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NOSACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma mo ydebHomy npeamery «Duszmka» Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE:
-  @enepa’dbHOr0 TrOCYIApPCTBEHHOTO OOpa30BaTENbHOIO CTaHIApTa CPEOHEro  OOIIero
00pa3oBaHus, YTBEPKIASHHOTO MpHKa3oM MUHUCTEpCTBa oOpasoBaHusi U Hayku PD ot 17
mast 2012 . Ne 413 (c usmenenusimu u gononHenusmn) (gaisee — ®I'OC COO);
-  @epnepanbHO  00pa3oOBATEIIBHOW MPOrpaMMbI  CpEeIHEro o0mero oOpa3oBaHUS,
YTBEpKJI€HHOU ITpruKa3oM MunucrepctBa npocsernienuss PO ot 18 mas 2023 r. No 371;
- Ycraa MBOY «1O Ne 10»;
- OCHOBHO¥ 00pa3oBaTeNbHON MPOTPaMMBI cpenHero obmiero oopazoBanus MbOY «11O NelOy;
- Paboueii mporpammer Boctiutanust MBOY «11O Nel0y;
- [lonoxenust o pabouux nMporpaMmax.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «®U3UKA»

Conepxkanre mporpaMMmbl MO (U3MKE HAIPaBICHO Ha (POPMUPOBAHHE E€CTECTBEHHO-HAYUYHOU
KapTUHBI Mupa oOydaromuxcst 10—11 kmaccoB npu o0yyeHnn ux pusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO mojaxoaa. [Iporpamma 1o (QHU3UKE COOTBETCTBYET
tpeboBanusaM ®I'OC COO K mIaHUpPyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynpTaTaM OOyueHHus, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh pPEaU3alMH MEKIPEAMETHBIX
CBs3eM (U3MKU C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpenmeTamu. B Heil ompenensiorcs
OCHOBHbBIE 1IeJIM U3ydeHUsi (GU3UKU Ha YpOBHE CpeqHero olmiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

dusnka Kak Hayka o Hamboyiee OOIIMX 3aKOHAX IMPHUPOJBI, BBICTyMas B Ka4eCTBE Y4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAaHUN 00 OKpYXKarolleM MUpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpAa3yIOMMUA JJisi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, Ouonoruedt, pusudyeckoi reorpadueid m actpoHoMmuel. Vcmonp3oBaHWe W aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3ydenue ¢pu3nku BHOCUT OCHOBHOM BKJIAJ B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ [MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoOBy kypca ¢u3uku Ans ypoBHS cpeaHero oOimiero oOpa3oBaHUsSI TOJOXKEH pAl UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoes yenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBMM C HeH MaTepuasl Kypca (uU3MKM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanmuzanus mpeanoyaraeT HCIOJb30BaHUE TYMaHUTAPHOTO
noTeHnMana GU3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (U3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU U KOJIOTHYECKIUMHU MPOOIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku npeamnonaraet 3HaKOMCTBO C IIIUPOKUM KPYyroMm
TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUI N3yUYEHHBIX TEOPUI U 3aKOHOB.

HUoes aKonocuzayuu PCAIU3yCTCA MOCPCACTBOM BBCACHUA 3JICMCHTOB COACPIKAHUA, HOCBHH_[éHHLIX
OKOJOTHYCCKHUM Hp06JIeMaM COBPCMCHHOCTH, KOTOPBIC CBA3AHBI C PA3BUTHUCM TCXHUKU U



TEXHOJIOTHH, a Takke OOCYKICHHS TMpoOJIeM pPalUOHATIBHOTO TPHUPOJIONONb30BAHUSI U
9KOJIOTMYECKOH 6€30aCHOCTH.

CrepHEBBIMH 3JI€MEHTaMH Kypca (PU3HKH Ha YPOBHE CPEJHEr0 00I1ero 00pa3oBaHus SBIISIOTCS
¢usnveckue teopuu (POpMHpPOBAHME MPEACTABICHUNA O CTPYKType MOCTPOSHHS (HU3NUYECKOM
TEOpHH, posid (YyHIAMEHTAIBHBIX 3aKOHOB M NPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O
MPUPOJIe, TPAHULIAX TPUMEHUMOCTH TEOPHH, JUIS ONMHCAHHUS €CTECTBEHHO-HAYYHBIX SBICHUN H
MIPOIIECCOB).

CuCTeMHO-JIITETPHOCTHBIN TMOJIX0A B Kypce (U3UKU peam3yercsl MpekAe BCero 3a CUuéT
OpraHu3alluy SKCIIEPUMEHTAILHON JEesITebHOCTH oOydaronuxcs. Jias 6a30Boro ypoBHsI Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BriaeneHne B ykazaHHOM IepedHe JIaOOpaTOpPHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'H)HOFO
rpolecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHus! kaOuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJICHHE OOYy4alOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEPEHMS,
HCcCJIe10BaHUA 3aBHUCHMOCTEH (1)I/I3I/I‘IGCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IPOBEPKE
MMPCATOKCHHBIX TUIIOTE3.

Boabmoe BHMMaHue YACTACTCA PCUHICHUTIO paC‘-IéTHI)IX N KAQUYECTBCHHBIX 3a1a4. HpI/I 9TOM JIs1
pacUéTHBIX 3aJa4 MPUOPUTETOM SIBJISIOTCS 3aJa4d C SBHO 3aJIaHHOW (DM3MUYECKOW MOJICIBIO,
MTO3BOJISIFOIIME TIPUMEHSATh W3YUEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszelia
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. I[J'ISI KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SABJIAIFOTCS 3aJaHUA Ha o0BsACHEHHE IIPOTCKaHUA (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U mponeccoB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJIENH Ui CHTYallduu TMPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmMu ®PI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOECIIEYCHHIO
y4aeOHOTO TpoIiecca 0a30BbIi ypoBEHb Kypca (pM3MKH HA YPOBHE CPEAHETO 00IIero o0pa3oBaHus
JOJKeH M3ydaTbCcsl B YCJIOBHSX IMpEeIMETHOro KaOuHeTa (U3MKM WIM B  YCIOBHAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIro LUKIA. B kabuHere Qu3uku
JOJKHO OBbITh HeoOxoaumoe J1abopaTopHOEe OOOpYyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
mporpaMMme 1o (QHU3MKEe YYEHHMYECKHX MPAKTUUYECKUX paboT U JEeMOHCTPAalMOHHOE
00opyI0BaHKE.

JlemoHcTpalMoHHOE 000pyaoBaHue GOPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOECIHeYrMBaeT IIOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMme Mo (Qusuke
KIIFOYEBBIX JIEMOHCTPALUA JUIS  HUCCIENOBAaHUS HM3y4aeMbIX SIBJICHMH U  IPOIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe 000pyAOBaHUE ISl YUEHUYECKHX NPAKTHUECKUX PaboT (opMupyercss B BHIE
TEMaTUYeCKMX KOMIUIEKTOB M oOOecreynBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LIU(POBBIX TaOOpaTOPHil.

HEJIN U 3AJAYN U3YUYEHUSA YYEBHOI'O IIPE/IMETA «®U3UKA»

e (QopMupoBaHME HHTEpeca W CTPEMJICHHS OOYYaIOMIMXCS K HAYYHOMY M3YUEHHIO IIPHPOIBI,
pa3BUTHE UX MHTEJUIEKTYAIbHBIX 1 TBOPUECKUX CIIOCOOHOCTEH;

o Pa3sBUTUC HpCI[CTaBHCHI/Iﬁ O HAYYHOM MCTO/JC MO3HAHUA U (l)OpMI/IpOBaHI/Ie HCCICA0BATCIBCKOIO
OTHOLICHHSA K OKPYXAIOIUM ABJICHUSM,

e (QopMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3YUYeHHs OCHOB CTPOCHHUS MaTepuu U
(yHIaMEeHTaIbHBIX 3aKOHOB (DU3HKH;



. q)OpMI/IpOBaHI/IC yMCHI/Iﬁ OOBSICHATE SIBJICHUS C UCIIOIL30BAHUEM q)HSPI‘lCCKI/IX 3HAHUHU U Hay4YHBbIX
JOKa3aTCIbCTB,

. q)OpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/II‘/'I 0 poiin (1)I/I3I/IKI/I U1 pa3BUTHA APYTrUX CCTCCTBCHHBLIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JloCTIDKEHHE ATHX Lielel 00ecTiednBaeTcsl pelieHneM CIEAYIOIMMX 3a/1a4 B IpoIecce U3yd4eHUs
Kypca (pU3UKK HA YPOBHE CPEIHEro OOIIero 00pa3oBaHuUs:

e MPUOOpETEHHE CUCTEMBbI 3HAHMK 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJIIOUasi MEXaHHMKY, MOJEKYISAPHYIO (QH3HKY, ODJIEKTPOAWHAMUKY, KBAaHTOBYIO (QH3UKYy U
3JIEMEHTBI aCTPOUBUKH;

e (opMuUpOBaHHE YMEHUU TNPUMEHITh TEOPETUYCCKHE 3HAHUSA JJIS OOBACHEHHS (HU3UYSCKHUX
SIBJIEHUW B IPUPOJIE U IJI IPUHATUSA IPAKTUUECKUX PEIIEHUN B IOBCEIHEBHOMN KU3HU;

e  OCBOEGHHE CITIOCOOOB PEIICHHS PA3IMYHBIX 3314 C SIBHO 33/IaHHON (PU3NYECKON MOJENbIo, 3aj1ad,
MOJPa3yMEBAIOIINX CaMOCTOSTENBHOE CO3JaHHe (U3MUECKON MOJIENH, aJeKBaTHOW YCIOBHSM
3aj1a4u;

e TMoHMMaHHe (HU3UYECKHMX OCHOB M NPUHIWIOB JIEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOIECCOB, MX BIHUSHUS Ha OKPY)KAIOIIYIO CPEIY;

e OBJAJCHHEC METOJAMU CaMOCTOSTENFHOTO IUIAHWPOBAHUS W TIPOBEACHUS  (PU3MUECKUX
SKCIIEPUMEHTOB, aHajW3a M WHTEPIpETalui WHQPOPMAIIUH, ONPEICICHHUs] JOCTOBEPHOCTH
MTOJTy4€HHOTO Pe3yNbTaTa;

e CO3J]aHHE YCIOBHH JUJIA Pa3BUTUA YMEHUW MPOEKTHO-UCCIENOBATENbCKOM, TBOPUYECKON
JIESTENBHOCTH.

BOCIIUTATEJIbHBINA IOTEHIIUAJ YYEBHOI'O IIPEJMETA «®u3uka»
peanmn3yercs uepes:

- TpUBJICYCHHE BHUMAaHUS OOYYaroIIMXCS K IIEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHU3alMI0 PabOThI C TTOJIy9aeMOi Ha YPOKE COMATILHO 3HAUMMOW MH(POpMAIHEH —
WHULMUPOBaHUE €€ 00CYK/IeHUs, BbICKAa3bIBaHUs 00YUaIOUIUMUCS CBOETO MHEHHUSI 110 €€ MOBOJY,
BBIPA0OTKU CBOErO OTHOIIEHUS K HEW; - M0JA00p COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHUS, 3a7a4
MHTEPECHBIX MO COAEPKaHMI0, OOTaThie UACSIMH, UMEIOIINE HECKOJIBKO CIIOCOOOB PEIICHHUS.

MECTO YYEBHOT'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIVIAHE

Ha usyuenue ¢usuku (0a30BbIil YpOBEHb) Ha ypOBHE cpeAHero oOmiero oOpasoBanus B 10A
KJacce (coruaabHO-3KOHOMHUYECKHi) oTBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 4Jaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

Ha usyuenue ¢usuku (yrnyOneHHbIH ypoBEHb) Ha YpOBHE cpeaHero obiero oopasosanus B 10b
Klacce (ectecTBeHHO-HayuHbI) oTBomauTcst 204 yaca: B 10 kmacce — 102 wyaca (3 waca B
Hezento), B 11 xmacce — 102 gaca (3 yaca B HeJiento).

Y4yeOHO-MeTOAUYECKNH KOMILJIEKC.
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Conep:xkanue yueOHOro nmpeamera.
10 KJIACC
Paznen 1. ®u3znka 1 MeTOAbI HAYYHOT0 MO3HAHUS

®uznka — HayKa o npupone. HayuHble MeTObl MO3HAHUS OKpYXarolero Mupa. Poib skcriepumeHTa u
TEOPHH B TIpoIecce MTO3HAHMS IPUPOJIBL. IKCIIEPUMEHT B (hU3HKE.

MonenupoBanue (QU3NYECKUX SBJICHUW W TporieccoB. Haydnwie rumore3sl. du3mdeckwe 3aKOHBI U
TeopuH. [ 'paHUIBI TPUMEHUMOCTH (PUZNIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBUA.

Ponb u Mecto ¢usuku B (HOPMHUPOBAHMM COBPEMEHHOM HAyYHOH KapTHHBI MHpa, B IMPaKTHUYECKOH
JESTEIBHOCTHU JIOIEH.

Jlemoncmpayuu

Amnasnorossie 1 TH(QPOBBIC H3MEPUTENBHBIEC TPUOOPHI, KOMIIBIOTEPHBIC TATIHKH.
Pazagen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuKeHHE. OTHOCHTENBHOCTh MEXAaHHYECKOro JBIbKeHHs. Cucrema oTcuéra.
TpaekTopusi.

[lepemenienue, ckopocTb (CpeAHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepuaIbHOU
TOYKH, UX IPOEKLUHU HA OCH CUCTEMBI KoopAuHAT. CloKeHHE MepEeMELICHUH U CIIOKEHHE CKOPOCTEH.

PaBHOMEepHOE M PaBHOYCKOpEHHOE MpPSMOIUHENHHOE ABMXeHHue. I'paduku 3aBHCHMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U NEPEMELEHNS MaTepHUaIbHOW TOYKH OT BPEMEHHU.

CBobOoaHoOe majienne. Y CKOpeHre CBOOOTHOTO a ISHHSL.

Kpusonuneiinoe nmxenne. Jprxenne MaTepuaibHON TOUKU IO OKPYKHOCTHU € IIOCTOSIHHOW 110 MOJYJTIO
CKOPOCTBIO.  YTJIOBasg CKOpPOCTb, JIMHEHHas ckopoctb. Ilepmog wu  wacrora  oOpareHwus.
LenTpocTpeMuTenbHOE YCKOPEHUE.

TexHudeckne ycTpoHCTBa M MPaKTHYECKOE MPUMEHEHHE: CIUAOMETpP, IBHKEHHE CHAPAIOB, LEMHBIE U
pEMEHHBIE NTepelauH.

Lemoncmpayuu
Mopens cucTeMbl 0TCUETa, WIUTFOCTPALUs KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUSL.

HpeO6paSOBaHI/IC I[BI/I)KCHI/Iﬁ C UCTIOJIB30BAHUECM MPOCTHIX MCXaHNU3MOB.



[NaneHue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGumonenue nmkeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
Uzmepenue yckopeHus CBOOOAHOTO MaACHHS.

HampagiieHue CkopoCTH MPH IBUKESHUU TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomoi

N3ydenne HepaBHOMEPHOI'O JIBHXKECHUS C LIEBIO ONpPEe/ICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXKIY MyTSIMH, MPOMIECHHBIMH TEIOM 32 IIOCIElIOBaTENbHbIE paBHBIE
MIPOMEXKYTKH BPpEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUU C HAYaJIbHOW CKOPOCTBIO, PaBHOM HYIIO.

N3yuyenune NBM>KEHHUS IIAPUKA B BA3KOU JKMJIKOCTH.

Wzydenue nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun orHocutensHOCTH 'anmunes. Ilepseiii 3akoH Herorona. MHeprnanpHble CUCTEMBI OTCUETA.

Macca tenma. Cwma. [IpuHnnn cymeprno3urnuu cuil. Bropoit 3akor HeloToHA 11 MaTtepuaibHOW TOUKH.
Tperuii 3akoH Hpr0TOHA AJ11 MaTEPUAIIBHBIX TOYEK.

3akoH BcemupHoro TsroreHus. Cuna TsokecTH. IlepBast kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec rena.

Tpernmne. Bunmsl Tperus (IMoKos, cKoimkkeHHs, kadeHus). Cuma tpeHus. Cyxoe Tpenme. Cuiia TpeHUS
CKOJIbKEHHS M cuia TpeHus mokosi. Ko durnuenT tpenus. Cuia COMPOTUBIICHYSI IPH IBUKCHUH TeNa B
KUJIKOCTH HJTH Tas3e.

[HocrymarensHOE U BpalaTenbHOE IBHKEHHE a0COMIOTHO TBEPAOTO Tema.
MoOMEHT cuJibl OTHOCUTENBHO OCH BpallieHus. [1nedo cumnbl. YciioBus paBHOBECUS TBEPJIOTO TeNa.

TexHuueckne YCTPONCTBA M INPAKTHYECKOE NPUMEHEHHE: IOALIMITHUKU, IBM)KEHUE HCKYCCTBEHHBIX
CILyTHUKOB.

Lemoncmpayuu

SIBiieHME UHEPIIVH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOLIUX TEMN.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxeHue cui.

3aBHCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(OopMaIium.
Hesecomocts. Bec Tena npu ycKOpeHHOM MoabEMeE U MaICHHH.
CpaBHEHME CHII TPEHUS TIOKOsI, KAUEHUS U CKOJIBKEHHUS.
VYcnoBus paBHOBecHs TBEPOro Tena. Bunael paBHOBeCH .
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomvi
Uzyuenne nBuxenus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAKOIIMX B MPYXHHE U PE3UMHOBOM 00pasiie, OT MX
e opMaIum.



HccnenoBanue YCJIOBI/II;'I paBHOBECHUA TBép):[OFO T€J1a, UMCIOIICTO OCh BpAallICHUA.
Tema 3. 3axonbl CoXpanenus 6 MEXanuke

I/IMHyJ'II)C MaTepI/IaJ'H)HOI‘/'I TOYKH (Teﬂa), CHUCTCMbI MAaTCPpUAJIBLHBIX TOYCK. I/IMHyJ'II)C CHJIBI U1 U3MCHCHUC
HUMITYJIbCa TClla. 3aKkoH COXpaHCHUS UMITYJIbCA. PeakTuBHOE JBMXCHHUE.

Pa6ora cubl. MOIIHOCTB CHITBI.
Kunernyeckas sHeprust MaTepralbHON TOUKH. Teopema 00 U3MEHEHHH KHHETUYECKON YHEPTHH.

[lorenunanbHass SHeprus. [loTeHumManbHass OSHEPrHs  ynpyro Je(OpMHUPOBAHHOW  MPY>KHHEI.
[orenuunanbHas SHEprus Teiaa BOIM3U ITOBEPXHOCTH 3EMIIH.

[loreHnnanbHble W HEMOTEHIMANbHBIE CUibl. CBS3b Pa0OTHl HEMOTEHIHMANBHBIX CHJI C H3MEHEHHEM
MEXaHWYeCKON IHEPTUH CUCTEMBI TeJl. 3aKOH COXpPAaHEHMSI MEXaHUYECKON IHEPTUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJAOMET, KOINEp, IPYXKUHHBIM IUCTONET,
JIBUYKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYIIbCA.

PeakTnBHOE IBHKEHHE.

[lepexon mMOTEeHIMATBFHON YHEPTUU B KWHETUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

Nzyuenne abCOMOTHO HEYIPYTOro yapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanne cBsi3u pabOTBl CHIBI C HM3MEHEHHEM MEXaHWYECKOW OJHEPIruu Tela Ha IpHuMepe
pacTsKEHHUS pe3NHOBOT'O JKT'yTa.

Paznen 3. MouiekyJsipuas pu3uKa 4 TEpMOANHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHHUS MOJIEKYIIPHO-KHHETHYECKOW TEOPUH M MX ONBITHOE 00O0CHOBaHHE. bpoyHOBCKOE
nerkenne. Auddysus. Xapakrep ABWKEHHS W B3aUMOACHCTBHUS YaCTHI] BemecTBa. Monenn CTpoeHus
ra3oB, >KHIKOCTEH W TBEPABIX TET U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHX Momeiei. Macca u
pa3mepsl monekyi. KonnuectBo Benectna. IlocTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temnepatyp Llenscust.

Mogenp nneansHoro rasza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KMHETHYECKON TEOpHUH HMICANTbHOTO rasa.
AOcomoTHas TeMIepaTtypa Kak Mepa CpeiHed KWHETHYeCKOW SHEPTUU TEIJIOBOIO IBUIKCHHUS YaCTHILL
raza. Illkana temnepatyp KenbBuHa. I'a3zoBrie 3akoHbl. YpaBHeHue MenzaeneeBa—Kianeiipona. 3akoH
Hanbsrona. M3omporeccsl B HMIeajJbHOM ras3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe
MpeACTaBIEHNE U30IIPOLIECCOB: H30TEPMA, H30X0pa, n300apa.

TexHUYeckne yCcTpoHCTBA U MMPAKTUIECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.
Lemoncmpayuu

OnbITH, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHME BEIIeCcTBA, Qororpaduu MOIEKYln OpraHMYECKHX
COEIUHEHUI.

OmnbITe 10 JUQQY3UH KUAKOCTEH 1 Ta30B.
Mogaenb OpOyHOBCKOTO JBHKEHHUS.

Mognens onsita IlITepHa.



OMBITHL, JOKA3BIBAIOLIUE CYIIIECTBOBAHUE MEKMOIIEKYISIPHOTO B3aUMOICHCTBHUSL.
Mopnens, WLTIOCTpUpYIOLIAs MPUPOAY AABICHUS ra3a Ha CTEHKU COCya.

OMNBITHL, WLTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJICATbHOTO Ia3a, U30IMPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

Omnpenenenrie Macchl BO3AyXa B KIIACCHOW KOMHATE Ha OCHOBE W3MEpEHH 00bEMa KOMHATHI, IABJICHUS H
TeMIepaTyphl BO3yxa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY ITapaMeTpaMH COCTOSHUS pa3pekeHHOr o rasa.
Tema 2. Ocnogvt mepmoounamuru

Tepmonunamudeckass cucrema. BHyTpeHHSSI SHEprus TEPMOJMHAMHUYECKOW CHCTEMBI M CIHOCOOBI €€
n3MeneHus. KonmudectBo TeruioTel U pabora. BHYTpeHHsISI 3HEprHsi OJHOATOMHOTO HJICAILHOTO Ta3a.
Buns! Tenonepenaydn: TEMIONPOBOJAHOCTh, KOHBEKIMS, U3IyUEHHE. Y IeJIbHAs TEINIOEMKOCTD BEIIECTBA.
KonuuecTBo TEIIOTHI IIpH TEIIONepenaye.

[oustie 006 aamabatHOM Tporecce. [lepBblii 3akOH TepMOAWHAMHKH. [IprMeHeHue IMepBOro 3aKoHa
TEpPMOJIMHAMUKH K H30mpoieccaM. [ padudeckast nHTeprnperamnus paboTh rasa.

Bropoii 3akon TepmomnHaMuKki. HeoOpaTuMOCTh TIPOIIECCOB B IPUPOJE.

TennoBeie MamuHbl. [IpHHIMIEL IEWCTBUS TEMIOBBIX MaimuH. [IpeoOpa3oBaHusi HEPTHH B TEIUIOBBIX
ManmHax. Koaddunuent nonesnoro aefictBus terooit Mammubl. [k KapHo n ero koaddumment
MIOJIE3HOTO JIEHCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TETIODHEPT €THUKH.

TexHnyeckne ycTpoWCTBa M MPaKTHYECKOE MPHMEHEHHe: ABUTATElb BHYTPEHHErO CrOpaHus, ObITOBOU
XOJOAWIBFHUK, KOHTUITHOHED.

Jlemoncmpayuu

N3menenne BHyTpEeHHEH JHEPruM Tena TpPW COBEPIIEHHH PaOOTHI: BBUIET MPOOKKW W3 OYTHUIKM MOI
NEHCTBHEM  CXKaToro BO3Ayxa, HarpeBanue »d>upa B JaTyHHOWM TpyOKe MyTEM TpEHUS
(BHICOIEMOHCTPAITHS).

N3menenne BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tea MpH TeIionepeaaqe.

OmnbIT 10 aAMa0aTHOMY PACIIMPEHHUIO BO3MyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.
Yyenuueckuii sxcnepumenm, 1abopamopruie pabomul

N3mepenne yneabHOU TEI0EMKOCTH.

Tema 3. Azpezammnute cocmoanusa eeuiecmea. Mazosvie nepexoont

[TapooOpa3oBanue u xkoHaeHcauus. Mcnapenne n kuneHne. AOCONIOTHAS U OTHOCHUTENbHAS BIa>KHOCTD
Bo3ayxa. HaceieHHsIi nmap. Y aenpHas Temiora napoodpa3oBaHusl. 3aBUCUMOCTb TEeMIIEpaTyphl KHUIIEHHS
OT JIaBJICHUSL.

Teépnoe Tteno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KpHCTALIOB. JKujkue
kpuctaiuisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpucrammm3anus. Y aeabHas TeryioTa IUTaBIIeHMs.
Cybnumarusi.

YpaBHeHHe TEIIOBOro OamaHca.

Texauueckue yCTpOfICTBa U IPAKTUYCCKOC MNPUMCHCHHUC: THUI'POMETP U IICUXPOMCTP, KaJOpUMCETP,
TEXHOJIOTHUHU MMOITYUCHH COBPEMCHHBIX MATCPHAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOI'MH.

Lemoncmpayuu

CBoliicTBa HACHIIIICHHBIX TAPOB.



Kumnenuve npy NOHWKEHHOM JIaBJICHUU.

Crioco0ObI U3MEPEHUST BIaXKHOCTH.

HaGuroenvie HarpeBaHUs U TUTABJICHUS KPUCTALTHYECKOT'0 BEIIECTRA.
JleMOHCTpaIus KpUCTalIoB.,

Yuenuueckuii sxcnepumenm, rabopamopvie pabomoi

WzMmepeHre OTHOCHTENBHON BIa)KHOCTH BO3IyXa.

Paznen 4. DaexkTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzanus Ten. ONeKTpuuYecKuil 3apsna. J[Ba Bupa osnexTpuyeckux 3apsaoB. [IpoBomHuKH,
JTUBJIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHHS AJIEKTPUUECKOro 3apsa/a.

BzanmoneiictBue 3apsgoB. 3akoH Kymona. TodeuHBIN AIEKTPUYECKUN 3apsia. DJNEKTPUUECKOE IIOJIe.
HanpsbkénHocTs  anekrpuyeckoro nons. [IpuHuun cyneprno3unuy  IEKTpUYECKUX Iosied. JInHum
HaNpsHKEHHOCTH 3JIEKTPUYECKOTO TOJS.

PabGora cun anexrpocratrueckoro mojs. Iloreniuman. PasHocTe mnoreHiuanoB. I[IpoBogHUKH
TUDJIEKTPUKH B DJIEKTPOCTATHYECKOM TToJie. JIMameKTprdeckast IpOHUIIaeMOCTb.

OnexTpoémkocTs. KoHIeHcaTop. DIeKTpPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEPrusl 3apsuKEHHOTO
KOH/IEHCATOPA.

TexHnyeckne  ycTpoiicTBA W TpPAKTUYECKOE  MPUMEHEHHE:  DIEKTPOCKOI,  JJIEKTPOMETD,
JMIEKTPOCTaTHUECKas 3alUTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHIICHCATOP, KOMHUPOBAJIBHBIN ammapar,
CTPYWUHBIN TIPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO M PUHIIMI ACUCTBUA JIEKTPOMETPA.
BzaumonelicTBrue HadIEKTPU30BAHHBIX TEl.
DIEKTPUIECKOE ITOJIEC 3aPSIKEHHBIX TEI.
[IpoBOIHUKY B AJIEKTPOCTATHUECKOM TIOJIE.
DJNeKTpocTaTHIECKast 3aIuTa.

JIVDIIEKTPUKH B 3IEKTPOCTATHYECKOM TIOIIE.

3aBUCHMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOHJIEHCATOpa OT TUIOMIAAN TUIACTHH, PACCTOSHUS MEXKTy HUMH
Y JFRJIEKTPUIECKOH IPOHUIIAaEMOCTH.

OHeprus 3apspKeHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomvi

Uzmepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEKTPUUYECKUI TOK. YCIOBUS CYIIECTBOBAHMS AJEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
ITocTosHHLBIN TOK.

Hampsokenue. 3akon OMa a7 ydacTka LEenHu.

BHCKTpI/I‘ICCKOG COIMPOTHUBJICHUC. y,Z[CJ'H:HOC COIMIPOTUBJICHUC BCIICCTBA. HOCJ’IGI[OBaTGHLHOG,
napajijieibHOC, CMCIIaHHOC COCIUHCHUC ITPOBOAHUKOB.



Pabota SJICKTPUYIECKOI'O TOKaA. 3akoH I[)KOYJ'ISI—.HCHIIa. MomHOoCTh SJICKTPUYCCKOI'0 TOKaA.

DNEKTPONBIDKYIIAsl CHJIa UM BHYTPEHHEE CONPOTUBICHHWE HCTOYHHMKA TOKAa. 3akoH OMa 1 MOJHOM
(3aMKHYTOI) AJIeKTpUYECcKOoi 1enu. KopoTkoe 3amMbikaHue.

ONeKTpOHHAsT NPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb CONpPOTHUBIEHUS METAIJIOB OT
TemnepaTypsl. CBEpXIIPOBOANMOCTb.

DNEeKTpUUEeCKUil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYIKOB.

[onynpoBoguuku. CoOcTBeHHass W IpHUMECHas MPOBOAMMOCTH MOIYNpoBOAHMKOB. CBoiicTBa P—N-
nepexona. [TomynpoBoJHUKOBBIE PHUOOPHI.

DNeKkTpuYecknii TOK B pacTBOpax M paciiiaBax 3JICKTPOIUTOB. DJIEKTPONUTHYECKAS IHCCOLUAIIHSL.
DNEKTPOITHU3.

OnexTpudeckuii TOK B ra3ax. CaMOCTOSTENBHBIA U HECAMOCTOSATENBHBIN pa3psia. Moxuus. [1na3ma.

TexHuueckne yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKU
TOKa, DJIEKTPOHATPEBATEIbHBIE TPUOOPHL, AIEKTPOOCBETUTENBHBIE MTPHOOPHI, TEPMOMETP COITPOTHUBIICHUS,
BaKyyMHBIH MO/, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN JIHOJI, TaTbBaHUKA.

Lemoncmpayuu
M3mepenne cuiibl TOKa M HAIPSDKEHUS.

3aBUCHMOCTD COIMPOTHUBJICHHUA LUIMHAPUYCCKUX IMPOBOAHUKOB OT MJIMHBI, IUIOIMAAXW ITOIIEPEYHOI'O
CCUCHHMA U MaTCpuraa.

CwmemanHOe COeAMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHne >IEKTPOIBIKYIEH CHiibl. KopoTkoe 3aMBIKaHHE TaJlbBaHMYECKOTO dDJIEMEHTa U
OLIEHKa BHYTPEHHET'0 COMPOTUBIICHNUA.

3aBUCUMOCTb COIIPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTE BO3yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

W3yuyeHre cMemaHHOrO COeIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpOABIDKYILEH CHIIBI HCTOUHUKA TOKA U €0 BHYTPEHHETO CONPOTHBIICHHUS.
HaGmonenue snexktponmsa.

Me:xnpeaMeTHbie CBSI3U

Uzyuenne xypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OocymIECTBISIETCS ¢ yYETOM CoJepiKaTelbHbIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTuKy, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHH.

Meofcnpe()/wemuble noHsAmusl, CBA3aHHBIC C U3YUYCHHUEM MCTOJ0OB HAYUYHOI'O ITO3HAHUSA: ABJICHUC, HaquBIﬁ
q)aKT, THUIIOTE34a, (’pmnqecxaﬂ BCJIMYMHA, 3aKOH, TCOpH, Ha6J'IIO,Z[CHI/Ie, IKCIICPUMCHT, MOJACIINPOBAHUC,
MOZACIIb, U3BMCPCHUC.

Mamemamuxka: pelieHre CUCTEMbl YpaBHEHHH, TuHelHas QpyHKIMs, mapaboia, runepoona, ux rpaduku u
CBOMCTBa, TPHUIOHOMETpHYECKHE (YHKIUHM: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MTPOEKLIMN Ha OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB.

buonozus: mexanndeckoe IBMKEHHE B KHBOH mpupoae, aud@ys3us, 0ocMocC, TEIIOOOMEH >KHMBBIX
OpraHu3MoB (BHJIbI TEIUIONEPENAaYH, TEIJIOBOE PABHOBECHUE), SJEKTPHUUECKHE SIBIICHHS B )KUBOH IIPUPOJE.



Xumus. AUCKPCTHOC CTPOCHHEC BCUICCTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BCHICCTBA, MOJIIpHasA
Macca, TCIIJIOBBIC CBOICTBa TBéleBIX TCII, JKHJIKOCTEH U ra3oB, DJJICKTPUYCCKHEC CBOICTBa MCTaJIJI0B,
QJICKTPOJIUTHUYECCKAd JUuCCoralsd, rajlbBaHuKa.

Teoepaghus: BIaxxHOCTh BO31lyXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHre ABMKCHUH C WUCIONB30BAHHEM MEXaHHU3MOB, YUET TPEHUS B TEXHHKE,
MOJIIIMITHUKY, MCIIONIb30BaHUE 3aKOHA COXpPaHEHHsS UMITyJbca B TEXHHKE (pakeTa, BOIOMET U JpyTue),
JBUTaTeldb BHYTPEHHEro CropaHus, mapoBas TypOuWHa, OBITOBOH XOJOAWIBHHK, KOHIUIIMOHED,
TEXHOJIOTUHU IOJIyYEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM UYHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
JNIEKTpOCcTaTHYEeCKas —3alluTa, 3a3eMJICHHE DJIEKTPOIPHOOPOB, KCEPOKC, CTPYHMHBIH  MpPUHTED,
ANIEKTPOHArPEBATENbHbIC TPUOOPHI, HIEKTPOOCBETUTENbHEBIE TPUOOPHI, TaIbBAHUKA.

11 KJIACC
Paznen 4. DjaekTpoanHaMHKa
Tema 3. Maznummnoe none. InekmpomazHumMHAas UHOYKYUA

ITocTosiHHbIE MarHUTHL. B3anMonelicTBuE TOCTOSIHHBIX MarHUTOB. MarHuTHoe noje. BekTop MarHuTHOM
UHIYKIUU. [[pUHIUT Cynepio3uiny MarHUTHBIX TToyied. JInHun MarHuTHON nHaykiuu. KaptrHa muHuit
MarHUTHOW MHYKIIMHU MOl TOCTOSHHBIX MAarHUTOB.

MarauTHOe Mojie MPOBOAHUKA C TOKOM. KapTuHa JMHUNA MHAYKIIMM MarHATHOrO TOJA JUIMHHOTO
MIPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBI[EBOIO IMPOBOJIHWKA, KATYmIKH ¢ TOKOM. OmnelT Dpcrena.
B3aumonelicTBrue MPOBOJAHUKOB C TOKOM.

Cuia Amriepa, €€ MOIyIJh M HallpaBJICHHUE.

Cua Jlopenna, e€ Moaynb B HampapiieHne. JIBHKCHIE 3apsHKCHHON YaCTHITHI B OJHOPOIHOM MarHUTHOM
nojie. Pabora cunel Jlopenia.

SIBneHne ANIEKTpOMArHUTHOW HMHIYKITMH. [IOTOK BEKTOpa MarHWTHOM WHIYKIMH. DJICKTPOABHKYIIAs
CHUIa MHAYKIIUHU. 3aKOH 3JIEKTPOMarHUTHON nHIyknu Dapases.

BuxpeBoe sieKTpHYecKoe Ioie. DJNEKTPOABIDKYINAS CHJIa HWHIYKIIUH B TIPOBOJHHKE, ABMKYIIEMCS
MOCTYTIATENhHO B OJHOPOJHOM MarHWTHOM TIOJIE.

ITpaBuno Jlenna.

WupyKkTrBHOCTS. SIBIIEHHE CAMOMHAYKIMH. DJIEKTPOABMKYILAS CUJIA CAMOMHIYKIIUH.
OHeprusi MarHUTHOTO OIS KaTYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJE.

Texauueckue yCTpOﬁCTBa U TNPAKTHYICCKOE IPUMEHCHHUE. IOCTOAHHBIE MarHuTbl, S3JICKTPOMArHUTEHI,
SJICKTPOABUTATEIIb, YCKOPHUTEIIN 3JIEMCHTAPHBIX YaCTUL, MHOAYKIIMOHHAA I1€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3EKTPOHHOI O TyYKa MArHUTHBIM TOJIEM.
JIvHWY MHIYKIMYA MarHUTHOTO TIOJIA.
BzaumogeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

HeiictBue cuibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.
SIBneHue 3MeKTPOMarHUTHON HHAYKLUH.

[Ipasuiio Jlenna.



3aBUCHMOCTb DJICKTPOIBUKYIIICH CHIIBI HHIYKIIMK OT CKOPOCTH W3MEH CHUSI MarHUTHOTO TIOTOKA.
SIBicHUE CAMOMHTYKITUH.

Yuenuueckuil sxcnepumenm, nabopamoprvie pabomul

W3ydenne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUS TOCTOSHHOINO MarHUTa Ha PaMKy C TOKOM.

Hccnenosanue ABJIEHUS 3JIEKTPOMAarHUTHOW MHTKIUY.

Pa3nen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u neKmpomazHumnole Koneoanus

KonebarensHas cucrema. CBoOOMHBIC MexaHUYeckue kKoiieOanus. ['apmonnyeckue konebanus. [lepuos,
YyacTora, aMIIuTyia u ¢aza konebanwii. [IpykuHHBII MasTHUK. MaTeMaTH4eCKHii MasTHUK. Y paBHEHHE
rapMOHHYECKHX KoneOanuil. [IpeBpaiieHne SHepruy Ipu rapMOHUYECKHX KOICOAHUSIX.

KonebarenpHbiit koHTYp. CBOOOJHBIE DJIEKTPOMATHUTHBIE KOJEOAHHWS B HICATBHOM KOJIEOATEIbHOM
KOHTYpe. AHAJIOTUsI MKy MEXaHUYECKUMH U JJIEKTPOMarHUTHBIMHU KonebaHusiMu. Popmyna TomcoHa.
3aKoH cOXpaHEeHHs YHEPTUH B UICAILHOM KOJIe0aTenbHOM KOHTYPE.

[IpencraBnenue o 3aTyxammux KoneOaHUSIX. BBIHyXIeHHbIE MexaHW4ecKkue KoieOaHus. Pe3onaHc.
BreiHyX/1€eHHBIE JIEKTPOMArHUTHBIE KOJTEOaHMS.

[lepemennsriii Tok. CHHYCOHIATIHHBINA TTEPEMEHHBIN TOK. MOIIHOCTH TEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JEICTBYIOIEE 3HAUECHHUE CUJIbI TOKA U HAIIPSDKECHUS.

Tpanchopmarop. IIpon3BoncTBo, mepenada u moTpedIeHHE DIEKTPUUECKOW SHEPTHH. DKOJOTHYECKHe
PHUCKH TIPH TPOU3BOJICTBE AIIEKTPOrHEpTun. KymbTypa HCIONb30BaHMUS 3IEKTPOIHEPTHH B TIOBCETHEBHON
KU3HU.

TexHuueckne YCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: DJJIEKTPUUYECKUH 3BOHOK, TE€HEpaTop
TIepEMEHHOr0 TOKa, JIMHUH AJIEKTPOIepeaaq.

Jemoncmpayuu

HccnenoBanne mapaMerpoB KojaeOaTENbHOW CUCTEMBI (IPYKUHHBIN FITH MaTEMaTHIECKUI MasTHUK).
HaGmonenne 3aTyxatonux KojeOaHni.

HccrnenoBanne CBONWCTB BBIHYKICHHBIX KOIEOaHMIA.

HaGmonenue pesonanca.

CBOOOAHBIE STEKTPOMATHUTHBIC KOJIEOaHNS.

OcnusmorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKA W HANpPSDKCHHS OT BPEMEHH) ISl DIICKTPOMATHUTHBIX
KoJeOaHuii.

Pe3onaHc npu nocneaoBaTeIbHOM COSIUHEHUH PE3UCTOPA, KATYIIKU HHIYKTUBHOCTH M KOHJIEHCATOPA.
Mogenb TUHUHU 3JEKTPOIEpPEeauH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomvi

HccnenoBanne 3aBUCHMOCTH NEPUOAA MAJIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl TPy3a.

HccnenoBanue mepeMEHHOr0 TOKa B IIEMH U3 MOCICAOBATEIbHO COSTUHEHHBIX KOHACHCATOPA, KATYIIKA U
pesucropa.

Tema 2. Mexanuueckue u 371eKmMpOMAZHUNHBLE GOTTHbL



MexaHHU4ecKue BOJIHBI, YCJIOBUA PaCIIPOCTPAHCHUA. HepI/IOH. CKOpOCTI) pacrpoCTpaHCHUusd W JIMHA
BOJIHEI. HOHGpe‘lHI)IC " IpOAOJIbHBIC BOJIHEI. I/IHTep(bepeHHI/Iﬂ nu I[I/Iq)paKHI/Iﬂ MEXaHUYCCKUX BOJIH.

3Byk. CkopocThb 3ByKa. I'poMKoCTh 3ByKa. Bricora ToHa. TeMOp 3ByKa.

ONEeKTpPOMAarHUTHBIE BOJIHBL. YCIIOBHSI W3Jy4eHHs 3JIEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus
BekTOpoB E, B, V B a3nekrpomarHutHOl BoinHe. CBOWCTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPa)KCHUE,
npenoMiIeHne, mosspusanus, audpaks, naTepdepeHus. CKopocThb 31EKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTPOMarHUTHBIX BOJIH. [IpuMeHEeHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[Tpunimne! panuocBs3u U TeaeBUAeHUs. Paguonokamusi.
DNEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOIICH CPEbI.

TexHuueckne yCTpOHCTBA U NMPAKTUUYECKOE NIPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI, YIbTPA3BYKOBas
JIMAaTHOCTHKA B TEXHUKE M MEAWIMHE, pajiap, pauoNnpHEéMHHK, TeleBU30p, aHTeHHa, Tenedon, CBU-
reyb.

Lemoncmpayuu

O6pa3zoBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX H MPOIOIbHBIX BOJH.

Konebumromeecs: Teno kKak HCTOYHHUK 3BYKA.

HaGmonenne oTpaskeHus: U PEIOMITEHHS] MEXaHIMYECKHUX BOJH.

Habnronenne narepdepeHy u Tuppakiiui MEXaHHUECKHX BOJIH.

3BYKOBO pe30HAHC.

Habmronenme cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW W YaCTOTOW KOJIeOaHH.

HccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJTH: OTpa)keHHe, IPENIOMIICHUE, TIOISIpU3aIys, 1udpakims,
UHTEPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmonuHeiiHOE pacpocTpaHEHUE CBETa B OJHOPOAHOH cpene. Jlyu cpera.
TodeuyHblii HICTOUHHK CBETA.

OtpaskeHHe cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoenne n300pakeHNi B IIIOCKOM 3epKalle.

[Ipemomnenne cBera. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIMIOTHBIM IOKazaTensb mpenomicHus. [lomHoe
BHYyTpeHHee oTpaxkeHue. [IpeebHbIN yroi MoJTHOro BHYTPEHHETO OTPasKEHMUSL.

Hucnepcus cera. CIoXHEBIA cocTaB Oenoro cBera. LBer.

Cobupatome M paccewBaronue JHH3BL ToHKas nuH3a. DOKYCHOE pacCTOSHWE M ONTHYeCKas Chia
TOHKOH IMH3EL. [locTpoeHne m300pakeHuil B COOMPAIOIINX U paccenBarommx auH3ax. @opmyna ToHKOH
JIMH3EL. Y BeIIMUCHHE, JaBaeMOE JTMH30M.

HpCILCJ'IBI MNIPpUMEHHUMOCTHU reOMeTpPI‘IeCKOﬁ OIITHUKH.

BonnoBas ontuka. Marepdepenuns cBera. KorepeHTHble HMCTOYHHMKH. YCJIOBUSL HAOMIOACHUS
MakCUMyMOB M MHHHUMYMOB B HHTEp(EPEHIHMOHHOM KapTHHE OT ABYX CHH(Aa3HBIX KOT€PEHTHBIX
HUCTOYHHUKOB.

Hudpakmus csera. JdudpakumoHHas pemérka. YciaoBue HAOMIOACHUS TJaBHBIX MAaKCUMYMOB IIpH
naZeHN MOHOXPOMAaTHYECKOIr0 CBeTa Ha AU(PPAKIMOHHYIO PEHIETKY.

HOJ’IHpI/IBaLH/IH CB€Ta.

Texauueckue YCTpOﬁCTBa " MPAKTUYCCKOC MNMPUMCHCHHUC: OYKH, JIyIa, @OTO&HH&paT, HpOGKLII/IOHHLIﬁ
armapat, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAs OIITHUKA, ,I[I/I(l)paK]_[I/IOHHaﬂ pemeT Ka, MOJISIPOU .



Jemoncmpayuu

[IpsamonuneiiHOe pacipocTpaHeHue, OTPaKEHUE U IpenoMileHrne cBera. OnTuueckrue npruoophl.
[lonnoe BHyTpeHHEe oTpaskeHre. Mojienb CBETOBOIA.
HccnenoBanue cBoiCTB N300pakeHHUH B JIMH3aX.

Mogenu MUKpOCKOIa, TeleCKona.

HaGmonenue naTepdepeHInN CBETA.

HaGmonenue nudpakiuu ceera.

HaGuonenue qucnepcun cBeTa.

[Nony4enue criekTpa ¢ MOMOIIBIO TPU3MBIL.

[Nony4enue cnekTpa ¢ MOMOIIBIO AUPPAKIIMOHHON PEIIETKH.
Habnronenue nonspuszanuu ceera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
Uzmepenwne nmokazaTens MpeoMIICHHS CTEKIIA.

HccnenoBanne cBONCTB N300paskeHUH B IMH3AX.

HabGmronenme mucriepcuu CBeTa.

Paznen 6. OcHOBBI clIeNUAILHON TEOPUHN OTHOCHTETLHOCTH

I'panunibl mpuUMEHUMOCTHM  Kjlaccuuecko — mexaHuku.  IlocTymaTel  crneuuanbHOM — TEOpUU
OTHOCHUTEIHHOCTH: MHBAPHUAHTHOCTh MOIYJS CKOPOCTH CBETa B BaKyyme, MPUHIIUI OTHOCHUTEIBHOCTH
OiHImTElHA.

OTHOCUTENBHOCTD OTHOBPEMEHHOCTHU. 3aMeUIeHHE BPEMEHU U COKpAIllEHUE JAJIUHBI.

OHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTHLIBL.

CBsI3b Macchl ¢ HEPTHEH U UMILYJIBCOM PEIATUBUCTCKON YaCTHIBL. DHEPTus IOKOS.

Paznen 7. KpanToBasi puszuka

Tema 1. Inemenmol KAHMOBON ONMUKU

®otonbl. Dopmyrna [Inmanka cBs3u 3HEPTUU (HOTOHA C €T0 YACTOTONH. DHEPTHS i UMITYJIhC (POTOHA.

OtxperTie u uccnenoBanue horodddexra. Onbiter A. I'. Croneroa. 3akonsl horodddexra. YpaBHEHHE
OnamreitHa 1 pororddexra. «KpacHas rpanuma» dhorodddexra.

Hasnenwne ceera. OnbiTel I1. H. JleOenena.
XHUMHUYECKOE IECTBUE CBETA.

TexHnyeckne yCTpOICTBA M TpPaKTUYECKOE IpHUMEHEHHe: (OTOdIEMEHT, (OTONATYUK, CONHEUHAs
Oarapes, CBETOIHOI.

Lemoncmpayuu

dotor ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.
HUccnenoBanue 3axoHOB BHewHero (GoTod¢ddexra.
Cseronunon.

Conneunas Oartapest.



Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccesauto o -uactui. Ilnanerapnas mogens atoma.
[Mocrynater bopa. M3nyueHue u noriorieHue (OTOHOB MPH MEPEXOJIe aTOMa C OJHOTO YPOBHS DHEPTUU
Ha npyroit. Buasl ciektpoB. CrieKTp ypOBHEH 3HEpruu aToMa BOAOPOA.

Bonnossie cBoiicTBa yactuil. Boiasl ne bpoiinsa. KopoyckynsipHo-BOITHOBOM Ayamu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckrne yCcTpOUCTBAa U MPAKTUYECKOE MPUMEHEHUE: CIEKTPalbHBIN aHanu3 (CIEKTPOCKOI), Jlasep,
KBaHTOBBIM KOMIIBIOTED.

Jemoncmpayuu

Mogpens omnbita Pesepdopaa.

OnpezeneHye JUIMHBI BOJIHBI JIa3epa.

HaGutoieHre MMHEHYaThIX CIIEKTPOB H3JTyUCHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
HabGmronenme nuHeRyaTOro CriekTpa.

Tema 3. Amomnoe saopo

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpoeHUs siapa. OTKpBITHE pagHOaKTUBHOCTH. OIBITHI
Pezepdopma mo ompemeneHuio cocraBa paaroakTHBHOTO M3nmydeHus. CpoiicTBa anmb(da-, Oera-, ramma-
W3My4eHus. BiusiHue paioakTHBHOCTH HA YKHBBIC OPTaHU3MBbI.

OtkpeITHE TIpoTOHAa W HelTpoHa. Hykmonmnas momens sapa [elizenOepra—lBanenko. 3apsm sapa.
MaccoBoe uncno siapa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIN ¥ TO3UTPOHHBIN OeTa-pacnaa. ['amMa-u3mydenne. 3aKoH paglOaKTHBHOTO
pacmaa.

DHeprus CBsI3W HYKIIOHOB B sipe. SlnepHbie cunbl. JledekT Macchl sapa.
Snepubie peakiuu. JleneHue u CUHTES A1ep.

Snepubrit  peakrop. TepmosimepHbli cuHTe3. IIpoOieMbl W TEPCHEKTHBBI SACPHOM DHEPTETHKH.
OKOJOTUYECKUE ACHIEKTHI SIACPHON SHEPTE€TUKHU.

OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Meroas! HaOIIOIEHNS U PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHULL.
®dynaMeHTaNbHBIE B3auMOAeHcTBUA. EMMHCTBO (hM3MYecKoi KapTHHBI MUPA.

TexHUYecKHe YCTPOWCTBa M MPAKTHYECKOE NPUMEHEHHWe: J03UMETp, Kamepa BuibcoHa, siepHBIH
peaxTop, aToMHast 6oM0a.

Lemoncmpayuu

CY€T4nK NOHU3UPYIOLINX YaACTHII.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi
HccnenoBanue TpekoB yacTHll (110 TOTOBEIM (oTorpadusim).
Paznen 8. DieMeHTHI aCTPOHOMIH M ACTPOPU3NKHA

OTansl pa3BUTUA aCTPOHOMUHU. HpI/IKJ'Ia,ElHOC 1 MUPOBO33PCHYCCKOC 3HAUYCHUC aCTPOHOMUU.



Bun 38é31H0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, TUIAHETHI, X BUIAMMOC JBUKCHUE.
ComHeuHas cucTeMa.

Conune. ComHeuHass akTUBHOCTB. Mcrounuk osHeprum CoiHia u 3BE31. 3BE3IBI, WX OCHOBHBIC
XapaKTepuCTUKU.  JlmarpaMMa  «CIIEKTPaNbHBIM  KJIACC —  CBETUMOCTB».  3BE3NBI  TJIaBHOM
[IOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» IS 3BE3M IVIABHOW ITOCIENOBATEIHLHOCTH.
Buytpennee crtpoenue 3831, COBpeMEHHBIC MPEACTABICHUS O MPOUCXOKICHUH U 3BOjroIMH COJHIA U
3BE3/1. DTaIbl JKU3HH 3BE3]L.

Mneunsrit [Iyte — Hama [Mamaktuka. [lonoxenue u asuxenue Connia B [ManakTuke. TUIBI ragakTHK.
Pannoranaktuku v kBazapbl. UEpHBIE IbIPBI B SAPaX TaIaKTUK.

Bcenennas. Pacimpenune Beenennoii. 3akon Xa66na. Pazoeranue ranakruk. Teopust bonbioro B3peiBa.
PenukroBoe uznyueHue.

MacmrabHas cTpykTypa Beenennoit. Meraranaktuka.
Hepeménnpie npo0iieMbl aCTPOHOMUHU.
Yuenuueckue nabnrooenus

HaGmonennst HEBOOPYKEHHBIM TJIA30M C  HCIOJB30BAHMEM KOMITBIOTEPHBIX TPHIIOKEHUHA IS
OIIPEIeTICHUs [IOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aust CeBepHOro
HOJIYLIAPHSL U APKHE 3BE3BIL.

Hab6monenus B Teneckon JIyasl, uianet, Mieadoro [TyTu.
O06o001maroiee NOBTOpeHUE

Ponb (u3MKM M aCTPOHOMHUH B SKOHOMUYECKOM, TEXHOJOIMUECKOM, COLMAIbHON M 3THYECKOM cdepax
JIeTEILHOCTH YeNOBeKa, POJIb H MECTO (PM3MKH ¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHOW KapTHHE MHpA,
poib (usuUeckoi Teopud B (HOPMHUPOBAHUHM IIPEACTABICHHH O (DU3UUECKOM KapTHHE MHpa, MECTO
(m3nyueckoil KapTHHBI MHpa B OOIIEM DIy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUN O
MIpHUpOIE.

MexnpeaMeTHble CBA3M

Uzyuenne xypca ¢usuku 0azoBoro ypoBHs B 11 Kimacce ocymIECTBISIETCS ¢ yIETOM COAEP)KATEIbHBIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTuKu, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOI OTHH.

MesicnpeomemHule nonsimus, CBsI3aHHBIE C N3YYEHHEM METOJI0B HAyYHOTO MO3HAHUS: SBJICHHNE, HAyIHBIN
(dakT, rumoresza, Gu3NUECKas BEIWYWHA, 3aKOH, TCOPHs, HAOIIOICHUE, DKCIIEPHUMEHT, MOICIHPOBAHUE,
MOJIENb, U3MEpEHHE.

Mamemamuxka: pelieHHe CHCTEMbl YPAaBHEHHMH, TPUIOHOMETPUYECKHE (YHKUMU: CHHYC, KOCHHYC,
TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHl M HMX NPOEKIUH Ha OCH
KOODIMHAT, CIJIOKCHHWE BEKTOPOB, IPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKUMH, NPHU3HAKH [OJ00US
TPEYrOJIbHUKOB, ONpeeseHHE IIOMAIH MIJI0CKUX GUTyp 1 00bEMa Tedl.

buonoaus: QJICKTPUYCCKHC SBJICHUSA B JKHBOH npupoxac, KoJliebaTeaLHbIE JABHKCHHSA B JKUBOH npupoaec,
ONTHYECKHE SIBIICHUS B JKUBOH npuponace, ):[eﬁCTBPIe paaruanvi Ha )KUBbBIC OPTaHU3MBbI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYN, KpHUCTANIMYecKas CTPYKTypa TBEPABIX TeEN, MEXaHU3MBI
00pa30BaHusl KPUCTAJUIMYECKON PEMIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eozpaghusa; MarHUTHBIE TONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX PyH, QOTOoChEMKA 3€MHOW HMOBEPXHOCTH,
MIpeCKa3aHNE 3EMIIETPACEHUI.

Texnonozus: AMHAN JIEKTPONEpEaay, TeHepaTop MEepPEMEHHOIO TOKa, JIEKTPOABUraTeNb, MHAYKIMOHHAS
neyb, pajap, paauonpuEMHHK, TENEBH30p, aHTeHHa, TenedoH, CBYU-meub, MpOEKUMOHHBIA amnmapar,
BOJIOKOHHAsI OIITHKA, COJTHEUHAs OaTapes.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI



OcBoenue yueOHoro npeamera «@Pusnka» Ha ypoBHE cpeHero oomiero oopasoBanus (0a30BbIH YPOBEHb)
JIOJDKHO OOECIIGUUTh JIOCTHIKCHHE CICAYIONIMX JIMYHOCTHBIX, METAlpeIMETHBIX M IPEAMETHBIX
00pa30BaTelbHBIX PE3YIbTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOSHHUs ydeOHOro mpenmera «Du3mka» AOMKHBI OTpakaTh TOTOBHOCTH H
CIOCOOHOCTh O0YYAIOIINXCSI PYKOBOJACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEW MO3MILIMEH JTUYHOCTH,
CHCTEMOM IIEHHOCTHBIX OpHUEHTALWH, IO3UTUBHBIX BHYTPEHHHX YOEKICHHI, COOTBETCTBYIOIINX
TPAOUIIMOHHBIM IEHHOCTAM pOCCHP'ICKOFO O6HIGCTB3, paCliMpCHUEC JKXU3HCHHOI'O OIbITa W OIbITA
ACATCIBHOCTU B MPOLICCCC pCain3allii OCHOBHBIX HaHpaBHCHI/Iﬁ BOCIIMTATEIBLHOMN JCATCIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxkaaHcKoro BOCHUTAHMA:

c(hOPMHUPOBAHHOCTh T'PAXJTAHCKOM MO3MIIMUA O0YYarOIIErocss KaKk aKTHBHOTO M OTBETCTBEHHOI'O YJICHA
pOCCHIiCKOT0 00IIECTBA;

MPUHATUC TPAJUTTUOHHBIX O6III€'—I€.HOBG‘-IGCKI/IX TYMaHUCTUYCCKUX U JICMOKPATUYCCKUX HeHHOCTeﬁ;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECax IPaKIaHCKOro OOIIECTBA, y4aCTBOBATh B
CaMOyTIpaBJIEHUH B 00pa30BaTEbHONW OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBLHBIMA HMHCTHUTYTAMH B COOTBETCTBUHM C HMX (QYHKIHUSIMH H
Ha3HAaYCHHEM;

FOTOBHOCTh K TYMAaHUTapHOW U BOJIOHTEPCKON ESTEIBHOCTH;
2) MaTpUOTHYECKOT0 BOCITUTAHMSI:
c(hOpMHPOBAHHOCTh POCCHMCKON TpaskIaHCKOH UICHTHYHOCTH, TATPHOTH3MA,;

IIEHHOCTHOE OTHOIIIEHNE K TOCYJaPCTBEHHBIM CHMBOJIAM, JIOCTIKEHHSM POCCHMCKUX YYEHBIX B 00JacTH
(hM3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJICHUS;

CITOCOOHOCTH OLCHUBATH CUTyallUI0 U NMPUHHUMATh OCO3HAHHBIC PEUICHHUA, OPUECHTHUPYACH Ha MOpPAJIbHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YU CJIC B ACATCIIBHOCTU y‘IéHOFO;

OCO3HaHKE JJMYHOTO BKJIA/IA B TIOCTPOEHHUE YCTONYMBOTO OYIyIIIETO;
4) 3¢TeTHYeCKOro BOCIMTAHMA:

3CTETMYECKOE OTHOLIEHHWE K MHPY, BKIIOYAsl 3CTETHKY HAay4HOTO TBOPYECTBA, NPUCYIIEro (pU3NUECKON
HayKe;

5) Tpy10BOro BoCHUTAHMS:

HWHTEpEC K PasIMuHbIM cdepam npodecCHOHAIBHON AEeITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOH 1
TEXHUKON, YMEHUE COBEPIIATL OCO3HAHHBIN BBIOOp Oyaymieil npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE MJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHWIO B 0ONACTH (PU3WKH Ha MPOTSIKEHUU
BCEH KHU3HU,

6) 3K0JI0rMIecKOro BOCHUTAHUS:

c(OPMUPOBAHHOCTb HKOJIOTMYECKONW KYJIBTYPHI, OCO3HAHHE TIJI00AJBLHOTO XapakTepa 3KOJIOTHYECKHX
npo0em;

IUIaHUPOBAHUEC U OCYLICCTBIICHUC HeﬁCTBHﬁ B 0pr>1<a}01ueﬁ Cpeac Ha OCHOBC 3HAHHUA ueneﬁ
YCTOﬁqHBOFO Pa3BUTHUS YCJIOBCUCCTBA,



paciIipeHre ombITa AeITEILHOCTH YKOJIOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE MMEIOIMXCS 3HAHUH 110
¢dusuke;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS

c(OPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3UIECKOM
HAYKU;

OCO3HaHWE [IEHHOCTH Hay4YHOU AESTeTbHOCTH, TOTOBHOCTH B Tpollecce N3ydeHHs (PU3HUKH OCYIECTBIATh
MIPOEKTHYIO U UCCIIEA0BATEILCKYIO JEATEINBHOCT HHIMBUTYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTeIbHbIE YHHBEPCAJIbLHbIE YUeOHbIE AelicTBUS

Ba3oBble Jornyeckue aeficTBUS:

CaMOCTOSTEIBHO (hOPMYIIMPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OTPEIETSTD IETH AEITENbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKEHUS;

BBIABJIATE 3aKOHOMCEPHOCTHU U ITPOTUBOPEUUA B paCCMAaTPHUBACMbIX (1)I/I3I/I‘ICCKI/IX SIBJICHUSAX

pa3pabaThiBaTh IIJTaH pelieHus npoOieMbl ¢ Y4ETOM aHalnM3a MMEIONIMXCS MaTepUalbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JAESTEIBHOCTh, OLIEHUBAThH COOTBETCTBUE PE3YIHTATOB LIETSIM, OLIEHUBATh PUCKHU
MOCHEACTBHI NEITEIIHFHOCTH,

KOOPJIWHUPOBATh W BBITONHITH PabOTy B YCIOBHAX PEAIbHOTO, BUPTYaJIbHOTO M KOMOWHHUPOBAHHOTO
B3aNMOJICHCTBHS,

pa3BUBATh KPEaTUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBareabcKkue AeiicTBUSA:
BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHITHAMHA M METOJAMH (PH3MIECKON HAYKH;

BIIAZICTh HABBIKAMH YUeOHO-HCCIIENOBATENbCKOM W IPOEKTHOW IEeATeThHOCTH B OOJNACTH (QHU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOATEIHHOMY TIOWCKY METOJIOB pEIIeHHUs 3a1ad (HU3NIECKOTO
coziepyKaHus, MPUMEHEHUIO Pa3IMIHBIX METOAOB ITO3HAHMSI,;

BJIAJICTh BHJIAMU JCSITEIFHOCTH MO MOITYyYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH, IIPeoOpa3oBaHUIO U
NPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX CHUTYaIlHsIX, B TOM YHCIIC TPH CO3JAHWU Y4EOHBIX IPOCKTOB B
obmactu GU3HKH;

BBUIBJIATh IPUYMHHO-CICACTBEHHBIE CBS3M M AaKTyaJU3UpOBaTh 3alady, BBIABUTATh THIOTE3y €&
pelleHrs], HaXOIUTh AapryMEHTHl IJIsl JOKa3aTelIbCTBA CBOMX YTBEPXKACHHUM, 3a1aBaTh MapaMerpsl U
KPUTEPUU PELLICHMS;

AHAJIU3UPOBATh IMOJYUYCHHBIE B XOJA€ PCIICHHA 3adadd peE3yJbTaTbl, KPUTUYCCKU OLICHMBATH HX
AOCTOBCPHOCTDH, MPOrHO3UPOBATH U3MCHCHUEC B HOBLIX YCIIOBUSIX]

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7adll B 00pa30BATEIBHON JIEITENBHOCTH, B TOM YHCIE MPH
H3y4YeHHH (PU3UKY;

AaBaThb OLUCHKY HOBBIM CUTYAllUSIM, OLICHUBAThH HpHOGpe’I‘éHHHﬁ OIIBIT,

YMETb NICPCHOCUTDL 3HAHUSA 1O (1)I/I3I/IK6 B IPaKTUYCCKYIO 00acThb KHN3HEACATCIIBHOCTH,
YMETb UHTCIPUPOBATH 3HAHUS U3 PA3HBIX MPECAMCTHBIX 06HaCTeﬁ;

BBLIBUTAaTb HOBBIC UACHU, ITPEAJIAraTh OPUTUHAJIBHBIC TOAXOAbl U PCILICHUS

CTaBHUTb HpO6J’ICMBI " 3a/la4y, JOIMYCKAIOMUC aJIbTCPHATUBHBIC PCHICHU .



Pabora ¢ nnpopmanueii:

BJIaJICTh HABBIKAMU IMOJTYUCHU I/IH(I)OpMaHI/II/I (bI/ISI/I‘IeCKOI‘O COACPIKAHUA U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOATCIIBHO OCYHICCTBJIATL IOMCK, aHain3, CUCTEMATHU3allMI0 W HWHTCPIIPETALHIO I/IH(bOpMaLII/II/I
Ppa3jIMYHbIX BUIOB U (pOpM MpEeACTaBJICHUA,

OLCHHBATHh JOCTOBCPHOCTH I/IH(I)OpMaHI/II/I;

HCIIOJIB30BaTh CpPCACTBa I/IH(bOpMaHI/IOHHI)IX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH B peHICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpraHM3alIOHHBIX 3a/Ja4 C COOJIOJEHHEM TpeOOoBaHUit
SPrOHOMHKH, TEXHHKH O€30MAaCHOCTH, TUTHUEHBI, PECypCcOCOCpPEKEHHs, MPABOBBIX W ITHYECKHX HOPM,
HOpPM MH(pOPMAIIMOHHOMN 0€30IMacCHOCTH;

co3JaBaTh TEKCTHI (PU3UYECKOTO COJEpKaHUs B pasIuuHbIX (opmaTax c yd€ToM Ha3zHAuYCHUs
WH(OPMAITUH U [IEIEBOH ayITUTOPUH, BEIOUPAsi ONTUMAIbHYIO (POPMY MPECTABICHUS M BU3YalU3allHH.

KomMyHnKkaTHBHBIE YHUBepcalbHbIe YueOHbIe AeiicTBHA:

OCYIIECTBIIATH OOIEHNE Ha ypOKaX (PU3UKU M BO BHEYPOUHOM JIEATELHOCTH;

pacro3HaBaTh NPEINOCHUIKA KOH(DIUKTHBIX CUTYallui U CMSTYaTh KOHQIUKTHL;

Pa3BEPHYTO M JJIOTMYHO M3JIAraTh CBOIO TOUKY 3PEHHS C MCTIOIB30BAHMEM S3BIKOBBIX CPEJICTB;
MMOHMMATb ¥ MCIIOJIb30BaTh MPENMYIIECTBA KOMAHIHOW W MHINBUIAYAIbHON paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JISHCTBUI C Y4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT0O 4JI€Ha KOJUIEKTUBA;

MPUHUMATH eI COBMECTHOM MEATENIbHOCTH, OPTaHW30BHIBATH M KOOPIWHUPOBATH IEHUCTBUS MO e
JIOCTUKEHUIO: COCTaBJISITh IUIAH JEUCTBUM, pacnpedenarb pojid ¢ YYETOM MHEHUW Y4YaCTHUKOB,
00CYyXXIIaTh Pe3yabTaThl COBMECTHOM PabOTHI;

OICHMBATh KAa4eCTBO CBOErO BKJIaJa M KaXKJIOro YYacTHHKA KOMaHIbl B OOIIMH pe3ynbTaT IIo
pa3pabOTaHHBIM KPUTEPHSIM;

TpemiaraTh HOBBIE IPOCKTHI, OICHWBATH HMIICH C TIO3HWIIMH HOBHU3HBI, OPUTHHAIBLHOCTH, MPAKTHUCCKOM
3HAYUMOCTH,

OCYIIECTRIIATH TO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3IIMIHBIX CUTYAIUsX, TPOSBISTh TBOPUYECTBO
1 BooOpaskeHHE, OBITh MHUIINATHBHEIM.

PerynsiTuBHBIC YHHBepcaJIbHbIe y4eOHbIe AeiicTBUS
Camoopranusauus:

CaMOCTOSTEIBHO OCYIIECTBIIATh IO3HABATEIbHYIO AEATEIBHOCTH B 00JMACTH (PUBMKKM M aCTPOHOMMH,
BBISBJISITH IPOOJIEMBI, CTABUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSATEIBHO COCTAaBIIATh IUIAH PELICHUS PAacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIAaH BbITOJHEHUS
MPAKTUIECKON pabOThI ¢ yIETOM UMEIOLMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUTEHHH;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacimmpsATh paMKH y4eOHOT o IpeMeTa Ha OCHOBE JINYHBIX IPEANOUYTEHHH;

JieniaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha cebsi OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATH PHOOPETEHHBIH OIBIT;

crnoco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIMH B 00JacT (PU3MKHM, TIOCTOSIHHO TOBBILIATH
CBOM 00pa30BaTENbHBIA U KyJbTYPHBIA yPOBEHb.

CaMOKOHTPOJ1b, 3MOUMOHAIbHBIH HHTEJLIEKT:



JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHBBHI B JCATEIBHOCTb, OIICHUBATH COOTBETCTBHUE
pPEe3yNbTATOB LENSIM;

BJIAJCTh HaBBIKAMU II03HABATEIBLHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHd COBCpIIaACMbIX HCﬁCTBHﬁ n
MBICIIMTCIIBHBIX IMTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI;

HCTIOJIB30BaTh MPUEMBI peiieKCHH ISl OLICHKH CHTYalllH, BBIOOpa BEPHOTO PEIICHHUS;
YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHWKEHUIO;
IIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPYU aHAIU3E PE3YJIbTATOB AEATEIbHOCTY;
MPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH M JOCTOMHCTBA;

[IPUHUMATh MOTHMBBI U apTyMEHTHI APYTUX IIPYU aHAIU3E PE3YJIbTATOB AEATEIbHOCTY;
MPHU3HABATH CBOE TIPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce noCTHKEHHMS JTMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl MO (U3WKE U YpPOBHS
cpenHero obmero oOpa3oBaHHs Yy OOyYaroIIUXCsl COBEPIICHCTBYETCS AMOIMOHAIBHBI WHTEIICKT,
MpeAroNaralonmi cOpMHUPOBAHHOCTb:

CaMOCO3HAaHMsl, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHHMMAaTh CBOE 3MOLIMOHAJIBHOE COCTOSHUE, BUJETh
HaTpaBJICHUsI Pa3BUTHsI COOCTBEHHOW IMOIIMOHATILHON Cepbl, OBITh yBEpEHHBIM B cede;

CaMOpETyJIMPOBAHMS, BKJIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHHE MPHHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBeIEHNE, CITOCOOHOCTH aIalITUPOBATHCS K AIMOIIMOHATBHBIM N3MEHEHUSIM U MIPOSBISTh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOMIEH CTpeMJIeHHE K JOCTIDKEHHIO IIeTH W YCHexy, OINTHMH3M,
WHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHIMMATh SMOIIMOHAIIEHOE COCTOSHUE IPYTHX, YIUTHIBATH €r0 IIPH
OCYIIIECTBJICHUN OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COMEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOIIMX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C JAPYTUMH JIIOJIBMU,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemaTh KOHMIUKTHL.

INPEIMETHBIE PE3YJIbTATbBI

K xkonmy oOydenus B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOIDKHBI OTPaXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha TpHUMepax polb W MecTO (Pm3WKH B (OPMHPOBAHWH COBPEMEHHOW HAayJIHOU
KapTUHBl MHUpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTHWHA, B TPAKTUYECKOU NEATENHHOCTH
100197

VUUTBIBATh TPAHUIBl [PUMEHEHUS W3YYCHHBIX (U3MYECKUX MOZENed: MaTepuaibHasi TO4Ka,
HWHepLHalibHAsl CUCTEMa OTCYETa, a0COMIOTHO TBEPAOE TENO, MICAaJbHBIN a3, MOAEIU CTPOEHHS Ia30B,
XKHUIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN AJIEKTPUUECKHUH 3apsii IPU pelieHNH QU3NUECKUX 3a1ad;

pacniosHaBaTh (U3MUECKHE SIBJICHUS (IIPOLECCh]) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOPUH CTPOCHHUS BELIECTBA M AJIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOpPEHHOE NPSMOIMHEHHOE ABMXKEHHE, CBOOOAHOE Ma/JeHHE Tell, IBWKEHHE 10 OKPYKHOCTH,
WHepLHs, B3auMoaencTBre Teil, Auddy3us, OpOYHOBCKOE IBHKEHHE, CTPOCHUE KHUIKOCTEH M TBEPIBIX
TeN, M3MEHeHHe o0béMa Tel MpHU HarpeBaHUM (OXJIAXKIEHUH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJIGHCAIIUs], IIJIaBJICHUE, KPUCTAJUIM3alNs, KUIIEHHE, BJIaXHOCTb BO3/1yXa, IOBBIIICHUE AABJICHUS Ia3a
IIpH €r0 HarpeBaHWU B 3aKpPBITOM COCYZE, CBS3b MEXK]y IapaMeTpaMH COCTOSIHMS ra3za B M30Ipoleccax,
3JEKTPHU3aLUs TeN, B3aUMOAEHCTBUE 3aPs1JIOB;

ONUCBIBATD MCXAHUYCCKOC JABUIKCHUC, UCIIOIb3Yyd (1)14314%01(1/16 BCIIMUMUHBL: KOOpAWHATA, MYTb,
MNepeMCIICHUEC, CKOPOCTb, YCKOpPCHHUC, MacCa TE€ja, CWja, HMIIYJIbC TClIa, KUHCTHUYCCKAsA OSHCPIH:,
MNOTCHIHAJIbHAsl SHEPrusl, MEXaHUYCCKas pa60Ta, MCXaHNYCCKasA MOIIHOCTL, IIPU OMNHUCAHUHU IIPABUIIBHO



TPaKTOBaTh (U3MUECKUH CMBICT HCIOJNB3YEMbIX BEIHYUH, MX OOO3HAYCHUS WM EOUHULBI, HAXOIUTDH
(bopMyIbl, CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEIUYHUHY C JPYTUMH BEINYUHAMUY;

ONUCHIBATh M3YYECHHBIC TEIUIOBBIE CBOWCTBA TEl M TEIUIOBBIC SIBJICHUS, HCIONB3Yys (usnyeckue
BEIIMYMHBL: JIABJICHUE Ta3a, TEMIEpaTypa, CPeAHssl KUHETUYECKas SHEPIUs XAOTUYECKOrO JBUKCHHS
MOJIEKYJ, CpeIHEKBAAPATHYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEeprus, padora
raza, Ko9(Q(UIUEHT MOJIe3HOr0 ACHCTBUS TEIJIOBOI'O ABHTATENs; MPHU OMMCAHUHU MPABHIBLHO TPAKTOBAThH
(U3NYECKUIA CMBICT HCHONB3YEMBIX BEIWYHMH, MX OOO3HAYCHWSI WM CAWHUIIBI, HAaXOAUTH (OPMYIIHL,
CBSI3BIBAOIIHE JAHHYIO (PU3NUECKYIO BETMUMHY C JPYTUMH BEINYHHAM;

OIMCHIBaTh HM3y4YEHHBIE 3JIEKTPUUECKHE CBOWCTBA BELIECTBA M JJIEKTPUYECKHE SIBIEHUS (IIPOILIECCHI),
UCTIONB3Ysl (pr3nYecKre BEMUUMHBL: SJEKTPHUECKHN 3apsi]l, SJICKTPUIECKOe IMOoJie, HAPsHKEHHOCTD OIS,
MOTEHIIMAaJ], Pa3HOCTh NOTEHUWANIOB;, IPH ONHCAHWW MPABWIBHO TPaKTOBAaTh (U3IMUECKUNH CMBICTT
WCTIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHUs W CIMHUIIBI; yKa3bIBaTh (DOPMYIBI, CBSA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BETUYMHY C IPYTUMH BETHYHMHAMUY;

aHAM3NPOBaTh (PU3MYECKUE TPOLIECCHl U SBJICHHS, MCIONB3Ys (pr3nyeckrne 3aKOHbl U MPUHIIMITBL: 3aKOH
BcemupHoro Tsarorenus, |, Il u Il 3akonsl HpioToHa, 3aK0H coXpaHEHUsT MEXaHMYECKOW SHEPTHH, 3aKOH
COXpaHEHHsI UMITYJbCa, MPUHLUI CYMEPIO3UIIUN CHJI, IPUHIUI PaBHONPABUS WHEPIUANBHBIX CHUCTEM
oTcuéra, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpeAHEN
KMHETHYECKON HEepPryuy TEMJIOBOTO JABIIKEHHUS MOJEKYJ ¢ aOCONIOTHOM TeMIlepaTypoid, MepBHIi 3aKOH
TEPMOJWHAMUKH, 3aKOH COXpAaHEHHUS JJIEKTPHUUECKOro 3apsaa, 3akoH KyllioHa, NMpPUITOM pa3iudaTrh
CIIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BRIPAKEHUE M YCJIOBUS (TPaHUIBI, 00JIacTH)
MIPUMEHNMOCTH;

OOBSICHATH OCHOBHbBIE IIPUHIUIIBL JIGI‘/’ICTBI/ISI MaIInH, HpI/I60p0B N TEXHUYCCKUX yCTpOfICTB; pas3iiniaTb
YCl10BUA UX 0e3011aCHOI0 MCII0JIb30BaHUS B HOBCC}IHCBHOﬁ KHU3HU,

BBITIONHATH SKCIIEPUMEHTHI MO HCCIEAOBAHNIO (DU3MUECKHX SBIICHWA W TIPOIIECCOB C HCIOIB30BaHHEM
MPSIMBIX U KOCBEHHBIX M3MEPEHHM, IPU 3TOM (OPMYJIHPOBATH MPoOIieMy/3a7ady W THIIOTE3y Y4eOHOTro
SKCTIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TIPEIIOKEHHOTO OOOpY/IOBAaHHUsS, TPOBOIUTH OMNBIT H
(hopMyIHpPOBATH BHIBOJEI;

OCYIIECTBIIATh MpPSIMble W KOCBEHHBbIE H3MEpeHUs (HU3UYECKHX BEIUYMH, TPH OTOM BHIOMpaTh
ONTUMAJBHBII CIIOCOO W3MEpPEeHHs] M HWCIONb30BaTh WM3BECTHBIE METONBI OIEHKH MOrPENIHOCTeN
HU3MEpEHUI;

HCCIIEZIOBATh 3aBUCHMOCTH MEXIY (H3NYECKUMHU BEIHMYWHAME C HCIIOIB30BaHUEM IPSMBIX H3MEpEHH,
P O3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HKCHpPOBATh pE3yAbTaThl TOIYYEHHOW 3aBUCHMOCTH
(bM3MUECKIX BETWYUH B BHUJIE TAOIHII U TPAPHUKOB, JeJIaTh BHIBOJBI 10 pe3yabTaTaM HCCIEIOBAHHUS,

coOmroaTh TpaBWiIa 0e30macHOro Tpyda NP TPOBENSHHHM WCCIEOBAHWKA B paMKax y4eOHOTO
9KCTIICPUMEHTa, Y4YCOHO-HUCCIIECNOBATENECKON W MPOSKTHOW JCATENHHOCTH C  HUCIOJIH30BAHUEM
MU3MEPUTETBHBIX YCTPOUCTB H J1a00PaTOPHOTrO 000PY/IOBAHUS;

pewaTth pacyéTHbIE 3a/1a4M C SIBHO 3aJaHHON (DPM3MYECKON MOJENbI0, HCHONb3Ysl (GU3NUECKHE 3aKOHBI U
MIPUHLMIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4l BIOMpPATh (PM3UUECKYI0 MOJENb, BBIACTAT (PU3HUECKHE
BEJIMYMHBI U (HOPMYIIbI, HEOOXOIUMBIEC I €€ pelIeHUs], TPOBOAUTE PACUETHl U OLEHUBATH PEAIbHOCTD
MOJTY4YEHHOT 0 3HaUCHUs (PU3NUECKOI BETHMUMHBI;

peliaTh Ka4YCCTBCHHLBIC 3adavU: BBICTPAUBATDH JIOTUYCCKU HECHPOTHBOPCUUBYIO LCIIOYKY paccymueHI/H‘/’I C
01'[0p0171 Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I6 SABJICHUSA,

HCIOJIB30BaTh MPH PELICHUH y4eOHBIX 3a7a4 COBPEeMEHHbIC HH()OPMAIIMOHHbBIE TEXHOJIOIMH AJIsl TIOMCKa,
CTPYKTYPUPOBAHHUS, UHTEPIPETALUN U NPEICTaBICHUA y4yeOHOW M HayyHO-TIONYJISIpHOH MHQOpMAaIuy,
MOJTYYEHHON U3 Pa3lIMYHbIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh NOTy4aeMy 0 HH(OPMALHIO;

NPHUBOAUTH TNPHMEPHl BKJIAJa POCCHHCKMX W 3apyOeXKHBIX YUEHBIX-(QU3MKOB B Da3BUTHE HaYKH,
00BsICHEHN € TPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIOJIB30BaTh TCOPCTUYCCKUEC 3HAHUA I10 (bI/I3I/IKe B HOBCG,Z[HGBHOfI JKHN3HH I obecreueHus
0e30macHOCTH npu 06paH_[CHI/II/I C HpI/I60paMI/I U TCXHHUYCCKUMH YCTPOﬁCTBaMH, AL COXpaHCHUSA
310POBbA U CO6J'IIOI[€HI/I}I HOPM 3KOJIOTHYCCKOIro MoBECACHUSA B Opr>KaIO]J_[eI71 cpeac;



pa60TaTI) B rpynne€ C BBIIIOJIHCHUCEM pPa3InYHbIX COIMAJIbHBIX poneﬁ, IMJIaHUPOBATH pa60Ty TPYIIIIEbI,
palOHAJIILHO pacCIpeacCiisiTh 00SI3aHHOCTH U MJIAaHUPOBATh ACATCIIbHOCTh B HECTAHAAPTHBIX CUTYyallHUAX,
AJICKBATHO OLICHUBATL BKJIAJ KAXKAO0I'0 U3 YYaCTHHUKOB I'PYIIIbI B PCIICHUC paCCManI/IBaCMOfI HpO6J'IeMI)I.

K xonmy oOydenus B 11 kjacce mpeqMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
c(OPMUPOBAHHOCTh Y 00YJAIOIINXCS YMEHUI:

JEMOHCTPUPOBaTh Ha MpHUMeEpax poib U MecTo (GU3MKH B (OPMHPOBAHHHM COBPEMEHHOW HAy4YHOH
KapTUHbl MHUpA, B Pa3BUTHUHM COBPEMEHHOW TEXHUKHM U TEXHOJIOTMH, B INPAKTHUYECKOW AEATEIBbHOCTH
Jo/IeH, IEeIIOCTHOCTD U €MHCTBO (PM3NYECKON KapTUHBI MHPA;

YUUTHIBATh T'PaHMIBI IPUMEHEHHS U3YUYEHHBIX (DPU3HYECKHX MOJENCH: TOUEUHBIH dJIEKTPUUIECKUH 3aps,
Jy4 CBeTa, TOUYEUHBIH MCTOYHUK CBETA, SACPHAS MOJENb aToOMa, HyKIIOHHAs! MOJIENTb aTOMHOT'O siJipa pU
peteHnn (GU3NUECKHX 3a/1a4;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOLECCHI) U OOBICHITh UX HA OCHOBE 3aKOHOB 3JICKTPOIUHAMUKHU
U KBAaHTOBOU (bI/I3I/IKI/I: QJICKTpUYCCKad HNPOBOJUMOCTL, TCIIJIOBOC, CBETOBOC, XMMHNYECKOC, MAarHuTHOC
ﬂeﬁCTBHH TOKa, B3aHMOI[eI>'ICTBI/Ie MAaraHuToOB, 3JICKTPOMAarnuTHas MHAYKIIUA, ,Z[eﬁCTBPIe MArHuTHOI'O ITIOJISA
Ha MPOBOAHUK C TOKOM U JIBH)KyHIHP'ICH 3apia, JICKTPOMArHuTHLIC KOJ'Ie6aHI/I$I 1 BOJIHBI, HpHMOHHHeﬁHoe
pacmnpocTpaHeHHe CBeTa, OTpakeHue, MpeloMiIeHre, HHTephepeHIHs, TUPPAKIHI U TOIAPU3AIIs CBETa,
mucrepcust cgera, (otoanektpuueckuil ekt (porodddekr), cBeToBOe NaBlieHHE, BO3HUKHOBEHHE
JIMHERYATOrO CIIEKTPa aToMa BOIOPO/Ia, ECTECTBEHHAS W UCKYCCTBEHHASI PaIHOAKTHBHOCTE;

OIMCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (IJEKTPHUUECKHE, MaTHUTHBIE, ONTHYECKHE, IJIEKTPUIECKYIO
MPOBOAMMOCTD Pa3iIMUHBIX CPEM) M JJIEKTPOMATHHUTHBIE SIBIICHUS (TIPOIECCHI), MCIIONB3Ysl (U3NUECKHE
BEIMYWHBL: OJJEKTPUYECKUW 3apsiA, CHJIa TOKa, OJIIEKTPUYECKOE HANpPsDKEHHe, JIIEKTPHYECKOe
COINPOTHUBJIEHNE, PA3HOCTh MOTEHIINAJIOB, AIEKTPOABMKYIIAs CHila, padoTa TOKA, MHIYKIUS MAaTHUTHOTO
mosisi, cuiia Amrepa, cuia JlopeHna, HHIyKTHBHOCTh KaTYIIKH, SHEPTHs 3JEKTPUIECKOr0 ¥ MAarHUTHOTO
nmoJiel, Tepro U YacToTa KoleOaHW! B KoOIeOATeNhbHOM KOHTYpE, 3apsili M Chia TOKa B Tpolecce
TapMOHHMYECKUX 3JIEKTPOMArHUTHBIX KOJIeOaHMH, (POKYyCHOE pAaCCTOSHUE W ONTHYECKasl CHUJa JIMH3BI, IPH
OIMCAHWU TIPABWIHHO TPAKTOBATh (DU3UYECKHHA CMBICI HUCIIONB3YEMBIX BEIHYHH, UX O0O3HAUYCHUS U
CIUHUIIBI, YKa3biBaTh (OPMYIIBL, CBS3BIBAIONIME JAHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMU;

OIMCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHHS ¥ MPOLIECCHI, UCIONB3YS (DU3MUECKHE BETUIHHBI: CKOPOCTh
JJEKTPOMArHUTHBIX BOJIH, [UIMHA BOJNHBI W YacTOTa CBETa, DHEPTUS W HMITyAbC (OTOHA, TEPHOI
ToTypactaia, SHepTHUs CBSI3M aTOMHBIX SIZIEp, TP OMHMCAHUH MPaBUIBHO TPAKTOBATH (DU3MUECKUA CMBICI
WCIIONB3yeMbIX BEIMYMH, UX O003HAYEHUS W ENWHUIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE NAHHYIO
(hM3HUEeCKyI0 BEMMIUHY C AIPYTHMH BEJTMYWHAMH, BRIYHCIISIT 3HAUYEHHE (PU3NIECKON BETUIHHEI;

aHAJIM3UPOBATh (PM3MUYECKHE MTPOLECCHl U SBJICHHS, UCIIONB3Ys (PU3MUECKHEe 3aKOHBI M TPHHIIHIIBI: 3aKOH
Oma, 3aKOHBI TTOCIIEIOBATEIFHOTO U MapaIebHOrO COSANHEHHS IPOBOJHUKOB, 3aKkoH /xoyns—JleHna,
3aKOH DJIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH TIPSMOJIMHEHHOrO paclpoCTpaHEHHs CBETa, 3aKOHBI
OTpaKeHHUSI CBeTa, 3aKOHBI IPEIIOMIICHHS CBETa, ypaBHeHHE OifHmTelHa s (oTodddexra, 3aKoH
COXpaHEHUs SHEPTHH, 3aKOH COXPAHEHMs MMITYJIbCa, 3aKOH COXPaHEHHS SJICKTPHYECKOTo 3apsiia, 3aKOH
COXpaHEHMsI MacCOBOI'0 YHCIa, MOCTyNIaThl bopa, 3aKOH paJfoakTHBHOTO pacraja, Mpy 3TOM Pas3IndaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BEIPAKEHHWE W YCIIOBHS (TPaHUIBI, OOJIACTH)
MPUMEHHMOCTH;

OIIpENeNATh HaIpaBlIeHUEe BEKTOpa WHAYKIIMU MArHUTHOTO ITOJISI TPOBOJHUKA C TOKOM, CHIIBI AMIiepa U
cuibl JlopeHua;

CTPOUTH U OIMUCBIBATDH I/I306pa)K6HH€, €C031aBacMOC IIJIOCKUM 3CpKaJIOM, TOHKOH J'IPIH3OI>1;

BBITOJIHATH SKCHEPUMEHTHI 110 MCCIICIOBAHUIO (DPU3UYECKHUX SIBICHHM M MPOLECCOB C HCIOIb30BAHUEM
NPSIMBIX M KOCBEHHBIX U3MEPEHUH: IpHU 3TOM (popMynupoBaTh HpobiieMy/3afady U TUIOTE3Y y4yeOHOro
JKCIIEPUMEHTa, COOMpaThb YCTAHOBKY M3 HPELIOKEHHOTO OOOpYIOBaHHUS, NPOBOIUTH OMNBIT H
($hopMyTUpPOBaTh BHIBOJBL;

OCYLIECTBIATh MpPSIMble W KOCBEHHBIE HM3MEpPEeHUS (HU3MUYECKHX BEIMYMH, NPH O3TOM BBIOMpATh
ONTHUMAJBHBIA C€HOCOO0 HW3MEpEeHHsT M UCIOJb30BaTh M3BECTHBIE METOABI OIIEHKH MOrPEIIHOCTEH
M3MEpEHNH;



ucciaecaoBarb 3aBHCUMOCTHU (1)I/ISI/I‘JCCKI/IX BCIIMYMH C HCIIOJIB30BAHHUEM IPAMBIX I/I3MGPCHPII>12 npu 3TOM
KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTI) PEIYIbTATHI nonyquHoﬁ 3aBHCUMOCTH (I)I/ISI/I‘IGCKI/IX BCIIMYHH
B BUJC Ta6J'H/III u I‘paq)I/IKOB, ACIaTh BBIBOJELI IO PE3yJIibTaTaM UCCIICAOBAHUS,

cobmofaTe mpaBuWjia 0€30MacHOrO TpyAa NpU IPOBEACHWU HCCIEAOBAaHMHA B paMKax ydeOHOro
9KCIIEPUMEHTa, Y4YEeOHO-UCCIICIOBATENbCKO W TMPOEKTHOW JAEATENbHOCTH C  HCIOJb30BaHUEM
H3MEpPUTEIbHBIX YCTPOUCTB U J1a00paTOPHOTrO 000pYJOBAHUS;

pemarb pacuéTHbIe 3a/1a4M C SBHO 3aJJaHHOW (PU3NYEeCKOW MOJENbIO, HCIOIb3Ysl (PU3NUECKUE 3aKOHBI U
MPUHIUITEL, HA OCHOBE aHAJIM3a YCIOBHUS 3a/a4i BEIOUpATh (DPM3UUECKYIO0 MOJIENb, BBIACIAT (PU3HMUECKHE
BEIMYHMHBI B (HOPMYIIbI, HEOOXOUMEBIE Ui €€ pelleHus], TPOBOAUTE PacuEThl M OICHUBATH PEalbHOCTh
MOJTY4YEHHOT0 3HaUeHUs (PU3NIECKON BETHUUHBI;

pelaTh KaueCTBEHHBIE 3aJlaYd: BBICTPAUBaTh JIOTUUECKU HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKIECHUU C
OITOPOii Ha N3YyUEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U (DU3UUECKUE SIBIICHUS;

WCTIOJIb30BATh TIPH PEIICHUH y4eOHBIX 3a/1a4 COBpeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA,
CTPYKTYPHPOBAHHUs, HHTEPIPETAIUN U TPENCTaBlIeHUS y4yeOHOW W HaydyHO-TIONYJISIpHOH WHQOpMAIHH,
MOJTY4YEHHON M3 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHAIM3UPOBATH MOTY4aeMyI0 HHPOPMAIIHIO;

OOBSICHATD MPHUHIUIBI ACHCTBUSI MAIMH, TPUOOPOB U TEXHHUUYECKHX YCTPOWUCTB, pa3jiMiaTh YCIIOBHUS UX
0e301MacHOr0 UCTIONF30BAHMS B TOBCEAHEBHOM JKU3HM;

MPHUBOJIUTH TPHUMEPHI BKIAJNa POCCHUCKUX W 3apyOeKHBIX YUYEHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHNE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOIOTUH;

KCIIOJb30BaTh TCOPETUYECKUE 3HAHMS 10 (U3MKE B TIOBCEIHEBHOW IKM3HU [UIS OOCCIICUCHHS
0e30MacHOCTH TPH OOpaIleHWH C MpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, IS COXPAHCHHS
3I0POBbS M COOJIFOICHHUS HOPM SKOJIOIMUYECKOr0 ITOBEICHHUS B OKPY KAIOIICH Cpee;

paboTaTth B TpyMNIEe C BBHIMOJIHEHHWEM DPAa3IMYHBIX CONMAIBHBIX POJIEH, IIaHHPOBATh paboOTy TPYIIIBL,
paIoHAIBHO PACTIPENeNATh O00SA3aHHOCTH M TUIAHUPOBATH AEATENbHOCTh B HECTAHIAPTHBIX CHUTYAIHIX,
aJIeKBaTHO OI[EHHBATh BKJIA]] KQKIOT0 U3 YYACTHUKOB TPYIIIIBI B PEIIEHNE pAaCCMAaTPUBAEMOM TTPOOIEMBI.

Buabl gesiTe/ibHOCTH 00y4alOLIUXCSl, HANIPABJIEHHbIE HA TIOCTHKEHN e pe3yJ/ibTaTa.

Habnroenue u MHTEpIpETAIHs OIBITOB, CBHJICTEIBCTBYIOIIUX 00
aTOMHO-MOJICKYJIIPHOM CTPOCHUU BEIECTBA: OIBITHI C PACTBOPEHHEM PA3ITUYHBIX
BEIIECTB B BOJIC.

Pemienune 3a1a4 1o O1[eHMBAHUIO KOJUYECTBA ATOMOB HJIU MOJICKYJ B
enuHUIe 00BEMA BEIIEeCTRA.

AHanmm3 TeKCTa APEBHUX aTOMUCTOB (HanmpuMep, pparMeHTa mo3Mebl
Jlykperus «O npupoe Beleii») ¢ u3noxeHneM 000CHOBaHUN aTOMHOM TUIIOTE3bl
(cmbIcnoBoe uteHue). OneHka

yOeUTEIIBHOCTH ATHX 000CHOBaHUIA.

OO0bscHeHne OPOYHOBCKOTO JABIKEHUS, SIBJICHUS TUPDY3UH U pa3anduii
MEX]ly HOHMH Ha OCHOBE TIOJIOKCHUN MOJICKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHHUSI
BEIIIECTBA.

OObscHEeHNE OCHOBHBIX PAa3IMYUil B CTPOCHUH T'a30B, KUAKOCTEH U
TBEPABIX TEJN C UCMOJB30BaHUEM TIOJIOKEHUN MOJIEKYISIPHO-KHHETUIECKOM TEOPUU
CTpOEHUS BEIIECTBA.

[IpoBeneHre OMBITOB MO BBHIPAIIMBAHUIO KPUCTAIIOB MIOBAPEH- HOM COJIU
WJIH caxapa.

[IpoBenenune u 0ObSICHEHUE OTBITOB, AEMOHCTPUPYIOIINX KaMHIIISIPHbBIE
SIBIICHUS U SIBICHHE CMaYlBaHMUSI.

OObscHEeHNE PONH KANMWIISPHBIX SBICHUH ISl IOCTYIUICHHSI BOJIBI B
OpraHu3M pacTeHHI.

(MC — 6uomnorus).

Habmonenue, mpoBeaeHne U 00BbsICHEHHE OTBITOB 110 HAOTIOCHHUIO

TEIUIOBOTO PACIINPEHUS T'a30B, KUAKOCTEH U TBEPABIX TEI.



OO0mbsicHeHHe coxpaHeHUs: 00bEMa TBEPABIX Tell, TEKYUECTH KUAKOCTH (B
TOM YHCJIE, PA3HULIBI B TEKYYECTH JUISl pa3HBIX KUAKOCTEN), TaBICHMS ra3a.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOLIUX 3aBUCUMOCTD JIABJICHUS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHus WM OXJIAKICHHS, U UX 00BSCHEHHE HAa OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yueHUs. AHAIU3 PaKTUYECKUX CUTYalUi, CBS3aHHBIX CO
CBOMCTBAMM I'a30B, )KUJIKOCTEH U TBEPABIX TEIL.

O60ocHOBaHUE MPaBUI U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHUE pa3IMYHbIX CIIOCOOOB U3MEPEHNUS U 1LIKAJ TEMIIEPATYpBHI.

Habnronenue u 00bsiICHEHHE OIBITOB, IEMOHCTPUPYIOLINX U3MEHEHHE
BHYTPEHHEH SHEPTUH Tela B Pe3yJbTaTe TeIUIoNepeaun 1 paboThl BHEITHUX CHIL.

Habnronenue u 00bsiCHEHHE ONBITOB, OOCYK/IEHHE MPAKTHYECKUX
CUTYalUH, IEMOHCTPUPYIOLINX Pa3IMUHbIE BU/IbI TEIIONEPEAAUH:
TEIUIONPOBOAHOCTh, KOHBEKIIUIO, U3Ty4EHUE.

WccnenoBanue siBjeHUs TEII000MEHA IPU CMEIINBAHUN XOJIO0JHON U
ropsiuei BOJBI.

Habntonenue ycTaHOBIEHUS TEIUIOBOTO PaBHOBECHS MEXKy TOpsiuei u
XOJIOJHOU BOJIOM.

Onpenenenne (M13MepeHNEe) KOJIMYECTBA TEIJIOTHI, TOJy4€HHOTO BOJIOM MPH TETJIO0OMEHE €
HarpeThiM METaNINYECKUM [IUJIUHAPOM

Onpenenenve (M13MepeHne) yaelbHON TEIIOEMKOCTH BellecTBa. Perenne
3a/1a4, CBSI3aHHBIX C BHIYMCIEHUEM KOJMYECTBA TEIUIO- Thl M TEIUIOEMKOCTH MPU
TEII000MeHe.

AHalIM3 CUTyalluil TPAaKTUYECKOTO UCIIOJIb30BaHU TEIIOBBIX CBOWCTB
BEILECTB U MaTepHaJIOB, HAIPUMED B LIESIX IHEProcOepeKeHHs: TETIIOU30IAIHS,
SHEeprocoOeperaroIye Kpblly, TEPMOAKKYMYJIATOPHI U T. 1.

HaGnronenue siBiieHnii ucrmapenus u KouaeHncanuu. Mccnenopanme
nporiecca UCTapeHHsl pa3InYHbIX KuaKkocTeld. OObsICHEHUE SBJICHUN UCTIApEHUS 1
KOH/IEHCAIlUM HAa OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YUEHHSL.

Ha6nronenue n oObsCHEHHE MpoIiecca KUTICHHsI, B TOM YHCIIE
3aBHCHUMOCTH TEMIIEPATYpbl KUIIEHUS OT AABJICHMUSL.

Omnpenenenue (U3MepeHNEe) OTHOCUTEIbHON BIaXXHOCTH BO3YyXa.
Habnronenue npotuiecca niaBiieHUs] KPUCTAUIMYECKOTO BEILIECTBA, HAIPUMED JIbJA.

CpaBHeHHUE NPOLIECCOB IUIABICHUS KPUCTAIIIMUECKUX Tl U pa3MAryeHUs
IIPU HarpeBaHUU aMOP(HBIX TeJl.

Omnpenenenue (U3MepeHNe) yAeIbHON TEIIOTHI IUIABICHUS JIbJA.
OObsicHeHHE SBJICHUH IJIAaBJIEHUS U KPUCTANIM3ALUU Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM KOJIMYECTBA TEILIO- ThI B
npoleccax Terionepeiaun Ipy MIABJICHUN U KPUCTAIIIN3AL|H, UCTIAPEHUH U
KOH/ICHCAIIHH.

AHanu3 cuTyalui NpakTHYECKOro MPUMEHEHUS SIBICHUH IaBICHUS U
KpHUCTaJNIM3alluH, HallpUMep, MOJIy4YeHUE CBEPX- YHCThIX MaT€pHUasoB, COJIEBas I'PEIIKa
u JIp.

Ananu3 paboThl U 00bSICHEHUE TPUHIUIIA JEHCTBUS TEIJIOBOTO
JIBUTATEIS.

Brruncnenue kom4ecTsa TEMIOThI, BBIAEAIOIETOCS IPU CTOPaHUU
pa3nuuHbIX BUJ0B TorumBa, 1 KII/] nuraresns.

OO6cyxeHne KOJI0rMUeCKUX MOCIeICTBUIM NCIIOIb30BaHuUs IBUTaTeNeH
BHYTPEHHET0 CrOpaHMsl, TEIIOBBIX U ruapoaiekTpocTtanimii (MC — skosorus,
XUMUS)

Habnronenue u mpoBeieHUE OMBITOB MO JEKTPHU3ALUU Tell IPU
CONPUKOCHOBEHHUH U UHIYKIUEH.

Habnronenue u 00bsicHeHHE B3aUMOICHCTBUS OJTHOUMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX TEIl.



OObsicHeHHE PUHIMIIA ASHCTBUS MeKTpockona. OObsCHEHUE SIBICHUI
JIEKTPU3ALNHU [IPU COIIPUKOCHOBEHUM T€JI U MHAYKLHEN C UCIOIb30BAaHUEM 3HAHUM O
HOCHTEIISAX JIEKTPUUECKUX 3apsI0B B BEIIECTBE.

Pacnio3naBanue u 0ObsICHEHUE SBJICHHUIA JIEKTPU3AIMU B IOBCEAHEBHOM
KU3ZHU.

Habnronenue u 00bsiICHEHNE ONBITOB, WILTIOCTPUPYIOIIUX 3aKOH
COXPAHEHUS AEKTPUUYECKOTO 3aps/ia.

HabutoieHne onbITOB 110 MOJEIMPOBAHUIO CUIIOBBIX JIMHUI
AJIEKTPUYECKOTO MO,

HccnenoBanue NeUCTBUS SJIEKTPUUECKOTO MOJISI HA TPOBOAHUKH U
JTUDJICKTPUKHU

Habmtonenue pa3nnyHbiX BUAOB ACUCTBUS AIEKTPUUECKOTO TOKA U
0OHapy)KeHHE STHUX BUJOB JECUCTBUS B TOBCETHEBHOM JKU3HHU.

COopka 1 ucnblTaHuE IEKTPUUECKON [IENH MOCTOSHHOTO TOKA.

N3mepenue cuiibl TOka aMIEpPMETPOM.

W3mepenue 3nekTpruueckoro HanpsKeHus BoJbTMeTpoM. [lpoBenenue u
00BSICHEHUE ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD AJIEKTPUUYECKOTO
CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IIOIIAI NOTIEPEYHOTO CEUEHUs U
Marepuana.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, TPOTEKAIOLIETO YePE3 PEIUCTOP,
OT COMPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS

Ha pPe3UCTOpe.

[IpoBepka npaBuiia ClI0KEHHUS HAMPSKEHUH MPH MOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia i CUJIbl TOKA MPH MAPAIJIEIBHOM COEIUHEHUH
PE3UCTOPOB.

AHanM3 CUTYyalHil Mocie10BaTeIbHOTO U MapalJIEIbHOTO COETUHEHHS
MIPOBOJHUKOB B IOMAIIHUX 3JEKTPUUECKUX CETAX.

Pemenne 3agau ¢ ncnosib3oBanueM 3akoHa Oma u popmyit pacuéra
ANEKTPUYECKOTO COMPOTUBIICHHUS IIPH MOCIIEI0BATENILHOM U MapaJljIeIbHOM
COEIMHEHUU MPOBOIHUKOB.

OObscHEeHnE yCTPOUCTBA U IPUHIUIIA IEHCTBUS JOMAIIHUX
AJIEKTpOHArpeBaTENIbHBIX TPHUOOPOB.

OObscHEeHrEe TPUYUH KOPOTKOTO 3aMbIKaHUsSI U IPUHLIKIIA AEHCTBUS
IJIaBKUX MPEAOXPAHUTENCH.

Pewrenue 3agau ¢ ucnosibzoBanueM 3akoHa J[xxoyns—IJlenna.
Habmoenne BO3HUKHOBEHUS AJIEKTPUUECKOT0 TOKA B JKUIKOCTH

Ananus 1 00CyX/IeHUE Pa3InYHBIX IPUMEPOB
MeXaHU4YeCKOTOABMkeHHs. OOCYXIeHEe IPaHULl IPUMEHUMOCTH MOIENIN
«MarepuanpHasTouka». Onrcanne MeXaHUYeCKOTO JIBMKEHUS PA3IUYHBIMU
crocobamu(ypaBHeHue, TadnuIa, rpaduk).

AHanu3 )KMU3HEHHBIX CUTYallUl, B KOTOPBIX MPOSBISAETCIOTHOCUTEIBHOCTh
MEXaHUYECKOTO ABIKeHUs. HabmoneHne MexaHn4eckoro JBUKEeHHsI Tea
OTHOCHUTENbHOPa3HbIX TeN oTcuéTa.CpaBHEHME MTyTEH U TPACKTOPUN JBUKEHUS
OJIHOTO ¥ TOTO KeTeJa OTHOCUTENBHO Pa3HbIX Tel 0Tcuéra. AHanu3 Tekcra ['anunes o0
OTHOCHUTEIILHOCTH JIBUKEHHUSI;BBITIOIHEHNE 3aJJaHHI 10 TEKCTY (CMBICIIOBOE YTCHHE).

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS OpyCKa WM JBUKCHHUS IIaphKa
10 HAKJIOHHOW TIOCKOCTH.AHAJIN3 U 00CYXeHHE ClIOCO00B MPUOIHKEHHOTO
OTIPEAEIEHUIMIHOBEHHOM cKopocTn.OnpeiesieHne CKOPOCTH pAaBHOMEPHOTO
JBUKEHUS ([IapUKaB KUAKOCTH, MOJICTH AIEKTPUUECKOTO aBTOMOOUIIS | T. 11.).

Onpenenenue nMyTH, IPONUIEHHOTO 3a JAHHBIN MPOMEKYTOKBPEMEHH, U
CKOPOCTH Tena 1o rpaduKy 3aBUCUMOCTH MTyTHPABHOMEPHOTO JIBMXKEHUS OT BPEMEHH.

OO6cyx1eHre BO3MOXKHBIX MTPUHIIUIIOB ACUCTBUS TPUOOPOB, U3MEPSIFOIINX
CKOPOCTH (CITUJIOMETPOB).

Brruncnenune IIYyTHU U CKOPOCTHU IIPU PABHOYCKOPCHHOM



MPSIMOJIMHEHHOMIBHKCHUHUTEIA.

OrnpeneneHue NpoMIEHHOTO MyTH U YCKOPEHHS JIBMXKEHHS Tesano rpapuky
3aBUCHUMOCTH CKOPOCTU PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO/IBUKEHUSATEIIA0TBPEMEHH.

OmnpeneneHneycKopeHust

TEJIAIPUPABHOYCKOPEHHOM/IBUKEHUUITOHAKJIIOHHONIIIIOCKOCTH.

3MEepeHHUeneproIa HIacTOThl OOpaleHusITeNa
MOOKPY>KHOCTHU.OIpe1eIeHUECKOPOCTUPABHOMEPHOI0/IBUKEHUATEIAIOOKPYKHOC
TH.

PemrennesagaynaonpeeiecHUEKNHEMATHY€CKUX XaPaKTEPUCTUKMEXaHUYE
CKOT'OJIBUKEHUSIPA3JINYHBIXBHUIOB.

Pacno3znaBanmennpuoIMXEHHOEONMUCAHUEPAZTIUYHBIXBUOBMEXaHUYECKOTO
JBIDKCHUSIBIIPUPOISUTEXHUKES(HATPUMEPAXCBOOOHO MAJAIOIINX TEJI,
JIBU)KEHUS! )KUBOTHBIX, HEOECHBIXTEJ, TPAHCIIOPTHBIXCPEACTBUIP. )

Habnronenue u o0CykAeHUE OTIBITOB C JBUKECHUEM Tejia
MPUYMEHBINICHUUBIHUSHUS AP YTUX TSI, TPETISITCTBYFOIITAX JIBUYK CHUTO.

Ananmu3 tekcral anuiesconmmcaHneMMBICIICHHOT 09KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH UHEPIIUH;
BBITIOJTHCHUE3aIaHUHUTTIOTEKCTY(CMBICIIOBOCUTCHHUE).

OO0CYXIeHNEBO3MOKHOCTHBBITIOTHCHUI3aKOHAMHEPITUU BPAZIINIHBIXCUCTE
MaxoTcuéTa.

HabaroneanenoocyxieHueMeXaH iaeCKUXSIBIICHU M, TIPOUCXOJISIIINX B
cucteMme otrcuéra «Tenexka» npu e€
PaBHOMEPHOMHUYCKOPEHHOM/IBIYKCHUUOTHOCHTEITbHOKAOWHE TAa(PU3HKH.

J1eHCTBUSICBEKTOPAMHUCHII: BEITIOJTHCHUE3a TaHUUTTO CITIOKECHHUIOMBBIIUTAaHU
FOBEKTOPOB.

Habnronennen/ununpoBe1eHUEeOnbITOB, 1IEMOHCTPUPYIOIINX3aBUCUMOCTBYC
KOPEHUSITEIA0TIIPHUIIOKEHHOMKHEMY CUJIBIIMACCHITENA.

Ananmu3no0bsICHEHUESBICHUH CUCITOIb30BaHNEMBTOporo3akoHaHbroTOHA.

Pemenunesanaucrucnonb3oBaHUEMBTOPOro3akoHaHbpIOTOHaMIPaBUIIACIIONKEH

HSICUIL.
OmnpeneneHueKECTKOCTUIIPYKUHBI.

AHanu3cuTyaluui,BKOTOPhIXHAOIIOJAI0TCAyTIpyTHueaehopMaln, unxoos

HCHCHI/ICCI/ICHOHBSOBaHI/IeMSaKOHaFYKa.
PCIJ_ICHI/IC3aI[a‘lCI/ICHOHBBOBaHI/IeMSaKOHaFYKa.
I/ICCJ'IC,I[OBaHI/IC3aBI/ICI/IMOCTI/ICI/IJ'II)ITpeHI/ISICKOJ'IB)KCHI/IH

OTCHJIBIHOpMaTbHOTOIaBIIeHHs. OOCY K ICHHEePE3yIbTATOBUCCIICIOBAHUSI.

OrnpeneneHnekodppuneHTaTpeHUSICKOIbKEHUs. I3MepeHUECUITBITPEHUSITT
OKOSI.

Pemrenne3anaucucionb3oBaHuEeM(POPMYITBLIIISICHITBITPEHUSICKOJTBYKCHHSI.

AHaNU3IBUKCHUS TEIITOJILKOIIOJICHCTBUEMCITBITSDKECTH—
CBOOOHOTOTIAICHUSI.

OOBsiCHEeHHEHE3aBUCUMOCTHYCKOPEHHICBOOOTHOTOIa/ICHUSIOTMACCHITEA.

O1eHKaBeTMYUHBICUJIBITST OTESHUS, IS CTBY IO M EK Ty ABYMSITEIIaMHU (1J1
sIpa3HBIXMAacc).

AHaJi3 ABWKEHUSI HEOCCHBIX TEJ MO ICHCTBUEM CHIIBI TATOTCHUS (C
HCTIOJIb30BaHUEM JIOTIOIHUTEIBLHBIX HUCTOYHUKOB HH(pOpMAInn ).

Pemenue 3a1a4 ¢ uCMoyib30BaHUEM 3aKOHA BCEMUPHOTO
TATOTCHUSIU(DOPMYIBLITISIPACYETACUIIBITSKECTH.

AHaIM30pUTMHAILHOTOTEKCTA,0MMCHIBAIOIIET ONPOSIBJIEHUA3aKOHA
BCEMHUPHOTO TSATOTEHUS; BHITIOJIHEHUE 3aJJaHH 110 TeKCTY(CMBICIIOBOCUTEHUE).

Habnronenneno6cy ) 1eHUeOmbITOBIION3MEHEHHIOBECATEIAITPUY CKOPEHHOM
JBY>KCHUH.

AHanu3ycioBUUBO3HUKHOBEHUSHEBECOMOCTUUIIEPE-TPY3KH.

PemenunesanaunaonpeneneHueBecaTeIaBpa3InYHbIXYCIIOBHUSIX.

AHamm3cul,
JICUCTBYIOIIMXHATEIO,TOKOosAIIeecssHaonope. OnpeiesIeHUeLEHT PATKECTUPA3I
HYHBIXTE]I



HaGmronenune u 00CyKI€HUE OIBITOB,

JIEMOHCTPHUPYIOLIUXIIEPEAady UMITYIbCAIIPUB3aUMOACHCTBUUTEIL, 3aKOHCOXPAH
CHUSIMMITYJIbCAIIPUaOCOJIIOTHOYIPYTOMUHEYIIPYTOMB3auMO/I€i CTBUUTEIL.

AHanu3 cuTyaluui B OKPY>Karollei )KU3HU C
HCII0JIb30BAHUEM3aKOHACOXPAHCHUSIUMITYJIBCA.

PacnoznaBanuesBiIeHUSI pEaKTUBHOT OJIBUKEHUSIBIpUpPOieuTeXHUKe(MC—
Ouosorus).

IIpumenenune 3ako0Ha COXpaHEHUST UMITYJIbCA IS
pacuérape3yibTaTOBB3alMOIEUCTBUATEI(HAIPUMEPAXHEYIPYTOrOB3anMO/1€ICTB
W51, yIIPyrOrOLEHTPaIbHOTOB3auMOAEHCTBUAIBYXOAMHAKOBBIXTEJL,0NHOU3KOTOP
BIXHCIOJIBUYKHO).

Pemenunesanaucucnonp30BaHNEM3aKOHACOXPAHCHUSAUMILYJIBCA.

OnpenenennepadoThICUIIBIyIPYTOCTUIIPUIIOABEMETPY3aCUCII0Ib30BAaHUEMH
€IOJIBUKHOTOMIIOABUKHOTOOJIOKOB.

HN3mepenneMonHoCcTH.

H3mepenuenoreHuanbHONIHEPrunynpyroaedopMIUpOBaH HOUIIPY KU HBI.

HN3mepeHneKnHETHYECKONIHEPTUATENAIIONIMHETOPMO3HOT OITy TH.

DKCNEpUMEHTAIIbHOECPABHEHUE W3MEHEHUs MOTEHUHUAIBbHONN
KUHETUYECKOU SHEPTHUH TeJla IPU JIBUKEHHUM 110 HAKJIIOHHOMIIJIOCKOCTH.

IIpumenenne 3akoHa COXpaHEHUSI MEXaHUYECKOMN
SHEPTUMIIAPACUETAIOTCHIMATbHOMMKNHETHYECKOMAHEepruiTena. Penrenuesanay
CHUCIIOJIb30BAHUEM3aKOHACOXPAHECHUSIMEXaHNYECKOMPHEPT U .

Habmronennexone0aHUNIION1€HCTBUEMCUIITSHKECTUMYTIPY-TOCTH U
oOHapy>XeHHE TTOI00OHBIX KOJIEOaHUN B OKPY>KAIOIIIEMMHUPE.

AHanmm3koJsie0aHuUTpy3aHaHUTUHHANTPYKUHE. OTIpe/IeICHUE YaCTOTHIKOJIE
OaHMIIMaTeMaTHYEeCKOTOUIPY>KUHHOTOMAsITHUKOB.

HaoOmronenune u 0o0bsiCHEHNE SIBIIEHUS
pe3oHanca.lccneqoBanne3aBUCUMOCTUIIEPHOAAKOJIE0aHUUTTIOIBEIIEHHOTOKHUTH
rpy3a0TAJIMHBIHUTH.

[IpoBepkanezaBUCUMOCTUIIEPUOAAKOICO0aHUITPY3a,[10/IBEIIIEHHOT OKJICHTE,
OTMacchIrpys3a.

Ha6J’II0I[CHI/IeI/IO6CY)KILGHI/IGOHBITOB,I[CMOHCTpI/Ip}IIOH_[I/IXSaBI/ICI/IMOCTBHepI/IO,I[

aKoJICOAHUUIIPY>)KUHHOTOMAasTHUKAOTMACCHITPY3alXECTKOCTHU TIPYKHUHBI.
[IpumeHeHneMaTeMaTHYECKOTOUNIPYKUHHOTOMAs THUKOB.

BKA4YECTBEMOICIICH IISIOIMTMCaHUSIKOICO0aHUMBOKPYKAIOTIIEMMHUPE.
Pernrenne3anay,cBI3aHHBIXCBBIYU CIICHUEMIUTHOIICHKOWMYACTOThI(TIepHOa
)KOJICOaHUI

OO0OHapy>KEeHUECHAHATN3BOJTHOBBIXSIBIICHHHBOKPYKAIOIIIEMMHUPE.

HabGunroenre pactpocTpaHeHus MPOA0IbHBIX U ITOMEPEYHBIXBOJIH (Ha
MOJIEJIN ) U OOHAPYKCHUE aHATOTUYHBIX BUIOB
BOJIHBIIPHUPO,1€(3BYK,BOJISTHBICBOJTHBI ).

BrrurcieHne IITMHBIBOTHBIHCKOPOCTHPACTIPOCTPAHCHHUSI3BYKOBBIXBOJIH.

DKCIepUMEHTAITBHOCOIPEIeICHUErPAHUITYaCTOTHICIBIIIMMBIX 3By KOBBIXKOJI
cOaHuii.

Habnronenne3aBrucuMOCTUBBICOTHI3BYKa0TUACTOTHI(BTOMYHCIIECUCIIONB30Ba
HUEMMY3BbIKAIbHBIXUHCTPYMEHTOB).

HabnronennenoossscHEHUESIBICHUIaKy CTUUECKOTOPE30HAHCA.

AHaTM30pUTMHATBFHOTOTEKCTA, TOCBAIEHHOTOUCIIOIB30BAaHUIO3BYKA(UITNYITh
Tpa3ByKa)BTEXHHUKE(IXOIOKAIHUS, YIbTPA3BYKBMEIUIIMTHEU]IP. ); BBINIOTHEHUE3aJaH!
WIMOTEKCTY(CMBICIIOBOECYTEHHE)

[MoctpoennepaccyxaeHnit,000CHOBBIBAIOIINXB3aUMOCBSI3bIJIEKTPHUUECKOTO
HUMAarduTHOT OITOJIEH.

DKCIEPUMEHTAIbHOCU3YyYEeHUECBON CTBAIEKTPOMArHUTHBIXBOJIH(BTOMYHKCIIE
CIIOMOIIBIOMOOUIIbHOTOTENIe(OHA).

AHaIU3PEHTT€HOBCKMXCHUMKOBYEIIOBEUECKOTOOpraHmu3Ma.

AHaNIU3TEKCTOB,OMUCHIBAIOIUXTPOSBICHUSIIIEKTPOMAarHUTHOTO
WU3JTy4€HHUs B IPUPO/IE: KUBBIE OPTaHU3MBI,



U3ITy4CeHUSIHEOCCHBIXTEJI(CMBICIIOBOCUYTECHHE).
PaCHO3HaBaHI/ICI/IaHaJII/I3paSHHqHBIXHpHMCHeHHﬁ3H€KTpOMaI‘ HHUTHBIXBOJIHBT
CXHHKCE.
Pemennesanaucuconb3oBaHUEMPOPMYIIIICKOPOCTUIICKTPOMAar HUTHBIX
BOJIH, JJIMHBI BOJIHBI 1 4aCTOTBICBETA

HaGmronenue onsIToB, IEMOHCTPUPYIOIINX SIBICHHUE
MPSIMOJIMHEHHOTOPACIIPOCTPAaHECHUACBETA(BOZHUKHOBEHUETCHUHUTIONYTEHHN ), U UX
HHTCPpIIpETAals C UCIIOJIb30BAHUEM IMMOHATHUACBCTOBOIOJIyYa.

OOBsICHEHNEMMO/IETTMPOBAHNECOIHEUHOT OMITYHHOT03aTM EHU .

HccnenoBanne3aBuCHUMOCTHYTIIA0TPAXKEHUSICBETOBOT 0JIy YaOTYy TIaIaICHHUS.

H3ydenne cBOHCTB N300paKEHUsI B TIIIOCKOM
3epkatie. HabmroqeHneno0bsiCHEHU€OTTBITOBITOIOTY Y€ HUIOM300paK CHUMBBOTHY TO
MUBBITTYKJI0M3epKkaliax. HabmroneHneno0»sICHEHUEOTIBI TOBIIONPETOMIICHUOCBET
aHarpaHUIIEPAZINYHBIXCPET,BTOMUYHUCIICONBITOBCIIOJHBIMBHYTPEHHUMOTPAKECHUE
Mm.HccrienoBanne 3aBUCUMOCTH yTJia MIPEIOMIIEHUST OT
yrJanaJeHusICBETOBOT OJIyYaHAT PAHULIEKBO3 1Y X—CTEKIIO).

Pacnio3zHaBaHUEABICHUINOTPAKEHUSUITPETOMIIEHUSACBETAB OBCEIHEBHOMU
)KU3HU. AHAIU3 U OOBSICHEHUE SIBJICHUSIONTHY €CKOTOMHUpPaXKa.

Pemennesanaucucnoib30BaHM €M3aKOHOBOTPAKEHUSAUITPEIIOMIIEHUSICBETA

[Monyuennenzo6pax CHUMCTIOMOIIIHFOCOOUPATOTIIEHIPACCENBAIOIIICHITNH3.

Omnpenenenned oKy CHOTOPACCTOSHUSIMOTITHYECKONCHITBI COOMPAIO IS HITNH3
BI.

AHanu3ycTpoiCcTBauIPUHLIMITAAECHCTBUSIHEKOTOPBIXONTUYECKUXTTPUOOPO

B:(hoToanmapara,MUKPOCKOIIA, TEJIECKOMa
(MC—O0muonorus,acTpoOHOMHUSI).

AHaMM3ABICHUNOIN30PYKOCTUUAATEHO30PKOCTH, TPUHITUITAICUCTBUSIOUK
oB(MC—=o0wmomorus).

Habaronenue nmo paszinokeHuro 0€I0ro cBeTa B
cnexkTp.Habmroneaneno0bs1CHEHUEOITBITOBITONOTYYeHUI00EI0TOCBE TAITPU CITIOKEH
HWHCBETAapa3HBIXIIBETOB.

[IpoBenenne u 0OBICHEHHUE OIBITOB 110 BOCIIPUSTHIO IBETAPEIMETOB TIPH
UX HAOIIOACHHUH Yepe3 IBETOBBIC (PHIIbTPHI(IIBETHBICOUYKH ).

OO6cyxnenuenenuonstoBPesepdopaanonccie10BaHUIOATOMOB, BBIIBHKCHH
ErUI0TE30BO3MOKHBIXPE3YJIHbTaTaXOMBITOBB3aBUCUMOCTHOTIIPEAIIOIAraeMOTOCT]

OCHHUSATOMOB,OPMYITUPOBAHUEBBIBOIOBU3PE3YIbTATOBOMIBITOB.
OO0cyX1IeHNEeNTPOTUBOPEUHITITIaHE TAPHONMO/IeTTHaTOMA.

I/IOCHOBaHHﬁHﬂHFHHOTCSLIBOpaOCTaI_II/IOHapHBIXOp6I/ITaX3HeKTpOHOB.
Ha6HIO,HGHHCCHHOHIHBIXHHHHCﬁqaTBIXCHeKTpOBI/ISJ'Iy‘IeHI/IpraSJ'II/I"IHBIX
BCIIICCTB. OO0OBsicHEHNE THHEHYATBIX CIICKTPOBU3ITYUYCHUSI

OO6cyxaeHrne BO3MOXKHBIX TUIIOTE3 O MOJIETISIX CTPOCHUS
simpa.OnpeneneHuecocTaBasieprno3aqaHHbIMMACCOBBIMU3APSIOBBIM YHCIaM U
10 MOJIOKEHHUIO B IEPUOANYECKOM cucTtemedneMeHTOB(MC—xumust).

AHaIM3U3MEHEHUSICOCTaBasIAPANET OTIOJIOKESHHUSIB IEPUOIUYECKOM

cucreMe npu a-paanoakTuBHOCTU(MC— xummus).
HccnenoBanuerpekoBa-4acTULIIOroTOBbIM(oTorpadusam.O0Hapy KeHUE N3
MepeHHepaInallMOHHOT0(OHACIIOMOIIBIO03UMETPA, OLIEHKAETOMHTEHCUBHOCTH.

AHann3 OMOJIOTrHYECKUX U3MEHEHHUH, MPOUCXOISIIIINX
MOJ/IeHCTBUEMPATUOaKTUBHBIXU3TydeHU (M C—
6uosorus).Vcnons3oBaHnepa M0aKTUBHBIXU3TyueHuBMequnHe(MC—
Ouonorus).

Pemrenue 3ana4 ¢ UCIONb30BaHUEM 3aKOHOB
COXPaHEHUAMACCOBBIXU3aPSA10BbIXYUCEITHAONIPEACICHUEPE3YIIbTATOB
SIAEPHBIXPEAKLINI ; aHAIIM3BO3MOKHOCTUUIIMHEBO3MOKHOCTH A IepHOMpeakinu. Oy
€HKa’HEePTUUCB3UAIEPCUCTIONB30BAHUEM(DOPMYIBI DM HIITEHHA.

OOGcyX1eHnenepCIeKTUBUCIIONb30BaHUAYIIPABIISIEMOT O TEPMOSIIEPHOTOCUH
Te3a.

OO6cyX)IeHNeNPEUMYIIIECTBUIKOIIOrMUECKUXITPOOIIEM,CBI3aHHBIX CSIJIEPH



osHepreTukoi(MC—oxkomnorust).

Brimonnenue yueOHBIX 3a1aHu, TPeOyOmUX
JIEMOHCTPAIMUKOMIIETEHTHOCTEH, XapaKTePU3Y IOIIIUXECTECTBEHHOHAY UHYIOT PaMO
THOCTb:

MIPUMEHEHUSTIONY YeHHBIX3HAHU I VITHAy YHOT00 O bSICHEHUA(PU3NU €CKU X IBIICHUIMBO
KpYKaoEeHIPUPOACUTIOBCETHEBHO MK 3HU,aTAK)KEBBIABICHUA(PU3NIESCKUXOCHOB
PAAACOBPEMEHHBIXTEXHOIOT U,

- IPUMEHEHUSOCBOCHHBIXKCIIEPUMEHTAIbHBIXY MEHU W UISINCCIIEJOBAHUSA
(mzmueckux sSBICHUNA, B TOM YHCJIIC
JUISITPOBEPKUTUIIOTE3UBBISIBICHUA3aKOHOMEPHOCTEN.

Pemenne pacy€rHbIX 3a1a4, B TOM YHUCIE
MIPEITOJIar al0IIMX M CTIOIB30BaHN € (PU3NUECKOMMOICIIMMOCHOBAaHHBIXHACOICPKaH
UUPA3JIMYHBIXPa3/1eJ0BKypca PU3UKU.

BeinonHennen3amurarpynnoBbIX WIIMHHIUBU Y A1 HBIXIIPOEKTOB,CBS3aH
HBIXCCOAEp)KaHUEMKYpPCa(pU3UKHU.

CHUCTEMA OIEHKHA JOCTHKEHUN OBYUYAIOIIIUXCH.
OueHka yCTHBIX OTBETOB YYAIIMXCSH.

Ouenka 5 cTaBuUTCS B TOM Cllydae, €CIM y4Jalluiics OKa3bIBaeT BEPHOE
MOHUMaHKe (PU3NUECKOH CYIIIHOCTH pacCMaTPUBAEMBbIX SIBIIEHUHN U 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHil, Ja€T TOUHOE ONPE/IEICHNE U UCTOJIKOBAaHHE OCHOBHBIX MOHITHI U
3aKOHOB, TEOPHUH, a TAKXKeE MPABUIIBHOE OTIpeiesieHne (U3NIECKUX BETUIHH, UX
€MHHUIL U CTIOCOO0B M3MEPEHMS; MPABUIILHO BBITIOIHSIET YEPTEKH, CXEMbI U TpaduKu;
CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COTIPOBOKIAET paccka3z HOBBIMU ITPUMEPaMHU,
yMEET NIPUMEHSATh 3HAHUS B HOBOW CUTYyalluy IIPH BBIMIOJHEHUN TPAKTUYECKUX
3a/IaHH; MOYKET YCTAHABJIMBATh CBSI3b MEXK/y N3y4a€MbIM U PAHEE U3yUEHHBIM
MaTepHaIoM I0 Kypcy (GU3HKH, a TAK)KE C MAaTEPHaIOM YCBOCHHBIM IPU U3YUYEHUU
JIPYTUX PEIMETOB.

Ouenka 4 cTaBuUTCS B TOM Cllydae, €CIM OTBET YUYEHUKA YAOBIETBOPSET
OCHOBHBIM TpeOOBaHUSAM K OTBETY Ha OLIEHKY 5, HO 6€3 UCIOJIB30BaHUsl COOCTBEHHOTO
IJIaHa, HOBBIX MPUMEPOB, O€3 MpUMEHEHHs 3HAaHUI B HOBOM cuTyauuu, 6e3
HCIIOJIb30BAHUS CBSI3EM C paHee U3YYEHHBIM MAaTepUaioM, YCBOCHHBIM PU U3YyYEHUU
JPYTUX MPEIMETOB; €CIH YJalluiics JOMyCTHII OJHY OIIMOKY WM He 0oJiee IBYyX
HEJ0YETOB U MOKET UCIPABUTh UX CAMOCTOSITEIBHO WK C HEOOJIBIIONW MOMOIIBIO
YUUTETIS.

Onenka 3 cTaBUTCS B TOM Cllydae, €Cu yJalluiicss paBUIbHO NOHUMAET
(bu3MYECKYIO CYIIIHOCTh PACCMAaTPUBAEMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE
MMEIOTCS OT/IeIbHBIE POOETIbl B YCBOGHUHU BOMPOCOB Kypca (DU3UKHU; HE
MPENsATCTBYET AAJbHENUILIEMY YCBOCHHIO IPOTPAMMHOTO MaTepHualia, yMeeT IPUMEHSTh
[OJIy4eHHbIE 3HAHUS [IPU PELIEHUHU MTPOCTHIX 337a4 C UCIOIb30BAHUEM I'OTOBBIX
(dbopmyI, HO 3aTpyIHSAETCS MPU PELICHUU 33/1a4, TPEOYIOIINX TpeoOpa3oBaHus
HEKOTOPBIX (OpMYIT; IOMYCTUI He OoJiee 0IHOM rpyOoit U 0JTHOM HerpyOoil ook,
He 0oJiee IByX-TpeX HErpyObIX HEJI0UETOB.

Onenka 2 CTaBUTCS B TOM CIIydae, €CIIM yJallluicsl HE OBJIAIENl OCHOBHBIMU
3HaHUSIMHU B COOTBETCTBUU C TPEOOBAHUSAMH U JAOMYCTUI OOJIBIIIE OIINOOK
HE/I04YeTOB, YeM HEe00X0IMMO ISl OLIEHKH 3.

Ounenka 1 craBUTCA B TOM ClIy4ae, €CJIM YYEHUK HE MOKET OTBETUTh HU Ha OJIUH
13 MOCTAaBJIEHHBIX BOIIPOCOB.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa0doT.

Ouemca 5 craBuTtcH 3a pa60Ty, BBIITOJIHCHHYIO IMOJIHOCTBIO 0e3 omnooK U
HCA0YCTOB._



Ouenka 4 craButcs 3a paboTy, BBIIIOJIHEHHYIO IOJHOCTBIO, HO NPH HAIWYHU HE
6oJiee 0JTHOM OIIMOKK M OJTHOTO HEJ0YeTa, He OoJiee TPEeX HEJ0YETOB.

Ouenka 3 craButcs 3a paboTy, BHIIIOJIHEHHYIO Ha 2/3 Bceil paboThI MpaBUIILHO
WIK TIpU AOTMYIIEHUH He Ooiee 0JHOH rpy0oit ommoKy, He OoJiee Tpex HerpyObIx
oMO0K, OHOM HEerpyooi OMMOKH U TPEX HEIOYETOB, MPU HATMYUH YETHIPEX-TIATH
HE/I0UETOB.

Ouenka 2 craBuTcs 3a paboTy, B KOTOPOU YHCIIO OIIHOOK ¥ HEJIOUETOB
MIPEBBICHIIO HOPMY JIUIsl OLIEHKH 3 HJTH MPABHIILHO BBIIIOJIHEHO MeHee 2/3 paboThl.

Omuenka 1 craButcs 3a paboTy, HEBBITIOJHEHHYIO COBCEM MJIH BHITIOJIHEHHYIO C
rpyOBIMU OITMOKAMU B 3aIaHHSIX.

Ouenka JadopaTopHbIX padoT.

Ouenka 5 craBUTCS B TOM CJIy4ae, €CJIM yYalluiics BBIIOJHUI paboTy B MOJHOM
00beMe ¢ coOIIoIeHreM HEO00X0IMMOM TTOCIIeIOBATEIFHOCTH MPOBEJICHUS OTILITOB U
M3MEPEHUH; CAMOCTOSTENIBHO U PallMOHATIEHO MOHTUPYET HEOOX0IMMOE
000py/I0BaHUE; BCE OIBITHI TPOBOJIUT B YCIOBHIX U PEXKUMAaX, 00€CTICUNBAIOIITUX
MOJTy4eHHUE TIPABUIIBLHBIX PE3YJIbTATOB U BHIBOJIOB; COOIIOAET TPeOOBAHMUS PABUII
0€30macHOTO Tpy/a; B OTYETE MPABUIBLHO M aKKYPATHO BBITIOTHSET BCE 3aIHCH,
TaOJHIIBI, PUCYHKH, YePTEXKH, TpadUKH, BEIYUCIECHUS, TPABUIHLHO BBHITTOTHSIET aHAIN3
MIOIPEITHOCTEN.

Ouenka 4 cTaBUTCS B TOM CiIydae, €CIu y4JaIluiicsl BRITIOJHII PaboTy B
COOTBETCTBUU C TpeOOBAHUSIMH K OIICHKE 5, HO JOMYCTHII JIBa-TPU HEJloUETa, HE OoJiee
OJTHOW HErpyOOl OMIMOKHU U OJTHOTO HEJ0YeTa.

Ouenka 3 cTaBUTCS B TOM CJIydae, €CJIM yJalluics BHITIOJHUI paboTy He
MIOJIHOCTHIO, HO 00BEM BBIIIOJIHEHHOM YacTH TaKOB, UTO MO3BOJISET MOIYIYUTh
MIpaBUJIbHBIE PE3YNIbTAThl U BBIBOJIBI, €CJIHM B XOJI€ POBEACHUSI ONBITA U U3MEPEHUN
OBLITU JOIYIIEHBI OIITHOKH.

Ouenka 2 cTaBUTCS B TOM CIIydae, €CIu yJalluics BBITIOJHIII paboTy HE
MOJIHOCTBIO M 00bEM BBITIOJTHEHHON PaOOTHI HE MO3BOJIET CAENaTh MpaBUIbHbIE
BBIBO/IbI, BBIYMCIICHUS; HAOIIOICHHSI IIPOBOIMINCH HEITPABUIIBHO.

Ouenka 1 craBuTCS B TOM Cy4ae, €CJIM YYallUiicsi COBCEM HE BBITTOJIHUI
pabory.

Bo Bcex ciydasix olleHKa CHMXKAETCsl, €CIIU yJalluics He coOo1a
TpeOoBaHU# MpaBui 0€30MaCHOTO TPYy/a.

L. I'pyOble omoOKm.

1. He3HnaHue omnpe/esnieH1ii OCHOBHBIX MOHATUH, 3aKOHOB, IPABUJI, MOJOKEHUN
TeopuH, (opMyIl, OOIIETPUHATHIX CUMBOJIOB, 0003HAUCHUS (PU3MUECKUX BEJIMYHUH,
€IMHUILY U3MEPEHUS.

2. HeymeHue BBIJICNIATH B OTBETE INIABHOE.

3. HeymeHue npuMeHsTh 3HaHUSA JUIsl pellieHHs 3a/1ad U 00bsACHEHUS
(bu3nYecKuX SABJICHUI; HEMPAaBUIBHO C(HOPMYIHMPOBAHHBIE BOIPOCHI, 3aJJaHUS WIIN
HeBepHbIe 00BSICHEHNUS X0/1a UX PelIeHUs, He3HaHHE IPUEMOB pellleHHs 3a/ad,
aHAJIOTUYHBIX paHee PEeLISHHbBIM B KJlacce; OLIMOKH, MOKa3bIBAIOIINE HEPaBUIILHOE
MIOHMMaHUE yCIOBUS 33aJ]auil WM HEMIPABUIBLHOE UCTOJIKOBAHUE PEIICHUS.

4. HeymeHnue uutaTh MU CTPOUTH TpaMKH U IPUHIMITHAIBHbIE CXEMbI

5. HeymeHue noaroToBuTh K paboTe YCTaHOBKY WM JabOopaTOpHOE
00opyJI0BaHUE, TPOBECTH OMBIT, HEOOXOIMMBIE PACUETHI WIIM UCTIOIb30BATh
MOJTyYEeHHBIE JJAHHBIE ISl BEIBOJIOB.

6. HeOpexxHoe OTHOLIIEHHE K JIaOOpaTOPHOMY 000pPYIOBAHUIO U
U3MEPUTEIbHBIM MTPUOOpaMm.

7. HeymeHue onpenenuTh NOKa3aHusi U3MEPUTENILHOTO pudopa.

8. Hapymienue TpeGoBaHMii mpaBui 6€301MacCHOTO TPy/ia P BBHIIOJHEHUN
IKCIIEPUMEHTA.



I1. HerpyOnbie ommoxu.

1.HerourocT GopMyITHpPOBOK, OMIPEICIICHUIA, 3aKOHOB, TEOPHIA, BEI3BAHHBIX
HETIOJHOTON OTBETa OCHOBHBIX IIPH3HAKOB OIpeelisieMoro nmouatus. Ommokwy,
BbI3BaHHbIE HECOOJIIOJIEHUEM YCIIOBUN TPOBEACHUSI ONIBITA WIIM U3MEPEHUI.

2.0mmOKy B YCIOBHBIX 0003HAUCHHSIX HA TPUHIUITAATIBHBIX CXEMaXx,
HETOYHOCTHU YepTexkeil, rpaduKoB, CXEM.

3.IIponyck WM HETOYHOE HAMCAHUE HAUMEHOBAHUN eIMHUI] (PU3HUECKIX
BEJIMYHH.

4.HepanuoHanbHbIN BEIOOP X0J1a PELICHHUSL.

I11. Henouersl.

1.HepanmoHanbHble 3a11iCH TIPY BBIYUCICHUSX, HEPALIMOHATIbHBIE TPHUEMBbI
BBIYMCIIEHUH, TPeoOpa30BaHNil U pelIeHMs 3a/1a4.

2.Apudpmernueckre OIMOKH B BBIYMCIEHUSX, €CIIM 3TH OIIMOKU rpy0o He
HCKa)KaI0T PEATBbHOCTbD MOJY4EHHOTO pe3yibTara.

3.0t1aenbHbIE NOTPENTHOCTH B GOPMYIHUPOBKE BOIIPOCA WM OTBETA.

4.HeOpexHoe BBINOJIHEHUE 3aIluCcel, yepTexel, cxeM, rpadukos.

Opdorpaduueckre u NyHKTyallHOHHbIE OIIHOKH.

Ouenka npoekra.

Beicokuit ypoBeHs - OT™MeETKa «5»

1. [IpaBUIBHO TOHSATHI 1IEJTh, 33]]a91 BBIITOJHEHHS IPOEKTA.

2. Co0OmroieHa TEXHOJIOTHsSI UCTIOJIHEHUS TPOEKTA, BhIACPIKAHBI
COOTBETCTBYIOIME ATAIBI.

3. IIpoekT oopMIIeH B COOTBETCTBUHU C TPECOOBAHUSIMHU.

4. [IposiBIIeHBI TBOPYECTBO, MHUIIMATHBA.

5. [IpenbsBICHHBIN NPOAYKT AEATEILHOCTH OTINYAETCS BHICOKMM KaueCTBOM
HCIIOJIHEHUS,

COOTBETCTBYET 3asBJICHHO TeMe.

[ToBbilIeHHBIN YpOBEHB - OTMETKA «4»

1. IlpaBUJIbHO MOHSATHI L€, 337]a4N BBITIOJHEHHSI IPOCKTA.

2. ColOnroieHa TEXHOJIOTHSI UCIIOJIHEHUS TPOEKTA, STAIlbl, HO JTOMYILIEHBI
HE3HAYUTEJIbHbIE OIINOKH,

HETOYHOCTH B 0(OPMIICHUHU.

3. [IposiBiieHO TBOPUYECTBO.

4. TlpeabaBIEeHHBINA TPOAYKT AESITEILHOCTH OTIMYACTCS BHICOKUM Ka4€CTBOM
WCIIOJIHEHUS,

COOTBETCTBYET 3asIBIICHHO TeMe.

basoBslii ypoBeHb - OT™METKA «3»

1. IIpaBUIbHO MOHSATHI 11€J1b, 33/Ja4H BBITIOJHEHUS TPOEKTA.

2. CoOnroieHa TEXHOJIOTHsI BHITIOTHEHUS TIPOEKTa, HO UMEIOTCs 1-2 omnbku B
JTarax uiu B

o(popMIICHHH.

3. CaMOCTOSITENIBHOCTD MPOSIBJIEHA HA HEAOCTATOYHOM YPOBHE.

Huszknit ypoens - OTmMeTKa «2»
[IpoekT He BBINIOJIHEH UK HE 3aBEPIICH

TecrupoBanue
OtMmeTka «5» cTaBUTCS, €CIIN YUEHHK BBINOIHUI NpaBUiIbHO OT 80% 1o 100%
0T 001I1eTo Yncna



Oansos

OTtMeTKa «4» CTaBUTCS, €CIIM YUYECHHUK BBIITOJHII MpaBmiIbHO OT 60 % 1o 79%
0T 001I1eTo Yncia

Oanos

OtMmertka «3» cTaBUTCS, €CJIM YUEHHK BBIIOJIHUI MPaBUILHO OT 35 % 10 59%
0T 00111eTo Yncia

OamioB

OTtMeTKa «2» CTaBUTCS, €CIIM YYSHHUK BBITTOJHIII PAaBMWIIBHO MeHee 35 % oT
o01ero yncia

OamioB

WIN HE MPUCTYNWI K paboTe, WK He IPEACTABIII Ha TIPOBEPKY.

TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC (2 yaca)

Ne HaunmenoBanue tembl | Koi-Bo DJIeKTpOHHbIe (I (POBbHIE)
n/n 4acoB o0pa3oBaTesibHbIE pecypchl
1 OU3UKA U METObI 2 bu6nuorexka LIOK

HAYYHOI'O [TO3HAHUA https://m.edsoo.ru/7f41bf72
2 MEXAHUKA 18 bu6morexa [IOK

https://m.edsoo.ru/7f41bf72

3 MOJIEKVYJISIPHAS 24 bubmuorexa IJOK
OU3UKA U https://m.edsoo.ru/7f41bf72
TEPMOJIMHAMUKA
4 OJIEKTPOIMHAMUKKA 22 bub6mmoreka [JOK

https://m.edsoo.ru/7f41bf72

5 Ypok 1 bubmmoreka [IOK
mpoOprEeHTAIIMOHHOM https://m.edsoo.ru/7f41bf72
HaTpPaBICHHOCTH
6 PesepBHOE Bpemst 1 bubnuoreka [IOK

https://m.edsoo.ru/7f41bf72

Hroro 68 yacoB

10 KJIACC (3 uaca)

Ne HanmenoBanue tembl | Kos-Bo duexkTpoHHbIe (Hu(poBbIE)
n/n 4acoB o0pa3oBaTe/IbHbIC PeCyPChI
1 OU3NKA U METObI 2 bubmoreka IIOK

HAYYHOI'O IIO3HAHMA https://m.edsoo.ru/7f41bf72
2 MEXAHUKA 30 bubmuoreka IIOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

3 MOJIEKVYJISIPHAS 34 bubmuoreka LIOK
OU3UKA U https://m.edsoo.ru/7f41bf72
TEPMOJIVHAMUKA
4 OJIEKTPOANMHAMUKA 30 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
5 VYpoxk 1 bubnmoreka [IOK
npoOpreHTAIIMOHHON https://m.edsoo.ru/7f41bf72
HaIrpaBJICHHOCTH
6 PeszepBHOE Bpems 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
Hroro 102 gaca
11 KJIACC (2 yaca)
Ne HaunmenoBanue tembl | Koi-Bo DJIeKTpPOHHbIE (I (POBbHIE)
n/n JyacoB o0pa3oBaTejibHbIE PeCypChl
1 OJIEKTPOAMHAMUKKA 11 bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

2 KOJIEBAHU S 11 BOJIHBI 24 bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

3 OCHOBBI 4 bubmuorexa IJOK
CIIELINAJIBHOM https://m.edsoo.ru/7f41c97¢

TEOPUN
OTHOCUTEJIBHOCTHA

4 KBAHTOBAS ®U3NKA 15 bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

5 DJIEMEHTBI 7 bubmnorexa [JOK
ACTPOHOMMNU U https://m.edsoo.ru/7f41c97c

ACTPO®U3UKU

6 OBOBLIAIOIIEE 4 bubmnorexa [JOK
ITOBTOPEHUE https://m.edsoo.ru/7f41c97c

7 VYpoxk 1 bubmuoreka [IOK
podOpHEeHTAITHOHHOM https://m.edsoo.ru/7f41c97c

HanpaBJICHHOCTHU

8 PesepBHOE Bpemst 2 bubmuoreka [IOK

https://m.edsoo.ru/7f41c97c
Hroro 68 yacoB
11 KJIACC (3 uaca)
Ne HanmenoBanue tembl | Kos-Bo duexkTpoHHbIe (HU(poBbLIE)
n/n 4acoB o0pa3oBaTe/bHbIC PeCYpPChl
1 OJIEKTPOIIMMHAMUKA 15 butmuoreka IIOK
https://m.edsoo.ru/7f41c97c

2 KOJIEBAHU S 11 BOJIHBI 30 butmuoreka IIOK
https://m.edsoo.ru/7f41c97c

3 OCHOBBI 5 butmuoreka IIOK
CIIELIMAJIBHOM https://m.edsoo.ru/7f41c97¢c

TEOPUN
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OTHOCHUTEJIBHOCTHU

KBAHTOBASA ®U3UKA 25 bubmuoreka LIOK
https://m.edso0.ru/7f41c97c

OJIEMEHTBI 7 bubmuoreka LIOK
ACTPOHOMMUU U https://m.edsoo.ru/7f41c97c

ACTPO®OU3UNKU

OBOBIIAIOIIEE 14 bubnuoreka [IOK
ITOBTOPEHUE https://m.edso0.ru/7f41c97c

Ypoxk 1 bubnuoreka [JOK
podopHeHTAMOHHON https://m.edso0.ru/7f41c97c

HarpaBJICHHOCTHU
PezepBHOE Bpems 5 bubmmoreka [JOK

https://m.edsoo.ru/7f41c97c

Htoro

102 yaca
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