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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma 1o ¢u3uKe Ha YpOBHE CpeIHEro o0mero oopazoBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl,
npeacraBieHHblx B ®I'OC COO, a Takke ¢ yd€toMm denepalibHOW pabodeil mporpamMmsl
BocnuTanus u KoHuenuuu npenojaBaHus ydeOHoro mnpenmera «®Pusnmka» B 00pa30BaTENIbHBIX
opranuzaiusax Poccuiickoit @enepariy, peaan3yonx OCHOBHbIE 00pa30BaTeIbHBIC IPOTPAMMBI.

[Tporpamma mo ¢usuke onpenenseT 00s3aTeIbHOE MPEAMETHOE COIepPIKaHUE, YCTAHABIHBACT
PEKOMEHYEMYIO I10CII€I0BAaTEIbHOCTh U3Y4YEHHUSI TEM U Pa3[esioB y4eOHOro IpeaMera ¢ y4éToM
MEXIIPEIMETHbIX M BHYTPUIPEIAMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PaCTHBIX
ocobeHHOCTel oOyuaromuxcs. [Iporpamma mo ¢usuke Aaét MpeACcTaBICHUE O LEIX, COACPKAHNH,
oOmieli cTpaTerud OOYYEHHUs, BOCIUTAHUS W Pa3BUTUS OOYYArOIIUXCS CPEICTBAMU YUEOHOTO
npeamera «Pu3nKa» Ha yriayOosiEHHOM ypOBHE.

N3yuenne kypca QU3UMKH yIIyOJEHHOIO YpOBHS IO3BOJISIET peau30BaTh  3a/auyu
Ipo(eCCHOHATIBHOM OpUEHTAIMM, HAIpPaBJIEHO HAa CO3JAHMUE YCJIOBHHM JUIsl NPOSIBIEHUS CBOMX
MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH Ka)KIpIM O0YYaroIIUMCsl, KOTOPbIE HEOOXOIUMBI
JUId TPOJOJDKEHUs 00pa3oBaHUs B OpraHu3alusax MpodeccMoHalbHOro 00pa3oBaHMs IO
Pa3INYHBIM (PU3UKO-TEXHUUECKUM U MH)KEHEPHBIM CIIELUAIbHOCTSIM.

B nporpamme o ¢pusnke onpeaenstoTcs IIaHUPyEeMbIe Pe3yIbTaThl OCBOCHUS Kypca (GU3NKU
Ha YpOBHE cpenHero ofmiero oOpa3oBaHMs: JUYHOCTHBIE, METAlpeIMETHbIE, IpeIMETHbIE (Ha
yriiyonéHHoM ypoBHe). HayuHo-MeTojonoruyeckoil OCHOBOM Uil pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METaNpeJMETHBIM M MPEIMETHBIM pe3yjibTaTaM OO0YYarolIUXCs, OCBOMBIIMX
nporpamMmy 1o (U3UKE Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs Ha YriayOJEHHOM YpOBHE,
ABJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3nKe BKIOYAET:

IUTaHUPYEMbIE PEe3yNbTaThl OCBOCHUS Kypca (PM3MKM Ha YriyOJIEHHOM YpOBHE, B TOM YHUCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

cojiepxkanue yueOHoro npeamera « Ou3nkay 1mo rojaMm 00ydeHusl.

[Iporpamma 1o ¢u3uKe HMeeT MNPUMEPHBIH XapakTep M MOXET OBbITh MCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJICHHUS CBOMX PabOUYUX MPOrpamM.

[TporpamMma 1o ¢u3HMKe HEe CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUUTENEH U MPEIOCTaBIseT
BO3MOXKHOCTH JUISl Peau3allii pa3Iu4YHbIX METOJUYECKHUX MOJXO0A0B K MpenoiaBaHuio (GU3UKH Ha
yIIIyONEHHOM YPOBHE IPH YCIOBUU COXPaHEHHsI 0053aTeIbHOM YacTH CoiepiKaHus Kypca.

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX NMPHUPOJBI, BHICTYHAs B KayecTBE y4eOHOTo

mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUM 00 OKPYXKAIOIEM MHDE.
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[IxonbHBINA Kypc PU3UKU — CUCTEMOOOPa3 YOI JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOIECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouonoruei, ¢puzmueckoit reorpadueld u actpoHomuei. Vcmonp3oBaHNEe U aKTUBHOE MPUMEHEHHUE
(bu3nyecKkux 3HAHWM ONpENeNIo XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIMH B
cdepe dHepreTukH, TPaHCIopTa, OCBOCHUS KOCMOCA, MTOJyYeHHsI HOBBIX MaTEpUaloB ¢ 3aJaHHBIMU
cBoiictBamu. M3yuenne (Hpu3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydaromierocs, B (GopMupoBaHNE YMEHHI NMPUMEHSATh HAYYHBIH METO]| TIO3HAHUS
IIPY BBIIOJIHEHUH UMH YYE€OHBIX UCCIICAOBAHUM.

B ocHoBy kypca ¢(u3uku Ha ypoBHE cpenHero ooiiero oOpa3oBaHUs IOJOXKEH psii UIeH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISIETCA JIOTMYECKH 3aBEPHIEHHBIM, OH
COJEPKHUT MaTepualn M3 BCeX pa3fesioB (U3UKH, BKIOYAET KAaK BOINPOCHI KJIACCMUYECKOW, TaK U
COBPEMEHHOM (DU3HKH.

Hoesn zenepanuzayuu. B cooTBeTcTBUU ¢ HEll Marepuan Kypca ¢U3MKH 00BEIUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBisieTcst GOPMHPOBAHUE MPEJICTABICHUA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanys npeamnosaraeT HCIOIb30BaHUE I'YMaHUTApHOIO
noTeHIHana (pU3MIecKord HAyKH, OCMBICTICHUE CBSI3U Pa3BUTHSA (U3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc Gusuku yriayOGnEHHOro ypoBHS NpeAroaraer
3HAKOMCTBO C INUPOKUM KPYrOM TEXHMUYECKHX W TEXHOJIOTMUYECKUX IPHIOKEHUH H3YYEHHBIX
Teopuii W 3akoHOB. [lpu 3TOM paccMmarpuBarOTCs Ha YPOBHE OOIIMUX MPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea »3rKkonozuzayuu peanusyercs IOCPEACTBOM BBEIEHUS DJJIEMEHTOB COJECpPKaHUS,
HNOCBALIEHHBIX SKOJIOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 0OCYXJIEHHUS MpOoOJIeM pallMOHAILHOTO MPHUPOAONOIb30BaHUS U
HKOJIOTMYECKOI 0€30I1aCHOCTH.

OcBoeHme cojiepKaHusl MPOrpaMMbl MO (PU3HUKE JOKHO OBITh MOCTPOSHO Ha MPHHLUIAX
CHCTEMHO-/IEATENIbHOCTHOr0 noaxoaa. s Gpu3uku peanusanus 3TUX NPUHIMIIOB Oa3upyercss Ha
MCIIOJIb30BAaHUU CAMOCTOSITEIFHOTO OJKCIIEpUMEHTa KakK TOCTOSIHHO JAeWCTBYIOHIero Qaxropa
yuebHoro mnpouecca. s yrnmyOiaéHHOro ypoBHSI — 3TO CUCTEMa CaMOCTOSTEIbHOIO YYEHHYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OIBITHI MpPU H3YYEHUH HOBOTO
MmarepHaia, JabopaTopHble paboTel U paboThl mpakTukyma. [Ipy 3TOM BO3MOXXHBI J1Ba croco0a

peanu3zanuu (pU3NUECKOro MpakTUKymMa. B mepBoM ciyyae MpakTHKyM MPOBOIUTCS JIMOO B KOHIIE
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10 u 11 kmaccoB, 10O MOCIE MEPBOTO M BTOPOTO MOJYTOJIMNA B KaXKIOM W3 3TUX KJIaccoB. Bropoit
crnoco0 — 93TO HWHTerpauuss paboT MpakTHKyMa B CHUCTeMY JaOOpaTOpPHBIX pPaboOT, KOTOpBIE
IPOBOASATCS B Ipolecce u3ydeHMsl paszaena (temsl). Ilpm sTtomM moj paboramMu mpakTHKyMma
IIOHUMAETCsl CaMOCTOSITENIbHOE MCCIeI0BaHUE, KOTOPOE MPOBOJUTCA IO PYKOBOACTBY CBEPHYTOTO,
0000mEHHOr0 BUa 6€3 MOMAaroBo HHCTPYKIIUH.

B mporpamme mo ¢usuke cuctemMa y4eHHYECKOTO JKCIIEPHUMEHTA, JJAOOpaTOPHBIX paboT U
NpaKTUKyMa NpEeICTaBICHA €AWHBIM IepedyHeM. BbIOOp TeMaTHKHU Ui 3TUX BHJOB YYCHHYECKHX
IPAaKTUYECKUX pabOT OCYLIECTBISIETCS Y4YaCTHHKaMU OOpPa30BaTENBbHOIO Ipolecca HCXOIsd M3
0COOEHHOCTEH IOYpPOYHOrO IJJAaHUPOBAHUS M OCHalleHus KabuHera ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJaJeHHE OOY4YaAIOMIMMUCSH YMEHHMSAMH TIPOBOJUTH NpsSMble M KOCBEHHBIC
U3MEPEHUs, HCCIEOBAHUSI 3aBUCHMOCTEH (U3NYECKUX BEIMYMH M IIOCTAHOBKY OITBITOB II0
HPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHKe yAenseTcs pelIeHUI0 pacuéTHBIX U KaueCTBEHHbIX 3a/1ad. [Ipu sTom s
pacu€THBIX 3aJad OPUOPUTETOM SBJISIOTCA 3aJadd C SIBHO 3aJaHHOW M HEABHO 3a/laHHOU
($u3NYECKON MOJIeNbI0, TO3BOJISAIOIIUE IPUMEHATh U3YyYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3lena Kypca, TaKk W HMHTErpupys NpPUMEHEHWE 3HAaHUM M3 pa3HbIX paszzgenos. s
Ka4eCTBEHHBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha OOBbsICHEHUE/IpeiCKa3aHue MPOTEKaHUS
¢u3nUecKkux SBICHUNA U TPOLECCOB B OKPYXAIOIIEH >KU3HHW, TpeOyromue BbIOOpa (U3UUECKOH
MOJIEJH JUIsl CUTyallM NIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu @I'OC COO k MarepHaabHO-TEXHUUECKOMY 00€CTIE€UEHUIO
yuyeObHOro mporecca Kypc (QHU3UMKH YIIyOJNEHHOIO YpPOBHS Ha YPOBHE CpeIHEro OOIIero
00pa3oBaHus JOJKEH U3Y4YaThCsl B YCIOBUAX MPEAMETHOTO KabuHeTa. B kaOuHete PU3UKHU JOIKHO
OBITH HEOOXO0IMMOE J1a00pAaTOPHOE 00OPYIOBAaHHUE JJIS BBHIOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
¢u3uKe YYEHHYECKUX ONBITOB, JIAOOpPAaTOpHBIX paboT U pabOT NpPaKTUKyMma, a Takxke
JIEMOHCTpaIlMOHHOE 000pYAOBaHHE.

JeMoHCTpaniioHHOe  o0opyAoBaHue (QOpMUPYETCSI B  COOTBETCTBUUM C  MPUHIIUAIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY NEPEUYUCIIEHHBIX B MpOTrpamme IO
¢u3uKe KIIOYEBBIX JEMOHCTpAlM{ JUIsl HCCIENIOBaHMS HM3y4yaeMbIX SBIEHHUH U IPOLECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaBoparopHoe obopyaoBaHHe ISl YIEHUUYECKUX MPAKTUYECKUX padoT popmupyercs B BUIE
TEMaTHYECKHX KOMIUJIEKTOB M oO0ecrneuyuBaeTcss B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYyX
oOyyaromuxcs. Temarndyeckne KOMIUIEKTBI J1a0OpaTOpHOro OOOPYAOBAaHUS JOJDKHBI  OBITh
MOCTPOCHBl Ha KOMIUIEKCHOM HCIOJBb30BAHWU AHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe

KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUS (PU3UKH B 00IIIEM 00pa30BaHUH SIBIISIOTCS

dbopmMHpoBaHHE MHTEpECa M CTPEMJICHHS OOY4YalOMMXCS K HAyYHOMY HM3YYEHHUIO MPUPOIbI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pasBUTHE  IPEACTaBIEHUH O HAy4yHOM  MeETOJ€ IO3HaHus U (QOopMHUpOBaHUE
UCCIIE/I0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

dopMHpoBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yibTaTa H3yYeHHS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;

(dopMHpoBaHHE YMEHUH OOBACHATH SIBJICHHUS C HCIOJIBb30BaHUEM (GU3MYECKMX 3HAHUH H
HAaY4HBIX J0Ka3aTeJIbCTB;

(dbopmMupoBaHUE NPEACTABICHUN O PONU (U3UKU JJIS PA3BUTUSA JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pasBUTHE INpEACTAaBICHUH O BO3MOXHBIX cdepax Oyaymeidl npodeccruoHalIbHON
NeSTEeIbHOCTH, CBS3aHHBIX C (U3MKOM, NOATrOTOBKAa K JajbHeliieMy OOydYyeHHIO B 3TOM
HaIpaBJICHUU.

Joctuxenne 3Tux Leneil obecneunBaeTcss pPELIEHUEM CIEAYIIUX 33Jady B IIpoLecce
u3ydeHust Kypca GU3MKU Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHue cHucTeMbl 3HaHUH 00 oO0muX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIOYAs MEXAaHUKY, MOJICKYISAPHYIO (PHU3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3HKY U
AIIEMEHTHI aCTPOPHUIUKH;

(dopMHpoBaHHE YMEHUN NPUMEHSATh TEOPETHUECKHE 3HAHUS A OOBSCHEHUS (DU3NYECKHX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOEHHUE CIIOCOOOB pEIICHHs pa3IUYHbIX 33/1a4 C SIBHO 33JaHHOM (DHU3HUECKOH MOJIENblo,
3a/a4, TMOJPa3yMEBAIOIIMX CAaMOCTOSTENIbHOE CO3/aHHe (PU3UUYECKOW MOJAENH, aJeKBaTHOU
YCIIOBHSM 33Jlauy, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (U3NYECKUX OCHOB M MPHHLUIOB JCWCTBUS TEXHUUECKUX YCTPOHCTB U
TE€XHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU CAMOCTOSATEIbHOTO IUIAHUPOBAHUS U TMPOBEACHUS (HU3HUECKUX
HKCIEPUMEHTOB, aHAJIW3a W MHTEpIpeTauud HH(OpMAIMM, OINpEeNeeHUsl JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/aHME YCJOBHM Ui pPa3BUTUS YMEHUH NPOEKTHO-UCCIIEN0BATENbCKONW, TBOPYECKOM
JeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodecCHOoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B coorBerctBuu ¢ tpe6oBanusmMu ®I'OC COO yrnyOnéHHBIA ypOBEHb W3Y4eHHUS! y4eOHOTro

npeamera «Pu3MKa» Ha YpPOBHE CpeIHEro oO0Imiero oOpa3oBaHHs BbIOMpaeTCs 00Yy4JarONIUMUCH,
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IUIAHUPYIOIMMU  TPOAOJDKEHHE Oo0Opa3oBaHHsl 1O  CHEUHMATBHOCTAM  (DPU3HKO-TEXHHUYECKOIO
npouIs.

Ha u3yuenue ¢usuku (yriryOn€HHBIM ypOBEHB) HAa YPOBHE CPETHETO 00IIero oOpa3oBaHUS
otBoautcs 340 yacoB: B 10 kiacce — 170 vacoB (5 gacoB B Heneno), B 11 kimacce — 170 gacoB (5
YacOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GHU3UKE MEepeyeHb JTa0OPATOPHBIX U MPAKTUYECKUX PadoOT
SBIISICTCS PEKOMEHOBAaHHBIM, YUUTENb JIEIAaeT BEIOOp MPOBEACHUS 1a00pPaTOPHBIX PadOT U OTIBITOB

¢ yuéTOM MHANBUIYATbHBIX 0COOCHHOCTEH 00y4YaromuXCsl.

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. HayuHblii MeTOA NO3HAHMSA PUPOABI.

Om3uka — ¢yHIaMEHTalbHAs Hayka O mpuponae. HaydHelii MeTox TO3HAHUS W METOJIBI
uccie10BaHus (PU3NYECKUX SIBICHUH.

OKCIIepUMEHT M Teopusi B Ipolecce Mo3HaHMs Mpupojbl. HabmogeHue M SKCIEpUMEHT B
¢dusuke.

Crioco0b1 m3MepeHns (DU3NYECKHX BEIUYMH (AaHAIOTOBBIE M LU(MPOBBIE W3MEPUTEIBHBIC
npUOOPHI, KOMITBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnueckux BenUYrH (a0COTIOTHAS U OTHOCUTEINIbHAS).

MopnenupoBanue (QU3NYECKUX SBICHUM W MPOIECCOB (MaTepHalibHas TOYKa, aOCOJIIOTHO
TBEP/OE TEJO, UJIeANbHAs KHUAKOCTh, UJI€ANbHBIN a3, ToueuHbId 3apsin). ['unoreza. dusznueckuit
3aKOH, I'PaHUIIBl €r0 IPUMEHUMOCTH. Pu3nuecKas Teopusl.

Ponp m mecro ¢usuku B (GOPMHUPOBAHMM COBPEMEHHOM HayyHOW KapTHHBI MHpa, B
MPAKTUYECKOHN AESITEeIbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

M3MepeHune cuiipl TOKA U HaPsHKEHUS B LENU MOCTOSIHHOTO TOKA MPY MTOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LUppoBoil nabopatopueit mo ¢usuke. [Ipumepsr uzmepeHus GU3NUECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOro IBMKeHHs. CucTeMa oTcuéTa.
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[Tpsimast u oOpaTHas 3a1a4u MEXaHUKH.

Paguyc-BekTop MarepHaJibHOM TOYKHM, €ro IMPOEKIMM HAa OCU CUCTEMbl KOOpPIAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHUE
MaTepUalbHOM TOYKH, MX NIPOEKIMU HA OCH CHCTeMbl KoopAauHatr. CIOKEHHE INMEepEeMEIICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)XKEHHE. 3aBHCHUMOCTh KOOPJWHAT,
CKOPOCTH, YCKOPEHUS U IMYyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBoOoniHOe mazseHue. YCKOpeHne cBOOOTHOro majeHus. J[BrkeHue Tena, OpOIIEHHOTO MO
YIJIOM K TOPU3OHTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU U YCKOPEHUS MaTEepUaIbHOM TOUYKU OT
BpPEMEHH U UX TpapuKu.

KpuBonunelinoe aBmxeHue. J[BHKeHHE MaTEpUATbHOM TOYKH IO OKPYKHOCTU. YTJIOBasl U
nuHeiHass ckopocth. llepmon u wactora obOpamenus. LleHTpocTpemurenbHoe (HOPMAIBHOE),
KacaTelbHOE (TAaHMCHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MATEPUAIbHOM TOUKH.

TexHuuecKrne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIUAOMETP, ABUKEHHUE CHAPSAIOB,
LENHbIe, IecTepEHYAThIC U pEeMEHHBIC TIepelaur, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, MILTFOCTPALMs KHHEMATUYECKUX XapPAKTEPUCTUK JBUKCHUSL.

Crioco0bI HcciteJOBaHuUS IBHKCHH.

Nnmroctpanus npeaeapsHoro nepexoia U U3MepeHne MTHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOpE.

CpaBHEeHHE TyTEH, TPACKTOPUA, CKOPOCTEH NBIKEHMSI OJHOTO M TOTO K€ Tella B Pa3HBbIX
CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

N3yueHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHOM CKOPOCTH.

N3MepeHnne ycKopeHusl NMpU MNPSAMOJUHEHHOM PaBHOYCKOPEHHOM JIBMKEHHUHM MO HAKIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHM MPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenune yckopeHusi CBOOOJHOTO MajeHus (PEKOMEHJIO0BAHO HCIIOJIb30BaHUE IUGPOBOI

nabopaTopun).



N3yuenne aBmxkeHUs Tena, OpPOIMIEHHOTO TOPU30HTaIbHO. [IpoBepka THMOTE3bI O MPSIMOM
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKIY JAIBHOCTHIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

W3yuyenue aBuKeHUs Tesa 0 OKPYKHOCTHU € TIOCTOSHHOMU 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IE€pHOJa OOpalieHus] KOHHYECKOr0 MAasiTHUKa OT €ro
[apaMeTpoOB.

Tema 2. /lunamuxa.

IlepBbiil 3akoH HprotoHa. MHepuuanbable cucteMbl oTcyéra. [IpMHIMI OTHOCHTEIBHOCTH
[Nanunes. HeunepuuanabHble CUCTEMBI OTCUETa (ONpeAeTIeHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cui.

Bropoii 3akoH HbroToHA 11711 MaTepUAIbHON TOYKHU.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PAaBUTALlMOHHON U HHEPTHON MacCCHl.

Cuna TsOKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TAaAEHHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO ITUIAHETHl M OT reorpaduyeckoil ImupoThl. J[BMKEHHE HEOECHBIX Tel U WX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIerocs ¢ yCKOpeHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHUs] CKOJBXKEHHS W CWIA TPEHUS TOKOS.
Koadduuument tpenus. Cuia CONPOTHBICHUS NPH JIBUKCHUW Tela B JKUAKOCTH WM rasze, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHMUSL.

[Masnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue yCTpoMCTBa M TEXHOJOTMYECKHE IPOLECCHI: TMOJIIMIIHUKY, JBHIKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue 1BUKEeHUs Tell B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

[TpyHIMII OTHOCUTEIIBHOCTH.

Kauenne nByX UWIMHIPOB WM IIAPOB pPa3HOW Macchl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHuE PaBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TNy CHJI C IPOU3BEIEHUEM MAcChl Tejla Ha
€ro YCKOPEHHE B MHEPIIUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOSHUKAIOUINX B PE3yJIbTaTe B3aUMOJICHCTBUS Tell.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOAbEME U NaJICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.



CpaBHeHHE CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepenune paBHOJCHCTBYIOMIECH CHJI TPH IBMYKEHUH OpyCKa 110 HaKIIOHHOM TJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JABM)KEHUS OpyCKa MO0 HAKJIOHHOW III0CKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IIPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABMKEHUS CUCTEMBI TEJl, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

Wzmepenune koddduirieHTa TpeHUs IO BEIUYUHE YIIIOBOro Kod(QHIMEeHTa 3aBHCHUMOCTH
FTP(N)'

HccnenoBanue ABMKEHUS OpycKa M0 HAKJIOHHOH IIOCKOCTH € TIEPEMEHHBIM KOA(PPUIIMEHTOM
TPEHUSI.

N3yuenue ABUXKEHUS rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. IloctynarenpHoe M BpalaTesbHOE JBUYKEHUE TBEPAOIO Tela.
MOMEHT cuibl OTHOCUTENIBHO Ocu BpauleHus. [lnedo cumbl. CroxeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHUBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4eckue yCTpouCTBa U TEXHOJIOTUYECKUE MIPOLIECCHI: KPOHIUTEWH, CTPOUTEIIBHBIN KpaH,
pelmeéTyarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBaHre KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yyeHnue yCTOMYUBOCTU TBEPAOIO T€Jla, UMEIOLIETO IJIOMIA/(b OIIOPHI.

Tema 4. 3akonvl cCOXpanHeHusn 6 MeXanukKe.

NMitynsC MaTepHalbHOM TOYKH, CHCTEMBI MaTepHalbHBIX ToueK. L[eHTp macc cucrtemsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMnynbc cUIIbl U N3MEHEHHE UMITYJIbCa TEJa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHME.



MomeHT uMITysibca MaTepualibHON TOUKH. [IpencraBnenrne o COXpaHEeHUM MOMEHTA UMITYJIbCA
B LICHTPAJIbHBIX IOJIAX.

Pabora cripl Ha MaJloM U Ha KOHEYHOM TepeMerieHun. ['padudeckoe nmpeacraBieHne padoThl
CHUJIBL.

MOIHOCTh CUJTBI.

Kunernueckast sHeprus MarepuagbHOH TOukd. Teopema 00 HM3MEHEHUH KHHETHYECKOU
SHEPIrUH MATEPUATILHON TOYKH.

[loreHuumanbHple M HenoTeHUUanbHble cuibl. [loTeHumanbHass sHeprud. lloTeHuunanbHas
SHeprusi ynpyro nedopMUPOBaHHON MNpyxkuHbl. [loTeHuManbHas SHEPrusi Teia B OAHOPOJHOM
rpaBUTAlMOHHOM moJie. IloTeHnuanbHas sHeprus Tejga B IPaBUTALMOHHOM II0JIE OJHOPOAHOIO
niapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHl HETMIOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOM SHEPruu CHUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymM Ui HUACATBHOM KUIKOCTH KaK CIEICTBHUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON IHEPTUH.

TexHuueckue yCTponuCTBa U TEXHOJIIOIMYECKHUE MPOLIECCHI: IBMKEHUE PAKeT, BOJOMET, KOIED,
NPYKUHHBIN TTHCTOJIET, TUPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

W3mepenrie MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea MpU COBEPILIEHUHU pabOThI.

B3auMHbIe nIpeBpallleHUs] KUHETUYECKOW U IMOTEHLIUAIBLHON YHEPTUi MPU IEUCTBUM HA TEIIO
CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nNpu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umiryiabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEIU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHMS MIMITYJIbCA TEla C UMITYJIbCOM CHUIIBI.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS MTOTEHIIUAIBHOM SHEPr U NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Onpenenenne padOTHI CHIIBI TPEHUS TIPH IBIXKCHUH TeJIa TI0 HAKJIOHHOM TIOCKOCTH.
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Pazgea 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYUECKOI MeopUul.

OcHOBHbIE TOJOXEHUS MOJeKylIsipHo-kuHetndecko Teopuun (MKT), ux omnbiTHOe
obocHoBanue. Juddys3us. bpoyHoBckoe nBuxkeHHE. XapakTep [ABMKEHUS W B3aUMOJCHCTBUS
yacTull BeuiecTBa. MoJienu CTpOeHUsl Ta30B, )KUIKOCTEH U TBEPIBIX Tell M OObSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE ATUX Mojelei. Macca u pa3mepsl Mosiekyl (atoMoB). KosmnuecTBo BelecTsa.
[TocTostnHas ABorajipo.

TemoBoe paBHOBecue. Temmeparypa u crocodsl e€ usmepenus. lllkama temmepatyp
Lenbcus.

Mopnenps uaealbHOrO raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM: YACTHULbI T'a3a JBUKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JAPYT C APYTOM.

["a3oBble 3akoHbl. YpaBHeHHe MenneneeBa—Kiamnelipona. AGcomoTHas TeMiieparypa (mkana
temneparyp KenbBuna). 3akon JlampTona. M3ompoiecchl B HACaTbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduueckoe NpeICTaBICHHE HW30MPOLECCOB: HM30TEpPMa, H30X0pa,
nzo0apa.

CBsi3b MeXAy JABICHUEM M CPEIHEW KMHETUYECKOM SHEpPTrHel MOoCTynaTelbHOrO TEIJIOBOTO
JBUKEHHST MOJIEKYJ UEalbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKON TeopHu
HJICaJIbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEH KUHETHYECKOM
DHEPrUEN MOCTYNATENBHOTO TEMIOBOTO JBUKEHUS €€ YACTHIL.

TexHUUecKkue ycTpoicTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: TEPMOMETP, GapoMeTp, MoTyYeHne
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUI] BELIECTBA.

Mozens OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchio peatbHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsxeHue MOJIEKyI.

Mogenu KpucTasIn4ecKuX peméToK.

Habmroienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

HccnenoBanue mporecca yCTaHOBJIEHHs TEIJIOBOTO PAaBHOBECHUS NPU TEIMNIOOOMEHE MEXIY

ropst4eil U X0JIOJHOM BOJOM.
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W3ydyeHne U30TEpPMUYECKOr0 TMpolecca (PEeKOMEHJOBAHO HCIIOJIb30BaHHE IU(GPOBOI
nabopaTopun).

N3ydenune n30XopHOTro mnpouecca.

Hzydenue nzobapHOro mnpoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmonunamuueckas (T][]) cucrema. 3amanue BHEUIHUX YCIOBUM ISl TEPMOJIMHAMHYECKOU
cuctembl. BHemHue u BHyTpeHHHE napamerpsl. [lapameTpsl TepMOIMHAMUYECKONW CHUCTEMBI Kak
CpeIHue 3HAUCHUS BETUYHH, OMHUCHIBAIOLINX €€ COCTOSIHIE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nawano tepmoauHamuku. CamMONpOM3BOJbHAS pENaKcalUsl TEPMOJAMHAMUYECKOMN
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp wuIeanbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMa YypaBHEHUH: ypaBHEHUE
MenneneeBa—Kiamnelipona u BelpakeHUe JJIsl BHyTPEHHEH dHEPrUu. Y CIOBUS MPUMEHUMOCTH 3TON
MOJICNIA: HM3Kasi KOHIICHTPAIMSl YaCTUIl, BHICOKHE TeMIlepaTypbl. BeipaskeHue s BHYTpEHHEU
SHEPTUU OJHOATOMHOT'O UJCATHHOTO Ta3a.

KBazucrtatnueckue u HECTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHKE. Bprumcienue paboTel mo rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaya Kak crnoco0 U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOJIMHAMHYECKON CUCTEMBI
0e3 coBepiieHus paboThl. KoHBEKIINS, TEMIONPOBOIHOCTD, U3Ty4YEHUE.

KonuuectBo Temnotel. TemnoéMkocTs Tena. Y aenbHas U MOJIsIpHas TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maitepa. YaenbHas TEIUIOTAa CrOpaHHsl TOIUIMBA. Pacué€r KoiMyecTBa TEIIOTHI MPH
teronepenaye. [lonstre 06 agrnabaTHOM Tpoiiecce.

[TepBblit 3aKOH TepMOoAMHAMHUKU. BHyTpeHH:s sHeprus. KomudecTBo TemIoTsl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TepMOIUHAMUKH I pAaBHOBECHBIX MPOIIECCOB: Ye€pe3 3aJaHHOE PaBHOBECHOE
COCTOSIHM€ TEPMOJMHAMHYECKON CHCTEMBI TPOXOIUT €IUHCTBEHHas anuabara. AOCOmoTHas
TeMIieparypa.

BTopoil 3akoH TepMOAMHAMUKH JUIsi HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO MeEpeaTh
TEIJIOTY OT Oojiee XOJIOAHOTO Teia K Oojee HarperoMy Oe3 kommencanuu (Kiaysmyc).
HeobpaTtuMocTs IpUPOIHBIX MTPOIIECCOB.

[Ipunnune! aeiicteus TernoBbix Mammud. KITI.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTUYECKHE AaCIIEKThl HCIOJIb30BAaHUS TEILIOBBIX )IBI/IF&T@J'IC?I. TemmoBoe 3arpsA3HCHUC
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OKPYKAaIOIIEe Cpebl.

TexHuuecKkrne YCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJIOIMIBbHHUK, KOHIULIHOHED,
TU3ETbHBIA W KapOIOpaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMOJy4EHHUE CBEPXHU3KHUX
TEMIIepaTyp, YTHIM3ALUs «TEIUIOBBIX» OTXO0/I0B C UCIIOIb30BAHUEM TEILUIOBOTO HACOCA, YTUIU3ALIMS
OMOOPraHNYECKOro TOIINBA JJISl BRIPAOOTKH «TETIOBOMY U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yJENbHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTtHOro npoiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3mepenue yaenbHOU TeI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHMS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHue B3aMMOCBSI3U SHEPrUM MEKMOJEKYJSIPHOTO B3aUMOJEUCTBUS U TEMIEPATYpPhI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne W KoHJeHcanus. lVcmapeHue ¥ KHIIEHHWE. YJeNnbHas TeruioTa
napooOpa3zoBaHMUs.

Hacpiiennbie 1 HeHAchIIEHHBIE Mapbl. KauecTBeHHas: 3aBUCUMOCTD TJIOTHOCTH W JABJICHUS
HAaCBILIEHHOI'O Iapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT OOBbEMa HACBHIIIEHHOTO THapa.
3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT AABICHUS B KUAKOCTH.

BnaxxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe teno. Kpucrannmueckue u amopdubie Tena. AHH3OTPOIHUS CBOMCTB KPHUCTAILIOB.
[TnaBnenue u kpuctauM3auus. Y aenpHas TerioTa niaasieHus. Cyomumanus.

Hedopmaruu TBEpmoro Tena. Pactsokenne u cxatue. Casur. Moayne FOnra. [lpemen
yrapyrux aedopmaruii.

TennoBoe pacmMpeHue >KUIKOCTEH W TBEPABIX Tell, 00BEMHOE W JIMHEWHOE pacIIupeHHe.
AHrapMOHHM3M TEIJIOBBIX KOJICOAHWI YaCTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEpTUH B (Pa30BBIX MEPEX0ax.

YpaBHEHHE TEIUIOBOTO OalaHca.
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[ToBepxHocTHOEe HaTspKeHHE. KoaQpuIMeHT MoBepXHOCTHOrO HaTshkeHus. KammispHbie
ABJEHUA. /aBieHune o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyia Jlamaca.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKHE MPOLIECCHI: )KUKUE KPUCTAILIbl, COBPEMEHHBIE
MaTepuabl.

Hemoncmpayuu.

TemnnoBoe pacimpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenune. Kunenue npu noHWXeHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CwmauuBanue.

KanunnspHsie ssBneHus.

Mojeny HeHbIOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEpPEHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yAeapHOM TEMI0ThI IUIaBICHMS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IapOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATIKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCHMOCTH JAe(opMalui pe3nHOBOro o0pas3la OT MPUIIOKEHHOW K HeMy
CUJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpu3auus Tel U €€ NPOSBICHMs. OJEKTpUYECKUil 3apsa. [[Ba BHIa 3IEKTPUUECKHX
3apAnoB. [IpOBONHMKHY, TUANEKTPUKHA U MOJYIPOBOJHUKH. DIEMEHTAPHBINA JJEKTPUUECKHN 3apsia.
3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsijia.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsokénnocts  anekTpuyeckoro mosid. IlpoOubiit  3apsin.  JluHum  HanpsEHHOCTH
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3JEKTPUYECKOTO NoJist. OTHOPOJHOE SIIEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATUUECKOrO IOJsA. Pa3HOCTP MOTEHIMAIOB M HANpPsSUKEHUE.
[ToreHunanbpHast SHEPrUs 3apsia B JIEKTPOCTATHUECKOM Mosie. [loTeHnuan 31eKTpocTaTHuecKoro
noJisi. CBsI3b HANPSHKEHHOCTH TOJISI M PA3HOCTU MOTEHIIUANIOB ISl QJIEKTPOCTaTUYECKOTo MO (Kak
OJIHOPOJHOTO, TAK U HEOJHOPOIAHOTIO).

[TpyHIMI CynepHIO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone Touewnoro 3apsma. llome paBHOMepHO 3apspkeHHOU cdeprl. [lome paBHOMEpPHO
3apsokeHHOro 1o oO0bémy mapa. [lone paBHOMEpHO 3apsHKEHHONW OECKOHEYHOM IJIOCKOCTH.
KaptuHbl mTMHMI HANPSHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHUUAIIBHBIX IOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM IT0JIe. J{ManeKTpuyecKkas IpOHUI[aeMOCTh BEIIECTBA.

KonneHcarop. D51eKTpOoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh INIOCKOTO KOHAEHCATOpa.

[TapannensHoe COEJIMHEHHE KOH/JIEHCAaTOPOB. [TocnenoBarensHOE COE/IMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBUKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOHWCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHUE DJIEKTPONPUOOPOB, KOHIEHCATOPHI, reHeparop Ban ne
['paada.

Hemoncmpayuu.

Y CTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIe 3aps’KEHHBIX IIapUKOB.

DNEKTpUUECKOE MOJ€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTuueckoro reueparopa (Ban ae 'paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

YCTpolCcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIs 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psiKa KOHAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

Onenka cuil B3aMMOJENCTBUS 3apSKEHHBIX TEIL.

HaGnronenue mpeBpalieHusi dHEPTUU 3apsOKEHHOTO KOHJICHCATOpa B DHEPTHUI0 M3ITyUEHUS
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CBETOAMO/1A.

N3yuenue nmpoTekaHusi TOKa B LEMHU, COIEpKAIICH KOHASHCATOpP.

Pacnpenenenue pasHOCTH MOTEHIIMATIOB (HANPSKEHUS ) TIPU MOCIEA0BATEIIbBHOM COSAMHEHUN
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cuna toka. [TocTossHHBII TOK.

VYcnoBuss  CylIeCTBOBAHMSI IOCTOSHHOIO — 3JIEKTPUYECKOrO TOKa. VICTOYHMKM — TOKa.
Hanpspoxkenune U u DJ1C €.

3akoH OMa aJ1s1 yyacTKa LenHu.

DIIEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO TIPOBOTHUKA OT
€ro JUIMHBI U IJI0LIAU ONEPEYHOr0 CEUeHHMS. Y IeJIbHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, NapajjIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
Pa3BEeTBIEHHBIX AIeKTpudeckux 1eneil. [Ipasmna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH J[xoynsa—JIenna.

MOIHOCTB 31EKTPUUECKOro ToKa. TemnoBas MOITHOCTb, BbIJIEIsIEMAsi HA PE3UCTOPE.

O/1C u BHyTpeHHee COIPOTHUBIEHUE UCTOYHHMKA TOKA. 3akoH OMa Juis MOTHON (3aMKHYTOM)
ANEKTPUYECKOM LenH. MOIHOCTh UICTOYHUKA TOKa. KOpoTKoe 3ambIkaHue.

KoHnnencarop B 1enu mocTOSIHHOTO TOKa.

TexHu4ecKknue yCcTpOMCTBA M TEXHOJOTHUUYECKHE MPOLIECCHI: aMIIEpMETpP, BOJIBTMETP, PEOCTaT,
CYETUHK DIIEKTPUUECKOU SHEPIUM.

Hemoncmpayuu.

N3mepenne cuitbl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HANPSDKEHUS U1l pE3UCTOpPA, JIaMITbl HAKaJIMBaHUS
Y CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBJICHUS IIWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAIH
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHJTbI TOKA OT COMPOTUBIIEHUS MTPU OCTOSSHHOM HaIPSIKEHUU.

[Ipssmoe u3mepenue IJIC. KopoTkoe 3aMblkaHHE TajJbBaHMYECKOTO 3JIEMEHTa U OLICHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coeHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKAa OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomel, npaKkmuxym.
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HcenenoBanue CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO COPOTUBIICHHS UCTOYHUKA TOKA.

Hccnenoanue 3aucumoctd DJ[C ranbBaHMYECKOIrO 3JIEMEHTa OT BPEMEHHU IpU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH MOTEHUMATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKAa OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DJIeKTpUYecKasi MPOBOAUMOCTb PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS MPOBOAUMOCTb TBEPJIBIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoguuku. CoOCcTBEHHAs: U MPUMECHAsl IPOBOIMMOCTb MOJIYIPOBOIHUKOB. CBOICTBa
p—n-niepexona. [loxynpoBOAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B DJJIEKTPOJIUTAX. OJIEKTPOIUTHYECKAs IJUCCOLMAIUSA. DJIEKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

DnexkTpuueckuil Tok B razax. CaMoCTOSTENbHBIM U HECAMOCTOSTENbHBIN pa3psia. Paznuunbie
THUIIBI CAMOCTOSTENBHOIO pa3psana. Monuus. [1naszma.

TexHnueckue ycTpocTBa M IPAKTHYECKOE IPUMEHEHHME: Ta30pa3psiiHbIE  JIaMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYNPOBOAHUKOBBIE MPUOOPBI: TUOJ, TPAH3UCTOpP, (POTOAUO,
CBETOJINO/]I, TaJIbBaHUKA, pAQUHUPOBAHUE ME/H, BHIIUIABKA AJIFOMUHMSL, FJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoii pa3pst ¥ IPOBOJIUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

Habmonenue snextponunsa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.
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CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKuil MPAKTUKYM.

Crioco0b1 M3MepeHust (GU3NUECKUX BEITHMYMH C HMCIIOJIb30BAaHHEM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JaTYUKOBBIX cHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MMOTPEIIHOCTH U3MEPEeHUN (pu3nyeckux BeandyuH. OLeHKa rpaHull MOrPeuIHOCTEH.

[TpoBeneHNe KOCBEHHBIX WU3MEPCHHM, MCCIEIOBAaHUN 3aBUCHUMOCTEH (DM3MUECKUX BEIHYMH,
NpOBEpKa NPEAJIOKEHHBIX TUIOTE3 (BBIOOp M3 padoT, OMUCAHHBIX B TEMAaTHYECKUX paszzienax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrimyOnénHoro ypoBHs B 10 kiacce oCymIeCTBIISETCS € Y4E€TOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadpuu
Y TEXHOJIOTHH.

Mescnpeomemnuvle nonaAmus, CEA3AHHLIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAay4HBIH (aKT, TUIOTE3a, (QHU3MYECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, MOJEINb, U3MEPEHUE, MOIPEUIHOCTH HU3MEPEHUM, U3MEpUTEIbHbIE
npuOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: penieHre cuctembl ypaBHeHui. Jlunelinas ¢yHkuus, napaboia, runepoorna,
ux rpaduku M cBoiicTBa. TpuroHomeTpuueckne (GpyHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. BekTopbl M HX MPOEKIMM Ha OCH KOOpJUHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: mexanuueckoe JIBUXKEHHE B KMBOM mpupone, auddysus, ocMoc, TermiooOMeH
JKUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPY KAIOUIeH Cpe/ipl, YTUIN3aIUs OMOOpPraHu4eCcKOro
TOIUIMBA JJI1 BBIPAOOTKU «TEIJIOBOM» U 3JEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHUE W
KaIWJUISIPHBIE SIBJIEHUS B IPUPOJIE, DTIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHME BEILECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb BEILECTBA,
MoJIIpHasi Macca, MOoJIy4eHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOWCTBA TBEPIBIX T, KUIKOCTEH U
ra3oB, JKUJKHE KPUCTAILIbI, DJIEKTPUUYECKHE CBONCTBA METAJUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINS,
raJlbBaHHUKa, 3JIEKTPOHHAsI MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHre ABMKEHUN C HMCIOJIB30BAaHHEM MEXaHM3MOB, YUET CyXOro u
’KHUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKNE KOHCTPYKIUU (KPOHIUTEHH, peméTyaTbie KOHCTPYKIIUH),
UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHsS MEXaHUKM B TEXHHKE (TMPOCKON, BOJAOMET U JpYyTHe),
JIBUTATENIb BHYTPEHHEr0 CropaHus, napoBass TypOWHa, OBITOBOM XOJOJWIBHHUK, KOHAWUIIMOHED,

TEXHOJIOTHUU IIOJIYYCHHSA COBPEMCHHBIX MAaTCpruajioB, B TOM UYHUCJIC HaHOMATCcpuajaioB, H
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HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHHE 3JCKTPONPHOOPOB, ra3zopa3psiIHbIe

JIAMITbI, TOJTYIIPOBOTHHUKOBBIE TPHOOPHI, TaTbBaHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB ¢ TOKOM. MaruutHoe nosze. Bektop
MarHuTHON UHIYKIUH. [I[pUHIMTI Cyneprno3uiuu MarHUTHBIX Mojei. JIMHUY MarHUTHON UHTYKITUH.

MaruauTtHoe 1noJje NpoBOJHUKA C TOKOM (TIPSMOTro MPOBOJIHUKA, KATYIIKU U KPYrOBOI'O BUTKA).
OmneiT OpcTena.

Cuna Amnepa, e€ HanpaBlieHUE U MOIYJIb.

Cuna Jlopenia, e€ HampaBiIeHHEe U MOAYIb. J[BHXKeHUE 3apsHyKEHHOW YaCTHIIBI B OJIHOPOJTHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

MaruutHoe nosje B BeuiecTse. eppomMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHUYecKne YCTPOHCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, OJEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, OJIIEKTpOJABUTraTeNlb SKOOH, YCKOpUTENIU
3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuHa nuHui MHAYKIIUA MarHUTHOTO TOJIS MOJIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHHuTOB.

Kaptuna nuHUi MarHUTHOW MHAYKIIUU MOJISL JJIMHHOTO MPSIMOTO TIPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOJJHUKA, KATYIIKU C TOKOM.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmonenne ABM>XeHUs MydKa IEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanrie MarHUTHOTO TOJISt TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1ecTBUSI TOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenne cuiibl Amrmepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.
19



OnpeneneHrie MAarHUTHOW MHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexkTpoMarHUTHOM HHIAyKUuH. [loTox Bekropa MarHuTHOM wuHAyKuMu. I/C
MHIYKIMU. 3aKOH 3JIeKTpomMarHuTHor uHaykiuu dapanes. BuxpeBoe snekTpuyeckoe noiie. Toku
dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

WuayktuBHocth. Karymika WHAYKTUBHOCTH B IIeNM IIOCTOSIHHOTO ToKa. SIBiieHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHUYECKHE YCTPONCTBA M TEXHOJOTHYECKHE IMPOLIECChl: MHAYKIIMOHHAS TeYb, COJCHOU],
3alUTa OT SJIEKTPU3ALUH TeJl MPU ABMKCHUN B MATHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

HabGmnronenue siBiieHUst JIEKTPOMAarHUTHOM UHTYKIIUH.

Hccnenosanue 3aBucumocty 3/1C UHAYKINUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

[TpaBuio Jlenna.

[Tanenne marauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.

SIBiieHME CAaMOMHIYKIIU Y.

UccnenoBanune 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS! CHIIBI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITUH.

Ornpenenenre UHAYKIIMA BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue siBIE€HUSI CAMOMHIYKIUU.

COopka Mo/ieNn AJIEKTPOMArHUTHOT'O T€HEpaTopa.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KONEOAHMUS.

["apmonnueckue konebanusi. KnunemMarnueckoe U JHHAMHUYECKOE OMUCAHUE. DHEPTeTHIECKOEe
omHucaHue (3aKOH COXpaHEHUs] MEXAaHWUYEeCKOW »dHepruw). BBIBOA TWHAMHYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJIeOaHUI U3 X YPHEPreTUUECKOTO M KHHEMATUYECKOTO OMUCaHUSI.

Amvrutyga u ¢aza koneOanuil. CBs3b aMIUIMTYABI KONEOAHWA WCXOAHOW BEIMYUHBI C

aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHUS.
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[Tepmon m wactora kosnebOanuii. [lepron Manmbix CBOOOAHBIX KOJIEOAHWH MaTeMaTHUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTue o 3aryxamomux KosiebaHusX. BeiHykneHHble koneOaHusa. Pezonanc. Pe3oHaHcHas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTUYECKUE TPOIECCHl: METPOHOM, Yachl, Kaydesw,
MYy3BIKQJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koae0aTeIbHOro ABUKCHHUS.

Habmroienue He3aBUCUMOCTH NEpUOa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyXawIuX KoJleOaHu 1 3aBUCUMOCTH TIeproia CBOOOIHBIX KOJIeOaHUil OT
COMPOTHUBIICHUS.

HccnenoBanne konebaHuii TIpy3a Ha MAaCCHUBHOW MpPYXHHE C Lenblo (GopMHUpOBaHUS
npeJIcTaBIeHU 00 naeanbHON MOJENN MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHECHHsI SHEPTUHU NIPU KOJIeOaHUIX rpy3a Ha MPYKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOIO U IPY>KMHHOT'O MasiTHUKOB.

W3y4eHne 3aKOHOB JIBIDKCHUS TEJa B X0/I¢ KOJICOAHHI HA YIIPYTOM IOJIBECE.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[TpeoOpazoBaHre YHEPTHH B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAOIIUX KOJICOaHMIHA.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebatenbubiit  koHTYyp. CBOOOJHBIE DIEKTPOMArHUTHBIE KONIEOaHHS B HIACATBHOM
KonebarenbHOM KoHType. @Dopmyna Tomcona. CBsi3b aMIUTUTYIbl 3apsga KOHJAEHcATopa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aryxamoiue  DJIEKTPOMAarHUTHBIE  KojeOaHus.  BBIHYXKIEHHBIE  SJIEKTPOMArHUTHBIE
KoJIeOaHmsI.

ITepemenHbIN TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUTUTYJTHOE M JICMCTBYIOIIECE 3HAUYCHHUE
CWJIBI TOKA Y HATIPSDKEHUS TIPU Pa3IMyHON (popMe 3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunycougaibHbId IEPEMEHHBIM TOK. Pe3ucTop, KOHJIEHCATOp U KaTylIKa UHAYKTUBHOCTH B

LMY CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanmpsKeHUH.
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WneanpHbii Tpanchopmarop. I[lpowsBoacTBo, mepegada U MOTPEOICHHE DIICKTPUYECCKOM
SHEPIHUH.

OKOJIOTUYECKME PUCKU IPU NPOU3BOACTBE 3JEKTpodHepruu. KynbTypa wHcronb3oBaHUs
3IEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU.

TexHuuyeckue ycTpoiucTBa U TEXHOJIOTHUECKHUE MPOLECCHI: AIEKTPUUECKUN 3BOHOK, TeHepaTop
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTpoIepeay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJeOaHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXarIIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mosienb 37eKTPOMarHUTHOTO TeHepaTopa.

BrinyxaeHHbIE CHHYCOUIabHBIE KOJIeOaHUsI.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc mpu mocnenoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KaTYLIKW WHIYKTHUBHOCTH U
KOHJeHCaTopa.

YCTpoNCTBO U IPUHLIUIT ACHCTBUS TpaHCcPopMaTopa.

Mopenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NEpeMEHHOTO TOKAa 4Yepe3 IOCIIEN0BAaTEIbHO COEAUMHEHHBIE KOHAEHCATOP,
KaTYyILKYy U PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHuueckre BOJIHBI, YCIIOBUSL UX pacnpocTpaHeHus. [lonepeunble U MpoaoibHbIE BOJIHBI.
[Tepuon, ckOpoCTh pacpoCTpaHEHUsI U JUIMHA BOJIHBI. CBOMCTBa MEXaHUYECKHUX BOJH: OTpaKEHHE,
npesomMieHue, nHTephepeHIus U AudpaKius.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoOe€ 3arpsisHEHUE OKPYKAIOIIEH CPEBI.

ONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHUS M3JIyY€HMsI 3JEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJH:  OTPaXEHHE,  IPEIIOMIIEHHE,  MOJsIpU3aLus,

uHTepdepeHus 1 Tudpaxus.
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[Ikana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHre 3IeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHus. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckne yCTpONCTBA U IPAKTHYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE HHCTPYMEHTHI,
panap, paaiuonpuEéMHUK, TEIEBU30p, aHTeHHa, TenehoH, CBY-neub, ynbTpa3ByKkoBasi AMArHOCTHKA
B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu.

O06pa3oBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbH JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habumonenne otpaxkeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny u AuPpakiud MEXaHHUYECKUX BOJH.

AKyCTHYECKUI PE30HAHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGuroieHne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON ¥ YaCTOTON KOJICOAHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHUE, MOJISIpU3alus,
nudpakiys, HTHTEpPEpeHIIHS.

O6HapyxeHue HHPPaKPACHOTO U YIbTPA(YHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHETHOE pacnpoCTpaHEHHWE CBETa B OJHOpPOAHOW cpene. Jlyd cBera. ToueuHbiin
MCTOYHUK CBETA.

OtpaxkeHue cBera. 3akOHbl OTpakeHUs cBera. [locTpoeHue u300pakeHH B IUIOCKOM
3epkane. Chepuieckue 3epkana.

[Ipenomnenue cBera. 3aKoHBI IPEIOMIICHUST CBETa. AOCOTIOTHBIN MOKA3aTeNb MPEIOMIICHUSI.
OTHOCHTENBHBIN NOKA3aTeNb MpeoMiIeHHs. [I0CTOSHCTBO 4acTOTHI CBETA U COOTHOLIEHUE JJIUH
BOJIH IIPH NIEPEXO0IE€ MOHOXPOMATHYECKOIO CBETA YEPE3 TPaHMIly pa3zeia ABYX ONTHUYECKHX CPEL.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbli cocTaB Oenoro cBera. LIBer.

ITonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi oJHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue 1 paccenBarolye JuH3bl. ToHKas auH3a. POKYCHOE PacCTOSHUE U ONTHYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCHUMOCTb (POKYCHOTO PACCTOSHUS TOHKOM C(epuuecKoil JIMH3bI OT €&

TCOMETPHHN U OTHOCUTECJIIBHOI'O ITOKA3aTCIIA IMPCJIOMIICHUA.
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®opmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xox myda, MPOLIEAIIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ IIJaBHOM OITUYECKOH OCH.
[TocTpoenne n300pa>keHU TOYKK U OTPE3Ka MPsIMOM B COOMPAIOIIMX U PACCEHBAIOUIMX JIMH3AX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias criocoOHocTs. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

BonnoBas onrtuka. MaTepdepennus ceta. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOICHUS
MaKCHUMyMOB 1 MUHMMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHHUKOB.
[Tpumeps! KJ1acCUYECKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cera. Audpaxnmonnas pemérka. Y caoBue HaOIOICHUS TTIaBHBIX MaKCUMYMOB
IpU NaJJCHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLUOHHYIO PELIETKY.

[Tonsipuszanus ceera.

TexHuueckue yCTpONCTBA U TEXHOJOIMYECKHE MPOLECCHl: OYKH, JIyna, IEpHUCKOIl,
¢doroannapar, MUKPOCKOII, IPOEKIIMOHHBIN anmnapar, IpOCBETJIEHUE ONTHUKHU, BOJIOKOHHAs ONTHKA,
TU(paKInOHHAS PeIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMIIeHUs CBETA.

Haburoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanue Xxoaa CBETOBBIX ITYYKOB 4epe3 INIOCKONApaJLIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIA.

Hab6monenue narepdepeHimm ceera.

Habmtoienue 1BETOB TOHKUX MIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppaKkIIMOHHON PEIIETKHU.

Hab6monenue qudpakiinOHHOTO CIIEKTpA.

Habmonenue nucnepcun cBeta.

Habmronenue nosisipu3anuu cBeTa.

[IpuMeHeHre MoNSIPONI0B I N3yYEHUST MEXaHUUYECKUX HANPSHKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

W3mepenue nokasaress IpesioMICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS OT BelecTBa (Ha MpUMEpPEe KUIAKHX

JIUH3).
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N3mepenne GpoKyCHOro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[Tony4yenne n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JINH3BL.

[Tony4yenue n300paxxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHue TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEHIUN U NOJSIpU3aLUH CBETA.

N3ydeHue nosipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne nHTepHEpEHINH Ja3ePHOTO U3TYUCHUS Ha ABYX LIEIAX.

HaGnronenue nucnepcuu.

HaOnronenue u uccnenoBanue AUGppakuOHHOTO CIEKTpa.

N3mepenne 1MHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIHU TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHH OTHOCUTEILHOCTH.

I'paHunpl NPUMEHUMOCTH KJIACCHYECKOM MexaHuku. IlocTynarel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOpasoBanust  Jlopenua.  YciioBue
IPUYUHHOCTUA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPALLICHUE VI HBI.

OHEeprus U UMILYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuueckue yCTpoOWCTBAa M TEXHOJOTMYECKHE IIPOLECCHI: CIIYTHUKOBBIE IPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHLI.

VYyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Onpenenenue UMMyJIbCa W SHEPTUM PEIATUBUCTCKUX dYacTull (1Mo QororpagusmM TpekoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKkynapnuo-60ino80il 0yaiusm.

PaBHOBecHOE TerIoBoe u3ydueHue (M3aydeHrne abCcoMOTHO YEPHOTO Tema). 3aKOH CMEIEeHHUS
Buna. I'nnioresa [Iimanka o xBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. OnbiTel A. I'. CtoneroBa. 3akoHbl poTorddekTa. YpaBHeHHe DHHIITEHHA IS
dotorddekra. «KpacHas rpanuiay Gorodddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JaBJICHUE CBETa HA aOCOJIOTHO MOTJIOMIAIONTYIO U aOCOTIOTHO
oTpakatoliyto nmosepxHocts). OnbiTel I1. H. JleGenena.

BonHoBble cBoiicTBa yactul. Bomubel ae bpoind. [Inuna BomHbl ne bpoins um pasmepsl

oOnacTu JoKanu3aluu JIBUXKylIeiicss dactuisl. KopmyckynsapHo-BoaHOBOU AyanusM. Judpakuus
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JJIEKTPOHOB HA KpUCTAJIIAX.

Criernduika n3mepenuii B Mukpomupe. CootHomenus HeonpeaenéaHoctei I elizendepra.

TexHu4eckue yCTPOHMCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: CIIEKTPOMETP, (hoTorNmeMeHT,
(doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOUO/.

Hemoncmpayuu.

®DoTo3dheKT Ha YCTAHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToquoI.

Conneunas 6arapest.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HccnenoBanue porope3ucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA YEPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [Tnanerapnas mozens atroma Pesepdopaa.

[Toctynarel bopa. M3nydyeHue u mornomieHue (OTOHOB IpU IEPEXOJe aroMa C OJHOI0
YPOBHsI SJHEPIUU Ha JAPYTOH.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUU aTOMa BOAOPOJa.

CnioHTaHHOE U BBIHY)KJEHHOE H3lyueHue cera. Jlasep.

TexHnueckue ycTpoWcTBa M TEXHOJOTMYECKHE IIPOLIECCHI:  CIEKTPAIbHBIA  aHAIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

HaGnronenue nuHeyaTbIX CIIEKTPOB.

VYCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Omnpenenenne JIMHBI BOJIHBI JTA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomboi, nPAKmMuUKyM.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBaHue crekTpa pa3pekeHHOT0 aTOMapHOrO BOJOPOJAa M U3MEPEHHE IMOCTOSHHON
PunGepra.

Tema 3. Qusuka amomMHo20 A0pa u 31eMEeHMAPHBIX YACHIUY,.

Hyxnonnas mozpens snpa ['eiisenOepra—VBanenko. 3apsan sapa. MaccoBoe uuclo sifpa.

HN3oTomm!.
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PannoaktuBHOCTh. Anb(da-pacnaz. DJIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4CHHUE.

3aKkoH paauoakTUBHOrO pacnaga. PanuoaktuBHble wu30TONBI B mnpupone. CBoiicTBa
MOHU3HUPYIOUIEr0 U3JydyeHHs. BiusHue paauoakTHBHOCTH Ha KUBbIE OPraHU3Mbl. ECTeCTBEHHBII
¢don uznyuenus. Jlozumerpusi.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SAnepusie peakuun. Jlenenue u cunres saep. SAnaepusie peaktopsl. [IpobiaemMsl yrpaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl PA3BUTHS SACPHON SHEPTE€TUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMEeHTAIBHBIE B3auMOZCUCTBUA. bapuoHbl, Me30HBI M JienToHbl. [IpencrasieHue o
CranpaptHoit monienu. KBapk-riitooHHass MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHOU Mozenu. TémHas MaTtepust U TEMHAsE SHEPIUsl.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckrne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: TO3UMETP, Kamepa Buibcona,
SJIEPHBIN peaKTOp, TEPMOSIEPHBINA PEAKTOP, aTOMHAass 00M0Oa, MarHUTHO-PE30HAHCHAST TOMOTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, nPAKMuUKym.

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusam).

HccnenoBanue painoakTUBHOTO (JOHA C UCIIOIb30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTUS acTPOHOMHUH. [IpukiagHOE U MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.
[IpuMeHUMOCTB 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TPUPOIBI KOCMHUYECKUX 0OHEKTOB.

Mertoasl acTpoHOMHUYECKHX HccienoBaHuii. COBpPEMEHHBIE OINTUYECKUE TEJECKOIIHI,
paanoTeNecKOmbl, BHeaTMoc(hepHas acCTpOHOMHUSI.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKkue 3BE3/bI, MIIAHETHI, HX BUIUMOE ABH)KECHHUE.

ConneyHas cucrema.

Comnre. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [/lnarpaMMa «CreKTpajdbHbIN KJIACC — CBETUMOCTbHY.
3BE3/1bI TJIaBHOM MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTB» JUIsl 3BE3]1 TJIaBHOU
nocieaoBaTelbHOCTH. BHyTpeHHee crTpoenue 3BE€3A. COBpeMEHHbBIE IPEACTaBICHUS O
MPOUCXO0KACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [1yte — Hama [Nanaktuka. [lonoxxenune u nuxenue Conuua B [Manaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa060ma. PaszOeranme ramaktuk. Teopus
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Bosbiioro B3peiBa. PenukToBOE M3TydYEeHUE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenus 3BE3qH0r0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN JIJISl ONIPEICICHHS TTOJIOKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus U sipkue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHHIA.

Du3nYeCKHil NPaAKTHKYM.

Crioco0b1 u3MepeHust GU3NUECKUX BEITMYMH C HMCIOJIb30BAaHHEM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTEIIBHBIX MPUOOPOB W KOMITBIOTEPHBIX  JATYUKOBBIX  CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MepeHuit puznyeckux BenudnH. OLeHKa IpaHull MOrPeuIHOCTEH.

[TpoBeneHNe KOCBEHHBIX M3MEPEHHM, MCCIEIOBAaHUN 3aBUCHUMOCTEH (DM3MUYECKUX BEIHYUH,
MPOBEpPKa TPEUIOKCHHBIX THIOTE3 (BBIOOp W3 padOT, OMUCAHHBIX B TEMATHUECKHUX pasJenax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, IPAKTUKYM).

O0o00maroniee nOBTOpEeHHUeE.

O06o01IeHre 1 cucTeMaTu3alus Colep:KaHus pas3zienoB Kypca «MexaHuka», «MomnekynspHas
busnka © TepMOAWHAMHKAY, «DIeKTpoauHamuka», «Komebanuss u BONHB), «OCHOBBI
CIICIMAIGHON TEOPUM OTHOCUTEIIbHOCTH», «KBaHTOBas (u3uka», «IJIEMEHTBHl aCTPOHOMHH U
acTpOoUZHKI.

Ponb ¢u3uku 1 acTpOHOMHH B IKOHOMUYECKOW, TEXHOIOTHUECKOH, COIMANTBHON U ATHUECKOI
chepax IesTETHPHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMUM B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, 3HAUEHUE OIHUCATEeIIbHOM, CHUCTEMaTH3UpYIOUIel, OOBIACHUTENbHOM U
MPOTHOCTUYECKOW (YHKIUN (PU3NUECKOW TEOpUH, POIb (PU3NYECKOW TEOpuu B (POPMHUPOBAHUU
MpeJICTaBIeHU 0 (PU3MUECKON KapTHHE MHUpa, MECTO (pU3MUEeCKON KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUM O IPUPOJIE.

Me:xnpeameTHbie CBSI3H.

W3ydenue xypca UMK yriIyOJIEHHOTO ypoBHA B 11 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIepKATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
1 TEXHOJIOTHH.

Mesicnpeomemnovle nOHAmMUA, CEA3AHHBIE C U3YUEHUEM MEMOO008 HAYYHO20 NO3ZHAHUA:
SBIIEHUE, HAy4HbI (QakT, runore3a, (u3MUecKas BEIUYMHA, 3aKOH, Teopus, HaOIoaeHUE,
HKCIIEPUMEHT, MOJEIMPOBAHHUE, MOJIEIb, U3MEPEHUE, MOTPEIIHOCTH W3MEPEHHM, U3MEpPUTEIbHBIC

npuOopsI, UdpoBast 1adopaTopwHsl.
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Mamemamuka: penieHUEe CUCTEMbl ypaBHEHHMH. TpUrOHOMETpHUYecKHe (QYHKLHUU: CHUHYC,
KOCHHYC, TAaHI'€HC, KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BekTopsl M uX
IOPOCKIIMM HA OCH KOOPJAMHAT, CIOXEHHE BEKTOPOB. [IpoM3BOAHBIE 3IIEMEHTAPHBIX (YHKIHH.
[Tpu3Haku noo0us TPEYTrOJIbHUKOB, ONPEAEIeHNE IUIOMAAN IUNIOCKUX GUTyp U 00bEMa Tell.

Buonozua: snexrpudeckue sBICHUS B )KUBOW NpUpPOAE, KoJeOaTelbHbIE ABUKEHUS B KUBON
IPUPOJE, DOKOJOTMYECKHE PHUCKM IIpU IPOU3BOJACTBE 3JIEKTPOIHEPIUH, DIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3BYKOBass JUArHOCTUKAa B MEIUILIMHE, OINTHYECKHE
ABJICHUS B )KMBOU IIPUPOJIE.

Xumusa: CTpOGHHE AaTOMOB M MOJEKYJ, KpHUCTaLIM4YeCcKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghua: MarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX pyl, (HOTOCHEMKA 3E€MHOM
IOBEPXHOCTH, ceiicmorpad.

Texnonozua: NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUIATEIIb
SAxobu, reHepaTOp NEPEMEHHOr0 TOKA, WHAYKIMOHHAs I€4b, JMHUM DJEKTpolepenad,
AJIEKTPOJIBUraTeNlb, pajxap, paauonpuEMHUK, TeEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasi JMArHOCTHKA B TEXHUKE, IPOCKUMOHHBIN ammapar, BOJOKOHHAs ONTHKa,
coJHeyHasl OaTapesi, CIyTHUKOBbIC IPUEMHMKH, sSJIEpPHAsi SHEPreTUKA U SKOJIOTHYECKHUE aCIEeKThI €&

pa3BUTHA.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMLI I10 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOEHHs ydyeOHOro mpenmera «Pu3nka» MOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBATbCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlUi, TO3UTUBHBIX BHYTPEHHUX YOE€XKJIEHUH,
COOTBETCTBYIOIUX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIICKOro 00IIeCTBa, paCUIMPEHNE )KU3HEHHOTO
OIIBITA U OIIBITA AEATEIIBHOCTU B IPOLECCE PEeANU3ALMU OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOU
JEATEIbHOCTH, B TOM YUCJIE B YACTHU:

rPaKAAHCKOI0 BOCIIUTAHMSA:

¢ CQOPMHUPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIMKM  OOydYaroIlerocs Kak akTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

® IPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX T'YMaHUCTHYECKUX M JEeMOKPATUYECKHX

IICHHOCTE;
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® TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBHOCTh B HMHTEpEcax TI'pa)IaHCKOTo O0OIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHU3aIii;

® yMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHUM C UX
GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCThH K TYMaHUTAPHOMN U BOJOHTEPCKON JEATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

¢ chOPMUPOBAHHOCTH POCCUMCKON I'pa)IaHCKON UACHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM POCCUHUCKUX
Y4EHBIX B 0071aCTH QU3UKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

¢ chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHHUS;

® CTIOCOOHOCTH OIICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

® 0OCO3HaHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMUBOTO OyAYIIEro.

ICTETHYECKOr0 BOCIIMTAHUS:

® OCTETUYECKOE OTHOIICHHWE K MHpPY, BKIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢duznyeckoil Hayke.

TPYAOBOI0 BOCIIUTAHMA:

® IHTEPEC K pa3InYHbIM cepam npodecCHoHANBHON EeSITENTFHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ ¢u3MKOW W TEXHHUKOM, YMEHHE COBeplIaThb OCO3HaHHBIM BbIOOp Oynymied npodeccuun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC JIaHBbI;

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa3OBaHHMIO W caMOOOpa3OBaHHMIO B 00nacTH (U3HKU Ha
HPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCIIMTAHUS:

¢ cpOPMHUPOBAHHOCTh JKOJIOTUYECKOM KYyJIbTYPHI, OCO3HaHME TIJIOOAJIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

® [UIAHUPOBAHKE U OCYIIECTBICHUE AEHCTBHUI B OKpYKaIOLIEeH cpesie Ha OCHOBE 3HAHMS Liesei
YCTOWYUBOTO Pa3BUTHS YETIOBEUECTBA;

® paCIIUpPEHUE OMbITa JIEATENBHOCTH HKOJOTHUECKOW HAINpaBICHHOCTHM Ha OCHOBE
UMEIOIINXCSI 3HAHUH 0 (hU3HKE.

LHEHHOCTH HAYYHOI'0 O3HAHMS:

¢ c)OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS

¢u3nUecKoil HayKu;
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® OCO3HAaHUC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTL B IMPOLCCCC M3YUYCHUA q)HSI/IKI/I

OCYHIECTBJIIATE MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTh HHAWBUAYAJIIbHO U B I'PYIIIIC.

METANPEAMETHBLIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

® CaMOCTOSITENILHO (POPMYJIHPOBaTh M aKTyalIM3UpOBaTh MpoOJieMy, paccMarpuBaTh e€
BCECTOPOHHE;

® OTIpeICTIATH 1ENIU AeSITeNIbHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

® BLISIBJISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

® pa3pabaTbIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHaIU3a UMEIOIIUXCSl MaTepUAIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

® BHOCUTh KOPPEKTHBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

® KOOPJIMHUPOBATh U BBIMIOJHATH PabOTy B YCJIOBHUSAX pPEATIbHOIO, BHUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

® pa3BUBATh KPEATMBHOE MBILUICHUE MIPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

® BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUEBHIMH TMOHATHUSAMH M MeToJaMu (U3HUECKOM
HaAYyKH;

® BJIa/IeTh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON M TMPOEKTHOW IEeSATeNbHOCTH B OOIACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAaMOCTOSATEIHHOMY IOMCKY METOJOB PEIICHUs 3a/ad
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3INYHBIX METOOB MO3HAHUS;

® BIIQJIETh BHJAMH JESITENIBHOCTH MO TMOJYYEHHUIO HOBOIO 3HAHUA, €r0 WHTEPHpPETALNH,
npeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCJIE MPU CO3JIaHUN
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

® BEISIBIIATh IIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3a/layy, BBIJIBUTAThH
TUIIOTE3y €€ pellIeHMs, HAaXOUTh apryMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX YTBEP)KACHHI, 33a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

® AHAJTM3UPOBATH MOJIYUCHHBIE B XOJI€ PEUICHUS 33[]a4l Pe3yJIbTaThl, KPUTUUYECKU OIIEHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

® CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTeIbHON AESITEILHOCTH, B TOM

YHClie IPU U3YYeHUU (DU3HKY;
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® 1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

® YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO O0JIACTh KU3HEACATEIbHOCTH;

® YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

® BBIIBUTaTh HOBBIC UJIEH, IPEAJIaraTb OPUTMHAIIBHBIC ITOAXOABI U PEILICHUS;

® CTaBUTh MPOOJIEMBI U 337a4M, JOIYCKAIOLIUE albTePHATUBHBIC PEIICHUS.

Pabora ¢ unopmanmeii:

® BJIaJIETh HABBIKAMM IOJY4YeHUs HMH(OpManuu (U3NYECKOTO COIACpXKAHUSA U3 HUCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYILUECTBJIATH IIOMCK, QHAJIU3, CHUCTEMAaTU3aLMI0 W
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHS;

® OLICHUBAThH JOCTOBEPHOCTh HH(POPMALINY;

® JICTI0JIb30BaTh CPEJICTBA NH()OPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3alMOHHBIX 33Ja4 C COOJIOACHHWEM TpeOOBaHUI
SPrOHOMMKH, TEXHMKHM O€30IIaCHOCTH, I'MTHEHBI, PEeCypcocOEepexeHUs, MPaBOBBIX U ITHUECKUX
HOPM, HOpM MH(OPMAIIMOHHON 06€3011aCHOCTH;

e Cco3JaBaTh TEKCThl (PU3MUECKOro COJAepXaHHUA B pa3iuyHbIX (opMaTax ¢ y4€rom
Ha3HaueHUs UH(OpPMAIMK U 1IeJICBON ayAUTOPUH, BHIOHMpAs ONTUMAIBbHYIO (OPMY MpeCTaBICHUS
Y BU3yaJIM3alliu.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

® OCYILIECTBIIAThH OOIIEHNE HA ypoKaX (DU3UKHU M BO BHE-YPOUHOU JESATEIbHOCTH;

® Pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTYAUi U CMT4aTh KOH(IUKTHI;

® Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOYKY 3pPEHHS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPENCTB;

® [IOHUMATh U MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHHON U MHAWBUYAIbHON paboThI;

® BHIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JAEHCTBHH € y4€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEHN Ka)KJOr0 4JI€HA KOJUIEKTUBA;

® IDUHMMATh LEIM COBMECTHOM J€ATENbHOCTH, OPraHW30BbIBaTb M KOOPAMHHMPOBATH
JICHCTBHS 110 €€ JTOCTUIKEHUIO: COCTABJIATh IUIaH JECHCTBHM, pACIPENesaTh POIU C Y4ETOM MHEHHU
YY9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

® OLICHHUBATh KAUeCTBO CBOET0 BKJIAJa U KaXKJOT0 yYaCTHHKA KOMaH/Ibl B OOIIUI pe3ynbTat Mo
pa3paboTaHHBIM KPUTEPUSIM;

e IpejiaraTh HOBBIE IPOEKTHI, OLIEHWBATh MJIEM C TMO3UIMHU HOBHU3HBI, OPUTMHAIBHOCTH,

HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;
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® OCYILIECTBIISATh MO3UTHUBHOE CTPATETMYECKOE TIOBEACHHE B PA3IUYHBIX CHUTYyalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Camoopranusanus:

® CAaMOCTOSITENIFHO OCYIIECTBISATh IMO3HABATEIBHYIO JEATCILHOCTh B 00IacTH (U3HMKH H
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

® CAMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS] PacU€THBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI  MPAKTUYECKOW PAa0OTBI ¢  yY4E€TOM HMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;

® JJaBaTh OILIEHKY HOBBIM CUTYalIHSsIM;

® pacIIUPATH paMKH Y4EOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUI;

e JieNlaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

® OIICHUBATH MPUOOPETEHHBIN OIIBIT;

® crIocoOCTBOBaTh (POPMUPOBAHHUIO U MPOSIBIICHUIO dPYIUIIAN B 00JIACTH (DPU3UKH, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

® JaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHWBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

® BJIAJICTh HaBBIKAMU TO3HABATEIIHLHON PeICKCUU KaK OCO3HAHUS COBEPIIAEMbIX ACHUCTBUHN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUIA;

® 1CIIOJTK30BATh MPUEMBI pedIIEKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

® YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;

® IPUHUMATh MOTHUBHI M apTYMEHTBI JPYTUX MPU aHATU3E PE3YIIHTATOB JIEATEIbHOCTH;

® IPUHUMATH Ce0sl, MOHNMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

® [PUHUMATh MOTUBBI U apTyMEHTBI PYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

® IpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIIUOKH.

B mporecce nocTHKeHUST TUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPaMMBI MO (pU3MKE NS
YPOBHSI CpeHEro oO0mIero o0pa3oBaHUS y OOYYAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/IoIaraomuii chopMupoBaHHOCTD:

® CaMOCO3HAHUS, BKJIIOYAIOINIETO CMOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,

BUJACTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOM C(bepm, OBITh YBCPCHHBIM B ce6e;
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® CaMOpETyJIMPOBaHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEAEHHUE, CIOCOOHOCTh aaNTHPOBATHCA K SMOLMOHAIBHBIM M3MEHEHUSAM U TPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

® BHYTPCHHEH MOTHBAIM{, BKIIOYAIONICH CTPEMJICHHE K IOCTIKCHHUIO LEIH U YCHEXy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;

® SMIATUH, BKJIIOYAIOIICH CIOCOOHOCTh IOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

® COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaUBATh OTHOMICHHS C JIPYTUMH

JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny o6yuenus B 10 knacce npeIMeTHbIE pe3ynbTaThl HA YIIyOJEHHOM YPOBHE JOKHbI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® JOHUMAaTh poJib (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOH, HKOJIOIMYECKOH,
COLMAJIbHOM M 3THUYECKON cepax IesATeIbHOCTH YeJIOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOMH
Hay4YHOIl KapTUHE MHpa, 3HAYEHUE OIUCATEIbHOHM, CHUCTEeMaTU3UPYIOIleH, OOBICHUTEIBHOW U
INPOTHOCTUYECKOH (YHKUIMH (PHU3HMUECKOW TEOPHH — MEXaHHKH, MOJEKYJISIPHOH (H3uKH u
TEPMOJMHAMUKH, POJb (PU3MUECKOM Teopuu B (HOPMHUPOBAHMM NPEACTaBICHUN O (pu3nveckon
KapTUHE MUPA;

® pa3IMyaTh YCJIOBHUS NMPUMEHUMOCTU Mojeneld (U3NYECKUX TNl U IPOLECCOB (SBJICHUN):
UHeplIUalbHas cUcTeMa oOoTcuéra, aOCoJIOTHO TBEPAOE TeNo, MarepuajbHas  TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MajieHue, abCoMOTHO yrpyras aedopMariusi, abCcoIOTHO
ynpyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHUS, MOJENN Trasa, JKHUIKOCTH U TBEPAOIO
(KpUCTAJUTMYECKOT0) Tea, WCATBHBIN ra3, TOYSUHBIN 3apsi/l, OJJHOPOIHOE FIEKTPUIECKOE TOJIE;

® pa3nuyaTh yCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TTOHUMATh
BceoOUMil xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® QaHAJIM3UPOBATh U OOBSICHATH MEXaHMUYECKHE MPOLECCHl U SIBJICHUSI, UCIOJb3YS OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXaHUKM (OTHOCHTEIBHOCTh MEXAaHHUYECKOTo JBIKEHHS, (HOpMYIIbI
KUHEMAaTUKU DPAaBHOYCKOPEHHOIO JIBWXKEHHUs, IpeoOpa3zoBaHus lamuies s CKOPOCTH U
nepeMenieHus, 3akoHbl HpIOTOHA, NPUHIMI OTHOCUTENBHOCTH [amuies, 3aKOH BCEMHUPHOIO

TATOTCHUA, 3aKOHBI COXpPaHCHUA HUMITYJIbCA U MEXaHUYEeCKOM OHECPruu, CBA3b pa6OTBI CHUJIBI C
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U3MEHEHHEM MEXaHMYeCKOM »SHEpruu, YCJIOBUS paBHOBeCHs TBEPIOTo Tena), MHpPH ITOM
UCIIOJIb30BaTh MAaTEMAaTHUECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTh YCJIOBHUS NPUMEHUMOCTU
¢u3nUecKrux 3aKOHOB: MpeoOpa3zoBaHuii [ anues, BTOporo u TpeThero 3akoHOB Hpl0TOHA, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPrUuH, 3aKOHA BCEMUPHOIO TATOTCHUS;

® QaHATM3UPOBaTh M OOBSCHATH TEIUIOBBIE IPOLECCHl W SBICHHS, HCIOJIb3Ysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MONEKYJISpHOH (U3UKK M TEPMOAMHAMUKU (CBSI3b JIaBICHUS
UJICAIBHOTO T'a3a CO CPEIHEW KMHETUYECKON SHEPTUEN TEIUIOBOIO IBUKECHMS U KOHLIEHTpALMEn ero
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BELIECTBA CO CPEAHEH KHUHETUYECKOW DSHEPrUei TEIIOBOTO
JBWJKEHUSI €r0 4YacTUl, CBSI3b JABJICHUSA HICAIBHOIO ra3a ¢ KOHLEHTpalued MOJIEKYJI MU €ro
TeMmnepaTypor, ypaBHeHue MenaeneeBa—Knamneipona, mepBbli 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMsI SHEpPruu B TEIUIOBBIX MpOIECCcax), IMPH O3TOM HCIOJIB30BATH MaTEMaTHUECKOe
BBIPaXCHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHEeHUsI MeHieneeBa—Kianeiipona;

® AaHAJIM3UPOBATh U OOBSACHATH DJIEKTPUUECKUE SIBJICHMSI, UCIIOJIb3YSI OCHOBHBIE TOJIOKEHUS U
3aKOHBl 3JIEKTPOJMHAMHUKHM (3aKOH COXPAaHEHHUs DJEKTPUYECKOoro 3apsinaa, 3akoH Kysona,
MOTEHUUAIBHOCTh 3JEKTPOCTATUYECKOTO MOJIs, HMPUHLMUI CYNEPHO3ULUN AJIEKTPUUYECKUX IOJEH,
IIpU 3TOM YKa3blBasi YCJIOBHMS NPUMEHUMOCTH 3akoHa KynoHa, a Takke NpaKkTUYECKH Ba)KHBIE
COOTHOILIEHUS: 3aKOHbl OMa JUIsl yyacTKa LIENU M JJI1 3aMKHYTOM 3JEKTPUYECKOM Ienu, 3aKOH
Ixoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes s 2JISKTPoIIn3a);

® ONMUCHIBATh (PU3MUECKHE TPOIECCHl U SIBJICHMS, HCIOIb3ys BEIMYMHBL: IEpeMELICHHE,
CKOPOCTb, YCKOpPEHHE, HUMIYJIbC Te€la M CUCTEMbl Te€J, CHJIa, MOMEHT CWJbl, [JaBJIECHHE,
NOTEHIMAJbHAs HHEpPIus, KUHETHYecKas »HHeprus, MeXaHuuyecKas OSHeprus, pabora CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHMS, MOIIHOCTb,
SHEprusl B3auMOJICHCTBUS Tea ¢ 3eMiIE€d BOIM3H €€ MOBEPXHOCTH, SJHEPIUsl YIIPYrou aedopmarun
INPYXKHUHBI, KOJUYECTBO TEIJIOTHI, a0OCOJIOTHAs TeMIleparypa Tena, padoTa B TEpMOJIMHAMUKE,
BHYTPEHHSS DHEPTUsl MJEabHOIO OJHOATOMHOIO Tasa, paboTa HAEalbHOTO ra3a, OTHOCHUTENbHAs
BIAXHOCTh Bo3ayxa, KIIJ[ wupeanpbHOro TEIIOBOrO  JABWUraTelss; JJIEKTPUUYECKOE  TIOJIE,
HANPsDKEHHOCTD JIEKTPUUYECKOT0 OIS, HAIPSKEHHOCTD OISl TOYEUHOTO 3apsi/ia UiIH 3apsHKEHHOTO
nrapa B BaKyyMe U B AMAJIEKTPUKE, MOTEHIMAI 3JIEKTPOCTaTUYECKOTO MOJIs, Pa3HOCTh MOTEHIIUAJIOB,
NIEKTPOJBIIKYILAsl CUJA, CUja TOKA, HANpPSDKEHUE, MOLIHOCTb TOKa, JJIEKTpUUYEcKas EMKOCTh
IUIOCKOTO KOHJIEHCATOpa, CONPOTUBJICHUE yYacTKa LEMHU C MOCIEAOBATEIbHBIM U MapalIEIbHbIM
COETMHEHUEM PE3UCTOPOB, FHEPTHUS ATEKTPUUYECKOTO MOJIsI KOHJEHCATOPa;

® 00BSCHATh OCOOCHHOCTH MpPOTEKaHUS (U3UUECKUX SBICHUI: MEXaHHYECKOE JBUKEHHE,
TEIUIOBOE JBM)KEHHME 4YacTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBUKEHHE,

}II/ICb(i)yI’)I/ISI, HUCITapCHUEC, KUIICHUC N KOHACHCAIU, MJIABJICHUC U KPpUCTAJIM3alns, HAlIPaBJICHHOCTDb
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TEIJIONEepelaul, DJIEKTpHU3aluusl TeJ, HKBUIOTCHIHAIBHOCTh IOBEPXHOCTU  3apsKEHHOTO
IIPOBOJHUKA;

® IPOBOJIUTH HCCIICZIOBAHUE 3aBUCHMOCTH OJIHOM (DU3MUECKON BENWYHHBI OT JPYrod c
UCTIOJIB30BAHUEM NPAMBIX M3MEPEHHH, MPH 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3yJbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3MYECKHMX BEIWYMH B BUAEC TIpa@UKOB C Y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, IeTIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaAHUS;

® IPOBOJUTH KOCBEHHBbIE M3MEpeHHs] (U3MUECKUX BEJIMYMH, MpPU OTOM BBIOUpPATH
ONTUMAJIGHBIA METOJI U3MEPEHHs, OIECHUBATh aOCOJIOTHBIE M OTHOCUTENIBHBIE MOrPEUIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

® [IPOBOJIUTH OMBITHI MO IPOBEPKE MPEIIOKEHHOM THUIOTE3bl: IJIAHUPOBATh SKCIEPHUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATH IOJIyYEHHBIE PE3YJIbTaThl U J€1aTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

e coOmoaTh IMpaBwiia 0OE30MACHOIO TpyJAa IpHU IPOBENECHUU HCCIEJOBAHUM B paMKax
y4eOHOTro SKCIIEPUMEHTA, MTPAKTUKyMa U y4eOHO-HCCIIeI0BATENbCKON U TPOEKTHOM IeATEIHHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1TaO0OpaTOpHOTo 000PYAOBaHMUS;

e pemiath pacyETHBIC 3a/1a4M C SIBHO 33I1aHHOW M HESBHO 3aJJaHHON (PU3MYECKON MOJIENBIO: Ha
OCHOBAaHMUHU aHalu3a YCJIOBHS OOOCHOBBIBATh BBIOOp (PU3UYECKOM MOJIENH, OTBEYaroLIeit
TpeOOBaHUAM 3ajau, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aAKOHOMEPHOCTH U MOCTYJIAThl (PU3NUECKUX
TEOPHI NPU UCIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB PEIICHMs 3a7ad, IIPOBOJUTH Pacd€Thl Ha
OCHOBaHUU UMEIOLIMXCS JAHHBIX, aHAIU3UPOBATh PE3YNIbTAThl U KOPPEKTUPOBATh METOABI PEILIEHUS
C YYETOM IIOJIyYEHHBIX PE3YJIbTATOB;

e peliaTh KayecTBEHHBbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUM M3 Pa3HbIX pa3/iesioB
Kypca (PU3MKH, a TAaK)Ke MHTETPALUU 3HAaHUM U3 JPYTruX NpeMETOB €CTECTBEHHO-HAYYHOTO IHKIIA:
BBICTPAMBATh JIOTMYECKYK) ILEMIOYKY pacCCYyKJACHUM C OINOpOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUEcKUe SBICHUS;

® IICTIOJIb30BaTh TEOPETUYECKUE 3HAHMS ISl OOBSCHEHUS OCHOBHBIX NPHUHIMIIOB PAaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX Y4YEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

® QaHAJIM3UPOBATh U OLEHUBATh MOCJIEICTBUSA OBITOBOM M MPOU3BOJICTBEHHOW NEATEIBHOCTH
YeJ0BEKa, CBS3aHHOM C (U3MYECKUMHU IPOLIECCAMHU, C MO3HMLIMN 3KOJIOrMYecKoi 0e30macHOCTH,
IIPEJICTAaBICHUA O palOHAJIbHOM IIPUPOIOIOJIB30BAHNN, A TAaKXKE PAa3yMHOM HCIOJIb30BaHUH

JTOCTYKCHU I HAYKHW M TEXHOJIOTHH TS JAThHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
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® IPUMEHSTh PA3JIUYHbIe CHOCOOBI PaboThl ¢ MH(pOpMaLUe (GU3MUECKOro coaepKaHus C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHH, MpPU 3TOM HCIIOJIB30BATh
COBpPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHUHU JJISl TIOUCKA, ITePepabOTKHU U MPEIbSIBICHUS yIeOHON
U HAyYHO-TIONYJSIpHOW HH(OpMAaIMK, CTPYKTYPUPOBaHHMS M HUHTEPHPETaluu HH(POpMAINH,
HOJTYYEHHOH M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHAIN3UPOBATH MOydaeMyto HH(opManuio
U OIIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOMIMXCS 3HAHWI, TaK U HA OCHOBE aHAIM3a
UCTOYHHKA HH(POPMALIUY;

e IPOSIBJIATH ~ OPraHU3AIMOHHBIE W IIO3HABATENbHBIE  yYMEHHS  CaMOCTOSTEIHHOTO
nproOpeTeHNs] HOBBIX 3HAHHUN B MPOIECCE BHITIOIHEHUS MPOCKTHBIX U YU€OHO-UCCIEI0BATEIbCKIX
pabor;

® paboTaTh B IPyIIE ¢ UCTIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIIbI, PAalMOHAIBHO PACIPENENATh NeSTEIbHOCTh B HECTAHAAPTHBIX CHTYalUsX, aeKBATHO
OLICHMBATH BKJIA/I KQKJOT0 U3 YYaCTHHKOB TPYIIIBI B PEIICHHE PacCMaTpUBAEMOM POOIEMBI;

® IIPOSIBJIATH MOTUBAIUIO K Oyaymiei mpogeccnoHaaIbHON AeSITEIbHOCTH 110 CIIENUATBHOCTIM

(UBUKO-TEXHUUECKOTO MPOUIIS.

K xoH1y o6yuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJEHHOM YPOBHE JOKHbI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

® IOHUMAaTh POJb (PU3UKU B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAIIbHON U ITHYECKON
cdepax eATeTbHOCTH YeIOBEKa, pojib U MECTO (PM3UKU B COBPEMEHHOM HayyHOW KapTHHE MUDA,
pOJIb aCTPOHOMHMH B IPAKTUYECKOMN NEATEIIBHOCTU YEJIOBEKA U JaJbHEUIIEM HAyYHO-TEXHUYECKOM
Pa3BUTHUH, 3HAUEHUE ONMMCATEIbHOU, CUCTEMaTU3UpPYIOLIel, O0OBSICHUTENbHON U MPOTHOCTUYECKOM
GyHKIMI QU3NYECKOW TEOpUU — 3IIEKTPOJAMHAMUKH, CHEIUAIbHON TEOpUH OTHOCUTENIbHOCTH,
KBAHTOBOM (PU3MKH, posib (PU3NUECKOH TEOpHH B (OPMHUPOBAHUU TPEJCTABICHUH O (PU3NUECKON
KapTHHE MHUpPa, MECTO (PM3NYECKOM KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEJCTABICHUN O IPUPOJIE;

® pa3IMyaTh YCJIOBUS NMPUMEHMMOCTU Mojeied (U3NYEeCKUX Tell M MPOLECCOB (SBICHHM):
OJTHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJIsi, TapMOHMYECKHE KOoJieOaHus,
MaTE€MaTUYECKU MasATHUK, UICAIbHBIA NPYKUHHBIM MasTHUK, TADMOHUYECKHUE BOJIHBI, UJ1€aJIbHBIN
KoJIeOaTeNbHbIM KOHTYp, TOHKas JIMH3a, MOJEJeH aroma, aTOMHOTO sijipa M KBAaHTOBOH MOJeNu

CBETa;
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® pa3IMyaTh yCIOBHs (TpaHUIIBI, 0OJACTH) MPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, IOHUMATh
BceoOUMil xapaktep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHMYEHHOCTb HCIIOIb30BAaHUS YaCTHBIX
3aKOHOB;

® QaHAJIM3UPOBATh M OOBACHATH JJIEKTPOMArHUTHBIE MPOLECCHl U SBIEHUS, HCIONb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI 3JIECKTPOJAMHAMHUKUA W CHEIUAIBHOM TEOPHUH OTHOCUTEIHHOCTH
(3aKOH  COXpaHEHHMsS JJICKTPUYECKOro 3apsana, cuina Awmmepa, cuia JlopeHna, 3akoH
SJIEKTPOMArHUTHOM MHAYKUUM, mpaBuwio JleHma, cBsa3p IJC caMOMHIYKIMU B 3JIEMEHTE
ANIEKTPUYECKOM 1IEMH CO CKOPOCTHIO HM3MEHEHMs CUJIbl TOKA, MOCTYJaThl CHEHATbHOM Teopuu
OTHOCHUTEJIbHOCTH DUHILITEHHA);

® QaHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE IMPOLIECCHI UM SIBICHHS, HCIONb3YS IMOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DWHIITEHHa s GoTodddexra, MepBblii U BTOPO MOCTYIATHI
Bbopa, mpuHIMN COOTHOIIEHUST HEONpeIeIEHHOCTeH [ elizeH0epra, 3aKOHbI COXPAHECHHS 3apSI0BOTO
¥ MacCOBOTO YHCEJ U SHEPTUH B SACPHBIX PEaKIUAX, 3aKOH PaJHOaKTUBHOIO pacaja);

® ONMHCHIBATh (PU3UYECCKHE TPOIECCHI M SIBIICHUS, HCIIOJB3Ys BEIHYWHBI: HAMPSDKEHHOCTH
ANEKTPUYECKOTO MO, MOTEHUUAT JJIEKTPOCTATUYECKOTO TMOJs, Pa3HOCTh MOTEHIUAJIOB,
ANEKTPOABIDKYIAS CHWJIa, HWHIYKIUS MAarHUTHOTO TIOJs, MAarHUTHBIA TOTOK, cuia Awmmepa,
WHYKTUBHOCTD, JJICKTPOIABUIKYINAS CHJIa CAMOUHIYKIIMH, SHEPTUsI MATHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, PEISATUBUCTCKUNA HMITYJIbC, TIOJMHAS JHEPIHs, SHEPTUs IOKOS CBOOOJHON YaCTHUIIBI,
SHEPrHs U UMITYIIbC (POTOHA, MACCOBOE YMCIIO U 3apsil SApa, JHEPTHsI CBSI3U SApa;

® 00OBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUCCKUX SBJIICHUM: JIEKTPOMArHUTHAS WHIYKIIHS,
CaMOUHJYKIUS, PE30HaHC, MHTep(hEepeHInsT BONH, AU(paKIUs, AUCIEPCHs, MOJHOE BHYTPEHHEE
oTpaxkenue, orornexrpuueckuii d3dpdext (horodddexrt), anpda- u OGera-pacnansl saep, ramma-
U3JIydeHHeE sijiep, GU3NUecKue MPUHITUITBI CIIEKTPAIbHOTO aHalIu3a U paboThI Jia3epa;

® OTIPENIETISATh HaIpaBieHUE HWHAYKIIMM MAarHUTHOTO TIOJISI MPOBOJAHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

® CTPOUTH M300pAKEHHE, CO3/]TaBAEMOE TNIOCKUM 3€PKaJiOM, TOHKOUW JIMH30M, U PAacCUUTHIBATH
€ro XapakTEePUCTHKU,

® IPUMEHATH OCHOBOIIOJATAIOIINE ACTPOHOMUYECKHE TIOHATHS, TEOPUU M 3aKOHBI IS
aHaM3a U 0ObSICHEHUs (PU3NYECKUX MPOIECCOB, MPOUCXOAAIINX B 3BE3/IaX, B 3BE3HBIX CUCTEMAX,
B MEXTaTaKTHIECKON Cpefie; ABMKEHUs HeOECHBIX TeJ, YBONIIONNHU 3BE3/ U BeeneHHOH;

® [IPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEHN (DU3NIECKUX BETUYMH C UCIIOJI30BAaHUEM TTPSMBIX

U3MEPEHUl, NMpH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHPOBATh pPe3yJbTaThl IOJYy4YECHHON
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3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BHJE TPadhUKOB ¢ YYETOM aOCOIIOTHBIX MOTPENTHOCTEH
W3MEPEHHU, 1€JIaTh BBIBOABI I10 PE3YIbTATAM UCCIEIOBAHMUS;

® [IPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYMH, TIPH 3TOM BBIOMPATH
ONTUMATBHBIA METOJI W3MEPCHUS, OICHUBATh AaOCONIOTHBIE M OTHOCHUTENBHBIE TOTPEITHOCTH
NPSAMBIX U KOCBEHHBIX U3MEPEHUI;

® [IPOBOJIUTH OIIBITHI MO IMPOBEPKE MPEIOKEHHON THIOTE3bl: IJIAHUPOBATH 3KCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJW3HPOBATH IOJyYEHHBIEC PE3yJbTAaThl U JCNaTh
BBIBO/JI O CTaTyCE MPEI0KEHHON TUIIOTE3bI;

® OIKCHIBATh METOIbI MOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

e coOMIOAaTh MpaBWiia OE30MACHOTO TpyAa MpPH MPOBEACHUM HCCICIOBAHUA B paMKax
yueOHOTr0 SKCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-HCCIIeI0BATENbCKON U TPOEKTHOM JIeATEIHHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

® pemIaTh pacu€THHIC 33/1a4M C SIBHO 33J]JaHHOM W HESBHO 3aJJaHHOHN (DU3WYECKON MOJIEIBIO: Ha
OCHOBaHWH aHAJIM3a YCIIOBUS BHIOMpATh (PU3NICCKUE MOJICIIN, OTBEUAIONINE TPEOOBAHUAM 3aayH,
NPUMCHSTh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIIOCTYJAaThl (DU3UYECKUX TEOpUU IpHU
HCIIOJIb30BAHUM MAaTE€MaTUYECKUX METOJIOB PEIICHUs 3ajad, MPOBOJAUTH PacuEThl HA OCHOBAHUU
MMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATh METOJIbI PELIECHUS C YUETOM
MOJTYYECHHBIX PE3YJIbTATOB;

e pemiaTh KayecTBEHHBIC 3aJaud, TPeOylolre MpPUMEHEHUs 3HAaHUW W3 pPa3HbIX pa3/IesioB
Kypca (pu3uKH, a TakKe UHTETpaIliy 3HAHUHN U3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA:
BBICTPAWBaTh JIOTMYECKYIO ILEMOYKY PACCYXICHUM C ONOpOM HAa M3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nuecKue sBICHUS;

® 1ICIIOJIH30BAaTh TEOPETUUYECKUE 3HAHUS MJisi OOBSICHEHHS OCHOBHBIX MPHHIIUIIOB PaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® IPUBOANTH MPUMEPHI BKJIAJa POCCUUCKHX W 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

® AaHAIIM3UPOBATh M OIEHUBATh MOCJIEICTBUSA OBITOBOM M MPOU3BOJCTBEHHOW NESTEIBHOCTH
YeNOBeKa, CBS3aHHOU ¢ (DM3MUECKUMH MPOLIECCaMH, C TMO3UIUN JKOJOTMYEeCKOW O€30MacHOCTH,
MPEJCTABICHUN O PAIMOHATBLHOM MPUPOJOINOIL30BaHNUN, a TaKXKe pPa3yMHOM HCIOJIb30BAaHUU
JTOCTYKCHUN HAYKW M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

® IPUMEHATh pa3jMyHble CIOCOOBl paboThl ¢ MHPOpManUell (U3MUECKOTO COAEpPNKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJIOTHM, TIPH HSTOM HCIIOJIH30BaTh

COBpPCMCHHBIC I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOTHHU AJIA ITOMUCKaA, nepepaGOTKH " NPpCaAbABIICHUS yq66H0171
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U HayYHO-TIONYJSIpHOW HWH(OPMAIUKM, CTPYKTYPUPOBAHHS W WHTEpHpeTanud HHOOpMaIuy,
MOJyYCHHOM M3 PAa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJy4aeMyr0 HH(OPMAIIHIO
U OLICHWBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIMXCS 3HAHWM, TaK M HAa OCHOBE aHaJM3a
UCTOYHHKA UHPOPMALINH;

® [IPOSABJIATDH OpraHHu3alluOHHBIC n IIO3HABAaTCIIbHBIC YMCHUA CaMOCTOATECIBbHOI'O
nproOpEeTEeHUs] HOBBIX 3HAHHI B MPOIECCE BHITIOJTHECHUS MPOCKTHBIX U YY€OHO-UCCIIEI0BATEIBCKIX
pabor;

® paboTaTh B IPYIIE C UCTIOJTHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh paboTy
TpyHIibl, palMOHAJIBHO pacClpeacidTb ACATCIbHOCTb B HCCTAHAAPTHLIX CUTyalUAX, aACKBATHO
OLIGHUBATh BKJIAJ] K&KAOTO M3 YYaCTHUKOB I'PYIIIIEI B PELICHUE PAaCCMATPHUBAEMO IPOOIIEMBL;

® IIPOSIBIISITE MOTHBAIIMIO K OyayIIe mpodeCCHOHATBHOM NEATEIPHOCTH 0 CIICIHATEHOCTSIM

(U3HKO-TEXHUYECKOTO MPOQHIIS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DJIEKTPOHHBIE JesiTeJIbHOCTH YUMTEJISl ¢ Y4eTOM
HaumeHoBaHHne .
Ne Kontpos  IIpakTi (uudposbie) paboueii nporpaMMbl BOCIIUTAHUSA
pa3aesioB U TeM
n/m Bcero  Hble JecKHe 00pa3oBaTebHBI
NporpamMmbl
padoThbI padoTbI e pecypchl
Paznen 1. HAYUHbBIA METO/ TIO3HAHUSI ITPUPO/IbI
noOyxJaTh 00y4aronmxcs co0IroaaTh Ha
ypoke
MIPUHIIAITE] YIeOHOU TUCIIUTUTMHEI 1
caMOOpraHu3aIlu;
MPHUBJIEKATh BHUMAaHUE 00YJaIOIIUXCS K
myschool.edu.ru
Hayunslii MeTog LIEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
1.1 6 1 0 www.yaklass.ru

ITO3HAHMS IIPUPOIBI

YPOKE SBJI€HUM, IOHITHH,
MPUEMOB,

Pa3BuBath y oOyuaronuxcs
[I03HABATEJIbHYIO AKTUBHOCTb,
CaMOCTOATENIbHOCTh, UHUIIUATUBY,

TBOpUYECKHE CIOCOOHOCTH

Hroro no pazneny

Pa3zgen 2. MEXAHUKA
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2.1

2.2

Kunematuka

JnHamuka

10

10

0

0

myschool.edu.ru

www.yaklass.ru

myschool.edu.ru

www.yaklass.ru

[TpoekTupoBaTh CUTyallUU U COOBITHSA,
pa3BUBAIOIINE YMOIIMOHAIBHO-
IIEHHOCTHYIO chepy oOydarorierocs,
Peann3oBbIBaTH BOCIIUTATEIHHBIC
BO3MOXXHOCTH B Pa3JIUYHBIX BHJIAX
JESITEIbBHOCTH 00YYaroIuXcsi Ha OCHOBE
BOCIIPUSATHUS SJIEMEHTOB
JEHCTBUTEIILHOCTH: aHAIM3 TIPOOJIEMHBIX
CUTYaLH,

Hcnonb3oBaTh BocIUTaTEIbHBIC
BO3MOKHOCTH

coJiepKaHusl yueOHOTO TIpeIMeTa

yepe3 mo100p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YT€HUs, 3a7a4 AJIs
pelieHus, IpoOIEeMHBIX CUTYaIUi 1S

00CyXIeHUs B KJlacce

MPHUBJIEKATh BHUMAaHHUE O0YUYaOIIUXCS K
o0cyxaaeMoii Ha ypoke HHpOpMAaIUH,
AKTUBU3allUN O3HaBaTEeIbHOU
JIeATETLHOCTH O0YJarOIINXCs;
MIPHUBJIEKATh BHUMAaHHUE O0YUYaOIIUXCS K

HNCHHOCTHOMY ACIICKTY U3YYaCMbIX Ha
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2.3

Crartuka TBEpOTO TENA

0

myschool.edu.ru

www.yaklass.ru

YPOKE SIBJIEHUU, IOHITHUH,
MIPUEMOB,
PeanuzoBbiBaTh BOCIIUTATEIHHBIC
BO3MOXXHOCTH B Pa3lUYHBIX BHUAAX
NEATEIbHOCTH ~ O0y4arommxcs  co
CIIOBECHOM  (3HAKOBOH)  OCHOBOWA:
BBIBOJIbI U
JIOKA3aTeNbCTBO (hOpMYII, aHAIIN3 POopMyT,
peIIeHre TeKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4, BHITOJHCHHE

38.IlaHI/II71 I10 pa3srpaHu4CHUuIO TIOHSTHMN

Peasin3oBbIBaTh BOCIIUTATENIbHbIE
BO3MO>KHOCTH B Pa3JIM4YHBIX BHJIAX
JeSITeIbHOCTH 00yUaroIUXCsl CO
CJIOBECHOM (3HAKOBOM) OCHOBO:
CaMOCTOSITENIbHAs

pabota ¢ yueOHMKOM, paboTa ¢ Hay4HO-
HOMYJSIPHOM TUTEpaTypoii, 0T60p U
CpaBHEHHE MaTepHasa 1o

HECKOJIbKUM HCTOYHHKAM,
Hcnonp30BaTh BOCIUTATEIbHBIE

BO3MOXXHOCTH

43



coJiepKaHus y4eOHOTo MpeaMeTa yepe3
10700p COOTBETCTBYIOIINX TEKCTOB IS
YTEHHMS, 3a/1a4 JUIs

pelIeHus, IpoOIEMHBIX CUTYAIUH IS
o0cyxIeHus B KJacce;

yCTaHaBJIMBATh IOBEPUTEIIHHBIC
OTHOUICHUS MEXY YIUTEIeM U
00y4armuMucs, CliocoOCTBYIOIINX
MMO3UTUBHOMY BOCHPHATUIO YHAIITUMUCA

TpeOOBaHU U MPOCHO yUUTENs

2.4

3aKOHbBI COXPAHEHUS B

MCXAaHHUKEC

10

0

myschool.edu.ru

www.yaklass.ru

Opranu30BbIBaTh 151 00YJAIOIINXCS
CUTYallMi KOHTPOJIS U OLIEHKHU (KaK
y4eOHBIX JOCTHXKEHUH OTMETKaMH, TaK 1
MOpaJIbHBIX, HPABCTBEHHBIX,
Ipa)/1aHCKUX MOCTYIKOB),

Pa3BuBaTh y oOyuaromuxcs
II03HABATENbHYIO aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, NHULIUATUBY,
TBOPYECKHE CITOCOOHOCTH,
®opmupoBaTh y 00y4daromuxcs
rpaXJaHCKON MO3ULIMHU, CHOCOOHOCTH K

TPYyAY U ’)KU3HU B YCIIOBUAX
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COBpPECMCHHOI'O MHpa

Hroro no pazneny

Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

35

3.1

OCHOBEI MOJICKYJISIPHO -

KMHETUYECKOU TEOPUHU

15

0

myschool.edu.ru

www.yaklass.ru

noOyXIaTh 00yJaronuxcs cCoOII0AaTh Ha
ypoKe

OOIIENPUHSATHIE HOPMBI TIOBEJICHHUS,
npaBuiia OOLIEHUS CO CTAPIIMMHU
(yuuTensiMu) U CBEPCTHUKAMU
(oOyyarormummucs);

OpTraHU30BBIBAaTh PadOTy O0YYAIOMINXCS C
COLIMAIBHO 3HAYMMOUN HH(OpMAITHE 110
MOBOJIY TOJIy4aeMOii Ha YPOKE COIMATBHO
3HaYMMOM HH(pOopMaIK —

00CyX/1aTh, BHICKA3bIBATh MHEHHUE;
OpraHu30BEIBaTh WHAWBUIYAIBHYIO
yueOHYI0

JACATCIIBHOCTD

3.2

TepMoauHamMuka.

TennoBbie MalIMHEL

20

0

myschool.edu.ru

www.yaklass.ru

[Tomoub 00yuaromMMcst B3MJISHYTh Ha
y4eOHBIN

MaTepuai CKBO3b IPU3MY YEJIOBEYECKON
LIEHHOCTH,

BocnutsiBaTh y 00y4aromuxcsi 49yBCTBO
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3.3

ArperaTHbl€ COCTOSTHUS
BerlecTBa. Pa3oBbie

MIEPEXO/IbI

14

0

myschool.edu.ru

www.yaklass.ru

YBaXXEHUS K

KHU3HU APYTUX JIOJEH U ®KU3HU BOOOIIIE,
Peanu3oBbIBaTh BOCHIUTATEIbHBIC
BO3MO>KHOCTH B Pa3INYHBIX BUJIAX
JIeATETLHOCTH O0YYaIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM: BBIBOJIBI
u

JIOKA3aTeNbCTBO (hOpMYII, aHAIIN3 POopMyT,
pelIeHNE TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aJ1a4, BHIIIOJIHEHUE

38.IlaHI/II71 I10 pa3srpaHu4CHUuIO TIOHSATHH

Mcnonb30BaTh BOCIIUTATENbHbIE
BO3MOKHOCTH

coJiepKaHus y4eOHOro IpeaMeTa yepes
moA0O0p COOTBETCTBYIOIIUX TEKCTOB JIJIsSI
YTEHUS, 38,19 JJIs1

peleHust, IpoOIEeMHBIX CUTyallui A7
o0cyxeHus B KJIacce;

OpraHU30BBIBATH PAa0OTYy 00yUaIOIIUXCS C
COLIMAJILHO 3HAUYMMOM HH(popManuen mo
MOBOJY MOJIy4aeMOii Ha YPOKE COIIMAIbHO

3HaYMMO HH(pOpMAITH —

46



00CyX1aTh, BBICKa3bIBATh MHEHUE;
HHUIUUPOBATH 00yUJaAIOIIUXCS K
00CYXIEHUIO,

BBICKA3BIBAHHUIO CBOEO MHEHUS,
BBIPA0OTKE CBOETO K OTHOIICHHUS 110
MTOBO/TY ITOJIy9aeMOi Ha ypOKe

COIMAIbHO 3HAYMMOM HH(pOpMaITUH

Htoro no pazneny 49

Paznen 4. JIEKTPOJANHAMUKA
Peanu3oBbIBaTh BOCTIUTATEIBEHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JEeSITeTTHHOCTH 00YUYarOMIMUXCsl HA OCHOBE
BOCTIPHUSTHS 2JIEMEHTOB
JEMCTBUTENIBHOCTHU: aHAJIU3 MPOOIEMHBIX

myschool.edu.ru CHUTYaIHH,
4.1 DNEeKTpUIECcKOoe MoJie 24 0 www.yaklass.ru

Oprann30BbIBaTh WHIUBUIYATbHYIO
yueOHyI0
J1esTeNbHOCTB,
OnupatbCcs Ha )KU3HEHHBIN OTIBIT
00ydJaromuxcs,
MPUBO/IS AEMCTBEHHBIE PUMEPHI,

IMPUBJICKATb BHUMAHUC O6y‘-IaIOIJ_[I/IXCH K
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4.2

4.3

TlocTostHHBII

3HeKTpI/I‘IeCKI/II71 TOK

Toku B pa3muyHbIX Cpeaax

24

0

0

myschool.edu.ru

www.yaklass.ru

myschool.edu.ru

www.yaklass.ru

HNCHHOCTHOMY aCIICKTY M3YYaCMbIX Ha

YPOKE SBJICHUM, TOHITHUH,

MIPUEMOB

Hcnonp30BaTh BOCIHUTATEIbHBIC
BO3MO>KHOCTH

coJepKaHus y4eOHOTo MpeaMeTa yepe3
0100p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHUS, 33724 JUIS

pelieHus, IpoOIEeMHBIX CUTYaIUi 1S
00CyXIeHUS B KJIacce;

Peanmu3oBeIBaTL BOCIIUTATEIILHEIE
BO3MOXXHOCTH B Pa3IIUYHBIX BHUJIAX
JESTEIIbHOCTH 00YJarOIIUXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA: BHIBOJIBI
n

JIOKa3aTeNbCTBO (PpopMyil, aHamu3 Gpopmyi,
pelIeHrne TeKCTOBBIX KOTMYECTBEHHBIX U
KaueCTBEHHBIX 3aJa4, BHIIIOJIHEHUE

3aJlaHUM 1O Pa3rPaHUYCHUIO IOHSITHH.
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Hroro no pazneny

54

Paznea 5. PU3HNUYECKHAN MPAKTUKYM

5.1

dusnueckuil NpaKTUKyM

Hroro no paszneny

PesepBHOE Bpemst

16

16

10

16

myschool.edu.ru

www.yaklass.ru

myschool.edu.ru

www.yaklass.ru

Opranu30BbIBaTh JIJIS 00YYArOIIHXCS
CUTYaIlUi KOHTPOJIS U OLICHKH (KaK
y4eOHBIX JOCTH)KCHUN OTMETKAMHU, TaK U
MOpaTbHBIX, HDABCTBCHHBIX,
IPaXIAHCKHUX TIOCTYIIKOB),

noOyx1aTh 00y4aronmxcs co0IroaaTh Ha
ypoKe

OOIIETIPUHATHIC HOPMBI TIOBEJICHUS,
IpaBUIIa OOIICHHS CO CTAPIIMMH
(yuuTensiMu) U CBEPCTHUKAMU

(oOy4arommmucst)

noOy»X1aTh OOYJAIOIINXCS COOMIOAATh Ha
ypoKe

OOIIEeNTPUHATBIE HOPMBI TIOBEACHNS,
npaBuJia OOLIEHUS CO CTAPIIMMHU
(yuuTensiMu) U CBEPCTHUKAMU
(oOyJarormumMmucs)

OpraHU30BBIBATH PAObOTy 00yHAIOIUXCS C

COLIMAJILHO 3HAUYMMOM HH(pOopManue no
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OBIIEE KOJIMYECTBO YACOB

MOBOJIY MOJIy4aeMOi Ha YPOKE COIMATBHO
3HaYUMOM HH(pOPMALIUY —

O6CY)K,Z[3TB, BbICKa3bIBATh MHCHUC

170 10 16
[10 ITPOI'PAMME
11 KJIACC
KoJuunuyecTBo 4acoB 3.]'IeKTp0HHbIe I[eﬂTe.]IbHOCTb y4uuTrtesas ¢ y4€ToM
HaumenoBanue .
Ne KonTtpo IMpakru (undposbie) paboueii nporpaMMbl BOCIIUTAHUSA
pa3/1esioB U TeM
n/m Bcero  JIbHBIE qecKHe o0pa3oBaTeibHbIE
NMPOrpaMmblI
padoThI padoTbI pecypchl
Paznea 1. JIEKTPOJANHAMUKA
YCTaHaBIMBATh JOBEPUTEIbHBIC
OTHOIICHUSI MeXKAY YUUTEIEM U
00yJaronMMuUCs, CrIocoOCTBYIOIINX
myschool.edu.ru MO3UTHBHOMY BOCIIPHUSATHIO YUAITUMHUCS
11 MaruuTtHoe nozie 14 1 0 www.yaklass.ru TpeOOBaHUM U POCKO yUUTE,

Hcnonp30BaTh BOCIUTATEIBEHBIE
BO3MOXKHOCTH
CoZIepKaHMs yIeOHOTO IpeMeTa uepe3

0100p COOTBETCTBYIOIIUX TEKCTOB IS

50



1.2

SHCKTPOMB.FHI/ITH as

WHIAYKIOHUA

13

0

myschool.edu.ru

www.yaklass.ru

YTEHUSI, 337124 JJIsI
perieHus, IPOOIEeMHBIX CUTYaIMH JIJIst
00CyXIeHHS B KJIacce;

Peann3oBpiBaTh BOCIIMTATEILHBIC
BO3MO>KHOCTH B Pa3INYHBIX BUJIAX
JIeATEILHOCTH O0YJarOIIMXCsI HA OCHOBE
BOCITPHUSATHUS DJIEMEHTOB
JICICTBUTEJIbHOCTH

Ha0JII0/IeHHUE 32 IEMOHCTPALUsIMU
YUUTEs], IPOCMOTP

yueOHBIX (GUITBMOB

Peanu3oBBIBaTh BOCIIMTATEILHBIC
BO3MOXHOCTH B Pa3JIM4YHBIX BUAAX
JESTENIbHOCTH 00YJaroIIUXCsl Ha OCHOBE
BOCIIPUSITUSA SJIEMEHTOB

e CTBUTEIILHOCTU:

HaOI0IeHUE 32 IEMOHCTPAIUSIMU
YUUTENSA, IPOCMOTP

y4eOHBIX QUIBMOB,

Peanm3oBBIBaTh BOCIIMTATEILHBIC
BO3MOXXHOCTH B Pa3JIMYHBIX BUAAX

JACATCIIbHOCTH 06y‘{aIOH_II/IXC$I (¢10)
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CJIOBECHOM (3HAKOBOI) OCHOBOM:
BBIBOJIBI U

JI0Ka3aTeabCcTBO (POPMYII, aHATH3
(dbopMyI1, perieHne TeKCTOBBIX
KOJIMYECTBCHHBIX U KAUECTBCHHBIX
3aj1a4, BBITIOJTHEHHUE 3a/IaHUH 110

pasrpaHuyYeHHIO MTOHATUI

Htoro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Peain3oBbIBaTH BOCIIUTATEIBHBIC
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAAX
JIeATETLHOCTH O0YYAIOIINXCSI CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
BBIBOJIBI U
myschool.edu.ru JI0Ka3aTeabCTBO (POPMYII, aHATH3
Mexanunveckne
2.1 10 0 www.yaklass.ru bopmyI, perreHne TeKCTOBBIX
KoJeOaHus

KOJINYECTBEHHBIX U KAUE€CTBEHHBIX
3a/1a4, BBIIIOJIHEHUE 3aIaHUH 110
pa3rpaHUYECHUIO OHATUH,
Peanm3oBEIBaTE BOCIIMTATEIILHEIE
BO3MOXXHOCTH B Pa3JIMYHBIX BUAAX

JACATCIIbHOCTH 06y‘{aIOH_II/IXC$I (¢10)

52



CJIOBECHOM (3HAKOBOI) OCHOBOM:
CaMOCTOSITEIIbHAS

pabota ¢ yueOHHUKOM, paboTa ¢ Hay4YHO-
HOMYJISIPHOM JTUTEPaTypoii, 0TO0p U
CpaBHEHHE MaTepHasa 1o

HECKOJIbKUM HCTOYHHKAM,
OpraHu30BbIBaTh WHAUBUIYAIBHYIO
yueOHYI0

JACATCIIBHOCTD

2.2

DNIeKTpOMarHuTHBIE

KoJIeOaHus

15

0

myschool.edu.ru

www.yaklass.ru

Opranu3oBBIBaTh IS O0YJIAFOIIIHXCS
CUTYaIMi KOHTPOJIS U OLIEHKH (KaK
y4eOHBIX JOCTH)KEHUH OTMETKAaMHU, TaK U
MOpaJbHBIX, HDABCTBEHHBIX,
Ipa)xJIaHCKUX MOCTYIKOB),
Peann3oBbiBaTh BOCIUTATEIBHBIE
BO3MOKHOCTH B Pa3JIMYHBIX BUAAX
JESTENIbHOCTH 00YJaroIIUXCsl Ha OCHOBE
BOCIIPUSATHUS DJIEMEHTOB
JIEHCTBUTEIILHOCTH: aHAJIN3 MPOOIEMHBIX
CUTYalH,

[IprMeHsATh HA YPOKE UHTEPAKTHBHBIE

(dbopMbI pabOTHI ¢ 00 YUAIOIITUMUCS:
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2.3

Mexanuueckue n
3JIEKTPOMAarHUTHBIE

BOJIHBI

10

0

myschool.edu.ru

www.yaklass.ru

JIMCKYCCHUU, KOTOPBIE JAIOT
00y4JarmuMcs: BO3MOKHOCTh
MPUOOPECTH OIBIT BEJICHUS

KOHCTPYKTMBHOTI'O 1Majiora

Opranu3oBbIBaTh sl 00YHarOIIUXCS
CUTyallUil KOHTPOJIS U OLIEHKH (KaK
yT-I€6HI)IX IIOCTI/I)KGHI/H\/JI OTMETKaMH, TaK U
MOpaIbHBIX, HDABCTBEHHBIX,
Ipa)xIaHCKUX MOCTYIIKOB),
HHULIUNPOBATH 06y‘-IaIOHII/IXC$I K
00CYXIEHUIO,

BBICKA3bIBAHUIO CBOETO MHEHUS,
BbIpAaOOTKE CBOETO K OTHOILIEHUS 110
MOBOJY MOJy4aeMOi Ha ypoKe
COLIMAJILHO 3HAUYMMOM HH(pOpMaLINH,
Hcnoap30BaTh BOCIUTAaTEIbHBIE
BO3MOKHOCTH

coJiepKaHus y4eOHOTro IpeaMeTa yepes
moA00p COOTBETCTBYIOIINUX TEKCTOB JIJIsS
YTEHUS, 33149 JJIs1

peleHust, IpoOJIEeMHBIX CUTyallui s

o0cyXIeHus B KJacce
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2.4

OnTtuka

25

0

myschool.edu.ru

www.yaklass.ru

Opranu3oBBIBaTh IS O0YJAFOIIHXCS
CUTYallMil KOHTPOJIA U OLIEHKH (KaK
y4eOHBIX JOCTH)KEHUH OTMETKAaMU, TaK 1
MOpaTbHBIX, HDABCTBECHHBIX,
IPaXKJAHCKHUX MTOCTYIIKOB),
Hcnonp30BaTh BOCIHUTATEIbHBIC
BO3MO>KHOCTH

coJepKaHus y4eOHOTO IpeaMeTa yepes
0100p COOTBETCTBYIOIIUX TEKCTOB JJISI
YTEeHUS, 33724 JUIS

peleHus, IpoOJIEeMHBIX CUTYaIUi [
00CcyXIeHus B KJ1acce,

Peann30BBIBaThE BOCIIUTATEIHHBIC
BO3MOXXHOCTH B Pa3NTUYHBIX BHJIAX
JeSTeIbHOCTH 00yUarOIIUXCsl CO
CJIOBECHOM (3HAKOBOM) OCHOBO:
BBIBOJIBI U

JTIOKa3aTeNbCTBO (hOPMYII, aHATTU3
dbopMyI, perieHne TeKCTOBBIX
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX
3aJ1a4, BBINOJIHECHUE 3aJaHuH 110

pasrpaHn4CHUIO MOHATHUH
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Hroro mo pazneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

myschool.edu.ru

3.1 Ocuossl CTO 5 0 0 www.yaklass.ru

Peanu3oBbiBaTh BOCHIUTATEIbHBIC
BO3MOXXHOCTH B Pa3JIMYHBIX BHUJIAX
JIeATETLHOCTH O0YYAIOIINXCS CO
CJIOBECHOM (3HAKOBOI ) OCHOBOIA:
BBIBOJIBI U

JI0Ka3aTeNbCcTBO (POPMYII, aHATTU3
(dbopMyII, peleHre TeKCTOBBIX
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX
3aJ1a4, BBIMIOJHEHHE 3a/1aHui IO
pasrpaHudeHHIO OHSATHH,
Peann3oBBIBaThE BOCIIUTATEIHHBIC
BO3MOYXHOCTH B Pa3JIUYHBIX BHJIAX
JESTEIIbHOCTH 00YJarOIIUXCs CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
CIIyIIAHWE W aHAJIU3 BBICTYIUICHUM CBOMX
TOBApHILEH,

MIPHUBJIEKATh BHUMAaHHUE 00YUYaOIIUXCS K
[IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha
YPOKE SBJIEHUM, TOHSITHH,

IIPUEMOB
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Hroro no pazneny

Pa3zgen 4. KBAHTOBAS ®PU3UKA

11 KopnyckynspHo-
' BOJIHOBOU JTyalu3M

15

0

myschool.edu.ru

www.yaklass.ru

OpraHU30BBIBATh Pa0OTy 00YUAIOIIUXCS
C COIMAJIBHO 3HAYMMON MH(OpMaruen
I10 TTIOBOJY MOJIy4a€MOM Ha YPOKeE
COLIMAIBHO 3HAYMMOMN HH(pOpMAIH —
00cyX1aTh, BBICKa3bIBATh MHEHUE;
Hcmoap30BaTh BOCIIUTATEIbLHBIE
BO3MOXKHOCTH

COJIepKaHUs y4eOHOTo IpeIMeTa Yepes
10100p COOTBETCTBYIOIUX TEKCTOB IS
YTEHH, 3a0a4 I

perieHus1, mpOOJIEeMHBIX CUTYAIMH JIJIst

00CyXIeHUS B KJlacce

4.2 dusuka aroma

0

myschool.edu.ru

www.yaklass.ru

Peanmu3oBBIBAaTL BOCIIUTATEIILHEIE
BO3MOXHOCTH B Pa3/IMYHBIX BUJAaX
JESITETLHOCTH 00YUYaIOIIUXCSI CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
BBIBOJIbI 1

JIOKa3aTeIbCTBO (POPMYII, aHATTU3
bopMyi, peleHne TeKCTOBBIX

KOJIMYCCTBCHHBIX N KAYCCTBCHHBIX
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4.3

®u3rKa aTOMHOTO 4/1pa U

SJICMCHTAPHBIX YaCTHUIL]

0

myschool.edu.ru

www.yaklass.ru

3a/1a4, BEIIOJHEHUE 3aJaHui 110
pa3rpaHUYCHUIO OHATHUH,
Opranu30BBIBaTh AJII 00YYAIOMIUXCS
CUTYaIMi KOHTPOJIS U OLICHKHU (KaK
y4eOHBIX TOCTUKEHUN OTMETKAMHU, TaK U
MOpaJIbHbIX, HDABCTBEHHBIX,

IrpaXXaaHCKUX HOCTYHKOB)

Peanu3oBbiBaTh BOCIIUTATEIbHBIC
BO3MOXXHOCTH B Pa3JIUYHBIX BUJIAX
JEeSITeTHHOCTH 00YUYarOIIMUXCsl HA OCHOBE
BOCTIPUSTHS DJICMCHTOB
JNEHCTBUTENBHOCTH: aHAJIN3 IPOOIEMHBIX
CUTYyaLuH,
Hcnonb3oBath BocUTaTeIbHBIC
BO3MOYXHOCTH
coJiepkaHusi yueOHOTO TIpeIMeTa
yepe3 NoA00p COOTBETCTBYIOLINX
TEKCTOB JJIsl YT€HUs, 3a7a4 AJIs
peIIeHus, IPOOJIEMHBIX CUTYAIUH JIJIs
00CyXIeHHS B KJIacce;

YCTaHaBIMBAThH JOBEPUTEIbHBIC

OTHOILICHUA MCKAY YUUTCIIEM U
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Uroro no pazgeny

25

00y4aromuMucsi, CHOCOOCTBYIOLIIX
HO3UTUBHOMY BOCHPHSITHIO YYalIUMHCS

TpeOOBaHUH U MPOCKO YUUTENSA

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

DNeMEeHTHl aCTPOHOMUU U

acTpou3uKH

12 1 0

myschool.edu.ru

www.yaklass.ru

MoOYyXIaTh OOYJAIOIIMXCS COOTIOAATh
Ha ypOKe

OOIIECTIPUHATHIE HOPMBI TIOBEACHUS,
npaBuiia OOLICHHS CO CTAPIINMHU
(yuuTensiMu) U CBEpCTHUKAMU
(oOyuarommmucs);

Peanm3oBbIBaTH BOCIIUTATEIBHBIC
BO3MO>XHOCTH B Pa3NTUYHBIX BHJIAX
JeSITeIbHOCTH 00yUarOIUXCsl CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
CaMOCTOSsITeNIbHAS

pabota ¢ yueOHMKOM, paboTa ¢ Hay4HO-
HOMYJSIPHOM TUTEpaTypoii, 0T60p U
CpaBHEHHE MaTepHasa 1o

HECKOJIBKMM UCTOYHHUKaAM

Hroro no pazneny

12

Paznea 6. PUSUNUYECKUN MPAKTUKYM
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Opranu3oBBIBaTh IS O0YJAFOIIHXCS
CUTYallMil KOHTPOJIA U OLIEHKH (KaK
y4eOHBIX JOCTH)KEHUH OTMETKAaMU, TaK 1
MOPaJIbHBIX, HDABCTBEHHBIX,
IPaXKJAHCKHUX MTOCTYIIKOB),

MoOYyXIaTh OOYJArOIINXCS COOTIOAATh

Ha ypOKe
myschool.edu.ru OOIEIPUHSTHIC HOPMBI TIOBEIICHHS,
6.1 Ou3NYECKnil MPaKTHKYyM 16 0 16 www.yaklass.ru npaBuiia OOIICHHUS CO CTAPIIUMHU

(yuuTensiMu) U CBEPCTHUKAMU
(oOyyarormummucs),
WHUIIUUPOBATH O0yUJAIOIIUXCS K
00CyXIEHUIO,
BBICKA3bIBAHUIO CBOETO MHEHUS,
BBIPa0OTKE CBOETr0 K OTHOIICHHUS 110
MOBOJly NOJIy4aeMOW Ha YpOKe

COLIMATILHO 3HAUYMMOM HH(pOpManuu

Hroro no paszneny 16

Paznesn 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u myschool.edu.ru OpraHu30BBIBATh IJIs1 00YJIAIOIINXCS
7.1 0000111eHIE TIPEAMETHOTO 15 1 0 www.yaklass.ru CUTYaIlMil KOHTPOJISA U OLIEHKH (KaK
COJIepKaHHUS U OIBITA y4eOHBIX JOCTHKEHUI OTMETKaMH, TaK U
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JeATEeTbHOCTH,
pUOOPETEHHOTO MTPU
U3YYEeHUHU Kypca GU3UKU

10 — 11 xitaccos

MOPaJIbHBIX, HDABCTBEHHBIX,
Ipa)x/IaHCKUX MOCTYIKOB),
Hcnonp30BaTh BOCIHUTATEIbHBIC
BO3MO>KHOCTH

CoZIepKaHus y4eOHOTo MpeMeTa yepe3

HOI[60p COOTBETCTBYIOIIIMX TCKCTOB IJIA

YTEHUS, 3a]1a4 1151

pelIeHus, TPOOJIEMHBIX CHUTYAIUH JIIs
00CyXIeHUS B KJIacce;

[TpuMeHsTh HAa YPOKE HHTEPAKTHBHBIC
dbopMbI pabOTHI ¢ 00 YUAIOIIIUMUCS:
JTUCKYCCHH, KOTOPBIC TAIOT
00ydJaronMcs BO3MOKHOCTh
MPUOOPECTH OMBIT BEICHUS

KOHCTPYKTUBHOI'O JUajiora

Wroro no pazneny 15
moOyX1aTh OOYJAIOIINXCS COOTIOAATh
Ha ypOKe
myschool.edu.ru
OOIIETPUHATHIE HOPMBI TIOBEICHUS,
PesepBHOE Bpems 10 0 www.yaklass.ru

npaBuia OOLIEHHUS CO CTAPIIUMU
(yuuTensiMu) U CBEPCTHUKAMU

(oOy4arommmucst)
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OpraHU30BBIBATH PA0OOTy 00yYAIOIIUXCS
C COIMAJIPHO 3HAYMMON MH(OpMaIuen
I10 TIOBOJTY MOJTy4aeMOi Ha ypOKe
COLIMAIbHO 3HAYMMOUN HH(pOpMAIH —

06C}’)KI[21TB, BBICKa3bIBaTb MHCHUC

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

170

16
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Ousnka. Konebanmsa m Bomdbl, 11 knace/Msaxwmmes I8, CunsaxoB A.3., OOmiecTtBo
COTpaHUYCHHOW OTBETCTBEHHOCTHIO «JIpoda»; AkimoHepHoe oOmecTBo «l3mareascTBo
«IIpocBemienue

Ousnka. Konebanusa m Bonnbl, 10 kmacc/Msaxwumie I'.5., CunakoB A.3., OOmiectBo
COrpaHMYEHHON OTBETCTBEHHOCTHIO «Jlpoda»; AxmumoHepHoe oOmecTBo «l31aTeNnbCTBO
«IIpocBemienue

Oduzuka. DnekrponuHamuka, 10-11 kmaccel/ Msakumes [.5., CunskoB A.3., OOmiecTBo
COTPaHUYCHHOW OTBETCTBEHHOCTHIO «Jlpoda»; AkmuoHepHOe o6mecTBo «M3marenbcTBo
«IIpocsemienne»

®dusuka. MonekynsapHas ¢usznuka. Tepmonunamuka, 10 kinace/ Makumes I'.4., CunsikoB A.3.,
OOmecTBO  COTPaHWYEHHON OTBETCTBEHHOCTHIO  «JIpoday; AkuuoHepHOEe 0OIIECTBO

«M3nmarenscTBO «lIpocBemenune»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

A.I1. PermkeBuu. CoopHuk 3aaa4 1o ¢usuke. Mocksa, Jpoda.

Coopuauk 3amau mo ¢usuke i1 9 — 11 xmaccoB. CocraButens ['.H. CremanoBa. M.:
«IIpocsemeHune».

I0.A. CaypoB. ®usuka. Iloypounsie paszpabotku. 10 xmacc. Ilocobue s
o0mieoOpazoBarenbHBIX opranu3anuii. Mocksa. [IpocBernierue.

I0.A. CaypoB. ®wusuka. Iloypounsie paspadorku. 11 kmacc. Ilocobue musa
o0mieo0Opa3oBarenbHbIX OpraHu3zauuid. ba3oBelii u  yriiyOneHHBIH ypoBeHb. MoCKBa.
IIpocsenienue.

COOpHHMK TECTOBBIX 3aJIaHUM JIJIST TEMATHYECKOTO U UTOTOBOTO KoHTposisa. dusnka 10 kiacc.
M.: «MnTemnexr-LienTpy,

C.M. Anppromeukns, A.C. CnyxaeBckuil. @usuka. «KOHCTpYKTOp» CaMOCTOSITENIbHBIX U

KOHTPOJBHBIX paboT. 10 — 11 kmacchl.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
myschool.edu.ru

www.yaklass.ru
phys-ege.sdamgia.ru
http://www.en.edu.ru



