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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeactaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHUTAHHUS H
KOHLIETILIUYA TIpernojilaBaHusl yuyeOHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIC TPOrPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpa oOydarommxcs 10 kiaccoB npu oOydeHHUH
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma mno ¢Qusuke coorBercTBYeT TpeboBanuam @OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Helt
OIIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YIbTAThI IO rojlaM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAasl B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaa B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKompHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
OpUMeHeHHe (U3NYECKUX 3HAHUM  ompenenser Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSTH
HAyYHBIA METO]I IO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usukum mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUI 1 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEpKaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIH30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLNIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O MPUPOJE, TIpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AEeSTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (HU3MKM — OTO HCIOJB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIi KOHTPOJII W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OoOy4YaroImMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4y MPUOPUTETOM SIBISIFOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOLIE MPUMEHSATh N3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM Il CHUTyallMd HpPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpeIMETHOro KabuHeTa (UM3MKM WM B YCJIOBUSAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE U BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HMKEe yYEHHYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpYETCs B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI ~W3y4aeMbIX SIBICHUH U  TPOIECCOB, OMIUPHUYECKHX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydaommxca. TemMaTHyeckue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH HOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca U CTpEeMJICHUS OOY4YaOMIMXCA K Hay4HOMY
U3YYEHUIO MPUPOJbI, Pa3BUTHUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAYYHOIO MHMPOBO33PEHHS KaK pE3yibTara H3Y4YCHUS
OCHOB CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTxeHne 3TUX lene oOecreyrBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npolecce u3ydeHus Kypca GU3NKN Ha ypOBHE CPEHEro 001ero oopa3oBaHus:



npuoOpeTeHrue  CUCTeMbl  3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpOoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEeHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJlad C SBHO 3aJaHHOMU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUecKo MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;
NOHMMaHHWE (U3NYECKUX OCHOB M TPHUHIIUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOLLYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUSA W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpPIpeTauuud HUHPOpMALHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE€ YCJIOBUW JUI PAa3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJENIO), B

11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemsiii B mporpaMme 1o ¢pu3nKe nepeueHb J1a00paTOPHBIX U
MPAKTUYECKUX PAOOT SABJISETCS PEKOMEHIOBAHHBIM, YUUTEIb J€JIaeT BHIOOP
MPOBEICHUSI TAOOPATOPHBIX PAOOT U OMBITOB C YUYETOM MHAUBUIYATBHBIX
0COOEHHOCTEN 00yYaroIUXCl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o npupoae. HayuHble METONBI MTO3HAHUS OKPYKArWMIEro Mmupa. Ponp skcnepuMeHTa U TEOpUU B
IpolLiecce MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue pu3nuecKux sBJICHUHN U npoiieccoB. Hayunbie runote3bl. @u3ndeckre 3aKOHbI U TEOpUU. | paHUIIbI
MPUMEHUMOCTH (U3UICCKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHUSI.

Pons u mMecto ¢usuku B GOPMUPOBAHWHU COBPEMEHHON HAyYHOM KapTHHBI MUpPA, B MPAKTUYECKOU JIESITEIHHOCTH
JIIOJICH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(DPOBHIC U3MEPUTEIbHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO ABMKEHUA. Cucrema oTcuéra. TpaekTopus.

[Tepemenienne, CKOpPOCTh (CpenHss CKOPOCTb, MICHOBEHHAas CKOPOCTb) M YCKOPEHHE MaTepualbHOM TOYKH, HX
IIPOEKIIMU HA OCH CUCTEMBI KOOpAuHAT. Cl10)KEHUE NTEPEMELLIEHUI U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABMXeHue. ['padMku 3aBUCUMOCTH KOOpPJIMWHAT, CKOPOCTH,
YCKOPEHMS, IIyTU U NEPEMEILCHHS MaTEPUAIIEHON TOUKH OT BPEMEHHU.

CBobosHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBukeHue. JIBH)KEHUME MATEpPUATBbHOW TOYKH [0 OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO. YTJIO0Basi CKOPOCTb, JIMHEHHas ckopocTk. Ileproa u yactora oOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHrueckue ycTpoMcTBa UM MPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETp, ABUKEHUE CHApSIOB, LIETIHbIE U PEMEHHbBIC
nepeaayn.

Jlemoncmpayuu



Mopenb cucTteMbl OTCYETA, WILTIOCTPALUs KHHEMATHYECKUX XapAKTEPUCTUK ABUKCHUS.

[TpeoOpa3oBanue ABMKEHUN C UCTIONIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGnronenue nBm>xeHus Tea, OpOIIEHHOTrO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenune yckopeHus CBOOOHOTO MaCHHUS.

Hampasnenue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO IBU)KEHUS € LEJIBIO ONPEIEIICHNS] MTHOBEHHON CKOPOCTH.

HccenenoBanre COOTHOLIEHHSI MEXIY IYTSAMH, NMPOMACHHBIMH TEJIOM 3a IOCIEAOBATEIbHBIC PABHBIE MPOMEKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JABMKEHHH C HAYAJIBHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydeHne NBUKEHUS IapyKa B BA3KOU JKUIKOCTH.

N3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipmanmn otHocuTenbHOCTH ['anunes. [lepBoiii 3akoH HeroToHa. IHeprnanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akon HetoToHa fJ1st MaTepuanbHOM TOUKH. TpeTHil 3aKkoH
HproTona st MaTepuaIbHbIX TOYEK.

3akoH BceMupHoOro tarorenus. Cuna tsoxectd. [lepBas kocMudeckas CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buasl Tpenust (mokosi, ckoibxeHusi, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbXKEHUS U
cuiia Tpenus nokost. Koagduuument tpenus. Cuna conpoTUBIIEHUS IPU JBUKEHUH TENa B KUAKOCTH WM rase.

[ToctynarenbHoe 1 BpaliaTeabHOE ABMXKEHNE aOCOIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [liiedo cumbl. Y ciioBUs paBHOBECHS TBEPAOTO TENA.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: TIOAIINUITHUKA, TBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3axkoH HproToHa.



N3mepenue cui.

CnoxeHune CHlL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaliuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIINX B MPYXKUHE U PE3UHOBOM 00pasiie, OT ux aedopmariu.

HccnenoBanue yCcioBUi paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonwvl coxpaneHus 6 mexanHuxe

Nmriynbe mMaTepraibHOM TOYKHU (Tesia), CUCTEMbl MaTEpPHAIbHBIX ToueK. MMIylbc CHIIBI U U3MEHEHHE UMITYJIbCa
TeJa. 3aKOH COXPaHEHUS UMITYJIbCa. PEakTUBHOE IBUKECHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas sHeprusi MaTepraibHON TOUkH. Teopema 00 M3BMEHEHHH KHHETUYECKON YHEPTUH.

[ToTenmnmanbHas sueprus. [loTeHnuansHas sHeprus ynpyro aeopMUpOBaHHON MpYKUHBL. [loTeHIManbHas SHEPTUS
Tesa BOJIM3U OBEPXHOCTH 3€MITH.

[ToTeHuMalIbHBIE U HEMOTEHIMAIbHBIE CHIIbL. CBsI3b PabOTHI HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM MEXaHHYECKOM
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXaHUYECKOW SHEPTHUH.

Yapyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHn4eckue yCTpoMCTBa U MPAKTUUECKOE MTPUMEHEHUE: BOJIOMET, KOIIED, IPYKUHHBIN MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHI)KECHHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro yjiapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAasTHUKOB.



HCCJ’I@I{OB&HI/IC CBi3HU pa6OTBI CHJIBl C HM3MCHEHMEM MEXaHUYECKOHN OQHCPrun TCJIa Ha IIPHMCPE PACTAKCHUA
PE3UHOBOTI'O KI'yTa.

Pasznea 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHME. BpoyHOBCKOE JIBUYKEHHUE.
Huddysus. Xapakrep ABUKCHHUS U B3aUMOJICHCTBHUS YaCTHUI] BelecTBA. MOEIN CTPOSHUS Ta30B, KUIKOCTEH U TBEPABIX
TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pa3mepbl Mosiekyn. KonndecTBo BelecTna.
[ToctrostnHass ABoranpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscns.

Mopnenes wnaeanpHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KMHETUYECKOM TEOPUM UACAIBHOIO rasa.
AOcomoTHas Temmeparypa Kak Mepa CpeAHEel KMHETHYECKOM SHEepPruM TEIJIOBOrO JBHKEHUsS dvacTul rasa. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHne MenneneeBa—Kmanenipona. 3akon JlanproHa. M3ompomeccsl B
UJCATBHOM Ta3€e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe MpeacTaBIeHUE H30MPOIECCOB: H30TEpPMAa,
n30X0pa, n3006apa.

TexHuyeckue ycTpoHCTBa M MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, 1OKA3bIBAIOLIME JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaduu MOJEKYJI OPraHUYECKUX COETMHEHUM.

OnbiThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, 1OKA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Monens, wiutocTpupyomas Ipupoay AaBiICHUS ra3a Ha CTEHKU COCY/a.

OneITHI, WILTIOCTPUPYIOIIHNE YPABHEHUE COCTOSHHSI MI€AJIBHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Onpenenenue macchl BO3[yXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpEeHHl 00bEMa KOMHATHI, JABJIECHUS U
TEeMIIepaTypbl BO3/lyXa B HEW.



HccnenoBanre 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoounamuku

TepmonunamMuueckas cucrema. BHYTpeHHsIE SHEprus TEpMOJMHAMHYECKOW CHUCTEMBI M CIOCOOBI €€ HM3MEHEHUS.
KomunuectBo Temnotel u paboTa. BHyTpeHHssI SHeprus OJHOATOMHOTO HJEaJbHOTO Ta3a. Buapl Temonepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKLHSA, HW3IyYeHUE. YJelbHas TEIIOEMKOCTh BenlecTBa. KOJIMYECTBO TEIUIOTHI IPHU
TeIIonepeaaye.

[Tonsitue 00 aguabaTtHOM nporecce. [1epBrliii 3akoH TepMoMHaMUKH. [IpuMeHeHre nepBoro 3akoHa TEPMOIMHAMUKHI
K n3ormpoiieccam. I'paduyeckas uuTepnperanus padoThl ras3a.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtmMoCTh Po1ecCOB B MPUPO/IE.

TennoBble MamuHbl. [TpuHIMOBL 1ecTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus >HEPruM B TEIJIOBBIX MAallMHAX.
Koadpounuent nonesnoro aeiictBust terioBod mamumHbl. [{ukn KapHo u ero kosd¢uuueHT Mone3Horo AeicTBUSL.
DKOJIOru4ecKue MpooIeMbl TEINIO3HEPTETUKH.

TexHHYecKue yCTpOCTBA U NPAKTUYECKOE MPUMEHEHHE: IBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEHW SHEpruu Teja MpU COBEPIICHWH PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKM MMOJ ACHCTBHEM
C)KaToOTo BO3/yXa, HarpeBaHue 3pupa B JJATYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnpIT M0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEISL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u konnaeHcauus. Mcnapenune u kunenuve. AOCOTIOTHAS WU OTHOCUTENbHAS BJIAXXHOCTb BO3yXa.
Hacpimennsiit nap. Y nenpHas TeIioTa napoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopduble Tenma. AHU30TPONHSI CBOWCTB KPHUCTAILIOB. JKHUIKHE KPUCTAILIBI
CoBpeMeHnHble MaTepuanbl. [InaBnenue u kpuctamimsanus. Y neapHas Tersiora miasieHus. Cyonumanms.



YPaBHeHI/Ie TETJIOBOro OajraHca.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP U TNCUXPOMETP, KaJOPUMETP, TEXHOJIOTHH
MOJTyYEHUsI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE HAaHOMAaTEePUaaoB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.
JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. Inexmpocmamuxa

OnexTpuzanms Tejd. OJIEKTPUUYECKH 3apsa. JlBa BUAA AJIEKTPUYECKUX 3apsaloB. [IpOBOAHMKH, IHUAIEKTPUKH U
NOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsiaa.

B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHsblil 3JIEKTPUYECKHN 3apsAl. DIeKTpudyeckoe noie. Hanpsok€HHOCTD
ANEKTpUYEcKoro nojs. [[puHuun cynepno3uuu 3JeKTpUYecKuX nosiei. JIMHuM HanpspkEHHOCTHU AJEKTPUUECKOTO MOJIS.

PaGota cun snexrpocraruueckoro mois. [lorennman. PazHocts morennuanoB. [IpoBOIHUKM U JAUAIEKTPUKH B
IIEKTPOCTATUYECKOM T0JIE. JIM3IIeKTprYeCcKasi MPOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpoOEMKOCTh INIOCKOT0 KOHJEHCATOPA. DHEPTUS 3aPsSHKEHHOTO KOHAEHCATOPA.

TexHuueckue yCTpOfICTBa " IPAKTUHYICCKOC IMMPUMCHCHUC: 3JICKTPOCKOIL, SJICKTPOMETP, SJICKTPOCTATHYCCKAs 3alllnTa,

3a3eMJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN anmapar, CTpyHHBIM IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.
BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.
DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.



[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHIEHCAaTOpa OT IUIONIAJAM IUJIACTHUH, PACCTOSIHUS MEX]Iy HHMH U
JIUJIEKTPUYECKON POHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUIM TOK. Y CJIOBUSA CYHIECTBOBAHUS AJIEKTPUUECKOrO Toka. Mcrounnku Toka. Cuna Toka. [locTosHHBIN
TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YJIEIBHOE CONPOTUBIICHHE BemecTBa. llocienoBarensHoe, napauienbHOE,
CMEIIaHHOE COEUHEHNE MPOBOIHUKOB.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—JIenia. MOIHOCTE JIEKTPUUECKOTO TOKA.

DNEKTPOABIKYIIAs CUJIa U BHYTPEHHEE CONPOTHBIICHHE WCTOYHMKA TOKa. 3akoH Oma uisi MOJHOW (3aMKHYTOM)
ANEeKTpUYecKou nenu. Kopotkoe 3aMbIkaHue.

DJIEKTPOHHAsI MPOBOAUMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIIEHHS METAUIOB OT TEMIEPaTypHI.
CBepXITPOBOIUMOCT.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHass M MpHUMECHas MPOBOAMMOCThH MOJIYHpOBOAHUKOB. (CBOMCTBa p—h-mepexona.
[TomynpoBOTHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHM TOK B PACTBOPAX M pacIIaBax 3JIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DIIEKTPUYECKHM TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [Ina3ma.

TexHH4eCKHe YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIEPMETpP, BOJBTMETP, PEOCTAT, MCTOYHUKHU TOKAa,
AJIEKTPOHArpeBaTEIbHBIC TTPUOOPHI, IEKTPOOCBETUTENIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO, FralbBaHUKA.



Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHJIPUYECKUX MPOBOJHUKOB OT JJUHBI, TUIOMIAJM TOMNEPEYHOrO0 CEUYCHHUS U
Marepuania.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMmoe u3MepeHue HIEKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHe TajlbBaHMUYECKOTO DJIEMEHTAa W OIlCHKa
BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3eKTpOABHXKYIIEH CHUIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

N3yuenune kypca ¢usuku ©Oa3zoBoro ypoBHS B 10 Kkiacce OCYHIECTBISETCS C YYETOM COAEpKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOTO TO3HAHMS: SIBJICHUE, HAYUYHBIM (axT,
TUIoTe3a, pu3ndecKkas BeIMUMHa, 3aKOH, TeOpusl, HAOII0AeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TUHEHHAs QyHKIUs, mapaboia, runepboia, X rpaduKku U CBOMCTBA,
TPUTOHOMETPUYECKHE (PYHKIMHU: CUHYC, KOCHHYC, TAaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHUE B XKUBOU npupoje, 1ud@ys3usi, 0CMOC, TEMI00OMEH KUBBIX OPraHU3MOB (BUIbI
TEIJIONEPENaut, TEIMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SBJICHHS B )KMBOW IPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS MAacca, TEIUIOBbIE
CBOMCTBA TBEPHABIX TEJ, XKUIAKOCTEH M Ta3oB, JIEKTPUYECKHE CBOMCTBA METAJUIOB, JICKTPOJIUTHYECKAs JMCCOLMALNS,
raJIbBaHUKA.

I'eoepaghus: BIaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue TBUKCHHUM C UCIOIB30BAHUEM MEXAHM3MOB, YUET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUS UMITyJIbCa B TEXHUKE (pakeTa, BOLOMET U JPYTHe), IBUraTeNlb BHYTPEHHETO CrOpaHMsl,
napoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU IOJYYEHHS COBPEMEHHBIX MaTepHajioB, B TOM
YUCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB, KCEPOKC,
CTPYHHBII NPUHTEP, dJIEKTPOHATPEBATEIbHBIE PUOOPHI, TEKTPOOCBETUTENIbHBIE TPUOOPHI, TAIbBAHUKA.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueoHoro npeaMera «duzuka» Ha ypoBHE cpeAaHero oduiero odpasoBaHus (0a30BbI YPOBEHb) JOJKHO
00eCIeunTh JOCTKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS y4eOHOro npeamera « OuU3nKa» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
o0y4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHMX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO
OOIIECTBa, paCIIMPEHUE >KMU3HEHHOTO OIbITAa M OIbITA JEITEIHHOCTH B MPOIECCE peain3allid OCHOBHBIX HAMpaBIICHUN
BOCIIMUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM O0YYaIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCHUUCKOTO
00I11eCTBa;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



IFOTOBHOCTbL BCCTH COBMCCTHYIO JCATCIIBHOCTL B HHTCPCCAX T'PAKIAHCKOIO O6HI€CTBa, Y4aCTBOBATbL B

CaMOYIIPpaBJICHUU B 06p3.30B3.T€JIBHOﬁ OopraHu3alvu,

yMEHHUE B3aMMOJIECTBOBATH C COIMATIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM;
TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKON JNEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIaM, TOCTHXKEHHSIM POCCUMCKUX YUYEHBIX B 001acTH (QU3HKU U

TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIC pEUICHUs, OPUEHTHUPYICh Ha MOpPaJIbHO-

HPAaBCTBCHHBIC HOPMbI 1 ICHHOCTH, B TOM YHUCJIC B ACATCIIBHOCTHU y‘IéHOFO;

OCO3HAHHE JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIECHHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO (PH3NISCKON HayKe;

S) TpyA0BOro BOCIIUTAHUS:

HHTEpEC K pa3IMuHbIM chepaM IpodeccHoHaTbHON IeITSIPHOCTH, B TOM YHCIE CBA3aHHBIM ¢ (PU3UKON M TEXHUKOM,

YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHUIO B 00J1acTh (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) PK0JIOrHYeCcKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00ATBLHOTO XapaKTepa 3KOJOTHYECKUX MPOodIeM;
IJIAaHUPOBAHKUE U OCYILECTBIICHUE JIEUCTBUM B OKpYXAIOIEl cpe/ie Ha OCHOBE 3HAHUA 1eJIel yCTOMYMBOTO pa3BUTHUS

YCJIOBCUYCCTBA,

pacUIMpeHHEe ONbITA IEATETLHOCTH KOJIOTMUECKOW HAIIPABJIEHHOCTH Ha OCHOBE UMEIOLIMXCS 3HAHUN 10 (PUBHKE;
7) HEHHOCTH HAYYHOI'0 MO3HAHMS:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKON HAYKHU;



OCO3HAaHHC IICHHOCTH HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTDL B IIPOLUCCCC U3YUCHUA (1)I/ISI/IKI/I OCYHICCTBIIATH IIPOCKTHYIO
N UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHINBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jlornueckue AeMcTBUA:

CaMOCTOSITETILHO (DOPMYJIMPOBAThH M aKTyaJU3UPOBATh IIPoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIATH LIEIU AEATCIbHOCTHU, 3aJ1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUUS B PAaCCMaTPHUBACMBbIX (PU3MUECKUX SBIICHUSIX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI C YYETOM aHaIM3a MMEIOIIMXCS MaTepHajbHbIX W HEMaTepHUabHBIX
pECypCOB;

BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTb, OILICHUBAaTh COOTBETCTBUE pE3YJIbTATOB IIEJAM, OIIEHUBATh PUCKHU
TOCJIEJICTBUM NCITEIIBHOCTH,

KOOPAVMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX PEAJIbHOTO, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aMMOJICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKe AeiiCTBUS:

BJIaJICTh HAYYHOH TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSAMH M METOIaMH (DU3UICCKON HAYKH;

BJIAJETh HAaBbIKAMHU y4E€OHO-MCCIIEIOBATEIbCKON U MPOEKTHON JIEATEIbHOCTH B 00JACTH (PU3MKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelleHus 3a7ad (PU3UYECKOro COJepKaHUs, MNPUMEHEHUIO
Pa3IMYHBIX METOJI0B MMO3HAHMUS;

BIAJCTh BHUJAMH JIEATEILHOCTH 110 TOJYyYEHHWIO HOBOTO 3HAHUS, €ro WHTEPHIpEeTalud, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIIUSIX, B TOM YHCIIE TTPU CO3aHUH YICOHBIX MPOEKTOB B 001acTu (pU3uKw;

BBISIBJISITH IPUUYUHHO-CIICJICTBEHHBIE CBSI3W U aKTYaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pellIeHUs], HaXOAUTh
apryMEHTBI JIsl JOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;



aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PELUEHUS 337aud pe3yjbTaTbl, KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOM JESATEIBHOCTH, B TOM YHCIE MPU U3yYEHUU
buzukwy;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb [IEPEHOCUTH 3HAHUS 1O (PU3HKE B MIPAKTUUECKYIO 001aCTh KUZHEAESITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OpUrHHAIBHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmaumeii:

BJa/JeTh HaBBIKAMHM IOJIy4€HUs HUHGPOpMauu (PU3UUYECKOrO COJEpKaHUs M3 MCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATh MOKUCK, aHAJIW3, CUCTEMAaTU3alUI0 U UHTEPIIPETALNI0O UHPOPMAIMK Pa3InYHbIX BUIOB U
dbopm npeacTaBiIeHuUS,

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTMM B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX W OPraHU3alMOHHBIX 3aJady C COOJIOJEHHEM TpeOOBaHUM SProHOMHUKH, TEXHUKH O€30IaCHOCTH,
TUTHMEHBI, pecypcocOepeKeHUs, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMaLlMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3NYECKOTrO COJAEpKAHMS B Pa3IUYHBIX (opMarax ¢ y4y€TOM Ha3HAYEHUs HHPOpMALHUHU U
LIEJIEBOI ayJUTOpUH, BEIOMpas ONTUMAIbHYIO (POpPMY MPEACTABICHUS U BU3yaIH3aLUU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYULIECTBJISTh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JESATEIBHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalMd U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHMS C UCIIOIb30BAHUEM S3bIKOBBIX CPE/ICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI,
BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEHN Ka)K0ro 4jieHa
KOJIJIEKTHBA;



NPUHUMATH IIEJIM COBMECTHOM JESATEIIEHOCTH, OPTaHU30BBIBATh U KOOPIAMHHUPOBATH JICHCTBHUS MO €€ JOCTHKECHUIO:
COCTaBJISITh TUIAH JCWCTBHIMA, paclpeAcisiaTh POJdH ¢ Y4ETOM MHEHHH YYacTHHKOB, 0OCYXIaTh pe3yJabTaThl COBMECTHOMN
paboTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIAaJa M KaXKIOTO YYaCTHMKAa KOMAaHIbI B OOIMIA pe3yibTaT MO pa3padOTaHHBIM
KPUTEPHSIM;

npe/yIaraTh HOBBIE MPOCKTHI, OIICHUBATh UACH C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHIECKON 3HAYMMOCTH;

OCYIIIECTBIISITh TIO3UTHBHOE CTPAaTETMUECKOE TIOBECHUE B PAa3WYHBIX CHUTYalHsX, MPOSBIATH TBOPYECTBO H
BOOOpaxeHue, OBITh NHUITNATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHS
Camoopranusamnus:
CaMOCTOATENIbHO OCYIIECTBIIATh IMO3HABATENIbHYIO JEATEIbHOCTh B 00JACTH (PU3UKM U ACTPOHOMHH, BBISBISATH
po0IeMBbI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATEJIBHO COCTABJIAITH IJIaH PEIICHMS] PACUETHBIX M KaYECTBEHHBIX 3a]1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI ¢ Y4ETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUIH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HaHHBIN BIOOD, ApryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILLICHUE;
OLIEHUBATh NPUOOPETEHHBIN OTIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIIMUM B 001acTH (U3HMKH, MOCTOSHHO IOBBIINIATH CBOM
00pa3oBaTeNIbHbIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YJMOIMOHAJIBLHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LENAM;
BJa/IeTh HaBbIKAMHU I103HABATEIbHOM pe(IECKCUM KaK OCO3HAHUS COBEpIIAEMBIX ACHCTBUM W MBICIMTEIbHBIX
MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCIT0JIB30BaTh MPUEMBI pedIIeKCUHU ISl OUEHKHU CUTYalllU, BIOOpA BEPHOTO PELICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTaTOB IEATEIBHOCTH;

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHBBI U apPIYMEHTBI IPYTUX MPU aHATIU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce 1ocTHKEHNS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHMS IPOTPaMMBI 110 (PU3UKE /711 YPOBHS CPEIHETO OOLIETO
o0Opa3oBaHMsl y 00y4arOUMXCs COBEPIIEHCTBYETCS IMOLIMOHAJIbHBIN HHTEIIEKT, IPEANOoaralomuil coOpMUpPOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHHME, BUAETH HaIpaBiICHUS
pPa3BUTHS COOCTBEHHON AMOLIMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUS, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHUE MPUHUMATHh OTBETCTBEHHOCTh 3a CBOE IOBEJECHUE,
CHOCOOHOCTH aJaTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALMM, BKJIFOYAKOLIEH CTPEMIICHHE K JOCTHKECHHIO LEIU U yCIEXY, ONTUMU3M, HHUIIMATUBHOCT,
YMEHHE JIEUCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEN;

AMIIATUH, BKIIOYAKOIMIEH CIOCOOHOCTh NOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JIPYTUX, YYUThIBaTh €ro Mpu
OCYILIECTBICHUH OOILEHUS, CHOCOOHOCTh K COYYBCTBHIO U CONEPEKMBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOUIMX CIHOCOOHOCTh BBICTpauBaTh OTHOILIEHUS C JPYTMMH JIFOJbMH, 3a00THThCH,
IPOSIBIISATH MHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K «konmy oOyuyenus B 10 kJacce TmipeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaxkaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

JEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (HU3UKKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KAPTHUHBI MHUPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBbHOCTH JIFOAEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUSI U3YUEHHBIX (PU3NUECKUX MOJieNiel: MaTeprualibHas TOUKa, HHEepIMaJIbHAs CUCTEMaA
oTcu€Ta, abCOJIOTHO TBEPJOE TEJIO0, WACAIBHBIN Ta3, MOJEIN CTPOEHHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHn: PU3NIECKHUX 3a]1ay;



pacno3HaBath (uU3MUecKue SBJICHUS (TIPOILECCh) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-
KUHETUYECKOW TEOPHUM CTPOCHUS BEIIECTBA U JJIEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOIMHEUHOE
JBUKEHUE, CBOOOTHOE MaIeHUE Tell, IBMXKEHHUE TI0 OKPY>KHOCTH, MHEPIIMS, B3aUMOJIEHCTBUE Tel, ] dy3usi, OpOyHOBCKOE
JBH)KCHUE, CTPOEHUE KUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHWE OOBbEMA Tel MPU HArpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIUIM3ALMUSA, KWIEHWE, BJIAXHOCTh BO31yXa, IOBBIIICHUE
JIaBJICHUs ra3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXKIY IIapaMeTpaMU COCTOSHUS Ia3a B U30MPOLECCaX,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCIOIb3Yyd (PU3NuecKue BEJIWYUHBI: KOOpAWHATAa, MYyTh, IEpPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, Macca Tella, CUJIa, UMITYJIbC TeJIa, KWHETUYECKask SHEPTUS, MOTEHIMAIbHAsI SHEPTUsl, MEXaHUYECKas
paboTa, MexaHUYeCcKasi MOITHOCTh; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIOIb3yEMbIX BEJIMYMH,
uX OOO3HAYEHUs U E€IUHHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEIWYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh U3YUYEHHBIE TETJIOBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS, UCTIONB3Ys (DU3UUECKUE BEIMYUHBI: JaBJICHUE
rasa, TemMIeparypa, CpeIHsie KUHETHUECKAsl SHEPTHUSl XaOTUYECKOTO JBUKEHHS MOJIEKYJ, CPEIHEKBAIPATUUYHAs CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSSI dHEprus, padora ra3a, KOd(PQPHUIMEHT IMOJE3HOTO JEHCTBUSI TEIJIOBOTO
JIBUTATEJISI; TIPU OMHUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCHOJIB3YEMbIX BEJIMYWH, MX O00O03HAUYCHUS U
€IMHUIIBI, HAXOUTh (HOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIUUYUHY C APYTUMH BEIHUYUHAM;

OMUCHIBATh M3YYCHHBIE DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE SIBICHUS (MPOLECCHI), UCIOIB3YS
(dbu3nYecKre BEJIWYUHBL: DJEKTPUUCCKUN 3apsj, JJICKTPUUYECKOE IMOJie, HAMNPsHKEHHOCTh TOJIsSI, MOTEHIMAl, Pa3HOCTh
MOTEHIMAJIOB; MIPU OMUCAHUU TPABHIIBHO TPAKTOBATh (PU3WYECKUN CMBICI MCTOJb3YEMbIX BEIWYUH, UX O0O3HAYCHUS U
CIMHMUIIBL;, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYMHY C IPYTUMU BEIMYNHAMU;

aHaJM3UPOBaTh (PU3NYECKHUE MTPOIIECCHI U SBJICHUS, UCTIOIB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMUPHOTO
Tssrotenus, [, II m III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOM DHEPIrUM, 3aKOH COXPAHEHHS HMITYJbCa,
MIPUHIUIT CYNEPIO3UIMUA CHUJI, TPUHIUIT PABHOIPABUA WHEPUHATBHBIX CHCTEM OTCUETA, MOJICKYJISIPHO-KHHETUYECKYIO
TEOPUIO0 CTPOCHUS BELIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW SHEPIUU TEIJIOBOIO JBUKEHUS MOJIEKYH C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsija, 3akoH KyroHna,



IpU 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHUeCKOe BBIPAKCHHWE W YCJIOBUSA (TpaHUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHIIUIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3InyaTh YCIOBHS UX
0€30macHOr0 UCIIOIL30BaHUSI B TIOBCETHEBHOM KU3HH,

BBITIOJTHATHh 3KCIEPUMEHTHI 10 MCCIIEIOBAHUIO (DU3MYECKUX SIBJICHUN M TPOIECCOB C WCIIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX W3MEPCHH, MPH 3TOM (OPMYyIMPOBaTh MpoOIeMy/3aqady U THIIOTE3y YIEOHOTO SKCIEPUMEHTa, COOMpPATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHNUs, TIPOBOIUTH OMBIT U (POPMYITHPOBATH BBIBOIBL;

OCYIICCTBJIATH MPSMBIC M KOCBEHHBIC U3MEPCHUS (DH3UICCKUX BEIIMYWH, MPU 3TOM BBIOMPATh ONTHMAJIBHBINA CTIOCO0
W3MEPCHUS U UCIIOIh30BaTh N3BECTHBIC METO I OIICHKH MTOTPEITHOCTEH H3MEPCHUIA;

WCCJICIOBATh 3aBUCUMOCTH MEXKTY (DU3NYCCKUMH BEIMYMHAMHU C WCITOJIB30BAaHUEM MPSIMBIX U3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCHPOBATH PE3yIbTAThI MOJYICHHOHN 3aBUCUMOCTH (DU3UYECKHUX BEJIMYMH B BHJIC TAOIUI] U
rpadrKoB, AeJaTh BBIBOBI IO Pe3yJIbTaTaM HCCIICIOBAHNUS;

coOmoaTh mpaBuia OE30MacHOTO TpyJa MpH MPOBEACHUHM HCCIEAOBAaHMNA B paMKax ydeOHOTO JKCIepHUMEHTa,
y49eOHO-MCCIIEIOBATEILCKOH W TPOCKTHOW JIEATEIHOCTH C  HCIOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M
J1a060paTOPHOTO 000PYIOBAHUS;

pemiath pacy€THbIC 3a/1a4d C SBHO 33JlaHHON (DM3HUECKOM MOJIEINbIO, UCTIONB3Ys (PU3nyYecKue 3aKOHBI U MIPUHITUIIBI,
Ha OCHOBE aHajM3a yCIOBHUS 3aJladll BHIOMPATh (U3MUYSCKYIO MOJEIb, BBIICIATh (U3MUSCKHUE BEIWYWHBI U (POPMYIIHI,
HEOOXoaMMBIC I e€ peleHUs, TPOBOAUTh PACUEThI U OICHHUBATh PEATbHOCTHh IMOTYYECHHOTO 3HAYCHHUS (PU3HUECKOU
BCJIMYMHBI,

periaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JOTHYECKH HEMPOTHUBOPEUMBYIO IIEMIOUKY PACCYKICHHUM C OMOPOW Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SIBJICHHUS;

WCITOJIB30BaTh MPU PEIICHUH YYCOHBIX 3a7ad COBPEMCHHBIC HWH(GOPMAIIMOHHBIE TEXHOJIOTMH IS ITIOWCKa,
CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN W TIPEJICTABIICHUS YUCOHOW W HAyYHO-TIOMYJISIpPHON WH(OpMAIUH, TIOJyYCHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKMX M 3apyOC)KHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAyKH, OOBSICHECHHE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOM KM3HM JUIsl oOecrieueHus 0e30MacHOCTH MpU
oOpamieHMM C NOpuOOpaMM M TEXHUYECKUMH YCTPOMCTBAMH, MJII COXPAaHEHUsI 370pOBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAlOILIEH CpelIe;

paboTaTh B IPYIIIE C BBHITOJIHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padOTy IPyNIbl, pallOHAIBHO
pacnpenenaTtb 00f3aHHOCTH W IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJIEKBATHO OLIEHWBATH BKIIAJ
KQ)KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/nt P Kourpoasbnsie | IlpakTuyeckn (ubp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI e padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOAbI HAYYHOTO MO3HAHUS 2 bubmorera [JOK
' A Vi https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 Tnnammka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1b{72
Uroro no pazgeny 18




Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnmoreka [JOK
’ TEOpPHHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOHHAMHKIL 10 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnnoreka [HOK
’ ®da3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
4.1 DIIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN 2NeKTpUYeCKUii TOK. TOKH B 2 bubnnoreka [JOK
' PasJIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnnuyectBo yacos
Ne ni/m Tema ypoka Kontposabubie
Bcero IIpakTnuyeckune padoTsl
padoThI

] ®usuka — Hayka o npupone. Hayunsie | 0 0
METO/Ibl I03HAHUS OKPYKAIOILEr0 MUpa
Poinb 1 MecTo Gu3uku B opMUPOBaHUU

2 COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B 1 0 0
MIPaKTUYECKON JESITEIbHOCTHU JTI0AeH
MexaHuuecKoe JBUKECHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | 0 0
nerkenus. [lepemenienue, CKOpoCTb,
YCKOpEHUe

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 0 0

5 PaBHOyCKOpEHHOE NPAMOIMHENHOE | 0 0
JBUKCHHE

6 CBoOoaHoe majenue. Y CKopeHue | 0 0
CcBOOO/IHOTO Na/IEHUS

7 KpuBonnHeliHoe nBuxeHue. /[BrxeHne | 0 0
MaTepUaIbHOU TOUKH 110 OKPYKHOCTH
[Tpuaumn otHOCUTENbHOCTH ["anumes.

8 NuepuuaneHbie cuctemsl oTcuera. [lepBblit 1 0 0
3akoH HproToHa
Macca tena. Cuna. [IpuHnun

9 P 1 0 0

CyHEPHO3ULIMU CUil. BTOpoil 3aK0oH




Herorona nis MaTepualbHOM TOYKU

10

Tpetuii 3akoH HeroToHa 117151 MaTepralibHBIX
TOYEK

11

3akoH BceMUpHOro TaroreHus. Cuna
Tsoxectu. [lepBast KocMuUecKas CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koabdunment tpenus. Cuna
COIPOTHBIICHUS TIPU JBWKCHUU TEJIa B
KHUJIKOCTH WIIH Ta3e

14

[TocTynarenbHOE U BpalaTesibHOE
JBIKEHHE a0COJIIOTHO TBEPIOTO TEa.
MowmenTt cunsbl. I1lnedo cunbl. YciaoBus
paBHOBECHS TBEPAOTO TEla

15

HMmynbc maTepruanbHOW TOUKH, CUCTEMBI
MaTepuaiabHbIX TOUYEK. IMITyIbC CUIBL.
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

16

Pabora u moutHOCTh cuitbl. Kunernueckas
SHeprus MatepuaabHOW ToukH. Teopema 06
W3MEHEHUN KNHETUYECKOW SHEPTU

17

IlorenunanpHas 3Heprus. I[loreHnnanbHas
SHEprus ynpyro aehopMupoBaHHON
npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18

IloTeHuManbHBIE U HEIOTECHIIMAJIbHEIC
cuiibl. CBS3b pa6OTBI HCIIOTCHII UM AJIbHBIX
CHJI C U3MCHEHHEM MEXaHNICCKOU OHEpPIrun
CHCTEMEI TeJI. 3aKOH COXpaHCHUA




MEXaHUYECKON IHEPTrUun

19

JlaboparopHas padorta «/ccnenoBanue
CBSI3U pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOI HEPIuu Tejla Ha puMepe
pPaCTSKEHUS PE3UHOBOTO KI'yTa»

20

KontponbHas paboTa mo teme
«Kunematuka. J{nHamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKEY

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYIJIIPHO-
KHHETHYECKOW Teopuu. bpoyHOBCKOe
neuxenue. Auddys3us

22

XapakTep ABHKCHUS U B3aUMOJICHCTBUS
YyacTHI] BeecTBa. MoJiesn CTPOSHHUS Ta30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26

AOGcomroTHas TeMepaTypa Kak Mepa
CpelHEe KUHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

27

3axoH [lampToHa. ['a30BbIe 3aKOHBI

28

JlabopaTtopHas pabota «lccnenoBanue
3aBUCHMOCTH MEXIy MapameTpamMu
COCTOSIHUS pa3peKEHHOTO Ta3a




H3onporiecchl B eaabHOM ra3e u ux

29
rpaduuecKoe MpeCcTaBICHUE
BHyTpeHHss SHEprus TepMOIUHAMUYECKON
CHCTEMBI B CIIOCOOBI €€ N3MEHEHMU .

30 KonunuecTBo Temnotsl u padoTa.
BuyTtpenusis sHeprusi 0JH0aTOMHOTO
HJICAJILHOIO T'a3a

31 Buael Terionepenaun
VnenrHas TEMIOEMKOCTE BEIIECTBA.

32 KonnuecTBO TEMIO0THI NpU TEIUIONEpEIaye.
AabaTHBIN MpoIecc

13 [TepBbIit 3aKOH TEPMOAMHAMUKH U €T0
MIPUMEHEHHE K M30MpolieccamM

34 HeoOpaTuMocTh IIpOIIecCCOB B IPHPO/IC.
Bropoii 3ak0H TepMOIMHAMUKHN

35 [Tpunun nevicreus u KII/ TenmoBoi
MAIIUHBI

36 Huxn Kapno u ero KIT/{

37 DKOJOTHYECKHE MPOOTIEMbI
TETIO3HEPTETUKH

18 O606matonuii ypok «MosnekynsipHas
¢usuka. OCHOBBI TEPMOTUHAMUKI
KonTponbhas pabota no teme

39 «Monexymnsapras ¢puszrka. OCHOBBI
TEPMOIMHAMUKI

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.

Hcnapenue u kurnexnue




41

AOCOIOTHAs M OTHOCHUTENIbHAS BIAXKHOCTD
Bo3ayxa. HacelmenHslil nap

42

TBépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHU30TPOIHS CBOWCTB
KpucTayioB. Kujakue KpucTasuibl.
CoBpeMeHHbIE MaTepHalIbl

43

IInaBneHue n KpucCTaJuin3anus. y,I[eJ'IBHaH
TCIIJ10TA I1JIaBJICHH . CY6J'II/IMaI_[I/I5I

44

ypaBHeHI/Ie TEII0BOro OajaHca

45

DnexTpu3anus Tel. JINEKTPUUIECKUN 3apsil.
JIBa BuJa IEKTPUUECKUX 3apsii0oB

46

[IpoBOAHMKH, AUDTIEKTPUKH U
MTOJTYITPOBOJTHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

47

Bsaumonerictue 3apsnoB. 3akoH Kyiona.
ToueuHslil 2NEKTPUIECKUAN 3apsi

48

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
IIpuHLUI CyNIEPIIO3UIUU JIIEKTPUUECKUX
nosiel. JInHum HanpsHKEHHOCTH

49

PaGota cui 31eKTpoCcTaTuYeCcKOro mossl.
IloTrennuman. Pa3HocTh NOTEHIINATIOB

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/ISHCKTpI/I‘-ICCKaSI MPOHUIIACMOCTDb

51

OnektpoémkocTs. KoHgeHncaTop

52

ONEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa




53

JlaboparopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpunIUI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DneKkTpocTaTU4ecKas 3alnuTa. 3a3eMIIeHue
ANEKTPONpUOOpPOB

55

DIEeKTPUYECKHUM TOK, YCIIOBUS €T0
cymectBoBanus. [locrosunbiii Tok. Cuina

toka. Hanpsixenue. ConporuBieHue. 3aKoH

Oma 1t yyacTka 1enu

56

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
JlabopatopHnas padora «/3ydenue
CMEIIAHHOTO COCTUHCHHSI PE3UCTOPOBY

0.5

57

PaGora u MOIOHOCTD JJICKTPUUYCCKOI'O TOKaA.

3akon Jlxoynsa-Jlenna

58

3axon OMa 715 TTOJIHOM (3aMKHYTO )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTouyHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

0.5

59

OneKTpOHHas IPOBOAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METAJIJIOB OT TEMIIEpaTypPhl.
CBepXIpoBOIMMOCTh

60

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB




61

[TonynpoBOIHUKH, UX COOCTBEHHAS U
MpuMecHas MpoBoAUMOCTb. CBoICTBA p—n-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI

62

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIHS.
DneKTpoan3

63

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSTEILHBIN 1 HECAMOCTOATEIHLHEIN
pa3psa. Mouaus. [1nazma

64

DnexTpuueckue mpudopsl U yCTPOMCTBA U
UX TPaKTHYECKOe mpuMeHeHue. [Ipapuma
TEXHUKHA O0€30MaCHOCTH

65

O6006maromuit ypok «1eKTpOoIuHAMUKA»

66

Kontponbnas paboTa mo teme
«Quekrpocratuka. [TocTosHHBIM
NMEKTPUYECKUH TOK. TOKHM B pa3In4HbIX
cpenax»

67

Pesepubiit ypok. KonTponshas pabora mmo
TeMe "DJIeKTpOANHaMHUKa"

68

PesepBubIil ypok. O600mIaronuii ypox mo
temam 10 kacca

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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