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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke Ha ypOBHE cpeaHero ooOmero o0pa3oBaHHS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesibHOM MporpaMmsbl, npeactaBieHHbIX B DI'OC COO, a Takxke
c yuéroM ¢enepanbHOi paboueld mnporpamMmbl BocnuTaHus U KoHueniuu
npenoaBanus yueObnoro npeamera «du3nka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoii deneparim, peaqnu3yomux OCHOBHBIE 00pa30BaTEIbHBIC POTPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbHOE MPEIMETHOE COACPIKAHNUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYCHUSI TEM U PA3/eiiOB
y4eOHOTO TIpeaMeTa C y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKH y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarOIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBlIeHUE O IENAX, COJACpPNKAHUHU, OOIIen
CTpareruu OOydeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriiyoJI€HHOM ypOBHE.

N3ydenne kypca ¢Qu3uku yriiyOJa€HHOTO YpPOBHS MO3BOJSIET PEaTU30BAThH
3aauu MpoPEeCCUOHAIBHON OpUEHTAIINH, HAMIPABJICHO HAa CO3JaHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH Ka)IbIM
oOyyJaronumcsi, KOTOpble HEOOXOAUMBl JUIsl MPOAOJKEHUST O0O0pa3oBaHHS B
opraHu3anusXx Mnpo(ecCHOHaNbHOrO 00pa30BaHUd IO pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B mporpamme no ¢usnke onpeaensoTcs MIaHuPyeMble Pe3yJIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMeTHble, TpeaMeTHble (Ha  yriiyOonéHHoM  ypoBHe).  HaydHo-
METOJIOJIOTUYECKON OCHOBOW sl pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METAnpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYaroIINXCsS, OCBOUBIIIHX
nmporpaMmy 1o (pu3nKe Ha YpOBHE CpeaHETo 0011Iero oopa3oBaHus Ha yriryOaEHHOM
YPOBHE, SIBIIIETCS CUCTEMHO-AESATEIbHOCTHBIN TOJIXO/I.

[Tporpamma 1o gpu3rke BKIIOYAET:

MJIaHUPYEMbIE Pe3yJIbTaThl OCBOEHHUS Kypca (DU3MKHU Ha YITyOJEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI TI0 TOJIaM 00YUYEHUS;

cozepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3uke HMeEeT NPUMEPHBIA XapakTep U MOXET ObITh
UCIIOIb30BaHa YUUTENISIMU (DU3UKH JJISI COCTABJICHUSI CBOUX PA0OUUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIUATUBY YUUTEIEH U
MPEIOCTaBISAET BO3MOXHOCTH JUJISl peaTu3alMi  Pa3IMYHBIX METOJIUYECKHX
MOJIXO/IOB K TMpernoJiaBaHuio (U3MKU Ha YriayOJnEHHOM YPOBHE MpPH YCIOBUU
coxpaHeHus1 00s13aTeIbHOM YaCTH Collep KaHus Kypca.



®duznka Kak Hayka o HambOosiee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYeHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH CBoWcTBaMu. W3ydenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa
oOyyarorerocsi, B GOpMHUPOBaHUE YMEHUN MPUMEHSATh HAYYHBIN METO] O3HAHUS
P BBITIOJIHEHUW UMU YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3KKN Ha YpOBHE CpeIHETO 00IIero o0pa3oBaHus MOJI0KEH
pAI uael, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SBISETCS JIOTHUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3uueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
($U3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TTpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO yPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHMUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKOM 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl MO (HU3HKE JOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOJIb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO OSKCIIEPUMEHTA,



BKJIFOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHUE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, JjabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3aiui GU3nYecKoro npakTukyma. B mepBom ciyyae npakTuKyMm
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, nubO mociae MEpBOrO M BTOPOIO
MOJIYyTOJUHN B KaXXJOM U3 3TUX KjaccoB. BTopoil cmocob — 3To mHTErpaius padbot
PaKTUKyMa B CHCTEMY JIa0OpaTOpPHBIX paboT, KOTOphIE MPOBOJAATCS B Ipoliecce
u3ydeHus pasnaena (temsl). [Ipu 3TOM moj paboTamu MpakTUKymMa MOHHMAETCS
CaMOCTOATENIbHOE  HCCJIEJOBAaHUE, KOTOPOE€ MPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH1a O€3 MOLIaroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrOo H3KCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MpaKTUKyMa MpeACTaBlIeHa €IMHBbIM mnepeuHeM. Bridop
TEMATHKU JI1 STUX BHUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
Y4YaCTHHKaMU 00pa30oBaTEIbHOrO Mpolecca UCXO0Id U3 OCOOEHHOCTEN MOYypPOYHOIO
IUTAHUPOBAHUST W OCHaleHus kKaOuHera ¢usuku. [Ipm sToM obecnedymBaeTcs
OBJIaJICHME OOYYaIOUIMMHCS YMEHUSMU T[POBOJUTH TNPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHIMaHME yAETSETCS PEHICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]a4 MPUOPUTETOM SBIIAIOTCS 3a7a4u C SBHO 3aJaHHOU
¥ HESABHO 3aJJaHHOM (HPU3UUECKON MOJIEIbIO, TTO3BOJISIONIUE MPUMEHATh U3YUCHHbBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U HHTErpupys
pUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABIIAIOTCA 3aJaHusl Ha OOBSCHEHHE/NpPENCKa3aHue NPOTEKAHUS (PUINIECKUX
SIBJICHUW M TIPOIICCCOB B OKPY’KAIOIIECH >KU3HH, TPeOYIOIIMe BhIOOpa (HU3NUSCKOM
MOJIEINIU ISl CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusimu I'OC COO k maTepraibHO-TEXHUYECKOMY
oOecreueHunto yueOHoro npouecca Kype pu3nku yriayOaéHHOro ypoBHs Ha YpPOBHE
CpeaHero oomero oOpa3oBaHUs JOJDKEH M3Y4yaThCsl B YCJOBHSIX MPEAMETHOIO
kabuHeTa. B kaOuHere GU3UMKM JODKHO OBITH HEOOXOJIMMOE JIabopaTOpHOE
00opyI0BaHUE JIJIs1 BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (pU3uKe yUeHUYeCKUX
OMBITOB, JTJAOOPATOPHBIX PadOT U PabOT MPAKTUKyMa, a TAKKe IEMOHCTPAIMOHHOE
000pyoBaHuE.

JleMoHCTpanlMoHHOEe  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMme 10 (M3HKE KIIOUYEBBIX JEMOHCTpAIUi AJis
UCCIICJIOBAHMSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX oOOydJarommxcsi. TeMaTH4ecKHue KOMIUIEKThI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX INPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJISIMU U3yYEeHHS (PUZUKHU B 00111eM 00pa30BAHUH SIBIISTIOTCS

dbopMHpoBaHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyaJlIbHBIX ©  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOje MO3HaHus U (hopMHupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHUs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKAa3aTEIbCTB;

(¢opMupoBaHHUE NPEACTABICHUNH O POIM (PU3MKK AN Pa3BUTHS JPYrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUIM 0 BO3MOXHBIX  cdepax Oynyen
npo(ecCHOHaNBHON ACATENBPHOCTH, CBSI3aHHBIX C (U3UKOW, TOATOTOBKA K
JalbHelIeMy 0Oy4eHHUIO B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX Ienield obecreunBaeTcsl pelIeHueM CISAYIOIMMUX 3a/1a4d B
npolecce u3yueHus Kypca GU3HKU Ha YpPOBHE CPEIHET0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(YU3UKY;

dbopMHUpOBaHKE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
bu3nuecKux SIBICHUI B MPUPOJAE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MIOBCEHEBHOM JKH3HHU;

OCBOCHHE CITOCOOOB PEIICHUS PA3TUIHBIX 33/1a4 C SIBHO 33JIaHHON (pr3ndecKoi
MOJIENbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/laHue (PU3NUECKON
MOJENH, aJCKBAaTHOM YCJIOBHUSM 3aJadyd, B TOM 4YHUCJIE 3aJa4 HWHXKEHEPHOIO
XapaKkTepa;

NOHUMaHuEe (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIHMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
bu3MUecKMX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTauuud UH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJIOBUU JUISl PA3BUTHS YMEHUU IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodheccCuoHATBHOM A TENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHBbIA YpPOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIM ypOBEHb) HA YPOBHE CPEJAHETO 0OIIEro
obpazoBanust orBoauTcst 340 vyacon: B 10 kmacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipenyaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.

COJEPXXAHME OBYUYEHUA

10 KIIACC

Paznen 1. Hayynblid MeTOA MO3HAHUS MPUPOIABI.

®dwusuka — pyHIaMeHTalbHAsA HayKa o mpupoe. Hay4yHsiii MeTo mo3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUU.

DKCnepruMeHT U Teopusl B Ipollecce Mo3HaHus npuponabl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CrocoObsl  u3MepeHus: (PU3MUECKUX BEJIMYMH (aHAJOTOBbIE M LU(POBBIE
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocTyt  w3MepeHuit  Qu3nmyeckux BenauMuuH  (abCoONOTHAsS U
OTHOCHUTEJIbHA).

MopenupoBanue (pU3NYECKUX SBJICHUA M MPOLECCOB (MaTepuaibHas TOYKA,
abCoMIOTHO TBEPAOE TEJ0, UcalIbHAs )KUIKOCTb, HJI€ATbHbBIHN Ia3, TOUCUHBIHN 3apsi).
['unore3a. ®u3nueckuil 3aK0H, TPaHULIbI €T0 MPUMEHUMOCTU. DPU3NUECKasI TEOPUSL.

Pons u Mecro ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKkmukym.

W3mepenne cuiibl TOKa U HAPSHKEHMSI B LENU IOCTOSIHHOTO TOKA TP TOMOILA
AHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HHU(ppoBoi nabopartopueit no ¢usuke. [Ipumepsl usmepeHus
(U3HYECKUX BEIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.



Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panunyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienue, cCKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTh) U
YCKOpPEHUE MaTepuajibHOW TOUYKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJIMUHAT.
CioxeHue nepemMeneHnuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€PUAIbHOM TOUYKU OT BPEMEHHU U HX
rpaduKy.

CBobOonHOe majeHue. YCKopeHue cBoOOIHOrO majeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU U
YCKOPEHHS MaTepHUATbHON TOYKH OT BPEMEHU U UX TpauKy.

KpuBonuneniHoe  aBwkeHWe. [IBU)KEHHWE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[{enTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHON TOUKHU.

TexHuyeckre yCTpPOICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JNBHKEHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogens cuctembl OTCYETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl ucciae10BaHusl IBHXKCHHM.

Wnnroctpanust mpeaeabHOro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu mpu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO U TOTO K€ TeJia
B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JABMXKECHHS C IIEJIbIO OMPENIeICHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHue yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKCHUU.

U3mepenue  yckopeHUss ~ CBOOOJHOro  majeHuss  (PEKOMEHIIOBAHO
UCIIOIb30BaHue U(PPOBOIL TabopaTopun).

N3ydenue nBrxeHus Teaa, OpomeHHOro ropu3oHTaibHo. [IpoBepka runoTes3sl
0 TpSMOM MPOMOPIMOHATBHON 3aBUCHUMOCTH MEXKIY HalbHOCTHIO TMONETAa U
HA4YaJIbHOW CKOPOCTHIO TEJA.

WN3yueHue IBHKEHHSI Tena MO OKPYKHOCTH C IOCTOSIHHOM 1O MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIeproia 00OpallleHnss KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBoii 3akoH Hrprotona. MuepumaneHble cuctemsl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHbple cUCTEMBI OTCUETa (ONpENEIIEHUE,
IPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmu Cuil.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEPUATBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATNOTEHUS. OKBHBAJIEHTHOCTb TIPaBUTALMOHHON U
WHEPTHON MacChl.

Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJT
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoil MupoTsl. J(BuKeHne HEOECHBIX Tell
U UX cryTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHHS U CUJIa TPEHUS TTOKOSI.
Koaddumuent tpenus. Cuna conpoTUBIECHUS IPU ABUKEHUU TeJa B )KUJKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuita Apxumena.

TexHu4yeckre yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habnronenue nBUKEeHUs TeJl B MHEPLMAIBHBIX U HEMHEPIHAIbHBIX CUCTEMaX
OTCU€Ta.

[IpuHIUIT OTHOCUTETBLHOCTH.

Kauenne nByX WLWIMHIPOB WM LIAPOB pPa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUUATbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOLIEN NPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
Macchl T€Ja Ha €ro YCKOPEHHE B MUHEPUUAJIbHON CUCTEME OTCUETA.



PaBeHCTBO cHil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3mepenne macc o B3aMMOIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

LleHTpOoOEKHBIC MEXaHU3MBI.

CpaBHeEHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJNEHUCTBYIOIIEH CHJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BpPEMEHH [IBIDKEHUS Opycka o
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIUX B NPYKUHE H
pPE3MHOBOM 00pasiie, OT X JedopmMariuu.

N3yuyeHne NBUKEHUSI CUCTEMBI TEJ, CBS3aHHBIX HUTBHIO, IEPEKUHYTOU 4yepes
JETKui OJIOK.

N3mepenne ko3duiimeHta TpeHHUs MO BEJIWYMHE YIIIOBOro KoddduiueHrta
3aBucuMocTH F.p(N).

HccnenoBanmne nBmkeHus: Opycka Mo HAKJIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 PHUITMEHTOM TPEHUSI.

N3ydenune nBUKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomtotHo TBEpHoe Teno. [locTtymarenbHOe W BpalllaTeIbHOE JBHXKEHHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuel.
CroxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOHYNBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIUTEVH,
CTPOUTENBHBIN KpaH, PelIETyaTble KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

HUccnegoBanue ycinoBHil paBHOBECHUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpaLlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycToMd4nBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAIb OMOPBI.

Tema 4. 3axonvt coxpanenusn 6 mexaHuke.

Nmnynec MaTepraibHON TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp Macc
CHUCTEMbI MATEPUAIIBHBIX TOUEK. Teopema o IBM)KEHUHU LIEHTPa Macc.



NMnyibec cWiIbl 1 MU3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXEHUE.

MoMeHT umIlynbCca MaTepualbHOM TOUYKHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaGota cunpl Ha MaJloM M Ha KOHEYHOM TniepemelneHuu. [ 'paduueckoe
peicTaBlIeHne pabOThI CHIIBI.

MoOIIHOCTb CHUIIBI.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHUH
KUHETHYECKOW SJHEPTUM MATEPUATIBHOU TOUKHU.

[loreHunanbHple W HENOTEHLMAJIbHbIE CUibl. lloTeHIManbHas >Heprus.
[ToTenmanbHas 3Heprus ynpyro nedopmupoBaHHoOW npykuHbl. [loTeHumanbHas
SHEPrus Tejla B OMHOPOJIHOM I'PaBUTAlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALIMOHHOM I0OJi€ OJHOPOAHOro Mmapa (BHyTpH W BHe Iuapa). Bropas
KOCMMYECKAast CKOPOCTb. TpeThbsi KOCMUUYECKAst CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHymm 1 WACATbHOM XKUAKOCTH KaK CIEICTBHE 3aKOHA
COXpaHEHHS] MEXaHUYECKON IHEPIUHU.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, TAPOCKOIL, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

HN3Mmepenne MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHHs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM MHpPHU
JEUCTBUU Ha TEJIO CUJIBI TSHYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTruu NMpu CBOOOTHOM MaJCHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOEIN 3JIEKTPOMOOHIIS U MOUTHOCTHU CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanue coxpaHeHHs UMITYJIbCA IIPU yIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETHYECKON YHEPTUM TEJIA I10 TOPMO3ZHOMY Iy TH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOM CHUJIBI
TPEHUSL.



Omnpenenenre pabOTHI CWJIBI TPEHUS TPU JABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Moaekyasipuast Gu3nKa 1 TePMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT MEOPUU.

OcCHOBHBIE TOJOXEHUSI MOJEKyIsipHO-KHHeTHUeckor Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [uddysus. bpoyHoBckoe aBuxeHue. Xapakrep JABUKEHUS
Y B3aMMOJICHCTBUSl YaCTHUIl BeulecTBa. MOJEnu CTpOEHUsl ra3oB, JKMAKOCTEH WU
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonmuecTBo BeniecTBa. IloctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUU: YaCTHULIBI
rasa JIBU>KYTCSl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHAS
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJcaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTaBIIEHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJl MJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOU dHEPrUeH MOCTYyNATEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHII.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, Moly4YeHHe HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHHUS.

Buneopoinuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO JIBHKEHUSI.

Huddy3us KUIKOCTEH.

Mopaens onbita LlTepHa.

[IputskeHne MONEKYII.

Mopenu KpuCTaIInYECKUX PEETOK.

Habmonenue u ucciaenoBaHue U30MpoOILIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

UccnenoBanne mponecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECUA IIPHU
TEII000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUYECKOro mpouecca (PEeKOMEHJIOBAHO WCIIOIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune n30XopHOro npoiecca.



N3ydenune nzobapHOTO MpoIiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM Jis
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHENIHNE U BHyTpEeHHUE napaMeTpsl. [lapamerpol
TEPMOAMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOnpou3BOJIbHAS — pEIaKCalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Moaenp uIeabHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa W BbIpaKEHUE JIsI BHYTPEHHEH SHEPTUH.
VYclioBUSE TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasi KOHUEHTpAalYs 4YaCTHIl, BHICOKHE
TeMneparypsl. BolpaxkeHue s BHyTPEHHEN SHEPrUU OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckne u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienue paboTel 1o rpaguky
Iporecca Ha pV-auarpaMmme.

Termomepenada  kak  crmoco0 — W3MEHEHWsS ~ BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHUYECKOW  cuUcTeMbl 0e3  coBepuieHuss pabotel. KonBeknus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo TemmoTel. TemnoéMkocTs Tela. YAeabHas H  MOJSIpHAS
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHMEe Maliepa. YaenbHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r komuuecTBa TEIIOTHI mOpu Temionepenadye. Illonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHs1s1 sHEprust. KonndecTBo TEmIOThI
u paboTa Kak Mepbl U3MEHEHUs BHYTPEHHEW SHEPruud TEPMOJIMHAMHUYECKON
CHCTEMBI.

BTopoii 3aKk0H TEPMOAMHAMUKMY JIJI1 pABHOBECHBIX MPOLIECCOB: YEPE3 38 IAHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAUHAMUYECKON CUCTEMbI MPOXOJIUT €AUHCTBECHHAS
aanabara. AGCONIIOTHAs TeMIEpaTypa.

BTopoii 3aK0H TepMOIMHAMHUKH 1J1s1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tea K 0oJiee HarpeTomy 0e3 KOMIIEHCAlluu
(Knaysuyc). HeobpaTuMOCTh IpUPOAHBIX TPOIECCOB.

[IpuHLMIB KercTBUs TeruioBbIx MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACMEKThl UCIOJb30BAHUSA TEIUIOBBIX JBUraTeieu. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIUJIbHUK,
KOHJUITMOHED, NU3CNbHBIA W KapOIOpAaTOpHBIA ABUTATENM, MapoBas TypOuWHA,



MOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWUIU3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTUIIM3alMs OMOOPTraHUYECKOTO TOIIIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTtudeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE YIETbHBIX TEINIOEMKOCTEMN BEIIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN SHEPTUH.

UccnenoBanue annabaTHOTO TIpoIiecca.

KomrmbrorepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue agnabaTHOTO IIpoIIEcca.

N3ydenune B3aMMOCBSI3U SHEPIUU MEKMOJIEKYISIPHOTO B3aUMOIECHCTBUS M
TEMIIEPATYPbI KATIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHACHCaNMs. MicapeHue u KuneHue. Y aeibHast TerioTa
napooOpa3oBaHusl.

HacebllieHHble W HEHAChINIEHHbIE mapbl. KauecTBEeHHas 3aBUCHMOCTD
IJIOTHOCTU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTD
0T 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEPaTypbl KUTIEHUS OT JIaBJICHUS
B KUJIKOCTH.

BnaxxnocTs Bo3yxa. AGCOMIOTHASI U OTHOCHUTEINIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHS CBOMCTB
kpuctauioB. I[lmaBneHne W Kpuctaimudzauus. YellbHas TEIJIOTa IUIABJICHUS.
CyOnumarus.

Hedbopmanmu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FO#nra.
[Ipenen ynpyrux nedopmaruii.

TemnmoBoe paclIUpeHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuiipenrue. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPpUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (pa30BBIX NMEPEXOIaX.

VYpaBHeHue TeroBoro dajgaHca.

[ToBepxHocTHOe HaTspkeHHE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSXKECHHS.
Kanmunapusie sBnenus. J[aBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJKHE
KpUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.



Hemoncmpayuu.

TemnnoBoe pacunpeHue.

CBOIiCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKKEHHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmauuBaHue.

Kanunnsapusie siBiieHusI.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl U3MEpEHUs BIIaKHOCTH.

Hccnenoanne HarpeBaHus U UIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuot, npaKmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN NCIAPEHUS KUIKOCTEH.

N3MepeHne yaenpHOM TEMI0THI IJIABJICHHUS JIbJA.

N3y4yeHne CBOMCTB HACBILLIEHHBIX [IAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTHM BO3AyXa M OILIEHKAa MacCchl MapoB B
ITOMEILICHUU.

N3mepenne kodduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenue monyns FOunra.

UccnegoBanue 3aBUCMMOCTH  Jedopmanuu  pe3suHOBOro obOpasma  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoguHaAMHKA.

Tema 1. dnekmpuueckoe no.e.

DJeKkTpu3almsl Tel W €€ MPOSBICHHS. OJIEKTpUUECKUM 3apsan. [Ba Buma
BJIEKTPUYECKUX 3apsaoB. [IpoBOAHWKM, [UAIEKTPUKM ©  MOJYNPOBOJHUKH.
DJIeMEHTapHBIN ANEKTPUUYECKUI 3apsii. 3aKOH COXPAHEHUS STIEKTPUUECKOTO 3apsijia.

B3aumoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3aPSIbl.

Hamnpsoxénnocts  snextpuueckoro mnons. [IpoOueiit  3apsan.  Jlunuum
HaNpsHpKEHHOCTH AJIEKTPUIECKOTO TToIsl. OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE.

[ToTeHUHAIBHOCTD 3JIEKTPOCTATUUECKOrO MOJIsl. Pa3HOCTh MOTEHUHAIOB M
HarnpsbkeHue. [loTeHIuanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[Torenuuan snekTpocTtaTuueckoro noiisi. Csizb HANPSHKEHHOCTH MOJISI M pa3HOCTH
MOTEHIIUAJIOB I DJIEKTPOCTATUYECKOro TMoJig (Kak OJHOPOJAHOTO, TaK H
HEOJHOPOHOTO).

[IpuHUMN Cynepno3uuy dIEKTPUYECKUX TTOJIEH.



[Tone toueunoro 3apsiga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJEeH U
SKBUITOTCHIIMAIBHBIX IOBEPXHOCTEN.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMPNEeKTpUKU B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHeHne KoHaeHcaTopoB. [locienoBarenbHoe cCOeIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

JIBrKeHME 3apsyKEHHOW YaCTHLIBI B OJJHOPOIHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MNPOLECCHI: JJIEKTPOCKOI,
JNIEKTPOMETP, IJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHCaTophl, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Monens asekTpoctaTudeckoro reneparopa (Ban e ['paada).

[IpOBOIHUKH B DIIEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IJIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apszika 1 pa3psika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMuUKyMm.

OueHka cuil B3auMOJIEHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue npeBpallieHus 3HEPTUH 3apsSKEHHOT0 KOHJEHCATOPa B SHEPTHIO
W3JIyYEHUsI CBETOAMO/IA.

N3yyeHnne npoTekaHus TOKa B LENU, COJAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsKEeHUsT ) npu
NOCJIEI0OBATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmMpuyecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.



VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpspxenue U u DJIC E.

3akoH Oma J1s yyacTKa Lemu.

DIIEKTPUYECKOE COIPOTUBJIEHUE. 3aBUCUMOCTb CONMPOTUBIICHHS OJTHOPOIHOTO
INPOBOJHUKA OT €ro JJIWHbl W IUIOIIAJA NONEPEYHOTO CEUCHHs. Y IeJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEJUHEHHUE MPOBOHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [xoyns—JIeHna.

MOITHOCTh 2JIEKTPUYECKOr0 TOKa. TeruioBass MOIIHOCTh, BbIeNsgeMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OMa JiJ1sl TOJTHOM
(3aMKHYTOI) 3JEeKTpUYecKOM 1enu. MOIMHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnzeHcaTop B 111 OCTOSTHHOTO TOKA.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

N3MepeHne cuilbl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTOTIEPEYHOT0 CEYEHHUS U MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTHUBJICHUS MPU TOCTOSTHHOM
HaIPSHKEHUH.

[Ipssmoe n3mepenne J/1C. KopoTkoe 3ambpIkaHUE ralbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Hccnenoanne cMEMaHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenbHOro COpOTUBIIEHNS IIPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaMPsDKEHHUS JUISL  JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanue 3aBucumoctd DJ]C rambBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.



HccnenoBanue pa3HOCTH MTOTEHIIMAIIOB MEXIY MOJKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH TTOJE3HOM MOITHOCTA MCTOYHHUKA TOKA OT CUJIBI
TOKa.

Tema 3. Toxu 6 pa3iuuHslx cpeoax.

DJNeKTpUYeCcKass MPOBOAUMOCTh  PAa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJIUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTh COMPOTUBIICHUS META/UIOB OT
temneparypbl. CBEpXIIPOBOAUMOCT.

DIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomyripoBOIHUKH. CoOcTBeHHas u IIPUMECHAas MIPOBOJIMMOCTD
noJIynpoBOJHUKOB. CBoicTBa p—n-nepexojia. [1lomynpoBoHUKOBBIE TPUOOPHI.

DIJIEKTPUUECKUIT TOK B 3JIEKTPOJHUTAX. IJJIEKTPOJUTHYECKAs TUCCOLIMALINS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOJIN3a.

DJIEKTpUUECKUM TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Inazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHE: Tra3opas3psaHble
JIAMIIbI, SJIEKTPOHHO-TydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE NPUOOPHI: TUOJ,
TpaH3UCTOpP, (POTOANO, CBETOIUO/I, TaJIbBaHUKA, pa)UHUPOBAHUE ME/IH, BBITLJIABKA
AJFOMUHMUSA, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsl 3nekTpoausa dapazes.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OZIHOCTOPOHHSIS MPOBOJAUMOCTD IMO/IA.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

Habmronenue aiekTpoimsa.

N3mepenue 3apsia 0OJHOBAIEHTHOIO HOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIIEHHUS  TEPMOPE3UCTOpA  OT
TeMIIEpaTypHl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOAA.

DuU3HYeCKUil MPAKTUKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BEITUYUH C MCIOJIb30BAHHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (U3UYECKUX BEIIMYMH.
OueHka rpaHul] HOTrPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3nuecKkuX BEIUMYMH, MPOBEpPKA MPEAJIOKEHHBIX TUNoTe3 (BbIOOp H3 pador,



OMMCAaHHBIX B  TEMAaTUYECKUX  pazaeiax «YUYEHUYECKUM  SKCIEPUMEHT,
JabopaTopHbIC pabOThI, MPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriryosn€HHoro yposHs B 10 kitacce ocymecTBiasercs
C YYETOM CcOJepKaTeIbHbIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHU MaTE€MAaTHKH,
OUMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnvie nonamus, céA3aHHvlE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, (pusnyeckas BEIUYMHA, 3aKOH,
TEOpHUsl, HAONIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adopaTopusi.

Mamemamuka: peuieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIWA,
napabosna, runepbona, ux rpaduku u cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexannueckoe NBUXKEHUE B *KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpesbl,
yTHIM3alusi OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBO» U
ANIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAMUJUISIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsg Macca, MOJyYEeHUE HaHOMAaTepualioB, TEIJIOBBIE CBOMICTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIbI, SJIEKTPUUECKUE CBOMCTBA
METAVIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMAlMs, TajlbBaHUKA, 3JIEKTPOHHAs
MUKPOCKOIHS.

TI'eocpagpun: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUU C UCIMOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TpPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIITEIH, peméTryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HaHOMATepuasjoB, U
HAaHOTEXHOJOTHH, SJEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOpOB,
ra3opa3psAHbIC JTaMIIbI, TTOJIYITPOBOIHUKOBBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JaekTpoguHaMuKa.
Tema 4. Maznummnoe none.



B3aumogencTBre TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMH. lIpuHmun cyneprnosuuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKILIUU.

MaruutHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOTrO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrnepa, e€ HanpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsSAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

MarnautHoe noJsie B Bemectse. DeppoMarHeTrky, napa- i IMaMarHeTUKH.

TexHnueckre yCTPOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHl: MPUMEHEHHE

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTEepP-MYJIbTUMETD,
AJIEKTpOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMM  WMHIYKOMM  MArHUTHOTO  MOJSL  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHui MarHuTHOM MHAYKIUU TTOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUdKa JICKTPOHOB B MAarHUTHOM I10JI€.

[Tpunmun NEUCTBUS ANEKTPOUZMEPUTENBHOTO npudopa
MAarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, npaKmMuKym.

HccnenoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTUKOB.

Hccnenoanne n1eMCTBASI HOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

OnpeneneHrve MAarHUTHOW MHAYKIMY Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBeHne 2NEKTpOMAarHWTHOM HMHAYKIMU. [IOTOK BEkTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMU. 3aKoH SJEKTPOMAarHUTHOM HWHAYKuuu Dapajes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B IIENM MOCTOSHHOTO TOKA.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIHUU.



OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecKkrue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECChl: MHAYKIMOHHAS
neYb, COJICHOU, 3aIUTa OT 3JIEKTPU3ALMH TeJl IPU ABHKEHUU B MAarHUTHOM I10JI€
3eMIIH.

Jemoncmpayuu.

HaGntonenue siBneHus 2J1eKTPOMarHuTHON MHIYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMM OT CKOPOCTH W3MEHEHHMS
MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenne marauTa B alFOMUHUEBOM (MEIHOM) TpyOeE.

SIBneHue caMOMHIYKIIUH.

Uccnenosanune 3apucumoctu 3/]C caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Omnpenenenre HHAYKIMYA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue siBICHUS CAMOUHIYKLIMH.

CO6opka Mo/ieTH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3gea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

I'apmonnyeckue kosebanus. KnHemaTuueckoe M JMHAMHYECKOE OIMCaHUE.
OHEpreTU4ecKoe ONMCAHUE (3aKOH COXPAHEHHUS] MEXAaHWYECKOM 3Hepruu). BriBox
JTUHAMUYECKOTO ONMUCAHUSI TAPMOHUYECKUX KOJEeOaHUN U3 UX DHEPreTUYECKOro U
KMHEMaTHU4eCKOTO OMUCAHMUS.

AmMmutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMUMHBI C aMIUIUTYAaM1 KOJeOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepuon u uwacrtora konebGanuii. [lepmom manblx CBOOOTHBIX KOJI€OAHUN
MaTeMaTu4yeckoro MastHuka. llepuos cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aTyxarommx kojeOaHusx. BeiHyxaeHHble koneOanus. Pezonanc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJNICOaHUSI.

TexHnueckne yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, YaCHhl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTBHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K01e0aTeIbHOTO ABMKEHUS.



HaGnronenue He3aBUCUMOCTH TIEPHOJIa MAIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxXarolux KoieOaHuii 1 3aBUCUMOCTH epruoaa cBOOOAHBIX
KOJIEOAHHI OT COMPOTUBIIEHUS.

Uccnenoanne konebaHuid rpy3a Ha MACCUBHOM TIPYKHHE C UEJbIO
dbopMupoBaHUs MPEACTABICHUN 00 MAeaTbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS SHEPTUU MIPHU KOJeOaHUX I'Py3a Ha MPYKHUHE.

UccnenoBanue BoIHYXICHHBIX KOJIEOAHUIM.

Habmtonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

N3mepenne mnepuojga CBOOOJHBIX KOJIEOAHWUW HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yueHune 3aKOHOB IBUJKEHHUS TeJla B X0/ KOJeOaHH Ha yIpyroM MoJBece.

N3ydenune ABUKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUH B PYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOMIMX KOJIECOAHUIA.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomacnummnple KoneOAHUA.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJI€OaHUS B
ujcalbHOM Koiyie0aTenpbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHwsI. BrinyxeHHble
AJIEKTPOMAarHUTHBIE KOJICOAHUS.

IlepemeHHBIII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HANPsKEHUS TpU pa3iudHoi (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbli MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENH CUHYCOWJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHUN.

WUneanbusiii  Tpancopmatop. IlpoumsBonacTBo, mnepegadya M MoTpeOIeHUE
JJEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKUE PHUCKU TMpU MPOU3BOACTBE IJEKTpodHeprun. KymnpTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHMUECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CB0OOHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.



3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJICOAHUIM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuuimiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

I'eneparop He3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIEOAHMIA.

Mogenb 3J1eKTpOMarHuTHOTO FeHepaTopa.

BriHyk/1eHHbIE CHHYCOUIATIbHBIE KOJICOaHusI.

Pe3ucrop, karymika WHIYKTUBHOCTH W KOHJEHCATOP B IENMHU MEPEMEHHOTO
TOKA.

Pe3onanc mnpu MoOCHEIOBATENHHOM COEIMHEHHHM PE3UCTOpa, KATyLIKU
WHYKTUBHOCTH U KOHJIEHCATOpA.

YeTpoicTBO 1 IPUHINMN ASUCTBUS TpaHCchopmaTopa.

Mopens TMHUY NEKTPONEPEAAYUH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

Nzyuenue Tparncpopmaropa.

HccnenoBanue NMEpEMEHHOTO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COEIHHEHHBIE
KOHJICHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

NccnenoBanue paboThl MICTOUHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUS WX pacrpocTpaHeHusa. llomepeunsie u
pOJI0JibHbIE BOJHBL. [lepuon, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI
CBoiicTBa MEXaHMYECKHX BOJIH: OTpPa)X€HUE, MpEeIOMIIEHHE, UHTepepeHuus u
T paKims.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE 3arpsiI3HEHUE OKPYKAKOLIENH CPELBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalus BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHE,  MPEJIOMIICHHUE,
noJispu3anus, uHTepdepeHnns u qudpaKius.

[IIxana 3I€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnOCBsI3K U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaIOIIe Cpeibl.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tene@on, CBY-neub,
yJIbTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHCHHUE MMOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebumomieecs Teno kak UCTOYHUK 3BYKa.



3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGnronenue orpakeHus: U NpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanne CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEJTOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Oo6HapyxeHue nHGHPAKPaACHOTO U YIAbTPahUOIETOBOTO U3ITyICHHIM.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonHEHOE pacpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuil B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIIOTHBIN NTOKAa3aTeNb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTelb NnpeaoMiieHns. [IocToSHCTBO 4acTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEXO0JAE MOHOXPOMATHYECKOTIO CBETA YEPE3
TPaHUIy pas3zena AByX ONTUYECKUX CPENl.

Xon myueit B mpusme. Jucnepcus cera. CrIoKHBIM cocTaB 0eloro cpeTa.
[Ber.

[TonHoe BHyTpeHHEEe oTpaykeHue. [IpenenpHbIil yroa MojJHOTO BHYTPEHHETO
OTPAKEHHUS.

Cobuparoniye u pacceMBarolye JuH3bl. ToHKas nH3a. DOKYCHOE pacCTOsTHUE
¥ ONTHYECKasl cujla TOHKOM JMH3bL. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuueckoil JHMH3BI OT €€ TEeOMETPUHM U OTHOCHUTEIBHOI'O TOKa3aTels
IIPEJOMIICHHS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIUH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontrueckoir ocu. llocTpoeHne w300pakeHU TOUYKHM M OTpe3Ka MPSMON B
coOUparOIIMX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak onTtuueckas
cucTeMa.

[Ipenensl MNPUMEHNMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HabOmOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON



KapTUHE OT JBYX KOT€pEHTHBIX HWCTOYHUKOB. Ilpumepnl KiIacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvoHHas peméTka. YcloBUE HaOIOAeHUs
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE TIPOIECChl: OYKH, JyIa,
nepuckor, (oroamnmapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHUs CBETA.

Habnronenue noyiHOro BHyTPEHHEr0 OTpaxeHusi. MoJienib CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaUIeNbHYIO
IJIACTUHY U IPU3MY.

NccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Ha6nronenue natepdepennnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenune nudpakiinoOHHON pEeIETKH.

Habnronenue audpakiimuoHHOTO CIIEKTpa.

Habnronenue aucnepcuu ceera.

HaGnronenue nonspuzanuu cBeTa.

[IprmeHeHnE MONASIPOUIOB JIJIsl N3YUECHHS] MEXaHUUYECKUX HANIPSIKEHU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

N3Mmepenue nokazaresns mpeoMJIeHUs CTEKIIA.

UccnenoBanme 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenrie PoKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JINH3BI.

[Tonydenue nzo0paxkeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyrnpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGnronenue audpaximu, THTEpPEPEHIINH U MOISPU3AIUN CBETA.

N3ydenue nossipu3anuu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3ydenune nntepdepeHInm JIa3epHOTO U3IYUEHUS Ha ABYX HIETISX.

Habnronenue aucnepcumu.

HaGnronenue u uiccnenoBanue AUGPaKimOHHOTO CIEKTpa.

N3MmepeHue IuHbI CBETOBOW BOJIHBI.



[Tomyuyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

['paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. I[IpeoOpaszoBanus  Jlopenma.
VYcenoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMENIJICHUE
BPEMEHU U COKPAIIECHUE JUINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUei U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLECCHI: CIyTHUKOBBIE
OPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHUL.

Y4yeHn4ueckuil SKCIIepUMEHT, JTab0paToOpHbIE PAOOTHI, MPAKTHKYM.

Omnpenenenve UWMIYyJbca W SHEPrUM  PEJSITUBUCTCKUX  YacTull (1O
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii Oyaausm.

PaBHOBecHOE TerioBoe HM3nydeHHe (M3IydeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrusi U UMITYJIbC (POTOHA.

®dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl horodddexra. YpaBHeHue
Ounmreiina g Gotosddexra. «Kpacuas rpanuna» Gorodddexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacthl. Bonuel ne bpoins. [Inuna Bosnssl ae bpouns u
pasMepbl 00JacTH JIOKIM3AIUU  JBWKYIIEWCS dacTuilbl. KopmycKyIspHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka usmepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeIEHHOCTEN
['eitzenbepra.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, GHOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHMBIICHHMSI  IOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.



Ceeronuon.
Conneunas Oarapesi.
Yuenuueckuit skcnepumenm, nabopamopnuie padomeul, npaKmuKym.
Hccnenosanue gporopesucropa.
N3mepenune nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gorosddekra.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.
Tema 2. @u3zuka amoma.
OnbIThl O HMCCIEAOBAHUIO CTPOCHUA aroma. [lmanerapHas mopaenb aroMa
Pezepdopna.
[Toctynater bopa. M3nyuenue u noryomieHrue GOTOHOB MPU MEPEXOE aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUM aTOMa BOJAOPOAA.
CnoHTaHHOE M BBIHYKJICHHOE U3JIydyeHue ceta. Jlasep.
TexHnueckre yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Jemoncmpayuu.
Mognens onbita Pezepdopaa.
Halnronenue TMHeHYaThIX CIIEKTPOB.
Y CTpOUCTBO U IEUCTBHE CYETUYMKA NOHU3UPYIOIIUX YACTHII.
Onpenenenre JIMHBI BOJHBI JA3€PHOTO U3TyYECHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.
Habnronenue nuHeiyaToro cnekrpa.
HccnenoBanue criekTpa pa3pekeHHON0 aTOMapHOIO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.
Tema 3. @u3zuxka amomHoz20 A0pa u 31eMeHMAPHLIX YACMUY,.
Hyxnonnas monens siapa IeitsenOepra—Banenko. 3apsa siapa. MaccoBoe
qucio sapa. U30Tomnsl.
PannoaktuBHOCTE. Anbda-pacman. DIEKTPOHHBIH W TO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.
3aKOH pPaJMOAKTUBHOTO pacmaja. PaauoakTHBHBIE HW30TONBI B MPHUPOE.
CBolicTBa MOHM3HMPYIOLIETO W3JIy4YeHUs. BiusHME paarOaKTUBHOCTA Ha KUBBIC
opranu3mbl. EctecTBenHbIi PpoH n3nyyenus. Jlosumerpusi.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext maccsr siapa.
SAnepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCHEKThl pPa3BUTHUS
SIEPHON SHEPTETUKH.
MeToapl perucTpanuy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHLI.
OyHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CtangaptTHol Moaenu. KBapk-TiirooHHas MOJENb apPOHOB.



@uznka 3a npenenamu CrangaptHol Mojenu. TEéMHas Marepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHn4ecKne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buinibcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

UccnenoBanue pagnoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenune nornomieHus 0eTa-4acTuil aTFOMUHHEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.

DTarnel pa3BUTHSL aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuu. I[IpuMEHUMOCTh 3aKOHOB (U3UKHA JJIsi OOBSICHEHUS MPUPOIbI
KOCMHUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HcclieioBaHUN. (COBpEMEHHBIE ONTUYECKHUE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHSI.

Bun 3Bé3gnoro neba. Co3Be3qusi, sSipKU€ 3BE3MBI, IUIAHETBI, UX BUAUMOE
JIBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHIIa U 3BE3 .

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CreKTpaabHbIM KJ1acC —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IMOCIE€NOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3BoJoIuu ColHIa U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mueunsiii [Iyte — Hama I'anmaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Paz6eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3IyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpoOaeMbl aCTpPOHOMHH.

Yuenuueckue naonwooenus.

HaGnronenust 3BE3qHOr0 HEebGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN ISl OTIPEICIICHHS TTOJI0KEHUSI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3Ausi (CEBEpPHOTO MOJIyHIapus U SPKUE
3BE3/BI.

HaGnronenuss B Ttemeckonm JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.



Du3nyecKnil NPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
bU3UYECKNX BEIWYWH, MPOBEpPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYCHUUYECKHH  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

O06o0maroiiee NOBTOPEHME.

O06o01IeHne U cUcTeMaTU3allMsl COIEPKaHUsL pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3MKa U TEPMOJMHAMHUKAY, «DIEKTpoAruHamMuKay», «Konebanus
U BOJIHB, «OCHOBBI CIELHUAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBad
busnkay, « JMIEMEHTHI ACTPOHOMHH B aCTPOPUZHKNY.

Pony ¢Qusukn u acTpoHOMHM B DIKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOHN cepax NedaTebHOCTH YeJI0BeKa, poJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpA, 3HAYCHUE ONKCATEIbHOM,
CUCTEeMATHU3HUPYIOMIeH, OOBSICHUTEIPHOW H  NPOTHOCTHYECKOW  (pyHKuIMH
dbusryeckoil Teopuu, poiib (U3NIECKON TeOprun B POPMUPOBAHUU TIPECTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O IPUPOJIE.

MeknpeaMeTHbie CBA3H.

Nzyuenune kypca pusuku yriryos€HHOTo ypoBHS B 11 Kitacce oCyIecTBaseTCs
C YUY4ETOM COJEpKATEIBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHOZ20
no3HaHuA: SBICHUE, HAay4yHBIM (akT, runore3a, Guanueckas BeJIMYMHA, 3aKOH,
TEOpusi, HAOJIIOJICHHE, DSKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1ad0paTopusi.

Mamemamuka: pelIcHHWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M WX MPOEKIHMH HA OCU KOOPAWHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEyroJbLHUKOB,
orpe/ieeHre MIOMIAN IJIOCKUX PUTyp 1 00bEMa Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpUpOJE, KoJjieOaTeslbHbIE
JIBW)KEHUSI B JKABOM MPHUPOJIC, IKOJOTMYECKHUE PHUCKH TMPU MPOU3BOACTBE
3JIEKTPOIHEPTUM,  BJIECKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpenbl,
YIBTPa3BYKOBasl JIMArHOCTUKA B MEIHIMHE, OINTHUYECKHE SIBJICHUS B KHUBOU

npupoze.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHNS KPUCTATUINYECKON peIETKH, CIIEKTPAIbHbINA aHAIH3.

I'eocpaghusa: marHuTHpIE T1OMOCA 3€MIIM, 3aQJI€KM MarHUTHBIX  PYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTpOABUraTeNb SIKOOM, TeHepaTop NEPEeMEHHOro TOKa, MHAYKLHMOHHAs Medb,
JMHUM 3JIEKTpoNepeiad, 3JIeKTPOJIBUraTelb, pajgap, paiuonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
POCKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBBIC
NPUEMHHUKH, SIAEPHAS SHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHoro mnpeamera «Duznkan
JOJIKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTallUi, TO3UTUBHBIX BHYTPEHHHMX  YOE€XKJEHHI, COOTBETCTBYIOIIMX
TPaJIUIMOHHBIM IEHHOCTSAM POCCHUHUCKOro OOIIECTBAa, PaCUIMPEHUE KUIHEHHOTO
ONbITAa U OMbITA JIESITEIBHOCTH B IPOLECCE pealln3alii OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

IPaKAAHCKOI0 BOCIIMTAHMSA:

e CcOpPMHUPOBAHHOCTD IPAKJAHCKOM MO3UIIMH 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O YJIEHA POCCUNCKOr0O OOIIECTBa;

e TPUHATHE TPAAUIHUOHHBIX OOIICUYETOBEYECKUX T'YMAHUCTHUUECKUX H
JIEMOKPAaTUYECKUX LICHHOCTEM;

* TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B HHTEpECAX IPAXKIAHCKOTO
olmiecTBa, y4yacTBOBaTb B CAaMOYMpaBICHHH B  00pa3oBaTeIbHOU
OpraHM3aLNY;

e YyMEHME B3aUMOJCHUCTBOBATbH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHUH C X (DYHKLMSIMU U HA3HAYEHUEM;

* TOTOBHOCTb K TyMaHWTAapHOM U BOJOHTEPCKOM JAEATEIBHOCTH.

NAaTPUOTHYECKOr0 BOCIIMTAHUA:

e chOpPMHPOBAHHOCTH POCCHUMCKOU IrpaXX JaHCKOU WUJICHTUYHOCTH,

[IaTPUOTU3MA;



e IIEHHOCTHOE OTHOIICHHE K TIOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM

POCCHUNCKHX YUEHBIX B 00J1aCTU (U3HUKU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

e CIOCOOHOCTH OLIEHUBATh CUTYAlLlMIO U NMPUHUMATh OCO3HAHHBIEC PEILCHUS,
OPHEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YuClie B IEATEILHOCTH YUEHOTO;

* OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

3CTETHYECKOr0 BOCIIUTAHMSA:

e JCTETHMYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAs 3CTETHKY HAy4YHOIO
TBOPYECTBA, IPUCYLIETO PUZNYECKON HAyKE.

TPYA0BOI0 BOCIIMTAHUS:

e UHTEpPEC K pa3NHuHbIM chepaM npodhecCHOHATBHOMN NESITebHOCTH, B TOM
YHCIIE CBSI3aHHBIM C (PU3UKOMN U TEXHUKOM, yMEHHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOp Oynymielt mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE
IUTaHBL;

e TOTOBHOCTh U CIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPAa30BaHUIO B 00JIaCTH
(U3HUKM HA TPOTSKEHNUU BCEH KU3HMU.

JKO0JIOTHYECKOI0 BOCIIUTAHMSA:

e CPOPMHUPOBAHHOCTH 3KOJOTUYECKOW KYJBTYpBl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa FKOJOTUYECKUX MPoOIIeM;

* IUIAHUPOBAHUE M OCYIIECTBICHUE JACHUCTBUU B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

* pACIIMPEHUE OMbITA JAESITEIBHOCTU IKOJIOTMYECKON HANPABIECHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH N0 (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

e c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HU3UUECKOIN HAYKH;

e OCO3HAaHME LEHHOCTH HAy4YHOH JEATEIbHOCTH, F'OTOBHOCTH B IIPOLECCE
U3y4YEHUs (QU3MKU OCYIIECTBIATh IPOEKTHYIO U HCCIEI0BATENIbCKYIO
NeSATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruueckue 1eMcCTBUA:
e CaMOCTOATENIBHO  (OpMyIMpOBaTh M  aKTyaJIU3UpOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OMNpENENATh LENIH ACATEIbHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,



BBIBJIITh 3AKOHOMEPHOCTM U IPOTUBOpPEYUS B PaccMaTpUBAEMBIX
(buU3HYECKUX SABJICHUSIX;

pa3pabaThiBaTh IJIaH pEUIEHUs] MPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LENSAM, OLIECHUBATh PUCKU IOCIIEICTBUN IEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaAJIbHOI'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEILIEHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciiegoBarTejLCKHe 1eMCTBUA:

BJIAJCTh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSIMH U METOAaMU
(bu3nyuecKoil HayKu;

BIAJCTh  HaBBIKAMU  YYCOHO-HCCIICIOBATENLCKOM W MPOCKTHOMN
NeSATETPHOCTH B 00JAcTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATEIIbHOMY TIOUCKY METOJOB pelieHuss 3a1ad  (U3HUIEeCcKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJI0B TTO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHUS, €Tro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMECHECHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIlusX, B TOM YHCJI€ TPU CO3JaHUHM Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBIISATh TIPUYHMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJHM3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pemieHus, HaXOAWTh apryMEHTHl IS
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUI, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
perieHus;

aHAJIM3UPOBATh TOJYUYECHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MEHEHNE B
HOBBIX yCIIOBHSIX;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;
YMETh TICPEHOCUTh 3HAHWS 1O (QU3NKE B TPAKTHYCCKYIO 00JaCTh
KU3HEICATCITHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE UJCH, NPEJIaraTh OpUruiHAIbHBIC MOAXOIbI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE aJIbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmanmeii:

BJIa/IeTh HABbIKAMU MOJydeHUs MH(pOpMaluu (PU3HUECKOTO CONEp:KaHus
U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEJIBHO OCYLIECTBIATH IIOUCK,



aHaJu3, CUCTEMAaTU3allMI0 M MHTEPIpeTalni0 MH(POPMalUU pa3IudHbIX
BUJIOB U (hOPM IIpEICTABICHMUS;

OLICHUBATh JOCTOBEPHOCTb HH(POPMALINH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTHA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3aJa4 C COOJII0JIeHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKeHHUs, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30M1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopMarax c
y4éTOM Ha3Ha4yeHUs WHGOpPMALMKW M LEJIEBOM ayAUTOPUM, BBIOMpAs
ONTHUMAaJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIU3aLUH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIC YYeOHbIE 1elCTBHSA:

OCYIIECTBIATh, OOIIEHWE Ha Yypokax (u3WKH W BO BHEYPOUHOUH
NEeSTEHHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalldd M CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHS C HCITOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHANBUIYATbHON
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBHHM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WieHa KOJUICKTUBA;

NPUHUMATh €M COBMECTHOM JIEATCILHOCTH, OPTaHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS TIO €€ JOCTIKEHHUIO: COCTaBIATH IIJIaH
JCHUCTBUM, pacTpeIeNIATh POJIM ¢ YIETOM MHEHUH YYaCTHHKOB, O0CYKIaTh
pe3yiabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa M KaXKIOTO YJaCTHHMKAa KOMaHIBl B
o0Iuii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIICHUBATh HUACH C TO3UIMU HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKON 3HAYUMOCTH,

OCYIIECTBIIATh TO3UTUBHOE CTPATETHYCCKOE TOBEICHUE B Pa3TUIHBIX
CUTYaIUX, MPOSBIISTH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBEpPCAJbHbIE yUeOHbI€e el CTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh I03HABATENIbHYIO JEATEIHHOCTh B 00JaCTH
(U3HKK U ACTPOHOMMH, BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/]a4H;



CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, MJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacMpsTh paMKH y4eOHOTO MpeMeETa Ha OCHOBE JIMYHBIX TPEIITOYTCHHIH;
JienaTh OCO3HAHHBIM BBIOOp, ApTYMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEUICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IPYIUIIMA B 00JIACTH
(GU3HMKH, TOCTOSHHO TMOBBIIIATH CBOM 00pPa30BATENBbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JACATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIaJIETh HAaBBIKAMHM II03HABATEJIIbHOW pediekcun Kak OCO3HAHUS
COBEPILIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

WCIIOJIB30BATh MPUEMBI PEIICKCHH JIJIS1 OIIEHKH CUTYAIlHH, BELIOOPA BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO UX
CHUKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHTHI JPYTUX IPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

PUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M apryMEHThl JPYTHX NPU aAHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mpomecce mocTwkeHHs JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI IO
bu3uke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHUs Y OOyYaroOlIUXCs

COBEpPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, IpeIoJararoIni
c(hOpMUPOBAHHOCT:
e CaMOCO3HAaHMS,  BKJIIOYAIONIETO  CHOCOOHOCTH  MOHUMATh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIECT0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aTanTHPOBATHCS K
HYMOIMOHAIILHBIM W3MEHEHUSIM WM TIPOSBIATH THOKOCTh, OBITHh OTKPBHITHIM
HOBOMY;



BHYTPEHHEH MOTHBAIIUU, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO 1IN
U yCIleXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JCHCTBOBAThH, HCXOIS U3
CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMATh  AMOIIMOHAIBEHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €ro IMpPHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAHWBATh
OTHOIIEHUS C JPYTUMHU JIIOJBMH, 3a00THUTBCS, TMPOSBIATH HHTEPEC U
paspemarh KOHGIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 knacce npeMeTHbIE Pe3yIbTAaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHI:

NOHUMAaTh pPOJb (GU3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
9KOJOTMYECKON, COLMAIbHOM U OTUYECKOM cdepax edaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (DU3UKHU B COBPEMEHHON HayYHOW KapTUHE MHpA,
3HAYEHHUE OIMCATEJIbHOM, CHCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HMYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpPHUH B
(bopMHpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTUHE MHPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIENel PU3NIECKUX TeJ U IPOIIECCOB
(s1BNEHMIT): WHEpIMANIbHAs cUCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TajICHUE,
abCoOJIIOTHO yIIpyTas aedopmalus, aOCOJIOTHO YNPYyroe U abCOTIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIH Ta3a, >KUIKOCTH U TBEPIOrO
(KpUCTaIMYECKOr0) TeNa, UJIealIbHbINA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
IIEKTPUUYECKOE T0JIE;

paznuyaTh ycioBHs (TpaHHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE TMPOLECCHl M  SIBJICHMUS,
UCII0JIb3YsI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBWKEHUs, TpeoOpa3zoBanusa ['anunes it CKOPOCTHM M IepeMelieHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHUPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXAaHUYECKON
DHEPTUH, CBSI3b PA0OTHI CUJIbI C M3MEHEHHEM MEXAaHMYECKOW JHEpruu,
yCIOBUSI paBHOBECUS TBEPJAOro Teia), MPU OSTOM  HUCIOJIb30BATh



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
bu3nUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['amuiesi, BTOPOro M TPETHErO
3aKkOHOB HbIOTOHA, 3aKOHOB COXPAaHECHUSI MMITYJIbCA U MEXaHUYECKOU
SHEPIrYH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATH M OOBSICHATH TEIIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHOoBHbIe moJioxkeHUss MKT wu 3akoHbl MoJekyJsapHOH GU3UKH U
TepPMOJMHAMHUKN (CBSA3b JABJCHUS WJEAJBLHOIO Ta3a CO CpeJHeH
KUHETHYECKOW SHEPTUEN TEIUIOBOTO JBWXKEHHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPryeu TEIJIOBOIO JBMKECHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UICAIBbHOIO
raza C KOHUEHTpAlUMUEW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Kmnaneiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAaHEHUSI SHEPrUU B TEIUIOBBIX MpoOlleccax), MPU 3TOM HCHOJIb30BAThH
MAaTEMAaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knaneipona;

aHAJIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsja, 3aKOH Kynosna, MOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOIO TMOJIsI, NPUHUWN CYNEPHO3ULUUUA DIEKTPUUECKUX
MOJIEH, TP ATOM YyKa3blBas YCIOBUS NPUMEHMMOCTH 3akoHa KyioHa, a
TAKXKE€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa 1Jid yyacTka
LHENA W U1 3aMKHYTOM DJIEKTpUYECKOM nemnu, 3akoH [[xoynsa—J/lenna,
npasuia Kupxroda, 3akonsr dapazaes 11st 37€KTpOIn3a);

OMHCHIBATh (PU3UYECKUE TMPOIECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
NEpEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, IABJICHHUE, TOTECHIIMAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPTHS,
MeXaHU4YecKasi FIHEpTusi, paboTa CUJIbI, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CHWJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTb, SHEPTUs
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, YJHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, pabora B TEPMOJIMHAMHUKE, BHYTPEHHSS DJHEPTUsl HUJEaTbLHOIO
OJIHOATOMHOTO ra3a, paboTa UJIeaIbHOrO ra3a, OTHOCUTEIbHAS BJIAKHOCTb
Bo3ayxa, KIIJI maeasbHOro TEIUIOBOIO ABUTATENSA; 3JEKTPUUECKOE MOJIE,
HaIpPsHKEHHOCTh AJEKTPUYECKOr0 MOJsA, HANPSHKEHHOCTD MOJII TOUEYHOTO
3apsijia WIK 3apsKEHHOrO 11apa B BAaKyyME U B JIUDJICKTPHUKE, MOTEHIMAI
AIEKTPOCTATUUECKOTO MOJs, PAa3HOCTh MOTEHIMAIOB, JIEKTPOJBHXKYIIAS
CWJIa, CUJIa TOKa, HAIPSHKEHUE, MOIIHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IUDIOCKOTO  KOHJEHCATOpa,  CONPOTHUBJIEHHWE  y4yacTKa  Lenu ¢



NIOCJIEIOBATENBHBIM U MAPAJUIEIBHBIM COEIMHEHUEM PE3UCTOPOB, SHEPI U
AIIEKTPUUECKOTO MO KOHAEHCaTOpa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUs  (PUINYECKUX  SBJICHHM:
MEXaHUYECKOE [BUKEHHE, TEIUIOBOE [IB)KEHHME 4YacTHUIL] BEIIECTBa,
TEIIOBOE paBHOBeECHE, OPOYHOBCKOE JBHKeHUE, TU(y3usi, UCIIapeHHE,
KUIICHHE W KOHJEHCAIus, TJIaBJICHUE U KPUCTAJUIM3alUsl, HAlIPaBIECHHOCTh
TEIUIoNepeaum, IEKTpU3aus Tell, SKBUIIOTECHIIMAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JPYTroH C UCIIOJIB30BAHUEM IIPSMBIX U3MEPEHUH, ITPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTEd  M3MEPEHMH, JelaTb  BBIBOABI 1O  pe3yibTaTam
UCCJIEI0BAaHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMpATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSAMbBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEUIOKEHHON THIOTE3bI: IJIAHUPOBATh
HKCHEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeIoKEHHON
TUIOTE3bL;

cobroaaTh mpaBuiia 0€30MacHOTO TPyJia NMPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemarb pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJlaHHOU
(u3HYecKO MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJCHM, OTBEYarOmed TpeOOBAaHMSIM  3aJIadH,
IPUMEHATH POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3NIECKUX
TEOpUl MPHU UCIOJb30BAaHUM MATEMaTHUYECKUX METOJOB pEIICHUS 3a/ad,
IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHHS C YUYETOM IMOIYYEHHBIX
pEe3yIabTaTOB;

pemiaTh KadecTBEHHbIE 3a7aud, TpeOyroliue MpUMEHEHUs 3HaHUM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKe MHTErpaluy 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XKJI€HUI ¢ OOPOI Ha U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;



UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaObOTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

MIPUBOIUTH IPUMEPHI BKJIa1a POCCUHUCKHUX U 3apyOCIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIECACTBUS OBITOBON M MPOU3BOICTBEHHON
NEATeIbHOCTH YeJIOBEeKAa, CBSI3aHHOM C (U3MYECKUMH MPOIIECCaMU, C
MO3UIINI HKOJOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O pallMOHATILHOM
MPUPOIOIIOIH30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHUKCHUHN
HAyKH W TEXHOJOTMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00IIIeCTBA;

OPUMEHATh Pa3iuyHble CrocoObl padoThl ¢ MHpOpMaIel (PU3NIEeCKOro
COoIepKaHUSI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTUM, TPHU ITOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabdOTKW U NPEAbSIBICHUS YYCOHOU W
HAyYHO-TIOMYJISIPHOM WH(OPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
nHOpMAIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATh  TOJIydaemMyr  uH(opmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBJISATH OpraHU3aIMOHHBIC u M03HABATEIILHBIC yMEHUS
CaMOCTOSITEIIbHOTO TPHOOPETEHHS HOBBIX 3HAHUH B MPOTIECCE BHITTOTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCICA0BATEILCKUX padoT;

paboTaTh B TPYIIE C MCIOJHEHHEM pa3JIMYHBIX COIUAJIBHBIX POJICH,
IJIaHUPOBATh PabOTy IPYMIIbI, PAllMOHAIBLHO pacHpeacsiTh AEATeIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJIAQJ KaXKJIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSBIISITH MOTUBAILIMIO K Oyayiel npodheccuoHaaIbHOM AeATEIbHOCTH 110
CIIEMATBHOCTSIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.

K xonity o6yuenus B 11 knacce npeMEeTHbIC pE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTMYECKOM, COLIMAbHON
U ATUYECKON cdepax NesATEeIbHOCTH YeJOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAyYHOW KapTHUHE MUPA, POJIb ACTPOHOMUU B ITPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M JaJbHEUIIEM HAayYHO-TEXHMYECKOM Pa3BUTHH,
3HAYEHUE OINMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBICHUTEIBHOU W
MPOTrHOCTHYECKOW (YHKUUNA (PU3MUECKOW TEOPUU — 3IIEKTPOJUHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOW (PU3MKH, PpOJb



¢dbusnueckoit Teopur B (HOPMHUPOBAHUU TPENCTABICHUNA O (U3UUECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O TIPUPO/IE;
pa3nuyarh yCJIOBUSA NPUMEHUMOCTH MOJIENEHN (PU3MUECKUX TEN U IIPOLECCOB
(sIBJIEHUI): OTHOPOAHOE AIIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IOJI,
rapMOHUYECKUE KoyieOaHUs, MaTEeMaTUYECKUW MAasTHUK, WICaTbHbBIN
PY>KUHHBIN MasiITHUK, TrapMOHUYECKHE BOJTHBI, UIeaTbHBIN
K0J1e0aTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO sipa U
KBAaHTOBOM MOJICIIM CBETA;

paznuyaTh ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE TPOIECCHl U SIBICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TIIOJOXKEHUS W 3aKOHBI JJICKTPOJWHAMUKH U
CHEeMaIbHOM ~ TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHUs
NIEKTPUUECKOro  3apsiga, cuia Awmmepa, cwia JlopeHma, 3akoH
JJIEKTPOMAarHUTHOM  WMHAyKOMM, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B JJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTBIO
W3MEHEHUS CUJIBI TOKA, TOCTYJIAThI CIICIIUAIBHONW TEOPUH OTHOCUTEILHOCTH
DiiHIITeHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, UCIIOIb3Ys
MOJIOXKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA U1
doTorddexra, mepBrIit 1 BTOpOi mocTynatel bopa, MpUHITKAIT COOTHOTIICHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHUS 3apsOBOTO U
MacCCOBOTO YHCEJ M IHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PATUOAKTUBHOTO
pacmajna);

OMHCHIBAaTh (PU3UYECKUE TMPOLECCH W SBICHHS, UCIOIB3YS BEIUYUHBL:
HANPSHKEHHOCTD AJIEKTPUYECKOTO OIS, MOTEHIMAI 3JIEKTPOCTaTUYECKOTO
MOJII, Pa3HOCThb TOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHIa, WHIYKIUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cuia Ammepa, UHAYKTUBHOCTD,
ANEKTPOJABIDKYINAs CHJIa CAMOWHAYKIIMH, JHEPTHsT MArHUTHOTO TIOJIS
IPOBO/IHUKA C TOKOM, PENIATUBUCTCKHUIA UMITYJIbC, TIOTHASI SHEPT UL, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTHUS CBSI3U Spa;

OOBSICHAT,  OCOOCHHOCTH  TPOTEKaHWUs  (UBHUECKUX  SIBICHUU:
AIIEKTPOMATrHUTHAS MHAYKIUS, CAMOUHIYKIIUS, pe30HAHC, MHTePPEPEeHIINS
BOJIH, Judpakuus, JOUCIEpcHus, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
doTosnextpuueckuit 3gdekt (botodrdpdexr), anvda- u 6eTa-pacmnasl sauep,



ramMmma-u3nydeHue sijiep, GU3n4eckrue MPUHIUIIBI CIEKTPATBHOTO aHAIHN3a
U paboTHI J1a3epa;

ONpEACNISATh HANpaBJICHUE HHAYKIMU MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTH M300paKeHue, CO3/JaBaeMoe IIOCKUM 3€PKajioM, TOHKOU JTMH301,
1 PACCUMUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHATHS, TEOPUH U
3aKOHBI 111 aHalu3a MW OOBsACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaX, B MEXKIaJaKTUYECKOU
cpene; ABMKECHHS HEOSCHBIX TeJl, BOJIIONMH 3BE3T 1 BeeneHHoi;
MPOBOJUTL HCCJICJIOBAaHUE 3aBUCUMOCTEH (DH3WUYECKUX BEIMYHMH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCUpOBaTh pPE3yJbTaThbl TMOJYYEHHONW 3aBUCHUMOCTH
busndeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTE  HM3MEpPEHU, [JelaTh  BBIBOABI IO  pe3yJbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bl: MIIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PEe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce MPEJIOKEHHOU
TUTIOTE3bL;

ONUCHIBATh METO/IbI MOJYUYEHHUS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;
cobJroaTh TIpaBUiia 0€30MacHOTO TPYJia MPU MPOBEICHUH HCCIIEI0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpaKTUKymMa ©  y4eOHo-
MCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIHOJIb30BAHUEM
WU3MEPUTEIBHBIX YCTPOUCTB U J1ab0OPaTOPHOTO 000PYAOBAHMS;

pemaTrh pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
dbu3uYecKol MOJIEeNIbI0: Ha OCHOBAaHWM aHaJIW3a YCIOBUS BHIOUpATh
dbu3uyeckre MoJeNd, OTBEYalollre TPeOOBaHUSAM 3a/aud, MPUMEHSITh
(bopMyIIBEI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPHMA
IpU  HCIHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pEUIeHUs 3ajaad,
MPOBOJIUTH PAaCUYEThl HA OCHOBAaHUM MMEIOLIUXCS JaHHBIX, aHAJIU3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PEHICHUS C YYETOM MOJYYEHHBIX
pE3YJIbTATOB;

peniaTh KadyeCTBEHHbIC 3a7aud, TpeOylollhe NPUMEHEHUs] 3HAaHUN U3
Pa3HBIX pa3ziesoB Kypca GU3MKH, a TAaK)Ke MHTETpalliy 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYyYHOI'O I[MKJa: BBICTPAUBATH JIOTHYECKYIO



LEMOYKY PacCyXJI€HUM ¢ OOPON Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U GU3UYECKUE SBICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIUAIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOJIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIMIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAIM3UPOBATH U OIEHUBATH TOCIEACTBHUS OBITOBOM M TTPOU3BOJICTBEHHOM
NESTETPHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TIPOIECCaMU, C
MO3UIIUNA SKOJOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATEHOM
MPUPOJIONOIH30BAHUH, a TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKl M TEXHOJOTHM Uil JAIbHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHbOpMaIel (hU3NIecKoro
collepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH()OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepadOTKM U NPEAbSBICHUS Y4YEOHOU
HAYYHO-TIOMYJISIPHOM WH(MOPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHhOpMaIUK, TOJYYEHHON U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATh  MMOJydYaemMylo  uHOpMamwioo W OLEHWBaTh €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBIISATH OpraHU3alMOHHBIE u MMO3HABATEIbHbIE YMEHHUS
CaMOCTOSITEIIbHOTO TPUOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BBHIMOITHEHUS
MPOEKTHBIX U YU4eOHO-UCCIIEA0BATEIHLCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COLUAIBHBIX POJICH,
IJIAHUPOBATh Pa0OTy IPYMIbl, PAlMOHAILHO PacHpeAeisiTh AEATEIbHOCTD
B HECTaHAAPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYMIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIIEMBI;

MPOSIBIISATH MOTUBAIMIO K OyayIiei npodecCuoHanbHON eI TENbHOCTH MO
CIIEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM (un¢posbie)
Konrpoasbnsie | IlpakTnuyeckue
n/m | NporpaMmsl Bcero o0pa3oBaTebHbIC
padoTsbI padoThI
pecypcsbl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 0 0 https://lesson.edu.ru/03/10
Hroro no pazneny 6
Paszpen 2. MEXAHUKA
2.1 Kunematuka 10 1 0 https://lesson.edu.ru/03/10
2.2 Jnnamuka 10 0 0 https://lesson.edu.ru/03/10
2.3 Craruka TBEpAOIO TEna 5 1 0 https://lesson.edu.ru/03/10
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1 0 https://lesson.edu.ru/03/10
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBEI MOJICKYIAPHOKHHETHCCKOIH 15 1 0 https://lesson.edu.ru/03/10
TEOPUH
3.2 Tepmoaunamuka. TemnnoBbie MalIMHbI 20 1 0 https://lesson.edu.ru/03/10
A .
33 IPETATHDIC COCTOMMITE BELECTa 14 1 0 https:/lesson.edu.ru/03/10
@dazoBbIE IEPEXOBI
Hroro no paszneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 24 1 0 https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

4.2 ITocTOSIHHBIN EKTPUUECKUN TOK 24 0 https://lesson.edu.ru/03/10
4.3 Toxku B pa3nuyHbIX cpenax 6 0 https://lesson.edu.ru/03/10
Hroro no pazneny 54
Pa3znen 5. DUSHUYECKHM TIPAKTUKYM
5.1 OU3NYECKUN TPAKTUKYM 16 16 https://lesson.edu.ru/03/10
Hroro no pazgeny 16
PesepBHoe Bpemst 10 0 https://lesson.edu.ru/03/10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/i0B U TeM uugpoBbIe
Ne ni/n P KonTtpoubnbie | IIpakTnueckune (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarnauTHO€ noJie 14 0 0 https://lesson.edu.ru/03/11
1.2 DNeKTpOMarHuTHasi MHIAYKIUs 13 0 https://lesson.edu.ru/03/11
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanndeckue Kojie0aHus 10 https://lesson.edu.ru/03/11
2.2 DJeKTpOMarHuTHbIE KoJIeOaHuUs 15 0 0 https://lesson.edu.ru/03/11
M
23 CXAHIICCKAS B SICKIPOMATHITHEIS 10 1 0 hitps:/lesson.edu.ru/03/11
BOJIHBI
2.4 Onrtuka 25 1 0 https://lesson.edu.ru/03/11
Hroro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1 0 https:/lesson.edu.ru/03/11
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayanu3m 15 0 0 https:/lesson.edu.ru/03/11
4.2 ®uzuka aToma 5 https://lesson.edu.ru/03/11
43 (DUSHKA ATOMHOTO /1pa f 7EMEHTAPHEIX 5 0 0 https:/lesson.edu.ru/03/11
YaCTHII




Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKHI 12 0 https://lesson.edu.ru/03/11
Hroro no pazneny 12
Pasznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 Du3HYECKUN IPAKTUKYM 16 16 https://lesson.edu.ru/03/11
Hroro no pazneny 16
Pa3nen 7. OBOBILIAIOHIEE IOBTOPEHHUE
CucremaTtu3zanus 1 00001IeHNE
7.1 HIPEINMETHOTO COACPRATI 1 OTRITa 15 0 https://lesson.edu.ru/03/11
NEeSTEIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 xmaccor
Hroro no pazaeny 15
PesepBHOE BpeMs 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne DJIeKTPOHHBIE N (ppoBBIE
Tema ypoka Konrtpoabubie | IlpakTtuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
1 ®usnka — pyHmaMeHTaIbHAS 1 0 0 https://lesson.edu.ru/lesson/79d7ab78-
HayKa O IIPUPOJIE 1e77-4faf-9158-68a140c1ed86
Hayunsblii MeTO 1TO3HAHUS U
) a 1 0 0 https://lesson.edu.ru/lesson/79d7ab78-
METOAB HECICAOBATI 1e77-4faf-9158-68a140c 1 ed86
(bU3HYECKUX SBICHUN
Mexanudeckoe IBUKEHHE.
Cucrema orcyera.
3 OTHOCHUTENBHOCTD 1 0 0 https://lesson.edu.ru/lesson/6eb9444f-
MEXAHUYECKOTO JBUKEHUS. cda8-417¢-988b-08577ab1bb06
IIpsimas u oOpaTHas 3aaaun
MEXaHUKH
Pannyc-Bekrop MarepuaibHOM
TOYKH, €70 MIPOEKIIUU HA OCU
4 v — 1 0 0 https://lesson.edu.ru/lesson/6eb9444f-
PAMHAT. 7 pACKTOPHA. cda8-4f7c-988b-08577ab1bb06
Ilepememienue. Cxkopocts. Mx
MPOEKIIMU HAa OCHU KOOPJMHAT
PaBHOMEpHOE nIpsIMOSIMHENTHOE
5 nsikenue. I'papuueckoe 1 0 0 https://lesson.edu.ru/lesson/7cbfc020-
OIIMCaHKWE PABHOMEPHOIO d2d4-4305-8e43-6ef84d3c9el0
MPSAMOJIMHENHOTO JIBUKEHUS
6 CnoxeHue nepeMeneHnii u 1 0 0 https://lesson.edu.ru/lesson/7cbfc020-

ckopocren. Pemenue 3agau

d2d4-4305-8e43-6ef84d3c9e10
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HepaBHOMepHOE BHKEHHE.
MrHoBeHHas CKOPOCTb.

https://lesson.edu.ru/lesson/7cbfc020-

7 ¥exopene. Hpavosureiinoe d2d4-4305-8e43-6ef84d3c9e10
JBUKEHUE C TOCTOSTHHBIM
YCKOPEHUEM
PuU3HYECKUl MPAKTUKYM I10
teme "M3yuenue
2 https://lesson.edu.ru/lesson/7cbfc020-
HEPABHOMEPHOTO ABIDKCHI € d2d4-4305-8e43-6ef84d3c9e10
LETIBIO OIPEIEIICHUS
MTHOBEHHOU ckopocTu"”
I'paduaeckoe onrcanue
9 s — https://lesson.edu.ru/lesson/9eSce9b2-
p g 4e19-48cd-bc80-d3b6aa76139c¢
MIOCTOSIHHBIM YCKOPEHUEM
CBoOonHOE TaieHue.
YckopeHnne cBOOOHOTO
10 nmajieHus. 3aBUCUMOCTD https://lesson.edu.ru/lesson/4bdf238a-
KOOPJMHAT, CKOPOCTH, 7e3a-42b3-bc3f-3162¢11442¢cb
YCKOPEHUS OT BPEMEHU U UX
rpaduxu
1 JIBu>xeHue Tena, OpoIIeHHOro https://lesson.edu.ru/lesson/7bd575f2-
II0J1 YIJIOM K TOPA30HTY 28a7-456f-bd37-2b94aa41c148
@u3HYECKUl IPAKTUKYM 110
teMe "M3mepeHne ycKkopeHust
12 6 " https://lesson.edu.ru/lesson/4bdf238a-
CBODOAHOTO HAACHI ™ HIH 7e3a-42b3-be3f-3162c11442ch
"U3yueHue IBUKEHUS TeNa,
OpOIIEHHOTO TOPU30HTAIHHO"
KpuBonnHeliHoe JBUKEHUE.
https://lesson.edu.ru/lesson/7bd57512-
13 JIBrKEHUE 110 OKPYKHOCTH.

VYrinoBag u JuHeHHas

28a7-456f-bd37-2b%94aa41c148
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ckopocts. [lepuon n yacrora.
LlenTpocTpemMuTenbHoOE U
MIOJIHOE YCKOPEHUE

14

@u3HYECKUl IPAKTUKYM 110
teMe "M3mepeHne yckopeHust
IIPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KECHUU
10 HAKJIOHHOM IIJIOCKOCTH'" MIJIN
"UcciaenoBanre 3aBUCUMOCTH
IyTH OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

https://lesson.edu.ru/lesson/cd410d82-
c27e-4e66-994¢e-4e5cfc4510al

15

OU3NYECKUN TPAKTUKYM I10
teme "M3yueHne nBUKEHUS
Teja Mo OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOAYJIIO
CKOPOCTbIO" UK
"UccnenoBanue 3aBUCUMOCTH
nepuoia oopamieHus
KOHUYECKOTO MasiTHUKA OT €T0
rnapameTpoB"

https://lesson.edu.ru/lesson/7bd5752-
28a7-456f-bd37-2b94aad1¢c148

16

Konrponsnas padora no teme
"Kunemaruka"

17

[TepBsiii 3akoH HploTOHA.
HNuepimanbHbie CUCTEMBI
otcuéra. [ [puniun
oTHOCHTeIbHOCTH ["amues.
HeunepuuanbHble cCTEMBI
oTCcUéTa

https://lesson.edu.ru/lesson/f6508¢25-
0043-4e51-8eed-371cab4d&f13

18

Cuina. PaBHOnEHCTBYIOIIIAS

https://lesson.edu.ru/lesson/f6508c25-



https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
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cuna. Bropoi 3akon HeroToHa.
Macca

0043-4e51-8eed-371cab4d8f13

B3anmopencrteue ten. Tperuit

https://lesson.edu.ru/lesson/f6508¢c25-

19 3akoH HbrotoHa 0043-4e51-8eed-371cab4d8f13
[IpuHUMI cynepno3unuu Cuil.

20 Pemnienue 3agad Ha https://lesson.edu.ru/lesson/f6508¢25-
NpUMEHEHHE 3aKOHOB 0043-4e51-8eed-371cab4d8f13
Herotona
DU3NYECKUN TPAKTUKYM I10
teme "M3mepenue
PaBHOIECHCTBYIOLIEH CUIIBI IIPU
JIBUKEHUH OpycCKa 1o
HAKJIOHHOM TUIOCKOCTU" WIIH

71 "TTpoBepKa rHIOTe3b! 0 https://lesson.edu.ru/lesson/f6508¢25-

0043-4e51-8eed-371cab4d8f13
HE3aBUCUMOCTH BPEMEHHU
JBYDKEHUs OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Mmacchl"
3aKOH BCEMHUPHOTO TATOTEHUSI.

2 OKBUBAJICHTHOCTh https://lesson.edu.ru/lesson/702e7550-
rPaBUTALMOHHON U MHEPTHOM a247-4ee7-a403-014291658319
Macchl

73 Cuna TSKeCTH U YyCKOPEeHHE https://lesson.edu.ru/lesson/702e7550-
cBOOO/IHOTO Ma/IeHus a247-4ee7-a403-014291658319
JIBu>keHre HeOECHBIX Te U UX

24 HCKYCCTBEHHBIX CITyTHHKOB. https://lesson.edu.ru/lesson/702e7550-

IlepBas kocMudeckas
CKOpocTh. 3akoHbl Kennepa

a247-4ee7-a403-014291658319
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25

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://lesson.edu.ru/lesson/700e4619-
250f-4518-baa8-7d3c5ael6b52

26

Cuna tpenus. [Ipupona u Buab
CUJI TpeHus. [[Br>KEHUE B
JKHUIKOCTH U Ta3€ C YUYETOM
CHUJIbI COMPOTUBJIEHUS CPEJIbI

https://lesson.edu.ru/lesson/e77b838d-
acae-499c-ad7c-d6454fad35¢2

27

Pu3nYeCKuil MPaKTUKYM 110
teMe "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINUX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmaruu” uiu "M3ydueHue
JBUKEHHUS CUCTEMBI TE,
CBSA3aHHBIX HUTHIO,
MIEPEKUHYTOMN Yepe3 JErKUi
omox"

https://lesson.edu.ru/lesson/700e4619-
250f-4518-baa8-7d3c5ael6b52

28

DU3NYECKUN TPAKTUKYM I10
teme "M3mepenue
KoadduimeHTa TpeHHs 1Mo
BEJINYMHE YTIIOBOTO
Kod(duUIIMeHTa 3aBUCUMOCTH
Frp(N)" nunu "HUccnenoBanue
NBUKEHUs OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH €
nepeMeHHbIM K03 hhHUIreHToM
Tpenus" win "N3ydyeHue
JBUKEHUSI TPy3a Ha Baly C
TpeHueM"

https://lesson.edu.ru/lesson/e77b838d-
acae-499c-ad7c-d6454fad35¢2

29

KonTponbhas pabota no teme
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"Munamuka. CTaTuKa TBEPIOTO
Tena"

NMmynsc MaTepuaibHOU
TOYKHU, CUCTEMBI
MarepuanbHbIX ToueK. LleHTp

https://lesson.edu.ru/lesson/789ff4de-

30 MacC CHCTEMBI MaTEPHAIbHBIX 1b59-4202-86¢9-04acedba5693
Touek. Teopema o IBMKEHUU
LIEHTpa Macc
Nmnynbe cuibl 1 ©I3MEHEHNE

31 HMITyJIbCa Tella. 3aKOH https://lesson.edu.ru/lesson/789ft4de-
COXpaHEHUS UMITYJIbCA. 1b59-4202-86¢9-04acedba5693
PeakTuBHOE IBHKEHUE
MowmeHT ummynbca
MaTepHaIbHON TOUKH.

3 TTpe/icTaBIIeHHE 0 COXPAHEHHH https://lesson.edu.ru/lesson/789ff4de-

1b59-4202-86¢9-04acedba5693
MOMEHTA UMITYJIbCA B
LEHTPAIbHBIX MOJIAX
33 R — https://lesson.edu.ru/lesson/789ff4de-
1b59-4202-86¢9-04acedba5693
PaGora cuibl Ha MajoM U Ha
KOHEYHOM NEPEMEILECHHH.
34 TpaHueckoe Mpe/IcTaBCcH e https://lesson.edu.ru/lesson/7085bd 7{-
8064-4cel-abe7-132b92a518f2
paboThI cHITbl. MOIITHOCTH
CHUJIbI
Kunernueckas sueprusi.

35 Teopema 00 U3MEHEHUH https://lesson.edu.ru/lesson/7e02b436-
KMHETUYECKOU SHEPrUu 5433-4129-b515-7e48a532f25¢e
MaTepHaIbHON TOUKHU

36 [loTeHumnanbHbIC B https://lesson.edu.ru/lesson/7e02b436-
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HCIMOTCHIINAJIbHBIC CUJIBI.
[TorenmmansHas >HEPrUsl.
Bropas kocMudeckasi CKOpOCTb

5433-4129-b515-7e48a532f25¢

37

TpeTbs KOCMUYECKast
cKopocTh. CBsi3b pabOTHI
HEMOTEHUUATbHBIX CUJI C
WU3MEHEHUEM MEXaHNYECKOU
JHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUSI MEXaHUUECKON
SHEPruu

https://lesson.edu.ru/lesson/ef2a4836-
b49d-476a-9b8d-29c3d4cef324

38

VYmpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis uaeanbHOM
KUIKOCTU

https://lesson.edu.ru/lesson/c9711d86-
4dd8-4033-9fa7-75eceaba216d

39

@uU3HYECKU IPAKTUKYM I10
teme "M3mepeHne nMiyJsbca
TeJla Mo TOPMO3HOMY Iy TH"
unu "M3mepeHue CuIIbl TATH,
CKOPOCTHU MOJENH
3JIEKTPOMOOMIISL U MOIIIHOCTH
cwibl TAru" uinn "CpaBHeHue
W3MEHEHUS UMITYJIbCa TeJla C
UMITYJIbCOM CHJIBI" WIIN
"UccnenoBanne coxpaHeHUs
HMITYJIbCA IIPH YIIPYTOM
B3auMOIEUCTBUN" WIN
"N3MmepeHne KUHETUYECKOM
SHEPrUM Teja [0 TOPMO3HOMY
myTH"

https://lesson.edu.ru/lesson/7¢02b436-
5433-4129-b515-7e48a532125¢
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KonTponbhas pabota no teme

https://lesson.edu.ru/lesson/49ac9cd6-

40 "3aKom! COXPAHCHIA B 105b-4973-9060-9528b8e59¢78
MEXaHUKE
AOGCOITIOTHO TBEPOE TEIIO.

A1 [TocrynarenbHoOE 1 https://lesson.edu.ru/lesson/6184a622-
BpAIaTEIbHOE JBUKECHUE d203-479d-bd27-0513086¢55d9
TBEPAOTO Tena

49 MoOMEHT CUJIbI OTHOCUTEIBLHO https://lesson.edu.ru/lesson/23fac82c-
ocu BpaueHus. [lnedo cuiibl 3c19-4a2e-8ca2-78870ddc4f8d
CrnoxeHue cui, MPUIIOAKEHHBIX

43 :ﬂi:ff;fgﬂfg&iiiip https://lesson.edu.ru/lesson/23fac82c-

3c19-4a2¢e-8ca2-78870ddc4{8d
paBHOBECHS TBEPJIOIO Tea.
Bunel paBHOBecHs
TTasnenue. THAPOCTATHIECKO https://lesson.edu.ru/lesson/74407ba4-

44 3539-49aa-b084-

Aagnenue. CHia ApXuMesa 55662bf34bb7?backUrl=%2F03%2F07

45 Permene samas https://lesson.edu.ru/lesson/23fac82c-

3c19-4a2¢e-8ca2-78870ddc4f8d
OU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue ycaoBui
paBHOBecHsI TBEPJIOTO Tena,
HMMEIOIIETO OCh BpaleHus"
46 Wt "KoHCTpyHpOBaHue https://lesson.edu.ru/lesson/23fac82c-
. . 3c19-4a2¢-8ca2-78870ddc4{8d
KPOHIITEITHOB M pacy€T CUII
ynpyrocta" wim "HU3ydenue
YCTOMYMBOCTH TBEPIOTO TENA,
HMMEIOIETO TUIOIIA/lb OMOPHI"
47 PazButue npencrabnenuii o https://lesson.edu.ru/lesson/3ae96c60-
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npupoie TerioTsl. OCHOBHbIE
nosoxenuss MKT. quddysus.
BpoyHoBCcKOE BUKECHUE

646£-449b-93d5-736acd86bdad

Macca u pazMepbl MOJEKYJT
(atomoB). KonmuecTBo

https://lesson.edu.ru/lesson/3ae96c60-

48 Benrectna. IlocTossunas 6461-449b-93d5-736acd86bdad
ABorazpo
CrpoeHnue ra3000pa3HbIX,
KUIKAX U TBEPIABIX TEIL.
49 Xapakrep IBUKEHUS U bitps://lesson.edu.ru/lesson/3a096¢60-
! 6461-449b-93d5-736acd86bdad
B3aNMOJICHCTBHSI YaCTHI]
BEIIICCTBA
https://lesson.edu.ru/lesson/42942724-
>0 Octiosrioe ypasnetne MKT 896b-4ech-8201-5¢d3859d520d
51 Permene 3a1a4 https://lesson.edu.ru/lesson/42942724-
896b-4ecb-8201-5¢d3859d520d
5) Temnepatypa. TemnoBoe https:/lesson.edu.ru/lesson/a3990d2d-
paBHoBecue. [IIkana [{enpcust ee77-4408-b111-8b0533ab7790
CBs13b a0COIIOTHOM
TeMIIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI
53 CO CpeHeN KUHETUUECKOU hitps: flesson.edy.rulesson/d2947/74-
. 896b-4ecb-8201-5¢d3859d520d
SHEPTHUEH MOCTYyNaTEIHHOTO
TEIUIOBOTO ABMKCHHUS €€
YaCTHI]
54 Pewerye 3a1a4 https://lesson.edu.ru/lesson/a3990d2d-
ee77-4408-b111-8b0533ab7790
55 HpaeanbHblii ra3. I'a3oBbie https://lesson.edu.ru/lesson/72¢240a0-

3aKOHbI

04ef-4fb4-931b-a42ded7a031b
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AOcouroTHas TeMIiepaTypa.

https://lesson.edu.ru/lesson/f543b715-

30 3akon [anpToHa 1420-413c-8daf-bb70cb26299a

57 YpaBHenue Menzeneena- https:/lesson.edu.ru/lesson/f543b715-
Knaneiipona. Pemenue 3a1au 1420-413¢-8daf-bb70cb26299a
W3omporeccs! B uaeanrbHOM

53 S — https://lesson.edu.ru/lesson/d49f2¢65-

> © HoeTO 2552-4540-ab0f-d2d5d669a8¢f

KOJIMYECTBOM BEIIIECTBA
I'padmueckoe npencraBieHue

59 HOMDOLECCOB: HIOTEDMA https://lesson.edu.ru/lesson/d49f2¢65-
HSOUPOTECEOB. H3OTEpMA, 255a-4540-ab0f-d2d5d669a8cf
n30Xopa, n3odapa
O06001IeHrEe U cHCTEMaTH3aITUs

60 SHAHM 110 TeMe "OCHOBEL https://lesson.edu.ru/lesson/42942724-

896b-4ecb-8201-5¢d3859d520d

MKT"
@u3HYeCKUil IPAKTUKYM 110
teme "U3yuenue
M30TEPMHUYECKOTO MpoIiecca
(peKOMEHTI0BaHO

61 HCIIOJIb30BaHUE IUPPOBOIH https://lesson.edu.ru/lesson/72¢240a0-
naboparopun)" win "M3ydenue 04ef-4fb4-931b-a42ded7a031b
M30XOPHOTO Mpolecca” uiu
"N3yuenue n306apHOro
npouecca” niu "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

2 Koutponbnas pabota no teme
"OcnoBsl MKT"
Hacpiennsie n

63 HEHACBIIICHHBIE TTaphI. https://lesson.edu.ru/lesson/ae3edOee-

KauecTBeHHAas 3aBUCUMOCTE
IUIOTHOCTH U aBJICHUS

8743-4082-bc08-cc0737c43ada
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HACBILIEHHOIO Mapa OT
TeMIepaTypbl, UX
HE3aBUCHUMOCTb OT 00BbEMa
HACBIIIEHHOI 0 Iapa.
3aBUCUMOCTh TEMIIEPATYPhl
KUTICHHSI OT JIaBJICHUS B
KHUJIKOCTH

Bnaxxnocts BO3ayXxa.

https://lesson.edu.ru/lesson/3b70bb25-

64 AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS cb13-4895-8dd8- 1 accedfb3bT6
BJIAKHOCTh

65 Pemere 3aan https://lesson.edu.ru/lesson/3b70bb25-

eb13-4895-8dd8-1aece4fb3b76
IIoBepXHOCTHOE HATSKEHUE.
Kanunnspuele sBieHus.
66 S —— https://lesson.edu.ru/lesson/f8538e82-
9035-4€76-9719-ac82df449¢b1
MOBEPXHOCTHIO KHUJIKOCTH.
®opwmyna Jlammaca
TBépnoe Teno.

67 Kpucrannuueckue u https://lesson.edu.ru/lesson/e5a85fa8-
amopdHbIe Tena. AHU30TPOTIHS 8¢32-4481-a750-c4ab6d1b5ebs
CBOWCTB KPHUCTAJJIOB
Hedopmaruu TBEpIOTO TENA.

68 Pactskenue u coxatue. CaBur. https://lesson.edu.ru/lesson/00c¢789d1-
Mopyns FOnra. [penen 575a-4d59-81d7-9a72acd88e6
ynpyrux aedopmaruii
TermioBoe pacuupenue

69 KUJKOCTEN U TBEPIBIX TEIL. https://lesson.edu.ru/lesson/30d5d57e-

AHrapMOHHU3M TETUIOBBIX
KOJIEOaHMI YaCTHI] BELIECTBA

d7ee-419e-b211-0d03ealelcda
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https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6
https://lesson.edu.ru/lesson/00c789d1-575a-4d59-81d7-f9a72acd88e6
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TepmonnHamuueckas cucTeMa.
3ajaHre BHEUIHUX YCIOBUHI
s TJ1 cuctembl. BHemnaue u
BHYTPEHHUE NTapaMeTPBbI.

https://lesson.edu.ru/lesson/ec7675d9-

0

! ITapamerpsr T/] cuctemsl kak 6af4-4ee6-bbfe-51a0al1d0ft87
CpelHHE 3HAUCHUS BEJIUYHH,
ONMUCHIBAIOLIUX €€ Ha
MUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano
TEPMOJANHAMUKH.

71 CaMONDOH3BOILHAS https://lesson.edu.ru/lesson/ec7675d9-

P 6af4-4ee6-bbfe-51a0al dOff87

penakcauus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO
Mopaenb naeanbHOro rasa B

7 T — https://lesson.edu.ru/lesson/ae397c01-

pMOA Sy b1fd-4¢05-93af-f77604b63c86

MIPUMEHUMOCTH 3TOU MOJEIIH
YpaBHenue Menpeneena-

73 K . https://lesson.edu.ru/lesson/ae397c01-

FIATCHPOHA H BHPAACEHUC V1A b1fd-4¢05-93af-f77604b63¢86

BHYTPEHHEHN YHEPruu
Bripakenue 11s1 BHyTpEeHHEM
SHEPTUH OJHOATOMHOTO

74 CAUTLHOO [a3d https://lesson.edu.ru/lesson/ae397c01-
HACAIBHOTO rasd. b1fd-4¢05-93af-77604b63¢86
KBasucrarnueckue u
HECTAaTUYECKHE MPOLECCHI
DOnemeHTapHas paboTta B

75 TepMoANHaMuKe. Beruucinenue https://lesson.edu.ru/lesson/ae397c01-
paboTsI 1o rpaduky mnpoiecca b1fd-4c05-93af-f77604b63c86
Ha pV-nuarpamMmme

76 Temnnonepenaya kak crocoo https://lesson.edu.ru/lesson/9696f2df-
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W3MEHEHUS BHYTPEHHEN
sneprun T]] cuctemsr 6e3
COBepILIEHHsI pabOThI

03e2-4944-a2ed-6¢5120961cf9

77 Konsexkius, https://lesson.edu.ru/lesson/9696f2df-
TEIIONPOBOIHOCTD, U3IyYCHUE 03e2-4944-a2ed-6¢5120961cf9
KonuuecTBO TEMNIOTEHI.

TenmoéMmkocTh Tea. Y aeabpHas
78 1 MOJSIDHAS TOILIOSMKOCTH https://lesson.edu.ru/lesson/9696f2df-
p 03e2-4944-a2ed-6¢5120961¢9
BelecTBa. Y IeabHas TEIUIoTa
CrOpaHUs TOIIMBA

79 Pacuét xonmuecTBa TEIJIOTHI https://lesson.edu.ru/lesson/969612df-
IIpH TEIIoepeaaye 03e2-4944-a2ed-6¢5120961cf9
[TapooGpazoBanue u

20 KoHAeHcanus. Mcnapenue u https://lesson.edu.ru/lesson/ae3edOee-
KuneHue. Y genbHast TeIuioTa 8743-4082-bc08-cc0737c43ada
napooOpazoBaHUs
[InaBneHue n KpUCTAIIU3ALIMSL.

]1 V elEHAS TOIIOTa [UIABICHILS https://lesson.edu.ru/lesson/00¢789d1-

A ) 575a-4d59-81d7-9a72acd88e6
CyOnmumarius

22 [TpeoOpa3oBanue sHEPTHH B https://lesson.edu.ru/lesson/30d5d57e-
(ha30BBIX TIEpexo1ax d7ee-419e-b211-0d03ealelcda

83 VpaBHEHIE TeIOBOro Gatamca https://lesson.edu.ru/lesson/30d5d57e-

p . d7ee-419¢-b211-0d03ealelcda
’4 Pelenne 3a1a4 https://lesson.edu.ru/lesson/f8538e82-
A 9035-4¢76-9719-ac82df449cb1
O0001IeHNE U CUCTEMATH3AIUA
25 3HaHU# Mo TeMe "ArperaTHbie https://lesson.edu.ru/lesson/f8538e82-

COCTOsIHUA BelecTBa. Da3oBble
nepexopr"

9035-4e76-9719-ac82df449¢b1
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Pu3nYeCKUil MPAKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEH UCIIapeHUs
xuakoctet" win "M3mepenue
yAEJIbHON TEIIOTHI TUIABJICHUS
npaa" unu "M3ydyenue cBOMCTB

https://lesson.edu.ru/lesson/00c¢789d1-

86 HACBIIICHHBIX TapoB" WU 575a-4d59-81d7-f9a72acd88e6
"N3mepenue abcotoTHOM
BJI&YKHOCTH BO3/yXa U OLICHKA
Macchl IapoB B IOMEIEHNN".
N3mepenne kodddunmrenta
MMOBEPXHOCTHOT'O HATSKEHUS
KonTponbhas pabota no teme

%7 "ArperatHple COCTOSTHHS https://lesson.edu.ru/lesson/bbe2206b-
BelrectBa. ©azoBbIe 3f8b-4a9b-ad40-c91c0b17640b
nepexomsl"
[TonsaTue 06 agnabaTHOM

33 nponecce. TTepBbiii 3aKon https://lesson.edu.ru/lesson/c821465e-

b8d5-4cb4-9052-633b8f4e8fca

TEPMOJIMHAMUKHI
KonuuecTtBo TemnoTel u paboTa

29 KaK MEpbI U3MEHEHUS https://lesson.edu.ru/lesson/c821465e-
BHyTpeHHel 3Heprun TJ{ b8d5-4¢cb4-9052-633b8f4e8fc4
CUCTEMBI
BTopoli 3aKk0H TepMOJAMHAMUKHU
JUTsl PABHOBECHBIX U

90 HEpaBHOBECHHIX TTPOLICCCOB. https://lesson.edu.ru/lesson/88a47031-

1681-469b-bac0-alb6f9adf3e9

Heo6paTuMoCcTh NPUPOTHBIX
IIPOLIECCOB

91 [IpuHIMIIBI KECTBUS https://lesson.edu.ru/lesson/189¢7f13-
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https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941

TermioBbiX MamuH. KITJ]

02fa-42d6-8dc2-14104b638941

MakcuMallbHOE 3Ha4YeHHUE

https://lesson.edu.ru/lesson/189¢7f13-

72 KILJ. Iukn Kapuo 02fa-42d6-8dc2-14104b638941
93 Pemere 3aa4 https://lesson.edu.ru/lesson/09ec74aa-
eb92-46ab-a52¢-793b86a0624d
DKOJOTUYECKHE aCTIeKThI
HCTIOJIb30BaHMS TEIIJIOBBIX
94 BHraTeneii. Temiosoe https://lesson.edu.ru/lesson/09ec74aa-
. eb92-46ab-a52¢-793b86a0624d
3arpsi3HEHUE OKPYKaIOIIeH
cpesl
95 R — https://lesson.edu.ru/lesson/09ec74aa-
eb92-46ab-a52e-793b86a0624d
O06001IeHNEe U CUCTEMATU3ALIHS
96 3HAaHUM 110 TEME https://lesson.edu.ru/lesson/09ec74aa-
"Tepmoaunamuka. TemnoBbie €b92-46ab-a52¢e-793b86a0624d
MaIIuHbL"
®u3nYECKUl NPAKTUKYM 110
teMe "M3mepeHue yaenbHon
TEII0EMKOCTH " WIIH
"UccnenoBanue mpoiecca
OCTBIBAHMS BeIIeCTBA" WITH
97 "HccnenoBanne agnadaTHOro https://lesson.edu.ru/lesson/9696f2df-
npouecca" nnu "M3ydenue 03e2-4944-a2ed-6¢5120961cf9
B3aUMOCBSI3U SHEPIUU
MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U
TEeMIIepaTypbl KUTICHUS
JKUIKOCTEH"
98 KoHnTtposbHas paboTa mo teme



https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9
https://lesson.edu.ru/lesson/9696f2df-03e2-4944-a2ed-6c5120961cf9

"TepmoauHamuka. TernoBbie
MalIWHbI"

OnexTpusanus Tea U eé
IPOSIBJIEHUS. DINEKTPUUECKUI
3apsa. JBa Buna

https://lesson.edu.ru/lesson/fa4d72{8-

% JJIEKTPUUECKUX 3apsI0B. 095a-4¢52-9dc1-312¢833afele
[IpoBOIHUKY, TUAIEKTPUKH U
MOy IIPOBOTHUKHU
DneMeHTapHbIN
100 ANEKTPUIECKUH 3apsl. 3aKOH https://lesson.edu.ru/lesson/fa4d72{8-
COXpaHEHUs IIEKTPUYECKOTO 095a-4¢52-9dc1-312¢833afele
3apsna
B3aumoneicTeue 3apsioB.
101 Toueurble 3apsbL. 3aKoH https://lesson.edu.ru/lesson/e7{8¢c786-
2334-4998-8bc0-82c¢84a311586
Kynona
102 Pemmene 3amad https://lesson.edu.ru/lesson/e7f8c786-
2334-4998-8bc0-82c¢84a311586
DnekTpuyeckoe nojue. Ero
103 R —— https://lesson.edu.ru/lesson/5311bf95-
358b-4ffd-9592-250826752413
3apsibl
HanpsixénnocTth
AJIEKTPUYECKOTO MOJIA.
[TpoOueiii 3apsia. JIluaum
104 HATPKEHHOCTH https://lesson.edu.ru/lesson/5311bf95-
358b-4ffd-9592-250826752413
3IEKTPUUECKOTO MOJIA.
OHOPOAHOE 3IAEKTPUUECKOE
rnoJje
105 [Tone Toueunoro 3apsana. [Tone https:/lesson.edu.ru/lesson/5311bf95-

PaBHOMEPHO 3apsKEHHOU

358b-411d-9592-250826752413
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cdepbl

[TpuHuMn cynepno3suuuun

https://lesson.edu.ru/lesson/5311bf95-

106 JIIEKTPUYECKUX MOJIEH 358b-4{fd-9592-250826752413
[Tone paBHOMEpPHO
3apsOKEHHOTO 10 00BEMY II1apa.
107 Toe DaBHOMEDHO https://lesson.edu.ru/lesson/5311bf95-
PaBHOMED 5 358b-4ffd-9592-250826752413
3apsKEHHON OECKOHEYHON
IJIOCKOCTH
[IpoBoHUKY B
108 https://lesson.edu.ru/lesson/3¢cfb8191-
HICKTPOCTATHICCROM HOTC. 6ac2-48b9-afa3-570c1942dc23
VYcoBue paBHOBECHS 3apsiiOB
JIMDIIEKTPUKHY U
109 o 0BG https://lesson.edu.ru/lesson/3ctb819f-
HTOIYTPOBOHHIH B 6ac2-48b9-afa3-570¢1942dc23
AJIEKTPOCTATUYECKOM I10JIe
ITorenumanbHas sHEPrUs
110 3apsia B 3JIEKTPOCTATUYECKOM https://lesson.edu.ru/lesson/4fff851d-
noie. [Torenmuan 0d6d-4358-b3d7-0d9534fcc805
3JIEKTPOCTATHYECKOTO MOJIA
IToTeHMaIbHOCTD
11 3JIEKTPOCTATUYECKOTO I10JIA. https://lesson.edu.ru/lesson/4{ff851d-
Pa3zHocTh mOTEHIIMAIIOB U 0d6d-4358-b3d7-0d9534fcc805
HanpsHKeHUE
CBs13b HANPSHKEHHOCTH TOJISL U
112 a Al https://lesson.edu.ru/lesson/5311bf95-
PasHOCTH TOTCHIMATIOB JUTA 358b-41fd-9592-250826752413
3JIEKTPOCTATHYECKOTO MOJIA
113 Pellienne 3a1at https://lesson.edu.ru/lesson/5311bf95-
g 358b-411d-9592-250826752413
https://lesson.edu.ru/lesson/eb0d51e2-
114 Konpnencarop.

b6ag-4a34-ac91-323c10be2el5
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DNEeKTPOEMKOCTh

KOHJIEHCATOpA.
DNeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCATOpa
115 ITocnemoBaTensHOE https://lesson.edu.ru/lesson/eb0dS51e2-
COEIMHEHHUE KOHJIEHCATOPOB b6a8-4a34-ac91-323c10be2el5
116 [TapamiensHOE COEIMHEHHE https://lesson.edu.ru/lesson/eb0d51e2-
KOHIECHCAaTOPOB b6a8-4a34-ac91-323c10be2el5
117 DHeprusi 3apssKEHHOTO https://lesson.edu.ru/lesson/eb0d51e2-
KOHJICHCaTopa b6a8-4a34-ac91-323¢c10be2el5
118 [ https://lesson.edu.ru/lesson/eb0d51e2-
A b6a8-4a34-ac91-323c10be2elS5
JIBr>KeHUE 3apsyKEHHOU
119 N https://lesson.edu.ru/lesson/f8ff0al0-
HACTHIBL B OZTHOPOHOM b1fa-4120-809d-4cc24a7f44e8
AIEKTPUUYECKOM T10JIe
120 p https://lesson.edu.ru/lesson/f8{f0al0-
CILICHHE 3alaq b1fa-4120-809d-4cc24a7f44e8
O000111eHIE U CUCTEMATHU3ALIS
11 SHAHMI [0 TeMe https://lesson.edu.ru/lesson/f8{f0al0-
bl1fa-4120-809d-4cc24a7f44e8
"Onexrpuueckoe nose"
@u3HYECKUil IPAKTUKYM 110
teMe "HabGmronenue
MIpEBpAIICHUS YHEPTUU
3apsOKEHHOTO KOHJIEHCATOpa B
https://lesson.edu.ru/lesson/69045137-
122 SHEPTUI0 U3TyYECHUS

ceeronuoaa" wim "M3yuenue
MPOTEKaHUs TOKA B LIETIH,
cozepxaiieit konaencarop"
M "Pacnpenenenue pasHocTu

b23d-47f4-8fc6-acde365ec2c3
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https://lesson.edu.ru/lesson/eb0d51e2-b6a8-4a34-ac91-323c10be2e15
https://lesson.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
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MOTEHLIMAJIOB (HAIPSKEHUs)
MIPH TIOCIIEIOBATEIHHOM
COCJIMHEHUH KOHJIEHCATOPOB"

Konrponsnas padora o Teme

123
"InexTpuueckoe moie"

Cuna toka. ITocTOSHHBIH TOK.

104 YcnoBus CylecTBOBaHUS https://lesson.edu.ru/lesson/0e6e5112-
IIOCTOSIHHOT'O JJIEKTPUYECKOT O edf6-4d1c-bed3-2149d0e7daba
TOKa
3akoH OMa U1l yyacTKa LIETIH.

125 S IeKTDIIECK https://lesson.edu.ru/lesson/0e6e5112-

crrpirecKoe edf6-4d1c-bed3-2149d0e7daba
CONPOTHUBIIEHUE
3aBHCUMOCTb CONPOTUBIICHUS

126 OJHOPOJAHOTO TPOBOTHUKA OT https://lesson.edu.ru/lesson/calceb71-
€ro JUIMHBI U IJIoIagn f05f-4ca0-8862-fa0c67b49486
MONEPEYHOT0 CEYEHUS

127 VY enpHOE CONPOTUBIICHUE https://lesson.edu.ru/lesson/calceb71-
BellecTBa. Pemenue 3amay f05f-4ca0-8862-fa0c67b49486
ITocnemoBarennsHOE,

128 https://lesson.edu.ru/lesson/76¢cdc7ce-
MapaLICIIbHOE, CMEIIAHHOe 3fec-47¢1-b403-3b906bc3cdee
COCIMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

129 HEKTOIECKIX LeNei https://lesson.edu.ru/lesson/76cdc7ce-

p Henen. 3fec-47¢1-b403-3b906bc3cdee
[TpaBuna Kupxroga
130 PelleHme sa1at https://lesson.edu.ru/lesson/76¢cdc7ce-
A 3fec-47¢1-b403-3b906bc3cdee
131 Pabora ayekTpudeckoro Toka. https://lesson.edu.ru/lesson/5a575f8b-

3akon Jlxoyns —Jlenma

7¢60-4088-86¢ee-59403eb3eat0
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https://lesson.edu.ru/lesson/009d68b8-

132} Koporkoe saubikanue 28d-4287-8355-43d7be8ac0e6
133 Pellerie 3ama https://lesson.edu.ru/lesson/5a575{8b-
HHCHHe 3akaq 7¢60-4088-86¢e-59403eb3ea60
MOMIHOCTD JAEKTPUIECKOTO
134 T https://lesson.edu.ru/lesson/5a575{8b-
ToKa. L Criobad MOIHOCTE, 7¢60-4088-86ee-59403e¢b3eab0
BbIJIEJIsIEMAsi HA PE3UCTOPE
135 P . https://lesson.edu.ru/lesson/4299a390-
CILICHHE 3alat 2bdd-459b-a20f-8ededde91293
O/1C u BHyTpEHHEE
136 < https://lesson.edu.ru/lesson/4299a390-
COTPOTHBIICHIE HCTORHHUIKA 2bdd-459b-a20f-8ededde91293
TOKa
137 Hcrouynnku Toka. Hanpsxenue https://lesson.edu.ru/lesson/Oe6e5112-
u JJ1C edf6-4d1c-bed3-2149d0e7daba
138 M « « https://lesson.edu.ru/lesson/d431£758-
OTHOCTL MCTORHIKA TOoKa d8a5-43¢2-b77f-bd2d2e749a3b
3axon Oma 11 nOoJIHOH
139 ( i) . https://lesson.edu.ru/lesson/3b66db43-
SAMKHYTOH) SJICKTPHHCCION 15¢7-4151-a165-aba9469d2450
LN
140 Pellere sanat https://lesson.edu.ru/lesson/3b66db43-
a 15e7-4151-a165-aba9469d2450
141 Konpaencarop B uenu https://lesson.edu.ru/lesson/009d68b8-
IOCTOSIHHOT'O TOKa 218d-4287-8355-43d7be8ac0e6
142 p https://lesson.edu.ru/lesson/009d68b8-
CHICHHE 3a1aq 218d-4287-8355-43d7be8ac0e6
Pemenue 3amau mo teme
143 S OO — https://lesson.edu.ru/lesson/879de01a-
oeTo HICKTPIHCe 958¢-41b5-961f-1df16£166361
TOK
144 Pemenne 3amad mo Teme https://lesson.edu.ru/lesson/879de01a-
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"[1oCTOSIHHBIN IEKTPUUECKUI

n

TOK

958e-41b5-9611-1df16£166361

145

Pemenue 3agay mo reme

"IIoCTOSIHHBIN MEKTPUYECKUI

TOK"

https://lesson.edu.ru/lesson/879de01a-
958e-41b5-9611-1df16f166361

146

O00011IeHIE U CUCTEMATU3AIIUS
3HaHuH 110 TeMe "I1oCTOSIHHBIN
ANEKTpUYECKUI TOK"

https://lesson.edu.ru/lesson/879de01a-
958e-41b5-9611-1df16f166361

147

DU3NYECKUN TPAKTUKYM I10
teme "M3mepenue CUibl TOKa U
HANPSDKEHUS B LIENH
MOCTOSTHHOTO TOKa TpU
ITOMOLUIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
prOopoB" unu "3HaKOMCTBO C
uupoBoit 1abopaTopueit mo
¢buzuke. [Ipumeps! n3mMepeHust
(bu3NYECKUX BETUYHH MIPU
MTOMOIIN KOMITBIOTEPHBIX
aTYUKOB"

148

@u3nYECKUil MPAKTUKYM I10
TeMe "Uccnenosanue
CMEIIIAaHHOTO COSIMHCHUS
pe3uctopoB" unu "M3mepenue
YAEIBHOTO COMPOTUBIICHUS
MIPOBOIHUKOB" WJIK
"WccienoBaHue 3aBHCUMOCTHU
CWJIBI TOKA OT HAMPSDKEHUS IS
JIaMIIbI HaKaJIuBaHuA"

https://lesson.edu.ru/lesson/76cdc7ce-
3fec-47¢1-b403-3b906bc3cdee



https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/879de01a-958e-4fb5-961f-1df16f166361
https://lesson.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee
https://lesson.edu.ru/lesson/76cdc7ce-3fec-47c1-b403-3b906bc3cdee

KonTponbhas pabota no teme

https://lesson.edu.ru/lesson/581de74f-

149 HO“CTO”HHHH DJICKTpHACCIIH 79ff-4de2-9che-332d92353985
TOK
DnexTpuyeckas IpoBOAUMOCTh
Pa3IUYHBIX BEIIECTB.

150 T https://lesson.edu.ru/lesson/e15b92e5-

JICKTP 0007-420e-a68b-c6105a5e0a53

MeTaJuIax.
CBepXIIpoBOIMMOCTh

151 [TonynpoBOAHUKOBBIE https://lesson.edu.ru/lesson/7a67a321-
MIPUOOPHI 93bd-4952-874¢-64f47fec7987

152 DNEKTPUUYECKNH TOK B https://lesson.edu.ru/lesson/7a67a321-
[OJIYIPOBOJHUKAX 93bd-4952-874¢c-64147fec7987
DJIEKTPUYECKUH TOK B

153 . e B . https://lesson.edu.ru/lesson/e15b92e5-
BAKYYME. DAKYYMHB! 0007-420¢-268b-c6105a5¢0a53
puOopbI
DNEeKTPUYECKHUM TOK B

154 pacTBOpax W pacriaBax https://lesson.edu.ru/lesson/e15b92e5-
3JIEKTPOJIUTOB. 3aKOHBI 0007-420e-a68b-c6105a5e0a53
@apanes U1 3JIEKTPOIn3a

155 DNEeKTPUYECKU TOK B rasax. https://lesson.edu.ru/lesson/1d7e7df6-
[Tna3zma 9e8f-4b7a-8358-a674c98a93bb
@u3nyecKuil NPaKTUKYM 110
teme "HaOmonenue
anektposn3a" win "M3mepenne

156 3aps/ia OJHOBAJIEHTHOTO HOHA" https://lesson.edu.ru/lesson/556¢b0a3-

umu "HccnenoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temnepatypbl" uian "CHstue

19d-4f3a-a0e4-2e3377629406



https://lesson.edu.ru/lesson/581de74f-79ff-4de2-9cbc-332d92353985
https://lesson.edu.ru/lesson/581de74f-79ff-4de2-9cbc-332d92353985
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.edu.ru/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb
https://lesson.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406
https://lesson.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406

BOJIbT-aMIIEPHOU
XapaKTePUCTUKU aroaa"

OKCIIEpUMEHT U TEOpUS B
HpolLecce NO3HaHUS IPUPOIBL.

https://lesson.edu.ru/lesson/013{886¢-

1
37 HaGmronenue u sxcriepuMeHT B 5¢27-4729-86€9-ea726710f582
¢buzuke
158 CrniocoObl n3MepeHus https://lesson.edu.ru/lesson/013f886¢c-
(U3HYECKUX BEIIUINH 5¢27-47a9-86e9-¢a726710f582
AGCOII0THAs M OTHOCUTEbHAS
159 T —— https://lesson.edu.ru/lesson/013f886¢-
0 ‘P P 5¢27-4729-86€9-a726710f582
M3UYECKUX BEJIMYUH
MonenupoBanue B pU3UKe.
Poxw u mecto pusuku B
160 (hopMHUPOBaHUK COBPEMEHHOMN https://lesson.edu.ru/lesson/013f886¢-
Hay4YHOW KapTHUHbBI MUDA, B 5¢27-47a9-86€9-ea726710f582
MPaKTUYECKOU JeATEIbHOCTH
oaen
PesepBubIil ypok. O60011eHIE
161 U CHCTEMATHAALLIS SHAMMIL 110 https://lesson.edu.ru/lesson/a24f4ac0-
" H | e56e-4463-8eee-201f99a2d48c
teme "Kunemaruka
PesepBHEIit ypok. O600mICHHE
162 U CHCTEMATHSALLS SHARHI 10 https://lesson.edu.ru/lesson/a24f4ac0-
s i e56¢-4463-8eee-201f99a2d48c
teme "/lunamuka
PesepBHbIit ypok. O600mIeHNE
163 1 CHCTEMATH3AIHS 3HAHMI 110 https://lesson.edu.ru/lesson/a24f4ac0-
reme "CraTika TBepIoro Tena” e56e-4463-8eee-201199a2d48¢
164 PezepHblit ypok. O0001eHne https://lesson.edu.ru/lesson/a24f4ac0-

U CHCTeMaTH3allksl 3HaHUM 110

e56e-4463-8eee-201199a2d48¢



https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
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https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c
https://lesson.edu.ru/lesson/a24f4ac0-e56e-4463-8eee-201f99a2d48c

TeMe "3aKOHbI COXPAHEHHUS B
MEXaHHKe"

PesepBHbIit ypok. O600mIeHNE
u cucreMarni3anus 3HAHHUH 110

https://lesson.edu.ru/lesson/c4cb7633-

165 | Teme "Octobat . ! 0 lalb-4¢34-9224-7c16e38f3329
MOJICKYJISIPHOKHHETHIECKOM
Teopun"
PesepBHbIit ypok. O600mIeHNE

166 Y CUCTEMAaTHU3alNs 3HAHUH 110 1 0 https://lesson.edu.ru/lesson/c4cb7633-
teMe "TepMoauHaMuKa. lalb-4¢34-9224-7c16e38f33a9
TemnnoBsie MamHb"
PesepBHbIit ypok. O6001IeHNE
Y cUCTEeMaTu3alus 3HaHUH 1o

167 TeMe "ArperaTHble COCTOSHUS 1 0 Lutps://lesson.edur/lesson/edch7633-

lalb-4¢34-9224-7¢16e38f33a9

BemiecTBa. Da3oBbie
nepexopr"
PesepBHbIit ypok. O6001IeHNE

168 Y CUCTEMATHU3aLNs 3HAHUH 110 1 0 hutps://lesson. eduru/lesson/879def -

958e-4fb5-961f-1df16f166361

Teme "DnekTpuyeckoe mnose"
PesepBHblit ypok. O60011eHne

169 Y CUCTEMATHU3aLMsl 3HAHUH 110 1 0 https://lesson.edu.ru/lesson/879de01a-
teme "[locTostHHBIN 958e-4fb5-961f-1df16f166361
ANEKTpUYECKUI TOK"
PesepBHbIil ypok. O6001eHIE

170 W CUCTEMaTHU3aIUs 3HAHUN 10 | 0 https://lesson.edu.ru/lesson/879de01a-
TeMe "ToKHU B pa3InyHbIX 958e-41b5-9611-1df16£166361
cpenax"

OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITIPOT'PAMME



https://lesson.edu.ru/lesson/c4cb7633-1a1b-4c34-9224-7c16e38f33a9
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11 KITACC

Ne

KoandyecTBO 4acoB

DJIeKTpOHHbIe U poBbIE

Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTebHbIC PeCypPChI
padoTsbI padoThI
B3aumoneiicteue
[IOCTOSAHHBIX MarHUTOB U https://lesson.academy-

1 MIPOBOJTHUKOB C TOKOM. 1 0 0 content.myschool.edu.ru/lesson/fdccd9b1 -
MarnutHoe noze. ['unoresa 85d5-4b89-bc99-132b7125f5ab
Awmrniepa
Bexrop MarHuTHOR
uHAyKuud. [puanun https://lesson.academy-

2 CYIEPITO3UIIMNA MATHUTHBIX 1 0 0 content.myschool.edu.ru/lesson/fdccd9b1-
nosned. JIMHuY MarHuTHOM 85d5-4b89-bc99-132b7125f5ab
WHIYKIUN
MaruuTtHoe noJse https://lesson.academy-

3 MPOBOJIHUKA C TOKOM. OTIBIT 1 0 0 content.myschool.edu.ru/lesson/1b3b2618-
Dpcrena 8de2-4b19-84dc-d973299{7555
Cuna Jlopenua, eé
HAIpaBJICHUE U MOAYJIb. https://lesson.academy-

4 JIBr>xeHue 3apssKeHHOU 1 0 0 content.myschool.edu.ru/lesson/96ee8397-
YacTHUIEL B OTHOPOJIHOM 4381-4c44-8cb0-d05ced38e562
MarHUTHOM T10JI€

https://lesson.academy-

5 Pentenue 3amau 1 0 0 content.myschool.edu.ru/lesson/2{8a2dd3-
9df2-489¢-8668-30{2336b2c43
https://lesson.academy-

6 Pa6ota cunel Jlopenua 1 0 0 content.myschool.edu.ru/lesson/2f8a2dd3-

9df2-489¢-8668-30f2336b2c43



https://lesson.academy-content.myschool.edu.ru/lesson/fdccd9b1-85d5-4b89-bc99-132b7125f5ab
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https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/96ee8397-4381-4c44-8cb0-d05ced38e562
https://lesson.academy-content.myschool.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43
https://lesson.academy-content.myschool.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43
https://lesson.academy-content.myschool.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43
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https://lesson.academy-content.myschool.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43

Cuita Amniepa, eé

https://lesson.academy-

7 content.myschool.edu.ru/lesson/ec908c2f-
HapaABIICHAE 1 MOLYJTb 7¢98-4e5¢-8a78-00776a02e99a

https://lesson.academy-

8 Penrenue 3anau content.myschool.edu.ru/lesson/eff1fc6e-

a4f3-44dd-b41e-da9354b398dd
[IpumeHeHue 3aKoHa
Anmepa. https://lesson.academy-

9 content.myschool.edu.ru/lesson/eff1fc6e-
UICKTPOH3MEPHTE b bIe a4f3-44dd-b4 1e-da9354b398dd
prOOpPEI

https://lesson.academy-
10 Pentenue 3anau content.myschool.edu.ru/lesson/2{8a2dd3-
9df2-489¢-8668-3012336b2¢43
MarauTHoOe MoJje B
S —— https://lesson.academy-

11 content.myschool.edu.ru/lesson/2{8a2dd3-
PeppomarHeTHKH, napa- u 9df2-489¢-8668-30£2336b2c43
JMaMarHeTUKHA
OcHOBHBIE CBOICTBA
epPOMATHETHEOE. https://lesson.academy-

12 content.myschool.edu.ru/lesson/2{8a2dd3-
Hpumenenne 9df2-489¢-8668-30£2336b2c43
(beppoMarHeTuKoB
PeleHHe 3a1a4 [0 TeMe https://lesson.academy-

13 " " content.myschool.edu.ru/lesson/2{8a2dd3-

Marnutroe nose 9df2-489¢-8668-30£2336b2c43
PelleHHe 32081 110 TeMe https://lesson.academy-
14 | " content.myschool.edu.ru/lesson/2{8a2dd3-
Marauthoe nose 9df2-489¢-8668-30£2336b2c43
OU3NYECKUI TPAKTUKYM I10 https://lesson.academy-
15 teme "HccienqoBanue content.myschool.edu.ru/lesson/1b3b2618-

MAar"iuTHOI'O ITOJIA

8de2-4bf9-84dc-d97329917555



https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a
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https://lesson.academy-content.myschool.edu.ru/lesson/1b3b26f8-8de2-4bf9-84dc-d973299f7555

MMOCTOSIHHBIX MAarHUTOB"
nnn "UccienoBanue
CBOMCTB (peppoMarHeTHKoB"
nnu "Ucciaenosanue
JICUCTBUS IOCTOSHHOTO
Mar"Hura Ha paMKy ¢ TOKoM"

OU3NYECKUI TPAKTUKYM I10
teme "M3mepenue cuibl
Awmmnepa" unu "U3yuenue
3aBHCHUMOCTH CHUJIbI AMIiepa

https://lesson.academy-

16 " content.myschool.edu.ru/lesson/ec908c2f-
OT CIUIBT TOKA ™ HITH 7¢98-4e5¢-8a78-00776a0ae99%a
"OnpeneneHre MarHUTHOM
WHIYKIIMYA HA OCHOBE
u3MepeHus cuiibl Amrepa"

SIBnenue
AICKTPOMArHATHOR https://lesson.academy-

17 content.myschool.edu.ru/lesson/87407413-
uryKigH. [oToK BekTopa 62d6-449b-9f1b-9fe9a3e79f52
MarHUTHOM MHAYKIIUH
SIC MHIyKIHH B https://lesson.academy-

18 content.myschool.edu.ru/lesson/43eb8d8b-
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TOKa. AMIUTUTYTHOE U
JICUCTBYIOIIIEE 3HAYCHHUE
CHUJIbI TOKA U HAIIPSKEHUS

content.myschool.edu.ru/lesson/a6b012b2-
f5a7-422¢-8894-a015b59671d6

https://lesson.academy-

53 Pentenue 3amau content.myschool.edu.ru/lesson/72b23327-

172d-4acf-bbe4-87384daab8c6
W neanpHbIid
TpaHcpopmaTop. https://lesson.academy-

54 [IpousBoacTBO, epenaya u content.myschool.edu.ru/lesson/72b23327-
notpebiieHue 172d-4acf-bbe4-87384daab8c6
AIIEKTPUYECKON IHEPTUHU
OKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa https://lesson.academy-

55 content.myschool.edu.ru/lesson/72b23327-
HCTIOL30BAHIA 172d-4acf-bbe4-87384daab8c6
AJIEKTPOIHEPIUH B
MMOBCEAHEBHOM KU3HU

https://lesson.academy-

56 Pemenune 3anau content.myschool.edu.ru/lesson/aa637{2f-
66af-447{-8732-8240d92ff7fc
https://lesson.academy-

57 Pemenue 3agau content.myschool.edu.ru/lesson/aa637{21-
66af-447f-8732-8240d92ff7fc

0O0001EeHuEe U
CHCTeMaTH3aI 3HAHHH 10 https://lesson.academy-

58 " content.myschool.edu.ru/lesson/aa637f21-
TeMe "ONIKTPOMArHHTHbIC G6af-447f-8732-8240d92ff7 fc
KoJieOanus"

DHINIECKHI TIPAKTHKYM 110 https://lesson.academy-
59 content.myschool.edu.ru/lesson/a96b17e9-

teme "HccienoBanue

840f-4bdf-beef-674c14a29b25
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MIEPEMEHHOT0 TOKa Yepes
H0CJIEI0BATEIBHO
COEJIMHEHHBIE KOHICHCATOP,
KAaTYLIKy U pe3ucTop’ Wiu
"UccnenoBanue paboThI
MCTOYHUKOB CBETA B IIETIN
[IEPEMEHHOT0 TOKa"

MexaHndecKye BOJHBI.

https://lesson.academy-

60 XapakTepucTUKU content.myschool.edu.ru/lesson/7478748d-
MEXaHUYECKHUX BOJIH 21d9-4510-9794-4e34255913¢3
CBoiicTBa MEXaHMUECKUX hitps://lesson.academy-

61 content.myschool.edu.ru/lesson/d9c¢24dda-
BOJH 4db0-4680-a468-54ad904d3597
3BvK. XapaKTCOUCTHKI https://lesson.academy-

62 K. Aap p content.myschool.edu.ru/lesson/52ea79ad-
3Byka 2fe2-4019-a1f0-9d97¢6bf7a0e
Wudpa3Byk u yabTpa3ByK. https://lesson.academy-

63 [IIymoBoe 3arpsi3HEHUE content.myschool.edu.ru/lesson/52ea79ad-
OKPY’KaIOIIEH Cpe/ibl 2fe2-4019-a10-9d97c6bf7ale

https://lesson.academy-

64 Penrenue 3anau content.myschool.edu.ru/lesson/52ea79ad-

2fe2-4019-a1f0-9d97c6bf7a0e
Pu3nyecKkuil NPaKTUKYM 110
teme "M3vueHme https://lesson.academy-

65 y . content.myschool.edu.ru/lesson/a96b17e9-
11apaMeTpoB 3BYKOBOH 840f-4bdf-beef-674c14a29b25
BOJIHEI"

DNEeKTPOMarHUTHbIE BOJIHBI. https://lesson.academy-
66 N3myuenune content.myschool.edu.ru/lesson/40078189-

SJICKTPOMArHuTHBIX BOJIH

df39-4175-91bb-6299362a6007
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OHeprus
AIIEKTPOMArHUTHBIX BOJIH.

https://lesson.academy-

67 Croi content.myschool.edu.ru/lesson/0d409867-
poncTsa 9c5e-45dd-829f-794¢h728760a
AJIEKTPOMArHUTHBIX BOJIH
[IIxana 3;1eKTpOMarHUTHBIX
ot TIDHMCHCHIE https://lesson.academy-

68 P content.myschool.edu.ru/lesson/7dbe3376-
”eKTpOMagHHTHHX BOJIH B 2511-4792-b66b-ea6dbd02d20b
TEXHUKE U OBITY
[IpuHIUIIBI paInOCBA3U U
TEJIEBUIECHUS.

P AlHONOKALLS https://lesson.academy-
69 5 a Tt content.myschool.edu.ru/lesson/7dbe3376-
/ICKTPOMArHHTHOE ) 2511-4792-b66b-ca6dbd02d20b
3arpsi3HEHUE OKPY KaroIIe
cpenbl
KOHThONBHAS DaGOTa 110 https://lesson.academy-

70 I')'K 5 p " content.myschool.edu.ru/lesson/7dbe3376-
Teme TROMCOARMA M BOJIHDL 2511-4792-b66b-ea6dbd02d20b
Cser. 3akoH https://lesson.academy-

71 MPSMOJIMHEITHOTO content.myschool.edu.ru/lesson/5dae2074-
paclpoCTpaHEeHUs CBETa 3342-4730-87¢4-bab7902220a4
Pemntenue 3aga4d Ha
IOMMEHCHIE 3aKOHA https://lesson.academy-

72 p . content.myschool.edu.ru/lesson/5dae2074-
TPAMOIMHCHHOTO 3342-4730-87¢4-bab7902220a4
pacnpoCcTpaHEeHUs CBETa
OTpameHHe ceera. IInockoe https://lesson.academy-

73 3epkasio. Cepuueckoe content.myschool.edu.ru/lesson/fea8001c-
3epKaJio 36db-41b4-8¢cb2-e961f51b6e65¢

74 [Ipenomnenue cBera. https://lesson.academy-

AOCOJIOTHBIN U

content.myschool.edu.ru/lesson/de4d3{f8-
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OTHOCHTEIBHEINA ITOKa3aTelIb
npenomienud. [lomHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIl yroa NOIHOTO
BHYTPEHHETO OTPAKEHUS

al5Sb-4de0-a7ec-32a172453bad

Pemnrenue 3agad Ha
MPUMEHEHNE 3aKOHOB

https://lesson.academy-

75 content.myschool.edu.ru/lesson/Oeadc9bc-
OTPAKCHIA U TIPETOMICHHA df68-4d88-a8ff-bc70bf2ed341
cBeTa
Xox 1y4yen B Ipu3Me.

https://lesson.academy-
Hucnepcus cera.
76 C . 5 content.myschool.edu.ru/lesson/8d43b657-
JIOPCHBIH COCTAB DEIOTO 17b4-4db2-9d58-dbb2e29a862¢
cBera. llBer
https://lesson.academy-
77 Jucniepcus ceera content.myschool.edu.ru/lesson/72a49497-
5374-4c2e-8¢9e-927eb25721d6
JInnzel. DokycHoe https://lesson.academy-

78 pacCTOSHUE U ONTUYECKas content.myschool.edu.ru/lesson/27¢714¢0-
CUJIa JIUH3HI cbda-48b1-84b3-4f6754fe6413
[TocTpoenue nzo0OpaxeHuit https://lesson.academy-

79 B JIMH3aX U UX CUCTEMaX. content.myschool.edu.ru/lesson/27¢714¢e0-
VYBennuenue JTUH3EI cbda-48b1-84b3-416754fe6413
Pemntenue 3agad Ha
HOCTDOCHHNE H306DaKCHII https://lesson.academy-

80 p p ’ content.myschool.edu.ru/lesson/97¢cb3a06-
TOyHACMBIX C IIOMOLIBIO 1893-4ac9-bb43-02£527319219
JIVH3

https://lesson.academy-
I'ma3 xak onTuueckas
81 content.myschool.edu.ru/lesson/97¢b3a06-

CHUCTEMa

1893-4ac9-bb43-02£527319219
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Pemenue 3anau. [Ipenesnst

https://lesson.academy-

82 MPUMEHUMOCTHU content.myschool.edu.ru/lesson/72a49497-
r€OMETPHUECKOM ONTHKH 5374-4c2e-8¢9e-927eb25721d6
@u3nYECKUil MPAKTUKYM I10
teme "H3mepenue
TIOKA3aTeNs IPETOMICHUS e

83 " " content.myschool.edu.ru/lesson/de4d3f8-
crexna” uim “Tlonysenne al5b-4de0-a7ec-32a172453bad
HN300pakKeHHS B CUCTEME U3
MJIOCKOTO 3e€pKayia v JIMH3bI"

OU3NYECKUI TPAKTUKYM I10
teme "MccaemoBanue
3aBUCUMOCTH (OKYCHOTO
https://lesson.academy-

84 PACCTOARHA OT Betectsa content.myschool.edu.ru/lesson/27¢714¢0-
(Ha MpHMEpe KU KHX cbda-48b1-84b3-4f6754fe6413
nuH3)" unn "U3Mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaronIMX JUH3"

CKOPOCTB CBETa H METOMEI https://lesson.academy-

85 content.myschool.edu.ru/lesson/72a49497-

e M3Meperui 5374-4c2e-89e-927eb25721d6
https://lesson.academy-
[TonepedHOCTh CBETOBBIX

86 content.myschool.edu.ru/lesson/2d219692-
sou. Honspusauus ceera 8259-4faf-b1 1a-2e48d8b487el

https://lesson.academy-

87 Pentenue 3amau content.myschool.edu.ru/lesson/fa28ea3a-
b816-48d7-863d-fcdc060b6165
https://lesson.academy-

88 WnTepdepenus ceeta content.myschool.edu.ru/lesson/72a49497-
5374-4¢c2e-8e9e-927eb25721d6

89 KorepeHTHBIE HICTOUHHUKH. https://lesson.academy-
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90 Pemenue 3amau content.myschool.edu.ru/lesson/72a49497-
5374-4c2e-8e9e-927e¢b25721d6
Mprvesecrme https://lesson.academy-

91 content.myschool.edu.ru/lesson/72a49497-
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92 Hudpaxuus ceeta content.myschool.edu.ru/lesson/fa28ea3a-
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93 VcioBue HAOIIONEHAS content.myschool.edu.ru/lesson/fa28ea3a-
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94 Pemenne 3amau content.myschool.edu.ru/lesson/2d219692-

8259-4faf-b11a-2¢48d8b487¢l
CBETOBLIC SBICHIS B https://lesson.academy-

95 content.myschool.edu.ru/lesson/0300a142-
fpupone 16a2-4909-9139-97d2aaf66121
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Pu3nyeckuil MPakKTUKYM I10
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97 Iu(paKIuH, content.myschool.edu.ru/lesson/8d43b657-
uHTepdEpeHINU 1 17b4-4db2-9d58-dbb2e29a862¢
noJisipu3anuu ceera”
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Teme «OnTHKaY
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FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKON MEXaHUKH.
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99 3aKOHBI AJIEKTPOIUHAMUKHI content.myschool.edu.ru/lesson/42¢25f5d-
M IIpUHLAII 3e4b-4090-80b3-2cca2faec90aa
OTHOCHUTEIILHOCTH
TloCTyJIaTH! CHEIHATHHOM https://lesson.academy-

100 content.myschool.edu.ru/lesson/42¢25f5d-
TCOPHH OTHOCHTETLHOCTH 3e4b-4090-80b3-2cca2fac90aa
[IpocTpancTBEHHO-

BPEMEHHOW MHTEPBAI.
[TpeoOpaszoBanus Jlopenua.
N ——— https://lesson.academy-

101 content.myschool.edu.ru/lesson/88254104-
OTHOCHTENLHOCTE 54f3-40fc-be6a-ab865¢7fad28
OJIHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpaIICHUE TJTUHBI
DHEPIHA H HMITYIIBC https://lesson.academy-

102 Z content.myschool.edu.ru/lesson/893de7ca-
PEIITHBHCTCKON HaCTHIIb! 67a1-479d-9260-bf7153bf0e95
CBs13b MaccChl ¢ SHEPTHEH U

https://lesson.academy-
HUMITYJTIHCOM

103 . content.myschool.edu.ru/lesson/893de7ca-
PEATHBHETCHON HACTHIS. 6721-479d-9260-b{7153bf0e95
DHeprust NoKos
@uU3NYECKH MPAKTUKYM I10
teme "Onpenenenue https://lesson.academy-

104 AMITYyJIbCAa U SHEPTUH content.myschool.edu.ru/lesson/893de7ca-

PENSATUBUCTCKUAX YaCTHUI]
(o ororpadusim TpekoB

67a1-479d-9a60-bf7153bf0e95



https://lesson.academy-content.myschool.edu.ru/lesson/f5e1b23d-2e35-485e-80bf-86c793030a8f
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa
https://lesson.academy-content.myschool.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28
https://lesson.academy-content.myschool.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28
https://lesson.academy-content.myschool.edu.ru/lesson/88254f04-54f3-40fc-be6a-ab865e7fad28
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-content.myschool.edu.ru/lesson/893de7ca-67a1-479d-9a60-bf7153bf0e95

3apAKCHHBIX YaCTHUIL B
MarHuTHOM ToJe)"

PaBHOBecHOE TEIIOBOE

https://lesson.academy-

105 content.myschool.edu.ru/lesson/893de7ca-
HsyHerme 6721-479d-9a60-bf7153bf0e95

https://lesson.academy-

106 3akoH cMeleHus Buna content.myschool.edu.ru/lesson/893de7ca-
67a1-479d-9a60-bf7153bf0e95
https://lesson.academy-

107 Prmoresa M. Tlranka o content.myschool.edu.ru/lesson/7fe7dc51-

KBaHTaX. POTOHEI 3ceb-4c2¢-b167-66990568868a
HEpIHs W HMITYITEC https://lesson.academy-

108 content.myschool.edu.ru/lesson/7fe7dc51-
(orona 3ceb-4c2¢-b167-66990568868a
®otoadpdext. OmbiTor A. T https://lesson.academy-

109 CroJjieToBa. 3aKOHBI content.myschool.edu.ru/lesson/f3823¢52-
dorosdderra d4d5-4445-82¢a-67241847dcc3
VYpaBHeHHne DWHIITEIHA

https://lesson.academy-
110 ',[,UH (bOToa(b(beKTa'" content.myschool.edu.ru/lesson/98b3{99b-
Kpacnas rpasmia dbed-4b8a-b1b1-83069278889
dororddekra
Jasnenue ceera. OnbIThI I1. e

111 content.myschool.edu.ru/lesson/a799bcf0-
H. Jicbenesa 0a3c-44aa-8985-840db0f02a78
Pu3nyeckuil MPaKTUKYM 110
teme "H3mepenue
HocTosiHHoM TIanKa Ha https://lesson.academy-

112 content.myschool.edu.ru/lesson/f116b532-

OCHOBE HCCIEI0OBAHUSI
dbotordpdexra" nmm
"UccaenoBanue

ead2-4ab2-b68a-352bf8058e31
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yepes CBETOANO] OT
HanpspkeHus"
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113 pasMepbl 001acTH content.myschool.edu.ru/lesson/b3de9deb-
JTOKaIu3anuu ,I[BH)I(YHIGI;'ICH c54d-41db-910f-f6cef349ad87
YaCTHUIIBI
KOpIIy CKy/INPEO-BOMHOBOM https://lesson.academy-

114 content.myschool.edu.ru/lesson/b3de9deb-
Ay ¢54d-41db-910f-fcef349ad87

https://lesson.academy-

115 BoimoBbIe CBOMCTBA YaCTHIL content.myschool.edu.ru/lesson/b3de9deb-

¢54d-41db-9101f-f6cef349ad87
B — https://lesson.academy-

116 content.myschool.edu.ru/lesson/b3de9deb-
Kpucraiax ¢54d-41db-910f-f6cef349ad87
Crnienu¢uka u3mepeHuit B
MHEKDOMEDE. COOTHOMICHH https://lesson.academy-

117 . . content.myschool.edu.ru/lesson/6d451¢14-
HCOTPEACTICHHOCTEH dbel1-4163-9831-8ef5dd26b0a0
['eitzenbepra

https://lesson.academy-
Pemenue rpadguueckux

118 content.myschool.edu.ru/lesson/6d451¢14-
saad dbel-4163-9831-8ef5dd26b0a0

https://lesson.academy-

119 Pemenue pacu€THbix 3a1a4 content.myschool.edu.ru/lesson/6d451¢14-

dbc1-4163-9831-8ef5dd26b0a0
KonrpomnbHas padora mo https://lesson.academy-
120 temaM: "Ocuosrl CTO", content.myschool.edu.ru/lesson/6d451c14-

"KopnyckyasipHO-BOJTHOBOM
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nyanu3m"

OmnbITHI 110 HUCCIICAOBAHHUIO
CTPOCHUA aTOMaA.

https://lesson.academy-

121 . content.myschool.edu.ru/lesson/970660f2-
TIARCTapHas MOAEIL aToMa c31e-48f5-b2f6-ebc59cabf826
Pezepdopna
https://lesson.academy-
122 [Toctynatel bopa content.myschool.edu.ru/lesson/e1799a2f-
ac92-44e7-a484-2abcafa47281
Bunsl cnektpoB. CriekTp https://lesson.academy-

123 YPOBHEW 3HEPTrUU aTOMA content.myschool.edu.ru/lesson/e1799a2f-
BOJIOPO/IA ac92-44e7-a484-2abcafad7281
CnoHTaHHOE U https://lesson.academy-

124 BBIHYKJICHHOE U3IIy4YCHHE content.myschool.edu.ru/lesson/e1799a2f-
CBeTa ac92-44e7-a484-2abcafa47281

https://lesson.academy-

125 Jlazep content.myschool.edu.ru/lesson/e1799a2f-

ac92-44e7-a484-2abcafa47281
Hyxnonnas mozens siapa
I'eiizenbepra-lBaneHKo. https://lesson.academy-

126 3apsii 1 MaccoBOE YKCIIO content.myschool.edu.ru/lesson/4edd0754-
sapa. U30Tomsl. 9b4f-459b-acc2-221a6d76€9d2
PangnoakTHBHOCTE
DHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie CUbL.

Hedext maccsl sapa. https://lesson.academy-
127 SnepHble peakiuu. content.myschool.edu.ru/lesson/4edd0754-

SInepHble peakTopsl.
[Tpo6Guems! ynpaBiisieMoro
TEPMOSIIEPHOTO CUHTE3A.

9b4f-459b-acc2-221a6d76e9d2



https://lesson.academy-content.myschool.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826
https://lesson.academy-content.myschool.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826
https://lesson.academy-content.myschool.edu.ru/lesson/970660f2-c31e-48f5-b2f6-ebc59cabf826
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281
https://lesson.academy-content.myschool.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.academy-content.myschool.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.academy-content.myschool.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.academy-content.myschool.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.academy-content.myschool.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.academy-content.myschool.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2

DKOJIOTHYECKHE ACIIEKTHI
pa3BUTHS SAEPHOMN
SHEPTEeTUKHU

3aKOH paIMOAKTUBHOTO
pacniaga. CBoiicTBa

HOHU3UPYIOLIETO https://lesson.academy-

128 n3nydeHus. Bnusaaue content.myschool.edu.ru/lesson/a33f0289-
PaavOaKTUBHOCTH HA fc13-475¢-9003-611ac290d0b5
’KUBBIE OpPTraHU3MBbl.

Jo3umerpus

@uU3HYECKH MPAKTUKYM T10

TeMme "Uccnenosanue

CIICKTPA PASPEIEHHOTO https://lesson.academy-

129 content.myschool.edu.ru/lesson/e1799a2f-
ATOMApHOTo BOAOPOAa H 8c92-44¢7-484-2abcafad 7281
MU3MEPEHHE MOCTOSTHHOMN
Punbepra”

OU3NYECKUI TPAKTUKYM I10
Teme "HccaenoBanue
pPaZoaKTUBHOTO (JOHA C https://lesson.academy-

130 HCIIOIb30BAaHUEM content.myschool.edu.ru/lesson/a33{0289-
nosumertpa" unu "UsyueHue fc13-475¢-9003-611ac290d0b5
IOTJIONICHMS OeTa-9aCTHI]
amoMuHuem"

Mertoabl peructpauuu u
HCCIICIOBAHUS
AICMEHTAPHEIX JACTHL, https://lesson.academy-
131 content.myschool.edu.ru/lesson/4f179f30-

OyHIaMEHTAIbHBIE
B3aUMOJICUCTBUSA. bapnoHsbl,
ME30HEI U JICIITOHEL.

c88e-4392-b561-d71a0638d388
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IIpencraBnenue o
CrangapTHOM MOJEIH.
KBapk-riatoonHnas Mojienb
aJIpOHOB

du3uka 3a npeaenamu
CraHmapTHOM MOJIEITH.

https://lesson.academy-

132 Témnas Matepusi U TEMHAs content.myschool.edu.ru/lesson/9ce69233-
sHeprus. EquHCTBO 8863-4b35-8c7d-a8af70fccc2b
(U3UYECKON KapTUHBI MHPA
Orarbl pa3BUTHA https://lesson.academy-

133 aCTPOHOMHUU. 3HAUYCHHE content.myschool.edu.ru/lesson/db311e81-
ACTPOHOMHH ab8d-4f3a-af73-132{f388d720
IIpuMeHUMOCTB 3aKOHOB
bu3uKY 151 OObSICHEHUS
IPHPOEL KOCMUYECKHX https://lesson.academy-

134 content.myschool.edu.ru/lesson/db311e81-
obbextos. MeTon! ab8d-4f3a-af73-F32fF388d720
ACTPOHOMUYECKHUX
HUCCIIEIOBAHUN
CoBpeMeHHbIE ONITHYECKUE
TEJIECKOIIBI, https://lesson.academy-

135 PaaroOTENECKOIIBI, content.myschool.edu.ru/lesson/db311e81-
BHeaTMochepHast ab8d-4f3a-af73-f32{f388d720
aACTPOHOMUS
Bup 3Bé31HOr0 HEbAa.

Co3Be3 IS, APKUE 3BEITEL, https://lesson.academy-

136 content.myschool.edu.ru/lesson/db311e81-
[UTAHCTRL, HX BHIMOC ab8d-4f3a-af73-f32ff388d720
JIBIDKEHUE

137 ConHeyHas cucTeMa. https://lesson.academy-

Comnre. ConHeunas

content.myschool.edu.ru/lesson/50¢cf1623-
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aKTUBHOCTE. McTOUHHK
sHepruun CoJiHIa v 3BE311

1238-4568-81d0-949e337550¢4

3BE3bI, NX OCHOBHEIE

https://lesson.academy-

apaKTEPUCTUKU.

138 Xapaitept T:/I 1 . content.myschool.edu.ru/lesson/50¢f1623-
Jluarpamma " CriekTpais HelH 1a38-4568-81d0-949¢337550e4
KJIACC — CBETUMOCTE"
3Be3 bl IIABHO https://lesson.academy-

139 content.myschool.edu.ru/lesson/50¢cf1623-
TOCICA0BATCILHOCTH 1238-4568-81d0-949¢337550e4
BnyTtpenHee cTpoeHue
3B&311. CoBpeMEHHbIE
IPeIICTABIICHIS O https://lesson.academy-

140 pedl content.myschool.edu.ru/lesson/50cf1623-
MPOUCXOAVICHII 1a38-4568-81d0-949¢337550e4
sposrrorii COJTHIA U 3BE3L.

Drarbl XA3HU 3BE3]
Mneunsiit [IyTe — Hama
lanmaktuka. TUIbI rajlakTUK https://lesson.academy-
141 e ' ' content.myschool.edu.ru/lesson/50cf1623-
CPHBIC IBIBL B A/pax 1238-4568-81d0-949¢337550e4
FaJIaKTUK
Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab66ma hitps://lesson.academy-
142 - E ’ ’ content.myschool.edu.ru/lesson/50cf1623-
COpHA BOJIBILIOTO B3PHIBA. 1238-4568-81d0-949¢337550e4
PennkroBoe u3nyueHue
Macmrabnas cTpykTypa https://lesson.academy-

143 Bcenennoi. content.myschool.edu.ru/lesson/50cf1623-
MerTtaranakTuka 1a38-4568-81d0-949e¢337550e4
Hene LS HHbLE IDOGIeMEL https://lesson.academy-

144 P p content.myschool.edu.ru/lesson/50cf1623-

ACTPOHOMHHU

1a38-4568-81d0-949¢337550e4
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@u3nYeCKHil MPAKTUKYM IO
teme "HabGmronenus
3BE3IHOIO HEDA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM
KOMITbIOTEPHBIX
MPUIIOKEHUIN IS
OTIPEICTICHUS TTOJIOKEHUS

https://lesson.academy-

145 HeOECHBIX 00BEKTOB Ha content.myschool.edu.ru/lesson/a33{0289-
KOHKPETHYIO JaTy: fc13-475¢-9003-611ac290d0b5
OCHOBHEBIE CO3BE3IHS
CeBepHoro noaymapus u
SpKHE 3BE3bI" WIH
"HaOnroaeHus B TEIECKOII
JlyHbl, ianer,

TYMAaHHOCTEH U 3BE3AHBIX

CKOTuTeHUI"

O6o0meHue u

CHCTEeMAaTH3alMs 3HAaHUH.

Ponp ¢usuku u

ACTPOHOMMH B https://lesson.academy-

146 3KOHOMHYCCKOH, content.myschool.edu.ru/lesson/0797817a-
TEXHOJIOTHYECKOH, 830d-4812-8829-d3tb0d758dea
COLIMAJIBLHOM M ATUYECKOU
chepax nesTeNbHOCTH
yeJioBeKa
0O00011eHne U https://lesson.academy-

147 CUCTEMAaTH3aIys 3HaHUH. content.myschool.edu.ru/lesson/0797817a-

Pons u mecTo puzuku u

830d-4812-8829-d3fb0d758dea
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aCTPOHOMUH B
COBPEMEHHON HAy4YHOM
KapTUHE MUpa

O6006menne u
cUCTeMaTH3aIls 3HAHUMN.
Pounb pusmnueckoit Teopun B
bopMHUpOBaHUH
MPEJICTaBICHUIN O

https://lesson.academy-

148 (U3UYECKON KapTHHE MDA, content.myschool.edu.ru/lesson/0797817a-
MECTO (PU3UUECKOM 830d-4812-8829-d3fb0d758dea
KapTUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O MIPUPOJIE
O060061IEHNE U https://lesson.academy-

149 cUCTeMaTu3alus 3HaHuH 110 content.myschool.edu.ru/lesson/a33{0289-
teme "KunemaTtuka" fc13-475¢-9003-611ac290d0b5
O060061IEHNE U https://lesson.academy-

150 CHUCTEMAaTHU3alMs 3HAHUH 110 content.myschool.edu.ru/lesson/a33{0289-
teMme "Kunemaruka" fc13-475¢-9003-611ac290d0b5
O0001eHne n https://lesson.academy-

151 CUCTEMAaTH3alMs 3HaHUH 110 content.myschool.edu.ru/lesson/a3310289-
teme "JluHamuka" fc13-475¢-9003-611ac290d0bS
O0600mmenue u
CUCTeMAaTH3aIHsl 3HAHUH 110 hitps:/lesson.academy-

152 e content.myschool.edu.ru/lesson/a33f0289-
Tee TLTATHI TEepAoTo fc13-475¢-9003-611ac290d0b5
Tena

153 O060061IEHNE U https://lesson.academy-

cUCTeEMaTHU3alus 3HaHUU 10

content.myschool.edu.ru/lesson/a33f0289-
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TeMe "3aKOHbI COXpPAHEHUS
B MEXaHHKE"

fc13-475¢-9003-611ac290d0b5

O060061EeHNE U
CUCTEMAaTHU3aIus 3HaHUU 1O

https://lesson.academy-

154 Teme "OCHOBBI content.myschool.edu.ru/lesson/a33{0289-
MOJICKYJISIPHO- fc13-475¢-9003-611ac290d0b5
KMHETUYECKON Teopun"

O060061EHNE U
cUCTeMaTH3aIHs 3HAHUH 110 hifps:/lesson.academy-

155 - content.myschool.edu.ru/lesson/a33{0289-
Teme =1 CpMOZMHAMHKA. fc13-475¢-9003-611ac290d0b5
TeruioBeie MarMHb"

O060061IEHNE U
cUCcTeMaTu3alus 3HaHuH 110 https://lesson.academy-

156 Teme "ArperaTHbie content.myschool.edu.ru/lesson/a33f0289-
COCTOSTHHSI BEIIISCTBA. fc13-475¢-9003-611ac290d0b5
dazoBble Iepexobl"

O060061IEHNE U
CHCTEMATH3aIA 3HAHH 10 https://lesson.academy-

157 "y content.myschool.edu.ru/lesson/50cf1623-
Teme “ojekTprteckoe 1238-4568-81d0-949¢337550e4
mosie"

O060061IeHNE U
CHCTEMATH3ALNAS 3HAHHI 1O https://lesson.academy-

158 " N content.myschool.edu.ru/lesson/50cf1623-
TeMe THIOCTOAMHBII 1238-4568-81d0-949¢337550¢4
ANEKTPUIECKUH TOK"

O060061IeHNE U
CHCTEMATH3AINS 3HAHHH 1O https://lesson.academy-

159 - content.myschool.edu.ru/lesson/50cf1623-
TeMe L OKI B PasiiHHBIX 1238-4568-81d0-949¢337550e4
cpenax”

160 000011eHuE U https://lesson.academy-
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cucTeMaTH3aIus 3HaHuH 110
TeMme "MarautHoe noJe"

content.myschool.edu.ru/lesson/162cae8b-
2de9-40e7-a43e-5e¢70303154b0

Pe3epBHbIii ypOK.
O6006menne u

https://lesson.academy-

161 CUCTEMAaTU3alus 3HaHUH 110 content.myschool.edu.ru/lesson/162cae8b-
Teme "DIeKTpOMarHuTHast 2de9-40e7-a43¢-5¢70303154b0
UHIYyKIUA"

Pe3epBHbIii ypoOK.
O06o0meHue u https://lesson.academy-

162 CUCTEMAaTU3als 3HaHUH 110 content.myschool.edu.ru/lesson/162cae8b-
TeMme "MexaHn4decKue 2de9-40e7-a43¢-5¢70303154b0
KojeOaHus"

Pe3epBHbIii ypoK.
O6o0mmeHne u https://lesson.academy-

163 CUCTEMAaTU3als 3HAaHUH 110 content.myschool.edu.ru/lesson/162cae8b-
TeMe "DIeKTpOMarHUTHBIC 2de9-40e7-a43e-5¢70303154b0
KonebaHus"

Pe3epBHbIii ypoK.
O6o0mmeHne u https://lesson.academy-

164 CUCTEMAaTU3alus 3HaHUH 110 content.myschool.edu.ru/lesson/162cae8b-
Teme "MexaHndeckue u 2de9-40e7-a43e-5¢70303154b0
AJIEKTPOMATrHUTHBIE BOJTHBI"
gﬁgzgzljzeygm{' https://lesson.academy-

165 . content.myschool.edu.ru/lesson/162cae8b-
CHCTEMATHSAHA SHAHMIH TTO 2de9-40¢7-a43¢-5¢70303154b0
teme "OnTuka"

Pe3epBHblii ypoK. https://lesson.academy-
166 O0o0061IcHNE U content.myschool.edu.ru/lesson/162cae8b-

cUCTeEMaTHU3alus 3HaHUU 10

2de9-40e7-a43e-5¢70303154b0
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Teme "Ocuosel CTO"

PesepBHBIN yPOK.
O06o001menue u

https://lesson.academy-

167 cucTeMaTH3aIus 3HaHu# 110 1 0 content.myschool.edu.ru/lesson/162cae8b-
TeMe "K()pr[y(;KyJ'[;[pH()- 2de9-40e7-a43¢e-5¢70303154b0
BOJTHOBOM JTyanu3m"

Pe3epBHbIii ypOK.
O6o6meHHe 1 https://lesson.academy-

168 . 1 0 content.myschool.edu.ru/lesson/162cae8b-
CHCTEMATHIAIIA SHAHUHI TO 2de9-40e7-a43e-5¢70303154b0
teme "dusnka aroma"

Pe3epBHbIii ypOK.
O0o06IeH e U
CHCTEMaTH3aIA 3HAHH 10 https://lesson.academy-
169 Tene "DIBHKA ATOMHOIO 1 0 content.myschool.edu.ru/lesson/162cae8b-
2de9-40e7-a43e-5¢70303154b0
s/ipa ¥ DJIEMEHTAPHBIX
qacturl”
Pe3epBHbIii ypoOK.
O0o0061IeHNE U https://lesson.academy-

170 cucTeMaTH3aIusg 3HaHu# 110 1 0 content.myschool.edu.ru/lesson/162cae8b-
TeMe "DIIEMEHTHI 2de9-40e7-a43e-5¢70303154b0
acTpopuzuku"”

OBIIEE KOJIMYECTBO HACOB 170 16

[10 ITPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» dusuka, 10 kimace/ I'paués A.B., IToroxes B.A., Canenkuii A.M., bokos
I1.1O., O6miecTBO C orpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeIbCKUiA LICHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «3maTenbcTBo
«IIpocsemenue»

» Gusuka, 11 kinacc/ I'paués A.B., [Toroxkes B.A., Canenkuit A.M., bokos
[1L.}O., O6uiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M31aTenbCKkuid LEHTP

«BEHTAHA-I'PA®y»; AxunonepHoe o61iecTBo «M31aTenscTBo

«IIpocsemenue»

®wusuka : 10-i1 kinacc : 6a30BbId U yriIyOJIeHHBIN YpOBHHU : yueOHuk / I". 5.
Msxumies, b.b. byxosnes, H.H. Cotckwuii; mox pea. H.A. [TapdhentbeBoid. - 10-

e u3l., crep. - Mockaa : IIpocsemenue, 2023. - 432 c. : un. - (Knaccuueckuit

Kypc).

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

https://lesson.edu.ru/

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://lesson.edu.ru/



Ipunooicenue 1

®opmMbl yuéTa padodeil NporpaMMbl BOCIIUTAHUS
B pa0o4eil nporpamme no pusnke
Pabouas nporpamma Bocniutanuss MAOY COLI Ne 7 peanuzyercs, B TOM YUCIE

Y Yepe3 MCMOJIb30BAHUE BOCIIUTATEILHOTO NOTEHIMANIA YPOKOB (PU3UKH.

Ota paboTa OCYLIECTBISAETCS B CIAEAYIOMUX GOpMaX:
noOyXJieHne o0yyaroumxcs coONoAaTh Ha YpOKE OOMIETPUHATHIE HOPMBI
MOBE/ICHUS, MIpaBUia OOIEHUSI CO CTAPIIUMHU (IIEAATOTUYECKUMU PAOOTHUKAMM )
U CBEPCTHUKaMHU (0OyYarOIIMMHCS), NPUHIUMNBI YYEOHON JUCHUIUIUHBI U
CaMOOpraHu3aluy.
IpUBJIEUYECHUE BHUMAHUs 00Yy4YarOLMXCsl K [IEHHOCTHOMY acIleKTy M3y4aeMbIX Ha
YPOKax IPEIMETOB, SBJICHUH, COOBITHHA Yepes:
oOpalieHre BHUMAaHUS Ha HPABCTBEHHbIE ACMEKTbl HAayUHBIX OTKPBITHH,
KOTOpbIE M3Yy4alOTCs B JAHHBII MOMEHT Ha YPOKE; Ha YUEHbIX, CBSI3aHHBIX
C M3yYaeMbIMU B JaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPBIA OHU
BHEC/IM B pPa3BUTHE HAIlleH CTPaHbl U MHUpa, Ha JOCTOWHBIC MOAPAKAHUSA
MPUMEPHI UX JKU3HU, HA MOTUBBI UX MOCTYIIKOB,
UCTIOJb30BAHME Ha YypoKax HH(OpMaIuM, 3aTparuBarolieil Ba)KHBIC
COLIMANIbHBIE, HPABCTBEHHBIE, STHYECKUE BOMPOCHI
UCTIONh30BAHNE BOCHUTATENBHBIX BO3MOXKHOCTEH  COIEp)KaHUs  y4eOHOro
npeamera A (popMHUpPOBaHUS Y OOYYAIOIIUXCA POCCUUCKUX TPATUIIMOHHBIX
TYyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 Mmoadop
COOTBETCTBYIOIUX MPOOIEMHBIX CUTYaLMH JUIsl 0OCYkKI€HUs B Kilacce, 00BEKTOB
ISl BBITIOJIHEHUSL.
MHULIMMPOBAaHUE 00CYkIEHUH, BBICKAa3bIBAaHUI CBOETO MHEHHS, BEIPAOOTKU CBOETO
JMYHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM COOBITUSM, SIBIICHUSIM.
dbopMUpOBaHME 3HAHUW W TPUHATHE CBOEH POCCHMCKOW Tpa)JTaHCKOU
UJCHTUYHOCTH B TOJUKYJIBTYPHOM W MHOTOKOH(ECCHOHAIHLHOM POCCHUHCKOM
00111eCTBE, B MUPOBOM COOOILIECTBE.
COONIOZICHUE TIPaBWJIA JIMYHOW W OOIIECTBEHHON O€30MacHOCTH, B TOM YHUCIIEC
0e30macHOro NoBeIeHus B ”HGOPMAIIMIOHHOM Cpeie.
pa3BUTHE CIIOCOOHOCTH aIaiTHPOBATHCSA K CTPECCOBBIM CUTYAllMsIM B OOIICHHH,
B Pa3HBIX KOJUIEKTHMBAX, K MEHSIOIIUMCS COIHAIbHBIM, MH(POPMALMOHHBIM H
TIPUPOTHBIM YCIOBHUSIM.
JEMOHCTpAIIHsI HABBIKOB PeIIEKCHU CBOETO (PU3UIECKOTO U TICHXOJIOTHIECKOTO
COCTOSIHUS, COCTOSIHUSI OKPY’KalOIUX JIOAEH C TOYKM 3pEeHHs 0Oe30MacHOCTH,
CO3HATEJILHOT'O YIPABJICHUS CBOUM AMOLMOHAIBHBIM COCTOSTHUEM.
BBIPQ)KEHUE II03HABATENBHBIX HMHTEPECOB B PA3HBIX IMPEAMETHBIX OOJACTIX C
Y4ETOM CBOUX CIIOCOOHOCTEH, TOCTHKCHHIA.
o0yajaHie MPEICTaBICHUEM O HAy4YHOM KapTHHE MHUpPA, AOCTHKEHUM HayKu U
TE€XHUKH, apryMEHTHPOBAHHO BBIPAXKAIOIIUX I[MOHMMAaHUE 3HAUYEHUS HAYKH B



KU3HM  POCCHHCKOro 00ImecTBa, B OOECIEYEeHHH €ro Oe30IacHOCTH,
T'YMaHUTaPHOM, COIMAIbHO-3KOHOMUYECKOM pa3BUTUU Poccum.
JEMOHCTpAIIMS HABBIKOB KPUTHUYECKOTO MBIIUICHHSI, ONPECIICHIE JTOCTOBEPHOM
Hay4YHOH WH()OPMAIINU ¥ KPUTHKHM aHTHHAYYHBIX TPEJACTABICHUN.
pa3BUTHE U MPUMECHEHUE HABBIKOB HAOJIOCHHU, HAKOIJICHHUS M CHCTEMATH3aIuU
(aKkTOB, OCMBICIICHHS OIBITA B €CTECTBEHHOHAYYHOW OO0JACTH TIO3HAHHMS,
HCCIICIOBATEIILCKOM IeITEITHHOCTH.
y4acTHe B JKU3HHU IIKOJIBI (B TOM YKCJIC CaMOYIIPaBJICHUE), OPUCHTHPOBAHHBIN Ha
y4acTHe B COIMAIBHO 3HAYUMOM JIEATEIIBHOCTH.
BKIIFOUEHUE B YPOK HWIPOBBIX TMPOIEIYp, KOTOpPBIC ITOMOTAIOT IOAICPKATh
MOTHUBAIMIO OOYYarOIIUXCS K MOMYYCHHUIO 3HAHWH, HATAKUBAHUIO MMO3UTHBHBIX
MEKJIMYHOCTHBIX ~ OTHOIICHWA B  KJIacce, IOMOTAlOT  YCTaHOBJICHHUIO
T00posKenaTenbHON aTMochepsl BO BpeMsl ypoKa.
NPUMEHEHHE Ha YpPOKE HWHTEPAKTUBHBIX (GOPM pPaOOTHI, CTUMYJIHPYIOIINX
M03HABATEIHHYIO0 MOTHUBAIHIO 00YJIarOIINXCSI.
MIPUMEHEHHUE TPYNIOBOM pabOThl WM pabOTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT
pPa3BUTHIO HAaBBIKOB KOMAHIHOW pabOTBl M B3aUMOJCHCTBHIO C JPYyTAMHU
00yYarouMMUCH.
BEIOOD M WCIOJNB30BaHWE HA YpPOKaxX METOJIOB, METOAMK, TEXHOJOTHH,
OKa3bIBAIONINX BOCHHUTATEIHLHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBUH C
BOCIHTATEIbHBIM HIEATIOM, LEIBIO M 331a9aMU BOCIIMTAHUS:

METOJIbI KOHTPOJISI 1 CAMOKOHTPOJIS,

METO/Ibl CAMOBOCITUTAHUS,

METO/IbI TIOOIIPEHUS,

METO/IbI POPMHUPOBAHUS CO3HAHUS,

METOBI YOCIKICHHUSI.
WHUIIMUPOBAHUE W MTOIICPKKA HCCIICIOBATEIBCKON JACSITEIHHOCTH TKOJLHUKOB B
dbopMe OpraHM3alnWu TPYNIOBBIX W WHIWBUAYAIBHBIX HCCICIOBaHUN (MUHU-
WCCIICZIOBAHMI ), BKIIIOUCHUE B YPOK Pa3IMYHBIX HCCIICIOBATCIBCKUX 3aJIaHUN |
3aa4, YTO JIa€T BO3MOXKHOCTH OOYYaOIUMCA TPHOOPECTH  HABBIKH
CaMOCTOSITEIIFHOTO PEIICHHSI TEOPETUYECKOW TMPOOJIEMbI, TEHEPUPOBAHUS U
oopMiICHHST COOCTBEHHBIX THIIOTE3, YBAKHUTEIBHOTO OTHOIICHUS K YYXKHM
UaesM, MyOJIMYHOTO BBICTYIUICHHS, apryMCHTHPOBAaHUS M OTCTAWBaHHs CBOCH
TOYKH 3PCHHSL.
YCTaHOBJICHUE YBaKUTEIBHBIX, JOBEPUTEIBHBIX, HE(OPMAIbHBIX OTHOIICHUH
MEXKJy VyYHTEJIeM U YYCHHKaMH, CO3/IaHHEe Ha YpOKaxX 3MOIMOHAIBHO-
KOM(OPTHOH CpEeIbL.

Yuurenb JOJIDKCH YYUTBIBATDb!:

NPaBUILHOCTD U OCO3HAHHOCTD MU3JIOKEHUS COJIEP KAHMUS, IOJTHOTY PACKPBITHS

MOHSTUH, TOYHOCThyNOTPEOJICHNUSI HAYYHBIX TEPMHUHOB;

cTeneHb CHOPMUPOBAHHOCTH UHTEIUICKTYJIbHBIX U 00111€y4eOHbIX YMEHU;

CaMOCTOSATEILHOCTh OTBETA;

PEYEBYIO TPAMOTHOCTD U JIOTHYECKYTO TIOCIIEIOBATEIIHHOCTh OTBETA.
Ipunoowcenue 2



Kpurepuu oueHku yyamuxcs no pusuke

OueHKa 0TBETOB YUYAIIUXCS 1PU NPOBEOEHUU YCIMHO20 ONpOCca

Onenka "5"

CTaBUTCS B CIEAYIOIIEM CITydae:

- OTBET yUYEHHUKA TMOJHBIM, CAMOCTOSITENIbHBIN, MPAaBUIbHBIN, U3JI0KEH
JUTEPATypHBIM SI3BIKOM B OMNPEAECICHHON JOTMYECKON MOCIEA0BATEIbHOCTH,
pacckas CONpOBOKAAETCS HOBBIMU IPUMEPAMU;

- ydamuicsa OOHapyKMBaeT BEpHOE IOHMMaHHE (PU3HUUECKOM
CYILIHOCTH pacCMaTpUBAEMbIX SIBJICHUNA U 3aKOHOMEPHOCTEMN, 3aKOHOB U TEOPUH,
JaeT TOYHOE ONpPENENIEHNE U MCTOJKOBAHHE OCHOBHBIX MOHSTUM, 3aKOHOB,
TEOpU, TPaBUWIBHOE OMNpeaeieHrue (PU3NYECKUX BEJIMYMH, HUX EAUHHI] U
CIoCO0OB U3MEPEHUS;

- yYaluiics yMeeT NPUMEHHTh 3HAHUA B HOBOW CHUTyallud MpH
BBITIOJTHEHUH TMPAKTUYECKUX 3a/laHUil, 3HAET OCHOBHBIE TIOHSATUS U YyMEET
ONEPUPOBATH UMU MPU PEUICHUHU 33/1a4, TPABUIILHO BBIMOJIHIET YEPTEKHU, CXEMBI
U TpauK{, CONYTCTBYIOIIHME OTBETY; MOXET YCTAaHOBHUTHb CBSI3b MEXKIY
M3Y4YaeMbIM U paHee U3yUYEHHBbIM MaTepUajioM N0 Kypcy (PH3MKH, a Takke C
MaTepuasIoM, yCBOCHHBIM MPU U3YUYECHUH JIPYTHUX MPEIMETOB;

- BIAJEET 3HAHUSMU U yMEHUsIMU B 00beme 95% - 100% ot TpeboBanuii
IPOrPAMMBI.

Ouenxka "4"

CTaBUTCS B CIEAYIOIIEM CTydae:

- OTBET YJIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OIECHKY
"5", HO CONIEP)KUT HETOYHOCTH B U3JIOKEHUH (PAKTOB, OMpE/IECICHUN, TTOHITHH,
OOBSICHEHUM B3aMMOCBSI3€H, BBHIBOJAX W pEUICHUU 3a7ad. HEeTOUYHOCTH Jerko
HCIIPABIISIIOTCS MIPU OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCHI;

- y4Yaluiicsd HE HUCIOJIb3yeT COOCTBEHHBIN IJIaH OTBETA, 3aTPYIHSAETCA
B MPUBEJICHUU HOBBIX MPUMEPOB, U MPUMEHEHUU 3HAHUI B HOBOUM CHUTyalluH,
cna00 MCHOJIb3YET CBSI3U C paHEe M3YyYEHHBIM MaTepHalioM U C MaTepHalioM,
YCBOCHHBIM MPU U3yYCHUU APYTUX NPEIMETOB,;

- o0beM 3HaHMM M yMEHUW ydamerocs coctaBistioT 80-95% or
TpeOOBaHMI MPOTPAMMBI.

Onenka "3"

CTaBUTCS B CIEAYIOIIEM CITydae:

- Oonplasi 4acTh OTBETA YJOBJIETBOPSET TPEOOBAaHUSIM K OTBETY Ha
omleHky "4", HO B OTBeTe OOHAPYXKUBAIOTCS OTIEIbHBIC MPOOETBhI, HE
MPENATCTBYIOLIME JadbHEUIIEMY YCBOCHHIO TPOTPAMMHOI0 MaTepurana;

- yyamuiics oOHapy’>KMBaeT MOHMMaHWE y4eOHOro Marepuana Ipu
HEJOCTATOYHOW TMOJIHOTE€ YCBOEHMSI TOHATUNA WM HENOCIEA0BATEIbHOCTH
U3JI0OKEHUS] MaTepuana, yMeeT MPUMEHSTh MOJyYeHHbIe 3HAHUS MPU PEUICHUU



MPOCTHIX 3aJlay C HMCIOJIB30BAHMEM TOTOBBIX (OPMYJ, HO 3aTPyAHSIETCS IMPHU
pEIICHNH Ka4eCTBEHHBIX 3a/1a4 U 3aJ1a4, TPEOYImuX nmpeodpa3zoBanus Gpopmyi;

- yYamwWiAcs BJaJCET 3HAHWSAMH W YMCHHSIMH B O0OBbEeME HE MCEHEe
80 % conepkaHus, COOTBETCTBYIOIIETO MPOTPAaMMHBIM TPEOOBAHUSIM.

Ouenka "2"

CTaBUTCS B CIAEAYIONIEM CITydae:

- OTBET HEMPABWIbHBIN, MOKA3bIBaeT HE3HAHHE OCHOBHBIX IOHSATHUH,
HEMTOHUMAHWE W3YYEHHBIX 3aKOHOMEPHOCTEH W B3aWMOCBS3eH, HEyMEHUE
paboTaTh ¢ yUeOHUKOM, pPeIllaTh KOJUICCTBEHHBIC H KAUECTBEHHBIC 3/1a4H;

- ydamuiics HE OBJaJell OCHOBHBIMU 3HAaHUSMH U YMEHHUSMH B
COOTBETCTBHUH C TPEOOBAHUSIMU TTPOTPAMMBI;

- yyaluuiicsi He BIIAJ€eT 3HAHUSAMHU B 00beMe TpeOOBaHHWII HA OLEHKY
!'3"

OueHka 0TBETOB YYAIIMXCS 11PU NPOBEOEHUU CAMOCHOSIMENbHBIX U
KOHMPOIbHBIX pabom

Onenka "5"

CTaBUTCS B CIEAYIOUIEM CITy4dae:

- paboTa BBINOJIHEHA MOJTHOCTHIO;

- cAelaH MepeBoJl enuHull Bcex (uzmueckux BenuuuH B «CH», Bce
HE0OXO0IUMbIE JIaHHbIE 3aHECEHBI B YCIIOBUE, MPABUIILHO BBIMOIHEHBI YEPTEXKH,
CXeMmbl, TpaduKu, PUCYHKH, COIYTCTBYIOIIME pEUICHUIO 3ajlay, CcJeaHa
MpOBEpPKA MO HAWMEHOBAHUSAM, IMPABUJIBHO IMPOBEICHBl MAaTEMaTUYECKUE
pacyeThl ¥ 1aH NOJIHbINA OTBET;

- Ha KaueCTBEHHbIE M TEOPETHUYECKHE BOIMPOCHl JaH TMOJHBIN,
MCUYEPIBIBAIOIINI OTBET JIMTEPATYPHBIM SI3bIKOM B OINpPEICICHHON JTOTHUECKOMN
MOCJIEA0BATEILHOCTH, YYalIUNUCSd MPUBOIUT HOBBIC MPUMEPHI, YCTAaHABIMBAET
CBSI3b MEXK]Iy M3y4aeMbIM U paHee M3yYEHHBIM MaTepuajioM Mo Kypcy (hHU3UKH,
a TaK)Ke C MaTepuajIoM, YCBOEHHBIM IIPU U3YUYEHHUH JIPYTUX MPEIMETOB, YMEET
IPUMEHUTH 3HaHHS B HOBOW CUTYallUH;

- ydamuiics oOHapy>XKHBaeT BEPHOE MOHUMaHUE (GU3HUUECKON CYIITHOCTH
paccMaTpyUBacMbIX SBJICHHM W 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHUH, JaeT
TOYHOE ONpPEACIICHUE U UCTOIKOBAHUE OCHOBHBIX MOHSITHH, 3aKOHOB, TEOPHL, a
TaKke MpaBUWIbHOE orpeseneHue GU3nueckux BeITUYnH, UX €IUHUILl U CTIOCO00B
H3MEpEHUS.

Onenka "4"

CTaBUTCS B CIEAYIOLIEM CITy4dae:

- paboTa BBINOJHEHA MOJHOCTHIO WK HE MeHee ueM Ha 80 % oT oObema
3a/1aHusl, HO B HEW UMEIOTCSI HEJI0UEThI U HECYIIECTBEHHBIC OITUOKH;

- OTBET HAa KAYECTBEHHBIE U TEOPETHUYECKHUE BOMPOCHI YIOBIETBOPSET
BBIIIECTICPEYUCIICHHBIM TPEOOBAHUAM, HO COJIEPKUT HETOYHOCTH B H3JIOKECHUU



(dhakToB, oOIpeaeIcHU, MOHITUH, OOBSCHCHHH B3aWMOCBS3EH, BBIBOJIAX H
pelIeHny 3a1ay;

- YYaIlMICS UCHBITBIBAET TPYAHOCTH B NPUMEHEHWH 3HAHUN B HOBOWU
CUTyalldd, HE B JIOCTATOYHOM Mepe HCIHOJIb3YET CBSI3U C paHee H3YyUYECHHBIM
MaTepuasioM U ¢ MaTepUajioM, yCBOEHHBIM MPU U3YUCHHUH JIPYTUX MPEIMETOB.

Ouenxka "3"

CTaBUTCS B CIEAYIOUIEM CITydae:

- paboTa BBHIMIOJIHEHA B OCHOBHOM BEpPHO (0OBEM BBIMOJHEHHOW YaCcTH
COCTaBIISIET HE MeHee 2/3 oT 001iero oobeMa), HO JOMYIIEHbl CYIIECTBEHHbIE
HETOYHOCTH;

- ydamuiics oOHapy»XMBaeT IMOHMMAaHHE Y4YeOHOro MaTepuayia Mpu
HEJIOCTAaTOYHOM IMOJIHOTE YCBOEHHUS MMOHSATHN U 3aKOHOMEPHOCTEN;

- YMEET IPUMEHSITh MOJYyUYeHHBIC 3HAHUS MTPU PEIICHUH TPOCTHIX 3a7a
C WCIOJIb30BAHHUEM TOTOBBIX (OPMYJ, HO 3aTPYJIHSETCS TPU PEIICHUU
KAQUeCTBEHHBIX 3aJlad W CJOXHBIX KOJUYECTBEHHBIX 3ajad, TpeOyIomux
npeobpazoBanus GopMy!l.

Ouenka "2"

CTaBUTCS B CIEAYIOIIEM CITydae:

- paboTa B OCHOBHOM He€ BBINOJIHEHA (00bEM BBIIIOJHEHHOM YaCTH MEHEee
2/3 ot ob6miero oobema 3a/1aHus);

- yYallIuiics MOKa3bIBAET HE3HAHUE OCHOBHBIX MOHATHI, HEIOHUMAaHHE
W3YYEHHBIX 3aKOHOMEPHOCTEM W  B3aUMOCBS3€HM, HE yMEeT pelarh
KOJIMYECTBEHHBIE U KaYE€CTBEHHBIE 3aJ1a4Hu.

OueHka 0TBETOB YYALIUXCS /1pU NPOBeOeHUU 1AO0PAMOPHBIX pabom

Onenka "5"

CTaBUTCS B CIEAYIOIIEM CITydae:

- nmaboparopHasi paboTa BBIIIOJIHEHA B TIOJIHOM 00beMe C COOJI0IEHUEM
HE0OXO0IUMOM TOCIJIEIOBATEILHOCTH MPOBEJCHUS OMBITOB U U3MEPEHUU;

- ydamuics ~ CaMOCTOSITEIbHO M PAllMOHAIIBHO  CMOHTHPOBAJ
HE00X0MMO€e O0OpYAOBaHHUE, BCE OMNBITHI MPOBEN B YCIOBHSX M PEXHMAX,
00€eCIeYnBAIOIINX MTOTYyYEHUE TPABUIIBHBIX PE3YJIBTATOB U BHIBOJOB; COOJIIO1AI
TpeboBaHUs 0€30MACHOCTH TPY/a;

- B OTYETE MPaBUJILHO M aKKypaTHO BBIMOJHWI BCE 3aIlMCH, TaOIHIIBI,
PUCYHKHU, YEPTEeXH, rpaduK, BBIYUCICHHUS, MPABUIBHO BBHIMOJHUI aHAIU3
IIOTPEIITHOCTEH.

Onenka "4"

CTaBUTCSA B CJEAYIOIIEM Clly4ae: BBIIIOJHEHHE J1a00paTOpHO pabdOThI
yIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUAM K OTBETY Ha OLIEHKY "5", HO yyanuiics
JOTYCTUJ HEJ0UEThl WM HerpyOble OIMMOKH, HE MOBJIUSBIIME HA PE3yJIbTAThI
BBITIOJTHEHUS PaOOTHI.

Ouenka "3"



CTaBUTCSI B CIEAYIOUIEM Ciydae: pe3yJbTaT BBINOJHEHHOW YacTu
71a00paTopHOI pabOTHI TAKOB, YTO MO3BOJISET MOTYUYNUTh MPABUIIBHBIN BBIBO, HO
B XOJI¢ TIPOBEJICHUS ONBITA M U3MEPCHUI OBLIN JOMYIICHBI OITHOKH.

Onenxka "2"

CTaBUTCS B CIICYIONIEM CiTy4yae: pe3yJIbTaThl BHIMOJHEHHS J1aO0paTOPHOM
paboThI HE TTO3BOJISIIOT CEaTh MPaBUIIbHBINA BBIBOJI, H3MEPEHUS, BEIYUCIICHUS,
HAOJI0/ICHUSI TIPOU3BOIUINCEH HETIPABUIIHHO.

Ilpumeuanus.

Bo Bcex ciyuasx OIICHKAa CHHXAETCS, €CJIM YYEHUK HE coOoaa
TpeOOBaHMI TEXHUKU OE30MacCHOCTU NPH MPOBEACHHUHM HKCIIEpUMEHTa. B Tex
ClyyasX, KOrja y4alllMiicsi MOKa3ajdl OPUTMHAJIbHBIA IMOJIXO0J K BBIIOJIHEHUIO
paboThI, HO B OTYETE COJEPKATCS HEIOCTATKU, OIIEHKA 32 BBHITIOJIHEHHUE Pa0OTHI,
10 YCMOTPEHUIO YUUTENIS, MOKET OBITh TIOBBIIIIEHA IT0 CPABHEHHIO C YKa3aHHBIMU
HOPMAaMH.

TecTOBBIA KOHTPOJIb

I{enbr0 TECTOBBIX 3aaHUN SIBJISETCS BO3MOXKHOCTHb BBISBJICHUS 3HAHUU,
YMEHHI, HaBBIKOB KaXJIOIO  HCIBITYEMOIO0, TMO3TOMY B  KadecTBe
MHTEPIPETALMOHHOW CHUCTEMbl OTCUETa HCIOJb3YETCSl KOHKpETHasl JyIst
ONpE/ICICHHOW BO3PACTHOM TPYMIbl yYalIMXCsl 00JaCTh COJIEPHKAHUSI JTAHHOTO
y4eOHOro IpeaMeTa.

3agaHus TeCTOB pa3paboTaHbl B IBYX hopmax:

- 3aKphIThie 3aJaHus (3alaHus C BBIOOPOM OTBETOB, MPU KOTOPBIX
UCIIBITYEMbIH BHIOMPAET MPABUIIbHBINA OTBET W3 YKCIIA TOTOBBIX, IPUJIaraeéMbIX B
3aaHuu TecTa (KaKk mpaBuiio 3-4 BapuaHTa).

- OTKpBITBIC 3aJlaHus (3aJaHusi, B KOTOPBIX UCIBITYEMBI caMm
(bopmynupyer OTBET).

[Ipu TectupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Torna oTmeTka
BBICTABJISIETCS] B COOTBETCTBUU C TaOJIUIICH:

IIpoueHT BbINOJHEHUS PadOTHI OT1meTtka
80 % u Gosee OTau4HO
60-79 % Xoporo
40-59 % Y 1OBJIETBOPUTEIBHO
Menee 40 % HeynosneTBoputenbHO

Ilepeuenn omudOK

I pybvie owuobxu:



- HE3HaHWE OIpPEICIICHU OCHOBHBIX ITOHSATHH, 3aKOHOB, IPaBHII,
OCHOBHBIX  TIOJIOXKEHUH  Teopuu, QOpMyJ, OOIICHPHHITHIX CHMBOJIOB
0003HavYCHUS (PU3UYCCKHUX BEITMUNH, CIIUHUI] X U3MCPCHUS,;

- HEYMCHHE BBIJICJUTh B OTBETE IJIaBHOE;

- HEYMEHHME NMPUMCHSTh 3HAHUS Ul PEIICHUS 3a/1a4 U OOBSICHEHUS
(bu3nUeCKUX SBJICHUH; HEMPABHILHO C(HOPMYITUPOBAHHBIC BOIIPOCHI 33/1a41 WITH
HEBEPHBIC OOBSICHCHHS XOJIa €¢ PEIICHUS;, He3HAHWE MTPUEMOB PEIICHUs 3ajad,
AaHAJIOTUYHBIX paHee PEIICHHBIM B KJacce, OIIMOKH, ITOKa3bIBAIOIINE
HENPAaBWJILHOE TOHUMAHHUE YCJIOBHS 3a/1a4l WJIM HENPABHIILHOEC MCTOJIKOBAHHE
pCIICHUS;

- HEYMCHHE YUTATh U CTPOUTH IPA(PUKU ¥ MPUHITUITHATLHBIC CXEMBI;

- HEYMEHHE IOATOTOBHTh K pabOTe YCTAHOBKY WM J1TaOOpaTOpHOE
00Opy/I0BaHUE, MPOBECTH OIBIT, HEOOXOIUMBIC PACUEThl, WJIH HCIOJIb30BATh
MIOJTyYEHHBIC TaHHBIC JJIs1 BEIBOJIOB;

- HEOPE)KHOE OTHOIICHWE K JIa0OpaTOpHOMY OOOPYIOBAaHUIO U
WU3MEPHUTEIILHBIM MPUOOpam;

- HEYMEHHE OIPEICIUTh IOKa3aHUEe U3MEPUTEIILHOTO MPUOOpa;

- HapylieHue TpeOoBaHWI TpaBWUi 0E€30MacHOrO Tpyla IMpHU
BBITIOJIHEHUH SKCTIEPUMEHTA.

Hezpyowvie owmubdxu:

- HETOYHOCTH (POPMYIHPOBOK, OIPEICICHHUM, TMOHSATUH, 3aKOHOB,
TEOPHUIi, BBI3BAHHBIE HETIOJIHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB OIPEAECIIEMOTO
MOHATHSI, OITMOKH, BbI3BAHHBIE HECOOIIOJICHUEM YCIOBUM MPOBEICHUM OIbITA
VIV U3MEPEHUN;

- OIMMOKHU B YCIIOBHBIX 0003HAUCHUSIX HA MPUHIUIHAIBHBIX CXEMax,
HETOYHOCTH YepTexel, rpaduKoB, CXeM;

- MPOMYCK WJIM HETOYHOC HANMCAaHWEC HAMMCHOBAHUN CIUHUIL
(hU3UYCCKUX BEITUYHH;

- HEpalMOHAJIbHBIN BBIOOP X0/a pelIeHUs.

Heoouempui:

- HEpalMOHAJIbHBIE 3allUCH TPHU BBIYUCICHUSIX, HEpalMOHAJIbHbBIE
MPUEMBI BBIYUCIIEHUH, PE0Opa30BaHUI U pelIeHUH 3a/1a4;

- apudMeTHIEeCKHUE OMMUOKHU B BBIYUCICHUSX, €CJIM ATH OIITUOKH TPpy00
HE UCKaXXal0T PEaTbHOCTh MOTYYEHHOTO Pe3yJIbTaTa;

- OTJIeJIbHBIC MOTPEIIHOCTH B ((OPMYJIMPOBKE BOMPOCA MU OTBETA;
- HeOpeKHOE BBITIOJIHEHUE 3aMKUCEl, YePTEkKEH, cxeM, rpad)uKoB;
- oporpaduyeckre u MyHKTyaI[MOHHbIE OIIUOKH.



