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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOTO ypOBHS HA YpPOBHE CPEIHEr0o OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHMM W TpeOOBaHUHN K pe3yJsibTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM IporpaMmbl, npeacTtaBieHHbIX B DI'OC
COO, a Ttaxxke ¢ yu€tom denepanbHoil pabodeli mporpaMMbl BOCIUTAHHUS U
KOHIICTIIIMK TIpernojaaBaHus ydeOHoro mpeamera «dusuka» B oOpa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickoit Oenepanuu, peanu3yIommx OCHOBHEIE
o0Opa3zoBaTeIbHbIE TPOTPAMMBI.

Conepxanvue mporpaMMbl 1Mo (HU3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHbI Mupa oOydaronuxcs 10-11 xkmaccoB mpu
o0yueHun ux ¢u3uKe Ha 0A30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSATEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, TPEAMETHBIM M METANPEAMETHBIM pPE3yJbTaTaM
o0y4yeHHs, a TaKXK€ YYUTHIBAET HEOOXOIWMOCTh peaau3alluu MEXKIPEIMETHBIX
CBsI3e (PU3MKKM C €CTECTBEHHO-HAYYHBIMU YyYeOHBIMH MpeaMeTamMu. B Hel
OTIPEIEISIOTCS OCHOBHBIC 1€ M3y4eHUs] (PU3MKU HAa YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHusl, TUIAHUPYEMbIE€ PE3YyJbTaThl OCBOCHUS Kypca (U3HUKHU: JTNYHOCTHBIE,
MeTarpeIMETHbIC, TpeIMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢pu3uKe BKIIOYALT:

e IJITAHUPYEMBIE Pe3yJbTaThl OCBOCHHUS Kypca (M3MKK Ha 0a30BOM YpPOBHE, B

TOM YHUCIIE TIPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00YUYEHUS;

e cojiepkaHue yueOHoro npeamera «Ou3nkay mo rojgam oOy4deHHUs.

dusznka Kak Hayka O HamOoJjiee OOIMX 3aKOHAaX MPHUPOJIbI, BBICTYIIAs B
KauecTBe y4eOHOTo MpeMeTa B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpy>karomiem mupe. LlIkonbHbIN Kypc GU3NKH — cuCTeMOOOpa3yoIun
JUTSI €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEAMETOB, MMOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢busnyeckoil reorpadueld M acTpoHOMHEH. Vcmosib3oBaHME UM AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUM  ONpefeNsieT Xapakrep UM pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJOTHM B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TIOJIY4YCHHUSI HOBBIX MaTEpHAJIOB C 3aJlaHHBIMU CBOMCTBAMHU M JIPYTHX.
N3yyenne Qu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HayYHOM KapTUHBI MHUpa O0ydJaromuxcs, B (OPMHUPOBAHUE YMEHHH MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUH UMH YUYE€OHBIX MCCIICI0BaHUM.

B ocHOBy kypca ¢u3uMKu IS YPOBHS CpeaHEro oomero oOpa3oBaHUS
MOJIOKEH PAX HIAEH, KOTOPbIE MOXHO paccMaTpuMBaTh KakK MPUHLMUIBI €ro
IIOCTPOCHUSL.

Hoesa yenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBIISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTEepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEWl MaTepual Kypca (HU3UKU
o0ObeMHEH BOKPYr (Qusmueckux Tteopuil. Bemymmm B Kypce sBiseTcs
dbopMHUpOBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJe.

Hoea eymanumapuzayuu. EE peanmusamnusi mpeanosiaracT HCIOIb30BaHUE
T'YMaHUTAPHOTO TIOTCHIMAa (U3UYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHUS
bu3uKkn Cc pa3BuTHEM OOIECTBa, a Takke C MHUPOBO33PEHUYCCKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa  npuknaonou  Hanpasenennocmu. Kypc (usukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHMYECKHX MPHUI0KEHUN
M3YUYEHHBIX TEOPUU U 3aKOHOB.



Hoes  oxonoeusayuu peannsyercst MOCPEIACTBOM BBEICHHs DJIEMEHTOB
COJCPXKaHMs, MOCBSLIEHHBIX OKOJIOTMYECKHM IpOOJIeMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJOTHH, a Takke 0O0CYXIeHHs
po0JIeM PaMOHAIBHOTO MPUPOIOTIOIB30BAHMS U YKOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMsl SBISIFOTCS (U3MUECKUE TeopuH ((POpMUPOBAHUE TPEACTABICHUA O
CTPYKTYpe MOCTPOEHUSI PUINICCKON TEOPUH, POIH (PyHIAMEHTATBHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX TMPEICTABICHHUSIX O TPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpPHWH, JUIsl ONMHCAHHS €CTeCTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CucTeMHO-eSTEIBHOCTHBIN MOAX0A B Kypce (DM3HKHU peanu3yercs: MPexe
BCEro 3a CU€T OpraHM3aIli IKCIEPUMEHTAIBHON JCSITEIHHOCTH OOYJarOIIMXCS.
Hns 0Ga3oBoro ypoBHS Kypca (U3UKH — 3TO HWCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JIA0OPATOPHBIX padorT,
KOTOpBIC B Tporpamme 1o Qgu3uke oOBEAMHEHBI B OOIIMH CIIMCOK YYEHUYIECKHX
NPaKTHYECKUX paboT. BhimeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
MPOBOJIMMBIX  JIJIS KOHTPOJS W  OIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMU
0o0pa3oBaTeNbHOTO TpOIecca UCXOJs M3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHuss kaOunera (¢usuku. I[lpu >ToM obecneunBaeTCs  OBIIAJICHUE
OOyJaroNMMUCS YMEHHUSIMHU TPOBOAUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBaHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHUE YIENSETCS PEHICHUIO PAcUETHBIX M KaueCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a]a4 MPUOPUTETOM SIBISIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIONINE IPUMEHSATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjelia Kypca, TaK U MHTETPUPYS 3HAHUSA W3
pa3HbIX paznesnoB. st KaueCTBEHHBIX 3aj]a4 MPUOPUTETOM SIBJISIOTCS 3a/IaHUs Ha
O0OBsSCHEHHE TPOTEKaHUS (PU3NUYECKUX SBJICHUN M MPOILIECCOB B OKpYXKaroleh
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJEIN JUIsl CUTyallMd MpaKTUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpedoBanusamu DPI'OC COO x wMarepuaibHO-
TEXHUYECKOMY OOECeUeHHI0 y4ueOHOro mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha ypOBHE CpeAHEro o0Iero 0opa3oBaHus JOHKEH U3y4aThCs B YCIOBUSAX
MpPEAMETHOTO0 KaOWHeTa (PU3UKU WM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHeTe (U3MKH NTOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe O00OpYy/IOBaHUE [IJIsi BBITIOJIHEHMS] YKa3aHHBIX B
nporpamMme 1o (QU3UKe YYCHUYECKUX MPAKTUYECKUX padOT M IEMOHCTPAIIMOHHOE
o0opy1oBaHUE.

JlemoHCTpaninonHoe oOopyaoBaHue GOpPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MUHUMAJIBHOM JIOCTATOYHOCTH M  OOECIeYMBAaET TMOCTAHOBKY
MEePEUYHCICHHbIX B TMporpaMMe MO (PU3MUKE KIIOUEBBIX JIEMOHCTpALUMA ISt
UCCJICIOBAHUSI  W3Y4YaeMBIX SIBJICHUM W MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe o00OOpymOBaHUE [JIi YYCHHUUECKHUX MPAKTUYECKUX pPadboT
dbopMupyeTcss B BUAEC TEMATHYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX oOOydJarommuxcs. TeMaTH4ecKre KOMILIEKTHI
1ab0opaTOpHOTO O00OPY/IOBAHUS JOJDKHBI OBITH TOCTPOSHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUN AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:



e bOpMHUpOBaHHE WHTEpECAa M CTPEMJICHHS OOYyJalolmUXcs K HaydHOMY
U3YYCHHUIO TPHUPOABI, Pa3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e Pa3BUTHE MPEACTABICHUI O HAyYHOM METOJIe TMO3HAHUA U (HOpMHUpOBAHHE
MCCIICJIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSIM;

« (hOpMHUPOBaAHKNE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e GOpMHUpPOBaHHE YMCHHHM OOBSACHATH SBICHUS C  HCIOJIH30BAHHEM
(GU3NYIECKUX 3HAHUIA U HAYYHBIX JIOKA3aTeIbCTB;

e hOpMHUPOBAHKE TPEACTABICHUA O poiHd (U3UKK I Pa3BUTHUS JAPYTUX
€CTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTkeHHe ATHX Tiesield 00eCreunBaeTCs PEIIeHUEM CIEAYIONNX 3aad B

nporecce U3ydeHus Kypca GU3NKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHUs:

e IPUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOUAs MEXaHWUKY, MOJICKYJSIpHYI0 (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPU3UKH;

e GOpMUpOBaHHE YMEHHM TNPUMEHSATh TEOPETHUECKHE 3HaHUS IS
0oObsCHEHUsS] (DU3MYECKUX SIBICHUM B TMPUPOJAE U ISl TNPUHATUS
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOGHHE CMOCOOOB peIIeHUs Pa3IUYHbIX 337a4 C SBHO 3aJlaHHOU
du3nueckoil MoOJIeNbI0, 3a7ad, IMOJPa3yMEBAIOIIUX CaMOCTOSITEIHHOE
co3nanue GuU3NUeCKo MOJIEIH, aIeKBaTHON YCIOBUSIM 3a]1a4H;

e IOHUMaHUE (U3UYECKUX OCHOB W TPHUHIUIOB JEUCTBUS TEXHUUYECKHUX
YCTPONCTB U TEXHOJIOITMYECKUX MPOIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHHE METOJIAaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS U TPOBEICHUS
(bu3MUeCKX HKCIIEPUMEHTOB, aHAJIW3a U WHTEpHpeTalnud UHPOpMaIIIH,
oTmpeeeHHs TOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

e CO3/ITaHUE YCJIOBUHM ISl Pa3BUTHUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wuzyudenne ¢usuku (0a30BBI ypOBEHb) HAa YpPOBHE CPEIHEro OOIIETo

oOpazoBanus oTBoauTCs B 10 Kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TEepedeHb JabopaTOpPHBIX U

MPAKTUYECKUX paboT SBIACTCS PEKOMEHIOBAHHBIM, YYUTEIbh J€JacT BBIOOP
MPOBENCHUS JIA0OPATOPHBIX PAOOT W OMBITOB € YYETOM HMHAWBHUAYATbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYXKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SABICHUHN U MpolieccoB. HaydHble TUIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UUECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIoroBble UM HHU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, cKopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
YCKOPEHUE MATECPUATBHOW TOYKH, MX IMPOEKIHH HA OCH CHUCTEMbI KOOPIWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMKeHue. [ paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U IEPEMEUICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBobosiHOE TIajieHre. Y CKOpEHHE CBOOOIHOTO MaACHUS.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuueckne yCTpOWCTBA W MNPAKTUUYECKOE IPHUMEHECHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCU€Ta, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeobpazoBanme ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpagienne ckopocTl Ipu ABUKEHUH 10 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamoptuvle pabomuol

N3yyeHne HEPaBHOMEPHOIO JIBUKEHHS C  LEIBbK0  ONPENCIICHHUS
MT'HOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOWIEHUSI MEXIy NyTAMHU, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOIBKEHHS U cuia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBICHUS MTPU ABUKEHHUH TEJIA B )KUIKOCTH WJIHU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. I[lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPAOTO TEIA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MTAJCHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é Mexanuke

Nmnynsc MaTepuanbHOW TOYKM (TeNa), CUCTEMbl MaTepHabHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCA Tella. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. ITorennmanbHas SHEprus YIPYyTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrus Tela BOJIMU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBMXEHUE.

[lepexo MOTEHIIMAILHON YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. MoJsekyasipaasi Gu3nka u TEepMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aMMOJICHCTBHUSl YaCTHI] BellecTBa. Mojield CTPOCHHUS Ta3oB,
KUJKOCTEH W TBEPHABIX Tel U OOBICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozeneil. Macca u pasmepsl Mojekyi. KomauwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPHUH UACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kianeitpona. 3akon J{anberona. M30mpo1iecchl B U€aIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BeIecTBa, (Gororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpYOIIas IPpUpOoay AaBICHHUS Ia3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenne Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTM  MEXAYy  HapaMeTpaMd  COCTOSIHUSA
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U pabota. BHYTpeHHsisi sHEprus OJHOATOMHOTO HJEaIbHOTO Tasa.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsitue 00 ammabaTHOM mporecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHre epBoOro 3aKoHa TEPMOJAMHAMUKYU K u3omnpoueccam. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHOMNBI  1EWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalnHaX. Koad@dUIMEeHT Mosie3Horo
nerctBug TeruioBod Mamubbl. [{ukn KapHo U ero ko3@puuueHT mojae3Horo
JEUCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue ycTpocTBA W NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIIECHUU paOdOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ACUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHnenue  BHyTpeHHEW  sHepruu  (TeMmreparypbl) Tela  IpH
TerIonepeaaye.

OnpiT 1o aanabaTHOMY paCHIMPEHUIO BO3JyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOMOTHAS
U OTHOCUTEJbHAS BJIIAXKHOCTH BO3Jayxa. HachllieHHbIN nap. Y enpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHble Tena. AHU30TPOINUS
cBOMCTB KkpuctaioB. JKugkue kpuctawisl. CoBpeMEHHbIE MaTepHAabl.
[InaBneHue u KpucTaIU3anus. Y ieJabHas Teriorta rmiasieHus. CyomumManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

Texnuueckne ycTpoiicTBa M MPAKTHUYECKOE NMPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KaJIOPUMETP, TEXHOJOTUU TIOTyUYECHUsS] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBanust v IJIaBJIEHUST KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIMA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh asiekTpudeckoro nods. [TpuHiun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun anekrpocraruyeckoro mosd. Ilorenuman. Pa3HocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckre ycTpoWCTBA U TNMPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBISI€TCs C
Y4ETOM COJZIEPKATEIbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTEMaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, (PU3NUECKash BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, JHUHEWHAs QyHKIUA,
napabomna, rumnepbona, ux rpadUKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HAa OCU KOOPJIUHAT,
CJI0KEHHE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpEIadyH, TEIIOBOE
paBHOBECHUE), JIEKTPUUECKHE SBICHHS B )KHBOU MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BENIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEM,
KUJKOCTEW U ra3oB, 3JEKTPUUECKUE CBOMCTBA METAJIOB, AJEKTPOJIUTHYECKAS
JIVCCOLIMALINS, TaJIbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUSI B TEXHHKE, MOAIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
MMIyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM TIOJIYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHUM,  JJICKTPOCTATUYECKAs]  3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHATPEBATEIbHBIC  MPUOOPBI,  DJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHHKaA.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpenmera «Dusukay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBAThCS  C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHHUIA,
COOTBETCTBYIOIIMX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
paclMpeHre JKU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTHA, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLUMU  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMIMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHYECKUX H
JNEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTBh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJIECHUHU B 00pa30BaATEIbHON OpraHU3aluy;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJIECHTUYHOCTH,
MMaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 U MPUHHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTHUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YHuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun U peaqu3oBbIBATH COOCTBEHHBIE >KU3HCHHBIC
UTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamM0OOpa3OBaHUIO B
o0nacTu GU3MKU HA TPOTSKEHUN BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE IJI00AIBHOIO
XapakTepa SKOJOTUYECKUX POOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckne AeiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LeNH NEATEIbHOCTH, 3a/aBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIU3a UMEIOLIUXCS
MaTepUalbHbIX 1 HEMATEePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI I€ATEIbHOCTH;

KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarenbcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH M METOJAMHU
(u3nUecKoi HayKH;

BJIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEILCKOM W MPOEKTHON
NEeATeIbHOCTY B 00IacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TOMCKY  METOJOB  pelIeHHs 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METOJ0B TTO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPHpPETALNH, NMPeoOpPa30OBaHUI0 U MPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh TNPUUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTATh TUINIOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh MX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;



yMETh TIEPEHOCUTh 3HaHMUS MO (Qu3MKe B MPAKTUYECKYIO O0O0JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTh HH(GOPMAIIUH;

UCIIOJIB30BaTh cpelcTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEPEIKEHHS, TTPABOBBIX M 3TUUYECKUX HOPM,
HOpM MH(OPMAIIMOHHOM 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHHMKaTHBHBIC YHHMBEpPCAJIbHBbIE y4eOHbIe 1eHCTBUS:

OCYUIIECTBJISTh OOIIEHHEe Ha Yypokax (U3MKM U BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HWCHOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJHOW U
WHIMBHIYabHON PaOOTHI;

BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUA IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIAaThb PE3yJIbTaThl
COBMECTHOU paboThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO ~ OCYIIECTBIIATh IMO3HABATENBHYIO JEATEIHLHOCTh B
obmact (PU3MKH W aCTPOHOMHHM, BBISIBJIATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacmupsTb paMKh  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO IPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHHWBATh PUCKH W CBOCBPEMEHHO MPUHHMATh PEIICHHUS IO HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OITHOKH.

B nporniecce nocTrkeHUs: TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I8 YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararouii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAaHUS,  BKJIIOYAIOMIETO  CIMOCOOHOCTh ~ TOHMMATh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AOMOITMOHAIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIOYAIONMIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YyUYWUTHIBaTh €ro TMPH OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIOJbMH, 3a00TUTHCA, POSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUIA:



JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUM, B TPAKTUYECKOMN JACSATEIbHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TE€J0, WJICabHBIN Ta3, MOJEIU CTPOEHUS Ta3oB, >KUAKOCTEH U TBEPIBIX Tell,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BELIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBMXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBM)XXEHHE TIO0
OKPYXXKHOCTH, WHEpIHUs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PaBHOBECHE, MCIApEeHUe, KOHACHCAIus,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUKEHUE, UCTIONB3Ysl (PU3HMUECKUE BETUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCHIOJIB3YEMbIX BEJIMYMH, UX O0O3HAYCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BEIIMUYUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBJICHMUS,
UCTIOJIb3YsT (pU3MUECKHE BEJIMYMHBI: JABJICHUE Ta3a, TeMIlepaTrypa, CpeaHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENsl; TPU ONUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS U EIUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsifl, DIEKTPUUYECKOE T0JIe, HAMIPSKEHHOCTD TMOJIs, TOTEHIINUAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATh (U3MUECKUI
CMBICJI HCTIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EJIUHUIIbI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEeITUYMHAMU;

aHAMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBICHUSA, HCIOIB3YS
¢du3nuecKrue 3aKOHbI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3ak0oHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUAIBHBIX CHUCTEM OTCYETa, MOJCKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEAHEH KMHETHUUECKOW DHEPTUU
TETJIOBOTO JIBM)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEepaTypoid, TEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHHsS DJIEKTPUYECKOTO 3apsna, 3akoH KyroHna,
IIPU 3TOM Pa3INvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSICHAT, OCHOBHBIE TPUHIUMBI JCHCTBUS MaIllMH, TNPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyaTh YCIOBHS MX 0E30MaCHOTO MCIOJIb30BaHUS
B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH KCIICPUMEHTHI M0 HMCCIICOBAHUIO (PU3NYCCKUX SBICHUN U
IPOIIECCOB C KCIIOIB30BAHUEM TIPSIMBIX M KOCBCHHBIX H3MEPECHUH, MPH 3TOM
dopMynupoBaTh mpoOieMy/3amady W THUNOTE3y YYeOHOro OJKCIEPHUMEHTa,
COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT U
(GopMyITHUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPECHHsI (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO WM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTeH U3MEPEHHUIA;

UCCIICJIOBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMH BEITUYMHAMU C
UCTIONb30BaHUEM TIPSIMBIX U3MEPEHHM, TIPU 3TOM KOHCTPYHPOBATh yCTaHOBKY,
(duKCHpOBaTh Pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3MUECKHX BEIUYUH B
BUJIC TaOIHIl U TPadUKOB, JAeTaTh BBIBOBI IO Pe3yJIbTaTaM HCCIIEIOBAHNUS;

COOIOIaTh MpaBMIa OE30MACHOTO TPy/Aa MPH MPOBEACHUN MCCIICIOBAHUN
B paMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIIeOBATEILCKON U MPOSKTHON
JCATCIBHOCTH  C  WCIOJB30BAHUEM  U3MEPHUTCIBHBIX  YCTPOHCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemarh pacu€THbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYECKHE 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHAIN3a YCIOBUS
3aJla4il BBIOUPATHh (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUCCKHUE BEIWYMHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYNHBI,

pemathb KauyeCTBCHHBIC 3a1a9H: BBICTPaNBAaTh JIOTUYECKH
HETIPOTHUBOPEYHBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  MPU  pEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TOWCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIIPETAlMd HW  TPEICTaBICHHWS  y4eOHOW W HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPHTHYCCKHU
aHAIM3UPOBATH MMOTYIaeMyI0 HH(OPMAIIHIO;

NPUBOJUTH TMPUMEPH BKJIaJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHCHHE IMPOIIECCOB OKPY)KAIOIIETO MHpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
uist  obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHS 37I0POBBS U COOIOCHHSI HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPY’KAOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM pAa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PAa0OTy TPYIIIBI, PaIMOHAIBHO pACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJIeKBaTHO
OIICHWBATh BKJAJ KXKIOTO W3 YYaCTHHKOB TPYIIBI B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
nporpamMmabl padoThI padoThI
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
11 ®usznKa 1 METOJIbI 5 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edso0o.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika S https://m.edsoo.ru/7f41bf72
bu6nroreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
3aKoHBI Eub 1OK
nOIMoTeKa
23 COXPATICHIA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bubnnoreka [JOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBble https://m.edso0o.ru/7f41bf72
IEPEXOJIBI
Hroro no pazgeny 24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocrossHHBIM
49 AJICKTPUICCKUN TOK. 19 bubnunoreka [JOK
' Toku B pa3InyHbIX https://m.edso0.ru/7f41bf72
cpemax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBo 4yacoB
JIEeKTPOHHbBIE
Hara uugposbie
n | Tema ypoka Konrpoabueie IIpakTnyeckue
Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbl
n
®du3nka — Hayka o pUpoJie. bu6mmoreka [IOK
1 Hayunslie MeTobI TO3HAHWSA 1 https://m.edsoo.ru/ff0c32e
OKPYKAIOLIEro MUpa 2
Poab u mecTo pusuku B
OpPMHPOBAHUU
g)of GMI;HHOﬁ Hay4YHOU bubmorexa [JOK
2 P i 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPaKTUYECKON JeATETbHOCTH B
JToAen
MexaHnndeckoe JBHKEHUE.
OTHOCUTENBHOCTh bu6nuoreka [IOK
3 MEXaHMYECKOTO JIBUKCHUS. 1 https://m.edsoo.ru/ff0c350
I[MepemerieHue, CKOPOCTb, 8
YCKOpEHHE
PaBHOMEDHOE but6mmoreka [IOK
4 pHO 1 https://m.eds00.ru/ff0c362
MPSMOJIMHENHOE JIBU)KEHHE 0
5 PaBHOyCKOpeHHOE 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

MPSIMOJIMHENHOE JIBUJKCHHE

https://m.edsoo.ru/ff0c372
e

CB00OIHOE TIaJIEHHE.

bu6nuoreka [IOK

6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
MaJICHUS c
KpuBonuHeliHoe ABHUKEHUE. bubnmoreka [JOK

7 JIBr>KeHne MaTepualbHOU https://m.edsoo.ru/ffOc3ad
TOYKH 10 OKPYKHOCTH a
[IpuHIUIT OTHOCUTEIBLHOCTU
T'annnes. MuepnuanbpHbIe bubmiorexa LOK

8 i P . https://m.edsoo.ru/ffOc3be
cucreMsl orcyera. [lepBbii g
3akoH HeroToHa =
Macca tena. Cuna. [Ipuniun
cyIepIio3uuu cuil. Bropon Bubmaorexa IIOK

9 yHep ) P https://m.edsoo.ru/ffOc3be
3akoH HeroToHa s 8
MAaTepHAIbHON TOUKHU -
Tpertnit 3axodH HeroToHa JUid Bubmiorexa [TOK

10 p https://m.edsoo.ru/ffOc3be
MaTepuaibHbIX TOUEK 3
3aKOH BCEMHUPHOTO
Tarorenus. Cuiia TSHKECTH bubmiorexa LIOK

11 ' ' https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTH =
Cunna OCTH. 3aKOH Bubmuorexa LIOK

12 yHpyr ' https://m.edsoo.ru/ffOc3el
I'yka. Bec Tena 8

13 | Cuna tpenus. Koadduuument bubmmoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Tpenus. Cuna
COIIPOTHBIICHUS MTPH
JBHKCHUH TEJIA B KUIKOCTH
WU Ta3e

https://m.edsoo.ru/ff0c3f76

ITocTynarensHOE U
BpalaTEIbHOE JIBUKECHUE
a0COJIIOTHO TBEPJOrO Tea.

bu6numoreka [IOK

14 https://m.edsoo.ru/ff0c4la
MowmeHT cunsbl. [1me4o cuibl. 6
VYcnoBus paBHOBeCUs B
TBEPJIOTO TENa
Nmnynbsc maTepraibHOU
TOYKHU, CUCTEMBI
bubnnoreka IIOK
MarepuaibHbIX TOUEK.
15 https://m.edsoo.ru/ff0c43d
Nmmnynse cuiibl. 3aKoH 6
COXpaHECHUs UMITYJIbCA. B
PeaxkTnBHOE ABMKEHIE
PaGota u MOIITHOCTH CHUITBIL.
Kunernueckast sneprus bubmuotexa [JOK
16 | wmarepuanbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 u3MeHeHUN 2
KMHETUYECKON SHEPIUHr
[loTeHuunanpHas SHEPTHUsL.
[ToTrenumanpHas sHEpPTrUst
T — bubmuoreka [JOK
17 https://m.edsoo.ru/ff0c461

npyxuHbL. [loTeHIna pHAS
SHEPTHUs Tella BOIU3U
MOBEPXHOCTU 3eMITU

a



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[TorenumanpHbie U
HENOTEHUUAJIbHBIEC CHUJIBI.
CBs13b paboTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3u
pabOThI CHITBI C H3MECHEHHEM
MEXaHHYECKON SHEPTHH TeJia
Ha TIpUMEpPE PaCTsHKCHUS
PE3UHOBOTO KIyTa

20

KonTponbnas padora no
teme «KnHemaTuka.
Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

22

XapakTtep JBUKEHUS U
B3aHMMOJIEHUCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS Ta30B, KUIKOCTEU
U TBEPABIX TEI



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
https://m.edsoo.ru/ff0c4dc2

23

Macca monexy:.
KonmuecTBo BeriecTna.
[TocrosnHas ABoraapo

24

TernnoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temneparyp Llenbcust

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcoutoTHas TeMieparypa
KakKk Mepa CpeHen
KMHETUYECKOU SHEPIUU
JBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Krnaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511
e

27

3akoH JlampToHa. ["a30BbIC
3aKOHBI

28

JlabopaTopHas paboTta
«HccnenoBanue
3aBUCUMOCTH MCKIY
rapaMeTpamMu COCTOSTHUS
pa3peKeHHOTO Ta3ay

29

H3onporiecchl B neanbHOM
rase 1 ux rpapuieckoe
Mpe/ICTaBIeHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpennss sHeprus

but6mmoreka [IOK



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

TEPMOJNHAMUYECKOU
CUCTEMBI U CIIOCOOBI €&
n3meHeHus. Konuyectso
TEIUIOTHI U paboTa.
Buytpennss sneprus
OJIHOATOMHOTO UJ€AJIbHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubmuorexa [JOK
31 | Bugsl Temonepenaun https://m.edsoo.ru/ff0c5c3
6
VY neapHas TEIIOEMKOCTD
BemiecTBa. KonuuectBo bubnnoreka IIOK
32 | TemnoTH pH https://m.edsoo.ru/ff0c5c3
TeruIonepeaaye. 6
AnmabaTHBIN mporecc
[IepBrlii 3aK0H
33 TEPMOJANHAMUKH U €TO0 bu6nuoreka [IOK
IIPUMEHEHNE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heo6paTumocTs mporeccoB bubnmnorexka HOK
34 | B mopupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TePMOJIUHAMUKHU 0
. bu6nuoreka [IOK
[Tpunumn geictus u KI1
35 PHHL . A a https://m.edsoo.ru/ff0c600
TEIJIOBOI MalllMHBI )
36 | Luka Kapnao u ero KIT/1
37 Pemrenue 3amay Ha



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

Haxoxjaenue KIIJ TerioBoit
MaIlIuHBI

DKosornyeckue mpoodIeMbl

38
TETUIOPHEPTETHKU
O6o0maromuii ypok bubmuorexa [JOK
39 | «MonekynspHas pu3uKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJIMHAMUKI 8
KoHntposbHas pabota 1mo
Teme «MoJeKkyspHas bubmorexa [OK
40 yop https://m.edsoo.ru/ffO0c6a5
¢uznka. OCHOBBI 0
TEPMOIVHAMUKN B
[TapooOpazoBanue u bubnuorexa [HOK
41 KoHneHcanus. Micmapenue u https://m.edsoo.ru/ff0c63b
KHUIICHUE 6
AOcoroTHas U bu6mmoteka [IOK
42 | oTHOCUTENbHAs BIAKHOCTh https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelmenHslil map 8
TBépnoe Teno.
Kpucrannuaeckue u
amopdHbIe Tema.
43 AHHF;(i)T OIS CBOMCTB bubmmorexa LOK
P https://m.edso00.ru/ff0c65f0
KpucTawios. JKunkue
kpuctauibl. COBpeMEHHbIE
MaTepraIbl
44 [InaBnenue u bu6nuoreka [IOK

KpucTtaljin3danus. Y,)ICJ'H)HEUI

https://m.edsoo.ru/ff0c670



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
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

TEIJIOTA TUIABJICHUSL.
Cybnumarust

[ee)

ypaBHeHI/IC TCIIJIOBOT'O

bu6nuoreka [IOK

45 https://m.edso00.ru/ff0c682

Oayranca
0

DnexTpu3aius Tel.
OnexTpuueckui 3apsa. [lsa bubmorexa HOK

46 ' https://m.edsoo.ru/ff0c6bc
BH/JIA DJICKTPUICCKHUX c
3apsI0B B
[IpoBOAHMKY, TUITEKTPUKH
I/III)IOJI OBOJHUKHU 3apK0H Bubmaorexa ITOK

47 yip ’ https://m.edsoo.ru/ffOc6bc
COXPAHCHUS IEKTPUICCKOTO c
3apsa c
B3aumosaeiicTBue 3apsioB. bubnuorexa [JOK

48 | 3akon Kymnona. TodyeuHsrii https://m.edsoo.ru/ffOc6ce
BIIEKTPUYECKUN 3apsiT 4
HanpsoxéaaocTts
ANEKTPUIECKOTO TTOJTSI.

49 | TlpuHIMI CynepHO3UIUN bubmorexa [JOK

PHHL YHep Ivl https://m.edsoo.ru/ff0c6df2

ANEKTPUICCKUX MOJICH.
JInauy HanpsHKEHHOCTH
Pabota cun

50 AIEKTPOCTATHYECKOTO TIOJISI. bubnmoreka [JOK
[Torenmman. PasHocth https://m.edsoo.ru/ffoc6f00
MTOTCHIINAJIOB

51 | IIpoBOIHUKH U AUDIEKTPUKU Bubmorexa TIOK

https://m.edsoo.ru/ff0c701



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

B DJICKTPOCTATUUCCKOM II0JIC.

Jusnexrpudeckas
IIPOHUIIAEMOCTh

[ee)

52

DIIEKTPOEMKOCTb.
Konpaencarop

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c712
6

53

DNEeKTPOEMKOCTD MIJIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apspKEHHOT0 KOHIEHCaTopa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c
0

54

JlaGopaTopHas pabora
"Usmepenue
JIIEKTPOEMKOCTH
KOHJieHcaTopa"

55

[Tpunuun neiictBus u
IIpUMEHEHNE
KOHJIEHCATOPOB,
KOIMPOBAJILHOTO arapara,
CTPYHHOT'O IIPUHTEPA.
DnexTpocTaTuyecKas
3ammTa. 3a3eMJICHHUE
3JIEKTPONIPUOOPOB

56

OHeprus
3JIEKTPOCTATUYECKOTO OIS

57

Pemrenue 3anau
DIIEKTPOEMKOCTh
KOHJIEHCaTopa



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

58 O6o06maromuii ypok 1mo 1 bubnmnoreka HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
59 | Peseps — 10 ypokoB
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/ff0c8f6c

