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HOACHUTEJIbBHAA 3AIINCKA

[Tporpamma mo ¢u3uKe Ha YpOBHE CpPEIHEro 00Iero oopa3oBaHus MOrOTOBICHA HA OCHOBE
OI'OC 000 (Ilpuxaz Munnpocsemenuss Poccun ot 17.05.2012 r Ne 413 ¢ u3MeHEHUSIMU OT
12.08.2022 ITpuxaz Ne 732, ®OII OOO, yreepxaéunoi ITpukazom Munnpocsemenus Poccun ot
18.05.2023 Ne371, Konuenuuu npenogaBanus ¢usuku B Poccuiickoit denepanuu (yrBepxaeHa
pacniopsbkenuem I[lpaButensctBa Poccuiickoit ®denepanun ot 9 ampenss 2016  Ne 637-p),
denepanbHOl pabodveld TPOrpaMMbl BOCIUTAHHS, C YYETOM pacHpelesIEHHBIX IO KJlaccam
MPOBEPsIEMbIX TPEOOBAHUH K pe3ylbTaTaM OCBOSHHUS OCHOBHOH 0Opa3oBaTEIbHON MPOrpPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHusI.

[Iporpamma 1o ¢u3uke 0a30BOTO YPOBHS Ha YpPOBHE CpeIHEro oO0miero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOU
obOpasoBatenbHON TIporpammel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yu€tom deneparbHON
paboyeil mporpaMMbl BOCIIUTAaHUSI U KOHLENIUHU MpenogaBaHus yueOHoro npeamera «Ousnka» B
oOpa3oBaTeNnbHbIX  opranuzanusx  Poccuiickoiri ~ @exnepanuu,  peajn3ylOUIMX  OCHOBHBIE
o0pa3oBaTeNIbHbIE TPOrPAMMBI.

Copep:xaHue MporpaMMbl 1Mo (pU3MKE HANpaBJIEHO Ha (JOPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOydaromuxcst 10—11 xiaccoB npu oOydyeHun ux Qusuke Ha 6a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-ESITeTbHOCTHOrO noaxoAa. [IporpaMma no ¢usmke COOTBETCTBYET TPEOOBaHUIM
OI'OC COO Kk mIaHMpyeMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANPEAMETHBIM pe3yibTaTam
oOyueHusi, a TaKKe yYUTHIBAET HEOOXOIUMOCTh pealn3alui MEXIPEAMETHBIX CBsI3el (U3MKU C
€CTECTBEHHO-HAY4YHbIMHU Y4eOHBIMH IpenMeTaMu. B Heil onpenenstorcs OCHOBHBIE €I U3yUEHHS
(¢bu3MKM Ha ypoBHE CpefHero oOiiero oOpa3oBaHMs, MJIAHUPYEMbIE Pe3yNbTaThl OCBOEHUS Kypca
(M3UKH: TUYHOCTHBIC, METANIPEAMETHBIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

e [JIaHUpPyEMble PE3yIbTaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypPOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO roJlaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «dusnkay no rogam oOydeHusl.

Odu3rka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOIbI, BHICTYyIAsl B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTEMY 3HAaHUN 00 OKpYKaloleM MHpE.
HIkonpHBINA Kype (PU3UKH — CHCTEMOOOPA3YIOIHIL ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JISKAaT B OCHOBE IPOIECCOB M SIBICHUN, M3ydaeMbIX XHMHEH,
ouosorue, pusmdeckoil reorpadueit 1 actpoHomueil. Vcrnonap30BaHue U aKTUBHOE MPUMEHEHHUE
(bu3nuecKux 3HAHUU ONIpENeNsIeT XapakTep M pPa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTrWil B cdepe
SHEPreTUKHU, TPAHCIOPTA, OCBOCHMS KOCMOCA, IOJYyYEHUs] HOBBIX MaTEpPUAIIOB C 3aJaHHBIMHU
cBoiicTBamu u aApyrux. M3ydyenue Gpusmku BHOCUT OCHOBHOM BKJIa B (JOPMUPOBAHUE ECTECTBEHHO -
HAayYHOM KapTUHBI MHpa oOydarouuxcs, B GOpMHUPOBAHHWE YMEHUN MPUMEHSTh HAYYHBIM METO
MO3HAHUS TPU BHIMOJIHEHUH UMY y4eOHBIX UCCIIEIOBAaHUI.

B ocHOBy kypca (u3HMKU IS yPOBHS CpeaHEro o0Iero o0pa3oBaHus MOJOXKEH P UIACH,
KOTOPBIE MOKHO PacCMaTpHUBaTh KaK IPHUHLUIIBI €0 OCTPOCHUS.

Hoes yerocmnocmu. B COOTBETCTBUU C HEHl KypcC SIBISIETCS JIOTHYECKHU 3aBEpPIIEHHBIM, OH
COJICPKUT MaTepuall M3 BCEX DPa3/eNoB (PU3MKH, BKIIOYAET KaK BOIPOCH KIACCHUYECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBeTCTBHM C Hell MaTtepuan Kypca GpU3NKH 0OBbEIMHEH BOKpPYT
¢u3nueckux Teopuid. Benymum B kypce siBiisieTcst GoOpMUpOBaHKE MPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MAaT€pPHH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuszanusi IpeanoiaraeT MCIOJIb30BaHUE TI'yMaHUTAPHOTO
noTeHIHana GU3NYECKON HAYKH, OCMBICIICHHUE CBSI3M Pa3BUTUS (PU3UKU C pPa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMH TPOOIEMaMH.

Hoes npuxnaomnoti nanpaenrennocmu. Kype GHU3UKN mpennojaraeT 3HaKOMCTBO € HIIMPOKUM
KPYroM TE€XHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss IMOCPEACTBOM BBEJCHMS 3JIEMEHTOB COJEp)KaHuf,
MOCBSIMIEHHBIX SKOJOTUYECKHM Tpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU W TEXHOJIOTHH, a TakKe 0OCYXAECHUS MpOoOJIeM PalMOHAIBHOTO MPUPOAOTIOIH30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha ypOBHE CpEeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCSL  (pU3MUecKue Teopun ((POpPMHUPOBAHHE TMPEICTABICHHA O CTPYKType MOCTPOCHHS
¢usnveckoit Teopuu, poiu (QyHIAMEHTAIBHBIX 3aKOHOB M TPHHIMUIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O TPHUPOJE, T'PAaHHUIAX MPHUMEHUMOCTH TEOPHH, ISl OMHCAaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CuCTeMHO-IIeSITETFHOCTHBIN TTOAX0 B Kypce (PM3HMKH peamu3yercsi Ipexkae BCEro 3a CUéT
OpraHu3alliyi SKCIIEPUMEHTAIFHON JedaTeNnbHOCTH oOydaromuxcs. s 6a30BOro ypoBHSI Kypca
(U3MKK — 3TO WCIIOJB30BAHUE CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaToOpHBIX pPabOT, KOTOpBIE B TMporpamMMme 1Mo (QU3NKE OOBEIWHEHBI B OOIUN CIHCOK
YUECHHUYECKUX TPAKTHUECKUX paboT. BrlieneHne B yKkazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MIPOBOJIUMBIX TSI KOHTPOJISI M OLIEHKH, OCYIIECTBIIIETCS YIaCTHHKaMH 00pa30BaTEILHOTO MpoIiecca
UCXOJsl U3 OCOOCHHOCTEW TIUIaHMpPOBaHWS M OCHalleHus kabunera @usuku. [lpu sTOoM
o0ecrieunBaeTcsi OBJAJIEHHE OOYYAIOMIMMHUCS YMEHHSIMH TIPOBOJWTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKMX BEJIWYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHue yaensieTcs peuieH!I0 pacuéTHRIX U KaueCTBEHHBIX 3a1ad. [lpu stom ans
pacuéTHBIX 3aJady TMPUOPUTETOM SIBIIAIOTCS 33Ja4d C SIBHO 33JaHHON (U3NYECKOW MOJEIBIO,
MO3BOJISIFOIIME PUMEHSTh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fielna Kypca, Tak
Y UHTErpupys 3HaHUS U3 pa3HbIX pa3fenoB. s KayecTBEHHBIX 3a7ad MPHOPUTETOM SIBISIOTCS
3a/laHUsl Ha OOBSCHEHUE MPOTEKaHUS (U3UUYECKUX SIBICHUU U MPOLECCOB B OKPY)KAIOIIEH >KU3HHU,
TpeOytorire BbIOopa GU3NYECKOM MOIEIH ISl CUTYalluH NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu @I'OC COO k MaTepUaIbHO-TEXHUIECKOMY 00ECIICYCHHIO
y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca (PM3UKH Ha YpPOBHE CpenHero oodmiero oOpa3oBaHUS
JIOJI’KEH U3Y4aThCsl B YCIIOBUSIX MPEAMETHOTO KabrHeTa GU3UKH WIH B YCIOBUSIX HHTETPUPOBAHHOTO
KaOuMHEeTa MpeIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B kabuHere (GU3MKK JODKHO OBITH
HeobOxouMoe TabopaTopHOe 000pYAOBaHUE ISl BHIIIOJIHEHUS YKa3aHHBIX B MporpamMmme 1o pusuke
YUYEHUYECKUX MPAKTHUECKUX padoOT U JEMOHCTPALMOHHOE 000y I0BAaHUE.

JleMoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCI B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAJbHONH JOCTATOYHOCTH W OOECHEeuMBaeT IMOCTAHOBKY MEPEUYHCICHHBIX B IporpamMme o
(¢u3MKe KIIOYEBBIX JEMOHCTpallMid M MCCIENOBAaHUS M3y4aeMbIX SIBICHHUH U TPOIIECCOB,
SMIOUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaboparopHoe 0060pyAOBaHUE AT YICHUUYECKUX MPAKTUUYECKUX padboT hopMUpYETCs B BUJIE
TEMaTHYECKHX KOMILJIEKTOB U 00eCTIeYMBaETCs B pacuéTe 0THOTO KOMIUIEKTA Ha IBYX 00yUYaroIINXCs.
Tematnueckue KOMIUIEKTHI JabOpaTOpPHOTO OOOpPYIOBaHUS JOJDKHBI OBITH TMOCTPOEHBI Ha
KOMIIJIEKCHOM HCHOJb30BAaHUHM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHAE HU(POBBIX TaOOPATOPHIA.



OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 0011eM 00pa30BaHUM SBIISIOTCS:

(dopmMupoBaHHue HHTEpECA U CTPEMIICHHUS 00yJYaroIMUXCs K HAYYHOMY U3Y4EHUIO TIPUPO/IBI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUM O HAYyYyHOM METOJE TMO3HaHus ©  (popMupoBaHHE
UCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3yUeHHs] OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHE YMEHUN OOBACHATH SBJICHUS C HCIOJIb30BAaHHEM (M3NYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEeIbCTB;

(hopMupoBaHHE MPEJICTABICHHUH O POJIH (PU3UKH IS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTiokeHHe JTHX [esel oOecreunBaeTcsl pelmieHHeM CIEAYIOIMX 3afad B IpoIecce
M3y4YeHUs Kypca (U3UKU HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HAHUNW 00 OO0mMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHUAX, BKIOYAs MEXaHUKY, MOJIEKYJISPHYIO (U3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKY;

(hopMHpOBaHHE YMEHUN PUMEHSATh TEOPETUUECKUE 3HAHUS JUISl OOBSICHEHUS (PU3UUECKHUX
SBJIGHUH B MPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOO0B PELICHUS PAa3IMYHbIX 3aj[ay C SIBHO 3aJaHHOM (DHU3HUECKON MOJIENbIO,
3aj1a4, MOJPa3yMeBAIOIINX CAMOCTOSTEIbHOE CO3JaHie PU3NIECKON MOJENH, aleKBaTHON
YCIIOBUSM 3a]1a4H;

NOHMMaHUE (PU3NYECKUX OCHOB M MPHHLMUIOB AECHCTBUS TEXHUYECKUX YCTPOWUCTB M
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAZICHUE METOJIaMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHMS U TNPOBEICHHUS (DU3NYECKUX
IKCIEPUMEHTOB, aHAIN3A U UHTEPNpPETaluU MHPOPMALMH, ONPEIENIeHUs JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIIOBUW U1l Pa3BUTUS YMEHUW MPOEKTHO-KCCIEIOBATENBCKOM, TBOPUYECKON
NeSTeIbHOCTH.

Ha w3ydenune ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpEIHEro OOIIero 0Opa3oBaHUS
oTBoauTcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Ipennaraemselii B mporpamme no (Gpusuke nepedeHs J1abopaTOPHBIX U MPAKTUYECKUX padoT
SIBJIIETCS PEKOMEHJIOBAaHHBIM, YUUTENb JAENAeT BHIOOP MPOBEACHUS JIAOOPATOPHBIX Pa0OT U OMBITOB
C Y4€TOM MHAMBUAYAIbHBIX 0COOCHHOCTEH 00yJarOInXCsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Paszpnen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS
®usuka — Hayka o npupone. Haydnele MeToIpl MO3HAaHMSA OKpykarouero mupa. Poms
HKCIIEPUMEHTA U TEOPHUH B MpoIlecce MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (pr3uKe.
MonenupoBanue (usndeckux siBICHUW M mpolieccoB. Hayunblie rumotessl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.
Ponpr u mecro ¢uszuku B GOPMUPOBAHWM COBPEMEHHOW HaydyHOW KapTHHBI MHUDPA, B
MPAKTUYECKOU JAEATEIBHOCTH JIFOACH.
Jlemoncmpayuu



Amnanorossie 1 TU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JTATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe JBHkeHHE. OTHOCUTEIBHOCTh MEXaHUUECKOTo JBMKeHus. Crucrema oTcuéra.
Tpaexropust.

[lepemenienue, CcKOpocTh (CpemHSAsI CKOPOCTh, MI'HOBEHHass CKOPOCTb) M YCKOpPEHHUE
MaTepuaIbHOM TOYKM, MX MPOEKIIMU Ha OCH CHCTeMbl KoopauHaT. CioKeHHe NEepeMElICHUH U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABMXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MepEMEIICHUSI MaTePUATbHON TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueiinoe aBrmxkeHue. JBrKeHHE MaTepUATbHOM TOUKH MO OKPYKHOCTH C TIOCTOSTHHOM
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHass ckopocTh. [lepuoa u yactota oOparieHusl.
[LleHnTpOoCTpeMHUTENBHOE YCKOPEHHUE.

TexHuueckre ycTpoWCTBAa M MPAKTHYECKOE MPUMEHEHHUE: CIHIOMETp, ABUKEHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE NTEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILTFOCTPAIIMS] KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKCHUS.

[IpeobpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Ha6nronenue aemxenus teia, OpOIeHHOTO MO/ YTJIOM K TOPU30HTY M TOPHU30HTAIHHO.

N3mepenue yckopeHHst CBOOOTHOTO MaeHHUSL.

HamnpaneHnne ckopocTH Npy IBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBHKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIY MYyTSAMH, IMPOMICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbBIE
paBHbIE TPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JIBYKEHHUU C HAYaJIIbHOW CKOPOCTBIO, PAaBHOM
HYIIIO.

N3yuenue nBUKEHUs MAPUKa B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutenbHocTH ["anmuiies. IlepBoiii 3akoH HproToHa. MHepuuanibHbIE CUCTEMBbI
oTcuéra.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akod HeroToHa A1 MaTepuaibHON
Toukd. Tpetuil 3akoH HproTOHA /17151 MaTepUalIbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokos, ckoibkeHus, kadenus). Cumna tpenus. Cyxoe tpenue. Cuna
TPEeHUsI CKOJbKEHHUs W cuia TpeHus mnokos. Koaddunuent tpenus. Cuna CONMpOTHBICHHUS MpPU
JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

[TocTynarensHoO€ U BpalaTenbHOE JBUKEHHE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CUJIBI OTHOCHTEIIFHO OCH BpalicHu. IIneyo cuabl. YciaoBus paBHOBECHUSA TBépI[OI‘O
TCIa.



TexHuueckue yCTpOHUCTBA M NPAKTUYECKOE NPUMEHEHUE: TMOAIMIMUITHUKK, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AeopMaIium.

HeBecomocts. Bec Terna npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHS.

VYcnoBust paBHOBecHs TBEPAOTO Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nsuxenust Opycka o HaKJIOHHOW TJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH CHJI YIIPYrOCTH, BO3HHMKAIOIIUX B TMPYKUHE M PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TeJla, MMEIOIIErO OCh BPALEHUS.

Tema 3. 3akonbl COXpaHeHUs 8 MEXAHUKE

NmMnynbc mMaTepralbHOW TOYKHU (Tea), CHCTEMBl MaTEePHAIBHBIX ToueK. MMmymbCc Cuiibl U
W3MEHEHNEe UMITYJIbCa TeJla. 3aKOH COXPaHEeHMs UMITybca. PeakTuBHOE NBMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckass sHepruss martepuanbHOM Touku. Teopema 00 H3MEHEHHMM KHHETUYECKOU
SHEPIUH.

[TorenumaneHas sHeprus. [loTeHImanpHas HEPTrUs ynpyro AehOPMHUPOBAHHOW TMPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple M HENOTEHUHUATIbHbIE CUJIBL. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA M IPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOMNEp, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIbIO JABYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3U pabOThI CHIIBI C K3MEHEHHMEM MEXaHWYeCKOW SHEepPTruu Teja Ha IpuMepe
pacTsKEHHUS PE3UHOBOIO JKIyTa.

Pa3nen 3. MoaekyisipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnoévt MONEKYNAPHO-KUHEMUUECKOU MEeOpUU
OCHOBHBIE TOJIOKEHUS MOJEKYIIPHO-KMHETUUYECKOW TEOPHHM M MX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe apwxkenue. Juddysus. Xapakrep IBUKEHHUS U B3aMMOAEHCTBUS YaCTHIl BELECTBA.



Mopnenu cTpOeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mojenei. Macca u pazmepsl MoJiekyi. Konnuectso BemectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana remneparyp Lenscus.

Mopnens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUUECKON TEOPUH
UJIEANIHOTO Tra3a. AOCOJIIOTHAs TeMIepaTypa Kak Mepa CpeJHEN KHHETUUECKON SHEPIUH TEIJIOBOTO
JNBHKeHUs yacTul rasa. Illkama remneparyp Kenpuna. ['a30Bble 3ak0HBL. YpaBHeHHEe MeHeneeBa—
Knaneiipona. 3akon [lanbrona. M3ompoiieccsl B UACAIBHOM Ta3e € MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ paduueckoe npencTaBieHNe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIONIME IHCKPETHOE CTPOCHHME BemIecTBa, (ororpaguu  MOJIEKyl
OPraHNYEeCKUX COCTMHECHUMU.

OneITl 10 AUPPY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, UJUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Ompenenenre Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEHHI 00BhEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y [TapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocroebl mepmoounamuku

TepMonuHamuyeckass cucrema. BHYTpeHHsisi SHeprusi TEPMOAMHAMHYECKOM CHCTEMBI U
criocoObl €€ m3MeHeHus. KommuecTBo TermuoTsl W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
HJeaNbHOTO ra3a. Buael Temsonepenadyn: TEIUIONMPOBOJHOCTh, KOHBEKIUS, U3IydeHHUE. Y IeIbHAs
TEITOEMKOCTD BellecTBa. KoJIMuecTBO TEMIOTHI MPH TEIUIONEepeaaye.

[Tonsite 06 aguabatHom mpoiecce. IlepBolit 3akoH TepmoauHamMuku. [IpumeHeHue nepBoro
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. I'paduueckast uHTepnperanust padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh NpoIieccoB B MPUPO/IE.

TemnoBeie mamunbl. [IpuHnunel geicTBus TeroBeix MamuH. [IpeoOpa3oBanus sHepruu B
TEIUIOBbIX MamuHax. KoadduuueHT mone3noro aeicTBus TeraoBoi mamuHbl. [{ukin KapHo u ero
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOTUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHneHnune BHyTpeHHEH SHEPTUU Teja MPU COBEPIICHUU PabOThI: BEUIET MIPOOKH U3 OYTHIIKU
MoJ JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue dpupa B JIATYyHHON TpyOKe NyTéM TpPEHUS
(BH1€0IEMOHCTpALHS).

N3meneHnne BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OMBIT ¢ BO3AYIITHHIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanue u KoHaeHcanwus. Mcmapenue u kumeHue. AOCOTIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO3/AyXa. HacwlleHHbIM map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTb
TEMIIEPATYPbl KUIIEHUS OT JAaBJICHUS.

Teépnoe Tenmo. Kpucrammmueckue u amopdubie Tesna. AHU30TPONHS CBOMCTB KPUCTAJUIOB.
Kunxue xpucramisl. CoBpeMeHHble MaTepuaibl. [naBnenue u kpucramumsanus. Y aeabHas TerjaoTa
miasnenus. Cyoaumarus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckue YCTpONHCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH NOJYyYEHHs] COBPEMEHHBIX MaTEpUaIoB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U MJIaBiIeHMs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznea 4. DuexkTpoanHammuka

Tema 1. Dnekmpocmamuka

OnekTpu3anus Tea. DIeKTpudecKui 3apsa. [[Ba Buna snexrpudeckux 3apanoB. [IpoBoaHuky,
JURJIEKTPUKYU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO 3aps/ia.

B3aumopericteue 3apsnoB. 3akoH Kynona. TodeuHbli 37€KTpUUECKUI 3apsil. DIEKTPHUIECKOE
nosne. Hanpsoxk€HHOCTh 3nexkTpuyeckoro mnoJid. IIpuHmun cynepno3unuy 3JIEKTPUYECKUX IOJIEH.
JInHuM HaNPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaboTa cun snexrpocratudeckoro noJst. [lorenmuan. Pasnocts motennuanos. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATHYECKOM MoJ€e. J(uanekTpudeckas IpOHULAEMOCTb.

OnekrpoéMkocTb. KoHaeHcaTop. DIJEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOICTBA M NPAKTUYECKOE NPUMEHEHUE: BIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHUE 3JIEKTPONpPHOOPOB, KOHAEHCATOP, KOMHUPOBAIBHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

VYCeTpoiCTBO U MPUHLMIT JEHCTBUSA 3IEKTPOMETPA.

B3aunmMojelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JIE 3aPSLDKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUYeCcKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIIA/M IUIACTUH, PACCTOSHUSA
MEXKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPa.



Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUSA CYIIECTBOBAHUS AIEKTPUUECKOTO ToKa. Mcrounnku Toka. Cuia
TOKa. [I0CTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma ai1s ygacTka LETH.

DNEKTPUUYECKOE CONPOTHUBIIEHUE. Y AE€IbHOE CONPOTUBIIEHHUE BemecTBa. [locienoBarenpHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIAasl CUJla U BHYTPEHHEE COINPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma Jyid
MOJTHOM (3aMKHYTOM) 37eKTprieckoil nenu. KopoTkoe 3amMbIikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJUIOB OT
temiieparypbl. CBEpXIIpOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MpUMeECHas! TPOBOAUMOCTH MOJIYIPOBOIHUKOB. CBONCTBa
p—n-niepexona. [lonynpoBoAHUKOBBIE IPUOOPBHI.

DneKTpUYecKuii TOK B pacTBOpax M pacijlaBaX »JJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexkTpuyecknii TOK B ra3ax. CaMOCTOSTENBHBIM U HECAMOCTOSTENbHBIN pa3psan. MoiHus.
[Tna3zma.

Texnuueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHUE: aMIepMeTp, BOJBTMETp, PEoCTar,
MCTOYHUKHU TOKa, DJIEKTPOHArpeBaTeIbHble IPUOOPHI, SIEKTPOOCBETUTENIbHbBIE TPUOOPHI, TEPMOMETP
COMPOTHBIICHUS, BAaKyyMHBIH THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN IHOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAN
MIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMmenanHoe coeIMHEHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HNIEKTPOJABWXKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue snextponausa.

MexnpeaMeTHbie CBSI3H

W3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 10 Kiacce OCYHIECTBISIETCS C Y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMU MaTeMaTUKU, OMOJIOTUH, XUMHH, reorpaduun
Y TEXHOJIOTHH.

Mesicnpedmemuule noHsimus, CBI3aHHBIE C U3yYEHHEM METOIOB HAYYHOTO TIO3HAHUS: SIBIICHUE,
Hay4yHbId (pakT, rumnores3a, Qu3MyUeckas BENWYHHA, 3aKOH, TEOPHS, HAOIIOJCHHE, SKCIIEPHUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelieHHE CUCTEMbl YpaBHEHHH, TnHeHas QyHKIM, Tapadoia, rumnepooia, ux
rpaduKd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKUIMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAESCTBO, BEKTOPHI U UX MPOEKIIUU Ha OCH KOOPIUHAT, CJI0KECHUE
BEKTOPOB.

Buonoeusn: mMexanudeckoe IBW)KEHHE B KMBOHM mpupoae, muddysus, ocmoc, TemioooMeH
KHUBBIX OPTaHWU3MOB (BUJBI TEIJIONEpEayd, TEIIOBOE PABHOBECHE), DJIEKTPUUYECKHE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: DACKPETHOE CTPOCHME BEIECTBA, CTPOEGHHE aTOMOB M MOJEKYJN, MOJb BEIIECTBa,
MOJISIpPHAsI Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U Ta30B, HIIEKTPUUYECKHE CBOWCTBA
METaJUIOB, SJEKTPOIUTHYECKAST TUCCOIHAIINS, TATbBAHUKA.

I'eoepagpus: BIaXHOCTb BO3IyXa, BETPBI, 0ApOMETp, TEPMOMETD.

Texnonoeusn: npeoOpa3oBaHUe IBWKEHUH C HCIOJIH30BAHHEM MEXaHH3MOB, y4ET TPEHHUS B
TEXHUKE, MOAIMHNITHAKH, HCIIOJh30BaHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET
W Jpyrue), IBUTATENh BHYTPEHHETO CrOpaHWs, IapoBas TypOuWHa, OBITOBOW XOJIOIWIBHUK,
KOH/IMIIMOHEP, TEXHOJIOTUH TOJyYeHUsI COBPEMEHHBIX MAaTEepHajoB, B TOM YHCJIe HAHOMAaTEPHAJIOB,
M HAHOTEXHOJIOTMH, ODJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KCEPOKC,
CTpYWHHBI TIPUHTEP, AJIEKTPOHATpPEBATEIbHBIE TMPUOOPHI, AIEKTPOOCBETUTEIFHBIC MPHOOPHI,
raJbBaHUKa.

11 KJIACC

Pasznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctosiHabie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mnose. Bekrop
MarHUTHOM MHAYKUUH. [[puHIMN Cynepro3uiiuy MarHuTHEIX MoJiel. JIMHUY MarHUTHOW MHIYKIIVH.
KapTtuna nuHMi1 MAarHUTHOM MHAYKIIMU OISl TOCTOSIHHBIX MAarHUTOB.

MarauTHOE€ TOJIE MPOBOJHUKA C TOKOM. KapTMHa JIWMHHUA MHAYKIMA MarHUTHOTO TMOJIS
JUTMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKHA C TOKOM. OIBIT
Opcrena. BzaumoelictBue NpoBOJHUKOB C TOKOM.

Cua Amriepa, €€ MO1yJib U HalpaBJICHUE.

Cuina Jlopenna, e€ Moay/b U HanpasjeHue. [BmkeHue 3apssKeHHOM 4acTULIbl B OJJHOPOIHOM
MaraHutHoM noJie. Pabota cuiel Jlopenma.

SIBiieHME  AIEKTPOMArHUTHOM  MHAYKUMHM. [lOTOK BEKTOpa MarHUTHOW  HMHIYKIIUH.
DNEeKTPOABMKYILAS CHUJIa MHAYKIMU. 3aKOH 3JIEKTpoMarHuTHOM unaykuuu dapanes.

BuxpeBoe anekTpuueckoe mojie. IJIEKTPOJABIXKYINAS CHJIAa HMHAYKUMA B HPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBIE€HUE CAMOMHAYKLIMH. DIEKTPOABHKYILAsA CUIJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIA KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpONCTBA UM MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE MAarHUThI,
AIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTENN 3IE€MEHTAPHBIX YaCTHUILl, UHIYKIIMOHHAS NE€Yb.

Jlemoncmpayuu

OmneIT Opcreaa.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.
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JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBMKYILIEH CHJIBI MHIAYKLIHMH OT CKOPOCTH HM3MEHEHMSI MarHUTHOTO
MIOTOKA.

SIBneHune caMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISL KaTYLIKU C TOKOM.

HccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBieHUS IEKTPOMarHUTHON UHYKIIMH.

Paznea S. KoreOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHunmHsle Koj1e0anus

KonebarenpHast cuctema. CBoOoaHble MexaHWYEeCKHME KojeOaHus. [‘apMoHWYECKue
koneOanus. Ilepuon, wacrora, ammautyna u (aza konebanuid. [IpyXKMHHBIH MasSTHHK.
MaremaTuueckuil MasTHUK. YpaBHEHUE TapMOHHUYECKHX KoJsiebanuil. [IpeBpaiienue sHepruu npu
TapMOHHYECKUX KOJICOAHUSX.

Konebatenpuspiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATLHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXTY MEXaHHUYECKIUMHU U AJIEKTPOMArHUTHBIMU KOJI€OaHUSIMU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHsI DHEPTUHU B UICATHBHOM KOJIEOATEIIHHOM KOHTYDE.

[IpencraBnenne o 3aryxammux KojacOaHHWsIX. BBIHYXIeHHbIE MEXaHWYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyX1eHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTH MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JACUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAMPSHKCHUS.

Tpanchopmarop. IlpousBoacTBO, mepemada W TMOTPeOICHUE DICKTPUYECKON DHEPTHUU.
DKOJIOTUYECKUE PHUCKHM TIpU  MIPOU3BOJCTBE JJIEKTpodHepruu. KynbTypa HCHOJB30BAHUS
3JIEKTPOSHEPIUHU B MOBCEIHEBHOM KU3HHU.

TexHuyeckre ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: JIEKTPUUECKUNA 3BOHOK, T€HEPATOP
MEPEMEHHOTO TOKa, JIMHUU AJIEKTpoIiepe1ay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojebaTelnbHOW cHCTeMbl (IPYKUHHBIM MU MaTeMaTHYECKHA
MasITHUK).

Habmronenue 3aTyxaromux KoneOaHui.

HccnenoBanue cBOMCTB BHIHYK/ICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcmunorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa M HAmpsOKEHUS OT  BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUIHA.

Pe3onanc mpu mocneaoBaTebHOM COEAMHEHUH PE3UCTOpa, KaTyIIKU HHAYKTUBHOCTH H
KOHJIEHCATopa.

Mogenb TUHUM 3NEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
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HccnenoBanue 3aBUCHUMOCTH TIEpUO/Ia MajbIX KOJICOAHWM Tpy3a HA HUTH OT JUIMHBI HUTH H
Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MOCJIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMazHumHble 60JIHbL

Mexanudeckue BOJHBI, ycloBusl pactipoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus 1
JuIMHA BOJIHBL [lomepednbie U mpoaosibHbIE BOTHBL. MHTEepdepeHnns u qudpakus MEXaHHIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUS H3JIYYCHHUS JJICKTPOMATrHUTHBIX BOJIH. B3aumuas
opuenTtanus BektopoB E, B, V B anexrpomaruutHoii BosHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHWe,  MpeloMJeHHe,  mnossipusauus,  audpaxknus,  uHTepdepenuus.  CkopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikaa sneKTpoMarHuTHHIX BOJIH. [I[puMeHEeHNE 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHIIBI pauOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CpeJibl.

TexHuueckne YCTPOMCTBA W TPAKTUYECKOE TNPUMEHEHHE: MY3BIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBAs JUATHOCTHKA B TEXHUKE U MEAUIIMHE, pajJap, paAHoNpUEMHUK, TEICBU30D, aHTEHHA,
tenedgon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Kone6mtomieecs Tei10 kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Ha6nronenue nnrepdepeHuy u AuGpaKiinid MEXaHUIECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYION U 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MTPEIOMIICHUE, MTOISpU3anus,
mudpakuus, HHTepQepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsmonnHelHOe pacnpoCTpaHEHHUE CBETa B OJHOPOJHOM Cpele.
JIyud cBeta. ToyeyHBII ICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3akOHbI OTpakeHus cBeTa. [locrpoenne n300paskeHui B MJIOCKOM 3epKaie.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTelb MPEIOMICHHUS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yrol MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6enoro cseta. L[Ber.

Cobuparomue u paccenBaroiue JuH3bl. ToHkas nuH3a. @OKYCHOE pacCCTOSHUE U ONTUYECKas
cuuia ToHKo# nH3bI. [locTpoenune n3o0paxeHuii B COOMPAaroIIUX U paccenBaOMIUX JIUH3ax. Dopmyna
TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKON ONITHKHU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOMIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€PPEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. JudpakunonHas pemeérka. Y caoBre HabMIOASHHS TIaBHBIX MAaKCHMYMOB
MIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Honspu3zanus ceera.
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Texuuueckre yCTpOWCTBA M MPAKTUYECKOE TPHMEHEHHe: OuKM, Jyna, (oToammapar,
MIPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOT, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS PEIIETKa,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeiiHOE paclpoCTpaHeHHEe, OTpaKeHHEe M TpenomiieHHe cBeTta. ONTHYECKue
pUOOPBL.

[TommHoe BHYTpeHHee oTpakeHne. MoJielib CBETOBO/IA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHym cBera.

Hab6monenue nudpakiuu ceera.

HaGnronenue aucnepcun cera.

[TosydeHune crekTpa ¢ TOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habnronenue mossipu3aiy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

W3mepeHne mokaszaress IpeoMICHHUS CTEKIIa.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

HaGnronenue aucnepcun ceTa.

Paspnen 6. OcHOBBI cieMaIbHOM TEOPUH OTHOCUTEIBHOCTH
['panuubl MPUMEHMMOCTH KJIACCUYECKOM MeXaHHMKHU. [locTynmarel cnenuaibHOM TEopuur
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJIYJSl CKOPOCTM CBETa B  BaKyyMe, NPHUHIMI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILEHUE JUIUHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTUEN U UMITYJIBCOM PESITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSL.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONRMUKU

®otonbl. ®opmyna Ilnanka cBs3u sHEpruM (POTOHA C €r0 YACTOTOW. DHEPTUS U HUMITYIIbC
dhoToHa.

OtkpeiTue u uccnenoBanue Goroddpdekra. Onwitel A. I'. CroneroBa. 3akoHsl GhoTodhdekTa.
Ypasuenue DitamreitHa 115 pororddexra. «KpacHas rpanuna» dpororddexra.

JaBnenue cBeta. Onbithl I1. H. JIeOenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texnuyeckre YCTpOHCTBA M MpaKTUYECKOe MpHUMEHEeHHe: (oTodnemMeHt, (OTOAATUUK,
coJIHeYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETo (oTo3ddexra.

Ceeroguo.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

13



Monens atoma Tomcona. OnbiThl Pesepdopaa no paccesauto o -uactuil. [Imanerapaast MoJienb
atoma. [Toctynarel bopa. M3nydenue u noromenne GOTOHOB IMPH MEPEX0/Ie aTOMa C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPIMM aToMa BOJOPO/IA.

BounnHoBbie cBOMcTBa yacTull. BosHbl ne bpoinsa. KopnyckyasipHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHWE: CIEKTPAJbHBIM  aHaIU3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Onpenenenne AIMHBI BOJHBI JIa3epa.

Habnronenue muHeYaThIX CIEKTPOB H3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Halnronenue nuHeyaToro crexTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHHS snpa. OTKpHITHE PATUOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUo cocTaBa paguioakTUBHOrO u3nydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3JIydeHus. BiusiHue painoakTHBHOCTH HA KUBBIE OpPraHU3MBI.

OTtkpeiTHE TIpOoTOHA W HeWTpoHa. Hykmonnas moxens sigpa IeizenOepra—Banenko. 3apsin
anpa. MaccoBoe uncio sapa. M30Tomsl.

Anbba-pacniaz. DJEKTPOHHBI M TO3UTPOHHBIN OeTa-pacmaa. ['amma-uzmydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macchl sapa.

Snepubie peakuuu. Jlenenue u CUHTES seEp.

Anepusbrit peaktop. TepmosinepHsbiil cunTe3. [IpoOaeMbl v TepCIEKTUBHI AIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPrETUKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.

TexHuueckne yCTpONCTBA M IPAKTUUECKOE IPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas boMoa.

Jlemoncmpayuu

Cu€TYMK MOHU3HUPYIOIIUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

HccnenoBanue TpekoB YacTHil (10 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Ortanbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, UX BUANMOE JIBUKCHHE.

Conneynas cuctema.

Connue. ConHeunast akTuBHOCTh. Mctounuk 3Heprun ConHua u 3B€371. 3BE3/bl, X OCHOBHBIE
XapaKTEepUCTUKU. JluarpamMmMa «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3NbI  TJIaBHOM
MOCJIEOBATENILHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb»  JUIsi  3BE3]  TJIAaBHOU
MOCJEeI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOJItoLMH COJIHLIA U 3BE3. DTambl )KU3HU 3BE3]L.
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Muneunsii [Iyre — nama I'anaktuka. [lonoxxenne u aBmwxenue Connna B I'anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapel. YEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon Xa0O6ma. PazGeranme ramaktuk. Teopus
Bbosbmoro B3peiBa. PennkroBoe usinyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

Habnronenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHHEM KOMITBIOTEPHBIX PUI0KECHUN IS
ONpE/EeNICHUs] TOJOXKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo noymapus u sipkue 3BE3/IbL.

Habmonenus B Teneckon JIynsl, uraner, Mieunoro Ilyru.

O0o0maroniee NOBTOpPeHUE

Ponb ¢us3uku 1 acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTHUECKOM, COIMATbHOM M STHYECKON
cdepax JesTeNbHOCTH YeJIOBEeKa, POjib U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOU
KapTHUHE MHpa, poJib GU3NYECKOI Teopru B POPMUPOBAHUY MPECTABIEHUHN O (PU3UUECKOM KapTHHE
MHpa, MECTO (U3NYECKON KapTHUHBI MHpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeameTrHblie CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymiecTBiserca ¢ y4€ToM
CoJIepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTuKH, OMOJIOTHH, XUMUH, reorpadun
U TEXHOJIOTHUH.

Meosicnpeomemuule nonsmusl, CBI3aHHBIE C U3y4EHHEM METOIOB HAYYHOTO IIO3HAHUS: SIBJICHUE,
Hay4HbIi (akt, runoresa, (unyeckas BEIMUYMHA, 3aKOH, TEOpHs, HaOJIIOIEHHE, IKCIEPUMEHT,
MOJEIMPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: peuieHUE CUCTEMbl YPaBHEHWH, TPUTOHOMETPHUYECKUE (QYHKIHH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX IPOEKINN
Ha OCH KOOpAMHAT, CJIOXEHHWE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTapHBIX (QYHKIUH, NpU3HAKU
110100 TPEYTOJIbHUKOB, ONpeeICHHUE TUIOIIAHN INIOCKUX (GUryp 1 o0béma Tel.

Buonoeus: anekTpuyeckue sIBIEHUS B )KUBOW IPUPOJE, KOsleOaTelbHbIe JBIKEHUS B KUBOU
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOW NIPUPOJE, ACHCTBUE PalMalliy HA KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KDUCTAJUIMYECKAs CTPYKTYpa TBEPIBIX TEJl, MEXaHU3MBI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPaIbHbBIN aHAIN3.

l'eocpaghus: MarHuTHbIE MOJIIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX pyJ, (OTOCBEMKA 3€MHOU
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUM.

Texnonocus: TUHUM IEKTPOINEpEAad, IE€HEpaTOp IMEPEMEHHOIO TOKA, 3JIEKTPOJBHUIATElNb,
UHAYKIMOHHAs IIeYb, pajap, paJuolNpUEMHUK, TeNeBU30p, aHTeHHa, Tteiedon, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenue yweOHOro mnpeamera «®Pu3nMka» Ha YpPOBHE CpeAHEro ooOuiero o0pazoBaHMS
(0a30BBIN YPOBEHB) TOKHO 00ECTIEUUTh JTOCTH)KEHUE CIEAYIOIUX JIMYHOCTHBIX, METAPEAMETHBIX
U TIpeAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOEHHUs ydeOHoro mnpeamera «®Pu3nka» TOJDKHBI OTpPaXaTh

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
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MO3UIHMEN JIMYHOCTH, CUCTEMOW [EHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX yOESKICHUH,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PaCIIMPCHHE KH3HECHHOTO
OTIBITA M OMBITA JESATEILHOCTH B MPOIIECCE PEeaTU3alliid OCHOBHBIX HAIpPaBICHUI BOCIUTATEIBHOMN
NEeSITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH T'PAXKIAHCKOMN IMO3HUIINN 00YJAFOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IECTBA;

MPUHATHEC TPAAUIIMOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHYECKUX U JEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEIBHOCTh B HWHTEpPECax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHLHON OpraHU3aInu;

YMEHHE B3aUMO/ICHCTBOBATh C COIMAIEHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIUSIMH
Y HAa3HAYCHHECM;

TOTOBHOCTH K TYMAaHUTAPHOHN M BOJIOHTEPCKOU NESATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PaXIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHNE K TOCYIaPCTBEHHBIM CHMBOJIAM, JTOCTHKCHHUSAM POCCHHCKUX YUEHBIX
B 00ylacTu PU3UKHU M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHICCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIIUIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPHCHTUPYSACh Ha
MOPAJTLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATSIILHOCTH YUIEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTEeTHYeCKOro BOCIIMTAHMNS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas ICTETUKY HAaydHOTO TBOPYECTBA, MPHUCYILIETO
(bu3uYecKoit HayKe;

5) TpyaoBOro BOCIIMTAHMS:

MHTEpPEC K pa3andHbIM chepam npodeccuoHaIbHON AeATeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
(¢U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccuu u
pealin30BbIBATH COOCTBEHHbBIE )KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMI0O UM caM0ooOpa3oBaHHIO B obOjactu (UM3HKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) IKO0JIOrH4eCKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh  OKOJOTMYECKOH KYyJIbTYpPBhl, OCO3HAHHWE TIJO0AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHHUE U OCYIIECTBICHHUE JCUCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMS Lelei
YCTOHYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue ombITa JeTEIbHOCTH YKOJIOTUYECKON HAMPABIEHHOCTH HA OCHOBE UMEIOIIUXCS
3HAHUM TI0 PU3HKE;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(buznueckoil HayKu;

OCO3HAHHE IIEHHOCTH HAyYHOU NEeSATeNbHOCTH, TOTOBHOCTh B TMpollecce H3ydeHHs (HU3HKU
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NESITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.

16



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTeibHbIE YHHBEPCAJbHbIE Y4eOHbIE el CTBUS
ba3oBble joruyeckue aAecTBus:

CaMOCTOSITEIBHO  (POPMYITHPOBATh M aKTyaJM3MpPOBATh MpPOOIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPENIETIATh LEH ACITeIbHOCTH, 33]]aBaTh IMapaMeTPbl U KPUTEPUU UX JOCTIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHNS B pACCMATPUBAEMBIX (PU3UUECKHUX SBIICHUSIX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOIEMBbI C YIETOM aHAIM3a UMEIONIUXCS MaTEPUATBHBIX H
HEeMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh, OIICHUBATH COOTBETCTBHE pPE3YyJIbTATOB LEISIM,
OIIEHUBATh PUCKHU MOCJICACTBUHN IEATEIbHOCTH;

KOOPJAMHUPOBATh W BBIMOJHATH pPabOTy B YCIOBHUSIX PEATBbHOTO, BHPTYaJTbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;

BIIQJIETh HABBIKAMHM Y4YEOHO-HUCCIEAOBATENHCKONM M MPOEKTHOW JCSITEIHHOCTH B 00JIaCTH
(M3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB PEIICHHs 3aad
(DMBUYECKOTO COIepKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHWS;

BIIQJIETh BHJJIAMH JICATEIBHOCTH TI0 TIOJYYEHHWIO HOBOTO 3HAHHS, €ro WHTEPIPETAINH,
peoOpa3oBaHUIO0 U MMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHUTYalMsIX, B TOM YHCJIE MPU CO3TaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISABJISITh IPUYUHHO-CIICCTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIABUTATh THIIOTE3Y
€€ pelleHNs], HaXOIUTh apryMEHTHhI Ul 10Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3a1aBaTh apaMeTphbl
Y KPUTEPUU PELICHMUS;

AHAJIM3UPOBATH NOJIYYEHHBIE B XOJ€ PELICHUS 3aJa4l PE3YJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3314l B 00pa30BaTENIbHOM AEATEIbHOCTH, B TOM
quclie IPU U3YUYEeHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIN OIIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUSI U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIbHBIE TOAXOAbl U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIJIETh HaBBIKAMH TOJy4eHHUs] WHGOpMaluu (PU3HUECKOro COAEpKaHHs M3 HCTOUYHHUKOB
Pa3HbIX TUIOB, CAMOCTOSITEJIBHO OCYILIECTBIIATh IOMCK, aHAIN3, CHCTEMATH3aLUI0 U UHTEPIIPETALIUIO
nH(MOPMAaLIUY PA3IUYHBIX BUAOB U (OPM MPE/ICTABICHNUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMAIIHH;

HCIOJIb30BaTh CPEJICTBA MH(MOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B PEHICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHHM3aIlMOHHBIX 3a7ad C COONOJeHHEeM TpeboBaHU
HPrOHOMUKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI, peCypcocOepexeH s, MPaBOBBIX U STUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;
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CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEPKAaHHUS B Pa3NUYHBIX (popMaTax ¢ yu€TOM Ha3HAYCHHUS
uHbOpMAlMM M LEJIEeBOM ayJuTOPUH, BHIOMpas ONTUMAIbHYIO (OpMYy TPEACTABICHUS U
BU3yaJIU3aI1H.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMid U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM S3bIKOBBIX CPE/CTB;

[IOHUMAaTh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTHKYy W METOABI COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX HHTEPECOB M
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECUCTBUS
110 €€ JOCTUKEHHUIO: COCTABJIATH IUIAH ACUCTBUH, PACTIPEEIIATh POJIM C YYETOM MHEHHH Y4aCTHUKOB,
00CyXXJaTh pe3yJbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJI0TO YYaCTHHKA KOMaH/bI B OOIIMI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHMBATh HJEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBEJCHHE B PA3IMUHbBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITEJIBHO OCYLIECTBIISITh IMO3HABATENBHYIO JIEATENbHOCTh B 00JAaCTH (U3UKUA U
aCTPOHOMMH, BBISABIIATH MIPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEUICHWS PAacdYE€THBIX M KAa4eCTBEHHBIX 3alad, IUIaH
BBITIOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y PENOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclupATh paMKU y4eOHOIO IIpeMETa Ha OCHOBE JIMUHBIX MTPEIOYTECHUH;

JiefaTh OCO3HAHHBIA BHIOOp, apryMEHTHUpPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO SPYAULUK B 001acTH (GU3UKU, TIOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YMOLMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIa/IeTh HABbIKAMH M03HABATEJIbHON pe(ieKCHH KaK OCO3HAHUS COBEPILAEMbIX ACHCTBUI U
MBICJINTENBHBIX ITPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUIA;

UCIOJb30BaTh NPUEMBI peIeKCUN AJIS OLIEHKH CUTYaIlMH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB AECATEIbHOCTH;

IPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3€E PE3yJIbTaTOB AECATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.
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B mpouecce AOCTHKEHHS JIMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI 10 (DU3HKE JUIS
YPOBHSI CpeAHEro o0mero o0pa3oBaHHUs y OOYYAIOUIMXCS COBEPIICHCTBYETCS 3MOIMOHAIbHBIN
MHTEIUICKT, TPEATOJIaraonuii ¢chopMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHHS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cephl, ObITh YBEPCHHBIM B cebe;

CaMOpEryJIMpOBaHUs, BKIIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBEJEHHUE, CIIOCOOHOCTh aJalTHUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHHUSM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JIOCTHKEHUIO LEIU U YCIEXY,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/1 U3 CBOUX BO3MOXKHOCTEN;

SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMAaThb 3MOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUH OOIEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATH OTHOLICHUS C JPYrUMHU
JIIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTtbh KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJjacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JNEMOHCTPUPOBaTh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBl MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B INPAKTHYECKOU
NeATEIILHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIIbl IPUMEHEHUS U3YYEHHBIX (PU3UUYECKUX MOJEeJeil: MaTepuanbHasi TOUKa,
MHEepLIHalbHas cucTeMa OTcuéTa, abCOJIIOTHO TBEPIOE TeNo, MAealIbHBIA ra3, MOAEIU CTPOCHUS
ra3oB, JKUJIKOCTEH W TBEPHBIX TeJNl, TOUCUHBIN 3JEKTPUUYECKUI 3apsia MpH perieHnd (QU3nuecKux
3azay;

pacro3HaBaTh (PU3WYECKUE SBIEHUSA (MPOIECChI) M OOBACHITH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpHUH CTPOCHHSI BEIIeCTBA M DIEKTPOIUHAMHKU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOHOE MaJICHNE Tel, ABMKEHUE
[0 OKPYXHOCTH, MHEpPLHUS, B3auMojeicTBue Ten, Auddysus, OpOyHOBCKOE IABMKEHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00bEMa Tel MpHU HAarpeBaHUM (OXJIAXKIEHUH), TEIJIOBOE
paBHOBECHE, HCIIApeHHe, KOHJCHCAllMs, IUJIaBJIeHUE, KPUCTAJUIM3AIMs, KUIICHHE, BIIAXHOCTh
BO3JlyXa, IMOBBIIICHUE JABIICHUS Ta3a MPU €ro HarpeBaHUMU B 3aKPHITOM COCYZE, CBSI3b MEXKIY
napaMeTpamMu COCTOSIHHSI ra3a B U30TPOIIeccax, AMEKTPU3alus Tejl, B3auMOICHCTBUE 3apsIOB;

OTHCHIBATh MEXaHUYECKOE JIBUKECHUE, UCTIOJb3Ys (PU3NUECKHE BETMYNHbBI: KOOPAUHATA, MYTh,
nepeMeIeHue, CKopocTb, YCKOPeHHe, Macca Tella, CUjia, UMITYJIbC Tesla, KMHEeTUYecKas SHeprus,
MOTEHIIMATbHAS HJHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH OMHCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIIOIb3yEeMbIX BETUYMH, UX 0003HAYCHUS U €TUHUIIBI,
HaXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMU BETUYMHAMU;

OTIMCHIBATh U3YYCHHBIE TEIIJIOBBIE CBOWCTBA TEJ U TEIIJIOBBIE SIBJICHHUS, UCIIONb3Yys (GU3UUECKUE
BEJIMYMHBI: 1aBJICHUE ra3a, TEMIEPATypa, CPENHAS KNHETUUECKAs DHEPT sl XAOTUUECKOTO JABUKEHUS
MOJIEKYJI, CPEIHEKBAJpaTUUHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HEPTHS,
paboTa rasa, k03()(GUIUEHT M0JIE3HOTO JEHCTBHSI TEIUIOBOTO JIBUTATEINS; IIPU ONMCAHUU MTPABUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICI UCHOJIb3YEMbIX BEIMYUH, UX 0003HAUEHUS U €IUHHIIbI, HAXOAUTh
(bopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh H3YYEHHBIE JIIEKTPUYECKHE CBOMICTBA BEIIECTBA M IEKTPUYECKHUE SBICHUS
(mporieccsl), UCTONB3YS (pU3MUYECKHE BEIMYMHBI: 3JEKTPUUECKUH 3apsii, SJIEKTPUYECKOoe IO0JIE,
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HaANPsHKEHHOCTD TOJISL, MOTEHIIMAN, PA3HOCTh MOTEHINAJIOB; IPYU ONMUCAHUH IPABHUIIBHO TPAKTOBATH
(U3NYEeCKU CMBICI UCIIOJIb3YEMbIX BEIWYHH, UX 0003HAYCHHUS W €JMHMIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIINE TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTUMHU BEIUYHMHAMHU;

aHATM3UPOBATh (PU3NYECKUE TMPOLECCHl U SBJICHUSA, HCIOJIb3ysd (HU3MUECKUE 3aKOHBI H
IIPUHLHUIBL. 3aKOH BcemMupHoro taroteHus, I, II m III 3axonsl HproTOHA, 3aKOH COXpaHEHHs
MEXaHMYECKOW SHEPruu, 3aKOH COXPAHEHUS WMIYNIbCa, NPUHIUI CYNEPHO3UIMUA CHJI, MPUHIIUT
pPaBHOIIPABHS WHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJEKYISPHO-KHHETHUECKYI0 TEOPHIO CTPOSHUS
BEILECTBA, [a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KHHETUYECKON PHEPIUH TEIJIOBOTO JBM)KEHUSI MOJIEKYJI
¢ aOCOJIFOTHOH TeMIIepaTypoid, IEPBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS AIEKTPUICCKOTO
3apsima, 3akoH KysnoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAKEHUE U yCIOBUS (IPaHULbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUITBI JEHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3anyaTth yCIOBHS UX O€30MaCHOTO MCITIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJTHATh OKCHEPUMEHTHI TI0 HCCIICAOBAHUIO (U3UYECKUX SIBICHHUH M TIPOLECCOB C
WCTIOJIb30BAHMEM IIPSIMBIX H KOCBEHHBIX H3MEPEHHH, TIPH 3TOM (POPMYIHPOBATh MPOOIeMy/3a1auy |
TUTIOTE3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO 000pYyI0BaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITH IPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKIX BEIHMUYUH, TIPH ATOM BBIOUpPATH
ONITUMAITLHBIA CIIOCOO W3MEPEHHUs] W WCIIOJIb30BaTh M3BECTHBIE METOJBI OIEHKH ITOTPENTHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBHCUMOCTH MEXIy (U3MYECKUMHU BEITMYMHAMH C HCIIOJIB30BAaHUEM TPSIMBIX
W3MEpPEeHUH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (HKCHUPOBATH pE3YAbTATHl TOJIY4EHHOU
3aBUCUMOCTH (DU3NYECKUX BEITUYMH B BHJIE TaOiMIl U IpadUKOB, JeaTh BBIBOJBI [0 pe3ybTaTaM
HCCIIEIOBAHUS;

coOmo1aTh MpaBuiia 6€30MacHOTO TPy/Ia MPH MPOBEICHUN UCCIEA0OBAaHUI B paMKax y4eOHOTO
SKCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOW JEATENIbHOCTH C HCIOIb30BAaHHEM
U3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 0OOPYI0OBAHHS;

pemarh pacy€THbIE 33/]a4i C SIBHO 3a/JaHHOM (PU3MYECKON MOJIENbI0, UCHOJB3Ys (hr3HUecKre
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHajM3a YCIOBUS 3a/laid BHIOMpATh (PU3NYECKYIO MOJEIb,
BBIACIIATH GU3UYECKUE BEIIMYMHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ peleHUs], IPOBOAUTH PACUETHI
Y OLICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYCHUSI (PU3UUECKON BEIUYUHBL;

pelaTth KaueCTBEHHBbIC 3a/JayM: BBICTpAauUBaTh JIOTUYECKH HEMPOTHBOPEUYHUBYIO LIETIOYKY
paccyXJeHU ¢ OTOPOi Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HYECKUe SBIICHUS;

WCIOJIb30BATh MPHU PELICHUU y4eOHBIX 3a/71a4 COBPEMEHHbIE MH(DOPMAIMOHHBIE TEXHOJIOTHH
JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALINH U MPEACTaBIECHUS yueOHOM U HaAyYHO-TIOMYIISIPHOM
uH(pOpMaLIUY, TOJYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOIY4aEMYIO
nHpopMaIuo;

MIPUBOJIUTH IPUMEPHI BKIIAZa POCCUIICKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS M0 (PU3HKE B MOBCEAHEBHOM KU3HM A 0OecreueHus
0€30MacCHOCTH NpU OOpallleHHH C MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPaHEHMS
3JI0POBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B IpymINe C BBIIOJIHEHUEM DPA3JIMUYHBIX COLMAIBHBIX POJIEH, MIaHUPOBaTh PaboOTy
I'PYIIIBI, PAMOHAIBHO paclpeesiaTh 00sI3aHHOCTH U IJIAHUPOBATh JESTEIbHOCTh B HECTAHIAPTHBIX
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CUTyalusiX, aJE€KBAaTHO OLEHMBAThb BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIpPYyNNbl B pELIECHUE
paccMaTpuBaeMoi MpooIeMsl.

K xonmy oOydenuss B 11 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHHU:

JEeMOHCTPUPOBATh HAa NpUMeEpax pojib U MecTo (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOM
HAay4HOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
TEeATEIbHOCTH JIFOJIEH, IEJIOCTHOCTh U €IMHCTBO (PM3UUECKON KAPTUHBI MUPA;

YUUTHIBATh TPAaHUIBl MPUMEHEHHWS HW3YYCHHBIX (U3MUYECKHX MOJENEW: TOYECUHBIN
ANIEKTPUYECKUM 3apsf, Jyd CBETa, TOYEUHBIM UCTOYHMK CBETA, siEpHAsi MOJEIb aTOMa, HyKJIIOHHAs
MO/IEJTb AaTOMHOTO Si7[pa MPH pelIeHr: (prU3nIecKux 3a/1ad;

pacrno3HaBaTh (DU3MUECKUE SBJICHUS (MPOIECChI) W OOBSACHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKN M KBAHTOBOM (DM3MKM: 3JIEKTpUYECKas MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHUYECKOE, MAarHUTHOE AEWCTBUSI TOKA, B3aUMO/JICHICTBUE MAarHUTOB, AJIEKTPOMArHUTHAs! MHAYKIUS,
NeCTBHE MArHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM M JBHKYIIMICS 3apsisi, 3JIEKTPOMarHUTHbIE
KojeOaHus M BOJIHBL, NPSIMOJMHEMHOE pacnpoCTpaHEHHE CBETa, OTpPa)XKCHHE, NPEIOMIIEHHE,
uHTepdepeHus, TudpaKus 1 Moysipu3aius cBeTa, JUcnepcus cBeta, potoanekTpuyeckuii a3pext
(boToapdexT), cBEeTOBOE MaBICHHE, BOZHMKHOBEHHE JHWHEWUYATOTO CIIEKTpa aTtoma BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaliOaKTUBHOCTD;

OMKCHIBaTh HM3y4YEHHbIE CBOICTBa BelIeCTBA (AJIIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 TPOBOJUMOCTh PA3IUYHBIX CpE) M AJIEKTPOMArHUTHBIE SIBICHMS (MPOIIECCHI),
UCIO0JIb3YS GU3UYECKUE BEIMUUHBI: SJIEKTPUUECKUH 3apsij, CHUIIa TOKA, SJIEKTPUUYECKOE HATIPSKEHHE,
ANIEKTPUYECKOE COIMPOTUBJICHHE, PAa3HOCTh MOTEHIIMANIOB, JEKTPOJBMKYIIas cuiia, paboTa TOKa,
MHIYKIHAS MAarHUTHOTO TOJs, cuina Ammepa, cwia JIopeHIa, WHIYKTUBHOCTb KaTyHIKH, SHEPTHs
JIEKTPUYECKOI0 U MarHUTHOTO MOJIEH, MEPHOJ U 4acTOTa KoJIeOaHUH B KOJeOaTeIbHOM KOHTYpE,
3apsl M CHJa TOKAa B IPOLIECCE TapMOHMYECKMX 3JIEKTPOMArHUTHBIX KoJiebaHuil, (okycHoe
paccTosiHME U ONTUYECKas CUJIA JIMH3BI, IPU ONMCAHUM NTPABHIIBHO TPAKTOBATh GU3UUYECKUH CMBICIT
UCIOJIb3yEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IMHULIbI, YKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEJIMYUHY C IPYTMMHU BEIMUYUHAMU;

OINUCBIBATH U3yUYEHHbIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCIIOJIb3Ys (PU3HMUECKUE BEIMYHUHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETa, SHEPrus M MMITyjlbCc (POTOHA,
IIEPUOJ IOJIypacnaza, DHEPrus CBSI3U ATOMHBIX SAJE€p, IPU ONHMCAHUU IPAaBUIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHMs U €MHUILIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOILME JAHHYIO (DU3MYECKYIO0 BEJIMYMHY C JPYTMMU BEJIMYMHAMH, BBIYUCIATH 3HAYECHUE
($U3n4YEeCKO BETUYHHBI;

aHAJIM3UpPOBaTh (U3NYECKUE IPOLECCHl U SBJICHUSA, HCHOJb3ysd (PU3MUECKUE 3aKOHBI U
MPUHLIMIBL: 3aKOH OMa, 3aKOHBI NIOCIEA0BATENbHOIO U NapalIeIbHOIO COCIMHEHNS IPOBOJHUKOB,
3ak0H  J/Ixoynsa—JleHna, 3akOH JIEKTPOMATHUTHOM MHIYKLIMH, 3aKOH  IPAMOJMHEHHOIO
pacipoCTpaHEHUsI CBETAa, 3aKOHbI OTPAaKEHUS CBETA, 3aKOHBbI IPEJIOMIICHUS CBETa, ypaBHEHUE
OiHiTeitHa U1 poTodddexra, 3aKOH COXpaHEHHs SHEPTHH, 3aKOH COXPAaHEHHs] MMITyJIbca, 3aKOH
COXPAHEHUs MIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHH I MaCCOBOT'0 4MCIa, TOCTYNaThl bopa, 3akoH
paZMOAaKTUBHOIO pacmajza, HOpU 3TOM pas3jindyaTh CJIOBECHYI (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOE BhIPAXKEHNE U YCIOBHS (TPaHHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OTIPEEIIATh HAIPABICHUE BEKTOPA NHAYKIIMM MarHUTHOTO TOJIS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;

CTPOMTH M OIHCHIBATh N300pa’keHHe, CO3/IaBaeMOoe IJIOCKUM 3€pKajIOM, TOHKOW JIMH30M;
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BBIIIOJIHATE OSKCHCPUMCHTBI [0 HCCICAOBAHUIO (bI/IBI/I‘-IeCKI/IX SIBJICHUN H mpoucccoB ¢C
MCIOJIb30BAHMEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI: TIPU 3TOM (POPMYIUPOBATH PO OieMy/3a1auy u
TUIOTE3y Y4eOHOTO OSKCIIEpHUMEHTa, cOOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pyI0BaHMUS,
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BHIBOBI;

OCYIICCTBJIATDH IMPAMBIC 1 KOCBCHHLIC U3MCPCHUSA (bPI3I/I‘ICCKI/IX BCJIMYHH, IPHU 3TOM BBIGI/IpaTb
ONTUMAJIbHBIA CIIOCO0 HN3MCPCHUA W MCIIOJIb30BAaTh HU3BECTHBIC MCTOJAbI OLUCHKH HOI‘pCHIHOCTef/'I
U3MEPEHUN;

ucciea10Barb 3aBHCUMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIIMYHMH C HMCIIOJIb30BAHUCM IIPSAMBIX I/I3MepeHI/II712
IpU 3TOM KOHCTPYHWPOBATh YCTAaHOBKY, (UKCHPOBATh pE3yJIbTAThl IOJTYYEHHOW 3aBHCHMOCTH
(1)I/I3I/IHGCKI/IX BCJINYHMH B BUJIC Ta6JII/III n Fpa(bI/IKOB, ACJIaTh BbIBOABI 110 PE3yjIbTaTaM HCCICAOBAHMA,

coOuroIaTh MpaBmiia 0e30MacHOro TPy/a MPH MPOBEACHUH HCCIEIOBAHNIN B paMKaxX y4eOHOTO
AKCIEPUMEHTa, Y4eOHO-HMCCIIEI0BATENbCKOM U MPOEKTHOM JESATENIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pelarh pacy€THbIE 3aJ]a4l C SIBHO 3a/laHHOM (M3MYECKON MOJIENbI0, UCHIOJB3Ysl (hr3HUecKre
3aKOHBI W TIPHUHOMWIIBI, HAa OCHOBC aHalin3a YCJIIOBHA 3aaavu BI)I6I/IpaTI> (1)I/ISI/ILIGCKYIO MOACIIb,
BBIACIATh (U3NYECKUE BEIIMYMHBI U (DOPMYIIbI, HEOOXOIUMBIE JUIsl €€ pelIeHUs], IPOBOAUTH PACUETHI
" OICHUBATH PCAJIBHOCTD ITOJIYYCHHOT'O 3HAUCHUA (1)I/ISI/IV-IGCKOI\/’I BCINYHNHBI,

peiiatb Ka4€CTBCHHBIC 3aJa4u: BBICTPAWBATH JIOTHYCCKHW HEMPOTUBOPCUYUBYIO MLCIIOYKY
pPacCy>KJICHUI ¢ OTTOPOY Ha M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHNUS,

HCII0JIB30BaTh NpHU PEHICHUU y’—Ie6HI)IX 3a1a4 COBpEMCHHBIC I/IH(l)OpMaI_[I/IOHHI)Ie TEXHOJIOTUHU
JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUH U NPEACTAaBIEeHUS yueOHOM U HayYHO-TIOMYJIIPHOM
I/IHCbOpMaIII/II/I, HOJ'Iy'—ICHHOfI 13 Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKHU aHAJIU3UPOBATH IMOJTYHaEMYIO
nH(popMaIuIo;

OOBSACHATH MPUHIUIBI ACUCTBUS MAIlIUH, MPUOOPOB U TEXHUYECKHX YCTPOWCTB, pa3inyarhb
yCIIOBHUS WX 0€30IaCHOTO UCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOIUTH MIPUMEPHI BKJIaZa POCCUIICKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIO0JIb30BAaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XKU3HU AJIsl 0OecrieueHus
0€30MacHOCTH MpHU OOpalleHNuH ¢ MpUOOpaMU M TEXHHUYECKUMH YCTPOMCTBaMH, Ul COXpaHEHHS
3I0pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO MOBECHHS B OKpYXKAIoUIei cpee;

paboTaTh B TpyIIE C BBHINOJHEHUEM PA3IMUYHBIX COLUHUANBHBIX POJEH, MIaHUPOBaTh paboOTy
IPYIIIbI, PAMOHAIILHO paclpeesiTh 00S3aHHOCTH U TUIAaHUPOBATh ACSITEIbHOCTh B HECTAHJAPTHBIX
CUTyallUsiX, aJeKBAaTHO OIEHHBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TpPYNIbl B pELICHUE
paccMmatrpuBaeMoil mpooOIeMBbl.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue KoanyecTBO 4acoB DJIeKTPOHHBbIE
n/m| pasieoBHTeM  |Bcero | Kontpoanmbie | Ilpakrtmueckme | (UH(poBbIe)
NPOrpamMmbl padoThI PaGoThI o0pa3oBaTe/ibHbIE
pecypchl
Pazngen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®usrKa U METOIbl 2 bu6mmoreka [IOK
Hay4YyHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS 6 1 1 bubnuotexa [JOK
B MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pazgen 3. MOJIEKYJISIPHASA @

N3UKA U TEPMOJIUHAMMUKA

3.1 OCHOBBI 9 1 bu6mmoreka [IOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
KHHETHYECKOU
TEOPHUH

3.2 | OcHOBBI 10 1 bu6mmoreka [IOK

TEPMOAMHAMHUKHU https://m.edsoo.ru/7{41bf72

3.3 ArperaTHblie 5 bubnuorexa [JOK

COCTOSIHHS https://m.edsoo.ru/7f41bf72
BemiecTBa. Da3oBkie
TIePEXO0/IbI

Uroro no pazgeny 24

Paznen 4. OJIEKTPOJIMHAMUKA

4.1 DNeKTpocTaTuKa 10 1 bu6mmoreka [JOK

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

4.2 | IlocTOSHHBIN 12 1 bu6mmoreka [JOK

AIIEKTPUYECKHIA TOK.
Toku B pa3muuHBIX
cpenax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I10

[TPOTPAMME
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11 KJIACC

Ne | HaumenoBanue | KosnvecTBo 4acos DJIeKTPOHHBbIE
n/ | pasjenoB M TeM | Bcer | Kontpoann | Ilpaktuueck | (UH(ppOBEHIE)
n NPorpamMmbl 0 bIe PaGoThI e paGoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. QJJIEKTPOJIMHAMUKA
1.1 MaruutHOC 11 1 3 bu6mmoreka [{OK
ToJie. https://m.edsoo.ru/7f41
DNeKTpOMarHuT c97¢c
Hasl WHIYKIAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexann4deckue 9 1 bu6moreka [IOK
31 https://m.edsoo.ru/7f41
3IEKTPOMATrHUT c97c
HBIC KOJIcOaHMS
2.2 Mexann4deckue 5 1 bu6moreka [IOK
u https://m.edsoo.ru/7f41
3JIEKTPOMAarHuT c97c
HBIC BOJIHBI
2.3 Onruka 10 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 | OcHOBHI 4 1 bu6mmoreka [IOK
CcHelraIbHOI https://m.edsoo.ru/7{41
TEOpUHU c97c
OTHOCHUTEIBbHOCTHU

Uroro no pazgeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 ONeMEHThI 6 bu6mmoreka [JOK
KBaHTOBOM https://m.edsoo.ru/7f41
ONTUKH c97c
4.2 Crpoenue aToma 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97¢




4.3 ATOMHOE SAPO 5 bubnuorexa [JOK
https://m.edsoo.ru/7f41
c97c

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNIeMEHTHI 7 1 bubnuotexa [JOK
aCTPOHOMUU U https://m.edsoo.ru/7f41
acTpo(U3HKHN c97¢

Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubmmoreka [{OK
MIOBTOpPEHHUE https://m.edsoo.ru/7f41
c97c
Hroro no pasgeny 4
Pe3epBHOE Bpemst 3
OBIIEE 68 4
KOJIMYECTBO
YACOB I10

I[TPOTPAMME
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