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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera C y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOYy4YeHHs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOMMXCS CpEeICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI JJId MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CcpenHero oOiiero oOpa3oBaHUs Ha
yrayOJnE€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 npeaMera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISCT BO3MOXKHOCTH JJISI peaii3alldd  PA3IMYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJE, 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 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €T0 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHHE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — 3TO CHCTEMAa CAaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM MpoBoAuTcs 160 B kKoHie 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 UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYaOUIMMUCS YMEHUSIMU TMPOBOJUTH TPSIMBIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JMOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  MPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 000pynOBaHHME MJII YYEHUYECKHX TPAKTHIECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIONIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyaJlbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nueckol MoJenM, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoPpecCuOHATBHON eI TEHPHOCTH, CBI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeyeHb JaOOpPaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAsl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonunHeniHoe  nBuxkeHue. J[BMKEHHE  MaTepUATIbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yyenue nABWKEHUS Tesla, OpOIIEHHOrOo ToOpu30oHTaidbHO. I[IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguyeckod IMUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
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 MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer 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 MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAIBbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM TI0JIE OJIHOPOJHOTO Iiapa (BHYTpU W BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACATbHOM >KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON 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 oOocHoBanue. Juddysus. bpoyHoBckoe aBmxkeHue. Xapakrtep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

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

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTy4YeHUE HAaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nuccieqoBaHue U30MpoLEeCCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
dpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTHUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKUA. BHyTpeHHsss »sHeprus. KonnuecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afguadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gercTBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpPHBIA JABUTATENH, TapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadbaTudecKoM PacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
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. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanwisipaeie siBiIeHUS.

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.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
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 JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO 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 Iiapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TI0JIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOr0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEAUHEHHUE NMPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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, CUYETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHLUMAJIOB MEXKAY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAMpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
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.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCThH COMPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHIKOBBIE TPHOOPHI.

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

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomul, nPAKMUKyM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEJIUUYHMH C MCIOJIb30BAHHEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYILECTBIIETCS C YYETOM COAECPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJCIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIY4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajbBaHUKA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peav3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHUIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO O0OIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpuoOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IYILIETO.

ICTETHYECKOT0 BOCTIMTAHMS:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKe.
TPYAOBOT0 BOCIIUTAHMS:

e HHTEpEC K pa3nuyHbIM cepam MnpodecCuoHaNIbHON NeSTEIBHOCTH, B TOM

YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH



OCO3HAHHBIN BBIOOP Oyymiel mpodeccun 1 pearTn30BhIBaTh COOCTBEHHBIC
KU3HCHHBIC TUUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHHWE JEHCTBUI B OKpYyXalollel cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIPHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 0 (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HUCCIET0BATEIBCKYIO
NEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEINU AEATENBHOCTH, 33JaBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJIAIT 3aKOHOMEPHOCTM M TPOTHUBOPEUMST B PacCCMATPUBAEMBIX
bu3MYECcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsS] MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJAaMU
(bu3nYeCcKO HAYKH;

BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOM
NEeATEeTLHOCTH B 00JacTH (PU3WMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelleHus 3afad (U3HYECKOTO
COJepKaHusl, MPUMEHEHHIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3WpOBATh 3a/auy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTHl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(POpMaLUU (PU3HMUECKOTO COJEp KaHUA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONIb30BaTh CpEACTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuYHBIX (hopMaTax C
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKK W BO BHEYPOUYHOU
NESITEIbHOCTH;



pacrmo3HaBaThb NPEANOCHUIKA KOH(DJIUKTHBIX CHTyalldii W CMAr4aThb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIIeCTBA  KOMaHIHOM MU
WHIUBUYAIBHON pabOTHI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPEeAeIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M  BOOOpa)keHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISAITh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
obnacti (U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPAaKTUYECKOM padOThl ¢ YYETOM HMEOUIUXCS
pECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIlUAM, BHOCUTb KOPPCKTUBLI B JACATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBBIKAMH TIO3HABATENIbHON peQUIeKCHH KakK OCO3HaHUs
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pe(IeKCUu s OLEHKH CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHBBI M apryMEHTHl APYTUX TMPHU aHAIU3e pPE3yIbTaTOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN HWHTEJUICKT, TIPEAOIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHUs, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIliexy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHE JI€MCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HAaBBIKOB, BKJIOUYAIOIIUX CHOCOOHOCTH  BBICTPaMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:



MOHUMATh pPOJdb (U3UKA B DKOHOMHYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKON TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeied (U3ndeckux Tel U
MpolecCOB (SIBJICHUM): WHEpIHMAIbHAs CcHCTeMa OTCYETa, a0COIIOTHO
TBEPAOE TEJIO, MaTepHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKCHUE,
CBOOO/IHOE mMajicHue, aOCONIOTHO yhpyras naedopmariusi, aOCOITIOTHO
yIpyroe u adCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tejla, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
VCITOJIb3YsI OCHOBHBIE TIOJIOKEHMS U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumues, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsSI HUMIYyJbca H
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpalMEM MOJIEKYJl M €ro TEeMIEpaTypoH, YpaBHEHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKCHHE 3aKOHOB, YKa3plBaTb  yCIJIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIUHU DIEKTPUYECKUX
IIOJIEM, TIPYM ITOM YyKa3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa Kysona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBATh (PU3NYECKUE TPOLIECCHl M SBJICHUS, HCHOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
SHEpPrusi, MEXaHUYecKas dHeprus, paboTa CUbl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWJIA TSDKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
aOCcoyIIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACATBHOTO OJHOATOMHOrO rasa, paboTa uACaJbHOTO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJIA,
HaIPsOKEHHOCTh TOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO Iapa B
BAKYyME M B JUIJIEKTPUKE, IOTEHLIHUAI JJIEKTPOCTATUYECKOTO IO,
pPa3sHOCTb  MOTEHIMAIOB, DJJIEKTPOABWXKYIIAs  CUja, Cwia  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE YYaCTKAa LEMH C TMOCIECI0BATEIbHBIM M
[IapajuIeNIbHBIM COEUHEHUEM PE3UCTOPOB, SJHEPTHSI AIEKTPUUECKOTO I10JIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHHYECKOE JIBUKEHWE, TEIUIOBOE JIBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAlIPaBIEHHOCTD
TeIUTIONEepeAadu, dJIEKTPU3ALNS TEJl, SKBUIOTCHIIMAIBLHOCTD MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
APYroM C  HCIOJIB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

co0II0/1aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
penieHus 3a1ad, MPOBOJANUTH PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TAaK)KE UHTErpallii 3HAHUI U3 APYTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUSL OBITOBOM M MPOU3BOIACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pPa3BUTHUS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepalOTKH U TPEAbSIBICHUS yueOHOW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA H(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy IPyNIbl, PAMOHAIBHO PAacpeAesiTh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIbHON M 3TUYECKOU cdepax JAesTETHbHOCTH YEJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOAMHAMUKH, CIEIHUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSL TPUMEHUMOCTH MOJeIe (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KOJIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJCIICH aToMa, aTOMHOTO spa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBICHATH SJECKTPOMATHUTHBIC MPOIECCH U SBIICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, HUCMOJb3Yysl BEJIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEJIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalim3a ¢ OOBSACHEHUS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
WCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEIMYMH, IPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUAM 3alayd, IPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHUI ¢ ONOPO Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAIlMOHATIEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
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 O3HAHUS TPUPOBI 6 1
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 22 1
2.2 JluHamuka 20
2.3 Craruka TBEpAOIO TEna
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 9
Hroro no pazgeny 95
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 11
3.2 Tepmoaunamuka. TennoBble MalIMHBI 14
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 12 1
MepeX bl
Hroro no pazneny 37
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE M0JIE 21
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 21




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 48
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

JlaTa

IIpakTHYeckue
U3y4YeHUs

padoTshI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Ousnka — pyHaaMeHTATbHAS
HayKa 0 Ipupojie

HayuHb1ii MeTOZ 1TO3HAHUSA U
METO/Ibl UCCIIEI0OBAHUS
($u3NYECKUX SIBICHUU.

OKCIIEpUMEHT U TEOpHUs B
npolrecce Mo3HaHUs
npuposl. Habmonenue u
IKCIIEPUMEHT B (PU3UKE

Crioco6b1 U3MepeHus
(HU3MYECKUX BEITHYHH.
AbcomoTHas 1
OTHOCHUTEJbHAS MOTPEIIHOCTH
U3MEpEeHU PU3NIEeCKUX
BEJTUYMH.

MogenupoBaHnue B pU3MKe.
Ponp 1 MecTO Gpu3uKu B
(opMHpPOBaHUN COBPEMEHHOU
Hay4YHOM KapTHUHBI MUDA, B
MIPaKTUYECKON NeATEIbHOCTH
IS

Bxonnas guarsoctuka

CEHTSAOpb

CEHTSIOpb

CEHTAOPH

CEHTAOpb

CEHTAOpb

CeHTAOpb

Caiit yunteneit ¢puzuku Cno.
Menaunarteka.
https://www.eduspb.com/media



https://www.eduspb.com/media

10

11

MexaHn4eckoe IBHKEHHE.
Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBIKCHHS.
[Ipsimast 1 oOpaTHas 3axaun
MEXaHUKH

Panuyc-Bexrop
MaTepUaIbHON TOYKH, €ro

IMPOCKIHNU HAa OCH KOOPAHWHAT.

Tpaexropus. [lepemenienue.
Cxopoctb. X nmpoekuuu Ha
OCH KOOpJAUHAT

PaBHOMEpHOE
MPSIMOJIMHEMHOE JBUKEHUE.
['padmyeckoe onmcanue
PaBHOMEPHOTO
MPSAMOJIMHENHOTO IBUKEHUS

PaBHOMEpHOE
MPSMOJIMHENHOE JIBUYKECHHUE.
['padmyeckoe onmcanue
PaBHOMEPHOTO
HpﬂMOJ’IHHGfIHOFO JABUXKXCHU S

CrnoxxeHue nepeMelieHui u
ckopocrei. Pemenue 3agau

CEHTSAOPH

CEHTAOPH

CEHTAOPH

CEHTAOpb

CEHTAOpb

MaTepI/IaHBI I1I0 KHHEMAaTHKC

https://interneturok.ru/lesson/physics/10-

klass/mehanikakinematika/kinematika-

tochki-i-tverdogo-tela-bazovyy-uroven

Caiit yunreneit pusuxu Cno.
Menuarteka.
https://www.eduspb.com/media

12

CrioxxeHue nepeMereHnii u
ckopocrtei. Pemenue 3agau

CEHTSIOpb

13

HepaBHOMEpHOE NIBHIKEHHUE.
MrHoBEeHHasi CKOPOCTb.
CpenHsisi CKOpOCTb

CEHTSIOph



https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/kinematika-tochki-i-tverdogo-tela-bazovyy-uroven
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/kinematika-tochki-i-tverdogo-tela-bazovyy-uroven
https://interneturok.ru/lesson/physics/10-klass/mehanikakinematika/kinematika-tochki-i-tverdogo-tela-bazovyy-uroven
https://www.eduspb.com/media

HEPAaBHOMEPHOTO JBH)KCHUS.

14

15

16

VYckopenue. [Ipsamonuneitnoe
JIBUKEHHE C ITOCTOSTHHBIM
YCKOPEHUEM

Penrtenue 3amau Ha
MPSIMOJIMHEHHOE JIBUYKEHUE C
MTOCTOSTHHBIM YCKOPEHUEM

Penrenue 3amaud Ha
MPSMOJIMHEHHOE JIBH)KCHUE C
MOCTOSTHHBIM YCKOPEHUEM

CEHTSAOpb

CEHTSAOPh

CEHTAOPH

Caiir yunrtenet pusuku Cro.
Meanareka.
https://www.eduspb.com/media

17

I'paduueckoe onucanue
HpHMOHHHCﬁHOFO JABHUXKCHUSA
C TIOCTOSIHHBIM YCKOPEHHEM

CEHTS0Opb

18

19

I'paduueckoe onucanme
HpHMOHHHCﬁHOFO JABHUXKCHUSA
C IMOCTOSAHHBIM YCKOPCHHUEM

CB00OOIHOE MaicHUE.
YckopeHue cBOOOIHOTO
majgeHus. 3aBUCUMOCTh
KOOpPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH U UX
rpauKy Mpy JBUKEHUU TIO
BEPTUKAJIU.

CEHTS0Opb

CEHTSIOph

20

CBo00OOHOE ITaZICHUE.
3aBUCUMOCTbH KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaQuKu

CEHTSIOpb

Caiit yunreneit pusuku Cno.
Menuareka.
https://www.eduspb.com/media

21

JIBukeHue Tena, OpOIIeHHOTO

OKTSIOpb

Caiit yunreneit pusuku Cno.



https://www.eduspb.com/media
https://www.eduspb.com/media

22

HOJ1 YIJIOM K TOPU30HTY

JIBukeHue tena, OpoIIeHHOTO
MOJ1 YIJIOM K TOPU30HTY

OKTSAOPH

Menuareka.
https://www.eduspb.com/media

23

24

JIBukeHue Tena, OpOIIeHHOTO
10JT YTJIOM K TOPU30HTY

KpuBonuneliHoe 1BU>XeHUE.
JIBI>KEHUE 110 OKPYKHOCTH.
YrnoBas u TuHEHHAS
ckopocts. [lepuoa u yacrora.
LlenTpocTpemuTenbHOE U
MOJIHOE YCKOPEHHE

OKTSIOpb

OKTSI0pb

25

KpusosnHeliHOE NBUKEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.
VYrioBas v IMHEHHas
ckopocts. [lepuoa u yacrora.
LlenTpocTpemuTensHOE U
IIOJIHOE YCKOPEHUE

OKTSI0pb

26

AOCOJIFOTHO TBEPJIOE TEJIO.
[ToctynarensHoe n
BpalaTeIbHOE JIBIKCHUC
TBEP/OTO Tena

OKTSI0pb

27

28

O00011eHME 110 TEME
"Kunemaruka"

KonTpomnpHas pabota mo Teme
"Kunemaruka"

OKTSI0pb

OKTSIOpb

29

OcHOBHOE yTBEpK/IEHNE
MEXaHUKH.

OKTSIOpb



https://www.eduspb.com/media

30

31

[Iepsblit 3ax0H HproTOHA.
NuepumanbHble CUCTEMBI
otcuéta. [Tpunuun
oTHocuTenpHOCTH ["anmmnes.
HewunepnuanbHbie CUCTEMBI
oTcuéTa

Cuna. PaBHOz€HCTBYIOIIIAS

cuna. Bropoii 3akoH
Hrrorona. Macca

OKTSOPB

OKTSAOPH

Marepuainsl 10 JTMHAMHUKE
https://interneturok.ru/lesson/physics/10-
klass/bzakony-mehaniki-
nyutonab/dinamika-materialnoy-tochki-
profilnyy-uroven

Caiit yunreneit Cn6. Meaunareka
https://www.eduspb.com/films#mehanika

32

Pemenue 3agau no BTopomy
3akoHy HproToHa

OKTSI0pb

33

34

35

36

Bsaumonelicteue tei.
Tpernii 3akoH HproToHa

HpI/IHI_II/IH CYICpIIO3nuu CUJI.

Perenue 3agay Ha
IIPUMEHEHNE 3aKOHOB
Hrrotona

[TpyHLIMI CyNIEPIIO3ULINM CUIIL.

Pemenue 3amau Ha
MPUMEHEHUE 3aKOHOB
Hrrotona

I'eonenTprueckas cucrema
OTCYETA.

OKTSI0pb

OKTSOPb

OKTSIOpb

OKTSI0pb

37

38

IIpyuHIUIT OTHOCUTETBHOCTH
["anmnes. IHBapyuaHTHBIE U
OTHOCHUTEJIbHbIE BETUYNHBI.

Cunel B ipupoie. 3aKoH
BCEMHMPHOT'O TSATOTEHUS.

OKTSI0pb

OKTSIOpb

CuJiel B MEXAHUKE
https://interneturok.ru/lesson/physics/10-

klass/bsily-v-mehanikeb/vvodnyy-urok-



https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-nyutonab/dinamika-materialnoy-tochki-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-nyutonab/dinamika-materialnoy-tochki-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-nyutonab/dinamika-materialnoy-tochki-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/bzakony-mehaniki-nyutonab/dinamika-materialnoy-tochki-profilnyy-uroven
https://www.eduspb.com/films#mehanika
https://interneturok.ru/lesson/physics/10-klass/bsily-v-mehanikeb/vvodnyy-urok-po-teme-sily-v-mehanike
https://interneturok.ru/lesson/physics/10-klass/bsily-v-mehanikeb/vvodnyy-urok-po-teme-sily-v-mehanike

DKBUBAJIEHTHOCTh
rpaBUTAIMOHHON U MHEPTHOM
Macchbl

po-teme-sily-v-mehanike

39

40

41

42

Cuna TsKeCTH M YCKOpEHHUe
CBOOOTHOTO Ta/ICHUS

Pemrenne 3a/lav 110 3aKOHY
BCEMHUPHOI'O TATOTCHUA.

JIBukeHune HeOECHBIX TeNl U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3akonsl Kennepa

Bec tena. HeBecoMmocTh.

OKTSIOpb

OKTSOPH

HOSIOPb

HOSIOPb

Caiit yunteneit ¢puzuku Cno.
Menuareka.
https://www.eduspb.com/media

43

Cuita ynpyroctu. 3aKoH
I'yka.

HOSIOpb

Caiit yunteneit puzuxu Cno.
Mennareka.
https://www.eduspb.com/media

44

Cuia tpenust. [Ipupona u
BUJIBI CHJT TPEHUS. [[BHKCHIE
B )KHJIKOCTH U raze ¢ y4€ToM
CHUJIBI COMTPOTUBIIEHUS CPEIbl

HOSAOpb

Caiit yunteneit ¢puzuku Cno.
Menuarexa.
https://www.eduspb.com/media

45

46

47

Pemenue 3agau Ha cuny
TPEHHUSL.

Pemienue 3amad Ha IBMKEHHE
Tejaa Mo ASHMCTBUEM
HECKOJIBKHX CHIJI.

Pemenune 3amad Ha IBM)KEHHE
Tejaa Mod ASHCTBUEM
HCCKOJIbKHX CHIJI.

HOSIOpb

HOSAOPb

HOSAOPb



https://interneturok.ru/lesson/physics/10-klass/bsily-v-mehanikeb/vvodnyy-urok-po-teme-sily-v-mehanike
https://www.eduspb.com/media
https://www.eduspb.com/media
https://www.eduspb.com/media

48

[aBienue.
['mapocTaTuveckoe 1aBJIeHHE.
Cuna Apxumena

HOSIOPb

49

50

MoMeHT cHITbI OTHOCUTENHHO
ocu BpaieHus. [1neqo cuibl

CrnoxeHue cul,
MIPUJIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.
VYcioBust paBHOBECUS
TBEPAOro Tena. Buabl
paBHOBeECHS

HOSAOPb

HOSIOpb

Caiir yunteneir Cn6. Menuareka
https://www.eduspb.com/films#mehanika

51

52

Pemenue 3amau

KoHTpoinbHas pabota 1o Teme
"Iunamuka. Ctatuka
TBEpAOro Tena"

HOSIOPb

HOSIOPb

53

54

Nmnynec MmaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepHualbHBIX TOUeK. LIeHTp
MaccC CUCTEMBI MAaTEPUAIIBHBIX
To4ek. Teopema o0 IBUKEHUU
LIEHTpa Macc

I/IMHy.J'II)C CHUJIBI U U3BMCHCHHUC
HUMITYJIbCA TCJIA. 3aKkoH
COXpPAaHCHUA UMITYJIbCA.
PeaktuBHOE ABHKEHHE

HOSAOpb

HOSAOpb

3aKOHbBI COXPAHEHUS
https://interneturok.ru/lesson/physics/10-
klass/bzakony-sohraneniya-v-

mehanikeb/zakony-sohraneniya-

profilnyy-uroven

55

MoMeHT uMIysbca
MaTepUATbHON TOYKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA

HOSAOPb



https://www.eduspb.com/films#mehanika
https://interneturok.ru/lesson/physics/10-klass/bzakony-sohraneniya-v-mehanikeb/zakony-sohraneniya-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/bzakony-sohraneniya-v-mehanikeb/zakony-sohraneniya-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/bzakony-sohraneniya-v-mehanikeb/zakony-sohraneniya-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/bzakony-sohraneniya-v-mehanikeb/zakony-sohraneniya-profilnyy-uroven

HMITYJIbCA B IICHTPAJIbHBIX
IIOJIAX

56

57

58

Pemenue 3amau

PaGoTa cuiibl Ha MajIoM U Ha
KOHEYHOM TIEPEMEIICHUH.
I'padpuaeckoe npencraBieHue
paboThI CHITbl. MOIIIHOCTH
CHUIBI

Kunernueckas sHeprus.
Teopema 06 U3MEHEHUH
KMHETHUYECKOUN 3HEpruun
MaTepuanbHOU TOUKHU.
ITorenumaneHble 1
HEMOTEHIMAJIbHbBIC CUJIBI.
ITorennmansHas 3HEPrHUsL.
Bropas kocmuueckas
CKOpOCTb.

HOAOPb

HOSIOPb

HOSIOpb

59

Tperbs kKocMuyecKas
cKopocTh. CBsA3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPaHEHHs MEXaHUUYECKON
SHEPrUu

HOSIOpb

60

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
JKUJIKOCTH

HOSAOPb

Caiit yuuteneit ¢puzuku Cno.
Menanareka.
https://www.eduspb.com/media

61

KonTponbhas pabota no teme

nexkabpb



https://www.eduspb.com/media

"3aKOHbBI COXpAaHEHUS B
MexaHuke"

62

63

64

PasButue npeacrasieHui o
npupojie TerioTbl. OCHOBHbBIE
nonoxxeHuss MKT.
Huddyszus. bpoynosckoe
nBuxenue. CTpoeHue
ra3o00pa3HbIX, KUIKUX U
TBEPJBIX TeN. XapaKkTep
JBUKCHHS U B3aMOJICHCTBHS
YaCTHI] BEIIECTRA.

Macca u pazmepsl MOJIEKYIT
(aromoB). KonruectBo
BeniectBa. [locrosinnas
ABoranpo

OcnoBHoe ypaBHenne MKT

nexkabpb

nexkabpb

nexkadpb

Marepuaisl mo MKT
https://interneturok.ru/lesson/physics/10-
klass/osnovy-molekulyarno-
Kineticheskoy-teorii/osnovy-
molekulyarno-kineticheskoy-teorii-
profilnyy-uroven

Caiit yunteneit puzuxu Cno.
Mennareka.
https://www.eduspb.com/media

65

66

Temneparypa. Temiosoe
paBHoBecue. [IIkana
Llenbcus. AGcomoTHas
Temmneparypa. JHeprus
TEIJIOBOTO JIBUKEHUS
MoJekyi. CBsi3b aOCOTIOTHOM
TEMIIEPATYPbI
TEPMOANHAMHYECKOMN
CUCTEMBI CO CpeIHEN
KMHETUYECKOU dHEepruei
TEIJIOBOT'0 MIOCTYMATEIbHOTO
JBUKEHUSI €€ YaCTHLL.

WneanbHelii ra3. YpaBHeHue

neKadpb

neKaopb

Marepuanst no MKT nexabpb



https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://www.eduspb.com/media

67

68

MenaeneeBa-Knanelipona.
3akoH [lanpToHA.

I"'a3oBrIc 3aK0OHEI. Pemenne
3aJ1a4.

N3omporieccol B uieaIbHOM
rase ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA

nexkabpb

nexkabpb

https://interneturok.ru/lesson/physics/10-
klass/osnovy-molekulyarno-
Kineticheskoy-teorii/osnovy-
molekulyarno-kineticheskoy-teorii-
profilnyy-uroven

69

I'paduueckoe npencrapnenue
U30IIPOLIECCOB: U30TEPMA,
u30xo0pa, n3odapa

nexkadpb

70

71

Pemenue 3amau

O06o061IEHNE U
CHCTEMAaTU3alMA 3HaHUH I10
teMme "OcHoBsl MKT"

nexkadpb

nexkabpb

72

KonTponbHas padbora no teme
"OcHoBsl MKT"

neKadpb

73

74

TepMoguHamuueckast
cucreMa. 3aJaHne BHENIHUX
ycnoBuid s T/ cuctemsl.
Bremnue u BHyTpeHHUE
napamertpsl. [lapamerpst T/{
CUCTEMBI KaK CpeJiHue
3HAUEHUs BEINYUH,
OIHUCBIBAIOIIUX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

Hynesoe nauano

neKaopb

neKaopb

OCHOBBI TEpPMOAMHAMUKHI
https://interneturok.ru/lesson/physics/10-
klass/osnovy-termodinamiki/osnovy-
termodinamiki-profilnyy-uroven



https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/osnovy-molekulyarno-kineticheskoy-teorii-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/osnovy-termodinamiki-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/osnovy-termodinamiki-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/osnovy-termodinamiki-profilnyy-uroven

75

76

77

78

79

TEPMOJIMHAMUKH.
Camonpou3BoJibHas
penakcanusa T/l cuctemsl K
TEIJIOBOMY PaBHOBECHIO.
Mopenb naeansHOTO T'a3a B
TEPMOJIMHAMUKE. Y CIOBUSA

IIPUMEHUMOCTH 3TOU MOJCIIH.

VYpaBaenue Menpeneena-
Kinaneiipona u BbelpaxeHue
JUTSL BHYTPEHHEH SHEPrUH

Bripaxkenue 111 BHyTpEHHEN
SHEPIUHU OJJHOATOMHOI'O
UJ€aIbHOTO rasa.
KBazucrarnueckue u
HECTAaTUYECKUE MPOIECCHI

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Borancnenue paboTsl o
rpaduky mporecca Ha pV-
arpaMme
Temonepenayda kak crnoco0
U3MEHEHHs BHYTpEHHEH
sHepruu T/] cucremsl 63
COBepIIEHHS padOTHI.
KonBekius,
TETUIOTIPOBOAHOCTb,
U3JTy4YCHUE.

KoanyecTBO TEILIOTHI.
TemnoéMKkoCTh Tea.

nexkabpb

nexkabpb

neKadpb

Caiit yunteneit ¢puzuku Cno.
neKaopb Menuareka.
https://www.eduspb.com/media

neKaopb



https://www.eduspb.com/media

VY enbHas U MOJIApHAas
TEIIOEMKOCTH BEIIECTBA.

VY nenbHas TEI0Ta CropaHus
TOIJIMBA

80

Pacuét xosmmyecTBa TEILI0ThI
MIpH Teruionepeaayue

neKaopb

81

[Noustie 06 aguabaTHOM
npouecce. [lepBrlii 3aK0H
TEPMOJIMHAMUKH.
KonnuecTBo TEMIOTH 1
paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHel 3Heprun T/
CHUCTEMBI.

SIHBaph

82

Bropoii 3akoH
TCPMOAUHAMUKU IJIsA
PaBHOBECHBIX U
HEPaBHOBECHBIX IIPOLECCOB.
HeoGpaTtumocTs NpupoIHBIX
IIPOLIECCOB

SIHBaph

83

IIpuHUMIIBL NEWCTBUSA
TeroBbIX MaruH. KIT/I.
MakcumanbHO€E 3HaUCHUE
KITJ. Hukn Kapso.

SIHBapb

84

Pemenue 3agau.
IKOJIOTHYECKHE aCIIEKTHI
HUCITOJIB30BAaHUS TCIIJIOBBIX
IBUTaTejeil. TeIIOBOE
3arpsI3HEHUE OKPYKAKOLIEH
Cpensl.

SIHBApb




85

Pemenue 3agau. O0001ICHHE
Y CUCTEMaTH3aLis 3HaHUH 110
teme "TepmoarHamuka.
TenmoBrie MalTuHEL"

SHBAph

86

KonTtponbHas pabora o Teme
"Tepmoannamuka. TeroBbie
MaluHbl"

SIHBaph

87

[TapooOpazoBanue u
KoHJeHcanus. Mcnapenue u
KUIICHHE. Y IeJIbHAs TEIIoTa
napooOpa3zoBaHus

SIHBaph

88

89

90

Hacrpinmennrsie n
HEHACBIILICHHBIE Mapbl.
KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH M JIaBJICHUS
HACBILEHHOTO TIapa OT
TeMIepaTypsl, UX
HE3aBHCUMOCTE OT 00BbEMa
HACBILLEHHOT0 T1apa.
3aBUCHUMOCTB TEMITEPATypPhI
KHIICHUS OT JaBJICHUS B
JKUJTKOCTH

Bnaxnocts BO3ayXa.
AOGcomtoTHas 1

OTHOCUTCIIbHAsA BJIa)KHOCTb

Pemenue 3amau

SIHBapb

SIHBApb

SIHBApb

Caiit yuuteneit ¢puzuku Cno.
Menuareka.
https://www.eduspb.com/media

BnaxnocTts BO3yXa

https://interneturok.ru/lesson/physics/10-

klass/osnovy-molekulyarno-

kineticheskoy-teorii/vlazhnost-izmerenie-

vlazhnosti

91

TBépnoe Teno.

SHBapb



https://www.eduspb.com/media
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/vlazhnost-izmerenie-vlazhnosti
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/vlazhnost-izmerenie-vlazhnosti
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/vlazhnost-izmerenie-vlazhnosti
https://interneturok.ru/lesson/physics/10-klass/osnovy-molekulyarno-kineticheskoy-teorii/vlazhnost-izmerenie-vlazhnosti

92

93

94

95

Kpucramnuyeckue n
amopHbIe Tea. SHBAPh
AHU30TpONHUS CBONCTB
kpucrtamios. [InaBnenue u
KpUcTajum3auus. Y ienbHas
TEIUI0TA IUIaBJICHUS.
CyO6numarnusi.

Jedopmariuu TBEpIOrO TENA.
PacTspkenue u cxarue.
Cnsur. Moayns IO#ra.
[Ipenen ynpyrux
nedopMaruit

TennoBoe pacumpeHue
KHUJIKOCTEH U TBEPIBIX TEI.
AHIrapMOHHU3M TEIUIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA
[TpeoOpa3oBanue sHEPTHM B
(ha30BbIX MEpEXoaax.
YpaBHEHME TEIIOBOTO
GanaHca.

Pemenue 3agau

SITHBapb

SITHBaph

SIHBaph

SHBapb

96

[ToBepXHOCTHOE HaATSKEHUE.
Kanunnsipuele sBneHus.
JlaBnenue noa HCKpUBJIECHHOU
MTOBEPXHOCTBIO JKHUJIKOCTH.
®opmyna Jlamnaca

SHBapb

97

0O000meHne n
CUCTEMaTU3alys 3HaHUH 110
TeMe "ArperaTHbie

SHBapb




COCTOSIHUS BEIECTBA.
®dazoBbie Iepexoab"

KonTtponbHas pabora o Teme
"ArperaTHble COCTOSIHUS

%8 BellecTBa. Pa3oBble AHBapD
nepexopl"”
OJneKTpu3anus Ten u e€
MPOSIBIACHUS. DIEKTPUUCCKUN DIeKTpOCTaTHKA

99 3apsn. JBa Buna (beBparh https://interneturok.ru{lesso_n{phvsics/lo-
ANEKTPUYECKHUX 3apsiI0B. klass/osnovy-elektrodinamiki-
IIpoBOJHUKH, TUAIEKTPUKH U 2/elektrostatika-profilnyy-uroven
MOJIyIPOBOJIHUKH

3aK0H COXpaHEHUs AIEKTPUIECKOTO

DneMeHTapHbIN 3apsiza

100 3JIEKTPUYECKHMHI 3apsill. 3aKOH (erpars https://interneturok.ru/lesson/physics/10-
COXPAaHEHUS JIEKTPUUYECKOTO klass/osnovy-elektrodinamiki-
3apsia 2/elektricheskiy-zaryad-zakon-

sohraneniya-zaryada

BzaumopeiicTBue 3aps10B.

101 Toueunsie 3apsiabl. 3aKOH (dheBpanb
Kynona

102 Pewenue 3anau (heBpanb
Onexrpuueckoe noie. Ero
JIECTBHE HA AJIEKTPUUYECKUE
3apsabl. HanpsokeHHOCTD Caiit yunreneit pusuxu Cno.

103 ANEKTPUUECKOTO TOJIA. (heBpanb Menuarexa.

[Ipo6usr1it 3apsa. JIunuu
HaIPSKEHHOCTH
JNEKTPAYECKOTO MOJIS.

https://www.eduspb.com/media



https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektrostatika-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektrostatika-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektrostatika-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektricheskiy-zaryad-zakon-sohraneniya-zaryada
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektricheskiy-zaryad-zakon-sohraneniya-zaryada
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektricheskiy-zaryad-zakon-sohraneniya-zaryada
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektricheskiy-zaryad-zakon-sohraneniya-zaryada
https://www.eduspb.com/media

OI[HOpOI[Hoe SJICKTPHUYCCKOC
I10JIC.

104

105

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEN

Penrenue 3amau.

¢beBpanb

(dheBpanb

106

107

IToTeHnmanbHOCTh
ANEKTPOCTATUYECKOTO IOJIS.
Pa3zHoCTh MOTEHIIMAIOB B
HanpspkeHue. [loTeHnuanbHas
SHEprus 3apsja B
3JIEKTPOCTATUYECKOM I10JIE.
ITorenmman
ANEKTPOCTATHYECKOTO IMOJIS.

CBs3b HaprDKéHHOCTI/I I0JIA

H Pa3HOCTH ITOTCHUIHUAJIOB IJIA
QJICKTPOCTATUUCCKOT'O ITOJIA

(dheBpainb

(dheBpanb

108

Pemenue 3agau

(eBpanb

109

110

111

ITosie ToueuHoro 3apsaa.
[Tone paBHOMEpHO
3apsKeHHOU chepsl

ITone paBHOMEPHO
3apsHKEHHOTO M0 00BEMY
mrapa. [Tone paBHOMEpHO
3apsHKEHHON OECKOHEYHOU
MJIOCKOCTH

IIpoBoHMKH B
AIIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS

(eBpainb

¢deBpanb

¢beBpanb




3apsiI0B

JraneKkTpuky u
112 IIOJIyTIPOBOJJHUKH B 1 ¢beBpanb
AIIEKTPOCTATUYECKOM I10JIE

Konnencarop.
DIIEeKTPOEMKOCTh Caiir yunrtenet pusuku Cro.
113 KOHJIEHCATOpA. 1 (dheBpanb Menuarexa.
DNEKTPOEMKOCTD IIJIOCKOTO https://www.eduspb.com/media
KOHJICHCATOPA

[NapamiensHOe coemMHEHUE . .
Caiit yunreneit pusuxu Cno.

KOH/JIEHCAaTOPOB.

114 p 1 (dheBpainb Menuarexa.
[TocnenoBarensHOE .

https://www.eduspb.com/media

COCIMHEHHUE KOHACHCATOPOB.
DHeprus 3apsyKeHHOr0

115 P P 1 (dheBpainb
KOHJIEHCATOpa

116 Pemenue 3amau 1 (dheBpanb
JIBr>keHue 3apsyKeHHON
YaCTHULbI B OJHOPOJHOM

117 HPL B OATOPOA 1 bespas

AIEKTPUYECKOM TTOJIE.
Pemenue 3agau.

O06o001menue u
118 CUCTEMAaTH3alMsl 3HAaHUH 110 1 ¢deBpanb
TeMe "DnekTpuueckoe nosue"

KonTtponbHas pabora o Teme

119 1 1 MapT
"Onexrpuueckoe nomue" P
o 3aKOHBI ITOCTOSHHOTO TOKA
Cwina Toka. [TocTOSTHHBIN TOK. ) .
https://interneturok.ru/lesson/physics/10-
120 VYcnoBHS CyIIecTBOBAHUS 1 MapT

klass/osnovy-elektrodinamiki/zakony-
postoyannogo-toka-profilnyy-uroven

IOCTOAHHOI'O



https://www.eduspb.com/media
https://www.eduspb.com/media
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki/zakony-postoyannogo-toka-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki/zakony-postoyannogo-toka-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki/zakony-postoyannogo-toka-profilnyy-uroven

SJICKTPHUYCCKOI'0 TOKa

HUcrounuku Toka.

121 Hanpsokenne u 31C Mapt
3akon Oma 11 yyacTka
122 Henu. DIeKTPUIECKOe MapT
COIIPOTHBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS
123 OJTHOPOJTHOTO TIPOBOJHHUKA OT Map
€ro JUTMHBI U TUIOIIA/IN
MOTIEPEYHOT0 CCUCHUS
124 VY 1enpHO€E CONPOTUBIICHUE Mapt
BelecTsa. Pemenne 3anau
[TocnenoBarenbHOE,
125 napauIeIbHOE, CMEIIaHHOES MapT
COCMHEHUE MTPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX Caiit yunteneit ¢puzuku Cno.
126 JIEKTPUUYECKUX LIETIEH. MapT Menuarexka.
[TpaBuna Kupxroga https://www.eduspb.com/media
127 Pemenue 3amau MapT
128 Pabota sanekTpuueckoro Toka. Mapt
3akon Jlxxoyns —Jlenia
129 Pemenue 3amau MapT
MOIIHOCTD 3JIEKTPUUECKOTO
130 ToKa. TeroBast MOITHOCTb, MapT
BBIJIEIIsSIEMAast Ha PE3UCTOPE
131 Pemenue 3anau amnpeb
132 O/1C u BHyTpEHHEE p—

COIIPOTUBJICHUEC UCTOYHUKA



https://www.eduspb.com/media

TOKa

133

134

3axoH Oma i1 HOJIHOU
(3aMKHYTOI) 3JIEKTPUUECKON
LEITH

Penrenue 3anau

anpeib

anpesb

135

MoimHocTh HCTOYHHKA TOKA.
Kopotkoe 3aMbIkanue.

arpeib

136

137

Kongencarop B nienu
MOCTOSITHHOTO TOKa
Pemenue 3amay no Teme
"[TocTossHHBII
AIIEKTPUYECKUM TOK"

anpesb

anpenb

138

Pemenue 3agau no reme
"l[MTocTostHHBIM
AJIEKTPUYECKUM TOK"

anpesb

139

Pemenue 3agad mo reme
"TTocTOSTHHBIN
AIIEKTPUYECKUH TOK'".
0O00011eHne 1
CHCTeMaTH3alus 3HaHUH I10
teme "TlocTosHHBINM
3JIEKTPUYECKUN TOK"

anpesnb

140

KonTponbHas pabora no teme
"IlocTostHHBII
ANEKTPUYECKUI TOK"

anpenb

141

DneKkTpuueckas
MIPOBOIUMOCTH Pa3IHYHBIX
BEIIECTB. DJIEKTPUUECKHUI TOK

anpesnb

DNEeKTPUYECKUM TOK B pa3IMUHBIX
cpenax
https://interneturok.ru/lesson/physics/10-



https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-profilnyy-uroven

142

143

B MeTaJljax.
CBepXxnpoBOAUMOCTb

DJIEKTPUUYECKUI TOK B
pacTBopax U pacrjiaBax
3JIEKTPOIUTOB. 3aKOHBI
®Dapanes U1 JJIEKTPOIU3a

DJIEKTPUUYECKUI TOK B Ta3ax.
Ilma3ma

anpesb

anpesb

klass/elektricheskiy-tok-v-razlichnyh-
sredah/elektricheskiy-tok-v-raznyh-
sredah-profilnyy-uroven

144

DIIEKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
npuOopbI

anpeib

145

146

DIIEKTPUUECKUI TOK B
MOJIYITPOBOTHUKAX
[TomynpoBOTHUKOBBIE
IPUOOPHI

anpesb

anpenb

147

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3MepeHne Cuibl Toka
Y HaIpsOKEHUs B LIETIH
MIOCTOSIHHOTO TOKA MpHU
MOMOIIIY aHAJIOTOBBIX U
1IU(POBBIX U3MEPUTENBHBIX
npuoopoB" uiu "3HaAKOMCTBO
¢ upoBoit 1aboparopueit
no ¢usuke. [Ipumepsl
U3MepeHus: GU3NYECKUX
BEITUYUH TIPH TIOMOIITH
KOMITbIOTEPHBIX JATYUKOB"

anpenb

148

Pu3NYEeCcKUil IPAKTUKYM 11O

anpesnb



https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-profilnyy-uroven
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-profilnyy-uroven

teme "M3yuenue
HEPAaBHOMEPHOT'O ABUKECHHUS C
LEJbIO OIpeIEeTICHHS
MTHOBEHHOM CKOpocTH"

149

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue yckopeHust
MIPH TIPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KCHUH
10 HAKJIOHHOM MI0CKOCTH"
nny "UcciaenoBanue
3aBUCUMOCTH TIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
IBIOKeHun"

anpesb

150

dusnuecKuil NpakTUKyM 10
teMe "M3mMepeHue yckopeHust
¢BOOOIHOTO ITafieHNA" WiIn
"N3y4yeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

anpeinb

151

152

PuU3HUECKUN IPAKTUKYM 10
teMe "V3ydeHne qBUKEHUS
TeNa Mo OKPY>KHOCTH C
MTOCTOSIHHOM 110 MOJTYJIEO
CKOPOCTHIO" WK
"HccnenoBaHue 3aBUCUMOCTH
nepuoJia oopalieHus
KOHMYECKOTO MasiTHUKA OT
€ro napameTpos"

Pu3NYEeCcKUil IPAKTUKYM 11O

Mait

Mai




teme "M3mepenue
PaBHOJICHCTBYIOIICH CUIIBI
P IBMOKECHUH OpYyCKa 110
HaAKJIOHHOM INTIOCKOCTH" MIIH
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macch!"

153

154

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccaenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MIPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedhopmaruu' uiu
"N3yueHne nNBUKEHUS
CHCTEMBI TEII, CBSI3aHHBIX
HUTHIO, IEPEKUHYTON Uepe3
JIErKkum 0JIoK"

PuU3HUECKUN IPAKTUKYM 10
teme "U3mepenune

K03 uLreHTa TpeHus 1no
BEJIMYMHE YIJIOBOTO
Koa(puImenHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBUXKEHHS OpycKa 1o
HAKJIOHHOM INTIOCKOCTH C
NIEPEMEHHBIM

Mait

Mai




K03 unreHToM TpeHus"
unu "M3yueHue IBUKEHUS
rpysa Ha Bajly ¢ TpeHuem"

155

PuU3NYECKUN IPAKTUKYM 110
teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO
OCh BpallleHUs" WIN
"KoHcTpynpoBanue
KPOHUITEIHOB M pacy€T CUII
ynpyroctu" wiu "V3yuenue
YCTOMYMBOCTH TBEPAOTO
TeJa, UMEIOIETO IO b
onopst"

Mait

156

Puznyeckuil NPakTUKyM 110
teMme "M3mepenue ummysbca
TeJa 1o TOPMO3HOMY ITyTH"
wim "M3Mepenue cuibl TATH,
CKOPOCTH MOJIENN
3JIEKTPOMOOMIISI U MOIITHOCTH
cubl Tru" uiny "CpaBHeHue
W3MEHEHHUS UMITyJIbCa TeJla C
MUMITYJIbCOM CUJIBI" MU
"HccnenoBaHue COXpaHEHUS
UMITYJIbCa MPU YIIPYTOM
B3aNMOJIEUCTBUN" HITH
"U3MepeHne KHHETUYECKOM
SHEPruu Tejia 0 TOPMO3HOMY

yTH

Mai




157

Pu3NYECKU IPAKTUKYM 110
teme "M3ydenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH1I0BaHO
UCIOJIb30BaHue IIUPPOBOI
naboparopun)" UIU
"N3y4eHne n30X0pHOTro
npouecca" win "N3yuenue
n300apHoro nporecca" uiu
"IIpoBepka ypaBHEHUS
COCTOAHUS"

Mait

158

®u3nYecKuil IPAKTUKYM 110
teme "M3mepeHue yaenbHoOM
TEINIOEMKOCTH'" MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanne agnadaTHOro
npouecca" win "M3yuenune
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aNMOJCHCTBUS 1
TEeMITepaTyphbl KUTICHHS
KugKocren"

Man

159

Du3HYECKU IPAKTUKYM 10
teme "M3ydyenue
3aKOHOMEPHOCTEN UCITapeHUs
)kunkocter" wim "M3mepenue
YAECITbHON TEIUIOTHI
IUIABJIECHHUS JILOA" YIIH

Mai




160

161

"N3y4yeHue cBOICTB
HACBHIIIEHHBIX MTapOB" WU
"N3mepenune abcomroTHOM
BJIQYKHOCTH BO3/yXa U OIICHKA
MacChl MAPOB B TOMEIIECHUM .
N3mepenue kodddurmenra
MOBEPXHOCTHOTO HATSKEHUS

DuU3nYeCKUi MPAKTUKYM I10
teme "HaOmronenune
MIpEBpAICHUS YHEPTUU
3apsKEHHOT0 KOHZIEHCATopa B
SHEPTUIO U3TyUCHUS
ceeroauona" uimu "N3ydyenue
MIPOTEKAHUs TOKA B LIETIH,
cojeprkaiiei kKonaencarop"”
unu "Pacnpenenenue
Pa3HOCTHU MOTEHIMAJIOB
(HampspKeHUs ) Ipu
MOCIIEIOBATCIIbHOM
COCTMHEHUH KOHAEHCATOPOB"

PuU3HUECKUN IPAKTUKYM 10
teme "HccnenoBanue
CMEIIAHHOTO COEUHEHMS
pe3ucTopoB” mim
"U3Mepenne yienbHoro
COTIPOTUBIICHUS
IIPOBOJIHUKOB" HITN
"HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA OT HaIIPSKEHUS

Mait

Mai




JUIA JJaMITBl HaKaJTMBaHus"

162

163

164

165

166

DuU3nYeCKUi MPAKTUKYM I10
teme "HaGmonenue
AJeKTpoJn3a" uimn
"U3mepenue 3apsaa
OJIHOBAJICHTHOT'O MOHA" WU
"NccneqoBaHue 3aBUCUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temriepatypbl” uinu "CHarue
BOJIbT-aMIIEPHOU
XapaKTepUCTHKHU Auoaa”

PesepBHBIil ypok.
O06o0061IEHNE U
CUCTeMaTH3alKs 3HAaHUH 110
teme "Jlunamuka"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUM 110
TeMe "3aKOHBI COXPAHEHUS B
MexaHuke"

PesepBHBIil ypOK.
O6o61eHne u
cUCTEeMaTu3alus 3HaHUM 10
TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOM
Teopun"

PesepBHBIi ypOK.
O06o001menue u

Mait

Mait

Man

Man

Man




cUCTeMaTu3alys 3HaHUHU 110
teme "TepmoarHamuka.
TenmoBbie MaIuHbL"

167

PesepBHBIi ypOK.
O0o0061IcH e U
cucTeMaTu3aIys 3HaHuM 110
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

Mai

168

PesepBHBII ypOK.
O6o006menne u
cUcTeMaTu3alus 3HaHUH 110
teMe "DnekTpuyeckoe nose"

Mait

169

PesepBHBII ypOK.
O6o0mmeHue u
CUCTEeMaTH3alus 3HaHUH T10
teme "TlocTostHHBIN
INEKTPUYECKUH TOK"

Mait

170

PesepBHBIi ypOK.
0O00011eHue u
CHUCTEMaTU3alus 3HAaHUN 110
Teme "TOKHU B pa3InyHbIX
cpenax”

Mait

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. oz
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHAJIBI 11 YUUTEJA
bubmuoteka L{OK https://m.edsoo.ru

Poccuiickas anektponHas mikoja https://resh.edu.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
HMHTEPHET

https://interneturok.ru/

Caiit yuureneit puzuku Cnbd. Menuarexka.
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