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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TakkKe ¢ yu€ToMm QenepanbHON paboueil mporpammbsl BocnuTanus U KoHuenmuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYYAIOLIUMXCS CpEACTBAMU
yueOHoro npeamera « Du3nKay.

N3yuyenue Kypca (107635197 MIO3BOJISIET peanu3oBaTh 3a1a4u
npoecCHOHANLHON  OpHUEHTAIMK, HalpaBlIeHO Ha CO3JaHUEe YCIOBHMA s
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEN KaKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIIUATbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
METaNnpeIMETHbIE, NpeAMeTHbIE. Hay4yHO-MEeTOnO0JOrMYecKO OCHOBOM IS
pa3paboTKu TPeOOBAHUM K JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM
pe3ynbTaTaM OO0YyYalolIMXCsl, OCBOMBIIMX MpOTpaMMy 1O (U3HKE HA YpPOBHE
CpeaHero oo1iero oopa3oBaHusl, SIBJISETCS CUCTEMHO-ACATEILHOCTHBIN TTOAXOI.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIaHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3UKHM, B TOM YHCIIE
MPEIMETHBIC PE3YJIbTATHI TI0 TO/IaM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX IPOrpaMM.

[TporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOJUYECKHX
MOJIXOJIOB K TPENoJaBaHuI0 (PU3UKU TMPHU YCIOBUM COXPAHEHHUS O00s3aTeIbHOMN
YacTH COAEpKaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbIN Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTe€puajoB C 3aJaHHBIMU cBoiicTBamu. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH Y4E€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzauus npeanonaracT HCMOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoiu mnanpaenennocmu. Kypc ¢Gusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMUYECKUX M TE€XHOJOTUYECKUX MPHUIOKEHUN
W3YYEHHBIX TEOpUW M 3aKOHOB. IIpm 3TOM paccmaTpuBarOTCS Ha ypOBHE OOILIMX
IIPEICTABICHUI U COBPEMEHHBIE TEXHUYECKNE YCTPOMCTBA, U TEXHOJIOTUHU.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHUS 3JIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYyX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHLIMINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO ~ JIelcTBYyIomero  (aktopa ydyeOHOro mpolecca, 3TO CHUCTEMa
CaMOCTOSITEIFHOTO YYEHHYECKOr0 SKCIIEPHUMEHTa, BKIIIOYAIONIEro (hpOHTaIbHbIC
YUEHUYECKUE OMBITHI MPH M3YYEHUHU HOBOTO MaTepuaa, JlabopaTopHble paboThl U
paboTel mpakTukyMa. Ilpm 53TOM BO3MOXHBI JBa CIocoba pealu3anuu
bu3nyeckoro mpakTUkyma. B mepBoM ciyyae MpakTUKyM MPOBOAMUTCS JMOO B



koHre 10 u 11 xmaccos, 1100 MOCe MEPBOTO U BTOPOTO MOITYTOIUNA B KAXKIOM U3
ATHX KJIaccoB. BTopoit crmocod — 3To uHTerpanus padoT MpakTUKyMa B CHUCTEMY
7a00paTOpPHBIX PadOT, KOTOpPbIE MPOBOIATCA B IPOIECCE H3YyYEHHs pasjelia
(temsl). Ilpum sToM monx paboTamMu NpPaKTUKyMa MOHUMAETCS CAMOCTOSTEIHHOE
UCCJIEIOBAHNUE, KOTOPOE MPOBOJUTCS MO PYKOBOACTBY CBEPHYTOr0, 0000IEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUH.

B nmnporpamme 1o ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX padOT U MpaKTUKyMa MpEJICTaBlIeHAa €IUHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHMYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBNIAJICHHE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSMBIE U KOCBEHHBIC
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUMH U MOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM 1m7s1 pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOU (PU3UYECKOU MOJEINBIO, TTO3BOJISIONINE MPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzesia Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l kKauecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHus Ha OOBACHEHWE/NMpPECKa3aHue MPOTEKAHUS
(bu3nUecKuX SBJIEHUN U MPOLECCOB B OKPYXKAIOLIEH KU3HH, TpeOyrole BbIOOpa
buznyecKoil MoAeNnu AJis CUTYaluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY O00€CleueHuI0 ydeOHOro mpolecca Kypc (U3MKM Ha YpOBHE
cpenHero oOmero oOpa3oBaHMs JOJKEH H3y4aTbCAd B YCJOBUSAX MPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0OpylOBaHUE JUId BBINOJHEHUS YKa3aHHBIX B MporpaMme 1o (U3MKe
YYCHHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT W paboT MPaKTHKymMa, a TaKKe
JEMOHCTPALIMOHHOE 000pyA0OBaHHE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M OO0ECTHeurBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHHH M  TMPOIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 000pynOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00eCredrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

dopMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcsi K HaydyHOMY
U3YYEHHUIO TPUPOJBI, Ppa3BUTHE MX HHTEUIEKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypPOBHE CPEIHEro 00I1Iero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYISpHYHO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHKE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKkux SBICHUNW B MPUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
¢duznyeckoil Mopenu, aJeKBaTHOM YCJOBHMSM 3aJaud, B TOM 4HCIE 3ajad
WHKEHEPHOI'O XapaKTepa,

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEepOpeTauuud UHPOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/1aHHE€ YCJIOBHH JJI Pa3BUTUS YMEHMH IPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.



Ha usydenue ¢u3uku Ha ypOBHE CPEAHETO OOIIET0 00pa30BaHUS OTBOIUTCS
272 4qaca: B 10 xiacce — 136 gacoB (4 vaca B Henento), B 11 kimacce — 136 gacos (4
yaca B HEJIEIII0).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJIaeT BBIOOP
IIPOBEJCHHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupoje. HaydHsiit MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TpaHUIlbl €r0 MpUMeHUMocTH. Pusznueckas
TEOpHUs.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHre cwibl TOKAa W HaNpsDKEHUS B LENHM I[OCTOSHHOTO TOKa IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepHalIbHOW TOYKH, MX MPOEKIHMH Ha OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro mnaieHus. JIBuxeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas MU JIMHEWHasi ckopocTh. Ilepuon m vactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHU4ecKue yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHL: CIUIAOMETP,
JNBUKEHUE CHapsAOB, LEMNHbIE, IIecCTepEéHYaTble W pPEMEHHBIE MEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3yyeHue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

HccnenoBaHue 3aBUCHUMOCTH NEpHUoAa OOpallleHUus KOHWUYECKOro MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[IepBpii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepranbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTb T'PABUTAUMOHHOW M
VHEPTHON MaCCBI.

Cuna tspxkecTu. 3aBUCHMOCTb YCKOPEHMSI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpapuueckord MmUpOTHL. J[BHKeHue
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuueckasi CKOPOCTb.

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



Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS M Cuja TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTHUBICHUS TPU ABHKCHUU Teila B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHHOTO JBUKECHHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIINITHUKH,
JBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUAIBHBIX CUCTEMaX
OTCUETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kadenue AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPIIUATBLHON CUCTEMbI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIONIIEH  MOPWIOKEHHBIX K TeIy CHUI C
MIPOU3BEACHUEM MACCHI T€JIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIUX B PE3YJIbTaTE B3aUMOJICHCTBUS TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOJIBEME U MMAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
iockoctu. I3mepenune ko3 huiuenTa TpeHus: CKOJIbKEHHUS.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOEe Tenmo. [locTymarensHOe W BpamiaTeabHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbI OTHOCUTEIBbHO oOcu BpaumieHus. [liedo cuibl.
CrnoxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECChl: KPOHIITEHH,
CTPOUTENbHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccenenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIEro0 OCh
BpaLICHUS.



Tema 4. 3akonvl coxpanenusn 6 mexanuke.

NMnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LeHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

VIMITyJIbC CHIIBI M1 U3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MoMeHT umnysbca MaTepHaIbHOW TOYKM. lIpencraBieHne o COXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

Pabora cunbl Ha MaJoM M Ha KOHEYHOM IepemenieHuu. I'padpuueckoe
npeJcTaBiIeHUE padOThl CHIIBI.

MoniHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOW DHEPIrUU MAaTEpPUAIBHOU TOYKH.

[loTeHIMaIbHBIE W HENOTCHUMANbHbIE CHIBL. lloTeHuunanbHas JHEprus.
[ToTennmanbHas 3Heprust ynpyro neGopMuUpOBaHHOW NpyxuHbl. [loTeHnmansHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJIHOTO IIapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C MW3MEHEHHUEM MEXaHUYeCKOH
DHEPIMM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHNYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHne bepHymm U9 WACATbHOM KHAKOCTH Kak CIICACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

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

Hemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

N3mMepenue MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPIICHUU PabOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W NOTCHIMAJIbHOW SHEPTrUi IpH
JEHCTBUU HA TEJIO CWIIBI TSYKECTU U CWJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM I/ ICHUH.

Paznen 3. Mogekyasipuasi Gu3nka 1 TepMOJAMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkKeHHE. XapakTep
JBIKEHUS W B3aUMOJEHCTBMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3os,



KUIKOCTEH W TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JITHX
Mozeneil. Macca u  pasmepbl Mojekyn (atomoB). KomuuecTBo BermiecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JIBHXKYyTCSl XaOTHUECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C IIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUEH MTOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUaJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Hudbdy3us sxkuaKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAaHO HCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3yuyenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM JIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KAK CPEIHUE 3HAYEHHS BEJIIMYMH, OINMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3KAsl KOHIEHTpalWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YnenpHas TeEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIT0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUsl OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabaTHOro mpouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u koHjaeHcauus. McmapeHue u KureHue. Y aelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HaceblllieHHble W HEHAcChIlleHHbIE mapbl. KadecTBeHHasT 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO apa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS OT JTaBJICHHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u aMmopdubie Tena. AHU30TPONUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnus.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00BEMHOE W JIMHEWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeobpazoBanue HEprUn B (ha30BBIX MEPEX01aX.

YpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxnoctHOoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipasie sBiaeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmarnuii.

HaGmronenne manbix aedopMariuid.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OIGHKAa MAacChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKCHHUS.

Paznea 4. JaekTpoanHamMmmuka.

Tema 1. dnekmpuueckoe noJe.

ONeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUUECKUM 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA H  IOJYHIPOBOJIHHKHU.
DNeMEeHTapHbId AJIEKTPUUECKUNA 3apsii. 3aKOH COXPAHEHUs DJIEKTPHUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKUE 3apsibl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpPsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 31EKTPOCTATUYECKOro NoJis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIIMAJIOB JIJIST  AJIEKTPOCTATUYECKOTO TMOoJs (Kak OJHOPOJHOTO, TaK u
HEOHOPOJIHOTO).

[TpuHIMI CYyNIEPIIO3UIINU STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apspDKEHHOTO 1o 00béMy 1miapa. [lome paBHOMEpHO 3apspKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHbl JUMHUN HANpsDKEHHOCTH JTHX TOJIeH U
SKBUMOTEHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnextpuku B AJIEKTPOCTATUYECKOM ToJIE. JlnanekTpuueckas
MIPOHULIAEMOCTH BEILIECTBA.

Konpgencarop. 21eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIOCKOTO
KOH/JIEHCAaTOpa.

[TapannenbHOE coenMHEHUE KOHIEeHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

JIBrkeHue 3apsKEHHOW YacTULBI B OJJHOPOJHOM BJIEKTPUYECKOM IT0JIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII IEUCTBUS AJIEKTPOMETPA.



DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocTatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

Y CTpOMCTBO U AENCTBUE KOHAECHCATOPA IOCTOSIHHON ¥ IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOIO KOHJEHCaTopa OT IUIOLIAgu
IJJACTUH, PACCTOSTHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hampskenune U u DJIC € .

3akoH OMa U1 ydacTKa LEMu.

DNeKTpuYecKoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJTHOPOJHOrO MPOBOJHUKA OT €ro JJIMHbl W IUIOIIAJA MONEPEYHOT0 CEYEHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX LETIEH.

Pabota snextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblAeNseMas Ha
pe3ucTope.

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

KonneHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue YyCTpOMCTBA W TEXHOJOTHMYECKHUE MPOLECCHl: aMIepMeETp,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

N3mepenne Cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COINPOTHUBIICHUS UIMHAPUYECKUX IPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsKEHUH.

[Ipsimoe uzmepenne DJ[C. KopoTkoe 3aMbIkaHK€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.



Crioco0OsbI coennHeHus: ICTOYHUKOB Toka, DJIC Oartapeil.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B LCTIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mMepenue yaenpHOoro COnpoTUBIIEHUS IPOBOAHUKOB.

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DJIEKTpUYECKAasi  MPOBOJUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
temmeparypbl. CBEpXIIPOBOIUMOCT.

DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. Cob6cTBeHHas 151 pUMeCHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIMTAX. DIEKTPOJUTHYECKAS JUCCOLMALINS.
Onextponus. 3akoHbl Papanes 11 HNEKTPOIIN3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1nasma.

TexHnueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: Tra3opa3psIHbIe
JIAMIIbl, DJIEKTPOHHO-JyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (HOTOAMON, CBETOAUOJ, TajlbBaHHWKA, papUHUPOBAHHE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Du3nvecKuil MPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bU3MYeCKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THMOTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

Me:xnpeaMeTHbIE CBSA3H.



Nzyuenne kypca ¢usukun B 10 Kjacce OCYyHIECTBISIETCS C  y4€TOM
COJIEPKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH, OHOJIOTHH,
XUMUH, Teorpauul ¥ TEXHOJIOTHH.

Mesicnpeomemmusie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBJICHUE, HAy4YHbIA (DaKT, rumotesa, (u3MUecKass BETUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, HW3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHUH. JIuHeiHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoiicTBa. TpuronHoMmerpuiyeckue QpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe JABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLIEH cpenbl,
yTHIM3aus OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B KUBOUM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJb BEIECTBA, MOJSIpHAs Macca, IOJyYeHHUE HaHOMATepHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, AIEKTPUUECKUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

T'eozpaghus: BnaxxHOCTH BO3TyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOAOMET M JPYrue), JBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HaHOMAaTepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
ra3zopaspsiiHbIE JaMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe moJsie. BekTop MarHuTHOW WHAYKUMHW. [IpyuHOMI Cyneprno3uuuu
MAarHUWTHBIX NOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.



Cuna Amrnepa, e€ HarpaBJI€HUE U MOYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabora cunsl JlopeHua.

MarnutHoe nose B BemecTse. DeppoMarHeTuky, rnapa- 1 JTHaMarHeTUKHU.

TexHu4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCH: IPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptHa  7uHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIA IJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUS MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. InexkmpomazHumuas uHOYKYu.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKHUU. IlOTOK BEKTOpa MarHMTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOH 3JIEKTpOMarHMTHOW uHAyKiuu Dapanes.
Buxpeoe anexkrpudeckoe noiie. Toku Dyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
nozJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOIMYECKHUE MPOIECChl: WHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUA B MATHUTHOM MOJIE
3eMJIu.



Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHIYKLUH.

UccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHue caMOMHIYKIIHMH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHYKIUU.

HccnenoBanue sIBICHUS] CAMOUHTYKIIUH.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HaOmronenre He3aBUCMMOCTH TIeproia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuid U 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJIe0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne KkoneOaHWW Tpy3a HA MACCHBHOM TMpYXKHMHE C LEIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPrUU MpU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.



HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWH HUTSHOIO M MPY>KUHHOTO
MasiTHUKOB.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJICOaHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B UI€aIbHOM K0J1e0aTEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE KOJIeOaHMsI. Brinyk1eHHbBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKM IpU IMPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbIHyXI€HHbIE CUHYCOUIAIbHbIE KOJIEOaHUsI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.



YCTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCHOpMATOpA.

Monenb TMHUY 3JIEKTpONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanue NEPEeMEHHOTO TOKAa 4YEpe3 IOCIEAOBATENIBHO COCHUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHDL.

MexaHudeckue BOJHBIL, YCIOBMS HX pacnpocTpaHeHus. IlonepeuHbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pACHpOCTpPAHEHMS W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMiIeHHE, MUHTepPEpeHLUs U
nupakius.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IpUMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIeBU30p, aHTeHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HabGmrogenue orpakxeHus: U NpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOWCTB — DJIEKTPOMATHUTHBIX  BOJIH: OTpa)keHHUe,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUHN.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

M3y4yenue napameTpoB 3ByKOBOU BOJIHBI.



Tema 4. Onmuka.

[IpssMOMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOMIOTHBIN MMOKA3aTEeNb
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lIoro CBeTa.
IBeT.

[TonmHOoe BHYTpeHHEe OoTpakeHue. lIpenenbHblil yroya MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoKycHOe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3bI OT €€ TeOMETPUU U OTHOCHTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KiIacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUU MOHOXPOMATUYECKOrO0 CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanne npesioMIIeHNs CBETA.

Hab6nrogenue noaHoOro BHyTpEeHHETo oTpakeHus. Mojenb CBETOBOIA.



HccnenoBanre xoAa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IIEHOK.

Habmonenue nudpakiuu cBeta.

N3yuenne nudppakiIMOHHON PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl M3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis NpesioMIIEHUs CTEKJIA.

N3mepenne PoKyCHOTO pacCTOSHUS JIMH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIui CBETA.

HabGmronenue qucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIIEKTpa.

N3Mepenue InrMHbI CBETOBOUM BOJIHEI.

Pa3znes 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpazoBanusi  JlopeHria.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJIEHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJILCOM PEISTUBUCTCKON YaCTUIIBl. DHEPrus
MTOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

OnpeneneHue MUMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIIOBOE H3NyueHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cMmemeHuss Buna. I'unoresa [1nanka o kBaHTax.



®oToHbI. DHEPTrHs U UMITYJIEC (POTOHA.

dotordpdext. OmbrTel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [aBJIGHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbIE cBOMCTBA yacTul. Bonnel ne bpoira. nnHa BosHb! e bpoins u
pasMepbl 00JaCTH JIOKaNIM3alMu JBWXKYyIleWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOoIpeaeaéHHOCTEN
['eitzendepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
¢doTorneMeHT, (GOTOAATUMK, TYHHEIbHBIM MMKpPOCKON, COJHEYHas OaTaped,
CBETOAMO.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

HccnenoBaHve  3aBUCUMOCTH  CONPOTHMBIIEHMS — NOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Tema 2. Qu3zuka amoma.

OneITEl IO HCCIEAOBAHUIO CTpOeHUs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHre (pOTOHOB MPHU MEPEX0/Ie aTomMa
C OJTHOTO YPOBHS dHEPTMU HA JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUM aTOMA BOJOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: CIIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

HaOmronerne MMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Qu3uka amomnozo A0pa u I1EMEeHMAPHBIX YACHUY,.



Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TIO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJUOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B TMPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHue paguoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobraemsl
YIPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTAJIbHbIE B3aUMOJACHCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHONW Mozen. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CraHmaptHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siaepHbIi  peakTop, TEPMOSICPHBIN peakTop, aTomHas Oomba,
MarHUTHO-PE30HAaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTul] aTFOMUHHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otansl pa3BuTHA acTpoHOoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMHUHU. [IpuMeHHMMOCTh 3aKOHOB (U3UKH i OOBSICHEHHS MPHUPOJIBI
KOCMHUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHUM. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHuIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpamMma «CHneKTpaibHbIN KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botouuu CoJHLIA U
3BE3/1. DTanbl )KU3HU 3BE3/I.



Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3MydEHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

DuU3NYeCKUN NPAKTUKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHull MOrpeurHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  paslenax «YUYECHHYECKMU  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o01IeHne 1 cucTeMaTH3alus Coep KaHusl pas3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTEINBHOCTWY», «KBaHTOBasA
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponpr ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTWHE MUPA, 3HAUEHUE OIUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUeCKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢u3ukun B 11 Kimacce OCyHIECTBISIETCS € y4€TOM
CoJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nOHAMUA,CEAZAHHBIE C UZYUEHUEM MEMOO08 HAYYHOZ0
no3HaHuA: SBJICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3MUecKas BeTUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peUIeHUE CUCTEMBl YpPAaBHEHHW. TPUTOHOMETPUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.



[TpousBogubie 3nemeHTapHBIX (yHKuMA. [Ipu3Haku mogO0US TPEYrOJHLHUKOB,
OTpeieNICHUE MIOMAAH IIIOCKUX QUTyp U 00bEMaA TEll.

Buonozun: >nektpuyeckue SBIEHUS B JKUBOW MpUPOJE, KoJieOaTEIbHbIE
JIBIWKEHUS B JKMBOW IPUPOJE, DKOJOTHYECKHE PHUCKHM ITIPH INPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTUKAa B MEIWLHUHE, ONTUYECKHE SBIEHUS B JKHUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB Y MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBINA
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepEeMEHHOTO TOKA, MHIYKIUOHHAs IEyb,
JIMHUAW 3JIEKTpoIepeaad, 3JIEKTPOABUTaTENb, paaap, PAAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CyTHUKOBBIE
NPUEMHUKH, IEpHAsi JHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHU3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHMS MO (U3NKE B TPAKTUYECKYIO OOJIACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOLICHHE Ha YypokKax (U3UKH M BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUIYaJIbHON pa0oThI;

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

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeessaTh posid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YYETOM UMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKA U CBOEBPEMEHHO IPHUHHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aManTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mipenMeTHbIE Pe3ylbTaThl JOJKHBI OTPakaTb
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCSA YMEHU:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITUYECKOM cdepax NedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUu B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paziuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OPMYJibl KUHEMATHUKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUHu, CBSI3b Pa0OTHI CHUJIBI C U3MEHEHHEM MEXaHUYECKOW 3Hepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW SHEpPruer TEIIOBOIO JBMKEHHUS M KOHLEHTpALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnanelipoHa, mepBbId 3aKOH TEPMOAMHAMUKHU, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKY (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWA: 3aKOHbI OMa JuId ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHUE, TEIUIOBOE JIBM)KCHHE 4YacTHUIl[ BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUM, IeNaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4eOHOro DJKCIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENIbI0: Ha OCHOBAHHMM aHaJM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh pPE3yNbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJOBEeKa, CBA3aHHOM C (PU3MYECKUMHU NpOLEecCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ WH(OpMaIe PU3nIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMalMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K konmy oOyuenuss BII Knacce mpenMeTHBIE PE3YJIBTATHl JOKHBI OTPa’KaTh
c(hOpMHPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
$u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb aCTPOHOMHUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIMATbHON TEOPUH OTHOCHTEIHHOCTH, KBAHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TMPUMEHHMOCTA Mojeleld (U3HMYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

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



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

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

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

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

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBaAHUS;

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

pemath KayeCTBEHHbIE 3aJaud, TpeOyIolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U  OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

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

IPOSIBIISATE MOTUBALMIO K Oyaymie npodeccuoHanibHOM AesITEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1.HAYUHBII METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 3 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 3
Paznen 2.MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpOrO TENA 3 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 33
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 13 1 https://m.edsoo.ru/FL6b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 18 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 12 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 43
Paznen 4.9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 Onextpeckoe none 21 https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 21 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torit B pastIHEIX cperax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 48
Pazznen 5. OU3UNYECKUMA IPAKTUKYM
| . bubnuorexa [JOK
>l (PusHueCKuit npakTHkyM 3 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 9
P 0 bubmuorexa [JOK
CICPEHOE BpeNA https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1.9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 1 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 24
Pa3znea 2.KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 8 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 14 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 9 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 56
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bubmuorexa [JOK
31 Ocuoer CTO > 1 https://m.edso0.ru/39859¢f1
Hroro no pazneny S}



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgea 4. KBAHTOBASI ®PU3UKA

41 KopnyckyinsaspHO-BOJIHOBOHI IyaIu3M 10 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Htoro no paznemny 20

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6.OM3MUYECKHUM MPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 7
Pa3nen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 12 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 12
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

Bceer
0 e padoTsl

KonTpoabHbl

IIpakTHYecKku
e padoThI

Jara
H3YyUYeHH
s

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

duzuka —
dbyHIamMeHTaIbHAas
HayKa O MPUPOJIe

1. Hayunslii meTog
MO3HAHHUSA U METOJIbI
HCCICA0BaHUS
bu3nYECKUX SIBICHUN

OKCHEpUMEHT U
TEopHs B MpoILIecce
MO3HAHUS PUPOJIBL.
HabGmonenue u
9KCIIEPUMEHT B
buzuke

Crioco6b1 U3MepeHus
bu3nueckux
BEIMYMHAOCOMIOTHAS
3. W OTHOCHTEJIbHAs
HOTPEITHOCTH
U3MEpPEHU
(UBUYECKUX BETUYUH

bubmuoreka I{OK https://m.edsoo.ru/1beef346
bubmuoreka [{OK https://m.edsoo.ru/3a7fde29

bubnmuoreka [{OK https://m.edsoo.ru/34c49931

bubnmnoreka [{OK https://m.edsoo.ru/7f18fda3

4. MexaHuueckoe

bubmuoreka I{OK https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/e9a52f02

nemxkenne. Cucrema
oTcYeTa.
OTHOCHUTENBHOCTD
MEXAHUYECKOT O
neuxkenus. [Ipsamas u
oOpaTHas 3a1a4u
MEXaHUKHU
Pannyc-Bexkrop
MaTepUaIbHON TOUKH,
€ro NPOEKLUU Ha OCU
KOOpJMHAT.
Tpaexropus.
[Iepememenue.
Cxopoctb. Ux
IIPOEKIIMU Ha OCU
KOOpJAUHAT

bubnuoteka [JOK https://m.edsoo.ru/30a108a5

PaBHOMeEpHOE
MPSAMOJIMHENHOE
JBUKECHHE.
I'paduueckoe
OINMCaHNE
pPaBHOMEPHOTO
IIPSAMOJIMHEMHOTO
JBUKECHUS

Cnoxenue
IepEMEILICHUN U
ckopocrei. Pemenue
3a1a4y

bubnmoreka [{OK https://m.edsoo.ru/89ba7190

bubnmnoreka [{OK https://m.edsoo.ru/761d18aa

HepaBnomepHnoe

bu6mmoreka IIOK https://m.edsoo.ru/a99549a7



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

JIBIKECHHUE.
MrHoBeHHas
CKOPOCTb.
Yckopenue.
[Ipamonuneitnoe
JIBUKEHUE C
MOCTOSTHHBIM
YCKOpPEHUEM

I'padpuaeckoe
OIHCaHue
IIPSAMOJIMHEMHOTO
JIBYOKEHUS C
HOCTOSTHHBIM
YCKOpPEHHEM

bubnuoteka [{OK https://m.edsoo.ru/b7560bbf

10

CB00OOIHOE MaicHUE.
Yckopenue
CcBOOOIHOTO ITaJICHHUS.
3aBHCHMOCTD
KOOpJIMHAT,
CKOPOCTH, YCKOPEHUS
OT BpEMEHH U UX
rpaduxu

bubnmuoreka [{OK https://m.edsoo.ru/f738109¢c

11

JBmxeHue tena,
OpOIIIEHHOTO TTO]T
YIJIOM K TOPU30HTY

bubmuoreka [{OK https://m.edsoo.ru/71cbb4f5

12

KpuBonuHelinoe
JIBIDKCHHUE.
JIBM>KeHHE MO
OKPY>KHOCTH.

bu6mmoreka LIOK https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

13

VYrioBas u nuHEHHAsA
ckopoctb. [lepuon u
YacToTa.
LlenTpOocTpeMUTEIHH
o€ U MOJIHOE
YCKOpEHHUE
KoHTposbHas pabota
10 TEME
"Kunemaruka"

bubmuoreka [{OK https://m.edsoo.ru/1242f32e

14

15

16

17

IIepBrIif 3aK0H
Hrerorona.
NuepunansHbie
CUCTEMBI OTCUETA.
ITpuHIMDI
OTHOCHUTEIBHOCTH
Tamunes.
Heunepunansusie
CUCTEMBEI OTCUETa

Cuna.
PaBHOelicTBYIOIIASA
cuna. Bropoii 3akoH
Hrrotona. Macca

BzaumonelictBue Te.

Tperuii 3aKk0H
Herorona

[TpuHIMT
CYNEPIIO3ULUHU CHUIL.
Pewenne 3anau Ha
IIPUMEHEHUE 3aKOHOB

bubmuoreka [{OK https://m.edsoo.ru/5a9e4a64

bubnmoreka [{OK https://m.edsoo.ru/141d3837

bubnmoreka [{OK https://m.edsoo.ru/57dba505

bubnmoreka [{OK https://m.edsoo.ru/bdf997fb



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb

Hrrotona

18

3aKOH BCEMUPHOTO
TATOTECHHUS.
DKBUBAJIEHTHOCTh
TPaBUTALMOHHOM U
WHEPTHOU Macchl

bubnmoreka [{OK https://m.edsoo.ru/9aba2b0a

18

20

Cuia TSKECTH U
YCKOpEHHE
CBOOOIHOTO NAJICHUS

JIBukeHne HeOEeCHBIX
TEJ U UX
HCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHYECKAast
CKOPOCTb. 3aKOHBI
Kemnepa

bu6mmoreka LIOK https://m.edso00.ru/22757f26

bubmuoteka LIOK https://m.edsoo.ru/11abfa0a

21

22

23

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

Cuna tpeHus.
[Ipupona n Buas! cuin
TpeHusl. [IBuxeHue B
KUJKOCTHU U Taze ¢
YYETOM CHITBI
COTIPOTUBIICHUS
Cpensl

AOCONIOTHO TBEPLIOE
TEJO.
IToctynarenbHOE U
BpaniaTesibHOe

bubnuoteka [{OK https://m.edsoo.ru/Oae2cd84

bu6mmorexa [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch29
676

bubnmnoreka [{OK bubnmnoreka [JOK
https://m.edsoo.ru/2b95d57¢e



https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2b95d57e

ABWIKCHUC TBCPAOTO
TCJ1a

24

MoMmeHT cHITBI
OTHOCUTEJIBHO OCH
BpauieHus. 1lneqo
CHIIBI

bubnmoreka [{OK https://m.edsoo.ru/653d3459

25

CrnoxxeHue cuil,
MPUJIOKEHHBIX K
TBEPJIOMY TEy.
LlenTp TsKECTH TENA.
VYciioBust paBHOBECUS
TBEpAOro Tena. Bunpl
paBHOBECHUS

bubnuoteka [JOK https://m.edsoo.ru/9aa79a7d

26

KonTposabnas pabora
o teme "Jlunamuka.
Craruka TBEpAOro
Tena"

bubnuoteka [{OK https://m.edsoo.ru/9f5a574c

27

Nmnynse
MaTepUAIbHON TOYKH,
CHCTEMBI
MaTepUATbHBIX
touek. LlenTp mace
CHCTEMBI
MaTepHalbHBIX
Touek. Teopema o
JIBUKEHUH LIEHTpa
Mmacc

bubnmoreka [{OK https://m.edsoo.ru/4bb8294b

28

HNmnynsc cunsl 1
U3MEHEHUE UMITYJIbCA

bubmuoreka I{OK https://m.edsoo.ru/13f0a221



https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

29

30

Tena. 3aKoH
COXpaHEHUs
HUMITYJIbCA.
PeaktuBHOE
JIBYDKEHUE

MomMeHT uMiysbca
MaTepualibHOU TOUKHU.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
MMITyJIbCa B
LEHTPAIbHBIX MOJISX

Pemenue 3amau

bubmuoreka [{OK https://m.edsoo.ru/d6532eb9

bubmuoreka L{OK https://m.edsoo.ru/f7706d63

31

32

33

Pa6ota cubl Ha
MaJIoM ¥ Ha
KOHEYHOM
nepeMeIICHIH.
I'paduueckoe
MpeJICTaBICHHE
paboTHI CHITBIL.
MOIIHOCTD CHIIBI

Kunernueckas
sHeprus. Teopema 00
W3MCHCHUU
KUHETHYECKOM
SHEPTrUuu
MaTepUAIbHON TOYKH
ITorennmanbpHbIe U

HCIIOTCHIUAJIBHBIC
CHIJIBI.

bubmuoreka [{OK https://m.edsoo.ru/913974c7

bubnmoreka [{OK https://m.edsoo.ru/9a5e2e74

bubnmoreka [{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

ITorennmansHas
sHeprus. Bropas
KOCMHYECKast
CKOpOCTb

34

Tperbs kocMuyecKas
ckopocTb. CBs3b
paboThI
HEMOTEHIUATbHBIX
CHJI C U3MEHEHUEM
MEXaHUYEeCKOH
SHEPTUU CUCTEMBI
TeJ. 3aKOH
COXpaHEHUs
MEXaHUYECKOU
SHEPruun

bubmuoreka [{OK https://m.edsoo.ru/f57b4e01

35

Ypyrue u
HEYIpyTrue
CTOJIKHOBCHHSI.
VYpaBHenue beprymum
1 uaeajlbHOM
KHIKOCTH

bubnuoteka [{OK https://m.edsoo.ru/f30f43b6

36

KonTponbhas pabora
o TeMe ""3aKOHBI
COXpaHEHUS B
MexaHuke"

bubnuoteka [{OK https://m.edsoo.ru/474e7c4a

37

Pazsutne
MPEJCTaBICHUN O
MPUPOAE TEIIOTHI.
OcCHOBHBIE

bu6mmoreka IIOK https://m.edsoo.ru/b0a4445f



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f

noyioxxenust MKT.

Huppysus.

BbpoyHnoBckoe
JBUKCHHE

38

39

40

41

Crpoenue
ra3o00pa3HbIX,
KUJKHUX U TBEPABIX
Ten. XapakTep
JBUKEHUS U
B3aUMO/ICHCTBUS
YaCTHI] BEIIECTBA

Macca u pazMepsl
MOJIEKYI (aTOMOB).
KonunuectBo
BEIIESCTBA.
ITocrosHHAs
ABoraapo

Temneparypa.
Tennosoe
paBHoBecue. Illkana
enbcus

W neanbHblil Tas.
I"a30BBIC 3aKOHEI

bubmuoreka [{OK https://m.edsoo.ru/c44d02e2

bubmuoreka [{OK https://m.edsoo.ru/c5b72ab7

bubmuoreka [{OK https://m.edsoo.ru/0070d493

bubnmnoreka [{OK https://m.edsoo.ru/1deb2367

42

YpaBHeHue
Menpaeneena-
Knaneiipona.
Pemenune 3amau

bubmuoteka [{OK https://m.edsoo.ru/8d12c328

43

AGcomoTHas
TeMmnepaTrypa. 3aKoH

bu6mmoreka IIOK https://m.edsoo.ru/14e02d1f



https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f

Hanprona

44

N3onporieccel B
HJICaILHOM T'a3e C
MOCTOSIHHBIM
KOJINYECTBOM
BCIICCTBA

bubnmoreka [{OK https://m.edsoo.ru/68878d51

45

I'padpuaeckoe
IpeCTaBICHNE
M30TIPOLIECCOB:
U30TepMa, U30X0pa,
n3zobapa

bubnuotexa LJOK https://m.edsoo.ru/1344327b

46

47

OcHOBHOE ypaBHEHHUE
MKT

CBs13b a0COTIOTHOM
TEeMIEPaTyphl
TEPMOIMHAMHYECKOMN
CHUCTEMBI CO CpeaHei
KHHETHIECKOMN
SHEprueu
MOCTYIATEeTLHOTO
TEIIIOBOT0 JBIKEHUS
e€ yacTull

bu6mmoreka LIOK https://m.edsoo.ru/c8094721

https://m.edsoo.ru/c38af875

48

0O00011eHne n

CHUCTEMATHU3ALIUS
3HAHUH 110 TEME
"OcHoBel MKT"

bubmuoteka [{OK https://m.edsoo.ru/09d12fd8

49

KoHnTtponbhas padota
1o TeMe "OCHOBBI
MKT"

bu6mmoreka IIOK https://m.edsoo.ru/13adad59



https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

50

TepMoguHamMuueckast
cUCTeMa. 3aJaHue
BHEIIHUX YCIOBHUI
s TJI cucremsl.
Buemnue u
BHYTPEHHHUE
napameTpsbl.
[Tapamerpsr T/
CHUCTEMBI KaK CpeIHue
3HAYCHUS BEJIMYMH,
OITMCHIBAIOIIMX €€ Ha
MUKPOCKOIUYECKOM
YpOBHE

bubnuoteka L{OK https://m.edsoo.ru/5f8d38a3

51

52

53

Hynesoe nauano
TEPMOJAVHAMUKH.
CamonpounsBoibpHas
penakcauus T/1
CUCTEMBI K
TEMJIOBOMY
PaBHOBECHIO

Mogenb uieanbHOro
rasaB
TEPMOJIMHAMUKE.
Ycnosus
MIPUMEHUMOCTH 3TOU
MOJIEH

YpaBHeHue
MenpeneeBa-
Knaneiipona u

bubnmuoreka [{OK https://m.edsoo.ru/8ec512f0

bubnmoreka [{OK https://m.edsoo.ru/29355001

bubnmoreka [{OK https://m.edsoo.ru/bal178d0



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0

BBIPKECHHE JIJIS
BHYTPEHHEH YHEPTUHU

54

Beipaxenue s
BHYTPEHHEHN SHEPrun
OJIHOATOMHOT'0
UJICAIILHOTO ra3a.
KBasucrarnueckue u
HECTaTUYECKUE
IIPOLIECCHI

bubnmoreka [{OK https://m.edsoo.ru/ac5cac15

55

56

57

OnemeHTapHas
pabora B
TEPMOIUHAMHUKE.
Berurcnenue paboThl
no rpaduky mpoiecca
Ha pV-auarpamMmme
Termonepenaya kak
croco0 U3MEHEHUS
BHYTpEHHEH dHepruu
TJI cuctemsl €3
coBepILeHHs pabOThI

Kousexmus,
TEIUIONPOBOAHOCTb,
U3JIyYEHHUE

bubmuoreka [{OK https://m.edsoo.ru/741d5738

bubmuoreka [{OK https://m.edsoo.ru/3d734561

bubnmnoreka [{OK https://m.edsoo.ru/157b54cd

58

KoymmuecTBo
TEIIOTHI.
TenmoéMKOCTh Tela.
VYaenoHas u
MOJISIpHas
TEIMIOEMKOCTH

bubnmoreka [{OK https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

BelllecTBa. Y AejbHas
TEIJIOTa CTOPAHMS
TOILIHNBA

59

Pacuét xonmuectBa
TEIUIOTHI ITPU
TeIionepeaye

bubnmoreka [{OK https://m.edsoo.ru/1db5ad4e

60

ITousitre 00
aanabaTHOM
npouecce. [lepBaiit
3aKOH
TEPMOIUHAMHUKHU

bubnuoteka [JOK https://m.edsoo.ru/d8098824

61

KonuuecTBo TeminoTsl
U paboTa KaK Mepbl
MU3MEHEHUS
BHYTPEHHEHN dHEPrUun
T/ cuctemsl

bubnuoteka [{OK https://m.edsoo.ru/b047alcd

62

Bropoii 3akoH
TEPMOJUHAMUKY JIJIS
PaBHOBECHBIX U
HEPAaBHOBECHBIX
MPOLIECCOB.
HeobpaTumocts
IIPUPOIHBIX
IIPOLIECCOB

bu6mmoteka LIOK https://m.edsoo.ru/c6f4f464

63

[TpuHIMTIBI AEHCTBUS
TEIJIOBBLIX MAIIIUH.

KIIJT

bu6mmoreka IIOK https://m.edsoo.ru/2e945513

64

MakcumanbHOe
snauenue KITJI. ITukn

bu6mmoreka LIOK https://m.edsoo.ru/fe3857b9



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9

Kapno

65

DKOJIOTHYECKHUE
ACIEKTHI
HCIIOJIb30BaHUS
TEIIOBBIX
JIBUTATEJICH.
TemnoBoe
3arpsi3HEHUE
OKpY’KaroIllel cpebl

bubnmoreka [{OK https://m.edsoo.ru/9867aaa7

66

O0o061IeHNE U
CHCTEMAaTHU3aLUs
3HAHHUH 10 TEME
"TepMoHaAMUKa.
TenmoBrle MalTuHE"

bubmuoreka [{OK https://m.edsoo.ru/28d62b3f

67

KonTponbnas pabora
10 TEME
"TepmoiMHAMHUKA.
TenmoBrle MalTuHE"

bubmuoreka [{OK https://m.edsoo.ru/1b6e26¢c5

68

[TapooOpazoBanue u
KOH/ICHCAIIHS.
Hcnapenue n
KUTIeHHE. Y 1ebHas
TEeIIoTa
napooOpazoBaHUs

bubnmnoreka [{OK https://m.edsoo.ru/6f8e6777

69

Hacpiennsie
HEHACHIIIICHHBIC
napsl. KauectBennas
3aBUCUMOCTh
MJIOTHOCTHU U

bubmuoreka I{OK https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

aBJICHUS
HACBIIICHHOTO T1apa
OT TEMIIEPATYPHI, UX
HE3aBHCHUMOCTB OT
00BéMa
HACBIIICHHOTO Tapa.
3aBUCUMOCTH
TEMIIEPATYPHI

KHUIICHUA OT JaBJICHUS

B X KHJAKOCTH

70

BnaxnocTs Bo3ayxa.

AOcoirroTHasa 1
OTHOCHUTCJIbHAA
BJIAXKHOCTh

bubnuotexa [JOK https://m.edsoo.ru/30ebbb79

71

TBépmoe Teno.
Kpucrannnueckne n
amop(HbIe Tena.
AHun3oTponus
CBOMCTB KpPHUCTAJIIOB

bubnuoteka [JOK https://m.edsoo.ru/20a88a03

72

IImaBnenue u
KpHUCTaJUIU3aLIHS.
VY nenpHas TemiaoTa
ILIABIICHHS.
CyO6numarus

bubmuoreka [{OK https://m.edsoo.ru/6ee91e9f

73

Hedopmaruu
TBEPAOIO Tea.
Pactsoxenne u
cxarue. CaBur.
Monynb FOHra.

bu6mmoreka LIOK https://m.edsoo.ru/dalaabl10



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

IIpenen ynpyrux
nedopmarui

74

Tennosoe
pacuupenue
JKUAKOCTEN U
TBEPABIX TEII.
AHTapMOHU3M
TEIUIOBBIX KoeOaHui
YaCTHUI[ BEUIECTBA

bubnmoreka [{OK https://m.edsoo.ru/7ba5edf2

75

[Ipeobpa3zoBanue
SHEPTUU B (a30BBIX
nepexojax

bu6mmoteka LIOK https://m.edsoo.ru/97a0672f

76

77

YpaBHeHue
TEIUIOBOr0 OalaHca

IToBepxHOCTHOE
HaTsDKEHHUE.
Kannmsipueie
siBJieHus. [laBiaeHue
I10J1 UICKPUBJICHHOU
ITOBEPXHOCTHIO
)kunkoctu. Popmyna
Jlarmaca

bubnuoteka [{OK https://m.edsoo.ru/ab1521fb

bu6mmoreka IIOK https://m.edsoo.ru/b42f1f97

78

0O00011eHne n
CUCTEeMAaTH3aLHs
3HAHUH 10 TEME
"ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

bubmuoteka [{OK https://m.edsoo.ru/0b52575¢c

79

KoHnTtponbhas padota

bu6mmoreka IIOK https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

1o TeMe "ArperaTHbie
COCTOSIHUSI BEIECTBA.
®dazoBbie epexoab"

80

81

82

83

84

DJeKTpU3anus Tel u
€€ MPOSBIICHUSL.
DNEeKTpUYECKU
3apan. /IBa Buga
SJIEKTPUYECKUX
3apsI0B.
[TpoBogHUKH,
TUAJICKTPUKU U
MOJTYITPOBOTHUKH

DJIeMEHTapHBII
JIIEKTPUYECKUN
3apsi. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO
3apsna
Bzaumoneicreue
3apsiioB. ToueuHble
3apsbl. 3aKOH
Kynona

Pemenue 3agau

DIIEKTPUYECKOE MOJIE.
Ero neiictBue Ha
ANEKTPUYECKHUE
3apssl

bubmuoreka [{OK https://m.edsoo.ru/laff445f

bubmuoreka [{OK https://m.edsoo.ru/f49afd24

bubnmoreka [{OK https://m.edsoo.ru/445b7746

bubmuorexa [JOK
https://m.edsoo.ru/6b87ecbahttps://m.edsoo.ru/08fcl
9bc

bubnmoreka [{OK https://m.edsoo.ru/05c6bfal



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/05c6bfa1

85

86

87

Hanpstx€anocts
3JIEKTPUYECKOTO
nostst. [IpoOHbIT
3apsia. Jluauum
HANPSKEHHOCTH
AIEKTPUUECKOTO
nosist. OTHOPOTHOE
AIIEKTPUYECKOE 110JIE

IToTeHMaIbHOCTE
3JIEKTPOCTATHYECKOTO
nons. Pa3sHocTs
MMOTEHIINAIOB 1
HaIpsKEHUE

ITorennuanbpHas
JHEprus 3apsia B
ANEKTPOCTATHYECKOM
moite. IloTenmman
ANEKTPOCTATHYECKOTO
TTOJIA

bu6mmoreka LIOK https://m.edsoo.ru/3dac6957

bu6mmoteka LIOK https://m.edso0o.ru/80021447

bubnuoteka [{OK https://m.edsoo.ru/af5fa389

88

Cas3p
HaINpPsKEHHOCTH OIS
Y Pa3HOCTH
IIOTEHLIMAJIOB JIJIS
JJIEKTPOCTATUYECKOTO
O

bubmuoteka [{OK https://m.edsoo.ru/df7a6838

89

[TpuHIMT
CYIIEPIO3ULINH
JNEKTPUYECKUX
noJyien

bu6mmoreka LIOK https://m.edsoo.ru/Ocfeda6e



https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c

9(

IIone Toueunoro
3apsiaa. [lone
PaBHOMEPHO
3apsHKEHHOM chephl

bu6mmoreka LIOK https://m.edsoo.ru/b297b5¢c3

91

92

93

[Tone paBHOMEpHO
3apsHKEHHOTO IO
00Bsémy mapa. [lone
PaBHOMEPHO
3apsKEHHON
OeCKOHEUHOM
TUIOCKOCTH

[IpoBogHuKY B
3JIEKTPOCTATUYECKOM
oJie. Y clIoBue
paBHOBECHUSI 3apsi0B

JvsnexTpuku u
MIOJIYTIPOBOJJHUKH B
JEKTPOCTATUUECKOM
noje

bubmuoreka [{OK https://m.edsoo.ru/f7a665ee

bubmuoreka [{OK https://m.edsoo.ru/32405eab

bubmuoreka [{OK https://m.edsoo.ru/060ebab5

94

95

Konnencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOPA.
DNEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCaTopa
[TapannensHOE

COE/IMHCHUE
KOHJICHCATOPOB

bubnmnoreka [{OK https://m.edsoo.ru/845b4f73

bubnmoreka [{OK https://m.edsoo.ru/d11e8ce7

96

ITocaenoBaTenbHOE

bu6mmoreka LIOK https://m.edsoo.ru/1€992920



https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920

COCAUMHCHUC
KOHICHCATOpPOB

97

98

98

10

10

10

10

OHeprus
3apsKEHHOTO
KOHJIEHCaTopa

JIBmkeHue
3apsDKCHHOM YaCTHUIIbI
B OJJHOPOJTHOM
AIEKTPUUYECKOM T10JIe
O06o0061IEHNE U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"DeKTpUUecKoe
roje"

KonrponsHas pabora
110 TeMe
"DnexTpuueckoe
nose"

Cuia TOKa.
ITocTOSTHHBIM TOK.
YcnoBus
CYIIIECTBOBAHUSA
MMOCTOSTHHOTO
3JIEKTPUYECKOr0 TOKA

HcTounuku ToKa.
Hampsoxkenne u 51C

3akoH Oma ni1g
y4acTka LeMu.
DnexTpuueckoe

bubnmoreka [{OK https://m.edsoo.ru/73a34f18

bu6mmoteka LIOK https://m.edsoo.ru/8341d6ac

bubmuoreka L{OK https://m.edsoo.ru/5752603f

bubmuoreka [{OK https://m.edsoo.ru/cefe90e9

bubnmnoreka [{OK https://m.edsoo.ru/233311b5

bubnmoreka [{OK https://m.edsoo.ru/0839a115

bubnmoreka [{OK https://m.edsoo.ru/f14f251e
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COIPOTHUBIICHUE

10

3aBHCHUMOCTh
CONPOTHUBIICHUS
OJIHOPOJIHOT'O
MIPOBOJIHUKA OT €ro
JUIMHBI U IUIOIIA N
MOTIEPEYHOTO
CceueHus

bubnmoreka [{OK https://m.edsoo.ru/95fcdf51

10

YnensHOE
COTPOTHUBIICHUE
BemecTBa. Pemenue
3a1a4

bubnuoteka LJOK https://m.edsoo.ru/437f8300

10

ITocnenmoBarennsHOE,
napajuiebHoe,
CMEIIaHHOE
COeIMHEHUE
MIPOBOJIHUKOB

bubnuoteka [{OK https://m.edsoo.ru/236f7e07

10

Pacuér
Pa3BETBIEHHBIX
3JIEKTPUUYECKHUX
uenen. [IpaBuna
Kupxroda

bubmuoteka [{OK https://m.edsoo.ru/1794cf37

10

10

Pemenue 3agau

Pab6ota
AIIEKTPUIECKOTO
ToKa. 3akoH J[>Koyrst
—Jlenna

bu6mmoreka IIOK https://m.edsoo.ru/3881b469

bubnmoreka [{OK https://m.edsoo.ru/a3605c5¢

11

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/6761bfof
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11

11

MoIIHOCTh
AJIEKTPUIECKOTO
Toka. TemnnoBas
MOILIHOCTb,
BBIENIsIEMAas Ha
pe3ucrope

O/1C u BHyTpEHHEE

COIIPOTUBJICHHUEC
HCTOYHHKA TOKa

bu6mmoreka LIOK https://m.edso00.ru/99750a6f

bubmuoreka [{OK https://m.edsoo.ru/72d453af

11

3axon OMma s
MOJIHOM (3aMKHYTOM)
JIEKTPUUECKON LeH

bu6mmoreka LIOK https://m.edsoo.ru/221f40fb

11

11

Pemenue 3amau

Momnocts
WCTOYHHUKA TOKA

bubnuotexa [JOK https://m.edsoo.ru/3580b679

bubmuoreka [{OK https://m.edsoo.ru/a0ae51d8

11

11

11

KopoTtkoe 3ambixkanne
Konnencarop B enu
MOCTOSIHHOTO TOKa
Pemenue 3agaq mo

teMe "llocTossHHBIN
ANEKTPUUECKUI TOK"

bubnuoteka [{OK https://m.edsoo.ru/546f5632

bubmuoreka [{OK https://m.edsoo.ru/35368f3e

bubnmnoreka [{OK https://m.edsoo.ru/744261b8

11

Pemenue 3agad mo
teme "TlocTostHHBIN
ANEKTPUUECKUI TOK"

bubnuoteka [{OK https://m.edsoo.ru/eb5d4687

12

0O00011eHne n
CHCTEMAaTH3allHs
3HAHWUM 110 TEME
"TTocTOSTHHBIHN

bu6mmoreka LIOK https://m.edsoo.ru/bfd7a050
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ANEKTPUUECKUH TOK"

12

12

Kontponbnas pabota
1o TeMe
"l[TocTossHHBIM
ANEKTPUUECKUH TOK"

DJIeKTpruyecKas
POBOAMMOCTh
Pa3TUYHBIX BEIIECTR.
DIIEKTPUUECKHUI TOK B
MeTasiax.
CBepXInpoBOAUMOCTh

bubnmoreka [{OK https://m.edsoo.ru/1885ddf1

bu6mmoreka LIOK https://m.edsoo.ru/da794295

12

DIIEKTPUUYECKUI TOK B
pacTBopax u
pacraBax
AJIEKTPOJIUTOB.
3akonsl dapages s
3JIEKTPOJIN3a

bubnuoteka [JOK https://m.edsoo.ru/4b423491

12

12

12

DIIeKTPUUECKHUI TOK B
razax. [Lmazma

DNEeKTPUYECKUN TOK B
BakyyMme. BakyymHbIe
nprOopbI
DNEeKTpUYECKUN TOK B
MOJIyTIPOBOJHUKAX

bubnuoteka [{OK https://m.edsoo.ru/92d92f76

bubnmoreka [{OK https://m.edsoo.ru/2E+160

bubnmoreka [{OK https://m.edsoo.ru/ab61c660

12

[TonynpoBOIHMKOBBIE
nprOopbI

bubmuoteka [{OK https://m.edsoo.ru/83622200

12

Dduzngeckuit
MPaKTUKYM TI0 TeMeE
N3ydyenne  nBUXKEHUS

bubmuoreka I{OK https://m.edsoo.ru/f6292f5f
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Tena, OpOIIIEHHOTO
TOPU30HTAJIBHO.
IIpoBepka rumnoressl O
IPSIMOi
IIPONOPLUUOHAIBHON
3aBUCUMOCTH  MEXIY
JAIBHOCTBIO MONETA U
Ha4aJbHOU CKOPOCTBHIO
Tena.

12

Dduznmueckuit
MPaKTUKYM I10 TEME
"N3yuenue nBUKEHUS
TeJa Mo OKPY>KHOCTHU
C IOCTOSIHHOM 10
MOAYJIIO0 CKOPOCTBIO'
i "Uccaenosanue

3aBHCUMOCTH
nepuojia oopamieHus
KOHHYECKOTO
MasiTHHKA OT €ro
napaMeTpos"”

bubnmuoreka [{OK https://m.edsoo.ru/bcf53514

13

duznyeckui
MPaKTUKYM T10 TEME
"U3mepenne
PaBHOJEHCTBYIOLIEH
CHUJIBI TIPU ABUKEHUU
Opycka mo
HaKJIOHHOMN
MJI0CKOCTH"

bubnmuoteka [JOK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

Hsmepenue
ko3 durmenta
TPEHUS CKOJIBKEHHUSI.

13

13

Dduznueckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
3aBHCHMOCTH CHUJI

yIpYyrocTH,
BO3HHUKAIOIINX B

OpYyXHUHE U
PE3UHOBOM 00pas3Iie,
ot ux aedopmarun"
dusznyecKuit
MPAKTUKYM IO TeMe
"UccnenoBanue
YCJIOBU paBHOBECHS
TBEPIOTO TENA,
UMEIOIIETO OCh
BparnieHus"

bubmuoreka [{OK https://m.edsoo.ru/b55b81al

bu6mmoreka IIOK https://m.edsoo.ru/4a04f4f7

13

Dduznueckuit
MPAKTHUKYM I10 TeMe
"N3yuenne
HU30TEPMUYECKOTO
mporecca
(peKOMEHI0BaHO
HCIIOJIb30BaHHE
udpoBoi
naboparopun)" win
"U3yueHue

bubmuoreka [{OK https://m.edsoo.ru/e0fe7e07
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13

HU30XOPHOT0
npouecca’ uimn
"U3yuenue
n300apHOTO
npouecca’ uimn
"ITpoBepka
ypaBHEHUS
cocrossaus"

duznyeckuit
MPAKTUKYM I10 TeMe
"U3yuenue
3aKOHOMEPHOCTEMN
UCIIapeHus
JKUIKocTEN",
"N3mepenue
a0COIFOTHOM
BJIQYKHOCTH BO3/yXa U
OIIEHKA MaCChl TapOB
B ITOMeIIeHnn".
Nsmepenue
KoxdumeHTa
MMOBEPXHOCTHOTO
HATSDKEHUS

bubmuoreka [{OK https://m.edsoo.ru/6b1a23b5

13

Dduznueckuit
MPaKTUKYM T10 TEME
"Uccnemopanue
CMEIIaHHOTO
COCIUHCHMUS
pe3ucropoB" namn

bubnuoteka [{OK https://m.edsoo.ru/2b179d98
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13

"U3mepenue
YAEITBHOTO
COTIPOTHUBIICHUS
MIPOBOJHUKOB" WIJIN
"UccnenoBanue
3aBHCHMOCTH CHJIbI
TOKa OT HAIPSKCHUS
JUIS JIAMITBI
HakajauBaHus"

duznyeckuit
MPaKTUKYM I10 TEME
"Habmoneuue
AJIEKTpon3a" uin
"Uzmepenue 3apsga
OJHOBAJICHTHOTO
noHa" mim
"UccnenoBanue
3aBHCHMOCTHU
CONPOTUBIICHUSA
TEPMOPE3UCTOPA OT
TeMIIepaTypbl" WU
"CHsaTHE BOJIBT-
aMITEpHOM
XapaKTEePUCTUKU
auona"

bubmuoreka [{OK https://m.edsoo.ru/64b6e901

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136



https://m.edsoo.ru/64b6e901

11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
ara undpposbIie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
B3aumoneiicTBuEe MOCTOSIHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 bubmmorexa [JOK
' POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM WHIYKIIUH.
2 [Tpun pI/Il'[ CyIepro3u I/HZK MarHUTHBIX 1 bubmorexa LIOK
' p uH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarauTHO€E 1oJie MPOBOIHUKA C 1 bubmuoreka [IOK
’ tokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHHE U 1 bu6nmorexa LIOK
’ MOJTYJTb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5. Pemenue 3anau 1
A https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
‘ DIeKTpOU3MEPUTETbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJI€HHE U
; MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 bubmuoreka [JOK
‘ YaCTULbl B OJHOPOAHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nosie
but6mmorekxa [IOK
8. Pemienue 3anau 1
A https://m.edsoo.ru/504e98c7
9 MarsuTtHoe 10Ji€ B BEIlIECTBE. 1 bubnuorexa [JOK

deppoMarHeTuKy, napa- u

https://m.edso0.ru/30ff9608
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JUaMaraCTukKu

OCHOBHBIE CBOWCTBA

10 deppomarneTukos. [Ipumenenne bubamorexa LIOK
' pp P https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
1 Pemenue 3amau mo teme "MarautHoe bubnunorexa LIOK
' nosne" https://m.edso00.ru/5b55¢307
SIBneHne ANEeKTPOMArHUTHOM
12 WH nu. IToTok BeKTOpa MarHUTHOI bubmorexa HOK
' AYKHHH. p https://m.edsoo.ru/b3efa0cl
UHIYKIUH
bubnunoreka LIOK
13.
INC unnyicm https://m.edso0.ru/48150bd8
1 3aK0H JIEKTPOMArHUTHON UHIYKIIMH bubmmoreka [JOK
' dapanes https://m.edsoo.ru/a6dec188
15 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
' Dyko https://m.edsoo.ru/15abe140
16 OJ1C uHAYKIMY B ABUKYILIUXCS bubmuoreka [IOK
' IPOBOIHHUKAX https://m.eds00.ru/0235¢cc02
bubmmoteka IIOK
17.
Pemenue sanas https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
18. IT JI
PaBiIo JcHia https://m.edsoo.ru/bbc22726
NunykrusHocTh. Karymka
19 WH HYKTI/IBHOCTI/I B el'i/I/I MMOCTOSTHHOTO bubmorexa HOK
' YK H https://m.eds00.ru/621eae9d
TOKa
20 SBnenne camonnaykiuu. J/C but6mmorekxa [IOK
’ CaMOUHIYKIIUU https://m.edsoo.ru/7ee60ca8
)1 DHeprusi MarHUTHOTO TOJIsI KaTYIIKH C bubmmoreka [JOK

TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/b3c0ad11
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bubnunorexa LIOK

22. Pemenue 3amau
a https://m.edso0.ru/88f69d2b
’3 O00011IeHNE U CUCTEMATH3AIMS bubnunorexa LIOK
' 3HAHUU 1O TeMe "DIeKTpoAuHaMHUKA" https://m.edsoo.ru/76484025
" KonTtponsHast pabora o Teme bubnuoreka [JOK
' "DaeKTpogMHaMKKA" https://m.edso0.ru/8ae09b98
Komnebarennpuast cucrema. CBOOOIHEIE
25 koneOanust. 'apmonnueckue bubnnorexa [JOK
' -Lap https://m.edsoo.ru/7c1db385
Koe0anus
-6 KunemaTtnyeckoe u 1TMHaMHU4YECKOE bubnnorexa [IOK
' ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edsoo.ru/87ce9498
DHepreTuvecKoe onvucanue. BeiBoj
JUHAMHAYECKOTO ONMCAHUS
27 TapMOHHUYECKUX KOJIEOAHUI U3 UX bubnmorexa IOK
) P https://m.edso0.ru/e3c99692
SHEPreTUYEeCKOro U KUHEMaTHYeCKOTO
OITUCAHUS
bubmmoteka IIOK
28. Amvnuryna u dasa KojieOaHui
yran https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoseOaHUH.
T1epron MabIX CBOOOIHBIX
29 I(Oer6aHI/II71 MaTEMAaTHYECKOTO bubmmorexa TIOK
' https://m.eds00.ru/e0399319
MmasiTHUKa. [leproa cBOOOIHBIX
KoJie0aHul MPY>KUHHOTO MasiTHUKA
30 3aryxaromye KojaeOaHusl. bubnuotexa [JOK
’ Brinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/72e93d09
but6mmorekxa [IOK
31. ABTOKOIEOAHUS
https://m.edsoo.ru/6add2644
32. O0001eHre U CUCTEMATU3 AL but6mmoreka [IOK
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3HAHUHU 110 TeMe "Mexaundeckie
KoJiebanus"

https://m.edsoo.ru/eb84182f

DNEKTPOMArHUTHBIE KOJICOAHMS.

bub6nmoreka [IOK

33.
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
34 aMIUTATY/IBI 3apsjia KOHJEHcAaTopa ¢ bubnmnoreka HOK
' aMIUIUTYI0M CUIIBI TOKA B https://m.edsoo.ru/093f9afl
K0JIeOATETbHOM KOHTYpE
35 3aKOH COXpaHEHUsl YHEPIUHU B bubmmoreka [JOK
' ujeabHOM KoJiebaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarolye 31eKTPOMarHuTHhIE
36 KOJI};)gaHI/ISI Brin )KII)IeHHI)Ie buGnuorexa [IOK
' ' y https://m.eds00.ru/5e668619
AIEKTPOMArHUTHbIE KoJeOaHus
[Iepemennslit TOK. Pe3ucrop u
37 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa [TOK
' A PRI P https://m.eds00.ru/84836152
TOKa
38 Karyika HHIyKTUBHOCTH B LIENU bubmuoreka [IOK
' MIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
39 3akon OMa JJ1st SIEKTPUIECKOM Tenn bubmuoreka [IOK
' IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MoniHoCTh IEPEMEHHOT0 TOKA.
40 AMIUTTYIHOE U JEHCTBYIOIIEE bubmmorexa [JOK
' YA g yIom https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUJIBI TOKA U HATIPSIKEHUS
41 Pe3oHaHC B aieKTpUUECKO 1enu bubmmorexa [JOK
' p H https://m.edso0.ru/087506df
but6mmoreka [IOK
42. Pewenne 3anau
A https://m.edsoo.ru/a16836a4
43, WneansHbIif Tpancopmarop. bubmuoreka [IOK
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IIpousBoacTBo, nepenaya u
NOTpeOICHHUE ANEKTPUUECKON IHEPTUU

https://m.edso0.ru/f97418ae

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

44 KynbTypa ncnosb3oBanus bubmmorexa [JOK
' YIRTYP . https://m.eds00.ru/a6f74d93
AJIEKTPOIHEPIUH B TOBCEAHEBHOM
KU3HU
bubnunoreka LIOK
45, P
clietHe sazat https://m.edsoo.ru/7cab59f8
O06001IeHNEe U CHCTeMAaTU3aIHs
46 3HAHUU 10 TeMe "DIEeKTPOMarHUTHbIC bubmorexa OK
' . P https://m.eds00.ru/401024a9
KoseOaHus
47 MexaHu4ecKue BOJHBI. bubmuoreka [IOK
' XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso00.ru/a58e109f
48 CBolicTBa MEXaHUYECKUX BOJIH brbmmorexa [TOK
' https://m.edso0.ru/d9ae1000
bu6nmorexa LIOK
49. 3ByK. X
BYK. AapaRTCPHCTHIH 3Byka https://m.eds00.ru/138b6f09
50 WNudpassyk u ynbrpas3syk. [llymoBoe bubmuoreka [IOK
' 3arps3HEHHE OKPYKAIOLIeH cpeibl https://m.eds00.ru/7380038f
51 DIIEKTPOMArHUTHBIE BOJTHBI. bubnuotexa [JOK
' H3ny4yeHune 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
5y DHEprus MEKTPOMAarHUTHBIX BOJIH. bubnuotexa [JOK
' CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana >MeKTPOMarHUTHBIX BOJIH.
53 [IpruMeHeHue 3JIeKTPOMarHuTHBIX bubmmorexa [JOK
' P p https://m.edso0.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
54. [IpuHIMIIBI paAOCBA3U U bubnunoreka LIOK
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TeneBuaeHus. Pagnookanms.
DIIEKTPOMarHuTHOE 3arpsi3HEHUE
OKPY’KAIOIIIECH CPeIb

https://m.edso0.ru/9f96f1f8

cg KontponsHas pabora o Teme bubmunoreka [JOK
' "Komne6aHus 1 BOTHBI" https://m.eds00.ru/4f7985a0
56 Cgert. 3aKOH NPSIMOJIMHEHHOTO bubnmnoreka HOK
' pacrpocTpaHEHHs CBETA https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
57 3aKOHa IIPSIMOJINHEHHOTO bubmorexa HOK
' p https://m.edsoo.ru/ea32d455
pacrpocTpaHEHHs CBETA
sg Otpaxenue csera. [1nockoe 3epkaino. Bbu6motreka [JOK
' Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJILHEIN IT0KA3aTeNlb
59 npesiomiienns. IlonHoe BHyTpeHHEE bubmorexa LHOK
’ p ) . yp https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHbIil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemienue 3a1au Ha npuMeHEHUE
60 3aKOHOB OTPAXKCHUS U IIPEITOMIICHUS bubnmorexa [JOK
' p p https://m.eds00.ru/49d830a9
cBeTa
Xon aydent B npuzMe. Jucoepcus
61 CBE€TAa y(;{HO)KHLII)ﬁ COCT@IJIS 6eJ1(I))ro bubmorexa LIOK
' ' https://m.edsoo.ru/d8elc3be
cBeta. IIget
6 JInn3el. @OKyCHOE PacCTOSIHUE U bubmuoreka [JOK
’ onTHYecKas cuiia JIMH3BI https://m.edso0.ru/60441359
63 [TocTpoenue n3o6paxxeHuii B JMH3aX U bubmmoreka [JOK
' HX CUCTEeMaX. YBEIIMUCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
64. Pemenue 3agau Ha moctpoeHue bubnunoreka LIOK



https://m.edsoo.ru/9f96f1f8
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U300paKeHMA, TIOTY9aeMBbIX C
HOMOILBIO JIMH3

https://m.edsoo.ru/5a868f09

65 I'na3 xak onrudeckas cucreMa bubmorexa HOK
' https://m.edsoo.ru/ecd480a2
Pemenue 3agad. Ilpenensl
66 I I/IMCHI/IMOJ(:J[TI/I I‘e(I:Mf)T NUECKOU bubmorexa OK
' p p https://m.edsoo.ru/cd174a10
OIITUKHA
67 CKOpOCTb CBETA U METOBI €€ bubnnoreka [JOK
' M3MEPEHHS https://m.edsoo.ru/f32aab06
bubnuoreka [{OK
68.
Aucnepens caera https://m.edsoo.ru/lel6cc6e
bubnuoreka [{OK
69. n
HTEpQepeHmus cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE UCTOYHHUKH. Y CTIOBHS
70 HaOJIFOEHUSI MAKCHUMYMOB 1 bubmorexa [JOK
' A ™ https://m.eds00.ru/c6416d48
MHUHUMYMOB
bubnuoreka [{OK
71. P
CIIeHHe safat https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
72. I1
PUMCHEHHE MHTEP(EpeHIIM https://m.edsoo.ru/668edbc8
but6mmorekxa [IOK
73.
Audpaxums ceera https://m.edsoo.ru/12ed04b5
24 JudpaxknuonHas pemeéTka. Y cioBue bubnuorexa [IOK
’ HaOJIOJICHUS TJIABHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [{OK
75.
Pemenne sanas https://m.edsoo.ru/d58c411a
26 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuotexa [JOK

[Tonsipuzanus cBera

https://m.edso0.ru/e9890fe9
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bubnunorexa LIOK

7 Pemerme a/i2 https://m.edsoo.ru/c56¢c8158

78. CBeTOBbBIC ABJICHUS B IPUPOJIE bubmmorexa [JOK

https://m.eds00.ru/0b36363d

79 O00011IeHNE U CHCTEMATH3AIMS bu6nunorexa LIOK
3HaHuil no teme "OnTuka" https://m.edsoo.ru/8al14748b

20. KonTtponpsHast pabora o Teme bu6mmoteka [JOK
«Onrtuka» https://m.edsoo.ru/82315dd4
['panu1el mpuMeHUMOCTH

gl KJIACCUYCCKOW MEXaHUKH. 3aKOHBI bubnuoreka [IOK
ANEKTPOJUHAMUKHA U TIPUHIUIL https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH

- [Toctynatel crienuanbHON TEOPUHU bubmuoreka [{OK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBail. [IpeobpazoBanus Jlopenua.

83, VYcnoBre NpUUNHHOCTH. bubmuoreka [IOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMme/yIeHre BpEMEHH U COKpallleHUue
JUTHHBI

aa. OHeprus U UMIYJIbC PEISITUBUCTCKON bu6muoreka [JOK
YaCTUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U

85. HMITYJIbCOM PEISITUBACTCKON Bubmmorexa [IOK

https://m.edsoo.ru/b6258ffa
YaCcTUIIbl. DHEPTUs MOKOS

g6 I'mmoTesa M. Ilnanka o kBaHTax. bubmuorexa [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218

87. DHeprust 1 UMITYJIbC GOTOHA bubmuotexa [JOK



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/a5ffa218

dotordp¢exr. Onpiter A. T

https://m.edsoo.ru/7fb307ec
bu6nunorexa LIOK

88.
CroneroBa. 3akonbl hoTodPdexra https://m.eds00.ru/8c68e5b9
VYpaBHenue DiHIITEHA 17151
89 doroaddekra. "Kpacnas rpanuna” bubamorexa LIOK
' P parHh https://m.edso0.ru/01ef4556
dororddekra
Hasnenue cera. OnbiTh I1. H. bubnuoreka [{OK
90.
JleOeneBa https://m.edso0.ru/64b4f966
91 BonHoBEIE cBOMCTBa YacTH bubnnorexa [JOK
' H https://m.edsoo.ru/f59cfcec
92 KopnyckynsipHO-BOJIHOBOH AyajIn3M bubnnorexa [JOK
' PHyCKy AP Y https://m.edsoo.ru/8ccab62a
93 Judpakius 37eKTpOHOB Ha bubmuoreka [IOK
' KpHCTAILIaX https://m.edsoo.ru/30dbal8c
94 Pemienue pacuéTHbIX 3a7a4 bubnmorexa HOK
' p a https://m.edsoo.ru/ee9b3182
KoutponsHas pabora o TemMam:
95 "OCH(I:))BLI CTOl:')' "KopnyckyisipHO- bubnmorexa HOK
' . T PHYCIYIAP https://m.edso00.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OIBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
96 aroma. IImanerapHast MoAeIbL aToMa bubmmorera TIOK
) ’ P a https://m.edsoo.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
97. IT b
OCTyJIaThl bopa https://m.edsoo.ru/404dfa9a
08 Buapt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
’ SHEPTUM aTOMa BOIOPO/Ia https://m.edsoo.ru/cf74blla
99 CHoHTaHHOE U BBIHYKJEHHOE bubmmoreka [JOK

HN3TYy4CHUC CBCTA

https://m.edsoo.ru/f945d85¢c
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100.

101.

102.

103.

104.

Jlazep 1

Hyxnonnas moaens sapa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oromnsl.
PannoakTuBHOCTH

3aKOH paIMO0aKTUBHOTO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO

usnydeHus. Biusnue 1
PaIMOAKTUBHOCTH Ha KUBBIC

opranusmsl. Jlozumerpust

DHeprus CB3U HYKJIOHOB B SIJIpE.

SAnepuble cuinbl. Jledekt maccsl spa.
Snepusle peakuuu. AnepHbie

peaktopsl. [Ipobaems! ynpapisieMoro 1
TEPMOSIACPHOIO CUHTE3A.

DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS

AJIEPHON SHEPrEeTUKH

MeTtobl perucTpanuy u

MCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIbHBIE B3aUMOCHCTBUS.
BaproHbl, ME30HBI U JIENTOHBI. 1
IIpencraBnenne o CtanmapTHOMN

mozaenu. KBapk-riooHHas Mozenb

aJIpOHOB

bubnunorexa LIOK
https://m.edsoo.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

bu6nmorexa LIOK
https://m.edsoo.ru/ff1758d0

bubnmnorexa LIOK
https://m.edsoo.ru/lac08a5b

105.

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHast maTepus u TEMHas
sHeprus. EnuncrBo husmaeckoit
KapTHUHBI MUpa

bubnunoreka LIOK
https://m.edsoo.ru/c026fd37
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OTansl PasBUTHUA aCTPOHOMHU.

bubnunoreka LIOK

106.
3HaYeHHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
107 00BsCHEHUS IPUPOJIbI KOCMUYECKHX bubmunoreka [JOK
" 00BeKTOB. MeTObI aCTPOHOMUYECKHX https://m.edso0.ru/39¢44028
HUCCIEeI0BaHuN
CoBpeMEHHbBIEC ONITUYECKUE
108 TEJIECKOIIbI, PAJUOTEIICCKOIIBI bubnmorexa [JOK
' - pa ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
109 SIpDKHE 3BE3/IbI, IIJIAHETHI, NX BUAUMOE bubnnorexa [JOK
' p AL, ’ a https://m.edsoo.ru/aac588eb
IBHKEHHE
Comnneuynas cucrtema. CoJHIIE.
110 CoiHeyHast aKTUBHOCTb. MICTOUHUK bubmmorexa HOK
' o https://m.edso0.ru/22748eb4
sHeprun CoJIHILIA U 3BE3]
3BE3bI, X OCHOBHEIE
111 XapakTepucTuku. Jnarpamma bubmorexa LOK
T PakTep - snarp | https://m.eds00.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
112 3Be3/1BI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa HOK
) https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
113 CoBpeMeHHBIE IPEICTABICHUS O bu6muoreka [JOK
) MPOUCXO0XKAEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
U 3BE37. OTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anmakTuka.
114 Tune! ramakTuk. YépHblie OLIPLI B Bubmorexa OK
) - ep AbIP https://m.edsoo.ru/7cd10a0a
SIpax TalaKTHK
115.  BceneHnHas. Pacmnpenue BeeneHHOM. bubmuotexa [JOK
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3akon Xao6mna. Teopus bonbimoro
B3pbIBa. PeuKkTOBOC U3ITyUcHUE

https://m.edsoo.ru/3dbdf0d2

116, Macmrabnas ctpykrypa Beenennoil. bubnmnoreka HOK
Meraranaktuka https://m.edsoo.ru/ce234633
N bub6nmoreka [IOK
117. Hepeménnsie npobiaemMbl acCTpOHOMUU https://m.edsoo.ru/d37doffe
®u3NUecKuil IPAKTUKYM I10 TEME
"NccneqoBanue MAarHUTHOT'O OJIA
118, IIOCTOSIHHBIX MarHuTOB", bu6nmorexa LIOK
"UccnenoBanue aeicTBUS https://m.edsoo.ru/67361aef
IIOCTOSIHHOT'O MarHUTa Ha PaMKy ¢
TOKOM"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
119. "HccnenoBaHue IBIEHUS bubnnorexa [JOK
| https://m.edsoo.ru/b8fh6391
CaMOUHIYKITUU
Du3nUeCKU IPAKTUKYM I10 TEME
120, "U3mepenue nepuojia CBOOOIHBIX bubnmnorexa [JOK
KoJie0aHUN HUTSIHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
121.  "H3MmepeHue nmokazaremis bubnmorexa LHOK
" https://m.eds00.ru/42569eal
MPEJIOMJIEHUS CTEKJIIa
Pu3nYecKuil TPAKTUKYM 110 TEME
122, "Habmronenue nudpakuuu, but6mmorekxa [IOK
uHTEp(EepEeHITNH U TTONAPU3AIUU https://m.edsoo.ru/8b7ac737
ceera"
DuU3nYeCKU MPAKTUKYM 110 TEME
but6mmoreka [IOK
123. "OnpeneneHne UMITYJIbCa U SHEPTUU

PCIATUBUCTCKUX YACTHULL (HO

https://m.eds00.ru/63756¢c47
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dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paaoakTUBHOIO

bubnunoreka LIOK
124. ¢doHa ¢ UCTIOIB30BaHUEM J103UMETpa" ubmorexa 110
| https://m.edsoo.ru/c3dabe6e
win "M3ydenue noriouieHus o6era-
YaCTHULl AJTIOMUHUEM"
175 O06o001IeHre U CUCTEMAaTH3 AL bubnuoreka [{OK
" 3HaHwmi no teme "Knunemaruka" https://m.eds00.ru/b032fc4b
126 O00011IeHNE U CUCTEMATH3AIUS bubnunoreka LIOK
' 3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
17 O06o001IeHre U CUCTEMAaTH3aIHs bubnuorexa [JOK
' 3HaHuH mo TeMe "IuHamuka" https://m.edsoo.ru/2dfbafch
O00011eHNEe U CUCTEMATU3 AL B OK
128. 3HaHu# 1o Teme "CraTtuka TBEpIOTro ubnuorexa I
" https://m.edsoo.ru/3cca482e
Tena
OO0o001IeHNE U CHCTEMATH3aIIH G OK
129.  3HaHMi 110 TeMe "3aKOHBI COXPAHEHHUS nommorexa L
" https://m.edso00.ru/32a4d1a0
B MEXaHHUKE
O0o0011IcHNE U CHCTEMATH3aIINS Bt OK
130. 3HaHUH 1Mo TeMe "OCHOBBI uosmorexa I1
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TEOpHH
O00011eHNEe U CUCTEMATU3 AL Bt OK
131.  3nHaHuii no teMe "TepMoauHAMUKA. nommoreka 1
TenmoBLe MAMHLL" https://m.eds00.ru/c63f7c10
O0001eHre U CUCTEMATU3 AL BuG OK
132.  3HaHuM# 110 TeMe "ArperaTHbie nommorexa L

cocTosgHus BenrecTsa. Pa3oBble

https://m.edsoo.ru/1d36b5b1
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nepexopl"”

O00011eHrEe U cCUCTEMATU3ALIIS

133 3HAHUU 110 TeMe "DIIEKTPUUECKOE 1 Bubmaorexa ITOK
' | P https://m.edsoo.ru/3bfodef9
[oJie
O00011eHrEe U cCUCTEMATU3 AL
134 sgagui o teMe "TlocToSHHEBIN 1 Bubmaorexa ITOK
' . https://m.edso0.ru/71453ee6
IIEKTPUYCSCKUI TOK
O000111eHrE U CUCTEMATU3 AN
135 3HaHHII;I o teme "Toku B a;—IJ'II/I‘IHLIX 1 buGnuorexa [IOK
' } P https://m.edso0.ru/3d40077a
cpenax
136 O06o001IeHre U CUCTEMAaTH3aIHs 1 bubnuorexa [JOK
" 3paHWii mo Teme "MarauTtHoe Tose" https://m.edsoo.ru/3b4c06ae
OBILIEE KOJIMYECTBO HACOB I10 136

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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






