsA  DIEKTPOEMKOCTH  INIOCKOTO OTYET,
ANIEKTPUYECKOM  €MKOCTH  KOHJEHcaropa, pa3HOCTH KOHJIEHCATOpa, 3apsia KOHJEHcaTopa, HaIlpsDKeHUs Ha 897,102,105
MTOTEHITNAJIOB) oOKJlaKax  KOHJEeHcaropa,  MapaMeTpoB  IJIOCKOTO

KOH/IEHCaToPa, SHEpPrun NIEKTPUYECKOTO HOJIst
3apsKEHHOTO.
Paccuumuoieamp 06wy émKocmb cucmemul
KOHOEHCAMOpOa.
Tema 3.2 3aK0HBI NOCTOSAHHOI'O TOKA 18 4.

62 | [locrosiHHbIl ~ snmekTpuuyeckuit  Tok.  Cumia  TOKa. 2 JlaBaTh ompeneneHUe MOHATUN: JEKTPUUYCCKUNA TOK, CHJa 8106-107

ComnpotusieHue. TOKa, BOJbT- aMIEpHAs XapaKTEPUCTHUKA, SJIEKTPHUUECKOE
COIPOTHUBIIEHUE.
IlepeuncJsiTh yCIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOIO
TOKa.
®opmy.aupoBaTh 3ak0oH OMa Julsl yyacTKa LeNH, YCJIOBUS
€ro NPUMEHUMOCTH.

63 | [locnenoBaTenbHOE M MapajuleIbHOE  COCAMHEHUS 2 3HaTbGOPMYINIBl U BBIYUCIECHUSOOMIET0 CONPOTHUBICHUS 8108
IIPOBOJTHUKOB. yyacTKa IIeNH MpH MOCIEA0BAaTeIbHOM U MNapaljelbHOM

COEJMHEHUHU TPOBOJHUKOB, NMPH CMEIIAHHOM COEIMHEHUH
IPOBOJTHUKOB.
64 | IlpakTuyeckoe 3ansaTHe Nel7 «Bpruncnenue cuiibl Toka, 2 BpInoHATL pacy€Thl CUJI TOKOB M HANIPSHKEHUM, TIIIOTHOCTHU ortuer, §109

IIJIOTHOCTH TOKa»

TOKa.

23




65 | JlabopaTtopHas pabota Ne6 «M3yuenue 2 HccaenoBath 3KCIEPUMEHTATIBLHO 3aBUCUMOCTH CHIIBI TOKA OTYeT
[IOCJIEIOBATEIPHOTO U MApaJUIeIbHOTO  COEAMHEHMUS B IIPOBOJIHUKE OT HANPSHKEHUS U OT COMPOTUBIICHUS
IIPOBOTHHKOBY IPOBOJHUKA.

IToab30oBaThCsl aMIEPMETPOM, BOJIBTMETPOM, OMMEMPOM.:
YUUTBIBATH ~ OCOOCHHOCTH  W3MEPEHUSI  KOHKPETHBIM
npuOOpoM U TMpaBWJia MOAKIIOUEHUS B DBJIEKTPUUYECKYIO
1Eb.

66 | [IpakTuueckoe 3ausitue Nel8 «BrruncieHue cuibl TOKa, 2 PaccuurbiBaTh 00111€€ CONMPOTUBIICHUE y4acTKa ILIEMH TMPHU OTYET
HaIpsDKEHUS M COTPOTHUBIIEHUS MPHU MOCTIEA0BATEILHOM H MOCIIEZIOBATEIbHOM W NApauIeIbHOM  COEIMHEHUU
napajuieIbHOM COESAMHEHUH MTPOBOAHUKOB) MIPOBOJHUKOB, NPU CMEUAHHOM COEOUHEeHUU NPOBOOHUKOS.

BeinotHATL pacuy€Tel CUI TOKOB M HAalpsOKEHUH B
PA3IMYHBIX AICKTPUIECKUX TIETISX.

67 | Dnexrpoasmwkymas cuna (3/C). 3akon Oma s OJTHOM 2 D opMyaupoBaTh 3ak0H OMa IS OJTHOM 1IETIH, YCIIOBHS 8111-112
AIIEKTPUYECKON LIETH. €ro MPUMEHUMOCTH.

JdaBaThb onpeiesieHUuEe MOHATHI: BOJbTaMIIEpHas
CP NeO Pemenue 3amady Ha ONpeAeSICHHE MOIIHOCTH XapaKTePHUCTUKA, JIEKTPUIECKOE COMPOTUBIICHHE,
AIIEKTPUYECKOT0 TOKa, 3aKOHBI OMa, AJIEKTPUUECKHE LU 8 CTOPOHHHE CUJIbI, 3JICKTPOIBMKYIIIAs CUJIA.

68 | JlabopaTopuas padora Ne7 «IIposepka 3akona Oma Juist 2 Io/Ib30BaTLCSA AMITEPMETPOM, BOJBTMETPOM, OMMEMPOM: OTYET
ydactka uernu. Msmeperne 5/1C u BHyTpeHHEr0 YYUTHIBATh ~ OCOOCHHOCTH  HM3MEPEHHUS]  KOHKPETHBIM
COTIPOTHBIICHHA HCTOUHNKA TOKa» npuOOpoM U TMpaBUia MOAKIIOUEHUS B DJICKTPUUYECKYIO

LEIb.

H3mepsaTs 3Ha4YCHHE ANEKTPOIBIXKYIIEH CHUIBI,
HANpsDKEHUWE M CUJIy TOKAa Ha y4yacTKe e C TMOMOIIbI0
BOJIBTMETpPa, ammepMerpa U UUPPOBBIX  JaTYUKOB
HANPSDKEHUS U CHIIBI TOKA.

69 | PadoTa u MomHOCTh TOKA. 3aKkoH /Ixoyasi—Jlenna. 2 ®opMyIHpPOBaTh U UCIIOJIB30BATh 3aKOH /Lxoyns—IJlenna. 8110
CP Nel0 Pacy€Tr cTOMMOCTH 3JIEKTPOIHEPTUH B KBAPTHUPE. 4

70 | lIpakTu4yeckoe 3ansaTue Nel9 «Pemenue 3agay Ha 2 BbIuucasiTh, UCHONB3YsS  COCTaBJICHHOE  ypaBHeHwue, | oTueT, §8109,113
3aKoHbl [xoyis-Jlenna u OMa JUIst TIOJTHOM Lenmy HEM3BECTHbIE 3HaueHUs BeandyuH.Omnpeneasite paboTy u

MOIIHOCTh 3JIEKTPUYECKOTO TOKA, KOJIMYECTBO TEIUIOTHI,
CPNel1 Ompenenenne kod¢hduiineHTa mojae3Horo 5 o
BBIICTISIONICICS B TPOBOJHUKE C TOKOM, TpPHU 3aJaHHBIX

JIENCTBUSA QJICKTPUYICCKOTO YaiiHUKa

napameTpax
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Tema 3.3 DuekTprueckuii TOK B pa3JIMYHBIX cpeaax

10 4.

71 | DJaeKTpoHHAsi MPOBOAMMOCTbL METAJLIOB. 3aBUCUMOCTh 2 JaBaTb omnpejeneHne MOHITHI: HOCUTEIH JIEKTPUUECKOTO 8114-115
COTIPOTHBIICHUS IPOBOJHHUKA OT TEMITCPATYPHI. 3apsiaa, MPOBOUMOCTb.
Ceepxnposooumocme. JlaBaTh ompenciiCHHe TIOHATHH: CBEPXIPOBOJIUMOCTD,
72 | DuekTpuyecKuii TOK B MOJIyNPOBOHUKAX. 2 coOCTBEHHas TPOBOJMMOCTh, MPHUMECHAs IPOBOIUMOCTD,
CobcTBeHHAs U TPUMECHAs! TPOBOAUMOCTH. p—N-NIEPEXO/I. JJIEKTPOHHAs TPOBOAMMOCTb, AbIPOYHAs IPOBOAUMOCTh, p— 8116-118
73 | Ilonynposoonuxosulti Ouoo, mpaH3ucmop. 2 n-nepexoo.
Tlonynpoeoonukosvie npubopul. Obvachambs  meopuio  NPoOBOOUMOCMU — pP—N-Nepexood.
Ilepeuucnsams ochoghbvle ceoticmea p—n-nepexooa.
CPNe 12 HaxoxaeHue  NpPUMEpPOB  NPUMEHEHHS IIpuBoauTs IIPUMEPHI HCIIOJIb30BaHUS
MOJIYTIPOBOIHUKOBBIX TPUOOPOB. 4 MOJIYTIPOBOTHUKOBBIX IPUOOPOB.
74 | DileKTpUYecKHil TOK B 3JIEKTPOJIUTAX. 2 JdaBaTh onpeneneHne MOHATUSA AIEKTPOJIN3. 8119
Inekmponus3. Pacno3HaBarb ¥ ONKWCHIBATH SIBJICHHUS MPOXOKICHUS
ANEKTPUYECKOTO TOKA JIEKTPOJIUTHI.
CPNel3 ITpuMeHeHUE AIEKTPOIN3a B TEXHUKE 4 O0bsicHATH MeXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsOB B
pacTBOpax U paciiaBax 3JIeKTPOIUTOB.
[IpuBoaMTH MPUMEPHI NCIOJIB30BAaHUS AIIEKTPOJIN3A.
75 | IpakTuyeckoe 3ansaTue Ne20 «Pemenue 3a1a4 Ha 3aKOH 2 BbIYHCIATLHEU3BECTHBIC BEIUYHMHBI, HCIOJB3YsS 3aKOH ortuer, §122
AIIEKTPOJIU3a» ANEKTPOJIN3a
Tema 3.4 MarautHoe noJie 6 4.
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76 | MarHuTHoe ToJe. 2 JdaBaTtb omnpeneneHuss MOHATUA:  MAarHUTHOE  IOJIE, 81,2
Wunykuuss wmarautHoro mosis.  Bektop  MarHuTHOM MHAYKLUS MarHUTHOTO TI0JIsl, BUXPEBOE 110JI€, chila AMIiepa.
WHTYKIUH. HN300paxaTh MarHuUTHBIC JMHUU IOCTOSHHOTO MAarHuTa,
JleficTB€ MarHUTHOTO TIOJITHA NPOBOJHUK C TOKOM M IPSIMOTO ITPOBOJTHUKA C TOKOM, KaTyILIKK C TOKOM.
JBUKYILYIOCA 3apskeHHYro yactuny. Cunna Amiepa. Ha0aropaTh B3auMo/IeiiCTBUE KaTyIIKA C TOKOM U MarHura,
MAarHUTHOM CTPEJIKM M MPOBOJHHUKA C TOKOM, JEHCTBUSA
MarHUTHOTO TOJIS Ha JBIXKYIIYIOCS 3apsDKCHHYIO YaCTHUILY.
77 | Cuaa Jlopenua. [IpaBuio neBoit pyku. 2 HaBatb  ompenenenus  noHsaTui:  cwia  JlopeHua, 84,6
MaruutHble CBOICTBa BeulecTBa. Machumnas 3anuch (beppoMarHeTuK, MacHUMHas NPOHULAEMOCHb 8euiecmad.
ungopmayuu. dnekmpousmepumenvhvie NpUOOPUL. Obvacnamb npunyun Oelucmeus 1eKmpouUsMepumenbHulx
npubOpPo8, 2POMKO2080PUMEINs U INEKMPOOBULAMETISL.
78 | lIpakTHyeckoe 3ansaTHEe Ne21«Bpruucienus cun Amnepa 2 Ipumensith 3akoH AMmriepa U (HOPMYJIy Ui BBIYUCICHUS ortuer, 83,5
u Jloperua» cuiibl JIopeHIia npu penieHuu 3aaad.
Tema 3.5 DiekTpoMarHuTHAsE HHAYKIMS 8 u.
79 | SiBeHMe JJIEKTPOMATHMUTHON MHAYKUMHU. MarHuTHbBIN 2 JdaBathb OIpeaeIeHus TIOHSITHI: SIBIICHHE 87,8
80 | mortok. IIpaBmio  JleHma.3akOH  3JIEKTPOMAarHUTHOU 3JIEKTPOMAarHUTHOM HWHIYKIMK, MarHuTHbIM mnoTok, I/(C
WHIYKIIUH. WHIYKIIVH, WHIYKTUBHOCTb, CaMOMHAYKIIHS, SJIC
DIEeKTpOMAarHuTHOE IOJIE. CaMOMHIYKIINH.
Pacno3HaBaTh, BOCIpPOM3BOAUTH, HAONIOATh SIBICHUE
3JEKTPOMArHUTHOW MHAYKUUU. POpMYJIHPOBATh IPABUIIO
Jlenua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMHU, TPAHULBl €ro
IIPUMEHUMOCTH.
81 | IlpakTHYecKkoe npuMeHeHue 3aKOHA 2 daBathb onpenenaeHus HOHSTUH: UHAYKTUBHOCTD, 89,11
3JIEKTPOMATHUTHOM MHAYKIVH. camounaykuus, 9J1C caMoOMHAYKIUN.
82 | SIBnenue camMouMHIYKIUU. MHAYKTUBHOCTb. ODHEprus 2 Ilepeuncasitb  mpuMepsl  HUCHOJb30BAHUS  SIBJICHUS
MAarHUTHOTO TOJISI TOKA. 3JIEKTPOMArHUTHOW MHIYKIUU.
83 | [Ilpakruyeckoe 3austne Ne22 «U3yyenue sBieHuUs 2 HccienoBarp sBICHUE SIEKTPOMAarHUTHON MHIYKIIHH. oruer, 810,12

SHCKTpOMaFHHTHOﬁ HHIAYKIOUU»

PA3JIEJI 4. Kosieoanust u BOTHbI 32 4. (8+14+4+6)
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Tema 4.1 Mexanuueckue KoJie0anus 8 u.
84 | Mexanuveckue konebanus. CBoOoaHBIE  KOJIEOAHUS. 2 JlaBaTh ompeseneHus MOHATHI: KojeOaHus, KojeOaTeIbHas 813,14,16
Marematuueckui " MIPY>KHHHBIT MasITHUKH. CUCTEMa, MCXaHWYECKHE KOJICOaHWsS, TapMOHHYECKUE
[IpeBpamienuss PHEPruM TpU KoJIcOAHUAX. AMIUIUTYAA, KoJeOaHus, CBOOO/JHBIC  KOJICOAHUS, 3aTyXaromme
Mepuo, 4acToTa, (paza koseOaHui. KoJeOanusi, BBIHYXJICHHBIC KOJIe0aHusL, pe30HaHC,
85 | BeinyxneHHBIC KOJIeOaHUsI, PE30HAHC. 2 CMeIeHre, aMIUTUTYy/a, TMEepPUOoJ, YacTOTa, COOCTBEHHAs
CPNel4 Hamucanue JOKIamoB «YJIBTpa3ByK U €ro 6 yacToTa, (paza.
WCII0JIb30BAHNE B TEXHUKE U MEIHUITHHE)
86 | [IpakTHYecKoe 3aHATHE Ne23 «Omnpenenenne 2 OnpenenssiTe 1O ypPaBHEHUIO KOJIEOATEIHHOTO JBUKCHUS oruer, §15
aMIUTATYIbI, IIEPUOJIA, YACTOTHI B (Da3bl KOJICOaHMID napaMeTpsl KoeOaHusl.
87 | JlaGopaTopuas padora Ne8 «IIposepka 3aBUCHMOCTH 2 Hccneooeamsv  3asucumocms  nepuoda  Konebamuil OTYET
Tepro/ia KOJICOAHWI HUTSHOTO MassTHUKA OT JUTHHBI HUTH) MAMEMAMUYEcKo20 MAAMHUKA OM €20 ONUHbL, MACCbl U
AMIIUMYObl KOJIeOAHULL.
Tema 4.2 J1eKTpOMArHUTHBIE KOJIeOAHUS 14 .
88 | DyekTpoMarHuTHBIE KOJICOAHNS. 2 JdaBaTtb  omnpeneseHUss TOHATHM:  AJIEKTPOMAarHUTHBIE 817,18,19
Konebatenpubiii KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KoJieOaHus, KoJIe0aTebHbIN KOHTYP, CBOOO/THBIC
KoJIeOaHusI. AJIEKTPOMArHUTHBIC KoJIeOaHwms, asmoxonebanus,
Asmokonebanus. aemokoiebamenvhas cucmema.
M300paxkath cxeMy K0s1e0aTeIbHOTO KOHTYpa U OIHUCHIBATh
MPUHIIMII €r0 PabOTHI.
89 | Buinyoicoennvie nekmpomacHumHule Konebanusl 2 daBathb onpeneaeHus TIOHSTHH: BBIHYK/ICHHBIC 8§21
[lepemeHHbIH TOK. AEKTPOMArHUTHBIE Kose0aHus, MIepEeMEHHbIN
JNEKTPUUECKUN TOK. OOBSACHATHL NPUHUUI IOJyYEHUS
MEPEMEHHOTO TOKa, YCTPONCTBO TeHepaTopa IMEepeMEHHOTO
TOKa.
90 | Konodencamop u kamywka 6 yenu nepeMeHHO20 MOKA. 2 JlaBaTh omnpejeieHus MOHATHH: aKTUBHOE COMPOTHBIICHUE, §22,23,25
Pezonanc 8 yenu nepemenHo20 moxa. UHOYKMUBHOE CONpOmuUeeHue, eMKOCMHoe CONpomueieHue,
NOIHOe  CONpOmuslieHue  yYenu  NnepemMeHHo20  MmoKa,
NeCTByIOllee 3HAUYEHHWE CHJIBI  TOKa, JIEHCTBYIOIIEE
3HAUCHUE HAMPSHKEHUSI.
91 | lpakruyeckoe 3ausitue Ne24 «Borancnenune neprosa, 2 3anuceiBath popmyny TomcoHa. BeIYuCIATh ¢ TOMOLIBIO otuert, §20,24
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qucia KojaeOaHui B Koy1ebaTeIbHOM KOHTYpE, EMKOCTH U
WHIYKTHBHOCTH KaTYIIKK

dopmynsl  TomMcoHa mepuosy W YacTOTy CBOOOJHBIX
DIIGKTPOMArHUTHBIX ~ KoyieOaHwil. OmnpenensaT TEpUO,
4acTOTY, aMIUTHTYAy KOJICOAHUI B KOHKPETHBIX CUTYaIHIX.

92 | IlpakTuyeckoe 3ansitue Ne25 «Pacuer neiicTByromiero 2 3anuceiBaTh 3aKk0H OMa JUIsl LIETIHM IEPEMEHHOTO TOKA. OTYeT
3HAYEHUS CHJIbI TOKA, COIIPOTUBIICHMUS, HAIIPSKEHUS» HaxoauTp 3HaueHUs CUIIBI TOKA, HAIPSPKEHUS, aKTUBHOTO
COMPOTUBIICHUS, UHOYKMUBHO20 CONPOMUBTIEHUS,
EMKOCMHO20 CONPOMUBLEHUS, NOJIHO20 CONPOMUBTIEHUS]
1[eNU IEPEMEHHOTO TOKa
93 | Ilpouszeoocmeo, nepeoaua u nompeonenue 2 JlaBaTh OmpeNeNeHusT  TOHSTHUM: TpanchopmaTop, §26-28
INEeKMmpu1ecKoil IHepzuu. ko3¢ duueHT TpaHchopMaluu.
OnuceiBaTh  YCTPOWCTBO,  IPHHIMI  JEHCTBHI U
94 | Dnemenmapnas meopusmpancgopmamopa. 2 IpUMEHeHHe TpaHchopMaropa.
BoruncasaTs ko3¢pdunueHT TpaHnchopManui B KOHKPETHBIX
CPNel5 Hanmcanune COO0O0IIeHUI «[IpoGnembl CUTYyaLMSIX.
sHeprocOepexxenus», « Tpanchopmarops», «I'eHepaTopbD» 6 Ilepeuucnamo npuuuHvl nomepsb dHEP2UU U BO3MONCHOCIU
0J151 nosbluteHUs: F3PexmusHocmu e€ UCNOIb308AHUAL.
BecTn amckyccH0 O TOJIb3€ M BpENE DJIEKTPOCTAHIIMIMA,
apryMEHTHUPOBAaTh CBOIO TO3HIIHIO, YMETh BBICIYLUINBAThH
MHEHUE JIPYTHX YYACTHHUKOB.
Tema 4.3 Mexanu4eckue BOJTHBI 4 4.
95 | Mexanuueckue BOJHBL. [lonmepeuHble M MPOJOJIBHBIE 2 JdaBaTtb omnpeneneHus MNOHITUNA: MEXaHUYECKas BOJIHA, §29-32
BOJIHBI. DHEPrUs BOJIHBI. norepeyHasl BOJIHA, MPOJOJbHAas BOJHA, CKOPOCTh BOJIHBI,
JUIMHA BOJIHBI, (pa3a BOJIHBI
IlepeuyucasiTb CBOMCTBA U XapaKTEPUCTHUKU MEXAaHHUUECKUX
CP «IloaroroBka K sK3amMeHy» 8 BOJIH.
Ha3piBaTh XapakTEepUCTUKH BOJH: CKOpPOCTb, YacTOTa,
JUIMHA BOJHBI, pa3HOCTh (a3. Omnpenessitb CKOPOCTH,
YacTOTHI, [UTMHBI BOJIHBI, pa3HOCTH (a3 BOJH, 3anuUcbl8ams u
COCMAasIsims YPagHeHUue 2ApMOHUYeCcKoU be2yujeti 80JIHbL.
96 | Hnmepgepenyus u ougparxyus 6onn. 36yKoguvle 601HbL 2 ITepeuncasiTb CBOMCTBA U XapaKTEPUCTHUKU MEXaHMYECKHUX 833,34

BOJIH.
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Tema 4.4 J1eKTpOMarHuTHbIE BOJIHBI 6 4.
97 | DnexTpoMarHUTHOE NoJie. DINEKTPOMAarHUTHbIE BOJIHBI. 2 JaBaTp onpeneseHus NOHITUN: AJIEKTPOMAarHUTHOE IOJIE, 835
BuxpeBoe anekrpuueckoe moJe. BUXPEBOE IEKTPUUECKOE TIOJIE, HIEKTPOMArHUTHBIE BOJIHBI,
Ceoticmea 51eKmMpoMaASHUMHBIX GOJIH. CKOpPOCTh BOJIHBI, JJIMHA BOJHBI, (pa3a BOJHBI, 60.IHO8As
NOBEPXHOCMb, (poHmM  B0IHBI, VY, NIOMHOCMb NOMOKA
CPNel6  CocraBneHue MHMHH —HpoeKTOB  «BnusiHue U3TTYYeHUsl, MOYEYHbIL UCMOYHUK U3TYYeHUs, OTpPaKeHUeE,
SIIEKTPOMArHWTHBIX ~ BOJIH Ha JKWMBbIe opraHu3mel»y | 10 | mpemomiieHue, moriomeHne, uHTEpEepeHuus, Tudpakuus,
HaxoxxneHnne mnpuMepoB MPaKTHYECKOTO TMPUMEHEHUS MIOTIEPEYHOCTh, TOJIAPU3AIMA  AJIEKTPOMArHUTHBIX  BOJIH,
AIIEKTPOMATHUTHBIX U3IIYYEHUH B OKPY)KAIOIIEeM MUPE» pammocCBs3b, paouosoKayus, AMIUIATYIHAS MOJIYJISIIHS,
JICTEKTUPOBAHUE.
98 | Anama3oHbI 3JIEKTPOMAarHUTHBIX U3ITy4EHUH U UX 2 OO0BbACHATH PUHIMIIBI PATUOCBSI3U U TEIEBUACHHUS. 835,36
MIPAKTHYECKOE IPUMEHEHHE. Boigensats poar A. C. IlomoBa B H3y4eHUHU
99 | llpunyunsi paouocesaszu u menegudeHus 2 JJIEKTPOMArHUTHBIX BOJMH W CO3JIJaHUW  PAJUOCBSI3U. 837-43
OTHOCHTBCH C YBOKCHHEM K YYEHBIM M HX OTKPBITHSM.
OOOCHOBBIBaTh BaXHOCTH OTKPBITHS AIIEKTPOMArHUTHBIX
BOJIH JIJISl pa3BUTHS HAYKH.
PA3JEJL 5. OnTtuka 28 4.
Tema 5.1 CBeToBble BoJiHbI. ['eoMeTpuyeckas u 22 u.
BOJIHOBasl ONITHKA
100 | 'eomeTrpuueckas OIITHKA. [IpsimonnHeliHOE 2 JdaBaTh onpeneneHns MOHATHN: CBET, TIe€OMETpHYECKas 844
pacrnpocTpaHeHue CBeTa B OAHOPOTHON cperie. OTITHKA, CBETOBOM JIy4, CKOPOCTb CBETA.
DopmyanpoBaTh NpuHLMI | TOHTreHca.
101 | 3akoHbl OTpaxkeHuss U mpenomiieHus cBeta. llomHoe 2 JaBaTh onpeneneHus MOHATHN: OTpaKCHHE CBETa, 845-48
OTpa)keHHUE. IpeOMIIEHUE CBETa, II0JIHOE OTpPaXEHHWE CBeTa, Yroj
NaJIeHUs,  yroll  OTPaKEHHUs, Yroid  MPeIOMJICHHUS,
OTHOCHUTEIIbHBIM TOKa3aTeNnb MpeloMIIeHUs, aOCOITIOTHBIN
nokasareinb mnpenomiieHus. DopMyJHpOBATH  3aKOHBI
OTpaXXEHHsI M  TPEIOMJICHHUS CBETa, TPaHUIBl  HX
MPUMEHUMOCTH.
102 | ®opmyna ToHKOM MUH3BL. ONTHYECKHE TPUOOPHI. 2 JaBaTtp onpeneneHus NOHATHA: JUH3a, (QOKYCHOE 850-52
CP Pemenue 3a1a4 Ha GOpPMYJIbI TOHKOM JIMH3BI 4 paccTOsIHUE JIMH3BI, ONITUYECKasi CHJIA JIMH3BL.
Crpouth u3o0pakeHHe NpeaMeTa B IJIOCKOM 3epKaie, B
TOHKOW suH3e. IlepeuncnsiTe BHIBI JIMH3, WX OCHOBHBIE

29




XapaKTepUCTHUKH  —  ONTHUYECKUH  LEHTp, IJIaBHAd
ONTUYECKasi 0Ch, (OKYC, ONTUYECKAs CUIIA

103 | JlaGopaTopHas pabora Ne9 «Omnpenenenne noxkasarens 2 DKCIEPUMEHTAILHO ONPedeJATh OKA3aTeNb IPETOMICHHS oryer, 8§52
MPEJIOMIICHHUS CTEKIIa» cpel
104 | IlpakTuyeckoe 3ansaTue Ne26 «Pemnrenue 3amaq Ha 2 HaxoauTh B KOHKPETHOW CHTyallUH 3HA4YCHUS Yyria ortuer, 849
3aKOHBI OTPKCHUS U MPETIOMJICHUSI CBETa MAJeHUS,  yIa  OTPAKCHHS,  yIiia  [PEIOMICHHS,
OTHOCHUTEJIBHOTO II0Ka3aTelsl MpeIoMIIeHUs, abCOIIOTHOIO
1oKazareisl MPEIOMIIEHMs, CKOPOCTH CBETa B Cpeje,
(OKYCHOTO  pacCTOSIHUSI, ONTHYECKOW  CHJIBI  JIMH3HI,
YBEJIIMYCHUS JIMH3BI
105 | Ontuueckue npubopel. BomHOBBIE CBOiicTBa  cBera. 2 JaBaTp onpeneneHus NOHATHIA: UHTEpPEpEeHIUs CBETa 854,55
Cxkopocts cBeta. UnTepdepenius ceera. KorepeHTHOCTS.
106 | Jdudpaxmus ceeta. 2 JaBaTte omnpenelieHus TOHATHNA: jJudpaknus  cBerTa, 856-60
107 | Ionspu3amwms cBeTa. 2 nudpakImoOHHAs pereTka, TOJISIPU3AITUS CBETa,
€CTECTBEHHBIN CBET, IJIOCKO MOJISIPU30BAHHBIN CBET.
108 | JlabopaTopnasi padora Nel0) «HaxoxaeHue IIIUHBI 2 DKCIEPUMEHTATHHO ONMpPeAesiThUIMHY CBETOBON BOJIHBI C otuer, 8§59
CBETOBOM BOJIHBI C IOMOIIBIO JU(PPAKIIMOHHON pEeIIeTKI» MOMOUIBIO JUPPAKIIMOHHON PeIIeTKH
109 | Jucnepcus CBETA. [IpakTrueckoe MIPUMEHEHUE 2 JaBaTh onpeienieHUs MOHATHI: TUCTIEPCHUS CBETa 853,60
AIIEKTPOMArHUTHBIX U3TYYECHUH.
110 | IpakTuyeckoe  3aHsaTHe  No27 «DopmupoBaHue 2 llepeuucnams  obnacmu  npumenenus uHmepgheperHyuu oruer, 855
MPAKTUYECKUX W UHTEIUICKTYalbHBIX  yYMEHUH 1O ceema, oupparyuu ceema, NOAAPUIAYUY C8eMA, OYEHUBAMb
HaONIOACHUIO W OINKMCAHUIO SIBJICHUW WHTEPHEPECHINH U ungopmayuonnyro émxocmo komnaxm-oucka (CD).
TUPaKIUK CBETa»
Tema 5.2 U3nyyeHue U CIeKTPbI 6 4.
111 | Buas! uznyuenuii. lctouHuku cBera. 2 JdaBaTtb omnpeneneHus: TNOHATHM: TEIUIOBOE U3JIyYCHHE, 866
CPNel7  CocraBnenne  mpe3eHTanuii  «KBaHTOBBIE ANEKTPOTIOMUHECIICHIINS, KaTO0IOMUHECLICHIIUS,
reHepaTophl CBETa 8 XEMUJTIOMUHECHEHIUS, (POTOTFOMHUHECIICHIIUS.
112 | Cnektpsl. CieKTpanbHbIA aHAIU3. 2 JdaBarb omnpezneneHus NOHIATHI: TEIUIOBOE W3JIy4YEHHUE, 867
Tennogoe uznyuenue. Pacnpeoenenue snepeuu 6 cnekmpe CIUIOIIHOM  CNEKTp, JIMHEHUYaThlii CIHEKTp, IMOJ0CaThIi
abconomuo uéprHo2o meida. CHEKTp, CIIEKTP MOTJIOIIECHHUS, CIIEKTPaIbHBINA aHAIIU3.
113 | [lIkana 31eKTPOMArHUTHBIX BOJIH. 2 IlepeyucasiTb BHJBI DIEKTPOMATHUTHBIX W3ITYYCHHH, HX 868
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Habnronenue criekTpos.
CP Tabnuua M BOJHBL.

2

HMCTOYHUKH, CBOWCTBA, IPUMEHEHUE.

PA3JIEJI 6. OcHoBBI

cnenuaJabHoOI TCOPUHA OTHOCHTCJILHOCTH 4y,

Tema 6.1 OcHOBBI clIeMAJIBLHOI TEOPUH 4 4.
oTHocuTeabHocTH (CTO)
114 | Ilpuyunvr  nosenenus  CTO. [Moctynatet  CTO: 2 JlaBaTh omnpenelieHuss TOHSTUW: COOBITHE, IIOCTYJAT, 861,62
WHBAapUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, cOOCTBEHHAsl MHEPIIMAIbHAS CUCTEMa OTCYETa, COOCTBEHHOE
MIPUHIIUAT OTHOCUTEILHOCTH DUHIIITEHHA. BpeMs, COOCTBEHHAas JUIMHA TeJjia, Macca MOKOs, NHBAPUAHT,
SHEPTHS TIOKOSI.
®opmyauposath noctynarsl CTO.
115 | Ilpocmpancmeo u 6pema 6 chneyuaibHOU MmMeopuu 2 JdaBatb omnpeneneHus TOHSATHUN: COOCTBEHHOE BpeMs, 863
omHocumenbHocmu. OHepausi U UMNYIbC  CBODOOHOU coOCTBEHHAs JUTHMHA TeJla, Macca MOKOs, HHBAPUAHT, SHEPTUs
yacmuywl. CBsI3b MacChl M SHEPTHH CBOOOJHOW YaCTHUIIHI. TTOKOSI.
DHeprust NoKost 3anuchIBaTh BBIPAKEHUE [JI1 DHEPTUM TOKOS U HOJHOU
9Hepaul YaCTHII.
PA3JIEJI 7 KBanToBasi ¢pusuka 34 4.
Tema 7.1 CBeTOBBIC KBAHTBI 6 4.
116 | ®oro3pdext. PoTOoH. YpaBHeHHe A. DWHIITEHHA 1JIA 2 JaBatp omnpenenenus noHsTui: (Gotorddekt, KBaHT, TOK 869,70
dorordpdexra. HaCBILIEHUS, 3a/Iep KUBarolllee HallpshkeHrne, padoTa BbIX0Aa,
Ilpeomem u 3a0auu K8aHMOBOU PUIUKU. KpacHas rpanuna dotodddexra,
I'unoresa M. Ilinanka o kBaHTax. OnuceiBath onbITH CTONETOBA.
Onvimol A. I'. Cmonemosa, 3akonvl homospgpexma ®opmyaupoBath runoresy llnanka o KBaHTaxX, 3aKOHBI
doTorddexra.
IIpuBOAMTH IPpUMEPHI UCTIOIL30BaHMs GoTordhdexTa.
117 | KoprnyckyisipHO-BOJIHOBOM JyaJIA3M. Jugpaxyus 2 OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOT'O JTyaju3Ma. 871
anekmpoHos. [lanenue ceema. Onvimol 1. H. Jlebedesa u Onucvieams onvimwsl Jlebedeea no uzmepenuio 0asieHus
C. U. Basunosa. CoomHouienue HeonpeoeniénHocmel ceéema u Basunosa no onmuxe.
L etizenbepea
118 | IIpakTuyeckoe 3ansTue Ne28 «PemieHue 3amad Ha 2 HaxoauTh ¢ moMomipo 3akoHa GpotodddeKxTa HEM3BECTHBIC oryer, 73
3aK0HBI HoTOIPDEKTaN BEJINYUHBI.
Tema 7.2 ATtomHas ¢pusnka 4 4.
119 | IlnanerapHas MOJeNb aTOMA. 2 JlaBaTp  ompeneneHuss ~ MOHATUH:  aTOMHOE  S/Ipo, 874
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120

OObsicHEeHHE TUHENYaTOro CHEeKTpa BOJOPOJAa HA OCHOBE
KBaHTOBBIX MOCTYJIAaTOB bopa.

AHEPTreTUYECKUM YPOBEHbB, SJHEPTUSI HOHU3ALIUU.
OnuceiBaTh ONBITEH Pezepdopra.

OnuchiBaTh U CpaBHUBaTh Mojenu atoma ToMmcoHa u
Pezepdopna. DopmyaupoBaTh KBAHTOBBIC TOCTYJIAThI
bopa.

Onucwvigamp ycmpoucmeo u 00vbACHAMb NPUHYUN OCUCMBUS
Jnazepa.

HaxoauTs B nutepatype U B MIHTEpHETE M BBIACIATH POJIb
pOCCUMCKMX YYEHBIX B CO3/IaHUU U MCTIOJIb30BaHHUU JIa3€POB.
I'oToBHMTB IIpe3eHTALNH.

§75-77

Tema 7.3 @uznka aTOMHOTIO siApa

20 u.

121

122

CocraB ¥ CTpOEHHE aTOMHOTO SI/IPa.

Hzomonuvl. Aoepuvie cunvi. JlehpekT Macchl U DHEPTUA
CBSI3U sifIpa.

JaBathb ornpezeneHust MOHSATHI: MacCOBOE YUCIIO, HYKJIOHBI,
SIEPHBIC CHWIIBI, GUPMYAIbHble Yacmuysl, JePEeKT macc,
SHEPTHS CBS3M, YACIbHAsI DHEPTUS CBSI3U aTOMHBIX SITIEP.
OnuckiBaTh MPOTOHHO-HEUTPOHHYIO MOJIENH SIpa.
OmnpeneasiTb COCTaB  sIep pPa3IUYHBIX DJIEMEHTOB C
nomotpo Tabmuikl MenneneeBa. M3o00paxkate u uuTath
CXEMBI aTOMOB.

BoeruucasaTe nedekT Macc, SHEPTUIO CBSI3M U YIASIBHYIO
SHEPIHUIO CBSI3U. KOHKPETHBIX aTOMHBIX SIACP.

Boiaeasitb poib pOCCHMCKHMX YYEHBIX B HUCCIEHOBAHMSIX
ATOMHOTO Si7Ipa.

§78-79

§80-81

123

124

PanmnoaktuBHOCTh. BHIBI pagnoakTUBHBIX IPEBpAIICHHUI
ATOMHBIX SITIED.

3akoH PaIrOAKTUBHOI'O paciiajiad.

JlaBatb  ompeleneHMs ~— HOHATHH:  PaJuMOaKTUBHOCTH,
AKmMuBHOCMb  padUuOaKmueHo20  eeujecmed,  TEpPUOA
H0JIypacnaia, UICKyCCTBEHHAs paMOaKTUBHOCTh
IlepeuncisiTe BHUABl PaJAMOAKTHBHOIO pacrajga aTOMHbIX
anep. CpaBHMBaTh cBoicTBa aib(a-, Oera- W TraMma-
W3JIy4EeHUH.

3anuceiBaTh, OOBSICHATh 3aKOH PAJMOAKTUBHOIO pacraja,
yKa3bIBaTh I'PaHMIIbI €M0 IPUMEHUMOCTH.

Ananusuposams 0nacnocms A0ePHbIX USTYUEeHUL Ol HCUBLLX
Op2aHU3MOS.

Haxoaute B nureparype u B MHTepHere cBeneHUs 00

§82-83

§84-86
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OTKPBITUM  PaJUOaKTHBHOCTH, 0 MOJIy4YEHUU u
UCIIOJIb30BAHUM  PAJUOAKTUBHBIX  M30TONOB,  HOBBIX
XMUMHUYECKUX 3JIEMEHTOB.

Bp1aeJasiTh posib POCCUICKHUX YYEHBIX B Pa3BUTHM SACPHOU
SHEPreTUKH, CO3JaHMM HOBBIX u30TOomoB B OUAU
(OOBbenMHEHHBIN MHCTUTYT SJIEPHBIX MCCIEAOBAHUN B T.
yOHa).

[oTOBUTH TpE3CHTAlMM H COOOIICHUS 10 HW3YYCHHBIM
TeMaM (BO3MOYKHBIE TEMBI IIPE/ICTABICHBI B y4€OHUKE)

125

H)ICpHBIG pCaKkuuun, peakyuu Ooenenus u cunmesda.

JaBate omnpeneneHus MOHATHUNA:  SACPHBIE  PEAKIMH,
SHEPIreTHYECKUM BBIXOJ SIEPHOM PEaKIUH, LETHAs sIepHas
peakuus, KOAhOUIMEHT  pa3MHOXKEHUS  HEUTPOHOB,
KpUTHYECKas Macca.

Ilepeuucnsamos u onucvieamov c8OUCMBA A0EPHLIX CUL.
3anuceiBaTh saepHble peakuuu. OnpenensiTe MPOJYKTHI
AIEPHBIX peakuuid. PaccunMThIBaTh SHEPrUYECKUN BBIXO]L
AJIEPHBIX PEAKIUN.

887

126

127

[ernast peakius AeICHUS sAEP.

Hoepnas snepeemuxa. TepmosoepHulli cunmes.

JaBatp ompenencHusl MOHATHA: LEMHAas SACPHAs PEeakius,
TEPMOSIICPHAS PEeaAKITHSI.

OnuceiBaTh MEXaHU3MBbI JICTICHUS AJIEp U LEMHOU SIACPHOU
peaknuu. CpaBHUBATH SIICPHBIE M TEPMOSITICPHBIC PEAKIIAH.
OOBACHATh TPHUHIMIBI YCTPOWCTBA W PabOTHI SACPHBIX
PEaKTOpPOB. YYacTBOBaTh B OOCYXJCHHUHU IPEUMYIIECTB W
HEJIOCTATKOB SIICPHON YHEPTETHUKH.

AHanuzuposames 0nacHoCmv S10EPHBIX UZTYHUEHULL OIS HCUBLLX
OP2AHU3MOS.

888

§89-90

128

IIpuMeHeHune a1epHOM SHEPTUM.

CP Buonozuueckoe Oeticmeue paouoakmunblx u3ny4eHull.

AHanuzuposams OnAcHOCMb AOEPHBIX USLYHUEeHULL OJisL HCUBBIX
OP2aHU3MOS.

['0OTOBUTH MPE3EHTAIIMU U COOOIICHUS TI0 U3YYSCHHBIM TeMaM
(BO3MOYHBIE TEMBI MTPE/ICTABIICHBI B yUeOHUKE)

§92-94

129-
130

IIpakTnuyeckoe 3ansaTHe Ne29 «BbluncieHne SHEPrUU
CBSI3U aTOMHBIX SIZIEp U MepUO/Ia MOIypacnaaa saaep»

3anuceIBaTh InpaBuJIa CMCHICHHA IIPpU PAJUOAKTUBHBIX
pacnanax. OHpe,Z[eJ'ISITL OJICMCHTHI, 06pa3y}omHeCH B
PE3YIbTATC PAANOAKTHBHBIX pACIIad0B.

otuer, §85,91
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Tema 7.4 DneMeHTapHbIE YACTHLBI 4y,
131 | DnemeHTapHbIe YACTULIEL dyH1TaMeHTaJIbHbIE 2 HaBatb ompenenieHUs TMOHATUN: AHHUTHIISIMS, JICTITOHBI, §895-98
B3aMMOJICHCTBHSI. aJIpOHBI, KBAPK, TIFOOH.
Yckopumenu anemenmaphvix wacmuy [TepeuncisiTh OCHOBHBIC CBOMCTBA AIIEMEHTAPHBIX YaCTHII.
BrIIensTh TpyIib 3JieMEeHTapHBIX YaCTHII.
[TepeuncisiTh 3aKOHBI COXPAHEHHUS, KOTOPHIC BBITIOJIHSIIOTCS
IIPH NPEBPAICHUSX YACTHII.
132 | IIpakTtuyeckoe 3ansarue Ne30 «l3yuenue TpekoB 2 OnuceiBaTh NMPOLECCH AHHUTHIISIITAN YaCTHUI] U aHTUYACTHUIL ortuer, 8§86
3apsHKEHHBIX YACTHI] ITO TOTOBBIM (hOTOTpaduUsIM)) U POXKJICHUS DIICKTPOH-TIO3UTPOHHBIX TIap.
HaspiBate ¥ cpaBHHBaTh BHUIBI  (yHIAMEHTATBHBIX
B3auMojeiicTBuil. OmnuceiBaTh pojb  YCKOpUTENEH B
U3YYCHUU DJIEMEHTApHBIX dYacThil. Ha3bBaTh OCHOBHBIE
BH/JIbI YCKOPHUTEIICH JIEMEHTAPHBIX YaCTHII.
PA3JIEJI 8. Ctpoenne Bcesiennoii 6 4.
Tema 8.1 Conneunas Cucrema. 6 4.
Crpoenue Bcesnennoi
133 | Bugumeie nmkenust HeOecHbIX Tel. 3akoHbl Kerutepa. 2 JlaBaTh omnpeeincHHs MOHSATHI: cojHeuHOoe 3arMenue, | §99-101
JYHHOE 3aTMEHHWE, IUIAHETHl 3E€MHOW TPYIIbI, TJIaHETHI-
134 | Conneunas cucTeMa: IJIAHETHI M Mallble Tejla, CHUCTEMa 2 THTaHThI, aCTEPOHU/I, METEOP, METCOPHT, TajlaKkThKa, KBaszap, | §102-105
3emna—Jlyna. KpAacHO€ CMeIIeHue, Teopus bonpmioro B3pbIBa, BO3pPACT
135 | CoBpemMeHHBbIE MPEACTABICHUS O CTPOCHUU M 3BOJIIOLMH 2 Bcenennoii.
Bcenennoii. Boiaensite oco6eHHOCTH crcTemMbl 3emiussi—JlyHa. §8106-109
OOBACHATH MPUITUBHI U OTIUBHI.
OnuceiBath ctpoeHre COTHEYHON CUCTEMBI.
HaspiBaTh cambie sipKue 3BE3/bI U CO3BE3IHSI.
WnauBuayaibHbIN TPOEKT 10
CamocTtosrenpHas paboTta 140
BCEI'O 280
HUTOI'O 420
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V. YCJIOBUA PEAJIM3AIIMU TPOT'PAMMBIYYEBHOI'OIIPEIMETA

4.1y'1e6H0-MeT0):mqec1<oe U MaTe€PHUAJIBHO-TEXHUYECKOE o0ecneyeHue MporpaMmmbl
yqeﬁﬂoro npeamera

OcBoenune mporpamMMmbl yaeOHOTONpenMeradu3nka MpeanojgaraeT Hajaudue y4eOHOTOo
KaOnHeTa, B KOTOPOM HMEETCSl BO3MOXKHOCTh 00ecTeunTh CBOOOTHBINA nocTyn B MHTEpHET BO
BpeMsi yUeOHOTO 3aHITHS U B IIEPHUO/I BHEYIEOHOM! IEATEILHOCTH 00YJarOIUXCsl.

MarepuanbHO-TEXHUYECKHUE  YCIOBHUS  pealM3alli OCHOBHOW  0Opa3oBaTesbHOM
POTrpamMMbI POPMHUPYIOTCS C YIETOM:

- tpeboBanuit ®I'OC COO;

- TOJIOKEHUS O JIMIEH3MPOBAaHUM OOpPa30BATEIBHOU NEATENIBHOCTH, YTBEPKIEHHOIO
nocranoBieHueM [IpasurensctBa Poccuiickoii @eaepanun ot 28 okTsaops 2013 r. N 966;

-CaHMTapHO-3MTUIEMUOJIOTHYECKUX TpaBwin U HopmaTtuBoB CanlluH 2.4.6.2553-09
"CaHUTapHO-3MUAEMHOJIOTMUECKHEe TpeOOBaHUS K O€30MaCHOCTH YCIOBUN Tpyna paOOTHHKOB,
HEe JocTurmux 18-metHero Bo3pacta, yTBEPKIEHHBIX IIOCTAHOBJIEHHEM [ JaBHOTO
rocy/lapcTBEHHOro caHuTapHoro Bpaua Poccuiickoit @enepanuu ot 30 centsops 2009 r. N 58
(3apeructpupoBanHbIXx MuHuctepcTBoM tocturmu Poccuiickoit ®deneparuu 05.11.2009 r.,
peructpanuonnslif N 15172. Poccuiickas razera, 2009, N 217);

- Tlomenienne kaOuHeTa JOJDKHO YAOBIETBOPATH TpebGoBaHusiM CaHuTapHO-
snuaeMuonoruueckux npasus v HopmaTtuBoB (CanllnH2.4.2Ne178-02) u OBbITH OCHAIIEHO
TUIOBBIM  000pYIOBaHMEM, YKa3aHHbIM B HACTOSIIMX TpeOOBaHUAX, B TOM 4HCIE
CHEIUaTU3UPOBAHHON y4eOHOW MeOenbl0 W CpencTBaMH OOYdYeHHUs, JTOCTATOYHBIMU IS
BBITIOJTHEHUST TPeOOBaHM K YpPOBHIO MOATOTOBKH oOydarormuxcs. (ITucemo MwunucrepcTna
obpazoBanusi u  Hayku P® ot  24.11.2011  NeM[JI-1552/03«O6  ocHameHun
00111600pa30BaTEIBHBIX YIPEIKICHUN YIeOHBIMU

4. 2UndopmannoHHoe odecnevyeHue 00ydeHust
IlepeueHb pexkoMeHayeMbIX Y4eOHBIX M31aHuil, UHTEepHeT-pecypcoB

Jns cryneHToB

MskumeB I'.4., byxosues b.b., Corckuit H.H., ITox pen. I1apdentreBoii H.A.®usuka. 10
kiacc. bazoBeiit u yrinyonéunsiii ypoau. ®I'OC

Mskuies, byxosues, Yapyrun: ®usuka. 11 kmacc. YueOuuk. ba3oBblil u yriyGieHHbIH
ypoBHu. ®I'OC

[Moapoduee: https://www.labirint.ru/books/690224 -[snexkrponHusiii  pecypcl]/Imurpuesa
B.®. ®usuka ans npodeccuil v cnenuaabHOCTeH TEXHUYECKOT0 MPOopuIIst: y4eOHUK Al CTYI€HTOB
npoeccuoHaIbHBIX 00pa30BaTeIbHBIX OPraHU3alMi, OCBAUBAIOLINX IPOPECCUN U CHEeLUAIbHOCTU
CIIO. - M.

Jmutpuesa B.®. @usuka ai1s npodeccuii U crenuaabHOCTeH TEXHUYECKOTO
npo¢uns. COOpHUK 3a1a4: yued. mocodue Ui CTYACHTOB MPO(eCcCHOHANBHBIX 00pa30BaTEbHBIX
opranu3zaiuii, ocsanBarouux npodeccun u cnenuanbHoctu CI10. — M.

Hmutpuea B.®. dusuka ans npodeccuid W crienUalbHOCTEH TEXHHYECKOTO MpOQHIIs.
KoHnTponpHble MaTepuaibl: yuel. mocodue Ui CTYAEHTOB Mpo(ecCHOHATbHBIX 00pa30BaTENbHBIX
opranu3zaiuii, ocsanBarouux npodeccun u cnenuanbHoctu CI1O. — M.

JmutpueBa B.®. ®usuka aias npodeccuid M CnenualbHOCTEH TEXHUYECKOTO MPOQHIIs.
JIaGopaTopHbIi MpakTHUKYM: yued. mocoOue Il CTYI€HTOB Mpo(ecCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3zanuii, ocsanBarouinx npodeccun u cnenuanbHoctu CI1O. — M.
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JmutpueBa B.®. Oumsuka s npodeccuid M CHENHaIbHOCTEH TEXHHUYECKOTO MPOQHIIs:
ANIEKTPOHHBIA y4e0.-METOJl. KOMIUIEKC JUIsi 0Opa3oBaTENbHBIX YUpPEXKACHUH cpen. mpod.
obpazoBanus. — M.

Hmutpuea B. @. Ousuka ans npodeccuil ¥ CrenualbHOCTEH TEXHUYECKOTO MPOGUIIs:
JNIEKTPOHHOE  ydyeOHOe  u3JaHue  (MHTEPAKTHBHOE  DJIEKTPOHHOE  NPUJIOKEHHE) IS
00pa30BaTeNIbHBIX yUpexAcHU cpel. mpod. oOpazosanus. — M., 2014.

KacesroB B. A. MmmoctpupoBansblii atnac no ¢usuke: 10 xracc.— M., 2010.

KacesroB B. A. MimoctpupoBansbiii atiac no ¢usuke: 11 kiacc. — M., 2010

Tpodpumora T.1., @Pupcor A.B. ®usuka st mpodeccuii U crienuatbHOCTEH TEXHUIECKOTO
1 €CTECTBCHHO-HaYy4YHOTO TIpoduieii: COopHHK 3a1a4: y4ebd. mocodue
IUISL CTYZIEHTOB TPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3aIui, OCBAUBAIONINX Mpodeccuu 1
cnenmnansaoctu CIIO. — M., 2017

Tpodpumosa T. U., ®PupcoB A. B. ®dusuka mna mnpodeccuil u crnenuagibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAay4yHOTO npoduieii: Pemenus 3agau. — M., 2016.

Tpodumona T. U., ®upcos A. B. ®usuka. CnpaBounuk. — M., 2010.

@upcoB A. B. ®uzuka nis npodeccuil U cnenuaaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4dHOTro Tpoduien: ydeOHUK i 00pa3oBaTENbHBIX YUPEKJIEHUU cpen. mpod. oOpasoBanus /
nox pen. T. U. Tpodumoroit. — M., 2017.

Jns npenogaBarens
06 o6pazoBanuu B Poccuiickoit denepanun: denep. 3akon oT 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbIX 3ak0HOB OT 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-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne
148-®3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-d3, B pen. oT
03.07.2016, c u3m. ot 19.12.2016.)
[Tpuka3z MunuctepcTBa oopazoBanus U Hayku P® ot 31 gexabps 2015 r. N 1578 "O BHeceHuun
W3MEHEHU! B (eJiepalibHbIN TOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTAaHIAPT CPEAHETO OOIIETo
00pa3zoBaHusl, YTBEPXKICHHBIN MpHUKa3oM MuHHCTEpCTBa 00pa3oBaHMs W Hayku Poccuiickoi
®enepanuu ot 17 masg 2012 r. N413"
[IpumepHass ocHOBHasi oOpa3zoBareibHas MporpamMma cpeAaHero ooOmero o6pa3oBaHus,
07100peHHas pemieHreM ¢eaepaaTbHOro y4eOHO-METOAMYECKOTr0 OOBEAMHEHUS 10 O0O0IeMy
o06pazoBanuto (mpoTokoa oT 28 utons 2016 r. Ne 2/16-3).

HuTepHer-pecypcbl

www.fcior.edu.ru  -[anekrponnsiii  pecypc] (DemepanbHblii  HEHTp  UHPOPMAIIMOHHO-
00pa3oBaTeNIbHBIX PECYPCOB)

wwww.dic.academic.ru-[snekrponnsiii pecypc] (Axkagemuk. CroBapHUIHIUKIONE/ )

www. booksgid. Com-[anexkrponnsiii pecypc] (BooksGid. Diexrpontas 6ubnmuorexa)

www. globalteka. Ru -[snextponnsiii pecypc] (I'mobanbHast 6MOIHOTEKa HAYYHBIX PECYPCOB)
www. window. edu. ru-[smextponnsiii pecypc](EanHoe okHO n0oCTyma K 00pa3oBaTelbHBIM
pecypcam)

Www. st-books. ru-[anexrponnsiit pecypc](Jlyuinas ydeOHast auteparypa)

www. school. edu. ru-[anextponssiii pecypc](Poccuiickuii 00pa3oBatenbHbIi OpTA)

Www. ru/book-[snexTponHslii pecypc](DaekTpoHHas OMOIMOTEUHAs CHCTEMA)

www. alleng. ru/edu/phys. Htm -[anexktponnsiii pecypc] (OOpasoBarenbHbIe pPECYpPCHI
WntepHera — duznka)

www. school-collection. edu. ru-[smexrponnsiii pecypc](Eaunas xoyutekuus 1udpoBbIX
00pa3oBaTelbHbIX PECYPCOB)

https//fiz.1september. ru-[3nekTponHsIii pecypc](yueOHo-MeTouueckas razera «Du3mkay)
www. n-t. ru/nl/fz-[snexrponnsrii pecypc](HoOeneBckue aypeatst mo Gpusmuke)

www. nuclphys. sinp. msu. ru-[snekrponsnsiii pecypc](SnepHas ¢pusuka B Uurepuete)
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www. college. ru/fizika-[anexrponnsiit pecypc](IToaroroka k EI'D)
www. Kvant. mccme. ru-[aiexTponHsiii pecypc](HaydHO-NOMYISAPHBIA (U3NKO-MaTeMaTHYECKUN

KypHai «KBaHT»)

www. yos. ru/natural-sciences/html-[3iexTponHsblit pecypc](ecTecTBeHHO-HAYYHBIIN KypHAT JUIs

Mounozexu «Ilytb B HayKy»)

V. KOHTPOJIb U OI1EHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'OIIPEJIMETA

PesyabTaThl 00yyeHHs

| MeToabI OLIEHKH

JIMYHOCTHBIE pe3yJbTaThbl:

1) c(hOpMUPOBAHHOCTh POCCHICKON TpaxIaHCKON
UJEHTUYHOCTH, TMAaTPUOTU3MA, YBAXKEHHMSI K CBOEMY
HAapOJy, YYBCTB OTBETCTBEHHOCTHM mnepen PoauHou,
TOPJOCTH 3a CBOM Kpail, cBow Poauny, npomnuioe wu
HacTosIlleée MHOTOHAllMOHAIBHOTO Hapoaa Poccuw,
YBa)KeHHsI K TOCYJJapCTBEHHBIM CUMBOJIaM (repOy, dary,
TUMHY);

ExenneBHble HAOMIOAEHUS B XOJ€E
y4eOHBIX 3aHATUH M BHEYPOUHOU
JESATEIbHOCTH.

2) chopMHpOBAHHOCTH OCHOB  CaMOpPa3BHUTHS U
CaMOBOCIIMTAHUS B COOTBETCTBUH C OOIIEYETIOBEUECKHUMU
IIEHHOCTSIMH W HJeajaMu TPaxIaHCKOTO OOIIeCcTBa;
FOTOBHOCT M  CIIOCOOHOCTH K  CaMOCTOSTEILHOM,
TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

Pabota B mapax, oTBETHI Ha
BOTIPOCHI, BBITIOJTHCHHE
1abopaTOPHBIX padoT,
WHIMBUIYATLHBIX TPOCKTOB U B
nape

3) HaBBIKU COTPYJAHUYESCTBA CO CBEPCTHUKAMHU, IETHMHU
MJIQJIIIETO BO3PACcTa, B3POCIBIMU B 00pa30BaTEIIbHOM,
00IIeCTBEHHO TMOJIE3HOH, YIeOHO-UCCIIE0BATENHCKOM,
MIPOCKTHOM M IPYTMX BUAX JCITCILHOCTH,

OTBeTHI Ha BOMPOCH! Taparpados,
KOJIUJICKTUBHOE 00CYK/ICHHE,
JUCKYCCHH, BBIPAOOTKA
KOJIJIEKTHBHOTO MHEHMS,
BBITIOJTHEHHE JTAOOPATOPHBIX U
MPAKTHYECKUX padoT,
CaMOCTOSTEIIBHON paOOTHI.

4) TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM
qHcie caMOOOpa30BaHMIO, HA MPOTSHDKEHUHM BCEH KU3HU;
CO3HATEIBHOE OTHOIIICHHE K HETPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCIEIIHOM
pohecCHOHALHOW ¥ 00IIECTBEHHOW JCATEIbHOCTH;

Pemienue npaktuyeckux 3agauNel -
30, BBITIOJTHEHHE JTA0OPATOPHBIX
paboT, CaMOCTOSITEIIBHOU PabOTHI
OTBETHI Ha BOIIPOCHI, Oece bl O
npodeccuun

5) oco3HaHHBIH BbIOOpP Oynymieil mnpodeccun U
BO3MOJKHOCTEH pean3aiiii COOCTBEHHBIX IKH3HEHHBIX

IIJIaHOB, OTHOIIICHUC K HpO(l)eCCHOHaHBHOfI
ACATCIIBHOCTH KaK BO3MOXHOCTH Y4YaCTUs B PCHICHUU
JIMYHBIX, O6H_[eCTBeHHLIX, roCcyaapCTBCHHBIX,

oOIIeHAIIMOHATBHBIX TPOOJIEM;

Pemenne npaktuyeckux 3aaad,
OTBETHI Ha BOIIPOCHI, Oecebl O
npodeccuun

CPNel 3nauenue Gpusuku npu
OCBOEHMHM CBOeH mpodeccun
CPNe2 Pacuer TOpMO3HOTO ITyTH
ABTOMOOMIIS

CPNe7 IloarotoBka coobuieHuit 06
0COOEHHOCTSIX TEIJIOBOTO
pacuMpeHus Macja, O 3HaYeHUU
KaIlWJUIIPHOCTHU, BS3KOCTHU IS
CBOEH CENHUAIIBHOCTH
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6) chopMUPOBAHHOCTh 3KOJOTMYCCKOTO MBIIUICHUS,
IIOHUMAaHUA BIIMSAHUA COHUAJIBHO-O9KOHOMHNYCCKUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOW U COLMAIBHOU
Cpelbl; MPUOOPETCHHE OIBITa SKOJIOTO-HAIPABICHHOM
NEeSTEHLHOCTH.

OOBACHATH NPUHIUIT ACHUCTBUSA
simepHoropeakropa. OObACHATH
CrocoObI00eCTICYeHUS
0€30MaCHOCTH SIJICPHBIX PEAKTOPOB
nADC.

TenoBbie ABUTATENN U OXpaHa
OKpYKaloIlEH Cpeibl.

OOBACHATH NPUHIMI JCHCTBUS:
TparcopmaTopa, reHepaTopa
nepeMeHHoro Toka. IlpuBoauTs
MPUMEPBIMCIIONH30BAHUS SIBJICHUS
AJIEKTPOMArHUTHOUMMHIYKITUHU B
COBPEMEHHOM TEXHUKE: B
JIETEKTOpPEMETANIa B a3POTIOPTY,
Mo€e3/1€ Ha MarHUTHOMIIOTYIIIKE,
orrToBRIX CBU-11€Uax, 3ammcu
WBOCIIPOU3BEIEHUN UH(POpMAIINH,
reHepaTOPaxmnepeMEeHHOTO TOKa.
CPNe3 Hanmcanue TOKIIagoB
«PeakTBHOE IBIDKEHHE,
«IIpumepbl peaKTUBHOTO JBUKECHUS
B npupoie», «Hayunas
NeATeTFHOCTD [[MOTKOBCKOTOY,
«Hayunas nesrenbHocTh Koponesay

MeTtanpeaMeTHbIe pe3yJIbTaThl:

1)ymenue CaMOCTOSITENILHO OTIPENeIATh LU
NESITeIbHOCTH M COCTaBIATh IUIAHBI JESTENbHOCTH;
CaMOCTOSITEJIbHO ~ OCYILECTBJISAITh, KOHTPOJUPOBATH U
KOPPEKTUPOBaTh  JAEATEIbHOCTh;, HCIIOJIb30BaTh  BCE

BO3MOXHBIC PECYPChl I OOCTHIKCHHA ITOCTAaBJICHHBIX
ueneﬁ H pfar3alli IIJIaHOB ACATCIBHOCTH, BBI6I/IpaTB
YCICHIHBIC CTPATCIUH B PA3JIMYHBIX CUTYAIUAX,

CocraBneHne IUIAHOB  JIOKJIAJIOB,
odopmiieHre 1ab0paTOPHBIX padoT,
obopmIIcHHE  pelIeHWuH  3amad,
BBIJIBIKCHUE THIIOTE3, BBITIOJIHEHUE
TECTOB TUIst CaMOKOHTPOJIS,
BBITIOJTHEHHE CaMOCTOSITEIIbHOU
paboTHI

2) yMeHHue MPOJTYKTUBHO 001maTbcs u
B3aMMO/ICHCTBOBATh B npoiiecce COBMECTHOU
NESTETbHOCTH, YYUTHIBATh MO3UIIMU APYTHX YYaCTHUKOB
JesaTeNbHOCTH, 3P PEKTUBHO pa3pemaTh KOHPIUKTHL;

3) BJIaACHHUC HaBbBIKaAMH HOSH&B&TCHBHOﬁ, y‘IC6HO'
HCCIIEI0BATEILCKOM u HpOCKTHOﬁ ACATCIIBHOCTH,
HaBbIKAMH  Pa3pCIICHUA HpO6J’I6M; CIIOCOOHOCTE |

TOTOBHOCTb K CaMOCTOSATCIbHOMY TIIOUCKY MCETOIOB
peUICHUA MMPAKTUYCCKUX 3aaaY, IPUMCHCHUIO PAa3JIMYHBIX
MCTOAO0B ITO3HAHMUA,

OTBeTbI Ha BONIPOCHI Iaparpagos,
KOJIJIEKTUBHOE oOcyxieHue,
JMCKYCCHH,
BbIPAOOTKAKOJUIEKTUBHOTO MHEHUS,
BBIMIOJIHEHHE  JIAOOPATOPHBIX U
PaKTUYECKUX paoor,
CaMOCTOATEIbHON PabOTHI.
BrinonHeHnue uccnenoBaTenbcKuX M
IPOEKTHBIX paboT

CPNel6 Co3nanue MUHHM NPOEKTOB
«BinsiHEE 27EKTPOMAarHUTHBIX BOJIH

Ha KUBBIE OpraHu3MbD)
Haxoxnenune IIPUMEPOB
IIPAKTHYECKOTO IPUMEHEHUS

OJICKTPOMAIrHUTHBIX I/IBJIy“IeHI/Iﬁ B
OKpYyKaromieM MHUpEC.
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4) yMeHHe UCTOIb30BaTh cpencTBa MHPopMaunoHHbIX U | [Touck  mHpOpMammum B ceTH
KOMMYHUKAIIMOHHBIX TexHojoruii (manee - WKT) B | UnTepHer, pemienue 3amad = ¢
pelIeHUH  KOTHUTUBHBIX, KOMMYHMKaTUBHbBIX U | nomombsio UKT

OpraHu3allMOHHBIX 3a/la4 C COOJIIOJICHHEM TpeOOBaHMMA

OPrOHOMHUKHM,  TEXHUKUM  O€30MACHOCTH,  TUTHMEHBI,

pecypcocOepeeHns, TPAaBOBBIX W ATHUYECKUX HOPM,

HOPM MH(OPMAIIMOHHON OE301TaCHOCTH;

5) BiageHne HaBBIKAMU TIO3HABATENbHOW peduexcun kak | MHnuBuyansHbIe

OCO3HAHHS COBEPLIAEMBIX JCHCTBHA M MBICIUTEIBHBIX | MU GEepeHIIPOBAHHbIC 3a/aHus,

MPOIIECCOB, WX PE3YJbTaTOB W OCHOBAaHWM, TpPaHUIL
CBOErO 3HAHMUS W HE3HAHUS, HOBBIX IMO3HABATEIHHBIX
3a/1a4y ¥ CPEJICTB UX JOCTIKEHUS.

BBIIIOJITHCHHUE IMPOCKTHBIX 3aHaHHﬁ.

Hpe}IMeTHLIe PE3YJbTAaThI

1) chopMUPOBAaHHOCTH MPEACTABICHUN O POJIU U MECTE
(GU3MKM B COBPEMEHHOW HAy4yHOW KapTHHE MHpa;
MOHMMaHHe (PU3MUECKON CYIIHOCTH HaOJIIOJIa€MBIX BO
Bcenennoii sBneHui; NOHMMaHue poiaM (QU3MKU B
dbopmupoBaHUM  Kpyrozopa W (PyHKIMOHAIBHOU
IPaMOTHOCTH 4YeJIOBEKa JJsl PEIICHUs MPaKTUYECKUX
3ajay;

VYerHbIi onpoc, Oecena.
@pOHTAIBHBIN KOHTPOJIb
IIpakTuyeckoe 3aHATHE Neq
«Pacuer TpaekTOpUM KOCMHUYECKUX
Kopaoueii. OmnpezienieHne Beca Tena,
JBUXKYIIETOCS] C YCKOPEHHEM BBEpX
Y BHU3»

IIpakTuyeckoe 3ansitue  Nel3
«Bprancnenne KIIJ[, BHyTpeHHeH
SHEPIHH rasza»

IIpakTuyeckoe 3ansitue  Neld
«Omnpenenenue BIaXHOCTH BO3AyXa,
MTOBEPXHOCTHOTO HATSHKEHUS
JKUIKOCTEN

IIpakTuyeckoe 3ansitue  NelS
«Bpruncnenue ANEKTPUYECKUX
BEJINYUH, HCIIOJb3Y 3aKOHBI
Kynona u COXpaHEeHUs
3IEKTPUYECKOTO 3apsian
IIpakTuyeckoe 3ansitue  Nel6
«Bpruncnenue ANEKTPUUECKOMN

CMKOCTH KOHIACHCATOpPA, Pa3sHOCTHU
IIOTCHIIKMAJI0OB»

IIpakTnyeckoe 3ansitue  Ne2(
«Pemenne  3agad HA  3aKOH
AIEKTPOJIN32»

2) BIageHHE OCHOBOIOJIAraromuMu  Qu3ndeckumu | Pemienne  mpakTUdeckux — padoT,

MOHATUSAMU, 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSIMU;
yBEpEHHOE TOJIb30BaHUE (HUZNUECKON TEPMHUHOJIOTHEH U
CHUMBOJIUKOM;

71a00paTOPHBIX PabOT, BHIIOIHEHUE
CaMOCTOATENBHBIX paloT, perieHne
TECTOBBIX 3a/laHUH

3) BJIaICHUC OCHOBHBIMU MCTOAMHU HAYYHOT'O ITO3HAHUA,
HCIIOJIb3YEMBIMH B (I)I/ISI/IKGZ Ha6J'IIO,[[eHI/IC, OIMMCaHHC,

HU3MEpCHUC, SKCIICPUMCHT, YMCHUA O6pa6aTLIBaTL
PE3YyIbTAThI H3MCpCHHI>i, O6H8.py>KI/IBaTL 3aBUCUMOCTb
MCKIY (I)I/I3I/I‘{CCKI/IMI/I BCIIMYMHAMMU, OOBICHATH

TMOJIYYCHHBIC PC3YJIbTATHI U ACJIATh BLIBOBI;

BrimosnHeHne nabopaTtopHbIX
pabot Nel-10

4) chopMHpPOBAHHOCTH YMEHHs pemarb (U3NIECKUE
3aJau;

3aHATHE Nel
HEU3BECTHBIX

IIpakTH4eckoe
«Brraucienns
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BEJIMYUH, HCIIOJIb3ys YPaBHEHUs
PIIJT u PYIII»
5) chopMHPOBAaHHOCTH YMEHUS NMPUMEHSTDH MOJydeHHbIe | Pemenne  3agay  MpakTHYECKOTO
3HaHUS AN OOBSICHEHHWS  YCIOBUH  TNPOTEKaHHs | COACpPKAHUSA, OTBETHI HA BOIPOCHIL.
¢u3nveckux sBICHUH B mpupojne W s npuHsATHS | [IpakTndyeckoe  3aHsitme  Ne27
MIPAKTUYECKHUX PEIICHUN B IIOBCEAHEBHOM KU3HU; «DopMHpOBaHUE MPAKTUYECKUX H
WHTEJUIEKTYaJIbHBIX ~ YMEHUH  IIO

HAOIIOIEHHUIO U ONMMCAHUIO SIBJICHUMN

uHTephepeHn ¥ JUQpaKIuu
CBETa»
6) chopMUPOBAaHHOCTh COOCTBeHHOW mo3uiuu 1o | [loaroToBka cooOmieHui
OTHOIIEHUIO K (PU3UYECKON HMH(OpMaIUU, TOTydyaeMoun
U3 pa3HbIX UCTOYHUKOB,;
1) enadenue ymenuamu ologucams 2unomeswvl Ha ochose | [lpakTudeckoe  3aHsaTHe  Ne22
3HaHUs OCHOBONONA2ATOWJUX Gusuueckux | «3ydyenue SIBIICHUS
3aKOHOMEpHOCmel U 3aKOHO8,  NpoGepamdv  UX | AIEKTPOMArHUTHOM MHIYKIIMM»

IKCNEPUMEHMATILHBIMU CPEOCMBAMU, GOpMYIUpYsL yelb
UCCAEO08AHUS,;

8) cgopmuposannocme  ymenuini  npocHO3UpPOSaAMb,
AHATUZUPOBAMb U OYEHUBAMb NOCIEOCMBUsT ObIMOBOL U
NPOU3800CMBEHHOU OesIMENbHOCMU YeN08eKd, CEA3AHHOU
¢ uzuueckumu npoyeccamu, ¢ NO3UYUL IKOJLOSUHECKOU
bezonacrocmu.

Jlaboparopnasi padora
Ne3«M3mepenune korpdunueHTa
TPEHUS CKOJILXKCHUS
JlabopaTropnasi padora Ne4d
«M3mepenne BIaXXKHOCTH BO31yXa»
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TemaTuka pedepaToB (10KJI1210B), HHAUBUAYAJIbHBIX IPOCKTOB

1. Anexcanap ['puropseBud CTo€TOB — pyCcCKUil (PU3UK.

2. Anexcanap CrenanoBu4 IlonoB — pycckuii yueHbld, 1300peTaTenb paauo.
3. AnbTepHaTHBHAS SHEPTETHKA.

4, AxycTHYeCKHEe CBOMCTBA MOIYITPOBOTHUKOB.

S. AHnnpe Mapu AMiniep — OCHOBOIIOJIOKHUK 3JIEKTPOJANHAMHUKH.

6. ACUHXPOHHBIN JTBUTATEIIb.

7. AcTtepounnsl.

8. ACTpOHOMMS HAIIMX JTHEH.

9. AtomHas ¢usuka. M3oronsl. [IpuMeHnenne pagnoakTHBHBIX H30TOTIOB.

10. BeckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

11. bunonspHble TPAH3UCTOPHI.

12.  bopuc CemenoBuy AAkobu — pusuk u u3zodperarens.

13. Benuuaiimme oTKpbITUS PUKKH.

14.  Bungbl 3IEKTPUYECKHX Pa3psAIOB. OJEKTPUUYCCKUE pa3psabl Ha CIyxOe
YeIIOBEKa.

15. BnusHue aedekToB Ha pu3znyecKkrue CBONCTBA KPUCTAIIOB.

16. Bcenennas u TeMHasi MaTepus.

17. Tamuneo I'anmuieiit — oCHOBATENb TOYHOTO €CTECTBO3HAHUSI.

18. Tonorpadus u ee npuMeHEHHUE.

19. JIBmwkeHwue Tena NepeMeHHOW MacChI.

20. JIudpakuus B HalIeH KU3HU.

21. XKunkue KpucCTalIbl.

22. 3axonsl Kupxroda s 37eKTpUYeCKOM 1eTu.

23. 3aKoHBI COXpAHEHUS B MEXaHHUKE.

24. 3HaueHHe OTKPBITUM [ amues.

25. HUrops BacunweBnu KypuatoB — (u3uK, opraHu3aTop aTOMHOW HAyKd H
TEXHHUKHU.

26. Hcaak HproToH — co3maTens KilacCHIecKor (DU3MKH.

27. Hcnonb3oBaHUE AIEKTPOIHEPTUU B TPAHCIIOPTE.

28. Knaccuduxkanus u XxapakKTepUCTUKH dJIEMEHTAPHBIX YaCTHII.

29. KoHcTpykimoHHasi IPOYHOCTh MaTepuaia M €€ CBSI3b CO CTPYKTYpPOH.

30. KoHcTpyKIus U BUIIBI JIa3€pOB.

31. KpuosnektpoHruka (MUKPOIIEKTPOHHUKA U XOJION).

32. JlazepHbI€ TEXHOJOTHH U UX UCIOJIb30BAHUE.

33. Jleonapno na Burum — y4eHbBIN U U300peTaTEIh.

34. MarnuTtHeie wu3MepeHHUs (TMPUHIMMBI TMOCTPOSHUS MPUOOPOB, CIOCOOBI
U3MEpEeHHUS

35. MAarHWTHOTO MOTOKA, MATHUTHOW MHTYKIIHH).

36.  Maiixn @apazeit — co3aaTenb yueHus 00 dJIEKTPOMArHUTHOM TIOJIE.

37. Makc IlnaHk.

38. Meroa MEYCHBIX aTOMOB.

39. Meroasl HaOMIOACHUS W PETHCTPAIMU PAJAMOAKTHBHBIX W3IYYCHUA W
YaCTULL.
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40.
41.
42.
43.
44,
45.

Metoabl onpeaeneHus MIOTHOCTH.

Muxaun BacunbeBrud JIOMOHOCOB — yYEHBIN YHIMUKIIONIEAUCT.

Mogenu atoma. OnbiT Pezepdopa.

MonekyIsIpHO-KMHETUYECKast TEOPUS UIEAIbHBIX I'a30B.

MonHus — ra3oBbId pa3psil B IPUPOIHBIX YCIOBUSIX.

HanoTtexHonoruss — MeXIUCUUIUIMHApHAs 001acTh (pyHIAaMEHTaIbHOU U

MPUKIIATHOM HAYKH U TEXHUKHU.

46.
47.
48.
49.
50.
o1,
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Huxona Tecna: >ku3Hb U HEOOBIYANHBIE OTKPBITHUSI.

Huxonaii KonepHuk — co3iatens TeMoeHTPUUECKOM CUCTEMbBI MUPA.
Hunbc bop — oaun U3 co3nareneit COBpeMeHHOM (hU3UKH.
Hyxkneocunres Bo Beenennoi.

OObsicHenue GOTOCHHTE3a C TOUKHU 3pEHUS (PUBUKH.

OnTtryeckue sBJICHHS B IPUPO/IE.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOUN CBEPXIPOBOIUMOCTH.
ITepeMeHHBIN 2JIEKTPUUECKUN TOK U €T0 IPUMEHEHHUE.

[1na3ma — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

ITnanetsr COTHEYHOM CUCTEMBI.

[TonynpoBOJHUKOBBIEC TATYMKHU TEMIIEPATYPHI.

[IpuMeHeHne KUJIKUX KPUCTAIIIOB B MPOMBIIILIEHHOCTH.

IIpuMeHeHue s1IepHBIX PEAKTOPOB.

[Ipupona dbeppomarneTusma.

[Ipo6embl 5KOJIOTHH, CBA3AHHBIE C UCTIOIH30BAHUEM TEIIJIOBBIX MAIIIHH.
IIpousBoacTBO, epesaya U UCIIOJIb30BAHUE JIIEKTPOIHEPTUU.
[Tpoucxoxaenne COIHEUHOW CUCTEMBI.

[Ibe30anexTpuueckuit 3¢ HEeKT ero npuMeHeHHe.

Pa3Butue cpencTs cBs3u U paauo.

PeakTrBHBIEC BUTATEIN U OCHOBBI pA0OTHI TETUIOBOM MAITUHBI.
PenukroBoe uznydenue.

Pentrenosckue nyun. Uctopus otkpeitus. [Ipumenenue.

Poxxnenune u »BoIrONUS 3BE3]I.

Ponp K.O.[{nonKOBCKOTO B pa3BUTUH KOCMOHABTHKHU.

CBeT — 3JIeKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuu KoposieB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOJCTBA

paKeTHOKOCMHqCCKOﬁ TCXHHKH.

72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.

Cuiibl TpeHwUs.
CoBpemMeHHasi CITyTHUKOBAs CBSI3b.
CoBpemeHnHast puznueckas KapTUHa MUpa.
CoBpeMeHHbIE CpeICTBA CBS3U.
ConHile — UCTOYHUK KU3HU Ha 3eMIie.
TpauchopmaTopsr.
VYapTpa3Byk (mojiyueHue, CBOMCTBA, IPUMEHEHHE).
VYrpaBnsieMblil TEPMOSIICPHBIA CUHTES.
Yckoputenu 3apsiKEHHBIX YACTHII.
®dusukKa U My3bIKa.
dusnueckue cBoOMCTBa aTMOC(hEPHI.
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83.
84.
85.
86.
87.
88.
89.
90.

DOTO2IEMEHTBL.

®oroaddexr. [Ipumenenue apnenus Gpororpdexra.
XancKpuctnan OpcTes; — OCHOBOIIOJIOKHHK AJIEKTPOMArHeTU3Ma.
YepHbie ABIPHI.

[IIkana 3JIeKTPOMarHUTHHIX BOJIH.

DKojoruyeckue npoOaeMbl U BO3MOKHbBIE TyTH UX PELICHUS.
DNEKTpOHHAsI IPOBOJIUMOCTh METAIIOB. CBEPXITPOBOAUMOCT.
OMunui XpuctuaHoBuuJIeH — pycckuit Gpusmk.
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JIner u3mMeHeHnuii (McnpaBJieHN i, 10NI0JHEHHIT), BHECEHHBIX B pa004y10 IporpaMmmy
npeaMera, Kypca

n/n

Paznea,
TeMa

Bua uzmenenuii (00em
BpPEeMEHH, NMOPSA0K
OCBOEHHS pa3ieJioB, TeM,
collep:KaHue 3aJaHu i
AJISl IPAKTHYECKHUX,
J1a00paTOPHBIX,
CaMOCTOSITeIbHBIX padoT

u 1p.)

Hpuuuna
BHECEHUA
U3MEHEHUSs

PaccmoTtpeno

Ha 3aC¢JaHuUUu
MK

Ipencenarenn
MK
(®HO,

MOAIHUCH)

C1ioBa «IUCIATUTHAY
3aMEHEHBI Ha «IIPEAMET
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