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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETLIMK TpenojiaBanust yyeOoHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOy4aromuxcs 10—11 knacco npu o0ydueHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/a.
[Tporpamma no ¢usuke coorBeTcTBYET TpeboBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METAMPEIMETHBIM pe3yiIbTaTaM OOyYEHHsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaju3aldil MEXIPEAMETHBIX CBA3€ll (U3MKH C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMHU MIpeIMeTaMu. B Hell onpeaenstoTcss OCHOBHbIE
eI u3ydeHus: GU3uKu Ha ypOBHE CpEAHEro o011ero oopa3oBaHus, MIaHUPyeMbIe
pe3yibTaThl OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3KUKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YyUYEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rogaM oOydeHus.

dusznka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYINAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHomwueit. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMH CBOMCTBAMHM M Apyrux. M3yuyeHue
(u3MKH BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydJaromuxcsi, B (opMuUpoBaHHE yMEHUN MPUMEHSATh HAYYHBIA METO]
MO3HAHUS MPU BBITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca pu3uKH 1151 ypOBHS CpEIHEr0 001Iero 00pa30BaHus MOJI0KEH
PAI UIeH, KOTOPhIE MOKHO PacCMAaTPHUBATh KaK MPUHIIUIBI €TO MTOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKU
o0beMHEH BOKpYr (u3uueckux Teopuid. Beaymmm B Kypce sABiIsercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3HUECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPAaBCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Guzuku mpeanoiaraet 3HakoMCTBO
C IIHUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJIOTHYECKUX MPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peamusyercs TOCPEACTBOM BBEICHHS 3JIEMEHTOB
COZIepaHMsl, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXKIEHHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>XHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTpOeHUs] (U3HUECKON TeOpHH, posid (PyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHU3allid 3KCIEPUMEHTATbHOU AESTENHbHOCTH O0YUYaroIUXCS.
J1st 6a30BOr0 ypOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamMMme
no ¢u3uke OObEIUHEHBI B OOLIMI CIHCOK YYCHHMUECKHUX MPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaToOpHbIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCSl y4aCTHUKaMU 00pa30BaTeIbLHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHUPOBAHUSI U OCHaleHUs kaOuneta Qusuku. Ilpu
3TOM O0ECreurBaeTcsi OBJAJCHHE OOYJAIONIMMHCS YMEHHUSIMH IPOBOAMUTH
KOCBEHHBIE H3MEPEHHUS, HCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAENsIeTCs PEIICHUIO pAaCUETHBIX U KaYE€CTBEHHBIX 3a/au.
[Tpu sTOM 7151 pacYETHBIX 3a]1ay MPUOPUTETOM SIBIISIIOTCS 33]]a4M C SIBHO 3a/IaHHOM
¢usznyeckoil MOZeNbl0, MO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHHUS U3
pa3HbIX pasnenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00bsSCHEHHE MpOTeKaHUsi (U3MYECKUX SBJICHUM K TPOLECCOB B OKpYXKarollen
KU3HH, Tpelytoume BbhIOOpa (U3MYECKON MOJENM ISl CUTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBuu ¢ TpedoBanusimu @I'OC COO k MaTepHalibHO-TEXHUUYECKOMY
oOecrneyeHn0 y4yeObHOro mporecca 0a30Bbli ypOBEHb Kypca (PU3MKH HA YPOBHE
cpenHero oémero oOpa3oBaHUSA AOKEH HM3y4aThCsl B YCIOBHSX MHPEIMETHOTO
KaOuHeTa (PU3WKU WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IMkiIa. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
¢u3rKe yIeHUYECKUX MPAKTUYECKUX PadbOT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JlemoHCcTpaoHHOE  000pynoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUH  C
NPUHIATIOM MUHUMAIBHOW JOCTAaTOYHOCTH U OOECMeYMBAEeT IOCTAaHOBKY
NEPEUNCIICHHBIX B TporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi is
UCCIIEIOBAHUSI ~ M3Yy4YaeMbIX SIBICHMA M  TPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopatopHoe o0OOpymOBaHHE IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX OOydYarommuxcsi. TeMaTH4eCKHe KOMIUIEKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUH.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIEeM 00pa30BaHUU SBISIOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHUS OOYYaroIIMXCS K HAyYHOMY
U3yYEHHUIO TPUPOMABI, Pa3BUTHE WX HWHTEIUICKTYyadbHBIX M TBOPYECKHX
COCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUA U (pOopMHUpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yabTaTa H3yueHHUs: OCHOB
CTpOECHHS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHWE yMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3NYECKUX 3HAHUHA U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoOBaHHE MPEACTABICHUN O poiu (U3MKK AN PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne STUX Lene oOecrneynBaeTcsl peluieHreM CIeAYIONINX 3a/1ad B

npolecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 00ITUX PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

e (dopMupoBaHWE yMEHHMI TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OoOBsicHEHUST (PHU3UYECKUX SBICHUA B TPUPOJE H JUIS TPHUHATHA
NPAKTHYECKUX PEIICHHU B MOBCEAHEBHOMN KU3HH,



e OCBOCHHE CMOCOOOB pELICHHs pa3IUYHbIX 3aJa4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue (HU3NIECKON MOJENH, aIeKBaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIUIIOB JAECUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOULYIO
cpeay;

e OBJIAJICHUE METOJAaMU CaMOCTOSITEILHOTO IUJIAHUPOBAHUS U TPOBEICHHUS
bu3MUeCcKuX SKCIEPUMEHTOB, aHalIW3a U HHTepIpeTanuu MHGOpMaIi,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJbTaTa;

e CO3JIaHME YCJIOBHMM HJisi pa3BUTHS YMEHHUI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypoBeHb) Ha ypPOBHE CPEIHEro OOIIEeTo
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeZEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe no (¢U3MKE MEpeueHb JIabopaTOpPHBIX W
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUH B IIPOLIECCE TO3HAHMS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux sIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYMKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHssI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MaTepUaibHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U MepeMElICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue CBOOOIHOTO MaJICHUsI.

KpuBonnHeHoe nBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIK0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JIMHENHAsA CKOPOCTb.
[Tepuon u yactora ooOpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBU)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmrogenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ| YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaJCHHUS.

Hanpagienue ckopocTu mpy IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccnegoBaHne COOTHOLICHUST MEXAY NYyTAMH, MNPOWUJICHHBIMHA TEJIOM 3a
MIOCJICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyaomn  otHOocuTensbHOCTM  [amunes.  llepBeii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoii 3akon HerotoHa mjist
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tskectu. llepBasg kKocmuyeckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJib>keHus, kauenus). Cuna tpenusa. Cyxoe
Tpenue. Cuna TpeHus: CKOJbKEHUS U cwia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIICHUSI IPU IBUXKEHUU TEJA B dKUJKOCTH WIIH rase.

[TocTynarenbHoE U BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeA.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUWE: TMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanue yclloBUM pPaBHOBECUS TBEPIOIO TeEJla, HMMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonsl coxpanenus 6 mexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUsS HMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[ToTeHunanbpHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nehopMupoBaHHON NPy KUHBL. [loTeHIIMaNbHAs SHEPTUs Tela BOJIU3U MOBEPXHOCTH
3emu.

[loTenmuanpHpie W HENMOTEHNHWaTIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMATBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yyenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSl 4YacTHUIl BelIecTBAa. MoJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojeeil. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETHYECKOM DSHEPIUMM TEIUIOBOIO JBWXKECHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30ompoueccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE MPHUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Mpupoay AaBJICHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACANBHOTO rasa,
M30IIPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEprust TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3Ty4eHHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpPEaAYE.

[Tonsitue 00 aamabatHoM mpouiecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoiieccam. ['paduueckas
UHTepIIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TenmoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamMHaX. KoadduimeHt monae3Horo
nevctBug TemioBol mamuHbl. [Hukn KapHo u ero kosdduimMeHT Mojae3HOro
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JIBUTATEllb
BHYTPEHHETO CrOpaHus, ObITOBOW XOJOJUIbHUK, KOHTUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTPEHHEH HSHEpruM Tejla IPHU COBEPIICHUU pPaOOThI: BBLIET
npoOKM K3 OYTBUIKM IOJA JEWCTBUEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUIACOAEMOHCTPAIIHS).

N3MeHeHue BHyTpEHHEN 3HEPTUH (TeMIlepaTyphl) Tela NPy TEIUIoNnepeaaye.

OmnbIT 110 a11a0aTHOMY PACIIUPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBATATEJIS.

Vuenuueckuui sxcnepumenm, nabopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammniwie cocmoanus eewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n koHaeHcauus. Mcnapenue n kuneHue. AOCOIIOTHAs U
OTHOCHUTENbHAA BJIAXXHOCTh BO3Ayxa. HacelmenHeli mnap. YaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTICHHSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOMUS CBOWCTB
kpucramuioB. JKunkue kpucramuisl. CoBpeMeHHble Marepuansl. [lnaBineHue nu
KpUCTaJIM3anus. Y enbHas Teriora mwiasiaeHus. CyOaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU ITOIYYEHUSI COBPEMEHHBIX MAaTEpPHANIOB, B
TOM YHCJIC HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NTAPOB.

Kunenne npy noHWKEHHOM J1aBJICHUMU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

Habmronenue HarpeBaHusl U IJ1aBJI€HUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpanyst KpuCTasios.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3mepeHne OTHOCUTENBbHOM BIIAJKHOCTH BO31YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpusanus Tei. JNeKTPUIEeCKUi 3apsa. [[Ba BUaa 3JIeKTpUYECKHX 3apsiioB.
[IpoBOMHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onextpuueckoe mnose. Hampsoxk€HHOCTH 3yeKTpuueckoro mnojs. [IpuHuun



CYNEPIO3ULMH AIEKTPUUECKUX NOJIEH. JIMHUKM HAnpsHKEHHOCTU SJIEKTPUYECKOTO
OJIAL.

PaboTa cui anekTpocratudeckoro nojist. [lorernuan. PasHocTs moTeHIIMANIOB.
[IpOBOOHUKN W [HUAJIEKTPUKHA B DJIEKTPOCTATHUECKOM ITose. JluanekTpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHncaTop. DneKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
ANEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MIPUHLINMN AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHne 2IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlennma. MoImHOCTb
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 MOJTHOM (3aMKHYTOM) AniekTpuueckoi tenu. KopoTrkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U IpUMECHAs IPOBOJAMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIAH TOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABMKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIICHUS.

Habmronenue snexTpomiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypcaMM MaTEeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOeHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas QyHKIuS,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAUH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3os,



DJICKTPUYECKUE  CBOMCTBA  METAIOB,  JJICKTPOJUTHYECKAs  JIUCCOIMAIIHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHHUKE, IOJAIIUITHAKHA, HCIIOJb30BAaHUE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JIPYrHe), JBHTATENb BHYTPECHHETO
CropaHus, apoBasi TypOuHa, OBITOBOM XOJIOJWIBHUK, KOHIAUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMEHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKAs 3allUTa, 3a3¢MJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MarHuTHOM MHAYKUWH. [IprHIIMI Cynepno3uiu MarHuTHBIX TOJIEH.
Jlvaum MarHuTHOM WHAYKUMH. KapThHa JIMHUKA MarHUTHOW HWHAYKIHWHW TOJIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe 10J€ NpPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmonelictBrue NpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnosje. Pabora cuibl Jlopenna.

SIBeHne AneKTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABIKYIIAs CUjla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOW
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1ose. OJEKTPOIABMXKYIIAS CUJIa HWHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS NTOCTYNATENBHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBHXKYILIAs Ccujia
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yYCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHre MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGatenbnas  cucrema. CB0oOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
["apmonunyeckue konebanus. [lepuox, wactora, ammumryga u (aza xoseOaHUU.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4ECKUd MASTHUK. YPaBHEHHE TapPMOHUYECKUX
kosnebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHUS B
U7CaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYXKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMSI.

Ilepemennbiii  TOK. CHUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU IMPHU MPOU3BOJACTBE 3IEKTpodHepruun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIIEKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENBHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



HabGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHbBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum 1mocCienoBaTeNbHOM COSAUHEHHHM PE3NUCTOpa, KaTyIIKH
VHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TuHUYM IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MajlblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccenenoBanue NepeMEHHOT0 TOKa B LIETIH U3 MTOCIIEI0BATEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmpoMazHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JJIMHA BOJHBL. [lonmepedHble W MPOJOJBbHBIE BOJIHBI.
WnTepdepenius u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3BYyKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHUE, MOJsIpU3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguoCBs3U U TeneBuaeHus. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHuuecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHHKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne nntepdepeHny u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHuil.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsmMonnHENHOE pacHpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MNOJHOIO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cBeta. CroxkHblil coctaB O6enoro cBera. Ler.

Cobuparoriye 1 paccenBaromiye JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U OoNTHYecKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0pakeHuil B cOOMpPAIONINX U
paccenBaromMX auH3ax. @opMyia TOHKOU JIMH3bI. Y BEIMYEHNE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BomnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JludpakimonHas peméTka. YcCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus cBeTa.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE MNPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOISIPOUI.

Llemoncmpayuu

[IpsAMONIMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE M MPEJIIOMIICHUE CBETa.
OnTuueckue mpuodOpBkI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

HaGmronenune natepdepeHnm cBera.

HaOmronenune nudpakiuu cBera.

Hab6monenue aucnepcun cBeTa.

[lonyueHne cnekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHne cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

W3mepenne nokasareis npesioMIIeHNs CTEKIIA.



HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcnun cBeTa.

Pa3znesn 6. OcHOBBI cIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. [locTymaTe! crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALICHUE
JUIVHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHLIBIL.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPIHs
IIOKOSI.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. Dopmyna [1nanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITyJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dotordpdekra. YpaBHenue OiHmTenHa it dororddekra. «KpacHas rpaHuia»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe IeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTomaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

dotor(PpdeKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nydenune u moriomeHue
($OTOHOB TpM mepexoJe aToMa C OJHOTO YPOBHsS IHEpruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenne nuuedvaTbIx CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTHI, JI0KA3bIBAIOUIUE CII0KHOCTh CTpOoeHUs Anpa. OTKphITHE
paauoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHnto coctapa paiiOakKTUBHOTO
u3nyuyenusi.  CpoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaOaKTUBHOCTH HAa KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOoTOHA U HeiTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.

Anbda-pacnag. OIEKTPOHHBI W TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacnaja.

OHeprusi CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegexT Macchl sapa.

SnepHeie peakunu. [leneHne u cuHTE3 A1€p.

SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM SHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCcTULbl. OTKPBITUE O3UTPOHA.

MeToab1 HAOMIONEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaaMeHTalbHbIe B3auMOJIeHCTBUA. EMMHCTBO Pu3nyueckol KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, simepHblit peakTop, aToMHas boMoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IprKiiagHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE
ACTPOHOMUM.

Bun 3B&3nnoro neba. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUAUMOE
JIBUYKEHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuk sHepruum CoiHua U 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» Ul 3BE37 IJIABHOW IOCJIEA0BATEILHOCTU. BHyTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue m nuxenue CoJyiHLIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHbBIE ABIPHI B AApaX
TJIAKTHUK.

Bcenennas. Pacimmipenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3IydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPECIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOYIIAPHS U IPKHUE 3BE3MBI.

HaGmronenus B teneckon JlyHsl, utanet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHue

Pons ¢usmkn u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M STUYECKOH chepax JAesITeIbHOCTH YeTI0OBEKa, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW Hay4yHOU KapTHHE MUPA, pojib (PU3UUYECKON Teopuu B
dbopMHpOBaHUU MPEICTABICHUN O (PU3NUECKON KapTUHE MHUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOIIEM DAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, Trunoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOJ00US TPEYroJbHUKOB,
onpe/eeHUe MIONIaaAH MIOCKUX GUryp u o0bEMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW Mpupone, KosebaTenbHbIC
JBUXEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paauanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIIU3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAWA DJJIEKTPONIEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
NIEKTPOJBUTATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpeamera «Dusmka» Ha ypOBHE CpETHETO OOIIero
oOpa3oBanus (0a30BBI YPOBEHB) OJDKHO OOECIEYUTH MTOCTHIKEHHUE CIIETYFOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Ou3uka» JOJKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOeXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3ali OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEHHOU IESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX TIPa)KJAaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMO/ICIICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON UIEHTUYHOCTH, ATPUOTU3MA,;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JESTEIIbHOCTH YYEHOT0;

OCO3HaHUE JINYHOTO BKJIJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3nuyHbIM cdepaMm MpodheccHoHANIbHON eATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPILIATh OCO3HAHHBIN BHIOOD
Oymymer mpo¢ecCru 1 peaTm30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JIACTH
(bU3HUKY HA IPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYPBl, OCO3HaHHE TIJ100aJIbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHHUE U OCYLIECTBIICHUE AEHCTBUM B OKPY>KAIOILIEH Cpelie Ha OCHOBE
3HAHUA LIE€JIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHUEe OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBJIE€HHOCTH Ha
OCHOBE UMEIONINXCS 3HAaHUH 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

OCO3HaHUE LIEHHOCTU HAYYHOW JESTENbHOCTH, TOTOBHOCTh B IPOLECCE
U3y4eHus (PU3UKHU OCYIIECTBIIATh MPOEKTHYIO U UCCIIEOBATENBCKYIO 1€ATEIbHOCTD
VHJWBUAYAJIBHO U B IPYyMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornyeckue aeiicTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUIKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPJAMHUPOBATH U BBHITIOIHATH PA0OTY B YCJIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBU,
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBaTeIbCKHe JeMCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATUAMU U METOJAMU
(bU3nYECKO HAYKH;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY MOUCKY
METOJIOB pelieHusl 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIAQJIeTh BUJAMH JICATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAINA, TPEOOPA30BAHUI0O W TPUMEHCHHUIO B PA3NIMYHBIX y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOIUTh apTyMEHTHI JJIS I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MApaMETPhl M KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE pEIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMymnupoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIHHOM
JEATETLHOCTH, B TOM YHCJIE TIPU U3YICHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (HU3MKe B TPAKTUYECKYIO 00JaCTh
KU3HECATCIILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHHUS WH(POPMAIUU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, aHAIU3,
CHUCTEMATH3AIMI0 W WHTEPIPETANUI0 WH(DOpPMAIIMU Pa3IUYHBIX BUAOB U (PopM
MIPEICTABIICHHS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

UCTIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMI A)PTOHOMHKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(MOpPMAIMOHHOU
0Ee30IMaCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B PpasIUYHbIX (opmarax c
y49€TOM Ha3zHA4YeHUS] HHPOPMAIIUU U TIEJICBOM ayIUTOPHUH, BEIOMpAst ONTUMAIILHYIO
dbopMy TIpeCTaBICHUS U BU3yTH3AIHH.

KoMMyHHKATHBHBIE YHHBePCcaIbHbIe YieOHbI€e 1eliCTBHUS:
OCYIIECTBISATH 00IIEHNEe HA yPOKax (PU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HMCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpPUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPJAMHHUPOBATh JEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH padoTHI;

OIICHMBATH Ka4€CTBO CBOETO BKJIaa U KXKJOTO YYaCTHIUKA KOMAaH/IbI B 00NN
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE TPOCKTHI, OIEHUBATh HWICH C TMO3WIMU HOBHU3HHI,
OpPUTHHAIILHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATENbHYIO AESATENBHOCTh B 00JIaCTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH MNPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, OpaTb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPyAMLIMHM B oO0JacTu
(U3MKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAa/JE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  KaK  OCO3HAHHUA
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIu3e pPe3yJbTaTOB
JeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJbTaTOB
JeSITENIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIMOKH.

B mporniecce mocTHKeHUs TMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI 1O
dbuzuke I YpPOBHS CpEIHEro ooOmero oOpa3oBaHus Yy OOydarolIuxcs
COBEpUICHCTBYETCS HMOLIMOHANBHBIN WHTEJUICKT, MIPEAOIaTr AFO A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOH dMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CTIOCOOHOCTD BBHICTPAaNBATh OTHOIICHUS
C AIPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peraTh KOHQIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKKA B (HOPMHPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyYEHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETA, AOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIIH CTPOCHUS T'a30B, )KUAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUI 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



3IIEKTPOIMHAMUKU: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKECHHE,
CBOOOHOE MaJeHUE TEJN, IBIKEHUE M0 OKPYXKHOCTH, WHEPIHs, B3aUMOJCHCTBHE
Ten, Auddys3us, OpOyHOBCKOE ABM)KEHHUE, CTPOCHHUE KHUAKOCTEH W TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpPU HarpeBaHuU (OXJIAXKACHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHACHCAlus, IUIABJIICEHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAKHOCTb
BO3/lyXa, MOBBIIICHNE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXJY MapaMeTpamMH COCTOSIHHS Tra3a B M30IPOLIECCax, dJIEKTPU3ALUS Te,
B3aMMOJEMCTBHE 3aps/IOB;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEJIUYUHBIL:
KOOpAMHATa, MyTh, IEpPEMEIICHNE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMIYJIBC TeNla, KHHETHUYECKasl SHeprus, MOTeHUHUAIbHAs SHEPrus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUM TPABUIBHO TPAKTOBAThH
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIB,
HaXoAUTh (POPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TeJ M TEIJIOBbIE SIBJICHHUS,
UCTIONB3Ys (M3MUYECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHMUECKOTO JIBHKEHUS MOJIEKYJ, CPEeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(POUIIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOIO JBHUraTeNsl; MpH OMHCAHUU
NOPaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIWYHH, HX
0003HAaYeHUsT W E€IMHULBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUMHY C APYTUMHU BEJTMYHUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAIOB;
OpU ONMCAaHUM TMPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEINYNHAMMY;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NPUHLMIBL: 3aKOH BceMUpHOro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »HHEPruM, 3aKOH COXpaHEHMsl HMIIyJbCa,
OPUHLKII CYNEpPHO3ULUN CWJI, NPUHLUI DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHMSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON HEPIUU TEIUIOBOTO JBIKEHHUS MOJIEKYIN C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0JacT) IPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MIPUHITUIIBI IEHCTBUS MAILLIUH, TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh YCIOBHs UX 0€30MacHOr0 MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HH;

BBINIOJIHATh HKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyrpoBaTh MpodieMy/3a1auy U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYINPOBATH
BBIBOJIBL;

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBATH PE3YNbTATHI MOJTYYEHHOM 3aBUCUMOCTH (DU3HUECKUX BEJIMYUH B BUJIE
TabIuI U rpauKOB, IeJaTh BHIBOABI MO PE3yIbTaTaM MCCIEA0BAHUS;

cobmoiaTh mpaBmwiIa 6€30macHOTO Tpy/a MPU MPOBENCHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W MPOEKTHOM
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a yCIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoaUMbIe IJi1 €€ PElIeHHs], MTPOBOJUTh PACYEThl U OLIEHUBATH PEATBbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATD JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BICHUS;

UCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbIE
TE€XHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U NPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJApHOM WH(GOPMALUU, TOIYYCHHOW U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyt0 HHPOPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM JKU3HU JJIs
obecrnieyeHuss 0€30MacCHOCTH TMPU OOpaIIeHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3OPOBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPY>KaIOIIEH cpee;



paGoTaThb B TpyHmne C BBIMNOJHEHHEM pA3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYNIbl, PAMOHANBHO PACIPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJ€KBAaTHO OLICHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPAaCCMaTPUBAEMOM IPOOJIEMBI.

K xoH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINUXCST YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pu3uku B (popmMupoBaHUH
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJOIMM, B MPAKTUYECKON AEATEIbHOCTH JIIOJEH, IIEIOCTHOCTh U €IUHCTBO
(¢u3nyeCcKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM IJIEKTPUUECKUN 3apsf, JIyd CBETa, TOUCUHbIM UCTOYHMK CBETA, SACpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3NUECKUX
3azay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKHN U KBAHTOBOU (DPU3UKH: INEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuToB, DJJIEKTPOMATrHUTHAs MHIYKLUS, JAEMCTBME MArHUTHOIO IIOJI Ha
IPOBOJAHUK C TOKOM M JBWXKYILMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJEOaHUsA U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpOCTpAaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennyss, audpakuus W TOJNAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddhexT), CBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

pPaauOaKTUBHOCTD;
ONKCHIBaTh W3YUYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUUYECKYID  NPOBOJUMOCTb  pPAa3jIMYHBIX  Cpel) |

AIIEKTPOMATrHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBL:
AIEKTPUUECKHUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHWST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KoJebaHuii B Kosie0aTeIbHOM KOHTYpe, 3apsii M CHlla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTHYECKAasl CWJIAa JIMH3BI, TPU OMHCAHWUW TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTIOJB3YEMBIX BEJIWYMH, WX OOO3HAUEHUS W CIWHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BETUUMHY C IPYTUMH BETUYMHAMU;

OMKCHIBAaTh M3yUYECHHbIE KBAHTOBBIC SIBICHUWS W MPOLIECCHI, MCHOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh S3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUO TOJIypacaaa, SHEPTHs CBSI3H



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (IU3MUECKUN CMBICI
UCIIONb3YEMbIX BEIMYHMH, MX OOO3HAUYEHUA M EIUHHIIBI, YKa3blBaTh (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYHMHAMH,
BBIUUCIIATH 3HaY€HUE (PU3NUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATENBHOTO U NApaUIeIbHOTO
COCIUHEHNsI TNPOBOJHUKOB, 3akOH Jlxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEWHOIO PAaCHpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI INPEJIOMIIEHHs CBETA, ypaBHEHHE OWHIUTEHHa 1 (oTordpdekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHECHUS HMIIYJIbCA, 3aKOH COXPAaHEHUs
AIIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YHMCIA, MOCTynarsl bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE€ BBIPAXXEHHWE U YCIOBHUS (TpaHULBI, 00JIaCTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABJIECHUE BEKTOPAa HHIYKIIMM MAarHUTHOT'O TOJISI IPOBOJIHHKA
C TOKOM, cuJibl Amnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh HM300paKEHHE, CO3/1aBa€MO€ IIJIOCKHUM 3epKalioM,
TOHKOM JIMH30M;

BBINOJHATh HKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX UM KOCBEHHBIX HM3MEpPEHUM: IMPU 3TOM
dbopmynrpoBaTh MpodieMy/3a1ady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMsI, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBIISATh NPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJINYUH, IIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMsS] W HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
JIeNaTh BBIBOJIbI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

cobmoiaTh mpaBmwiIa 6€30MacHOTO Tpy/a MpU MPOBEICHUU MCCIIEIOBAHUN B
pamMKax Y4eOHOIro SKCHEPHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJayd C $BHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCHOJB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJa4l
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIMYMHBI U (POPMYJIBL,
HEOOXOUMbIE NIl €€ pelIeHus, MPOBOAUTh Pacu€Tbl U OLIEHUBATh PEAIbHOCTH
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3HUECKON BEIUYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAaLIMOHHbIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJApHOM WH(GOPMALMU, TOIYYCHHOW U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyt0 HHPOPMAIIHUIO;

OOBSACHATh MNPUHLMNBI JEUCTBUS MAIlMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOI0 MCHOJIb30BAaHUS B OBCEHEBHOU
KU3HY;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (U3UKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHns 0e€30MacHOCTU MpU OOpalleHWd C MNpudopaMu M TEXHUUYECKHUMHU
yCTPOMCTBaMH, ISl COXPAHEHUS 310POBbS U COONIIOIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaTh B TpyNIE C BBIIOJHEHUEM pPAa3IUMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pPALMOHAIBHO PpACHPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATH JESTENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC

HanmeHoBaHMe pa3je/ioB U TeM

KoanuyecTBo 4acoB

Ne /i Konrpoabnbie  IIpakTuueckue
NMPOorpamMMbI Bcero
padoThI padoThI
11 @Pu3nKa ¥ METO/Ibl HAYYHOT O ) ) ]
MTO3HAHMS
Uroro no pazneny 2
2.1 Kunematuka 5 - -
2.2 JnHamuka 7 - -
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1
Hroro no pazneny 18
31 OcHOBBI Monevan;IpHo- 9 ] i
KMHETUYECKOU Teopun
3.2 OCHOBBI TEpPMOJIMHAMUKHU 10 1 -
313 ArperaTHble COCTOSTHUS 5 ) )
BelecTsa. Pa3oBbIe EPEX0Ibl
Hroro no pazneny 24
4.1 DneKTpocTaTHKa 10 - 1
47 ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK. 12 1 1
Toxku B pa3IMyHBIX cpenax
4.3 [IpoMexxyTouHas arTecTauus 1 1 -
Hroro no pasneny 22
Pe3epBHOE Bpems 1 1 -
OBIIEE KOJIMYECTBO YACOB I1O0 63 5 4

I[TPOTPAMME




11 KIIACC

HaumeHoBaHMe pa3iesioB U TeM Komriectso tacon
Ne n/m Kontposnbubie IlpakTuueckue
IporpamMmmaI Bcero
padoTsbI padoThI
11 MaruauTHoe 1ose. 11 1 3
DNEeKTpOMarHuTHasE MHIYKIUs
Hroro no pazneny 11
)1 MexaHnuueckue u 9 1
3JIEKTPOMAarHUTHbIE KoJeOaHus
9 MexaHuueckue u 5 1
3JIEKTPOMArHUTHBIE BOJTHBI
2.3 Onrtuka 10 3
Uroro no pazneny 24
31 OCHOBBI CIEUATIBHON TEOpUH 4 |
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKU 6
4.2 Ctpoenue aToma 4
4.3 ATOMHOE AP0 5
Hroro no pazneny 15
51 DNEeMEHTHI aCTPOHOMUU U . 1
acTpou3uKu
Hroro no pazneny 7
6.1 O06o0maroriee NTOBTOPEHHE 4
6.2 [IpomMexxyTouHas arTecTanus 1 1 -
Hroro no pazneny 4
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 5 .
[TPOT'PAMME







