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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypOBHE CpEAHETO OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yiabTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHOW paboyell NporpamMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanusi ydyeoHoro mnpeamera «Pusuka» B o0Opa3oBaTeIbHBIX
Opra”Hu3alusIx Poccniickon ®enepanun, peanu3yommux OCHOBHBIE
00pa3oBaTenbHbIE NPOTPAMMBI.

Copnepxkanue mnporpamMmbl 1o (GU3MKE HaMpaBleHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu
oOyueHuM ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pPe3yJIbTaTaM
oOy4eHHs, a Tak)K€ YYUTHIBAET HEOOXOIUMOCTh peaTu3allid MEXIPEIMETHBIX
CBsA3el (U3MKKM C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TipenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LI€NIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DM3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHBIC, MPpeIMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 110 TOJIaM O0Y4YCHUS;

e cofiepkanue yaeOHoro npeamMera «dusuka» mo rogaM oOydeHHs.

du3rka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyeCcTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LlkonbHbIN Kype Ppu3ukn — cucteMooOpazyronui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOIBKY (PU3UUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB U SIBJICHUM, HM3ydaeMbIX XWUMHUEH, OHMOJIOTHEH,
dbu3ndeckorr reorpadueid W - actpoHomuel. lcmomp3oBaHME W AKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  OMNpENeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTHM B cdepe SHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCAQ, TOJY4YEHHUS HOBBIX MATE€pUAJOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHUX.
N3yuenne ¢Gu3NKM BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMUpPOBAaHUE YMEHHN MNPUMEHSThH
HAy4YHBbIN METO]I TO3HAHUS MPHU BHINOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢Gu3uMKM Ui YPOBHSI CpelHEro ooOIiero ooOpa3zoBaHUs
MOJOXKEH Ppsa HJEeH, KOTOpbIE MOXHO pacCMaTpUBaTh KaK MPUHLHUIBI €ro
ITOCTPOEHUS.



Hoea yenocmnocmu. B cooTBeTCTBUM € HEM Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEH MaTepuan Kypca (U3HKU
o0bequHEH BOKPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTECHIMATa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pa3BuTHeM OOIIECTBAa, a TakKke C  MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU TIpoOIeMamu.

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

Hoes sxonocuzayuu peanusyeTcsi TMOCPEIACTBOM BBEJCHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TECXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JIeM palOHAIBHOTO MPUPOAOIIOIE30BAHUS U SKOJIOTHYECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYype MOCTPOCHHS (HU3HUECKON TEOpHUH, posii (QPyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUM, JUIsl ONHCAHHWS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/T B Kypce (DU3UKU peanu3yeTcsl Mpexke
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESITEIIBHOCTH O0Yy4YaroIUXCs.
Jlns  6a3oBOro ypoBHA Kypca (QU3MKA — 3TO HCMHOJb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CIHUCOK YUYCHUYECKHUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS ©M OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHalleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTCsi OBJAJICHUE
OOyJaroIMMUCS yMEHUSMU TPOBOJUTH KOCBEHHBIC WM3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MYECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
PENJI0KEHHBIX TUIIOTES.

bonbimoe BHUMaHWE yAENSETCS PEIICHUIO PACYETHBIX M KAUYeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UYECKOIN MOJIETIBIO, MTO3BOJISIONINE MPUMEHATh U3yUYEHHBIE 3aKOHbI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
0OBsACHEHHE MPOTEeKaHUsl (U3UYECKUX SIBJICHHM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOytonme BbhIOOpa (U3MYECKON MOJENM Uil CUTyalluu TMPaKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHHUYECKOMY OOECIEUYeHHI0 ydeOHOro mporecca ©0a30BbI YpOBEHb Kypca
(GHU3UKK HA YPOBHE CPETHETrO 001Iero 00pa3oBaHus TOJDKEH U3ydaThCs B YCIOBUSX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IIPEIMETOB €CTECTBEHHO - HAYy4YHOro Iukia. B kaOunere pu3uku NOKHO OBITH
HeoOXoIuMoe J1abopaTopHOE OO0OpYAOBaHHME ISl BBHINOJHEHUS YKa3aHHBIX B
mporpamMme 1o GU3NKE YICHHYECKUX MPAKTHICCKUX padOT M JEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMoHCTpanioHHoe 000pya0oBaHuE (QOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHOH JTOCTATOYHOCTH M  O00ECTeUMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMme 10 (PHU3MKEe KIFOUEBBIX JIEMOHCTPAMA IS
WCCICOBAHMS  M3yYaeMbBIX SBJICHHA W  TIPOIECCOB, OMIHUPUYECKUX |
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe 00OpynOBaHME JUIsI YUYCHHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JABYX OOyYarommxcs. TeMaTH4eCKHe KOMIUICKTHI
nabopatopHOro 00OpYyHOBaHUSL 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 HMX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 popMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK Pe3yJibTaTa U3y4eHUs OCHOB
CTpOoeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHHE YMEHHH OOBSICHATH SBJICHHS C  HCIIOJB30BAaHUEM
bU3MYEeCKUX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O pONM (PUIMKU JUIsI PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1efield 0OecrneurnBaeTcsl peleHueM CIeAyIoIUX 3a1ay B

npolecce u3y4eHus Kypca U3k Ha YpOBHE CpeIHEro o01Iero 00pa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPODHU3UKH;

e popMHupoBaHME yMEHUN TNPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OO0bsicHeHUSI (PU3MUYECKUX SBICHUH B TPUPOAEC U I TNPUHITHS
NPaKTUYECKHUX PEIICHUI B MOBCETHEBHON )KU3HMU;

¢ OCBOGHHE CIIOCOOOB pEIICHUs Pa3MUYHBIX 33Jad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue GU3NIECKON MO, aICKBaTHON yCIOBUSAM 3a1a4H;

e IOHMMaHUe (PHU3MUECKUX OCHOB M TMPHUHIIUIOB JIECHCTBHS TEXHUYCCKHX
YCTPOHCTB M TEXHOJOTHUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TIPOBEACHHUS
(¢u3nUeCKUX HKCIEPUMEHTOB, aHAIM3a U HMHTEPIpPETAli WH(POpPMAINY,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHNE YCIIOBUM NJIsi Pa3BUTHS YMEHHUH NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs: B 10 kinacce — 68 yacoB (2 yaca B Hezento). byaet
npoBeneHo 66 ypokos, T.k. 01.05, 02.05, 08.05, 09.05 mpa3zgaudHBIC THU.

[Ipennaraemerii B mporpamMMe Mo (U3HKE TMEpeueHb Ja0OpaTOPHBIX W

MPAKTUYECKUX padoT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENb JieJaeT BHIOOD
NPOBENEHUS JIA0OOPATOPHBIX pPabOT ¥ ONBITOB € YYETOM WHAWBHUIYAIbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'O MO3HAHUSA

®uszuka — Hayka O mpupojae. HayuHble MeTOIbI MO3HAHUS OKPYXKAIOUIETO
mupa. Ponb 3KcnepuMeHTa W TEOpUM B MPOLECCE TMO3HAHUS MPUPOIBI.
DKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUW U MPoOIlecCOB. HaydHble THMOTE3HI.
dusznveckne 3aKOHBI M TCOPUHU. [ paHUIBI TPUMEHUMOCTH (DU3NUECKUX 3aKOHOB.
[IpuHLMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMUPOBAHUM COBPEMEHHON HAYyYHON KapTHHBI
MHpA, B IPAKTUYECKON JIESITEIbHOCTH JTIOICH.

Llemoncmpayuu

AHasioroBble W IU(QPOBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.



Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHEe. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBHIKCHUSI.
Cucrema otcuéra. TpaekTopus.

[lepemernienune, cCKOpocTh (CpelHsisl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MAaTepUaAIbHOW TOYKH, MX MNPOCKIMU HA OCH CUCTEMbl KOOPJIMHAT.
CroxeHue nepeMenieHnil u CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEHHOe nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IMEepeMEIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBoOogHOE nazeHue. Y CKopeHrue CBOOOHOTO NaieHusI.

KpuBonunHenHoe  nBuwxkeHue. JIBKeHME  MaTepUalbHOM  TOYKM IO
OKPYKHOCTH C IIOCTOSIHHOW 0 MOAYJIKO CKOPOCTBIO. YTIIOBAsi CKOPOCTh, JIMHEWHAS
ckopoctb. [lepuon u yacrora odpaiienus. LleHTpocTpeMutensHoe yCKOpeHue.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBW)KEHUE CHAPSOB, LIEITHBIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBaHue IBHKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKeHHOM IIPOCTPAHCTRBE.

HabGmronenue aBuxkeHuUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenue yckopeHnusi cBoOOIHOTo najeHusi. HanpasneHnue ckopocTu npu
JBH>KEHUU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO JIBUKEHUS C LIEJIbI0 OMPEIESICHUs] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanrie COOTHOILICHUS MEXKIY NYTSIMHU, MNPONWJECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE pPABHBIE MPOMEKYTKH BpPEMEHU MPH PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

W3yuyenue nBrxeHUs Tea, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. Jlunamuxa

[IpyHmmn  otHOocuTensHOCTM  ['amwuies.  IlepBeli  3akoH  HproToHa.
NuepuuanbHpie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa
JUIsl MaTEPUAJIbHOM TOUKHU. TpeTuit 3aKkoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cuia Tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckoibxkeHus, kauenusi). Cuia tpenus. Cyxoe



Tperue. Cuna TpeHUs! CKOBKEHHS U cujia TpeHus mokosi. Koaddunuent tpeHus.
Cuita conpoOTUBIICHUS MIPH IBUKEHUHN TEJIA B dKUJKOCTH WM Tase.

[TocTynarensHO€E U BpanaTeIbHOE ABHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT cuJlbl OTHOCUTENBHO OCH BpamleHus. llnedo cunbl. VYcmoBug
paBHOBECHUS TBEPAOTO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: NOAIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHNE NHEPLINH.

CpaBHeHUE Macc B3aUMOJEHCTBYIOIINX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JieopmMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBECUS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3yuenue npmkeHus Opycka rmo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaruu.

HccnenoBanne yclaoBHM pPaBHOBECHS TBEPAOrO TEJa, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonvl coXpanenus é Mexanuke

NMnynbec MartepuallbHOW TOYKH (T€na), CHUCTEMbl MaTEpHUAIbHBIX TOYEK.
NMnynbec CHIIBI M1 U3MEHEHWE UMITYJIbCa TeJa. 3aKOH COXPAHEHHsI HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaGoTa cusbl. MOIIIHOCTE CHITHI.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 HW3MEHEHUH
KUHETUYECKOU SHEPTUM.

[TorennuanbHas SHEprusl. [TorenuumanbHas SHEprus YIpyTo
nedopMupoBaHHOM  mpyxkuHBL. [loTeHUManbHasT dSHEpPruss Teaa  BOJIU3H
MOBEPXHOCTH 3E€MJIH.

[ToreHuuanbHple W HENOTCHUUAIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHMU CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXAaHUYECKON IHEPIUH.

VYpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA U MPAKTUUECKOE NMPUMEHECHHUE: BOIAOMET, KOIIED,
MPYXUHHBIN MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.



[lepexon moTeHIIMANBHON SHEPTUN B KWHETHYECKYIO U O0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

M3y4eHne aOCOIIOTHO HEYNPYTOro yaapa ¢ HOMOLIbIO ABYX OJUHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBA3M pabOTHI CUIIbI C U3BMEHEHHEM MEXaHUYECKOW SHEpruu
TeJa Ha IPUMEPE PaCTsHKEHUs PE3UHOBOIO XKIyTa.

Pa3nea 3. MoJiekyasipHas Gu3uKa U TEPMOAMHAMMKA

Tema 1. Ocnogvl moneKynapuo-KuHemu4uecKou meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep ABMKEHHUS U
B3aMMOJECHUCTBUS YACTUI[ BemecTBa. MoOJEnu CTPOCHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEA U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mmosekyn. Konnuectso Bemectsa. IloctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ uzMmepenue. lllkana temneparyp
Llenbcus.

Mopnens  upeanpHOro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUH HACATbHOTO Ta3a. AOCOJIIOTHAs TeMIeparypa Kak Mepa
CpeIHEN KHWHETMYECKOM HJHEPruu TEIUIOBOrO MBWXKEHMs dvacTtull rasza. [llkana
temneparyp KeneBuna. ['a3oBble 3akOHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH JlaneroHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0apa.

TexHUYecKHue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOLIME TUCKPETHOE CTPOCHHE BEIIECTBA, (QoTorpadpuu
MOJIEKYJI OPTraHUYECKUX COETMHEHHM.

OnbiThl 0 AUGGY3UN KUIKOCTEN U Ta30B.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogaens onbita TepHa.

OneIThI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJEUCTBHUSL.

Monens, HUTIoCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnbITel, WUIFOCTPUPYIOIIME YPAaBHEHHUE COCTOSHUS MACAIBHOTO rasa,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

OnpeneneHrue Macchl BO3/lyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUM
00BbEMa KOMHATBI, IABJICHHS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccnenoBanre 3aBUCMMOCTH MEXKIY TapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO



rasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepMoanHaMuueckass cucteMa. BHYTpEHHsISI SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U cioco0bl e€ n3meHeHus. KonnyecTBo Temnorsl u padborta. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIBHOrO  rasza.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KonuyecTBO TEMI0THI IpH TEILIONEpeaye.

[Tonsitue 06 anuabatHoM mpouecce. llepBbIil 3aKOH TEPMOJUHAMHKHU.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOJMHAMHMKU K H3ompoleccaM. ['paduueckas
MHTEpHpeTanus padoThl ra3a.

Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh MpOIECCOB B MPUPOJIE.

TennoBbie MamvHbl. [IpUHIMIBI IEMCTBUS TETUIOBBIX MAILIHH.
[IpeoOpa3oBaHus SHEpruu B TEIUIOBBIX MamuHax. KoadduuueHT monesHoro
nerictBust TerioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOIE3HOTro
AeHCTBUSL. DKOJIOTUYECKUE MPOOIEMBI TEIUIOIHEPTETUKH.

TexHHUYecKue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEpruu Teja MPU COBEPIICHHH pPaOOThI: BBUIET
npoOKKW M3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MmyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

W3MeHeHne BHYTpEHHEN SHEPTUH (TeMIepaTyphl) Tela MpU TEIUIonepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUraTelisl BHYTPEHHETO CrOPaHMsl, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3mepenue yaenpHON TeIIOEMKOCTH.

Tema 3. Aepezammusie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHneHcauus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HaceblieHHwlid map. YjenbHas TeruoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
kpuctamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTaJmu3anus. Y neiabHas Terorta miasneHus. Cyomumarus.

YpaBHeHuUe TETIOBOTO OalaHca.

TexHHUYeCcKHue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU MOJYYEHHS] COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHCJI€ HAHOMATEepUaioB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MTAPOB.

Kunenue npu NOHM>KEHHOM J1aBJICHUU.



CriocoObl M3MepeHus BIAXKHOCTH.

HabGnrogenue HarpeBaHus U IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
JleMoHCTpanus KpUCTaioB.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOMN BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoauHaMuKa
Tema 1. dnekmpocmamuka
ONeKTpu3alusl Tel. OJEKTpUYECKUil 3apsia. JlBa BuAa AIEKTPUUYECKUX
3apsaoB. [IpoBOAHWKM, OWAIEKTPUKU W TOJYIMPOBOJHHMKHA. 3aKOH COXPaHECHUSA
AIEKTPUYECKOTO 3apsi/a.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 3€eKTpUUECKUi 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCT anekTpuyeckoro nois. [Ipuanun

MIEPIIO3UIINN DJIEKTPUYECKUX TMOJIeW. JIMHMM HanpsHKEHHOCTH AIIEKTPUUYECKOTO
10JIAL.

PaGora cun  anekrpocratudyeckoro  mojs.  [lorenuwman.  PasHocTh
NOTECHUUANIOB. IIpOBOAHUMKM M JUDIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlusnexTpruyeckas NpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DneKTpoEMKOCTh IIIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsLKEHHOTO KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJJIEKTPOCTaTHUECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoRCTBO M NPUHIUIT AEUCTBHUSI AJIEKTPOMETPA.

B3anMoelicTBrE HAAIEKTPU30BAHHBIX TET.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DJIEKTpOCTaTHYECKas 3allUTA.

JIMPNIEKTPUKY B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT  IUIOLIAAU
IJIACTUH, PACCTOSIHUSA MEXKIY HUMU U TUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHnne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Illocmosannwtit Inexkmpuueckuit mox. Toxu ¢ paznuunvlx cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSAHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl ydacTKa HEenu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIIbBHOE CONPOTHUBJIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMELIAHHOE COEINHEHUE IPOBOJHUKOB.

PabGora oanekrtpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomrHoCTh



AIEKTPUYECKOTO TOKA.
DIIEKTPOIBUKYIIAS CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3axon Oma 1151 MOJTHOM (3aMKHYTOM ) 3yieKTpudeckoi renu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAasi ~ MPOBOAMMOCTb  TBEPIABIX  METAIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIIPOBOAUMOCTD.

DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAasi  MPOBOJUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexo/a. [lomynpoBoIHUKOBBIE TPUOOPHI.

OnexkTpuyecKuidi TOK B  pacTBOpax W  paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUALINS. DIIEKTPOJIN3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATENIbHBIN
pazpsa. Monnus. [1na3ma.

TexHu4eckue YCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: aMIEPMETP,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O/,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TOTYINPOBOJHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue Criibl TOKAa U HAIIPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAJH TTONEPEYHOr0 CEUYCHUSI U MaTepralia.

CMelaHHOE COeJMHEHNE IPOBOAHUKOB.

[Ipssmoe w3MepeHue dIeKTpOoABWKyLIeH cuibl. KopoTkoe 3ambIKaHue
rajJbBaHUUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBUCHUMOCTh CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydeHne cMEmaHHOro COEIUHEHUS PEZUCTOPOB.

N3Mepenune 3JIeKTpOABUKYIIEH CUJIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HabGmroienne snekrpoiaunsa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue xypca gusuku 6a3oBoro ypoBHs B 10 Kiiacce OCYHIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHd MATEMATHUKH,
OMOJIOTHUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonssmus, CBS3aHHbIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, Trumnoresa, Qu3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIUA,
napabona, runepOosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,



BEKTOPBI M UX POEKIIMHU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonoeusa: mexannueckoe IBMXEHHE B XKMBOW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHJIbI TEILJIONEpEIadH, TEIIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEI, KUIAKOCTEU U

ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTUYECKAS IUCCOLMALINS,
rajbBaHHKA.

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

Texnonozus: nMpeoOpa3OBaHUE JBHKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHUKE, IOJIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJYyYEHHsS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHANIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWHBIN IPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJIbBAHUKA.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA30OBAHUA

OcBoenue yueOHOTro mpenmera «Pusnka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanust (6a30BbIi YPOBEHb) JAOHKHO O0ECIEUUTh JOCTHIKEHUE CIICTYIOITNX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nkay T0KHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
chOpPMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIr0 OOIIECTBa, PacHIMpEHUE >KU3HEHHOTO
ONBITA U OMbITA JICITEIBHOCTH B MPOILECCE pPealn3allii OCHOBHBIX HAIpaBJICHUMN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN TO3UITUN 00YJAIOIIETOCsS KaK aKTHBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPAJULIHMOHHBIX  OOLIEYETOBEYECKMX T'YMAaHUCTUYECKUX U
JEMOKPATHUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBLHOCTh B MHTEpPECAX TI'Pa)kKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHUE B3aUMOJIEMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaAMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM;



TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM AESTENbHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

chOpMHUPOBAHHOCTh poccuiickoi rpakKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTU YYEHOT0;

OCO3HAHME JUYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOTO OyAyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHNS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIKOYask 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYLIEro (PU3NYECKOI HAYKE;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K pa3iIuuHbIM chepaM TpodecCHOHATBLHON NESITeNIbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun U peanu30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTU
(bU3UKN HA TIPOTSHKEHUU BCEH )KU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH Cpelie HA OCHOBE
3HAHMSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciipeHue OmbITa ASATEIbHOCTH HKOJOTMYECKON HAaMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS :

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAHHUE IIEHHOCTU HAy4YHOM JeATEeIbHOCTH, TOTOBHOCTH B IIpoIecce
u3ydeHus: (PU3UKKU  OCYIIECTBIATH MPOEKTHYHD U HCCIEIOBATEIBCKYIO
NeATEeIbHOCTh MHANBUIYAIbHO U B TPYIITIC.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JeicTBUA:
CaMOCTOSITeIbHO  (OPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEsATh LEIU AEATCIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUU HX



JNOCTH)KEHUS,

BBISIBISITH  3aKOHOMEPHOCTH W NPOTUBOPEYHsS B  PACCMATPUBAEMBIX
(du3nYecKuX SABICHUSIX;

pa3pabatrbiBaTh IUIAH PEIICHUS MPOOJEMBI C YYETOM aHAIM3a MMEIOLIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSITENILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YyJIbTAaTOB
LEJISIM, OLICHUBATh PUCKHU MOCIIECTBUNA J€ATEIbHOCTH;

KOOPAMHUPOBaTbH U  BBIIOJHATH pPabOTy B  YCIOBUSX  PEalbHOIO,
BUPTYaJIbHOT'O 1 KOMOWHHUPOBAHHOTO B3aUMOIEUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJIEHUE IIPH PEILICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ncciieqoBare/ibCKue 1eiCTBUSA:

BJIAJCTh HAYYHOW TEPMHHOJIOTUEH, KIIFOUEBBIMH MTOHATUSAMHA U METOJAAMU

(u3nUecKol HayKH;

BJIa/IE€Th HaBbIKAaMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOW JESATEIbHOCTH
B o0nacTu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB peUIeHHs 3a7ad (PU3HUECKOTO CONEp)KaHWs, MPUMEHEHHIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BJAJE€Th BUAAMU JACATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIIPETAllNM, TPEOOPA30BAHUIO W MPUMEHEHHIO B Pa3UYHBIX y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU yU4eOHBIX TPOCKTOB B 00s1acTu (pU3uKH;

BBISIBJISITh TNPUUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX yTBEPXJICHUM, 3a]1aBaTh TapaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHUs 3aJauyd pe3yibTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOM
JesITeIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHWA MO (QHU3MKEe B MPAKTHYECKYIO 00IacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTUHAIBHBIC TOIXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aTbTEPHATUBHBIE PEIICHHUS.

Pabora c undopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS MH(POPMALMU (PU3NYECKOTO COAEPIKAHUSA U3
UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, AHAJIN3,
CUCTEeMATHU3AIMI0 W WHTEPIpETANi0 WHGOPMALUK Pa3TUYHBIX BUAOB U (OpM
Mpe/ICTaBICHHUS,

OLIEHUBATh IOCTOBEPHOCTh HH(POPMAIIUY;

UCIIONBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W KOMMYHHUKAlMOHHBIX
TEXHOJIOTHIA B PEIICHUA KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX



3aja4 ¢ coOdrofieHHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, PECYpPCOCOCPEXKCHHs, TMPABOBBIX UM  JITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJIEp)KaHUsI B Pa3IWYHBIX (opmaTax c
y4€TOM HazHa4yeHHs] HHGOPMAIIUU U LIETICBOM ayIMTOPUH, BEIOUpAsi ONTUMAIBHYIO
(dbopMy npecTaBICHUS U BU3yaIU3alUu.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYIIECTBJISITh  OOIIEHWE Ha ypokax (U3MKM U BO BHE-YPOUHOU
NeATEeIIbHOCTH;, PACIO3HABATh MPEANOCHIIKA KOH(MIMKTHBIX CUTYallUd M CMSATYaTh
KOH(DIIUKTHI;

PAa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PCHHUS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM Y WHAWBUIYaJIbHON
padoTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JCHCTBUI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJICHA KOJUICKTUBA,;

IPUHUMATh 1E€JIM  COBMECTHOM  JESITEIIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUS MO €€ JOCTHKEHHIO: COCTaBJISATh IUIAaH JICWCTBHMA,
pacrpenensiTb pojid ¢ YY4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOI pabOThI;

OILICHMBAaTh KA4E€CTBO CBOETO BKJIaJa M KaXKIOTO YYAaCTHHKA KOMaHIbl B
0OIIMiA pe3yNIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM,

npeajaratb HOBBIE MPOEKTHI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAITh TMO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B  PAa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranuzamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIaH PEIICHUS PAcCUYETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U IPEAIOUYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEIINOUYTEHUI;

JieJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTUpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a pELICHHE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO 3PYIUIMH B 00JACTH



(bU3UKH, TOCTOSIHHO MOBBIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJVIEKT:
JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JACATEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB IIETISIM;
BJIaJIcTh ~ HaBBbIKAMH  ITIO3HABATEIBHON  peduiekcuM KaK  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUM;

UCIIONIb30BaTh MPUEMBI pediiekcuu Ui OIICHKU CUTYallH, BIOOpa BEPHOTO
pEIICHUS;

YMETh OIIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHUKEHHUIO;

OpPUHUMATh MOTHBBI W apryMEHTHl JAPYTUX T[IPU aHAlM3€ pe3yJbTaToB
NEeSITEBHOCTH;

MpPUHUMATh ceOsl, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPTyYMEHTHI JAPYTHX TPH aHaJu3e pe3yIbTaToOB
NEeSITeHbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHOKHU.

B mpoiiecce noCTHKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBbI
no ¢usuke sl YpPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYarolmuxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIH UHTEIJICKT, MpeIMoJIararoInii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHHME, BUJICTh HAINPABJICHUSI Pa3BUTHSI COOCTBEHHON AIMOIIMOHAIBLHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHUSIM U TPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIH U
yCrexy, ONTUMH3M, WHUIMATUBHOCTH, YMCHHE IEHCTBOBATH HCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECCTBICHWHW OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COMIEPEIKNBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTHUMH JIFOJIbMU, 3a00TUTHCSI, TPOSBIISATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kiacce mpeameTHble pe3yiapTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh CHOPMUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUH:
JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTO (HU3UKU B (POPMHPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U



TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUCCKUX MOJICTICH:
MaTepuaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONMIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN ra3, MOJICJIM CTPOCHHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AJICKTPUUYECKUH 3apsi/i MPU pellieHnH (PU3MIECKUX 3a/1a4;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHHM CTPOECHUS BEIECTBA U
JNEKTPOAUHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSAMOJIMHEMHOE
JBIKEHUE, CBOOOJHOE MAJICHHWE TeJ, JIBHJKEHHE II0 OKPYXHOCTH, HWHEPLUS,
B3auMozeiicTeue e, qudp¢ys3us, OpPOyHOBCKOE JBUKEHHE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TeJN, U3MEHEHHE 00bEMA TeI NMPU HArpeBaHUU (OXJIaXIEHNUH ), TETNIOBOE
paBHOBECHE, HCIIAPEHHME, KOHJCHCALMS, IUIABJICHHUE, KPUCTAJUIM3aLNs, KHUIICHUE,
BJI&KHOCTH BO3/1yXa, ITOBBIIEHUE JTABJICHUS Ia3a IPU €r0 HATPEBAHUU B 3aKPBITOM
COoCyle, CBf3b MEXKIy IapaMeTpaMU COCTOSHMS Tra3a B H30IpOLEccax,
JJIEKTpU3aLMs TeJl, B3aUMOJEHCTBUE 3apsAJI0B;

OMKCHIBATH MEXAHMYECKOE JIBHIKEHHE, HCIOJb3ys (PU3NYECKHUE BEIMYMHBIL:
KOOpJIMHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHE, Macca Tella, CHIIA,
UMITYJIbC T€Jla, KUHETUYEeCKash YHEPIus, NOTCHUMAIbHAS JHEPTUsl, MEXaHU4YeCKast
paboTa, MexaHMUYecKas MOIIHOCTb, IpPHU OMNHMCAHUM NPABUIBHO TPAKTOBATH
(u3MYECKUil CMBICT MCIHOJIb3YEMbIX BEIMYMH, HUX O0O3HAYEHUS U €IMHMIIbI,
HaxoJUThb (HOPMYJIbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU
BEJINYNHAMU;

ONMUCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTONb3ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpenHss
KMHETUYECKAsk DHEPIus XaOTHYECKOr0 JABMIKEHHUS MOJIEKYJI, CPEJHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSAsS SHeprus, padbora rasa,
KO3 (DUIIMEHT TMOJEe3HOTO JEWCTBUS TEIJIOBOTO JBHUTATelNs; MpPU ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (DU3MUECKUA CMBICT HCIOJB3YEMBbIX BEJIUYUH, UX
0003HAUEHHUS W €IUWHUIBI, HAXOAUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO
(U3HUECKYIO BEIMUMHY C JPYTUMHU BETUYHHAM;

ONUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBL: AJICKTPUUECKHUM 3apsl,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD 11011, TOTEHLNAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONUCAaHUM TPABUWIBHO TPAKTOBATh (PUIUUECKUI CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHMs] U EIUHMIIBI; yKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BEJIMUMHY C APYTUMHU BETMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BcemupHoro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHMsSI MEXAHUYECKOM DJHEPIUM, 3aKOH COXPAHEHHsI HMITYJIbCa,
OPUHLMUI CYNEPHIO3ULIMA CWI, NPUHUUII PAaBHONPABUS HHEPLUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMs BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETHUYECKOM IHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C



aOCOIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO0 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3iinyaTh CIOBECHYIO

(GOpMyYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIIOBUSA (TpaHMIIbI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIMIBI JEHCTBUA MAIlMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MMOBCEJIHEBHOM KHU3HHU,

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
GopMmynupoBath mnpoOjemy/3ajadyy M THUIOTE3y Y4YeOHOro  HKCIEPUMEHTA,
coOUpaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOAWTH OMNBIT U
bopMyIUpPOBaTH BHIBOBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEITUYUH, MPU
ATOM BBIOHMpaTh ONTUMAJILHBIA CIHOCOO W3MEPEHHS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUH, MPH STOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh pPE3yJabTAThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B
BUJI€ TaOMUI U TpadUKOB, 1€TaTh BEIBOBI IO PE3YJIBTATAM HCCIICOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyjda MPU MPOBEIACHUU UCCICIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOW U MPOEKTHOM
JESTETLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pynOBaHUs;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCIIONB3Ysl (PU3UUECKUE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a yCIOBUA 33a4H
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoauMBbIC Jisi €€ PEIIeHUs, TPOBOJUTh PACUEThl M OIICHUBATH PEaTbHOCTh
MOJIYYEHHOTO 3HAYeHUsI (PU3HUECKON BEJIMUUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI C ONOpOold Ha H3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3uYecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  337a4  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJOTUHU JIJISl TIONCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4eOHOW M HAyYHO-TIOMYJISIPHOW WH(MOpPMAIUK, MOTy4YeHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTHUECKH aHAITM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBACHEHHE IIPOILIECCOB OKPYXAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3HKE B MOBCEIHEBHON >KHU3HH
g obecriedeHust 0€30MacHOCTH MpU 00pallleHuu ¢ MPUOOpPaMHu U TEXHUYECKUMU



YCTpOMCTBaMH, Il COXPAHEHMSI 310POBbs U COOIIOACHHS HOPM DKOJIOTHYECKOTO IIOBEICHNUS B OKPYXKAIOIIEH Cpene;

paboTaTh B IPYIIIE C BHITOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, INITAHUPOBATH PAadO0Ty IPYyMIbl, PALMOHAIBHO
pacupenensiaTb O0S3aHHOCTU M IUIAHUPOBATh AESATENBHOCTh B HECTAHIAAPTHBIX CUTYyalMsAX, aJ€KBaTHO OLEHUBATH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIIBI B PELIEHUE PAaCCMATPUBAEMON TPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
Koan4yecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3gesioB U TeM (audposBbIie)
Ne ni/mt Koutpoasusie | Ilpakruyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®U3UKA U METOJbl HAYUHOTI'O ITO3HAHUSA
bubnuoreka LIOK
1.1 o 2
M3UKa U METOJIbl HAYyYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera IIOK
https://m.edsoo.ru/7f41bf72
Bbutmuorexa LIOK
2.2 7
Auravinca https://m.edso0o0.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHDT COXPAHCHIT B MEXATIIE https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Pazgen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnmorexa [JOK
' TEOpUU https://m.edso0.ru/7f41bf72
butmmoreka LIOK
3.2 0] 10 1
CHOBEL TCPMOAMHANIIH https://m.edsoo.ru/7f41bf72
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33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnuorexa [JOK
' da30BbIe Mepexo bl https://m.edsoo.ru/7f41bf72
Hroro o pazneny 24
Pa3zgen 4. DJIEKTPOAUHAMUKA
butmmoreka LIOK
41 UIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 3neKkTpudecKuid TOK. TOKH B 12 bubnmnorexa [JOK
' Pa3IMYHBIX cpeiax https://m.eds00.ru/7f41bf72
Uroro no pazaeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66
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ITOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
KoaunuecTBO 4acoB JJIeKTpPOHHBbIE HU(PPOBLIE J.3.
Ne aTa U3y4eHus o0Opa3oBarte e pecypc
Tema ypoka - Pl | y pa3oBaTejibHbIE PpecypChl
n/n Bcero Tlan akr
1 yeTrBepTH

OPU3BNKA U METO/JAbI HAYYHOI'O IO3HAHMUA 24.

D _ . 05.09
H:SHKa . :aZKa © 1;[;1/150)16 1 bubnmnorexa [JOK Brenenne, OK
YHBIC METO/IbI TO3HAHHUS

Y A https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIeTO MUPa
Ponb u mecTo ¢pu3uku B 06.09 OK
(hopMUpOBaHNU COBPEMEHHON 1 bubnmnorexa [JOK
Hay4YHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON A TETbHOCTH JIFOAEH

MEXAHUKA 194.

MexaHnuyeckoe IBUKEHUE. 12.09 §1, 2, C.14 (1-5)
OTHOCUTENTFHOCTh MEXaHUYIECKOTO 1 bubnuoreka [{OK
nekenusi. [lepeMelienue, CKOpOCTS, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE
PaBHOMEpHOE IIPSIMOJIMHENHOE 1 13.09 bubnnorexa [JOK §3,4,5,C.23 (1-3)
NBIKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TPAMOIIMHEITHOE 1 19.09 bubnunoreka [IOK §6-10. C.33(1,2)
nemkenne CBoOoOaHOE MMaIcHNUE. https://m.edsoo.ru/ff0c372e C.41(1,2)
Y ckopeHnecBoOOTHOTO TTaICHUS
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KpuBonuHneitnoe nBuKeHUE.

20.09

bubnnorexa [IOK

§13,14,

6
JIB>KeHHE MaTepHabHOW TOYKH I10 https://m.edsoo.ru/ff0c39cc
OKPY>KHOCTHU
JIabopatopnas pabota Nel «3ydyenue 26.09 §15, c.54(1,2)
7 JBIKEHHS TeJa 10 OKPYKHOCTH» Bubnnorexa LIOK
https://m.edsoo.ru/ffOc3ada
8 WnepuuanbHble CUCTEMBI OTCYETA. 27.09 bubnuoteka §18,20,Bompocsr k
Tepbiii 3akon HploToHa ITOKhttps://m.edsoo.ru/ff0c3be (§
8
Macca tena. Cuina. Ilpunuun 03.10 §19,21, 23(2,3)
9 Cynepro3uiuu cuii. Bropoii 3akoH bubamorexa LIOK
YHep t ' P . https://m.edsoo.ru/ffOc3be8
HeroToHa /1si MaTepuaibHOM TOYKH
10 Tperuii 3akon HeroToHa 17151 04.10 bubnuoreka [[OK §24,25
MaTepHaTbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroteHus. Cuna 10.10 §28, 30. C.99(1-3)
11 TsikecTu. [lepBas kocMuueckas bubmmorera IIOK
FHeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 butmmoreka LIOK §34. C.109(1-3)
tena. JlaboparopHas pabora Ne2 https://m.edsoo.ru/ff0c3e18
«M3Mepenne KECTKOCTH MPY>KUHBD)
Cuna tpenus. KoapduuueHr tpenus. 17.10 §36. C.117(1-5)
13 Ciima. combo . . bubnuoreka [[OK
1701 NPOTUBJICHUSL TIPU JBIKCHHUU
P pr A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTHU WIH rase
Pewrenue 3agau no teme «3aKoHbl 18.10 bubnuorexa LIOK §37. C.122(1-3)
Herorona. Cuitbl B puposie» https://m.edsoo.ru/ff0c41a6
14
NmMmynsc MaTepuanbHO TOYKH, 24.10 bubmmoreka IIOK §38, 39
15 CHCTEMBI MaTepHaibHBIX TOUEK. https://m.edsoo.ru/ff0c43d6

Nmnynec cuibl. 3aKOH COXpaHEHUs

HUMITYyJIbCA. PeaxkTtuBHoe JABHKCHHC
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PaboTa 1 MOIITHOCTH CHJIBI.
Kunernueckast sHeprust MaTepuaibHONR
Touku. Teopema 00 M3MEHEHUH

KHHETUYECKOW SHEPTUHU

25.10

butmmoreka LIOK
https://m.edsoo.ru/ff0c4502

§40, C.134(1-5)

17

IToTenumnanbHas HEPTUSL.

07.11

butmmoreka LIOK

8§41, 42,
C.139(1-5)

18

[MoTeHnmanbpHas SHEPTUS YIPYTO
ne(opMUPOBaHHON MPYKUHBI.
[ToTenumanpHas YHEPrUs Tena BOIU3H
MMOBEPXHOCTH 3eMJTU

08.11

https://m.edsoo.ru/ff0c461a

844, ¢.145(1-4)

19

. CBs13b pabOTHl HEMOTEHUAJIBHBIX
CUJI C IBMEHEHHEMMEXaHUYECKOMI
SHEPIrUU CUCTEMBI Te.3aKOH
COXpaHEHUsI MEXaHUYECKOMN

SHEPTUH

14.11

bubmoreka LIOK
https://m.edsoo.ru/ff0c478c

§45, c.148(1-3),
47(1,2)

20

JlaGoparopnas pabora
«HccnenoBanue cBs3u pabOThI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOH SHeprun
TeJa Ha IpUMepe PacTKEHUs
PE3UHOBOTO KIyTay

15.11

21

KonTposbHast padora 1o reme
«Kunematuka. lunamuka. 3aKoHbI
COXpaHeHMsI B MEXaHUKe»

21.11

Bbutmuorexa LIOK
https://m.edsoo.ru/ff0c4b74

MoaexkyasipHas pu3nKa U JIEeKTPOAMHAMHUKA 244,

22

OCHOBHBIE TOJIOKEHHUS MOJIEKYIISIPHO-
KMHETHYECKOU Teopun. bpoyHOBCKOE
nexkenue. Auddysus

22.11

butmuoreka LIOK
https://m.edsoo.ru/ffOc4dc2

853, 54, 55
c.181(1-3)
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XapaxkTtep IBMKEHUS U
B3aMMO/ICHCTBHS YaCTHIL] BELIECTBA.
Mogenu cTpoeHUs Ta30B, KUIKOCTEH
U TBEPABIX TEI

28.11

8§56

24

Macca monekyn. KonudectBo
Bemectna. [locrosiHHas ABoraipo

29.11

§53, 54, ¢.181(1,2)

25

TennoBoe paBHOBecue. Temmnepatypa u
e€ u3mepenue. lllkana Temneparyp
Llenmscus

05.12

§59,60, ¢.203(1-4)

26

WNneanpusiii a3 8 MKT. OcHoBHOE
ypaBHeHue MKT

06.12

butnuorexa LIOK
https://m.edsoo.ru/ffOc4fde

§57, 58

27

AOGcomtoTHas TemrepaTypa Kak mepa
cpeaHeil KHHETUYECKOU SHEPTUH
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

12.12

bubnuorexa LIOK
https://m.edsoo.ru/ff0c511e

§63. C.211(1-5)

28

I"a30BBIC 3aKOHBI

13.12

§65, 66

29

JlaGoparopHnas pabota

«OKCnepUMEeHTaIbHAS MTPOBEPKA 3aKOHA
T'ent-JIroccakay

19.12

C.7

30

I/I30np0ueccm B UACAJIBHOM I'a3€ U UX
rpa(bﬂqecxoe OpeacCTaBJICHUC

20.12

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0c570e

§67 C.223(1-3)



https://m.edsoo.ru/ff0c4fde
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BuyTpenHss sHeprus

26.12

§73-75, c10248(1-

31 y 5)
TEPMOAMHAMUYECKON CHCTEMBI U
crocoObl €€ u3MeHeHns. KonmuecTBo bub6mmoreka [JOK
TEIIOTHl U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO HJI€aTbHOTO
rasza
27.12 Bubaunoreka [JOK §76, 77(1-2)
Buasl Tenonepenaun. Koxmuectso
32 https://m.edsoo.ru/ff0c5c36
TEIUIOTHl. Y paBHEHHE TEIUIOBOTO
Oananca
V nenbHas TEMI0EMKOCTh BEIIECTBA. 09.01.2025 77(3), 80(7)
33 KonuuectBo TemnoTsl npu bubmorexa HOK
p . https://m.edsoo.ru/ff0c5c36
Teruronepenade. AnuadaTHeIA Mpolece
IIepBrbIii 3aKOH TEPMOIUHAMUKH U €TO 10.01 bub6mmorexa [JOK §78, 79(1,2),
34 IIPUMEHEHHE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc €.259(1-5)
HeoGpaTtumoc 0LIeCCO 16.01 §81, ¢.262(1-4)
35 P Tm}; T in t BB bubnuoreka [{OK ’
HPHPOAE. BTOPOH SAKOH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
36 [Mpunnun nevicreus u KI1J[ Termosoit 17.01 Bbubnuorexa [JOK §82, ¢.273(1-5)
MaIlIMHBI https://m.edsoo.ru/ff0c600a
37 [ukn Kapuo u ero KIT/] 23.01 §83(1-3)
38 DKoJIOTHYeCcKUe MpoOIIeMbl 24.01 Hurepuer, OK
TETIODHEPTeTUKHI
O6o6maromuii ypok «MomnekyspHast 30.01 bubnmnorexa [JOK OK. C.275(4-6)
39 ¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
40 KonTpoanbHasi pa6oTa 1o Teme 31.01 G [OK Pabora Han
noInoTeka OIIHGKAMM
«MoJiekyaspHast pusuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMU KN
[TapooOpazoBanue U KOHIACHCAIHS. 06.02 bubnunoreka [IOK §68-69, ¢.227(1-5)
41 Hcnapenue n kunexHue https://m.edsoo0.ru/ff0c63b6
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AGCOMIOTHAS U OTHOCHTENbHAS 07.02 . LOK §70, 71,
. noImoTeKa .237(3-5)
.H 1 ¢
42 BIIAAHOCTE BOSAYXA. HAChILCHHIbT https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucraumnueckue u 13.02 §72
43 amopdHbIe Tena. AHU3OTPOIHS 1 bubnuoreka [IOK
CBOMCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpeMEHHbIE MaTepHalIbl
[TnaBieHne U KpHUCTALTU3ALINA. 14.02 OK
44 VYienbHasi TeIUIOTa IJIABJICHUS 1 bubsmorexa HOK
e " At ) https://m.edsoo.ru/ff0c6708
CyOnumanus
20.02 butmmoreka [IOK §
Pemenue 3agau Ha TeMy «TermoBbie 1
45 https://m.edsoo.ru/ff0c6820
SIBJICHUSI
JEKTPOANHAMMUKA 194.
OnexTpu3anus Tei. DIEeKTPUIECKUn 21.02 §84, C.281(1-2)
46 3aps. [Ba Buaa 3JEKTPUUECKHUX 1 bubamorexa [IOK
PAZ. Ad STeKTp https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[IpoBOAHMKH, TUIICKTPUKU U 27.02 §84. C.281(3,4),
IIOJIYIPOBOJHUKN. 3aKOH COXPaHCHHS 1 bubmmorexa HOK 92
47 YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
BsaumoneiicTBue 3apsaoB. 3akoH 28.02 §85, C.285(1-4),
48 Kynona. ToueUHBIN 3JIEKTPUICCKHNA 1 bubmorexa HOK 86
Y ' P https://m.edsoo.ru/ff0c6ce4
3aps
49 Hanpsk€HHOCTB 3JIEKTPUYECKOTO 06.03 §89, C.297(1-4),
noJist. [Tpuaumn cynepno3uuuu 1 bubnuoreka [{OK 90
dNIEKTpUUECKUX noyie. Jinauun https://m.edsoo.ru/ffOc6df2
HAIpsHKEHHOCTH
PaboTa cuIt 2JIeKTPOCTaATHYECKOTO 07.03 §94, C.313(1-3)
50 moJist. [Torenuman. Pa3nocts 1 bubnnorexa IIOK
) HHat https://m.edsoo.ru/ff0c6f00
MMOTEHIIHATIOB
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51

[IpoBOIHUKH U TUAJIEKTPUKH B
3JEKTPOCTATUYECKOM I0JIE.
JupnexTpuyeckas MPOHHUIIAEMOCTb

13.03

bubnnorexa [IOK
https://m.edsoo.ru/ff0c7018

§95, 96(1-3)

52

QnekrpoémkocTh. KongeHncarop
DIEKTPOEMKOCTh TIOCKOTO

KOHJICHCATopa. DHEeprus 3apsHKeHHOTO
KOHJIGHCaTopa

14.03

butmmoreka LIOK
https://m.edsoo.ru/ff0c7126

§97. 98, 99(1,2)

53

[Tpunnun aeicTBUS U TPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAIBHOTO
amnmapara, CTpyWHOTO pUHTEpa.

20.03

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

OK

54

DIIEKTPUYECKUI TOK, YCIOBHSI €TI0
cyuiecTBOBaHMS. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsokenue.
Comnpotusnenue. 3akon Oma st
ydacTka 1emnu

21.03

MaTepuaJbl
Nurepuer, OK

55

[MocnenoBarenpHOE, apaLIebHOE,
CMEIIaHHOE COeMHEHHE
npoBoIHUKOB. JlaboparopHas pabora

«I/I3y"ICHI/Ie CMCIHIaHHOT'O COCANHCHUA
PE3UCTOPOBY

03.04

§100, C.334(1, 2)

C.337(1-4)

56

PaGoTta u MOIIIHOCTH AJEKTPUIECKOTO
toka. 3akoH [[xoyns-Jlenna

04.04

bub6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

§102, 103(1-3)

57

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe

3aMBbIKaHHEC

10.04

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

§104, C.345(1-5)
105, 106,
C.350(1-5)

58

JlaGoparopnas pabora
«M3mepenne B3JIC ucTouHMKa TOKA H
€r0 BHYTPEHHETO COIPOTHBICHUS

11.04

butmmoreka LIOK
https://m.edsoo.ru/ff0c7ae0

C.403

59

OneKTpOHHas: MPOBOAMMOCTB TBEPIBIX
METAJUIOB. 3aBUCUMOCThH
COTNPOTHUBIICHUS METAIOB OT

17.04

§108, 109
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Temrneparypbl. CBEpXIpOBOANMOCTbD.

60

DNEeKTPpUYECKUN TOK B BAKyyMe.
CBoiicTBa DJIEKTPOHHBIX MYYKOB

18.04

§112,C.375(1,2)

61

[TonmynpoBogHuKH, X COOCTBEHHAs U

npuMecHasi npoBoguMocTb. CBoMCTBa
p—~n-niepexona. IloaynpoBoAHUKOBBIE
prOOPHI

24.04

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

§110, 111,
C.371(1-4)

62

DIIEKTpUYECKUI TOK B paCTBOpax U
pacmaaBax JEeKTPOIUTOB.
ONeKTpOaUTHYECKas JUCCOLAALMSL.
DJEKTPOJIN3

25.04

butmmoreka [IOK
https://m.edsoo.ru/ff0c82ba

§113, C.379(1-3)

63

DJEeKTPUYECKUM TOK B razax.
CamMoCTOSATENbHBIN 1
HECaMOCTOSITENIbHBIN pa3psia. MonHus.
ITimazma

15.05

bubmuoreka LIOK
https://m.edsoo.ru/ff0c84ae

§114, 115,
116(3,4)

64

KoutposbnHas pabdora no reme
«JnexktpocraTnka. [locTossHHBII

JieKTpru4eckui TOK. Toku B
Pa3JM4YHBIX Cpeaax»

16.05

PadoTa Han
OIIIMOKAMH

65

O6o6maromuit ypokno temam 10 kinacca

22.05

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

66

Pe3epBHBIiT ypok

23.05

64
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIUVISI YYEHUKA
» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUYeHHOM

O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiectBo «M3narenscTBo
«IIpocBeieHue»

» ®usnka, 11 kmacc/ KacesinoB B.A., O6111ecTBO ¢ OrpaHUYEHHON
0oTBETCTBEHHOCTHIO «J[PODA»; AkuinonepHoe o01iecTBo «31aTenbeTBoO
«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI JIsA YUUTEJA
[Iporpamma kypca dbuszuku st 10—11 knaccoB. bazoBblit ypoBens (aBTop B.
A. KacbsHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®usnka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € TIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacesiHoB).

2. ®usuka. 10 kiacc. ba3obiil ypoBeHb. Metoauueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usuka. 10—11 knaccel. bazoselit ypoBens. Terpanb 11 1a00paTOpHBIX
pabot (aBTophl B. A. KacesinoB, B. A. KopoBun).

4. ®wuszuka. 10—11 xnaccel. ba3oBsiit ypoBeHb. KoMmekT TeTpaaeii ais
KOHTPOJIbHBIX padoT (aBTop B. A. KacbsHOB)

5. ®usuka. 10 knace. Aunaktudyeckue KapTouku-3aaanus (aBTopel M. A.

Vmakos, K. M. Ymakos).

YMK «®wuzuka. 11 kiacc. ba3zoBbliit ypoBeHb»

1. n3uka. 11 xnacc. ba3oBblif ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM

npuioxeHueM (aBrop B. A. KacesinoB).

2. ®usuka. 11 kiacc. ba3obiii ypoBeHb. Metoanueckoe mocodue (aBtop B.

A. KacbsHOB).

3. ®usuka. 10—11 knaccwl. ba3zoBeiit ypoBeHs. Terpanb s 1abopaTOPHBIX

pabot (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazossiit ypoBenb. Kommekt Terpaaeit aiis

KOHTPOJIbHBIX paboT (aBTopsl B. A. Kacesanos, . B. Urpsiios).

5. ®usuka. 11 kimacc. JlunakTuueckue KapTouku-3aaanus (aBTopsl M. A.

Vmakos, K. M. Ymakos).

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 0Opa30BaHHS.

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

3 http://festival.1september.ru/articles/ - pectuBans nenarorudeckux uuei
«OTKPBITBIN YPOK».


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

4 http:/fwww.fizika.ru/ - caitt muist yuureneit (GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuaisl o Gu3MKe.

6 www . ege .edu.ru - uadopmanmonHsiii moptain EI'D.

7 http :// school - collection . edu . ru / - equnas xomrekius LIOPoB


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