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1. OO0mas xapakrepucTuka pado4eii nporpaMmmbl 001eo0pa3oBaTe1bHOM
AUCHHUITHHBI

1.1. O6meoOpa3oBarenbHas AUCHUIUIMHA «DU3UKa» SABIsETCS 0053aTENbHOM Y4acThiO
o01ieo0pa3oBaTENbHOIO IUKIA 00pa30BaTEIbHOM MpPOTpaMMbl 10  CHEHATIBHOCTH
09.02.01 KomnploTepHBIE CHCTEMBI M KOMIUIEKCHI, peaau3yeMoil Ha 0a3e OCHOBHOI'O
ob1rero o6pa3oBaHuUs.

1.2. Ilesu u maHupyeMble pe3yJbTaThl OCBOCHHUS IMCUMILINHBI:

1.2.1. Ilean ¥ 327291 JUCHUILTHHBI:

Conepxanue mnporpammsl  00LIE00pa30BaTENbHON JUCHUILUIMHBL  «DU3UKa»
HAIPaBJICHO Ha JOCTHKEHHE CJEAYIOIUX Lenei: (opMmupoBaHHE Yy OOydarolmUXcs
YBEPEHHOCTM B LEHHOCTH OOpa30BaHMs, 3HAYMMOCTH (U3MYECKUX 3HAHUM IS
COBPEMEHHOI'0  KBAJIM(HUIMPOBAHHOIO  CHELUAIUCTa IpPU  OCYIIECTBICHUU  €T0
npo¢eCCHOHAIBHOM e TeIbHOCTH; (POPMUPOBAHUE €CTECTBEHHO-HAYYHON ITPaMOTHOCTH;
OBJIaJIEHUE CHeUUPUUYECKON cucTeMol (U3NYeCKUX TMOHATUH, TEPMHUHOJIOTHEH U
CUMBOJIMKOM; OCBOEHHE OCHOBHBIX (PM3MUECKHX TEOpUM, 3aKOHOB, 3aKOHOMEPHOCTEM;
OBJIQJICHHE OCHOBHBIMH METOJIaMU HAyYHOT'O MO3HAHMSA HPUPOIBI, UCIOJIB3YEMBIMU B
¢usuke (HAOMIOACHUE, OMMCAHME, W3MEPEHHE, BBIIBIKCHHE THUIIOTE3, MPOBEIICHUE
HKCIIEPUMEHTA); OBJIA/ICHUE YMEHUSIMHU 00palaThIBaTh JaHHBIE IKCIIEPUMEHTA, OOBICHSTh
NOJYYCHHbIE  pe3yJIbTaThl, YCTaHABIMBAaTh 3aBUCUMOCTH MEXIY (U3NYECKUMHU
BEJIMYMHAMHU B HAOJI0Ja€MOM SIBJIIEHUH, JIENaTh BBIBOABI; (POPMUPOBAHUE YMEHHSI PEIIaTh
¢bu3nueckue 3aa4u pa3HbIX YPOBHEHN CI0KHOCTH; pa3BUTHE TO3HABATEIbHBIX HHTEPECOB,
MHTEJJIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEW B Ipoliecce NPUOOPETEHUs 3HAHUU C
UCMOJb30BAHUEM  PA3JIMYHBIX  HCTOYHUKOB  HMHGOPMAlMM U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI; yMEHUH (POPMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIMIO MO OTHOLIEHHWIO K (U3WYecKod uHMOpMalMK, MOJIy4yaeMOW U3 pa3HbIX
UCTOYHHUKOB; BOCIIUTAHNE YyBCTBA FOPAOCTH 32 POCCUNCKYIO (PU3NYECKYIO HAYKY.

OcBoenne kypca O/ «®usuka» npeanosiara€T peuleHHE CIEAYIOIMMX 3a/]au:
npuoOpeTeHre 3HaHUM 0 (pyHIaMEHTaNIbHBIX (PU3MUECKUX 3aKOHaX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (PU3MYECKON KapTUHBI MHUpPA, NPUHLMUIIOB JEHCTBUA TEXHUYECKUX
YCTPOWCTB ¥ MPOU3BOICTBEHHBIX MPOIIECCOB, O HanOO0Jee BaKHBIX OTKPBITUSAX B 00JIaCTH
¢u3MKM, OKa3aBIIMX OIpEAEIAONIee BIMSIHME HA Pa3BUTHE TEXHUKH M TEXHOJIOTHH;
NOHMMaHWe  (QPU3NYECKON  CYHUIHOCTH  SIBJIGHMH, TPOSBISAIOIIMXCS B paMKax
IPOU3BO/ICTBEHHON JESITEIbHOCTH; OCBOCHHE CIIOCOOOB HCIOJB30BAaHUS (PU3MUECKUX
3HAHUH A peleHus] NPaKTUYECKUX U NMPo(hecCHOHAIbHBIX 33/1a4, OOBSICHEHUS SIBJICHUI
IPUPO/IbI, TPOU3BOACTBEHHBIX MPOILIECCOB, IPUHIIMIIOB ACHCTBUS TEXHUYECKUX TPUOOPOB
U yCTpOMCTB, oOecreyeHUs 0O€30MacHOCTH TMPOMU3BOACTBA M OXpaHbl IMPUPOJIBL;
dopmHupoBaHHEe yMEHHUH pemars y4eOHO-TPaKTHUECKHWe 3aJa4d  (HU3HUYECKOTrOo
collepKaHMsl ¢ Y4YETOM MPOQEeCcCHOHATBLHOM HANpaBlIEHHOCTH; MPUOOpPETEHUE OIbITa
MO3HAHUS U CAMOIO3HAHUS; YMEHUU CTaBUTh 3aJa4d M pPellaTh MpoOJeMbl C Yy4ETOM
npodeCCHOHAIBHOM HaIlpaBIeHHOCTH; (OPMUPOBAHIE YMEHHUI NCKATh, aHATTU3UPOBATH U
oOpabaTbiBaTh  (U3HUYECKyI0  HHpOpMAIMIO ¢ Y4€TOM  IpohecCHOHAIBHON
HAINPABJICHHOCTH; MOATOTOBKA OOYYAIOIIUXCS K YCIEIIHOMY OCBOCHHUIO AUCIHIUIMH U
Monyiel mnpodecCHOHANBHOTO IUKIAa: (OpMUpOBaHHME Yy HUX YMEHUH M OIbITa
NEeSITENTbHOCTH, XapaKTepHbIX Uil Tpodeccwii / AOMKHOCTEH —CHyXalluX WIN
CHEeIUANbHOCTEH, MOTy4YaeMbIX B MPOGECCUOHABHBIX 00pa30BaTEIbHBIX OPraHU3aUsX;
MOATOTOBKA K (OPMHUPOBAHUIO OOMIMX KOMIETEHIMHA Oyaymiero CrenuaamucTa:
caM000pa30BaHMsl, KOMMYHUKALIUH, IPOSIBIECHUS I'PakIaHCKO-NaTPUOTUUECKOM O3ULIUH,



COTPY/IHUYECTBA, NMPHUHATUS PELICHUH B CTaHJAPTHOM M HECTAHJIAPTHOM CHUTyalusX,
NpoBeAeHUsT (U3NYECKUX U3MEepeHUH, 3(p(PEeKTUBHOrO M OGE30MACHOTO HCIOJIb30BAaHUS
Pa3IMYHBIX TEXHUUYECKUX YCTPOUCTB, COOIOACHMSI IPABUII OXpaHbl TpyAa Npu padbote ¢
¢uznyecKkuMH MpuoOpamMu U 000PYyT0BaHUEM.

Oco0eHHOCTh (OPMUPOBAHMSI COBOKYIHOCTH 3aJad HU3Y4YEHHUs] (PU3UKH IS
CUCTEMBI CpeIHEro NMpo(eccuoHaIbHOro 00pa30BaHUs 3aKIIOYAETCs B HEOOXOIUMOCTHU
peasv3aliii  po(ecCHOHANbHOW  HANpPaBIIEHHOCTH  pEIIaeMbIX  3a1ad, yuéra
ocobeHHocTel chephl AeATENBHOCTH OYAYILIUX CIIELIUATUCTOB.

B pesynbraTe OCBOEHMSI NMCHUIUIMHBI OOYYarOIIMICS AOJKEH 3HATh: CMBICI
HNOHATUH: (PU3NYECKOE SIBIIEHUE, TUIIOTE3a, 3aKOH, TEOpHsl, BEIIECTBO, B3aUMOJIEICTBYE,
AIIEKTPOMAarHUTHOE I0JI€, BOJIHA, aTOM, ATOMHOE $pO, MOHU3HMPYIOUIUE H3JIy4YEHHUS;
CMBICTT (PU3UYECKHUX BEJIMYUH: CKOPOCTh, YCKOPEHHME, Macca, Cuja, UMIIyJbC, padoTa,
MeXaHUYecKasl SHEprusi, BHYTPEHHss SHEpPrusi, aOCOIIOTHAs TeMIlepaTrypa, KOJINYeCTBO
TEIUIOThI, JJIEMEHTAPHBIM JJIEKTPUYECKUU 3apsia; CMbICH  (U3MYECKHX 3aKOHOB
KJIACCUYECKOM MEXaHHWKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUS SHEPruu, UMITyJIbca U
AIIEKTPUUECKOTO 3apsia, TEPMOJIUHAMUKY, 3JIEKTPOMArHUTHON UHIYKIMH, (OoTOdPdeKTa;
BKJIQJl POCCHUMCKMX M 3apyOeXHBIX YUYEHBIX, OKa3aBLIMX HaumOOJjblllee BIUSHUE Ha
pa3BuTHE (DU3UKU;

B pe3ynbTate ocBOEHUS TUCHUIUIMHBI 00YYarOIINICs JOMKEH YMETh: MPOBOIUTh
HaOJI0IeHNS, IUTAHUPOBATH U BBIMIOIHSTH 3KCIIEPUMEHTBI, BBIABUTAaTh THIIOTE3bI U CTPOUTH
MOJIETH, TPUMEHSTh MOJIyYEHHbIE 3HAHUS MO (U3MKE 11 OOBICHEHUS Pa3sHOOOpPa3HBIX
¢u3nueckux SBIIEHUNH WU CBOWCTB BEIIECTB; MPAKTUYECKH HCIOJIb30BaTh (PU3MYECKUE
3HAHUS; OLIEHNWBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(pOPMAIMK; HCIIOJIb30BaTh
NpUOOpPETeHHbIE 3HAHUA U YMEHHMS JUIsl pEelIeHUs NPAaKTUYECKUX 3a/ad IMOBCETHEBHOMN
KU3HM, oOecredeHuss  0€30MacHOCTH  COOCTBEHHOM — KU3HHM,  PalMOHAIBHOTO
NPUPOIONOIB30BAHUS M OXpaHbl OKpYy)Karollell cpeibl, OMHMCHIBATH U OOBACHSTH
bu3uYecCKrUe SBJICHUS W CBOMCTBAa TEJ: CBOMCTBA ra3oB, JKHUJIKOCTEH M TBEPJIBIX TEI;
AIIEKTPOMArHUTHYIO MHAYKIUIO, paclpOCTpaHEHUE 3JIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE
cBoMcTBa cBeTa; (0TOod(P(HEKT; OTIMYATH TUMOTE3bI OT HAYUYHBIX TEOPHI; JeTaTh BHIBOJIBI
Ha OCHOBE JKCIIEPMMEHTAJIbHBIX JAaHHBIX; MPUBOJUTH NPUMEPHI, MMOKA3BIBAIOLINE, YTO:
HAOJIOACHNS M HKCIEPUMEHT SIBJISIFOTCSI OCHOBOM ISl BBIIIBMXKEHHS TMIIOTE3 U TEOPHUH,
NPUBOJUTH MPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKUX 3HAHMM: 3aKOHOB
MEXaHHKH, TEPMOJAMHAMHUKU U DJIEKTPOJAMHAMHKM B HSHEPreTUKE; Pa3IUYHBIX BHUOB
AIIEKTPOMArHUTHBIX M3JIYYECHUH IS pa3BUTHS PAJUO U TEIEKOMMYHUKALUH, KBAHTOBOM
Gu3MKU B CO3/IaHUU SIACPHON SHEPreTUKH; BOCHPUHHUMATh M HAa OCHOBE IOJYYEHHBIX
3HaHHUM CaMOCTOSTENBHO OLIEHUBATh HH(OpMaIHIo, coaepxalytocs B coodenusx CMU,
WuTepHeTe, Hay4YHO-TIOMYJISIPHBIX CTAThsIX; IPUMEHSTh ITOJTYYESHHbIC 3HAHUS JJIs1 pEIICHUS
dusnyeckux 3amad; U3MEPATh PpAd (U3UUYECKUX BEJIWYHMH, MPEACTABIAS PE3YJIbTATHI
M3MEPEHUU C YYETOM UX IOTPELIHOCTEM.

1.2.2. TInanupyembie pe3yJabTaThbl 0CBOCHHS 001e00pPa30BaTE/ILHOI
aucuIInHbl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco6oe 3HayeHne AUCUUIUIMHA uMeeT npu popmupoBanuu u pazsutun OK u [IK
OK 01 Beibupars cnocoObl pemieHus 3afa4  NpodecCHUOHATBLHON AeSTEIbHOCTH
NPUMEHHUTENBHO K Pa3JIMYHBIM KOHTEKCTAM;

OK 02 Hcnons3oBaTh COBPEMEHHBIE CPEICTBA IOMCKA, aHAIM3a W HMHTEPIPETALMU
uHpopMaMu U UHPOPMALMOHHBIE  TEXHOJOTMW  JUIsl  BBIMOJHEHUS  3ajad
npodeccuoHaNnbHON eI TENbHOCTH;



OK 03 IlimanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JTUYHOCTHOE
pa3BuUTHE, MPEINPUHUMATENIBCKYIO JESITEIbHOCTh B  NpoQeccHoHalbHOW  cdepe,
UCMOJb30BaTh 3HAHUS IO MPABOBOW U (PUHAHCOBOW TPaMOTHOCTH B pa3IMUHBIX
KU3HEHHBIX CUTYalMsIX;

OK 04 D¢ dexTrBHO B3aUMOJIEHCTBOBATh U padOTATh B KOJUIEKTUBE U KOMaH/E;

OK 05 OcyuiecTBiasiTh YCTHYIO M NMHCBMEHHYIO KOMMYHHKAIMIO Ha IOCYJIapCTBEHHOM
a3bike Poccuiickoit denepanyu ¢ yueToM OCOOEHHOCTEW COLMAIBHOIO M KYJBTYPHOTO
KOHTEKCTA;

OK 06 [IlposBiaTh TIpa)IaHCKO-NIATPUOTHYECKYIO IMO3MILHI0, JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE Ha OCHOBE TPAJUIIMOHHBIX POCCUMCKUX TyXOBHO-HPABCTBEHHBIX
LEHHOCTEW, B TOM YHCJIE€ C YyYETOM TapMOHHU3AIMM MEXHAIMOHAIBHBIX H
MEXPEJTUTHO3HBIX ~ OTHOIIEHUH, TPUMEHSTh  CTAHAAPThl  AHTHUKOPPYMIIMOHHOTO
HIOBEJICHMS,

OK 07 CopneiicTBOBaTh COXPAaHEHHUIO OKPYXAIOIIEH Cpebl, PecypcocOepereHHUIO,
OPUMEHITh 3HaHHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIMUIBI OepeXJIMBOrO MPOU3BOJACTBA,
3 PEKTUBHO EICTBOBAThH B UpE3BbIUANHBIX CUTYALIHAX;

1K 2.2 Biiagets MeTO/10M KOMaHAHOHN pa3pabOTKU MPOrpaMMHBIX IPOAYKTOB



Kox 1 HauMeHOBaHHe
bopmupyembIx
KOMIIeTeHII NI

HHaHpreMble PE3YJbTATHI 0CBOCHUS NMPOTrPaMMbI IO JTUCIHUIIJIMHE

O6mmue!

I[I/lcumumnapﬂme2

OK 01. Beibupatp
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeTbHOCTH
PUMEHUTEIBHO

K Pa3InIHBIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yJbTAThl JOJDKHBI OTPaKaTb B 4YacTH
TPYZOBOI'O BOCIIUTAHMUS:
- TOTOBHOCTb K TpPYyZAY, OCO3HAHHE LICHHOCTH MacTEpPCTBa,

TPYIOJIO0HE;

- TOTOBHOCTh K aKTHBHOMH J€ATEIIBHOCTH TEXHOJIOTUYECKOM 1
COLMATTLHOU HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATH U CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- UWHTEpPEeC K pa3Iu4yHbIM cdepaM MpopecCHOHATEHON
NeSITeIbHOCTH,

- TOTOBHOCTH M CHOCOOHOCTH K 0Opa3oBaHUIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU.
MertanpeameTHble pe3yabTaThl JOIKHBI OTPAXKATh:

OBnanenue YHUBEpPCAIbLHBIMU y4eOHBIMU
MO3HABATEILHBIMU AEHCTBUIMH:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSITENILHO  (OPMYIHUPOBATh U  AKTyaJIU3HpPOBATh

npoOyeMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTaHABINBATh
CYLIECTBEHHBIN IMPHU3HAK WJIM OCHOBAaHUS Ui CpPaBHEHUS,
KJacCUpUKauuu ¢ 000OLIEHUs; ONpeAensTh  LeIu
NeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JOCTHUIKCHUS; BBIABIIATH 3aKOHOMCPHOCTHU U IIPOTUBOPCUUSA B
paccMaTpUBaeMbIX SBICHHMSX; BHOCUTh KOPPEKTHUBBI B
JACATCIIbHOCTD, OIICHHUBATh COOTBETCTBUEC PE3YJIbTATOB
LEeNsIM, OLICHMBATh PUCKU TOCIEACTBUN JIEATEIbHOCTH;
Ppa3BHUBAaTHb KpCaTHuBHOC MBIIIJICHHUE Ipu PEIICHUHA

I[TIP6 1. CdopMHupOBaHHOCTh TMPEACTABICHUNH O POJIHU
U MecTe (PU3MKH U aCTPOHOMHUHM B COBPEMEHHOW HAyYHOUH
KapTUHE MHpa, O cucTemMooOpasyromiei ponu (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAAE POCCHUICKUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pa3BUTHE HAYKH;
MOHUMaHHUe GU3UYECKON CYITHOCTH HAOII0JaeMbIX SBICHUN
MHUKpPOMHpA, MaKpoOMHpa M MeramMumpa; MOHUMaHUE pPOJIHU
aCTPOHOMHUHU B MPAKTUYECKOW J[EATEIbHOCTU YEIOBEKa U
JabHEHIIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJIH (DU3HUKH
B (opmupoBaHuMm  Kpyrozopa Hu  (QYHKIMOHAJIBHOMN
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLIeHUs] TPAaKTUYECKUX 3a]1aY;
I[IP6 2. CdopMUPOBAaHHOCT, YMEHUH pacmo3HaBaTh
¢buznyeckue spneHus (Iporecchl) U OObICHITh UX Ha OCHOBE
W3YYECHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHOE JBUKEHHME, CBOOOJHOE TMaJeHHe Tell,
JIBUKEHHE 110 OKPY’KHOCTH, HHEPLIMSI, B3AUMOJICHCTBUE TEII,
Kose0aTebHOe JBUKEHHUE, Pe30HAHC, BOJIHOBOE JIBUYKEHUE;
g dy3ust, OpOyHOBCKOE ABMKEHHUE, CTPOCHHE KUIKOCTEH U
TBEPABIX TeJ, W3MEHEHHE oObeMa Tell NpHU HarpeBaHuu
(oxJlaXxkeHNMH),  TEIJIOBOE  DPABHOBECHE,  HCIApEHUE,
KOHJICHCALlUs, TIUIaBJI€HHe, KPUCTAJUIM3alMs, KUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, CBSA3b CPEAHEN KMHETUYECKOW SHEPTUU
TEIUIOBOTO  JBKKEHUS  MOJIEKyJl C  abCONIOTHOU
TEMIIEPATypOH, NOBBILIEHWE JaBJIEHUS Tra3a IpH €ro
HarpeBaHUU B 3aKPHITOM COCY/I€, CBSI3b MEX 1Y MTapaMeTpaMu




KU3HEHHBIX TPo0IeM;
0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJI1aJACTH HaBbIKaMH y‘-IGGHO-I/ICCJ'IeIIOBaTeJIBCKOf/'I u
NPOCKTHON  JESTEIBHOCTH,  HABBIKAMH  Pa3peIICHUs
npo0Jem;

- BBUIBIATH ~ NPUYMHHO-CIICJICTBCHHBIE  CBSI3U U

aKTyaJII/I?;I/IpOBaTL 3a,uaqy, BBIABUT'aTb FI/IHOTCSY cec peLHCHI/ISI,
HAXOJWTh  apryMEHThl ISl  JOKAa3aTelbCTBA  CBOUX
YTBEPKJICHMM, 3aaBaTh IapAMETPbl U KPUTEPUU PELICHUS;
- aHAJIM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHHS 3a1aud
pe3y.HbTaTI>I, KpI/ITI/I‘-IeCKI/I OIICHUBATh WUX ZIOCTOBepHOCTL,
POTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaT€JH)HYIO 158
NPAKTHYCCKYIO YaCTH JKU3HEICSITEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUA U3 PA3HBIX IPEIAMETHBIX
oOuacrei;

- BBIJIBUT'aTb HOBBLIC HJICHU, npej:[naraTL OpI/IFI/IHaJ'H)Hl)Ie
TIOJTXO/IbI U PEUICHUS;

- IMPOABJIATH CIIOCOOHOCTh HUX HCIIOJB30BaHHUS B
MMO3HaBaTeIbHOM U COI_II/IaJIBHOP’I IMPAKTHUKE;

-IIPOSABJIATH CITOCOOHOCTH u TOTOBHOCTbH K
CaMOCTOATCIIBHOMY IIOUCKY METOJ0B peuicHu-d

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX METO0B
MO3HAHUS;

- craBuTh W (GOPMYITUPOBATh COOCTBEHHBIC 3a/Jaud B
00pa30oBaTeNbHON NEATEIBHOCTH U )KU3HEHHBIX CUTYAIIUAX;
BBISIBIIATH ~ NPUYUHHO-CIEACTBEHHBIE  CBSI3M W JUIS
JI0OKa3aTelIbcTBa CBOUX YTBEPKIEHUMN, 3a1aBaTh MapaMeTpbl
U KPUTEPUH PEIICHUS aKTyaTu3upOBaTh 3a/1a49y, BBIJBUTATh

COCTOSIHMSL Ta3a B U30IpoIlleccax; »dJICKTPU3AlMs Tell,
B3aMMOJICHCTBUE 3apsiiOB, HAarpeBaHUE MPOBOJHUKA C
TOKOM, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMArHUTHAas
WHIYKIUSA, JEUCTBUE MArHUTHOTO IMOJs HAa MPOBOJHUK C
TOKOM W  JBWXYIIUMHCA  3apsil, SJICKTPOMArHUTHBIC
KOJIeOaHUs W BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTpPAKEHHUE, TNpPEJOMIICHHE, HHTEepPEepeHIHs,
nudpakius W ToJsIpU3als  CBETa, JUCIIEPCUs CBETa;
doroanekTpudeckuii  3p¢deKkT,  CBETOBOC  JIaBIICHUE,
BO3HMKHOBEHHME JIMHEWYATOro CIIEKTpa aTroMa BOJOpPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

I[IP6 3. Biamenue OCHOBOMOJIArAIOMIUMHA (PU3HUYCCKUMHU

IIOHATUAMU u BCIIMYMHAMHU, XapaKTCPU3yIOIHUMU
(I)I/ISI/I‘ICCKI/IG IIpoHECCChI (CBHBaHHLIMI/I C MCXaHHYCCKUM
JABUXKXCHUECM, B3aHMOH€ﬁCTBHCM TCI, MCXaHHWYCCKUMH
KOJIeOaHHSIMHU u BOJIHAMH, ATOMHO-MOJICKYJISAPHBIM
CTPOCHUCM BE€IICCTBA, TCIIJIOBBIMA mnmpoucccamMu,

JJEKTPUYECKUM M MAarHUTHBIM TOJISIMH, JJIEKTPUYECKUM
TOKOM, OJICKTPOMAarHMuTHBIMHA KOJ'IC6aHI/I${MI/I 1 BOJIHAMH,
ONTUYECKUMHU  SIBIICHUSAMH, KBAHTOBBIMHU  SIBJICHHUSMHU,
CTPOCHHMEM aTOMa M aTOMHOTO Sipa, PaIUOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJIATAKOIIMMU  aCTPOHOMHUYECKUMU
MOHATHUAMHU, MO3BOIAOIIUMU XaPAKTCPHU30BaATh IMPOIECCHI,
MPOUCXOJSIIME HaA 3BE3/1aX, B 3BE3JHBIX CHCTEMAX, B
MEXTaAIaKTUUECKOMI cpeac; JIBUKCHHUC HG6€CHBIX TECII,
SBOJIIOLIMIO 3B€3]1 U BeeneHHoi;

I[IP6 4. Bnanenue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMmH (3akoH BcemupHoro Tsarotenus, I, I u III

THUIIOTE3Y €€ PCUICHN A, HAXOANUTb apryYMCHTBI; 3aKOHBbI HBIOTOHa, 3daKOH COXpaHCHHA MEXaHU4YeCKOMH
- AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJC PCIICHHA 3aJadd | DOHCPIUH, 3aKOH COXpaHCHUA HMITYJIbCA, IIPUHIUIT
PE3yJabTaThl, KPUTHUYCCKHU OLCHUBATH HUX HOOCTOBCPHOCTH, | CYNCPIO3UIUN CHJ1, IIPUHIIHIT PaBHOIIPABHOCTHU
IMPOTrHO3MpPOBATHE M3MCHCHHUC B HOBBIX YCJIOBHAX; MaBAaTh | HHCPUIHUAJIbHBIX CHCTEM OTCUCTA, MOJICKYJISIPHO-




OIICHKY HOBBIM CHTYallusiM, OIICHMBATh MPUOOPETCHHBIN
OTIBIT;

- pa3palaThiBaTh IUJIaH PEIICHHS TPOOJEMBbI C YYETOM
aHaJIM3a MMEIOIIUXCS MaTepUAbHBIX U HeMaTepUaIbHBIX
pecypcoB; CTaBUTHh MPOOJEMBl M 3aJayud, JOIYCKAIOIINe
albTepHATUBHBIC PELICHUS

KUHETHUYECKYI0O TEOPHIO CTPOCHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, IEPBBIN 3aKOH TEPMOJIUHAMHKH; 3aKOH COXPAHCHUSI
ANIEKTPUYECKOTO 3apsija, 3akoH Kynona, 3akoH Oma yis
y4dacTKa IenH, 3akoH OMa JIiJ1s IOJTHOH AIIEKTPUYECKOH 1eTH,

3akoH [Ixoynsa - JleHma, 3akOH AJIEKTPOMAarHUTHOMN
UHAYKIUM,  3aKOH  COXpPaHEHUs  DHEpPruM,  3aKOH
IPSIMOJIMHEMHOIO  pacHpOCTpPaHEHUs  CBETAa,  3aKOH
OTpaKE€HMsI CBETa, 3aKOH NPEJIOMIIEHUS CBETa; 3aKOH

COXpaHEHHS YHEPrHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPaHEHMsI AJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOI'0 YHCJIa, MOCTy1aThl bopa, 3aKoH pagnoakTUBHOTO
pacriaza);  YBEpEHHOE  HCIOJb30BAHUWE  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaiu3e (PU3NYECKUX SIBICHUU U
IPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMH HAy4HOT'O
MO3HAHUs, UCTIOJIb3YEMBIMH B (PU3HKE: IPOBOJUTH MPSIMbIE U
KOCBEHHBIE HW3MEpEHUs (PU3MUECKUX BEJIWYHH, BBIOMpAs
ONTUMAJIBHBIA CIIOCO0 M3MEpPEHHs U UCHOJIb3ys N3BECTHBIE
METO/Bl OLIEHKM TOTPEIIHOCTEH HW3MEpPEHUN, NPOBOIUTH
UCCII/IOBAaHUE  3aBUCUMOCTEH  (M3HYECKMX  BEIMYUH
C WCIOJIb30BaHUEM TMPSMBIX HW3MEPEHUH, OOBSICHATH
MOJIyYEHHbIE Pe3yJIbTaThl, UCIIONB3YS (PU3NUYECKUE TEOPHH,
3aKOHBI U MOHSTHUS, U JAETaTh BHIBOJIBI, COOIOIATH MpaBUiia
0e30macHoOro Tpyaa
NpH TIPOBEICHWHM WCCICNOBAHUNH B paMKax Y4eOHOTO
HKCIEPUMEHTA U yueOHO-HCCIIeI0BATEIbCKON 1EATEIbHOCTH
C UCTIOJIH30BAHNEM ITU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
nabopaTopHOro  000py/A0BaHMS; c(OpMHPOBAHHOCTH
MpECTaBICHUI

0 METOJax MOJIy4YeHHUs! HAyUYHBIX aCTPOHOMUYECKUX 3HAHUH;
I1P6 7. CdhopMHUpPOBaHHOCTh yMEHHMsI pelIaTh pacUEeTHbHIE
3aJ]auyl C SIBHO 3aJJaHHOM (PM3NYECKOI MOJEIBIO, UCIIONIb3YS
buznveckue 3aKOHBI




Y MPUHITUIIBL, HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4H BEIOMPATh
(UBUYECKYI0 MOJIENb, BBIICIATh (HU3UYCCKHUE BEITMYMHBI U
dbopMyIIbl, HEOOXOIUMBIC IS €€ PEUICHHS, MPOBOIUTH
pacyeThl U OIEHUBAThH PEATBHOCTh MOJYYEHHOTO 3HAYEHUS
(GU3MYECKON BENUYHMHBI; pellaTh KadeCTBCHHbBIC 3a/1auH,
BBICTpauMBasi JIOTUYECKH HENPOTHUBOPEUYMBYIO IEMOYKY

pacCyXJIEHHMM C OIOpOM HA HW3YYEHHBIE  3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS
OK 02. Mcnonb3oBath | JINUHOCTHBIE pe3ynbTaThl JOJKHBI OTpaxarb B wyacTtd | [IP6 5. YMeHue yuuThIBaTh TpaHMIBl [PUMEHEHUS

COBPEMEHHBIC CPE/ICTBA
MIONCKa, aHAIH3a

Y UHTEPIIPETALUU
uHpOopMaIun

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUHU

JUIs1 BBITTOJTHEHUS 33124
npo¢eCcCuOHAITBHON
JeSTeNbHOCTH

LIEHHOCTH Hay4YHOT'O IO3HAHMS:
- c()OpMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU M OOIIECTBEHHOH
IPAKTUKK,  OCHOBAHHOTO  Ha  JAMajore  KyJbTyp,
CIOCOOCTBYIOLIIETO ~ OCO3HAHMIO ~ CBOEr0  MecTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKOM KYJIBTYPBI
KaK CpeJICTBa B3aUMOJAECUCTBUS MEXY JIIOJbMU U MTO3HAHUS

MUDA;
MeranpeamMeTHble  pe3yibTaTbl  JOJKHBI  OTPa’KaTh:
OBnanenue YHUBEPCAIBLHBIMU y4eOHBIMU

MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmei:

- BIIQJIETh HABBIKAMU TMONydeHHWss wuHopMammum w3
UCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOSTENILHO OCYILECTBIISATh
NOWCK, aHaIW3, CHCTEeMAaTHU3allMi0 W HHTEPIPETAIUIO
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- CO3/aBaTh TEKCTHl B pa3IMYHBIX (hopMaTax C Y4EeTOM
Ha3HaueHUs MH(GOpPMAIMK U LIEIEeBOM ayIUTOPHH, BBIOMpas
ONTUMAITEHYIO (hOpMY MPECTABICHHS U BU3yaTTU3aIlHH,

- HCIOJIb30BaTh  CPeACTBa  MH(OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA B peleHnH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHMU3aLMOHHBIX
3a/1a4 ¢ coOJr0/IeHneM TpeOOBaHUM IPTOHOMHKH, TEXHUKH

M3YYCHHBIX (PU3NYECKUX MOJIENel: MaTepuaibHas TOYKa,
MHepIMalbHasl CUCTeMa OTCYeTa, WACAIbHBIN ra3; MOJENn
CTPOEHHUS Ta30B, XUAKOCTEH M TBEPIABIX TeJ, TOYCHHBII
DIIEKTPUUYECKUH 3apsii, saepHas MOJAETb aTOMa, HYKJIOHHAsS
MOJIeTTh aTOMHOTO anpa
IIpU pelieHnn PU3NYECKuX 3a/1ay;

I[TP6 9. CdopMupoBaHHOCTh COOCTBEHHOH TMO3UIUU 10
OTHOWIEHMIO K (pu3MuecKoil MH(pOpMalny, MOoITydaeMon u3
pasHBIX HCTOYHHMKOB, YMEHHUH HCIIOJIB30BaTh LU(POBBIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYpPUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M HayyHO-
MONYJIAPHOM nH(pOopMaIuu; pa3BUTHE YMEHHU

KPUTHYCCKOT'O aHaJIn3a HOJIy‘-IElCMOﬁ I/IH(I)OpMaI_II/II/I




0€3011aCHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBBIX U
STUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 6€30MaCHOCTH;
- BJIAJEThb HaBbIKaMU  pACIIO3HABAHUS U  3allUTHI
uH(bopMaluu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

OK 03. IlnmanupoBarb
U peaIn30BbIBATh
coOCTBEHHOE
npodeccroHaIbHOE

Y JINYHOCTHOE
pa3BHTHE,
PEIIPUHIMATEIBCKY
10 JICSATEIILHOCTD

B nipoeccnoHabHOM
cdepe, UCIIOTH30BATH
3HaHMA 10 IIPABOBOM
U GUHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUsIX

JInyHOCTHBIE peE3ynbTaThl JOJDKHBI OTpa)kaTb B YacTH
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLEHHMBATh CHTyallMI0 W TNPUHUMATh
OCO3HAHHBIC PCILUCHMS, OPHUEHTHUPYSICh HAa MOPAIBHO-

HPaBCTBEHHBIC HOPMBI
W IICHHOCTH,

-OCO3HAHHE JUYHOTO BKJAJ B IOCTPOCHHE YCTOMYHUBOTO
Oyay1uero;

MeranpeameTHbie  pe3yJabTaThl  JIOJDKHBI  OTpPa)XaTh:
OsBnageHue YHUBEpCaIbHBIMU peryasiTUBHBIMU
JNEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSATENIbHO  OCYIIECTBJIATh  IMO3HABATEIHHYIO
NEeSTENIbHOCTh,  BBIABISATH ~ MPOOJIEMBI,  CTaBUTh U

dbopmynupoBaTh COOCTBEHHBIE 33Jla4d B 00Opa30BaTEIbHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CAaMOCTOSITEIEHO COCTABIIATH IJIAH PEIICHHsSI MPOOIEMBI C
y4eToM UMEIOIIUXCS pPECYpCOB, CcOOCTBEHHBIX
BO3MOXHOCTEN

U TIPEIIOYTEHHIA;

- 1aBaTb OLICHKY HOBBLIM CUTYallUsAM;

Croco0cTBOBaThH (POPMHUPOBAHUIO U MPOSIBICHUIO ITUPOKOI
SPYIMIIMA B pPa3HbIX O0OJACTAX 3HAHWMA, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPUEMBI pe(JICKCUU sl OLIEHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

- yMeThb OILIGHHWBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATH
pemeHus

I[TP6 9. CdopMUPOBaHHOCTh COOCTBEHHOH IO3UIUU 10
OTHOIICHHUIO K (U3UYECKON MHPOPMAILIUHU, TOTYyIaeMOn M3
pasHBIX MCTOYHHMKOB, YMEHHUH HCIIOJIB30BaTh LU(PPOBBIC

TEXHOJIOTHH JUTSL MIOUCKA, CTPYKTYpPUPOBaHMUS,
UHTEpIIpETallMd U IMpeICTaBiIeHUs] Y4eOHON M Hay4dHO-
MONYJIAPHOMN uH(pOopMaInu; pa3BuUTHE YMEHUU

KPUTHYECKOI0 aHAJIN3a M0Jy4aeMoi HHpopMauu




110 UX CHUXKCHHIO

OK 04. DddexTruBHO
B3aMMO/ICVICTBOBATh
u paboraTthb

B KOJUIGKTHUBE U
KOMaHsie

JImgyHOCTHBIE pe3yiibTaTbl AOJDKHBI OTpaXaTb B 4YaCTH
HNCHHOCTH HAYYHOTI'O ITO3HAHMA:

-OBJIaJICBAHWE HAaBBIKAMH  Y4eOHO-HCCIIEOBATEIHCKOMH,
MIPOEKTHOMN

W COIMAJIbHOM JIeSTEILHOCTH;

MeranpeameTHble  pe3yJibTaTbl  JOJDKHBI  OTpaXkaTh:
OsgnageHue YHHUBEPCAJIbHBIMU KOMMYHHUKaTUBHBIMU
JICHCTBHUSMU:

0) cOBMECTHAs ICSITEIILHOCTD:

- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMaHTHON

Y MHUBUIYyIILHOU PabOThI;

- BBIOMpATh TEMATHKy M METOJ(bI COBMECTHBIX JICUCTBHI C
YYETOM OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXKJIOT0 YJICHA
KOJUIEKTHUBA,

- MNPpUHHUMATDH oeiun COBMECTHOM ACATCIIBHOCTH,
OpTraHHU30BbLIBATH
H  KOOpAWHUPOBATH JEHUCTBUSA 10 €€ OJOCTHXKEHHIO:

COCTABJIATH IUIAH JIEWCTBHM, PACIPEIEIATh POJIA C YUYETOM
MHEHMH YYaCTHUKOB, OOCYXkJaTh Pe3yJbTaThl COBMECTHOM
paboThI;

-OLIEHUBATh KaUYECTBO CBOETO BKJIA/JA U KaXJI0r0 Y4aCTHUKA
KOMaHAbl B 0OWUH pe3yiabTaT Mo pa3pabOTaHHBIM
KpUTEPHUSIM;

-TpeJiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3ULUU
HOBHU3HBI, OPUTMHAJIBHOCTH, NPAKTHYECKON 3HAYMMOCTH;
KOOPJMHHUPOBATh

U BBIIOJHATH PadOTy B YCIOBUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBUS;

-OCYILLIECTBJIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE
B pa3jMYHbIX CHUTYyallUiX, MPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUITUATHBHBIM.

OBJ'Ia,HeHI/Ie YHHUBCPCAJIbHBIMHU PErYJIATUBHBIMU

I[TIP6 10. OsnageHue yMeHHSIMH paboTaTh B TpyINIe
C  BBINOJHEHHEM  Pa3UYHBIX  COLMAIBHBIX  POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAllMOHAIBHO PaclpenessaTh
JIeATETbHOCTh B HECTAHJAPTHBIX CHUTYalUsIX, aJCKBATHO
OLICHMBATh BKJIAJ KaXJOro M3 YYaCTHUKOB TIpPyHIbl B
pelIeHre paccMaTpUBAEMO MPOOIEMbI




JICUCTBUSIMU:

T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- MPUHUMATh MOTHBBI U QPTYMEHTHI JIPYTHX JIIOACH TpH
aHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH

OK 05. Ocy1ecTBasiTh
YCTHYIO M TUCbMEHHYIO
KOMMYHHKAITUIO

Ha roCy/1apCTBEHHOM
s361Ke Poccuiickoi
deneparyu ¢ y4eTom
oco0eHHOCTEH
COIMAJILHOTO

1 KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpa)»kaTb B YacTH
3CTETUYECKOTIO BOCITUTAHUS:

- ACTETHMYECKOE OTHOILICHUE K MUPY, BKJIIOYas 3CTETHKY
ObITa, HAYYHOTO U TEXHUYECKOTr0 TBOPUECTBA, CIIOPTa, TPYda
1 OOIIECTBEHHBIX OTHOIICHHUH;

B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIIATH:
-[IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U TMPUPOJHOMY HACIEAMIO, MaMATHUKAM,
TpaguuusM HaponoB Poccum, noctwxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX U TPY/IE;

MeranpeaMeTHble  pe3yibTaThl  JOJDKHBI  OTPAXKATh:
OBnaneHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
NEUCTBUSIMH:
a) oO1IeHue:

- OCYHICCTBJIATE KOMMYHHKAIUHA BO BCEX C(l)ean JKHN3HH,
- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPCHUA
C MCITOJIB30BAHUECM SA3BIKOBBIX CPCACTB

I[IP6 1. CdopMHpPOBaHHOCTh MPEACTABICHUI O pOJHU
U MecTe (PU3MKM U aCTPOHOMHUHM B COBPEMEHHOM Hay4dHOH
KapTUHE MHpa, O CHCTeMooOpasyromed posu (u3uku B
pa3sBUTHU €CTECTBEHHbIX HayK, TEeXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIaJ€ POCCUNUCKUX
U 3apyOeXHbIX YYEHbIX-(QU3UKOB B pa3BUTHE HAYKHU;
MOHUMaHKEe (PU3NIECKOH CYITHOCTH HAOIIOaeMBbIX SIBICHUN
MHUKpPOMHUpA, MakpoMUpa U MeramMpa; MNOHHMaHHE PpOJIU
aCTPOHOMHUHU B IPAKTHUYECKON MAESITEIBbHOCTH YENOBEKAa U
JalibHeHIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3HUKU
B (GopMHpOBaHMH Kpyrozopa ©  (yHKIMOHAIHHON
IPaMOTHOCTH 4Y€JIOBEKa JIJIsl pELICHMsI IPAaKTUYECKUX 3a1a4

OK 07. CopneiicTBoBaTh
COXPaHEHUIO
OKpYKaroIen Cpebl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS
00 M3MeHeHnn
KJIMMAaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ heKTUBHO
JIEVICTBOBATh

JIMuyHOCTHBIE pe3yNbTaThl JOJDKHBI OTpakaTh B YacTH
HKOJIOTMYECKOTO BOCIIUTAHUS:

- c(OpMUPOBAaHHOCTb  OJKOJOTUYECKOH  KYJIbTYpBHI,
MOHUMAaHUe BIIUSTHUS COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON M COLIMAIBHOM CpEbI,

OCO3HAaHHWE TIJO0AJIBHOTO  XapakTepa  HAKOJIOTMYECKUX
npobiewm;
- IUIAHUPOBAaHME M  OCYIIECTBJICHUE JEUCTBUUA B

OKpYXarolllel cpeie Ha OCHOBE 3HAHUS LIENEH YCTOWUYMBOTO
pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE  HEIPUATHE
OKpY’KaOIIIEeH cpene

JEUCTBUN, TPUHOCSIIIMX BpEX

IIP6 8. CdopMupOBaHHOCTb  yMEHHUS  NPUMEHATh
MOJTy4YE€HHbIE 3HAHUS JJ1s1 OOBSCHEHUS YCIOBUI NPOTEKaHUS
buznyecKux SBJICHUI B IpUpoe
u Ui MNPUHATHSA MPAKTUYECKUX pelieHui

B TOBCEJIHEBHOW KM3HM A obecriedueHus: 0€301MacHOCTH
pH oOpalleHUuH ¢ OBITOBBIMU MPUOOPAMH M TEXHUYECKUMU
YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbSI M COOJIIOJICHUS HOPM
HKOJIOTMUECKOTO TMOBEACHUS B  OKpyXarouieil cpene;
MOHUMaHHE HEOOXOJUMOCTH NPUMEHEHUs JIOCTHUKEHUMN
((N7ZIN’ u TEXHOJIOTHI
JUISl paliMOHAJIBHOTO MTPUPOI0OIIOIb30BaHUS




B UPE3BbIYANHBIX
CUTYaLUsX

[IK 2.2. Bnanetsb
METOaMU KOMaHIHON
pa3paboTku
MIPOrPaMMHBIX
MIPOTYKTOB

OgnazieHre yMEHUsIMUA pabOTaTh B TPYIIIE C BBHIIIOJHEHUEM
pa3IMYHBIX COLMATIBHBIX pOJIeH, IUIAHUPOBAaTh pPaboTy
rpynnsl. BrageHue 3aKOHOMEPHOCTSIMHM, 3aKOHAMU U
TEOPUSAMHU IO pa3feiny OJIEKTPOAMHAMHUKA, YMETh YUTAaTh
AIIEKTPUUYECKUE CXEMBI U COCTaBJIATh UX. YMETh paboTaTh ¢
AIIEKTPUYECKUMHU  MPUOOpaMU, YUTaTh DJIEKTPUUYECKUE
CXEMBbI, YMETh COCTAaBJISITh JIEKTPUUECKHUE CXEMBI.




2. CTpyKTypa H coaepkaHue 001meo0pa3oBaTebHON JUCHUIIJIMHBI

1. CTpykTypa u coaep:kaHue 0011e00pa30BaTeJIbHON JUCHUILINHDI

2.1 O0beM AUCHUILIMHBI M BU/IbI Y4eOHOH padoThl

Bun yuyeOHoM padoThbl

0O0neM B yacax

. 218
O0bem o0pa3oBaTeILHONH MPOrPaAMMBbI M CITUTLIHHBI
1. OcHoBHOE coep:KaHue 195
BT. U.:
TEOPETHYECKOE O0yUCHHUE 137
TabopaTOPHBIC 3aHATHS 26
32
2. [IpodeccoHAILHO-OPHEHTHPOBAHHOE COJAEPKAHNE
11
KoncyabTanuu
IIpome:kyTOUHAast aTTecTalUsA (IK3aAMEH) 12




2.2. TemaTuyecKkuii IJIaH U coiep:KaHue TUCHHILTHHBI «DU3MKA»

HaumeHoBaHue Conep:xanue y4e0HOro MaTepuaJia, Jad0paTopHble U MPAKTHYECKHUE Oo0bem dopmupyembie
pa3iesioB u TeM padoThl, HTHAMBUAYAJIbHBIH NPOEKT (eciu npedycmompeHst) Yacos oduue u
npogdeccuoHaJIbHbIE
KOMIIeTeHIIH U
1 2 3 4
Pa3zpnen 1. dusuka u MeTOABI HAYYHOI0 O3HAHUS.
BBeaenne. ®usuka u Conep:xanue yueOHOro MaTepuaJia: 2 OKO03
METO/Ibl HAYYHOT'O ®dusnka - Hayka o mpupone. HaydHsie METONBI MO3HAHUS OKPYIKAIOIIETO OKO05
MMO3HAHMS Mupa. Poib sKcnepuMeHTa M TEOpPHUM B TMPOLECCE TMO3HAHUS MPUPOJIBI.
OkcniepuMeHT B (Qusuke. MonenupoBanue (U3MUECKUX SBJICHUN U
nporieccoB. Hayunsie rumnore3sl. Ouzndeckue 3aKOHBI U TEOPUH. | paHUIIBI
MPUMEHUMOCTH (U3NYecKuX 3akoHOB. [IpuHnmn coorBeTcTBHS. Ponp u
MecTo (pu3uku B POPMUPOBAHUU COBPEMEHHOM HAay4HON KapTHHBI MUpA, B
MPAKTUYECKOU EATETbHOCTH JIFOJIEH.
Pa3znen 2. Mexanuka
Tema 2.1 Coaep:xaHue yueOHOro MaTepuaJia: 8 OKO1
OCHOBBI KHHEMATHKH MexaHn4decKoe IBIKEHUE U ero BHJIbI. MaTtepuanbHas Touka. CKasipHbIe H | 2 OKO02
BEKTOpHBIE (U3NYECKUE BEIUYUHBL. (OTHOCHUTEIHHOCTh MEXAaHUYECKOTO OKO04
neuxkeHus. Cucrema otcuera. Tpaekrtopus. Ilyrte. Ilepemenienue. OKO05
[InanupoBaHue nepeMelieHre B TeUeHUHU TPYI0BOTO JHSI. OKO07
PaBHOMepHOe  mpsMonuHelHoe — aBUMKeHHEe. CkopocTb.  YpaBHEHue | 2
NBIDKEHUsS. MTHOBEHHass M CpemHss CKopocTH. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, ITyTH MaTEPHUAIIBHONW TOYKH OT BPEMEHH.
Yckopenne. [lpsmonuHelHOE IBIKEHHE C TIOCTOSHHBIM YCKOPEHHEM. | 2

I[BI/I)KGHI/IC C MMOCTOAHHBIM YCKOPCHUCM CBO6OI[HOFO naaCHUs. PaBHOMCpHOC




JBM>KEHUE TOUKH 110 OKPY>KHOCTH, YTIIOBasi CKOPOCTh. I'paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUs, IYTU U IEpEeMEIIECHUs MaTepUaIbHOU
TOUYKH OT BPEMEHHU.

W3mepenune MraoBeHHOM ckopocTu. MccrnenoBaHue COOTHOLICHHS MEXKITY
My TSIMH, TIPOUJICHHBIMU TEJIOM 3a MOCJIEI0BaTeNIbHbIE PaBHBIE MTPOMEKYTKH
BpPEMEHH NPU PaBHOYCKOPEHHOM JBUKCHHUU.

Tema 2.2
JnHamuka

Coneprxanue y4e0HOro MaTepuaJia:

12

IIepBbiit 3akoH HproTona. MHeprumanbsHbele cucTeMbl oTcyera. Macca Tena.
Cuna. Ilpunmun cynepno3unuu cuid. Btopoit 3akon HeloToHa s
MaTepuaIbHOM TOYKU B MHepuuanbHOU cucrteme orcueta (MCO). Tperwii
3aKoH HproTOHA [U1s1 MaTepranbHbIX TOYEK.

3aKoH BCCMHUPHOI'O TATOTCHUS. Cuita TSOKECTH. HepBaﬂ KOCMHNYECCKasd
CKOpPOCTbh. Cuia YHOpyrocru.

3akon ['yka. Bec Ttema. Tpenue. Buabsl TpeHus (1MOKOS, CKOJbXEHHUS,
kaueHus). Cuna tpenus. Cyxoe tpeHue. Cuia TpeHUsl CKOJbKEHUS U CUIla
TpeHus nokos. Koapdumuenrt tpenus.

HSyLIeHI/IC Ha IMPAKTHUKE ABUXXCHUA 6pyCKa 0 HAKJIOHHOM IIOCKOCTH IO
JIECTBHEM HECKOJIBKUX CHII.

JlaGopatopnas pabota Nel: «M3mMepeHune xecTKOCTH NPYXUHbD. «3yueHue
JBUKEHMSI TeJa IO OKPYKHOCTH MO JEHCTBUEM CUJI YIPYTOCTH U TSKECTH.

Tema 2.3 3aK0HBI
COXpaHEHUs B
MEXaHUKe

Coneprxanue yue0HOro MaTepuaJia:

10

Nmnynbe maTtepuanbHOM TOYKHM (Tela), CUCTEMBbl MaTepUAIbHBIX TOYEK.
WMmynibe cuibl M1 ©I3MEHEHHUE UMITYJIbCA Tejla. 3aKOH COXPAaHEHUS UMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Mexannueckass  pabota M MOIIHOCTh. KuHerndeckas  SHEprus.
[TorenunanpHas HHeprusi. 3aKOH COXpPAHEHUS MEXAHUYECKOH HHEprum.
PabGora cunbl TsKecTM M cuibl ynpyroctu. IIpuMmeHeHue 3aKOHOB
COXpaHEHUS.

3aKOH COXpaHEeHHs] MEXaHUYECKON YHEPTHH.




Pemenue 3a1a4 ¢ mpod. HapaBIEHHOCTHIO 2
W3ydenue cBs3U CKOPOCTEH Tl IpU HEeynpyroM yaape. MccnenoBanue cBsizu | 2
paboThI CUITBI C U3MEHEHHEM MEXaHHUUeCKON SHEPrUH Tea.
Paszgea 3. MoJsiekyasipaasi pu3uKa 1 TEPMOJUHAMHUKA
Tema 3.1 OcHOBBI Coaep:xaHue yueOHOro MaTepuaJia: 12 OKO1
MOJIEKYJIIPHO — OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUH M MX ONBITHOE | 2 OKO02
KMHETHYECKOM TeopuH | obocHoBaHue. bpoyHoBckoe nemkenue. Auddysus. Xapakrep ABIKEHUS U OKO03
B3aUMOJICHCTBUS YacTUIl BeriecTBa. Mojenu CTpOSHHsI Ta30B, KUJKOCTEH U OKo04
TBEPABIX TEI U 00BSICHEHUE CBOWCTB BEIICCTBA HA OCHOBE ATHX MOJICIICH. OKO05
Temnepatypa u ee usmepenue. lllkama temmeparyp Llenscus. Mogens | 2 OKO07
uaeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJISPHO-KMHETUYECKOM
TEOpUU HUAeaTbHOro ra3a. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEpruu TEIUIOBOro JBHKEHWs yactul rasza. [llkana
temneparyp KenbsBuHa. ['a3oBele 3akoHbl. YpaBHeHHEe MeHeneena-
Knaneiipona.
VYpasuenue MenneneeBa-Knaneiipona. 3akon [lansToHa 2
Wzomponieccet u ux rpaduku. [a3oBeie 3akoHbl. MomnspHas raszoBas | 2
MOCTOSIHHAS.
Pemrenue 3amau mo npod. HanpaBIECHHOCTHIO. 2
Jlaboparopras padota No2: «3ydeHre N30MpOIeCCOBy. 2
Tema 3.2 Coaep:xaHue yueOHOro MaTepuaJia: 16
OCHOBBI Buytpennsist sHeprusi. Pabota u Temnomnepenada. KonndecTBo TemaoTHL. | 2
TEPMOTMHAMUKH. VYpaBHeHue TemioBoro 6ananca. [leppoe Hagano TepMoOIMHAMHKH.
Bropoe nHawano tepmonuuamuku. TerutoBsle asuratenu. KIIJ[ temtosoro | 2
JBUTATES.
KomnyectBo TtermoTel m pabota. BHYTpeHHsisi JHEprusi OJHOATOMHOTO | 2

UJealbHOTO Ta3a. Buapl Teruonepenauyu: TEIIONPOBOJHOCTb, KOHBEKIIHS,
U3IIyYEHHUE.




VYiaenpHas — TEIJIOEMKOCTh  BellecTBa.  KOJWYECTBO  TEIUIOTHI  IpHU
TeIIonepeaye.

YpaBHEeHHE TEIJIOBOTO OajlaHca. 2
TennoBble MamuHbl. [IpuHIMIBL 1€HCTBUS TEMJIOBBIX MAIIHH. 2
OxpaHa npuUpoabl. DKOJIOTMYECKHE HpoOJIeMbl, CBs3aHHblE C paboTol | 2
JIBUTATEIIS.
Pemenwue 3amay ¢ npodeccrnoHaIbHON HAPABICHHOCTBIO. 2
Tema 3.3 Coaep:xaHue yueOHOro MaTepuaJia: 12
ArperaTHble
COCTOSIHMUSL BELLECTBA ITapooGpazoBanue u KoHAeHcays. VicnapeHue u KuneHue. 2
u (a3oBbIe AOCOII0THAs M OTHOCUTENbHASI BIIAXKHOCTh BO3yxa. HacklleHHblIi nap. 2
NICPEXO/IBI VY nenpHas TerioTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS | 2
oT naBieHus. TBepnoe teno. IlnaBinenue u Kpucramimzauus. Y IelbHas
TEIUIOTA IUIaBJIeHUs. Y paBHEHHE TEIJI0BOro OajaHca
Pemenue 3ana4 Ha cocTtaBiieHue OanaHca Tera. 2
Jlaboparopras padota Ne3: «OmnpeeseHre BIaKHOCTH BO3AYXay. 2
Pemenue 3a1au ¢ npodeccnoHanbHON HAIPaBICHHOCTHIO. 2
Pazpen 4. DaekTpoanHaMunka
Tema 4.1. Coaep:xkanue yueOHOro MaTepuaJa: 12 OKO1
DNEeKTpOCTaTHKA. OnexTpu3anus Ten. JNEKTpUIecKuil 3apsa. J[Ba BUa 2JIEKTpUIECKUX 2 OKO02
3apsanoB. [IpoBOAHNKY, TUANEKTPUKH U TIOJYTIPOBOJHUKU. 3aKOH OKO03
COXpaHEHUS IEKTPUUECKOro 3apsaa. BzanmoneictBue 3apsa10B. 3aKOH OKO04
Kynona. TouyeuHslil 2ieKTpUYEeCKUil 3apsl. OKO05
Onektpruyeckoe nosie. HarpsxkeHHOCTh 3iieKTprueckoro nois. [Ipuammn 2 OKO07
CYTIEPITO3UIINH AIIEKTPHUYECKUX TOJIeH. JINHUY HanpsHKEHHOCTH IK 2.2
AJIEKTPUYECKOTO TOJI.
[Torennuan. PasHocts noreHuanos. [IpoBOJHUKY U AUINEKTPUKH B 2

QJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJ'ICKTpI/I‘{eCKa}I NMPpOHUIIACMOCTh.




OnexkrpoeMkocTb. KoHieHcaTop. DIIeKTPOEMKOCTh INIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa

CoennHeHns KOHACHCATOPOB B OaTtapero. JHEprusl 3apsHKEHHOTO 2
KOHJIeHcaTopa. PeweHue npogheccuoranbHo-opuenmupo8aHubix 3a0ay.
DHeprus EeKTPUYecKoro noius. Pewerue npogeccuornanvro- 2
OpUEHMUPOBAHHBIX 3A0aHY.
DHeprust MEKTPUIECKOTro Nodsl. Pewenue npogeccuonanvro- 2
OpPUEHMUPOBAHHBIX 3A0aH.
Tema 4.2. Coaepixanue yueOHOro MaTepuaJa: 38
[TocTosiHHBIIH DNEeKTPUUECKUN TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUIECKOTO TOKA. 2
JJIEKTPUYECKUl TOK. | McTounuku Toka. Cuna Toka. [locTosiubii TOK. Hanpsokenue. 3akon Oma
ToKM B pasiuyHbIX | Ul y4acTKa Lenu. Peutenue npogheccuoHaibHO-0pueHmuposantvlx 3a0ay.
cpeaax DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE CONTPOTUBIICHUE BEIIECTBA. 2

[TocnenoBarenpHOE, apauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB.
[TapannensHoe U OCIEA0BATENBHOE COETUHEHNE IPOBOIHUKOB. Pewenue 2
npogeccuoHaIbHO-0PUEHMUPOBAHHBIX 3A0aH.
HTorosoe 3ansiTue. 2
DnexTpuueckue 1uenu. Pewenue npogeccuonanbHo-opueHmuposanHvlx 2
3a0au.
CMmenianHoe COeJTUHEHHNE TPOBOJHUKOB. Pewtenue npogheccuonanvro- 2
OpPUEHMUPOBAHHBIX 3A0AHY.
HaxoxaeHue Toka Ha BeTKax 1enu 2
TemnoBoe neiictBue Toka. 3akon Jxoyng-JIeHna. DneKkTpoaABWXKyas cuna | 2
UCTOYHHUKA TOKa. Pewtenue npogheccuonanvHo-opueHmuposanHulx 3a0ay.
Jlaboparopnast pabota Ne 4: «M3ydeHne 3aKkOHOB TTOCIIEIOBATEIIHHOTO 1 2
MapajuIeIbHOTO COEAMHEHUSI IPOBOTHUKOBY.
JlaGopatopHnast pabota Ne5: «M3meperne 3/1C u BHyTpEHHETO 2

COIMPOTUBJICHUEC UCTOYHUKA TOKaA».




3akonsl Kupxrogda. Pemenne 3anay na 3akonsl Kupxrodda.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETD, 2
BOJIETMETP, PEOCTAT, HCTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPEI
ONEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAIUIOB. 3aBUCUMOCTb 2
COIIPOTHBIICHUS METAJIIOB OT TeMIeparypbl. CBEpXIIPOBOJUMOCTD.
DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.
[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHASI IPOBOJUMOCTD 2
[0JIyIpOoBOIHUKOB. CBOMCTBA p-N-miepexo/ia
[TosynpoBOIHUKOBBIE PUOOPBHI. 2
DNeKTpUUECKUH TOK B pacTBOpPAaxX U paciijiaBax 3J1eKTPOIUTOB. 2
DNEKTPOIUTUYECKAS AUCCOLUALUS. DIEKTPOIN3. DIEKTPUUECKUN TOK B
razax. CaMoCTOATEIbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lnazma
IIpumenenne 3akonoB Papajes. 2
Jlaboparopras padoTaNe6: «OnpenencHue ICKTPOXUMHISCKOTO 2
SKBHMBAJIEHTA MEJIN.
Pemienue 3a1a4 ¢ npodeccnoHanbHON HAIPAaBICHHOCTHIO. 2
Tema 4.3. MaruutHoe | CoaepaxaHue y4eOHOro MaTepuaJia: 14
ToJIe. ITocrosiHHBIE ~ MarHUTHL.  B3auMonelcTBHE  MOCTOSHHBIX ~ MAarHuTOB. | 2
ONeKTpoMarHuTHasg | MarauTHoe mose. Bekrop MarHuTHOW MHAYKIMA. [IpUHIMIT Cynepno3uuu
AHIAYKIIHA. MAarHUTHBIX Tosed. JIluHMKM wmarHuTHOM WHAYKUMH. KapThHa JuHUIA
MarHMTHOM HWHIYKIMM TOJIi TOCTOSIHHBIX MarHuToB. MarHutHoe rose
MPOBOAHMKA ¢ TOKOM. KapTuHa IWMHUN WHIYKIMM MarHUTHOTO TMOJIs
JUIMHHOTO NIPSIMOIO NPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO IPOBOJIHUKA,
KATYIIKH C TOKOM.
OmnbiT Opcrena. BzaumopeiictBue npoBoJHUKOB ¢ TokoM. Cuina Amriepa, ee | 2

Moaynb W HampasieHue. Cwia JlopeHua, ee MOAyidb M HalpaBiCHUE.
JIBu>keHHe 3apsKEeHHOM YacTUIBl B OJHOPOJHOM MarHuTHOM moje. PaGota
cunel JlopeHna




SIBneHue dNEKTpOMarHUTHOM HMHAYKUMU. [lOTOK BEKTOpa MAarHUTHOMN
MHIYKIUH. DJIEKTPOJIBIKYIAS CUJIAa MHIYKUUHU. 3aKOH 3JIEKTPOMarHUTHOU
naaykunu Gapanest. BuxpeBoe a1eKTpudecKkoe moJe.

ONeKTpOJABMKYIAs CWIa MHAYKIMA B INPOBOAHMKE, JBMXKyIIeMcs | 2
IIOCTYNAaTEJIbHO B OJHOPOJHOM MarHuTHoM nose. IlpaBwio Jlenua.
NHayKTUBHOCTH
SIBrieHMe CAaMOMHIYKIIMU. DJIEKTPOIBUIKYIIIAsl CUIIa CAMOMHAYKIWUU. DHEpIus | 2
MarHMTHOT'O MOJISl KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE I10J1e
Jlaboparoprass pabora No 7. I3ydeHue SBJICHUS OSJICKTPOMArHUTHOH | 2
UHAYKLIUT
Pemenue 3aiau ¢ npodeccnoHanbHON HAIPAaBICHHOCTHIO. 2
Pa3pea 5. Kojie0anus 1 BOJIHBI
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia 14 OKO1
Mexanunueckue u KomnebarensHas cuctema. CBoOOIHBIE  MeXaHHUYeckhe  Koiebanus. | 2 OKO02
JJIEKTpOMArHuTHele | 'apmoHnyeckue konebOanusa. Ilepumon, wacrtora, ammmryga U Qasa OK04
KOJIe0anus konebanuil. [Tpy>XxuHHBIN MassTHUK. MaTeMaTH4ecKuii MasTHUK. Y paBHEHUE OKO05
rapMOHUYECKUX Konebanuil. IIpeBpalieHne sHEpruu Mpu rapMOHUYECKHX OKO07
KoJIe0aHUAX K 2.2
Konebarenbubiii koHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJEOAHUS B | 2
UealbHOM KO0JIe0aTeIbHOM KOHTYpE. AHAJIOTHSI MEXKIY MEXaHMYECKUMU U
ANEKTpOMarHuTHeIMU KosnebanusiMu. @opmyna TomcoHa.
3aKOH COXpaHEHHsI DSHEPrHM B HJICATHHOM KoJeOaTelTbHOM KOHTYpE. | 2
[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.
BriHyxeHHbIe MexaHHueckue KojeOaHus. Pe3onanc. BviHyXzaeHHBIE | 2
3JIEKTPOMArHUTHBIE KOJIeOaHMs.
[lepemennbiii  Tok. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOMIHOCTH | 2

MNEPEMEHHOTO TOKaA. AMHJ’II/ITYJIHOG u jlel\/’ICTBYIOHIee 3HA4YCHHUEC CUJIBI TOKa H
HAITPs>KCHUA




Tpauchopmarop. [Ipon3BoacTBo, nmepeaada u MOTPeOICHUE IEKTPUICCKON
SHEPTUM. DKOJIOTMUYECKHE PHUCKH TMPU TMPOU3BOJICTBE IIIEKTPUUECKOM
sHepruu. KynbTypa UCIONB30BaHUS DSJIEKTPOSHEPTMU B IMOBCEAHEBHOU
KU3ZHU

Jlaboparopnas pabora Ne 8: «Ompenenenue ycKOpeHHE CBOOOTHOTO
TAJICHUSD).

Tema 5.2
MexaHnueckne u
ANEKTPOMArHUTHBIE
BOJTHEI

Coneprxanue y4e0HOro MaTepuaJia:

Mexannueckue BOJHBI, yclioBUsi pacnpoctpaHeHus. Ilepuon. CxkopocThb
pacupocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W MPOAOJBHBIE BOJIHBIL.
WnTepdepenius u qudpakius MeXaHU4eCKuX BOJIH. 3ByK. CKOPOCTb 3BYKa.
I'pomkocTs 3ByKa. Bricota Tona. TemOp 3ByKa.

VYcnoBusi M3IIydeHHUs] 3JIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTaunus
BekTOpoB E, B, v B a5iekTpoMaruuTHO# BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHue, MpEJIOMJICHUE, TOJISIpU3aIus, nudpakims,
untepdepenus.  lllkama  snekTpoMarHUTHBIX  BOJIH.  [IpuMmeHeHue
BHGKTpOMaFHI/ITHI)IX BOJIH B TCXHUKEC U 6BITy. HpHHHHHBI paI[I/IOCBSIL’.I/I nu
TeJIeBUIeHMA. Pagromokamnms.

Pemenue 3agad ¢ HpO(I)eCCHOHaHBHOﬁ HAIlPpaBJICHHOCTBIO.

Tema 5.3 Ontuka

Conep:xanue yueOHOro MaTepuaJia

18

I'eomerpuueckas onrtuka. I[IpsMONMHEHHOE pacnpoOCTpaHEHUE CBETa B
onHoponHoi cpene. Jlyu cBera. ToueuHblii UCTOYHUK cBeTa. OTpakeHHE
cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUN B TIOCKOM
3epkane. [Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIM
nokasarenb npesnomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblit
yTOJI TOJIHOTO BHYTPEHHETO oTpaxkeHus. Jlucnepcus ceeta. Cii0XHBIA COCTaB
oenoro ceera. I[Ber.

CO6I/IpaIOH_II/IC n pacCCCUBAOIIUC JIMH3BI. Tonkas nuH3a. (DOKYCHOC
PacCTOAHUEC U OIITUYCCKAA CHUJIa TOHKOM JIHUH3BI. HOCTpOCHI/IC H306pa)l(eHHﬁ B




coOMparomux ¥ pacceuBamOIUX JuH3aX. DopMmyrna TOHKOW JIMHS3BI.
VYBenuuenue, naBaeMoe JuH30U. [Ipenensl npuMEeHMMOCTH T€OMETPUYECKOM
OIITHKH.

Wurepdepennms cBera. KorepeHTHbIE MCTOYHUKH. YCIIOBHS HAOIIOACHHS
MaKCUMYMOB M MHHHMYMOB B HWHTep(EpEHIIMOHHOW KapTHHE OT JBYX
crH(]A3HBIX KOTePEHTHBIX UCTOUHHUKOB. Jndpakmus cBera. Judpakunonnas
pemieTka. YCIOBHE HAONIOJCHHUS TJIABHBIX MaKCHMyMOB TpU TaJCHUH
MOHOXPOMATHYECKOTO CBETA Ha TU(PPAKIIHMOHHYIO PEIIETKY.

Pemenue 3amau ¢ HpO(I)CCCHOHaHBHOﬁ HaIIpaBJICHHOCTBIO.

Jlaboparopnas pabora Ne 9: «OmpeneneHue mokaszaTens MPETOMIICHUS
CTEKJIa»

TexHudeckue yCTpOHCTBA M IPAKTHYECKOE IPHUMEHEHHUE: O4YKH, JIyIa,
¢doroanmapar, IPOSKIIMOHHBIH anmapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PELIETKA, MOJISIPOHI, TEIECKOI

Jlaboparopnas padota Ne 10: «OnpeneneHue IIHHBI CBETOBOM BOJIHBD)

Jlaboparopras padota Ne 11: «HaGnroieHre AUCTIEPCHE CBETaY.

JlaGoparopuass padora Ne 12: «MccmemoBaHue CBOWCTB H300pakeHHWU B
JIMH3aX).

Tema 5.3
CrennanbHas TeOpUs
OTHOCUTEJIBHOCTH.

Conep:xkaHue y4eOHOTO MaTepuaJa:

JIBr>keHue co CKOpOCThIO cBeTa. [locTynarsl T€OpUH OTHOCUTENBHOCTH U
CHEeACTBUS U3 HUX. MIHBApHAHTHOCTH MOJyJsl CKOPOCTH CBETa B BaKyyMe.
DOHeprust Mokos. CBsI3b MacChl M YHEPTUU CBOOOJHOW YACTHUIIBI. DJIEMEHTHI
PENATUBUCTCKON JUHAMUKH.

Pa3zpnen 6. KBanToBas pusuka

Tema 6.1 DnemeHTHI ‘ Coaep:xkanue yueOHOro MaTepuaJa:

OKO1




KBAHTOBOU OIITUKH.

®otonsl. Dopmyna [Tnanka cBsi3u SHEPrUU POTOHA € €O YACTOTOU. DHEPTUs
u umIynbc porona. OTkpeiTHe U HccnenoBanue Gorodpdexra. Onbirer AL
CromeroBa. 3akoHbl ¢orodddexra. YpaBHeHHWe DUHIITEHHA IS
dbotoarddekra. "Kpacnas rpanuma" porodddekra.

HaBnenne cBera. OmbiTel I1.LH. JleGenmeBa. Xumudeckoe ACHCTBHE CBETa.
TexHudeckue yCTpOHCTBa M TPAKTUYECKOE IpPUMEHEHHEe: (POTOIIEMEHT,
dboTonaTunk, coTHeYHAsE OaTapesi, CBETOINO]T

Tema 6.2 Ctpoenue
aToma

Coneprxanue y4e0HOro MaTepuaJia:

Mopnens aroma Tomcona. OmbiThl Pesepdopna mo paccesHuro -yacTHil.
[Inanerapnas monens atoma. Ilocrynarsl bopa. M3nydenue u norionieHue
(OTOHOB IpH MEPEX0/Ie aTOMa C OJIHOTO YPOBHS SHEPTUU Ha ApYyroi. Buabl
cnekTpoB. CHeKTp ypoBHEH 3HEPruu aroma Bojiopoaa. BoiHoBbIe cBolcTBa
yactull. Bonnsl ge bpoiinsa. KopnyckyisipHO-BOJIHOBOH Jyaiu3Mm.

Tema 6.3
AToMHOE S1p0

Coaep:xanue yueOHOro MaTepuaJia

Pezepdopna mo ompeneneHUI0 COCTaBa PaJUOAKTUBHOTO H3IYUYECHMS.
CaoiicTBa anbda-, Oeta-, raMMa-u3iIydeHus. BiausHue painoakTUBHOCTH Ha
KHUBBIE OPTaHU3MBI.

3apsn sapa. MaccoBoe uuncio siipa. M3otonsl. Anbda-pacnas. DaeKTpOHHBIH
Y TIO3UTPOHHBIN OeTa-pacrnian. ['amma-uznydeHue. 3aKOH paJlOAKTUBHOTO
pacrniaza. DHEprus CBsA3M HYKJIOHOB B sjpe. SAnepubie cuibl. JledekT Macchl
anpa. SlnepHsie peakuuu. /lenenre u CUHTE3 SIep.

SAnepusiii peakrop. TepmosinepHsiii cunTe3. [IpobieMbl U MEPCHIEKTUBBI
SIIEPHON  DHEPreTUKHU. DKOJOTMYECKHUE aCIMEKThbl SJIEPHOM SHEPreTHKHU.
DOnemeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA. METOobl HAOMIOACHUS U
perucTpanmu 3JIEMEHTAPHBIX YacTUl. DyHAaMEHTAIbHbIE B3AaUMOJACHCTBHS.
EnuncTBO hM3mveckoit KapTHHBI MUpa

OKO02
OKO04
OKO05
OKO07

Paznea 7. DjieMeHTBHI aCTPOHOMMH U ACTPOPU3UKHU

Tema 7.1
DIJIEMEHTHI

Coneprxanue y4e0HOro MaTepuaJia:

10

OTaIsl pPa3BUTHA aCTPOHOMHHU. HpI/IKJ'IaI[HOC U MUPOBO33PCHYCCKOC 3HAUCHUC

OKO01
OKO02




aCTPOHOMUM U
acTpou3uKu

actponomuu. Bua 3Be3nHoro Heba. Co3Be3ausi, pKUe 3BE3/bl, IUTAHETHI, UX
BuauMoc ABrkeHue. CollHCUHAs CHCTeMa

[Inanetrsl 3emHO#M rpynnbl. [lmanersi-rurantel. Mainble Tena CoJIHEUHOM
cucrembl. Connie, ¢otochepa u armochepa. ConHeyHas aAKTUBHOCTb.
Ncrtounuk snepruu CosHia 1 3B€3/1. 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIi KJ1acc - CBETUMOCTh".

CoBpeMeHHbIE NPEACTABICHUS O MPOUCXOXKJIEHUU U 3Bosouuu ConHLa u
3Be3[. DTaIbl XU3HU 3Be311. Mieunslii [1yTs - Hama ["anaktuka. CiupanbHas
CTpyKTypa l'anakTuku, pacrpezneieHue 3Be3/, ra3a u npuid. llomoxenue u
nerkenne Connana B [amakTuke.

JlaGopatopnas pabora Ne 13: «/3yueHue kapTbl 3B€3JHOr0 HEOaY.

Tuner ramaktuk. Ilmockas u cdepuyeckas MOACUCTEMBI [ alaKTHKU
Pannoranaktuky m xkBasapsl. UepHble ObIpbI B siipax rajgakTuk. Beenennas.
Pacimmpenue Bcenennoit. 3akon Xa0O0ma. Pasberanue ramaktux. Teopus
Bonbmioro B3pbiBa. PenukroBoe wu3mydyeHune. MacmrabHast CTpPyKTypa
Bcenennoii. Meraranaktuka. HeperenHbie mpo0ieMbl aCTpPOHOMHUH

OKO03
OKO05
OKO07

Koncynemayusa: o60owenue u cucmemamu3zayus 3Hanuil.

11

DK3zamen

12

Bcero:

228




3. YcaoBust peaau3anuu NMPOrpaMMbl 001eo0dpa3oBaTeIbLHOM
AUCHUILINHBI

3.1. Il.]'lﬂ peajin3anmnn nmporpaMmmal AUCIHUILIINHBI NnpeaycCMoTpEHO
cleayiice CnecumajabHO€C MOMEIICHHUE: yqe6Horo KaOMHETa (1)I/I3I/IKI/I.

Ob6opynoBanue yueOHOro KaOuHeTa:

1. [Hudposas maboparopus 1mo Gpu3nKe;

2. KoMIuIeKT 1151 1a60paTOpHOro NPAaKTHKyMa IO ONTHKE;

3. KoMrutekT /1st 1TabopaTopHOro MpakTHKyMa M0 MEXaHHUKE;

4, Kommiekt miust  mabopaTopHOro  MHpakTHKymMa IO
MOJIEKYJISIPHOM (PHU3HKE ¥ TEPMOANHAMUKHY,

5. Kommexkt st maGopaTtopHOro MpakTUKyMa IO
SIICKTPHUYECTBY (C TEHEPATOPOM);

6. AwmriepMeTp 1a60paTOPHBIIL;

7. BonsT™MeTp 1a00paTOpHBIN;

8. TepmomeTp 1a60paTOPHBIIA;

9. BapomeTp-anepou;

10. BJI0K MTaHus peryaupyeMBblii;

11. ['urpomeTp (IIcuxpomeTp);

12, KOMIUTEKT MOCY/IBI IEMOHCTPAIIMOHHON ¢ IPUHAICKHOCTSIMHU;

13. CTOJIMK NIOBEMHBIIA;

14. [ITaTkB JEMOHCTPALUMOHHBIN (PU3UUIECKHIA;

15. HaGop 1eMOHCTPAaLMOHHEIA 10 MEXaHUUECKMM SBICHHUAM,

16. Habop 1eMOHCTpAIIMOHHBIN 110 MEXaHUYECKUM KOJIeOaHUsIM;

17. Habop 1eMOHCTpAIMOHHBIH BOJIHOBBIX SIBJICHUH;

18. CTakaH OTJIMBHOM JEMOHCTPAIMOHHBIN;

19. HaGop AeMOHCTPALMOHHBIH 10 MOJIEKYIAPHON (PU3KKE U TEIIOBBIM
SIBJICHHSIM;

20. HaGop AeMOHCTPaLMOHHEIH 10 Ta30BEIM 3aKOHAM;

21. KoMIiekT mpoBo/ioB;

22. MarsuT moJI0COBOM AEeMOHCTPAIMOHHBIN;

23. Maruna 3nekTpodopHast;

24, ITasouka 560HUTOBAS;

25. Ha6op 1eMOHCTPaLMOHHBIH 10 TEOMETPHYECKOM ONTHKE;

206. CIeKTpOCKOI IBYXTPYOHBIN;

21. Habop cniekTpaibHbIX TpYOOK C HCTOYHUKOM MHUTAHMUS,



3.2 UudopmannonHoe odecriedeHne 00y4eHust

1. Jns peanuzanuu nporpaMMbl OMOIMOTEUHbIN GOHA 00pa3oBaTeIbHON
OpraHHU3aIUy JIOJKEH UMETh NeYaTHbIE W/WIIH 3JIEKTPOHHBIE 00pa3oBaTelIbHbIE U
MH(}OPMALIMOHHBIE PECYPChI, PEKOMEHAOBAHHbBIE JJI UCIIOJIb30BaHUS B 00pa30BaTEIbHOM
IpoLecce, He CTapllie MATH JET ¢ MOMEHTA U3aHUsl.

Jlnd cTyaeHTOB:

[Munckuii A.A., I'pakoBckuii ['.}O. ®Ousuka: Y4ueOHUK N7l CTYJEHTOB CpPEIHETO
npodeccuonanpbHOr0 oOpazoBanus. 2023

JmutpueBa B.®. ®dwuszuka 11 mnpodeccHii W CHEUATbHOCTEH TEXHUYECKOTO
npoduist: yueOHUK JJisi 00pa30BaTeNbHBIX YUPEXKACHUHN cpell. mpod. oOpa3oBaHUs. —
M., 2025.

JmutpueBa B.®. ®usuka mig npodeccuit M CHENUaIbHOCTEH TEXHHYECKOTO
npoduisi. CoopHUK 3ama4u: yued. mocoOue At 00pa3oBaTebHBIX YUPEKACHUN Cpe.
npod. o6pazoBanms. — M., 2024.

Hmutpuea B.®., Bacunwse JL.U. ®usuka ana npodeccuil U CHeHAIbHOCTEH
TexHuueckoro npoduiis. KontponapHble MaTepuanbl: yued. HocoOust i yUpexKIeHUn
cpen. npod. oopazosanus / B.®.JImurpuena, JI.M.Bacunses. — M., 2023.

HmutpueBa B.®. dusuka nns npodeccuili M CHEUAIBHOCTEH TEXHUYECKOIO
npoduis. JIabopaTopHbIil MpakTUKyM: y4e0. TocoOusl I YUpexKAeHUH cpel. mpod.
oOpa3zoBanus / B.®.JImurpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2023.

Tpodumosa T.M., @upco A.B. ®uzuka ans npodeccuid u cnenuanbHOCTER
TEXHUYECKOT'0 U €CTECTBEHHO-Hay4YHOT0 npoduieii: CoopHuk 3amau. — M., 2021.

Tpodumoa T.M., @upco A.B. ®usuka ans npodeccuid u cnenuanbHOCTER
TEXHUYECKOI'0 U €CTECTBEHHO-HAay4YHOro npoduieit: Pemenus 3agau. — M., 2021.

Tpodumosa T.U., Dupcos A.B. ®uzuka. CnpaBounuk. — M., 2021.

Oupcor A.B. ®dusuka ans npodeccuil M CneUUaTbHOCTEW TEXHMYECKOTO U
€CTeCTBEHHO-HAy4YHOTO TMpoduiiel: y4eOHUK i 00pa3oBaTENbHBIX YUPEKIACHUN
cpen. mpod. obpaszoBanus / moxa pea. T.M. Tpodhumonoit. — M., 2021.

4. KoHTpo/ib 1 onleHKa pe3yJIbTATOB OCBOEHHUS AN CHMIITHHBI

KoHTpoab 1 onleHKa pacKphIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U TIPUOOPETEHHBIC
o0yJaronMMHCs YMEHHUS, HalpaBJICHHbIC Ha (POPMUPOBAHUE OOIINX U
npodeccHoHaNbHBIX KomMreTeHuil. KoMneTeHnmun 10mKHBI OBITh COOTHECEHBI C
MPEIMETHBIMH pe3ysbTaTaMu. [T KOHTPOJIS ¥ OIEHKH Pe3yIbTaTOB O0yUYCHUS
MPEero1aBaTeNb BEIOUpAEeT (POPMBI U METO/IBI C YYETOM MPOPECCHOHAIN3ANN 00yYCHHS
0 MpOrpaMMe TUCITUTUTAHBIL.



Kox u mnaumenoBanme | Pazgen/Tema Tun OLICHOYHBIX
popmupyembIx Meponpus THI
KOMIIeTeHI M i
OK 01. Bribupats | Pazpen 1. Temsr 1.1., 1.2, 1.3; —  YCTHBIH 0mIpoC;
crocoObl pemenust 3amau | Pasmen 2. Temsr 2.1.,2.2.,2.3,; — (PpoHTaNbHBIN OIIPOC;
npodeCCUOHATBLHON Pazpen 3. Temsr 3.1.,3.2.,3.3.,3.4., |~ OIlCHKa KOHTPOIBHBIX
JIeSITEIbHOCTH 3.5, pabor;
IIPHMEHUTEIBHO x | Pazmen 4. Temp1 4.1.,4.2.; — Ha0moneHue 3a  Xo/OM
PA3ITULHBIM KOHTEKCTAM Paznen 5. Temst 5.1.,5.2.,5.3,; BBIOTHCHAS
Pazgen 6. Temnr 6.1., 6.2.; 1abopaTOpHEIX paboT;
Pazgen 7. Temsr 7.1., 7.2. ~ OlicHKa BBITOTHCHHA
OK 02. HWcnoone3oBats | Pazmen 1. Temnr 1.1, 1.2, 1.3 AabopaTopHbIX padoT;
COBPEMCHHBIC cpeacTna Pasz{en 2. Temsbl 2.1., 2.2., 2.3. - onera MIpAKTHHCCKIX
omera. amammsa w | Pasnen 3. Tems 3.1, 3.2, 3.3, 3.4, | Pao°T (pemreriis
5 35 Kau4C€CTBCHHBIX,
MR EPTIPETAIIT Pa3znen 4. Teme1 4.1., 4.2 PacHCTHBIX,
uH(popMaLH u ) o podECCHOHATBEHO
Pazgen 5. Temnr 5.1., 5.2., 5.3.
uH(pOpMaIMOHHBIC Pasien 6. Temsi 6.1.. 6.2. OPHEHTHPOBAHHBIX
TexXHomorkH U Pazgen 7. Temsr 7.1., 7.2. 3anas);
BBIIIOJIHEHUS 3a71a4 — ONCHKa TECTOBBIX
po(heCcCHOHATILHOM 3a/laHHH;
CSTEIBHOCTH — HaOmromeHwe 3a XOIOM
OK 03. IlnanupoBats u | Pazmen 1. Temsr 1.1., 1.2, 1.3 BRITOMHEHI
peaIn30BBIBAThH Pasz[en 2. Temsbl 2.1., 2.2., 2.3. e
COGCTBEHHOE Paszen 3. Temsi 3.1.,3.2.,3.3., 3.4., fpockIos | orlerrd
35 BBITIOJIHCHHBIX ITPOCKTOB;
npogeccuonanbroe 1 Pasnen 7. Temst 7.1., 7.2 — OLIEHKa BBIIIOJTHEHUS
JIMYHOCTHOE pa3BUTHE, : e JOMAIITHIX
InpEeaAIPUHUMATCIIbCKYIO CaMOCTOSITENBLHBIX paboT;
NCATCIIBHOCTDb B - Ha6J'IIO,Z[eHI/I€ U OLCHKa
npodeccuoHanbHOM pelenus Keiic-3a1au;
chepe, HCIIONTb30BATh — HaONIoeHMEe M OLEHKA
3HaHHA TO0 (PUHAHCOBOMA JIENI0BOH HIPbI;
IPaMOTHOCTHU B Pa3IMYHBIX ~ OK3aMCH.
JKU3HEHHBIX CUTYyaIUsAX
OK 04. DOddextusno | Pazmen 1. Temsr 1.1., 1.2, 1.3
B3alMOJIEICTBOBATE u | Pazgen 2. Temn1 2.1.,2.2., 2.3.
paborars B komrekruse u | Pasmen 3. Temsr 3.1, 3.2,,3.3, 3.4,
KOMaH/1e 3.5.
Paznen 4. Teme1 4.1.,4.2.
Paznen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temn! 6.1., 6.2.
Pazpen 7. Temsr 7.1., 7.2.
OK 05. OcymectBiars | Paznen 1. Temsr 1.1., 1.2, 1.3




YCTHYIO U MHUCBMEHHYIO

Pa3nen 2.

Temsr 2.1.,2.2.,2.3.

KOMMYHHUKAILIAIO Ha Pa3z[eJ1 3. Temnl 3.1., 3.2., 33, 3.4.,
TOCYJIaPCTBEHHOM  SI3bIKE 3.5.
Poccuiickoit Deseparun ¢ Paznen 4. Temn1 4.1., 4.2.
yaeTOM 0COBCHHOCTEI Paznen 5. Temn1 5.1.,5.2., 5.3.
cowamioro | 7172
KYJbTYPHOT'O KOHTEKCTa
OK 07. CopeiictBoBath | Pazmen 1. Temnr 1.1., 1.2, 1.3
COXPaHCHUIO Pasnen 2. Tems1 2.1.,2.2.,2.3.
OKpyRaromeli cpes, gﬁnzﬂs. Tewmsur 3.1.,3.2., 3.3,
pecypeocOepeieHHuIo, Pa3z’[eJl1 4 Temsl 4.1., 4.2.
NPUMEHATE  3HAHUA 00 | Pazyen 6. Tems 6.1., 6.2.
W3MCHCHUU xiuMmara, | Pasnen 7. Temur 7.1., 7.2.
IPUHLHUIIBL  OEpeKIUBOTO
MIPOU3BOJICTBA,
3 PeKTUBHO ACHCTBOBATH
B Ype3BbIYAHBIX
CUTYaLIUAX
IIK 1.2. Pa3pabareiBaTh Pazgen 1. Temsr 1.1., 1.2, 1.3;
HNporpaMMHBIC MOIYJIH B Pazgen 2. Temnr 2.1.,2.2., 2.3.;
COOTBCTCTBUH C Paznen 3. Temsr 3.1.,3.2.,3.3., 3.4.,
TEXHHYECKHUM 3aJJaHHCM. 35.:
Paznen 4. Temer 4.1.,4.2.;
Pazgen 5. Temnr 5.1., 5.2., 5.3.;
Pazgen 6. Temnr 6.1., 6.2.;

Paznmen 7.

Tewmsr 7.1., 7.2.




