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IHosicHuTE/IbHAA 3alIUCKA
Pabouas mporpamma yyeOHOro mpenmera «Pu3uka» HampaBieHa Ha (GopMupoBaHHE y
oOyyaromuxcst (GyHKIIMOHATIHHON TPAaMOTHOCTH M METAIlIPEIMETHBIX YMEHUI Yepe3 BBHITIOJHEHUE
HCCIIEIOBATENIbCKON U MMPAKTUYECKOU NEATENBHOCTH.

B cucreme ecrecTBeHHO-Hay4YHOTO 00pa3oBaHus (pr3MKa Kak ydyeOHBIH MpeaMET 3aHUMAeT
BA)KHOE MECTO B ()OPMUPOBAHUM HAYYHOT'O MMPOBO33PEHMSI U O3HAKOMJIEHUS OOYYaroIIUXCs C
METO/IaMH{ HAy4YHOI'O IIO3HAHUS OKPYKAIOLIEro MHUpa, a TaKKe € (U3NYECKUMU OCHOBaMU
COBPEMEHHOTO IPOU3BOJICTBA U  OBITOBOIO TEXHUYECKOI'O OKpPYKEHHUS UEJIOBEKa; B
¢dbopmupoBaHUM COOCTBEHHOM TO3WMIMM TI0 OTHOWIEHHIO K (usnyeckoil wuHpopMarmm,
MIOJIyYE€HHOU U3 pa3HbIX HCTOYHUKOB.

VYuebnuk ¢usuku 10-11xmaccer (aBTopsl nporpammsl ['.51.Msikumes, b.b. Byxosues, H.H.
CoTtckuil.

WN3yuenne ¢u3uku Ha  0a30BOM  YpOBHE OpUEHTHpPOBAaHO Ha  obOecreueHue
o011eo0pa3oBaTeabHON U O0IIEKYIbTYPHON MOATOTOBKH BBIITYCKHHUKOB.

Copepxanue 6a30BOro Kypca Mo3BOJISIET UCHOIb30BaTh 3HAHUA 0 (PU3HUECKUX O0OBEKTaX U
nporueccax Juig obecrieueHus: 0e30MacHOCTH NpU OOpallleHuu ¢ MpuOopaMu U TEXHUYECKUMU
yCTpOICTBaMU; ISl COXPAHEHHUS 310POBbsI U COOJIIOJICHUSI HOPM SKOJIOTMUECKOTO MOBEIEHUS B
OKPYXAIOIEH Cpee; s IPUHATHS PEIICHUI B TOBCEAHEBHOM KU3HH.

B ocnoBy usydenust npeamera «Pusnka» Ha 0a30BOM YpOBHE B 4acTH (OPMHUPOBAHUS Y
oOyuarouuxcs HaydHOTO MUPOBO33pEHUs1, OCBOEHHS OOIIEHayYHbIX METOJIOB TIO3HAHHUS, @ TAKKeE
MPaKTUYECKOTO MPUMEHEHHUS] HAay4YHBIX 3HAHUM 3aJl0)KEHbl MEXIIPEAMETHbIE CBS3M B oOnacTu
€CTECTBEHHBIX, MATEMaTHUYECKUX U TYMAaHUTAPHBIX HayK.

[Iporpamma cocraBieHa Ha OCHOBE MOJYJIBHOTO MPHUHIMIIA TOCTPOEHUS Y4eOHOTrO
Marepuaia. KonmmuecTBo 4acoB Ha M3ydeHHE YIeOHOTo mpeaMera: 68 ydeOHBIX YacOB U3 pacyéra
2 yaca B HEJIEJIO.

esun n3yyeHus Gpu3UKu
N3yuenne ¢usukm B cpemHmux (TOJIHBIX) 0Opa30BaTENBHBIX YUYPEKICHUAX Ha 0a30BOM

YpOBHE HAIPaBJI€HO Ha JOCTH)KEHUE CIETYIOIIUX LIeJIeH:

J oceoenue 3nanuili 0 GyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX M MPHUHLHUIAX, JISKAIUX B
OCHOBE COBPEMEHHOH (U3MYecKOl KapTHHBI MHpa; Hambojee BaKHBIX OTKPBITUSAX B
obmactu (U3MKHM, OKa3aBIIMX ONpENENAIoNlee BIMSHHE HA pa3BUTHE TEXHUKU U
TEXHOJIOTMH; METOJaX HAYYHOT'O MO3HAHUS TPUPO/IBL;

J 06/1a0eHuUe ymeHuAMu TPOBOJUTH HAONIOJEHUS, IUIAHUPOBATh U  BBINOJHSTH
9KCMEPUMEHTBHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHSITH OTYyYSHHbIE 3HAHUS
no ¢uszuke A 0ObSICHEHUS Pa3HOOOpa3HbIX (U3MUYECKUX SBICHUN M CBOICTB BEIECTB;
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3MYECKHX 3HAHUW; OILIEHUBATh JOCTOBEPHOCTH
€CTeCTBEHHOHAy4YHOU HH(OpMaILNH;

. pa3eumue NO3HABATEILHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B Mpoliecce MpUoOpeTeHns 3HAHUI U yMEHUH Mo (U3MKE C MCIOJIb30BAaHUEM PA3IUYHBIX
HMCTOYHUKOB MHGOPMAIIUU ¥ COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

o éocnumanue  yOSXKJEGHHOCTH B  BO3MOXXHOCTH  TO3HAHUS  3aKOHOB  MPHUPOIBI;
WCIIOJIb30BaHUs JOCTIDKEHUN (PU3UMKKU Ha ONaro pa3BUTHs YENOBEUYECKOW IMBHIN3AIINU;
HEOOXOIMMOCTH COTPYAHMYECTBA B TIPOIECCE COBMECTHOTO BBITIONHEHUS 3ajad,
YBOKUTEIBHOTO OTHOLIEHUS K MHEHHIO OINMOHEHTa TpU OOCYKIEHHH MpobdiIemM
€CTECTBEHHOHAyYHOTO COJepXKaHHUS; TOTOBHOCTH K MOPAIbHO-3TUYECKOW  OIEHKE
WCIIOJIb30BaHUS HAyYHBIX JOCTHIKEHUHM, UyBCTBA OTBETCTBEHHOCTH 32  3alUTY
OKpY’Karollen Cpeibl;

o HCIOJIb30BAHME MPUOOPETEHHBIX 3HAHUM M YMEHMH UIS PelIeHNs MPAKTUIECKHUX 33134
MTOBCETHEBHOM KHU3HU, 0OecreyeHus] 6€30MacHOCTH COOCTBEHHOU JKU3HH, PAIlHOHAIBLHOTO
MIPUPOIOIIOJIE30BAHUS U OXPAHBI OKPYXKAIOIIEH CpEebl.

3anaum oOyuenus: pusuke:



OCBOEHHE 3HAHUH O q)yHIIaMeHTaJIBHBIX (1)I/I3I/I‘-I€CKI/IX 3daKOHAax U MpUHOUIIAX, JICKAIIUX B
OCHOBE COBPEMEHHOU (PU3NYECKOW KapTUHBI MHpa; HAu0O0JIee BAXKHBIX OTKPHITHSIX B
obnactu (DU3HMKHM, OKA3aBIIUX ONPEICIISIONICEe BIMSHHEC HA pa3BUTHE TEXHUKA U
TCXHOJIOTMHU; METOJaX HAYYHOI'O ITO3HAHUA ITPHUPOIDI;

OBJIAJICHUC YMCHHUAMU MMPOBOAUTH Ha6JIIOI[CHI/I$I, IJIaHUPOBATb u BBIIIOJIHATH
OKCIICPUMCHTBI, BBIABHUIdaTb THUIIOTC3bl W CTPOUTHL MOIACIH, NPHUMCHATH ITOJIYYCHHBIC
3HaHUS MO (PU3HKe UIA OOBSICHEHHUS pa3HOOOpa3HBIX (HM3WYECKHUX SBICHUH U CBONCTB
BCHICCTB, MMPAaKTUYCCKOTI'O HUCITIOJIB30BAHUA (1)I/ISI/I‘~ICCKI/IX 3HaHI/H\/JI; OILICHHUBATHb
JOCTOBEPHOCTh €CTECTBEHHOHAYYHOH MH(POPMAITHH;

Pa3BUTHUC NTO3HABATCIIBHBIX NHTCPCCOB, UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>1
B TIpoIlecce TPUOOpPETCHHsS] 3HAHMW 10 (HU3MKE C HCIOIH30BAaHUEM PA3TMIHBIX
HMCTOYHUKOB MH(GOPMAIIMU U COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUH;

BOCIIUTAHHUC Y6€)KJICHHOCTI/I B BO3MOXHOCTH TIIO3HAHUSA 3aKOHOB MpUpoO bl nu
HNCIIOJIb30BaHUS ]IOCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I Ha 6.]'[211"0 4eJIOBEYECKOU OUBHUJIN3aIINH,
HEOOXOJIMMOCTH COTPYJHUYECTBA B TIPOIECCE COBMECTHOTO BBITIOJNHECHHS —3ajad,
YBOKUTEIHLHOTO OTHOIIEHHUS K MHEHHWIO ONIMOHEHTa TpPU OOCYXKIEHUU TMpodiemM
€CTECTBEHHOHAYYHOTO COJICP)KaHMsI; TOTOBHOCTH K MOPAJIBHO- JTHYSCKOW OICHKE
HNCIIOJIb30BaAHUSA HAay4YHBIX }IOCTI/I)KeHI/Iﬁ, YyBCTBa OTBCTCTBCHHOCTHU 3a 3aluTy
OKpYKarollen Cpeibl;

HNCIIOJIb30BAHUC HpI/IO6peTeHHI)IX 3HAaHUU U YMGHPIf/’I I pCIICHUS MPAaKTUYCCKUX 3aaad
MOBCEIHEBHON  JKM3HM, oOecredyeHne  OE30IaCHOCTH  COOCTBEHHOM  JKU3HHU,
paIlMoHAIBHOTO TPHUPOIOIIOIH30BAHUS U OXPAHbI OKPYKAIOIICH CPEIbI

@DopMbI KOHTPOJIS 32 KA4eCTBOM 3HAHUN yYalIUXCs
v Tekyluii KOHTPOJIb
@poHTaTBHBIN YCTHBIN OTIPOC
NuauBunyanbHas npoBepKa 3HAHUI
KpaTkoBpemeHHbIE TUCHMEHHBIE PaOOTHI
[Tapnas pabora
JlaGopaTopHbie pabOTHI
v ITOroBbIii KOHTPOJIb
pedepaTs
TecTbl
HToroBbie KOHTPOJIbHBIE PAOOTHI
Hrorosas arrecranus

Ilnanupyembie pe3yJibTaThl

HJ'IaHI/IpyeMbIMI/I pe3yiibTaTaMH HU3YyUCHUA yqe6H0r0 npeamMceTa «Pusukay B 11 Kiacce
SABJIAKOTCA:

JImgyHOCTHBIE PE3YJIbTAThI:

copMupoBaHME TO3HABATENBHBIX HWHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPYECKUX
crocoOHOCTEH yyalmuxcs;

Y66)K,[[6HHOCTB B BO3MOJKHOCTHU IIO3HAHUA IIPUPOJBI, B HeO6XOI[I/IMOCTI/I pa3syMHOTO
HCIIOJNB30BAHUS JIOCTHIKCHUI HayKhl W TCXHOJIOT Uil 11 JajdbHeHIero pa3BUTHUA
YCIO0BCYCCKOI'O OGH.[CCTB&, YBAXKCHUC K TBOPpUIAM HAYKU U TCXHUKH, OTHOIICHUC K (I)I/ISI/II(C
KakK 3JICMCHTY O6H.[€‘1I€J'IOB€‘ICCKOI‘/’I KYJIBTYPBI;

CaMOCTOATCIBHOCTD B HpHOGpCTeHI/II/I HOBBIX 3HaHUM U MPAKTUYCCKUX yMeHHfI;

MOTHBAIUSl 00pa30BaTENIbHON JESITENbHOCTH IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/A;



(opMupoBaHHE LIEHHOCTHBIX OTHOLICHUN JPYT K JAPYry, YUUTENI0, aBTOPaM OTKPBITHIA H
M300peTeHu, pe3yapTaTaM o0ydeHusI.

I'oTOBHOCTD M €IOCOOHOCTH OOYJAIOIIUXCS K CAMOPAa3BUTHUIO M CaMOOOpa30BAaHUIO Ha
OCHOBE MOTHBAIMH K O0YYEHHIO U TIO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOCHHIO JAJbHEHIIEeH WHIUBUAYaTbHOW TPAaeKTOPUH OOpa3oBaHHS Ha
0a3e OPUEHTUPOBKH B MHpeE TIpodeccuii U mpodecCHOHATBHBIX MPEAMOYTCHUN, C YIeTOM
YCTOMYMBBIX MIO3HABATEIbHBIX HHTEPECOB.

MertanpeaMeTHbIE PE3YIbTATHI:

OBJIQJICHHE HABBIKAMU CAMOCTOSITEJIBHOTO NMPUOOPETEHUsI HOBBIX 3HAHUM, OpraHU3alUU
y4eOHOM NIeATEIPHOCTH, TIOCTAHOBKH IIeJIel, TUTAHWPOBAHUS, CAMOKOHTPOJI U OIICHKU
pe3yJIbTaTOB CBOEU JNEATEIBbHOCTH, YMEHUSMHM MPEIBUAECTh BO3MOXKHBIE PE3YJbTATHI
CBOMX JCHCTBUM;

IIOHUMAaHHC pa3n1/1q1/1171 MG)KI[y NCXOJHBIMHU (1)aKTaMI/I U TUIIOTEC3aMU IJId UX O6’I)$ICH€HI/I$I,
TGOpeTI/ILIeCKI/IMI/I MOACIIsIMU U peaJ'II)HI)IMI/I 06L€KTaMI/I, OBJIAJICHUC yHI/IBepCaJ'II)HI)IMI/I
y4eOHBIMM JIEHCTBUSMHU Ha NpUMeEpax TMIOTe3 Uil OObSICHEHUS HU3BECTHHIX (DAaKTOB U
AKCIEPUMEHTAJIbHOW MPOBEPKU BBIJIBUTAEMBIX THIOTE3, Pa3pabOTKH TEOPETHUYECKUX
MO/IEJIEN MPOIIECCOB UJIH SIBJICHUM;

(hopMHpoBaHHE YMEHHI BOCIIpUHUMATh, IlepepadaTbiBaTh U MPEIbABIATh HHPOPMAIIIIO
B CJIOBECHOM, 00pa3HOil, cCUMBOJMYECKON (opmax, aHAIM3UPOBATh U MepepadaThiBaTh
IMOJIYYCHHYIO I/IH(l)OpMaI_[I/IIO B COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMH, BBIICIATH
OCHOBHOC COJACPKAHHUE TPOYUTAHHOTO TCKCTA, HAXOAUTH B HEM OTBCTBI Ha
MIOCTaBJIEHHBIE BONPOCHI U U3J1araTh €ro;

MpUoOpEeTEHNEe OMBITa CaMOCTOSITEIFHOTO TOWCKA, aHaM3a M OTOOpa WHMOpMAIu ¢
WCTIOJIb30BAHNEM PA3JIMYHBIX UCTOYHUKOB U HOBBIX WH(POPMAIIMOHHBIX TEXHOJOTHHA IS
pelIeHus TOCTaBICHHBIX 3a]1ay;

pPasBUTHUC MOHOJIOTHYECKON H HHaHOFquCKOﬁ p€un, YMCHUA BbIpaXaTb CBOU MBICIIN U
CIIOCOOHOCTH BBICJIYIIIUBATDH CO6€C€,Z[HI/IK3, IIOHUMAaTh €ro TOYKY 3pCHHA, IIPHU3HABaATb
IIpaBO APYroro 4€jI0BE€Ka HA NHOC MHCHUC,

OCBOCHHC IIPUEMOB ,Z[CﬁCTBHﬁ B HECTaHIaPTHBIX CUTyalusix, OBJIAZICHUC
OBPUCTUYCCKHUMHU MCTOAaMU PCIICHUA HpO6J’I€M;

(dbopMupoBaHHe yMEHMI pabOTaTh B TPYIIE C BBHIMOJIHEHHEM Pa3IHMYHBIX COLMATBHBIX
peleid, mpeICTaBIsITh U OTCTauBaTh CBOU B3IJISAJIBI U YOEXKICHNUS, BECTU JUCKYCCHIO.

OTIBIT IPOEKTHOM JIeATeIbHOCTH Kak 0c000# hopMbl yueOHOM paboThl, CIOCOOCTBYIOMICH
BOCITMTAHUIO CaMOCTOSITEIbHOCTH, WHUIUATUBHOCTH, OTBETCTBECHHOCTH, IOBBIIICHHUIO
MOTHUBALMU U 3PPEKTUBHOCTH YUEOHOH AEATEIBHOCTH; B XOJI¢ PEaTH3allMd HCXOIHOTO
3aMbICiia Ha TPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHUEM BHIOUPATH aJICKBATHBIC CTOSIICH
3ajaue Cpe/ICTBA, IPUHUMATh PEIICHUS, B TOM YHCJIC U B CUTYaIlUsIX HEONPEICIEHHOCTH

Perynsarusneie YVY /|

aHaJM3UpOBaTh  CYIIECTBYIOIIME W  IUIAHUpOBaTh Oyaymwue  oOpa3oBaTesbHbIE
pE3yJIBTaTHI;

I/I,Z[eHTI/I(l)I/II_II/IpOBaTB COOCTBEHHBIC HpO6HeMBI " ONIpCACIIATh I'NIAaBHYHO HpO6JICMy;

BBIIBUT'aTh BEPCUHU pelIeHUs MpoOiembl, (popMyaupoBaTh T'MIIOTE3bI, MPEIBOCXHUIIATDH
KOHEUHBIH pe3yJbTarT;

CTaBUTh LIEJb JESITENLHOCTH Ha OCHOBE OIPENEICHHON MPOOIEeMBbl M CYIIECTBYIOITUX
BO3MOKHOCTEH;

(bOpMyJ'II/IpOBaTB y‘-Ie6HLIe 3aJa4d  Kak IIard JOCTH)KEHUS IIOCTaBJICHHOM IeIu
JACATCIIbHOCTH,



000CHOBKIBATH LECJICBBIC OPUCHTHUPLI U IPUOPUTCTHI CChbIUIIKAMU HAa HECHHOCTH, YKa3bIBas U
000CHOBEIBast JIOTUYCCKYIO MOCJICAOBATCIIbHOCTh IAroB.

OTIPEICNIATh HEOOXOIUMEBIE NEHCTBUE(s]) B COOTBETCTBUU C YUE€OHOW M MMO3HABATEIHHOMN
3a/1aueil U COCTABJISATh AITOPUTM MX BBITIOJTHEHHUS;

00OCHOBBIBaTh M OCYIIECTBISITH BBIOOpP HambOosee 3(PQPEeKTUBHBIX CIIOCOOOB pEIICHHS
y4eOHBIX ¥ IMO3HABATEIbHBIX 33/1a4;

OIIPENENATh COBMECTHO C II€JaroroM MW CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
pe3yJIbTaTOB ¥ KPUTEPUH OLIEHKU CBOEH yueOHOM! JESITEIbHOCTH;

CUCTEMATHU3UPOBATh (B TOM 4YHCIIE BbIOMPATH NMPUOPUTETHBIE) KPUTEPUU ILIAHUPYEMbBIX
pPEe3yIbTaTOB U OLICHKU CBOEH JESITEIBHOCTH;

oTOMpaThb HHCTPYMEHTBl Uil OLICHUBAHHS CBOEW JESITENbHOCTH, OCYILECTBIATh
CaMOKOHTPOJIb CBOEH JESATEIbHOCTH B paMKax MPeAI0KEHHbBIX YCIOBUHN U TpeOOBaHUM;

OLCHUBATH CBOIO JACATCIBHOCTH, APTYMCHTHPYA IMPUYUHBI JOCTUXXCHUA WM OTCYTCTBUSA
IUTAHHPYEMOTO pe3yabTaTa;

CBEpATH CBOU )IGfICTBI/ISI C OCIbI0 W, IIpU H€O6XOJII/IMOCTI/I, HCIIPABJIATH OIIHOKU
CaMOCTOATECIBHO.

Ilo3naBarensubie YV /]

YMeHune omnpenensaTh TOHSATHS, CO3/aBaTh OOOOIIEHUS, YCTaHABIMBATH AaHAJIOTHH,
KJacCUu(PUITIpPOBaTh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS W  KPUTEPHH IS
KJaccu(uKauy, yCTaHaBIMBATh MPUIHMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccykJieHne, yMO3aKiIodeHue (MHIYKTUBHOE, JCIYKTUBHOE, MO aHAJIOTHH) U JiejaTh
BBIBO/IBL.

CTPOHTDH PACCY)KICHHE OT OOIMNX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSM U OT YaCTHBIX
SIBJICHHH K OOIITUM 3aKOHOMEPHOCTSIM;

CTPOUTH pacCcyXJeHHE Ha OCHOBE CPAaBHEHUS MPEIMETOB U SIBICHUH, BBIACISAS IPU 3TOM
oOl1ue Npu3HaKy;

u3Narath MOJIYYCHHYIO HWHGOPMAIMIO, HUHTEPIPETHPYS €€ B KOHTEKCTEe periaeMoi
3a/1a4u;

CaMOCTOSITENIBHO YKa3bIBaTh Ha MH(OPMAIHIO, HYKJAIOLIYIOCS B MPOBEpKE, IpeiaraTh
U IPUMEHATH CIIOCO0 MPOBEPKH I0CTOBEPHOCTH UH(POPMAIIUY;

OOBSCHATH SIBJICHUS, TMPOIECCHI, CBS3M U OTHOIICHUS, BBISBISEMBIE B XOJI€
MO3HABATEIbHOW UM HCCIEAOBATEIbCKON JEATENBHOCTH (MPUBOJAUTH OOBSICHEHHE C
M3MEHeHHeM (OpMBblI TMPEACTABICHUS; OOBACHATH, JAETamu3upys Wi o0oOuias;
OOBSCHSATH C 33JJAHHON TOYKHU 3PEHHUS);

KommynukatusHble YV /]

ONpCACIIsITH BOSMOXKHBIC POJIK B COBMECTHOM ACATCIIBHOCTH,
HUrpartb OIpeACJICHHYIO POJIb B COBMECTHOM ACATCIIBHOCTHU,

MIPUHUMATh TO3UIMI0 COOECEHIKA, TOHUMAs MO3UIUIO APYrOro, pa3iuyaTh B €ro Peyu:
MHEHHUE (TOYKYy 3pEeHHs), JOKa3aTelbCTBO (apTyMEHTHI), (PAKThl; THIIOTE3bI, aKCHOMBI,
TEOPUH;

ONpCACIIsITL CBOU JEeUCTBUS U JEHCTBUSA MnapTHepa, KOTOPELIC CIIOCOOCTBOBAIM HJIA
IpeIsATCTBOBAIN HpOZLYKTHBHOﬁ KOMMYHHKAIIUU

CTPOUTL TO3UTHUBHBIC OTHOHIICHUA B  IIPOLECCC y‘-IC6HOI>i U II03HaBaTeJIbHOM
JACATCIIbHOCTH,



e KOPPEKTHO M apryMEHTHUPOBAHO OTCTaWBAaTh CBOI TOYKY 3PEHUS, B JUCKYCCUU YMETh
BBIJIBUTATh KOHTPAPryMEHTHI, MepedpasupoBaTh CBOIO MBICIE (BIaJICHUE MEXaHU3MOM
9KBHBAJICHTHBIX 3aMEH);

e KPHUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABAThH
OIMOOYHOCTh CBOEr0 MHEHHUSI (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

e Ipe/yIaraTh aTbTEPHATUBHOE PEUICHNE B KOH(M)IMKTHOW CUTYaIlUH;
e BBIJIEJATH OOILYIO TOUKY 3pE€HUS B JUCKYCCUU;

. AOrOBapuBAaTbCAd O IIpaBUJIaX MW BOIPOCax OJid 06CY)KI[€HI/I$I B COOTBCTCTBHH C
IIOCTABJICHHOM IEpe]l IPYIION 3a1a4ei;

[IpeameTHBIE pe3ynbTaThI:

e *3HAHMS O IPUPOJIE BAXKHENITNX (PU3NUECKUX SIBJICHUM OKPYKAIOIIEr0 MUpa U
IMOHMMaHHe cMbIciia (PU3NYECKUX 3aKOHOB. PacKphIBaromux CBS3b U3YUYEHHBIX SIBJICHUM;

e * YMEHMs MOJb30BATHCSA METOJaMHU HAYYHOTO UCCIIEAOBAHUS SIBJICHUN IPUPOIBL,
MIPOBOJUTH HAOIIIOIEHUS, IUTAHUPOBATH U BBIMOJIHITH 3KCIIEPUMEHTHI, 00padaThIBaTh
pe3ynbTaThl U3MEPEHUH, IPEACTABIATh PE3YIbTaThl U3MEPEHHM ¢ TOMOIIBIO TaOIHII,
rpa¢ukoB u Gpopmys, 0OHAPYKHBATh 3aBUCUMOCTH MEXIY GU3UIECKUMHU BEITMUNHAMH,
OOBSACHATH MOJYYEHHBIE PE3Yy/IbTAThI U JI€JaTh BHIBObI, OLIEHUBATH TPAHUIIBI
MOTPEITHOCTEN Pe3yIbTaTOB U3MEPEHMIA;

e °* YMEHHS IPUMEHSATh TEOPETUUECKHE 3HAHUSA 10 (PU3MKE HA TPAKTUKE, peliaTh
(bu3uvecKue 3a1a4u Ha IPUMEHEHNE TTOTYYCHHBIX 3HAHU;

e * YMEHHMS U HaBBIKU NMPUMEHSThH MOJTyUYE€HHBIE 3HAHUSI 17151 OOBSICHEHUSI IPUHIIUIIOB
JIEWCTBUSA BAXKHEUIIINX TEXHUUECKUX YCTPOUCTB, PEIICHUS NPAKTUYECKUX 3a/1a4
MOBCETHEBHOM KM3HU, 0OecredeH s 0e30MacHOCTH CBOEH JKM3HU, PAllMOHAILHOTO
MIPUPOIOIIOIIL30BAHUS U OXPaHbl OKPYKAIOLIEH Cpelbl;

e * hopmupoBaHue yOeKICHHS B 3aKOHOMEPHOM CBSI3U M MIO3HABAEMOCTH SIBICHUN
MPUPO/bI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, BHICOKOW IEHHOCTH HAYKH B Pa3BUTHH
MaTepUaIbHON U TyXOBHOU KYJIbTYPbI JIIO/ICH;

e * pa3BUTHE TEOPETHUUECKOTO MBILUICHHS Ha OCHOBE (OPMUPOBAHUS YMEHUN
yCTaHaBIUBaTh (DaKThl, pa3IuyaTh MPUUUHBI U CIEICTBUS, CTPOUTH MOJEIHU U BBIIBUTATh
TUIOTE3bl, OTBICKMBATh U (POPMYJIUPOBATH JI0KA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3,
BBIBOJIUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETUUECKUX MOjiesel Gpu3ndeckue
3aKOHBI;

e °* KOMMYHUKATUBHBIC YMCHUS NOKIAAbIBATHL O PE3YyJIbTATaX CBOCTO NCCIICAOBAHUA,
y4aCTBOBATh B JUCKYCCUU, KPATKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIB30BATH
CIIPAaBOYHYIO JIUTCPATYPY U APYIr'U€ NUCTOUYHHUKU I/IH(1)OpMaI_II/II/I.

B pesyabTaTe usyuenusi yaeoHoro npeamera «®u3uka» Ha YpOBHe CpeIHEro o01ero
o0pa3oBaHus:
BoinyckHUK HA 6230BOM YPOBHE HAYYHTCS:

—  JIEMOHCTPHPOBATh Ha MPUMEpPAX Pojb U MeCcTO GU3UKU B (OPMUPOBAHUU COBPEMEHHOM
HAayYHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTUMW, B MPAKTUYECKOU
NeSITeNLHOCTH JTIOJICH;

—  JEMOHCTPHpPOBATh Ha TMPUMEPAaX B3aUMOCBI3b MEXAy (HU3UKOW U JIpYyrdMuU
€CTECTBEHHBIMU HayKaMH;

—  yCTaHaBJMBAaTh B3aUMOCBS3b €CTECTBEHHO-HAYUHBIX SIBICHUI W MPUMEHSITH OCHOBHBIC
(buznyecKkrue MOIETH ISl KX OMHUCAHUS U OOBSICHEHHUS,



—  HCIOJIb30BaTh HMH(pOpManuio (U3NYECKOTO COACpKAHUSA TMPH PEHICHUH Yy4eOHBIX,
MPAKTUYECKUX, TPOEKTHBIX M HCCIEIOBATENbCKAX 3a/a4, WHTErpUpys HHPOPMALUIO U3
Pa3IUYHBIX UCTOYHUKOB M KPUTHUECKH €€ OLICHUBAS,

—  pa3nuuaTh U yMETh UCIOJb30BaTh B YUe€OHO-UCCIEOBATEILCKOM JIESITEIBHOCTH METOMBI
HAyYHOTO TIO3HAHUS (HAONIOJCHUE, OINUCAaHWE, H3MEpEHHE, OHKCIIEPHUMEHT, BBIJBI)KEHHUE
THIOTE3bl, MOJCIIMPOBAHUE H JIp.) U (OPMBI HAYYHOTO MO3HAHUA ((aKThl, 3aKOHBI, TECOPHUN),
JEMOHCTPHUPYS HAa IPUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHUU;

— TPOBOAWTH TpPSAMbIE M KOCBEHHBIE W3MEHEHUs (U3NYECKUX BEJIHYWH, BBIOHpas
U3MEpUTENbHbIE MPUOOPHI C YYETOM HEOOXOJUMOW TOYHOCTU HM3MEPEHUM, IIIAHUPOBATh XOJ
U3MEpEHUl, NOoJy4yaTb 3HAYEHHE M3MEpPSIeMON BEIMYMHBI U OLIEHUBATh OTHOCHUTEIbHYIO
MOTPEUTHOCTH IO 3aITaHHBIM (POpMYyJIaMm;

—  TIPOBOAMTH UCCIEIOBAHUS 3aBUCUMOCTEN MEXTy PU3NUECKUMU BETUUYNHAMU: ITPOBOIUTD
U3MEpEHUs U OIpEeNesITh Ha OCHOBE HMCCJIEOBAHUS 3HAYEHHE MapaMeTPOB, XapaKTEPU3YIOLINX
JAHHYI0 3aBUCUMOCTb MEXIYy BEJIMYMHAMHU, M JeJaThb BBIBOJ C YYETOM MOTPEIIHOCTH
U3MEPEHUN;

— UCHOJIb30BaTh JUI1 ONMCAHMS XapakTepa NpOTeKaHus (PU3MUECKHX MPOIECCOB
(bu3nvecKre BEIWINHBI U JEMOHCTPHPOBATH B3aUMOCBSI3b MEXKTy HUMH,

—  UCHOJIb30BaTh U1 ONMCAHMUS XapakTepa NpOTEKaHus (PU3MUECKHX MPOIECCOB
¢bu3nveckre 3aKOHBI C YUETOM TPaHHIl UX TPUMEHIUMOCTH,

—  pelaTh KaueCTBEHHBIE 337a4u (B TOM YHCIIE U MEXIIPEIMETHOTO XapaKTepa): UCIONb3ys
MoJienH, (U3MYECKHEe BEITMYMHBI ¥ 3aKOHBI, BBICTPAMBATh JIOTUYECKH BEPHYIO IETOYKY
00BsICHEHUS (JI0Ka3aTeNbCTBA) MPEIOKEHHOTO B 3a/1aue Mpoliecca (SBJICHU);

—  peliaTh pacyeTHBIE 33Jauy C SIBHO 3a/JlaHHON (PM3MUYECKOM MOJEIBIO: HA OCHOBE aHAIM3a
YCIIOBMSI 331a4M BBIACIATh (PU3NYECKYIO MOJIENIb, HAXOAUTh (PU3NYECKHUE BEIMYUHBI U 3aKOHBI,
HE0O0XOAUMBIE U IOCTaTOYHbIE ISl €€ PELICHMs], IPOBOAUTL PACUETHI U MPOBEPATH MOJTYUEHHBIH
pe3yibTar;

—  YYUTBIBATh TPAHMLBI NPUMEHEHMs] W3YYCHHBIX (U3NYECKUX MOJEIEH IpU pEIICHUU
(GU3NYECKUX U MEXIIPEIMETHBIX 3a/1ay;

—  HCIOJIb30BaTh MH(OPMAIMIO U NMPUMEHATh 3HAHHUSA O MPHUHLUIAX PabOThl U OCHOBHBIX
XapaKTepUCTUKAX W3YYEHHBIX MallMH, NPUOOPOB M APYIMX TEXHHYECKUX YCTPOWUCTB JUIs
peleHus MPaKTHUECKUX, yIeOHO-UCCIIeI0BaTEIbCKUX U IPOEKTHBIX 3a/1a4;

—  HCII0JIb30BaTh 3HAHUA O (PU3MUYECKMX OOBEKTAX U MPOLECCAaX B IOBCEAHEBHOM KU3HU AT
oOecrieyeHus 6€30MaCHOCTH MPH 00palleHNH ¢ TPHOOpaMU U TEXHUYECKUMU YCTPOMCTBaMU, JUIs
COXpaHEHHUs 370POBbs U COOIIOIEHHS] HOPM HKOJIOTMUECKOT0 TIOBEJICHUS B OKpYXKarolLei cpeze,
JUISL IPUHSATHS peILIEHUH B TOBCEAHEBHOM XKU3HMU.

BoinyckHHK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCSI:

—  noHUMamv U 0OBACHAMb YEIOCMHOCMb (DUUYECKOU Meopuu, pa3iuyams panuybl ee
NPUMEHUMOCTIU U MECMO 8 PAOY OpYeUX PU3UUECKUXx meoputl;

—  glademv npuemamu  NOCHMPOEHUs. MeOPemudecKux OOKA3amenbCms, d  maxdice
NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUSL U3UYECKUX SBMEHUNl U NPOYeCco8 HA OCHOBE
NOLYYEHHBIX MeOPeMULecKUX 66160008 U 00KA3AMENbCME,

—  Xapakmepuzoeamsv — CUCEMHYIO  C853b  MENCOY OCHOBONONACAIOWUMU — HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, BPEMS, Mamepus (6eujecmeo, noje), O8udceHue, Culd, SHepusi;

—  @blOBUCAMb  2UNOME3bl  HA  OCHOBE  3HAHUA — OCHOBONONALAIOWUX — (PU3UYECKUX
3AKOHOMEPHOCMEl U 3aKOHO8,

—  CaMOCMOsMenbHO NIAHUPOBAMb U NPOBOOUMb (PU3UUECKUe IKCHePUMEHMbL,

—  Xapakmepuzosamv  2100aibHble  NPOOAEMbl,  Cmoswue  neped  4ei08edecmEOoM.
9HepeemuiecKue, colpbegble, IKOI02UYeCKUe, — U POlb QUIUKU 68 PEeULeHUU IMUX NpoOeM,

—  pewiamv NPAKMUKO-OPUECHMUPOBAHHbIE KAYeCMEeHHble U paciemuble (huzuyeckue
3a0ayu ¢ 8blOOpoM uzuuecKOoU MOOenU, UCNONb3YS HECKOAbKO (OU3UYECKUX 3AKOHO8 UIU
Gopmyn, ceazvleaOWUX U36eCMHblEe DUIUYECKUE GEeTUUUHbI, 8 KOHMEKCMEe MeNCHnpeOMenHbIX
ceszell;

—  00bACHAMb NPUHYUNBL PAbOmMbvl U XAPAKMEPUCTNUKU U3YYEHHBIX MAWUH, Npubopos u
MEXHUYECKUX YCmpOoucms,



—  00BACHAMb YCI08USL NPUMEHEHUs Yu3ULecKUxX Mooenel npu peuleHul Qu3uyecKux 3a0ay,
HAXo00ums a0eK8amuyIo npeodiodceHHoll 3a0aye Qu3uuecKyro Mooeilb, paspeuams npooiemy Kaxk
Ha OCHOB8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MeMO008 OYEHKU.

O0s13aTe/IbHBINE MUHUMYM COACPKAHUS
cpeaHero o0mero oopazoBaHusi

ba3oBrlii ypoBeHb

DuU3UKa M eCTECTBEHHO-HAYYHbIH METO/ NIO3HAHUSA NPHUPOABI

®dusuka — QyHIaMEHTaNbHAs HayKa O IpUpoje. MeToIbl HAy9HOTO MCCIIeTOBAaHUS (DU3NIECKUX
saBieHnid. MoaenupoBanue GU3NUECKUX SIBJICHUN U HporieccoB. OPU3NUECKUM 3aKOH — IPaHULIBI
MPUMEHUMOCTH. DPU3MYecKHe TEOPUH U TNPUHIMI COOTBETCTBUS. Poiab m Mecto ¢u3uku B
(hopMHUPOBAaHUM COBPEMEHHOM Hay4yHOUW KapTHUHBI MUpA, B MPAKTUYECKON AEATEIbHOCTHU JIIOJIEH.
Qu3zuka u Kyibmypa.

MexaHuka

I'paHnubsl  OPUMEHMMOCTH  KJIIACCHYECKOW  MEXaHHMKU.  BaxHedmme  KUHEMaTUYEeCKHe
XapaKTEPHUCTUKU — NIEPEMEILIEHHUE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJIENH TEI U ABMKCHUM.
B3anmoperictBue Ten. 3akoHel BecemupHoro tarorenus, ['yka, cyxoro tpenus. MHepuunanpHas
cucTeMa oTcyera. 3akOHbl MeXaHUKH HproToHa.

NMmnynsc MarepuanbHOM TOYKM M CUCTEMBL. [I3MEHEHME U COXpaHEHHWE HMIIYJbCa.
Hcnonvzosanue 3axon08 mexanuxku 0151 00bACHEHUsT O8UNHCEHUS HeOeCHbIX men U OJisl Ppa36Umiisl
KocMuyeckux uccredoganui. MexaHW4yecKas SHEprusi CHCTEeMbl Tel. 3aKOH COXpaHEeHHUs
MexaHu4ecKoi sHeprun. PaboTa cubl.

Pagnosecue mamepuanvnot mouku u meepoozo mena. Ycnosus pasnogecus. Momenm cuubi.
Pasnosecue scuokocmu u 2aza. [eudicenue scuokocmeit u 2azos.

Mexanunueckue kojae0aHus U BOJHBIL. [IpeBparienns 3Hepruu npu koieOaHusax. DHEPrusi BOJIHBI.

MouJiekyasipHasi pu3UKa U TEPMOJUHAMHUKA

MonekynsapHo-kuaerndeckas teopus (MKT) crpoeHust BemiecTBa M €€ IKCIEPUMEHTAIbHBIC
JoKazaTtelbcTBa. AOCOIOTHAas TeMmIeparypa Kak Mepa CpeaHeld KHHETHYECKOW SHEPruu
TEIUIOBOTO JIBMDKCHHS YacTHIl BeliecTBa. Moienb uaeanbHoro ra3a. /laBnenue rasa. YpaBHeHue
COCTOSIHMS MCaIbHOTO raza. YpaBHenue MenaeneeBa—KnaneipoHa.

ArperatHble COCTOSIHUSI BelecTBa. Modenb cmpoernus scudxocmeil.

Buytpennss sueprus. Pabota u Teronepenada kak crocoObl U3MEHEHHsI BHYTPEHHEH SHEPTHH.
[TepBrIii 3ak0H TepMoAMHAMHUKHA. HeoOpaTUMOCTh TEIUIOBBIX IMporeccoB. [IpUHITUIBI AeHCTBUS
TEIJIOBBIX MAIIIKH.

DJIeKTPOANHAMUKA

Onekrpuyeckoe noJie. 3akoH Kynona. HampspkeHHOCTh M NOTEHIMAN 3JIEKTPOCTATUYECKOTO
noJs. [IpoBoagHMKH, OTYIPOBOIHUKH U 1u3IeKTpuku. Konnaencarop.

[TocTOSIHHBIN 37EKTPUYECKUN TOK. DNEKTPOJABIXKYILAS cuiia. 3akoH OMa Juisl MOJTHOW LEMu.
DNEeKTpUYECKU TOK B MPOBOJHHUKAX, AJIEKTPOJUTAX, MOIYINPOBOJHHMKAX, Ta3aXx U BaKyyMe.
Csepxnposooumocme.

Nunykuuss MarHuTHOTO mnoJd. JlelicTBME MAarHMTHOTO TMOJs Ha MPOBOJHUK C TOKOM H
JIBUKYIYIOCA 3apshkeHHyro yactuny. Cuna Awmnepa u cuia JlopeHna. MarHuTHble CBOMCTBa
BEILIECTBA.

3aKOH >JEKTPOMAarHUTHOM MHAYKLIMH. DJEeKTpoMarHuTHoe mnoJjie. IlepeMeHHbIN TOK. SIBlieHue
CaMOMHIYKINHU. UTHAYKTUBHOCTD. JHepaus 31eKmpoMacHUmMHO20 NoJis.

DnexTpoMarHuTHele Koliebanus. KonebaTenbHbII KOHTYP.

DNeKTpOMarHuTHbIE BOJHBI. J[Mana3oHbl 3JEKTPOMArHUTHBIX M3IIYUEHHH W MX MPAKTUYECKOE
MIPUMEHEHUE.

I'eomeTpuueckas ontuka. BoiHOBbIE CBOIICTBA CBETA.



OcHOBBI crIeNNATbHON TEOPUH OTHOCUTEJIBHOCTH
WHBapuaHTHOCTh MOAYJISI CKOPOCTH CBETa B BakyyMme. IIpUHIIUII OTHOCHTENBHOCTH DHWHIITEHHA.
CBsI3b MacChl ¥ SHEPrUH CBOOOIHOM YaCTHUIIBI. DHEPTHUS TTOKOSL.

KBanToBas ¢pusuka. Pusuka aroMa 1 aTOMHOI0 A/Ipa

l'mmorteza M. Ilmanka. ®orosnekrpuueckuii 3pdexr. DortoH. KopmyckymsipHO-BOJIHOBOM
nyanu3Mm. Coomuowenue neonpedenennocmeil I etizenbepea.

[TnanerapHas mozaens aromMa. OOBSCHEHHWE JHMHEWYATOro CIEKTpa BOJOPOJa Ha OCHOBE
KBaHTOBBIX MOCTYJIATOB bopa.

CocTaB W CTPOCHHE ATOMHOTO SiApa. DHEPIHs CBSA3M ATOMHBIX siiep. BHIBI pamuoakTHBHBIX
MIPEBPALICHUIN aTOMHBIX SIJIEP.

3aKoH paJMOaKTUBHOTO pacrana. SjaepHsie peaknun. L{emHas peakius eneHus saep.
DneMeHTapHbIe YacTHIlbl. DyHIaMEHTATLHBIC B3aUMOICHCTBUS.

Ctpoenue Bcesiennoii

CoBpeMeHHbIC TPEACTaBICHUS O MNpoUCXOokaeHun W dBomonnd CoyHIIA W 3BE3J.
Knaccudukanus 38e3/1. 3B€3/1bI U HICTOUHUKU UX SHEPTUU.

lNanaktuka. [IpencraBienue o CTpOEHUHU U SBOJIOIMU BeenenHo.

KanennapHo-temarnueckoe IVIaHHPOBaHHe Y4eOHOr0 MaTepHuaJia
no ¢pusuxe 11 xaace

Ne Tema Koa- | JlaTa
ypoka BO
4acos
duaekTpoanHamuka (10 v)
MarnuTtHoe 1noJie (34)
1 BsaumonelictBre TOKOB. MarauTHoe moie. 1
2 Bekrop marautHoM naayknuu. Cuna Amnepa. 1
3 JlelicTBME€ MarHMTHOTO TOJIS Ha ABMKYHMics 3apsan. Cua JlopeHia. 1
DJIeKTPOMArHUTHASI MHAYKUMSA 7 4)
4 SIBrIeHME ANEKTPOMArHUTHOM UHAYKIIMU. MarHUTHBIN MOTOK. 1
JlaGopaTtopnast pabota Nel HaGmroneHue neicTBHS MAarHUTHOTO TIOJIS
Ha TOK»
5 Hanpasnenue nnaykimonnoro Toka. [Ipasuio Jlenua. 1
6 3aKoH 3eKTpoMarHuTHoi uuaykuuu. Jlaboparopuas padora Ne2 1
«M3yueHue siBICHUS AIEKTPOMArHUTHOM WHIYKIIUM)
7 O/1C uHAyKIMY B IBMKYIIMXCS TPOBOJHUKAX. 1
8 Camounnaykuus. IHIyKTUBHOCTb. 1
9 DHeprusi MarHUTHOTO MOJIS. 1
10 | DnexTpoMarHuTHOE MoJe. 1
Kosnebanus n BoinbI (24 4)
Mexannuyeckue Kojeoanus (64)
11 CBOOOIHBIE U BBIHY)KJICHHBIE KOJIEOaHNUS. 1
12 MaremaTuueckuii MasTHHUK. JIlMHAMUKa KOJIeOATEIIbHOTO JIBUKCHUS. 1
13 | N'apmonnyeckue kosnebanus. Paza koaeOaHU 1
14 | JIaGopatopHas pabota Ne 3 «OnpezeneHue ycKOpeHus: CBOOOJHOTO 1
MaJICHUSI TIPU TIOMOIIIY MasiTHUKA
15 | [IpeBpaiienue SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSX. 1
16 | Bemnyxnenssle konebanus. Pezonanc. 1
JyleKTpOMarHuTHele Kosebanus (10 )
17 | CBoGoaHbIE U BBIHYXACHHBIE AJIEKTPOMArHUTHbBIE KOJIeOaHuUs. 1
KonebarenbHbIN KOHTYP.
18 | YpaBHeHUsI, ONMMCHIBAIONINE MTPOIIECCHI B KOJIEOATEIHbHOM KOHTYPE. 1




19 | Ilepnoa cBOOOHBIX IIEKTPUUECKUX KOJICOAHUI. 1
20 | IlepeMeHHBIH IEKTPUUECKUH TOK. 1
21 | AKTMBHOE COTIPOTHBJICHUE B LIEMTU MIEPEMEHHOTO TOKA. 1
22 | DnexkTpuyecKHii pe3oHaHC. 1
23 | I'enepupoBaHHe IEKTPUUECKON SHEPTUH. 1
24 | Tpaachopmaropsl. [lepenaua JeKTpOIHEPTUH. 1
25 | Pemenwne 3amau no Teme «T'panchopmaropbi» 1
26 | KontponbHas pabota mo temam «MexaHHYECKUe U 1
AJIEKTPOMArHUTHBIE KOJICOAHUS
Mexanun4yeckue BOJIHbI (3 4)
27 | BonHoBbIe siBeHHA. PactipocTpaHeHre MEXaHMYECKIX BOJTH. 1
28 | Jlnuna BosHBI. CKOPOCTH BOJIHEL. YpaBHEHHUE OeTyniei BOJIHBL 1
29 | Bomnsl B cpere. 1
JIeKTPOMArHUTHBIE BOJIHBI (5 4)
30 | DmexkTpoMarHuTHas BOJHA. 1
31 | M3o6perenne paguo A.C. [lommoBeM. [IpuHIMIIEI parioCBs3H. 1
32 | CBoiicTBa dIEKTPOMAarHUTHBIX BOJIH. 1
33 | O6o6marommii ypok «OCHOBHBIC XapaKTEPUCTHKH, CBOWCTBA U 1
WCTIOJIb30BAHUE DJICKTPOMATHUTHBIX BOJTHY.
34 | KoHTpoasHas padoTa 1o TeMe «MeXaHUYeCKHe U AICKTPOMArHUTHBIC 1
BOJTHBI»
OnTuka (16 4) 1
CBeToBbl€e BOJIHBI (139) 1
35 | Ilpunamun [Noiiredca. 3akoH OTpa)KEHUS CBETA. 1
36 | 3akoH npenomiieHus cBeTa. JlaboparopHas padota Ne4 «I3mepenue 1
MOKa3aTess MPeIOMIICHHS] CTEKIIa
37 | IlomHOE OTpaXKeHHUE. 1
38 | JIunza. [TocTpoenne n3o0pakeHnid, 1aBaeMbIx JTnH3aMu. Dopmyna 1
TOHKOW JIMH3bI. Y BEJIMYEHUE JIUH3bI.
39 | JJaboparopHas pabota NeS «OnpeneneHue ONTUYECKON CHITBI U 1
(hOKYCHOTO paccTOsTHUSI COOMPAIOLIEH JIMH3BI)
40 | ducnepcus cera. 1
41 | MuTepdepeHIms MeXaHUYECKUX BOJIH M CBETA. 1
42 | Iudpakius MexaHn4ecKuX BoaH JudpakiuoHHas pemerka. 1
43 | [lomepeyHOCTh CBETOBBIX BOJIH M 3JIEKTPOMArHUTHAs TEOPHS CBETa 1
Jlaboparopnas pabota Ne6 «/I3MepeHne JIMHBI CBETOBOI BOJTHBD)
44 Bunel n3nyuenuit. Mictounuku cBeta 1
45 | CnektpanbHblii ananu3. Jlaboparopnas pabota Ne 7 «Habnronenue 1
CIUIONIHOTO U JINHEHYATOTO CIEKTPOBY»

46 | UndpakpacHoe, yiabTpadroIeTOBOE U PEHTTEHOBCKOE U3ITyUeHUSI. 1
47 | Hlkasa >7eKTpOMarHUTHBIX U3JTy4EeHHUH 1
DJIEeMEHTBI TEOPHH OTHOCUTEIBHOCTH (3 1)

48 | IlocTynarel TEOPUU OTHOCUTEIBHOCTH. OTHOCUTEIBHOCTD 1

OJIHOBPEMEHHOCTH.
49 | OcHOBHBIE CIIEACTBUS U3 MOCTYJIATOB TEOPUN OTHOCUTEIBHOCTH. 1
DeMEeHTh! PEeISITUBUCTCKON JUHAMUKHU.
50 | KonTtponbHas paboTa o remam «ONTHKa, 3JI€MEHThI TEOPHU 1
OTHOCHTEJILHOCTI
KBanroBas ¢pusnka (20 4)
CgBeTtoBble KBaHTHI (4 1)
51 | BapoxeHune KBaHTOBOHM Teopuu. PoTodhHEKT. 1
52 | Teopus dororddexra. 1




53 | ®OTOHBL 1
54 | KonrponbHas pabota 1o reme «CBETOBBIC KBAHTHD. 1
AToMm 1 atomHoe s1apo (164)
55 | Omsitel Pezepdopna. Snepras moaens aToMa. 1
56 | KBanroBsie nocrynarsl bopa. Monens aroma Bogopoa no bopy. 1
57 | Metoipl HAOIOACHUS ¥ PETUCTPAIMN PATHOAKTUBHBIX N3ITYICHUH. 1
58 | OtkpeITHE pagroaKTHBHOCTH. Alb(a-, OeTa- 1 raMMa- H3IIy4eHHUS. 1
59 | PanmmoakTuBHBIE MTPEBpAIICHUSL. 1
60 | 3akoH pagroakTUBHOTO pacrana. [lepuoa nomypacmnana. 1
61 | OTKpBITHE HEHTPOHA. 1
62 | CtpoeHne aTOMHOTO sizipa. SnepHble CHIbl. DHEPIUs CBSA3HM aTOMHBIX 1
sIep.
63 | SlmepHble peaknuy. JHEPreTUYECKUN BBIXOI SIIEPHBIX PEaKIii. 1
64 | Hdenenue sigep ypana. LlemHbie siepHbIe PEaKIIHH. 1
65 | SAnmepnsiii peaktop. TepmosinepHsie peakuuu. [IpuMmenenue saepHon 1
SHEPTEeTHKH.
66 | buonormueckoe AeHCTBUE PaIMOAKTUBHBIX H3JTyYCHH. 1
67 | Dtambl pa3BuUTHs (PU3HKH DIIEMEHTAPHBIX YaCTHII. 1
68 | KonTpoasHas pabora o Teme «ATOM W aTOMHOE SIJTPO»
KanpoBoe o6ecnneuenue
OUO, Kakoe yupexaeHue | kateropus Kypchl noBbilieHus Crax paboThI OcHoBHOE
MOJIKHOCTD OKOHYHII, KBTI (UKAITTT MECTO
1o CIELUAIBHOCTD TI0 paBoOTH
HITATHOMY JUIIIIOMY
paclucaHuIo
o0l | megaroruy.
PazymoB [Terpo3aBoickmit BBICITIAs Anpo0atop MMEKTPOHHBIX 42 42 MOY COlI
Orer FOCYﬂapCTBeHHHﬁ ?g%&f;:CZ;Teﬂbﬂblx TEXHOJIOI i Nolr.
BacunweBuy, | YHuBepcurer, 1978, 31. 05. Anpess 2020 TTurkspanTa
YUUTENb ¢dusuka. 2019 HaBpixu okazanus nepBoi PK
HpeHOHaBaTeHL IIOMOIIH B 06pa303aTeJ11>H1>1x

opranmzanusix (OO0 «llenTp
MHHOBAIIMOHHOTO 00pa30BaHUs
u BocniuTaHus» r. CapaToB)

06. 06. 2021
Koncrpynpoanue
COBPEMEHHOI'0 ypoKa
UH(OPMATHUKU B COOTBETCTBUHI
¢ TpeOoBaHUSIMU OOHOBIIEHHOTO
¢roc 0oo(aHo AMO «OI]
KaMEHHBIH TOpO.I»)
4.05-2.06.22

Opranuzanys mporecca
o0yueHust GU3UKe B YCIOBUAX
peanuzanuu PI'OC cpenHero
obuiero obpaszosanus (AHO
JIIO «OLl KameHHsI# Topoay)
25.03—24.03 2021

HaBbiku okazanust nepBoi
HOMOIIM B 00pa30BaTeIbHbIX
opraam3anusix (OO0 «llentp
MHHOBAIIMOHHOTO 00pa30BaHUs
u Bocnutanus» . CapaTos)

09. 06. 2021

HcnonszoBanue 060pyaoBaHHs
JIETCKOTO TEXHOIapKa
«KBaHTOpHYM» U LIGHTpa
«Touka pocray ais peann3auu
00pa30BaTEeNbHBIX IPOrpaMM




1o ¢u3nke B pamMkax
€CTECTBEHHO-HayJIHOT'O
Hanpasireans» (PI'AOY IO
«AKaneMus peann3anum
TOCYIapCTBEHHOH MOTUTHKU H
PO ECCHOHANBEHOTO PAa3BUTHS
pabOTHHUKOB 00pa30BaHMS
MuHucrepcTBa
npocsenieHusPdy») 25.05.21-
25.06.21




