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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHA W TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOHM o0Opa3oBaTenbHOl mporpammsbl, npexacraBieHHbix B @I'OC COO, a
Takke ¢ ydérom denepaibHoi padodeil mporpammbl BocnuTaHus U KoHienmu
npenoaaBanus yaeOHoro npeamera «Pu3uka» B 00pa3oBaTENbHBIX OPraHU3aINAX
Poccuiickoit ~ ®denepanuu,  peaNu3yoMMX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPAMMBI.

[Iporpamma o ¢usuke onpezenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIIEI0BATEILHOCTh U3YYCHHSI TEM U Pa3fesioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢uszuke naér mpeacTaBiICHUE O UEISAX, COJAEPKaHUM, OOIIei
CTpaTeruu OOy4YeHHs, BOCIHTAHUS M Pa3BUTHS OOYyYaIOIIUXCS CpPEJICTBAMHU
y4yebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

Nzydyenne Kypca (QU3MKHU YIUIyOJEHHOTO YpPOBHSI TO3BOJISIET PEaTU30BaTh
3a/1layd MPOQPECCUOHATILHON OPHEHTAIIMH, HAPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS] CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4aronMmMcsi, KOTOpble HEOOXOIMMBI JJid MPOJOKEHHS oOpa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHUs IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo ¢u3HKe ONpeAensloTCs IIaHHUPyeMble pe3yJbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEJIHETO 00IIEero 0Opa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIE, IMpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM It pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOUIUXCs, OCBOMBIIHNX
nporpaMmy 1Mo (U3MKE HAa YpOBHE CpEeAHEro oO0mero o0pa3oBaHus Ha
yrayO0inEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YIbTATHI M0 roj1aM 00y4eHNs;

coJiepkanue yuyeOHoro npeamera «Ousukay» 1mo rogam 00y4eHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIN XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTENIMHU (DU3HUKH JIJIS1 COCTABICHHS CBOMX Pab0YHX POrpamM.

[IporpaMMma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTEICH U
NPEIOCTAaBISAET BO3MOXKHOCTU JJISl pealu3alil  Pa3iMYHbIX METOAMYECKUX
MOJIX0JIOB K TpEenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpU YCIOBHUH
COXpaHEeHUs 00s3aTeTFHON YacTH COACPKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHoMmuei. lMcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3HYEeCKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
P UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HeW maTepual Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeANosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEJICHHS JIIEMEHTOB
COllep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palliOHAIBHOTO MPUPOIOTIONBE30BAHUS M DKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusanus 3TUX
IIPUHIMIIOB 0a3MpyeTCsl HAa UCIOIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIolero Qakropa yuyebHoro mpouecca. ns yriayOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHUYECKHWE OMNBITHI NPU HU3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTUkymMa. B mnepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MIPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHus: kabuHeta ¢(usuku. [Ipu sToM obOecmneunBaercs
OBIIJICHHE OOYYAIOIMIMMHUCS YMEHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
WU3MEPEHUs], UCCIEeNOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1715 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
UHTETpUpYs MPUMEHEHNE 3HaHUW W3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue MPOTEKAHMS
(u3HYECKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa
buznyeckoil MOAENIH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpollecca Kypc (PU3MKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEeAHEro o0IIero o0pa3oBaHus JAOIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOO0XOIUMOE
nabopaTopHoe OOOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢uU3MKEe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe  000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0O0ECIeuHMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme M0 (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHUYECKHUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUrBaeTCs B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaomwuxcs. TeMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUI€ LIU(PPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroIMXcd K HaydYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PCHHsS KaK pe3yjbTaTa M3yYeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHITaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poyi (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYHBIX chepax Oymymieit
npodeccuoHaIbHON /IESITENIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHre STUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUS:

NpUOOpETeHHEe CUCTEMbI 3HAHUN 00 oOHUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPO(PU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 00BICHEHUS
(bu3MYecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoii MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nyUecKoil MOJENH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJTYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITbHOCTH;



pa3BUTHE HHTEpeca K chepam mpodeccrnoHaNIbHOM ASSITENTbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3yyeHus: yuyeOHoro mnpeamera «®Pu3nka» Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3zoBaHus BBIOMpaETCS OOYYAIONUMUCS, TUIAHUPYIOMUMH TPOJOHKCHHE
o0pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETo
oOpazoBanus otBoautcs B 11 kiacce — 170 yacoB (5 4acoB B HEJENIO).

[Ipennaraemeiii B mporpamMme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeNaeT BBIOOD
MpoBeAeHUsT J1abOpaTOpHBIX pPabOT M OMNBITOB € YYETOM MHIWBHUAYaTbHBIX
0COOEHHOCTEM 00yJaromuXCs.



COILEPKAHUE YYEBHOI'O IPEIMETA «®PU3UKA»

MesknpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcamMu
MaTEMATHUKH, OMOJIOTUHN, XUMUH, Feorpa(uu 1 TEXHOJIOTHH.

Mesicnpeomemnvie nOHAMUA, C6A3AHHbBIE C U3YUCHUEM MENO006 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusmueckas BeIWUYHHA, 3aKOH,
Teopusi, HAONIOJCHHUE, DKCIEPUMEHT, MOJACIUPOBAaHUE, MOJENb, H3MEPEHUE,
IOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaToOpusl.

Mamemamuxka: peunieHre cucTeMbl ypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepOona, ux rpa@uku U cBoicTBa. TpUroHOMeTpUuyYecKue (QyHKIUH:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTope! 1 UX NPOEKUUHU HA OCU KOOPJAMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannieckoe IBHKEHHE B KMBOU mpupone, nuddysus, ocMoc,
TEII000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHUE OKPY’KAIOIIEeH Ccpeibl,
yTUIN3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPT UM, IIOBEPXHOCTHOE HATSHKEHUE U KalIUJUISIPHBIC SIBJICHUS B IIPUPO/IE,
ANEKTPUYECKUE SBJICHUS B KUBOU MIPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BEILECTBA, MOJApPHAs Macca, IIOJIYyYEHHE HAaHOMAaTepualoB, TEILIOBbIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEU U Ia3oB, JKUAKUE KPUCTAJUIBI, JIEKTPUUYCCKUE
CBOMCTBAa METAJJIOB, JIEKTPOIUTHYECKAS] JUCCOLMALINS, TAIbBAHUKA, dJIEKTPOHHAS
MHKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPBI, OAPOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue JABMKEHUN C HUCIIOJIB30BAHMEM MEXaHHM3MOB,
YYET CYXOro M IKUIAKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIUTENH, peméryaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M APYIrHE), ABUTATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
IIOJIyYEHHSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE HAHOMATEpUAIIOB, U
HAaHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHble JIaMIIbl, TOJYIPOBOIHUKOBbIE IPUOOPHI, ralbBaHHUKA.

11 KIIACC

Paszges 1. DiieKTpoOMarHuTHbIE KOJI€OAHUSA U BOJIHBI.
Tema 1. DnexmpomacHummuvle Konedanusa u Quauveckue OCHOBbI
971IeKMPOMEXHUKU



Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAeHcaTopa ¢ aMIUTMTYIOM CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KosieOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

IlepemeHHBII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHHM.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH 9aCTOThI CBOOOAHBIX KOJI€OaHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTPOMarHuTHOTO TeHeEPaTopa.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3onanc npu MoOCIEnOBAaTEIbHOM COCIMHEHUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Y eTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mopens JIMHUH 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA Yepe3 IOCIENOBATENBHO COEAUHEHHBIC
KOHJIEHCATOP, KATYILIKY U PE3UCTOP.

Habmtoienue 351eKTpOMarHUTHOTO PE30HAaHCa.

UccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.



Tema 2. DnexmpomacHummuvle 601HbI U  (u3uuecKkue O0CHOBHI
paouomexHuku

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPa)XXEHUE,  MPEIIOMIICHHE,
noJisspu3anus, uHTepdepeHus u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPELBI.

TexHuueckre yCTpOICTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3oBaHue U paclpoCTpaHEHUE MONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak MCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT 9YaCTOTHI KOJICOAHUH.

HabGmronenue orpakeHus: ¥ MpeITOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHUMN PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMIICHUE, TOJsIpU3aIus, Judpakius, nHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUECHU.

Tema 3. Ceemoswie 601Hbl

BonnoBass ontuka. WuTtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOmIOAEHWS MAaKCHMYMOB W MHUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX HUCTOYHMKOB. [Ipumepsl KilacCUYECKUX
MHTEeP()EPEHITMOHHBIX CXEM.

Hudpaknusa cBera. JudpakuuonHas pemérka. YcIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIYIa,
nepuckon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaT, MpPOCBETICHHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA

Tema 4. Onmuxa. Onmuueckue npudopsl



[IpsimonuHeliHOE pacpOCTpaHEHUE CBETa B OAHOPOJHOU cpene. Jlyu cBera.
To4euHbI UCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzolOpaxeHuil B
m10ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npesnoMiieHus. OTHOCUTENIbHBIA NTOKa3aTeNb npeaomiaeHus. [IocTOSSHCTBO 4acTOTHI
CBETAa W COOTHOIICHUE [IJIMH BOJH MPU MNEPEXOJE MOHOXPOMATHUYECKOrO CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPE.

Xon nydeit B npuszme. ucnepcus cBera. CHOXKHBIA COCTaB OEIOro CBETA.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa MmojHOro BHYTPEHHETO
OTpaXKEHHS.

Cobuparomue u pacceuBaromye JUH3BL. ToHKas auH3a. DOKyCHOE
pacCTOsIHME M OINTHYECKas CWiIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUSI TOHKOM CheprUyYecKo JUH3BI OT €€ reOMETPUM U OTHOCUTEIHLHOIO
MOKa3aTeNs MPeIOMIICHUSL.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOMIEANIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHune wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onTudeckas
cUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

Hemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanre npeioMIICHUS CBETA.

HaOnronenue nojiHOro BHyTPEHHETO OTpakeHus. Mojieib CBETOBO/IA.

HUccnepoBanne Xoa CBETOBBIX ITYYKOB YEpE3 IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IIPU3MY.

UccnenoBanrie cBOMCTB M300paKeHUM B JTMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Habnronenune nntepdepeHinu ceera.

HabGnronenue mBeTOB TOHKUX MJIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenue auppakinoOHHON PEIETKY.

HaOnronenne nudppakiiniOHHOTO CIEKTPA.

Habmronenne nucnepcuu cBera.

Hab6nronenue nonsipu3aiuu cBeTa.

[IpumeHeHune noasApoOrI0B 1 N3YUEHHUS] MEXaHUYECKUX HAMPSHKEHUM.



Yuenuueckuii sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3mepeHune nokazaress NpeaoMIIeHUs CTEKIa.

UccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
MPUMEPE KUJIKHUX JIHH3).

N3mepenne poKyCHOTO paCCTOSIHUS PaCCEUBAIONITUX JIMH3.

[Tonyyenue n300paxxeHusi B CUCTEME U3 MIOCKOTO 3epKalia v JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIng U MOJIIPU3AINH CBETA.

N3ydenne noyisipu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOT0 U3IYYEHHUS Ha JIBYX IIEISIX.

HaOnronenue nucnepcum.

Habmronenne u uccienopanue qudpakiimoOHHOTO CIIEKTpa.

N3mepeHne IuHbI CBETOBOM BOJIHBI.

[TonydeHnue criekTpa W3JIy4eHHUs CBETOJMOJAA MPH MOMOIIU JU(PPAKIIMOHHON
PELIETKU.

Tema 5. OcHOBBI CICHUAIBHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panunel TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsl
CHelIUAJIbHOW TE€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpazoBanusi  JlopeHiia.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMmeJyIeHue
BPEMEHU U COKPAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIBCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIrUs
MTOKOS.

TexHu4yeckne yCTPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OPaTOPHBIE PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W SHEPrUU  PEIATHUBUCTCKUX 4acTUl] (MO
dboTorpadusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 2. KBanToBas pusuka.

Tema 1. Ceéemosvie Keanmul

PaBHOBECHOE TeIIOBOE M3IIy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOTO Tema).
3akoH cMeuienns Buna. I'unoresa [lnanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®otorpdext. OnbiThl A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OuinmTeHa ana oroaddexra. «Kpacnas rpanuma» Gorodddekra.



JlaBnenue cBera (B YaCTHOCTH, [IaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0 W aOCOJIOTHO OTpPaKarollyro moBepxHocTh). Ombiter I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBA yacTull. Bonnel ae bpouns. linaa BoaHbl ne bpoitst n
pa3Mepbl  00JlacTH  JIOKJIM3AIUK  JABWKYILEWCs dacTuilbl. KopryckynspHo-
BOJTHOBOM ayanu3M. Judpakius 31eKTPOHOB HA KpUCTAILIAX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUS] HEoNnpeaenEéHHOCTeN
I'eitzenbepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
dboToasieMeHT, (PoTomaTUYMK, TYHHEIBHBIH MHMKPOCKOII, COJIHEUHas OaTapes,
CBETOJIMO/I.

Hemoncmpayuu.

®doto3(PpdheKT HAa yCTaHOBKE C IMHKOBOM INIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBELIEHHOCTH.

Cseroauo.

Conneunas Gatapes.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nNPAKMUKYM.

Uccnenosanue ¢poTope3ucropa.

N3mepenne nocrosiaaoi [Imanka Ha ocHOBe HccienoBanus ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHHUS.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nydenue u norjomeHue GOTOHOB MPHU MEPEXo0Jie aToMa
C OZHOTO YPOBHS DHEPIUU HA IPYIrOM.

Bunpl ciektpoB. CrieKTp ypOBHEN YJHEPTUM ATOMA BOJOPOAA.

CnoHTaHHOE M BBIHYXKJICHHOE M3JIyueHHe cBeTa. Jlazep.

TexHuueckue yYCTpPOMCTBA M TEXHOJOTMYECKHE IPOUECCHl: CHEKTpalbHbIN
aHanu3 (CIEeKTPOCKOI), a3ep, KBAHTOBBIN KOMIBIOTEDP.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

Habmronenne nuHEHYaThIX CIIEKTPOB.

YCTpONCTBO U IENCTBUE CUETUYNKA HMOHU3UPYIOIINX YACTHILI.
OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUEHHUS.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.
Habmronenue nuHeitgaToro crekTpa.



HccnenoBanne cnekrpa pa3peKEeHHOr0 aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTositHHOM PunGepra.

Tema 3. Qu3zuka amommnozo aopa.

Hyxknonnas monens sanpa I'eiizenOepra—MBanenko. 3apsin sigpa. MaccoBoe
yucio sapa. U3oromsl.

PanuoaktuBHOCTh. Aunb(da-pacnaj. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnan. ['amma-uziydeHue.

3aKOH paJMOAKTUBHOIO pacrnajaa. PaguoakTUBHBIE HW30TONBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHHe paJOaKTUBHOCTA HA JKHUBBIC
opranusMbl. EcrecTBeHHbI QOH nM3nydeHus. Jlozumerpus.

DOHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT maccsl sapa.

Anepublie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [IpodieMbl
YIPaBIsIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl Pa3BUTHUSA
SAJIEPHON SHEPIETUKH.

Tema 4. Inemenmapuvie uacmuyol.

MeTtonbl perucTpanuy U UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBHUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHOUN Moaenu. KBapk-ritooHHast MOJIEIb aIpOHOB.

O®usuka 3a npeaenamu CrtaHgaptHol Mojenu. TéMHass marepuss U TEMHas
SHEprus.

EnuHCTBO puznueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

UccnenoBanue painoakTUBHOTO (hOHA C UCIIOIH30BAHUEM JJO3UMETPA.

N3yuenue nornomeHus: 6eTa-4acTUll aTlOMUHUEM.

Du3nYeCKUl MPAKTHKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYHH C UCIOIb30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCHUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemnoie NOHAMUA,C6AZAHHBIE C U3YUEHUEM MEMO0068 HAYUHO20
no3nanua: SBICHUE, HAYYHbIH (akT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: wmarHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKU MATrHUTHBIX  PYI,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



I[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzuka»
JOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUECHTALIMM, TMO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOILUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, pacUIUpEeHHe >KHU3HEHHOTO
ONbBITA U OMbITA ACATEIBHOCTU B MPOLECCE peaau3alii OCHOBHBIX HaITPaBIICHUM
BOCIIUTATEIILHOW ESATENBHOCTH, B TOM YHCJIE B YACTH:

rPaKIAAHCKOI0 BOCIIMTAHUA:

e CchOPMHPOBAHHOCTh TPAXIAHCKOM  MO3WMLMU  OOydwarolerocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIICUETOBEYECKUX TyMAHUCTUYECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEN;

* TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJIECHUUM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATL C  COLMUAJIbHBIMU  HWHCTUTyTaMHU B
COOTBETCTBHH C UX QYHKIMUSIMHU U HA3HAUCHHUEM;

* TOTOBHOCTb K T'YMAaHUTApPHOU U BOJIOHTEPCKOUN ACATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e c(HOPMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIECHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (DU3HUKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO MOBEICHHUS,

e CHOCOOHOCTH OLIEHMBATh CUTYAIIMIO U MPUHUMATH OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEroO.

3CTETHYECKOr0 BOCTIMTAHUA:



ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAas JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHMSA:

HMHTEpEeC K pa3auyHbiM chepaMm npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUClIe CBS3aHHBIM C (U3MKOW W TEXHHUKOM, yMEHHE COBEpIIATh
OCO3HAHHBINA BBIOOP Oyayiiel npodeccun U peain30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIE TUTAHbI,

FOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
o0nacTy GU3MKHU HA TPOTSKEHUU BCEH KU3HHU.

IKOJOIrH4€CKOro BOCIIMTaHus .

c(hOpMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYphl, OCO3HAHUE TJI00AIHHOTO
XapakTepa FKOJOTUUECKUX PoOeM;

IUIAHUPOBAHHWE M OCYILIECTBICHUE JICMCTBUI B OKPYXXAKOUIEH cpele Ha
OCHOBE 3HAHUA 11€JIEN YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue ONbITa JESITEIbHOCTH IKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHM 1O (PU3HUKE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUsI HU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW MESITEIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4deHUs (PU3MKM OCYIIECTBIATh MPOCKTHYIO M HCCIEIOBATEIHCKYIO
NEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
Ba3oBble JjoruuecKkue JelicTBUA:

CcaMOCTOATENbHO  (opMylHMpoBaTh M aKTyalU3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh IENN NCSITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHXKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH MW TMPOTHUBOPEYMS B pacCMaTpUBAEMbIX
(hbU3UYECKUX SIBICHUSX;

pa3palaThIBaTh IUIaH PEUICHUs TPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3yJbTATOB LIEJISIM, OLICHUBATHh PUCKU ITOCIEACTBUN EATEIIBHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBHUSIX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPYU PEIICHUH >KM3HEHHBIX MTPOOJIEM.



Ba3oBble uccienoBareabcKe 1eMCTBUA:

BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KIOYEBBIMU MOHATUSAMU U METOJIaMU
(bu3nYecKoil HayKH;

BJIQJIETh ~ HaBBIKAMU  y4eOHO-HCCIENOBATENIbCKOW M MPOEKTHOU
JESITENPHOCTH B 00JaCTH (DU3UKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY IIOMCKY METOJOB pelleHus 3a1ad  (hU3MUecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PAa3IMIHBIX METOI0B MTO3HAHMS;

BJIQ/IETh BUAAMH JACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPEeTALNY, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3IUYHbBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajaady,
BBIIBUTaTh THUIOTE3y €€ pelIeHus, HaXOAUTb AapryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHWM, 3a/laBaTh NMapaMmeTpbl U KpUTEPUU
peleHus;

aHAIM3UPOBATh TOMYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
AESITENFHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;
yMETb MEPEHOCUTh 3HAHMA MO (U3MKE B MPAKTHUECKYIO 001acTh
KU3HEACATEIHHOCTH;

YMETh MHTETPUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPE/UIaraTh OPUTHHAIBHBIE MTOAXO0AbI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTePHATUBHBIC PELLICHUS.

PabGora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMU MOJy4YeHUs] uHPopManuu (U3NYECKOrOo COACPKAHUS
Y3 HCTOYHHUKOB PAa3HBIX TUIOB, CAMOCTOSITEIBHO OCYIIECTBJISATH IOUCK,
aHaJu3, CHUCTEMATH3allMI0 W HMHTEPHIpPETAUi0 HH(POpMAMU pa3IMIHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

HCIIOJIB30BaTh CpeJcTBa HMHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  pENIEHUWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3aIlMOHHBIX 3a7a4 C COOJIIoJeHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHurs, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;



co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHUS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHus WHGOpPMAIMM U I1EJNeBOM ayJAUTOPUH, BBIOUpAs
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YAJTU3ALINH.

KOMMyHI/IKaTI/IBHl)Ie YHuUBEPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHH:

OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (U3UKA HU BO BHEYPOUHOU
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMATh W HUCHOJNb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUYAJIbHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTHBA;

NpUHUMATh UEIHM COBMECTHOM JEeATENbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS TO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacpeiesIsiTh POJIU ¢ YYETOM MHEHUIN y9aCTHUKOB, OOCYK/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHMKA KOMaHIbl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE IOBEAECHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  MO3HABATEIBHYIO JACSITENBHOCTH B
obnactTi GU3MKK W aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSATEIILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KAYCCTBEHHBIX
3a/ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YUETOM HMEIOIIMXCS
pPECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JaBaTh OIIEHKY HOBBIM CUTYAIUsIM;

paciMpsATh paMKH  yd4eOHOro TpeIMeTa Ha  OCHOBE  JIUMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CrocOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAHMIIMH B 00JIaCTU
(GU3KMKY, TTOCTOSHHO TOBBINIATh CBOM 0Opa3oBaTENbHBIA M KYJIbTYPHBIN
YPOBEHbB.

CaMOKOHTpOJII), 3MOHI/IOHaJIbHLII71 HHTEJJICKT.

JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JICSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIETh HABBIKAMM TO3HABATEJIHLHOW peduieKkcun Kak OCO3HaHUs
COBEPILIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MNPUEMBI pediIeKCuu I OIEHKH CUTyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPYTMX TP aHAIU3€ Pe3yIbTaTOB
JIEATSIILHOCTH,

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTHX MpPU aHAIW3€ PE3YJbTaTOB
NS TeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mpomecce mocTkeHUs JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEBI I10
dbu3uke IS ypOBHS CcpeaHero ooOmero o0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATBHBIH WUHTEIUICKT, MIPEeIOoJIarafoIIHA
c(hOopMUPOBAHHOCTb:
e CaMOCO3HAaHMs,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh AAANTHUPOBATHCA K
HYMOIIMOHAILHBIM WU3MEHEHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIKOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIU
U yCTeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXO U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHMMATh  3MOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUS! C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.



IlnannpyemMblie npeaAMeTHbIE Pe3YJIbTATHI
B pe3yabTaTte udyueHus yueOHOro npeamera «@u3nka)» Ha ypoBHe CpeHEro
001ero oopasoBaHus:

BbinycKHMK Ha YIJ1y0JIeHHOM YPOBHE HAYYMTCS:

OOBSCHATh M AaHAIM3UPOBATh pPOJIb W MecTo (GU3UMKA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUPAa, B PA3BUTHUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIbHOCTH JIFOJICH;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAy (U3UKOW U JAPYTUMHU €CTECTBEHHBIMU
HayKaMu;

XapaKTEpHU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIArarOIMMU HAYYHBIMU
MOHATUSMU: MPOCTPAHCTBO, BpPEMsl, MaTepusl (BEIIECTBO, IOJE), IBHKEHHUE, CHUJIA,
SHEPIus;

NOHUMAaTh U OOBSACHATH LEIOCTHOCTh (PU3NUYECKON TEOPUH, pa3InyaTh IPaHUIIbI
€€ NPUMEHUMOCTU U MECTO B PNy APYTUX (PU3HUUECKUX TEOPHIL;

BJQJIeTh IpPUEMaMU IOCTPOEHUS TEOPETUUYECKUX JIOKA3ATENbCTB, a TaKKe
IPOTHO3UPOBAHMS OCOOCHHOCTEN MPOTEKaHUSI (PU3NUYECKUX SIBIICHUN M MPOIIECCOB
Ha OCHOBE ITOJIYYEHHBIX TEOPETHUYECKUX BBIBOJIOB U JOKA3aTEIbCTB;

CaMOCTOSITEJIbHO ~ KOHCTPYHPOBATh  AKCIEPUMEHTAJIbHBIE YCTAaHOBKU  JJIs
IPOBEPKHU BBIABUHYTBHIX TMIIOTE3, PACCUMTHIBATh A0COJIOTHYIO U OTHOCHUTEIbHYIO
MOTPELTHOCTH;

CaMOCTOSITENILHO MJIAaHUPOBATh U MPOBOJUTH (PUIUUECKHE SKCTIEPUMEHTHI;

pelaTh IpPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC U PAaCUETHHIC (PU3NUECKUE
3aJaud C OIMOpPOI Kak Ha W3BECTHHIE (PU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJIEJIY, TaK U HA TEKCThI C U30BITOUHON MH(OpMALUEH;

OOBSACHATh TPAaHULIBl NPUMEHEHHS] H3YYEHHBIX (U3HUECKMX MOJENed Mnpu
pelIeHN (PU3NYECKUX U MEXIPEIMETHBIX 3aa4;

BBIIBUTaTh THUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOIOJATAIOMIMX (PU3MUYECKHUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

XapaKTepu30BaTh I00ANIbHBIE MPOOJIEMBI, CTOSIIUE Iepel] YEeIOBEUECTBOM:
HSHEPreTUYECKUE, CHIPHEBBIC, DKOJOTUYECKHUE, U POJib (PU3UKH B PEIICHUH ITUX
npooiem;

OOBSCHATH MNPUHLUMIIBI PabOThl M XapaKTEPUCTUKU HM3YUEHHBIX MAaIlUH,
npuOOPOB U TEXHUUECKHUX YCTPOUCTB;

OOBSICHATH yCIIOBUSL TNPUMEHEHHs] (U3MUECKUX MOJAETEH TMpH pEeleHUH
busnyeckux 3a7ay, HAXOAWTH AJCKBATHYIO MPEIJIOKEHHOU 3amadye (PU3NYECKYIO
MOJIeJIb, pa3penarb Opo0ieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUW, TaK M IpH
MIOMOILA METO/I0B OLIEHKH.
BbinycKkHMK Ha yriiy0JIeHHOM YPOBHE IOJIY4YUT BO3MOKHOCTb HAYYUTHCH:

nposepsimsb  IKCNEPUMEHMANbHBIMU  CPEOCMEAMU  8bIOGUHYMblE  2UNOMESD,
Gdopmynupys  yerb UCCLEO08AHUS, HA OCHOBE 3HAHUA OCHOBONONALAIOUWUX
@u3uyecKux 3aKOHOMepHOCmell U 3aKOHO8;



ONuUCLIBAMb U AHATUIUPOBAMb NOJVUEHHVIO 6 pe3ybmame HNpo8eOeHHbIX
@u3UYeCKUX IKCREPUMEHMO8 UHDOPpMayuIo, onpedeiims ee 00CMOBEPHOCb,

HOHUMAmMb U OOBACHAMb CUCMEMHYIO CB853b MeHCOY OCHOBONONALAIOUUMU
HAYYHbIMU NOHAMUAMU. HPOCMPAHCMBO, 6peMs, Mamepus (eujecmeo, noie),
o8udiceHue, Cuid, SHepeusi;

peuams IKCNePUMEHMANIbHble, KAYeCMBeHHble U KOAUYeCmeeHHble 3a0adu
ONIUMNUAOHO20 YPOBHS CILONCHOCMU, UCNOAb3YS usudecKkue 3aKoHvl, d MakKice
VPaeHeHusl, cesa3blearouue GusudecKue eIudUHbL;

AHATUZUPOBATNL  CPAHUYLL NPUMEHUMOCMU (QU3UYEeCKUX 3aKOHO8, NOHUMAMb
gceobwuill  xapakmep  (YHOAMEHMANbHLIX — 3AKOHO8 U O2PAHUYEHHOCHDb
UCNONIL308AHUSL YACTHBIX 3AKOHOB,

dopmyruposams u pewamsv HOBble 3A0adlU, BO3HUKAIOWUE 8 X00e VUeOHO-
UCCIe008amMeNbCKOU U NPOEKMHOU 0esimelbHOCMU,

YCcogepuieHcmeo8ams npudopvl U Memoobl UCCIe008aHUSL 8 COOMBEMCMEUU C
noCmasieHHou 3a0ayeti,

UCNONIBL3068aMb MemOoObl MAMEMAMULECKO20 MOOeNUPO8anUs, 6 MOM 4ucie
npocmetiviue  cmamucmudeckue Memoovl Ol 00pabomku - pe3yibmamos

dKcnepumernma



11 KITACC

KosmuecTBo 4acos JJIeKTPOHHBIE
No 11/ HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
) IpPOrpaMMbl Beero Kontposbnbie | IIpakTudeckue | ofpasoBaTenbHbIe
padoThI padoThI pecypcebl
Pasznen 1.2JIEKTPOMATHUTHBIEKOJIEBAHUSA U BOJIHbBI
3 bu6mmoreka [{OK
JICKTPOMArHUTHEIC KOJICOAHUS U
1.1 23 1 https://m.edsoo.ru/ff0c977
¢buznyecKrue OCHOBBI AJIEKTPOTEXHUKH 2
DJeKTpOMarHuTHBIE BOJHBI U (PU3NYECKHE bubnuoreka [JOK
1.2 14 1
OCHOBBI PAAUOTEXHUKHA https://m.edsoo.ru/ff0c98fe
bu6mmoreka [IOK
1.3 CBeTOBbIC BOTHEI 23 ! https://m.edsoo.ru/ff0c98fe
but6mmoreka [JOK
1.4 Onruka. Ontuyeckue npudopbI 19 httns:/m.edsoo.ru/f0c9ac0
L5 OCHOBBI crielMaIbHON TEOPUHU 6 1 bubnuorexa [JOK
' OTHOCUTENBHOCTH https://m.edsoo.ru/ff0c9df4
Hroro no pazneny 85
Paznen 2.KBAHTOBAS ®U3UKA
bu6mmoreka [{JOK
. 1
2.1 CBeTOBbIC KBAHTHI 16 https://m.edsoo.ru/ff0ca600
2.2 ®dusuka atoma 12
2.3 ®du3nKa aTOMHOTO si7Ipa 12



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
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https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

24 DJieMEeHTapHbIE YaCTHUIIbI 5
Hroro no pazgeny 45
Paznen 3.OM3NYECKH IPAKTUKYM
6.1 PuU3HYECKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pa3znen 7.0 BOBIIAIOILIEE TIOBTOPEHUE
CucrteMatusanus 1 0000IIEHIE
71 IIPEIMETHOTO COAECP KAHUS U OTbITA 20
NesITeIbHOCTU, TPUOOPETEHHOTO MPHU
n3ydyeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 20
Pe3epBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB ITO 170 16

[NPOT'PAMME










		2023-10-11T16:13:39+0400
	Мартьянова Ольга Николаевна




