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MHNOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpPOBHE CpeaHEro o0miero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHWH W TPeOOBaHWH K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
obpazoBatenbHON Iporpammel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM (enepanbHOI
paboueii mporpaMMbl BOCIUTAHHSI M KOHIIEIIMH TIPENoIaBaHusl yaeOHoTo npenmera «Du3nkay» B
oOpa3oBaTesibHbIX  opraHuzauusax Poccuiickoit ®enepauuu, peanus3yroUIMX OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTrPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HarpaBlieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbl Mupa oOyuarouiuxcs 10—11 kmaccos npu oOyueHuu ux gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOIO nojaxoja. Ilporpamma no gusuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k mIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpeAMETHBIM
pe3ynbraTaM OOyueHHus, a TaKK€ YUUTHIBAET HEOOXOAMMOCTh pealu3alliid MEXIPEIMETHBIX
CBsA3€M (U3UMKU C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeraMu. B Hell ompexpenstorcs
OCHOBHbBIE LM M3Y4eHUs (DU3UKU HAa ypOBHE cpelHero olmiero oOpa3oBaHus, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (U3UKH: INYHOCTHBIE, METApeMETHbIE, TPeIMETHbIE (Ha 0a30BOM

YpOBHE).

[IporpamMma 1o gpu3uKe BKJIIOYAET:

IUTAaHUPYEMbIE€ PEe3yJbTaThl OCBOEHHUS Kypca (QU3UKM HAa 0a30BOM YypOBHE, B TOM YHCIE
IIpeIMETHBIE Pe3yJbTaThl [0 roj1aM 00YyUEHUs;
coJiepkanue ydyeOHoro npeamera «Pu3nka» 1o rogam o0ydeHusl.

dusnka Kak Hayka 0 HanboJee 00IMUX 3aKOHAX MPUPOJIBI, BRICTYIAsi B KAYECTBE YICOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpY)KarollleM MHpE.
IIkonpHBIA Kypc (U3HKH — CHUCTEMOOOpa3yIolui Ml €eCTEeCTBEHHO-HAYYHBIX Y4e€OHBIX
MIPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XUMHEH, Ouonorued, gusmueckoi reorpadueil u actpoHomuen. lcmnosnb3oBaHMEe U aKTUBHOE
pUMeHeHHe (PU3NYECKUX 3HAaHUHN ONpeIesIsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT U
B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJIyYE€HHS HOBBIX MaTepUaoB C
3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (Gpu3nku BHOCUT OCHOBHOM BKIJIaJ B (popMHUpOBaHUE
€CTECTBEHHO-HAYyYHON KapTHHBI MHUpa OOydarouuxcs, B (OpMUpPOBaHHWE YMEHUN HPUMEHATH
Hay4YHBI METO/1 MO3HAHUS IPU BBIIIOJHEHUH UMU YYEOHBIX HCCIIEI0BAaHUH.

B ocHoBy kypca pu3uku s ypoBHS CpeIHEro o01ero o0pa3oBaHus MOJOKEH Psifl UIEH,
KOTOPBIC MOKHO paCCMaTpuBaTh KaK ITPUHIMUIIBI €TO IMIOCTPOCHUA.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJSIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesloB (PU3MKHU, BKIKOYAET KAaK BOIPOCH KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTcTBUM € HEl MaTepuai Kypca GU3UKH 0ObEAUHEH BOKPYT
¢uznueckux teopuil. Benymum B Kypce sBisierca (popMHpoBaHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHHU, BELIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuszanus mnpeanoyiaraeT MCHOJb30BaHUE T'yMaHUTAapPHOTO
nmoTeHIrana Gu3nIecKo HayKu, OCMBICIICHHE CBSI3U Pa3BUTHS (PU3HUKHU C pa3BUTHEM OOIIECTBa, a
TaKKe C MUPOBO33PEHYCCKUMHU, HPABCTBEHHBIMU U SKOJIOTUYECKUMH TIPOOIeMaMH.



Hoes npuknaonoti nanpaenennocmu. Kype gpusuku npeanonaraet 3HaKOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKUX M TEXHOJOTUUECKHUX MPUIOKEHUN N3YIECHHBIX TEOPHI 1 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEIEHHUS JJEMEHTOB COJEPKaHMS,
MOCBAMIEHHBIX AKOJIOTMYECKUM Mpo0iieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHUEM
TEXHUKH M TEXHOJIOTUH, a TaKKe 00CYKIeHHS MpoOieM palliOHAIBHOTO IPUPOIOTIOIB30BAHUS U
9KOJIOTUYECKOH 0€3011acHOCTH.

CrepKHEBBIMU DJIEMEHTaAMH Kypca (U3MKHM Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHUS
ABIAIOTCS (u3nyeckue Tteopuu ((GopMHUpOBaHHE MNPEACTABIECHUNH O CTPYKTYpE MOCTPOCHHS
¢u3nveckoi TEopUH, poJiM (QYHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
MPEJCTAaBICHUSX O IMPHUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPUH, JUISI ONMUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUW U TIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBINA TOJX0/ B Kypce (PU3UKU peaau3yercs Mpek]e BCero 3a Cuér
OpraHu3aluK KCIEPUMEHTAIbHON JIeATeNbHOCTH oOyuarouiuxcs. [nst 6a3oBoro ypoBHs Kypca
(GU3MKM — ATO HCIOJNB30BAHUE CUCTEMbl (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
mabopaTOpHBIX PabOT, KOTOphIE B mporpamme 1o ¢Gu3uKe OObEIMHEHBI B OOIIHMI CIIHCOK
YUEHUYECKUX MPAaKTHUECKUX paboT. BpiieneHue B ykazaHHOM IepeuHe JIaDopaTOpHBIX padoT,
MMPOBOAMMEBIX JJII KOHTPOJIA MW OLCHKH, OCYHICCTBIISACTCA YYaCTHHUKaMHU O6pa3OBaTCJ'IBHOFO
rpoLecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHalleHus kabuHera ¢usuku. [Ipu sTom
ofOecrieunBaeTcsl OBJIJCHUE OOY4YaIOUMMUCS YMEHHUSIMU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
Hccije10BaHuA 3aBUCUMOCTEHN (1)I/IBI/I‘I€CKI/IX BCJIMYMH H IOCTAHOBKY OIIBITOB IIO IIPOBCPKE
MMPECATOKCHHBIX THIIOTE3.

Bonbioe BHUMaHME yaemsieTcs penieHrIo pacu€THRIX M KaueCTBEHHBIX 3aaad. [Ipu stom
JUTsl pacYE€THBIX 3a7[a4 MIPUOPUTETOM SIBJISIFOTCS 3a7]a4M C SIBHO 3aJaHHOW (DU3UYECKON MOJIENbBIO,
MTO3BOJIAIONINE IPUMEHSITh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zelia Kypca,
TaK W WMHTETPUPYS 3HAHHWS W3 Pa3HbIX pa3fenoB. [l KadecTBEHHBIX 3aJad MPHOPUTETOM
SBJISIIOTCA 3a/J1aHMsl Ha OOBSCHEHHWE TPOTEKAaHWUA (PU3WYECKUX SBIEHUW W TIPOIECCOB B
OKpYXarlolenl >XU3HH, TpeOyronue BbIOOpa (PU3NYECKOW MOAENTH I CUTyallud MPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBaHusmu PI'OC COO k MmaTepuaIbHO-TEXHUYECKOMY
obecrieueHno yaeOHOro mporiecca 0a30BbI YPOBEHb Kypca (U3MKH HA YPOBHE CPEIHEr0 00IIEro
00pa3oBaHus JIOJDKCH M3Yy4aThCs B YCIOBHUSAX MPEIMETHOTO KaOWHEeTa (PU3MKHM WU B YCIOBHUSX
MHTETPUPOBAHHOTO KaOMHETa IPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B kabuHere (usuku
JOJDKHO OBITh HE0OX0IuMMOe J1abopaTopHOE O0OPYIOBAaHUE JUIsl BBIMOJTHEHHUS YKAa3aHHBIX B
nporpamme 1o GU3MKe YIeHUUIECKUX MPAKTUIECKUX paboT U IEMOHCTPALMOHHOE 000pyI0BaHHE.

JlemoHcTparionHoe o0opynoBanue (opMupyercs B COOTBETCTBUM C TPUHITUTIOM
MHUHUMAJILHOHI JOCTAaTOYHOCTH U oOecrieunBaeTr IMOCTAHOBKY IICPCUMUCIICHHBIX B IIpOrpaMMeE II0
(1)1/13m<e KIIFOYEBBIX I[GMOHCTpaHHfI A4 UCCIICA0BaHUA H3Yy4aCMBbIX SIBJICHUN W IMpoLecCoB,
OMITMPUYCCKHUX U (bYHI[aMeHTaHI)HI)IX 3aKOHOB, UX TEXHUYCCKUX HpI/IMeHeHI/II\/II.

JlaboparopHoe 060pyAOBaHHE 1S yYEHUUECKUX MTPAKTUUECKUX paboT popmupyercs B BUIE
TEMaTUYEeCKMX KOMIUIEKTOB U oOecrneuuBaercs B pacdy€re OJHOr0 KOMIUJIEKTAa Ha JBYX
oOyuaronquxcs. Temarnyeckue KOMILIEKTHI J1aOOpaTOPHOro OOOpYNOBAaHUS JOJIKHBI OBITH
MIOCTPOEHbl Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX MPHUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BUJIE ITU(POBBIX J1aOOpaTOPHUH.

OCHOBHBIMU LEJSIMU U3Y4€HUS (PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS:



¢bopMUpOBaHHE HHTEpeca M CTpPEMJIEHUS OO0y4aromuxcs K HaydYHOMY M3YyYEHHUIO MPUPOJIBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUM O HAYYHOM METOJie TIO3HaHUs U (OPMUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBJIICHUSIM;

(dbopMHUpOBaHKME HAYYHOTO MUPOBO33PEHMSI KaK pe3yJibTaTa U3y4yeHHUsI OCHOB CTPOEHHS MAaTEPUH U
(GyH1aMEHTAJIbHBIX 3aKOHOB (PU3UKU;

(dbopMUpoBaHHE YMEHUI OOBACHATD SBJIEHUS C UCIIOJIb30BAHUEM (DPU3MUECKUX 3HAHUN U HayYHBIX
JI0Ka3aTelIbCTB;

(dbopMUpOBaHHE MPEJICTaBICHUM O POJIM (PU3MKU JJsl Pa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTiokeHre JTUX IIeNiel o0ecredrnBaeTcsl PEUIeHHeM CIEeQYyIONIMX 3agad B IpoIlecce
M3y4deHus Kypca GU3NKM Ha YPOBHE CpEIHEro 001Iero o0pa3oBaHus:

pHOOpEeTEeHNEe CUCTEMBI 3HAHUNM 00 O0IMUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJISApHYI0 (U3UKY, 3JIEKTPOAMHAMMKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI acTPO(PU3UKY;

(dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETHUYECKUE 3HAHMS A OOBACHEHUs (PU3MUECKUX
SIBJICHUN B IPUPOJIE U JUISl IPUHATHUS IPAKTUUECKUX PEIICHUN B MOBCEAHEBHOM KU3HMU;
OCBOEHHUE CIIOCOOOB pelIeHUs] pa3InYHbIX 33/1a4 C SIBHO 33aJJaHHON (pU3M4ecKoi MoJienblo, 3ajad,
MOIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/laHue (PU3MYEeCKOW MOJENH, aJeKBAaTHOM YCIOBHIM
3a/1a4y;

MOHMMaHHe (U3MUYECKUX OCHOB U TPUHUIUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUS Ha OKPYKAIOILYIO CPELY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEJIbBHOTO IUIAHUPOBAHUS U TPOBEICHUS (PU3NUECKHUX
SKCIEPUMEHTOB, aHalIM3a M HHTEpIpeTanuy HHQOpMALMK, OMIPENeNIEHUs JOCTOBEPHOCTH
MIOJIyY€HHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUUA IS Pa3BUTUS YMEHHMH IPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
NeSITEIbHOCTH.

Ha u3yuenume ¢usukum (0a30BBIA ypOBEHB) HA YPOBHE CpeIHEro oO0mmero oOpa3oBaHHs
otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 4yaca B Henento), B 11 kmacce — 68 gacos (2 gaca
B HEJIETIIO).

[Ipennaraemslii B mporpamMme 1o (pusmuke nepeueHs JadopaTopHbIX U MPAKTHUECKUX PaboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YUYHUTENh JENacT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX pPabOT M
OTIBITOB C YYETOM MHJIMBUYaIbHBIX 0COOCHHOCTEN 00YyJaroUXCsl.

COAEPKXAHUE OBYUYEHUS
10 KJIACC

Pazgea 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHMS

®usuka — Hayka o mnpupone. Haydnble MeTonpl mO3HaHMs OKpyKawomero mupa. Poib
SKCIEPUMEHTA U TEOPUU B MPOIECCE MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue ¢uznyeckux sBJIeHUN U mpoueccoB. Hayunslie runoressl. dusznueckue
3aKOHBI M T€OPUHU. ['paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIIMI COOTBETCTBHUS.

Ponp u mecto ¢usuku B (opMHUpOBaHMM COBPEMEHHON HaydHOM KapTHHBI MHUDA, B
MIPAKTHUYECKOU IEATEIIHOCTH JIFOACH.



Jlemoncmpayuu
AHanoroBbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIYNUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHndeckoe JABUXXCHUCE. OTHOCHUTEJILHOCTE MEXaHUYECKOTO JABUKCHUA. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTbh (CpenHssE CKOpPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE

MaTCpHaJIBHOI;'I TOYKH, UX HNPOCKIUH HAa OCH CUCTCMbI KOOPJAUHAT. Cnoxenue HCpGMGHIGHI/Iﬁ u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSAMOJUHEHHOE IBIKEHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUS] MaTEPUATIbHOM TOYKH OT BPEMEHH.

CBoboaHoe maienne. Y cKopeHrne CBOOOHOTO MaICHHUS.

KpuBonuueitHoe paBwkeHue. JIBWKEHHME MATEpUAIBHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAs CKOpoCTh. [lepruoa u yactora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHUE.

TexHuueckue ycTpoNCTBA U IPAKTUYECKOE IPUMEHEHUE: CIUAOMETP, IBHKEHUE CHAPAIOB,
LICIIHBbIE U PEMEHHBIE IIEPENAYUH.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, WIUTFOCTPAINS KHHEMATHYECKUX XapaKTEPUCTHK JIBHKCHHS.
[IpeobpazoBanue ABMKEHUH C HCTIOJIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnronenue nemkenus tena, OpOIMIEHHOTO MO/ YIIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHusl.

HamnpaBnenue ckopocT pu JIBMXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C IEJIBIO OTMPEICTICHUSI MTHOBEHHON CKOPOCTH.

I/ICCHCILOBaHI/Ie COOTHOIICHUA MCXKAY ITYTSIMU, HpOfII[@HHBIMH TECJIOM 3a IIOCICI0OBATCIIbHBIC

paBHBIC MPOMEXKYTKA BPEMEHH TMPU PABHOYCKOPEHHOM [BIDKEHHHM C HAYAJIBHOW CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuenue nBUKEHHUs IIAPUKA B BA3KOM KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOoUIEeHHOTO TOPU30HTAIBHO.



Tema 2. lunamuxa

[Ipunnun otHocuTensHOCTH ['anmunes. [lepoiit 3akoH Herorona. HepumanbHble CUCTEMBI
OTCY€Ta.

Macca Tena. Cuna. Ilpuamun cynepno3unmu cwi. Bropoit 3akon HerooTona mist
MarepuanbHOM TOUKU. Tpernil 3akoH HproTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro Tsrotenus. Cuina tspkectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (moxosi, ckoybxeHus, kauenust). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIbKEHUS U cuiia TpeHus nokos. Koapounuent tpenusa. Cuna cOnpoTUBIECHUS NPU
JBUKEHHUH TeJa B )KUIKOCTH WJIH ra3e.

[ToctynaTenpHOE 1 BpalaTeabHOE IBUKEHNE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CUJIbl OTHOCUTENILHO OCH BpauieHus. [lneqo cubl. Y cnoBHs paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA W IPAKTHYECKOE IPUMEHEHHME: IOAIINIIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHEepLUU.

CpaBHeHHE Macc B3aUMO/JICHCTBYIOLIUX TEJ.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTD CHUJTBI YIIPYTOCTH OT JehopMaIinu.
HeBecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.
CpaBHEeHUE CUJI TPEHUS OKOSI, KAUE€HUS U CKOJIbKEHHUSI.
VYcnoBust paBHOBecHs TBEPJOTO Tena. Bupl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol
N3yuenue nBuxeHus Opycka 1o HAaKJIOHHOM MJI0CKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B MPYXUHE W PE3UHOBOM
obpasiie, oT ux aedopmauu.

HccnenoBanue yciioBuil paBHOBECHsI TBEPAOIO TeJa, UMEIOLIET0 OCh BPaIllCHUS.



Tema 3. 3axkonut COXPAHEHUA 6 MEXAHUKE

Nmnynsc MaTepuaibHON TOYKH (T€Ja), CUCTEMbl MaTEPUATIBbHBIX TOYeK. VIMITynbC CUITbl U
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHeHUsl uMnysibca. PeakTuBHOE TBHKEHHE.

Pa6ora cuiel. MOIIHOCTE CHIIEL

Kunernueckass sHeprusi MarepuajibHON TO4Yku. Teopema 00 HM3MEHEHUHM KHHETHYECKOU
SHEPIHUH.

[ToTenumanesHas sHeprus. [loreHuuanbHas 3HEprust ynpyro aeGopMUpOBaHHON MPYKUHBL.
[ToTennmanpHas 3HEprust Teaa BOIU3U NOBEPXHOCTH 3€MJIH.

HOTCHIII/IZU'H)HBIC 1 HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa60T},1 HCIIOTCHIUAJIBbHBIX CHJI C
H3MCHECHHNEM MEXaHHUICCKOM OHCPIUU CUCTEMBI TCII. 3akoH COXpaHCHHUA MEXaHH4YeCKOH OHCPIruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpOWCTBAa M NMPAKTUYECKOE INPUMEHEHHWE: BOJOMET, KOIEp, NMPYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHNE.

[lepexo MOTEHIMATBLHOM SHEPTUU B KWHETUYECKYIO U 00OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX HHTSIHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHMEM MEXaHWYECKOW SHepruu Teja Ha
IIpUMEPE PACTKEHUSI PE3UHOBOTO XKI'yTa.

Paszpnen 3. MoJiekyasipHas pM3MKa U TEPMOJIMHAMHUKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU MEOPUU

OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKO TEOPUH U UX OINBITHOE 000CHOBAHHUE.
Bbpoynosckoe nuxkenue. uddysus. Xapakrep ABUKEHUS U B3aUMOJEHCTBHS YaCTHIL] BELIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEHN U TBEP/BIX TEJ U 0OBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE
9TUX MoJene. Macca u pasmeps! Mosiekyil. KonmdectBo Beniecta. IloctossHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHUHETUUYECKOW Teopuu
uaeanbHOTO Tasza. AOCONIOTHAs TeMIiepaTypa Kak Mepa CpeaHed KHHETHYEeCKOW SHEpPruu
TEIJIOBOTO ABMKEHUS yacTull rasza. [llkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MemnneneeBa—Knaneiipona. 3akon Jlamprona. M3omporeccsl B UacaibHOM Ta3e C MOCTOSHHBIM



KOJIMYECTBOM BemecTBa. [ 'paduueckoe MpeACcTaBICHHE H3OMPOIECCOB: H30TepMa, H30XO0pa,
n3zo0bapa.

TexHu4eckue yCcTporucTBa U MPAKTHIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeET.
Jlemoncmpayuu

OnbITEL, TOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BeEmIecTBa, (oTorpaduu MOJEKYI
OPraHU4YeCKUX COCTMHECHUMU.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JABHKCHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYILIECTBOBAHNE MEXMOJIEKYISIPHOI'O B3aUMOICHCTBUSI.
Monens, WUTIOCTpUpYIOLIas IPUPOLY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, MIUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UEAIbHOTO Ira3a, H30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE HU3MEpEHUil 00béMa
KOMHATBHI, JaBJICHUS U TEMIIEPATYpPhI BO3yXa B HEH.

HccenegoBanue 3aBUCUMOCTH MEXAY apaAMETPAMU COCTOSIHHSI Pa3peKEHHOIO ra3a.

Tema 2. Ocnoevl mepmoounamuxu

Tepmonnnamuyeckass cucremMa. BHyTpeHHsA SHeprus TEPMOJMHAMUYECKOM CUCTEMBI U
crocoObl e€ u3MeHeHus. KoinuecTBo TemioTel U padoTa. BHYTpeHHsIsI S5HEPTUsl 0JTHOATOMHOTO
HJeANbHOTO Ta3a. Buipl Temonepenayu: TeIONPOBOIHOCTb, KOHBEKIIMS, U3IyUeHHUE. Y IeTIbHA

TEINIOEMKOCTH BemecTBa. KommaecTBo TEmIOThI Ipu TCIuIonepeaayc.

[Tonsarue 06 annabarHom mponiecce. [lepBriit 3akoH TepMoaAMHAMUKH. [[puMeHeHne mepBoTro
3aKOHA TEPMOJIMHAMHKH K U3ompolieccam. ['paduueckas mHTEppeTanus paboTh ras3a.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpOIecCoB B IPUPOJIE.
TennoBble MamuHbl. [IpuHIUIBL AecTBYS TEMIOBbIX MaliuH. [IpeoOpazoBanus sHEpruu B
TerioBbiXx MamnHax. KoagduurenT nonesHoro aeiictsus temioBoit Mammubl. Huxi Kaphao u ero

K03 (UILMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTMUYECKHUE TPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: [BHUraTelb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIMIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW SHEpPrHMM Tejla NPU COBEPILIEHUU pabOThl: BbUIET NMPOOKH U3

OYTBIIKH ITOJT ICHCTBUEM CKATOTO BO3/IyXa, HarpeBaHue 3(hupa B JIATYHHOH TPYOKE ITyTEM TPECHUS
(BUIICOAEMOHCTpALIHSA).

N3menenne BHyTpEeHHEH 2HEPruu (TeMIlepaTyphl) Teja IpH TeIionepenaye.

OmnpIT 10 aMabaTHOMY PACIIMPEHUIO BO3TyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBo#t TypOUHBI, IBUTATENS] BHYTPEHHETO0 CTOPAHMS, PEAKTHBHOTO JIBUTATEIIA.
Yuenuueckuii sxcnepumenm, n1abopamopHule padomol

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun eeuecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u kouaeHcanus. Mcnapenne u kurneHue. AOCOTIOTHASI K OTHOCUTEIbHAS
BJIQXXHOCTh BO31yxa. HacblmeHHbldt nap. YaenpHas TemoTa napooOpa3oBaHMs. 3aBUCUMOCTD
TEMIICPATYpPhbl KUIICHUSA OT JaBJICHHA.

TBépnoe teno. Kpucramnmueckue n amopdHbie Tena. AHU30TPOMHSI CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBieHune u kpucraminzauus. Y IelbHas
TerioTa miassenus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OaaHca.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICHXPOMETP,

KaJIOPpUMETP, TEXHOJIOTUU IOJTYUCHUA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB,
1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIIICHHBIX MTAPOB.

Kurienre mpu MOHM>KEHHOM JIaBJICHUH.

Crioco0Ob1 M3MEpEeHUs BIAKHOCTH.

HaGnronenue nHarpeBanus v 1iaBjIeHUsT KPUCTAUIMYECKOTO BEIIECTRA.
JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

I/I3MepeHHe OTHOCHTCIBHOM BIIAXKHOCTH BO3yXa.



Paznen 4. DiiekTpoamHaMuKa
Tema 1. Inekmpocmamuka

OnekTpuzanus Teln. OJEKTpUYeckuil 3apsn. JlBa BHAa DIEKTPUYECKHX  3apsiiOB.
[IpoBOJHUKH, AUAIEKTPUKH U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUYECKOTO 3apsija.

Bszaumopneiicteue 3apsgoB. 3akoH Kymona. ToueuHslil snexkTpuueckuil  3apsi.
Onexrpuueckoe noJsie. Hanpspk€HHOCTh anexTpuyeckoro mouid. [lpuHuun cynepno3uuuu

SJICKTPHUYCCKUX noxae. JIuaun HaprDKéHHOCTI/I SJICKTPUUCCKOTO IT0JIA.

Pab6ota cuin anexrpocratruueckoro nois. Ilorenuunan. Pasnocts norenuuanos. [IpoBoaHuku
U JUBJIEKTPUKH B AJIEKTPOCTATUUYECKOM MoJie. J{uanekTpuyeckas IpOHULAEMOCTb.

OnexkrpoéMkocTh. KonaeHcaTop. IJIEKTpOEMKOCTh IUIOCKOTO KOHICHCATOpa. DHEPrus
3apsHKEHHOTO KOH/IEHCATOPA.

TexHuyeckue yCTpOWCTBa M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKasl 3allliTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAJIbHBIN
anmapar, CTpyWHBbIM IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIIKII IEHCTBHS SJIEKTPOMETpA.

B3anmonelnicTBue Ha3IEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE T0JIC 3aPSDKCHHBIX TEI.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKas 3amuTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh SHGKTpOéMKOCTI/I IIJIOCKOr'0o KOHACHCATOPA OT IIOIIAaAu IJIACTUH, PAaCCTOSAHUS
MCXKIY HUMHU U HHSHGKTPHHGCKOﬁ IMPOHUIIaCMOCTH.

DHeprus 3apsKEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3Mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuyeckuii mok. Toxu 6 paznuunvix cpeoax

DJEKTPUUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS DJICKTPHUSCKOTO TOKA. MICTOUHWMKH TOKa.
Cwura Toka. [IocTOSITHHBIN TOK.

Hamnpspxenue. 3akon Oma y1st yqacTka Iemu.



SHCKTPI/ILICCKOG COIIPOTUBJICHUC. YaenpHOE COITPOTHUBIICHHUC BEIICCTBA.
HOCJ’ICILOB&TGJ’IBHOG, napauiCibHOC, CMCIIAaHHOC COCAMHCHUE ITPOBOJHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH [[xoyms—JIenia. MOIHOCTh 37IEKTPUIECKOTO TOKA.

DNeKTPOABMIKYINAsl CHjla U BHYTPEHHEE CONPOTUBIICHUE MCTOYHHKA TOKa. 3akoH Oma it
MOJTHOM (3aMKHYTOM) 3IeKTprudecKol rienu. KopoTkoe 3ambikaHue.

DneKTpoHHas MPOBOAUMOCTH TBEPABIX METAIOB. 3aBUCHMOCTh COTMIPOTHUBIICHUS METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAass M MpPHUMECHas MPOBOJAUMOCTb MOJIYIIPOBOJIHUKOB.
CpoiictBa p—n-niepexoa. [lomynpoBoiHUKOBEIE TPUOOPBHI.

DJEKTPUUYECKU TOK B PACTBOPaX M paciuiaBaX »dIICKTPOIHTOB. IJICKTPOJHUTHICCKAS
JUCCOITHAINSA. DIIEKTPOJIH3.

DnexTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOSITENIbHBIN pa3psia. MoaHus.
IIna3ma.

TexHuveckue yCTporucTBa M MPAKTUIECKOE TPUMEHEHHUE: aMIIepMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKUA TOKA, DJEKTPOHArpPEeBATECIbHBIC MPHOOPHI, AJIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
TEPMOMETP  CONPOTHBJICHHS, BAaKyyMHBIA  JUOJA, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN MO, TaJTbBAHUKA.

Jlemoncmpayuu

I/I3MepeHI/IC CHJIBI TOKa W HAIIPSIKCHUS.

3aBUCHUMOCTh COIMPOTUBJICHHUA MNUWIMHAPHUYCCKUX I[MPOBOJHUKOB OT [JIHMHBI, ILJIOIIAaAN
IMOMEPCHYHOTIO CCYCHHUA U MaTCpHraJia.

CwMemranHoe COCIUHCHHNEC IIPOBOJJHUKOB.

[IpssiMoe m3MepeHne 3IeKTPOABMKYIIEH cuiibl. KOpOTKOe 3aMblKaHME TallbBaHUYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPBHI.
IIpoBOIUMOCTB IIEKTPOJIUTOB.

HckpoBoii pa3ps ¥ IpOBOIMMOCTb BO31yXa.
OAHOCTOPOHHSS MPOBOJAUMOCTD JTMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
N3ydyeHne cMEeNIaHHOTO COCIUHEHUS PE3UCTOPOB.

I/ISMCpeHI/IC SHGKTpOI[BI/DKYHIGI\/'I CUJIBI ICTOYHHKA TOKAa U €TI0 BHYTPCHHETO COIMPOTHUBJICHUS.



HaGmronenue snexrpomnusa.
MexnpeaMeTHble CBSI3H

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocCymiecTBISIETCS C Y4ETOM
COJIEp’KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€ll C KypcamMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesxcnpeomemuvie nousamus, CBsI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOTO TO3HAHUS:
SBJICHUE, Hay4dyHbId (akT, runore3a, (u3nmyeckas BeIUYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIMUPOBAHUE, MOJIETD, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUMH, TMHENHas pyHKuMA, napadosa, runepooda,
uX rpaduKy U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHl M HX MPOEKIMM HA OCH KOOpIUHAT,
CJIO)KEHHE BEKTOPOB.

buonozus: mexannueckoe JIBWKEHUE B KUBOW mpupojne, 1uddysus, ocMoc, TemioooMeH
KUBBIX OPraHU3MOB (BHJIbI TEIJIONEPEAAaYH, TEINIOBOE PABHOBECHE), JIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumus: AUCKPECTHOE CTPOCHHUEC BEIICCTBA, CTPOCHUEC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIipHass MaccCa, TCIIJIOBEIC CBOMCTBa TBépI[I)IX TCII, )KI/I}IKOCTCI\/'I U Ta30B, JJICKTPUUYCCKUC
CBOMCTBA MCTAJUIOB, DJICKTPOJIUTHUYCCKAA AUCCOUalV, raJIbBaHHUKA.

l'eoepagpus: BNaXXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHUH C MCIOJIb30BAaHUEM MEXAHHU3MOB, YUET TPEHHUS B
TEXHHUKE, TOJUIMITHUKYU, HCIOJIb30BaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBasi TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJIY4Y€HHUsS COBPEMEHHBIX MaTepUajoB, B TOM YHCIIE
HaHOMATEpUAJIOB, U  HAHOTEXHOJOTMM,  DJIEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, dBJICKTpPOHArpeBaTelbHbIE PUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KITIACC
Paznen 4. DiiekTpoamHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[ToctostHHble MarHuThl. B3aumoAeiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJE.
Bexrop marauTHOM nHAYKIMH. [IpuHIMD Cyneprio3uuy MarHuTHBIX 1ojei. JIMHUM MarHuTHOM
uHaykiuu. Kaptraa nuHuid MarHuTHOM MHAYKIIUU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarauTtHOE MoJie MPOBOJHMKA ¢ TOKOM. KapThHa nWHHMI WHIYKIIUA MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHUKA, KATYIIKH C TOKOM.

OmneiT Opcrena. BzanmoaelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYNb U HallpaBJICHUE.



Cuna JlopeHma, e€ Moaynb HW HampaBieHHe. [[BKeHHE 3apsDKeHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna.

SBneHue ONEKTpOMarHUTHOM MHAYKUMU. [IOTOK BEKTOpa MArHUTHOM WHIYKIIMH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH JIEKTPOMarHuTHOU uHAyKuun Papases.

BuxpeBoe anexTpuueckoe moJie. DIEKTPOABHKYILAS CHUJIAa HWHAYKUHUU B IPOBOJHHUKE,
JBIKYIIEMCSI IIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

[IpaBuiio Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHIYKIIMHU. DJIECKTPOABIKYIIIAs CHJIa CAMOMHIYKIIUH.
SHCpFI/IfI MaravuTHOTI'O ITI0JIA KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texundeckue YCTpOﬁCTBa U IMPAKTUYCCKOC IPUMCHCHHUC. TIOCTOAHHBIC MAIrHUTEHI,
QJICKTPOMArHUTHI, JICKTPOABUIaTCIIb, YCKOPUTCIN 3JICMCHTAPHBIX YaCTUL, THAYKIIMOHHAS I1CYb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKIIOHEHHUE ATEKTPOHHOTO IMyYKa MAarHUTHBIM TIOJIEM.
JIuHUM UHITYKITMA MarHATHOTO TIOJISL.
B3anmonerictBue qByX NpOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeHI1a HA KOHBI JIEKTPOJIUTA.
SBneHne AMEKTPOMArHUTHON UHIYKITHH.

[IpaBuito Jlenna.

3aBUCHUMOCTh SHGKTpOI[BH)I(YHIGfI CUJIBI MHAYKIUU OT CKOPOCTH M3MCHCHHA MArHuTHOI'O
IIOTOKa.

SIBiIeHNE CAMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHne MarHMTHOTO MOJISt KaTYIIKU C TOKOM.

HccnenoBanue neiicTBUSI NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBICHUS JIEKTPOMArHUTHOW MHAYKIUH.

Pazgen 5. KoJjie0anus ¥ BOJTHBI



Tema 1. Mexanuueckue u 31eKmMpOMazZHUmMHbIE KOJ1€OAHUA

Konebarenbnast cuctema. CBoOOgHBIE MexaHMYeckue KosiebaHus. [apmoHHueckue
konebanus. Ilepwon, wactora, ammumtyaa u  ¢asza koneOaHuil. [Ipy>KUHHBIH MasTHUK.
MaremaTtuueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHX KoJiebanuil. [IpeBpalenue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebatenpubiii koHTYp. CBOOOTHBIE JJIEKTPOMArHUTHBIE KOJICOAHHWS B HJI€ATHLHOM
KojeOaTeNbHOM KOHTYpe. AHAJOrUs MEXJIy MEXaHWUYECKUMU U 3JIEKTPOMAarHUTHBIMU
kosnebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B UJICAIBHOM KOJI€OATEIbHOM

KOHTYpE.

[IpencraBienue o 3aTyxaroluX KojieOaHUAX. BbIHYKJIeHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 3IEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHyCOUJANIbHBIA NEPEMEHHBIN TOK. MOLIHOCTh MEPEMEHHOTO TOKa.
AMIITMTYIHOE U JEHCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA M HAIPSKCHMUS.

Tpancdopmarop. IlpousBoactBo, mepenadya U MOTpeOICHHUE SIEKTPUUECKON HHEPIHH.
DKOJIOTUYECKHE PUCKM TIpU MPOU3BOJCTBE AEKTpoldHepruu. KymnbTypa ucCHoIb30BaHus

3JIEKTPOSHEPTUH B IOBCEIHEBHOM KU3HHU.

TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, JIMHHUHU JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeIbHOU CUCTEMBI (MIPYKUHHBIA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxaronux KoyieOaHun.
HccnenoBanue cBOMCTB BHIHYXKACHHbBIX KOJIEOaHUH.
HaGnronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIEOaHNUS.

OcmwnorpaMmbsl — (3aBUCHUMOCTH  CHJIBI  TOKa W HANpsDKEHUST OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocnenoBaTeIpHOM COEAUHEHUU PE3UCTOPA, KAaTYIIKH HHIYKTUBHOCTH M
KOHJICHCATOPA.

Monenb IMHUY 3JIEKTpOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUO/ia MaJIbIX KOJIeOaHHUM Tpy3a HA HUTU OT JJIMHBI HUTU U
MaccChl Ipy3a.



HccnenoBaHue nNEpeMEHHOr0 TOKa B LENU M3 IOCJIENOBATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmMpOMACHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yciaoBus pacnpoctpadHeHus. [lepuoa. CkopocTs pacnipocTpaHeHH
u JnuHa BOdHBL [lomepednple W TpoaOJbHBIC BOJHBL. MHTepdepennus wu  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' pomKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONeKTpOMarHUTHBIC BOJIHBI. Y CIIOBUSI M3JIY4YEHUS DSJICKTPOMArHUTHBIX BOJIH. B3anmMuas
opueHTanus BekTopoB E, B, V B anekrpomarauTHo# BoaHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakKeHHe, NpeJoMiieHHe, noJysgpusauus, audpaxkuus, uHTepdepeHuus. CkopocTb

QJICKTPOMArdHUTHBIX BOJIH.

[lkana »3yeKTpOMarHUTHBIX BOJH. IIpUMeHEeHue 3JIeKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIUIIBI pagnoCBsI3U U TeleBUAeHUs. Paguonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHHE OKPYXKarollel cpeibl.

TexHudeckue yCTpoOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTHKA B TEXHUKE W MEAWIIMHE, paaap, PaauonpUEMHUK, TEIEBH30D,
anTeHHa, tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTpaHEHUE MTOTIEPEUHBIX U MTPOI0IBHBIX BOJIH.

Komneb6mromnieecs Teno kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus v MpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenune nnrepdepenimy u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOMW PE30HAHC.

HaGnronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUTHUTYIOM WU YacTOTOM
KOJIcOaHUM.

UccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHHUE, MPEJIOMIICHUE,
noJisipu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsimosinHEHOE paclpOCTpaHEHHUE CBETA B OJHOPOJAHOM Cpele.
JIyd cBera. ToueuHbIll HICTOYHUK CBETA.

Otpaxenue cBera. 3akOHbI OoTpakeHMsl cBeTa. [locTpoeHue n300pakeHHl B IJIOCKOM
3epKaie.



[Ipenomiienne cBeta. 3akoHBI MPEIOMIICHHS] CBeTa. AOCOJIOTHBIM  IMOKa3aTesb
npenomwiienus. IlonmHoe BHyTpeHHee oTpakeHue. [IpenenbHBbIH yros MOJHOTO BHYTPEHHEIO
OTpa)XCHHUS.

Hucnepcus cBera. CiioxHbIN cocTaB 6enoro cseta. L{Ber.

Cobuparounme u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHOe paccTosiHHE U
ONTHUYECKasi CHiia TOHKOU JuH3bL. [locTpoenune n3o0pakeHuil B cCOOMPAIOLINX U paCcCEeUBAIOIINX
nrH3ax. Popmysia TOHKOH JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BomnoBas ontuka. Wutepdepenmusi cBera. KorepeHTHbIE HMCTOYHHKU. Y CIIOBHS
HaOIIOACHUST MAKCUMYMOB U MUHUMYMOB B HHTEp()EPEHIIMOHHON KapTHHE OT JABYX CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pewmérka. YciaoBHE HaONIOJEHUS TJIABHBIX
MaKCHUMYMOB MpHY NaJICHUH MOHOXPOMATHUYECKOI0 CBeTa Ha TU(PAKIIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpONCTBAa M MpaKTUYECKOE NPUMEHEHHE: OYKH, JIiyna, Qoroammapar,
HpOGKHHOHHBIfI arrapar, MUKpPOCKOII, TEJICCKOII, BOJIOKOHHAs OIITHKA, )II/I(l)paKIII/IOHHafl pCIHéTKa,
HOJIAPOU .

Jlemoncmpayuu

[IpsMonuHeliHOE pacnpocTpaHeHHe, OTPaKEHHWE U IpellomiieHHe cBeTa. OnTudeckue
puOOPBHI.

[TonHoe BHYTpeHHEE oTpaxeHue. Moieiab CBETOBOA.
HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.

Moenu MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue nnrepdepeHium ceera.

Ha6nronenue nudpakuun ceta.

HaGnronenue qucnepcun certa.

[Tonyuenue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOIIBIO AUGPAKIUOHHON PEIIETKH.
Habmronenue nossipusanum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

I/ISMCpeHI/IC IMOKa3aTeyid IMPECJIOMIICHUA CTCKIIA.



HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.

HaGnronenue qucnepcun certa.

Pa3zpnen 6. OCHOBBI cieMAILHOM TEOPUH OTHOCHTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIaCCMYECKOW MexaHuku. [locTymaTel crienuanbHONW TEOpHUH
OTHOCUTEIILHOCTH: HWHBAPUAHTHOCTb MOJIYJISI CKOPOCTHM CB€Ta B BakKyyme, MPUHLIMI
OTHOCHUTEJIHHOCTA DWHIIITEWHA.

OTHOCHTEIHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKPAIICHUE JUTUHBI.

DHeprus ¥ UMIYJIbC PEISITHBUCTCKOMN YaCTHIIBI.

CBsI3b MacChI C PHEPTUCH U UMITYJIbCOM PEIIITUBUCTCKON YaCTHITBI. DHEPTHsI TOKOSI.
Paszpnen 7. KpanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u >HEPruu GOTOHA C €r0 YaCTOTOM. DHEPrUsl U UMITYIIbC
¢dboToHa.

OtkpeiTne u wuccienoBanne (orodddexkra. Ombiter  A. I. CtoseroBa. 3aKoHBI
dbotorddekra. YpaBuenne Diinmreitna ;s Gpororddexra. «Kpacnas rpanutia» potosrddexra.

Hasnenue ceera. OnbiTel [1. H. JIebenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoWcTBa U MPaKTUUYECKOE IMPUMEHEHHE: (POTO3IEMEHT, (POTOATUUK,
coJiHeuHas Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®oto3(hPexT Ha yCTaHOBKE C MIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHelIHEro GoTosddekra.

Ceeroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactui. [lnanerapras
Mojenb atoma. [loctynarsl bopa. M3nyuenue u morsiomenrne GOTOHOB MPU MEPEXOJIC aTOMa C

OJIHOTO YPOBHS 3HEPIr'uH Ha Jipyroi. Buasl ciektpoB. CiekTp ypoBHEH SHEpruu aroma BOAOPO/Ia.

BousHoBbIe cBoMcTBa yacTull. Boisinbl 1e bpoins. KoprnyCKynspHO-BOJIHOBOM Tyaan3M.



CnoHTaHHOE U BBIHYXXJICHHOC U3TYUCHUC.

TexHuueckue yCTpoWcCTBa UM IPAKTUYECKOE IPUMEHEHME: CHEKTPAJIbHBIM AaHAJIN3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopna.

OmnpenerneHne ATMHBI BOJHBI JIa3epa.

Habnronenne MMHEHYaTHIX CIEKTPOB H3ITyYCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HaGnronenue nuHevyaToro cnexkrpa.

Tema 3. Amomnoe saopo

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTh CTPOCHUS siipa. OTKPBITHE PaTHOAKTUBHOCTH.
OmnsiThl Pesepdopna no onpeneneHuio cocraBa paguoakTUBHOrO u3nydenus. CBoiicTBa anbda-,

6CTa-, ramMmma-us3JIydCHHus. Bausaue PAaAOAKTUBHOCTU HA JXKUBBIC OPraHu3MBEI.

OTtkpeiTHE TTPOTOHA U HeWTpoHa. HyknonHas moaens sipa [eiizenOepra—Banenko. 3apsiyg
sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacniag. DJIEKTPOHHBIA W TO3UTPOHHBIM OeTa-pacmaa. ['amma-uznmydenue. 3aKoH
PaZoaKTUBHOTO pacraja.

DOHeprus cBA3U HYKJIOHOB B saape. fAnepHbie cuiibl. JlepekT macchl sapa.
AnepHblie peakuuu. /lenenue u CUHTE3 SIED.

SAnepusiii  peakrop. Tepmosnepubiii cunTe3. IIpoOneMbl W MEpPCHEKTUBBI  SAECPHOU
SHEPreTHUKU. DKOJIOIMUECKHUE aCIIEKTHI sIIEPHON SHEPIeTUKH.

OnemeHTapHble YacTHUIbI. OTKPBITHE TO3UTPOHA.
MeTo 1l HAONIOAEHUS U PETUCTPALIUU HJIEMEHTAPHBIX YACTHULL.
OyHIaMeHTaIbHbIE B3aUMOJIeHCTBUSA. EMUHCTBO uU3nuecKkoil KapTHHBI MUpA.

TexHUUecKue yCTpONCTBA M NMPAKTHYECKOE NMPHMEHEHHE: TO3MMETp, Kamepa BuibcoHa,
SJIEPHBIN PeaKTop, aToMHasi bomoa.

Jlemoncmpayuu
CuéTYnK MOHM3UPYIOUTUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol



HccnenoBanue TpekoB yacTull (10 TOTOBBIM (hoTOrpadusm).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U AcTPOPU3NKH

Ortarnbl pa3BUTHS acTpoHOMUH. [IpuKiaHOe 1 MEPOBO33pEHUECKOE 3HAYCHUE ACTPOHOMHUH.

Bun 3Bé3nHoro HebOa. Co3Bes3aus, sipKue 3BE3/IbI, TUNIAHETHI, UX BUIMMOE JIBUKCHHE.

ConneuHas cucrtema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprun ConHioa u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKH. [larpaMma «CIeKTpaIbHBIA KJIacC — CBETUMOCTEY. 3BE3/IbI TIIaBHOM
MOCIIEIOBATEILHOCTH.  3aBHCUMOCTh ~ «Macca — CBETHMOCTb» Ui 3BE3A  TJIABHOM
MocleIoBaTeIbHOCTH. BHyTpenHee crpoeHue 3BE3n. COBpEeMEHHBIE TIPE/ICTABICHUS O

MPOUCXOKACHUH ¥ 3BoJtoMK CoJIHIIA U 3BE3/1. DTaIlbl KU3HU 3BE3I.

Mneunsiii [1yts — nama [Manmaktuka. [Tonoxxenne n nemwkenne Conria B ["amaktuke. Turb
rajakTuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B SiApax rajJakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon XaO6na. PazOeranue ranaktuk. Teopus
Bosemoro B3peIBa. PenukroBoe n3irydeHue.

MacirabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npo0ieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
IUIs OTIPEJIeNIEHUs TI0JI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOTo MoyIIapus U SIPKUE 3BE3IBL.

Habmonenus B teneckon Jlynsl, maner, Mieunoro Ilyru.

Oo0o01maruiee NOBTOPEHKE

Ponp ¢u3uku u acTpoHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOHW, CONMAIBHOW U
ATHYECKOH cepax AeaTeIbHOCTH YeJI0BeKa, POJib U MECTO (PU3UKHU U aCTPOHOMUHU B COBPEMEHHOM
HAay4yHOM KapTUHE MHpa, POJb (QuU3MYecKod Teopuu B (HOPMUPOBAHMM MPEJICTABICHUN O
¢bu3nyeckoi KapTuHE MHpa, MECTO (PU3UUYECKON KapTHUHBI MUpPA B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABIECHUN O IPUPO/IE.

Me:xnpeameTHble CBSI3U

N3yuenue xypca ¢usuku 0azoBoro ypoBHA B 11 kiacce ocyuecTBisieTcs € Y4€TOM
COJIEp’KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€ll C KypcamMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHBIE C M3YYEHMEM METOJIOB HAYYHOI'O IO3HAHMSL:

SBJICHUE, HaydHbId (akT, rumotesa, (u3myeckas BEIUYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOAECIMPOBAHUE, MOJIETD, U3MEPEHHUE.



Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHUMN, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl U HUX
MIPOEKIIMM HAa OCH KOOPJUHAT, CJIOKEHHE BEKTOPOB, MPOM3BOJHBIE AJIEMEHTApHBIX (YHKIIMM,
MIPU3HAKU [10/100MsI TPEYTOJbHUKOB, OINIPEIeICHHE IIOMAAN IIIOCKUX GUryp u oobEéMa Tel.

buonozus: snexTpuyeckue sIBICHUS B )KUBOU IPUPO/IE, KoJiebaTenbHbIe IBUKEHUS B )KUBOI
IIPUPOJIE, ONTHUYECKUE SIBJICHUS B )KUBOW IIPUPOJIE, IEUCTBUE PAJUALINA HA KUBBIE OpPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpUCTaUIMYECKash CTPYKTypa TBEPIBIX TeEI,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIIN3.

l'eoepagpus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJI€)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, IPEJICKA3aHUE 3EMJIETPSICEHUH.

Texnonocus: TMHAN DIIEKTPOIIEpENAd, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOBUTATEIb,
UHAYKIMOHHAs Te4yb, pajap, paAuoONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN arnapar, BOJIOKOHHAas ONITUKA, COJTHEUHas Oarapest.

INVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA IPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydebHoro mpeamera «Pus3uka» Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHHS
(6a30BBIII  ypOBEHB) JOJKHO  OOECHEYHTh JOCTIKCHHE  CIACAYIOMHMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX B IMPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «Pu3MKa» OJKHBI OTpakaTb
TFOTOBHOCTb M CIOCOOHOCTh OOy4aroLUXCs PYKOBOJACTBOBATHCA CPOPMUPOBAHHOM BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CUCTEMOW IICHHOCTHBIX OpHEHTAluM, MO3UTUBHBIX BHYTPEHHUX
yOEXKIEHUI, COOTBETCTBYIOIIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciivpeHue >KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B IPOLECCE pealu3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpa:xknaHcKoro BOCIMTAHUA:

chOpMUPOBAHHOCTh TPAKIAAHCKOW TMO3UIMH OOYydYalOIIeroCs KakK AaKTUBHOTO |
OTBETCTBEHHOTI'0 WJIEHA POCCUICKOI0 00IECTBa;

MPUHATAE TPATUIIMOHHBIX OOIIEYEIIOBEUECKMX T'YMAHUCTHYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B MHTEpPECaxX Ipa)JIaHCKOro OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aUMOJEHCTBOBATh C COLHUAIBHBIMA HHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKIUSAME M HA3HAYEHUEM;

TFOTOBHOCTh K T'YMAaHUTAapPHOU U BOJIOHTEPCKOU IEATEILHOCTH;

2) MNAaTPUOTHYIECCKOI'0 BOCIIUTAHUSA:



c(OpPMUPOBAHHOCTh POCCUMCKOM IPpa)AaHCKOW UACHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TIOCYAapCTBEHHBIM CHMBOJIaM, JIOCTHKEHHUSM POCCHUMCKHX
YU€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TTOBEJCHUS;

CIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIlIEHUs, OPUEHTHPYACH Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYHUBOIO OYAYIIEro;
4) 3cTEeTHYECKOT0 BOCTIMTAHMS:

9CTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA, IIPUCYILETO
¢buznueckoil HayKe;

5) Tpya0BOro BOCIMTAHMS:
MHTEPEC K pa3Iu4HbIM chepam npodeccruoHaIbHOM JesITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (QU3MKONW M TEXHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuieil nmpodeccuun u

PCAIN30BbIBATH COOCTBEHHBIC JKU3HEHHEIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHHMIO M CaMOOOpa30BaHUIO B 00nacTH (pU3MKH Ha
MPOTSKEHUU BCEH )KU3HH;

6) 3K0J10rM4ecKOro BOCIMTAHMS:

cOpMUPOBAHHOCTh 3KOJIOTHUECKOH KYJIBTYpHI, OCO3HAaHHE TIJI00AJBHOTO XapakTepa
HKOJIOTMUECKUX MPoOIieM;

IJTAHUPOBAHUE U OCYILIECTBIICHHUE JEHCTBUI B OKPYKAIOLIEH CPEJIEe HAa OCHOBE 3HAHUSA LIEIer
YCTOMYHMBOTO Pa3BUTHs YEIOBEYECTBA;

paclIUpeHUe OmbITa JACSITEIBHOCTH SKOJIOTMYECKOW HANMpaBJIECHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUMN 110 (DU3HKE;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUS

C(OPMHPOBAHHOCTb  MHUPOBO33PEHMsSI, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BuUTHs PU3NUECKON HAYKU;

OCO3HAHME LIEHHOCTU HAayYHOW JESTEJIbHOCTH, FTOTOBHOCTH B Ipoliecce M3ydeHus (pusmku
OCYILIECTBIISATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO JIEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE.



METAINIPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTeabHbIE YHHUBEpPCAJAbHbIC y‘leﬁﬂble JaedcTBUA
ba3oBble Jornueckue geiicTBus:

CaMOCTOATENIBHO (DOPMYIMpOBaTh M AKTYaJIU3UPOBATh IMpoOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpCACIIATDh LUCIIN ACATCIbHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPHUU UX OOCTHIKCHUS
BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTUBOPCUUSA B paCCMAaTPUBACMBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUAX,

pa3pabaThIBaTh IJIaH pelIeHus IpoOIeMbl ¢ yUETOM aHaIN3a UMEIOIIUXCSI MaTEPUAIbHBIX U
HEMATEpPUAJIIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBLBI B ACATCIIBHOCTH, OLUCHHMBATHL COOTBCTCTBUC PE3YJIbTATOB LECJIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pPabOTy B YCIOBUSIX pPEAJIbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3sBUBaTh KPECATUBHOC MBIIIJICHUC ITPU PCIICHUHA )KU3HCHHBIX HpO6J’I€M.
ba3oBbie HCCIEeA0BaATECIbCKHUE }IeﬁCTBI/IﬂI

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMH TOHSITHSIMH U METOJaMHU (HU3UYECKOMN
HayKH;

BJIQJICTh HaBBIKAMHU Y4€OHO-MCCIIEIOBATEILCKOM M TPOCKTHOM JESITEIBHOCTH B O0OJacTH
(u3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS 3a71a4
(bMBUYECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3JIMYHBIX METOIOB TIO3HAHUS,

BIIQJIETh BUJAMHU JESITEIBHOCTA TIO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HHTEPIPETaInH,
peoOpa3oBaHUIO U MTPUMEHEHHUIO B PA3IMYHBIX Y4€OHBIX CUTYAIUSIX, B TOM YHCJIC TIPU CO3AaHUHT
Y4€OHBIX MPOEKTOB B 00JIaCTH (U3HKU;

BBIABJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3a/ady, BBIJIBUTATh
TUTIOTE3Y €€ PEIICHHs, HAaXOAUTh apTyMEHTHI ISl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh

rapamMeTpsl U KPUTEPUU PELLICHHUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XOAC PCIICHHUA 3aJa4n PE3YJIbTaThl, KDUTUYCCKH OLICHHUBATDH
HUX JOCTOBEPHOCTD, ITIPOrHO3UPOBATH U3MCHCHHE B HOBBIX YCIIOBUAX,

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTENbHON €A TEIBHOCTH, B TOM
YHUCJIe MPU U3ydeHUN (PU3UKH;

AaBaTb OUCHKY HOBBIM CUTyallusM, OICHHUBATDb HpHO6p€TéHHLII>i OIIBIT,
YMETb NEPCHOCUTD 3HAHUS T10 (i)mm(e B ITPAKTUYCCKYIO o0jacTh KHU3HECACATCIBHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEJAMETHBIX 00IacTel;



BbIJIBUI'aTb HOBBLIC UJICH, ITPCAJIaraTb OPUTMHAJIBHBIC ITOAXOAbI U PCIICHUS,

CTaBUTH HpO6J'IeMBI 1 3aJia4yu, JOITYCKArOMHEC AJIbTCPHATUBHBIC PCIICHUA.
Patora ¢ undopmanmueii:

BJIAJICTb HAaBbIKaMHU ITOJIYYCHUA I/IH(i)OpMaHI/II/I (1)I/I?>I/I‘I€CKOFO CoACpKaHNUA N3 MCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISATH IOWCK, aHAJIM3, CHCTEMATU3AlHUI0 |
MHTEPIpETANI0 HHPOPMAIMU PAa3IUYHbIX BUJIOB U (DOPM MPEICTABICHUS;

OIIEHUBAThH JOCTOBEPHOCTh MH(POpMAIINH;

HCII0JIB30BAaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX N KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pEeUICHUHA
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3AllMOHHBIX 3aJda4 C CO6JHOI[CHI/ICM TpC6OBaHI/H71
OPTrOHOMHKH, TCXHUKU 6630H3CHOCTI/I, TUT'CHBI, pecypc0c6epe>1<eHH$[, IMPABOBBIX W 3TUYCCKUX
HOPM, HOPM UH()OPMAITMOHHOW 0€3011aCHOCTH;

co3faBaTb TEKCThl (PU3MUECKOrO COAEpKaHMS B pPa3IMYHBIX ¢opMarax ¢ Y4€TOM
Ha3HauYeHUs MH(OPMALIUU U LIeJIEBOM ayJUTOPUH, BBIOMPasi ONTUMAaJIbHYIO (OpPMY MPECTaBIICHUS
Y BU3yaJIM3aIUu.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe 1€l CTBHS:
OCYIIECTBJISTh OOIICHNE Ha YPOKaX (DU3UKH M BO BHEYPOUHOH JACSITEIHHOCTH,

pacrno3HaBaTb NPEAINOCHIIKN KOH(i)J'II/IKTHI)IX CI/ITyaIII/Iﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pa3BEPHYTO M JIOTHYHO H3jIaraTh CBOIO TOYKY 3PEHHS C HCIIOJB30BAHHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHINBUIyalbHOU pabOTHI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOLIMX HMHTEPECOB U
BO3MOYXHOCTEH Ka)J0TO 4IeHa KOJUIEKTHBA,;

IIPUHUMATH II€JIM COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBaTh W KOOPAUHUPOBATH
JNENCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IIJIAH ICHCTBHM, PACIPENEIATh POIU C YYETOM MHEHUIN

YYaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOUN pabOTHI;

OLCHUBATb KA4CCTBO CBOCTO BKJIaJa U KAXKJOI'0 YHaCTHHKA KOMAaH/bl B O6HII/II71 peE3yiabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npejyaraTb HOBBIE MPOEKTHI, OLEHUBATH WAEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIICCTBJIATL IIO3UTHUBHOC CTPATCTUYCCKOC TIIOBCACHHWEC B Pa3JIMYHbBIX CUTyallUsIX,
IMPOSABJIATE TBOPYCCTBO U B006pa)KeHI/I€, OBITH WHUIIMATHBHBIM.

PerJIHTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁﬂme JecTBUSA

Camoopranu3amnus:



CaMOCTOSITEJIBHO OCYIIECTBIISATh [O3HABATEIbHYIO JACSITEIbHOCTh B 00JAaCTH (U3HKU U
aCTPOHOMUH, BBISIBJISITH MPOOJIEMBI, CTABUTH U (POPMYIUPOBAaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEUICHUs PACUETHBIX M KAa4eCTBEHHBIX 3a]a4, IUIaH
BBINIOJIHEHUSI TPAKTHMYECKON paboThl € y4€TOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEATIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH yueOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MIPOSIBICHUIO SPYAULIUU B 00J1aCTH PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬁMOKOHTpOJ’Ib, IMOIMOHAJLHBIA HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyalllsIM, BHOCUTH KOPPECKTHBBI B ACATCIBHOCTb, OLCHHUBATH
COOTBCTCTBUC PE3YJILTATOB LECJISAM;

BJIaJJ€Th HaBbBIKaMHU IMO03HABaTEIILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHHs COBCPHIACMBIX I[GI\/'ICTBI/II\/'I n
MBICJIIUTCIIBHBIX ITPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

MCI0JIb30BaTh MPUEMBI peiIeKCUu i OLIEHKH CUTYallluU, BbIOOpa BEPHOTO pEIICHMUS;

YMETb OLCHHUBATL PUCKHU U CBOCBPEMCHHO IMPUHUMATE PCIICHHUSA 110 UX CHUIKCHHIO,

IIPUHAMATh MOTUBEI M apI'yMEHTHI APYIUX NIPU aHAJIN3€ PE3YILTAaTOB NESITEIbHOCTH,

IIPpUHUMATh CC6$I, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHAMATh MOTUBEI M apI'yMEHTHI APYrUX IIPU aHAIN3€E PE3YIBTATOB JEATEIBHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OMIMOKU.

B mpouecCe NOCTUIKCHHUA JTUIHOCTHEBIX PE3YJIBTATOB OCBOCHUS ITPOrpaMMbI 110 (1)I/I?>I/IK€ JJIA
YPOBHSI CpeHEero 00IIero o0pa3oBaHus y 0OY4arONIUXCSI COBEPIICHCTBYETCS dMOIIMOHAIBHBIN

WHTEJUICKT, IPEATNOIararonui chopMHUpOBaHHOCTS:

CaMOCO3HAHUs, BKIIIOYAIOUIET0 CIIOCOOHOCTh NOHMMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOM Cephl, ObITh YBEPEHHBIM B Ce0€;

CaMOpEeryJlIupOBaHus, BKIIOUAIOILEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJ/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIOYAIOLIECH CTPEMIJICHHE K JOCTM)KEHHUIO LEIU H YCIEXY,
ONTUMU3M, HTHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXO/S U3 CBOUX BO3MOYXKHOCTEM;



OMIIaTHUH, BKJ'IIOLIaIOH_[eﬁ CIIOCOOHOCTh ITOHHMATH SMOIHUOHAJIBHOC COCTOSHHC OPYIux,
YUUTBIBATH €T0 IIPU OCYIICCTBIICHUU O6HI€HI/I$[, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHUS C APYTUMU
JIOJIbMU, 3200 TUTHCS, IPOSIBIISITH UHTEPEC U pa3peliaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JI0JKHBI OTPAXKATh
c(OpMUPOBAHHOCTH y 00YUaIOLIUXCSI YMEHUI:

J€MOHCTPUPOBATh HA MpPHUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOW KapTHHBI MUpPa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTMH, B IPAKTHYECKOU
NeSATEIIFHOCTH JIFOJIEH;

YUUTBHIBaTh IPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJENIel: MaTepralibHas TOUKa,
MHEepLHalbHas cucTeMa oTcuéra, adCOJIIOTHO TBEPAOE TEINO, UJICANbHBIN a3, MOAEIN CTPOCHUS
ra3oB, XKUJKOCTEN M TBEPABIX TeJ, TOUCUHBIM IEKTPUUECKUN 3apsia MPU pelleHun pU3NYeCKUX
3a1ay;

pacrno3HaBaTh (U3UYECKUE SBJIEHHS (MPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOpHUM CTPOEHHUS BELIECTBA U AJIEKTPOJWHAMUKHU:
PaBHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEHHOE [BHUXKEHHE, CBOOOJHOE MaJCHHE Tell,
JBUKEHHE 110 OKPYXHOCTH, MHEPLIKS, B3auMoAelicTBUE Tell, 1 Py3us, OpoyHOBCKOE IBUKEHUE,
CTPOEHUE KUJKOCTEH U TBEPHBIX TeJ, N3MEHEHHE 00bEMaA TeJ MPU HarpeBaHUM (OXJIAXKJECHUU),
TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHJACHCAlWs, IUJIaBJICHHME, KPUCTAJUIM3alus, KUIIECHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIILICHUE AABJICHUS T'a3a IPH €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b
MEXJly IapaMeTpaMH COCTOSIHHS ra3a B H30Ipolieccax, 3JIEKTpU3alusl Tell, B3aUMOICHCTBHUE
3aps/ioB;

OIMHUCbIBATh MCXaHUYCCKOC JIBUIKCHHEC, HUCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: KOOpAWHATA,
IIyTb, MNEPEMCIICHUE, CKOPOCTH, YCKOpPCHHEC, MacCa TCjia, CUJId, UMITYJIbC TECJId, KMHCTHYCCKAA
OHEprus, NOTCHHHAJIbHAA JHCPrusd, MCEXaHHUYCCKas pa60Ta, MCXaHWYCCKasAs MOIIHOCTb, IIpHU
OIMMCAaHUU MTPAaBUJIbHO TPAKTOBATH (1)I/ISI/III€CKI/Iﬁ CMBICJT UCITIOJIb3YEMBIX BCJINYHH, UX 0003HaUCHHS
1 €AUHUIIBI, HAXOJAUTH (bOpMYJ'H)I, CBA3LIBAIOIIUC JAHHYIO (1)I/ISI/I‘-I€CKYIO BCIIMYMHY C OPYIruMU
BEINMYMHaAMU,

ONKCHIBaTh H3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEJI W TEIUIOBbIE SBJIEHUS, HCIOJb3YS
¢usnueckue BEIUYMHBI: [JaBJICHME ra3a, TeMIeparypa, CpeOHss KUHETUYecKas »SHeprus
Xa0THYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJIpaTUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI AHEprusi, paboTa ras3a, KO3()QUIHEHT MOJE3HOTO NEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEJIMYMH,
uX 0003HAUeHUss M €IUWHUIbl, HAXOAUThb (OPMYIIbI, CBS3bIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTHUMH BEJIMYMHAM;

ONMHCBIBATb HU3YYCHHBLIC JBJICKTPUUCCKUC CBOIICTBa BCIICCTBA U DJICKTPUUCCKUC SABJICHUA
(mpo1iecchl), UCTONB3YS (U3UYECKUE BEIMYMHBI: DJIEKTPUUECKUN 3apsf], JIEKTpUUYECKOe TOJe,
HaprDKéHHOCTB ImoJrsA, MOTCHIHAJI, Pa3HOCTb IIOTCHIHAJIIOB, IIPU OIHUCAHHWU IIPABUJIBHO
TPAKTOBATh (1)I/I3I/I‘~IGCKI/II71 CMBICII HCIOJB3YCMbBIX BCJIWYHUH, HUX o0o3HaueHUusT H (1070517000
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOLINE TAaHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BEJIMYUHAMMY;



aQHATM3UPOBATh (PU3NYECKUE TPOLIECCHl W SIBJICHUS, HCTOJB3Yys (PU3UUECKHE 3aKOHBI W
NPUHIMUIIBI: 3aKOH BceMUpHOTO Tsirotenus, I, Il u Il 3akonsl HbroTOHa, 3aKOH CcOXpaHEHHs
MEXaHUYECKOW HPHEPTUU, 3aKOH COXPAHCHHS UMITYJIbCa, IPUHIUIT CYNIEPIIO3UIIMH CUJI, TIPUHITUIT
PaBHOIPABUsI UHEPUUATBHBIX CUCTEM OTCYETA, MOJICKYISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BBIC 3aKOHBI, CBS3b CPEAHEH KHUHETHYCCKOW HHEPTrUU TEIJIOBOTO JIBHXKCHHS
MOJIEKYJI ¢ aOCOJIOTHOM TEeMIEpaTypou, MEPBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOTO 3apsia, 3akoH Kynona, mpu 3Tom paznnyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIPAXKEHUE U YCIOBHS (IPaHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIMIIBI ACHCTBHS MAIlIUH, IPUOOPOB U TEXHUUYECKUX YCTPOMNCTB;
pa3ianyath yCIoBUS UX O€30M1ACHOTO MCIOJIb30BaHUS B IIOBCEIHEBHOM KU3HH;

BBIIIOJIHATE SKCICPUMEHTBI II0 HCCICIOBAHHIO (1)I/ISI/I‘~IGCKI/IX SIBJICHUN U ImponeccoB €
UCIOJIb30BAHUEM  MpPSIMBIX U KOCBEHHBIX M3MEpPEHMH, npu 3ITOM  (OPMYyJIupOBaTh
npobieMy/3aauy U THIOTE3y y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000py10BaHUs, TPOBOAUTD ONBIT U POPMYIUPOBATH BHIBO/IBL;

OCYILIECTBIISITh NPSIMbIE U KOCBEHHbIE H3MEpPEeHHUs (PU3MUECKUX BEJIMYUH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHs W MCHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
ITOIPEIHOCTEN U3MEPEHNH;

HCCIIEI0OBATh 3aBUCUMOCTH MEXIY PU3NYECKUMU BEIMUYNHAMU C UCIOIb30BAaHUEM MPSMBIX
U3MEpEHul, IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pE3yJbTaThl IMOJYyYECHHOMU
3aBUCHUMOCTHU (PM3NYECKUX BEIUUMH B BUE TaOIUI] U I'paUKOB, AeaTh BHIBOJbI 10 PE3yIbTaTaM
HCCIIEA0BAHNS;

coOnroAaTh mpaBuja O€30MacHOTO TpyAa IpPH NPOBEACHUM HCCIEIOBAHUNM B paMKax
y4eOHOTO HSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM U MPOEKTHON JeATENbHOCTH C
HCI0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemiath pacy€THbE 3aJauyd C SBHO 3aJaHHON (PU3MYECKOM MOJENbIO, HCIOJIb3YS
(u3nyeckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3a7auu BeIOMpaTh (HU3UUYECKYIO
MOJI€Nb, BBIAEIATh (U3UUECKUE BEIUYMHBI W (OPMYIIbI, HEOOXOAUMBbIE ISl €€ pelIeHMUs,
MIPOBOJUTH PAacUYEThl U OLICHUBATh PEAbHOCTh MOJYYEHHOIO 3HaUeHUs (PU3UYECKOI BEJIMYUHBL;

pfiiaTb KauCCTBCHHBIC 3aJadl: BBICTPAMBATL JIOTMYCCKHU HCIPOTUBOPCUMUBYIO ILCIIOUKY
PacCyXKJICHUH C OMOPON HAa N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

HCII0JIB30BAaTh IIPpHU PCHICHUN y‘I€6HI)IX 3aaa4 COBPEMCHHBIC I/IH(l)OpMaIII/IOHHBIe TEXHOJIOTUU
JUId TIOMCKA, CTPYKTYPHUPOBAaHHUS, UHTEpPIPETAlMd U MpPEICTaBiIeHHs Yy4eOHOM M HaydHO-
MONYJISIPHOM HH(OPMaLIUH, TOJTYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh
MoJIy4aemMyro uH(opMaIuio;

MIPUBOJIUTh MPUMEPHI BKJIa/la POCCUICKUX U 3apyOexHBIX y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, 0ObSICHEHHE MTPOLIECCOB OKPYXKAIOUIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUSI 10 (PU3HKE B TIOBCEITHEBHOM XKU3HU JUIsl 00ecrieYeHUs
0€30MacHOCTH NpH OOpallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPONCTBAMHU, /Ul COXpaHEHUs
3J10pOBbsI U COOTIOACHUSI HOPM 3KOJIOTMYECKOT0 IOBE/ICHUS B OKPYKAIOILEH cpelie;

paboTaTh B rpyNIle C BHIIOJHEHUEM Pa3IMYHBIX COLIMANILHBIX POJICH, MIIAHUPOBATH paboOTy
IPYNIbl, PAUOHATIBHO pacHpelnessiTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B



HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHHBATH BKJIAJA KaXXJIOTO M3 YYAaCTHUKOB I'PYIIIBI B
peLICHHE pacCMaTPUBAEMOM MPOOIIEMBI.

K koHny oOyuenus B 11 kiacce nmpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYYaIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh HA MpHUMEpax pojb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH M TEXHOJIOIMH, B IPAKTHYECKOU
NeSITeIbHOCTH JIFOJIEH, LIETOCTHOCTD U €IMHCTBO (PU3MUYECKON KapTUHBI MUPA;

YUNTBHIBATh TPaHUIBl MPUMEHEHUS M3YyYCHHBIX (U3MUECKUX MOJEee: TOYEeUHBIH
NEKTPUYECKUH 3apsi, JIyd CBETa, TOYEUHBI NICTOYHUK CBETA, sIepHas MOJIEb aTOMa, HyKJIOHHAS
MOJIeJIb AaTOMHOTO $i/ipa MpU pelieHuH GU3NYECKUX 3a/]ad;

pacrno3HaBaTh (U3UYECKUE SBJIEHHS (MPOLeCcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHN U KBAHTOBOM (DPU3MKU: 3JEKTpUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHuTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIWS, JACHCTBHE MAarHMTHOTO TIOJII HAa TIPOBOJHHK C TOKOM H JIBIDKYIIMWACS 3aps,
AJIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, IPSAMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE,
nperomiieHue, uHTepdepeHus, Audpakuus U TOJSpU3alMs CBeTa, JAUCIEpPCHs CBETa,
dboTornexkrpuueckuii 3pdext (PpororddexT), cBeToBOE AaBICHNE, BOSHUKHOBEHUE JTMHEHYIATOTO
CIIEKTpa aToMa BOJIOpO/ia, ECTECTBEHHAs U UCKYCCTBEHHAs paMOAKTHBHOCTb;

ONKCHIBaTh M3y4CHHBbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MArHUTHBbIE, ONTUYECKUE,
AJIEKTPUYECKYIO MTPOBOJUMOCTD PA3JIMYHBIX CPENl) U AJIEKTPOMArHUTHbBIE SIBICHUS (TPOLIECCHI),
UCHOJIb3YSl (U3MYECKUE BEIUYMHBL: DJJIEKTPUYECKUN 3apsl, CHUJla TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, AIEKTPUIECKOE CONPOTUBIIEHUE, PA3HOCTh NTOTEHIIMAJIOB, AIEKTPOABMKYILAs CUJIa,
paboTa TOKa, MHIAYKLUMS MarHUTHOro moJisi, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MepHoJ M 4acToTa KosieOaHuil B
KoJebaTelbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B NPOLIECCE TAPMOHUYECKUX DJIEKTPOMATHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSHHME W ONTHYECKas CHJIa JIMH3bI, MPH ONHCAHUU IPABUIIBLHO
TpakTOBaTh (DUBUYECKUN CMBICI HCHOJb3YEMbIX BEJIMYMH, HX OO0O3HAuY€HUS U EIUHUIIbI,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLINE TAaHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BEIMYUHAMU;

ONKCHIBaTh M3YyYEHHbIE KBAHTOBbIE SBJICHMS W IPOLECCHl, HCHOJb3yd (PU3MUECcKHe
BEJINYMHBI: CKOPOCThb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIUS M
UMITyJbC (OTOHA, IMEpUOJ IoJIypacmazna, SHEPrusl CBSI3M ATOMHBIX SJep, IpU OMHCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYECHUS U
€IMHHULIBI, YKa3bIBaTh (OPMYJbl, CBSA3BIBAIOLIME JAHHYIO (DU3MYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMH, BBIUUCIIATH 3HAaUCHHUE (PU3MUECKOMN BEJIMYMHBI;

aHAJIM3UPOBATh (PU3UYECKUE IPOLECCHl U SIBJICHUS, UCIHOJIB3YS (PU3HUECKUE 3aKOHBI U
npuHOUNBL:  3akoH Owma, 3aKOHBI IOCJIEOBATEIBHOITO M MapalieIbHOIO  COEAMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKkoH 3JIEKTPOMAarHWTHOW HWHIYKUHH, 3aKOH
MPSIMOJIMHEHHOIO PacIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHHUS CBETA, 3aKOHbBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DiHITeHHA 111 HoTOAPdeKTa, 3aKOH COXPAHESHHS YHEPTUH, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHHs MacCOBOIO 4YHCIIa,
nocTynarel bopa, 3akOH paJMOaKTUBHOIO pacnaja, IpU 3TOM pPa3jinyaTbh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHa, €ro MaTeMaTH4eCKO€ BBIPAKEHHE W YCJIOBHS (IpaHHUIbI, 00JIACTH)
MIPUMEHUMOCTH;



OHpCHGJ’IHTB HaHpaBJ'IGHI/IC BGKTOpa I/IHI[YKHI/II/I MArdymTHOI'O ITI0JIsS HpOBOI[HI/IKa C TOKOM,
cuibl Amriepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATH N300paKeHHe, CO3aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBIIIOJIHATE SKCICPUMEHTBI II0 HCCICIO0OBAHHUIO q)HSI/I‘{eCKI/IX SIBJIEHUU U mponeccoB ¢
UCIIOJIb30BAHMEM  TNPSIMBIX W KOCBEHHBIX H3MEpEHui: 1mpu 3TOM  (POpMYIHpPOBATH
npobieMy/3aauy U THIOTE3y y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MIPEITI0KEHHOTO
000py10BaHuUs, TPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSIMbIE M KOCBEHHbIE H3MEpPEeHHUs (PU3MUECKHX BEJIMYUH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHsT W MCHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
ITOIPEIIHOCTEN U3MEPEHNH;

HCCIIEI0OBATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUM:
[P 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCUpPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3znueckux BeJWYMH B BuUAEe Tabmull U TpaduKoB, JAeNaTh BBIBOJABI [0 pe3ylbTaTaM
HCCIIEA0BAHNS;

coOnroAaTh mpaBuia O€30MacHOTO TpyAa IpPH IPOBEACHUM HCCIEAOBAHUNM B paMKax
y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM U MPOEKTHON JeATENbHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTo 000PYAOBaHMUS;

pemath pacy€THbE 3aJaud C SBHO 3aJaHHOM (PU3MYECKONM MOJENbIO, HCIOJIb3YS
¢u3nueckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJaul BbIOUpaTh (PU3HMUECKYIO
MOJIeNb, BBLAEIATh (DU3HUECKHE BEIUYMHBI U (HOPMYIbI, HEOOXOJUMBbIE JUIsl €€ pEeLIeHMUs,
MIPOBOJUTH PAacUYEThl U OLICHUBATh PEAbHOCTh MOJYYEHHOIO 3HaUeHUs (PU3UYECKOI BEIIMYUHBL;

peiiaTh KauCCTBCHHBIC 3aJadl: BBICTPAMBATL JIOTMYCCKHW HCIPOTUBOPCUYHUBYIO LCIIOYKY
PaCCYXKJICHUM C OMOPON HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUYECKHE SBJICHMUS;

MCII0JIb30BaTh IPU PEUICHUH Y4EOHbIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTHH
JUId TIOMCKA, CTPYKTYPUpPOBAaHHUS, UHTEpPIpPETAlMd U MpPEICTaBiIeHHs] Yy4eOHOM M Hay4dHO-
MONYJISIpHOM HH(OPMaLIUK, HOJTY4YEHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATh
MoJTy4aeMyro HH(OOpPMaIIUIo;

OOBSICHSATD IIPUHIUITBI HCﬁCTBHH MallluH, HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB, pas3inyarTrb
YCII0BHA UX 0E€301IaCHOTO HCII0Ib30BAHUS B HOBC@)IHCBHOﬁ KHU3HU,

MIPUBOJIUTh MPUMEPHI BKJIa/la POCCUICKUX M 3apyOexHBIX y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHMSI 10 (PU3HUKE B TIOBCEIHEBHOM KU3HU JUIsl 00ecrieueHUs
0€30MacHOCTH NpH OOpallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPONCTBAMHU, Ul COXpaHEHUs
310pOBbSI U COOTIOACHUSI HOPM SKOJIOTMUECKOTO MOBEJICHUS B OKPYKaloLEeH Cpee;

paboTaTh B IpyNIIE C BHIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, MIIaHUPOBATh paboTy
IPYNIbl, PAUOHAIBHO pacHpelnessiTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJICKBAaTHO OLICHUBATh BKJIAJ] KaXkKJA0TO0 M3 YYaCTHUKOB T'PYIIIbI B
pellIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HanmeHnoBanue pas3nenos u KomnuecTBo yacos ‘ DNEeKTPOHHBIE
n/m TCM IIPOTPAMMBI Bcero  |[Kourposbubie||[IpakTuueckue (mudposbie)
paGoTHI paGoTHI o0pasoBaTelIbHbBIC
pecypcbl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS ‘
1.1||®u3rka 1 METOABI HAYYHOTO 2 bubmuorexa [JOK
MTO3HAHUS https://m.edsoo.ru/7f41
bf72
‘I/ITOFO 0 pasjeny H 2 H ‘
[Pasen 2. MEXAHUKA |
2.1||Kunemartnka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41
bf72
2.2||Aunamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41
bf72
2.3||3akoHbI cOXpaHEHUs B 6 1 1 bubmuorexa [JOK
MEXaHUKE https://m.edsoo.ru/7f41
bf72
‘I/ITOFO II0 paszaeny H 18 H ‘
‘Pa311e.11 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA ‘
3.1{|OcHOBBI MOJIEKYIISIPHO- 9 1 bubmuorexa [JOK
KMHETUYECKOU Teopun https://m.edsoo.ru/7f41
bf72
3.2{|OCcHOBBI TEPMOIMHAMHUKHN 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41
bf72
3.3||ArperaTHbie COCTOSIHUS 5 bubnuorexa [JOK
BemecTBa. Da3oBbie https://m.edsoo.ru/7f41
TIePEXOIbI bf72
‘I/ITOFO 10 pasieny H 24 H ‘
‘Pa311e.11 4. 9JIEKTPOAUHAMMUKA ‘
4.1||9nexkTpocraTuka 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41
bf72
4.2||[TocTosSTHHBIN 2NEKTPUUECKUN 12 1 bubnuorexa [JOK
TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/7f41
cpenax bf72
‘I/ITOFO 0 pazzeny H 22 H ‘
‘HOBTOpeHI/IC H 2 H H H ‘
OBILIEE KOJIMYECTBO 68 3 3

YACOB I10 ITPOIT'PAMME




11 KJIACC

Ne || HaumeHnoBaHu€e pa3ienoB U TeEM ‘ KonunuectBo yacos DnexTpoHHbIE (1M (POBEIE)
n/m MPOTrPaMMBbl Bcero |[KontponsHbre||[IpaktHueckue 00pa3oBaTeNbHBIE PECYPCHI
paboTsI paboTsI
Paznea 1. 9JIEKTPOJAUNHAMHUKA
1.1 |MarauTHO® TI0JIC. 11 1 3 bubmmoreka [JOK
DOneKTpoMarHuTHas https://m.edsoo.ru/7f41c97c
WHTYKITHAS
‘I/ITOFO 0 pa3eiy H 11 H
‘Pa311e.11 2. KOJIEBAHUS 1 BOJIHbBI
2.1 ||MexaHuueckue u 9 1 bubnuorexa [JOK
AIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KojeOaHus
2.2 ||MexaHn4YecKue U 5 1 bubnuorexa [JOK
ANIEKTPOMATrHUTHBIEC BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 ||Onruka 10 3 bubmuotexa [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO IO pas3eiy H 24 H

‘Pa311e.11 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH

3.1 ||OCHOBBI cIEUAIBHON 4

TCOPUH OTHOCHUTCIIBHOCTH

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

WToro o paseny | 4 |

‘Pa311e.11 4. KBAHTOBAS ®U3UKA

4.1 ||DmeMeHThI KBaHTOBOM 6 bubnuorexa [JOK
OTNITHUKH https://m.edsoo.ru/7f41c97c

4.2 ||CtpoeHue atoma 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ||ATomMHOE PO 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

WToro o pasneny | 15 |

‘Pa311e.11 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3ZUKU

5.1 |[DmeMeHTHI aCTPOHOMUU H 7 1 bubnnorexka HOK
acTpou3UKU https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pas3eiy H 7 H

‘Paane.n 6. OBOBIAIOIIEE NIOBTOPEHUE

6.1 ||O600IIaroIIee MOBTOPEHHE 4 bubmmoreka [JOK

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

WToro o paseny | 4 |
‘HOBTOpCHI/IC H 3 H H H
OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOIT'PAMME
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