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MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma mo ¢usnke 6a30BOro ypoBHsI Ha YpOBHE CpenHEero odmiero oopa3oBaHusi pa3paboTaHa Ha OCHOBE
MOJIOKEHUI M TpeOOBaHMI K Pe3ysibTaTaM OCBOSHHS OCHOBHOW 0Opa3oBaTeNbHOM MPOTpaMMBbI, MPEACTaBICHHBIX B
dI'OC COO, a Takxke ¢ yuéroMm (enepanbHON pabodell mporpamMmbl BOCIUTAHMS W KOHIICHIIUW IPENOJaBaHUs
yuebHoro mpenmera «®Dusuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoii ®enepanuu, peamn3yroMnX
OCHOBHBIE 00pa3oBaTebHbIC IPOTPAMMEL.

Conep:kaHue MporpaMMbl o (H3HMKE HampaBlieHO HAa (OpPMUPOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa
obyuarormxcs 10—11 kmaccoB npu o0ydeHun ux (hU3KMKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ICITEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboanusmM DPI'OC COO k IUIaHUPYEMBIM JTMYHOCTHBIM,
MpEeAMETHBIM W METaNpeJMETHBIM pe3yibTaTaM OOY4YeHHUS, a TaKkkKe YYUTHIBACT HEOOXOAWMOCTH peah3aluu
MEKIPEAMETHBIX CBsi3el (U3UKM C eCTeCTBEHHO-HAy4YHBIMH YueOHBIMH TIpenMeramMu. B Hell ompenmensrorcs
OCHOBHBIE IIeJTM U3y4YeHUs] QU3UKH Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS
Kypca (pH3HKH: IMYHOCTHBIE, METallpeMETHbIE, TPeAMETHEIE (Ha 0a30BOM ypOBHE).

[IporpaMma o ¢usuke BKIFOYAET:

® [UIaHHpYEMbI€ Pe3ylbTaThl OCBOCHHUsS Kypca (QU3MKH HAa 0a30BOM YpOBHE, B TOM YHCIE MpPEAMETHBIE

PE3YNbTaTHI 10 ToJjaM 00yUIeHUSI;

e cozepxanue yueOHoro npeamera «DOu3nkay 1o rogaM o0ydeHHsl.

®du3nka Kak HayKa 0 Hanbosee O0IIUX 3aKOHAX MPUPOJIBL, BBHICTYIAsl B KAYECTBE YUEOHOr0 MpeMeTa B MIKOJIE,
BHOCHUT CYIIECTBEHHBI BKJIAJ B CHCTeMy 3HaHHd 00 okpyxkatomem wupe. IlkonbHbI Kypc ¢Gu3ukn —
CHCTEMOOOPA3YIOIIUI JIIsI €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (U3UYECKHE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB M SIBJICHUH, HW3ydaeMbIX XWMHUeH, Owonoruel, Qusnyeckold reorpadueidl W acTPOHOMHUEH.
Hcnonp3oBanue W akTUBHOE MpHMEHeHHE (M3WYECKHX 3HAHWH ONpeAeNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHONOTUH B cepe IHEPreTHKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, MONyYEHHs] HOBBIX MAaTEpHANOB C 3aJaHHBIMH
CBOMCTBaMU U JIpyrux. VzyueHne GU3NKN BHOCHT OCHOBHOW BKJIaJI B OpMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa oOydJaromuxcsi, B (OPMHPOBAHHE YMEHHUI NPHUMEHATh HAYYHBIH METOJ IMO3HAHHS HpPH BBINOJHEHHH HMHU
YIeOHBIX HCCIICTOBAHMMA.

B ocHoBy kypca GU3UKH IJI YPOBHS CpeHEro oOIiero oOpa3oBaHUs IOJNOXKEH PsIl UIEH, KOTOpble MOXKHO
paccMaTpuBaTh KaK IPUHLUIBI €70 IIOCTPOEHMUS.

Hoes yenocmnocmu. B COOTBETCTBUY ¢ HEH KypC SBIISECTCS JIOTHYSCKH 3aBEPIIEHHBIM, OH COIEPKUT MaTepHal
U3 BCEX pa3esnoB (U3UKH, BKIIOYAET KaK BOIPOCH! KJIACCUUECKOH, TaK M COBPEMEHHOM (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEll MaTepuall Kypca PU3UKU 00beAMHEH BOKPYT (PU3UUECKUX TCOPHIA.
Benymum B Kypce siBisiercss GopMHUpOBaHHUE IPEACTABICHUHM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peannszanusi mpennosnaraeT HCIOIb30BAHWE TIyMaHMTApPHOIO IIOTEHLMaIa
(u3nvecKoll HayKH, OCMBICTICHUE CBSI3U Pa3BUTUA (PU3MKU ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU M 9KOJIOTMYECKUMH NPOOIEMaMU.

Hoess npuxnaomoti uanpasnennocmu. Kypc Gu3MKM IpearionaraeT 3HAKOMCTBO C IIHPOKHUM KpPyroM
TEXHUYECKHX M TEXHOJIOIMYECKUX MPUIOKEHUI N3ydEeHHBIX TEOPHH U 3aKOHOB.

Hoes osxonozusayuu peamusyercs IOCPEACTBOM BBEIEHMS OSJEMEHTOB COACPXKAHMS, IOCBAIIEHHBIX
9KOJIOTMYECKHM HpoliieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH WM TEXHOJIOTHH, a TaKxke
00CyXIeHUs TPOOIIeM PaIMOHATHFHOTO MPUPOIOIIOIH30BAHMS U IKOJIOTMYECKON O€30ITacHOCTH.

Crep>XHEBBIMHU 3IIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CpPEeTHEro OOIero oopa3oBaHUs SBISIOTCSA (PU3UIECKUE
teopun ((hpopMHUpOBaHWE TPEACTABICHUN O CTPYKTYpE MOCTPOSHHS (U3NYECKOH Teopuu, poiu (PyHAaMEHTAITBHBIX
3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O IPUPOJIE, TPaHULAX IPUMEHUMOCTH TEOPUH, I OUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CuCTeMHO-IEITEIbHOCTHRIA MMOAX0A B Kypce (HU3MKH peannu3yercsl Mpexkiae BCero 3a C4ET OpraHu3aluu
JKCHEPUMEHTAIBHON JIeaTeNbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHS Kypca (U3HMKH — 3TO HCIOJIb30BAHUE
CHCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M JaOOpaToOpHBIX padOT, KOTOpblE B MpPOrpaMMe II0
¢u3nke oObEnMHEHb B OOLIMH CHHCOK YYEHHYECKHX INPAKTHYECKUX padoT. BrigeneHune B yka3aHHOM IIepedHE
1abopaTopHBIX PabOT, MPOBOIUMBIX IJISI KOHTPOJIS M OLEHKH, OCYIIECTBIISIETCS YYaCTHHKaMH 00pa30BaTEIbHOTO
mporecca MCXOAd M3 OCOOCHHOCTEH IIaHMPOBAaHMs M OCHalleHus kabunera ¢usuku. Ilpu sTom obOecneumBaercs
OBJaJieHHe OOYYalOUIMMHUCS YMEHHUSMH TPOBOOUTH KOCBEHHBIE H3MEPEHHS, HCCIIENOBAHMSA 3aBUCHMOCTEH
(U3MYECKNX BETMYMH U IOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOAKEHHBIX THIIOTES.

Bonbiioe BHUMaHKe yaensercs peneHnio pacuE€THBIX U Ka4yeCTBEHHBIX 3aaad. [Ipu 3ToM 1t pacu€THeIX 3a1a4
MPUOPUTETOM SABJISIIOTCS 3a/a4d C SBHO 33/IaHHON (DU3MYECKOH MOJENbIO, MO3BOJISIONIME MPUMEHITH H3Y4YCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK W MHTErpupys 3HAHHs W3 Pa3HbIX pasfenoB. Jis
KayeCTBEHHBIX 3aJad IPUOPUTETOM SBISIOTCS 3aJaHui Ha OOBSACHEHHWE MPOTEKaHUs (U3MYECKHX SIBJICHUU U



MPOLIECCOB B OKPYXKAaIOIIeH JKWU3HHU, TpeOyromye BblOOpa (QU3MYECKOM MOIENM IJisi CHUTYyalldd TNPaKTHKO-
OPHEHTHPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ tpedoBanusimu OI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECIeYeHHI0 Y4eOHOTO
nporecca 0a30BbBIi ypoBeHb Kypca (U3HMKU Ha YpOBHE CpenHero oomero oo0pa3oBaHus JOJIKEH U3y4aThbCsl B YCIOBUSAX
MPEeAMETHOro KaOnHeTa (QU3MKU WIH B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xkabunere pu3uku J0MKHO OBITH HeoOXoanMoe JabopaTopHoe 000pyI0BaHUE A1l BBITOTHEHUS YKa3aHHBIX
B IIporpaMme mo GU3MKe YUeHHYECKHX MPAKTHUECKUX paboT U IEeMOHCTPaLlMOHHOE 000pyI0BaHHE.
HdeMoHcTpanmoHHOe oOopynoBaHue (GOpPMHpYETcs B COOTBETCTBUM C TNPHHIUIOM MHHUMAIBLHON
JOCTaTOYHOCTH M O0ECIIeUYrBaeT MOCTAHOBKY MEPEYHCICHHBIX B MpOrpamMme 1Mo (pu3MKe KIOYEBBIX JIEMOHCTpaLnii
JUISL WCCIEJOBAHMUS HW3y4aeMBIX SBICHUH M TPOLECCOB, SMIHMPHYECKUX U (YHAAMEHTATBHBIX 3aKOHOB, HX
TEXHUYECKUX TPUMEHCHHH.
JlabopatopHoe oOopynoBaHWE Il YIEHHUUECKHX MPaKTHYECKUX paboT GopMUpyeTcs B BHJC TEMaTHUYECKHX
KOMITJICKTOB M O0ECIIEUMBAETCS B PacuyéTe OJHOrO KOMIUIEKTa Ha JBYX oOydarommxcsa. TeMaTndecKue KOMILICKTHI
nabopaTopHOro O00OPYAOBaHMS JIOJDKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM HCIOJNB30BAaHWH AHAIIOTOBBIX U
IUQPPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPUTENBHBIX CHCTEM B BUJIE IUMPOBBIX Ta00PaTOPHIA.
OCHOBHBIMH IENSIMH U3y4deHHs (PU3UKHU B 00IIeM 00pa3oBaHUM SBIISIOTCS:
e (QopMupoBaHHE MHTEpeca M CTPEMIICHHS OOyYaIOMIMXCsS K HAYYHOMY M3YyUYCHHUIO TPUPOJIBI, Pa3BUTHE UX
WHTEIUIEKTYAIBHBIX U TBOPYECKUX CITIOCOOHOCTEH;

® pa3BUTHE TMpPEJCTaBICHUH O HAyYHOM METOJe TMO3HAHUS ¥ (OPMHPOBAHHE HCCIIEIOBATENECKOTO
OTHONICHUS K OKPY>KAIOIIAM SIBICHHSIM;

e (QopMupoBaHHE HAyYHOrO MHPOBO33PCHUS KaK pe3ylibTara W3y4YeHHsT OCHOB CTPOCHHSI MaTephuu U
(dyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHe YMEHHH OOBSCHATH SIBIICHHUS C WCIOJIb30BAaHUEM (U3NYECKUX 3HAHUH W HAy4IHBIX
JIOKa3aTeNbCTB;

e (QopMupoBaHHE TPENCTABICHUNA O PONU (U3UKH YIS Pa3BUTHs JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M
TEXHOJIOTUH.
JlocTrxeHue 3Tux Lenell 00ecreynBaeTcs pelieHueM CIeIyOIMX 3ajad B IpoLecce n3ydeHus Kypea Gpu3uxu
Ha ypOBHE CpeIHEro o0Iero o0pa3oBaHus:
® [IpUOOpETCHUE CHCTEMBI 3HAHHK 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (DH3HKY, JIEKTPOJHHAMUKY, KBAHTOBYIO (DM3HUKY M 3JIEMEHTHI aCTPODU3UKH;

e (opMupoBaHHE yYMEHHH TNPHUMEHSATH TEOPETUYECKHE 3HAHWS JUIA OOBACHEHMS (U3MUYECKHX SBICHUH B
IIPUPOAE U VISl IPUHATHS IPAKTUUECKUX PELIEHUIl B IOBCEAHEBHOM JKU3HUY;

® OCBOGHHE CIIOCOOOB peIIeHHWs pa3IM4YHBIX 3a7ad C SBHO 3aJaHHOM (U3MYECKON MoJenblo, 3anad,
[IOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/1aHNe (PU3NIECKON MOAENH, aIeKBaTHON YCIOBUSIM 3a/1a4H;

e [OHMMaHHe (U3UYECKHX OCHOB WM IPUHIMIIOB ICHCTBHS TEXHHYECKUX YCTPOMCTB M TEXHOIOTMYECKHUX
IIPOLIECCOB, X BJIUSHUA Ha OKPYXKAIOILYIO CPEY;

e OBJIAJCHUE METOJAaMH CAMOCTOSATEIBHOI'O IJIAHUPOBAHHUA M INPOBENEHUs (U3UUECKUX SKCIEPUMEHTOB,

aHaJIM3a U MHTEpIpeTaunu HHHOpMaLny, OlpeaeseHns J0CTOBEPHOCTH MOIY4EHHOT O pe3ybTaTa;

e  CO3JaHUE YCIOBHUH AJI Pa3BUTHSI YMEHUI NPOEKTHO-UCCIIEA0BATENBCKONW, TBOPUECKON ACSITEIBHOCTH.

Ha m3ydenne ¢usukn (6a30BbIi YpOBEHb) Ha YPOBHE cpemHero odmiero oopazoBanust orBoanutcs 136 gacos: B
10 kimacce — 68 gacoB (2 yaca B HeAemo), B 11 kiracce — 68 gacos (2 Jaca B HEENIO).

[Ipeanaraemplii B mporpamMmMe 1o (U3MKE IEpevYeHb J1a0OpaTOPHBIX M IMPAKTUYECKHX PadOT sBISETCS
PEKOMEHI0OBaHHBIM, YUUTENb AENAET BHIOOP MPOBEACHUS Ja00paTOPHBIX PadOT U OMBITOB C YYETOM MHIMBHUIYaIbHbBIX
0cOOEeHHOCTEH 00yJarOIMXCsl.

COJEPKAHUE OBYYEHUSA

10 KJIACC

Pazpnen 1. @usuka u MeTOAbI HAYYHOI'O MO3HAHUS

®dusuka — Hayka o npupoze. Hayunsle MeTopl MO3HAHUS OKpYXKAIoIIero Myupa. Poss skcnepuMenTa u Teopun
B IIPOLIECCE O3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue pu3nyeckux sBIeHUH M mpoueccoB. Hayuneie rumore3sl. Ousndeckue 3aKOHBI U TEOPHH.
I'panuiel npuMeHUMOCTH (HU3NUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUSI.

Pone um mecro ¢u3uku B (GOPMHUPOBAHMM COBPEMEHHOH HAy4YHOW KapTUHBI MHpAa, B IPAKTUYECKON
JEeSITETbHOCTH JIFOJIEH.

Lemoncmpayuu

Amnasiorosslie ¥ IM(POBBIC U3MEPUTENILHBIE TPUOOPHI, KOMIIBIOTEPHBIE AATUUKH.



Pazpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe aBuxeHue. OTHOCUTENBHOCTh MEXaHN4ecKoro JBxkeHus. Cucrema orcuéra. Tpaekropus.

[lepemerienre, ckopocTh (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MAaTePHAILHOW TOYKU, UX
MPOEKIINU Ha OCU CUCTEMBbI KoopauHaT. ClokeHue epeMeIeHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE MBYKeHHE. | paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOpPEHUS, MMyTH U MEePEMENICHUS] MaTePUATIbHOM TOUKH OT BPEMEHHU.

CBo0OoaHOE MajieHue. Y CKOPEHUE CBOOOTHOTO MMaJICHHMSI.

KpuBonuneitHoe apmxenue. JBUXKEHHE MaTEpPHAIBHON TOYKH IO OKPY)KHOCTH C IOCTOSHHOM IO MOIYIIIO
CKOpPOCTBI0. YTJIOBas CKOpOCTh, JIMHEHHass ckopocTh. I[lepwom um wactora oOpaineHus. LleHTpocTpeMuTensHoOe
YCKOpEHHE.

TexHuueckue yCTpOﬁCTBa U TPAKTHYCCKOC IIPHUMCEHCHHUEC: CIIMAOMCTP, ABWIKCHHUEC CHApAA0B, LCIIHBIC U
PEMEHHBIE NTEpEAAYH.

Lemoncmpayuu

Monens CUCTEMBI OTCUETa, UIUTFOCTPAITNS KHHEMAaTHUECKUX XapaKTePUCTHK JBIIKECHUS.

[IpeoOpa3zoBanue IBUNKESHUN C UCIIOIB30BAHUEM ITPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3IyX€ U B Pa3peKEHHOM ITPOCTPAHCTRE.

HaGionenue nevxeHus Tesa, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTAJILHO.

M3mepenne yckopeHust CBOOOTHOTO HMaACHUS.

Hampasnenue cKopoCTH Mpu JBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

I/I3Y‘ICHI/IC HEPABHOMEPHOI'O ABMIKEHUSA C ILEIIBIO ONIPEACIICHUA MTHOBEHHOI CKOpOCTH.

I/ICCHCZ{OBaHI/Ie COOTHOIICHUA MEKIAY IIYTAMHU, HpOﬁHeHHBIMH TEJIOM 3a IOCJICAOBATCIIBHBIC PABHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBHKEHUU C HAYAJIbHOU CKOPOCTBHIO, PABHOM HYJIIO.

N3yuyenune NBM>KEHHUS MIAPUKA B BA3KOU JKMJIKOCTH.

N3ydenune nBroKeHHUs Teja, OPOIIEHHOIO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

ITpuniun orHocutenbHocTy 'anmunes. [lepBoiit 3akoH HetoToHa. MIHEpIMaabHble CUCTEMBI OTCUETA.

Macca Tena. Cuta. [IpuHiun cynepriosuiinu cuil. Bropoit 3akoH HpioToHa s MaTepranbHOM Touku. Tperuit
3akoH HpIoTOHA 1711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOTro TsaroreHus. Cua Tspkectd. [lepBas kocMudeckas CKOpOCTb.

Cwmia ynipyrocta. 3akoH 'yka. Bec Terna.

Tpenme. Buapl Tpenms (Mokosi, CKombkeHus, kadeHus). Cumma tpenus. Cyxoe Tpenuwe. Cuiaa TpeHHUS
CKONbXeHHA u cuia TpeHus nokos. Koaddumuent tperus. Cuna cOmpoTHBIEHUS TIPA JBHKCHUU TeNa B JKUIKOCTH
WJIH Ta3e.

[locrymarensHOE U BpalaTenbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tena.

MOMEHT CHITBI OTHOCHTEIBHO OCH Bpamenus. [1ineqo cumbl. Y ciaoBus paBHOBECHS TBEPOTO TENA.

TexHndyeckne yCTpOHCTBA W MPAKTHYECKOE MPHMEHEHHWe: TOAIIUITHUKA, BW)KEHHE HWCKYyCCTBEHHBIX
CIIyTHHKOB.

Jemoncmpayuu

SIBneHue uHepuuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoii 3axon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT Je() OpMAITHHL.

HesecoMmocTs. Bec Tena npu ycKOpeHHOM NOAbEME U MaJCHUH.

CpaBHEeHHE CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUSI.

YcioBust paBHOBecHs TBEPIOTO Tena. Busl paBHOBECHSI.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

Nzydenune nBmkeHns OpycKka 1o HAKIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIONIMX B TPYKWHE W PE3MHOBOM 0O0pasile, OT HX
neopMarvm.

UccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO Tela, UMEIOUIErO OCh BPAILIEHUSI.

Tema 3. 3axonvl coxpanenus 6 mexanuke

Nmnynec MaTepuanbHON TOYKM (Tena), CHCTEMbl MAaTE€PUANbHBIX TOYeK. MMIynbc CHIBI M H3MEHEHUE
HMITyJIbCa Tea. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE IBUIKEHUE.

Pabora cuibl. MOITHOCTH CHJIBL.

Kunernueckast sHeprusi MaTepruaabHON TOUKH. Teopema 00 M3MEHEHHH KMHETUYEeCKON SHEPTHH.



[lorenunanbHas sHeprus. [loTeHnuansHas SHEPTUs ynpyro AeopMHpOBaHHOW NpY>KUHBL lloTeHIuanpHas
SHEprusl Tena BOJU3M MOBEPXHOCTH 3EMIIH.

[loTreHunanbHble ¥ HENOTEHUUANbHBIE CHJBL. CBS3b pPabOTHl HENOTEHLUMANbHBIX CHJI C HW3MEHEHHEM
MEXaHUYECKON IHEPTUH CUCTEMBI Tell. 3aKOH COXpPaHEHMsI MEXaHUUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHMUS.

Texnudeckue ycTpolcTBa U MpPaKTUYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIM NMHUCTOJET, ABM)KEHUE
paker.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

[epexon MOTEHIIMAIBEHON HEPTUN B KHHETHYECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

Uzyuenne abcomOTHO HEYNIPYTOro yapa ¢ MOMOILIBIO IBYX OJNHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanne cBsA3u pabOTHl CHIIBI C M3MEHEHHWEM MEXaHWYeCKOH 3HEepPruu Tella Ha MPUMEpPEe PacTKEHHs
PE3UHOBOI'O XKIYTa.

Paznen 3. Mouiekyasipuas (pu3uKa U TEpMOANHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJOXEHHSI MOJIEKYJIIPHO-KHHETHYECKOM TEOpHH M HMX OIBITHOE 00OCHOBaHHE. bpoyHOBCKoe
nekenne. Juddysus. Xapakrep ABMKEHUS M B3aWMOJCHCTBHsI 4acTWI] BeliecTBa. Mopenu CTPOEHHS TIa3oB,
KUIKOCTEH W TBEPIBIX TEN M OOBICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THUX Mojeliell. Macca u pa3Mephl MOJICKYI.
KonuuectBo BemectBa. [TocTosiHHas ABorajpo.

TermoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana temnepatyp Llenbcus.

Mogenp upeanpHOro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKOH TEOpWUH HJIEAIbHOTO Tasa.
AOGcomoTHasT TemrepaTypa Kak Mepa CpeqHel KHHETHYEeCKOW SHEpruH TEIUIOBOro ABIMXKEHUS dacTHl rasza. lllkama
temriepatyp KennBuna. ['a30Bbie 3akoHBI. Y paBHeHue MenneneeBa—Kiranetipona. 3akon Jambrona. M3omporecchl B
WJeaJbHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM BemlecTBa. | padudeckoe mpencTaBieHHE M3OMPOILECCOB: M30TEPMA,
n3o0xopa, nzobapa.

TexHUUYECKHE YCTPOWCTBA M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BElIEeCTBa, (hOTOrpaiy MOJIEKYST OPTaHWYECKUX COEANH CHUI.

OnbITEI 10 MU PY3UH KATKOCTEH W Ta30B.

Monenb 6pOyHOBCKOT'O JBHYKEHUSI.

Mogens onbita [ITepHa.

OnBITHI, JOKA3BIBAIOIIIE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMO/ISHCTBHSL.

Mopens, HIUTIOCTpUPYIOLIAS IPUPOAY AABJICHUS ra3a Ha CTEHKU COCyJa.

OnBITHL, WILTIOCTPUPYIOIINE YPaBHEHHE COCTOSHIS HICATBHOTO Ta3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Omnpenenenrie Macchl BO3AyXa B KJIACCHOW KOMHATe Ha OCHOBE HM3MEpPEHH 00bEMa KOMHATHI, JABICHUS U
TeMIIepaTyphl BO3AyXa B HEil.

HccnenoBanue 3aBUCHMOCTH MEXKTY TapaMETpaMu COCTOSIHUS Pa3pEKEHHOTr 0 rasa.

Tema 2. Ocnoebl mepmoounamuru

TepMomuuamudeckass cucremMa. BHYTpeHHsT DJHEprusi TEPMOAMHAMHYECKONW CHCTEMBI M CIOCOOBI €&
m3MmeHeHus. KommdecTBOo TemmoTel M paboTa. BHyTpeHHSS JHeprus OJHOATOMHOTO WICATBHOTO Trasza. Bumbl
TEIUIONEpENayun: TEIJIONPOBOAHOCTb, KOHBEKIMS, H3IydyeHUE. Y IenbHas TEIVIOEMKOCTh BellecTBa. KomnuectBo
TEIUIOTHI IPU TEIIONEpeaaye.

[lonsatne 006 angmabatHOM mpomecce. llepBerii 3akoH TepmoamHamukHh. [IprMeHeHHWe mepBOro 3aKoHA
TEPMOJAMHAMHUKH K U3omporeccaM. [ paduueckas naTepnperanus paboThl rasa.

Bropoii 3axoH TepmonuHaMuku. HeoOpaTHMOCTh MPOIECCOB B MIPHUPOJIE.

TerutoBsle MamwmHbL [IpuHIUIBL AEHCTBUS TEIUIOBBIX MammmH. [IpeoOpa3oBaHWsT 3HEPTUU B TEIUIOBBIX
MamwHax. Koaddumuent monesHoro aeiictBus teruiopod mammebl. Lukn KapHo m ero xosdduiment mone3noro
JEHCTBHS. DKOJIOTUYECKHE ITPOOJIEMBI TEILIOIHEPT €THKU.

TexHuyeckne ycTpoWCTBA W TPAKTUYECKOE INPUMEHEHHE: JBHUTaTellb BHYTPEHHErO0 CropaHwus, OBITOBOH
XOJNOAWIBHUK, KOHTUIIUOHED.

Lemoncmpayuu

V3menenue BHyTpeHHEH 3HEPIHU Tella MPH COBEPIIEHUH PaOOTHI: BBUIET MPOOKKU M3 OYTBUIKH IOA AeHCTBHEM
C)KaTOro BO3AyXa, HarpeBaHue 3(pupa B TaTYHHOI TpyOKe myTEM TpeHHs! (BUACOAEMOHCTPALIHS).

W3Menenue BHyTpeHHEH SHEPruy (TeMIiepaTyphl) Tea MpH Terlonepeaaye.

OmnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT ¢ BO3AYILIHBIM OTHHUBOM).



Mogenu napoBoil TypOHHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO IBUTATENS.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

N3mepeHne ynenbHOU TEMIIOEMKOCTH.

Tema 3. Acpezcamnvie cocmoanusa eeutecmea. Pazoevie nepexoont

[Tapoobpa3oBanue u KoHAeHcanus. VcmapeHue u KureHue. AOCONIOTHAsT M OTHOCUTEIbHAs BIaKHOCTD
Bo3ayxa. HacelmieHHbI map. VYjaenpHas TemjoTa HapooOpa3oBaHHA. 3aBHCHMOCTb TEMIEpaTypbl KHIEHHS OT
JIaBJICHUS.

Trépnoe Teno. Kpucrammmaeckue u amopdHble Teaa. AHU30TPOINHS CBOWCTB KPUCTAILIOB. JKUIKHE KPUCTAILIEL.
CoBpeMeHHbIe MaTepraibl. [1naBienne u KpucTaamu3anus. Y aenbHas Teriora miasieHus. Cyonumanms.

YpaBHEeHUE TEIIOBOro OanaHca.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE PUMEHEHHE: TUTPOMETP U MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU
MIOJTy4YeHHs COBPEMEHHBIX MaTepPHaIOB, B TOM YHCJIE HAHOMATEPHaJIOB, U HAHOTEXHOIOTHH.

Jemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenune npu NOHWXEHHOM JaBIEHUH.

Crioco0Obl U3MEPEHUsT BIIaYKHOCTH.

HabnroneHrie HarpeBaHusl ¥ IUIABJICHHUS KPUCTAIUTMYECKOT'O BEIIECTBA.

JleMoHCTpanys KpUCTAJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DjekTpoaMHaMHKa

Tema 1. Inekmpocmamuka

OnexTpuzanus Ten. DIeKTpHUUecKuit 3apsia. JBa Buaa 3MeKTpudeckux 3apsinoB. [IpoBomMHUKH, AMINEKTPUKH U
MTOJTYTIPOBOAHUKH. 3aKOH COXPaHEHUS DJIEKTPUYECKOT0 3apsa/a.

B3anmonetictBue 3apsmoB. 3akoH Kynona. ToYedHBIH SISKTPHYCCKHA 3apsil. DJIEKTPUUIECKOE TIOJIe.
Hanpsk€HHOCTh 3i1ekTpudeckoro mnossd. IIpuHuun cyneprio3unuy 3JIeKTpU4ecKuX mnojei. JIMHMM HanpspKEHHOCTH
JIEKTPUYECKOTO OIS

Pabota cun anmexkrpocrarndeckoro nojs. Ilorennman. Paznocts moTeHuanoB. [IpoBOMHUKN M THIJICKTPUKH B
JMEKTPOCTATHYECKOM ToJie. J{uanekTpudaeckas mpoHUIIaeMOCTb.

OnexktpoéMkocThb.  KoHaeHcatop. OIeKTpoEMKOCTh INIOCKOTO0 KOHACHCATOopa. OHEPrus 3apsbKEHHOTO
KOHIEHCATOopa.

TexHnyeckne ycTpoiCTBa M MPAKTUYECKOE MPHUMEHEHHUE: DIIEKTPOCKOIM, 3JIEKTPOMETp, DJIEKTPOCTaTHYEeCKas
3aIIuTa, 3a3eMJICHHE MIEKTPOPHOOpPOB, KOHACHCATOP, KOMUPOBAIBHBIHN anmapar, CTpyWHBIN IPHHTED.

Jemoncmpayuu

Y CTpoiicTBO M NPUHIIMI ASUCTBUSA 3JIEKTPOMETPA.

B3anMopnelicTBre Ha3JIEKTPU30BAHHBIX TEIN.

DNeKTpUIEecKOe ToNe 3apsSHKEHHBIX Tell.

[IpoBOAHWKH B 3IEKTPOCTATHIECKOM ITOJIE.

DJNeKTpocTaTHIECKas 3aIuTa.

JVDIIEKTPUKH B AJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTh AIEKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOpa OT IUIOIMIAMH TUIACTHH, PACCTOSHHUS MEXAYy HUMH U
TDIIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Nsmepenne r1mekTpoéMKOCTH KOHACHCATOPA.

Tema 2. llocmoannwtit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEKTPUYECKUI TOK. YCIOBUS CYLIECTBOBAHHUS DJEKTpUYECKOro Toka. Mcrounuku Ttoka. Cuna Toka.
ITocTosHHEBIN TOK.

Hanpsxenue. 3akon OMa Jyist yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIECHUE. Y IENbHOE CONPOTHUBJICHHE BellecTBa. llocimenoBarenbHoe, MapaienbHOE,
CMEIIaHHOE COSANMHEHN e TIPOBOAHUKOB.

Pabora snexTpudeckoro Toka. 3akoH Jlxoyns—Jlennia. MOIIHOCTH IEKTPUIECKOro TOKA.

DNEeKTPOABIKYIIAs CHIIA M BHYTPEHHEE COITPOTUBIICHHE UCTOYHHUKA TOKa. 3akOH OMa /15 TIOJTHOM (3aMKHYTOH )
anekTpudeckoi uenu. Koporkoe 3aMbIKaHue.

DNEeKTpOHHAS! MMPOBOJUMOCTD TBEPABIX METAJIOB. 3aBUCHUMOCTH COIPOTUBIIECHUS METAIIOB OT TEMIIEPATYPHIL.
CBepXIpOBOAUMOCTb.

ONeKTpUYECKUH TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.



[onynpoBoguuku. CoOCTBEHHAss U MpUMeECHas! MPOBOJMMOCTh IONYNPOBOIHUKOB. CBolcTBa p—N-miepexona.
[onynpoBoaHUKOBBIE TPHOOPEI.

OneKkTpuyeckuii TOK B pacTBOpax M paciiaBax d3JEKTPOJIUTOB. JIEKTPOIUTHYECKAss TUCCOLUAIMSL.
OnexTponus.

OnekTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENbHBIN pa3psia. MonHust. [1na3zma.

Texuuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHUE: aMIIepMETpP, BOIBTMETpP, PEOCTAT, HCTOYHUKH TOKa,
3JIEKTpOHArpeBaTeNbHbIe MPHOOPHI, 3JEKTPOOCBETHTENbHBIC MPHOOPHI, TEPMOMETP COMPOTHBIICHHS, BaKyyMHBIH
JIMOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MTOTYIPOBOAHUKOBBIN N0/, TaJbBAHUKA.

Jemoncmpayuu

I/I3MepeHHe CHJIBI TOKAa U HAIIPSXKCHUS.

3aBUCHMOCTH COIIPOTUBJICHUS HTUIMHAPUYCCKHUX MNPOBOAHHMKOB OT MJIMHBI, IUIOIIAAX MOIIEPEYHOI0 CCUYCHUA U
Marepua’a.

CMemanHoe COeIMHEHHE POBOTHUKOB.

[Ipsmoe m3mepeHne 3MeKTPOABIKYIIEeH cuiibl. KOpoTKoe 3aMbIKkaHHE TajlbBaHUYECKOrO 3JIEMEHTa W OIeHKa
BHYTPEHHETO COIIPOTHUBIIEHHUS.

3aBUCUMOCTH COIMPOTHUBJICHHUA METAJUIOB OT TEMIICPATYPHI.

ITIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit 1 IpOBOAMMOCTD BO3yXa.

OIHOCTOPOHHSIS MPOBOJUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yueHne cMeNIaHHOTO COSTMHEHUST PE3UCTOPOB.

I/I3MepeHHe 3HeKTpO)IBI/I)KYHIeI\/II CHJIbI HICTOYHUKA TOKA U €r0 BHYTPECHHET' O COIIPOTHUBJICHM .

HabGmronenme snekTpoamnsa.

MexnpenMeTHbie CBSI3H

Nzyuenue kypca ¢usmku 0a3oBoro ypoBHs B 10 Kiacce OCYLIECTBIISAETCS C YYETOM COAEPIKATEIbHBIX
MCXKIIPEAMETHBIX CBs3eH ¢ KypCaM1 MaTEMAaTUKH, 6I/IOHOFI/II/I, XHUMHH, reorpaq)lzm 1 TEXHOJIOI'NH.

Medicnpeomemmuvie nonsimusi, CBI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOT'O MIO3HAHMS: SBJICHUE, HAYyYHbIH (akT,
TUITOTE3a, PU3NYECKast BETMYMHA, 3aKOH, TEOPHS, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIEITh, U3MEPCHHE.

Mamemamuka: pemeHne CUCTEMBl ypaBHEHWH, JIMHelHas (yHKIuWs, mapaboia, rumepbona, ux rpaQukd u
CBOMCTBA, TPUTOHOMETpUYECKUE (QYHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'C€HC, OCHOBHOE TPHTOHOMETPHUYECKOE
TOXXJECTBO, BEKTOPHI ¥ MX IPOEKIIMH HA OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB.

buonozua: mexanndeckoe JBWKEHHE B KUBOU mpupose, nuddy3us, ocMoc, TemIo0o0MeH KUBBIX OpraHH3MOB
(BuABI TETUIONEpEAaYH, TETIIOBOE PABHOBECHE), IIEKTPHUIECKUE SIBICHNS B )KUBOW IIPUPOJIE.

Xumus: MUCKpPETHOE CTPOEHHE BEIECTBAa, CTPOSHHE aTOMOB M MOJEKYJ, MOJb BEIeCTBa, MOISIPHAs Macca,
TEIUIOBBIE CBOWCTBA TBEPMABIX TEN, KUIKOCTEH W Ta30B, DJEKTPUUYECKHE CBOMCTBA METAIJIOB, DJIEKTPOIUTHUECKAS
JIVICCOIIMAIIFSI, TalTbBAaHHUKA.

T'eoepagua: BaxxHOCTH BO3MIyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texuonoeus: mpeoOpa3oBaHue IBI)KEHWH C HCIOIB30BAaHMEM MEXaHMW3MOB, YYET TpPEHUS B TEXHUKE,
TIOJIIIIMITHAKY, WCIIOIH30BAHNE 3aKOHA COXPAaHEHWs WIMITYyJIbca B TEXHUKE (pakera, BOJOMET W JPYTHE), ABUTATENh
BHYTPEHHETO CrOpaHWs, MapoBas TypOwWHa, OBITOBOH XOJNOAWIBHUK, KOHIUIIMOHEDP, TEXHOJOTHH IIOIydEHUS
COBPEMEHHBIX MAaTepHalioB, B TOM WYHCJIE€ HAHOMATEpHAJIOB, W HAHOTEXHOJOTHH, 3JEKTPOCTaTUYECKasl 3allHTa,
3a3eMJIEHHE  DJIEKTPONPHUOOPOB,  KCEPOKC,  CTPYHHBIM  TMPHUHTEP,  AJIEKTPOHATPEBATENbHBIE  MPHUOOPHI,
3JIEKTPOOCBETHTENBHBIE TIPUOOPHI, TAThBAHNKA.

11 KJIACC

Paznen 4. DiekTpoaHAMHKA

Tema 3. Macnummnoe none. INeKMpPOMAZHUMHAA UHOYKUUA

[ToctossHHbIe MarHuTHL. B3auMmozelcTBUE MOCTOSHHBIX MAarHUTOB. MarnutHoe mnone. BexkTop MarHUTHOH
UHIyKOUU. [IpuHLOMn cynepno3uiiuu MarHUTHEIX nofied. JInHuu MarautHol uHaykuuu. KapTuHa TMHUI MarHuTHOM
WHJYKIIAY TIOJISI TIOCTOSTHHBIX MarHUTOB.

MarauTtHOe ToJie TMPOBOJHUKA ¢ TOKOM. KapTWHa NMHWNA WHAYKIIUM MArHATHOTO TOJS JJIMHHOTO MPSIMOTO
NPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOI'O MPOBOJHMKA, KATYIIKM C TOKOM. OmnbIT Opcrena. BzaumonelictBue
MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOILyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moayib U HampasieHue. J(BrukeHne 3apspkeHHOM 4acTULIBl B OTHOPOAHOM MarHUTHOM MOJI€.
Pabora cwiet Jlopenna.



SBneHue 3neKTpoMarHUTHONM WHAYKUMH. [[OTOK BEKTOpa MarHUTHOM HHAYKUHUH. DJIEKTPOJBIKYINAS CHIIA
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHON MHAyKiuu dapases.

BuxpeBoe anekTpuueckoe Tmoiie. OIEKTPOABIDKYIIAs Cuila HWHAYKUUM B MPOBOAHHUKE, JABUKYIIEMCS
MOCTYMATENHHO B OTHOPOJIHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHIyKTUBHOCTD. SIBIEHUE CAMOMHIYKITNU. DACKTPOABUKYIIAS CHUIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOT'O TIOJISI KATYIIKU C TOKOM.

DNEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA W MPAKTUYECKOEC MPUMEHEHHME: TOCTOSHHBIE MArHUTHL, JJIEKTPOMATHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUIl, HHAYKIIMOHHAS TIEYb.

Jemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE IEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JlnHny MHAYKIMA MAarHAUTHOTO TIOJSI.

B3aumozelicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HeticrBue cuibl JIopeH1ia Ha MOHBI 3JIEKTPOJIUTA.

SIBnenue 3MeKTPOMarHUTHON WHIYKIIHH.

IIpaBuio Jlenna.

3aBUCHUMOCTb JIEKTPOJIBIKYIIECH CUITBI HHAYKIIUHA OT CKOPOCTH M3MEHEHHS] MAarHUTHOTO TIOTOKA.

SIBiieHrE CAMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

M3ydueHne MarHuTHOTO TIOJIST KATYIIIKU C TOKOM.

HccnenoBanme neiCTBUS MTOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanme sBICHUS JIEKTPOMATrHUTHOW WHTYKITHH.

Pa3naen 5. Kosiedbanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 3neKmpomazHummble KoneoOanus

Konebarensuas cuctema. CBobomHble MexaHwmdeckne Kojiebanms. [apmonmdeckme koneOanus. llepmon,
gacTora, amIumtyga u (aza konebanwii. [Ipy)KWHHBI MasTHHUK. MaTeMaTHUeCKUd MasSTHUK. YpaBHCHHE
rapMoOHHMYECKHX Konebanuil. [IpeBpaiieHne sHepriuy Mpu rapMOHIHYECKUX KOJICOAHHSX.

Konebatenpubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC KOJIeOaHUS B MICAJLHOM KOJeOATEIbHOM KOHTYpE.
AHanoruss MeXIy MEXaHWYeCKUMH W 3JIEKTPOMArHUTHBIMU KosiebaHusmMu. @opmyna TomcoHa. 3akoH cOXpaHEHHs
SHEPTHH B UeaJIhHOM KOJe0aTenbHOM KOHTYpE.

[IpencraBnenue o 3aryxaronmx KoieOaHUSX. BBIHYKIEHHble MexaHWYeckne KoneOaHus. Pe3onanc.
BreiHyX/1eHHBIE IIEKTPOMArHUTHBIE KOJICOaHWIS.

[lepemennsrii Tok. CHHYCOWJANBHBIA TEPEMEHHBIH TOK. MOIIHOCTH MEPEMEHHOTO TOKa. AMIUTMTYIHOE H
JeMCTBYIOIee 3HAYSHNE CHIIBI TOKA M HAIPSKEHUSI.

Tpanchopmarop. [Ipon3BoncTBo, mepenada U MOTpeOIEHNE INEKTPUICCKON YHEPTHH. DKOJOTHIECKHE PHCKU
TIPH TIPOM3BOACTBE ANIEKTpOodHeprur. KynbTypa MCTIONB30BaHNUS 3IIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HHU.

TexHuyeckne yCTpOWCTBa M MPAKTHUECKOE MPHMEHEHHWE: JIIEKTPHYECKUH 3BOHOK, T€HEpaTop IMEepeMEeHHOTO
TOKa, JIMHHH AIIEKTpoIepenady.

Lemoncmpayuu

Hccnenosanne mapaMeTpoB KojaeOaTENbHOM CHCTEMBI (IPYKUHHBIN FITH MaTEMaTHYECKUI MasTHUK).

HaGmonenne 3aTyxaronmx KoJleOaHHi.

HccnenoBanne CBONCTB BEIHYKICHHBIX KOIEOaHUI.

HaGmonenne pesonanca.

CBOOOIHBIE STEKTPOMATHUTHBIE KOJIeOaHNS.

OcmiorpaMMBbI (3aBUCUMOCTH CHITBI TOKA U HATIPSHKSHHSI OT BPEMEHH ) JIIS SJIEKTPOMATrHUTHBIX KOJIEOaHM.

Pe3zonaHc npu mocnenoBaTeNsHOM COSTMHEHUH PEe3UCTOPa, KaTYIIKA WHAYKTUBHOCTH M KOHJIGHCATOpA.

Mogenb TUHHUH SIIEKTPpOIepenayu.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

HccnenoBanne 3aBUCHMOCTH TIEPHOA MAJBIX KOJeOaHUH rpy3a Ha HUTH OT JTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne mepeMeHHOr0 TOKAa B IIENA M3 TOCJIEOBATEIHHO COSNMHEHHBIX KOHICHCATOPA, KATYIIKU H
pesucropa.

Tema 2. Mexanuueckue u IneKmpomMazZHumnble 60JIHbL

MexaHn4ecKkre BOJIHBI, YCIOBUSI pacrpocTpaneHus. [lepuoa. CkopocTh pacnpoCTpaHEHUs W JUIMHA BOJHBI
[Tonepeunsie 1 mpopoIbHEIE BOMHBEL. HTephepenius u nudpakiius MeXaHHIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3Byka. Beicora ToHa. TemOp 3ByKa.



DNEeKTPOMATHUTHEIC BOJHBL. Y CIIOBUS M3IIYYEHUS SJICKTPOMArHUTHBIX BOJH. B3aumHas opueHTanusi BEKTOPOB
E, B, V B anexrpomaruuTHOM BonHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH: OTpa)KEHUE, MPEIOMIICHUE, TOISpU3allus,
mudpakims, uHTepQepeHirsa. CKOpOCTh JEKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTpOMarHuTHBIX BOJH. [IpuMeHeHHE JIEKTPOMATHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IpuHUUIIEI paguocBsI3u U TeneBuieHus. Paguonokarusi.

DIEKTPOMArHUTHOE 3arPA3HEHUE OKPY>KAOIIEH CPebl.

TexHuueckue ycTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas
JMaTHOCTUKA B TEXHUKE M MEAMIIMHE, pajiap, paauonpuéMHIK, TEICBU30p, aHTeHHa, Tenedon, CBY-mneub.

Jemoncmpayuu

OO0pa3oBaHue U PACIIPOCTPAHEHUE MTOMEPEYHBIX M MPOAOIBHBIX BOJIH.

Konebmromeecst Teno kak UCTOUHHK 3BYKA.

Ha6HIOZIeHI/Ie OTpaXXCHUA U MPCIIOMJICHUA MCXaHUYCCKHUX BOJIH.

HaGmonenve natepdepeHny U TudpaKkivi MEXaHHISCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGutoieHue CBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0ON M YaCTOTON KOJICOaHU.

HccnenoBanne CBOWCTB AIIEKTPOMATHUTHBIX BOJH: OTPaKEHHE, TMPEIOMIICHHE, MOspu3anus, Audpakius,
nHTEepdEepeHIHs.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. [IpsMonuHeliHOEe pacnpocTpaHEHHE CBeTa B OAHOpOAHOW cpene. JIyu csera.
ToveuHblld HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300paXeHmil B TUIOCKOM 3epKaJle.

[Ipenomnenne cBera. 3aKoHBI TpeNOMIIEHHWS cBeTa. AOCOMIOTHBIA TOKa3aTenb mpenomieHnd. llomHoe
BHYTpEHHEE oTpakeHue. IIpeienbHbIid yroil MOJIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CloxHBIN cocTaB Oenoro ceera. Lger.

Cobupatomye 1 paccenBaronye TUH3bL ToHkas nuH3a. DOKyCHOE paccTOsSHHE W ONTHYECKas Chila TOHKOU
nuH3bL [locTpoenne n300pakeHuii B cCOOMPAIONNX M pacCeHBAOMUX JrH3aX. DopMyra TOHKOH JTUH3EL. Y BEIHUEHUE,
JTaBaeMoe JTMH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKON OMTUKH.

Bonnopas ontuka. MHTepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBHS HAOIIOACHUS MAaKCUMYMOB U
MUHHMYMOB B HHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(}A3HBIX KOrePEHTHBIX UCTOYHHKOB.

HMudpakius cera. JudpakimonHas pemérka. YcioBHe HaOIIOACHUSA I[NIABHBIX MAaKCHUMYMOB IPH I1aJICHHH
MOHOXPOMATHUYECKOT'0 CBETa Ha MU(DPAKIIHOHHYIO PENIETKY.

ITonsipuzanus ceera.

TexHnyeckne ycTpOHCTBa W MpaKTUIECKOE MIPUMEHEHNE: OUKH, JIyna, (hoToammapaT, TpOeKIIMOHHBIN armapar,
MHUKPOCKOII, TEIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEMIETKA, TIOISPOH/I.

Jemoncmpayuu

[IpsmonuHeEliHOE pacipocTpaHeHue, OTpakEHNE U MTpelloMIIeHre cBeTa. OnTndeckrne IpruOopEhI.

ITonHOE BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOAA.

HccnenoBanne CBOMCTB N300pakKeHUH B JTHMH3AX.

Mojenu MUKpOCKOIIa, TeJlecKomna.

HaGmonenne natepdepernnn cBera.

HaGmonenne nudpaxmun cBera.

HaGmonenue nucniepcun cBeta.

[TomydeHne criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydenne criekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHOHN PEIIETKH.

HaGmonenne monsipusayu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne nokazaTens MpenoMIIEHUS CTEeKIIa.

HccnenoBanne cBOWCTB M300payKeHNH B TMH3AX.

Habmonenue nucniepcun cBera.

Paznen 6. OcHOBBI clIenMaJIbLHONW TEOPHH OTHOCHTEIBHOCTH
I'panuiel MpUMEHMMOCTH Kiaccuiyeckod MexaHuku. llocTynmaTel cnenmanbHOW TEOPUHM OTHOCHUTEIBHOCTH:
MHBapHAaHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIUI OTHOCUTENBHOCTH DIHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE ITTHHBI.
OHeprus ¥ UMIYJIbC PENITUBUCTCKON YaCTHIIBL.
CBs13b Macchl ¢ SHEPTHEN U UMITYJIBCOM PENSTUBUCTCKON YaCTUIbl. DHEPTHS MTOKOS.



Paznen 7. KBanToBasi pusznka

Tema 1. Inemenmol K@aHmMoOGOH ONMUKU

®otonsl. Popmyna [Inanka cBs3u 3HEprun HOTOHA C €ro YaCTOTOW. DHEPTUsl K UMITYIILC (POTOHA.

OtkpeiTue u uccnenoanue Gorodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl QoTtodddekra. YpaBHenue
Oninmreiina as porodddekra. «Kpachas rpanunay Goroaddexra.

Hasnenue cBera. Onbitel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

Texuuueckne ycTpoHCTBa M NpaKTHUECKOe MpHMEHeHue: (HOoTodIeMeHT, (OTOJAATYHK, CONHEdHas OaTapes,
CBETOJHO/.

Jemoncmpayuu

dorodddekt Ha ycTaHOBKE C IUHKOBOM MIaCTHHOM.

HUccnenoBanune 3akoHOB BHEMHEro (poTodddeKra.

Cseronnop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopra mo paccesHuro o -yactuil. [LmaHerapHas MoOJelb aTtoma.
[ocrynater Bopa. M3nydenue u mornonienne GOTOHOB MPHU MEPEXOJie aTOMa C OJHOTO YPOBHSI DHEPTHH HA JIPYTOM.
Buner ciextpoB. CriekTp ypoBHEW SHEPTHH aTOMa BOJIOPO/Ia.

Bonnogsie cBoiicTBa yactuil. Boiusl e bpoitns. KopmyckynsipHO-BOIHOBOH Ayanu3m.

CroHTaHHoe U BBIHYX/ICHHOC U3JTy4YCHUC.

TexHuueckne yCTpPOHCTBA M MPAKTUYECKOE IMPHMEHEHHE: CHEKTpPabHBIH aHalu3 (CIIEKTPOCKOI), Jasep,
KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu

Mogpens omnbita Pesepdopaa.

Omnpenenenne JIMHBI BOJHBI J1a3epa.

HaGumonenve mTMHERYATHIX CIIEKTPOB H3ITYUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

Hab6monenmne nuHeRIaTOro CIieKTpa.

Tema 3. Amomnoe saopo

OKCIIEpUMEHTHI, IOKAa3bIBAIOIIME CIOKHOCTh CTpoeHus snapa. OTKpbITHEe paanoakTHBHOCTH. OTIBITHI
Pezepdopma mo ompeneneHuto cocraBa paaroaKTUBHOTO m3mydeHms. CBolicTBa anbda-, 0era-, TaMMa-u3ITydeHHUs.
BrnusiHue paanoakTHBHOCTH Ha )KUBBIE OPTraHU3MEI.

OTtkpeITHE TIPOTOHA W HEWTpoHa. Hyknmonnas mozpens smpa Ieitzenbepra—lBanenko. 3apsa siapa. MaccoBoe
qucno siapa. M30Torbl.

Anpda-pacian. DNEKTpOHHBIA W TO3UTPOHHBIA Oera-pacmaj. ['amma-mzmydeHue. 3akoH pagrOaKTUBHOTO
pacnana.

DHeprus CBs3W HYKIIOHOB B sifpe. Slnepubie cumbl. Jledh ekt Maccsl sapa.

Snepubie peakiuu. [lenenue u cuHTe3 sep.

Snepusrit peaktop. TepmosimepHblii cuHTE3. [Ipo0IEMBI U TEPCIIEKTUBHI SIICPHON SHEPTETUKH. DKOITOTHICCKHE
ACTEKTHI SIePHON IHEPTETHUKH.

OnemeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Meronp! HaOMIOACHUS U PETHCTPAIMH AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHBIE B3aUMOAeHCcTBUA. EMMHCTBO (hr3nIecKkoi KapTHHBI MUPA.

TexHuueckne ycTpoilcTBa M MPAKTHYECKOE MPUMEHEHUE: JO3UMETp, KaMepa BuibcoHa, sOEpHBIA peakTop,
aTomMHas 6omoOa.

Lemoncmpayuu

CY€T4nK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi
HUccnenosanne TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMIH M ACTPOPU3UKH

Oransl pa3BUTHs aCTPOHOMUH. [IprKIaHOEe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUMU.

Bug 3Bé3nHoro Heba. Co3Be3nus, spKue 3BE3/1bl, TUIAHETHI, UX BUANMOE JBIKEHHE.

ConHedHas cucteMa.

Connue. ConHeyHass axkTHMBHOCTb. Mcrounumk oHeprum ConHuma W 3BE34.  3BE3ABI, HMX OCHOBHBIE
XapaKTepUCTUKH. JlpuarpaMMa «CHEKTpajJbHBIA KJacc — CBETHMOCTB». 3BE3/bl TJIABHOM IOCIIENOBATENBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTb» JUId 3BE3J IVIABHOM IOCIIENOBATENBHOCTU. BHYyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE IPEACTABICHNS O IPOUCXOKAEHUH U 3BoNonny CoNHIA U 3BE3/. DTaIlbl KU3HU 3BE3].



Mneunsiit Ilyte — nama [anaktuxa. [lonokenne u nBwkeHue Comuua B ['amakTtuke. THIBI ragakTHK.
Papuoranaktuku u kBazapbl. UEpHBIE IBIPHI B SApax TajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pasberanuwe ramaktuk. Teopusi Bombmioro B3psiBa.
PenukroBoe uznydyeHue.

Macmrabnas ctpyktypa Beenennoii. Meraranakruka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaOmoneHust HeBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAaHUEM KOMITBIOTECPHBIX MPHIIOKECHUHN IS ONpeaeseHus
MOJIOYKEHHS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3Be31st CeBEpHOIo MOMYIIApUs U IPKHE 3BE3TBI.

Habmonenus B teneckon Jlynsl, mianer, Mieunoro [TyTu.

O06o0maromee NOBTOpeHue

Ponb ¢u3uku M acTpOHOMHM B HKOHOMHYECKOW, TEXHOJOTMYECKOW, COLMAIBLHOH M 3THYECKOH cdepax
JSSITEILHOCTH YEIOBEKa, POJb U MECTO (PM3UKM W aCTPOHOMHUM B COBPEMEHHON HAyYHOH KapTHHE MHpa, POJIb
(usnueckoil Teopuu B (DOPMUPOBAHUU TPEACTABICHUN O (PU3UUECKOW KApTHHE MUPA, MECTO (DU3MUECKONW KapTHUHBI
MHUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpenMeTHbie CBSI3U

Nzyuenue kypca ¢usmku 0a30Boro ypoBHs B 11 Kilacce OCYIIECTBIISACTCS C YYETOM COJEPIKATEIBHBIX
MEKIIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, Feorpahuu U TEXHOJIOTHH.

Medsicnpeomemmvie noHsamusl, CBI3aHHBIE C H3YYEHHEM METOJ/I0OB HAYYHOI'O TIO3HAHUS: SIBIICHHE, HAYYHBIH (aKT,
rUIoTe3a, pu3ndecKas BEIMYMHA, 3aKOH, TCOPHS, HAOIIOICHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJICIh, H3MEPEHHUE.

Mamemamuka.: pelIeHWE CUCTEMBl YpaBHEHUU, TPUTOHOMETPUUYECKHE (YHKIIUU: CHHYC, KOCHHYC, TaHTCHC,
KOTaHTEHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI W HMX MPOCKIIMH HA OCH KOOPAWHAT, CIOKCHHE
BEKTOPOB, IMPOW3BOIHBIC JJIEMEHTAPHBIX (DYHKIWHA, MPU3HAKKA TOJOOHUS TPEYTrONBHUKOB, OMPEACIICHUE IUIONIATN
MJI0CKUX Quryp u o0béMa Tem.

bBuonoeus: snexrpuueckue SBJCHHS B KUBOW MNPHPOJE, KojieOaTenbHbIE ABM)KEHHS B JKHBOH NPUPOJE,
ONITHYECKUE SBJICHUS B )KUBOU IIPUPOJIE, ICHCTBUE paTUaIlii Ha )KUBBIC OPTaHU3MEI.

Xumusi: CTpOEHHE aTOMOB M MOJICKYJI, KpUCTAJUIMYECKass CTPYKTypa TBEPABIX TEJ, MEXaHW3MbI 00Opa30BaHUS
KPUCTAJNIMYECKON PelIETKH, CIIEKTPaIbHBIN aHAIN3.

Teoepaghus: MarHUTHBIC TIONIOCA 3EMITH, 3aJIGKM MArHUTHBIX pyaA, (PoTochEéMKa 3eMHOH TOBEPXHOCTH,
MpencKa3aHue 3eMIIETPSICEHUI.

Texnonozcus: TUHUM JIEKTPOIIEPEAAY, TEHEPATOP IIEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb, HHAYKIUOHHAS 11€Yb,
pamap, pamdompuEMHUK, TEIEBU30p, aHTeHHA, TenmedoH, CBU-nieub, IpOSKITMOHHBIA anmapaT, BOJIOKOHHAS ONTHKA,
COJIHeuYHas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATbBlI OCBOEHUsI IIPOI'PAMMbBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpenamera «Pu3mka» Ha ypoBHe cpemHero oOmiero oOpa3oBaHus (0a30BBIA ypPOBEHB)
JOJDKHO OOECTICUHTh JOCTIIKEHUE CIEAYIONMIMX JIMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX 00pa30BaTENbHBIX
PE3YNIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pE3yNbTaThl OCBOEGHHUS YyueOHoro mnpeamera «DPusnka» HOMKHBI OTpa)kaTb T'OTOBHOCTH U
CHOCOOHOCTh 00YYAOIIUXCS PYKOBOJACTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH MO3MUIMENH JIUYHOCTH, CHCTEMOU
LIEHHOCTHBIX OPHEHTAllM{, MMO3UTUBHBIX BHYTPEHHUX YOEXKIECHHUI, COOTBETCTBYIOIIUX TPAIULHMOHHBIM LIEHHOCTSIM
poccHiickoro oo1IecTBa, paCIMPEeHNe )KU3HEHHOTO OMbITa U OIbITA AESTEIBHOCTH B MPOLIECCE PEaTN3alMi OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHOMN IESITENbHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXAAHCKOM MO3ULUHM OOYYarOIIerocss Kak AaKTUBHOIO M OTBETCTBEHHOIO wWieHa
poccuiickoro o0IIeCTBa;

MPHUHATHE TPAAULIHOHHBIX OOLIEYEIOBEYECKUX TYMaHUCTHUECKUX M JEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEITEIbHOCTb B HHTEpEcax TPakIaHCKOro oOIIecTBa, y4acTBOBaTh B
caMOyIpaBJIeHWH B 00pa30BaTeNbHON OpraHU3alny;

yMEHHE B3aMMOJEHCTBOBATh C COUATLHBIMA MHCTUTYTaMHU B COOTBETCTBHH C X (PYHKIMSAMHU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM 1 BOJIOHTEPCKOMN JEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMUS:

c(OPMUPOBAHHOCTH POCCHICKOM IpaXKIaHCKOH MIAEHTUYHOCTH, IATPUOTU3MA;



LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJNAM, JOCTHKECHUSIM POCCUHCKMX YUEHBIX B OOJIACTH
(U3UKN U TEXHHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OILEHMBATh CHUTYAalUUI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYICh Ha MOpPaJbHO-
HPaBCTBEHHBIE HOPMBI U LIGHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HaHHWE JTMYHOTO BKJIaJa B IOCTPOSHHUE YCTOHYNBOrO OYAYILEro;

4) 3cTeTHYeCKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MUY, BKIIIOUAsi 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIETO (HU3NIECKON HAYKE;

5) TpyaoBoOro BocnuTaHMsA:

HMHTEPEC K pas3auuHbiM chepam mpodeccruoHaabHON ACATEIBHOCTH, B TOM YHCJC CBSI3aHHBIM C (DU3UKOH U
TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP OyayIeil mpodeccuu 1 pealn30BhIBaTH COOCTBEHHBIC )KU3HECHHEIE
TUJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO M caMOOOpa3oBaHHIO B oOnacTh (pU3MKM Ha MPOTSHKEHWH BCeH
KHU3HH;

6) 9K0JIOrH4ecKOro BOCIIMTAHMUSI:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KyIbTYpPhI, 0CO3HaHUE III00ALHOTO XapaKTepa 3KOJIOTHYECKUX po0dIieM;

IUIAaHUPOBAHUE U OCYILECTBJIEHUE JEHCTBUI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS LiE€Jed yCTOMYMBOIO
pa3BUTHS YEIOBEUECTBA;

pacipeHre OMbITa JEITEIBHOCTH SKOJOTMYECKOH HAaNpaBIEHHOCTH Ha OCHOBE WMEIOIMXCS 3HAHWH TI0
¢uzmke;

7) IEeHHOCTH HAYYHOT'0 TMO3HAHUS:

c(OPMHUPOBAHHOCTE MHPOBO33PEHHUSI, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Da3BUTHS (U3NUECKON
HAYKU;

OCO3HaHWE IICHHOCTH HAay4YyHON JeATENbHOCTH, TOTOBHOCTh B IpoOIlecce HM3y4eHUs (DU3UKU OCYIIECTBISThH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACATENHFHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Io3naBaTe/ibHbIE YHHBEpPcATbHbIE YUeOHbIE TelicTBUS
ba3oBble JJoruueckue aecTBus:

CaMOCTOSTEIHHO (POPMYTUPOBATH M AKTYaJTU3UPOBATH MMPOOIEMY, paCCMaTPUBAThL €€ BCECTOPOHHE;

OTIPEICIIATD TN ACATCILHOCTH, 3aaBaTh MApaMeTPhl U KPUTEPHUH UX JTOCTHKCHIS;

BBISBJIATH 3aKOHOMEPHOCTH W TTPOTHBOPEUHS B pACCMATPUBAEMBIX (DM3MIECKHUX SBIICHUSX;

pa3pabaTeIBaTh TUIAH PEIIeHHs MTPOOJIEMBI C YUIETOM aHAIM3a MMEIOIINXCSA MaTepPHAIbHBIX U HEMaTepHUaIbHBIX
peCypcoB;

BHOCHTHh KOPPEKTHBBI B JEATEIHOCTH, OIEHMBATH COOTBETCTBHE PE3YIHTATOB IIENSM, OIEHHBATH PHCKH
MOCJIENCTBHUH JIeATEIbHOCTH;

KOOPAWHHUPOBATh W BHIONHATH pabOTy B YCIOBHSAX pEaNbHOTO, BHPTYaIbHOTO M KOMOWHHUPOBAHHOIO
B3aNMOJCHCTBH,

Pa3BHUBATh KPEATHBHOE MEIIIICHUE TIPY PEIISHUH KU3HEHHBIX TIPOOIeM.

ba3oBble HcciaenoBaTeIbCKHE TeHCTBIA.

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHITHAMHU M METOJAMH (PU3UIECKON HAYKH;

BIIAJICTh HABBIKAMH Y4Y€OHO-UCCIEIOBATEIbCKOH W MPOEKTHOM JEATEeNhbHOCTH B 00NacTd  (U3HKH,
CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOWMCKY METOJIOB PEIIeHUs 3a7ad (PU3UIECKOTO COACpPIKAHMUS,
MIPUMEHEHUIO Pa3InYHBIX METOAO0B TTO3HAHHUS,

BIIAJIETh BUJAMH JEATEIHHOCTH I10 ITOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAlNH, NMPeoOpa30BaHUI0 U
MIPUMEHEHHIO B PA3IIMYHBIX YUeOHBIX CUTYAIMAX, B TOM YHCIIE TIPH CO3/TAHUU YIEOHBIX MPOSKTOB B 00JIACTH (PU3UKU;

BBISIBIISITh MPHYMHHO-CIICACTBEHHBIC CBSI3M M aKTYaJIM3MPOBATH 3aJady, BBIIBUTATH TUIIOTE3y €€ pelleHus,
HaXOJWTh aPTyMEHTHI JJIs JOKA3aTeIbCTBA CBOMX YTBEPKIICHHA, 3a/1aBaTh MAPAMETPhl M KPUTEPUU PEIICHUS;

AHAIM3UPOBATH MOTyYSHHBIE B XOI€ PEIICHUS 3a/Ia4H Pe3yIbTaThl, KpUTHUECKH OIEHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJjaud B 00pa30BaTEIbHON NEATENHHOCTA, B TOM YHCIE IPHU
M3Y4EeHUHN (DU3UKH;

JIABATh OI[EHKY HOBBIM CHUTYAIIHSIM, OLICHUBAThH MPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCHUTh 3HAHUS 0 (PU3HKE B IPAKTUYECKYIO 00JIACTh KU3HENEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX O0JIACTEH;

BBIIBUTaTh HOBBIE UJIEU, MIpEeJIaraTb OPUTHHAIBHBIC MTOAXO0/bl U PEIICHUS;



CTaBHTh MPOOJIEMBI U 3324, JOMYCKAIOLINE ANbTEPHATUBHBIC PEIICHHS.
Pabora ¢ nndopmanueii:

BJIaJIeTh HaBBIKAMHM TONy4deHHs HH(opMmanmu (U3HYECKOTO COAEp)KAaHUS M3 HCTOYHUKOB DPAa3HBIX THIIOB,
CaMOCTOSATEIBHO OCYIIECTBIISITh MMOMCK, aHAJIN3, CHCTEMATH3AIMIO0 U UHTEPIIPETANIO HH(OPMAILIUH Pa3IUYHbIX BHIOB
1 $OpM IpECTaBIICHHUS,

OLIGHUBATD JIOCTOBEPHOCTH MH(OPMALIUH;

WCIOJIB30BaTh CPEACTBa MH(POPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTMH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX M OPraHU3aIlMOHHBIX 33724 ¢ cOONII0JIeHneM TpeOOBaHUI 3PTOHOMUKHU, TEXHUKH O€30MacHOCTH,
THTHEHBI, PeCYpcocOepeKeHH s, TPABOBBIX M STHYECKUX HOPM, HOPM WH(DOPMAIIMOHHON 0€3011acHOCTH;

cOo3JaBaTh TEKCTHI (DU3MYECKOrO COMEpKaHMUs B PAa3NMUYHBIX (popmaTax ¢ ydéroM HazHaveHHsI MHPOPMALUHU U
LeNeBOl ayAUTOPHH, BBIOHpasi ONTUMANBHYIO (POpMY TIPEACTABICHHS U BU3yaTH3aLlH.

KoMMyHnKkaTHBHBIE YHUBepcalbHbIe YueOHbIe 1eiicTBHA:

OCYIIECTBIIATH OOIIIEHHE HAa YPOKaxX (PU3MKU 1 BO BHE-YPOUHOH JESTEIbHOCTH;

pacro3HaBaTh NPEINOCHUIKA KOH(DIUKTHBIX CUTYallMi U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U HCIIOIB30BaTh MPEUMYIIECTBA KOMAHJHON ¥ WHAWBUIYaIbHON paboThL;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBHH ¢ YUETOM OOLIMX WHTEPECOB M BOZMOXKHOCTEH Ka) 100
4JIeHA KOJUIEKTHBA;

[NPUHUMATb LEIM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATb JEUCTBUS IO €€
JNOCTH)KEHUIO: COCTaBIISITh IUIAH JEHCTBHHM, PpacHpeneisITh pOIM C Y4ETOM MHEHHUH YYacCTHHKOB, OOCYXIATh
pe3yabTaThl COBMECTHOM palOTHI;

OI[EHMBATh KAYECTBO CBOETO BKJIAJA U KAXJIOTO YYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTar 1o pa3paboTaHHBIM
KPUTEPHSIM;

rpenjaraTb HOBBIE ITPOEKTHI, OLIEHMBATh HJEH C IO3UIMM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IOBEIECHHUE B PA3JIMYHBIX CUTYaLHsIX, IPOSABIATH TBOPUYECTBO U
BOOOpakeHue, OBITh HHUIIMATHBHBIM.

PeryasiTuBHbBIe YHHBepcalbHble YU4eOHbIe AeiicTBUSA
Camoopranuszauus:

CaMOCTOSITEIILHO OCYIIECTBISTh O3HABATENBHYIO JEATEIFHOCTh B O0JIACTH (DU3UKH W aCTPOHOMUU, BBISIBIISTH
MpoOIIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHEBIC 33]Ia4H;

CaMOCTOATENBHO COCTABJISITh IUTAH PEIICHHS pAacd€THBIX W KA4YeCTBEHHBIX 3a/1a4, IUIaH BBHITOJHEHUS
MPaKTHIeCKON paboTHI ¢ yIETOM WMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacmmpsTh paMK{ YIeOHOT0 TIpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEeHH;

JIeNaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHWBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBATh (DOPMHUPOBAHHUIO W TPOSBICHHUIO SPYAUIINN B 00MACTH (DM3HMKH, MMOCTOSHHO TIOBBIMIATH CBOU
00pa30oBaTeNbHBII U KYIbTYPHBIA YPOBEHB.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIH HHTEJLICKT:

JaBaTh OIEHKY HOBBIM CHTYyalldsM, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTh, OIEHWBATh COOTBETCTBHE
PE3yIBTATOB TEISAM;

BIIAJICTh HABBIKAMHU TTO3HABATENFHOW Pe(PIeKCHN KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHI W MBICIUATEIBHBIX
MIPOIIECCOB, UX PE3YIIHTATOB M OCHOBAHUIA;

WCIIONB30BaTh MPUEMBI peIIEKCHH IS OIIEHKU CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUISHHS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBEI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNIbTAaTOB JIEITENFHOCTH;

MIPUHUMATH Ce0sl, TOHMMas CBOM HEAOCTATKH M JOCTOWHCTBA;

MIPUHUMATH MOTUBEI X @pTYMEHTHI IPYTHX MIPH aHAIM3€ PE3YNIBTATOB NI TENbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO IPYTHX Ha OMINOKH.

B mporniecce moctmkeHus IMYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTPaMMbl 10 (DH3HKE JUTsl YPOBHS CPETHETO
obmiero o0Opa3oBaHusi y OOYYarONIMXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIA WHTEIICKT, MPEoiaratonui
chOpMHUPOBAaHHOCTH:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHHUE, BUJIETh HAIIPABIICHUS
Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBEHON c(hephl, OBITh YBEPEHHBIM B Ce0e;



CaMOpEryJUPOBAHUS, BKIIYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPUHHUMATh OTBETCTBEHHOCTb 34 CBOE
MOBEJICHUE, CIIOCOOHOCTh aaTUPOBATHCS K AIMOLMOHATIBHBIM H3MEHEHHUSM M MPOSIBISTH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHMBAlLlUM, BKJIIOYAIOWIEH CTPEMJIEHHE K JOCTHXKECHHMIO LEIU M yCIEeXy, ONTHMH3M,
MHHUIMATUBHOCTD, YMEHUE AEUCTBOBATH UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOLMOHAJIBHOE COCTOSHHE APYTUX, YUHTHIBATH €r0 IpH
OCYLIECTBICHUH OOICHUS, CTOCOOHOCTh K COUYBCTBUIO U COMEPEKNUBAHHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOUAIOIINX CIOCOOHOCTh BBICTPAaWBATh OTHOLICHUS C APYTHMH JIFOJIbMH, 3200TUTHCS,
MPOSIBJIATH HHTEPEC U pa3peliaTh KOH(QIHUKTEIL.

HNPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 KJiacce mNpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)arhb
cOPMUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHH:

JIEMOHCTPUPOBATh Ha MPHMEPax PoJib U MECTO (QU3MKH B (OPMHPOBAHHUHM COBPEMEHHOH HAy4YHOW KapTHUHBI
MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B IIPAKTUYECKOMN AESITEIBHOCTH JIFOIEH;

YUUTHIBATh T'PaHUIbl MPUMEHEHUs W3yYeHHBIX (U3MUECKUX MOJENeH: MaTepuajbHas TOYKA, WHEpIUalibHAs
cucremMa OTcuéra, abCONIOTHO TBEPJOE TENO, WACANBHBIA Ta3, MOJEIU CTPOCHHS Ta30B, KUJIKOCTEH M TBEPIBIX TEI,
TOYCUHBIN DJIEKTPHUECKHUI 3apsil PH PELICHUN QPU3HMYECKUX 33124,

pacro3HaBath Gu3MUECKUe SIBICHM (IIPOLIECCHI) U OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-
KUHETHYECKOH TEOPHUH CTPOEHUS BELIECTBA U JIEKTPOJVHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE
JBIDKEHHE, CBOOOJHOE TaJieHWe Tel, JBW)KEHHE MO0 OKPYKHOCTH, WHEpIHs, B3auMojeiicTBue Ten, TudQysus,
OpOYHOBCKOE [IBMKEHHE, CTPOEHHME JXHUIKOCTEH W TBEPABIX Tel, M3MEHeHWe o0béMa Ten NpH HarpeBaHUHU
(oxmakIeHuH), TETUIOBOE paBHOBECHE, HCIIAPEHNE, KOHICHCAIINS, TJIaBIeHNe, KPUCTAIUTN3AIUs, KATIEHHE, BIAKHOCTD
BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IIPU €ro HArpeBaHWM B 3aKPbITOM COCYJE, CBSA3b MEXAY IapaMeTpaMu
COCTOSIHUS ra3a B U30IIPOLIECCaX, IEKTPU3ALUS TEN, B3aUMOJICICTBUE 3aps/IOB;

OIUCHIBATh MEXaHWYECKOE JIBIKEHHE, MCIIONb3ysl (pu3ndeckue BeTHMYUHBI: KOOPJMHATA, MyTh, TIEpEMEIllCHHE,
CKOpOCTb, YCKOpPEHHE, Macca Tela, CHIa, HWMITYJbC Tella, KWUHETHYeCKas OHEprus, IOTEHIHANIbHAs JHEpTrus,
MexaHu4deckas pabora, MeXaHWYecKas MOIIHOCTh; IPH ONUCAHUM NPABUIBHO TPAKTOBaTh (M3MYECKHH CMBICT
UCTIONB3YEMBIX BEIMYMH, UX OOO3HAYCHUS W EAMHMIBI, HAXOIUTh (DOPMYIbI, CBS3BIBAIONIME NAHHYIO (DU3HMUCCKYTO
BEIWYNHY C APYTUMH BEITUYHHAMY;

OIUCHIBATh M3YYEHHbBIC TEIUIOBBIE CBOICTBA TE€Nl U TEIUIOBBIC SIBJIEHUS, MCIOJb3YsA (PU3NUECKUE BEIUUUHBI:
JAaBJICHUE Ta3a, TeMIlepaTypa, CpelHssl KHHETHYeCKas DJHEPIrUs  XAaOTHYECKOTO  JBYDKCHHS  MOJIEKYII,
CpenHEKBaJpaTUYHAasi CKOPOCTh MOJIEKYJI, KOJIWYECTBO TEIUIOTHI, BHYTPEHHsS dHeprus, padora raza, Ko3($(UIHEHT
MIOJIC3HOTO IEWCTBUSI TEIUIOBOTO JBUTaTeNs; IPH ONHMCAHUM MPAaBWIBHO TPakTOBaTh (PU3MYECKHH CMBICI
HCIOJIB3YEMBIX BEJIMYMH, X O003HAUEHMS M E€AWHUIBI, HAXOIUTHh (HOPMYJIBI, CBS3BIBAIOLINE NaHHYIO (DHU3NYECKYIO
BEIWYNHY C APYTUMH BEITUYHHAM;

OIMCHIBATh U3YUEHHBIEC 3JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U 3JICKTPUUECKUE SBIEHUS (IPOLECCH), HCIIOIb3YS
¢u3nvecKre BEIUYMHBL: 3JEKTPUUECKUH 3apsill, HJIEKTPUUECKOE I0JIe, HANPSDKEHHOCTh IO, MOTEHIIMAJ, Pa3HOCTb
MIOTEHLIHNAJIOB; IIPY OMMCAHUX NPABUIBHO TPAKTOBAThH (PU3HUYECKUI CMBICI HCIONb3YEMbIX BEIMYUH, X 0003HAYEHUS
1 eOUHMLBL;, YKa3bIBaTh (POPMYJIBL, CBSA3BIBAIOLINE NAHHYIO (QU3HUECKYIO BEIMUMHY C APYTUMH BEITMUYHUHAMHY;

aHaTM3UPOBaTh (U3MUECKUE MPOLIECCHl U SIBICHHS, UCIONb3ys (pu3nueckue 3aKOHbl M NPHHLUIBL 3aKOH
BceMupHoro tarorenus, I, II u Il 3akonsl Hpr0oTOHA, 3aKOH COXpaHEHUSI MEXaHUUYECKON SHEPTHH, 3aKOH COXPAHEHUS
HMITyJIbCa, TMPUHIHUN CYNEPHIO3UIMY CHJI, IPUHLIUI PABHONPAaBHA MHEPLHMAIBHBIX CHCTEM OTCYETA, MOJEKYJSIPHO-
KHHETHYECKYI0 TECOPHIO CTPOEHUS BEIECTBA, T'a30BBIE 3aKOHBI, CBSI3b CPEAHEH KHHETMYECKOM 3HEPTHHU TEMIIOBOTO
IBIDKEHHS MOJIEKYJ C aOCONMIOTHOM TeMIepaTypod, MEepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH COXpaHEHUS
JJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BbIpaXKeHHE U YCI0BHS (TpaHuUIbl, 00I1aCTH) IPUMEHUMOCTH;

OOBSCHITH OCHOBHBIE IPUHIMITBI ISHCTBUS MAIMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB; Pa3iuyaTh YCIOBUS
nx 0e30MacHOro MUCIOIb30BaHMUS B IIOBCEAHEBHOM JKU3HU;

BBIMOJIHATH 3KCIIEPUMEHTHI 110 UCCIEAOBAaHUIO (PM3HMUECKUX SIBIEHUH M MPOLIECCOB C HCIIOIb30BAHUEM IMPSIMBIX
W KOCBEHHBIX H3MEPEHHH, NMpH 3TOM (GOpPMYIHUpOBaTh NpoOieMy/3afady M TUIOTE3Y Y4eOHOro 3KCIIEPHMEHTa,
cobupaTh yCTaHOBKY M3 IPEATIOKEHHOI0 000pY10BaHMUs, IPOBOJAUTE OMBIT ¥ YOPMYJINPOBATH BHIBOIBI;

OCYLIECTBIIATH MPSIMbIE 1 KOCBEHHBIE U3MEPEHUsT (PU3MYECKUX BEIMYMH, IPU 3TOM BHIOMpPATh ONTHMATbHBINA
Croco0 U3MEpEHHsI U HCIIOIb30BATh H3BECTHBIE METOABI OLICHKU TOrPEIIHOCTEN H3MEpEeHUH;

HCCIIeIOBATh 3aBUCUMOCTH MEXAY (QU3NUYECKMMH BETMYMHAMU C MCIIOJIb30BAHHEM MPSIMBIX M3MEPEHHH, MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTAThI OTYUYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJIE
TabnuI U Tpa)uKoB, AENaTh BRIBOIBI IO pe3yIbTaTaM UCCIEIOBAHNUS;



cobioaaTs mpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUH UCCIEJOBaHUI B paMKaxX y4eOHOTO SKCIEpHUMEHTa,
y4eOHO-MCCAe0BaTENbCKOW 1 MPOCKTHOW JEATENbHOCTH C HCIOJIb30BAHHMEM HW3MEPHUTENBHBIX YCTPOMCTB U
J1a00paTOPHOr0 000PYIOBAHUS;

pemath pacu€THble 3aJauyd C SBHO 33/JaHHOW (U3MUYECKOH MOAEIBIO, UCIONB3ySd (U3NUECKHE 3aKOHBI H
MIPUHIIMITBL, HA OCHOBE aHAJIN3a YCIOBHS 3a7aull BHIOMPATh (DU3MUYECKYIO MOJICNb, BBIICIATh (DU3UUYECKUE BETMIMHBI U
(hopMysbl, HEOOXOMUMBIC TSl €€ PEIIeHUs, MPOBOAUTL PACUYETHI M OIICHUBATH PEAJBHOCTH MOJTYYCHHOTO 3HAYCHUS
(hm3HUeCKON BEITUYUHBL

peuaTh Ka4eCTBEHHBIE 3aJa4i: BICTPAUBATh JIOTMYECKU HEMPOTUBOPEUMBYIO LIEIOYKY PACCYKIECHUH € OOPOH
Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHHS;

HCIIOJIB30BaTh IIpyU PEHICHHUN Y'-IC6HI)IX 3a1a4 COBPEMCHHBLIC HHq)OpMaL[PIOHHI)IC TCXHOJIOTMXU OJ1d IIOMCKa,
CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U TPEACTABICHUs YueOHOW M HAyYHO-TIOMYJISIPHOH WHQOPMAINH, TOTy4eHHOH
U3 pa3/]IMYHbIX HCTOYHUKOB, KDUTUYCCKU aHAJIU3UPOBATH IMOTYy4aEMYIO I/IH(i)OpMaHI/IIO;

MPHUBOIUTH MPUMEPHI BKIIAJa POCCHUMCKUX W 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAayKH, OOBSCHEHHE
MPOLECCOB OKPY>KAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

HCII0JIb30BAaTh TCOPECTUICCKUEC 3HAHUS 110 (1)I/I3I/IKe B HOBCCI[HCBHOI‘;I JKU3HU OJI1A 06ecnequI/I;1 6630HaCHOCTI/I mpu
oOpamieHnn ¢ TpUOOpaMH W TEXHUYECKUMH YCTPOHCTBaMH, Ui COXpPAaHEHHs 3JI0POBbSI M COOJIIOJICHWUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEeH Cpejie;

paboraTh B TpYyNIE C BBIOJHEHHEM pa3UYHBIX COLMANBHBIX pOJied, TUIAHMPOBATh pPAOOTy TPYIIIHI,
panoOHAJIILHO pacupeCacisiaTb 00S13aHHOCTH H IJIAaHUPOBAThL ACATCIbHOCTL B HECTAHAAPTHBIX CUTyallUAX, aA€KBATHO
OIIGHMBATh BKJIA]] KAXKIOTO U3 YYaCTHHUKOB TPYIIIBI B PEIlICHNE pACCMATPUBAEMOM MPOOIEMBI.

K konmy oOyduenuss B 11 KkJjacce TpenMeTHbIe pe3yidbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
cOPMHUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIA:

JEMOHCTPUPOBAaTh Ha MPHUMEPax pPoJb U MECTO (QU3WKH B (JOPMHPOBAHHUHM COBPEMEHHOH HAYyYHOW KapTHHBI
MHpa, B Pa3BUTHHM COBPEMEHHOW TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKOH NEATENBHOCTU JIFOJEH, LENOCTHOCTh U
€IMHCTBO (PH3MUECKOI KapTHHBI MHPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YYEHHBIX (PH3UYECKUX MOJIENEH: TOYEUHBIH DIIEKTPUUYECKUH 3apsi, JIyd
CB€Ta, TOYEUHBIA MCTOYHUK CBCTa, dac€pHasA MOJCIb aToMa, HYKIIOHHass MOACIb AaTOMHOI'O sfApa IIpHU PEIICHUU
(bu3mveckux 3amad;

pacrio3HaBath (pU3WUYECKUE SBICHUS (IIPOIECCHI) W OOBSICHATH WX HA OCHOBE 3aKOHOB JJICKTPOAWHAMHUKUA U
KBaHTOBOW (DM3WKH: DIIEKTpUYECKasi MPOBOANMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS TOKa,
B3aMMOJICHCTBME MAarHUTOB, JIEKTPOMAarHUTHAS WHAYKIWSA, IEHCTBHE MAarHUTHOIO TOJS Ha MPOBOJHUK C TOKOM H
IBYOKYIIANACS 3aps, SJIEKTPOMarHUTHBIE KOJIeOaHHs M BOJHBI, IPSIMOJIMHEITHOE PAacIIpOCTpaHEHHE CBETa, OTPaXKEHHE,
npeaoMicHue, nHTepdepeHnms, nudpakius 1 MoJsIpHU3alMs CBETa, TUCICPCHS CBETa, (POTOIICKTPUUCCKHUM dPPEeKT
(dpotorddekr), cBeToBOe nmaBIICHHWE, BO3HHMKHOBEHHE JIMHEHYATOrO CIIGKTpa aTOMa BOIOPOAA, CCTECTBEHHAS H
HCKyCCTBEHHAS PaINOaKTHBHOCTE;

OIMCHIBATh W3YyYEHHBIC CBOWCTBA BEMIECTBA (DIEKTPUYECKHE, MATHUTHBIE, ONTHYECKHE, JIIEKTPHYECKYIO
MIPOBOMMOCTh PA3IMYHBIX CPEA) W DJIEKTPOMATHHUTHBIE SBIIEHUS (TPOLIECCHI), MCIONB3Ys (DM3MUECKUE BEITHYUHBL:
JNMEKTPUYECKAN 3apsAl, CHJIa TOKa, DSJIEKTPUYECKOe HaIpsDKeHHe, DSJIEKTPUYECKOe COMPOTUBJICHHWE, Pa3HOCTh
MTOTEHIINAJIOB, 3JIEKTPOIBIKYIIAsl chia, paboTa TOKa, MHAYKIHS MAarHUTHOTO Imoi, cuia Amrepa, cmia Jlopenma,
WHIYKTUBHOCTh KATYIIKH, JHEPTHUS OJIIEKTPUYECKOr0 W MArHWTHOTO TIIONed, MEepHoA M dYacTora KojebaHWil B
Kosie0aTeTbHOM KOHTYpPE, 3apsi M CHJIa TOKa B IIPOIecCe TApMOHMYECKUX IIIEKTPOMAarHUTHBIX KojebaHuH, (hoKycHOe
paccTosiHie W ONTHYeCKas CUJjla JIMH3BIL, MPH OMUCAHUH MPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX
BEIMYWH, WX O0O3HAYEHUS W ENWHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE MAHHYIO (PH3UYECKYI0 BEITHMYHUHY C
JIPYTUMU BEIMIMHAMU,

OIMCHIBaTh WM3YYEHHBIE KBAHTOBBIC SIBJICHUS W TIPOIECCHI, WCTONB3Yysd (DHM3WUECKHE BEIMYHUHEBI: CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBETA, HHEPIHsl W WUMITyJbC (OTOHA, TMEpUON Moiypachana,
SHEPTHS CBSI3U ATOMHBIX SIIEp, MPU OMUCAHWH MPABUIHHO TPAKTOBATHh (DH3MUECKHUI CMBICT MCIONB3YEMbIX BEIHYHUH,
UX 0003HAYEHUS W EIWHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE TAHHYIO (U3NYECKYIO BEIUYHHY C IPYTUMH
BEITMYNHAMH, BBIYHACIIATH 3HaUeHHE (DU3HUECKON BEITHYUHBL

AHAIM3UPOBATH (PU3UYECKUE MPOLIECCH U SBICHUS, UCTIONB3Ys (PU3NYECKHe 3aKOHBI M MPUHIUIIBL 3aK0H OMa,
3aKOHBI TIOCJIEOBATENHHOTO W IMApAJIENFHOIO COENWHEHHUS MPOBOMHUKOB, 3akoH Jhxoyms—JleHma, 3akoH
ANEKTPOMArHUTHON MHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPAaHEHHs CBETa, 3aKOHBI OTPAKEHHUsS CBETa, 3aKOHBI
MIpeNIOMJICHHsI CBEeTa, ypaBHeHHe OiHITeiiHa it poTtoaddexTa, 3aKOH COXpPAHEHUsS SHEPTHH, 3aKOH COXpaHEHHS
HMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUIECKOr0 3apsijia, 3aKOH COXPaHEHUsI MaCCOBOTO YMCIIa, ocTynaTsl bopa, 3akoH
PaAMOaKTUBHOIO paciiaja, MPH 3TOM pa3inyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MATEMATUYECKOE BhIPAIKEHHE
1 ycioBus (TpaHHIbl, 001aCTH) TPUMEHUMOCTH;

OIIpENEeNATh HANPaBIIeHHE BEKTOpa MHIYKIIMH MArHUTHOTO ITOJISI TPOBOJHUKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
Jlopenua;

CTPOUTH W OIMCHIBATH U300paKEeHHUE, CO3/1aBaEMOE TUIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;



BBITIOJTHATH SKCIIEPUMEHTBI IO UCCIICIOBAHUIO (DU3MUYCCKUX SIBJICHHH U TPOIIECCOB C MCIIOIBb30BAHUEM MPSMBIX
M KOCBEHHBIX W3MEPEHHH: mpu 3TOM (HOpMyaHpoBaTh MpolieMy/3azady M THUIIOTE3y Y4eOHOro 3KCIEpUMEHTa,
coOMpaTh YCTAHOBKY U3 MPENIOKEHHOTO 000y I0BaHHMS, POBOIUTH OMBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYILECTBJIATh MPSMBIC ¥ KOCBCHHBIC M3MEpeHUsI (DU3MUECKUX BEIMYHMH, IIPH 3TOM BBIOMPATH ONTHUMAJIbHBIN
CIIoco0 M3MEPEHUS U MCIIONb30BATh H3BECTHBIC METO/IbI OLICHKH MMOIPEITHOCTEH H3MEPEHHIA;

UCCIICAOBATh 3aBHCUMOCTH (DU3MYECKUX BEIUYUH C HMCIOJIB30BAHHEM MPSIMBIX H3MEPEHUI: HpPU 3TOM
KOHCTPYHPOBATh YCTQHOBKY, (DUKCHpOBATh PE3yJbTAThl MOJYYCHHOW 3aBUCHMOCTH (DM3MYECKHX BEIMYUH B BHUJIC
TabnuI ¥ TpahMKOB, JENaTh BHIBOJBI 110 PE3yJIbTaTaM HCCICIOBAHMS;

coOMI0aTh MpaBuiia 0E30MaCHOr0 TPy/a MPH MPOBESICHUH MCCIICNOBaHUI B paMKaX yu4eOHOro dKCIEPHUMEHTa,
y4eOHO-UCCIIECIOBATEILCKON ¢ IMPOSKTHOW JEATEIBHOCTH C HCIOIBb30BAHHEM HM3MEPUTEIBHBIX YCTPOWCTB U
nabopaTopHOro 000pyI0BaHUS;

peuiath pacy€THbIC 3aJaudl C SIBHO 3aJaHHONW (PU3MYCECKOW MOJEIbI0, HCIONb3YS (H3MUYECKHE 3aKOHBI H
MPUHIIMIIBL, HA OCHOBE aHAJIN3a YCIOBUS 3a1auk BEIOUpATh (DU3HMUECKYIO MOJICNb, BBIACIATh (PU3NYECKHE BETHYUHBI U
bopMyIbl, HEOOXOAUMBIE T €€ PeUICHHs], POBOANTh PACUEThl U OLIEHHBATh PEAbHOCTH TOJNYYCHHOTO 3HAYCHUS
(M3MUECKON BEIIUYUHBL

peliaTh KaueCTBEHHbIC 3a/[aui: BBICTPAUBATh JIOTHYECKU HEIPOTHBOPEUMBYIO IIETIOUKY PACCYKACHHI C OMOPOi
Ha W3yYCHHbIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (DU3UUCCKUEC SBICHHUS;

UCIIOJIb30BATh IMPU pEIICHUH YYeOHBIX 3a1a4 COBPEMEHHbIC WH()OPMAIMOHHBIC TEXHOJOTHUH JUIS IOWCKa,
CTPYKTYPHPOBaHHUsI, HHTEPIPETAIIUU M MPEACTABICHHS Yu4eOHOH M HAyYHO-MOMYJISIPHONW WH(POPMAILIUH, MOTYYSHHON
U3 pa3InYHbIX KCTOYHUKOB, KDUTHUECKH aHAIM3UPOBATh TOJy4aeMyr0 HHPOPMAIIUIO;

OOBSICHATh TPHHIUIBI JICHCTBHUS MAIIMH, MPUOOPOB M TEXHHYECKUX YCTPOWCTB, pa3jivyaTh YCIOBHS HX
0€30I1aCHOr0 MCIOJIb30BAHUS B TIOBCETHEBHOM JKU3HM;

NPUBOJNUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

MCIIOJIb30BATh TEOPETHUYESCKUE 3HAHUS 110 (PHU3KKE B TOBCEHEBHOM KH3HHU JUTs 0OecriedeH s 0€30MacHOCTH PU
oOpaiieHnr ¢ mpubopamMH M TEXHUYECKUMH YCTPOWCTBAMH, ISl COXPAHEHHUS 3/I0POBbS M COOJIIONCHUS HOPM
IKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIIEH cperie;

pabotaTh B TpyINe C BBHIIOJIHEHHEM pA3IMYHBIX COLMANBHBIX pOJEi, IUIAHUPOBATh pabOTy TPYIIbI,
PALOHANIBHO pacHpe/IeNsiTh OO0S3aHHOCTH M IUIAHMPOBATH JCATEIBHOCTh B HECTAHJIAPTHBIX CHTYAlUsX, aJeKBaTHO
OLICHMBATh BKJIA]] K)KIOr0 U3 YYACTHUKOB IPYIITBI B PEIICHUE PACCMATPHUBAEMOI ITPOOIIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoanuecTBo 4acoB
Ne i/ HaumMmeHoBaHue pa3aejioB U TEM NPOrpaMMbl K I JaeKTpoHnbIe (M PpoBLIe)
2 p porp Beero OHTPOJIbHBIE pPaKkTHYecKue 0BpA3OBATENLHbIE PECyPChl
padoThI padoThI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O TIO3HAHUA
bubmauoreka LIOK
11 ®dusnKa 1 METOABI HAYYHOTO TO3HAHUS 2 0 0 https://m.edsoo.ru/TFA10F72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubauoreka LIOK
2.1 Kunewarika 5 1 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.2 Junammia ! 1 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m. eds00.ru/7f41bf72
Hroro mo pasneny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMHUKA
. bu6mmoreka IJOK
3.1 OCHOBBI MOJIEKYIISIPHO-KHHETUIECKOH TEOPHH 9 0 1 https://m.eds0o.ru/7FA1bF72
bu6mmoreka IJOK
3.2 OcnoBbI TepMOTHHAMHUKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BemiecTBa. PazoBbIe 5 0 0 bubmmoreka [IOK
' MePEXOJIbI https://m.edso0.ru/7f41bf72
HUroro mo pazneny 24
Paznea 4. QJIEKTPOAUMHAMUKA
Bbubnuoreka IJOK
4.1 DEKTPOCTATHKA 10 0 . https://m.edsoo.ru/7f41bf72
47 [TocTrosiHHBIN 3neKTpryecKuit TOK. TOKU B 12 1 0 bubmmorexa LJOK
' pas3IUYHbIX CpeIax https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 22
PesepBHOE Bpemst 2
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11 KUIIACC
KoanuecTBo 4acoB
Ne n/m HaumeHoBaHMe pa3/iesioB H TeM MPOTrPaMMbI K I JJICKTPOHHEIE (1M PPOBLIC)
2 p porp Beero OHTPOJIbHBIEC PaKTHYeCKHe 0BPA30BATENLHBIE PECYPChI
padoThI padoThI
Pazaen 1. QJIEKTPOAUHAMMUKA
bubaunoreka [IOK
11 MarnuTHOE TI0J1e. DJIEKTPOMATrHUTHAS WHIYKIIHS 11 1 hitps://m.eds00.ru/7f41c97c
Hroro no pazaeny 11
Pa3zaen 2. KOJIEBAHUS U BOJIHBI
bub6mmoreka IJOK
2.1 MexaHH4YecKHe B JIEKTPOMAarHUTHBIE KOJIeOaHN s 9 0 https://m. eds00.ru/7f41c97¢
bub6mmoreka IJOK
2.2 MexaHn4ecKre U 3JIeKTPOMarHUTHBIE BOJTHBI 5 1 https://m. eds00.ru/7f41c97¢
bu6mmoreka IJOK
2.3 Ontuia 10 0 https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 24
Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH
3.1 OCHOBBI CTIEITHATBHON TEOPUH OTHOCUTETHFHOCTH 4 1 buommorera [IOK
' " p https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
N Bbubnuoreka IJOK
4.1 DNeMeHTHI KBAaHTOBOW ONTHKHU 6 0 https://m.eds00.ru/7f41c97c
Bbubnuoreka IJOK
4.2 Crpoenne atoma 4 0 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.3 ATOMHOE A7pO > 0 https://m.edsoo.ru/7f41c97c
HUroro mo pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPO®PU3UKH
5.1 DneMeHTBI aCTPOHOMUH M aCTPOGUIUKU 7 1 bubmmoreka LJOK



https://m.edsoo.ru/7f41c97c
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| https://m.eds00.ru/7f41c97c

Uroro no pazaeny 7
Pazaen 6. OFOBIIAIOIIEE IIOBTOPEHUE
6.1 Ob6o0mmatoriee MOBTOpEHUE 4 ﬁgg;ﬁﬁi%ii?ﬁﬂ f41c97¢
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KosanyecTBO yacoB
Ne Tema vpoKa K I Hara DJIeKTPOHHBbIe U POBbIE
n/n yp Bcero OHTPOILHLIC paKTiteckue H3yYeHUs o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
1 dusuka — Hayka o nmpupoje. Hayunsie MmeToabt 1 Bubmmoreka LJOK
MO3HAHHUS OKPYXKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
, | Momcmeme noormaom. | B LOK
a - epemetl ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpEHHE
3 PaBHOMEpHOE TPSIMOIMHEUHOE ABUYKEHUE 1 buomorerca LIOK
p p A https://m.edsoo.ru/ff0c3620
4 PaBHOyCKOpEHHOE TPAMOIIMHENHOE ABUKEHUE 1 brommorera [IOK
YCKOPp p A https://m.edsoo.ru/ff0c372e
KpusonuneitHoe nsuxenue. /[Buxenune bubmmoreka LIOK
5 . 1 .
MaTepUaIbHOW TOYKH 10 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
bu6mmoreka IJOK
6 KonTponbsHas paboTta 10 KHHEMAaTHKE 1 1 https://m.edsoo.ru/ff0c33e6
7 Hnepinaaumse cnerouns orcaera. Hopms sacon | 1 Butmrorexa LIOK
pI - P https://m.edsoo.ru/ff0c3be8
HeroroHa
o | enm O Do mgnomncun. | B LOK
p . p https://m.edsoo.ru/ff0c3be8
TOYKH
9 Tpernu 3akoH HetoTOHA 71T MaTEepHATEHBIX 1 bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
10 CBoboanoe maienne. Y CKopeHne CBOOOTHOTO 1 bubmmoreka I[JOK
HaJICHUS https://m.edsoo.ru/ff0c39cc
11 3aKOH BCEMUPHOrO TAroTeHUs. CUiia TSKECTH. 1 bubmmoreka I[JOK
ITepBasi KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna octu. 3akoH I'yka. Bec Tena 1 brbmorexca LIOK
yrpyr ' yKa. https://m.edsoo.ru/ff0c3e18
13| conpormmnenun npn amwemmn rers s smcocrn |1 BuGmorera 1K
P pH A s https://m.edsoo.ru/ff0c3f76
WM Ta3e
14 [locTtynarensHOE M BpalllaTeNbHOE IBUKEHHE 1 bubnmoreka [JOK
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a0COIIIOTHO TBEPAOTO Tena. MOMEHT CHITBI.
[linevo cuibl. Y cnoBusi paBHOBECUS TBEPIOTO
Tena

https://m.edsoo.ru/ff0c41a6

15 KonTponbsHas paboTa 1o JMHAMUKE bubmmorexa LHOK
p P s https://m.edsoo.ru/ff0c8f6c
Nmnynsc MaTepuaibHONM TOYKHU, CUCTEMBI
16 MaTeyHaanblxpTOqu Nmmynbe cuibl. 3akoH bubmmorexa LOK
p ‘ M ‘ https://m.edsoo.ru/ff0c43d6
COXpaHEHHS UMITYJIbca. PeakTUBHOE IBHIKCHHE
Pabora u mMomHOCTh critbl. KuHeTnueckast
17 SHEPTUs MaTE:II uanpHol Touku. Teopema 00 buomiorexca LIOK
p p oI, 1e0p https://m.edsoo.ru/ff0c4502
M3MEHECHUHN KUHETHYCCKON SHEPTUU
ITorenunansHasg sueprus. [loreHuuanbHas
SHEPTHs YIPYro 1eOpMUPOBAHHOU MIPYKHUHBIL. bubnuoreka IJOK
18 .
IMoTeHnmanbHas SHEPTHs TeNla BOIN3U https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTH 3EMITH
[ToTeHIuanbHbIC U HEMOTCHIINAIbHBIC CHJIBL.
19 CBs13b Pa0bOThI HEMOTEHIIMAIBHBIX CHJI C bubmoreka [IOK
M3MCHEHHEM MEXaHUYECKOW YHEPIHU CHCTEMbI https://m.edsoo.ru/ff0c478c
Ten. 3aKOH COXpaHEHHs] MEXaHHYECKOHW dHEPT U
JlaGoparopnas pabora «lccienoBanue CBsI3U
20 paboTHI CHITBI C UBMEHEHHEM MeXaHU4IeCKOi
SHEPTHH TeNa Ha MPUMeEPE PacTHKEHUS
PE3NHOBOT'O JKT'yTa
KonTtponbsHas pabora 1o Teme «3aKoHbI bubmmoreka [IOK
21 .
COXpaHEHHSI B MEXAHUKE» https://m.edsoo.ru/ffOc4b74
OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-
22 KHHETHIEeCKOi Teopuu. bpo }(;Bcllzoe BIDKCHU© buommorexa [IOK
pHit. bpoyH A ’ https://m.edsoo.ru/ff0c4dc2
Huddy3us
XapakTtep ABUKEHUS U B3aUMOICHCTBUSI YaCTHULL
23 BerecTBa. MoJieni CTPOEHUS Ta30B, KUIKOCTEH
W TBEPIBIX TEI
o4 Macca monekyn. KonnuectBo BeliecTsa.
[TocrosinHas ABoraapo
o5 TemtoBoe paBHOBecue. Temrepatypa u eé
m3meperue. [llkana remneparyp Llenbcus
26 Wneanpnenii raz B MKT. OcHOBHOE ypaBHEHME bubmmorexa LJOK
MKT https://m.edsoo.ru/ff0c4fde
27 AbcoioTHas TeMIepaTypa Kak Mepa cpenHen bubnmoreka [JOK
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KUHETUYECKOW YHEPTUU JABMKEHUS MOJIEKYIL.
Ypasuenue Mengaeneena-Knaneiipona

https://m.edsoo.ru/ff0c511e

28 3akon JlanbToHa. ['a30BbIC 3aKOHBI 1
JlaGoparopHas pabota «VccnenoBanue
29 3aBHCUMOCTH MEXY MapaMeTpaMH COCTOSHHUSI 1
pa3peKEeHHOr0 raza
30 M3omponecchl B HACAIBHOM I'a3e U UX 1 Bubmmoreka LJOK
rpaduyecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BayTpeHHss sHEprust TEpMOJMHAMUYECKOU
31 CUCTEMBI U CIIoco0bI €¢ u3MeHenust. KonuuecTBo 1 bubnuoreka IJOK
TEIUIOTHI U pabota. BHyTpeHHsIst sHeprUs https://m.edso0.ru/ff0c5952
OJTHOATOMHOT'O MJIeaIbHOTO Ta3a
bubauoreka LIOK
32 Brae! Teruonepeasiy ! https://m.edsoo.ru/ff0c5¢c36
bHAs TEMJI0OEMKOCTD B TBa. KonmnuecTr
33 Zezlli?om? Hpjl ::nenonoei)eﬂazlge;ﬂnaa@iimﬁec ° 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
mporiecc
[lepBbIit 3aKOH TEPMOAMHAMHUKH U €TO bubmmorexa [IOK
34 1 _
MIPUMEHEHHE K U30IPOIieccam https://m.edsoo.ru/ff0c5efc
35 HeobpatnmocTs mporieccoB B mpupoje. Bropoit 1 bubmoreka [IOK
3aKOH TEPMOIMHAMHUKHI https://m.edsoo.ru/ff0c6230
36 [punnmn aericteus 1 KITJ] TenioBoi MamiHbL 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c600a
37 Huxn Kapuo u ero KIT/T 1
38 DKOJIOrHYeCKUe MPOoOIEMbl TEIIOIHEPT €TUKU 1
39 O6o06marommii ypok «MorekynspHas Qu3mnka. 1 bubmmoreka [IOK
OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
40 KonTponsHas padora o Teme «MonekymspHas 1 bubmmoreka I[JOK
¢busrka. OCHOBBI TEPMOJTUHAMUKI https://m.edsoo.ru/ff0c6a50
a1 [TapooGpa3oBanne u KoHAeHCanus. Mcapenne n 1 bubmmoreka I[JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
42 AOCOIIOTHAS. 1 OTHOCHUTEIIbHAS BIIAKHOCTh 1 bubmmoreka LIOK
BO31yXa. HachlmeHHbli map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. KpHCTaHHE/IHQCKHe 1 amop(HBIC Bubmiorexa [IOK
43 Tena. AHM30TPOIHS CBOWCTB KPUCTAJLIOB. 1 httos://m.ed 160C65f0
PS://mM.edsoo0.ru C
Kunkue kpuctasmuibl. CoBpeMEHHbIE MATEPHAIIBI
44 [InaBneHue u KpucTasIM3anus. Y geabHast 1 bubmuoreka [IOK
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TCIJIOTA IIJIaBJICHU . CY6J'II/IMaI_II/ISI

https://m.edsoo.ru/ff0c6708

45 YpaBHEHUE TEIJIOBOTO OanaHca bubmorexa [IOK
P https://m.eds00.ru/ff0c6820
DnexTpu3anus Tei. DNeKTpUuIecKuu 3apsia. JBa bubmuoreka IJOK
46 .
BHUJIa SJICKTPUYUCCKUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
[IpoBoAHUKH, TUITEKTPUKU U MOTYIIPOBOJHUKH. Bubmmoreka LJOK
47 )
3aKOH COXpaHCHUsI AIESKTPUYECCKOr0 3apsiia https://m.edsoo.ru/ff0c6bcc
48 BsaumogevictBue 3apsinoB. 3akoH Kynona. Bubmmoreka LJOK
ToueuHbIH ANEKTPHUUCSCKUH 3apsil https://m.edsoo.ru/ffOc6ces
19| pumn eyneprosmium smesrpscennx morci BuGmorera LIOK
DHHIHII CYTeprosut P ' https://m.edsoo.ru/ff0c6df2
JIuHuKM HANPSAKEHHOCTH
50 PaboTta cuit aneKTpocTaTHIecKoro Moisl. Bubmorexa LJOK
IToreruman. Pa3zHocTs moTeHIManos https://m.edsoo.ru/ff0c6f00
51 ggl)cioizﬁ::ﬂﬁiiﬁfigiK?lianem HJecKas bubamorexa [IOK
P ' p https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
. bu6mmoreka IJOK
52 OnexrpoéMrocTh. KoHaencatop https://m.edsoo.ru/ffoc7126
53 ONEKTPOEMKOCTD ITIOCKOTO KOHICHCATOpPA. bubmmoreka [IOK
DHeprus 3apsHKEHHOr0 KOHIEHcaTopa https://m.edsoo.ru/ff0c72c0
54 JlaGoparopnas pabora "H3mepeHue
AJIEKTPOEMKOCTH KOHACHCAaTOpa"
ITpuniun necTBUs U TpUMEHEHHE
55 KOH/IEHCAaTOPOB, KOMMPOBAJIHLHOTO arapara,
CTPYWHOTO IPUHTEPa. DIEKTPOCTaTHIECKast
3ammuTa. 3a3eMIIeHIE DIEKTPOIIPHOOPOB
DNEKTPUUECKUI TOK, YCIIOBUS €r0
56 cymectBoBaHusl. [locTossHHBI TOK. Cuna TOKa.
Hanpsixenue. Conpotusienue. 3akod Oma amst
ydacTKa [enu
[locnenoBaTenyHOE, MapaUIeIbHOE, CMEMIAaHHOE
57 COeJIMHEeHN e POBOAHUKOB. JlabopaTopHas bubnmorexa LJOK
pabora «/3y4eHre CMEIaHHOTO COIMHEHHUS https://m.edsoo.ru/ff0c74f0
PE3UCTOPOBY»
58 Pabora 1 MOIIHOCTH AIEKTPUUECKOr0 TOKa. 3aKOH Bubnuoreka IJOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
59 3axoH OMa Ju1st TOJTHOM (3aMKHYTO# ) bubnmoreka [JOK
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anekTpudeckoi enu. Koporkoe 3amMbIKaHue.
Jlabopatopnas padora «3mepenne 3C
MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COMPOTHBIICHUS

https://m.edsoo.ru/ff0c7ae0

OJeKTpoHHAs! TPOBOAMMOCTD TBEP/IBIX METAJUIOB.

60 3aBUCHMOCTH CONPOTUBIICHHSI METAJIJIOB OT 1
TemnepaTypsl. CBepXIIpOBOAUMOCTD
61 ONeKTpUYecKuH TOK B BakyyMme. CBOHCTBa 1
DJIEKTPOHHBIX ITYYKOB
o | mommosommue,m cobememn omess | B 0K
) : https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBIE TPUOOPEI
o | Dot e | o 10K
P ’ P https://m.edsoo.ru/ff0c82ba
JIMCCOITHAIIHSL. DJIEKTPOITU3
64 ONEKTPUIECKUH TOK B Ta3zaX. CaMOCTOATETLHBIN 1 bubmoreka [IOK
M HECAMOCTOSTENBHBIN pa3psa. Momuus. [Trasma https://m.edsoo.ru/ff0c84ae
85 | mpakrmaecros mpimenenme Tposina 1ot ) BuGmorera LOK
P P P https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
. bu6mmoreka IJOK
66 O0o0maroIMi ypok «JISKTPOINHAMUKA» 1 https://m. edsoo.ru/ff0c88be
| Soomae s oo Guerpecni. | Bt LOK
P ’ https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpemax»
68 PesepBubIii ypok. KonTponsHas padora mo teme 1 bubmmoreka [IOK
"DnekTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68
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11 KUIACC

Ne Ne B Teme Tema ypoka Hara
n/n
ITo nany DakT
1 1 VY CoBHsI CYIIECTBOBAHHSI DJICKTPUUIECKOTr0 TOKA. DICKTPUUIECKHUI TOK B MpoBoaHKKaX (§ 1).
Mucrpykrax no Th.
2 2 3akon OMa JyIs yyacTka 1enu. 3aBUCHMOCTh COIPOTHBIICHUSI OT TemrepaTypsl (§ 2).
3 3 CoenuHenue MPOBOTHUKOB (§ 4).
4 4 PaboTa 1 MOIIHOCTH 3JIEKTpUUecKoro Toka. 3akoH Jxoyns—Ilenma (§ 5).
5 5 Vi3mepenne bl TOKA, HATPSDKEHUS] M COTPOTUBIICHHS B AJIEKTpHuecKoi 1ien (§ 6).
6 6 DnexTpoaBmxkyias cuia. Mcrounuku toka (§ 7).
7 7 3axon Oma 1st oo 1enw (§ 8).
8 8 Jlabopamopnas paboma Ne 1 «Hzmepenue IJ[C u nympenne2o conpomusnenus UCHOYHUKa mokay.
9 9 KoutpoabHasi padoTa no teme «I1oCTOSHHBIN 3J1eKTPUIECKH T TOK).
10 1 DKcrepruMeHTaIbHBIE 000CHOBAHMS 3JIEKTPOHHON IIPOBOIUMOCTH MeTajuIoB (§ 9).
11 2 DieKTpHYEeCKUii TOK B paCTBOPax M paciljiaBax dJIEKTPOINTOB. 3akoH smekrponmsa (§ 10).
Jlabopamopnas paboma Ne 2 «Mzzomosnenue 2anib8aHu4ecko2o d1eMenma u UCHblmanue e2o 8
Oeticmeuuy.
12 3 DnexTprueckuii Tok B razax (§ 11). Dnekrpudeckuii Tok B Bakyyme (§ 13).
13 4 DJIeKTpHUYECKUil TOK B MOIynpoBoaHukax (§ 14).
14 1 MarauTHble B3auMoeicTBrsA. MaruuTHoe mose Tokos (§ 15).
15 2 Wuaykiust MarHuTHOTO 110J1s (§ 16). Jluanu MarautHOM HHAyKIMHA (§ 17).
16 3 JleiicTBHE MarHUTHOTO TI0JIsl HA TIPOBOJIHKK C TOKOM. 3akoH Amriepa (8 18).
17 4 JIBroKeHMe 3apsKeHHBIX YacTull B MarauTHOM none. Cuna Jlopenna (§ 19).




18 MaruuTthHbie cBoicTBa BemectBa (§ 20).

19 Omnbitel @apasest. MarauTHbIi oToK (§ 21).

20 3aKOH 3JIEKTPOMArHMTHON MHAYKIUH. BuxpeBoe anekrpuueckoe moine (§ 22).

21 Camouuaykiys. MHIYKTHBHOCTD. DHEPTHs MarHUTHOTO MOt Toka (§ 23).

22 KonTposbHas padoTta 1o teme: «JIeKTPOMArHUTHAA HHAYKIUS».

23 VY cnoBusi BOSHUKHOBEHHUS] MEXaHUYIECKHX Koyebanuii. JIBe Mojiesnn KosedarenbHbIX cucteM (§ 24).

24 Kunemartnka kosiebarenbHOro ABMWKeHUA. [apMoHndeckue Komedanus (§ 25).

25 Junamuka konedatensHoro asmwxenus (§ 26). Jlabopamopnas paboma Ne 3 «Hccnedosanue konebanui
NPYICUHHO20 MASTMHUKAY.

26 IpeBpareHne SHEPTUHN TIPH TAPMOHUYECKHMX KOJleOaHusX. 3aTyxaromuue Kojaebanus (§ 27).
Jlabopamopnas paboma No 4 «Hccnedosanue konebanuti HUMSAHO20 MASIMHUKAY.

27 Boinyxaennsie koiaebanns. Pesonanc (§ 28). Mexanuueckre BOaHEI (§ 29).

28 Bomust B cpene. 3Byk (§ 30). Jlabopamopnas paboma Ne 5 « Onpedenenue ckopocmit 36yKa 8 8030yxex.

29 CB00OIHEIE DIIEKTpOMarHuTHBIE Konebanus. Koiebarenpubiii KouTyp (§ 31).

30 ITporrecchl Mpu rapMOHUYECKUX KOJIEOaHUAX B KOeOaTeIbHOM KOHTYpe (§ 32).

31 BoiHyXIeHHBIC JIEKTpOMAarHuTHbIC Kosebanus. [lepemennbrit Tok (§ 33).

32 PesucTop B 1en# NepeMeHHOro Toka. JIeHCcTByoIme 3HaYCH I CHITbI TOKa M HanpspkeHust (§ 34).

33 Tpanchopmarop (§ 37). Hucrpykrax no Th.

34 DeKkTpoMarHuTHbIC BOJHBI (§ 39).

35 IMpuHIMIbl pagrocssasu u TenesuaeHus (§ 40).

36 KonTtpoabnas pabora o temam «MexaHn4eckne KoJieOaHUS U BOJHBD, « DJIEKTPOMArHUTHbIE
KO0JIeOAHUS M BOJIHbD).

37 3aKOH MPSMOIMHEWHOr0 pacupoCTpaHEeHH s CBeTa. 3aKOH oTpakeHus ceta (§ 41).




38 2 3akoH npenomiieHus ceera (§ 42).

39 3 JIun3el. @opmyna ToHKOM NUH3I (§ 44).

40 4 [MoctpoeHue n3o0paskeHuit B TOHKUX JuH3aX (§ 45).

41 5 I'na3 kak onTudeckas cucrema (§ 46).

42 1 N3mepenwe ckopoctr cBera. Jlucmepcus cera (§ 48).

43 2 [Mpunnun Noiirenca (8 49). Matepdepentus BoiH (§ 50).

44 3 HNutepdepentus ceera (§ 51). Audpaxuus ceera (§ 52). Jlabopamopnas paboma Ne 6 «Hccredosanue
Anenull unmepghepenyuu u Qugpaxyuu ceemay.

45 4 KontpoanHas padoTa mo TeMaMm «3aKOHbI FeOMeTPHYECKOl ONTHKMWY, «BoJHOBast onTHKAay.

46 1 3aKOHBI SJIEKTPOANHAMHUKY M IPUHIUAI OTHOCUTENbHOCTH (§ 55). IlocTynate! crienuaibHON TEOpUn
OTHOCHTETBHOCTH (§ 56).

47 2 Macca, UMITYJIbC U SHEPTHUS B CIEIMATbHON TeOpUH OTHOCUTEIbHOCTH (§ 57).

48 1 PaBHoBecHOE TermToBoe n3nyuenue (§ 58).

49 2 3axons! horosddekra (§ 59).

50 3 Hasienue cBera. KopnyckynsipHo-BoHOBO# ayanu3m (§ 60).

51 4 ITnanerapaas mozens atoma (§ 61).

52 5 IMTocrynater Bopa. Mozens atoma Bogopoaa o bopy (§ 62).

53 1 MeToibl perucTpanuy 3apspKeHHbIX yacTuil (§ 64).

54 2 EcrecTBeHHast paqoakTUBHOCTH (§ 65).

55 3 PainoakTHBHBIE ITPEBpAIlleHUs. 3aKOH paJHOaKTHBHOrO pacmnaa. M3oromsl (§ 66).

56 4 VIckyccTBEHHOE ITpeBpallleHne aTOMHBIX siiep. [IpOTOHHO-HEHTpOHHAs MOJIeNb aTOMHOTO sipa (§ 67).

57 5 SlnepHble cHibl. DHEPTHs CBsI3U aTOMHBIX siziep (§ 68).

58 6 LlenHble simepHble peakiyu. SnepHblii peakrop (§ 69).




59 7 Buonornueckoe aericTBre paquoakTUBHEIX u3inyuenuti (§ 70). Jlabopamopras paboma Ne 7 «Uzmepenue
ecmecmseHno20 paduayuoOHHO20 Qonay.

60 8 DnemeHTapHbIe YacTHIbl. DyHaaMeHTaIbHBIC B3auMoaeicTBus (§ 72).

61 9 KonTtpoannas padora no teme «KBanroBas ¢pusuxar.

62 1 Conneunas cucrema (§ 73). Comnue (§ 74). 3Be3nsl (§ 75).

63 2 Hama lanakruka (§ 76).

64 1 [TpocTpaHCTBEHHO-BpEMEHHBIC MacITa0bl Habroqaemoit Beenennoit (8 78). IpencraBnenust 00
sBosoiK Beenennoii (§ 79).

65 1 Pe3epBHBII ypOK.

66 2 Pe3epBHBII ypOK.

67 3 Pe3epBHBII ypOK.

68 4 Pe3epBHBII ypOK.




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usmka, 10 xiace/ Mskumes I'.41., [lerpoBa M. A., Crenanos C.B. u apyrue, O01ecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «IPODA»; AkrmonepHoe obmiectBo «M3natensctBo «IIpocBemienues

» ®usmka, 11 xmace/ Msxkumies I'.41., [lerpoBa M.A., Yromsaukos O.C. u apyrue, O0IECTBO C OrpaHUYCHHON
0TBETCTBEHHOCTHIO «IPODAx»; AkimonepHoe obmiectBo «M3narenbectBo «IIpocBerienuey

CoOopnuk 3aaa4 1o ¢usuke 10 knace u 11 kinacc (aBTOpHI:

B. ®. Komuccapos, A. A. 3a6onorckuii, M. A. Ilerposa)

OnexTpoHHbIe (OPMBI yUeOHHKA

METOJUYECKUE MATEPHUAJIbI JI51 YUUTEJIA

Meronuueckoe nocodue k yueoHuky [.5. Mskumesa, M.A. TlerpoBoit ®uznka 10 kimace 6a30BbIit ypoBeHs/ M. A.
[lerpoga, B.B. KynpsiBues

Meromnueckoe mocodue k yueonuky [.5. Mskumesa, M. A. TlerpoBoit ®usuka 11 knacc 6a3oBbiii ypoBeHs/ M.A.
[lerpoga, B.B. KynpsiBues

NU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
®dusuka BOkpyr Hac. http://physics03.narod.ru/

Best dusuka. http://www.all-fizika.com/

Poccuiickas sekTponHas mmikosna. https://resh.edu.ru/

WnrepaktuBHas pusuka. http://interfizika.narod.ru/index.html

Kraccuas dusuka. http://class-fizika.ru/

3annmarenbHas QuU3MKa B Borpocax u orserax. http://elkin52.narod.ru/

Enunas xomzexiust ITOP. http://school-collection.edu.ru/






