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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOXKEHUH 1 TpeOOBAHUH K pe3yJbTaTaM OCBOCHHsI OCHOBHOM
oOpa3oBaresibHOM Mporpammel, npeacTaBieHHbIX B PI'OC COO, a takxe ¢ yuéTom
denepanbHO pabovelt mpOrpaMMbl BOCIIUTAHUS U KOHIICTIIIUH [TPETIOIaBaHuUs yIeOHOTO
npeamera «Pusrka» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copneprkanue mporpamMmsl 1o (pU3MKe HapaBiIeHO HAa (POPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuatommxcs 10—11 kmaccoB npu o0yueHnn ux ¢pusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTrO IoaxoAa. IIporpaMma no gusmke cooTBeTCTBYET
tpeboBanusiM OI'OC COO K mIaHuPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNPEeIMETHBIM
pe3yibTaTtaM 00y4eHUs, a TAK)KE YUYUTHIBACT HEOOXOAUMOCTh PEATH3aIUN MEKIIPEAMETHBIX
CBsi3el (PM3UKHU C ECTECTBEHHO-HAYYHBIMU y4eOHBIMU TIpeaMeTaMu. B Heill onpenenstoTes
OCHOBHBIC LI€JIM U3yueHHs (PU3MKHM Ha YPOBHE Cpe/iHero oo1ero oopa3zoBaHus, iaHUpyeMble
pe3yibTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE, METAIIPEIMETHBIE, IIPEeAMETHBIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOSHUS Kypca (M3UKH Ha 0A30BOM YpOBHE, B TOM YHCJIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUYEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam o0ydeHus.

du3mKa KaK HayKa o HanOoJsee 00X 3aKOHAX MMPUPOIBI, BBICTYIAS B KAUECTBE YUEOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HaAHUH 00 OKpYXKarolleM MUpeE.
HIkosbHBIHA Kypc PU3MKU — CUCTEMOOOPa3yOLIHii U €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, IMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOLIECCOB U SBJICHUH, U3ydaeMbIX
XuMHel, 6uonoruei, pusndeckoit reorpagueit 1 actpoHomueil. Mcrnonb30BaHne U akTUBHOE
npUMeHeHHe GU3NYECKUX 3HAHUHN ONpeieNnsieT XxapakTep U pa3BUTHE pa3HOOOPa3HbBIX
TEXHOJIOTUH B chepe IHEPreTUKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MOJTyYeHHsI HOBBIX
MaTepuasoB ¢ 3aJJaHHBIMU CBOMCTBaMH U Apyrux. M3yueHnue pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydarouuxcs, B popMupoBaHue yMEHUI
OPUMEHSATh HayYHbIH METOJI TO3HAHUS MPH BBIOJHEHUH MU Y4eOHBIX MCCIIEJOBAaHUH.

B ocHoBYy Kypca (pu3uku 11 ypoBHS CpeHero o01iero o0pa3oBaHus MOJIOKEH s UIeH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmrnocmu. B cOOTBETCTBUU C HEW KypC ABJISIETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ HEMl MaTtepHuall Kypca (pU3HKu 00beIUHEH BOKPYT
buznueckux Teopuid. Begyum B kypce siBisiercs popMUpoBaHUE MPEACTaBIEHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus npearnonaraeT UCrojib30BaHHe T'yMaHUTApHOTO
noTeHuuanta pu3n4eckoi HayKH, OCMBICIIEHUE CBA3H Pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTMYECKUMHU ITPpobiieMaMHu.

Hoes npuxknaonoii nanpasnennocmu. Kype Gu3nku npezamnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes sxonozuzayuu peannsyercsi HOCpeICTBOM BBEIECHUS 3JIEMEHTOB COJIEPKaHMS,
NOCBAUIEHHBIX KOJOTMYECKHM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TAKKe 00CYKIEHHS MPOOIJIeM palliOHAIBHOTO IPUPOIONOIB30BaHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMM Kypca (PU3UKU Ha YPOBHE CPEAHEro 00I1ero oopa3oBaHus
ABISIOTCS (pusmueckue Teopun (GopMUPOBaHKE TPEACTABICHUH O CTPYKTYpPE MOCTPOCHUS
¢du3nveckoil Teopun, poiu GyHIaMEHTAIBHBIX 3aKOHOB M IPUHIIUIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O MPUPOJIE, FPAHUIIAX IPUMEHUMOCTH TEOPUH, JUIsl OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOAX0/ B Kypce (PM3HUKU PeaTn3yeTcs MPEXkKAe BCETo 3a CUET
OpraHu3alH SKCIIEPUMEHTAIBLHOM esATeIbHOCTH oOydatonuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKU — 3TO UCII0JIB30BaHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOPHIE B MporpaMMme 1o (pu3HKe 00beTMHEHBI B OOITUI CITUCOK
YUEHHUECKUX MPAKTUYECKUX paboT. Beienenne B ykazaHHOM IiepedHe 1abopaTopHBIX padoT,
MPOBOJUMBIX JUIsI KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS] Y4aCTHUKAMH 00pa30BaTeIbHOTO
npoliecca UCX0s U3 0COOCHHOCTEN TIIAHMPOBAHUS U OCHAlleHUs KaOuHeTta pusuku. [Ipu sTom
o0ecreynBaeTcsi OBJIaIeHUE 00YJaIOIIMMUCS YMEHUSAMH IIPOBOIUTH KOCBEHHBIE U3MEPEHHUS,
MCCIICIOBAaHHS 3aBUCUMOCTEH (PU3MUECKIX BEIMYHMH U IIOCTAHOBKY OIIBITOB TI0 IIPOBEPKE
NPEIO’KEHHBIX THITOTE3.

Bosnblioe BHMMaHue yemseTcs PeLIeHNI0 pacYETHRIX U KaueCTBEHHBIX 3a/1a4. [Ipu s3Tom
JUI pPacYETHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 337a4M C IBHO 33JJaHHOHN (PU3HUECKON MOJIEIIbIO,
MO3BOJISIOIINE IPUMEHSATh N3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zesa
Kypca, TaK ¥ HHTETPUPYS 3HaHUS U3 Pa3HbIX pa3zenoB. (s KaueCTBEeHHBIX 33124 IPHOPUTETOM
SBJISIIOTCS 3aJlaHMsI Ha 00bACHEHHE POTeKaHUs (PU3NYECKUX SIBIICHUM U MPOLIECCOB B
OKpY’Karollen )KU3HU, TpeOyrolye Beioopa pru3nueckoi MoJenu sl CUTYyaluu PaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuaaIbHO-TEXHUUECKOMY
o0ecreyeHnIo yueOHOro npoiecca 6a3oBblil ypoBeHb Kypca (GU3UKU Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHus JOJDKEH U3ydaThCs B YCIOBUAX MIPEIMETHOTO KaOMHeTa (PU3UKU WU B
YCIIOBHSX HHTETPUPOBAHHOTO KaOMHETa MPEMETOB €CTECTBEHHO-HAYYHOTO IUKIIa. B kabuHere
(GU3HKY T0JKHO OBITH HEOOXO0MMOE J1ab0paTOpHOE 000PYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IIpOrpaMMe 1Mo pU3UKe YIeHHUECKUX MPAKTHUYECKUX padoT U IEMOHCTPALIIOHHOE
o0opyoBaHue.

JleMoHCTpanmoHHOE 000pynoBaHue (POPMHUPYETCSI B COOTBETCTBHHU C IPHUHIUIIOM
MUHHMAaJIHHOH TOCTATOYHOCTH M 00ECIIEYHBAET IIOCTAHOBKY MEPEYHCICHHBIX B TIPOTPaMME 110
(bu3MKe KIIOUEBBIX IEMOHCTPALU Ul UCCIIEI0OBAaHMSI N3Y4aeMbIX SBJICHUH U MPOLIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyI0BaHHE JIJIs1 YYEHUUECKUX MPAKTUYECKUX padboT hopMupyercs B
BUJIC TEMATHYECKUX KOMIUIEKTOB M 00ECTIEUNBAETCS B PACYETE OJHOTO KOMIUIEKTA Ha JIBYX
oOyyaromuxcs. TeMaTnueckne KOMIUIEKTHI JAOOpaTOPHOro 00OPYAOBAaHUS TOJIKHBI OBITH
MOCTPOECHBI Ha KOMIJIEKCHOM HCII0JIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEITBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU LIEJIIMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHE UHTEPECA U CTPEMIICHHS 00yUAIOIINXCSI K HAYIHOMY U3YUEHHUIO

NPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TIPEJCTABICHUN O HAYYHOM METO/IE MMO3HAHUS U (JOPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre yMEHUN OOBSACHATH SIBJICHUSI C UCIIOJBb30BaHNEM (GU3UYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe IPEICTABICHUN O poJid (DU3HUKH [Tl PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTUM.

JlocTikeHue 3THX 1eJiei 00ecreunBaeTcs peuIeHneM CIeAYIOIUX 3a/1a4 B Ipoliecce

M3Y4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTEMbI 3HAHUH 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUN TPUMEHSTh TEOPETUUECKHIE 3HAHUS JIsI OObSICHEHUS
buznyecKuX SIBICHUN B IPUPOJIE U JIJISl IPUHATHUS MPAKTUYECKUX PEIICHUN B
MMOBCEAHEBHOM XKU3HU,

OCBOEHHUE CIOCOO0B peLICHUS Pa3IUYHbIX 33/1a4 C ABHO 3aJJaHHON (PHU3HUECKOI
MOJI€JIbI0, 3aj1a4, IOJPa3yMEBAOIINX CAMOCTOATEIbLHOE CO3AaHNE (PU3HUECKON
MOJIeJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

NOHWMaHHe (PU3NIECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIa/ICHUE METOJIAMH CaMOCTOSTEIBHOTO IJIAHUPOBAHUS M MTPOBEACHUS (PHU3UICCKUX
9KCIIEPUMEHTOB, aHAlIM3a U UHTEepIpeTalud HHGOPMAIUH, ONIPEIeICHUS
JIOCTOBEPHOCTH MOJIYYCHHOTO Pe3ysbTaTa;

CO3/1aHHE YCIOBHUH JUIs pa3BUTHS YMEHUI POEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON
JeSITEIbHOCTH.

Ha uzyuenue ¢pusuku (0a30BbIi YpOBEHB) HA YPOBHE CPEIHETO 00111er0o 00pa3oBaHus
otBoautcst 136 yacoB: B 10 kiracce — 68 yacos (2 yaca B Hezento), B 11 kitacce — 68 gacos (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeueHs J1abopaTOPHBIX U MPAKTUIECKUX PabOT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIEaeT BHIOODP MPOBEACHNUS JJA00OPATOPHBIX paboT u
OTIBITOB C YUETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS
®u3nka — Hayka o npupoze. Hayunsle MeTopI MO3HAHUS OKpY»Karomero mupa. Pois
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nyecKux sBIeHUH 1 nporeccoB. Hayunsle runote3sl. Guznueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Posb 1 MecTo ¢u3uKu B JOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MUDA, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.



Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMkeHus1. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOUKHU, UX MPOEKIIMHA HA OCU CUCTEMBI KoopAuHAT. Cl0KeHue NepeMeieHui u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsAMOJIMHEHHOe nBrxkeHue. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U MEPEMEIICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majieHne. Y CKopeHrne CBOOOHOTO TIa/ICHUS.

KpuBonunelinoe npuxenue. J[BukeHrue MaTepualibHON TOUKHU MO OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEWHAs CKOpOCTh. [lepnon u
gactoTa oOpamieHus. [leHTpocTpeMuTeTbHOE YCKOPEHHE.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: CITUIOMETP, JBUKEHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MepeIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALNS KUHEMATUUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobpazoBanue ABMKEHUM C HCTIOIB30BAaHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmronenue nBmxeHus Tena, OpoleHHOro Mo/ YIioM K TOPU30HTY U TOPU30HTAIBHO.

Hsmepenue yckopeHusi CBOOOAHOTO MaCHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXKITY TYTSIMU, IPONUJICHHBIMU TEJIOM 3a
MOCJIeIOBATEIbHBIE PABHBIC TPOMEKYTKH BPEMEHH MIPH PABHOYCKOPEHHOM JIBUXKEHUH C
HaYyaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenue nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

ITpuHumn otHocuTensHoCcTU ["anunes. [lepssiii 3akoH HeroToHa. MHEpLnanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uiiuu cui. Bropoit 3akon HeroToHa nist
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasr Tpenus (mokosi, CKoybxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cwita TpeHUs CKOJIBKEHUS U cuia TpeHus mokos. Koagdumument tpennst. Cuta cCOnpoTUBICHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynaTtenbHOE 1 BpamaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TEa.

MoMEeHT CHJIBI OTHOCUTENFHO OCH BpamieHus. [1nedo cumbl. Y cinoBus paBHOBECHUS
TBEPAOIO Tea.

TexHu4eCcKue yCTpOMCTBA U MPAKTUUYECKOE TPUMEHEHUE: TOAIIUITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu



SIBrIeHNE MHEPLIUH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIIUX TEII.

Bropoii 3akon HeroTona.

N3smepenue cu.

CiioxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena rpu yCKOPEHHOM MOJIBEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tella. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne ABMKEHUS OpycKa 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BOZHUKAIOIIKX B IIPY>KMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbc MmaTepranbHON TOUKH (Tela), CUCTEMbl MaTepHalbHBIX TOUEK. VIMITyNIbC CHUIIBI U
W3MEHEHNE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckast sHeprusi MaTepuaibHOM ToOUku. Teopema 00 M3MEHEHUN KHHETUYECKOH
SHEPruu.

[TorennuanbHas sHeprusd. IloTeHunanbHas 3Heprus ynpyro 1eopMHUpPOBAHHOM MPYKUHBI.
[ToreHunanbHas 3HEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIHAIBbHBIE CUJIbl. CBA3b pabOThI HEMOTEHIIMATIBHBIX CHJI C
MU3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHu4ecKkne yCTpoMCTBA U IPAKTHYECKOE IPUMEHEHNE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Iepexon moTeHIMAIbHON PHEPTHUH B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yueHne abCcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

WccnenoBanue cBsizu pabOTHI CHIIbI C N3MEHEHNEM MEXaHWYECKOM SHEPTuu Teja Ha
IIPUMEpE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu
OcCHOBHBIE TIOJI0KEHUS MOJIEKYISIPHO-KMHETHYECKOH TEOPHH U MX ONBITHOE 00OCHOBAHUE.
BpoynoBckoe nemxenue. uddysus. Xapaktep ABHKEHHS U B3aUMOJICHCTBUS YaCTHII
BelecTBa. Moien CTPOCHHSI Ta30B, JKUJIKOCTEH U TBEPABIX TSN U OOBSICHEHUE CBOMCTB
BEIIIECTBA Ha OCHOBE 3TUX Mojelieil. Macca u pa3mepsl MoJieKkyil. KonuecTBo BemecTsa.
[TocrositHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.



Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU
U/IeaTbHOTO ra3a. AGCONIOTHAs TEMIIepaTypa Kak Mepa CpelHel KHHETHYECKOM SHeprun
TEIUIOBOTO ABMKEHUS yacTull rasa. [llkana remmneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpaBuenue MenaeneeBa—Knanelipona. 3akon [{ansTona. M3omnpoiieccsl B BaeaIbHOM rase ¢
MOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. [ 'paduueckoe npeacTaBieHrne H30IpOIECCOB: H30TEPMA,
u30Xxopa, n3odapa.

TexHuuecKkue ycTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIECTBA, (poTorpaduu MOIeKys
OPraHUYEeCKUX COCIUHECHUMU.

OmnbIThl 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mojenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpexnenenne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE H3MepeHH 00BhEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUSL Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamMuueckas cucteMa. BHyTpeHHSA SHEPTUs TEPMOJIMHAMUYECKON CUCTEMBI U
crnocoOsI e€ n3meneHus. KonndyectBo TemoTsl u pabora. BHyTpeHH:s SHEpTHs 0THOATOMHOTO
UJeanbHOro ra3a. Bujpl Temnnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHHE. Y IeIbHAas
TEIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI pU TEIUIONepeaaye.

[TonsiTue 06 aguadbatHoM npouecce. [lepBblil 3akoH TepmoauHamMuku. [Ilpumenenue
NEPBOIo 3aKOHA TEPMOAMHAMUKH K H30MpolieccaM. ['papuueckast UHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOLECCOB B PUPOJIE.

TenoBeie MamuHbI. [[pUHIUTIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Teru10BbIX MamuHax. Koadduiment noneznoro aerictus temioBoit mamunsl. [{ukin Kapro u
ero KO3 QUIUEHT MOJIE3HOTO AEHCTBHS. DKOJIOTHYECKHE MPOOIEMbl TEINIOIHEPTETUKH.

TexHuuecKkue ycTpoHCTBa U PAKTUYECKOE IPUMEHEHHE: IBUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJMOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEN SHEPTUH Teja MPU COBEPILIEHUU pabOThI: BBUIET MPOOKH U3
OYTBUIKH MO/ JEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3(hupa B TaTyHHOH TpyOKe myTEM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcaus. Vicnapenue u kunenue. AGCONMIOTHAs U
OTHOCHTEJIbHAS BIAXHOCTh BO3yxa. HachleHHbIH nap. Y aenpHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JaBJICHMUS.



Tépnoe teno. Kpucramnmieckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB KPUCTAIIOB.
Kunxne xpucramisl. CoBpeMeHHble MaTepuaisl. [1naBneHne u kpucraumszanus. Y aesbHas
TeruioTa tiasiaenus. Cyonumarus.

VYpaBHeHue TerIoBoro 6agaHca.

TexHU4YeCKHne yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU MOTYUEHUSI COBPEMEHHBIX MaT€pPUAIOB, B TOM YHUCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus ¥ TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenne OTHOCUTEIHHOM BIIaKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DneKTpu3anus Tei. DIEKTPUIeCKul 3apsi. J(Ba Buaa dJeKTpUUECKUX 3apsIoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 31eKTpuyYeCcKuid 3aps.
DnekTpuueckoe nose. Hanpsok€HHOCTE anekTpudeckoro modst. [IpuHimn cynepno3unun
ANEKTPUUECKUX MoJiel. JINHUKM HaNPs>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cui anexkrpocraruyeckoro mosis. [lorenuuan. Pa3nocts moTeHnuanos.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. JIu3aeKkTpruieckasi IpOHUIIAEMOCTb.

OnektpoéMmkocTh. KonneHncarop. DmeKTpo€MKOCTh IITIOCKOTO KOHIEHCATOpa. DHEPTHs
3apsKEHHOT0 KOHJEHCAaTOopa.

TexHu4ecKkue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: IEKTPOCKOII, FIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMIIEHUE DIIEKTPOIIPHUOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOAHMKY B 3JEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

JM3neKTpuKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHMOCTH AJIEKTPOEMKOCTH TNIOCKOT'O KOHJIEHCATOPA OT TUIOIIAAH TUIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. ICTOUHUKH TOKA.
Cuna toka. [1ocTOSIHHBIH TOK.

Hampsioxenue. 3akon Oma 1j1st ygacTka 1emn.



DNEKTPUUECKOE COMPOTUBIICHHUE. Y IeIbHOE COIPOTUBIICHHUE BELIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 371€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIAs CUjia U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHKA TOKa. 3akoH OMa asis
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nenu. KopoTkoe 3aMbIkaHMeE.

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. COOCTBEHHAs U TPUMECHAsI TPOBOAUMOCTH TOTYITPOBOTHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

DJIIEKTPUUYECKHI TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJIMUTOB. DIIEKTPOIUTHUECKAs
JTUCCOLUAIUS. DIEKTPOIIN3.

DJIEKTpUYECKH TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSATEIbHBIN pa3psa. MosHus.
IIna3zma.

TexHu4ecknue yCTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, HIIEKTPOOCBETUTEIbHbBIE
npuOOpPbI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN AHO, TEPMUCTOPBI U OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaMPSHKCHUS.

3aBUCHUMOCTh COMPOTUBICHUS [IUIUHAPUIECKUX TPOBOAHUKOB OT JAJTUHBI, TIOIIAIN
MONIEPEUHOT0 CEYCHUSI U MaTepHaa.

CMmenanHoe COeIMHEHUE TPOBOHUKOB.

[Tpsimoe u3MepeHue IeKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHKEe TalbBAHUYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB SJEKTPOJIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AMO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne 3MeKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anextpomnusa.

Me:xnpeameTHbie CBS3U

Nzydenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kgacce oCylIecTBISETCS C YIETOM
COJIEPKATENbHBIX MEKIIPEIMETHBIX CBSI3EH C KypCcaMU MaTeMAaTUKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOT'O TTO3HAHMUS:
SIBIIEHUE, HAYYHBIN (PakT, runoTesa, (pusnueckas BETUYMHA, 3aKOH, TEOPHS, HA0II0IeHNE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxka: perieHre CUCTEMbl ypaBHEHUH, TMHEHas QyHKIMsL, napadoia,
runepbosa, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPpHUECKUE QYHKIIUHA: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexanndeckoe ABMKEHUE B KUBOUM Tipupoe, muddy3us, ocMoc, TEm1o00MeH
JKHUBBIX OPTaHHU3MOB (BI/II[I:I TCIUIONCpCaavu, TCIJIOBOC paBHOBeCI/Ie), SJICKTPUYCCKUC SIBJICHUA B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TeIUIOBBIE CBOIMCTBA TBEPABIX T, )KUIKOCTEH U T'a30B, AIEKTPUUECKUE
CBOICTBA METAJNIOB, SJIEKTPOIUTHYCCKAS JUCCOIIUAIUS, TaThBAaHUKA.

l'eoepaghus: BIaxKHOCTH BO3lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHue JIBUKEHHUH ¢ UCIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHKE, MOAMNITHUKY, UCIIOIb30BaHUE 3aKOHA COXPAHEHHsI UMITYJIbca B TEXHUKE (paKeTa,
BOJIOMET U IpyTHeE), ABUraTeNb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, ObITOBOM
XOJIOAWJIbHUK, KOHAUITUOHCP, TCXHOJIOTUHU MMOJYUCHUS COBPEMCHHLIX MaTCpHUaJIOB, B TOM YUCJIIC
HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH, SJIEKTPOCTATHUECKas 3allUTa, 3a3€MJICHHE
IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBII MPUHTED, dJIEKTPOHArpeBaTeIbHbIe TPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHIL, TAJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMacZHUMHAA UHOYKYUSA

[TocTostHHBIE MarHuUThI. B3anmoelicTBrE MOCTOSSHHBIX MATHUTOB. MaruuTHoE 1oue.
BekTop MaruuTHON MHAYKIMH. [[puHIMN cynepno3uiuuy MarHUTHBIX Nosiel. JIMHuuM MarHuTHON
uHaykuy. Kaptuna muHui MarHUTHOW MHYKIIUH TIOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 1oJjie TPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI HHAYKIIMH MAarHUTHOTO TTOJIS
JUTMHHOTO TIPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYLIKH C TOKOM.
OneiT Opcrena. BzanmoaenicTere NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuua JlopeHnia, e€ Moynb M HampaBlieHue. [|BrkeHne 3apssKeHHON YacTHIIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

SIBneHue aneKTpOMarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MAarHUTHOM MHIYKIUU.
ONEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu dapanes.

BuxpeBoe anexkTpruyeckoe mose. INeKTPOABIKYIIAs Crjla UHIYKIIUU B IPOBOIHUKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenua.

NHaykTUBHOCTD. SIBIEHNE CaMOMHAYKLINN. DIEKTPOABUKYIIIAsl CUJIa CAMOMHIYKIIUH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckne ycTpoicTBa U NPaKTUYECKOE TPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, AIEKTPOABUTaTENb, YCKOPUTENIN AJIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS MeYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL BHGKTpO,[[BH)KyH_[eﬁ CUJIbI I/IHI[yKI_II/II/I oT CKOpOCTI/I NU3MCHCHUSA MAarHUTHOI'O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

M3yyeHne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

I/ICCJIGI[OBEIHI/IC HCﬁCTBHH IIOCTOSAHHOT'O MardHMTa Ha paMKy C TOKOM.

HccnenoBanue sIBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAcHUMHbIE KOEOAHUS

KonebarenbHas cucrema. CBOOOAHbIE MEXaHUYECKHE KosleOaHus. ['apMoHnyeckue
kosiebanus. [lepron, yacrora, aMmmuryaa u ¢aza kosnedanuil. [IpyKUHHBIN MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Kosiebanuil. [IpeBpaiienue sneprun
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Koneb6arenbHblit KoHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOJIe0aHHsl B HACATbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEX/1y MEXaHUYECKMMHU U 3JIEKTPOMAarHUTHBIMU
kosiebanusimMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxarolux KonebaHusX. BoIHyX/1eHHbIE MEXaHUYECKHE KOJIeOaHuU .
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennblil Tok. CHHyCcOUAANbHBIN TIEpEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IponsBoacTso, nepenaya u noTpedIeHNe IEKTPUIECKON SJHEPrUH.
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE 3JIeKTposHepruu. KynpTypa ucnons3zoBanus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne yCTpouCcTBa U NPAKTUYECKOE IPUMEHEHHUE: AIEKTPUUYECKUN 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiay.

Llemoncmpayuu

HccnenoBanue napameTpoB KosieOaTeNIbHON cucTeMBbl (IPYKMHHBIN WIIK MaTEMaTUYECKUI
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuil.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcuusuiorpamMMsl (3aBUCUMOCTH CHJIBI TOKA M HANIPSKEHUS OT BPEMEHH) IS
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onaHC npu 1ocnenoBaTeaIbHOM COEIMHEHUH PE3UCTOPa, KaTYIIKH UHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHUAN IEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBaHue 3aBUCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHUM Ipy3a Ha HUTHU OT JAJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue nepeMEHHOT0 TOKA B LIENU U3 IIOCIEN0BATEIBHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL



MexaHndeckue BOJIHBI, yCI0BUs pacnpoctpanenus. [lepuoa. CkopocTh pacpocTpaHeHUs
U anuHa BoaHBL [lonepednblie u mpooisHbIe BOMHBL. MHTephepeHus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHHS SJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomarauTHol BosiHe. CBONCTBA 3J1EKTPOMATHUTHBIX
BOJIH: OTpaXCHUE, MPEIOMIICHHE, ToNsIpu3anyst, Audpaxus, nareppeperims. CKOpocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHuTHBIX BOJIH. [I[pruMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paguOCBA3U U TeleBuaeHUs. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH Cpebl.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEULIMHE, paaap, paAHuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O0pa3oBaHue U pacIpoOCTpPaHEHUE MONEPEUHBIX U MPOJI0IbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habumonenue orpaxkeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuPpakini MEXaHM4eCKUX BOJH.

3BYKOBOH PE30HAHC.

Habumtonenune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTYJJOM U 4aCTOTOM
KOJICOAHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, IPEIOMIIEHHE,
nossipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerprueckas onrtuka. [IpsmonuHelHOE pacpoCTpaHEHUE CBETA B OJTHOPOIHOM CpeJie.
JIyud cBera. TOYEUYHBIM UCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoenune n3o0pakeHui B IIIOCKOM
3epKae.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOIIOTHBIN TTOKa3aTellb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. [IpeneabHblil yroil mOJIHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatoiue 1 paccenBaromye J1UH3bl. ToHKas muH3a. @OKYCHOE PacCTOSTHUE U
ONTHYECKasl CUJIa TOHKOM JTHH3BL. [TocTpoeHne n3odpaxeHnii B COOMPAIOIINX U PaCCEUBAIOIITUX
nuH3ax. Popmysa TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

Bonnogas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOYHHUKHU. Y CIIOBHS
HAOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTEP()EPEHITMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxus ceera. AudpakiuronHas pemérka. Y ciaoBue Habt01eHUs TTIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzauus ceera.



TexHuuyeckue ycTpoiicTBa U MpakTUYECKOe IPUMEHEHHE: OUKH, JIyTa, ¢poToanmnapar,
MPOSKIIMOHHBIN anmapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHASL
pEelETKA, TOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE paclipocTpaHeHHe, OTpakeHUe U mpenoMieHue ceera. Onruyeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieas CBETOBOAA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mojienu MUKpPOCKOTIa, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[ToryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue crieKTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

HabGmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

W3mepenue nokaszarens IpeJoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmronenue qucniepcuu certa.

Pazgen 6. OcHOBBI cienMAJIbLHOM TEOPHUH OTHOCHTEIbHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IlocTynaTsl criennanbHON Teopun
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOYJII CKOPOCTH CBETA B BAKyyM€, IPUHLIUII
OTHOCHUTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHHUE IJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Dopmyna [Inanka cBsA3u d3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
dortoHa.

OtxpeiTre u uccnenopanue Gorosdpgexra. OnpiTel A. I'. CroneroBa. 3aKOHbBI
dotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuia» portodrddexra.

Hasnenune cBera. OnwiTel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHUE: (POToIeMEHT, (OTOIaTIHK,
CoJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToauOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monenbs atoma Tomcona. OnbiThl Pezepdopaa no paccesnuto o -yactuil. [lnanerapnas
Mmozenb aroma. [loctynarst bopa. M3nyyenue u norsiomuieHre GOTOHOB MPH MEPEX0/I€ aTOMa C



OJHOTO YPOBHS SHEPruu Ha Ipyroi. Buasl cnektpoB. CHEKTp YpOBHEW SHEPTUM aTOMa
BOZIOpOAA.

BousiHoBgie cBoOMcTBa yacTull. Bosnbl ne bpoissa. KopnyckyisipHO-BOJIHOBOM Ayau3M.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.
TexHu4eckue ycTpoicTBa U NPakKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbIN aHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pesepdopaa.
OrnpeneneHne JIMHBI BOJIHBI J1a3epa.
HabumroneHne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGnronenue muHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTHI, JOKA3bIBAIOIINE CII0)KHOCTh CTPOECHHUS a1ipa. OTKphITHE
panuoaktuBHOCTH. OnNBITHI Pe3depdopaa mo onpeneneHno coctaBa paaioakKTUBHOTO U3ITyYEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpriTHE TpOTOHA U HeTpoHa. HykiionHas mozens sapa ['eiisendbepra—lBaneHko.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3nydenue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
DHeprust CBSA3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.
Snepubiii peaktop. TepmosiaepHblit cuaTe3. [IpoOaemMbl U MEpCIIEKTUBEI SACPHON
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/IEPHOIN SHEPreTUKH.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TI03UMETp, KaMepa Bunbcona,
AJIEPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
WccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadpusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPO(PHU3NKH
Oransl pa3BUTHA aCTpOHOMHUH. [IpHuKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nnoro HeGa. Co3Be3aus, ipkue 3BE3/IbI, IUIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. McTtounuk snepruu ConHila v 3B€31. 3BE311bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CIeKTPpAIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/bI
IJIABHOM MOCIEA0BATENIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY JJIs 3BE3/1 II1aBHON
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpEMEHHbIE MTPEACTABICHUS O
MPOUCXOKACHUH U 3BOJoIMH COJIHLA U 3BE3/T. DTaIlbl )KU3HU 3BE3 .



Muineunsiii [lyts — Hama [Manaktuka. [lonoxenue u nuxenue ConHua B ['anaktuke. Tunbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Paciuupenne Beenennoit. 3akon Xa66:ma. Pazoeranue ranaktuk. Teopus
bonbuoro B3psiBa. PenukTOBOE N3IyYCHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnronenuss HeBOOpYXEHHBIM IJ1a30M € UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MTPUIIOKEHUN
JUIs OTIpEIeNIEHUs TI0JI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3MSI
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B teneckon Jlynsl, mianer, Mueusoro Ilyrtu.

O6o0maronee NoOBTOpeHne

Ponb Gu3uKky 1 aCTpOHOMHUM B SKOHOMHUYECKON, TEXHOJIOTNYECKOH, COLIMANbHOMN 1
ITHYECKOHU cepax AesITeTbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKU U aCTPOHOMUH B
COBPEMEHHOW HAyYHOH KapTHHE MUPA, POJIb GU3UIECKON TEOPHH B (HOPMUPOBAHUN
npezcTaBiIeHuit 0 GU3NYEeCKOl KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM PsLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCyImecTBiIsieTcsi ¢ yu€ToM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemmnule nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJI0OB HAYYHOI'O [TO3HAHUS:
SIBJICHHE, HAYYHBIN (aKT, TUIOTE3a, (pru3nyeckast BeIMUMNHA, 3aKOH, TEOPHsl, HaOIro1eHuE,
JKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (QYHKIIMU: CUHYC,
KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHI U UX
MPOEKIIMY HA OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB, IPOU3BOHbBIE JIEMEHTAPHBIX (YHKIHH,
NPU3HAKU OJO0MS TPEYTOJIbHUKOB, ONpeIeeHNe IO IU MIIOCKUX GUryp U o0bEMa Ted.

buonoeus: anekTpuueckue siBIEHUS B )KUBOU IPUPOIE, KoJeOaTeNbHbIE ABHKEHUS B
YKUBOH MpUpoOJe, ONTUYECKUE SBJICHUS B )KUBOM MPUPOJIE, IEHCTBUE parallii Ha )KUBbIE
OpraHU3MBlI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAS CTPYKTYpa TBEPBIX TEI,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE NTOJTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POoTOChEMKA 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: TNHAN IIEKTPOIIEpEIay, FTEHEPATOP NEPEMEHHOTO TOKA, MJIEKTPOIBUIaTENb,
UHIYKI[MOHHAs 11e4b, pajap, paAuonpuéMHUK, TeEBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue yueOHOrO mipeameTa «Du3nKa» Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMs
(6a30BBIil YPOBEHB) JOKHO 00ECTIEUUTh HOCTHKEHUE CIICAYIOMINX THIYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.



JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Du3uKay JOKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOMIMXCSl PYKOBOICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH
HO3ULIKEHN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX
yOexXIeHH, COOTBETCTBYIOIIUX TPAIULIMOHHBIM HEHHOCTSIM POCCHICKOro 001ecTBa,
paclIpeHHe KU3HEHHOTO OIbITA U OIBITA JEATEIILHOCTH B ITPOLIECCE PEATN3aMi OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTb I'PAKIAHCKOHN MO3UIMH 00yUarOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIEeCTBA;

IPUHATHE TPAJIULIUOHHBIX 00IIEUYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX
IIEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B HHTEPECAX IPAXKAAHCKOr0 00IIECTBa,
y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMO/ICIICTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU C UX
(GYHKUUAMU U HAa3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPpUOTHYECKOIr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM POCCUICKUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI U ICHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIETO
¢bu3nueckoil Hayke;

S) Tpy10BOr0 BOCIINTAHUS:

MHTEPEC K pa3IMuHbIM chepam npopeccuoHaNbHON AESITENTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpLIaTh OCO3HAHHBIN BbIOOp Oyymieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (PU3UKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) PKO0JIOTMY€eCKOr0 BOCIIUTAaHHUA:

c(OPMHPOBAHHOCTb IKOJOTHUECKON KYJIBTYPhl, OCO3HAHUE II100aIBHOIO XapaKkTepa
HKOJIOTHYECKUX MPObIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHHUE JIEHCTBHUI B OKPYKAIOLIEH Cpesie Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

paclIMpeHHe ONbITA AEATEIbHOCTH YKOJIOTUUECKOM HAIIPaBIEHHOCTH Ha OCHOBE
UMeIoIUXcs 3HaHU 1Mo (usuke;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;



OCO3HAaHUEC IECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B ITPOLIECCCE N3YUCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B T'PYIIIC.

METAINIPEIAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS
ba3oBble Jloruyeckue a1ecTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaTHU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€
BCECTOPOHHE;

ONpENENATh UEIHU AESITEIIbHOCTH, 3a1aBATh [TAPAMETPhI U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIUXCS MaTEPHATTLHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB LIEIISAM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JIESITEILHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUYEBBIMU MTOHATHSIMHI H METOJIaMU (PU3UUICCKOM
HayKU;

BJIQ/IETh HABbIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOESKTHOM AE€ATeIbHOCTH B 001aCTH
($U3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METOJIOB PEIICHUS 3a7a4
($U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BUJAMU JACSATEIHHOCTH I10 TIOJIYYSHHIO HOBOTO 3HAHUSI, €T0 MHTEPIIPETAIUH,
peoOpa3OBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX CUTYalIUAX, B TOM YKCIE IPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 3a]1a4y, BbIJIBUTATh
TUTIOTE3Y €€ pelIeHus, HaXOIUTh apTyYMEHTHI JIJIsl JOKA3aTelIbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PEUICHUS 3a/1a4 Pe3yJIbTaThl, KpUTUUECKU
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7a41 B 00Pa30BaTEIHHOM JICSITEILHOCTH, B
TOM YHUCJIE TIPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIAJICTh HABBIKAMH TMOTyYeHUs HHPOpMaUU (PU3NIECKOTO CONEPKAHUS U3 HCTOUHUKOB
Pa3HbIX TUIOB, CAMOCTOSITEILHO OCYILIECTBIISATh MOUCK, AaHAJIN3, CHCTEMATH3ALIUIO U
WHTEPIIPETANIO UHPOPMALINK PA3INYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBAThH JOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJIH30BaTh CPeACTBA MH(POPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJOTHUH B
pelIeHnH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 33/1a4 ¢ COOII0ACHIEM



TpeOOBaHNH SPrOHOMUKH, TEXHUKHN O€30MIaCHOCTH, THTHEHBI, peCypcoCOepeKeHHNS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKaHUS B pa3IMuHbIX (popMaTax ¢ yuéTtom
Ha3HAa4YeHUS HH(POPMAIMH U LIEJIEBOW ayINTOPUH, BEIOMpAs ONTUMAIBHYIO (hopmy
IPE/ICTaBICHUS ¥ BU3YAITH3ALUH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbI€ 1eiiCTBHUS:

OCYIECTBIIATH OOIICHNE HA YPOKaxX (pU3UKHU U BO BHE-YPOUHOI JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKH KOHGIMKTHBIX CHTYAIlUH U CMST4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M HCIOJIB30BaTh IPEHMYIIECTBA KOMaH/IHON U HHANBHUYaIbHOW pabOTHI;

BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JCHUCTBUII ¢ y4ETOM OOLIMX UHTEPECOB U
BO3MOXXHOCTEH KaXK/IOTO WICHA KOJJICKTUBA;

IIPUHHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATL U KOOPAUHHUPOBATH
JeHUCTBUSI 110 €€ TOCTHIKEHHIO: COCTABIIATD IUIaH ICHCTBUM, PACIIPEICIIATH POJIU C YUETOM
MHEHHH YY4aCTHHKOB, 00CYXJIaTh Pe3yJIbTaThl COBMECTHOM PabOThL;

OLCHUBATb KAYCCTBO CBOCT'O BKJIaJAa U KAXKJA0I'0 Yy4aCTHHUKAa KOMaHAbI B O6HIPII>1 pe3ybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

HpeiaraTb HOBbIC POCKTHI, OLICHUBATH HJICHU C TIO3MLUH HOBH3HBI, OPUTHHAIBLHOCTH,
HPaKTUYECKOI 3HAYNMOCTH;

OCYIICCTBJIATH MO3UTUBHOC CTPATCTUICCKOC MOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOSABJIATE TBOPYECTBO U BOO6pa)KCHI/Ie, OBITH WHHUIIMATHBHBIM.

PeryasiTuBHbBIC YHHBepCaJlbHbIe y4eOHbIE 1eiCTBHUA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILIECTBIISTH I03HABATEIbHYIO JIEATEIBHOCTh B 001aCTH (DUBHUKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIBHO COCTABJISITH IIJIaH PELICHUs PACUETHBIX M KaU€CTBEHHBIX 3ajiay, TUIaH
BBITMIOJTHEHUSI IPAKTUYECKON paboThI ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;
JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHUPOBATH €r0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 32
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUHN B 00JacTU (DU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B 1€ATEIbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;
BJIa/IETh HAaBbIKaMH IO3HABATEIbHON peQUIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI
Y MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIeHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;
MPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;



MPUHUMATD ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporuiecce 10oCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MTPOrPaMMBbI MO (DU3HKE IS
YPOBHS CpeTHET0 00111ero 00pa3oBaHus y 00y4aroIIUXCsl COBEPIICHCTBYETCS] SMOIIMOHATBHBIN
UHTEJUICKT, MPEAIOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSTHHE,
BUJICTh HAINPABJICHUsI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUSI, BKIKOYAKOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTD 32 CBOE TIOBEJCHUE, CIIOCOOHOCTD a1alITUPOBATHCS K IMOIIMOHAIEHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHBALMH, BKJIFOUAIOIIEH CTPEMIICHUE K JOCTHXKEHHIO LEIH U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTH TOHMUMATh SMOLIMOHATIBHOE COCTOSIHUE IPYTHX,
YUUTBIBaTh €ro P OCYLIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOUYAIOLINX CIIOCOOHOCTh BHICTPANBATh OTHOLIEHUS C IPYTHUMHU
JOJbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHGIUKTHL.

INPEJAMETHBIE PE3YJIBTATbBI

K konuy o6ydenus B 10 kj1acce npeJMeTHbIE Pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEeMOHCTPHPOBATh HAa MPUMEPaxX POJib U MECTO (U3HUKU B (POPMHUPOBAHUN COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJETIeH: MaTepraibHas
TOYKa, MHEpLUAIbHas cUcTeMa OTCUETa, aOCOIOTHO TBEPOE TEJ0, UJI€alIbHBIN Ta3, MOJEIN
CTPOEHHSI Ia30B, JKUJIKOCTEH U TBEPABIX TEJI, TOUEUHBIN JICKTPUUYECKHUN 3apsijl U PEILIEHUH
buznyeckux 3aaay;

pacro3HaBaTth (pu3n4YecKHe sBJICHUs (TPOLECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KNHETUYECKON TEOPUHU CTPOEHHUS BELIECTBA U MIEKTPOAUHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEITHOE ABM)KEHNE, CBOOOIHOE MaJIeHue Tell,
JIBIKEHUE 110 OKPYXKHOCTH, HHEPIIUSI, B3auMoeicTBue Tei, muddysusi, OpoyHOBCKOE
JBYDKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell, H3MEHEHHEe 00bEMa TeJ NP HarpeBaHuu
(oxJaXKJIeHUH ), TEMJIOBOE paBHOBECHE, HCIIApeHHe, KOHIeH Callls, IIaBIeHUe, KpUCTAITN3alus,
KHUIIEHUE, BIAJKHOCTh BO3/1yXa, ITOBBIIICHUE IABJIICHMS T'a3a [P €ro HArpeBaHNUU B 3aKPBITOM
COCy/JIe, CBA3b MEXAY ITapaMEeTPAMM COCTOSHUS ra3a B M30IPOLIECCax, IIEKTPU3ALUs TE,
B3aUMOJICHCTBUE 3aps10B;

OTHCBIBATH MEXAHHUECKOE JABMKEHHE, UCTIONb3Ys (PHM3NUECKUE BETUUMHBL: KOOPAUHATA,
IyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC Tela, KHHETUYEeCKas
SHEprus, NOoTEeHIHaIbHAs YHEPIHsl, MeXaHHueckas paboTa, MexaHHM4ecKast MOIIHOCTh; Py
OTKCAaHUM MPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICT UCIIOIb3YEMbIX BEIMYHMH, UX
0003HAUEHMSI U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUYHHY
C IpYTUMU BEJIUYUHAMU;

ONUCHIBaTh U3Y4YECHHBIE TEIIJIOBBIE CBOKWCTBA TEJI U TEIUIOBBIE SIBJICHHUS, UCIIONb3YS
¢u3nueckre BeMUYMHBL: JaBlieHUE ra3a, TeMIepaTypa, CpeiHsIs KHHeTUYecKast SHeprus



XaO0THUYECKOTr0 JIBMKEHUS MOJIEKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIUIOTHI, BHYTPEHHSS DHEPTUs, paboTa ra3a, Ko3QQHUIMEHT MOJIE3HOTO NEHCTBUS TETJIOBOTO
JIBUTATEIIS; IPY OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT HCHIOIB3YEMBIX BEJTMYHMH,
uX 0003HAYEHUS U €TUHUIIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUECKYIO
BEJIMYUHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BELIECTBA U AIEKTPUUYECKUE SIBICHUS
(mportiecchl), UCTIONB3YS GUBNUECKUE BEIIMUUHBL: AICKTPUUICCKUH 3apsil, HIEKTPUIECKOE TI0JIE,
HaIpPsSKEHHOCTH MOJIs, TOTEHIMA, PA3HOCTh TOTEHIUAJIOB; IPYU ONUCAHUU ITPABUIIBHO
TPAKTOBATh (PU3UUECKHI CMBICT UCIOIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBL;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHAM3UPOBATh (pU3MUYECKHUE MPOLECCHI U SBJICHUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BceMUpHOTo Tarotenus, I, I u 111 3akonsl HproTOHA, 3aKOH cCOXpaHEHUs!
MEXaHUYECKON IHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, TPUHIUI CYNEPIIO3ULIMH CHJI, TPUHIUI
paBHOIIPaBUsl UHEPLIUATIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEIHEN KUHETUUECKOM SHEPTUN TEIIOBOTO JIBUKEHUS
MOJIEKYJI ¢ aOCOTIOTHOW TEMIIEPaTypOil, MEPBBIN 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsi/ia, 3aKoH KynoHa, mpy 3TOM pa3inydaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KHU3HU;

BBITMOJHATH KCIIEPUMEHTHI IO UCCIIEIOBAaHIIO (PM3UUECKUX SIBJICHUN U MPOIIECCOB C
UCTIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH STOM (POPMYIUPOBATH
npobieMy/3agady ¥ TUIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITH MPSIMbIE 1 KOCBEHHbIE H3MEPEHUS (PU3HMUECKUX BEIMYUH, IPH 3TOM
BbIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHMS U UCII0JIb30BATh U3BECTHHIE METO/IbI OLIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEXTYy (PU3NUECKUMH BETHYHMHAMHU C UCTIOTB30BAaHUEM
MPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUJIE TaOIHI] U rpaUKOB, AeaTh BIBOBI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOiroaaTh npaBuia 6€30MacHOro Tpy/Aa MPH MPOBEIEHUU UCCIEIOBAHUI B paMKaxX
y4eOHOT0 dKCIIEpUMEHTa, y4eOHO-NCCIIe0BATENILCKOM U IPOEKTHOM AesATETbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHUS;

pemath pacu€THbIE 3aJ]a4M C SIBHO 33JaHHON (U3UYECKON MOJAEIBIO, UCIIOIb3YS
¢dbusnyecKkre 3aKOHbI U IPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a7aui BEIOUPATh (PU3UUECKYIO
MO/J1€JIb, BBIACTATH (PU3MUECKUE BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE TSI €€ peleHus,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTh KayeCTBEHHbIE 3a/]aui: BHICTPAUBATh JIOTMUECKHU HEMTPOTUBOPEUUBYIO 1IETIOUKY
paccyXIeHUl ¢ OOpoi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIIOJIb30BaTh MPH pEeIIEHUH YyU4eOHBIX 3371a4 COBPEMEHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMHU U NpEeACTaBIeHUS y4eOHOH U
HAyYHO-MOMYJISIPHON HHPOPMAIINH, ITOJIyY€HHON U3 Pa3InYHbIX HCTOYHUKOB, KpUTHYECKH
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMALHUIO;

MPUBOUTH MPUMEPHI BKIIaa POCCUUCKUX H 3apyOEKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;



UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS 110 (PU3KKE B MMOBCEAHEBHOMN KU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 00paleHUH ¢ MPHUOOPaMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B rpyMIe C BHITOJHEHUEM PA3IUYHBIX COIIMAIBHBIX POJICH, MIIaHUPOBATh paboOTy
TPYHIbL, PAlMOHATIBHO PAaCHPEeNATh 00S13aHHOCTHU U INIAHUPOBATH AESITEIHLHOCTD B
HECTaHJIaPTHBIX CUTYALIUsX, aIeKBaTHO OLIEHNBATh BKJIAJ] KQXK/I0T0 U3 Y4aCTHUKOB I'PYIIIbI B
pelIeHne paccMaTprUBaeMOi MPOOIIEMBI.

K konny o6ydenus B 11 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JIEeMOHCTPUPOBATh Ha MPUMEPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKON
JESTEIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBATh PAHUILIBI IPUMEHEHUS U3YUYEHHBIX (GU3UUYECKUX MOJENeH: TOUSUHbII
AIIEKTPUYECKUH 3apsi]l, JIyd CBETa, TOUEUHBIM HCTOUYHUK CBETA, siIEpHasi MOJIEJIb aTOMA,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHNH (PU3NICCKHX 3a/1a4;

pacmo3HaBath (pu3nveckue saBieHus (Mporecchl) U 0OBACHATH X HA OCHOBE 3aKOHOB
9MEKTPOAMHAMUKH U KBAaHTOBOM (PM3UKU: ANEKTpUUECcKasi MPOBOJIUMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JEMCTBUSI TOKA, B3aUMOAECHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHASI
WHIYKIWS, TEACTBUE MarHUTHOTO TIOJISI Ha MIPOBOJHUK C TOKOM U JIBIKYIIHMICS 3apsif,
3JIEKTPOMArHUTHBIE KOJeOaHUs U BOJIHBI, MPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPaKEHHE,
npenomiieHue, uHTepdepeHnns, AMPppakuus U NoIsIpU3aIUs CBETa, JUCIEPCUs CBETA,
doroanekrpudeckuii apdexr (poroaddexr), cBeToBOE NaBICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OTMKCHIBATh U3YUEHHBIE CBOIMCTBA BEIlIeCTBA (3JEKTPHUUECKHUE, MAaTHUTHBIE, ONITUYECKHUE,
AIEKTPUUYECKYIO MPOBOJIMMOCTD PA3IUYHBIX CPeJl) U SJIEKTPOMArHUTHBIE SIBICHUS (IIPOLECCHI),
UCIOJIB3YS (PU3NYECKUE BEIIMYUHBL: AIEKTPUUECKUH 3apsijl, CHIIa TOKA, SIEKTPUUECKOE
HaIpsDKEHUE, DJIEKTPUUYECKOE CONPOTUBIIEHNE, PA3HOCTh OTEHIIMAIIOB, MJIEKTPOABIKYILAs CHJIA,
paboTa Toka, MHAYKIMS MAarHUTHOTO 0TS, cuiia Amrepa, cuna JlopeHia, "HAYKTUBHOCTh
KaTYIIKH, SHEPTUS JIEKTPUUIECKOT0 U MArHUTHOTO TMOJIeH, IEPUO U YacTOTa KoJebaHui B
K0J1e0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B IPOLIECCE FTApMOHUYECKHUX AJIEKTPOMArHUTHBIX
Kosie0aHuM, OKYCHOE pacCTOSTHUE M ONTHYECKAasl CUJla JIMH3bI, IPU OMMCAHUU MPABUIBHO
TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIB3YEMbBIX BEIMYMH, UX 0003HAUCHUS U €TUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONMCHIBATh U3YUEHHBIE KBAHTOBBIE SIBJIICHUS U TIPOLECCHI, UCTIONb3Ys (pU3nUecKue
BEJIMUMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U 4aCTOTA CBETA, SHEPTUA U
UMIyIasC GOTOHA, IEPHO/ OTypaciaia, SHePTus CBSI3U aTOMHBIX SiAAep, MPU OMHUCAHUHU
MPABUIIbHO TPAKTOBATh PU3NYECKUIT CMBICI UCIIOB3YEMBIX BEIMUWH, X 0003HAUYCHUS U
€MHMUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C IPYTHUMHU
BEJTMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEITUUUHBI;

AHATM3UPOBATH (PUBNUYECKUE MPOIIECCHI U SIBIICHUS, UCIIONB3Ys (PU3NUECKIE 3aKOHBI U
MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATENBHOIO U MAPAILIEILHOTO COSTMHEHUS
MPOBOJHUKOB, 3aK0H J[)koymns—JIeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMH, 3aKOH
MPSMOJIMHEMHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI ITPEIOMIICHHUS
CBeTa, ypaBHeHHE DifHIITeHA 11 PoTodPdekTa, 3aK0OH COXpaHEHHS SHEPTUH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH COXPAHEHUSI DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIA, TOCTYJIAThl bopa, 3aK0H paguoaKkTUBHOTO paclajia, Ipyu 3TOM pa3IndaTh



CJIOBECHYIO (POPMYTUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHMIIbI,
001acTH) TPUMEHUMOCTH;

OIpPEAEIATh HAIIPABJIEHUE BEKTOPA MHAYKLIUHU MAarHUTHOT'O 110JIs1 IPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBITOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3NYECKUX SIBIICHUH U TPOLIECCOB C
UCTIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUMN: TIPU 3TOM (HOpMyIHpOBaTh
npobiieMy/3aauy ¥ TUIOTE3y y4eOHOro AKCIIEpUMEHTa, COOMpPATh YCTAHOBKY U3
MPEJI0KEHHOTO0 000PYAOBAaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISITh MPSIMbIC M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH, IIPU ITOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs M HCIIOIB30BATh U3BECTHHIE METO/IbI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PM3MUYECKUX BEJIMYMH C UCIIOJIB30BAHUEM MPSMBIX U3MEpPEHUIL:
IIPY ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI MTOTyYSHHON 3aBUCHIMOCTH
($U3MUeCKUX BETMYMH B BUJE TaOIUI] U TPApHUKOB, AETATh BEIBOJBI IO PE3YJIbTaTaM
UCCJICJIOBAHMUS,

coOiroaaTh npaBuia 0€30MacHOrO TPyAa MPH MPOBEIEHUU UCCIIEOBAHUI B paMKaX
y4eOHOTO0 SKCIIEPUMEHTa, y4eOHO-UCCIIE0BATENECKON U TIPOCKTHOM NeSITETHHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pelaTs pacy€THbBIC 337]a4U C IBHO 33/1aHHON (PU3NYECKON MOJIEIBIO, UCTIONB3YS
buznyecKkue 3aKOHbI ¥ IPUHIIUIIBI, HA OCHOBE aHANIM3a YCIOBHS 337a4u BRIOUPATh (PU3NUECKYIO
MO/IEITb, BBIACTATH (pU3HUYECcKe BETHUMHBI U (POPMYJIIbl, HEOOXOJUMBIE [T €€ pelIeHus,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaUE€HUS (PU3NUECKON BEIMUNHBI,

peliaTh Ka4eCTBEHHbIE 3a]a4i: BHICTPAUBATh JIOTHUECKHU HEMTPOTUBOPEUUBYIO 1IETIOUKY
paccyXJIeHUl ¢ ONOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

MCIIOJIb30BATh IPU PELIEHUH Y4eOHBIX 3aJ1a4 COBPEMEHHbIE HH(OpPMaIlMOHHBIE
TEXHOJIOTHH IS IOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIIPETALIUY U IPECTABIICHUS yUeOHON U
HAY4YHO-TIOMYJISIpHON MH(OPMALIUH, TOJTYYEHHOH U3 pa3InYHbIX UCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH TPUHIIMITEI ISHCTBUS MAITUH, TPUOOPOB M TEXHUYECKHUX YCTPOWUCTB, pa3InyaTh
yCIIOBUS UX 0€30MacCHOI0 UCIOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

IPUBONUTH MPUMEPHI BKJIa/1a POCCUIHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETUUECKNE 3HAHUS 1O (PU3HKE B TOBCETHEBHOM JKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOICTBaAMHU, JUISI
COXpPaHEHHMs 3]I0pOBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B rpyMIie ¢ BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IJIAHUPOBATh paboOTy
TPYNIbl, PAlMOHAIBHO PaCHpeeaTh 00s13aHHOCTHU U IJIAHUPOBATH AESITEIHLHOCTh B
HECTaHJIaPTHBIX CUTYAlIUSIX, aIeKBATHO OLIEHWBAThH BKJIAJ] KAXK/I0T0 U3 YYaCTHUKOB I'PYIIIHI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DUZUKA U METOJbI HAYYHOI'O ITIO3HAHUA
1.1 duznka 1 MeTOAbI HAYYHOT'O MO3HAHUS 2 bubmmorexa [OK
' a i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hurammica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAaHEHUS B MEXAHUKE 6 1 1 bubmmorexa [TOK
‘ P https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
' TEOpPHUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBRI TEPMOIEHAMIEH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
' da3oBbIe EPEXOabI https://m.edsoo.ru/7{f41b{72
Uroro no pazgeny 24



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

Pasnen 4. JIEKTPOIUHAMUKA

41 3 10 | bu6mmoreka [IOK
. K K
slefTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIM 251eKTpUYECKUi TOK. TOKH B 12 ] 1 bubmuorexa [JOK
’ pa3IMYHBIX cpeaax https://m.edsoo.ru/7t41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 63 4 4
[TPOT'PAMME
11 KJIACC
KounuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nojie. DIeKTpOMarHuTHasI bubnnorexa [JOK
1.1 11 1 3
UHAYKINS https://m.edsoo.ru/7f41c97¢
Hroro no paszueny 11
Paznen 2. KOJIEBAHUSA U1 BOJTHbBI
71 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJeOaHusI https://m.edsoo.ru/7f41c97¢c
29 MexaHn4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
b K
2.3 Orntuka 10 3 ummorexa 11O

https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CHIEIIUATIBHOM TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c¢97¢c
Uroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW OITHUKU 6 bubmorexa [TOK
' https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 C 4
Tpoetie atomMa https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7{41c97c¢
Hroro nio pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢

Hroro no paszueny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O06006111aro11ee TIOBTOPEHNE 4 Bubmmorexa LHOK
’ arorH P https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
PesepBHOe Bpems 3 ‘

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 7
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

» ®usuka, 10 xknace/ Msakumes I'.., byxosueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemieHuey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrua B.M. nox penakiueit

ITapdentbeBoit H.A., AkiimonepHoe o0miectBo «M3aatenbetBo «IIpocBemieHuney

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






