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1. MACIIOPT PABOYEM ITPOI'PAMMBI ITPEJIMETA ®U3HUKA

1.1. O0sacThr NpUMEHEHNUsI MPOrPAMMBbI Y4e€0OHOI 0 IIpeMeTa

Peanmuzamus cpempnero obmero oopazoBanus B mpeaenax OIl CIIO mo mporpamme
NOJATOTOBKM CHELMAIIMCTOB CpeaHero 3BeHa 1o crnenuanbHoctd 34.02.01
«Cectpunckoe aeno» B coorBeTcTBuu ¢ ®I'OC CIIO no cnenuansHoctu 34.02.01
«Cectpunckoe pneno» ¢ yderom TpeboBanuit @OI'OC cpennero oOmiero
oOpa3oBaHms, YTBEPKICHHOTO TpukazoM MwunoOpHaykun Poccum ot 17.05.12 Ne
413, ¢ uW3MEHEHUSMH BHECEHHBIMU IpHKa3aMHM MUHHUCTEPCTBA NPOCBEILIECHUS
Poccuiickoii @enepauun ot 12 aBrycra 2022 No732 ot 27.12.2023r. Nel028 u
dbeneparbHON  00pa30BaTEIBHONW TIPOTPAMMBI  CPEIHETO 00IIero 00pa3oBaHUS,
YTBEPKIECHHOW Mpukazom MuHucrepcTtBa npocseuieHus Poccuiickon Penepanuu
ot 18 mast 2023r. Ne371.

1.2. O0masi XapaKTepPUCTHKA Y4eOHOI 0 mMpeaMeTa

[Tporpamma mo ¢uszuke 6a30BOTO YPOBHS Ha YPOBHE CpPEHETO OOIIEro oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TMOJOXEHHM U TpeOOBaHMN K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON MporpamMMel, npeactaBieHHbIX B DI'OC COO, a taxxke ¢
yaétoM (enepanbHON pabouel MporpaMMbl BOCTIUTAHUS M KOHIIEIIIIAN TTPETOIaBaHMS
yuebHoro mpeamera «®dusmka» B 00pa3oBaTeNbHBIX oOpraHuzauusx Poccuiickoii
denepanyn, peanu3yonX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

1.3. Hean y4yeOHOro mpeamera
(opMupOBaHHE MHTEpECAa U CTPEMJICHUS, O0OYYAIOIIUXCSl K HAYYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE IMIPEJCTABICHUI O HAyyHOM METOJE IMO3HaHUd U (HOPMUPOBAHUE
UCCJIEJOBATEIBLCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;
(opMHUpOBaHHE HAYYHOIO MMPOBO33PEHUSI KaK pe3yjbTaTa H3yYEHHUs OCHOB
CTPOEHUS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;
(opMHpOBaHUE YMEHHUM OOBSCHSATH SIBICHUS C HCIOJb30BAHHEM (DU3MUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTEIbCTB;
dbopMupoBaHHe TPEACTaBICHUA O poiud GU3MKA I Pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.
JlocTHzkeHne ITHX Leseil o0ecrneynBaeTcsl pelieHHEM CJeIYIOIUX 3a1a4 B
npouecce u3y4eHust Kypca (M3UKHU HA YPOBHe cpeAHero o0uero oopa3oBaHus:
npuoOpeTeHne CHCTEMbl 3HaHMKA 00 O0O0muX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPHSIX, BKJTIOY st MEXaHUKY, MOJIEKYJISIPHYIO ¢busuky,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKH;
dbopMUpOBaHHE YMEHHM NPUMEHATh TEOPETUUYECKUE 3HAaHUS UId OOBICHEHUS
busznyecKkux SABICHUN B NPUPOAEC W AN NPUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEHEBHOM JKH3HU;
OCBOEHHUE CIOCOOOB PEIICHUs PA3IMYHBIX 3334 C SBHO 33JaHHON (QU3MUecKou
MOJIEJIbIO, 3a/lay, IOAPAa3yMEBAIOLIUX CaMOCTOSITENIBHOE CO3JaHue (hU3MUECKON
MOJIEJIH, aJIEKBATHOM YCIIOBUSIM 33]1a4H;
[OHUMaHue (PU3NYECKUX OCHOB M IPUHLUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOIMUYECKUX IPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPELY;
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OBJAJCHUE METOJAaMH CAMOCTOSTENBHOTO IUIAHWPOBAHMS U IIPOBEICHUSA
¢u3nyecKux  SKCHEPUMEHTOB, aHalM3a M  HMHTEpOpeTanuud  WH(GOpMalUH,
ONPENEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3[JaHUE YCIIOBUM JUI pa3BUTHS YMEHUHM IIPOECKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH

1.4 Mecto yuyeOoHoro npeamera ¢pusuka B crpykrype IHIICC3

VYueOHbii nipeamMeT (u3uKa SBISICTCS YYCOHBIM IPEAMETOM 00s3aTeIbHOM
npeaMeTHo obOimactu  «ectectBeHHble Haykm» DPI'OC  cpemHero  o0mero
00pazoBaHusl.
B ydeOHOM miaHe 00pa3oBaTelbHOW IpOrpaMMbl YUEOHBIH MNpeaMeT «OHU3MKa»
BXOJUT B COCTaB 001meo0pa3oBaTeNbHOTO HuKiIa. [Ipu sToM M3yueHHe y4eOHOTO
npeaMera (u3MKa MPEeIyCMOTPEHO Ha 0a30BOM ypOBHE U HalpaBiCHO Ha
JOCTIKCHHUE TMIYHOCTHBIX, METOIIPEIMETHBIX M MPEMETHBIX PE3YJIHTATOB.

2. Ilnanupyembie pe3yJabTaThl 0CBOCHUA Y4eOHOro npeamera «Pu3nka»
OcBoenne coaepxkanusi npeamera «®Puznka» oOECHeUrBaeT OCTHXKEHUE
00y4aroUMUCS CIEIYIOMNX Pe3yIbTaTOB:
* IUYHOCHHbBIX
JIMYHOCTHBIE pe3ylbTaThl OCBOEHUS yueOHoro mnpeamera «Du3HKa» TOJKHBI
OTpakaTb TOTOBHOCTb W  CIIOCOOHOCTb OOYyYaroUIMXcs PYyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIWM,  TO3UTHUBHBIX  BHYTPCHHHX  yOEKIEHWW, COOTBETCTBYIOIIHUX
TPaJAMLIMOHHBIM 1IEHHOCTAM POCCHUHUCKOTO OOIECTBA, pPACIIUPEHHE KU3ZHEHHOIO
ONBITAa U ONbITA JIEITEIBHOCTH B IPOLECCE peau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:
1) rpamIaHCKOr0 BOCTIUTAHMS:
c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMU OO0YyYalolIerocsi Kak akKTHUBHOTO U
OTBETCTBEHHOI'O WJI€HAa pPOCCHUUCKOro OOIlecTBa; MPUHATHE TPAJULHUOHHBIX
OOIlIEYEeIOBEUECKMX  T'YMaHHCTHMUYECKMX W JIEMOKPAaTMYECKMX  IIEHHOCTEH;
TFOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B HMHTEpPECax TIPaKJaHCKOIO
oOmiecTBa, y4acTBOBaTh B CaMOYIIPaBJICHHMH B OOpa30BAaTEIbHOW OpraHU3alluy;
YMEHUE B3aUMOJIEHCTBOBATh C COLMAIbHBIMH MHCTHUTYTAMU B COOTBETCTBHUU C MX
GYyHKIUSIMA YW Ha3HAYE€HUEM; TOTOBHOCTh K TYMAaHHTAPHOW H BOJIOHTEPCKOM
NESTENIbHOCTH;
2) DATPUOTHYECKOT0  BOCHHUTAHMA:  CHOPMUPOBAHHOCTH  POCCHUCKOMN
IPAKIAHCKOM  MIAEHTUYHOCTH, NATPUOTU3MA; LEHHOCTHOE  OTHOLIEHUE K
rOCyAapCTBEHHbIM CHUMBOJAM, JOCTHXKEHUSAM POCCUHUCKMX YYEHBIX B 00J1acTu
(bU3UKH U TEXHUKE;
3) IYXOBHO-HPABCTBEHHOI0 BOCHHMTAHMS: CHOPMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHUA, HJTHUYECKOTO TMOBEJEHUS; CIHOCOOHOCTh OIIEHMBATh CHUTYalUI0 U
IIPUHAMATh OCO3HAHHBIE PEUIEHUS, OPUEHTHUPYSACh HAa MOPAIBbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEIBHOCTU YYEHOTO; OCO3HAHHE JIMYHOIO
BKJIaJ[a B IOCTPOEHUE YCTOWYUBOTO OyAyIIEro;
4) 3CTEeTMYECKOr0 BOCIMTAHUS: ICTETUYECKOE OTHOUIEHUE K MHpPY, BKIOYas
ACTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO (PU3NUECKOIN HAYKE;



5) TpyAoBOro BOCIMTAHMA: MHTEPEC K Pa3IMUHBIM cdepaM NpodeccuoHAIbHON
JESATEILHOCTH, B TOM YHCJIC CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPINATH
OCO3HAHHBIM BBIOOp Oyaymielt mnpodeccurn W peanu30BBIBATH COOCTBEHHBIC
KU3HEHHbIC  IUIAHBI; TOTOBHOCTh M  CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO B 00JaCTH (PU3HKHU HA MPOTSKEHUU BCEU KU3HU;

6) 3K0/10rH4ecKOro BOCMUTAHUSA: CHOOPMUPOBAHHOCTD IKOJIOTMUECKOU KYJIbTYPHI,
OCO3HaHUE TIJI00aJIBbHOrO XapakTepa SKOJOTMYECKHX MpoOiieM; IJIaHUPOBaHHE U
OCYILECTBIICHUE JICMCTBUM B OKPYKAKOIIEW CpEeAe HAa OCHOBE 3HAHUS LEJEH
YCTOMYMBOIO Pa3BUTHUSl 4EJIOBEUECTBA; PacliupeHne omnbiTa JEATEIIBHOCTH
HKOJIOTMYECKOI HANpPaBIIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAaHUH 1o (PU3uKe;

7) 1EHHOCTH HAYYHOT0 TMO3HAHHMS: C()OPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHA (U3HYECKOW HAYKWH;
OCO3HAaHHUE LIEHHOCTUM HAY4YHOM JESTEIbHOCTH, TOTOBHOCTh B IPOLECCE U3YUYCHUS
GU3MKKM  OCYNIECTBIATH MPOEKTHYI0O M  HMCCIEIOBATEIbCKYIO  JIEITEIbHOCTh
WHJVMBUAYAJIBHO U B IPYMIIE.

° Memanpedmemublx:

MeramnpenMeTHble  pe3ysbTaTbl  OCBOEHHS OCHOBHOM  00pa30BaTENIbHOM
IPOrpaMMBbI TOJIKHBI OTPAXKATh:

[To3HaBaresbHbIE YHUBEPCATIbHBIE YUeOHbBIE NEHCTBUSL.
ba3oBble 1oruyeckue 1eCTBUA:

CaMOCTOSATENIbHO  (OpMyNTUpOBaTH U aKTyaJH3UpoOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIpeNeNATh UENU JACSATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH HX
JOCTH)KEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B PACCMATPUBAEMBIX (PU3MUECKUX
SIBJICHUSX; pa3palaThiBaTh IJIaH PEIICHUs MPOOJIEeMbl C YY4ETOM aHajau3a
UMEIOUINXCS MaTEepUaIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JI€ATEIHHOCTH, OIICHMBATh COOTBETCTBHE pE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCIEACTBUM JESTENIbHOCTH;

KOOPAMHHUPOBATh U BBHINOJHATH PabOTy B YCIOBHUSIX PEATbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATMBHOE MBILUICHUE MPU PEUICHUH KU3HEHHBIX MPOOIEM.

ba3oBble nccienoBare/ibCKkie 1eMCTBUA:

BIAJeTh HAY4YHOM TEPMHHOJIOTHEH, KIIOUEBBIMU TMOHATUAMU W METOJaMHU
¢u3nueckoil HayKu; BIaJeTh HaBbIKAMU y4eOHO-MCCIEI0BATEIbCKONW U MPOEKTHON
JEeSATENIbHOCTH B 00nacThd  (U3MKH, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TOWCKY METO/OB peHIeHHs 3a1ad (PU3UYECKOTO COJAEp KaHUSA,
NPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

BJAJ€Th BHJIAMHU  JIEATEIILHOCTH IO TIOJYYEHHIO HOBOTO  3HAHUS, €ro
UHTEpOpETalMy, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;
BBISIBJIATH IPUYUHHO-CIICJICTBEHHBIE CBS3U U aKTYaJIM3UPOBATH 337a4y, BbIIBUTAThH
runoresy € pelieHus, HaXOAWUTh AapryMeHThl JUIS JIOKa3aTelbCTBA CBOUX
YTBEPKICHHM, 3a71aBaTh HapaMeTPhl U KPUTEPUU PELICHUS;



aHAJIM3UPOBATH MOJIyYEHHBIE B XOJI€ PEUICHMS 33aJa4d Pe3ylbTaThl, KPUTHUYECKH

OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

cTaBuTh u  (opmynupoBaTh COOCTBEHHBIE 3aJadyd B  00pa30BaTEIBHOMN

JESITEIIbHOCTH, B TOM YHUCJIC TIPU N3YYCHUH (DU3HUKHY;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATH MPHUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCHTh 3HaHMA 1O (QU3WKEe B  TPAKTUYECKYI0  O0JIACTh

KHU3HEICATEITBHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAILHBIC TTOAXOAbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJaJIeTh HAaBBIKAMHU TOJIydeHUs WHpopManmmu (QU3NIECKOTO COJCpKAHUS U3

UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOUCK, AaHalu3,

CUCTEMATH3AIMI0 W HWHTEPIPETANI0 HHPOPMAIMN PA3IWYHBIX BUIAOB H (GOpM

IPEICTaBIICHIS,

OILICHMBATH JIOCTOBEPHOCTHh HHPOPMAIIHH;

MCTIONb30BaTh CPeICTBA MH(DOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTUH B

pEIICHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHU3AIMOHHBIX 3a/1ad C

cobmoieHueM TpeOOBaHM APrOHOMHKH, TEXHUKH O€30MAaCHOCTH, THUTHCHBI,

pecypcocOepexeHusi, MPaBOBbIX M OSTHYECKHUX HOPM, HOPM HH(OPMALMOHHOU

0e30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJEP)KaHUS B PA3NUUYHBIX (popmarax ¢ ydéTom

Ha3Ha4YeHHUs] MH(OPMALMK U LEJIEBOM ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO (Hopmy

NPECTABICHUS U BU3YyaTH3aI1H.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHUS:

OCYIIECTBIISITH OOIICHUE HA YpOKaX (DU3MKHU ¥ BO BHEYPOUHOH NEATEIHHOCTH;

pacro3HaBaTh MPEAMOCHUTKA KOH(MIMKTHBIX CUTYaIlUil B CMATYAaTh KOH(MIUKTHI,

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX

CpeACTB; TMOHMMAaTh M  HCIOJb30BaTh  NPEUMYIIECTBA  KOMaHIHOHW |

WHIUBUTyJIbHON PabOTHI;

BBHIOMpATh TEMAaTUKy ¥ METOJBI COBMECTHBIX JICUCTBHUA € Y4YETOM OOIMUX

MHTEPECOB, U BOBMOKHOCTEH KaX/I0TO YjeHa KOJIICKTHBA;

MPUHUMATH 1€ COBMECTHOU JEATEILHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH

JIICUCTBUS 11O €€ TOCTHKCHHUIO:

COCTaBIISITh IJIaH ACHCTBHIA, paclpelessiTh POJIH ¢ YI6TOM MHEHUH y4aCTHUKOB,

00CYXKIaTh pe3yJIbTaThl COBMECTHOU PaboTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KaXKIAOTO YJaCTHHKA KOMAaHIBI B OOIIHiA

PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

mpeajaratb  HOBBIC IPOEKTHI, OICHWBATh HWICH C TO3UIMM  HOBU3HBI,

OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh O3UTUBHOE CTPATETUUYECKOE MOBEACHUE B PA3IUYHBIX CUTYaIUsX,

MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUSIL.

Camoopranusamnus:

CaMOCTOSITENIEHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEIBHOCTh B 00J1aCTH (DUBUKH

M aCTPOHOMUH, BBIABISATH NMPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBCHHBIC
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3aJlayd; CaMOCTOSITEJIbHO COCTAaBJATH IUIAH PEIICHMS PACUETHBIX M KAaueCTBEHHBIX
3a]1a4, TUIaH BBIOJHEHUS MPAKTUYECKON pabOThl ¢ YUYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUH;

JABATh OLICHKY HOBBIM CUTYalIHsIM;

pacuMpsITh paMKi y4eOHOT0 IIpeIMETa Ha OCHOBE JIMYHBIX MPEATNOUYTCHU;

JienaTb ~ OCO3HaHHBIA  BbIOOp, AaprymMeHTUpoBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAUIMU B 00NacTH (PU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJIEKT:

JaBaTb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBbI B JESATEIBHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJIa/ICTh HaBBIKAMH MO3HABATEJIBbHON peQUIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIIONIb30BaTh NPUEMBI pediekcuu JUisi OLEHKU CUTyallud, BbIOOpa BEPHOTO
peLIeHNs;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;
OPUHUMATh MOTHUBBI M apryMEHThl JIpYyTMX TpU AHAIW3E PE3yJIbTATOB
NEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAasi CBOM HEJAOCTAaTKU M TOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl JpPYIrMX TpU aAHAIM3€ PE3yJIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OMIMOKU.

B mpouecce nocTmkKEHUs JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI IO
dbu3uke 79 ypOBHSA CcpeaHero oO0miero oOpa3oBaHUS Yy OOydarouuxcs
COBEpLIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, IPEANOJIArar0IIN I
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOUIEIO CIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJIETh HAIPABICHUS PA3BUTHUS COOCTBEHHON SMOILMOHANIBHOU C(ephl,
ObITh YBEpPEHHBIM B ce0€; CaMOpEryJIMpOBaHUs, BKJIIOYAIOUIETO CAMOKOHTPOJIb,
YMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTD
allaliTUPOBATBbCA K AMOLMOHAIBHBIM H3MEHEHHUSIM U MPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHENI MOTHBAI[MM, BKJIOUYAIOIIEH CTPEMJIEHHE K JOCTHKEHUIO LEId U
yCcHexy, ONTHUMH3M, WHHUIMATHUBHOCTb, YMEHUE JEHCTBOBATh, MCXOIA M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh NOHMMAaTh AMOIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTHIBaTH €ro NpPH OCYIIECTBICHUM OOILIEHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periath KOHPIUKTHI

* NPEOMENHBIX:



JEMOHCTPUpPOBaTh Ha MpHUMEpax posib M MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIIBHOCTH JIFOIEH;
YUUTHIBATh  TPAHMUIBI  NPUMEHEHUS  U3YYEHHBIX  (U3MYECKUX  MOJEJICH:
MaTepualibHas TOYKa, MHEpIMAIbHAs CUCTEMa OTCUYETa, aOCOJIOTHO TBEPIOE TEJO,
UJICaJbHBIN a3, MOJEIU CTPOEHUS ra3oB, )KUAKOCTEW W TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij] MpU PEIIeHUH PU3NYECKUX 3a]1ay;
pacrno3HaBaTh (U3NYECKUE SABJIECHUS (MIPOLECChl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUHM CTPOCHHMs BEIIECTBA U
AIIEKTPOANHAMMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MpPSIMOJMHEHHOE JABM)KEHHE, CBOOOIHOE
NaJICHAE TeJl, JBWXKEHUE II0 OKPYKHOCTH, WHEPLMS, B3aUMOICHUCTBUE TEN,
mubdy3usi, OpOYHOBCKOE [IBIIKEHHME, CTPOCHHE JKHUJIKOCTeH U TBEPIBIX T,
U3MEeHeHHe o0bEMa Tesl MPU HarpeBaHuM (OXJIAXACHUH), TEIJIOBOE paBHOBECHE,
WCIIAPEHHUE, KOHJCHCAUs, IUIABJIEHUE, KPUCTAJUIM3alMs, KUIICHHE, BIIAXKHOCTh
BO3/1yXa, MOBBIIICHUE NABJICHUS ra3a MPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapamMeTpaMy COCTOSIHMS ra3a B M30MpoLEeccax, dJIEKTPU3aLUs Te,
B3aMMO/JICHCTBHUE 3apsAIOB;
OMHUCHIBATh MEXAHMYECKOE JBMKCHHME, WCIONb3yd (U3NYECKUE BEIUUYHHBIL:
KOOpAMHATA, IyTh, IEPEMELICHUE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
VUMITYJIbC T€Jla, KMHETUYECKas JHEpPrus, NMOTEHUHAIbHAS JHEPIUs, MEXaHW4YecKas
paboTa, MexaHHYECKas MOIIIHOCTb;
Opy ONHCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHHS] U E€IUHHIIBI, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 QU3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMY,
ONUCHIBATh W3YyUYECHHBIE TEILUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUS, MUCIOIb3YS
dbu3nueckue BEJMYMHBL: JIaBJICHWE Ta3a, TEeMIlepaTypa, CpedHss KUHETHYecKas
DHEPIrUsl XAaOTUYECKOTO JBHXKCHHUS MOJIEKYJ, CpPEIHEKBAJpPAaTHUYHASI CKOPOCTh
MOJIEKYJI, KOJJMYECTBO TEIUIOThI, BHYTPEHHSsSI SHEprusi, padora raza, ko3QpQGuuueHt
IIOJIE3HOTO JIEVCTBUS TEIIOBOTO IBUTATENS;
Opy ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYCHHMS] U EIUHHIIBI, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAM;
ONMUCBHIBATh U3YYEHHBIE JJIEKTPUUYECKHME CBOMCTBA BELIECTBA M AJIEKTPUUYECKHUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ys (PU3NUYECKUE BEIUUYHMHBI: JICKTPUUECKUN 3apsi,
AIEKTPUYECKOE T10JI€, HAIPSIKEHHOCTD MOJIsA, IOTEHIIMAI, Pa3HOCTh OTEHIMAJIOB;
OpU ONHUCAHWU TPABUIBLHO TPAKTOBaTh (PUIMYECKUII CMBICT HCIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIIBI;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIIUYUHY C JIPYTUMU
BEJIMYMHAMU; aHAJU3UPOBaTh (U3MYECKUE MPOIECChl U SBJICHMS, MCIOIb3Ys
dbu3nYecKre 3aKOHbI U MPUHITUIIBL: 3aKOH BceMHUpHOTro TsaroTeHus, 1, 11 u I 3akonbI
HproTOHa, 3aKOH COXpaHEHMS MEXAaHWYECKOM DJHEPIrUM, 3aKOH COXPAHEHUs
VMITYJIbCA, TPUHLMUII CYNEPNO3ULNN CHJI, TPUHUMUII PAaBHOIIPABUS HHEPLIUATBHBIX
CHUCTEM OTCUY€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOEHHs BELIECTBA,
ra3oBbl€ 3AaKOHBI, CBSI3b CpPEJHEHM KHHETUYECKOM JHEPIUM TEIJIOBOTO JABMKCHHS
MOJIEKYJ1 ¢ aOCOJIOTHOW TeMIEepaTypoil, MEpBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH
9



COXpaHEHHS DJEKTPUYECKOro 3apsijia, 3akoH KyloHa, mpu 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHHUE U YCIIOBUS
(rpanu1Ibl, 006JIACTH) IPUMEHUMOCTH;
OOBSICHATh OCHOBHBIC IMPHUHLUIBI JIEHCTBUA MAalINH, MPUOOPOB M TEXHUUYECKUX
YCTPONCTB; pa3nuyarh YCJIOBUS UX 0€30MacHOI0 HCIIOJIB30BaHMS B IOBCEIHEBHOM
KHU3HU;
BBITOJIHATH SKCIIEPUMEHTHI [0 UCCIICAOBAHUIO (PU3UUECKUX SIBJICHHUH U MPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX, U KOCBEHHBIX M3MEPEHHI, MpU 3TOM (HOPMYIUPOBAThH
npoOiemMy/3agady ¥ TUIOTE3y y4eOHOTO IKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
peIOKEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;
OCYIIECTBIISITh PSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3HUUECKUX BEIUYUH, IPU 3TOM
BbIOHMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHUsI U MCIOJIb30BaTh M3BECTHBIE METOIbI
OLICHKH NOTPELIHOCTEN U3MEPEHU;
UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PM3NYECKHMMU BEJIMYMHAMU C HCIIOJIB30BAaHHEM
OpSAMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (PUKCHpOBATH
pe3yabTaThl MOJyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TAONUIl U
rpaduKoB, JeaTh BEIBOJIBI IO PE3YIbTaTaM MCCIIEIOBAHNUS;
co0uroaTh Mpasuiia 0€30MacHOro TpyAa MPU MPOBEACHUH HCCIEIOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATEIbCKON U MPOEKTHON AEATEIbHOCTH
C MCIIOJIb30BaHMEM M3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOpHOTO 000pyI0BaHMS;
pemath pacu€THbIE 3aJa4M C SBHO 3a/laHHOM (PU3MUYECKON MOJEIBIO, UCIIONIb3YS
¢du3znyecKkre 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4l BHIOMPATh
(bu3NYECKYIO MOJIEIb, BBIIEATH (PU3MUECKHUE BETUUUHBI U (OPMYJIIbI, HEOOXOIUMBIE
s €€ pelleHus, TPOBOAUTH Pacu€Thl U OLEHUBATh PEaJbHOCTh MOJYUYEHHOTO
3HaYeHUs] PU3NUECKON BEJIMYMHBI;
pemaTh KauyeCTBEHHBIC 3a/lauM: BBICTpAaUBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUNH C OMOpON Ha HM3y4YCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue SBICHUS; UCIIOIB30BATh IPU PEUICHUN y4EOHBIX 3a]a4 COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
NpeACTaBiIeHUs y4eOHOW M HAy4YHO-TIOMYJIIpHOW MH(OpPMAIUH, MOJTYYEHHONW W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;
IPUBOJAUTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUI;
UCIIOJIb30BaTh TEOPETHYECKHE 3HAHHS MO (PU3MKE B IMOBCEAHEBHOW KHU3HU IS
oOecrieueHnss OE€30MACHOCTH MPH OOpalleHHMH ¢ NpudOpaMu U TEXHUUYECKUMU
yCTPOMCTBAMHM, ISl COXPAHEHUs 37J0POBbSI M COOJIONCHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;
paboTaTh B IPpyIIE C BHITOJIHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH, MJIaHUPOBATh
paboTy Tpymmbl, palMOHAIBHO pPACHPEACTATh OOSM3aHHOCTH U IUIAHUPOBAThH
JeSITETbHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aIeKBATHO OI[CHUBAThH BKJIA/l KaX/I0TO
U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMOil MPOOIIEMBI.
JIEeMOHCTPUPOBaTh Ha MpHUMEpax poiib U MecTo (u3uku B (OPMUPOBAHHU
COBPEMEHHOI Hay4yHOW KapTHHbI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUI, B MPAKTHYECKOW NESATEIBHOCTH JIOACH, IEJIOCTHOCTh U E€IUHCTBO
¢u3nUecKoil KapTUHBI MHPA;

10



YUUTHIBaTh TPAHUIBI MPUMEHEHUS U3YyYEHHBIX (DU3MUECKUX MOJENEH: TOUeUHBIN
AIIEKTPUYECKHUI 3apsif, JIyd CBETa, TOUEUHbII MCTOYHUK CBETA, siACpHAS MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO si/ipa MpY PEeIIeHUN PU3NYECKUX 3a]1aY;
pacro3HaBaTh (pU3MUECKUE SIBICHUS (TIPOLECCH) U OOBSACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN M KBAaHTOBOM (PM3UKHU: AJIEKTPUUYECKAsT MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JACUCTBUS TOKa, B3aUMOJECICTBHE
MarHuToOB, OJJEKTPOMAarHWTHAas WHAYKUUS, J€HCTBUE MAarHUTHOTO TONsA HA
IPOBOJHUK C TOKOM W JABIJKYIIUICS 3apsi, JJIEKTPOMAarHUTHbIE KOJIeOaHUA U
BOJIHBI, TMPSMOJMHEHHOE paclpoOCTpaHEHUE CBETa, OTpPaKEHHE, IPEJOMIICHUE,
uHTepepeHus, audpakiuuss W [ONSApU3alMs  CBeTa, JUCIEpPCUsi  CBETa,
doTornexkrpudeckuii 3pdekt (bhoTodrddekT), CBeTOBOE NaBICHHE, BOZHUKHOBECHUE
JUHEWYaTOr0 CIEKTpa aroMa BOJOpPOJA, €CTECTBEHHass M HCKYCCTBEHHas
PalMOaKTUBHOCTD;

ONMKCHIBATh HW3YYCHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKUE,  DJEKTPUYECKYIO  TMPOBOJMMOCTh  pa3NUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJCHHS (IPOLECCHI), HCHOJIB3YS (UINYECKUE BEIUYUHBIL:
ANIEKTPUUYECKUI 3apsill, CHJIa TOKa, DJEKTPUUYECKOE HANpsHKEHHE, IJIEKTPHUECKOE
COIIPOTHUBIJIEHUE, PA3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABMKYIIAs cuiia, paboTa ToKa,
MHIYKIUS MarHUTHOTO mouisd, cuia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTYUIKH, SHEPrusi SJIEKTPUYECKOTO W MArHUTHOTO TMOJIeH, Mepuoa M YacToTa
KosiebaHuii B KoJeOaTeNbHOM KOHTYpe, 3apsii M cuja TOKa B Ipolecce
rapMOHUYECKUX DJCKTPOMATHUTHBIX KoOJIeOaHWH, (POKYCHOE pacCTOsSHUE U
ONTUYECKas CUjla JIMH3bL, MPH OINUCAHWU MPAaBWIBHO TPAKTOBATh (DU3NUYECKHIA
CMBICIT HCIIOJNb3YyEeMbIX BEIUYMH, HMX OOO3HAYEHHs U EJAMHHUIIBI, YKa3bIBaTh
(bopMyIibl, CBSI3BIBAIOIINE TaHHYIO (U3UUYECKYIO BEIHUUUHY C IPYTUMHU BEIHMUYNHAMU;
OIMCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHHSI W MPOILECCHI, UCMOJIB3Ysl (U3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETA,
SHEPrusl U UMITYJIbC (POTOHA, MEPUOJ MOJypacnaaa, YHEPTUs CBSI3U aTOMHBIX SIIED,
OpU ONUCAHHM TPABUJIBHO TPAKTOBATh (DU3MUECKHIM CMBICH HCIIOJIb3YEMbIX
BEIMYMH, MX OOO3HAYEHHMS W EIUHMIIBI, YKa3blBaTh (OPMYJbI, CBS3BIBAIOLIHE
JaHHYIO (U3UYECKYI0 BEJIUYMHY C JAPYTUMH BEJIMYMHAMM, BBIYUCIATH 3HAUCHHE
¢u3nuecKkoil BeNWYMHBI; aHATU3UPOBATh (U3MUYECKUE MPOLECCHl U SBJICHUS,
UCToNb3ysd  (u3nueckue 3aKOHBI M NOpUHOMNBL  3akoH Owma, 3aKOHBI
HOCJIeIOBATEIBHOTO U MapauIeIbHOIO COSAMHEHUS MPOBOAHUKOB, 3aKOH J[Koymsa—
JleHna, 3aKOH  DJIEKTPOMArHUTHOM  WHAYKIUHM, 3aKOH  NPSMOJMHEWHOTO
pacrnpoCTpaHEHHs] CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHUS CBETA,
ypaBHeHue OiHITeHHa s (HoTod(d(dekTa, 3aKOH COXpaHEHHS SHEPruH, 3aKOH
COXpAaHEHUSA WMITYJIbCa, 3aKOH COXPAHEHHS DJIEKTPHUYECKOro 3apsna, 3aKoH
COXpaHEHUS MAacCOBOTO 4YMcia, MOCTynaaThl bopa, 3ak0OH paguoakTUBHOTO pacnaja,
OpU 3TOM pa3UYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIp@XEHHE M YCIOBHS (TpaHMIBl, OO0JACTH) MPUMEHHMMOCTH; OINPEACIAThH
HaIpaBJICHUE BEKTOpa MHAYKLUHWM MarHUTHOTO TOJISI MPOBOJHHKA C TOKOM, CHJIBI
Awmnepa u cunbl JlopeHIa; CTpOMTh M OINHKCHIBATH HM300pa)XKEHHE, CO3/1aBAEMOE
IUIOCKUM 3€pKaJIoM, TOHKOM JINH30M; BBITOJIHATH SKCIEPUMEHTHI IO MCCIIEIOBAHUIO
¢u3nUeckux SBICHUH W TPOIECCOB C HCMOJIb30BAHHMEM MPSMBIX, U KOCBEHHBIX
U3MEpeHuil: mpu 3ToM (GOPMYIMPOBATh MpoOJeMy/3a1ady W TUIOTE3y y4eOHOro
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IKCIIEPUMEHTa, CcOoOUpaTh YCTAHOBKY U3 MPEIIOKEHHOTO  000pYIOBaHMS,
IPOBOJUTD OMBIT U (POPMYIUPOBATH BBIBOJBI; OCYIIECTBIISTH MPSIMbIE U KOCBEHHbBIE
U3MEpEeHHs] (U3NYECKUX BEIMYHMH, MPH 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO
U3MEPEHUsI W UCIOJb30BaTh HU3BECTHBIE METOAbl OLEHKHM MOTPEUIHOCTEH
U3MEPEHUH; HCCIeI0BaTh 3aBUCUMOCTH (PM3UUECKUX BEIUYMH C HUCIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH: TpU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHpPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BHJE TaONIUI[ U
rpaduKoB, N1e1aTh BBIBOJBI 10 PE3yJibTaTaM HCCIEAOBaHM; COONI0OIATh MpaBuia
Oe3omacHOro Tpyna IMpU MPOBEACHUM HCCIEJOBAaHUH B paMKax ydeOHOro
IKCIEPUMEHTa, Yy4eOHO-HCCIEeI0BAaTEIbCKOW U  IMPOEKTHOW JIEATEIIbHOCTU C
UCIIOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOWCTB U J1a0OpaTOpPHOTO OOOpYIOBAHUS;
pemiath pacuy€THBIC 3aJa4dl C SIBHO 3aJaHHOW (PU3NYECKON MOJEJbIO, HUCIIONb3YS
¢u3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJaud BHIOMpATh
(bu3nYECKyI0 MOJIENb, BELACTATH (U3NYECKUE BEIUUUHBI U (DOPMYIIbI, HEOOXOAUMBIE
uis €€ pelleHus, MPOBOJIUTH pPacy€Thbl U OLIEHHWBATH PEATbHOCTh MOJIYYEHHOTO
3HaYeHUs] (PU3UYECKON BEIMYUHBI, pEIIaTh KaueCTBEHHBIC 3a/1aud: BBICTPAUBATh
JOTMYECKH HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKACHUN C OMOpPOil Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU M (DU3UYECKHE SIBJICHUS; UCIOJb30BATh MPHU PEIICHUH
y4yeOHBIX 3a7ay COBpPEMEHHbIe HMH()OPMAIMOHHBIE TEXHOJOTHMM JJIs IIOMCKa,
CTPYKTYPUPOBAHHUS, HHTEPIPETallMd M NPEICTaBICHUS Yy4eOHOH u HaydHO-
HOIYJSIPHON MH(pOpMAIMK, TOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHMKOB, KPUTUYECKU
aHATM3UPOBATh IMOJydyaeMylo HWHGPOpPMALHIO; OOBACHATH MPHUHLMUIBI JCHCTBUSA
MallliH, IpUOOPOB M TEXHUUECKUX YCTPOICTB, pa3anyaTh yCIOBUSA X O€30M1acHOTO
UCIIOJIb30BaHUs B MMOBCEAHEBHON JKU3HH; TPUBOJUTH MPUMEPHI BKJIaJla POCCHUICKIX
U 3apyOexHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAyKHU, B OOBSICHEHHE IPOILIECCOB
OKPY)KAIOIIETO MHUpPA, B PAa3BUTHUE TEXHUKHM U TEXHOJOTHH; HCIOJIb30BaTh
TEOPETUYECKHE 3HaHMUS 1O (U3MKE B IMOBCEAHEBHOW >KM3HU IJs1 OOECHeueHUs
0€e30IacHOCTH TIpU OOpaIlleHuU ¢ TPUOOpaMU M TEXHUUYECKUMHU YyCTPOUCTBAMH, IS
COXpaHEHUS 370pPOBbsi U COOJIOJCHUS HOPM OKOJOTHYECKOrO TIOBEIACHHUS B
OKpy’Karollel cpezie; paboTaTe B IPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX
poJIeii, MIaHUPOBaTh pabOTy TPYMIbI, PAMOHAIBHO PACHpPEesTh 005S3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTaHJIAPTHBIX CUTYalMsIX, aJIeKBaTHO OLEHHBATH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMoOn poOIeMBbl.
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3. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

3.1. O0bem yueOHOro npeaMeTa u BUAbl y4eOHOH padoThI

Bun yueO6Hoil padoThI

Oovem uacoe

O0bémM padoThI 00YYAIIUXCH B AKaJeMUYECKHX Yacax 76
(Bcero)
O0bém padorbl  O0y4YyarmUXcsi BO B3aUMOJACHCTBUM € 76
npenojgaBaresyemM (BCero)
B TOM UHCIIE:
JIEKLIUH, YPOKU 38
MPAKTUYECKUE 3aHATHUS 20
nabopaTOpHBIE 3aHATHS 18

1 cemecTp — npyrue GopMbl KOHTPOJIS

2 cemecTp — 3a4eT C OLEHKON
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3.2 TemaTuuyeCcKMii IJIAH U cOJlepPKaHue Y4eOHOro npeamera «Dusuka»

TemaTnueckue
0JI0KH, TEMbI.

OcHoBHoOe coiep:xaHue

(011 S
eM
qaco

OcHOBHbBIE BUIBI
JeATeNLHOCTH
o0yvarommxcs

BBenenune. ®usuka — Hayka o mpupojae. HayuHnble MeTO bl MO3HAHUS OKPY>KAIOIIETO MUpA.

Posib sKCIepIMeHTa M TEOPHH B IIPOIIECCE MO3HAHMS MIPUPOIBL. DKCIEPUMEHT B (pu3nke. Mopaemnup,
bu3nvecKux sABICHUH u nporeccoB. Hayunsie runore3sl. u3ndeckre 3aKOHBI M TEOPUH. [ paHUIlb]
MPUMEHUMOCTH (pr3udecKkux 3akoHOB. [Ipuniun cootBeTcTBHsl. Poibh u MecTo pusmku B hopMupo
COBPEMEHHOM Hay4HOUW KapTUHBI MUPA, B TPAKTHUYECKON JEATEIIbHOCTH JIHOJIE

N3yueHnne Hay4HbIX
(AMIUPUYECKUX U
TEOPETUUECKUX ) METOOB
MO3HAHUS OKPY’KAIOIIET0
mupa. OGCyxIeHue rpaHull
MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB U Teopuid. Pabora B
rpymIe 1no noJAroToBKe
KOPOTKHX COOOILICHUI O pOJIn
1 MecTe (PU3UKH B HAYKE U B
IIPaKTUYECKOU NeATEIbHOCTH
moaeit. JlemoHcTpanus
aHaJIOTOBBIX U IU(POBBIX
U3MEPUTENbHBIX TPUOOPOB,
KOMITbIOTEPHBIX JaTYHKOB.
OcBoeHnE OCHOBHBIX
npuémoB padoTHI ¢
udpoBoii 1abopaTopuen mo
busnke

Pazgean 1.

Mexanuka.

Tema 1.1.
Kunemaruka.

Conepxanue yueOHOro Marepuaia.

1. Mexanunueckoe npuxenue. Cucremsl oTcuéra. PaBHOMEpHOE NMPSIMOJIIMHENHOE JBUKECHUE.
XapakTepUCTUKH MEXaHUYECKOTO JBMKCHUS: TIEpEMEIICHHUEe, CKOPOCTh (CPEIHSSI CKOPOCTh,
MTHOBEHHAsI CKOPOCTB ).

OTHOCUTENBHOCTh MEXAaHUYECKOTO IBHIKEHUS.

PaBHOYCKOpEeHHOE NTpsIMOTHHEITHOE ABMKEeHNE. Y cKopenne. CBoOoaHOE TaficHue. Y CKOpeHne
cBoOOmHOTO MasicHuss KpuBonuHeHOE ABMKEeHUE. J[BIKEHUE MaTepUAIbHON TOYKH 110
OKPYKHOCTH C ITOCTOSIHHOM MO MOJIYJIIO CKOPOCThIO. YTJI0Bast CKOPOCTh, JIMHEHHAS] CKOPOCTb.

ITepuon u yactora oOpamieHus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

H3y4eHHE HEPAaBHOMEPHOTO
JOBUXKCHUA C LICJIBIO
OnpeAesieHuss MTHOBEHHOM
CKOPOCTH; HCCIIEJOBAaHUE
COOTHOIICHUS MEXKITY
IIyTSIMU, IIPONIEHHBIMHU
TEJIOM 3a IOCIEA0BATEILHBIE
paBHBIE IPOMEKYTKHU
BpEMEHU, TIPHU
PaBHOYCKOPEHHOM IBIKEHUU

14



[IpakTrueckoe 3anaTue: PenieHue 3a1a4y Ha pacu€T KHHEMAaTUYECKUX BETUYUH
PaBHOYCKOPEHHOT'O IBH>KCHMUSI.
Pemenue 3agau Ha pacu€r yCKOpEHUs.

JlaboparopHas pabota: «Onpenenenrue yCKOpeHHs Teja Mpu paBHOYCKOPEHHOM JIBUKEHUN

JlaGopatopHas pabota: «/3yueHne NBHKEHHS Tela 110 OKPY>KHOCTH»

C HayaJbHOU CKOPOCTHIO,
paBHO# HymO; Pemenue
pacu€THBIX 3a/1a4 C IBHO
3aJIaHHON (HPU3UIECKOM
MOJIEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX (HhOpMYT
kuHeMmatuku. [loctpoenue u
aHaiau3 rpauKoB
3aBUCUMOCTEN
KMHEMaTUYEeCKUX BEIMYUH OT
BpPEMEHU JIsl PABHOMEPHOT'O
Y PaBHOYCKOPEHHOTO
NPSIMOJIMHEHOTO JIBUXKEHUS.
PacnioznaBanue pusndeckux
SIBJICHUW B yU4EOHBIX OIMBITAX
Y OKPYKaIOIIEH >KU3HU:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE IBUYKEHUE,
CBOOOIHOE TTaIcHUE TEl,
JBUKEHUE 110 OKPYKHOCTH.
Onuncanne MEXaHUYECKOTrO
JBUKEHUS C UCMIOJIb30BAHUEM
(U3UYECKUX BEITUYHH:
KOOpJIMHATA, YT,
nepeMenieHne, CKOpoCTh,
YCKOpEHHUE.
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Tema 1.2.
Jnnamuka.

Cozeprkanne yaeOHOro MaTepuaa.

1 .IIpuniun otHocuTenbHOoCcTH ["anunes. Ilepsolil 3akoH HetoToHa. IHEeprnanbHble CUCTEMBI OTCUE
Macca tena. Cuna. Bropoii 3akon Herotona. Tpernii 3akoH HproToHa.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas ckopocTs. Cuia ynpyrocTH.
Tpenus. Bec. HeBecomocTs 3akoH BceMUpHOTO TATOTeHUS Tpenue. Buapl TpeHust (MMOKOsI, CKOTBX
kadyeHus1). Cuna tpenus. Cyxoe Tperue. Cuia TpeHUs CKOJIbKEHHs U cuiia TpeHus nokos. Koadou
TpeHust. Cuita COMPOTUBIICHUS PU ABM)KCHUN TEJIA B )KMIKOCTH WM ra3a

2.MOMEHT CHUJIbl OTHOCHUTENIBHO OCH BpaiieHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPIOTO
Tena. Texaudeckue yCTpOﬁCTBa U MMPAKTUYCCKOC MPUMCHCHHUC: MOAIIUITHUKHU, IBUKCHUC
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTnueckoe 3anarue: Pemenue 3a1a4d Ha 3akoHbl HproTOHA

JlaboparopHas pabora: «OnpeeneHue >KeCTKOCTH MPYKUHBD)

CpaBHeHue mace
B3aMMO/JICUCTBYIOIIHNX TEJl.
H3ydeHue 3aBUCUMOCTH
CHJIBI YIPYTOCTH OT
nedopMaIu; CpaBHEHUE CHIT
TPEHUS TTOKOs, KaYeHUs 1
cKoJbXeHUs. O0bsICHEHNE
HeBecomocTH. [IpoBenenne
AKCIEPUMEHTA!
HCCIICIOBAHNE 3aBUCHMOCTH
CHUJI YIIPYTOCTH,
BO3ZHHKAIOIINX B MIPY)KUHE U
pe3uaedopmarum; u3ydeHue
JBIKEHUS OpycKa 1o
HaKJIOHHOM IINIOCKOCTH,;
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JlaGopaTtopHas pabora: «Omnpenenenne kKodpPuimeHTa TpeHUs CKOTbKCHHSD

UCCIIEIOBAHNUE YCIIOBUI
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIIETO OCh BpaICHUSI.
OOBscHEHHE 0COOECHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO JBUKCHUS,
CBOOOIHOIO MaJCHUS TEJI,
JIBUKEHHUS TT0 OKPYKHOCTH Ha
OCHOBe 3ak0HOB Hpr0TOHa,
3aKOHA BCEMUPHOTO
taroreHus. OObsICHEHUE
OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS MOAIIMITHUKOB U UX
MPaKTUYECKOrO MPUMEHEHHUS.
OO0BsICHEHNE IBUKEHUSA
MCKYCCTBEHHBIX CITYTHUKOB.
Pemenue pacu€THbIx 3a1ay ¢
SIBHO 3aJIaHHOM (pr3uvecKon
MOJIEJIBIO C UCITOIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMy
IUHaMUKU. Pacno3sHaBanue
¢u3nUecKux sIBICHHUH B
y4eOHBIX OIBITaX U
OKPY’KaIOILEeH KU3HU:
WHEpLIHS, B3aUMOJCHCTBUE
Tesl. AHaIU3 PU3NYECKUX
MPOIECCOB U SIBJICHUM C
HCIIOJIb30BAHUEM 3aKOHOB U
MPUHITUIIOB: 3aKOH
BCEMHPHOT'O HOBOM 00paslie,
ot mxtarorenus, 1, I1 u III
3aKoHblI Hpr0TOHA, MpUHIMIT
CYTEPITO3UITUH CHJI, TPUHITUIT
pPaBHOMIPABHOCTHU
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I/IHepI_II/IaJIBHHX CHUCTCM
oTcyéTa

Tema 1.3.
3aKOHBI
COXpPaHCHHSI.

Conepxanue yueOHOro Marepuaa.

1.mnynec. 3aKoH cOXpaHEeHHs UMIyabca. Pabora. DHeprus. MomntHOCTh. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU.

[IpakTrueckoe 3ansTue: PeneHue 3aja4 Ha 3aKOH COXPAHEHUS UMITYJIbCA U 3aKOH COXPaHEHUs
SHEprUu.

[IpoBenenue 3KcepuMeHTa:
u3ydeHre abCoIIOTHO
HEYIPYroro yaapa c
MOMOIIBIO IBYX OJJUHAKOBBIX
HUTSHBIX MasiTHUKOB,;
UCCIIEIOBAaHHE CBSI3U PabOThHI
CHUJIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU TENA
Ha MpUMeEpe PacTsHKEHUs
pe3nHoBOro xryra. OueHka
a0COTIOTHBIX U
OTHOCHUTEJBbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(GU3NUEeCKUX BETUYMH.
Pemenue pacu€THbIx 3a1a4 ¢
SIBHO 3aJIaHHOM (pr3uvecKon
MOJIEJBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOPMYII
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JUHAMUKHU U 3aKOHOB
coxpaHeHnus. Pemenue
KAueCTBEHHBIX 3a]1a4 C
ONOpPO HAa U3YYEHHBIE B
paznene «MexaHuKa»
3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nueckue sBICHUS.
Onuncanne MEXaHUYECKOTrO
JBUKEHUSI C UCMIOJIb30BAHUEM
(bU3UYECKUX BEITUYHH:
UMITYJIbC T€Ja, KHHETUYEeCKast
SHEPIus NOTEHIMAIbHAS
SHEPTUsl, MEXaHUYECKas
paboTta, MexaHU4YeCKast
MOIIIHOCTb. AHaIu3
(bU3UYECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIb30BAaHUEM
3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPIUH,
3aKOHA COXPaHEHUs
umnynbca. O0bsicCHEHNE
OCHOBHBIX IIPUHIIUIIOB
JEUCTBUA U MPAKTUYECKOTO
MIPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KakK:
BOJIOMET, KONIEP, NPYKUHHBIN
nuctonet. OObsICHeHHE
JIB>KEHUS PAKET C ONOPOM Ha
U3y4eHHbIC (PU3NUEcKue
BEJIMYMHBI U 3aKOHBI
MEXaHUKHU.

Tema 1. 4.

CozeprkaHne y4eOHOr0o MaTepuaa.
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Mexanunueckue
KoJIeOaHUs U
BOJIHEL

1. Mexaaundeckue Kojie0anus. AMIUTMTYAa, TIEPUOI, YacToTa, (a3a konebanuit. CBOOOHBIC U
BBIHYXJICHHbIE KojeOaHus. PezoHanc. Mexanudeckue BOJHBL. CBOWCTBA MEXaHUYECKHX
BOJIH. 3BYK. 3BYKOBBIE BOJIHBI. PacnpocTpaneHue 3Byka, CKOpOCTh 3BYKa.

JlaboparopHas pabora: «VccnenoBanne 3aBUCUMOCTH TIEPUOA U YACTOTHI CBOOOTHBIX
KOJICOAHW HUTSIHOTO MasiTHAKA OT €r0 JITTHHBD)

Uccnenoanue mapameTpoB
K0J1e0aTEeIbHON CHCTEMBI —
nepuoja, 4acToThl,
aMILTUTYABI U (ha3bl
KoJieOaHui (Mpy>KHHHBIHA
W/WIH MaTeMaTHIeCKUA
MasTHHK). Habmonenne
3aTyXamIuX KOoJIeOaHHi.
HccnenoBanue cBONUCTB
BBIHY/ICHHBIX KOJICOaHUH.
Habmronenue pe3oHanca.
[IpoBenenue 3KcepuMeHTa:
UCCJICIOBAaHHE 3aBUCIMOCTH
Mepro/ia MajbIX KOJeOaHmit
rpy3a Ha HATH OT JIJTHHBI
HUTH U Macchl rpy3a; OueHka
aOCOJIIOTHBIX U
OTHOCHUTEJIbHBIX
MIOTPELIHOCTEN U3MEPEHUN
(bU3UYECKUX BEITMYHH.
Pemenne pacu€THbIX 3a1a4 C
SIBHO 3aJaHHON (pr3nUecKon
MOJIEJBIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI1, ONTHUCHIBAOIINX
MexaHuyeckue .Onucanue
MEXaHHYECKUX U C
UCMOJIb30BAHUEM
(U3NUECKUX BEITHYUH:
NEepUOJ U YacToTa
KoJIe0aHul, aMILTUTYa U
daza xosebaHui, 3aps U
CHUJIa TOKA B TADMOHUYECKUX
kosneOanusix. Pemenue

20



Ka4eCTBECHHBIX 3a7a4 C
ONOpPO Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIHUCHIBAIOIINE
MeXaHNIECKHUE KOIeOaHusl.

Paznen 2. MouekyasipHas (pM3HKa U TEPMOIMHAMHKA.
Tema 2. 1. ConepxaHnue yueOHOTo MaTepuana. [IpoBeneHne sKcnepuMeHTa:
OcHOBBI 1. OcHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO-KHHETUYECKOW TEOPUH, UX OMBITHBIE 000CHOBAHUSI. ONpeJIeJIEHUE MacChl BO3AyXa
MOJIEKYJIIPHO- Maccsl u pazmepsl Mosiekys. KonnuecTBo BemectBa. TenmoBoe aBuxkeHne. Moienb uieanbHOro B KJIAcCHOM KOMHAaTe Ha
KMHETUYECKOU raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUHU UJICaTBHOTO Ta3a. Y paBHEHUE OCHOBE HM3MepeHUil 00BEMa
TEOPUH MenneneeBa- Knaneitpona. ['a30Bbie 3aKOHBI. KOMHATBI, JABJICHUS u

[IpakTueckoe 3ansTHe: Penienne 3a1a4 Ha OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUHU.

TEMIEpaTypbl BO31yXa B HEH;
UCCIIEIOBaHUE 3aBHUCUMOCTH

MEXKTY napamMeTpamMu
COCTOSIHHSI pa3peKEHHOTO
rasza. Ouenka a0COJIFOTHBIX U
OTHOCHTEIILHBIX

MOTPENTHOCTEN  M3MEpPEHHIt
busruecKux BEJIMYMH.
OOBsIcHEHHE OCHOBHBIX
MIPUHIUIIOB JIeUCTBUH

TepMOMETpa M OapoMeTpa U
yCIOBUH WX  0€30MMacHOTO
UCMOJIb30BaAHUS B
MMOBCEHEBHOU JKU3HU.
Pacno3naBanue Gu3MYECKUX
SIBJICHUN B Y4eOHBIX OITBITax
U OKpYXarollel  KU3HHU:
muhdyzus, OpOyHOBCKOE

JIBUKCHUE. Omucanue
TETJIOBBIX SIBJICHUH c
HCIIOJIb30BaHHEM

buznuecKux BEJIMYUWH:
JABJICHHE Ta3a, TEMIIepaTypa,
CpemHss KHHETHYECKas
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SHEPrus Xa0THYECKOTO
JBYDKEHUS MOJIEKYI,
CpeIHEKBaIpaTUIHAS

CKOPOCTBMOJIEKYJl.  AHalU3
(¢HU3MUECKUX  TIPOIECCOB U
SBJIEHUN C HCIOJIb30BaHUEM
MKT, ra30BEIX 3aKOHOB,

CBSI3U cpenHei
KMHETUYECKOU SHEPIUuu
TEIIOBOTO JBUKCHUS
MOJIEKYJI €  abCONIOTHOM
TeMIepaTypou. Pemenue
pacu€THbIX 3aJa4 C SIBHO
3aIaHHOMI buznueckoi

MOJIENIBIO C HCIIOJIb30BAaHHEM
OCHOBHEIX mojoxkenniit MKT,
3aKOHOB U dopmyn
MOJICKYJIIPHOMH bu3uKH.
PabGora B rpymmax mpu
IUTAHUPOBAHUM, TPOBEICHUU
u UHTEpIpeTaun
pe3ylbTaToB  OMBITOB U
aHaJM3e  JOTMOJIHUTEIBHBIX
UCTOYHUKOB MH(pOpMAIUU 1O
TeMe
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2.2 OCHOBBI
TEPMOTUHAMHUKHN

Coneprkanne y4eOHOro MaTepraia

1.Bayrpennss sHeprusi. KonudectBo Temnothl u padora. PaboTa raza. 3akoHbI TEpMOTUHAMUKH

IIpoBeneHue dSKcnepuMeHTa:

H3MEPEHUE yAEITbHOU
TEIJIOEMKOCTH BEILIECTBA.
Omenka  aOCOJIFOTHBIX u
OTHOCHUTEIIbHBIX

MOTPENTHOCTEN  M3MEpPEHHIt
busnuecKux BEJINYMH..
O0BsIcHEHNE MIPUHIIUIIOB
JEUCTBUS u yCJIOBUU

0€30IaCHOT0 UCIOIb30BAHUS
B  IIOBCEIHEBHOH JKU3HU

ABUTaTCIIsL BHYTpeHHeI‘O
CropaHus, OBITOBOTO
XO0JIOAUJIbHUKA,

KOHJIULIMOHEPA. Onucanue

CBOMCTB Te€l U TEIUIOBBIX
SIBJICHUI C HMCIOJIL30BaHHEM

busruecKux BEJIMYUH:
JlaBJICHUE ra3a, TeMIeparypa,
KOJIMYECTBO TETJIOTHI,

BHYTPEHHSISI DHEPTHUs, pabora
raza. Pemenue pacu€rHbIX
3aJad  C SIBHO  3aJaHHOU
¢usnueckoil  MOJenbI0
UCMOJIb30BAHUEM  OCHOBHBIX
3aKOHOB u dopmyn
MOJICKYJISIpHOM ~ M3uKH |
TEPMOJUHAMUKHU. Pemenne
Ka4eCTBEHHBIX 3ajay = ¢
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Tema 2. 3.
Bzanmnagnie
MpeBpaIIeHus
JKUOKOCTEN U
ra3zoB. TBEpapie
Tena.

ConepxaHue yueOHOro Marepuaia.

[TapooOpa3oBanue u koHAeHcaus. Mcnapenne u kunenue. TBEpaoe Teno. Kpucrammueckue u
amopQHbIe Tena.

OIIOpOM Ha U3Y4YCHHBIE B
pazznene «MounekynsipHas
¢u3uKa M TEpPMOAWHAMHKA
3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnueckue sprenus. Pabora
B TIpymmax TpH aHAIH3e
JIOTIOJTHUTEIBHBIX UCTOYH

[IpoBenenne HsKCHEPUMEHTA:
U3MEPEHUE  OTHOCHUTEIIBHOMN
BJIQXXHOCTH Bo3ayxa. OleHka

a0COIOTHBIX u
OTHOCHUTEJIbHBIX

MOTPEIIHOCTEH  HU3MEPEHUN
buznuecKux BEJIMYHH.
N3yuenune CBONCTB
HACBIIIIEHHBIX napoB,
Croco6oB U3MEpEHHUS
BJIIAKHOCTH HaOmronenune

KHUIICHUA TIPpU HNOHWKXCHHOM
JaBJICHHUH, HarpeBaHusd n
IJ1aBJICHUA
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KPUCTAIIIINICCKOI'O

BEIIIECTBA. OOmbsicHenue
NPUHIUIIOB  JIEUCTBUS U
YCIIOBUH 0e301macHOTO
MCIOJIb30BaHUS B
IIOBCETHEBHOU SKU3HU
TUTPOMETpa,  MCUXPOMETPA,
KaJIOpUMETpA. N3yuenue
TEXHOJIOT Ui [OJIyYEeHUs

COBPEMEHHBIX MaTepHalioB, B
TOM YHCIIE HaHOMATEPHUAJIOB.
Pemienne pacu€THbIX 3amay C
SIBHO 3aJlaHHOW (pu3uvecKkon
MOJIEbIO C HCIOJIb30BAaHUEM
yYpaBHEHHSI TETIOBOTO
Oananca. Pemmenue
KaueCTBEHHBIX  3aJad  C
onopou Ha M3y4YCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH U
buzndeckue  SBJICHHS 110

TEME
Paznen 3. JIeKTPOAUHAMHUKA.
Tema 3. 1. Conepxanue yueOHOT0 MaTepuana. [IpoBenenne HsKCHEPUMEHTA:
DJeKTpocTaTHKa. U3MEpPEHHUE DJIEKTPOEMKOCTH
DIIEKTPUUYECKUH 3apsiji. 3aKOH COXPAHEHUS AJIEKTpUUEeCcKOro 3apsaa. 3akoH KyioHa. 2 | KOHJeHcaropa. Ouenka
Dnektpuueckoe nosie. Hanpspk€HHOCTH mosist. DnekTpuueckas EMkocTb. Konnencarop a0COIOTHBIX u
CoenuHeHns KOHIEHCAaTOPOB OTHOCHUTEJIbHBIX
MOTPEIIHOCTEH  HM3MEPEHUN
[IpakTrueckoe 3anatue: Pemenne 3a1a4 Ha pacy€T ANEKTPOCTATHUYECKUX BEJIMYUH U 3aKOH 2 | dusnuecknx BCJIMYHH.
Kynona. N3yuenune IPUHIUIIOB
JEHCTBUS 3JIEKTPOCKOIA,
[IpakTnueckoe 3anarue: Penienne 3a1a4y Ha pacy€T JIEKTPUUECKOM EeMKOCTH 2 | DJIEKTPOMETPA,
KOHJIEHCATOpA. N3yuenue
IIPUHIUIIOB JNEUCTBUAN
yCIIOBUH 6€301MacHOTO
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IIPUMEHEHHUs B IIPAKTUYECKOU

KU3HHU, KOIMUPOBAJILHOTO
arrapara, CTPYHMHOIO
MIPUHTEPA. PaccmoTpenue
buznuecKux OCHOBaHMI
IIEKTPOCTATUYECKOM 3aIUThI
u 3a3eMJICHUS

anekTponpudopoB. Pemenne
pacu€THBIX 3aJa4 C SIBHO
3aIaHHOMI buznueckoi
MOJIEIbI0 C MCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopmy
JNEKTpPOCTaTUKU.  Pemenue
KAueCTBEHHBIX  337a4  C
OIopoi Ha U3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U
buzndeckue SIBIICHHSI
3EKTPOCTATHKH.

Pacno3naBanue (uznyeckux
SBJICHUN B y4e€OHBIX OIBITaX
U OKpYXarolel  KU3HHU:
JIEKTPU3ALIMS Tell,
B3aUMOJICUCTBUE 3apsloB U
OOBSICHEHHE UX HAa OCHOBE

3aKOHOB u dopmyn
anekTpoctatuku.  OnucaHue
HU3Y4YEHHBIX CBONCTB

BEILIECTBA W DJIEKTPUUYECKUX
SIBJICHUU C UCIIOJIL30BAaHUEM

buznuecKux BEJIMYMH:
IEKTPUYECKUI 3apsn,
HaNPsHKEHHOCTH
JIEKTPUYECKOTO IOJIS
OTEHLIHAJ, pa3HOCTH
NOTEHINAJIOB,
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ANEKTPOEMKOCTD. Ananuz
GU3MYECKUX TIPOIIECCOB |
SIBJICHUHA C HWCIOJB30BaHUEM
(bU3HYECKUX 3aKOHOB: 3aKOHA
COXPAHEHUS JJIEKTPUIECKOTO
3apsiga, 3akoHa  Kymowna.
PaGora B rpymnmax mpu
aHaJlM3e  JOIMOJIHUTEIbHBIX
UCTOYHUKOB WHPOpMAIUU U
[IOATOTOBKE COOOLIEHUH O
MIPOSIBIICHUU 3aKOHOB
3NEKTPOCTATUKU B
OKpYXKarolle  KU3HU U
NPUMEHEHUU UX B TEXHHUKE

Conepxanue yueOHOro Marepuaia.

1. TloctostHHBIN AekTpuyeckuid ToK. Cuiia Toka, HanpsHKEHUE, SJIEKTPUUECKOE COITPOTUBIICHHUE. 2
3akon Oma aiis yyactka uenu. [locnenoBarenbHoe U mapayuieibHOEe COeIMHEHUE TPOBOJHUKOB.
OJIC ncrounuka Toka. 3akoH OMa Jj1s1 TOJTHOM 1enu. TemioBoe IelCTBUE AIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenmna. Pabora u MOITHOCTh TOKa
JlaboparopHas pabota «VI3yueHue mapaieIbHOrO COSAMHEHHSI TPOBOTHUKOBY 2
JlaboparopHas pabora «VI3yueHue mocie0BaTeIbHOTO COSTMHEHUS TIPOBOTHIKOB) 2
T 39 Jlaboparopnast paborta « M3mepenue 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKAY 2
3:22151' ' JlaGopatopHas pabota «/3yyenue 3akoHa Oma i ydacTka Iern 2
OCTOSHHOIO JlabGopaTtopHnas pabora «OnpeneneHue yIeIbHOTO COMPOTUBIICHUS MaTepralia U3 KOTOPOTO 2
TOKa. W3TOTOBJICH MTPOBOJAHHUK.
[IpakTnueckoe 3ansarue: Pemenne 3a1a4 Ha 3aKk0HbI OMa U 3aKOHBI COEAMHEHHUS TIPOBOHUKOB. 2
Tema 3. 3. Conepxanue yueOHOro MaTepuana.
IMeKTPHIECKHUH 1. MomynpoBoaauku. COOCTBEHHAsI U TPUMECHASI TPOBOAUMOCTH TOTYTIPOBOJHHKOB. 2
Zg: r;pasHHx p-n- nepexo. [TonynpoBoAHUKOBBIN 1U0A. DNEKTPUUECKUI TOK B METAJUIAX. DIIEKTPUUECKUI
J1ax.

TOK B JKHUJKOCTSIX.
DNEKTPUYECKUN TOK B razax. DJIEKTPUUYECKUN TOK B BaKyyMe.

[IpoBeaeHue sKCHEpUMEHTA:
U3Y4YCHHE CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB;
u3mepenne DJ[C ucTouHuKa
TOKA W €ro BHYTPEHHErO
COIMIPOTUBJICHUS

HAOJIIOJICHUE  DJIEKTPOJIN3a.
Onenka  aOCONIOTHBIX |

OTHOCHTEJbHBIX
MOTPEIIHOCTEH  HU3MEpPEHUN
buznuecKux BEJIMYHH.
OOmbsicHeHHe NPUHIIUIIOB
NEUCTBUS u YCJIOBHI
0e30macHOro  TMPUMEHEHHUs
aMIiepmeTpa, BOJIBTMETPA,

peocTara, UCTOYHHKOB TOKa,
JNIEKTPOHArPEBATENbHBIX U
AIIEKTPOOCBETUTEIBbHBIX
npubOpPOB, TEPMOMETPA

27




COIIPOTUBJICHUS, BAKYYMHOI'O

JMoMa,  TEPMHUCTOPOB U
($hoTOpPE3UCTOPOB,
HOJTYTTPOBOTHUKOBBIX

JUOJIOB, raJabBaHUKU.

Pemienune pacy€THbIX 3a1a4 ¢
SIBHO 3aJJaHHOW (hU3HUECKOI
MOJIEbIO C MCHOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (pOpMYIT
TEMBI «IlocTossHHBII
ANEKTPUUECKUI TOK».
Pacnio3naBanue (Gu3M4YECKUX
SIBJICHUN B Y4EOHBIX OIBITaxX
U OKpyXarolled  KU3HU:
AJIEKTpUYEcKas
MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE,
MarHUTHOE JEHCTBHUS TOKa.
Ananus IEKTPUYECKUX
SBJICHHWMA W MPOIECCOB B
LEMAX MOCTOSHHOTO TOKa C
UCMOJIb30BAHUEM  3aKOHOB:
3ak0oH OMa, 3aKOHOMEPHOCTHU

IIOCJIEAOBATCIIbHOI'O n
napajuieJibHOro  COCAUMHCHU A
IIPOBOIHHUKOB, 3aKOH

Jbxoyns-Jlenna.  Onucanue
U3yYEHHBIX CBOMCTB BEIIECTB
U DJIEKTPUYECKUX SBJIICHUU C
UCIIOJIb30BaHUEM
buzruecKux BEJINYMH:
AIIEKTPUYECKUIN 3apsil, cuia
TOKa, AIIEKTPUUECKOE
HaIpsKEHUPA3HOCTh
norennuanos, JJIC, pabora
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TOKa, MOIIIHOCTh TOKA.
Hcnone3oBanue
UH()OPMAIIMOHHBIX
TEXHOJIOTHH 11 IIOMCKa,
CTPYKTYpUPOBaHHSI,
MHTEPIIPETALNH "
npeICTaBICHUS] HHPOPMAITUU
MIPU TOJTOTOBKE COOOIIECHUIA
O TPUMEHEHUU  3aKOHOB
MIOCTOSIHHOT'O TOKA B TEXHHUKE
Y TEXHOJIOTHUS

Tema 3. 4. Conepxanue yueOHOro MaTepuana.

MaruutHoe nozne. | 1. B3aumoneiictBue TokoB. MarautHoe nojie. MHIyKIusl MarHUTHOTO T10J1sl. MarHUTHBIN MTOTOK. IIpoBeneHnue sKCnepuMeEHTA:
Cuna Amnepa. Cuna Jlopenia . SIBienue snekrpoMaraiuTHOW nHAYKuuK. [Ipasumno Jlenna. 2 | U3yYCHHE MArHUTHOTO TIOJIS
Camounnykuusi. UTHIYKTUBHOCTb. KaTYIIKU c TOKOM;
MarsnuTHble CBOMCTBA BEIIECTBA. DHEPIUsl MATHUTHOTO MOJIS TOKA. HCCIIEI0BAHNE NEUCTBUS

MOCTOSIHHOTO ~ MarHuTa Ha
[IpakTueckoe 3anarue: Pemenne 3a1a4 Ha pacyeT MarHUTHON MHIYKIIMK U MarHUTHOTO IMOTOKA. 2 paMKy C TOKOM,;
Pemenue 3anau Ha pacuér cuiibl Amnepa u cuisl JlopeHua. UCCIEI0BAHUE SIBIICHUS
3JIEKTPOMAarHUTHOM
WHAYKIUH. Onenka
a0COJTIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPENTHOCTEN  M3MEpPEHHIt
bu3ruecKux BEJIMYMH.
OO0BsIcHeEHNE MIPUHIIUIIOB
JEUCTBUS u yCJIOBUU
0€301macHOTO MIPUMECHECHHUS
MOCTOSTHHBIX MarHuroB,
3JIEKTPOMAarHuTOB,
AJIEKTPOIBUTATEIS,
YCKOPHUTENIEH 3JIEMEHTAPHBIX
YaCTHII, WHJYKIHOHHON
neyn. PemeHue pacuy€THBIX
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3a/1a4 Ha MIPUMEHEHHE
dbopmyn Tembl «MarHuTHoe
ToJIe. DneKTpOMarHuTHas
WHTYKIWSD. Pemenune
KAueCTBEHHBIX  3a7a4  C
onopou Ha M3y4YCHHbBIC
3aKOHbI, 3aKOHOMEPHOCTU H
buznyecKuesBICHUSI  TEMbI

«MarautHoe ToJIe.
DJIEKTpOMarHuTHas

UHIYKLIHS. Onpenenenue
HaIpaBJICHUS BEKTOpPA

WHAYKOUHU MArivuTHOTO I10JIA
MPOBOJHHUKA C TOKOM, CHJIBI
Amnepa u cunsl JlopeHua.
Pacnio3naBanue (Gu3M4IECKUX
SBJICHUH B Y4E€OHBIX OIBITaX
U OKpyXarolled  KU3HU:
B3aHMOI[eI>'ICTBI/Ie MAar"HumToOB,

3JIEKTPOMarHuTHAasI
WHIYKIUSA, JIECUCTBHE
MarHUTHOTO OIS Ha

OPOBOAHUK C TOKOM |
JBWOKYIIAMCS 3apsaa. AHAIN3
ANIEKTPOMATrHUTHBIX SIBJICHUI
C WCHONB30BAaHHEM 3aKOHA
ANIEKTPOMATrHUTHOM

WHYKIUH. Onucanue
M3Y4YEHHBIX CBOWCTB BEIIECTB
n 3JIEKTPOMAarHUTHBIX
SIBJICHUH C HCIIOJL30BaHUEM
buznuecKux BEJIMYHH:
WHIYKIUS MarHUTHOTO TIOJIs,
cuna Amnepa, cuina Jlopenna,
WHIYKTUBHOCTb KATYIIIKH,
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SHEPTHsl DJIEKTPUUECKOTO H
MAarHUTHOTO IOJIEH

Pazpgen 4. DJIeKTPOMArHUTHbIE KOJIeOAHUS W BOJHbI.
Tema 4.1. Conepxanue yueOHOro MaTepuana. HccnenoBanue  mapamMeTpoB
DJIEKTPOMarHuTH KOJeOaTeIbHOH CUCTEMBI —

ple KoJeOaHus.

1. KoneGaTenbHblit KOHTYp. CBOOOAHBIE 37IEKTPOMAarHUTHbBIE KoeOanus. BoiHyX1eHHbIe
3JICKTPOMArHUTHBIE KosieOaHus. [lepeMeHHBIN 2JIeKTPUYECKU TOK. AKTUBHOE COITPOTHBIICHHE.
JleficTBy1oliee 3HAUEHHUE CUJIbI TOKA U HANIPSKCHHUS.

3. Tpanchopmatop. IlpousBoacTBo, nepenada u norpedieHue nekTposHepruu. ['eneparop
He3aTyxarolux kojaedanuil. KonneHncaTop u kaTyuika B U MepEeMEHHOT0 TOKa.
DNEKTPUYECKU PE30HAHC B LIENU IIEPEMEHHOI0 TOKa

nepuoa, YacTOTEHI,
aAMIUTATY/IbI " (hazbr
kosieOanmii.  Mccienosanue
MIEPEMEHHOTO TOKA B IIETTH U3
MIOCJIEIOBATEILHO

COCTMHEHHBIX KOHICHCATOPA,
KaTyIIKU U pe3ucropa.
Omenka  aOCOJIFOTHBIX u

OTHOCHTEJTbHBIX
MOTPEUTHOCTEN  M3MEpPEHHIt
busruecKux BEJIMYMH.
OO0BsIcHEHNE MIPUHIIUIIOB
JEUCTBUS u yCJIOBUU
0e301macHOrO MIPUMECHECHHUS
AIIEKTPUUYECKOTO 3BOHKA,
reHeparopa MEePEMEHHOT0
TOKa, JIMHUMN

anekTponepenad.  Pemenue
pacy€THBIX 3aga4 C SBHO

3aIaHHOMI buznueckoit
MOJIETIbIO C MCTOJIB30BAHUEM
OCHOBHBIX 3aKOHOB "
dbopmym, OTMCBIBAIOIITIX
AJIEKTPOMAarHUTHBIC
KOJICOAHUSI. Onucanue
AJIEKTPOMArHUTHBIX
KoJIeOaHU! c
UCIIOJTb30BaHHEM

bu3ruecKux BEJINYMH:
epro. " 9gacTora
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KOJIeOaHUH, aMIUIUTyla W
daza konebaHmid, 3apsaag M
CWJIa TOKa B TAPMOHHUYECKUX
JIEKTPOMArHUTHBIX
KOJIEOaHMSX. Permenne
KaueCTBEHHBIX 3a1a4 c
OIOpOH Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIHUCHIBAIOIINE
3JIEKTPOMAarHUTHBIC
KOJIEOAaHMSL. Pa6ora B
rpynnax npy TUIAaHUPOBAHUH,
MIPOBEICHUUT u
UHTEPIIPETAIIMA PE3YIbTaTOB
OIIBITOB, u aHaIn3e
JIOTIOJTHATEIBHBIX
UCTOYHUKOB MHPOPMAIUH 110
TEME

Tema 4.2. CopeprkaHue yueOHOro Marepuaia.
ONeKTPOMAarHuTH | 1.231eKTpOMarHUTHOE MOJIE M 3JIEKTPOMAarHUTHBIE BOJIHBL. CKOPOCTH 3JI€KTPOMArHUTHBIX BOJIH. 2 | U3ydyenne oOpa3oBaHusi U
bI€ BOJIHBI. N3o6perenue paano [lonoseiM. [Ipuniumns! paanocsssu. TenesuaeHue. pacrpoCcTpaHeHus
CaeroBble Cger Kak 37eKTpoMarHuTHas BosHa. MHTepdepenuus u audpaxnus ceta. Jlucnepcus ceera. IIONIEPEYHBIX U MPOJOJIBHBIX
BOJIHBI. [Ikana 3/M BoiH. PaznuuHble BUIBI SJIEKTPOMArHUTHBIX U3TYyYEHUH, UX CBOMCTBA. BOJIH. HaGmonenue
OTpaXKCHHsI U IPEIOMIICHUS,
2. 3akoHBI OTpaKEHHUs U NpeoMIIeHHs cBeTa. [loHOE BHYTpEHHEE OTpaKEeHUs 2 | uaTephepeHIn u
Jlunzel. OnTuaeckue npudopsl. [TocTpoeHne n300pakeHUs B THH3AX TUGpaKIud  MEXaHMYECKHX
[TpakTnueckoe 3ansTue: Pemenue 3a1ay Ha GOpMyILy TOHKOM JIMH3bI 2 | BonH. HabmiogeHue cBs3n
ITPOMKOCTH 3ByKa U BBICOTBI
TOHA € aMIUIMTYyIOH |

4acTOTO’ KOJICOaHUIA,
3BYKOBOT'O pe3oHaHca.
Hccnenoanue CBOUCTB

3JICKTPOMArHUTHBIX BOJIH:
OTpa)K€HUE,  MpPEJIOMJIICHHUE,
noysipuzanus, — audpaxims,
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unreppepenimsa.  M3yuenue

YCJIOBHI W3ITYyYCHUS
AJIEKTPOMAarHUTHBIX BOJIH,
B3anMHOU OpUEHTALINH

BektopoB E, B, v B
3JIEKTPOMAarHUTHOM  BOJIHE.

N3yuyenune IIPUMECHEHUS
JJIEKTPOMArHUTHHIX BOJH B
TEXHUKE u ObITY.
OO0BsIcHEHNE MIPUHIIUIIOB
JEUCTBUS u yCJIOBUU
0e301macHOTO MIPUMECHECHHUS
MY3BIKaThHBIX
UHCTPYMEHTOB,
YJIBTPa3BYKOBOM
JTUArHOCTHKU B TEXHHUKE W
MeJTUIIMHE, panapa,
paIroNpUEMHUKA,
TEJIEBU30PA, AQHTCHHBI,
tenedona, CBY-neun.

Pemenne  pacu€rHbIX U
Ka4yeCTBEHHBIX 3ama4 c
OIOpOH Ha U3y4YECHHBIE
3aKOHA pacnpocTpaHeHue
AIIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
UH()OPMAIIMOHHBIX
TEXHOJIOTHH  JJIATIONCKA,
CTPYKTYPHUPOBAHHUS,
HUHTEPIIPETAIINH n
peICTaBICHUS] MHPOPMAITUU
MIPU TOJTOTOBKE COOOIICHUIMA

00 UCIIOJIb30BAHUU
3JIEKTPOMArHUTHBIX BOJIH B
TEeXHUKE. VYuactue B
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JTUCKYCCHH 00
3JEKTPOMarHUTHOM
3arpsi3HEHUU  OKPYJKAOILLEH
cpenbl. Pabora B rpymmax
npu IUTAHUPOBAHUH,
MPOBEICHUU u
WHTEPIpPETANU PE3yIbTaTOB
OTIBITOB u aHam3e
JOTIOTHUTEITBHBIX
UCTOYHUKOB MHPOPMAIIH 110
teMmel3yuenue SIBJICHUS
MIOJTHOTO BHYTPEHHET O
OTPaXKEHUS, €ro MPUMEHEHUS
B  CBETOBOJIE. N3yuenne
MoeIen MHKPOCKOIIA,
TEJIECKOIIA. [Tonyuenue
CIIEKTPa C MOMOIUIBIO MTPU3MBI
U TU(paKIIMOHHONW PEmETKH.

Hsmepenue roKazareJst
pEeIOMIICHUS CTEKJIa.
HUccnenoBanue CBOMCTB
N300paKCHUIB JIUH3aX.
OO0mbsicHeHHE HPUHIIMIIOB
NEUCTBUA Hu YCIOBUI

0e30MacHOr0  IPUMEHEHHUs
OYKOB, JIyNbl, (hoToanmapara,
IPOCKIIMOHHOTO  ammapaTa,

MHUKPOCKOIIa, TEJIECKOIIa,
BOJIOKOHHOM OIITHKH,
TU(OPaKIIMOHHOW  PEIETKH,
HOJISAPOUA. Pemenue
pacy€THBIX 3a7a4 C SBHO
3aJaHHOMN dusnueckoit

MOZEBIO C HMCHOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYII
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TEOMETPUYECKOU ONTHUKHU.
[loctpoenne w  omnucaHue
n300pakeHusl, CO3/1aBaeMOr0
IJIOCKUM 3€pKaJioM, TOHKOM

JIMH30M. Paccmorpenue
IIPEIEIOB IPUMEHUMOCTH
TEOMETPUYECKOU ONTHUKHU.

Pacnio3naBanue Gu3M4IECKUX
SIBJIEHUI B OIIBITaX u

OKpY’KaroMIei JKU3ZHU:
IIPSIMOJIMHEMHOE
pacnpocTpaHeHue CBETA,

OTpakeHHe,  MPeJIOMIICHUE,
uHTepdepeHIys, AudpaKius
u MOJIApU3ALUS CBETa,
nucnepcusi ceera. M3ydyenue
yCIIOBUH HaOJIIOIEHUS
MaKCMMyMOB 1 MUHUMYMOB B
uHTep(hEpEHIIMOHHOM
KapTUHEOT JBYX CHH(DA3ZHBIX
KOT€PEHTHBIX  HMCTOYHHUKOB.
YcioBue HaOJIFOIEHUS
TJIABHBIX MaKCUMYMOB TIpHU
MaJCHUN
MOHOXPOMAaTHYECKOI'O  CBETa
Ha TUGPaKITUTOHHYIO
peLETKYy. Ananus
ONTHYECKUX SIBJICHUM c
HCIOJIB30BAHUEM  3aKOHOB:
3aKOH MPSMOJIMHEIHOTO
pacnpocTpaHeHus CBeTa,
3aKOHBI OTPaXCHHsI CBETA,
3aKOHBI MPEJIOMJICHUSI CBETA.
Onmucanne ONTHYECKUX
SIBJICHMI C MCIIOJb30BaHUEM
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bu3ruecKux BEJINYMH:
GbOKycHOE  pacCcTosiHue |
OIITHYECKAsk CHJIA JINH3BI

Paspean S. CrpoeHnne aToMa U KBAaHTOBasi (PU3NKA.
Tema 5. 1. Coneprxanue yueOHOro Marepuana.
CaetoBble 1. 'nnore3a [Tnanka o kBantax. @oron. @orosdpdexrt. Onbit Pesepdopaa. Ctpoenue aroma. 2 | HaGmonenue ¢orosddexra
KBaHTHI. [Inanerapnas moaenb u Moaenb bopa. Iloctynarsl bopa. Ilornomenue n ucnyckanue cBera Ha YCTAaHOBKE C IIMHKOBOM
aroMamMu mactuHo.  MccnenoBanue
3aKOHOB BHEIIIHETr 0
dororddekra. OOBsiCHEHHE
OCHOBHBIX MIPUHIUTIOB
JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB, TaKUX KaK:
¢dorosnemMeHT, (HOTONATUHUK,
COJTHEYHAs Oarapes,

CBETOAMON; M YCIOBUM HX
0e30macHOTO TNPUMCHEHHUS B
IIPAKTUYECKON JKU3HU.
Pemienne pacu€THbIX 3amay C
SBHO 3a/IaHHOW (PU3NUECKOM
MOJIEIBI0 C MCIOIBb30BAaHUEM
OCHOBHBIX 3aKOHOB M (pOpMYIT
KBAHTOBOM onTuku. Pemenue
KaueCTBEHHBIX  3aJad  C
onopou Ha M3y4YCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM OITHKH.
Pacno3naBanue Qu3nUecKux
SBJICHUH B Yy4E€OHBIX OIBITaX:
dorosnexTpuueckut 3pdexr,

CBETOBOE JIaBJICHUE.
Onucanune U3Y4YECHHBIX
KBAaHTOBBIX  SIBJIGHUH U
IPOLIECCOB c
VICTIOJIb30BAHUEM
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bu3ruecKux BEJINYMH:
CKOPOCTb 3JIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJHBI H
9acTOTa CBETa, JHEPrus u
UMITYIIbC (OTOHA

Tema 5. 2. Coneprxanue yueOHOro Marepuana.

dusuka 1 OTKpBITHE PATUOAKTHBHOCTH. O-, -, Y- U3ITYICHHS. 2 | U3ydyeHne  S3KCHEPUMEHTOB,

aTOMHOTO spa 3aKOH paJMOaKTHUBHOIO pacraja. JHeprus cBsa3u. JleneHue saep ypasa. JIOKa3bIBAIOIIUX  CII0)KHOCTH
ennas snepHas peakuus. SInepusiid peakrop. TepMosaepHble peakiuu. CTPOCHUS aTOMHOIO  sapa.
buonornueckoe neicTBre paliOAKTUBHBIX U3TyYCHUH. UccnenoBanue TPEKOB

YacTHII (o TOTOBBIM
dboTorpadusm). N3yuenue
SIIEPHBIX ~ CHJI,  SITEPHBIX
peaKkuuii CMHTE3a W pacraja,

TEPMOSIACPHOTO CUHTE3A.
Nzyuenue HYKJIOHHOM
monenu siapa [eiizenOepra-
HBaneHko. OObscHenue
YCTPOMCTBA W NPUMEHECHUS
JIO3UMETPA, KaMephl
Buibcona, SIIEPHOTO

peakTopa, aTOMHOW OOMOBI.
Pewenne 3amauy ¢ onopoil Ha
IIOJIy4EeHHbIE€ 3HAHUS, B T.4. O
3aps€e M MaccOoBOM YHCIE
anpa. Pacnio3naBanue
¢usmueckux  SABIGHUH B
y4eOHBIX  ONBITAX H B

OKpY’KaroNIei JKU3ZHU:
CCTCCTBCHHAsA n
UCKYCCTBEHHAs

paaroaKkTUBHOCTh.ONKCcaHNe
KBAaHTOBBIX SIBJICHHUM n
MPOLIECCOB c
HCIIOIL30BaHUEM
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bu3ruecKux BEJINYMH:
TIEPHOT roJTypacriaja,
DHEpPrusi  CBSI3U  aTOMHBIX
sanep, AedeKT Macchl sapa.
Ananuz MPOLECCOB u
SIBJICHUHA C HCITOJIb30BaHUEM
3aKOHOB U MOCTYJIATOB: 3aKOH
COXpaHEHHUS DJECKTPUUECKOTO
3apsiia, 3aKOH COXpaHEHUS
MacCOBOTO YHCIIA, MOCTYIAThI
Bopa, 3akoH paanoakTUBHOTO
pacnaga. Yuactue B pabote
KpYTJIOTro cTola
«DyH1IaMeHTAJIbHbBIE

B3auMOJCHCTBUSA. EIMHCTBO
(bU3UIECKOWKAPTUHBI MUPaY.

Hcnonp3oBanue
MH(OPMAITMOHHBIX
TEXHOJIOTHH  1JI1  IIOMCKa,
CTPYKTYpUPOBaHUS,
MHTEPIIPETALINU u

npeACTaBICHUS HHOOPMAIHH
pHU TOATOTOBKE COOOIIEHUI
0 TPUMEHCHHH  3aKOHOB

KBaHTOBOM (107632197 B
TEXHHKE W  TEXHOJIOTHSX,
9KOJIOTUYECKUX acreKTax

SICPHON SHEPTEeTUKHU

6. DieMeHTEl
aCTPOHOMUU U
acTpou3uku

CozeprkaHne y4eOHOro MaTepuaa.

Otansl pa3BUTHS acTpoHoMuM. Bua 38€3nH0r0 Heba. Co3Be3aus, spKkue 3BE3bI, IUTAHETH, UX
Bugumoe nerkeHue. Conneunas cucreMa. CoiHie. 3BE€3/1b1, UX OCHOBHBIEC XaPAaKTEPUCTHKHU.
Muneunsiii [1yts — Hamra ["anaktuka. Beenennas. 3akon Xa06na. Teopust MeTtaranakTuka.
Hepemménnpie mpo0ieMbl aCTPOHOMHUH

IToaroroska coob1enuii 06
JTanax pa3BUTHUS
aCTpOHOMI/II/I, (0) HpI/IKJ'Ia,Z[HOM
U MUPOBO33PEHUECKOM
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3HAYEHUH aCTPOHOMUH, O
METOJ1aX MOJTY4YEeHUS
Hay4YHBIX aCTPOHOMHUYECKUX
3HAHUU, OTKPBITUSIX B
COBPEMEHHOMN aCTPOHOMUMU.
N3ydenne coBpeMEeHHBIX
IIPEICTABIICHUH O
MPOUCXOXKICHUH U SBOJTIOLINU
Connua u 38€31. 3yuenue
TUIIOB TralaKTHK,
paguoragakTUK U KBa3apoB.
N3ydenune nBUKEHUS
HEeOECHBIX TeJI, YBOIIOLIMHU
3BE311 M BeenenHoii,
MPOLIECCOB, MPOUCXOMSIINX B
3BE37aX, B 3BE3IHBIX
cucreMax, B
MEKTaJJaKTUYECKOM cpejie,
MacmTaOHOM CTPYKTYPBI
Bcenennoii” O6bsacHenne
pacumupenus BeeneHHol Ha
OCHOBE 3aKOHa Xab0:a.
[ToaroroBka Kk 0OCYXICHUIO
HEpENICHHBIX TPOOIeM
actpoHomuu. [IpoBenenue
HaOIr0IeHUIA
HEBOOPYKEHHBIM TJIa30M C
UCMOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIOKEHUN
JUTSL OTIpEIETICHUS TIOJIOKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOTo
HOJTyLIApHsl U ApKUE 3BE3MBI.
[TpoBenenue HaOMIOCHNI B
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teneckon JIyHbl, IIaHET,
Muieunoro I[lytu. Yuactue B
JIMCKYCCHUU O HEPEILICHHBIX
npobaemMax aCTpOHOMUH

BCEro

76
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4. YCJOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IPEJMETA
3.1. TpeGoBanuss K MHHHMAJIBHOMY  MAaTEePHAIBLHO-TEXHUYECKOMY
o0ecreYeHn o

Peanuzanus nporpamMmel mpeaMera TpedyeT HaIMUUs y4eOHOTO KaOUHeTa (PU3HUKH.
— O6opynoBanue yueOHOTO KaOnHeTa (PU3HKH:
— TI0CAJIOYHBIC MECTA MO KOJIMYECTBY O0yUaIOMINXCS
— pabodee MecTo mpenoaaBaTes
— KOMIUICKTHI IIJIAKaTOB
- nabopaTtopHas Me0Oesb ¢ TI0/IBeICHHBIM JICKTPOITUTAHUEM;
— JIEMOHCTPAIMOHHOE 1 JTabopaTopHOE 000PYAOBaHNUE;
— METOJUYECKHE YKa3aHUS JJIs1 JJA0OPATOPHBIX padOT CTY/ICHTOB;
— KOMIUIEKTHI pa3/IaTOYHBIX MaTEPHAJIOB
— CIIpaBOYHAsI IUTEPaTypa;
Texandeckue cpeacTBa OOyICHHUS:
— KOMIIBIOTEP
— Me/ua MPOEKTOP
— UHTEPAaKTUBHOE MOCOOUE TI0 AUCIUTUIAHE

4.2. YueOHO-MeTOAN4YecKoe U MHPOPMALIMOHHOE 00ecneuyeHue y4eOHOro
npeaMera

IlepeyeHb OCHOBHOI M IONIOJTHUTEIHLHON Y4eOHOM JTUTEPATYPbl, HEO0X0UMOI 1151
OCBOEHUSsI TIpeIMeTa

OCHOBHBIE HCTOUYHUKHU:

®uzuka. 10 kaacc: yued. mms obmeoodpazopar. Opranuzanuii: 6a30BbIN U
yray6n. Yposuu / I'.SI.Mskumes, b.b. bByxosues B.M.Yapyrun; noz pex.
H.A.IlapdentbeBoii .-7-¢ u3a.nmepepad.-M. :Ilpocesimenune, 2019.-432¢.:(4)n. Uon.
—(Kinaccuueckuii kypce). - ISBN 978-5-09-071607-9.

®uzuka. 11 kaacc: yued. mns obmeoodpazopar. Opranuzanuii: 0a30BbIN U
yriyos. Yposuu / I'.SI.Mskuiies, b.b. byxosnes B.M.Yapyrun; mox pen.
H.A.ITapdenTtberoii .-7-¢ uza.nepepad.-M. :Ilpocssmenne, 2020.-432¢.:(4)n. Un.
—(Knaccuueckuii kypce). - ISBN 978-5-09-074278-8.

43 Ilepeyenbr HHPOPMAUMOHHBIX TEXHOJOTHH, WCHOJb3yeMbIX IPH
oCyIIeCTBJIEHNUS 00PA30BaTEeJILHOIO MPOIECCa MO TUCHUILIMHE, BKIIIOYAs NepeyeHb
NMPOrpPaMMHOT0 o0ecriedeHnsi U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
Jluiensnonnoe nporpammuoe odecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Enunas komiekuus 1iudpoBbix 00pa3oBaTeIbHbIX
pecypcoB).

http://www.iprbookshop.ru/ DnekTpoHHO-OMOIMOTEUHAs CHUCTEMA.

1. http://www.fizzika.ru/

2. http://www.physics-regelman.com
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4.4. OcoOeHHOCTH peaju3alUMU TMPeAMeTa s 00yYaKIIUXCH W3 YHUC/Ia
WHBAJINI0B U JIUI C OTPAHNYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbSA

[Ipu o0OydyeHum JUIl C OrPAaHUYCHHBIMA BO3MOXXHOCTSMH  3]IOPOBBSI,
IpeIyCMaTPUBACTCS WHINBUIYATbHBINA TPAPUK 00yUICHUSI.

NHBanuapl U JMIAa € OrPAaHUYEHHBIMHU  BO3MOXKHOCTSIMUA  3JI0POBbSI
obecrieyeHbl MEYaTHBIMM M DJEKTPOHHBIMH 00pa30BaTEIbHBIMU pPECypCaMH B
dbopmax, aanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbSI.

JIns OCyIIeCTBICHHSI TMPOLEAYP TEKYIIEro KOHTPOJIS YCIEBAEMOCTH H
MPOMEXKYTOUYHOM aTTECTAallMM OO0YyYarolIUuXcs, CO37al0Tcs (OHIBI OIEHOYHBIX
CpPEACTB, aJanNTUPOBAaHHbIC JJII HWHBAJIWJIOB W JIMI C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMA  37I0POBbSl W TIO3BOJISIIOIIIME OLEHUTh JOCTHIKECHUE UMM
3aIJTAaHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTeIbHOW TPOrpaMMe pPe3yJIbTaTOB
o0ydyeHusT M ypoBeHb C(HOPMHPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBICHHBIX B
o0pa3oBaTeNIbHOI IporpamMmme.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMS YYEBHOI'O

HPEAMETA

KoHTpoib W OLEHKa pe3yJabTaTOB OCBOCHUS TMPEAMETa OCYIIECTBISETCS
IpernojaBaTesieM B IMpolecce MPOBEACHHUS KOHTPOJIbHBIX M MPOBEPOYHBIX PadoT,
TECTUPOBAHUS, JaO0OPATOPHBIX pPabOT, a TaKXKE BBIOJHEHUS OO0YYaIOIIMMHUCS
VH/IMBUYaJIbHBIX 33JaHNH, UCCIIEJOBAHUH, TOATOTOBKE pedepaToB.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHUS, YCBOCHHbIC 3HAHMS)

DopMbI U METOAbI
KOHTPOJISI M OLEHKU
pe3yJibTaTOB
o0y4eHust

* IUYHOCHIHBIX
1) rpaxaaHcKoOro BOCHHUTAHUS: CHOPMUPOBAHHOCTH
IPaKIAHCKOM MO3UIMU O0Yy4arolierocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IECTBA; MPUHATHE
TPaJAMIIMOHHBIX OOIIEYEeIIOBEYECKUX T'YMAHUCTUUYECKUX U
JEMOKPATUYECKUX  LEHHOCTEH; TOTOBHOCTh  BECTH
COBMECTHYIO JIEITENBHOCTh B MHTEpPECax TIPakAaHCKOIrO
oOliecTsa,  y4acTBOBaTb B CaMOYINPABICHUH B
o0Opa3oBaTesIbHON OpraHu3alluy; yMEHUE
B3aMMOJIEUCTBOBaTh C COLMAJIBHBIMH HWHCTUTYTAMH B
COOTBETCTBUU C HX (YHKIUSIMU ¢ Ha3HAUYCHUEM;
FOTOBHOCTb K  TI'yMaHUTapHOM W  BOJIOHTEPCKOMU
NESTEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMA: CHOPMHUPOBAHHOCTH
POCCUMCKOW TPaKTAHCKOM MACHTUYHOCTH, NATPUOTU3MA,
LIEHHOCTHOE OTHOIIEHHUE K IOCYyJAapCTBEHHBIM CHMBOJIAM,
JOCTHXKEHUSIM POCCUMCKUX YUEHBIX B 00MacTH (U3HKU U
TEXHUKE; 3) JAYXOBHO-HPABCTBEHHOI'0 BOCIHMTAHMSI:
c(hOopMUPOBAHHOCTD HPABCTBEHHOI'O CO3HAHMUA,
TUYECKOTO  MOBEACHUS;  CIIOCOOHOCTh  OIIEHUBATH
CUTyallUl0 W NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPHEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM 4YHUCJIE€ B JEATEIBHOCTH YYEHOIO;
OCO3HAHMUE JIMYHOI'O BKJaJa B MOCTPOEHUE YCTOWYMBOIO

Oyytuero;

4)  3CTETHYECKOr0  BOCHHUTAHHMSI:  DCTCTUYCCKOC
OTHOLIEHHE K MHPY, BKIIOYas OJOCTETUKY HAy4YHOI'O
TBOPYECTBA, IIPUCYILETO buznueckoit HayKe;

denepanpHas pabouas mnporpamma | duszuka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21

S) TPya0BOro BOCHUTAHUSI: MHTEPEC K PA3ITUYHBIM
chepaM npodeccuoHaIbHON J1eATEIbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PU3HMKON M TEXHUKOW, YMEHUE COBEPILIATH
OCO3HAaHHBIM  BBIOOp  Oyamymied — mpodeccun U
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peain30BbIBaTh  COOCTBEHHbBIE  KM3HEHHBbIC  IUIAHBL
TOTOBHOCTb M  CHOCOOHOCTH K  0OOpa3oBaHUIO U
camMo00pa3oBaHHI0 B 00siacTH (PU3MKKM HA TPOTSHKEHUU
BCE KHU3HM; 6) IKOJOTMYECKOr0 BOCIHTAHUSA:
c(OpMHUPOBAHHOCTh HKOJIOTMUECKOHN KYJIBTYpBI,
OCO3HAaHHE IJIOOATBHOIO  XapakTepa SKOJOTMYECKHX
npo0JieM; IUIAHUPOBAHUE U OCYULIECTBIICHUE JEHCTBUI B
OKpy)XaloIllel cpede Ha OCHOBE 3HaHMs  ILiesied
YCTOMYMBOIO pPa3BUTUSl 4e€JOBeuecTBa; Pacumumpenue
OMbITA IECATEILHOCTH SKOJOTMYECKON HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 0 (DU3HKE;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMA: CPOPMUPOBAHHOCTD
MHUPOBO33pPEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3MYECKON HAyKd; OCO3HAHHE
LHEHHOCTH HAy4YHOH JESATENbHOCTH, T'OTOBHOCTh B
npouecce Uu3ydeHus: PU3UKU OCYIIECTBISATh MPOEKTHYIO U
UCCIIEJOBATENbCKYIO JESITEIbHOCTh MHIUBUAYAJIbHO U B

rpyrie
* MEemanpeoMemHblx:

ba3oBble JJornueckue aelicTBUs:

CaMOCTOATENIbHO (POpMYIUPOBAaTh M aKTyaJIU3HPOBATh
npoOJyieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMPEACIIAThH
1EJIN JIeSTEILHOCTH, 3aJ1aBaTh MapamMeTpbl U KPUTEPUU UX
JIOCTHKCHUS, BBISIBJIATD 3aKOHOMEPHOCTH U
OPOTUBOPEYHMSI B PacCMaTPUBAEMBIX  (PU3MUECKHUX
ABJICHUSX; pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMBbI C
yaéTOM  aHajdW3a UMEIOIUXCS  MaTEepPUAIBHBIX |
HEMaTEepPUATBHBIX PECYPCOB; BHOCHUTH KOPPEKTHUBHI B
NEeSATEIbHOCTh, OIICHUBAaTh COOTBETCTBHE PE3YJIBTATOB
I[EJIsIM, OIICHWUBATH PUCKHU IOCIEICTBHI JACATEIHHOCTH;
KOOPJIMHUPOBATh ¥ BBINOJTHATH PabOTy B YCIOBUSIX
pealbHOr0,  BHUPTYaJbHOTO W  KOMOWHHPOBAHHOTO
B3aMMO/ICHCTBUS;, pa3BUBATh KPEATUBHOE MBIILICHUE TIPU
peIIeHUH )KU3HEHHBIX TTPOOJIeM.

Ba3oBbIe ucciiegoBarejabcKue AelCTBUS:

BJIAJCTh HAYYHOW  TEPMHHOJIOTHEM, KJIFOUEBBIMH
MOHATUSMA W MeToJaMH (U3UYECKOW HAyKH; BIIAJICTh
HaBbIKAMHU  y4YEOHO-MCCIIEOBATEILCKOM U  MPOEKTHOU
JEATeIbHOCTH B o0JacTh (U3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKy DenepanbHast
pabouas mporpamma | ®@usuka. 10—11 knaccer (6a30BbIH
ypOBEHb) 22 METOJ0B pelieHus 3a1ad (pu3nueckoro
COJCp)KaHUS, NPUMEHEHHIO  Pa3JIMYHBIX  METOJIOB
MO3HAHUS; BIAJETh BUIAMU JCSATEIBHOCTH IO MOJYYCHHUIO
HOBOT'O 3HaHMS, €r0 MHTEPIpPETAIlMU, TPEe0OpPa30BAHUIO U
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NPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX CUTyalUsiX, B TOM
qyclie TPHU CO3JaHUU Y4YEOHBIX IPOEKTOB B 001acTU
(GU3MKYM; BBIABIATH MPUUYMHHO-CICACTBEHHBIE CBA3M U
aKTyalM3upoBaTh 3ajady, BBIABUTAaTh THUIOTE3Yy €&
pelieHusl, HaXxOAWTb apPryMEHThl Ul JOKa3aTeJIbCTBA
CBOMX YTBEpXJIEHUH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU
pelleHusl; aHaIM3UPOBATh MOJIYYECHHBIE B XOJ€ PELICHHS
3aJaud  pe3yibTaThl, KPUTUYECKH  OIICHMBATh  MX
JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBUSIX; CTaBUThb M (POPMYIUPOBATH COOCTBEHHBIC
3aJa4d B 00pa30BaTEIbHONU NEATEIHHOCTH, B TOM YHCIIE
Opu  U3ydeHUW (PU3MKM;, JaBaTh OICHKY HOBBIM
CUTyallusiM, OILICHMBATh TNPUOOPETEHHBIN OIBIT, YMETh
NEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTUYECKYIO 00JIaCTh
KU3HEJCATEIIbHOCTH;, YMETh HHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEAMETHBIX 00JIacTell; BHIABUIATh HOBBIC UCH,
npeiaraTb OpUrMHANbHBIEC TOAXO0/bI U PEIICHUs; CTABUTH
npobiaemMbl M 3aJayH, JOMYCKAIOIINE albTepPHATUBHBIC
peLIeHHUS.

Pab6ora ¢ undgopmanueii:

BJIAJIETh HaBbIKaMU MOJTyYEHUs uHbOopMaIuu
(U3NYECKOTO CONIEpPIKaHUs U3 NCTOUHUKOB PA3HbIX THUIIOB,
CaMOCTOSITEJIbBHO ~ OCYIIECTBIISAITh ~ TOWCK,  aHau3,
CHUCTEeMAaTH3allMI0 M  HMHTEpPOpeTanuio  uHbOpManuu
pa3MyHBIX BUIOB U (OpM MpPEICTAaBICHHS;, OLIEHUBATDH
JOCTOBEPHOCTh HH(OpPMAIMK;, HCHOJIb30BATh CPEICTBA
MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUI B

pelIeHuH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U
OpraHM3allMOHHBIX 3a7a4 C COOJI0JICHHEM TpeOOBaHMI
APrOHOMUKH, TEXHUKHA 0Ee30I1aCHOCTH, TUTHEHBI,

pecypcocOepexeH s, IPaBOBbIX H ITUYECKUX HOPM, HOPM
nH()OPMAITMOHHONW OE€30MacHOCTH, CO3/1aBaTh TEKCTHI
(GU3NYECKOTO COAEpKaHUS B PAJNIUYHBIX (popMaTax ¢
y4€TOM Ha3HauYeHUs MHPOPMAIUH U IEJIEBON ayIUTOPHH,
BbIOMpasi ONTUMalbHYIO (OpMYy TpPEICTaBICHUA U
BU3yaJIU3aIUH.

KoMMyHHUKATHBHBIE YHUBeEpPCaJIbHbIE yueOHbIe
AeHCTBHUSA: OCYLIECTBIATh OOLIEHUE HA ypoKaxX (PU3MKHU U
BO BHEYPOUHOI1 NESITEIIbHOCTH; pacrno3HaBaTh
IOPEINOCHUIKM KOH(DJIMKTHBIX CUTyallud M CMsAr4arh
KOH(JIMKTBI; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB; NOHUMATh
U HCNOJNb30BaThb  INPEUMYLIECTBA  KOMAHIHOM U
WHIUBUAYAIbHON paOOThI; BHIOMPATh TEMATHKY U METOJIbI
COBMECTHBIX JEHCTBHIl C y4€TOM OOIIMX HHTEPECOB, U
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BO3MOYHOCTEN Ka)KJI0I0 WIECHA KOJICKTUBA;

IIPUHUMATh LN COBMECTHOM NEATEIbHOCTH,
OPraHM30BbIBATL M KOOPAMHHUPOBATH JEHUCTBUSA IO €€
JOCTHIKEHHUIO: COCTABIIATH IUIAH ACHUCTBHUM, PaCIpPENEIISTh
ponu ¢ yu€TOM MHEHHUH Y4YaCTHUKOB, OOCYXJaTb
pe3ynabTaThl COBMECTHOM pPalOThHI; OLIEHHWBAaTh KayeCTBO
CBOETO BKJIa/a U KaKJOTO0 YYaCTHHKA KOMAaHJbl B OOIIUN
pe3ynapTaT MO pa3padOTaHHBIM KpPUTEPHSIM; MpeiJiarathb
HOBBIE IIPOEKTHI, OLIEHUBATh WIEH C MO3ULUU HOBHU3HBI,
OpUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
OCYLIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE MTOBEIACHUE B
pPa3IMYHBIX CUTYalUsX, MPOSBIATb TBOPYECTBO W
BOOOpa)keHUE, ObITh MHULMATUBHBIM. PeryJjsiTuBHbIE

YHHBepCaJIbHbIE yuyeOHbIe aedcTBUS.
Camoopranusanus:
CaMOCTOSITEJIbHO OCYILIECTBIATh MMO3HABATEIbHYIO

NEeSTENIbHOCT, B 00MacTd (UMK U aCTPOHOMHH,
BBISIBJISITH  NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISTh IJIAH PELICHUS PACUETHBIX U
KayeCTBEHHBIX 3a/1a4, IUIAH BBHINOJIHEHUS MPaKTUYECKOU
paboThl C y4€TOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U IPEANIOYTECHUN;

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM; pacIIUpsTh pPaMKH
y4e0HOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHMI;
JIeJ1aTh OCO3HAHHBIA BbIOODP, apryMEHTUPOBATH €r0, OpaTh
Ha ce0s OTBETCTBEHHOCTb 3a pELICHHWE; OLEHUBATh
IPUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATH (POPMHUPOBAHUIO
U TPOSIBJICHUIO 3PYIULUU B 00JacTH (PU3UKU, TOCTOSTHHO
NOBBIIATH CBOM  OOpa30BaTeNIbHBIA U KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHbIN HHTEJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTHUBBI
B JIEATENBHOCTh, OLICHWBATH COOTBETCTBUE PE3YJIHTATOB
LENsM; BIaJEeTh HaBbIKAMHU I103HABATEIbHOM pedeKkcuu
KaK OCO3HAaHUA COBEPIIACMBIX NEUCTBUMI u
MBICITUTENIBHBIX ~ TPOLECCOB, WX  PE3yJbTaTOB U
OCHOBaHUM; HCIOJB30BaTh MNPUEMBI pediekcun A
OLICHKM CHUTyallud, BbIOOpa BEPHOIO pEILIEHUS; YMETh
OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUs
0 MX CHW)XEHHIO; NMPUHHMATh MOTHBBI U apryMEHTHI
Ipyrux TpH  aHalU3e Pe3yJNbTaTOB  JACSITEIbHOCTH;
OpUHUMATh ce0s, TOHMMAas CBOM HENOCTaTKu U
JOCTOMHCTBA; IPUHUMATh MOTHUBBI U apTryMEHThI JPYTux
OpU aHAIMU3€ PEe3yNbTAaTOB JAEATEIbHOCTH; MPU3HABATH
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CBOE MpaBO M MpaBo JApyrux Ha omuOku. B mpouecce
JOCTUKEHHUS] ~ JIMYHOCTHBIX  PE3yJIbTaTOB  OCBOCHUS
nporpaMMbl MO (PU3UKE ISl YPOBHSI CPEIHEro OOIIEero
oOpa3oBaHuss y  OOydYalOIIUXCS  COBEPUICHCTBYETCS
HYMOIIMOHATBHBIH WHTEIJICKT, MpEenoIararoIInii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHHUMATH
CBOE SMOIMOHATBHOE COCTOSIHHE, BHUACTH HaIpaBIICHUS
pa3BUTHUSI COOCTBEHHOM SMOIMOHAILHOU cdephl, ObITh
YBEPEHHBIM B ceOe; caMOperyIupoBaHusl, BKIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEIEHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
OMOIMOHAJILHBIM HM3MEHEHUSM U TPOSBISATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIHH,
BKJIOYAIOLIEH CTpeMJICHHE K JOCTIDKEHUIO Ielu U
yCIIexy, ONTUMHU3M, UHUIIMATUBHOCTD, yYMEHHE
JIeHCTBOBATh, UCXOMAS U3 CBOUX BO3MOXKHOCTEH; SMIATHH,
BKJIFOUAIOIIEH CIMOCOOHOCTh MOHUMATh SMOIMOHAIBHOE
COCTOSTHUE JIPYTHX, YYUTBHIBATh €ro MPH OCYIICCTBICHUU
oO1IeHws, CIIOCOOHOCTH K COUYYBCTBHIO "
COTIEPE)KMBAHHIO; COILMATBHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTh  BBICTpPAWBAaTh OTHOIICHHS C JAPYTUMH
JTIOABMH, 3a00TUTHCS, MPOSBISATH MHTEPEC W pas3peniathb
KOH(JIUKTHIL.

* HPEOMEMHBIX:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PU3UKH B

dbopMHUpPOBaHUN COBPEMEHHOIN HAYYHOUN KapTUHBI MUpPA, B

Pa3BUTUH COBPEMEHHOM TEXHHUKM W TEXHOJOTWW, B
MPAKTUYECKOM  JEATEIIbHOCTH  JIOJECH;  YYUTHIBATh
TPAaHMIIBI TPUMEHEHUS N3YUCHHBIX (DU3UIECKUX MOJICTICH:
MaTepuajgbHas TOYKA, MHEpLUHAIbHAS CUCTEMa OTCUETa,

abCONMIOTHO TBEPAOE TEJNO, WIACAIBHBIN Ta3, MOJEIH
CTPOEHUS Ta30B, JKUAKOCTEH U TBEPHABIX TEJ, TOYCYHBIN

AIIEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacrio3HaBaTh (pu3Mueckue sBJICHUS (MPOIECCHI) U
OOBSCHATh WX Ha OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYISIPHO-KNHETUYECKON TEOPUU CTPOCHHUS BEILIECTBA
U DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBM)KEHHE, CBOOOJHOE TMaJeHue Tedl,
JIBH>KCHUE MO OKPY>KHOCTH, UHEPLMS, B3aUMOJICHCTBUE

ten, auddysus, OpOYHOBCKOE [BHKEHHE, CTPOCHHE
KUIKOCTEH M TBEPHABIX TEJ, M3MEHEHHE 00BhEMA Ten TpHU
HarpeBaHuu  (OXJaXIEHHM), TEIJIOBOE paBHOBECHUE,
VClapeHne, KOHAEHCAIMs, TUIABJICHUE, KPUCTAJUIN3alusl,
KUIICHUE, BJIAXXHOCTh BO3/1yXa, ITOBBIIICHUE JABJICHUS ra3a

OIICHKA 3a YCTHBIC
OTBETHI;

OIIEHKA YPOBHSI
3HAHUU CTYJICHTOB
Ha KOHTPOJILHO-
YYE€THOM 3aHSATHH,
OIICHKA 3a
BBIIIOJIHEHHE J1a0.
pabor.

OLIECHKA 3a
BBIIIOJTHEHHE
TECTOBBIX
3aJIaHUM;

OLICHKA 3a
BBINOJIHEHUE
MPAKTUICCKIX
3aJIaHMI;

OIICHKA 3a
BBIIIOJTHEHUE
IIHCEMEHHBIX
CaMOCTOSITEJIbHBIX
pabor;

OIICHKA 3a
MOJITOTOBKY
CaMOCTOSITEJIbHBIX
COOOIIICHHI
CTYJICHTOB
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IpU €r0 HArpeBaHUM B 3aKPHITOM COCYZE, CBSI3b MEXIY
napamMeTpaMM ~ COCTOSHUSL Tra3a B H30IMpolieccax,
AIIEKTPHU3aLUs TN, B3aUMOJICHCTBUE 3aps/I0B; OMHUCHIBATH
MEXaHUYeCKOe  JBIKEHHE, HCHONb3ysd  (U3NUECKHe
BEJIMYMHBI: KOOPJIMHATA, MYTh, MEpEMEIICHHE, CKOPOCTb,
yCKOpEeHHe, Macca Tela, Cuja, HMIYJIbC Teja,
KAHETHYECKas  DHEprusi, MOTCHLUHUAlbHAs  DHEPIuf,
MexaHudeckas paboTa, MexaHW4yecKas MOUIHOCTb, IpHU
ONMCAaHUM TPABUIBHO TPAKTOBaTh (U3NUYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJMYMH, WX OOO3HAUCHUS WM €IUHUIIBI,
HAXOAHUThb (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMUMHY C APYTUMH BETUYUHAMU;

ONMKCHIBATh M3yUYEHHBIE TEIUIOBBIE CBOWCTBA TEl U
TEIUIOBbIC SIBJICHMS, WCIOJIB3Ys (PU3UUECKHE BEIUYUHBL:
JaBJICHUE Ta3a, TEMIeparypa, CpPEeAHssl KUHETHYecKas

SHEPTUs Xa0TUYECKOTO JIBH>KCHUS MOJIEKYI,
CpPEeIHEKBaJpaTU4HAsl CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI,  BHYTPEHHsAS  dHeprus, pabora  rasa,

Kod(pdunreHT MTOJIC3HOT'O JICHCTBUS TEIJIOBOTO
JIBUTATENsl; TPU ONMCAHUM TMPABWIBHO TPaKTOBAaTh
(bU3NYECKUIT  CMBICT  HCIOJB3YEMBIX  BEJIMYMH, HX
0003HaYeHUs W  CIMHMIBI, HaXOAUTh  (POpMYJIbI,
CBSA3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEJIMYHUHY C
JPYyTUMHA BEJIMUMHAM,; OIMCBLIBATh W3y4YECHHBIC
AJEKTPUYECKUE CBOMCTBA BEIIECTBA U JJIECKTPUUYECKHUE
SIBJIICHUS (TIPOIECCHI), UCTIONB3YS (DU3UICCKUE BEITMUNHBI:
AIEKTPUYECKUI 3apsa, AIEKTPUYECKOE rnoJe,
HaNpsHKEHHOCTh oJs, MOTEHIIMAI, Pa3HOCTH
MOTEHI[MAJIOB, IIPM ONHCAaHWM MPABUIBHO TPAaKTOBATh
(bU3NYECKUIT  CMBICT  HCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaUeHUsT W  ©IWHUIIBI, YKa3biBaThb  (POPMYJIbI,
CBSI3BIBAIONIME JaHHYI (U3WYECKYH0 BEJIUYHMHY C
JPYTUMH  BEJIMYMHAMM; aHAJU3UPOBaTh (HU3NUECKHUE
MIPOIIECCHI U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tsarorenus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpPAHEHUS MEXAHUYECKOU
DHEPrUH, 3aKOH COXPAHCHUS HMIYJIbCA, IPUHIUI
CyIEPIIO3ULINHU cHI, MPUHIUII paBHOIIPABUS
VHEPILUAIbHBIX CUCTEM OTCUYéTa, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b  CPEOHEW  KHUHETHYECKOM  JHEPruu
TEIUIOBOTO  JIBMXKEHUSI  MOJIEKYJT C  aOCOJIFOTHOM
TeMIIEpaTypoi, MNEPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPaHEHMS AIEKTPUYECKOTo 3apsaaa, 3akoH Kynona, npu
ATOM pPa3an4aTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €rO
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MaTeMaTHYeCKOe BBIPAKEHHE U YCJIOBHS (TpaHUIBL,
0o0JlacTH)  NPUMEHHUMOCTH;  OOBSCHATH  OCHOBHBIC
NPUHLIUIIBI IEWCTBUSA MalllMH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB;  pa3inuuyaTh yCIOBUS MX  0€30I1aCHOTO
UCIOJIb30BaHUsl B IIOBCEJIHEBHOM JKU3HU; BBIIOJIHATD
HKCIEPUMEHTBHI 0 UCCIIEI0BAHUIO (DU3UUECKUX SIBJICHUM U
IPOLECCOB C MCMOJIb30BAHUEM IPSAMBIX, U KOCBEHHBIX
HU3MEPEHUH, NpU 3TOM (PopMyIUpOoBaTh MpoodIeMy/3aaady
U TUNOTe3y ydyeOHOro  HJKCIEpUMEHTa, CcoOUpaTh
YCTaHOBKY U3 NMPEJIOKEHHOTO 000pyA0BaHuUs, TPOBOAUTD
OMBIT U (YOPMYJIUPOBATH BHIBOJBI; OCYIIECTBIISTH MPSMbIC
¥ KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIINYUH, IPU STOM
BbIOMpaTh  ONTUMAJBHBIA  CIIOCOO  WM3MEpEHus U
UCIIOJIb30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEN
U3MEpEHHI; UCCIIEIOBAaTh ~ 3aBUCUMOCTH  MEXIY
$u3NYECKUMU BEIMYMHAMU C HCIOJIB30BAHUEM MPSMBIX
U3MEPEHUI, MNP H3TOM KOHCTPYHpPOBAaThb YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHUMOCTHU
bu3nYecKuX BEJIUMYMH B BUJE TaOIUIl U TpadUKOB, Je/IaTh
BBIBOJIBI 110 pE3yJbTaTaM MCCIEN0BaHUSA; COOIIOAATH
npaBwia  0Oe3omacHOro  TpyJa Ipud  NPOBEACHUU
UCCIIEOBAaHMM B paMKax ydeOHOro SKCIIEPUMEHTA,
y4e0HO-UCCIIeIOBATENLCKON U MPOEKTHOM JEATEIBHOCTH C
UCIIONIb30BAaHUEM  HM3MEPUTEIbHBIX  YCTPOMCTB U
7a00paTopHOTO  00OPYIOBaHMS; pelaTh pacuETHBIC
3aJa4d  C SBHO 3aJlaHHOM  (PU3MYECKOW MOJEIbIO,
UCTIONB3YS (PU3UUECKHE 3aKOHBI U MPUHIUIBI, HA OCHOBE
aHaJln3a yCJIOBHs 3aJauM BbIOUpaTh (PU3MUYECKYIO MOJEIIb,
BBIIEIATh  (U3MYECKUE  BEIMYMHBI U (OPMYJIBL,
HEoOXOoquMble i1 €€ pelleHMs], POBOAUTH Pacu€Tbl U
OLICHMBATh  pEaJbHOCTh  IOJYYEHHOI'O  3HAYEHUs
(u3nYEeCKON BEIMYMHBI; PELIaTh KAUECTBEHHBIE 3aJauu:
BBICTPAauBaTh JIOTUYECKU HEIPOTUBOPEUUBYIO LIEMOYKY
pacCyX JEeHMH C ONOpOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (U3HYECKUE SBIICHUS; HUCIIOJIb30BAThH
Opu  peumieHud  y4eOHbIX ~ 3aJad  COBPEMEHHBIC
uH(POPMaIMOHHbBIE TEXHOJIOTHH TUTSI MIOMCKa,
CTPYKTYpUPOBAHHS, HWHTEPIPETALIMM W TPEICTaBICHUS
yueOHOW U HAYYHO-TIOMYJISIpHOM  uH(pOpMaLuH,
MOJyYEHHOM W3 PA3JIUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4yaeMyl0 HH(OpPMAIHIO; MPUBOIUTH
IpUMEPBl BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB
OKpY’KaloIIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTU;
UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B
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MOBCEIHEBHON JKM3HM [Isi obecrieueHus: 0e30MacHOCTU
npu o0pameHuu ¢ [pudopaMu U TEXHHUYECKUMHU
yCTPOMCTBaMH, JJIsi COXPAaHEHUS 370POBbsI U COOIOICHUS
HOPM 3KOJIOTUYECKOT0 MOBEJAEHUS B OKPYKAIOIIEN CPEJIE;
paboTtatb B TIpYyIIE C BBIIOJHEHUEM Pa3TUYHBIX
COIIMAIbHBIX ~ pOJIEH, [UIAaHUPOBATh pabOTy TPYMIIbI,
palMOHANBHO pACTIPENEATh 00S3aHHOCTU U IJIAHUPOBATh
JEATEIIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJE€KBATHO
OLICHMBAaTh BKJIAJ Ka)XXJOTO W3 YYAaCTHHKOB TPYIIIbl B
pelieHne paccMaTpUBaeMOM MPOOIEMBI.
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