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Pabouas nmporpamma snektuBHOro Kypca ais 10 -11 xmacca ypoBHS cpeiHero ooimero
oOpazoBanus «MeTobl pemieHust 3a1ad mo ¢Qu3uke» cocrabieHa B coorBercTBuu ¢ OI'OC
COO, OOIT COO MOY I'COII Ha ocHOBE MPOrpamMMmbl 3JIEKTUBHOTO Kypca, COCTaBJICHHOM
B.A.OpnoBeiM, }0.A. CaypoBbiM «MeTobI peieHns GU3NIECKUX 3a1au».



1.Ilnanupyembie pe3yJabTAThbl 0CBOCHHS Y4eOHOI0 Kypca

JIMHHOCTHBIE PE3YJIBTATbHI

JInuyHOCTHBIE pE3yNbTaThl OCBOEHHUS yueOHoro mnpeamera «®Du3nka» JODKHBI OTPAXaTh
TFOTOBHOCTb M CIIOCOOHOCTH OOY4YarOUIMXCS PYKOBOJICTBOBaTbCS C(HOPMUPOBAHHONM BHYTpPEHHEH
NO3ULMEH JMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpPHEHTAllMi, TMO3WTHBHBIX BHYTPEHHHX YOCKICHHIA,
COOTBETCTBYIOLMX TPAJULUOHHBIM LEHHOCTSIM POCCUHCKOro OOILIECTBA, pAaCUIMpPEHHE >KU3HEHHOI'O
OIBbITa U OIbITA JEATEIBHOCTU B IPOLECCE pEeaau3aly OCHOBHBIX HAIIPaBICHUN BOCIUTATEIIBHOU
JESATEIIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxIaHCcKoOro BOCIUTAHUS:

C(i)OpMHpOBaHHOCTB rpa>1<z[ch1<0171 IIO3UIIUHN o6yqa101ueroc>1 KaK aKTHBHOI'O M OTBETCTBCHHOI'O
qJICHa pOCCHﬁCKOFO 06IHGCTBa;

MNPUHATHC TPAAUITUOHHBIX 06meqen0Beqecm/IX FYMAaHUCTHYCCKUX U NCMOKPATUICCKUX HeHHOCTCﬁ;

TOTOBHOCTb BECTH COBMECTHYIO JCSTENIbHOCTh B MHTEpEcax rpaKAaHCKOTo 00IecTBa, y4acTBOBATh
B CAaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJICHCTBOBATh C COLIMAIILHBIMA MHCTUTYTaMU B COOTBETCTBHH C MX (DYHKUMSIMU U
Ha3HAYCHUCM,;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS
c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCUHUCKHUX YUEHBIX B
obsacty UMK U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OLCHMBATL CUTYAlIMIO W IMPUHHUMATb OCO3HAHHBLIC PCIICHUSA, OPUCHTHUPYACH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU yLIéHOFO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYHUBOTO OYAYIIETO;
4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUpY, BKIIOUYas 3CTETUKY HAyYHOTO TBOPYECTBA, IMPUCYILIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:
UHTEpEC K Pa3anyHbIM cepam npodecCHOHATBHOM IeSTENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C

(GU3UKON ¥ TEXHUKOW, YMEHHUE COBEPIIaTh OCO3HAHHBIA BBHIOOp Oyaymiel nmpodeccuu U peain30BhIBaTh
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;



TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W caMOOOpa3oBaHHWIO B 007acTH (U3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

CcpOPMHPOBAHHOCTH ~ JKOJOTMYECKOW  KYJIBTYpBl, OCO3HaHHE  IJI00AIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUU B OKPYXKAIOIIEH CpPElAe HAa OCHOBE 3HAHUS LEJeH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OIbITa JESITEIBHOCTH HSKOJIOTUYECKON HAINPaBICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHWH Mo (HU3uKeE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
¢duznyecKoil HayKu;

OCO3HAHHME IIEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTH B TIPOLIECCe H3YyYCHHS (PUIUKU
OCYIIECTBIIATh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHINBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckne aeicTBus:
CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTYaAIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAENATh LEN IEITEIbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX TOCTHKECHUS,
BBISABJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpG‘II/ISI B paCCManI/IBaeMBIX (1)I/ISI/III€CKI/IX SIBJICHUAX

pa3pabaTbiBaTh IUIaH pelIeHHs NpoOJeMbl ¢ y4€TOM aHalIM3a UMEIOIUXCS MaTepUalbHBIX H
HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTUBLBI B JCATCIbHOCTh, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LCIAM, OLICHHUBATDH
pUCKH HOCHGI[CTBPIFI ACATCIIbHOCTH,

KOOpAWHHPOBATH u BBITIOJIHATH pa60Ty B YCJIOBUAX  PCAJILHOIO, BUPTYaJIbHOT'O n
KOM6I/IHI/IpOBaHHOFO BSaHMOI[Cf/'ICTBHH;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciienoBatTe/bCcKHe 1eiicCTBUA.

BJIAACTH Haquoﬁ TepMHHOHOTHCﬁ, KIIIOYCBBIMH INOHATHAMHAU U MCTOAAMH (bI/ISI/ILICCKOI\/'I HAYKH,



BJIAJICTh HABBIKAMH y4eOHO-HCCIICOBATEILCKOM M MPOCKTHOM IEATEIILHOCTH B 00JacTh (DM3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY TMOWCKY METOJOB PeIleHUs 3a/1ad (PU3NIECKOTO
COJIepKaHus1, IPUMECHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJIAJICTh BHJAMH JCSATEIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIPETaIHH,
npeoOpa30BaHUI0 U NMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsX, B TOM YHCIEC TPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTYalIM3UPOBATh 3a/lady, BBIIIBUTATh THUIIOTE3y €&
pelleHHs], HAXOAWUTh ApTyMEHTHI JUIsl JTOKa3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a/JaBaTh HapamMeTpbl U

KPUTEPHH PELICHHUS;

AHAJIM3UPOBATH IMOJYUYCHHBIC B XOJ€ PCHICHUA 3aJadu PE3YyJIbTAaTbl, KPUTHUYCCKU OLICHUBATL HX
JOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHEC B HOBBIX YCIIOBHUSAX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIEC 3a]]a4l B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM YHUCIIE
Py U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTUUYECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUI'aTbh HOBBIC UACH, IPCJIaraTb OpUIruHaJIbHBIC ITOAXO0AblI U PCIICHU A,

CTaBUTh HpO6JIeMI>I 1 3a71a4u, JOIMYyCKArIHEC aAJIbTCPHATUBHBIC PCIHICHUA.

PatGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU TOJTY4YeHHS WH(MOpMAUU (PU3NIECKOTO COIAEP)KAHUS U3 MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIBHO OCYHICCTBIIATL IIOMCK, AaHAJIN3, CUCTEMATU3AllMI0O W HHTCPIIPETAINIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (JOPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

HCIIOJIB30BaTh CpPEACTBaA I/IH(i)OpMaHI/IOHHI)IX N KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pPEeIICHUHN
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX ¥ OpPraHM3AIlMOHHBIX 33a7a4 C COONMIOJeHHUEeM TpeOOBaHUMN
PrOHOMUKH, TEXHUKU O€30MAaCHOCTH, TMTHEHBI, PecypcocOepex eH s, IPaBOBbIX U 3TUYECKUX HOPM,

HOpPM UH(POPMAITMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp’KaHHs B Pa3IMUYHBIX (opmarax ¢ y4€TOM Ha3HAUYEHUS
MH(pOpMalMKU U LIEJIEBOM ayAUTOpUH, BEIOHpasi ONTUMANIbHYIO (OpMY NPEACTABIECHUS U BU3YaJIU3ALINH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUA:
OCYIIECTBIISATh OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIIUKTHI;

paSBépHYTO " JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C HUCIIOJIb30OBAHHUEM A3bIKOBBLIX CPCACTB;



MMOHUMATh W UCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIbHOU PabOTHI;

BBI6I/IpaTB TEMATUKY W METOAbl COBMCCTHBIX I[CflCTBPIfI C y‘léTOM O6H_II/IX HHTEPECCOB H
BO3MO>KHOCTEH KaXXJ0I'0 4JIC€Ha KOJIJICKTHUBA,

IIPUHUMATD LEJIM COBMECTHOU IEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh JIECUCTBUSA 110 €€
JOCTH)KCHMIO: COCTAaBJATh IUIAH JCHUCTBUM, pPAacHpelessaTbh pOJd € y4ETOM MHEHMM YYaCTHUKOB,

00CyXJ1aTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHHKA KOMAHIBI B OOLIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE IPOEKThI, OLUEHHMBATh HJEH C TO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHWICCTBJIATL HO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyalUsX, IIPOABJIATH
TBOPYCCTBO U B006pa)K€HI/I€, OBITh HMHHUIWATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIATh IO3HABATENIbHYIO JI€ATENIBHOCT, B  00JacTu  (QU3MKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIbHO COCTaBJIATh IJIAaH pEIICHUs pPacdy€THbIX M Ka4eCTBEHHBIX 3ajady, IJIaH
BBITIOJIHEHHS TIPAKTUUECKOW pabOThl C YUETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEAIIOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO SPYAMLIMH B 00JacCTH (DU3HMKHU, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTb ONCHKY HOBBIM CHUTyallUdM, BHOCHUTb KOPPEKTHUBBI B JCATCIbHOCTH, OICHUBATH
COOTBCTCTBUC PCIYJILTATOB LECIISAM;

BlaJeTh HaBBIKAMU I103HABaTEIbHOM pe(bHeKCI/II/I KaK OCO3HaHHuA COBCPIIACMBIX JEeUCTBUI U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

HCIIOJB30BaTh HpI/IéMBI pe(bHeKCI/II/I AJIL OCHKU CUTYyalluu, BBIGOpa BCPHOI'O PCIICHUA;

YMCTH OLICHUBATH PUCKHU U CBOCBPEMCHHO NPUHUMATL PCHICHUSA 110 UX CHUKCHUILO,



IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB IEATEIbHOCTH;
IPUHUMATh ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B nporecce 1ocTkeHUst TMYHOCTHBIX PE3YABTATOB OCBOCHHS MPOTPaMMbI 10 (PU3HUKE A1 YPOBHS
cpeaHero ooOmiero o0pa3oBaHHA Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HHTEIUICKT,
npenoararoIuii ¢cOpMUPOBAHHOCTD:

CaMOCO3HaHUSsl, BKJIFOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIILHOE COCTOSIHHE, BUICTh
HATPaBIICHUS PA3BUTHS COOCTBEHHON IMOLIMOHAILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAaHHUsl, BKJIKOYAIOLIEr0 CaMOKOHTPOJIb, YMEHHE NPHUHUMAThb OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHUE, CIIOCOOHOCTh alalTUPOBATHCS K AMOLMOHAIIBHBIM U3MEHEHUSM U IPOSIBIATh THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUU, BKJIIO‘IaIOIIIeﬁ CTPEMJICHHUEC K AJOCTHMIXXCHUIO LECJIN U YCIICXY, OIITUMH3M,
HWHUIUMATUBHOCTb, YMCHHC IleICTBOBB,TB nCxXoasa u3 CBOUX BO3M0)KHOCTCI>1;

OMIIaTHUU, BKJHOLIaIOHIGI;'I CIIOCOOHOCTH MOHUMATh SMOIHOHAJIIBHOC COCTOSAHHEC APYIrUX, YUUTBIBATH
€T0 IIpHU OCYHICCTBJIICHUU O6H_ICHI/I$I, CIIOCOOHOCTB K COYYBCTBHUIO U COICPCIKNBAHULIO;

COLMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C JPYTUMHU JIFObMH,
3a00TUTHCS, TPOSIBIISITh UHTEPEC U pa3pemaTb KOHPIUKTEI.

INMPEIMETHBIE PE3YJIBTATHBI

K xonmy o0yuyenus B 10 kiacce npeaMeTHble pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHON HAyYHOM
KApTUHBI MUpa, B PAa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKON AESITEIBHOCTU
1)1 (57

YYUTBIBATh TPAHMIIBI MPUMEHEHHUS M3YYEHHBIX (PU3MUYECKHX Mojesel: MarepuanbHas TOuKa,
MHepIHalibHas cucTeMa oTcuéra, abCOMOTHO TBEPAOE TEJO, WICATbHBIN Ia3, MOAEIN CTPOEHUS Ia30B,
KHUJIKOCTEN M TBEPABIX T€J, TOUCUHBIN JIEKTPUUYECKUI 3apsii IPU pelieHnu GU3NYECKUX 3a/1a4;

pacno3HaBaTh (HU3UYECKHE SBICHHS (TIPOIIECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYISIPHO-KMHETHUECKOM TEOpUH CTPOEHMs BEIIECTBA M AJIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJIeHUE Tell, JBUKEHHE MO OKPY)KHOCTH,
UHepIYs, B3auMoieicTBre Tel, Au(Qy3us, OpOyHOBCKOE BUKEHUE, CTPOSHHE KUAKOCTEH U TBEPIBIX
Tel, U3MEHeHHe 00bEéMa Ten MpU HarpeBaHUM (OXJIAXIEHHHU), TEIJIOBOE pPAaBHOBECHE, HCIapeHue,
KOHJIEHCAllUs, MJIaBJIeHUe, KpUCTAIM3alMs, KUTIEHNE, BIaXKHOCTh BO3JlyXa, NMOBBIIICHUE JaBJICHHs ra3a
IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXKIY MapaMeTpaMu COCTOSTHHUS raza B M30Ipolieccax,
AIIEKTPU3ALIUs Tell, B3aUMO/ICHCTBHE 3apsi/IOB;



ONKCHIBATh MEXaHMYECKOE IBUKEHHE, HCIONb3ysd (U3NYECKHUE BEIUYHMHBI: KOOpJIWHATa, MYTh,
NepeMeNIeHre, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHila, UMIIYJIbC Tejla, KUHETHYeCcKas JHeprus,
NOTEHLIMaIbHAs HEPTUs, MeXaHuueckas paboTa, MeXaHu4yecKasi MOIHOCTD; MPU ONMHUCAHUU MPABUIBHO
TPAKTOBATh (U3MUYECKUN CMBICI HCIIOJNB3yeMbBIX BEIHYWH, WX OOO3HAYCHHUS W CAWHHIIBI, HAXOIHUThH
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C APYTUMU BEIUYUHAMU;

OINKCHIBATh M3YYEHHbIE TEIJIOBHIE CBOMCTBA T€J M TEIJIOBBIE SIBICHUS, MCIOJB3Ys (U3NYECKUE
BEJIMYMHBI: JIaBJICHHE ra3a, TEMIIEPATypa, CPEOHSAs KUHETHYECKas JHEPrus XaOTHUYECKOIO JBHKEHUS
MOJIEKYJI, CPEAHEKBAApaTUYHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI DHEPI U, paboTa
ra3a, K03 QpUUUEeHT NO0JIEe3HOro AEHCTBHSI TEIJIOBOTO JBUIATENsl; IPU ONMUCAHUU MPABUWIBHO TPAKTOBAThH
(¢u3nUecKuil CMBICTT HCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUCHHs] W EAWHUIIBI, HAaXOAUTh (OPMYIIHI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BEITUUMHAM;

ONKCHIBATh HU3YUEHHBIE JJIEKTPUUYECKHE CBOMICTBa BElIECTBA M DIEKTPUYECKHE SIBJICHHS
(mporecchl), WCHONB3YS (U3MYECKHE BEIUYHMHBI: JJICKTPUUYCCKUN 3apsifi, JJICKTPUUYECKOE TIOJIe,
HANpPsDKEHHOCTh TOJIS, MOTEHIMAl, Pa3sHOCTh MOTEHIMAJIOB; MPU ONHCAHUM IPABHIBHO TPAaKTOBATh
($U3NUECKUN CMBICT HCIIOJIB3YEMBIX BEIUYMH, MX OOO3HAYECHUS W EIMHUIIBL, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aHaAJIM3UPOBaTh (PU3UYECKHE IPOLIECCH U ABJICHUS, UCIIONB3Ys (PU3MUECKHE 3aKOHBI M MPUHLUIIBL:
3aKk0oH BceMupHoro taroreHus, |, Il u 11l 3akonsr HproTOHA, 3aK0OH COXpaHEHUS] MEXaHUYECKOW IHEPrHH,
3aKOH COXPaHEHMsI UMIYJbCa, NPUHLMII CYNEPHO3ULMU CUJI, MPUHLIUI PaBHONPABUS WHEPLHUAIbHBIX
CUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHs BEIIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOH SHEPTrUH TEIJIOBOTO JABIKEHHS MOJIEKYI C aOCOIIOTHON TeMIlepaTypoi, MepBhIi
3aKOH TEPMOAVHAMMKH, 3aKOH COXPAHEHMS 2JIEKTPUUECKOT0 3apsiia, 3akoH KyiloHa, Ipu 3ToM pa3indarb
CIIOBECHYIO (DOPMYIIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPAHHIIBI, OOJIACTH)
IIPUMEHUMOCTH;

O00OBACHATEL OCHOBHBIE IIPUHIMUIIBI JIEHUCTBUS MalluH, HpI/I60pOB H TCXHHUYCCKHUX YCTPOﬁCTB;
pasiindaTthb yCJIOBUA UX 0€30IaCHOr0 HCIIOIL30BaHUS B IMOBCEIHEBHO KU3HU,

BBIMOJHATh OKCIIEPUMEHTHl 110 HCCIENOBAaHUIO (PU3MYECKUX SBICHMM U  IPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX M3MEpPEHMH, MpU 3TOM (HOpMYIUpOBaTh MpodiieMy/3agady |
TUIOTE3Y y4eOHOI0 SKCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pYAOBaHUS, TPOBOAUTD
OMBIT U (POPMYIHPOBATH BHIBOJIBI,

OCYILECTBIIATh TPSIMbIE U KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIMYMH, NPH 3TOM BHIOUPATH
ONTUMAJIBHBIA CIIOCOO HW3MEPEHUs U MHCIOJIb30BaTh HM3BECTHBIE METOABI OLEHKH IOTPELIHOCTEN
WU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMM BEJIMYMHAMHU C HCIIOJIB30BAHUEM IPSMBIX
U3MEpEeHUl, TpU ITOM KOHCTPYUPOBATb YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTaThl IOJy4YEHHON
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUAE TaOIUIl U TpadUKOB, JeNaTh BBIBOJABI MO pe3yJbTaTam
UCCIIEJOBAHMSI;

coOuoiaTh MpaBuia 0€30MacHOro Tpylda MPH HPOBEIEHUHM HCCIENIOBaHMNA B paMKax y4eOHOTo
OKCIEPUMEHTA, Yy4eOHO-UCCIEN0BATEIbCKOW M  IMPOEKTHOW JESITEIbHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1aOOpaTOPHOTro 000PYA0BaAHMUS;

pemats pacu€THbBIC 3a/ladydl C SBHO 3aJaHHOW (DU3MYECKOW MOJENBI0, UCHONB3YS (HU3HUECKUe
3aKOHBI W MPHUHIIMIIB, HA OCHOBE aHAIM3a yCIOBUS 3aJla4d BBIOUPATh (PU3NYECKYIO MOJIENb, BBIICISTH
dbu3nYecKue BETMYUHBI U (POPMYIIBI, HEOOXOIUMEIE JIJIsl €€ PEIICHUS, POBOJANTH PACUETHI M OLICHUBATh
pPEeabHOCTh MOTYYEHHOTO 3HAYeHHS (PHU3UIECKON BEITMYUHBI;

pelmiaTe KAYECTBCHHBLIC 3a/la4W: BbBICTpAUWBATL JIOTHYCCKU  HCIIPOTHBOPCYHMBYIO  LCIOYKY



paccyXJIeHU ¢ OMOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,

UCIIOJIB30BaTh MPH PEIICHHH y4eOHBIX 3a/1ad COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJIOTHUHU JUIS
MIOUCKA, CTPYKTYPUPOBaHWS, WHTEPIPETAMA W TMPEICTAaBICHHUS Yy4eOHOW H HAyYHO-TIONYIISIPHON
uH(pOpMAIIMK, TONYYECHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH AHAIU3UPOBATH IOTYYaEMYIO
uHpopmaruio;

MPUBOJIUTH IPUMEPHI BKJIaJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHUE MPOIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUSA 1O (U3WKE B IMOBCEAHEBHOW JKM3HH I OOECTICUeHUs
0e3omacHOCTH TpHu OOpalleHuu ¢ MNpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, [UIsI COXpPaHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

paboTaTb B IpyNIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBAaTh padboOTy
TPYIIIbI, PAMOHAIBHO PACHpPENENsATh OOA3aHHOCTH M IUIAHHPOBATH JEATENBHOCTh B HECTAHAAPTHBIX
CHUTYaIUsX, aJJeKBATHO OLICHUBATh BKJIA/l KAK/OT0 U3 YYaCTHUKOB TPYIIIIEI B PELIEHUE PACCMaTPUBAEMO
pOoOJIEMBI.

K xoHn1y o0ydenus B 11 ki1acce npeiMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXxaThb
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOM
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOIHH, B MPAKTUYECKOW IESITEIbHOCTU
JIOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA,

YUUTBIBATh T'PAHMIIBI IPUMEHEHUS] U3YYEHHBIX (PU3NYECKHX MOJIeJIeH: TOUEUHBIN AJIeKTPUUYECKHM
3aps, Jy4 CBETa, TOUEUHBIM MCTOYHHUK CBETa, SiJ€pHas MOJENIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO
A7pa Ipy pelieHu pU3NIecKux 3ajad;

pacmo3HaBaTh (QU3MYECKHe SBICHHUS (MPOLECChl) U OOBSACHATH HMX Ha OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKA U KBAaHTOBOW (U3UKU: DIEKTpUYECKash TMPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC HeﬁCTBHﬂ TOKa, BSaHMOILCﬁCTBI/Ie MAarauToB, JJICKTPOMAarHuTHasA WHAYKIUWA,
NECTBHE MAarHUTHOTO TIOJIi Ha TMPOBOJHUK C TOKOM U JBWXKYIIMICS 3apsi, SJIEKTPOMAarHUTHBIE
KoJIeOaHUsT ¥ BOJIHBL, TPSMOJMHEHHOE paclpOCTpaHEHHWE CBETa, OTPAKEHHE, IPEIOMIICHHE,
uHTepdepeHiysa, Tudpakius U MOMSpHU3aAIUs CBETa, JUCIEpcHust cBeTa, (POoTodneKTprueckuil ekt
(potorddexrt), cBeTOBOE MaBieHHWE, BO3HMKHOBEHHWE JIMHEHYATOro CIIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs pa0aKTUBHOCTE;

ONHUCBHIBATh M3y4YCHHbIE CBOWCTBA BellecTBAa (DJIEKTPUYECKHUE, MAarHUTHbIC, ONTHYECKHE,
AIIEKTPUYECKYIO TPOBOJUMOCTh DPA3JIMYHBIX CpPEeA) M OJIEKTPOMArHUTHbIE SIBIE€HUSA (TIPOIECCHI),
UCTIONB3Ysl (PU3UYECKUE BEIMYMHBL DJIEKTPUUYECKHM 3apsij, CHiIa TOKa, 3JEKTPUUYECKOEe HaIpsHKEHHUE,
AJIEKTPUUYECKOE CONPOTUBJIEHNE, PAa3HOCTh IIOTEHLUAIOB, JJIEKTPOABMXKYINas cuia, paboTa ToOKa,
MHAYKIIMS MarHuTHOrO noussi, cwia Awmmnepa, cuna JlopeHna, MHAYKTMBHOCTh KaTyIIKH, JHEprus
3JIEKTPUUYECKOT0 U MAarHUTHOTO TOJIEH, MEPUOJ U YacTOTa KojJeOaHul B Kojae0aTeIbHOM KOHTYpE, 3apsil
U CWJa TOKa B IPOLECCE TapMOHMYECKUX AIIEKTPOMArHUTHBIX KoJieOaHuil, (POKYyCHOE paccTosHHE U
ONTHUYECKAasl CUJa JIMH3bI, MPU OMHCAHUU MPaBUJIBHO TPAKTOBATh (DPU3MUECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHHs M EIUHHUIBI, YKa3bIBaThb (DOPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAMU;

OIMHUCBIBATh HM3YUCHHBLIC KBAHTOBBLIC SBJICHUA W MPOLECCHI, UCIOJb3Yysd q)HSI/I‘-IeCKI/Ie BCJIIMYHUHBI:
CKOPOCTD JJICKTPOMAIrHUTHLBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTA CBCTA, SHECPTHUA U UMITYJIbLC (bOTOHa, nepuon



MoJIypacnaja, YHEprus CBA3M aTOMHBIX Si7iep, IPU ONMUCAHUH MPABUIHLHO TPAKTOBATH (PU3UUECKHI CMBICI
UCTIONIb3YEMBIX BEIIMYMH, UX OOO3HAUEHUS M COUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
bu3nYECKyI0 BEIMYUHY C APYTUMU BEIMYUHAMU, BBIYUCIISATH 3HaYCHHE (PU3HMUECKON BEIUYUHBL,

aQHAIM3UPOBATh (PU3NYECKHUE MPOLIECCH U SIBJICHHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCIEIOBATEILHOTO U MapajuIeIbHOTO COSAMHEHUS POBOJIHUKOB, 3aKOH J[>Koymsi—
Jlenua, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIMHU, 3aKOH MPSIMOJUHEHHOIO paclpOCTPAHEHNUS CBETA, 3aKOHBI
OTpaKeHMsI CBETa, 3aKOHBI NPEJIOMJICHUS CBeTa, ypaBHeHUe OifHIITeHHa i ¢ororddekra, 3aKoH
COXpaHEHHUsI SHEPTUH, 3aKOH COXPAHEHHUS UMIIYJIbCa, 3aKOH COXPAHEHHUs AIEKTPUUECKOTrO 3apsja, 3aKOH
COXpaHEHMsI MAaCCOBOI'0 YHMCIIA, MOCTYIaThl bopa, 3aK0H paJnoakTUBHOTO paciaja, IpU 3TOM pa3Iuvarh
CJIOBECHYIO (DOPMYTHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHHE M YCIOBHUS (TPaHMILIBI, 00JIaCTH)
MPUMEHUMOCTH;

OIpesieNIATh HalpaBieHUE BEKTOpa MHIYKIMHW MarHUTHOIO IOJsl NMPOBOAHHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTH U OIHCHIBATh N300paXKEeHHUE, CO37[aBaeMOe IJIOCKUM 3€pKajioM, TOHKOH JTMH30M;

BBIMOJIHATh  OKCHEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3WYECKUX SBICHUA H  TPOIECCOB C
UCTIOJI30BAaHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHMIA: MpH 3ToM (hopMyaupoBarh mpodiiemy/3agady |
TUIIOTE3y Yy4eOHOro 3KCIepUMEeHTa, COOMpPaTh YCTAaHOBKY M3 IMPEJIOKEHHOr0 000pyJ0BaHuUs, TIPOBOIUTD
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIMYWH, MPH ITOM BHIOMPATH
ONTUMAJIBHBIA CIIOCOO HU3MEPEHUs U MCIIOJIb30BaThb HM3BECTHBIE METOJbl OLEHKH HOrPEIIHOCTEN
WU3MEPEHU;

WCCJICJIOBATh 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH C HCIOJIB30BAHUEM MPSAMBIX W3MEPEHUH: TpH
3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTATHl MOJYUYEHHOW 3aBUCUMOCTH (PU3UICCKHIX
BEJIMYMH B BUJIE TaOIHIl U TpadUKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM UCCIEIOBAHUS;

coOuoiaTh IpaBuia 0€30IacHOTO TpyAa MPH HPOBEIEHUHM HCCIEAOBAaHUI B pamMKax y4eOHOro
DKCHEPUMEHTA, Yy4eOHO-UCCIENOBATEIbCKOM M IMPOEKTHOW JESITEIBHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOTr0 000PYA0BAHMS;

pewmiath pacu€THblE 3a/la4d C SBHO 33JaHHONM (hU3MYECKONH MOJENbI0, UCHONb3Yys (U3NYECKHe
3aKOHBI U MPHUHIMIBI, HA OCHOBE aHalIM3a YCIOBUS 3a/ladd BbIOMpaTh (PU3NYECKYIO MOJIENb, BBIIEIAThH
¢du3nyeckre BeIUUUHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€ peleHHs], TPOBOAUTh PAacu&Thl U OLIEHUBATh
PEeaIbHOCTh MOJIYYEHHOIO 3HaYEHUS! PU3NYECKON BETUUHHBI;

peuaTtb Ka4e€CTBCHHBIC 3aJayu. BBICTpanBaTb JIOTHYCCKHU HCIPOTUBOPCUUBYIO LOCIOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCTIOJIB30BaTh MPH PEIICHHH y4eOHBIX 3a/1a4 COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJOTHH IS
MIOUCKA, CTPYKTYPUPOBAaHUS, HWHTEPHpETallid W TMpeJCTaBleHUs Yy4uyeOHON M Hay4YHO-TIOMYJISIpHOU
WHPOpPMALINH, TONYYEHHOH W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIM3HPOBATH TOIYYaeMYFO
UH(OPMAILIUIO;

O0OBSICHATH MMPUHIUITBI JeficTBUS MalllviH, HpI/I60p0B N TCXHUYCCKUX yCTpOf/'ICTB, pa3jiniaTtb
YCIIOBHSA UX 0€30IaCHOT0 HCIOIL30BaHHUS B HOBCG)IH@BHOﬁ KHU3HH,

MPUBOJIUTH MPUMEPHI BKIIaJJa POCCUICKUX U 3apyOexHbIX y4€HBIX-(DU3UKOB B pa3BUTHE HAYKHU, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPCTHUUCCKHUE 3HAHUA 110 (1)I/ISI/IK6 B HOBC@)IHCBHOf/i KU3HHU 1JId obecreyeHus



0e30macHOCTH Tpu oOpalleHuu ¢ NpudopaMu U TEXHUYECKMMM YCTPOWCTBAaMH, ISl COXPaHEHHUS
3JI0POBbS U COOIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

paboTaThb B IpyNIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH, IJIAHUPOBAaTh padboOTy
TPYIIIbI, PAlMOHAIBHO PACHpPENENsATh OOA3aHHOCTH M IUIAHUPOBATH JAEATEIILHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, aJICKBATHO OLICHUBATh BKJIA/l KAK/OT0 U3 YYaCTHUKOB TPYIIIEI B PELIEHUE PACCMAaTPHUBACMOM
IpO0OJIEMBI.



2. Copepixkanue y4eOHOro Kypca

Duznyeckas 3a1aya. Knaccuduranus 3anay -(4 u).

Uro Takoe pusmdeckas 3amaya. Cocra puzmdeckoit 3aqaun. Ousudeckast TeOpus u
pelieHre3anad. 3HaueHue 3a7a4 B 00y4eHUHU U JKU3HH.

Knaccudukanus ¢usnueckux 3agad no TpebOBaHUIO, COACPIKAHUIO, CIIOCOOY 3aJaHUs U
peuienus. [Ipumepsl 3a1au Bcex BUIOB.

Cocrasnienue ¢puznueckux 3aaad. OCHOBHBIC TPpeOOBaHUS K COCTaBICHUIO 3a1a4. CrocoObI
UTEXHHKA COCTaBlIeHUs 3aja4. [Ipumepsl 3a1a4 BceX BUIIOB.

IlpaBuja u npuemel pemenus Guznyeckux 3aaay -(6 u).

O6mue TpeboBaHus PHU pelIeHnH (PU3NUECKUX 3a7a4. JTanbl peieHus: Gu3nieckoit
3agaun.Pabota ¢ TekcToM 3agaun. AHaNU3 (PU3HUECKOTO SBICHUS; (POPMYITHPOBKA UJICH *
peuienus (Tuian pemeHus). Boimonnenue muana pernenus 3aaa4i. YucnoBol pacyer.
Hcnosb30BaHnE BBIYMCIUTEIBHOW TEXHUKHU JIJIS1 PACYETOB. AHAJIU3 PELIEHUS U €TO
3HaueHue. OdopmiieHue peueHus.

TunuaHbIe HEAOCTATKY NIPH PEIICHUU M 0(hOPMIICHUU pelieHHs (PU3NIECKON 3aJauu.
N3ydyenunenpumepoB peiieHus 3a1ad. Paznuynple mpueMsl U CIOCOOBI PELICHHS: allTOPUTMBI,
AHAJIOTUH, TEOMETPUIECKUE TIpUeMbl. MeTOoT pa3MepHOCTEH, TpaduuecKue pericH s U T. II.
JuHavMuka u craTuka -(8 u).

Koopaunatsslli MeTOA penieHus 3a/1a4 10 MEXaHuKe. Pemenne 3a1a4 Ha OCHOBHBIE
3aKOHBIAMHAMUKYU: HbIOTOHA, 3aKOHBI I CHJT TATOTEHUS, YIPYTOCTH, TPEHHUS,
COTPOTHUBIICHUS.

Pemenue 3aa4 Ha ABM>KEHUE MaTepUAIbHON TOYKH, CHCTEMBI TOUEK, TBEPIOTO Tela MO/
JNIEUCTBUEM HECKOJILKHUX CHUJI.

3amaun Ha OMPEIeICHUE XapaKTePUCTUK PAaBHOBECHS (PU3UUECKUX CUCTEM.

3ajaur Ha TPUHIUIT OTHOCUTEIFHOCTH: KHHEMATHUYECKUE U TMHAMUYECKUE
XapaKTePUCTUKUABIKCHUS TeJla B Pa3HBIX HHEPLUHUAIbHBIX CUCTEMaX OTCYETa.

[Tox6op, cocraBnenre u pelIeHne Mo HHTEPEcaM pa3IMUHbBIX CIOKETHBIX 3371a4:
3aHUMATEIbHBIX, SKCIIEPUMEHTAIBHBIX C OBITOBBIM COAECPKAHUEM, C TEXHUIECKUM
HMKPAaeBEAUECKUM COJIepKaHUEM, BOCHHO-TEXHUYECKUM COCPIKAHUEM.

DKCKYpPCHUH C LENbI0 0TOOpa JaHHBIX JIJISl COCTABJICHUS 33]1a4.

3akonpl coxpanenus (8 u).

Knaccudukanms 3a1a4 mo MexaHuke: perieHue 3aja4 cpeICTBaMi KHHEMAaTUKH, IMHAMUKH,
CIIOMOILIBIO 3aKOHOB, COXPAHEHUS.

3ajaur Ha 3aKOH COXpaHEHUsI UMITYJIbCa U PEAaKTHUBHOE JIBIKCHHE. 3a7a4ui Ha ONpeieNieHre
paboThI U MOLTHOCTH. 3a1a4u HAa 3aKOH COXPAHEHUS U MPEBpaIleHUs MEXaHUUECKOM SHepTUu.
Pemenue 3anay HeckoabkuMu criocodamu. CocTaBieHHe 3a/1a4 Ha 3aJaHHbIe OOBEKThI UITU
sBIIeHUs. B3anMonpoBepka penraemMbpIx 3a1a4d. 3HAKOMCTBO € IPUMEpaMH pelIeHHs 3a/1a4
MMOMEXaHUKE PECITyOTUKAHCKUX U MEXIYHAPOIHBIX OJUMITHAA]T.

KoHcTpykTopckue 3agaum ¥ 3aja41 Ha MPOEKTHI: MOJIEb aKCEIEPOMETPA, MOJIETb
MasTHHKaDyKO, MOJIe]Th KPOHIITEHHA, MO ITYIITKHA C TPOTUBOOTKATHBIM YCTPONHCTBOM,
MIPOEKTHI CAMOABMKYIIMXCS TEIEKEK, TPOEKTHI YCTPOMCTB sl HAOIIOACHNUS HEBECOMOCTH,
MO/IETb aBTOKOJIe0aTeNbHOW CUCTEMBI.

C1poenue ¥ CBOICTBA ra30B, :KMIKOCTEl U TBEPALIX TeJ (6 u).

KauecTBeHHBIE 3aJaul HA OCHOBHBIE IT0JIOKEHHS 1 OCHOBHOE YPaBHEHHUE MOJIEKYIISIPHO-
kuHetnyeckoit Teopuu (MKT). 3agaun Ha onricanue noBeieHUs H1€albHOIO ra3a:
ocHoBHoeypaBHeHHEe MKT, onpeznenenne ckopocTH MOJIEKYJI, XapaKTEPUCTUKN COCTOSTHUS
ra3a B H30MpOoLEeCcCcax.

3azauu Ha CBOICTBA I1apOB: MCIIOIb30BaHUE ypaBHEHUs MeHnaeneesa — Knaneiipona,
XapaKTCPUCTHKA KPUTUYCCKOI'O COCTOSAHMA. 33)13‘—11/1 Ha ONHMCaHNe IBICHUH IMOBEPXHOCTHOT'O
cI1os1; paboTa CHUJI MOBEPXHOCTHOTO HATSDKEHUS, KAMJUISIPHBIE SIBICHUS, U30BITOUHOE
AaBJICHUECB MBUIBHBIX ITY3BIPAX. 3a)1atm Ha OIpECACIICHUC XapPaAKTCPUCTHK BJIIAXKHOCTHU BO3/yXa.



3ajaun Ha OTMpeIeTICHNE XapaKTEPUCTHK TBEPAOTO Teja: aOCOTIOTHOE U
OTHOCUTENbHOCYITTMHEHNE, TEIJIOBOE pacIlIMpEeHUe, 3anac MpoOYHOCTH, CUila

YIPYTOCTH.

KauecTBeHHbIC M KOTUYECTBEHHBIE 3a7a4M. Y CTHBIN JHAJIOT MPU PEIICHUH KaYECTBEHHBIX
3amau. ] padudeckue v SKCIEpUMEHTAIBHBIC 3a/1a9H, 33/1a494 OBITOBOTO COJICPKAHUSI.
OcHOBEBI TepMOAMHAMUMKM (6 ).

KomOuHMpoOBaHHbIE 33]1a4K HA MIEPBBIA 3aKOH TEPMOJMHAMUKH. 3aa4H HA
TEIIOBEICIBUTATCIIH.

DKCKypCHs C 1eJbIo cOopa TaHHBIX JIJIsi COCTABJICHHS 3a7a4.

KonctpykTopckue 3a1auu v 3a71a4i Ha TPOEKTHI: MOJIEIIb Fa30BOI'0 TEPMOMETPA; MOECIIb
MPEAOXPAHUTEIIPHOTO KJIallaHa Ha OINPEIeSICHHOE TaBJICHHE; IPOSKTHI UCITOJIb30BAHUS
ra30BBIXIIPOLIECCOB ISl OJJaYl CUTHAJIOB; MOJEJIb TEIJIOBOM MAIIMHbBI; TPOCKTHI
MPAKTHUYECKOTO ONPEACIICHHsI paiiyca TOHKUX KaluJUIIPOB.

DJleKTpHYecKoe U MATHUTHOE 10 (D 4).

XapakTepucTHKa pelieHus 3a/1a4 pasjesa: o01iee u pa3Hoe, MPUMEPhl U IPUEMbI PEIICHHS.
3ajaun pa3HbIX BUJIOB HA ONMKMCAHUE SJEKTPUUYECKOTO MOJI PA3IMYHBIMU CPEACTBAMU: 3aKOHAMU
COXpaHEHHU 3apsa u 3akoHoM KyloHa, CUIOBBIMU JIMHUSMU, HAPSXKEHHOCTHIO, PA3HOCTHIO
MOTEHIIMAJIOB, SHEpruell. Pemenre 3a1ad Ha ONMKMCaHUE CUCTEM KOHICHCATOPOB.

3ajaun pa3HbIX BUIOB Ha OMKMCAHUE MATHUTHOTO TOJISI TOKA U €T0 JIEUCTBHUS:
MarHUTHassMHIYKIMS 1 MarHUTHBIA TTOTOK, cuiia AMriepa u cuia Jlopenna.

Pemrenne kauecTBEHHBIX IKCIIEPUMEHTAIBHBIX 33/1a4 C UCIIOJIb30BaHUEM
AJIEKTPOMETPA,MarHUTHOTO 30Ha M IPYTroro 000pYyI0BaHUS.

IlocTosIHHBIN DAEeKTPUYECKHIi TOK B PA3JHMYHBIX cpeaax (9 u)

3ajauu Ha pa3IMYHbIC PUEMbI pacueTa COPOTUBIICHUS CIOKHBIX AJIEKTPUUECKUX IETEH.
3ajaun pa3HbIX BUJIOB «a OMUCAHKUE ICKTPUUECKUX IETICH MOCTOSTHHOTO 3JIEKTPUUECKOT0 TOKA C
MOMOIIIBIO 3aKkoHa OMa JIJIsl 3aMKHYTOH 11erd, 3akoHa Joymns — Jlenna, 3akoHOB
MOCJIEIOBATEILHOTO U MapaJlIeIbHOTO coequHennid. O3HakoMiIeHHE ¢ mpaBmiiaMu Kupxrodga
pu penreHny 3aaad. [loctaHoBka u pemieHre PpOHTATBHBIX YKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
orpezeNieHue MoKa3aHuii IpuOOPOB MPU U3IMEHEHUH COMPOTUBIICHUS TEX WM UHBIX YYaCTKOB
LIETIH, Ha OTIpe/IeJICHUE COMPOTUBICHUN y4aCcTKOB 1IeNH U T. 1. Pemienne 3a1a4d Ha pacyer
ydacTtka 1enu, umeromei J/1C.

3ajaun Ha OMUCaHUE TTOCTOSTHHOTO YJIEKTPUYECKOTO TOKA B AJIEKTPOJIUTAX, BAKyyMeE, ra3ax,
MOJIYITPOBOJIHUKAX : XapaKTEPUCTHUKA HOCUTENIEH, XapaKTepUCTUKA KOHKPETHBIX SBJICHUN U
np.KagecTBeHHbIE, SKCTIEPUMEHTAIbHBIC, 3aHUMATENIbHBIC 3a/1a4H, 33]]Ja4H C TEXHUYECKUM
coJiep>KaHueM, KOMOMHUPOBAHHBIE 3a/1a4H.

KonctpykTopckue 3aauu Ha MPOEKTHI: YCTAaHOBKA ISl HATPEBAHUS KUJIKOCTH Ha

3a/IaHHYIO0 TEMIIEPATYPY, MOJIENIb AaBTOMAaTUYECKOT'O YCTPOMCTBA C JIEKTPOMAarHUTHBIM

perne, MPOEKThl UMOJIEIH OCBEIICHHUS, BBIPSIMUTEIb U YCHIIUTEIb Ha TTOJYITPOBOIHUKAX,
MOJIETT U3MEPUTETHHBIX MPUOOPOB, MOJIETH «IEPHOTO SIIUKAY.

DJeKTPOMATHUTHBIE KOJe0aHUsA M BOJHLI (14 g

3ajaun pa3HbIX BUIOB Ha OMMCAHUE SABJICHUS 3JIEKTPOMAarHUTHOM UHIYKIIUH:
3aKOHAJIEKTPOMArHUTHON UHAYKINH, MpaBmiio JIeHIa, THIYKTUBHOCTb.

3ajaur Ha IEPEMEHHBIN JIEKTPUUECKHUM TOK: XapaKTepUCTUKH MIEPEMEHHOTO
AIEKTPUIECKOTOTOKA, IIEKTPUIECKUE MAITUHBI, TpaHC(HOpMATOp.

3aauu Ha ONMCAHUE PA3JTUYHBIX CBOMCTB 3JICKTPOMArHUTHBIX BOJIH: CKOPOCTh, OTPaKEHHUE,
npenoMiieHre, nHTephepeHIus, TMPPaKIs, TOIIpU3aIusl. 3a1a4u 10 T€OMETPUIECKOM
OTITHKE:3epKana, ontudeckue cxeMbl. Knaccudukanus 3aaad mo CTO u nmpuMephl UX pelieHusl.
3ajaun Ha ONpeIeTICHUE ONTHYECKOM CXEMBI, COAEPIKALIEHCS B «YEPHOM SILLIUKE:
KOHCTPYUPOBAHUE, TPUEMBI U TIPUMEPHI perieHus. [ pynmnoBoe U KOJUIEKTUBHOE PENIEHUE
IKCIIEPUMEHTANBHBIX 3324 C UCIIOIh30BaHUEM OCIIMILTOrpada, 3ByKOBOr0 TeHepaTopa,
TpanchopmaTopa, KOMILJIEKTa TPUOOPOB JJISI U3yUEHHUS CBOUCTB JIEKTPOMArHUTHBIX
BOJIH,AJIEKTPOU3MEPHUTENBHBIX TPUOOPOB.

KoncTpykTopckue 3a1auu 1 3aa4i Ha TPOEKTHI: TNIOCKUI KOHJIEHCATOp 3aJaHHOM €MKOCTH,
TeHepaTOPhl PA3IMYHBIX KOJeOaHul, MPUOOP ISl U3MEPEHUsT OCBEIIEHHOCTH, MOJIENb
MepeIavyn>ICKTPOIHEPTUH U JIP.



O0o0maromnee 3aHAATHE 10 METOAAM H NpHEMaM penieHUus1 GU3NYECKUX 3a1a4 -24



3. TemaTuyeckoe IIAHUPOBAHHUE € YKa3aHHEM KOJINYECTBA YaCOB,
OTBOJMMBIX HA OCBOCHHE KaKI0H TeMbl

Tema KomnuectBo yacos,
OTBOJMMOE Ha OCBOCHHE
KaXJI0H TeMBbI

10 kiace
Bsenenue 1
Kunemaruka 4
Jlunamuka u craTuka 6
3aKOHbI COXpaHEHUs 7
CtpoeHue U CBOWCTBA I'a30B, KUAKOCTEH U TBEPABIX TEI 5
OCHOBBI TEPMOJINHAMUKH 4
DIEKTPUUECKOE MoJIe 4
IToCTOSAHHBIN 3JIEKTPUUYECKHUI TOK B PA3JIMUHBIX CpPEeAax 4

11 xnacc
MarnutHoe nose 2
DNIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI 14
MexaHuka 7
MonexynsipHas pusuka. TepmoruHaMuka 6
DJIEKTPUYECTBO 5




10 KJIacc

No Tema 3ansTHA Koun-Bo
n/n 4acoB
Beenenue (1 ygac)
1 Ddusznyeckas 3agauda. Knaccuduxanus 3anay. [IpaBuna u npuemsl pemeHus 1
(bU3NIEeCKUX 3a/1a4.
Kunemaruka (4 gaca)
2 | OCHOBHBIE 3aKOHBI U TOHSTHUSI KHHEMATHUKH. 1
3 | Pemenue pacyeTHbIX U rpaduyecKux 3a/1ad Ha PABHOMEPHOE JIBHKEHUE. 1
4 | Pemenue 3a/1a4 Ha paBHOYCKOPEHHOE JBUKEHUE. 1
5 | [ABuxenue o okpyxHocTu. Perenue 3aau. 1
Jlunamuka u crtatuka (6 gacoB)
KoopaunaThblit MeTO pelieHus 3aa4 o MexaHuke. Pemenue 3agay Ha
6 | OCHOBHBIC 3aKOHBI TUHAMHUKHU: HBIOTOHA, 3aKOHBI JUIS CUJI TATOTCHUS, 1
VIPYTOCTH, TPSHHS, COPOTHUBIICHUSI.
7 Pemenue 3amau Ha JIBHIKEHUE MaTepuaibHOW TOYKH, CHUCTEMBI TOYEK, 1
TBEPAOro Tella MOl IeWCTBUEM HECKOJIBKUX CHIIL.
3 3amaun Ha OMpeNeeHNEe XapaKTePUCTUK PaBHOBECHS (DU3UIECKHUX 1
CHCTEM.
3amaud  Ha TOPUHIMI OTHOCUTEIBHOCTH: KHHEMAaTHUYECKUE U
Q | IMHAMUYECKHE  XapaKTCpUCTUKUA  JBWKCHHS  Tela B Pa3HBIX 1
WHEPIHATBHBIX CUCTEMAaX OTCYETA.
10 [Toxbop, cocTaBneHue U penieHue 3aad 1Mo HHTEPECaM. 1
11 dusznyeckas ouMIIHAAA. 1
3akoHbI coxpaHeHus (7 4acoB)
19 Knaccudukanusa 3agau mo MexaHHKe: pelIeHHe 3a/1ad CpeliCTBaMU 1
KHHEMATUKH, THHAMUKH, C IIOMOIILI0 3aKOHOB COXPAHCHHUSI.
13 | 3amaym Ha 3aKOH COXpPAHEHHUS UMITYJIbCA H PEAaKTUBHOE JIBIKEHHE. 1
14 | 3agaun Ha ompenenieHrue padoThl U MOITHOCTH. 1
15 3amayn Ha 3aKOH COXpPAHEHUS U MPEBpAIICHUS MEXaHUYECKOW IHEPTHUH. 1
Pemenue 3a1a4 HECKOIBKUMU CIOCOOaMHU.
16 CocraBnenue 3aad Ha  3aJlaHHble  OOBEKTHl WU  SIBICHHUS. 1
BsaumornpoBepka peraeMbIx 3aau.
17 3HAaKOMCTBO €  TpUMepaMu  pelIeHuss 3a7ad 10  MEXaHUKe 1
peCyOIMKAHCKUX U MEXTYHAPOIHBIX OTUMITHAI.
18 duznueckas OJIUMIIAA/A. 1
CTtpoeH#re U CBOMCTBA Ta30B, KUAKOCTEH 1 TBEPABIX Tei (5 4acoB)
19 KauecTBennsie 3a1aun Ha OCHOBHBIE TONIOKEHHs U OCHOBHOE YpaBHEHUE 1
MoJleKyIsipHO-KuHeTHueckoi teopun (MKT).
3aiayn Ha oMKCaHWE TIOBEJIEHUS MI€aJIbHOTO ra3a: OCHOBHOE YpaBHEHUE
20 | MKT, onpenenenrne CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKH COCTOSIHUS Ta3a 1
B U30IPOLIECCAX.
21 3a)1atmu Ha CBOICTBa MapoB: HCMOJIb30BAaHHE ypaBHEHHS MeHneneeBa— 1
Knamneiipona, XapakTepuCcTHKa KPUTUIECKOTO COCTOSTHHSL.
3amaun  Ha  ONpeJeNieHHe  XapaKTepUCTHK  TBEPAOro  Teja:
22 | abCOMIOTHOE U OTHOCHUTEIHHOE YAJIMHEHUE, TETIOBOE PaCIIUPEHHE, 3amac 1
MIPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE W KONWYECTBEHHbIE 3adauu. [ paduueckue u 1
IKCIIEPUMEHTAIbHBIC 33]1a9H, 33J1a41 OBITOBOTO COJICPKAHUSI.
OcHOBBI TepMOTUHAMUKH (4 Yaca)
24 KomOuHupoBaHHbIe 33ja4i Ha NEPBbI 3aKOH TEPMOJANHAMUKH. 1
25 3agaun Ha TEIJIOBBIE JBUTATEIIH. 1
26 KoHcTpykTopckue 3a1aun 1 331249 Ha MTPOEKTHI: 1




27

duznueckas oauMIIIaIA.

DnexTpuueckoe moie (4 yaca)

XapakTepucTUKa pelIeHHsl 3ajad paszjaena: olllee U pasHoe,

28 [IPUMEPHI U IPUEMBI PEIICHHUS.
3ajaun  pa3HBIX BUJOB Ha OINHCAHUE AJIEKTPUYECKOTO OIS
29 | pa3JIMYHBIMM CPEJICTBAMU: 3aKOHAMM COXPaHEHHUs 3apsiga U 3aKOHOM
Kynona, cunoBsIMU THHUSIMH, HATTPSKEHHOCTHIO.
30 3ajayn  pa3HBIX BUJOB Ha OINMCaHUE DIEKTPHIECKOTO MO
Pa3IMYHBIMH CPEICTBAMU: PA3HOCTHIO MOTEHIIUAJIOB, YHEPTHEH.
31 Pemenue 3a1a4 Ha onrcaHue cCUCTEM KOH/IEHCATOPOB.
[ToCTOSTHHBII ANIEKTPUYECKHIA TOK B Pa3IMUHbIX cpenax (4 yaca)
32 3azaun Ha Pa3IMHbBIE MPHEMBI PACUETa COMPOTUBIICHAS CIIOXKHBIX
ANEKTPUYECKUX LIEenE.
Pemienne 3amau Ha pacder ywactka menu, wumeromiedn OJIC.
33 | [locranoBka u peuieHrne GpOHTATBHBIX SKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
oTpeJiesIeHUe MOKa3aHuii MPUOOPOB.
34 3ajayd Ha ONMCAaHUE IIOCTOSTHHOTO JJIEKTPUYECKOTO TOKa B
ANEKTPOJIUTAX, BAKyyMe, T'a3ax, MOJYIPOBOAHHUKAX.
35 Ob6o61maronee 3aHATHE 110 METOAAM U TPUEMaM PEIICHUS

¢busnueckux 3aaay4 3a Kkypc 10 k.




11 knacc

Ne Tema 3anaTus Koxn-Bo
1/ JacoB
MarunutHoe moiie (2 yaca)
3amaun pa3HBIX BUJIOB HA OMKMCAHHE MAarHUTHOTO IOJISI TOKA W €ro
1 | melicTBUS HA MPOBOJHUK C TOKOM: MarHUTHAas WHAYKIUS ¥ MarHUTHBIN 1
MOTOK, CHJia AMIiepa.
2 3amaun pa3HBIX BUJIOB HA OMKMCAHHE MAarHUTHOTO IOJIS TOKa W €ro 1
JICWCTBUA HA JBWXKYIIUNCS 3apsia: cuia Jlopenua.
DJIEKTPOMArHUTHBIC KOJIcOaHus 1 BOJIHBI (14 4acoB)
3amaun pa3HbIX BUOB HA OMHUCAHKUE SBICHUS DJICKTPOMAarHUTHON
3 | MHOYKUMH: 3aKOH OJJIEKTPOMArHWTHOM WHAYKUMH, npaBwio Jlenna, 1
WHIYKTHBHOCTD.
4 3a/auyn Ha TEPEMEHHBIH JJICKTPUYECKUH TOK: XapaKTePUCTUKU 1
MePEMEHHOTO JICKTPHUUECKOTO TOKA.
5 3a/aud Ha TIEPEMEHHBIA JJICKTPUUECKHH TOK: DJIEKTPUUYECKUE 1
MaIIuHbI, TpaHchopmaTop.
3ajaun Ha OMHCAHUE PA3JIUYHBIX CBOMCTB JIEKTPOMArHUTHBIX BOJIH:
6, 7 | CKOPOCTh, OTpaXEHHE, TMpeIoMIIeHHe, WHTephepeHuus, audpakius, 2
TTOJISIPU3AITHS.
8, 9, | 3amauu 1o reoMeTPUYECKOM ONTHUKE: 3€pPKaJla, ONTUYECKUE CXEMBI. 3
10
11, Knaccudukanus 3agad no CTO u npuMepsl UX pelieHusl. 5
12
13 3ajaun Ha OMpEEICHUE ONTUYECKOW CXEMBbI, COACPIKAIICHCS B «4EPHOM 1
SIUKE»: KOHCTPYUPOBAHUE, IPUEMBI U TTPUMEPHI PEIICHUS.
14 DKCKYpCHS C IIeNIbI0 cOOpa TaHHBIX JIJIsi COCTABJICHUS 3a/1a4. 1
15 ['pynnoBoe 1 KOJJIEKTUBHOE PEUIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 C 1
MCIOJIb30BaHHUEM IPUOOPOB.
16 dusnueckas omuMIIHagA. 1
Mexanuka (7 4acoB)
17 | O6mue MeToapl pemieHus 3a1a4d 0 KHHEMAaTHKeE. 1
18 | 3agaun HA OCHOBHBIE 3aKOHBI JUHAMMKH. 1
19 | 3ajmaym Ha IPUHIIUAIT OTHOCUTEIHHOCTH. 1
20 | 3amauu Ha 3aKOH COXPAHEHUS UMITYIIbCA. 1
21 | 3agaum Ha 3aKOH COXPAHEHUS YHEPTHH. 1
29 3amaun Ha OINpeneJeHHe XapaKTEepPUCTUK paBHOBECHS (U3MUECKUX 1
CHCTEM.
23 | MexaHHKa )KUIKOCTEA. 1
MonekynspHast ¢pusuka. Tepmoannamuka. (6 4acoB)
24 | 3a;aun HA ONMMCAHUE MTOBEIECHUS UIEaIbHOTO ra3a. 1
25 | 3amauu Ha CBOMCTBA MapOB. 1




26 | 3amauu Ha Ompe/eNeHHE XapaKTePUCTHUK BIAKHOCTH BO3TyXa. 1
27 | 3amauu Ha MIEPBBINA 3aKOH TEPMOIUHAMUKH. 1
28 | 3agauu Ha TEIUIOBBIE ABUTATEIIH. 1
29 | 3amauu Ha ypaBHEHHE TEIJIOBOTO OajlaHca.
DnexTpuuectBo. (5 yacos)
30 3ajaun pa3HBIX BHUJIOB HA OMHUCAHUE AJICKTPUUYCCKOTO IOl pa3TMIHBIMU 1
CpeICTBaMHU.
31 | OGmias xapakTepucTUKa PEIICHHS 3a1a4 110 JICKTPOCTATUKE. 1
39 3az[atiy1 Ha MpUEMBl pacdy€éTa COMPOTUBIICHUS CIOXKHBIX AJICKTPHYECCKUX 1
LIETIEH.
33 3agaum Ha pacu€r ydactka nenu, umeromeit 9JIC. 3agaun Ha onucaHue 1
ITOCTOSTHHOTO TOKA B Pa3JIMYHBIX Cpeax.
34 Ob6o0muiaromee 3aHATHE IO METOJAaM M MpHEMaM pelIeHUs] (PU3UIECKUX 1

3a1ay 3a kypc 11 k1.




