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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpUH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIa0OPaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOMKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lene 00ecreynBaeTCsl pelieHneM CIIeIyIoMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOJENbl0, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISETCS PEKOMEHJIOBAaHHBIM, YUUTEIb JEJaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — Hayka o mpupoje. Hayunble MeTOZIbl TTO3HAHMS OKpY:Karomlero mupa. Poiab skCrepuMeHTa U TEOpUU B
MpoIiecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3BHKE.

MopenupoBanue pu3nUEeCKUX SBJICHUHN U mpolieccoB. Hayunbie runotesbl. GuU3nYecKre 3aKOHBI U TCOpUH. [ paHUIIbI
MPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. [[pUHIITT COOTBETCTBUS.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHWE MATepUAIbHOM TOYKH, HX
MPOEKLIMH HAa OCH CUCTEMBI KOOpAUHAT. CI0KEHUE IEPEMELICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJIMWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U TIEPEMEIIEHUS] MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe naBvwkeHue. JIBUKEHHME MATEpUAIbHOW TOYKH IO OKPYXHOCTH C IIOCTOSHHOM MO MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas: CKOpocTh. [lepro u gactota oOpamienus. [leHTpocTpeMuTebHOE YCKOPEHHUE.

TexHn4eckue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: CHUIOMETDP, ABUKEHHUE CHAPSANOB, LEMHBIE U PEMEHHBIC
nepenayvu.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, MIUTIOCTPALAS KHUHEMATUYECKUX XaPAKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue nBmxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBUYKEHUS C LIEJIbIO ONPEIEIIEHNSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLICHUS MEXAY IYTAMH, NMPOWICHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIE PABHBIC MPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yueHnue nBUXKEHUS Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenpbHOCTH | anmiies. [lepBeiil 3akoH HeroToHa. MIHEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MatepuaabHOW TOUYKA. TpeTuid 3aKoH
Hprotona a1t MaTepraibHBIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenus (moxosi, ckoibxenusi, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJbXKEHUS U
cuna TpeHus nmokos. Koadgpumment tpenus. Cuiia CONpOTUBIICHUS TIPU IBUKEHUU TEJIa B dKUJKOCTH WIIH rase.

[TocTtynaTenpHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cunbl. Y ciioBus paBHOBECUS TBEPAOTO TEIA.

TexHn4eckue yCTpOMCTBa U MPAKTUUECKOE MTPUMEHEHHE: TTOIINITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenne cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecoMocTs. Bec Tena npu ycKkOpeHHOM ITOABEME U MTaJICHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUCHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaiuu.

HccnenoBanue yCcioBU paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPALLECHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc mMaTepHallbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAIbHBIX TOYEK. VIMIYyJbC CHUJIBI M U3MEHEHHE HMMITYJIbCca
Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckas s3Heprusi MaTepranibHO TOUYKU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[ToTennmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro aeopMUpOBaHHOM NpyXUHbBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3€MJTH.

[ToreHunanbHbIE U HEMOTEHIMAIbHBIE CUIIbL. CBsA3b PaOOTHl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa M NPaKTUYECKOE MPUMEHEHHE: BOAOMET, KONEDP, PYKUHHBIN MTACTOJIET, IBUKEHHAE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKOW JHEPruy Tejla Ha NPUMEPE PaCTSKEHUs
PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OINBITHOE 000CHOBaHUE. BpOyHOBCKOE JBHIKEHHUE.
Hudbdysus. Xapakrep ABUKEHUS M B3aUMOJICHCTBUS YacTUIl BellecTBa. MoJIeIn CTPOCHHS Ta30B, KUAKOCTEH U TBEPABIX
TeI U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u pasmepsl mosekyn. KomudecTBo BeriecTsa.
[TocTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remmneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOM TEOpUU UACAIBHOIO rasa.
AOcooTHas Temmeparypa Kak Mepa CpeaHell KHHETHYECKOM SHEpPruH TEeIJIOBOrO JBIKEHUS dvacTul] rasza. [llkama
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHne MeHneneeBa—Knaneiipona. 3akon JlanpTroHa. M3ompoueccsl B
UJCAbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BEIIECTBA. ['paduyeckoe MpeACTABICHUE H30IPOLIECCOB: H30TEpMa,
n30x0pa, u300apa.

TexHHYeCcKue yCTpoCcTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBA, PoTorpadun MOJIEKYJI OPraHUYeCKUX COSTMHEHHM.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI MI€alIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenne Macchl BO3yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH OoO0BbEMa KOMHATHI, NABJICHHUS U
TEeMIEPATyphl BO3/lyXa B HEW.



HccnenoBanue 3aBUCUMOCTH MEK]ly IapaMEeTPaMH COCTOSTHUS Pa3peKEHHOT0 rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmoanHaMuueckass cucremMa. BHyTpeHHss] 3HEprus TEPMOJMHAMHYECKOM CHUCTEMbI U CIOCOOBI €€ WM3MEHEHHS.
KonuuectBo TemnoTsl U pabora. BHyTpeHHsIE SHepruss OJHOATOMHOIO HJI€aJbHOTO Ta3a. Buuel Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLMS, W3JIy4€HUE. YelbHas TEIUIOEMKOCTh BemecTBa. KOJIMYECTBO TEIUIOTHI IIPHU
TeIIonepeaaye.

[Tonsitue 06 agnabaTHOM mporiecce. [1epBrIii 3ak0H TepMoauHaMUKH. [IpuMeHeHe IepBOro 3aKOHa TEPMOJTMHAMUKHU
K u3ormpoiieccam. ['padmyeckas uHTepIpeTanus padoThl rasza.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh TPoOLIeCCOB B MPUPO/IE.

TemoBble MamuHbl. [TpuUHIMIIBL 1eMCTBUS TEMIOBBIX MaiuH. [IpeoOpa3oBaHusl HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduument nonesnoro nerctBusi TerioBod Mamuubl. [{ukn KapHo u ero ko3d@UIMEHT MOJIE3HOrO AEUCTBUSL.
DKOJIOrHYecKre MpooOIEeMbI TETIIOIHEPTETUKH.

TexHrUecKue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: IBUTAaTeh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOIMIBHHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

M3mMeHeHne BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3 OYTBUIKK MOJ JCHCTBHEM
CKaToro BO3/yXa, HarpeBaHue 3¢upa B JATYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIHs).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OnsIT M0 a1abaTHOMY PACHTUPEHHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOpaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenue yaeapHOou TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHnmeHcamnus. VMcnapenne u kumenuwe. AOCOTIOTHAS W OTHOCUTEIbHAS BIIAXXHOCTH BO3yXa.
Haceiennsiit nap. Y aenbHas Temiora napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAaBJICHHUS.

Teépnoe Teno. Kpucraimuueckue u amopdHbie Tena. AHU30TPOMNUS CBOWCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.
CoBpeMmenHnblie MmaTepuansl. [InaBnenue u kpuctammsanus. Y ieabHas Teriora rmiasiaeHus. CyonuManms.



VYpaBHeHUE TEIIOBOrO OanaHca.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJIOTHHU
MOJTy4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl M IJIaBICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Pasznea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJIEKTpU3alMsA TeN. DJIEKTPUUYECKUM 3apsad. J(Ba Buaa JJIEKTPUYECKHX 3apAnoB. [IpOBOOHMKM, IHUAIEKTPUKUA M
MTOJTYTIPOBOJHUKH. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHslil 3JIeKTpUUYECKH 3apsl. DnekTpudyeckoe nose. HanpskéHHOCTh
IEKTpUYECKOro noud. [IprHIMI Cynepno3suunum 3JIEKTPUIECKUX TOoNIe. JIMHUM HANIPSKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabota cun snexrpocrarnueckoro noiid. Ilorenuman. Paznocts moreHuuanoB. [IpoBOIHUKM U JAMAIEKTPUKH B
AIEKTPOCTATUYECKOM MoJie. [ludnexkrpuueckast MpOHULAEMOCTbD.

OnextpoémMKocTs. KonaeHcaTop. DNeKTPOEMKOCTh INIOCKOIO KOHJEHCATOPa. DHEPIHs 3apsSKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTporCTBa U NPAKTUYECKOE ITPUMEHEHHUE: IIEKTPOCKOIL, AIEKTPOMETP, DJIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHUE DJIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMUPOBAIHHBIN aIllapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMopnencTBre HaIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOJHUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMAAY IUIACTHUH, PACCTOSHUS MEXIYy HHUMHU U
JTUBJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUYECKOro Toka. McTtounuku Toka. Cuina Toka. I[locToOsHHBIN
TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBICHHE BenlecTBa. IlocnenoBarenpHoe, NapajuIeNIbHOE,
CMEILIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH [xoymns—JleHia. MOITHOCTE JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUJia U BHYTPEHHEE CONMPOTHUBJICHHWE MCTOYHMKA TOKa. 3akoH OMa 1Jisi MOJHOM (3aMKHYTOM)
aneKkTpryecKkon nenu. KopoTkoe 3ampikaHue.

DNEeKTpOHHAsT MPOBOJAMMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTb COMPOTUBJIIEHHS METAIJIOB OT TEMIIEPATYpBhl.
CBepXIIpOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTH MOJYNPOBOAHMKOB. CBoMCTBa pP—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

DNEKTpUYECKU TOK B PACTBOPAX U PACILIABAX JIEKTPOIMTOB. DJIEKTPOJMTHYECKAS TUCCOUUALNS. DIIEKTPOIIH3.

DneKTpudecKuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnaus. [1nazma.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHMKU TOKa,
AIIEKTPOHArpeBaTesibHble TPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIN MO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN THO/, TATbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS MWIMHIPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOLIAJM TONEPEYHOrO CEYEHHUS U
Marepuana.

CMenmaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wu3MepeHue HIEKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHME TrajJbBaHUYECKOIO 3JEMEHTa U OLICHKa
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAVIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3IeKTPOABMXKYILIEH CHIIBI MICTOYHUKA TOKA U €r0 BHYTPEHHEIO CONPOTUBIICHUS.

HaGmronenue snexTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kjacce oOCyIIECTBISETCS € YYETOM  COJEPIKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOIOrHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nonamusi, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAay4dHBbIH (akT,
rUrnoTe3a, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOPHsl, HAOIIOJIEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TUHEHAs QyHKIUs, mapadoia, runepoosia, ux rpauku 1 CBOMCTBA,
TPUTOHOMETpUUYECKHUE (YHKIMH: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHUE B KUBOU mpupoje, 1uddys3us, 0CMOC, TEIIO0OMEH KUBBIX OPraHU3MOB (BH/IbI
TEIJIoNepeaur, TEIMJI0OBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B 5KMBOM MpUpPOIE.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, XUIKOCTEM M Ta30oB, DJIEKTPUYECKHE CBOWCTBA METAIIOB, JJIEKTPOJUTHYECKAS JUCCOLMALINS,
rajbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: nmpeodOpa3oBaHuEe JBUKEHUM C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHUS B TEXHUKE, MOJIIMITHUKH,
MCITOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U JPYTHUE), IBUTaTEIb BHYTPEHHETO CTOPAHMSI,
napoBasi TypOuHa, OBITOBOW XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJOTHUHU IMOJYYCHHUS COBPEMEHHBIX MaTEpHUajoB, B TOM
YlC/ie HAaHOMAaTEpUAIOB, U HAHOTEXHOJIOTUHU, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC,
CTPYHWHBIN IPUHTEP, JIEKTPOHATPEBATEIbHBIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoro npeamera «dusnka» Ha ypoBHE cpeAaHero ooliero oopasoBaHus (0a30BbI YPOBEHb) JHOJIKHO
00eCIeunTh JOCTIKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera « Ou3nka» JOHKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH
0oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO
OOIIeCTBa, paCIIMPEHUE KMU3HEHHOTO OMbITA U OIbITA JACSITEIILHOCTH B MPOLIECCE pean3allid OCHOBHBIX HAMpaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOPMHPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKA OOYYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00111eCTBa;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



TOTOBHOCTb BCCTHU COBMCCTHYIO JCATCIBHOCTbD B HMHTCPCCAX TIPaAKIAHCKOTO O6H_ICCTBa, y4aCTBOBAaTh B

caMOYIIpaBJ€HUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTAaMHU B COOTBETCTBHUH C UX (PYHKIHUSIMU U HA3HAUCHUEM;
TOTOBHOCTb K TYMaHMTAPHOM U BOJIOHTEPCKOU EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON HUICHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JIOCTH)KEHHUSM POCCHMCKUX YUYEHBIX B 00JacTH (PU3UKU U

TCXHHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-

HPaBCTBCHHBLIC HOPMBbI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbBHOCTHU y‘—IéHOFO;

OCO3HaHHE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHE K MUPY, BKIOYask 3CTETHKY HAyYHOI'O TBOPUECTBA, IPUCYILErO (PU3HIECKOM HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K Pa3IMYHBIM cepaM npodhecCHOHAIBHOM IEITENBHOCTH, B TOM YUCIIE CBI3AHHBIM C (DU3UKOM U TEXHHUKOM,

yMEHUE COBEPIIIAaTh OCO3HAHHBIN BHIOOp OynyIiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHMIO B 00J1aCTH (PU3UKU HA TTPOTSHKEHUM BCEH JKU3HMU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTH IKOJOTHIYECKON KYJIbTYpPBI, OCO3HAHHE III00aTFHOTO XapaKTepa IKOJIOTHISCKUX MPoOIIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEHUCTBUN B OKPYXKAIOLIEH CPEAE HA OCHOBE 3HAHUS LIE€JIEW YCTOMYMBOTO Pa3BUTHS

YCJIO0BCUYCCTBA,

paciMpeHue onbITa AeATeIbHOCTH IKOJIOTHYECKON HAMIPABIEHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3HKE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUYECKON HAYKU;



OCO3HaHHE LIEHHOCTH HAYYHOH AESITeIbHOCTH, TOTOBHOCTH B MPOIECCEe U3yUeHUs (PU3UKHU OCYIIECTBISATH TPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaIU3UPOBAThH IPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIISITH TSN AeATEIHPHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTCPUHU UX JOCTIKCHHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHNS B pACCMAaTPUBAEMBIX (PM3NUECKUX SBICHUAX;

pa3pabaThiBaTh IJIaH PEIICHHsS] MPOOJEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAIIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHBBI B JICITEIBHOCTh, OIICHWBATh COOTBETCTBHE pPE3YNbTATOB IIECJSM, OIICHUBATh PHUCKH
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBHUSAX pEAJIbHOr0, BUPTYAJbHOTO W KOMOMHMPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBaTeIbCKHE T CTBUSI:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHusl 3a1ad (PU3UYECKOro COJACpKaHUs, NPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JICATCILHOCTH II0 TOJYYEHHWIO HOBOTO 3HAaHWs, €r0 HWHTEPIpETalud, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIMAX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIIITH TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATH 33J1a4yy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HaXOIUTh
apryMEHTHI JIs I0KAa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,



aHAJTM3UPOBATh TMOJYYEHHbIC B XOJE PEIICHUS 3aJlaud Pe3yIbTaTbl, KPUTUUECKU OIICHUBATh MX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIBHOU IEATEIHLHOCTH, B TOM YHUCJIC MPU N3YICHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KUZHEICATSILHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TOJy4eHUsT HHPopMaruu (U3NYECKOTO COJIEPKAHMUSI M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATH3allUI0 U UHTEPIPETAIMI0O MHPOPMAIIUU PA3IMYHBIX BUIOB U
dbopm npeacTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH MHPOPMAIIUH;

UCIIOJIB30BaTh CPEACTBa HMHQPOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUWA B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPABOBLIX U ATUUECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COJEPKAHMS B Pa3NUYHBIX (QopMarax ¢ ydy€ToM Ha3zHAYeHUS HHPOPMAIUU U
[EJIEBOM ayIUTOpUH, BEIOMpAs ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
OCYIIECTBIIAThH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €S TEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYallUd U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCMOJIb30BAHUEM SI3IKOBBIX CPEJICTB;
MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U MHAUBUIYaIbHOU PaObOTHI;
BBIOMPATH TEMATUKY M METOJIbI COBMECTHBIX JACHCTBUMN C yUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEHN KaXKI0TO YjieHa
KOJUJICKTHBA;



IIPUHAMATh LEJIU COBMECTHOM NIESITEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBHS IO €€ TOCTUKECHUIO:
COCTABJISITh IUIAH JIEWCTBHM, paclpeAesisaTh pOJH C YYETOM MHEHUM yYaCTHHKOB, OOCYXJaTh pEe3yJbTaThl COBMECTHOMU
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaKJIOr0 y4YacTHMKA KOMAaHJIbl B OOIIMH pe3yapTaT MO pPa3pabOTaHHBIM
KpUTEPUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UEU C ITO3UIIMU HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh ITO3UTUBHOE CTPATETMYECKOE IOBEIAEHUE B PA3JIMYHBIX CUTYalUAX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsitTuBHbIEe YHUBEpPCaJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranusauus:
CaMOCTOSATENILHO OCYIIECTBIIATh IMO3HABATEIbHYIO NEATEHOCTh B 00JacTH (PU3MKUM M ACTPOHOMHUHU, BBHISBISATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX MU KAYECTBEHHBIX 3aa4, IJIAH BBINOJHEHUS MPAKTUYECKON
paboTHI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUN;
JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;
pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
criocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSABJICHUIO JIPYIULIHUU B 00JaCTU (PUMKU, MOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LETISM;
BJIaJICTh HaBBIKAMM TO3HABATEIHLHOW pedieKcuM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCITOJIB30BATh IPUEMBI pedIeKCHUU TSI OIIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJU3€E PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTHX HA OMIMOKH.

B mporecce qocTmKeHNS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPaMMBbI IO (PM3UKE JJIT YPOBHS CPETHETO OOIIETO
o0pa3oBaHusl y 00y4YaIOUINXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIUIEKT, MPENoaralomui chopMUpOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAJIBLHOE COCTOSHHUE, BUICTh HAIPaBICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIIOCOOHOCTH aIaNTUPOBATHCSA K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTUKEHUIO LIEJU U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHE JIEMCTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh TOHMMATh 5SMOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTBIBAaTh €ro Mpu
OCYUIECTBJICHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUSI C APYTUMHU JIIOJAbMHU, 3a00TUTHCH,
MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kJacce TmpeaMeTHBIe pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPaX PoJib U MeCTO (U3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI MHUpA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN ACATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHECHUS N3YYEHHBIX (PU3MUECKUX MOJIENeH: MaTepralibHas TOYKa, MHEpIHaIbHAs CHCTeMa
oTrcuéra, aOCOIIOTHO TBEPIOE TEIO0, MACAIBHBIM Ta3, MOJCIN CTPOSHHUS Ta30B, JKHIKOCTEH M TBEPABIX TEJ, TOUYCUHBIMA
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3aj1ay;



pacrmo3HaBaTh (U3UYECKUE SBICHHS (TIPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-
KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA W JJICKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEIHOE
JBIDKEHWE, CBOOOTHOE MAaICHUE TEJl, IBI)KCHHE 110 OKPY>KHOCTH, HHEPIINS, B3auMoaecTBue Tei, muddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHME >KHJIKOCTEM M TBEPABIX TEJ, U3MEHEHHE OOBhEMa TeNl MPU HarpeBaHUU (OXJAXKIACHHH), TEIJIOBOE
paBHOBEcHE, HCIIapeHUe, KOHJICHCAIUs, IUIABJICHHME, KpUCTAJUIM3allks, KHUIEHHUE, BJIAXKHOCTh BO3JlyXa, IOBBLIIICHUE
JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpaMH COCTOSIHUS Tra3a B M30IPOIlEcCax,
AIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPSI0B;

OMKCHIBATh MEXAHUYECKOE JIBIDKCHHE, HUCIOJIb3ys (U3MYECKUe BEIUYMHBI: KOOpJWHATA, IyTh, IEpEMEIEHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC TeJla, KHHETUYECKasi SHEPIUsl, MOTCHINAIbHAs YHEPTUSI, MEXaHUUYECKas
paboTta, MexaHWYeCcKas MOILTHOCTh; MIPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOIb3YEMbIX BEJIIMYUH,
UX O00O3HAYEHUS W EIUHUIIBI, HAXOAUTh (QOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMU;

OIMKCHIBATh N3YUCHHBIC TETJIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHHUS, UCTIOJIb3YsI (DU3UUYECKUE BEIIMUMHBI: JaBJICHUE
rasza, TemIeparypa, CpeIHssl KHUHETHUECKas SHEPTUSl XaOTHUYECKOTIO JABUKEHUSI MOJIEKYJ, CPEAHEKBAApaTUYHAsI CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrus, padbora ra3a, KOA()PUIMEHT MOJIE3HOTO ACHCTBUSI TEIJIOBOTO
JIBUTATEJIS; MPU ONMUCAHWUU TPABUIBHO TPaKTOBaTh (U3UYECKHUN CMBICI HUCTIOJB3YEMbIX BEJIUYUH, UX OO0O3HAUYCHUS U
€UHUIIbI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUYECKYIO BEJTUYUHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh HM3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEUIECTBA M AJEKTPUUYECKHUE SIBIEHUSA (IIPOLECCHI), HCIOIb3YS
bu3MYecKue BETUYMHBL: DJICKTPUYECKUN 3apsjl, AJIEKTPUUECKOE I0Je, HAMPHKEHHOCTh TOJIA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHUU TPABUIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCMOJb3YyEMbIX BEIWYUH, UX 00O3HAUYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTUUUHY C IPYTUMU BEJIMUMHAMU;

aHATM3UPOBATh (PU3HUECKHUE TIPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOW SHEPrUH, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHLUIN CYNEPHO3ULUA CUJI, MPUHIUI PABHONPABUS MHEPIUATIBHBIX CHUCTEM OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHUSI BEIIECTBA, Ia30BbIC 3aKOHBI, CBSA3b CPeAHEH KMHETUYECKOW PHEPTUU TETUIOBOTO JBHKEHUSI MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypoi, MEePBbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs JIEKTPUUYECKOro 3apsja, 3akoH Kyrnona,



Opy 3TOM pa3IUyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHs (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIIHUIIBI ACHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1aCHOT0 UCII0JIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITNOJIHATh 3KCHEPUMEHTHI M0 HMCCIEAO0BAHUIO (PU3UUECKUX SIBJICHUM M IMPOLIECCOB C MCIIONb30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIHMpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpPAaTh
YCTaHOBKY M3 MIPENIOKEHHOTO0 000PYI0BAHHUS, IPOBOIUTH ONBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE NU3MEPEHUSI PU3NUECKUX BEIMUYUH, IIPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCOO
WU3MEPEHHUS U UCII0JIB30BAaTh U3BECTHBIE METObI OLIEHKH ITOTPEUIHOCTEN N3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMM C HUCIIOJIB30BAHMEM MPSAMBIX M3MEPEHHM, IpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIBTATHI MTOIYYEHHON 3aBUCUMOCTU (DU3UUYECKUX BEIMYHMH B BUJE TAOJIUIL U
rpauKOB, AEIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOmoaTh mpaBuja OE30MACHOTO TpyJa IMpH IMPOBEACHUH HUCCIEJOBAaHMM B pamMKax ydyeOHOro 3KCIEpHUMEHTa,
y4eOHO-UCCIIEIOBATENLCKOM M MPOEKTHOMW JAESITENBHOCTH C  MCHOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacyéTHbIe 3a7a4d C SBHO 3aJaHHON (PU3MUECKON MOJENbI0, UCIOJIb3Ys (PU3NUYECKUE 3aKOHbl U MPUHIIMIIBI,
Ha OCHOBE aHajiu3a YCJOBHUS 3aJauyd BbIOUpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYUHBI U (POpPMYIIbI,
HEOOXOJUMbIe NJisi €€ pelIeHUs, MPOBOAUTHh Pacu€Thl U OLEHUBATh PEAJbHOCTH IOJIYYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJIMYMHBI,

pemaTh KaueCTBEHHbIE 3a7a4M: BBICTPAMBATh JOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKIAEHUN C OMOpOW Ha
U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh IMPU PEIICHUWH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUU U TMpPEICTaBICHHUs Yy4eOHON M Hay4dHO-TIOMYJISpHOW HH(OpMaMH, MOTy4YEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B pPAa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM >KM3HHM AJIs oOecreueHus: 0e30MacHOCTH MpH
oOpallleHu ¢ TNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COOIIOACHHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAIOILLEH CPEJIE;

paboTaTh B Ipymie ¢ BBHIMOIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh padOTy TPYMIbI, pallUOHATBHO
pacrnpeienarTh 00s3aHHOCTU U TUIAHUPOBAThH JEATEIBLHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJIEKBATHO OLICHUBATh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEHIEHUE PACCMATPUBAEMON MTPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIe
Ne i/ P Konrtpoubnbie | IIpakTnueckue (udpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6nmoreka [JOK
1.1 o 2
VISHICE T METOART HAYHHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kinewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hlenamnia ! https://m.eds00.ru/7f41bf72



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

2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubnnoreka [HOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TEPMOHHAMHKH 10 https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnuorexa [JOK
' ®azoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIM 25ekTpuyeckuil TOK. TOKU B 12 bubnmnoreka [JOK
' Pa3IMYHBIX Cpeiax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOe Bpems 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudposbie

Tema ypoka Konrpoubusie | Ilpakruyeckue A bp
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE

padoThI padoThI
pecypchl

®du3nKka — HayKa O MPUPOJIE.

1 Hayunbie MGTZK bl nofoHIfﬂ 1 bubmmorexa LOK

i a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe mageHune. Y CKopeHue bubnuoteka [JOK

6 1
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/I)KCHI/IC Mare ILI/IB.JIBHOfI TOYKH TI0 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunes. 1 bu6mmoreka [JOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cuil. Bropoii 3akon bubmorexa LHOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna zn OTI/IBJIGE(IbI/I(i:I pu IIBI/IE(GHI/II/I bubnmorexa LHOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE MBUKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHuunanbHas S3HEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTponbhas pabota no Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas ABoraz[po

24

TennoBoe paBHOBecue. Temieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEl KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
pa3peKEHHOT0 Ta3ay
29 H3onponecchl B uACATBHOM ra3e U X bubnuoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOsl e€ n3menenus. Konnyectro bubnnoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubnuorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruonepenade. AnuabaTHbIN Mpoiecce
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpoIeccoB B bu6nmoreka [JOK



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

npuponae. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteust u KII1/ TernmoBoit

bubmuorexa [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJI

37 DKoJoru4ecKue npooIeMbl
TEIUIOPHEPTETUKU

38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme

39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK

YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIl bubmmorexa [JOK

Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso00.ru/ff0c65f0
Kpuctayibl. COBpeMEHHbIE MaTepHAaIIbI
[InaBrneHue M KpUCTAIIA3AIIHS.

43 VnenbHas Tel'IJ'II())Ta rmaBneII{lI/Iﬂ bubmmorexa [OK

8 ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK

44
YpaBHEHHE TeMI0BOro baranca https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DINeKTPUISCKUN bubnuotexa [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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

3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kyiona. TodeyHBII 3IEKTPHUECKAI Bubmaorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit aneKTpoCcTaTH4eCcKOro
49 ouis. Ilorernman. Pazuocts bubnmorexa LHOK
’ ) https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
TTpoBOAHNKY M TUDIEKTPUKH B
50 BHIZ:KT OCTaTUIECKOM HOIJ)'IC bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6nmoreka [JOK
51 DnexTpoéMkocTh. KoHnencaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubmmorexa LHOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "H3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c72c0

3azemiieHue 3IIEeKTPOIpuOOpPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIIHOCTE ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/1C ncrtouHnka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

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

59

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh

60

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolICTBA DJIEKTPOHHBIX ITYYKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [lonynpoBoaHUKOBBIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUUYECKUI TOK B paCTBOpax U

paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSITeTbHBIN U bubnuorexa [JOK

63 . 1
HECaMOCTOSTENIbHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBumia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnunorexa [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CpeIax»
PesepsHslil ypok. KonTponbHast bubnuoreka [IOK

67 1
pabora o Teme "DeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o00maromumii ypok 1 bubnuoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
n/n JaTa
1 ®usnka — Hayka o npupoje. Hayunsie MeToap! NO3HaHKS OKPYKAIOIIETO MUPa
5 Posb 1 MecTo (u3nKu B GOPMUPOBAHUU COBPEMEHHON HaYy4YHOM KapTHHBI MUPA, B IPAKTUYECKOM
JEATEIBHOCTH JIIOJEH
3 Mexannueckoe nBukeHue. OTHOCUTEIBLHOCTh MEXAaHUUYECKOTO IBMKeHUs. llepeMenienne, CkopocTs,
YCKOpeHue
4 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE
5 PaBHOYyCKOpEHHOE NIPSIMOJIMHENHOE ABUKEHHE
6 CBoboaHoe najieHue. Y ckopeHue cBOOOIHOTO MaieHUs
7 KpusonnHeiinoe nBrxeHue. BHKeHHE MaTEpUaIbHON TOUKH 110 OKPYKHOCTH
8 ITpunuun otHOocuTenbHOCTH ['anunes. MHepuuanbHable cucteMsl otcyera. 1lepseiii 3akoH HeroToHa
9 Macca tena. Cuina. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1711 MaTepuabHON TOUKU
10 Tpernii 3akoH Hpr0TOHA 7151 MAaTEpHAIIBHBIX TOYEK
11 3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepBast kocMuuyeckas CKOpOCTh
12 Cwuia ynpyroctu. 3akoH ['yka. Bec tena
13 Cuna tpenus. Koapduuuent tpenus. Cuna conpoTUBICHUS NPU ABHKEHUU Tella B )KUJIKOCTH WJIU Ta3e
14 [ToctynaTenbHoe U BpamaTreabHOE JBUKEHHE a0COIIOTHO TBEPAOro Tena. MoMeHT cuiibl. [1neuo cumsl.
VYcnoBust paBHOBeCHs TBEPIOTO TENIA
15 NMitynbsc MaTepHaIbHON TOYKH, CUCTEMBI MaT€pUAIbHBIX TOUEK. IMITynbC cribl. 3aKOH COXPaHEHHUS
UMITyJIbCca. PeakTuBHOE IBHKEHHE
16 PaGora u mourHoCTh cuibl. Kunetndeckas sHeprusi MmarepuanbHOW Touku. Teopema 06 n3MEeHEHUH
KMHETUYECKOU DHEPrUU




[TorenuuanbHas sueprus. [lorenuunanbsHas sHeprus ynpyro 1ehopMUPOBAHHON MPYKUHBIL.

o [ToTeHmanpHast SHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3eMIIH

18 [ToTeHmanbHbBIC U HETIOTEHIIMATBHBIE CHIIBI. CBSI3b paOOTHI HEMOTCHIIMAILHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU

19 JlaGopaTtopHas pabota «HcciaenoBanue CBsA3M pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKON YHEPTUr
TeJla Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa)

20 KoHntpoinbHas padora mo teme «Kunemaruka. JlnHamuka. 3aKOHbI COXpaHCHHSI B MEXAHUKE)»

21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUUYECKOM Teopun. bpoyHoBckoe nBuxenue. Auddys3us

99 XapakTep JABUKECHUS U B3aUMOJICHCTBUS YaCcTHIL BellecTBA. MO CTPOCHUS ra30B, )KUAKOCTEH U
TBEPJBIX TEI

23 Macca monekyn. KonnuectBo BemectBa. [locrosinnas ABoragpo

24 TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT

26 AOcomoTHas TemrepaTypa Kak Mepa CpeiHel KHHETUYECKOM SHEPTUU JIBH)KEHUSI MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knanelipona

27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI

28 JlaboparopHas paboTa «lccrnenoBanue 3aBUCIMOCTH MEXKTy MTapaMeTpaMu COCTOSIHUS pa3peKeHHOTO
razay

29 H3omporieccsl B uAeanbsHOM ra3e u uX rpaduyeckoe rmpeicTaBieHue

30 BuyTpeHHss sHEprus TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. Komn4ecTBo TemIoTh U
pabota. BHyTpeHHsIsI SHEpTUs 0JIHOATOMHOTO HJICATHHOTO Ta3a

31 Buasl Tenonepenaun

32 VY aenbHas TEIUIOEMKOCTH BemlecTBa. Komn4yecTBO TEIUIOTHI ITpH Teruionepenade. AaunadaTHbIA mpoiecc

33 [IepBblii 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K U30IpoLieccaM

34 HeobpatumocTs miporieccoB B mpupoe. Bropoit 3akoH TepMOAMHAMUKH

35 [Ipunnun nevicteus u KI1/I TemnoBoit MamuHb

36 Huxn Kapno u ero KIT




37

DKOJIOTHYECKHE HpO6J’ICMBI TCIINIOOHEPTCTUKHU

38 O6o6maromuii ypok «MonekynsgpHas Guznka. OCHOBBI TEPMOJIUHAMUKI

39 Kontponbhas pabota no teme «MosekyinspHas pusrka. OCHOBBI TEPMOIMHAMUKI

40 [TapooOpa3zoBanue u koHeHcauus. Mcnapenue u KuneHue

41 AOcCoIOTHAsI U OTHOCUTENIbHAS BJIAXXKHOCTH BO3yXxa. HackleHHbiii nap

42 Tsépnoe teno. Kpucrammmueckue u amop@uslie Tena. AHU30TPONHS CBOMCTB KpUCcTaioB. JKuakue
KpucTtayyibl. CoBpeMEHHbIE MaTepHaIb

43 [InaBnenue u kpucraum3anus. Y aenbHas TerioTa miasinenus. Cyomumanus

44 YpaBHeHHE TEIUTOBOTO OaslaHca

45 DJeKTpu3anus Tei. DINEKTPUIeCcKui 3aps. J(Ba Bua 3JeKTpUUECKUX 3apsioB

46 [IpoBOAHUKY, AUAIIEKTPUKHU U TIOTYIPOBOIHUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsia

47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbli 351eKTpUYECKU 3apsi

48 Hanpssk€HHOCTB A5eKTprYecKoro nos. [IpuHnun cynepro3unmm 3JeKTpUYECKUX noien. JInnun
HAPSKEHHOCTH

49 Pabota cun snextpocraruueckoro nosi. [loreniman. Pa3nocTs noTeHmanios

50 [IpoBOAHUKY U AUDIIEKTPUKH B AIEKTPOCTATUUECKOM ToJIe. [[uanexTpudeckas mpoHUIIaeMOCTh

51 OnektpoéMmkoctb. Konnencarop

52 DNEeKTPOEMKOCTD IITIOCKOTO KOHJIEHCATOpa. DHEPTHsl 3apsHXKEHHOT0 KOHIEHCATOpa

53 JlaGopaTtopHast pabota "M3mepenne 3eKTpoEMKOCTH KOHIeHcaTopa"

54 [TpuHuun nefcTBrs ¥ MPUMEHEHNE KOHJIEHCATOPOB, KOMMMPOBAILHOTO anmapara, CTpyHHOTro pUHTEpa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMJIeHHE 3IeKTPonpruOopoB

55 DIIEeKTPUUYECKHI TOK, YCIOBHS ero cymecTBoBanus. [loctosHubii Tok. Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akoH OMa JuIsl y9acTKa LENH

56 [TocnenoBarenbHOE, MapaieIbHOE, CMEIIaHHOE COeIMHEHNE IPOBOAHUKOB. JlabopaTopHas padoTa
«M3yueHne cMemaHHOro COeIMHEHNUSI PE3UCTOPOBY

57 PaGota u MoiHOCTh 351eKTpruyeckoro Toka. 3akon Jlxoymnsa-Jlenna




58 3akon OMa 11 MOJTHOM (3aMKHYTOM ) AeKTpudeckoi nenu. Koporkoe 3ambikanue. JlaboparopHas
pabota «3mepenue DJIC ucTouHnKa TOKa M €r0 BHYTPEHHETO COMPOTHBIICHUS
59 DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
60 DJIEKTPUUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX IMYYKOB
61 [TorynpoBoIHUKH, UX COOCTBEHHAs U MPUMeECHasi IPOBOAUMOCTh. CBoiicTBa p—N-Tmiepexoa.
[TorynpoBOIHUKOBBIE TPUOOPHI
62 DNEKTPUUECKHUH TOK B pACTBOPAX M PACIUIaBAX AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLIUAIIHUS.
DIIEKTPOIUn3
63 DneKTpuUecKuii TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma
64 DnekTpuueckue mprudophl U YCTPOMCTBA U UX MpaKTUUYeckoe mpuMeHenue. [lpaBuna TexHuku
0e30MacHOCTH
65 O06006manmui ypok «IeKTPoInHAMUKA»
66 KonTponbhas pabota nmo teme «nektpoctatuka. [IocTOSAHHBIN 37eKTpruecKuid TOK. TOKU B Pa3InYHBIX
cpemax»
67 PesepBHblit ypok. KoHTponbHas paboTa no treme "nekTpouHamMuka”
68 PezepBHblit ypok. O6o0maronmii ypok no remam 10 kiacca
OBUIEE
KOJIMYECTBO
YACOB I10

[NPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






