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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBareiabHOM mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE MPEIMETHOE COJIEpKaHuE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mo ¢Qu3uke Aa€T MOpeNCTaBICHUE O LENAX, COAEpPNKAHUMU, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpUEHTAIMK, HAIIPaBJICHO Ha CO3JaHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIECIIUATbHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUSI CBOMX pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEeHUs 0043aTENbHON YaCTH COJEPKAHMS Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/T IO3HAHUSI TIPH BBHITIOJIHEHUU UMH Y4EOHBIX UCCIICTOBAHUIA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuail U3 BCEX pa3lesoB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUN M COBPEMEHHbBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIOOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOIero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MmaTepuaina, JabopaTopHble paboThl U paboThl mpakTukyMma. lIpakTukym
npoBoauTcs 6o B KoHIEe 10 m 11 kimaccoB, mubO TOCIEe TEPBOTO W BTOPOTO
MOJIYTOJUN B KaXJOM U3 3THX kiaccoB. IIpu sTom monm paboTramu mpakTHKyma
MOHUMAETCS  CAMOCTOSITEIbHOE  MCCIEIOBAHME, KOTOPOE TMPOBOAUTCS IO
PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOIIAroBOl HHCTPYKITUH.

B nmnporpamme 1o ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX padOT U MpaKTUKyMa MpEJICTaBlIeHAa €IUHBIM IepedHeM. Buioop
TEMaTUKH JJII 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIbLHOTO Mpollecca UCXO0/I1 U3 OCOOEHHOCTEHN MOYypOYHOTro
IUTAHUPOBAHUS W OCHamleHusi kabunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBIIQJICHHE OOYYalOIIMMHCS YMEHUSMU TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], HUCCIIEI0BAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM 1m7s1 pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszzena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s KayecTBEHHBIX 3aj1a4
NPUOPUTETOM SIBIISIOTCSA 3aJaHWs Ha OOBACHEHUE/NPEICKa3aHhe MPOTEKAHUS
(bu3MYeCcKuX SBJIECHUN U MPOIECCOB B OKPYKAIOUIEH XKU3HH, TpeOyIolIre BbIOOpa
bu3znyecKoil MOAENU AJs CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere ¢GU3MKKM AOHKHO OBITH HEOOXOIMMOE
JabopaTtopHoe 00OpyJOBaHME [Jsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Io
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JleMoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  TMPOIECCOB, OSMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oyayien
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha ypPOBHE CPEIHEro 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSpHYIO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(GopMUpOBaHKE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JIIs1 OOBICHEHUS
¢u3znyecKux SBICHUNH B MPUPOAE U JUISl NMPUHATHS NPAKTUYECKUX PEUICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM 4HCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdu3a MW HMHTepIperauud uH(pOpMaluH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI TNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (pUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha uzyuenne pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeJaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslil MeTO/ MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

WN3mepeHne cuiibl TOKAa W HANPSKEHUS B LENU IOCTOSHHOTO TOKa IPHU
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKopeHue CBOOOAHOTO majicHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m wactora obOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEHW ABMXKEHHS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABM)KEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HeOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B UHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodduimenta TpeHUs 1Mo BEIUYHHE YTIIOBOro KoddduimeHTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JBUXKEHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE HPOLECCHL: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunapl Ha MajqoM M Ha KOHEYHOM mepemenleHuu. [ 'paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprust ynpyro aegopmMupoBaHHON NpyxuHbl. lloTeHnmnanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

Cesi3p pabOThl HEMOTEHIUAIBHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpanicHUs KUHETUYECKOM M NOTEHIMAIBHOM JHEPruil INpHu
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

W3mepenue cuibl T, CKOPOCTH MOJENIU 3JIEKTPOMOOMIISS U MOIIHOCTH
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTCHIMAIBHONW SHEPTUU NPYXKUHBI ¢ PabOTOM CHUJIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Teopun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepsl MoJekyn (aromoB). KonnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. Ao6comoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBIEHUEM U  CPEIHEW KUHETUYECKOW  SHEeprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTHUEH MOCTYNAaTEeIbHOIO TEMJIOBOTO IBHIKEHUSI €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Bueoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre Tpoliecca YCTAHOBJIICHMS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOsIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENH: HHU3KAsl KOHUEHTpAalWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CTrOpaHus
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JII PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee XOJIOAHOTO Telia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTUIU3AIUs OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacblllleHHbIE W HEHAchIlleHHbIE Mapbl. KadyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHOoe HaTsDKeHHE. Kod(PhUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsie 3apsasl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATHYECKOTO IOJIs. Pa3HOCTH MOTEHIMAIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIMI CYTIEPIO3ULIMU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsII0OB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE SJIEKTPONpHUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpallieHus SHEPruu 3apsHKEHHOTO KOHAEHCATOPa B SHEPT U0
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJIC € .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOUIAAW IIONEPEYHOIO CEYECHUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONITHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsiEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct DJ[C rambBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U npUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUpPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U TOJIYITPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 knmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: [BJICHHWE, HAay4yHbId (akT, rumoresa, (puU3MUecKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboJia, runepoona, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMAINS, TalbBAHNKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIMHN), UCTIOIb30BaHNUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIEI'O OBPA3OBAHUAJIMUYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Dusukay
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPAKIAAHCKOT0 BOCIIUTAHMSA



e C)OPMUPOBAHHOCTH TPAKTAHCKON TMO3UITMN OOYJAFOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA;

e IPUHATUE TPAAUIIMOHHBIX  OOIIEUETIOBEUECKUX TIyMAHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

¢ TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmmecTBa, yd4JacTBOBaTb B CaMOYIpaBlIeHWH B 0Opa3oBaTeIbLHOU
OpraHu3aIuu;

e YMEHHUE B3aUMOJICHICTBOBATH C COIIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBHUH
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JIEITENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e CpOPMUPOBAHHOCTH POCCHICKOM rPaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCT (PU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

e chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHHUS;

e CIIOCOOHOCTH OIICHUBATh CHUTYAllUI0 U TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTU YYEHOIO;

e OCO3HAHUE JUYHOTO BKJIa/la B IOCTPOCHHUE YCTOMUYUBOrO OYAyIEro.

3CTETHYECKOT0 BOCTINTAHMSA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPY0BOI0 BOCIIUTAHMS:

e UHTEPEC K Pa3nuyHbIM cepam mpodecCUOHATBHONU NESITEIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodecCuu U peaan30BbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHBI,

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKN HA IPOTSHKEHUU BCEH JKU3HU.

IKOJIOTHYECKOTr0 BOCIIUTAHMS:

e CQOPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00aTHLHOTO
XapakTepa dKOJOTMYECKUX MpodiieM;

e IJTAHUPOBAHUE M OCYILIECTBICHUE IEUCTBUUM B OKPYXKAIOLIEHW CpENE Ha
OCHOBE 3HAHUS LIEJIEM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

e PACIIMPEHHUE OINbITA JACATEIBHOCTH HKOJIOTUYECKON HaNpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3UKeE.

HEHHOCTH HAYYHOT0 MO3HAHMS:



e COOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

e OCO3HaHWE IIEHHOCTH HAYYHOM JESTeIbHOCTH, TOTOBHOCTH B MPOILIECCE
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3zoBble JJornueckue aAelcTBUA:

e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OTIPENICTATh I1EU JCATENbHOCTH, 33JaBaTh MapaMETPbl U KPUTEPUH UX
JIOCTHKCHUS,

e BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTUBOPEUYUS B paccMaTpPUBAEMbIX
(bU3UYIECKUX SBICHUSAX;

e pa3pabaThIBaTh IJIAH PEIICHHUS IPOOJEMBbI C YUYETOM aHalM3a MMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

eBHOCUTb KOPPEKTHUBBI B  JI€ATEIIBHOCTb, OIICHUBATh COOTBETCTBHUE
pe3yJIbTATOB IIEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUM AEATCIHHOCTH;

¢ KOOPJIMHMPOBATh M  BBINIOJHATH PabOTy B  YCIOBUSX PEATbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBUS,

e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrble ncciienoBarTe/ibCKue AeiicTBHA.

e BJIQJICTh HAYYHON TEPMMHOJIOTHEH, KJIIOYEBBIMM MOHATHSMH M METOJaMU
bu3nYecKoil HayKH;

e BJIaJICTh HaBbIKAMU Y4€OHO-UCCIIE0BATEIBCKON U MPOESKTHOM NESITEILHOCTH
B 00iactu (PU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY
MOMCKY  METOJIOB  pelieHus  3a7ad  (PU3MYECKOTOo  COAep KaHus,
MPYMEHEHMIO PAa3IMYHBIX METOJIOB MO3HAHUS,

e BJIAJICTh BHUJAAMU JICATEJIBHOCTH [0 TOJYYCHHIO HOBOIO 3HAHUS, €ro
HWHTEpIIpeTalnuy, IpeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX
CUTyallMsiX, B TOM YHUCJIE€ MPU CO3JAaHUU YUEOHBIX MPOEKTOB B 00JaCTH
bu3uKy;

* BBISIBJIATH MPUYMHHO-CJICICTBEHHBIE CBSI3M W AaKTyaJIM3UpPOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PpEelIeHUs, HaXOIUThb AaApPryMEHTHl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUMU, 3aJaBaTh MapameTpbl U KPUTEPUU
pelieHus;



e AHAJIM3UPOBATH IIOJYYECHHBIE B XOJAE PEUICHUS 3a1a4d  PE3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, POTrHO3UPOBATH U3MEHEHNE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJaul B 0Opa30BATEIBHOU
JESTEIIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HaHWA N0 (uU3MKEe B NPAKTHUUYECKYIO 00JacTb
KU3HEIEATEIbHOCTH;

e YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX 001acTeH;

e BBIJIBUT'aTh HOBBIE UJICH, IIPEIaraTh OPUTMHAIIBHBIE TIOAXO/bI U PEILEHUS;

e CTABUTH NPOOJIEMBI U 33]1a4H, TOYCKAIOIUE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

* BJIAJICTh HABBIKAMM IOJIy4€HUS HH(OpPMALUU (PUIUUECKOTO COAEPIKAHUS U3
VMCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIBHO OCYILECTBIATH IIOUCK,
aHaJlIM3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHQOPMALUU Pa3THYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIUY;

* CIIOJIB30BAaTh  CPEACTBA MH(MOPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCcOoCOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;

e CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B PA3NUUYHBIX (opMarax c
yu4€TOM Ha3HayeHHs: WHGOpMalWMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

¢ OCYIIECTBJIATh OOIIEHWE Ha Ypokax (U3UKH W BO BHE-YPOUHOUH
NEATEIIbHOCTH;

e pacCliO3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd M CMAr4aTh
KOH(DJIUKTBI;

e pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK0 TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

e IOHMMATh U UCIOJI30BATh IIPEUMYIIECTBA KOMAHIHON U MHIUBUILYAIBHOU
paboThI;

e BBIOMpaTh TEMAaTHKy W METOJIbl COBMECTHBIX JEHCTBHIA C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

e [IDUHUMATHh LIEJIM COBMECTHOM  JCATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEUCTBUA II0 €€ JOCTH)KEHHUIO: COCTAaBJIATH ILUIAH



NEHCTBUM, pacpeesaTh POJid ¢ YI€TOM MHEHHI YYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM pabOThI;

e OLICHMBATh KAa4e€CTBO CBOETO BKJIAJAa M KaXJOrN0 Y4YaCTHHKAa KOMAaH[IbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIpEJIaraTh HOBBIC MPOEKTHI, OLCHWBATh HUIEU C TMO3HUIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

e OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTyallusiX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  OBITh
WHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanms:

e CAMOCTOSITEIBHO OCYIIECTBIISTh MMO3HABATEIBHYIO JI€ATEIBHOCTh B 00JaCTH
($U3UKN U aCTPOHOMUHU, BBISABIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3aJ1aUH;

e CAMOCTOSITEJIPHO COCTABJISITh IUIAH PELICHUS] PACYETHBIX M KAYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

e PaCIHIUPATH PaMKH y4€OHOTO MPEAMETA HAa OCHOBE JIMYHBIX MPEANOYTCHUN;

e IETIATh OCO3HAHHBIA BBIOOp, ApryMEHTHpPOBAaTH €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a PEILIECHHUE;

e OLICHUBATh NPUOOPETEHHBII OIBIT;

e CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO U NPOSBICHUIO 3pYIULUU B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e 1aBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

eBJIAJICTh HABbIKAMU  TO3HABATEIBHOM  pedieKCud KakK OCO3HaHUs
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YNBTATOB U
OCHOBAaHUIA;

* HICII0JIb30BaTh NPUEMBI peIIEeKCUH JJIsi OLEHKU CUTYal[iH, BEIOOpa BEPHOTO
peleHus;

e YMETh OIICHUBAaTh PHUCKM M CBOECBPEMEHHO NPUHUMATh PELIEHUS MO HX
CHUKEHHIO;

e IPUHMMATh MOTHUBBI W apryMEHThl APYIMX IpU aHajJu3€ pe3yiIbTaToOB
NEATEIbHOCTH;

e IPUHUMATDH C€0s1, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;



e MPUHUMATh MOTHUBBI W aPTYMEHTHI JAPYTHX TPU aHaJu3e pe3yIbTaToOB
NEeSATEeTLHOCTH;
e MPU3HABAThH CBOE TIPABO U MPABO JAPYTUX HA ONTHOKH.
B mporecce MOCTHXEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI TIO
buzuke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHsS y O0O0YyYaroOIIUXCs

COBEPILIEHCTBYETCSI IMOIMOHATBHBIH WHTEJUICKT, TPEIIOIararoIInui
c(OpMUPOBAHHOCTD:
* CAMOCO3HAHHH, BKJTFOUAIOIIETO  CIIOCOOHOCTh ~ TMOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

e CAMOPETYJTUPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEICHHE, CIOCOOHOCTH AaNTHPOBATHCS K
HMOIIMOHAJILHBIM HM3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBALIMH, BKIKOYAIOIIEW CTPEMIICHUE K JOCTHXKCHUIO LIEIU U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

eOMIIATUH, BKIIOYAIOUIEH  CHOCOOHOCTh  IMOHUMAaThb  AMOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IpH OCYUIECTBIECHHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

e COIIMAIBHBIX ~ HABBIKOB,  BKIIIOYAIONIUX  CIOCOOHOCTH  BBICTPAWBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTBHCS, MPOSBIATH HHTEpEC U
paspemiath KOH(MIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoumy oOydenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

e IOHUMATh  POJib  (U3UMKA B  HKOHOMHYECKOW, TEXHOJOTHYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OATUYECKOM cdepax eaTelbHOCTH
4eJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUHA  (PU3MYECKOH TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpuu B
(bopMHpPOBaHUYU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

e pa3IMYaTh YCIOBUS MPUMEHUMOCTU MOJesiel PU3NUECKUX TeJ U MPOILIECCOB
(stB7IEHMIT): WHEpIMANIbHAS CHCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JIBHUXKEHHE, CBOOOJHOE MaJIEHUE,
aOCoOJIFOTHO yTipyTas aedopmalus, aOCOJIOTHO YNPYyroe U abCOTIOTHO



HEyIIPyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAJLTMYECKOTO) T€Ja, UACATbHBIA T'a3, TOUEUHBIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3MyaTh YCIOBUS (TpaHUIBl, O0JACTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCIOJIb30BAHNS YACTHBIX 3AKOHOB;

e AHATTM3UPOBATh M OOBSACHATH MEXaHHUYECKHE TPOIECCHl U  SIBICHHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anunes mjis CKOpOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPrUM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpIuH,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MpPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbCa U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIU3UPOBATh U OOBSCHATH TEIUIOBBIC MPOILIECCHl U SIBJICHUS, UCIOJIb3YS
ocHOBHbIe mOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEpMOJMHAMHUKU (CBA3b JIaBJCHUA HJCATBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW HSHEPruel TEIUIOBOrO JBMIKEHUS W KOHIEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEpATyphbl BEIECTBA CO CpPEIHEH KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza C KOHLEHTpPAallMENM MOJIEKYJ M €ro TEMIEpAaTypol, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3AKOH
COXpPaHEHUsl PHEPrUM B TEIUIOBBIX MpoOIleccax), MPU ITOM HCIOJIb30BaTh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHEHUA MenaeneeBa—KitaneipoHa,

e AHAJIU3UPOBATH U OOBSICHATH AIEKTPUUECKUE SIBJICHUS, UCITIOJIb3YsI OCHOBHbIE
MOJIOKEHUS! W 3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH  COXpPAaHEHHS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIBHOCTD
NIEKTPOCTATUYECKOIO TOJIA, NPHUHLMII CYNEPIO3ULUN 3IEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHWS: 3aKOHbI OMa I ydacTka
LENA M U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsr @apajes A1 21eKTPoIn3a);

e ONIMCHIBATh (PU3UYECKHUE TIPOIECCHl W SIBJICHUS, WCIOJb3Ys BEJIMYMHBIL:
IEPEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CUIIA,



MOMEHT CHWJIbl, JIaBJI€HUE, NOTEHIMANbHASI DSHEPrusi, KUHETUYECKas
DHEPTUs, MEXaHWYEeCKas SHEPrusi, padoTa CUJIbI, IEHTPOCTPEMHUTEITHLHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIAa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCOIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATBHOTO OJHOATOMHOrO rasa, paboTa HAEaIbHOro rasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOro TEMIoOBOTO
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTIO TOJI,
HaNpsHKEHHOCTh TOJII TOYEYHOTO 3apsia WM 3apsyKEHHOro mapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLUHAT 3JEKTPOCTATUYECKOrO IO,
pPa3HOCTh  IOTEHUMAJOB, AJIEKTPOABIKYIAs  CWjla, CWIa  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE YYacTKa LEMHU C MOCIEI0BATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpPa;

e OOBACHATH OCOOCHHOCTH MPOTEKaHUsl (PU3NUECKUX SBJICHUN: MEXaHUUECKOE
JBH>KCHUE, TEIUIOBOE JIBUKEHUE YACTHI] BEIIECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCKO€  nBIKEeHHME, JudPy3usi, ucnapeHue, KUIIEHUEe U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3alus,  HapaBICHHOCTb
TeIIonepeaayu, JAEKTpU3alrs Tel, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

e IPOBOJIUTH UCCIIEOBAHUE 3aBUCHUMOCTH OJIHOM (DM3MUECKOW BETUYMHBI OT
IpyrOM C  HWCHOJIb30BAHUEM  IIPSAMBIX  W3MEPEHUH, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ Y4ETOM
a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUN, JIeIaTh BHIBOJIBI MO Pe3yJIbTaTaM
UCCIIEIOBAHUS;

e IPOBOJIUTh KOCBEHHBIE U3MEPEHUs (U3UYECKUX BEJIMYUH, TPU ITOM
BBHIOMpaTh ONTUMAJbHBIA METOJ HU3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJIUTHh ONBITHI MO MPOBEPKE MPEIJIOKEHHON TUIOTE3bI: IUIAHHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JeJaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3HI;

e COONTIOZIATH MpaBMIa OE30MACHOTO TPy/Aa MPU MPOBEICHUN HCCICIOBAHHUM B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHo-
UCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAHUEM
W3MEPUTEbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;



epeIIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
¢u3znyecKkoil MoJeIbI0: Ha OCHOBAaHMM aHallM3a yCIOBHUS OOOCHOBBIBATH
BBIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHWSAM 3a1add,
OpUMEHATh  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
bu3nUecKuX TEOpUl TNPHU UCIHOJIL30BAHUU MAaTeMaTHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOJUTh PACYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh PE3YJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KAUECTBEHHBIE 3a/1a4u, TPeOyIOLMe MPUMEHEHHUS 3HAaHUHN U3 pa3HbIX
pazznenoB Kypca (U3WKM, a Tak)Ke HHTETpald 3HAHUM U3 JIPYTrUx
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

¢ CIIOJIB30BaTh ~TEOPETHMUECKUE 3HAHUS [UIsl OOBSCHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
U TEXHOJOTUYECKUX MPOLECCOB;

e IPUBOJUTH PUMEPHI BKJIAJA POCCUMCKHUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
NEeATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMHU NPOLECCAMHU, C
MO3UIMI 3KOJOTUYECKON O€30MacCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHXKECHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

e IPUMEHSTh pa3U4Hble CHOCOOBI PadoThl ¢ MHpOpMalMel (pU3znYecKoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
Hay4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUN
uH(poOpMaIUKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIKM3a UCTOYHUKA MHPOpPMALIUK;

o IPOSIBIISATH OpraHu3alUOHHbIE u N03HABATEIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHMSI IPOEKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

epaboTaTh B TpYIIE C KCIOJIHEHUEM pA3JIUYHBIX COLHMAJIBHBIX pPOJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD



B HECTAaHJAPTHBIX CHUTYalMsX, aJ€KBATHO OLIEHUBATHh BKJIAJ KaXXJAOTO M3
YYaCTHUKOB TPYIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

¢ IPOSIBJIATh MOTHUBAIMIO K Oynymiel mpodecCHOHANbHOM NeATENbHOCTH 0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

o IPOQHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3ieioB
Konrpoabnbie IIpakTHyeckue
/i ¥ TeM NPOrpaMMbl Bcero

padoThI padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

JlonoJtHUTEIbHAS
uHopmanus

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

Hay‘IHHﬁ MCTO/J ITO3HAHUA

https://foxford.ru/trainings/4516
https://foxford.ru/trainings/22901

11 IPHPOJIBI 0 2 https://foxford.ru/trainings/4515
https://foxford.ru/trainings/4513
Hroro no pazneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemartuka 10 1 https://resh.edu.ru/subject/28/10/
2.2 Junamuka 10 https://phys-ege.sdamgia.ru/
2.3 Craruka TBEpAOIO TENA 5 1 https://foxford.ru/trainings/4513
3aKOHbBI COXPAHEHUS B https://phys-
2.4 10 1 1 . .
MeXaHHuKe ege.sdamgia.ru/methodist
Hroro no pazneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJIEKYJISIPHOKUHETUYECKON 15 1 1
TEOpHH

39 Tepmoannamuka. TermnoBsie 20 1

MalllTMHbI

https://resh.edu.ru/subject/28/10/

https://phys-ege.sdamgia.ru/

3.3 ArperaTHbIe COCTOSTHUS 14 1 0



https://foxford.ru/trainings/4516
https://foxford.ru/trainings/22901
https://foxford.ru/trainings/4515
https://foxford.ru/trainings/4513
https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/
https://foxford.ru/trainings/4513
https://phys-ege.sdamgia.ru/methodist
https://phys-ege.sdamgia.ru/methodist
https://resh.edu.ru/subject/28/10/
https://phys-ege.sdamgia.ru/

BeuiectBa. Pa3oBrle

IEpEXOAbI

Hroro mo pazneny 49

Paznen 4. JIEKTPOANHAMUKA

4.1 DNEKTPUUECKOE M0JIE 24 1 https://resh.edu.ru/subject/28/10/
n .
4.2 OCTOAHHBIH . 24 1 2 https://phys-ege.sdamgia.ru/
IEKTPUUYECKUI TOK
4.3 Toku B pa3nu4HbIX cpenax 6 https://resh.edu.ru/subject/28/10/
Hroro no pazneny 54

Paznen 5. PU3HUYECKHAN MPAKTUKYM

51  Duskueckuii MPAKTHUKYM 16 16
Hroro mo pazueny 16
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[10 [TIPOT'PAMME 170 8 27
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
duzuka — JaMEeHTallbHasl HayKa O
1 Pyn oK 1 1.09-7.09
pupojIe
HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI
2 7 ’ 1 1.09-7.09
uccieoBaHus PU3NYECKUX SIBICHUI
DKCIIEPUMEHT U TEOPHS B MPOIIECCE
3 no3Hanus npupoasl. Habmonenne u 1 1.09-7.09
HKCIIEPUMEHT B (PU3UKE
4 CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1 1.09 -7.09
AOCOmIOTHAS U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 1.09 -7.09
BEJITMYUH
MopenupoBanue B pusuke. Poias u mecto
W3UKH B (POPMUPOBAHUU COBPEMEHHOU
6 Qusmkit B GopuHp P 5 1 8.09-14.09
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
JeATEeITbHOCTH JII0AeH
Mexanundeckoe aBmkeHne. CucreMma
otcuera. OTHOCUTETHPHOCTh MEXAaHHUUECKOTO
7 1 8.09-14.09
newkeHust. [Ipsmast u oOpatHast 3a1a9n
MEXaHHUKHU
Pagnyc-BekTop MaTepHUajILHOU TOUKH, €ETO
8 Y P P ’ 1 8.09-14.09

MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.

9 I'paduueckoe onucanme paBHOMEPHOTO 8.09-14.09
IPSIMOJIMHENHOTO JBUKEHUS

10 Cio)keHue nepeMeIeH U CKOPOCTEH. 8.09-14.09
Pewenue 3anau
HepaBHoMepHoOe nBr>keHHE. MrHOBEHHas 15.09.

11 CKOpocTh. Y ckopenue. [Ipsamonuneitnoe 2109
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue npsIMOINHENHOTO 15.09-
JBMOKCHUS C IOCTOSTHHBIM YCKOPECHHUEM 21.09
CBobosHoe najsieHue. Y cKopeHue

13 ¢BOOOIHOTO ITaJICHN. 3aBUCHMOCTD 15.09-
KOOpJAWHAT, CKOPOCTH, YCKOPEHHS OT 21.09
BPEMEHHU U UX rpapuKu

14 JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K 15.09-
TOPHU3OHTY 21.09
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBasl U JIMHEHHAs 15 09-

15 ckopocts. [lepuon u yacrora. 21.09
LleHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpPEHHUE

16 KonTtponbHast pabora o Teme 22.09-
"Kunemaruka" 28.09
IlepBsriif 3akoH HeroToHa. IHEepmanbHbIe 5.09-

17 cucreMbl orcuéra. [Ipuanmn 58,09

oTHOocuTenbpHOCTH I"anmmnes.




HeunepuuanbHble CUCTEMBI OTCYETA

18 Cuna. PaBHozeicTBytomas cuna. Bropoit 22.09-
3akoH HproTona. Macca 28.09

19 B3aumoneiictue ten. Tperuiil 3aKoH 22.09-
Hprotona 28.09

20 [Ipunnun cynepno3uiuu cui. Pemenne 22.09-
3a7]a4 Ha TPUMEHEHUE 3aKk0HOB HbproToHa 28.09
3aKOH BCEMUPHOIO TATOTEHUSI.

21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U 29.09-5.10
WHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO 59.09-5.10
naJeHus
JIBrkeHE HEOCCHBIX TEJ H UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas 29.09-5.10
KOCMHUECKasi CKOpocTh. 3akoHbl Keruepa

24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 29.09-5.10
Cuia tpenus. [Ipupoaa v BuAbI cui

25 TpeHus. JIBUxKeHue B KUIAKOCTH U Ta3e C 29.09-5.10
Y4ETOM CHUJIbI COIPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocrarndeckoe gaBiICHHE. 6.10-12.10
Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarensHoe U BpaliaTeiabHOe 6.10-12.10
JIBIKEHUE TBEPJIOTO Telia
MOMEHT cuiIbl OTHOCUTENBHO OCH

28 6.10-12.10
BpanieHus. [1nedo cumnbl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY 6.10.12.10

teny. LleHTp TsxecTu Tena. Y cnoBus




paBHOBECHS TBEPAOTO Tea. Busl

paBHOBECHS
30 Pemenue 3anau 6.10-12.10
31 KoHnTtposbHas padota mo teme "J{[uHamuka. 13.10-
Cratuka TBEepaoro rtena" 19.10
HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
32 MaTepualbHbIX ToueK. LlenTp Mace 13.10-
CHCTEMBI MaTepHUAIbHBIX TOUEK. Teopema o 19.10
JBUKEHUH LIEHTPA Macc
NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa 13.10-
33 Tela. 3aKOH COXPAHEHHUS HMITYIIbCa. 19'10
PeaktuBHOE NBHXKEHUE
MoMeHT uMIysnbca MaTepUAIbHON TOYKH. 13.10.
34 [IpencraBienue o cOXpaHEHUU MOMEHTA 19'10
HUMITYJIbCA B IIEHTPAIBHBIX TTOJISX
35 Pewenue 3amau 13.10-
19.10
PaGora cuibl Ha ManoM U Ha KOHEUHOM
36 nepemenieHuu. I'paguueckoe 20.10-
MIpEICTaBICHHUE padOTHI CHUIIBI. MOIIIHOCTH 26.10
CHJIBI
Kunernueckas sueprus. Teopema 00 50.10-
37 M3MEHEHUU KUHETUYECKOU SHEPTUU 26:10
MaTepuaibHOU TOUKU
[ToTeHmanpHBIE U HETIOTEHITUATBLHBIC
38 cuibl. [loteHnmansHas sHeprus. Bropas ;218
KOCMHUYECKasi CKOPOCTh
39 Tpetbst KocMUYecKast CKOpocTh. CBS3b 20.10-




pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM OHCPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOMH OHEPIrun

26.10

40

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 uaeaibHON
KUIAKOCTH

20.10-
26.10

41

42

43

KoHnTpomnpHas padoTa o Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"

PazButHe npeacraBiaeHuit o mpupoie
Temw1oTbl. OcHoBHEIE TonokeHus MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

CTpOCHI/Ie F33006p33HI>IX, KUIKHX U
TBCPABIX TEJI. XapaKTep JABUKCHUA U
B3aUMOJCHCTBHUS YaCTHUII BEIIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KommuectBo Bemecta. [locTosiHHas
ABoraapo

45

46

Temneparypa. TermioBoe paBHOBECHE.
[lIkana [enbcust

Pemenue 3amau

47

48

49

WneansHelii ra3. ['a30BbIe 3aKOHBI
VYpasaenue Menzaeneesa-Knaneiipona.
Pewenne 3anau

AOGcomoTHas TemnepaTtypa. 3akoH
JlanbToHa

50

M3omporieccsl B UCaIbHOM rase ¢
IIOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA




51

I'paduueckoe mpeacraBiaeHue
M30IIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOAMHAMHYECKOI CUCTEMBI CO CpPEIHEH
KUHETHYECKON dHEPruei MoCTymaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

56

57

58

O0001eHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBsr MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerpsl T/l cucTeMsl Kak CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOH MOJIENIN

60

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPOKEHHE 11 BHYTPEHHEH SHEPTUU

61

BeIpaxenue 111 BHyTpEHHEN SHEPTUU




OJHOATOMHOI'O HACAJIBHOI'O Ia3a.
KBasucratnueckne U HecTaTHISCKHE
IIPOLECChI

62

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme

63

64

Terutonepenaya Kak crnocod U3MEHEHHUS
BHyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTy4YCHUC

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
YaenwHas ¥ MOJISIpHAS TEINTOEMKOCTH
BEILIECTBA. Y IEJIbHAS TEMJIOTA CTOPAHUS
TOILTMBA

66

Pacuér konmyecTBa TEIUIOTHI IPH
TEIIoneperaye

67

68

[TonsiTre 06 aguabaTHOM Mpoliecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KoauuecTBo TemIoTs u pa60Ta KaK MCpPbI

U3MEHEHUS BHYTpeHHeM sHepruu T /1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JTsI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUPOIHBIX
IIPOLIECCOB

70

[IpuHIMTIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KII




71

MakcumanbsHoe 3nauenue KITM. uxn
Kapno

72

73

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

Pemenue 3amau

75

76

O06o01IeHre U cucTeMaTu3alys 3HaHu| 1o
teme "Tepmonunamuka. TemnoBbie
MaIIuHbI"

KoHTpoinbHas pabora 1mo Teme
"Tepmoaunamuka. TennoBbsie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue v kurieHue. Y aenbHas TEeIioTa
napooOpazoBaHUs

78

HacelnienHpie 1 HEHACBIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTD TUIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACKIILIEHHOTO Tlapa. 3aBUCUMOCTh
TEMIIepaTyphl KUIIEHU OT JaBJICHUS B
KUJKOCTU

79

BnaxxnocTts Bo3myxa. AGComoTHAS U
OTHOCHUTEIBHAS BIaXKHOCTH

80

81

Pemenue 3agau

TBépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB




82

[LnaBnenue u kpucrauM3anus. Y 1eabHast
tertoTa riaBieHus. Cyoaumanus

83

84

85

Hedopmaruu BEpaOTO Tena. PacTskenue
u cxarue. Casur. Moayine FOnra. [Ipegen
yrnpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX T€. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YacCTHII BEIIECTBA

[TpeoOpa3zoBanue 3HEprUn B PazoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanusspHabie
saBJeHUA. /aBieHne Mo UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlannaca

89

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

90

91

92

Kontponbnast pabota mo teme "Arperarabie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tel U e€ MpOosiBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JIADJIEKTPUKHA U MOTYTIPOBOHUKH

DneMEHTApHBIN ANEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaaoB. ToueuHsbie




3apsapl. 3akoH Kynona

94 Pemenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
96 [Ipo6usrii 3apsia. JInaun HanPsHKEHHOCTH

SJICKTPHUYCCKOTI'O I1OJIA. OI[HOpOIIHOG
QJICKTPHUUYCCKOC I10JIC

[MoTeHIMaTLHOCTD 3JCKTPOCTATHUECKOTO
97 1oJsg. Pa3sHoOCTh OTEHITHATIOB U
HaIMpsHKCHUE

[ToreHiranpHast SHEPIrHs 3apsiaa B

98 9JIEKTPOCTATHYECKOM T10J1€. IToTeHIman
3JIEKTPOCTATHIECKOTO MOJIS

CBsi3b HANTPSDKEHHOCTH TOJIST M PA3HOCTH
99 MOTEHIIMAJIOB IS AJIEKTPOCTATHYECKOTO
OISt

100 [IpyuHOHI cynepno3unuy JIEKTPUIECKUX

noJieu

101 Pemenne 3amay

IIone Toueunoro 3apsaaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHOMN cdepsl

[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIE€KTPOCTATHUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsii0B

105 JIMBIEKTPUKHU U ITOJIYIIPOBOJHUKY B




SJICKTPOCTATUYCCKOM I10JIC

Konaencarop. 91eKTpoEMKOCTh

106 KOHJCHCATOPa. DIEKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

107 [TapaienpHOE cOeTMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHIE
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemrenne 3agau

111 JIB>KeHUE 3apsHKCHHOW YacTHIIBI B
OJIHOPOJHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amay

113 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe "DnekTpuyeckoe nosue"

114 KonTponbhas pabota mo Teme
"Onexrpuueckoe noiue"
Cwina Toka. ITocTosSHHBIN TOK. Y CIIOBUS

115 CYILLECTBOBAHMSI IOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA

116 Hcrounnkny Toka. Hanpsokenue u 3/1C

117 3akoH OMa JJis yyacTKa LEMH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTh COITPOTUBIICHUS OJTHOPOTHOTO

118 MPOBOJIHUKA OT €r0 JIIMHBI U MJIOIA N
MOTIEPEYHOTO CEUCHUs

119 VY enpHOE CONPOTHRIICHHUE BEIIECTRA.

Penrenue 3anau




[MocnenoBaresbHOE, MApaLICIbHOE,

120 CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB .

121 Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabora anekTpuyeckoro Toka. 3akoH 1
Hxoynsa —Jlenua

124 Pemenue 3amay 1
MOIIHOCTH ICKTPUUECKOTO TOKA.

125 TennoBas MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucTope

126 Pemrenne 3amau 1

127 O/1C n BHyTpEHHEE CONPOTUBIIEHHE 1
HCTOYHHKA TOKa

128 3axoH OMa 71 OJTHOM (3aMKHYTO) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

130 MoIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemenne 3amau 1

134 Pemenne 3amag no teme "IlocTosTHHBIN 1
ANEKTPUUECKUN TOK"

135 Pemenue 3agad mo teMme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

136 Penrtenue 3anad mo treMe "IlocTOAHHEIN 1

AIEKTPUYECKUM TOK"




137 O0o001IeHNe U CHCTeMaTH3alus 3HAHUN T10
teme "TlocTOSIHHBIN AIeKTPUUECKU TOK"

138 KonTponpHas paboTa mo Teme

"TTocTOsIHHBIN MMEKTpUYECKUI TOK"

DJIeKTpUYecKast IPOBOJUMOCTD Pa3IMIHBIX
139 BEIIIECTB. DJICKTPUUECKHUI TOK B METaJIax.
CBepXnpoBOAUMOCTD

DJIEKTPUUYECKHI TOK B pacTBOpax U
140 paciuiaBax 3JeKTpouTOB. 3akoHbl Dapanes
JUTSL DJICKTPOJIH3a

141 DnexTpuueckuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.

142
Baxyymubie mprOopbl

143 DNEeKTPUUECKUI TOK B OIYIPOBOJHUKAX

144 [TonynpoBoaHKUKOBBIE TPUOOPHI

Du3nYeCKU IPAKTUKYM I10 TEME

"HM3MepeHue CUIIbl TOKA U HATIPSKEHUS B

LIENH IOCTOSIHHOTO TOKA TP IIOMOILHU

145 aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiaK "3HaAKOMCTBO C IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus PU3NYECKUX BEIUYUH MPU

MMOMOIIY KOMIBIOTEPHBIX TaTYNKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

146

147 Pu3n4eCcKuil IPAKTUKYM 110 TEME




148

149

150

151

"N3MepeHue yCKOpEeHHUs Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBYDKECHHUH 110 HAKJIOHHOM IIJIOCKOCTH' HMIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHU ITPU PaBHOYCKOPEHHOM
nBHKeHun"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne NBUKEHUS TeJla IO OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITN
"UccnegoBanue 3aBUCUMOCTH IepUoja
oOpallieHnss KOHUYeCKOT0 MasiTHUKA OT €ro
napameTpos"”

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpHU ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTy" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aedpopmanun’
unu "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3




J1érkuii 0J10K"

152

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aBucumoctu Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HAKJIIOHHOH
IUIOCKOCTH C NEPEMEHHBIM KO3 HUIIMEHTOM
Tpenus" win "M3ydeHue ABUKEHUs Ipy3a
Ha Bajly ¢ TpeHueM"

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuil paBHOBECHUS
TBEPAOTO TeJIa, UMEIOIIETO OCh BpaLICHUS"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
TJIOIIA/h OTIOPHI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IyTH" My "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U
MoIIIHOCTH cuiibl TSru" uinu "CpaBHeHue
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHust
VMITYJIbCA MPH YIPYTOM B3aMMOJICHCTBUU"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"M3y4yeHue n30TepMUYECKOro mpolecca
(pexoMeH1I0BaHO HCIIOIb30BAHHE




g poBoit tabopatopun)" win "U3ydeHue
M30X0pHOTO Mnpouecca" unu "M3yuenue
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoiiecca OCThIBaHUS
BemtectBa" uinu "Mccinenosanue
aauabaTHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

dusnueckuil NpakKTUKyM 10 TeMe
"M3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TETJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomernienun". Msmepenue kodpduureHTta
MOBEPXHOCTHOT'O HATSKEHUS

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaILEn
KoHAeHcarop' uiu "Pacnipenenenue
Pa3HOCTU MOTEHIUAIOB (HAMPSKEHUS) IPU
IIOCJIEI0BATEIBHOM COCINHEHUU




KOHJIEHCATOPOB"

159

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"UccnegoBanue CMEIaHHOTO COETUHEHUS
pe3uctopoB" unu "M3aMepenue yieapHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUus"

160

Pu3n4ecKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA"

nuin "UccnegoBanue 3aBUCUMOCTH 1
COTIPOTHBIICHUS TEPMOPE3UCTOPA OT

temriepaTypbl” uinu "CHATHE BOJBT-

aMIEPHON XapaKTepUCTUKU Auoaa"

161

Peseprubiit ypok. O60011eHIE U
cUCTeMaTHU3alus 3HaHUI 10 TEME 1
"Kunemaruka"

162

163

164

165

Peseprubiit ypok. O60011eHIE U
CHUCTeMaTU3als 3HaHUH 110 TEME 1
"lunamuka"

PesepBHrlit ypok. O6001ICHHE U
cucreMatu3anus 3Haguil o teme "CraTtuka 1
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
cHUCTEMAaTH3allMs 3HAaHUI 1o TeMe "3aKOHEBI 1
COXpaHEHHUs B MEXaHUKeE"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanus 3HaHui no treme "OCHOBBI 1
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”




166

PesepBHeiit ypok. O600ICHHE U
cHCTEMAaTHU3allUs 3HaHUH 110 TEME
"Tepmoaunamuka. TernnoBbie MaluHb!"

167

PesepBHeiit ypok. O600IICHHE U
cUcTeMaTu3alus 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie nepexoab"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3sanus 3HAHUH 110 TEME
"DnexkTpuueckoe moie"

PesepBublit ypok. O60011eHE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUIl TOK"

PesepBHslit ypok. O600111eHNE U

cucTeMaTu3aiusa 3HaHui 1mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

170
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKEeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. 1

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE IEKTPOMATHUTHOW MHTYKITUH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBusno Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTEMaTU3AIMS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndeckoe ¥ JUHAMHYECKOE

OITMCaHME KOJIEOaTEIBLHBIX I[BI/I}KGHI/Iﬁ




DHepreTudeckoe onucanue. Boison
JMHAMHUYECKOTO OMUCAHUS TAPMOHUYIECCKUX

30 KOJICOAHUH U3 UX PHEPTrEeTUUECKOTO U
KUHEMATHYECKOT'O OIMMCAHMS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHuN

32 MaTeMaTtuyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3oHanc

34 ABTOKOI€0aHUA

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMme "Mexanndeckue kojicoanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 KoJjeOaHus. BeiHyKIeHHbBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIEe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B anekTpuyecKoi menu

47 Pemenue 3amay
Wneansubiit Tpanchopmarop.

48 [IpousBozacTBo, nepeaaya U NoTpedIeHue
IEKTPUYECKON SHEPTUH
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o01IeHre U cucTeMaTU3alus 3HaHU| 0
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEPUCTUKH 3ByKa

56 Nudpaszsyk u yaerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpAXKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMJICHUSA CBCTA

68

Xon aydei B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oenoro ceera. IL{Ber




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

20 [TocTpoenne n3o0pakeHuii B IMH3aX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 Wutepdepenuus ceta

7 KorepenTHble HCTOYHUKH. Y CIOBUSA
HaOJF0IeHNST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HaOJII0/IeHUS TIIaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenne 3amay

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTU3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITTHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U HMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TIOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppexr. Onpitel A. I'. CTonerosa. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTorPdexTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bosubl ne bpoins. JlnuHa BoaHbI e

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crenuduka u3mMepeHnid B MUKpPOMHUPE.

104 CooTHOIIICHHs HEOTIPEACIEHHOCTEH
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemrenne pacy€THBIX 3a/1a4
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarer bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa Boj0poja

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyuYeHUE
cBeTa

112 Jlazep
Hyxiionnas monens sinpa I'eiizenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
N3oTonsl. PagnoakTHBHOCTH
3aKoH panoaKTUBHOTO pacmnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTApHbIX YacTull. OyH/IaMEHTAIIbHbIE
B3aUMOJICUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 38é31H0T0 HEOa. Co3Be3nusl, SpKUe
3BE3/b], INIAHETHI, UX BUIMMOE JIBHKCHUE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HA
3BE3N

126

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie nmpobiieMbl acCTpOHOMUU

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

DuU3nyeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM TI0 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEpEMEHHOr0 ToKa"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

DuU3nyeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpumepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJasipusanuu ceera'

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe uccienoBanus Gporoadpdexra” niu
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3N4eCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM JO3UMETpA" MiIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOGnromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NIPUIIOKECHUN JUIS




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O06o0011eH1e U cucTeMaTH3alus 3HaHUH.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeATEIIbHOCTH YeJIOBEKa

O06o0011eH1e U cucTeMaTu3alus 3HaHUH.
Ponb u MecTo pU3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

149

0O00011eHNe U CUCTEMATU3 AN 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 (U3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeEMaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Craruka TBEpaoro tena'




153

O0o01IeHre U CHCTeMAaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MaluHb"

O00011IeHNEe U cUCTEMATH3AlM 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "[1oCTOsHHBIN 21eKTpuuecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubrit ypok. O6001eHNE U
CHCTEMATHU3aIMs 3HAHUH 110 TEME
"OneKkTpoMarHuTHasi MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600IICHHE U
CUCTeMaTH3alMsl 3HaHUH [0 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cUcTeMaTu3alus 3HaHui 1o reme "dusnka
atoma"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3ais 3HaHui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






