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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHSI Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOUM Mporpammel, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yd€roM (enepasbHOW paboyel HpOorpamMmbl BOCIUTAHUSA U
KOHLEINUMK TpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Oopra"usanusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE NPOrPaMMBI.

CopepxxaHue mnporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (HOpMHUpPOBaHUE
€CTeCTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOydeHnu ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxoma. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTHh peaM3allud MEKIIPEIMETHBIX
CBs3ell (U3MKU C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
OTIPE/CIISAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UMKU HA YPOBHE CpEIHEro oOIero
o0Opa3oBaHMsl, TUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarnpeIMEeTHBIC, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 FOJJaM 00yUYEeHMUS;

e conepxaHue yueOHoro npenmMera «du3nka» 1mo rojam o0yueHusl.

®duznka Kak Hayka O HaumOoJsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYMAsl B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatomeM Mupe. LIIkonbHbIN Kypc GU3HKK — CHCTEMOOOPa3yIOIIHii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (U3HUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBICHUN, H3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
dbuzmdeckorr reorpadueit U acTpoHoMmuei. Mcronp3oBaHME U AKTUBHOE
npuMeHeHue (GU3MYEeCKUMX 3HaHUM  ONpeNensieT XapakTep U pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHs HOBBIX MATEPUAIOB C 3aJaHHBIMH CBOWCTBAMHU WU JPYTHX.
N3yuenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OO0ydarolmuxcs, B (GOpMUPOBAHUE YMEHHUH NPUMEHATH
HAy4YHbIA METOJI MO3HAHMS MPU BBINOJIHEHUHU UMU Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usuku s ypOBHS CpeaHEro ooOmiero oo0pa3zoBaHMs
MOJIOKEH pAll HUAeH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl Kypc SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/ie]oB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHON (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0bequHEH BOKpPYr ¢u3nueckux Teopuid. Bemymmm B Kypce sBiseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
buzuku ¢ pa3BuUTHEM OOIIECTBAa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.

Hoess  npuknaonou  nanpaenennocmu. Kypc dusukum mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKHX MPHUIIOKEHUM
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyeTcs TOCPEICTBOM BBEICHUS AJIEMEHTOB
COJIepXaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke O00CYXKIACHUs
npo0JIeM pallMOHATIBLHOTO IPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepHEBbIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMUpOBAHUE MPEACTABICHUN O
CTPYKTYpE NOCTPOEHUSI (PU3HUECKOU TEOPHUH, POJIU (QyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOAE, TpaHULIAX
OPUMEHUMOCTH TEOpHUH, ISl OINUCAHMUS ECTECTBEHHO-HAYYHBIX SIBJICHUU W
IPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIA MOAXO0 B Kypce (PM3UKU pean3yeTcsl Mpexkie
BCETO 3a CUET OpraHu3allUM SKCIEPUMEHTAIbHOU JEATEIbHOCTU OO0YYaroluXCs.
Jlns  GazoBoro ypoBHSI Kypca (U3UKHM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JaOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOINIUN CIUCOK YUYEHHYECKUX
NpaKTHYECKUX padoT. BrlaeneHne B yka3zaHHOM MepedyHe J1abopaTOpPHBIX PadoT,
OPOBOJAMMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4YacCTHUKaMU
00pa3oBaTeNbHOrO IIpollecca HMCXOAsl M3 OCOOEHHOCTEW IUIAaHUPOBAaHUS U
ocHameHus kKaOumHera ¢usmku. Ilpm  3ToM  oOecreuynBaeTCs  OBJIAJCHUC
OoOyJaronMMuCss yMEHUSIMHA TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bonbiioe BHUMaHME YHENSIETCS PEUICHUIO PAcYETHBIX M KaueCTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacdyE€THBIX 3a7a4 MNPUOPUTETOM SIBIISIFOTCS 33Jladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUYEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W HHTETPUPYS 3HAHUSA U3
pPa3HbBIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
0o0OBsACHEHHE TMPOTEeKaHUsI (U3MUECKUX SIBICHUW W TPOIECCOB B OKpPY)KaIOIIEH
KU3HH, TpeOyromue BhIOOpa (U3MYECKOW MOJAENU JIA CUTYyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOeCledYeHH0 ydeOHOTro mpolecca 0a3oBbI ypOBEHb Kypca
(Gbu3KMKU HA ypPOBHE CpeHEro 00111ero 00pa3oBaHus JIOJDKEH U3ydaThCs B YCIOBUSIX
IpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMKJa. B kaOuHere (uU3MKU HOIKHO OBITH
HE0OX0AMMOEe JIabopaTOpHOEe OOOpYJAOBAHME [Jis BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMme no (U3MKe YUEHHUECKUX MPAKTHYECKUX PadOT U JEMOHCTPAIIMOHHOE
06opyaoBaHUeE.

JlemoHCcTpaninoHHOe 00OpyJaoBaHUE (OPMHUpPYETCS B COOTBETCTBHHM C
IPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KIIOYEBBIX JICMOHCTpAIUd IS
UCCJICIOBAHMSI  M3y4YaeMbIX  SBJICHHA ©  TPOIECCOB, OJMIUPHUYCCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o0O0OpyJIOBaHHE [JII YYCHUUYECKUX TMPAKTUUECKUX padoT
dbopmupyeTcs B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JByX oOyyaromuxcs. TeMaThuyeckue KOMIUIEKThI
7a00paTopHOro OOOPY/IOBAHUSI JIOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaOOpATOPHIA.

OCHOBHBIMM LIEJIAMH U3y4Y€HUS QUMK B 001IEM 00pa30BAHUM SIBISIIOTCS:

e (QopmupoBaHHe HHTEpeca W CTPEMJIEHUS OOYYAIOMIMXCA K HAayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYCCKUX
CIHOCOOHOCTEM;

e Ppa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIC O3HAHUS U (DOPMUPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOMICHHS K OKPYIKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjibTaTa HW3YUYEHUS
OCHOB CTPOCHUS MaTePUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SBICHHUS C HCIOJIb30BAHUEM
(bu3nUeCcKuX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHE TPENCTABICHUN O PONM (PUIMKU IS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne STUX Iieseld 00ecTieunBaeTCsl pelieHueM CIEeNYIoMUX 3a7a4 B

nporiecce u3ydeHus Kypca (GU3UKH Ha YPOBHE CPETHET0 00IIero o0pa3oBaHus:



e TMpuOOpEeTeHHe  CUCTEMbl  3HAHUK 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO (DU3HKY, DJJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUYECKUE 3HAHUS IS
OOBACHEHHUS (PU3UYECKUX SBIEHUW B TPUPOAEC U JUISl TPUHATHS
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJlaHHON
duznuecko MOJIENbI0, 3ajlady, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3ganue GU3NUECKO MOJIENH, aJIEKBATHON yCIOBUSM 3aa4H;

e TOHMMaHHU€ (U3MYECKUX OCHOB M MPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIECCOB, X BIHMSHHS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3NYECKUX IKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu UHGOpPMAIUH,
OTIpe/ieNIeHUs TOCTOBEPHOCTH MOTyYEHHOTO Pe3yIbTara;

e CO3JaHHE YCJIOBUU JJI PAa3BUTHUA YMEHHH MPOCKTHO-UCCIEI0BATEILCKOH,
TBOPYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILETro
obOpazoBanust otBoauTca 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEENIO), B
11 kimacce — 68 yacoB (2 yaca B HE/ICIIO).

[IpennaraeMbrii B mporpamMme mo (QHU3MKE MepeueHb JTabopaTOPHBIX U
NPAaKTHUYECKUX paboOT SIBISIETCSA PEKOMEHIOBAHHBIM, YUYWTENb JellaeT BBIOOP
NpOBEJCHHUS JTa0OpAaTOPHBIX pPAOOT ¥ OMBITOB C YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEHN 00YyUaOIINXCS.



COJAEPXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHUS

duznka — Hayka o npuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAKOLIETO
mupa. Poib JKcnepuMeHTa Y TEOpUM B MPOLECCE TMO3HAHUS MPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pU3MYECKUX SIBICHUNW W TpolieccoB. HayuyHbie TMIOTE3BI.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Pons u mMecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHUpPA, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOJECH.

Jlemoncmpayuu

AHaJlorOoBbIe W HUGPOBBIE HU3MEPHUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JTaTUYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JABUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MaTepUalbHOW TOYKH, UX MPOEKIMM Ha OCU CHCTEMBl KOOpIWHAT.
CnoxeHue nepeMenieHui u CI0KeHUe CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M NEpPEeMENICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOTHOTO MaeHUs.

KpuBonnneitHoe  nBukeHue. JIBUKEHHE  MaTEpUalbHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopoctb. [lepuoa u yacrora obpatenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4Yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBUKCHUE CHAPSAOB, UEIHBIE U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTpAIls KMHEMATHUYECKUX XapaKTEPUCTUK
JBIKCHUS.

[IpeobpazoBanue ABUKEHUM C HCTIOJIH30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOntonenue nBuxeHust Tena, OPOIIEHHOTO MO YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO TaCHUSI.

Hanpagnenue ckopocT py ABUKEHHUH 11O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABUXKEHHS C LEJIBbIO ONPENEIIEHUs MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOLICHHUS MEXAY NYyTSIMHU, MNPONAEHHBIMU TEIOM 3a
MOCJIEI0OBATEIbHBIE PpPAaBHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Tena, OpoleHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  [amunes. IlepBeit  3axkoH  HeroToHa.
NuepryanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
I MaTEPUAIbHOM TOUKHU. TpeTunii 3akoH Hbpr0TOHA 1J11 MaTepHaIIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Ttsoxectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoabxkeHus, kadenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. KoadduimeHnt tpenus.
Cuna conpoTUBIICHUS IPU ABUKEHUHU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTtynarensHOE U BpalllaTeIbHOE JIBHXKEHUE aOCOIIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEJIIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBug
paBHOBECUS TBEPAOTO TEIA.

TexHHueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHECHHUE: TMMOAUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHHE Macc B3aUMOJACHCTBYIOLIUX TEJI.

Bropoii 3akon Herotona.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMarivm.

HesecomMocTts. Bec Tena npu yCKOPEHHOM MOBEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenue nBmkeHUs: Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pa3Iie, OT uX aedopMaliuu.

HccnenoBanue ycioBHM pPaBHOBECHST TBEPAOTO TeEJd, HMEIOUIETO OCh
BpAILICHHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

Nmnynbe MarepualibHOM TOYKM (Tena), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbe cuiibl U WM3MEHEHHWE MMITYyJIbCa TeJla. 3aKOH COXPAHEHUsS HMMITyJibca.
PeakTnBHOE ABMKEHUE.

PabGora cuibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPIUH.

ITorennmansHas SHEprus. ITorennuanbHas SHEprus YIPYyTO
nepopMupoBaHHON  TIpykuHBI.  [loTeHIManbHas  2HEpPrus Tejda  BOJM3U
MMOBEPXHOCTH 3EMJIU.

IToTeHnmanbpHbIC u HEMOTECHIINATbHbBIC CHJIBL. CBs3b paboTHI
HETIOTEHIHAIBHBIX CUJ C MU3MEHEHHUEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)XEHUE.

[Tepexoa noTeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCONIIOTHO HEYNPYroro ygapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3n pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MouiekyasipHasi pu3uKa M1 TEPMOAMHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep ABUKEHUS WU
B3aMMOJIECTBUs YaCTHULl BelecTtBa. MoOJenmn CTPOCHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieniel. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemiectBa. [ToctosiHHas ABoranapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETHYECKOW TEOPUH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mmepa
CpelHEM KWHETUYECKOM JHEPruM TEIUIOBOTO JBWXEHUA dvacTtull rasa. [llkama
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MeHaeneeBa—KnanenpoHa.
3akoH /lanbToHa. M3ompoueccsl B UACaNbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckre yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHMUIA.

OnpiThl 110 AU(GY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JTBUKEHUS.

Mopens onsita llITepHa.

OnbITHI, JIOKa3bIBAIOIINE CyIIECTBOBaHHUE MEKMOJIEKYJIIPHOTO
B3aUMOCHUCTBHUSL.

Mojenb, WUTIOCTpUPYIOIIas MPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS WJACAJIBLHOrO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, JABJICHUS U TEMIIEpATyphl BO31yXa B HEM.

HccnenoBanune 3aBUCUMOCTH MEKY apaMETPaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonuHamMuueckass cucrema. BHyTpeHHs dHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocoObl €€ u3MeHeHusl. KonuuecTBo TemioTel u padorta. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  MACaNbHOrO  rasa. Buasl  Temionepenayw:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3Iy4YeHUE. Y JEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KosmuecTBo TennoTsl npu TeIIoneperaye.

[lonsitne 006 anuabatHOM mpouecce. llepBbiii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akOHa TEPMOJMHAMHUKH K Hu3omporeccam. ['padudeckas
UHTEepIpeTanus paboThl rasa.

BTtopoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh MPOLECCOB B MMPUPOJE.

TennoBble  mamwHbl.  [IpyHOMIBI ~ JEUCTBUST ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapGUIUEeHT Moi1e3H0To
nericTBus TeruioBord MammHbL. [lukn KapHo u ero kosdduimeHT mosie3Horo
JENUCTBUS. DKOJIOTHYECKUE TIPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckne yCTpoOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW SHEPTUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEMCTBHEM CXAaTOro BO3[yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MmyTEM TpeHusl (BUICOAEMOHCTPAIHS).

N3menenune BHyTpeHHEM dHEPrun (TeMIepaTyphl) Tejla Ipy Terionepeiaye.

OnpiT 1o aanabaTHOMYy pACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HN3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u koHjaeHcanusa. Mcmapenre u kumnenue. AOCOTOTHAS U
OTHOCUTEJIbHAS BIAXKHOCTh BO31ayxa. HacelmeHHblid mnap. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JTaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpemeHHble Martepuainbl. [lnaBnenuwe wu
KpUCTaJTM3alus. Y aeabHas TerioTa miasienus. Cyonumanus.

YpaBHeHue TEII0BOro 0anaHca.

TexHuyeckre yCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

Cnoco0bI u3MepeHus BIaKHOCTH.

Hab6nronenne nHarpeBanust v MIaBJIEeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mMepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JinekTpoauHaMuka
Tema 1. Inekmpocmamuxa
ONeKTpu3alMs TeJl. OJJNEKTPUYECKUM 3apsna. J(Ba BHIa DIEKTPUUYECKUX
3apsiaoB. 1IpOBOIHMKHK, IOUANIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsAa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYedHBIN AJNEKTPUUECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  dnekTpudeckoro nosist.  [IpuHnmn



CYIIEPIIO3ULINMU DJIEKTPUUECKUX ToJeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOIO
TIOJIAL.

PaGora cun  oanekrpocrarudeckoro  moisa.  [lorennuman.  Pa3sHocTh
IOTCHIMAJIOB. [IpOBOAHUMKM W JUDNEKTPUKKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoémMKkocTb. KoHaeHcaTop. DNeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIEHCATOpP, KOMMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTPOKUCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEL.

[IpoBOIHMKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTA.

JIMAIEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH ILIOCKOrO KOHJAEHCAaTOpa OT IUJIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUAIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHIEHCAaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpsoxkenue. 3akon Oma 1 yyacTka LENN.

OJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBHOE CONPOTUBJIEHUE BELIECTBA.
[TocnenoBarenbHOE, NApALIENIBHOE, CMEIIAHHOE COETMHEHNE IPOBOJHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPAYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa.
3akoH Oma JJ1s TOJTHOM (3aMKHYTOM) 3JIeKTpr4YecKoi nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAasi  MPOBOAUMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXIPOBOJUMOCTb.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBOAHHKH. CobOcTBeHHas 151 MIPUMECHAS ITPOBOJIUMOCTD
noynpoBoAHUKOB. CBolcTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHL.

DJIEKTPUYECKHI TOK B  pacTBopax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIU3.



DJIEKTpUYECKHl TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Momuus. [1nazma.

TexHUUecKHe yCTpPOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYHTPOBOIHUKOBBIN 1101, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuilbl TOKa ¥ HAIPSKEHHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJAHUKOB OT JUJIMHBI,
IUTOLIAAH TMONIEPEYHOr0 CEYECHUs U MaTepHaa.

CMelaHHOE COeTMHEHHE POBOJIHUKOB.

[Ipssmoe wu3MepeHne SIEKTpOABWKYIIEH cuiibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTH COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTS BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3yueHne cMeENaHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTpOABUKYIIEN CHJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaOnronenue snexrposusza.

MesxnpeamMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce oCylecTBIsE€TCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMHU MaTEMAaTHKH,
OMOJIOTUH, XUMUU, T€0rpa(ru U TEXHOIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYyYHOIO
NO3HAHM: SIBICHUE, HAy4YHbIH (akT, rumores3a, Qu3uMveckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOCHHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelnieHHe CHUCTEMbl ypaBHEHUH, JHUHeWHass (QyHKIu,
napaboma, runepOosna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IIPOECKLIUM HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

bBuonocusa: mexanudeckoe JBHKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BUABI TEIUIONEpENayH, TEMIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BELIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, >KUAKOCTEH M



ra3oB, SJIEKTPHUUYECKHE CBOMCTBA METAJIOB, AJEKTPOJIUTHUYECKAsT AUCCOIMALUS,
rajbBaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHe IBUKEHUN C HCIIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakera, BOJAOMET U JPYyTHE), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOouHa, ObITOBOW XOJIOAMJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCIIe HaHOMATEpUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYWHBIN IPUHTED, AIIEKTpOHArpeBaTEIbHbIC npuOopkI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rabBaHUKA.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®Pusnka» Ha YpPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (6a30BbIN YPOBEHb) MOJKHO OOECHEUYUTHh JTOCTHKEHHE CIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUSI yUeOHOTro npeaMera «Pu3nKay T0IKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTHh OOY4YaroImMXCSI PYKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WLMUEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMW, TO3UTUBHBIX BHYTPEHHUX  YyOEXJEHUH, COOTBETCTBYIOIINX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITa U OMBITA JEATEILHOCTH B MPOIIECCE peaiv3allid OCHOBHBIX HaINpaBJICHUN
BOCITUTATEJIbHOMN JAEATEIHbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOUN MO3ULIMKU 00YUaIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPAJUIMOHHBIX  OOMICYETOBEYECKUX T'YMAHUCTUYECKUX H
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEpPECaX TPakAaHCKOTO
001IecTBa, y9acTBOBAaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OpraHU3aIlNM;

YMEHHUE B3aUMO/JIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCThH K T'YMaHUTAPHOW W BOJIOHTEPCKOM EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH POCCUHCKOU IpaXkIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTHKCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3HKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO TIOBECHNUS,

CITIOCOOHOCTh OIICGHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJE B
JESITEILHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIETO;

4) 3CTeTHYeCKOr0 BOCITUTAHUS:

ACTETUUYECKOE OTHOILIICHUE K MUPY, BKJIKOUYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
NpUCYIIETo (GU3NUECKON HAyKe;



5) TPyA0BOT0 BOCIIMTAHUS:

UHTEpPEC K pa3uuHbIM cdepam mpodhecCUOHATBHOU JeATEeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymiei nmpodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TJIAHBL;

TOTOBHOCTBH U CIIOCOOHOCTh K 00Opa30BaHUIO U caMO0Opa30BaHHIO B 00JaCTH
(U3MKH HA TIPOTSKEHUH BCCH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh HKOJIOTHYECKON KYJIBbTYPhI, OCO3HaHHE TJI00aTHLHOTO
XapakTepa 3KOJOTHIECKUX MPOOIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE ICHCTBUI B OKPYXKAIOIICH cpejie Ha OCHOBE
3HAHUSA [IeJIe YCTOWYNBOTO PA3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHE OTbITA JICITEIHOCTH OSKOJOTHYSCKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (pr3HKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUCCKON HAYKHU;

OCO3HAaHWE IICHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B IIpPOIIECCE
U3ydeHUS  (U3MKH  OCYIICCTBIATH  IPOEKTHYIO H  HCCISHOBATEIBCKYIO
NeATETbHOCTh HHIUBUIYAJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YYeOHbIEe 1eHCTBUSA
Ba3oBble Jjoruueckue a1eyicTBUA:
CaMOCTOSITENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNenaATh UEIU JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMUS;
BBIABISAITH 3aKOHOMEPHOCTM U TMPOTUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabarbiBaTh IJIAH PEIICHUS MPOOJEMBbI C YYETOM aHAIM3a HUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKU MOCIEACTBUIN AEATEIIbHOCTH;
KOOPAVUHUPOBaTh M  BBHIMIOJHATH pabOTy B YCIOBUSX  PEAIbHOrO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBare/bCKHe JeHCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHUSMH U METOAAMHU
du3ndecKoil HayKu;



BJIQ/ICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIBCKON W MPOSKTHOMN NESITEILHOCTH
B o0Osiactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TMOUCKY
METOJIOB pelIeHusl 3a/iady (PU3UYECKOTO COJIepKaHUsS, TPUMEHEHUIO Pa3INYHBIX
METO/IOB [TO3HAHMS;

BJIQJIETh BHUJAMH JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAINNA, TPEOOPA30BAHUIO W TMPHUMEHEHUI0O B Pa3IMYHBIX YYCOHBIX
CUTYaIlUsX, B TOM YHCJIE ITPH CO3JIaHUH YIeOHBIX IPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITh  TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIICHHs, HaXOJWUTh apryMEHTHhI IS JI0Ka3aTeIbhCTBa
CBOMX YTBEPKJICHUM, 337aBaTh MapaMETPhbl M KPUTEPHUU PEIICHUS;

aHAIM3WPOBATh TIONYyYEHHBIE B XOJ€ pEHICHUS 3a7adyd pe3yJIbTaThl,
KPUTHUYCECKH OICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOU
NEeATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUYECKYIO 00JacTh
KU3HEICSITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PAa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, PEIaraTh OpUTHHAIBHBIC IOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI M 33/1a4UH, JOITYCKAIOIINE albTePHATUBHBIE PEIICHUS.

PabGora ¢ ungopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJydeHHs] WHPOpMAIU (HU3HUECKOTO COACPKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IOWCK, aHAJW3,
CUCTEMAaTH3AIMI0 W WHTEPIpPETAlui0 WH(POpMAIMU pa3IUYHBIX BUIAOB U (GOpM
IIPEICTABIICHNS,

OIICHUBATh JOCTOBEPHOCTHh MH(GOPMAIIHH;

UCIIOJIB30BaTh  CPENCTBa  WH(DOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTWIA B PEUICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a7a4 ¢ COOJIIoAeHUEeM TpeOOBaHUM SProHOMHUKH, TEXHUKH O€30IMacHOCTH,
TUTHEHBI, PECypCOCOEpeKEHUs, TMPaBOBBIX H OJTHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHl (U3MUECKOTO COJACPKAHUS B PA3IUYHBIX (PopMarax C
y4€TOM Ha3HAYCHUS WH(DOPMAIUU U TICJICBOM ayIUTOPHH, BEIOMpAsi ONITUMAILHYIO
dbopMy TpeICTaBICHHS 1 BU3YATH3aIUU.

KoMMyHHKaTHBHBIE YHHBEpPCcAJIbHbIE YUeOHbIe 1elicTBUS:
OCYLIECTBJISITh OOLIEHWE HAa ypoKax (U3UKM U BO BHE-YPOUHOU
NEATENbHOCTH;



pacrmo3HaBaThb NPEANOCBUIKM  KOHQUIMKTHBIX CHUTyalldid M  CMsT4aTh
KOH(MITUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHJIUBHUIYaJIbHOM
paboTHI;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEHN KaXKI0r0 YjieHA KOJIJIEKTHBA;

OpUHUMATh  I[€JIM  COBMECTHOM  JeATEeTbHOCTH, OPraHu30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUSL MO €& JOCTUKEHUIO: COCTaBIATH IUJIaH JCHCTBUM,
pacmpeneniarb pojdd ¢ y4€TOM MHEHUHM Y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJla U KaXKJIOr0 yYaCTHHKAa KOMaHIbl B
oO1uit pe3ynbTar 1no pazpaboTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE TPOCKTHI, OICHUBATh HACH C TMO3WIMU HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSIBIIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENBHYIO JIESITEIIBHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYITUPOBATH
cOOCTBEHHBIE 3aa4H;

CaMOCTOSITEJILHO COCTaBIISITh TUIAH PEIICHHUS PAaCYETHBIX M Ka4eCTBCHHBIX
3aj1ad, IJIaH BBIMOJTHEHUS MPAKTUIECKON pabOThI ¢ yIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacIupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JeNaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO W TMPOSBICHUIO J3PYIUIMH B 00JIaCTH
(U3HKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHATbHBII HHTEJJIEKT:

JaBaTh OICGHKY HOBBIM CHUTYaIUsIM, BHOCHUTh KOPPEKTHBHI B JEATEIbLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM;

BJIQJICTh  HABBIKAMHM  TIO3HABATEILHONH  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBHH ¥ MBICIUTEIBHBIX IPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;



UCIIOJIb30BaTh MPUEMBI PeIIEKCUM ISl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHWBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh pEIHICHUS M0 HUX
CHI)KEHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl APYIMX WPH aHalu3€ pe3yJbTaToB
NeSTeIbHOCTH;

MPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTAaTKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHTBhl APYIMX WIPH aHalu3e pe3yJbTaToB
NeSTebHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B nponecce nocTikeHHs] JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEAHEro oOImero oOpa3oBaHUs y OOyYaromuXcs
COBEPILEHCTBYETCSA HMOILIMOHATLHBIN WHTEJIEKT, IpeAnoararonmii
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJETh HAIIPABICHUS Pa3BUTHA COOCTBEHHOM IMOIIMOHAIBLHOUN CepHl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTh aJanTUPOBATHCA K
HMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALlMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTWKEHHUIO LIENH U
yCIexy, ONTHMHU3M, MHHUIIMATUBHOCTh, YMEHHE [EHCTBOBaTh HCXOJS W3 CBOMX
BO3MO>XHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTBIBATH €ro TMpPH OCYIIECTBICHHH OOIICHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CIOCOOHOCTH BRICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U Pa3peliaTb KOHPIUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mnpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH y 00YUaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOJIEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJEeH:
MaTepualibHas TOUKa, MHEpLUUaIbHas CUCTEMa OTCUETA, a0COIIOTHO TBEPIOE TEIIO,
UJICATBHBIN Ta3, MOJICJIM CTPOCHUS Ta30B, )XUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3aps]] IPHU pEIIeHUH (PU3NYECKUX 3a]1ay;



pacro3HaBath (U3MUYECKHE SBICHUS (TIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMHUKNA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIUHEUHOE
JBWKEHWE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYXHOCTHU, HHEPIHs,
B3auMoJiericTBre Tel, auddy3us, OPOYHOBCKOE JBM)KEHHE, CTPOCHUE JKUKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl MPU HArpeBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCAIMs, IUIABICHUE, KpUCTAILIA3AlUs, KUIICHHE,
BJIQYKHOCTbh BO3]lyXa, OBBIIIECHUE JIABJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM
cocylne, CBsI3b MEXIy MapamMeTpaMyd COCTOSIHHMS Ta3a B  H30Mpoleccax,
AJEKTpU3ALUS TeJl, B3aUMOJECHCTBUE 3aPsIJIOB;

OMKCHIBATh MEXAHUYECKOE JIBM)KEHHE, MCHOIb3ys (PU3NYECKUE BEIIUYUHBI:
KOOpJIMHATa, MYTb, MNEpPEMEIIeHHE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CUJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAbHAS JSHEPIrus, MEXaHW4decKas
paboTa, MexaHUYecKas MOIIHOCTh; MPU ONUCAHWU TPABWIBHO TPaKTOBATh
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS W EIUHUIIHI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJIUYMHY C JAPYTUMU
BEJIMYNHAMU;

OTNUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJ M TEIUIOBBIC SBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIIMYMHBI: JaBlI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi XaOTUUYECKOTO JIBIXKCHHUSI MOJICKYJI, CpeAHEKBaIpaTuIHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSA 3HEprus, padora rasa,
KO3(DPUIMEHT TMOJEe3HOr0 JACHCTBHUS TEIUIOBOIO JIBUTATENs; NpPU ONMHUCAHUU
NpaBUIILHO TPaKTOBaTh (DU3UYECKUM CMBICI HCHOJb3YyEMbIX BEJIMYMH, HX
0003HAYEHUS U €IWHUIBI, HAXOJIUTh (OPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(GU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTUCHIBATh U3YUYEHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHHSI (IIPOLIECCHI), UCTIONb3YsT (PU3HUECKUE BEIWYUHBI: IIEKTPUUECKUN 3apsi,
ANEKTPUUECKOE MOJIEe, HANPSHKEHHOCTD IMOJIsl, MOTEHIMAJ, pa3HOCTh IMOTEHLNAJIOB;
IpY ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOIb3YEMBIX
BEJIMYHMH, WX OOO3HAYEHUS W EJUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHEC
JTAHHYI0 (PU3UYECKYI0 BETMYHUHY C APYTUMH BEIIMUYNHAMU;

aHATM3UPOBATh (DM3MYECKUE TIPOIECCHI W SBICHUS, UCIONB3YS (HU3HUECKHUE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroToHA,
3aKOH COXpAHEHMS MEXAaHHUYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLHUI CYNEPHO3ULIUA CUJI, HMPUHIUII PABHONPABUS HHEPLUHAIBHBIX CUCTEM
OTCY€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEHEN KUHETUYECKON 3HEPruu TEIUIOBOTO JABUKEHHUSI MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MEepBhI 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CJIOBECHYIO



(opMyJTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KM3HHU;

BBIMOJHATh HKCHEPUMEHTHl MO HCCIENOBAaHUIO (DU3MUECKUX SBICHUN U
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHHH, IIPU 3TOM
(GopmynupoBaTh npobOiieMy/3ajady M TUIOTE3Y Y4YEOHOro AKCHEPHMEHTa,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyAOBaHHS, MPOBOAMUTH ONBIT U
(opMyIMpOBaTh BBIBOIbI;

OCYIIECTBIISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IpU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU ITOTPEIHOCTEH U3MEPEHMI;

UCCIIE0BaTh  3aBUCUMOCTU  MEXJIy  (U3MYECKMMHM  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bukcupoBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BUJI€ TA0JIUII U TPa(UKOB, 1€JIaTh BEIBOJBI [0 pE3yJIbTaTaM UCCIEI0BAHMS;

cobroaTh npaBuia 0€30MacHOTO TPyJa MpU MPOBEACHUM HCCIEIOBAHUM B
paMKax ydeOHOIro »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOW W MPOEKTHOU
NEeSATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOIO
o0opyi0BaHUs,

pemiath pacu€THhlE 3aJayd C SBHO 3aJaHHON (PU3HYECKOM MOJENbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3a/1aui
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIUYUHBI U (POPMYJIBI,
HEOOXOAUMBIE I €€ pElIeHMs, MPOBOJAUTh PAaCUEThl U OLEHUBATH PEATLHOCTH
NOJIyYEHHOT'0 3HaYeHUs (PU3HUYECKON BEJINYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JJOTMYECKH HEMPOTUBOPEUHUBYIO
LENOYKY pPACCYXKIEHUN C OMOpPOM Ha HM3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznuecKue IBICHUS;

UCTIONB30BaTh  MPU  pElIeHWH  y4eOHBIX  3aJady  COBpEMEHHbBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBICHUs y4eOHOM U HAyYHO-TIONMYJSPHON MHGOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyI0 HH(OPMAILIUIO;

IPUBOIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IPOLECCOB OKPYKAIOIMIEr0 MUpa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM KU3HU
U1 obecrieyeHus: 6€30MacHOCTU MPHU OOpallleHUH C NpUOOopamMu M TEXHUYECKUMHU



YCTPOWUCTBAMH, JJISi COXPAHEHUS 3/I0POBbS M COOJIOJICHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTarb B TpYIIE C BHIMIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYIIbI, palMOHAIBHO paACHpENeNsaTh OO0S3aHHOCTH U
IUTAHUPOBATH JICSITENILHOCTh B HECTAHAAPTHBIX CUTYaIUSIX, aJI€KBATHO OLICHUBATh
BKJIAJ] KaXKJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE PACCMATPUBAEMOMN TIPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3HUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YUYEHHBIX (U3MUECKHX MOJIeNeil:
TOYEUYHBIN JEKTPUUECKUN 3apsif, Ty4d CBETa, TOYEUHbIH UCTOYHUK CBETA, siiepHas
MOJIe]Ib aTOMa, HYKJIOHHas MOJENIb aTOMHOTO siapa MpH PEIICHUH (PH3NISCKUX
3azay;

pacno3HaBath (U3UYECKUE SBJICHUS (MPOLIECCh) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAHTOBOW (DPU3HMKH: IJICKTPpHUYECKAS MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aUMOJCHCTBHE
MarHuTOB, SJEKTPOMArHWUTHAs WHIYKIWSA, JIEHCTBME MArHUTHOTO TIOJS Ha
IIPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsil, SJICKTPOMATHUTHBIE KOJECOaHUS U
BOJIHBI, TMPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETAa, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHusa, audpaknuss W TOMIpU3alus CBETa, JHUCIEPCHS CBETa,
doTornexTpuueckuii 3pdekt (poToaddekT), CBETOBOE J1aBIeHUE, BOZHUKHOBEHHE
JUHEWYATOr0 CIEeKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaaNOaKTUBHOCTE;

OMHCHIBATh HM3YUYEHHBIC CBOWCTBAa BEMIECTBA (DJEKTPUUYECKHE, MATHHUTHEBIEC,
ONTHYECKUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTH  PA3JIMYHBIX  Cpel) U
ANIEKTPOMATHUTHEIE SBJICHUS (TIPOIIECCHI), WCIOJB3Yysl (pU3WdYecKrne BEITMYUHBIL:
ANEKTPUYECKUHN 3apsiji, CHJIa TOKA, JJICKTPUUECKOE HANPsDKEHHE, DJICKTPHUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAIOB, AJEKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHAYKIMS MAarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTHBHOCTbH
KaTYIIK{A, SHEPTUS DJICKTPUYECKOTO M MArHUTHOTO IOJICH, TIEPHOJ U 4YacToTa
KoiebaHnii B KoJiebaTeIbHOM KOHTYpe, 3apsa M Cujla TOKa B IIpoIlecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHu#, (HOKYCHOE pacCTOsSHUE U
ONTHYECKAasl CHJIa JIMH3BI, TIPH OMHCAaHUU TMPABWIHHO TPAKTOBATh (DU3UUYECKUN
CMBICIT HCTIOJB3YE€MbIX BEIUYWH, WX O0O3HAYCHUS U EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JIaHHYIO (DU3WYECKYI0 BEIUYHHY C JPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHl, HCIOIb3Ys
¢us3nyueckre BEIMYMHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI U
4acTOTa CBETA, SHEPIHs U UMIYJIbC (OTOHA, IEPUO]T TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIIEpP, TPU OINMUCAHUU TPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS W €JIMHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONIUE JIAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYHMHAMH,
BBIYUCIIATH 3HAUCHUE (PU3NUECKON BETUUNHBL;

aHAIU3UPOBaTh (PU3UUECKUE MPOLECCHl U SBJICHUSA, UCIONb3YS (HU3HMUECKUE
3aKOHbI W MPUHLMIBL 3aK0H OMa, 3aKOHBI MTOCIEA0BATEIBHOIO U NapaJIEIbHOTO
COEAMHEHUs] TMPOBOJHUKOB, 3aKOoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIMHEWHOrO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa st Pororddexra,
3aKOH COXPAaHEHWs JHEPTrUH, 3aKOH COXPAHEHHSI MMIIYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsilia, 3aKOH COXPaHEHHsI MacCOBOTO 4HMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHHE U YCIOBUSA (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OnpeeNsaTh HallpaBiIeHUE BEKTOPa MHIYKIUHU MAarHUTHOTO MOJIsl MPOBOJIHUKA
C TOKOM, cuJibl AMmnepa u cuiibl JlopeHua;

CTPOUTh U ONMCHIBATh H300paKEHUE, CO3[aBAEMOE IIJIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHl 1O HCCIENOBAHUIO (DU3UYECKUX SIBICHUU H
IPOLIECCOB C HCIIOJIb30BAaHUEM IMPSMBIX W KOCBEHHBIX HM3MEPEHUMU: MPU ITOM
dbopmyspoBaTh npoOieMy/3aadyy M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO 00O0pYyHOBaHMS, MPOBOAUTH ONBIT WU
bopMyIUpOBaTh BHIBOBI;

OCYLIECTBJIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IPH
3TOM BBIOHMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH IOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIMUYMH C HCIOJb30BAHUEM
NPSIMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHMPOBATh YCTAHOBKY, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BHUAE TAOIHUI] U
rpaduKoB, IeaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIICIOBAHMS;

coOiroaaTh mpaBuiia 6€30MacHOro TpyJa MpH MPOBEICHUN HCCIEIOBAaHHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM W MPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB U J1aOOpaTOPHOTO
000py10BaHUS,

pemarh pacuéTHhlE 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJENbIO,
UCTIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1auu



BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEoOXOouMbIe NIl €€ pelIeHUs, MPOBOJIUTh PacuéThl M OLICHUBATh PEaJbHOCTh
MOJIYYeHHOT0 3HAYeHUS (PU3HUUECKOU BEIMYUHBI;

pelaTh KaueCTBEHHBIE 33/1aUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(du3nIECKUE SBICHHUS,

UCTIONB30BaTh  MPU  pEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MHGOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTABJICHUS y9eOHOW W HAyYHO-TIOMYJISIPHONH WH(POPMAIUH, TIOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyI0 HH(OPMAITHIO;

OOBSICHATH TPUHIUIBI JEHCTBUS MAaIllUH, TPHOOPOB H TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS MX OE30MMaCHOTO MCIIOIB30BAHMS B TTIOBCETHEBHOMN
KU3HU;

NPUBOIUTH IPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOTHA;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA TO (PHU3UKE B MOBCEIHEBHON JKU3HU
JUTsl o0ecrieyeHus: 0€30MacCHOCTH IIPU 00palllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHHUS 37I0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IOBEJCHUS B OKPYKAIOIIEN CpelIe;

paboTaTh B TpyNIe C BHINOJHEHHEM pAa3IMYHBIX COLMUAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYMNIBl, PAMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUTAaHUPOBATH JEATEIHHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJIeKBAaTHO OIEHUBAThH
BKJIQJ] K&KJIOTO M3 YYACTHUKOB T'PYIIIIHI B PEIICHUE pacCMaTPUBAEMON TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KourpoJsbnsie | IlpakTnyeckue (udpp )
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHHUKA
bu6mmoreka [IOK
21 Kunemaritka ° https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bu6nuoreka LIOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOAHMHAMIKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuorteka [IOK

dazoBrIe Mepexoabl

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

Htoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mnorexa [IOK

41 DUekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2nekTpuYecKuil TOK. Toku B 12 bubnmnoreka [IOK

' pa3IUYHBIX cpenax https://m.edsoo0.ru/7f41bf72

Hroro no paszneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE

Ne Hara undposbie

Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero U3yYeHHUs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

®dusuka — HayKa O PUPOJE.

1 Hayunsbie MeTZ bl HOEH:H;[;I 1 bubmmorexa LIOK

Y 8 04.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIIero MUpa
Poine 1 MecTo pu3uku B

5 (dbopMUPOBAHUN COBPEMEHHOM 1 bubnmoreka [IOK
Hay4YHOU KapTHUHBI MUDA, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM ACSATEIHHOCTH JIF0IeH
MexaHn4eckoe ABUKECHHUE.

3 OTHOCHTEILHOCTh MEXAaHUYECKOT'O 1 Bubnuorexa [JOK
nerxenus. [lepemenienue, CKOpocTb, 11.09.2023 | https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMepHOE NTpAMONIMHEITHOE 1 bubnnoreka [IOK
JIBUKEHHE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSIMOJIMHEHHOE 1 bubnnoreka [IOK
IBHKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoniHOE TIazieHHe. Y CKOpEeHUe 1 bubnmoreka [IOK
CBOOOIHOTrO MaJcHUs 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe ABUXKEHUE.

7 llllzpl)KeHI/Ie Mmare ianLHoﬁ TOYKH MO 1 bubmmorexa [JOK

P 25.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bu6mmoreka LIOK



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
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https://m.edsoo.ru/ff0c3ada

NHepuuanbHble CHCTEMBI OTCYETA. 27.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepserit 3akoH HeroToHa
Macca tena. Cuna. [puHuun
9 CYIepIO3UINH CHil. BTOpoii 3akoH bubmmorexa [JOK
yrep + OTOP . 02.10.2023 | https://m.edsoo.ru/ffOc3be8
HproToHa a5t MaTepuanbHON TOYKU

10 Tperuii 3akoH HprotoHna s bu6mmoreka [IOK
MaTepUaIbHBIX TOUYEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsoxecTu. [lepBas kocMuueckas brbmmorexa [IOK

P 09.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 11.10.2023 | https://m.edsoo.ru/ffOc3el8
Cuia tpenusi. Koadduiment tpenus.

13 Cuna Zgn OTI/IBJIeI({pI/Iq:[ 1? )71 BI:IIE(GHI/II/I bubmorexa [TOK

P paa 16.10.2023 | https://m.edsoo.ru/ff0c3f76
TeNa B KUJAKOCTH WM ra3e
[ToctynarensHOE W BpamaTeIbHOE

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeEa. bu6mmoreka [IOK
MowmeHnT cuibl. [1nedo cunbl. YcnoBus 18.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEIIA
NmMnynbc MaTepuanbHON TOUYKH,

15 CHCTEMBbI MaTEPUATBHBIX TOYEK. bubmuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs 30.10.2023 | https://m.edsoo.ru/ff0c43d6
uMnyibsca. PeakTuBHOE IBUKEHME
PaboTa 1 MOIITHOCTh CHITBI.

16 Kunerndeckas aHeprus bubnnoreka [IOK
MaTepuanbHOi Touku. Teopema 00 01.11.2023 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU

17 [loTeHnuanbHast SHEPrUsl. bubnuorexa [IOK



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

[ToreHumanbHas SHEpPrus ynpyro
ne(OpMUPOBAHHON NPY>KUHBI.
[ToTreHnmanbpHas YHEPTHS TENa BOTU3U
MIOBEPXHOCTU 3EMJIU

08.11.2023

https://m.edsoo.ru/ff0c461a

18

IToTeHIIManbHBIE U HENOTECHIIMAJIbHEIE
cuibl. CBs3b pabOTHI
HEMOTEHIUAILHBIX CHJI C K3MEHEHHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

13.11.2023

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsi3u pabOThI CHIIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPTUn
Tela Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO JKI'YTa)

15.11.2023

20

KontponsHas pabora 1o reme
«Kunemaruka. Jlunamuka. 3aKOoHbI
COXpaHEHUs B MEXaHUKE»

20.11.2023

bu6numoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETUYECKON Teopur. bpoyHOBCKOE
nskenue. Auddysus

22.11.2023

Bubnuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep ABUKECHUS U
B3aUMO/ICUCTBUS YaCTHI] BELIECTBA.
Mogenu CTpoeHus ra30B, )KUAKOCTEN
U TBEPABIX TEIl

27.11.2023

23

Macca mouexyn. Konnuecto
BeuectBa. [locTostHHas ABoraapo

29.11.2023

24

TemoBoe paBHOBecue. TeMiieparypa
u e€ u3mepenue. [llkana remmneparyp

04.12.2023



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

Lenscus

HNpeanbubii raz B MKT. OcHoBHOE

Bubnuoreka [JOK

25 ypaBaenue MKT 06.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomroTHas TeMIieparypa Kak Mepa

26 CpeaHeN KUHETUYECKON YHEPT U bubnnoreka [IOK
JIBUKEHUSI MOJIEKYJ1. Y paBHEHHUE 11.12.2023 | https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona

27 3akoH JlanbroHa. ['a30BbIe 3aKOHBI 13.12.2023
JlabopaTopHas pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKTY
napameTpaMH COCTOSTHUS 18.12.2023
pa3pe’KEeHHOTro raza

29 M3omporieccsl B H1€aIbHOM Ta3e U X bubnuorexa [IOK
rpadu4ecKoe mpecCTaBIeHNE 20.12.2023 | https://m.edsoo.ru/ff0c570e
BryTpeHHss sHEeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 criocoObI €€ m3meHeHnus. KomnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH s 25.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTUs OJTHOATOMHOTO UICATLHOTO
rasa

31 Bune! Tenonepenaun bubmmorexa LOK

27.12.2023 | https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TemnoTsl mpu bubnnoreka [IOK
Terutonepenade. AanadaTHbIN 10.01.2024 | https://m.edsoo.ru/ffOc5c36
nporecc

33 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €T0O bubnuorexa LIOK



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

HPUMEHEHHE K U30IpoLIeccam 15.01.2024 | https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs mpo1ieccoB B
34 npupoae. Bropoii 3akon bubmmorexa [IOK
prposte. BTop 17.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOMHAMHUKH
35 [Tpuunun nevicteus u KII TenmoBoit bubmuorexa [JOK
MaIlIUHbI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ] 94.01.2024
37 DKonoruyeckue npoodIeMsl
TETJIOOHEPTETUKH 29.01.2024
38 O6o6matomuii ypok « MonekysipHas bubnunoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) 31.01.2024 | https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabota 1o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
Y ' 05.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapoobpazoBaHue M KOHICHCAIHSL. bubmumoreka LIOK
Hcnapenue u kurnenue 07.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCHTEIIbHAS
41 BJIAJKHOCTh BO3/1yxa. HackIeHHbIi bubmmorexa [JOK
Ay H 12.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue u
amopdHbIe Tesia. AHH30TPOTIHSI
42 0130171?((:1;3 KpHCTaJJIOB )KHp KHe bubmmorexa [IOK
P A 14.02.2024 | https://m.edsoo.ru/ff0c65f0
kpuctajuisl. CoBpeMEHHbIE
MaTepHaIbl
[TnaBrneHue M KpUCTAITU3AIIHS.
43 VY nenpHas TeHJ‘II())Ta l'IJ'IaBJ'Ie:III/I}I bubmmorexa [IOK
! ’ 19.02.2024 | https://m.edsoo.ru/ff0c6708

CyOmmMmarust



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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bubnuorexa [IOK

44 Ypasnenue Terniosoro banasca 21.02.2024 | https://m.edsoo.ru/ff0c6820
DNeKTpu3aius Teil. DICKTPUUECKU I
45 3apsn. J{Ba BuJa 3JIEKTPUUECKUX bubmorexa [OK
DAL A P 26.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOOHUKH, JUDICKTPUKU U
46 H(E)J'I HHOBO HI/?KI/I 3aK§H COXpaHEHUs bubmmorexa LOK
YHPOBOA ' P 28.02.2024 | https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsia
B3anmoneiictBue 3apsa0B. 3aKOH
47 Kynona. To4yeuHbIil 3JIeKTPUIECKUN Bubmiorexa ITOK
Y ' P 04.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHuun cynepnosunuu bubnunoreka [IOK
AIEKTPUYECKUX MojeH. JInaum 06.03.2024 | https://m.edsoo.ru/ffOc6df2
HaIPSHKEHHOCTH
Pabora cuit 31eKTpoCTaTHIeCcKOro
49 moust. [Torentinan. PasHocts bubmorexa LIOK
‘ HHat 11.03.2024 |  https://m.eds00.ru/ffOc600
MMOTEHIINAIOB
I[IpOBOOHUKY U TUDJIEKTPUKU B
50 3111231( Ic[)CTaTI/Iqu::KOM HOI.:IG bubmorexa TIOK
P ' 13.03.2024 | https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi IPOHUIIAEMOCTh
N bubmuorexa [JOK
>1 dnextpodurocts. Konnencarop 18.03.2024 | https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHs 3apsSHIKEHHOTO bubmorexa [TOK
) 20.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCaTOpa
JlaboparopHas padora "M3mepenue
53 )
AIEKTPOEMKOCTH KOHAEHcaTopa" 01.04.2024
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpyuHIMIT NEHCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arnmapara, CTpyMHOro mpuHTepa.
DIIeKTpOCTaTUUECKas 3aIUTA.
3azeMyIeHuE JIEKTPOIIPUOOPOB

03.04.2024

55

DNEeKTPUYECKU TOK, YCIOBUS €r0
cyniectBoBaHus. [I0CTOAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conpotusienue. 3akon Oma ist
yJacTKa Ienu

08.04.2024

56

[TocnenoBarenbHOE, MapaljIesIbHOE,
CMEIIIaHHOE COETMHCHUE
npoBOAHKUKOB. JIaboparopHas paboTa
«/3yueHne cMemaHHOTO COeIMHEHUS
PE3UCTOPOBY

10.04.2024

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIIIHOCTH JIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

15.04.2024

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

58

3akon OMa AJis1 OTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne J/IC ncrouHnka Toka v
€ro BHYTPEHHET 0 COMPOTUBICHUS

17.04.2024

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

59

DJIEKTPOHHAs TPOBOJUMOCTb TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
TeMiiepaTypbl. CBEpXIIPOBOJIUMOCTh

22.04.2024

60

DJIEKTPUUYECKUM TOK B BaKyyMe.
CBoliCTBA JIEKTPOHHBIX MMYyYKOB

24.04.2024

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX cOOCTBEHHAsT U

bubnumorexa [IOK



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

npuMecHas mpoBoauMocTh. CBOMCTBA 29.04.2024 | https://m.edsoo.ru/ffOc84ae
p—n-nepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI
DNEeKTPUIECKUH TOK B paCTBOpax H

62 pacIuiaBax 3J€KTPOJIUTOB. 1 bu6mumorexa LIOK
DJIEKTPOJIUTHYECKAS TUCCOIUAIIUS. 06.05.2024 | https://m.edsoo.ru/ff0c82ba
DIIeKTpOIH3
DJEKTPUYECKUI TOK B ra3ax.

63 CamocTosTeNbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psia. 08.05.2024 | https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DIIeKTpUYECKUE TPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHenue. [IpaBuna TexHukn 13.05.2024 | https://m.edsoo.ru/ffOc86fc
0e3omacHOCTH

65 O06o0maromuii ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKAY 15.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [TocrossHHBIN 1 bubmmoreka LIOK
AIEKTpUYECKUil TOK. TOKU B 20.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX CpeIax»

67 PezepBHblii ypok. KonTposibHas 1 bubnunoreka [IOK
pabora o Teme "IaeKTpoIMHaMHUKa" 22.05.2024 | https://m.edsoo.ru/ff0c8c56

68 Pe3epBHblIil ypok. O6001maomuil ypok 1 bubnnoreka [IOK
no reMam 10 kitacca 27.05.2024 | https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» dmsuka, 10 kimace/ Mskummes I.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkiinonepHoe o61iecTBo «M3narenbcTBo
«IIpocsemienue»

CoOopuuk 3a1ay no ¢pusuke 115 10-11 knacca. CocraBurens [lappenTreBa

H.A.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Eprotkun E.C., Eprotkun C.I'. CaMocTOSITENHHBIE U KOHTPOJIbHBIE PAOOTHI.
®uzuka 10 knace

Caypos 0.A. ®usuka 10 kinacc. [Toypounsie pazpadotrku. ba3oBbiii u

yIIIyOJIEHHBIA YPOBHU

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

infourok.ru



