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1. IACIIOPT PABOYEWM IMPOT'PAMMBI ITPEJJMETA ®U3UKA

1.1.

O06s1acTh NPUMEHEHUS MPOrPAMMBbI YU4eOHOT0 IpeAMeTa



Peanmmzanust cpennero o6mero oopazoBanusi B npeaenax OIl CIIO mo mporpamme
MOJATOTOBKM CHEIUAIIMCTOB CpEeAHEr0 3BeHa o crenraibHocth 15.02.10. «MoHTax
TEXHUYECKOE 00CITy)KHBaHUE M PEMOHT OMOTEXHMYECKUX M MEIUIIMHCKHUX aIlllapaToB
1 CUCTEM »

B cooTBeTcTBHU ¢ PI'OC CIIO mo crenmanpHOCcTH15.02.10. « MOHTaX TEXHHYECKOE
0o0CTy’)KMBaHUE U PEMOHT OMOTEXHUUYECKUX M MEIUIIMHCKUX alnapaToB U CUCTEM» C
yuerom TpeboBanuii PI'OC cpennero obmero o0pa3oBaHus, YTBEPKICHHOTO
npukazoM MuHoOpHayku Poccunm ot 17.05.12 Ne 413, u denepanbHOi

00pa3oBaTeILHON POrpaMMBbl, YTBEPKACHHOUM npukazom MunnpocpenieHus Poccun
oT 23.11.2022r.Ne 1014

1.2. OO0masi xapakTepucTuKa y4e0HOr0 nmpeamMera

[Iporpamma no ¢usmke 6a30BOro ypoBHSI Ha YPOBHE CPEAHET0 OOIIEro 0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBatesbHOM mporpammel, ripeactaBieHHbx B PI'OC COO, a takxe ¢
yaétoM (enepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMH MPETNOIaBaHus
yueOHoro mpenmera «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
deneparuu, pearTu3yImuX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMBI.

1.3. lleaun y4eOHOro nmpeamera
dbopMupoBaHUe MHTEpEca M CTPEMIICHHs OOyYaIOMUXCS K HAYYHOMY H3yUYEHHUIO
IPUPOJIBI, PA3BUTUE X UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUM O HAyYHOM METOAE TO3HaHMSA M (HOPMUPOBAHHE
MCCIIEJIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

(GOopMUpOBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa H3y4YEHUs OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopMupoBaHUEe YMEHHH OOBSICHATH SBJICHUS C HCIOJIb30BaHUEM (U3UISCKUX
3HaHUU U HAYYHBIX JI0KA3aTEeNbCTB;

dbopMupoBaHrUEe TpEACTaBIECHUN O pPOJAM (U3UKK JUIS  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.
JlocTukeHne 3THX Heeii o0ecneyHBaeTcsi pelleHHEM CJeAYIOIIHMX 3a1a4 B
npouecce u3y4yeHusi Kypca (PM3MKH HA YPOBHE CpeHero oouiero oopa3oBaHus:

NpUOOpPETEHNE CHUCTEMBbI 3HAHUKA 00 OOHMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPUSIX, BKJTIOUAst MEXaHUKY, MOJIEKYJISIPHY IO ¢usunKy,
ANIEKTPOANHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI acTPO(PHU3UKH;

dbopMUpOBaHWE YMEHHH NPUMEHSATh TCOPETHUECKHE 3HAHWS I OOBSICHEHUS
(¢u3nyeckux SBICHUN B NPUpPOAE M JUIA HPHUHITUS NPAKTUUECKUX pEIICHUH B
MIOBCEITHEBHOM JKU3HU;

OCBOEHHUE CIOCOOOB pEIICHMs Pa3IMYHbIX 337ad C SBHO 3a/JlaHHOM (u3HYeCcKOM
MOJIENbI0, 3a/ay, MOJpa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/1aHue (PU3NYECKOU
MOJIEJH, aJIeKBaTHOM YCIIOBUSM 3aJ1auu;

NOHUMaHKE (PU3HUECKUX OCHOB U MPHUHIIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBIAJICHNE METOJIaMH CAMOCTOSATEIBHOTO IUIAHUPOBAHHUS U  TPOBEIACHHUS
¢u3nyecKuXx  OKCIEpUMEHTOB, aHaIM3a W  HUHTEpIpeTanuu  HHPOpMAIHH,
onpeaeneHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTara;



CO31aHHuC YCJ'IOBI/Iﬁ oJIA Ppa3sBUTHUA YMCHI/Iﬁ HpOGKTHO-HCCHCI{OB&TCHBCKOIZ,
TBOp‘IGCKOﬁ JACATCIIBHOCTH.

1.4 Mecto yueOHoro npeamera ¢pusuka B crpykrype IHIICC3

[Ipenmer (¢usuka sBHAsEeTCS YYEOHBIM MPEAMETOM O005A3aTebHON
npeaMeTHOM oOnactu  «ectecTBeHHble Haykuw» @DI'OC cpegHero oOiero
00pa3oBaHUsI.
B yuebnom mmane IINICC3 y4eOHBIM mpeameT «(du3uMka» BXOAUT B COCTaB
00111€00pa30BaTeNIbHBIX  YYEOHBIX MPEIMETOB, (OPMHUPYEMBIX W3 00s3aTEIbHBIX
npeametHbix obnacteit ®I'OC cpeanero odiero oopazopanus. [lpu 3Trom nzydenue
peaIMeTa NMpeayCcMOTPEHO Ha 6a30BOM ypOBHE

2. Ilnanupyemble pe3yJIbTATHI OCBOCHUSA Y4eOHOro npeamera «Pu3znka
OcBoenune coaepxkanust mpeamera «Dusukay o0ECeYMBACT JTOCTHIKCHHE
00y4aroIIMMUCS CIEAYIOIUX PE3yJIbTaTOB:
* IUYHOCMHBIX
JInyHOCTHBIE pPE3yJbTAaThl OCBOCHHS y4yeOHOro mnpeamera «DPU3UKa» TOTKHBI
OTpaXaTh TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX  BHYTPEHHHMX  YOCXKICHUW,  COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIeCTBa, pacIIMpEHUE >KU3HEHHOTO
ONbITa U OIIBITA JEATEIBHOCTH B IPOLIECCE pEeAIM3alMd OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEJIbHOMN JAEATEIIBHOCTH, B TOM YHUCJIE B YaCTHU:
1) rpaaaHCKOro BOCIMTAHUSA:
c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMK OOYYaroIIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIECTBA; MPUHATUE TPATULIHUOHHBIX
00IlIeUEeTTIOBEYECKMX  T'YMAaHUCTUYECKMX U JIEMOKPAaTHYECKHX  LIEHHOCTEM;
FOTOBHOCTb BECTM COBMECTHYKO JEIATEIbHOCTH B HHTEpPECAX TIPAKIAHCKOTO
oOlIecTBa, y4acTBOBaTb B CaMOYNPAaBICHUH B 0Opa30BaTEIbHON OpraHU3aluu;
YMEHHUE B3aMMOJICUCTBOBATh C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSMM WM Ha3HAYEHUEM; TOTOBHOCTh K TyMaHHUTAPHOW U BOJIOHTEPCKOM
JIESITEIIbHOCTH;
2) DATPHOTHYECKOr0  BOCIHHMTAHUA: chOpPMHUPOBAHHOCTh  POCCUHCKOMU
IPAXKAAHCKOM  HJICHTUYHOCTH, [aTPUOTU3MA; ILEHHOCTHOE  OTHOUIEHHE K
rOCy/JIapCTBEHHBIM CHMBOJIaM, JIOCTHKEHHUSIM POCCHUHCKUX YYEHBIX B 00JacTH
(bU3HUKU U TEXHUKE;
3) AyXOBHO-HPABCTBEHHOI0 BOCHUTAHUS: CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, OTUYECKOTO TIOBEJCHHS; CIIOCOOHOCTh OIICGHUBATh CHUTYallMi0 W
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HAa MOPaAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUYEHOI'0; OCO3HAHUE JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO OYIyILETO;



4) 3CTEeTHYECKOTr0 BOCHHUTAHMS: AICTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs
ACTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIEro (PU3NYECKOil HayKe;

5) TpyAoBOro BOCIIMTAHMSA: MHTEPEC K PA3IMYHBIM cepam npodeccuoHanbHOM
JeSITeIbHOCTH, B TOM YHCJIE€ CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HaHHBIM BBIOOpP Oyaymieil mnpodeccuu ¢ pean30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUIAHBI; TOTOBHOCT W  CIOCOOHOCTh K  OOpa3OBaHUIO MU
camM000pa3oBaHuIO B 00JaCTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HH,

6) 3K0J10rMYeCKOro BOCIUTAHUSA: CPOPMUPOBAHHOCTD IKOJIOTMUECKON KYJIbTYPBI,
OCO3HAaHHWE IJI00ANIBHOrO XapaKTepa 3KOJIOIMYECKUX MNpoOsieM; IUIAHUPOBAaHUE U
OCYILECTBIICHUE JIEMCTBUM B OKPYXKAIOWIEH CpENEe Ha OCHOBE 3HAHMUA ILEJIen
YCTOMYMBOIO pa3BUTUSL yeloBedecTBa; PaciiupeHue ombiTa JEATeIbHOCTH
HKOJIOTUYECKON HANpPaBJICHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKE;

7) 1eHHOCTH HAYYHOr0 TO3HAHMSA: COOPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (PU3WYECKOM HAYKH;
OCO3HaHUE LEHHOCTH HAy4YHOH JEATENBHOCTH, TOTOBHOCTH B IIPOLIECCE H3YYEHHUS
(GU3MKK  OCYLIECTBIATH MPOEKTHYI0 U  HCCIEAOBATEIbCKYIO JIEATEIbHOCTh
UHIUBHUIyaJIbHO U B TPYyIIIIE.

° MemanpeOMemelx:

MeranpenMeTHble  Pe3yJbTaThl  OCBOCHUS OCHOBHOM  00Opa3oBaTeIbHOMN
POrpaMMBbl JTOJKHBI OTPaXKaTh:
[To3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC IEHCTBHS.
ba3oBble 1ornueckue aeiicTBu:
CaMOCTOSITENIbHO (DOPMYJIMPOBaTh W aAKTYalU3UPOBATh MPOOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpENEsATh UEIU NESITEIbHOCTH, 3aJaBaTh MAPAMETPHl U KPUTEPUHU HUX
JIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B paCCMAaTPUBAEMBbIX (DPU3UYECKUX
SABJICHUSX; pa3pabaThiBaTh IUIaH pEIICHUS MPoOJieMbl ¢ YYETOM aHalu3a
MMEIOIIUXCSl MaTEPUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBATh COOTBETCTBHE pE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATh W BBIMOJHATH Pa0OTy B YCIOBUSAX PEATHHOTO, BUPTYAJIBLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILUICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:
BJIAJICTh HAYYHOM TEPMHHOJIOTUEW, KIIOUYEBBIMU TMOHSATUAMU U  METOJIAMU
(¢u3nUecKol HayKH; BIAJEeTh HABBIKAMHM YUEOHO-UCCIEA0BATEIbCKOW U MPOEKTHOM
NEATeTbHOCTY B 00JacTh  (PU3MKH, CIOCOOHOCTHIO H  TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY TOHMCKY METOJIOB pEIIeHUs 3ajad (PU3HMYECKOIro COJACpP)KAHMUS,
MIPUMEHEHUIO PA3JINYHBIX METO/I0B MO3HAHUS;

BJIAJICTh BUJAMH JESATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHMS, €r0
UHTEPIpPETAlMY, TMPeoOpa3OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX y4EOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;
BBISIBJISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3a/a4y, BbIABUTATh
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rUnoTe3y €& penieHus, HaxoAUTb apryMEeHThl Ui JO0Ka3aTeIbCTBa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh TOJIYYCHHBIC B XOJIE PEIICHMS 3aJayll Pe3yJIbTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

CTaBUTh © (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B  00pa3oBaTEIbHOU
NESTENHPHOCTH, B TOM YHCIIC TIPU U3y4YeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH IPHOOPETEHHBIN OTIBIT;
yMETh  TIEPEHOCHUTh 3HAHWS 1O (u3MKe B  MPAKTHYECKYI  00JacTh
KU3HEICATCTLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, MTPEJIaraTh OpUTrHHAIBHBIC ITOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJIeTh HABBIKAMHM TOJydeHHUs] HWHGOpMaMu (HU3UUECKOTO COACpPNKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISTh TOUCK, AaHAJIU3,
CUCTEMATHU3AIMI0 U MHTEPIPETAINi0 MHPOPMALUU PA3IUYHBIX BHUAOB M (HOpM
IIPEJICTAaBIICHNUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIINH;

WCITOJIB30BaTh CPeACTBAa MH(MOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pEelICHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3AIMOHHBIX 3a7ad C
coOJifoficHueM TpeOOBaHUNM SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHUEHHI,
pecypcocOepekeHrs, MPAaBOBBIX M ATHYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30MmacHOCTH;
co37aBaTh TEKCThI (PM3MYECKOTO COACPKAHUS B PasIWdHBIX (popmaTax ¢ yd4éToM
Ha3HaueHus WHGOPMAIMU U 1EJIEBOM ayIUTOPHUH, BHIOMpAs ONTHUMAIbHYIO (hopmy
IIPE/ICTAaBIICHUS U BU3YyaJIU3aIl1H.

KoMMmyHHMKaTHBHBIE YHUBepPCcaIbHbIEe YUueOHbIe 1eliCTBUSA:
OCYIIECTBJIATH OOIIeHNE HA YPOKax (U3UKU U BO BHEYPOUHOM JEATEIHLHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlU U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO W JIOTUYHO HM3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpeIcTB;, TOHUMATh ©  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOHW W
UHAUBUIYAJBHON pabOThI;

BBEIOMPATh TEMAaTUKy W METOJBl COBMECTHBIX JEUCTBHH C Y4ETOM O0OmMUX
WHTEPECOB, U BO3MOYKHOCTEH Ka)XJ0T0 YjeHa KOJJICKTHBA,;

MPUHUMATH IEJIM COBMECTHOM JCATEIHPHOCTH, OPTaHN30BBIBATh M KOOPIUHUPOBATH
JIEHUCTBUS MO €€ JOCTUKEHUIO:

COCTaBJISITh IUTAH JACUCTBUH, paclpenensTh pojud ¢ y4ETOM MHEHUH y4YaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHON padOThI;

OIICHMBATh KAauyeCTBO CBOETrO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMAaHAbl B OOIIUNA
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBBIE TPOEKTHI, OIEHWBATh WJIEM C TIO3UIMA HOBU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUECKOE TIOBEICHUE B PA3IUYHBIX CUTYAIHSIX,
IIPOSIBJIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh NMHUIIMATHBHBIM.

PerynsiTuBHbIE YHHMBepPcaJbHbIe YUeOHbIE TelCTBUA.

Camoopranusanus:



CaMOCTOSATENbHO OCYILECTBISATh TO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (PU3UKH
U aCTPOHOMUH, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE
3a/1a4M; CAMOCTOSITEIbHO COCTaBIISITh IUIAH PELICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThl ¢ y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacmmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JenaTh OCO3HAHHBIM  BBIOOp, AapryMeHTHUpoBaTh e€ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 3a PEILICHHE; OLICHUBATH NPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (hOPMUPOBAHUIO U MPOSBICHUIO IPYIULIHUU B 00JACTU (PUBHKH,
MIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHbBIN U KYJbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

NaBaThb OLIEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIAJICTh HABBIKAMHU TI03HABATEIHHOW pedieKCHH KaKk OCO3HAHUSI COBEPIIAEMbIX
JIEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU N7l OIEHKH CHUTyallid, BbIOOpa BEPHOTO
pelieHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PELICHUSI 0 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U apryMEHTbl JAPYrUX TMpPU aHaJIu3€ pe3ybTaToOB
NEeATEeNbHOCTH,

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPyTMX TIpU aHaIW3e Pe3yJIbTaTOB
NeSATeNIbHOCTH,

NpU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B mpouecce QOCTMKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUSI IPOTpaMMBI 10
dbu3uke I8 ypoBHS CpedaHero oOmero oOpa3oBaHuUS Yy 0OydarommXxcs
COBEPIIEHCTBYETCS AMOILMOHAIbHBIN WUHTEJUIEKT, PEANOJIaratoImi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOMIETO CHOCOOHOCTh TIOHMMATh CBOE HSMOIMOHAIHHOE
COCTOSIHUE, BUJICTh HAIPABIICHUS Pa3BUTHS COOCTBEHHOU SMOILMOHAIBHOU cephl,
ObITb YBEPEHHBIM B ce0€; CaMOpEryJupOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb,
YyMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh
aJanTUPOBATHCS K AMOIMOHAIBHBIM HU3MEHEHHUSIM WM TPOSIBISATH THOKOCTh, OBIThH
OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIONICH CTpEMJICHHE K JOCTIKCHHUIO IIEIU U
yCIexy, ONTHUMHU3M, WHUIWATUBHOCTh, YMEHHE JI€WCTBOBATh, HUCXOAS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh IMOHUMATh SMOIIMOHAIILHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €ro TMPU OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHUIO U CONIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTHh BBICTpPAWBATh OTHOILICHHS C
JIPYTUMU JIFOABMH, 3a00TUTHCS, TIPOSIBIATH MHTEPEC U pa3pemiaTh KOHPIHKTHI

* NPEOMEMHBIX:



JEMOHCTPUPOBATh Ha MpHUMEpax pojib U MecTo (GU3MKU B (HOpMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHbl MHpA, B PA3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIbHOCTH JIOJIEH;

YUYUTBIBATh TPAHUIIBI TMPUMEHEHUS U3YYCHHBIX (PU3UYECKUX  MOJIETICH:
MaTepHalibHasl TOYKa, MHEPIHAIbHASI CUCTEMAa OTCYETA, aOCOMIOTHO TBEPAOE TEIO,
WJICAIIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, XKUJIKOCTEW W TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUH 3apsijl MPU PeIIeHnH (PU3NISCKUX 3a7aY,

pacro3HaBaTh (PuU3MUECKUE SIBICHUS (MPOIECCh]) M OOBACHITH HMX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUSI BEIIECTBA U
3JIEKTPOAUHAMUKH:

pPaBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBUXKEHHUE, CBOOOIHOE
MaJIcHUEe TeJ, JBWXEHHE TI0 OKPYXHOCTH, WHEPLHUs, B3aUMOJCHCTBUE TeEIl,
mubdy3usi, OpOyHOBCKOE JIBUIKEHHE, CTPOEHUE KHUAKOCTEHM u TBEPIBIX Te,
U3MEHEeHHe 00bEMa Tell MpH HarpeBaHWU (OXJIaXKIEHHHU), TEIJIOBOE pPaBHOBECHE,
UCIIApEHUEe, KOHJCHCALUsA, IUIABJICHUE, KPUCTAIUIM3ALMSA, KUIIEHUE, BIIAXKHOCTH
BO3/yXa, IOBBIIIEHUE JABJICHUs ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXJY NapaMeTpamMu COCTOSIHUA Ta3a B HU30IpOLEccax, IEKTPU3ALMS Tell,
B3aUMO/ICVCTBHUE 3aPSII0B;

OMUCHIBATh MEXAHUYECKOE JIBHKEHUE, HCHOJb3ys (PU3NUYECKUE BEJIMYHUHBI:
KOOpAMHATa, IMYyThb, IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, Cuia,
MMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs SHEPrusi, MEXaHUYecKas
paboTa, MexaHU4YecKasi MOITHOCTh;

P OMHCAaHWU TPABWIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIb3YEMbIX

BEJIMYMH, WX OOO3HAYEHUS W EJIUHUIIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,
ONUCHIBATh M3YUYCHHBIC TEILJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, WUCIIOIB3YSI
¢bu3nyueckre BEIMYWHBI: JABJICHUE Trasza, TeMIlepaTrypa, CpEeAHss KUHETHYecKas
DHEPrus XaOTUYECKOTIO JBWXKEHUSI MOJIEKYJ, CpPEIHEKBaJpaTU4YHAsI CKOPOCTh
MOJIEKYJI, KOJJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHsl, padoTa raza, Kodh UimeHt
MIOJIE3HOTO JIEUCTBHUSI TEIJIOBOTO ABUTATEIIS;

Py ONMUCAaHWUU TIPABWIBHO TPAKTOBATh (PU3WYECKUNA CMBICT HCIOJIb3yEMBIX
BEJIMYMH, MX OO0O3HAYEHUS W EIUHULBI, HAXOIUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMH BETUYUHAM;

ONKUCHIBATh HM3YUYEHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKHUE
SBJICHUST (TPOLIECCHI), UCIOJIb3Ysl (DU3UUYECKHE BEJIMYMHBI: AJIECKTPUUECKUN 3aps,
3JIEKTPUYECKOE T0JIE€, HANIPSXKEHHOCTD MOJISI, MOTEHIIMAN, PA3HOCTh OTEHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPAKTOBaTh (DU3MYECKUH CMBICI HCTOIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €UHUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETUYUHY C JAPYTUMH
BEIMYMHAMH; aAHAIM3UPOBATh (U3MUECKHE TPONECChl U SBJICHHS, HCIOIb3Ys
¢dbu3rUecKre 3aKOHBI U MPUHIIUIIBL: 3aKOH BceMHupHOTo TsroTeHus, I, I1 u 111 3axonsb
HprotoHa, 3aKkOH COXpaHEHUSI MEXAHUYECKOW DSHEPIHM, 3aKOH COXPaHCHUS
VMMITYJIbCA, MPUHLMI CYNEPHO3UIMU CUJI, TPUHLMI PABHOIPABUS WHEPIUAIBbHBIX
CHCTEM OTCU€Ta, MOJEKYJSIPHO-KHHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBA,
ra3oBbI€ 3aKOHBI, CBS3b CPEAHEH KUHETHUYECKOW SHEPTrUM TEIUIOBOTO JABHUKCHUSA
MOJIEKYJ C aOCOJIOTHOW TeMmmepaTypoM, MepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
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COXpaHEHMSI DIIEKTPUYECKOrO 3apsiia, 3akoH KynoHa, Npu 3TOM pas3ivyarh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMAaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIlBl, 006JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHUUIBI JEHCTBHUS MAaIllUH, MPUOOPOB U TEXHUYECKHUX

YCTPOMCTB; Pa3inyaTh yCIOBUA UX O€30MAaCHOrO HCIIOJIb30BAHHS B MOBCEIHEBHOM
KU3HH;
BBITOJTHSITH SKCIIEPUMEHTHI 110 UCCIETOBAHUIO (DU3MUECKUX SBICHUMI U MPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX HM3MEPEHHI, MPHU 3TOM (POPMYIUPOBATH
npoOJyieMy/3a7jauy U TUIIOTE3y y4eOHOro SKCIEPUMEHTa, cOOUpaTh YCTAHOBKY U3
PEAJI0KEHHOT0 000PYI0BaHUs, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYUIECTBJIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, IPU 3TOM

BBIOMpATh ONTUMAIbHBIA CIIOCOO M3MEPEHUsI U HMCIOJIb30BATh W3BECTHBIE METOIbI
OIIEHKH MOTPENTHOCTEN U3MEPEHUM;
UCCJIEIOBAaTh 3aBUCUMOCTH MEXAY (U3MUECKUMHU BEJIMYMHAMU C HCIIOIH30BAHHUEM
OpSIMBIX HM3MEPEHUH, TpPH ITOM KOHCTPYHMPOBaTh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUAE TaOJIUL U
rpauKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

co0uro/1aTh MpaBuiia 6€30MacHOro TpyAa MPU MPOBEACHUN UCCIeI0BaHUI B paMKax
y4eOHOro KCIEpUMEHTA, YIeOHO-UCCIIEI0OBATEIbCKON U TPOEKTHOM JIEeATEIbHOCTH
C MCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U JIaDOPaTOPHOro 000PYI0BaHHUS;

pemarb pacy€THbIC 3aJaud C SBHO 3aJaHHOM (DU3MYECKON MOJIENBI0, HUCIONb3YS
(¢u3ruecKre 3aKOHbI U MPUHLMUIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJayd BbIOMpATH
(GU3HUECKYI0 MOJIENh, BBIIETATh (DU3NUYECKUE BETUYUHBI U (DOPMYJIbI, HEOOXOAUMbBIE
JUist €€ pellleHUs, NPOBOJUTh PAacUYEThl UM OLEHUBATh PEATbHOCTH MOJIYYEHHOTO
3HauYEHUS PU3NYECKON BETUUUHBL;

pemaTh KAauyeCTBEHHBIE 3a/1aud: BBICTPAMBATh JIOTMYECKU HEMPOTUBOPEUHUBYIO
LENOYKY pacCyXJICHHM C ONOpPOM HAa HM3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
¢uznyeckue sSBIEHUS; UCIOJB30BaTh MPHU PEIICHUU yUeOHBIX 3aJa4 COBPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTHH AJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
MPEICTaBICHNUS y4eOHOM M HAyYHO-TIOMYJISPHOW WHGOPMAIHH, TOJYYCHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIydaeMyto HHPOPMAIIHUIO;
OPUBOJUTH NPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA IO (PU3UKE B MOBCEIHEBHOW KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuH ¢ MNpUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMHU, ISl COXpPAHEHUS 3I0POBbSl U COOJIOJIEHUS HOPM DIKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KalOIlEel Cpelie;
paboTaTh B IPYIIE C BHITOJIHEHUEM Pa3IUYHBIX COIMATBHBIX POJICH, MIIAHUPOBAThH
paboTy TIpynmbl, PalUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH M IUJIaHMPOBATh
NEATENBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJI€KBaTHO OLEHUBATH BKJIAJl KaXJ10r0
U3 YYaCTHUKOB TPYIIIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.
JEMOHCTPUPOBaTh Ha NpUMepax pojib U MecTo GU3UKH B (HOpPMHUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTMH, B IPAKTUYECKOM AEATEIBHOCTU JIOJEH, LEJIOCTHOCTh U €IUHCTBO
(u3HYeCKOl KapTUHBI MUDA;
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YUUTHIBaTh TPAHULIBI PUMEHEHUS] U3YyUEHHBIX (U3NYECKUX MOJENEH: TOUYECUHBIH
JJIEKTPUYECKUM 3aps], Jyd CBETa, TOYEYHBI HCTOYHHUK CBETa, siA€pHAst MOJEIIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO si/ipa MpHU pelIeHUH PU3NUECKUX 3a/]1a4;

pacrno3HaBaTh (U3HUECKUe SBICHUS (IIPOLECChl) U OOBACHATH HUX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKU W KBAHTOBOW (PU3UKHU: JIEKTPUUECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHWTHOE JEWCTBUS TOKa, B3aHMMOJCHCTBHE
MarHuTOB, DJEKTPOMAarHUTHas WHAYKIMS, JEHCTBUE MAarHUTHOTO TOJNS Ha
IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsl, 3JIEKTPOMAarHUTHBIE KOJIEOaHUS |
BOJIHBI, TPSMOJMHEHHOE pACIpOCTpaHEHHE CBETa, OTPaXEHHE, NpPEeJIOMIICHHE,
uHTepdepeHnysi, audpakuuMs W MOISIpU3alNus  CBETa, JUCHEPCHUS  CBETa,
dbotoanexTpudeckuit 3gpdext (hoTodddeKT), CBeTOBOE JaBlieHHE, BOZHUKHOBEHHE
JMHEWYaTOro CIEKTpa aroMa BOJOPO/AA, €CTECTBEHHAas W HCKYyCCTBEHHAs
PaZMOaKTUBHOCTb;

ONUCHIBATh HW3YYEHHbIE CBOIICTBa BelIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUUECKYI0  IMPOBOJUMOCTh  pPa3IMYHBIX  Cpel) WU
3JIGKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI), HCMONb3Yys (PU3UUECKUE BEIUYUHBL:
AIIEKTPUYECKHUM 3apsijl, cUjla TOKa, DJIEKTPUYECKOE HaIpPsDKEHHE, AJIEKTPUYECKOe
COTIPOTHBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, AJIEKTPOJBIKYINAs CHia, paboTa TOKa,
UHAYKLIHAA MarHUTHOTO ToJisA, cuia Awrmepa, cuia JlopeHna, HHIyKTUBHOCTD
KaTyIIKH, SHEPTusl JJIEKTPUYECKOTO M MArHUTHOTO TOJEH, MepHoJ M YacToTa
Kose0aHuii B KoimeOaTenTbHOM KOHType, 3apsii W CWia ToKa B TpoIecce
TapMOHHYECKUX DJIEKTPOMATHUTHBIX KoJeOaHwii, (OKyCHOE pacCTOSHUE W
ONTHUYECKasl CWja JIMH3BI, TPHU OINMMCAaHWUH TPABWIHLHO TPAKTOBaTh (HU3MUECKUN
CMBICTT HCIIOJIb3YEMbIX BEIMYWH, WX OOO3HAUCHUS W EIUHHIIBI, YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEJIMYNHAMU;
ONUCHIBaTh W3YUYCHHbIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCIONb3Ys (hU3HUECKUE
BEJIMUMHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPrusi U UMIYJbC (POTOHA, IEPHOJ] MOTypacaia, SHEPTus CBA3M aTOMHBIX sJIEp,
OpU OMNHCAHUM TMPABWIBHO TPAKTOBaTh (PUINYECKUH CMBICH HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3HUYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
¢u3nyecKoil BENMYUHBI, AHATU3UPOBATH (PUINYECKHUE TPOLECCHl M  SIBICHHUA,
UCTIONB3Ysl  (u3Wueckue 3aKOHbl M NPUHIUNBL  3ak0oH Oma, 3aKOHBI
TIOCTIEIOBATEIHHOTO U MapajlyieIbHOTO COeTMHEHUS TIPOBOIHUKOB, 3aKOH J[>KOYIsi—
Jlenma, 3aKOH  JJIGKTPOMArHUTHOW  WHAYKIWH, 3aKOH  MPSIMOJHMHEHWHOTO
pacipoCTpaHEHHUsS] CBETa, 3aKOHBI OTPa)KEHUSI CBETA, 3aKOHBI MPEIOMIICHHUS CBETa,
ypaBHeHue OiHIITeNHHa g (oTod(peKTa, 3aKOH COXPAHEHUS SHEPIUH, 3aKOH
COXPAaHEHHUS MHMIIYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsiaa, 3aKoH
COXPAaHEHHUsI MacCOBOr'O YMCIIA, MOCTYNaThl bopa, 3aKOH pajioakTUBHOIO pacraja,
OpU 3TOM pa3inyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4eCKOoe
BBIpQXKEHHE M YCJIOBUA (TpaHUIBl, O0O0JACTH) MNPUMEHUMOCTH; ONPEACIATh
HampaBlieHUEe BEKTOpa MHIYKIUHM MArHUTHOTO TOJS MPOBOJHHKA C TOKOM, CHJIBI
Awmnepa u cunel JlopeHna; CTpOUTh M OIKCHIBaTH H300pAKEHHE, CO31ABAEMOE
IUIOCKUM 3€pKaJioM, TOHKOW JIMH30M; BBIMOIHITH SKCIEPUMEHTHI IO UCCIIeI0BAHUIO
(¢u3nyecKuX SBICHUNA M TPOIECCOB C HCIOJB30BAHMEM TMPSMBIX, U KOCBEHHBIX
U3MEpPEHU: MpU 3TOM (OPMYIHpPOBaTh MpoOiemMy/3afadyy M TUIOTE3y Y4EOHOro
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OKCIIEPUMEHTa, CcOOMpaTh YCTAHOBKY W3 MPEAJOKEHHOTO 00O0pyIOBaHUS,
IIPOBOJIUTH OMBIT ¥ (DOPMYJIMPOBATH BHIBOJIBI, OCYIIECTBISATH MPSIMbIC H KOCBEHHBIE
U3MEpeHUs (PU3NYECKUX BEIWYUH, MPU STOM BBIOMpPATH ONTUMAIBHBIM CIIOCOO
U3MEpPEHUS W HCIOJb30BaTh M3BECTHHIE METOAbl OLEHKH IMOTPENTHOCTEH
U3MEPEHUI; UCCIEe0BaTh 3aBUCUMOCTUA (DU3UYECKUX BEIMYHMH C HCIIOIH30BAHHUEM
OPSIMBIX HM3MEPEHWI: TMpPU OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3ynbTaThl MONMYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B BUAC TAOIUI[ U
rpaduKoB, nenaTh BBEIBOABI IO pe3yjbTaTaM HCCIEAOBAHUS; COOJIOAATh IpaBUiIa
Oe3omacHOr0 TpyAa TMpU TMPOBEICHUU HCCIEIOBAaHHA B paMKax y4eOHOro
OKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATENbCKOW W TMPOEKTHOW JAESATEIbHOCTH C
WCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOTO OOOPYIOBAHUS;
pemarh pacy€THBIC 3aJa4d C SIBHO 3a/JIaHHOW (DU3MYECKOW MOJEIBI0, WCIOJIB3YsI
¢u3nYecKue 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHalM3a yCIOBHS 3aJa4d BHIOMPATH
(UBNIECKYIO MOJIEITb, BBIICIATh PU3NICCKUE BEIMIMHBI M OPMYIIBI, HEOOXOIMMBIC
Juist €€ pellleHUs, TPOBOJUTH Pacy€Thl U OLIEHUBATh PEATBHOCTH MOJIYYEHHOTO
3HauYCHUA (U3MYECKOW BEIIMYWHBI; PEIIaTh KAaueCTBEHHBIC 3aJa4d: BBICTPAWBAThH
JIOTUYECKH HETMPOTUBOPEUMBYIO IIEMIOYKY PACCYKICHHA C OTOPON HA W3Y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SIBICHUS; WCIOJIB30BaTh TPHU PEIICHUH
y4eOHBIX 3aJad COBPEMEHHBIC WH(DOPMAIMOHHBIE TEXHOJIOTHH [JISl TIOWCKA,
CTPYKTYPUPOBAHHSI, WHTEPIIPETAIIMN M TPEJACTABICHUS Yy4YeOHOH U HAy4YHO-
MOMYJISIPHOW WH(OPMAIUH, TTOTYUYEHHON W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH
aHATM3UPOBAaTh TOMyYaeMyr0 HWHGOPMANHIO; OOBSICHITh TPHHIUIBI JEHCTBUS
MaIiH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PAa3IMYaTh YCIOBUS MX O€30IMaCHOTO
WCIIOJIb30BaHUS B IIOBCEIHEBHOMW JKM3HU; MPUBOIUTH MPUMEPHI BKJIa/Ia POCCUHCKHIX
U 3apyOeKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB
OKpY)KaloIIero MHpa, B pa3BUTHE TEXHUKH H TEXHOJIOTUH; HCIIOJIb30BaTh
TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM JKM3HU A OOECTeueHUs
0€30MacHOCTH TP OOpaIeHUH C MPUOOPAMU M TEXHUYECKUMU yCTPOMCTBAMU, IS
COXpaHEHUsI 370pPOBbS M COOJIOJEHUS HOPM SKOJOTUYECKOTO TIOBEICHUS B
OKpY KaloIen cpene; paboTaTh B TPYNIE C BBHITOJIHCHHEM Pa3IMYHBIX COIMAIBHBIX
poJieH, TIIaHUPOBATh PadOTy TPYIIHI, PAIIMOHATEHO PACTIPECISITh 00SI3aHHOCTH U
IUTAHUPOBATh NIEATEILHOCTh B HECTAHJAAPTHBIX CHUTYaIlUAX, aJeKBaTHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJIMETA

3.1. O0bem yueOHOro mpeaMeTa M BUAbI Y4eOHOM padoThl

Bup yueOHol padoThI Oovem yacos
O0bém padoThl 00YYAIOIIUXCSH B AKAAEMHUYECKHX 4acax 182
(Bcero)
O0Bém padoTpl O0y4YarwIIMXCH BO B3aUMOJACHCTBHU C 158

npenoaasaresaeM (Bcero)

B TOM YHUCIJIC.

JIEKIIMU, YPOKH 78
IPAKTHYECKUE 3aHSATHUS 40
J1a00paTOPHBIC 3aHATHS 40
IIpomexyTouHas arrecranus B popme: 24

1 CCMCCTP — OK3aMCH

2 CCMCCTP — OK3aMCH
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3.2 TemaTu4yeckuii IJIaH U CoJiePKAHUE Y4eOHOT0 npeaMeTa «Dusuka

TemaTnueckue O0L | OcHOBHBIE BHIBI
0JIOKH, TEMBbI. OcHoBHOe coaep:xaHue eM | JesITeJbHOCTH
4aco | 00y4yarmmuxcs
B
Beenenue. 2
Paspnea 1. MexaHnuka.
Tema 1.1. Conepxkanue ydyeOHOT0 Marepuania. M3y4YeHHE HEPAaBHOMEPHOTO
Kunematuxa. JBUKEHUS C LETBIO
1. Mexanuueckoe apuxenue. Cucremsl oTcuéra. PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE. 2 | ompeneneHusi MTHOBEHHOU
XapaKkTepUCTUKNU MEXAaHUYECKOTO JIBUKEHUS: IEPEMELIEHUE, CKOPOCTh (CPEAHsIsl CKOPOCTb, CKOPOCTH; HCCIIEJOBAaHUE
MT'HOBEHHAsi CKOPOCTH). COOTHOIIEHUS MEXIY
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKEHMS. My TsIMU, TIPOUJIEHHBIMHU
TEJIOM 3a MOCJIEJOBATEIbHbBIE
2. PaBHOyCKOpeHHOE TPsIMOJIMHEWHOE ABMXKeHUE. Y ckopeHre. CBoOoIHOE TajieHue. Y CKOpEHHE 2 | paBHbIEC IPOMEKYTKHU
CBOOOHOTO Ma/IeHUs BPEMEHH, TpH
PaBHOYCKOPEHHOM JIBH>KEHHUU
C HaYaJbHOW CKOPOCTHIO,
3.KpuBonuneiinoe npuxenue. /[BuxeHre MaTepuaabHOU TOUKH 110 OKPY>KHOCTH C ITOCTOSIHHOM 2 | paBHO¥ HyJ0; Perenue
10 MOJTYJIIO CKOPOCTBI0. YTJIOBasi CKOPOCTb, JIMHEHHas: ckopocTk. [lepros n yactota oOpaleHus. pacu€THBIX 3a/1a4 C SIBHO
LleHTpOCTpEMUTENBHOE YCKOPEHHE. 3alaHHON (pr3mUeckoi
MOJIEJIBIO C UCTIOJIb30BAHUEM
[IpakTrnueckoe 3ansaTue: Pelienue 3a1ad Ha pacy€T KHHEMATUYECKUX BEJTUYUH 2 OCHOBHBIX (hopMyII
PaBHOYCKOPEHHOT'O IBUKEHUS. KkuHeMaTuku. [loctpoenue u
Pemenue 3aga4 Ha pacy€r yCKOpEeHHUSI. aHanu3 rpaMKoB
3aBUCUMOCTEN
[IpakTrueckoe 3ansaTue: Pelienue 3a1ad Ha pacy€T HEHTPOCTPEMHUTEIBHOTO YCKOPEHHUS. 2 KHHEMAaTH4CCKUX BCJIMYNH OT
BPEMEHU ISl PABHOMEPHOT OU
JlaGopartopHas padoTta: «OnpeneneHrue yCKopeHus Teja Ipyu paBHOYCKOPEHHOM JIBUYKEHUID) 2 | PaBHOYCKOPCHHOTO
HIPSIMOJIMHEWHOTO JIBUYKEHHS.
JIaGoparopHnast paboTa: «/3yueHue IBIKEHHS Teja 10 OKPYKHOCTH» 2 | Pacnosnasanue Qusnieckux

SBJICHUI B y4eOHBIX OMBITaX
U OKPY’KaIOILLEH KU3HMU:
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Tema 1.2.
Jlnnamuka.

Conepxkanne y4eOHOr0 Marepuana.

paBHOMEPHOE U
PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE IBHYKEHUE,
CBOOOIHOE TTaJicHHUE TEJI,
JBUKEHHE 110 OKPY>KHOCTH.
Onucanue MEXaHHYECKOTO
JIBIKEHHUS C UCIIOJIb30BaHUEM
(U3NIeCKUX BEITMYNH:
KOOpAMHATA, MYTh,
nepeMeIIeHne, CKOPOCTh,
YCKOpEHHUE.

1.ITpuanmn otHocuTenbHOCTH ["anunes. [1epBeiil 3akoH HeroToHa. IHEpManpHbIe CUCTEMBI OTCUE

Macca tena. Cuna. Bropoii 3akoH Herotona. Tpetnii 3akoH HproToHa.

ra. 2

3. 3akoH BcemupHOro tarorenus. Cuna tsxectu. [lepBas kocmMuueckass CKOpOCTb. 2
Bec. HeBecomocTs.

3. Cuua ynpyroctu. Buasl TpeHus (okosi, ckoJibxkeHus, kauenust). Cuiia tpenusi. Cyxoe TpeHue. 2

Cuna TpeHHs CKONbXeHHsI U cuiia TpeHus nokos. Koadduuuent tpenuns. Cusaa conpoTUBICHUS

NIPU ABMKEHUH TEJIa B )KUAKOCTH HMJIU ra3a

4. IMocTynaTebHOE ¥ BpalaTeIbHOE IBHKCHIE a0COTIOTHO TBEPAOTO Tesia. MOMEHT CHUTBI 2

OTHOCHUTENBHO OCH BpaieHus. [Inedo cuinbl. ¥YcnoBus paBHOBecHs TBEPAOTO Tea.

[TpakTiueckoe 3ansTue: Pernienue 3aqad Ha pacyeT CUJl. 2

[TpakTuueckoe 3anstue: Pemenue 3agau Ha 3akoHbl HproToHA 2

JIabopartopHas pabota: «OnpeneneHne 5KeCTKOCTH NPYKUHBD) 2

Jlabopartophas pabota: «Onpenenenne ko3 duiinenTa TpeHus CKOIbKEHHUS» 2

JlaboparopHas pabota: «/3ydeHrne paBHOBECHUS TEJ MO/ JCHCTBHEM HECKOIBKUX CHID) 2

JlaboparopHas pabota: «/3y4ueHrne IBUKCHHE TeJa MO0 OKPY>KHOCTH IO/ JICHCTBHEM CHJIBI TSHKECTH U 2

YOPYTOCTH.

CpaBHeHHe Macc
B3aMMOJICUCTBYIOIIUX  TEIL
H3yyenue 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH oT

nedhopmaruu; CpaBHEHHUE CHJT
TPeHHUS TIOKOs, KaueHUs W

CKOJTBKEHUS. O0bBacuenne
HeBecoMocTu.  [IpoBenenue
AKCTICPUMEHTA:

HCCJIEIOBAHUE 3aBHCHUMOCTH
CHII YIPYTOCTH,

BO3HUKAIOIIUX B MPYKUHE U
pesuHOBOM  oOpasme,  OT
uxjaedopManui; — U3y4YCHHE
JIBVOKEHUS Opycka o
HAKJIOHHOM TUIOCKOCTH;
HCCIIeJOBaHUE YCIIOBUM
paBHOBeCcHs TBEPIOTO Tea,
AMEIOIIETO OCh  BpAICHHUS.

OO0bsicHeHue 0coOeHHOCTEN
PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

prIMOJ'II/IHeI\/’IHOFO JBHXCHMHSA,
CBOOOAHOTO MaACHUS TEl,
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JBUKEHUS 110 OKPY’KHOCTH Ha
ocHOBe 3akoHOB HrIOoTOHA,

3aK0HA BCEMHUPHOTO
TATOTEHUS. OO0bsicHEeHUE
OCHOBHBIX TPUHITUIIOB

JEUCTBUS NOAIINUITHIKOB U UX
MPAKTUYECKOTO MPUMEHEHHS.
O0BacHenne JBIKEHUS
HCKYCCTBEHHBIX CITyTHHUKOB.
Pemienue pacu€rHbix 3amay c
SIBHO 3aJaHHON (U3UYECKOM
MOJEIBI0 C HCIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (hopMyII
IWHAMUKHA.  Pacrio3naBanmne
¢usnueckux  sABIEHUN B
y4eOHBIX ONbITax u
OKpY’Karolen JKU3HH:
WHEPLW, B3alMOJICUCTBUE
Ten. AHamu3  (PU3NYECKUX
IIPOLIECCOB U SBJICHUM C
HCITOJIb30BAHUEM 3aKOHOB H

MIPUHLIHUIIOB: 3aKOH
BCeMUpHOTOTAroTeHus, I, Il n
III 3aKOHBI HreroTona,

NPUHIUI CYTEPIIO3ULIUU CHUJI,
HNPUHLKII ~ PaBHOIIPABHOCTHU
MHEPIHUAITbHBIX CHCTEM
oTcuéra

Tema 1.3.
3aKOHEI
COXPaHEHHUSI.

Conep:xanue yueOHOTo MaTepHana.

1.mmynbe. 3aKOH COXpaHEHUs UMITYJIbCA.

2.Pabora. DHeprusi. MoOIIHOCTh. 3aKOH COXPAHEHHs] MEXaHUYECKON SHEPTHUH.

HpaKanecxoe 3aHATHE: PemeHne 3aaaq Ha 3aKOH COXPAaHCHUSA UMITYJIbCA.

[IpoBenenue s3xcrepuMeHTa:
U3y4eHue abCoM0THO
HEYHpyroro yjapa c
IIOMOIIIBIO ABYX OANHAKOBBIX
HUTSHBIX MasiTHUKOB;
HCCJICIOBAHME CBSI3U PAOOTHI
CHIIBI C MI3BMEHCHHEM
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HpaKanecxoe 3aHATHE:. Pemenne 3aaa4 Ha 3aKOH COXPAaHCHHA SHCPIHH.

JlabopaTtopHas pabora: «3yueHnue ynpyroro yjaapa IByx TeJD»

MEXaHUYECKOI SHEPruu Tesna
Ha MPUMEPE PaCTHKEHUS
pe3uHoBOro kryra. OueHka
a0CONIIOTHBIX U
OTHOCHUTEIBHBIX
MOTPELIHOCTEH U3MEPEHUI
(u3MYECKUX BEIUYHH.
Pemenue pacu€THpIx 3a1a4 ¢
SIBHO 3aJJaHHOU (hrU3HuecKoit
MOJEJBIO C UCII0Ib30BaHUEM
OCHOBHBIX 3aKOHOB U (popmMyT
JUHAMUKH U 3aKOHOB
coxpaHeHus. Pemenue
KaueCTBEHHEBIX 3aJ1a4 C
OMOpOil Ha U3yYEHHBIE B
pazaene «MexaHuka»
3aKOHbBI, 3AKOHOMEPHOCTH U
(u3nveckne SBICHUSI.
Omnucanue MEXaHHIECKOTO
JIBIDKCHHS C MCIOJI30BaHUEM
(bU3MYECKUX BEIUYMH:
HMMITYJIbC T€JIa, KHHETUYECKas
SHEPTUsl MOTEHIUAIbHAas
SHEPrus, MEXaHU4eCKast
paboTa, MexaHHUeCKas
MOIIHOCTh. AHAIU3
(u3MYECKUX MPOILIECCOB U
SIBIICHHI C MCIIOJIb30BAHUEM
3aKOHA COXpaHEHUs
MEXaHUYECKOM YHEPruH,
3aKOHA COXpaHEHUs
umnyJisca. O0bsiCHEHHE
OCHOBHBIX ITPUHIUIIOB
JIEUCTBUSA U MPAKTUYECKOTO
MPUMEHEHHUS] TEXHUUYECKUX
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YCTPOMCTB, TAKUX Kak:
BOJOMET, KOIIEP, PYKUHHBII
nucroneT. OObsiCHEHHE
JBUKEHHUS PAKET C OIIOPOM Ha
U3yuyeHHbIE (PU3HUECKUe
BEJIMUMHBI U 3aKOHBI
MEXAHUKH.

Tema 1. 4.
MexaHnueckue
KoJIeOaHHS U
BOJIHEI.

Conep:xanue yueOHOT0 MaTepHana.

1. Mexanuueckue konebaHus. AMIUTUTYAa, IEPUOJI, YacToTa, ¢a3za konedanuii. CBoOOIHBIE U
BBIHY>KJICHHbIE KosieOanus. Pe3oHaHc.

2.Mexannueckue BoJIHbl. CBOMCTBA MEXaHUYECKUX BOJH. 3BYK. 3BYKOBBIE BOJIHBI.
PacnipocTpanenune 3Byka, CKOPOCTb 3BYKA...

JlaGoparopHas pabota: «/3roToBieHne MasiTHUKA U ONpeesiCHHEe Iepro/ia ero KoJeOaHni

JlaboparopHas paboTta: «3y4ueHrue IBUKCHUS Tea 10 OKPYKHOCTH IO ISHCTBUEM CHIT TSDKECTH
U yIIPYTOCTH»

Ha60paTopHa;1 pa60Ta: ((I/ICCJ'Ie,I[OBaHI/IC 3aBUCUMOCTH II€pUOJa U HaCTOThHI CBO60,I[HBIX
KOJICOAHMI HUTSIHOIO MAasTHHKA OT €T0 JJIMHBD)

UccnenoBanue napameTpoB
KOJIeOaTeIbHOW CHCTEMBI —
NepHo/ia, YaCTOTHI,
aMIUTUTYAbI U Pa3bl
KoJIeOaHu# (MpyKUHHBINA
W/AITM MaTEMaTHIECKUN
MasiTHUK). HaOmronenue
3aTyXaloluX KOJIeOaHUH.
HccnenoBanue cBOMCTB
BBIHY/ICHHBIX KOJe0aHuM.
Habmonenue pe3onanca.
[IpoBenenue sKcriepuMeHTa:
UCCJIeI0BAHNE 3aBUCUMOCTHU
Tepro/1a MaJIbIX KOJeOaHMit
rpy3a Ha HUTU OT JJIMHBI
HHUTH U Macchl rpy3a; OneHka
a0COIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPELIHOCTEN U3MEPEHUIN
(bU3UIECKUX BEITMYMH.
Pemenue pacu€THpIxX 3a1a4 ¢
SIBHO 3a/IaHHON (PU3NUYECKON
MOJIEJIBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyJI, OHCHIBAIOLITIX
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MexaHndeckue .Onucanne
MEXaHHUYECKUX U C
UCIIONIb30BaHUEM
(U3NIeCKUX BEITMYNH:
HIEPHO/ ¥ YacToTa
Kosie0aHuil, aMITUTYa U
(haza konebanuii, 3apsaa u
CHJIa TOKA B TAPMOHHYECKHIX
xonebanusx. Pemenue
Ka4eCTBEHHBIX 33]1a4 C
OIIOPOH Ha M3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH,
OITUCHIBAOIITHE
MEXaHUYeCKHe KOoJIeOaHMUs.

Paznea 2. MouJiekyasipHasi (M3HMKa ¥ TEPMOAUHAMHUKA.
Tema 2. 1. Conepxxanne y4eO0HOro MaTepuana. IIpoBenenne HsKcneprUMEHTA:
OcHOBBI 1. OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TeOPUH, MX OTBITHBIE 000CHOBAHUSI. OIIpEeZIENIEHNE MacChl BO3/lyXa
MOJIEKYJISIPHO- Macce! u pazmepsl Mosiekyil. KonndecTBo BemecTBa. TernnoBoe IBHKEHHE. B KJIACCHOM KOMHATe Ha
KMHETHYECKOH 2. Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOPUH OCHOBE H3MepeHul 06bhEMa
TECOpHUNn KOMHATHI, JaBJICHUA u

NACAJIbHOI'O I'a3a.

3. YpaBuenue Menneneera- Knaneripona. ['a30BbIe 3aKOHBI.

HpaKanecxoe 3aHATHE: PeleHue 3a1a4 Ha OCHOBBI MOJ'IGKy.TIﬂpHO-KHHCTH‘-IGCKOﬁ TCOPHUH.

JlabopaTopHas pabota: «HaGmroaeHus MOJIEKYJIIPHOTO B3aUMOICUCTBUS TEI

JIaGoparopHas pabota: « OnpeneneHne CKOPOCTH TETUIOBOTO JIBHKSHHUS T'a30B)

TeMIIepaTypbl BO3AyXa B HEH;
UCCIIEIOBAaHNE 3aBHCUMOCTH
MEXKITY napameTpamu
COCTOSIHUS pa3pexEeHHOro
raza. OueHka aOCONIOTHBIX U

OTHOCHTEILHBIX
MOTPEIIHOCTEN  U3MEpPEHUN
(bu3mIecKux BEJIMYMH.
OObscHEHUE OCHOBHBIX
TPUHIIATIOB NEeUCTBUN

TepMOMETpa U OapoMeTpa u
yCIOBHM WX  0€30macHOro
HCIOJIb30BaHUS B
MOBCEIHEBHOM JKU3HU.
Pacnio3naBanue (Qu3nIECKUX
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SBJICHUH B y4eOHBIX OIBITaX
U OKPYXKAaWIIEH  KU3HMU:

muddyszus, OpOYHOBCKOE
JIBHKEHHE. Omnucanue
TETIIOBBIX SIBJICHUH c
UCTIOJIb30BaHUEM
(bu3MuecKux BEJINYMH:
JIaBIIEHHUE Tra3a, TeMIeparypa,
cpenHss KUHETUYECKast
SHEprus Xa0THYECKOTO
JIBYDKCHUS MOJIEKYI,
CpeIHEKBaIpaTUIHAS

CKOpPOCTBMOJIEKYJ.  AHaiu3
(U3NYECKUX TPOIECCOB U
SIBIICHUA C HCIOJIb30BaHUEM
MKT, ra30BEIX 3aKOHOB,

CBA3U cpenHen
KMHETHYECKOU SHEpPruu
TEIJIOBOTO JBUKEHUS
MOJIEKYJI ¢  aOCONIOTHOM
TEMIIEPATYPOH. Pemenue
pacy€THBIX 3amad C SIBHO
3aJITaHHON buznyeckoit

MOJIEIBI0 C HMCIOJIb30BaHUEM
OCHOBHBIX nonoxeHni MKT,
3aKOHOB u dbopmyn
MOJIEKYJIIPHOI buzuKku.
Pabora B rpynmax npu
IUIAaHUPOBAHUM, TPOBEACHUHN
u WHTEPIPETALUN
pE3ynbTaTOB OIBITOB  H
aHaliu3e  JOTIOJIHUTEIIbHBIX
UCTOYHUKOB MH(POPMAIUH TIO
TeMe
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CogepxcaHI/Ie y‘ICGHOFO MaTepurajia.

2.2 OCHOBBI
TEPMOTUHAMUKH

Buytpennss sneprus. KonuuectBo Temnotsl u pabota. PaboTa rasa. 3akoHbl TEpMOJUHAMUKU

HpaKTI/I‘-ICCKOG 3aHATHE: Pemenue 3amad mo TeMe: « HpI/IMeHeHI/Ie IIEpBOro 3aKOHA
TEPMOJUHAMHKHU K U30IIPOLECCAM.)>»

HpOBCI[CHI/IC 9KCIICPUMCHTA:

U3MepeHue YAEIBHOU
TEIJI0EMKOCTH BEILECTBA.
Onenka  aOCONIOTHBIX U
OTHOCHUTEJIBHBIX

IOTPEUIHOCTEN  M3MEPEHUI
¢buznyeckux BEJIMYMH..
OO0vbsicHeHne MPUHLIUIIOB
JEUCTBUSA u YCIIOBUM

0€30MaCHOT0 HCIIOIb30BAHUS
B  I[IOBCEIHEBHOW  JKU3HU

JIBUTATEIS BHYTPEHHETO
CropaHus, OBITOBOT'O
XOJIOAWIILHUKA,

KOHJUIIMOHEPA. Onucanue
CBOMCTB TE€JI M TEIUIOBBIX
SIBJIEHUH C HCHOJIL30BAHUEM

(buznueckux BEJINYMH:
JIaBJICHUE ra3a, TEMIIeparypa,
KOJINYECTBO TEIUIOTHI,

BHYTPEHHSS HEprus, padbora
raza. Pemenne pacd€THBIX
33lad  C SIBHO  3aJlaHHOMU
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Tema 2. 3.
Bzaumnnie
MPEBPALLICHUS
JKUAKOCTEH U
ra3zoB. TBépabie
Tena.

Conepxkanne y4eOHOr0 Marepuana.

[TapooOpa3oBanue u koHAeHCanus. Mcnapenue u kunenue. TBéproe Teno. Kpucrammmyeckue n
amMopQHbIe Tena.

(GU3MUECKON  MOJETBI0  C
UCTIOJIb30BAaHUEM  OCHOBHBIX
3aKOHOB u dopmyn
MOJICKYJISIDHOW ~ (QU3UKH U
TEepMOAMHAMUKU.  Pemienue
Ka4eCTBEHHBIX  3agad ¢
ONOpOH Ha W3YyYeHHBIE B
pasuene «MonekymnsapHas
¢u3MKa M TEPMOAWHAMUKAY)
3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBrenus. Pabora
B TIpymmax Tpd aHaJu3e
JOTIOJTHUTEIIBHBIX UCTOYH

[IpoBenenue skcnepuMeHTa:
U3MEPEHNE  OTHOCUTEIBbHOU
BJIQXKHOCTU BO31yXxa. OueHka

a0COTIOTHBIX "
OTHOCHUTEJIBHBIX

IOTPEUIHOCTEH  M3MEPEHUI
¢bu3nyecKux BEJIMYHH.
H3yuenue CBOWCTB
HaCBILICHHBIX 11apoB,
croco0oB U3MEpEeHUs
BJIQ)KHOCTH HaGmronenue

KHUIICHHUA TIpU TMMOHWKXCHHOM
JaBJICHHNU, HarpCBaHuA n
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IIJ1aBJICHUA

KPUCTAJUTMYECKOTO

BEIIIECTBA. OOnbsicHeHne
OPUHIMIIOB ~ JEHUCTBHA U
yCIOBUH 6e30macHoOro
UCIIOJIb30BaHUS B
HIOBCEHEBHOM KHU3HU
TUTPOMETpa,  ICUXPOMETpa,
KaJopuMeTpa. Nzyuenue
TEXHOJIOTHH MOJIy4EHUs

COBPEMEHHBIX MaTEpHUATIOB, B
TOM YHCJIE HAHOMATEPHAJIOB.
Pemenue pacu€rHsixX 3amay c
SBHO 3aJaHHON (U3MUICCKOM
MOJEIBI0 C HCIOJIb30BaHUEM
ypaBHEHUS TEIIOBOTO
OajaHca. Penrenne
KaueCTBCHHBIX 3a7a4 c
Onopoit Ha M3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
¢usznueckue  ABIEHUS  TIO
TEME

Pazpnea 3. JIEKTPOAMHAMHUKA.
Tema 3. 1. Coneprxanne ydyeOHOTO MaTepuraa. [IpoBenenune HsKcneprUMEHTA:
DNEeKTpOCTaTHKA. U3MEpPEHUE DJIEKTPOEMKOCTH

1. Dnextpuueckuid 3apsj. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa. 3akoH Kynona.

2. DOnekrpuueckoe nose. Hanpsok€HHOCTH modist. DnekTpudeckas EMKocTb. Konaencarop
CoennHeHus: KOHAEHCATOPOB

[IpakTnueckoe 3ansaTue: Penenne 3agaq Ha pacy€T 3JIEKTPOCTATUUECKUX BEIMYUH U 3aKOH
Kynona.

HpaKanecxoe 3aHsaTue: Penienue 3amay Ha pacqéT SHCKTqueCKOﬁ CMKOCTHU

KOHJICHCATOopa. Ouenka
a0COTIOTHBIX u
OTHOCHUTEJIBHBIX
MOTPEIIHOCTEN  U3MEpPEHUN
(buznyecknux BEJINYMH.
N3yuenue MPUHIUIIOB
JEUCTBUSA 3JIEKTPOCKOIIa,
3IEKTPOMETPA,
KOHJIEHCATOpA. N3yuenne
MPUHIUIIOB NENUCTBUAU
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yCIIOBUI 6e30macHoro
IPUMEHEHUS B MPaKTU4YECKON

KHU3HH, KOIIMPOBAJILHOTO
arapara, CTPYHHOTO
NpUHTEpA. PaccmoTpenue
(bu3mueckux OCHOBaHUI
IEKTPOCTATUYCCKOMN 3aIUThI
" 3a3eMJICHUS

anekTponpudopos. Pemenue
pacy€THBIX 3amad C SIBHO
3aJITaHHOU buznyeckoit
MOJIEJIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyII
3JIEKTPOCTATUKU.  PemeHue
KAueCTBEHHBIX  3ada4d  C
ONOpOM  HAa  H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEpPHOCTH U
(usmueckue SIBIICHUS
3JEKTPOCTATUKH.

PacnioznaBanue ¢usnyeckux
SIBJICHUH B y4eOHBIX OMBITaX
U OKPYXKAaWIIEH  KU3HMU:
3IEKTPHU3aLU TeN,
B3aUMOJICUCTBUE 3apsioB U
OOBsICHEHHE HUX Ha OCHOBE

3aKOHOB u bopmyn
anekTpoctatuku. OnucaHue
A3YYEHHBIX CBOWCTB

BEILIECTBA U BJIEKTPUUYECKUX
SIBJIEHUA C WCIIOJb30BAaHUEM

¢bu3nyeckux BEJIMYMH:
JIEKTPUIECKUI 3apsn,
HaIpsKEHHOCTh
JIEKTPUYECKOTO ITOJIS
OTEHLMAJI, pa3HOCThb
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MMOTEHIINAJIOB,

3IEKTPOEMKOCTb. Ananus
(u3MYeCKUX TPOIECCOB U
SIBIICHUII C HCIIOJb30BaHUEM
(hu3MUYeCKUX 3aKOHOB: 3aKOHA
COXpaHEHHUsI AIIEKTPHUUECKOTO

3apsga, 3akoHa  KyioHa.
Pabora B rpynmax npu
aHaJIM3e  JIOTIOJIHUTENBHBIX

UCTOYHUKOB HWH(OpPMAIUH H
IIOATOTOBKE COOOIIEHUA O

MPOSIBIICHUH 3aKOHOB
3JEKTPOCTATUKHU B
OKpYXXarolllel  JKU3HU U

IMPUMCHCHUHU NX B TCXHUKEC

Tema 3.2.
3aKOHEBI
IIOCTOSIHHOTO
TOKA.

Conep:xanue yueOHOTo MaTepHana.

1. ITocrosiHHBIN AnekTpudeckuil Tok. Cuia Toka, HanpsKEHHUE, IEKTPUIECKOE COPOTUBIICHNUE. 2
3akoH Oma 1l yyacTKa LEeTnH.

2. IlocnenoBaTenbHOE U TTApAILIEIBLHOE COSTUHEHNE TTPOBOIHUKOB. 2
OJIC ucrounnka Toka. 3akoH OMa JIJ1s IOJTHOH LIeHH.

3. TemnmoBoe AeHCTBUE SIEKTPUUECKOTO ToKa. 3akoH [koyns-Jlenna. Pa6oTa 1 MOIIIHOCTh 2
TOKa
JlabopaTtopHas pabota «/3ydeHne napajaeabHOr0 COSTUHEHHUS MPOBOTHUKOBY 2
JlabGopaTopHas padorta «/M3yueHue mociieJoBaTeIbHOr0 COSIMHECHHSI IIPOBOTHUKOB) 2
JlabopaTopHas pabota « M3mepenue DJIC 1 BHyTpEHHET0 CONPOTHBIICHHS] HICTOYHUKA TOKA 2
JlaboparopHasi paboTa « M3MepeHrne MOIHOCTH U PabOTHI JIEKTPUIECKOTO TOKA 2
JlabopartopHas padota «Onpenenenre yIeabHOro CONPOTUBIEHUS MaTepuaa, u3 KOTOPOro
W3TOTOBJICH MPOBOJIHUK.
[IpakTuueckoe 3ansitue: Pemenue 3a1ay Ha 3akoHbl OMa. 2
[IpakTnueckoe 3ansTue: Pemenune 3a1a4y Ha 3akoH Jxoyns - JIeHna. 2

[IpoBenenue skcnepuMeHTa:
U3y4eHue CMEIIIaHHOTO
COETMHEHUS PE3UCTOPOB;
m3mepenne JDJIC ucTOuHMKA
TOKAa W €ro BHYTPEHHErO

COTIPOTHBIICHUS;

HAOJIOJICHUE  DJICKTPOJIH3A.
Onenka  aOCONMIOTHBIX U
OTHOCHUTEITBHBIX

MOTPEIIHOCTEN  M3MEpEeHUi
(buznIecKknx BEJIMYMH.
OOmbsicHeHne MPUHIIUIIOB
JEUCTBHUS u YCJIOBUI
0e30MacHOro  MpPHUMEHEHUs
aMIepMerpa, BOJIbTMETPA,

peocrarta, UCTOYHUKOB TOKAa,

27




Tema 3. 3.
DneKTpuYecKuit
TOK B Pa3HBIX
cpenax.

Conepxkanne y4eOHOr0 MaTepuania.

1. IlonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJUMOCTD MOJIYTIPOBOIHUKOB.
p-n- nepexo. [loxynpoBoAHUKOBBIN AUOA. DIEKTPUUECKUNA TOK B METAJUIAX.

2.DJIEKTPUYECKHUI TOK B JKHIKOCTSX.
DIEeKTPUYECKUM TOK B razax. DJIEKTPUUYECKUM TOK B BAKYyMe.

[IpakTuueckoe 3ansTue: Pemenue 3aaad no temMe « IIEKTPOITIU3»

JIEKTPOHArpPEBATENbHBIX U
3JIEKTPOOCBETUTENBHBIX
npubopoB, TEpMOMETpa
COINPOTHUBIIEHUS, BAKyYyMHOI'O

IMoma,  TEPMUCTOPOB U
(hoTOpE3UCTOPOB,
HOJTYIPOBOTHHUKOBBIX
JIMOJIOB, TraJIbBAHUKH.

Pemenue pacu€rHsIxX 3amay c
SIBHO 3aJaHHON (U3NUICCKOM
MOJEIBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYII
TEMbI «ITocTossHHBIH
JIEKTPUYECKUI TOK».
PacnioznaBanue (Quanyeckux
SIBIICHUN B Y4YEOHBIX OTIBITAX
U OKpYXallled  KU3HU:
3JIEKTpUYECKas

MIPOBOJIUMOCTb, TEIJIOBOE,
CBETOBOE, XHUMHYECKOE,
MardHuTHOE JCHCTBUA TOKa.
AHanus AIIEKTPUYECKHUX
SIBIEHUH W TPOLIECCOB B
LENAX IIOCTOSHHOI'O TOKa C
HCIIOJIb30BAHUEM  3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTH

IIOCJIICA0OBATCIBHOI'O n
napamuiCibHOTO COCAMHCHUA
IIPOBOJHUKOB, 3aKOH

Jlxoynsa-Jlenna.  Onucanue
U3YYCHHBIX CBOWCTB BEIIECTB
U DJIEKTPUYECKHUX SIBICHUH C
UCTIONIb30BaHUEM

¢buznIecKknx BEJIMYMH:
QIIEKTPUYECKUHA 3apsiji, CcHiia
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TOKa, QJICKTPHUYICCKOC

HaMPSHKEHUPA3ZHOCTh
norennuanos, JJ[C, pabora
TOKa, MOIIIHOCTh TOKA.
Hcnonws3oBanue
MH(POPMaILIMOHHBIX
TEXHOJIOTHM IS IIOHCKa,
CTPYKTYPUPOBaHHUS,
MHTEPIPETALNU u

npeACTaBICHNsT UHPOPMALUU
IpU TOATOTOBKE COOOLICHUIA
0 TPUMEHEHHWH  3aKOHOB
TIOCTOSTHHOTO TOKa B TEXHHKE
¥ TEXHOJIOTUS

Tema 3. 4.
MarauTtHoe I110JI€.

Conepxanue yueOHOro Marepuaa.

1. B3aumopeiictBue TokoB. MaruutHoe nose. MHIyK1Mss MarHuTHOTO 1oJisl. MarHUTHBIN OTOK.

Cunia Ammiepa. Cuna Jlopenna .

HpOBe,Z[CHI/IC 9KCIICPUMCHTA!
U3Y4YCHUC MArHuTHOT'O IIOJIA

KaTyIIKU C TOKOM,;
3. SBnenue rnexkTpomarauTHOM UHAYKIUU. [IpaBuno Jlenna. Camonnaykuusa. MHIYKTUBHOCTG. HCCIIEI0BAHUE JEeHCTBUS
MOCTOSSHHOTO ~ MarHuTta Ha
MarHutHbl€ CBOMCTBA BEUIECTBA. JHEPIUsl MAarHUTHOTO TMOJIS TOKA. paMKy c TOKOM;
UCCIIEJOBaHHE SIBJICHUS
[IpakTnueckoe 3ansTue: Pemenune 3a1ay Ha pacyeT MarHUTHOM MHAYKIIMM U MATHUTHOTO MTOTOKA. 3JIEKTPOMarHUTHOM
WHIYKIUH. Onenka
[IpakTnueckoe 3ansTue: Pemenue 3a1ay Ha pacué€r cuibl AMrepa u cuisl JlopeHna. abCOFOTHBIX u
OTHOCHUTEJIBHBIX
MOTPENIHOCTEN  M3MEPEHUI
¢buznIecKux BEJIMYMH.
OO0wbsicHeHne MIPUHIIUIIOB
JNENUCTBUSA 51 YCIIOBUM
0e30MmacHOro  NpPUMEHEHUs
MOCTOSTHHBIX MarHuTOB,
3JIEKTPOMAarHuTOB,
JJIEKTPOJIBUraTels,
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YCKOPHUTENIEH 3JIE€MEHTapHBIX
YaCTHII, WHTYKIIMIOHHOM
neun. Pemenue pacu€rHbIX
3a;aq Ha MIPUMEHEHUE
dbopmyn Tembl «MarHuTHOE
noJe. DneKTpoMarHuTHas
WUHIYKIUS. Pemenne
KaueCTBECHHBIX 3a7a4 c
Onopoit Ha M3YUYEHHBIE
3aKOHBI, 3aKOHOMEpPHOCTH H
(u3MUYeCKUEesBICHUS  TEMBI

«MaraurHoe rojJe.
DNeKTpoOMarHuTHas

VHTY KIS, Ornpenenenne
HaIpaBJIeHUs BEKTOpa

WHIYKIIUA MArHUTHOTO TIOJISt
MIPOBOJIHUKA C TOKOM, CHJIbI
Awmnepa u cunbl Jlopenna.
PacnioznaBanue (Qpuanyeckux
SIBIICHUN B Y4YEOHBIX OTBITAX
U OKpYXallled  KU3HU:
B3aUMOJCHCTBHEC MAarHUTOB,

3J€KTPOMArHUTHAA
WHIYKLHS, nelicTBHE
MardMTHOTO TOJISt Ha

MPOBOAHUK C TOKOM H
JOBIKYIIMKCS 3apsan. AHaiu3
3JIEKTPOMATHUTHBIX SIBJICHUN
C MCHOJB30BaHMEM 3aKOHA
3JIEKTPOMATrHUTHOMN

VHIYKLWH. Omnuncanue
V3YUYCHHBIX CBOMCTB BEIIECTB
n 3J€KTPOMArHUTHBIX
SIBJIGHUM C WCHOJb30BaHUEM
(bHU3UIECKUX BEJINYMH:
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UHIIYKIMsST MAarHUTHOTO TIOJIS,
cuna Awmrepa, cuna Jlopenna,
WUHIYKTHBHOCTh  KAaTYIIKH,
OHECPIUs OSJICKTPHUYCCKOIO U
MarHUTHOTO IMOJICH

Pa3znea 4. DJIEKTPOMATHUTHbIE KO0JIEOAHUS U BOJIHbBI._
Tema 4.1. Conepxanne y4eOHOT0 MaTepHana. HccnenoBanme mapaMeTpoB
DJIEKTPOMarHuTH KOJIeOATeIbHOW CHUCTEMBI —

ple KoneOaHus.

1. KonebarenbHplii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KosleOaHus. BeIHYKIeHHBIE
3JIEKTPOMArHUTHBIE KosieOanus. [lepeMeHHbBIN AIEKTPUIECKUHN TOK.

2. AxtuBHOE comnpoTuBiieHue. JleiicTByolIee 3HaUYeHNEe CUIIbl TOKa U HarpsikeHust. Konjaencarop
Y KaTylIKa B LIETIH IEPEMEHHOI0 TOKA. DJIEKTPUYECKHUI PE30HAHC B LIENH IEPEMEHHOI0 TOKa

3. Tpanchopmarop. I[IpousBojacTBO, Mepeaaya u moTpedIieHHE IEKTPOIHEprun. [ eHeparop
HE3aTyXarIuX KoJIeOaHnH.

HpaKTI/I‘-IeCKOG 3aHsaTue: Penienue 3amay Ha pacqéT AKTUBHOI'O, UHAYKTUBHOIO, €MKOCTHOTO
COIIPOTUBJICHUA

nepuoa, YacTOTHI,
aAMILIUTY 1B u ¢bazbl
koneOaunii. MccnegoBanue
MEPEMEHHOTO TOKA B IIENHU U3
MOCIEI0BATEILHO

COEIMHEHHBIX KOHJICHCATOPA,
KaTyIIKU n pe3ucropa.
OneHka  aOCONIOTHBIX U

OTHOCHUTEJIBHBIX
MOTPENIHOCTEN  M3MEPEHUI
¢buznyecKux BEJIMYHH.
OOwbsicHeHne MIPUHIIUIIOB
JEUCTBUSA 51 YCIIOBUM
0e30MmacHOro  NpPUMEHEHUs
JIIEKTPUYECKOTO 3BOHKA,
reHeparopa IIEPEMEHHOTO
TOKa, JIMHUH
anekTporiepenad.  PemeHue
pacu€THBIX 3a1a4 c

SBHO3aJaHHOW  (PU3UYIECKOI
MOJIENIBIO C HCITOJIb30BAHHEM

OCHOBHBIX 3aKOHOB 51
dhopmy, OIHMCHIBAIOIINX
JIEKTPOMArHUTHBIC
KoJIeOaHUs. Omnucanue
AIEKTPOMArHUTHBIX
KOJIeOaHHi C
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UCIIOJIb30BaHUEM
(bu3mueckux BEJINYMH:
TIepUO.T u 9yacrora
KOoJeOaHuii, aMIuuTyaa |
(daza xonebanuii, 3apsg u
CHJIa TOKa B TApMOHHUYECKHUX
AJIEKTPOMArHUTHBIX

KOJIEOaHUSIX. Pemenue
Ka4eCTBEHHBIX  3aJa4  C
OMOpOM  HAa  H3Y4YEHHBIE

3aKOHBI,  3aKOHOMEPHOCTH,
OITUCBHIBAIOIIAE
JIEKTPOMArHUTHBIC
KoeOaHus. Pabora B
rpymnmnax Mpu TUIAHUPOBAHHH,
HpOBC}IeHI/II/I nu
UHTEPIIPETALUU PE3yIbTATOB
OIIBITOB, u aHaJIN3e
JIOITOJTHUTEIBHBIX

UCTOYHUKOB MH(POpPMAIUH 10
TEME

Tema 4.2.
DNEeKTpOMarHuTH
bIC BOJIHBI.
CaertoBbIe
BOJTHBI.

Conepxanue yueOHOro Marepuaa.

1.21eKTpOMarHuTHOE MOJIE U AJNEKTPOMATrHUTHBIE BOJIHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH.
N3o6petenue panuo [lomoseiM. [Ipuntiumnel paguocssiszu. TeneBunenue.

2.CBeT Kak dJIeKTpoMarHuTHas BojiHa. aTepdepernus u audpaxius cBeta. {ucnepcus ceera.

[Ikana 3/mM BonH. Pa3znudnble BUIBI 3IEKTPOMArHUTHBIX M3JIy4YEHHUH, UX CBOMCTBA.

4. 3akoHBI OTpaXXEHUsI U NPEJIOMIIEHUs cBeTa. [[o1HOe BHyTpEHHEE OTpaKEHUS

5. Jlunzel. Ontuyeckue nmpubopsl. [locTpoenne n300pakeHus B INH3aX.

[IpakTuaeckoe 3ansaTue: Pemenne 3amaq Ha GOpMyITy TOHKOH JIMH3BI

N3yuyenne oOpazoBaHus u
pacrpocTpaHeHUs

MOTIEPEYHBIX U TPOJIOJIBHBIX
BOJIH. Haomronenue
OTPXKCHUAU TPEIOMIICHUS,
nHTepdepeHun u
TUGPAKIME  MEXaHUYECKUX
BOJH. HaOmronenue cBsA3U
TPOMKOCTH 3BYKa U BBICOTHI
TOHA € AaMIUIATYAOH H

YacTOTOM KoJIeOaHMiA,
3BYKOBOT'O pe30oHaHca.
HccnegoBanue CBOICTB
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ANIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe,  MpEeIOMIICHHE,
nonsgpuzauus, — Auppakus,
uHTepepeHnus. M3ydeHue

yCIOBUH U3ITy4EHUs
3JIEKTPOMAarHUTHBIX BOJTH,
B3aUMHOMN OpHUEHTAIUH

BektopoB E, B, v B
3J€KTPOMArHUTHOM  BOJIHE.
N3yuenne [IPUMEHEHUS
3JE€KTPOMATrHUTHBIX BOJIH B
TEXHUKE " OBITY.
OObsicHeHne MPUHIUIIOB
IEUCTBUS " YCIOBUM
6e30MmacHOro MIPUMEHEHUS
MY3bIKaJIbHBIX

UHCTPYMEHTOB,
YIBTPa3ByKOBOM
JMAarHOCTUKM B TEXHHUKE U
MeIUIHE, panapa,
paxuonpuEéMHUKA,
TEJIEBU30DA, aQHTEHHBI,
TenedoHa, CBY-neun.

Pemienne  pacy€tHBIX M
KayeCTBEHHBIX  3agad ¢
OMOpOM  HAa  H3Y4YEHHBIE

3aKOHa pacmpocTpaHeHue
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbp3oBaHue
MH(POPMaILIMOHHBIX
TEXHOJIOTUM  JJIg  IIOMCKa,
CTPYKTYPUPOBaHHUS,
MHTEPHPETALNH H

npeACTaBICHNsT UHPOPMALUU
IpU TOATOTOBKE COOOLICHUI
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00 HUCIIOJIB30BaHHUH
OJICKTPOMArouTHBIX BOJIH B

TEXHUKE. VYyacTue B
JUCKYCCUU 00
AIIEKTPOMArHUTHOM

3arpsA3HEHUM  OKpY Karollen
cpeasl. PaGora B rpynmax
npu IJIJAHUPOBAHMH,
IIPOBECHUU u
MHTEPIPETALUA PE3yJIbTaTOB
OIIBITOB U aHaJIN3e
JOTIOJTHUTENBHBIX

UCTOYHUKOB MH(OPMALUH 110
temel3yuenne SIBJICHUS
IIOJIHOTO BHYTPEHHETO
OTPa)KEHUs, €r0 NMPUMEHEHUS
B cBeroBoje. M3yueHwue
MoJenen MHKPOCKOIIA,
TEJIECKOIA. [Tosryuenune
CIIEKTpa C MOMOUIBIO IIPU3MBI
U IUQPaKIMOHHON PEIIETKH.

Hsmepenune IoKa3arels
MIPEJIOMJIEHUS CTEKJIA.
Uccnenopanme CBOICTB
U300pakKeHUIIB JIMH3aX.
OO0wbsicHeHne MPUHIIUIIOB
NEeNCTBUS " YCIOBUU

0e30MmacHOro  NpPUMEHEHUs
OYKOB, Jymbl, (hoTOAMIapara,
NPOCKIIMOHHOTO  armapara,

MHUKPOCKOIIA, TEJIECKOIIa,
BOJIOKOHHOM OITHKH,
TUGPAKIIMOHHON — pemIéTKH,
MOJIAPONIA. Pemenue

paC‘léTHLIX 3agady C BHO
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3aJITaHHOU buznyeckoit
MOJEIbI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMyII
reOMETPUYECKOI OIITHKH.
[loctpoenne u  onucaHue
M300paKEeHMsI, CO3/1aBaeMOTO
IUIOCKUM  3€pKajioM, TOHKOM

JIMH30M. Paccmotrpenue
IIPEJENIOB IIPUMEHUMOCTH
reOMETPUYECKOM OIITHKH.

PacnioznaBanue (Quanyeckux
SIBJIEHUU B OIILITaX u

OKpy’Karoien AKU3HU:
IIPSMOJIMHEWHOE
pacIpocTpaHeHue CBeETa,

OTpaXeHHEe,  IPEJOMJICHHE,
uHTephepeHus, audpakuus
U TOJISIpU3aIus CBeETa,
aucriepcusi cBeta. M3ydeHue
YCIIOBHIA HaOIIOeHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHIINOHHOM
KapTUHEOT JABYX CHUH(a3HBIX
KOTE€PEHTHBIX ~ MCTOYHHUKOB.
VYcnosue HaOIrI01eHUS
TJIABHBIX MaKCHMYMOB TIpH
naJieHuH
MOHOXPOMATHYECKOTO CBETa
Ha TU(PPaKLIUOHHYIO
pElETKY. AHnanus
ONTUYECKUX  SBICHUA  C
UCTIOJIb30BaHUEM  3aKOHOB:
3aKOH PSMOJIMHEHHOTO
pacIpocTpaHeHus CBeTa,
3aKOHBl OTP@)XEHUsSl CBETA,
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3aKOHBI HPCIIOMIJICHHSA CBCTA.

Onucanue ONTUYECKUX
SBJICHUI C HCIOJIb30BAaHHEM
¢bu3znIecKknx BEJIMYMH:

(doKycHOE  paccTosHHUE U
ONTHUYECKasi CHJIA JIMH3bI

Paznea S. CTtpoeHue aToMa M KBaHTOBas (pu3NKa.

Tema 5. 1. Conepxxanne y4eO0HOro MaTepuana.

CBeToBBIC 1. T'umote3a [Tnanka o kBanTax. ®otoH. DoTorddeKT. Ha6monenue ¢dotorddekra
KBaHTBI. Ha YCTaHOBKE C IIMHKOBOMU

2. Omsit Pezepdopna. Ctpoenue aroma. [lnanerapuas monens u Mmoaens bopa.
bopa. [Tornomenne n ucnyckaHue cBeTa aTOMaMu.

[Toctynatet

mwiactuor.  HccnenoBanue

3aKOHOB BHEIIHETO
dotorddekra. OOBsICHEHUE
OCHOBHBIX MPUHIIUIIOB
JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, TaKUX KakK:
¢doTo31eMeHT, (POTOATUHK,
COJIHEUHAs Oarapes,

CBETOAMOJ; M YCIOBUM UX
0e30macHOTO TPUMEHEHHUs B
[IPaKTUYECKON JKU3HU.
Pemenue pacu€TtHbIX 3a1ay
SIBHO 3aJaHHON (U3UYECKOM
MOJIETIbI0 C HCIOJIb30BAHHUEM
OCHOBHBIX 3aKOHOB U (hopMyJT
KBaHTOBOM ONTHKH. Pemienue
KaueCTBEHHbIX  3a7ad ¢
onopou Ha W3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKHU.
Pacno3naBanme (uznyeckux
SBJIEHUN B y4eOHBIX OMbBITaX:
¢dorosnexTpuueckuil 3¢ ek,
CBETOBOE JlaBJICHHUE.
Ornucanue M3YUYEHHBIX
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KBAaHTOBBIX SIBJICHUM u

IIPOLIECCOB C
UCIIONIb30BaHUEM
¢bu3znIecKknx BEJIMYMH:

CKOPOCTB 3JIEKTPOMAarHUTHBIX
BOJIH, JUINHA BOJIHBI u
9acTOTa CBETa, OJHEPrus M
UMIyJbsc GOTOHA

Tema 5. 2.
duzuka
aTOMHOTO sifipa

CoznepxxaHue yueOHOro MaTepuana.

1 OTKphITHE PAIMOAKTUBHOCTU. O-, 3-, Y- U3ITYUCHHUS.
3aKoH paJiMOaKTUBHOIO pacnaja.

2. DHeprus cBa3u. Jlenenue anep ypasa.
IlenHas sanepHas peakuus. SnepHbiil peakTop. TepMosaepHbIe peaKkiuu.
buosiornyeckoe 1eicTBUE paIuOAKTUBHBIX W3JTYUEHHU.

IIpakTueckoe 3aHsTHe: PemeHue 3a1a4 Ha COCTABIICHUE AIEPHBIX PEaKLUM.

H3yueHne  HKCIIEpUMEHTOB,
JIOKa3bIBAIOIINX  CJIIOKHOCTh
CTPOCHMsSI aTOMHOTO  AIpa.

Hccnenoanue TPEKOB
YaCTHI] (mmo TOTOBBIM
tdoTorpadusm). N3yuenue

AACPHBIX CHIJI, AACPHBIX
peaKuHﬁ CHUHTC3a WU pacmajia,

TEPMOSIZICPHOTO CUHTE3a.
N3yuenue HYKJIOHHOU
moznemu siapa IeizenOepra-
WBanenxo. OObsicHeHHE
YCTPOMCTBA M TNPUMEHEHUS
JI03UMETpA, Kamepbl
Bunncona, SIAEPHOTO

peakTopa, aTOMHOW OOMOBI.
Pemenue 3amau ¢ onopoil Ha
MOJTyuYeHHbIC 3HAHUS, B T.4. O
3apsae W MacCOBOM HYHCIIE
snpa. Pacnio3naBanue
bu3uvecKkux  SBJICHUN B
y4eOHBIX  OMbITAX U B

OKpY’KaroIen JKA3HU:
€CTECTBEHHAs u
HNCKYCCTBCHHAasA

paI[I/IoaKTI/IBHOCTB.OHI/IcaHI/IG
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KBAaHTOBBIX SIBJICHUM u

IIPOLIECCOB C
UCIIONIb30BaHUEM

¢bu3znIecKknx BEJIMYMH:
HIepHOJ nojypacrnaja,

SHEPTUsi  CBSI3UM  ATOMHBIX
snep, nedeKkT Macchl spa.
Ananus MIPOIIECCOB u
SIBJICHUI C HUCHOJIb30BAaHUEM
3aKOHOB U TIOCTYJIATOB: 3aKOH
COXpaHEHUsl AIIEKTPUUECKOTO
3apsna, 3aKOH COXPAaHCHHS
MacCOBOT'O UMCIA, TOCTYJIATHI
bopa, 3ak0H pagHOaKTUBHOTO
pacmana. Yyactue B paboTte
KpYyTJI0TO CTOJIa
«DyHIaMeHTalbHbIE

B3aUMOJICUCTBUA. EAMHCTBO
(bu3nuecKOKapTUHBI MHPaY.

Hcnonn3oBanne
UHGOPMAIIMOHHBIX
TEXHOJIOTUM I  TIOWCKa,
CTPYKTYPUPOBaHMUS,
WHTEPIPETALNT u

npeCTaBICHUsT UHPOPMALIUU
IpU TOATOTOBKE COOOIICHUI
O TPUMCHECHUU  3aKOHOB

KBaHTOBOM bu3uKu B
TEXHHKE W  TEXHOJIOTHSX,
9KOJIOTMYECKUX acrieKTax

SIIEPHON YHEPTeTUKH

6. DIIEeMEHTHI
aCTPOHOMUU U
acTpopU3UKH

Conepxkanne y4eOHOr0 Marepuana.
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Dransl pa3BUTUs acTpoHoMuu. Bup 3Bé3mH0r0 HeOa. Co3Be3nus, ipkue 3BE3/IbI, TUTAHETHI, UX
Buaumoe naermxenue. ConHeunas cucrema. CoiHie. 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

Mueunstiii [TyTs — nama ['anaktuka. Beenennas. 3akon Xa66ma. Teopus MeraranakTuka.
Hepeménnsie npo6ieMbl aCTpOHOMUHT

IToaroroska cooOreHuit 00
JTanax pa3BUTHUS
ACTPOHOMHUH, O MIPUKIIATHOM
¥ MHUPOBO33PEHYECKOM
3HaYEHUHN ACTPOHOMHUH, O
METO/IaX MOJTyUYEHUS
HAYYHBIX aCTPOHOMUYECKUX
3HaHWH, OTKPBITUAX B
COBPEMEHHOM aCTPOHOMHHU.
N3yueHne coBpeMEHHBIX
MPEICTaBICHUN O
MIPOUCXOXKICHUH U SBOJIOLIUN
Connua u 38€31. M3yuenue
THIIOB TaJIAKTHK,
pasuoTaIakTUK U KBa3apoB.
N3ydenue nBrxeHus
HeOECHBIX TeJI, DBOJIIOLIMHU
3BE311 1 BecenenHoid,
MIPOIECCOB, MTPOUCXOISIINX B
3BE37aX, B 3BE3THBIX
CHCTEMAX, B
MEKTaJaKTHYECKON Ccpefie,
MacCIITaOHON CTPYKTYpPHI
Bcenennoii. O0bsacHeHHE
paciupenus BeenenHoi Ha
OCHOBE 3aKoHa Xa00u1a.
[ToaroroBka k 00CYXAEHUIO
HEpPELIEHHBIX NMPOo0IeM
actpoHomuu. [IpoBenenue
HaO0JII0 IEHU I
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEICIICHHSI TIOJTOKESHUS
HeOEeCHBIX 00BEKTOB Ha
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KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo
MONYIIAPHSI U IPKUE 3BE3/BI.
[IpoBenenue HabmOACHMI B
Teneckor JIyHsl, TIaHeT,
Mnineusnoro IIytn. Yyactue B
JTUCKYCCHU O HEPEIICHHBIX
po0JIeMax aCTPOHOMHH

BCEIro

158
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4. YCJIOBUS PEAJIM3ALIAU ITPOT'PAMMBI ITPE/IMETA
3.1. TpedoBanusi K MHHMMAJIBbHOMY  MATEPHAJbHO-TEXHHUYECCKOMY
o0ecrne4yeHn 1o

Peanuzanus mporpaMMbl ipeiMeTa TpedyeT Hanuuus ydeOHoro kabuHera pu3nKH.
— OGopynoBaHue yueOHOTO KaOMHETa (PU3HUKU:
— TI0CaJI0YHBIC MECTA 110 KOJIMYECTBY 00yJarOIINXCSI
— pabouee MEeCTO MpernoaBaTels
— KOMIUIEKTHI TIAKaTOB
- nabopartopHasi MeOelb C MOJBEACHHBIM JIEKTPOITUTAHUEM;
— JIEMOHCTPAIMOHHOE U JJa0opaToOpHOE 000PYI0BAHUE;
— METOJIMYECKHE YKa3aHHs sl TaOOPaTOPHBIX paboT CTYACHTOB;
— KOMIUJIEKTHI Pa3aTOYHBIX MaTEPHAIIOB
— CIpaBOYHAsI TUTEPATYpa;
TexHu4yeckue cpeacTBa OOyUCHHS:
— KOMITBIOTED
— MeJIia IPOeKTOp
— WHTEPaKTUBHOE MOCOOUE MO AUCIMUILINHE

4.2. YueOHO-MeTOANYeCKOe U MHPOPMALIHOHHOE o0ecriedyeHue Y4eOHOro
npeaMera

IlepeyeHb OCHOBHOI M JIOTIOJTHUTEILHON Y4e0OHOM JIUTEPATYPHI, HEOOXOAUMOH [IUIA
OCBOEHMA NpeIMeTa

OCHOBHbBIE HCTOYHUKHU:

®u3uka. 10 kaacc: yueb. s obmeodpazonat. Opranuzainmii: 6a30BbIid U
yray6in. Yposuu / I'.Sl.Mskumes, b.b. byxosues B.M.Uapyrun; mox pex.
H.A.IlapdentbeBoii .-7-¢ uza.nepepad.-M. :Ilpocesmienune, 2020.-432c¢.:(4)1. Uin.
—(Knaccuueckuit kypc). - ISBN 978-5-09-074278-8.

®u3uka. 11 kaacc: yued. s o0meodpazoBar. Opranuzanuii: 0a30BbIi U
yray6a. Yposuu / I'.SI.Mskuies, b.b. byxosues B.M.Hapyrun; noa pex.
H.A.ITapdentbeBoii .-7-¢ uzn.nepepad.-M. :Ilpocesimienue, 2019.-432¢.:(4)n. Un.
—(Knaccuueckuii kypc). - ISBN 978-5-09-071607-9.

43 Ilepeyenb WHGPOPMAIMOHHBLIX  TEXHOJOIMi, HCHOJbL3YyeMbIX  IPH
oCyLIeCTBJIEHHSI 00Pa30BaTeIbHOIO NpoLecca Mo JUCHUILIMHE, BKJII0Yasl NepeyeHb
MPOrpaMMHOI0 odecrevyeHusi 1 HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM
JIunienzuonnoe nporpamMmmuoe obecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Equnas xomnekmus mudpoBbix 00pa3oBaTEIbHBIX
pPECYpPCOB).

http://www.iprbookshop.ru/ DnexTpoHHO-OHOIMOTEYHAS cCHCTEMA.
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1. http://www.fizzika.ru/
2. http://www.physics-regelman.com

4.4. OcoO0eHHOCTH peaju3alUM MpeaMeTa JUisl O0yYarIIMXCHd M3 4YUCIa
WHBAJIMAOB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbS

[Ipy o0OyyeHMHM 7MLl C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBBS,
MpeyCcMaTpUBAETCS UHIUBUAYAIbHBIN IpaduK 0OyUEHUSI.

NHBanmuapl W JuI@ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH  37I0POBbS
oOecrieyeHbl MEYaTHbIMM W DJIEKTPOHHBIMH 00pa30BaTENbHBIMU pecypcamMu B
dbopmax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 3I0POBbSI.

Jns ocyuiecTBiIEHHs] TMPOUEAYp TEKYILIEr0o KOHTPOJS YCHEBAEMOCTH U
IPOMEXYTOUHOM aTTecTaluu OOy4aroluxcs, CO37JaroTcsl (POHABI OLEHOYHBIX
CPEACTB, AaJaNTHUPOBAHHBIE [UIi MHBAJUAOB M JHUI C OTPAHUYCHHBIMU
BO3MOKHOCTSIMM ~ 3J0POBbSl W IO3BOJISIOIIME OLICHUTh JIOCTHOKEHUE HMHU
3allJIJaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMe pPeE3yJIbTaTOB
oOy4eHHs] MU YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHUMWM, 3asBIICHHBIX B
o0Opa3oBaTeIbHON MporpaMMme.
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS INIPEJIMETA

Kontpons u omeHka pe3yJbTaTOB OCBOEHUS NPEIMETa OCYLIECTBISETCS
npernojaBareyieM B IMPOIecce MPOBEJAEHUS KOHTPOJIBHBIX U MPOBEPOUHBIX PadoT,
TECTUPOBAHMS, JIAOOPATOPHBIX palbOT, a TaKkKe BBHINOJHEHUS OOYyYarOIIMMUCS
WHAVBUIYAJTBHBIX 33/IaHUM, UCCIEOBaHM, MMOArOTOBKE pedepaTos.

Pe3yabTatbl 00yueHus
(ocBOEHHbBbIE YMEHUS, YCBOCHHbIE 3HAHUA)

DopMbI U METObI
KOHTPOJIAI U OLIEHKH
pe3yJabTaToB
00y4eHust

* TUYHOCMHBIX
1) rpaxaaHckoro BOCIMTAHUA: CHOPMHUPOBAHHOCTH
IPXKJIAHCKON MO3UIIUM 00YYaroIIerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA; MPUHITHE
TPAUIIMOHHBIX OOIIEUEIOBEUECKUX T'YMAHUCTUUECKUX U
NEMOKPAaTHYECKUX  LEHHOCTEW; TOTOBHOCTb  BECTHU
COBMECTHYIO J€ATEIIbHOCTh B HMHTEpECaxX TIPaKJaHCKOTO
oOmiecTBa,  y4acTBOBaTh B CamMOyIpaBJICHUU B
o0Opa3oBaTeIbHOM OpraHu3alluy; YMEHHE
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTyTaMU B
COOTBETCTBHM C WX (YHKIUSIMH W Ha3HAYCHUECM;
FOTOBHOCTb K  TYMAaHUTapHOM ¥  BOJOHTEPCKOM
NEATENBbHOCTH;

2) MaTpMOTHYECKOT0 BOCMHMTAHUA: CHOPMUPOBAHHOCTH
POCCHICKON TPAXKIAHCKOW WIAECHTHUYHOCTH, MAaTPUOTHU3MA;
[IECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM,
JOCTHKEHUSAM POCCUHCKMX YUEHBIX B 00jlacTu (U3UKH U
TEXHUKE; 3) AYXOBHO-HPABCTBEHHOI0 BOCIMTAHUA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUA,
TUYECKOTO  TIOBEACHHS;  CIMOCOOHOCTh  OIICHHBATh
CUTyalldl0 W TPUHHMATh OCO3HAHHBIE  PEHICHUS,
OPUEHTHUPYSCh Ha MOpPaJbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM 4YHCIIE B JACATEIBHOCTH YYEHOTO;
OCO3HAHUWE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYHUBOTO
Oymymiero;

4) 3CTETHYeCKOr0 BOCIUTAHUA: ICTETHUYECKOE
OTHOIIEHHE K MHPY, BKIIOYAsd OSCTETUKY HAy4dyHOIO
TBOPUYECTBA, MPUCYILETO buznyeckon HayKe;
OdenepanbHass paboudass mporpamma | Puswmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21
5) TpymoBOro BOCIHMTAHHUA: HWHTEPEC K Pa3IUYHBIM
chepam mpodecCHOHAIBHON ACATEILHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PU3UKOW W TEXHUKOH, YMEHHE COBEPIIAThH
OCO3HAaHHBIM  BBIOOp  Oyaymedt  mpodeccun U
peanu3oBbIBaTh  COOCTBEHHBIE  KU3HEHHBIE  ILJIAHBL;
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TOTOBHOCTh M  CHOCOOHOCTH K  OOpa3oBaHUIO U
caMo00pa30oBaHUI0 B 00dacT (PU3UKH Ha MPOTSHKEHHUH
BCEM KM3HH; 6) HIKOJOrMYEeCKOro BOCIHHMTAHUA:
c(hopMUPOBAHHOCTH HKOJIOTUYECKOM KYJBTYPBHI,
OCO3HAHHME TJIOOATBHOIO  XapakTepa HKOJIOTHYECKUX
npo0OJsieM; TIaHUPOBAHME M OCYILIECTBICHUE IEHCTBUU B
OKpY)KAlOIIElW Cpele Ha OCHOBE 3HAHUS  LEJEU
YCTOWYHMBOIO pa3BUTHs  4eloBeyecTBa; PacmmpeHue
OMbITA ACSATEILHOCTU 3KOJIOTHYECKOW HAMIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PHU3HUKeE;

7) HEHHOCTU HAYYHOI'0 MO3HAHMSA: CHOPMHUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BuUTUs (U3NYECKOM HAYKH; OCO3HAHUE
IIEHHOCTH HAy4YHOW JIESITEIBHOCTH, TOTOBHOCTh B
nporiecce u3yyeHus: PU3NK OCYIIECTBIISITh MPOCKTHYIO U
UCCJIEOBATEILCKYIO JEATEIbHOCTh UHAMBUIYAIHHO W B
rpyIiIe

* MemanpeomMemHuuix:

ba3oBble JJoruueckue 1eMcTBUS:

CaMOCTOATETHLHO (HOPMYJIUPOBATh W AKTyaJIM3UPOBATH
mpo0seMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMPEICIATh
e JeATEIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTHIKEHHS, BBISIBIISITD 3aKOHOMEPHOCTH u
MPOTUBOPEYHMS B pacCMAaTPUBAEMBIX  (PH3UYCCKUX
SIBJICHUSIX; pa3palaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C
y4éTOM  aHaJiM3a  HUMCIOIIUXCA  MaTepHAIbHBIX U
HEMaTepUAJIbHBIX PECYpCOB; BHOCHUTh KOPPEKTHUBBI B
NESATEeITLHOCTh, OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB
IIeJIIM, OIICHWUBATh PHUCKH IIOCICACTBUN JICSATCIHHOCTH;
KOOPAMHUPOBATh MW BBIIOIHATH PadOTy B  YCIOBHAX
peabHOTO,  BUPTYaJbHOTO W  KOMOMHHPOBAHHOTO
B3aMMOJICUCTBUS; Pa3BUBaTh KPEATUBHOE MBINUICHUE TIPU
PEIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBbIe ncciienoBaTeIbCKHeE AeiiCTBUA:

BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIFOYCBBIMHU
MOHATUSAMU W METOJaMH (PU3NYECKOW HAYyKH; BIAJCTh
HaBBIKAMH  YYCOHO-UCCIICIOBATEILCKOW W MPOCKTHOM
NEATeTLHOCTY B 007acTH  (PU3HMKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOATENIbHOMY TOUCKy DenepanbHas
pabouast mporpamma | @usuka. 10-11 kmaccel (6a30BbIi
ypOBeHb) 22 METOJOB peEIICHUS 3adad (PU3UIECKOTO
COoJep)KaHMs, TPUMEHCHHIO  Pa3IMYHBIX  METOJOB
MO3HAHUS;, BIQICTh BUJAMU JIEATEILHOCTH IO TIOTYyYCHHUIO
HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINHU, TPEOOPA30BAHUI0 U
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MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTyalUsiX, B TOM
Yuclie TPU CO3JaHUM YYEeOHBIX MPOEKTOB B 00JacTH
(U3KUKY; BBISBIATh NPUYUHHO-CIEIACTBEHHBIE CBSI3U U
aKTyalM3upoBaTh 3ajlayy, BbIIBUTaThb TUIOTE3Y €&
pellIeHUsl, HAXOAWThb AapPryMEHThl [UIsl JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/aBaTh NapaMmeTpbl U KPUTEPHUU
pELICHMS; aHAIIM3UPOBATH IOJIYYEHHBIE B XOJAE pPELICHUS
3alayd  pe3yNbTarTbl, KPUTUYECKH OLIEHHBAaThb  UX
JOCTOBEPHOCTh, IPOTHO3MPOBAaTh U3MEHEHHE B HOBBIX
YCIIOBUSIX; CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE
3a/layd B 00pa30BaTENIbHOM JEATEIbHOCTH, B TOM YHCIIE
npyu H3ydyeHUHW (U3UKK; JaBaTh OLIEHKY HOBBIM
CUTYyallMsIM, OLIEHHBAThb NPUOOPETEHHBIA OIBIT; YMETh
MEPEHOCUTh 3HAHUS MO (U3HMKE B MPAKTUUYECKYIO 001acTh
KU3ZHEJIEATEIbHOCTH; YMEThb HWHTErPUPOBATh 3HAHUS W3
pa3HbIX NPEIMETHBIX 00JacTEel; BBIJBUraTh HOBBIE WJIEH,
npeuIaraTb OpUrHHAIbHBIE MTOIXO0/Ibl U PELIEHUS; CTABUTH
npoOseMbl U 3a/ayd, JOMYCKAloIIUe aJbTepHATUBHBIC
pEILICHMSL.

Pabora c ungopmanmeii:

BJIQJIeTh ~ HaBBIKAMU  TOJY4YEHHUS  HHPOpPMAIUH
¢bu3nyecKoro cojepkaHusl U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATEJIbHO  OCYILIECTBISATH  IMOWUCK,  aAHAJM3,
CUCTEMATU3ALMI0 W  HUHTEpHpeTanuo  uHpOpManuu
pa3nuYHBIX BHJIOB M (OPM NPE/ICTABICHUS; OLICHUBATh
JOCTOBEPHOCTh HMH(pOPMALIMM; HCIOIb30BaTh CPEACTBA
MH()OPMAITMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUN B

PEIICHUA KOTHHUTHUBHBIX, KOMMYHHKAaTUBHBIX u
OpraHMU3allMOHHBLIX 3aJda4 C CO6JIIOI[€HI/ICM TpG6OB8.HPII>i
9ProHOMHUKH, TCXHHUKHU 6630HaCHOCTH, THMT'CHEI,

pecypcocoepexeHusi, MPaBOBbIX U ATUYECKUX HOPM, HOPM
nHpopMaMoHHOW 0€30MacHOCTH; CO3/1aBaTh TEKCTHI
(Gu3HYeCcKOro CONEpKaHWs B Pa3IUYHBIX (QopMarax c
y4€TOM Ha3HauYeHWs WH(OPMAIUU U LIEJIEBON ayUTOPUH,
BEIOWpass ONTUMaJIbHYI0 (OpMYy TPEACTABICHHUS U
BU3yaIN3alNU.

KoMMyHuKaTHBHBIE YHHBepcajibHble YyueOHbIE
JAeHCTBHUSA: OCYILIECTBIATh OOLIEHUE HAa YpOKaX (PU3UKU U
BO BHEYPOYHOM NeATEeIIbHOCTH; pacro3HaBaTth
NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTYallMd M CMsAr4aTh
KOH(MIUKTHI; Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHS C UCMOJb30BAaHUEM S3bIKOBBIX CPE/ICTB; IOHUMATh
U HUCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHAHOM U
WHIUBUyaIbHON pa0bOThI; BHIOUPATh TEMATUKY M METOJIbI
COBMECTHBIX JEHCTBUU C YYETOM OOIIMX HHTEPECOB, W
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BO3MOKHOCTEH Ka)0r0 WICHA KOJIJICKTUBA,

IIPUHAMATh eI COBMECTHOM NEeATEIbHOCTH,
OpPraHu30BBIBaTh U KOOPAUHUPOBATH JACHCTBUSA IO €€
JOCTVIKECHUIO: COCTABJIATH IIAH JACHUCTBUN, PACIPENCIATh
poau ¢ y4é€TOM MHEHUH YYacTHHMKOB, 0OCYXJIaTh
pe3yJibTaThl COBMECTHOM pabOThl; OLEHUBATh KaueCTBO
CBOETO BKJIAJIa U KaXJI0r0 yYaCTHHKA KOMaH/bl B OOIINM
pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSM; MpeiaraTh
HOBBIE NPOEKTHI, OLICHUBATH WUJEU C IO3ULUN HOBU3HBI,
OPUTMHAJIBHOCTH, IPaKTUYECKON 3HAYMMOCTH;
OCYILECTBJIATh [MO3UTUBHOE CTPATErMYECKOE IOBEICHUE B
Pa3JIMYHBIX  CUTYalUsAX, MPOSABISITH TBOPYECTBO W
BOOOpakeHUE, OBbITb WHULMATUBHBIM. PeryjasiTuBHbIe

YHUBeEpcAJbHbIE yueOHbIe AefcTBUS.
Camoopranusanus:
CaMOCTOSITEIILHO OCYILIECTBIISITh MO3HABATEIBHYIO

NEeSTENbHOCT B 00JaCTH (PU3MKM U aCTPOHOMHUH,
BBISIBJISITh  MPOOJIEMBbI, CTaBUTh H  (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTABIIATH IIJIaH PELIECHUs PACUETHBIX U
KAUECTBEHHBIX 3a7a4, IUIaH BBINOJHEHUS NPAKTUYECKON
paboThl ¢ Yy4€TOM HMEIOIIMXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU M IPEATNIOYTEHNN;

7aBaTh OIIEHKY HOBBIM CHUTyalUsIM; PacUIMPSTh pPaMKHU
y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;
JIeN1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh
Ha ce0sd OTBETCTBEHHOCTh 3a pEILEHHUE; OLICHUBATh
NPUOOPETEHHBIA OMBIT; CIIOCOOCTBOBATH (HOPMHUPOBAHUIO
U TIPOSIBIICHUIO 3PYAMIIMHU B 00JaCTH (PU3HUKHU, MOCTOSHHO
MOBBIIIATh CBOM  00pa3oBaTeNbHBIM M KYJBTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI
B JIEATEJIbHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB
LEJsIM; BJIaJeTh HaBBIKAMH TMO3HABATENIbHON peduiekcuu
Kak OCO3HAHUA COBEPIIAEMBIX JEUCTBUI 51
MBICIIUTENIBHBIX ~ MPOLIECCOB,  HX  pe3yJbTaTOB U
OCHOBAaHMI; HCMOJB30BAaTh MNPUEMBI pediaeKkcuu s
OLICHKM CHUTYallud, BbIOOpa BEPHOrO pEUICHUS; YMETb
OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHHUMATh PEIICHHUS
0 WX CHWKEHHIO; NPUHUMATh MOTHBBI U ApTyMEHTHI
OpPYTUX TIpU  aHAJIU3€ PE3yJbTAaTOB JCATEIbHOCTH;
OpUHUMATh ce0si, TOHMMas CBOM HEJOCTaTKU U
JOCTOMHCTBA; MPUHUMAaTh MOTUBBI U apryMEHTHI JIPYTHUX
IIpU aHAIM3€ PE3YJIbTATOB JEITEIBHOCTH; IPU3HABATH

OIICHKA 3a YCTHBIC
OTBETHI;

OlICHKA 3a
BBITIOJTHCHUE
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CBOE MpaBO M MpaBo Apyrux Ha omubOku. B mpormecce
JTOCTIKCHUS ~ JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHHS
nporpaMMbl 0 (pU3MKE IS YPOBHS CPEAHETO OOIIero
oOpazoBaHus y  OOydYalOlIUXCA  COBEPIICHCTBYETCS
HMOIIMOHATBHBIH UHTEJUICKT, Ipearnoiaramumn
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIOYAIONIETO CIOCOOHOCTh MOHHUMATH
CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETh HAIpPaBIICHUS
pa3BUTHS COOCTBEHHOW HMOIIMOHATILHON CQepbl, OBITh
YBEPEHHBIM B ce0€; caMOpEryJIUPOBAHMSI, BKIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBO¢ TMOBEACHHME, CIOCOOHOCTh AaJanTUPOBAaThCA K
OMOIIMOHAIILHBIM HM3MEHEHUSM U TPOSBIATH THOKOCTB,
OBITh OTKPBITHIM HOBOMY; BHYTPCHHEH MOTHBAIIUH,
BKIIIOUAIONIEH CTpEeMJICHHE K JOCTHKCHHIO IENH W
yCHexy, ONTHMHU3M, WHUITMATUBHOCTD, yMEHHUE
JEHCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEH; AMIIATHUH,
BKJIFOYAIOIIEH CMOCOOHOCTh IMOHMMATh AMOIIMOHAIBLHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €r0 MPHU OCYIICCTBICHHUU
oO1IeHus, CIIOCOOHOCTH K COUYYBCTBUIO u
COTIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIOUYAIOIIUX
CIIOCOOHOCTh  BBICTpAaWBaTh OTHOIICHUS C JPYTUMHU
JOIbMHU, 3a00THTHCS, TPOSIBIATH MHTEPEC W pa3perniaTh
KOH(DJIUKTBHI.

* NPeOMEemHbIX:

JIEMOHCTPUPOBATh Ha MPUMEpax pPoJib U MECTO (U3UKH B
(hopMUPOBAHUM COBPEMEHHON HAy4YHOM KapTUHBI MUpPa, B
pPa3BUTUM COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B
MPAKTUYECKOW  JICSATEIIBHOCTH  JIIOJCH; YUYUTHIBATH
TPAHUIBI MPUMEHEHHS H3YYCHHBIX (PU3HUICCKUX MOICIICH:
MaTepUaIbHAs TOYKA, MHEpPLHMAIbHAsA CHCTEMa OTCYETA,
aOCOJIIOTHO TBEPAOE TENO, WIACANbHBIA Tra3, MOJEIU
CTPOCHMS Ta30B, XUIAKOCTEW M TBEPABIX TEJI, TOUYCYHBIN
ANEKTPUUYECKUN 3apsijl PU pelieHnr PU3nuecKux 3ajay;
pacrio3HaBaTh (uU3MUECKUE SBJICHUS (MIPOIECCHI) U
OOBSACHATP WX HA OCHOBE 3aKOHOB MEXAaHHUKH,
MOJIEKYJISIPHO-KUHETUYECKON T€OPHUU CTPOCHHUS BEILIECTBA
U DJICKTPOJUHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE JBWIKEHHE, CBOOOJHOE IMaJICHUE Tell,
JIBUKCHUE IO OKPYKHOCTH, WHEPIMS, B3aUMOJECHCTBHUE
ten, auddys3us, OpPOYHOBCKOE IBUIKEHUE, CTPOCHUE
KUJIKOCTCH W TBEPABIX TEJ, U3MEHECHHE 00BbEMa Tel IpHU
HarpeBaHuu (OXJAXIEHUHU), TEIUIOBOE paBHOBECHE,
WCHapeHne, KOHJICHCAUs, IUIABJIICHUE, KPUCTAJUIA3ALHNS,
KUIICHUE, BJAXKHOCTh BO3/yXa, IIOBBIIICHUE JTABJICHUS ra3a

TECTOBBIX
3aJlaHUi;

OIICHKA 3a
BBITIOJTHCHHUE
MPaAKTUUYECKUX
3aJaHUM;

OIICHKA 3a
BBITIOJTHCHHUE
MMICHEMEHHBIX
CaMOCTOSITEIIbHBIX
pabor;

OIICHKA 3a
MOATOTOBKY
CaMOCTOSITEIIBHBIX
COOOIICHUH
CTYJICHTOB

OLICHKA 32
BBITIOJTHEHHE J1a0.
pabor.
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IpU €r0 HAarpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXIY
napamMeTpaMM ~ COCTOSHHSI Ta3a B HM30IPOLECCax,
AIIEKTPHU3ALINS TEJN, B3aMMOJICHCTBHE 3apsAI0B; ONKCHIBATH
MEXaHWYECKOE  JBW)KCHHE, HCIONb3ys  (pu3mdeckue
BEJINYMHBI: KOOPAUHATA, IyTh, MEPEMEIICHNE, CKOPOCTh,
YCKOpEeHHe, Macca Tela, CHia, UMIYJIbC Tena,
KWHETUYECKasl ~ DHEpPrus, IMOTEHLUMAJIbHAs  JSHEPIus,
MexaHu4yeckass paboTa, MEXaHHWYEeCKass MOIIHOCTh; MpH
OMKCAaHUU TMPaBUWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U EIUHMIIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMU BEIUINHAMH,

ONHKCHIBAaTh M3YUYCHHBIC TEIUIOBBIE CBOWCTBA Tel U
TEIUIOBBIC SIBJICHUS, WCIONB3YS (M3MUECKHE BEIMYMHBI:
JaBJICHWE Tasa, TeMIepaTypa, CpeIHss KHHETHYecKas

OHCPIrus Xao0THU4YECCKOIro JABMKXCHUA MOJICKYJI,
CPCAHCKBAJApaTUIHAA CKOPOCTb MOJCKYJI, KOJIHYCCTBO
TCIIJIOTHI, BHYTPCHHA OHCpIu:Ad, pa60Ta rasa,

Kod(puueHT MOJIE3HOTO JEUCTBUS TETIOBOTO
IBUTATENISL; TMPU ONHCAHUU MPABUIBHO TPAKTOBAaTh
(GU3MYECKUT  CMBICI  HUCIOJIB3yeMbIX  BEIMYHMH, WX
o00O3HAUEHUsT W  CIWHWIBI, HAXOAUTh  (POPMYIIHI,
CBSI3BIBAIONIME  JAHHYI0 (PU3UYECKYIO BEJIMYHMHY C
IPYTUMHU BEJINYMHAM; OMUCHIBATH M3YyUYCHHbIC
AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHUE
ABJICHUS (IIPOLIECCHI), UCTOJIB3Ys (PU3UYECKHE BEIMYMHBIL:
AIEKTPUUYECKUIN 3apsig, ANEKTPUUECKOE nouie,
HaIpPsHKEHHOCTD o, MOTEHIIHUAII, Pa3HOCTh
NOTEHIIMAJIOB; TpPU ONHUCAHUM TPABUIBHO TPAKTOBAThH
(GU3MYECKUl  CMBICI  HUCIOJIB3YeMbIX  BEJIMYMH, HUX
o003HAaueHUsT W  €IUHUIIBI; YKa3blBaTh  (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYHHY C
JIpPYTUMHU  BENIWYMHAMH, aHAIW3UPOBATh  (HU3HUUECKHUE
MIPOIIECCHl M SBJICHUSI, UCTIONIB3YSl (PU3NUYECKHUE 3aKOHBI U
IIPUHLHANGL: 3aKOH BcemupHoro tarorenus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpPAaHEHUS MEXaHUYECKOU
SHEPIrUM, 3aKOH COXPAHEHUSI HUMITYJbCca, MPUHIUI
CyNEepHO3ULIUU cul, MIPUHIIUTT paBHOIPaBUS
WHEPUUAIBHBIX ~ CHUCTEM  OTCU€ra,  MOJICKYJSPHO-
KMHETUYECKYIO TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b  CpEJHEH  KUHETHYECKOM  DHEepruu
TEIJIOBOTO  JIBIJKEHHUS ~ MOJEKYyJd €  aOCOJIOTHOM
TEMIIEPATypOM, IEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUS ANEKTPUUYECKOro 3apsana, 3akoH KyioHa, npu
ATOM pa3inyaTh CIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA, €T0
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MaTeMaTUYeCKOe BBIPAKECHWE W YyCIOBUA (TPaHMIIBI,
o0jacTl)  NMPUMEHUMOCTH;  OOBSCHSTH  OCHOBHBIC
MPUHITUIBI TCHCTBHS MAaIllMH, MPUOOPOB M TEXHUYCCKUX
YCTPONCTB; pa3nuuaTh yCIOBUS WX 0OE30IacHOTrO
UCIOJIb30BaHUSI B TOBCEJHEBHON JKWM3HH; BBIIOJHSTH
HKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3NUECKUX SBJICHUN U
NPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX, M KOCBEHHBIX
U3MEPEHU, TIpU 3TOM (HOpMYIHMpOBaTh poOIeMy/3a1auy
U TUNOTe3y y4eOHOTO  OKCHEpUMEHTa, CcoOupaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH
OTBIT ¥ (POPMYIIMPOBATH BBIBOJIBI; OCYIIECTBIIATH MPSIMBIC
1 KOCBEHHBIC M3MEPEHUS (PU3UICCKUX BEJIUYHH, IIPU STOM
BHIOMpAaTh  ONTHUMAJIBHBIA  CIIOCOO  U3MEpEeHus |
WCITOJI30BATh M3BECTHBIC METOIbI OIICHKH TIOTPEITHOCTEH
WU3MEpPCHUN; HCCIIeI0BATh 3aBUCUMOCTH MEXTY
(U3MYECKUMHU BEIUYMHAMH C HCIIOJIB30BAHHEM TPSIMBIX
U3MEpPEHUN, TpPU DITOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEITMYUH B BUC TaOIUIl U TpauKOB, JAeIaTh
BBIBOJIBI TI0 pE3yJIbTaTaM HWCCIEAOBAHUS; COOMIOAAThH
mpaBuia  0O€30MacHOrO  TpyJda TpH  MPOBEIACHUHU
WCCJICIOBAaHMM B paMKax y4eOHOTO DKCIIEPUMEHTA,
y4eOHO-MCCIIeTIOBATEIHCKON U TIPOEKTHOMN ACSITEIBHOCTH C
WCIIOJIb30BAHUEM  HW3MEPUTEIBHBIX  yCTPOHCTB U
nabopatopHOTO  00OpYyAOBaHUS; peniaTh PacuyETHHIC
3a/laud  C SBHO 3aJlaHHOM  (U3MUYECKOW MOJEINbIO,
UCIIONIB3Ys (PU3MYECKUE 3aKOHBI M TIPHUHIIMITBI, HA OCHOBE
aHaju3a yCJIOBUS 3aJjayu BHIOUpATh (PU3NYECKYIO MOJICIb,
BBIICNATh  (PU3UYECKHE  BEIMYMHBI U (QOPMYIIHI,
HeoOXOoUMbIE i €€ pEeIICHUs, MPOBOIUTH PACUETHI U
OLICHMBATh  pEAJbHOCTh  IMOJYYEHHOTO  3HAYCHMS
(Gu3MYecKol BEIWYUHBI, peniaTh KayeCTBEHHBIC 3aJ[auM:
BBICTPAWBAaTh JIOTUYECKH HEMPOTUBOPEUYMBYIO IIETIOUYKY
pacCyXKJIeHUA C ONOpPOM Ha H3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHUS, MCIOJIb30BaTh
Ipyl  pemieHWHu  y4eOHBIX  3a7ad  COBPEMCHHBIC
nH(OPMAITMOHHBIS TEXHOJIOTHH TUTS TIOWCKA,
CTPYKTYPUPOBAaHHSI, WHTEPIPETAIIMH W TPEACTABICHUS
yueOHOMI 17} Hay4YHO-TIOITYJIIPHOM uH(popmaIm,
MOJIYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPHTHUYCCKH
aHAIM3UPOBATh MOJy4aeMyl0 HHQPOpPMAIMIO; MPUBOAUTH
IpUMEpPbl BKJIa/lla POCCUUCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, OOBICHEHUE IMPOIECCOB
OKPYKaIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA,
WCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHUA 10 (U3NKE B
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MMOBCEIHEBHON JKU3HU i1 oOecreueHus Oe30IIacHOCTH
mpu  oOpamieHuu ¢ TpudbopaMu H  TEXHHUYCSCKUMHU
YCTPOWCTBAMH, JJISI COXPAHEHUS 30OPOBbS U COOFOACHUS
HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYIKAIOIICH Cpejie;
paboTraTh B TpyHIe C BBIIIOJHCHHEM Pa3IUIHBIX
COLIMAJIBHBIX ~ POJieH, IUIaHUpPOBaTh padOTy TPYIIIHI,
palMoOHAJILHO PaCIpeIesaTh 00S3aHHOCTH U TIJIaHUPOBATH
NEATETLHOCTh B HECTAHJAPTHBIX CHUTYyallUsSX, aJICKBaTHO
OIICHUBATh BKJAJ KaXJOro W3 YYaCTHUKOB TPYIIIBI B
pelieHrne paccMaTpUBaeMOM ITPOOIICMEL.
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