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NOSICHUTEJIbHA 51 3AITUCKA

[Tporpamma 10 ¢usuke 6azoBoro YPOBHA Ha YpOBHE CpefHEro obmero
00pazoBaHus paspaGoTana Ha OCHOBe NONOXeHUH U TpeGoBaHmiT Kk pe3ynbTatam
OCBOCHHS OCHOBHOH 06pa3oBaTenbHOl POTPaMMBI, NpeACTaBIeHHBIX B DI OC
COO, a Takxe c Y4€ToM enepanpHoii paboueii nporpammer BOCIIUTaHUSL H
KOHICMNIMKM TpernofaBanus yueGHOro fpeaMeTa «Pu3uka» B 06pa3oBaTessHprx
OpraHHU3aIUsIX Poccuiickoii @enepanuu, PeAN3yIoLINX OCHOBHbIE
obpa3oBarebHbIe pOrpaMmel.

Conepxanre nporpammsr 1o ¢usnKe HampaBneHo Ha dbopmupopanue
CCTECTBEHHO-HAYYHOH KapTHHBI MUpa oOyuaronmxcst 10 knacca IpH 00yYeHHHU ux
¢usnke Ha 6GazoBom YPOBHE Ha OCHOBE CHCTEMHO-IEATENHbHOCTHOIO noaxoa.
IIporpamma no ¢usmke COOTBETCTBYeT TpeGoBanusiMm OI'OC COO x TUIAHUPYEMBIM
MTHIHOCTHBIM, NMPEAMETHBIM H MeTarpeIMETHbIM pe3yibTaTtam oOy4deHus:, a Taike
YUUTBIBACT HEOOXOAMMOCTH peanu3aluu MEKIIPEAMETHBIX CBsi3eH (H3UKH C
CCTECTBEHHO-HAYYHBIMH Y4eOHBIMM NpeMeTamu. B gei ONpPENeJIAIOTCS OCHOBHBIE
€I H3yYeHUs! YU3MKK Ha YPOBHE CpeaHero obuiero o6pasoBanwusl, [JIAaHUPYEMBble
PE3YJIbTATBl  OCBOCHMS  Kypca  (DH3HMKH: JTAYHOCTHBIC,  MeTalpeiMeTHbIe,
peAMETHBIe (Ha 6a30BOM ypoBHe).

IIporpamma o pusuke srmogaer:

* [UIaHHpYyeMBbIe pe3yIbTaThl OCBOEHHMS Kypca husnky Ha Ga3oBoM yposHe, B

TOM HHCJI€ NPEAMETHbIE Pe3y IbTaThI;

* conrepxanue yuyebHoro npeaMera «Ousmukay.

DusMKa Kak Hayka O Haubolee O0IMX 3aKoHax MPUPOJbI, BBICTYNAs B
KadyecTse y4eOHOro mpeamera B LIKOJIE, BHOCHT CYWIECTBEHHBIH BKIaJ B CHCTEMY
3HaHUH 00 OKpyxkartowem mupe. [LIKkombHbI Kypc pusmuKu — CHCTEeMOOOpa3yoLIuii
JUIA ECTECTBEHHO-HAYYHBIX y4eOHBIX MpeaMeToB, MOCKOJIBKY (DU3HYECKHe 3aKOHBI
JIC)KAT B OCHOBE IPOLIECCOB M SIBICHHI, H3ydaeMbIX XHMHeH, Ouosoruei,
husuyeckoil reorpadumeii aCTpOHOMHeH. Hcmonb3oBaHHEe W aKTHBHOE
[IPUMEHCHHE  (DU3MYECKHX  3HAHMIA ONPENC/ISIET  XapaKTep ©  pa3BHTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHIA B cepe sHepreTHky, TpaHCTIOPTa, OCBOEHUSI KOcMoca,
MOTYYECHUA HOBBIX MaTEPHANOB C 3a[aHHBIMH CBONCTBAMH K Apyrux. Usydenue
(U3MKH BHOCHT OCHOBHOI# BKTay B popmuposanue CCTECTBEHHO-HAYYHON KapTHHBI
MHpa O0Oyuarluuxcs, B (popmupoBanue ymennii MPUMEHSTh HAay4HBIH MeTos
MOSHAHHA NIPH BBITIONTHEHUH UMM YYeGHBIX UCCIIeI0BAHMIL.

B ocHoBy kypca dpusnku s YPOBH:1 Cpe/iHero ob1ero o6pa3oBans MONI0KeH
PsA HAEH, KOTOPBIE MOYKHO PacCMaTpuBaTh KaK MPUHLMITBI €10 MOCTPOEHHS.

Hoes yenocmnocmu. B coorsercthum c Heil Kypc SBIISETCS JIOMMYeCcKH
3aBEPIICHHBIM, OH COJIEPIKUT MaTepHall U3 Beex pasaenoB GU3MKH, BKIIOYAET KAk
BOTIPOCBI KJIACCHYECKOM, TaK U COBpEMEHHOIH bu3mKy.



Hoes zenepanusayuu. B COOTBETCTBMM C Hel Marepuai Kypca Qusuku
O0BbeNMHEH  BOKpYT Gusnyeckux Teopu. Bemymmm B Kypce sBisieTcs
bopmupopanue TIPCAICTABIICHUH O CTPYKTYpPHBIX YPOBHSAX MaTepuH, BeUIeCTBe W
noue.

Hoes ymanumapusayuu. EE peanuzanus [IpEAronaraeT Hcnonb30BaHue
FYMaHUTapHOTrO MOTeHLHaNa (BH3HYECKOI HaYKH, OCMBICIICHHE CBSI3H pa3sBUTHS
(busmky ¢ pa3BuTHEM ob1ecTBa, a TakxKe ¢ MHPOBO33pEHYECKMMH, HPABCTBEHHBIMH
H OKOJIOTHYECKHMU MPobieMamu.

Hoes npuxnadnoi Hanpaenennocmu. Kypce busnku npeanonaraer 3HAKOMCTBO
¢ IIHPOKHM KPYrOM TEXHHYECKAX M TeXHOJOHYECKHX NPHJIOKEHUI H3YYEHHBIX
TCOPHI U 3aKOHOB.

Hoes  sxonocuzayuu PCANU3YETCsl  TOCPEACTBOM BBENEHHS SIEMEHTOR
COACPXKaHHUSA, TMOCBAMIEHHBIX JKOJOIMMYECKHM podieMaMm  coBpeMeHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH H TEXHOJIOTHH, a TakKe 06CYKIeHus
1pobJieM palHoHATEHOro HMPHPOTIOIONE30BAHHS M SKONTOTHYECKOI Ge30MacHOCTH.

Crep)HeBbIMH 51eMeHTAMH Kypca ()M3MKH Ha ypoBHe CpeaHero obuiero
00pa3oBaHus SBISIOTCH (husHUecKne Teopuu (opmupoBanue npexncrapienuii o
CTPYKTYpe MOCTpOeHHs! (pU3NIECKON Teopuw, pony GpynnaMeHTanbHBIX 3aKOHOB U
[IPUHIIMIIOB B COBPEMEHHBIX MIPECTABIEHUIX O NpUpoAe, rpaHULIaX TPHUMEHUMOCTH
TEOPHUH, 7151 ONIUCAHUS CCTECTBCHHO-HAYYHbIX SIBIEHHH U IIPOLIECCOB).

CucreMHO-IesiTenbHOCTHEL Momxon B Kypce QU3MKM peanusyercs [pexje
BCEro 3a CYET OpraHM3alli¥ KCHEPHMEHTATbHOMN AEATENBHOCTH 00yYarommxcs.,
Jlnst 6a3oBoro yposus kypca (QH3UKH — 3T0 HeTIONMB30BaHMe CHCTEME (bpoHTaNBHBIX
KPaTKOBPEMCHHBIX 5KCIIEPHMEHTOB M 1a60pPaTOpPHBIX paboT, KOTOpBI€ B IpOrpamMmme
Mo ¢usMke oObeAHHEHBI B OOLIMH CIIHCOK YICHUYECKHX IPaKTHYECKUX pabor.
Brinenenne B ykazamnom epeyHe 1abopaTopHbIX paboT, MPOBOIUMBIX 1151
KOHTPOJI W OLEHKH, OCYIUECTBIISIETCS YUaCTHUKAMU 00pasoBaTeNIbHOro Mporecca
MCXOZsl M3 OCOOCHHOCTEH IUIAHMPOBAHHMS M OCHALICHUS kabunera ¢usmku. Ipu
3TOM obecreunBaercs OBJaneHUE 00y4aloIMMKCS  yMEHUsIMH TIPOBOJIUTH
KOCBCHHbIC H3MEpEeHHs, MCCIENOBAHUS 3aBHUCHMOCTE} usnyeckux BenuuuH M
[TOCTaHOBKY OIBITOB IO MPOBEPKE IMPeIT0KEHHBIX THIOTES.

bosibinoe BuuManue ynensercs PELICHHUIO pacYETHBIX M KaUeCTBEHHBIX 3a/1a4.
Ilpu sTOM 17151 pacuérHbIX 3313y [IPHOPHUTETOM SBIISFOTCS 3aJa4H C SBHO 3a]aHHO
husudeckodl  Mozenso, MO3BOJIAIOIME NIPUMEHATh H3ydYEHHBbIE 3aKOHbI M
3aKOHOMEPHOCTH KaK M3 OJHOTO pasieNia Kypca, Tak W HHTETPUPYS 3HAHHUS U3
Pa3HBIX pasfienoB. [lis kayecTBEeHHBIX 3a7ay NPHOPUTETOM SBJISIFOTCS 3afaHus HA
OOBSICHEHHE NPOTEKAHHS (U3MYECKUX SBJICHMI H IPOLIECCOB B OKPYIKaIOLIei
KU3HH, TpeOyromme BbiGopa ¢usnueckoii Moenn AL CUTyalluu TNpPakTHKO-
OPHEHTHPOBAHHOIO XapakTepa.



B cootBeTcTBIY ¢ TpeGoBaHmsIMU @I'OC COO k MaTepUaIbHO-TEXHUYECKOMY
obecreyeHno yye6HOro npouecca 6a30BbIi ypoBeHb Kypca (U3MKH Ha ypoBHe
CpeaHero obimero obpa3oBaHMS HOIKEH M3y4aTbCs B YCIIOBHSIX MPEIMETHOrO
KaOuHeTa (usuku wim B YCJIOBUSIX HHTETPUPOBAHHOIO KabHHeTa TIPEIMETOB
CCTCCTBEHHO-HAY4YHOro 1MKIa. B kabuuete bH3MKH 1OMKHO OBITE HeoOXxoaumoe
naboparopHoe 060pynoBaHue s BBIIOIHCHAS YKa3aHHBIX B MPOTpamMMe o
¢usnke yyennuecknx MPaKTHYeCKUX paboT U NeMOHCTPALIMOHHOE obopynoBanue.

JeMoHCTpanmonHOE obopynosanue (opmupyeTcss B cooTBeTcTBHM C
[IPUHIHUIIOM MHUHHMAaIbHOW  JOCTATOYHOCTH K obecnieunBaer TIOCTaHOBKY
HCPCIHCICHHBIX B MPOrpaMMe 110 (H3HMKe KIIOYEBhIX AEMOHCTpaMi  yist
HCCIICNOBaHMS  H3yYaeMbIX SBICHUH W [IPOLECCOB,  IMIIUPHYECKUX W
(yHIaMeHTaIBHBIX 3aKOHOB, UX TEXHUYECKHUX NIPUMEHEeHHI,

Jlabopatoproe o06GopynoBanue s YUCHHYICCKHX TMPaKTHYECKUX paboT
(opmupyercst B Bume TemaTHyeckiix KOMILICKTOB M OOecrevnBaeTcs B pacuére
OAHOTO  KOMIUIEKTa Ha JAByX oOyvarommxcs. TeMaTHueckue KOMILIEKTBI
1abOpPaTOPHOrO  OGOPYNOBAHUS JOMKHBL GBITE NOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX M LH(POBBIX npudopoB, a Takxke KOMITBIOT€PHBIX
M3MEPUTEIIbHBIX CHCTEM B BHAE UH(DPOBBIX nmabopaTopwi.

OcHoBHBIME HENIMH H3y49eHUs HU3UKK B 00IeM 06Pa30BaHIH SIBIISIOTCS:

* ¢opmupoBanne uHTepeca u CTPEMIICHUS OOYHAIOIIMXCS K HAaydHOMY
U3Y9EHHUIO MPHUPOJBI, Pa3sBUTHE HX HHTEIUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

* PAa3BHUTHE NPEJICTABICHUH O HAYYHOM METOJie O3HAHHS U (bopmuposanue
HCCIIEI0BATEILCKOTO OTHOLICHUSI K OKPYIKAFOLIUM ABJICHUSM;

* (bopmupoBanme HayqHOTO MHPOBO33pPEHHS KaK pe3yibTaTa H3yUYeHHUS OCHOB
CTPOEHHS MaTepuu U OYHIAMEHTATBHBIX 3aKOHOB bu3nKu;

* (QopmupoBanue yMmeHHH OGBICHITE ABJIEHUSI C  HCHONB30BAHHEM
(usHYecKux 3HAHMI M HAyYHBIX JIOKa3aTelbCTB;

 (opmupoBanue npencTasieHuii o PO (GM3MKH [UIs pa3BUTHS ApYrux
CCTCCTBEHHBIX HAYK, TEXHUKH W TEXHOJIOIUIA.

Hoctimxenne stux neneit o6ecreunpaercs PEIICHUEM CIEeAYIOIUX 3a/1ay B

HMPOLECCe U3yYCHHUs Kypca (PU3UKH HA YPOBHE CPEeHEro 0BIIero o0pazoBanus:

* TNPHOOpPETeHHe CHCTEMBI 3HAHMIT 06 OBIIHX (HU3MIECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpMSX, BKIKOYAS MEXaHHUKY, MOJIEKYIISIDHYIO  (hU3HKY,
STIEKTPOIMHAMHUKY, KBAHTOBYIO (DH3HMKY H 3T€MEHTHI acTpOU3HKH;

* (dopMmupoBaHHE yMeHHit [IPUMEHSATL  TEOPETHYECKUE 3HAHWUS  JJis
OOBSCHEHHMS (U3MYECKUX SBICHUH B MpUpOAEe M Ul TMPUHSATHUS
MPAKTHHECKNUX PEIICHUH B MOBCEAHEBHOMN KH3HHU;



* OCBoeHHe crocoboB permenus Pa3MYHBIX 33a7a4 C SBHO 3agaHHOMN
buznueckoi MOZAEJIBIO,  3a/1a4, MOApasyMeBaromHxX CaMOCTOSITENIEHOE
co3nanue pusnyeckoit Mmoxeu, @JIeKBATHOH YCIOBHSM 3a/1auH;

* TOHMMaHHe (HU3HYECKUX OCHOB K IPUHLIAIIOB NEHCTBHS TeXHHYECKHX
YCTPOHCTB U TEXHOMOTHYECKHX [IPONECCOB, UX BIIUSHUS Ha OKPY’KaloIIyo
cpeay;

* OBJAJICHHE METOAAaMH CaMOCTOSITENBHOIO [UIAHAPOBAHUSL U MPOBEIEHUS
Gu3nuecknx 9KCTIIEPUMEHTOB, aHaH3a U MHTEpNpeTaliu HH(pOpMaLwu,
ONPEJCICHUS OCTOBEPHOCTH IOy YEHHOr0 pe3ynbTara;

* CO3/1aHHMe yCIIOBMI ISl pa3sBUTHS yMeHuUi] [TPOCKTHO-HCCIIe10BATENBCKOI,
TBOPYECKOU NEATETBHOCTH.

Ha wusydenue ¢uzmnku (6a30BbIii YPOBEHb) Ha YPOBHE CpeHero ol1ero

00pa3soBaH¥s 0TBOIHTCS 68 Yacon (2 qaca B Hegemo).

[pennaraemsiii s fporpaMme o  (usuke mnepeyens 1abopaTopHBIX W
[IPaKTHYECKUX paboT sBjseTCs PEKOMCHIIOBaHHBIM, YYHTENb jejaeT BbIOOpP
NpoBeicHust  1abopaTOpHBIX paGoT U OmbITOB YYETOM HHIMBHUYaTbHBIX
0coOeHHOCTeN 06yUaromHXCs.



COAEP)KAHUE OBYYEHUS
10 KJIACC

Pazjen 1. ®usuka u meroan HAYYHOI0 NO3HAHHSA

®u3nka — Hayka o npupone. Hayunbie Metons! nosmamms OKpPYKaroIero
Mupa. Pojib skcnepumMentTa u TEOPHH B IpOLIECCE O3HAHKS HPHPOLIBL. OKCIiepuMeHT
B (u3HKe.

Mognenuposanue pusnueckix ABJICHHH M MPOLECCOB. Hayunsie runoresm:.
Du3nyecKre 3aKOHbl U T€OpuH. ['paHuLbl npumennMocTu (usnueckux 3akonos.
Ilpunuun cooTBercTBys.

Pone u mecto dmsnkn B bopmupoBanuu COBPEMEHHOH Hay4yHOH KapTHHbI
MHpa, B IIPAKTHYECKOM JeATeTLHOCTH JIHO il

Hemonempayuu

AHanorosele u LU(pPOBEIE  U3MEPUTEIbHEIE pUbOpEI, KOMIIBIOTEPHbIE
JaTYUKH.

Pasnen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanuyeckoe nBmkenue. OTHOCHTENBHOCTE MexaHMuecKoro JABUKEHUSL.
Cucrema orcuéra. Tpaexropus.

Ilepemennenne, ckopocts (CpeHsisi CKOpOCTb, MrHOBeHHas CKOPOCTB) H
YCKOpPEHHE MaTepHalbHOH TOYKH, HX MPOEKIMH HA OCH CHCTEMBI KOOpPIMHAT.
Crnoxenne nepemernenuii u CIIO’)K€HHE CKOPOCTEH.

PaBHOMepHOE u PaBHOYCKOPEHHOE NpsIMOJIMHENHHOE HBMKeHHe. | paduku
3aBUCHMOCTH  KOOPAHMHAT, CKOPOCTH, YCKOPCHHsl, NYyTH H mepeMelieHus
MaTepHaIbHOW TOYKH OT BpEMEHH.

CBoboaHoe nanenue. YcKkopeHue ¢cBoGOIHOTO [aJIeHus.

Kpusonuneitnoe nemkenme. JIBIKeHHe MaTepHasbHOM TOUKH o OKPY)XHOCTH
C MOCTOSIHHOH MO MOIYIIO CKOPOCTHIO. YTIIoBas CKOpOCTb, JINHEHHAs CKOPOCT.
Ilepuon u gacrora o6pamenus. Llentpoctpemurensuoe YCKOpeHHe.

Texnuueckue ycrpoiictea u NPaKTUYECKOe TNpHMEHEHHe: CIHAOMeT,
ABHIKCHHE CHAPSI/IOB, LIETTHBIE U PeMEHHBIE nepeaayu.

Hemonempayuu

Mogens cucremsr orcuéra, WITIOCTpalHsl KUHEMATUYeCKHX XapaKTEePUCTHK
JBHIKEHHS.

IIpeoGpa3oBanue nBukenuii ¢ MCII0JIb30BAHUEM TIPOCTEIX MEXAHH3MOB.

ITanenue ten B Bo3myxe u B Pa3pexeHHOM NpocTpaHCTBe.

Habmonenne nsuwienns rtena, OpouienHoro mox yriom k TOPU30HTY H
TOPH30HTAJIBHO.



M3mepenne yckopenus CBOOOAHOrO najenus.

Hanpasnenue ckopocr [IpU IBUKEHHH 10 OKPYIKHOCTH.

Yuenuueciui OKCnepumenm, rabopamopmwie pabomur

W3yqenne HCPaBHOMEPHOIO IBHXXEHHS C LeNbio OIPENEJICHHSI MTHOBEHHOGH
CKOPOCTH.

Hccnenosanve cootromenus MEXIY MyTAMH, NPOMAEHHBIMH Telom 3a

locIe10BaTeNIbHBIE  paBHBIE IIPOM@XYTKH BpEeMEeHH Ipu PaBHOYCKOpeHHOM
ABIXXCHHH C HAYaJIbHOM CKOPOCTBIO, paBHO HyI10.

Usyyenue nBmwkenus LIapHKa B BA3KOM KUIKOCTH.,

Wsyuenue nBmwxenns TeNa, OPOLIEHHOrO rOPH3OHTAILHO.

Tema 2. Junamuxa

lpunuun  otHOCHTEBHOCTH l'anunes. Ilepssiit  3akon HetoToHA.
WMHepumansHele crcremsr otcuéra,

Macca rena. Cuna. [punnnmn cynepriosummu cu. Bropoii 3akon HeroTona JUIst
MatepHaibHOM ToukH. Tpetuit 3akon Heootona JUISL MAaTEPHATBHBIX TOYEK,

3aKOH BCEMMPHOIO TATOTEHMs. Cuna Tsxecrn. [lepBass kocmmueckas
CKOPOCTb.

Cuna ynpyrocru. 3akon I' yka. Bec Tena.

Tpenue. Buss TPEeHHs (MOKOS, CKOJIbXXCHHUS, KayeHus ). Cuna Tpeuus. Cyxoe
Tpenue. Cuna TpeHus CKONbKEHUS U CHa Tpenus nokos. Kospduunent rpenus.
Cuna conporusnenus TIPH IBHXKEHHH TeJla B )KUAKOCTH WIIH raze.

[loctymatensroe u BpallaTebHOE IBUIKEHHE abCOIIOTHO TBEPIOro Tena.

MOMEHT cHibl OTHOCHTENBHO OCH  BpamieHus. Ilnedo cunsl. Venopus
PaBHOBeCHUs TBEPOro Tena.

Texuuueckne ycrpoiictea u MPaKTU4YeCKOe NpHUMEeHeHHe: MOAIIUTTHHKH,
ABWKEHHE HCKYCCTBEHHBIX CITyTHHKOB,

Hemonempayuu

SBieHue uHepmwy,

CpaBHenue mace B3aHUMOJICHCTBYIOILUX TeJl.

Bropoii 3akon Hetotona.

HMsmepenne cun,

Cnoxenwue cun.

3aBHCHMOCTB CHIIBI YTPYrocTu ot fedopmariim.

HeBecomocts. Bec tena [TPH YCKOPEHHOM MOABEME U MaieHUH,

CpasHenne cun Tpenns [IOKOsI, KAY€HHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecus TBEPAOTO Tena. Bunkr pasrosecus.

Vuenuveckuii sxcnepumenm, aabopamopnuie pabome:

Usyuenune nBmxenus OpycKka 110 HaKJIOHHOM MTOCKOCTH.



Hccenenosanve 3aBucumocty cuy YOPYTOCTH, BO3HHUKAIOIIMX B IIPY)KHHE U
PE3HHOBOM 00pasie, oT ux nedopmaruu.

Hccnenosanune  yenosmi PAaBHOBECHS TBEPAOTO TeNla, HMelOmEro OCh
BpalleHHUSs.

Tema 3. 3akonv coxpanenus ¢ MexaHuke

Wmnynse marepransmoii touxn (Tena), cucTempl MaTepHabHbIX TOYeK,

Umnynse cumsr u H3MCHEHHE MMITyJIbCa Tena. 3aKoH COXpaHeHHs HMITybCa.
PeakTuBHOe JOBHXKEHHE,

Pabota cuibr. Momuocts cuisr.

Kunetnyeckas SHEPrus MaTepuaabHOM TOYKH. Teopema 06 wusmenenuu
KHHETHYECKOH SHEPrUH.

[Torenuunansras SHEPrusl. [orenumansuas SHEPrUs yIpyro
Jie(opMHUPOBAHHOI NpykuHbl. [ToTenumansuas sneprus Tena 861m3u MTOBEPXHOCTH
3emuu.

[Torenumansasie  u HEMOTEHIUAIbHBIE  CHJIBL. Cea3p  paGotsl
HETIOTCHLHAIIBHBIX CUJI C H3MEHEHHEM MeXaHUYeCKOi] SHEPTHH CHCTEMBI TeNl. 3aKoH
COXpaHCHHS MeXaHUIeCKOH SHEeprum.

Ynpyrue u Heynpyrue cToONKHOBEHHUS,

Texnuueckue YCTPOUCTBA U MpaKTHYECKOe TIPUMEHEHHE: BOJOMET, KOmép,
TPy KUHHBIH ITHCTONET, ABUKEHHE PaKer.

Hemonempayuu

3aKoH coxpaHeHus HMITyJIbCa.

PeakTuBHOE nBIKEHME,

Ilepexon norennuansHoi JHEPTUH B KHHETHYECKYIO U 06paTHO.

Vuenuveckuii sxcnepumenm, nabopamopnuvie pabome:

Hsyuenne abcomorno HEYIPYroro yjiapa ¢ MOMOIIBIO [ABYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

Hccnenopanne cBasu paboTsr cubi c M3MCHCHHEM MEXaHMYEeCKOH >Hepruu
Te/1a Ha [IpUMepe pacTsKeHHs Pe3HHOBOTO KIyTa.

Pazpen 3. Monekyasipuas ¢u3nKka n TepmoguHamMuka

Tema 1. Ocnosw MONEKYIAPHO-KUHemuuecKol meopuu

OcHOBHbIE MonoxeHus MOJIEKYJIAPHO-KMHETHYECKOH TEOPHH H HMX OIBITHOE
obocHOBaHme. BpoyHOBcKoe nBmKeHMe. Anddysus. Xapakrep apmxkenus wu
B3aHMOJICHCTBUS 4acTHL BemiecTBa. Moyenu CTPOEHHUSI Ta30B, KHIKOCTEH W
TBEP/IBIX Tell U 0OBACHEHHE CBOICTB BelecTsa Ha OCHOBE 3THX Mojeneil. Macca u
pasMepel Mosiekyn. Konmyectso Bemectsa. [TocTosHuas ABoraspo.

TennoBoe pasrosecue. Temneparypa u eé usmepenue. Illkana TeMIIeparyp
Llenscus.



Mogens  wmpeansHOro  rasa. OcHOBHOe  ypaBHeHue MOJIEKY I PHO-
KUHETHYECKOW TEOpHH MAEaNbHOro rasa. AbcomroTHas TeMrepaTypa Kak mepa
CPEHEH KHHETHYeCKOH SHepPrud TemioBoro ABWKEHUSA dYacTtul rasa. Illkana
TeMnepatyp KenbBuna. I"a3oBeie 3aK0HEL. YpaBHeHue MeHﬂeﬂeeBa—KnaneﬁpOHa.
3akon JlanbToHa. Msonponeccsl B uaeanshnom rase c TOCTOSIHHBIM KOJIM4ECTBOM
BelecTsa. I'papuueckoe mnpencrasnenme H30Mponeccos: u3oTepMa, H30XOpa,
n3obapa.

Texuwueckue ycrpoiictea wu NPAKTUYECKOE MPHUMEHEHHE: TepMOMeTp,
Gapomerp.

Hemoncmpayuu

OnbITel, mOKa3bIBaromME JAHCKPETHOE CTPOEHHE BElecTBa, ¢boTorpapuu
MOJIEKYJT OpraHUYeCKUX COeMHEHHIA.

Onbitel 10 uddysun xumkocTeii u razos,

Moznens 6poyHoBCcKOro nBHIKEHHS.

Mosens omnbita [IITepHa.

OnbIThl, JOKa3bIBarOIHe CYLIECTBOBaHHE MEXMOJIEKYISIPHOIo
B3aUMOJICHCTBHS.

Mopens, nitoctpupyromias TIPHPOZY 1aBIICHHMS ra3a Ha CTEHKH COCya.

OmnbiTe,  HLTOCTPHUpYIOLIHE YPaBHCHHE COCTOSIHHS HMJealbHOro rasa,
H30I1POLIECCHI.

Yuenuueckuii sxenepumenm, aabopamopmeie pabomer

Onpenenenne Maccer BO3/lyXa B KJIaCCHOM KOMHATE HAa OCHOBE H3MEpeHUI
00BbEMa KOMHATBI, AaBIEHHs U TEMIIepaTyphbl BO3/yXa B Heii.

Hccnenosanue 3aBucumoctn MEXY apaMeTpaMHi COCTOSIHUSI Pa3pexeHHOro
rasa.

Tema 2. Ocnosvr mepmodunamuru

Tepmonunamuyeckas cucrema. BuyTpenusis smeprus TEPMOIMHAMHYECKOM
CHCTEMBI U CTI0COObI €€ n3MeHeHus. KolyecTBo Temiors u pabora. BHyTpennsis
SHEPrHs  OIHOATOMHOrO  HMJEaTbHOrO  rasa.  Bumsl TeIIoNnepeaaun:
TCIUIONPOBOAHOCTE, KOHBEKUHS, U3TyqeHHe. YV IeIbHAS TeIOEMKOCTE BEILleCTBA.
KomnmdecTso Teruorsr npu Terionepeaye.

ITonstne 06 aguabarHOM mpouecce. Ilepelii 3ak0oH TepMoaMHAMHEKH.
IlpumeneHne nepsoro 3akona TEPMOZIMHAMHUKH K wm3ompoueccam. [paduueckas
MHTepIpeTanus paboTsl rasa.

BTopoii 3akoH TepMoauHaMuky. HeoGparumocts npoueccos B Ipupoe.

TennoBele  mammneL. IlpuHuuner  geficTBHS  TemsoBbIx MallWH.
[IpeoOpasoBanust sHeprum B TemnoBbIX MalmMHAx. Koasdduumenr nomnesnoro
JEHUCTBUSL TEIUIOBOW MAalIHHBI. [uxn Kapuo u ero KO3(DQULHMEHT [10/1Ie3HOrO
JICHCTBHSL. DKONOTHYECKHe TIPOGTIeMBI TEIJIOOHEPTeTHKH.



Texuuueckue ycrpoiicrea u IPAaKTHYECKOEe TNIPUMEHEHHE: JBUraTellh
BHYTPEHHETO CropaHus, ObITOBOM XOJIOIMIBHHK, KOH/IULIHOHE.
Hemonempayuu

M3smenenne BHyTpeHneii JHEPIvH Tena NpU COBEPLICHHH pabGOTHI: BbLIET
MPOOKH M3 OYTHUIKH MOA AEHCTBHEM CHKATOrO BO3/lyXa, HarpeBaHue s¢upa B
JIaTyHHOH TpyOKe MmyTéM TpeHust (BHAEOEMOHCTPaIHS).

M3meHenue BHyTpenHeii sHepruu (Temneparypsr) Tena npu TerJionepeaye.

OmbiT no aguabaraomy PACHIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoii Typ6unsl, nBUTaTES BHYTPEHHETO CrOpaHusi, peakKTUBHOIO
JIBUTATEJIs.

Vuenuueckuii sxenepumenm, nabopamopmvie pabome:

M3mepenne yzuenbHo# TeroéMkocTy,

Tema 3. Aepezamusie cocmosnus éeuqecmea. Dazogvie nepexodu

ITapooGpazoBanne u koHgeHCaIMs.. Hcnapenne u xunenme. A6comornas u
OTHOCHTCJIbHAs BIXHOCTh BO3Ayxa. HachleHHEIH map. YnaeneHas Temiora
napooOpa3zoBaHus. 3aBHCUMOCTH TEMITEpaTypPbl KHIIEHHUS OT JaBJIeHUsl.

Tsépnoe Teno. Kpucrammueckue u aMOp(QHBIe Tesa. AHM30TPONHS CBONHCTE
Kpucramios. Kuznkne kpucramisl. CoBpemeHHbIe matepuaisl. [lnaBieHue wu
KpUCTaIUTH3alMs. Y IeIbHAs TEIUIOTa IUIABICHUSL. Cy6nmumarnus.

YpaBuenue Temiosoro Gananca.

Texuuueckue ycrpoiictea u PAKTHIECKOE NPHMCHEHHWE: TUTPOMETP H
TICUXPOMETD, KaJIOPUMETP, TEXHOIOTUU TONYYeHHUS COBPEMEHHBIX MaTepHaJIOB, B
TOM Y9HCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Hemonempayuu

CBolicTBa HACKIILIEHHBIX 1APOB.

Kunenue npu nonmxenHoM napnenum.

Crioco6bl H3Mepenus BIaXHOCTH.

Habmonenue narpesanus u nmnasnenus KPHCTAJIHYECKOr0 BEILECTRA.

JleMOHCTpanus KpucTaLios.

Vuenuueckuii sxenepumenm, nabopamopmvie pabomoi

M3mepenne oTHOCHTENBbHOM BIaKHOCTH BO37yXa.

Paznen 4. dnekrpoannamuka
Tema 1. nekmpocmamuxa
DIeKTpU3aLHs Tell. DIeKTPHYeCKHii 3apsiz. [IBa BUzia SlIeKTPHYECKUX 3apsiZI0B.
IlpoBonnukm,  guonexktpuku u [IOyNIpOBOZIHUKK. ~ 3aKOH  COXpaHeHHs
3JIEKTPUYECKOrO 3apsijia.
Baumoneiicteue 3apsios. 3akon Kynona. Toueunsiii snexrprueckuit 3aps.
DNIeKTpUYecKoe mole. Hanpsok€unoets  anexktpuueckoro  mnous. [TpuHLIumn



CYNEPIO3HINN SNEKTPUYECKUX mosied. JIMHUM HanpsoKEHHOCTH JIEKTPHUYECKOro
TOJIS.

Pabora cun anexrpocraruueckoro moss. Motermumalr. PasHocTs MOTEHILMAJIOB.
IIpoBonHMKY ¥ AHONEKTpHKE B JJICKTPOCTaTHYECKOM TMoJjie. JludnmekTpuueckas
MPOHULIAEMOCTb.

OnektpoémkocTh. Konaencarop. DJIEKTPOEMKOCTh ILIOCKOTO KOHJIeHcaTopa.
DHeprus 3apskeHHOro KOHIeHCaTopa.

Texuudeckue ycTpoiicTBa M nHpakTHYeckoe NPUMEHEHHE: 3IIEKTPOCKOI,
SJIEKTPOMETD, 3JIEKTPOCTATHYECKAas 3allUTa, 3a3eMJIeHHe SIIEKTPOIIPHOOPOB,
KOH/ICHCAaTOp, KONMHUPOBAILHBIN anmnapar, CTpyHHbIH IPUHTED.

Lemonempayuu

YCTpoiCTBO M NPUHIIAI JeHCTBHS 3JIeKTpOMeTpa.

B3auMmozelicTBHe HAdIEKTPU3OBAHHBIX Tel.

DJIEKTPHYECKOE M0e 3apsKEHHBIX Tel.

IIpoBOHMKY B 3I€KTPOCTATHYECKOM TOJIE.

DJleKTpocTaTHYecKas 3allyTa.

JIM5IIEKTPUKH B 3JIEKTPOCTATHYECKOM I10J1e,

3aBHCHMOCTB  3NEKTPOEMKOCTH  JIOCKOrO KOHJIEHCATOpa OT [JIOLIAaH
TITTACTHH, PaCCTOSHUS MEKTYy HUMH M JIM3JIEKTPUYECKOM IPOHUIIAEMOCTH.

OHeprust 3apsHKeHHOro KOHIEHCaTopa.

Vuenuueckuii sxenepumenm, nabopamopHeie pabomoi

Wsmepenue snekrpoémiocTy KOHJIEHCATOopa.

Tema 2. ITocmoannsiii ynekmpuueckuii mox. Toxu ¢ Paziuuneix cpedax

ONeKTPUYECKUH TOK. YCIIOBUS —CYIIECTBOBAHHS JJIEKTPHYECKOr0 TOKaA.
Hcrounukum toka. Cuia toka. I[TocTosHHBIH TOK.

Hanpsokenne. 3akon Oma 115 yyacrtka nenm.

DJIEKTPHYECKOe CONMPOTHBICHHE. Y ebHOe COMPOTHBJIEHHE BEIIECTRA.
[locnenosarenshoe, napainiensHoe, cMelIaHHOE CoeTHHEHHE IIPOBOHUKOB.

Pabora osnextpuyeckoro Toka. 3akon Jixoyns—Jlena.  MomHOCTS
AJIEKTPUYECKOTr0 TOKA.

DNEKTPOJBIKYIIAs CHla M BHYTpeHHee COMPOTHUBIIEHHE MCTOYHHKA TOKA.
3akon Oma Ju1st 10MHOI (3aMKHYTOIH) dnexTpuueckon nenu. Kopotkoe 3ambikanie.

ONeKTPOHHASl ~ MPOBOAMMOCTH  TBEPABIX  METAJIOB. 3aBUCUMOCTH
CONPOTHBIICHUS METAJIIIOB OT TemmnepaTypbl. CBEpXIIPOBOAUMOCTb.

OneKTpHYecKuii ToK B Bakyyme. CBoiicTBa 3JIEKTPOHHBIX MYYKOB.

ITonynpoBoauuky. CobcTBeHHas M TIpUMECHAas  MPOBOAMMOCTb
nosyrpoBoaHuKoB. CBoicTBa p—n-nepexoza. [Tomynposoxuukossie pUOOPBI.

OnexTpuveckuii  TOK B  pacTBOpax W pacruiaBax — 3JeKTPOJIMTOB.
DIEKTPONHTHYECKAS NUCCOLMALIHA. DIEKTPOIH3.



Onexktpudeckuii TOK B razax. CaMOCTOSTENbHBIH K HECaMOCTOSTENbHBIH
paspsn. Monuus. [Tnaszma.

TexHuveckne ycTpolicTBa W mHpakTHuYeckoe NpHMEHEHHEe: aMIepMerp,
BOJIBTMETP, pEOCTaT, HMCTOYHHKH TOKA, 3JeKTPOHArpeBaTelbHbIe npubopHI,
BJIEKTPOOCBETUTENBHBIE IIPHOOPBI, TEPMOMETP CONPOTHBIIEHHMS, BaKyyMHBIH HOZ,
TEPMHUCTOPBI U (HOTOPE3UCTOPBI, IOy TIPOBOJHUKOBBIH JAUOJI, rajIbBaHUKA.

Lemonempayuu

M3mMepeHue cHilbl TOKa U HaNpsKeHHs.

3aBUCUMOCTH CONMPOTHUBIICHHUS LUHIMHAPHYECKUX MPOBOJHHKOB OT JJTHHBI,
TIOIIa M MTONEePEYHOro CEYEeHMs U MaTepHana.

CMeruanHoe coe/lHHEHHEe MPOBOJHUKOB.

[Ipsmoe u3Mepenue SNICKTPOABHKYIIEH cuibl. KopoTkoe 3ambikanHue
FaJIbBAHHYECKOTO SJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHBIIEHHS.

3aBHCHMOCTB COMPOTHBIIEHUS METAILIOB OT TeMIIepaTypHI.

[IpoBOAMMOCTE 31€KTPOIHTOB.

MckpoBoii paspsia u npoBoaRMOCTE BO3/1yXa.

OnHOCTOPOHHSIS POBOAMMOCTE IHOIA.

Vuenuueckuii sxcnepumenm, nabopamopnwvie pabomei

M3y4enue cMemanHoro coeuHeHus PE3UCTOPOB.

M3Mepenne aneKTpoiBIKYILeH CHIIbI HCTOYHMKA TOKA U ero BHYTPEHHET0
CONPOTHUBIICHHUS.

Ha6mozenue snexrponusa.

Mexnpeavernnie cBsizu

Msyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 knacce ocymectBasiercs ¢
YYETOM COZEPXKATEIbHBIX MEXIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH,
OHOJIOrMH, XHMUH, reorpaduu U TEXHOIOIHH.

Medicnpeomemneie nonsmus, csszannble C M3y4eHHEM METOJOB HAy4YHOI'O
TOSHAHMA: ABJICHHE, HAYYHBIM (DaKT, rurnoresa, (usMyeckas BelHYHHA, 3aKOH,
TEOpHsl, HAOIIOIEHHE, SKCTIEPHMEHT, MOJIeTHPOBAHHE, MOJIeJIb, U3MEPEHHE.

Mamemamuka: pelieHne cucCTeMBI YPaBHeHHWH, JMHeWHas (yHKLus,
napabona, runep6ona, ux rpaduKH U CBOMCTBA, TPUIOHOMETpHYECKHe (DYHKLIHU:
CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO,
BEKTOPBI H HX MPOCKLIMK HA OCH KOOP/MHAT, CI0)KEHHE BEKTOPOB.

bBuonozus: MexaHuueckoe IBHIKEHHE B SKUBOI npupone, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB (BHIbI TEIIoNepe/1avu, TEIIOBOe PaBHOBECHE),
SJIEKTPUYECKHUE SBIICHHs B )KMBOM MPUPOJIE.

Xumus.: IMCKpEeTHOE CTPOEHHE BellecTsa, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAst Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TeJ, IKHAKOCTEH 1 rasos,



S/ICKTPUYECKHE  CBOMCTBA  METANIOB,  3JIEKTPOTHTHYECKAS JHACCOLMaLIuS,
rajibBaHuKa.

l'eocpaghus. BnaxxHocTh Bo3yxa, BETPbI, 0apoOMeTp, TepMOMETD.

Texnonozus: mpeoOpa3oBaHMe IBHKEHHIl ¢ HCIIONB30BAHHEM MEXaHU3MOB,
YY€T TPEHUS B TEXHHKE, MOAUIMIHMKH, HCIOJIb30BAHHE 3aKOHA COXpaHeHHUs
HMITyJibCa B TeXHHKe (pakeTa, BOAOMET M Jpyrue), ABMIaTeb BHYTPEHHETro
Cropanus, naposas TypOuHa, GBITOBOM XOJIOJUIBHHUK, KOHJIUITUOHEP, TeXHOJIOIUH
[IOMYyYCHHUS COBPEMEHHBIX MAaTepualloB, B TOM YHCJe HaHOMaTepuasaoB, W
HAaHOTEXHOJIOIHH, 3JIEKTPOCTATUUECKAs 3allUTa, 3a3eMJICHUE 3NIeKTPOnpUOOpOB,
KCepoKc, CTPYUHBIH IIPUHTED, 3JI€KTpOHArpeBaTe/IbHbIE pUOOPBHI,
9JIEKTPOOCBETUTE IbHBIE TPUOOPEI, ralbBAHUKA.



[IJIAHAPYEMBIE PE3YJIbTATBI OCBOEHHUSI ITPOIPAMMBI 11(0)
PU3UKE HA YPOBHE CPEJHEI'O OBILIEIO OBPA3OBAHMS

OcBoenue yueGHoro npexmera «®Dusukay Ha YPOBHE cpefHero ooiuero
00pa3oBaHus (6a30BbIi yPOBEHb) JOKHO OGECTIEUHTh TOCTHIKEHME CIIEYIOIIHX
JTAYHOCTHBIX, METAPEAMETHBIX M IIPEAMETHBIX 00Pa30BaTENbHBIX PE3yIILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3ybTaThl OCBOEHHMS yaeGHOro npeamera « PU3uKay JOJKHbI
OTp&Xarh TOTOBHOCTE M  CNOCOOHOCTh OOYHAIOIUXCS PYKOBOACTBOBATHCS
C(hOPMUPOBAHHOW BHYTpeHHEHl TMO3uIIUei] JUYHOCTH, CHCTEMOM [EHHOCTHBIX
OPUEHTALMH, IIO3UTHBHBIX  BHYTPEHHHUX  yOEeKIEHMIl, COOTBETCTBYIOIIUX
TPAlMILIMOHHBIM LIEHHOCTSIM POCCHHCKOrO OOINeCTBa, paclIMpeHHe >KU3HEHHOTO
OMbITA U OTIbITA ACATENbHOCTH B NPOLECCE Pealu3allid OCHOBHBIX HAIpaBIEHMUI
BOCITUTATEJIbHON AEATENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxnaanckoro BocnuTanus:

C(hOPMHPOBAHHOCTH TPAKAAHCKON MO3HIUH 00y4arolerocs Kak akTHBHOIO H
OTBETCTBEHHOTI'O YJIEeHa POCCHICKOro 00I1eCTBa;

[IPHHATHE  TPAJAMLUMOHHBIX  OOLIEYENIOBEYECKHX I'YMAaHHCTHYECKHX U
J€MOKpaTHYECKUX [[EHHOCTEH;

TOTOBHOCTL BECTH COBMECTHYIO NESTEJbHOCTh B MHTEPECAX IPAXKIAHCKOrO
00LIIeCTBa, y4aCTBOBATH B CAMOYIIPABIICHHH B 00pa3oBaTeIbHOM OpraHU3alHH;

YMEHHE B3aUMOJICHCTBOBATE C COLMANBHBIMA MHCTUTYTAMH B COOTBETCTBHH C
UX (QYHKLIUSIMH W Ha3HAYCHUEM;

POTOBHOCTb K TYMaHUTApPHOW M BOJIOHTEPCKOM JI€SATENEHOCTH;

2) NaTPHOTHYECKOIr0 BOCIHTAHHSI:

c(OpMUPOBAHHOCTE POCCUHCKOM IpaXkIaHCKOi UICHTUYHOCTH, IaTPUOTHU3MA;

LICHHOCTHOC OTHOLUEHHWE K TIOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM
POCCHHCKHX y4E€HBIX B 0011aCTH DU3MKH U TeXHHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCHHTAHHS:

C(OpPMUPOBAHHOCTE HPABCTBEHHOTO CO3HAHHS, STHIECKOTO ITOBEACHUS;

CMIOCOOHOCTh OLEHMBATh CHTYAlMIO M NPUHHMATH OCO3HAHHBIE peleHus,
OPHEHTHPYACk Ha MOpAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJE B
JACSATEJIBHOCTH YYEHOTI0;

OCO3HaHHE JINMHOTO BKJIa/la B IIOCTPOEHHE YCTOHYHUBOrO Gy ayIIero;

4) 5CTeTHYECKOro BOCIIHTAHHS:

ICTETUHECKOE OTHOLICHHE K MUPY, BKIIIOYas 3CTETHKY HAYYHOIO TBOPYECTBA,
npucyniero puznyeckoii Hayke;

S) TpyaoBoro BocnuTanus:



MHTEpEC K pasiM4HbIM cepam podeccHoHaNbLHOIN JAESATETbHOCTH, B TOM
HHCIIC CBA3AHHBIM C (PU3MKOH U TEXHUKOI, yMeHHe COBEpLIATh OCO3HAHHBIN BBIGOP
Oynyweit npodeccuu u peasn3oBbiBaTh COOCTBEHHbIE )XH3HEHHbIE ILIAHbI:

FOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHHUIO U caMo00pa30BaHMIO B 00J1aCTH
(H3MKK HA POTSKEHUH BCeil JKU3HH:

6) 5K0/I0rHYeCKOro BoCHTAHMS:

C(OPMHPOBAHHOCTE  KOJOTHYECKOI KYJBTYPBI, OCO3HaHHE TIJ100aIBLHOIO
XapakTepa 3KOJIOrH4eCKHX Mpobiiem;

TITAHHPOBAHHE U OCYILIECTBICHUE NEHCTBHIT B OKpYsKaromeii CpeJie Ha OCHOBe
3HAHHS LeNIeH yCTOYMBOrO Pa3BHTHS YeI0BEYeCTRA;

PacClIMpEeHUEe OnbITa JAESATENBHOCTH 3KOIOrMYeCKOl HaNpaB/IEeHHOCTH Ha
OCHOBE UMEIOLLUXCS 3HAHUH 10 Pu3uKe;

7) UEHHOCTH HAYYHOI0 MO3HAHHS:

chopMHPOBAHHOCTE MHPOBO33pCHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pasBHTHsI (DM3HYECKON HAYKH;

OCO3HaHHME LCHHOCTH HAay4YHOH JesSTEJIBHOCTH, TOTOBHOCTL B npouecce
H3y4eHHsl PU3NKH OCYILECTBIISATh [IPOCKTHYIO U HCCIIEIOBATENILCKYIO AeATEIbHOCTD
HWHJMBU/YalIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

[lo3naBaTebHbIe yHHBEPCAIbHBIE YueOHbIE 1eiicTRIS
basoBble joruueckue neiicreus:
CaMOCTOSITENIbHO  opMynupoBaTh | aKTyaJu3upoBaTh  Npobliemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
ONPEACTATL LU NeATeNbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH KX
JNOCTHXKEHHS;
BBISIBJIATL  3aKOHOMEPHOCTH M [POTHBOPEYHs B paccMaTpuBaeMbIX
bu3HUeCcKUX SBIEHHSX;
pa3pabaThiBaTh IVIAH pelIeHHs MPOGIeMbl ¢ Yy4€TOM aHanW3a WMEIOIINXCH
MaTepHabHBIX H HEMaTepHalIbHBIX PECYPCOB;
BHOCHTb KOPPEKTUBBI B I€ATENIBHOCTD, OLIEHUBAThH COOTBETCTRBHE pe3ybTaToB
L€JIAIM, OLICHHBATh PUCKH TIOC/IE/ICTBHI JESTEIbHOCTH;
KOOPZIMHHPOBATE U BBITIONHSATL paboTy B yCIOBHSIX peanbHOro, BUPTYaJIbHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;
Pa3BUBaTh KpEaTHBHOE MBILIJIEHUE TP PElIeHHH KHU3HEHHBIX npobem.
ba3zosbie HecenoBaTenbekue neiicTas:
BJIaZIeTh HAYYHOH TePMHHOIIOTHEH, KIFOYEBLIMH MOHSTHAMH M METOAaMH
¢usnyeckoit Hayku;



BIIaJICTh HABBIKAMH y4eOHO-HUCCIIEI0BATENBCKON U MPOEKTHOM e TeIbHOCTH
B 0071acTH (DM3UKH, CIIOCOGHOCTBIO M FOTOBHOCTBIO K CaMOCTOSITENILHOMY MTOKCKY
METO/I0B PCILICHHs 33/1a4 (PH3HYECKOTO CONECPKAHHUS, MPUMEHEHHIO PA3THUHbBIX
METOJIOB [TO3HAHUS;

BIafCTh BHIAMH J€ATEJBHOCTH [0 MOJYYEHHIO HOBOTO 3HAHHUS, €ro
HHTEPIpPETALuH, NPeoOpas’oBaHUI0 M TNPUMEHEHHIO B PasIMYHbIX yueOHBIX
CHTYaLMsX, B TOM YHCJIE [IPH CO3/1aHUH y4eOHBIX POEKTOB B 06,1aCTH DH3HKH;

BBUIBJIATE  MPUYMHHO-C/IEACTBEHHBIC CBS3M M aKTyalM3HpOBaTh 3ajady,
BBIIBUI'aTh FHIOTE3Y €€ PELLICHHMS, HAXOAUTh apryMEHTBI UTS 10KA3aTeIbCTBA CBOMX
YTBEPXKJICHUH, 3aJ1aBaTh NapaMeTPbl U KPUTEPHH PELICHMUS;

dHAM3UpOBATh  MONYYEHHBIE B XOAE PpEIICHHS 3aJaud  pe3yJbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTH, MPOrHO3MPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMyJHpPOBaTh COGCTBEHHBIE 3a7aYM B oOpa3oBareIbHO
ACATENLHOCTH, B TOM YHCJIE TIPH H3yYeHHH (DH3UKH;

AaBaTh OLCHKY HOBBIM CHTYaLMsIM, OLEHUBATH IIPUOOPETEHHBIN OIbIT;

YMETb IEPCHOCHTh 3HAHMS MO (U3MKE B MPAKTHYECKYI0 OBNACTS
KHU3HEJATENIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUSI M3 PAa3HBIX MIPEAMETHBIX 06IaCTei;

BBIIBUTATh HOBBIC HIIEH, NIPE/IaraTh OPUTHHATBHBIE TOAXO/BI H PEIIeHHS;

CTaBUTh NPOONIEMbI H 33/1a4H, JOMYCKAIOLHE ATbTEPHATHBHBIE PELIEHHS.

Pabora ¢ uudopmanmueii:

BJIaJIeTh HaBBIKAMM MOJTYYEHHS HHOOPMAIMK (PU3HUECKOTO CONEPIKAHUS M3
HCTOYHHUKOB pA3HBIX THIOB, CAMOCTOSTENBHO OCYIUECTBIATH MOMCK, AHANM3,
CHCTEMATHU3ALMIO W HHTEPHPETALHIO WHODOPMALUKM PAa3THYHBIX BHIOB M (hopm
NPeCTaBIICHHS;

OLICHUBATh I0OCTOBEPHOCTH HH(MOPMAIHH;

HCMONB30BaTh  CPEACTBA  MH(MOPMALMOHHBIX M  KOMMYHHKALIHOHHBIX
TEXHOJIOTHH B PELICHHH KOTHUTHBHBIX, KOMMYHMKATHBHBIX W OPraHH3alHOHHbIX
3aj1a4 ¢ cobmoieHieM TpeGOBaHMI IPrOHOMUKH, TEXHHKH Ge3011aCHOCTH, TUTHEHBI,
peCcypcocOepexkenns, NpaBoOBBIX H OTHYECKMX HOPM, HOPM HH()OPMaIIHOHHOM
Oe30macHOCTH;

CO31aBaTh TEKCTBI (PH3MYECKOTO COAEPKAHHSA B PAIHUYHBIX dopmarax ¢
Y4ETOM HasHaYeHHsl HHPOPMAIIMH U LeJIeBOii ayIHTOPHH, BEIGHpas ONTHUMAJIbHYIO
(bopMy mpe/icTaBlIeHUs ¥ BU3YyaITH3ALIUH,

KomMmyHuKaTHBHbBIE yHHBepcaabHbIe yaeOHbIe AelcTRHS:
OCYLUECTBATH OOLICHHE HA YPOKaX (M3UKH U BO BHE-YPOUHOM JesTeNbHOCTH:
pacnosHaBaTh NPEANOCHUIKH  KOH(MIHKTHBIX CHTyallWii ©W  CMATYaTh
KOH(JTHKTEI;



Pa3sBEPHYTO W JIOTMYHO M3J1araTh CBOKO TOYKY 3pEHHsI C HCIIONb30BAHHEM
A3BIKOBBIX CPEJICTB;

[TOHMUMAaTh U HCHOJIB30BaTh MPEUMYIIECTBA KOMaHIHOU U UHJIMBU1Y JTBHOM
paboThI;

BbIOUpATH TEMaTHKy ¥ METOIbl COBMECTHBIX IEHCTBHIA C y48TOM 06IIMX
MHTEPECOB, U BO3MOXKHOCTEH Ka)KIOTo YieHa KOJIeKTHBA;

[[PUHAMATE ~ LeJIM  COBMECTHOH  J€ATeNbHOCTH, OpraHH30BHIBATH W
KOOPIWHUPOBATh MAEHCTBHS MO €€ IOCTHIKEHWIO: COCTABINTH IJIAH JICHCTBHH,
pacrpelenaTh polM ¢ y4€TOM MHEHHH y4YacTHHKOB, 00CyX1aTh pe3ynbTaThl
COBMECTHOM paboThI;

OLCHMBATb Ka9€CTBO CBOETO BKJIA/a M KaXJ0Ir0 yUaCTHUKA KOMaHIbI B OO
PEe3yJIbTAT 110 pa3pabOTaHHBIM KPUTEPHSM;

[Ipe/ylarate HOBBIC IIPOEKTHI, OLEHHBATh HAEH C MO3ULIUH HOBH3HBI,
OPHTHHAJIBHOCTH, IIPAKTHYECKOM 3HAYMMOCTH;

OCYHIECTBIATE TIO3UTUBHOE CTpPAaTerHYecKOe [OBEIEHHE B Pa3IuYHBIX
CUTyallHsX, POSBIISTE TBOPUECTBO U BOOOpakkeHUe, ObITh MHHIIHATHBHBIM.

PeryisTuBHbIe yHHBepcaibHbIE yYeOHbIe NelicTBHS
Camoopranuszanus:

CAMOCTOSTEJIBHO OCYIIECTBIATH TO3HABATENBHYIO NESTEILHOCTh B 00JIACTH
OU3HKH M aCTPOHOMHH, BBIABIATH MPOGIEMBI, CTABHTH W bopmynuposats
COOCTBEHHBIE 3a/1a4M;

CaMOCTOSITCJIBHO COCTAaBNIATH IJIAH PELICHUS PAaCYSTHBIX W KAYeCTBEHHBIX
3ajad, IUIaH BBITIONHEHHS IPAKTHYECKON paboThl ¢ y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BOBMOXKHOCTEH M MPeAOYTeHH il

JaBaTh OLEHKY HOBBIM CHTYALIUSIM;

PACIIMPSTE PAMKH y4eOHOro peiMeTa Ha OCHOBE JIMYHBIX TPeA0YTEHHUIA:

lenaTh  OCO3HAHHBIH BBIOOp, apryMeHTHpOBaTh ero, Oparh Ha cebs
OTBETCTBEHHOCTb 3a PelIeHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CrOCoOCTBOBATH (DOPMHUPOBAHUIO ¥ TPOSBICHHIO SPYAHIHH B 0GIACTH
(hH3HKH, OCTOSHHO ITOBBILIATH CBOI 06pa30BaTeNbHbI 1 KYJIBTYPHBIH ypPOBEHB.

CamMOKOHTPO/Ib, SMOLHOHANBLHBIN HHTE/LICKT:

AaBaTh OLECHKY HOBBIM CHTyallHsM, BHOCHTH KOPPEKTHBBI B J€STEIbHOCTS,
OLIEHHBATh COOTBETCTBUE PE3YyJILTATOB LIE/ISM; :

BIIaJICTb ~ HaBbIKAMHM  [MO3HABATEJIbHOM  pe(IekcHMM Kak  OCO3HAHHS
COBEPILIAEMbIX JEHCTBUH W MBICIMTENBHBIX [IPOLECCOB, HX PE3yIbTATOB H
OCHOBaHMUM;

MCIIONE30BaTh MPUEMBI PEQIIEKCHU /I OLEHKH CHTYALUH, BHIGOpA BEPHOTO
peLleHus;



YMETh OLCHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATH pEIEHHsS [0 WX
CHUXKEHHUIO;

NPUHUMATL MOTHBBl M apryMeHTBbl JpYyIMX IpH aHalli3e pe3yJbTaTOB
NesITeNIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsI CBOU HEIOCTATKH U JOCTOMHCTBA,

MPUHAMATL MOTHBBl M apryMEeHTBl JpPYTMX IPU aHalHM3€ pe3yIbTaToB
NesTeTbHOCTH;

IIPU3HABATH CBOE IIPABO U IIPaBO JAPYIHX Ha OLIUOKH.

B nponecce nocTikenus IMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHMS IPOrPaMMBI [10
(usvKe 111 ypOBHS CcpefHero ofwiero o6pa3oBaHHS y oOy4aroumxcs
COBEPILEHCTBYETCS SMOLIMOHAJIbHBIN HHTEIJIEKT, Ipenosararo i
C(OPMHUPOBAHHOCTE:

CaMOCO3HaHMS, BKITIOYAIOIIEr0 ClIOCOOHOCTh MOHUMATE CBO& SMOIMOHAIBHOE
COCTOSIHHE, BU/ETH HAIPABJICHUS Pa3BUTHs COOCTBEHHON SMOLMOHAIBLHOM chephl,
OBITH YBEPEHHBIM B cele;

CaMOpery/IMpoBaHus, BKJIIOYAIOIIETO0 CaMOKOHTPOJIb, yYMEHHE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHE, CINOCOOHOCTH AaJanTHpPOBAaThCS K
SMOLMOHANILHBIM U3MEHEHHSAM M MPOSIBISAT THOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMH, BKJIIOYAIOIIEH CTpeMIIEHHEe K JOCTIKEHHUIO LIeTH U
ycnexy, ONTHMHU3M, HHULHATHBHOCTb, YMEHHE JIeMCTBOBATh HCXOJsS W3 CBOUX
BO3MOKHOCTEMH;

SMIIATUH, BKIIOYAKOLIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSHHE
APYTHX, YYHUTBIBaTh €r0 MpPH OCYLIECTBJICHUH OOIIEHHS, CHOCOOHOCTHh K
COYYBCTBHIO U COIIEPEKHBAHHIO;

COLMABHBIX HABBIKOB, BKITFOUYAKOIIHMX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHHUS
C IpYTUMH JIIOZBMH, 3a00THTBCS, IPOSBIISTH HHTEPEC U paspeluaTh KOHGIUKTHL.

INPEJAMETHBIE PE3YJbTATHI

K xoHity 06yuenus B 10 Ki1acce peiMeTHEIE pe3yTbTaThl Ha 6a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y 0OYUArOMIMXCS YMEHUIL:

AEMOHCTPHPOBATh HAa NpHMepax pojb ¥ MeCTO (U3UKH B (OPMHPOBAHHH
COBPEMEHHOH HAyYHOW KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHOH TEXHHKH H
TEXHOJIOTUH, B IIPAKTHYECKOM NesITeIbHOCTH JIIOACH;

YYUTBIBaTh TIPAaHULBl TPUMEHEHHMS M3YYEHHBIX (HU3HYECKHX MOJENICH:
MaTepHaibHas TOUKa, HHepLHAbHAs CUCTEMA OTCYETA, aOCONIFOTHO TBEPIOE TEJIO,
HJlealbHbIM ra3, MOAEIN CTPOEHHS ra30B, KUIKOCTEH U TBEPIABIX TEJ, TOYSUHBIN
SIEKTPHUYECKUH 3apsi/l IIPH PelIeHHH HU3HYECKUX 3a/1aY;

pacrosHaBaTh (GHU3HYECKHe ABJIEHUS (MTPOLECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KMHETHYECKOH TEOPHHM CTPOEHMs BelecTBa U
SJIEKTPOIMHAMHUKH: pABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHEHHOE ABUKEHHE,



CBOOOJHOE MajieHHe Tejl, ABHXEHUE M0 OKPYXHOCTH, WUHEPLUsI, B3aUMOJICHCTBHE
Tel, Aupdy3us, 6POYHOBCKOE [BUIKEHHE, CTPOCHHE KHIKOCTEH TBEPIBIX TeI,
M3MEHeHHe O00Bb&Ma Tes NpH HarpeBaHUU (OXJIAXKIEHHH), TEIIOBOE paBHOBecue,
HCIIApCHUC, KOHAEHCAllMsl, IUIABJIEHHE, KPUCTAJUTM3AIMs, KHIIEHUE, BIAXKHOCTb
BO3/lyXa, TOBBIIICHHE [ABICHHUA Ta3a IpPH €ro HarpeBaHWM B 3aKPHITOM COCYJE,
CBA3h MEX/y MapamMeTpamMu COCTOSHHUS ra3a B M30IIpoLeccax, JIeKTpU3aLHs Tell,
B3aUMOJIEUCTBHE 3apsIJIOB;

OIMCHIBATE MEXAHUYECKOEe IBHXKEHME, MCHONB3ys (DU3NYECKHE BETUUYHUHBI:
KoopaMHaTa, MyTh, MNEPEMEIleHHe, CKOPOCTb, YCKOPeHHe, Macca Tena, CHIa,
HMITyJIbC TeJId, KHHETUYECKas SHEprusi, NMOTEHLHAIbHAs SHEPrus, MeXaHHYecKas
pabora, MexaHH4eckas MOIUHOCTb; I[PH OMNUCAHHUH NPaBHJIBHO TPaKTOBAaTh
(U3MYECKHil CMBICI HCIONB3YeMBIX BENHYMH, MX O0GO3HAYEHHS M € AMHHIIBI,
HAaXOJUTh (POPMYJIbI, CBA3BIBAIOLIHE AAHHYIO (GU3MUECKYIO BEJIMYUHY C JPYTHMH
BEJIMYUHAMU;

OINHCBIBATE H3Yy4YEHHBIC TEIUIOBbIE CBOWCTBA Tel H TEILUIOBBIE SIBIICHHS,
MCTIONB3ys (DU3MYECKHe BEIWYHMHBI: JaBIeHHE rasa, TEMIlepaTypa, CpexHss
KHHCTHYECKasi SHEPIUsl Xa0TUIECKOTo IBMIKEHHs MONEKYJ, CpeAHeKBaApaTHYHAs
CKOpOCTB MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHss SHeprus, pabora rasa,
KO3 (GULMEHT TIONe3HOro NeHCTBUS TEIUIOBOrO BUIATEIS: IIpU ONHUCAaHUU
MPaBUJIbHO TPaKTOBaTh (PU3UYECKMH CMBICH HCIONB3YEMbIX BEMYHH, MX
0003HaYeHHs ¥ eIUHHLB], HAXOAUTh (DOPMYIIBI, CBI3BIBAIOLIHE TaHHYIO
(GHU3MYIECKyIO BeJHYMHY C APYTUMH BEITHYUHAM:

OMNHCBIBATH H3yYCHHbIE SEKTPHYECKHE CBOWCTBA BEILECTBA U JJIEKTPHYECKHe
sIBIICHHS (IIPOLIECCHI), UCTIONB3Ys (DM3MUECKHE BETHUHHBI: DJICKTPUYECKHI 3apsi],
JNICKTPHYECKOE MOJIe, HANIPSHKEHHOCTD 10715, MOTEHLMAN, PA3HOCTh MOTEHLHAIIOB;
IpY  ONHCAHWH [PABUIIBHO TPAKTOBAaTh (MU3MYECKUH CMBICI HCIOMB3YeMbIX
BEJIMYMH, UX OOO3HAYEHMs M EIMHHLEI, YKa3blBaThb (OPMYJIBL, CBI3BIBAIOIIHE
JIAaHHYIO (QPU3UYECKYIO BETMYHUHY C APYTUMH BETHUHHAMY;

aHATM3MPOBATh (PU3HYECKUE MPOLECCH U SBICHHS, MCTIONb3Ys (H3HYECKUe
3aKOHBI U NPUHIHIILL: 3aKOH BCeMUPHOro Tsrotenus, I, IT u III 3akonsl HetoToHa,
3dKOH COXpaHCHHS MEXaHHYECKOH OSHEpPruH, 3aKOH COXPaHEHHs HMIIyIIbCa,
NPUHIATT  CYNEPHO3HIUN CUJI, NPUHLMII PAaBHONPABUS HHEPLHUATBHBIX CHCTEM
OTCYETA, MOJIEKYJSPHO-KHHETHYECKYI0O TEOPHIO CTPOEHHS BEIEeCTBA, Ta30BbIE
3aKOHBI, CBA3b CPEJIHEH KMHETHYECKON SHEPIUM TeIUIOBOTO JBHXKEHHS MOIEKYI C
abCOIIOTHOH TeMIepaTypoi, NepBbIi 3aKOH TePMOIMHAMKUKH, 3aKOH COXpaHeHHUsI
JJICKTPUIECKOTO 3apsfia, 3akoH Kymona, mpu 3ToM pasmmuate croBecHYO
(opMyTMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe BBIPAXEHHE H YCJIOBHS (TpaHMIIbI,
00J1acTH) NPUMEHHMOCTH;



OOBSACHSATH OCHOBHbIE TIPUHLIUIIBI J€HCTBHS MALIIKH, MPUOOPOB U TEXHHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS WX OGE30MaCHOr0 WCMOJIB30BAHMS B ITIOBCEJHEBHOM
)KU3HU;

BBIMOJIHATE 3KCIIEPUMEHTBl [0 HCCIIEOBAHUIO (U3WYECKUX SBICHHH M
TIPOLIECCOB € HCIONB30BAHUEM MPSMBIX, W KOCBEHHBIX HM3MEPEHHH, MpPH 3TOM
(hopmynEpoOBaTh MpobeMy/3aady U TUIOTe3y Y4eGHOro 3KCNEPUMEHTA, COOUpPATh
YCTaHOBKY U3 NPE/JIOKEHHOr0 000pyJ0BaHHS, IPOBOIUTE OTIBIT U (opMyTHpOBaTH
BBIBO/IBI;

OCYIIECTBIIATL NPSMBIC H KOCBEHHbIC H3MEPEHHs (U3NYECKHX BEJIHYHH, P
3TOM BBIOMpPATh ONTHMAJbHBIA COCOO M3MEPEHMS! M HCIONB30BATh H3BECTHLIE
METO/Ibl OLICHKHU IOIPELIHOCTEH H3MEPEHHIA;

UCCIeIOBATh  3aBUCHUMOCTH  MEXJY (U3HYECKUMH  BeMYHHAMH ¢
HCIOJIP30BAHHEM MPSMBIX M3MEPEHHH, NPHU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(pUKCHUpOBATH pe3yNbTaThl [OJYYEHHON 3aBHCHMOCTH (usnyecknux BeNIUUKH B BHIE
TabJIHLl U rpaUKOB, TeIaTh BEIBOIBI MO Pe3yIbTaTaM HCCJIEI0BaHuUs,

COOMIOaTh MpaBuaa 6e30MaCHOro Tpyaa MpH NIPOBEJIEHUHN UCCJIEIOBAaHNUN B
paMKax y4eOHOro sKCHepHMeHTa, Y4eOHO-HCCIeN0BaTeNbCKON | IIPOEKTHOM
ACATETLHOCTH C HCIIOJNB30BAHUEM HM3MEPHTENbHBIX YCTPOHCTB M JIaGOpPaTOPHOTo
000opy1oBaHuS;

peliaTe pacuy€THple 3aJa4d C SBHO 3aJaHHOW (H3UYECKOH MOMIEIbIO,
UCIIOJIb3ysl GU3MUECKHe 3aKOHBI M MPHHIIMITBL, Ha OCHOBE aHATH3a YCJIOBUS 3a1a4H
BbIOMpaTh (PU3HYECKYIO MOJENb, BBIAEISATH (usnueckne BenHUHHBI M YOPMYIIBI,
HEOOXOMMMBIE IS €€ pelLIeHHs], POBOAUTH PACUSTHl U OLEHMBATH peasbHOCTh
MIOJIy4€HHOT0 3Ha4Y€HUsl (PU3NYECKOMN BETUUHHBI;

peIlaTh Ka4eCTBECHHbIC 3a/1a491: BLICTPAUBATh JIOTMYECKH HEIIPOTHBOPEUHBYIO
LENo4Ky pacCy)XI€HHH C ONOpPOH Ha H3yYeHHbIEe 3aKOHbBI, 3aKOHOMEPHOCTH W
(H3HYECKHe ABICHUS,

HUCII0JIB30BATE MPU PEIICHNUH y4eOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMALIHOHHBIE
TEXHOJIOTHH JUlsl TIOMCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETALUH U IPEACTaBICHHUS
y4eOHOH ¥ HayyHO-NOMyINSIpHOH MH(OpMarMH, MOJTyY€HHON U3 pa3IMYHBIX
MCTOTHHKOB, KDHTHYECKH aHAITU3UPOBATH I1OTy4aeMyr0 HHPOPMAILHIO;

NIPUBOZIUTE NIPUMEPBI BKJ1aZa POCCHHCKUX M 3apyOekHBIX YUEHBIX-(PU3HKOB B
Pa3BHTHE HAYKHU, 00BSCHEHHE POLIECCOB OKPYKAOIIEr0 MDA, B Pa3sBUTHE TEXHUKH
U TEXHOJIOTHH;

MCTI0JIb30BaTh TEOPETHYECKUE 3HAHUS 110 (DU3HKE B [TOBCEHEBHOW KU3HU IS
obecrieueHns 0e30MacHOCTH IpH OOpAlleHMH C TPHOOPAMH M TeXHHYECKHMH
YCTPOHCTBAMH, ISl COXPAHEHHMS! 310POBbSI M COOIIOEHHS HOPM KOJIOIHYECKOTO
NOBECHHUs B OKpYIKalollei cpee;



paborarb B TIpyMnre C BbINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX pOJEH,
[UIAHKPOBATh DPabOTy TpyMIbl, PALHOHAIBHO pAacCHpeiensTh OOA3aHHOCTH |
TUTAHUPOBATh JEATENIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, aIeKBaTHO OLEHHBATH
BKJIaJl K&X/0r0 U3 YYaCTHMKOB IPYTINBI B pEellIeHHe PaCCMaTPUBAEMOM TIPOOIIEMBL.
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YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MPOIIECCA
JInnus YMK B. A. KacbsiHoBa. @usuka (10-11) (B)

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JJI51 YYUTEJISA

Jlunus YMK B. A. KacesinoBa. ®@u3suka (10-11) (b)

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCHI CETH
UHTEPHET

1. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-

umk-v-a-kasyanova-fizika-10-11-baz predmet-fizika type-

metodicheskoe-posobie/

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

3. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

fizika _umk-liniva-umk-v-a-kasyanova-fizika-10-11-baz type-

razdatochnye-materialy/

4. https://sferum.ru/?p=start

5. https://netschool.edu2?2.info/authorize/
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