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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN U TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TpenojiaBanust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHM3anusIX Poccuiickoiu denepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBbI.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AlUUd MEXKIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenaMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM 00ydeHusl.

dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busnueckoit reorpadueir u actpoHommei. Vcmonmp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, TOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUU UMU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢Gu3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
0o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs IMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
po0sIeM paloOHAIBLHOTO MPUPOIOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (Pu3mueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpPOeHHUsl (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allid IKCICPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
IpaKTHUECKUX PaldoT. BrlaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHus: kabuHera ¢usuku. Ilpu »>TOoM obecneuynBaeTcsi OBJAJICHUE
0o0y4JaloImMMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, MCCIECIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipyu »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJa4d C SIBHO
3aJJaHHON (PU3MUECKON MOJEINBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBICHUH M MPOILECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONEIM IJI CHUTyallld MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTO Tpoiecca 0a30BBI yPOBEHb Kypca
(Gbu3MKN Ha YpOBHE CpeHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunere (pu3MKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemoHcTpanoHHOEe  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3HKE KIIOUYEBbIX JIEMOHCTpAaIUil masis
UCCIICIOBAHMUSI  U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o0OOpymOBaHME [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU HENISIMU U3y4eHHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (PopMHUpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE yMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(du3nyeCKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKK AJ PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHre ATUX Lene 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha YpPOBHE CPEHETO 00IIero 0opa3oBaHus:



e TMpHUOOpETEeHHWE  CHUCTEMBl  3HAaHUKH 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0oOBbsCHEHHsS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(pOpMAaIHH,
oTpezieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTaTta;

e CO3JaHUE YCJIOBUU JUIA PAa3BUTHsS YMEHUU MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOU J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJIacT BBIOOP
npoBeeHusl J1ab0opaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOIBL.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponbp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W HU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHMS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpPeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIMHU HA OCH CHUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMElICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHu.

KpuBonuHeitHoe  aBkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAs
ckopoctb. [lepuon n yactora obparieHus. [leHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUUECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBH>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTpAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIECHHST MEXAY HYTSIMHU, NPOMJACHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

W3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaomn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxxeHusi, kauenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUs U cuia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaunleHud. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIUITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu ycKOpEeHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciiOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbe MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpapie W HENMOTCHNHaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHMEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHLUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomoi

W3ydyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpruu
TeJia Ha PUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipuast QU3nKa U TEPMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEW KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH /JlanbToHa. M30mponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OnbiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KonudectBo TeminoTel U padota. BHyTpeHHsis
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUSA, U3JIy4eHUE. Y IeJibHasi TEMIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIIONEepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Teja IMpU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipu TeIuionepeaye.

OneiT mo anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenue u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayu3aius. Y AelibHas TerioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBIEHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tell. OJEKTpUUecKUid 3apsn. JBa BHIa 2JIEKTPUUYECKUX
3apsnoB. [IpoBOAHMKM, NUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hanpsxk€HHOCTh snekTpuueckoro mnousd. [lpuHumn



CYNEPIO3HULMH 3NEKTPUUECKUX MOJIeH. JIMHUM HAnpsKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTCHIUAIOB. [IpOBOMHHMKM M JUINEKTPUKHA B IJIEKTPOCTATUYECKOM IIOJIE.
JlupnekTpudeckas IpOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHudeckue yCTpoWCTBaA M IPAKTUYECKOE IIPUMEHEHHUE: SIIEKTPOCKOIL,
DIIEKTPOMETP, DJJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KOIIMPOBAJIbHBIN aIlllapaT, CTPYWHBIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anMopeincTeBrue HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T10JIE 3aPSKEHHBIX TElL.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3aIuTa.

JIMBIIEKTPUKY B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUSA MEXAY HUMH U JUAIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabonol

N3mepenne 2neKTpOEMKOCTH KOHACHCATOPa.

Tema 2. Ilocmosannwtii 31ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

ONIEKTPUYECKOE CONPOTUBIICHUE. YENbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMEIIAHHOE COCIMHEHNUE ITPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH OMa 1J1s1 NOJIHOM (3aMKHYTOM) aneKkTpudeckoi enu. KopoTkoe 3aMblkaHue.

ONEeKTpOHHAas  NPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUSI METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTD.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpoBOJHUKH. CobcTBeHHas U IpUMeEcHas IPOBOJUMOCTh
noJIynpoBoHUKOB. CBoMcTBa p—n-nepexoa. IlomynpoBogHMKOBBIE TPUOOPHI.

ONEeKTpUYeCKMd TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS] TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OHJIEKTPOHArpeBaTebHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

M ckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snexktpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xkypca gusuku 0a3oBoro ypoeHsa B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIb30BAHHUEM MEXAaHU3MOB,
y4E€T TpEHUS B TEXHUKE, NOMAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUTaTelb BHYTPEHHEIrO
Cropanusi, maposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN OPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS NTPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenune yyebHoro npenmera «Pusnka» Ha YpOBHE CpemHero oOmiero oopa3zoBaHus (0a30BbIA YPOBEHB) JAOJIKHO
00eCTeYnTh JOCTHKEHUE CIICTYIOIINX JUUYHOCTHBIX, METAPEIMETHBIX U TIPEMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTO mpeamera «Du3uKa» IOKHBI OTpaxaTb TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJICTBOBATHCS C(POPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU/, TO3UTUBHBIX BHYTPEHHUX YOEXIEHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHUICKOTO
oO0l11eCTBa, pacIIUPEHUE KU3HEHHOI'O OMbITa U OMbITA JACSITENIBHOCTA B IMPOIIECCE peaju3allid OCHOBHBIX HaIpaBJICHUIM
BOCITUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOW MO3UIIMU 00YyYarOUIerocs Kak akTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUHCKOIO
00IIIeCTBA;

OPUHITHE TPATIUIIMOHHBIX 00IEUYETIOBEUECKUX TYMAHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax TIPa)KAaHCKOro OOIlecTBa, y4yacTBOBaTh B
caMOyNIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aIlIH;

yMEHHUE B3aMMOJIEHCTBOBATH C COIMATBHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIMSIMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, IOCTHXKEHHUSIM POCCUMCKUX YUEHBIX B 00JacTH (HU3UKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;



CIIOCOOHOCTh  OIICHWBATh CUTYaIlMI0O ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHCJIE B AESATEILHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJA B TOCTPOSHUE YCTOWYMBOTO OYIyIIETo;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUast 3CTETUKY HAYYHOT'O TBOPUECTBA, MPUCYILETO (PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMS:

HWHTEpEC K pa3uuHbIM chepaM nmpodhecCHOHATBHON AESITEILHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PM3UKON M TEXHHUKOM,
yYMEHHUE COBEPILIATH OCO3HAHHBIN BHIOOp Oy1ylIel npodeccur u peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPAa30BaHUIO B 001acTH (PU3MKK HA MPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOMN KYJIBbTYPhl, OCO3HAHUE TII00ATFHOTO XapaKTepa SIKOJOTHIECKUX TTPOOIIeM;

IJIAHUPOBAHHUE W OCYLIECTBJIIEHUE JEUCTBUN B OKPYKAIOIIEH CpE/Ie€ HA OCHOBE 3HAHUS LEJEH YCTOMYMBOTO PA3BUTHUSA
YEJI0BEYECTBA;

pacUIMpPEeHHE ONBITA IEATETLHOCTH KOJIOTUYECKON HAIIPABJIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM 10 (QU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3UYECKON HAYKH,

OCO3HAHME IEHHOCTH HAYYHOU JIEATETLHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHUS (PU3UKHU OCYIIECTBISATh MPOSKTHYIO
U UCCIIEN0BATENBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSTENILHO (hOPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATh LETU ACATEIBbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJISIT 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPHUBAEMBIX (PU3UUECKUX SIBIICHUSIX;



pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJEMBI C y4E€TOM aHAIM3a WMEIOIIUXCS MaTepUAbHBIX M HEMaTepUaTbHBIX
PECYpPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OILIEHMBATh COOTBETCTBUE PE3YJbTATOB I1IEJISIM, OIEHUBATH PUCKU
MIOCJICICTBUI JIESTEIIbHOCTH;

KOOPAWMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAJTbHOTO, BHUPTYaJIbHOTO U KOMOWHHPOBAHHOTO
B3aHMMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBarebLCKHe JeiCTBUSA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUYEBBIMU MOHITUSAMU U METOJIaMH (PU3UYECKON HAYKH;

BJIAJIETh HAaBBIKAMHU Y4€OHO-UCCIIEAOBATEIBLCKOM U MPOEKTHOM JEATEIbHOCTH B 00JlacTU (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIIeHUs 3aaad (U3UYECKOTO COAEPKaHMs, MPUMEHEHUIO
Pa3JIMYHBIX METO0B MO3HAHMUS;

BJIAJ€Th BHJAMHU JICATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTepIpeTaldud, MpeoOpa3oBaHUIO U
IIPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYyaIMX, B TOM YHCJIE TIPU CO3/IJaHUM YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3aJ/1auy, BbIIBUTaTh TUIIOTE3Yy €€ PEIIeHUs], HaXOUTh
apryMEHTHI JIJIs1 JOKa3aTeIbCTBA CBOMX YTBEPIKIICHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh MOJYYEHHBIE B XOAE PEUICHHS 3aa4d Pe3yJIbTaTbl, KPUTUYECKHU OLIEHUBATh HUX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4yu B 00pa30BaTEIbHON JEATECIBHOCTH, B TOM YHUCJIE NMPHU U3YYCHUHU
buzukwy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICSITEIHbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NTPEIJIaraTh OPUTMHAIBHBIC MOJIXOAbl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIIICHU.

Pabora ¢ unpopmanmeii:



BJIQJICTh HAaBBIKAMHU IOJIYYCHHS WHGOPMAIMU (PU3NICCKOTO COJACPKAHHS W3 HWCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHAIN3, CHCTEMATHU3AlNI0 M UHTEPIIPETANI0O HHPOPMAITUH PA3IMYHBIX BHUIOB U
dhop™M mpeacTaBIeHUS;

OLICHUBATh JOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX Y KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEUICHUM KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OPTaHU3AIMOHHBIX 33J1ad C COOJIIOJICHUEM TpeOOBaHUI SProHOMUKH, TEXHUKHA O€301aCHOCTH,
THTHUEHBI, PECYPCOCOSPEKESHHSI, TPABOBBIX M ATUYCCKHX HOPM, HOPM HH(DOPMAIIMOHHOW 0€3011aCHOCTH;

CO3/IaBaTh TEKCThl (PM3MUECKOTO COICpPKAHUS B PA3JIMYHBIX (Qopmarax ¢ yd4&TOM Ha3HA4YeHUs HHGOPMAIUH U
IICJICBOM ayTUTOPHH, BBIOMPAsi ONTUMAIBHYIO (DOPMY MPEICTABICHUS U BU3yaIU3aIlUH,

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallMil U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

MOHMMATh U UCTOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATbHON PaOOTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACUCTBUMN C yUETOM OOIIKMX HHTEPECOB U BO3MOKHOCTEH Ka)/I0T0 WieHa
KOJUIEKTHUBA;

IPUHUMATh LIEJIA COBMECTHOM NEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATh JEUCTBUS MO €€ TOCTHKCHMIO:
COCTaBJISITh IUIAH JCHCTBUM, pacnpenensaTh pojid ¢ y4éTOM MHEHUN yYaCTHUKOB, OOCYXKIaTh pe3yJlbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAaueCTBO CBOErO BKJIAJa M KaXKIOTO YYaCTHMKA KOMaHIbl B OOIIMH pe3ysbTaT Ho pa3paboTaHHBIM
KPUTEPUSIM;

[peaaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJIATh ITO3UTUBHOE CTPATETHYECKOE ITOBEICHHWE B PA3JIMYHBIX CUTyalUsAX, IPOSABIATH TBOPYECTBO M
BOOOpa)keHUE, ObITh MHUIIUATUBHBIM.

PerynasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS



Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATENIBbHYIO NEATEIbHOCTh B 00MacTH (U3MKH W aCTPOHOMUH, BBISBISATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHMs] pacUETHBIX M KAUECTBEHHBIX 3a/ay, IUIaH BBIIOJIHEHUS MPAKTUYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPENIIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTb 3a PELICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

CHOocOOCTBOBAaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAULMM B 00JacCTH (PU3MKU, IMOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISM;

BJIa/ICTh HaBBIKAMHU TI03HABATEIbHOW pe(diekcud KakK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICTUTENBHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pe(JICKCUU ISl OLIEHKH CUTYyallH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX MPU aHAIN3€E PE3YJIbTATOB IEATEIbHOCTH;

NPUHUMATD ce0sl, MOHMUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApTYMEHTHI JPYTHUX MPU aHAINU3€ PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU.

B npouecce 1ocTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOrpaMMBI 110 (PU3HKE AJIs YPOBHS CPEIHErO OOIIEro
oOpa3oBaHMsl y 00yUarOIUXCsl COBEPILIEHCTBYETCS YMOLIMOHAIBHBIN UHTEIUIEKT, IPEAIONaraoi chopMupoBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOILIMOHAIBHOE COCTOSHUE, BUACTh HAmNpaBICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHATBHON CephI, ObITh YBEPEHHBIM B ce0e;



CaMOpEryJMpOBaHUs], BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHUE,
CIIOCOOHOCTH aIaTUPOBATHCS K SMOIMOHATBHBIM U3MEHEHHUSM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOYAIONIEH CTPEMIICHUE K JIOCTUXKEHHIO 1IEJIM U yCIEeXy, ONTUMU3M, UHUIIMATUBHOCTb,
yMEHHE JICUCTBOBATh UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;

AMIIATUHU, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOILMOHAJIBHOE COCTOSHUE JPYTHX, YYUTHIBATH €ro MpH
OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BHICTPAWBATh OTHOIIEHUS C APYTHMMH JIFOJABMH, 3a00THUTHCH,
NPOSIBJISITH HHTEPEC U pa3peliaTh KOHQIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K konmy obOyuenuss B 10 kJjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)karhb
c(hOpMHUPOBAHHOCTH y 00YUAIOMINUXCS YMEHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJb U MeCTO (pu3uku B (OPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MUpPa, B
Pa3BUTUH COBPEMEHHOMN TEXHUKU U TEXHOJIOTUM, B TPAKTUUYECKOMN JEATEILHOCTH JIFOJIEH;

YUYHUTBIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIeNIel: MaTepualibHas TOUKa, MHEpLIHAIbHAsI CUCTEMA
oTcu€Ta, aOCOJIIOTHO TBEPJOE TENO, UACATBHBIN a3, MOJEIU CTPOCHMS Ta30B, KHAKOCTEH M TBEPABIX TEJ, TOUYCUHBIM
ANEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 33]1a4;

pacno3HaBath (U3MYECKUE SBJICHHS (TIPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAHWKH, MOJEKYJISIPHO-
KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA M JJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE
JBIDKEHHUE, CBOOOIHOE TMaJICHUE TeJ, IBMYKEHUE 110 OKPY>KHOCTH, MHEPIHS, B3auMoiecTBre Tel, Auddy3us, OpoyHOBCKOE
JBDKEHUE, CTPOCHHE JKHIKOCTEH W TBEPABIX TEJ, M3MEHEHHE OOBEMA TENl MPU HAarpeBaHWUU (OXJIAKICHHH), TEIUIOBOEC
paBHOBECHE, WCHAPCHHUE, KOHAECHCALMSA, IUIABJICHHUE, KPUCTAJUIM3alds, KUIICHHWE, BJIAXKHOCTh BO3/yXa, IOBBIIICHUE
JABJICHUA Ta3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXKAY MAapaMeTpaMH COCTOSIHWS ra3a B H30Ipoleccax,
AJIEKTpU3AlK TEJ, B3AaUMOJICHCTBUE 3aPsIOB;

OTMCBHIBATh MEXAHMYECKOE JBMIKEHHUE, HCIOJBb3Yys (PU3MYECKUE BEJIMYMHBI: KOOpPJWHATA, IyTh, MEpeMeElIeHUe,
CKOpPOCTb, YCKOPEHHUE, Macca Tena, CHila, UMITYJIbC TEJId, KHHETUYECKAsl DHEPIrus, MOTCHIMAIbHAS YHEPT U, MEXaHUYECKas



paboTa, MexaHWYeCKass MOITHOCTh; TP OMMCAHUU MPABWILHO TPAKTOBATh (PM3MYECKUN CMBICI UCIIOJIh3YEMbIX BEJIIMUYMH,
ux OOO3HAYEHWS W €IWHMIIBI, HAXOIUTh (OPMYIBI, CBSA3BIBAIONIME JaHHYI (U3UYECKYI0 BEIWYHUHY C APYTUMH
BEJIMYMHAMU,

OTMCHIBATh U3YUYEHHBIE TETJIOBBIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIIOJIb3YS (PU3HMUYECKHUE BEJUYUHBI: JIaBICHUE
raza, TeMIeparypa, CpeIHsis KUHETUUECKasi SHEPTUsl XaOTUUECKOTO JBUKEHHSI MOJIEKYJ, CPEIHEKBAIpaTUUYHASI CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEprus, pabora rasa, K03(PQUIIMEHT IMOJE3HOTO NEUCTBHS TEIJIOBOTO
JIBUTATEINSI; MPU OMHCAHUHU TPABWIBHO TPAKTOBATh (DM3MUECKHI CMBICT HCIOJB3YEMbBIX BEIHYMH, WX OOO3HAUYCHUS H
€IMHULIBI, HAXOAUTh ()OPMYJIbI, CBSA3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTHMH BEIUUUHAM;

OTMCBHIBATh M3YYEHHBIE DSJIEKTPUUECKHE CBOMCTBA BEIECTBA W DJIEKTPUUECKHE SBIEHUS (TIPOLIECCHI), MCIOJIb3Ys
(bu3nyecKre BEIUYMHBL SJIEKTPUUYECKUN 3apsjl, AJICKTPUUYECKOE TMoJie, HAMNpsHKEHHOCTh IO, MOTEHIUAN, Pa3HOCTh
MOTEHITUAJIOB; TIPU OMUCAHWU TPABWJIHHO TPAKTOBATH (PM3UUECKHA CMBICI WCIOJIB3YyEMbIX BEIMYMH, UX 0003HAYEHUS U
€IMHUITBL;, YKAa3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUNUHY C IPYTUMH BEIIMUYNHAMU;

aHaJIM3UPOBaTh (PU3NUYECKHUE MPOIECCHI U SABJICHUS, UCTIONB3Ysl (DU3NUECKUE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMUPHOTO
Tssrotenusa, [, 11 u III 3axkoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIYMU, 3aKOH COXPAHECHUs HMITYJIbCA,
MPUHIUIT CYNEPIIO3ULUNA CUJI, MPUHUWI PABHONPABUS HWHEPIMUAIBHBIX CUCTEM OTCUYETA, MOJEKYJIAPHO-KHMHETUUYECKYIO
TEOPHUIO0 CTPOCHUSI BELIECTBA, FA30BbIE€ 3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPTUH TEIIOBOTO JABHXKEHUSI MOJEKYII C
a0COJIIOTHOM TeMIepaTypou, MEePBbIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHECHHUSI AIEKTPUIECKOTO 3apsna, 3akoH KymoHa,
Opyu 3TOM pa3jauyaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro0 MaTeMaTH4YeCKOE BBIPAXXEHHWE M YCIOBUS (TpaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TPHUHIIUIIBI ACHCTBUSI MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3iNdaTh yCIOBUS UX
0e30MacHOr0 UCIIOJIb30BAHUS B IOBCEIHECBHOM JKU3HHU;

BBITIOJTHATh SKCIIEPUMEHTHI 10 HUCCIICIOBAHUIO (PU3MYECKUX SIBJICHUN W MPOIECCOB C HMCIOJI30BAHUEM IMPSMBIX U
KOCBEHHBIX M3MEPEHHUH, TpU 3TOM (PopMyaupoBaTh MpoOseMy/3agady U TUIIOTE3y Y4eOHOTO 3KCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MIPEJJIOKEHHOTO 000PY1I0BaHUS, TPOBOJAUTH OMBIT U (POPMYTUPOBATH BHIBOJIBL;

OCYIIIECTBJISThH MPSIMbIC U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIMYHH, TIPU STOM BBIOMPATh ONTUMAILHBIN CIIOCO0
M3MEPEHUS U UCITOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPENTHOCTEN U3MEPEHN;



HCCIICJIOBATh 3aBUCHUMOCTH MEXKAY (U3NYSCKUMHU BEIIMYMHAMH C HCIIOJIB30BAHHEM MPSIMBIX M3MEPEHUH, TIPH 3TOM
KOHCTPYUPOBATh YCTAHOBKY, PUKCHPOBATH PE3yJIbTAThI ITOJIYICHHON 3aBUCUMOCTH (PH3UYCCKUX BEITUYHH B BHJIC TAOJUIL U
rpaduKoB, JCJIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

coOyoaTh TpaBuia 0E30MacHOTO Tpyna IMPH MPOBEICHUHM HMCCICIOBAHMA B PaMKax yd4eOHOTO DKCIEPUMEHTA,
y4eOHO-HUCCIICIOBATEIbCKOH M TPOCKTHOM  JIEATCIIbHOCTH C  HUCIOJB30BAHUEM HM3MEPUTEIBHBIX  YCTPOHMCTB H
nabopaTopHOTO 00OPYAOBAHUS;

pemrath pacy€THhIC 3a7a4M C SIBHO 3aJIaHHON (PU3NYCCKOM MOJIEIBIO, UCTIONB3Ys (PU3NYSCKUE 3aKOHBI U TIPHUHIIUIIBI,
Ha OCHOBE aHajM3a YCJIOBHUS 3aJaud BbIOMPATh (DU3MYECKYIO MOJECIb, BBIACIATh (QU3NYCCKHE BEIUYMHBI U (POPMYIIBI,
HEOOXOMUMBIC JUIsl e€ pelleHUs], TPOBOJUTh PacyéThl U OIICHWBATh PEATLHOCTh IMOJIYYEHHOIO 3HAUCHUS (DU3MYSCKON
BEJIMYUHBI;

pelraTh KaueCTBEHHBIC 3aJ[a4i: BBICTPAMBATH JIOTHUECKHA HEMPOTHBOPECUMBYIO IIETIOYKY PACCYKICHHH C OMOpPOW Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NUYECKUE SIBIICHHSI,

UCIIOJIb30BaTh TPHU pPEIICHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIC HWH(GOPMAIIMOHHBIE TEXHOJOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETALMU M MPEICTABICHUS YYeOHOW W HAYYHO-TIOMYJISPHOW MH(OPMALIUH, MMOJTyUYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPHTUYECKU aHATM3UPOBATH IMOTyYaeMyI0 HH()OPMAIIHIO;

NPUBOJUTL TPHMEPHI BKJAJa POCCHMCKHMX M 3apyOCIKHBIX YYEHBIX-(DH3UKOB B Ppa3BUTHEC HAYKH, OOBSICHECHHE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TECOPETUYCCKHE 3HAHHS MO (DU3MKE B MOBCETHCBHOW XH3HH JJIsi oOecrieueHusi 0€30MacHOCTH IMPH
oOpamieHud ¢ NpuOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, JUISl COXPAHEHHS 3JI0pPOBbS M COOJIOJICHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpeie;

paboTaTh B TPYIIIE C BBHIMOJTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH pabOTy TPYIIIBI, PallMOHATIHHO
pacrpenessiTh 00S3aHHOCTH ¥ IJIAHUPOBAThH JICATEIIBHOCTh B HECTAHAAPTHBIX CUTYAllMsIX, aJICKBATHO OIICHUBAThH BKIIA]]
KaXJIOTO U3 YUYACTHUKOB TPYIIIbI B PEIICHUE PACCMATPUBAEMON MPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Konrtpoabnbie IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa HOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnorexka [JOK

®da3oBbIe MEPEXOIBI

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




Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 35eKTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro o pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue

n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypchl
dusuka — Hayka o0 IIPUPOJIE.
1 Hayunsie MeT(})’K bl HOfHaI.)HI/ISI 1 bubmorexa HOK
o 8 https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIllero MUpa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHOU | bubnnorexa [HOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO | bubmuorexa [JOK
nerokeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NpsMOIMHENHOE | bubmmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSMOJIMHEHHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

7 JBrmxeHne MaTepruaabHOM TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuniun oTHOCUTENBHOCTH ["anumes. 1 bubmmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepBsIii 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunnun

9 CyHepno3uLuu cuil. Bropoit 3aKoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroToHa nm1st MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa AJ1s1 bubnnorexka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumia

11 TsbkecTH. [lepBas kocMuyeckas bubmmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpeausa. Kosdbdunuent tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubmmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTH WJIH ra3e
[ToctynaTenbHoe U BpalaTeabHOE

14 JIBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
Nmnynbc maTepuanbHOM TOUYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHYKEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

16 Kunernueckast sHEeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 06 U3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUn

17 IloTeHumanpHas SHEPTHUsl. bubmmoreka [IOK




[ToreHimanpHast 3HEPTUs yIpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHINAJIBHBIE
cuiibl. CBsA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPIUU CUCTEMBI Tell.
3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue CBsi3u pabOThI CHIIBI C
HU3MCHEHHEM MEXaHHYECKOW SHEPrUU
TeJla Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O KI'yTay

20

KonrponsHast pabora o Teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

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

22

Xapakrep JBUKEHUS U
B3aWMO/ICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPABIX TEI

23

Macca monekyn. KonuyectBo
BemtectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. [llkana temneparyp




Lenbcus

WUneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemrepaTypa Kak Mepa

2% CpelHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [lampToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

79 M3onporiecchl B M€aqbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0nI e€ m3MmeHeHus. KonndaecTBo bubmuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJTHOATOMHOIO UJI€aTbHOTO
raza

31 Bunael Terionepenaun bubmmnorera IOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI nmpoiece

13 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHNE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeoOpaTtumocTs Tpo1ieccoB B bubmmoreka [JOK




npupoje. Bropoit 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KI1J{ Ternooit

bu6mmoreka [IOK

35 MaIllMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoJoTn4YecKre mpoodIeMbl
TETJIOHEPTETUKHI
18 O6o0maromuii ypok «MoseKkyspHas bubmuotexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «Monekymnspaas ¢puszrka. OCHOBBI bubmorexa [IOK
y1Ap ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAS 1 OTHOCHTEIbHAS
41 BJIQXKHOCTH BO3J1yXxa. HachIeHHBIM bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucramnuueckue u
4 amopdHbIe TeTa. AHU3O0TPOIHS bubnnorexka [HOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65{0
Kkpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI
[TnaBneHue u KpucTaUIM3aIs.
43 VY nenpHas TeniaoTa MiaBJICHUS bubmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
Bbu6nuoreka [JOK
44 YpaBHEeHHE TEIJIOBOTO OajlaHca
DABHCHHE TEI0BOT f https://m.edsoo.ru/ff0c6820
45 Onektpuszanus Tei. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa BUA DJIEKTPHUIECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOTHMKH, TUDIIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmnorera [IOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bee
ANEKTPUYIECKOTO 3apsaa
B3anmoneiicTBue 3apsa10oB. 3aKoH
47 Kymona. ToueuHbIH 3IeKTPUIECKUN bubmnorera [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 noist. [IpuHImn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX Mojel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 noxad. ITorennuan. PasHocTh bubmorexa LIOK
’ ait. https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
ITpoBOMHUKA U TUDIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexkTpoéMkocTh. KoHaeHcaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIEHCcATOpa. DHEPIUA 3apsKEHHOTO bubnmnorexa IOK
pa. P P https://m.edso0.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMN NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO

ammapara, CTpyWHOT0 IpUHTEpa.
DJIEKTpOCTaTUYECKAs 3alUTa.




3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenune IJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

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

59

DneKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COTPOTHUBJICHUS METAJIJIOB OT
TeMieparypsl. CBEpXIIpOBOAUMOCTh

60

DJIEKTPUYECKUH TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB

61

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoza. [loaynpoBogHUKOBBIE
MPUOOPHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUECKUH TOK B pacTBOpPax U

2 pacruiaBax 3JIEKTPOJIUTOB. | bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHbIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudecKue nNpudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301MacHOCTH

65 Oo6o06maromuii ypok 1 bubnnorexa [HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «9nektpocraruka. [locTosTHHBIN 1 bubanorexa [HOK
AJeKTpuYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesephblii ypok. KonTponbsHas | bubmmoreka [JOK
pabora o Teme "DieKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Gusuka, 10 kmace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. non
penaxiueii [TapdenteeBoit H.A., AknnmonepHoe o6mecTBo «M3marenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2023-09-04T11:14:10+0300
	Виткалова Татьяна Юрьевна




