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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma cocTaBiieHa Ha OCHOBE:

e 3akona «O0 oOpasoBanuu B Poccuiickoii ®enepammm» Ne273-03 or 29.12.2012 (pea. ot
04.08.2023);

e denepanbHOrO rOCYJApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApPTa CpelHEro odmero odpa3oBaHus,
YTBEPKIEHHOIO MpuKa3zoM MuHucrepcTBa o0pa3oBanus u Hayku Poccuiickoit ®denepanuu ot 17.05.2012 Ne
413 (c uzmenenusmu Ilpukaz MunucrepcrBa npocsenieHus: poccuiickoit @enepaunuu ot 12.08.2022 r. Ne
732) (nanee — ®I'OC COO);

e [lpukaza MunucrepctBa npocseieHus: poccuiickoit @enepanuu ot 23.11.2022 r. Ne 1014 «O06
yTBEpKICHUH (pesiepaabHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs»,

e [Ipukaza Munnpoceemenus Poccum ot 21.09.2022 Ne 858 «OO0 yrBepkIacHHH (enepalTbHOTO
nepevyHs y4eOHUKOB, IOIMYIICHHBIX K WCIIOJB30BAHHUIO TPH PEATH3alH HMEIOIUX TOCYAapCTBEHHYIO
aKKpeIUTALNI0 00pa30BaTeNbHBIX MPOTPaMM Ha4YaIbHOTO OOIIEro, OCHOBHOTO OOIIETo, CPEJHEro oOIero
00pa3oBaHUsl OPraHU3AIUSAMH, OCYIIECTBISIFOIIMMHU 00pa30BaTENbHYIO ACATEIBHOCTh W yCTAHOBICHHS
MPEETFHOTO CPOKA MCIIOIb30BAHMS UCKITIOUEHHBIX YIeOHUKOBY;

e [lopsimka oOpraHM3allid W OCYHIECTBICHHS OO0pa30BaTENbHON MEATENBHOCTH MO OCHOBHBIM
00m1eo0pa3oBaTebHBIM NIPOTpaMMaM — 00pa3oBaTEeIbHBIM MPOrpaMMaM HAYaIbHOTO OOIIET0, OCHOBHOTO
obmero u cpeaHero oOmiero oOpa3oBaHUS, YTBEPXKIEHHOTO TMpukazoM MuHnpocsemenus Poccun ot
23.03.2021 Ne 115 (c u3BMeHEHUSMHU U IONIOJTHEHUSIMH );

o @enepanpHOil pabodyeil MmporpaMMbl cpelHero oOmiero oOpa3zoBaHUS MO Y4eOHOMY MPEIMETY
«Du3nuka»;

e VYuyeOHOro IjaHa IIKOJIbI.

[Iporpamma o ¢usmke 6a30BOr0 ypoBHS Ha YPOBHE CpeAHETO 00IIero oOpa3oBanus pazpadoTaHa Ha
OCHOBE TIOJIO)KCHHM M TpeOOBaHWK K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENIbHOM MPOTPaMMBI,
npeacraBieHHbIx B ®I'OC COO, a Taxke ¢ yu€tom deaepanbHOi pabouell mporpaMMbl BOCIUTAHUS U
KOHIICTIIIY TIperoaBaHus yudeOHoro npeamera «dus3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
Denepannu, peain3yrouX OCHOBHbIE 00pa30BaTENIbHbIE MPOTrPaMMBbI.

Copep:xaHue mporpamMmsl 1o GU3MKe HANPaBIeHO Ha GOPMUPOBAHNUE ECTECTBEHHO-HAYYHOI KapTHHBI
mupa obOydarommxcs 10 kmacca mpu oOydeHnn uXx (U3MKEe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOr0 monaxona. Ilporpamma mo ¢usuke cootBercTByeT TpeboBanusm DPI'OC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, MPEIMETHBIM M METalpeJIMETHBIM pe3ylbTaTaM OOy4eHMs, a TaKxKe
YUUTBHIBAET HEOOXOJUMOCTh pEaTU3allud MEXIPEIMETHBIX CBA3€H (U3MKU € ecTecTBEHHO-HAyYHBIMU
yueOHBIMH TNpeAMeTaMu. B Hell ompenensioTcs OCHOBHBIE IIeNIM M3ydeHUs (PU3MKU Ha YPOBHE CPEIHEro
oOuiero o6pa3oBaHus, MIIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKHU: TMUHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHBIEC (Ha 6a30BOM ypPOBHE).

[IporpamMma no ¢gu3ukKe BKIIOYAET:

e [UTAaHUPYEMBbIE PE3YNIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIC
Pe3yNbTaThI 10 T01aM 00YUeHUS;

e cojiep)kaHue yuebHoro npeamera «Pu3nka» Mo rogam 00ydeHus.

®du3rka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MPUPO/BI, BBICTYMAsl B Ka4ecTBEe y4eOHOTro mpeamMera
B IIIKOJIC, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTeMYy 3HaHUU 00 okpyxatomiemM mupe. IkonbHbI Kypc
¢u3MKN — cUCTEMO0Opa3 YOIl Ul €CTeCTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOJIbKY (hU3NYEecKHe
3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX XUMHEH, Ouosoruei, pusndeckoii reorpagueit
u actpoHoMueil. Vcnonbp3oBaHue U akTMBHOE NMpUMEHEHHE (U3NYECKUX 3HAHUN ONpEIeNseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTMH B cepe IHEpPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, MOJTy4EHUs
HOBBIX MaTEpUAIOB C 3aJJaHHBIMU CBOWCTBaMM W Apyrux. M3ydeHue (QuU3MKU BHOCHUT OCHOBHOW BKJIaJ B
(dbopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00YyJaromuXxcs, B JOPMUPOBAHUE YMEHUI PUMEHSTh
HAyYHBI METO/I MO3HAHUS NP BHITIOJTHEHUH UMHU YI€OHBIX UCCIICIOBAHHI.

B ocHoBy kypca (usuku st ypoBHs CpefHero oomero oOpa3oBaHus MOJOXKEH psa UIeH, KOTOpbIe
MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOSHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypcC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIFOYAET KaK BONPOCH KJIACCHYECKOH, TaK U COBPEMEHHOM (PU3UKH.



Hoes cenepanruzayuu. B COOTBETCTBMM C HEW wmarepuan Kypca (QU3HKH OOBEIMHEH BOKPYT
¢usnueckux Teopuit. Bexymmum B Kypce siBiisieTcst OpMHPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTepHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus npeanoiaraeT UCHoJIb30BaHUE TYMaHUTAPHOIO NOTEHLIAANA
¢u3nUecKOil HayKH, OCMBICICHHE CBSI3M pa3BUTHS (QHU3UKH C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTUYECKUMU MPOOIeMaMHu.

Hoes npuxnaomnoti nanpaenrennocmu. Kypc Gu3uKy mpennojaraeT 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJEpP)KaHUS, MOCBSIIEHHBIX
9KOJIOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTHUH, a
TaKXKe 00CYKACHHUS POOIeM PalOHAIHLHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHIECKONW OE3011aCHOCTH.

CrepXxHEBBIMU 3JIEMEHTAMM Kypca (PU3MKUM Ha YpOBHE CpenHero oOIiero oOpa3oBaHHs SBISIOTCS
¢uznueckue teopun (GopMUpOBaHUE MPEICTABIEHUIN O CTPYKTYpE NOCTPOCHUS (PU3HUECKON TEOPUH, POJIH
(yHIaMEHTaJIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOJE, I'paHUIAX
MPUMEHUMOCTH TEOPHA, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-NIeSTEIbHOCTHBIA MOAXO0J B Kypce (U3UKM peanusyeTcss Mpekae BCero 3a Cuér
OpraHM3alK SKCIEPUMEHTAIBHON JAeATeabHOCTH oOydaromuxcs. /st 6a3oBoro ypoBHS Kypca (U3UKH —
3TO HCIOJIb30BaHUE CHUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPHMEHTOB M JaOOpaTOpHBIX PadoT,
KOTOpble B IporpamMmme mno ¢u3nke oObEAMHEHbI B OOLIMI CIHUCOK YYEHHYECKHUX MPAKTUYECKUX padoT.
Boigenenue B ykazaHHOM TmiepeyHe J1a0OpaTOpHBIX padOT, MPOBOJUMBIX JJIsi KOHTPOJSI M OLEHKH,
OCYILIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOIO IMpoliecca UCXOJsS U3 O0COOEHHOCTEW IJIaHUPOBaHUS U
ocHamleHus: kabunera ¢usuku. Ilpm sTOoM oOecneunBaercs OBJaZieHHEe OOy4YaIOUIUMUCA YMEHUSIMH
MIPOBOJUTH KOCBEHHbIE W3MEPEHMs], MCCIEIOBAaHUS 3aBUCHUMOCTEH (U3NYECKHMX BEJIWYMH M TOCTaHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbmioe BHUMaHME yJenseTcs pPELIeHHIO pacdE€THBIX M KauyeCTBEHHBIX 3aaad. [lpu stom Juis
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJIIOTCS 3a/1a4M C SIBHO 33aJaHHOM (pru3HUecKOM MOJENbIO, NO3BOJISIONINE
IPUMEHATh WU3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiesia Kypca, TaKk U HHTErpUpys
3HaHUS U3 pasHbIX pas3zfesnoB. [l KauyecTBEHHBIX 3a/a4 MPUOPUTETOM SBIIAIOTCS 3aJaHUsl HA OObSICHEHHE
MpoTeKaHus (PU3NYECKUX SBJICHUN U MPOIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BeIoopa Gu3MIecKou
MOJIENH AJISl CUTyalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpebdoBaHusmu PI'OC COO k MaTepuaibHO-TEXHHYECKOMY OOECIeUEHUIO
yuebHoro mpoiiecca 6a30Bblif ypoBeHb Kypca (DU3UKU Ha YPOBHE CPEAHEro oouiero oOpa3oBaHUs JAOJKEH
U3y4yaTbCsl B YCJIOBUSAX HPEIMETHOro KaOuHeTa (DU3MKM WIM B YCIOBMSIX HMHTETPUPOBAHHOIO KaOHWHETa
IIPEIMETOB €CTECTBEHHO-HAY4HOTO 11KIa. B kabunere pu3uku 10J1KHO ObITH HEOOXOAMMOE J1a00paTopHOE
00OpyZ0BaHUE IS BBIMOJIHEHUS YKAa3aHHBIX B IIporpamMme 1o (U3MKe yUCHHUYECKUX MPAKTUYECKUX padoT U
J€MOHCTPAIIMOHHOE 000Py10BaHHE.

JleMoHCcTpaloHHOe 00opynoBaHue (opMUpPYEeTCs B COOTBETCTBUM C MPUHLUIIOM MHHUMAJIBHOM
JOCTaTOYHOCTH M oOecrneyrBaeT IOCTAHOBKY IEPEUMCIIEHHBIX B IporpaMMe Mo (QU3MKE KIIOUYEBBIX
JEeMOHCTpAIMi JUI UCCIIEOBAHUS N3yYaeMbIX SBJICHHH M MPOLIECCOB, SMIUPUYECKUX U (QyHIAMEHTAIbHBIX
3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 000OpyaOBaHHE sl YYEHHUYECKMX NPAaKTHYECKUX paboT Qopmupyercs B Buue
TEMaTHYECKHX KOMIUIEKTOB W oOecreyuBaeTrcs B pacyére OJHOrO0 KOMIUIEKTa Ha JIByX OOYYaroIIuXcs.
Temaruueckue KOMIUIEKTHI J1a0OpaTOpPHOro OOOpYAOBAaHUS JOJDKHBI ObITH IOCTPOEHBI Ha KOMILJIEKCHOM
HCIOJIb30BAHUHU AHAJIOTOBBIX U IIM(PPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BUJIE LU(POBBIX JTAOOPATOPHA.

OCHOBHBIMU HENSAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

¢ hopMupOBaHHME MHTEpECca U CTPEMIIEHHUS] 00YJaIOIUXCs K HAYYHOMY W3YU4EHHUIO IPUPO/JIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUNH O HAYYHOM METOJie MO3HAHUS U (POPMHUPOBAHUE MCCIIEOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIIUM SIBJICHUSM;

¢ hopMuUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK Pe3yJbTaTa M3yueHHs OCHOB CTPOEHHUS MaTepuu U
(byHaMEHTAJIbHBIX 3aKOHOB (PH3UKHY;



¢ hopMupOBaHHE yMEHHH OOBSCHATH SBICHHUSA C HMCIOJB30BaHMEM (U3UUYECKUX 3HAHUN M HAYUHBIX
JI0Ka3aTeIIbCTB;

¢ hopMUpOBaHHE MTPEICTABICHUNA O POJIM (PU3UKHU ISl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTH.

JlocTrkeHe 3TUX Leleld 00ecIIeYnBaeTCsl PELICHUEM CIIEIYIOIINX 3aJad B [IPOLIECCE U3YUYEHMsI Kypca
¢u3uKK Ha YpOBHE CpeaHEr0 00IIero 00pa3oBaHus:

e IproOpeTeHNe CHCTEMBbI 3HaHUK 00 0OOmWX (U3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYAss MEXAaHWKY, MOJEKYISIPHYIO (GHU3UKY, SJIEKTPOJUHAMHKY, KBAaHTOBYIO (H3UKY H DIJIEMEHTHI
actpodusukw;

¢ hopMUpOBaHHE YMEHHI MPUMEHSITh TEOPETHUECKHE 3HAHUS U OOBSICHEHUST (PU3UUECKUX SIBJICHUH B
MPUPOJIE U JJIs IPUHATHS IPAKTUUYECKUX PELICHHUH B TOBCEAHEBHON KU3HU;

® OCBOCHHE CIIOCOOOB pelIeHHs pa3iIMyYHBbIX 3a7ad C SBHO 3aJaHHON (PU3MUECKON MOJEIblo, 3a/ad,
[I0IPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/IaHne (PU3NYECKON MOJENH, a/IEKBATHOM YCIIOBUSM 3a/1auH;

®[IOHMMaHHEe (QU3NUYECKMX OCHOB W MPUHLUIIOB JAEWCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

®OBJIQJICHUE METOJAaMH  CaMOCTOATEIbHOIO  IUIAHMPOBAHUS M TpPOBEIEHUs  (U3HUECKUX
SKCIEPUMEHTOB, aHalW3a W HHTEpIpeTaluy WHPOpMaluH, ONpeAeNeHUs TOCTOBEPHOCTH IOJy4YEHHOTO
pe3ynbTarta;

®CO3J]aHUE YCIIOBUM i1  pPa3BUTUS YMEHUM  MPOEKTHO-HCCIEN0BATEIbCKOM, TBOPYECKOU
NeSITeIbHOCTH.

COIAEPKXAHUE OBYUEHUA

Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®dusuka — Hayka o mpupoje. Hayuneie MeTo1bl TO3HAHUS OKpYKarolero mupa. Posb skcriepumenTa u
TEOPUHU B MPOLIECCE TTO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue (pu3nUecKux sIBJICHHA W mpolieccoB. Hayunbie rumore3sl. OU3nvecKkue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHIIMIT COOTBETCTBUSI.

Pone u mecto ¢usuku B popMUpOBAaHWUN COBPEMEHHOM HAYYHOW KapTHHBI MHpA, B MPAKTUUECKOU
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCHUTEIBHOCTh MeEXaHMYeCKOTo JBmkeHud. Cucrema otcuéra.
Tpaektopusi.

[lepemerienue, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOCKIIUU HA OCH CUCTEMBI KoopauHaT. CloKeHre epeMelIeHU U CI0KEHUEe CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MPSAMOJMHEHHOEe NBUXKeHHe. ['padku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IYTH U MEePEMEIICHUS MaTepUaibHOU TOUKH OT BpEMEHHU.

CBoOoiHOE najieHne. Y CKOpeHHe CBOOOHOTO MaACHHUS.

KpuBonuneiinoe nBuxeHue. JIBHkeHHE MaTepUAIBHON TOYKU MO OKPYKHOCTH C MOCTOSHHOM MO
MOJYIII0O CKOpPOCTBbIO. YTJOBasg CKOpPOCTh, JMHEHHas CKoOpocTh. llepmon u dyacrtoTa oOpamieHus.
LlenTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: CITUIOMETP, IBIKEHHE CHApPSIIOB, LIETIHbIE U
pPEMEHHBIE TIEpeIayn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, UIUTFOCTPALIMS KUHEMATHUECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmronenue nBrkeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHwHsi CBOOOTHOTO MaeHHUSI.

Hamnpanenue ckopocTH npu JBUKEHUHU MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIENbIO ONIPE/IENEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, IPONJEHHBIMU TEJIOM 32 IOCJIEI0BATEIbHbIE PABHbBIE
IIPOMEXYTKH BPEMEHU TP PABHOYCKOPEHHOM JIBWKEHUH C HAa4aJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenue nBUKEHU IAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHUs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. IlepBeiit 3akoH HeroToHa. MIHEepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunmun cynepno3unuu cuii. Bropoii 3akon HeroToHa 17151 MatepuaibHOM TOUYKH.
Tpernii 3akoH HproTOHA /17151 MaTEpUAJIBHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxecTtu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenune. Bunpl Tpenus (mokosi, ckoyibykeHusi, kaueHust). Cuna tpenusa. Cyxoe TtpeHue. Cuia TpeHus
CKOJIBXKeHUs1 U cuia TpeHus nokosi. Kosaddumument tpenus. Cuna COMpOTUBIICHUS MPHU JIBIKCHUH Tejla B
AKUJKOCTU WM rase.

[TocTynarenpHoe U BpalaTeabHOE IBUKEHHE aOCOIOTHO TBEPAOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: TOIIUITHUKY, JBIYKEHUE MCKYCCTBEHHBIX
CITYyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepLIHH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINUX TEJT.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTaJICHHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBeECHs TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenue nBuxenust Opycka o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOLIUX B IPY>KWHE U PE3UHOBOM 00pa3slie, OT uxX
nedopmauu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENA, UMEIOLIEr0 OCh BPAIlCHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmmynsc MaTepuanbHOil TOUKH (TeNa), CUCTEMbl MaTepUaIbHbIX TOUeK. IMITyIbC CHITBI U N3MEHEHUE
HMITyJIbCA TeJla. 3aKOH COXpPaHEHUs UMITyJibca. PeakTUBHOE JBMKEHUE.

Pabora cunbsl. MOIIHOCTE CHIIBL

Kunernueckas sHeprusi MarepuaibHO ToUku. TeopeMa 00 N3MEHEHUU KHHETHYECKON SHEPTHH.

[lorentmansHas oHeprus. [loTeHuumaneHas sSHeprus ynopyro aeGopMHUpOBaHHOW MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble U HEMOTEHLIMATbHBIE CHIIbI. CBsi3b PaOOTHI HEMOTCHIMANBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIM MUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATHHON PHEPTHUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3ydeHne abCOTIOTHO HEYIPYroTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.



HccnenoBanue cBsi3s pabOThl CHUJIBI C W3MEHEHHEM MEXaHMUYECKOW SHEpruM Tella Ha IMpUMepe
pacTsLKEHUs pE3MHOBOIO KIYTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TIOJIOKEHMSI MOJIEKYJISPHO-KMHETUUECKOM TEOPUM U HX ONBITHOE OOOCHOBAHHUE.
BpoynoBckoe nBmxkenue. {uddysusa. Xapakrep ABMKEHUS M B3aMMOJACHCTBUS YacTUIl BemecTBa. Moaenu
CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOWMCTB BEUIECTBA HA OCHOBE ITHUX MOJEIEH.
Macca u pazmepsl MoJiekyi. Konnuectso BeuiectBa. [loctosinHas ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHUHETUYECKONW TEOPUH UJEAbHOTO
raza. AOCOJIIOTHAsI TeMIIepaTypa Kak Mepa CpeiHel KHHETHYECKOW SHEPTUU TEIIOBOTO JIBUKECHHS YaCTHUI]
raza. lllkana Temneparyp KenbBuna. ["a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanbrona. M3omporeccsl B HJ€aJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe
MIpe/ICTaBICHNE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U3o00apa.

TexHuueckune ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JO0Ka3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIeCTBa, (poTorpadguu MOJEKya OpPraHudecKuX
COCIMHEHU .

OnpIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJI€HUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEPEHHH 00BEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y TApaMETPaMU COCTOSTHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogbl mepmoounamuku

Tepmoannamuueckasi cucreMa. BHyTpeHHsS 3HEpPrusi TEPMOJAMHAMUYECKOW CHCTEMbI U CIOCOOBI €€
n3MeHenus. KoyinyecTBo TemioTsl U pabota. BHYTpeHHsIs1 SHEprUsi 0JHOATOMHOTO HI€aIbHOIO ra3a. Bumsl
TEIUIONEPelayu: TEIUIONPOBOJIHOCTh, KOHBEKLMS, U3JIyd€HUE. YIelIbHasg TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmIOTHI pu Terionepesaye.

[Tonsite 06 anmabatHom mponecce. [lepBbiil 3akoH TepmoauHamMuku. [IprMeHeHre nepBoro 3aKoHa
TEPMOJIMHAMUKH K n3orpoueccam. ['paduueckas unTeprperanus paboTs rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPHUPOIE.

TennoBsie Mamuubl. [IpuHIUIBL AeiicTBUS TEMIOBbIX MamiuH. [IpeoOpa3oBaHus SHEPTrUU B TEIIOBBIX
MamuHax. Koadduuuent noneznoro naedctBus TeruioBoi mamuHbl. [ukn KapHo u ero xoadduiment
MOJIE3HOTO ACUCTBUSL. DKOJIOTUYECKUE MPOOIEMbI TETNIOIHEPT e TUKH.

TexHuueckre yCTpOMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: JBUTaTelb BHYTPEHHETO CrOpPAHUS,
OBITOBOM XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3menenne BHYTpPEHHEW SHEPrUM Teja MPU COBEPUICHUH PabOTHI: BBUIET MPOOKU M3 OYTHUIKU IO
JeWCTBUEM CKATOTO BO3]lyXa, HarpeBaHue 3(hupa B JaTyHHOI TpyOKe MyTéM TpeHHs (BUACOAEMOHCTPALIU).

V3MeHeHne BHYTpEeHHEH sHEprun (TeMIieparypsl) Teja MpH Terionepeaye.

OmnbIT no aguabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mojenu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JIBUraTelsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue ynenbHOM TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanre u KoHaeHcauus. VcmapeHue M kumeHue. AOCONIOTHAs M OTHOCHTEIbHAs
BJIQXKHOCTB Bo3Ayxa. HachlmeHHslil map. Y ienpHas TemioTa napooopazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHHS OT JIaBJICHUS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOINUS CBOWCTB KPUCTAIUIOB. JKuIkue
kpuctaybsl. CoBpeMeHHble Marepuaisl. 1lnaBneHue m kpucramumszauus. YaeiabHas TEIUIOTA IUIABICHMS.
Cybnumarus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHME: TMUIPOMETP M ICUXPOMETp, KaJIOPUMETD,
TEXHOJIOI'MH TIOJIy4€HHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

CriocoObl M3MEpPEHUS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaius KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

OnexkTpuszaus Tena. ONeKTpuyeckui 3apsia. JlBa Buma aieKTpudeckux 3apsaoB. IIpoBogHukw,
JTUBJIEKTPUKHU U TOJTYIPOBOJHUKHU. 3aKOH COXPAaHEHU S IEKTPUUYECKOTO 3apsiia.

B3anmopericteue 3apsaoB. 3akoH Kynona. ToYedHBIN 3IEKTPUYECKUAN 3apsia. DIJIEKTPUUYECKOE TMOJIE.
HamnpsbxkéHHocTh  2nekTpudeckoro mnois. [IpuHnumnm cCynepno3Wnmu  3JIEKTpUYECKHX Mojed. JIuaum
HaNpsHKEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cun snektpocratmyeckoro mouisa. [lorennuan. PasHoctes mnorennuanoB. I[IpoBogHuku u
TUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. J[uanekTpudeckasi pOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHneHcaTop. DneKTpo€MKOCTh IIOCKOTO KOHJAEHCATOPA. JHEPIHs 3apsKEHHOIO
KOHJIEHCATopa.

TexHuueckue  yCTpoWCTBA W NPAKTUYECKOE  IPUMEHEHHE:  DIIEKTPOCKOI,  3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOp, KOMHUPOBAJIbHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 3EKTPOCTATHYECKOM MOJIE.

DneKTpocTaTUyecKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAJX IJIACTUH, PACCTOSHUSA MEXIY
HUMHU U TU3IEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKUM TOK. Y CIIOBHUS CYLIECTBOBAHUS AIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma U1 ydacTka 1enu.

ONEKTPUUYECKOE CONPOTUBIIEHHE. YJEIbHOE CONpOTUBIEHHE BemecTBa. llociaenoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEMHEHHNE TPOBOJHHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[oyns—JleHia. MOIIHOCTB 3MEKTPHUECKOTO TOKA.

DNEeKTpOABMKYILAs CUJa U BHYTPEHHEE CONPOTUBIECHUE MCTOUYHMKA TOKa. 3akOoH Oma aJis MOJHOU
(3aMKHYTOM) 31ekTpudeckoil nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBHCHUMOCTb CONPOTUBIEHUS METAUIOB OT
temneparypbl. CBEpXIPOBOJUMOCTD.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX MMYYKOB.



[TonynpoBoanuku. CoOCTBEHHass M IPUMECHAsl MPOBOJUMOCTh MOIYHpoBOAHMKOB. CBoiicTBa p—N-
nepexojia. [lomyrmpoBoJHUKOBBIE TPHOOPEI.

DneKTpUYeCKUi TOK B pacTBOpPax M pacIulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUECKAs TUCCOLMALUS.
DIEKTPOIU3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENBHBIN U HECaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnazma.

Texnuueckue ycTpolcTBa M IPAKTUUYECKOE IIPUMEHEHME: aMIIepMETpP, BOJIBTMETP, peOcCTar,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBareibHbIE HPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP
CONIPOTHUBIJICHUS, BAKYyMHBIH THOJ, TEPMHUCTOPH W (HOTOPE3UCTOPHI, TOJYIIPOBOAHUKOBBIA HOJ,
rajibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTb COIPOTUBIICHUS LMIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU HOMEPEYHOTO
CEUeHHUs U MaTepuaa.

CMeniaHHO€ COeTMHEHUE POBOIHUKOB.

[Ipsimoe m3MepeHue >aeKTpoABKYyIIeH cuiibl. KopoTkoe 3aMblkaHu€e ralbBaHUYECKOIO 3JEMEHTa U
OIIEHKAa BHYTPEHHET'0 CONPOTUBIICHHUSL.

3aBUCUMOCTb CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI POBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydeHne cMeIaHHOTO COeTMHEHUSI PE3UCTOPOB.

N3mepenue >neKTpoABIKYIIEH CHUIIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUS.

HaGnronenue anexkrponusa.

Me:knpeaMeTHbIe CBS3H

Nzyuenune xypca ¢puzuku 6a30B0or0 ypoBHS B 10 Kacce oCymecTBISeTCs ¢ YIETOM COACpKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMU MaTeMaTHKH, OMOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IO3HAHUA: SIBJICHUE,
Hay4HbIil (akr, runoresa, ¢uznyeckas BeIWYMHA, 3aKOH, TeOopus, HaOIIONEHHE, HKCIIEPHUMEHT,
MOJEIUPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHMH, JuHeWHas ¢yHKuus, napabona, rumepOosa, HX
rpaduKud U CBOICTBA, TPUTOHOMETpPUUYECKHE (YHKLUHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX IIPOEKIIMHM Ha OCH KOOPAMHAT, CI0KEHUE BEKTOPOB.

Buonoeusn: mMexanudeckoe IBUKEHUE B KMBOW mpupone, aup¢ysus, ocMoc, TEMI00OMEH MKUBBIX
OpraHu3MoOB (BUbI TEIIONEPEAAYH, TEINIOBOE PABHOBECHUE), IICKTPUUECKUE SIBJICHUS B )KUBOH ITPUpOIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJ, XUAKOCTEH W Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJLIOB,
UIEKTPOJIUTUYECKAS JUCCOLUALNSI, FAJIbBAHUKA.

l'eozpacghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HCHOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
NOJIIMITHUKY, HCHOJb30BAHUE 3aKOHA COXPAHEHUS MMITyJbCa B TEXHHMKE (pakeTa, BOJAOMET U Jpyrue),
JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, ObITOBOM XOJIOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B TOM UHWCJIE HAHOMAaTepUalOoB, M HAHOTEXHOJIOTHUH,
ANIEKTpPOCTaTUYECKas  3alUTa, 3a3eMJIEHHE  3JIEKTPONpHOOpPOB,  KCEPOKC, CTPYHHBIH  MpPUHTE,
3JIeKTpOHArpeBaresbHble PUOOPHI, JTEKTPOOCBETUTENbHbBIE TPUOOPHI, FAIbBAHUKA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3HUKE

OcBoenue yuebHoro npeaMera «dusnka» Ha ypoBHE CpeiHEro ooiiero oopazoBanus (6a30Bblii ypOBEHb)
JIOJKHO 00€CIeUUTh JOCTHXKEHUE CIEeTYIOUINX IMYHOCTHBIX, METAIIPEIMETHBIX 1 MTPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3yJabTaThl OCBOEHHs yueOHOro npeamera «Ou3nKka» JOHKHBI OTpaXkaTb TOTOBHOCTD U
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CIOCOOHOCTh OOYYaIOIUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3WIMEH JMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAllMi, TIO3UTUBHBIX BHYTPCHHHUX YyOEXKICHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HCHHOTO ONbITa W OIbITa
JEATENbHOCTH B TIPOIIECCE pean3alid OCHOBHBIX HAINPaBIIEHUI BOCIUTATEIBHON IEATENBHOCTH, B TOM
4lClie B YaCTHU:

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MO3UIUHN 00yJaIOMIerocs KaK aKTUBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEYSCKUX TYMAaHUCTHUCCKUX U IEMOKPATUYCCKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAKIAHCKOT0 OOIIECTBA, yUaCTBOBATh B
camMOyIpaBJeHUH B 00pa30BaTeIbHONW OpraHU3aliy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHUTYTAMH B COOTBETCTBHHM C WX (YHKIHSAMHU H
Ha3HAUYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOW JESTSILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PaXIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOINEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHUCKHX YYEHBIX B
obsacTu (GU3UKHU U TEXHHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TIOBECHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 M TPUHAMATh OCO3HAHHBIC PEIICHHS, OPHUCHTUPYICh Ha
MOPaJILHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JICATSIILHOCTH YUIEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash JCTETUKY HAy4yHOTrO TBOPYECTBA, MPUCYLIETO
(bu3uYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHUSI:

UHTEpEC K pPa3iIuyHbIM cdepaM MpodeccHuoHATbHOM JesTeNTbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(U3UKON M TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyaymiedl mpodeccuu M peann30BLIBATH
cOOCTBEHHBIE KU3HEHHbBIE TJIaHbI;

TOTOBHOCTb M CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTIKEHUU
BCEH JKU3HU,

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTH SKOJIOTHUECKON KYJIbTYpPbI, OCO3HaHHE TJI00aTbHOIO XapaKTepa 3KOJOTUYECKUX
npooseM;

IUIAHUPOBAaHUE M OCYILECTBICHHE ACUCTBUII B OKpYXalollell cpeae Ha OCHOBE 3HAaHUA IieNieit
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHe omnbiTa AeATeIbHOCTH SKOJOTHYECKONH HANPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUI
1o (u3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

cOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
buznuecKoil HayKu;

OCO3HAHME LIEHHOCTH HAy4yHOHl JeATeIbHOCTH, TOTOBHOCTh B IIpollecce U3ydeHus (pusmku
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JeSITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBeEPcATbHbIE YUeOHbIE el CTBUS
ba3zoBble jornyeckue 1eMcTBu:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYaAIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIeIIATH IENIN AeSITeIbHOCTH, 3a71aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B pACCMATPUBAEMBIX (DU3MUYECKUX SIBIICHUSX;

pa3zpabaTeiBaTh IUIAaH pEIICHUs MPOOJEeMbl C YYETOM aHaldu3a HUMEIOMIMXCS MaTepHUaIbHBIX H
HEMaTepHUAaTbHBIX PECYPCOB;



BHOCUTHh KOPPEKTUBBI B JIEATEIHLHOCThH, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OIICHUBATH
PHUCKHU NOCIEACTBUM IEATENBHOCTH;

KOOPJMHUPOBAThH U BBHITIOJTHATH paObOTy B YCIOBUSAX PEAbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJICHCTBUS,

pa3BHBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble nccienoBarebckue 1eiCTBUS:

BJIQJICTh HAYYHOUW TEPMHUHOJIOTUEH, KITFOUEBBIMY IMOHATUSIMA U METOJAaMH (PH3NICCKON HAYKH;

BJIAJICTh HABBIKAMH Y4eOHO-HMCCIIEOBATEIbCKOW M TMPOEKTHOW NESTEIBHOCTH B 001acTH (HU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOWMCKY METOJIOB pEIICHHs 3ahad (hU3HIECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3JIMYHBIX METO/I0B IMO3HAHUS;

BJIAJCTh BUJAMHU  JIEATEJBHOCTH [0 TOJY4YEHHIO HOBOTO 3HAHHUS, €ro HMHTEpIpeTaluHy,
peoOpa3oBaHUIO M PUMEHEHUIO B PAa3IMUHBIX Y4EOHBIX CHUTYAlHAX, B TOM YHCIIE MPH CO3IAaHUH YISOHBIX
IIPOEKTOB B 00JaCTH (PU3UKY;

BBISBJISITH TPUYUHHO-CJIC/ICTBEHHBIE CBS3U M AaKTyaJIM3UpOBATh 3ajady, BBIJIBUTAaTb THUIOTE3y €&
pelIeHHs, HaXOAWThb apryMeHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPXKICHHM, 3alaBaTh NapaMeTpbl U
KPUTEPUU PEIICHHUS;

aQHAIM3UPOBATh TIOJIYYCHHBIE B XOJE PEUICHUs 3a/ladyd Pe3yJabTaThl, KPUTUYECKH OIIEHUBATH HUX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AEITEILHOCTH, B TOM YHCIIE IPU
M3Y4YEeHUHU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTUUECKYIO 001aCTh KU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTePHATUBHBIC PELLICHUSI.

Pa6ora ¢ undopmanmeii:

BIIAJIETh HABBIKAMU TMOJy4eHHUs HHPOpMaLMKU (PU3NYECKOTO COJCPKAHUS M3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBJIATH MMOUCK, aHAJIM3, CUCTEMATH3AIUI0 U MHTEpIpeTalnio uHopmamuu
Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMALIHH;

UCIIOJIb30BaTh CpeAcTBa UH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIIEHUU
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJI0ACHUEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30IaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, TMPaBOBBIX U JTUYECKUX HOPM, HOPM
MH(pOPMAITMOHHOM 6€30MacHOCTH;

co37aBaThb TEKCThl (PU3MUECKOrO COJEp>KaHUs B pazNUYHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHHUS
nH(OpPMALIUY U 1IeTIeBOI ayIUTOpUU, BEIOUPAs ONTUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

OCYILIECTBIATH OOIIEHHE Ha YpOKaX (PU3UKH M BO BHEYPOUHOI JIEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IHUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;

BBIOMpATh TEMAaTHUKY U METOJIbI COBMECTHBIX JIEHCTBUI C YIETOM OOIIKUX MHTEPECOB M BO3MOXKHOCTEH
Ka)XJI0TO WIeHA KOJIJICKTHUBA;

MPUHUMATH LEIN COBMECTHOM AESTENbHOCTU, OPraHU30BbIBATh U KOOPAUHUPOBATH JNEHCTBUS MO €€
JOCTHIKEHHIO: COCTABJIATH IJIaH JEHCTBUM, paclpeneNsiTh POy ¢ y4ETOM MHEHHUI y4aCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAaueCTBO CBOEro BKIaJa M KAXKJIOTO YYacTHHKAa KOMaHIbl B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULIUHA HOBU3HBI, OPUTUHAIILHOCTH, TPAKTUYECKON
3HAYUMOCTH;

OCYHIIECTBJISATh IO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUeE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHUBepcabHbIE YUeOHbIE 1eliCTBUA
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Camoopranmsanms:

CaMOCTOSITEIIBHO OCYIIECTBIISITh MO3HABATEILHYIO JIESTENBHOCTh B 00JaCTU (PM3UKU U aCTPOHOMUH,
BBISBJIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH PEUICHUs] PACUETHBIX M KAUECTBEHHBIX 3a/1a4, IUIaH BBIIIOJIHEHUS
MPAKTUYECKON pabOTHI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEANOUYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JieTIaTh OCO3HAHHBIN BHIOOD, aprYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEIICHHE;

OLICHUBATh IPUOOPETEHHBIN OMIBIT;

cocoOCTBOBAaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYAULUU B 00NacTH (PU3HKH, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yNbTaTOB LIEJISIM;

BJIQJIETh HABBIKAMU IIO3HABATEJIIbHOM pe(IeKCMM KakK OCO3HAHMS COBEPIIAEMBbIX JEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

HCI0JIb30BaTh MPUEMBI pe(IeKCUU A1 OLIEHKH CUTYallu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHNOKH.

B mpouecce nocTukeHUs] TUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOrpamMMbl MO (U3UKE I YPOBHS
cpemHero oOmero oOpa3oBaHUS Yy OOy4YalOMMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HWHTEIJIEKT,
Mpenoaralonmii copMrUpoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAILHOE COCTOSIHUE, BUIETD
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHOW SMOITMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOperyJIupoBaHus, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOLIMOHAIBHBIM M3MEHEHUSM M TMPOSIBIATH THOKOCTb, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBALIMU, BKJIIOYAIOIIEH CTpPEMJIEHHME K JOCTIKEHUIO LEIH U YCIEeXy, ONTUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEUCTBOBAThH UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATIBHOE COCTOSIHUE APYTUX, YYUTHIBATH €TI0
IIPH OCYIIECTBIEHUU OOLIECHUS], CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOMINX CIOCOOHOCTH BBICTPAUBATH OTHOIICHHS C APYTUMHU JIIOJbMU,
3a00TUTHCSI, IPOSABISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K xonny oOyuyenus B 10 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)arb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (u3uku B GOPMUPOBAHMU COBPEMEHHOW HAy4HOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTUUYECKON JAeSITENFHOCTH JIFO/ICH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUs W3YyYCHHbIX (U3MUECKUX MOJeNel: MarepualbHas TOYKa,
WHEepLHaNbHAs CUCTeMa OTcuéTa, aOCONIOTHO TBEPAOE TENO, UICAIBHBIN Tra3, MOJAEIN CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBINA AIEKTPUUYECKUNA 3aps PH pelieHNH (U3NUECKUX 3a1a4;

pacrio3HaBaTh (U3NYEeCKUe sBJIEHHs (TPOoLEecchl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOEHUS BEIIECTBA U DJIEKTPOJUHAMHUKU: DPABHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE MBIKEHHE, CBOOOJHOE MajieHHe Tell, ABWKEHHE IO OKPY)XHOCTH,
MHepLus, B3auMoJieiicTBue Tei, quddy3usi, OpoyHOBCKOE JBIXKEHUE, CTPOEHHUE KUAKOCTEH 1 TBEPIBIX Tel,
M3MeHeHHe 00bEéMa Tel MpH HarpeBaHuu (OXJIaXIEHUH), TEIUIOBOE PaBHOBECHE, UCIApeHUe, KOHICHCAIHs,
IUIABJIEHWE, KPUCTAJIM3allMs, KWUIIEHHWE, BIJIAXXHOCTh BO3/yXa, IOBBILIEHUE JABJIEHHUs Ta3a IpU €ro
HarpeBaHWM B 3aKpbITOM COCYAE, CBSI3b MEXAY IlapaMeTpaMH COCTOSIHMSL Tra3a B M30Ipolieccax,
UIEKTpU3aLUA TN, B3aUMOJEHCTBUE 3apsI0B;
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ONHCBHIBATH MEXAaHUYECKOE JBMKCHME, HCIOJIb3ysl (U3NYECKUE BEIMYMHBI: KOOpDAWHATA, IYTh,
IIEpEMEILEHUE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa, HUMIYJIbC Tejla, KUHETUYECKas >SHEprus,
MOTEHIMaNbHAsl SHEeprus, MexaHudyeckas paboTa, MeXaHW4YecKas MOIIHOCTb; IPU OMUCAHUU MPABUILHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIIOJB3YEMbIX BEIMYMH, WX O0O003HAUYEHUS M €IWHHIBI, HAXOJUTh
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETMUMHY C IPYTUMU BEIMYHHAMH;

ONMCHIBATH HM3YYEHHBIC TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIC SBJICHUS, WCHOJIB3YS (PHU3HUECKUE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIEparypa, CpEeAHssl KUHETHYeCKass HHEPIrUs XaOTUYECKOTO JBHXKEHUS
MOJIEKYJ, CPEAHEKBAJApaTU4HAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI AHEprus, padbora
ra3a, KO3(QUIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOTO JIBUTATEINS; MPH ONUCAHWW IPABUIBHO TPAKTOBAThH
(GU3NYECKUH CMBICTT HCHOJB3YyEeMBIX BEIMYUH, MX OO0O03HAUYEHUS W CIUHMIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMH BEJTHUHUHAM;

ONMCHIBATh M3YYEHHBIE NIEKTPUUYECKHE CBOICTBA BEIIECTBA M AJIEKTPUYECKHUE SBICHUS (IIPOLIECCHI),
UCIOJIb3YS (PU3UYECKHE BEIMYMHBI: JEKTPUUYECKUI 3apsi, AJIEKTPUYECKOEe IoJie, HanpsHKEHHOCTh IOJIS,
MOTEHIIMAJ, Pa3HOCTh IMOTEHIMAJIOB, IPU OIMUCAHUM MPABWIBHO TPAKTOBAaTh (UINYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W EIUHUIIBI; YKa3blBaTh (OPMYJbl, CBSI3BIBAIOLINE JAHHYIO
(u3NYECKYIO BEIMUYUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKUE MPOLIECCHl U SIBJICHUS, MCNONb3ysd (PU3NYECKHE 3aKOHbl M MPUHIIUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u Ill 3akonsl HploToHa, 3aKOH cOXpaHEHUsS MEXaHWYECKOW IHEpruw,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIMUI CYTIEPIO3ULIMN CHII, TPUHIIUIT PABHOTIPABUS MHEPLIUATIbHBIX CUCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHUUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBSI3b CpenHel
KHHETHYECKON SHEPTHH TETUIOBOTO JBW)KCHHS MOJIEKYJ C aOCOJIOTHOW TeMIepaTypoi, MEpBBIA 3aKOH
TEPMOJIMHAMHUKHY, 3aKOH COXpaHEHHs 3JIEKTPUYECKOTO 3apsiia, 3akoH KysioHa, mpu 3TOM pas3inyarh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXEHHE W YCIOBUs (TpaHUIBI, OOIACTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIBI IEUCTBUS MAIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOWUCTB; pa3anvaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJB30BaHUs B TIOBCEHEBHOM KU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI M0 MCCIIEI0BAHNUI0 (PU3UUECKHX SBJICHUI U MPOLIECCOB C UCTOIb30BaHUEM
MPSIMBIX U KOCBEHHBIX W3MEPEHUH, MpHU ITOM (HOPMYIHpPOBaTh MpobOieMy/3amady W THUIIOTE3y y4eOHOTO
JKCIEPUMEHTa, CcoOUpaTh YCTAaHOBKY M3 TPEUIOKEHHOro OOOpyIOBaHUS, NPOBOJUTH OMNBIT H
(bopMynupOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSMbIE U KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH, IMPH STOM BbIOUPAThH
ONTUMAJIBHBINA COCO0 M3MEPEHUs U HCIIOJIb30BATh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEepEHUil;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (GU3WYECKUMU BEIMYMHAMU C HCIOJB30BaHUEM MPSIMBIX
U3MEpEeHUuH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yAbTaThl MOJYYEHHOW 3aBHUCHMOCTH
(bu3nyecKuX BeIMYHUH B BUI€ TaOIUI[ U rpa(UKOB, AeNaTh BBIBOJIBI 10 pe3yJbTaTaM HCCIeI0BAHMUS;

coOnrofath mpaBuia Oe30MacHOro Tpylda MNpU IPOBEIECHUU HCCIENOBAaHHM B paMKax y4eOHOro
OKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOW  JESITENbHOCTH C  HMCIOJIb30BAHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THbIC 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKOM MOJIENbIO, UCIONB3Ys (PU3nUecKue 3aKOHbI
Y TPUHIUIBI, HA OCHOBE aHAIM3a YCIOBUSA 3aJaud BeIOMpaTh (DU3HUECKYIO0 MOJIENb, BBIICIATH (PU3HUECKUE
BEITMYMHBI U (HOPMYIbI, HEOOXOAUMBIE Ui €€ peIIeHHs], MPOBOIUTH PAcUEThl M OLIEHUBATH PEalbHOCTH
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BEITHUMHBI,

peliaTh Ka4eCTBEHHbIE 33/1a4H: BHICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUUBYIO IETIOYKY PACCYKICHUN
C ONOPOH Ha U3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIOJb30BaTh IMPH pEHIEHUH Yy4eOHBIX 3a7ay COBpPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTHUU JUIs
MOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAllMA M TPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYISIPHOMN
uHpoOpMallUY, TOJYYEHHOW U3 pa3NMYHBIX HCTOYHUKOB, KPUTHYECKH AaHATU3UPOBATH IOIY4aeMYIO
HH(pOpMaIINIO;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCUMCKHX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETUYECKUE 3HAHWA MO (U3MKE B TOBCEIHEBHOM KU3HM JUId oOecredyeHus
0€30IaCHOCTH MpH 0OpalleHuH ¢ MPHOOpaMH U TEXHUUYECKUMH YCTPOHCTBAMU, /ISl COXpAHEHHUS 3/I0POBbS U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLIeH cpene;
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paboTath B IpyIIe C BHIIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATH PAOOTy TPYIIIIHI,
palMOHAIbHO paclpeAcisaTh O0S3aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KJOT0 U3 YIaCTHUKOB I'PYIIIIEI B PEIICHHE PACCMaTPUBAEMOM MPOOIIEMBI.

MECTO IIPEJJMETA B YYEBHOM IIJIAHE

B yueOHOM mmaHe st 00mIeoOpa3oBaTENbHBIX OPTraHM3ANMMA, pPEATH3YIOIIUX 00pa30BaTEIBHYIO
IIporpaMMy cpenHero oomero oOpa3oBaHMs, NPEeAyCMOTpeHOo 68 4YacoB B 00s3aTE€IbHONM YacTH IS

u3ydyeHus yudebHoro npeamera «®Pusuka» B 10 kmacce. B mikxosie oOyyeHue opraHu3oBaHO B 3a0YHOM

dbopme, modToMy ydeOHass Harpy3ka pacrpeieieHa ciaeayrommuM oopa3zom: 34 gaca ayqUTOPHOU HArpy3KH U
34 gaca camocCTOSTENbHON pabOThl. TemMa caMOCTOSITETbHON PadOThI 00YJaIOUIETOCs OIpeelieHa YIUTEIeM
B JJaHHOW pa0ouei mporpamme. 3aJaHue ISl CaMOCTOSITENIbHOM paOOThl BBIAAET YUYUTENb U KOHTPOIUPYET
€I'0 BBIIIOJTHCHUEC.

[Iporpamma cocTaBieHa ¢ y4eTOM BO3MOKHOM KOPPEKTHPOBKHU Ha ['0CynapcTBEHHBIE TTPa3IHUKH.

YYEBHO-METOATYECKHAW KOMILIEKT
1. MsaxumeB T.4., byxoBues b.b., Corckuit H.H. / [Tox pen. [TapdpentreBoit H.A. ®usuka 10 kimacc. AO
«M3narenscTBO «IIpocBemenne»

PACHPEJAEJIEHUE YYEBHBIX YACOB I10 PA3JAEJIAM ITPOI'PAMMBbI

KoaunuyecTBo uacoB

Ne HaunmenoBanue
/i PA3EIIOB H TEM HPOTPAMMBI Beero Konrpoabubie | IlpakTuueckue
padoThI padoThl
Pazgen 1. PU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHUSA
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHUS 2
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
2.1 Kunemartuka 5)
2.2 JlnHamuka 7
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 1
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJICKYJIIPHO-KUHETHUECKOI 9 1
TEOpUU
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5
®Da30BbI€ MEPEXO/IBI
Utoro no pazneny 24
Paznea 4. DJIEKTPOJAMHAMUKA
4.1 OnexTpocTaThKa 10 1
47 ITocTosIHHBIN dIEKTPpUYECKUN TOK. ToKH 12 1 1
B Pa3IMYHBIX Cpeaax
Hroro no paszneny 22
IloBTOpEHHE 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEIMETA

e O6mast | Ayautop Yacer
o /I'I Ha3Banue TeMbl y‘lC6HaH Has CaMOCTOATECIIb
Harpyska | Harpyska HOI paboThI
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOI'O ITO3HAHUSI 2 1 1
1.1 | ®u3uka U MeTOAbI HAYYHOI'0 TO3HAHMS 2 1 1
1 ®u3uka — Hayka o npupoje. Hayunsle MeTo bl TO3HAHKS 1 1
OKPYXAIOIIEro MUpPa
2 Ponb 1 MecTo ¢u3uku B GOpMUPOBAHUN COBPEMEHHON HAYIHOM 1 1
KapTUHBI MUPA, B TPAKTUYECKON JICITEIIEHOCTH JIFO/ICH
Pazagen 2. MEXAHUKA 18 9 9
2.1 | Kunemaruka. 5 2,5 2,5
3 Mexanndeckoe nBmKkeHnue. OTHOCUTEILHOCTh MEXaHUIECKOTO 1 05 05
nerkeHws. [lepemernenne, CKopocTh, YCKOPEHHE ' ’
4 PaBHOMEpHOE NPSIMOIMHEWHOE JIBIDKCHUE 1 0,5 0,5
5 | PaBHOYCKOpEHHOE NMPSIMOJIMHENHOE JIBHYKEHHE 1 0,5 0,5
6 CBoboaHoe maseHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 1 0,5 0,5
7 KpuBoimHeliHoe nBuxkeHue. J[BkeHre MaTepUaIbHON TOUKH 1 05 05
110 OKPY’>KHOCTH ’ ’
2.2 | luHaMuKa 7 3,5 3,5
8 [Tpuniun otHocuTenbHOCTH ["anunes. MHepuunanbHbie 1 05 05
cucrteMsbl orcueta. [lepBriii 3akoH HproTOHA ’ ’
9 Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropon 1 05 05
3aKk0oH HproTOHA 1151 MaTepUaTbHOW TOUKH ' '
10 | Tperun 3akoH HproTOHA AJ1s1 MaTEpUATIBLHBIX TOUYEK 1 0,5 0,5
11 3akoH BceMupHOro TsaroteHus. Cuna tsxectu. [lepBas 1 0.5 0.5
KOCMUYECKasi CKOPOCTb
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 0,5 0,5
13 Cuna tpenus. Koadpunuent tpenus. Cuita conpoTHUBIICHHS 1 0,5 0.5
IIPH JIBIKEHUH TeJia B )KUIKOCTH WJIH ra3e
[TocTynarensHoe U BpanaTeabHOE IBUKEHHE a0COIIOTHO
14 | tBépmoro tena. MomeHT cuibl. [Imeyo cuitel. YcnoBus 1 0,5 0,5
pPaBHOBECHS TBEPAOTO TeNa
2.3 | 3aK0oHBI COXpaHeHHS B MeXaHHMKe. 6 3 3
Nmiynbc MaTepuanbHONM TOYKU, CUCTEMbI MaTepUAIbHBIX
15 | rouek. Ummynbc cuibl. 3aKOH COXpaHEHHs] UMITYIIbCA. 1 1
PeakTuBHOE IBMKEHNE
16 Pabota 1 MomtHOCTE ciiibl. KuneTrueckas SHeprus MaTepuanbHO 1 1
TOYKH. TeopeMa 00 M3MEHEHUU KUHETHUECKOWH SHEPTUH
[ToTenmmanpsHas sHeprus. [loTeHnnanpHas SHEPTUS YIPYTO
17 | nepopmupoBaHHOH npyxuHbl. [loTeHIIMaNbHAS SHEPT U Tena 1 1
BOJIM3U IOBEPXHOCTH 3eMIIH
[ToTeHnManpHbIe U HEMOTEHIIUANBHBIE CUIIBI. CBSI3b PaOOTHI
18 | HemoTEeHUHMATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW YHEPTHH 1 1
CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKOW PHEPTUH
JlaboparopHas pabota «lccrnenoBanne CBsI3u pabOThI CHITBI C
19 | usMeHeHHeM MEXaHWYEeCKOW SHEPTuu Tella Ha MpUMepe 1 1
PaCTSKEHUS PE3UHOBOTO KI'YTa)
20 KonTponsHas paborta o teme «Kunemartuka. JluHamuka. 1 1

3aKOHEI COXpPAaHCHUA B MCXAHUKCH
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Paznea 3. MOJIEKYJIAPHASA ®U3UKA U

TEPMOJANHAMMUKA 24 12 12
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOW TeOpUuM 9 4,5 4,5
OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUECKON TEOPHH.
21 1 0,5 0,5
Bpoynosckoe nemxenue. Auddysus
22 Xapaxkrep ABHKEHUS U B3aUMOJACHCTBHS YaCTHUL] BEILIECTBA. 1 05 05
Moenu cTpoeHus ra3oB, )KUIKOCTEN U TBEPABIX TEI ' '
23 | Macca mosnexyn. KonnuectBo Bemiectsa. [locrositHHas ABoraipo 1 0,5 0,5
24 TermmmoBoe paBHOBecue. Temneparypa u €€ uzmepenue. [llkana 1 05 05
temnepatyp Llenbcus : ’
25 | Uneanbnsiii raz B MKT. OcHoBHOe ypaBHeHue MKT 1 0,5 0,5
26 AGcomoTHas TemMrepaTypa Kak Mepa cpelHell KWHEeTHUYEeCKO! 1 05 05
SHEPryM IBUKEHHS MOJIEKYJL. Y paBHeHHE MeHieneeBa-Kianeripona ’ ’
27 | 3akon JlanmbroHa. ["a30BBIe 3aKOHBI 1 1
8 JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXITY 1 1
rapaMeTpamMu COCTOSIHHS Pa3peKCHHOTO Tra3ay
29 N3omporieccr! B ueabHOM Ta3e U UX rpadyeckoe Mpe/IcTaBIeHHe 1 0,5 0,5
3.2 | OcHOBBI TEPMOTUHAMHUKHI 10 5 5
BHyTpeHHsIsT SHEPTHS TEPMOTMHAMUYECKONW CHCTEMBI U 0,5 0,5
30 | crocoOwl e€ m3meneHust. KonmmdecTBo TEIoTHl 1 padoTa. 1
BHyTpeHHsIsT SHEpTUs 0JTHOATOMHOTO HJICATBHOTO Ta3a
31 | Buael Temonepenadyn 1 0,5 0,5
30 VYaenpHas TETUIOEMKOCTH BellecTBa. KoJIMYecTBO TEIUIOTHI TIPH 1 0,5 0,5
Tertonepenaye. AnuabaTHBIN MPoIIece
33 | IlepBblii 3aK0OH TEPMOIMHAMUKH ¥ €0 TIPUMEHEHHE K M30TPOIIeccam 1 0,5 0,5
34 HeoO6parumocTth mporieccoB B mpupoe. Bropoii 3akon 1 0,5 0,5
TEPMOTUHAMUKH
35 | punamun aeiicteus u KI1J[ TeroBoit MammHb 1 0,5 0,5
36 | Hukn Kapuo u ero KITJI 1 0,5 0,5
37 | Dxosoruyeckue MpoodIEMbl TEIIIOIHEPTETUKI 1 1
38 O6o06maromuii ypok «MoutekysipHas ¢puzuka. OCHOBBI 1 0.5 0.5
TEPMOTUHAMUKI
39 | KonTtposbHas padota o teme «MosekynsapHas pusnka. 1 1
OCHOBBI TEPMOTUHAMHUKH
3.3 | Arperatuble COCTOSIHUA BelllecTBa. @a30BbIe MepPexo/Ibl 5 2,5 2,5
40 | [TapooOpa3oBaHue U KOHJeHcalus. Vcriapenue u KureHune 1 0,5 0,5
a1 AOGCOIIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTH BO3/yXa. 1 0,5 0,5
Haceimiennbii map
42 Trépnoe Teno. Kpucrammyeckune u amopgHbIe Tela. AHU30TPOITUS 1 0,5 0,5
CBOHMCTB KpHCTA/LIOB. JKukue kprucrawibl. CoBpeMEHHbBIC MaTeprasbl
43 [TnaBnenue u KpucTauM3anys. Y AeIbHAs TEIUIOTa TUIaBICHUS. 1 0,5 0,5
Cybnumarus
44 | YpaBHEeHHE TEIJIOBOTO OanaHca 1 0,5 0,5
Paznen 4. DJIEKTPOIMHAMUKA 22 11 11
4.1 | DaekTpocTaTHKA. 10 5 5
45 OnexTpu3anus Ten. JNeKTpudeckuu 3apsa. J(Ba Buna 1 0,5 0,5
AIIEKTPUIECKHX 3aPSI0B
16 [IpoBOAHUKHU, AUIEKTPUKHU U OTYIIPOBOAHUKU. 3aKOH 1 0,5 0,5
COXPaHEHUS ANEKTPUIECKOTO 3apsa
47 B3aumoneuncrsue 3apsinoB. 3akoH Kynona. Toueunbid 1 0,5 0,5

IIEKTPUYECKUH 3apsiL
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48 Hanpsoxennocts anekrpuyeckoro nois. [Ipunmun 1 0,5 0,5
CYNEPHO3UIMU ANEKTPUUECKUX NoJIeH. JINHUM HaNpssKEHHOCTH

49 PaGora cun anekrpocrarudeckoro moss. [lorennman. PazHoCcTh 1 0,5 0,5
MOTEHINAJIOB

50 [TpoBOAHUKY M JUAIEKTPUKHU B SJICKTPOCTATHUECKOM TOJIE. 1 0,5 0,5
JIManeKTpryuecKasi IpOHUIIAEMOCTh

51 | Dmekrpoémkocth. KonpeHncarop 1 0,5 0,5

52 DNEeKTPOEMKOCTh IIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl 1 1
3apsHDKEHHOTO KOHJIEHCATOpa

53 | JlaboparopHas padota "M3mepeHue AMeKTpoEMKOCTH KOHIeHcaTopa' 1 1
[TpuHIMT NeiCTBUS 1 MPUMEHEHUE KOHJICHCATOPOB, 0,5 0,5

54 | KONMPOBAJILHOTO arnmapara, CTPyHHOro PUHTEpA. 1
DneKTpocTaTHuecKas 3allluTa. 3a3eMJICHHE AIEKTPOnprOopoB

4.2 | TlocTosiHHBIH d1eKTpUYecKuii TOK. TOKH B pa3jiMuHbIX cpeaax 12 6 6
DNEKTPUUECKUH TOK, YCIIOBHUS €r0 CYIIIECTBOBAHHUS. 0,5 0,5

55 | [locTtosnnelil Tok. Cuna Toka. Hanpsokenue. ConpoTuBieHHe. 1
3axon Oma Juis yyacTKa 1enu
[TocnenoBarenbHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHNE 1

56 | mpoBogHUKOB. JJabopaTopHas padorta «/3ydeHrne cMenaHHOTO 1
COCJIMHEHUS PE3UCTOPOBY

57 | PaboTa 1 MOIITHOCTB TEKTPHUECKOTO TOKA. 3akoH J[xoyms-Jlenma 1 0,5 0,5
3axon Oma Juis MOJIHOM (3aMKHYTOM) 3EKTPpUYECKOM LieTu.

58 | Kopotkoe 3ambikanue. Jlaboparopras padota «3mepenue 1 1
OJIC ncToUHMKA TOKA M €r0 BHYTPEHHETO COITPOTHUBIICHUS

59 DNeKTpOHHAs MTPOBOJAUMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTD 1 0,5 0,5
COMPOTHUBIICHHS METAJLIOB OT TemriepaTypbl. CBEpXIPOBOMMOCTh

60 | Dnexrpuyeckud TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX ITyYKOB 1 0,5 0,5

61 [TomynpoBoTHUKH, UX COOCTBEHHAS ¥ TIPUMECHAS TTPOBOTUMOCTb. 1 0,5 0,5
CpowcrBa p—n-niepexoza. [1omynmpoBoTHIKOBBIE PHOOPHI

62 DNEeKTPUYECKUH TOK B PaCTBOpaX U pacruiaBax dJIEKTPOJIUTOB. 1 0,5 0,5
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3

63 DIJIEKTPUYECKUH TOK B razax. CaMOCTOSTEIbHbIN U 1 1
HECaMOCTOSITENbHBIN pa3psa. Mosnus. [1na3zma

64 DNeKTpUYECKUEe MPUOOPHI M YCTPOMCTBA U UX MPAKTHUUECKOE 1 0,5 0,5
npuMmeHenue. [IpaBuiia TeXHUKH 6€30MaCHOCTH

65 | O6o0maromui ypok « JIEKTPOAMHAMUKA) 1 0,5 0,5

66 KonTponbHas pabota no teme «nekrpocraTuka. [locTossHHbII 1 1
AJIeKTpUYeCKHil TOK. TOKU B pa3UYHbBIX Cpeiax»
IloBTOpEHUE 2 1 1

67 | KonrponpHas pabota no teme "DnekTpoauHamMuka' 1 1

68 | O6o0maromumii ypok o tremam 10 kiacca. 1 1

HUTOT'O 68 34 34
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