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HOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpaMMa MOJHOCTBIO COOTBETCTBYeT denepaqbHOMY roCylapCTBEHHOMY

00pa3oBaTeIbHOMY CTaHAAPTY U COCTaBJIEHA Ha OCHOBe DenepabHON MPOrpaMMbl OCHOBHOTO
oOmero oOpa3oBaHusi, (QeaepadbHOr0 IMEpedHs YYEOHUKOB, PEKOMEHJIOBAHHBIX WIH

AOMYHMICHHBIX K HCIIOJIB30BAHHIO B 06p330BaT€J'IBHOM npouecce B 06pa3OBaT€HBHBIX

YUPEKIAECHUAX

1.

®denepanbHbiil 3akoH «O0 00pazoBanuu B Poccutickoit deneparuu» ot 29.12.2012
Ne273- @3

®denepanabHOr0 TrOCYJAPCTBEHHOTO CTaHJapTa OCHOBHOTO oOOHIero oOpa3oBaHus,
YTBEPKACHHOTO TMpUKa3zoM MuHucTepcTBa 00pa3oBaHuss W Hayku Poccuiickoit
deneparuu ot 17.12.2010 Ne1897

Canurtapubix npaBun  CIT  2.4.3648-20  «CaHUTapHO-3TUAEMHUOJIOTUUECKUE
TpeOOBaHUsI K OpTraHU3aIUsM BOCHUTAHUS U OOYUEHHS, OTAbIXa M O3J0POBIICHHS
JeTel U MOJIOJICKUY», YTBEPKICHHBIX IMOCTAHOBIEHUEM [ JTaBHOTO TOCY/apCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®enepanuu ot 28.09.2020 Neo 28 (mamee — CII
2.4.3648-20); caHUTApHBIX MPABUI U HOPM .

CanlluH 1.2.3685-21 «'uruennyeckue HOPMaATHBBI M TpeOOBaHUS K OOECHECYCHHUIO
Oe3omacHoCT U (Wau) O0e3BPEAHOCTH IS 4esioBeKa (haKTOPOB Cpeibl 3 OOUTaHUY,
YTBEPKJIEHHBIX MTOCTAaHOBJIEHHEM [ JTaBHOTO TOCYIapCTBEHHOTO CAHUTAPHOIO Bpaya.
IIpuka3z MunuctepctBa npocBemienuss Poccuiickoit @enepauun ot 22.03.2021 .
Ne 115 "OO6 yrBepxaenun Ilopsimka opraHu3zaniMd W OCYIIECTBICHUS
oOpa3oBaTebHON  JEATEIBHOCTH 1O  OCHOBHBIM  001€00pa3oBaTelIbHBIM
nporpamMmaM - o0Opa3oBaTeNbHBIM MpPOrpaMMaM HadajJbHOT'O OOIIEro, OCHOBHOTO
ob1iero u cpeaHero oobmero obpazopanus"

[Mpuka3z Ne 858 21.09.2022 r. «0OO6 yrBepxkaeHUU GeaepalbHOTO TEpEeUHs
y4eOHUKOB, JOMYIICHHBIX K HCIOJB30BAHUIO TPU peau3allid UMEIOIINUX
rOCY/IapCTBEHHYIO aKKPEAUTAIINIO0 00pa30BaTEIbHBIX TPOTPAMM.

3akona KbP «O6 oOpazoBanum» ot 24.04.2014 r. Ne23-P3 «O6 obpa3zoBanuu (c
n3MeHenusamu ot 17.04.2017r.)

[Ipukaz MuHHUCTEpCTBA MPOCBEIICHUSI, HAYKH U Mo Aenam Mononaexu Ne 370 ot
18.05.2023 r. «OO0 yrBepxaeHun PenepanbHOl 00pa30BATENBHON MHPOrpaMMBbI
OCHOBHOT'0 00111eT0 00pa30BaHUs»

[Iporpamma no ¢usnuke 0a30BOro ypoBHS Ha YPOBHE CpeaHero oduiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJOXEHUW M TPeOOBaHWIA K pPe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenpHOM mporpammel, mnpeacTaBieHHbx B PI'OC COO, a Takxke ¢ ydérom
dbenepanpHON paboyelt MporpaMMbl BOCHHUTAHUS W KOHIICTIIUM TMPEMOJIaBaHUs YIEOHOTO
npeamera «®Puszuka» B oOpa3oBaTeldbHbIX oOpraHuzanuax Poccuiickoii  ®deneparuuy,
peanu3yIoIX OCHOBHBIE 00pa30BaTEbHbIEC MPOrPAMMEBI.



CopepxaHue mporpaMMbl MO (U3HMKE HANpaBieHO Ha (POPMUPOBAHHME E€CTECTBEHHO-
Hay4HOU KapTuHbI Mupa odOyyaromuxcs 10—11 knaccoB npu o0yueHnnun ux (usnke Ha 0a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnoaxoaa. Ilporpamma mno ¢usuke
cootBercTBYeT TpeboBaHusiM PI'OC COO Kk IIaHHPYyEMbIM JHYHOCTHBIM, MPEIMETHBIM U
MeETalpeMETHBIM pe3yibTaTaM OOYy4eHHMsI, a TAaKK€ YUUTHIBAET HEOOXOAUMOCTh peasln3aliu
MEXIPEIMETHBIX CBs3€il (DU3UKU C €CTECTBEHHO-HAYYHbIMU Y4eOHbIMU NpeaMeramu. B Hel
OTPEJIENSIIOTCS OCHOBHBIE 11€JIM U3y4eHUs (PU3UKU Ha YPOBHE CPEIHEr0 oOLIero oopa3oBaHus,
IUIAaHUPYEMBIE PEe3yNbTaThl OCBOCHMSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpeMETHHIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3rKe BKIIOYAET:

e INIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKU Ha 0A30BOM YPOBHE, B TOM UHUCJIE

IpeIMETHBIE Pe3yIbTaThI 110 TOJaM 00YyUEeHUS;

e cojiepkaHue yueOHoro npeaMera «Ou3nkay 1no rogaMm oOy4eHHs.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAaX MPUPOJBI, BHICTYNAas B KauecTBE
y4eOHOro TmpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUWA 00
okpyxatomeM mupe. LkonpHBIM Kypc (QU3MKH — CHUCTEMOOOpPa3yrOMIMA JIsl €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (hU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U
SBJICHUHN, HW3y4aeMbIX XHUMHEH, Owuosorueil, ¢uzudyeckon reorpadueii M acTpPOHOMUEH.
Hcnonb3oBaHue W aKTHUBHOE NPUMEHEHHE (U3MYECKHX 3HAHHWM OINpeieNseT Xapakrep u
pa3BHUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPreTUKH, TPaHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIyYeHHUsT HOBBIX MaTEpHalOB C 3aJaHHBIMU CBOMCTBaMH M Apyrux. M3yudenue ¢uzuku
BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOW KApTUHBI MHpa
oOydaromuxcs, B (GOpMHUPOBAHUE YMEHUN MPUMEHSATh HAY4YHBIH METOJ TO3HAHUS IPHU
BBIMIOJTHEHUU UMHU YU4E€OHBIX UCCIIE0BAHUM.

B ocHOBY kypca ¢u3MKH IJI YPOBHS CpPEIHETO OOIIero oOpa30BaHMS TOJOXKEH Psia
uzeH, KOTOpble MOYXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJICPXKUT MaTepual U3 BCEX pa3/esioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM,
TaK ¥ COBPEMEHHOHN (hU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (PU3UKH OOBEIUHEH
BOKpYT (Qu3nyeckux Tteopuid. Begymmm B Kypce siBisieTcss GOpMUpPOBAHUE TIPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanus NpeanosiaracT UCIOJIb30BaHUE T'YMaHUTapHOTO
noteHuana (U3NYECKOM HayKd, OCMBICICHHME CBS3M pPa3BUTUS (U3UKH C pa3BUTHEM
o0miecTBa, a TakKe€ C MHMPOBO33PEHUECKUMH, HPABCTBEHHBIMH M JIKOJIOTUYECKUMHU
mpoOiaemMamu.

Hoes npuknaonou wnanpasiennocmu. Kypc Gusmky mpenmonaraetT 3HAKOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKUX W TEXHOJIOTMYECKUX MPUI0KEHHH W3YYEHHBIX TEOpPHM M
3aKOHOB.

Hoes »skonocusayuu peanusyercs IMOCPEACTBOM BBEIECHHS 3JIEMEHTOB COAECpP)KaHUsA,
MOCBSILIEHHBIX 3KOJOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKA M  TEXHOJOTMH, a  Takke  OOCyXKIeHUs  mpoOjieM  paldOHaJIbHOIO
MPUPOAOIIOIB30BAHUSA U SKOJIOTHYECKON 0€30MacHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMHU Kypca (DU3MKH Ha YPOBHE CpPEAHEro OO0IIero oOpa3oBaHUs
ABIIAIOTCS (u3nueckue Teopuu ((popMupoBaHHE MNPEACTABICHUN O CTPYKTYpE MOCTPOECHHS
¢usndeckoid Teopuu, poiud (QyHAAMEHTAIBHBIX 3aKOHOB M TMPUHIIUIIOB B COBPEMEHHBIX
MIPEACTABICHUAX O MPUPOJIE, TPAHULIAX MPUMEHUMOCTU TEOPUM, JIJISi OMHCAHUS €CTECTBEHHO-
HAyYHBIX SBJICHHUH U MPOLIECCOB).

CHcTeMHO-/1eSITeIbHOCTHBIN MOAX0/ B Kypce GU3HKHU pean3yeTcs MPEX/Ie BCEro 3a CUET
OpraHu3aluy HKCIEPUMEHTAIbHOU JesTeabHoCcTH oOywatouiuxcs. [ns 0a3oBoro ypoBHA
Kypca (U3MKH — 3TO HCIOJb30BAaHUE CHUCTEMbl (POHTANBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JaOOpaTOPHBIX pabOT, KOTOpbIE B MpOrpaMMme Mo (Gpu3nke oObeIMHEHbI B
oOLIMI CINHUCOK YYEHUYECKUX IMPAKTHUYECKUX paboT. BelieneHue B yKa3aHHOM IE€pedHE
71a60paTOPHBIX padOT, MPOBOJUMBIX ISl KOHTPOJISL U OLIEHKH, OCYIECTBISETCS yYaCTHUKAMHU
o0pa3oBaTeIbHOrO TMpollecca HMCXOAS W3 OCOOEHHOCTEM IUIAHMPOBAHUS M OCHAICHMS
kabunera @usuku. [lpu sTOoM oOOecneunBaeTcs OBIAJleHHE OOYYAIOIIMMUCS YMEHUSIMHU
IPOBOAUTH KOCBEHHBIE H3MEPEHUS, MCCIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH U
MIOCTaHOBKY ONBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHUE yAENAETCA PEIICHUIO PACUETHRIX U Ka4yeCTBEHHBIX 3a1a4. [Ipu sTom
JUIsE pacdy€THBIX 3a/ady TPUOPUTETOM SIBJISIOTCS 3aJaddl C SBHO 3aJlaHHOM (pU3NYECKON
MOJIEJIBIO, TTO3BOJISIONINE MPUMEHATh U3YUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszerna Kypca, TaKk U MHTETpUpYsS 3HAHUS U3 pa3HbIX pasfesoB. /(s KayecTBEHHBIX 3a/au
OPUOPUTETOM SIBIISIIOTCS 3a/laHMsi Ha OOBACHEHHE NPOTEKaHWS (PU3NYECKUX SBICHUN WU
IPOIIECCOB B OKPY>KAIOIIEH KU3HH, TpeOyromue BpiOopa HU3NUECKON MOJETN ISl CUTYallUH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum c tpeboBanusimu PI'OC COO k wMaTepuasbHO-TEXHUYECKOMY
obecrieueHnIo0 ydeOHOro mpoiiecca 0a3oBBIM YpOBeHb Kypca (DM3UKH Ha YPOBHE CpETHEro
oOmrero oOpa3oBaHuUs JOJDKEH M3Y4aThCsA B YCIOBUSX MPEIMETHOrO KaOWHeTa (PU3UKH WA B
YCIOBUSAX WHTETPUPOBAHHOTO KaOWMHETa TPEIMETOB ECTECTBEHHO-HAYyYHOTO IMKiIa. B
kabuHeTe (U3MKU JOJDKHO OBITh HE0oOXoauMoe JadopaTopHOe OO0OpyAOBaHUE IS
BHITIOJTHEHUS YKa3aHHBIX B MporpaMMe MO (U3MKE YYCHHMUECKHX MPAKTHYECKUX paboT u
JIEMOHCTPALlMOHHOE 000PYI0BaHHUE.

JIeMOHCTpallMOHHOE 000py/nOoBaHUE (POPMUPYETCSI B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAJIFHOM JOCTATOYHOCTH U 00€CTIeunBaeT MOCTAHOBKY MEPEUYNCICHHBIX B ITPOTrpaMMe 110
bu3MKe KIIOYEBBIX JIEMOHCTpAIMNA JUIsl MCCIEIOBAHUS W3Y4YaeMbIX SIBJICHUN W TPOIECCOB,
OAMIIUPUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUHN.

JlabopatopHoe 00OpyaOBaHUE ISl YICHHYECKUX MPAKTUICCKUX padoT popMUpYyETCS B
BUJIC TEMATHYECKHX KOMIIJIEKTOB M OOECIEYMBACTCS B Pacy€Te OJHOTO KOMIUJIEKTa Ha JIBYX
oOyuatonuxcs. TeMaTudeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBAaHUS JIOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJICKCHOM HCITOJIb30BAHUW aHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUC MU(PPOBHIX TAOOPATOPHIA.

OCHOBHBIMH 1LIEJIIMU U3YUY€HUS GU3UKU B 00111eM 00pa30BaHUU SIBJISIOTCS



e pOopMHUpPOBAHUE HHTEpPECA M CTPEMJICHHS OOYYarOUIMXCA K HAaydYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

epa3BUTHE TMPEACTABICHUM O HAYYHOM METOJIe To3HaHHs U (GOPMUPOBAHUE
HCCIIEIOBATEIBbCKOTO OTHOLICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e hOpMUPOBAHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHUS! OCHOB CTPOCHHUS
Matepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

e hopMUpPOBAHUE YMEHUN OOBSCHSITH SIBJICHUS C UCTIOJIH30BaHUEM (PU3UYECKUX 3HAHUU U
Hay4YHBIX JOKa3aTeJIbCTB;

e hopMHUpPOBAHUE TPEACTABICHUN O PO (PUBHMKHU JJIsI Pa3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTkeHue 3TUX Liened obecreurBaeTcsl pelieHueM CIEAYIOIUX 3ajJad B Ipoliecce

U3y4eHHs Kypca (PU3MKHU Ha YpOBHE CpeHEro o01ero 0opa3oBaHus:

e MPUOOPETEHNE CUCTEMBI 3HAHUK 00 OOIMX (PUBMUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUSIX, BKIIOYAsT MEXaHHKY, MOJEKYJISApHYIO (U3UKY, DICKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY M DJIEMEHTHI aCTPODU3UKY;

e popMHUpOBaHUE YMEHUN TNPUMEHSATh TEOPETUUYECKHE 3HAHUS [JIs1 OOBICHEHUS
bu3uYecKUX SBICHUN B TPUPOJIEC U JJIsi TPUHATUS TMPAKTUYECKUX PEIICHUA B
TTOBCETHEBHOM JKU3HU;

¢ OCBOCHHE CIOCOOOB pelIeHUs! pa3MYHBIX 3a/Jad C SBHO 3aJaHHOW (U3HUECKOU
MOJIENIbIO, 3aJa4y, MOJPA3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (PU3NUECKOU
MOJIEJIH, aICKBATHOW YCJIOBUSM 3a7a4H;

e IOHUMaHUE (PU3UYECKUX OCHOB W TPUHIIUIOB JIEUCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MTPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

e OBJIQZICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHMPOBAHUS M TPOBENCHUS (HU3MUECKUX
DKCIIEPUMEHTOB, aHajduW3a ¢  UHTEpHpeTanud HHPOPMAIMH,  OINPEACICHUS
JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;

e CO3JIAaHHUE YCIIOBUW IS PA3BUTHS YMEHUU MPOCKTHO-UCCIEN0BATEIBCKON, TBOPUECKOM
NEeATEIbHOCTH.

[Ipennaraemsiii B mporpamMMe 1o (U3MKe MepedeHb JIA0OPATOPHBIX M MPAKTHYECKUX
paboT SBISETCS PEKOMEHIAOBAHHBIM, YUYUTENb J€JaeT BBHIOOP MPOBENCHUS TaOOPaTOPHBIX
paboT U OMBITOB C YYETOM MHIUBHIYATBHBIX OCOOEHHOCTEH 00yUYatomuXCsl.

COJAEP XAHME OBYUYEHMUS

Paznen 1. ®u3nka 1 MeTOAbI HAYYHOT 0 ITO3HAHMS
®usuka — Hayka o npupoae. Hayunsle mMeToapl mO3HaHUSA OKpYyKarowmero mupa. Pomnb
HKCIIEPUMEHTA U TEOPUH B MIPOIIECCE MMO3HAHUS MPUPOIBI. IKCTIEPUMEHT B (PU3HKE.
MopenupoBanue (pu3ndecKux sBICHUN U mpoiieccoB. Hayunble runote3bl. Guznueckue
3aKOHBI ¥ TeopuU. ['paHuIbl NPUMEHUMOCTU PU3NUECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUS.
Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAyYHOW KapTHUHBI MHUpa, B
MPAKTUYECKOMN NEATENBHOCTHU JIIOAEH.



Jlemoncmpayuu
AHanorobie U IU(PPOBLIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBLIOTEPHBIE TATUYNKHU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABmKeHHE. OTHOCHTENBHOCTh MEXaHMYECKOro JBHkeHHs. Cucrema
orcy€ra. TpaeKkTopus.

[lepemeriienne, CKOpPOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE
MAaTepUaIbHONW TOUYKHU, UX MPOEKIIMUA HA OCH CUCTEMBbI KoopAuHAT. CII0KEHHUE NMEPEMELICHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsSIMOJUHENHHOE aABUkeHue. ['paduku 3aBuCMMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIYTH U IEPEMEIIICHUS MATEPUATIBHON TOUKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOIHOTO MaeHUSI.

KpuBonuneitnoe nBukeHue. JIBMXKEHHE MAaTEpUaIbHOW TOYKH 110 OKPYXKHOCTH C
MOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJOBasg CKOPOCTb, JIMHEWHas ckopocTh. llepuon u
gacToTa oOparnieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CHIHAOMETP, ABUKECHUE
CHapSJI0B, IICTIHBIE U PEMEHHBIC TIEPEAYH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEeHHOM ITPOCTPAHCTBE.

HaGmonenue nBuxeHus tena, OpOoIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOTHOTO MaIeHHUS.

Hamnpapiienre CKOpocTH Y ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBaHne  COOTHONIIEHUS ~ MEXKIY ~ IyTSIMH, MNPONUACHHBIMU  TEJIOM  3a
MOCJIEIOBATENIbHBIE PABHBIE IMPOMEKYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JIBHDKEHUU C
HA4YaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne nBUKEHHS MIapyKa B BA3KOW )KUIKOCTH.

N3yuenne nBuxkeHuUs Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipuamun otHocutenbHOCTH ['amunes. IlepBwiii 3akoH HproTona. HHepuunanbHbIe
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpunHuun cynepno3unuu cuil. Btopoii 3akon HerloToHa npins
MaTepuaabHOW TOYKHU. TpeTuid 3akoH HproTOHa 111 MatepuanbHbIX TOUEK.

3akoH BcemupHoro Tsarorenus. Cuina tspkecTd. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenune. Bunbl TpeHust (mokos, ckoyibkeHus, kauenus). Cuna tpeHusi. Cyxoe TpeHUE.
Cunia TpeHus CKOJbXEHUA H cwia TpeHuss nokos. Koaddumuent tpenus. Cuia
COIIPOTHUBIICHUS NIPU IBUKCHUU TEJA B )KUIKOCTH WJIH Tas3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABUKEHUE a0COJIFOTHO TBEPIOTO Tela.



MOMEHT Cuiabl OTHOCHUTEIIBHO OCH BpamieHusa. Ilmedo cunbl. YcimoBusi paBHOBECHS
TBEPAOIO TEA.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHHE: MOAUIUIIHUKY, JIBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBneHne uHepUUH.

CpaBHeHME MACC B3aUMOJICMCTBYIOLINX TEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecoMmocTts. Bec Tena npu yCKOpEHHOM MOIBEME U TTAICHUM.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasrie, oT ux AedopMaIuH.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbc MatepuanbHOW TOYKH (T€Ja), CUCTEMBl MaT€pUaJIbHBIX TOYEK. MIMIyJIbC CUIIBI
Y U3BMEHEHNE UMITYJIbCa TeJla. 3aKOH COXPAHEHUsI UMITYyJIbca. PeakTUBHOE IBUKEHHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckasi sHeprusi matepuaibHOi TOUkU. Teopema 00 M3MEHEHMM KMHETHYECKOMN
SHEPIUHU.

[TorennnanpHas o»Heprus. IloTeHimanbHass d2HEprus yrnpyro aeGopMHUpPOBAHHOU
npyxuHbl. [loTeHIIManbHAs YHEPTUs Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHnuanbHbple U HEMOTEHIIMATbHBIE CHIIBL. CBsI3b PaOOThl HEMOTEHIIMATBHBIX CHUJ C
U3MEHEHUEM MEXAHUYECKOW SHEPruU CHCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIUHU.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHruueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN
MACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamoprusie pabomol

N3ydeHne aOCOMIOTHO HEYNPYroro yjapa ¢ MHOMOIIBIO JIBYX OJMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.

UccnenoBanue cBsi3M pabOThl CHJIbI C M3MEHEHHMEM MEXaHWUYECKOW 3HEepruu Teja Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.



Paszpnen 3. Mouieky/sipHasi pPU3HKA M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSIDHO-KMHETHYECKOM TEOPUM M HX  OIBITHOE
o0ocHoBanue. bpoyHoBckoe asmxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJEHCTBUS
yacTHll BewecTBa. MoJenu CTpOEHHs Tra3oB, >KMIKOCTEH U TBEPABIX Tl U OOBSICHEHUE
CBOIWCTB BEILIECTBA HAa OCHOBE ATUX Mojenei. Macca u pasmepbl Monekyid. KomamuectBo
BemiectBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lkana remneparyp Lienscus.

Mopens uaeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYISIPHO-KMHETHYECKOM TEOPHUH
UJeanbHOro Ta3a. AOCOJIOTHAsE TeMmIlepaTypa Kak Mepa CpelHEed KHHETUYECKOM SHEpruu
TEIJIOBOTO JBWXKeHUs dvactul rasza. Illkama temmnepatyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpasuenue Menneneera—Knaneitpona. 3akon lanerona. M30mpoiecchl B U€AIBHOM Trase ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. ['paduyeckoe NpeCTaBIE€HUE H30IMPOILIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnpIThI, J1OKa3bIBAIONIME JHUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MOJIEKYI
OpraHUYECKUX COCTUHEHU .

OnbiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita HTepHa.

OMBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAsi IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OMnBIThL, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UII€ATIBHOTO Ia3a, U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEpeHUN 00bEéMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEW.

NccnenoBanne 3aBUCUMMOCTH MEXKIY apaMeTpaMU COCTOSIHUS Pa3pEeKEHHOI0 rasa.

Tema 2. Ochogbt mepmooOuHaAMUKU

TepMoauHamuueckass cucteMa. BHYTpeHHssI SHEPTUS TEPMOJWHAMUYECKON CHUCTEMBI U
cocoOsl €€ wu3MeHeHus. KommdectBo TemoTel U pabota. BHyTpeHHsAs sHeprus
OJTHOATOMHOI'0 HJEalbHOr0 rasa. Buael Temonepenayv: TEIUIONPOBOJHOCTh, KOHBEKIIUS,
U3JIy4eHue. Y eapHas TeINI0EMKOCTh BemecTBa. Koan4ecTBO TEIIOTH TP TEIIoNepeaaye.

[Tonsitue o6 amamabatHoMm mporecce. llepBolit 3akoH TepMmoauHaMuKku. [IpuMeneHue
MEePBOr0 3aKOHAa TEPMOJWHAMUKHU K H3omporeccaMm. ['padudeckas uHTEprnperanus padOThI
rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs mpolieccoB B PUPO/IE.

Tennoseie MamuHbl. [[puHUIKIBL JeHCTBUS TEMIOBBIX MalluH. [IpeoOpa3zoBanus sHepruu
B TETUIOBHIX MammHaX. KoddduimeHT moiae3noro aectsus ternoBor mammabl. [ukn Kapao
1 ero Ko3((PUIMEHT MONE3HOT0 ACHCTBUSA. DKOJOrHUECKHE MPOOJIEMbI TEIUIOIHEPTETUKH.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIAUIIUOHED.



Jlemoncmpayuu

N3meHeHre BHYTPEHHEH SHEpPruM Teja MPU COBEPIIEHUU pabOThI: BBUIET MPOOKH W3
OYTBUIKM MOJ| JACMCTBHEM C)KATOro BO3]lyXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpAIIUS).

W3MmeHeHne BHYTpEHHEN SHEPruu (TeMnepaTypsl) Tela Mpu TEIIonepeaaye.

OnpIT 110 a11a0aTHOMY PACUIUPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, JBUTATEIN BHYTPEHHETO CTOPAaHUs, PEAKTUBHOIO JIBUTATEJ.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeujecmea. Pazoevle nepexool

[TapooOpazoBanue u KoHueHcarusi. Mcnapenue wu  kumneHue. AOCOMOTHasT W
OTHOCHUTENIbHAsl  BJI@XHOCTh  BO3Ayxa. HacelmeHHbli  map.  YjaenbHas — TeioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tépnoe Tteno. Kpucramiuueckue u amopdHble Tena. AHHU30TPONHUS CBOWCTB
KpuctamioB. JKunkue kpuctawisl. CoBpeMeHHbIE MaTepuansl. [1aBienne n KpucTaaanu3anus.
VY nenbHas temnoTa miuasnenus. Cyonumariusi.

VYpaBHeHHUE TEMIIOBOTO OanaHca.

TexHuueckne ycTpoHCTBa M TNMPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U INICUXPOMETP,

KaJIOpuUMCTp, TCXHOJIOTUN  ITOJIYUCHUA COBPCMCHHBIX  MATCPHAJIOB, B TOM YHUCJIC
HaHOMAaTCpHaJloB, © HAHOTCXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JlemoHCTpanysi KpUCTAIIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepeHre OTHOCUTEIBHOW BIAKHOCTH BO3AyXaA.

Paznen 4. JinekrpoamHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Tel. OJEKTpUuueckud 3apsn. JlBa BuIa BIEKTPUUYECKHX 3apsiiOB.
[IpoBOAHUKH, TUAEKTPUKHU U MOTYPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TouyeuHbIl 3lEKTpUYECKUH  3apsi.
Onektpuueckoe mnoje. Hanpsx€HHOCTh 3iekTpuyeckoro mnojs. IlpuHuun cynepno3uiuu
ANEKTPUYECKUX NOJIeH. JINHNK HAPS)KEHHOCTU 3JIEKTPUYECKOTO TTOJIS.

Pabora cun anexkrpocratuyeckoro mojisa. Ilotenmuan. Pa3HOCTE ITOTEHIIMANIOB.
[IpoBOJHMKM W OUBNEKTPUKH B JBJIEKTPOCTATUYECKOM  moje.  J(uamexrpuyeckas
MMPOHUILIAEMOCTb.

DnekTpoEMKOCTh. KoHaeHCaTOp. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOopA.



TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BJIEKTPOCKOIL, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allliTa, 3a3€MJICHUE IEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBATILHBIN
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TEIL.

[TpoBOHMKH B AIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJJIGKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIaAu IUJIACTHH,
PacCTOSIHUA MEXY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenne 3nekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxku ¢ paznuunwix cpedax

DJIEKTPUUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA. ICTOUHUKH TOKa.
Cuna Toka. ITocTOsITHHBIN TOK.

Hanpsixenne. 3akon Oma it ydyacTka Lenu.

DIEeKTpUUECcKoe CONPOTHBIICHUE. VY nenvHoE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaILIEIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE COINPOTUBJIECHHWE MCTOYHHUKA TOKA. 3akoH Oma
JUTSL TIOJTHOU (3aMKHYTOM) 2JIEKTpUUecKoi 1enu. KopoTkoe 3aMbIkaHue.

DONEKTpOHHAsT MPOBOJAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTHUBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUU TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MYYKOB.

[MonynmpoBoguuku. CoOCTBEHHass W TPUMECHAs MPOBOJAMMOCTH IMOJYIIPOBOHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciiiaBax >JIEKTPOIUTOB. DIEKTPOIUTHUYECKAs
JCCOLMAIUSI. DIECKTPOJIN3.

OnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIH W HECAMOCTOATENbHBIA pa3psi.
Monnus. [1na3zma.

TexHnueckue YCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIEPMETP, BOJBTMETD,
peocTaT, HUCTOYHHMKHA TOKA, DJIEKTpOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTEIbHbIE
mpuoOOpPHl, TEPMOMETP CONMPOTUBIICHUS, BAaKyyMHBIA ITHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN THO/I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenue Cuitbl TOKa U HapsiKEHUS.

3aBUCUMOCTb COIPOTUBIICHUSI UWJIWHJIPUYECKUX NPOBOAHUKOB OT JJIMHBI, TLIONIAAN
MOIIEPEYHOr0 CEYEHHS U MaTepHuaa.

CmenranHoe COeqMHEHUE MMPOBOIHUKOB.



[IpssMoe m3MepeHue dIeKTpoABWKYIIEN cuibl. KOpOTKOE 3aMBIKaHHME TaJbBaHHMYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMEaHHOIO COEUHEHNS PE3UCTOPOB.

N3Mepenne DIEKTPOABMIKYILIEH CUJIbl MCTOYHHMKA TOKAa W €r0  BHYTPEHHETO
COIIPOTUBIICHUS.

Habmronenue anexrponusa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mpeamera «Pusnka» Ha ypoOBHE cCpeaHEro ooOmiero oOpa3oBaHUA
(6a30BBIIl  YypOBEHb) JIODKHO OOECTHEYHTh JOCTHKEHHE CIICAYIOMHUX JIMYHOCTHBIX,
METarpeIMETHBIX U IPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIC pe3yNIbTaThl OCBOCHUSI yueOHOro mpeamera «DPu3nKa» JTOKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromMXcs PYKOBOACTBOBATHCS  CHOPMHUPOBAHHOM
BHYTPEHHEH TO3MUIMENH JIMYHOCTHU, CHUCTEMON IIEHHOCTHBIX OpPHMEHTALMM, MO3UTUBHBIX
BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IEHHOCTSIM POCCHICKOTO
o011iecTBa, paclIupEeHUe KU3HEHHOTO OIBITa M OIbITA JACATEILHOCTH B MPOIIECCe pPeaTru3aliu
OCHOBHBIX HalpaBJICHUIN BOCIMTATEIbHOM AEATEIHLHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOM TMO3UIHUM OOydYaromerocsi Kak aKTHBHOTO H
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

MPUHATAE TPAAUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKHUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIHOCTh B MHTEPECaX T'PaKJAHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEILHON OpraHU3aIiH;

YMEHHME B3aUMOJECHCTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIMAMA 1 Ha3HAYCHUECM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€STEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOopMHUPOBAHHOCTH POCCUUCKOMN TPaKIaHCKON UACHTUIHOCTH, TATPUOTH3MA,

LIEHHOCTHOE OTHOLICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, IJOCTMIXKECHHUSIM POCCUHUCKHX
y4€HBIX B 001aCTH (PU3UKHU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MOBECHNUS,



CIIOCOOHOCTH OIICHUBATh CHTYAIIMIO U MMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSIChH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI U IIEHHOCTH, B TOM YHCIIC B IEATEILHOCTH YIEHOTO;

OCO3HAHKE JIUIHOTO BKJIaJa B IOCTPOCHHUE YCTOHYUBOTO OYAYIIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIOUYas OCTETHKY HAy4YHOTO TBOPYECTRA,
npucyuero Gu3n4eckoil Hayke;

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEPEC K pas3audHbIM cdepaMm TpodheCCHOHATBLHON JCATCIBHOCTH, B TOM YHCIC
CBS3aHHBIM C (U3MKOM W TEXHUKOH, yMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oymyiei
npodeccuu u peaan30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PUBHKU Ha
NPOTSHKEHUN BCCH KU3HH;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhl, OCO3HAaHHWE TJIOOAIBHOTO XapaKTepa
AKOJIOTHYECKHUX MPOOIIeM;

IUTAHUPOBAHNE W OCYIICCTBIICHHE JICHCTBHIA B OKPYXKAIOIICH Cpelic Ha OCHOBE 3HAHUS
L[EJIEW YCTOWYHUBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacIIMpeHHE OIbITa JICATCIIBHOCTH OSKOJOTHYECKOH HAIMPaBICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOI'0 TO3HAHUS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHHUE IIEHHOCTH HAyYHOU JIeITEIbHOCTH, TOTOBHOCTH B MPOIECcCe U3yUYCHHS (DU3UKHU
OCYIIECTBIIATH MPOCKTHYIO U HCCIIEIOBATEIIBCKYIO ICSITEIPHOCTh MHANBUIYATIBHO U B TPYIIIIC.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBU:
CaMOCTOSITEILHO (OPMYJHUPOBATh W aKTYalM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEICIIATh eI ICATECIbHOCTH, 3aaBaTh MapaMETPhbl U KPUTEPUH UX JOCTHKEHHUS;
BBISBIIAITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B pacCMaTpUBaeMbIX (HU3UICCKHUX
SIBJICHUSAX;
pa3pabarbiBaTh IUIAH peImICHWs TpoOJeMbl ¢ y4E€TOM aHanmW3a HMEIOIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM,
OLICHUBATh PUCKU TMOCIIECACTBUH JICATEIILHOCTH;
KOOPJMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBUAX PEaIbHOr0, BUPTYIBHOTO U
KOMOWMHHUPOBAHHOT'O B3aUMOICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe ucciieoBaTe/IbCKHe JeiiCTBUSA.



BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBHIMU TOHATHIMHU M METOJaMU (DU3UICCKOUN
HAyKU;

BJIa/ICTh HaBBIKAMHU y4eOHO-MCCIEA0BATEIBCKON W MPOCKTHON ACSITENFHOCTH B OOJIACTH
¢u3nKH, COCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIHHOMY IOMCKY METOJOB PEIICHUS
3a7a4 (PU3NIECKOro Co/IepKaHusl, MPUMEHEHHUIO Pa3InIHBIX METOI0B TIO3HAHMS,

BIAJCTh BHJAMH JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPECTAIINH,
peoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMUHBIX yYEOHBIX CHTYaIlUsAX, B TOM YHCIIC TIPU
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISBIISITh TPUYMHHO-CJICJACTBECHHBIC CBSI3M W aKTyaJU3UpOBaTh 3aJady, BBIABUTATH
TUMoTe3y e€ pelieHus, HaXOAUTh apryMEHTHI IS JTOKa3aTelIbCTBA CBOWX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTESPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE pCUICHUS 3aJaud PE3yJIbTaThl, KPUTHYCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTHh U (POPMYJIHPOBATH COOCTBEHHBIC 33aJa4d B 00pa30BaTEIbHON NEATEIBHOCTH, B
TOM YHCJIC TIPU N3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHUBATh PUOOPETEHHBIN OIIBIT;

yMETb TIEPEHOCUTH 3HAHMS 110 PU3MKE B MPAKTUIECKYIO 00JIACTh KU3HEIEATEIBHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTMHAIBHBIC TIOJIXO/IbI U PEIICHHUS,

CTaBUTH POOJIEMBI U 33/1a4H, IOMyCKAIOU[ME aTbTEePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMU MOJIYYeHHsS] UHPOopMauu GU3NUECKOTO COAECPHKAHUS U3 UICTOUYHUKOB
pPa3HbIX THIIOB, CAMOCTOSITENIBHO OCYILECTBIATh TIOUCK, AaHAIW3, CUCTEMATHU3alUI0 U
UHTEPIIpETAIMI0O UHPOPMAIIUU PA3IUUYHBIX BUAOB U (POPM IpeICTaBICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTaHM3AIMOHHBIX 3a/ad C COOIOJCHUEM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€301IaCHOCTH, TUTHUEHBI, peCypcocOepeKeHus, MPaBOBBIX
U ATUYECKUX HOPM, HOpM HH(POPMAITMOHHON 0€30MMacHOCTH;

co3daBaTh TEKCTHl (PU3UYECKOTO COJEp)KaHUA B pa3TUYHBIX (opmaTax ¢ y4ETOM
Ha3HAueHUs WHPOPMAIMU ¥ IIEJIEBOW ayJUTOPUHU, BBIOUpAs ONTUMAIbHYIO GopMy
MIPE/ICTAaBIICHUS U BU3yalIU3aIlHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHNE HAa YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIHHOCTH;
pacrmo3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHL;
Pa3BEPHYTO W JIOTUYHO M3JIAraThb CBOKD TOYKY 3PEHHUSI C HUCIOJIBb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U UHAUBUIYAIbHON paOOThI;
BBIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JNEUCTBUHN C Y4€TOM OOIIKUX MHTEPECOB U
BO3MOXHOCTEHN KaXJI0r0 WieHa KOJUICKTHUBA;



IIPUHUMATh LE€JIU COBMECTHOM JEATCIBHOCTH, OpPraHU30BbIBATH U KOOPAUHHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHMIO: COCTABJIATH IUIAH JAECUCTBUM, PACHPEHECIATh POJU C YYETOM
MHEHUI yYaCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOW PabOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U Ka)KJJOr0 YYaCTHUKA KOMaH/Ibl B OOLIUI pe3yabTaT
10 pa3pabOTaAHHBIM KPUTEPHUSIM;

Ipejaratb HOBBIE IIPOEKTHI, OLICHUBATH UJEHU C NO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIUYHBIX CUTyaLUsX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh UHUITUATUBHBIM.

PeryjasiTuBHbIE YyHUBepCcaJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESATEIBHOCTh B o0OJacTh (U3UKHU U
ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEILHO COCTABJIATH IUIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX 3a7ad, IJIaH
BBITIOJIHCHUSI TPAKTHUYECKOM paboThl ¢ Y4ETOM HUMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANIOYTCHUN;
JaBaTh OLICHKY HOBBIM CUTYalIUsIM;
pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUIH;
JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 32
peLIeHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CIocoOCTBOBaTh (POPMUPOBAHHIO U TMPOSBICHUIO DJPYAUIMH B 00JacTU (PUBHKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, SMOIMOHAJILHbI HHTEJJIEKT:
JlaBaTh OLCHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;
BJAJIETh HABBIKAMM TIO3HABATENHbHON pedieKcHur Kak OCO3HAHUS COBEPIIAEMbIX
JIEVUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;
MCITIOJIB30BaTh MPUEMBI PeIICKCHU ISl OLIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJU3€E PE3YIbTATOB ACATEILHOCTH,
MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJU3€E PE3YIbTATOB ACATEILHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH.
B mporiecce moCTMKEHUST JTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI MO (PU3HKe
JUIsE  YpOBHS cpefaHero oOmero oOpa3oBaHus y OOYYalOIIUXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIararomii cOopMUPOBAHHOCTD:
CaMOCO3HaHMS, BKJIIOYAIONIETO CIOCOOHOCTh TOHHMATh CBOE  OMOIMOHAIBHOE
COCTOSIHME, BHJIETh HAIpaBICHUS Pa3BUTHUSI COOCTBEHHOW SMOILIMOHAIBHOU cdepbl, ObITh
YBEpPEHHBIM B ce0e;



CaMOpEryJIMpOBaHus, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE IIPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEJIEHUE, CIHOCOOHOCTh aJalTUPOBATHCA K HAMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOLIECH CTPEMJIEHHWE K JOCTHIKEHHUIO LIEIM U YCHEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEUCTBOBATh HCXOS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHHE JIPYTHUX,
YUUTBIBaTh €ro IMpH OCYUIECTBICHUU OOIICHHs, CIHOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOUAIOIIHUX CITIOCOOHOCThH BBICTPAUBATh OTHOUIEHUS C IPYTUMU
JOJIbMU, 3a00TUTHCS, POSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K xoHiy o0yuenus B 10 kjacce npeIMeTHbIC Pe3ysIbTaThl Ha 0a30BOM yYPOBHE JIOJKHBI
oTpakaTh COPMHUPOBAHHOCTH Yy 00YYAIOITUXCS YMCHHIM:

JEMOHCTPUPOBATh HA MPUMEpax PoJib U MeCTO (GU3MKU B (DOPMHUPOBAHUH COBPEMEHHOMN
HAyYHOW KapTHHBI MUPA, B Pa3BUTUH COBPEMCHHOW TEXHHKHU M TEXHOJIOTH, B TIPAKTUYCCKOM
JESITeTLHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI MPUMEHCHHS W3YYCHHBIX (PU3NYECKUX MOJCIICH: MaTepHabHAs
TOYKa, WHEpIHAJIbHAs CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE TENO, WACANBHBINA Ta3, MOJCIH
CTPOCHHS Ta30B, KUIAKOCTEH U TBEPIBIX TEJ, TOYCUHBIA AIEKTPUICCKUI 3apsl IPH PEIICHUU
du3ndecKux 3anad;

pacmno3HaBaTh (pU3MYECKHe SIBICHUS (IIPOIECChI) U OOBSACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KHHETUIECKOW TEOPHUM CTPOCHUS BEIIECTBA U DJICKTPOJIHMHAMHKH:
paBHOMEpPHOE W PaBHOYCKOPEHHOE MPSMOJIUHEHHOE NBIKEHHE, CBOOOJHOE TMaJeHUE Tel,
JIBIDKCHHE 110 OKPYKHOCTH, HHEpIUs, B3auMojehcTtBue Tei, auddysus, OpOyHOBCKOE
IBW)KCHUE, CTPOCHUE KHIKOCTEH M TBEPIBIX Tel, M3MEHEHHE 00BEMa Tel MpU HarpeBaHWUU
(oxmakIeHuu),  TEIUIOBOE  paBHOBECHE,  WCIApEHWE,  KOHJICHCAIMs,  IUIaBIICHUE,
KPUCTaJUIM3AIMsI, KUIICHHWE, BIIAXXHOCTh BO3]yXa, NOBBIINICHHE [ABJICHHUS Ta3a IpPU €ro
HAarpEeBaHWHM B 3aKPBITOM COCYZAE, CBSI3b MEXKIy IapaMeTpaMH COCTOSHHS Tra3za B
M30IpoIIeccax, EKTPU3AIIHS Tell, B3aUMOICUCTBHE 3apsI/IOB;

OMMKCHIBATh MEXaHWUYECKOE JBMIKEHUE, UCIIONB3Ys (DU3MYECKUE BETUYMHBI: KOOPAMHATA,
MyTh, TIEpPEMEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJIbC Tella, KHHETUYeCKas
DHEPrUs, MOTCHIMAIbHAS JHEPrusi, MEXaHWueckass paboTa, MeXaHWYecKas MOIIHOCTb; IMpHU
OMMHMCAHWH TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICT HCIOIB3YEMbIX BEIWYUH, UX
0003HAaUEHUSI W EIWHUIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO
BEITUYHMHY C IPYTUMH BEIHYNHAMH,

OMHCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN WM TEIUIOBBIC SBICHHS, HWCIOJB3YS
¢uznueckre BENWYWHBI: JABJICHWE Tas3a, TEMIeparypa, CPEHHsS KUHETHYECKas HDHEPrus
Xa0TUYECKOTO JIBIDKCHHSI MOJICKYJ, CPEIHEKBAJApAaTUYHAS CKOPOCTh MOJICEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSISI Y)HEprusi, pabora ra3a, KodQPHUIIMEHT MOJIE3HOTO JTEUCTBUS TEIIIOBOTO
JBUTATEIS, TPU ONMUCAHWW TMPABUIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HCIOJB3yEeMbIX



BEJIMYMH, HUX OOO3HAYECHHS] M E€IUHULBI, HAXOAUTh (POPMYIbI, CBSA3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIMYUHY C IPYTUMHU BETMUMHAM;

ONMCHIBATh U3YUYEHHBIC AIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE SIBICHUS
(mporiecchl), UCTONB3Ys PU3MUECKUE BETUYUHBI: SJIEKTPUUECKUHN 3apsil, JIIEKTPUUECKOE MOJIE,
HaIpsDKEHHOCTh TOJI, NOTEHUMAJ, Pa3HOCTb NOTEHUMAJIOB;, INPH OMNMCAHWUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCHOJb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS U €IMHMUIIbL;
yKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUMYMHY C JAPYTHMMHU
BEJIMYMHAMU;

aHANM3UPOBATH (PU3MUECKHUE IMPOLECCHl U SBICHUS, UCHONB3Ys (PU3NYECKHUE 3aKOHBI U
NPUHIMIBL: 3aK0H BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa, 3aKk0oH coxpaHeHus
MEXaHUYECKOW DHEpPruu, 3aKOH COXPAHEHHUS HMITYJIbCa, NPUHUMUII CYNEPIO3ULUU CUJI,
OPUHLIMIT PABHONPABUS HWHEPIUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHI0 CTPOCHMS BELIECTBA, A30BbIE 3AaKOHBI, CBS3b CPEAHEH KHHETUYECKOW HSHEPIuu
TEIUIOBOI'O  JIBMJKEHHUS  MOJIEKYJd C  aOCOJNIIOTHOM  TeMIlepaTypod, TEpBbI  3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHMS OHIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM
pa3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUYEeCKOE BBIPAKEHUE U YCIIOBUS
(rpanuIlpl, 006J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHLMUIBI JCHCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCIOBHs UX O€30MaCHOTO MCIOIb30BAHMS B TIOBCEAHEBHOM KU3HU;

BBINOJIHATD SKCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (U3NYECKUX SIBICHUH M IPOLECCOB C
UCMOJb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHMH, IpH 3TOM  (OpMyIMpoOBaTh
npobiemy/3agady M TUNOTE3y Y4YeOHOrO JKCHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEUI0KEHHOTO 000pYy10BaHUS!, IPOBOJUTH OIBIT U ()OPMYJIMPOBATH BBIBOJIBI;

OCYILECTBJISATh MPSAMbIE U KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEIUYMH, IPU ITOM
BBIOMpPATh ONTHMAaJbHBIA CHOCO0 M3MEPEHHS U HUCIOJIb30BaTh WU3BECTHBIE METONbI OLEHKU
MOTPEMTHOCTEN NU3MEPEHU

UCCIIEZIOBATh 3aBUCHUMOCTH MeEXAy (U3MYECKUMHU BEIMUYMHAMU C HCIIOJIb30BaHUEM
OpSAMBIX H3MEPEHHM, NpHU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHUPOBATH pPE3YJIbTAThI
HOJYyYEeHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYMH B BHUJIE TaOIMIl U TPapUKOB, JA€JIaTh BbIBOABI
10 pe3yJibTaTaM UCCIIEIOBAHUS;

co0moaTh MpaBWwiia 0€30IacHOro Tpyda MpHU TMPOBEIECHUU HCCIEJOBAHMA B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM M TPOEKTHOW JEATENBHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00paTOpHOro 000py10BaHUS;

pemate pacu€THbIE 3aJayd C SBHO 3aJlaHHOW (U3MYECKOH MOJENbIO, HCIOJb3Ys
¢u3nyeckne 3aKOHBI M TPHUHLMUIB, HA OCHOBE AaHalIMW3a YCJIOBUS 3aJaud BBIOMpATh
Gu3nYecKy0 MOJIeib, BbIIEIATh (PU3MUECKHUE BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€
peleHusi, MPOBOAUTh PAacU€Thl U OLICHUBATH PEANbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NUECKON
BEJINYMHBI;

pemarh KaueCTBEHHBIE 3a/1a4y: BBICTPAWBaTh JIOTHUECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
pacCyKIEHUH C ONOPON Ha U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NYECKHE SIBICHUS;

UCIIOJIB30BaTh IMPHU PEIICHHMM Y4YEOHBIX 3aJlad COBPEMEHHbIE HWH(POPMALMOHHbIE
TE€XHOJIOTUH JJI1 NIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIIPETALIMN U NPEICTaBIEHUs yueOHON 1



HAay4YHO-TIOMYISPHON HMH(OpMAINK, MOJYYEHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUUYECKHU
aHAIM3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MPUBOAUTH MPUMEPHI BKIAZa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HayKH, 00BSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIONB30BaTh TEOPETHUECKWE 3HAHUA TO (HU3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHusi 6€30MaCHOCTH MpPU OOpaIlleHuH ¢ MpUOOpaMu U TEXHHUYECKUMH yCTPOMCTBaMH,
IUIS. COXpaHEHUs 370POBhS U COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY KaOIIEH

cpene;

paboTaTh B TPYyNIE C BBHIMOJHEHUEM pPa3JIMUHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIbI, PAIIMOHAIBHO pacHpenesaTh 0053aHHOCTH U IUIAHUPOBAThH JI€ATEIbHOCTH B
HECTAaHJIAPTHBIX CUTYaIIUSIX, aJICKBAaTHO OIEHUBATh BKJIAJl KAXJAOTO U3 YYaCTHUKOB IPYMIbI B
pelIeHre paccMaTpuBaeMoil MpoOIeMBbl.

TEMATHYECKOE IINTAHUPOBAHHUE

KoaunuecTBo 4acoB

JesATe/IbHOCTh

HaumeHoBaHue DJIeKTPOHHbIE
Ne AVICIIOB 1 TeM K y4YUTEJISI C y4€TOM
/i p Beero OHTPOJIbHBIE | (UH(ppPOBHIE) paGoueii
NporpamMmsl padoThI o0pa3oBare/ibHbIE nporpaMMeI
pecypcenl BOCIIUTAHUSA
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O ITO3HAHMUSI [Tpumenenne
dusznka u HHTEPAKTUBHBIX
11 | Merom 5 Butmuorexa [JOK opm yuebHOM
' HAay4HOTO https://m.edso00.ru/7f41bf72 paboTslI -
MO3HAHUS HUHTEIJICKTYaIbHBIX,
Paznen 2. MEXAHUKA CTUMYTUPYIOTINX
bubnuoreka [JOK HO3HABATEILHYIO
2.1 K
HCMATHIE https://m.edsoo.ru/7f41bf72 MOTHBALHIO,
UTPOBBIX METO/THK,
2.2 JluHamuka bubmorexa HOK HCKyCCUH
' 12 1 https://m.eds00.ru/7f41bf72 FHCKYCCHHL,
JIQFOIIHMX
3aKOoHbI
2.3 COXpaHEHUS B Brbmaorexa ITOK BOSMOMHOCTD
' P https://m.edso00.ru/7f41bf72 IPUOOPECTHU OIBIT
MEXaHHUKE

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBEHI
MOJIEKYJIIPHO-
KHUHETUYECKOM
TEOpUU

3.1

OCHOBEBI
3.2
TEPMOTUHAMHUKHU

33 ArperatHble

COCTOSAHUA

24 1

bubnmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubnunorexa [IOK
https://m.edsoo.ru/7f41bf72

bubnunorexa [IOK
https://m.edsoo.ru/7f41bf72

BEJCHUS
KOHCTPYKTHBHOTO
JIAAJIora;
TPYIIOBOH PadOTHI,
KOTOpasi y4uT
CTPOUTh
OTHOIIICHHS U
JIeHCTBOBATH B
KOMaHJIE,
crocoOCcTByeT
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BEIIECTBA.
da3zoBrIie
MepPeXO0/Ibl

pa3BUTHIO
KPUTHYECKOIO
MBIILIJICHUS

Paznen 4. QJIEKTPOJAUHAMUKA

4.1 DnexTpocTaThKa bubmorera HOK
https://m.edso00.ru/7f41bf72
ITocTossHHBIHM 29
JEKTPUYECKUI 1
4.2 TOK. TOoKH B bubmorexa LOK
https://m.edso00.ru/7f41bf72
Pa3IMYHBIX
cpenax
PezepBHoe Bpemst 2 1
OO0111ee KOJIMYECTBO 68 4 4

4acoB [0 Mporpamme

KAJEHJIAPHO-TEMATHYECKOE IINIAHUPOBAHHUE

Jdara nzyyeHus JJIeKTPOHHBIE
Ne Tema ypoka KoimuecTBo Aomantiee | maposnie
n/n . 3alaHue oOpa3oBare/ibHbIE
oo oo pecypcsl
miany | ¢gakry

®du3uKa — HayKa o

1 npupoje. Hayunsie 1 bubnuoreka [JOK
METObI TO3HAHUI https://m.edsoo.ru/ff0c32e2
OKPY’KaIOILIero MUpa
Ponb u mecto
($hu3uKY B
hopmMupoBaHUHU

5 COBPEMEHHOM 1 bubnuoreka [JOK
Hay4YHOU KapTHUHBI https://m.edsoo.ru/ff0c33e6
MHpa, B
MPaKTUYECKOU
JEesITeNIbHOCTH JII0JIeH
Mexannueckoe
JBUKEHHUE.

THOCHUTEJILHOCTh
3 I\O/ICX;I:I/I‘{ZCKOI(“); 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c3508

TIBUKCHHUSL.
IIepemenenue,
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE

4 np;IMOHHII){eH“Hoe 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3620

JBUKEHUE

5 PaBHOyCKOpEeHHOE 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

IIPSIMOJIMHENHOE
JBHUKCHUE

https://m.edsoo.ru/ff0c372e

CB00OOIHOE TTaJICHHUE.
Yckopenue
CcBOOOIHOTO IaJICHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBosmnelinoe
JBU)KEHUE.
JBr>xenue
MAaTepUaIbHON TOUKHU
10 OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

[TpunIMI
OTHOCHUTEIILHOCTH
lNasmnes.
NHuepunanbHbie
CUCTEMBI OTCUETA.
[IepBblii 3aK0H
HeroTona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna.
[TpunaIMn
CYIIEPITO3HITUHU CHIL.
Bropou 3akon
Hrrotona mis
MaTepuaabHOW TOYKU

bu6moreka [IOK
https://m.edsoo.ru/ff0c3be8

10

Tpetun 3akoH
Hrrotona mis
MaTepuaIbHBIX TOUYEK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHPHOTO
Tarorenns. Cua
Tspkectu. [lepBas
KOCMHYeCKas
CKOPOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu.
3akoH ['yka. Bec Tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHusl.
Koaddumuent
TpeHus. Cuna
CONPOTHUBIICHHUS NIPU
JIBUKCHHUH TENa B
AKUJKOCTH WM rase

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarensHoe u
BpalaTeabHOE
JBUKEHUE
abCOIOTHO TBEPAOTO
Tena. MOMEHT CHJIBI.
[Lireuo cuiel.
VYcnoBus paBHOBeCHs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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

TBEPIOTO TeNa

15

Nmmynsc
MaTepuanbHOMU
TOYKH, CUCTEMBI
MaTepHUaIbHbIX
Touek. Mmiryibc
CUJIBL. 3aKOH
COXpaHEHUS
WMITYJIbCA.
PeaktuBHoe
JIB>)KEHUE

bubnuoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa u MoniHOCTh
cuabel. KuaeTnueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema 00
H3MEHEHUN
KHHETHYECKOW
SHEPTHH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

ITorenmmanbHas
SHEPTHS.
TloTennmansHas
SHEPTHUS YIPYTO
nehopMUPOBAHHOU
MIPY>KUHBI.
TloTennmansHas
SHEPTHUs Tesla BOIHU3U
MMOBEPXHOCTH 3EeMJIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanepHEIe U
HEITOTEeHITUAILHBIC
cuibl. CBsI3b pabOTHI
HEITOTEHITHAILHBIX
CHJI C I3MEHEHUEM
MEXaHUYECKOU
SHEPIUU CUCTEMBI
Tea. 3aKOH
COXpaHECHUS
MEXaHHUYECKON
SHEPTrUH

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

19

JIaGopatopHas
pabota
«HMccnenoBanue
CBSI3U PaOOTHI CHIIBI C
U3MEHEHHEM
MEXaHUYECKON
SHEPIuu Tela Ha

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c32e2

IIPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

Kontponsnas padora
o TemMe
«Kunemaruka.
Jlunamuka. 3aKOHbI
COXPAHCHUS B
MEXaHUKE»

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

21

OcHoBHEIC
IIOJIOXKCHUS
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOPUH.
bpoyHoBckoe
IBIDKEHUE.

Anddysnst

bubmmorexa [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABUKEHUS
¥ B3aNMOJIEHCTBHUS
JaCTHUI] BEIIECTBA.
Mopenu ctpoeHus
ra3oB, KHAKOCTEH 1
TBEPJIBIX TET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

23

Macca monekys.
KommuectBo
BEIIECTBA.
IlocTrosHHAS
ABoraapo

bu6moreka [IOK
https://m.edsoo.ru/ff0c32e2

24

Tennooe
paBHOBECHE.
Temneparypa u e
u3Mepenue. [lkana
temmeparyp Llenbcus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

25

Wneanpupiii ra3 B
MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas
TeMIeparypa Kak
Mepa CpelHen
KHHETUYECKOM
SHEPTrUH JIBKEHUS
MOJIEKYJ. YpaBHEHUE
Meunpeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbpTOHA.
["a30BBIC 3aKOHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

28

JlaGopaTopHas

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c32e2

pabota
«HccaenoBanue
3aBUCHUMOCTHU MC)KIIy
rapaMeTpamu
COCTOSHUA
pa3peKEHHOTO ra3a»

https://m.edsoo.ru/ff0c32e2

H3omporeccel B
nACaJIbHOM I'a3€ U UX

bu6mmoreka [{OK

29 rpaduygeckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Buyrpennssa sHeprus
TEPMOJIMHAMUYECKOU
CHCTEMBI ¥ CITIOCOOBI
€€ N3MEHCHUS.
30 KonudecTBo TermioTs bubmorexa HOK
https://m.edsoo.ru/ff0c5952
u padora.
Buyrpennssa sHeprus
0JTHOATOMHOTO
HJICATHHOTO Ta3a
31 Buner bu6moreka [IOK
TeIIonepe1aun https://m.edsoo.ru/ff0c5c36
VnenbHasa
TEMIOEMKOCTh
BEIIECTBA.
32 KonnuecTBo TEmIOTHI bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
MpHU TeIIonepeaaye.
AnmabaTHBIN
nporece
[TepBrlii 3ak0H
33 TEPMOJIMHAMUKHU U bubnuorexa [JOK
€ro NpUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
H3o0IpoIeccaM
Heob6parumocth
MPOIECCOB B
34 npupose. Bropoii bubnuoreka [JOK
https://m.edsoo.ru/ff0c6230
3aKOH
TEPMOJIUHAMUKHI
5 | o——"
https://m.edsoo.ru/ff0c600a
MAIIIHBI
36 Huxkn Kapno u ero bubmuoreka [JOK
KI1JI https://m.edsoo.ru/ff0c32e2
DKOJIOTHYECKHue
37 HpoGEMSI bubnuorexa [IOK
https://m.edsoo.ru/ff0c32e2
TETUIOPHEPT €TUKH
38 O6o06maromuit ypok bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

«MonexynspHas
¢u3uka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/ff0c6938

39

Kontponsnas padora
1o TeMe
«MonexynspHas
¢u3uka. OCHOBBI
TEPMO TTHAMHUKH

bubmuoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KOHICHCAIIHSL.
Hcnapenue n
KUTICHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOcotoTHas U
OTHOCHUTEIbHAS
BJIAJKHOCTh BO3AyXa.
Hacsiennsiit nap

bubmmoreka [{OK
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.
Kpucranmnmueckue n
amop(HbIe Tena.
AHnsotponus
CBOWCTB KPUCTAJIJIOB.
Kunakue KpucTasuibl.
CoBpeMeHHbIE
MaTepHabl

bu6moreka [IOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUCTaJUTH3AIIUS.
VenbHasg TEIUIOTA
IUIaBJICHHA.
CyOmumariust

bu6moreka [IOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEIUIOBOTO OanaHca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

45

DnekTpusanus Teil.
DNEeKTpUYECKUH
3apsan. JIBa Buga
ANEKTPUYECKUX
3aps/I0B

bubnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

46

[IpoBoHMKH,
JMAJIEKTPUKHU U
MOJTYITPOBOIHUKH.
3aKOH COXpaHEHMS
ANIEKTPUYECKOTO
3apsiza

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

47

B3aumoneucreue
3aps/10B. 3aKOH
Kynona. Toueunsid’
AIEKTPUYECKUU 3aps

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4

48

Hanpsx€nnocts
JJEKTPUYECKOTO
nosns. [IpuHnmn
CYIIEpIIO3UIINU
MEKTPUYECKUX
noseu. Jluauu
HaIPSKEHHOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
AIEKTPOCTATHUECKOTO
nois. ITorenmmann.
PasnocTth
IIOTCHIINAJIOB

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c6f00

50

[IpoBoaHMKY U
TMBIIEKTPUKH B
JIEKTPOCTATUYECKOM
noJe.
JmsnekTpuueckas
MIPOHUIIAEMOCTb

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTS.
Konpgencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh
MJI0CKOTO
KOHJICHCATOpA.
DHeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas
pabora "3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

54

[Tpuniun neicTBus u
MIPUMEHCHHE
KOHJICHCATOPOB,
KOITUPOBAJIHLHOTO
amnmnapara, CTpyHHOTO
MpUHTEpAa.
DneKTpocTaTHYeCcKas
3amuTa. 3a3eMIeHue
ANIEKTPONPUOOPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

55

DNEeKTPUYECKUN TOK,
YCIIOBHSI €T0
CYILECTBOBAHUSI.
IlocTOsIHHBIN TOK.
Cuna Toxa.
Hanpsxenue.
ComnpoTHuBieHHE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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3axon OMma s
ydacTka [enu

56

ITocnenoBsarennHOE,
napaiesbHoe,
CMeEIIIaHHOE
COC/IMHCHUE
IMPOBOAHHKOB.
JIaGopatopHas
pabota «13yuenune
CMEIIIaHHOTO
COCIUHCHU A
PE3UCTOPOBY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u MmoutHOCTH
AIIEKTPUYECKOTO
ToKa. 3akoH Jlxoys-
Jlenna

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma mist
MOJIHOM (3aMKHYTOI)
AIEKTPUYECKOH LIETH.
KopoTtkoe
3aMBIKaHUE.
JlabopaTopHas
pabora «M3mepenue
OJ1C ucrtouyHnka Toka
U €ro BHYTPEHHETO
COTIPOTHUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS
MPOBOJIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COIIPOTHUBJICHUS
METaJJIOB OT
TeMIEepaTypsbl.
CBepXnpoBOAUMOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

60

DNEeKTpUUECKUH TOK
B Bakyyme. CBouCTBa
AIIEKTPOHHBIX ITyYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

61

[TosmynpoBOAHUKH, KX
coOCTBEHHas
pUMecHast
MIPOBOJIUMOCTb.
CowuctBa p—Nn-
nepexoa.
[TomyrpoBOIHUKOBBIC
npubOopHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUYECKUH TOK

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c32e2
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B pacTBOpax u
pacraBax
AIIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAs
JMCCOIMALIUS.
DNeKTponan3

https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUH TOK
B Tra3ax.
CaMOCTOSITENbLHBIN U
HECaMOCTOSTCIbHBIN
pa3psa. MosHus.
IIna3ma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUYECKUE
puoOoOpsl U
YCTpPOMCTBA U UX
MIPAKTHIECKOE
MIPUMCHCHHE.
[IpaBuna TexXHUKH
0€30MacHOCTH

bubmmorexa [{OK
https://m.edsoo.ru/ff0c86fc

65

O6006maromuit ypok
«ONEKTPOIMHAMUKAY

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTtponbHas padoTa
o TeMe
«INEKTpOCTATUKA.
[TocTosiHHBIM
AIEKTPUYECKUN TOK.
Toxu B pa3nu4HbIX
cpenax»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHbIit ypok.
KontponbHas padoTa
10 TEME
"DnexkTpoauHaMuka"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIi ypoOK.
Oo6o06maromuit ypok
o temaM 10 kiacca

bubnuoreka [JOK
https://m.edsoo.ru/ffOc8f6c

OO0111€€ KOJINYECTBO YaCOB
10 IpOrpaMme

68 (2 yaca B HezeIIO)
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