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MNOACHUTEJIBHASA 3AIINCKA

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

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOUIUMXCS CpeACTBaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISCT BO3MOXKHOCTH ISl peai3alldd  PA3JIMUYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u acTpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKIaJ B (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

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

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHHE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
NOCTOSIHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mnpouecca. g yriayOiaéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,
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BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO TMpakTHKyma. B mepBoM ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHusi paznena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PAdOT M MPaKTUKyMa NpeACTaBieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaAETCS B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (DU3NYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
mpoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYl  (usuKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MYECKUX OCHOB U TPUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
OMpeIeNICHNs] TOCTOBEPHOCTH MOJTYUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

BocnurarebHbIN NOTEHIUAJ NPeAMeTa (PU3UKA peasn3yercs yepes:

® [IpUBJICYCHHE BHUMAHUS 00YYaIOUIUXCs K IEHHOCTHOMY aCIEeKTy
U3y4aeMbIX Ha YpOKax sIBIICHUH, OpraHU3aIMIo X paboThI ¢ MOTy4yaeMon Ha
ypOKE COLIMaIbHO 3HAYUMOW NH(pOpMaLiel — UHUIIUUPOBAHUE €€
0OCY>KIeHHsI, BRICKa3bIBaHUsI 00YUaIOIIMMUCS CBOETO MHEHUS 10 €€ TTOBOTY,
BBIPAOOTKH CBOETO K HEMl OTHOLIEHMUS;

® JIEMOHCTPALHIO O0YYarOIIHUMCS IPUMEPOB OTBETCTBEHHOTO, I'PAXKIAHCKOTO
MOBECHUS, POSBICHUS YEIOBEKOIIOOUS U T0OPOCEPIEUHOCTH, YEPEe3
10J100p COOTBETCTBYIOLUX TEKCTOB JJIsl YT€HUS, 3a]a4 JUIsl pEIICHNUS,
pOoOJIEMHBIX CUTYyalUH 17151 0OCYKIEHUS B KJIacCe;

® [IpUMEHEHHUE Ha YPOKaX MHTEPAKTUBHBIX (POPM pabOThI ¢ 00YIAIONTUMUCS:
MHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOLIUX MO3HABATEIbHYI0 MOTHBALUIO
oOy4Jarommxcs; TMIaKTUYECKOro TeaTpa, re NoJIyYeHHbIE HA YPOKE 3HAHUS
OOBITPBHIBAIOTCA B T€ATPAIBHBIX TOCTAHOBKAX; IUCKYCCHI, KOTOPHIE AAOT
0Oy4aroIIMMCSl BO3MOXHOCTb IPUOOPECTU ONBIT BEJIEHNUS KOHCTPYKTUBHOIO
JMasora; TpynnoBoi padoThl WM padOThI B Mapax, KOTOPbIE y4aT
oOyuJaroluxcst KOMaHIHOU paboTe U B3aMMOACHCTBUIO C IPYTUMHU
00yJaromMUMHCS;

® VHULHHAPOBAHUE U MOJIEPKKY UCCIEA0BATEIBCKON IEATEIBHOCTH
OOy4JaromMxcs B paMKax peaqn3aliii MU WHIUBUTYAIbHBIX U TPYIIIIOBBIX
UCCJIEI0BATENBCKUX MTPOEKTOB, UTO 1ACT 00YYatOUIMMCS BO3MOKHOCTh
NPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS TEOPETUUECKOM
po0JieMbl, HaBBIK TEHEPUPOBaHUS U 0OPMIICHUSI COOCTBEHHBIX UIEH,
HAaBBIK YBAKUTEJIBLHOI'O OTHOIIEHUS K UYXKUM HJI€sIM, O()OPMIICHHBIM B
paboTax Apyrux uccienoBarenei, HaBbIK MyOJUYHOrO BBICTYIUIEHUS TIEpE]T
ayJIMTOpHUEN, apr'yMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PEHHUS.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yrnyOn€HHBIA ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®usuka» Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHusl BBIOMpAETCS OOYYAIOMUMUCS, I[UIAHUPYIOMIUMH TPOJOJIKEHUE
0o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzydenue ¢pusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus otBoutcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 4acoB (5 4acoB B HEJIEINIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeleHUs] J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIWBHUYAIbHBIX
0COOEHHOCTEN 00yJaromuxcs.
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuumH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4l MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

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



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MaTepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLIUAIBHOE) U IMOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOITMYECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHaApsOB, LEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucTteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue naBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW IBHKEHUS OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

W3yyenune nBWXEHHS Tena, OpOIIEHHOTo Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MueprmaneHble cuctemsl oTcyéta. [IpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckoil MMUpOTHL. JIBHKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOPOCTb.

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

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Masnenue. I'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBHKEHHS Opycka I0
HAKJIOHHOMW IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHus Mo BEIWYUHE YIIIO0BOro KoddduiumeHnra
3aBucuMOcCTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpalaTelbHOE JBHKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.
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[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

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

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

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHIL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.

12



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHne W KWICHHE. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.
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Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

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

JlvonekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

15



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSTHHON U IIEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psaKa KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CynIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouyHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.

16



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTHUN.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHLMAJIOB MEXAY MOJIFOCAMU UCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMUA MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh COIMPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHOOPHI.

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

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

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

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.
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TexHn4eckue yCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOIBUTATENb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHN CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAYyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUHU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHMM Tpy3a Ha MACCHUBHOM MpYyXUHE C ILENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTYJOM CHIIbI TOKa B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHUS NpU PA3IUYHOM (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonacTBo, mnepegada W NOTpeOIEHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUM JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO U MPUHIMIT A€HCTBUS TpaHCchopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagIuOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3as, Tudpakius, UHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONMHENHOE pacnHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCUTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMINYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKui IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIMIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne dhoTope3ncropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u noryonierre (GOTOHOB MpHU MEPEXo0/ie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.
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Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPpAKMuUKyMm.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydyeHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.
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Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maromiee MOBTOPEHUE.
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O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUH U aCTPODUZUKN».

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (PyHKIUMH
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

NU3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (puamyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
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NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlIeCTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTb  TPAXJAHCKOM  TO3UIMM  OOYyYalomIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHWH B  00pa3oBaTesbHON
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON 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 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUM B OKpyKalolleh cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
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BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJepKaHusl, MIPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JAaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaxOAUThb AapTryMEHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3HKE B TMPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(POpMAaLUU (PU3HMUECKOTO COAEp KaHUA
U3 HWCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpEACTBa HH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpMalMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.
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KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

OCYIIECTBISATh OOIIEHWEe Ha YypokaXx (U3UKH U BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LEIHM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBATh JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeesiTh poJid ¢ Y4€TOM MHEHHUM YYaCTHUKOB, 00CYX/AaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISAITH  TBOPYECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ TTO3HABATEIBLHYIO  JIEATEIBHOCTh B
obsactTh (U3UKU U AaCTPOHOMHH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C YU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIcTh HaBBIKAMM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pedieKkcuu s OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKHA W CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHMKEHMIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

IMPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAJIEHOE COCTOSTHUE, BU/ICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CITOCOOHOCTH aIalTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITHAaTUBHOCTh, YMEHHUE JNEHCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAILHOE
COCTOSIHUE JpPYTHX, Y4YUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.
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IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM U OITUYECKOM cdepax edaTelbHOCTH
4eJioBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU U TEPMOAMHAMUKH, POJIb (DU3UUYECKON TEOpUHU B
dbopMHUpPOBaHUYU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO ynopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJEIIHU Ira3a, )KUJKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UpPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amunes juisi CKOPOCTH W IEepeMelieHus,
3akOoHbl HplOTOHA, TpPUHLIMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPruH, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEprud,
YCIIOBUSI paBHOBECHS TBEPAOrO Teia), MPU OTOM HUCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON DHEPrUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEN KHHETUYECKON
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SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUS! PHEPTUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HMCHOIb30BaTh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ TMPAKTUYECKH BAXKHBIC COOTHOILICHUS: 3aKOHbI OMa i y4yacTka
Henu W Uil 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyisa—Jlenua,
npaBuia Kupxroda, 3akonsl @apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMAJbHAS DJHEPTUs, KUHETHYECKas
DHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSHDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAs BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Inapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh TIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUWE Yy4dacTKa LN C MOCJIEAOBATEIbHBIM M
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOH/JIEHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHkKeHUE, NUu(y3us, UCIapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAITU3alUsl, HAPABICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;
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IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIHMUUHBI OT
IpYyroi C  HUCIHOJIb30BAaHUEM MPSAMBIX  U3MEPEHUW, TpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BUAE TIpapuKoB C YYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHMM, IENIaTh BBIBO/IBI IO pE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYEHHbIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

co0r01aTh IpaBuiia 6€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKoil MOJEIbI0: Ha OCHOBaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3aaad, MPpOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTUPOBATH METOIbl PELICHUS C
y4€TOM MOIYUEHHBIX PE3yJIbTAaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3aHHONM C (PU3MUECKUMH IpoLeccaMu, C
MO3ULIMUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PALIMOHATIEHOM
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IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHKEHHIM
HAyKM M TEXHOJIOTMM Ui JAJbHEHMINErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOU U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyro  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POpPMaALIUK;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUSA
CaMOCTOSITEIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBINIOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIEI0BATEIbCKUX PAOOT;

paboTarh B TpyNIle C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXJO0I0 U3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTpUBaEMOil IpoOIeMbl;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xoumy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIMIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeOBEKa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUMNA (PU3NYECKON Teopuu —
NIEKTPOJUHAMUKH, CIIELUAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
busuku, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUMN O
bu3nUecKkoil KapTHHe MUpPaA, MeCTO (U3UUECKON KapTHUHBI MHUpa B 00ILIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIsl, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUIECKUIl MasTHUK,
UJCaNbHBIA TMPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WJ€ATbHBIN
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KoJIe0aTEeNbHBIN KOHTYp, TOHKas TUH3a, MOJIeTICl aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTh yCIOBUS (TPaHUIIbI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, TOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHEIUalbHOW  TEOPUU  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTpUUECKOro 3apsifa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIEKTPOMAarHUTHOM  WHAYKIWHU, npaBuwio Jlenma, cBsa3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEIBHOCTU DUHIITEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MacCOBOT'O YHCENl M DHEPIUU B SIICPHBIX PEAKLUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCIOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBWKYILAs CHJIa, HWHAYKUIUA
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIs
INPOBOJHUKA C TOKOM, PEISTUBUCTCKUU MMIYJbC, MOJIHAS DSHEPIHUs,
JHEprus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsia 1ipa, SHEPTHs CBA3H s1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJH, Ju(pakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddekr), anbda- u Oera-pacmaabl
saaep, TaMMa-u3iaydeHue saep, (u3NyYecKue MPUHIMIMBI CIEKTPaIbHOrO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiIeHUE WHIYKIWA MarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH N300pakeHHe, CO3]aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOINOJATAIONINE ACTPOHOMUYECKUE IOHATUSA, TEOPHH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
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OPOUCXOSIINX B 3BE3/IaX, B 3BE3HBIX CHCTEMAaX, B MEKTaJaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOTIOLNHY 3BE3]] U BeeleHHoi;
IPOBOAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
¢uznyeckux BeNMYUH B BHIE TIpadukoB ¢ Y4ETOM aOCOJIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
POBOJNUTH OMBITHI O MPOBEPKE MPEITI0KEHHONW THIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYE€HHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUMOTE3bI;

OTKCHIBaTh METO/BI OTYUYCHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SIBHO 33JaHHOM M HEIBHO 3aJaHHOU
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
¢uznyeckue MOJeNd, OTBEYarollue TpPeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIOJB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pEIIeHUS 3ajad,
MPOBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yibTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOJTYYSHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUN W3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOpPOi Ha N3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;
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aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKHUMH TMpolieccaMu, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O pallMOHATILHOM
MPUPOAOIIOIH30BAaHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKW W TEXHOJOTUW JUIsl JlaJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTo
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM ISl TOMCKA, TNEpepadOTKHM M MpeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU MH(GOPMAITUH, CTPYKTYPHUPOBAHUS I MHTEPIPETAIINH
uHGOpMAIlMK, TOJNYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAIMI0O U OIECHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POPMALIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Mpolecce
BBITIOJIHEHUS TIPOSKTHBIX U y4eOHO-UCCIIEI0BATEIHCKUX PAbOT;

paboTath B TPYyIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACIPEACATh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYMIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

IPOSIBISATHE MOTUBALMIO K Oyayiield npodhecCUuOHaNbHON AESITeIbHOCTU 10
CHEIUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24
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4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL
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Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KosanuyecTBO 4acoB Jara
JIeKTPOHHBbIE U(PPOBBHIE
n/ Tema ypoka Bcer Kourposbnbl  IIpakTHnyecku  H3y4YeHH
o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThl e padoThl |
®dusuka — bubmuorexa [JOK
1 dyHaamMeHTaNbHAS HayKa O 1 https://resh.edu.ru/subject/lesson/5894/start/900
IpUpoJIE. 71/
Hayunblil MeToa o3HaHus bubnuoreka [IOK
2 Y METOJIbI UCCIIEI0BAHUS 1 https://resh.edu.ru/subject/lesson/5894/start/900
(UBHYECKUX SIBIICHUU. 71/
OKCIIEpUMEHT U TEOpHUs B
MpolLecce MO3HAHUS bubmmorexa [IOK
3 P 1 https://resh.edu.ru/subject/lesson/5894/start/900
npupoasl. Habmonenue u 71/
IKCTIEPUMEHT B (PU3UKE. o
Cnoco0Ob1 U3MepeHust bubmotexa [JOK
4 P 1 https://resh.edu.ru/subject/lesson/5894/start/900
(¢u3NYECKUX BETNYMH. 71/
AGcomtoTHas 1
OTHOCHUTEIIbHAS bubmorexa LHOK
5 . 1 https://resh.edu.ru/subject/lesson/5894/start/900
MOTPEIIHOCTH U3MEPEHUN 71/
(U3NYECKUX BETUYMH. o
MoaenupoBaHue B
¢uzuke. Ponb u MecTo bubnuorexa [IOK
6 ¢u3uku B pOpMHUPOBAHUHI 1 https://resh.edu.ru/subject/lesson/5894/start/900
COBPEMEHHON HAyYHOU 71/
KapTUHBI MUDA, B
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https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

MPAKTUYECKOU
JESITEIbHOCTH JIFOJIeH.

PaBromepHOe
IIPSAMOJIMHENHOE
neuxkenue. ['padpuyeckoe
ONKMCAaHNUE PABHOMEPHOI'O
MPSAMOJIMHEITHOTO
JIBUKCHUSI.

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/6287/start/468
87/

CrnosxeHue nepemMerieHui
U ckopocreil. Pemenue
3azad.

HepaBHomepHoOe
nBIKeHne. MruoBeHHast
CKOpOCTb. Y CKOpEHHE.
[IpssmonunenHoe
JIBUKEHUE C MOCTOSHHBIM
YCKOPEHHUEM.

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/3721/start/160
133/

10

Pannyc-Bexkrop
MaTepUalbHOU TOYKH, Er0
IIPOEKIMHU HA OCH
KoopauHar. TpaekTopus.

[Tepememnienne. CKOpOCTb.

Hx IMPOCKIMH HA OCHU
KOOpAUHAT.

11

['padpuaeckoe onmcanue
PSIMOJIMHEMHOTO
JBUKEHMS C TOCTOSIHHBIM
YCKOPEHHUEM.

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/3721/start/160
133/
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https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/

12

13

CBoOoIHOE IaJICHHE.
YckopeHnue cBOOOHOTO
raJieHus1. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMECHH U
uX rpapuKy.

JIBm>keHue Tena,
OpOIIEHHOTO 10T YTJIOM K
TOPU30HTY.

14

15

Kpusonnuelinoe
JIBUKeHUE. [[BHKEeHuE 1Mo
OKPY>KHOCTH. YTIJIOBas U
JIMHEHAs CKOPOCTh.
Ilepuon u yacrora.
LlenTpocTpemMuTenbHOE U
MOJTHOE YCKOPEHUE.

Konrtponsnas padora Nel
no teMe "Kunemarunka".

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/3711/start/471
22/

16

17

[Iepssblit 3ak0H HproTOHA.
HNueprumanbHbie CHCTEMBI
orcuéra. [TpuHnun
OTHOCHUTEIIBHOCTH
lNanunes.
Heunepunanbsusie
CUCTEMBI OTCUETA.

Cuna. PaBHOz€EMCTBYIOIIAS
cuna. Bropoi 3akoH
HreroTona. Macca.

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/6286/start/472
38/

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/4717/start/270
738/
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https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/

Bs3aumozeiicTBue Ten.

bubmuoreka [JOK

18 . https://resh.edu.ru/subject/lesson/4717/start/270
Tpernii 3akoH HproTOHA.
738/
IIpuHIMI CYIEPIIO3UITUHN
CIfJI. PLclameH}P,Irz: faz[aq IL;a bubmmorexa LIOK i
19 https://resh.edu.ru/subject/lesson/4717/start/270
MPUMEHEHHE 3aKOHOB 738/
HproToHa.
3aKOH BCEMUPHOI'O
TATOTCHHSL. bu6mmoreka [IOK
20 OKBUBAJICHTHOCTh https://resh.edu.ru/subject/lesson/4718/start/473
IPaBUTALIMOHHON 1 25/
WHEPTHOM MacCHhI.
Cuja TsSHKeCcTH U bu6mmoreka [IOK
21 YCKOpPEHHE CBOOOIHOTO https://resh.edu.ru/subject/lesson/4718/start/473
MafcHUs. 25/
JIBmxeHHe HeOECHBIX Te
U UX UCKYCCTBEHHBIX
22 cnyTHUKOB. [lepBast
KOCMHUYECKasi CKOPOCTb.
3akonsl Kemtepa.
Cwia ynpyroctu. 3aKoH bubmotexa [JOK .
23 https://resh.edu.ru/subject/lesson/4721/start/474
I'yka. Bec Tena.
72/
Cuna tpenus. [Ipupona u
BHJIbI CUJI TPEHUS. bu6mmorexa [IOK
24 JIBr>keHre B )KUAKOCTU U https://resh.edu.ru/subject/lesson/6289/start/475
rase ¢ y4éToM CHJIbI 31/
COIIPOTUBJICHUA CPEABI.
25 JlaBnenue. bubmuorexa [JOK

50



https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/

I'mapocraTtuyeckoe
nasienue. Cuia
Apxumena.

https://resh.edu.ru/subject/lesson/5896/main/477
75/

AOGCOTIOTHO TBEPAOE TEIO.
[TocrynarensHoe u

bu6mmoreka [IOK

26 https://resh.edu.ru/subject/lesson/4720/start/270
BpaniaTesibHOE JBUKEHUE 267/
TBEPJIOTO TeJa.
MomeHT cuitsl bubnuoreka [JOK
27 OTHOCHUTEJILHO OCH https://resh.edu.ru/subject/lesson/4720/start/270
Bpamenus. [1n1e4o cuibL. 767/
CrnoxxeHue cuil,
MIPUIIOKEHHBIX K TBEPJIOM
T:ﬂy. LenTtp T?DKGCTIE ’ bubmorexa LIOK )
28 https://resh.edu.ru/subject/lesson/4720/start/270
Tesa. Y CIIOBUs pABHOBECHS 267/
TBEPAOro Tena. Buabl T
paBHOBECHS.
29 Pemenue 3amauy.
KonTponbnast pabota No2
30 o TeMe "Jlunamuka.
Craruka TBepmoro rtena'.
HNmnynec MmaTepuanbHOU
TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. bubnnorexa [JOK
31 entp Macc cucreMsl https://resh.edu.ru/subject/lesson/5895/start/138
MaTepHalbHbIX TOUEK. 339/
Teopema 0 IBUKEHUU
IIEHTpa Macc.
32 Nmnynbe cunsl 1 bubnuorexa [IOK
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https://resh.edu.ru/subject/lesson/5896/main/47775/
https://resh.edu.ru/subject/lesson/5896/main/47775/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/

M3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHCHHSI
UMITyJIbca. PeakTuBHOE
IBUIKEHUE.

https://resh.edu.ru/subject/lesson/5895/start/138
339/

33

34

MomMeHT uMiysbca
MaTepUAIBHON TOYKHU.
IIpencrasienue o
COXpPaHEHUHU MOMEHTA

HMITYJIbCA B HCHTPAJIbHBIX

IIOJIAX.

Pemenue 3amau.

35

PaboTa criel Ha MaJIoM U
Ha KOHCYHOM
NepeMeIICHIH.
I'paduueckoe
MIPEICTaBICHUE PAOOTHI
cuIibl. MOIITHOCT CHIIBI.

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/6290/start/

36

Kunernueckas sneprusi.
Teopema 06 U3MEeHEHUH
KMHETUYECKON SJHEPrUu
MaTepUAIbHON TOYKHU.

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/6290/start/

37

IloTeHIMAbHBIE 1
HENOTEHIUAJIbHEIE CHUJIBI.

[ToreHmansHas 3HEPTHUsl.

Bropas kocmuueckas
CKOPOCTB.

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/6290/start/

38

Tperbs KocMuYeCcKas
cKopocTh. CBsA3b pabOTHI

bu6nmoreka [JOK
https://resh.edu.ru/subject/lesson/6290/start/
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https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/6290/start/
https://resh.edu.ru/subject/lesson/6290/start/
https://resh.edu.ru/subject/lesson/6290/start/
https://resh.edu.ru/subject/lesson/6290/start/

HEIOTCHIUAIbHBIX CUJI C
WU3MEHEHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI TeJI. 3aKOH
COXPaHEHHUs
MEXaHUYECKON IHEPTUU.

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHE

39
bepnymu g uaeansHoi
SKHUJIKOCTH.
KonTponpsHas padora Ne3
40 o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKeE".
PazButne npeacrasneHuin
0 MPUPOJIE TEILIOTEI.
PP bubmuoreka [JOK
41 OCHOBHBIE TOJI0KEHUS .
https://resh.edu.ru/subject/lesson/4722/start/
MKT. duddy3us.
BbpoyHoBCcKOe nBUXKEHHE.
CrtpoeHue ra3o00pa3HbIX,
JKUJIKUX U TBEPABIX TElL. bu6mmoreka [JOK
42 Xapakrep JBUKEHUS U https://resh.edu.ru/subject/lesson/3731/start/478
B3aMMOJIEHCTBUS YaCTHII 58/
BEIIIECTBA.
Macca u pazmepsl
bubmuoreka [JOK
MOJIEKYJI (ATOMOB). .
43 https://resh.edu.ru/subject/lesson/3731/start/478
KonnuecTBO BemecTna. 58/
[Toctosinnast ABoraapo. T
44 Temmnepatypa. TennoBoe bubnuorexa [JOK
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https://resh.edu.ru/subject/lesson/4722/start/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/

pasHoBecue. IlIkana

https://resh.edu.ru/subject/lesson/5898/start/

Lenbcus.
45 Pemrenue 3agau.
bu6mmoreka [IOK
o https://resh.edu.ru/subject/lesson/3731/start/
Uneansuelii ras. 'azoBbie
46 SAKOHLL bubmuorexa LIOK
) https://resh.edu.ru/subject/lesson/6292/start/325
554/
YpaBHenue Menpeneena-
47 Knanelipona. Pemenue Eubmiorexa IIOK
poHa. https://resh.edu.ru/subject/lesson/6292/start/
3a7ad.
AOconroTHas
48 TeMmeparypa. 3aKoH Eubmorexa IIOK
patypa. https://resh.edu.ru/subject/lesson/5898/start/
JanbToHa.
N3onpouecce B
49 HAOEaIBHOM Ta3e C bu6mmoreka [JOK
HOCTOSHHBIM KOJIMYECTBOM https://resh.edu.ru/subject/lesson/6292/start/
BEILECTBA.
I'paduueckoe
50 MIPE/ICTABICHHE
M30IPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.
51 OcHOBHOE ypaBHEHHE bubnuotexa [JOK
MKT. https://resh.edu.ru/subject/lesson/6291/start/
52 Pemenne 3amau.
CBs13b a0COJIIOTHOM
53 TEMIIEPATYPHI
TEPMOJIMHAMUYECKOM
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https://resh.edu.ru/subject/lesson/5898/start/
https://resh.edu.ru/subject/lesson/3731/start/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/
https://resh.edu.ru/subject/lesson/5898/start/
https://resh.edu.ru/subject/lesson/6292/start/
https://resh.edu.ru/subject/lesson/6291/start/

54

CHUCTEMBI CO CpeaHen
KMHETUYECKOUN YHEepTrueH
MOCTYNaTeIbHOTO
TEIUIOBOTO JIBHKEHUS €&
YaCTHIL.

O060061EeHNE U

cucTeMaru3anus 3HaHuil
o teme "OcHoBsl MKT".

55

56

57

58

KontponpsHas padora Ne4
no teme "OcHoBel MKT".

TepMoguHamuyeckast
cucreMa. 3aJaHue
BHEIIHUX ycioBuil mis T /1
cucTtembl. Boemnue u
BHYTPEHHHUE TTapaMETPHI.
ITapametpsr T/ cucrembl
KaK CpeIHUE 3HAaUCHUS
BEJIWYMH, OIUCHIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM
YPOBHE.

Hynesoe nauano
TEPMOJMHAMUKH.
CamonpounsBoibpHas
penakcanusa T/l cucremsl k
TEIJIOBOMY PaBHOBECHIO.

Monens nnearsHOro ra3a
B TEPMOJIHAMUKE.
YcioBus IpUMEHUMOCTH
9TOM MOJICIIH.

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/4740/start/155
20/

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/5897/start/150
904/

bu6mmorexa [IOK
https://resh.edu.ru/subject/lesson/4723/start/155
78/
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https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/

59

YpaBHenue Menzeneena-
Knaneiipona u BelpaxeHue
JUIsL BHYTPEHHEN DHEPTHH.

60

Beipaxenue nis
BHYTPEHHEHN SHEPruu
OJIHOATOMHOT'0
UJCAIBHOTO rasa.
KBasucrarnueckue u
HECTaTHUYECKUE IIPOLIECCHI.

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/5897/start/150
904/

61

DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Berauciienue paboThl o
rpaduky mpouecca Ha pV-
JarpaMme.

62

Termonepenaya kak
Croco0 U3MEHEHUs
BHYTpeHHeH dHepruu T/]
CHCTEMBI O€3 COBEpIICHHUs
paboTHI.

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/5897/start/150
904/

63

Kousexkmus,
TETUIONPOBOJHOCTb,
U3JIyYEHHUE.

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/5897/start/150
904/

64

KonmuaecTBO TENIOTHI.
TenmoéMKOCTh Tela.
VnenpHas U MOJIIpHas
TEeIUIOEMKOCTH BEIIeCcTBA.
VY nenpHas TeniaoTa
CropaHus TOIUIMBA.
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https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/

Pacuét xonmuectBa

bu6mmoreka [IOK

65 TEIJIOTHI TIPH https://resh.edu.ru/subject/lesson/5897/start/150
TerIonepenaye. 904/
[Tousitre 06 aguadaTHOM
66 nporiecce. [lepBriii 3aK0H
TepMOl[I/IHaMI/IKI/I.
KonmnuecTBO TEIOTH 1
aboTa KaK Mephl bubmmorexa LIOK
67 P p . https://resh.edu.ru/subject/lesson/5897/start/150
W3MEHEHUS BHYTPECHHEN 904/
sHepruun T/] cucremsl.
Bropoii 3akoH
TEPMOJMHAMUKH TSI
PaBHOBECHBIX U
68 HEPABHOBECHBIX
MIPOIIECCOB.
Heob6patumoctsb
MPUPOIHBIX MTPOLIECCOB.
. bu6mmoreka [IOK
[TpuHIMIIBI AeWiCTBUS .
69 https://resh.edu.ru/subject/lesson/3763/start/160
temioBbix MamuH. KIT/I.
222/
bu6mmoreka [JOK
MakcumanbHOe 3HaYeHHE .
70 https://resh.edu.ru/subject/lesson/3763/start/160
KITJ. Hukn Kapso.
222/
71 Pemrenue 3agau.
DKOJIOTUYECKHUE ACIIEKTEI
HNCITOJIb30BaHUS TCIIJIOBBIX
72 nsurareieii. TemmoBoe

3arpsA3HCHHUC Opr)KaIOIJ_Ieﬁ

Cpepbl.
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73

Pemenue 3amay.

74

75

76

77

0O0001EeHue 1
cucTeMaTu3aIus 3HaHui
1o teMe "TepMoauHaMUKa.
TenoBrle MalIMHBL".

Kontposbnas padota Ne5
o TeMe ""TepMoauHaMuKa.
TermioBeie MalIuHE!".

[TapooGpazoBanue u
KOHJeHcanus. Mcnapenne
U KUMEHue. Y enpHast
TEII0Ta
napooOpa3oBaHusl.

Hacrpiniennrsie n
HEHACBIILICHHBIC Maphl.
KauecTBennas
3aBHCUMOCTD INIOTHOCTH U
JaBJIEHUS HACKHIILIEHHOTO
napa oT TeMIlepaTyphl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Tapa.
3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT
JIaBJIEHUS B )KUJIKOCTH.

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/4740/start/

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/4740/start/

78

BrnaxnocTs Bo3ayXa.
AOcomroTHas u
OTHOCHTEJIbHAS
BJIAKHOCTb.
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79

Pemenue 3amay.

80

Tépnoe Teno.
Kpucramnuyeckue n
amopQHbIe Terna.
AHUN30TpONUs CBOMCTB
KpHUCTAJIJIOB

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/3741/start/786
08/

81

82

83

84

85

[1naBnenue n
KpUCTAJUTH3ALIUS.

VY nenpHas Tennora
raBiaeHus. Cyonumarus.
Hedbopmaruu TBEPAOTO
tena. Pactsokenue u
cxarue. Casur. Moaynb
IOwnra. Ilpenen ynpyrux
nedopMarui.

TennoBoe pacmupeHue
KUIKOCTEN U TBEPABIX
Tel. AHTapMOHU3M
TETJIOBBIX KOJIeOaHU M
YaCTHI] BEIIECTRA.

[TpeoOpazoBanue YHEPTHH
B (pa3oBBIX mepexoa.
YpaBHEHUE TEIIOBOTO
Oananca.

86

87

Pemenue 3agau.

IToBepxHOCTHOE
HaTspkeHue. KannuisspHsle
ABJICHM. J{aBlleHHE 11O

59



https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3741/start/78608/

VCKPHUBIICHHOU

IMOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlamnaca.

88

O0o0061IeH e U
cucTeMaTu3aIus 3HaHui
1o TeMe "ArperaTHbie
COCTOSIHUS BEIECTBA.
®dazoBble IEpexo b,

89

KonTtponpsHast padota Ne6
1o TeMe "ArperaTHbie
COCTOSIHHS BEIIICCTBA.
®dazoBbie epexo b,

90

DneKkTpu3anus Ten u eé
IPOSIBJICHUSI.
DIEeKTPpUUECKHUH 3apsil.
JIBa BH1a DIIEKTPUUIECKUX
3apsnoB. IIpoBoaHuKY,
JUDJIEKTPUKU U
MOJIYTIPOBOTHUKH.

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/6293/start/160
282/

91

OneMeHTapHbIN
ANEKTPUYECKUH 3apsil.
3aKOH COXpaHEHHUS
3JIEKTPUUECKOTO 3apsijia.

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/6293/start/160
282/

92

BzaumopeiicTBre 3aps10B.

Toueunsie 3apsiapl. 3aKOH
Kynona.

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/6293/start/160
282/

93
94

Pemenue 3agau.

Onexrpuueckoe noie. Ero

bu6nmoreka [JOK
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JCUCTBUE HA
BIIEKTPUYECKUE 3aPsi/IbI.

https://resh.edu.ru/subject/lesson/5899/start/487
23/

Hanps>x€éanocts
AIIEKTPUUECKOTO MOJIS.
[Ipo6usr1ii 3apsz. Jlunuu

bu6mmoreka [IOK

95 HaNpsHKEHHOCTU https://resh.edu.ru/subject/lesson/5899/start/487
3JIEKTPUIECKOTO TIOJIA. 23/
OnHopoaHoe
AJICKTPUIECKOE TOJIE.
IloTenumanbHOCTD
AJIEKTPOCTATUUECKOTO bubnunorexka [JOK
96 nosist. PaznocTh https://resh.edu.ru/subject/lesson/5899/start/487
[IOTEHILINAIIOB 1 23/
HaIpsHKEHUE.
[ToreHunaneHas sHEprus
3apsia B
AIEKTPOCTATHUECKOM bubmmorexa [TOK )
97 https://resh.edu.ru/subject/lesson/5899/start/487
noie. Ilorenuan 93/
AIEKTPOCTATUYECKOTO
TOJTSI.
CBs13b HaPSKEHHOCTU
I0JISL U Pa3HOCTH bubnnorexka [JOK
98 MOTEHIINAJIOB JIJIS https://resh.edu.ru/subject/lesson/5899/start/487
AIIEKTPOCTATUYECKOTO 23/
TIOJISL.
[TpuHIMI cyneprno3unun bubmorexa LHOK .
99 . https://resh.edu.ru/subject/lesson/5899/start/487
AIEKTPUUYECKUX TTOJICH. 23/
100 Penrenne 3amau
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ITone Toueunoro 3apsna.

101 [Tone paBHOMEpHO
3apsHKEHHOM chephl.
[Tone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY
102 mrapa. [Tone paBHOMEpHO
3apsHKEHHON OCCKOHEYHOU
IIOCKOCTH.
IIpoBonnnku B
3J1peKT l([)CTaTI/IquKOM Bubmaorexa LOK
103 P https://resh.edu.ru/subject/lesson/5899/start/487
rmosie. YcloBue 93/
paBHOBECHSI 3apsI/IOB. T
NIJICKTPHUKHN U
fon 011;0 — bubmuorexa [JOK
104 YHpOBOA https://resh.edu.ru/subject/lesson/5899/start/487
AIIEKTPOCTATUYCCKOM 93/
oJIe. T
Konnencarop.
o8 DIEeKTPOEMKOCTh Bu6miorexa LOK
KOHHGHCE}_TOpa' https://resh.edu.ru/subject/lesson/3753/start/
DNEeKTPOEMKOCTh
TUTOCKOTO KOHJICHCATOPA.
IT
106 ApaILICIIbHOC bu6mmoreka [JOK
COCAMHCHHE https://resh.edu.ru/subject/lesson/3753/start/
KOHJICHCATOPOB.
IT
o 0CJIEI0BATEILHOE BuGmorexa LIOK
COCAMHEHHE https://resh.edu.ru/subject/lesson/3753/start/
KOHJICHCATOPOB.
108 OHeprus 3apsyKEHHOTO bubnuorexa [IOK

62



https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/
https://resh.edu.ru/subject/lesson/3753/start/
https://resh.edu.ru/subject/lesson/3753/start/

KOHJICHCATOpa.

https://resh.edu.ru/subject/lesson/3753/start/

109

110

Penrenue 3amau.

JIBrKeHue 3apsyKeHHON
YaCTHULIBI B OJHOPOIHOM
JIEKTPUYECKOM I10JIE.

111

112

113

114

115

Pemenue 3amau.

0O0001EeHuEe 1
cUCTEeMaTH3aIlMs 3HAHUH
1o TemMe "DIIeKTPUIECKOoe
nosie".

KonTponbnast pabota No7
1o TemMe "DIIEeKTPUUECKOoe
nose".

Cuna toka. [TocTossHHBII
TOK. YCIIOBUS
CyILIECTBOBaHUS
ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

WcTounukn ToKa.
Hanpsoxkenne u 31C

116

3akon OMa a1 yyacTka
1enu. DIeKTPUIECKOoe
COIIPOTHUBIICHUE

bu6mmoreka [JOK

https://resh.edu.ru/subject/lesson/5901/start/488

64/

117

3aBUCUMOCTH
COTIPOTUBIICHUS
OJTHOPOJTHOTO TTPOBOTHUKA
OT €r0 JUITMHBI U TUIOLIA N
MOTIEPEYHOTO CEUCHUS
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VY nenpHO€E CONPOTUBIICHUE

118
BelecTsa. Pemenne 3amau
Pacuér pa3zBeTBIEHHBIX
119 AIIEKTPUYECKUX LIETIEN.
[IpaBuna Kupxroda
120 Pemenue 3amau
ITocnenmoBsarennHOE,
121 napajuieIbHOE, bubnmoreka [JOK
CMEIIaHHOE COESIUHEHUE https://resh.edu.ru/subject/lesson/5901/start/
MIPOBOJTHUKOB
Pabora anexrpuyeckoro
122 ToKa. 3aKkoH Jlxoyis — bubmmorexa [IOK
’ Y https://resh.edu.ru/subject/lesson/4741/start/
Jlenma
123 Pemenne 3amau
MomaocTs
124 3JIEKTPUYECKOTO TOKA. bubnuorexa [JOK
TemnoBas MOITHOCTb, https://resh.edu.ru/subject/lesson/4741/start/
BbIZI€NIIEMas Ha pe3UCTOpe
125 Pemenue 3amau
O/1C u BHyTpEeHHEE
126 COIPOTHUBIICHUE
HCTOYHHKA TOKAa
3akoH Oma Jij1 TTOJTHOM
127 (saMKiyTOM) bubnmorexa [JOK
yr . https://resh.edu.ru/subject/lesson/5900/start/
AJIEKTPUIECKON TIeNH
128 Pemenue 3amau
MontHoCTs HCTOYHHKA
129 m

TOKa
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130

Kopotkoe 3ambikanue

131

132

KOHI[GHCS.TOp B IICIIH
IIOCTOAHHOI'O TOKa

Penrenue 3amau

133

Pemrenue 3agad mo reme
"TTocTOAHHBIH
ANEKTPUUECKUH TOK"

134

135

136

Pemenue 3amay mo teme
"I[TocTossHABIM
ANEKTPUIECKUIN TOK"

Pemenue 3amay mo Teme
"[TocTossHHBII
SJIEKTPUYECKUM TOK"

O6o006menne u
cucTeMaTHh3alys 3HaHUH
no teMe "[locTossHHBII
INEKTPUYECKUH TOK"

137

KonTpomabnas padora Ne§
no teMe "[locTosHHBII
JNEKTPUYECKUH TOK"

138

DneKTpuueckas
IPOBOJIUMOCTH Pa3THYHBIX
BEIIECTB. DJIEKTPUUECKUMA
TOK B METaJljIax.
CBepXIpoBOIMMOCTh

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/3775/start/

139

DJIEKTPUYECKU TOK B
pacTBopax U pacrjiaBax
3JIEKTPOJIUTOB. 3aKOHBI

bu6nmoreka [JOK
https://resh.edu.ru/subject/lesson/6295/start/

65



https://resh.edu.ru/subject/lesson/3775/start/
https://resh.edu.ru/subject/lesson/6295/start/

®Dapanes U1 JJIEKTPOIU3a

140

141

DJIEKTPUUYECKUI TOK B
raszax. [Inazma

DJIEKTPUUYECKUI TOK B

Bakyyme. Bakyymuebie
IPUOOPHI

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/3787/start/

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/3787/start/

142

DIIEKTPUUECKHUI TOK B
TIOJTYTIPOBOTHUKAX

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/6294/start/

143

144

145

146

ITomynpoBOAHUKOBBIE
npuOopbI

KoHntponbhas pabora Ne§
o Teme "[IpoBoauMOCTb
pa3JIMYHBIX BEIIECTB".

Pu3n4ecKuil NPAKTUKYM
o Teme "M3mepeHne cuiibl
TOKA Y HAINPSKEHUSI B
L[N IOCTOSTHHOTO TOKa
IIPY ITIOMOILY aHAJIOTOBBIX
U IIUPPOBBIX
M3MEPUTENbHBIX
npuOopoB" UIn
"3HaKOMCTBO C IU(PpOBOIA
nabopatopueit o Gpu3MKe.
[Ipumeps! usmepenus
(GU3UUeCKUX BETUYUH MPH
MIOMOIIN KOMITBIOTEPHBIX
JaT4YUKOB"

Pu3n4ecKuil IPAKTUKYM

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/6294/start/
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147

no teme "MU3yuenue
HEPaBHOMEPHOIO
JBUKEHUS C LIETIbIO
orpeziesieHUs MTHOBEHHOM
ckopocth"

Pu3n4ecKuil NPAKTUKYM
no Teme "N3mepenne
YCKOPEHHUS IIPH
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM
JIBI>KEHUH 110 HAKJIOHHOM
MJIOCKOCTH" MITH
"UccnenoBanue
3aBUCUMOCTH TIyTH OT
BPEMEHU IPU
PaBHOYCKOPEHHOM
JBUKEHUH"

148

149

Pu3n4ecKuil NPaAKTUKYM
o teme "N3mepenue
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "U3zydyenue
JBUKCHMS TETIa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

Pu3n4eCcKu IPAKTUKYM
no teme "M3yuenue
JBUKEHMS TEJIa 110
OKPY>KHOCTH C
MOCTOSIHHOM 110 MOTYJIIO
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150

CKOPOCTbHIO" WJIH
"UccnenoBanue
3aBHCUMOCTH II€pHOJIa
oOpailieHuss KOHUYECKOTrO
MasiTHUKA OT €ro
napameTpos"”

DuU3NYECKU NMPAKTUKYM
o Teme "N3mepenne
PaBHOACHCTBYIOLIEH CUIIbI
IpU IBHKEHUH OpyCKa Mo
HaKJIOHHOM TI0CKOCTH"
unu "lIpoBepka runoTessl
0 HE3aBHUCHMOCTU BPEMEHHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PACcCTOSTHUE OT
ero mMaccer"

151

Pu3n4ecKuil NPaAKTUKYM
o teMe "HccienoBanue
3aBHCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIINX
B IIPY’KUHE U PE3UHOBOM
o0pasiie, OT ux
negopmanuu win
"U3ydyeHue nBHKEHUS
CHCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

Pu3nYeCcKuil TPAKTUKYM
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no teme "U3mepenue

ko3 durmenTa TpeHus 1Mo
BEJIMUMHE YTIIOBOTO
koa(durmenta
3aucuMocTH FTp(N)" mim
"UccnenoBaHue IBUKEHUS
Opycka 1o HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
K03 unreHToM TpeHus"
wiu "M3yuenue nBuxeHus
rpy3a Ha Bally ¢ TpeHHeM"

153

154

Pu3n4ecKuil NPAKTUKYM
no teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIETO
OCh BpallleHUs" Wi
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T
CWJI YIIPYTOCTH" WIIH
"N3y4yeHune ycTOHYMBOCTH
TBEPAOIO Tela, UMEIOIIETO
TJIOIIAh OTIOPHI"

Pu3nUeCcKuil IPAKTUKYM
no teme "U3mepenue
MMITYJIbCa TeJIa M0
TOPMO3HOMY ITyTH" WU
"N3mepeHue CUIIBI TATH,
CKOPOCTH MOJIEIHN
AIIEKTPOMOOUIIS U
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MOIIIHOCTHU CUJIBI TATH"
unu "CpaBHeHHe
M3MEHEHUS UMITyJIbCa TeJla
C UMITYJIbCOM CHJIBI" WJTH
"UccnenoBanue
COXpaHEHUsI UMITYJIbCa TIPU
yIpyrom
B3aUMOJICUCTBUU" WK
"Uzmepenue
KMHETUYECKOU SJHEPrUu
TeJa M0 TOPMO3HOMY

nyTH

155

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuenue
U30TEPMHUYECKOTO
npoiiecca (peKOMEH/10BaHO
UCIIOJIb30BaHUE LU(POBOIA
naboparopun)" wim
"N3y4eHne n30X0pHOTo
nporecca" win "U3yuenue
n3o0apHoro mnporiecca"
wi "lIpoBepka ypaBHEHUs
cocrostHus"

156

Du3nYeCcKUu IPAKTUKYM
o teme "M3mepenue
YAEIbHOM TEIUIOEMKOCTH"
nmu "HccnenoBanue
Ipolecca OCThIBaHUS
BelecTBa" uin
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157

"UccnemoBanue
aauabaTHoro mporecca'
unu "N3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJISIPHOT'O
B3aNMMOJICHCTBUS 1
TEMIIepaTypbl KUTICHUS
KuaKocren"

Ou3nyecKuil MpakTUKyM
no teme "M3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KUIKocTei"
i "U3mepenue
YAECIbHOM TEIUIOTHI
IUIABJICHUSA JIbaa" WiIn
"N3yueHue cBOMCTB
HACBIILICHHBIX TTApOB" WK
"N3mepenue abCoMOTHOM
BJIQYKHOCTH BO3/yXa U
OIIEHKa MacChl TapOB B
nomernieHuun". 3mepenue
Kod(umeHTa
MMOBEPXHOCTHOTO
HaTSKEHUS

158

Pu3nUeCcKuil TPAKTUKYM
o teMe "HaOmronenue
MpEeBpaIeHHs] SHEPTUN
3apsKEHHOTO
KOHJICHCATOpa B DHEPTHIO
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U3JIy4yeHus ceeToauoa”
unu "N3yuenue
MPOTEKAaHUS TOKA B IIETIH,
cojepKalei
KOHJIeHcaTop" uiu
"Pacnipenenenue pasHocTH
MOTEHIUAJIOB
(HampspKEeHUs ) IpU
MOCJIEIOBATEILHOM
COCTMHCHUH
KOHJIEHCATOPOB"

159

160

Pu3n4ecKuil NPAKTUKYM
o teme "Hccnenosanue
CMEIIaHHOTO COCIMHCHUS
pe3UCTOPOB" WK
"N3mepenue yaenbHoro
CONPOTHUBIICHUSA
MIPOBOJIHUKOB" UK
"UccnenoBanue
3aBHCHMOCTH CHUJIBI TOKA
OT HANPSDKEHUS JITIs1
JIAMITBI HaKaJTMBaHUA"

Pu3nUeCcKuil IPAKTUKYM
no Teme "Habmronenue
3NIEKTpOn3a" Win
"U3mepenue 3apsna
OJTHOBAJIEHTHOTO MOHA"
nmn "UccnenoBanue
3aBUCUMOCTH

72




161

CONPOTHUBIICHUS
TEPMOpPE3UCTOpa OT
TeMnepaTypbl' Win
"CHATHE BOJIBT-aMIIEPHOU
XapaKTEePUCTUKHU auoaa"

PesepBHBIi ypOK.
0O0001EeHuEe 1
cHcTeMaTH3amus 3HaHUH
o Teme "Kunemarnka"

162

PesepBHBIi ypOK.
O06o6mIeHne u
cHUcTeMaTu3alus 3HaHUI
o teme "Jlunamuka"

163

PesepBHBII ypOK.
O0o061IeHuE U
CHCTEeMAaTH3aI1s 3HaHUU
o teme "CTraTnka
TBEpaoro tena"

164

PesepBHBII ypoOK.
0O00011eHue u
cUcTeMaTu3aIus 3HaHui
1o TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

165

PesepBHBIi ypOK.
0O00011eHne n
cucTeMaTH3aIus 3HaHui
1o Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECK
oii reopun"

73




166

167

168

169

170

PesepBHBI ypOK.
0O0001EeHue 1
cHcTeMaTH3amus 3HaHuH
o TeMe ""TepMoauHaMuKa.
TenmoBrie MalTuHEL"

PesepBHBIi ypOK.
0O0001EeHuEe 1
cucTeMaTru3anus 3HaHUI
1o TeMe "ArperatHbie
COCTOSIHMSI BELIECTBA.
®dazoBble Iepexoan"

PesepBHBIil ypoK.
O06o0061IEHNE U
CUCTEeMAaTH3alMsl 3HAHHUHA
1o Teme "DIIEeKTpUUECKOoe
nosie"

PesepBHBIil ypOK.
O6o61eHne u
cucTeMaTu3anus 3HaHUI
o teme "[locTosTHHBII
ANEKTPUIECKUIN TOK"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH
no reme "Toku B
pa3In4YHbIX cpeaax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIe LU (POoBbIE 00pa3oBaTebHbIE
/i Tema ypoka Beero Kourpoabuble IIpakTHyeckue A — Ev—
padoThI padoThI
Bzaumopneiicteue
MOCTOSIHHBIX MarHUTOB
1 Y TIPOBOJTHUKOB C 1
TOKOM. MaruutHoe
nose. ['nnoresa
Awmrepa.
Bekrop MarHuTHOM
uHaykuun. [puanun
5 CYIEPHO3ULINH 1 bubnnorexa [JOK
MarHUTHBIX NOJIEH. https://resh.edu.ru/subject/lesson/3806/start/
JIvHUKM MarHuTHOM
WHIYKIUU.
MaruauTHoe nosie
3 MIPOBOITHHUKA C TOKOM. 1 bubmmorexa LIOK .
https://resh.edu.ru/subject/lesson/3806/start/
OmneiT Opcrena.
4 Cuita Ammiepa, e€ 1 bu6nuoreka LIOK
HaIpaBJICHUE U MOJYJIb. https://resh.edu.ru/subject/lesson/3806/start/
5 Pemenue 3anau. 1
IIpumeneHne 3aKoHa
5 Awmriepa. 1 bubnmnorexka HOK
DNEeKTPOU3MEPUTENBHbBIE https://resh.edu.ru/subject/lesson/5902/start/8703/
npUOOPBHI.
7 Cwua Jlopenna, e€ 1 bubmmorexka [JOK
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HaIpaBJICHUE U MOAYIIb.
JBro>keHue 3apsKEeHHON
YaCcTULIBI B OJJTHOPOJITHOM
MarHuTHOM MOJI€.

https://resh.edu.ru/subject/lesson/3806/start/

Pemenue 3amau.

Pa6ota cuitel Jlopenna.

10

Pemenue 3amau.

11

12

13

MaruuTtHoe nosze B
BELIECTBE.
deppoMarHeTukH, napa-
Y JUaMarHeTHKU.

OCHOBHBIE CBOMCTBa
(beppOMarHeTUKOB.
[Ipumenenne
(beppoMarHeTHKOB.

Pemenue 3amay nmo reme
"MarguTtHoe moJe'.

bubmuoreka [{OK

https://resh.edu.ru/subject/lesson/5902/start/8703/

14

Pemrenue 3agad mo reme
"MaruutHoe noJe".

15

SBrnenune
3JIEKTPOMArHUTHOM
nHaykiuu. [Torok
BEKTOpPa MarHUTHOM
WHIYKIUH.

bu6nunoreka LIOK
https://resh.edu.ru/subject/lesson/4908/start/

16

OJ1C uAyKINH.

bu6mmoteka [IOK
https://resh.edu.ru/subject/lesson/4908/start/

17

3akoH
3JIEKTPOMAarHUTHOM

bu6nuorexa LIOK
https://resh.edu.ru/subject/lesson/4908/start/
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uHaykuuu Papanest.

18

19

20

Buxpesoe
AJIIEKTPUUECKOE TOJIE.
Toxku dyko.

OJIC uHayKIMuU B
JIBIDKYIITHX CS
MIPOBOJTHUKAX.

Pemenue 3amau.

21

22

23

[IpaBuiio Jlenna.

NHIyKTUBHOCTS.
Karymka
WHIYKTUBHOCTH B LIETIN
IMOCTOSTHHOTO TOKA.

SIBnenue
camounHykuuu. J1C
CaMOMHYKIUH.

bu6mmoteka LIOK
https://resh.edu.ru/subject/lesson/5905/start/

bu6mmoteka LIOK
https://resh.edu.ru/subject/lesson/5905/start/

24

DHeprusi MarHuTHOTO
TMIOJISI KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE
ToJIe.

bu6mmoteka IIOK
https://resh.edu.ru/subject/lesson/5905/start/

25

26

27

Pemenue 3agau.

O06o0menue u
cUCTEeMaTH3aIus 3HaHUI
0 TeMe
"DnekTpoauHaMuKa".
KonTpomnbHas padora
Nel o Teme
"OnexTpoauHamuka'.
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28

29

30

Konebarenpuas
cucteMma. CBOOOIHEIE
KoJIeOaHMS.
I"apmonuyeckue
KoJIeOaHMSI.

Kunemarnueckoe u
JIMHAMHYECKOE
OIMCaHHE
KoJieOaTeIbHbIX
IBIKEHUN.

DHepreTuyeckoe
onucanue. BeiBoa
JUHAMUYECKOT O
OTHCaHUS
FapMOHUYECKUX
Kosie0aHui U3 ux
SHEPTCTUUCCKOIo U
KHHEMAaTHU4YCCKOI'O
OImMuCaHusl.

bubnuoreka LIOK
https://resh.edu.ru/subject/lesson/4907/start/78497/

bubnuoreka LIOK
https://resh.edu.ru/subject/lesson/4907/start/78497/

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/4907/start/78497/

31

32

Ammuintyna u ¢asza
KOJIEOAHUH.

[Tepuon u yactoTa
konebanuii. [Tepuon
MaJIBIX CBOOOIHBIX
KoJIeOaHM
MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CcBOOOIHBIX KOJIEOaHMI
MPYXKHHHOTO MasTHUKA.

bu6nuorexa LIOK
https://resh.edu.ru/subject/lesson/4907/start/78497/
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33

3aryxaroiue
KoJIeOaHMSI.
BoinyxeHHbIC
Kosiebanus. Pe3onaHc.

34
35

ABTOKOJICOaHUS.

Penrenue 3amau.

36

Ypok-koHpepeHuus
"MexaHndecKue
KoJIEOaHHUS B
MY3BIKQJIbHBIX
MHCTpYMEHTax".

37

O0o061IeH e U
CHCTEMAaTHU3alMs 3HaHUH
10 TEME
"MexaHndecKue
Koyebanus".

38

DNeKTpOMarHuTHBIC
KoJIEOaHMSL.
KonebarenpHblii
KOHTYP.

bubmmoreka [IOK
https://resh.edu.ru/subject/lesson/5903/start/

39

40

®opmyna Tomcona.
CBs13b aMIUTUTY/IBI
3apsia KOHJIeHcaTopa ¢
AMIUTUTYION CHUITBI TOKA
B K0JIEOATEIbHOM
KOHTYpE.

3aKOH COXpaHEeHHUs
SHEPIUU B UJI€AIbHOM

bu6mmoteka IIOK
https://resh.edu.ru/subject/lesson/5903/start/

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/5903/start/
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KOJIeOATEIbHOM
KOHTYpE.

41

3aryxaroiiue
AJIEKTPOMATrHUTHBIE
KoJIeOaHusl.
BriHyX1cHHBIE
3JIEKTPOMarHUTHBIE
KoJie0aHusl.

bubnunoreka LIOK
https://resh.edu.ru/subject/lesson/5903/start/

42

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JICHCATOp B LIETIH
IIEPEMEHHOT0 TOKA.

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/4909/start/47006/
bu6mmoteka LIOK
https://resh.edu.ru/subject/lesson/5904/start/

43

44

45

46

47

Karymxka
WHJYKTUBHOCTH B LIENIN
IIEPEMEHHOT0 TOKA.

3akon Oma mis
AIEKTPUUYECKOM 11enn
MEPEMEHHOTO TOKA.

MoiHocTh
MEPEMEHHOT0 TOKa.
AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYCHHUE
CHJIBI TOKA U
HaIPsKEHUSI.

Pesonanc B
ANEKTPUUECKOM 1IeTH.

Pemenue 3agau.

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/5904/start/

48

W neanbHbrif
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49

50

Tparcdopmarop.
[IpousBoacTso,
nepenava u
noTpebaeHue
BIIEKTPUIECKONH
SHEPTUH.

DKOJOTUYECKUE PUCKHU
MIpY POU3BOACTBE
3JIEKTPOIHEPTHUH.
KynbTypa
HCIIOJIE30BaHUS
AIEKTPOIHEPTUU B
MMOBCEIHECBHOM KH3HU.

Pemenue 3amau.

51

52

53

54

Pemenue 3amau.

O60061enue u
CUCTeMAaTH3aIHsl 3HAHHHA
o TeMe
"DeKTpOMarHuTHhIC
KoneOaHus".
MexaHnuecKre BOJIHBI.
XapakTepucTUKu
MEXaHHYECKUX BOJIH.
CaoiicTBa
MEXaHUYECKUX BOJIH.

55

3ByK. XapaKTEepUCTUKH
3BYyKa.

56

Wnodpa3syk u
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yibTpa3Byk. lllymoBoe
3arps3HEHHE
OKPYXKArOILEH CPEIbl.

S7

58

59

60

61

62

63

Pemenue 3amau.

DNeKTpOMarHUTHbHIE
BOJIHBI. M3n1y4yenue
3IEKTPOMArHUTHBIX
BOJIH.

OHeprus
3JICKTPOMArHUTHBIX
BostH. CBolicTBa
3JICKTPOMArHUTHBIX
BOJIH.

IIxana

3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX

BOJIH B TEXHUKE U 6I)ITy.

[IpuHUUIIBI paguOCBA3U
Y TCICBHACHHUS.
Paguonokamus.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPYKaIOIEeH Cpebl.
KonTpomnsHas padora
Ne2 o Teme

"KosneOauus v BOJIHBI".

Cser. 3akoH

bu6nmoreka [IOK
https://resh.edu.ru/subject/lesson/4913/start/

bubnuorexa [{OK
https://resh.edu.ru/subject/lesson/4913/start/

bu6nunoreka LIOK
https://resh.edu.ru/subject/lesson/4915/start/

bu6nuorexa LIOK
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IIPSIMOJIMHEMHOTO

pacrnpoCcTpaHEHHs CBETA.

64

Pewenne 3anau Ha
IIPUMEHEHHUE 3aKOHa
IIPSIMOJIMHEMHOTO

pacrpocTpaHeHHs CBETa.

65

66

OtpakeHue cBeTa.
ILnockoe 3epkaino.
Cdepuaeckoe 3epKkalo.

[Ipenomnenue cBera.
AOCOIIOTHBIN U
OTHOCHUTEIIbHBIN
MOKa3aTellb
npesnomiuenus. [lonnoe

BHYTpPEHHEE OTPa’KEHUE.

[IpenenbHbIN yron
IIOJIHOI'O BHYTPEHHETO
OTPaKEHUS.

67

Pemenue 3agad na
MIPUMEHEHNE 3aKOHOB
OTpaXEHUS U
MIPEJIOMIIEHUS CBETA.

68

Xon J1ydeil B ipu3Me.
Hucnepcus caera.
CIIOXHBIN COCTaB
Oenoro cBera. L[Ber.

69

JInnzel. DokycHoe
paccTosiHue u

bu6nuorexa LIOK
https://resh.edu.ru/subject/lesson/3843/start/270825/
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OIITHYCCKAaA Cujia
JIMH3BI.

70

IToctpoenue
MU300paXEHUI B TUH3AX
U X CUCTEMaX.
YBenuyeHue JuH3bI.

bu6nmoreka [IOK
https://resh.edu.ru/subject/lesson/3843/start/270825/

71

Penrenue 3amaud Ha
MOCTPOEHHUE
U300paxeHui,
MOJIy4aeMbIX C
IIOMOIIIBIO JIUH3.

72

73

74

I'ma3 xak onTuyeckas
cucreMa.

Pemenue 3amau.
[Ipenens
MIPUMEHUMOCTH
reOMETPUYECKON
OITTHKH.

CkopocTh cBeTa U
METO/IbI €€ U3MEPEHHUS.

75

76

77

I[I/ICHepCI/ISI CBCTa.

WnTepdepenius ceera.

KorepeHTHbie
UCTOYHUKHU. Y CIIOBUS
HaOroAeHUs
MaKCUMYMOB U

bubmmoreka [IOK
https://resh.edu.ru/subject/lesson/3818/start/
bu6mmoteka [IOK
https://resh.edu.ru/subject/lesson/5906/start/
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MHWHUMYMOB.

78 Pemenue 3amauy.
79 [Ipumenenue
UHTEephEpPEHITNN.
bubnuoreka LIOK
80 Jludppaxius caeta. https://resh.edu.ru/subject/lesson/3866/start/
Judpakuonnas
81 pemérka. YcioBue bubnnorexa [IOK
HaOJFOJICHUS TJIaBHBIX https://resh.edu.ru/subject/lesson/3866/start/
MaKCHMYMOB.
82 Pemenue 3amaq.
[TonepeuHocth
83 CBETOBBIX BOJIH. bubmotexa [JOK
https://resh.edu.ru/subject/lesson/3853/start/
[Tonstpu3anus cBera.
84 Pemenue 3amay.
85 CBeTOBEIC SIBJICHHUSA B
IPUPOJIE.
O06o0menue u
86 CHCTEeMAaTU3alusl 3HaHUH
o Teme "OnTuka'.
87 KonTponbHas padora
Ne3 mo teme «OnTuKa.
I'pannnb
MPUMEHHUMOCTH
88 KJIACCUICCKOU bu6mmoteka [IOK

MEXAHUKU. 3aKOHBI
ANEKTPOJMHAMUKHU U
MIPUHIIATL

https://resh.edu.ru/subject/lesson/5907/start/
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OTHOCHUTCIIBHOCTH.

[Toctynatet
89 CHELUAIBHON TEOPHUU bubmmorexa LHOK
H p https://resh.edu.ru/subject/lesson/5907/start/
OTHOCHUTEIBHOCTH.
[IpoctpancTBeHHO-
BPEMEHHOIN MHTEPBAaI.
[IpeobpazoBanms
Jlopenua. YcnoBue
90 HNPUIMHHOCTH bubmorexa HOK
P ) https://resh.edu.ru/subject/lesson/4916/start/
OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH.
3ameJIeHHe BpEeMEHH U
COKpaIlCHHUE JIJTUHEI.
DHeprus U UMIYJbC
91 EJIITUBUCTCKOM bubmiorexa LHOK
P https://resh.edu.ru/subject/lesson/4916/start/
YaCTHUIIBL.
CBsI3b MaccChl ¢
SHEPTUEH U UMITYJIBCOM
92 EJIITUBUCTCKOM Bubmiorexa OK
P https://resh.edu.ru/subject/lesson/4916/start/
YacTULIBI. DHEPrust
IIOKOS.
93 PaBHOBECHOE TEIIOBOE bu6nuoteka LIOK
U3IIy4EHHUE. https://resh.edu.ru/subject/lesson/6329/start/48202/
94 3akoH cMenieHnsa Buna.
95 I'unote3a M. Ilimanka o bu6nunoreka LIOK
kBadTax. DOTOHEI. https://resh.edu.ru/subject/lesson/3878/start/
DHEePrusa 1 UMITYIbC
96 p Y-

¢doroHa.
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97

Dorodaddext. OnbIThI
A.T. Cronerona.
3akonsl GpoTtordhdexra.

bubnuoreka LIOK
https://resh.edu.ru/subject/lesson/4917/start/

98

YpaBHeHnue DiHIITEIHA
st poroaddexra.
"Kpachas rpanuna”
dotorddekra.

bubnunoreka LIOK
https://resh.edu.ru/subject/lesson/4917/start/

99

100

[laBiienue ceera.
Omneitel I1. H. JIeOGenena.
BoanoBbie cBOMCTBa
YacTHII.

bubnuorexa [{OK
https://resh.edu.ru/subject/lesson/3878/start/

101

Bounbl ne bporins.
JlImHa BOJIHEI 1€
Bpoitsist u pazmepbl
0071aCTH JIOKAJIN3aIuU
JIBUKYILIEUCS YaCTHULIBI.

102

Kopnyckynsipao-
BOJTHOBOM J1yaJIU3M.

103

104

105

Judpaxius 37eKTpoHOB
Ha KpUCTAJUIaX.

Crneuuduxa usmepeHuit
B MUKPOMHpE.
CooTHOIICHUS
HEOIPEIETEHHOCTEN
['eitzendepra.

Pemenune rpaduueckux
3az1ad.

106

Pemenne pacu€THbIX
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3aaad.

107

Kontponbnas pabota
Ne4 o remam: "OcHOBBI
CTO",
"KopnyckynspHo-
BOJIHOBOM JTyasiu3m".

108

OnbITHI 11O
UCCIICIOBAaHHIO
CTPOCHUS aToMa.
[Imanerapnas moxeinp
atoma Pesepdopra.

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/3910/start/

109

[Tocrynats! bopa.

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/5908/start/

110

111

112

Bunei ciektpoB. Ciekp
YPOBHEN SHEPTUU aTOMaA
BOZIOPOAA.

CnoHraHHOE U
BBIHYKJICHHOE
U3ITyYeHHUE CBETA.

Jlazep.

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/6329/start/IIOK

113

Hyknonnas Mmoaens
anpa ['eitsendepra-
HBanenko. 3apsia u
MacCcOBOE YUCIIO s/Ipa.
M3oTtomsbl.
PannoakTHBHOCTB.

bu6mmoteka [IOK
https://resh.edu.ru/subject/lesson/5845/start/

114

3aK0H paInOAKTHBHOTO
pacrnaga. CBoiicTBa

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/3889/start/
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115

MOHU3HUPYIOLIETO
u3nydyeHus. Bausaue
pPaZvoaKTUBHOCTH Ha
JKUBbIE OpPTraHU3MBI.
Ho3zumerpus.

DHeprusi CBA3U
HYKJIOHOB B sIJIpe.
Snepubie cuibl. Jledekr
Macchl sapa. SnepHeie
peakiuu. SnepHeie
peaktopsl. [IpobremMbr
YIIPaBIISIEMOTO
TEPMOSIICPHOTO
CUHTE3a.
DKOJIOTHYECKHUE
ACTEeKThI Pa3BUTHUS
SAJIEPHON YHEPTETUKH.

bubnuoreka [{OK
https://resh.edu.ru/subject/lesson/5845/start/ IJOK
https://resh.edu.ru/subject/lesson/4918/start/

116

MerTobl perucTpanuu u
WCCIIEIOBAHMS
3JI€EMEHTapPHBIX YaCTHII.
DyH/IaMEHTAJIbHbIE
B3aUMOJICUCTBUS.
bapuonsl, Me30HBI U
JICIITOHBI.
IIpencraBnenue o
CranmapTHOI MOJIeTH.
KBapk-TimrooHHas
MOJIEJIb aJPOHOB.

bubmmoreka [IOK
https://resh.edu.ru/subject/lesson/5909/start/
https://resh.edu.ru/subject/lesson/3900/start/

117

®du3uKa 3a npenenaMmu
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118

CranmapTHO#l MoJiemH.
Témuas marepus 1
TEMHAS DHEPTHUSL.
EnuncTBO hnszuaeckoit
KapTUHBI MUpA.

Oransl pa3BUTHA

ACTPOHOMMUMU. 3HaueHHUE
ACTPOHOMMUMU.

119

[IpruMeHHMOCTB 3aKOHOB
bu3HKY 11 O0BSICHEHUS
MPUPOIBI KOCMUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKHUX
HUCCIIEIOBAHUMN.

120

CoBpeMeHHbIE
OIITHYCCKHUE TCIICCKOIIBI,
pPauOTENECKOBI,
BHeaTMoc]epHas
ACTPOHOMHSI.

121

Bup 38310010 Heba.
Co3zBe3nusi, spKue

3BE3/IBI, IUTAHETEI, UX
BHIMMOE JIBHKEHHE.

122

ConHe4yHast cucTeMa.
Connne. CojHeuHas
aKTUBHOCTE. VICTOUYHUK
sHepruu CoJlHLIA U
3BE3 .
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123

124

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTHUKHU.
Juarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB".

3Be3abI TIIaBHOM
[MOCJIEI0BATEILHOCTH.

125

Bnytpennee ctpoeHue
3B&311. COBpEeMEHHBIE
IIPEJICTaBICHUS O
IIPOUCXOXKIECHUU U
spotounu CoJiHIA U
3BE3/1. DTalbl KU3HU
3BE3I.

126

Mineunsii [Iyte —
Hama ['anaktuka. Tumsl
rajaktuk. YépHsle
JBIPBI B IAPAX TFAJIAKTUK.

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab606ma. Teopus
Bonboro B3peIBa.
PenukroBoe uznyuenue.

128

MacmrabHast CTpyKkTypa
Bcenennoi.
MeraranakTuka.

129

Hepewménnsie mpobiieMbl
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ACTPOHOMHUH.

130

131

DuU3nYECKU NMPaAKTUKYM
o teme "HccnenoBanue
MAarHUTHOTO IOJIS
MOCTOSSHHBIX MarHUTOB"
nin "UccnenoBanne
CBOMCTB
dbeppoMarHeTuKoB" uiIn
"UccneqoBanue
JIENCTBHUSA MOCTOSTHHOTO
MarHuTa Ha PaMKy C
TOKOM".

Ou3nyecKuil MPakKTUKyM
o teme "N3mepenue
cuiibl Amrnepa" unu
"U3yuenue
3aBUCHUMOCTH CHJIBI
Amriepa oT cuiibl ToKa"
unu "OnpeneneHue
MarHUTHON HUHIIYKIIUU
Ha OCHOBE U3MEPEHHUS
cuibl Ammepa".

132

Pu3n4ecKuil NPaAKTUKYM
o teme "HcciaeqoBanue
SIBJICHUS
AIEKTPOMArHUTHOMN
WHIYKIUU" WIn
"Onpenenenue
WHIYKIIUA BUXPEBOTO
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MArdHuTHOTO o',

133

DuU3nYECKU NMPaAKTUKYM
no teme "UccnenoBanue
SIBIICHUS
CaMOMHAYKIUU" UIIN
"Cbopka Moienn
3JIEKTPOMarHUTHOTO
reseparopa'.

134

Pu3n4ecKuil NPaKTUKYM
no teme "U3mepenue
neproa CBOOOTHBIX
KoJIe0aHU HUTSHOTO U
MPY>KUHHOT'O
MasiTHUKOB".

135

Pu3n4ecKuil NPAKTUKYM
0 TeMe
"IIpeobpa3zoBanue
SHEpPruy B NPYKUHHOM
MasiTHHUKE".

136

Pu3n4ecKuil NPaAKTUKYM
o teMe "HccienoBanue
NIEPEMEHHOT0 TOKa
yepes3 M0CIIe0BATENbHO
COCIMHEHHBIE
KOHJEHCATOp, KaTyLIKy
U pe3nucTop" uim
"HUccnenoBanue padboThI
HMCTOYHUKOB CBETA B
eI [IepEMEHHOTO
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TOKa".

137

138

DuU3nYECKU NMPaAKTUKYM
no teme "MU3yuenue
[apaMeTpOB 3BYKOBOM
BOJIHBI'".

DuU3NYECKUH MPAKTUKYM
o Teme "N3mepenne
MOKa3aTes
pesoMiIeHus cTexna”
uin "[lonyyenue
M300pakKeHHs B CUCTEME
U3 IJIOCKOTO 3epKajia u
JUH3bIL".

139

140

141

Pu3n4ecKuil NPAKTUKYM
no teme "HccnenoBanue
3aBHCUMOCTH
(OKYCHOTO pacCTOSTHUS
OT BellecTBa (Ha
npUMepe KUJIKUX JIUH3)"
nn "U3mepenue
(OKYCHOTO PaCCTOSIHHS
pacceuBaronuX JUH3".

Pu3nUeCcKul IPAKTUKYM
no teme "HabGmoenue
T paKIuy,
uHTEp(epeHH U
noJisipu3anuu ceera'.

Pu3n4eCcKuil IPAKTUKYM
no teme "OnpeneneHue
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UMITyJIbCA ¥ SHEPTUU
PENSATUBUCTCKUAX YaCTHUIL
(mo dororpadusim
TPEKOB 3apsKEHHBIX
YacTHUI] B MArHUTHOM
noie)".

DuU3NYECKU MPAKTUKYM
o teme "N3mepenne
nocrosiHHoi [1nanka Ha
OCHOBE UCCIICJIOBaHUS
dororddekra” wim
"HUccnenoaHue
3aBUCHUMOCTH CHUJIBI TOKA
yepe3 CBETOAMOJ OT
HanpspKkeHus'".

143

Pu3n4ecKuil NPAKTUKYM
o teMe "HccienoBanue
CIEKTpa pa3pesKeHHOTO
aTOMapHOTO BOJOPOJIa U
M3MEpPEHUE MMOCTOSTHHON
Punbepra".

144

Pu3n4ecKuil NPaAKTUKYM
o teMe "HccienoBanue
paanoakTUBHOTO (PoHA C
HCIIOJIb30BaHHEM
Jno3umMeTpa’ uiu
"N3yueHue norioneHus
OeTa-yacTHIl
almoMuHueM".
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145

Pu3n4eCcKuil IPAKTUKYM
o teMe "HaOmronenus
3BE31HOI0 HeOA
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUCM
KOMITHIOTEPHBIX
IIPUIOKEHUH IS
onpeeIeHus
MOJI0KEHHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEBIE CO3BE3IHS
CeBepHoOro noxymapus
U sipKue 3BE3/1bI" WK
"HaGmonenus B
teneckol JIyHsl,
IJIaHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH".

146

147

0O0001eHne 1
CUCTEeMaTH3aIHs
3HaHui. Ponb pusuku u
aCTPOHOMHU B
9KOHOMMYECKOM,
TEXHOJIOTUYECKOMH,
COLIMAJIbHOU U
THYECKOU cepax
NeSITeITHHOCTH YETIOBEKA.

O060061IEHNE U
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148

149

CHCTEMAaTHU3alIH
3HaHui. Posb u MecTo
(U3UKY U aCTPOHOMHUU B
COBPEMEHHON HAay4HOM
KapTUHE MHpA.

O06o6mieHue u
CUCTEeMaTU3aIHs
3HaHu. Poiib
buznyeckoif Teopuu B
dhopMHUpPOBaHUH
MPEJCTaBICHUN O
du3nveckoil kKapTHHE
MHUpPa, MECTO
(bu3nIecKoil KapTHHBI
MHUpa B 001IeM Py
COBpPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O
pupoie.

O60061enue u
CUCTeMAaTH3aIHsl 3HAHHHA
no teme "KunemaTtuka".

150

0O0001eHne 1
cUCTeMaTHu3aus 3HaHUHU
o teme "Kuuemaruka'.

151

152

0O00011eHne n
cUCTeMaTH3alus 3HaHuH
no teme "Jlunamuka".

O060061IEHNE U
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cucTeMaTu3alus 3HaHui
o teme "CraTtuka
TBEpAOro Tena'.

153

O0o0061IeH e U
cucTeMaTu3aIus 3HaHui
1o TeMe "3aKOHBI
COXpaHEHUs B
MexaHuke'".

154

O6o0meHue u
CHCTEMaTH3aIus 3HaHUU
1o Teme "OCHOBEI
MOJIEKYJIIPHO-
KHMHETUYECKOM Teopun".

155

O0o061IeH e U
cucTeMaTu3aIus 3HaHui
10 TEME
"TepmoiMHAMHUKA.
TenmoBrle MaITMHEL".

156

0O00011eHnEe "
cucTeMaTru3anus 3HaHUN
1o TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOMBI".

157

0O00011eHne n
cUcTeMaTH3aIus 3HaHui
0 TeEME
"DnekTpuueckoe nosne".

158

0O000meHne n
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cucTeMaTu3alus 3HaHui
o teMme "IlocTOSTHHBIN
SIEKTPUYECKUM TOK".

159

O0o0061IeH e U
CHCTEeMaTHU3alus 3HaHUN
o Teme "Toku B
pa3IMYHBIX cpenax’.

160

O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o TeMme "MaruuTHoe
roje".

161

PesepBHBIil ypoK.
O06o00menue u
cucTeMaru3anus 3HaHUN
10 TeMe
"OneKTpoMarHuTHas
UHAYKIHA'".

162

PesepBHBIi ypOK.
0O00011eHnEe "
cucTeMaTu3aIus 3HaHui
10 TEME
"MexaHndeckue
Koyebanus".

163

PesepBHBIi ypOK.
0O00011eHne n
cucTeMaTn3anus 3HaHUI
10 TeMe
"OneKTpOMarHuTHbIE
Kosiebanus".
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164

165

166

167

168

169

PesepBHBI ypOK.
0O0001EeHue 1
cHCTeMaTH3aIus 3HaHUH
10 TEME
"MexaHH4ecKHe U
AJIEKTPOMATrHUTHBIE
BOJIHBI".

Pe3epBHBIii ypOK.
O06o0061IEHNE U
CHCTEMAaTHU3alMs 3HAaHUH
o teme "OnTuka'.

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HAHUH
1o TeMe "OCHOBEI
CTO".

PesepBHBIil ypOK.
O6o61eHne u
CUCTEMAaTH3alMsl 3HAaHUH
10 TeMe
"KopnyckynspHo-
BOJIHOBOM JTyasin3m".
PesepBHBIil ypOK.
O6o061enne u
CUCTEMATH3alMsl 3HAaHUH
o teme "®usnka
atoma'.

PesepBHBIi ypOK.
O06o001menue u
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CcHCTEeMaTHU3alus 3HaHUH
1o teme "dusnuka
aTOMHOTO siApa 1
3JIEMEHTapHBIX YaCTHIL'".

PesepBHBI ypOK.
O06o001menue u

170 cucTeMaru3anus 3HaHuil 1
1o Teme "DIeMEeHThI
actpodusuxu".
OBIIEE KOJIMYECTBO 170 16
YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

*duzuka, 10 knacc/ Msaxumes I'.51., [TerpoBa M.A., Ctenanos C.B. u npyrue,
OO011ecTBO ¢ OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner

» ®msuka, 11 kmace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakuueit [lappenteeBoit H.A., AkunonepHoe o0mectBo «3naTenscTBo
«IIpoceernienue»

*)XXnanos JI.C., Mapanmxsn B.A. Kypc ¢hu3uku a1t CpeTHUX CIIeIMaTIbHBIX
y4eOHBIX 3aBeqeHui, T.1, M: Hayka, 2019r.

* [lepensman 4. U. 3anumarensHas gusuka, kd. 1,2, uza. 18, M.: Hayka, 1972.

* PeivkeBnu A.T1. ®usuka, 3amaunuk 10 —11 kmacest — 18 —e uzn. M.: Jlpoda,
2020 .

» Coopuuk 3aaa4 no pusuxe 11 9-11 knaccoB 0611€00pa30BaTEIBHBIX
yupexaenuit./ coct. I'. H. Crenanosa .3-e uza., M.: [Ipocsemienune, 1997.

» ®uznka — roHbIM:( / ABT.-cocT.-M.H. AnekceeBa. Temnora. DIeKTpUIECTBO).
M.: IIpocBemenue, 1980 r.

* enbrar U.M., J1.O. I'ennenmreiin JI. 3., Kupuk JI.A. 1001 3agaya no
¢du3uke ¢ pemeHusaMH.- XapbkoB- Mocksa: LlenTp «/IHHOBanuu B Hayke,
MeXaHuKe, o0paszoBaHumn», 1996 r.

* I'pomueBa O.1. COopHuk 3a1a4 no pusnke.-M: Dk3amen, 2017 r.

* I'pomiieBa O.1.®uzukka 100 6amios.-M: Dk3amen, 2022 r.

 Jlemugosa M.IO., B.A. I'pu6os, ['urono A.1. ®uzuka.EI'D 1000 3ama4. -M:
Ox3amen, 2020 r.

* Urponyno B. C., Bszaukos H. B. @u3uka: anroputmsl, 3aa4u, pelieHHs. -
Nnexca. CepBuc — mkomna, Mocksa — CraBponosns,2002.

» @uzuka: 3800 3amay 151 NIKOJIBHUKOB U TTOCTYMAIOIIUX B BY3bl/ABT.-COCT.
H.B. Typuuna, JI.U. Pynakosa, O.E. Cypos u ap.-M.: JIpoa,2000 r.

* EI'D. ®uzuka 2022-2023. KUM. 30 BapuanToB /ABT. - coct. M.1O. JlemunoBa
— M.: ITpocsemienue 2022.

* EI'D. ®usuka 2022-2023. KUM /ABT. - cocT. B.A. OpnoB u ap. — uza. 3 M.:
[Ipocsemenue 2022.

* Dot I1., Yunkonc V. ®uzuka (nepeso ¢ anri. [log pen. [Ipod.
Kuraiiropoackoro A. 1.) — M.: Hayka, 1975.

* DHIMKJIONEANYECKUM clioBaph roHOTO (pusuka: Coct. B.A. UysiHOB.- M.:

Ilenaroruka,1991.
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* KacesroB B.A. ®usuka 10 xmace, M.: Jlpoda, 2020 T .

* Mapon A.E., Mapon E.A. «®u3uka». 10 knacc. [[ugaktuueckue MaTepuabli-
M.: IIpocBemenue, 2016 r.

* Mapon A.E., Mapon E.A. «®u3uka». 11 knacc. [[unaktuueckue MaTepuabi-
M.: IIpocsemenne, 2019 r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

» Kamenenkuii C.E., Opexor B.I1. Metoauka pemienus 3aad 1mo Gpusuke B
cpenneit mkosne. -M.: [Ipocsemenne, 1971 r.

* Cemke A.W. - Hectangaptaele 3a1a4yu no ¢pusuke (B momonis yuurento) -
2007r.

* Mynranosckuii B.B. ®u3nueckre B3anMOICMCTBUS U KAPTUHA MUPA B
HIKOJIBHOM Kypce ¢usuku.- M.: IIpocsemenue, 1977 r.

* Hecrannaptubie ypoku ¢uszuku. Coct. C.B. bobposa.- Bonrorpasm, 2000 r.

* OpexoB B.I1., YcoBa A.B. Metoauka npenoaaBanusi Gusuku. -M.:
[Ipocsemenne, 1980 r.

* OpexoB B.I1. - Konebanus u BoiHbBI B Kypce GUBHKU CPETHEN ITKOIbI. —M..:
[Ipocsemenne, 1977 r.

* [IlatanoB B.®. ®usuka Ha BCio ku3Hb.- M.-Cni0, [Ipocsemenue, 2003 r.

» Coopuuk 3aaau no puzuke: 115 10-11 k1. o01eodpazoBaTenbHBIX
yupexaennii / Coct. I'.H. CremanoBa. — 9-¢ uzn. M.: [IpocBemenue, 2009. — 288
C.

» ®uznka. 3agaunuk. 10-11 xi.: [Tocobue s o61e0d6pa3zoBaTeIbHBIX
yupexaeHuit / PeimkeBuu A Il — 7-e u3g., crepeorun. — M.: JIpoda, 2010. — 192
c.4.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* Poccuiickas anexrponHast mkosa https://resh.edu.ru/

» Ousuka.py. http://www.fizika.ru/

* Knacc!nas ¢usuka http://class-fizika.narod.ru/

» dusnueckas SHIMKIONEINS U IKOJIHUKOB hitps://www.eduspb.com/
» OtkpeITHIH KOJDIeK https://physics.ru/

* Caiitr ®UIIN https://fipi.ru/
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