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MMACIIOPT PABOYEW IIPOTPAMMBI YYEBHOI'O HPEAMETA
OPU3UKA

1.1. Oobs1acTh NIPpUMEHEHHS NPOTPAMMBI
Peanuzanus cpennero obmiero oopazosanus B npezenax OIl CIIO no mporpamme
MOJATOTOBKM CHEHHUAIMCTOB CpeaHero 3BeHa mno crnenuanbHoctd 11.02.17
Pa3zpaboTka 31eKTpOHHBIX YCTPOMCTB M cucTeM, B cooTBercTBUM ¢ OI'OC CIIO
no cneuuaibHocTH 11.02.17 Pa3zpaboTka 3JIEKTPOHHBIX YCTPOMCTB U CHCTEM C
yaeroM TpeboBanuit @I'OC cpemnero oobiiero oOpa3oBaHHUs, YTBEPKICHHOTO
npukazoM MwunHoOpHayku Poccum ot 17.05.2012 1. Ne 413, ¢ U3MEHEHUsIMH,
BHECEHHBIMU NpPHUKa30M MuHHUCTEpPCTBA mpocBemeHuss Poccuiickon Penepanum
ot 12 aBrycra 2022 r. Ne732 u ot 27 aexabps 2023 r. Nel028, u denepanbHoit
00pa30BaTeNbHON MPOrPaMMbl CpeHEro OOIIero 0Opa3oBaHUs, YTBEP:KICHHOU
npukazoM Munucrepctsa npocsemenus Poceniickon denepannu ot 18 mas 2023
r. No 371.

1.2. OO0mas xapakTepucTUKa y4e0HOIr0 nmpeamera

[IporpamMma o ¢u3rke 6a30BOro ypoBHSI HA YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs

pazpaboTaHa Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS

OCHOBHOM 00pa3zoBaTesibHOM Mporpammsl, npeactaBieHHbIx B PI'OC COO, a Takxke ¢

yuéroM (enepasibHOM paboyeil mporpaMmbl BOCHUTAHUS U KOHLEIINH NTPENOJaBaHUS

yueOHoro mnpenmera «®dusmka» B 00pa3oBaTeNbHbIX Opranu3zanusax Poccuiickoi

®denepanu, peayiu3yoMKX OCHOBHbBIE 00pa30BaTeIbHbIE TPOTrPAMMBI.

1.3. Heaun y4yeOHOro mpeamera

(opMHpOBaHHE MHTEpECA U CTPEMJICHUS, OOyYAIOIIMXCA K HAyYHOMY H3YYEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJ€ MO3HaHUS W (PopMUpOBaHUE
UCCIIE0BATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HW3Y4eHUS OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHHE YMCHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (DHU3NUECKUX
3HAHUW U HayYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TIPEACTABICHUM O poid (UBUKA JUISI  Pa3BUTHS  JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHM.

JlocTkenne 3THX HeJiedl o0ecreyuBaeTcsi pelieHHeM CJeAyIUX 3a1a4 B
npouecce u3y4yeHust Kypca Gu3nMKu Ha ypoOBHe CpPeAHero o01ero o0pa3oBaHus:
NpUOOpPETEeHUE CHUCTEMbl 3HaHUM 00 O0O0mUX (U3HUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOpHUsIX, BKJTIOYAS MEXaHUKY, MOJIEKYJISIPHY IO busuKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUW MPUMEHSITH TEOPETUYECKUE 3HAHUS [JII OOBSCHEHUS
(Gu3NUecKNX SBICHUNW B TPUPOAEC WM JUIsl MPUHATUS TPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 33a7ad C SIBHO 3aJaHHOW (DHU3UYECKOM
MOJIETIbIO, 3a/ay, MOAPa3yMEBAIOLINX CaMOCTOSITENIbHOE CO3AaHue (U3UUYECKOI
MOJIENH, aICKBATHOM YCIIOBUSIM 33]1auu;



MOHUMaHUE (PU3NIECKUX OCHOB U MPUHITUTIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIAJICHHE METOJaMH CaMOCTOSITEJIBHOIO  IUIAHUPOBAHMST U MPOBEACHUS
(GuU3MUEeCKUX  DKCIEPUMEHTOB, aHajiu3a M  HUHTEpHpeTanud  HHPOpPMAIUH,
ornpeereHus JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTarta;

CO3JaHHe YCIOBUM JUIsl Ppa3BUTHUA YMEHUHW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

1.4 Mecto yueoHoro npeamera ¢pusuka B crpykrype IIICC3

Y4ueOHplii mpenMeT ¢u3MKa SBISETCA y4eOHBIM MPEIMETOM O00s3aTeNIbHOM

mpeaMeTHOW oOnactu  «ectecTBeHHbie Haykm» DPI'OC cpemnero  o01miero
00pa3oBaHus.
B yuebHoM maHe oOpa3oBaTeNbHOM MpPOTrpamMMbl YUYEOHBIM TpeaMeT «(PHU3UKay»
BXOJIUT B COCTaB 001Ieo0pa3oBaTenbHOr0 Iukia. [Ipu 3ToM u3ydeHune yuyeOHOTO
npeaMera (uU3MKa OPEeIyCMOTPEHO Ha 0a30BOM YpOBHE U HAIPaBJIEHO Ha
JOCTUKEHHUE TMYHOCTHBIX, METONIPEAMETHBIX U IPEIMETHBIX PE3YJIbTATOB.

2. Ilnanupyembie pe3yJbTATHI OCBOCHUSA Y4eOHOI0 npeamera «Pu3znka»
OcBoenue coaepxanus mnpeaMera «dusmka» oOecrneuuBaeT IOCTHIKEHUE
00y4aroIUMUCS CIEAYIOIINX Pe3yIbTaTOB:
* TUYHOCHHBIX
JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS Yy4yeOHOro mnpeaMera «DU3MKa» TOJKHBI
OTpa)kaTb TOTOBHOCTb M  CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMON IEHHOCTHBIX
OpUEHTAIM{, TMO3UTUBHBIX  BHYTPEHHHUX  YOEXKIEHUW,  COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCUHCKOrO OOIIECTBA, PAaCIIUPEHUE >KU3HEHHOTO
ONBITA U OIIbITA JEATEIIBHOCTH B MPOLECCE PEANN3alMU OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:
1) rpaxaaHCcKOro BOCIMTAHUSA:
c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMKU OOYYaroOmIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO UYJIeHA POCCHICKOTO OOIIECTBA; NPUHITHE TPAJAUIIMOHHBIX
OOII[EYeIOBEUECKMX  T'YMAaHUCTUYECKHMX W JIEMOKPAaTUYECKHX  I[EHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO [EATEIIBHOCTh B HHTEpPECax TIPaXIaHCKOIO
oOlIecTBa, y4acTBOBaTh B CaMOYIpPABJICHHM B 0Opa30BaTEIbHOM OpraHU3alluy;
YMEHHUE B3aMMOJIECHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBHUU C HX
GYyHKIUSAMA W Ha3HAYEHUEM; TOTOBHOCTh K TYMAaHUTApPHOW U BOJIOHTEPCKOM
NEATEIIbHOCTH;
2)  DATPHOTHYECKOr0  BOCIMTAHHUA: c(OPMHPOBAHHOCTh  POCCUUCKOM
rPAKIAHCKOM  MIAEHTUYHOCTH, NATPUOTHU3MA; IIEHHOCTHOE OTHOILICHHE K
rocyJapCTBEHHbIM CHUMBOJIAM, JOCTHKEHHUSM POCCHUICKUX YYEHBIX B 00JacTH
(U3UKN U TEXHUKE;
3) AyXOBHO-HPABCTBEHHOr0 BOCHUTAHUSA: CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, D3TUYECKOTO TIOBEJEHUS; CIIOCOOHOCTh OLEHUBATh CHUTYaLUIO M
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH, B TOM YHUCJIE€ B JIESITEIBHOCTH YYEHOTO; OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHHE YCTOWYUBOTO Oy IyIIEro;



4) 3CTEeTHYECKOr0 BOCIHHMTAHMS: ICTETHUYECKOE OTHOLICHHE K MUPY, BKIHOYas
ACTETUKY HAYYHOTO TBOPUYECTBA, MPUCYILETO (PU3NYECKON HAYKE;

5) TpyaoBOro BOCHHUTAHMSI: MHTEPEC K pazluyHbIM cdepam npodeccruoHaIbHOMI
JESITEIbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C PU3UKON U TEXHUKOM, YMEHHE COBEpIIATh
OCO3HaHHBIA BBIOOp Oyaymiedl mnpodeccuu W peann3oBBIBAaTh COOCTBEHHBIC
KU3HEHHbIC  IUIaHbl; TOTOBHOCTh W  CIOCOOHOCTh K  OOpa3oBaHHUIO H
caM000pa30BaHUIO B 001aCTH (PU3UKHU Ha MPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHUSA: CHOPMUPOBAHHOCTH HKOJIOTUYECKOM KYJIbTYPHI,
OCO3HaHHUE TIJI00ATBHOIO XapaKTepa HKOJOTMYECKUX MpoOJeM; IUIAHUPOBAHUE H
OCYIIECTBJIICHUE JCHUCTBUA B OKPYXKAIOLIECH Cpelle HAa OCHOBE 3HAaHUS ILEJeu
YCTOMYMBOIO pa3BUTHA YeENOBEYeCTBAa; PaciimpeHue omnbiTa ACSTEIBHOCTH
HKOJIOTMYECKON HANIPABICHHOCTU HA OCHOBE UMEIOIIUXCS 3HAHUM N0 (PU3HKE;

7) UEHHOCTHM HAYYHOI0 NO3HAHHWSA: C()OPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (PU3NYECKOW HAYKH;
OCO3HaHUE LEHHOCTH HAy4YHOH JEATENBHOCTH, TOTOBHOCTH B IIPOLIECCE H3YYEHHUS
(U3MKK  OCYLIECTBIATH MPOEKTHYIO UM  HUCCIEAOBATEIbCKYIO JAESITEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIE.

° MemanpeOMemnbtx:

MeranpenMeTHble  pe3yJbTaThl OCBOCHHMS OCHOBHOM  00pa3oBaTesbHOMN
MIPOrpamMMBbl JIOJKHBI OTpaKaTh:

[lo3HaBaTebHbIE YHUBEPCAJIbHBIE YUEOHBIE IEHCTBHUS.
ba3oBble Jiornyeckne AeiicTBUA:

CaMOCTOATENIbHO  (OopMyJIMpOBaTh M aKTyallU3UPOBATh  MpoOsIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JACSATENBHOCTH, 3a/aBaThb NApaMeTpbl W KPUTEPUU UX
JNOCTH)KEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHUBOPEUHUS B pacCMaTPUBAEMbIX (PU3NYECKUX
SABJICHUSIX; pa3pabatbiBaTh IUIaH pEIIEHUs MpoOJIeMbl C y4€TOM aHaau3a
UMEIOIINXCS MaTEPUAIIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHHMBAaTh COOTBETCTBUE pE3YJbTATOB
LEJISIM, OLICHMBATh PUCKHU MOCIIEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUSX PEaIbHOr0, BUPTYAJILHOTO W
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/ibCkue A1eHCTBHUA:

BJQJCTh HAy4YHOW TEPMHUHOJOTMEH, KIIOYEBBIMH MOHATUSAMU M  METOJAMHM
¢du3nuecKoil HayKH; BIAJETh HABBIKAMH YUeOHO-HCCIICIOBATEIBCKON U MTPOEKTHOM
JESTeIbHOCTY B 00yacTh  (U3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB peIIeHHUs 3a4ay (PU3MUEecKOro coiepraHus,
MIPUMEHEHUIO PA3JIMYHBIX METOI0B [TO3HAHMS;

BJIAJAETh BHUJAMH  JCSATENBHOCTH IO TOJYYEHHIO HOBOIO 3HAHUA, €ro
MHTEpIIPETalluM, MPeoO0pa3OBaHUI0O M TPUMEHEHHUIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;
BBISIBJIAITh TPUYMHHO-CJIEICTBEHHBIE CBSI3U M AKTYaJIU3UPOBATH 3a/1a4y, BbIBUTATh
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rUnoTesy €€ pelmeHus, HAaXOAWTb apryMEHThl [UIsl JOKa3aTelIbCTBa CBOUX
YTBEPKJICHUH, 33]1aBaTh IIAPAMETPhl U KPUTEPUU PEILECHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOJE PEUICHUS 3a7a4d Pe3yJIbTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSIX;
CTaBUTb U  (GOpMyJIHpOBaThb COOCTBEHHbIE 3aladyd B  00pa30BaTENIbHOM
JESTENIbHOCTH, B TOM YHCJIE IPU U3YUEHUH (DU3BHKHY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh  MEPeHOCUTh 3HaHUs 10 (u3MKe B  MPAKTUYECKYI0  00JIaCTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OpPUTrMHAJIbHBIE MOAXObI U PELICHMUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nuHpopmanueii:

BJIQ/IeTh HAaBBIKAMU TMOJIydeHUs HHopManuu (GU3UUIECKOTO COACpKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAaMOCTOSTEIBHO OCYIIECTBIISTh IIOHUCK, AHAIIN3,
CUCTEMATHU3allMI0 M HMHTEPIpPETalri0 HHQOpPMAIMKM pa3Iu4HbIX BHUAOB U (hopm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCIOJIb30BaTh CPENCTBAa MH(OOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEUICHUM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OPraHU3alMOHHBIX 3a7a4 C
coOJIfoficHuEeM TpeOOBAaHUM SPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHuns, MPaBOBBIX M AITHYECKUX HOPM, HOPM HH(POPMALIMOHHON
0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COACPKAaHUA B PaA3IMYHBIX (opMarax ¢ y4EToOM
Ha3Ha4YeHUsI MH(OpPMALMU U LEIEBOM ayJAUTOPUH, BHIOMpPAs ONTUMAIbHYIO (GopMy
MPEACTABJICHUS U BU3yaIU3aLlUU.

KoMMyHuKaTHBHBIC YHHBeEpPCaJlbHbIC y4eOHbIE JeHCTBUSA:

OCYIIECTBIISATh OOIIEHHE HA YpoKaX (PU3UKH U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(IJIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB; IOHMMAaTh M  HUCIOJB30BaTh  IPEUMYLIECTBA  KOMAaHJHOW W
WHIMBHUIyaJIbHOIN paboThI;

BbIOMpaTh TEMaTHUKy M METOJbl COBMECTHBIX JAEWCTBUH € Y4Y€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEHN Ka)KIO0ro YjeHa KOJUIEKTHBA,;

NPUHUMATh 1€JIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIAUHUPOBATH
JIIEUCTBUS MO €€ JOCTHKEHUIO:

COCTaBJIATH IUIAH JECHUCTBUM, pACHPENEIATH POJIM C YUYETOM MHEHUN YYACTHUKOB,
00CyX/1aTh pe3ybTaThl COBMECTHON padOTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJIa/Ja U KaXKJOrO yYaCTHHKA KOMaHIbl B OOIIMIA
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npemjlaraTh  HOBbIE  IIPOEKTHI, OLEHHWBATh MAEHM C TO3MIUM  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MMO3UTHBHOE CTPATETMYECKOE MOBEIECHHUE B PA3JIMYHBIX CUTyalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeCTBHA.

Camoopranusanus:



CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JACSITEILHOCTh B 00JaCTH (U3UKH
U aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE
3a/layu; CaMOCTOATEIbHO COCTAaBISATH IUIAH PEHICHUS PACUETHBIX M KaueCTBEHHBIX
3a/iay, MJIaH BBITIOJIHEHUSI MPAKTHUECKOW paboThl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

7ienath  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNE; OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSBIICHUIO SPYAUIMA B 00JaCTH (PU3UKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHATbHBIA HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalMsiM, BHOCHUTH KOPPEKTHBBI B JIE€SATECIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJICTh HABBIKAMHM MO3HABATENIbHON pedIIeKCHU KaK OCO3HAHMS COBEPIIAEMbBIX
JIEUCTBUN U MBICIIUTEIBHBIX MIPOIIECCOB, X PE3YyJIbTATOB U OCHOBAHMIA;
UCIIOJIB30BaTh TPUEMBI pediieKcuu il OIEHKM CHUTyalldd, BbIOOpa BEPHOTO
pelIeHNs;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIKEHHUIO;
OpUHUMATh MOTHUBBI M apryMEHTBl JIDYTUX TpU aHAJIU3€ Ppe3yJIbTaToB
JESITeIbHOCTH;

NPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTBl JPYyTUX TPU aHAIA3E Pe3yIbTaToOB
JESITeIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce AOCTHMKEHHS JTUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MPOTPAMMBI IO
¢u3nke 1 YypOBHA CpeAHero oOmero oOpa3oBaHUs |y  OOydaromiuxcs
COBEpIICHCTBYETCS HYMOLIMOHAJIbHBIH WUHTEJICKT, MpEANOIararoIHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh IMOHUMAaTh CBOE HMOLIMOHAJIBHOE
COCTOSIHME, BUJIETh HAINpaBIICHUS PAa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEpEHHBIM B ce0e; caMOperyJMpOBaHMs, BKIIIOYAIOLIETO CaMOKOHTPOJIb,
yMEHHE TpPUHUMAThb OTBETCTBEHHOCTb 3@ CBOE TIOBEJIEHUE, CIOCOOHOCTh
aJanTHUPOBATHCS K SMOIIMOHAIBHBIM HM3MEHEHUSM WM TIPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMHU, BKJIIOYAIOIIEH CTpEMJICHHE K JIOCTIDKEHUIO MU U
yCHeXy, ONTHMH3M, WHHUIIMATHUBHOCTh, YMCHHE JICHCTBOBATh, HMCXOMSl M3 CBOUX
BO3MO>KHOCTEH;

OMMATHH, BKIIOYAIONIEH CMOCOOHOCTh TMOHUMATh SMOIMOHAIBLHOE COCTOSHUE
ApYTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOYAIONIMX CIHOCOOHOCTH BBICTPAaMBATh OTHOIICHHS C
JIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI

* NPeOMEemHbIX:



JEMOHCTPUPOBATh Ha TMpPUMEpPax poOJb U MecTo (GU3UKM B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIFOIEU;
YUUTHIBATh  TIPAHUIBl TPUMEHEHUS  M3YYECHHbIX  (PU3WYECKUX  MOJIeNei:
MaTepHalibHasl TOYKa, MHEPIMAJIbHAs CUCTEMa OTCUETa, aOCOMIOTHO TBEPAOE TEO,
UJCATbHBIN a3, MOJEIN CTPOECHUS Ta3oB, KUAKOCTEH U TBEPABIX TEJ, TOUCUYHBII
AIEKTPUUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;
pacmo3HaBaTh (U3WUECKHE SIBICHUS (TMPOIECChI) M OOBACHATHP WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
3JIEKTPOAUHAMUKH:
paBHOMEPHOEC W PABHOYCKOPEHHOE TPSIMOJUHEHHOE JBIKCHHE, CBOOOIHOE
MaJICHUE TEJ, JBUKCHHE II0 OKPYXKHOCTH, WHEPLMS, B3aUMOICHUCTBUE TEII,
muddy3us, OpOyHOBCKOE JBIKEHHE, CTPOCHHUE IKUIAKOCTEH MW TBEPABIX TeI,
M3MEHEHHE O0BhEMA TeNl MPU HArpeBaHUM (OXJIAKJIICHHH), TEIUIOBOE PaBHOBECHUE,
UCIIApEHUE, KOHJECHCALUsS, IUIABJICHUE, KPUCTAUIM3ALMsA, KUIICHHUE, BIIAXKHOCTH
BO3/yXa, IOBBILICHUE JABJICHUs ra3a IIPU €ro HAarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY MapaMeTpaMu COCTOSIHUS Ta3a B HU30IIpoLEeccax, JIEKTpU3alus Tell,
B3aUMOJICCTBUE 3aPA/I0B;
ONKCHIBATh MEXAHUYECKOE JBIIKEHUE, WUCIOJIb3ys (PU3NUYECKHE BEIUYMHBI:
KOOpAWHATA, NyTh, IEPEMELIEHHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHUJa,
AMIYJIbC TEJIA, KNHETUYECKAs SHEPrusi, MOTCHUWAJIbHAS SHEPTHsS, MEXaHUYECKas
paboTa, MexaHU4YecKasi MOITHOCTh;
IpU ONHWCAaHWU TMPABWIBHO TPAKTOBaTh (DPU3WYECKUN CMBICH HCHOJIb3yEMBbIX
BEJIMUMH, WX OO0O3HAYCHHUS U EIUHUIIBI, HAXOIUTh (DOPMYIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIUUYNHAMU;
ONKMCHIBATh M3YyUYECHHBIC TEIJIOBBIE CBOMCTBA TE€JN U TEIUIOBBIE SIBIICHUS, UCIOJb3YS
dbu3uYecKkre BEIWYMHBI: JIaBJICHUE Trasza, TeMIepaTypa, CpedHsis KUHEeTH4YecKas
DHEPrUsi XaOTUYECKOrO0 [JBHXKEHHS MOJIEKYJ, CpPEIHEKBaJIpaTU4Has CKOPOCTh
MOJIEKYJI, KOJJMYECTBO TEIUIOTHI, BHYTPEHHSISI dHEPTUsi, paboTa rasza, KodhdUireHTt
IIOJIE3HOTO JECUCTBHUS TEIJIOBOTO ABUTATEIIS;
Py  ONUCAHWUU TPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICI HUCIOJIb3YEMbIX
BEUYMH, WX OOO3HAYEHUS W E€IWHUIIBI, HAXOIUTh (OPMYJbI, CBS3BHIBAIOIIIEC
JTaHHYI0 (PU3UYECKYIO BEIUUYUHY C APYTHUMH BEIHUYUHAM;
ONUCHIBATh HM3YYECHHBIC JJEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIECKTPUUYECKHUE
siBJ€HUs (TIPOLIECChI), UCTONB3Ysl (PU3UUYECKUE BEIMYHMHBI: DJIEKTPUUECKUN 3apsl,
3JIEKTPUYECKOE TOJIE, HANIPSKEHHOCTD MOJIS, TOTEHIINAJ, PA3HOCTh OTEHIIMAJIOB;
IpyU OINMUCAHWM TPABUIBHO TPAKTOBATh (PUBMYECKUM CMBICT HCIIOIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U CTUHUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIWYUHY C JPYTUMHU
BEJIMUYMHAMM; aHAJIM3UPOBATh (PU3MUECKHE TMPOIECChl U SIBICHUS, MCHOJb3Ys
(du3nUecKre 3aKOHBI U MPUHIIUIIBL: 3aKOH BceMupHOTo TssroteHus, I, I1 u 111 3axons
Heprotona, 3aKkOH COXpaHEHUST MEXAHUYECKOW DSHEPTUM, 3aKOH COXPAaHECHUS
MMIYJIbCA, MPUHLMUII CYNEPHO3ULIUK CUJI, TIPUHIIUI PAaBHOMPABUS WHEPUHUAIBbHBIX
CHCTEM OTCU€TA, MOJEKYJSIPHO-KHHETUYECKYIO TEOPUI0 CTPOECHUS BEIIECTBA,
ra3oBbIE€ 3aKOHBI, CBSI3b CPEAHEW KUHETHUYECKOW SHEPIrUM TEIUIOBOTO JABHXKECHUS
MOJIEKYJI ¢ aOCOJIFOTHOM TEeMIepaTypor, MEPBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH
9



COXpaHEHHs JJEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pas3nuyarh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAXKEHUE U YCIIOBHS
(rpaHuiibl, 00J1aCTH) MPUMEHUMOCTH;
OOBSCHATh OCHOBHBIEC TMPHUHIMUIIBI JEHCTBUS MAaIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyarh YCIOBUSA UX 0€30MacHOTO KCIOIb30BaHUSA B MOBCEIHEBHOM
KU3HU;
BBITIOJIHATD SKCIIEPUMEHTHI 0 UCCIEIOBAHUIO (PU3MUECKUX SIBJICHUM U MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSMBIX, U KOCBEHHBIX HM3MEPEHHH, MPH ATOM (HOPMYIUPOBATH
mpoOiemMy/3agady W THIOTE3y Y4eOHOTO JKCIEPUMEHTa, COOMpaTh yCTAaHOBKY W3
MPEJI0)KEHHOTO 000PYI0BaHUS, TPOBOUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;
OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIE M3MEPEHUST (U3MUECCKUX BEIIMYUH, MPUA ITOM
BBIOMPATh ONTHUMAIBHBIA CITOCO0 M3MEPEHUS W MCIOJb30BaTh M3BECTHBIE METOIBI
OLICHKU MOTPEITHOCTEN U3MEPEHHUI;
MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (DU3UYECKUMHU BEIMYUHAMH C HCIIOJIH30BAHHEM
OpSIMBIX HM3MEPEHUH, TpPU HOTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAC TaOIUI[ U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEAOBAHMUS;
coOr01aTh MpaBuia 6€30MacHOro TpyAa Mpy MPOBEACHUHN UCCIIEIOBAHUN B paMKax
y4e0HOTO AKCIIEPUMEHTa, Y4eOHO-UCCIIEeI0BATEIHCKON U MPOCKTHOM NESITeIbHOCTU
C MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOTOo 000PYI0BAHNUS;
pemaTth pacu€THbIC 3aJa4d C SIBHO 3aJaHHON (PU3MUECKON MOJEIbI0, UCIONIb3Ys
dbu3uYeCKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUA 3aJlauyd BHIOUPATH
(UBUYECKYIO MOJICIIb, BBIICTATh (PU3UUECKUE BETMUUHBI U POPMYJIbI, HEOOXOAUMBIE
Ui €€ pelleHMs, MPOBOJAUTh Pacy€Thl U OIEHUBATh PEATBHOCTH MOJYYEHHOTO
3Ha4YEeHUs (PU3NUECKON BETUYUHBI;
pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LETIOYKY PACCYXKICHUW C ONOpPOM HA M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(du3nyuecKue SBIICHUS;, UCIIOJIB30BATh MPU PEIICHUH y4eOHBIX 3a7a4 COBPEMEHHbBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU U
MPEICTaBlICHUS y4eOHOW M HAy4HO-TIOMYJSIpHOW WH(OpMAaIuu, MOJYyYEeHHOH W3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTy4aeMyt0 HH(HOPMAIIHIO;
NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, O0BSICHEHUE TTPOILIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TeXHOJIOTHU;
UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCEAHEBHOM >KU3HU IS
oOecrieueHns 0€30MaCHOCTH MpU OOpalleHUH C MNpUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMHM, JIJII COXPAHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM IKOJOTHUUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpeELIE;
paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3TUYHBIX COIMATIBLHBIX POJICH, MJIAaHUPOBATH
paboTy TpyNnmbl, PalMOHAIBHO pPacCOpPEnesiaTh OOS3aHHOCTH U IIJIaHUPOBATH
NEATEIbHOCTh B HECTAHIAPTHBIX CUTYAIIUSX, aJICKBATHO OLIEHUBATH BKJIAJ KaXKJI0TO
13 YYaCTHUKOB TPYIIIHI B PEIIEHUE PacCMaTPUBAEMOU MPOOIIEMBI.
JIEMOHCTPUPOBATh Ha TMpPUMEpax poOJb U MecTo GU3UKM B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHbBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TPAKTHUYECKOU NEATEIBHOCTH JIOJEH, LEIOCTHOCTh M E€IUHCTBO
¢bu3HUecKoi KapTUHBI MUPA;
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YYHUTHIBATh TPAHUIIBI MPUMEHEHUSI M3YyUYEHHBIX (U3UUECKUX MOJEJEH: TOUYCUHBIN
ANEKTPUYECKUIN 3apsifl, Jyd CBETa, TOUEYHBIM HMCTOYHHK CBETA, SiACpHAs MOJEINb
aToma, HyKJIOHHasi MOJieJIb @aTOMHOTO siJipa U perieHuu GU3NUecKuX 3a1ay;
pacro3HaBaTh (U3MUEecKue sBJICHHS (TPOLECCh]) U OOBSCHATH WX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DU3HKHU: JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJIEKTPOMAarHUTHas WHAYKIUS, JCHCTBUE MATrHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMKCS 3apsi, SJICKTPOMArHUTHBIE KOJICOaHUS H
BOJIHBI, TPSMOJMHEHHOE pacIpoCTpaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHHE,
uHTephepeHus, audpakmuss W TOJMIpU3alMs CBETa, JHUCIEPCUS  CBETa,
doToanmekTpudeckuii 3¢dexT (hoTodddeKT), CBEeTOBOE IaBICHUES, BOSHHKHOBCHHE
JUHEHYATOr0 CHIEeKTpa aToMa BOJOpPOJAa, C€CTECTBEHHAs W HCKYCCTBEHHas
PaIMOaKTUBHOCTD;
OMKCHIBATh HW3YYCHHBIC CBOWCTBAa BEIIeCTBA (DJICKTPUYECKHE, MAarHUTHBIC,
ONTHYECKHE, ANEKTPUUECKYI0  MPOBOJUMOCTh  pa3MYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUS (IIPOILIECCHI), HCIMONB3Yys (U3HUECKHE BEIMYUHBIL:
AIEKTPUUECKUIN 3apsijl, CUJia TOKa, DJIEKTPUYECKOE HAIMPSHKEHUE, DJICKTPUYECKOE
COTPOTHUBJICHUE, PA3HOCTh IMOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHuTHOTO ToJig, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTyIIKW, SHEPTusi SJIEKTPUYECKOr0 M MAarHUTHOTO TMOJEeH, MEepPHoJ M YacToTa
KojeOaHnii B KoJeOATeTbHOM KOHType, 3apsAl W Cuja TOoKa B IIpoIecce
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KOJIeOaHWW, (OKYCHOE pACCTOSHHE W
ONTHYECKas CWjia JIMH3bI, TPH OMNHMCAHWUW TMPABWIBHO TPAKTOBaTh (PU3MUECKHIMA
CMBICJT HWCITOJIb3yeMBIX BEIUYHH, WX OOO3HAYCHUS U CAWHMIIBI, YKa3bIBaTh
(hOopMyJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETMUUHY C IPYTHMHU BEIIMUNHAMU;
OTKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUSI W TIPOIECCHI, UCIIONB3YS (PU3HUECKHEC
BEJIMYUHBI: CKOPOCTh JJCKTPOMArHWTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETa,
SHEPTUS U UMITYJIbC (POTOHA, TIEPUOJ] MOTypaciiaa, YHEPrusi CBA3U aTOMHBIX SIJIEp,
Opy ONHWCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOIb3YEMbIX
BEUYHMH, WX OOO3HAYEHUS W CAWHUIIBI, YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3HYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, BBIYUCIATH 3HAUCHHE
¢u3nuecKoil BETUYHMHBI, aHAIU3UPOBATh (U3UUYECKUE TMPOIECChl U  SBJICHMUS,
UCTIONIb3Ysl  (DU3MYEeCKWe 3aKOHbI W NOpUHIMNBL  3akoH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M MapaUIeIbHOTO COSAMHEHUS TIPOBOAHUKOB, 3aK0H JIKOYIIs—
Jlenma, 3aKkOH  OSJEKTPOMArHUTHOW  WHAYKIIMH, 3aKOH  MPSIMOJHUHEHHOTO
pactpoCTpaHEHUsT CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMJICHUS CBETA,
ypaBHEeHHE OuHINTeHHa s PoTtodPdexTa, 3aKOH COXpPAHEHHUS DHEPTUU, 3aKOH
COXpaHCHUS HWMITYJbCa, 3aKOH COXpPAaHEHHUs DJJICKTPHUYECKOrO 3apsiaa, 3aKoH
COXpaHEHUsI MacCOBOTO YHMCJa, MOCTYNaThl bopa, 3aKOH paguoaKTUBHOTO pacmaja,
IpH 3TOM pa3iudaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOEC
BBIDOKEHHE W yCJIOBUsS (TpaHUIBl, O0JAcCTH) NPUMEHHUMOCTH, OIPEILISITh
HaIpaBJICHUE BEKTOpAa MHAYKIIMM MArHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, CHJIBI
Awmmepa u cunbel JlopeHiia; CTpOUTh M OIMHUCHIBATH M300pa)K€HHE, CO3/1aBaAEMOE
MJIOCKUM 3€PKajoM, TOHKOW JIMH30M; BBITIOJHATH IKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO
¢u3nUeCcKX SBIECHUN U TPOIECCOB C HCIOJIB30BAHHEM TMPSMBIX, U KOCBEHHBIX
M3MEPEHU: TpU 3TOM (OPMYIUPOBATH MpoOJIeMy/3aqady W TUIOTE3y Y4eOHOTO
11



AKCIIEPUMEHTA, COOMpAaTh YCTAHOBKY U3 TNPEIJIOKEHHOTO  00OpyJOBaHMUS,
IPOBOJUTH OMBIT U (POPMYJIHPOBATH BBIBOJIbI; OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE
U3MEpEHUs (PU3NYECKUX BEIWYMH, MPU STOM BBIOMpPATH ONTHUMAIBHBIN CHOCOO
U3MEpPEHUS U HCIOJIb30BaTh M3BECTHBIE METOJbl OILIEHKH IOTrPEUIHOCTEH
U3MEpPEHUI; UCCIE0BaTh 3aBUCUMOCTU (PU3NYECKUX BEIUYHH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHUIl: MpU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yiabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIUYMH B BUJE TaOIUIl U
rpaduKoB, NeiaTh BBIBOABI MO pe3yJbTaTaM HCCICIOBAHUS; COOMIOATh MpaBUiia
0e3omacHOro TpyAda MpU TPOBEACHUU HCCICNOBAaHUNH B paMKax ydeOHOTro
AKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM W TPOEKTHOM ACSITENIBHOCTH C
HCTIOJb30BAaHUEM HW3MEPUTEIIbHBIX YCTPOMCTB M JIa0OpPaTOPHOrO OOOPY/I0OBAHMUS;
pemarh pacdy€THBIC 3aJa4 C SBHO 3aJaHHONW (U3MYECKOW MOJEIBI0, WCITONIB3YS
¢u3uUecKre 3aKOHBI W MPUHIIMITEI, HA OCHOBE aHAIM3a yCJIOBHS 3aJa4dl BHIOMpATH
(U3UYECKYIO MOJIETTh, BBIICTATh (DU3NICCKUE BETUINHBI U (DOPMYJITBI, HEOOXOAMMBIC
JUist €€ pellleHus, MPOBOJUTh PAacU€Thl W OLIEHUBATh PEATHHOCTH MMOJTYYEHHOTO
3HaUYCHUS (U3MUECKOW BEJIIMYWHBI; PeIlaTh KaueCTBEHHBIC 3a7auM: BBICTPAWBAThH
JIOTUYECKU HEMPOTUBOPEUUBYIO IEMOYKY PACCYXIACHHM C OMOpPON Ha HM3yUEHHBbIE
3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SIBJICHUS; WCIIOJIb30BaTh MPHU PEUICHUU
y4eOHBIX 3a/lad COBPEMEHHBbIE HH(POPMALMOHHBIE TEXHOJIOTHMHM JIJISi TIOWCKA,
CTPYKTYPUPOBAHMsI, HHTEPIIPETAIMM M TPEJCTaBIeHUs Y4eOHOW U HAy4dHO-
MOMYJIIPHOW WH(OPMAIUH, TIOTYYCHHON W3 Pa3TMYHBIX WCTOYHHKOB, KPUTHUCCKH
aHATM3UPOBATh TIONyYaeMyl0 WH(GOPMAIHIO; OOBSICHATh TPHUHITUIBI JICHCTBHS
MaIlIH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3ianyaTh YCIOBUS WX 0€30MacHOTO
WCITOJIB30BaHUS B TIOBCETHEBHOM KM3HU; TIPUBOIUTH IPUMEPHI BKJIaJa POCCUUCKUX
1 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHUE HAyKU, B OOBSICHEHHE IPOIIECCOB
OKpYXXaloIlllero MHpa, B Pa3BUTUE TEXHUKHM U TEXHOJIOTUH; HCIOIb30BaTh
TEOpPETUYECKHE 3HAaHMUS MO (U3UKE B TOBCEIHEBHOW KU3HU JJIsI OOECICUCHUS
0€30macHOCTH TIPH OOpAIEHNUH C MPUOOPAMU U TEXHUUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHUsl 370pPOBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO TIOBEJACHHS B
OKpY>Karolen cpene; paboTaTh B TPYNIE C BBHIIIOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX
poJieH, TIaHUPOBaTh PadOTy TPYIIIbI, PAIIMOHATBEHO PACTPEETSITh 00SI3aHHOCTH U
IUTAHUPOBATH JIEATEIILHOCTh B HECTaHJAPTHBIX CHUTYallMAX, aJ€KBaTHO OIEHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

3.1. O0bem yueOHOTro npeamMera U BUAbI y4eOHO padoThl

Buna yuyeoHoit padoThI

Oovem uacos

O0béM padboThHI 00YyYaAIONIMXCS B AKAIEMUYECKHX Yacax (Bcero) 126
O0béMm pabdorbl oOy4yaromIUXC BO B3aMMOJCHCTBMH € 126
npenojaaBaresjieM (Bcero)
B TOM YHUCJIE:
JICKIIUH, YPOKHU 62
MIPAKTUYECKUE 3aHITUS 32
71a00paTOPHBIC 3aHITHUS 32

HpOMe)KyTO‘IHaﬂ arrecranusa B (l)opMe:

1 cemecTp — npyras opma aTTecTanuu

2 ceMecTp —3a4eT ¢ OIICHKOU
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3.2 TemaTnueckuii NJIaH U coJep:KaHue YueOHOTo npeaMeTa «Pu3zukay

Temarnueckue O06% | OcHOBHBIE BUIBI
OJIOKHU, TEMBI. OcHOBHOE cozepKaHue q‘:‘c’O JNEeSITECIbHOCTH
s | oOyuaromuxcs
Beenenue. 2
Paznen 1. MexaHuka.
Tema 1.1. Conepkanue y4eOHOro Marepuara. M3y4YEeHUE HEPABHOMEPHOTO
Kunemaruka. JBUKEHUS C LIENbIO
1. Mexanunueckoe aBuxeHue. Cucremsl orcuéra. PaBHOMEpHOE NPSMOJIMHENHOE IBUKEHUE. 2 onpeaereHus MTHOBEHHOU
XapakTepUCTUKU MEXaHUUECKOTO ABM)KEHHUS: [IEpEMELLIEHUE, CKOPOCTh (CpEeHsst CKOPOCTb, CKOPOCTH; HCCIIEJOBAaHUE
MT'HOBEHHAsi CKOPOCTb). COOTHOIICHUS MEXIY
OTHOCHUTEIBHOCTh MEXAaHUYECKOTO IBUKECHHUSI. My TSIMU, TPOUICHHBIMHU
TEJIOM 32 IIOCJIEJOBATEIbHBIC
2. PaBHOyCKOpeHHOE psIMOJIMHEHHOE ABMXKEeHUE. Y ckoperue. CBOOoIHOE aficHUE. Y CKOPEHHE 2 | paBHBIE TPOMEKYTKH
CBOOOAHOTO MaJACHUS BpEMEHHU, TIPHU
PaBHOYCKOPEHHOM JIBH>)KEHHUH
C HaYaJIbHOM CKOPOCTHIO,
3.KpuBonuneiinoe nuxeHue. [{BuxeHre MaTepuaIbHOU TOUKH 110 OKPYKHOCTH € IOCTOSTHHOU 2 | paBHO# Hymo; Pemenne
10 MOJTYJIIO CKOPOCTBIO. YTIIOBast CKOPOCTb, JIMHEHHas ckopocTk. [leproa n yactota obpareHus. PacyY€THBIX 3a/1a4 C SIBHO
[{eHTpOoCTpEMHUTENBHOE YCKOPEHHE. 3aJlaHHOM (pr3Hueckoit
MO/JIETIBIO C HCTIOIb30BAHUEM
IIpakTHueckoe 3ansaTue: Pemienue 3a1a4 Ha pac4€T KHHEMATHYECKUX BEJIMYUH 2 OCHOBHBIX (hOpMyI
PaBHOYCKOPEHHOT'O IBHKCHHUS. knHeMaTuky. IlocTpoenue n
Pemenne 3a1a4 Ha pacy€r yCKOpPEHUSI. aHanu3 rpaduKoB
3aBHCUMOCTEM
[IpakTueckoe 3andaTue: Pelrenue 3a/1a4 Ha pacyET HEHTPOCTPEMUTEIBHOTO YCKOPEHHUS. 2 KHMHEMATUYCCKUX BEJIMINH OT
BPEMEHH JJIs1 pPABHOMEPHOTOU
IIpakTuyeckoe 3ansaTue: Lenu u 3anaun nu3yuyenus ydeOnoro npeamera. [IpoektupoBanue B 2 | PaBHOYCKOPEHHOI'O

npodecCHOHATIBLHOM eATeNbHOCTH. TBOpUECKast U UCCIIEJ0BATENIbCKAs AEATEIbHOCTD U
TBOPYECKUI MPOEKT. IIpOeKT Kak OANH U3 BUJIOB CAMOCTOATEIBHOM ACSITEIBHOCTH
oOyuatorerocs. [IpoekTHble onepanuu. DIeMeHThl IPOEKTHOU AeaTeNbHOCTH. [lepeBo
IIPOEKTHBIX ONEPALIHM.

MPSIMOJIMHEHHOTO JBUKEHHUS.
PacnioznaBanue puznueckux
SIBJICHUHN B y4EOHBIX OIBITAX
U OKpY KaroIleH KU3HU:
paBHOMEpHOE U
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IIpakTuyeckoe 3ansiTue: OCOOCHHOCTH U CTPYKTYypa MpoekTa. Buasl MpoeKTOB: pedepaTuBHBIM,
IIPAaKTUYECKUM U1 OIBITHO-IKCIIEPUMEHTAIbHBIN.

HpaKTI/I‘leCROQ 3aHATHE!: TpeGOBaHI/IH K COACPIKAHUIO 1 HAIIPABJIICHHOCTHU ITPOCKTA. 3HAKOMCTBO
C 0COOEHHOCTSIMU OpraHr3annuun pa6OTBI HaJl IPOCKTOM

IIpakTH4eckoe 3aHATHE:
Tuns! u Buabl npoekToB. [InannpoBanue npoekra. Dtamnsl npoekta. OpMbI IPOTYKTOB
MIPOCKTHOM JIEATEIbHOCTU U IIPE3EHTAIMs TPOCKTA.

JlaboparopHas pabota: «OnpeneneHue yCKOpeHus Tela Ipyu paBHOYCKOPEHHOM JIBUKEHUI

ﬂa6opaTopHaﬂ pa60Ta: «I/I3yquI/Ie ABUIKCHUS TEJIA 11O OKPYIKHOCTH»

Tema 1.2.
JnHamuka.

ConepkaHue V‘le6HOFO MaTcpuajia.

1. Ilpunuun otHocutenbHocTH ["anuies. [lepBerit 3akon HeroToHna. MHepimanbHble CHCTEMBI OTCU

Macca tena. Cuiia. Bropoii 3akoH Hetotona. Tpetuii 3akon HbroToHa.

2.Bec. HeBecomocTts . 3akoH BcemupHoro Tsarotenus. Cuina Tspkectu. IlepBas kocmudeckas
CKOpOCTh

3. Cwuuna ynpyroctu. Buasl Tpenus (mokosi, ckosibxeHnus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHus CKOJIbKEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
COIIPOTHBJICHUS IIPY JBW)KEHUH TEJA B KHUIAKOCTU WK ra3a

3. HOCTYHaTCJIBHOe " BpalllaTCJIIbHOC ABUKCHUC a0COIOTHO TBép,[[Ol"O Teaa. MOMEHT CHJIbI
OTHOCHUTCIIBHO OCH BpalllCHUA. IIneuo cunel. YcnoBus PaBHOBCCHUA TBép)IOFO TEIa.

[IpakTrueckoe 3ansTue: Pemenue 3amay Ha pacueT Cuil.

[IpakTrueckoe 3anstue: Pemenue 3aga4 Ha 3akoHbl HproTOHA

IIpakTuyeckoe 3ansiTue: 3HakOMCTBO ¢ [lomokeHremM 00 WHINBUTyIBHOM MTPOEKTE,
KPUTEPUSIMH OIICHKH MPOEKTa, BEIOOP HalpaBieHus poekTrpoBanus. Beidop Tembl. TpeboBanus

PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE IBUKEHHUE,
CBOOOJHOE MaJCHHE Tell,
JBUKEHUE 110 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO
JBUYKEHUS C UCIIOIb30BAHUEM
(bU3NYECKUX BETUYUH:
KOOPJIMHATA, IIyTh,
IIEpEMEIIEHUE, CKOPOCTD,
YCKOpEHHUE.

CpaBHeHMEe mMacc
B3aUMOJICCTBYIOIINX TEJI.
N3ydenne 3aBUCIMOCTH
CHJIBI YIIPYTOCTH OT
nedopMaIu; CpaBHEHUE CHIT
TPEHUS TTOKOs1, KaUueHUs 1
ckousbxkeHusi. OObsicHEHHE
HeBecomocTu. [IpoBenenne
JKCIEPUMEHTA:
HCCIIEIOBAaHUE 3aBUCHMOCTH
CHJI yTIIPYTOCTH,
BO3HHUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pa3sle, OT uX
nedopmaluu; n3yueHue
JBUKEHUSI OpycKa Io
HaAKJIOHHOM INIOCKOCTH;
HCCJIEI0BAHNE YCIOBUI
paBHOBECHS TBEPIOTO TEA,
HMMEIOIIETO OCh BPAILEHUS.
OObsicHeHnEe 0COOEHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUKCHHUSI,
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K BBIOOpPY ¥ (DOPMYITUPOBKE TEMBI.

IpakTuyeckoe 3ansitue: OnpeieneHre CTECHA 3HAYMMOCTH TeMbI poekTa. OnpeencHue
1eNu U 3a7a4. Tunuaneie crnocoObl onpeaeneHus nenu. IHGeKTHBHOCTD TeNIeoIaraHusl.
[Mousitue «'unotesay. [porecc mocTpoeHust rumnore3bl. DopmMynUpOBaHKUE TUITOTE3bI.
Jloka3arenbCTBO U ONMPOBEPIKEHUE THITOTE3bl. AKTYAIbHOCTD U IMPAKTHUYECKasi 3HAYUMOCTh
UCCIIC/IOBAHHS.

JlabopaTtopHas pabota: «OrnpeaesieHne )KeCTKOCTU MPYKUHbBI

JlaboparopHas paboTta: «M3ydueHue paBHOBECHS TeJ MO JEHCTBHEM HECKOJIbKUX CHII

JlaboparopHas pabota: «Onpenenenue kodh HUIMEeHTa TPEHUS CKOJIbKEHUS

JlaGopatopHas pabota: «/3yueHue qBMKEHUE Tela M0 OKPYKHOCTH MO/ JIEHCTBUEM CUIIBI TSXKECTH
YIOPYTOCTH.

CBOOOJIHOTO MaIeHUs TEIL,
JIBIDKEHUSI IO OKPY>KHOCTH Ha
OCHOBE 3akOoHOB HproTOHA,
3aKOHA BCEMUPHOIO
TaroreHus. OObsICHCHUE
OCHOBHBIX ITPUHIUIIOB
JICUCTBUS NOAIIMITHUKOB U UX
MPAKTUYECKOTO MPUMEHECHHUS.
OOBsCHCHUE IBHKCHUS
HCKYCCTBEHHBIX CITyTHHKOB.
Pemenne pacu€tHbixX 3a1a4 ¢
SIBHO 33JJaHHOU (hU3HUECKOM
MOJIENIBIO C UCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmyi
IuHaMuKH. PacniosHaBanue
(U3HYECKUX SIBJICHU B
y4eOHBIX OIBITaX U
OKpY>KaroIIeH KU3HHU:
WHEpIIMs, B3aUMOJICHCTBUE
TeN. AHaIN3 GU3NIECKUX
MPOLIECCOB U SIBJIIEHUM C
HUCIIOJIb30BaHUEM 3aKOHOB U
MIPUHIUIIOB: 3aKOH
BCEMUPHOTO TAroTeHus, I, I1
u I1I 3akonsl Hel0TOHA,
MIPUHITUTT CYTICPIIO3UIINH CHII,
MIPUHIUIT PAaBHOIIPABHOCTH
WHEPIUATbHBIX CUCTEM
OTCUETa

Tema 1.3.
3aKOHBI
COXpaHEHHUSI.

Conepxkanue yyeOHOro Marepuaa.

1.Mmynbe. 3aKOH COXpaHEHUs UMITYJIbCA.

2.Pabora. DHeprusi. MomHOCTh. 3aKOH COXPaHEHHs] MEXaHUYECKON SHEPrHH.

[TpoBenenue sKcrepuMeHTa:
n3y4eHHue abCoIOTHO
HEYIIPYroro yzaapa c
IMOMOIIIBIO ABYX OAWHAKOBBIX
HUTSHBIX MasTHUKOB,;
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HpaKTI/I‘IeCKOC 3aHsATHE: Pemenne 3a1a4 Ha 3aKOH COXpPAaHCHUA UMITYyJIbCa.

HpaKTI/I‘IGCKOC 3aHsaTHE: Pemenne 3a1a4 Ha 3aKOH COXPAaHCHUS DHEPIruu.

JlaboparopHas padota: «M3ydueHue ynpyroro yaapa AByxX Tei»

HCCIICIOBAHUE CBSI3H pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPruu Tena
Ha IPUMEpPE pacTsHKEHUS
pe3uHoBOro xryta. OueHka
aOCOFOTHBIX U
OTHOCHUTEJIbHBIX
IIOTPEUIHOCTEN U3MEPEHUN
(bu3NYECKUX BETUYHH.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 3aJaHHON (pu3HUecKon
MO/JIETIBIO C UCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMyJT
JUHAMMKHU U 3aKOHOB
coxpaHeHus. Pemenue
KAueCTBEHHBIX 33714 C
OMOpOil HAa U3yUYEHHBIE B
paszaene «MexaHuka»
3aKOHBI, 3AKOHOMEPHOCTH U
¢busnveckue sBICHUS.
Onucanne MEXaHUYECKOTO
JIBUKEHUSI C UCIIOJIb30BaHUEM
(bU3NYECKUX BETUYUH:
UMITYJIbC TeJla, KHUHEeTHYeCcKast
SHEPrus NOTEHIMAIbHAS
SHEPrusi, MeXaHu4ecKast
paboTa, MexaHu4ecKast
MOIIHOCTb. AHaINU3
(bu3M4ECKUX MPOLECCOB U
SIBJICHUH C MUCIOJIb30BAHUEM
3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPTUH,
3aKOHA COXPaHEHMUSI
ummynbca. O0bsicHEeHnE
OCHOBHBIX IPUHLIUIIOB
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JNEUCTBUA U MPAKTUYECKOTO
MIPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK:
BOJOMET, KONEP, IPYKUHHBIN
nuctoiier. OObSICHEHHE
JBH>KEHUS PAKET C ONIOPOM HA
W3y4YeHHbIE (PU3HUECKUE
BEJIMYMHBI M 3aKOHBI
MEXaHUKH.

IIpakTH4yeckoe 3aHsATHE

[TnanupoBaHure STanoB BHIMOIHCHHS mpoekTa. CrocoObl cOopa W aHamm3a HHDOPMAIHH.
W3ydyeHne WMCTOYHHKOB HeoOxomumoil wuHbopManuu. W3ydeHuwe mnureparypbl IO TeMaM.
CocraBieHne MHIMBUAYAILHOTO paboYero miana, 0Toop (GakTHIeCKOTo MaTepuaa.

IIpakTH4yeckoe 3aHsATHE

Bunsl nureparTypHbIX HCTOYHMKOB HH(pOpManuu: y4yeOHas jureparypa (y4eOHMK, ydeOHOe
noco0ue), crpaBOYHO-MH(POPMANMOHHAS JHTEpaTypa (SHIUKIONEIUS, SHIUKIONeINISCKUN
CJIOBaph, CIIPABOYHUK, TEPMUHOJIOTUYECKUN CIIOBAph, TOJIKOBBIN CIOBaphb), HayyHas JUTEpaTypa
(MoHOTpadusi, COOPHUK HAYYHBIX TPYAOB, TE3UCHI JOKJIAI0B, HAYYHBIE KypPHAIIBI, JUCCEPTALIIH).

Tema 1. 4.
MexaHndeckne
KoJIe0aHus U
BOJIHEL.

Conepxxanue yyeOHOro Marepuaia.

1. Mexanuueckue KonebaHus. AMIUTUTYAA, IEPUOJ, YacToTa, (pa3a konedanuii. CBoOOAHbIE U
BBIHYX/ICHHbIE KoJiebanus. Pe3onaHc.

2.Mexannueckue BOJHbI. CBOMCTBA MEXaHUYECKHUX BOJIH. 3BYK. 3BYKOBBIE BOJIHBI.
PacnpocTpanenue 3Byka, CKOPOCTb 3BYKa...

IIpakTuyeckoe 3ansaTue [IpaBuia ohopMIeHUS TUTYIBHOTO JIUCTA, COJACPIKAHUS MPOCKTA.
Odopmnenne 6ubauorpaduyeckoro crnucka. [Ipasmna odhopmiienns Tabmauil, rpaduKoB,

HccnenoBanue napameTpoB
Kos1e0aTeIbHON CUCTEMBI —
Mepuoa, YacTOTHI,
aMIUTATYAbI U Pa3bl
KosieOaHui (TMPYKUHHBINA
W/AJTM MaTEMaTHYIECKUN
MasTHUK). Habmronenue
3aTyXaloluX KOJIeOaHuH.
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IarpamMm, CXeM HccnenoBanue cBOMCTB

JlaGopaTtopHas pabota: «MI3roToBICHNE MasTHUKA U ONIPEACIICHHUE ITEPHO/Ia ero KoJieOaHu» 2 | BBIHY)XICHHBIX KOJCOAHHI.
HaGnronenue pe3onanca.

JlabGopaTtopHast pabota: «3yueHue qBUKEHHUS TeJa 0 OKPY>KHOCTHU IO IEUCTBUEM CHIJI TSDKECTH | 2 IIpoBesieHHE SKCIIEPUMEHTA!
U yIPYTOCTH HCCJIEI0BAaHNE 3aBUCUMOCTH

MepHOa MaJIbIX KOJICOaHMIA

JIaGoparopHas pabora: «HccienoBanue 3aBUCMMOCTH TIEPUOA ¥ YaCTOTHI CBOOOJHBIX 2 | TPy3a Ha HUTH OT JITHHBI

K0Je€0aHUil HUTIHOIO MasTHUKA OT €r0 JUIMHBI» HUTH ¥ Macchl rpysa; OueHka
a0COJIIOTHBIX U

OTHOCHUTEIBbHBIX
MOTPENIHOCTEN U3MEPEHU I
(U3NIECKUX BETUYNH.
Pemenue pacu€rHbix 3a1a4 ¢
SIBHO 33JJaHHOU (hU3HUECKOM
MOJIEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
(hopMyJ1, OTIMCHIBAIOLITIX
Mexanudeckue .Onucanue
MEXaHUYECKHUX U C
HCII0JIb30BaHUEM
(bu3MYECKUX BETUYHH:
MePUOJI U YacTOTa
KoJe0aHui, aMITUTy1a U
¢aza konebdaHui, 3apsaa U
CUJIa TOKa B TApMOHUYECKUX
Konebanusx. Pemenne
KaueCTBEHHBIX 33]1a4 C
OIOpOU HA U3yYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH,
OTHICHIBAIOIITHE
MEXaHHYECKHe KoyeOaHusl.

Paszpnea 2. MouJiekyasipHas pu3NKa U TEPMOJIMHAMHUKA.
Tema 2. 1. Coneprkanue yueOHOro MaTepuaa. IIpoBenenne sKcrEepUMEHTA:
OcHOBBI 1. OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TeOpUH, UX ONBITHbIE 00OCHOBAHUS. OIIPEICJIEHUE MACChl BO3TyXa
MOJIEKYJISIPHO- Maccs! u pa3mepsl MonekyJl. KonndecTBo BemecTsa. TemioBoe JBUKEHHE. 2 | B KJIAcCHOM KOMHATe Ha

19



KUHETHUYECKON 2. Mogaenb naeanbHOTo raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH 2 OCHOBE W3MepeHul 00béMa

TEOpPUH UJIIbHOTO ra3a. KOMHATHI, JTaBJICHUS u

4. Vpasuenune MenaeneeBa- Knaneiipona. ['a30Bbie 3aKOHBI. 2 | Temneparypsl BO3/iyxa B HEW;

UCCJICIOBAHUE 3aBUCUMOCTH

[TpakTrueckoe 3ansTue: Pemenre 3aga4 Ha OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH. 2 | Mexay napameTrpamu

COCTOSIHUSI pa3pexKEHHOTO

JlabGopaTtopHast pabota: «HabnroaeHust MOJIEKyJISIPHOTO B3aUMOACHCTBUS TEI» 2 raza. OueHka aOCOJIIOTHBIX U
OTHOCUTEIBbHBIX

JlabGopaTtopHast pabora: « OmnpezesieHre CKOPOCTH TEIIOBOIO IBUXKEHUSI Ta30B) 2 MOTPENIHOCTEN  M3MEPCHHMI

busnueckux BEJIMYHH.

OObsacHenue OCHOBHBIX

[IPUHILIUIIOB JNENCTBAN

TepMOMETpa M OapoMerpa u
yCIIOBUH WX  0€30IacHoro
HCITOJIb30BaHUS B
IIOBCEIHEBHOM JKU3HU.
PacnosnaBanue (usnyeckux
SIBJICHU B Y4YEOHBIX OIBITAX
U OKPYXKAWOIIEH  KU3HU:

maddysus, OpOYHOBCKOE
IBUKCHHUE. Onucanue
TETIJIOBBIX SABJICHUN c
HCIIOJIb30BAaHNEM
¢buznyecKux BEJINYMH:
JaBJICHUE Ta3a, TEMIIepaTypa,
cpenHsis KMHETHYecKast
JHEprus Xa0THYECKOTO
JIBUKEHUS MOJIEKYI,
CpeIHEKBapaTUYHAs

CKOPOCTBMOJIEKYJI.  AHanIu3
(GU3NYEeCKUX TPOLECCOB U
SIBICHUN C HCIOJb30BaHUEM
MKT, ra30BeIX 3aKOHOB,
CBA3U cpenHeu
KUHETUYECKON SHEPruu
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Conepxanue yyeOHOro MaTrepuaa.

TETIOBOTO JIBYDKCHUS
MOJIGKYJT C  abCOJIOTHOM

TeMIepaTypou. Pemenue
pacuéTHbIX 3a7a4 C SABHO
3aJaHHOU bu3ngecKou

MOJICJIBIO C HMCIIOJb30BAHHUEM
OCHOBHBIX nonoxxkeHnid MKT,
3aKOHOB u bopmyn
MOJICKYJISIPHOM bu3HKH.
PaGota B Tpymmax npu
IJIJAHUPOBAHUH, TPOBEACHUHN
u HWHTEPIIPETANN
pe3yNbTaTOB  ONBITOB |
aHaJM3¢  JIONOJIHMTEIIbHBIX
HMCTOYHHMKOB MH(OpMaIuu 1mo
TeMe

2.2 OCHOBBEI

BuyTtpenssist sneprust. KonuuecTBo Temorsl U pabota. PaboTa rasa. 3akoHbI TEpMOJUHAMUKA

HpOBCI[CHI/Ie 9KCIICPUMCHTA:
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TEPMOJUHAMUKU U3MepeHue yAETBHOM

TEIIOEMKOCTH BEILECTBA.
[IpakTuueckoe 3ansatue: Pemenue 3anay no reme: « Ilpumenenue nepBoro 3akona 2 | Ounenka  abGCOMIOTHBIX  H
TEPMOJIMHAMUKHU K U30IIPOIIECCAM. OTHOCHUTEILHBIX
MOrPEIIHOCTEN  M3MEpEHUi
¢buznueckux BEJIMYUH..
OO0bsacHenue MIPUHLUIIOB
IECUCTBUS " YCIIOBUM

0€30I1aCHOT0 HUCIIOJIH30BaHUS
B HOBCEIHEBHON JKU3HHA

JIBUTaTEIIs BHYTPEHHET O
CropaHus, OBITOBOTO
XOJIOAUIIBHUKA,

KoHAuIuoHepa.  Onucanue
CBOHCTB TE€I H TEIUIOBBIX
SIBJIECHUM C HCHOJIHL30BaHUEM

busnveckux BCJIMYMH:
JIaBJICHUE Tra3a, TeMIlepaTypa,
KOJINYECTBO TEIUIOTHI,

BHYTpPEHHSA 3HEprusi, pabora
raza. Pemenne pacuy€THBIX
3a1a4 ¢ SABHO 3aJaHHOMN
¢usnueckoii  Monenbl0  C
HCIOJIb30BAaHUEM  OCHOBHBIX
3aKOHOB u dbopmyn
MOJIEKYJISIpHON ~ QU3UKH U
TepMOoAMHAMUKHU.  Pemenue
KaueCTBEHHBIX  3ajjad ¢
ONOPOM Ha W3YyYECHHBIE B
pasnene «MonekynspHas
¢uzMKka U TEPMOJAMHAMUKA)
3aKOHBI, 3aKOHOMEPHOCTH H
¢busnueckue sprnenus. Pabora
B TIpyNmax IMpH aHalu3e
JIONIOJIHUTENbHBIX UCTOYH
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[IpoBenenue sKCHEpUMEHTA:

Tema 2. 3. Copaepxanue y4eOHOro MaTepHrania. W3MEpPEHUE  OTHOCUTEIIbHOU

BzanMmuabie BJIQXXHOCTH Bo3ayxa. OlieHka

IIpeBpalCHUA [TapooOpa3oBanue u koHaeHcanus. crmapenue u kunenue. TBEpaoe Teno. Kpucrammuyeckue u 2 abCONIOTHBIX U

JKHIKOCTEH U amop(HBIC Tena. OTHOCHUTEIBHBIX

razoB. TBEpjbie MOTPEUIHOCTEN  U3MEpEeHUI

Tena. bu3nUecKux BCJIMYMH.
N3yuenune CBOWCTB
HACHIIIECHHBIX MapoB.,
cIoco0oB U3MEpPEHUs
BJIQXKHOCTH HaGmonenue

KUIICHUA TIpU TMMOHUKCHHOM
JaBJICHUH, HarpcBaHusg u

TUTABIICHHSI
KPHCTAJUTNIECKOTO

BEIIIECTBA. OOmBsicHeHUE
IMPUHIIMIIOB HeﬁCTBHﬂ n
yCIIOBUH 0e301macHOro
HCIIOJIb30BAHUS B
MOBCETHEBHOM KHU3HU
THTPOMETPa,  TCUXPOMETPA,
KaJIOpUMETpA. Nzyuenue
TEXHOJIOTUN IMOJTYyUCHUA

COBPEMEHHBIX MAaTepUaJIOB, B
TOM YHCJIE HaHOMAaTEPHUaJoB.
Pemenue pacu€rHpixX 3amay c
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SIBHO 3aJaHHOW (Qu3NUeCcKOn
MOJIEJIBIO C HCIOJIB30BAHUEM
ypaBHEHUS TETJIOBOTO
Oananca. Pemenue
Ka4eCTBEHHBIX  3a7ad4  C
OOpOM  HA  H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢usnveckue  SBICHUS 110
TeMe

Paznea 3. DJIeKTPOAMHAMHKA.

Tema 3. 1. Copepxanue yueOHOro MaTepHara. [IpoBeneHue sKcHepUMEHTA:
DneKTpoCcTaTHKA. U3MEpPEHUE INIEKTPOEMKOCTH
1. Dnextpuueckuii 3apsj. 3aKOH COXpaHEHUs JIEKTpUUecKoro 3apsaa. 3akoH Kymona. 2 | KOHJEHcaTopa. Onenka
a0COIIOTHBIX u
2. Dnexrpuueckoe noiue. Hanpssx€HHoCTh 1o, Dnekrpuyeckas EMkocTs. Konnencarop 2 | OTHOCHUTEJIBHBIX

CoenuHeHns KOHJIEHCAaTOPOB MOTPEIIHOCTEN  U3MEpPEHU
buznyecKkux BEJIMYMH.
[Ipaktryeckoe 3anarue: Penenune 3a7a4 Ha pacy€T 3JIEKTPOCTATUYECKUX BEIMYMH U 3aKOH 2 H3zyuenne IIPUHIHNIIOB
Kynona. JNEUCTBUS AIIEKTPOCKOIIA,
AIIEKTPOMETPA,
ITpakTueckoe 3andaTue: Pemenue 3a1ad Ha pacy€T dNEKTPUIECKOM EMKOCTH 2 | KOHACHCATOpA. W3yuenne
MIPUHITUTIOB NENCTBUAN
yCIIOBUI 0e30macHoOro
MPUMEHEHHUSI B PAKTUYECKOU
AKU3HH, KOIIMPOBAJILHOTO
amrapara, CTPYHHOTO
MIPUHTEPA. Paccmotpenue
(bU3UIECKUX OCHOBaHHI
ANEKTPOCTATUYECKOM 3aIUTHI
u 3a3eMJICHUS
anekTponpudopoB. Pemenne
pacu€THBIX 3aJad C SIBHO
3alaHHOU bu3nueckoit
MOJIETIbIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyJ
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AJIEKTPOCTATUKU.  PemeHue
Ka4ECTBCHHBIX 3a1a4 C
OMoOpo  Ha  H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SIBJICHUS
AIEKTPOCTATHUKH.

PacnioznaBanue Quanyeckux
SBJICHUN B y4E€OHBIX OIBITaX
U OKpYXamlIled  KU3HU:
AIEKTPU3ALIMS TeN,
B3aMMOJICIICTBUE 3apsiioB H
OOBSICHEHHE WX Ha OCHOBE

3aKOHOB u bopmyn
anekTpoctatuku. OnucaHue
U3YYCHHBIX CBOICTB

BCIICCTBA M JJICKTPUUCCKHX
SIBJICHHH C MCIIOJIb30BaHUEM

buznuecKux BEJTUYMH:
ANEKTPUYECKUI 3apsn,
HANPsKEHHOCTh
AIEKTPUUYECKOTO TOJIS
OTEHIIHAI, pa3HOCTh
MOTEHIUAJIOB,
AIEKTPOEMKOCTb. Amnanus

(¢U3NYEeCKUX TpPOLECCOB U
SBJICHUM C HCIOJIb30BAaHUEM
(U3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHHUSl DJIEKTPUYECKOIO
3apsiia, 3akoHa  Kynona.
PaGora B rpynmax 1mpu
aHaJIu3€  JIOTOJIHUTENBHBIX
WCTOYHHUKOB HH(poOpManmu u
MOJrOTOBKE  COOOIEHUH O
MIPOSIBIICHUHT 3aKOHOB
AJIEKTPOCTATUKHU B
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OKpYyXarolen  JKU3HHU U
IMPUMCHCHUUN UX B TCXHUKC

Tema 3.2.
3aKOHBI
ITOCTOSIHHOTO
TOKa.

Copaepxanue V‘-I66HOI‘O Mmarcpuaja.

1. IlocTostHHBIM 3neKkTpudecKuid TOK. Cuila ToKa, HapsHDKEHUE, SJIEKTPUUYECKOE COMPOTUBIICHUE.
3akon Oma Jyisl y4acTKa Lenu.

2. IlocnenoBarenbHOE U ApAILIEIBLHOE COSUHEHNE TPOBOIHUKOB.
OJIC ucrounnka Toka. 3akoH OMa JIjis OJTHOH 1LIETH.

3. TemnoBoe nelicTBHE IEKTpUUYECKOro Toka. 3akoH Jkoyis-Jlenna. Pabora u MOITHOCTH
TOKa

JlabopaTtopHas pabota «M3yueHue napajijieIbHOTO COSTUHEHHUS MPOBOJHUKOBY

ﬂa6opaTopHaﬂ pa60Ta «I/I3yqune IMOCJICAOBATCIIbHOI'O COCAMHCHUS ITPOBOJHUKOBY

JlabopaTtopHast pabota « M3mepenue 9/1C 1 BHYyTPEHHETO CONMPOTHBIICHUSI HCTOYHUKA TOKA

JlabopaTtopHast pabota « Mi3mMepeHne MOITHOCTH U PaOOTHI DJIEKTPUUECKOTO TOKA

JlaboparopHas pabota «OnpeneneHre yIeabHOro CONPOTUBIIEHUS MaTepraa u3 KOTOporo
M3TOTOBJICH MPOBOJIHHUK.

[\SRL ORI SN]SR \S)

HpaKTI/IquKOe 3aHsATHE: Pemmenue 3a1a4 Ha 3aKOHBI Owma.

[\

ITpakTueckoe 3anaTue: Pemenue 3agad Ha 3akoH Jxxoyins - JIenna.

IIpakTHyeckoe 3aHATHE

HNudopmannonHblie pecypcsl (MHTEpHET - TexHoJoruu). [IpaBuiia u ocobeHHOCTH
uHPOPMaMOHHOTO TTorcka B IHTepHeTe. Buabl utenns. Bunbl pukcupoBanus nHopMarmm.
Busl 060061eHus vHGopMauu

IIpakTHyeckoe 3ansATHE
CO6op u yrouHeHne nHGopMaLnu (OCHOBHbIE HHCTPYMEHTBI: HHTEPBBIO, ONPOCHI, HAOIIOCHUS,
SKCIIEPUMEHTHI U T.I1.); 00CYkK/I€HNE METOJUUYECKIX aClIEeKTOB M opraHu3aius padboTsl. Metozsl

HCCICAO0BAaHUA: MCTOJAbI SMITMPUYCCKOT0O UCCIICAOBAHUA, MECTOAbI TCOPETUYCCKOT'O UCCIICAOBAHU .

Tema 3. 3.

Conepxkanue yyeOHOro Marepuaa.

[IpoBenenue sKCHEpUMEHTA:
U3y4eHUe CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB;
m3Mepenne IJIC ucToyHMKa
TOKAa W €ro BHYTPEHHETO

COIIPOTHBIICHUS;

HaOMIOJICHUE  DJICKTPOJIH3a.
OneHka  aOCONIOTHBIX U
OTHOCHUTEJIbHBIX

MOTPEUIHOCTEH  HM3MEpeHui
buznIecknx BEJIMYMH.
OOnbsicHeHue IPUHIUIIOB
NEUCTBUSA u YCIIOBHM
0e30macHOro  NPUMEHEHUs
amrepMeTpa,  BOJBTMETPA,

peocraTa, UCTOYHMKOB TOKA,
SJICKTPOHArpeBaTCIbHBIX n
ANIEKTPOOCBETUTEIBHBIX

pudopoB, TEPMOMETpa
COIIPOTHUBIIEHUS, BaKyyMHOI'O

IMo/na,  TEPMHUCTOPOB |
¢doTope3ncTopos,
MTOJTYTIPOBOTHUKOBBIX
JTUOJIOB, raJbBaHUKH.

Pemenue pacu€rHbix 3amau c
SIBHO 3aJaHHOW (Pu3nUecKon
MOJEJbI0 C HCIIOJb30BaHHUEM
OCHOBHBIX 3aKOHOB M (hOpMYIT
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DIIEKTPUUYECKHI 4. TlomynpoBoguuku. CoOCTBEHHAs M IPUMECHAS TIPOBOIUMOCTH TOTYIPOBOIHUKOB. 2 | TeMbl «ITocTostHHBII
TOK B pa3HbIX P-n- nepexon. IlonynpoBoIHUKOBBIN 110, DIEKTPUUECKUI TOK B METaJIaX. JIEKTPUYECKUI TOK».
cpenax. PacnioznaBanue Qu3nyeckux
2.91eKTPUUYECKUN TOK B KUIAKOCTSIX. 2 SIBJICHUI B Y4YEOHBIX ONBITAX
DJIEKTPUYECKUHM TOK B ra3zax. DJEKTPUYECKHUM TOK B BAKYyMeE. U OKpY)XKawmoueh  KU3HU:
[IpakTuueckoe 3ansatue: Pemenue 3aad no TeMe « QINEKTPOTU3» 2 BJICKTPpUYCCKasA

MIPOBOJIUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHUCTBUS TOKa.
AHanu3 AIIEKTPUYECKUX
SBIEHUM UM IPOLIECCOB B
LEMIX TMOCTOSHHOTO TOKa C
UCIIOJIb30BAaHUEM  3aKOHOB:
3akoH OMma, 3aKOHOMEpPHOCTH

IOoCJICJOBATCIBHOI'O u
napajjiCJibHOIro COCAMHCHUSA
IIPpOBOAHHKOB, 3aKOH

Jbxoynsa-Jlenna.  Onucanue
U3yYCHHBIX CBOWCTB BEIIECTB
N DJICKTPHUYCCKUX SIBJICHUM C

HCIOJIb30BaHUEM
bu3nyecKux BEJINYMH:
ANEKTPUYECKUN 3apsij, cuia
TOKa, AIEKTPUIECKOE
HaIpsKEHUPa3HOCTh
noteHimanos, JJIC, pabota
TOKa, MOIIIHOCTh TOKA.
Hcmonns3oBanne
UH(OPMALIMOHHBIX
TEXHOJOTUH IS  TIOMCKa,
CTPYKTYpPUPOBaHUS,
WHTEpIpeTaIu 51

npecTaBiIeHus] HHPOpMAIHH
MIPU TOATOTOBKE COOOIICHUI
O TPUMEHEHHH  3aKOHOB
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IOCTOSAHHOI'O TOKa B TCXHUKE
1 TCXHOJIOTUA

Tema 3. 4. Coneprkanue yueOHOro MaTepuaa.
MarnuTHO€ nosze. 5. BzaumopelictBue TokoB. MaruutHoe nose. MHayKuus MarHuTHOro moJist. MarHUTHBIN [IpoBeneHue sKcHepUMEHTA:
MOTOK. 2 | UIByYEeHUE MATrHUTHOTO IO
Cuna Amnepa. Cuna Jlopenna . KaTyIIKU c TOKOM,;
6. SBienue snexkrpoMarHuTHOW UHAYKIUU. [IpaBuio Jlenma. CamonHayKIIHS. 2 | uccienoBanue JEACTBUSA
NHyKTUBHOCTb. IIOCTOSIHHOTO ~ MarHuTa Ha
paMKy c TOKOM;
MarsuTHbIE CBOMCTBA BEIIECTBA. JHEPTHSI MArHUTHOTO TOJIS TOKA. HCCIEe0BaHUE SIBJICHUS
3JIEKTPOMArHUTHOM
IIpakTrueckoe 3aHsaTue: Pemenue 3a1a4 Ha pacyeT MarHUTHOW MHIYKIIMA 1 MarHUTHOTO TIOTOKA. 2 WHAYKIOHAH. Orerka
a0COIIOTHBIX u
ITpaktudeckoe 3ansrue: Pemenne 3anad Ha pacy€r cuibl AMnepa u cuibl JlopeHuna. 2 | OTHOCHTEIbHBIX
MOTPEITHOCTE  U3MEpeHUI
buznyecKkux BEJIMYMH.
OOnbsicHeHne MPUHITUTIOB
IEUCTBUS u YCJIOBUI
0€30macHOr0  NMPUMEHEHUS
MTOCTOSTHHBIX MarHuTOB,
AJIEKTPOMArHUTOB,
AJIEKTPOJIBUraTeNs,
YCKOPHTENEH 3JIEMEHTAPHBIX
YacTHIl, WHTyKIIMOHHOMN
neun. Pemenue pacdy€THBIX
3a1a4 Ha MIPUMEHEHHE
dbopmyn Tembl «MarHuTHOE
noJie. DNeKTpOMarHuTHas
AHIYKITUS. Pemenne
KaueCTBEHHBIX  3a7a4  C
OMOpOl  HAa  W3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(UBUYECKUESBIICHUSI  TEMBI
«MarnuTtHoe noJje.
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DJIeKTpOMarHuTHast

uHAykuus».  OnpeneneHue
HaIlpaBJICHUs BEKTOpa
MHAYKIUM MarHUTHOTO I0JIS
MIPOBOJIHUKA C TOKOM, CHJIbI
Amriepa u cunsl Jlopenna.
PacnioznaBanue Quanyeckux
SBJICHUN B y4E€OHBIX OIBITaX
U OKPYXAWOIIEH  KU3HU:
B3aMMOJCHCTBE MAarHUTOB,

3JIEKTPOMArHUTHAs
AHIYKIUA, JIEeUCTBUE
MarHuTHOTO o Ha

MPOBOJHUK C TOKOM H
JBIKYUIMICS 3apsia. AHanu3
3JIEKTPOMATHUTHBIX SIBJICHUN
C HCHOJB30BAaHMEM 3aKOHa
3JIEKTPOMATHUTHOMN

WHYKLIHH. Omnucanne
M3YyYECHHBIX CBOMCTB BELIECTB
u AIEKTPOMAarHUTHBIX
SIBJICHWH C WCITOJIb30BaHUEM
buznyecKux BEJIMYNH:
WHAYKIYS MAarHUTHOTO TOJI,
cuina Amnepa, cuia Jlopenia,
WHyKTUBHOCTD KaTYIIKH,
JHEpPrusl DJIIEKTPUUYECKOIO U
MarHuTHOTO ITOJIEH

IIpakTnyeckoe 3anaTHe: OCHOBHAs 4YacTb MCCIEAOBAaHUSA: COCTABICHHE WHIUBUAYAIBHOIO
pabouero nijaaHa, MOMCK UICTOYHHKOB U JIUTEPATYphl, 0T00p (haKTUUYECKOro MaTepHara.

IIpakTnuyeckoe 3ansitue: COOp, cucTeMaTH3alUsl W AaHAJIU3 MOJYYEHHBIX pPE3YJIbTATOB.
QPopMyIMPOBKA BBIBOJIOB.

IIpakTnyeckoe 3ansitme: CTpyKTypupoBaHHMe mnpoekTa. IIpaBuia cocTaBieHHsS KOHCIEKTOB.
MeTto/161 pabOThI C TEKCTOBBIMU HCTOYHHKAMHU HH(OPMAIIHH.

Paspgea 4.

DJIeKTPOMATrHUTHBIE K0JIeOAHUS U BOJIHBI.
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Tema 4.1.
DNeKTpOMarHuTH
ple KosieOaHus.

Coneprkanrie yaeOHOT0 MaTepHaa.

1. KonebaTenpHbIit KOHTYP. CBOOOIHBIE 3JIEKTPOMarHuTHhIE KojieOaHus. BeIHy X IeHHBIS
AIIEKTPOMAarHUTHbIE KosneOanus. IlepeMeHHbIH AIeKTPHUECKUI TOK.

2. AKTUBHOE COINPOTHUBIICHHE. [{eiiCTBYIOIIIEE 3HAaUCHHE CHIIbI TOKA U HanpsbkeHus. Konaencarop
Y KaTYIIKa B LIETIH MEPEMEHHOI0 TOKa. DJIEKTPUUYECKHUI PE30HAHC B LIETIH EPEMEHHOI0 TOKa

3. Tpancdopmarop. [IpousBoacTBo, nepemaaya u MOTpeOICHNE IEKTPOIHEPTruu. [ eneparop
He3aTyXarluX KoJeOaHuu.

HpaKTI/ILIeCKOC 3aHsATHE: Pemenne 3aJa4 Ha pacqéT AKTHBHOI'O, UHAYKTHUBHOTIO, €MKOCTHOT'O
COIIPOTUBJICHHUA

IIpakTuyeckoe 3ansaTue: [loasenenue uroros. [Ipasuna opopmiienus pesynpraToB. TpedoBaHusS
3allUTe NPOEKTA, IPE3EHTAIMH NTPOeKTa. Pe3yabTaThl ONBITHO- 3KCIIEPUMEHTAIbHON pabOThI:
CxeMbl, UepTekH, AHAJIU3, BBIBOJIbI, 3aKJIFOUCHHUS.

IpakTuyeckoe 3ansaTHe: OTYET O X0/I€ BHINOAHECHUS TpoekTa. OhopMIICHHE MOSICHUTEILHON 3a11
npoekTy. CTpyKTypa MOSICHUTEIILHOU 3aicKu. TpeOoBaHus 0(OpMIICHHIO.
'OCTsI o odopMIICHHIO padOT.

HccnenoBanue mapaMeTpoB
KOJeOaTeIbHOH CHCTEMBI —
nepuoja, Y4acTOTHI,
aMIUIATY 1Bl u ¢azsrl
koisiebanuii. UccinemoBanue
MEPEMEHHOT0 TOKa B LI U3
MOCJIe0BATEIHHO
COCIMHEHHBIX KOHJEHCATOPA,
KaTymIKu ¥ Pe3UCTopa.
Ouenka  aOCONIOTHBIX U
OTHOCHUTEIbHBIX
IIOTPEUIHOCTEN
(bU3nIECKUX
OOmbscHeHUE
IEUCTBUS u
0e301macHOTO
ANEKTPUYECKOTO 3BOHKA,
reHeparopa MePEMEHHOTO
TOKa, JIMHUH
anekTporiepenad.  Pemenue
pacuéTHBIX 3a/1a4y c
SIBHO3aJaHHOW  (pu3nueckoin
MOJIEJIbI0 C HMCHOJb30BaHUEM
OCHOBHBIX 3aKOHOB "
bopmy, OTHCHIBAIOIITIX
AJIEKTPOMArHUTHBIC
Kose0aHusl. Onucanue
AIEKTPOMArHUTHBIX
Kose0aHui c
HCIIOJTH30BaHUEM
buznuecKux BEJIMYUH:
TIEPHO.T u 4acToTa
KojeOaHui, aMIuuTyga W
¢daza konebanuii, 3apsg u
CHJIa TOKa B TapMOHUYECKHX

U3MEPEHUN
BEJIMYHUH.
MIPUHLIUIIOB
YCIIOBUI
IIPUMEHEHUS
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AJIEKTPOMAarHUTHBIX
KoJIeOaHMSIX. Pemenue
Ka4eCTBEHHBIX  3a7a4  C
OOpOM  HA  H3Y4YEHHBIE
3aKOHBI,  3aKOHOMEPHOCTH,
OIHCBIBAIOIIIE
3JIEKTPOMarHUTHBIC
KoJIeOaHMsI. Pabora B
rpynmnax npy IJIaHUPOBAHHH,
HpOBeI[CHI/II/I nu
UHTEPIPETAIIMUA PE3YJIbTATOB
OIIBITOB, Hu aHaJIN3e
JIOIIOJTHUTEIBHBIX
HMCTOYHUKOB MH(pOpMaLUU IO
TeEME

Tema 4.2. Conepkanue yueOHOro Marepuania.
ONEKTPOMarHuTH | 1.31eKTpOMarHUTHOE IOJI€ U 3JIEKTPOMAarHUTHBIE BOJIHBI. CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH. 2 | U3yuenue oOpa3oBaHus U
bI€ BOJIHBI. N3obperenue paano [HomoseM. [IpuHnmmne! paanocsssu. TeneBuaeHue. pacrpocTpaHeHus

CaertoBble IIONEPEYHBIX U IPOJIOJIBHBIX
BOJIHBI. 2.CBerT Kak aJIeKTpoMarauTHas BojHa. IHTepdepenuus u nudpakuus cera. Jucnepcus ceera. 2 | BOJH. Habmonenue
[Ikana 3/M BoiH. PaznuuHble BUJIBI 2JIEKTPOMArHUTHBIX U3IY4YEeHUH, UX CBOICTBA. OTPaKECHUSAU  IPEIIOMIICHHUS,
UHTEpPepeHIun 51
5. 3akoHbl OTpakeHUs U IperoMiieHus cBeTa. [lonHoe BHYTpeHHEe OTpaXeHUs 2 TU(PaKkIMU  MEXaHHYECKHX
BosH. HaOmonenue cBs3u

6. Jlunszel. Ontuueckue npudopsl. [locTpoeHne n3o0pa’keHus B JIMH3AX. 2 | TPOMKOCTH 3ByKa U BBICOTBI
TOHA C AaMIUIMTYJIOM U

I[IpakTuueckoe 3ansatue: Penienue 3a1a4 Ha GOPMyITy TOHKOI JIMH3BI 2 | 4acTOTOH Kosebanui,
3BYKOBOTO pe3oHaHca.

Hccnenosanue CBONCTB
ANEKTPOMAarHUTHBIX BOJIH:
OTpaK€HHE,  IPEIOMIICHHUE,
noyspu3anus,  AUQPpPaKIus,
uHTepdepeniys.  M3ydenue
YCIOBHUI W3ITy4EeHUS
IEKTPOMAarHUTHBIX BOJIH,
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B3aUMHOU OpUEHTALNHN
BektopoB E, B, v B
AJIEKTPOMArHUTHOM  BOJIHE.

N3yuenne [IPUMEHECHUS
JJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE u OBITY.
OO0bsacHenue MIPUHLUIIOB
JNEUCTBUSA u YCIIOBHM
0e30MmacHOro  IpPUMEHEHUs
MY3bIKAJIBHBIX
MHCTPYMEHTOB,
YIABTPa3BYKOBOM
JUAarHOCTUKU B TEXHHUKE U
MEJULIIHE, panapa,
paguonpuEéMHUKA,
TEJIEBU30pa, AQHTCHHBI,
TenedoHa, CBY-neun.

Pemenne  pacu€rHbBIX M
KayecTBEHHBIX  3aJad ¢
OMOpOMl  HA  H3Yy4YEHHBIE

3aKOHa pacnpocTpaHeHue
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue
MH(OPMALIMOHHBIX
TEXHOJIOTHH  JJIi1  IIOMCKa,
CTPYKTYPUPOBAHUS,
MHTEpIpeTauu n

IpesicTaBiIeHus] UHPOpMaLUK
MpPU TIOJITOTOBKE COOOIICHHIA
00 HCIIOIL30BaHUU
ANIEKTPOMArHUTHBIX BOJIH B
TEeXHHKE. VYyactne B
JMCKYCCUU 00
AIEKTPOMArHUTHOM

3arpsi3HEHUM  OKpY>Karouleit
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cpenbl. Pabora B Tpymnmax
npu MJIAHUPOBAHUH,
MIPOBEACHUU u
UHTEpIpPETAIMU PEe3yJIbTaTOB
OIBITOB u aHajiause
JOTIOJTHUTEIBHBIX

HUCTOYHUKOB MH(pOpPMALIUU 1O
teme3yueHnue SIBJICHUSA
IIOJIHOTO BHYTPEHHETO
OTpaX€HUsl, €ro MPUMEHEHUS
B  cBeroBojae. M3yuenue
MoOJenen MHKPOCKOIIA,
TEJIECKOIIa. [Tonyuenue
CIEKTpa C MOMOIIBIO TPU3MBI
U IUQPPaKIMOHHON PEHIETKH.

N3mepenune IOKa3arelist
IIPEIOMJICHUS CTEKJIA.
Hccnenosanue CBOMCTB
n300pakeHUIB JIMH3aX.
OOmbsicHeHnE MPUHITUIIOB
JNEUCTBUSA 51 YCIIOBHM

0e30MacHOro  IpPUMEHEHUs
OYKOB, JIyTbl, (oToamnmapara,
MPOEKIIMOHHOTO  ammapara,

MHKPOCKOIIA, TEJIECKOIIA,
BOJIOKOHHOM ONTHKH,
TUGPAKIIMOHHON — peméTKH,
MOJIAPONAA. Pemenue
pacuy€THBIX 3aJad C SBHO
3aJaHHOU busngecKon

MOJIEJIbIO0 C HMCMOJb30BaHUEM
OCHOBHBIX 3aKOHOB U (opMyJT
r€OMETPUYECKON ONTHKHU.
[Toctpoenne w  onucaHue
M300paXKeHMsl, CO37aBaeMOr0
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IJIOCKUM 3€pKaJiOM, TOHKOMU

JIMH30M. Paccmorpenue
MIpEAEIIOB MIPUMEHUMOCTHU
reOMETPUYECKOMN OIITUKH.

Pacno3naBanue ¢dusnyeckux
SIBJICHUN B OIIBITaxX "

OKpY’Karouien KU3HU:
IIPSAMOJIMHEMHOE
pacrpocTpaHeHHe CBeTa,

OTpaKeHHE,  IpPEJOMIICHUE,
uHTepdepeHus, audpakius
" HOJISIPU3ALUS CBeTa,
nucnepcusi ceera. M3ydenwue
yCIOBHI Ha0II0IeHUS
MaKCHUMyMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON
KapTUHEOT JBYX CHH(pA3HBIX
KOT€PEHTHBIX  HMCTOYHHKOB.
Ycnosue HAOIIOICHUS
IJIaBHBIX MaKCHMYMOB TIpH
naJeHUN
MOHOXPOMATHYECKOTO CBETa
Ha TUPPAKIIHOHHYIO
pelmeETKy. AHanu3
ONTUYECKUX  SABICHUH  C
UCTIONF30BAaHUEM  3aKOHOB:
3aKOH PSMOJIMHEHHOTO
pacrpocTpaHeHHS CBeTa,
3aKOHBl OTPaXEHHUS CBETa,
3aKOHBI TIPEIIOMJICHHS CBETA.

Omnucanue OIITHYECKUX
SIBJICHUU C UCIIOJIb30BAaHUEM
buznYecKux BEJINYNH:

dbokycHOE  paccTosHUE |
ONITUYECKAs CHJIA JIMH3BI
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IIpakTuyeckoe 3ansiTue: OcobeHHOCTH opopMiIeHUs TeKcTa. JIekcnueckue cpeacTBa, 2
[TpumensieMble B TEKCTaX HAYYHOTO XapakTepa. JJomycTUMbIe COKpAIeHHs CIIOB B TEKCT
[TpaBuna opopmienus TutynbHOro Jucra. Odopmiienne OubdIMorpadhuIecKoro Crmcka,
Tabnui, cxem.

IIpakTHyeckoe 3aHATHE: 2
[Ipesentanus npoekra. OcobeHHOCTH paboThl B Tporpamme PowerPoint. @opmer nmpe3eHTarmii.
TpeboBanus K cofiepkaHuIo ciaiiioB. TpeboBaHus K 0(OPMIICHHUIO MPE3ESHTALUI

IIpakTyeckoe 3anaTHe: Bpems 3amuTsl. PenaktupoBaHue T€31MCOB U JEMOHCTPALMOHHBIX 2
matepuaioB. Kpurepun onieHkr nIpoekTHOH nestenbHocTH. [TyOnnunas 3ammra npoekra. Kak
3HAMEHUTBIE JTHOAU TOTOBUIINCH K BBICTYIUICHUSAM.

Paspea S. Ctpoenue aToMa U KBaHTOBas pusuka.
Tema 5. 1. Cojiepkanuie yueOHOro MaTepuaia.
CBeToBBIC 1. l'umotesa Iinanka o kBanTax. @otoH. DoTodddexKT. 2 | Habmonerne Qorodddexra
KBaHTBHI. Ha YCTAHOBKE C IIMHKOBOH
2. Omnsit Pezepdopaa. Crpoenne aroma. [TnanerapHas moaens u monenb bopa.  TloctynaTs 2 | mmactuHo.  UccnepoBanue
bopa. [Torsornienne u uCIyckaHue cBeTa aTOMaMH. 3aKOHOB BHEIITHETO
dorordpdekra. OOBsICHEHUE
OCHOBHBIX MPHUHITUTIOB
HCﬁCTBHﬂ TEXHUYCCKUX
YCTPOMCTB,  TakuX  Kak:
¢doTorneMeHT, (GOTOAATUHK,
COJIHEYHas Oarapes,

CBETOAMOJ; M YCIOBUH UX
0e30macHOr0 NPUMEHEHUs B
MPaKTUYECKOU JKU3HMU.
Pemenue pacu€rHeix 3amau c
SIBHO 3aJaHHOW (Qu3nyecKon
MOJEJbI0 C HCIIOJb30BaHUEM
OCHOBHBIX 3aKOHOB M (hOpMYIT
KBAaHTOBOM ONTHKHU. PemeHue
Ka4yeCTBESHHBIX 3amaq c
Omnopou Ha W3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH

35



KBaHTOBOM ONTHKHU.
Pacnio3naBanue (puznyeckux
SBJICHUM B y4E€OHBIX OIBITaX:
¢dorosnexTpuyeckuil 3¢ ¢exr,

CBETOBOE JlaBIICHHUE.
Onucanue M3Y4YEHHBIX
KBAaHTOBBIX  SIBICHUH |
IPOLIECCOB C
UCTIOJIb30BAHUEM

busnueckux BEJIMYMH:

CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JJINHA BOJIHBI n
4acToTa CBETa, OJHEPrus H
UMIYJIbC HOTOHA

Tema 5. 2. Cogepxanue yueOHOro Marepuarna.
dusuka 1 OTKpBITHE PATUOAKTUBHOCTH. 0O, [3-, Y- H3ITYUCHHSI. 2 | U3yueHue  9SKCHEpPUMEHTOB,
aTOMHOTO si/ipa 3aKoH paJIn0aKTUBHOI'O paciaja. JOKa3bIBAIOIINX  CJIOXKHOCTh
2. DHeprus cBs3u. [lenenue snep ypasa. 2 | CTpPOEGHHsSI aTOMHOIO  sjpa.
Lennas sinepHas peakuus. SnepHsiii peaktop. TepMosiiepHbIe peakuu. Hccnenosanue TPEKOB
buonoruueckoe nelicTBUE PaluOAKTUBHBIX U3ITYUEHHH. YaCTHUIL (mo TOTOBBIM
IIpakTuyeckoe 3ansTHe: 3AIIATA TPOCKTA. ororpacusim). W3yuenne
AIEPHBIX  CHJI,  SIIEPHBIX
peakuuil CHUHTE3a M paclaja,
IpakTuyeckoe 3ansTHe: 3AIATA IPOCKTA TEPMOSIZIEPHOTO CUHTE3a.
N3yuenne HYKJIOHHOU
Mozaenu siapa [eitzenGepra-
[TpakTueckoe 3aHsATHE: Pemienue 3a1ad Ha COCTaBICHUE SAEPHBIX PEAKIIUI. 2 | VigaHenko. O6BsCHEHIE
YCTpOMCTBA M TMPUMEHEHHUS
T03UMETPa, KaMepbl
Bunncona, SIAEPHOTO

peakTopa, aToMHOH OOMOBI.
Pemenue 3amau ¢ onopoil Ha
MOJTyYeHHbIE 3HAaHUS, B T.U. O
3apsiié ¥ MacCOBOM 4YHCIIE
aapa. Pacnio3HaBanue
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(U3UYECKUX  SIBJICHUH B
y4eOHBIX  ONBITAX U B

OKpy:Karolen KU3HU:
€CTECTBEHHAs u
MCKYCCTBEHHAsI

paanoakTUBHOCTh.Onucanue
KBaHTOBBIX  SIBIICHUH  H

IPOLIECCOB C
UCTIOJIb30BAHUEM

busnueckux BEJIMYMH:
epHoa nojypacrnaja,

SHEPrusi CBSI3U  ATOMHBIX
anep, nedeKT Macchl sjpa.
Ananuz MPOLECCOB "
SIBJICHUM C MCIHOJIb30BaHUEM
3aKOHOB M ITOCTYJIATOB: 3aKOH
COXpaHEHUsl BIIEKTPUYECKOTO
3apsia, 3aKOH COXpaHEHUs
MacCOBOI'O YKCIIA, TOCTYJIAThI
bopa, 3ak0H pasMOaKTUBHOTO
pacmana. Yyactue B pabote
KpyTJIOTO cTosia
«DyHaaMeHTaIbHbIE

B3aUMOJICUCTBUS. EauHCTBO
buznuecKOKapTHHBI MHPaY.

Hcmons3oBanne
UH(OPMALIMOHHBIX
TEXHOJOTMH IS  TIOWCKa,
CTPYKTYpPUPOBaHUS,
HMHTEPIpEeTaAuU 51

IpeJCTaBIeHus UHPOPMALUU
MPU TOATOTOBKE COOOIICHUI
O TPUMEHEHHU  3aKOHOB
KBaHTOBOM buzuku B
TEXHUKE W TEXHOJIOTHUSX,
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HKOJIOTHYECKUX acIeKTax
SIEPHOM SHEPreTUKH

6. DJIEeMEHTHI
aACTPOHOMUU U
acTpou3uKu

ConepkaHue V‘le6HOFO Mmarepuala.

Dransl pa3BUTHs acTpoHoMuu. Bup 38é31H0T0 HeOa. Co3Be3Mus, IPKUE 3BE3/IbI, TUTAHETHI, UX
BuaAnMoOe ABrkeHue. ConHeunas cuctema. CoHile. 3BE3/Ibl, X OCHOBHBIE XapaKTEPUCTUKH.

Muneunsiii [TyTs — Hama ["anakTuka. Beenennas. 3akon Xa66ma. Teopus MeraraimakTuka.
Hepeménnbie mpoOieMbl aCTPOHOMUU

IToaroroBka cooOmieHui 00
ATanax pa3BUTHUS
aACTPOHOMUH, O TIPUKIIATHOM
1 MHPOBO33PEHUYECKOM
3HAYEHUU aCTPOHOMUH, O
METOJIaX MOJIyYCHUS
HAyYHBIX aCTPOHOMUYICCKUX
3HaHWH, OTKPBITUAX B
COBPEMEHHOU ACTPOHOMMH.
W3yyenne coBpeMEeHHBIX
MPEJCTaBICHUIN O
MIPOMCXOXKICHUH M SBOJIIOIHH
Connua u 38€31. U3yuenune
THIIOB TAJIAKTHK,
paJioralakTHK U KBa3apoB.
W3ydeHnne qBUKECHUS
HEOECHBIX TeJI, SBOJIFOIINHI
3BE34 1 BeeneHHol,
MIPOIIECCOB, MTPOUCXOIATINX B
3BE34aX, B 3BE3IHBIX
CHUCTEMaX, B
MEKIaJJaKTHYECKOU cpelie,
MacIITaOHOM CTPYKTYpPbI
Bcenennoii. O0bsicHeHne
pacmupenust Becenennon Ha
OCHOBE 3aKoHa Xa0o0u1a.
[ToaroroBka K 00CYXICHHUIO
HEPEeILIEHHBIX MPodIeM
actpoHomuu. IIpoBenenue
HaOI0IeHUI
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HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKECHUI
JUISL OIIPEACIICHUS TTOJI0KEHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3niusi CeBepHOTO
MOJTYLIAPHS U SIPKUE 3BE3IBL.
[IpoBeneHue HaOMIOICHH B
tesieckon JIyHbl, IJIaHET,
Muneuynoro Ilytu. Yyactue B
JUCKYCCUHU O HEPEIIEHHBIX
po0JIeMax aCTpOHOMHUH

BCEro

126
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HpI/IMepHaﬂ TEMAaTHKa MHANBUAYAJIbHOI'O ITPOCKTA:

Al e

®© =N

21

®du3uKa U My3bIKa.

TopHano.

DJIEKTpUUECKAs IIEMb 3JIEKTPOBO3a.
PeakTuBHBIE IBUTATEIN.

MoHTaX 1 TEXHUYECKOE OOCTY)KUBAHHE JICKTPOHHBIX IPUOOPOB U

YCTPOMCTB.

JlaGopatopHbIil OJIOK MUTAHUS.
JIpIXxaHue ¢ TOYKH 3peHUS (PUBHUKH.
3aragku KUMSIe >KUIKOCTH.
[Ipuniun paboThl A1IEpPHOTO peakTopa.

. 'po30BbIE sIBICHUA.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Panyra.

CBs13b PU3UKU C IPYTUMH HAyKAMH.

Ielizepsl.

Marsursl.

Beunriii nBurarens.

JIBuraresb BHyTPEHHETO CrOPaHUSL.
XapaKTEpUCTUKU OCHOBHBIX HCTOYHUKOB CBETA.
NuTtepecHas cuna TpeHUsI.

DHepreTuka.

CBeT ¢ TOUKM 3peHust PU3UKH.

. I'poMm 1 MmostHUSL.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[ITapoBas MOJIHUS.
becnipoBonas 3apsaka.
Bakyywm.
3eMJIeTpsICEHHUS.

Hynamu.

Biusinue BeceHHEro maBogKa ¢ TOYKU 3peHUsT (PU3MKHU.

HenproToHOBCKAS KUIKOCTD.
[Lnazma.

[TosapHOE cusiHue.
HckyccTBEHHBIE ICTOYHUKH CBETA.
TennoBast cmepTh BeeneHHom.
OnTuka.

SnepHas sHepreTuka.

VYIbpTpa3ByK U €ro MPUMEHEHHUE.
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36. UndpasByk.

3’7. AbTepHATUBHBIC NCTOYHUKHU YHEPTUH.

38. Koppo3ust MeTaioB U CILIABOB.

39. Tpancdopmarop Tecna.

40. JTazepHbI€ TEXHOJIOTHUH.

41. BausiHue 351eKTpOMarHUTHBIX TOJIEH HAa OpraHU3M YeJIOBeKa.

4. YCJIOBUS PEAJIMBALIUUA ITPOT'PAMMBIYUYEBHOI'O TITPEIMETA
4.1. TpeOoBanusi K MHHUMAJIBLHOMY  MATE€PUAIbHO-TEXHHUYECKOMY
o0ecrneYeHn 1o

Peanuzauus nporpaMMbl IpeiMeTa TpeOyeT Hanuuus y4eOHOro KabuHeTa (PU3uKH.
— OO0opynoBanue yueOHOTO KabuHeTa (GU3UKU:
— II0CaJI0YHbIE MECTa MO KOJIMYECTBY 00yUaromuXCs
— paboyee MeCTO MpenoIaBaTes
— KOMILJIEKTHI TIIAKaTOB
- nabopatopHasi MeOeJb C MOJIBEACHHBIM JJICKTPOITUTAHUEM;
— JIEMOHCTpPAIIMOHHOE U J1a00paTOpHOE 00OPYOBAHHUE;
— METOAMYECKUE yKa3aHus AJis 1a00paTOPHBIX pabOT CTY/IEHTOB,
— KOMILJIEKTHI pa3aTOYHBIX MaTePHAIOB
— CIIpaBOYHAs JIUTEPATypa;
TexHuyeckue cpeacTBa 00yUCHHUS:
— KOMIIBIOTEP
— Meaua IPOeKTOp
— HHTEPAKTUBHOE MOCOOME MO TUCIUTIINHE

4.2. YueOHO-MeTOAM4YeCKOe U HHPOPpMAIITUOHHOE o0ecrieueHre y4eOHOro
npeaMera

IlepeyeHb OCHOBHOM ¥ JIOTIOJIHUTEIBHOI Y4eOHOH JIUTEPATypPbl, HEOOXOIMMOI [1JIs1
OCBOEHHS NpeaMeTa

OCHOBHbBIE€ UCTOYHUKH:

®usuka. 10 kiaace: yue6. ana obmieobpazoat. Opranuzanuii: 06a30BBIA U
yray6n. Yposuu / D' S.Mskumes, b.b. Byxosues B.M.Yapyrun; mnoxm pen.
H.A.ITapdentbeBoii .-7-¢ uzn.mepepad.-M. :Ilpocsmenue, 2020.-432¢.:(4)m. Wn.
—(Knaccuueckuii kypce). -. ISBN 978-5-09-074278-8.

®du3zuka. 11 kaacc: yde0. s ob6mieoOpazoar. OpraHuzamnuii: 0a30BBIM U
yrayon. Yposau / I'.J.Mskumes, b.b. byxosuer B.M.YUapyrun; mnox pen.
H.A.ITapdentbeBoii .-7-¢ uzn.nepepad.-M. :Ilpocssmenue, 2019.-432c¢.:(4)n. Un.
—(Knaccuueckuii kypc). - ISBN 978-5-09-071607-9
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43 Ilepeuenb UHGOPMALMOHHBIX  TEXHOJOIMH,  MCIOJb3YeMbIX  IPH
oCyIIecTBJIEHHsI 00Pa30BaTeIHLHOTO MPOoIlecca Mo TUCIUILIMHE, BKII0Yasi epevyeHb
MPOrPaMMHOI0 o0ecriedeHusi H HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
JIuniensuonHnoe nporpammuoe odecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Enunas komnekuus nudpoBbix 00pa30BaTEIbHBIX
pPECYPCOB).

http://www.iprbookshop.ru/ DnekTpoHHO-0MOIMOTEYHAs! CUCTEMA.

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

2. http://www.physics-regelman.com

4.4. OcoOeHHOCTH peaju3alUU MpeaMeTa sl 00y4aloIMXCcs U3 4YUCIa
UHBAJIMIO0B U JIMI C OTPAHUYECHHBIMHM BO3MOKHOCTSIMH 310POBbSI

[Ipu oOy4yeHuM JMIl C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU  37I0POBbS,
npeayCcMaTpUBAETCS MHAUBUIYaIbHbBIN IpaduK 00ydeHUsI.

NuBamuasl U Julla € OTPAHUYCHHBIMM  BO3MOXKHOCTSMH  37I0POBBS
oOecrieueHbl TMEUYAaTHBIMU W AJIEKTPOHHBIMU 00pa3oBaTEIbLHBIMU pECypcamMu B
dbopmax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37]0POBBSI.

JIns oCylIeCTBIICHHST TPOLEAYP TEKYIIEero KOHTPOJsS YCIEBaeMOCTH U
MPOMEKYTOUHOM aTTeCTalluM OO0YydYaroluXxcs, co3AaloTcs (QOHABI OIEHOYHBIX
CPEACTB, AaJaNTUPOBAHHBIE [JII WHBAIUMIOB M JUI C OrPAHUYCHHBIMHU
BO3MOXXHOCTSIMA ~ 3J0POBbSi M  TO3BOJSIIOIIME OLEHUTHh JIOCTHKEHHE HUMU
3aIIAaHMPOBAHHBIX B OCHOBHOW 00pa30BaTEbHOW MpOTrpaMMe pe3yJbTaTOB
oOy4eHHs] WU YpOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIIETCHIIUW, 3asBJICHHBIX B
o0pa3oBaTeIbHOM MpOrpaMMme.
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http://www.physics-regelman.com/

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAYYEBHOI'O

HPEAMETA

KoHTpoJiIb W oOmEeHKa pe3yJbTaTOB OCBOCHUS IPEIMETA OCYIIECTBIISIETCA
npenojaBaTesieM B MPOIECCe MPOBEACHUSI KOHTPOJBHBIX M MPOBEPOYHBIX PadoT,
TECTUPOBAHUS, JTAOOPATOPHBIX pPabOT, a TakKKe BBHIOJHEHUS OOYyYarONTUMUCS
WHJMBUAYAJIbHBIX 33/IaHU, NCCIENOBAaHUM, TOATOTOBKE pedhepaToB.

Pe3yabTaThl 00y4yeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIC 3HAHUS)

DopMBbI 1 METOIbI
KOHTPOJIS U OLIEHKHU
pe3yJbTaToB
00y4eHus

* IUYHOCHIHBIX
1) rpaxaaHckoro BOCIHMTAHUS: CPOPMUPOBAHHOCTH
TPAKJAHCKON MO3MIUU 00Yy4arollerocsi Kak akTUBHOIO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOr0 OOIIECTBA; IPUHITHE
TPaJMLIMOHHBIX OOLIECYEIOBEYECKUX T'YMAHUCTHUYECKUX U
JNEMOKPATUYECKUX  LEHHOCTEW; TOTOBHOCTb  BECTH
COBMECTHYIO JEATEIBHOCTh B HMHTEPECAX TIPAKIAHCKOIO
o0miecTBa,  y4yacTBOBaTb B CaMOYIIpPaBJICHHUU B
o0Opa3oBaTebHOM OpraHH3aLNY; YMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJIBHBIMA HWHCTUTYTaMH B
COOTBETCTBUM C HUX (YHKUMSIMH U Ha3HAUCHHUEM;
FOTOBHOCTb K  T'YMAaHUTapHOM W BOJOHTEPCKOU
NEATEIIbHOCTH;

2) mMaTpHOTHYECKOr0 BOCIMTAHUS: CHOPMUPOBAHHOCTH
POCCHICKON TPAXKIAHCKOW MIACHTHUYHOCTH, MAaTPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYNAPCTBEHHBIM CHUMBOJIAM,
JOCTHXKEHUSIM POCCUMCKUX YUYEHBIX B 00J1aCTH (PU3UKHU U
TEXHUKE; 3) /AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUA:
c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAaHMA,
THUYECKOrO  TIOBEJEHUS;  CHOCOOHOCTh  OLIEHUBATh
CUTyallMI0 W  IIPUHMMaTbh  OCO3HAHHBIE  PELICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;
OCO3HAHHE JINYHOI'O BKJIAJa B IIOCTPOCHUE YCTOWYHUBOIO

Oymymiero;

4)  3CTETHYECKOr0  BOCIUTAHMS: 3CTETUYECKOE
OTHOIIEHWE K MHUPY, BKIKOYAs JCTETUKY HAyYHOIO
TBOPUYECTBA, MPUCYILETO dbuznyeckon HayKe;

denepanbHas pabouass mporpamma | Pusmka. 10-11
KJ1acchl (0a30BbIM ypoBeHb) 21

S) TpyIOBOro BOCHUTAHUS: HMHTEPEC K Pa3IUUYHBIM
chepam mpodeCCUOHAIBHOU JEATeIbHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (PU3MKOW W TEXHUKOH, YMEHHE COBEPIIAThH
OCO3HaHHBIM  BbBIOOp  Oynymed  mpodeccun  u
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peann3oBbIBaTh  COOCTBEHHBIE  JKU3HEHHBIE  IUIAHBI;
TOTOBHOCTb M CIIOCOOHOCTb K  OOpa3oBaHUIO U
caMo00pa3oBaHUI0 B 00JacTu (U3MKU HAa TPOTSHKEHUU
BCEH  JKM3HU; 6) DKOJOTHYECKOr0 BOCHUTAHUS:
c(OpMHUPOBAHHOCTH HKOJIOTHYECKOMN KYJbTYpBI,
OCO3HaHME TJOOAJIBHOTO  XapakTepa AKOJOTHYECKUX
npobJeM; MIaHUPOBAHWE W OCYIECTBICHUE JCHCTBHUI B
OKpy)Kalolie cpeae Ha OCHOBE 3HAHHS  LeJeil
YCTOMUMBOTO pa3BUTUSl 4YellOBeUecTBa; Pacmupenue
OIIBITA JESTETLHOCTH SKOJOTHYECKOW HAIIPABICHHOCTH HA
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOI0 NMO3HAHMA: c(hOPMUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3NYECKOM HAYKH; OCO3HAHUE
[EHHOCTH HAy4YHOW JESITeNbHOCTH, TOTOBHOCTh B
nporecce u3ydeHus (PU3UKU OCYIIECTBISATH MPOCKTHYIO U
UCCIIEIOBATENBCKYIO JACSITENbHOCTh WHANBUAYATbHO U B
rpymrme

* MemanpeoMenHbix:

ba3oBble 1ornueckue AecTBU:

CaMOCTOSITENIbHO (POPMYJIMPOBaTh W aKTyaJIM3UPOBATH
npoOJieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMNpPEEsiTh
LEU IeSITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU UX
JIOCTIKCHUS, BBISIBIIATH 3aKOHOMEPHOCTHU u
NPOTUBOPEUMsT B paccMaTpuBaeMblx  (PU3UYECKUX
ABJICHUSIX; pa3paldaThiBaTh IUIAH pEUIEHUS MPOOJIEMBbI C
y4€TOM  aHajdu3a  HMMEIOIIMXCS ~ MaTepUalbHBIX U
HEMATEpUAIbHBIX PECYpPCOB; BHOCHUTh KOPPEKTUBHI B
JEATEIIbHOCTh, OILIEHUBATh COOTBETCTBHE PE3YJIbTATOB
1IEJISIM, OLICHUBAaTh PHUCKHU IMOCIEICTBUM JEATCIBbHOCTH;
KOOPJAWMHUPOBATh W BBINIOJHATH PadOTy B  YCIOBHAX
peagpHOr0,  BUPTYyaIbHOTO M KOMOWMHHUPOBAHHOIO
B3aUMOJICHCTBUSA; pa3BUBaTh KPEATUBHOE MBIILICHUE MPU
PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue AeCTBUS:

BJIAZICTh  HAYYHOW  TEPMUHOJIOTHEH,  KIFOUYEBBIMU
MOHATUSIMU M MeTofaMu (U3UYECKOW HAyKH; BIAIETh
HaBBIKAMHM  Y4EOHO-MCCIEAOBATEIbCKOM M MPOEKTHON
NEATeIbHOCTH B 00JacTh (PU3MKHU, CIHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATEIIbHOMY TIOUCKY DeepanbHas
pabouas mporpamma | @usuka. 10—11 kmaccel (06a30BbIH
ypOBEHBb) 22 METOJOB PpEIICHHUS 3adad (PU3UIECKOIO
coAep)KaHUs,  TNPUMEHEHHUIO  Pa3IMYHBIX  METOJIOB
MO3HAHMUS; BIAJETh BUJaMU JCATEIBHOCTH MO MOIYyUYECHHUIO
HOBOTO 3HAHMS, €r0 MHTEPIPETAIIMH, TPEoOPa30BaAHUI0 U
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MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIUsiX, B TOM
YUCJI€ TPU CO3MaHUM YYEOHBIX TPOEKTOB B 00JACTH
(GU3UKY; BBISBIATH NPUYUHHO-CIICICTBCHHBIC CBSI3HM U
aKTyalIn3upoBaTh 3aJady, BBIABUTATh THUIOTE3y €&
pelieHusl, HaXOAUTh apPTyMEHTHI IS JOKa3aTeIbhCTBa
CBOMX YTBEp)KIICHUH, 3a/laBaTh MapaMeTpbl U KPUTEPHUH
PEIICHUS; aHATM3UPOBATH TIOJYUYCHHBIC B XOJE PEIICHUS
3aJa4d  pEe3yNbTaThl, KPUTUYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3UPOBAThH HM3MEHCHHE B HOBBIX
YCIIOBUSIX; CTaBUTh H (HOPMYJIHpPOBATH COOCTBEHHBIC
3aJa4d B 00pa30BaTEIbHON JESTEIBHOCTH, B TOM YHCIIC
npu W3y4YeHWW (PU3UKHA; JaBaTh OICHKY HOBBIM
CUTyalWsiM, OIICHUBATh NPHOOPETEHHBIM OMBIT, YMETh
MIEPEHOCHUTH 3HAHUS MO (U3UKE B IPAKTUICCKYIO 00JIaCTh
KU3HEICATCIbHOCTH; yYMETh HWHTETPUPOBATh 3HAHUS W3
pPa3HBIX MPEIMETHBIX 00JIaCTEl; BBIIIBUTATh HOBBIC HJICH,
npeiaraTh OpUTrHHAIBHBIC TIOXO/IbI ¥ PEIICHUS;, CTABUTH
npoOJIeMBbl M 3a7adyM, JOIMYCKAIOIINE AalbTepHATHBHBIC
perieHusl.

Pabora ¢ ungopmanmeii:

BJIQ/ICTh HaBBIKAMHU MOy YEHUS uHdopmauu
(bu3MYEeCcKOro CoiepKaHusl U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBISITh ~ TOWCK,  aHAJIM3,
CUCTEMATU3AlIMI0O W  UHTEpHpeTalnuio  HHGOpMAINH
pa3sNUYHBIX BHUJIOB M (OPM TMPEACTABICHUS; OIICHUBATH
JIOCTOBEPHOCTh HMH(MOPMAIIMH; WCIOIL30BaTh CPEACTBA
WH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B

pEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX 5
OpraHU3allMOHHBIX 3a/lad C COOJIIOJIeHHEeM TpeOboBaHUMN
APTOHOMHKH, TEXHUKA 0€e30macHOCTH, TUTHEHEL,

pecypcocOepexeHus, MPaBOBBIX U ATHYCCKUX HOPM, HOPM
nHpOpMaIMOHHOW 0€30MacHOCTH; CO37aBaTh TEKCTHI
(bu3MYEeCKOro CoMepKaHusl B PA3IMYHBIX (QopMarax cC
y4€TOM Ha3HaueHUs WHOOpPMAIUU U LIEJIEBON ayUTOPUH,
BBIOWpass ONTUMaNbHYIO (OpMYy TpEACTaBICHUS U
BU3YJTU3AIIHH.

KoMmyHuKkaTUBHbBIE YHHUBepcaJbHbIE yueOHbIE
JAeHCTBUA: OCYIIECTBIATH OOIeHNe Ha ypokax (pu3uku u
BO BHCYPOYHOM NEeATETbHOCTH; pacro3HaBaTh
MPEANOCHUIKH  KOH(IMKTHBIX CUTyalldidi HW CMSAT4aTh
KOH(DJIUKTHI; pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOKO TOUKY
3pEHHUs C MCTOJIb30BAHMEM SI3BIKOBBIX CPEJICTB; MOHUMATh
U UCIOJIb30BaTh  NPEHMYINECTBA  KOMaHJIHOH |
WHIUBUyJIbHON pa0OTHI; BEIOMPATh TEMAaTUKY ¥ METOJIbI
COBMECTHBIX JEHCTBUN C YYETOM OOIIMX HHTEPECOB, W
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BO3MOYKHOCTEMN Ka)JOTO YJIECHA KOJUIEKTUBA,

MIPUHUMATD e COBMECTHOMU JIESITETbHOCTH,
OpPraHu30BBIBATH W KOOPAWHHUPOBATH JCHUCTBUSA IO €€
JOCTHXKEHUIO: COCTABIIATh IUIAH JCUCTBUM, PACIIPEICIISITh
poiii C Y4€TOM MHEHUW YYacCTHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHOM palOThI; OIEHUWBATH KadyeCTBO
CBOETO BKJIaJla U KKJOTO y4aCTHHKA KOMaHJbl B OOLIUI
pe3yabpTaT Mo pa3paboTaHHBIM KPUTEPUSM; Mpe/arath
HOBBIE€ MPOEKTHI, OLICHUBATH UJEU C IMO3UIUU HOBU3HBI,
OpUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;
OCYILECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B
pa3IMYHBIX CHUTyalUsiX, MPOSABISATH TBOPYECTBO W
BoOOpaxeHue, OBITh WHUIIMATUBHBIM. PeryjJsiTuBHbIE

YHHUBepcaJbHbIe yueOHbIe neicTBHsl.
Camoopranu3zanus:
CaMOCTOSITEJILHO OCYILIECTBIISTh MI03HABATEIbLHYIO

NEATeIbHOCTh B 00JacTd (U3UKM U aCTPOHOMHH,
BBISIBIISAITH  NMPOOJIEMBI, CTaBUTh MU  (HOpPMYJIMPOBAThH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITENIBHO COCTABIIATH IUIAH PELICHUS PACUETHBIX U
KAUECTBEHHBIX 33Ja4, IUIaH BBINOJHEHUS IPaKTUYECKON
paboThl C y4ETOM HMEIOUIUXCA PECYypCOB, COOCTBEHHBIX
BO3MOKHOCTEM U IPEANIOYTECHUN;

JaBaTh OLEHKY HOBBIM CHUTyalUsM; PacIIUpSITh PAMKH
y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MpPENNOYTEeHUN;
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh
Ha ce0d OTBETCTBEHHOCTh 3a pEIIEHUE; OLIEHUBATh
NPUOOPETEHHBIM OMBIT; COCOOCTBOBATh (HOPMUPOBAHUIO
Y TPOSBIICHUIO 3PYAUIMU B 00JaCTH (DU3HKHU, TOCTOSHHO
NOBBIIIATH CBOM  00pa3oBaTENbHBII W  KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI
B JICATEIIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJsIM; BJIaJIeTh HaBbIKAMHM IO3HABATEJIbHON pedieKCHu
KakK OCO3HaHUsA COBEPILLIAEMBIX JEUCTBUM 51
MBICJIUTEJIBHBIX ~ MPOLIECCOB, HUX  PE3yJbTaTOB U
OCHOBaHUIl; HCIIOJIIb30BaTh NPUEMBI pedIeKCUU IS
OLICHKM CHUTYallud, BbIOOpa BEPHOTO pEUICHUS; YMETh
OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHMS
N0 WX CHI)KEHHIO; MPUHUMATh MOTHUBBI U apryMEHTHI
IpYruX TpU  aHaJU3€ Pe3yJbTaTOB  JIESITEIbHOCTH;
npuHUMaTh ce0sd, TOHMMash CBOM HEJOCTAaTKH U
JIOCTOMHCTBA; MPUHUMATh MOTUBBI M apTryMEHTBl JAPYTHX
IpU aHAIM3€ PE3yJbTATOB JEITEIbHOCTH; IPU3HABATH

OICHKAa 3a
BBIITOJIHCHUC
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CBOE TpaBO M MpaBoO APYyrux Ha omubOku. B mpormecce
JMOCTIDKCHHSI  JIMYHOCTHBIX  pPE3yJbTaTOB  OCBOEHUS
porpamMMbl IO (U3HUKE JUIsl YPOBHS CPEIHEr0 OOIIETo
oOpazoBaHusi y  OOyYaromUXCS  COBEPIICHCTBYETCS
HYMOIMOHAIILHBIH HWHTEJUICKT, MIPEAOJIarafo A
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMs, BKJIOYAIOIIETO CIIOCOOHOCTh MOHUMATh
CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETh HaIPABJICHHUS
pa3BUTHUSI COOCTBEHHON AMOIIMOHAIBLHON cdepbl, OBITH
YBEPEHHBIM B ce0e; caMOperyIupoBaHMsl, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE TIOBEACHHE, CIOCOOHOCTh aJaNnTUPOBAThCA K
OMOIIMOHAJILHBIM HM3MEHEHUSM U TPOSBIAThH THOKOCTH,
OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIUH,
BKJIFOYAIOIICH CTPEMJICHHE K JOCTIDKEHUIO IIENH |
yCIexy, OTITHMM3M, WHUIIMATUBHOCTb, yMEHUE
JIECTBOBATh, MCXO/IS1 U3 CBOMX BO3MOXKHOCTEH;, dIMIIATHH,
BKJTFOYAOIICH CITOCOOHOCTh TMOHUMATh AMOIMOHAIEHOE
COCTOSIHUE JPYTUX, YUYUTHIBATH €r0 MPHU OCYIICCTBICHUU
oO1IeHus, CIIOCOOHOCTD K COUYYBCTBHIO u
COTEPEKUBAHUIO; COLIMAIBHBIX HABBIKOB, BKIIOYAIOIINUX
CIIOCOOHOCTh ~ BBICTpAaWBaTh OTHOIICHUA C JPYTUMHU
JIOJIbMU, 3a00TUTHCS, MPOSIBISATH MHTEPEC U pas3peliaTh
KOH(DIIUKTBHI.

* nPEOMEMHbBIX:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPoJib U MECTO (PU3UKHU B
(bopMHpPOBaHUN COBPEMEHHON HAYYHOW KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOM TEXHUKA W TEXHOJOTHM, B
MPAKTUYECKON  JICSATCIIBHOCTH  JIIOAEH;  Y4YUTHIBATH
T'PaHULIBI TPUMEHEHUS NU3YYCHHBIX (PU3HUUECKUX MOJICIICH:
MarepuaigbHas TOYKA, WHEPLMAIbHAS CHUCTEMA OTCYETA,
abCONMIOTHO TBEPIOE TENO, WJICANbHBIM Ta3, MOJIEIU
CTPOEHHUSI Ta30B, XKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pPelIeHnH (PU3NIECKUX 3a]1a4;

pacnio3HaBath (U3MYECKUE SBIEHUS (MPOILIECCHI) H
OOBSICHATH HMX Ha OCHOBE 3aKOHOB  MEXaHMKH,
MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA
M DJICKTPOJWHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBWIKEHHE, CBOOOJHOE IMaJICHUE Tell,
JBUKEHHE TIO OKPYXHOCTH, WHEPIHUS, B3aUMOJICHCTBHUE
ten, auddys3us, OpPOYHOBCKOE ABWIKEHHE, CTPOCHHUE
KUJKOCTEH W TBEPJIBIX TeJ, U3MCHEHHE 00BEMA Tl IMpHU
HarpeBaHuu (OXJAXIEHUHU), TEIUIOBOE paBHOBECHUE,
WCIapeHne, KOHJCHCAlUs, IUJIABJIICHUE, KPUCTAJUIM3aLus,
KUIICHUE, BJIAXKHOCTh BO3yXa, NOBHIIICHUE NABJICHUS ras3a

MMUCHbMEHHBIX
CaMOCTOSTEIBbHBIX
pabor;

OILIEHKa 3a
MIOJITOTOBKY
CaMOCTOSITEIbHBIX
COOOIIEHU
CTYJICHTOB

OIICHKA 3a YCTHBIC
OTBETEL,

OILICHKA YPOBHS
3HAHHUH CTYICHTOB
Ha KOHTPOJILHO-
YYETHOM 3aHSITHH;
OIIEHKA 3a
BBIIIOJIHEHHE J1a0.
pabor.
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P €r0 HarpeBaHUU B 3aKPBITOM COCYJ€, CBSI3b MEXIY
napamMeTpamMHM  COCTOSIHMSL Tra3a B HM30IpolLieccax,
ANEKTPU3aLUs TEJ, B3aUMOJECHCTBUE 3apsI0B; ONUCHIBAThH
MEXaHUYECKOE  JBWKCHHE, HUCHONB3Yys  (U3NUECKUE
BEJIMYUHBL: KOOpPAMHATA, IMyTh, MEPEMELICHUE, CKOPOCTH,
YCKOpeHHe, Macca Tella, CWiIa, HWMIYJIbC Tela,
KMHETHYECKass  dJHEprusi, IMOTECHLHAJIbHAsS  DHEprus,
MexaHu4eckass paboTa, MeXaHH4YecKass MOUIHOCTb; IpHU
ONMMCAHUM TPABUJIBHO TPAKTOBAaTh (U3HUECKUI CMBICIT
UCIIOJIb3yeMbIX BEJIMYUH, UX OOO3HAYEHUS U €IUHMIIbI,
HaXOJUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (DHU3UUECKYIO
BEJIMYUHY C JPYTUMH BEIMUYUHAMY;

ONKCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEl H
TEIJIOBBIE SIBICHUS, MCHOJIB3Ysl (PU3HUYECKUE BEIUYHMHBIL:
NABJICHUE Tra3a, TeMIlepaTypa, CpeIHss KUHETHYecKas

DHEPIUs Xa0THYECKOTO JBH>KCHUS MOJIEKYI,
CPEIHEKBAJPATUYHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI,  BHYTPEHHsA  »Heprusa, pabora  rasa,

ko3 dunreHT MOJIE3HOT'O JIEUCTBUS TEILUIOBOTO
JIBUTATENISI, TMPU OINKWCAHUU TIPABWIBHO TPAKTOBATH
(GU3NYECKUT  CMBIC  HMCIOJB3YEeMBIX  BEIWYMH, HX
o003HaYeHUST U  CIUHMIIBI, HAXOAUTh  (HOPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO BEIMYHMHY C
JIPYTUMU BEJIMUMHAM,; OITMCBIBATH W3YYCHHBIC
AJICKTPUYECKUE CBOMCTBA BEIIECTBA W DJICKTPUYECKHUE
ABJICHUSI (TPOIIECCHI), UCTIONIB3YS (PU3UUECKUE BETUUUHBIL:
AIEKTPUYECKUI 3aps, AIEKTPUYECKOE ToJIe,
HaNpsHKEHHOCTh OJIs, MOTEHIHA, pPa3HOCTH
MOTEHIMAJIOB, TPU OINHUCAHWU NPABWIBHO TPaKTOBATH
(GbU3MYECKUil  CMBICT  HUCIOJB3YEeMbIX BEJIWYMH, HUX
o00O3Ha4YeHUsT W  EIAUHULBI;, yKa3blBaTh  (HOPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO BEIMYHMHY C
JIPYTUMH  BEJIWYMHAMH, AaHAJU3HPOBaTh (U3UUYCCKHE
MIPOIICCCHI U SIBJICHUS, MCIONB3Yys (PU3NUECKHe 3aKOHBI U
MPUHIMIBL 3aKOH BceMHUpHOro Ttsarorenus, [, II wu III
3aKkOHbl HBIOTOHA, 3aKOH COXPAaHEHUS MEXAHWYECKOU
SHEPTUH, 3aKOH COXPAHCHUS UMIYJbCA, TPUHIMII
CyIEpIIO3ULIAN CHII, TIPUHITATT paBHOIIPAaBHS
MHEPIUATbHBIX CHUCTEM OTCUéTa, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHMSI BEIECTBA, T'a30BbIE
3aKOHbI, CBfI3b CPEIAHEW  KUHETUYECKOM  DHEPrUHU
TEIUIOBOTO  JIBUKEHUS  MOJIEKYJ ¢ aOCOJIOTHOM
TEMIIEPATYPOM, TEPBbIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH
COXpAaHEHHUsI AJIEKTPUUECKOro 3apsaa, 3akoH KyioHa, npu
TOM pa3audaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro
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MaTE€MaTUYeCKOE BBIPAKEHHE W yCIOBUA (TpaHMLIBI,
0o0JlacTH)  IPUMCHHMOCTH;  OOBSCHATH  OCHOBHBIC
OPUHIUIBI IEWCTBHUS MAIIWH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB;  pa3iauyarh yCIOBHA HUX  0€30IaCHOTO
UCIIOJIb30BAaHUSI B IIOBCEIHEBHOW JKU3HU; BBINOJIHATh
HKCIIEPUMEHTHI 110 UCCIIEOBAHNIO PU3NUECKUX SBJICHUHN U
IIPOLIECCOB C HCIOJIB30BAHMEM NPSIMBIX, U KOCBEHHBIX
U3MEPEHUH, TpU 3TOM (POpMyYJIUpPOBaTh NpodiieMy/3anady
U TUNOTE3y Y4YeOHOro  SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHusl, IPOBOIUTh
OIBIT U (POPMYJIUPOBATH BBIBOJBI; OCYIIECTBIATh MPSMBbIE
Y KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BEIMYMH, IPU 3TOM
BbIOUpaTh  ONTUMAJbHBIA  CIIOCOO  U3MEpPEHHS U
UCITIOJIb30BaTh U3BECTHBIE METO/bI OLICHKU MOTPEIIHOCTEN
U3MEpPEHU; UCCIIEeI0BATh 3aBUCUMOCTH MEXIY
(U3MYECKUMHU BEIUYMHAMHU C HMCHOJb30BAHUEM MPSIMBIX
U3MEpPEHU, MpPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(UKCUpOBATH PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH
(¢u3nyecKux BEIUYUH B BUAE TaOIMIl U IpadUKOB, 1e1aTh
BBIBOJIBI [0 pE3yJibTaTaM HCCIEIO0BaHUs; COOJII0ATh
npaBwia  Oe30macHoro  Tpyda IpU  NPOBEIECHUU
UCCIIEJOBaHUM B paMKax Y4YeOHOro SKCIEpUMEHTa,
y4e0HO-UCCIIEeI0BATENLCKON U MPOEKTHON JAESITEIbHOCTH €
UCIIOJIb30BAHUEM  HU3MEPUTEIBHBIX  YCTPOMUCTB U
JabopatopHOro  000OpYAOBaHMSA;, pelarb pPacyETHBIC
3a/laud  C SABHO 3aJlaHHOM  (U3MYECKOM MOEINbIO,
UCIIOJNIBb3Ys (PM3UUECKUE 3aKOHBI M MPUHIIMIbBI, HA OCHOBE
aHaiM3a yCJIOBHS 3a/1a4d BBIOMpATh (PU3NYECKYIO MOJIETD,
BBIACIATh  (PU3MYECKHME  BEIUYMHBI U (POPMYIJIbI,
HEOOXOAUMBbIE Uil €€ pElIeHMs, MPOBOJAUTH PACUYETHl U
OLICHMBATh  pEAJbHOCTh  MOJYYEHHOrO  3HAYEHUS
¢u3nyecKoil BENTMYMHBI; pellaThb KaueCTBEHHBIE 3aJayM:
BBICTPAMBATh JIOTHYECKH HEIPOTHBOPEUYUBYIO ILIETIOUYKY
pacCyXKJIeHMM C ONOpOW Ha H3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH M (PU3NYECKHUE SIBJICHMS; UCIOIb30BaTh
Opu  pelieHuH  y4eOHBIX  33Jady  COBPEMEHHbIE
uH(GOpPMaILlMOHHbBIE TE€XHOJIOTHH TUISI MIOMCKA,
CTPYKTYPUPOBAHHSI, WHTEPHPETALMH W MNPEACTaBICHUS
yueOHOMI 17} Hay4YHO-TIOITYJIIPHOMN uHpopmanuu,
NOJIyYeHHOW W3 Pa3jIM4HbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBaTh MOJy4YaEMYyK HH(POpPMALIMIO; MPUBOAUTH
IpUMEPHl BKJIaJa POCCUUCKHX M 3apyOEkKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, OOBSICHEHUE IMPOIIECCOB
OKPYAaIOILIEr0 MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETUYECKUE 3HaHUs 1o (usuke B
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MIOBCEIHEBHON >KW3HM JJII oOecIieueHus 0e30IacHOCTH
npu  oOpalieHnd ¢ nOpudopaMH M TEXHUYSCKUMU
YCTPOMCTBAMH, JIJII COXPAHEHMS 3I0POBbS M COOJIIOCHUS
HOPM 3KOJIOTHYECKOI'O MOBEJCHUS B OKPYIKAIOIIEH Cpeje;
paboTtaTh B Tpynme C BBIIOJHCHUEM  Pa3IMYHBIX
COITMAJIBHBIX POJIEH, IJIAaHUPOBATh pPabOTy TPYIIIHI,
palMOHAJIBHO pacHpeIeNiaTh 00sS3aHHOCTH M IJIAHUPOBATH
JeATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJICKBaTHO
OIICHUBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIIBI B
pelIeHne paccMaTpUBaeMOU MPOOJIEMBI.
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padoueii nporpaMMbl y4yeOHOro npeamera @uzuka

JIMCT AKTYAJIM3ALIUA

/o

HaunmenoBanme
anemenTa OIl,
pasjena, yHKTa

[TyHKT B nmpenpiayiiei
penakuuu

HYHKT C BHECCHHBIMHU
N3MCHCHUSAMU

PexBu3uThI
3aceaHus,
YTBEPAUBIIIETO
BHECCHUE
W3MCHEHHI
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