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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ylbTaram
OCBOCHHMSI OCHOBHOM 00pa3oBaTEeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Takxke c yuérom QenepaqbHOll pabodeil MporpaMMbl BOCIIMTAHHS |
KOHUENUMU TpernojaBaHus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3anusix Poccurickon ®denepauuu, pean3yIommux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conmepxanue mnporpamMmbl 10 (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHuH ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIHLHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOy4eHMsI, a TAKXE YYHMTHIBAET HEOOXOIMMOCTh peaJu3alld MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YyUe€OHBIMHM mpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTo
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJbTAThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMEeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAHHPYEMBIE PE3ybTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJbTAThI IO F0JIaM 00yUYEHUS;

e cozepxaHue yueOHoro npenmMera «O@u3nkay 1o rogam oOydeHus.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu’ 00 okpykatoiieM mupe. LIkompHBIN Kypce (GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYUYHbBIX YYEOHBIX MPEIMETOB, OCKOIbKY (DM3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IMPOIIECCOB U SIBJICHUU, H3y4aeMbIX XUMHUEH, OHOIOrueH,
bu3nueckorr reorpadueld W acTpoHOMHEH. lcmonb3oBaHWE M aKTHBHOE
npyuMeHeHue (U3MYECKUMX 3HAHUW  ONpelesnseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHUX.
N3ydyenne (Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa O0y4yarluxcs, B (OpPMHPOBAHHWE YMEHUI NPUMEHATH
HAYYHBIN METO/]] TO3HAHUS TP BBHIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBYy kypca ¢usmku i ypoBHS CpeaHEro ooiiero oOpa3oBaHHS
NOJIOKEH PAIN HMAEH, KOTOpble MOKHO pPAacCMaTpyUBaTh KaK MPUHLUIIBI €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (U3HUKHU.

Hoesa cenepanuszayuu. B COOTBETCTBMU C HEW Marepuan Kypca (U3UKU
o0beaMHEH BOKpYr (Qu3nueckux Teopuid. Begymmm B Kypce sBisieTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus MpeANnojaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMana (U3MYECKONl HAayKd, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaomoit  nanpasenennocmu. Kypc ¢dusukum npeamnosnaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TE€XHOJIOTMYECKUX MPHUIOKEHUN
VU3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIEpKaHUsl, TMOCBSIIEHHBIX 5SKOJOTMYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHHKM M TEXHOJOTHWH, a TAaKXKE O0OCYXIACHUS
npo0JieM palMoHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABJIAIOTCS (u3nueckue Teopuu ((hopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUH, POJu (HYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPHUpPOJAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I ONMUCAHUS €CTECTBEHHO-HAyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (PM3HKH peallu3yercs Mpexe
BCEro 3a CU€T OpraHu3aldd SKCIEPUMEHTAIBHONU NESITEIbHOCTH 00Yy4YaroluXcsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JaOOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CIHCOK YUEHHUUYECKUX
NpaKTUYECKUX paboT. BhiieneHne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu »3TOM oOOecrneunBaercss OBIaZEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHUs, HCCIICIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

Bonbiioe BHUMaHHWE YJEISETCS PEIICHHIO PACUYETHBIX M KayeCTBEHHBIX
3anad. [Ipu aToM uIst pacyETHBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCSA 3a/ladd C SBHO
3aJlaHHON (PU3MUECKON MOJIENBIO, TO3BOJISAIONINE TPUMEHSTh U3yUYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOrO pas3lena Kypca, TaK U UHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJIAIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBJIEHUH W TMPOLECCOB B OKpYXKaroueh
KU3HU, TpeOyronue BbIOOpa (U3UYECKOM MOAENU IS CUTYalMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CTeueHni0 y4dyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(GU3MKKU Ha ypOBHE CpEeIHEro 00IIero 00pa30BaHus JOIKEH U3yYaThCsl B YCIOBHUIX
OpeIMETHOr0 KaOWHeTa (PU3WKH WIM B YCJIOBUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYyYyHOro IMukjia. B kaOuHeTe (U3UKH JOKHO OBITh
HeoOXxo/MMoe JabopaTopHOE OOOpY/IOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpallmoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIbHOM JOCTAaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe Mo (U3NKE KIIOYEBbIX JIEMOHCTpAIUui st
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUM M  TPOLECCOB, HSMIUPUYECKUX U
(GbyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHME MJI YYEHWYECKUX TMPAKTHUYECKUX padboT
(dopmMupyeTcsi B BHJE€ TEMaTHUYECKMX KOMIUIEKTOB M OOeCreuHuBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKhe KOMILIEKThI
1a00paToOpHOro O00O0PY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENTBHBIX CUCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMM LIENIAMH U3y4€HUS (PU3MKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHS OOYy4YaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (popMUpOBaHUE
HCCJIEIOBATEIHCKOI0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHUpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3yuEHUs
OCHOB CTPOEHHMsI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUH OOBSACHATH SBJICHUS C HCIOJb30BAHUEM
bu3ruecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTeNbCTB;

e (opmupoBaHue npeacTaBICHUN O poiu (PU3UKHU 1JI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JocTtkenue 3TUX Lenei o0ecrneuyrnBaeTcsl peluieHueM CIeIyIoluX 3a1ay B

npolecce u3y4eHust Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e mpuodOpeTeHue CHUCTEMBI 3HAHUU 00 [0[011170'¢ bu3nIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSX, BKJIFOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHATh TEOPETUUYECKUE 3HAHUA IS
OOBsACHEHUs (PU3NUECKUX SBJICHUM B TIPUPOJE U I TNPUHATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHON KU3HMU;

e OCBOGHHE CIOCOOOB pEIHICHHUs pa3INYHBIX 33Jad C SBHO 3aJaHHON
(¢u3nyuecKol MOJEeNpl, 3a/ay, IOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3/iaHue PU3NYECKOr MOJIeIH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB MU MPHUHIUIOB JIEUCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIHUAHHS HA OKPY>KAOIIYIO
cpeay;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIpeTaluu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pE3yiIbTaTa;

e CO3[laHUE YCIIOBHM JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBaHus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heziel0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢U3MKE IMepeueHb Ja0opaTOpHBIX W
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENAaeT BHIOOD
NIPOBENICHUS JIA0OPAaTOPHBIX pPAbOT M OMBITOB C YyYETOM WHIWBHIYATBHBIX
0COOEHHOCTEN 00yYaroIuXxcsl.



COAEPXXAHME OBYUYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o mnpupoxae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib 3KcniepuMeHTa U TEOpUM B IPOLIECCE II03HAHUSA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NIecKuX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople MU LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JABMKCHUS.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOYKHM, WX MPOEKIIMH Ha OCHU CHCTEMbI KOOPIWHAT.
CioxeHue nepeMeInieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkeHHe. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U TMepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOogHOe najsieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonunennoe  nBukeHue. J[BHkKeHHE  MaTEpUAIIBHOM  TOYKHA IO
OKPY’KHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, IMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOPEHHE.

TexHudyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBIKEHHUE CHAPSAO0B, IIEMHbIEC U PEMEHHBIE TTepeaadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeobpazoBanue NBUKEHUN C UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pekKeHHOM MTPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOILIEHHOIO IMMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOHOTO TaICHHUS.



Hanpagnenue ckopocTy Ipu ABMKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydyeHrne HEpaBHOMEPHOTO JABMXKEHHUS C LIEJIbIO OMPEICIICHUS MIHOBEHHOM
CKOPOCTH.

HUccnenoBanne COOTHOLIEHHS MEXAY NYTSMH, NOPOUACHHBIMU TEJIOM 3a
MOCJICIOBATENIbHBIE PaBHbIC MPOMEXKYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBWKEHUH C HAYAJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne nBUKEHHS apUKa B BA3KOW )KUIKOCTH.

N3ydenue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaumn  otHocutenbHOCTH  ['anmunes. IlepBweii  3akoH  HeroToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
I MaTepuaabHOM TOUKU. Tperui 3aKkoH HbproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHuss. Cuma Tsbkectd. IlepBas kocMuueckas
CKOPOCTb.

Cwia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (okosi, CKoJbxkeHus1, kauenus ). Cuna tpeHus. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIBKEHUS U cuila TpeHus mokosi. KoadduuueHT Tpenus.
Cuiia conpOoTHUBIIECHUS NPU JIBUXKEHUU TEJa B dKUJKOCTU UITU Ta3e.

[TocTynarensHOE U BpallaTelbHOE IBHKEHHUE a0COMIOTHO TBEPAOIO TENA.

MoOMEHT cuibl OTHOCUTENBHO OcH BpameHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPAOIO TENA.

TexHHUecKne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuu.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€ OpMariu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBecHUs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne nBuxeHus Opycka 1mo HaKJIOHHOM ITOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT ux AehOopMalnH.



UccnenoBanne yciaoBHiI pPaBHOBECHS TBEPAOrO TENIA, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl coXpaneHus 6 MexaHuKe

Nmnynbc MarepuanbHOW TOYKU (Te€na), CUCTEMbl MAaTEpHUAIbHBIX TOUEK.
Nmnynbec cuiibl 1 U3MEHEHHE HMITyJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

PabGora criel. MOIIIHOCTE CHJIBI.

Kunernueckass »Heprusi MaTepualibHONW TOUkU. Teopema 00 HW3MEHEHUH
KUHETUYECKOW SHEPTUMU.

[ToreHumanbHas DHEpPrusl. [ToreHumanbHas DHEprus YIPYro
nedhopMHUpOBaHHON  mpykuHbl.  [loTeHIManbHas  SHeprus  Tejla  BOJIM3HM
MMOBEPXHOCTH 3EMJIH.

[TorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAJIBHBIX CHJI C M3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOUN YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckne yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
MPY>XUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Vyenuuecxuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEpPTrUu
T€JIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Paspnesn 3. MousekyasipHas ¢pu3nka 1 TepMOAUHAMMKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddys3usa. Xapakrep ABUKEHUS WU
B3aHMOJICMCTBUSL 4YacCTHI] BelIeCTBA. Monaenu CTpOEHUs Tra30B, XUJIKOCTEU H
TBEPABIX TEN M OOBICHEHWE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
[enbcus.

Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJeabHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpEIHEN KUHETUYECKOM HSHEpPruu TEIUIOBOrO ABWKEHMS dactull raza. Illkana



temrieparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lampToHa. M30mponeccsl B UACAIBHOM Tra3e ¢ NOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JTOKa3bIBAIOUINE JMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCAUHEHUM.

OnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita IlITepHa.

OnbITHI, JTIOKa3bIBAOIIINE CyILIECTBOBAaHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUA.

Mogpenb, MILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH cOCyza.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS MJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Omnpenenenne Maccel BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO31yXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepmonnHamuueckass cucreMa. BHYTpeHHAs dHEpPIrus TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl u padborta. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  HWJAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y IelIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemtoTel npu Temionepenaye.

[lonsitue 00 aauabatHoM mipouecce. IlepBblid 3aKOH TEPMOJIWHAMMKHU.
[IpumeHnenue mepBOro 3akOoHa TEPMOJIMHAMHKHU K u3orpoieccaMm. ['paduueckas
UHTEpIpeTaIus paboTkl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatuMocTh poOLIeCCOB B IPUPO/IE.

TemmoBble  mamuHbl.  [IpUHOMIIBL  IEMCTBUST ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBbIX MamuHax. KoddduimMeHT mone3Horo
nercTtBus TerioBord MammHbL. [lukn KapHo m ero xosd@uiMeHT moje3HOro
NEeNCTBUSA. DKOJIOTMYECKUE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHu4yeckre yCTPOMCTBA W IPAKTUYECKOE IPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



W3meHeHne BHYTPEHHEH 3HEpruu Tena NpH COBEPLIEHUWU PadOThI: BBLUIET
npoOKu u3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUI€01eMOHCTpaIIu).

W3meHeHne BHyTpEHHEN SHEPIrUy (TeMIIEpaTyphl) Tena py TeIionepeaaye.

OneiT 1o anuabaTHOMY paclIMPEHUI0 BO3Ayxa (OMNBIT C BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsE BHYTPEHHEr0 CropaHus, peakTUBHOTO
JBUTATEIIS.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenue yaenpHOU TEIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Dazoevie nepexoont

ITapooOpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS H
OTHOCUTENbHAS BIAXHOCTh BO3AyXa. HacellieHHbId mnap. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT AaBJICHHUS.

Teépnoe teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctaioB. Kugkue kpuctamwibl. CoBpemeHHble MaTepuaibl. IlnaBnenue u
KpUCTaNIn3anus. Y neapHas Terora miasiaeHus. CyonuManms.

VYpaBHeHue TerioBoro danaHca.

TexHHueckre yCTpPONCTBA M IPAKTUYECKOE IIPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJOIUH IOIYYEHUS] COBPEMEHHBIX MaTEpUAOB, B
TOM YHKCJI€ HAHOMATEPUaIoB, 1 HAHOTEXHOJIOT UH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX NIAPOB.

Kunenue npy moHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MiiaBieHUs] KPUCTAIUIMYECKOTO BEILECTBA.

JleMOHCTpalus KpUCTaioB.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepeHrie 0THOCUTENbHOM BIaKHOCTH BO3/1yXa.

Pa3nen 4. JaekrpoanHamMuka
Tema 1. dnexkmpocmamuxa
DnekTpu3aumst Tela. ODJIEKTPUYECKHil 3apsan. JBa Buaa 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKHM, TUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
ANEKTPUYECKOrO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHsblil 37eKTpUYECKUid 3apsi.
Onektpuueckoe mosie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun

CYIEPIIO3ULIAN BJIECKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JEKTPUYECKOTO
HOJIA.



Pabora cun  anektpocratmyeckoro  moss.  [lorenuman.  PasHocTh
NOTECHIMANOB. [IpOBONHUKM W JHMAJIEKTPUKH B IJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpo€MKOcTh. KonaeHcaTop. DIeKTPOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKash 3alluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMIMPOBAIBHBIN amIlapar, CTPYWHBIN IPUHTED.

Jemoncmpayuu

YCTpOUCTBO U IIPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOI'O KOHJEHCaTopa OT IUIOLIAIH
IJTACTHH, PACCTOSIHUS MEXAY HUIMH U AUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

Vyenuuecxuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toxku é paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa Ji71s y4acTKa LIETIH.

DIJIEKTPUYECKOE COMNPOTUBIICHUE. Y EIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOITHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYIIASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HWCTOYHHKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs] ~ MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTD
COIPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOaHUKWY. CobcTBenHas u MpUMeCHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DJIEKTPUYECKUM TOK B  pacTBOpax H©  paciulaBax  JJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOHAIMA. DIECKTPOJIN3.

DneKTpuueckuii TOK B Ta3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATEIbHbBIN
pa3psa. Monuus. [Inazma.



TexHuueckue ycTpoiicTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HWCTOYHHKM TOKA, OAJIEKTPOHArpeBaTelbHbIe MNPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN AUO/I,
TEPMHUCTOPHI U (POTOPE3IUCTOPHI, MOTYIPOBOTHUKOBBIA TNOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenrie cuiibl TOKA U HAMIPSIAKEHUSI.

3aBUCUMOCTh COINPOTUBJIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIMHBI,
IJIOILA/IY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue dIeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAHUYECKOr' O JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHHUSI.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH ANEKTPOIUTOB.

HckpoBoii paspsa U NPOBOAUMOCTH BO31yXa.

OIHOCTOPOHHSAS TPOBOIUMOCTD UO/IA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMenaHHOro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3eKTpOoABMKYIEH CUJIIbI UCTOYHUKA TOKAa U €ro BHYTPEHHErO
CONPOTHUBJICHUS.

Habnronenue amextponusa.

MeknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyHIECTBISIETCS C
y4ETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBA3E€H C KypcaMH MaTE€MAaTHKH,
OMoI0THH, XUMUH, Teorpadi U TEXHOIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIMIOCHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHUH, JHUHEHHas (QyHKIu,
napalosa, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MIPOEKIUU Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B XKUBOU mpupoze, nuddysus, ocMoc,
TEIJIO0OMEH KUBBIX OPraHU3MOB (BHUJbI TEIIONEpPEauH, TEMIOBOE PAaBHOBECHE),
AJEKTPUYECKUE SIBJIICHUS B JKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEIN, XUJIKOCTEU H
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAs UCCOLUAIUS,
rajabBaHHKA.

T'eoepagus: BNaxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3zoBaHKUE JIBUKEHUN C HMCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJIIUIHUKN, HUCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTra, BOJOMET M JpYyrue), JBUTATellb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pHUalioB, B TOM YHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKAas 3alllUTa, 3a3€MJICHUE JJICKTPOMPHUOOPOB,
KCEpOKC, CTPYUHBIN IPUHTED, ANEKTPOHArpeBaTEIbHbIE npuOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KVIACC

Pasznen 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmMpoMacHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3auMoAeMCTBHE  NOCTOSHHBIX ~ MAarHHUTOB.
MarauTtHoe mone. Bektop MarHuTHOM HWHAYKUMH. [IpuHUOMO Cyneprno3uuuu
MAarHUTHBIX MoJied. JIMHMKM MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHYKIHUH TOJIS MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
POBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzaumoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOyJIb U HampaBlieHUE. [[BrKeHNE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Iose. Pabora cunbl Jloperma.

SBreHne DJIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHUTHOMN
WHIYKIMA. OJIEKTPOABIKYIIAS CWJIA HWHIAYKUHAHU. 3aKOH JJIEKTPOMArHUTHOU
uHaykuuu dapages.

BuxpeBoe »snekTpuyeckoe moisie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIKYIIAs  CHUJIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MAarHMWThl, 3JEKTPOMArHUTHI, JSJICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.



JIvHUY MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME ANEKTPOMArHUTHOW UHIAYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYILIEH CHUIIbI MHAYKUIHUHA OT CKOPOCTH M3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomwi

N3ydyeHre MarHuTHOr O 1011 KaTYIIKU C TOKOM.

HccnenoBanne nevcTBUs MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHAS 2JIEKTPOMATHUTHON MHAYKIUH.

Pa3nen S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u I1eKmpomMazHuUmMHble KOJeOaAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[Ipy:XuHHBIN MasTHUK. MareMaTH4eCcKUii MasATHUK. Y PaBHEHHE T'apMOHUYECKHX
kosnebanuit. [IpeBpaiiieHre sHEpruy Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHUS B
UJCATbHOM KOJIeOaTeTbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHUYECKHUMH W
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJCATbHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoueOaHusx. BoIHYXI€HHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeIHYKI€HHbIE 371EKTPOMArHUTHBIE KOJICOaHUS.

Ilepemennblii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ W JIEWCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE DIEKTPUIECKOM
SHEPryuu. JKOJIOTUYECKHUE PUCKHU TPHU MPOU3BOACTBE AIEKTpodHEpruu. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: BIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JTUHUH JIEKTpONepe1ay.

Jlemoncmpayuu

WccnenoBanne mapaMeTpoB KoieOATeNbHOM CHUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTHYECKUN MasiTHUK ).

Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGntonenue pesonanca.



CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIECOAHUA.

Pe3oHanc mpum 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTyIIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIIEPENAYH.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanne 3aBUCUMOCTH MEPHUOAA MaJbIX KOJIEOAHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne nepeMEHHOr0 TOKa B LENH W3 IOCIENOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpPOMAHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. Ilepuon. CkopocTh
pacnpocTpaHeHuss W JyuHa BouHbL [lomepeuHble W MPOJOJIbBHBIE BOJHBI.
WuTepdepentus u qudpakus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauusa BexkropoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaXCHUE, MPEIOMIICHUE, MOoJspu3anus, audpakuus,
uHTeppeperuns. CKopocTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 35eKTpOMarHuTHBIX BOJH. [IpuMeHeHue 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUACHUS. Paguonokanys.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuueckue ycTpoiICTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IUAarHOCTHKa B TEXHUKE M MEIWLIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jemoncmpayuu

OO6pazoBaHue U paclpoCTPaHEHUE NONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneb6mromeecs T€10 Kak HCTOYHUK 3BYKA.

Habumonenue orpaskeHust ¥ NpeioMIICHHUSI MEXaHUYECKUX BOJIH.

Habntonenune nnrepdepenunn u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmronenue cBA3M I'pPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOH WU
4acTOTON KoyieOaHUil.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX  BOJIH: OTpa)k€HUeE,
npesioMIIeHHe, nossipu3anus, Judpakuus, uHTeppepeHIIus.

Tema 3. Onmuka



l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToUEUHBIN HCTOYHHUK CBETA.

OTtpaxenue cBera. 3akOHBI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBeTa. 3aKOHBI MIPETOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHETO OTPAYXKEHHUSI.

Hucnepcus cseta. CiioxHbIN cocTaB Oenoro ceera. LBer.

ColOuparomiue u pacceuBarolve JuH3bL. ToHkas mauH3a. DoOKycHOE
paccTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. IlocTpoeHue wn3zoOpaxkeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKOW JHMH3BI. YBEITUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Hurepdepenius cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBus HaOmO/IEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpaknusa cBera. JudpakuuonHas pemérka. YclIoBUEe HAOIIOICHUS
[JIABHBIX ~MakKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOHMCTBA M IPAKTHUYECKOE IIPUMEHEHME: OYKM, JIYIa,
doroanmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSAPOUI.

Jemoncmpayuu

[IpsAMOnMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOopklL.

[TonHOEe BHyTpeHHEE OoTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue cBOWCTB N300pakeHN B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenne natepdepeHnm crera.

Hab6monenne nudpakimu crera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOUIBIO IPU3MBL.

[Tonyyenue cekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

Habumonenue nomnsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepeHnune nokazaresns npeaoMiIeHNs CTEKa.

UccnenoBanne cBOMCTB N300paxKeHUM B JIMH3AX.

Habnronenue aucriepcuu cBeTa.



Pa3nes 6. OCHOBBI ClIeIUAJIBLHON TEOPUH OTHOCUTEJIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTymatsl
CIIECIIMAJIbHOW TEOPUHM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DWHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKpAIllCHHE
JUJTAHBL.
DHeprus U UMINYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBsi3b MaccChl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBl. DHEPrus
MTOKOS.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJIbC (DOTOHA.
OtkpsiTre u ucciaeaoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI

dotoaddexra. YpaBuenue OHmTeHa s Pororddekra. «KpacHas rpaHuna»
dorordpdexra.

JlaBnmenue ceera. OmpiThl I1. H. JIeOenera.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®oto3(PheKT HAa yCTAaHOBKE C [IMHKOBOM MJIACTUHOM.

Uccnenoranne 3akoHOB BHEMHETO (GoTod¢deKTa.

Ceronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas Mmogmens aroma. llocrynater bopa. M3nydyenue u morsiomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMHM Ha APYron. Bumsr
criekTpoB. CIIEKTp YPOBHEW dHEPIUU aTOMa BOJOPO/A.

BonnoBsie cBoiicTBa yactull. Bonusl e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U31y4YCHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGntonenue nuHelyaThIX CIIEKTPOB U3ITYUYECHHUS.



Jlazep.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Habmronenue tmHeH4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs snapa. OTKpeITHE
pamuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompegeneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3Iy4dCHHUS.
BnusiHME paar0aKTUBHOCTH HA JKUBBIE OPTraHU3MBI.

OTtkppiTHe TpoTOHa W HeWTpoHa. Hykimonnas moxpens siapa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oronsl.

Anbda-pacnaa. ONeKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u CUHTE3 AAEP.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [IpobiieMbl M MEPCICKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTHYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nyueckoil KapTUHBI MUPA.

TexHu4yeckue yCTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxkcnepumenm, 1abopamopnvle pabomoi

HccnenoBanre TpeKoB YacTUll (0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3NKHA

Otanbl pa3BUTHs acTpoHOMUH. [IprKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bupn 3Bé3nmHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBYDKCHHME.

ConHeyHas cucTeMa.

Connie. ConHeuHast akTUBHOCThb. McrTounuk sHeprun CoyiHIIA U 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTUKHU. JlmarpaMma «CHEKTpalbHBIA KJacC —
CBETMMOCTB». 3BE3IBI TJIABHOM IIOCJIEN0BATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIABHOM IOCJIEAOBATEIbHOCTH. BHYyTpeHHee cTpoeHue
3BE371. COoBpeMEeHHbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BodtouU CoJiHIa U
3BE3J1. DTambl )KU3HU 3BE3]I.



Mnuneunsiii [lyte — Hama [Nanaktuka. Ilonoxkenme n nBuxkenue ConHna B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPBI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmoro B3peiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM IJ1a30M C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUH 711 ONpeleleHUs] TOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usi CEBEPHOTO MONYIIAPUs U SIPKUE 3BE3/IBI.

Habnronenus B Teneckon Jlynsl, maner, Mueunoro [lyrtu.

O0o01maoiiee NOBTOpPeHNE

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax MesTeIbHOCTH YelIOBEeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJb (PU3NUIECKON TeOpHH
B (OpPMHpPOBAaHMU TPEJCTABICHUA O (U3UYECKOM KapTHUHE MHUpa, MECTO
bu3nUecKor KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O TIPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
YYETOM COJECPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTEeMaTHUKH,
OMOJI0THH, XUMHH, Teorpadyi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelmIEeHUE CHUCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKLUMHA HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIC DJIEMEHTapHbIX (YHKIMM, TPU3HAKU TOJ00MS TPEYroJbHUKOB,
OTIpeIeNICHHE TUIONIAIN TIOCKUX (PUTYp U 00bEMa Tell.

buonocusa: >nekrpuyeckue SABICHHS B JKUBOW MPUPOAE, KojeOdaTelabHbIC
JIBUKEHUS B )KUBOM MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW IPUPOJIE, ACUCTBUE
pajranuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUIMUECKOW PpEETKH, CHEKTPalIbHbIN
aHaJIu3.

l'eoepagua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJI€KU MArHUTHBIX DY,
(doTochbEMKa 3eMHON MTOBEPXHOCTH, MPEICKA3aHNUE 3eMIIETPACEHUH.



Texnonoeus: IWHUM BIEKTpOIEpenady, TeHepaTop MEePEeMEHHOro0 TOKa,
ANIEKTPOJBUTATENIb, WHAYKIIMOHHAS TI€4Yb, pajap, paJIdONpHEMHHK, TEJICBHU30D,
anTeHHa, TeinedoH, CBY-meub, NMPOEKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
conHeyHas O6arapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA INPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaronuxcsi PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHUMCKOro O0OIIEeCTBa, pacCUIMpEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3alliid OCHOBHBIX HAIpPaBICHUIN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIUU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
J€EMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPa)kIaHCKOIrO
00IIeCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCHICKOM rpaXKJaHCKOU WJIECHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHUE K MHUPY, BKJIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (u3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpEC K pa3inuHbIM cdepam mpodeccHoHaTbHON AeATENbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30oBaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKONW KYJIBbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX MpodieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYIKAIOIIEH CpPelle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA;

pacIIMpeHre OIbITa JEATEeIPHOCTH JKOJIOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOU [eATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHuss (QU3MKH ~ OCYIIECTBJISITh  MPOCKTHYIO M HCCIEAOBATEIbCKYIO
NESTENbHOCTh UHIUBUIYAIBHO U B TPYIITIE.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh WEIU JAEATEIBHOCTH, 3a/JaBaTh MNapaMETPbl W KPUTEPUHU HX
JIOCTIKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYHMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.
ba3oBble nucciaenoBarebCKue AeiicTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(u3nUecKOl HAyKU;



BJIAIETh HaBbIKAMU YUEOHO-HUCCIIEA0BATENIBCKON U MPOEKTHOU JEATEIbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pElIeHUs 3aJay (U3HUECKOTO COJIEepKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METOI0B NO3HAHUS;

BJIAJE€Th BHJAMH JACSATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpETAllii, MpPeoOpa3OBaAHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThI ISl JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE€ pELIEHUs 3a7aud pe3yJbTarhl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOM
JESITEIbHOCTH, B TOM YHCJIE TIPYU U3YYEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HAaHUSA N0 (HU3MKE B NPAKTUUYECKYIO 0OJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIE PEICHUS.

Pabora ¢ unpopmanueii:

BJa/IETh HABBIKAMM MOJyYEHUS MHPOpMAIUHN (U3HUECKOrO COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSATEIBHO OCYILIECTBIATh IOUCK, aHAJIW3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanuio WHGOpPMAIMU Pa3IuYHbIX BHIOB U (Popm
IpEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINY;

UCTIOIB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3aJad ¢ COONIIOIGHHEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepeKeHMs, TMpaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MMacHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOr0 COJAEpPKAHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3Hau€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUH, BEIOMpAsi ONTUMAIIbHYIO
(dopMy mpencTaBiaeHUs U BU3yaIu3aluu.

KoMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeiicCTBUS:
OCYIIECTBIATH OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOU
NEeSITEeNbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMii H  CMST4ath
KOH()JTUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHIWBUAYaJIbHOU
paboThI;

BBHIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JEHCTBHU C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJICHA KOJJICKTUBA,;

NPUHUMATh I[€IM COBMECTHOM  JEATEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 10 €€ IOCTHXECHHUIO: COCTABJIAThH IUIAH JAEHCTBUM,
pacrpenensaTh poid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXKJaTh pe3yJbTaThl
COBMECTHOU padOTHI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJIOr0 YYaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemiaraTb HOBBIE TIPOEKThI, OLCHUBATH HJAEHU C TIO3UIMA HOBHU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEIECHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOPaKEHUE, ObITHh HMHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JaCTH
GU3MKM M aCTPOHOMHH, BBIABJISATH MNPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIUIHMA B 001aCTH
(Gu3HUKHU, TOCTOSTHHO TIOBBINIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI NHTEJJIEKT:

J1aBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENbHOM  pedrexkcun  Kak — OCO3HaHUS
COBEpIIAEMbIX JICHCTBUM UM MBICIUTENBHBIX MPOILECCOB, HX PE3yJbTaTOB U
OCHOBAHMUIM;



UCIIONIb30BaTh MPUEMBI pe(IIEKCUH ISl OLIEHKH CUTYaIlH, BRIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TMPU aHaW3€e pPe3yIbTaTOB
NESATENHHOCTH;

IPUHUMATh ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrUX TpH aHAJIN3E PE3yIbTAaTOB
NeSITeNHbHOCTH;

NpPHU3HABATh CBOE MIPABO M MPABO APYTHX Ha OIMINOKH.

B mporecce qocTmKeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y O0O0y4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPE/ITOIaraloIIu N
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTUS COOCTBEHHOW IMOIIMOHATILHOMN cephl,
OBITh YBEPEHHBIM B CE0€;

caMOperyJIMPOBaHUs, BKIIOUYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHECHHSIM U MIPOSIBIISITh THOKOCTD, OBITH OTKPHITBIM HOBOMY;;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCIeXy, ONTUMHU3M, WHUIIMATHBHOCTh, YMCHHE JICHCTBOBAThH HMCXOAS M3 CBOMX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIOIEH CTIOCOOHOCTh MMOHUMATh AMOIMOHATBHOE COCTOSTHHE
IPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COITMATbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS
C IPYTUMH JIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IHPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpaxX pPoOjb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOU eI TEIbHOCTH JIHOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENeil:
MaTepHualibHasi TOUKa, MHEepIHaIbHas CHCTeMa OTCUETa, abCOMIOTHO TBEPI0E TEIO,
WJICaTbHBIN ra3, MOJIEIH CTPOCHHUS Ta30B, )KUAKOCTEHM W TBEPIABIX TEN, TOYCUHBIN
AIEKTPUYECKUN 3apsil PU pelieHnU PU3NUecKux 3a1ady;



pacro3HaBaTh (pu3nuecKkue SABiIeHUs (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSIMOJIMHEHHOE
IBU)KEHUE, CBOOOAHOE TMAajJeHHe TeJ, ABW)KEHHE 110 OKPY)XHOCTH, HHepLus,
B3auMoeicTBue Tei, Au(Py3usi, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIECHUH), TEIIOBOE
paBHOBecHE, UCHapeHHe, KOHJICHCAIMs, IUIaBJIEHUE, KPUCTAUIM3AIMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBILICHNUE JTABJICHUS I'a3a IIPU €ro HarpeBaHWU B 3aKPBITOM
cocyle, CBSI3b MEXKAYy IapaMeTpaMd COCTOSIHUSI Ta3a B  HM30IPOILECCaXx,
ANIEKTpU3aLUs TEN, B3aUMOCIHCTBUE 3apS/IO0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHHE, UCIONb3Ysl (PU3MUECKHE BEIUYUHBI:
KOOpJMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, Ccuia,
UMITYJIbC T€Ja, KUHETUYECKasl dHEeprusi, NOTCHIMAIbHAs dHEPIusi, MEXaHHu4ecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU MPaBWIBHO TPAKTOBATH
(Gu3MUeCKHil CMBICT HMCHOJIB3YyEMbIX BEJIMYMH, MUX OO0OO3HAUYECHHS M €IUHULIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIUYHHAMM;

OMKCHIBATh M3YyUEHHbIE TEIUIOBBIE CBOMCTBA TE€lI M TEIUIOBBIE SIBICHMUS,
UCTONb3ysl (U3NYECKHWE BEJIMYMHBL: JaBJIEHUWE Ta3a, TeMIeparypa, CpemaHss
KMHETUYECKAsl SHEPIUsl XaOTHYECKOI'0 JABMKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI 3Heprus, padbora rasa,
KO3 (OUIIMEHT TMOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUraTessi; NpU ONHCAaHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEJIWUYHH, WX
0003HAUYEHUS W COUHUIIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOLIUE JTAHHYIO
(U3MYECKYIO BEIIMUMHY C IPYTUMHU BEJIMYMHAM;

OINKCHIBATH U3YUYECHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJICHUA (TIPOIIECCHI), UCTONB3Ys (DU3NUYECKUE BEIMUMHBI: DJICKTPUUECKHUMA 3aps/,
ANEKTPUUYECKOE I0JIEe, HANPSKEHHOCTD MOJISI, MOTEHUUAJ, Pa3HOCTh MOTEHLINAJIOB;
Opy ONWCAaHUM MPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICH HCIOJIb3yEMbIX
BEIUYMH, UX OOO3HAUEHUA U EIUHUIIBI; YKa3blBaThb (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTMMH BETMUMHAMU;

AQHAIM3UPOBATH (PU3NYECKHE IMPOLIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3nyeckue
3aKOHBI U IIPUHIMUIIBL: 3aKOH BceMUpHOro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruHu, 3aKOH COXpPaHEHHUs HMIIYJIbCa,
OPUHLMUIT CYNEPINO3UIUNA CHJI, MPHUHIUI PABHONPABUS HHEPLHAIBHBIX CUCTEM
0TCY€Ta, MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEIECTBA, TIa30BbIE
3aKOHBI, CBA3b CpeIHEW KMHETHUECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoM, MEepPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOr0 3apsna, 3akoH KylloHa, HpW 3TOM pas3inyaTh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIMIBI JEHCTBUA MAallUH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX O€30MaCHOrO MCIHOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBIMIOJIHATh DKCIEPUMEHTHI 1O HCCIENO0BAaHUI0 (U3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmynupoBaTh TpoOJeMy/3amady W THIOTE3y Y4EeOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUWS, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIISAThH NMPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
3TOM BBIOMpPAaTh ONTHMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIEC
METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHN;

UCCIIeIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKcupoBaTh pPE3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEJIUYMH B
BUJIE TAaOIUI U TpaUKOB, I€TaTh BEIBOJBI IO pE3yJIbTaTaM UCCIEI0BAHNUS;

coOro1aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
pamMKax y4yeOHOro SKCIEepUMEHTa, Y4eOHO-MCCIEIOBAaTEIbCKOW U IPOEKTHOM
JESITENHOCTA C WCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOHCTB U J1aOOpaTOPHOIO
000Opy10BaHUS;

pemath pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHOW (DU3MYECKONW MOJIETBIO,
UCTOIb3Ys (PU3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3aauu
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIACHATH (DU3HUECKHE BEIUYHUHBI U (POPMYIIHI,
HEOOXOIUMbIE NIl €€ pPEelleHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH PEAJTbHOCTh
MOJTyYEHHOT'0 3HaYeHUSI PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTMUYECKH HEPOTHUBOPEUUBYIO
LENOYKY pacCyXIECHHIl C ONOpOl Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
dbusznvecKue sIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEHIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIIH
U TpEeJCTaBlIeHUs Y4eOHOM M HAy4YHO-NOMYJISIpHOW MH(OpMaLUH, MOIYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIy4aeMyto HH(OpMaIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE NPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJISl COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEU CPELE;

pabotath B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLUAJIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYNIbL, PAIMOHAIBHO paCHpeNensiaTh OO0S3aHHOCTU U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJI€KBaTHO OLIEHUBAThH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIIEHUE pacCMaTPUBAEMOM POOJIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh C(POPMUPOBAHHOCTH Y 0OYHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb M MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JAESITEIIBHOCTU JIOJCH, 1eIOCTHOCTh U EIUHCTBO
(bu3nIecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJEIICH:
TOUEYHBIN ANEKTPUUECKUH 3apsiil, JIyd CBETa, TOUEUHBIM UCTOUYHHMK CBETA, s/iepHas
MOJIETIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sijpa NP PEIIeHUH (PU3NYECKUX
3ajad;

pacro3HaBaTh (pU3MYECKUE SIBJICHHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJEWCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi MHAYKIUSA, JEHUCTBUE MArHUTHOIO TIOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsl]l, JEKTPOMATHUTHBIE KOJEOaHHS U
BOJIHBI, MPSIMOJMHEHHOE PpACIpOCTPAHEHUE CBETa, OTPaKEHUE, NpPeIOMIICHHE,
uHTeppepeHims, Audpakiuus W MOJSpHU3alvs CBeTa, JIUCIIEPCUsl  CBETa,
doroanexTpuaeckuit 3gdekt (hoTodddeKT), CBETOBOE NaBIeHNE, BOSHUKHOBCHHE
JUHENYaToro CIeKTpa aroMa BOJOPOJAa, E€CTECTBEHHas U HCKYCCTBEHHas
PaAMOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATrHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PAa3IM4YHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TPOLIECCHI), MCHOJb3Yysl (DU3UUECKHE BEIUYUHBI:
ANEKTPUUECKUI 3apsjl, cujia TOKA, DJIEKTPUUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIIAs CHila, padoTa TOKa,
UHAYKIUS MarHuTHOro mnoss, cuia Awmmepa, cwia JlopeHlla, MHAYKTUBHOCTh
KaTYIIKW, SHEPTHsl AJIEKTPUUYECKOrO0 U MArHUTHOrO IMOJEH, NMepuoJ M 4YacToTa
KoseOaHuii B KojiebaTeNbHOM KOHTYpe, 3apsii M Ccuila TOKa B IpoIecce
FapMOHMYECKHUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKYCHOE pacCTOSHHUE U
ONTHYECKasl CHUJla JIMH3bl, MPU ONMHCAHUM MPAaBUIBHO TPAKTOBaTh (PU3HUECKHUI
CMBIC]I HCIOJIb3YEMBIX BEIMYUH, MX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIOUIME JIAaHHYI0 (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh HW3y4YEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HUCIOIb3YsI
¢bu3nYecKkre BEIWYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETa, SHEPTUS U UMITYJIbC (OTOHA, IIEPUOJI TIOJTypaciiaia, SHEPTUs CBI3U
aATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCIIONIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAaHHYI0 (U3MUYECKYIO BEIWYWHY C JPYTMMH BEJIUYMHAMH,
BBIYHCIISATH 3HAUCHUE (PU3NYECKON BETUUYHUHBL;

AHATM3UPOBATH (PU3UUYECKHUE TMPOIIECChl W SBIICHUS, UCTONB3YsS (Pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKoH OMa, 3aKOHBI TIOCTIEAOBATEIILHOTO U MapalIeTLHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[oymns—JIeHma, 3aKOH BIEKTPOMAarHUTHOM
WHAYKIIMHU, 3aKOH MPSMOJIMHEHHOT0 PaciupOoCTPaHEHHs CBETA, 3aKOHBI OTPaKCHMUSI
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUe DiHImTeHa M pororddekra,
3aKOH COXPAaHCHHS JHEPTUH, 3aKOH COXPAHCHHS MMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHUsI MAaCCOBOI'0 4ucia, mocryiaTtel bopa,
3aKOH PaIMOAKTUBHOIO pacmajia, Mpu 3TOM pa3indyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHWE U YCIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpe/IeNIATh HAIIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOT'O TTOJIS TTPOBOJTHHAKA
C TOKOM, cuJjIbl Ammepa u cuibl JlopeHna;

CTPOUTh W OMNHKCHIBATh H300pPaKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0MU;

BBITIOJIHATD OKCIEPUMEHTBI TI0 MCCIECIOBAaHNUI0 (U3UYECKUX SBICHUN H
NIPOIIECCOB C MCIOJB30BAaHMEM TPSIMBIX M KOCBEHHBIX M3MEPEHHUM: TPU STOM
dbopMmynupoBaTh mpobiaemMy/3amady W THUNOTE3y YYeOHOrO0 OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT H
(bopMyIHpOBaTH BHIBOABL

OCYHIECTBIISAThH MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIMYUH, TIPU
ATOM BBIOMPATh ONTUMAJBHBIN CHOCOO W3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OPSIMBIX HU3MEPEHHI: TpPH HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJC TAOIUIl U
rpaduKoB, AIaTh BBIBOABI ITO pE3yJbTaTaM UCCIICIOBAHMS;

coOIr01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEAOBAHUIN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIBCKOW W IMPOCKTHOU
JEATENHbHOCTH C MCIIONB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemarb pacu€THble 3a7auyd C SIBHO 3aJlaHHOM (DU3HUECKOW MOJENblo,
UCTIONB3YsI (U3MUECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOMMbIE NIl €€ pEelleHUs, MPOBOAUTH PAcU€Thl M OLICHUBATh PEaTbHOCTh
NOJyYEHHOI'0 3HAaUeHHsI (PU3NUECKON BETMUUHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYXXICHUM C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHNUS;

UCMOJb30BaTh  MpPU  pPEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEACTaBIICHUS y4eOHON U HAYYHO-MOMYJISIPHON HH(OpPMAINH, MOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOIYyYaeMy0 HH(HOPMALIHIO;

OOBSCHATh MNPUHLMIIBI JEHCTBUS MalUMH, HOPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh YCIOBUS UX O€30MAaCHOTO UCMOIb30BaHUS B MOBCEAHEBHON
KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJA POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOILIECCOB OKPYKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHON >XHU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
yCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TpYyHNbl, PAUUOHAIBHO paclpeeisTh OO0SI3aHHOCTH M
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJCKBATHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIIBI B PEILIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne ni/m P KonTpoabnbie | IIpakTnueckue (1upp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PUZUKA U METO/bI HAYYHOI'O ITIO3HAHUSA
bu6nmorexa [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O MO3HAHMS 2 0 0 hitps-//m.edsoo.ru/7f41b{72
Hroro no pasgeny 2 0 0
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 0 0 buomorexa [OK
https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
. 0 0
22 Auaiica ! https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps+//m.edsoo.ru/7f41b{72
HToro no pazaeny 18 1 1

Paszpen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 0 0 bubnnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6nuorexa LIOK
3.2 O 10 0 0
CHOBBI TCPMOIMHAMUKH https://m.edsoo.ru/7f41bf72
13 ArperaTHbIE COCTOSIHHSI BEIICCTBA. 5 1 1 bubnmnoreka [JOK

@da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72




Hroro no pasneny

24

1

Pasnea 4. QJJIEKTPOANMHAMUKA

bubnuorexa LIOK
4.1 JneKTpocTaTHKa 10 0 https://m.edsoo.ru/7f41bf72
49 [locTostHHBIN neKkTpudecKnii TOK. Toku B 12 | bubnmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pasgeay 22 1
Pe3epBHOE Bpems 2
OBUHIEE KOJIMYECTBO YACOB 11O 68 3

ITPOI'PAMME




11 KJIACC

KoaunuectBo yacon DJIeKTPOHHBIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabusie | IlpakTuyeckue (mudpp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
1 MarunuTHoe noje. DIeKTpOMarHuTHast 1 | 3 bu6mmoteka [IOK
' WHIYKLAS https://m.edsoo.ru/7f41c97¢
Hroro no pa3neny 11 1 3
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eckue U 31€KTPOMarHUTHHIE 9 0 | bubnmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
bubmmoreka [IOK
2.2 M 1 0
€XaHUYECKHE U JIEKTPOMATHUTHBIE BOJIHBI 5 hitps:/m.cdsoo.ru/T41c97c
bubnuorexa LIOK
23 Onritica 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pa3neny 24 1 4
Pa3aexn 3. OCHOBBI CHIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OcHOBBI crielIMaNbHONU TEOPHUH 4 | 0 bubnuorexa [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
HToro no pazaeny 4 1 0
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmmoreka [IOK
. 0 0
4.1 DJIEMEHTHI KBAHTOBON ONTUKHU 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 0 0 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE SApPO

0

0

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro mo pasgeay

15

0

0

Pasnea S. JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHN

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 1 0 ngg;ﬁf;;grouﬁﬂlcwc
Hroro nmo pasgeay 7 1 0
Pa3gen 6. OBOBLIAIOIIEE IOBTOPEHUE
6.1 Oo6o06mraromiee TOBTOPEHHE 4 0 0 ngﬁ;if;;gﬁ?ﬂlcg%
HToro no pa3zaeny 4 0 0
PezepBHoe Bpems 3 0 0
OBHIEE KOJIMYECTBO YACOB 110 68 4 -

ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

®duswnka, 10 xknace/ Mskumes I'.51., byxosue b.b., Corckuit H.H. ox
penakmueit [lapdhenrreBoit H.A., AkiinoHepHOe 00IIECTBO
«M3narenscTBO «IIpocBemieHney;

®usuka, 10 xknacc/ Msxumes I'.4., [TerpoBa M. A., Ctenanos C.B. u
npyrue, OOIIECTBO C OIPAaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODAY;
AxnmonepHoe obmectBo «M3aarenbcTBO «IIpocBemienney;

®usuka, 11 xkmace/ Msxkumes I.JI., byxosues b.b., Hapyrun B.M. niox
penakuueit [TapdpentoeBoit H.A., AkiinoHepHoe 00I1eCTBO
«M3narenscTBO «lIpocBerenue;

®duswmka, 11 knacc/ Mskumes I'.41., [TerpoBa M.A., Yronsaukos O.C. u
npyrue, OOIIecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODAY;

AxnmonepHoe obmiectBo «3marenscTBo «IIpocBemieHue.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Innos H.®. ®usuka 10-11 kimace. Meroguueckoe nocooue. MockBa,
N3narensctBo "l[IpocBemenue” 2020;

Kunkosa JK.H. Meroauueckue pekoMeH1auu K yaeOHnkam "dusnka
10 xmacc" u "®dusuka 11 xnacc" Mocksa M3xarenscTBo

«[Ipocsemenune» 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

N PECYPCBI CETU HHTEPHET

https://vpok.pd/library/fizika internetresursi_dlya izucheniya shkolnoj pro 070909.html

https://pandia.ru/text/78/189/35779.php

https://infourok.ru/biblioteka/fizika/type-55




https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-

klass

https://ypok.pd/library/fizika internetresursi_dlya izucheniya shkolnoj pro 070909.html

https://nsportal.ru/sites/default/files/2020/04/26/tsifrovye obrazovattsifrovye obrazovatelny

e resursy k urokam fiziki 11 kl.docelnye resursy k urokam fiziki 10 kl.doc

https://efizika.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 487335726471474211034024297916462361476713766801
Brnageney Mansueea HaTanss BacuneeeHa

OeicTevTened C 21.08.2023 no 20.08.2024



http://www.tcpdf.org

		2024-01-26T16:16:13+0500




