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HNOACHUTEJIbBHASA 3AIIUCKA
[IporpamMmma 10 ¢Qusrke 06a30BOrO0 YypOBHs Ha YypOBHE CpeaHEro ooOiiero ooOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TMOJIOXKEHMH W TpeOOBaHWM K pe3yibTaraM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammbl, mpeacTaBieHHbBIX B PI'OC COO, a Takxke ¢ ydéroM
dbenepanpHO paboyelt MporpaMMbl BOCIUTAHWS M KOHIICTIMU TMpEnojaBaHus y4eOHOTO
npenmera «®@u3nka» B oOpa3oBaTeNbHBIX opraHum3anusax Poccuiickoii  ®enepanuu,
peaIn3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Copepxanue mnporpaMmbl Mo (U3MKE HampaBieHO Ha (POPMHUpPOBAHHE €CTECTBEHHO-
HAy4HOU KapTuHBI Mupa obydarommxcsa 10—11 knaccoB npu oOydeHunn ux usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-ACITEIBHOCTHOrO moaxoxaa. IIporpamMma mo ¢Qusuke
cootBercTBYyeT TpeboBanusM PI'OC COO kx 1uIaHHpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakKKe YUUTHIBAET HEOOXOAMMOCTh peanu3aluu
MEXKIIPEAMETHBIX CBsI3el (M3UKU C €CTECTBEHHO-HAYUYHBIMU y4eOHbIMU mpenMetamu. B Heit
OTPEJIEIISIFOTCS. OCHOBHBIE 1I€TTM M3YUYeHUs (PU3UKU Ha YPOBHE CpeHEro o0uiero 0opa3oBaHus,
IUTAHUpYEMbIe PE3yJIbTaThl OCBOCHHUS Kypca (U3MKU: JUYHOCTHBIC, METanpeaMEeTHBIE,
npeAMeTHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢pu3uKe BKIIOYAET:

® [UIaHUpPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B TOM YHCIIE

MpeAMETHBIE Pe3yJIbTaThI IO rofaM O0yUCHUS;

e coxepxkaHue yueOHoro npenmera «Du3ukay 1mno rogam o0yueHusl.

®duzuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyMas B KayecTBE
y4eOHOTO TMpeaMeTa B IIKOJIe, BHOCHUT CYIICCTBEHHBIM BKJIAJ B CHCTEMY 3HAHHA 00
okpyxaroreM mupe. IlIkonpHbIN Kypc (QU3MKHM — CHCTEMOOOpa3yroUUi il €CTeCTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, TOCKOJBKY (PU3NUYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB U
SBIICHUW, W3y4aeMbIX XUMHUEH, Ouonoruei, ¢uznueckord reorpadueil U acTpOHOMHEH.
Hcnonb30BaHre W aKTUBHOE NPHMEHEHHE (PU3NYSCKUX 3HAHWUW ONpENeseT XapakTtep |
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B chepe SHEPreTUKH, TPAHCIIOPTA, OCBOECHHUSI KOCMOCA,
MOJIyYeHHUST HOBBIX MAaTEPHAJIOB C 3a/J[aHHBIMU CBOWCTBaMU W JApyrux. M3ydenwe ¢Guznku
BHOCUT OCHOBHOW BKJaJ B (OPMHPOBAHUE €CTCCTBCHHO-HAYYHOW KApTHUHBI MHpa
oOyyaromuxcsi, B (QOPMUPOBAHHE YMEHUN MPUMEHSATh HAYUYHBI METOJ TMO3HAHUS MPHU
BBITIOJTHEHUW UMH Y4EOHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca ¢u3MKH A YpOBHSI CPEIHEro oOmero oopa3oBaHHs TOJOXKEH PSI
U, KOTOPbIE MOKHO PaCCMAaTPUBATh KaK MPHUHIUIIBI €T0 IOCTPOEHUS.

Hoes yerocmnocmu. B cOOTBETCTBUM C HEH KypC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJEPXUT MaTepual M3 BCEX pa3/esioB (PM3MKH, BKIFOYAET KaK BOMPOCH KIIACCHYECKOH,
TaK U COBPEMEHHON (hU3HKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBHM C HeW Marepual Kypca (QHU3UKU OOBEAMHEH
BOKPYT (pu3mdeckux Teopuil. BenymuMm B Kypce siBisieTcsi GOpMUpPOBAaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuszaius npeanonaraeT uCojib30BaHHe TyMaHUTAPHOTO
MOTCHIMANIA (U3NYECKONH HAYKH, OCMBICICHUE CBSI3M pPa3BUTUS (DU3UKA C Pa3BUTHEM



o0miecTBa, a TakXKe C MHPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U  OKOJIOTUYECKHUMH
npobieMamH.

Hoes npuxnaownoti uanpasnrennocmu. Kypc (usmku mnpenmnosiaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKMX M TEXHOJOTHYECKHX MPHJIOKEHUI H3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peanusyeTcst MOCPEICTBOM BBEICHHS DJIEMEHTOB COJAEp)KaHus,
MOCBAIIEHHBIX IKOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKKe 00CYKICHHS MPOOIJIeM pallMOHaILHOTO IPUPOIOTIOIE30BaHUS
U 3KOJIOTMYECKOi 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMHU Kypca (PM3UKM Ha YPOBHE CpelHero odmiero oOpa3oBaHUs
ABIAIOTCS (pu3nyeckue Teopuu (hopMHUpOBaHME MPEJCTABICHUM O CTPYKTYpe MOCTPOEHUS
¢usnyeckoit Teopuu, poiau (yHIAMEHTAJIbHBIX 3aKOHOB U IPHUHIMIIOB B COBPEMEHHBIX
NPECTABICHUSIX O MPUPOJE, TPAHUIAX TPUMEHUMOCTH TEOPUH, JJISi OTMCAHUS €CTeCTBEHHO-
HAYYHBIX SBIICHUI U TTPOIECCOB).

CucTeMHO-/1eATEIbHOCTHBIM MOJIX0J B Kypce (U3UKU peanus3yercsl MpekJe BCEro 3a
CU€T OpraHu3alUyu SKCIIEPUMEHTATBHON eATeNbHOCTH oOydatommxcs. s 6a3oBoro ypoBHs
Kypca (GU3MKH — O3TO HWCIOJB30BaHHWE CHCTEMbl (PPOHTAJIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U J1aOOpaTOPHBIX paboT, KOTOphIE B MporpaMMe Mo (pu3uKe 0ObEeIUHEHbI B
OOImMiA CMHCOK YYEHWYECKMX TMPaKTUUYECKHX paboT. BeimeneHne B yKa3aHHOM IepedHe
1a00paTOPHBIX PabOT, IPOBOIUMBIX ISl KOHTPOJIS M OIEHKH, OCYIIECTBISETCS yYaCTHHKAMHU
00pa30BaTeIbHOIO MpoIiecca UCXO U3 OCOOCHHOCTEN MIIaHUPOBAHUS M OCHAILIEHUS! KaOMHeTa
¢uzuku. [Ipm sTOM ObOecmeunBaeTcs OBNAJACHHWE OOYYAIOIIUMUCS YMEHHSIMH TPOBOIUTH
KOCBEHHBIE M3MEPEHHUS, WUCCIICOBAHUS 3aBUCHUMOCTEH (U3NYECKHX BEIMYMH W TMOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPEASIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHuE yIensIeTcsl peleHNI0 PACYETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu sTom
JUIS pacdyE€THBIX 3a7ad TPUOPUTETOM SIBISIOTCS 3aJaddl C SIBHO 3aJaHHON (pu3mueckoit
MO/IENbIO, MO3BOJISIIOIINE IPUMEHATh W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
pa3zgena Kypca, TaKk ¥ MHTETpUPYS 3HAHHUS M3 Pa3HBIX pa3nenoB. (s KadueCcTBEHHBIX 3a/ad
NPUOPUTETOM SIBIISIFOTCS 3aJlaHus Ha OOBSCHEHHWE NPOTCKaHWs (U3MUYECKUX SIBICHUU W
IPOLIECCOB B OKPYKAIOILEH >KU3HU, TpeOyrolue BbIOopa (PU3NUYECKONH MOJENN AJIsi CUTYaluH
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
obecrieyeHNI0 yuyeOHOro mpoiiecca 0a30BbId ypOBEHb Kypca (PU3MKM HAa YpPOBHE CpEIHETO
o0mero o0pa3oBaHus JOJKEH M3y4aThCs B YCIOBHSAX MPEAMETHOTO KabuHeTa (DU3UKU WU B
YCIOBHSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B
kabuHete (U3MKKU JOJDKHO OBITh HEoOXoAMMoOe JabopaTopHOE OOOpyJOBaHHUE ISt
BBITMIOJIHEHUSI YKA3aHHBIX B TMPOrpaMMe MO (M3WKE YYCHHMYECKUX MPAKTUUYECKHX DPadOT |
JIEMOHCTPAIMOHHOE 000pYI0BaHUE.

JlemoHCcTpanmonHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBUM C IPHHIUIIOM
MUHHMAaJIBHOW TOCTaTOYHOCTH U 00ECIIeUunBaET OCTAHOBKY MEPEUNCIICHHBIX B MIPOrpaMMe IO
Gu3MKe KIIOYEBBIX JEMOHCTPALMU JJIS MCCICMOBaHMS M3y4YaeMbIX SIBJICHHH W TIPOIIECCOB,
HIMIMPUYECKUX U (PyHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.



JlaGopaTopHOoe 000pyAOBaHUE I YYCHUYECKUX MPAKTHIECKUX padoT GopMmHpyeTcs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M OOECredyrBaeTCsl B pacdy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxcsi. TemaTHuecKue KOMIUIEKThl JIaDOpaTOpHOTO OOOPYIOBAaHHUS JOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIB30BaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX JTA0OpaTOPHi.

OCHOBHBIMHU LIEJISIMU U3y4€HUs! GU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:

dbopMupoBaHUE HMHTEpeca U CTPEeMJICHUS OOYyYaroIMXCS K HAYYHOMY HW3YYCHHIO
MPUPOBbI, Pa3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE I[03HaHUs U (QOpPMUPOBAHHE
HCCIIE0BATEIHCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

(dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB CTPOCHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

dhopmupoBaHue YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIH30BaHUEM (DU3NUYECKUX 3HAHUM
Y HAy4HBIX JOKA3aTeNIbCTB;

(dbopMHUpOBaHUE TIPEICTABIICHUHN O POIU (DU3UKHU JIJIST PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JocTmkeHue 3TUX Leleld 00ecreuynBaeTcsl pelieHueM CIEAyIOMMX 3aJad B MpoIecce
u3y4eHus Kypca (PU3HKU Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs:

NpUOOpEeTeHnEe CUCTEMbI 3HaHUI 00 001X (GU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUSX, BKJIIOYass MEXaHHKY, MOJIEKYJApHYI0 (PU3KKYy, BJIEKTPOJAHMHAMUKY,
KBaHTOBYIO (DM3UKY M 3JIEMEHTHI aCTPODUZUKY;

dbopMUpOBaHUE YMEHUW TMPUMEHATH TEOPETUYECKUE 3HAHUS HJs OOBSCHEHUS
bu3nueckux SBJICHUM B MPUPOJE M IS HPUHITHS MPAKTUYECKUX pEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJlaHHON (PU3MUECKOM
MOJIETIBbIO, 3a/iay, MOJPa3yMEBAIOIIMX CaMOCTOSITENbHOE CO3JaHue (HU3HUECKOn
MOJIEJIN, aICKBaTHON yCIIOBHSIM 3a]1a4H;

MOHNMaHWe (HU3MYECKUX OCHOB WM MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIIMSHUA Ha OKPYKAIOILILYIO CPELNY;

OBJIaJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U TIPOBEJCHUS (PU3NIECKUX
OKCIIEPUMEHTOB, aHajiu3a W  HUHTepIpeTanuu  HUHPOpMAIUU,  OINpeaeTeHUs
JNOCTOBEPHOCTH ITOJIYYEHHOI'O PE3yJIbTaTa;

CO3JaHME YCJIOBUM JUII  pa3BUTUA YMEHMH  IIPOEKTHO-HCCIIENOBATEIBCKOM,
TBOPYECKOU JEATEIBbHOCTH.

Ha usyuenne ¢usuku (6a30BbINi ypOBEHBb) Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHUSs
otBoauTCH B 10 Kitacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipenmaraemslii B nporpaMMe mno (u3MKe NEpeyeHb JabOpaTOPHBIX M MPAKTHUECKUX
paboT sBJISETCS PEKOMEHJOBaHHBIM, YUYUTENb JI€JaeT BBHIOOpP MPOBEAECHUS J1abOPaTOPHBIX
paloT 1 OMBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yUYarOIIUXCS.

COJAEPKAHUE OBYUYEHUA
10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOTI'O MO3HAHMS



®dusuka — Hayka o npupoae. HaydHble MeTonbl MO3HAHUS OKpyXkaromero mupa. Pomns
AKCIIEPUMEHTA U TEOPUH B MPOLIecce MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pu3nueckux sBIeHUH U npoueccoB. Hayunsie runoressl. @usnueckue
3aKOHBI M T€OpHH. [ paHULIbI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (opMUpOBaHHMM COBPEMEHHOW HAay4YHOM KapTHUHBI MHpa, B
IIPAaKTUYECKOU EATEIBHOCTHU JIOJEH.

Jlemoncmpayuu

AHasoroBsie U IU(PPOBBIE U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.
Pa3zpnen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe naBuxkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOro JBMKeHus. Cucrema
orcyéra. Tpaekropus.

[lepemelienue, CKOpPOCTh (CpelHSs CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHUE
MaTepHaJbHON TOYKH, UX MPOEKIMU HA OCU CUCTEMbI KOOpAUHAT. CloKeHHEe epeMEIICHUN 1
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsIMOJIMHEIHOE NBIoKeHne. ['paduku 3aBucUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI, yTH U NIEPEMEIICHUS MaTEPUATIbLHOW TOYKH OT BPEMEHH.

CBobonHOe masieHue. Y ckopeHue CBOOOIHOTO MaieHusI.

KpuBonmHeliHOe nBH)KEHHE. JIBH)KEHHE MATEpHUAIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon m
yactoTa oOpamieHus. LleHTpocTpeMutensHoOe YCKOpPEHHE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHAOMETpP, JBUXKEHUE
CHApSIJIOB, IIEMTHbIE U PEMEHHBIE TIEPEIAyH.

Jlemoncmpayuu

Mogenp cucteMbl OTCUETA, WILUTKOCTPALIMS KUHEMATUYECKUX XaPAKTEPUCTHK JBUKEHUS.

[IpeobpazoBanue ABMIKEHUN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nuxkeHus Tena, OpOIIEHHOrO MO/ YTII0M K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOTHOTO TMaICHHUS.

HanpasneHnne ckopoCTH IIpy JBUKEHUH 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomul

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEAETICHNUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IYTSIMH, [POWICHHBIMU  TEJIOM  3a
MOCJIEIOBATEIIBHBIE PABHBIE NPOMEXKYTKH BPEMEHH IPHU PABHOYCKOPEHHOM JBHKEHUH C
HayaJIbHOM CKOPOCTBIO, PaBHOW HYJIIO.

N3ydenue NBUKEHUS IAPHUKA B BA3KOU )KUIKOCTH.

N3yueHue NBUKEHUS Tesa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuamun otHocutensHOcTH ['anmunes. IlepBeii 3akoH HeroTona. MuHepruanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cwuna. IlpuHuun cynepno3uuuu cuil. Bropol 3akon HeroToHa st
MaTepuaNbHOM TOUYKU. Tpernit 3aKkoH HproTOHA /111 MaTepuaIbHbIX TOYEK.

3akoH BceMupHOro Tsirotenus. Cuna tspkectd. [lepBasi kocMuueckasi CKOpOCTb.



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

Tpenue. Bunbl Tpenust (mokosi, ckoibxenusi, kadeHus1). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHusi CKONbXEHHS U cuia TpeHus nokos. Koadpduument tpenus. Cuna
CONPOTHBJICHUS NP ABM>KEHHUHU TeJa B )KUJKOCTH WIIU Tas3e.

[ToctynaTenbHOE U BpaliaTeabHOE JBUAKEHNE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT cHIIBI OTHOCUTENIBHO OCH BpameHus. Ilnedo cuibl. YcioBus paBHOBecUs
TBEPAOIO Tena.

TexHuueckue ycTpoMcTBa W NPAKTHUECKOE NPHUMEHEHHE: MOJIIIMIHUKY, JBHKEHUE
UCKYCCTBEHHBIX CIIyTHHUKOB.

Jlemoncmpayuu

SIBrieHue nHepLMU.

CpaBHeHuE Macc B3aUMOAECUCTBYIOIINX TEIl.

Bropoii 3akon HeroToHa.

N3mepenue cun.

CrnosxeHue cuil.

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT Je(OpMaIlHH.

HeBecoMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUH.

CpaBHeHUE CWII TPEHMSI IOKOsI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecusl TBEPAOIo Tena. Bunbl paBHOBeCHS.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3ydenue nBukeHust Opycka N0 HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIUX B NPYKUHE U PE3MHOBOM
obpasrie, oT ux aepopmariiu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO Tejla, UMEIOIIETO OCh BPAILIEHNUS.

Tema 3. 3aKkonvl coxpaneHus ¢ Mexanuke

Hmmynbe MaTepraibHOM TOUKH (Teja), CUCTEMbl MAaTEpPUATBHBIX ToueK. MIMmyibe cuibl
Y U3MEHEHNE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE ABMKEHHUE.

PaGota cuibl. MOIHOCTD CHJIBL.

Kunernueckas sHeprusi marepuanbHoi Touku. Teopema 00 M3MEHEHHH KMHETHYECKOMN
SHEPIUMU.

[lorenumaneHas oSHeprus. IloTeHnuManbHas »HeEprust yHnpyro JAepOpMHUPOBAHHOU
npyxuHsbl. [loTeHManbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorenuuanpHple W HEMOTEHIMAIbHbIE CHIIbL. CBsi3b paOOThl HEMOTEHLUATBHBIX CHII C
U3MEHEHUEM MEXAaHUYECKOM SHEPrMM CHUCTEMbl Tel. 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPTUHu.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpouCcTBa M MPAKTHYECKOE MPUMEHEHUE: BOJOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE IBHM)KEHUE.

[Tepexon moTeHIMATbHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, rabopamophvie pabomul



N3yueHune aOCOMIOTHO HEYNPYroro yjapa € MOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsizm pabOTHI CUJIBI C M3MEHEHHUEM MEXaHWYECKOM JHEpPruM Teia Ha
MpUMEpE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Paszpnen 3. MoJiekyasipHas ¢pusuka 1 TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOIU meopuu

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM TEOpUM UM UX  OIBITHOE
obocHoBanue. bpoyHosckoe nBuxkenue. Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YyacThll BemiecTBa. Mojelnu CTpOEHHUS Tra3oB, >KUIKOCTEH M TBEPABIX Ted U OOBsSCHEHUE
CBOWCTB BEIIIECTBA HAa OCHOBE ATHUX Mojenerd. Macca u pasmepsl MoJiekyn. KommuecTBo
BemiectBa. [loctositHHas ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monenbs uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKON Teopuu
ujealbHOro rasza. AOCONIOTHAas TeMmIepaTypa Kak Mepa CpelHed KHHETHYECKOW HIHEepruu
TEIJIOBOTO JBWXKeHUs uacTtul rasza. lllkana temneparyp KenpBunHa. ['a3oBble 3aKOHBI.
VYpaBuenune MenneneeBa—Kianeiipona. 3akon Jlanerona. M3ompolieccsl B UeaibHOM ra3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemllecTBa. ['paduueckoe mpe/cTaBiIeHUE HW30IPOILECCOB:
HU30TepMa, U30X0pa, n3obapa.

TexHUUECKHEe yCTPONCTBA U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIIUE JIMCKPETHOE CTPOEHUE BeliecTBa, (GoTorpaduu MOJEKYI
OPraHUYECKUX COECTUHEHHI.

OnbITl 10 ANGPGY3UN KUAKOCTEN U Ta30B.

Moens OpOYHOBCKOTO JIBUKEHUSI.

Mogenp onbita LTepHa.

OnbIThI, T0Ka3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOIEHCTBUS.

Mopaenb, WTIOCTpUpYIOIIas IPUPOY 1aBICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, WJUTFOCTPUPYIOIIME YPABHEHUE COCTOSIHUS MI€aIbHOTO Ia3a, U30IPOLECCHI.

Vuenuueckuii oxcnepumenm, nabopamopHuvle pabonul

OmnpeneneHre Macchl BO3/yXa B KIIACCHOM KOMHATE Ha OCHOBE HM3MEpEeHHH o0BhEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEX/y TTapaMeTpaMu COCTOSIHUS pa3peKEHHOTro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuyeckass cucrema. BHYTpeHHsS dHEprusi TEPMOJWHAMUYECKON CUCTEMBI U
cnocoObl €€ n3menenust. KonnuecTBo TerioTel 1 pabota. BHyTpeHHsIs1 SHEprsi 0JTHOATOMHOTO
uJealbHOTO rasza. Buabl Teruionepenayu: TEIUIONPOBOJHOCTb, KOHBEKIUS, H3IyUYCHHE.
VY nenbHas TEMI0EMKOCTD BellecTBa. KoMMuecTBO TEMIOTHI IPU TEIUIoNepeaaye.

[Tonsitue 06 ammabGatHOM mporecce. IlepBbiii 3aKk0H TepMoauHAMUKHU. [IpumeHeHue
MEPBOr0 3aKOHA TEPMOJMHAMHUKM K wu3omporieccaMm. ['paduueckas MHTepIHpeTamus padoThl
rasa.

BTtopoii 3akon TepmoauHaMuku. HeobpaTuMoCTh MPOIECCOB B MIPUPO/IE.



TeruoBble MaiuHbl. [IpuHnnnel geicTBys TemIoBbIX MaluH. [IpeobpazoBanus sHeprun
B TeIIOBbIX MamnHax. Koadduuuent noneznoro neiictus TemioBoil Mamunbl. [ukn Kapho
U ero Ko3(p(HUIUEHT MOJE€3HOr0 AEHCTBHSL. DKOJIOrHUECKUe NPoOIeMbl TETIIOIHEPTeTUKH.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIBUraTelb BHYTPEHHEIrO
Cropasusi, ObITOBOM XOJOJUIbHUK, KOHIULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW SHEPTrUU TelNa MPU COBEPUICHHH PAOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TOJ JIEUCTBUEM CXATOr0 BO3JyXa, HarpeBaHue 3¢pupa B JIATyHHOU TpyOke MyTEM
TpeHus (BUIECOAEMOHCTpALIHS).

W3meneHre BHYTpEHHEW SHEPruu (TeMIepaTyphl) Teja Ipy Teruionepeaaye.

OnbIT Mo agMabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mopgenn mapoBoit TypOHMHBI, JABHUraTelii BHYTPEHHEIO CrOpaHMs, pEaKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii osxcnepumenm, nabopamopHuvle pabonul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Aepezammnvie cocmoanun geuecmea. Pazosvie nepexoovi

[TapooOpazoBannie u KoHjeHcanus. Mcmapenue wu kuneHwe. AOCOMOTHasS U
OTHOCUTENIbHAsI ~ BJIIAXKHOCTb  BO3Ayxa.  HacelmeHHbll  map.  YjaenpHas — TeIuioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT J1aBJICHUS.

TBépnoe Tteno. Kpucramnmueckue u  amopdHble Tena. AHU30TPONUS CBOMCTB
kpuctaoB. JXXuakue kpucramuisl. CoBpeMeHHble MaTepuansl. [l1apnenue n KkpucTaum3anus.
VY nenbHas temnora miasneHusd. Cyonumanus.

VYpaBHeHue TeII0BOro OanaHca.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: TMIPOMETP U ICUXPOMETD,
KaJIODUMETP, TEXHOJIOTMM TMOJY4YEHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HAaHOMATepHUaJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIILEHHBIX TAPOB.

Kunenue npu noHWKeHHOM JaBJICHUH.

CriocoObl U3MEpEHUs! BIaXKHOCTH.

Habmtonenne HarpeBaHus U MJIaBIEHHS KPUCTAJUIMYECKOTO BELIECTBA.

JleMoHCTpanust KpUCTAILIIOB.

Vuenuueckuti sxcnepumenm, nabopamopHvle pabomul

N3mepeHne OTHOCUTENBHON BIaXKHOCTH BO3/yXa.

Pa3znen 4. DnekTpoanHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tell. OJEKTpUdYecKuid 3apsia. J(Ba BHJa 3IEKTPUYECKHX 3apsi/ioB.
[TpoBOJHUKH, AUDIEKTPUKU U TIOTYIPOBOJAHUKH. 3aKOH COXPAHEHUSI AJIEKTPUUECKOI0 3aps/ia.

B3aumopeiicteue 3apsagoB. 3akoH Kynona. ToueuHbIl 3JIEKTpUYECKUN  3apsii.
Onextpuueckoe noisie. HanpsokéHHoCTh anekTpuuyeckoro mnods. IlpuHuun cynepno3unuu
ANEKTpUYECKUX NoJel. JInHuN HanpsHKEHHOCTH AJIEKTPUYECKOTO OIS,



PaGora cun osnekrpocratnyeckoro moss. Ilorenuwuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOgHUKM M JUAJIEKTPUKM B DIIEKTpOCTaTHUecKoM  moje.  Jludnekrpuyeckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHcCaTopa. DHEprus
3apsKEHHOT0 KOHAEHCATOopa.

TexHUuecKkne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHME: AIEKTPOCKOI, AIEKTPOMETD,
JIEKTPOCTAaTHUECKAsl 3alUTa, 3a3€MJICHUE AJIEKTPOIPUOOPOB, KOHJIEHCATOP, KOMUPOBAJIbHBIN
anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoMCTBO M IPUHIUI ACUCTBUSA DJIEKTPOMETPA.

B3anmopeiicTBue Ha’IEKTPU30BaAHHBIX TE.

DIEKTPUUECKOE IT0JIE 3APSKEHHBIX TEIL.

[IpOBOJHUKH B 3NEKTPOCTATUUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alIUTA.

JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATopa OT IUIOUIaJAM IUIACTHUH,
PACCTOSIHMSI MKy HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprusl 3apsKEHHOTO KOHAEHCATOPA.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomul

N3mepenue 351eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtii nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNeKTpUYECKUil TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOYHUKHU TOKa.
Cuina toka. [TocToSHHBIN TOK.

Hanpsioxkenne. 3akon Oma 115 yyacTKa LEnu.

DNEeKTpUIECKOoe CONPOTHBIICHHUE. Y nensHOE CONPOTHUBIICHHE BEILIECTBA.
ITocnenoBarenbHOE, apaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pa6ota snexTpudeckoro Toka. 3akoH Jlxxoyns—Jlenna. MOMHOCTD 3I€KTPUYECKOT0 TOKA.

DNEeKTPOJBHKYILAs CUJla U BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKa. 3akoH Oma
JUTSl TIOTHOM (3aMKHYTOM) anekTpuueckoi nenu. Koporkoe 3ambikaHue.

ONEeKTpOHHAsT IPOBOJMMOCTh TBEPABIX METALIOB. 3aBUCHMOCTb COIPOTHUBIICHUS
METAJJIOB OT TeMneparypbl. CBEpXNpPOBOAUMOCTD.

DneKTpuYecKuil TOK B BakyyMme. CBONCTBA 2JIEKTPOHHBIX ITYYKOB.

[TonynpoBogauuku. CoOcTBeHHass M NIpPUMECHas TMPOBOAUMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p—n-nepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciilaBax 3JEKTPOJIUTOB. DIEKTPOJUTHUECKAs
JUCCOLMALINS. DIIEKTPOIIN3.

OnexkTpuueckuil TOk B razax. CamMoOCTOSATENbHBIA M HECAMOCTOSATEIbHBIA pPa3psi.
Mounnus. [Tnazma.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME: aMIIEPMETP, BOJBTMETP,
peocTar, HUCTOYHHKH TOKa, JJIEKTPOHArpEBaTEIbHbIE MPHUOOPHI, AIEKTPOOCBETHTEIHHBIC
npuOOpbl, TEPMOMETP COINPOTUBIICHUS, BAKyYyMHBIA AMOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
NOJIyIIPOBOJAHMKOBBINA MO, TaJIbBAHUKA.

Jlemoncmpayuu



W3mepeHune cuilbl TOKAa U HaIPsHKEHMSL.

3aBUCUMOCTb CONPOTUBJICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAU
NIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelaHHOE COeIMHEHHUE ITPOBOJHUKOB.

[IpsiMmoe n3MepeHune 3JeKTpOoABHKYLIEH criibl. KOpoTKoe 3aMbIKaHUE rajJbBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTD 3JEKTPOIUTOB.

HckpoBoii pa3psi 1 NPOBOJAUMOCTh BO3yXa.

OAHOCTOPOHHSS TPOBOAUMOCTD TUO/1A.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3y4yeHune cMEemaHHOro COEqUHEHUS PE3UCTOPOB.

W3mepeHue SIEKTPOJIBHKYIIEW CHJIBI HCTOYHMKA TOKA M €ro BHYTPEHHEro
COMPOTHUBJICHHUS.

Habmronenue snekrposusa.

Me:xnpeaMeTHbIe CBSI3H

Nzydyenune kypca ¢uszuku 0azoBoro ypoBHs B 10 kjacce OcCyIlIecTBISIETCS C Y4ETOM
COJIEpKATENbHBIX MEXIPEAMETHBIX CBs3eH C KypcaMH MaTeMaTHKH, OHOJOrMM, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsimus, CBSI3aHHbIE ¢ M3YYEHHEM METO/0B HAayYHOIO IO3HAHUSA:
SBJICHHE, HayyHbId (hakT, Tumoresa, (pu3nyeckas BEJIWYMHA, 3aKOH, T€OpHus, HaOJIOAEHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHKE, MO/IEIb, U3MEPEHHE.

Mamemamuka: pellleHHEe CHCTEMbl YpaBHEHUH, JuHeWHass ¢QyHKUMd, mnapabora,
runepOosia, UX rpauUkd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKLUMHU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIUHU Ha
OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocua: mexannyeckoe IBUKEHUE B JKUBOH npupoe, nuddys3us, ocMoc, Termioo0MeH
JKUBBIX OpPraHU3MOB (BU[bI TEIUIONEPEAAUHN, TEIVIOBOE PABHOBECUE), DJIEKTPUUECKUE SIBJICHUS
B JKUBOU NPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHAasi Macca, TEIUIOBbIE CBOWCTBA TBEPBIX TEJ, KUAKOCTEH U Ta30B, JIEKTPUUYECKUE
CBOMCTBAa METAJIJIOB, AJEKTPOIUTHYECKAs IUCCOIMAIINS, ralbBaHUKA.

l'eoepagpus: BIaxxHOCTh BO3/lyXa, BETPBI, 6APOMETP, TEPMOMETP.

Texnonoeus: NpeoOpa3oBaHUE ABMKEHUI C UCIOJIB30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TE€XHHKE, MOJIIMITHUKY, UCIIOIb30BAaHUE 3aKOHA COXPAHEHHs] UMITyJIbca B TEXHUKE (pakera,
BOJOMET W Jpyrue), JABHUraTellb BHYTPEHHEIO CrOpaHusi, IMapoBas TypOHHA, OBITOBOIi
XOJIOIUJIbHUK, KOHAMIIMOHEP, TEXHOJOTMU TOJYyYEHHUsS COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
YUCJIE HAHOMATepUajaoB, W HAHOTEXHOJOTWH, OJJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE
ANIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEpP, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETHTEIBHBIE TPUOOPHI, TAIbBAHUKA.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA MPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA



OcBoenne ydeOHOro mpeamera «Pu3uMKa» Ha YPOBHE CpemHEro o0mero oobpa3zoBaHHS
(6a30BBIM  ypOBEHB) JOJDKHO OOECMEYUTh JIOCTIKEHHUE CIEAYIOIMX JIMYHOCTHBIX,
METAanpeIMETHBIX U MPEeIMETHBIX 00pa30BaTeIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro mnpeamera «Pu3nka» JOJIKHBI OTPaKaTh
TOTOBHOCTb M  CIIOCOOHOCTh  OOydYarolUuXcs  PYKOBOACTBOBATHCS  C(HOPMHUPOBAHHOMN
BHYTPEHHEH TO3ULHEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPHUEHTAlMd, I103UTUBHBIX
BHYTPEHHUX YOEXKIECHUW, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM POCCUICKOTO
oO1iecTBa, paclIMpeHHe KU3HEHHOTO OIbITa M OIbITA JEATEIBHOCTH B MPOLECCE peaTu3aliu
OCHOBHBIX HaIlpaBJIEHUI BOCIIUTATEIbHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHUSA:

Cc(OPMUPOBAHHOCTh TIPAXJAHCKONH MNO3UIMM OO0yYaromerocs Kak aKTHMBHOIO U
OTBETCTBEHHOT'O WICHA POCCUHCKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX T'YMAHHUCTHUYECKUX U JE€MOKPATHYECKHX
IIGHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIHHOCTh B MHTEpECax TPakIaHCKOTO OOIEecTBa,
y4acTBOBATh B CAMOYIIPABJIECHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMM B COOTBETCTBUM C HX
GYHKIMSIMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K T'yMaHUTapHOUN U BOJOHTEPCKOM JESITENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH POCCUNUCKON Ipa’KAaHCKON MIEHTHYHOCTH, TATPHOTU3MA;

LEHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHXEHUSM POCCHUHUCKHUX
YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA

c(OpMHPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO TTOBE/ICHHUS;

CHOCOOHOCTH OLIEHUBATh CUTYalMI0O U IPUHUMATh OCO3HAHHBIE PEILIEHUS, ODUEHTUPYACh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YKCJIE B JESITEIILHOCTH YYEHOTO;

OCO3HAHME JJUYHOI'0 BKJIaJla B IOCTPOCHHUE YCTOWMYUBOTO OYyIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHMYECKOE OTHOIIEHWE K MHpYy, BKIIOYas JCTETUKY HAyYyHOTO TBOPYECTBA,
npucyuiero Gpu3nyecKoi HayKe;

5) TpyaA0BOr0 BOCIIUTAHUSA:

UHTEPEC K Pa3IUYHbIM cdepam NpoPecCHOHANBHONW AEeSITETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKONM W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyaylien
npodeccuy 1 peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOpPa30BaHUIO B 00JacTH (PU3UKU HA
MPOTSKEHUU BCEH )KU3HU;

6) 3K0J10rM4eCcKOro BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh JKOJIOTMYECKOW KYJBTYphl, OCO3HAaHHE TJIO0AIBHOTO XapakTepa
HKOJIOTMYECKHUX MPOoOIIieM;

IUIAHUPOBAHUE U OCYILIECTBJICHHUE NEHCTBUN B OKPY KAIOIIEW Cpelle Ha OCHOBE 3HAHUSA
L[eJIEN YCTOWYMBOIO Pa3BUTHUS YEJI0BEYECTBA;



pacIIupeHue OmbITa JACSITCIBHOCTH JKOJIOTMYECKONH HANMpPaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3NICCKOIN HAYKH,

OCO3HAHME [IEHHOCTH HaYYHOU JESTeIIbHOCTH, TOTOBHOCTH B MPOIECCE U3yUueHUs: (PU3UKU
OCYIIECTBIISITh MPOCKTHYIO M UCCIIEAOBATEILCKYIO NEATEIBHOCTh MHIANBUIYATHHO U B TPYTIIIE.
METAIIPEJJMETHBIE PE3YJIbTATBI
IMo3HaBaTe/IbHBIE YHHUBEPCAJIbHbIE YUeOHbIE AeiiCTBUS

ba3oBble Joruyeckue 1eicTBus:

CaMOCTOSATEIbHO (HOPMYIHPOBATh M aKTyaIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJIEIISITh 1IN ICITeTLHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUH HX JOCTHKCHUS;

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTpUBACMBIX (DU3UYECKUX
SIBIICHUSIX;

pa3pabarbiBaTh TUIAH pEIIEHUS TPOOJIeMbl ¢ y4€TOM aHauu3a HUMEIOUUXCS
MaTepHAILHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBI B JCSITEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YJHTATOB LIEISIM,
OIICHUBATh PUCKH MOCJIE/ICTBUN JESTEIBHOCTH;

KOOPJIMHUPOBATh W BBIMIOJHATE PabOTy B YCIOBHUSAX pPEaJbHOT0, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUH )KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciie0oBaTeIbCKue IeiCTBUS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYCBBIMU TIOHATUSMHU M METOAaMH (HU3HYECKOU
HAYKU;

BJIQJICTh HaBBIKAMH YYCOHO-HMCCIICIOBATEILCKOW U TIPOSKTHOM JCSITEILHOCTH B 00JIaCTH
(GU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY TOHMCKY METOJOB PEIICHHUS
3as1a4 PU3NIECKOTO COJIEPIKAHUS, TPUMEHEHHIO PAa3JIMYHBIX METOIOB TIO3HAHMUS;

BJIQJICTh BUJAMH JCATCIBHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHMS, €r0 WHTEPIpPETaIlnH,
npeoOpa3oBaHUI0 W TMPHUMEHEHUIO B Pa3lIMYHBIX YYEOHBIX CHUTYaIMsIX, B TOM 4YHCIE MPH
CO3/1aHUU Y4eOHBIX MPOEKTOB B 001aCTH (PUUKH;

BBISBJISITh TPUYUHHO-CJICJACTBCHHBIC CBS3M M aKTyaJIM3UPOBaTh 3a/lady, BBIJIBUTATH
THIOTE3y €€ pEelICHUs, HaXOIUTh apTyMEHThl JUIsl JOKa3aTelbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHAIM3MPOBATh TIOJIYYCHHBIE B XOJI€¢ PCIICHUS 3aJa4d  pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh MX JIOCTOBEPHOCTh, IPOTHO3MPOBATh N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATEIBHON JEATEIBHOCTH, B
TOM YHCJIC PU U3YICHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MIEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 001ACTh KU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTUHAIBHBIC ITOIXO0/IbI U PEIICHHUS;

CTaBUTH NIPOOJIEMBI U 331a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.



Padora c undopmanmeii:

BJIa/IETh HaBbIKAMU MOITy4YeHUs UHPOpMaIuK (GU3NUYECKOTO COJIEPKaHUS U3 UICTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSATENIBHO OCYILIECTBIATH IIOMCK, AaHAJIU3, CHUCTEMATU3aLMI0 W
MHTEPIPETAINIO HHPOPMALIUN Pa3TUIHBIX BUAOB U (OPM MPEACTABICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMALIUU;

UCMOJb30BaTh CPeACTBa HH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
PEIIEHUH KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHM3alMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKU OE30MMACHOCTH, TUTHEHBI, pecypcocOepexeH s], MPaBOBbIX
U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30IaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3UYECKOTO COACPXKAHUS B PA3NUYHBIX (Qopmarax c y4EToM
Ha3HayeHus: UHGQOpMAlMM U LEJIeBOM ayJuTOpUHU, BbIOMpas ONTUMAIbHYIO (GopMy
IIPEICTABICHUS U BU3yaIM3aLUH.

KoMmyHuKkaTuBHBIE YHMBepcaibHbIe y4eOHbIe NeiCTBHUSA:

OCYUIECTBIISITh OOIIIEHHE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYyallui U CMATYaTh KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOXO TOYKY 3PEHHUS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MNOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIMBUYaTbHON pabOThI;

BbIOMpATh TEMATUKY U METOJAbl COBMECTHBIX ACHCTBUI C Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KaK/I0r'0 YJI€HA KOJUIEKTUBA;

[IPUHUMATh L€ COBMECTHOU JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTH)KEHHUIO: COCTABIIATh IUIAH JIEUCTBHM, PaCHpPENesiTh POJIU C YUYETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOET0 BKJIA/a M KaXKJJ0T0 YYaCTHUKA KOMaH/Ibl B OOIIMHA pe3yIbTatT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaJiaraTb HOBBIE MPOEKTHI, OLICHUBATH WJEU C MO3ULKUHU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalHsX,
NPOSBIIATH TBOPUECTBO U BOOOpaxKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC yHUBEpPCAJIbHBIC Y4eOHbIE JCHCTBHA
Camoopranusanus:

CaMOCTOSITEIBHO OCYILECTBISATh MO3HABATEIbHYIO ACSITENLHOCTh B 00J1aCTH (DU3UKU U
aCTPOHOMMUH, BBISIBJIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEIbHO COCTAaBJIATH IUIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX 3aAad, IUIaH
BBINIOJTHEHUSI TMPAKTHYECKOW paboThl € Y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHU U IIPEATIOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paclIMpATh paMKU y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHHI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHMIO U MPOSABICHUIO 3SPYIUIMH B 00jacTu (U3MKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CHUTyalllsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTAaTOB LEIAM;

BJA/IETh HAaBBIKAMH TIO3HABATEIBHON pe(IeKCHM KaK OCO3HAHUSA COBEpPIIACMBIX
JIEMCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAaHMUI;

UCMOJIb30BaTh MPUEMBI pe(IeKCHH JUI OLIEHKH CUTYalluH, BBIOOpAa BEPHOI'O PEILLCHMUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apPTYMEHTBI APYTUX IPHU AHAJIU3E PE3YJIbTATOB JIEATEIIBHOCTH;

NpUHUMATh ce0sl, TOHNUMAsi CBOM HEJJOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApPTYMEHTBI APYTUX IPU AHAJIA3E PE3YJIbTATOB IEATEIBHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIMOKH.

B npouecce noctuxkeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpPaMMBbl MO (U3UKE
JUIS  YPOBHS CpemHEro ooOmero oOpa3oBaHUs y OOyYalOmUXCS COBEPIICHCTBYETCS
AMOLIMOHATBHBIA UHTEIUIEKT, IPEIOoJIaralouuii CpOpMUPOBAHHOCTS:

CaMOCO3HAaHMsI, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHHMMAaTh CBOE  3MOLMOHAIBHOE
COCTOSIHME, BHJCTh HAIMpPABJICHUS PAa3BUTHS COOCTBEHHON AMOIMOHAIBHON Cc¢epbl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpEeryJIupoBaHus, BKJIFOYAIOLLErO CaMOKOHTPOJIb, YMEHHE IIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJECHHE, CIIOCOOHOCTb aJAaNTUPOBATHCS K 3MOLMOHAIBHBIM
M3MEHEHHUSIM U MPOSIBISATh THOKOCTb, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHIKCHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE IEHCTBOBATh UCXOI U3 CBOMX BO3MOKHOCTEM;

AMIATHH, BKIIIOYAIOIIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €r0 TMpPH OCYILECTBICHWU OOLIEHMS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLIECHUS C IPYTUMU
JIOABMH, 3200TUTHCSI, IPOSBIISATH MHTEPEC U pa3peliaTbh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kiacce rmpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpa)kaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh HAa MPUMEpax poJib U MeCTO (U3UKH B (POPMUPOBAHUH COBPEMEHHOU
Hay4YHOW KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKON
JEATENBHOCTH JIFO/IEH;

YUUTBIBATh TPAHUIBl MPUMEHEHUS W3YyYEHHBIX (U3NYECKHX MOJENEH: MaTepuaibHas
TOYKa, MHEpLUAJIbHAs CHUCTEMa OTCYETa, aOCOJIIOTHO TBEPJOE TENO, UACANBHBIN a3, MOJAEIU
CTPOEHUS I'a30B, JKUJIKOCTEN M TBEPIBIX TEJ, TOUEUHBIM JIEKTPUUECKHUN 3apsi NIPU PELIEHUU
busznueckux 3amaad;

pacro3HaBaTh (hU3WYECKHE SBICHUS (MPOIECCh) U OOBIACHATH MX HAa OCHOBE 3aKOHOB
MEXAHWKH, MOJIEKYJIIPHO-KMHETUYECKONH TEOPUM CTPOEHHs BELIECTBA M AJIEKTPOAMHAMMKHU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBM)KEHHE, CBOOOIHOE TMaJeHHE Tell,
JBIDKCHHE 10 OKPYKHOCTH, WHEPLHs, B3auMOJEUCTBUE Teiu, auddys3us, OpoyHOBCKOE
JIBU)KEHUE, CTPOEHHUE KUAKOCTEH M TBEPABIX Ted, M3MEHEHHEe 00b&Ma Tej MpH HarpeBaHUU
(oxJlakaeHuH),  TEIJIOBOE  pPaBHOBECHE,  WCIAPEHUE,  KOHACHCALMs,  IUIABJICHUE,



KPUCTAJUIM3allMsl, KUIICHUE, BIIAJKHOCTH BO3[yXd, IOBBIIMICHWE MJaBICHUsA TIa3a INPH €ro
HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXK/ly ITapaMeTpaMu COCTOSIHUS ra3a B U30IpoIleccax,
AIIEKTPU3ALMS TEJI, B3aUMOJAEHCTBUE 3apsI0B;

OMKCHIBATh MEXAaHWYECKOE TBMKCHUE, HCIIONB3Ys (pr3nuecKkne BEIUYMHBI: KOOPAWHATA,
IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJjla, UMITYJIbC Tela, KHHETHYECKas
9HEprus, MOTEHIHMAJbHAs HEPTUs, MeXaHudeckas paboTa, MEXaHHYecKas MOIIHOCTb; IpH
OMKCAaHUHM TPABMWIBHO TPAKTOBaTh (PU3UYECKUNA CMBICT HCIONb3YEMbIX BEIHYUH, WX
0003HAYeHUs! W E€IUHUIBI, HAXOAUTHb (POPMYJIbI, CBS3BIBAIOIINE JIAaHHYIO (PU3NYECKYIO
BEJIMYMHY C IPyTUMHU BEJIUYHHAMY;

ONMUCHIBATh M3y4YCHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS, HUCIIONIb3YS
dbu3nueckue BENWYMHBL: JaBJ€HHE Trasza, TeMIeparypa, CpEeIHssl KUHETHYecKas JHeprus
Xa0THYECKOI0 JBW)KCHHUS MOJIEKYJI, CPEIHEKBaApaTU4YHasi CKOPOCTb MOJIEKYJI, KOJIMYECTBO
TETUIOTHI, BHYTPEHHSA dHEPrusi, padora rasza, K0d)(GUIHUEeHT MOoJIe3HOro NEHCTBHS TETJIOBOTO
JBUTATENIsl; MpPU ONUCAHUM NPABWIBHO TPAKTOBATh (U3MYECKUH CMBICH MCIOJIb3YEMBIX
BEJIMYUH, WX OOO3HAUEHUS U €IWHUIIbI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JIAHHYIO
(pu3UYECKyIO BEJIMUUHY C APYTUMH BEINYUHAM;

ONMUCHIBAaTh U3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M JJEKTPUYECKHUE SIBICHUS
(mpotiecchl), UCHOMB3Ysl (PU3MUECKUE BETUUMHBL: AJIEKTPUUECKUHN 3apsi]], JJIEKTPUUECKOe MoJIe,
HaIpsDKEHHOCTh MOJIS, MOTEHLIMAN, Pa3sHOCTh ITOTEHIMAJIOB; INPH ONKMCAHUU IPABUIBHO
TPakTOBaTh (PU3MYECKUH CMBICI HCIOJIb3YyEeMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBL;
yKa3bIBaThb (OPMYJIbl, CBSI3bIBAIOIIME JaHHYI (PU3MUECKYI0 BEJIUYMHY C JAPYyTUMHU
BEJINYNHAMUY;

aHAJIM3UPOBATh (PU3MUECKHE MPOIECChl W SBIEHUS, UCHOJB3Ysl (PU3MUECKUE 3aKOHBI U
IIPUHLUIIBL: 3aKOH BceMupHOro tsarorenus, I, II m III 3axkonel HeroTOHA, 3aKOH COXpaHEHMs
MEXaHWYECKOW DHEpPruH, 3aKOH COXPaHEHUs HWMILYJIbCa, IPUHLHUI CYHNEPHO3ULHMHU CHII,
IIPUHLMUII PAaBHONPABUS HHEPUUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETUYECKYIO
TEOPUI0 CTPOCHMS BELICCTBA, IA30BbIC 3aKOHBI, CBSA3b CPEIHEW KUHETUYECKOW HHEPIUH
TEIUIOBOTO  IBMKCHHS MOJIEKYJT C aOCONIOTHOM  TeMIlepaTrypoil, TepBBIH  3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOro 3apsana, 3akoH KyiioHa, mpu sTom
pa3nuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHuUIIBI, 001ACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHbIE TMPUHLHUIBI JIEUCTBUS MAalIUH, NPUOOPOB M TEXHHUUYECKHX
YCTPOWCTB; Pa3InyaTh yCIOBHsI UX 0€30MaCHOTO MCII0JIb30BAHUS B TIOBCEIHEBHOM JKU3HU;

BBITIOJTHATH AKCHEPUMEHTBI 10 HCCIEAOBAHUIO (U3NYECKUX SBICHUW M TPOILECCOB C
HCIOJIb30BAHMEM TMPSIMBIX M  KOCBEHHBIX M3MEpeHUH, Mpu 3ToM (HOpPMYIMpPOBaThH
npobnemy/3aiady W TUIOTE3Y Y4YeOHOro OHKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3
NPEUI0KEHHOTO 000PYA0BaHNUs, IIPOBOJUTH OMBIT B (DOPMYIUPOBATH BHIBOJIBL;

OCYUIECTBIISITh MpPSIMble M KOCBEHHbIE H3MEpPEHHs] (PU3NYECKUX BEJIUYUH, MPU ITOM
BbIOMPATh ONTUMAIBHBIM COCOO M3MEPEHHsS U HCIIOJIb30BAaTh H3BECTHBIE METOJbI OIICHKH
IIOTPEIIHOCTEN U3MEPECHMU;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIUYMHAMHM C MCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHpPOBATh pe3yJIbTaThl



MOJTYYEHHOHN 3aBHCUMOCTH (PU3MUECKUX BEIWYMH B BUJE TaONHIl U TpadHKOB, /1ETaTh BHIBOJIBI
10 pe3yJIbTaTaM UCCIIE0BaHUS;

coOmoaTe npaBuia 0€30IacHOrO TpyJAa MpU IMPOBEACHUM HCCIEIOBAHUNA B paMKax
yu4eOHOro 3KCHEpUMEHTa, Y4eOHO-MCCIEAOBATEIbCKON U IPOEKTHOW JESTENbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U Ja0OPaTOPHOro 000PYI0BAHUS;

pemaTh pacy€THbIE 3aJaddl C SIBHO 3aJaHHOM (DU3MUYECKOM MOJENbI0, HCHOIb3Ys
¢u3nyeckre 3aKOHBl W TPHUHIMIIBL, HA OCHOBE aHajdM3a YCIOBHS 3aJadd BBIOMPAThH
bu3nUecKy0 MOJeNb, BBIACHATh (DU3HMUECKHEe BETUYUHBI U (HOPMYJIbl, HEOOXOUMBIE i €&
peleHusi, IPOBOIUTH PACUETHI U OLICHUBATH PEAIbHOCTh MOJIyY€HHOT0 3HAUYeHUs (PU3nuecKoil
BEJIMYUHBI;

peliath KaueCTBEHHbIE 3a/1a4u: BBICTPAUBAThH JIOTMUECKH HEMPOTHBOPEUMBYIO LIEMIOYKY
paccy>kJIeHHUH ¢ oropoil Ha U3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCTIONB30BaTh TPU PEHICHHH YYEeOHBIX 3aJa4 COBpPEMEHHBIE HH(GOPMAIIMOHHBIC
TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U MPEACTABICHUS y4eOHOU U
HAYYHO-TIOIYJIIPHOM MH(pOpPMAIMK, TOJYYEHHOM M3 PA3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHaJIM3UPOBATH MOJIy4yaeMyto HH(OPMAIIHIO;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 0OBSICHEHHE IIPOIIECCOB OKPY>KAIOILIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTIOJb30BATh TEOPETHUECKHWE 3HAHUS TO (U3MKE B TOBCEAHEBHON JKWM3HU IS
oOecrieyeHns1 6E30MACHOCTU MPHU OOpalllEeHUH ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBaMH,
JUISL COXPaHEHUs 3/10pOBbsl U COOJIOACHUS HOPM SKOJIOTUYECKOTO MOBEJIEHUS B OKpY Karolen
cpene;

paboTaTh B TpYyIIE C BHIINOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH, IJIAHUPOBATH
paloTy TpyIIbl, pallMOHAIBHO PACHPENENATh 00S3aHHOCTU M IJIAHUPOBATH AEATEIbHOCTH B
HECTaHJAPTHBIX CUTYallUAX, aJIeKBaTHO OLEHMBATh BKJIAJ KaXJOI0 M3 YYaCTHUKOB IPYIIIHI B
peleHue paccMaTpuBaeMoi IpoOIeMBbl.
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5 YCKOD p 1 16.09.2024 nonroreka 11O
JBUKCHUEC https://m.edsoo.ru/ff0c372¢e
CB0o0OOJHOE MaJeHHE. Y CKOPCHHE b K

6 s g P 1 17.09.2024 | PuOmorexa O
CcBOOOIHOTO ITaICHU https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOE ABUXKEHUE. b6 [IOK

HOIMOTEKA

7 BIDKCHHE MaTepHUATbHOM TOUKH 10 1 23.09.2024
A p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH

8 [IpuHnun otHOCcUTENBHOCTH [ anmumes. 1 24.09.2024 | bubnumoreka [IOK
HNuepuuanpHble CUCTEMBI OTCUYETA. https://m.edsoo.ru/ff0c3be8




[Tepsriit 3akoH HeroTOHA

Macca tena. Cuna. [IpuHImn

but6mmoreka [{OK

[ToreHimanpHas 3HEPTUs ynpyro

9 CYIEPIIO3UIINH CHJI. BTOpOIi 3aK0H 30.09.2024
ynep 1 p . https://m.edsoo.ru/ff0c3be8
HeroTona 115t MaTepuabHOM TOYKH
Tpetnit 3axoH HerotoHa uis Bubanoreka K

10 p A 01.10.2024 HO
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna Bt 10K

nOInOTEKA

11 TspDKecTH. IlepBasg xocMuueckas 07.10.2024

p https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cuia yopyroctu. 3akoH I'yka. Bec Bbubnuoreka IHOK

12 yupy y 08.10.2024 1
TeJa https://m.edsoo.ru/ff0c3el8
Cuia tpenust. KocdhdbunueHt tpenus.

13 Cuia czn OTI/IBJ'IGI(-IbI/Iq:I opu BPI)P;(eHI/II/I 14.10.2024 bubmmorexa LIOK

p PHA o https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WU rase
[TocTynaTenbHOE W BpamaTebHOE

14 JBIDKEHHE a0COIIOTHO TBEPJIOTO TEa. 15102024 but6mmoreka [{OK
MomenT cuibl. [lneuo cumbl. YcioBus o https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
NMnynec MaTepuabHON TOYKH,

CHCTEMBI MaTe€pPHUAIbHBIX TOUEK. Bubaunoreka K

15 P 21.10.2024 Omaotexa O
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. P€akTUBHOE JIBIKCHHE
PaboTa 1 MOIIIHOCTEH CHIIBI.

16 Kunernueckas 3Heprust MaTepuajibHON 52.10.2024 bu6mmoreka [IOK
toukn. Teopema 00 H3MECHEHUH o https://m.edsoo.ru/ff0c4502
KMHETUYECKON SJHEPIUU

17 [TorenmaneHas 3HEprus. 05.11.2024 | bubauoteka [IOK

https://m.edsoo.ru/ff0c461a




neOpMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3Heprus Tena BOJIU3U
MOBEPXHOCTU 3eMITU

18

IloTeHManbEHBIE U HEOTEHIMAIEHEBIE
cuiibl. CBsi3b paboThI
HEMOTEHIUAJIBHEIX CUJI ¢ U3MEHEHUEM
MEXaHWYECKON IHEPTUN CUCTEMBI TElL.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHUH

11.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
H3MEHEHNEM MEXaHUUECKOU SHEPIrun
TeJla Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTyTa

12.11.2024

20

KonTponbHas pabota no teme
«Kunemartuka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

18.11.2024

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsmwkenue. Auddysus

19.11.2024

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

22

Xapaxkrep ABUKECHUS U
B3aHUMOJICHCTBHS YaCTHUI] BEISCTRA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPABIX TN

25.11.2024

23

Macca monekyn. KonuuectBo
BeniectBa. [locrosnnas ABoraapo

26.11.2024

24

TennmoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. lllkana remneparyp

02.12.2024




Ilenbcus

Nneanpueiii raz B MKT. OcHOBHOE

bu6nuoreka [JOK

25 03.12.2024
ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa
CpelIHEH KHHETUUYECKOW SHEPTUHU bubnuoTeka K
26 peR P 09.12.2024 1o
JBUYKECHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 10.12.2024
[IpoBepounas padota. Mzomporieccs B
28 HJeaTbHOM ra3e M ux rpaduaeckoe 16.12.2024
MpECTaBICHUE
JlaGopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH MEX, b K
29 I ny 17.12.2024 nommoreka 11O
rnapaMeTpaMu COCTOSTHUSA https://m.edsoo.ru/ff0c570e
pa3peKEHHOTO ra3a
BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
criocoObI e€ m3meHnenus. KomnuectBo b K
30 23.12.2024 | PHOmmorexa 1O
TEIJIOTHl ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOIO HICATHLHOTO
rasza
but6mmoreka [JOK
31 Bunael Teronepenauu 24.12.2024
g pes https://m.edsoo0.ru/ff0c5¢36
VY enbHas TEMI0EMKOCTh BEIIECTBA. EuG 1OK
noIMoTEKA
32 KonnuecTBo TEMIOTH NpH 28.12.2024
P . https://m.edsoo0.ru/ff0c5¢36
Teruionepenave. AanadaTHbINA MpoIecc
[TepBsIil 3aKOH TEPMOAMHAMUKHU U €TO bubmuoreka [JOK
33 P pMox 13.01.2025 | Duomorera L

IIPUMCECHCHUEC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc




HeobpaTtumocTs nporieccoB B

but6mmoreka [JOK
34 npupoje. Bropoii 3akoH 14.01.2025
PHpOa p https://m.edso0.ru/ff0c6230
TEPMOANHAMHUKHU
[Ipun enc KIII rermoBoit

35 punnun aevicteust u KI1 TeruioBoit 50012024 bubmuoreka [JOK
MAaIlNHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ{ 21.01.2024
DKosornyeckue npoodIemMbl

37 27.01.2024
TEIJIO3HEPTeTUKU

13 O6o06maromuii ypok « MonekymsipHas 58.01.2024 bubnuoteka [JOK
(uszuka. OCHOBBI TEPMOTUHAMUKI o https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme Bu6 LOK

noIMoTeKa

39 M .0 03.02.2025
«Monexyipras dusika. OcHOBb! https://m.edsoo.ru/ff0c6a50
TEPMOANHAMHUKI
[TapoobOpa3zoBaHue 1 KOHJAEHCALMSL.

40 po0o0pa3oBaHKEe U KOHJIEH AU 04.02.2075 bubmmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEIbHAS Bt 1OK

noIMoTeKa

41 aXHOCTb Bo3ayxa. Haceie 7 10.02.2025
PIEAHOCTE BOFLYRA. HACHIICHHbH hitps://m.edsoo.ny/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
aMmopdHbie Tena. AHU3OTPOIHUS

4 P‘b Y 11.02.2025 bubmuoreka [JOK
CBOMWCTB KpHUCTAJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHbIE MaTEepHaIbI
[InaBneHue U KpUCTATUIA3AIIMS. - 1OK

noInoTeKa

43 VY nenbHas TEroTa MIaBiIeHUS. 17.02.2025

ACHBHAT TEMIOTA TaBACHt https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [JOK
44 YpaBHEeHHE TEIUIOBOTO OanaHca 18.02.2025
PABHCHHE TEMIOBOT Ha https://m.edsoo.ru/ff0c6820
45 OnexTpuszanus Tei. JJIEKTPUIECKUN 24.02.2025 | bubmuoteka [[OK




3apsi. /[Ba BUa SJCKTPHUCCKHUX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHU, TUANEKTPUKHU U

bubmuoreka [JOK
46 HOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHUS 25.02.2025
yip A p https://m.edsoo.ru/ff0c6becc
AIEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsioB. 3aKkoH Bu6 1OK
HOJIMoTEKA
47 Kyinona. ToueuHbIN DIIEKTPUIECKUN 03.03.2025
y p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
noyia. [IpuHnun cynepno3nunmn
48 pHHIT y Iv) I 04.03.2075 but6mmoreka [JOK
JJIIEKTPUYECKUX MOJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGota cuit 3IeKTpOCTaTUIeCKOro Bu6 1IOK
nOJIMoTEKA
49 noiida. [Torennman. Pa3zHoctb 10.03.2025
I https://m.edsoo.ru/ff0c6f00
MHOTEHINATIOB
IIpoBOoIHUKN U OTUIIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM HOIJ)'Ie 11.03.2025 Bubmrorexa HOK
p ' R https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTb
but6mmoreka [JOK
51 OnexTpoéMKocTh. KoHneHncato 17.03.2025
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIIOCKOTO Eu6 LIOK
HOJIMOTEKA
52 KOHIIEHcATOpa. DHEPrUs 3apsyKEHHOI0 18.03.2025
A p p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
JlaGopaTopnas padora "U3smepeHue
53 PaTopHaz b ber 24.03.2025
3JIEKTPOEMKOCTH KOHIEHCATOpa
54 [IpuHIMI NENCTBUSA U IPUMEHEHNE 25.03.2025

KOHJIEHCAaTOPOB, KOMTUPOBAJILHOTO
anmapara, CTpyMHOro IpHHTepa.




DJeKTpocTaTHUECKAs 3allUTa.
3azeMIIeHHE SIIEKTPOPUOOPOB

55

DNEeKTPUYECKUI TOK, YCIOBHS €T0
cyniectBoBaHus. [[0CTOSIHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporunenue. 3akon Oma it
y4acTKa Ienu

07.04.2025

56

[NocnenoBarenpHOE, MAPAIIEIBHOE,
CMEIIIaHHOE COCTMHEHHE
MpoBOAHUKOB. JIaboparopHas padoTa
«M3y4eHne cMenIaHHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

08.04.2025

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[xoyins-Jlenma

14.04.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 11 MOTHOM (3aMKHYTOM)
anekTpuyeckoit renu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/1C nctounuka Toka u
€r0 BHYTPEHHETO COTIPOTHUBIICHUS

0.5

15.04.2025

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs POBOJAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

21.04.2025

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX MTyYKOB

22.04.2025

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMeCcHas MPOBOIUMOCTh. CBOMCTBA
p—n-niepexoa. [loaynpoBogHIKOBBIE

28.04.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




MIPUOOPHI

DIIEKTPUYECKHI TOK B pacTBOpax U
pacIuIaBax >JI€KTPOIUTOB.

bub6mmoreka [{OK

62 29.04.2025
DJIEKTPOJIUTHYECKAS] TUCCOIUALINS. https://m.edsoo.ru/ff0c82ba
DneKTpoIu3
DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSTeTLHBINA U

63 y 05.05.2025 | Promorexa [IOK
HECaMOCTOATENbHBIN pa3psax. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckre npuOopsl U

CTPOMCTBA U UX MPAKTUYECKOE

64 ye1p p 06.05.2025 | Promorexka [IOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o06maromuii ypok

65 IIAIOIIUM YD 12.05.2025 bu6nuoreka [JOK
«INEKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c88be
KonTponbnas pabota mo teme
«2nektpocratuka. [locTosTHHBII

66 P . 13.05.2025 but6mmoreka [JOK
JJIEKTpUYECKUi TOK. ToKH B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cpelax»
PesepHelii ypok. KonTponbsHas

67 P yp ) Y ) 19.05.2025 bubnuoteka [JOK
pabota no Teme "DIeKTpoAnHAMHKA https://m.edsoo.ru/ff0c8c56
PesepBHbIit ypok. O6001ma0mui ypok

63 Y yp JHERY Y Y 20.05.2025 bubmuoreka [JOK
o reMaM 10 kacca https://m.edsoo.ru/ff0c8f6c
[loBTOpEHUE. DNIEKTPUUECKHI TOK B

acTBOpPAxX W pacruiaBax

69 p P P 27.05.2025
AIEKTPOJIUTOB. DIEKTPOIUTUYECKAS
Jcconuanus. JIEKTPOIIN3

70 [ToBTOpenue kypca 10 kacca 28.05.2025




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

70
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