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Pabouas nmporpamma no ¢usuke 10 kmacc cocTaBiieHa Ha OCHOBE CJICTYIOIINX
JIOKYMEHTOB:

1. ®enepanbHoro 3akoHa ot 29 nexadps 2012r. Ne273-D3 «O6 obpazoBanuu B Poccutickoit
deneparum» (C UBMEHEHUSIMH ).

2. [Ipuka3 MunuctepctBa npocseuienus: Poccuiickoit @eaepanunn ot 12.08.2022 Ne732 «O
BHECEHUH M3MEHEHHI B (peiepalibHBIN TOCyIapCTBEHHBIA 00pa30BaTeNbHbIN CTAHAAPT
cpeaHero o01ero o0pa3oBaHus, YTBEPKAEHHBIA TPUKa30M MUHUCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoit @enepamuu ot 17mas 2012 Ne413

3. @enepanabHOro NMEepeyHs Y4eOHUKOB, PEKOMEH/IOBAHHBIX (JOMYIIEHHBIX) K
VICIIOJIb30BAHUIO MIPU pealln3alii UMEIOLIUX TOCYJaPCTBEHHYIO aKKPEAUTALUIO
o0Opa30BaTeIbHBIX IPOrpaMM HauyajabHOIO OOIIEro, OCHOBHOI'O OOIIET0, CPEAHETO OOIIEr0
o0Opa30BaHMsI OpraHU3aLUIMHU, OCYIIECTBISIOIUMEU 00pa30BaATEIbHYIO IEATEIBHOCThY,
YTBEPKAEHHOTO Npruka3zoM Munucrepcrsa [Ipocsemenus Poceniickonn denepannn ot
21.09.2022.Ne 858

4. Yue6noro miana MOY Cremacckoit COIIl umenu I'epost CoBerckoro Coroza A.C.
['pummna Ha 2023-2024 y4yeOHbIi IO/, YTBEPKACHHOTO MPUKA30M JUPEKTOPA IIKOJIbI,
npuka3 Nel35 ot 01.09.2023;

5. O6pa3oBaTenpHOM IporpaMmMbl cpeaHero oomero oopazoanaus MOY Cremacckoi COILLI
umenu ['epost Coserckoro Coroza A.C. I'puminHa

6. CII 2.4. 3648- 20 «CanutapHO- 31HIEMHOJIOTHYECKHE TPEOOBAHMS K OpraHU3alUsIM
BOCIIUTAHUS U 00YUEHHUSI, OTJIbIXa U 03J0POBJIEHUS AeTeit u mostoaexu» 28.09.2020 r.

7. ®eaepanbHOi paboveii MporpaMMBI CpeTHero 001ero oopasopanus «Dusnkay
(6a3o0BbIit ypoBeHs) mis 10-11 kimaccoB oOpa3zoBaTenbHBIX opranu3anuii. Mocksa -2023
TO/I.

[Iporpamma opueHTHpOBaHa Ha Ucnonb3oBanue yueOnuka: Ousnka 10 kimacc. Asropsr: I'.41.
Mskumes, b.b. byxoBues, M.: «IIpocBemenuey, 2023



HOACHUTEJBHAASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YPOBHSI Ha YPOBHE CpPEHEro o0Iiero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IOJOXEHHW M TpeOOBaHUU K Pe3ysbTaTaM OCBOECHMS OCHOBHOMU
oOpazoBarensHOl Tporpammel, npenactaBieHHBIX B @I'OC COO, a Takke c ydérom
dbenepanbHOi paboyell mporpaMMbl BOCIMTAHUS M KOHLEMIHUU TPENojaBaHus yuyeOHOTro
npeamera «®Puszuka» B o0OpasoBaTenbHbIX opraHuzanusx Poccuiickoit ®exnepaiiuu,
peaM3yONIMX OCHOBHBIE 00pa30BaTENbHBIE TPOTPAMMBI.

ConepxaHue mporpaMMbl 1o (U3HMKe HaIpaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTuHbl mMupa oOyuaromuxcs 10—11 kmaccoB mpu o0yueHUM uX (Pu3MKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOrO noaxoaa. IlporpamMmma no ¢gusnke
cootBercTByeT TpeboBanusM GI'OC COO k maaHupyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METalpeMETHBIM  pe3yibTaTaM OOy4YeHHs, a TaKKe YUYUThIBAET HEOOXOJUMOCTh
peaiv3alluid  MEXIPEAMETHBIX CBsA3eM (U3MKH C EeCTEeCTBEHHO-HAYyYHBIMU Y4EOHBIMU
npeaMmeramu. B Heill onpeensitoTcss OCHOBHBIE 1IeNH U3y4YeHUs (PU3UKU HAa YPOBHE CPEHETO
oO1ero oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUSI Kypca (U3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MPeIMETHbIC (Ha 0230BOM YPOBHE).

[Tporpamma o (hu3HKe BKIIOYACT:

o [IJITAHUpPYEMbIE PE3yJIbTaThl OCBOCHUSA Kypca (U3MKM Ha 0a30BOM YPOBHE, B TOM

quclie PeAMETHBIE PE3YIbTATHI IO ToaM 00yUYeHus;

e coJiepKaHue yueOHoro nmpeamera «Dusnka» mo rogaM 00yudeHuUsl.

dusznka kKak Hayka O Hambosee OOIMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B KauecTBe
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJAJ B CHUCTEMY 3HaHU 00
okpykatormeMm mupe. [IIKombHbIN Kype GU3HKH — CUCTEMOOOPA3yIONINil 11T €CTECTBEHHO-
HAyYHBIX Y4YeOHBIX TMPEIMETOB, MOCKOJbKY (HU3UYECKHME 3aKOHBI JIEKaT B OCHOBE
IPOLIECCOB M SIBJICHUM, M3y4yaeMbIX XUMHUEW, Ouonorued, ¢uznueckoil reorpadueil u
acTpoHOMHEH. Vcnonb30BaHNe M AKTUBHOE NPUMEHEHUE (PU3HUYECKUX 3HAHUHN ONpEeaesieT
XapakTep W pa3BUTUE PA3HOOOpPA3HBIX TEXHOJIOTMI B c(epe 3HEpPreTHKH, TPAHCIIOPTa,



OCBOEHHMSI KOCMOCA, IMOJYyYEHHUs HOBBIX MaTE€pHaJIOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yuenune (u3nKu BHOCHT OCHOBHOW BKJIQJ B (OpMUpOBaHME €CTECTBEHHO-HAYYHOU
KapTUHBI MuUpa oOydaronuxcsi, B (popMupoBaHHME yMEHUW MPUMEHSATH HAYUYHBIM METO]
MO3HAHUS [P BBIMIOJHEHUN UMHU YUYE€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (u3MKHM JJIs1 YPOBHSI CPEAHEr0 0011ero o0pa30BaHMs MOJIOKEH P
u7ei, KOTOpble MOXKHO PACCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KYpC ABJISETCS JIOTHUECKH 3aBEPIUIEHHBIM,
OH COJIEPKUT MaTepuaj U3 BCEX pa3/esioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOIA,
TaK U COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBHM C HEW maTepuan Kypca (U3UKU OOBEIUHEH
BOKpYT (husmyeckux teopuil. Begymum B Kypce siBnsiercs (popMuUpoBaHUE MPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. EE  peanuzanus  mpeanosnaraeT — HUCIOJIb30BAHUE
I'YMaHUTAPHOTO MOTEHIMana (PU3NYECKON HAyKHU, OCMBICICHHE CBSI3U PA3BUTHUS (PU3UKH C
pa3BuTHEM O0OIIecTBa, a TakkKe C MHPOBO33PEHUECKHMMH, HPABCTBEHHbIMH U
HKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaonou manpasenennocmu. Kypc ¢Gu3Mku mnpezanosnaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKMX U TEXHOJOTMYECKUX MPUIIOKEHUW U3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes skonocuzayuu peanusyercsl MOCPeICTBOM BBEACHMS 3JEMEHTOB COAEpPKaHUSA,
NOCBSIUIEHHBIX 3KOJOTMYECKUM MpPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C
pa3BUTHEM TEXHHKHM W TEXHOJOTUH, a Takke OOCYXICHHs MpoOJieM paluOHAIbHOTO
IPUPOIONOIB30BAHUS U SKOJIOTMUECKON O€30M1aCHOCTH.

Crep>XKHEBBIMH 3JIEMEHTAMH Kypca (PU3UMKHU Ha YPOBHE CpeHEro o01iero oopa3oBaHus
ABIAIOTCS (hu3nueckue Teopur ((popMupoBaHUE MPEICTABICHUNA O CTPYKTYpE MOCTPOEHUS
¢uznyeckoil Teopur, ponu (PyHAAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
NPEACTABICHUAX O NPHUPOAE, TPAHULAX [PUMEHHMOCTH TEOPUH, [UIsl ONUCAHUSA
€CTECTBEHHO-HAYYHBIX SIBIICHUM U MPOLIECCOB).

CucTeMHO-AESTeNIbHOCTHBIN MOAX0A B Kypce (PU3MKH peain3yeTcsl IPek]e BCero 3a
CY€T OpraHM3aluu SKCIEPUMEHTAIBHOW JeATeNbHOCTH oOyuwaromuxcs. s 0a3zoBoro
YpOBHSI Kypca (DU3MKHA — 3TO MCIOJIb30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB | J1a0OPaTOPHBIX pabOT, KOTOPHIE B MporpaMme 1o (Hu3nuke oObeAMHEHBI B
OOINI CIHCOK YYEHHMYECKHX NPaKTHMYECKUX paboT. BelneneHue B yKa3aHHOM IEepedHe
7a00paTOpHBIX paboT, MPOBOAMMBIX [JIi KOHTPOJII M  OILIEHKH, OCYILECTBISETCA
YYaCTHHKaMU 0O0pa30BaTENbHOIO MpOLEcca HUCXOAs M3 OCOOCHHOCTEW IUIAHMPOBAHUS U
ocHamieHus: kabuHetra ¢usuku. Ilpu 3TOoM obecreunBaeTCsl OBIAJACHHE OOYYArOIIMMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHbIE M3MEPEHUsI, UCCIIECIOBAHNS 3aBUCUMOCTEN (PU3NUYECKUX
BEJINYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE NPEITTI0KEHHBIX TUIIOTES.



Bonbiioe BHUMaHHME YAENSETCS PEUICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu
ATOM JJI PacuETHBIX 3a71a4 MIPUOPUTETOM SIBJISIFOTCS 3a7a4d C SBHO 3aJlaHHOU (pr3mdeckoi
MOJIENIbI0, TIO3BOJISIFOIIME TMPUMEHSATh H3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3
OJIHOTO paszjiefa Kypca, Tak U UHTErpupysl 3HaHUS U3 PA3HBIX pa3feioB. [ KauecTBeHHBIX
3a/1a4 MPUOPUTETOM SBJISIOTCS 3aJIaHUs Ha OOBSICHEHHWE NMPOTEKaHMUS (PU3NUECKHUX SBICHUN
U TIPOIIECCOB B OKpY’XKAIOIIEH >KU3HH, TpeOyromme BbIOOpa (M3MUECKON MOenu Ass
CUTYallu MPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpedoBanusMu PI'OC COO k maTepHanbHO-TEXHHUYECKOMY
obecrieueHnto yueOHOTo Tpoiiecca 0a30BbI ypOBEHb Kypca (U3UKKA HA YPOBHE CPEIHETO
o01ero oOpa3oBaHus JOJKEH U3ydaThbCs B YCIOBUAX MPEIMETHOTO KaOMHeTa (PU3MKKU WU
B YCIOBHUSIX WHTETPUPOBAHHOTO KAaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKiIa. B
kaOuHeTe (U3MKU JIOJDKHO OBITh HeoOXxoammoe JabopatopHoe OO0OpyaOBaHUE IS
BBITIOJIHEHUS YKAa3aHHBIX B MporpamMMme Mo (U3NKe YUYEHUUYECKHX MPaKTUYECKUX paboT u
JIEMOHCTPALIMOHHOE 000pYyAOBAHHUE.
JlemoHcTpanoHHOe 00opyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH M 00ECIEUYNBAET MOCTAHOBKY MEPEYUCICHHBIX B IPOTPaMMe
no (¢GU3MKe KIIYEBBIX JIEMOHCTpAIMil JUIsi WCCIENOBAHUS W3y4YaeMbIX SBJICHUU U
IIPOLIECCOB, SMIUPUUECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlabopaTopHoe 000Opy0BaHUE I YUYCHUUECKUX MPAKTUYECKUX padOT GhopMHUpYyeTCs
B BHJIE TEMATHMYECKUX KOMIUIEKTOB M OOECIeYMBaeTCSd B pacuére OJHOr0 KOMIUIEKTa Ha
IByX oOyuaromuxcs. Temarnueckue KOMIUIEKTHI JJaOOPaTOPHOTO O00OpYAOBaHUS JTOKHBI
OBITH MIOCTPOCHBI HA KOMIUJIEKCHOM HCIIOIh30BAaHUN aHAJIOTOBBIX U MU(PPOBHIX TPHUOOPOB, a
TaK)K€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU LEJIIMH U3y4YeHUs] PU3KUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:
e popMupoBaHUE HHTEpeca W CTPEMIICHHS OOYYaIOIMIUXCS K HAayYHOMY H3YUYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYaTbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

epa3BUTHE TMPEACTABICHUI O HAYYHOM METOJA€ TO3HAHUA U (POPMUPOBAHUE
MCCJIeI0BATELCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e popMHupOBaHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yJbTaTa M3yYeHHS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e popMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOTh30BaHUEM (PU3MUECKUX 3HAHUH
Y HAyYHBIX JIOKA3aTeIbCTB;

« popMUpOBaHUE TIPEACTABICHUN O PO (PUUKH I PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrmkeHne dTUX Ienei obecreynBaeTcs pelieHneM CIeIyoNX 3a1ad B Ipolecce
U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHus:

e MPUOOpPETEHNE CUCTEMBI 3HAaHUHN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,

TEOpUsSIX, BKJIOYAas MEXAHUKY, MOJEKYJISIPHYI0 (QU3UKY, JIIEKTPOJUHAMUKY,
KBAaHTOBYIO ()M3UKY U 3JIEMEHTHI aCTPOPU3UKH;



e popMUpOBaHUE YMEHUN TPUMCHITH TEOPETHUECKHE 3HAHUS I OOBSICHCHUS
bu3NYecKuX SBICHUW B TMPUPOJE W IS TPUHITHS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HHU;

e OCBOCHHE CIOCOOOB pEILICHUs PA3JIMYHBIX 3a/7a4 C SIBHO 3aJaHHON (Qu3nyeckoin
MOJIENIbI0, 3a7a4, IMOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE co3faHue (pu3ndecKoi
MOJICINH, aJICKBATHON yCIIOBHUSIM 3aa4H;

e IOHUMaHHE (U3UUECKUX OCHOB M TIPUHITUIIOB JICHCTBUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPEY;

e OBJIQJICHUE METOJaMHU CaMOCTOSITEIbHOTO TUTAHUPOBAHUS U MIPOBEACHUS (PU3NIECKUX
DKCIIEPUMEHTOB, aHalM3a MW UHTEpHpeTauuu UHOOpMAIUU, OINpeeICHUs
JOCTOBEPHOCTH ITOJTYUYEHHOTO PE3yJIbTaTa;

e CO3JJaHUE YCIIOBHM JUIi PAa3BUTUA YMEHHM IPOEKTHO-HUCCIIEN0BATEIbCKOU,
TBOPUYECKOU JIESITETBHOCTH.

Ha usyuenne pusuku (6a30BbIH YpOBEHB) Ha YPOBHE CpPEeJAHEr0 o0I11ero oopa3zoBaHus
otBoauTcs 136 gaco: B 10 kimacce — 68 gacoB (2 4aca B Heaento), B 11 kimacce — 68 gacoB
(2 yaca B HezeIIO).

[Ipennaraemsiii B mporpamMme mo (hU3uKe NepeueHb JTA00PATOPHBIX U MPAKTUYECKUX
paboT sBIAETCS PEKOMEHJIOBAHHBIM, YUUTENb JIETAeT BbIOOP MpOBEeHUs 1ab0paTOpPHBIX
paboT U OMBITOB C YUETOM MHAUBUIYAIBHBIX OCOOCHHOCTEN 00yYarOIINXCS.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mpupone. HayuHble mMeTOABI NO3HAHUSA OKPYIKAOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLIMI COOTBETCTBHUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBKeHHE. OTHOCHUTEIIBHOCTh MEXAHHMYECKOI'O JIBIDKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHEWHOEe IBrkeHue. I 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  nBmkeHHWe. J[BUKEHUWE  MaTepualibHOM TOYKHA IO
OKPYXHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIJioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY IyTAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBeii  3akoH  Herotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectu. llepBas kocMmudeckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU rase.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbXKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux aedopMamnuu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITYJbCa Telld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE IBMKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedopMupoBaHHONW — mpyxuHbl.  [loTeHnumanpHas  SHepruss Teida  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[ToreHuuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. [uddysus. Xapakrtep IBUKEHHS U
B3aUMOJICMCTBUSL YacCTUI] BelIeCTBA. MoJeNIu CTPOEHUS Ta30B, XKUJIKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIIOTHash TeMmIiepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW SHEPrud TEIUJIOBOrO JBWXKEHUA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHHE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnsle padbonul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEeHHsISI 3HEprus TEPMOJIMHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEII0Th Npu TEIUIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBeie  mamuHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT MoiIe3H0Tro
nerictBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTO
JNENUCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OmBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbId map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHue TEMI0BOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIaBJICHUSI KPUCTALTMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKHA U IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hanpsok€HHOCTH 3yieKTpuyeckoro mois. IIpuHiun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoémkocTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COMPOTUBJICHUE BEILECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, aJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHibl TOKa U HaIIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO YJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbonul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue 251eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHMONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, SIKCIIEPUMEHT, MOJIEITUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, JHUHEWHAss QyHKIuS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YKCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenune yueoHoro npeamera «duznka» Ha ypoBHE CpeAaHEro oOuiero odpazoBaHus (0a30BbI YPOBEHb) JOJIAKHO
00eCIeYnTh JOCTHKEHUE CIEYIONUX JINYHOCTHBIX, METAPEIMETHBIX U MIPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOrO mpeameTa «Du3nka» JOHKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
OoOy4JarommMxcss PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEM TMO3WLIMENH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUCHTAIIMM, TMO3UTHUBHBIX BHYTPEHHHMX YOEXKICHHH, COOTBETCTBYIOUIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITAa M OIbITa JEITEbHOCTH B MPOLIECCEe peain3allid OCHOBHBIX HAMpaBIICHUN
BOCIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3HUIIMH 00YYaroIerocss Kak akTUBHOTO W OTBETCTBEHHOTO WiEHA POCCHICKOTO
00I1IeCTBA;

MPUHATHE TPATUIMOHHBIX 00IIEUETIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTh B HWHTEpecax TpaxIAaHCKOro OOIIecTBa, Yy4acTBOBAaTh B
caMOyTIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3allnu;

yMEHHUE B3aUMOJIEWCTBOBATH C COIMATIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIILHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON MICHTUIHOCTH, TATPHOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCUMCKUX YUYEHBIX B 00JacTh (QUBUKH U
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO ITOBEICHMUS;



CIIOCOOHOCTh OIICHWBATh CHUTYyaIlMI0O ¥ TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHUEHTHPYSICh Ha MOpalIbHO-
HPABCTBEHHBIE HOPMBI ¥ IICHHOCTH, B TOM YHCJIE B JCATEIHHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMUS:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3InuHbIM chepaM mpodecCHOHATBHON NEITeIHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOW M TEXHHUKOM,
yMEHHUE COBEPIIAaTh OCO3HAHHBIN BHIOOP OymyIieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KH3HEHHBIC TIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1aCTH (PU3UKU HA IPOTSHXKEHUU BCEH JKU3HU;

6) IK0JI0rnYecKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTH FKOJIOTHUECKON KyJIbTYpPbl, OCO3HAHHE TJI00ATFHOTO XapaKTepa SKOJIOTUIECKUX MPOoOIeM;

TJIAHUPOBAHKE M OCYIIECTBIICHUE JCUCTBUI B OKPYIKAIOIIEH CpeJie Ha OCHOBE 3HAHMSI 1€ yCTOMYNBOTO Pa3BUTHS
YeJI0BEUYECTBA;

paciMpeHue OnbITa AeITeILHOCTH IKOJIOTUYECKON HAITPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DH3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSL:

chOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHE IIEHHOCTH HAYyYHOU JeATEIHbHOCTH, TOTOBHOCTH B MPOIIECCEe U3YUEHUS (PU3UKHU OCYIIECTBISATH MPOSKTHYIO
Y MICCIIEI0BATEBCKYIO ICATEILHOCTh WHANBHUIYIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe JeHCTBUS

ba3oBble Jiornueckue JaeiicTBus:
CaMOCTOSITEILHO (hOPMYJIUPOBAThH U aKTyallM3UPOBaTh MPoOJIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
ONPEJICIISTh LEIU JICATEIILHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMaTPUBAEMBIX (PU3NUECKUX SBIICHUSIX;



pa3palaTrbiBaTh IJIaH PEIICHHUS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIMXCS MaTepUANIbHBIX M HEeMaTepHalbHBIX
peECypCoB;

BHOCUTh KOPPEKTHUBBI B JEATCIBHOCTb, OIICHUBAaTh COOTBETCTBHUE PE3YJbTAaTOB IIEJISIM, OILICHUBATh PHCKHU
TOCJICJICTBUM NCATEIIBHOCTH;

KOOPJAVUHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYAJbHOTO W KOMOWHHPOBAHHOTO
B3aUMOICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA .

BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU IMMOHITHSAMU U METOIaMH (PU3UIECKON HAYKH;

BJIaJIETh HaBBIKAMHU YUeOHO-UCCIIEI0BATEILCKOM U MPOEKTHON NEeATeIbHOCTH B 00J1acTH (DU3UKHU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelieHus 3aad  (U3UYECKOro COJEpkKaHUs, MPUMEHEHUIO
Pa3IUYHBIX METOJOB MO3HAHMS;

BJIQJICTh BHJAMHU JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €r0 HWHTEpPIpEeTallid, IpPeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYaIIUSIX, B TOM YHCJIE TIPU CO3/IJaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3HKH,

BBISIBJISITh IPUUUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pelICHUs], HaXOAUTh
apryMEeHTBI JIsl JOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJIU3MPOBATh TOJYYEHHbIC B XOJI€ PEIICHUS 3aJa4d PE3yJbTaThl, KPUTUYECKH OIIEHUBATH UX JOCTOBEPHOCT,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIC 3aJa4Ml B 0Opa3OBaTEIbHOMN JEATEIHLHOCTH, B TOM YHCIIC NMPU HU3YUYCHHUH
bus3uKy;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTUUECKYIO 00JIACTh )KU3HEICSITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEH, NTPEIJIaraTh OpUrMHAIBHbBIC MMOJIXObI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIYCKAIOIINE AIbTEPHATUBHbBIC PEIICHUS.

Pabora c nundopmanmueii:



BJIAJICTh HaBBIKAMM IOJIyYCHUsS WHGPOpMAIUU (PHU3UYECKOTO COJICP)KaHUSA M3 WCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITEITLHO OCYIIECTBIISATh MOKMCK, aHAJIN3, CHCTEMATU3aAIUI0 U WHTEPIPETAIIUI0 HHPOPMAITUK PA3INIHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

OLIEHHUBATh JOCTOBEPHOCTh MH(DOPMAIIHH;

UCIIOJB30BaTh CpeACTBAa HMHGOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIOJCHHEM TpPEeOOBaHWM SPrOHOMHUKH, TEXHUKHA O€30I1aCHOCTH,
TUTHEHBI, PECYPCOCOCPEKESHHMSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOM OE30MMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYCCKOTO COJCPIKAHWSA B Pa3IUYHBIX (opMaTax C ydEéTOM Ha3HA4YCHHWS WHOOpPMANHUU |
IIEJICBOM ayIUTOPHHU, BEIOMpAs ONTUMAIbHYIO (DOPMY IIPESACTABICHHS M BU3yaIH3allHH.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE T1elHCTBHS:

OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JACATEIHHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYAIMi U CMSTYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHTHOW W WHINBHIYaTIbHOU PaOOTHI;

BBEIOMPATh TEMATUKY ¥ METOJIbI COBMECTHBIX JACHCTBUHN C yUETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA
KOJUIEKTHUBA;

NPUHUMATH eI COBMECTHOM JEeSATEIIbHOCTH, OPTaHM30BBIBATH M KOOPAWHUPOBATH NEUCTBUS MO €€ MOCTHKEHUIO:
COCTaBIIATh TUIAH JIEWCTBHM, pACIpeAesiaTh PO ¢ YYETOM MHEHUH yYaCTHHKOB, OOCYXIaTh pe3yjbTaThl COBMECTHOMU
padoTHhI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa U KaXJOr0 yYaCTHHKAa KOMaHJIbI B OOIIMN pe3ynbTaT MO pa3pabOTaHHBIM
KPUTEPHUSM;

IpeiaraTh HOBBIC ITPOCKTHI, OIICHUBATh UJICH C MIO3UITUH HOBU3HBI, OPUTHHAIBHOCTH, TIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE TOBEJICHUE B Pa3IUYHBIX CHUTYyalMsIX, MNPOSBISATH TBOPYECTBO U
BOOOpaxeHue, OBITh HHUITHATHBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe JeHCTBUSA



Camoopranuzanus:

CaMOCTOSITENTFHO OCYIIECTBIIATh MO3HABATENIbHYIO AEATEIBHOCTh B 00JIaCTH (PU3UKM U ACTPOHOMUH, BBISBISTH
po0IeMbl, CTaBUTh U (HOPMYIIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATENILHO COCTABJISITH IUTAH PEIICHUS Pacu€THBIX M KaYyeCTBEHHBIX 3aJay, MJIaH BBIMOJHEHUS MPAKTHUYECKOU
paboThI C YYETOM UMEIOUINXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH YYEOHOI0 MpeAMeETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEILICHHE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO AIPYIUIMU B 00JacTH (PU3MKU, MOCTOSHHO TMOBBIIATH CBOWU
00pa3oBaTeIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLJIEeKT:

JIaBaTh OIICHKY HOBBIM CHUTYAaIlMsiIM, BHOCHUTh KOPPEKTUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
HESIM;

BJIAJE€Th HABBIKAMU IIO3HABATENHbHON pe(IIEKCMM KaK OCO3HAHUS COBEPINAEMbIX JEUCTBUM M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI peIeKCUU JIJIsl OLIEHKU CUTYallld, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS 110 UX CHUYKEHUIO;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX P aHAIIM3€ PE3yIbTaTOB JESITEIbHOCTH;

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M ApTYMEHTHI JPYTHX NIPU aHAIN3€ PE3YJIbTaTOB ACATEIHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYrHMX HA OIIHOKH.

B npouecce qocTrKeHHs TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpaMMBI 10 (PU3UKE 711 YPOBHS CPETHETO OOIIETo
o0pa3oBaHus y 0O0YyYaIOIINXCS COBEPIICHCTBYETCS AMOLMOHATBHBIM UHTEIUIEKT, MPEe/oiaralouii chopMIUpPOBaHHOCTS:

CaMOCO3HaHMS, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHUE, BUAETh HaIpaBICHUS
pa3BUTHUSL COOCTBEHHOM AMOIMOHAIBHOM Cepbl, OBITh YBEPEHHBIM B ceOe;



CaMOpPETYJIUPOBAHUS, BKIIKOYAIOUIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE,
CIIOCOOHOCTh aJIANITUPOBATHCS K AMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBJISITh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LEIU U YCIIEXy, ONTUMHU3M, UHULIMATUBHOCTb,
YMEHUE JEUCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEM;

AMIIATUM, BKJIIOYAIONIEH CIOCOOHOCTh TOHUMATh HSMOIIMOHAIBHOE COCTOSIHHE JPYTUX, YUYUTHIBaThb €ro IpHu
OCYILIECTBJICHUU OOIIIEHUS, CHOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHMUIO;

COIIMAIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHHUS C JAPYTUMH JIFOJbMHU, 3a00TUTHCH,
MIPOSIBJISITh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce TnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXKaTh
c(hOpMUPOBAHHOCTH Y 00YUaAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpPaxX posib U MeCTO (GU3UKHU B (DOPMUPOBAHUM COBPEMEHHON HAYYHOW KapTHUHBI MHUpa, B
Pa3BUTUU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUN, B TPAKTUYECKOMN AEATEIIbHOCTHU JIIOAEH;

YUYHUTBIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (GU3MUECKUX MOJIeNiel: MaTepualibHas TOUKa, MHEpIMaibHasl cUcTeMa
oTcuéta, abCOJMIOTHO TBEPJOE TEIO0, MACAIBHBIN Ta3, MOJEIN CTPOSHHUS Ta30B, KUJIKOCTEH WU TBEPABIX TEJ, TOYCUHBIN
ANIEKTPUUYECKUH 3apsi]i IPU pElIeHUU (PU3NUECKUX 3a]1ay;

pacnio3HaBaTh (U3UYECKUE SBJICHUS (TIPOIECCHI) U OOBIACHITH WX HAa OCHOBE 3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHS BEUIECTBA U JJIEKTPOJAMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJUHEIHOE
JBIDKEHHUE, CBOOOIHOE MAJICHUE TeJ, IBUKEHUE 110 OKPYKHOCTH, HHEPIUS, B3auMoielcTBre Tel, 1uddy3us, 6poyHOBCKOE
JBIKEHUE, CTPOCHHE >KUIKOCTEH M TBEPABIX TeJl, U3MEHEHHEe OOBhEMa TeNl MPU HarpeBaHUU (OXJAXKICHHH), TEILIOBOE
paBHOBECHE, HCIAPEHHUE, KOHACHCAILMS, IUIABJICHHWE, KPUCTAUIM3alus, KUIECHHE, BIIAXKHOCTb BO3/1yXa, IOBBIIICHUE
JIaBJICHUA Tra3a MPHU €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBSI3b MEXKAY IMapaMeTpaMH COCTOSHUS rasa B M30Ipoleccax,
AIEKTPU3ALMS TEJI, B3AUMOJCHUCTBUE 3aPAJIOB;

ONKCHIBATh MEXAHUYECKOE [BIKEHHE, HMCIOJb3Yys (U3MYECKHME BEIMYMHBI: KOOpJWHATA, IyTh, MEepeMeIeHHE,
CKOpPOCTbh, YCKOPEHHUE, Macca Tella, CUJIa, UMIYJIbC Tejla, KHHETUYECKasi YHEPIrusl, MOTECHIIMAIbHAS SHEPTHS, MEXaHUYEeCKas



paboTa, MeXaHUYeCcKass MOIIHOCTh; MPU ONMUCAHUU MPABUILHO TPAKTOBATh (PU3MUECKHUN CMBICI HCITOJIB3yEMbIX BEITUUMH,
uX OOO3HAYCHUS W €IUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONINE MAHHYIO (U3UYECKYI0 BEIWYUHY C JAPYyTHMH
BEITMYMHAMU;

ONKCHIBATh U3YUYEHHBIC TETJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIIONB3YS (PU3NYECKUE BEIUUUHBI: JIaBJICHUE
rasa, TeMIiepaTypa, CpeaHssl KMHETHYECKass SHEPTHsI XaOTUYECKOTO JIBFDKCHHSI MOJICKYJI, CPETHEKBAIpaTHIHAs] CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS JHEpTus, padoTa ra3a, KOd()PHUIMEHT MONE3HOTO IEUCTBUS TEIIOBOTO
JBUTATEISI; MPU OMHCAHWUU TIPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICIT HCIOJB3YEMBIX BEIHYMH, UX OOO3HAYCHHS H
€IMHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIONINE JAaHHYIO (DM3UYECKYIO BEJTUYUHY C APYTUMH BEIHYNHAM;

ONKCHIBATh HM3YUYCHHBIE DJICKTPUUYECKHUE CBOWCTBA BEIIECTBA W DJICKTPUUYECKUE SABJICHHS (TPOIECCHI), UCIOIb3YS
bu3nueckrue BEIUMYMHBL BJICKTPUUYECKUN 3apsll, AJIEKTPUUECKOE IM0Je, HANPSKEHHOCTh TMOJIA, IMOTEHIUAJ, pPa3HOCTb
MOTCHITMAJIOB; TIPH ONMUCAHWUHU TIPABWJIBHO TPAKTOBAaTh (DHM3WYECKUN CMBICI MCIOJIB3YEMbBIX BEIIMYWH, UX O003HAUCHUS H
CIMHUIIBL; YKA3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUHUHY C APYTUMH BEIIMUYNHAMU;

aHAIM3UPOBATh (PU3UUECKUE TTPOLIECCHI U SBIICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI M IPUHIIUIIBL: 3aKOH BCEMUPHOTO
tarorenusi, |, 11 u |1l 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXAHMYECKOW SHEPTrUM, 3aKOH COXPAHEHMSI HUMITYJIbCa,
NPUHITUI CYTICPIIO3UIIMKA CHJI, TIPUHITUIT PaBHOMPABUS WHEPIIUAIBHBIX CHUCTEM OTCUETa, MOJICKYJISIPHO-KHHETHUYECKYIO
TEOPHUIO CTPOCHUS BEIIECTBA, TA30BhIC 3aKOHBI, CBA3b CPEIHEH KWHETUYCCKON DHEPTUU TEIIOBOTO JIBIKCHHSI MOJIEKYJ C
abCOIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJIUHAMHKH, 3aKOH COXPAaHEHHUS AJICKTPUUECKOTro 3apsja, 3akoH Kyrona,
Py 3TOM Pa3NMYaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHHWE U YCIOBHUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC MPUHIIMIBI IEUCTBHS MAIlMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX
0€30MacHOr0 UCIIOIL30BAHMS B TIOBCETHEBHOM JKU3HHU;

BEITIOJTHATHh 3KCIIEPUMEHTHI 110 WCCIICNOBAHUIO (DM3MYECKUX SIBJICHUN M TPOIECCOB C WCIIONB30BAHUEM MPSMBIX H
KOCBEHHBIX M3MEpPEHUM, MPU ATOM (POPMYIHPOBATh MpoOIeMy/3aadyy U THIOTE3y Y4eOHOTrO SKCIEpUMEHTa, cOOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOTO0 000PY10BaHMUS, POBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBJIATH MPSMbIC M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIMYHH, TIPH 3TOM BBIOMPATh ONTUMAJIBHBIA CITOCOO
WU3MEPCHHUS U UCTIOIH30BaTh U3BECTHBIC METO I OIICHKH IMOTPEITHOCTEH H3MEPEHUH;



UCCJIEI0BATh 3aBUCUMOCTH MEXIY (PU3NYECKMMH BETUYMHAMHU C MCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH, NMPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3YIbTAThl MOTYUYEHHON 3aBUCUMOCTH (DU3UUECKUX BEIMYUH B BUJE TaOIHIl U
rpauKoOB, JeJaTh BBIBOJbI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

coOoaTh npaBuja O€30MACHOTO TpyJa IpPU HPOBEACHUM HUCCIEJOBAaHMM B paMKax ydeOHOro 3KCIEPHMEHTA,
y4eOHO-UCCIIEIOBATENbCKOM W MPOEKTHOM JIEATEbHOCTH C  HUCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB H
71a00paTOpHOTO 000PYAOBAHUS,

pemarh pacy€THbIC 3a/1a4u C SIBHO 33JJaHHON (PM3HUYECKOW MOJENbIO, UCIOJb3Ys (PU3NYECKHE 3aKOHBI U MPUHIUIIBI,
Ha OCHOBE aHaJM3a YCIOBHUS 33Jaud BBIOMPATH (PU3UYECKYIO MOJIEJb, BBIICIATH (PU3NUYECKUE BEIUMUMHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pEelIeHUs, MPOBOAUTHh Pacu€Thl U OLEHUBATh PEAJbHOCTh IOJYYEHHOIO 3HA4Y€HUs (PU3HUYECKOI
BEJINYMHBL;

pemaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEYMBYIO LETIOYKY PACCYKICHHUM C OMOPOM Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

UCIIOJb30BaTh IPU pPEIICHWU Y4eOHBIX 3a/Jad COBpPEMEHHble HH(GOPMAIMOHHBIE TEXHOJOIMM I TIOHUCKa,
CTPYKTYpUPOBaHHUS, UHTEPIPETALUNA U MPEICTaBICHHUs] Y4eOHOM M Hay4yHO-TOMYJIIpHOW HMH(OpPMALMU, MOJYYEHHOU H3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaIuio;

OPUBOJUTH TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBICHEHHE
IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B NMOBCEIHEBHOM XU3HU JUIsl o0OecniedyeHuss O€30IacHOCTU IpHU
oOpalieHu ¢ MNpudbopaMM U TEXHUYECKHMHU YCTPOMCTBAMHM, MJII COXPAHEHUsS 3/0pOBbS U COOJIOACHHUS HOPM
DKOJIOTMYECKOT0 TIOBEICHUSI B OKPYXKAIOILEH CPeneE;

paboTaTh B IPYIIE C BBHITOJIHEHUEM Pa3IUYHBIX COLUMAIBHBIX POJIEH, IUIaHUPOBATh padOTy TPyIIbl, PAllMOHAIBHO
pacnpenensaTe 00s13aHHOCTH M IUIAHUPOBATh AESATENbHOCTh B HECTAaHAAPTHBIX CUTyalUsX, aJI€KBaTHO OLICHHBATh BKJIA[
Ka)KJIOT0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMAaTPUBAEMOM IPOOJIEMBI.
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Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBbI TEPMOTHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK

@da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Utoro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTosAHHBIM 3JIEKTPUYECKUI TOK. TOKH B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso00.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
®u3uka — Hayka O PUpOJE.
Hayunsie MGTZ bl HOEH:HI/M 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>Kalollero Mupa
Ponb 1 mecTo ¢usuku B
(hOopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JII0ICH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsAMONIMHENHOE 1 bu6muoreka [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSMOIUHENHOE 1 bubnuotexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe najieHue. Y CKopeHue 1 bubnmnoreka [JOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHME MaTepHAIbHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
IIpuHauun otHocuTenbHOCTH ["anumes. 1 bu6nuoreka [JOK
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WNHepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

Macca tena. Cuina. [Tpunuun

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK

o CYTEPTOSHIHN CHIL. BTOpOHfaKOH https://m.edsoo.ru/ffOc3be8
Herotona s MaTepuaibHOU TOUKU

10 Tpetnii 3axkoH HproToHa nis bu6muorexa [IOK
MAaTepHATBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTo TsAroreHus. Cuna

11 TsKecTu. IlepBas kocmudeckas bubmmorexa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoaddunueHt tpenus.

13 Cuna ZngOTHBHeI?H(i:I pu I[BI/IfKeHI/II/I bubmmorexa [JOK

https://m.edsoo0.ru/ff0c3f76
TeJa B KUIAKOCTH WIIH ra3e
IlocTynarensHOE U BpallaTeIbHOE

14 JBIDKEHUE a0COTIOTHO TBEPIOTO Tea. bubmnoreka [JOK
MowmeHnT cuisl. [Tnedo cunsl. Yenosus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEIIA
NMnynbsc MaTepualbHON TOUYKH,

15 CHUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE IBUKEHHE
PaboTa 1 MOLITHOCTH CHJIBI.

16 Kunernueckast sHeprusi MarepuaibHON bubnmorexa [JOK
Touku. Teopema 00 UBMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [TorennmanbHast SHEPTHAL. bu6mmorexa [IOK
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20
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24

[TorennuanbHast SHEPTHS YIIPYTO
nehOpMUPOBAHHOM MTPYKUHBI.
[ToTeHumanbHast SHEPrHs Teaa BOIU3U
MIOBEPXHOCTU 3€MJIU

[loTeHumanbHbIe U HETIOTEHIIMATIbHBIE
cuiibl. CBsi3b paboTHI
HEMOTEHIUATBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOW IHEPTUH CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUH

JlaGoparopHas pabota
«HccnenoBanue cBI3M pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPTUU
TeJa Ha MIPUMEPE PACTSIHKCHUS
PE3MHOBOTO KTyTa

KonTponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKEY

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHUYECKOU Teopuu. bpoyHoBckoe
neuxkenne. uddys3us

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIeCTBA.
Mopenu cTpoeHust ra30B, )KUIKOCTEN
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BeniectBa. [locrosHHas ABoraapo

TeruoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. Illkana remneparyp

https://m.edsoo.ru/ff0c461a

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

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

but6mmoreka [{IOK
https://m.edsoo.ru/ffOc4dc2
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Henscus

WUneanpnerii raz B MKT. OcHOBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMneparypa Kak Mepa

26 CpeaHEN KUHETUYECKON SHEPIUU bubnmnorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona

27 3axoH JlanpTona. ['a30BEIC 3aKOHBI
JlabopaTtopnas pabota

98 «MccnenoBanue 3aBUCUMOCTH MEXAY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOTO raza»

29 N3omporieccrl B HieanbHOM Ta3e U uX bubnnoreka [JOK
rpaduveckoe mpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 criocoObI e€ n3menenust. Konnuectso bubnmoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPrHsl OJJHOATOMHOIO UEALHOTO
rasa

bu6mmorexa [IOK

31 Brget erutonepeiain https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTh BEILIECTBA.

32 KonuuecTBo TemioTsl npu brbmmorexa [OK

. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHelii mpoiecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmorexa [JOK
MPUMEHEHHE K U30IPOLEecCam https://m.edsoo.ru/ff0c5efc

34 HeobparumocThb mporieccoB B bubnmnorexa [JOK
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npupoae. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicteus u KII/ Ternmooi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/
37 DKOJIOTHUECKHE TPOOIIEMBI
TEIUIOHEPTeTUKHI
38 O6o0maromuii ypok « MosieKyspHast bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmiorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI
40 [TapooOpa3oBaHue U KOHIEHCAITH. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3/ayXxa. HaceleHHbIH Bubmmorexa LIOK
AYE3. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammmueckue u
42 amop(HbIC Tena. AHU3OTPOTIHS bubmmoreka [JOK
CBOWCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
KkpucTaiibl. COBpeMEHHbIE MaTepHaIb
[1naBneHue U KpUCTATUTH3AIIHSL.
43 VY aenbHas TETUTOTA IJIABICHHS bubmmorexa LIOK
A ' https://m.edso0.ru/ff0c6708
CyOmumanys
bubmuoreka [JOK
44 b 6
PABHCHHE TEMIOBOTO Dasanca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tell. DIEKTPUIECKUI bubnmnorexa [JOK

3apsan. I[Ba BUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ffOc6bcc
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3apsAa10B

[IpoBOIHMKH, TUAIEKTPUKH U

bu6mmorexa [IOK

46 IIOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumogeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN dIIEKTPUUESCKUN buGnnorexa [IOK
Yy ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Harpsx€HHOCTB 2JIEKTpUYECKOTrO
48 nons. [Ipunnun cynepno3uuuu bubnmnorexa [JOK
ANEKTPUUYECKUX TTosei. JInaum https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
PaGota cuit aeKTpoCTaTuYeCcKOro
49 nond. ITorennuan. Pa3zHocts bubnnorexa [IOK
’ ' https://m.edso0.ru/ff0c6f00
IIOTEHI[MAJIOB
I[IpoBOAHUKH U JUDJIEKTPUKH B
50 3J'IpeKT 0CTaTUYECKOM 1'[01:.:'[6 bubnmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JlmdnekTpuueckasi IPOHUIIAEMOCTh
but6mmoreka [JOK
51 OnexkrpoéMKocTh. KonaeHcaro
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUsl 3apsHKEHHOTO bubmmorexa ITOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlaboparopnas padota "U3mepeHue
ANIEKTPOEMKOCTH KOHAEeHcaTopa'
[IpuHIIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAIIEHOTO

amrmapara, CTpyHHOT O IIpuHTEepa.
DNeKTpOoCTaTUIECKas 3aIInTa.
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56

57

58

3azeMIIeHHe AIEeKTPOprUOOpOB

DIEeKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma J1st
y4acTKa IEenu

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTUHCHUE
MPOBOIHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenraHHOTO COCMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jlxoymsa-Jlenua

3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
3ambikanue. JlJabopatopHas padora
«3mepenune IJIC uCTOUHHUKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHUS

but6mmoreka [{IOK

0.5 https://m.edso0.ru/ff0c74f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmnoreka [JOK

0.5 https://m.edsoo.ru/ffOc7ae0

59

OneKxTpoHHas NPOBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COIPOTHBIICHUS METAJIOB OT
temrepatypbl. CBEpXIIPOBOIMMOCTh

60

DNEKTPUYECKHU TOK B BaKyyMe.
CBOIiCcTBa JIEKTPOHHBIX MTyYKOB

61

ITonynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMeECHast MpoBoAUMOCTh. CBOMCTBA
p—~n-nepexona. [lomynpoBogHUKOBBIE
puOopbI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEKTPUYECKUI TOK B pacTBOpaX U

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bu6nuoreka IIOK
DNEeKTpOIUTUYECKAs] AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIIn3
ONEeKTpUYECKUI TOK B rasax.

63 CaMoCTOSITeIIbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSATENbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bu6muoreka [{IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o006maromuit ypok 1 bubnuotexa [JOK
«DNEeKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onekrpocraruka. [locrosHHBIN 1 bu6mmorexa [IOK
3JeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

67 PesepBHblii ypok. KonTposbHas 1 bu6muoreka [IOK
pabora 1o Teme "DIeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PezepHblil ypok. O0o0maronuii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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