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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpEIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOM
oOpazoBatenbHOU TporpamMmel, ipenctabieHHbIX B DI'OC COO, a Takke ¢ yuétom deaepaibHOn
paboueil mporpaMMbl BOCIIUTaHUS U KOHLENIMHU IpenojaBaHus yuyeOHoro npeamera «Pusuka» B
oOpa3oBaTesbHbIX  opraHu3auusax Poccuiickoir ®enepanuy, peanusylolMX OCHOBHbBIC
o0pa3oBaTesIbHbIE IPOTPAMMBI.

Conepxkanue mporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. [fporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiMm ®PI'OC COO k mIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOJMMOCTh peasM3allii MEXKIIPEIMETHBIX
cBsizel (U3UMKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaMeTaMu. B Hell ompenpemnstoTcs
OCHOBHBIC LIEJNIM M3Y4YEHUS (PU3UKU HA YPOBHE CPEIHEro OO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TMUHOCTHBIE, METAIIPEIMETHBIE, PEeMETHBIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

e [UIAaHUpPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (U3MKHU Ha 0a30BOM YpOBHE, B TOM UYHCIIE

IIPEIMETHBIE PE3YIBTATHI M0 TOJaM O0yUEHUS;

e conepxxaHue yuyeOHoro nmpeameta «Pu3uKa» 1Mo rojgam oOyueHHs.

®du3nKa KaK Hayka o HanOosee OOIIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAsl B KAYECTBE yUEOHOTO
IIpeIMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00 OKpPY)KAIOLIEM MHpE.
HIkonbHBIH Kypc (U3MKH — CHCTEMOOOPA3YIOMIMNA JJIsi €CTECTBEHHO-HAyYHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SABJICHUH, U3y4aeMbIX
XUMUen, Ouonoruel, pusnyeckor reorpadueid u acTpoHoMuen. Mcmonb30BaHHUE M aKTHBHOE
pUMEeHEeHHE PU3NIECKUX 3HAHHH ONPEIeNsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe DSHEpPreTukH, TPAHCIIOPTAa, OCBOCHUS KOCMOCA, IOJyYEHHUS HOBBIX MAaTEPHAJIOB C
3aJJaHHBIMM CBOWCTBaMHM U JIpyrux. M3yuenue (pu3nku BHOCUT OCHOBHOH BKJIaJ] B (hopMHUpOBaHUE
€CTECTBEHHO-HayYHOU KapTHUHBI MHpa oO0ydarommxcs, B (OpMUpOBaHHE yYMEHUI NPHUMEHSTh
Hay4YHBI METO]I TO3HAHUS MPYU BBINOJIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca (hu3ukH 17151 ypOBHS CpeslHero o0Iiero oopa3oBaHus MMOJIOKEH Pl UIeH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEMl KypcC SBISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuall Kypca (PU3UKU 00beAMHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosaraeT UCHOIb30BaHUE T'YMAaHUTAPHOIO
noTeHIana (pu3mIecKoil HayKH, OCMBICIICHHE CBS3U Pa3BUTHUS (PH3UKH C pa3BUTHEM O0IIECTBa, a
TaKXe ¢ MUPOBO33pEHUYECKUMH, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce puszuku npeanonaraet 3HakOMCTBO € HIMPOKUM
KPYroM TEXHHUUYECKHX U TEXHOJOTUYECKUX NMPUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozuzayuu peanusyercst MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHUM MNpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTHUH, a TaKkKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO IPUPOAONOIb30BAHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.
Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro oOIero odpa3oBaHUs
ABIAIOTCS (u3nueckue Teopuu ((HOpMHUPOBAHME NPEJCTABICHUH O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHH, IJIsi ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOIIECCOB).
CucTreMHO-eATENbHOCTHBIN MOAX0/A B Kypce (GU3MKHU pean3yeTcs IpeKae BCEro 3a CUET
OpraHu3alUy 3KCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaromuxcs. [l 6a30Boro ypoBHs Kypca
(U3MKH — 3TO HCHOJIB30BAHHWE CUCTEMbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCHEPUMEHTOB U
7a00paTOpHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3uke OOBEAWHEHBI B OOUIUN CIHCOK
YUYCHUUYECKUX MPAKTUUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeuHe J1a0opaTOpHBIX padoT,
MIPOBOJUMBIX JJII KOHTPOJS M OILIEHKH, OCYIIECTBISETCS yYacTHHKAaMHU 0Opa30BaTEIbLHOTO
rporiecca UCXOs U3 0COOEHHOCTEH IUIAaHUPOBAHUS U OCHaleHus kabuneta pusuku. [Ipu s3Tom
o0ecrieunuBaeTcs OBJIAJCHHE OOYYAIOIIMMHUCA YMEHHSMH HPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB IO MPOBEpKE
IIPEUI0KEHHBIX TUIIOTES.
Bosblioe BHUMaHuE yenseTcsl pelleHUI0 pacu€éTHBIX U KadecTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO 3aJJaHHON (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE IPUMEHATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jerna Kypca,
TaK W WHTETPUPYS 3HAHUS M3 PA3HBIX pasfenoB. s KayecTBEHHBIX 3a7ad MPHOPUTETOM
SBIISIIOTCSL  3aJjaHus Ha OOBSICHEHHWE TPOTEKaHWS (U3UYECKUX SBICHHH W TIPOLIECCOB B
OKpy’Karollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoAeNM JJIsl CUTyallMH NpPaKTHKO-
OpPUEHTUPOBAHHOIO XapaKTepa.
B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecrnieueHHI0 y4eOHOro nporecca 6a30BbIi ypoBeHb Kypca (PU3MKH Ha YPOBHE CPEAHEr0 00ILEero
00pa30BaHus JIOJDKCH M3y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (PU3UKU WM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYy4YHOro IMKiIa. B xabunere (usuku
JIOJDKHO OBITH HeoOxoaumoe jabopaTopHOe OO0OpYyIOBaHUE IS BBIIOJIHEHUS YKa3aHHBIX B
IporpaMme o (pU3NKe y4eHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIL[MOHHOE 000pYA0BaHHE.
JleMoHCTpallMOHHOE 000pyoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECHEeUnBACT MOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe Mo
(u3MKe KIIOYEBBIX JAEMOHCTpALUUN AJI HCCIENOBaHUS HM3y4aeMbIX SIBJICHUM M IPOILIECCOB,
SMIMPHUYECKUX U (HYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.
JlaGopaTtopHoe 00OpyAOBaHHE AJsl YYCHHYECKHX IMPAKTHYECKHX padoT (Gopmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB U OOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTndeckue KOMIUIEKTHl JaOOpaTOPHOrO OOOpYIOBaHMS JOJDKHBI OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOpAaTOpHil.
OCHOBHBIMU LIETISIMH U3Y4eHUsS] (PU3UKHU B 00111eM 00pa30BaHUU SIBISIOTCS:
e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAaydyHOM MeTOe TO3HaHUus U (OPMHUpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY)KAIOILNM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3Y4eHHUs OCHOB CTPOCHUS
MaTepuH U pyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupOBaHUE YMEHUN OOBSCHATH SBICHUS C HCIIOJIb30BaHUEM (DU3MYECKHUX 3HAHUN U
HAyYHBIX JI0KA3aTEILCTB;

dbopMUpOBaHUE TIPENCTABICHUN O POIH (PU3UKU TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTrxkeHune 3TUX Iielield obOecrieynBaeTCsl pelieHHeM CIEAYIOUIMX 3aJad B Ipolecce
M3Y4eHUs Kypca (U3UKU HA YPOBHE CPEeHEro 001Iero oopa3oBaHus:

nproOpeTeHre CUCTEMBbl 3HaHUM 00 00IMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXaHUKY, MOJIEKYSIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3UKH;

¢opMUpOBaHHE YMEHUN MPUMEHATh TEOPETUYECKUE 3HAHMS JUId OOBSCHEHUS
¢busznyeckux SBICHUM B NpUpPOJAE W Jid TNPUHATUS NPAKTHUECKUX pELIECHUN B
IIOBCETHEBHOM JKU3HU;

OCBOCHHME CIIOCOOOB pEUIeHMs pa3IM4yHbIX 337ad C SIBHO 3aJaHHOM (u3nueckon
MO/IEJIbIO, 3a]1a4, I10/Ipa3yMeBAIOIINX CAMOCTOSATENIEHOE CO3/JaHNe (PU3NYECKON MOJIeNH,
aJICKBAaTHOM YCJIOBUSIM 3a]1a4U;

NOHMMaHHE (PU3MYECKUX OCHOB W MPUHIMIIOB JCUCTBUS TEXHHUUECKUX YCTPOHCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEJILHOTO TUIAHMPOBAHUS M MPOBENEHUS (PU3MUECKHX
OKCIEPUMEHTOB, aHaJIW3a M  UHTEpOpeTanud  HHGOpMaUuH,  ONpeneieHus
JIOCTOBEPHOCTH IOJyYEHHOT'O pe3yiibTara;

CO3[aHME YCJIOBUM JUIsl pa3BUTHS YMEHUN IPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JeSTEIbHOCTH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro obumero oOpa3oBaHUs
otBonutcs 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEZICIIO).
[Mpennaraemslii B mporpamme mo (U3MKe NnepedeHb J1a00paTopHBIX U MPAKTUIECKUX PaOdOT

SIBJIIETCS PEKOMEH/JIOBAaHHBIM, YYHTEIb JElaeT BBHIOOP MpOBeIEHUS Tab0paTOpHBIX padoOT U
OTIBITOB C Y4ETOM MHAMBUAYAIBHBIX 0COOEHHOCTEN 00yUYaIOLIXCS.



COJAEP XAHME OBYUYEHUA

10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS
®usuka — Hayka o mpupoze. Haydnsle mMeToasl MO3HaHUS OKpyKaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUU B IIPOLECCE NTO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NUECKUX SBICHUH U mporeccoB. Hayunsle rumoressl. dusndeckue
3aKOHBI U TEOPUHU. | paHULIbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUI COOTBETCTBUSI.

Pome m mecto ¢usmkm B (GOpMHPOBAHWU COBPEMEHHOM HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 HU(POBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Pasnen 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe ABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOIOo JABMXKEHMA. Cucrema
orcuéra. Tpaekropus.
[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKHM, UX MPOEKLMU HA OCH CUCTEMbl KoopAuHaT. CllokKeHHE MepeMELICHUN 1
CJI0’KEHHE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOpEHHOE MpSMOJIMHENHOEe IBMKeHHe. ['paduku 3aBHCHUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHHS] MaTEPHAIbHON TOUKH OT BPEMEHHU.
CBobOoaHoe najieHne. Y ckopeHue cBOOOAHOTO MaJeHHUs.
KpuBonunueliHoe naBukeHHE. JI[BUJKEHHME MaTE€pHAJbHOM TOUYKM IO OKPYKHOCTH C
MOCTOSSHHOM 10 MOYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEIHAsA CKOpOCTh. [leprnon u yactora
oOpatenus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.
TexHnyeckue ycTpoiicTBa U IPaKTUUYECKOE MPUMEHEHHUE: CTUAOMETD, IBHIKEHUE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE NIEPEIAYH.
Jlemoncmpayuu
Monenb cucTeMbl OTCUETa, WIITIOCTPALs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHHUSI.
[Ipeobpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.
[lagenuie Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.
Habuntoienne aBM>xeHus Tena, OpOIIEHHOT0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
Hanpasnenue ckopocTH IpHU IBUKEHUH 110 OKPY>KHOCTH.
Yuenuueckuui sxkcnepumenm, i1abopamopule pabomoi
N3yueHne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEIENICHNUs MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOIIEHUS MEXy IIyTSMHU, IPOMIEHHBIMU TEJIOM 3a I10CJIEJ0BATEIbHbIE
paBHBIE MPOMEXYTKM BPEMEHH IPU PABHOYCKOPEHHOM JBM)KEHHU C HayaJlbHOM CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenne nBrKeHUs AapUKa B BI3KOU KUJIKOCTH.

N3ydenue nBuxkeHus teia, OpOIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. Junamuxa



[IpuHuun otHocurensHOCTH ['anuiies. [lepsbiii 3akoH HeroToHa. MHEpLumanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cwuma. [lpuHnmn cynepno3unuu cui. Bropoit 3akoH HerooTona miist
MartepuanabHOi Touku. Tpetuil 3akoH HploTOHA 117151 MaTepuanbHbIX TOYEK.

3akoH BcemupHOro tsarotreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenus (mokosi, CKoIbkeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIbXKCHHSI M cwiia TpeHus nokos. Koaddumuent tperus. Cuna cONpOTUBICHUS TIPH
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tra3e.

[MoctynatensHoe U BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tela.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaueHus. [1neqo cuitbl. Y ciioBHUs paBHOBECHS TBEPAOTO
Tena.

TexHudeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TMOAIIUIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne uHepuuH.

CpaBHEHME MacC B3aMMOACHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CnoxxeHue CHilL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JeOopMaIii.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHHH.

CpaBHeHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs: TBEPAOTro Tena. Buabel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomoi

Nzydenne nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKHUHE U PEZMHOBOM
oOpasrie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynbc MatepuanbHO TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX ToYeK. MIMIynbe cuitbl U
W3MEHEHHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHs UMITyJibca. PeakTHBHOE IBUKEHUE.

Pabota cunpl. MOIIHOCTE CHITHI.

Kunetnueckass sHeprus maTepuaibHOW TOukH. Teopema 00 M3MEHEHUM KUHETHUYECKOM
SHEPIHUH.

[lotenuuanbHas sueprus. [loTeHunanpHas SHEPrust yupyro Ae(popMUpOBaHHON MPY>KUHBI.
[NoTennuanpHas >Heprust Teia BOIU3U MOBEPXHOCTH 3EMITH.

[NoTeHnmanpHBle W HETMOTEHIMAIBHBIE CHIIBL. CBsi3b paOOThl HEMOTEHIIUAIBHBIX CHI C
M3MEHEHNEM MEXaHWYECKOW SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[epexox moTeHIIMATBEHON SHEPTUU B KHHETHYECKYIO U 00PATHO.



Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3yuenne aOCOMIOTHO HEYHNPYroro yaapa ¢ IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH >Hepruu Teina Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosiekynsipHasi (pM3MKa M TePMOAMHAMHKA

Tema 1. Ocnogvl MONEKYIAPHO-KUHEMUYECKOIL Ineopul

OcCHOBHbBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
Bpoynosckoe nsmxenue. nddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.
Mogenu cTpoeHus Ta30B, JKUAKOCTEH 1 TBEPABIX TENl U 00bICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozenei. Macca u pazMepsl Mosiekyinl. KonnuectBo Bemectsa. [loctosnnas ABoranpo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOH TEOPHUH
uAeaJbHOro raza. AOcoyIOTHas TemIeparypa Kak Mepa CpeJHeld KHHETHYeCKOH »Hepruu
TEIUIOBOTO JABMKEHHMS yacTull ra3a. [llkana remnepatyp KensBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
Menpeneesa—Knaneiipona. 3akon /lansrona. M3omnporeccsl B UACaJIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe mpepcraBieHHne H30IMPOIECCOB: HM30TEpMa, H30X0pa,
n3zo0bapa.

TexHuueckue ycTpoicTBa U NPAKTHYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JO0Ka3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MoKyl
OpPraHUYECKUX COCAVHECHUM.

OmnpITel 10 U GY3UH KUAKOCTEH U Ta30B.

Mozeib OpOyHOBCKOTO JIBUXKEHHUS.

Mopaens onbita IlTepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJISIPHOIO B3aUMOJEHCTBHUS.

Mogaens, HIUTFOCTPUPYIOLLAs IPUPOLY JaBJICHU I'a3a HA CTEHKU COCYa.

OnbIThl, WILTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UEAIBHOTO ra3a, H30IPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IaBJICHUS U TEMIIEpaTypsl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITApaMETPAMU COCTOSHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucteMa. BHYTpeHHsAs >Hepruss TEPMOAMHAMHYECKOW CHUCTEMBI H
crocoObl €€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHSsI SHEPrUsl OTHOATOMHOIO
HJI€aJIbHOTO Ta3a. Buael Temonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIyYeHHUE. Y 1€IIbHAs
TEIUIOEMKOCTB BelecTBa. KOJIIMYeCcTBO TEIIIOTHI IIPU TEILIONEpEaade.

Ilonsitne o0 anmabatHOM mnpouecce. I[lepBbiit 3akoH TepMmoauHamuku. IlpumeHenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K M30mpoueccam. I paduueckas mHTEpIipeTaust paboThl rasa.

Bropoii 3akoH TepmoauHamMuki. HeoOpaTuMOCTh TPOIIECCOB B MPUPOIE.

Tennobie MammHbl. [IpuHIMIE feiicTBUA TeMTOBBIX MaliuH. [IpeobpazoBaHus SHEPTUU B
TeTuoBbIX MamnHax. Koadduument nonesnoro neiicreus ternoBoi mamunsl. Llukn Kapro u ero
KO3(Q(QHUIHUEHT M0JIE3HOr0 AeHCTBUA. DKOJOTHYECKHEe MPOOIEMbl TEINIOIHEPTETUKH.

TexHudeckue YCTPOHMCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JIBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJIOJUIBHUK, KOHIUIIOHED.



Jlemoncmpayuu

N3MeHeHre BHYTpEHHEH SHEpPrud Teja MNpPU COBEPIICHHWH pabOThI: BBUIET MPOOKH U3
OYTBUIKY O] IEHCTBUEM CKATOTO BO3/IyXa, HarpeBaHue 3upa B JIATYHHOU TPYOKe MyTEM TPEHUS
(BUICOAEMOHCTpPALINSA).

W3meHeHne BHyTpeHHEN 3Hepruu (TemMrepaTypsl) Tejla Ipy TeIUIoNepeade.

OmnbIT M0 aguadaTHOMY PaCIIUPEHUIO BO3yXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu mapoBoii TypOHMHBI, TBUTATEISI BHYTPEHHETO CTOPAHHUSI, PEAKTUBHOTO JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

M3Mmepenne yenbHOU TeMIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusn eeuwiecmea. Dazosvie nepexoovl

[TapooGpazoBanue u koHAeHcalus. Mcnapenue u kuneHue. AGCONMIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HaceleHHBIH map. YenbHas TEIIoTa mapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIepaTyphl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpuctammmyueckue u amopdHbie Teaa. AHU30TPONHS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBineHue U Kpucrtamidzauus. YaeiabHas
TeruioTa miasiaeHus. CyoinManus.

YpaBHEeHHE TEIIOBOTO OayiaHca.

TexHuueckne ycTpoilCTBa M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOTYUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX apOB.

Kumnenue npu MoHM>KEHHOM JaBJICHHUH.

Crioco06b1 U3MEpeHUs BIaXKHOCTH.

Habntoienre HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTAIIIOB.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

M3MepeHnre OTHOCUTEBHOM BIA)KHOCTH BO3/TyXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuka

Onextpuzauusi Teia. OJEKTpUyYecKuid 3apsan. JlBa BuJa 3IEKTPUYECKUX  3apsiiOB.
[IpoBOIHMKH, TUBIIEKTPUKHN U MOTYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOT0 3aps/a.

B3aumopeiictBue 3apspoB.  3akoH  Kynona. ToueuHelld  anekTpuyeckui  3apsa.
Onektpuyeckoe mnosie. Hanpsok€HHOCTh anekTpuyeckoro mnoiis. [lpuHumn cyneprno3unuu
INEKTPUYECKUX NOJIEH. JINHNN HANPSYKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Pab6ora cun anekrpoctarndeckoro nois. [lorennuan. Paznocts norennuanos. [IpoBogHukn
U JUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM Mode. [uanexkrpudeckas NpoOHUIAEMOCTb.

OnekTpoéMkocTh. Konmencarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPTHst
3apsKEHHOT0 KOHJEHCaTopa.

TexHuueckue ycTpocTBa M NPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIHHBIN
anmapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHIUI ACUCTBUS IIEKTPOMETPA.

BsaumopeiicTBue Ha3IEKTPU30BAHHBIX TEIN.



DIIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JIMBNEeKTPUKHU B 31€KTPOCTATUUECKOM II0JI€.

3aBUCUMOCTBD JIEKTPOEMKOCTH IIJIOCKOI0 KOHJIEHCATOpa OT IUIOIIAIH IIJIACTUH, PACCTOSHUS
MEXy HUIMH U TUAJIEKTPUICCKON IPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol

N3mepenue 371eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuveckuii mok. Toku e paznuunvlx cpeoax

DNeKTpUYeCKUid TOK. YCJIOBUS CYIIECTBOBAaHHUS 3JEKTPUUYECKOro TOKa. MICTOUHMKH TOKa.
Cuia Toka. [locTOAHHBIN TOK.

Hanpspxenune. 3akon Oma 17151 yqacTKa LETH.

DIIEeKTpHUYECKOE CONPOTUBJICHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[locnenoarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEMHEHNE ITPOBOITHUKOB.

PaGora anektpudeckoro Toka. 3akoH Jxoymsi—JIeHia. MOIIHOCTH 3JEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIAS CHJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH Oma i
TIOJIHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHHS] METAJIOB
oT Temrneparypbl. CBEepXIIpOBOAUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

DNeKTpUYecKUii TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
JACCOoLanus. DIEKTPOIU3.

DNIeKTpUYECKUil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENBbHBIN pa3psaa. MonHus.
[Ina3zma.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
WUCTOYHUKUA TOKAa, OJIEKTPOHArPEeBaTEIbHBIE MPHUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIH  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBINA TNOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKCHMS.

3aBUCUMOCTh CONPOTHUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAAN
MONEPEYHOr0 CEYEHUs U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, 1a6opamopHvie pabomul

N3ydeHne cMenIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 371eKTpoABMKYLIEH CHIIbI HCTOYHUKA TOKA U €70 BHYTPEHHET'O COMPOTUBIICHUS.

Hab6nronenue snexrpoinusa.



Me:knpeaMeTHble CBSI3U

N3yuenne xypca ¢usuku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISCTCS C y4ETOM
COACPKATCIBHBIX MCKIPEAMETHBIX CBsI3el C KypCaMu MAaTCMAaTUuKH, 6I/IOHOFI/II/I, XHUMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHMEM METOJOB HAyYHOr'O IO3HAHMS:
SBJIEHUE, Hay4HbI (akT, rumnoresa, (usmyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
JKCIEPUMEHT, MOACIIMPOBAHUE, MOJECIIb, U3MEPECHHUE.

Mamemamuxa: pemieHre CUCTEMBI YpaBHEHUH, IMHEHast GyHKIus, napadoia, rurnepooa,
uX rpaduku U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX IIPOCKIUU Ha OCHU KOOpPJMHAT,
CJI0’)KEHHE BEKTOPOB.

bBuonozus: Mexanunyeckoe JBM)KEHHUE B JKMBOM npupoje, nuddysus, ocMoc, TerniooOMeH
JKUBBIX OPTaHHU3MOB (BI/IHBI TCIUIoNCpeaavyu, TCIJIOBOC paBHOBeCI/Ie), OJICKTPHUYCCKUC SIBJICHUS B
JKWBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIdpHass MaccCa, TCIIJIOBLIC CBOMCTBA TBépIII:IX TCII, )KI/IZ[KOCTef/'I U Ta30B, JBJICKTPUYCCKUC
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHYECKAs AUCCOLMALMS, FaIbBAHNKA.

l'eoepaghus: BI1a)XHOCTh BO3IyXa, BETPbI, OapOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3zoBaHUe ABMKEHUH C MCIIOIB30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, MOAIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUs HMMIIyJbca B TEXHHKE (pakeTa,
BOAOMET W JApYyrue), JBUTATENIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOMU
XOJIOOWJIbHUK, KOHAUITHUOHEP, TEXHOJIOTHUU MMOJIYYCHHA COBPEMECHHBIX MAaTCPUAIOB, B TOM YUCIIC
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTAaTHYeCKass  3alluTa,  3a3€MIJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM IPUHTEP, AJIEKTPOHArpeBaTENIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMs ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne ydebHoro mpenmera «®dusmka» Ha ypoOBHE CpelHEro oO0mero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) MODKHO  OOECICUUTHh  JIOCTHXKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U ITPEAMETHBIX O6p3,30BaTCHI)HBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHoro mnpeamera «DHU3MKa» JOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTpEHHEH
MO3UILMEN JIMYHOCTH, CHUCTEMON IICHHOCTHBIX OpPHUEHTAlMii, TO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM  POCCHHCKOro  0OlIecTsa,
paclIipeHNe KU3HEHHOTO OIbITa M OIBbITa ACATEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEIbHOMN 1€ATE€IbHOCTH, B TOM YUCIIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh  TPAXAAHCKOM TO3MLIUM  OOy4arolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOro OOIIECTBa;

IPUHATHE TPAAULMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IIEHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO IESTENBHOCTh B HHTEpEcax TIpa)IaHCKOro oOIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUHU B 00pa30BaTeIbHOIN OpraHu3aluu;

YMEHHME B3aUMOJAEHCTBOBATh C COLUAJIBHBIMM HHCTUTYTAMM B COOTBETCTBUU C UX
(GYHKIMSMU ¥ HA3HAUYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NeATENBHOCTH;

2) IaTpPHOTHYECKOr0 BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTb POCCUHCKOM I'pa)1aHCKON MIEHTUYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHMXKEHMSM pPOCCHMCKHX
yU4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIECHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B AESTEIHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUUBOTO OYyIYIIEro;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasl 3CTETUKY Hay4HOT'O TBOPYECTBA, PUCYIIETO
(u3nueckoi HayKe;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K Pa3InYHbIM cepam IpodecCHOHANbHOM 1eATeIbHOCTH, B TOM YUCIIE CBA3aHHBIM
C (U3MKOM M TEXHHMKOW, YMEHHE COBEpIlIaTh OCO3HAaHHBIM BbIOOp Oyayiedl npodeccuu u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJ1aHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOO0Opa30BaHUIO B 00JacTé (U3MKU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) 9K0JIOrNY€eCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYpBl, OCO3HAHHE TIJI00aTBHOTO XapakTepa
9KOJIOTUYECKUX NPOo0IIeM;



IUTAaHUPOBAHKE U OCYIIECTBICHUE JEHCTBUI B OKpYy’Kalollel cpesie Ha OCHOBE 3HAHMUS Liesel
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHue OMbITa JESITeIbHOCTH HSKOJIOIMYECKONM HANpaBI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 PU3HKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHME [EHHOCTU HAYYHOU JEATEIBHOCTH, TOTOBHOCTH B IPOLIECCE M3YUEHUS (PU3UKU
OCYILECTBIISATh IPOEKTHYIO U HUCCIIEI0BATENbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
basoBble Jiornyeckue 1efcTBUs:

CaMOCTOSITENIbHO (pOpMyNnHUpoBaTh W aKTyaJU3UpoBaTh MpodiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEeTISATh LEH IeSITeIbHOCTH, 33]1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMBbIX (PM3UUYECKUX SIBICHUSAX;

paspabaTbIBaTh IUIAH peUIeHHs TPOOIEMBI C YUETOM aHAIM3a UMEIONINXCA MaTepUAIbHBIX
Y HEMATEPHUANIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEIbHOCTb, OLEHUBATH COOTBETCTBHE pPE3yJIbTATOB IICIISAM,
OLICHUBATh PUCKU HOCJIG,[[CTBI/II;’I ACATCIIbHOCTH,

KOOPJIUHUPOBATh M BBINOJHATH, PA0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUC ITPU PCUICHUH KU3HCHHBIX HpO6HCM.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BIIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU MOHITHSIMH U METOJaMHU (UINUIECKOM
HAyKU,

BJIaJIETh HaBbIKAMHU y4eOHO-HCCIIEJOBATEIBCKON U MPOEKTHON AESITeNbHOCTH B 00JAcTH
(hU3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 33734
(i)I/I3I/I‘~ICCKOFO COACPpIKaHUA, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHMA,

BJIa/IeTh BHUJIAMHU JESATEIBHOCTH MO IMOJTYYEHHIO HOBOTO 3HAHHS, €ro WHTEpIIpEeTalNH,
Hp606pa3OBaHI/IIO U IMPUMCHCHUIO B pa3JIMYHBIX y‘Ie6HLIX CUTyalusax, B TOM YUCJIC ITPU CO3AaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a7ady, BbIIBUTATh
THUIIOTE3Y eé peliCHus, HAXOAUTb apryMCHTEI IJIA JOKA3aTCIIbCTBA CBOUX yTBCp)KI[GHHfI, 3a1aBaTh
rapameTpsl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH MOJYUYECHHBIE B XO/€ PELICHUS 3314 Pe3yIbTaThl, KPUTUUECKH OLIEHUBATH
X JOCTOBCPHOCTD, TPOrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3374l B 00Pa30BaTEIbHON AESITEIbHOCTH, B TOM
qHCIIe MPH U3YYeHUH (DU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSTeIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUI'aTb HOBBIC UACH, NIpEAJIaraTb OpUrnHaJbHBIC ITOAXOAbI N PCIICHHA

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



PabGora ¢ undgopmaumeii:

BJIaACTh HABBIKAMH I1OJIYYCHUA I/IH(I)OpMaI_[I/II/I (bl/ISI/I‘ICCKOFO COACPpIKaHUA M3 MCTOYHUKOB
pPa3HBIX THIIOB, CAaMOCTOSTEIBHO OCYIIECTBIATh IIOWCK, aHaJW3, CHUCTEMAaTH3aIHi0 H
HHTEPIpETAIHI0 HHPOPMAIH Pa3TUYHbIX BUIOB U (HOPM MpeICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

HCIIOJIB30BAaTh CpPEACTBA I/IH(i)OpMaI_[I/IOHHI)IX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA B
pEelIeHNd KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3MaBaTh TEKCTHl (PU3UYECKOTO COJCpXKaHUS B pa3IU4YHBIX QopMmMaTax ¢ Y4ETOM
Ha3HauYeHUs MH(OpPMaLIMK U LIEJIEBOM ayAUTOPHUH, BBIOMpast ONTUMAIBbHYIO (POpMY NpeCcTaBIeHUS
Y BU3YaJIU3aIliH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DM3MKHU M BO BHE-YPOUHOM JESTEIBHOCTH,

pacro3HaBaTh MPEANOCHUTKN KOH(GIMKTHBIX CUTYaIlUH U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOUYKY 3PEHHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYAIBHON PaOOTHI;

BBIOMpAaTh TEMATUKy U METOJAbl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH KaXXKI0I'0 WiICHA KOJJICKTHBA;

MPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U KOOPIAWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUN, PACTIPELAENATH POJIU C YYETOM MHEHHI
YYaCTHUKOB, 00CYKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KKIOTO yJaCTHUKA KOMAaHJIbI B OOIIHMI pe3ysIbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraT HOBBIE MPOEKTHI, OLIEHWBATh WAEH C TO3WUIMH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE yUeOHbIE 1eiicTBUS
Camoopranmszaumsi:
CaMOCTOSITEJIHO OCYIIECTBIISATh TMO3HABATEIbHYIO NIESITEIILHOCTh B 00NacTu (pu3uku u
ACTPOHOMMHU, BBISBIIATH TPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbBHO COCTABJISITh IUIAH DPEIICHUs PacuYE€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM PabOThl C y4ETOM MMEIONIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHUI;
JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
pacuupsTh paMK{ y4eOHOTO TTpeIMETa Ha OCHOBE JIMUHBIX MPENOYTESHUIN;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;
OLICHUBATH MIPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHUIO SPYAUIIMH B 001acT (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBCHB.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTE/JIEKT:



J1aBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JACSTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIETh HAaBBIKAMU M03HABATEIbHON pediekcun Kak OCO3HAHUS COBEpIIAEMbIX JAEHCTBUIA
U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCTIOJIb30BATh MPUEMBI pe(IIEKCHH JJISl OLUCHKH CUTYAIUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAJIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATHh MOTHBBI M ApI'YMEHTBI JPYTHUX IIPY aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B npouecce noctrkeHs INYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPaMMBbI IO (PU3UKE IS
YPOBHSI CpeAHEro obiero oopa3oBaHusi y o0y4yarolUXcs COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
WHTEJUIEKT, MPEATOIAralonui chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSTHUE,
BUJIETh HAIIPABJICHUs pa3BUTHUs COOCTBEHHOM SMOLIMOHAIBHON cepsl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHMsl, BKJIIOYAIOIIEr0 CAaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U IPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTM)KEHHIO LEIH M YCHEXY,
ONTHMHU3M, UHUIIUATUBHOCTD, YMEHHUE IEUCTBOBATH UCXOMs U3 CBOUX BO3MOYKHOCTEH;

SMIMATUH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHMMATh SMOLMOHAJIBHOE COCTOSHHE IPYTUX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIECHUSI, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKHNBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaUBATh OTHOILEHUS C JPYTUMHU
JFO/IbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U pa3peIaTh KOH(QIHUKTEHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 kiacce mpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OoTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAFOIITUXCS YMECHHM :

JIEMOHCTPUPOBATh HA MpUMeEpax poyib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHMKU M TEXHOJOTMH, B MPAKTHYECKOMN
NEeSTeTbHOCTH JIFO/IEH;

YYUTHIBATh TPAHULBI MPUMEHEHUS H3YYEHHBIX (DU3MUYECKHX MOJENel: MaTephalibHas
TOYKa, MHEpLHaJbHas cucTeMa OTC4éra, aOCOJIIOTHO TBEPIOE TEJIO, MAEAIbHBIM ras, MoJeNIn
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCYHBIN DJIEKTPUUYECKUHN 3apsi NPHU PEIICHUU
(u3nUecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSMOJIMHEWHOE IBI)KEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBI)KEHUE 110 OKPY’KHOCTH, MHEPILUs, B3aUMOIeHCTBHE Tell, Tu(y3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUAKOCTEW U TBEPJBIX TEJl, U3MEHEHUE 00bEMA TEJI IPU HArPEBAHUHU (OXJIAXKACHHUHN),
TEIUIOBOE paBHOBECHE, HCHAapeHue, KOHJEHCAlus, IUIaBJIEHUE, KpHUCTauIM3alusl, KUIIECHUE,
BJI&KHOCTh BO3/yXa, NOBBIIICHUE JABJICHUS I'a3a [IPU €r0 HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b
MEX1y MapaMeTpaMH COCTOSIHUSI ra3a B M30IpOLIecCax, AJIEKTpU3alUs Tell, B3aUMOJEHUCTBHE
3apsIoB;



OMMHCHIBATh MEXAHMYECKOE JBIKEHUE, UCTIOB3Ys (M3MUYECKHE BETUYMHBI: KOOpIWHATA,
MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYyJIbC TeJa, KHHETUYeCKas
SHEpPrus, TMOTCHIMAJIbHAs JHEPrHs, MeXaHWdeckas padoTa, MeXaHWYecKas MOIIHOCTH, TPH
OTMCAaHUU MPABUIHHO TPAKTOBATH (PU3UUECKHUI CMBICI UCIIONIBb3yEMbIX BEIMYUH, UX 0003HAYCHUS
Y CJAVHMIIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3YyUYEHHBIC TEIIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOIbB3YS
(¢u3nueckne BEIWYHMHBL: JAaBJIICHWE Ta3a, TeMIepaTypa, CpeaHss KHHETHYeCKas JSHEPrHs
XAa0THYECKOTO JBMKEHHUS MOJICKYJN, CpEIHEKBAApAaTUYHAS CKOPOCTh MOJICKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, kodQ(PHUIMEHT MOIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPH OMTUCAHUY IMPABUIHLHO TPAKTOBATH (DU3MUCCKHIA CMBICIT UCITOJIb3YEMBIX BEJIHUNH,
uX 0003HaueHUS M EIUHUIBI, HAXOAWTh (OPMYIbI, CBA3BIBAIOIINE HaHHYIO (U3HUECKYIO
BEITUYHHY C JPYTUMHU BEITUYHHAM;

OTHCHIBaTh WM3yYEHHBIE SJIEKTPUUYCCKUE CBOWMCTBA BEIIECTBA U DJECKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3Ys (GU3NYECKUE BEIMYUHBI: AIIEKTPUUECKUI 3apsiji, AJIEKTPUUECKOoe MoIe,
HanpsDKEHHOCTh  TIOJIsL, TOTEHIMAJ, Pa3HOCTh MOTCHIMAIOB, TIPHU OIHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS U CIUHHIIBI;
yKa3bIBaTh (OPMYIIBI, CBA3BIBAOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUUYUHAMU;

AHATM3UPOBATh (PU3UYCCKUE TIPOIECCHl M SIBICHHS, WCIONB3YS (U3MYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproToHa, 3aK0H COXpaHECHHs
MEXaHMYECKOW PHEPTHH, 3aKOH COXPAaHEHUS MMITYJIbCA, IPUHIIUI CYNEPIIO3UIIUNNA CUJI, TTPHHIIUTL
PaBHOTIPABUS WHEPIHATLHBIX CHCTEM OTCYETA, MOJIEKYIIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpEIHEH KWHETHYECKOW DHEPrHH TEIUIOBOTO JBUKCHHS
MOJICKYJI C aOCOJIFOTHOM TeMIEepaTypoil, MEpBhI 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHUS
ANEKTPUIECKOTO 3apsija, 3akoH KyioHa, mpu 3TOM pa3ndarh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC IPUHIIMIIBI ACHCTBHS MAIlIUH, TPUOOPOB U TEXHUIECKUX YCTPOUCTB;
pasnyaTh yCIOBUS UX O€30MaCHOTO MUCIOJIb30BaHUS B TIOBCETHEBHON KU3HH,

BBITIOJHATh SKCIEPUMEHTHI O HUCCIEIOBAaHUIO (PU3NYECKUX SIBICHUH M MPOLIECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBEHHBIX H3MEpPEHWH, TMpU 3TOM  (POpPMYIHpPOBATH
npoOJieMy/3a1auy U THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyIOBaHus, IPOBOIUTH OIBIT U (HOPMYIIHUPOBATH BHIBOJIBL;

OCYIICCTBIISATh TMPSMBIE W KOCBCHHBIC W3MEPCHHS (DH3MUSCKHX BEIWYUH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIOJIB30BAaTh HW3BECTHBIE METOJBI OIICHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIE0BaTh 3aBUCUMOCTH MEXKIY GU3MYECKUMH BETMYMHAMU C UCTIOJIb30BAHUEM MPSIMBIX
W3MEpEeHul, MpHU TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJIbTAThl IMONYYCHHOUN
3aBUCUMOCTH (PU3NICCKUX BEJIMYMH B BHJIC TAOIUI] U Tpa(UKOB, JeTaTh BEIBOJIBI 110 PE3yJIbTaTaM
HCCIEI0BAHNS;

coOmrofaTh mpaBwia 0€30MacHOr0 TPyAa MPH MPOBEACHUM HCCICIOBAHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEIIBCKOW W TPOSKTHOW JIEATCIIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOHUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (PHU3MUECKOM MOJENbI0, HCIOJIB3YS
(u3uyeckre 3aKOHBI M TPUHIIMITEI, HA OCHOBE aHAIN3a YCIIOBHUS 3a7a9d BRIOUPATH (PU3HUYCCKYIO
MOJIeNb, BBIICIATh (U3UYECKUE BEIUMYMHBI W (OpPMYIbI, HEOOXOAMMBbIE Al €€ peIlleHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOJTYICHHOTO 3HAYCHHS (PU3NICCKOM BEJTMUMHBI,



pemars KayecTBEHHbIC 33/a4M: BBICTPAMBATh JIOTUYECKH HETMPOTHBOPECYHBYIO ILIEMOYKY
paccyXIeHUl C ONOPOi Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

HCIIOJIB30BAaTh IMPU PCIICHUN y‘—Ie6HI)IX 3a1a4 COBpEMCHHBIC I/IH(i)OpMaI_[I/IOHHI)Ie TEXHOJIOTUHN
JUIs TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIpPETAlMH W TPEACTaBICHUs Yy4eOHOW M HayyHO-
OIS PHOI HH(POPMALIUH, TOJTyY€HHOH U3 pa3IMYHbIX KCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATD
MOJIy4aeMy1o HHPOPMAIHIO;

MPUBOUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHA,

UCTIOJIB30BATh TEOPETHYECKNE 3HAHMS 110 (PU3MKE B TOBCETHEBHOM KU3HH JUI 00ECTIeYeHUS
0€3011aCHOCTH MPHU OOpAIEHUH ¢ PUOOPAMHU U TEXHUUECKUMH YCTPOHCTBaMU, AJIsi COXpaHEHUS
3JI0POBBS M COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEIEHHS B OKpYKaloIei cpene;

paboTaTh B TpyNIe ¢ BHIIOJHEHUEM PAa3INYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATh padoTy
IpyNNbl, pPAalMOHAIBHO pacHpelessITh OOSA3aHHOCTH W IJIAHUPOBATh JAESATEIBHOCTH B
HECTAaH/IAPTHBIX CHUTYaIMsAX, a/JleKBaTHO OIEHMBATH BKJIAJ KaXKJOTO M3 YYaCTHHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMOi POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugppoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (mupp )
NMPOrpamMmblI Bcero odpa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JIbIl HAYYHOI'O ITIO3HAHUS
bu6nunorexa LIOK
1.1 ®u3nKa U METOIbl HAYYHOTO NTO3HAHHUS 2 0 0 httos://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnunorexa LIOK
2.1 K 5
rHeMaTHid https://m.edsoo0.ru/7f41bf72
but6mmoreka [IOK
22 Huramka ! https://m.edso00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edso0.ru/7fA1bf72
Htoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubnunorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
3.2 O 10 1
CHOBET TEPMOAMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEIIECTBA. 5 bu6nmorexa LIOK
' ®a30BbIE EPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubnunorexa LIOK

4.1 IICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [locTostHHBIN neKkTpudecKuid TOK. Toku B 12 bubnuorexa [IOK

' Pas3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE

padoTbI padoTsI
pecypchbl

®u3uka — Hayka O PUPOJE.

1 Hayunsie MeT(})/;[(bI HOEH;)HI/III;I 1 0 0 bubmorexa LIOK

https://m.edsoo.ru/ff0c32e2
OKpPY’KaIOILEro MUpa
Posb 1 mecTo ¢usuku B

5 (hopMHUPOBaHUN COBPEMEHHOM 1 0 0 bu6mmoreka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETbHOCTH JIFOAEH
MexaHndeckoe OBUKEHHE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO 1 0 bubmuorexa [JOK
neuxkenus. [lepemerenne, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE TIpsAMONTMHEITHOE 1 0 bu6nmoreka [IOK
NBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHEHHOE 1 0 bubnuoreka [IOK
JIBHKEHHEC https://m.edsoo.ru/ff0c372e

5 CBoOopgHoe majieHne. Y CKopeHue 1 0 Bbu6moreka [JOK
cBOOOIHOTO MMAIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuuerHoe 1BUXEHHUE.

7 I[I;cheﬂne MaTepiaanOﬁ TOYKH I10 1 0 bubmmorera LOK

https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHLII/IH OTHOCHUTCIIBHOCTHU

8 Ianunes. UHepuuanbHbIe CUCTEMBI bubmiorexa HOK
) pHU https://m.edsoo.ru/ffOc3be8
orcueTta. [lepBbiii 3akoH HeroTOoHA
Macca tena. Cuna. [IpunHuun
9 Cynepno3unuu cui. Bropoii 3axkon bubmorera [JOK
YHEPTIOSHH - Bropor https://m.edsoo.ru/ffoc3be8
HeroTona st MaTepuaibHON TOUKH

10 Tpernii 3akoH HproTOHa 1151 bubnuorexa [LIOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCEMHUPHOTO TsAroteHus. Cumna

11 TspkecTd. IlepBas kocMudeckas bubmorexa OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
TEela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuiia COMpOTUBIICHUSI TIPU bu6mmoreka [IOK
JIBIDKCHHMU Teja B *KUIKOCTU HIIH https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE U BpaliaTeIbHOE

14 JBIDKEHHE a0COIOTHO TBEPIOTO bubmmoreka [IOK
Tena. MoMmeHT cuiibl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUs TBEPIOTO TEIA
NmMnynbc MmaTepuanbHONU TOYKH,

15 CHUCTEMBI MaTEPHAIIbHBIX TOYCK. Bbu6moreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUXKEHUE

16 PaboTa 1 MOIIIHOCTH CHUITBI. but6mmoreka [IOK

Kunernueckas OHCPIrusa

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MarepuaabHOi Touku. Teopema 00
W3MEHEHUN KHHETHYECKOW SHEPTUH

17

[loTenumanpHas sHEprus.
[loTeHunanbHas 3HEPIUsl yIPyro
1e(pOpMHUPOBAHHON MPYKUHBI.
IloTeHunanpHas >Heprus rena
BOJIM3U OBEPXHOCTH 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

IloTeHunanbHBIC U
HENOTeHIMAIbHBIE CHITBL. CBA3b
paboTHI HEMOTCHITUATBHBIX CHIT C
W3MEHEHUEM MEXaHUYECKOM YHEPT U
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKOU YHEPIrUU

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HccnenoBanue cBs3u pabOThI CUIIbI
C U3MEHEHUEM MEXaHUYECKON
SHEpruH Tejla Ha IpumMepe
pacTsKEHHUS PE3UHOBOTO XKI'yTa

20

KonTponbhas pabora o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE MOJIOKEHUS
MOJIEKYIISIPHO-KUHETHUECKOM
Teopuu. bpoyHOBCKOE ABMKEHUE.

Hudbdy3us

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

22

XapakTep ABUKEHHUS U
B3aUMOJICHCTBUS YaCTHUL BELIECTBA.
Monenu cTpoeHHUs Ia30B, KUAKOCTEN
U TBEPABIX TEI



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

23

Macca monekyn. KonudectBo
BemectBa. [locTostHHAs ABOraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Llenbcus

25

Wneansuenii raz B MKT. OcHoBHOE
ypaBuenue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AObcomoTHas TemIeparypa Kak Mepa
CpeHel KHHETUYECKON YHEPTUU
JIB)KEHUS MOJICKYJI. YpaBHEHUE
MenneneeBa-Kinaneiipona

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28

JlaGopaTopHas pabota
«HccrnenoBanue 3aBUCHMOCTH
MEXTy TTapaMeTPaMH COCTOSTHUS
Pa3peKESHHOTO ra3a

29

N3onporeccrl B uaeanbHOM rasze u
UX rpaguueckoe npecTaBlieHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpennssa sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crocoObI e€ n3MeHeHus. KomnuectBo
TeIUIOTHI U paboTa. BHyTpeHHss
SHEPTHS OJJHOATOMHOT'O UJICaTLHOTO
rasza

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buael remionepenaun

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c5c36

32

y,Z[CJ'IBHaH TEMI0EMKOCTh BEILIECTBA.
KomngecTBO TEIIIOTHI npu

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teronepenaye. AnuadbaTHbIid
poIiecc

IlepBblil 3aKOH TEPMOAVHAMUKHY U

but6mmoreka [IOK

33
€ro pUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTh mporeccoB B
34 npupoje. Bropoii 3akoH bubamorexa [IOK
pupoze. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [punuun aevicteus u KIT/{ but6mmoreka [IOK
TETJIOBOW MaIIMHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/]
37 DKoJoru4eckue npodiaemMsl
TEIUIODHEPTeTHKHU
O6o0marommii ypok
38 «MonIeHK JII;JI1 Haf}llp ¢uzuka. OCHOBBI bubmmorexa LOK
Yp ' https://m edso0.ru/ff0c6938
TEPMOTUHAMUKIDY
KonTponbhas pabora o teme
39 «MonexynspHas ¢puzuka. OCHOBBI Bubmmorexa LIOK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKH
40 [TapooOpa3zoBaHue 1 KOHJEHCAIMSL. bu6nuorexa LIOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcConroTHAS 1 OTHOCHUTEIIbHAS
41 BJIQYKHOCTH BO3yxa. HacklmeHHbIN bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnmueckue u
aMopdHbIe Tes1a. AHU30TPOMHS
P ¢ P bubmuorexa [JOK
42 CBOMCTB KpHUCTAILIOB. JKuakue

Kkpuctaisl. CoBpeMEeHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBiieHue U KpUCTaIU3ALIMS.

43 VY enbHas TEmoTa IIaBIeHHS bubmiorexa HOK
s ’ https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 v 0
PABHCHHE TCILIOBOTO bajlanta https://m.edsoo.ru/ff0c6820
DIIeKTpHU3aus TeJl. DICKTPUUECKUI
45 3apsia. JIBa BUIa AIEKTPHUUECKUX bubmmorexa LOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsaoB
[IpoBOIHUKY, JUPICKTPUKU U
46 ncljn ﬂOBO HIfKI/I 3a1<(I:H bubmorera [JOK
YHPOBOA ] https://m.edsoo.ru/ff0c6bcc
COXPAaHCHHS IJICKTPUICCKOTO 3apsjia
BsaumopeiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 3JIEKTPHYECKUN bubmmorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsx€HHOCTB 3JIEKTpUYECKOro
48 nons. [IpuHuun cynepno3uuuu bu6mmoreka [IOK
3JIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
Pabota crit 3J1eKTpOCTaTHYECKOTO
49 oy [Torennman. PazrocTh bubmorera [JOK
i ) https://m.edsoo.ru/ff0c6f00
MTOTCHIUAJIOB
[IpoBOIHUKY U TUIICKTPHKHU B
50 I)erK I([)CTaTquI([:KOM nol?Ie bubmorera [JOK
P ' https://m.edsoo.ru/ff0c7018
JluaekTprudeckasl POHUIIAEMOCTh
N b K
51 DnekTpoéMkocTb. Konnencarop nosmotexa [0

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOpa. DHEPTHs
3apsHDKEHHOr0 KOHIEHCATOpa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JIaGopatopHas pabora "U3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

54

[IpuHIMIT AENCTBUSA U TPUMEHEHHE
KOH/IEHCATOPOB, KOIIMPOBAJILHOTO
anmapara, CTpyHHOI'O IIpUHTEDA.
OnexTpocTaTHdecKasl 3allnTa.
3a3eMiIeHHE 3JIEKTPOIpUOOPOB

55

DIIEKTPUYECKHUI TOK, YCIOBUS €TO
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpsikenue.
Conporusnenue. 3akoH OMa 11t
y4acTKa Ienu

56

[ocnenoBarenpHOE, TApaLUIEIBHOE,
CMEIIaHHOE COeIMHEHHE
poBoIHUKOB. JIaGopaTopHas
pabota «3ydyeHue cMenaHHoro
COCIIMHEHUS PE3UCTOPOB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 151 TIOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabota
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHET'O COITPOTHBIICHUS»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOAUMOCTb
TBEPABIX METAJUIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTUBJIEHUS METAJIIIOB OT
Temmnepatypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBoiicTBa 2NIEKTPOHHBIX MTyYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS

61 Y IpUMECHas IPOBOAUMOCTb. bubnuorexa LIOK
CaoiicTBa p—Nn-nepexopa. https://m.edsoo.ru/ffOc84ae
[TomympoBOIHUKOBEIE PUOOPHI
DNEKTPUUECKU TOK B paCTBOPAX U

62 pacIuiaBax 3JIEKTPOJIUTOB. bu6nmoreka [IOK
DNEeKTPONTUTHYECKAS JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUUECKHi TOK B ra3ax.

63 CamocTosATenbHbIN 1 bu6nmoreka [IOK
HECAaMOCTOSITENIbHBIN pa3psi. https://m.edsoo.ru/ffOc84ae
Monnus. [lnazma
DnexTpuueckue mpruOophl U

64 YCTPOMCTBA U X MPAKTHUECKOE bubmuorexa LIOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o06mmarmuit ypok bu6mmoreka [IOK
«DNEeKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbhas pabora o teme

66 «Onexrpocraruka. [locTossHHBIN bu6mmoreka [JOK
3JIEKTpUYeCKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CpeIax»

67 PesepBublit ypok. KonTponabsHas bu6mmoreka [JOK

pabota o Teme "DIeKTpouHaMHKA"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHblit ypok. O600maromuii 1 bu6nmoreka [IOK
ypok 1o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOINECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. ®wusuka: 10 kiacc: 6a30BbIi U yriyon€HHbIH ypoBHU: yueOHUK\ . SI. Msikues,
b.b.byxosues, H.H.Cotckuit; mon penakuueit H.A. IlapdenroeBoit. -10-e uzn., crep. —
Mockaa : [IpocBemenue, 2023. — 432c. :un. — (Knaccuueckuii kypc).

2. ®wusuka. 3amaunuk. 10 -11 k1. : yue6HOe mocobue \ A.I1. PeiMkeBuy. — 24-¢ U3,
crepeotur. — M. : JIpoda, 2020. — 188 c, : mi. — (Poccuiickuil yueOHUK).

METOJUYECKUE MATEPHUAJIBI VIS YYUTEJIA

1. ®wusuka. baszoseiii ypoBeHb. 10 knace. YueOnuk. Mskumes .., IletpoBa M. A., CrenanoB
C.B., Komuccapos B.®., 3abonorckuii A.A., Kynpssues B.B.;I1 M: IIpocsemenne. 2021.

2. Owusuka. ba3oseiit ypoBenb. 10 kimacc: yue6uuk\ B.A. KacesHoB.- 9 u3j., crepeotuir. — M:
Hpoda, 2020. — 301c. : un. — (Poccuiickuil yueOHUK).

3. @wusuka (6a3oBblii ypoBenb). 10 kiacc. YueOnuk.\ JI.O.I'ennenmreiin, A.A. Bynatosa,
Kopnaunses U.H., Kommkuna A.B. — 2-e u3n., crep. — M. : Ilpocsemenue, 2021. — 256¢. : un.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e https://www.yaklass.ru

e Oubmmoreka [IOK

e  https://videouroki.net/

e https://resh.edu.ru/

e http:window.edu.ru/ (DnexTpoHHast OMOIMOTEKa YUEOHUKOB M METOANYECKUX
MaTEepUaJIOB)



https://www.yaklass.ru/
https://videouroki.net/
https://resh.edu.ru/




