MUWHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOMN ®EJEPALIUUN
MuHuCTEPCTBO 00Pa30BaHMS M MOJIOEKHOM MOJIMTUKH CBepaAI0BCKOM 00J1acTH
Otaen odpa3oBaHusi aAMUHUCTPAUMU MaJibIIeBCKOT0 TOPOICKOr0 OKpyra

MyHununajibHOe AaBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHne
cpenHsisi 00meoOpa3oBaTebHas mKoaa Ne 3

COT'JIACOBAHO YTBEPXIEHO

IIpencenarenem MC ITpuka3om AUpeKTOpa
oT 6.09.2024r. Ne 207/ox
5.09.2024 r.

PABOYASA ITPOTPAMMA
(ID 1799022)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

mutst obyuaromuxcs 10 kiaccos

nrr Majasimena2(024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernoJilaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanne mporpaMmbl MO (U3MKE HANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHusl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHOro npenameTa « ODu3nKay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUS] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJACPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (GU3HKA
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usuku npemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEIHErOo OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU pealn3yercs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOIIWNA CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HCXOAS W3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmeumBaeTcs  OBJIAJICHUE
OOy4YaromMUMHUC YMEHHUSIMHU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, TaKk M MHTETpUpPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe OOOpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBUU C
MPUHITITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUA ©W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00Opy/IOBaHME JJIS YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITHh IOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX TMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUHU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIUVICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3YyYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaTbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMmMeHUH OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX lenei 00ecreuynBaeTCsl pelieHHeM CIIeIyIONNX 3a1a4 B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUS:



npuoOpeTeHrue  CUCTeMbl  3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

(GopMUpOBaHHE YMEHUH MNPUMEHATh TEOPETUYECKHE 3HAaHUA IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C SBHO 3aJaHHOMN
¢u3znyecKkoil Mozenblo, 3ajay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3ianue (U3NYECKON MOJEIH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHHEe (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CAMOCTOSATEIBHOTO IUIAHWPOBAHMS U TIPOBENEHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHWE YCIOBHUH JJISl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTE 00yYaroIuXCsl.

COAEPKAHUE OBYUYEHMUSA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA
@dusuka — Hayka o mpupone. Hayunbie mMeTonbl NMO3HAHUSA OKpPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUA W TIpolieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto Gu3Nku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.



Jlemoncmpayuu
AHanmoroBele W [HU(PPOBBIE HN3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE
JTaTIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernienune, cCKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CroxeHune nepeMeleH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U [EPEMEIICHUs
MAaTEPUATIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHetHOe  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYHOCTHU C IIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHEUHAs
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUJIOMETD,
JIBUKEHHUE CHAPAJNIOB, LICTTHBIE U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUSl KMHEMATUUYECKUX XAPAaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpagnenune ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBIO ONPENEIICHUs MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3y4yenune nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmmned. Ilepewii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectr. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. Koaddurment Tpenus.
Cuita coOnpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COJIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. ¥YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIAIIUITHUKH,
JIB>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

WN3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOopMaliui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHNUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue aBmkeHUs1 OpyckKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOIO TeEd, HMEIOLIEro OCh
BpAILICHUA.

Tema 3. 3akonbl COXpaHeHUs 8 MEXAHUKE

NMnynbee MaTepualibHOW TOYKM (Tena), CUCTeMbl MaTepPUAIbHBIX TOYEK.
NMnynbec cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckasi sHeprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHOr — mpykuHbl.  [loTeHIManpHas  SHEpPrUs Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs3p  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[lepexoa MOTEHIIMATBHON YHEPTUHM B KWHETHYECKYIO M OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTHUH
TeJla Ha MPUMEPE PACTSIKEHUST PE3UHOBOTO KTyTa.

Paznea 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPUH UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS YacTULl BewlecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Moneky. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HACAIbHOTO ra3za. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrMU TEIUJIOBOTO JBMXKEHMsA vactull rasza. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHUe MenaeneeBa—Knaneipona.
3akoH [lanbToHa. M30mponecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJHUYE€CTBOM
BemecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIONINE JHUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphbl BO3/IyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMoauHamMuueckass cucremMa. BHYTpeHHS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOrOo  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH pH TEIIONEpeaye.

[lonarue 00 aagmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMHMKH K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpatuMocTh IPOLIECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. KodpuIMeHT Moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo u ero kosduuueHT mosie3Horo
JENUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTrUM Tella MPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Npy Terlonepeaaye.

OneiT MO anuabaTHOMY paCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSE BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Dazoevie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHash TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBONCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOITYYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbomul

N3mMepeHrne OTHOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Ten. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKYM, AUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli AJIEKTPUYECKUM 3apsia.
Onextpudyeckoe mnose. Hampsk€HHOCTh 3iekTpruyeckoro mnois. IIpuHiun
CYyHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cun  anektpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM MW AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOIL,
AIIEKTPOMETp, DJJEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII IEMCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOJHUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTtopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LEMu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
IlocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3iieKTpuueckon enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

ITomynpOBOIHUKMY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBogHrKoBbIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHndeckue yCTpOWCTBA W IPAKTUUYECKOE IIPUMEHEHHE. aMIIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelibHbIe MpUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHMe
rajJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[IpoBOAMMOCTB IEKTPOIIUTOB.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTD BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne cMEIIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nekTpoiausa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
Y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEW M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTUYECKAS UCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEepUaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBATEIbHbBIC npuodopkl,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajTbBaHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA



OcBoenne yueOHOTO TpenMera «Du3nMKay HA YPOBHE CPEIHEro OOIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJCTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHUE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOU JESITEILHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TPaxJaHCKOTO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMHU B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIero;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCyIero (pu3ndeckoi HayKe;

S)Tpya0BOro BOCIIMTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHONU AESATEIBHOCTU, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS S

c(OpPMHPOBAHHOCTh 3KOJIOTMUECKOM KYJIbTYPhI, OCO3HaHUE TIJ100aIBLHOTO
XapakTepa SKOJIOTUYECKUX MPoOIieM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JIECTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OMbITa JEATebHOCTH SKOJOTHYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE;

7)1lIeHHOCTH HAYYHOI'0 TIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
u3ydeHus: (QUBUKA  OCYHIECTBISTh  MPOEKTHYID M HCCIIEIOBATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3zoBble ornueckue aAeicTBu:
CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJIu3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENCIATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JOCTYOKCHHSI,
BBISIBJIAIT  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3NYeCKUX SIBICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaIbHBIX ¥ HEMATEPHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTAaTOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIIICHNE TIPH PEIICHNN KU3HCHHBIX MPOOJICM.
ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTUEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nUecKoil HayKH;
BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusi 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METO/IOB ITO3HAHMSI,



BJIAQJE€Th BHUAAMU JEATEIBHOCTUM 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCJIE TP CO3JaHUH YU€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3MpOBaTh 3a4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJ€ pELICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.
Pabora ¢ nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH TOWCK, aHaJu3,
CHUCTEeMAaTH3allMI0 ¥ WHTEPIpETalni0 WHPOPMAIMK Pa3INYHbIX BUAOB U (OpM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIONIB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHreM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYpCOCOEpEekKEHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoThI;



BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

NPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
oOIIMIA pe3ysbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh I[O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4eOHbIE el cTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIHOCTh B 00JAaCTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIIMH B 00JaCTH
(M3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHbIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTb KOPPEKTHUBHI B JICSTCIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KEHMUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMpU aHaU3€ pe3yJIbTaToB
NEeSATEeTLHOCTH;



NPUHUMATD Ce0s1, TOHUMAasi CBOM HEJIOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTUBBI W apTryMEHThl JPYTUX TMpPU aHaIu3e pPe3ylbTaToOB
NeSITEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKH.

B mpouecce nocTtuxkeHMs! JTMYHOCTHBIX PE3YJIbTATOB OCBOEHMS MPOTPaMMBbI
no ¢QusMKe a7 YPOBHS cpeaHero oOmero ooOpa3oBaHus y OOydarommxcs
COBEpIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, Mpeaoiararonmn
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS$, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE IMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPABJICHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHAIIBHOU c(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMs, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO LENH U
yCIIeXy, ONTHMHU3M, HWHHUIIMATUBHOCTH, YMEHHE [IEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIpYTUX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIFOUYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEICH:
MaTepualibHas TOYKa, MHEpIHAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEJO,
WJICaNbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacno3HaBaTh (PU3NYECKUE SBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMojeicTere Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArpeBaHUH (OXJIAXKICHUH ), TETIOBOEC



paBHOBECHE, MCHAPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZJ€, CBS3b MEXKAY IapaMeTpamMu COCTOSIHHASL Ta3a B H30Ipoleccax,
AIEKTPU3AIUA TEJ, B3AUMOJICHCTBUE 3aPSJIOB;

OMMUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIbC TE€Jla, KNHETUYECKasd YHEPIrusl, MOTCHUUAIbHAA YHEPrUsl, MEXaHUYECKAs
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMNHCAHUM TMPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHMS M CIUHUIIBI,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIUYMHAMM;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYHMHBI: JaBJICHWE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAsi SHEPTUSl XaOTHYECKOTO JIBMKEHUS MOJICKYJ, CPEIHECKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3YeMbIX BEJIMYMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($U3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONUCHIBATh U3YUYEHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, MTOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB,;
NP OINMCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEJIMYMH, UX OOO3HAUCHMS W EIUHUIIBI, YKa3biBaTh (hOPMYIIBI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUINBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHUE W YCIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPHHIIUIIBI  JCHWCTBUS MAaIllMH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMaCHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIECNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMIPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopMmyupoBaTh MpoOJIeMy/3aady W TUIIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpPOBAaTh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINII U TPa(PUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAaHMUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOaMMBIC NI €€ PEIICHHs], TPOBOIUTh PACUEThI M OICHUBATH PEATbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UYESCKOW BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABIICHUS,

UCIIOJI30BaTh ~ TPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPE/ICTABJICHUS YYEOHOW W HAy4YHO-TIOMYJIAPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MPU OOpaIeHuH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTaTh B TpyNIie C BBHIMOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1.OU3UKA U METO/Ibl HAYUYHOI'O IO3HAHMU S
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2.MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Uroro no pazgeny

24

Pa3znen 4.9JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
eKTpOCTaTHKA 0 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa O IPUPOJIE.
1 Hayuurie MeT(})];[(bI HO?I»)H;.)HI/ISI 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) $bopMHUPOBAHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPAMOJIMHEWHOE 1 bubnnoreka [JOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akon bubmmorexa LIOK
YHep ’ P . https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu ,E[BI/I)I:(CHI/II/I bubmmorexa LHOK

P P https://m.edsoo.ru/ff0c3{f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[ToreHuunanpHas S3HEPTUS YIIPYTO
ne(OpMHUPOBAHHON MPY>KUHBL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeEXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
W3MCHECHUEM MEXaHUYECKON SHEePTUH
TeJa Ha IPUMEPE PACTSHKCHHUS
pe3uHoBOrO XryTran(1)

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ n3Mmepenue. lllkana remneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
pa3peKEHHOTO razan(2)

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonmmuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubnmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpoIieccoB B bubnmnoreka [JOK




npuponae. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yXa. HachlleHHbIN bubnmorexa LIOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[1naBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK
A ' https://m.eds0o.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUISCKUN bubnmnoreka [JOK

3apsa. J{Ba BUIa SIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 3I€KTPUISCKUNA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffO0c6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIOB
I[TpoBOIHUKHN U TUDIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konmencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorera [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3IEKTPOEMKOCTH KoHAeHcaTopa'"(3)
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpHUHTEpa.
DIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3azemiieHue 3JIEKTPOIpuOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[NocnenoBarenpHOE, AapauIeIbHOE,
CMEIIAaHHOE COCTUHEHHE
npoBOHUKOB. JlaboparopHas paboTa
«M3y4eHne cMeIaHHOTO COCTMHCHUS
pe3ucTOpoB»(4)

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7410

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUSIN(S)

bu6mmoreka [IOK

0.5
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolICTBA JJIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs U
IpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexona. [lomynpoBogHUKOBEIE
npuOopbI

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




DJIEKTPUUYECKUI TOK B pacTBOpax U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ffOc82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme

66 «9nekrpocraruka. [locTosTHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOoKkH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maronmii ypok | bubnuoreka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8t6c
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®opmbl yuéTa padboyeii mporpaMMbl BOCIUTAHHUA B padoyeil mporpamMme mo

usuxe

PaGovast mporpamMmma BOCIIHTAaHUSI  PEATM3yeTCs B TOM YUCIIEC M Yepe3 MCIIOJIb30BaHUE
BOCIIMTATEIILHOTO TIOTEHIMAa YpOKOB  (m3uku. Jta paboTa OCYIISCTBISACTCS B
cieayomux popmax:

[1TIoOy»xneHne oOydaromuxcs coOI0aaTh Ha YPOKE OOIIEIPUHSATHIC HOPMBI TIOBEICHHUS,
npaBuia OOMICHHUS CO CTapIIMMHU (TEJarorMYecKUMH PaOOTHUKAMH) M CBEPCTHUKAMHU
(0OyJaroIUMUCS ), IPUHIUTIBI Y4eOHOH TUCITUIUIMHBI U CAMOOPTaHU3aIINH.

1 TlpuBneueHre BHUMaHHUS OOYYarOIIMXCS K LIEHHOCTHOMY acCHEeKTy H3y4yaeMbIX Ha
ypOKax MpeaMeTOB, SBICHUN, COOBITHI uepes:

[1  J;eMoHCTpaunuio OOydYalomMMCS TPUMEpPOB  OTBETCTBEHHOTO, TPa)KAaHCKOTO
MOBE/ICHHUSI, TPOSIBIICHUSI YEIOBEKOIO0US U 100pOocepIeYHOCTH

— oOpalieHe BHUMaHUs Ha HPABCTBEHHBIE ACMEKThl HAaYYHBIX OTKPBITUH, KOTOpHIE
W3Yy4arTCs B JAHHBI MOMEHT Ha YPOKE; Ha SAPKUX JeATENIed KyJIbTypbl, YYEHBIX,
IOJINTUKOB, CBSI3aHHBIX C HM3y4aeMbIMM B JaHHBIH MOMEHT TEMaMM, Ha TOT BKJIA,
KOTOpPBII OHM BHECII B Pa3BUTHE HAIIEH CTPaHbl U MHUpPA, HAa JOCTOMHBIE MOAPAKAHUS
IpUMEPHI UX KU3HU, HA MOTUBBI UX MTOCTYIIKOB;

— MHCIIOJIb30BaHUE Ha ypoKax HMH(OpPMAalMU, 3aTparuBarolleil BaXKHbIE COLMAIbHBIE,
HPaBCTBEHHbBIE, STUYECKHUE BOIPOCHI

[J/Mcionb30BaHMEe BOCHHMTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUs ydeOHOro IpeaMera
st popMUpOBaHHUS Yy  OOy4arolUXCSl POCCHUMCKUX  TPAAUIIMOHHBIX  JyXOBHO-
HPAaBCTBEHHBIX U COIMOKYJIBTYPHBIX IEHHOCTEH uepe3 Moa0op COOTBETCTBYIOLIMX
TEKCTOB JIJI1 YTEHUS, MPOOJIEMHBIX CUTYyAIUH ISl OOCYKICHHS B KJlacce.

[IMaunuupoBanne OOCYXICHHM, BBICKA3bIBAHUN CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHUS K H3y4aeMbIM COOBITHUSIM, SIBIICHUSIM, JIMIIAM.

[IBkitoueHue B ypoK UTPOBBIX MPOLEYpP, KOTOPbIE OMOTa0T NOAAepKaTh MOTHUBAIUIO
o0ydJamuxcss K TOJYYCHHUIO 3HAHUM, HANAXUBAHUIO TO3UTHUBHBIX MEXITMYHOCTHBIX
OTHOLIEHWH B Kjacce, MOMOTal0T YCTaHOBJICHHMIO J00poKenaTeabHO aTtMocdepsl BO
BpEMS ypOKa.

[TIpumeHenrie Ha ypoOKe MHTEPAKTHBHBIX (opM pabOThl, CTUMYIHPYIOLIUX
NO3HABATEIHHYI0 MOTUBALINIO 00YJaIOIIUXCS.

[ITIpumenenue rpymnmnoBoil paboThl WM paboThl B Mapax, KOTOpbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaH/IHOM pabOThI M B3aUMOJICHCTBUIO C APYTUMH 00YYarOIIMMHUCS.

[IB100p ¥ UCIONB30BAHHE HA YpPOKaX METOJ0OB, METOJUK, TEXHOJIOTUN , OKA3bIBAIOIINX
BOCIIMTATEIbHOE BO3JICHCTBME HAa JIMYHOCTH B COOTBETCTBUHM C BOCHHMTATEIbHBIM
HjieajioM, IICNIbIO U 3aJa4yaMy BOCIIUTAHMS.



[IMHaunuupoBaHue M MOAJIEPKKA MCCIEIOBATEIIbCKON JIESITENbHOCTH IIKOJIBHUKOB B
dbopMe BKIIOYEHHS B YPOK pa3IMYHBIX HCCIENOBATEIbCKUX 3aJaHUM, 4YTO JaeT
BO3MOXKHOCTh OOy4YarOUUMCs MPUOOPECTH HABBIKM CAMOCTOATEIBHOTO  PEIICHUS
TEOPETUYECKON MpoOIeMbl, TeHepUpoBaHUS U OQGOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOXHUTEIBHOTO  OTHOIIEHMSI K YYKUM  HJEsM, IYOJUYHOTO  BBICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTaUBaHUsI CBOCH TOUKU 3PEHHUSI.

[1YcraHoBieHue YBAXKUTCIIbHBIX, TOBCPUTCIIbHBIX, He(i)OpMaJ'II)HBIX OTHOILICHUH MCKOY
YUYHUTCIICM U YYCHUKAMHU, CO3JAHUC HAa YPOKax BMOHHOHaHBHO—KOM(l)OpTHOfI CpCIHbI.

OIIeHO‘leIe mMaTepuajJdbl U KPUTCPUHN OICHUBaAHMUIL.

1. JI.A. Kupuk «®u3suka 10 pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI»
M., MJIEKCA, 2019

2. A. E. Mapom, E. A. Mapon ®usuka. CoopHuk BorpocoB u 3amad. 10-11xki. : yue6. mocodue
1uist ob1eoOpazoBart. yupexaenuit, M.: lpoda, 2018

3. JLM. MoHnacteipckuii @usuka. 10 kiacc. Jlunakruueckue Mmarepuaisl, Jlernon, 2016

4.A.I1. PeimkeBuu 3amaunuk 10-11 kimaccet M.: [Ipoda, 2016.

Kpumepuii oyenxu ycmuvix omeemog no gusuxe.

OneHka «5» CTaBUTCS B TOM ClIydae, €ClId ydaluiics:

e O0HapyXHBaeT BEpHOE MOHWMaHUE (UINYECKON CYIIHOCTH M PacCMaTPUBAEMBbIX
SIBJICHUH M 3aKOHOMEPHOCTEH 3aKOHOB M TEOPHH, JAa€T TOYHOE OIpEAeNieHUE U
HCTOJIKOBAaHWE OCHOBHBIX TIOHATHM, 3aKOHOB, TEOPUW, a TaKXKe MPABUIbHOE
onpeneneHue GU3NIeCKor BEJIMUNHBI, X €UHUI U CIOCOOOB M3MEPEHNS,

e TMPaBUJIBHO BHITIONHSET YEPTEKH, CXEMBI U TpadUKU, COMMYTCTBYIOIIUE OTBETY;

e CTPOUT OTBET IO COOCTBEHHOMY IUTaHY, COMTPOBOXKIAET PacCKa3 HOBBIMH MIPUMEpaMH,
yMEEeT MPUMEHATh 3HAHHUS B HOBOW CHUTyalldd MPU BBINOJHEHUU MPAKTHUYECKUX
3a/IaHA, MOXET YCTAHOBUTH CBSI3b MEXAY HU3Yy4aeMbIM M paHee HU3YYCHHBIM
MaTepuajoM Mo Kypcy (DU3HMKH, a TakKe C MaTEepUaJOM YCBOEHHBIM MpPU H3YUYEHUU
JIPYTUX MPEIMETOB.

Ouenka «4» cTaBUTCS, €CIIH

e OTBET YIOBJICTBOPSET OCHOBHBIM TPEOOBaHUSIM K OTBETY Ha OMNEHKY «5», HO
yyaluiicss HE WCIOJIb3yeT COOCTBEHHBIN IIJJaH OTBETa, HOBBIE MPHUMEPHI, HE
MPUMEHSET 3HAHUS B HOBOM CHUTyallMii, HE WCIIONB3YEeT CBA3U C paHee M3y4eHHOM
MaTepuajioM U MaTepUaioM YCBOEHHBIM IPHU U3YUYEHUH JIPYTUX NPEIMETOB.

Oneaka «3» CTaBUTCS, €CIIH

e Ooublllasi 4acTh OTBETA YAOBIETBOPSET TPEOOBAHMSIM K OTBETY Ha OIEHKY «4», HO B
OTBETE OOHAPYKUBAIOTCS OT/ACIbHBIC MPOOEIbI, HE MPEMATCTBYIOMNE TaIbHEHIIIEMY
YCBOEHHUIO MPOrpaMMHOr0 Marepuaia, ydalluics yMeeT NPUMEHSATh IOJy4YEeHHbIE
3HAHUS: TPU PEMICHUH TPOCTHIX 3a7a4 C KCIOJIB30BAaHUEM TOTOBBIX (OPMYI, HO
3aTpyaHSETCS MPHU PEUICHUH 3a/1a4, TPEOYIoNNX npeodpasoBanus Gopmy.

OlneHKa «2» CTaBUTCS B TOM CIydae, €CJIM y4Yalluics HE OBIAJE] OCHOBHBIMU

3HAHUSIMH, U YMEHUSMHU B COOTBETCTBUH C TPEOOBAHUSMU MPOTPAMMBL.

Orrenka «1» cTaBUTCS, €CJIM YICHHK HE MOXKET OTBETUTh HU Ha OJIMH U3 TIOCTABJICHHBIX

BOITPOCOB.



Kpumepuu oyenxu nabopamopuwix pabom.
OueHka «5» CTaBUTCS B TOM CIllydae, €CJIu
e yYamIMHCSA BBIIOJHWI paboTy B 00bEMe ¢ coOdrofeHueM HeoOXoIuMon
I10CJIEI0BATEIbHOCTH IIPOBEICHUS OIIBITOB U U3MEPEHMUI];
e  CaMOCTOSITEJIbHO CMOHTHPOBAJl HEOOXOAMMOE OOOpYAOBAaHHE, BCE OMBITHI IPOBEI
IIPABUJIBLHO U MOJIyYMJI IPABUIIbHBIE PE3YJIbTAThl U BHIBOJIBI,
e cooOmonan Th tpyna;
e B OTYETE MPABWIBHO M AaKKYpPaTHO BBIMOJIHWI BCE 3alUCH, TaOJIMIbI, YEPTEXkH,
CXEMBI, Tpa(pUKH U BBIYUCIICHHUS.
OreHka «4» CTaBUTCA B TOM Clly4yae, ecliu
e OBUIM BBINOJHEHBI TPEOOBAHMS K OLIEHKE «5», HO yJalluics JOMYCTHII HEIOYETHl U
HErpyObI€ OIIMOKH.
OrneHka «3» CTaBUTCS, SCIIH
e pe3yJbTaT BBINOJIHEHHS YaCTU TAKOB, YTO MO3BOJISIET NOJYYUTh IIPABUIIBHBIE BHIBOJIBL,
HO B XOJI€ TPOBE/ICHUS ONBITOB U MU3MEPEHHI OBLIH JOMYIICHBI OIINOKH.
O1eHKa «2» cTaBUTCSA, €CIIU BCsl pab0Ta M OIBITHI IPOBOWINCH HETIPABHIIBHO.
Onenka «1» cTaBUTCS, €CIIM YUYEHUK HE MPUCTYINI K BBIIOJIHEHUIO pabOThI

Kpumepuu oyenku nucbmeHHbIX KOHMPOILHBIX pAOOM.
OreHka «5» cTaBUTCA 32 PadOTY, BBIIOJHEHHYIO MOJTHOCTHIO 0€3 OLIMOOK U HEI0UETOB.
OreHka «4» cTaBUTCA 32 PadOTY, BBITOJHEHHYIO TIOJTHOCTHIO, HO ITPH HAIMYHU B HEH HE
6osiee 0JHOM HEerpyOoii OIMOKY U OJJHOTO HeJloueTa, He 0ojiee TpeX HEeA0UYETOB.
OreHka «3» CTaBUTCS, €CITU YIEHUK IIPAaBUIIBHO BBHITIOJIHII HE MeHee 2/3 Bcel paboThI
WIN JOIYCTHI
e He Ooiee oHOI rpy0oif U 0HOHN HErpyOoii OIIHNOKH,
e He 0Oonee Tpex HerpyObIX OMHOOK,
e OJHOM HerpyOoil olMOKH U TPEX HELOUETOB,
e  IIPU HAIWYMU YETHIPEX-MATH HEAOUETOB.
OneHka «2» CTaBUTCS, €CJIM YUCIIO OMKUOOK M HEJOUETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH
Ha «3» WM MPaBUIBHO BBIOJHEHO MeHee 2/3 Bcel paboThl.
Orrenka «1» cTaBUTCS, €CJIM YYCHHK COBCEM HE BBITIOJIHWII HU OJTHOTO 3a/IaHMSI.



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YueOnuk: OU3UKA- 10

Y4eOHuk 1st 00111e00pa3zoBaTEIbHBIX OpraHU3aNi
bazossrit ypoens noa pea. H.A.ITapdhenrpeBoit
Agtopsl: I'.S1.Msikumes, b.b.byxosues, H.H.CoTckuit
Pexomena. MunucrepcTBoM 00pazoBanus U Hayku PO

3-e uznanue Mocksa IIpocsemenue, 2017

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

o CoBpeMeHHBIE TEXHOJIOTUU 00ydeHUs (PU3UKE B IIKOJIE
Cankr_IletepOypr, 1999
o ®wusuka COprienk 3a1a4
Caparos, U3znarensctBo Jlumeit, 2000
o  @uszuxa COOpHUK 33724
Mocksa Hosast Bona, 2000
e @®usuka 3amayHuK
Mocksa [poda, 2000
e @uzuka COOpPHUK 3a7aHUS

Mocksa, 2015

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

HasBanue caiita AJpec cailta
Poccuiickuii 061eodpazoBaTeIbHbII http://experiment.edu.ru
nopTan




Ennnas komtexkus nudpoBhIx http://school-collection.edu.ru
00pa30BaTeNILHBIX PECYPCOB

®denepanbHbIN EHTP HHPOPMAIIMOHHO- http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (DLINOP)

Caiit ns mpenogaBareneit GU3MKH, http://www.fizika.ru
YYAIIUXCSA U UX POOUTENIECH

College.ru: ®usuka http://college.ru/fizika/
I"azera «Duszukan http://fiz.1september.ru
®denepanbHas 3a0uHast PU3UKO- http://www.school.mipt.ru

TCXHUYCCKas MIKOJIa IIpu MOCKOBCKOM
(1)I/I3I/IKO-TCXHI/ILICCKOM HHCTUTYTC

Hay4no-nmonynsipHbIil Gu3HKO- http://kvant.mccme.ru/
MaTematuueckui xypHan "Ksant"
(ApxuB HOMEPOB)
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