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IHHOACHUTEJIBHASA 3ATIIMCKA

[Tporpamma o ¢usmke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMN K pe3yiabTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeNbHONW MPOTrpPaMMBI,
npencrasieHHbix B PI'OC COO, a takxe ¢ yuétoM ¢enepanbHOil paboueil mporpaMMbl BOCIHTAHUS U
KOHIICIIIUH MMpenoiaBanus yaeOHoro npeamera «Pu3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
®denepanny, peain3yroInX OCHOBHbIE 00pa30BaTElIbHbIE POrPaMMBbI.

Copneprxanue mporpaMMbl IO (PU3UKE HAITPABIEHO HAa (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
obyuarommuxcs 10—11 xmaccoB mpu oOyueHun uX (U3MKe HA 0a30BOM YpOBHE HA OCHOBE CHUCTEMHO-
IeATeNbHOCTHOTO Toaxona. llporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusim PIOC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, TPEAMETHBIM U METalpPeJMETHBIM pe3yjbTaTaM oOOyuYeHHUs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh pEANTM3alUU MEXKIPEIMETHBIX CBs3ed (PU3MKH C eCTeCTBEHHO-HAYYHBIMHU
yueOHBIMM IIpeaMeTamMHu. B Hell onpenensiorcss OCHOBHBIE II€JIM U3Y4eHUs (U3UKH HAa YPOBHE CpPEIHETO
oOuiero oOpa3oBaHUsl, INIAHUPYEMbIE PE3YJIbTAaThl OCBOEHHS Kypca (PU3UKU: TUYHOCTHBIE, METAPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

. IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOCHHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEIMETHBIE
Pe3yIBTaTHI IO T01aM 00YUCHUS;
. cojiepxkaHue yueOHoro mpeamera « Pu3nKay 1mo rogam oOydeHHs.

dusnka Kak Hayka 0 HamOoJiee OONMX 3aKOHAX MPUPOJIBI, BHICTYMAas B KadecTBe y4eOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHHI 00 okpyxaromeM mupe. LIkoabHbINA Kype pU3NKH
— CUCTEMOOOpa3YIOIIHM JJIl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOJIBKY (PHU3UUECKHUE 3aKOHBI
JeXaT B OCHOBE IPOLIECCOB U SIBJICHUM, M3ydaeMbIX XHMHEH, Ouosioruei, gusmueckoil reorpaduein u
actpoHoMuel. Mcronb30BaHWEe U aKTUBHOE MpUMEHEHHE (PU3MUECKUX 3HAHUU OMpeNeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOIYyYEeHUs
HOBBIX MaTE€pHUaJOB C 3a/JlaHHBIMU CBOWCTBaMM U Apyrux. M3yuenue ¢us3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMupOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00yJaromuxcs, B OPMUPOBAHUE YMEHUN IPUMEHSATh
Hay4HbIIl METOJI IO3HAHUS NIPH BBITIOJHEHUN UM Y4€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢pu3nku Ui ypoBHs CpeiHero oomiero o0pa3oBaHusl OJIOKEH P UeH, KOTOPbIE MOYXKHO
paccMaTpuBaTh KaK MPUHIUIIBI €70 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH Kypc SBJSETCS JIOTMYECKU 3aBEPUIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3JesoB (PU3MKH, BKIIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.
Hoes eenepanuszayuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca QU3MKH 0O0bEIMHEH BOKPYT (PM3MUECKUX
Teopuil. Benymum B Kypce sBisercss GOpMHUPOBAHUE MPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MAaTepuH,
BEILECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peannsaunus npeamnosiaraeT MCHOJIb30BaHME I'YMaHMTAapHOIO MOTEHIMAsa
¢u3n4ecKoil Haykd, OCMBICIEHHE CBS3M pa3BUTHS (U3MKM C pa3BUTHEM OOLIECTBAa, a TaKke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MTPOOIEMAMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc (u3Mku mnpeanojaraeT 3HaKOMCTBO C IIUPOKUM KPYrom
TEXHUUYECKUX U TEXHOJOTMYECKUX IIPUIIOKEHNUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanu3yercss INOCPEICTBOM BBEAEHUS 3JIEMEHTOB COJAEP)KaHUs, IOCBAIIEHHBIX
9KOJIOTHUYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBsSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKxke 00CyKAeHus NpoOIeM paloOHAIBLHOIO MPUPOIOTIONIB30BAHUS U HKOJIOTMUECKONW O€3011aCHOCTH.
CrepXHEBBIMH 3JI€MEHTaMM Kypca (U3MKM Ha YypOBHE CpeHero oOImiero oOpa3oBaHUs SBISIOTCS
¢uznueckue Teopuu (GopMHpPOBaHUE MPEACTABIECHUIN O CTPYKTYpe MOCTPOCHUSI (pr3MUECKON TEOpUH, POITU
(GyHIaMEHTAJIbHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIECHUSAX O MPHPOJIE, T'PaHHUIAX
MPUMEHUMOCTH TEOPH, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUI U IPOILIECCOB).
CuCTeMHO-JIeITETbHOCTHBIN MOJX0A B Kypce (PM3UKU peau3yercsl MpeXkae BCero 3a CUET OpraHu3aluu
HKCIIEPUMEHTAIBHON JesaTeabHOCTH oOydaromuxcs. Jlnst 6a3oBoro ypoBHS Kypca GHU3MKH — 3TO
UCIOJIb30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JIAOOPaTOpPHBIX PaboT,
KOTOpBIE B IporpaMMe Mo (usuke oObeAMHEHBI B OOLIMI CIUCOK YUYEHHMUYECKHX MPAKTUYECKHX pPadoT.
Bbienenne B yka3aHHOM TMiepedyHe J1aOOPaTOpPHBIX pabOT, MPOBOJUMBIX JJIsI KOHTPOJS U OIICHKH,
OCYIIECTBISIETCA y4aCTHUKAMH 00pa30BaTeIbHOrO Mpollecca UCXO/s M3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHamieHus: kaOuHera ¢usuku. I[Ipm 3TOM obecreunBaeTcsi OBJIaJieHHE OOYYAIOUIUMUCS YMEHUSMHU



MPOBOJNTH KOCBEHHBIC M3MEPEHHUS, MCCICIOBAHHS 3aBUCHUMOCTEH (DM3MUECKUX BEIMYMH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bosbiioe BHUMaHuE yaeNsIETCS PELIICHUI0 PACUETHBIX U KaYECTBEHHBIX 3a1a4. [Ipu 3TOM i pacu€THBIX
3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33/1a49H C SIBHO 33JaHHON (DU3HUYECKOW MOJEIBIO, TO3BOJISIFOIINE IPUMEHSITh
M3Yy4YEHHBIC 3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OJIHOTO pa3jelia Kypca, Tak U MHTErPUPYsI 3HAHUS U3 PA3HBIX
pasnenoB. Jlyis KaueCTBEHHBIX 3ajad MPHOPUTETOM SIBIISIFOTCS 3alaHusi Ha OOBSICHEHHWE NPOTEKAHUS
(U3HYECKUX SIBJICHUI H TPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BEIOOpa GU3NICCKON MOJCIN JUIS
CUTYAILIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu ®PI'OC COO k MarepuanbHO-TEXHUYECKOMY OOECIIEYEHUI0 y4eOHOTO
nporiecca 0a30BbIi YpOBEHB Kypca GU3UKH HA YPOBHE CPEIHETr0 00IIero 00pa3oBaHus JOJDKEH H3yIaThCs B
YCIIOBUSIX TPEIMETHOTO KaOWHeTa (U3MKK WM B YCJIOBUAX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBCHHO-HAYYHOTO IMKJIA. B kaOuHere Qu3uku MOJDKHO OBITH HeoOXxoammoe 1abopaTropHoe
000pyI0BaHUE IS BHIMIOJHEHUS YKa3aHHBIX B MPOTpaMMe Mo (GU3HKE YICHUYECKUX MPAKTHUYECKUX padoT U
JE€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JlemoHcTparionHoe ob6opynoBanue (GopmMupyercs B COOTBETCTBHM C TMPUHIMUIIOM MHUHUMAITBHOU
JIOCTAaTOYHOCTH W O0O0ECTeUMBAET MOCTAHOBKY IMEPEUMCIECHHBIX B MporpaMMe Mo (HU3UKEe KITFOUYEBBIX
JEMOHCTPAIINH JIJIS1 UCCIIETIOBAHUS N3YYaeMBbIX SIBIEHUN U MPOIECCOB, SMITUPUUECKUX U (yHIAMEHTAIbHBIX
3aKOHOB, MX TEXHHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 000opyaOBaHUE I YYCHUYECKUX MPAKTUUECKUX padboT (GOPMUPYETCS B BUJIE TEMATHUECKUX
KOMIUIEKTOB M OOecreynBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMaTudecKue
KOMIUIEKTHI JJa0OPaTOPHOTO 000PYI0BAaHUS JOHKHBI OBITH MOCTPOCHBI Ha KOMILJIEKCHOM HCTOJIB30BAHUH
AQHAJIOTOBBIX M MU(POBBIX TPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUJIE IIU(DPOBHIX

nabopaTopwil.

OCHOBHBIMH LEJSIMHU U3y4eHUs (PU3UKHU B 00I1eM 00pa30BaHUM SIBIISIOTCS:

o (dopMupoBaHHE HHTEpECA U CTPEMIICHHS 00y4aroIUXCsl K HAYYHOMY W3Y4EHHUIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

o pa3BUTHE MPEICTABICHUA O HAayYHOM METOJAE MO3HaHUS M (POPMUPOBAHHE HCCIIEAOBATEIBCKOTO
OTHOIIEHMSI K OKPYKAIOIIHUM SIBJICHUSM;

o (GopMHupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa M3ydeHHs OCHOB CTPOEHMsI MaTepuH U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKH;

o (dbopmMupoBaHue YMEHHMHA OOBSCHATH SBJIEHHUS C MCHOJB30BAaHMEM (U3UYECKUX 3HAHUI M HAy4HBIX
JI0Ka3aTeNbCTB;

o (dbopMupoBaHUe MIPEACTABICHUN O POJIM PU3UKHU IJIsl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU

Y TEXHOJIOTHIA.

JlocTrkeHune 3TUX Lenel obecrieuynBaeTcsl pelieHrneM CIEAYIOIMIMX 3a7ad B MPOLIECCe M3YUeHHUs Kypca
(hM3UKH Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHus:

. npuoOpeTeHne CUCTEMBbI 3HAHUN 00 OOmMX (U3HUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsE MEXaHUKY, MOJEKYISPHYIO (GU3HKY, SJIEKTPOIUHAMHUKY, KBAHTOBYIO (H3UKY M DJIEMEHTHI
acTpo(pHU3UKH;

J (dbopMupoBaHUE YMEHHUI IPUMEHATh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUS (PU3NUECKUX SBJICHUN B
IPUPOJIE U JJIS IPUHATUS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KU3HM;

J OCBOEHME CIOCOOOB pEIIEeHMs pa3IMYHbIX 33734 C SBHO 3a/JaHHON (U3MYECKON MOjenblo, 3ajad,
M10/Ipa3yMEBAOIIMX CAMOCTOSITEIbHOE CO3aHNe (PU3MUECKOM MOJIeNH, aIeKBaTHON YCIIOBUAM 3a/1auu;

o MOHUMaHHUe (PU3NYECKUX OCHOB U MPUHLIUIIOB AEUCTBHS TEXHUUECKUX YCTPOICTB U TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BJIMSHMS HAa OKPYKAIOLYIO CPELY;

o OBJIZICHUE METOIaMH CaMOCTOSATEJILHOTO MJIAHUPOBAHUS U IPOBEACHUS (PU3NYECKUX IKCTIEPUMEHTOB,
aHaJIM3a ¥ HHTepIpeTaluy HHPOPMaLIUK, OTIPEAEICHHUs JOCTOBEPHOCTHU MOIy4YE€HHOTO PE3yNbTaTa;

o CO3JaHHE YCIIOBHM I pa3BUTHS yMEHNN IIPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON AEATEIBHOCTH.

Ha n3zyuenue ¢usuku (6a30BbIN ypoBEHb) Ha YPOBHE CpeHEro o01iero oopa3oBanus oTBOUTCS 136 yacos:
B 10 kmacce — 68 wacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamme no (usuke nepedeHb J1a0OpaTOPHBIX M NMPAKTHUECKUX PAabOT SBISIETCS
PEKOMEH/IOBaHHBIM, YYHUTENb JIelaeT BBIOOP MPOBENIEHHs J1a0OPATOPHBIX PAaOdOT U OMBITOB C YUETOM
WHMBUIYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COILEPKXAHUE OBYUYEHUA

10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 NO3HAHUS

®usuka — Hayka o npupone. HaydHble meToabl Mo3HaHUsA OKpyXkaromero mupa. Ponb skcnepumenra u
TEOPUU B TIPOIIECCE MO3HAHUS PUPOJIBL. DKCIIEPUMEHT B (PHU3UKE.

MonenupoBanue (GU3HUECKUX SIBJICHU | mporieccoB. Haydnbie rumore3bl. Ou3ndeckue 3aK0HBI U TEOPUH.
['paHuIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pHHIIAIT COOTBETCTBUSI.

Ponmp m mecto ¢u3uku B (GOPMHPOBAHUHM COBPEMEHHON HAay4yHOW KapTUHBI MHpA, B IMPAKTHYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

AmnayioroBbsie ¥ IU(PPOBBIC U3MEPUTEIBLHBIC MPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznes 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHne. OTHOCUTEILHOCTh MEXaHNYECKOTO JABMkKeHusA. Cuctema oTcuéra. TpaekTopusi.
[Tepemernienue, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM TOYKH,
UX MPOEKIMHU Ha OCHU cucTeMbl KoopauHaT. CliokeHue nepeMereHlil U CI0KeHHe CKOPOCTeH.
PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSMOJUHEHHOE ABWKEeHHE. ['paduku 3aBUCHUMOCTH KOOPJIWHAT,
CKOpPOCTH, YCKOPEHHUSI, TyTH U IEPEMEILICHUSI MATEPUATIBHON TOUYKH OT BPEMEHH.

CBoboaHOe majienre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiiHoe nBmxkeHue. [[BUkeHuEe MaTepUaibHOW TOYKH MO OKPYKHOCTH C MOCTOSIHHOM MO MOJIYJIIO
CKOpPOCTBIO.  YTJOBasi  CKOPOCTh, JIMHEWHas CKOpocTh. llepwom w  wactora  oOparieHwusl.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckne ycTpolCTBa W MPAKTHYECKOE MPUMEHEHHWE: CIHUJIOMETp, ABWKEHHE CHApPSJOB, LIEMHBIE U
pEMEHHBIE ITepeayn.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIAS KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoGpa3oBanue IBUKEHHUNA € UCTIOIb30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaeHHUSL.

Hamnpanenue ckopocTH npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY IYTSIMHU, HMPOWIECHHBIMH TEJIOM 3a IOCIIEOBATEIbHBIE DPABHBIC
MIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBHJKEHHH C HaYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.
N3yuenue nBuKeHUs apuKa B BI3KOM KUJIKOCTH.

W3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHOocuTenbHoCTH ["anunes. Ilepssiii 3akoH HetoTona. MHepianbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnio3unuu cui. Bropoi 3akoH HploToHa [uisi MaTepUallbHOW TOYKHU.
Tperuii 3akoH HproTOHA U1 MaTe€puanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckonbkeHusi, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS
CKOJIbKEHUSI U cuiia TpeHus nokosi. Koadduument tpenus. Cuna cOnpoTUBICHUS NP IBMKEHUH Tea B
KUJKOCTHU WM rase.

[TocTynarensHO€ ¥ BpamareabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CUJIBI OTHOCUTENBHO OCH BpalieHus. [liieuo cuiel. YciioBus paBHOBECUS TBEPAOIO TeEA.
TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: NOALIMUIIHUKY, JBWKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX Tell.

Bropoi1 3akoH HeroTona.



N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT AepopmMariu.

Hesecomocts. Bec Teina npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBeECUS TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka o HaAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3MHOBOM 00paslie, OT HX
nedopmanuu.

HccnenoBanue ycaoBuld paBHOBECHS TBEPIOTO TEJA, UMEIOILIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

Nmnynbc MatepuanbHOW TOYKM (Tella), CUCTEMBbl MaTepUaTbHBIX TOueK. VIMITylbC CHUIIBI U H3MEHEHHE
UMITyJIbCa Tela. 3aKOH COXpaHEHUsl uMIyibca. PeakTuBHOE JBMXKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckas sHeprust MarepuaibHO Touku. TeopeMa 00 N3MEHEHUU KHHETUUECKON SHEPTUH.
[ToTenumaneHas sueprus. [lorennuanbHaas sHeprus ynpyro 1ehopMUpoBaHHOM NpykuHbL. [loTeHnnanbHas
SHEprus Teyia BOJIN3H MOBEPXHOCTU 3EMIIN.

[ToTreHnmanpHble W HEMOTEHIMAIbHBIE CHIBI. CBS3b PAOOTHI HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYE€CKOW SHEPTUH CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heylpyrue CTOJIKHOBEHMS.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOMEp, MPYKUHHBIA MHCTOJIET,
JBH)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenne abCcoIIOTHO HEYNPYToTO yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3u pabOThl CUJIBI C U3MEHEHHUEM MEXaHWYECKOW SHEPIHH Tella Ha MPUMEPE PacTSKEHHS
PE3UHOBOIO JKI'yTa.

Pasznen 3. MoJieky/isipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TMOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH M UX OIbITHOE oOocHOBaHME. bpoyHoBCKOE
nsuxkenue. Juddysusa. Xapakrep NBHKEHUS U B3aUMOJICHCTBHUS 4acTHIl BellecTBa. Mojenu CTpOCHHS
ra3oB, KUJKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mouiekyn. KonnuectBo Bemectsa. [locrossnHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscust.

Mogenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEOPUHU HJICATBHOIO Tasa.
AGcomoTHas TeMIiepaTypa Kak Mepa cpeHel KMHETUYECKOW SHEPTUH TEIIOBOTO JABM)KEHHUS YacTHI] rasa.
[lIkana remnepatyp KenbBuHa. I'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon /lanbToHa.
N3omponeccyl B ueanbHOM raze ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe MmpencTaBieHUe
M30IPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

Texuuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME AUCKPETHOE CTpOEHHE BellecTBa, ¢GoTorpaduu MOJEKYd OPraHuYeCKHX
COCIMHECHUN.

OnbiTel 0 AUQQPY3UH KUIKOCTEH U Ta30B.

Mojiennb GpOYHOBCKOTO JIBUKEHHS.

Mogens onbita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WIUTIOCTpUPYIOLIAsk IPUPOTY JABJIEHHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UJI€ATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul



Omnpenenenne Macchl BO3AyXa B KIACCHOM KOMHATe HAa OCHOBE M3MEpeHH 00bEMa KOMHATHI, JaBJICHUS U
TEMIIEpaTypbl BO3/lyXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEX1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckass cucremMa. BHyTpeHHSS SHEprus TEPMOJMHAMHYECKONW CHUCTEMBI U CIOCOOBI €€
n3MeHeHus. KonndecTBo TerioTsl 1 padoTa. BHyTpeHHsIs SHEprust 0IHOATOMHOTO HJICaIbHOTO Tra3a. Buabl
TEIUIONEpelauu: TEeIUIONPOBOJHOCTh, KOHBEKLMS, W3JIydeHUE. YJellbHas TeIIOEMKOCTh BEIECTBA.
KonunuecTBo TemaoThl npu Temionepeaaye.

[lonarue 06 agmabatHoMm mpouecce. IlepBwiii 3akoH TepMoauHamMuKU. [IpuMeHeHuEe mEpBOro 3aKoHa
TEPMOAMHAMUKH K H3omporneccam. [ paduaeckas mHTEpripeTanus padoThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTuMOCTh TPOLIECCOB B IPUPOJIE.

TemoBbie Mammubl. [IpuHIUNGBL AelcTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHMsI SHEPruu B TEIUIOBBIX
MamnHax. Kospdunuent noneznoro neiictsust temnoBoid mamuHbl. [ukn Kaphao u ero kosdduinument
MIOJIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TETNIOIHEPIE€TUKH.

Texnuueckue ycTpoiicTBa M NPaKTHUYECKOE MPUMEHEHHUE: JABUrarelb BHYTPEHHETO CropaHus, ObITOBOM
XOJIOIMIBHUK, KOHTUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW HHEpPruM Teja MpH COBEPUICHUH paOOThl: BBUIET MPOOKH U3 OYTBUIKH TMOJ
JIEUCTBUEM CKATOTO BO3/AyXa, HarpeBaHue 3(pupa B JIaTyHHOU TpyOKe MyTEM TpeHHS (BUICOJCMOHCTPAIINS ).
W3meneHne BHyTpeHHEH sHepruu (TemIepaTypbl) Teja pu Terionepeaaye.

OnpIT 10 agMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBEIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHjaeHcanus. Mcnapenne u xuneHue. AOGCOJIOTHAS U OTHOCHUTENbHAs BIAXKHOCTD
Bo3ayxa. Haceimennslil map. YaenbHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS
OT JIaBJICHUS.

Teépnoe Ttemo. Kpucrammmueckne u amopdHbie Tena. AHHM30TPOIHUS CBOWCTB KpUCTA/LIOB. JKumkue
kpuctamuisl. CoBpeMeHHble Marepuansl. [lnaBneHne u kpuctaminzanus. YAelbHas TEIUIOTa IUIaBJICHMUS.
CyO6mmmartusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckne ycTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETP M IICUXPOMETP, KaJOpUMETD,
TEXHOJIOI'MU TOJy4YEHHUsI COBPEMEHHBIX MaTEPUAIOB, B TOM UMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HaCBIILEHHBIX [TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBJICHUs KPUCTAILTMUYECKOTO BEUIECTBA.

JleMoHCTpalys KpUCTalioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHune OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKa

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tej. JIEKTpUIecKuil 3apal. [[Ba Buaa anekTpuyeckux 3apsaoB. [[poBoIHUKH, TUANEKTPUKH
Y NIOJIyITPOBOIHUKHU. 3aKOH COXPaHEHUs IEKTPUUECKOIO 3apsja.

Bsaumopneiicteue 3apsnoB. 3akoH Kynona. TodeuHslil 27€KTpUUYECKHH 3apsii. ONEKTPUYECKOE TIOJIE.
Hanpspk€HHOCTh  2siekTpuyeckoro mnois. IIpuHnmm cymepno3uuum  3neKTpUYecKuX Mojei. JInHunm
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabota cun snextpocraruueckoro nods. [Torennuan. PazHocts notenuanos. IIpoBOJHUKY U TUIEKTPUKU
B JIEKTPOCTAaTHUECKOM MoJI€. JIudneKkTpuueckas MIpOHULAEMOCTb.

OnextpoéMkocTs. KoHzaeHcaTop. OIeKTPOEMKOCTh IIIIOCKOTO KOHIEHCATOPAa. ODHEPIHsl 3apsKEHHOTO
KOHJIEHCATOPA.



Texnuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, IEKTPOMETP, IEKTPOCTaTUIECKAs
3al1UTa, 3a3eMJICHUE JIEKTPONPHOOPOB, KOHJICHCATOP, KOMMMPOBAIBHBIN anmapar, CTpyHHBINA TPUHTED.
Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII JEHCTBUSA JJIEKTPOMETPA.

B3anMoeiictBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEIl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM IOJIE.

DNeKTpoCcTaTUYECKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb MIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpA OT IUIOLIA/IU IUIACTHUH, PACCTOSIHUS MEXKIY HUMHU U
JUDIIEKTPAYECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannwtii nekmpuueckuii mok. Toku 6 paznuunsix cpedax

DOneKTpuyecKuil TOK. YCJIOBMS CYIIECTBOBAHMS 3JIEKTpHueckoro Toka. Mcrounuku Ttoka. Cuna ToOKa.
[TocTostHHBIN TOK.

Hanpsokenne. 3akon OMma a5 yqacTka LETH.

DneKTpUYecKoe COPOTUBIICHHE. Y IeNIbHOE CONPOTHBIIEHHE BellecTBa. [locnenoBaTensHoe, napamienbHoe,
CMEIIIaHHOE COEAMHEHNE TIPOBOHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTh AIEKTPHUYECKOTO TOKA.
DJIEKTPOABMKYIIIAs CHJIa WU BHYTPEHHEE COMNPOTHUBJIIEHHWE MCTOYHHKA TOKa. 3akoH OMa g MOJHOH
(3aMKHYTOM) AnekTpuueckoit enu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCHUMOCTb CONPOTUBJIEHHUS METANIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonympoBognuku. CoOCTBEHHAass W TPHUMECHas TMPOBOIMMOCTh MOJXYIPOBOJAHMKOB. CBoicTBa pP—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUd TOK B pPACTBOPAaX M PACIUIABAX AJIEKTPOJUTOB. OJIEKTPOJIMTHYECKAS] AMCCOLAALIMS.
DIIEKTPOJIH3.

DneKkTpuyecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.
TexHuueckne yCTpoOWCTBa M NMPAKTHYECKOE NMPHUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKU
TOKa, AJIEKTpOHArpeBaTeNIbHbIe MPUOOPDI, AIEKTPOOCBETUTENbHbBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BAaKyyMHBIH MO, TEPMHUCTOPHI U (GOTOPEIUCTOPDI, MOTYIPOBOJHUKOBBIN AHOJ, FAIbBAHUKA.
Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTb COIPOTUBIICHUS] HWIMHAPUYECKHUX TPOBOJHUKOB OT JUTMHBI, IUIOIIA/IN MTONIEPEYHOIO CEUEHUS
U Marepuana.

CMmelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHue 3MeKTPOABIKYILEH criibl. KOpoTKO€e 3aMbIKaHUE IrajlbBAHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSSI TPOBOJIMMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune 35eKTpoaBHAKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue snextponusa.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS ¢ YYETOM COAEPIKATEIBHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Meosicnpeomemnule nonwsimus, CBSI3aHHBIC C U3YYCHHEM METOJIOB HAyYHOTO TO3HAHMWS: SBJICHHUE, HAYIHBIN
¢dakr, rumnore3a, QuMYEecKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, DKCIICPUMEHT, MOJICIUPOBAHUE,
MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHH, TUHEWHas QyHKums, mapadoia, runepOoia, ux rpadhuku u
CBOWMCTBa, TpPUTOHOMETPUYECKHUE (PYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIESCTBO, BEKTOPBI U MX MPOCKIIMH HA OCH KOOPAMHAT, CJIIO)KCHHE BEKTOPOB.
buonocusi: MexaHW4ecKoe JBIDKCHHE B JKHBOH mpuponae, mud@dy3us, 0OCMOC, TEIUIOOOMEH IKUBBIX
OpraHu3MOB (BHJIbI TEIUIONIEPEIAYH, TETUIOBOC PABHOBECHE), JICKTPHUSCKUE SBIICHUS B )KUBOU TIPUPO/IE.
Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB U MOJICKYJI, MOJIb BEIIECTBA, MOJISIpHAS Macca,
TEIUIOBBIE CBOMCTBA TBEPABIX TEN, JKHIKOCTEH W Ta30B, DJJICKTPUYECKHUE CBOWCTBA METAJLIOB,
ANIEKTPOJIUTUYECKAS TUCCOIUAIINS, TATbBAHHUKA.

l'eoepaghus: BIAKHOCTH BO3IyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBYKEHWH C WCIOJIH30BAHUEM MEXAHH3MOB, YUET TpPEHHUS B TEXHUKE,
MOAIMIUITHUKY, UCTOJH30BaHUE 3aKOHA COXPAHCHHsI UMIYJIbCa B TEXHHKE (pakera, BOJIOMET U JPYTHE),
JIBUTATENh BHYTPEHHETO CrOpaHus, apoBasi TypOWHA, OBITOBOM XOJIOIMIIEHUK, KOHIUITUOHEDP, TEXHOJIOTHU
MOJIYYCHUS COBPEMEHHBIX MaTepUANOB, B TOM YHCJIC HAHOMATCPUAIOB, ¥ HAHOTEXHOJIOTHH,
NIEKTPOCTATHYECKAs  3alllUTa, 3a3eMJICHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIH  MPHHTED,
AJIEKTPOHArPEBATEIIBHBIC MPUOOPHI, JIEKTPOOCBETUTEIHHBIC TPHUOOPHI, TaTbBAaHHKA.

MVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS MMPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJJHETI'O OBUIEI'O OBPA30OBAHUS

OcBoenne yuebHoro npenmera «Ou3nka» Ha ypoBHE cpeHero oluiero oopazoBanus (0a30BbIil ypOBEHb)
JOJDDKHO o0ecIeunTh JOCTHXKCHUEC CICAYIOIIHUX JIMYHOCTHBIX, MCTAIPEAMCTHBIX W MPECAMCTHBIX
00pa3oBaTeNbHBIX PE3y/IbTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yabTaThl OCBOCHUS y4eOHOTO mpeamera «®Du3MKa» JOIKHBI OTpaXkaTh TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBAThCA C(HOPMHUPOBAHHOW BHYTPEHHEH IO3UIMEH JMYHOCTH,
CHCTEeMOH IIEHHOCTHBIX OpHEHTAalWii, MO3WTHBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX
TPAIUIMOHHBIM IIEHHOCTSAM POCCHIICKOTO 0O0IIecTBa, pacUIMpeHHe S>KU3HEHHOTO OIbITa M OIBITa
JEATENTPHOCTH B IPOIECCe PeaNN3alli OCHOBHBIX HAIPABJICHUH BOCIHUTATEIBHOHN IEATENbHOCTH, B TOM
YHCIIe B YACTH!

1) rpaxIaHCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh T'PAKIAHCKOW MO3MIMH OOYYAromeToCcs KaK aKTHBHOTO M OTBETCTBEHHOTO YIICHA
POCCHICKOTO 00IIIecTBa;

NPUHATHE TPAJULIUOHHBIX O0IIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U IEMOKPATHUECKUX LIEHHOCTEHH;
TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax I'PaKAaHCKOTO OOIIecTBa, y4acTBOBAThH B
CaMOYIIPaBJICHUU B 00pa30BaTEIbHON OpPraHU3aIiHN;

YMEHHE B3aUMOJEHCTBOBATh C COLMAJIbHBIMA HMHCTHTYTAMH B COOTBETCTBHHM C HUX QYHKIMSIMHA |
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOH U BOJIOHTEPCKON AEATECIHLHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

cOpPMUPOBAHHOCTH POCCHHCKON IPaKTAaHCKOH UACHTUYHOCTH, IATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSIM POCCHHICKUX YYEHBIX B 00JACTH
(U3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHNUS;

CMOCOOHOCTh OLIEHMBATH CUTYALMIO U NMPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYILEro;

4) 3cTeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ACTETHKY HAyYHOTO TBOPYECTBA, NMPHUCYIIETO (hU3NYECKOM
HayKe;

5) Tpy0BOT0 BOCIUTAHUS:



MHTEpEC K pa3InuHbIM cepaM npoecCHOHATBHON AEATENbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3HKON H
TEXHUKOW, yMEHHE COBEpIaTh OCO3HAHHBINA BBIOOP OyayIei mpodeccun U pearn3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00JacTh (PU3UKH HA TPOTSHKEHUU BCEi
KHU3HU;

6) IK0JI0rHYeCKOr0 BOCTIMTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYpBI, OCO3HAaHHE TIJIOOATBHOTO XapaKTepa SKOJIOTHYECKUX
pooeM;

IJIAHUPOBAHUE U OCYILECTBJIECHNUE AEMCTBUM B OKPYKAIOIIEH CPEJe HA OCHOBE 3HAHUA LEJEH YCTOMYMUBOTO
Pa3BUTHS YEIIOBEUECTBA;

paciMpeHue OIbITa AeSTEIFHOCTH SKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHUU IO
¢busnke;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS (HU3UIECKOM
HaYyKH;

0CO3HAHHME LIEHHOCTH HAYYHOW NEATENHHOCTH, TOTOBHOCTh B IpOIlecce M3ydeHHs! (U3UKU OCYIIECTBIISTH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO IEITEFHOCTh HHIMBUIYaJIBLHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbI

IMo3naBaTebHbIe YHHBeEPCAJIbHBIE YUeOHBbIE TeiicTBUSA

ba3oBrble Jornyeckue 1eMCTBHS:

CaMOCTOSITEIEHO (DOPMYITHPOBATH U aKTYaJIHM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENIENIATH IIeTTN IS TEILHOCTH, 33a]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3UUCCKHUX SIBIICHUSIX;

pa3pabaTbiBaTh IUIaH pEHOICHHS TMPOOJIEMBI C YYETOM aHalM3a HWMEIOMUXCS MaTepHalbHBIX |
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM, OLEHUBATh PUCKU
MOCIIE/ICTBUH JIESATEIBHOCTH;

KOOPAMHUPOBaTb M BBINOJHATh PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYalIbHOIO U KOMOMHHPOBAHHOI'O
B3aNMOJECHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NTPH PEILICHUH )KMU3HEHHBIX NTPO0IIeM.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

BJIaJIeTh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUAMU U METOJaMU (PU3NYECKOM HayKH;

BJIaJIeTh HAaBbIKAMHM Yy4eOHO-UCCIIEIOBATEIbCKOM M IPOEKTHOW JeATENbHOCTH B 00JacTH (PU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB pELIeHUs 3aJady (U3NYECKOIOo
COJIepKaHUs, IPUMEHEHUIO PA3JIMUHBIX METOJIOB [TO3HAHUS;

BJIAJIETh BUJIAMU JICATEIBHOCTH 110 MOJIY4YECHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALnH, IPpeoOpa3oBaHUIO0 U
IIPUMEHEHHIO B PA3JIMUHBIX yUEOHBIX CUTYallUsIX, B TOM YHUCJIE IPU CO3JJAHUN YUE€OHBIX IIPOEKTOB B 0071aCTH
bu3uKy;

BBISBJIATh IPUYMHHO-CIICACTBEHHBIE CBA3HM U aKTyaJIM3UpOBaTh 3a/ady, BbIIBUTaTh TUIIOTE3Y €€ PELICHMUS,
HaXOJUTh apryMEHThl JUId [JOKa3aTelbCTBA CBOMX YTBEpPXKJIEHHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJM3UPOBATh IOJIyYEHHbIE B XOJE pEIIeHUs 33Jadd pe3yibTaThl, KPUTHYECKH OLIEHUBATh MX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTENIbHOW IEATENbHOCTH, B TOM YHUCIE NMPHU
U3yYeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE UJIECH, MpeAaraTb OPUrHHAIbHbIE MOJIX0AbI U PELICHHUS;

CTaBUTh MPOOIEMBI U 33J]auHl, JOMYCKAIOINE aJIbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BJIQJIeTh HABBIKAMHU TMOJIy4eHHsT MHGPOpMaLUU (PU3MUYECKOTO COAEP)KaHUS W3 MCTOUYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEJIbHO OCYILECTBJIATh IOMCK, aHAIW3, CHUCTEMAaTH3allMi0 W HMHTEpHpeTalnio HHPOpPMaLuu
pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;



OLICHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

MCIOJI30BATh CPEACTBAa MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX ¥ OpPraHU3allMOHHBIX 33/a4 C COOJIOACHHWEM TpeOOBaHUN 3PTOHOMHUKH, TEXHUKH
0€301MaCHOCTH, THTHUEHBI, PecypcocOepexeHHs, MPaBOBbIX W ITHUYECKHUX HOPM, HOPM HH(OPMAIIMOHHOM
0€30IMacHOCTH;

CO3/1aBaTh TEKCThI (PH3MUECKOTO COACPIKAHUS B PA3IMUHBIX opMarTax ¢ yuéToM HazHAUYECHUS HHPOPMAIIUH
U 1IeTICBOM ayAUTOPUH, BEIOUPAst ONTUMAIBHYIO (DOPMY MTPEICTABICHHS U BU3YaTH3AIHH.
KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEITHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYallui U CMATYATh KOH()IIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHsI C UCTIOIb30BaHUEM S3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHIyaIbHOM pabOTHI;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JEHCTBHHA C YU4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)/IOTO WICHA KOJUIEKTHBA;

NPUHAMATh [ENA COBMECTHOW JIEATENIbHOCTH, OpPraHMW30BBIBATH M KOOPJMHHUPOBATH NEHCTBHA TO €&
JOCTHKEHHUIO: COCTABIIATH TUIAH ACHCTBHM, paclpeesiTh POJIM C YIETOM MHEHUH YIaCTHHKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOW PabOTHI;

OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa W KaXKJIOTO YyJYacTHUKA KOMAHIbl B OOLIMII pe3ynbTaT 110
pa3paboTaHHBIM KPUTEPHUSIM;

npeJularaTh HOBBIE MPOEKTHI, OIEHWBATH WIEH C TO3WIWK HOBWU3HBI, OPUTHHAIBLHOCTH, MPAKTHUIECKOMH
3HaYNMOCTH;

OCYIIECTBIISITh MIO3UTHBHOE CTPATETMUECKOE TIOBEACHUE B PA3IMUHBIX CUTYAIIUSX, TIPOSIBIISIT TBOPYECTBO H
BOOOpaxeHne, ObITh MHUITMATHBHBIM.

PeryasiTuBHble yHUBEpCcabHbIE YUeOHBbIE 1€l CTBUA

Camoopranuszanms:

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATEIbHYIO IEATENBHOCTh B 00JacTH (DM3MKM U aCTPOHOMMH,
BBISBJISITH TIPOOJIEMBI, CTAaBUTh U (DOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBIIATh IUIAH PELICHHUsA PAcUyETHBIX M KAuyeCTBEHHBIX 3a/ad, IUIAH BBIIOJIHEHUS
IIPAKTUYECKON pabOThI C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHIH;
JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIupATh paMKU y4€OHOIO IIpeMeTa Ha OCHOBE JIMUHBIX NPEAIOYTCHUN];

Jies1aTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILIECHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO 3pYAULIMU B 001aCTH (PU3UKH, TOCTOSHHO NMOBBILIATH CBOM
00pa3oBaTeNIbHBIN U KYJIBTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
pe3yabTaTOB LETAM;

BJIaJIeTh HAaBbIKAMHU IT03HABATEJIbHON pe(IeKCUU KaK OCO3HAHMsI COBEPILAEMbIX JICHCTBUM U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

UCIOJb30BaTh NPUEMBI pedIeKCU AJIs OLIEHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHS [0 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

MIPUHUMAThH ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B npouecce nocTHkKeHNs IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TPOrpaMMBbI IO (PU3UKE AJIS YPOBHSI CPETHETO
o0riero o0pa3oBaHus y 00yJaIOIMXCs COBEPLUICHCTBYETCS] SMOIIMOHAIBHBIN UHTEIIEKT, IPEoIararonui
C(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIHOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHHE, BUJETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON C(epsl, ObITh YBEPEHHBIM B ce0e€;
CaMOPETYIMPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K AMOIMOHATIBHBIM U3MEHEHHSIM U MPOSBISATH 'MOKOCTb, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHUBAIlUM, BKJIIOYAIONIEH CTpEMJIICHHME K JIOCTIDKCHHIO LM M YCIeXy, OINTUMHU3M,
WHUIIMATUBHOCTH, YMEHUE JCHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE JPYTUX, YYUTHIBATH €r0 MpHU
OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh BBICTpAMBATh OTHONICHHSI C JPYTHMMH JTFOJABMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKkaTh
c(OPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh HA IPUMEPaxX PoJib U MecTO (GU3UKH B ((OPMHUPOBAHUH COBPEMEHHON HAYYHOW KAPTHUHBI
MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH;
VYUTHIBATH TPAHUIIBI IPUMEHEHUS N3y4EHHBIX (PU3NICCKUX MOJCIICH: MaTepruaibHasi TOUYKa, HHEPIHATbHAS
cucteMa oTcuéra, abCOJIOTHO TBEPAOE TENO, HJACATBHBIN Tra3, MOJCIU CTPOCHUS Ta30B, KHUIAKOCTEH U
TBEPJIBIX TEJ, TOUCYHBIN AIEKTPUUCCKUHN 3aps]l IPH peuieHnr (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (TIPOLECCH) M OOBICHATh WX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMSI BEIIECTBA U DJIEKTPOJUHAMHUKUA: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMIKEHHE, CBOOOJHOE TAJCHHE TeJ, JBIKEHHE MO OKPYKHOCTH,
WHEepIUs, B3auMoiecTBue e, auddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEN U TBEPBIX TET,
M3MeHeHHe 00bEMa TeJl NMPU HarpeBaHUM (OXJIaXIEHUH), TEIIJIOBOE paBHOBECHE, UCTIapEeHNe, KOHIEH CaIus,
MJIaBJIEHNWEe, KPUCTAUIM3AIMs, KWUIICHHWE, BIIAXXHOCTh BO3/yXa, TMOBBINICHUE JaBJICHUS Ta3a TIPH €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapaMeTpaMH COCTOSHHUS Ta3a B HM30MPOIECcCax,
AIIEKTpU3ALUS TN, B3aUMOJICHCTBHE 3apsJIOB;

OTMCBHIBATh MEXaHUYECKOE JBWKEHWE, WCIOJb3ysd (U3WYECKHE BEJIMYMHBI: KOOpJAWHATA, IIyTh,
MepeMeleHne, CKOpPOCTh, YCKOpEHHE, Macca Tela, CHJla, HMITYJIbC Tela, KWHETHYecKas SHeprus,
MOTEHIIMATbHAS SHEPrusi, MeXaHn4eckas paboTa, MEeXaHM4YecKas MOUIHOCTh; MPH OMHUCAHUU MPABHIBHO
TpakToBaTh (DU3MYECKUN CMBICT HUCHOJb3YEMbIX BEIMYHMH, MX OO0O3HAu€HUS M E€AMHULI, HaXOAUTh
(hopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTMMH BEIMYMHAMY,

OTHCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCHONB3Ys (DPU3HUECKHE BEIIUYMHBI:
JaBJICHWE ra3a, TeMIlepaTypa, CpeIHss KHHETHYecKash SHEpPrusi XaoTHYECKOTO JABMKEHHS MOJIEKYI,
CpeIHEKBapaTUYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSsS DSHeprus, pabora rasa,
KO3 (GUIMEHT TOJE3HOro JAEWCTBUSA TEIUIOBOTO JIBUraTelNs; MPU ONHWCAHUU MPABUIBHO TPaKTOBATh
(buznyecKuil CMBICT HCHOJIb3YEMbIX BEINUYHMH, UX OOO3HAYEHHS M EIUHUIIBI, HAXOAUTHb (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIUUYUHAM;

OTHCHIBATh U3YyYEHHBIC 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUS (TIPOLIECCHI),
UCIOJIb3YS (PU3UYECKUE BEIMYUHBI: AJIEKTPUUECKUI 3apsll, SJIEKTPUUECKOE TMOJje, HANpPsSHKEHHOCTH IOJIS,
MOTEHIIMAJ, PAa3HOCTh MOTEHIHUAIOB; MpPH OIMUCAHUHM TMPABUIBLHO TPAKTOBAaTh (UIUYECKHI CMBICIT
WCIOJIb3YeMbIX BEJIMYUH, UX O0O3HAUEHUS M EIUHUIII, yKa3blBaTh (OPMYIbI, CBS3BIBAIOLIUE NAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE MPOIIECCHl U ABICHUS, UCTOIb3YsI (GU3NUYECKUE 3aKOHBI U MPUHIIUIBI: 3aKOH
BcemupHoro tsrotenus, |, Il u Ill 3akonsr HeloToHa, 3aKOH COXpaHEHUS MEXaHMUYECKON SHEPruu, 3aKOH
COXPAaHEHHUS HMITYJIbCA, MPUHLUI CYNEPIO3UINH CUJI, MPUHIUI PAaBHONPABHSI HHEPIHAIBHBIX CHUCTEM
0TcuéTa, MOJIEKYISIPHO-KHHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBS3b CpPEIHEM
KMHETUYECKOW SHEPruu TEIJIOBOTO JBIDKEHHUS MOJEKYA C aOCOJMIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUs JIIEKTPUUECKOro 3apsna, 3akoH Kyrnona, mpu 3TOM pas3nimyarb
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE M YCIOBHS (TpaHUIIbI, OOIACTH)
MIPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHLUIBI JIEHCTBHUS MAIIUH, MPUOOPOB U TEXHHUUYECKUX YCTPOWCTB; pa3inyaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAHUS B TIOBCEHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI TI0 UCCIEOBAHUIO (DU3MUECKUX SIBICHHUNW M TMPOLIECCOB C HCIOIb30BAaHUEM
MPSIMBIX M KOCBEHHBIX W3MEPEHUi, MpH 3TOM (QOpMYITHpPOBaTh MpobiIemMy/3anady U TUIOTE3y y4eOHOTO
OKCIIEPUMEHTa, CcOOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpyIOBaHHS, TMPOBOIUTH OMBIT U
(hopMyITHUPOBaTh BHIBOJIBI;

OCYILIECTBIISTh MPSMbIE U KOCBEHHBIE H3MEPEHUsT (PU3NYECKUX BEIHUUH, IPU STOM BEIOMPATh ONTHMATBHBIHA
CH0CcOo0 U3MEPEHUs U UCTIOIh30BaTh U3BECTHBIE METOIbI OIIEHKH MOTPEITHOCTEN H3MEPEHUI;



MCCIIEIOBATH 3aBUCHMOCTH MEX 1Y (PU3MUECKUMH BEIMYNHAMU C UCTIOJIB30BAHUEM MIPSAMBIX U3MEPEHUM, TIPU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHpPOBATH PE3yNbTAThl IMOJYYEHHOW 3aBUCHMOCTH (DU3MUECKUX
BEJIMYHH B BHJIE TaONHI U TPadUKOB, JAeTaTh BBIBOABI IO PE3yIbTaTaM HCCIICIOBAHUS;

coOmogarh mpaBwia 0€30MacHOro TpyJda NpU TPOBEJACHUM HCCIIEJOBAaHMH B paMKax YdeOHOro
OKCIIEPUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW M NPOCKTHOM  JESATEIBHOCTH €  HCIOJIB30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHS;

pemiate pacu€THBIC 3a7aud C SBHO 3aJaHHON (U3UYECKOW MOJICNBIO, MCIIOJIBb3Ys (U3NYECKUE 3aKOHBI U
MIPUHIIUIIEI, HA OCHOBE aHAJIM3a YCIOBUS 33Jla4d BHIOMPATh (PU3UYECKYI0 MOJEIh, BBIICIATh (U3NICCKHE
BEJIMYUHBI U (POPMYIIbI, HEOOXOOUMBIE JIJIsi €€ pelIeHUs, TPOBOJUTh PAcUEThl M OIEHUBATH PEaIbHOCTD
MOJTyYEHHOTO 3HaUYeHUs (PU3NYECKON BETUUNHBI,

pelarh KayeCTBEHHBIE 3aJa4M: BBICTPAMBATH JIOTHUYECKHA HEMPOTUBOPEUYMBYIO LIECMOYKY PACCYKICHUU C
OTIOPO¥ Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUYECKUE SBIICHHSI,

WCIIOJIb30BaTh MPU PEIICHWH YY€OHBIX 3a/lad COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA,
CTPYKTYPUPOBAHUS, WHTEPIPETAUA U TPEJACTaBICHUS y4eOHOW M HAYYHO-TIOMYJSApHOW HHMOpMaIuwy,
MOJTYYCHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBAThH MOJTydaeMyr0 HH(OpMaIInio;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE
MPOLECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKUA W TEXHOJOTHI;

WCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B MIOBCETHEBHON KU3HM JIJIsI 0OECTICUeHHs] O€30TTaCHOCTH
pu 00paIieHny ¢ MpuOopaMu M TEXHUUYECKUMHU YCTPOHUCTBAMH, JIJISi COXPAHEHUSI 3/I0POBhS U COOTIO/ICHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOUIEH CPEaE;

paboTaTth B TPYIIE C BBHIMOJHEHWEM PA3JIMYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATh PadOTy TPYIIIHI,
palMoOHAIBHO PACTIPENCISITH 00S3aHHOCTH W TUJIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYaIUSX,
aJICKBaTHO OIIEHUBATH BKJIAJ KAXKJI0TO M3 YIACTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (HN(PPOBbBIE)

Ne m/m NMPOrpaMmblI Bcero ;?;)TTIL (:JIbeIe pH:) ;::::qec}me o0pa3oBaTe/ibHbIE PECYPCHI
Pazngen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 dusuka 1 MeTOILI HAYYHOT'O O3HAHUS 2 bubnmorexa LIOK
' A yi https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
bubmmoreka [{OK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunammka ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznena 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBEI MOJIEKYIISIPHO-KHUHETUYECKON TEOPUHA 9 1 bubmiorexa LIOK
' yp p https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/7fA1bf72
33 ArperaTHble cOCTOsIHUS BelecTBa. Da3oBbie 5 bu6mmoreka [JOK
' IEPEXOIbI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 24
Pazgen 4. DJIEKTPO/IMHAMMUKA
bubmuoreka [JOK
4.1 JreKTpocTaTuKka 10 1 https://m.edsoo.ru/7f41bf72
47 ITocTostHHBIM dIeKTpUYECKU TOK. TOokuU B 12 1 1 bubnuorexa [IOK
' pa3NUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoJsnyecTBo yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE

u/n Tema ypoka Beero Konrtpoabubie | IIpakTuyeckue W3ydenus o0pasoBaTejibHbIe

padoTsI padoThbI pecypchl

1 ®duznka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIET0 MHPa https://m.edsoo.ru/ff0c32e2
Poxp 1 mecTo pusuku B MHUPOBaHUHT

2 Cc())lfpeMeHeI-(I:O;:I Ea;quﬁ K(BIC;IT)HHSOMI?Ipa B 1 bubmorexa LHOK

N L https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeSITeIbHOCTH JII0IeH
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuotexa [JOK
nBwkenus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE IPAMONIMHEWHOE IBUKEHHE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubmuorexa [JOK
JBYDKCHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y CKoOpeHue 1 bu6mmoreka [IOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
Kpuonuneiitnoe npuxenue. prxenue bu6mmoreka [JOK

7 . 1 .

MaTepHAILHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

8 Hnepumammne verewn orcers. Hopmii 1 BuGmiorera LIOK

' https://m.edsoo.ru/ff0c3be8
3akOH HprotoHa

o | Mocerom Com o eycgmosmun: | B 10K

’ - https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH

10 Tperun 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BCEMHUPHOTO TAroTeHus. Cuna 1 bubnuoreka [JOK
TsoxecTu. [lepBast KocMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Koapdpuuuent tperns. Cuna
COTIPOTHUBJICHUS MPH JBUKCHUU TEJA B
KHUJIKOCTH WU Ta3e

bubmuoreka [JOK
https://m.edso0.ru/ff0c3f76

14

[locTynarenpHo€ U BpaliaTeabHOE ABUKEHNE
a0COTFOTHO TBEPAOTO Tesia. MOMEHT CHUIBI.
[Ineqo cuitel. YcenoBust paBHOBECHS TBEPIOTO
Tena

bubmmoreka [{OK
https://m.edsoo0.ru/ff0c41a6

15

NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepHuadbHbIX ToYeK. mmynbe cuibl. 3akoH
COXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBUYKECHHE

bubmmoreka [IOK
https://m.edso0.ru/ff0c43d6

16

Pabora n MOITHOCTH CHUJIBI. Kunernueckas
sHeprus matepuanbHOi Touku. Teopema 06
N3MEHEHNN KHHETHIECKOH OHEPIUn

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEprus ynpyro aepopMupOBaHHOU
npyxunsl. [loreHnnansHas sHeprus Tena
BOJIN3M IOBEPXHOCTHU 3eMJIU

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTCHI_[I/IaJ'IBHBIG 1 HECIIOTCHIHAJIBbHBIC CHUJIBI.
CBi13p pa6OTI>I HCIMOTCHIHMAJIbHBIX CUJI C
H3MCHECHHEM MEXaHHISCKON OHEPIUn
CHCTEMBI TeJI. 3aKOH COXpaHCHHA
MEXaHHYEeCKOU OHEPIun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnas pabota «lccnenoBanue cBsi3u
paboThI CUIIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPruM Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KI'YTa»

20

KOHTpOJ’IBHaﬂ pa60Ta o Teme «Knaemartuka.
HI/IHaMI/IKa. 3aKOHBI COXpaHCHUA B
MCXAaHHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJI0KEHUS MOJIEKYIISIPHO-
KHHETHYEeCKOH Teopun. bpoyHoBCcKoe
nswkenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
4yacTull BeuecTsa. Moenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJIBIX TEll



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Macca monekyn. KonnuecTBo BemecTsa.

23 [Tocrosinnas ABoraapo .
24 TermmoBoe paBHOBecue. Temneparypa u eé 1
n3mepenue. [lkana remneparyp Llenscus
o5 WUneanpusiii raz 8 MKT. OcHOBHOE 1 bubmmoreka [{OK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa
26 CpeaHEN KUHETUYECKON SHEPIUU JBUKCHUS 1 bubnuorexa [JOK
MoJIeKy/1. YpaBHeHne MenesneeBa- https://m.edsoo.ru/ff0c511e
Kitaneiipona
27 3akoH [lanpToHa. 'a30BbIC 3aKOHBI 1
JlabopaTtopHas pabota «lccnenoBanue
28 3aBHCUMOCTH MEXIY MapaMeTpaMu 1
COCTOSIHUS pa3peKEHHOT'0 Ta3ay
29 N3onponeccel B HACATBHOM Ta3e U UX 1 bubnuoreka [IOK
rpadguyecKoe MmpeCcTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKO N
30 CHCTEMBI M CIIOCOOBI €€ M3MCHCHUSI. 1 bu6mmoreka [IOK
KonnuectBo TermnoTsl u pabota. BHyTpeHHSISI https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOIO HEaILHOTO rasa
bu6mmoreka [JOK
31 Brag! Tennonepeasy . https://m.edsoo.ru/ff0c5¢c36
2 Kommeorso rentors. pu renonepeic. ) Bubmorera LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
[TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnunoreka [JOK
33 1 .
[IPUMEHEHHE K U30MPOIIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh MpoIecCoB B IPHUPOJIE. 1 bubnnoreka [JOK
Bropoii 3ak0H TepMO JMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun neiictus u K111 rennoBoit 1 bu6mmoreka [JOK
MAIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/ 1
37 DKoJIoTn4YecKre IpoOIeMbl TEIIOHEPTETUKH 1
38 O6o6maromuit ypok «MomnekynsapHas 1 bubnmoreka [JOK

(1)1/131/H<a. OCHOBEI TCPMOJUHAMUKU»

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KonTtponsHas pabota o Teme

bubmuoreka [JOK
39 «MonexynspHas ¢puzuka. OCHOBBI https://m.eds00.ru/ffoc6as0
TEPMOTUHAMUKI)
40 [TapooGpazoBaH¥e U KOHICHCAIHS. bubnuorexa [JOK
Vcriapenue u KUmeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOJIFOTHAs 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmmoreka [{OK
Bo3/1yxa. HacklleHHslii map https://m.edsoo.ru/ff0c64d8
Teepunoe Teno. Kpucrannmueckue u
42 amopdHbIe Tena. AHU30TPOIIUS CBOWCTB bubnuorexa [JOK
KpHUCTAIUIOB. JKHIKUE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u Kpuctauu3anus. Y aenpHas bubnuorexa [JOK
TerioTa riaBiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHHE TEIIOBOTO OanaHca https://m.eds00.ru/f0c6820
45 DIIeKTpU3aIus Tell. DINEKTPUUECKUU 3aps/l. bubmuotexa [JOK
JlBa BHJIa 3JIEKTPHUUECKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc
46 | nommposotn, Saxon coxpaca Bubmorera LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumopneuncrsue 3apsnoB. 3akod Kynona. bu6mmoreka [JOK
ToYeUHBIN ICKTPUIECKUN 3aPSI]T https://m.edsoo.ru/ff0c6ced
o | Emimocn o ore B LOK
- , https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuuecKoro mossl. bubnunoreka [JOK
IMoTenman. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
S0 | omepoctanmmecion nore, ubmotera LIOK
' https://m.edsoo.ru/ff0c7018
JlypnexTpuueckas MpOHUIIAEMOCTh
. bu6mmoreka [JOK
51 OnexrpoeéMkocTs. Konnencatop https://m.edso0.ru/ff0c7126
52 DIEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOPA. bubnuoreka [JOK

3Hepr1/1$1 3apAKCHHOT'O KOHACHCATOPA

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas padota "M3mepenHue
IEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPopruOopoB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cymectBoBaHus. [locrosunsiii Tok. Cuna
toka. Hanpsbxenue. Conpotupnenue. 3akoH
Oma jy1st ygacTka 1emnu

56

[TocnenoBarenpHOE, MapaIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3yduenue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOLTHOCTB ANIEKTPUUECKOTO TOKA.
3akoH Jlxxoynsa-Jlenna

bu6moreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa Jy1st TOJTHOM (3aMKHYTOM )

3NeKTpUUecKon 1enu. KopoTkoe 3aMbIKaHHE.

JlabopaTtophnas padota «M3mepenne 3/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs IPOBOAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TeMIEepPaTyphl.
CBepXIpoBOJIUMOCTb

60

DneKTpuuecKuH TOK B Bakyyme. CBOUCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHast mpoBoauMocTts. CBoucTBa Pp—N-
nepexoza. [lomynpoBoiHUKOBBIE TPUOOPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTpUUYECKUI TOK B PacTBOpPax U
paciiaBax 3JI€KTPOJIUTOB.
DNEeKTpOIUTHYECKas: JUCCOLUAIUS.
OnexTpoauns

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUU TOK B raszax.

bubmuoreka [JOK

63 CaMOCTOATEBHBIW U HECAMOCTOSITCIILHBIH 1 https://m.edsoo.ru/ffoc84ae
pa3psa. Monnus. [1nasma
T B LOK
: https://m.edsoo.ru/ff0c86fc
TEXHUKH 0E30MaCHOCTH
. bubnuoreka [JOK
65 O0600mamuil ypok «IEKTPOTTHAMUKAY) 1 https://m.eds00.ru/ffocssbe
KonTposnbHas pabora no teme
66 «Qnexrpocratuka. [TocTosTHHBIN 1 bubnuorexa [JOK
ANMEKTPUUECKUN TOK. TOKH B pa3IMIHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas pabota no 1 bubnuoreka [IOK
Teme "DIeKTpoIMHaMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypox 1o 1 bubnuoreka [IOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



