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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypOBHSI HAa YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUHU U TPEOOBAHUI K pe3ysibTaram
OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOM NporpaMmsl, npenacraBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (QenepaibHOil pabodeil MporpaMMbl BOCIUTAHHS U
KOHIIEMIMM TpenoaaBaHust ydueOHoro mpenMera «Pusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoi Oenepaunu, PECATU3YIOLINX OCHOBHEIE
oOpa3oBaTreIbHbIE MPOTPaAMMBI.

ConmepkaHue TMporpaMMbl 1O (U3MKE HampaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommxcs 10-X kjaccoB npu 00y4eHun
ux Qu3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOAXO0/A.
[Iporpamma 1o ¢usuke coorBeTcTBYyeT TpeboBanusm OIOC COO «
IJIAHUPYEMBIM JIUYHOCTHBIM, NPEAMETHBIM M METANpPEAMETHBIM pPE3yJbTaTaM
OoOy4eHHsI, a TAK)KE€ YUYHUTHIBAET HEOOXOJMMOCTh pealu3aluu MEXIPEIMETHBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTamu. B Hel
OTIPEJIEIISIIOTCS OCHOBHBIC 1€MW M3yUeHUs (PU3MKH HA YPOBHE CpPEIHETO OOIIEro
o0pa3oBaHusl, IJIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTalpeIMETHbIE, TIPEIMETHBIE (Ha 0230BOM YpOBHE).

[Tporpamma no pu3uke BKIHOYAET:

e INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (hU3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOfaM 00yUYeHHUS;

e COJZIepkaHue yueOHoro nmpeamera « Pu3nkay mo rojgam oOy4eHHUs..

®du3rka Kak Hayka O HamOoJjiee OOHIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOTO Mpe/IMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMK 00 okpykatomem mupe. [lkonbHbIN Kype pu3uku — cucteMooOpa3yronuit
JUISL €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SIBJCHHM, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueid u actpoHomued. Mcmosb3oBaHME UM AKTHUBHOE
npuMeHeHue (U3MYECKMX 3HAHUM  OmpeneNnseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, ITOJIy4eHHUS] HOBBIX MAaTEpPHAIOB C 33JaHHBIMU CBOMCTBAMHM U JPYIHX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa O0y4aroluxcs, B (GOPMHUPOBAHUE YMEHHU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS [IPU BHIMOJHEHUU UMU YUEOHBIX UCCIIEIOBAHUN.

B ocHOBy Kkypca Qusmku 18 ypOBHS CpeaHero ooOmero oOpa3oBaHUs
NOJIOXKEH PpSA HMAEH, KOTOpbIE MOYHO paccMaTpUBaThb Kak IPUHLMUIIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/IesioB (PM3HUKH, BKIOYACT KakK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuan Kypca (U3UKA
oObeauHEH BOKpYr (Qusmyeckux Tteopuil. Bemymmum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIECTBE U
noJie.

Hoes eymanumapuszayuu. E€ peanuzauus NOpeAnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHATa (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3H Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOMmECTBa, a TaKXKE C MHPOBO33PCHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoes  npuknaonoii nanpaenennocmu. Kypc ¢Gu3ukum mpeamnosaraer
3HAKOMCTBO C IMIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUYECKHUX MPHUIOKESHUN
W3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcss TOCPEIACTBOM BBEJCHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAMIEHHBIX JKOJOTMUYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHMKU M TEXHOJIOTHH, a TakkKe OOCYXIEHUs
po0JIeM palMOHATBFHOTO TPUPOIOTIOIB30BAHUS M YKOJIOTHUECKONW O€30MTaCHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMH Kypca (U3WKH Ha YPOBHE CPEIHEro OOIIeTro
oOpa3oBaHus sBIstOTCA Gu3nueckue Teopuu ((popmMupoBaHHe MPEICTABICHUNA O
CTPYKTYp€ MOCTPOCHUS (PU3NYECKON TEOpuH, posikd (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX TMPEACTABJICHHWSIX O TPUPONE, TpaHHUIaX
MPUMEHUMOCTH TEOPHH, MJIS ONHCAHUS EeCTECTBCHHO-HAYYHBIX SBIICHUH W
MIPOIIECCOR).

CUCTeMHO-eSTEHbHOCTHBIN TOIX0MI B Kypce (DU3HMKHU peau3yeTcs MPEexKIe
BCEr0 3a CUET OpraHu3alliyd SKCIEPUMEHTAIBHON NEATeTbHOCTA OOYYarOIIMXCA.
Jns  Ga3oBoro ypoBHSI Kypca (U3HKA — OTO MCIOJIb30BAHUE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W JTaOOpaTOpPHBIX padoT,
KOTOpBIE B Mporpamme 1o (u3uke oOBEIUHEHBI B OOIIMI CIHUCOK YUCHHUYECKHUX
npaktudeckux pabot. [Ipu 3TOoM oOecreunBaeTcss OBIajieHHE OOYyYarOUTUMUCS
YMEHUSIMU TIPOBOJUTH KOCBEHHBIE HW3MEPEHMsI, HUCCICIOBAHUS 3aBUCUMOCTEH
(GU3MYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE MPETOKEHHBIX
THIIOTE3.

bonpiioe BHHMaHWE YIEISETCS PEIICHUIO PACUYETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM mis pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOH (PU3UYECKON MOJICITBIO, TTO3BOJISIONINE MPUMEHSTh N3yUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pa3jelia Kypca, TaK U MHTCTPUPYS 3HAHUS W3
pa3HBIX pa3ienioB. J[Is KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJIaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUN M MPOIECCOB B OKPYKAIOIICH



KU3HHU, TpeOyronue BblOOpa (U3MUECKOW MOJAENU Il CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepHalibHO-
TEXHUYECKOMY OOecmeyeHni0 y4eOHOro rmpoiecca O0a30BbI YpPOBEHb Kypca
(Gu3MKHN HAa YPOBHE CPETHETO OOIIETr0 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUAX
MPEIMETHOrO0 KaOWHeTa (PU3MKU WM B YCIOBUSX MHTETPUPOBAHHOrO KaOWHETa
NPEIMETOB  €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHere (Qu3MKUM  ecThb
HeoOxomuMoe J1labopaTopHOE OOOpYIOBAaHWE ISl BBITIOJHEHWS YKa3aHHBIX B
nporpaMmme mo (pu3MKe y4eHHYECKHX MPAKTHYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opyaoBaHUE.

JleMOHCTpalluOHHOE 000pYy/IOBaHHE C(POPMUPOBAHO B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  O0OECleuruBaeT IOCTAHOBKY
NEPEYNCIIEHHBIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JAEMOHCTPALUNA IS
UCCJIENOBAHUS  W3Y4YaeMbIX SIBJIEHMHA M  OPOLECCOB, SMIHUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pydOBaHWE JJIsi YYECHUYECKUX MPAKTUYECKUX padoT
chOpMHPOBAHO B BUJIE TEMATHUYECKUX KOMIUIEKTOB U 00ECIIEUUBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYyX oOyvaromuxcsi. Temarnueckue KOMIUIEKTbI
7a00paTOpHOTO OOOPYAOBaHUSA MOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BAHUU
aHAJIOTOBBIX W HUQPPOBBIX NPHUOOPOB, & TAKKE KOMITBIOTEPHBIX HW3MEPUTEITHHBIX
CUCTEM B BU/JIe ITU(POBOIL 1abopaTopum.

OCHOBHBIMM LIEJISIMH U3y4YeHUS (PU3UKU B 00I1IEM 00pa30BaHUM SIBISIIOTCA:

e popMUpOBaHUE WHTEpPECA M CTPEMJICHUS OOYYalolUXCs K HayYHOMY
U3YYCHUIO TIPUPOABI, PAa3BUTHE HMX HHTEIJICKTYyallbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs: OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIIbHBIX 3aKOHOB (PU3UKHU;

e popmupoBaHME yYMEHUH OOBSACHATH SBJIEHUS C  HCIOJb30BAaHUEM
bu3NUeCcKUX 3HAaHUIN 1 HAYYHBIX JTOKA3aTEIbCTB;

e popMupoBaHUE TpEACTaBICHUH O poiu (UBHKU A Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTH.

JlocTukeHne 3THX 1eneld o0ecrneunBaeTcs pelIieHUueM CIeAyIoIuX 3a/1ad B

npoluecce U3ydeHus Kypca GU3MKHU Ha YPOBHE CPEIHEro 001ero o0pa3oBaHus:

e IPUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00HMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSAX, BKIIOYAas MEXAaHUKY, MOJEKYJISIPHYIO (PU3HUKY,
AJIEKTPOINHAMUKY,



e popMUpOBaHUE YMEHUW MPUMEHSITh TEOPETUYECKHE 3HAHUS  JJId
OOBsCHCHHST (PU3WYSCKUX SBJICHUH B TPHUPOAEC W IS TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PEIICHMS PA3NIMYHBIX 337a4 C SIBHO 33JaHHOU
dusznyeckoil Monenblo, 3aJad, MOJPa3syMEBAIOIIUX CaAMOCTOSTENIbHOE
co3nanue Gu3NUecKo MOJENH, aJIeKBATHON yCIOBUSAM 3a/a4H;

e IOHMMaHUE (PUBUYECKUX OCHOB M TNPHUHIIMIIOB JEUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJIOTHYECKUX TIPOIIECCOB, X BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIAJICHUE METOAAMH CaMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEICHUS
(bu3MUEeCKUX SKCIIEPUMEHTOB, aHaJM3a M WHTEpHpeTanuu WH(opMmaiuu,
onpe/eeHHs TOCTOBEPHOCTHU MOJIYYEHHOTO PE3ybTara;

e CO3/IaHUE YCIIOBUM JUIsl Pa3BUTUS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusyuenne ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro

oOpazoBanus otBoauTcs B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO) .



COIAEPKAHUE OBYUEHUASA
10 KIIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOI'O MO3HAHMS

@dusnka — Hayka O Ipupone. HaydHple METOIBI MO3HAHUS OKPYXKAIOLIETO
mupa. Ponbp DJKCrepuMeHTa W TEOpUM B IPOLECCE IO3HAHUSA IPUPOJBI.
OKCIIepUMEHT B (pU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUW U TpoueccoB. HayuHbple runoressl.
®dusnyeckre 3aKOHbI U TEOPUM. |'paHMIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (GOpMUPOBAHWU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBble U LU(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXaHMUYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemernienue, CKOpocTh (CpelHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHUE MaTepUajbHOM TOYKH, UX MPOEKIMU HA OCH CUCTEMbI KOOPJHHAT.
Clio)keHue epeMenIeHU U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W paBHOYCKOpPEHHOE NpsIMOJIMHENHOE IBMKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NYyTH ¢ TEpPEMELICHUS
MaTepUabHONW TOYKU OT BPEMEHH.

CBoOogHOE majzieHue. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHeitHOE  IBH)KEHWE. [[BM>KEHME  MaTEepUalbHOM  TOYKH IO
OKPY>KHOCTH C TIOCTOSIHHOM TT0 MOAYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEITHAs
ckopoctsk. [lepron u yacrora oOpamenus. LleHTpocTpeMuTensHoe YCKOpEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIOUIOMETD,
JIBI)KCHHUE CHAPSIOB, IICMTHBIE U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yXe U B pa3pekeHHOM MPOCTPAHCTBE.

HaOmronenre ABMIXKEHUsI Tena, OPOIIEHHOIO MOJl YIVIOM K TOPHU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

Hanpagienue CKopocTH npu ABUKEHUU 10 OKPY>KHOCTH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHWKEHHS C LIEIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IyTSAMH, NPOWICHHBIMU TEJIOM 3a
MOCJIE0OBATENbHBIE PABHBIE NPOMEXKYTKM BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

M3yueHne NBHKEHUS IAapUKa B BA3KOU KUJIKOCTH.

N3y4yeHue NBUKEHMS Tella, OpPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunumn  otHocutenbHOCTH — [ammnes.  IlepBbid  3akoH  Hprotona.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipununun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepuagbHOM TOUKU. TpeTuil 3akoH HbroToHa 1711 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, CkoyibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIBKEHHS U cujia TpeHus nokos. Koadduruent tpenus.
Cuiia cOnpOTUBIIEHUS MPU JBUKEHUU TENA B )KUAKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOIO TENa.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. [lmewo cuibl. YcinoBus
pPaBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: MOALIMITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHUE MacC B3aUMOJIEUCTBYIOLUX TEN.

Bropoii 3akox HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAepOopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpPEHHOM MOIBbEME U MA/ICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHSI.

YcnoBus paBHOBECHS TBEPAOTO TeNa. BUibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
pPE3MHOBOM 00pa3siie, OT ux AedopMaliui.

HccnenoBanne ycloOBHM paBHOBECHsSI TBEPIOIO TeENa, HMEIOIIET0 OCh
BpAILCHUS.

Tema 3. 3aKoHblL COXPAHEHUA 6 MEXAHUKE

Wmnynsc MarepuaibHOM TOYKM (Te€na), CUCTEMBbl MaTEPUAIBbHBIX TOYEK.
WMiynbC cuibl 1 M3MEHEHHME HMITYJIbCA Tejla. 3aKOH COXPAHEHMsI HMITYJIbCA.
PeakTnBHOE NBUXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprusi MaTepHalbHOM TOYKH. Teopema 00 HM3MEHEHUU
KMHETHYECKOW YHEPTHUU.

[ToTennmansHas DHEPTHS. [TorennmansHas DHEpPrus yIpyro
nedopmMupoBaHHOM  npykuHbl. [loTeHuManbHass  SHeprusa  Teina  BOJIM3H
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble M HENOTEHUMaNbHble  cuwibl.  CBA3b  paboOTHI
HEIMOTCHIIMAIBHBIX CHJI C HW3MEHEHUEM MEXAHMYECKOW HDHEPruU CHUCTEMBI TEIN.
3aKOH COXPAHEHUS] MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHSI.

TexHuyeckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIIED,
IPYKUHHBIN IUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexon NOTEHUHUATBHON 3HEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3ydeHue abCONIOTHO HEYNPYroro yjaapa ¢ HOMOIIbIO JIBYX OJMHAaKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBS3u padOThl CHIIbI ¢ U3MEHEHUEM MEXaHUYEeCKOW »HEepruu
TeJla Ha IIPUMEpE PACTAKEHUs PE3UHOBOIO KIyTa.

Paznen 3. Modgiekyisipaas pusuka 1 TepMOAMHAMMKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanmue. bpoyHoBckoe nBuxkenue. [Auddysms. Xapakrep HBWKEHHS U
B3aUMOJICMCTBUS YaCTUL] BemecTBa. Moaenu CTpoeHUsl Ta30B, KUIKOCTEW U
TBEPBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3TUX Mojienield. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [loctostHaass ABorajipo.

TermnoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. lllkama tremmneparyp
Llenbcus.



Mopens  upeanbHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUHM HACATIbHOTO ra3a. AOCOJIIOTHAs TeMmIeparypa Kak Mepa
CpPEIHEN KWHETUYECKOW HHEpPruM TEIUIOBOrO JABMKEHHs vactul rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbBl. YpaBHeHue MenneneeBa—Knanenpona.
3akon JlanbToHa. M30omponecchl B HICATBHOM Tra3e ¢ NOCTOSHHBIM KOJIWY €CTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, GoTorpaduun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OneiThl 0 TU(DPY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEXMOJIEKYISPHOTO
B3aUMOJICHCTBHS.

Mopens, HIUTIOCTPUPYIOIIAs TPUPOLY IABJIECHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHMS HCANBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii axcnepumenm, n1abopamopmvie pabomol

Onpenenenue Maccbl BO31yXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPECHHMU
00BbEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXKIY IMAPAMETPAMH COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ochoevl mepmoounamuxu

TepmMoauHaMuueckass cucTeMa. BHYTpEeHHsIS DHEPTHs TEPMOIMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KommuectBo Temnorsl u padbota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOTO  HWAEAJBbHOrO  raza. Buubl  Temjonepenaydw:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3IIyUYEHHE. Y I€JbHAs TEIUIOEMKOCTh BELIECTBA.
KonndecTBO TEIIOTHI IpH TEIIoNepeaaye.

[Tonsitue 00 anuabatHoM mpouecce. IlepBbIl 3aKOH TEPMOJUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOAMHAMUKHM K H3ompoleccam. ['padpuyeckas
WHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTs mpoiieccoB B MPUPO/IE.

TermnoBble  mammHbl.  [IpyHOMIBI ~ OEWCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanusi PHEPruM B TEIUIOBBIX MaruHax. KoadduimeHT mosae3Horo
nerictBusl TerioBoM MamwuHbl. [lukn KapHo u ero xodd@uIMeHT MOJIE3HOro
JeHCTBUS. DKOJIIOTHYECKUE MPOOIeMbl TEINIOHEPTETUKH.



TexHuueckue yCTpPOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJOAWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEW HEpPruM Tejia NPU COBEPUIEHUU PalOOThI: BBUIET
npoOku u3 OyTBUIKM TION JEHCTBHEM CXXATOTO BO3MyXa, HarpeBaHue d¢dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTPAIu).

N3meHenune BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) Tesla MpU Terionepeiaye.

OnpIT 1O anuabaTHOMY pacCIIMPEHUI0 BO3AyXa (OMBIT € BO3IYIIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENS BHYyTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JIBUTATEIS.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHOU TETUIOEMKOCTH.

Tema 3. Azpecamnbie cocmosanusa eeuyecmea. Dazoevle nepexoovl

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCUTEJIbHAS BIAXHOCTh BO31yxa. HackllmeHHbl mnap. YaenpHas TeIJioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnuyeckue u amopgHbie Tesna. AHU30TPOINS CBOWCTB
kpuctaiyioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBineHue u
KpucTayui3anus. Y aenbHas Teriora miasieHus. Cyonumanms.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUM TOJIYYEHUS COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUHU.

Crioco0bl U3MEpPEHHUs BIaKHOCTH.

HabGmronenne HarpeBaHus 1 IJIaBICHUS KPUCTALTUYECKOTO BEIIECTRA.

JleMOHCTpauus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

W3mepeHne 0THOCUTENIbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JaekrpoanHamuka
Tema 1. dnekmpocmamuxa
OJNeKTpu3aums Tel. OJIEKTPUYECKH 3apsAn. /J[Ba BHIa SIEKTPUYECKUX
3apsaa0B. [IpOBOAHUKHK, AMDIEKTPUKU M MOJIYNPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHslil 31eKTpuyecKuil 3apsia.
OnekTpuueckoe mnone. Hanpsyk€HHOCTh  anekTpuyeckoro mons. [IpuHnun



CYNEPHO3ULIANA IEKTPUUYECKUX ToyieH. JIMHUM HAnpsKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocraruueckoro  mois.  [lorenmman.  PasHocTh
NOTEHUNAIOB. [IpOBOAHMKM W JUANEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
Jlnanexrpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcarop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JICKTPONpHOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIBHBIN aIlliapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHILIUII IEUCTBUS JJIEKTPOMETPA.

BzaumopelicTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEII.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpPOCTaTHYECKAs 3aIIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIIOCKOIO KOHJAEHCAaTOpa OT IUIOIIAIn
IIJJACTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHIEHCATopA.

Yyenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 3n1ekmpudeckuit mox. Toku é paznuunplx cpeoax

DJIEKTPUYECKUM TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpspxkenue. 3akon Oma i1 y4acTka Lenu.

DJIEKTPUYECKOE COINPOTUBIICHHUE. Y ICIBHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTPOABMIKYIIAs CWJIA U BHYTPEHHEE CONPOTUBIECHUE HCTOYHMKA TOKA.
3akoH Oma 151 OJIHOM (3aMKHYTOM) 3JIeKTprudeckol nenu. KopoTkoe 3aMbIkaHue.

OJIEKTPOHHAs  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobcTBeHHas 151 IIpUMECHAas IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [oimynpoBoHUKOBBIE TPUOOPBI.

OJIEKTPUYECKH TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAs! AUCCOIUALIUS. DIEKTPOJIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMeETp,
BOJIBTMETP, pPEOCTAT, HUCTOYHUKH TOKA, DBJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TIPHOOPHI, TEPMOMETP COTMPOTUBIICHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN JUOI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure CUiibl TOKa U HaIPSKEHMS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUIECKAX TMPOBOJTHUKOB OT JIJTUHBI,
IJIOIIA/IU MTONIEPEYHOT0 CEUEHHUS U MaTepHaa.

CMelaHHOE COeTMHEHUE MTPOBOTHUKOB.

[Ipsimoe wu3MepeHHe BIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajgbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAIIJIOB OT TEMIEPaTypHhI.

[TpoBOIMMOCTH 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 TPOBOJUMOCTH BO3/yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3yueHne cMenaHHOTrO COEIMHEHUS PE3UCTOPOB.

H3mepenne 3NMeKTpOABMKYIIEH CUITBI UCTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOnronenue smexktposusa.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsA B 10 Kiacce oCylIeCTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsmusi, CBI3aHHBIE C U3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SBJICHUE, Hay4dHbId (akT, TUnore3a, (pusznueckass BEIUMYMHA, 3aKOH,
Teopusi, HaAOMIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelmieHue CHUCTEMbl YpPaBHEHHM, JHHEHHas QyHKIuS,
napaboa, runepoosia, uX rpauKyd U CBOMCTBA, TPUTOHOMETpUUYECKHUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX TIPOCKIIUUA HA OCU KOOPJUHAT, CII0’KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B JKMBOU mpupone, auddys3us, ocMoc,
TEIJIO0OMEH KUBBIX OPraHU3MOB (BHJIBI TEIUJIONEpEaun, TEIUIOBOE PABHOBECHUE),
ANIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEU HU



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IAUCCOLMALIMS,
raJibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUI C HCIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpEeHUS B TEXHUKE, MOJIIUIHUKN, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATE]b BHYTPEHHEIrO
cropanusi, mapoBasi TypOUHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaIOB, B TOM 4YHUCJIE HAaHOMATEpHAIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHHE 3IIEKTPOIpPHUOOPOB,
KCEpOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, FAIbBAHUKA.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBISIETCS €
Y4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMud MaTEMaTHKH,
Ouon0ruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJICHUE, HAy4dHbIA (hakT, TUnoTesa, (u3nyeckas BEJIWYMHA, 3aKOH,
Teopusi, HAOMIOEHUE, SKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIENb, H3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpaBHEHWI, TPUTOHOMETPUUYECKHUE
(GYHKIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPhl M HUX MPOEKIMH HAa OCHU KOOPJIUHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, TPU3HAKA TOAO00US TpPEYroJbHUKOB,
OTIPEJICIICHHE TIIOIAIU TUIOCKUX (hUryp u oobEMa Te.

buonozus: anexTpudeckue IBICHUS B )KUBOU PUPOJIE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKI



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
POU3UKE HA YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpenMera «®dusmka» Ha ypOBHE CpeIHEro OOIIero
oOpa3oBaHus (6a30BBI YPOBEHbB) JOHKHO O0ECIIEUUTH JTOCTHKEHHUE CIICAYFOIINX
JMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHUSI YUeOHOT 0 npeaMera « Ou3nKa» I0TKHBI
OTpakaTh TOTOBHOCTh U CIHOCOOHOCTh OOYYAIOIMIMXCA PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIMCKOT0 OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OMBITA U OMbITA JEATEIBHOCTA B IMPOLIECCE PEATU3ALMU OCHOBHBIX HaIPaBJICHUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs KaKk aKkTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIICYEIOBEUECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAKIAHCKOIO
0OIIIECTBA, y4aCTBOBATh B CAMOYIPABIICHUU B 00pa30BaTEeIbHON OpraHU3allnu;

YMEHHUE B3aMMOJECHCTBOBATH C COUMAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
X (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hopMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA,;

[IECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHUXEHUIM
POCCUICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIE B
JIEATENBHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO Oy AYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSI:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyero (pu3n4eckoil Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpeC K pa3iuuHbIM cdepam mpodeccuoHaIbHON AEATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOHN, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IACTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0JIOrNYecKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPbI, OCO3HAaHHE TJIOOATBHOTO
XapakTepa SKOJOTHYECKUX POoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHHue OIbITa JEATEIbHOCTH HKOJOTHYECKON HampaBiIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 PUBHKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B TIpoliecce
u3yueHus: (QU3UKH  OCYHIECTBISATH  IPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEATEeIbHOCTh UHANBUYAILHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUS
ba3oBble JJornyeckne AeHCTBUS:
CaMOCTOSITeNIbHO  (OpMYyJNIHpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh WEIH JACATCIBHOCTH, 3aJaBaTh NapamMeTpbl W KPUTECPUH UX
JIOCTHKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM M TIPOTUBOPEUHST B  PacCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIAaH PEIICHUS MPOOJEMBbI C YYETOM aHAIM3a HUMEIOIIMXCS
MaTE€pUATBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JICSITECIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIECACTBUMN NEATEIBHOCTH;
KOOPJAVUHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;
pPa3BUBaTh KPEaTHBHOE MBIIIJICHUE MPH PEIICHUHN KU3HECHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/bCKue el CTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU TMOHATUSAMU U METOAAMHU
(bu3NYecKol HayKu;



BJIa/IETh HaBbIKaMHM y4e€OHO-MCCIIEN0BATENBCKON U MPOEKTHOM EATEIbHOCTH
B 00ylacT (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEUIeHMs 3aad (PU3NYECKOTO COAEpKaHMs, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB ITO3HAHUS;

BJAaeTh BHUJAAMU JI€ATEIHHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpETalli, NPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Pa3IMYHbIX Y4YEOHBIX
CUTYalUsiX, B TOM YHMCJIE TIPY CO3AaHUN YUEOHBIX POEKTOB B 00JaCTH (PU3HMKHY;

BBISIBJISIT TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3a/ady,
BBIIBUTATh TUMOTE3y €€ pelIeHHs, HAXOAWUTh apryMEHThl IJIsl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJAE PEIICHUs 3aJadd pe3yJsbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUThb M (opMyaupoBaTb COOCTBEHHbIE 33Jaud B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU U3Y4YE€HUU (PUBHKY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh TIEPEHOCUTh 3HaHUS 10 (U3MKE B IPAKTHUUYECKYI0 00JaCTh
KHU3HECSITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OPUrHHAIBHBIE [TOIXO0/Ibl U PELLICHUS;

CTaBUTh MPOOJIEMBI U 331a4H, TOMYCKAIOIINE AIbTEPHATUBHbIE PEILICHHUS.

PaGora c undgopmanmeii:

BJIa/ICTh HABBIKAMH TMOJydeHUs MHPOpMAIH (HU3UUECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TOWCK, aHAJM3,
CUCTEMAaTH3alUI0 M UHTEPIPETalni0 MHPOPMALMU DPA3IUYHBIX BUIOB U (HopM
IPECTaBICHUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpelcTBa  HMHPOPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a1a4 ¢ CcOOdIoJIeHHeM TpeOOBaHUN HDProOHOMUKH, TEXHUKH O€30IacHOCTH,
TUTUMEHBlI, PECYpcOCOEpEeKEHUs, MPAaBOBBIX M  ATHYECKUX HOPM, HOPM
nH(pOpPMAIIMOHHOM 0€30MacHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOrO COJAEpKaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHaueHUs UHPOPMAIH U 1IEJIEBOM ayIUTOPUH, BEIOKpasi ONTUMAJIbHYIO
dbopMy npeacTaBICHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:
OCYIIECTBJIATh OOIIEHHME Ha Yypokax (U3UKM U BO BHE-ypPOUYHOU
NEeATEIbHOCTH;



pacno3HaBaTh NPEINOCBUIKM  KOH(MIMKTHBIX CUTyallUd M CMAr4arh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHIWBHIYyaJIbHOU
paboTHI;

BBIOMpATh TEMATHKYy M METOJIbl COBMECTHBIX JEUCTBHM C Y4€TOM OOLIUX
WHTEPECOB U BO3MOKHOCTEMN KaKIOT0 YiIEHA KOJUIEKTHBA,;

OPUHUMATh LE€JIM  COBMECTHOW  JESATENBHOCTH, OPraHU30BBIBaTh U
KOOPJAWHUPOBATh JCUCTBUS MO €€ JOCTHKECHUIO: COCTABJATH IUIAH JIEUCTBUM,
pacnpeneniartb poiad ¢ YY4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbl B
o0l pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBBIE MPOEKTHI, OIEHMWBATh HJEH C TO3WULHMH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLHSIX, IPOSBIIATh TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYLIECTBIISATh MMO3HABATENbHYIO JEATEIbHOCTh B 00JIacTU
(GU3NMKK W acCTPOHOMHUH, BBISBISATH MNPOOJEMBbI, CTaBUTh MU (OPMYJIHPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSTENIBHO COCTABJISITh IUIAH PELICHUS PAaCUETHBIX M Ka4eCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NPEIIIOUYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYyallUsM;

paciupsaTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEINOYTEHHUI;

Jenath OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO U TPOSIBICHHUIO SPYIAUIMU B 00JaCTH
(bU3UKHY, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIECIISIM;

BIAJCTh HABBIKAMHU  TO3HABATENbHON  pedieKCMM Kak  OCO3HAaHUA
COBEPIIAEMBIX JEHCTBUA M MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJIbTATOB U
OCHOBAHHUI;



UCTIONB30BaTh MPUEMBI pediiekcun I OIEHKH CHUTYallud, BEIOOpa BEPHOTO
pelIcHuS;

yYMETh OIIEHUBAaTh PHUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHHS IO WX
CHI)KCHHIO,

NPUHUMATh MOTHUBBI W apPTyMEHTHl JAPYTHX TIPH aHaJu3€ pPe3yJIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TPH aHaJu3€ pPe3yJIbTaTOB
NEeSATEeTHbHOCTH;

MIPU3HABATh CBOE MIPABO M MPABO APYTUX HA OIMIUOKH.

B mpomecce noctukeHHs] TUYHOCTHBIX PE3YyIhTaTOB OCBOCHHUS MPOTPAMMEI
no ¢u3uKe A YPOBHA CpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOIMOHATTHLHBIN WHTEJUICKT, TIPEAMOIar aFOIIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUI, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHWI€, BUJICTh HAIPABICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHATBHON cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
IMOIMOHATEHBIM U3MEHEHUSM H MTPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHHUIO 1EJIU U
yCrexy, ONTUMH3M, WHUIIMATHUBHOCTh, YMEHHE JCUCTBOBATh HCXONS U3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MTOHMMATh 3MOIIMOHAIBHOE COCTOSIHHC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTWUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU HU
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIHOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHabHasl TOYKa, MHEePIUAIbHAs CUCTeMa OTCuéTa, a0COIOTHO TBEPIOE TEIIO,
WJICaJbHBIN Ta3, MOJAECIA CTPOCHUS Ta30B, KUJIKOCTEHN U TBEPIABIX TEJ, TOUECYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHUuU (U3NIECKUX 3a/1aY;



pacro3HaBath (GU3HYECKUE SIBICHUS (IIPOIECCHI) U OOBACHATh X HAa OCHOBE
3aKOHOB MEXaHHKU, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUU CTPOCHHUS BEIIECTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBH>KEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMKEHUE [0 OKPYXHOCTH, HHEPIUS,
B3auMojielicTBre Tei, nuddys3usi, OpOyHOBCKOE TBIKEHUE, CTPOCHHUE >KHIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00bEMa TeJl IIPU HarpeBaHUU (OXJIKICHHH ), TETUIOBOE
paBHOBECHE, HCIApEeHHE, KOHJACHCAIMS, IUIABJICHUE, KPUCTAJUIU3AIMs, KUIICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyJlle, CBsI3b MEXJYy I[apaMeTpaMH COCTOSIHMSI Ta3a B H30Ipolleccax,
AIEKTpHU3aIUs Tell, B3aUMOACHCTBUE 3aPsI0B,;

OTNHUCBHIBATh MEXAaHUYECKOE JIBI)KCHHUE, WCIOJB3YysSd (U3UYECKUE BEITUUUHBI:
KOOpJAWHATa, MyTh, MEpEeMEIIeHue, CKOPOCTh, YCKOpPEHHE, Macca Teja, cuja,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIMaIbHasl YHEPTUs, MEXaHUYeCKasl
paboTa, MEXaHMYECKas MOIIHOCTb, IPU OINHUCAHUM MPABUIBLHO TPAKTOBATH
(U3UYECKUI CMBICT HCMOJB3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W ©IUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEJIUYUHY C JPYTHMH
BEJIMUMHAMU;

ONUCHIBATh M3YyUYECHHBIC TEIUIOBBIE CBOICTBA TEN W TEIUIOBHIC SIBJICHMUS,
UCINOJB3Yysd (U3UYECKHE BEJIMYMHBL JaBJICHUE Tras3a, TeMIleparypa, CpeaHss
KHHETHYECKash DHEPrus XaOTHYECKOTO JABMKEHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTb MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEPrHs, padoTa rasa,
KOd(PPUIMEHT TMOJE3HOr0 JAEUCTBUS TEIUIOBOIO JIBUTATelNsd; IPU OMNUCAHUU
MPaBWIbHO TPaKTOBATh (PDU3UYECKUM CMBICT HUCIIOIB3YEMbIX BEJIUYWH, HX
0003Ha4YeHUsI W E€IUHUIIBI, HAXOJIUTh (POPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(bu3NYECKyIO BEJIMYUHY C IPYTUMU BEIUYUHAM;

OIKCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIIECTBA U JIEKTPUUYECKHUE
ABJICHUS (TIPOLIECCHI), UCIOJIb3YsT (PM3UUYECKUE BEIMYMHBI: DJICKTPUUECKUUN 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTH TOJIS, TOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB,;
IpH  ONHCAHWHM TPAaBUIBHO TPAKTOBaTh (PUBMUECKHUNA CMBICI HCIOJIB3YyEMBbIX
BEJIMYMH, WX OO0O3HAYEHUS WM CIAUHUIIBI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIHEC
JTAHHYIO0 (PU3HYECKYIO BEIMYMHY C JIPYTUMH BEIUINHAMU,

aHAJM3UPOBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCIOJIL3Ysa (PU3HUECKUE
3aKOHBI U MIPUHLUIGL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON »SHEpPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMK CHJI, TPUHIMII PABHONPABUS HHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHMS BEIIECTBa, Ta30BbIC
3aKOHBI, CBSI3b CPeAHEH KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUXKEHHS MOJICKYJI C
aOCOJIFOTHOM TeMIepaTypol, MepBbId 3aKOH TEPMOJMHAMHUKU, 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsna, 3akoH KyjoHa, mpu 3TOM paszivyaTh CJIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAXXEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC NPUHLUIBl JEMCTBUS MallMH, HOpUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS MX 0€30MacHOr0 MCHOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HU;

BBINOJIHATh JKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3MUECKUX SIBICHUN U
IPOLECCOB C HCHOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHMM, IpPHU STOM
dbopmynupoBath MpobieMy/3amady W THIOTE3y YYEOHOTO0 OKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPENJIOKEHHOTO OOOpYAOBaHWS, TPOBOAWTH OIBIT U
(GbOopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIIATh NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYUH, IIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HCIHOJB30BaTh H3BECTHBIC
METO/bI OLICHKH MMOIPEIIHOCTEN N3MEPEHN;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKUMM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM IMPSIMBIX WU3MEPEHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(GukcHpoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH B
BUJIE TaONUIl U TpauKOB, I€JaTh BHIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBaHMS;

cobrofaTh npaBuia 0e30MacHOTO Tpyda MpU MPOBEACHUU HCCIEIOBaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4e€OHO-MCCIIEIOBATEIbCKOM W MPOEKTHOU
NESATEIbBHOCTH C HCIOJB30BAaHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000py1I0BaHMS;

pemarb pacy€éTHbIE 3aJaud C SBHO 3aJaHHOW (PU3NYECKOH MOJENBIO,
UCIIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHalIMu3a YCIOBUS 3aJa4u
BBIOMPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIMYUHBI U (POPMYJIbI,
HEOOXOIUMBbIE JUIsl €€ pellleHUsl, MPOBOAUTh PacdyEThl U OLEHHUBATh PEATBLHOCTH
MOJIy4YE€HHOT0 3HaueHUs (PU3NUYECKOIN BEIIMUHUHBI;

pelaTh KaueCTBEHHBIE 33/1a4H: BHICTPAUBATh JOTHYECKH HETIPOTUBOPEY UBYIO
LEMOYKY PACCYXACHUI C ONOpoM Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABICHUS,

UCIOJb30BaTh  IpPU  PEUIeHMM  Y4eOHbIX  33Ja4y  COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U NIPEICTaBIICHUA Y4eOHOM M HAyYHO-TIOMYJSPHON MH(POPMALMH, MTOTYYEHHOU M3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOUIEr0 MHpa, B Pa3BUTHUE
TEXHUKH W TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
JUTsl o0ecrieyeHus: 0e30NacHOCTH MpU 0OpalieHuu ¢ IpUOOpaMHu U TEXHUYECKUMHU



yCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbSl U COOIIOAEHHUSI HOPM 3KOJIOTMYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TIpyHIe C BBIMNOJIHEHUEM pPAa3IMYHBIX COLHUAIbHBIX pPOJEl,
IUIAHUPOBATh pPadOTy TpyNIbl, PALMOHAIBHO PACIPENENATh OOS3aHHOCTH U
IIJJAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYaLHsIX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEILICHUE pacCMaTpUBAaEMO IPOOIEMBI.

K koHmy oOydenuss B 11 kiacce mpeaMeTHBIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax PoOjb U MECTO (PU3UKUA B (POPMHPOBAHHUU
COBPEMEHHOM HAyYHOW KAapTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON ACATENBHOCTU JIOACH, LIEIOCTHOCTh U E€OUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTBIBATh TPAHULBl OPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENECH:
TOYEUHBIA AIEKTPUUECKUM 3apsl, Jyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AJICpHAs
MOJieJb aTOMa, HYKJIOHHas MOJelb aTOMHOTO sipa IMpH pPEIIeHUU (PU3NUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUECKHE ABJICHUS (MPOLIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHI U KBAHTOBOM (PU3MKU: 3JEKTPUUYECKAsT IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE ICHCTBHUS TOKa, B3aMMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT MWHAYKIUA, JACHCTBME MAarHUTHOIO TIOJsA HA
IPOBOJHUK C TOKOM W JBWXKYLIMICS 3apsiji, 3JIEKTPOMAarHuTHbIE KojeOaHus U
BOJIHBI, NPSIMOJIMHEMHOE PACHPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpakuus W [OJIpu3alus CBeTa, JUCIEpPCUsl CBETAa,
dbotoanekTpuueckuit 3pdext (potorddekT), cBeTOBOE /1aBiieHUE, BOZHUKHOBEHUE
JMHEWYaToro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHAs M HCKYCCTBEHHAas
PagMOAKTUBHOCTE;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (IJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTH  PAa3JMYHBIX  Cpeld) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI), HCIOJIb3YS (PU3NYECKUE BETUYMHBI:
JIIEKTPUYECKUN 3apsj, CHJIa TOKA, DJIEKTPUUECKOE HANPSIKEHHUE, DIEKTPUUECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIUAJOB, 3JIEKTPOJABIKYIIAs CHlla, paboTa TOKa,
WHIYKLIMST MAarHUTHOTO MOJs, cuina Ammnepa, cuia JlopeHma, MHIYKTHBHOCTh
KATYIIKH, SHEPrusl JJIEKTPUYECKOTO W MArHUTHOIO IOJIEM, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHType, 3apsii M CWia TOKa B Tpollecce
FApMOHMYECKUX 3JEKTPOMAarHUTHBIX KoyeOaHuil, (oKycHoe paccTosHuEe U
ONTHUYECKAs] CUJIAa JIMH3BI, MPU ONHUCAHUM TPABUIBHO TPAKTOBATh (PUIMUYECKUN
CMBIC]I HKCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYE€HHUs] M €IUHHUIIbI, YKa3bIBaTh
dopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIMYHMHY C JIPYTUMHU
BEJIMYMHAMU;



ONUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUS U MPOLECCH], HCIOJIb3Ys
dbu3nYecKre BETWYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUS U UMITYJIbC (DOTOHA, IEPUO]] MOTypacaaa, SHEPrus CBsI3U
ATOMHBIX Si7IEp, TPU ONMUCAHWUU TPABUIIBHO TPAKTOBATh (U3MUECKHI CMBICI
WCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS M CIUHUIIBI, YKa3bIBaTh (DOPMYJIBI,
CBS3BIBAIONIME JAHHYI0 (PU3UYECKYI0 BEIUYUHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEITUUUHBI;

aHAM3UPOBATh (PUBMYECKUE TPOIECCH U SIBJICHUS, MCTOIB3YS (HU3UICCKUE
3aKOHBI M MPUHIUIIBL 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOTO U MapaJlIeIbHOIO
COCIMHEHUS MPOBOAHUKOB, 3aKOH J[xoyns—JIeHma, 3akOH 3JIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH MPAMOJIMHENHOIO PACHPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITelHa 11 hoTodddekra,
3aKOH COXPAHEHUS! SHEPruH, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHHsI MacCOBOTO uucia, MocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO PacCIajia, MPU 3TOM Pa3INdaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUs (TpaHUIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIISITh HAMPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHiia;

CTPOUTh W OIMKCHIBATh H300paKEHHE, CO3[]aBaeMO€ IUIOCKHM 3E€PKajoM,
TOHKOM JIMH30M;

BBITIOTHATh JKCIEPUMEHTHI MO HCCIEIOBAHUI0 (U3UYECKUX SBICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopmynupoBarh mpoOieMy/3agady U TUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPENJIOKEHHOTO OOOpYAOBaHMS, MPOBOAUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUST (DU3NYECKUX BEJIIMYUH, TIPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIIOCOO M3MEPEHUsS] M HMCIOJIb30BATh H3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYHH C HCIOJIb30BAHUEM
OPSAMBIX M3MEPEHHIl: TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIWYUMH B BHUJAC TaOIUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

coOmro/1aTh mpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN WCCIEAOBAHHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Y4YeOHO-MCCIENOBATEIBCKON U TPOCKTHOU
JIEATEIIBHOCTH C WCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHMUS;

pemiath pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (U3MYECKON MOJIENbIO,
UCIOJIb3YsI (PU3MUECKUE 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a4u



BbIOMpaTh (PU3NYECKYIO MOJENb, BBIACNIATh (PU3MUECKUE BEIUUUHBI U (HOPMYIIBI,
HEOOXoAUMbIe NJisi €€ pelleHUs, MPOBOAUTH Pacu€Tbl U OLIEHUBATh PEATbHOCTH
HOJIy4YEHHOT0 3HaueHUs (PU3NYECKOI BEIMUMHBI;

pemaTb Ka4eCTBEHHBIE 33/1a4i: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpOM Ha H3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(duznyeckue sIBICHUS;

UCIOJB30BaTh  IPU  PEUIEHMM  Y4YeOHbIX  3aJady  COBPEMEHHBIE
UH(GOPMAITMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETALINN
U TPEJCTABJICHUS y4eOHON U HAYYHO-TIOMYJISIPHON HMH(OpPMAINH, MOTyYeHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHATH3UPOBAThH NMOTYyYaeMyt0 HH() OpMalInIo;

OOBSACHATh MPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS MX OE€30M1aCHOTO HUCIIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEkKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKu, B OOBSICHEHHME IMPOLIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HKE B TMOBCEJHEBHOW >KU3HU
Ul o0ecrieyeHus: 0e30MacHOCTH MpU 00palieHuu ¢ IpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 370POBBS U COOJIOACHHUS HOPM 3KOJIOTHMYECKOIrO
NOBEJCHUS B OKPYXKAIOLLEH Cpene;

paboTaTh B TIpyHNe€ C BBINOJIHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TpyNIbl, PAMOHAIBHO PACIPENENATh OOS3aHHOCTU U
IUIAHUPOBATH JIEATEIIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, a€KBATHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PELICHUE pacCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne n/m P Konrtpoannbie | Ilpakruueckue (mucpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bubnuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6anoreka LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bu6muoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubmuoreka [IOK

®da3oBble IEPEXOBI

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



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

Uroro no pasneny

24

Paznea 4. JIEKTPOJAUHAMUKA

but6mmoreka [IOK
41 UIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuorexa LIOK
' Pa3IMYHBIX Cpeiax https://m.edso0.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa O PUPOJIE.
1 Hayunsie MGTZK bl HO?I:)H;)HI/U{ 1 bubmmorexa [JOK
i g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B

9 (OopMUPOBAHUN COBPEMEHHOM 1 bubnuoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHudeckoe JBMKEHHE.

3 OTHOCHTEIFHOCTh MEXaHHUYECKOTO 1 bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpsIMONMHENHHOE 1 bubnuoreka [IOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBMKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnnorexka [HOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmmorexa [OK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [TpuHtIMTT OTHOCUTENLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [punnun

9 cynepro3uiuu cui. Bropoii 3akon brbmorexa HOK
yrep H ' p . https://m.edsoo.ru/ffOc3be8
HrloToHa 17151 MaTepuanbHON TOYKU
Tpernii 3akoH HproToHA 1151 bubnuoreka [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspKecTH. [lepBas kocMHuueckast bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
TEIa https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoadduumeHt tpenus.

13 Cuia CEH OTI/IBJleIfII)I/I(I:I npu BI/IE(GHI/II/I bubmmorexa [OK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[locTynarenbHOE U BpaliaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cuibl. [liieuo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUsl TBEPIOTO Tella
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE BUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sHeprus bubnnorexka [JOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOW SHEPTUU

17 [ToreHmanpHas 3HEPTHUsL. Bbu6mmoreka [JOK



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

[ToreHuuanbHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsI3b pabOTHI
HETIOTCHIIMAIBHBIX CHJI C U3MEHCHHEM
MEXaHUYECKOM SHEPTHH CHCTEMBI TEll.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTYTa»

20

KonTponbnas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpPAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYEeCKOI Teopuu. bpoyHOBCKoe
newxkenue. dubdysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICHCTBHS YaCTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJIBIX TEIl

23

Macca monexyin. KonnuectBo
BemectBa. [locTtostHaas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTtypa



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

u e€ usMmepenue. [llkana Temneparyp
Lenscus

Wneansuerii raz 8 MKT. OcHOoBHOE

bubmuorexa [JOK

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

26 CpeaHel KHHETHYECKOM SHEPTUr bubnnoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGoparopHas paboTa

98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSTHHS
pa3peKEHHOT0 Ta3ay

29 N3omnporneccel B UI€aTbHOM Ta3e U UX bu6nmoreka [JOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edso0.ru/ff0c5952
SHEPTHUS 0JTHOATOMHOTO HJICATHHOTO
raza

31 Buper Terionepenavn bubnnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

39 KonugecTBo TemnoTs! mpu bubnmoreka [JOK
Teronepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporuecc

33 [TepBbIii 3aKOH TEPMOJMHAMUKHU U €0 bubnuorexa [JOK



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

MMPUMCHCHHC K U30IIponeccaM

https://m.edsoo.ru/ffOc5efc

HeoOpaTtumocTs nporeccos B

34 npupoje. Bropoit 3akoH bubmmorexa [JOK
PHPOAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicrBus u KII/I TermoBoi bubmuoreka [JOK
MAaIlIAHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOPHEPTETHKHU
38 O6o06matomuii ypok «MonexynspHas bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonexymnspHas ¢usuka. OCHOBBI bubmmorexa LIOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue U KOHIEHCALIUS. bubnuorexa [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOcCoNIOTHAS 1 OTHOCHTEIIbHAS
41 BJI&KHOCTh BO3/1yXa. HachIeHHbIH bubmorexa HOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
aMmop(HbIe Tesa. AHU30TPOMIHS
42 CBOI?II):I;B KpHUCTAJJIOB }KTI;Ip Kue bubmoreia HOK
P A https://m.edsoo.ru/ff0c65f0
kpucTauibl. COBpeMEHHbIE
MaTepHaJIBI
[MnaBneHue U KpUCTAIUTH3AITHSL.
bu6mmoreka [JOK
43 VY enapHas TEII0Ta IJIaBICHUS.

CyOnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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bu6mmoreka [IOK

44 Y% 0
PABHCIHE TCTTOBOTO bananca https://m.edsoo.ru/ff0c6820
DJIeKTpHU3aus Tell. DIEKTPUUECKUI
45 3apsia. J{Ba BUIa SJEKTPUYCCKHUX bubmorera [JOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsi0B
ITpoBOOHUKHY, TUIIEKTPUKH H
46 nfn ﬂOBO HIfKI/I 3a1f(r))H COXpaHEHUS bubmmorexa [TOK
YHpOBOZ ’ p https://m.edsoo.ru/ffO0c6bcc
AJICKTPUYECKOTO 3apsiia
BzauMopeiicTBue 3apsaaoB. 3aKOH
47 K HOHaHToqeqHHﬁI;JIHeKT WYECKUNA bubnmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsx€HHOCTB 3IEKTPHUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
JJIEKTPUYECKUX MoJeH. JInuuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 371eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
) 1AL, https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 Z-)J'IpeKT OCTaTI/I‘-ICIz:KOM noljle bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 ) é . K
JICKTPOCMKOCTE. RORACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEHCATOPpa. DHEPrUs bubmmorexa [IOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
53 JlaGopatopHas pabota "H3mepenue

IIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c6820
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54

[IpuHIMI NEHCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOT0 IpUHTEpa.
DIIeKTpOoCTaTUYECKAs 3allHTa.
3a3eMIIeHHE AIIEKTPONpUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cyuiectBoBanus. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsixxenue.
Comnpotusnenue. 3akon Oma 11st
ydacTka 1enu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COEAMHEHUE
MPOBOJIHUKOB. JIaboparopHas padoTa
«I/I3yquI/Ie CMCIHIAHHOI'O COCAUHCHUSA
PE3UCTOPOB

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3aMbikaHue. JlaboparopHas padora
«3mepenune DJ1C ucTouHnKa TOKa U
€r0 BHYTPEHHETO COITPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

60

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBolCTBa 3JIEKTPOHHBIX TyYKOB



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

[TomynpoBoiHUKH, X COOCTBEHHAs U

61 IpUMecHas MPoBOAUMOCTh. CBOMCTBA 1 bubnmoreka [JOK
p—nN-nepexona. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax U
pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DIIEKTPOIUTHYECKAST JUCCOLINAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPONIUn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamMocTosTenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSITEIbHBIN pa3psijl. https://m.edsoo.ru/ffOc84ae
Monnus. [nazma
DneKTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€3011acHOCTH

65 O06o06maromuii ypok 1 bubmmoreka [JOK
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhast pabota no teme
«Qnekrpocraruka. [1ocTosHHBIMI bubnuoreka [IOK

66 . 1
ANEKTpUYeCKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeIaAX»

67 Pe3epBHblii ypok. KoHTpoabHas 1 bubnnorexka [HOK
pabota 1o Teme "DIeKTpoAHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PesepBHbIii ypok. O60061maromuit 1 bubnmoreka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Msxumes I'. 5. ®usuka. 10 kmace: yued. aiis 061meo0pa3oBaTeIbHBIX OpraHu3aIfii:

0a3oBblii ypoBeHb I'. SI.Mskuiues, b. b. byxosues, H.H. Corckuii ; nox pen. H. A.
[TapdenTtbeBoii.- 9-¢ u3a. — M.: Ilpoceemenue, 2021 — (Knaccuyeckuii kypc).

METOIUYECKHUE MATEPUAJIBI IS YYUTEJIA

1. Mskwumes I'. SI. ®usuka. 11 knacc: yae0. s 001eoopa3oBaTeIbHBIX OpraHUu3aIui:
6a3oBblii yposensb /. SI.Msxkumes, b. b. byxosues, H.H..Cotckwii ; mog pen. H. A.
[MapdentreBoii.- 9-¢ m3a. — M.: [IpocBemenue, 2021 — (Kiaccuueckuii kypc).

2. TlapdentreBa H.A. CoopHauk 3amau o ¢usmke.10-11 kimaccel: yaedbHOe mocodue s
obmeoOpazoBatenbHbIx opranusanuii / H.A. [TapdentbeBa. - 8-¢ u3a. - M.: [IpocBenienue,

2018

3. Mapon A.E., Mapon E.A. OnopHble KOHCTIEKTHI U 11 HepeHIupOBaHHbIE 33/]auH;
Hunaxtuueckue marepuanst DU3NKA 10.

4. https://lesson.academy-content.myschool.edu.ru/03/10

5. Coopnuk 3anad no ¢usuke 9-11 A.IL. PeimkeBuy, [poda 2021 rog

6. Coopnuk 3a1a4 o ¢usuke g 9-11 k1. Coct. Crenanosa I'.H.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. Konnexuus LIOP http://school-collection.edu.ru

2. Konnekuust «kEcTecTBEHHOHAYYHbIE SKCIIEPUMEHTBD»: (PU3HKa
https://elementy.ru/catalog/t2/Fizika - 3. Mup ¢pusuku: pu3udeckuii SKCIepuMeHT
http://demo.home.nov.ru



https://lesson.academy-content.myschool.edu.ru/03/10
http://school-collection.edu.ru/
http://demo.home.nov.ru/

4. Cepgep kadenpsr ooment puszuku puzdaka MI'Y: duzndeckuii IpakTUKYM U JEMOHCTPAIUN
htto://genohys.Dhys.msu.ru

5. Uurepuer ypoku. http://www.interneturok.ru/distancionno

6. 'azera «®usuka» Msznarensckoro qoma «IlepBoe centsaops» http://fiz.1september.ru 10.
Komnekuus «EcTecTBeHHO-HaY4HBIC KCIIEpUMEHTBD»: u3uka http://experiment.edu.ru

7. BupTyanbpHbIif METOAUYESCKUN KAOWMHET yUuTeNs (PU3UKH U aCTPOHOMHUH
http://www.gomulina.orc.ru

8. 3amaun o dusuke ¢ pemenusmu httD://fizzzika.narod.ru

9.. www . ege .edu.ru - uadopmarmonnsiii mopran EI'D 10. https://phys-ege.sdamgia.ru/
11. http://lwww.fizika.ru/ - caiit aias yaureneit QU3UKU ¥ X YICHHKOB.
12. http://www.physics.ru/ - maTepuaisl mo ¢pusmukKe.



http://www.interneturok.ru/distancionno
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
https://phys-ege.sdamgia.ru/
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