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MNOACHUTEJIBHASA 3AIIMCKA

Conepxanue [Iporpammbl HampaBieHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOW KapTHUHBI mupa ywamuxcsa 10—11
KJIACCOB MpU OOydeHHH UX (pu3umke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOro moaxona. Ilporpamma
cootBeTcTBYeT TpeboBanusiMm @DOI'OC COO Kk mMIaHUPYEeMbIM JIMYHOCTHBIM, NPEIMETHBIM U METanpeaMETHBIM
pe3ynbraTtaM OOyYeHHUs, a TakKe YYUTHIBACT HEOOXOAMMOCTh pPeaM3aIlii MEKIPEAMETHBIX CBSI3eH (UMUK C
€CTECTBEHHO-HAYUYHBIMU YUE€OHBIMU TIpeAMETaMu. B Hel onpenenstoTcss OCHOBHBIC €U U3Yy4YeHUsT (PM3UKH HA YPOBHE
cpenHero oOiero oOpa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma BKIIIOYAET:

* [JITAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM UMCJIE MPEAMETHBIC PE3YJbTaThl MO
rojiamMm o0y4yeHus;

* cojziepkaHue yaeOHoro npeamera « Pu3nkay 1o rojgaM oOy4eHHs;

* IPUMEPHOE TEMATHUYECKOE IUIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YACOB HA M3YyUYCHHE KaXKIOW TEMbl U MPUMEPHOU
XapaKTePUCTUKON yUeOHOU EATEIbHOCTH YUaIIUXCsl, peaTu3yeMOoi MPU U3YUYEHUH ITUX TEM.

[Iporpamma MOKET OBITH HCIIOJb30BaHA YUYWUTENSIMH KaK OCHOBa JIJII COCTaBJIEHHMs CBOUX pabouux mporpamm. Ilpu
pa3paboTke paboueil mporpaMMbl B TEMATHUYECKOM INIAHUPOBAHUM JIOJKHBI OBITh YUTEHBI BO3MOXHOCTH HUCTIOJIb30BAHUS
ANEKTPOHHBIX  (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBIAIONIUXCS y4eOHO-METOJMYECCKUMH  MaTepHuaiaMu
(MyIBTUMEIUNHBIE TPOTPAMMBI, JJICKTPOHHBIE YYEOHMKH M 3aJa4yHUKH, DJIEKTPOHHBIE OMOIMOTEKU, BUPTYaJIbHBIC
7a0b0paTOpuM, WrPOBBIE MPOTPaAaMMBbI, KOJUIEKIIMM LUMPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOMIUMHU
nunaktuaeckue Bo3Moxk- OU3MKA. 10—11 wmaccet 5 Hoctm UWKT, comepxaHue KOTOPBIX COOTBETCTBYET
3aKOHO/ATEIbCTBY 00 00pa3oBaHUM.

Pabouast mporpaMma HE CKOBBIBAET TBOPUYECKYIO WHUIIMATHUBY YYHUTENICH M TMPEIAOCTABISCT BO3MOXKHOCTH NJISi peaju-
3alMK PA3TUYHBIX METOAMYECKUX MOAXO0A0B K OpraHu3anuu 00y4deHus: Gu3HNKe NPy YCIOBUU COXPAHCHHS 00s13aTEeIHLHOM
yacTu cojepkaHusi kypca. KojinuecTBO 4acoB B TEMAaTHMUYECKOM IJIAHUPOBAHUM HA M3YYEHUE KaXIOW TEMBI SIBISETCS
OPUEHTHUPOBOYHBIM M MOXKET OBITh M3MEHEHO KaK B CTOPOHY YMEHBIIEHHUS, TaK M YBEIUYEHHUS B 3aBUCUMOCTH OT
peanu3yeMbIX METOJUYECKUX MOJX0/I0B U YPOBHS IMOJTOTOBICHHOCTH YYalUXCHI.



OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

®du3nka Kak Hayka o HamOoJiee OOUIMX 3aKOHAX MPHUPOJIbI, BHICTyIAs B KaUeCTBE YUE€OHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIM BKJIaJ] B CUCTeMY 3HaHUU 00 okpyxaromiem Mmupe. IIIKoIbHBIN Kypc
¢bu3MKu — CUCTEeMOOOpa3yIomUM i E€CTECTBEHHO-HAYUYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIBKY
dbu3nyecKue 3aKOHBI JICKAT B OCHOBE IPOILIECCOB M SBIICHUH, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusznueckoit reorpadueit 1 actpoHomueid. Mcnonb3oBaHue U aKTUBHOE MTPUMEHEHUE (DU3UUECKUX 3HAHUHN
OMpEACISIET XapaKTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMM B cdepe IHEPreTUKH, TPAHCIOPTa,
OCBOCHHSI KOCMOCA, TOJIy4eHHUs HOBBIX MAaTEPHAJIOB C 3aJaHHBIMHU CBOWCTBaMU M Ap. M3yueHue pusuxu
BHOCUT OCHOBHOM BKjJaJg B (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MHUpa y4Yalluxcs, B
dbopMUpOBaHUE YMEHUW NPUMEHSATh HAyYHBIM METOJ TIO3HAHUSI TPU BBINOJIHEHUM HMH YYEOHBIX
VICCIIEIOBAHUM.

B ocHOBY kypca (U3MKH CpeaHEH IIKOJbI MOJIOXKEH PsAJl WIeH, KOTOphIe MOXHO pacCMaTpuUBaTh Kak
MPUHITUIIBI €70 MOCTPOCHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEW KYPC SIBIIETCA JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepuasl U3 BCeX pa3ziesoB PU3NKH, BKIFOYAET KaK BOIIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (DU3UKHU.
Hoea zenepanuzayuu. B cooTBETCTBUU C HEW MaTepuall Kypca (PU3nKu 00beIUHEH BOKPYT (PU3NUECKUX
Teopuid. Beaymum B kypce sABisieTcsl pOpMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH,
BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peamusanys NpearionaracT MCHOJIb30BaHUE T'YMAHUTAPHOTO IMOTEHIMANIA
($U3MYECKONl HayKH, OCMBICICHHE CBS3M pa3BUTUA (PU3NKA C pPa3BUTHEM OOIIECTBA, a TaKXKe C
MHUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U HKOJIOTMYECKUMU MPOOIEMaMHU.

Hoea npuxnaouoit nanpaenennocmu. Kypc Quszmku mnpenamnosiaraer 3HaKOMCTBO C IIHPOKUM KPYyrom
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKECHUN U3YUYECHHBIX TEOPUN U 3aKOHOB.



Hoea 3konocuzauyuu peanusyercss IMOCPEACTBOM BBEICHUSA 3JIIEMEHTOB COJEPKAHUA, MOCBIIIEHHBIX
HKOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTU, KOTOPHIE CBSI3aHBI C PA3BUTHEM TEXHUKH WM TEXHOJIOTHH, a
Tak)ke 00CYXIeHUS TPOOJIEM palMOHATBLHOTO IPUPOIOTIOIB30BAHUS U IKOJIOTHYECKON OE30MaCHOCTH.
CTepXHEBBIMH DJIEMEHTAMH Kypca (U3UKHA CPEIHEH IIKOJbl ABJSIOTCS  (U3WYECKUE TEOpUHU
(bopmupoBaHUE NPEICTABICHUN O CTPYKTYPE MOCTPOCHUSI PUBHMUECKOU TEOpUH, posik (yHIaMEHTAIbHBIX
3aKOHOB W MPHUHIHIOB B COBPEMEHHBIX NMPEJACTABICHUAX O MPUPOJEC, TPAHULAX ITPUMEHUMOCTH TEOPHH,
JUISl OTTMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUW U MPOLIECCOB).

CHUCTEMHO-JIEATEILHOCTHBIA MOAXO/T B Kypce (PU3MKHU pealiu3yeTcs MPEeXkIe BCEro 3a CUET OpraHu3aluu
IKCTIEPUMEHTAIBHON JAESATEIbHOCTH oOyuatromuxcsa. Jlms 0a3oBoro ypoBHS Kypca (HU3UKH — 3TO
UCIIOJIb30BAHUE CHUCTEMbI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIa0OPaTOpPHBIX padoT,
KOTOpBIE B MIpOrpaMMe OObEAUHEHBI B OOIINUN CIMCOK YYEHUUYECKUX MPaKTUYECKUX padoT. Brinenenue B
YKa3aHHOM [€pEYHE Ja0OpaTOPHBIX padOT, MPOBOAMMBIX ISl KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS
y4aCTHUKaMH OOpa30BaATENBLHOTO MPOIEcCa MCXOAs U3 OCOOEHHOCTEM TEMAaTHUYECKOTO IJIAHUPOBAHUSA U
ocHamieHus: kabuHeta ¢usuku. IIpu 3TOoM obOecmeunBaeTCs OBJIaJICHUE OOYYAIONIUMUCS YMEHUSIMU
MPOBOJUTH KOCBEHHBIE U3MEPEHMS, UCCICIOBAHUS 3aBUCHUMOCTEN (PU3MYECKUX BEIUYUH U MOCTAHOBKY
OTBITOB IO MPOBEPKE MPEMIOKEHHBIX THUIIOTES.

bosibiioe BHUMaHUE yIEISI€TCA PEIICHUI0 PACUETHBIX M KA4ECTBEHHBIX 3a1ad. [Ipu 3ToM 1151 pacu€THBIX
3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaudl C SIBHO 3aJJaHHOM (DU3UYECKON MOJEIbI0, MO3BOJISIONINE
MPUMEHSATh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pas3lielia Kypca, TaK U UHTETPUPYS
3HAHUA W3 Pa3HbIX pa3aenoB. /[ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBJISIIOTCS 3aJlaHKs Ha O0BICHEHUE
NpOTEKaHUs PU3NYECKUX SIBIICHUIN U ITPOIIECCOB B OKPYKAIOIICH KU3HU, TPeOyolre BrIOOpa puznueckon
MOJIEIIN ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ tpeboanusMu ®PI'OC COO k MaTepuaibHOTEXHHUYECKOMY OOECIEUEHUI0 Y4eOHOTO
nmporecca 0a3oBBI ypOBeHb Kypca (PU3MKH B CpPEIHEW IIKOJE MODKEH H3ydaThCsl B YCIOBHAX
PEAMETHOTO KaOWHeTa (PU3KUKHU WM B YCIOBUSAX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Iukia. B xaOuHetre (Qu3nKu MOKHO OBITh HEOOXOAMMOE JabopaTopHOEe OO0OPYIOBAHUE IS
BBITIOJIHCHUSI YKAa3aHHBIX B IIPOTpaMME YUYCHHYECKHUX IMPAKTHYECKUX padOT U JEMOHCTPAIMOHHOE
o0opynoBanue. JlemMoHcTpanmoHHOE 000pyaoBaHUE (OPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM JOCTAaTOYHOCTH U OOECIEUMBAECT MOCTAHOBKY MEPEUYHCICHHBIX B MPOTPAMME KIFOUEBBIX
JNEMOHCTpaIMidi  JUISI  WCCIICIOBAaHMS  M3y4aeMbIX SBJICHHH M  TPOIECCOB, HOMIMPUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, WX TEXHMYECKUX TNpuMeHeHuil. JlabopaTtopHoe oOopyaoBaHUE s
YYCHUYECKUX MPAKTHYECKUX PaboT GopMHUpyeTCs B BUJIC TEMATHYECKUX KOMIUIEKTOB U 00ECIIeUYnBaeTCs B
pacuére OJHOTO KOMILJIEKTa Ha JBYX oOOydamomuxcs. TemaThuueckue KOMIUICKTHI J1abopaTopHOro
000pyI0BaHMS JOJKHBI OBITH MOCTPOCHBI Ha KOMIIJIEKCHOM MCIOJBb30BAHUU AHAJIOTOBBIX M IU(GPOBBIX

prOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(PPOBBIX JTa00OpaATOPHUA.

HEJIA U3YUEHUS YYEBHOI'O ITPEJMETA «®U3UKA»

OCHOBHBIMHU TIEJIIMH U3y4eHUsI PU3UKHU B 0011eM 00pa30BaHUU SBJISIFOTCS:

— ¢QopMupoBaHUE HHTEpPeca M CTPEMJICHUS OOYYaroNIMXCsl K HAy4YHOMY W3YYCHHIO TPHPOABI, PAa3BUTHE HX
WHTEJUICKTYaJTbHBIX U TBOPYECKUX CITOCOOHOCTEH;

— pa3BUTHE TMPEACTABJICHUA O HAyYHOM METOJE MO3HAHUA U (POPMUPOBAHUE HCCIICTOBATEIHCKOTO OTHOIICHHS K
OKPYKAIOIUM SIBIICHUSIM;

— (hopMUpPOBaHKE HAYYHOT'O MHUPOBO33PEHUS KaK Pe3yJibTaTa U3y4YCHHS OCHOB CTPOCHHS MaTepuu M (hyHIaMEHTAIBHBIX
3aKOHOB (PU3UKHU;

— ¢GopMUpOBaHUE YMEHHH OOBSICHATH SBJICHUS C UCITOJIB30BaHUEM (DU3UYCCKUX 3HAHWN U HAyYHBIX JI0KA3aTEIIbCTB;

— (QopMupoBaHUE TPEICTABICHUN O PO (PUMKH JIJIST pa3BUTHSA JPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHHU.
JlocTmxenue 3Tux 1eneil odecrneunBaeTcs pelieHueM ClIeIyoNX 3a/1ad B Ipolecce u3yueHus Kypca (pU3uky Ha ypoOBHE
cpeaHero ooiiero oopa3oBaHus:



— MPUOOPETEHHE CUCTEMBI 3HAHUN 00 00mMUX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUIX, BKIIOUAsS MEXaHUKY,
MOJICKYJIIPHYTIO (DU3UKY, STIEKTPOAMHAMHUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPO(PHU3NKHY;

— (opmupoBaHUe YMEHUN MPUMEHSITh TEOPETUUECKHUE 3HAHUS VIS OOBSICHEHUST (PU3NUECKUX SBJICHUN B MPUPOJIE U IS
MPUHATHUS TPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

— OCBOEHHE CMOCOOOB PEIICHMs Pa3IUYHBIX 337a4 C SIBHO 3aJIaHHON (hM3HUECKOM MOJEIbIO, 3a/1a4, MOJPa3yMeBaIOIIUX
CaMOCTOSATEILHOE CO3/IaHNe (PU3NIECKON MOJIEIH, aJICKBATHON YCIIOBUSAM 3a/1a4H;

— TIOHUMaHWEe (PU3NYECKUX OCHOB M MIPUHITUIIOB JICHCTBHS TEXHUYCCKUX YCTPOUCTB M TEXHOJOTHUYECKUX MPOIIECCOB, X
BIIUSIHUS Ha OKPYKAIOIIYIO CPENy;

— OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHUSA U TMPOBEACHUS (PU3NUYECKHX DKCIEPUMEHTOB, aHajau3a |
WHTEpHIpeTauu HHPOpMAIUH, OTIPEEICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

— CO3JIaHHE YCIIOBHH VISl pa3BUTHS YMEHUH TIPOCSKTHO-UCCIEA0BATEIIBCKOM, TBOPUECKOM IEATETLHOCTH

MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YYUEBHOM I1JIAHE

B coorBercTBHm ¢ ®I'OC COO dusnka sBiasiercss 00s13aTeIbHBIM MPEIMETOM Ha YPOBHE CpeIHEro o01mero oopa3oBaHus.
JlanHasi mporpamma npeaycMaTpuBaeT uzydeHue Gu3nky Ha 6a30BOM ypoBHE B 00bEMe 136 4 3a 1Ba roga o0ydeHus mo 2
y B Hepemo B 10 m 11 ximaccax. B temarnueckoMm miranupoBanuu 11 10 u 11 knaccoB npeamonaratores pe3epB BpEMEHH,
KOTOPBIN yUUTETh MOXKET UCITOJIH30BATh TI0 CBOEMY YCMOTPEHHIO, U TTIOBTOPUTEIHLHO-0000IIAI0IINE YPOKH.

JIrobas paboyas mporpaMma JI0JDKHA MTOJTHOCTRIO BKITIOUATh B ¢e0s Colep KaHUe TaHHOW TTPOTPAMMBL.

B oTaenbHbIX ciiydasix Kypc GU3HKK 0a30BOTO YPOBHS MOXKET U3ydaTbes B 00bEMe 204 41 3a nBa roma oOydeHus (3 4 B
Henento B 10 u 11 kimaccax). B atom cinydae yBenuuuBaeTcsi He MeHee yeM A0 20 9 pe3epBHOE BpeMsi, KOTOPOE
UCITOJIB3YETCSl YUYMTENIEM JUIi WM3yYCeHHS BOIIPOCOB, TECHO CBS3aHHBIX C BBIOPAaHHBIM TpoduIeM OOydYeHUsS, W
YBEIMYHMBACTCS YUcOHAs Harpy3Ka, OTBOAMMAs HAa U3YUCHUE MEXaHUKH, MOJICKYJISIPHOW (DU3UKH U 3JICKTPOINHAMHUKH, 32
CU€T pacHIMpeHHs yuciia J1abopaTopHBIX PabOT MCCIENOBATEIHLCKOTO XapaKTepa M YPOKOB PEIICHHS] Ka4eCTBEHHBIX U
pacyE€THBIX 3a1a4.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEIMETA «®U3UKA» HA YPOBHE
CPEJHEI'O OBIIEI'O OGPA30OBAHUSI (BA3OBBIN YPOBEHbD)

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoBHE cpeaHero obmiero odopasoBanus (0a30BbI ypOBEHb) JOJKHO
o0ecreunBaTh TOCTHXKEHHUE CIICAYIOMINX TUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

I'pasicoanckoe éocnumanue:

— c(hOpPMHUPOBAHHOCTh TPAXKJAHCKOM TMO3MLMU OO0YyYaromerocss Kak aKTHUBHOIO M OTBETCTBEHHOTO 4IEHA
POCCHUHCKOTO 00IIIEeCTBA;

— MPUHATHE TPAAUIIMOHHBIX O0IIEYETOBEYECKUX I'YMAHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JESATENbHOCTh B HWHTEpPEcax TIPaKJAHCKOrO OOIIecTBa, y4acTBOBaTh B
CaMOYTIPABJIEHNH B IIKOJIE U JE€TCKO-FOHOUIECKUX OpraHU3alnsX;

— YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKLUUSAMU U HA3HAUCHUEM;

— IOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(pOpMHUPOBAHHOCTH POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH, NaTPUOTU3MA;

— LEHHOCTHOE OTHOIIECHHE K TOCYJapCTBEHHBIM CUMBOJIaM; JOCTH)KEHUSAM POCCUICKUX YUEHBIX B 00J1aCTH (PU3MKHU
Y TEXHHKE.

/lyxoeno-upascmeennoe éocnumanue:

— c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBE/ICHHUS;

— CIIOCOOHOCTh OIICHMBATh CUTYyallMI0 M TNPUHUMAaTh OCO3HAHHBIC PELIECHUS, OPHUEHTHUPYSCh Ha MOpaJbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;

— OCO3HaHME JIMYHOTO BKJIa/Ja B IOCTPOCHHUE YCTOMUMBOTO Oy IyILIEro.

Icmemuueckoe gocnumanue:

— 3CTETUUYECKOE OTHOILIEHUE K MUPY, BKJIFOYAsl SCTETUKY HAyYHOTO TBOPYECTBA, IPUCYILErO (PU3NUECKON HayKe.

Tpyooeoe éocnumanue:



— HHTEpeC K pasnuyHbIM cdepaMm MNpoPecCHOHATBHOU ACSITENTbHOCTH, B TOM YHCIIE CBS3aHHBIM C (U3UKOU U
TEXHUKOW, YMEHHE COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu U peann3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC
IUTaHbL;

— FOTOBHOCTb U CLIOCOOHOCTB K 0OPa30BaHUIO U CaMOOOPa30BAHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HM.
JKonozuueckoe gocnumanue:

— c(hopMHPOBAHHOCTH IKOJIOTUYECKON KYIBTYPhI, 0OCO3HAHUE TI00ATBHOTO XapaKkTepa SKOJIOTHUECKUX MpooIiem;

— IUTAHUPOBAHUE U OCYILECTBIICHHE JIEWCTBHI B OKPY’KAIOIIEH Cpelle Ha OCHOBE 3HAHMS LN YCTOMYMBOIO Pa3BUTHS
4eJIOBEYECTBA; — PACIIMPEHUE ONbITA JEATEIbHOCTH KOJIOTMYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUH 110
buzuke.

Ilennocmu nayunozo nosnanus:

— c(pOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA (PU3NYECKON HAYKHU;

— OCO3HAaHHWE EHHOCTH HAyYHOM JeATEIbHOCTH, TOTOBHOCTh B MPOIECCE M3YUEHHUS (PU3HKU OCYIIECTBIATh IPOEKTHYIO U
MCCJIEIOBATENBCKYIO I€ATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIE.

B npouecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMbl CPEHET0 001ero o0pa3oBaHus Mo GU3MKe y
00y4JarouIxcsi COBEpUICHCTBYETCS IMOYUOHALbHBIL UHMENIeKn, TPEANoIararonmii copMupoBaHHOCTD:

— Camoco3HaHusl, BKIIOYAIOUIETO CIOCOOHOCTh MOHUMAaTh CBOE SMOLMOHAIBHOE COCTOSIHHE, BUAECTh HaIpPaBICHUS
Pa3BUTHUS COOCTBEHHOW AMOIIMOHAIIbHOM cepbl, ObITh YBEPEHHBIM B ce0€;

— camope2ynuposanus, BKIHOYAIOIEr0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEJECHUE,
CIIOCOOHOCTH a/IaliTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

— GHYympeHHel Momusayuu, BKIIOYAIOUIEH CTpeMJIeHUE K JAOCTHMKEHHUIO LT U YCIeXy, ONTUMHU3M, WHUIMATUBHOCTD,
YMEHHUE JEUCTBOBATh, UCXO/ISI U3 CBOMX BO3MOKHOCTEM;

— 9Mnamuu, BKIIOYAIOLIEH CIOCOOHOCTh MMOHMMATh SMOLMOHANIBHOE COCTOSHME JpPYTUX, YYHUTHIBATh €ro IpHu
OCYIIECTBJICHUH OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKMBAHUIO;

— COYUATbHBIX HABLIKOG, BKIIOYAIOMIMX CIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C APYTMMH JIOABMH, 3a00THTHCA,
IPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI



YHuBepcajbHble O3HABATEIbHbIE 1€ CTBUS

ba3zoevie nozuueckue oeiicmeus:
— CaMOCTOSITEIHHO (POPMYIIUPOBATH U aKTyTM3UPOBAThH MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
— ONPEACIATH LIETH JACSITEIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPHUH UX JOCTUKEHUS;
— BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B paCCMATPUBAEMBIX (DU3UUECKUX SIBICHUSX;
— pa3pabaThiBaTh IUTAH pEHICHUS MPOOJIEMBI ¢ YYETOM aHadu3a HMEIOIIMXCS MaTepUaIbHBIX W HEMaTepPHATbHBIX
PECYpCOB;
— BHOCUTb KOPPEKTHUBHI B JICSITEIIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEJSIM, OIIEHUBATh PUCKHU MOCIEACTBUIN
NEeSATEeIbHOCTH;
— KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYATIHLHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;
— pa3BUBATh KPEATUBHOE MBITINICHUE TIPH PEIIEHUHN KU3HECHHBIX MPOOIIEM.

ba3zoevie uccnedosamenvckue oeiicmeusn:

— BJIQJIETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMH U METOJaMU (hM3HUUECKON HAyKH;
— BJIQJIETh HABBIKAMU Y4€OHO-UCCIIENOBATEILCKON M MPOEKTHOM ACATENBHOCTA B 007acTH (DM3HKU; CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY IIOMCKY METOJIOB pEIICHUsS 3aaad (U3UYECKOTO COACPKaHMs, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHMS,
— BJIQJICTh BUJAMU JEATEIHLHOCTH TI0 MOTYYEHHUIO HOBOTO 3HAHMSI, €T0 MHTEPIPETAINH, PEOOPa30BAHIIO U TPUMEHEHHUIO
B Pa3UYHBIX YUYEOHBIX CUTYAIHIX, B TOM YHCIIE TIPU CO3/IaHUN YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;
— BBISIBIISATh MPUYHUHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3aJlauy, BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HaXOAUTh
apryMEHTBI JUIS IOKa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh TapaMETPhl K KPUTCPUH PEIICHMS;
— aHaJM3MPOBATh TOJYYCHHBIE B XOJIC PCIICHUS 3aJaddl PE3yNbTaThl, KPUTHUYECKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSIX;
— CTaBUTHh U (HOPMYJTUPOBATH COOCTBEHHBIC 3aJa4ll B OOpa30BaTEIHHOM ACSATEIBHOCTH, B TOM YHCIIC TMPU W3YYECHUU
busuKy;
— J1aBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIHN OITBIT;
— YMETb MEPEHOCUTH 3HAHUS 10 PU3HUKE B IPAKTUUYECKYIO 00JIACTh KU3HEIEATEIbHOCTH;
— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;



— BBIJBUTaTh HOBBIE WJEW, MpEIaraTb OPUTHMHAIBHBIE MOJIXOAbl W PELIEHHUS; CTaBUTh MPOOJIEMbl W 3aJauH,
JOMYCKAIOUMe albTEePHATUBHBIE PEILICHHUS.
Paboma c ungpopmauei:

— BJaJETh HaBbIKAMU TMOJy4YeHUs: uHoOpManuu (U3NYECKOTO COJACpPXKAHUS W3 MCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3AIMI0 U MHTEPIpEeTalnio HHGOpMAIMU Pa3IudyHbIX BUJIOB U
dbopMm mpeACcTaBICHMS;
— OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIUY;
— HCIOJb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMM B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OpPraHU3allMOHHBIX 3aJa4y C COOJIOJACHHEM TpPeOOBaHUN SPrOHOMHMKHM, TEXHHUKH O€30MaCHOCTH,
TUTUMEHBI, pecypcocOepeKeHUs, IPABOBBIX U ATUUECKUX HOPM, HOpM MH(POPMALIMOHHON O€30MacHOCTH;
— CO3[1aBaTh TEKCTHl (PU3UUYECKOr0 COAEPkKAHUS B Pa3IMYHBIX (opMaTax ¢ y4€TOM Ha3HauyeHUs MH(GOPMALIMH U LEIEBOU
ayJIMTOPHUH, BBIOMPAsI ONTUMAIbHYIO (DOPMY MPEACTABICHUS U BU3yAIH3aLUU.
YHuBepcajibHble KOMMYHHUKATHBHBIC 1CHCTBUS

Oobwenue:
— OCYILECTBIIATh OOIIEHUE HAa YpOKaxX (PU3UKHU U BO BHEYPOUHOU 1€ATEIbHOCTH;
— pacro3HaBaTh NPEANOCHIIKH KOHPIMKTHBIX CUTYaIMil U CMSIT4aTh KOH(DIMKTHL;
— Pa3BEPHYTO U JIOTMUHO U3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmnasn deamenbHocmb (COMPYOHUYECHBO):
— MOHUMATh U UCIOJIB30BaTh MPEUMYILECTBa KOMAaHAHON U UHIUBUIYaIbHON padOTHI;
— BBIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JACHCTBUI C yUETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)IOro 4jeHa
KOJUIEKTHBA;
— IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH AEHCTBHA MO €€ NOCTHKEHHIO:
COCTaBJIAITh IUIAH JEHCTBUM, pacnpenensaTh poju ¢ Y4ETOM MHEHUH YYaCTHHKOB, OOCYXJaTh Pe3yJbTaThl COBMECTHOU
paboTHI;
— OIICHMBATh KAayeCTBO CBOETr0 BKJIaJa M KaXJIOT0 YYaCTHMKAa KOMaHAbl B OOLIMH pe3yibTaT MO pa3paboTaHHBIM
KPUTEPUSIM;
— npeJiaratb HOBbIE MPOEKTHI, OLEHUBATh UJIEU C MTO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;



— OCYLUECTBJIATh IO3UTUBHOE CTPATErMYECKOE NOBEACHUE B PA3JIMYHBIX CUTYyalUsAX, HPOSABISATH TBOPYECTBO H
BOOOpaxxeHue, ObITh MHUITUATUBHBIM.
YHuBepcajbHbIe pery/JsiTUBHbIE 1eiiCTBUS
Camoopzanuzayus:
— CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATENLHOCTh B 00OJACTH (PU3MKM U aCTPOHOMHH, BBISBISATH
po6JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;
— CAMOCTOSITEIBHO COCTABJIAThH IUIAH PEIICHMS PACYETHBIX M KAYECTBEHHBIX 3a/lay, MJIaH BBINOJHEHUS MPAaKTUYECKOU
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U NPEANOUTEHUH;
— J1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
— pacuIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHUN;
— JIeTIaTh OCO3HAHHBINA BBIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;
— OLIEHMBATh NPUOOPETEHHBIH OIBIT;
— ¢mocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO DPYIUIIMH B 00JIacTh (DU3MKH, TOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
Camokonmpoinn:
— JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB
LENSIM;
— BJAJCTh HABBIKAMHM TI03HABATEIHHOM pPEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUH U MBICIUTEIIBHBIX
IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMI; MCIOIB30BaTh MPUEMBI PeQIIEKCHH AJIsi OLEHKU CUTYalluH, BHIOOpa BEPHOIO
peuieHus;
— YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS [0 UX CHUKEHUIO;
— MPUHUMATHh MOTUBBI U apTyMEHTHI APYTUX MPU aHAIHU3E PE3yJIbTaTOB JACATEIHHOCTH.
Ipunamue cedsn u opyzux:
— MPUHUMATH ce€0s1, TOHUMAsi CBOM HEIOCTATKHU U IOCTOUHCTBA,
— IPUHUMATh MOTHUBBI U @pTYMEHTBI JPYTUX IIPU aHAIU3€E PE3YyJIbTaTOB EATEIbHOCTH;
— MpU3HaABaTh CBOE MPABO U MPABO JAPYTUX Ha OLIUOKH.
MNPEAMETHBIE PE3YJIBTATDBI



10 kiacc

B npouecce nzyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce yueHUK HAydUTCS:

— JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (HU3UKKA B (POPMUPOBAHWUU COBPEMEHHOW HAYYHOW KApTHUHBI MHpPA, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOMN AEATEIHLHOCTHU JIIOACH;

— YYUTBIBATh TPAHUIIBI MPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MoOJieNiel: MaTepualibHas TOYKa, MHEpIHaIbHAs CUCTEMa
0oTcu€Ta, a0COJIIOTHO TBEPJOE TENO, UACANBHBIN Ta3; MOJACIU CTPOCHHS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIH
AIEKTPUUYECKUN 3aps]l IPU pelieHur (PU3nuecKux 3ajay;

— pacmo3HaBaTh (pu3MUecKue SBJICHUSA (IPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-
KUHETUYECKOM TEOPUH CTPOEHHS BEIIECTBA M JJICKTPOJAWHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJMHEHHOE
JBH)KEHHUE, CBOOOIHOE TMaJICHHUE TeJ, IBIXKCHHUE 110 OKPY>KHOCTH, MHEPIIHS, B3auMoeicTBre T, 1uddy3us, OpOyHOBCKOE
JBI)KCHHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE OoO0bEéMa Tel MPU HarpeBaHUU (OXJIAKICHHH), TEIJIOBOE
paBHOBECHE, HCIAPCHHE, KOHACHCAIMSA, IUIABJICHHUE, KPUCTAUIM3AalUs, KHUIIEHHWE, BIAXXKHOCTh BO3/lyXa, ITOBBIIICHUE
JIABJICHUSA Ta3a MPU €ro Harp€BaHWM B 3aKPBITOM COCYJIE, CBSI3b MEXKY MapaMeTpaMH COCTOSIHHUS Ta3a B M30MPOIECcCax;
AJIEKTpU3AIMA TEJ, B3aMMOJICUCTBUE 3apsA0B, DJIECKTPUYECKas IPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE JECMCTBUS TOKA;

— OMUCHIBATh MEXaHUUECKOE ABMIKEHUE, UCTIONB3Ysl (PM3UUYECKHUE BETUYMHBI: KOOpAUHATA, MYTh, IEPEMEIICHUE, CKOPOCTb,
YCKOpEHUEe, Macca Tena, Cujia, UMIYJIbC Tela, KHHETUUeCKas dHEPrusi, MOTEHIMAIbHAsI HEPrus, MexXxaHuuyeckas padoTa,
MEXaHMUYECKass MOIIHOCTh; MPHU OMHCAHWU TPABUIBHO TPAKTOBAaTh (U3WUYSCKHH CMBICI HCIOJIB3YEMbIX BEIIMYMH, HX
0003HAUCHUS W €IUHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUMHY C APYTUMU BEIHMUYNHAMU,
— ONHUCHIBaTh U3YYEHHBIE TEIUIOBBIC CBOMCTBA TEJI U TEIJIOBBIC SIBIICHMS, UCIIOIL3Ysl (PM3UYECKUE BEJIUYWHBI: JIaBJICHUE
raza, TeMIeparypa, CpeIiHsIsl KUHETUYECKAasl SHEPTUsl XaOTUUECKOTr0 JABMXKEHUSI MOJIEKYJI, CPEAHEKBAPATUUHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSST dHEprusi, padoTa ra3a, Kod(PQPUIMEHT IMOJE3HOTO EHCTBUSI TEIIOBOTO
JIBUTATEJISI; TIPU OTMHMCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HMCTOJIB3YEMbIX BEIIMYWH, MX O0003HAUCHUS U
CIMHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJTUYUHY C APYTUMH BEIHYUHAM;

— OIUCHIBaTh M3YYECHHBIC AJIEKTPUUECKHUE CBOMCTBA BEIIECTBA, YJICKTPUUYECKUE SBJICHUS (IPOIECCHl) U AIEKTPUUECKYIO
MPOBOJAMMOCTE PA3JIMUHBIX CPEA, HCHOJIb3YS (PU3MUECKHE BEIMYMHBI:JICKTPUUCCKUN 3apsjl, DJIEKTPUUECKOE TIOJIe,
HaNpspDKEHHOCTD  TMOJIA, MNOTEHLHAN, Pa3HOCTh IMOTEHUUAJIOB, CUJIA TOKA, SJIEKTPUUYECKOE HANPSIKEHUE, BJIEKTPUUYECKOE



conpotuienue, /C, paboTa Toka; Mpy OMUCAHUH MPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICI UCTIOJIb3YEMbIX BEITUYHH,
ux O0O0O3HAUCHHMS W EIWHUIBL, yKa3biBaTh (DOPMYJIbI, CBS3BIBAIOLIUE JaHHYIO (DU3UUECKYI0 BEIUYUHY C JIPYTHMH

BCINMYHUHAaMU,
— AHAJIM3UPOBATb ¢)H3I/I‘ICCKI/I€ IMPOHCCChI U ABJICHUSA, UCIIOJIB3YS (1)I/I3I/I‘ICCKI/IC 3dKOHBI U IIPUHOMUIIBI: 3dKOH BCCMHUPHOI'O
TATOTCHUA, |, Il u Il 3akonbI HLIOTOHa, 3daKOH COXpPaHCHHUA MEXaHMYECKOU OHCPIrUHr, 3aKOH COXPAHCHUA HMIIYJIbCA,

MPUHITUI CYTEPIIO3UIMHA CHJI, TIPUHITUI PABHOMPABHS WHEPIHUAIBHBIX CHCTEM OTCYETA; MOJICKYJISIPHO-KHHETHUCCKYIO
TEOPHIO CTPOSHUS BEIIECTBA, TA30BhIE 3aKOHBI, CBSA3b CPEIHEH KMHETUYCCKON DHEPTUU TEIUIOBOTO JIBIKCHUS MOJIEKYI C
abCOJIIOTHOM TeMIlepaTypoi, IEPBBIM 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAaHEHUS JIEKTPUUECKOro 3apsija, 3akoH KyroHna,
3akoH OMa, 3aKOHBI TOCIIE0BATEILHOTO U ApaAJIJIEIbBHOTO COSIMHEHUS MPOBOJHUKOB, 3aK0H JIkoyns—IJlenna; npu sTom
pasznuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro MaTEMaTHYECKOE BBIpAKCHHE W YCIOBHUS (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIE TPHUHITUIBI JCUCTBHS MAIINH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iHyaTh YCIOBHS HX
0€30MacHOr0 UCIOIL30BaHUSI B TIOBCETHEBHOMN KU3HH,

— BBIMIOJIHATH JKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUYECKHUX SIBICHUW M TMPOIECCOB C HCIOIb30BAHUEM IMPSMBIX U
KOCBEHHBIX M3MEPEHUM: MPHU ATOM (OPMYIHPOBATH MPOOJIEeMy/3amady W THUIIOTE3y y4eOHOTO DKCIIEPUMEHTa; COOMpaTh
YCTaHOBKY M3 TIPEIIOKEHHOTO 000PYI0BaHHUS; IPOBOAMTH OIBIT i (JOPMYITUPOBATH BEIBOIBL

— OCYIIECTBIISATh MPSMbIC W KOCBEHHBIE M3MEPCHUS (PU3NYCCKUX BEIIMYWH; MPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO
U3MEPEHUS U HUCII0Ih30BATh U3BECTHBIE METO bl OIICHKU MOTPEITHOCTEH U3MEPEHHUI;

— WCCJENOBATh 3aBUCHUMOCTH MEXIY (DU3NYECKUMH BEIMYMHAMH C WCIOJIB30BAHUEM TMPSIMBIX HW3MEPEHHM: MPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, GUKCHPOBATH PE3YNIHTATHI MMOTYICHHON 3aBUCUMOCTH (DH3NYCCKUX BEJTUYHMH B BUJIE TAOJINII U
rpaduKoB, JIeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHHUS,

— co0Omro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH UCCIIEIOBAHUN B paMKaX Y4eOHOTO IKCIIEPUMEHTA, y4eOHO-
UCCJIEIOBATENICKOW U TMPOEKTHOM JESITEIIbHOCTH C HWCIOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOMCTB M JIaOOpaTOPHOTO
00opyI0BaHUS;

— pemrath pacu€THHIC 3a/1aUd C SIBHO 3aJaHHOW (PU3MYECKON MOJEIBIO, UCTIONIB3Ys (DM3NUYECKHE 3aKOHBI U TIPUHIIMITBL; Ha
OCHOBE aHallM3a YCIOBHUS 3aJauyd BBIOMPATH (U3HUECKYI0 MOJENb, BBIACIATH (U3NYECKHE BEIUYUHBI U (POPMYIIHI,



HEOOXOUMBbIe JJisi €€ pelIeHUs, MPOBOAUTH PAcu€Thl M OIICHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUCHHS (PU3MUECKOMN
BEJINYMHBIL;

— pemaTrh Ka4eCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKH HEIPOTUBOPEYMBYIO LIEMOYKY PACCYKIEHUM C ONOPOM Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHMUS;

— HCIOJIb30BaTh INPU PELIEHUWH YYE€OHBIX 3a7ad COBPEMEHHblE HH(OPMALMOHHBIE TEXHOJOTUMU JUIs IIOMCKa,
CTPYKTYpUPOBAHUSA, UHTEPIPETALIMA U TPEICTABICHUS Y4eOHOW M Hay4HO-TIOMYJSPHOW HMH(OpMAIMH, TOTy4YEHHOU H3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATh NOJYy4aeMYI0 HH(POpMaLHUIO;

— MPUBOJUTH IPUMEPHI BKJIa1a POCCUUCKUX U 3apyO0eKHbBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE MPOLIECCOB
OKpY’KaroILlero Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

— HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (pU3MKE B IMOBCEIHEBHOM >KM3HM ISl OoOecredeHuss O€30MacHOCTH NpHU
oOpanieHu c nOpuOOpaMM M TEXHUYECKHMMH YCTPOMCTBAaMH, JJII COXPAHEHHs] 370pOBbS M COONIOACHUS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKAIOLIEH CpelIe;

— paboTtaTh B IpyNIE C BBHIMOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh PadOTy IPYMIbI, PALUOHAIBHO
pacnpenensaTb 00s3aHHOCTU M IIAHUPOBATh JEATEIbHOCTh B HECTaHIAPTHBIX CUTYallUsX, aIeKBaTHO OLIEHHWBATH BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIIEHHE pACCMAaTPUBAEMOM TPOOIEMBI.

11 kaace

B nporecce nzydenuns kypcea pusuku 6a3oBoro ypoBHs B 11 kiacce yueHUK HAYUUTCS:

— JIEMOHCTPUPOBATh HA MPUMEpPAX POJb U MECTO (M3UKKA B (OPMUPOBAHUU COBPEMEHHOW HAYYHOW KApTHUHBI MHpPA, B
Pa3BUTHUU COBPEMEHHOW TEXHUKM M TEXHOJIOTHM, B IPAKTUYECKOW ICATEIBHOCTH JIIOJIEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

— YYHUTBIBaTh TPAHUIBI MPUMEHEHUS M3YyUYEHHBIX (PU3NYECKUX MOJEIIEH: TOUCUHBIM SJECKTPUUYCCKUN 3apsll, JIyd CBETa,
TOYEUYHBIN UCTOYHUK CBETA, siIEpHAsI MOJIENIb aTOMa, HyKJIOHHAsI MOJIEJThb aTOMHOTO SI/Ipa TIPH pelieHuu (PU3NYECKUX 3a]1ay;
— pacrno3HaBath (pu3udecKkue sBICHUS (TIPOIECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMHUKU M KBAHTOBOM
(bU3UKK: B3aUMO/JICHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAS! MHIYKIIUS, JEHCTBUE MAarHUTHOTO TOJIsl Ha MPOBOJIHUK C TOKOM U
JBIDKYIIMICS 3apsijl, 3JEKTPOMAarHUTHbIE KOJeOaHMs U BOJIHBI, MPSMOJMHENHOE pACIpOCTPAHEHHE CBETa, OTpPa)KEHUE,
npenomiieHue, uHTepdepeHus, TuGpakus U TOJASpHU3aALMUs CBETa, AUCIEpPCHs CBeTa; (POTOANIEKTpUUecKHuil 3¢ ekt



(poroaddexrt), cBeTOBOE AaBleHHWE, BO3HUKHOBEHHME JIMHEHYATOTO CIEKTpa aroMa BOAOPOJAA, €CTECTBEHHAs W
MCKYCCTBEHHAS PaJIMOAKTUBHOCTH;

— OIKCHIBATh U3YUYCHHBIC CBOWMCTBA BEIIECTBA (PJIEKTPUUECKUE, MATHUTHBIC, ONTUYECKUE U BJICKTPOMArHUTHBIC SBJICHUS
(mponecchl), UCMOJNIb3YsST (PU3NYECKHE BEJIMYMHBL: JJIEKTPUYECKHM 3apsiji, cuja TOKa, SJEKTPUYECKOE HamNpsKEeHUE,
AIEKTPUUECKOE CONMPOTUBICHUE, Pa3HOCTh MoTeHImano, J/1C, paboTa Toka, UHIYKIMSA MAarHUTHOTO TOJIsA, criia AmIepa,
cuna JlopeHiia, ”HAYKTUBHOCTh KaTYIIKH, SHEPTHUSI JIEKTPUUECKOTO U MAarHUTHOTO TMOJIEH, IEPUOJ U 4acTOTa KOJeOaHuil B
K0JIe0aTeIbHOM KOHTYpE, 3apsJ W CHJIa TOKa B MPOLECCE TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KOJeOaHHM, (POKyCHOE
paccTosTHUE W ONTHYECKas Cuja JIMH3bI, MPU ONMUCAHWU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICT HCIOIB3YEMBbIX
BEJIMYMH, UX 0003HAUCHUS U €IUHUIIBI; YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BETUYUHY C JAPYTUMHU
BEJINYNHAMU;

— OIKUCHIBaTh W3YYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHl, HCHOJNb3YS (PU3UYECKUE BEJIUYMHBI. CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U YacTOTa CBETA, PHEPTUS] U UMITYJIbC (POTOHA, MEPUOJ MOIypaciiajaa, SHEPrus
CBSI3M ATOMHBIX SIJIEP; NPU OMUCAHWU TMPABWIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH, HUX
0003HaUCHUS U €AMHUIIBI;, YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3NUECKYIO BETUUYHHY C IPYTUMH BEJIMYMHAMM,
BBIYUCIISITh 3HAUEHUE (DU3UUECKON BETUUYNHBI,

— aHAIM3UpOBaTh (U3MYECKUE TMPOLECCHl M SBJICHUS, HCIOJb3YsS (U3UYECKHE 3aKOHBI M TPUHLMUIBL 3aKOH
AJIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH MPSIMOJMHEHHOTO PacHpOCTpAHEHUs CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa; ypaBHeHHE OuHIITeNWHa mia ¢otodddexra, 3aKOH COXpAHEHUS IHEPTUHU, 3aKOH COXpPaHEHUs
MMITYJIbCa, 3aKOH COXPAHEHHUs JIEKTPUUYECKOTO 3apsjia, 3aKOH COXPaHEHHs MacCOBOIO YHMCIIA, MOCTynaThl bopa, 3akoH
PAAMOAKTUBHOIO pacrnaja; mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BbIPAXKEHHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

— OMpENENATh HAIIPaBJIECHUE BEKTOPA UHIYKIIMM MAarHUTHOTO MOJIsl TPOBOJAHUKA C TOKOM, CHIIbl AMmepa u cuiibl Jlopenia;
— CTPOUTH M OMUCHIBATH N300paKEHHE, CO3/]TaBAEMOE TIIOCKUM 3€PKaJIOM, TOHKOW JIMH301;

— BBITIOJTHATH JKCIEPUMEHTHI TIO WCCICAOBAHUIO (PU3MUYECKUX SIBICHWU M TPOIECCOB C HCIIOJIB30BAHUEM TMPSMBIX U
KOCBEHHBIX M3MEPEHHI: MpU 3TOM (PopMyIupoBaTh MpoodsiemMy/3agadyy UM THIOTE3Y Y4eOHOTO SKCIEPUMEHTa; cOOUpath
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYy10BaHUS; TPOBOAUTH OIBIT U (POPMYJIUPOBATH BHIBOBL;



— OCYIIECTBJIATh NPSIMbIE U KOCBCHHBIC U3MEpPEHUsS (DM3MYCCKHX BEIIMYUH; IIPH 3TOM BBIOMpATh ONTHMAIBHBIA CITOCOO
WU3MEPCHHS M UCIIOJIb30BaTh U3BECTHBIC METOJIbI OIIEHKH MOTPEITHOCTEH N3MEPEHUIA;

— WCCIICIOBATh 3aBUCHMOCTH (DH3UYECKHMX BEIIMYUH C MCIIOIH30BAaHUEM MPSIMBIX U3MEPEHUI: IMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI IOJYUYEHHON 3aBHCHMMOCTH (DPM3HMYECKMX BCIMYUH B BUAC TAOIUI[ U TpadUKOB,
JICJIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHMS,

— co0JIFO/1aTh MpaBmiia 0€30MMacCHOTO TPYyAa HPHU MPOBEACHUN HCCIICIOBAHUN B paMKax y4eOHOr0 SKCIEPUMEHTa, ydeOHO-
UCCIICIOBATEIILCKON M IMPOCKTHOW JCATEILHOCTH C HCIOJb30BAHUEM HW3MEPHUTEIILHBIX YCTPOWCTB M J1a00OpaTOPHOTO
000pyT0BaHUS,

— pemIaTth pacu€THHIC 3a/1aUd C SBHO 3aJaHHOM (PM3HMYECKON MOJECIIBIO, UCIIOJIB3Ys (DM3NUCCKHE 3aKOHBI U IPHUHIIMIIBL; Ha
OCHOBC aHaliM3a YCJIOBHS 3aJa4yd BBIOMPATh (PU3MYCCKYIO MOJCHb, BBIACIATH (PU3MYCCKUEC BEIMYMHBI M (POPMYIIBI,
HEOOXOUMBIC JIJIs €€ pEIICHUs, MPOBOJIUTH PAcUEThl M OICHUBATH PCATBHOCTH IOJYYCHHOTO 3HAYCHUS (DU3MUYCCKOM
BEJIUYMHBL;

— pelaTh KayeCTBCHHBIC 3aJa4M: BHICTPAWBaTh JIOTHYECKH HEIPOTHBOPCUYMBYIO IIEIIOYKY PACCYXKIACHUH C ONOpOi Ha
U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUC SIBJICHUS;

— WCIOJIb30BaTh TPH PEIICHUH YYeOHBIX 3a7ad COBpEMEHHBbIC HWH(GOPMAIMOHHBIE TEXHOJOTHUU JIJIS TIOMCKA,
CTPYKTYpHUPOBAHHUS, UHTEPIPETAIIMA U TPEACTABICHHUS Y4eOHOW M HaydHO-TIOMYJISPHOW HH(OpMAIMH, TOJYyUYSHHOH H3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUCCKH aHAITM3UPOBATH MOJy4acMy0 HH(POPMAIIHIO;

— OOBSACHATH MPUHIIMIBI ACHCTBUS MAIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3andaTh YCIOBHUS UX OC30IACHOTO
UCIIOJIb30BaHUS B ITIOBCEIHCBHOM JKH3HU;

— NPHUBOJIUTH MPUMEPHI BKJIaJa POCCHHCKUX W 3apyOCIKHBIX YUYEHBIX-(DM3MKOB B Pa3BUTHE HAYKH, B OOBSICHCHHE
IIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

— HCHOJIb30BaTh TCOPCTUYECCKUE 3HAHHUSA 1O (PU3HMKE B IOBCEIHEBHOM »XU3HHM I oOecreueHus Oe30IacCHOCTH IIPH
oOpalieHuu ¢ NpuOOpaMH M TEXHHYSCKUMH YCTPOWCTBAMH, JUIS COXPAHCHHS 3J0POBBS M COOJIFOJICHUS HOPM
9KOJIOTHYECKOTO ITOBECHHUSI B OKPYIKAIOIIEH cpejie;

— paboTaTh B IPYMIE C BBIMOJIHCHUEM Pa3HYHBIX COIMAIBHBIX POJICH, IIaHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO
pacrpeaeniaTh 00S3aHHOCTH M ILUIAHUPOBATh JEATECIbHOCTh B HECTAHJAPTHBIX CHUTYallMSX, aJeKBATHO OICHHUBATH BKJIAJl
Ka)KJI0T0 U3 YYaCTHUKOB TPYIIIHI B PEIICHHE PacCCMaTPUBAEMOU MTPOOIICMBI.



COJIEP)KAHUE YYEFHOI'O ITIPEIMETA «®U3UKA» (BA3OBbII YPOBEHbD)

10 kiace
PA3JIEJI 1. ®u3nka UM MeTOAbI HAYYHOI'O IO3HAHMS.
dusnka — Hayka o npupone. Hayunsle MeToAbl NMO3HAHMS OKpPYKArOLIEro Mupa. Poiib 3KcnepuMeHTa W TEOpUH B

mpoliecce MO3HAHUS PUPOJIbI. DKCTIEPUMEHT B (PU3HUKeE.

MonenupoBanue (u3nuecKux sBIeHUN U mpoueccoB. Hayunsie rumore3sl. dusznueckue 3aKOHBI U TeOpHUU. ['paHUIIBI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUS.

Ponb u mecto ¢uszuku B popMUpOBaHMU COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B IPAKTUUYECKOMN NESITEILHOCTHU JIIOCH.
Jemoncmpayuu

1. AmanoroBsie ¥ HIU(PPOBLIE U3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

PA3JIEJI 2. MexaHuka.

Tema 1. Kunemamuxka

Mexannueckoe JBHKEeHHE. (OTHOCHTEIBHOCTh MeEXaHuueckoro naBmxeHus. Cucrema orcuéra. Tpaekropus.
[Iepemelienue, CKOPOCTh (CpeIHsISt CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MaTEpUaIbHON TOUKHU, UX MPOCKIUU Ha
ocHU cuCcTeEMBI KoopauHaT. CII0KEHUE NTEPEMENICHHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIUHEWHOE JIBIKeHUE. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
MyTH U TIEpEMEILICHUs] MaTepUATLHON TOUYKH OT BPEMEHH.

CBoboaHOE najeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeitHoe nBuxeHue. J[BHKEHUE MATEPUAIBHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO.
VYrioBas cKoOpocThb, JMHEWHass ckopocTh. Ilepwonm u yactora oOpamieHus. lLleHTpocTpeMHUTENbHOE YCKOPEHHE.
Texnuueckue ycmpoiicmea u npakmuueckoe npuMeHeHue: CUUIOMETpP, IBW)KEHUE CHApsIOB, LIEMHBIE U PEMEHHBIE
nepeaayu.
Hemoncmpayuu

1. Moaenb cucteMbl OTCUYETA, MILTIOCTPALM KHHEMATUYECKUX XapaKTEPUCTHUK JBUKECHHUS.

2. [Ipeobpa3zoBanue NBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

3. [Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

4. HabGmroienne qBUKEHUS Teaa, OPOIIEHHOTO 0T YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



5. 3mepenne yckopeHus CBOOOTHOTO TaICHHUS.
6. HanpasieHnue cKOpoCTH MIPU ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nadopamoprwie padomul
1. I3yueHue HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONIPEIEIICHUS] MTHOBEHHON CKOPOCTH.
2. HccnenoBaHne COOTHOLIEHUS MEXIAY IyTSAMH, NPOWJICHHBIMH TEJIOM 3a IOCJIEIOBATENbHBIE PABHBIE MPOMEKYTKH
BPEMEHHU NPU PABHOYCKOPEHHOM JIBUKEHUM C HAYAJIBHOM CKOPOCTBIO, PABHOM HYJIIO.
3. M3yueHue nBM>KEHUS IAPUKA B BI3KOM KUJIKOCTH.
4. VI3yueHue IBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipunnun otHOcuTenpbHOCTH | anmmiies. [lepBeiil 3akoH HeroToHa. MlHEpLManbHbie CUCTEMBI OTCUETA.
Macca tema. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3akoH HbroTOHA 1711 MaTepUalbHOM TOYKHM. TpeTHil 3aKOH
HproToHa a1t MaTepranbHBIX TOYEK.
3akoH BceMupHOTO TsAroteHus. Cuna tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buabl TpeHus (Mokosi, CKoibxeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs] CKOJIBKEHUS U CHJIa
Tpenus nokosi. Koadumuent tpenus. Cuna CONpoTUBIICHUS MIPU ABUKEHHUH Teja B )KUIKOCTH WJIU Ta3e.
[TocTynaTenpHOE U BpallaTelbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.
MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [1neqo cumnel. YcnoBus paBHOBECHs TBEPIOIO Tea.
Texnuueckue ycmpoiicmeéa u npaKkmuuyeckoe npumMeHeHue: TONUIHUKYU, IBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpanuu
1. SIBnenue unepuuu.
2. CpaBHEHHUE MacC B3aMMOJEHCTBYIOIINX TEJL.
3. Bropoii 3akon HeroToHa.
4. I3mepeHue cui
5. CnoxeHue cui.
6. 3aBUCUMOCTB CHJIbI YIIPYTOCTH OT Jedopmaluu.
7. HeBecomocTb. Bec Tena npu yCKOPEHHOM MOABEME U TAJICHUU.



8. CpaBHEHME CUII TPEHUS MTOKOS, KAUYEHUS U CKOJIbKEHUS.

9. YcnoBus paBHOBeECHs TBEPIOTO Teya. BUabl paBHOBECHSI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul

1. U3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U PE3UHOBOM 00paslie, OT UX AeOpMAaIIHH.

3. UccnenoBanue yCcaoBH paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aKoHnbl COXpAHEHUA 6 MEXAHUKE

WNmiynbe MatepuanbHOM TOYKHM (Tesia), CUCTEMbl MaTEepPHAbHBIX TOYEK. MMIylbec CUIbI U U3MEHEHHE UMITyJIbca Tela.
3aKOH COXpaHEHUsI UMITYJIbca. PeakTHBHOE JBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3MEHEHUH KHHETUYECKON SHEPTUu.

[ToTennmanbHas sueprus. [loTeHuumanbHas sHeprus ynpyro aeopMUpOBaHHOM NMpyXuHbL. [loTeHIManbHas sHeprus Tena
BOJIM3M MMOBEPXHOCTH 3EMIIH.

[ToTeHmanpHbie W HEMOTEHIMAIbHBIE CHIBL. CBsi3b pabOThl HEMOTEHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHHYECKOU
SHEPIUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.

VYrpyrue U HEynpyrue CTOJIKHOBEHHSA. TEeXHHYECKHE YCTPOWCTBA W MPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jemoncmpayuu

1. 3aKOH coxXpaHEHHUSI UMITYJIbCA.

2. PeakTBHOE NBUKECHHUE.

3. [lepexoa NOTEHIIMATILHON YHEPTUU B KUHETUYECKYIO M OOPaTHO.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul

1. 3yuenue aGCOMOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue CBsI3u pabOTHI CHIIBI ¢ U3BMEHEHHUEM MEXaHWYECKOW DHEPTUU Tella Ha MPUMEPE PaCcTsHKEHUST PE3HHOBOTO
KIyTa.

PA3JIEJI 3. MoJaekiasipHasi pu3uKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu



OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OINBITHOE O0OCHOBaHHME. BpOyYHOBCKOE JBHXKEHUE.
Jubdysus. Xapakrep ABHKCHUS M B3aUMOJJICHCTBHUS YaCTHUIl BENIeCTBA. MOJIeIN CTPOCHHS Ta30B, )KUAKOCTEH W TBEPIBIX
TeNl U OOBSICHEHHE CBOMCTB BEIlIECTBA HAa OCHOBE ATUX Mozesieil. Macca u pa3mepbl Mosiekyd. KonudecTBo BellecTBa.
[TocTosiHHass ABoraapo.
TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHOKMHETUYECKON TEOPUU HICAIBHOTO raza. AOCOIIOTHAs
TeMIlepaTypa Kak Mepa CpEIHEM KWHETMYECKOM SHEPruM TEIUIOBOrO JBWXKEHMS dacTtull rasa. [llkama rtemmeparyp
KenbBuHa. ['a30BbIe 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeiipona. 3akoH JlaneroHa. M3omnponecchl B HACAIBHOM rase
C TIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpencTaBlieHUE H3OMPOIECCOB: HM30TEpMa, M30X0pa, H300apa.
Texnuueckue ycmpoiicmea u npakmuyieckoe npumMeHeHue: TepMOMETp, bapomeTp.
Hemoncmpauuu

1. OnbITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA, (poTOrpaduy MOJIEKYJ OPTaHUYECKUX COCAUHEHUM.
2. OnbiTel 10 AUGGY3UN KUIKOCTEN U Ta30B.

3. Mojens OpOyHOBCKOTO JBHKCHHUS.
4. Mopens onbita IlITepHa.
5. OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3AaUMOJCUCTBUS.
6. Moaens, HIroCTpUpyoas Npupoay JaBJICHUS ra3a Ha CTEHKU COCYAa.
7. OnbITHI, WLTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UACATBHOTO Ta3a, U30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul

1. Onpenenenrie Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUI 00bEMa KOMHATHI, JJABJICHUS U TEMITEPATypPhl
BO3/1yXa B HEW.
2. VccnenoBanue 3aBUCUMOCTH MEXAY MMapaMeTPaMU COCTOSIHUSI Pa3pEKEHHOTO Ta3a.

Tema 2. Ocnosvl mepmoouHamuxku
Tepmonunamuueckas cucreMa. BHYTpeHHsIST SHEpTrus TEPMOJMHAMHUYECKOW CHUCTEMBbI M CIOCOOBI €€ W3MEHEHUS.
KonmuuectBo TemnoTel W paboTa. BHYTpeHHsIi SHeprusi OJHOATOMHOTO WJACAJIbHOTO Ta3a. Buael Temsonepenayu:
TEIUIONPOBOHOCTh, KOHBEKLMS, W3JIy4YeHUE. YIellbHas TEIUIOEMKOCTh BemllecTBa. KonM4ecTBO TEIIOTHI NpH
terionepenade. [lonstue o6 agmabatHom mporecce. [lepBriii 3aK0H TepMOIMHAMHKHU. [IpUMEHEHHE MEepBOTO 3aKOHA



TEPMOJUHAMHUKNA K wH3o0mpoleccaMm. ['padpuueckas uHTeprpeTanus paboThl Ta3a. BTopoil 3aKkoH TepMOIWHAMUKH.
HeobpaTtumocTs mporieccoB B npupoje. Temnosie MamuHbl. [[puHIUIBL 1edcTBUS TEIUIOBbIX MamuH. [IpeoOpa3oBaHus
sHeprun B TemioBblXx MammHax. KIIJ[ temmoBoit mammbbl. Iukn Kaprno m ero KIIJ[. Dxonormyeckue mnpoOaeMsl
TEIUIOPHEPTETUKH.

Texnuueckue ycmpoiicmea u npaKmuuecKkoe npumMeHeHue: BUraTejlb BHYTPEHHETO CropaHus, ObITOBOM XOJIOAMIbHUK,
KOHJIUIIMOHED.

Hemoncmpayuu

1. I3MeHeHure BHYTpEHHEN SHEPIUM Tella IPU COBEPLICHUH pabOThI: BbUIET MPOOKH U3 OyTHUIKH MO JEMCTBHEM CHKAaTOrO
BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpALIMS).

2. I3MeHeHre BHYTpEHHEH 3Hepruu (TeMrepaTyphl) Tella Ipy TeIuionepeaaye.

3. OnbIT N0 aguadaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

4. Mopnenu mapoBoil TypOHHBI, ABUTATENI BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JIBUTATES.

Yuenuueckuii 3kcnepumenm, nadopamopuvie pavomeol

1. U3MepeHue yaeapbHON TEMITOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanue W KoHJeHcalus. Mcmapenne u kumneHue. AOCOMIOTHAST M OTHOCUTENbHAS BJIAXXHOCTh BO3yXa.
Hacepiennsiii nap. Y aenbHas TerioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMITEPATyphbl KUTIEHUS OT 1aBJICHUS.

TBépnoe temo. Kpucrtamnmuyeckue u amopdHbie Teiaa. AHU3OTPOINUS CBOWCTB KpUCTAUIOB. JKHAKHE KpPUCTAJUIBI.
CoBpemennble Matepuaibl. [InaBnenue n kpuctamumsanus. Y aenpHas TerioTa miasieHus. CyonuManus.

VYpaBHeHUE TEMI0BOTO OaiaHca.

Texnuueckue ycmpoiicmeéa u NpAKMUYECKOE NPUMEHEHUe: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJOTHUHU
MOJIyYEHHUS] COBPEMEHHBIX MAaTEPHAIIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu

1. CBolicTBa HaChIIIEHHBIX MTAPOB.

2. Kunenue npu MOHWKEHHOM JIaBJICHUM.

3. CriocoObl U3MEPEHUs BIAKHOCTH.

4. HabmroneHue HarpeBaHus U IJIABJICHUS KPUCTANTMYECKOTO BEIECTRA.



5. JleMOHCTpanus KpUCTaIIIOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul

1."3mepenrie OTHOCUTENIBHON BIAXKHOCTH BO3/1yXa.

PA3JIEJI 4. D1eKTPOAMHAMHKA

Tema 1. Inekmpocmamuxa

OnekTpu3anus Ten. OJEKTpUYecKuil 3apsa. JBa BuAa >3JIEKTpUYECKHX 3apAaoB. [IpOBOJHUKH, IHAIEKTPUKUA U
MOJIYTIPOBOJHUKH. 3aKOH COXPAHEHMS IEKTPUUYECKOTO 3apsia.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. ToudeuHbl 3J€KTpUYECKU 3apsi. ODJEKTpHueckoe mosie. HampskEHHOCTH
IEKTpUYECKOro noJiist. [IpuHIMI cynepno3uuuu 3JIEKTPUIECKUX NOJIeH. JIMHUM HaNpsyKEHHOCTH AJIEKTPUYECKOTO MOJIA.
Pabora cun snekrpocrarnyeckoro mnons. Ilorenuman. PasHocte noreHuumanoB. IIpoBoAHUMKM W AMDIEKTPUKU B
AIEKTPOCTATUYECKOM MoJIe. Jludnexkrpuyueckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KOoHIeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPrus 3apsHKEHHOTO KOHAEHCATOpA.
Texnuueckue ycmpoiicmea u npaKkmuueckoe npumeHeHue: >JICKTPOCKOI, dJIEKTPOMETP, IEKTPOCTATUYECKAS 3aLIUTA,
3a3eMJICHUE AIIEKTPONPUOOPOB, KOHJICHCATOP, KOMMMPOBAIBHBIN anmapar, CTpyHHBIN MPUHTED.

Hemoncmpanuu

1. YcTpoicTBO M MPUHLNN IEUCTBUSA DJIEKTPOMETPA.

2. BzaumoaencTBrE HA3JIEKTPU3OBAHHBIX TE.

3. DNEeKTPUYECKOE TMOJIE 3aAPIKEHHBIX TEI.

4. IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

5. DaeKTpocTaThuYeCKast 3aluTa.

6. InaneKkTpuKy B 3JIEKTPOCTATHYECKOM ITOJIE.

7. 3aBHCHUMOCTb 3JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcATopa OT IUIOMAAW IUIACTHH, PACCTOSHUA MEXAY HHUMH U
JUAJIEKTPUYECKON MPOHHUIIAEMOCTH.

8. DHeprus 3apssKeHHOT0 KOHJIEHCaTopa.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomut

1. 3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax



DJIEKTPUYECKUI TOK. Y CJIOBHUS CYIIECTBOBAHUS dJEKTpUuecKoro Toka. Mcrounuku toka. Cuna toka. [locTOSHHBIN TOK.
Hanpsoxenue. 3akon Oma 17151 yyacTka LenH.

DNIEKTPUYECKOE COMPOTHUBIICHHE. Y AEIBbHOE CONMPOTHBJIEHUE BellecTBa. [locnenoBarenbHoe, napamienbHOE, CMENIaHHOE
COEAMHEHHUE MPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akon [xoyns—JIlenna. MomHOCTh 3JIEKTPUYECKOTO TOKA.

OJIC u BHyTpEeHHEE COMPOTUBIICHHE HCTOYHUKA TOKAa. 3akoH Oma i MOJHOM (3aMKHYTOW) 3JIEKTPUYECKON IIeTH.
KopoTtkoe 3ambikanue.

ONEeKTpOHHAs NPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTH CONPOTHBIICHHS METAJUIOB OT TEMIIEpaTyphl.
CBepXIpOBOAUMOCTb.

DNEKTPUYECKHUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass M NpPUMECHAs MPOBOAMMOCTb TMOJYyNPOBOAHMKOB. CBoMCTBa P

N-repexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B PAacTBOpaXx MW paciuiaBax »dJIEKTPOJIUTOB. IJIEKTPOIUTHYECKAS JHUCCOLMAUSA. DJIEKTPOIU3.
DneKTpuuecKuid TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.

Texnuueckue ycmpoiicmeéa u npaKmuyeckoe HNPUMEHEHue: AMIEPMETP, BOJIBTMETP, PEOCTaT, HMCTOYHUKH TOKA,
AJIEKTpOHArpeBaTelibHble MPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyYMHBIM TUOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN ANO/I, TAIbBAHUKA.

Jemoncmpayuu

1. I3MepeHre cuiibl TOKA U HAPSHKEHUS.

2. 3aBHCUMOCTh CONPOTHUBJICHUS MMWIMHAPUYECKUX TMPOBOAHUKOB OT JJIMHBI, IUIOMIAAU TOMEPEYHOTO CEUCHUS U
Marepuaa.

3. CMelIaHHOE COEIMHEHHNE IPOBOIHUKOB.

4. ITpsmoe uzmepenue DJIC. KopoTkoe 3aMblKaHUE TalbBAHUYECKOIO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHMUS.
5. 3aBUCUMOCTbH COMTPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

6. [IpoBOAMMOCTB IJEKTPOJUTOB.

7. IckpoBOM pas3psl U NPOBOJIUMOCTh BO3/yXa.

8. OIHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.



Yuenuueckuii sxcnepumenm, nabopamopnuie padomaol

1. U3yueHne cMemaHHOro COeAMHEHUST PE3UCTOPOB.

2. N3mepenune D/1C ncTOUHMKA TOKA U €70 BHYTPEHHETO COIPOTHUBIICHHUS.

3. HaGnrogenue snekrposusa.

MEXIIPE/IMETHBIE CBA3HU

Nzyuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS ¢ YUETOM COAEPIKATEIBHBIX MEKIPEIMETHBIX
CBA3€H C KypcaMHl MaTeMaTUKU, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nouamus, CeA3AHHbLIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHHUE, HAY4YHbIH (akT,
TUNoTe3a, (pU3nYecKass BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, SKCIEPUMEHT, MOJEIUPOBAHHUE, MOJIENb, U3MEpPEHHE.
Mamemamuka: pellieHue CUCTEMbl YpaBHEHUM; NUHEWHas (QyHKIus, napaboma, rumnepOoiia, ux rpadukud U CBOWCTBA;
TPUTOHOMETPUUECKUE (PYHKIIMU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC; OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO;
BEKTOPBI U UX IPOEKIIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozusa: mMexannyeckoe NBIKEHHE B KUBOW Tpupoje, auddys3us, 0CMOC, TEIJIOOOMEH >KUBBIX OPraHU3MOB (BUIBI
TEIUIONEepeIaun, TEIIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBICHUS B KUBOU MIPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJISIpHAs Macca, TEIJIOBBIC
CBOMCTBa TBEPABIX Te€J, KUIKOCTEH M Tra3oB, AIEKTPHUUECKHE CBOMCTBA METAJJIOB, AJEKTPOJUTHYECKAs JUCCOLIMALIMS,
rajbBaHUKA.

TI'eocpagpusa: Bna>xxHoCcTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUe ABMWKEHUN C HCIOIb30BAaHHMEM MEXAHHU3MOB, Y4YET TPEHHUS B TEXHUKE, MOALIUITHUKH,
UCIOJIb30BAHUE 3aKOHA COXPAHEHMSI UMITYJIbCa B TEXHUKE (pakera, BOAOMET U T. II.), JBUTaTEIb BHYTPEHHETO CrOpaHHUs,
napoBasi TypOWHa, ObITOBOWM XOJOJWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU MOJYyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM
Yyclie HaHOMAaTepUaJOB, U HAHOTEXHOJIOTMH, 3JEKTPOCTATHUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KCEPOKC,
CTPYWHBIN PUHTEP, DIIEKTPOHATPEBATEIbHbBIE TPUOOPHI, DJIEKTPOOCBETUTEHHBIC TPUOOPHI, TAIbBAHUKA.

11 kaace
PA3JIEJI 4. DJ1eKTPOAMHAMMKA
Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA



[ToctostHHBIE MarHuThl. B3anmMoAeHCTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mose. BekTop MarHUTHOM WHAYKIIHM.
[IpyHIMT Cynepno3uIMK MArHUTHBIX MOJICH. JIMHUM MarHMTHOM MHAYKIMU. KapTuHa JIMHUNA MarHUTHOM MHIYKIIUU I10JIS
ITOCTOSTHHBIX MarHUTOB.

MarnutHOe noJsie MPOBOJAHUKA ¢ TOKOM. KapTuHa IMHUN MHAYKIUA MAaTHUTHOTO MOJIS JJIMHHOTO MPSAMOrO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBIEBOTO MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOQysib U HamnpaBiieHHUE. [[BH)KEeHHE 3apsKEHHOM YacTULIBI B OJHOPOJHOM MAarHMTHOM moJje. Pabora
cuibl Jlopenna.

SBneHue BNEKTPOMArHUTHOM MHAYKIuU. IloTok BekTtopa MarHuTHOM wuHAYKIUU. OJC wuHAYKIMH. 3aKOH
JIEKTPOMarHuTHo naaykuuu dapanes.

Buxpesoe anekrpuueckoe nosue. /C MHIyKIMU B IPOBOJHUKE, ABUKYILEMCS ITOCTYNATEIbHO B OJJHOPOIHOM MarHuTHOM
ToJIE.

[IpaBuno Jlenua.

NunykTuBHOCTG. fIBIeHne camouHaykiuu. 3/C caMOMHIyKIHH.

DHEPrust MAarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

Texnuueckue ycmpoiicmea U npaKkmuieckoe npumeHeHue: IOCTOSTHHbIE MarHUTBI, JIEKTPOMAarHUThl, dJIEKTPOABUTATENb,
YCKOPUTEIIN AJIEMEHTAPHBIX YACTUL, THAYKIIUOHHAS [1€Yb.

Hemoncmpayuu

1. OneIT Opcrena.

2. OTKIIOHEHHUE DJIEKTPOHHOIO MMyYKa MAarHUTHBIM TOJIEM.

3. JInHUM MHAYKIIMY MAarHATHOTO TTOJISL.

4. BzaumoeicTBHE IBYX MPOBOJIHUKOB C TOKOM.

5. Cuna Amnepa.

6. [elictBue cunpl JIopeH1a Ha NOHBI DJIEKTPOJIUTA.

7. SIBNEHUE AIIEKTPOMArHUTHOW UHIYKIHAH.

8. IIpaBuiio Jlenua.



9. 3aBucumocth I/1C MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

10. fIBnenne caMOMHIYKIUN.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul

1. I3ydyeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

2. HccnenoBanue NEUCTBUS MTOCTOSSHHOIO MArHUTA HA PAMKY C TOKOM.

3. UccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIAH.

PA3JIEJI 5. KoJsie0aHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBoOomHbie MexaHuueckue KojeOanus. ['apmonumdeckue koneOanusi. [lepmon, yacrora,
ammuTyna v ¢asza koseOanuid. [lpyXuHHBIA MasTHUK. MaremaTMuecKuil MasTHUK. YpaBHEHHE TapMOHMYECKHX
koseOanuii. [IpeBpanienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbubiit KOHTYp. CBOOOHBIEC JIEKTPOMATHUTHBIE KOJIEOAHUSI B UACATHLHOM KOJIeOATeIbHOM KOHTYpe. AHalIorus
MEXIYy MEXaHWYECKUMU U DIIEKTPOMarHUTHbIMH KoJjieOaHusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUs] SHEPTUH B
UJIcaIbHOM KOJICOATEIIbHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KoyieOaHUAX. BBIHYKIEHHble MexaHuueckue kosieOaHus. Pe3onanc. BeiHyXaeHHbIE
AJEKTPOMATrHUTHBIE KOJIEOAHUSI.

[Iepemennsbiii TOk. CHHYCOMAANBHBIN NTEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYJHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBO, Tepemada W MOTPEOICHUE DIIEKTPUUYECKONW JHEPTUU. ODKOJIOTHYECKHUE PUCKU TIpU
IIPOU3BOJICTBE JIEKTPO3HEpruu. KylbTypa UCHOIb30BaHMs 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

Texnuueckue ycmpoiicmeéa U RpPaAKmuuecKkoe HNPpUMEHEeHue: DIEKTPUYECKWNA 3BOHOK, N'€HEpaTop NEPEMEHHOIO TOKa,
JIMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu

1. UccnenoBanue mapaMeTpoB KoeOaTeIbHON CHCTEMBI (TIPYKUHHBIN HIIM MaTEMaTUYECKUA MAsITHUK).

2. HabGmronenue 3aTyxarmonmx KojgeOaHui.

3. UccrnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

4. Habmonenue pe3oHaHca.



5. CB0OOHBIC 3TIEKTPOMArHUTHBIE KOJICOAHMUS.

6. OcunsuiorpaMmsl (3aBUCMMOCTH CHJIBI TOKA U HAIIPSKEHUS! OT BPEMEHH ) JUISl JIEKTPOMArHUTHBIX KOJIEOaHUH.

7. Pe30oHaHC Mpu NOCIe0BAaTENbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M KOHJIEHCATOPA.

8. Mozenp TMHUM IEKTPOIepe1ayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut

1. UccnenoBanue 3aBUCUMOCTY NIEPUO/IA MAJIbIX KOJI€OaHUI rpy3a HA HUTU OT JJIMHBI HUTHU U MacChl Ipy3a.

2. UccnenoBanue NepeMEHHOr0 TOKA B LIETIH U3 MOCIEA0BATENIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 6OJIHbL

Mexanudeckue BOJIHBI, yCJIOBUA pactpocTtpaHeHus. [lepuon. CKopocTs pacpoCTpaHEeHUs U JUIMHA BOJIHBL. [loniepeunsie u
poAoJbHbIE BOJIHBL. HTEepdepenus u nudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3JIy4Y€HUS 3JEKTPOMArHUTHBIX BOJIH. B3auMHuas opuentanusa BektopoB [IE, [1B, v
B DJIEKTPOMAarHUTHON BoJjiHE. CBOMCTBA 3EKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, TOIspU3aIus, JTUudpaKius,
unTepdepenius. CKOpocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ikana 3neKTPOMarHUTHHIX BOJIH. [IpMeHeHne 37IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUSA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

Texnuueckue ycmpoiicmea u npaKkmuyecKkoe npumeHeHue. My3blKaIbHbIE HHCTPYMEHTBI, YJIbTPa3ByKOBasi TUarHOCTHKA
B TEXHUKE U MEAMIIMHE, Pajap, paIuonpuéMHUK, TEIEBU30D, aHTeHHa, TeiaedoH, CBU-nieus.

Hemoncmpanuu

1. O6pa3oBaHue U PACIPOCTPAHEHHE MOMEPEUHBIX U MPOJOIBHBIX BOJIH.

2. KoneOmromieecs Te10 Kak HCTOUYHUK 3BYKa.

3.HabGmonenue oTpakeHus U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

4. Habmonenue natephepeHiny u udpakiny MEXaHMIeCKUX BOJH.

5. 3BYKOBOI pe30HaHC.

6. HabmroieHue cBsi3u TpOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUIMTYI0M M YaCTOTOM KOJIEOAHUH.



7. HWccnemoBaHWe CBOWCTB JJIGKTPOMArHUTHBIX BOJIH: OTpa)XXeHHE, MpEIOMIICHHEe, MOoJspu3anus, Iudpakuus,
uHTephepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonmHENHOE pacnpoCTpaHEHUE CBETa B OAHOpPOAHOW cpeae. Jlyd cBera. ToudeuHsblin
VMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBetTa. [locTpoeHue n3o0paxeHuii B IIIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOJIOTHBIA MOKa3aTenb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpeenpHbIil yroi IOJHOTO BHYTPEHHETO OTPaXKEHUS.

Hucnepcus cseta. CiioxHbI cocTaB 6enoro cera. L{Ber.

Cobupatonie U pacceuBarolive JUH3bL. ToOHKas JMH3a. POKYCHOE pAcCTOSHHUE U ONTHYECKass CHiIa TOHKOW JIMH3BL
[TocTpoenue n3o0paxeHul B COOMPAIOIIUX U pacCEUBAIONIUX JIMH3aX. DopMysia TOHKOW JIMH3BI. YBEIUYEHUE, JaBAEMOE
JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnoas ontuka. Matepdepenims ceera. KorepeHTHbIE UCTOYHUKH. Y CIIOBHS HAOIIOICHHUSI MAKCUMYMOB U MUHHUMYMOB
B MHTEP(PEPEHIIMOHHON KAPTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

HMudpakuus cBera. JudpaknuonHas pemeérka. YcaoBue HAOMIOACHHMS TJIABHBIX MAaKCUMYMOB TMpU TNaJeHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

Texnuueckue ycmpoiicmea u npaKmuuyeckoe HpuUMEHeHue: OYKU, Jyna, QoroanmapaT, NPOEKLUHWOHHBIM ammapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTHKA, TU(PPaKIIMOHHAS pEeIIETKA, TOJISPOUI.

Hemoncmpanuu

1. IIpsimonMHEHOE pacpOCTpaHEeHUE, OTPAKEHUE U MpesioMiieHne cBeTa. ONTHyecKkue npudophl.

2. IlonHoe BHYTpeHHEe oTpaxeHue. Mojienb CBETOBOIA.

3. UccnenoBanue cBOMCTB M300paxkeHu# B TuH3aX. 4. Moiem MUKpPOCKOTa, TeIECKOa.

5. Habmronenue natepdepeHiinm cBera.

6. Habmonenue audpakiiuu cBera.

7. Habmonenue nucnepcuu cBeTa.



8. [losryueHue CrieKkTpa ¢ HOMOUIBIO TPU3MBL.

9. Ilonmyyenue cekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PEHIETKH.

10. HaGmronenre mossipu3aiiiy CBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut

1. I3MepeHne nokasaTess IpeIOMIICHHS CTEKJIA.

2. VccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.

3. HabmroneHue aucnepcuu cBeTa.

PA3JEJI 6. OcHOBBI cIenHAJIbHONH TEOPUU OTHOCHTEJIbHOCTH

['paHnIBl  OPUMEHMMOCTH  KJIACCHMYECKOW  MexaHukW. llocTynarel  cnenuanbHOM — TEOPHUH
WHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTENBHOCTH DWHINTEHHA.
OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU M COKPAILEHUE JJIUHBI.

DHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIBI. DHEPTHUS ITOKOSI.

PA3JAEJI 7. KBanToBasi pusuka.

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBa3u 3Hepruu GOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OTHOCHUTCIIbHOCTH.

OtkpeiTre U uccaenopanue porodpdexra. OnbiTel A. I'. Cronerosa. 3akoHbl poTodPdekra. YpaBHeHHEe DUHIITEHHA IS

dotorpdexra. «KpacHas rpanuna» gportosddexra.
JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.
XHUMHUYECKOE JICUCTBHUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumenenue: porodyneMenT, PoToaaTuuk, CoiHeyHas 0aTapesi, CBETOANO/I.

Hemoncmpayuu

1. ®oTorhPeKT Ha yCTaHOBKE C ITMHKOBOM TUIACTHHOM.
2. UccnenoBanue 3akoHOB BHeMIHETO (poTodddekTa.

3. CBeTonno.

4. ConneyHas O6aTtapes.

Tema 2. Cmpoenue amoma



Mopenb atroma Tomcona. Onwitel Pesepdopaa mo paccessauto a-gactuil. [Inmanerapuas momens atoma. [loctynater bopa.
W3nydenne u nmoriomeHre GOoTOHOB MU NEPEX0Ae aToMa C OJTHOTO YPOBHS dHEPTruu Ha npyroil. Bumasl cnexktpoB. CriekTp
YPOBHEH SHEPTUM aTOMa BOAOPOAA.
BousiHOBBIE cBOMCcTBa yacTull. BonHsl ne bpoiinsa. KopnyckynsspHO-BOJTHOBOM Jyaau3M.
CIOHTaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.
Texnuueckue ycmpoiicmeéa u npakmuyeckoe npumMeHeHue: CUEKTPaIbHbIA aHamu3 (COEKTPOCKOMN), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.
Jemoncmpayuu
1. Mopaens onsiTa Pezepdopa.
2. OnpeneseHue NJIMHBI BOJHBI JIa3epa.
3. HaGnrogeHue JIMHEWYaThIX CIIEKTPOB U3ITyYEHHS.
4. Jlazep.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomai

1. HabmroneHue MMHEHYIATOTO CIIEKTpA.
Tema 3. Amomnoe a0po
DKCINEPUMEHTHI, JOKA3bIBAIOIIUE CJIOXKHOCTh CTpoeHus siapa. OTkpbiTHE paaunoakTUBHOCTH. OmnbiThl Pezepdopna mo
ONPENCJICHUIO COCTaBa paJMOaKTUBHOro wu3iydyeHus. CBoiictBa anb(pa-, OeTa-, ramma-usnydeHus. BiusHue
PaaMOaKTUBHOCTU Ha KHBbIE OPTaHU3MBL.
OTtkpeiTHE TIPOTOHA U HeHWTpoHa. HykimonHas mozens siapa [eiizenbepra—NlBanenko. 3apsn sapa. MaccoBoe 4rCIio siapa.
N3oTomnsl.
Anb(a-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBI OeTa-pacnan. ['amMmMa-usiydenue. 3aKOH PaAMOAKTUBHOTO pacraja.
DHeprus CBSA3M HYKJIOHOB B siipe. SAnepubie cuibl. JledhexT maccer sapa.
S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
Anepubrit peakrop. Tepmosinepubiit cuuTes. [Ipo6ieMbl U MEPCIEKTUBHI SIACPHON YHEPTETUKH. JKOJOTUUYECKHUE ACTICKTHI
SAIEPHOU YHEPIETUKMU.
DieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeToap! HAOJTFOACHHS ¥ PETUCTPAIIMH SJIEMEHTAPHBIX YaCTHII.



®dyHIaMeHTaIbHbIE B3AUMOJIEUCTBUS. ENMHCTBO (PU3NUYECKON KapTUHBI MUPA.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: N03UMETp, Kamepa BuibCcoHa, sIEpHBIN PEaKTOp, aTOMHAL
oomoOa.
Jemoncmpayuu
1. CuéTynK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul
1. UccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).
PA3JAEJI 8. D1eMeHTBI ACTPOHOMHUM U ACTPOPU3NKH
Otansl pa3BUTHS acTpoHOMHUH. [IpHKIagHOE M1 MUPOBO33PEHUECKOE 3HAUEHUE AaCTPOHOMMUH.
Bun 3Bé3nH0r0 Heba. Co3Be3us, sipKue 3BE3/bl, IUIAHETHI, UX BUAMMOE JIBUKEHUE.
CosiHeuHas cucrema.
Comaue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoJsiHIIA W 3BE3M. 3BE3ABI, UX OCHOBHBIC XapaKTEPHUCTHUKHU.
JunarpaMmmMa «CHEKTpPajbHbIA KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCIEA0BATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE3J IJIaBHOW IMOCIEAOBaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbBIE MPEICTABICHHS O
MPOUCXOXKIACHUU U BOMOIMHA COMHIA U 3BE3/1. DTambl )KU3HU 3BE3I.
Muneunsiii [Tyte — namia ["anmaktuka. [lonoxenune n nuxenne Coinnina B ['anmaktuke. Tunel ranaktuk. Paguoranaktuku u
KBa3apbl. YEpHBIE IBIPHI B SAPAX ralaKTUK.
Bcenennas. Pacmupenne Bceenennoit. 3akon Xa06sa. PasOeranme ranaktuk. Teopus bonbpmioro B3peiBa. PenmukroBoe
W3JIy4YCHHUE.
Macmrabnas crpyktypa Beenennoit. Metaranakruka.
Hepeménnple mpobsieMbl aCTPOHOMUM.
Yuenuuecxkue naonrooenusn
1. HaGmtonennst HEBOOPYKEHHBIM TJIa30M C MCTIOIB30BAHIEM KOMITBIOTEPHBIX MPUIIOKESHUIM JIJIST OTIPEICTICHUS TTOJI0KEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31uss CeBEpHOTO MOMYMIAPUs U IPKUE 3BE3BI.
2. Habmonenus B teneckon Jlynsl, manet, Miaeuynoro I[lyTu.
OBOBHIAIOIEE TIOBTOPEHHUE



Ponb ¢u3uku u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHMYECKOW, COIMAIbHON U ATHYECKOU cepax AesTenbHOCTH
YeJI0oBeKa; poJib M1 MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHUpa; Pojb (PU3HMUECKON TEOpuHu B
¢bopMUpOBaHUN TPEACTABICHUN O (PHUINYECKOM KapTHHE MHUpPA, MECTO (PU3MYECKONW KapTUHBI MUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX IIPEACTABICHUN O IIPUPO/IE.

MEKITIPEJIMETHBIE CBA3U

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISETCS ¢ YUETOM COAEPIKATEIBHBIX MEKIPEIMETHBIX
CBA3EH C KypcaMHl MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle nouamus, CeA3AHHbLIE C U3YHYEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE, HaydHbId (akT,
TUNoTe3a, pu3ndecKas BeIMYMHA, 3aKOH, TEOpUsl, HAOII0ACHHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHNE, MO/JIENb, U3MEPEHUE.
Mamemamuka: pelieHUEe CUCTEMbl YPaBHEHHM; TPUTOHOMETPUYECKUE (PYHKIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI€HC;
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIAECTBO; BEKTOPHl M HMX IPOCKIMM HA OCH KOOPAWHAT, CJIOKEHHE BEKTOPOB;
IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMI; MPU3HAKU MOJOOHS TPEYTOJbHUKOB, ONPEAEICHUE JIOWAAN IUIOCKUX (UTYp H
o0BEéMa Tel.

Buonozua: snextpudeckue SBICHUS B KUBOW MPHUpPOAE, KojeOaTeiabHbIE IBMKEHHUSI B >KMBOW MPHUPOJE, ONTHUYECKUE
SBJICHUS B )KUBOM NPUPOJE, AEUCTBUE paIlalli HA )KUBBIE OPTaHU3MBI.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTaUIMuecKas CTPYKTypa TBEPIBIX TeJl, MEXaHW3Mbl OOpa30BaHUs
KPUCTAUINYECKOW PEIIETKH, CIEKTPAIIbHBINA aHAJIN3.

TI'eozpagpua: marHuTHble TMOJIOCAa 3€MIIM, 3aJIe)KM MAarHUTHBIX Py, (GOTOChEMKA 36MHOW MOBEPXHOCTH, NMpeACKa3aHue
3EMJIETPSACEHU .

Texnonozus: TMHUM DIEKTPONEPENAY, TE€HEPATOP NMEPEMEHHOIO TOKA, 3JIEKTPOABUraTelNlb, NHAYKIIMOHHAS II€Yb, pajap,
panuonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus, MpOEKIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHAs
Oarapes.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne n/m Koutpoasubie JlaboparopHbie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS
11 ®un3MKa 1 METOAbI HAY4HOTO NO3HAHMA 2
Htoro no paznemny 2
Paznen 2. Mexanuka
2.1 KuHemaTtuka 1
2.2 OunHamuKa 3
2.3 3aKOHbl COXpaHEHMA B MeXaHuKe 1
" 1 5
TOTO TIO pa3ieny 21
Pa3nes 3. MosekyasipHasi pu3uKa ¥ TEPMOIUHAMHUKA
3.1 OcHoBbl MKT 9
3.2 OCHOBbI TEPMOANHAMMUKM 10
33 ArperaTHble cOCTOAHUA BellecTBa. Pa3oBble y
' nepexo/bl
" 1 1
TOTO T10 Pa3aeTy 26
Pasnen 4. danekTpoanHaMuka
4.1 dNeKTPOCTaTUKA 9 1 1
MOCTOAHHbIN 31EKTPUYECKUIA TOK. TOKM B
4.2 P 10 1 1

Pa3/INYHbIX cpeax




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

19

68



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne ni/m P Konrposabnblie JlabopaTropHbie p
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 4. .JaekTpoguHamuka
MarHuTHOEe none. SNeKTPoOMarHMTHasA
4.1 11 1 2
UHAYKUMA
Hroro no pasneny 11 1 2
Pa3nen 5. KosieOanusi u BOJIHBI
MexaHuyecKkue n 3/IEKTPOMArHnUTHble
5.1 9 1
KonebaHua
5.2 MexaHU4YeCKMe 1 3N1eKTPOMArHUTHbIE BOJIHbI 6 1
5.3 OnTuka 13 1 1
Hroro no pazneny 28 2 2
Paznen 6. OcHOBBI cIeHATbHOI T€OPUH OTHOCHTEIHLHOCTH
6.1 CTO 4 0 0
Hroro no pasaeny 4 0 0
Pa3nen 7. KBantoBas ¢puszuka
7.1 DJIEeMEHTHI KBAaHTOBOW ONTUKHU
7.2 Crtpoenue aToma 4
7.3 ATOMHOE AP0 10




Hroro no pazneny 19
Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU
8.1 DneMeHTHI acTpO(DU3UKH 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




KaJIeHI[apHO-TeMaTI/I‘IeCKOC INIaHUpOBaHue

10 kiace
Ne Hara HaunmeHoBaHMe pa3je/ioB ¥ TeM IPOrpaMm
n/n | mpoBeaeHUus
11 Beoaneiit unctpykraxk no Th. dusnka-nayka o npupoae. Haydnple METOABI MO3HAHUS OKPYKAIOILIETO
Mupa. Ponp skciepuMeHTa 1 TEOpUU B MPOLECCE TO3HAHUU ITPUPOIBI.
1.2 MopenupoBanue (u3nyecKkux sABICHUA W mpoueccoB. Hayuneie rumores3sl. Pu3nyuecKkue 3aKOHbI H
teopud. Ponb um mecro Qu3uku B (POPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B
PAaKTHYECKOH eATeIbHOCTU. BXoas1iast KOHTposbHas pabora.
2.1 Mexannueckoe arxeHrne. OTHOCUTENBHOCTD IBMKEHUS. Cuctema oTcuéra. TpaekTopus.
2.2 [lepemenienue, cKopocTb (CpenHsisi, MTHOBEHHAs), YCKOPEHUE MaTepUaibHOM TOUKH, UX MPOEKIUU Ha
ocu KoopauHaT. CII0)KEHUE TEPEMENIEHUIN U CII0KEHUE CKOPOCTEH.
2.3 PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKEHHE. ['padvKku 3aBUCUMOCTH KOOPJWHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U NIEPEMEILECHNS] MaTEPUAJIbHON TOYKU OT BPEMEHH.
2.4 Nuctpykrax o Th. JIP Ne 1 «M3ydenne nrxenus tena, OpomeHHOTO0 TOPU30HTATIEHOY
2.5 CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaICHUS.
2.6 KpuBonuneiinoe nBwxeHue. [[BH)KEHHE MaTE€pUalbHOW TOYKH IO OKPY>KHOCTH C IOCTOSHHOW IO
MOZYJIIO CKOPOCTBIO.
2.7 [Tpunuun otHocuTensHOCTU [ anmiies. IlepBeiit 3akoH HeroToHa. MIHEpIManbHbIE CUCTEMBI OTCUETA.
2.8 Macca Ttena. Cuna. [Ipunnun cynepno3unuu cui. Bropoil 3akoH HproToHa J71s1 MaTepraibHON TOUYKHU.
Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.
2.9 Wuctpykrax o Th. JIP Ne 2 «M3y4yenue npuxkeHust Opycka 1o HaKJIOHHOM MIOCKOCTH
2.10 3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMHuueckas CKOpPOCTb.
2.11 Cuia ynipyroctu. 3akoH ['yka. Bec Tena.




2.12

Nuctpykrax no Th. JIP Ne 3 «/ccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE
Y PE3UHOBOM 00pasIie OT uxX AepopMariumy

2.13 Tpenue. Buasl TpeHust (mokosi, ckoibxkeHus, kaueHusi). Cuna tpenusa. Cyxoe tpeHue. Cuna TpeHUs
CKOJIbXKEHUS U cujia TpeHus nokos. Koaduiment tpenus.

2.14 Nucrpykrax no Th. JIP Ne 4 «M3mepenue kordduiirieHTa TpeHUs: CKOJIbKEHUS

2.15 Nmnynbc MaTtepuaibHOM TOUKM (Teja), CUCTEMbl MaTepUalbHBIX TOuYeK. MMIynbe Cuiibl U U3MEHEHHE
UMITyJIbCA TeJla. 3aKOH COXPaHEeHUsI UMITYJIbca. PeakTUBHOE JIBUKEHUE.

2.16 Pabota cunbl. MomHocTh cuiibl. KuHeTnueckast sHeprusi MaTepuaibHOi Touku. Teopema 00 n3MeHEeHUn
KUHETUYECKOU YHEPTUHU.

2.17 [TorenmmanpHass dSHeprus. [loTeHnManpHas DJHEPrUs YOpyro JAeGOPMHUPOBAHHOW  MPY>KHUHBI.
[ToTenmnuanbpHas 3HEPruUsi Tea BOJIM3HU MOBEPXHOCTU 3EMITH.

2.18 [ToTeHnuanbHble W HEMOTEHIMAIbHbIE CUJbI. CBsA3b PaOOThl HEMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CUCTEMBI TeJl. 3aKOH COXpPaHEHHUsI MEXaHUYECKON YHEPTHUH.

2.19 Nuctpykrax no Th. JIP Ne 5 «M3yueHne 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW SHEPTUN»

2.20 Ob6o1enue mo reme «MexaHuKa»

2.21 KP Ne 1 mo teme «Mexanuka»

3.1 AHanu3 KOHTPOJIbHOM pa0boThl. (OCHOBHBIE TOJOXKEHUS MOJIEKYJISPHO-KUHETUUECKOW TEOPHUH.
BbpoynoBckoe nBmxkenue. uddysus. Xapakrep IBKEHUS U B3aUMOCHCTBUS YaCTHI] BEIIECTRA.

3.2 Monenu cTpoeHHs ra30B, KUAKOCTEH U TBEPABIX TET U 00BICHEHUE CBOMCTB BEILECTBA HA OCHOBE AITHX
MOJIeIIeH.

3.3 Macca monekyin. KonuuectBo Bemiectsa. [loctosiHHas ABoraapo.

3.4 TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

3.5 Mopaenb naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHUECKOM TEOPUH HI€aIbHOTO Ta3a.

3.6 AOGcoiroTHas TemriepaTypa Kak Mepa CpeIHEW KWHETUYECKOW DHEPTHUU TEIIOBOTO JBUKEHUS YaCTHI]
rasa.

3.7 ["a3zoBble 3akoHbI. YpaBHeHne MenaeneeBa— Knaneiipona. 3akon [lanbToHa.




3.8

Pemenne pacu€THBIX 3a7ay C SIBHO 33/JaHHON (PU3UYECKON MOJIENbIO C HCHOJIb30BAHMEM OCHOBHBIX
nonoxxennit MKT, 3aKk0HOB 1 (hopMyIT MOJIEKYIISIPHON (PU3UKH.

3.9 N3onporieccrl B uacaibHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe npeacraBieHue
M30IIPOIIECCOB: H30TEpMa, U30X0pa, n300apa.

3.10 Tepmonunamuueckast cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMbl M CIOCOOBI €&
U3MEHEHMUSI.

3.11 KonuyecTBo TemnoTsl u paboTta. BHyTpeHHss 3HEprusi 0JJHO aTOMHOIO UJI€aIbHOTO rasa.

3.12 Pemienne pacu€THbIX 3ajay C SIBHO 3aJlaHHOM (PU3MUECKONW MOJENBI0 C HUCIOIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI TEPMOJIMHAMUKH. Y paBHEHUE TEIIOBOIO OaaHca.

3.13 Buael Teronepegaun: TEMIONPOBOAHOCTh, KOHBEKIMS, W3JIydeHUE. YJelbHas TEIJIOEMKOCTh Bellle-
ctBa. KonnuecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

3.14 JIP Ne 6 «M3MepeHue yaeapHOM TEII0OEMKOCTH BEIIECCTBA

3.15 [Tonsitue 06 aguadbatHoM mporiecce. [lepBblit 3aKOH TEPMOTUHAMUKHY.

3.16 [IpuMmeHeHue mMepBOro 3aKoHa TEPMOAMHAMUKHK K H3ompoleccaMm. ['paduueckas MHTEpHpeTarus pa-
0OTHI Ta3a.

3.17 Bropoii 3akoH TepmoguHaMuki. HeoOpatumMocTh MpoieccoB B NPUPO/IE.

3.18 Pemenne pacuéTHBIX 3aay C SIBHO 3aJIaHHOW (PU3MUYECKONM MOJCIBIO C HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB ¥ (POPMYJT TEPMOTUHAMHUKH.

3.19 TeroBbie mammubl. [IpUHIUNB 1eWCTBHS TEIIOBBIX MariuH. [IpeoOpa3oBanusi SHEPTHH B TEIIOBBIX
mamuHax. KIIJ[ TtemnoBoit mammubl. Hukn Kapuo wu ero KIIJ. Dxonormdeckue mpoodiieMbl
TETJIOPHEPTETUKHU

3.20 [Tapoobpa3zoBanue u koHaeHcalus. McnapeHue u kumneHue. Y aenbHas TeIioTa napooOpa3oBaHus.

3.21 AOGcoroTHas ¥ OTHOCUTENbHAS BIAKHOCTh BO3yxa. HachIeHHbIi map.

3.22 Tépnoe Teno. Kpucrammmueckune u amopdHbie Tena. AHM30TPOMNHUS CBOMCTB KpuUCTaLIoB. JKumkue
Kkpuctauibl. COBpeMEHHbIE MaTEPUAIBI.

3.23 [InaBnenue u KpucTtaum3anus. Y aenbpHas TerioTa miasiaeHus. Cyonumanus.




3.24

Pemenne pacu€THBIX 3a7ad C SBHO 3aJaHHOW (DU3UYECKON MOJEIBIO C HCIIOJIb30BAHHEM YpPaBHCHHS
TeIUIOBOTO Oaianca.

3.25 Ob6omienne mo TeMe «OCHOBBI MOJEKYJISIPHO- KWHETHUECKON TEOPUH U TEPMOIMHAMUKI

3.26 KP Ne 2 o reme «OCHOBBI MOJIEKYJISIPHO- KHHETHYECKON TEOPUU U TEPMOJIMHAMHUKK

4.1 AHanu3 KOHTPOJBHOW paboThl. DieKTpu3alus Teia. DIEeKTpUUecKuil 3apsn. /[Ba Buaa 31eKTpUUYECKUX
3apsAA0B. 3aKOH COXPAHEHHUS IEKTPUUECKOTO 3apsa.

4.2 [IpOBOIHUKH, TUANEKTPUKU U MOJIYIPOBOIHUKH.

4.3 B3anmoneiictBue 3apsinoB. 3akoH Kynona. ToueyHbI 2IeKTpUYECKUM 3apsi.

4.4 Onextpuyeckoe noiie. Hanpsxk€HHOCTD 351eKTpruyecKoro nois. [[puHumn cynepno3uuun 31eKTPUIeCcKux
nonen. JINHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

4.5 Pabota cun sanexktpocratuueckoro nosist. [loreniuan. Pa3HoCcTh HOTEHITMATIOB.

4.6 IIpOBOTHUKH U TUAIEKTPUKH B DJIEKTPOCTATHUECKOM IoJIe. [JuanekTprudeckas IpOHULIAEMOCTb.

4.7 OnextpoémkocTs. KoHzeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEPrus 3apsKEHHOIO
KOHJIEHCATOopa.

4.8 O0600611eHNE IO TeME «DITEKTPOCTATUKAY

4.9 KP Ne 3 mo teme «OnekTpocTaTuka

4.10 AHanu3 KOHTPOJIbHON pabOThl. DIEKTPUUYECKUN TOK. YCIOBHS CYHIECTBOBAHHUS AJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [ToctostHubii Tok. Hanpspkenue. 3akon Oma Jyist ydacTka IeTu.

4.11 DJIEKTPUYECKOE  CONPOTHUBJIEHUE. YIEIbHOE  CONMpOTUBJIEHHME BemiecTBa. llociegoBaTenbHOE,
napajuieIbHOE, CMEIIAHHOE COEUHEHUE IPOBOJHUKOB.

4.12 JIP Ne 7 «IlocnenoBarenbHOE U MapajjieIbHOE COCTUHEHUE TTPOBOTHUKOBY

4.13 Paborta snexrpuueckoro Toka. 3akoH [xoyns—IJIlennia. MOnHOCTh JIEKTPUYECKOTO TOKA.

4.14 OJC u BHYTpEHHEE COMNPOTUBJICHUE HMCTOYHMKA TOKa. 3akoH OMa Juisi TOJHOM (3aMKHYTOIN)
aNeKTprUYecKon nenu. KopoTkoe 3ampikaHue

4.15 JIP Ne 8 «M3mepenue D/]C u BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHHUKA TOKa

4.16 O60061eHne Mo TeMe «3aKOHBI TOCTOSITHHOTO TOKa)




4.17

KP Ne 4 1o teme «3aK0OHBI TOCTOSHHOTO TOKA»

4.18

AHanu3 KOHTPOJIbHOM paboThl. TOK B pa3IM4YHbIX Cpeiax.

4.19

TOK B pa3snu4HbBIX Cpenax.

KaneHuapHO-TeMaaneckoe IJIAHUPOBAHUE

11 kaacc
Ne Hara HaumMenoBaHue pa3/iesioB U TeM MPOrpamMm
n/m | npoBeaeHUst

41 |1 [TocTossHHBIE MarHUTHI. B3anmMoaelCTBUE MOCTOSSHHBIX MAarHuTOB. MaruutHoe 1moJie. BEeKTop MaraHuTHoOM
UHAYKIUU. [[puHIMO cyneprno3uiyu MarHUTHEIX Tojed. JInHuu MarHuTHoW nHAYKUMK. KapTtuHa nuHui
MarHUTHOW UHAYKIUU TIOJIsI TOCTOSIHHBIX MArHUTOB.

42 |2 MaruutHoe 1oj€ MNpOBOJHUKA C TokoMm. KapTuHa JMHUN WHIYKIMM MarHUTHOTO TOJISI JITMHHOTO
MPSIMOTO TPOBOJIHMKA W 3aMKHYTOT'O KOJBIIEBOTO IMPOBOJHMKA, KaTymKu ¢ TOkoM. OmnbIT Dpcrena.
B3aumoenicTBre NpOBOAHUKOB C TOKOM.

43 |3 JIP Ne 1 «HabGmronenue neiicTBHUS MarHUTHOTO ITOJIST HA TOK»

44 |4 Cuna Amnepa, e€ Mmoaynb U Hanpasienue. Cuia Jlopeniia, €€ MOayJb U HalpaBJICHUE.

45 |5 JIBI>KEHME 3apsKEHHOM YacTUIIBI B OJTHOPOJIHOM MarHUTHOM noJie. Pabota cusbl JlopeHiia

46 |6 SIBneHnE IEKTPOMArHUTHOM MHAYKIMH. [10TOK BekTOpa MarHuTHOW MHAYKIMK. D/]C nHaAyKIMHU. 3aKOH
anekTpomarHutHou uHaykuuu @apanes. [Ipasuio Jlenua.

4.7 7 JIP Ne 2 «M3ydeHue siBICHUS 3JIEKTPOMATrHUTHON MHIYKITUW)

48 |8 BuxpeBoe anextpuueckoe nosie. DJIC MHAYKIMU B TPOBOAHHUKE, BUXKYILIEMCS IMOCTYNATEIbHO B
OJHOPOJTHOM MarHUTHOM IIOJI€.

49 |9 NupykTuBHOCTE. SBieHne camonHaykiuuu. 3/1C caMOnHAYyKIMHA. DHEPrusi MAarHUTHOTO MOJISL KaTYIIKHU C
TOKOM. DJICKTPOMArHUTHOE T0JIE.

4,10 |10 O60061enue o reme «MarHuTHOE MoJie. DJIEKTPOMArHUTHasE MHTYKIIUS

411 |11 KP Ne 1 mo teme «MarautHoe mnojie. DJIeKTpOMarHuTHasT UHTYKITHSDY




51 |12 AHanu3 KoHTposibHOM paboThl. Konebarenbnass cuctema. CBOOOJHBIE MEXaHMYECKHE KOJICOAHUSI.
["apmonnueckue konedanus. [lepuon, yacrora, ammntyaa u ¢asa kojaeOaHui.

52 |13 [TpyxuHHBIA MasSTHUK. MaTeMaTH4ecKuil MasiTHUK. Y paBHEHHE FapMOHUYECKUX KOJIeOaHUl.

53 |14 JIP Ne 3 «Omnpenenenue yCKOpeHus CBOOOIHOTO MaJeHUs IPU MOMOIIM MasiTHUKa»

54 |15 Konebarenbupiit KoHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HJICATLHOM KOJeOaTeIbHOM
KOHType. AHaJIOrusi MEXIy MEXaHHMYECKUMHU M DJICKTPOMArHUTHBIMU KoseOanusmu. Dopmyra
Tomcona.

55 |16 3aKOH COXpaHEHUs SHEPIHMH B HJACATIBHOM KOJeOaTelbHOM KOHType. IlpeBpallieHue sHepruu mnpu
TapMOHHYECKHUX KOJICOaHUSIX.

5.6 17 Pemienne pacu€THbIX 3ajay C SIBHO 3aJlaHHOM (PU3MUECKON MOJENBI0 C HUCIOJIL30BAaHUEM OCHOBHBIX
3aKOHOB M ()OPMYJI, ONUCHIBAIOIINX MEXAHUYECKUE U IJIEKTPOMArHUTHbIE KOJIEOaHNUs.

5.7 |18 [IpeacraBnenure o 3aTyxammmx KoyieOaHUAX. BbIHYXIIEHHbIE MexaHW4eckue KoyieOanusa. Pe3oHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

58 |19 IlepeMeHHBIN TOK. AMIUIMTYTHOE U AEHUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U HAMPSIKCHUS.

59 |20 Tpanrcdopmarop. [Ipon3BoacTBO, Mepeaada u MOTPEOICHUE DIISKTPUUECKON IYHEPTHUH.

510 |21 MexaHnueckue BOJIHBI, yCioBus pacnpoctpaHeHus. Ilepmon. CkopocTh pacnpoCTpaHEHMs W JUJIMHA
BoJiHBI. [lomepeunsle 1 MpoosbHbIE BOJIHBL. VHTEephepeHuys u Audpakiuns MEXaHUUeCKUX BOJIH.

5.11 | 22 3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

5.12 |23 DJEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS W3IyUY€HHUs SJIEKTPOMAarHWTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B snexkTtpoMarHuTHON BoiHe. CBOWCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPa)KCHHE,
npenoMIieHue, moysgpusanus, udpakmuus, natepdeperimsas. CKOpoCTh dIEKTPOMATHUTHBIX BOJIH.

5.13 | 24 [IpuMeHeHre 3JIEeKTPOMArHUTHBIX BOJIH B T€XHUKE M ObITy. [IpUHIMNBI PAAMOCBI3U U TEIECBUACHHUS.
Paanonokanus.

5.14 | 25 O0600menue o TeMe «MexaHH4eCcKre 1 JIEKTPOMArHUTHBIC KOJICOAHHS 1 BOJTHBI

5.15 | 26 KP Ne 2 mo reme «MexaHMYECKHE U AIEKTPOMArHUTHbIE KOJIEOAHUSI U BOJTHBDY

5.16 | 27 AHalM3 KOHTPOJIbHOM paboThl. I'eoMerpuueckas ontuka. [IpsmonuHeliHOe pacnpocTpaHeHUE CBeTa B




OJHOPOJIHOM cpene. ToueuHbld HCTOYHMK CBETA. JIyu cBera.

5.17 | 28 OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHusl cBeta. [locTpoeHue n3o0paxeHuii B IIIOCKOM 3epKajie.

5.18 | 29 [Ipenomienue cBera. 3aKOHBI MTPEIOMIICHHUS CBETA. AOCOIIOTHBIN MTOKA3aTeNb MPEIOMIICHHU.

5.19 |30 [Tonnoe BHyTpeHHEe oTpakeHue. [IpenenpHblil yroi HOJTHOTO BHYTPEHHETO OTPAXKEHHS.

520 |31 Hucnepcust cBeta. CloKHBIN cocTaB 0eoro cBeta. [er.

5.21 |32 JIP Ne 4 «M3MepeHne nokazaTess IPEeJIOMIICHUS CTEKIIa»

5.22 |33 Pemenne pacu€THhIX 3a/lady C SBHO 3a/laHHOM (U3MUECKOW MOJENBI0 C HCIOJIb30BAHHEM OCHOBHBIX
3aKOHOB M (POPMYJI FEOMETPUUECKON ONITHKH.

523 |34 Cobuparonie U paccemBarole JUH3BL. ToHKas auH3a. POKYCHOE PACCTOSHUE U ONTHYECKas Cuiia
TOHKOM JIMH3BI.

524 |35 [TocTpoeHue u onucanue U300paXKEHUS, CO3/JABAEMOTO TIJIOCKUM 3€PKAJIOM, TOHKOW JTMH30M.

5.25 | 36 BonnoBass onrtuka. Wurepdepennuss cBera. KorepeHTHble HCTOYHUKH. YCJIOBHS HaOMIOACHUS
MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EPECHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHUKOB.

5.26 | 37 Hudpakuus cseta. JudpakmuonHas pemérka. YcCioBHe HAOMIOACHUS TJIaBHBIX MaKCHUMYMOB TIPH
NaJeHU MOHOXPOMATHUECKOTO CBETa Ha JU(PPAKITMOHHYIO PEIIETKY.

5.27 | 38 O0606meHue o TeMe «I eoMeTprdeckast 1 BOJIHOBAsI ONITHKAY

5.28 |39 KP Ne 3 no teme « ['eomeTpudeckasi 1 BOJIHOBAsI ONITUKA

6.1 |40 AHanu3 KOHTPOJIbHOW paloThl. ['paHUIBI NMPUMEHMMOCTH KJIACCHYECKOM MexaHuku. l[loctymarsl
CHeIMaIbHON TEOPUH OTHOCUTEIHHOCTH: MHBAPHUAHTHOCTD MOYJIS CKOPOCTH CBETa B BaKyyMe, PUHIIHIT
OTHOCHUTEJIbHOCTH DUHILTEIHA.

6.2 |41 OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHM M COKpAILCHHWE JIMHBL. OJHEpPrUus H
UMITYJIBC PEISATUBUCTCKOU YaCTHUIIBI.

6.3 |42 CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEJISITABUCTCKON YaCTHUIIbI. DHEPTUs MOKOS.

6.4 |43 Pemenne xauecTBEHHBIX 3a/ady C OMOPOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUYECKUE

sBieaus 1mo teme «OcuoBbel CTO».




7.1 |44 ®otonsl. ®opmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPIUsi U UMITYJIbC (GOTOHA.

7.2 |45 OTtkpsiTue u uccneaoBanue potordpdexra. OneiTol A. I'. CtoneroBa. 3akonsl potodddexra. YpaBHeHHE
Ounmteitna g Gotodrddexra. «KpacHas rpanunia» poroaddexra.

7.3 |46 Pemenne pacu€THbIX 3a/1ay ¢ SBHO 3a/laHHON (DU3MUECKON MOJENbIO C MCIOIb30BAaHHEM OCHOBHBIX
3aKOHOB U (POPMYJI KBAHTOBOM OMTHKH.

7.4 |47 JlaBnenue ceera. OnbiTel I1. H. JIebeneBa. Xumuueckoe IeMCTBHE CBETA.

7.5 |48 Pemennie kauecTBEHHBIX 3a71a4 C ONMOPOI HA N3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH KBAHTOBOW OITHUKH.

7.6 |49 Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccesHuro o-dactuil. [lnanerapHas monaenb atoma.
[Toctynarsr bopa.

7.7 |50 Pemenne kadyecTBEHHBIX 3a/Ja4 C ONOPOM HA HM3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE
aBJieHUs 10 TeMe «CTpOeHHE aTOMay.

7.8 |51 Nznyuenue u nornomeHne GoToHOB MPU MEPEXOJIe aToMa ¢ OJHOIO YPOBHS SHEPTUU Ha JIpyrou. Bujel
cnekTpoB. CIieKTp YpOBHEW SHEPTUHU aToMa BOJOPO/a.

7.9 |52 BonnoBeie cBoiicTBa yactuu. Bonnsl ne bpoina. KopnyckyisipHO-BOTHOBOW Tyaau3M.

7.10 |53 OKCIIEpUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTpOCHHUA snapa. OTKpBITHE pagrnoaKTUBHOCTH.OMBITHI
Pesepdopaa mo omnpeneneHuo coctaBa paguoakTUBHOTO u3nydeHus. CBolicTBa anbda-, OeTa-, raMma-
U3ITyUYCHUS.

7.11 |54 OtkpeiTHe npoToHa W HeWTpoHa. Hykmonnas monens simpa ['eiizenOepra—NlBanenko. 3apsan sipa.
Maccosoe uucio sapa. U30tormsr.

7.12 |55 Anbda-pacnaa.  DJEKTPOHHBII W MO3UTPOHHBIM  Oera-pacnaa. ['amma-uznyudenue.  3aKkoH
pPaZMOaKTUBHOTO pacmaja.

7.13 |56 DHeprus CBsi3U HYKJIOHOB B sjpe. SAnepHbie cuibl. Jledext maccsl sapa. Anepusie peakuuu. [lenenue u
CUHTE3 sIJIEP.

7.14 | 57 SAnepurrit peaktop. Tepmosimepuwiii cunaTe3. [IpoOGieMbl W TMEPCHEKTUBBHI SIACPHON IHEPTETUKH.
DKOJIOTHYECKHE aCTIEKThI SIIEPHON IHEPTETUKH .

7.15 | 58 DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.




7.16 |59 Metob1 HAOJIIOACHUS U PETUCTPAIIMN AJIEMEHTAPHBIX YaCTHII.

7.17 |60 OyHaamMeHTaNbHbIe B3auMOeicTBH. EAMHCTBO (n3nueckoil KapTUHBI MUpAa.

7.18 |61 O06006menue o Teme «KBaHnToBas hu3HKa»

7.19 |62 KP Ne 4 o reme «KBaHTOBast pu3nKa

81 |63 AHann3 KOHTPOJBHOM pabOTHI. DTambl pa3BUTHUA acTpoHOMHUHU. [IpukinagHOE M MUPOBO33PEHUECKOE
3HAUYE€HHUE aCTPOHOMUHU.

8.2 |64 Bun 3Bé3nHoro HeOa. Co3Be3nus, ssipkue 3BE3/1bl, IAHETHI, UX BUAUMOE ABMKeHue. CollHeuHas cucteMa.

83 |65 Connue. ConHeyHass akTUBHOCTb. Mcrounuk nsHeprun ConHua U 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKHU. JlMarpamMma «CHEKTPaJbHBIM KIIACC — CBETHUMOCTBY». BHYTpEHHEE CTpOEHHE 3BE3.
CoBpeMeHHbIE MPEACTABICHUS O MMPOUCXOXKACHUU U 3BoJtoNMK CoJTHIIA U 3BE3]1. DTaIlbl )KU3HU 3BE3

84 |66 Muieunsiii [Iyte — Hama ['anaktuka. [lonoxxenue n aemxenue Connna B ['anaktuke. TUMbI rajJakTUK.
Panuoranaktuku u kBazapbl. YEpHBIE TBIPHI B SApPaX TaAKTHK.

85 |67 Bcenennas. Pacimupenune Beenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus bonbimoro B3peiBa.
PenukroBoe uznyuenue.

8.6 |68 Macmrabnas ctpyktypa Beenennoii. Mertaranaktuka. Hepeménnapie mpo0aeMbl aCTPOHOMUM.
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