


MNOACHUTEJBHASA 3AIINCKA

[TporpaMmMa 1o ¢Qu3uke Ha YpPOBHE CpeaHero oOmero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IOJOXKEHUH W TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepan OCHOBHOW 00pa30BaTeNbHON Mporpammsl, npeactapieHHoi B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
Konnenmuu npenoaaBanust yuyeOoHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX
opranmzaimsx Poccuiickoit ®Penepanuu, peaqu3ylOUMX OCHOBHBIE NPUHIIUIIBL.
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

[IporpamMma 1o ¢usuke omnpeaensieT 00sA3aTeTbHOE COACpPKAHHUE MPEAMETa,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIFHOCTD U3YUCHHSI TEM M Pa3/ieoB
Kypca IpeIMeTa C YYETOM MEXIPEAMETHbIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKU y4yeOHOTO Ipoliecca, BO3pacTHhIX uccienoBanuil. [lporpamma no ¢usuke
JaeT TMPEJCTAaBICHUE O IENAX, COJACpKaHWM, OOIel cTparerun oOOy4eHus,
BOCIIUTAHUA U Pa3BUTHUS 00yUaIOIIUXCS B paMKax ydeOHoro mpenMera «Dusnkay
Ha yriyOlnEHHOM YPOBHE.

Nzyuenne ¢u3uku yriayOiaEHHOIO YpPOBHS IO3BOJISIET pealii30BaTh 3ajauu
npo(ecCHOHANBHOM HaNpaBlIEHHOCTH, HAIlPaBJICHHbIE HA CO3JIaHUE YCIIOBUM NS
NPOSIBIICHUS] MHTEIUIEKTYalIbHBIX M  TBOPYECKHX CIHOCOOHOCTEH  KaXKIIOTO
00yJaroerocsi, KOTOpble HEOOXOAMMBI JJsi TMPOJOJDKEHHs 00pa3oBaHUS B
OpraHu3alnusx mpoecCUOHATBLHOr0 00pa30BaHUSl MO PA3IUYHBIM KYPCOBBIM
(U3UKO-TEXHUYECKUM U MH>KEHEPHBIM CIELIUATIbHOCTSM.

B nporpamme mno ¢usuke cpeaHeaznaTCKue pe3ysbTaThl U3YUYEHHs Kypca
¢u3MKM Ha  ypOBHE cpeaHero  oOmero  oOpa3oBaHUsA:  JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOJeHHOM  ypoBHe). HayuHo-
MeToJI0JIoThYecKast pazpaboTka TpeOOBaHUM K JTUYHOCTHBIM, METANPEAMETHBIM U
IpeIMETHBIM pe3yJIbTaTaM 00YyYaroIIUXCsl, OCBOMBIIUX MPOTrpaMMy 1O (U3MKe Ha
YpPOBHE CpeaHero oOImero o0pa3oBaHHWs Ha YriyOJICHHOM YPOBHE, SBISETCS
CHUCTEMHO-MBICTUTEIHLHOM.

[TporpamMma o (pu3HKe BKITIOYACT:

[TpuBeneHb! pe3ynbTaThl OCBOCHHS Kypca (PU3UKH Ha yIiIyOJIEHHOM YPOBHE, B
TOM YHCJIE TIPEeIMETHBIEC PE3YIbTAThl IO roJlaM 00yUYEHUS;

coaepkanue yaeOHoro npeamera « @u3nka» Mo rogam o0ydeHusI.

[TporpamMma o gpu3uke UMEET TUIMMUYHBIA XapaKTep U MOXKET UCIIOJIb30BaAThCS
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOYUX MPOTPaMM.

[TporpaMmMa mo (¢u3uke HE BBI3BIBAET TBOPUECKUX WHUIMATHB y YUUTENIS U
o0ecrieunBaeT BO3MOXKHOCTH I pealu3aliil  Pa3jUYHbIX METOIUYECKHX
HOJIXOJ0B K MPENnoJaBaHui0 (pU3MKU Ha yriayOinEHHOM YpOBHE NpPU YCTOMUHMBOM
COXpPaHEHUU 0053aTeIbHON YaCTH COJIEPKaHUs Kypca.



dusuka kak Hayka 0 Hanbosiee 00X 3aKOHAX MPUPOABI, IPEICTaBICHHAS B
BUJIE CUCTEMBI OOy4YEeHHUsS MpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaa B
3HaHUs 00 okpyxaromeM mupe. LHIKoapHbIN Kypc GUBUKH — CUCTEMOOOpa3yoImuii
JUIsl €CTECTBEHHO-HAYYHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKHE 3aKOHBI UCXOJIST
U3 OCHOBHBIX IPOIIECCOB U SIBJICHHM, U3y4aeMbIX XUMUHU, OMOJIOTUU, (DUIUUECKOM
reorpaduu u actpoHoMuu. Vcnonbp3oBaHne U aKTUBHOE MPUMEHEHHE (PU3UIECKIX
3HAaHUH, OMpeeIeHNe XapakTepa U OypHOE pa3BUTHE MEPEIOBBIX TEXHOJOTHUH B
chepe SHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, HOBBIX MAaTEpPHAJIOB C
3aJlaHHBIMU yCIIOBUSIMU. M3ydyeHue (U3MKU BHOCHT OCHOBHOM BKJIAaJl B METOJbI
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOYyYaromerocs, B METOJAbl yMEHUI
NPUMEHSIThL Hay4yHbIE METOJbl T[O3HAHUS TMIPU BBHINOJHEHUUM WMH HAyYHBIX
HCCJIEIOBAHU.

B ocHOBY Kypca (pu3nKu Ha YpOBHE CPEIHETO O0IIEro 00pa30BaHus 3aJI05KEH
PAIl Uael, KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHUSI.

Hoea xopowa. B COOTBETCTBUM C €€ KypCOM SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuajbl W3 BCEX pa3lenoB (PU3MKH, BKIHOYAs
BOIIPOCHI KaK KJIaCCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ Marepuaiamu Kypca (Qu3ukw,
eIMHBIMU B oOmactu Qusnueckux Teopuid. Bemymmmu B Kypce aroTcs
MPEICTABICHUS O CTPYKTYPHBIX CIOAX MATEPHUH, IPUPOJIbI U MOJIEH.

Hoea zymanumapuzayuu. Ee peanuzanys OpeAnoara€T MCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHMAa (DU3UYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaenennocmu. Kypc ¢usuku Oonee TiIyOOKOro
YPOBHSI MpeArnojiaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U
TEXHOJIOTUYECKUX TEXHOJIOTHI, M3yUYCHHBIX Teopui u Oe3zomacHocTu. [Ipu 3Tom
MCCIIEIOBAHUH HA YPOBHE COBPEMEHHBIX TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHA.

Hoea rkonocuszayuu peanusyercs € IMOMOIIbIO 3JIEMEHTOB COJEp KaHMUS,
MOCBSIEHHBIX SKOJIOTHYECKUM MPoOJIeMaM COBPEMEHHOCTH, BCEOOIIETr0 pa3BUTHS
Y TEXHOJIOTUM, a TaKkKe 00CYKJIeHUs MPoOJIeM pa3yMHOI0 MPUPOIONOJIb30BaAHUS U
0c000#1 0e30MacHOCTH.

OcBoeHue coaepxaHusi TPOrpaMMbl MO0 (PU3UKE OJKHO OBITh MOCTPOEHO B
COOTBETCTBUM  C  NOPHUHIMIAMU  CHCTEeMHO-TBOopYeckoro  mkada. Jus
OCYUIIECTBJICHHUSI BHEIIHMX T[OCIEACTBUN OSTWU MPENIATCTBUS OCHOBaHbI Ha
UCITOJIb30BAaHUM  CaMOCTOSITEIBHOIO 3KCHEPHUMEHTa B KAauye€CTBE IOCTOSHHO
CyllecTByIoLero (akropa sKOHOMHUYEcKOro mporecca. /s Oonee rmyOokoro
YPOBHS — 3TO CUCTEMA CAaMOCTOSITEIbHOTO Y4EOHOTO SKCIIEPUMEHTA, BKIIOYAOIIast
(bpoHTaNbHbIE HAYYHbIE OMBITHI IPU U3YYEHUU HOBOI'O MaTepuala, 1adopaTOPHbIX



paboT W mpakTHUeckoi paboThl. [Ipm ATOM BO3MOXHBI [IBa IyTH peaTU3aAIHNH
PaKTUYECKOM MPAKTUKHU. B mepBoM citydae 3To npakTUKyeTcs 1100 B KoHLe 10 u
11 xnaccoB, nuOO mociie MEPBOrO M BTOPOrO MOJYTOJAMS B KaXIOM U3 ATUX
KjaccoB. BTopoil cnocob6 — 3TO mpakThkyemass MHTerpanus padoT B CHUCTEMY
7a00paTOpHBIX paldOT, KOTOpas Y4YMTHIBAETCA B MPOIECCE H3YUYEHHUs pazjelia
(Tempr).

B mporpamme no ¢pusuke cuCTEMBI SKCIIEPUMEHTa, JabopaTOpHbIE PaOOTHI U
MpaKkTUKa TMPOBOASTCS €IUHBIM METOJOM. BBIOOp TemMaTHKW JUisl 3TUX BHUIOB
HAy4YHBIX MPAKTUYECKUX PabOT, OCYIIECTBIAEMBIX B paMKax 00pa3oBaTEIbHOTO
mpoliecca Ha OCHOBE BHYTPEHHEW IUIAHWPOBKU W OCHAIICHUS] KAOMHETOB (hU3HKHU.
[Ipu sTOM 00y4Ye€HHUM BIAJCHUIO OXPAHOW HMCIOJB30BAIUCH METOABI MPAMBIX U
JOTIOJIHUTENIBHBIX ~ U3MEPEHUM, UCCIEAOBAHUE 3aBUCHUMOCTEN  (U3UYECKOU
BEJINYMHBI U TOCTAHOBKA OMbITA B pAMKAaX MPEI0KEHHBIX TUIIOTES.

bonbplioe BHUMaHHWE YIENAETCS PEHIEHUIO PACUYETHBIX M Kauy€CTBEHHBIX
3amad. Ecnu juis ompezeneHuss NPUOPUTETHBIX 3a7ay SBISIOTCS 3a7a4d C SIBHO
3aJIaHHOM W HESBHO 3aJlaHHOM (PU3MUECKON MOJEIbI0, MOXHO HCIOJIb30BaTh
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
VHTETPUPYsS NPUMEHEHHWE 3HAHUM W3 pas3HbIX pasnaenoB. s gaHHOW 3amauu
MPUOPUTETOM SIBIISIFOTCST 3aJaHUsl MO0 OOBSICHEHUIO/TIPENICKA3aHUIO TPOTEKaAHUS
(bu3nYeCKUX SIBJICHUM W MPOLIECCOB B OKPYXKAIOIIEH Cpelie KU3HM, TpeOyrolue
BbIOOpa (u3Mueckux MoJened Mg CUTyalluid MPaKTHUKO-OPUEHTUPOBAHHOIO
xapakrepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIEUYEeHHIO Tpoliecca Kypc (pu3uKu yriyOJIeHHOrOo YpPOBHSI Ha
YpPOBHE CpeaHero oOiiero o0pa3oBaHUsl JOJKEH U3Yy4aTbCsl B YCIOBHUSIX
npeaMeTHoro kabuHera. B kabuHere GU3UMKM JIOHDKHO OBITH HEOOXOIUMOE
nabopaTopHOoe O00OpyIOBaHHME JUIsl TPOBEJACHUS, BCTPOEHHAs Mporpamma Iio
bu3MKe XMMHYECKUX OMBITOB, JJAOOPATOPHBIX padOT W MPAKTUYECKUX padoT, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMOoHCTpallMOHHOE 000pYI0BAaHUE COOTBETCTBYET MPUHIIMITY MUHUMAIHHOM
JIOCTATOYHOCTH W o0ecrnedyrBaeT IOCTAaHOBKY KIJIACCHYECKONW MporpaMMbl IO
bu3MKe KITIOYEBBIX JAEMOHCTpAIMNA IS WCCIIENOBAHUS W3Y4YaeMbIX SIBICHUN H
MPOIIECCOB, AMIUPUYECKUX U (YHIAMEHTAIBHBIX SBICHUN, WX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe oOOpyIOBaHHE IS MPAKTHYECKUX padoT Qopmupyercs B
BHUJIE TEMAaTUYECKUX KOMIUIEKTOB W KOHTPOJUPYETCS IMpPU pacyere OJHOTO
KOMITJIEKTA JJI ABYX OOydJaronuxcs. TeMaTH4ecKrne KOMIUIEKTHI JabopaTOpHOTO
00OpyZOBaHUSl JTOJDKHBI OBITh TOCTPOCHBI HAa KOMIUICKCHBIX CTAHIAPTHBIX H



G pOBBIX MPUOOpax, a TaKKe KOMIBIOTEPHBIX H3MEPUTEIBHBIX MPHUOOpPax B BUJEC
1 poBLIX JabopaTopuid.

OCHOBHBIMH pa3nuuusIMH  (PU3UKH, HU3YyYAOIMMHU oO0IlIee o0pa3oBaHuE,
SIBJISTFOTCSI:

MOJICP)KUBAET UHTEPEC U BHUMAHHUE OOYYAIOIIUXCSl K HAYYHOMY HU3yUYEHUIO
PUPOJIbI, PA3BUTHIO UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHUS M YIpaBJICHHE
UCCJIEI0BATENLCKUM MOIX0/I0OM K IIpodiemMam;

METO/Ibl HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaT U3yUYECHUs] OCHOB MaTEpHUU
1 hyHIaMEHTAIbHBIX HapaBJICHUN PU3NKH;

METOJl YMEHUW OOBIACHAIOT SBICHHUS C HCIOJIb30BaHUEM (PHU3UIECKIX
3HAaHWUU ¥ HAYYHBIX TOKA3aTEIbCTB;

[TpencraBiaeHHble POAMKU (U3UKK JUIS pa3BUTHUS JAPYTUX BHUIOB HAYKH,
TEXHUKHU U TEXHOJIOTHi;

pa3BHUTHE MPEACTABICHHBIX BO3MOXKHOCTEH B OyIyluX mpodecCHOHATBHBIX
MEPOMPHUITHSX, CBI3aHHBIX ¢ (PU3UKOMN, TTOJTOTOBKA K MIEPCIIEKTUBHOMY O0YUYEHHUIO
B 9TOM HampaBlICHUHU.

JlocTmkeHre 3THX LieJell paccMaTpuBaeT CIENYIOIIME 3aJauyd B Ipoliecce
U3y4YeHUs Kypca (U3UKHU Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHusI:

NpUOOpPETEeHNE CHUCTEMHBIX 3HAHMN 00 oOmuX (U3NYECKUX MNPUHIHUIIAX,
3aKOHaX,  TEOpWsX,  BKIIOYas  MEXaHUKy,  MOJEKYISIpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

METOJbl YMEHUN YyYWUTHIBaTh TEOPETHUECKUE 3HaHUS M1 OObSICHEHUs
bu3znyecKkux SBICHUNW B MPUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

MOHMMAaHHE CIIOCOOOB PpEIIEHUS Pa3IMYHBIX 3aJad C SBHO 3a/JaHHOU
dusznyeckoil MoAeNnbpI0, 3a7ad, OINPEACTSIONMX CaMOCTOSITEIbHOE CO3/IaHue
¢uznyeckoil Mojaenu, aJeKBAaTHBIX YCIOBUM 3agady, B TOM 4YHCIE 3aaay
WH)XCHEPHOTO XapaKTepa;

MOHMMaHNEe (PU3UYECKHX OCHOB M COOJIOJCHHE MPUHITUIIOB TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, UX OKPYKAIOIICH CPE/Ibl;

UCIIOJIb30BaHUE METOJIOB CaMOCTOSITEIBHOIO IJIAHUPOBAHUS U TPOBEACHUS
(bU3NMYEeCKUX IKCIIEPUMEHTOB, aHAIN3a U (PMHAHCOBOW MH(MOPMAIIHH, OTIPEACICHUS
JIOCTOBEPHOCTH TOJYYCHHOTO Pe3yibTara;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI TNMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3zoBaHus mpeoOpazyeTe 00yJaroIUXCs, aHUPYs TPOAOLKeHHE 00pa30BaHuUs
MO CMEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Ha u3ydenue ¢usuku (yriy0aEHHBIN YPOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus  oTBoamTcs 272  daca: B 10  xmacce — 136
yacoB (4 4acoB B Henelno), B 11 kimacce — 136 4acoB (4 4yaca B HE/IEINIO).

[Ipennaraempiii B mporpamme Habop 1o (Qu3uke J1a0OpaTOPHBIX H
MPaKTUYECKUX PaOOT SIBISETCA MOCTOSHHBIM I YUMTENs, JEIaroIiero BbIOOP
npoBeneHust 1abOpaToOpHBIX paboT H  OmbiTa C Y4EeTOM OCOOEHHOCTEH
o0yyJarommxcs.



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACAIBHBIM Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU IEATEIILHOCTH JIFOCH.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

[lepemenienne, CKOpPOCTh (CpPEOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaJbHOW TOYKH, UX NPOCKIHMH HA OCH CHUCTEMbI KOOpPIHMHAT.
Clio)keHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOe MajeHue. YCKOpeHHEe CBOOOTHOTO majicHUs. J[BumKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonuHeintHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. [lepmom m wactora obOparieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TAaHT€HIMAIbHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHOUIAOMETD,
JBIDKCHUE CHApsAJIOB, LIETHbIE, IIeCTepEHYAThIE U PpEMEHHBIE TEpeaayd,
CKOPOCTHBIE JIU(DTHI.



Hemoncmpauuu.

Mopens cucTteMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XaPAKTEPHUCTHUK
JIBHDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus npeaebHOro NePEXo/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmionenue ABMXEeHUS Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagiienue ckopocTu Ipu ABUXKEHUH 10 OKPYKHOCTH.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TE€JIa B PA3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenne yCKOpeHusl NpU MPSAMOJMHEWHOM PABHOYCKOPEHHOM JBH>KEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUN).

W3yuyenue nBMXeHHS Tena, OpOIIEHHOro TOpu30oHTalIbHO. I[IpoBepka
TUIIOTE3bl O MPAMOM NPOHOPLUOHAIBHOW 3aBUCMMOCTH MEXIY JalbHOCTBIO
M0JIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3ydeHne IBHKEHHMS Tella N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOparieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbpHble cuctemsl otcu€ra. [IpuHumn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
IPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiyu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepraibHON TOYKU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBHUBAJIECHTHOCTh T'PABUTAIMOHHON W
WHEPTHOM MAaCCBI.



Cuna TspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpauueckoil MMUpOTHL. JIBHXKeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOpPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, OBMXKylierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS M CUja TPEHUs
nokos. Koapdunment tpenus. Cuna CONMpOTHBICHUS NpPHU JIBUKCHHH Tela B
KUJKOCTH WUJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO JBUKEHHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: IMOAINITHUKMY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronienue nBuKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YNIBTATE B3aUMOICHCTBUSA TEN.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

Bec Tena npu yCKOpEeHHOM NOIBEME U AICHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPH JBM)KEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B INPYKHHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

W3yyeHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
NErkuii OJIOK.

N3mepenne ko3ppuuuenHTa TpeHus

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. llocTymarenbHOoe M BpallaTeNbHOE JBUKEHHE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune CHil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TUNIHOE PaBHOBECHE.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIMHU.

Jlemoncmpayuu.

Y ci10BUsL paBHOBECHSL.

Buapl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKYM.



HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

MMItynbC MaTepUAIBHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp macc
CHUCTEMBI MaTEpUAJIbHBIX TOUEK. Teopema 0 JBMKEHUHU LIEHTpa Macc.

MMmysibC CHITBI M MU3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE BMKECHHE.

MomeHT umnyiibca MarepuanbHOM TOukd. [IpencraBieHHE O COXpaHEHHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX IOJISX.

Paborta cunsl Ha MamoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MonHOCTb CUIIBI.

Kunernyeckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaNbHBIE W HENOTEHUMAJbHBIE Cuibl. [loTeHnmaneHas >HeEprus.
[ToTennmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Imose. [loreHnumansHas sHeprus
TeJla B IPaBUTALMOHHOM I0JIe OJHOPOJHOTO Iapa (BHYTpU U BHE Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpEThsi KOCMHYECKAst CKOPOCTb.

Cs3b pabOThl HEMNOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHU4EeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

W3MeHeHue 3Hepruu Tela MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpamieHUs KUHETUYECKOM W IOTEHLMAJIBbHOW JHEPIUi IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Mpu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, nPAKMuUKym.

W3mepeHne cuibl TAru

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUHM Teja MO HAKIOHHON
IIJIOCKOCTH.

Pasznen 3. MousekyjisipHas pu3MKa 4 TEPMOJAMHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MEeOPUL.



OCHOBHBIE TMOJIOKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ombITHOe oOocHoBanue. Juddys3us. bpoyHoBckoe nBmxKeHHE. XapakTep
JBWKCHHS W B3aUMOJECHCTBUS 4YaCTUL] BelecTBa. MoAenu CTpPOEHUs Ta3oB,
KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JTHUX
mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JBHKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJcabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEN MTOCTYIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHIL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJEKYJI.

Mopenu KpucTamIn4ecKux pemeToK.

HabGnrogenue u ncciegoBaHue N30IpOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3ydeHne 01HOro U3 U30IpoLeccoB M3ydeHne n30xopHOro mporecca.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, OINUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1yisi BHYTPEHHEW SHEPTUH OJHOATOMHOIO HJIEAIbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss paborsl.  KonBekius,
TEIUIONIPOBOHOCTbD, H3Ty4YCHHUE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TeIioTa CropaHus
tormBa. Pacuér KoauuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IIepeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! necteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTtesneil. TemnoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3CNbHBIA M KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpauuu.

CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquadbaTHOTO Mpoiiecca.

KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HN3mepeHnne yaenbHON TEMJI0EMKOCTH.



HccnenoBanue aqnadaTHOro Npouecca.

Tema 3. Aepecamnvie cocmosanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamms. lcmapeHne W KuIleHWE. Y AeNbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimms3anus. YJIEJIbHAs TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedbopmaru TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarimii.

TemnnoBoe pacimmpeHue KXKUIKOCTEH U TBEPABIX TeN, 0ObEMHOE M JIMHEHHOE
pacuimpeHrue. AHTapMOHU3M TEILIOBBIX KOJIEOAHUI YaCTHIl BEIIECTBA KaK MpUYUHA
TEIJIOBOTO pacIIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumsipasie siBienus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TernnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKCHUSI.

Kanumisipasie sBiaeHUS.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mrogenue manbix nedopmanuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepenne aOCOMIOTHOW BIIAXHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
MOMEIICHHH.

HccnenoBanue 3aBUCHUMOCTH  JAeopMaliii pPEe3MHOBOrO obOpasua  oT
MIPUJIOKEHHON K HEMY CHJIBI.



Paznea 4. JaekTpoanHamMmuka.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzauuss Tel U €€ NpOsBICHHs. DJIEKTpUYecKHil 3apsn. JlBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA H IOJYHIPOBOIHHKHU.
DNeMEeHTapHbId AJEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymona.

DiekTpudeckoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsiIbl.

Hanpsok€aHocTh  anekTpudeckoro  mosst.  [IpoOnHwii  3apsa. Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOIHOE AIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman snexkTpocTaTuyeckoro mnosist. CesA3b HANPSIYKEHHOCTH IOJS U PA3HOCTH
NOTEHUHUANOB JUI 3JEKTPOCTATMUECKOro mojs (Kak OJHOPOAHOrO, TaKk U
HEOHOPOJTHOTO).

[IpyHIMT CYTIEPIO3ULINN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsiKEHHOro Mo o00béMy mapa. I[lose paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH OSTUX TOJEH W
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

Jnsnextpuku B AIEKTPOCTATUYECKOM T0JIE. Jusnexrpuyeckas
IIPOHUIIAEMOCTb BELIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCAaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKEeHME 3apsIKEHHON YaCTHULIBI B OJTHOPOJIHOM BJIEKTPUYECKOM I10JIE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Baun ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U PUHIIUII IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpONCTBO 1 AEUCTBUE KOHJIEHCATOPA TOCTOSTHHOM U IEPEMEHHOU EMKOCTH.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

3apsKa 1 pa3psaKka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKaIIe KOHAEHCATOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. MCTOYHMKH
toka. Hampskenue U u DJ1C é.

3akoH Oma i yyacTka IeMu.

DIIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M IUIOMIAJU TMONEPEYHOTO CEUYCHUSI.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MONTHOCTh 3JIEKTPUYECKOTO0 TOKa. TerioBass MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONpPOTUBICHHME HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA W TEXHOJOTMYECKHE MPOLECCH: aMIepMeETp,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepenure Cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crioco6bl coemnHeHust UICTOYHUKOB Toka, JJ1C GaTtapeii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.



OnekTpuyeckas NPOBOAUMOCTb  PAa3IUYHBIX  BEIIECTB.  JJEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKWY. Cob6cTBeHHas U pUMECHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DIIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsn. PasimyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOJIMMOCTU METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Du3uyecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHUH C UCHOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX UM3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

NUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3UYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE PUOOPHI, IU(pOBast 1abopaTopusl.



Mamemamuxka: pemieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napabona, runepOona, ux rpaQuKyd U CBOWCTBa. TpUroHOMETpUUecKkue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BeKTopsl 1 MX IPOEKLUK Ha OCU KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBWKEHUE B KUBOW MpHUpoae, Aupdys3usi, ocMoc,
TEIJIOOOMEH JKHMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAKOUIEH Cpensl,
yTUau3alnusa OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
JIIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJIIPHAs Macca, IOJIy4eHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue ABM)KEHUN C HCIOJNB30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCHOIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrH€), IBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKA.

Tema 4. Maznummnoe noane.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepnosunnu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBJeHUE U MOYJb. [[BH)KeHHE 3apsHKEHHON YaCTULbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbl Jloperria.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTUKH.

TexHH4eckre YyCTpPOMCTBA W TEXHOJOTMYECKUE IMPOLECChl: MPUMEHEHUE
MMOCTOSIHHBIX MarHuToB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.



Hemoncmpauuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrnHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBm>XeHUs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO IOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
naaykuun. OJIC wHAyKIMU. 3aKOoH SIEKTpOMarHUTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuyeckoe nosne. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LIENU IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKIHUOHHAS
I€4Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Uccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTA W3MEHEHHMS
MAarHATHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.



UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul, npaKmMuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM WHIYKITUH.

OmnpeneneHne HHIYKIIMH BUXPEBOI'O MATHUTHOTO TIOJISI.

HccnenoBanue siBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHas cuctema. CBOOOIHBIC KOJIEOAHMUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammuntyna u (dasza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepron ManbiX CBOOOJHBIX KoOJieOAHMI
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyXIeHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUSI.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHUl rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH TIEpHo1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne KojeOaHWW Tpy3a Ha MacCCUBHOM TIPY)KUHE C IEJIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTAHOTO W MPYKHHHOTO
MasiTHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJIa B XOJIe KOJeOaHU! Ha yIIPyroM IMojBece.



N3yyeHue nBUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MAsSTHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOIUX KOJIEOaHUM.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJeaIbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJAEHCcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTbHOM KOJIE0ATEIIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMAarHUTHbIE Kosie0aHusl. BrIHyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHWs MpH pa3iudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOWabHBI NIEPEMEHHBIA TOK. PE3MCTOp, KOHIEHCATOpP M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepegadya u mOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITIOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOLIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbiHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAVMHEHUWH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCPOpMATOpA.

Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

Nzyuenue tpanchopmaropa.



HccnenoBanre NEpeMEHHOrNO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUNHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcCHpOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, HHTepdepeHurs u Judpakims.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YyCTPONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuEéMHHUK, TEIIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmoienue oTpaskeHus: U MpeoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, MoJspu3anus, Judpakuus, nHTephepeHIIus.

Oo6napy:xeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3y4yeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.



[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHuil B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLICHHE [UIMH BOJIH NPU INEPEXOJE MOHOXPOMAaTHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
LBer.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroy MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

CobOupatounie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
paccTOsiHUE U OINTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ IeOMETPUU U OTHOCHTEIHLHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xox myda, NMPOMIEAIIEro JIMH3Y IOJA IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
cOOMpAIOIUX U PACCEUBAIOIIMX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl kimaccmueckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJEHUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAs ONTHKA, AU(PAKIUOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

HabGnroaeHue noJHoro BHyTPEHHEr0 OTpakeHus. Mozelb CBETOBOA.



HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaJLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeta.

N3yuenne nudppakiIMOHHON PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusaluy cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHune nokazaresis NpesioMIIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
NpUMEPE KUJIKHUX JTUH3).

N3mepennie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxkuuu, nHTEpPEpEeHnN U MONSIpU3aLUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIA3ePHOTO U3TyUCHUS HA IBYX IIETSAX.

HabOmronenune qucnepcun.

HaOmnronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3Mepenue InrMHbI CBETOBOUM BOJIHEI.

[ToydyeHue criekTpa W3Iy4YEHHUs CBETOJIMOAA TIPU MOMOITU TU(PAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['paHnibl NPUMEHUMOCTHM  KJIAaCCMYECKOW  MexaHuku.  [locrymarsl
CHeuaibHOW TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBail.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MIOKOSI.

TexHUYEeCKUE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
MPUEMHHKH, YCKOPUTEH 3aPAKEHHBIX YACTHLI.



YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTUll (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapro-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIIOBOE M3IIy4YeHUE (M3JIydyeHUE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dorordpdext. Onpitel A. I'. CroneroBa. 3akonbsl poTodpdekra. YpaBHeHHE
Ounmena 11 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBeta (B YACTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnbl ne bponns. Jlnuna BoiHb! 1e bpoiis u
pa3Mepbl 00JacTH JIOKaIM3aluu JABWXKYylIelcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMEeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBIICHHSI  TOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrioHTaHHOE U BBIHYXJACHHOE HU3JIy4eHHe cBeTa. Jlazep.



TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHUL.

OnpeneneHne JJIMHBI BOJHBI 1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HaOmronenue mmHeYaToro crekTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHUE
nocrosinHon Pundepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eMEeHMAPHBIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PannoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAUMOAKTUBHOIO pacmnaza. PaaunoakTWBHBIE H30TONBI B TNPUPOJE.
CBolicTBa MOHU3MUPYIOLIErO H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuinbl. Jlepekt Macchl siapa.

Anepubie peakuuu. [lenenuie u cuntes saep. Anepusie peaktopsbl. [Ipobremsl
YIPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON YHEPIETUKHU.

Mertozpl peructpaliyi U UCCIIEI0OBAHUS JJIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZNKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHuil. (COBpEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. J[MarpaMma «CHeKTpalbHbIN KJ1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYeHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne U cucTeMaTU3alus COJEep KaHUs pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOpHI M MX MPOEKUMU HAa OCH KOOPJMHAT, CJIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTMYECKHE PHUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAS Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape$1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsA OJOHEPICTHUKA MW OKOJOIMYCCKHE ACIICKThI e€ Pa3sBUTHU



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIbHBIMHU  HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJaJeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHusl, MPUMEHEHUIO Pa3INYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyadW3WpOBaTh 3aaady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3UKE B TPAKTUYECKYIO OOJIACTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWE Ha YypokaXx (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh poJid ¢ y4€TOM MHEHHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIMOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC U
paspenaTh KOH(MIUKTHI.



[MPEAMETHBIE PE3VJIbTATHBI

K xonny oOyudenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OTUYECKOW cdepax AeITeTbHOCTH
4eJI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM HAy4YHOH KapTHUHE MUDPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (PU3NYECKON TEOpUU B
(hOopMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasznuyarh YCJIOBHUS NPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLECCOB (SBJICHUM): HWHEpLUMaJIbHAas CcHUCTEMa OTCYETA, aOCONIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOJIHOE mMajicHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tejla, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
DHEPrUH, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anunes, BToporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUS HUMITyJIbca U
MEXaHUYECKON HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHbIe monoxeHus:s MKT u 3aKkoHBI MOJNEKYJISpHON (U3HKK U
TEPMOJMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU I3TOM HCIIOIb30BAThH
MaTEMaTUYeCKOE  BBIPAXKEHUE 3aKOHOB,  YKa3blBaTb  YCJOBUS
IIPUMEHUMOCTH yYpaBHeHUs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHHLIMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENU U JIJIs1 3aMKHYTOM 3JIeKTpUUYecKoi 1enu, 3akoH Jxoyns—Jlenna,);
ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, [JaBJEHWE, IOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuu NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSIKEHHOCTD JIEKTPUYECKOrO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYIIAs  CWJla, CUJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IBIKEHUE, TEIUIOBOE JBM)KEHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUYHUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOJBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJenau, OTBeYarolled TpeOOBaHMSAM 3a/JauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOMBl PEUICHUs C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ ONOPOM HA U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKMX M 3apyOeKHbIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3UILMI 3KOJOrN4ecKol 6€30I1aCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMU, TOJYUYEHHOM U3 PA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMA B  TIpoOIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHHWBATH BKJIAJ Ka)XIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOJIMHAMUKH, CHCIHATLHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaAIMPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPruUsl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEpPCUsl, T[OJHOE BHYTPEHHEE OTpa)XeHHE,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3HI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3aJaud, TPEOyIoLIMe NPUMEHEHHUs 3HaHUM W3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS JJS OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJIOTMH Ui JAJbHEHIIErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOWCKa, TepepaboTKh M TPEabsIBICHUS Yy4eOHOW H
HAYYHO-TIOMYJISIPHON HH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpyINIlE C HCIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyayiiend npodecCUuOHaIbHON AESITeTbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 2
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 9 1
2.2 JluHamuka 9
2.3 Craruka TBEpAOTO TENa 4
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 9
Hroro mo pazueny 31
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 12
3.2 Tepmoaunamuka. TennoBble MalIMHBI 16
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 12 1
MepeX bl
Hroro no pazneny 40
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE M0JIE 20
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 18




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 44
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Ouskuecckuii MPaKTUKYM 9
Hroro mo pazneny 9
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — pyHAaMeHTalIbHas HayKa O
IpUpoJie

Hayunblil MeTOJ TO3HAHUS U METO/BI
ucclieoBaHusl (pU3NYeCKUX sSBICHUMN

Mexanunudeckoe aBumxkenue. Cucrema
orcuera. OTHOCUTEIBHOCTE MEXaHNYECKOTO
nerkenwust. [Ipsmas u oOpaTHas 3a1a9u
MEXaHUKH

PaBHOMEpHOE IPSAMOJIIMHEWNHOE JBUKEHUE.
I'padnueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKEHUS

CrnosxeHue nepeMeIeHnii 1 CKOPOCTEH.
Pemenne 3anau

HepaBHoMepHOe aBm>xeHHe. MrHOBEeHHas

CKOpoCTh. Yckopenue. [Ipsamonnaeiinoe
JBU>)KEHUE C ITOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majieHne. Y CKopeHue
CBOOOIHOTO ITa€HN. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHH U UX TpapuKu

JIBu>keHue Tena, OpoIIeHHOTo MO YTIIOM K




TOPU30HTY

KpuBonuneiinoe npuxenue. [[BuxeHue mo
OKPY>KHOCTH. YTJIOBasi U JJMHEWHAs

> ckopocTs. [lepuon u yacrora.
LleHTpOoCTpEMUTENBHOE U NTOJTHOE YCKOPEHHE
10. O6061enue Tembl. Perienue 3anay.
1 KonrponsHas pabora o teme
' "Kunematuka"
IIepBebiif 3akoH HproTona. MHepunanbHbie
1 cuctemsl orcuéra. [IpuHiun
' oTHOCHTEIbHOCTH [anuies.
HeunepuuanbHble cUCTEMBI OTCUETA
13 Cuia. PaBHoelicTByIOIIasA cuiia. Bropoit
' 3akoH Herorona. Macca
1 Bsaumopeincrteue ten. Tperuit 3aKkoH
' Herorona
15. Pemenne 3anau.
16 [Ipunnun cynepno3unuu cuil. Pemenue
' 3aJ1a4 Ha IpUMEHEHNe 3aKoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.
17. OKBUBAJIEHTHOCTb I'PABUTALINOHHON U
MHEPTHON MacChl
JIBu>keHne HeOECHBIX TeN U UX
18. HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYEcKasi CKOPOCTb.
19. Cuna ynpyroctu. 3akoH ['yka. Bec tena
20 Cuna tpenus. [Ipupona u BUIbI cUI TPEHUSL.

JIBr>KeHUE B )KUJIKOCTH U Ta3e ¢ YYETOM




CHJIbI COITPOTUBJICHUS CPCbL

21.

22.

23.

Ab6comtotHo TBepaoe Teno. [loctynarensHoe
Y BpamiaTesibHOE JBUKEHHE TBEPOTO Tela
CrnosxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TspkecTu Tena. Y cioBus
paBHOBecHsI TBEpAOro Tena. Bussl
paBHOBECHS

Pemenue 3agau

24,

25.

26.

KonTponbhas padora no teme "J{uHamuka.
Craruka TBepaoro tena'

Hmnynbc MaTepraibHON TOYKH, CUCTEMBI
MaTepHaAIIbHBIX ToueK. [IeHTp Macc cucTeMsl
MaTepHAILHBIX TOUEK. Teopema 0 IBUKCHUN
LIEHTPa MAacc

Wmnynbe CHITBI 1 U3MEHEHUE UMITYJIbCA

Tena. 3aKkoH COXPAHCHUS UMITYJIbCA.
PeakTtuBHOE ABHKEHHUE

27.

28.

29.

30.

Pemenue 3agau

PaGora cuibl Ha MajgOM U Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
MpeACTaBICHUE pabOThI CUJIbI. MOIIIHOCTD
CHJIBI

Kunernueckas sneprus. Teopema 06
U3MEHEHUN KNHETUYECKOW YHEPTUU
MaTepuaabHON TOYKH

IloTeHnManbHEIC M HENOTCHIIMAIbHEIC CUJIBL.
IloTenumnanbpHast OHEPTIHL.

31.

CBs13b pabOTHI HEMOTEHITUATBHBIX CHII C




U3MEHEHHEM MEXaHHMYSCKOM OHCPIruun
CHCTEMBI Tell. 3aKOH COXpPAaHCHUA
MEXaHUYeCKOM SHEpIrun

32. Pemenue 3anau.
3 KontponbHas padoTa mo teme "3akoHbI
' COXpaHEHUS B MEXaHUKe"
Pa3BuTue npeacraBieHuii 0 npupoie
34. TemnoTbl. OcHoBHBIE nosioxkeHust MKT.
Huddysus. bpoyHoBckoe ABMKEeHHE
Macca u pazMepsl MOJIEKYIT (aTOMOB).
35. KommuectBo BemectBa. [locTosiHHas
ABorazipo
36 Temmnepatypa. TernaoBoe paBHOBecHE.
' [Ixana Lenbcus
37. Wneanbupiii ra3. I'a3oBbie 3aKOHBI
38, VYpaBHenne MeHnneneeBa-Kianelpona.
Pemenue 3agau
39. AbcomtoTHas TemnepaTypa. 3akoH [lanbToHa
20. N3omporieccsl B nueanbsHOM Tas3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
a1 I'pacdmueckoe npencraBneHne
' M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa
42. OcnoBHoe ypaBHeHne MKT
13, O06001eHre U cucTeMaTU3aIys 3HaHUH 110
teme "OcHoBbl MKT"
44, Pemenue 3anau.
45, KonTponbnas padora o teme "OCHOBBI

MKT"




46.

TepmoauHamMuueckas cuctemMa. 3ajlaHue
BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bremnne u BHyTpeHHUE TTapaMeTPHhI.

47.

Moaens naeaasLHOro ra3a B
TepMOI[I/IHaMI/IKe. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJIENIN

48.

49.

VYpaBuenue MenpeneeBa-Knanelipona u
BBIPKCHHE JIJI1 BHYTPEHHEH YHEPTUn
Bripaxkenue nist BHyTpeHHEH sHEpruu
OJTHOATOMHOTO HJICAILHOTO Ta3a.

50.

OnemeHTapHas paboTa B TEepMOJUHAMUKE.
Brrauciienue pabotsl o rpaduky mnpouecca
Ha pV-nuarpamme

51.

KommuectBo TennoTsl. TemmoéMKOCTE Tea.
VY nenbHas U MONSIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeTbHAs TEIJI0Ta CTOPAHUS
TOININBA

52.

53.

Pacuér xonuyecTBa TEIUIOTHI IPH
TerIoneperaye

[Tonsarue 06 aguabatHoM mporecce. [lepBbiit
3aKOH TEPMOJUHAMUKHI

54.

KonnuecTBo TemioTel u paboTa Kak Mepbl
M3MEHEHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

55.

56.

BTtopoii 3ak0H TepMOIMHAMUKY JIST
PaBHOBECHBIX M HEPABHOBECHBIX TIPOIIECCOB.
HeobpatumocTs MpUpOIHBIX MTPOIIECCOB

HpI/IHI_[I/Il'IBI JIEHCTBHS TEIJIOBBIX MAIIIHH.




KT

MaxkcumanbHoe 3Hauenue KITJI. Iukn

57.
Kapno
OKOJIOTHYECKHE aCIEKThI UCITOJIb30BaHUS
58. TEIUIOBLIX ABUrareiiei. TermioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
59. Pemenune 3amaq
O0001IeHrEe U CUCTEMATH3alMs 3SHAHUN 110
60. teme "Tepmoaunamuka. TeroBbie
MaIInHb"
61 KontponbHas paboTa mo teme
' "Tepmonunamuka. TernaoBbie MalIMHbI"
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
62. Hcnapenue u kunenue. Y 1enapHas TEIIOTa
napooOpazoBaHUs
63 BraxxnocTs Bo3ayxa. AGComoTHAS U
' OTHOCHTENbHAs BIAKHOCTb
64. Pemtenue 3agau
TBépnoe Teno. Kpucrammueckue u
65. amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJIJIOB
66 [TnaBnenue u Kpuctaum3anus. Y aeibHast
' terutoTa rasyienus. CyOaumanus
7 [IpeoOpa3zoBanue YHEPTUH B (Pa30BBIX
' nepexoaax
68. VYpaBHeHHe TEMI0BOro 6anaHca
69. Pemenue 3amau
70. [ToBepxHOCTHOE HaTskeHne. KanmwispHble




sABJICHUS. J[aBJIeHHE 110 UICKPUBIIEHHON
MTOBEPXHOCTBIO KUIKOCTH.

O06001IeHYE ¥ cCUCTEMATU3ALMU 3HAHUN 1O

71. TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nIepexoan"
72. Pemrenue 3agau.
73 KonrponsHas pabora o Teme "Arperarssie
' cocTosiHUA BelecTsa. Pa3oBble NEPEXOabl"
DnexTpu3anus Tea U €€ IposBICHUS.
74. DnexTpuuecKui 3apsaa. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa
75 Bsaumopeicrsue 3apanos. Toueunsie
' 3apsanbl. 3akoH Kynona
76. Pewenne 3anau
Onektpuueckoe nose. Ero neiictBue Ha
77. aeKTpudecKue 3apsaapl. Hanpsok€HHOCTD
ANEKTPUYECKOTO TIOJISL.
78. Pemenue 3anau.
29 [ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOTO
' noJi. Pa3HOCTh MOTEHIMATIOB U HaNIPsDKEHUE
IloTenunanpHas 3Heprus 3apsja B
80. 3IEKTpOCTaTHYeCKOM Mose. [loreHnnnan
ANEKTPOCTATUYECKOTO MO
CBs13b HANPSYKEHHOCTHU OJIS U Pa3HOCTH
81. MIOTEHLIMAJIOB ISl 3JIEKTPOCTATHUECKOT O
10JIs
22 [IpuHIMI Cynepno3uuy dJIEKTPUUECKUX

noJyen




83. Pemenune 3amad.
84 [Tone Toueunoro 3apsna. [lose paBHOMEPHO
' 3apsHKEHHOM cdhephl
[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY
85. mapa. [Tone paBHOMepHO 3apsiKEHHOU
OECKOHEYHOMH IIIOCKOCTH
g6 [IpoBOIHMKY U AUDIIEKTPUKH B
' 3JIEKTPOCTATUYECKOM I10JIE.
Konnencarop. DnekTpoéMKOCTh
87. KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTOopa
a8 [TapannensHOE U MOCIE0BATEIBHOE
' COCMHEHHE KOHJIEHCATOPOB
89. DHeprus 3apsKEHHOI0 KOHAEHcaTopa
90 JIBr>keHue 3apsiKEHHOM YacTHUILIBI B
' OJTHOPOJTHOM DJIEKTPUUECKOM I10JIe
91. Pemntenue 3agau
92 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
' TeMe "DIeKTpuYecKoe moje"
93 KonTponbHas pabota mo Teme
' "DnexTprueckoe mone"
Cwuita Toka. ITocTossHHEBIN TOK. Y CI10BUS
94. CYIIECTBOBAHUS IIOCTOSHHOI'O
AIEKTPUUYECKOTO TOKA
95. Ucrounnku Toka. Hanpsixenne u 3/1C
96 3akoH OMa Uit yJacTKa LETH.
' DNEeKTpUYECKOe COMPOTUBIIEHUE
97. 3aBHUCHMOCTBH COMIPOTUBIICHUS OJHOPOIHOTO




IMPOBOAHMKA OT €I0 AJIMHBI U IIJIOIIaAn
IIOIIEPECUYHOI'0 CCUCHUA

[TocnemoBarenbHOE, APALICIBHOE,

%8 CMEIIaHHOE COEIMHEHNE IPOBOJHUKOB
99 Pacué€t pa3BeTBIEHHBIX AIEKTPUUECKUX
' Hemnei.
100. Pemenune 3amaq
101 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
" 3akon Jlxoyns —Jlenna
102. Pemenue 3amau
O/1C u BHyTpEeHHEE CONPOTHUBIICHUE
103. HCTOYHUKA TOKa. 3akoH Oma JyIs ITOJIHOMU
(3aMKHYTOI) 2JIEKTPUUECKON LTI
104. Pemenue 3amau
105 MomHocTh ncTouHnKa Toka. KopoTtkoe
" | 3aMbIKaHHE
106. Konzaencarop B nenu noCTOSTHHOTO TOKa
107 Pemenne 3agau o teme "IlocTosHHBIN
" | DIEKTpUYECKHii TOK"
108 Pemenue 3agau mo teme "IlocTosHHBIN
" JNeKTpuYecKui ToK"
109 Pemenune 3agau o teme "IlocTosHHBIN
" | DIEKTpUYECKHii TOK"
110, O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "[1oCTOSHHBII 2IeKTpUUECKU TOK"
111 Kontponbnas padota o teme "[locTossHHBIN

AIEKTPUICCKUN TOK"




112.

DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX
BEIIECTB. DJICKTPUUECKUI TOK B METaJIIaX.
CBepXIpOBOIMMOCTH

113.

DNEeKTPUYECKUH TOK B paCTBOPAX H
pacriaBax 3JIeKTpoauToB. 3akoHbl apaest
IS TIEKTPOIIN3a

114.

115.

DJIEKTpUYECKUI TOK B razax. [lnasma

DneKTpuUecKuil TOK B BakyyMe. BakyymHbie
PUOOPHI

116.
117.

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

118.

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJIIOCKOCTH"

119.

120.

121.

122.

@uU3NYECKU NPAKTUKYM II0 TEME
"N3yueHnue nBUKEHUS Tela, OpPOIIEHHOTO
TOPU30HTAJILHO"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH
C TIOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3mepeHue paBHOAECUCTBYIOLIEHN CUIIBI ITPU
JBMKEHUH OpycKa 10 HaKJIOHHOU
miockocTu”

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS CHCTEMBI TE,
CBA3aHHBIX HUTBIO, [IEPEKUHYTON Yepe3




nérkuii 0110K"

123.

124.

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune ko HuImeHTa TpeHus.
DU3NYECKUIN TPAKTUKYM I10 TEME

"HccnenoBanue yciaoBUi paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpaleHUs "

125.

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuenue nuzomnporuecca’

126.

127.

128.

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue BIaKHOCTH BO3yXa U OL[EHKa
Macchl [1apoB B [TOMEILEHUN".

PesepBHrlit ypok. O60011eHNE 1
CUCTEeMaTH3allusl 3HaHUH 110 TeMe
"Kunemartuka"

PesepBHelIit ypok. O60011IeHNE 1

cUcTeMaTu3als 3HaHUK 1o TemMe
"lmnamuka"

129.

PesepubIiit ypok. O6006111eHIE 1
cucreMarusanus 3HaHui 1mo teme "Craruka
TBEpAoro rTena"

130.

Pesepubrit ypok. O6006111eHIE 1
CHCTEMAaTH3aINI 3HAHUH 110 TeMe "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

131.

132.

PesepBHelit ypok. O6001IeHNE 1
cucTeMaru3anus 3HaHui 1o Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

PesepBHelit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe




"Tepmoaunamuka. TernaoBsie MAIMHbBI"

133.

134.

135.

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBbIe nIepexoan"

PesepBHbIil ypok. O60011IeHIE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"JnekTpuueckoe mose"

PesepBHrlit ypok. O600111eH1E 1
CUCTEeMaTH3alusl 3HAaHUI 110 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

136.

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTusalus 3Haguii no teme "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MAKUIIEB I'.1. CUHSKOB A.3
Mexanuka

MonekynspHast GU3MKa 1 TEPMOTUHAMUKA
DNeKTpoIMHAMUKA

Kome6aHust 1 BOJIHBI

Ontuka KBantoBas ¢usuka

Coopnuk 3an1au o ¢uzunke YEPHOVYIIAH A.U.






