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HOACHUTEJBHAASA 3AIIMCKA

[Tporpamma 1o ¢u3nke 6a30BOro ypoBHS Ha YPOBHE CpeIHEr0 00111ero 06pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOXKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenbHOM mporpammsbl, npenacraBieHHbx B @I'OC COQO, a takxke ¢ yd4éTtom
benepasibHON padoyell mporpaMMbl BOCIIUTAHMS U KOHLIETIIIMU MPENOIaBaHUs Y4EOHOTO
npeamera «®Puzmka» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoit ®deneparuu,
peanu3youmx OCHOBHbBIE 00pa30oBaTEIbHbIEC TPOTPAMMBI.

Copeprkanre mporpaMmbl 1o (pu3rKe HarpaBiIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTuHBI Mupa obydarommxcs 10—-11 kimaccoB mpu oOyueHuu ux (U3MKe Ha
06a30BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO noaxoa. [Iporpamma no gusuke
cootBeTcTBYET TpeboBaHUAM PI'OC COO K muaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOy4YeHHs, a TakK€ YUYUTBIBAET HEO0OXOIUMOCTh
peaiu3alluid MEXNPEAMETHBIX CBS3€H (PU3UMKHU C €CTeCTBEHHO-HAYYHBIMU Y4YEOHBIMU
npenMeramMu. B Hell ompenenstoTcss OCHOBHbBIE L€ M3Y4YeHUs (U3UKU Ha YpOBHE
cpenHero ooduero oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJIbTaTbl OCBOCHUS Kypca (DHU3MKU:
JUYHOCTHBIE, METAPEIMETHBIE, PEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

® IUIAHHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YPOBHE, B TOM
quClie IPEIMETHBIE PE3YJIbTaThl 10 TOJaM 00yUYEeHHUS;

e cojepxaHue yueOHoro npeamMera «du3nka» 1o rogam oOy4eHus.

®du3rka Kak Hayka 0 HanOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKIJIAJ B CHUCTEMY 3HAaHUUA 00
okpyxatoiieM mupe. LlkonbHbIN Kypc GU3NKHA — CHCTEMOOOPA3YIOIINIA AJ1 €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MPEIMETOB, IMOCKOJIbKY (U3MUECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB W SIBICHUMU, M3y4aeMbIX XHUMHEH, Ouonorueit, ¢usudeckoit reorpadueit u
actpoHomuel. Mcronbp3oBanre U akTUBHOE MPUMEHEHNE (U3NMUECKUX 3HAHUHN OTpeIeNisieT
XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUMH B cepe dHEPreTUKH, TPaHCIOpPTa,
OCBOEHHUS KOCMOCA, MOJYyYEHHUS] HOBBIX MAaTEPHUAIIOB C 3aJaHHBIMA CBOMCTBAMU U JIPYTHX.
N3yuenue (u3uMKH BHOCUT OCHOBHOW BKJIaA B (POPMUpOBAHUE €CTECTBEHHO-HAYUHOMH
KapTUHBI MUpa 00ydyaromuxcs, B OpMUPOBAHUE YMEHHI NMPUMEHATh HAYYHBIA METOJ]
MO3HAHUS MPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIeIOBAaHUIA.

B ocHOBY Kkypca (hus3uku Ju1st ypoBHS CpeIHEro 001Iero oopa3oBaHus OJIOXKEH PsiT
UJIeH, KOTOPBIE MOKHO PACCMATPUBATh KaK IIPUHLIMIIBI €70 IOCTPOEHHUS.

Hoesa yenocmnocmu. B coOTBETCTBUHM C HEW Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.



Hoes eenepanuzayuu. B COOTBETCTBUM C HEMl MaTepuan Kypca Pu3uKu oObeTUHEH
BOKPYT (pu3mueckux Teopuid. Benymum B kypce siBnsieTcs: popMupoBaHUe MPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pPHUH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peannzanuss NOpearionaraeT HCHOJb30BaHUE
T'YMaHUTAPHOTO MOTEeHIHaIa (PU3NYECKON HAYKH, OCMBICIICHUE CBSA3U Pa3BUTUS (PUUKH C
pazBuTHEM OOIIECTBAa, a TakKe C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaownoii nanpaenennocmu. Kypc GuU3MKH MpesnonaraetT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTHYECKHUX MPUIOKEHUNA U3yUYEeHHBIX TEOPUH U
3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi IOCPEACTBOM BBEIEHUS FJIEMEHTOB COJEPKAHMS,
MNOCBSIIEHHBIX 3KOJIOTMYECKUM IpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C
pa3BUTHEM TEXHHUKH M TEXHOJOTMH, a TakkKe 0O0CYXIEHHs MpoOJIeM paluoOHaIbHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTUUECKON O€30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CPEAHEro OOLIEero
oOpa3zoBaHus SBISIOTCA (u3nueckue Teopuu ((GOpMHpPOBAHUE TMPEACTABICHUN O
CTPYKType TOCTpOoeHUs (U3NYECKON Teopuu, poird (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOJE, TPAaHUIAX NMPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOIX0]1 B Kypce (PU3UKU peann3yercs MPexie BCEro 3a
CU€T OpraHM3allM SKCIIEPUMEHTAIBHOU JesATeNbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3UKU — 3TO UCHOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPBIE B Iporpamme mno (pu3nke 00beTMHEHbI
B OOIIMI CTIHUCOK YYCHUUYECKUX MPAKTHUECKUX paboT. BrineneHne B yka3aHHOM MepeuHe
7a00paTOpHBIX PpaboT, TMPOBOJUMBIX [UIsI KOHTPOJISI W OIEHKH, OCYIIECTBISIETCS
y4YaCTHHUKaMU 00pa30BaTEIbHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MIIAHUPOBAHUS U
ocHameHust kabunera gusuku. [Ipu sToM obecrneunBaeTcsi OBIaJCHHE 00YyYarOUTUMUCS
YMEHUSIMH ITPOBOAUTH KOCBEHHBIE U3MEPEHNS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NUECKIX
BEJIMYMH U MIOCTAHOBKY ONBITOB MO MPOBEPKE MPETOKEHHBIX THIIOTE3.

bosbiioe BHUMaHNUE yAEIsAeTCs PELICHUIO pAaCUETHBIX U KaUECTBEHHBIX 3a1ay. [Ipu
ATOM JIJIsl pacUETHBIX 3a]1a4 IPUOPUTETOM SIBIISIFOTCS 3a]1a4H C SIBHO 33JaHHON (PU3NIECKON
MOJIETIbIO, TO3BOJISIONINE MPUMEHSITh M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3lena Kypca, TaKk W HWHTErpUpys 3HaHUS W3 pa3HbIX pazaenon. s
KaueCTBEHHBIX 3a/lad MPHOPUTETOM SIBJIAIOTCS 3aJaHus Ha OOBSICHEHHE MpPOTEKaHUs
(GU3MYECKUX SBJICHHM M TPOIIECCOB B OKPY)KAIOIIEH >KU3HU, TpeOyromue BBhIOOpa
bu3nueckoil MoJeNnu AJid CUTYaluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBUn ¢ TpeboBanusiMu OPI'OC COO k maTepHabHO-TEXHUYECKOMY
oOecrieueHunto yuyeOHoro npoiecca 6a30Bblil ypoBeHb Kypca (DU3UKUA Ha YPOBHE CPETHETO



o0u1ero o0Opa3zoBaHMsl JOJKEH U3Y4YaThCsl B YCIOBUSAX IPEIMETHOTO KaOMHETa PU3UKU UITU
B YCJIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO LUKIa. B
kaOuHeTe (PU3MKK JODKHO OBITH HEoOXOoJuMoe JabopaTopHOoe O00OpyAOBaHUE s
BBITIOJTHEHHSI YKa3aHHBIX B MpOrpamMMe 1Mo (PU3MKe YYEHUYECKHX MPaKTUYECKUX paboT u
J€MOHCTPALIMOHHOE 000pYy10BaHUE.

JleMOoHCTpallMoOHHOE 000pyI0BaHHE (POPMUPYETCSI B COOTBETCTBUU C NMPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTHM M OO0ECIEeUMBAaET IOCTAHOBKY IIE€PEUUCIEHHBIX B
nporpamMme 1O (U3MKE KIIIOYEBBIX JEMOHCTPAlUN sl HUCCIEJOBAHMUS H3Y4YaeMbIX
SBJICHUN U TPOIECCOB, SMIUPHUUECKUX U (yHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHU .

JlaGopatopHoe o00OpyIOBaHME I YUYCHMUECKHUX  MPAKTUYECKUX  padoT
dopMupyercss B BUJIe TEMAaTHUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére OJHOTO
KOMIUIEKTa Ha JBYX oOOyuwaroumxcsa. TemaTuueckue KOMIUIEKTHI J1aOOpaToOpHOIo
000py10BaHUs JOJKHBI OBITh IOCTPOEHBI HA KOMITJIEKCHOM HCIOJIb30BaHUHU aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX HM3MEPUTEIbHBIX CHUCTEM B BHJE
U (pPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4YE€HUS (PU3UKHU B 001IEM 00pPA30BAHUHU SBIISIFOTCS:

¢ (opMHUpOBaHHME UHTEPECA U CTPEMIIEHHUS O0YyUaIOUXCA K HAYYHOMY U3YUYECHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJ€ IO3HAHHS U (HOPMHUPOBAHME
MCCJIEI0BATENHCKOTO OTHOIICHHSI K OKPYKAIOLIUM SIBIICHUSIM;

e (opMHUPOBaHME HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3yuyeHUs OCHOB
CTpOEHMS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHUE YMEHHI OOBSCHATH SBJICHUS C HUCHOJb30BAHUEM (PUIMUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMUpOBaHME TPEACTABICHUNH O poJM (QUIUMKKA [ Ppa3BUTUA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 53TUX Iieseld 00ecreynBaeTcsl pEelIeHUEM CIEeIyIoIMMX 3axad B
mpoliecce u3yueHus Kypca (GU3uK1 Ha YpOBHE CPETHETO O0IIero 00pa30BaHuUs:

e pUOOpETEHUE CHUCTEMbl 3HAHUW 00 OOHMX (UIUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYISAPHYIO (DU3UKY, 3JIEKTPOJAUHAMHUKY,
KBaHTOBYIO (DM3UKY U JIEMEHThI aCTPOPU3UKHY;

e (opmMupoBaHHEe YMEHUN NPUMEHITh TEOPETHUECKUE 3HAHUS i1 OOBICHEHMS
¢buznueckux SBICHUM B TNPUPOJAE U AN NPUHATHS NPAKTUYECKUX PEUICHUH B
MMOBCEIHECBHOM KU3HU;



® OCBOEHHE CIOCOOOB PELICHUS PAa3IUYHbBIX 33/1a4 C SBHO 3aJaHHON (U3UYECKOM
MOJIETIBIO, 3a7a4, MOPa3yMEBAIOIINX CAMOCTOSITENIFHOE co3anne (PU3NUecKOr MOJIEeNH,
aJICKBATHOM YCJIOBUSAM 33/1a4H;

® TIOHMMaHWE (PU3NYECKUX OCHOB U MPUHIIUIIOB JCHCTBHS TEXHUUECKUX YCTPOICTB
U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO CPEY;

® OBJAQJICHHME METOJaMU CaMOCTOATENbHOTO IUIAHUPOBAHUS W  IPOBEICHHUS
bu3NUeCKUX SKCIIEPUMEHTOB, aHajM3a U MHTEPIpETalud HH()OpPMAIMH, ONpeaeTIeHHs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/aHHE YCIOBUH i1 pPa3BUTUS YMEHHH MPOEKTHO-HCCIIEI0BATEIbCKOH,
TBOPYECKOU IEATENBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbliI ypOBEHb) Ha YPOBHE CPEOHEro OOLIEro
oOpazoBanust oTBoAUTCS 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
Kiacce — 68 JyacoB (2 Jaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (pu3HKe nepeueHb Jad0paTOpPHbIX U MPAKTUIECKUX
paboT sABISETCS PEKOMEHIOBAaHHBIM, YUUTEINb JIeJaeT BIOOp MPOBEIECHUS Ja00PATOPHBIX
paboT U OMBITOB C Y4ETOM MHJIMBUYAJTBHBIX OCOOCHHOCTEN 00ydaromuxcsl.



COIAEPKAHUE OBYUEHUA

10 KIIACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duznka — Hayka o npupoae. Hayunble MeToAbl MO3HAHUS OKPYKAOLIEr0 MHUPA.
Ponb skcnieprMeHTa ¥ TEOPUH B IIPOIIECCE MTO3HAHUS MTPUPOJIbI. DKCIIEPUMEHT B (DU3HUKE.

MonenupoBanue (U3MYECKUX SBICHUM U TpolieccoB. HayuHble THUMOTE3BI.
®uznyueckre 3aKOHbl W TEOpUU. ['paHUIBI NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Ponb 1 MmecTo pusuku B GopMUPOBAHNN COBPEMEHHON HAYyYHOW KapTUHBI MUDA, B
IIPAKTUYECKOMN AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosbie U MU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMITBIOTEPHBIEC TATYNKU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe ABrmxkeHNuE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEeHUA. Cucrema
orcu€ra. Tpaekropus.

[Iepemenienue, CKOpOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepualibHOW TOYKM, HUX MPOEKIMH HAa OCH CUCTeMbl KoopauHatr. CroxxeHue
IIEPEMEILIEHUN U CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpSIMOJUHEHHOe JBIkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U NEPEMEIIECHNs MaTepUalbHOU
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBonmHeHoe nBMkeHHE. [[BHKEHHE MaTEpUAJIbHOM TOYKM IO OKPY’KHOCTH C
ITOCTOSTHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHHAsI CKOPOCTh. [leprnon n
yacToTa oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHru4ecKue ycTpoucTBa M NMPAKTHYECKOE NMPUMEHEHUE: CIUIAOMETP, JBH)KCHHUE
CHapsI/10B, LEMTHBIE U PEMEHHBIE TIEPEIayuu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCU€Ta, WUIIOCTpALUS KHUHEMATHUYECKUX XapaKTEPUCTHK
JBHKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue nBWKEHUs Tenna, OpOIIEHHOTO TMOJ YIVIOM K TOPH30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

HampaBnenue ckopocTy npH IBHKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydyeHne HEPABHOMEPHOTO JABWKEHHS C LEJNbI0 ONPENEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHST MEXKIAY NYTSAMH, TPONIACHHBIMHA TEJIOM 34
IIOCJIEAOBATEIBHBIE PABHBIE ITPOMEXYTKA BPEMEHU TP PABHOYCKOPEHHOM JIBKEHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanmn otHocutensHOCTH ['anmuies. [lepBeiii 3akoH Hprorona. MHepuumansHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoi 3akoH HeroroHa miis
MaTepualibHOM TOukH. Tpernii 3akoH Hbl0TOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BceMupHOro tarorenus. Cuina tsokectd. IlepBast kocMudeckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokos, ckoyibxkeHus, kadeHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TpeHUs CKOJbXEeHUs U cuia TpeHus nokos. Koagduuuent tpenus. Cuna
CONIPOTHUBJIEHUS NTPU ABUKECHHUM TEJA B )KUIKOCTH UJIH Tase.

[TocTynarensHOE U BpallaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPIOrO Tea.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCHU BpaueHus. [lineuo cuiibl. Y cenoBus paBHOBECHUSA
TBEPJIOIO TeJa.

TexHuyeckue yCTpoUCTBa U NMPAKTUYECKOE IPUMEHEHUE: TIOAIINUITHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHEpUUU.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(opMaluy.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIBEME U TIAJICHUU.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CUJI  YIPYTOCTH, BO3HUKAIOIIMX B INPYKUHE U
PE3MHOBOM 00pa3iie, oT uX JaedopManuu.

HccnenoBanue yciioBur paBHOBECHUS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuKe



NMiynbc MaTepuanbHOM TOUYKHM (Tesa), CUCTEMbl MaTepUalbHBIX ToueK. MIybe
CWJIbI U U3MEHEHNE UMITYJIbCA TeJIa. 3AKOH COXPaHEHUs UMITyJIbca. PEaKTHBHOE IBH>KEHHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckass »oHeprus MarepuainbHOW Toukd. Teopema 00 U3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TotenmmanbHas sHeprus. [loTeHuumanbHas sHeprus ynpyro AehopMHpPOBAHHOMN
npykuHsbl. [loTeHnnanbHas SHEPryd Teaa BOJIU3U MOBEPXHOCTH 3EeMITH.

[ToTeHmanbHbIe M HEMTOTEHIIMATbHBIE CUIIbl. CBSI3b pa0OThl HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXAHWYECKOW 3HEPTHUH CUCTEMBI TeJ. 3aKOH COXPAaHEHUSI MEXAHUYECKOU
DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA U IIPAKTMYECKOE IMPUMEHEHHE: BOIOMET, KOIIED,
MIPYKWHHBIN NIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yuyenue abCoOMOTHO HEYTPYTOro yaapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CUITBI C U3BMEHEHHEM MEXaHUUYECKOW YHEPTUH Tella Ha
[IPUMEPE PACTKEHUSL PE3UHOBOTO KIyTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue. uddysus. Xapaktep ABUKEHUS U
B3aMMOJEHCTBU YaCTUL BelecTBa. MoJIes CTpPOEHUS ra30B, )KUIKOCTEW U TBEPABIX TEIl
1 00BSICHEHHE CBOMCTB BEIlECTBA HA OCHOBE 3TUX Mojejieil. Macca u pa3Mepsl MOJIEKYI.
KommuectBo BemectBa. [loctostHaast ABorasipo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
Llenbcns.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUH HCATBHOTO ra3za. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelHel KHHETUYECKON
SHEPruM TEIUIOBOrO NBWKEHMsS 4dactul raza. lllkama temneparyp KenbBuna. I'a3zoBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon JlansToHa. M3omponeccel B
UJealbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuuecKkue ycTpoicTBa U MpakTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbITHI, OKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, ¢portorpaduu MOJIEKyT
OPTraHUYECKUX COCIUHECHUMN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llTepHa.

OMnBIThI, TOKA3bIBAIONIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnBITHI, WJUTFOCTPUPYIOUIUE YPABHEHUE COCTOSHHS UACAIBHOIO ra3a, N30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

OrnpeneneHue Macchl BO3/1yXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMeTpaMU COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnoebl mepmoouHamuxu

TepMmoannamMuueckass cucremMa. BHYTpeHHssI 5SHEprus TEPMOJIMHAMUYECKON
CUCTEMBI U CIIocOo0bI €€ n3MeHeHus. KonuecTBo TeminoTsl u pabota. BHyTpeHHss SHEpTHs
OJIHOATOMHOTO HUJIeaIbHOr0 raza. Buasl Temionepenayu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4eHHe. YJelbHas TeIUIOEMKOCTh BellecTBa. Koau4yecTBO  TEMIOTHI  MPHU
TerIonepeaaye.

[Tonsitue 06 aguabataom nporiecce. [lepBriii 3akoH TepMoarHaMuKu. [Ipumenenue
MEePBOTO 3aKOHA TEPMOAMHAMUKHU K U30mporieccam. ['padruueckast uHTepnpeTanus paboThl
rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble MamuHbl. [TpuHIUOBEL AeicTBUs TemmoBbiX MamuH. [IpeoOpasoBanus
SHEPruM B TEIUIOBHIX MalnHax. KoapduunueHT noie3noro 1eicTBUs TEIIOBOM MAIIIUHBI.
Huxn Kapuo u ero kod(p@UIIMEHT MOJE3HOr0 ACHCTBUS. DKOJOTHYECKHE MPOOJIEeMbl
TETUIOAHEPTE€TUKH.

TexHuyeckne ycTpolcTBa U MPAKTUYECKOE NMIPUMEHEHUE: JBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEHN SHEPTUH TeJla MPY COBEPIIICHUU pabOThI: BBUIET POOKHU U3
OYTBUIKM IO/ IEHCTBUEM CHKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUIACOIEMOHCTpPAIIHS).

N3MeHeHne BHYTpEHHEN SHEPIUM (TeEMIIEpaTypbl) TeIa IpH TeIuIonepeaye.

OnwIT M0 a1abaTHOMY PACHTUPEHHIO BO3yXa (OTBIT C BO3AYIIHEIM OTHUBOM ).

Monenu mapoBoii TypOWHBI, ABUTATENIE BHYTPEHHErO CrOpaHUs, PEAKTHUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenune yaenbHOoN TEIIIOEMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHaeHcanus. Mcmapenne u kumeHue. AOCOMIOTHAsS u
OTHOCUTENIbHAS BJIIAXKHOCTH BO3dyxa. HacelmeHHbli map. YjenbHas TemioTa
napooOpaszoBaHus. 3aBUCUMOCTh TEMITEpaTyPhbl KUTICHUSI OT JIaBJICHHUS.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Tena. AHH30TPOMNHUS CBOMCTB
kpuctamwioB. JKuakue kpuctauibl. CoBpeMmMeHHble Marepuanbl. IlnaBieHue wu
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUU TIOJYYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HAaHOMAaTEePUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MaPOB.

Kurnienue rpy noHM>XKEHHOM J1aBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHne OTHOCUTENIBHOW BIAKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

DnekTpu3anusl Tel. DJIEKTPUUECKUM 3apsna. JlBa Buaa 3IEKTPUYECKUX 3apsOB.
[IpoBOAHUKM, NUAJICKTPUKA U TMOJYHIPOBOJHUKU. 3aKOH COXPAHEHUS DSJIEKTPUUECKOTO
3apsiaa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIl 3I€KTpUUECKUNA 3apsl.
DnekTpuueckoe noiie. Hanpssk€HHOCTh 3ieKTpuueckoro nosist. [IpuHnmn cyneprno3uiun
ANEKTpUUYECKUX NoJieh. JInHNKM HanpsHKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

PabGora cun anektpoctatudeckoro mojis. I[loreHuman. Pa3HOCTh MOTEHIIUAIIOB.
[IpoBOAHUKM ¥ JUAPJEKTPUKH B  DJIEKTPOCTaTHYECKOM Tone. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. INEKTPOEMKOCTh IUIOCKOrO KOHJEHCATopa.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKash  3allluTa,  3a3eMJICHHUE  DJIEKTPOINPHOOPOB,
KOHJICHCATOP, KOMPOBAJIBHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu



YCTpONCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEl.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIeKTpocTaTUIECKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOAAW IUJIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEeKTpUYECKUN TOK. Y CIIOBUSI CyIIECTBOBAHUS SIEKTPUUECKOTO TOKa. ICTOUHUKHN
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DIIEKTPUYECKOE  COMPOTUBJIEHUE.  YJIEIbBHOE  COMNPOTHUBICHHE  BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIIAHHOE COCIMHEHNE MPOBOJHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jxxoyns—Jlenna. MomHOCTh 3JIEKTPUIECKOTO
TOKa.

DNEeKTpOJBIXKYILAs CUJIa U BHYTPEHHEE COMPOTHBIICHUE MCTOYHHUKA TOKA. 3aKOH
OmMa 117151 TIOJTHOM (3aMKHYTOM ) IeKTprueckoi 1ienu. KopoTkoe 3amMbIKaHue.

DNeKTpOHHAs! MPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTH COIMPOTHUBIICHHS
METaJIOB OT TeMIIEpaTypbl. CBEPXIMPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX TYyYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI M MPUMECHAS TTPOBOAUMOCTH MOJTYTPOBOTHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUUECKUN TOK B PACTBOPAX M paciliaBax 3JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JTUCCOLMALINS. DIICKTPOIIH3.

DneKkTpuiecKkuil TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENIbHBINA pa3psi/l.
Monuus. [1na3ma.

TexHn4eckre yCTpoMCTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOYHUKHM TOKa, AJIEKTpOHArpeBaTelibHbIe MPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
MpuOOpHl, TEPMOMETP  COMPOTUBIICHMS, BAKYyMHBIH MO, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN MO/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHune CUitbl TOKa U HaNPSIKEHUS.

3aBUCUMOCTb COMPOTHUBIICHUS LIUIUHIPUUECKAX TPOBOAHUKOB OT JJIMHBI, IIOIAIHA
NONEPEYHOr0 CEYEHUS U MaTEpHUAIIA.



CwMeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsmoe  wW3MepeHHe  DIEKTPOABWXKYyIIeH  cuibl. KopoTkoe — 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoit pa3psii ¥ pOBOJMMOCTh BO3TyXa.

OAHOCTOPOHHSSI MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3MmepeHne BIeKTpOABUKYIIEH CHJIbI HCTOYHHKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCymiecTBIsSIETCs C y4ETOM
coJiepKaTeNIbHBIX MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: ABJICHUE, HAY4YHbIA (DaKT, TMUMoOTe3a, (pU3ndecKkas BEIWYUHA, 3aKOH, TEOPHS,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHWH, JIMHEWHas (QyHKIus, mapaborna,
runepOosa, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIIMU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKIUU HA OCU KOOPJAUHAT, CII0KEHNUE BEKTOPOB.

buonocusn: MexaHuueckoe ABWIKEHHE B KUBOW mpuponae, auddysus, ocMmoc,
TEMJOOOMEH »UBBIX OPraHU3MOB (BUIbBI TEIJIONEPENayu, TEIUIOBOE pPaBHOBECHUE),
ANIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIpHAasi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH U Ta3o0B,
ANEKTPUYECKUE CBOKMCTBA METAJIJIOB, SJIEKTPOJUTUYECKAs TUCCOLMALINS, TaJIbBAaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: MpeoOpa3zoBaHUE JBUKEHUU C HMCMIOJIB30BAHHEM MEXaHU3MOB, YYET
TpEHUsI B TEXHHUKE, TMOAIMIUITHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHHUS HMMITyJbca B
TeXHUKe (pakera, BOJOMET W JApPYrue), ABUTATEIb BHYTPEHHETO CTOpaHus, IapoBas
TypOrHa, OBITOBOM XOJOIUIBLHUK, KOHIUITMOHED, TEXHOJIOTUN TIOTYYCHUSI COBPEMEHHBIX
MaTepualioB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHHU, BJEKTPOCTATUYECKAas
3amuTa,  3a3eMJICHHE  JJIGKTpONpHOOpPOB,  KCEPOKC,  CTPYWHBIM  MPUHTED,
AJIEKTPOHArpeBaTENbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpemMera «®Pus3mka» Ha YpPOBHE CPEIHETO OOIIero
oOpa3zoBanusi (0a30BBIA YpOBEHb) OJDKHO OOCCTICUHUTHh JOCTHKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Duszuka» TOHKHBI
OoTpaxxaTb ~ T'OTOBHOCTh W  CIIOCOOHOCTh  OOydYaroumxcsi  pyKOBOJCTBOBATHCA
chOpMHPOBAHHONW BHYTPEHHEH TMO3WIMEH  JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHEHTAINN, TO3UTUBHBIX BHYTPEHHUX YOCKIIEHNUN, COOTBETCTBYIOINUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOrOo OOIIECTBA, PACHIMPEHUE S>KU3HEHHOTO OIbITa U OIbITa
NEATEIBHOCTH B MPOLIECCE pEAU3alUd OCHOBHBIX HAIPABICHH BOCHUTATEIbHOU
NEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3ULMU OOYYaIoIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

MPUHATHE TpaAUIMOHHBIX 00111€4eTOBEUECKUX TYMaHUCTUYECKUX u
JEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTM COBMECTHYIO [IEATEIIBHOCTh B HHTEpPECAX TIPaAKIaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlnu;

YMEHHE B3aUMOJAEHCTBOBATh C COUUAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOHN U BOJOHTEPCKOMN AEATETLHOCTH;

2) IaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, IAaTPUOTU3MA;

IIEHHOCTHOE OTHONIIEHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXKECHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIIEHHUBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHONIEHWE K MHpPY, BKIIIOYasi ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYECKoi HAyKe;

5) TpyA0BOr0o BOCIIUTAHUSI:



WHTEpEC K paszinyHbiM cepaM mpodeccHoHanbHON EeATeNbHOCTH, B TOM YHKCIIE
CBSI3aHHBIM C (PM3MKOW M TEXHWKOH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP OyIyIei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HECHHBIC TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU
Ha MPOTSIKEHUHU BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKOM KYJIBTYPhI, 0CO3HAHHE TJI00AILHOTO XapaKkrepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYUIECTBJIEHUE JCHUCTBUU B OKPYXKAIOLIECH CPEAE HAa OCHOBE
3HAHUSA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OMbITA JESITEIIBHOCTH 3KOJOTMYECKOW HANpPaBJICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUU 10 (pU3mKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HAHHWE LEHHOCTH HAyYHOM NIEATEbHOCTH, TOTOBHOCTh B MPOLIECCE M3YyUEHHUS
(M3UKH OCYIIECTBIISITh IPOECKTHYIO U UCCIIEIOBATENBCKYIO €I TEbHOCTh MHUBH Iy aIbHO
U B IpyIIe.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jlornueckue aAelcTBUA:

CaMOCTOSITETILHO (POPMYJTUPOBATh M aKTYaJIM3UPOBaATh MPOOJIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONPEAEIATH UEIU ACATEIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUU X JOCTUKCHHUS;

BBISBJISITh 3aKOHOMEPHOCTH W IIPOTHBOPEUMS B PACCMaTPHUBACMBIX (PHU3HYECKUX
SIBJICHUSIX

pa3pabaThiBaTh IUIaH pEIICHUS MpoOJeMbl ¢ YYETOM aHajdn3a WMEIOIINXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUHN AEATEIbHOCTH;

KOOPJAMHUPOBATh U BBHIMIOJHATH PabOTy B YCJIOBHSX pPEabHOI0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEAaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

BJIAJICTh HAyYHOW TEPMHHOJIOTUEH, KIIOUEBBIMM TMOHATHUSMHU M METOAAMHU
(hbU3MUeCKON HAYKU;



BJA/Ie€Th HaBBIKAMU Y4E€OHO-HCCIIEI0BATEIbCKOW M INPOEKTHOM JEATEIBHOCTH B
o0xacTu PU3UKHU, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pelieHus 3a1a4 PU3NIECKOro CoepKaHusl, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IO3HAHUS;

BJIAJECTh BUIAMHU JCSATEIBHOCTH IO TOJYYEHUID HOBOTO 3HAHHS, €ro
MHTEPIIPETALINU, TPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTyalUsX, B
TOM YHCJIE IIPU CO3JJaHUH YUEOHBIX IIPOEKTOB B 001acTU (PU3HKH;

BBISBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBATh 3a/1auy, BbIABUIATH
TUNOTE3y €€ pPelIeHUs, HAXOIUTh apryMEHTHI JUIsl JOKa3aTeNbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBaTh MOJYYECHHbIE B XOJA€ PELICHUs 33Ja4d pPe3ybTaThbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTb M  (OpPMYyJIHpPOBaThb COOCTBEHHbIE 3aJaud B  00pa30BaTENIbHOM
JEsITeIbHOCTH, B TOM YHCJIE IPU U3YUEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00IacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJA/JeTh HaBbIKAMHM IMOJIy4€HUs HHPOpMauu (PU3MUECKOro COJAEpKaHUS U3
VMCTOYHMKOB pa3HbIX THUIOB, CaMOCTOSITENBHO OCYILECTBIATH IIOWCK, aHaJIN3,
CUCTEMATH3ALMI0 M HWHTEPIpETalri0 HWHGOpPMAIUMU pa3MYHBIX BUAOB U  (QopM
MIPEICTABJICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPECTBA MH(DOPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX 3314 ¢ COOII0ICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHHUKH OE€30MacHOCTH, THMTHEHBI, pPECypcocOepeKeHus,
MPaBOBBIX U AITHUYECKUX HOPM, HOPM MH(GOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUsl B Pa3IMYHBIX (hopmaTax ¢ y4y&ToMm
Ha3HaueHUsT MHPOpMALUMU U IEJNEBOM ayAUTOPUH, BBHIOMpas ONTUMAIIbHYIO (opmy
MPEACTABJICHUS U BU3yaTU3allUU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallui U CMSTYaTh KOH(IJIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PE€HHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;



MOHUMATh U UCTI0IB30BATh MPEUMYIIIECTBA KOMAaHIHON U MHIUBU Ty IbHON PaOOTHI;

BBIOMpATh TEMATUKY U METOJIBI COBMECTHBIX JEHCTBHIM ¢ yu€TOM OOIINX HHTEPECOB
Y BO3MOXKHOCTEH KaXK/10r0 WieHa KOJUUIEKTHBA,

IPUHUMATh LEJTU COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh U KOOPJINHUPOBATH
JNEUCTBUSA IO €€ JOCTUKEHUIO: COCTABIIATH IUIaH IEUCTBUMN, PACIIPEAENATH POJIA C YUYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTAThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXXJOr0 y4aCTHHKA KOMaHJbl B OOIIMA
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjlaraTh  HOBbIE IPOEKTHI, OLEHUBAaTh HWJEM C TO3ULUUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYUIECTBJISATh NO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAXKEHHUE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIe NelCTBHSA

Camoopranusamnus:

CaMOCTOATENBHO OCYILIECTBIIATh O3HABATEIBHYIO IESITEIBHOCTD B 00J1aCTH (PUBHKHU
Y aCTPOHOMUH, BBISBJIATH IPOOIEMBI, CTABUTh U (DOPMYJIMPOBATh COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIbHO COCTAaBISATh IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3ajad,
IUTaH BBIMOJIHEHUS IPAKTUUECKOH paboThl C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEILICHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIMU B 00JACTH (PUBHKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTyalHsM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJ€Th HAaBbIKAMU IO3HABATEJILHON pe(IeKCMU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MNPUEMBI pediieKCHH JIsl OLUEHKH CUTyallid, BbIOOpa BEPHOTO
peLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

PUHUMATh MOTUBBI M apIYMEHTHI APYTUX IPY AHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MIPUHAMATh MOTHBBI M apPTYMEHTBI IPYTUX IIPU aHAIIN3€E PE3YIIBTATOB IESITENBHOCTH;



npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce MOCTHXKEHHS JIMYHOCTHBIX PE3YyJbTATOB OCBOCHHS IPOTPAMMBI IO
(bu3HuKe ISl YPOBHS CPETHETO 00ITero 00pa3oBaHms Y 00yUYaIONNXCsl COBEPIICHCTBYETCS
SMOIMOHAIBHBIN HHTEJUICKT, IPEIOJIaraomui cOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIHOCOOHOCTh TMOHHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBHOUN ceprl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI,  BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE IMOBEACHHE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIIMOHATBHBIM
WU3MEHEHUSM U TPOSBIISTH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMK, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHDKCHHIO IEIH U
yCIexXy, ONTUMHU3M, HHHIIMATUBHOCTh, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOHX
BO3MOKHOCTEH;

OMIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TOHHUMATh ASMOIMOHAIBHOE COCTOSHHUE
IPYTHUX, YYUTHIBATH €T0 TPU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIIEePESIKUBAHHUIO;

COILMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIOCOOHOCTH BBICTPAMBATH OTHOIICHHUS C
JAPYTHMH JIOABMH, 3a00THTHCS, TIPOSABIIATH HHTEPEC M pa3peiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koHiy oOyuenuss B 10 kiaacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb M MeCTO (PU3UKUM B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

VUYUTHIBATh  TPAHUIIBl MNPUMEHEHUS] HU3YUYCHHBIX  (PU3MUECKUX  MOJEseH:
MaTepuajgbHas TOYKa, HMHEpLUalbHas CUCTeMa OTcuYéTa, aOCONIOTHO TBEPAOE TEO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B, JKUAKOCTEM U TBEPABIX TEJ, TOYEYHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBath (U3UYECKHE SIBJICHUS (TPOLIECChI) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUHU CTPOEHUSA BEUIECTBA H
ANEKTPOAMHAMUKN: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE TaJCHHUE Tell, JBMKEHHE MO OKPY>XKHOCTH, MHEpLHs, B3aUMOJCIHCTBUE TeT,
muddy3usi, OpOyHOBCKOE JABUKEHUE, CTPOCHUE JKUJIKOCTCH W TBEPABIX TEJ, N3MCHECHHE
o0bEMa Ted MpH HarpeBaHWU (OXJIAXACHHUH), TEIJIOBOE paBHOBECHE, HCHApeHUE,
KOHJICHCAIysl, TUIaBJIEHUE, KPUCTAIIU3AlUs, KUIIEHUE, BIaXKHOCTh BO3/yXa, MOBBIIIECHUE
JABJICHHS Ta3a MpPU €r0 HAarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXAY MapameTpamu
COCTOSIHUS ra3a B U30MPOLECCAX, MNEKTPU3ALUS TEN, B3AUMOACHCTBUE 3apsAI0B;



ONMKCHIBATh MEXAaHUYECKOE JBUKEHHUE, MCHOJb3Yysl (PU3NYECKHE BEJIMYUHBIL:
KOOpJIMHATA, IyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuja, UMITYJIbC
Tela, KUHETUYECKas »HHEpPrusi, MOTCHIMalIbHAs »SHEPrusi, MexaHuueckas padora,
MEXaHWYEeCKass MOIITHOCTh;, MPU OMUCAHWUU TPABUIHLHO TPAKTOBATh (PU3MUECKHH CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYeHUs ¢ EAUHUIIBI, HAXOAUTh (OPMYJIBI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIIUYMHAMU;

ONKCHIBATH U3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJl U TEIUIOBHIE SIBJICHUS, UCIIOJIb3YSI
¢u3nYecKue BEIIMYUHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeaHsss KHHETUYECKasi YHEPrus
Xa0TUYECKOIO IBMXKEHUS MOJIEKYJI, CPEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSS SHEprus, padoTa Tasza, KOAD(HUIMEHT TOJE3HOTO IEeUCTBUS
TEIUIOBOTO JIBUTATElsA; MPU OMUCAHUM MPABWIHHO TPAKTOBaTh (HU3WYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, WX OO0O3HAUYCHUS W EIUHUIBI, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME IAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIHMUMHAM;

ONKCHIBATh HM3YyUYCHHBIE JJICKTPUUYECKHUE CBOMCTBA BEIIECTBA M JIJIEKTPUUECKHE
aBJIeHUs] (TIPOIECCHI), MCHONB3Yd (U3MUECKUE BEIWYMHBL: JIIEKTPUUECKHUM 3aps,
ANEKTPUYECKOE MOJIEe, HANPSKEHHOCTh MMOJIS, MOTEHIMAJ, pa3HOCTh MOTEHUIUAJIOB; MpPH
OMHMCAHUM TPABWIBHO TPAKTOBATh (DU3UYCCKUM CMBICT HCIIONB3YEMBIX BEIWUYHH, HX
0003HaUYEHUsI U €AUHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMU BEIUUHMHAMMU;

aHAM3UPOBATh (PU3NYECKUE TTPOIIECCH U SIBICHHUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI
W TPUHIUNBL 3akoH BcemupHoro Ttsrorenus, |, |l u Il 3axkonsr HeroTona, 3akon
COXpaHEHUSI MEXAaHMYECKOW HHEPruu, 3aKOH COXPaHEHUS WMIYJbCa, IPUHIIUI
CyNepHo3ulMM CWJI, TPUHIIMI PABHOMPABUS HWHEPIHUATBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUI0 CTPOEHHUS BEIIECTBA, T'a30BbIE 3aKOHbBI, CBS3b
CpelHEeW KUHETUYECKON OHHEPruu TEIJIOBOTO JABMKEHUS MOJIEKYJI C aOCONIOTHOM
TeMIepaTypol, MEepBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHHS DJICKTPUUYECKOIO
3apsana, 3akoH KysoHa, mpu 3TOM pa3iaudarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BBIPAKEHUE U yCIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIIUIBI JCUCTBUS MAIINH, MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3auyaTh yCIOBHS UX O€30MMaCHOTO UCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITIOJTHATD AKCIIEPUMEHTHI 110 UCCIAEOBAHUIO (PU3UYECKUX SIBIICHUM U MPOILIECCOB
C WCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPCHHH, NpPH 3TOM (OPMYIHPOBATH
npobsieMy/3aadyy M THUIIOTE3Y Y4YEOHOro HSKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BAHMS, POBOJAUTH OMBIT U (POPMYITHMPOBATH BHIBOJIBI;

OCYIIECTBJISITH MPSMbIE U KOCBEHHBIE U3MEPECHHS (DU3UIECKUX BEITWYUH, TIPH ITOM
BBIOMPATHh ONTUMAIBHBINA CITOCOO U3MEPEHUS U UCIIOJIH30BATh N3BECTHHIE METOIbI OIEHKH
IOTPELIHOCTEN U3MEPEHN;



UCCJIEI0BATh 3aBUCUMOCTH MEXIY (PU3NUECKUMHU BEJIMYMHAMM C MUCIOJIb30BAaHUEM
MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATHh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B BUAEC TaOMUIl W TpaduKoOB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaAM UCCIIEIOBAHUS;

cOOJII01aTh MpaBMIa 0€30MIaCHOTO TPY/1a MPH MPOBEIACHUU HCCIICTOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEIbCKONM M MPOEKTHON JEATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OpaTOPHOro 000pYAOBAHMUS;

pemaTh pacy€THbIC 3a/aud C SIBHO 3aJ]aHHON (U3MUYECKOW MOJEINbIO, HCIOIb3Ys
¢bu3MYecKue 3aKOHBI W TPUHIIMIIBEI, Ha OCHOBE aHajn3a YyCIIOBHS 3aJadd BHIOWPATH
(M3UYECKYIO0 MOICINb, BBIICIATh (PU3NUECKUE BETUIHHBI U ()OPMYJIbI, HEOOXOIUMBIC IS
€€ pelIeHUs, TPOBOAUTH PACUYEThl U OLEHHUBATH PEATBHOCTH IMOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBI;

pelIaTh KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTUYECKA HENPOTUBOPEUUBYIO
I[ETIOYKY PACCYKJICHUN C OMOPON HA U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHE
SABJICHUS;

UCIIOJIB30BaTh MPU PEIICHUH YYeOHBIX 3a7a4 COBpPEMEHHbIC HHGOPMAIMOHHBIE
TEXHOJIOTUH JIsl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPEACTABICHUS YUCOHOM
W HAy4YHO-MOMYJSIPHOM HH(pOpMAaIuU, TMOJYYEHHONW U3 Pa3IMYHBIX HCTOYHHKOB,
KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyro HHGOPMAITUIO;

MPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOSKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAayKU, OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

WCIIOJB30BaTh TEOPETHUUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM >KU3HM IS
oOecrieueHuss 0€30MaCHOCTH TpU  OOpallEHUH C MNpudoOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM DSKOJOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TPYyMIE C BHIIOJHECHUEM PA3JIMYHbBIX COIIMAIBHBIX POJIeH, TUIAHUPOBATh
paboTy rpyMIibl, pallMOHATILHO PACIPENEIIATh 00SI3aHHOCTH U IJIAHUPOBATH JIEITEIbHOCTh
B HECTaHAAPTHBIX CUTYyalUsX, aJCKBAaTHO OLIEHUBATh BKJAJ Ka)XJOTO U3 YYaCTHUKOB
IPYIIBI B pEIIEHUE paccMaTpUBAEMON MPOOJIEMBI.

K xoniy obyuenust B 11 kjacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAKOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpPUMEpax pojib U MecTo (GU3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOU KAPTUHBI MUPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHH,
B MPAKTUYCCKOU JEATCIBbHOCTH JIIOJICH, IIEJIOCTHOCTh U €IUHCTBO (PM3HUECCKON KapTHHBI
MHUPA;



YUUTBIBATh TPAHUIIBI TPUMEHEHHUSI M3YUYEHHBIX (DU3UUYECKUX MOJENeil: TOUSUHbIN
ANEKTPUYECKUI 3aps]l, JTyd CBETa, TOUEYHBI MCTOYHUK CBETA, AJI€pHAsi MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH PEeIIeHnU (GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (PU3UYECKUE SBICHUS (MPOLECChl) U OOBSCHATH UX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKH W KBAHTOBOW (DM3HUKHU: DBIEKTPUYECKas MPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, JIEKTPOMArHUTHasT UHAYKIUS, JEHCTBUE MarHUTHOTO TMOJIA Ha MPOBOIHUK C
TOKOM M JABWXKYIIUNCS 3apsij, JJIEKTPOMarHuTHbIE KOJIeOaHUsI U BOJHBI, IPSIMOJIMHENHOE
pacripocTpaHEHHE CBETa, OTpaKEHUE, TMpeloMIIeHHe, HHTephepeHuus, AUPPaAKIus U
MOJISIpU3aIisl CBeTa, JUCIepcus cBera, (oTtodnekrpudeckuii hdext (pororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aTroMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTUBHOCTb;

ONKCHIBATh W3YYCHHBIC CBOMCTBA BellecTBa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHE, AICKTPUUYECKYIO MPOBOJUMOCTh PA3JIUYHBIX CPEl) U DIEKTPOMArHUTHbBIC
ABJICHUSI (TIPOIIECCHI), UCTONB3YS (PU3NYECKUE BEIUYUHBI: JIEKTPUUYECKUN 3apsiii, cuia
TOKa, DJJEKTPUYECKOE HANpPsLKEHHE, OSJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIAJIOB, 3JEKTPOABIXKYLIAs cujia, padoTa TOKa, MHAYKIMS MAarHUTHOTO MOJs, CUja
Awmmnepa, cuna JlopeHila, WHIYKTUBHOCTb KATYILIKH, SHEPrUs JJIEKTPUUYECKOTO U
MarHuTHOTO TOJIeH, MEPUOJT U YacTOTa KoJieOaHWU B KOJieOaTeIbHOM KOHTYpe, 3apsll U
CWja TOKa B TIPOIIECCE TAPMOHUYECKUX AJIEKTPOMATHUTHBIX KOJIeOaHUM, (POKYCHOE
pacCTOSIHUE M OINTHYECKas CWiIa JIMH3bI, TPH OINHWCAHUM TMPABWIBHO TPaKTOBATh
(U3UYECKUN CMBICT UCIOJIb3yeMbIX BEIIMYUH, UX 0003HAUYCHUS M €IUHUIILI, YKA3bIBATh
(hOpMYJTBI, CBSI3BIBAIONINE JAaHHYIO (PM3UUECKYIO BETUYHHY C APYTHMH BEITMYUHAMH,

OIMCHIBATh W3YUYEHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCIOJIB3Ys (PU3NUECKHE
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacCTOTa CBETa, SHEPTuUs
Y UMITyJIbC (POTOHA, MEPUOJ MOTYypacaga, SHEPTus CBsI3U aTOMHBIX sIJIep, IPHU ONKUCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICT UCIIOIB3YyEMBIX BEJIMYWH, UX 0003HAUCHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEIMYHUHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISITH 3HaUCHUE (DPU3HMUECKOU BEIMYUHBI,

aHAIM3UPOBATh (PUINYECKUE MTPOLIECCHI U SIBICHMUS, UCTIONB3YS (PU3HMUECKUE 3aKOHBI
Y TOPUHIUIBL 3ak0oH OMa, 3aKOHBI MOCJENIOBATEILHOTO U MapajuIeIbHOIO COEAUHEHUS
NPOBOJHUKOB, 3aKOH Jlxoynsa—JleHna, 3aKOH JJIEKTPOMATHUTHOM HWHAYKIMHA, 3aKOH
MPSAMOJIMHEMHOTO  paclpOCTPAHEHUS CBETa, 3aKOHBbl OTPAKEHMSI CBETa, 3aKOHbI
MpPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITEWHA g doTodddexra, 3aKOH COXpaHEHUS
DHEPTUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS AJICKTPUIECKOTO 3aps/ia, 3aKOH
COXpaHEHUs MacCOBOTO YHMCIa, OCTyIaThl bopa, 3aKk0oH pajoakTUBHOTO pacmnajaa, mpu
ATOM Pa3jinyvaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAKEHUE U
yCoBus (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;



OTPEENATh HANpaBIECHUE BEKTOpPA MHIYKIMKW MArHUTHOTO TOJIsi MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTHh M OIHUCHIBATh M300pa)kKeHHE, CO37aBAEMOE IUIOCKHUM 3€pKajoM, TOHKOU
JINH30M;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIIECOBAHUIO (PU3MUECKUX SIBJIICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHMI: TpU 3TOM (POPMYIHPOBATH
npobiemy/3aady M THUNOTE3y Y4YEOHOro OHKCIIEPUMEHTa, cOoOUpaTh YCTAaHOBKY U3
IPEIJI0KEHHOT0 000PYI0BaHUs, IPOBOJIUTH OMBIT U (POPMYIIMPOBATH BHIBOJIBI;

OCYIIECTBISTH MPsIMbIe U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, IIPU STOM
BBIOMpATh ONTUMAJIBHBIN CITOCOO U3MEPEHHUS U HCTIOIb30BAaTh N3BECTHBIE METO/IbI OLIEHKU
ITOIPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEeHUM: TP JTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJbTaThl
MOJIyYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOMUIl U TpaduKOB, JelaTh
BBIBOJIBI 1O pE3yJIbTaTaM UCCIIEeI0BaHNUS,

co0roaTh mpaBmiia 0€30MacHOTO TPpyAa MPH MPOBEAECHUH UCCISIOBAHUI B paMKax
y4e0HOTO JKCIEPUMEHTa, y4eOHO-UCCIEOBATENLCKON U TMPOEKTHON AESITEIbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1TaO0OpaTOPHOTO 000pyA0BaHNS;

pemars pacyéTHbIE 3a7aud C SIBHO 3aJlaHHOM (PU3MUECKOM MOJENbIO, UCIOJIb3YS
¢u3nYecKkue 3aKOHbI M TPUHIUIIBI, HAa OCHOBE aHaju3a YCIOBUS 3a/Jaud BbIOMpATh
(U3UYECKYIO0 MOJIEIb, BBIIETSATh (PU3NUECKUE BETUYUHBI U ()OPMYJIbI, HEOOXOUMBIE IS
e pelieHus, MPOBOJUTh PacyE€Thl U OLIEHHWBATH PEANbHOCTh MOJYUYEHHOTO 3HAYEHUs
(hU3nYECKOM BETUUYUHBI,

pemars KayeCTBEHHBIC 3aJa4yd: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PaCCY>KICHHH ¢ OTOPOi Ha M3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHHSI,

WCIIOJI30BaTh TPU PEIICHUH YYEOHBIX 3a/lad COBPEMEHHBbIE MH(POPMAIIMOHHBIC
TEXHOJIOTUH JIsI IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U TIPEICTABICHUS y4eOHOM
U HAy4YHO-TIOMYJISIPHOW WH(OpMaIMK, TMOJIYYEHHON U3 PAa3JINMYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAIN3UPOBAThH MOTydaeMyr0 HHPOpMAIIHIO;

OOBSCHATHh TPHUHIMIBI JTCHCTBHUS MAaIluH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3inyaTh YCIOBHS X 0€30MaCHOTO MCIIOJIb30BAHUS B TOBCEAHEBHOMN KU3HH;

MPUBOJNTHh TPUMEPHI BKJIAJla POCCUHUCKHX M 3apyOS)KHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss 0€30MAaCHOCTH TpU  OOpalllEHHH C M[pudopaMu U TEXHUYECKUMU



YCTPONCTBaMHU, Il COXPAHEHUS 3[0POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TPYIIIE C BBIOJIHEHUEM PA3TUYHBIX COLUAIIBHBIX POJICH, TIIaHUPOBATH
paboTy TpyMNIbl, paIIMOHATBLHO PACIIPENEIIATh 00SI3aHHOCTH | INITAHUPOBATH IEITEIIHOCTh
B HECTaHJAPTHBIX CUTYyallUsX, aJeKBaTHO OIICHMBATh BKJIAJ Ka)XXIOTO M3 YYaCTHUKOB
TPYIIIBI B pellIEHUE paccMaTpUBaeMoOU MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypChl
padoThI padoThI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 bubmmorexa LIOK
' ARLHAY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
2.1 K
AHeMaTHA > https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Auramica ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2. 1 1
3 3aKOHBI COXPAHECHUS B MEXaHHKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBEI TCPMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK

@dazoBbIE IEPEXOABI

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



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

Uroro no pazneny 24
Paznea 4. JIEKTPOANHAMUKA
bubnunorexa LIOK
4.1 1
MEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuorexa [JOK
' Pa3InYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunvecTBO yacos
Ne Jdara DyeKTpoHHbIE HU(POBHIE
Tema ypoka Koutpoabusie  IIpakTnueckue
n/n Bcero U3Yy4YeHHs o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
1 ®usuka — Hayka o npupoze. Hayunsie 1 Bubmuorexa LJOK
METO/IbI TIO3HAHHSI OKPYKAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
Po ecTo pus 0 0Ba
2| compouemmot ayanot spmn e 1 bimorera LIOK
p . y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYCCKON ACSITEILHOCTH JIIOICH
M .0
i
A - epemettt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHHE
4 PaBHOMEpHOE IPAMOTMHEWHOE TBHKCHIES 1 bubamorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOJIMHEHHOE 1 Bbubnuorexa LIOK
JBU)KCHHUE https://m.edsoo.ru/ff0c372e
5 CBobogHOe nasieHue. Y CKopeHue CBOOOIHOTO 1 Bu6nuoreka IJOK
naeHUs https://m.edsoo.ru/ff0c39cc
7 Kpusonuneitnoe npwxkenue. JprkeHue 1 Bubmuorexa [JOK
MaTepHabHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IT r .
5 Hepunaminic cnerevn orcuera. Hopasi 1 bitmorera LIOK
Pi P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
S e
- STOPOH % % https://m.edsoo.ru/ff0c3be8
MaTepUuaTbHOU TOUKH
10 Tpetuii 3akoH Hpr0TOHA 1J1s1 MaTEpUAIIBHBIX 1 Bubmoreka [JOK

TOYECK

https://m.edsoo.ru/ffOc3be8
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1 3akoH BceMHupHOTO Taroterus. Crira bubmmoreka [JOK
TsokecTu. I[lepBas KocMUYecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tema https://m.edsoo.ru/f0c3e18
Cuna tpenns. Koapduunent tpenus. Cumna
13 COHpO:EIBJ‘ICHI/IH Hp(II)/Iq)I[BIII/I)KCHI/IIf Tesna B bubamorexa LIOK
https://m.edsoo0.ru/ff0c3f76
KHUJIKOCTH HJIH ra3e
[MocTynaTenbHOE 1 BpaliaTeabHOE TBHKEHUE
14 a0COIFOTHO TBEPAOTO Tejia. MOMEHT CHIIBI. bubnunoreka [IOK
[Tedo cuibl. Y CIOBUSI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HMiynbsC MaTepUanbHOM TOUKH, CUCTEMBI
15 MaTepualbHbIX TOYEK. IMITyJIbC CHIBL. 3aKOH bubmmorexa [IOK
COXpaHCHHUS UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
Pa6ora u MmomHocTs cunbl. Kunetndeckas
16 SHEpPTHUs MaTepuaabHOH Touku. Teopema 00 bubamorexa LIOK
s https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETHUYECKON SHEPTHU
ITorenuunansHadg sHeprus. [loTeHunanbHas
17 9HEpTHUs ynpyro aeGopMupoBaHHON Bubmmorexa [JOK
npy>KUHBL. [ToTeHIIHaIbHAS SHEPTHUsI TeIa https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTH 3eMIIN
[NoreHnmanbHbIE M HENOTEHIIUATBHBIE CHITBI.
CBs13b pabOTHI HETIOTEHIMAIBHBIX CHII C
18 H3MeH§HMeM MexaHqucL:IKoﬁ SHEpPrun bubamorera LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ. 3aKOH COXPaHEeHHUS
MeXaHUYECKON YHEPTUH
Jlabopatopnas padora «VccnenoBanue cBi3u
19 paboThI CHITBI C ©I3MEHEHHEM MEXaHUIeCKOM

SHEPrUM TeNa Ha IPUMEPE PaCTHKEHUS
PE3UHOBOIO KIyTa»
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20

KontponbHas pabora mo TeMe «KnHeMartunka.
Juramuka. 3aKOHBI COXPAaHEHUS B MEXaHUKE)

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-
KHHETUYECKOW Teopuu. bpoyHOBCKOE
newxenne. Jnddysns

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTep ABUKEHUS U B3aUMOJICUCTBHUS
YyacTHI] BemecTBa. Mojienu CTpOeHus ra3oB,
KUIKOCTEH U TBEPIBIX TEl

Macca monekyi. Konuuectso BemecTsa.
[TocTostnuas ABoraapo

24

25

26

27

28

29

TemnoBoe paBHoBecue. TemnepaTypa u eé
n3mepenue. lllkana remneparyp Lienscust

WUneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIlepaTypa Kak Mepa CpeaHei
KMHETHYECKOH SHEPIUHU IBMKEHUS] MOJIEKYJI.
VYpasuenue Meneneepa-Kianeiipona

3akoH /lanbToHa. ['a30BBIC 3aKOHBI

JlaGopartopnas padora «VccnenoBanue
3aBHCHUMOCTH MEXAY apaMeTpamMu
COCTOSIHUSI Pa3peKEHHOI0 ra3a

N3omporneccsl B neanbHOM ra3e u ux
rpaduuecKoe NpeaCTaBlICHUE

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

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

bubmuoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHH:s 3HEprHUa TEPMOINHAMUYECKON
CHCTEMBI M CIIOCOOBI €€ U3MEHEHUSI.
KonmdecTBo TermioTel u paboTta. BHyTpeHHss
SHEPTrusl OAHOATOMHOT'O HJEABHOTO ra3a

bubmuoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Buel Terionepenaun

bubmmoreka IIOK
https://m.edsoo.ru/ff0c5c36
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V nenpHast TEINIOEMKOCTE BEILIECTBA.

32 KonuduecTBO TEIIOTHI MPH TEILIoNepeaaye. bubamorewa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIH poriece
33 [lepBrlit 3aKOH TEPMOJUHAMUKH U €70 Bubmuorexa LJOK
MPUMEHEHHE K M30IIPOLIECCaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatuMocTh IpoI1ecCoB B IPHUPOIC. bubmmoreka [JOK
Bropoii 3aKk0H TepMOJMHAMUKI https://m.edsoo.ru/ff0c6230
35 [Ipunnun aeiicreus u KII1J Tennosoit bubmuoreka LIOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/]
37 DKojormdeckre npoOIeMbl TeIIOIHEPTeTHKH
38 Ob6o6maronuii ypok «MoekysipHas bubmmorexa [IOK
¢bu3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Konrtponbnas padota o Teme
39 «Moffexympﬁa (hnzuka. OCHOBEI bubamoreta LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJINHAMUKID)
40 [TapooOpa3zoBanue U KOHAEHCALIS. Bubmuorexa [JOK
VcnapeHue u KumeHne https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHASI M OTHOCHTEIIbHAS BIAKHOCTh bubmuoreka LIOK
BO31yxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
42 amopgHbIe Tesla. AHU30TPOIHSI CBOHCTB Bubnuoreka [IOK
KpHCTAUIOB. JKUIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaITbl
43 [InaBneHue u kpuctauu3anus. Y neabHas Bu6nmoreka IJOK
TerioTa miasneHus. Cyomumarius https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEIUIOBOrO OanaHca BuGmmorexa IOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3auus Tea. DNeKTPUIECKUM 3apsi. bubnmorexa [{OK

JBa Buja 3JIEKTPUYECKUX 3apsiIOB

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKH, TUIIEKTPUKH U

46 MTOJTyTIPOBOTHUKH. 3aKOH COXPaHEHUS Brbmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3NEKTPUIECKOTO 3apsiia
47 Bsaumogeiictsue 3apsaoB. 3akoH Kymnona. Bubmuorexa LJOK
ToYeUHBIH DIEKTPHUECKIIA 3aPsT https://m.edsoo.ru/ff0c6ce4
Hampspk€HHOCTD 3IIEKTPHYECKOTO TTOJIS.
48 Hpnr})mpm cynepnosnulfn INEKTPHYECKUX bubamorewa LIOK
. . https://m.edsoo.ru/ffOc6df2
noJieit. JInauy HanpspKEHHOCTH
49 Pabota cuit aneKTpocTaTHYeCcKOro modsl. Bubmmorexa [HOK
IMotenmman. PasHOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBoAHUKY U AVPIACKTPUKH B
50 SHI)GKTpiCTaTHHCiKOM HOIjIC. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c7018
JudnexTprdeckast IPOHUIIAEMOCTh
51 Onextpoémkoctb. Konmencarop Bubmiorexa LIOK
https://m.edsoo0.ru/ff0c7126
59 DNeKTPOEMKOCTD TIOCKOTO KOHEHCATOpA. bubmmorexa [IOK
DHeprust 3apsHKEHHOT0 KOHACHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas padora "M3mepeHue 1
3JEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHuun gecTBUS U NPUMEHEHUE
54 KOHJIEHCATOPOB, KOITMPOBAJILHOTO arapara,
CTPYWHOTO TIPUHTEPA. DIIEKTPpOCTATHYECKAS
3amuTa. 3a3eMIIeHUE JIEKTPOIPHUOOPOB
ONEeKTPUYECKUH TOK, YCIOBUS €70
55 cymectBoBanus. [locTossaubIi TOK. Crna
Toka. Hanpsokenne. ConpoTtusienne. 3akoH
Owma 11151 yqacTka 1enu
[locnenoBarensHOE, MapaieabHOE,
56 CMENIAHHOE COEAUHEHNE MMPOBOIHUKOB. 05 Bbubnuroreka [IOK

JlaGopartopnas padora «3yuenne
CMEIIAHHOTO COSTMHEHHUS PE3UCTOPOBY»

https://m.edsoo.ru/ff0c74f0
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PaboTa 1 MOIIIHOCTH IEKTPHYECKOTO TOKA.

bu6nmoreka IJOK

o7 3akon J[xoys-JIenia https://m.edsoo.ru/ff0c7838
3axon OMa 11 TOTHOH (3aMKHYTOM)
aieKTpuueckoi nenu. KopoTkoe 3aMbIkaHue.
58 Ha60§aTopHaﬂ pI;60Ta <<I/¥3MepeHHe 2C 0.5 brbmmorera LIOK
https://m.edsoo.ru/ffOc7ae0
HCTOYHHMKA TOKA U €T0 BHYTPEHHETO
COTIPOTUBJICHUSD
DNeKTpOHHAs MPOBOAUMOCTH TBEPIBIX
59 METaJJIOB. 3aBHCHUMOCTH COTIPOTHUBIICHHS
METAJIJIOB OT TEMIIEPATYPBI.
CBepXIpoBOAUMOCTb
60 DnexTpudeckuil ToK B BakyyMme. CBoiicTBa
3IEKTPOHHBIX ITYYKOB
[TomynpoBogHIKH, HX COOCTBEHHAS U
61 an/n\}/[,e(I:)Haﬁ ipOBO)II/IMOCTI). CsaoiicTBa p—Nn- bubamoreta LIOK
https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBoIHUKOBBIE IPUOOPHI
DNeKTpUYeCcKuil TOK B pacTBOpax u
62 paciiaBax 3JE€KTPOJIUTOB. Bubnuoreka [IOK
DJEKTPONTUTHYECKAS TUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
OnexTponns3
DOnexTpudecKuit T?K B rasax. ) BuGmorexa [OK
63 CaMOCTOATEIIbHBIN U HECAMOCTOSTEIIbHBIIH
https://m.edsoo.ru/ffOc84ae
paspan. Monnus. [lnazma
DnexTpudecKue MPUOOpPhl U yCTPOUCTBA B UX
64 npaxgqecxoe HprMEHSHHe.};_[pI;BHHa brbmmorera LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
. Bbubnuroreka [IOK
65 00001maroIHi ypoK «IEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
66 Konrtponbhas pabora o Teme Bbubmuorexa LIOK

«39nexrpocratuka. [locTosSHHBII

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

SNIEKTPUUECKUN TOK. TOKH B pa3IuYHBIX
cpemax»

67 PesepBHsrii ypok. KonTponpaas paboTta mo 1 bubmmoreka [JOK
Teme "DeKTpoIMHaAMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIii ypok. O000armuil ypok mo 1 bubnuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




