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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YPOBHE CpeaHEro oOluiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOHoro npeamera «DPu3rka» B 00pa30BaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUS TEM U PA3IEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTUA OOyYAIOUIMXCS CpEICTBaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBIICHHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEM Ka)IbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkanue yueOHoro npeamMera « Pusukay Mo rojgam o0y4eHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBIsCT BO3MOXKHOCTH ISl pealiv3alMd  PA3JIMYHBIX METOAUYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMpeIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (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 DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTEpUaJOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKHN Ha ypOBHE CpEHETO 00I11er0 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanuys mnpeanosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHDKHO OBITh MOCTPOEHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBH — O3TO CHUCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B KoHue 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MIpeAcCTaBlieHa €AUHBIM IepeuyHeM. Bbuioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOyYarOUIMMHUCS YMEHHMSIMU MPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHUsl Ha OOBSICHEHUE/TpPEACKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO0ECIIEUCHHIO y4eOHOTo Iporiecca Kypc (U3UKH YIrTyOJa€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT M padOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHbIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMK IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYalmmXcsa. TeMaTHYecKhe KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPABJICHHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYO  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPAa3IUYHBIX 3a7ad C SBHO 3aJaHHOM
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil Mojzenu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUM HNPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 Mo3HaHUA U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

DKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoasl. HaOmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTb KOOpPJIMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bl O TPSIMON MPOMOPIUOHAIBHON 3aBUCHUMOCTH MEXAY JaTbHOCTBIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumaneHbie cuctemsl orcué€ra. [IpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBrUKEHUs Tell B MHEPUUATbHBIX U HEMHEPIUAIbHBIX CUCTEMAaxX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUKEHUSI CHUCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, IEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
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. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusL paBHOBECHUS TBEPAOTO TEIIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM U1 MACANBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana tremneparyp Kenbuna). 3axon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbl. BHelHne u BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHUKU. BHyTpeHHss1 »sHeprus. KonndecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 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.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenune Temneparypsl pu aanadaTHYeCcKOM PaCcIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHUs Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl 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
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HHMAJIEKTPUKA W IOJYIPOBOJIHHKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisd.  IIpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOr0 TOKa. MCTOYHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIICHHE HWCTOYHUKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SJHEPTHUH.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TONEPEYHOr0 CEUEHU U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHLUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HaIpsSOKEHUS JUISl  JIAMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA 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. 3aBUCHUMOCThH COINPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, RPAKMUKYM.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUUYHMH C UCIIOJIb30BAHMEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHbIM (aKkT, rumnoresa, (pusnyeckas BEIWUYHMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, nuddysus, 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.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS JUCCOLIMAIUS, TallbBAHUKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIMHN), UCTIOIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBIIETO
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHOro mpenmera «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 >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIaHCKOI0 BOCIIMTAHMSA:



C(OPMUPOBAHHOCTh ~ TPAXKIAAHCKOW  TMO3UIMH  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OPUHATHE TPAJAWLIMOHHBIX OOIIEYEIIOBEYECKUX TyMAaHUCTUYECKUX U
JEMOKpaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JACSATEIBHOCTh B HHTEPECAX IPask1aHCKOTO
o0IIecTBa, yd4acTBOBaTb B CaMOYIpaBJICHMH B 00pa30BaTeIbHOU
OpraHu3aluy;

yMEHUE  B3aUMOJCHCTBOBAaTH C  COUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKUIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM IEATETLHOCTH.

MAaTPHOTHYECCKOI'0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTPUOTHU3MA;

LIEHHOCTHOE OTHOULIEHUE K TIOCYAApCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCT (PU3UKU U TEXHUKE.

AYXOBHO-HPaAaBCTBCHHOI'0O BOCIIMTAHMA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;
CHOCOOHOCTh OLIEHWBATh CUTYALMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTU YYEHOIO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayILEro.

ICTCTHYECCKOTI0 BOCIIMTAHUA

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

UHTEpEeC K pa3audyHbIM chepaM npodecCuoHaIbHON AESTEILHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (QU3UKOM U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp OyayIel mpodeccuu U peain30BbIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO B
obJsiacTi PU3MKHU HA MPOTSIKEHUU BCEH KUZHMU.

IKOJOTHYECCKOT0O BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa dKOJOTMYECKUX MPodIieM;

IUIAHUPOBAHUE W OCYLIECTBIIEHUE JEUCTBUI B OKPYXKAKOLIEW cpele Ha
OCHOBE 3HAHUS LIEJIEM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

paCIIMPEHUE OIbITa JCSITEIBbHOCTH 3KOJIOTUYECKOM HANpaBJIECHHOCTH Ha
OCHOBE UMCIOITUXCS 3HAHUH 110 (hH3HUKE.

IHCHHOCTH HAYYHOI'O ITIO3HAHUS



c(hOpMHPOBAHHOCT, MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTh B IpoOLECCEe
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBnie JJornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (POopMyNIHMpoBaTh U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHalM3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJbTATOB LIEJSIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUEBBIMHU MOHATUSIMU U METOAAMU
bu3nYecKoil HayKH;

BJIQJICTh ~ HaBBIKAMH  Y4EOHO-HCCJIEIOBATEIbCKOW W MPOCKTHOMU
NEATeIBHOCTH B 00JIaCTM (PU3UKU, CIMOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHHus 3a1ad  (PU3n4eckoro
COJIep>KaHusl, IPUMEHEHHUIO PAa3JIMYHBIX METO/IOB IMO3HAHUS,

BJIQJICTh BUAAMHU JACSATEIBHOCTA [0 TNOJYYEHHUIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaluu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX
CUTyallMsX, B TOM YHCJIC MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUMU, 3aJaBaTh MapameTpbl U KPUTEPUU
pelieHus;



aHAIM3UPOBaTh IIOJYYECHHbIE B XOJ€ pEUIEHUS 3aJayd pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJayl B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETb TEPEHOCUTh 3HAHMS MO0 (U3MKE B MPAKTHUYECKYIO 00JacTh
KU3HENECATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OpPUTMHAIBHBIE OJXO0/IbI U PELICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpManuu (PU3HUECKOTO COAEp KaHUs
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOWCK,
aHaJlIM3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHQOPMALUU Pa3THYHBIX
BUJIOB U ()OpM TPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3PrOHOMUKH,
TEXHUKU O€30MACHOCTU, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B Pa3IMUHBIX (opMaTax ¢
yu4€TOM Ha3HayeHHs: WHGOpMalWMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3MKK H BO BHE-ypPOUHOU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyalldid W CMsIT4Yath
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIarath CBOIO TOUKY 3PEHHUS C HCIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MOHMMATh W  WCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHIUBUYaIbHON paOOThI;

BBHIOMpATh TEMATUKy W METOIbl COBMECTHBIX JCHCTBUI C yuy€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIeHA KOJIJIEKTUBA;

NpPUHUMATh 1EIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBaThH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JOCTHXKEHHUIO: COCTaBJISATh IUIaH



JEHCTBUM, pacpeaessaTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJAa M KAKJOr0 y4aCTHHUKA KOMAaHAbl B
oOIIMii pe3yNbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IIPOEKTBHI, OLEHUBATh HIACH C IO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh NO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HIpPOSBIATH  TBOPYECTBO M  BOOOpa)xKeHHE,  OBITh
VHULMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIBHYIO JESTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacmdpsTh paMKM  y4eOHOro TMpeAMeTra Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIMH B 00JIacTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B ICATECIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJICTh HABBIKAMM II03HABATEJILHOM peduiekcuM KakK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

WCIIOJIB30BaTh TPHUEMBI pediekcur s OIEHKU CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;

IPUHUMATh MOTHBBI U ApPryMEHTHI JIPYIUMX IPU AHAIN3E PE3yJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,



IIPUHAMAaTh MOTHBBI W ApPryMEHTBI JIPYTHX IPU AHAIU3E PE3YJIbTATOB
NEATEIbHOCTH;
NPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS TPOTPAMMBI TIO
buzuke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHsS y O0O0YyYaroOIIUXCs

COBEPILICHCTBYETCS OIMOIMOHATHHBIH WUHTEJUICKT, MPEIIOIararoIIui
c(OpMUPOBAHHOCTD:
e CaMOCO3HAHWS,  BKIIOYAMONIETO  CIOCOOHOCTh  TOHMMAaTh  CBOE

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

CaMOPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTH adanTHPOBATHCS K
HMOIIMOHAJILHBIM HM3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIeXy, ONTHMH3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOHX BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IpH OCYUIECTBIECHHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH  BBICTPanMBaTh
OTHOUIEHUSI C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspemiath KOH(MIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xonmy oOyudenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKU B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M JATHYECKON cdepax esATEeTbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3MKU B COBPEMEHHON HAyYHOU KapTHHE MUPA,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIeH, OOBSICHUTCIBHOW W
MPOTHOCTUYECKON  (QyHKIUNA  (GUBHMYECKOW TEOpUU —  MEXaHUKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POJb (U3UYECKOW TEOPUHU B
(bopMHpPOBaHUYU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
IIPOIICCCOB  (SIBJICHWI): HWHEpIMalbHAas CHCTeMa OTCcuéra, abCOIIOTHO
TBEpJIOE TEJI0, MaTepuajibHas TOYKa, PaBHOYCKOPEHHOE JBUIKEHHE,
CBOOOJIHOE TmMajieHUe, aOCONIOTHO ympyras jaedopmarusi, aOCOIIOTHO



yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIN Ta3a, KUIKOCTH
U TBEPAOTro (KPUCTAJUIMYECKOI0) TeJa, UACAIbHBIN Ta3, TOYCUHBIN 3apsij,
OJIHOPOJIHOE JJICKTPUUECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUllbl, 00JIaCTHM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TNPOLIECChl W SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anunes mjis CKOpOCTH M TEepeMelieHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXAHUYECKON
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HWMIYJIbCAa U
MEXaHUYECKON DHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble moJokeHUss MKT u 3akoHbl MOJIEKYJIsIpHOW (HU3UMKH U
TepMOJMHAMHUKU (CBSA3b JAaBJCHUSA HJEAJBLHOIO Ta3a Cco CpeaHe
KUHETUYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHUS M KOHLIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KHUHETUYECKOU
DHEPrUeN TEIMJIOBOIO JBMYKEHUS €r0 YacCTHll, CBA3b JABJICHUS UACATBHOIO
raza ¢ KOHLEHTpalUMEe MOJEKYJI M €ro TEeMIEepaTypoul, ypaBHEHUE
MenpaeneeBa—Kianelipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPTUU B TEIUIOBBIX MpOIECcax), MPU ITOM HCIOIb30BaATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHEHUA MenaeneeBa—KiraneipoHa,

aHAJU3UPOBaTh W OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPaHEHMS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kyiona, MMOTCHIMAIIBHOCTh
AIEKTPOCTATUYECKOIO TMOJIsI, MNPUHUUI CYNEPHO3UIUNA DICKTPUUECKUX
MOJIEH, MPU ATOM YKa3biBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ TMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
LENA W U1 3aMKHYTOM DJJIEKTPUYECKOM ILenu, 3akoH Jxoymsa—JIeHna,
npasuia Kupxroda, 3akonsr @apajes A1 21eKTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SBJICHUS, HCIOJB3YsS BEIWYUHBI:
MEPEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,



MOMEHT CHWJIbl, JIaBJI€HUE, NOTEHIMANbHASI DSHEPrusi, KUHETUYECKas
DHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbI, IEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUja YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
OHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emiéil BOMM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCOIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
JHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMIOBOTO
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTIO TOJI,
HaNpsHKEHHOCTh TOJII TOYEYHOTO 3apsia WM 3apsyKEHHOro mapa B
BaKyyM€ M B JHMDJIEKTPUKE, MOTEHIHA 3JIEKTPOCTATUYECKOIrO MOJH,
pPa3HOCTh  MOTEHLMANIOB, JJEKTPOJBIKYIIAs  CUJla, CHJa  TOKa,
HalpsOKEHUE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE YYacTKa LEMHU C MOCIEI0BATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHE 4YACTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, NUDPy3usi, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIUs, TUIaBJICHUE U KPUCTAIA3alUsl, HAallPaBICHHOCTh
TEIJIONepeaum, AEKTPU3aLUs Tell, SKBUIOTEHIUATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HWCHOJIb30BAHUEM  IIPSAMBIX  W3MEPEHUH, IIPU  OTOM
KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ Y4ETOM
a0COJIOTHBIX MOTPEITHOCTEN U3MEPEHUM, JIeTaTh BEIBOIBI IO PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBHIOMpATh ONTUMAJbHBIA METOJ W3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOJAUTH ONBITHI MO MPOBEPKE MPEI0KEHHOW TUIOTE3bI: MIIaHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JeJaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3HI;

coOJTI01aTh TIpaBmiIa 0€30MaCHOTO TPY/Ja NPH MPOBEACHUN MCCIICIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCJIEOBATENBCKOW W IPOEKTHOM JE€ATEIBHOCTH C HCHOJb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;



pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW M HEABHO 3aJaHHOU
dusznyeckoil MoJeIbI0: Ha OCHOBaHMM aHallM3a YCJOBHS O0OOCHOBBIBATH
BBIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHWSAM 3a1add,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyeCKUX TEOpUl NpH MCHOJIb30BAaHUM MATEMATHUYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOJUTh PACUEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh pPE3ydbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4ETOM ITOJIYYEHHBIX PE3YJIbTATOB;

pelmath KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3leloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 IpYyrux
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH TNPUMEPHl BKIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBIACHEHUE IPOLECCOB OKPYKAOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEeATEIbHOCTH 4YEJOBEKa, CBA3aHHOM C (PU3MYECKHMMHU NpPOLECcCaMU, C
MO3UIMI 3KOJIOTHYECKON 0€30MacHOCTH, MPEACTABIECHUIN O palliOHaIbHOM
IPUPOAOIIOIB30BAaHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

NPUMEHSATh pa3iuyHble crocoObl paboThl ¢ MHpOpMAIE (HU3UIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uH(popMaIMK, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIISIT OpraHu3aluOHHbIE U M03HABATENIbHbIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITIOJTHEHMSI IPOEKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIlbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD



B HECTaHJAPTHBIX CUTYallUsiX, aJ€KBATHO OIICHUBATHh BKIJIAJ] KaXJOro U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBAIUIO K Oyayiiel mpohecCHOHaNbHON ASSITETbHOCTH 110
CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TENa 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYEecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUN TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ousznka — pyHIaMeHTalbHas HayKa O
pupoje

HayuHblif MeTO1 TO3HAHUS U METO/IbI
uccieoBaHus PU3NYECKUX SIBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECcCe
no3Hanus npupoabl. Habmonenne u
OKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (GU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTrpeIIHOCTHU
H3MepeHHI>i (pI/IBI/ILICCKI/IX BCINYHH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JEATENBHOCTH JIIOJEH

Mexanudeckoe asmxkenue. Cucrema oTcuera.
OTHOCHUTEILHOCTh MEXAHUYECKOTO
newkenus. [Ipsmast u oOpatHast 3a1a4n
MEXaHUKH

Paanyc-BekTop MatepuaabHON TOYKH, €TO
MIPOEKITMY HA OCH KoopAuHAT. TpaekTopusi.
[Tepememnenue. CkopocTs. X mpoeknuu Ha




OCH KOOpAMHAT

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Ciio)keHue nepeMeIieHH U CKOPOCTEH.
Penrenue 3amau

11

HepaBnomepnoe nBrxenre. MrooBeHHas
cKopocTb. Yckopenue. [Ipamonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CBOOOJIHOTO Na/IeHUsl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

PesepBHBIi ypok. [[BH>KeHHE Teua,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY

16

KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPY’KHOCTH. YTJIOBasl U JIMHEHHAs CKOPOCTb.
Ilepuon n wacrora. LleHTpOoCcTpeMUTENBHOE U
IIOJIHOE YCKOPEHHUE

17

18

PesepBHrlit ypok. O6001ICHHE U
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"KunemaTuka

KonTtponsHas padora no teme "KunemaTnka"

19

I1epsbr1if 3akoH Herorona. HEpumanbHbIe




cucremsl orcuéra. [IpuHuun
OTHOCHUTEIbHOCTH I anmmes.
HeunepnuanbHble CUCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuia. Bropoit

20 3akoH HerotoHa. Macca

21 B3aumoneiictue ten. Tperuil 3aKkoH
Hprorona

99 [Tpunimn cynepno3unuu cui. Pemenne
3a/1a4 Ha MPUMEHEeHHe 3akoHOB HbioToHA
3aKOH BCEMUPHOIO TATOTEHUS.

23 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOU MaccChl

24 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

25 MCKYCCTBEHHBIX CIYTHHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

26 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuina tpenus. [Ipupoaa v BUABI CUI TPEHUS.

27 JBH>KEHUE B )KUIKOCTH U Ta3e C y4ETOM
CHUJIbI CONTPOTUBIICHUSI CPEIBI

98 Hasnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena

29 AoOcomoTHO TBepoe Teno. [loctynarensHoe
Y BpallaTelIbHOE JBMKEHNE TBEPOTO Tela

30 MOMEHT CuJIbl OTHOCUTENBHO OCH BPAILIEHHUS.
[Tneyo cubl

31 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY




teny. LleHTp TsxecTu Tena. Y cinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

32

33

34

Pemenue 3agau

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"Inaamuka"

KoHnTtposbHas padota mo teme "J{uHamuka.
Cratuka TBepaoro rtena"

35

HNmnynbc maTepruanbHOM TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK. LIeHTp Macc cucrembl
MaTepHAIbHBIX TOYEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

36

37

38

HMMnynbsc cuibl 1 M13MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUJKCHHE

MomeHT HMITYJIbCa MaTepI/IaJ'ILHOI\/’I TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

39

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemenieHnd. I'padguueckoe npeacraBieHne
paboThl cuibl. MOIIHOCTD CHJTBI

40

41

Kunernueckas sueprus. Teopema o6
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH

IToreHunanbHbIC U HEIIOTEHIUAIIBHBIE CUJIBI.
ITorenunaneHas sHeprus. Bropas




KOCMHYCCKasA CKOPOCTh

42

Tperbsa kocMudeckast CkopocTb. CBs3b
pabOThl HENOTEHLIUATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUn

43

44

45

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyium 1 uaeaibHOM
JKHJIKOCTH

PesepBusiit ypok. O60011eHE U
cUCTEeMAaTHU3aIKsA 3HaHUH 110 TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

46

Pa3BuTue npencraBieHuid 0 Npupoe
ternoThl. OcHoBHBIE noJioxkenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

47

48

49

CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
TeJl. XapakTep ABUKEHHS U B3aUMOJICUCTBUSA
YaCTHUI] BENIECTBA

Macca u pazMepsl MOJIEKYI (ATOMOB).
KonuuectBo BemectBa. [locrosiHHas
ABoraapo

Temneparypa. Temnosoe paBHoBecue. [lkana
Ilenbcus

50
51

Pemenue 3agau

NneansHblil ra3. 'a30BbBIe 3aKOHBI

52

VYpaBuenue Menneneesa-KnaneiipoHa.




Pemenue 3amau

53

54

AoOcomroTHas TemriepaTypa. 3akoH JlaapToHa

I/I30Hp0ueccm B UACAJIbHOM ra3€ C
IIOCTOSAHHBIM KOJIMYECTBOM BCIICCTBA

55

56

I'paduyeckoe npepcTaBIeHUE H30MPOLIECCOB:
u30TepMa, U30X0pa, u3odapa

OcHoBHoe ypaBHenne MKT

57

58

59

60

Pemenue 3amau

CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHlI]

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

KonTponpHas padora o teme "OCHOBBI
MKT"

61

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul s T/ cuctemsl.
BremHue 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapametpsl T/] cuctemsl kak cpeaHue
3HAYCHMS BEJINYMH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

62

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CHCTEMBI K TEINIOBOMY PaBHOBECHUIO

63

64

Moenp ueabHOro ra3a B TEpMOJIMHAMUKE.
VYcioBus IpUMEHUMOCTH 3TON MOJEITH

VYpasHenue Menpeneesa-Knaneiipona u




BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu

65

66

67

Bripaxkenue aJisi BHyTpeHHEU SHEpruu
OJIHOATOMHOT'0 MJI€aJIbHOIO I'a3a.
KBa3ucraruueckue u HecTaTU4ECKUE
IIPOLIECCHI

DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepeaaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
COBepIIeHHs paOOTHI

68

KOHBGKHI/ISI, TCIIOIIPOBOAHOCTD, U3JTYUCHUC

69

70

71

KonuuecTBo Temnotel. TemioéMKocTh Tena.
VenpHas ¥ MOJISIpHAs TETIIOEMKOCTH
BelIeCTBa. Y AelibHas TEIIOTa CropaHus
TOTJTBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Teryonepeaye

[HonsiTne 06 anuadbaruom npouecce. [lepsbiit
3aKOH T€PMOJIUHAMUKHI

72

KonunuectBo TennoTel u paboTa Kak Mepbl
WU3MEHEHUs BHyTpeHHeW sHepruu T/1
CUCTEMBI

73

74

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX 1 HEPABHOBECHBIX MTPOIIECCOB.
HeoOpatuMocTh NpupOIHBIX MPOIIECCOB

HpI/IHI_II/IHBI ,Z[CI>'ICTBI/I$I TCIIJIOBBIX MaAIIIUH.
KIIJT




75

MaxkcumansHoe 3Hauenue KII. [ukn Kapuo

76

77

Penrenue 3amau

DKOJIOTHUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareicii. TermioBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

78

79

80

Pemenune 3amau

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernaoBbie MalIHbI"
PesepBHeIit ypok. O600IICHHE 1

CHCTEMATHU3aIUs 3HAaHUH 10 TEME
"Tepmoaunamuka. TennoBbsie MaluHb!"

81

82

83

KonTtponpsHas padora o Teme
"Tepmonunamuka. TeniaoBbie MaIuHbI"

[TapoobpazoBaHue 1 KOHACHCALHSL.
Hcnapenne n kunenue. Y nenpHas TeIioTa
napooOpa3oBaHus

HacebliieHHbIE ¥ HEHAChIILEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOTO 11apa OT
TEMIEPATYPbl, UX HE3ABUCUMOCTh OT 00bEMA
HACBIIIEHHOI 0 Napa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUAKOCTH

84

85

BrnaxHocTs Bo31yxa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTh

Pemenue 3amau

86

Teépnoe Teno. Kpucramnnueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB




KpHUCTAJIJIOB

87

88

[InaBrnenue u KpuctauMzanus. Y aenbHas
TeruioTa tiasienus. Cyonumarus
Hedopmaruu TBEpAOTO Tena. PacTskeHnue u
cxarue. Casur. Moayins FOunra. [Ipenen
yrnpyrux aedopmaruii

89

TermoBoe pacluMpeHne KUAKOCTEN U
TBEPABIX TeN. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHI] BEIIeCTBa

90

91

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OangaHca

92

93

94

95

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanumisipabie
ABJeHUA. /aBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopMyrna
Jlammaca

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110

TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®a30BbIe IEPEXOabI"

KonrtponbHas padora no reme "ArperaTHsie
cocTosiHuA BemlecTBa. Pa3zoBble MEPEX0abl”

96

DnexTpu3anus Teq U e€ IposBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3aps0B. [IpoBoHUKH,
JUBJIEKTPUKU U TTOITYIPOBOTHUKHI

97

DneMeHTapHBIN AIEKTpUYECKUH 3apsii. 3aKOH
COXPaHEHHMsI ANEKTPUUECKOTO 3apsijia




B3anmopencTeue 3apsanoB. Toueynsle

98
3apsiabl. 3akoH Kynona

99 Pemenue 3agau

100 Onektpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUCCKUE 3aPsIIbI
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

101 [Ipo6usrii 3apsa. JInaun HanPsHKEHHOCTH
3JIEKTpUYECKOTO oJIst. OTHOPOIHOE
AJICKTPUYECKOE TI0JIC

102 [ToTeHIMATBEHOCTD AMEKTPOCTATUICCKOTO
noJist. Pa3HOCTh MOTEHIMATIOB U HAIIPSHKCHUE
[ToTeHmanpHas YHEPTUS 3apsiia B

103 3JIEKTpOCTaTHUeCKOM MoJie. [lorenmman
IEKTPOCTATUICCKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJIS U PA3HOCTH

104 MOTEHIIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO
TTOJIsS

105 [TpuHIMT CymepIo3uITnu IEKTPUICSCKIX
oJieit

106 Penrenne 3amau

107 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsHKEHHOMN chepbl
[Tosre paBHOMEPHO 3apsDKEHHOTO 110 00BEMY

108 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0OECKOHEYHOH IITIOCKOCTH

109 [IpoBOIHUKY B DJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

110 JIMdIeKTpUKY ¥ OJTYIIPOBOAHUKY B




SJICKTPOCTATUYCCKOM I10JIC

Konaencarop. 91eKTpoEMKOCTh

111 KOHJIEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

112 [TapayenpHOE COeTMHEHNE KOHIEHCATOPOB

113 IlocnenoBaTenbHOE COCAMHEHNE
KOHJICHCATOPOB

114 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

115 Pemenne 3amau

116 JIB>KeHUE 3apsyKCHHOW YacTHIIBI B
OJIHOPOJHOM JJICKTPUIECKOM TI0JIe

117 Pemenue 3amay

118 O0001IeHEe U CHCTEMATHU3alHsI 3HAHUH 110
teMe "DnekTpuyeckoe nose"
PesepBusiit ypok. O60011eHNE U

119 CHCTEeMaTH3alus 3HaHUH 110 TeMe
"DnexkTpuueckoe moie"

120 KonTponbhas pabota mo Teme
"Onexrpuueckoe nomue"
Cuna toka. [locTossHHEIH TOK. Y CI0BHS

121 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

122 Hctounuku Toka. Hampsokenue u 31C

123 3akoH OMa 11 y4acTKa LEMH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTh COITPOTUBIICHUS OJTHOPOTHOTO

124 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIAIHA

MOIEPECUYHOTO CCUCHUA




Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

125 1
Penrtenue 3amau

126 [TocnenoBarenpHOE, TapaIeIbLHOE, 1
CMEIIAaHHOE COSMHEHHE TIPOBOTHUKOB

127 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKHUX 1
nenei. [IpaBuna Kupxroda

128 Pemenue 3agau 1

129 PaGora snexrpuyeckoro Toka. 3akoH J[xoys 1
—Jlenna

130 Pemenue 3amay 1

131 MOIIHOCTH ICKTPUUECKOTO TOKa. TermoBas 1
MOIIIHOCTb, BBIJICTIsieMasi Ha PE3UCTOpe

132 Pemenue 3amay 1

133 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHHKA TOKA

134 3akon OMa A7is OJTHOM (3aMKHYTOI) 1
ANEKTPUYECKOMN LETIH

135 Pemenue 3amau 1

136 MOIIHOCTh UCTOYHHKA TOKA 1

137 KopoTkoe 3ambIkaHue 1

138 KoHnneHcarop B 1enu moCcTOSTHHOTO TOKa 1

139 Pemenue 3amau 1

140 Pemenue 3agad mo teMme "IlocTOSHHBIN 1
3NIEKTPUYECKUM TOK"

141 Pemenne 3agau mo Teme "IlocTOSSHHBIN 1
AJIEKTPUIECKUMA TOK"

142 Pemenue 3amau nmo teme "IlocTOSIHHBII 1




ANEKTPUUECKUH TOK"

O0001eHre U cucTeEMaTU3ALMS 3HAHUH 110

143 teMme "[1oCTOsHHBIN 31eKTpUUecKuii ToK"
PesepBHbIil ypok. O0001ICHNE U

144 CUCTeMaTH3alusl 3HaHH [0 TeMe
"ITocTOAHHBIN NEKTPUUECKUN TOK"

145 KonTponpHas padora o Teme "TlocTosTHHBIN
3NIEKTPUYECKUM TOK"
DJeKTpudecKas IpOBOJUMOCTD Pa3IMIHBIX

146 BEIIECTB. DJIEKTPUUECKHUI TOK B METaJIaX.
CBepXInpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U

147 paciuiaBax 3JeKTpoUTOB. 3akoHbl Dapajnes
JUISL 3JIEKTPOIN3a

148 DneKTpuueckuil Tok B razax. [lnasma

149 DneKTpUYecKUil TOK B BakyyMe. BakyymHbie
npuOOpbI

150 DNEKTPUYECKUH TOK B TIOJTYIPOBOJHUKAX

151 [TonynpoBoaHUKOBBIE TPUOOPHI
PesepBHslit ypok. O600111eHNE U

152 cucTeMaTu3aiusa 3HaHui 1mo teme "Toku B
pa3IuYHbIX cpenax”

153 PesepBHblit ypok. Jlnarnoctuueckas padora
®usnueckuil NpakTUKyM 1o teme "M3yuenne

154 HEPaBHOMEPHOTO JIBM>KEHUS C LIEJIBIO
oTpeieJICHUsI MTHOBEHHOM CKOpoCcTH"

155 Du3n4eCcKuil IPAKTUKYM 110 TEME

"U3mepeHue yCKOpeHUs Mpu




MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU I10cKOoCTH"

156

157

158

159

®uznyeckuil npakTukyM 1o teme "M3yduenue
JBUKEHUS TeJla, OPOIIICHHOTO
TOPU30HTAJIBHO"

®dusznyeckuil mpakTukyM mno teme "M3ydyenue
JBUKEHHS TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJIYJII0 CKOPOCTHIO"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepenne paBHOJAEHCTBYIOLIEH CUJIbI IPU
JBUKEHUH OpYyCKa M0 HaKIIOHHON
IJIOCKOCTH"

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaruu”

160

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMUMHE YTJIOBOTO KO3 uIrenTa
3aBucumoctd Frp(N)"

161

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUN paBHOBECHUS
TBEPOTrO TeJA, UMEIOIIETO OCh BpaLICHUS "

162

163

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHne KNHETHYECKON YHEPTUHN Tena Mo
TOPMO3HOMY ITyTH"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
M30TEPMHUYECKOTrO0 mpoiecca”




164

Pu3N4eCKU IPAKTUKYM 110 TEME
"U3mepenue yeabHOM TemIoEMKOCTH"

165

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa 1 OLIEHKA Macchl IapoB B
HOMELEHUN".

166

167

168

169

Du3nYeCcKui MPaAKTUKYM 10 TEME
"HaGntonenue npeBpalieHus 3JHepruu
3apsHKEHHOTO KOH/IGHCATOpa B SHEPTHUIO
U3Ty4yeHus ceetoauoa"

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"N3MepeHue Cuibl TOKa U HapsHKEHUsS B
LEMU TOCTOSTHHOTO TOKA IMPHU MTOMOIIN
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIHHBIX
npubopos"

Du3nUeCcKu IPAKTUKYM I10 TEME
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTs1 JIaMIThl HaKaJTuBaHUs "

Du3HUeCKU IPAKTUKYM I10 TEME
"Habmtoienue snexkrponuza’

170

Peseprubiit ypok. O60011eHIE U
cucTeMarusanusa 3Hagui 1o temam 10 Kiracca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




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

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®usuka. MonekynspHas ¢usuka. Tepmonunamuka, 10 knace/ Mskumes I.51.,
CunsikoB A.3., OO1IECTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «[PODAY;
AxkrmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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