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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON mporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHOW paboyell NporpamMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanusi ydyeOoHoro mnpeamera «Pusuka» B o0Opa3oBaTeIbHBIX
Opra”Hu3alusIx Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE NPOIPAMMBI.

Copnepxanue mnporpamMmbl Mo (GU3MKE HAMpaBlieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOydaromuxcs 10 kiaccoB mpu oOydeHUU
ux (¢u3nKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTENIBHOCTHOIO MOJIXO/A.
[Iporpamma mno ¢usuke coorBerctByeT TpedoBanusm PI'OC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEeIMETHBIM pPe3yJibTaTaMm
oOyueHHus, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTH pealu3alli MEXIPEIMETHBIX
CBsA3eM (PM3MKM C ECTECTBEHHO-HayYHbIMU YYEOHBIMU TIpeaAMeTaMu. B Hel
ONPENENSIIOTCA OCHOBHBIE LI€NIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[TporpamMMma 1o ¢pu3HKe BKIIOYAET:

e [IJITAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUEeHHUS;

e coziepkaHue yueOHoro npeamera «@u3ukay» 1o rojgaM o0yueHusl.

®duzrka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPObI, BHICTYIAs B
KauecTBe y4eOHOro MmpeAameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LlIkonbHbIN Kypce pU3uKH — cucTeMooOpa3yroni
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHCH, OHOJIOTHEH,
dbu3ndeckorr reorpaduei W - actpoHomuel. Vcmonp3oBaHME W AKTHBHOE
MpUMEHEHUE (PU3MYECKUX 3HAHUM  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HHEPreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJYYEHHUsI HOBBIX MATEpUAJIOB C 3aJaHHBIMM CBOWCTBAMHM U JIPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIad B (OpMHpOBaHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa oOydarouiuxcs, B (pOpMUpOBaHHME YMEHHH NPUMEHSTH
HAy4YHbI METO]I TO3HAHUS MPHU BHIMOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3Mku i1 YpOBHS CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH psI WAEH, KOTOpPhIE MOYKHO pacCMaTpuBaTh KaK HPUHUUIBI €ro
ITOCTPOEHUS.



Hoea yenocmnocmu. B cooTBeTCTBUM € HEMl Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEMl MaTepuan Kypca (GU3HKH
o0bequHEH BOKPYr (U3MUECKHX Teopuid. Bemymmm B Kypce SBISICTCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanmuzanus mpeanosiaraeT HUCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uku Cc pa3BUTHEM OOIIecCTBa, a TakkKe C  MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TPIIIOKCHUI
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcsi TMOCPEICTBOM BBEJCHHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JieM palOHAIBHOTO MPUPOIONOIB30BaHUS M SKOJIOTHYECKOH 0€30MacHOCTH.

CTepXHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CPEIHErO OOIIeTro
oOpa3oBanus sBIAIOTCS (pusnyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHUS (U3UUECKOU TEOpHUH, posii QyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHWCAHHWS ECTCCTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CuCTeMHO-ACSTENHHOCTHBIN TOJIX0/T B Kypce (M3UKU PEaTH3yeTcsl MPEexkKIe
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIBHOCTH O0Yy4YaroIUXCs.
Jlns  6a3oBoro ypoBHS Kypca (PU3UKH — OTO HCIOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MporpamMme mo (pusuke oObeIMHEHBI B OOMIWN CIIMCOK YYCHHUYECKHUX
MpakTUYeCKUx paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JUIS KOHTPOJS © OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNBLHOIO Mpollecca UCXOAsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCsi OBJAJICHUE
OOyJaroNMMUCs yYMEHUSMU TPOBOJUTH KOCBEHHBIC WM3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIBITOB TI0 TIPOBEPKE
IIPEJIOKCHHBIX THITOTE3.

bonbimoe BHMMaHHWE YICISIETCS PEIMICHUIO PACYETHBIX W KAadeCTBEHHBIX
3amad. [lpu 3TOM nms pacu€THBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3a/a4é C SIBHO
3aJlaHHON (PU3MYECKON MOJIETIBIO, TIO3BOJISIONIUE TPUMEHSATh U3yUYECHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W HHTETPUPYS 3HAHUSA W3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
00OBsCHEHHE TMpPOTEeKaHUsl (U3UYECKUX SIBJICHHM U TPOILIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyroume BbhIOOpa (U3MYECKONM MOJEHM JUIsl CUTyalluu MPaKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHHUUECKOMY oOecredeHnio y4eOHOro rpoiiecca O0a30BBIi YpOBEHb Kypca
(GU3HKK HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOJDKEH U3Y9aThCs B YCIOBHSX
IpeIMETHOTO0 KaOWHeTa (PU3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3UKU TOIKHO OBITH
HEoOX0IUMOe J1TabopaTOpHOE OO0OpYAOBAaHME JMJIS BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMoHCTpaninoHHoe 000pya0oBaHuE (QOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHONH JOCTATOYHOCTH M  O00ECIeUMBacT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMe 10 (PHU3WKE KIFOUEBBIX JEMOHCTPAMA IS
WCCCOBAHMS  M3yYaeMbIX SBJICHHMA W  TIPOIECCOB, OMIMPUYECKHX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000OpynOBaHHE JUISI YUYEHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4eCcKHe KOMIUICKTHI
nabopatopHOro 00OpYyNOBaHUSL AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpaTOPHi.

OCHOBHBIMHU HENIAMH W3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUU SBIISIOTCS:

e popMupOBaHWE WHTEpPeCa W CTPEMIJICHHS OOYYaroNuXcsl K HAyIYHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHEC WX HHTCIICKTYaIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE MPEJCTABICHUN O HAyYHOM METOJC TMO3HAHUS U (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yybTaTa U3yueHHs OCHOB
CTpOoeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHHE yMEHUH OOBSICHATH SBICHHUS C  HCIIOJB30BAaHUEM
bU3MYEeCKUX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

e popMHpOBaHUE TIPEACTABICHHA O PONHM (PU3MKU JUISI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne STUX Ienei obecrednBacTCs PEIICHHEM CIEAYIOINUX 3a7ad B

npoliiecce U3y4eHus Kypca (PU3nKy Ha YpOBHE CpeHEro 001ero oopa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPODHU3UKH;

e popMupoBaHME yYMEHHUH TPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBJICHUW B TPUPOAE U A HPUHATHUA
IPAKTUYECKUX PELIEHUN B TOBCEHEBHOM KU3HH;

¢ OCBOCHHME CIIOCOOOB pEIIeHHs pa3jIMYHbIX 3aJad C $BHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3anue GU3NIECKON MO, aICKBaTHON yCIOBUSAM 3a1a4H;

e MIOHMMAaHHE (PUIUUYECKMX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHUE METOAAMH CaMOCTOSITENIbHOIO IUIAHUPOBAHUS U MPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HUHTEpHpeTauuu HHpopmaluu,
OIIPEIENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JJaHUE YCIIOBUHM MJIsi Pa3BUTHS YMEHHUI NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro

oOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemelii B mporpamMMe Mo (U3HMKE IMEpeueHb JabOpaTOPHBIX MU

OPAaKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWUTEIb JEJNaeT BBIOOP
MPOBEJCHUS JTa0OpaTOPHBIX pPAOOT H OMBITOB C YYETOM HHAWBHIYaTbHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.



COAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOIBI NO3HAHMS OKPYKAKOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMHM B IPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
du3uvecKkue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBHUS.

Ponb u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JFOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUkKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOe nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOpEHHWs, MyTH U I[EepeMEIICHUs
MaTepuaIbHOU TOUYKH OT BPEMEHH.

CBoOoaHOE nageHue. Y CKopeHrue CBOOOHOTO NaieHus.

KpuBonuueitHoe  ABW>XeHHWE. [IBM)KEHHWE  MATEpUAIBHOW  TOYKH IO
OKPYKHOCTH C MOCTOSSHHOW IO MOAYJIKO CKOPOCTBhIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBU)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JIBUKEHUS.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes1 B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRE.

HabGnronenue aBuxeHus: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHus: CBOOOIHOIO MaIeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padomol

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccnmenoBanre COOTHOLICHHSI MEXAY NYTSIMHU, NPOMIACHHBIMU TEJIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue NBHxeHUs Teaa, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyanmn  otHOocuTensHOCTM  ['ammies.  IlepBelii  3akoH  HproToHa.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUI MaTEpPUaJIbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepraibHbIX TOUEK.

3akoH BcemupHoro Ttiarorenus. Cwia Tsokectd. IlepBass kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckoyibxkeHus1, kadeHust). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKEHHS U cujia TpeHus nmokos. KoagduuueHt tpeHus.
Cuita cONpOTUBIICHUS IPH IBUKEHUHN TEJIA B KUJIKOCTH WX Tase.

[ToctynarenbHoe U BpalaTelIbHOE IBUKEHHE a0COTOTHO TBEPIOTO TEA.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBud
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: NOALIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHEHHE Macc B3aUMOJEHCTBYIOLIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT A€(OPMaLIUH.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBecHs TBEPAOTO Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonvl

N3ydeHnue nBM>xeHUs OpycKa 0 HAKIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE H
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJA, HUMEKOIIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

Nmiynbc MaTepuaibHOM TOYKH (Te€da), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cHIbBl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennuanbHas DHEPrusl. ITorennuanbHas SHEprus YIIPYTO
nedbopMupoBaHHON  TIpyKuHBI.  [loTeHnmanbHass 2Heprusi Tena  BOJU3H
OBEPXHOCTH 3EMIIH.

[loTeHnuanbHple W HEMOTCHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HETIOTCHIMAIBHBIX CHJI C WU3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoMCTBa M NPAKTUYECKOE INPUMEHEHUE: BOILOMET, KONED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa MOTEHIUATBHON SHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3ydeHne abCOIOTHO HEYNIPYTOro yJapa ¢ HIOMOIIbIO IBYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBA3M pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOW SHEepruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'YTa.

Pa3nen 3. MoJiekyasipHas ¢gu3uka U TEPpMOJUHAMUKA

Tema 1. Ocnoébl MoneKynapHo-KuHemudeckoi meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aMMOJICMCTBUSI YacCTHUIl[ BellecTBa. MOJEIM CTPOCHUSA Ta30B, KUIKOCTEH H
TBEPJIBIX TE U OOBSICHEHHE CBOMCTRB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [Toctositnaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enbscus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HICaNbHOro rasa. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpeAHEN KWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akon JlanbroHa. M3ompornecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE M30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEIIECTBA, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnbITel 10 AU GY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OnbITHI, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHSI.

Mopens, HILTIOCTpUPYIOIIAas IPUPOY AABJICHHUS ra3a Ha CTEHKH COCYya.

OneITBl, WUIIOCTPUPYIOLIUE YPaBHEHHE COCTOSHMS HJICAJIBbHOIO Tasa,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATypPbl BO3/IyXa B HEW.

HccenenoBanne 3aBUCMMOCTH MEXKIY TapaMETPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbvl mepmoOuUHAMUKU

TepmoanHaMuueckass cucTeMa. BHYTpEHHSASI dHEPrusi TEPMOIAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ u3meHeHus. KonnyecTBo TemnoTsl U pabora. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  HIEANbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. Y eIbHas TEINIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIUIOTH NpH TEIUIONEepeaaye.

[Tonsitue 006 aauabatHoM miporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKHU K H3omponeccaM. ['paduueckas
WHTEpHIpeTaus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTumocTh TpoOIecCOB B MPHUPO/IE.

TennoBbie MamIHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIMH.
[IpeoOpa3zoBanusi >HEprUM B TEIUIOBBIX MammHaX. KoadduimeHnt mnome3Horo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kospduumeHT mMoie3Horo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe MmyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

N3meHeHue BHYTpEHHEN SHEPTUH (TeMIepaTyphl) Tella Mpu TeIuionepeaaye.

OnelT MO anuabaTHOMY pacCIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHue yaenbHON TeMI0EMKOCTH.

Tema 3. Aecpezammnvie cocmoanusa eeutecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacwlllleHHBIA mnap. YaelbHas TEIIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIEPATYPhl KUTIEHUS OT AaBICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopHbie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUIU3alud. Y ieJibHas TeroTa miasneHus. Cyoaumarus.

VYpaBHeHue TemIoBOro Oanaxca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MaTE€pUajoB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu NnoHUKEHHOM JaBJICHUMU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenne HarpeBanus M MIaBJIeHUSI KPUCTAITMYECKOTO BEIIIECTRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne 0OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpu3auus Tela. ODJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHK, TUAJIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsbli 3€KTpUUECKUi 3aps.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. IIpuHmun



CYyHEPHO3ULIUK HIEKTPUUYECKUX Tosiel. JIMHMKM HanpsEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

PaGora cmm  amekTpocratmdyeckoro  moisisa.  Ilotenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUMKM M JAUDJIEKTPUKH B IJIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DBJEKTPOCTAaTHUYECKass 3alluTa, 3a3€MIICHHE AJIEKTPOIpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO Y MPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAIA
IJIACTUH, PACCTOSHUS MEXAY HUMHU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsH>KEHHOTO KOHJEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUT TOK. YCJOBUS CYIIECTBOBAaHMS JJIEKTPHUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 15t ydyacTKa LElu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEJIBHOE CONPOTHBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, apaJIEIbHOE, CMELIAHHOE COEIUHEHUE IIPOBOJHUKOB.

Pabora »smekrpudeckoro Toka. 3akoH Jkoyms—Jlenma. MoimHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTpudeckon 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT ~ IPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKnuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas 151 MpuUMecHasi  MPOBOJUMOCTD
nmorynpoBoiHUKOB. CBoiicTBa p—N-niepexona. [1oaynpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax H  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKASE AUCCOIUALIUS. DIIEKTPOJIN3.



OnekTpuueckuidi TOK B Tra3ax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Inazma.

TexHHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN MO,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] IUJIMHAPUYECKUX POBOJHUKOB OT JJIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmenaHHOE COeJUHEHUE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIed cuibl. KopoTkoe 3aMmbIKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBJICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTB BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

M3y4yeHne CMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIBI UCTOYHUKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeOrpadrul U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUWE, Hay4yHbId (aKT, ruroresa, Quanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJCINPOBAHHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JWMHEWHas (QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBHKEHUE B JKMBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B KUBOUM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS. MaccCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEU U



ra3oB, J3JIEKTPUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOJIUTHUYECKAS IUCCOIMALINS,
rajibBaHHKA.

I'eoepaghus: BIaxxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHUE IBUKEHUN C HUCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIMIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOUHa, OBITOBON XOJIOJAWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIbHbBIC puoOOPBHI,
AIIEKTPOOCBETUTEIBHBIC MMPUOOPHI, TaThbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Du3nuka» Ha YpPOBHE CpPEIHEro OOIIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PacIIMpEHUE >KU3HEHHOTO
OTBbITA U OMbBITA ACATEILHOCTA B MPOIIECCE peaii3allii OCHOBHBIX HaIlpaBIICHUM
BOCIUTATEJILHOMN AEATEIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yJarONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBECYCCKMX T'YMAHHUCTHYCCKUX H
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B HMHTEpPECaxX TI'PakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJIEUCTBOBATH C COI[MATIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOUN M BOJOHTEPCKOM ACATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHHUSIM
POCCHICKUX yUEHBIX B 00J1acTU (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JUYHOTO BKJIaJla B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIEro (GU3NIECKON HAYKE;



5) Tpya0BOT0 BOCIUTAHUSI:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANbHON NeATEeIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu 1 peaaTnu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCICTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEeHHE OIbITAa JEATEIbHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME IIEHHOCTHM HAy4YHOW JEITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (QU3UMKA  OCYLIECTBISITH  MPOEKTHYI0 U HCCIEA0BATEIbCKYIO
NEeATENbHOCTh HHINBHUIYaIbHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBeEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeTbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ASATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JTOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PACCMATPUBAEMBIX
(bu3HUEeCKUX SABJICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ Y4€TOM aHalM3a MUMEIONIUXCS
MATEPUAIIBHBIX 1 HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUMN ESITEIbHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSAX  peaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIBHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOTO COJEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHWIAMH JEATCILHOCTH II0 TIIOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAlli, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00J1acTH (DU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UpPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHl HJIsl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHUM, 3aaBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNyYCHHbIE B XOJAE pEIICHUS 3aJauyd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh TPUOOPETEHHBINA OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (U3MKE B TMPAKTHYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIIBHBIC TOXOIbl U PEUICHUS;

CTaBUTH IPOOJIEMBI U 3a71a4H, TOTYCKAIONTUE ATbTCPHATHBHBIC PEIICHU.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] UHPOpMauu (HU3UIECKOTO COJEPKAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IIOUCK, aHAJU3,
CUCTEMATH3AIMI0 U WHTEPIpETalnio WHOOpPMAIUU Pa3IWyHBIX BUAOB U (popMm
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIB30BaTh  CPEICTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM SPrOHOMHKH, TEXHHUKH OE€30MMacHOCTH,
TUTHCHBI, pPECYypcOoCcOepeKeHHUs, TPaBOBBIX H OTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEPKaHMUsS B Pa3IMYHBIX (opmaTtax ¢
y4€TOM Ha3zHaYeHUs HHPOPMAIIMK U TIETICBOI ayAUTOPUH, BHIOUPas ONTUMATBHYIO
¢dbopMy npeacTaBICHUS U BU3yaJIn3aIiu.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypOUHOMU
NEATEIIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldii M  CMsIr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C HMCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXXOr0 YieHa KOJIJICKTHBA,

IPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ IOCTMIKEHHUIO: COCTaBIATh IUIaH JACUCTBUM,
pacrnpenenaTb poid ¢ Y4ETOM MHEHHMH Y4YacTHHKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KaXIOI0 yYaCTHHKAa KOMAaHIbl B
oOLIMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HUIEU C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIE NelCTBUA
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHSI PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OILIEHKY HOBBIM CUTYalIHSIM;

pacuMpsITh paMKH y4eOHOIro IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceos
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULIMU B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATEIBHON  peQuieKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB H
OCHOBAaHUI;



UCITOJIB30BaTh MPUEMBI PeIICKCUU JIJIsl OTICHKH CHUTYaIlid, BEIOOpA BEPHOTO
PEIICHMUS;

YMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPTryMEHThl JPYTHX IIPH aHAJM3€¢ pPe3yJIbTaTOB
NEATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apPTyMEHTHl JPYTHX TIPH aHajJu3e pe3yIbTaToB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mOCTHXEHUSI TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHHS Yy OOyYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJJICKT, IpenoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOITMOHATIHLHOC
COCTOSIHHE, BUJIETh HAIIPaBJICHUs PAa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHON Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalTHUPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIIECH CTPEMIICHHE K JIOCTHKEHUIO 1ETU U
yCHexy, ONTUMU3M, WHUIIMATHBHOCTb, YMEHHE JCHCTBOBATb MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpHU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKITIOUYAIOIINX CTIOCOOHOCTH BHICTPAaNBATh OTHOIIIECHUS
C IPYTUMHU JIIOJIBMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3periaTh KOH(PIMKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce mnpeaMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyJAOITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3UKU B (POpMHpOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
MaTepHualibHas TOYKa, HHEPIIMAJIbHAS CHCTEMa OTCUéTa, aOCOIFOTHO TBEPIOE TEIIO,
UJICAIBHBIN T'a3, MOJEIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPIABIX TEJI, TOUECYHBIN
AJIEKTPUUYECKUHN 3apsi/i PU pellieHUH PU3UUECKUX 3a/1a4;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JJIEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NIPSAMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMaJIeHUe TeJl, JBWKEHHE II0 OKPYXHOCTH, HWHEPIUS,
B3auMoJeiicTBue tei, Tuddy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHHE >KUAKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUsA, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJI&JXHOCTB BO3/1yXa, IOBBILICHUE JABJICHUS Ia3a IIPU €r0 HAarPEBaHUU B 3aKPBITOM
cocyZle, CBf3b MEXKAY [apaMeTpaMHd COCTOSIHMS Tra3a B  M3O0IPOLECCax,
ANEKTpU3ALMs TEJl, B3aUMOJCHCTBUE 3aPsAJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIXKEHHE, HCIOJb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, NMOTCHUHAIbHAS JHEPIUs, MEXaHWYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCIOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUA,
UCIIONB3ysl (DU3MYECKUE BEIMYMHBL: [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHASA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsAsS »Heprus, padoTa rasa,
KOA(pOUIUEHT TMOJIE3HOTO JIeHCTBUS TEIJIOBOIO JABUTaTeisl; MpU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIb3YEMbIX BEJIMYMH, UX
0003HAUEHUA W E€JUHULbI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOUIME JIAHHYIO
(pU3MYECKYIO BETUYUHY C IPYTUMU BEIMYHHAM;

ONMCBHIBATh U3YYECHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIb3Ysl (PU3NYECKUE BEJIMUYMHBL: JICKTPUUECKUN 3apsil,
3JIEKTPUYECKOE I10J1€, HANPSHKEHHOCTD I10JIs1, OTEHLIMAN, PA3HOCTh ITOTEHIMAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIIbI; yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHANM3UPOBaTh (PU3NYECKHE MPOLECCHl U SBJICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpAaHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPAaHEHUS UMITYJIbCa,
IIPUHLNAIN CYNEPHO3ULHUNA CHUJ, HPUHLMUII PABHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETHUYECKON HEPTUH TEIUIOBOTO JBUKEHHUSI MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypou, MEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpy 3TOM pas3inyarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMUIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBUS MX O€30IIaCHOTO MCIOJb30BaHUS B
IIOBCEIHEBHOM JKN3HH;

BBIMIOJHATh AKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
IIPOLIECCOB C HCIIOJB30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHHM, MpU 3TOM
(GopMmynupoBath mpobieMy/3agadyy U TUNOTE3y YYEOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAUTH OIBIT U
(opMyIMpPOBATH BHIBOJIBI;

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IIPU
STOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHS U HCIOJIb30BaTh M3BECTHBIC
METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHN;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHUCHUMOCTH (PU3MYECKMX BEIMYMH B
BUJI€ TaOJIML ¥ TPapUKOB, I€TaTh BHIBOBI 10 pe3yIbTaTaM UCCIIEI0BAHUS;

co0uro1aTh npaBuia OE30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
paMKax y4eOHOro »SKCIEpPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W MPOEKTHOU
NESATEIBbHOCTH C HMCMOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000py10BaHUS;

pemaTrh pacuéTHhIE 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKON MOJEIbIO,
UCIIONB3Ysl (PU3UUECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaIM3a yCIOBUS 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAMMBbIEC NJisi €€ PEelIeHHs, TPOBOJUTh PAacCUYEThl M OLIEHMBATH PEaJTbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKue IBIICHUS,

UCTIOJb30BaTh  MpPH  pPEIIEHMHM  y4yeOHBIX  3aJa4  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUN
U IpeJICTaBlIeHUs] y4eOHOM U HAYyYHO-TIOMYJIIpHON MH(GOpPMALIMH, MTOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;

OPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW KU3HU
Uit obecniedeHus: 6e30MacHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJIsl COXpAHEHUS 3I0POBBS U COOJIIOJIEHHSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY KaIOIEH Cpejie;

paboTath B IPYIIE C BBIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, INIAHUPOBATh pabOTy TPYMIIbI, PAMOHAIBHO
pacnpenensiaTb 00S3aHHOCTU U IUIAHUPOBATh ACSTENBHOCTh B HECTAHAAPTHBIX CHUTYallUsAX, aJCKBATHO OIEHUBATH BKJIA]]
Ka)KJIOTO U3 YYACTHUKOB I'PYIIIIBI B pEIICHUE pacCMaTpUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3aejioB U TeM undposBbie
Nen/m P Koutposabubie | IIpakrTudeckue (udp )
NPOrpamMmbl Bcero o0pa3oBaTeibHbIE
padoThI PadoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
butmmoreka [IOK
1.1 o 2
M3HMKa U METOIbI HAYYHOTO ITO3HAHUS httos://m.edsoo.ru/7FA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka LIOK
2.1 K 5
AHEMATIIA https://m.edso0.ru/7f41bf72
bubmuoreka LIOK
2.2 7
Aunamika https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHPT COXPAHCHIT B MEXATIIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3zgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnmnorexa [JOK
' TeOpHHU https://m.edsoo.ru/7f41bf72
Bbutnuoreka LIOK
3.2 0] 10 1
CHOBBL TEPMOHHAMIIHN https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bubnnorexa [JOK
' da30BbIe MEPEXOIb https://m.eds00.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

Hroro no pazneny

24

Pasznen 4. DJIEKTPOANHAMMUKA

41 MeKTpOCTATHIA 10 Eﬁﬁﬁcﬁgzﬁmmﬂz
49 [TocTostHHBIN 3neKkTpudecKuid ToK. Toku B 12 bubnuorexa [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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







ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Harta nudposbie

Tema ypoka KoHnTposbHbIe IIpakTH4eckune
n/n Bcero H3ydeHusi | oOpa3oBaTesbHbIE

padoTsI padoTsI
pecypcenl

du3nKa — HayKa O IPUPO/IE.

. o yKa 0 TpHpoL . BuGnuorexa L{OK

ay4HbI€ METO/bl IO3HAHUSA
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaIoIero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMUPOBaHNU COBpEMEHHOU 1 bubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AEATETbHOCTH JIIOAEH
MexaHuueckoe IBUKEHHUE.

3 OTHOCHTENbHOCTh MEXaHUIECKOTO 1 Bbubnuorexa LIOK
nBkenus. [lepemelienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE NIpsAMONUHEIHOE 1 Bbubnuoreka [JOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbubaunoreka [IOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoHOE TIazieHne. Y CKOpEHHE 1 Bbubnuoreka [JOK
CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe ABUKEHUE.

7 JBrkeHne mMaTepuaibHONM TOYKH IO 1 bubmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunnun otHOocuTensHOCTH [ anuies. 1 bubnuoreka IJOK



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

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubmuoreka [IOK

9 CYIIepIO3UINH cHil. BTopoii 3akoH
yrep t p N https://m.edsoo.ru/ffOc3be8
HprotoHa 11t MaTepuaibHON TOUKH

10 Tperunii 3akon HetoToHa 17151 bubnuorexka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTo TsroreHusa. Cuna

11 TspkecTr. [lepBas kocMuUYecKas bubmmorexa [IOK

P https://m.edsoo.ru/ffoc3d00
CKOpOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHnt tpenus.

13 C P brn P Bubnnoreka [IOK

Wia CONPOTHUBICHUS NPH JBHKEHUH
P P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[ToctynarensHOE U BpalareibHOE

14 JBWKEHHE a0COTIOTHO TBEPOTO TeJa. Bbubmuoreka [IOK
Mowment cuitbl. [Lnedo cumnbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSA TBEPAOTO TEJIA
NMnynsc MaTepHalIbHON TOUYKH,

15 CHCTEMBI MAaTEPUATBHBIX TOUYEK. Bbubnuoreka [JOK
Nmnynsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMmnyJibca. PeakTuBHOE JBU)KEHUE
Pa6ora 1 MOIITHOCTB CHITBL.

16 Kunernueckas sHeprus MaTepuaabHOW bubnunoreka [IOK
Touku. Teopema 06 u3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW HHEPTUn

17 [ToTennnanpHas YHEPrus. bubnuoreka [IOK



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

[MoreHnmanbpHast YHEPTUS YIPYTO
ne(opMUPOBaHHOM MPYKUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUECM
MEXaHUYECKOH OHEPIrunu CUCTEMBI TCII.
3aKoH COXpaHEHUs] MEXaHUYECKOU

SHEPTUH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas paboTa
«HccnenoBanue cBs3u pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3UHOBOTO KIyTa

20

KonTtponbnas pabora o teme
«Kunemaruka. J/lnHamuka. 3aKoHbBI

COXpaHCHHA B MCXAHUKE»

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

21

OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

bubnmuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBHXKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BELIECTBA.
Moenu CTpoeHHsI ra30B, )KUJIKOCTEH

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABorajapo

24

TemmmoBoe paBHOBecue. Temmepartypa



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

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubmuoreka [IOK

25 ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOGcontoTHas TeMreparypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [{JOK
JIBUKCHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3axoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO ra3a
29 H3omnponieccsl B uaeaaIbHOM Ta3e U UX bubnmoreka [IOK
rpaduuecKkoe npeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOAMHAMUYECKOW CUCTEMBI U
30 crocoObl e m3MeHeHus. KoymmuecTBo bubanorexa [IOK
TEIJIOTH U paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
rasza
31 Buasl Temonepenaun Bubanorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TETUIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TemnoTel npu Brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
123 [IepBrIil 3aKOH TEPMOJIUHAMUKH U €T0 bu6nuoreka [IOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc



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
https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs mporieccoB B

bubmuoreka [IOK

34 .B i
HPHpOAE. BTOPOH 3aKoH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 [Tpunuun neiicteus u KII/ teroBoi bubnunoreka [IOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETJIOPHEPTeTUKHI
38 Ob6o6matronuii ypok «MoJexkynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrtposnbnas pabota no reme
39 «MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIIUS. bubnmoreka [IOK
Hcnapenue u KuteHue https://m.edsoo.ru/ff0c63b6
AOcooTHas U OTHOCUTEIbHAS
41 BJIYKHOCTH BO3yxa. HachlleHHbIi bubmorexa LIOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucranunueckue u
42 amopQHbie Tena. AHU30TPONUS bub6nmnoreka [JOK
CBOWCTB KpHUCTALIOB. JXXKukue https://m.edsoo.ru/ff0c65f0
Kkpuctaibl. COBpEMEHHBIE MaTepUAalIbI
[InaBnenne m KpuCTaTU3ALNUS.
43 VYienbHas TEmioTa IUIABICHUS Butanorexa [IOK
a ’ https://m.edso0.ru/ff0c6708
CyOnumanus
44 VYpaBHeHUE TEIJIOBOro OajgaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DneKTpu3anus Tei. DIEKTPUIECKUM

45 3a JlBa a 3JIeK eCcK bubmorexa LHOK
si. JIBa BU JIEKTPUUECKUX
P A p https://m.edsoo.ru/ffOc6bcc
3apsiJioB
IIpoBOIHUKH, TUPJIEKTPHUKHU U
46 n(f)n OBOJIHUKHU 3aK§H COXpaHEHHUS bubnmorexa HOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumopeiicTBue 3apsaoB. 3aKOH
47 Kynona. ToueuHbIil 3JIeKTpUUECKUH bubmorera [IOK
4 ' P https://m.edsoo.ru/ffO0c6ce4
3aps
Hanps:k€HHOCTB AIEKTPHUECKOTO
48 noJist. [IpuHnmn cynepno3unun Bbubnuoreka [JOK
AJICKTPUYECKHX Tosiei. JInHum https://m.edso0.ru/ff0c6df2
HAMpsKEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 nons. ITorenmnuan. PasHoctns bubnuorexa IIOK
’ L. https://m.edsoo.ru/ffOc6f00
HOTEHIINATIOB
ITpoBOMHUKHY U TUDIEKTPUKH B
50 anpeKT OCTaTUYECKOM n(f)ne bubnnorexa HOK
p ) https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnmuoreka [JOK
51 OnekTpoéMKocTh. Konaencato
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIHs 3apsiKEHHOr0 bubmmorexa LOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATopa
53 Jlaboparopnas padorta "H3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

amrmapara, CTPyHHOTO NPHHTEPA.
DneKTpocTaTU4YecKast 3alluTa.
3azemieHHE AIIEKTPONPHOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarenpHOE, MapaiebHOE,
CMEIIIaHHOE COETUHECHHUE
npoBoaHHUKOB. JlTaboparopnas pabora
«/3yuenne cMeIanHOro COeqMHEHHS
PE3UCTOPOBY

bubnuorexa LJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIITHOCTH AJEKTPHUIECKOTO
Toka. 3akoH [[xoyns-Jlenna

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

58

3axon Oma a1t MOJIHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

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

59

DNeKTpOHHas MPOBOAMMOCTb TBEPBIX
METaJJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS] METAJIOB OT
TeMieparypbl. CBEpXNpOBOIUMOCTD

60

DJIEKTPUYECKU TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
npuMecHasi mpoBoauMocTh. CBolicTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

bubnuoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

PpUOOPHI

DJIEKTPUUYECKU N TOK B paCTBOpax U

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONIUTHYECKAs] JTUCCOIIHALIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONEeKTpUYEeCKUU TOK B ra3ax.

63 CaMoCTOSITENIbHBIN U 1 bubnuorexka HOK
HECaMOCTOSTEILHBIN pa3psia. MoHus. https://m.edsoo.ru/ffOc84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 Bbubanoreka [IOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OO6o0maronuit ypox 1 Bbubnuoreka [JOK
«DNEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
Konrtposbnas pabota no teme

66 «Qnekrpocratuka. [locTossHHBIN 1 bu6mmoreka [JOK
AIEKTPUYECKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblil ypok. KoHTpOosbHas 1 Bbubnuoreka [JOK
pabota mo teme "DneKkrpoarHaMHKaA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6o06maronmii ypok 1 bub6nmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



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-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiecTBo «M3narenscTBo

«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJA

[Tporpamma xypca ¢usuku qist 10—11 knaccos. ba3osiit ypoBeHs (aBTop B.
A. KacbsHOB)

YMK «®wuzuka. 10 kiacc. ba3oBbliit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € DJIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesiHOB).

2. ®usuka. 10 kiacc. ba3osiii ypoBeHb. Metoanueckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usnka. 10—11 knaccel. ba3oBsiii ypoBeHb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBuHn).

4. dusuka. 10—11 kmaccel. bazoBeiit ypoBenb. KommiekT Tetpaaeit mis



KOHTpPOJIbHBIX paboT (aBTop B. A. KacesHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Ymiakos).

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - conmanpHas ceTb paOOTHHKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mkoue.

3 http://festival.1september.ru/articles/ - pectuBanp neparornyeckux uiaci

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caidit st yanreneit U3UKA U UX YISHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexius IIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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