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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiiaccoB npu o0yueHuun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM O0yUYeHHUs, a TaK¥Ke
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
1eJIM U3ydeHusl (U3MKU Ha YPOBHE CPEIHEro oOIIero oopa3oBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIlpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3YyJbTATHI 110 TOJIaM 00YUEeHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOPA3yIOMIN
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  ONpeneNsieT Xapakrep U pas3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(GU3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oO0yyarommuxcsi, B (OpMHUpOBaHHE yMEHUW NPUMEHSITh HAyYHBIH METOJ
MTO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeUHEH BOKpYr (Qu3nueckux Teopuid. Beaymmum B Kypce sBiseTCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
($u3HKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3MKH HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOr0O YpOBHS Kypca (PU3UKH — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIIETCS YYaCTHUKAMHU 00pa30oBaTEIHHOTO Mpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3a/a4.
ITpu 3TOM J171s1 pacUETHBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoli MOJENbIO, TO3BOJSIOUINE TMPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3fesa Kypca, TaK M WHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBSICHEHHE MPOTEKAHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BbIOOpa (U3WYECKON MoJenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O Xapakrepa.

B cootBerctBum ¢ TpedoBanusiMmu ®I'OC COO k MaTepuaibHO-TEXHUUYECKOMY
o0ecrnieueHUI0 yuyeOHOro mpolecca 0a30BbId YPOBEHb Kypca (PU3MKKM HA YpOBHE



cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOMHETa MNpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xaOuHeTe (PU3MKH JOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBAHHME JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanuoHHOe 0o0opynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U O0ECHEeYMBAET MOCTAHOBKY
MEPEUUCICHHBIX B TMporpamMMe mo (U3MKE KIIYEBbIX JEMOHCTpalui s
UCCJICIOBAaHUS  M3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlaGopatopHoe oOOpyaOoBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcst B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyyamomuxcs. TemMaTHUyecKue KOMIUICKTHI
1a60paTOpHOTO 00O0PYNOBAaHUSA JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHU LIETISIMU U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYalolUUXCsl K HaydyHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUECHHS] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(bu3MUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeacTaBiICHUN O poiu (DU3UKU [JIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecrneunBaeTcs PeleHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPHOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHHMKY, MOJIEKYSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37I€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITb TEOPETHYECKHE 3HAHUS IS
oObsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC H Uil TPUHATHA
MIPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIEHUS pPa3IMYHBIX 3a7ad C SBHO 3a/JlaHHOM
(¢u3nueckoll MOJENbI0, 3aJay, MOAPa3yMEBAIOUIUX CAMOCTOSTEIbHOE
co3naHue Pu3MIeCKOr MOJEIH, aIeKBaTHOW YCIIOBHUSM 3aJ1a4H;



e TMOHHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TIUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHSL YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme Mo (QuU3MKE TMepeyeHb Ja0OpaTOpPHBIX U
NPaKTUUYECKUX paldOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JIeJIaeT BBIOOD
npoBeAcHUsT J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoxae. HaydyHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa U TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbl U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHMU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBbI KOOpJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmHueitHoe geuxenue. JIBrikeHre MaTepruagibHON TOUKH 110 OKPYKHOCTH
C IOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIUHEWHAsA CKOPOCTh.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSAJIOB, LICMIHBIE U PEMEHHBIE NEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKHX XapaKTePUCTHK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OpOIICHHOTO TMOJ] yIJIOM K TOPU3OHTY W
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaJICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU 10 OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomol



N3ydyenne HepaBHOMEPHOTO ABHKECHHUS C LIEJbIO OMPEICIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, HPONUIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyenne nBUKEHUS LIapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OpoIIeHHOTr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepUalbHbIX TOUYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibxkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOBKEHUS U cujia TpeHus nokos. Koagduiment tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarensHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECUS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTHUUYECKOE NPUMEHEHUE: MOAMIMITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiuH.

UccnenoBanne yciaoBUil paBHOBECHS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbvl coxpanenusn 6 mexanuke



NmMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUATIbHBIX TOYEK.
NMmnynbsC cunbl M U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOEC NBUXEHUE.

Pabota cunbl. MOIIIHOCTE CUJIBI.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbHas DHEPIus. [ToreHuunanpHas DHEPrus YIPYro
nedopMUpoBaHHON NIPYKUHBL. [loTeHIIMAIbHAS YHEPTHS TeJia BOJIM3U MOBEPXHOCTU
3emMiu.

[ToTenumanbHbIE 51 HETMOTCHIIMAJIbHBIC CHJIBI. CBsi3b paboOTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUsI MEXAHUYECKOU DHEPTUMU.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHUYeCcKne YCTPOMCTBA W MPAKTUUECKOE MPUMEHECHHUE: BOJOMET, KOIIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MAsATHUKOB.

HccnenoBanue cBsi3u pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOH 3Hepruu
TeJIa Ha PUMEPE PACTSHKEHUST PE3UHOBOIO KI'yTa.

Paznen 3. MoJsiekyasipHasi pu3uKa M1 TEPMOJHMHAMUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHI[ BeniecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mojiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

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

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJICKYJSPHO-
KMHETUYECKOW TEOpUH HACaJbHOrO0 raza. AOCOJIOTHas TeMIepaTypa Kak Mepa
CpelIHEM KWHETHYECKOW SHEPruy TEIJIOBOrO JABMXKEHHS dYacTull raza. [llkama
temmepatyp KenbBuHa. I'a30Bbie 3akoHBI. YpaBHeHHe MeHnneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B Hi€albHOM Ta3e€ C MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe TmpeacTaBiIeHUE H3OMPOIIECCOB: M30TEpPMa, H30XO0pa,
nzobapa.



TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (pororpaduu
MOJIEKYJ OPraHUYECKUX COETUHECHUM.

OnpiTel 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aMMOJICYCTBUA.

Mopens, WUTIOCTpUPYIOIasi IPUPOY JTABJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSI HJCAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

OmnpeneneHne Macchl BO3ayXa B KJIAaCCHOM KOMHATe Ha OCHOBE WU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTypPhl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKTY IMapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJMHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KonnyecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEeHHUE. Y IeJIbHasd TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoThl NpU TEILIONEpEaaye.

[TonssiTue 006 ammabaTtHOM mporiecce. I[lepBeIii 3aKOH TEPMOIWHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOIAMHAMUKH K wu3ompolieccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpoiieccoB B MPUPO/IE.

TeroBele  mammuHbl.  [IpyHOMOBI  JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoGpa3oBanus HSHEpPrUM B TEIUIOBHIX MamnHax. KoadduimeHT mnone3Horo
nerictBus TerioBodt MammHbL [lukn KapHo u ero xoad@uimeHT Mojae3HOoro
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETNIOPHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CrOpaHus, OBITOBOU XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEpPruM Tejia MPU COBEPIICHHH PabOTHI: BBUIET
mpoOKku W3 OYTBUIKM TIOJ JCHCTBHEM CXKAaTOTO BO3/IyXa, HarpeBanwe 3¢upa B
JATyYHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla NpH TeIionepeaye.

OnbIT 110 a11abaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).



Mopenu napoBoi TypOUHBI, ABUTATENs BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanun eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwllleHHBI map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Tsépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTaIM3anus. Y iefapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHuUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenne npy noHWKEHHOM [1aBJICHUMU.

Crioco0bl U3MepeHHs BIaKHOCTH.

Habnronenune HarpeBaHust U IJ1aBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHre OTHOCUTENIBHOM BIAXKHOCTH BO31yXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. Inekmpocmamuka

DneKTpu3anus Tei. DNEeKTpUIecKui 3aps. J{Ba Buaa seKTpUYECKUX 3apsI0B.
[IpoBoAHUKHM,  JOUANEKTPUKHM U  MOJYNPOBOJHUKU. 3aKOH  COXPAaHEHUS
AIEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TouedHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampssk€HHOCTh — 3iekTpuyeckoro moss.  [IpuHnmn
CYyHEPIIO3ULMH BJIECKTPUYECKUX IOJIeH. JIMHMM HaANpsyKEHHOCTH AIEKTPUYECKOTO
TOJIA.

PaGota cun anekrpoctarudeckoro moss. [loreniman. Pa3HocTh moTEHIIHATIOB.
[IpoBOJHMKH W AWANEKTPUKH B DJIEKTPOCTATUYECKOM TMoje. [(uanexkrpuyeckas
MMPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

TexHnyeckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTEDP.



Jlemoncmpayuu

Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEKY HUMU U TUDJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3mepenne 31ekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEMu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YIEIbHOE COMPOTUBICHUE BEUIESCTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTUHEHNE MPOBOIHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTb
AJIEKTPUYECKOTO TOKA.

DNEKTPOABIKYIIASI CUJIa M BHYTPEHHEE COMPOTHUBJICHUE HCTOYHUKA TOKA.
3axkon OMa [ OJIHOM (3aMKHYTOM) 3ieKTprudeckoil rienu. KopoTkoe 3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAJUIOB. 3aBHUCUMOCTh
CONPOTHUBIICHUSI METAJVIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBogHUKH. CobOcTBeHHAs 151 MpUMECHas MPOBOJIUMOCTh
noJyripoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomympoBoIHUKOBEIE TPUOOPHI.

DJIEeKTPUYECKUM TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNeKTpUUeCKU TOK B Ta3zaX. CaMOCTOSTENbHBIH M HECaAaMOCTOSATEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHu4Yeckne YCTpOHMCTBA M MPAKTUYECKOE NPUMEHECHUE: aMIIEPMETD,
BOJBTMETP, PEOCTaT, HCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIHLHBIE TPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPEZUCTOPHI, MOTYITPOBOTHUKOBBIM TMO/1, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne criibl TOKA U HAPSDKEHUS.

3aBUCUMOCTh CONPOTUBICHUS LUIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TUJIOIIA/IU TIOTIEPEYHOr0 CEUYCHUS U MaTepuaa.

CMemaHHOE COeIMHEHUE MPOBOJHUKOB.



[IpsmMoe wn3MepeHne dIeKTpOABMKYLIEH cuibl. KOpoTkoe 3aMbIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHne cMemaHHOro COEINHEHNS PEZUCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 Kilacce oCylIeCTBISIETCS C
Y4ETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll € KypcamMu MaTeMaTHKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMBbl ypaBHEHUW, JWHEHHAs QyHKIMS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonoeusa: MexaHn4ecKkoe IBUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE paBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJI, KUAKOCTEH U T'a30B,
JJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIUCCOLMALMNS,
raJIbBaHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeodpa3oBaHUe JBUKEHHUM C HCIIOJIB30BAaHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHHUs UMITYJIbCA B
TEXHHKE (paKeTa, BOOOMET U IPyrUe), IBUraTelb BHYyTPEHHErO CrOPaHus, apoBas
TypOHHa, OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH MOTYYEeHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH,
ANEKTPOCTAaTUUECKAs 3alNUTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
IIPUHTEP, JIEKTPOHAIPEBATENIBbHBIE TPUOOPBI, IEKTPOOCBETUTENIBHBIE TPHUOOPHI,
raJbBaHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIBHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS |

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPaKJaHCKOTO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaXKIaHCKON HICHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKCHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAaHUE TIJI00aIbLHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIECTBISATh MPOCKTHYIO U UCCIE0BATENIbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh I JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHMUS,
BBISIBIIATH  3aKOHOMEPHOCTHM W TPOTHBOPEYMs] B  paccMaTpPUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTepHaIbHbIX U HEMaTEpHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJICACTBUM AEATCIHLHOCTH;
KOOPJAWHUPOBATH Y BBIMOJHIATH Pa0OTy B YCIOBUIX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aWMOICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUU )KU3HEHHBIX MPOOJIeM.
ba3oBble ucciieoBaTeJIbCKHue 1eMCTBHA .
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH MOHATUSIMU U METOJaMU
bu3nUecKol HayKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIE0BATEILCKON M MPOCKTHOMN JAEATEIHHOCTH
B 00JIacTH (DU3MKU, CTTIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOUCKY



METOJIOB pEIIcHUs 3a1ad (U3HYECKOTO CONCpIKaHWs, MPUMCHCHHIO Pa3IMIHBIX
METO/IOB ITO3HAHHSI,;

BJIQJCTh BHIAMU JCATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €0
WHTEPIPETANNN, TPEOOPa30OBAHUI0 ¥ TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYallUgX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISBJIATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/ady,
BBIJIBUTATh THITOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTBI JIJIS TOKAa3aTeIbCTBA CBOUX
YTBEPIKJCHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh TIOJIYYCHHBIE B XOJE PCIICHHWS 3aJladyd  Pe3yJIbTaThl,
KPUTHYECKH OIICHHBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MCHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4yd B 0Opa3oBaTEIHHOU
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh IEPECHOCHTh 3HaHUSA 1O (U3UKE B TPAKTHYECKYIO 00JacTh
KU3HEIEATEITbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPE/IaraTh OpUTrHHAIBHBIC TT0JIXO0JIBI U PEIICHUS;

CTaBUTH MPOOIEMBI U 33J1aUH, JOMYCKAIOIIHNE ATbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TOJTyUYeHUs] MHGOpMAIUU (PU3UUECKOTO COJAEpPKaHUs U3
HUCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIBHO OCYIICCTBISATh IIOWCK, aHAJIN3,
CHUCTEMATH3alluI0 M HWHTEPIpEeTalnio HHOOpPMalMK pa3IuyHbIX BUIAO0B U (hopMm
IpPEICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh HH(POpMAITUH;

UCIIONIB30BaTh  CPEACTBA  MH(DOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTraHU3allMOHHBIX
3a/1a4 C COOMI0IeHHEeM TPeOOBaHUH SPrOHOMUKH, TEXHUKHA O€30IIaCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COMEpXKaHUS B PA3IMYHBIX (QopMmarax ¢
y49€TOM Ha3Ha4YeHUs MHOOPMALIMK U MEJIICBON ayIUTOPHUH, BEIOUPAs ONTHUMAIBHYIO
dbopMy MpeaCTaBICHUS U BU3yaIH3allHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU JIESITEIIEHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥  CMATYATh
KOH(JIMKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;



[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIE YHHBepPCAJbHbIE YUeOHbIE A€l CTBUS
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATH IMO3HABATEIBHYIO JEATEIHHOCTh B OOJIACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUJIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTECHHI;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIE€SITEIHbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHH  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJNbTATOB W
OCHOBaAHUM;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHH I OLIEHKH CUTYalllud, BHIOOpa BEPHOTO
peIICHHS,;

yMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
NEeSTEHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10OCTHKEHHS TUIHOCTHBIX PE3YITATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoOBHS cpeaHero oOlmiero oOpa3oBaHMs Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTEIIJIEKT, TIPEIITOTaratoInui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOU cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPHHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMCHHE JEHCTBOBATh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX pOJb U MeCcTO (Pu3uMKu B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIUaIbHas CHCTeMa OTcuéra, abCONMIOTHO TBEPIOE TEO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIeCTBA U
AIEKTPOUHAMUKU: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSAMOJIMHEIHOE JIBHKEHUE,
CBOOO/IHOE TAJICHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPIUS, B3aUMOJICICTBUE
ten, auddys3usi, 6pOYHOBCKOE NIBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TeEN,



M3MEHEeHHEe O0BhEMa TeJl MpU HarpeBaHUU (OXJIAXKIEHUM), TEIJIOBOE PaBHOBECHE,
WCIapeHue, KOHJEHCAIMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KHUIIEHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HArpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXKIY MapamMeTpaMu COCTOSHHS ra3a B U30Mpolieccax, dJIEKTpU3alus Ted,
B3aUMOJICHICTBUE 3aPA/I0B;

OMUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3Yysd (U3UYECKUE BEITUYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIECHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
MMITYJIbC T€Jla, KUHETUYECKasi HSHEPrus, MOTEHIMAIbHAasl YHEPTUsl, MEXaHUuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU ONHCAaHWUW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMY,

OMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTUYECKOTO ABMIKCHHSI MOJICKYJI, CpeAHEKBAApATHIHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, paboTa rasa,
KO3 (PUIIMEHT TIOJE3HOr0 JICHCTBUSA TEIUIOBOT'O JIBUTATElNsl; TPH OINHUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

ONMUCHIBATh U3YUECHHBIE JJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKue BETUYMHBI: IJIEKTPUUECKUN 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS,, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIIbI; YyKa3bIiBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, HPUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOopMyIHpPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE TIPUHIIUIIBI ICUCTBUS MAIIIWH, MPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBHUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBINIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUH, MPU STOM



dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, IPOBOJAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCIIOJb30BaHUEM MPSMBIX H3MEPEHHM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUPOBaTh PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISIOBAHNUS,

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MPU MPOBEIACHUN MCCIEIOBAHUM B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJjauu
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHHWBATh PEATbHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1au: BBICTPAUBATD JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PpacCYXIEHUW C OMOpOl Ha HM3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIIEHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHUU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIPETALUN U MPEICTABICHUS
y4eOHOW H HAyYHO-TIOMYJISApHOW HWHQpOpPMAIMH, TONYYECHHOH U3 Pa3IuIHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pPAa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (DU3MKE B MOBCETHEBHOM KU3HU JIJIS
oOecrieueHus 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpuHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpyNIe C BBHIIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpenesiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBaTHO OLICHUBATH
BKJIQJI KQXJI0T0 U3 YYACTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
N HaumenoBan | KosimuecTBO 4acoB DJIeKTPOHHBbIE
" | we pasnenos (undpoBbie)
n/ Becer | KouTpoibH IIpakTHYeck
U TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padboTsbl
NPOrpaMmblI pecypcsl
Paznen 1. PUBUKA U METO/JIbI HAYUYHOI'O ITIO3HAHUA
®dusuka u
METOHE bu6moreka [IOK
1.1 2 https://m.edsoo.ru/7f41b
Hay4HOTO
f72
MTO3HAHUS
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41b
f72
bu6moreka [IOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41b
fr2
3aKOHBI bu6moreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41b
MeXaHHuKe f72
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
MOTEKVILIDHO- bu6mmoreka [IOK

3.1 YIP . 9 1 https://m.edsoo.ru/7f41b
KHHETHYECKOM

.':7_2

TEOPHUH
OcCHOBBI bu6mmoreka [JOK

3.2 TEPMOIUHAMH 10 1 https://m.edsoo.ru/7f41b
KH f72
ArperaTHble
COCTOSIHHS bu6mmoreka [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41b
dazoBbIe fr2
TIepPeX0/Ibl

Hroro no paszneny 24

Paznea 4. QJIEKTPOJIUHAMUKA
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5 bubnuorexa [JOK
JIEKTPOCTATH
4.1 10 https://m.edsoo.ru/7f41b
Ka
f72
ITocTosiHHBIN
ANEKTPUUECKHI bubnuorexa [JOK
4.2 i Tok. Toku B 12 https://m.edsoo.ru/7f41b
pa3IMyHBIX f72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOBIIO

[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

Yckopenue

10 KJIACC
KoaunuyecTBO 4acoB JIeKTPOHHBIE
Ne Mara P
Kontpoas | IIpaktuye uugposkie
n/ | Tema ypoka Bce usyye
HbIE CKHe o0pa3zoBaTe/ibHbI
1 ro HUs
padoThI padoTsI e pecypchbl
®duszuka —
HayKa o
IpUPOJE.
Prp bubmmoreka [IOK
Hayunslie
1 METOEL 1 https://m.edsoo.ru/ff
A 0c32e2
MO3HAHUSI
OKPYXKaIOIIETOo
MHpa
Poxbs u MecTo
¢buzuku B
(dhopMupoBaHUU
COBPEMEHHOU
. bubmmoreka [JOK
Hay4qHOU
2 CADTHHEL MiDa 1 https://m.edsoo.ru/ff
p pa, 0c33e6
B
MPAKTUYECKOMN
JIEITEILHOCTH
monei
MexaHudeckoe
IBHKEHUE.
OTHOCHUTEIBLHOC
Th bu6moreka [IOK
3 MeEXaHUIECKOTO 1 https://m.edsoo.ru/ff
JIBIKCHHUSL. 0c3508
Ilepememnienue,
CKOPOCTb,
yCKOpEHUe
PaBHOMEpHOE bubnuoreka [JOK
4 PSIMOJIMHENHO 1 https://m.edsoo.ru/ff
€ IBIKEHUE 0c3620
PaBHOyCKOpEHH
oe bu6mmoreka [JOK
5 DAMOMHHERHO 1 https://m.edsoo.ru/ff
p 0c372e
€ JIBIJKEHHE
CBoboaHOE bu6mmoreka [JOK
6 MmajcHHUE. 1 https://m.edsoo.ru/ff

0c39cc



https://m.edsoo.ru/ff0c32e2
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cBOOOTHOTO

HageHus
Kpusosmuelno
€ IBIDKEHUE.
bu6mmoreka [{OK
JBr>xeHue
7 MATCOHATLHO https://m.edsoo.ru/ff
P Oc3ada
TOYKH II0
OKPYXHOCTH
[Tpuanun
OTHOCHUTEIHHOC
TH 'annnes.
bu6mmoreka [{OK
NuepunanbHbie
8 CHCTOMEL https://m.edsoo.ru/ff
0c3be8
OTCUETa.
[IepBb1it 3aK0H
Hrrotona
Macca Tena.
Cuna.
[Tpunaun
CYIEpIIO3UIIUT bubnuoreka [IOK
9 cui. Bropou https://m.edsoo.ru/ff
3ak0oH HproToHa 0c3hbe8
TSt
MaTepuaabHOW
TOYKH
Tpetun 3akoH
bu6mmoreka [JOK
Hrrorona mis
10 MATCDHATEHEX https://m.edsoo.ru/ff
P 0c3be8
TOYEK
3akoH
BCEMHUPHOTO
TSITOTCHHUSL. bu6mmoreka [JOK
11 Cuna TSDKECTH. https://m.edsoo.ru/ff
[TepBas 0c3d00
KOCMHYECKast
CKOPOCTb
Cuna
ocTH bu6mmoreka [JOK
12 é’:}l:}’; I ’ https://m.edsoo.ru/ff
oH 1 yka. 0c3e18
Bec Tena
Cuna tpenus. Eufs 10K
noImoTeKa
Kosdhdbunuent
13 bpru https://m.edsoo.ru/ff

TpeHus. Cuina
CONIPOTHUBIICHUS

0c3f76



https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

IIpru IBMIKCHUN
TCIa B
KUIKOCTHU NN
rasc

14

[ToctynarenbHo
eu
BpalaTeabHOe
JIBHKCHUE
a0COJIIOTHO
TBEPAOTO TEIA.
MoOMEHT CHITBI.
IIneyo cumsl.
VYcemoBus
paBHOBECHs
TBEPAOIO Tena

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c41a6

15

Nmnynsc
MaTepuaIbHON
TOYKH,
CUCTEMBI
MaTepuaIbHbIX
TOYEK.
Nmnynbe cuibl.
3akoH
COXpaHEeHUs
VMITYJIBCA.
PeaktuBHOE
JBUKECHUE

bu6moreka [IOK
https://m.edsoo.ru/ff
0c43d6

16

Pabota u
MOILIHOCTD
CHUIBL.
Kunernueckas
SHEPTHs
MaTepuaabHOW
TOYKH.
Teopema 06
W3MEHECHUU
KUHETHYECKON
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c4502

17

ITorennumanbpHa
s1 JHEPTUSL.
ITorennmanbpHa
s1 QHEPTUSA
yupyro
neopmupoBan
HOU IIPYKUHBI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc46la



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c461a
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ITorennmanpHa
sl HEprusi Teya
BOIH3H
MMOBEPXHOCTU
3emin

18

IToTeHMaIBHBI
eu
HEIMOTEHIMAIbH
ple ciibl. CBSI3b
paboThI
HEIMOTEHINAIbLH
BIX CHII C
H3MEHEHHEM
MEXaHNYECKOH
SHEPTHH
CHCTEMBI TeJI.
3aKkoH
COXpaHEHUS
MEXaHNYEeCKOH
SHEPTHH

bubmmorexa [{OK
https://m.edsoo.ru/ff
0c478c

19

JlabGopaTopHas
pabota
«HccaenoBanue
CBSI3U PabOTHI
CHJIBI C
M3MEHEHHEM
MEXaHUYECKOU
SHEpruu Tena
Ha IpuMepe
pacTsKeHUs
PE3UHOBOTO
KIyTay

20

KonTposbHas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKOoHBI
COXpaHEHUs B
MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c4b74

21

OcHoBHBIC
MTOJIOKCHHUS
MOJIEKYJISIPHO-
KHUHETHYECKOM
TEOPHH.
bpoyHoBckoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c4dc2



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

Anpoysust

22

Xapakrep
JIBMJKEHUS U
B3aUMOJICHCTBU
s1 YaCTHI]
BCIIICCTBA.
Mogenn
CTPOEHUS
rasos,
JKUJIKOCTEN U
TBEPJIBIX TEI

23

Macca
MOJIEKYJL.
KommuecTBo
BEIIIECTBA.
ITocTostHHAas
ABoraapo

24

TermmoBoe
paBHOBECHE.
Temnepatypa u
€€ U3MEpPEHHUE.
[lIxana
TeMIlepaTyp
Henscns

25

Wneanpueiii ras
B MKT.
OcHoBHOE
ypaBHEHHUE
MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc4fde

26

AOcoroTHas
TeMIieparypa
Kak Mepa
cpeaHen
KUHETHUYECKOM
SHEPTUU
JIBKECHUS
MOJIEKYIL.
YpaBHeHue
Meunpeneena-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff
Ocblle

27

3aKkoH
anpToHa.



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

T'a3oBEIE
3aKOHBI

28

JlaGopatopHas
pabota
«HccnenoBanue
3aBHCHMOCTH
MEXIY
napameTpamMu
COCTOAHUA
pa3pekeHHOTO
rasa»

29

H3omporieccel B
UJIeaIbHOM rase
" UXx
rpaduueckoe
Mpe/iCTaBJIeHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c570e

30

Bryrpennss
SHEPTruUs
TEPMOTTHAMHY
€CKOW CHUCTEMBI
U CIIOCOOBI €’
W3MCHCHUS.
KoaunuectBo
TEIUIOTHI U
pabora.
Buyrpennsis
SHEPTHs
OJHOATOMHOTO
HJICaTbHOTO
rasa

bu6moreka [IOK
https://m.edsoo.ru/ff
0c5952

31

Buner
Terionepeayu

bubnuoreka [JOK
https://m.edsoo.ru/ff
0c5c36

32

Y nennHas
TEILI0OEMKOCTh
BEIIECTBA.
KommuecTBo
TEIJIOTHI TPU
Terionepeaaye.
AnnabaTHbIH
MpoI1iecc

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c5c36

33

[IepBriit 3aK0H
TEPMOJIMHAMUK
U U €r0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ochefc
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IIPUMEHEHHE K
u3oIpoueccam

Heobpatumoct
b TIPOLIECCOB B
MIPHUPO/IC.

bu6mmoreka [{OK

34 Bropoii 3aKoi https://m.edsoo.ru/ff
0c6230
TEPMOTTHAMHK
u
[Tpuanun
o bubmmoreka [{OK
35 KIUT Terosoii https://m.edsoo.ru/ff
0c600a
MaIllHbI
36 Hwukn Kapro n
ero KII/]
OKOJIOTUYECKHUE
37 poOIeMBI
TETUIOIHEPTETH
KH
O6o0maromuii
YPOK
«MonexkynspHa bubnuoreka [IOK
38 s pusnka. https://m.edsoo.ru/ff
OCHOBEI 0c6938
TEPMOAMHAMHK
w»
KonTposbHas
pabora 1o Teme
«MonexynspHa bubnuoreka [JOK
39 s pU3HKa. https://m.edsoo.ru/ff
OcHOBBI 0c6as0
TEPMOAMHAMUK
m»
[TapooOpa3zoBan
He u bu6mmoreka [JOK
40 KOHJICHCAIIHS. https://m.edsoo.ru/ff
Hcnapenue u 0c63b6
KUIICHUE
AOcoroTHas 1
OTHOCHTEJIbHAS
bubmuoreka [JOK
41 BADKHOCTR https://m.edsoo.ru/ff
BO3yXa. 0c64d8
Haceimennsiii

nap



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

TBepnoe Teno.
Kpucrannuueck
ue u aMopHbIe

Tena.
AHU3O0TpOTIUA bubnuotexa [JOK
42 CBOWCTB https://m.edsoo.ru/ff
KpHUCTAJLJIOB. 0c65f0
Kunkne
KpUCTAJUIHI.
CoBpeMeHHbIe
MaTepuabl
IInaBnenue u
KpUCTaJUTH3alN
s, ViebHas bubmmoreka [{OK
43 reIOTa https://m.edsoo.ru/ff
0c6708
TJIaBJICHUS.
CyOnmumartust
VYpaBHeHue bubnuorexa [JOK
44 TETIJIOBOTO https://m.edsoo.ru/ff
Oamanca 0c6820
DIeKTpu3aIus
TelL.
DNEeKTPUUECKUH bubnuoreka [JOK
45 3apsn. JlBa https://m.edsoo.ru/ff
BHUJIA Ocbbcc
ANEKTPUIECKUX
3apsIoB
[IpoBoHMKH,
JTUDJICKTPUKHU U
MTOJTYTIPOBOTHH bubnuoreka [JOK
46 K. 3aKOH https://m.edsoo.ru/ff
COXpaHEeHMs Oc6bcc
ANEKTPUIECKOT
0 3apsaa
B3aumonencTs
ve 3apsJioB.
Saxon Kystona, bubnuoreka [IOK
47 B https://m.edsoo.ru/ff
TodeunbIr
. Oc6eed
ANEKTPUUECKUN
3apsig
Hanpsx€nnocr
. bu6mmoreka [JOK
48 https://m.edsoo.ru/ff
ANEKTPUUECKOT

O ITIOJIA.

0c6df2



https://m.edsoo.ru/ff0c65f0
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[Tpuanun
CYIIEPIIO3UIUH
BIIEKTPUUECKUAX
nojien. Jluauu
HAaIPSHKEHHOCT
u

49

Pabora cun
ANEKTPOCTATUY
€CKOTI'0 TOJIA.
ITorenmmanr.
PasnocTh
MOTEHIIHATIOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff
0c6f00

50

[IpoBoHMKY 1
TUBIIEKTPUKH B
ANEKTPOCTATUY
€CKOM TIOJI€.
JusnekTpuyueck
ast
MIPOHUIIAEMOCTb

bu6moreka [IOK
https://m.edsoo.ru/ff
0c7018

51

DIIEKTPOEMKOCT
b. Kongencarop

bu6moreka [IOK
https://m.edsoo.ru/ff
0c7126

52

DIIEKTPOEMKOCT
b IJIOCKOTO
KOHJICHCATOpA.
DHeprus
3apsSKEHHOTO
KOHJIeHCcaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff
0c72c0

53

JlaGopaTopHas
pabota
"U3mepenue
3IEKTPOEMKOCT
u
KoHzeHcaTopa"

54

ITpuHIMn
JNEUCTBUS U
IIPUMEHEHHE
KOHJICHCATOPOB
)
KOIUPOBAJILHOT
0 amnmnapara,
CTPYHHOTIO
IIpUHTEpA.
OnexTpocraTuy



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
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eCKasl 3alluTa.
3a3zemiieHHE
ANEKTPOTIPUOOP
OB

55

DnexTpuyecKuit
TOK, YCIIOBUS
ero
CYIIIECTBOBAHHUS
. IlocTosIHHEBIH
Tok. Cnita Toka.
Hanpsixenue.
ConpoTHuBieHN
e. 3akon Oma
JUTSl ydacTKa
LeTH

56

IlocnenoBsarenn
HOE,
napasuiesbHoe,
CMEIIaHHOE
COeIMHEHNE
MIPOBOTHUKOB.
JlabopaTopHas
pabota
«3yuenue
CMEIIAaHHOTO
COeIMHEHUS
PE3UCTOPOB»

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff
0c74f0

57

Pabota u
MOIITHOCTB
AIEKTPUUECKOT
0 TOKa. 3aKOH
[xoyna-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c7838

58

3akon Oma mis
MOJIHOU
(3aMKHYTOI)
AIEKTPUUECKON
LEMH.
Kopotkoe
3aMBbIKaHUE.
JlaGopatopHas
pabota
«3mepenue
S1C
HMCTOYHHUKA
TOKA U €r0

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Oc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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BHYTPECHHETO
COIIPOTHUBIICHUS
»

59

DNeKTpOHHas
MIPOBOIUMOCTD
TBEPIBIX
METAaJIJIOB.
3aBUCHUMOCTh
COTNIPOTHUBIICHUS
METaJIJIOB OT
TeMIEepPaTypHI.
CeepxmnpoBoiu
MOCTb

60

DNEeKTPUUECKUH
TOK B BaKyyMme.
CsomuctBa
AIEKTPOHHBIX
MTy4KOB

61

[TomynpoBoaHM
KH, UX
coOcTBeHHas U
MpUMecHas
MIPOBOMMOCTb.
CsouctBa p—
n-mepexoja.
[TonynpoBoaHu
KOBBIE
PpUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff
0c84ae

62

DIIEKTPUYECKUI
TOK B
pacTBopax u
pacrmiiaBax
AJIEKTPOJIUTOB.
DIEKTPOIUTHYE
cKast
JCCOLIAAIuS.
DneKTpoan3

bubnuoreka [JOK
https://m.edsoo.ru/ff
0c82ba

63

ONEeKTpUUECKUN
TOK B rasax.
CamocrosATensH
bl U
HECaMOCTOSTEN
BHBIU pa3psil.

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0Oc84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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Monnus.
IImazma

DIEeKTPUYECKUE
npubOpsI U
YCTPOMCTBA U
ux

64 MIPaKTUYECKOE
MpUMEHEHHE.
[IpaBuiia
TEXHHUKHU
0e30MacHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c86fc

O606maronuit
OK

65 yp

«DNEeKTpoIuHa

MHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ff
0c88be

KontponbHas
pabora 1mo Teme
«DNEeKTpOCTaTH
Ka.

66 [TocTosHHBII
AIEKTPUYECKUI
TOK. Toku B
Pa3IMYHbIX
cpenax»

bu6moreka [IOK
https://m.edsoo.ru/ff
0c8a8a

Pe3epBHbIit

YPOK.

67 KonTposbHas
pabora 1o Teme
"DnexkTpoauHa

Muka"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c8c56

Pe3epBHbIit
YPOK.

68 O06o0marommit
YpPOK MO TeMaM
10 xmacca

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c8f6c

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

68
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YYEBHO-METOJANYECKOE OBECIHHEYUEHHUE

OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non

penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocsewenue»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJA

1. Pabouas nporpamma

2. [leppikun A. B. ®usuka 10 kinacc. YueOHuUK 111 00111€00pa3oBaTEIbHBIX
yupexaenuid. M.: [Ipocsemenue. 2021

3. TemaTuueckre KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE pa0OTHI 10 pusuke. 10

kiace /O. U. I'pomresa. - M.: M3gatenscTBo "Ok3amen", 2012

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET
1. Enqunas komiekius udpoBbIx 00pa3oBaTeIbHBIX pecypcoB - Pexum gocryna:

http://school-collection.edu.ru/

2. OTkpeiTas pusuka - Pexxum qocryma:

https://physics.ru/courses/op25partl/content/content.htmi

3. DnexTpoHHbIC YueOHUKH 0 pusuke - Pexxum goctyna: http://www.fizika.ru/
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