MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MuHuCcTEpCTBO 00PA30BAHNS, HAYKH U MOJIOAexKHOM moauTHKU Pecnnyomkn Komu
Yupasiaenue oopazoBanusi AMP "Kuasxknorocrexkmii"

PACCMOTPEHO
PykoBoautens MO yuureneit
(HU3UKO-MaTEMAaTUUECKOTO

HUKIa

MBOY «COIlL» nrr Cungop

MBOY "COU" nrr.Cunaop

COI''TACOBAHO YTBEPXJIEHO
3am. nupektopa o YBP Hupexrop
MBOY «COII» nrr Cuagop  MBOY «COIL» nrt Cungop

ITaBioBsckoi B.H.

[Tporokon Nel ot «14» 10
2022 .

Yymaxkosoii E.JI. Bbposunoit A.U.
IIporokoin neacosera Nel0 ot IIpukas NeS5-O/1 ot «31» 05
«31» 05 2023 r. 2023 r.

MYHULMMNANBHOE BIOAXETHOE  Moanucaro undposoii nognmcbio:

OBLLIEOBPA3OBATE/IbHOE MYHUUWNANbHOE BIOAXETHOE

" OBLLEEOBPA3OBATEJIbHOE YYPEXOEHWVE
YUPEKIEHVE "CPEIHAA "CPEQHAA OBLLEOBPA3OBATE/IbHAA
OBLUEOBPA3OBATE/IbHAA LIKOMA" |1jkoiA" T, CUHAOP

nrr. CMHAoP [ata: 2023.10.24 09:03:11 +04'00'

PABOYAS ITPOT'PAMMA

(ID 388516)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

11t o0ydaromuxed 10 knacca

(ouno-3ao0unas goopma oo6yveHus)

nrt Cungop 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopmepxaHnue mporpaMmbl 10 (PU3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuarommxcsi 10 Ki1accoB O4YHO-3a04HOM
dbopmbl 00yueHUsI TIpU OOyUYeHMH UX (PU3MKEe Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IEATEIbHOCTHOrO moaxona. I[Iporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusiM PI'OC COO k mninaHUPyEeMbIM JIMYHOCTHBIM, TPEIMETHBIM U
METaIlpeMETHBIM pe3yJbTaTaM O0y4YEHHUs, a TAKXKE YYUTHIBAET HEOOXOJIUMOCTh
peanu3aluyd  MEXKIPEAMETHBIX CBsi3ed (QU3MKUM C €CTECTBEHHO-HAYYHBIMH
y4eOHBIMU NpeAMeTaMU. B Hell onpeensitoTcsl OCHOBHBIE LENH U3y4eHUs: (PU3UKU
Ha YpOBHE CpeaHero oluiero oopa3oBaHus, IUNIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
Kypca (HU3MKH: JIMYHOCTHBIE, METalpeIMETHbIE, MpeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Tporpamma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3NKN — cHCTeMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  ompenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUpPOBaAHHE YMEHUN MPUMEHSTH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUHM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopud. Benymmm B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuUTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3UKU Ha ypOBHE CpEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBIACTCS YYACTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HHTErpUpYs 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IHOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOyHarOUIMXCs K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHUKY,
MOJICKYJSIPHYIO  (DUM3HKY, OJJEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, UX BIMSHHS HA OKPYXKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHUs OYHO-3a09HOU (popmbI 00yueHUsT oTBOomUTCA 34 yaca: B 10 kimacce —
34 gaca (1 yac B He/EIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHwe. [[BUKeHHME  MaTepuadbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW SHEpTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTbD IUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nmyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTINTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYpPbl, OCO3HaHHME TJI00aTBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYI0O U HCCIIEJOBATENIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNN JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (Pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTh (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE PEIICHHWs] 3a7addl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCypcocOepexeHUs, TPaBOBBIX H OTHYECKHX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC YYeOHbIe NeCTBHA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

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

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBIATh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHWBATh HIEU C TO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBEpPCAJbHbIEe yUeOHbIe AelicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLIEHKU CUTYaIlid, BHIOOpA BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMAaTh MOTHBBI M apryMEHThl JPYTMX IIPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, PEANOJIararoIIHii
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE HNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBaTh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTo (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIHAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEJIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOPUHM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEIl MPU HArpeBaHUM (OXJIKICHNH ), TETUIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TeJl, B3aUMOJECHCTBHUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKas MOIIHOCTh; MpPH OINKWCAHUU TPaBUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIBb3Yysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJE3HOTO JECUCTBUSl TEIUIOBOTO JIBUTATENs;, IPU OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUs] W EJUHUIIBI, YKa3biBaThb (HDOPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUS] MEXaHMYECKOW DHEPruM, 3aKOH COXpaHEHUsS UMIYJibca,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4EOHOTO HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPENTHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPa(pUKOB, AENIaTh BEIBOABI IO Pe3yJIbTaTaM UCCICAOBAHNS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacu€THble 3aJaydl C SBHO 3aJaHHON (DM3MYECKOW MOJIENbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH IS TOUCKa, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOMCTBaMH, JJIsi COXPAHEHUS 3J0POBbSI U COOIIOJIEHUS] HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJIeKBaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®dwusuka 1 METObl HAYYHOTO MTO3HAHUS 1 bubmorexa LHOK
' ARL Hays https://m.edsoo.ru/7f41bf72
Hroro no pasneny 1
Paznen 2. MEXAHUKA
bubmuorexa [JOK
. 3
21 Kunemarika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 4
22 Hlunamika https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
. 4
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 1 1 httos://m.edsoo.ru/7FA1bF72
Hroro no pazneny 11
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 4 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
. 5
3.2 OCHOBEI TEPMOAHHAMHKIL 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 11
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTpOCTATIRA > https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 4
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acos DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
®dusuka — Hayka o npupoze. Hayunsie bubnnoreka [JOK
METO/bI IIO3HAHMSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
1 Ponb 1 MecTo GU3MKK B (POPMUPOBAHUH 1
COBPEMEHHOM f—ll)a HOM Kq; IT)I/IHIE)I MHpa, B bubmmorexa [JOK
p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JEeSATEILHOCTH JII0IeH
MexaHn4ecKoe ABUKEHHUE.
OTHOCHTEIIPHOCTh MEXaHHIECKOTO bubmmoreka IIOK
) neuxenus. [lepemenienue, CKOpoOCThb, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMeEpHOE IPSIMOJIMHEWHOE ABUKEHUE brbmmorexa LTOK
P P A https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE NPAMOIMHENHOE bubmmnoreka HOK
3 JBUKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue bubnmnorexa LIOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
Kpuonuneiinoe nuxenue. [[Buxenne bu6muoreka [JOK
MaTepHalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
4 [Tpunnun oTHOCHTENbHOCTH [ anmuest. 1
Wneprmmanbupie cucteMbl oTcueTa. IlepBriil bubnnorexa LOK
P P https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
5 Macca Tena. Cuna. [IpuHImn cynepno3unuu 1 bubnuorexa [JOK
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cui. Bropoit 3akoH HeroToHa 11
MaTepUaIbHOM TOUKH

Tpernii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX
TOYCK

3aKoH BCeMHUpHOro TsaroreHus. Cuia
TsbkecT. [lepBas KocMHYeCcKasi CKOPOCTh

https://m.edsoo.ru/ff0c3be8

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpduuuent tpenus. Cuna
COIPOTHUBIICHUS MPU ABMKEHUU TEJa B
KHUJIKOCTHU WU Ta3e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3d00

[TocrynarenbHOE U BpaliaTeIbHOE JBHKEHUE
a0COFOTHO TBEPIOTO Tella. MOMEHT CHITBI.
[iteuo cumel. YciioBus paBHOBECUS TBEPAOTO
Tena

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3el18

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3f76

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI
MaTepuaIbHbIX TOYEK. IMImynbe cuibl. 3aKOH
COXpaHEHUs NMITylbca. PeakTuBHOE
JBKEHUE

Pabora u MOIITHOCTH CHUIJIBI. Kunernmueckas
sHeprus marepuanbHoi Touku. Teopema 00
N3MEHEHUN KNWHETHYECKOH OHCPIrun

IlorenunanpHas 3Heprus. IlorenunansHas
SHEprus ynpyro aehopMupoBaHHON
npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[ToreHnnanpHbIE U HEMTOTEHIIUAJIBHBIE CUIIBL.
CBsi3b paOOTHI HEMOTEHIMATBLHBIX CHII C

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c43d6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4502

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c
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U3MEHEHHEM MEXaHHMYSCKOM OHCPIruun
CHCTEMBEI Tell. 3aKOH COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

Jlaboparopnas pabota «lccienoBanue CBSI3U

paboThI CUIIBI C U3BMEHEHHEM MEXaHHYECKOU
SHEPIUHU TeJla Ha IPUMEPE PACTKEHUSA

bubnunorexa LIOK
https://m.edsoo.ru/ff0c32e2

10 PE3UHOBOIO XXI'yTa»
KonTponbhas padota no teme «KnunemaTuka.
Jlunamuka. 3aKOHBI COXpaHEHUS B bubmmorexa [JOK
' P https://m.edsoo.ru/ff0c4b74
MEXaHHUKE
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KHHETUYEeCKOU Teopuu. bpoyHoBckoe bubmmorexa [JOK
pint. BpOY https://m.edsoo.ru/ffoc4dc2
11 nekenue. Anddysus
XapakTep ABMKCHUS U B3aUMOJICHCTBHS
yacTHI] BeulecTBa. Moienu CTpOeHHUsI ra30B bubmorexa LOK
H IVH a p ’ https://m.edsoo.ru/ff0c32e2
KUIKOCTEH U TBEPIBIX TEI
Macca monekyi. KonndecTBo BemecTsa. bubmmnoreka HOK
12 IToctrosiHHas ABoragpo https://m.edsoo.ru/ff0c32e2
TemnoBoe paBHoBecue. Temmneparypa u e€ bubnnorexa [JOK
n3mepenue. [llkana remneparyp Lenscus https://m.edsoo.ru/ff0c32e2
WUneansusriii raz 8 MKT. OcHoBHOE but6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
13 AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPT UM JBUKECHUS bubnuotexa [JOK
MOJIEKYJI. YpaBHeHUE MeHeneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
bu6muoreka [IOK
14 3akoH JlanbToHa. ['a30BbIe 3aKOHBI nosmorexa I

https://m.edsoo.ru/ff0c32e2
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Jlaboparopnas padota «Vccienoanue
3aBUCHMOCTH MKy TapaMeTpamMu
COCTOSIHHSI Pa3pPEKESHHOTO ra3ay

bubnunorexa LIOK
https://m.edsoo.ru/ff0c32e2

H3onporiecchl B eanbHOM ra3e u ux
rpaduuecKoe mpeCTaBICHUE

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c570e

1 CHUCTEMBI B CIIOCOOBI €€ N3MCHCHHUSI. bubmuorexa [IOK
KonnuectBo temnotel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJIEAJIbHOTO Ta3a
Bupael Terionepenaun bubnnorexa [JOK
https://m.edsoo.ru/ff0c5c36
16 VY aenbHas TEIIOEMKOCTH BEILIECTBA.
KonnuecTBo TemIoThl py Temjonepeaaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmmnorexka HOK
17 IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
HeobOpaTtumocTs po1ieccoB B MpUpoIe. bubmuoreka [IOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edso0.ru/ff0c6230
[Tpuauun nevicteus u K1 Teruosoit bubmuoteka [IOK
18 MaIlHbI https://m.edsoo.ru/ff0c600a
bubnunotexa LIOK
Huien Kaprio w ero KI11 https://m.edsoo.ru/ff0Oc32e2
DKoJoru4ecKue npoOIeMbl TEII0O3HEPTETUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0Oc32e2
19 O6o6matomuii ypok «MomnekynspHas bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edso00.ru/ff0c6938
20 [TonmyrogoBast KOHTpOJIbHASA paboTa bubmmorexa LIOK

https://m.edsoo.ru/ff0c6a50
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[TapooOpa3zoBanue U KOHACHCAIHSL. Bbu6muotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoNoTHAs 1 OTHOCHTEJIbHAS BIIAYKHOCTh bubmuorexa [IOK

Bo3ayxa. HacelmenHslil nap

Teépnoe Teno. Kpucraminyeckue u

https://m.edsoo.ru/ff0c64d8

21
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubnmnoreka HOK
KpucTauioB. JKuJKue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
[IinmaBnenue u Kpucramum3auus. Y genbHas bubmmoreka [JOK
99 TeruioTa riaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
VYpaBHeHHe TEMI0BOro H6amaHca bubmorexa LIOK
p https://m.edsoo.ru/ff0c6820
DnekTpu3aius Tei. DIEKTPUIECKUH 3apsil. bubmmoreka [JOK
JIBa BU/1a DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
23 [IpoBOIHMKH, TUDTIEKTPUKH U
an JIOBO HUKH 3aK§H COXpaHEHHUsI bubmmorexa [IOK
YHpOBOZ ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aunmopeiictBue 3apsanoB. 3akoH Kynona. bu6nunorexa LIOK
ToueyHslii dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
24 Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIA.
[IpuHUUI CyNepIO3UIUU IIEKTPUUECKUX brbmmorexa LTOK
P vu YHEP . N P https://m.edsoo.ru/ff0c6df2
nosien. JInnum HanpsKEHHOCTH
PaboTa cwit aiexkTpocTaTuuecKoro mossi. bubnuotexa [JOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edso00.ru/ff0c6f00
25 [TpOBOIHUKH U TUIIEKTPUKH B
3J'IpeKT OCTaTHYECKOM noljie bubmmorexa [IOK
P ] https://m.edsoo.ru/ff0c7018
JlupnexTpudeckast MpOHUIIAEMOCTD
26 DnexTpoémkocTh. KonmeHcarop bubnmoreka [JOK
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https://m.edsoo.ru/ff0c7126

DNeKTPOEMKOCTD MIJIOCKOT0 KOHAEHCATOpa. bubmmoreka [JOK
DHeprus 3apsHsKeHHOTO KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
Jlaboparopuas pabota "N3mepenue bubnmnoreka HOK

3IEKTPOEMKOCTH KOHAEeHcaTopa'

[IpuHIMI NEWCTBUSA U IPUMEHEHUE

https://m.edsoo.ru/ff0c32e2

2f KOHJICHCATOPOB, KOMUPOBAJIBLHOIO ammapara, bubnmnoreka HOK
CTPYHMHOT'O IPUHTEPA. DIIEKTPOCTATUUECKAS https://m.edsoo.ru/ff0c32e2
3amuTa. 3a3eMJIeHHE IEKTPOprudopoB
DNEeKTPUYECKUM TOK, YCIOBHS €r0
cymectBoBanus. [locrosunblii Tok. Cuna bu6nunorexa LIOK
toka. Hanpsxenue. ConporuBienue. 3akoH https://m.edsoo.ru/ff0c32e2
28 Oma 1t yyacTka 1enu
[TocnenoBarenpHOE, MapaIeNbHOE,
CMEIIaHHOE COEIMHEHNE IPOBOIHUKOB. bubmuoreka [IOK
JlaGopatopnas pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEUIaHHOTO COEJIMHEHHUS PE3UCTOPOBY»
PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuorexa [IOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 11 TOJIHOM (3aMKHYTOI)
29 >IeKTpudeckoil e, KopoTkoe 3aMbIKaHue.
JlabopaTtopHas padota «M3mepenne IJ1C bubmorexa [TOK
https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHUS
DneKTpOoHHAas TPOBOIMMOCTH TBEPABIX
30 METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHHS bubnmnoreka [JOK

METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOANMOCTh

https://m.edsoo.ru/ff0c32e2
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DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c32e2

[TonynpoBOIHUKH, UX COOCTBEHHAS U
puMecHas npoBoauMocTb. CBoiicTBa p—N-
nepexoa. [lomyrmpoBoJHUKOBBIE TPHOOPEI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c84ae

31 DNIEKTPUYECKUI TOK B paCTBOPAxX 1
paciuiaBax 3JICKTPOJIMTOB. bubnmnoreka HOK
DNEeKTPONUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKHU TOK B raszax.
. . bubmuoreka [{OK
CaMoCTOSATEIbHBIN 1 HECAMOCTOS TEIbHBIN
https://m.edsoo.ru/ffOc84ae
32 pazpsan. Monnus. [1nazma 1
DnexTpuueckue npudopsl U yCTPOUCTBA U UX
1} aKTI/II)‘leCKOG i IEMCHEHI/IC };I Ia)usnna bubmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubmuoreka [IOK
33 O606maromuit ypok «IeKTpOIuHAMUKA)» ) https://m.edsoo.ru/ff0c88be
HroroBas koHTpoNbHas paboTa brbmmorexa LTOK
P P https://m.edsoo.ru/ff0c8a8a
PezepHblit ypok. KonTposbhas paboTa 1o bubmmnoreka HOK
34 Teme "DneKTpoauHaMuKa” 1 https://m.edsoo.ru/ff0c8c56
PesepBHblil ypok. O6006maromuii ypok mno bu6muoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuit H.H. non penakiueit

[TapdentbeBoit H.A., Akinoneproe odmiectBo «M3aatenberBo «IIpocBenienmey

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

1. ®usuka. 10 kmacc: yue6. J{ns oOpa3oBaTenbHBIX OPraHU3AIHIA: 0A30BBIiA
ypoBenb/I".S.Mskumes, b.b.byxosnes, H.H.Corckuii; mox pen.H.A.IlapdhentseBoii.- M.:
[Tpoceemienue, 2016.

2. PermkemkeBrny ALIL., «3agaunuk10-11».- M.: Ipoda, 2022

3. CremanoBa [.H. «C6opHuk 3anad o ¢usuke st 10-11 kiracco 001meo0pa3oBaTeIbHBIX
uikos». M.: Ilpocsemenue, 2021.- 256¢.

4. H. A .IlapdentreBa @uzuka 10: Terpanp ans nabopaTopHeix padot, M.: IIpocsemienne

2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas anekrponHas mkodia https://resh.edu.ru/

2. Onnaitn-mkona «®okchopa» https://foxford.ru/

3. U3narensctBo «JIuteii» https://licey.net/catalog/3-russkii_yazyk_literatura/
4. CnpaBouno-unpopmarronusiii moprat [PAMOTA.PY http://gramota.ru/
5. TTopran «Videouroki.net» https://videouroki.net/

6. Cepsuc «Onlinetestpad» https://onlinetestpad.com/
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