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MMACIIOPT PABOYEH TIPOTPAMMBI YYEBHOI'O IHPEAMETA
OU3UKA

1.1.001acTh NIpUMEHEHUS NPOrPAMMBbI

Peanuzauus cpeanero odimero odpazoanus B npenenax OIl CITO no nporpamme
NOATOTOBKM  CHELMAJIMCTOB CPEIHEr0 3BE€Ha 1Mo crennanbHocty 15.02.10
«Mexarponuka u pobOotorexHuka» B coorBerctBUM ¢ @OI'OC CIIO 1o
cnenuaibHOCTH 15.02.16 «TexHomoruss MaImHOCTPOCHUSD C YYETOM TPEOOBAHMIMA
®I'OC cpennero obiero oopazoBaHusi, yTBEPKICHHOTO NMprUKazoM MuHOOpHAYKH
Poccun or 17.05.12 Ne 413, ¢ WuU3MEHEHUSIMHM BHECEHHBIMH MPUKA3ZAMHU
MunuctepcTBo npocsemeHuss Poccuiickoit @enepannu ot 12 aBrycra 2022 Ne732
ot 27.12.2023 1. Ne1028 u denepanbHoii 00pa3oBaTeIbHON MPOTPAMMBI CPEIHETO
o0miero o0pa3oBaHUs, YTBEPXKACHHOM NpHKa3oM MMHHCTEpPCTBA MPOCBELICHUS
Poccuiickoit ®enepaunn ot 18 mast 2023 . Ne371.

1.2.00mas xapakTepucTHKA Y4e0HOIr0 mpeaMeTa

[Iporpamma no ¢uszuke 6a30BOro YpOBHSI Ha YPOBHE CPEAHEro 00111ero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOKEHH M TpeOOBaHM K pe3ylbraTaM OCBOCHHUSA
OCHOBHOM 00pasoBaresibHOM mporpaMmsbl, npenactaBieHHbIx B @T'OC COO, a Takxke
¢ yuéroM (enepanbHOli pabodyell MporpaMmMbl BOCIUTAHUS W KOHIEMIIUU
npenojiaBaHusl yueOHoro npeaMera «dusnka» B 00pa30BaTEIbHBIX OpPTaHU3AIMSIX
Poccuiickoit denepannn, peaqn3yronmx OCHOBHbIE 00pa30BaTelIbHbIC MPOTPAMMBI.

1.3. Hean yuyeOHOro nmpeamMera
dbopMupoBaHUE WHTEpECa U CTPEeMJICHHUS, OOydYalOIMUXCs K HAyYHOMY HU3YUYEHUIO
PUPOJIBI, PA3BUTHE UX UHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE TPEICTABICHUA O HAYYHOM METO/AE TMO3HaHUS U (HOPMHUPOBAHUE
HCCIIEA0BATEIIbCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTara W3Y4YeHHUS OCHOB
CTpPOCHHMSI MaTepuu U PYHIaMEHTAILHBIX 3aKOHOB (DH3UKH;

dbopmupoBaHue yMEHUN OOBSCHSATH SIBICHUS C HMCIOJb30BAaHUEM (PU3UUYECKUX
3HAHUHW W HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TMPEJACTABICHUN O POMUW (PUIUKUA IS Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHM.
JocTu:keHue 3THX 1ejieil o0ecreuynBaeTcsl pelieHHEM CJeAYIONIUX 3a1a4 B
npoiuecce u3ydeHust Kypca (pM3MK1 HA YPOBHE CpeHero 001ero oo0pa3oBaHms:

NpUOOpPETeHHEe CUCTEMbl 3HAHUKA 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIIOUAs MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBAHTOBYIO (DM3UKY U SJIEMEHTBI aCTPOPUUKHY;

dbopMuUpOoBaHUE YMEHUN NPUMEHITh TEOPETHUECKUE 3HAHUS I OOBSICHEHUS
bu3HUeCKUX SBICHUNW B MPUPOJAE W I MPUHATUS MPAKTUYCCKUX PEIICHUA B
IIOBCEAHEBHOM JKU3HU;



OCBOEHHUE CTMOCOOOB pEHICHUsI PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHOW (PU3MYecKoit
MOJICJIbIO, 3a/ad, MOJAPa3yMEBAIOLIMX CaMOCTOSATENIbHOE CO3/1aHHE (PU3NUECKON
MOJENH, aJIEKBaTHON YCIOBUSIM 3aa4H;

MOHUMaHue (PU3NYECKUX OCHOB U TIPUHIIMIIOB JACHCTBUS TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MMPOLECCOB, UX BIMAHUA HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
(u3MUEeCKUX  OKCIIEPUMEHTOB, AaHajiu3a M MHTEpIpeTauuyd HUH(opmaiuu,
ONPENIEIICHUS] TOCTOBEPHOCTH MOJYYEHHOTO PE3ysIbTara;

CO3JaHME YCIIOBHM IS Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATENBCKOM,
TBOPYECKOU IEATEIBHOCTH.

1.4 MecTo yuyeOHoro npeamera ¢pusuka B crpykrype IHIICC3

Y4eOHbIid mpeaMeT Qu3uKa SBISETCS YYeOHBIM MPEAMETOM O00s3aTeIBHON

npenMeTHol oOmactu  «ectecTBeHHbie Hayku» @PI'OC cpemnero oO1iero
00pa3oBaHUSI.
B yuebHoM mmane oOpa3oBarenbHON TPOrpaMMbl Y4eOHBIN MpenaMeT «(pu3nkar
BXOJWT B COCTaB 00mIeo0pa3oBarenbHOT0 Iukia. [Ipu 3ToM m3ydeHune yueOHOTO
npenMera (u3Mka MPEeAyCMOTPEHO Ha 0a30BOM YPOBHE U HAmpaBlIeHO Ha
JTOCTM)KCHHUE THIHOCTHBIX, METOIIPEIMETHBIX U MPEAMETHBIX PE3yJIBTaTOB.

2. Ilnanupyemble pe3yJibTAThI OCBOCHHS Y4e0OHOr0 npeamera «Du3nuka»
OcBoenue coaepxkanusi npeamera «®Duszukay obOecreurBaeT AOCTHXKCHHUE

00yJaroUMMHKCS CIEAYIOIINX PE3YyIbTaTOB:

* IUYHOCMHBIX

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHUs ydeOHoro mpeamera «Ddusnkay TOIKHBI
OTpaXkaTb TOTOBHOCTb MW  CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAINM, TIO3UTUBHBIX BHYTPEHHUX  yOEXKICHWH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM TIEHHOCTSIM POCCHUICKOTO OOIIECTBA, pacIIUPEHUE KU3HEHHOTO
ONbITA U ONBITA JIEATEIBHOCTH B MPOLECCE PeaTn3alli OCHOBHBIX HAaIPABICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUA:

C(hOPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMK OOYYAIOIIErocsl Kak aKTUBHOTO H

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA; MNPUHATHE TPAJIUIIMOHHBIX
0OIII€YETOBEUECKUX  T'YMAHUCTUYECKUX M JEMOKpPATHYECKUX  IEHHOCTEM;
TOTOBHOCTh BECTH COBMECTHYIO [I€SITEILHOCTh B HHTEpPECAX TIPaKIAHCKOIO
o011IecTBa, y4yacTBOBaTh B CaMOYyIpaBJICHUHW B 0Opa3oBaTElIbHOW OpraHU3allNy;
YMEHHUE B3aMMOJICUCTBOBATh C COIMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUH C MX
GYyHKIMSAMHA M Ha3HAYEHUEM; TOTOBHOCTh K TYMAaHHTapHOM M BOJOHTEPCKOM
JEATENBbHOCTH;
2) NaTPpUOTHYECKOT0  BOCMHUTAHUA:  CHOPMHUPOBAHHOCTH  POCCUHCKOM
FPaXJAHCKOW  MIACHTUYHOCTH, NAaTPUOTU3MA; LIEHHOCTHOE OTHOILIEHUE K
TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXXEHHUSM POCCHMCKUX YYEHBIX B 00JaCTH
(U3MKH U TEXHUKE;



3) AYXOBHO-HPABCTBEHHOI0 BOCIHHMTAHHUSA: CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHMsI, ATHYECKOTO IIOBEJEHUS; CIIOCOOHOCTh OLEHUBaThb CHUTYyalUl0 U
IIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBECHHBIC
HOPMBI U LIEHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YYEHOIO; OCO3HAHHUE JIMYHOIO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO Oy/TyIIEro;

4) 3CTETHYECKOr0 BOCIUTAHMSA: ICTETUYECKOE OTHOIIECHHE K MHpPY, BKIOYAs
ACTETUKY HAyYHOI'O TBOPUYECTBA, IPUCYLIET0 (PU3HUECKON HAYKE;

5) Tpyn1oBOro BOCIMTAHUSA: MHTEPEC K Pa3au4HbIM cpepaMm npodhecCHOHaTbHON
NEeSATENbHOCTH, B TOM YHCIE€ CBSI3aHHBIM C (U3UKOW M TEXHUKOH, yMEHHE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oydyied mnpodeccud | peann30BBIBATH
COOCTBEHHBIE ’)KM3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30oBaHMIO U
caM000pa3oBaHuIO B 001acTu (PM3UKHU HA MIPOTSHKEHUHU BCEH JKU3HH;

6) 3KO0I0rMYecKOro BOCHHUTAHMA: C(HOPMUPOBAHHOCTh HKOJIOTHMUECKOM

KyJIbTYypbl, OCO3HaHHE [I00AJBHOIO XapakTepa JKOJIOTMYECKHX Mpoliem;
IJIAHUPOBAHUE M OCYILIECTBJICHHUE JCUCTBUH B OKPYXKAIOIIEH CPEAe Ha OCHOBE
3HAaHHS [eJed YCTOWYMBOIO pAa3BUTHs 4YeIoBeyecTBa; PacmmpeHune omnbita
JEATEIIBHOCTU JKOJIOTMYECKOM HAIPABICHHOCTH HA OCHOBE HMMEIOIIMXCS 3HAHUU
no (usuke;
7) UIEeHHOCTH HAYYHOI0 MO3HAHUSI: CPOPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHA (PU3NYECKON HayKH;
OCO3HAHME LIEHHOCTH HAYyYHOW AEATEIBbHOCTH, TOTOBHOCThH B MPOLIECCE U3YUYCHHS
(GU3MKKM  OCYILIECTBISATh MPOEKTHYID UM  HUCCIEI0BATEeNIbCKYIO JIESTEIbHOCTD
WHJVBUAYaJIbHO U B TPYIIIIE.

° Memanpedmemnblx:

MeTtanpenMeTHble  pe3yiabTaThl OCBOCHHS OCHOBHOW 00pa3oBaTebHOU
IIPOrpaMMBbl JOJKHBI OTPAKATh:
Ilo3HaBarenpHbIE YHUBEPCAJIbHbIE YUECOHBIE JEHCTBUS.
ba3oBble jornyeckue 1eMcTBUA:
CaMOCTOATENBHO (HOPMYIHPOBaThH W aKTyaJIM3UpOBATh MPOOIEMY,
paccmarpuBarh €€ BCECTOPOHHE;
ONPEACHATh LEIU JIEITEIbHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUHU HUX
JNOCTUKEHUS,

BBIBIIATH 3aKOHOMEPHOCTM U IIPOTUBOPEYUS B PacCMATPUBACMBIX
(U3NYECKUX SIBICHUSX; pa3palaThiBaTh IJIaH PELIECHUS MPOOJIEMBI C YUETOM
aHaJIM3a UMEIOIIUXCA MAaTEpUAIIBHBIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLICHUBATh PUCKU ITOCIEACTBUN IESATEINBHOCTH;
KOOPJIMHHUPOBATh M BBINOJIHATH PabOTy B YCJIOBUAX pPEajbHOrO, BUPTYAJIbHOTO H
KOMOWHHPOBAaHHOTO B3aUMOJICUCTBHS;
pa3BUBaTh KPEaTUBHOE MBIIUICHHE MPU PEIICHNUN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBHUSA:
BJIAJETh HAYYHOM TEPMHUHOJOTHEHN, KIIOYEBBIMH IOHATUSMH W METOAAMU
(¢u3ruecKoi HayKH; BJaJeTh HaBbIKAMHU y4e€OHO-MCCIEA0BATEIBCKON U MPOEKTHON
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NESTeIbHOCTH B 00NacTd  (U3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOAOB PELICHHs 3a/1ad (PU3HUECKOTO COAEpIkaHMUs,
IPUMEHEHUIO PA3JIUYHBIX METOAOB IMO3HAHUS;

BJIaJE€Th BHUAAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro

UHTEpIIpPETalUY, MPeoOpPa30BAHUI0O U TMPUMEHEHHUIO B PA3IUYHBIX y4eOHBIX
CUTYallUsX, B TOM YHUCJIE NPU CO3AAHUH YUYEOHBIX POEKTOB B 00JaCTH (PU3HKU;
BBISIBJISITh IPUYMHHO-CJIEJICTBEHHBIE CBA3U U aKTyaJIU3UpOBATh 3a/1a4y, BbIIBUTATh
runoresy e€ peuieHus, HaxOIWTh AapryMEHThl Ui JOKa3aTelbCTBAa CBOUX
YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh MOJYYEHHBbIE B XOJA€ PEHICHUS 3a7ayd pe3ysbTaThbl, KPUTUUECKU
OLIEHHBAaTh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTb U (OpPMyIUpOBaTb COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbHOM
JeSITEIbHOCTH, B TOM YHCJIE IPU U3YUYE€HUHU (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OMIbIT;
yMETh  TEPEHOCUTh 3HaHUA 1O (U3MKEe B  MPAKTUYECKYIO  O0JIacTh
KU3ZHEIEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHMS U3 PA3HBIX ITPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTb OPUTrMHAIBHBIE OAXO/bI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIC PEILICHHUS.

Pab6ora c undgopmanuei:

BJIaJIETh HAaBBIKAMHM TMONXy4YeHUs WHGPOpMALMH (PUINYECKOro COIEpKaHUS U3
UCTOYHUKOB PAa3HbIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATH IOMUCK, aHaJH3,
CUCTEMATH3alMI0 W HMHTEpIpETalui0 UHGOPMALMK Pa3IUYHbIX BHJIOB U (opm
IPECTaBJICHNUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(OpMaLUY;

UCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELIEHUN KOTHUTMBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3AalMOHHBIX 331a4 C
coOmofieHneM TpeOOBaHUN JPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMAIMOHHOMN
0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEpX aHHUs B Pa3IMYHbIX opMmarax ¢ ydéToMm

Ha3HAYeHUs] MH(OPMALIMK U 1EJIEBOU ayAUTOPHUH, BBIOMpas ONTUMAIbHYIO (GOpMy

IPEJICTAaBICHUS U BU3YyaJIU3allUH.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

OCYILIECTBIISATh O0IIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JI€ATETbHOCTH;

pacno3HaBaTh NPEINOCHUIKH KOH(PIUKTHBIX CUTYallMil U CMTYaTh KOH(DIUKTHI;
pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3pEHHUS C HCIOJIb30BaHUEM

A3BIKOBBIX CPEACTB; IOHUMAarb M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U

WH/IMBUIyaJIbHOM pabOThI;

BbIOMpaTh TEMaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C Yy4€TOM 0OIIuX
UHTEPECOB, U BO3MOXKHOCTEMN KaX/10r0 WIEHA KOJIJIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JESITEIIBHOCTH, OPTaHU30BbIBATh U KOOPIAUHUPOBATH
JNICUCTBUA 1O €€ TOCTUKCHHUIO:

COCTAaBJIATh IUIAH JEUCTBUM, PACIPENEIATh PO C yY4ETOM MHEHMM yYaCTHHUKOB,
00CyXJ1aTh pe3y/bTaThl COBMECTHOW PabOTHI;



OIICHUBATh Kauye€CTBO CBOET0 BKJIAJa M KAXKJOTO y4YaCTHHKA KOMaHJbI B OOIIMiA
pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;
mpenjaratb HOBBIC TMPOEKTHI, OICHUBATh HJACH C TO3WIIMH HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKOW 3HAUUMOCTH;
OCYILIECTBIISATh O3UTUBHOE CTPATETMUECKOE MOBEJICHNE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBJISITH TBOPUECTBO ¥ BOOOpAXKEHUE, ObITh MHUIIUATUBHBIM.
PeryasiTuBHbIe YyHUBepPcaJIbHbIEe YUeOHbIE 1eiiCTBUS.
Camoopranusanus:
CaMOCTOSATENIbHO OCYILIECTBIIATh I103HABATENbHYIO JIEATEIbHOCTh B 001acTH
GU3MKM W acCTPOHOMHUH, BBISABIATH MPOOJIEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ]aud; CAMOCTOSITEIbHO COCTABIISThH IUIAH PEIICHUS PacuETHBIX U
KaueCTBEHHBIX 3aJ]a4, IUIAH BBINMOJIHEHUS TNPAKTHUYECKOW paboThl ¢ y4ETOM
UMEIOIIIHUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEATIOYTCHHI;
JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;
pacIMpsATh paMKH Y4E€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEATOYTCHU;
JieNnaTh OCO3HAHHBIM  BBIOOp, apryMEHTUpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHHE; OLEHUBATH TPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO 3PYAHMIIMN B 00JACTH (U3HKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTeNbHBINA U KYIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOIMOHAIbHBIH HHTE/UIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCHTh KOPPEKTHBBI B JEATCIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEISIM;
BJIa/IeTh HaBbIKAMHU IO3HABATEbHOM pe(IEKCUU KaK OCO3HAHUSI COBEPILIAEMBIX
JNENUCTBUN U MBICIIUTEIBHBIX MIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;
UCIIOJIb30BaTh TMPUEMBI pedUIeKCHH JIsi OLEHKH CUTYyalluH, BbIOOpa BEpPHOTO
pelIeHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEIICHHUS 0 UX CHIYKCHHUIO;
OpUHUMATh MOTHBBI M apryMEHTHl JIPYTUX TPU aHaIW3€ pPe3yIbTaToB
NEeSATENbHOCTH;
pUHUMATh ce0s, TOHUMAasi CBOM HETOCTATKU U JOCTOMHCTBA;
NpUHUMATh MOTHBBI M apryMEHTHl JPYTUX TpPU aHaIW3e Pe3yIbTaToB
NEeSATENbHOCTH;
MPU3HABATH CBOE MIPABO U MPABO JIPYTUX HA OUIMOKHU.
B mpouecce nocTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI IO
bu3uke s ypOBHS cpeaHero oOmiero oOpa3oBaHus y  OOyYaroluxcs
COBEPILIEHCTBYETCS AMOILIMOHAJILHBIH WHTEJJIEKT, IpeJInoJiararoun
c(hOpMHUPOBAHHOCTb:
CaMOCO3HaHHUs, BKIIOYAIOUIETO CIOCOOHOCTh IMOHUMATh CBOE HSMOIIMOHAIBLHOE
COCTOSIHUE, BHUJIETh HANpPAaBICHUS Pa3BUTHUS COOCTBEHHOW 3MOLIMOHAIBHOU chephl,
ObITh YBEpEHHBIM B ce0e; CaMOpEryIMpOBaHMs, BKJIIOYAIOIIETO CAMOKOHTPOJb,
YMEHHE NpPUHUMaTh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTh
aJanTHPOBATHCS K AMOIIMOHAIBHBIM W3MEHEHUSIM U TPOSIBISTH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;
BHYTPEHHEN MOTHMBAlLM{, BKJIIOYAIOUIEH CTpEMJIEHHE K JOCTH)KCHHIO LIEJd U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JCHCTBOBaTh, MCXONS W3 CBOMX
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BO3MOKHOCTEH;

SMIIATHUH, BKJIFOYAIOIIEH CIIOCOOHOCTH ITOHMMATh SMOIMOHAJIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €ro IPH OCYIICCTBISHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOILICHHS C
JIPYTUMHU JIFOJbMHU, 3a00TUTHCS, TPOSBIISITE HUHTEPEC U pa3peiiaTh KOH(DIUKTHI

* npeOMemHubIX:

JEMOHCTPUPOBATh HAa TMpUMEpax poiib U MecTo (u3uku B (POPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKOU ESITENBHOCTH JIOACH;

VUYUTHIBATh TPAHWIBI TPUMEHEHHUS W3YYEHHBIX (U3HYCCKUX  MOJEIICH:
MaTepualibHasg TOYKa, MHEpLUHUaJIbHasA CUCTEMa OTCU€Ta, a0CONIOTHO TBEPIOE TENO,
uJealbHbIA Ta3, MOJEINU CTPOEHUS Ta30B, KUJKOCTEU W TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUUYECKUH 3apsiji PU pelieHn: PU3NUeCKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHUE SIBICHUS (TPOLIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJEKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOIUHAMUKH:

PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
NaJ€HUE TeJ, ABUKEHHUE 10 OKPYKHOCTH, HWHEpUHUS, B3aUMOJICUCTBUE TeET,
muddys3us, OpOyHOBCKOE ABMIKEHHE, CTPOCHHE JKUJIKOCTCH W TBEPABIX TeI,
U3MEHEHHE O00bEMa Tel NP HarpeBaHWM (OXJIAXKICHHH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJEHCAIMs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIAXKHOCTh
BO3/[yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXK/y MapameTpaMy COCTOSIHUSA ra3a B M30IPOLIECCaX, NIEKTPU3ALUA TEl,
B3aMMOJICMCTBHE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE JBUXKEHUE, HCIONb3ys (U3UUYECKUE BEIUYUHBI:
KOOpAMHATa, IIyTh, NEPEMELIEHHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIIa,
UMITYJIBC Te€Jla, KUHETUYeCKash PHEPrus, MOTCHI[MAbHAsl dHEPrys, MEeXaHU4YecKas
paboTa, MexaHu4YecKasi MOIIHOCTb;

Opy ONHMCAHUM TPABWIBHO TPAKTOBAaTh (U3MUECKUH CMBICI HCIOIb3YEMBIX

BEJIMYMH, MX OOO3HAUYECHUS] U EJMHHUIIBI, HAXOAUTH (OPMYJIbl, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIIMYNHAMU;
ONUCHIBAaTh W3YUYEHHbIC TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIC SIBICHUS, UCHOJIb3YS
dbusnueckne BETWYUHBI: JABJICHHE Ta3a, TeMIepaTypa, CPEeIHss KUHETHYeCKas
SHEPIUsl XAaOTHUYECKOTO JBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4YHasi CKOpPOCTb
MOJICKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTusi, paboTa raza, KodQpPUIIMeHT
IIOJIE3HOTO JENCTBUS TEIJIOBOIO IBUTATEIs;

IpU ONHUCAHUW MPABWIBHO TPAKTOBATh (PU3UUECKUNM CMBICIT HCIOJIb3YEMbIX
BEJIMYMH, HMX OOO3HAUYCHMS U EIUHUIIBI, HAXOAUTH (OPMYIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO0 BEIUYMHY C IPYTUMH BEJTUUUHAM;

OMMCHIBATh HM3YUYEHHBIE AJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M 3JIEKTPUUYECKUE
sBJIeHUs (TIpOLECChl), UCTIONB3Yd (PU3UUECKUE BETUUYMHBI: AJIEKTPUUECKUUN 3aps/l,
ANEKTPUYECKOE T0JIE€, HAMPSHKEHHOCTBD T0JIs1, HOTEHIMAM, Pa3HOCTh MOTEHIIUAJIOB;
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Ipy ONMUCAaHWUU TMPABUIBHO TPAKTOBAaTh (DU3MYECKUNA CMBICT HCIIOIb3YyEeMbIX
BEJIMYMH, UX 0003HAYCHUSI U CTUHUIIBI;

yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMU
BEJIMYMHAMH; AHAJTU3UPOBATh (U3UYECKUE TPOIECCHl W SBICHUS, HCIOIb3YS
bu3nUecKre 3aKOHBI U IPUHIIMIBL: 3aKOH BCeMHUpHOTO Tsirotenws, I, I1 u 11 3akoHbI
Hprorona, 3aKkOoH COXpaHEHHs MEXaHWYECKOM DHEPruHu, 3aKOH COXPAaHEHMS
MMITYJIbCa, NPUHUIUN CYNEPHO3UIMU CUJI, IPUHIUIT PABHONPABUS WHEPIUAIBHBIX
CHUCTEM OTCYETA, MOJEKYJAPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHs BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBA3b CPEIAHEH KUHETMYECKOW HEPIUU TEIUIOBOTO JIBUKEHHUS
MOJIEKYJI ¢ aOCOJIOTHON TeMmeparypoil, MepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpPaHEHHMsI DJIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3iauyarb
CJIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MAaTEMaTHYE€CKOE BBIPAKEHUE U YCIIOBUS
(rpaHuIlBl, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHIHUIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX

YCTPOWCTB; pa3inyaTh yCIOBUS UX OE30MAaCHOTO MCIOJB30BAHMS B TTOBCEAHEBHOM
KU3HU;
BBITIONTHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO0 (DU3UIECKUX SIBJICHUA U MPOIIECCOB
C UCIOJIb30BAHUEM MPAMBIX, U KOCBEHHBIX U3MEPEHUM, IPU 3TOM (POPMYIHPOBATH
npoOieMy/3aadyy M TUNOTE3Y y4eOHOro SKCIEPUMEHTA, COOMpPATh YCTAHOBKY W3
MPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BETUYUH, TPU ITOM

BBIOMpaTh ONTUMAJIbHBIA CIIOCOO MU3MEPEHHUsI M UCIOIb30BaTh U3BECTHHIE METO/IbI
OLICHKU ITOTPELIHOCTEN U3MEPEHU;
UCCJIeIOBaTh 3aBUCUMOCTH MEXAy (PU3NUYECKUMU BEIIMUYMHAMU C UCIIOJIb30BAHUEM
OpSIMBIX W3MEPEHUM, MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEJIUYMH B BHUJAE TaOIUI U
rpaduKoB, Ie1aTh BHIBOABI IO PE3yJIbTaTaM UCCIIECIOBAHUS;

coOmroaTh MpaBwiia OE30MAaCHOTO TpyAa MPU MPOBEICHUM HCCICIOBAHUN B
paMKax y4eOHOrO JKCIEPUMEHTa, Yy4eOHO-HCCIIECOBATEILCKOM H TMPOEKTHOMN
JESITEIbHOCTH C UCMOJb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000pynOBaHus;

pemarb pacu€THbIe 3aJa4d C SBHO 33JJaHHOM (PU3MUYECKOM MOJEIBIO, UCIIONb3YS
(u3HUecKre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M BHIOMPATH
bU3UYECKYI0  MOJeNb, BBIACHATH (U3UYECKUE BEIMYMHBI U (DOPMYIIHBI,
HEOOXO/IMMbIE JI €€ pEeIlleHUs], MPOBOJUTh PACUETHI M OLIEHUBATh PEaNbHOCTD
MOJIYYEHHOTO 3HaUeHUs (PU3UIYECKON BETUUUHBI;

pemarh KayeCTBEHHBIE 3a/a4yd: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIECHUW C OMOpOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU M
dbusnyuecKue SBICHUS; UCIOIb30BaTh MPU PEIICHUU YUEOHBIX 3a/1a4 COBPEMEHHbBIC
WH(OPMAIIMOHHBIE TEXHOJOTUM JUISI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJCTaBJICHUS y4eOHON U HAyYHO-TIOMYJISIPHOU MH(OpMAIUH, TTOTyYCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOTyYaeMy0 HHPOPMAIIHIO;
MPUBOIUTH TPUMEPHI BKJIAJa POCCUUCKUX W 3apyOEKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXAIOLIEr0 MHpa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUIA;
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UCITIOJIh30BaTh TEOPETUUYCCKUE 3HAHUS 1O (DU3MKE B MOBCEIHEBHOW XU3HU IS
obOecrieueHus 0€30MaCHOCTH TPH OOpalleHHH C TPUOOpaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHCHHSI 3IOPOBBS M COONIONCHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeaE;
paboTarh B TPYIIIE C BHITOJHEHUEM PA3IMIHBIX COITMAIBHBIX POJICH, TUTAHUPOBATH
paboTy TpyNIbl, PAMOHATLHO paCHpenessaTh OOS3aHHOCTH W IUIAHUPOBATH
JCSATEILHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATh BKJIA/ KaXKI0TO
U3 YYACTHUKOB I'PYIIBI B pEHICHUE pacCMaTpUBACMON TTPOOJIEMBI.
JCMOHCTPUPOBATh Ha TMpPUMEpPaxX poJib W MECTO (GH3UKH B (POPMHUPOBAHHUH
COBPEMEHHOIM HAayYHOH KapTHHBI MHpa, B Pa3BUTUH COBPEMCHHOW TEXHHMKH W
TEXHOJIOTUH, B TMPAKTHYECKON NEATETHHOCTH JIIOACH, HETOCTHOCTh M EIUHCTBO
du3nYecKol KapTHHBI MHPA,;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS U3yUEHHBIX (QU3NUCCKUX MOJCNICH: TOYCUHBIN
ANIEKTPUYCCKUI 3apsii, Jyd CBeTa, TOYCYHBIM MCTOYHHK CBETa, sJEpHAs MOJEIHb
aroma, HyKJIOHHAsl MOZICJTb aTOMHOTO S/Ipa TIPY PEeIIeHUN PU3NICCKUX 3a/1a4;

pacro3HaBath (pu3MYEeCKUe SBICHHUS (TIPOIECChI) W OOBACHATH MX Ha OCHOBE
3aKOHOB JJICKTPOIMHAMUKHA W KBAHTOBOW (DMU3HKH: AIICKTPUICCKAs TPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHHTHOE JCHCTBHS TOKA, B3aMMOJCHCTBHE
MarHWTOB, OJJICKTPOMArHWTHAs WHAYKIWSA, JACHCTBHE MArHWUTHOTO TIOJNS Ha
NPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsijl, SJICKTPOMArHUTHBIC KOJICOAHUS |
BOJIHBI, TPSAMOJIMHEHHOE paCIpOCTPAaHCHHE CBETa, OTPAXKEHUE, IMPEIOMIICHUE,
uaTepdepeHys, audpaknus ¥ - HOJAApH3alMs  CBeTa, JWCIEPCHS  CBeTa,
dbotoanexkrpuueckuit 3gdext (botodrddekrt), cBeToBOE AaBiICHHE, BOSHUKHOBEHHE
JWHEWYaToro CIeKTpa aromMa BOJOpOJa, CCTECTBEHHAass M HWCKYCCTBEHHas
PaJIMOaKTUBHOCT;

ONMCHIBAaTh HW3YyYCHHBIC CBOWCTBAa BeHIECTBA (DJICKTPHUYECKHE, MAarHUTHEIC,
ONTUYECKHE,  DIEKTPUUECKYI0  IMPOBOAMMOCTh  pAa3IMYHBIX  Ccpela) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECChI), HCIIONB3YS (PH3UYCCKUE BEIUYHHBIL:
EKTPUYCCKUI 3apsll, CHJa TOKa, DJICKTPUYCCKOE HANPSDKEHUE, JICKTPHUSCKOES
COTIPOTHUBJICHHE, PAa3HOCTh MOTECHIIMAJIOB, JJICKTPOABMXKYIAS CHIIa, paboTa TOKa,
WHIYKIAS MarHATHOTO TOJs, cwia Awmrepa, cwia JlopeHia, WHIYKTUBHOCTH
KaTyIIK{, SHEPTHs SJICKTPUYCCKOIO0 W MArHUTHOTO TIOJCH, MEepUOJ W YacToTa
KoJieOaHWil B KoIeOaTeIbHOM KOHType, 3apsj W CHia TOoKa B TIpolecce
TAPMOHHMYECKHMX JJICKTPOMArHUTHBIX KoJeOaHWi, (OKYCHOE pacCTOSHHUE U
ONTHYECCKAs CHJIa JIMH3BI, NMPH OMHMCAHMH TMPABUILHO TPAKTOBaTh (DU3MUYCCKUI
CMBICJT HCIOJB3YEMbIX BEJIMYWH, HX OOO3HAYCHHUS M CAUHMIIBI, YKa3bIBaTh
GopMynbl, CBS3BIBAIOIIME JaHHYIO (H3UYECKYI0 BEIUYMHY C JPYTUMH
BEJIMUYMHAMU; ONMCHIBATh N3YYCHHBIC KBAHTOBBIC SIBIICHUS H ITPOLIECCHI, UCITOIB3YsI
¢u3nYeCcKre BEIMYMHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
JacToTa CBETa, SHEPTHUS M UMITYJIbC (OTOHA, IIEPUO]] MOTypaciaia, SHSPTHUs CBSI3H
aTOMHBIX SJIep, TPHU ONUCAHWUHM TIPABHIBHO TPAKTOBATh (PU3UICCKUN CMBICI
UCTIOJIb3yEeMbIX BEJIUYHMH, WX OOO3HAYCHHS W CIAMHHMIIBI, yKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JaHHYIO (U3HYECKYI0 BEIWYUHY C JPYTMMH BEJIUYHHAMU,
BBIUMCIIATh 3HAYCHHE (DU3MYCCKON BEIIMYUHBI, aHAIM3UPOBATh (PUINICCKUE
IIPOIECCHI U SIBIICHUS, UCTIONB3Ysl (DU3MUCCKUE 3aKOHBI M MPUHIUIBL 3aK0oH OMma,
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3aKOHBI TOCJIEIOBATEIbHOTO U MapaiIeIbHOTO COEIMHEHUS MPOBOJHUKOB, 3aKOH
JIxoyns—JIeHna, 3aKOH 3JEKTPOMarHUTHOW HMHAYKLIHWH, 3aKOH MPSIMOJMHEWHOTO
pacpoCTpaHEeHUs CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS CBETA,
ypaBHeHHe OiHImITEHHA s GoTodd(dexTa, 3aKOH COXpAaHEHUS SHEPTHUH, 3aKOH
COXpaHEHUS HUMIYNIbCA, 3aKOH COXpPAaHEHHUS OJIEKTPHUUECKOTO 3apsiaa, 3aKOH
COXpaHEHHUs MaCCOBOT0 4YMcia, mocTyaarsl bopa, 3akoH paguoakTUBHOTO pacmaja,
OpU TOM pa3Inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIPDAKEHWE U YCJIOBHUS (TpaHULBl, O0JAaCTH) NPUMEHUMOCTH; ONPEICIATh
HaIpaBJICHWE BEKTOpAa WHAYKIIMM MArHUTHOTO TIOJIS TIPOBOJHHMKA C TOKOM, CHIIBI
Awmniepa u cuibl JlopeHIa; CTpOWTh M OMHCHIBaTh M300pa)KCHHE, CO3/1aBaeMOe
IUIOCKUM  3€pKaJioM, TOHKOM  JIMH30M; BBIMOJHATH  SKCIIEPUMEHTHI IO
UCCJIEIOBAaHUIO (DU3UYECKUX SIBJICHUM U MPOIECCOB C UCIOJIBb30BAHUEM MPSMBIX, U
KOCBEHHBIX U3MEpPEHUM: Mpu 3ToM (popMynupoBaTh mpodiieMy/3a1ady U TUIIOTE3Y
y4e0HOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUS,
MIPOBOMTH OMBIT U (POPMYIUPOBATH BBIBOJIBI; OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE
u3MepeHuss (U3NYECKUX BEIUYWH, MPU STOM BBIOMPATh ONTUMAIBHBIA CIIOCOO
U3MEPEHUsT W WCIIOJIb30BaTh M3BECTHBIC METOABI OIEHKH MOTPEITHOCTEH
U3MEPEHUI; UCCIIeIOBATh 3aBUCUMOCTU (DU3MUECKUX BETUYHUH C MCIOJIb30BaHUEM
NPSIMBIX W3MEPCHHMIA: TPU OSTOM KOHCTPYHPOBaTh YCTAaHOBKY, (DHKCHUpOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCHUMOCTH (U3MUCCKUX BEIUYMH B BHUJC TaOIUIl U
rpaduKoB, JeNaTh BBIBOABI MO pe3yJbTaraM HCCIEAOBAaHUS; COONIOAATh MpaBHiia
0e30macHOro TpyJa WpH TMPOBEACHUH WCCIENIOBAaHMI B paMKax Y4eOHOTO
OKCIIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEATEIBHOCTH C
UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOICTB M JaOOpaTOPHOTO 0OOPYHAOBaHUS;
pemiath pacy€THbIC 3a7a4d C SIBHO 3aJIaHHOM (PU3MYECKON MOJEINbIO, UCIIONb3YS
dbu3ruecKue 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4l BHIOMPATH
bu3MUeCKyI0 MOJENb, BBIACHATh (U3UYECKHE BEIUYUHBI U (HOPMYIIBI,
HEOoOXOMMMBIE I €€ PEeIIeHUs], MPOBOJUTH PACUETHI M OIICHUBATh PEATHHOCTH
MOJTyYeHHOTO 3HaueHWs (U3MUECKON BEIWYWHBI, PeIlaTh KauyeCTBEHHbBIC 3a/a4M:
BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUUBYIO LIEMOUYKY PACCYKICHHUM C OMOpOii Ha
U3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS; UCIIOIB30BaTh MPH
pemeHnrn y4eOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOWICKA, CTPYKTYPUPOBAHMsI, WHTEPHPETANMM W TPEACTABICHUS Y4YEOHOU U
HAy4YHO-TIONYISPHOH WHOOPMAIMK, TOJYYCHHOH W3 Pa3IUYHBIX HCTOYHUKOB,
KPUTHYCCKH aHAJM3UPOBATh TOJydaeMyr0 HH(OpMAIHi0; OOBSICHATH MPUHIIUITHI
JNEHUCTBUS MAaIlluH, MPUOOPOB M TEXHUYCCKHUX YCTPOKMCTB, pa3inyaTh YCIOBHUS HX
0€30MacHOr0 HCIMOJIb30BaHUS B IOBCEJHEBHON IKWU3HH;, MPUBOIUTH IPUMEPHI
BKJIaJla POCCUHCKHX U 3apyOCKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHNE MPOIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3HKE B TOBCEAHEBHOW >KWU3HH IS
obOecrieueHus 0€30MaCHOCTH TIPH OOpalleHHH C TPUOOpaMH U TEXHUYECKUMHU
yCTPOWCTBAMHU, JJII COXpPAHEHUS 370POBBS U COONIOCHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKpY’Karollel cpene; padboTarh B IPYIINE C BHIMOJIHEHUEM PA3INYHBIX
COLIMAJIbHBIX POJIECH, ITUIAHUPOBaTh PadOTy TPYMIBI, PAlMOHAIBHO PACIPENEISATH
00s3aHHOCTH W TUIAHUPOBATh JEATEIHPHOCTh B HECTAHMAPTHBIX CHUTYAIUsX,
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aJIcKBaTHO OIICHMBATh BKJIAJ KaXJAOTO0 W3 YYACTHUKOB TPYNIbl B PEIICHHE
paccMarpruBaeMoi IPOOIEMBI.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

3.1. O0bem yueOHOro npeamMera U BUAbI y4eOHOH padoThI

Bua yyeOHoOM padoThI

Oovem uacos

O0LEM padOTHI 00YUAIONIUXCH B aKaJJeMHYeCKHX Yacax (Bcero) 176
O0Bém padorbl  00y4YarOIIUXCHA BO B3aUMOJACHCTBHH C 148
npenoaaBarejieM (Bcero)
B TOM YHCJIC:
JCKIHMH, YPOKH 38
MPAKTUYCCKHUE 3aHSATHUS 40
71a00paTOpPHBIC 3aHATHS 38
WuauBuTyabHbIA IPOSKT 32
KOHCYJIETAIUS 4
IIpomeskyTouHasi arrecranusi B popme: 24

1 cemecTp — PK3aMEH

2 CeMECTp — DK3aMEH
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3.2 TemaTH4yecKUii IVIAH U coflep:KaHue YueOHOro npeamera «Dusukay

TemaTnueckue 00% | OcHOBHBIE BUIbI
OJIOKH, TEMBI. OcHOBHOE cofepKaHNE q‘xo TeSITeTbHOCTH
g | OOygarommxcs
Bsenenue. 2
Paznen 1. Mexanuxka.
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Tema 1.1.
Kunemaruka.

Conepxanue yueOHOro Marepuasia.

1. Mexanuueckoe amxeHue. Cuctemsl oTcuéTa. PaBHOMEpHOE NPSAMOIMHENHOE JBUKECHHUE.
XapakTepuCTUKN MEXaHUYECKOTO JIBHKEHUS: IEpeMelIeHIe, CKOPOCTh (CPeNIHss CKOPOCTbh,
MI'HOBEHHAsl CKOPOCT).

OTHOCHUTETBHOCTh MEXAaHUYECKOTO ABM)KEHUS.

2. PaBHOyCKOpEeHHOE IPSMOJIMHEHHOE ABIKeHHE. YcKopeHue. CBOOOHOE MaieHne. YCKOpeHue
CBOOOTHOTO TIAJICHHS

3.KpuBonuHeiiHOe ABMKEHUE. [[BMKEHNE MaTeprUaIbHOW TOYKHU 1O OKPY>KHOCTHU € MOCTOSSHHOM
10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTMHEHHAs: CKOpocTh. [lepuon u yactora oOpamieHus.
LleHTpoCcTpeMUTEIBLHOE YCKOPCHHE.

[IpakTnueckoe 3ausitue: Pemenue 3a1ad Ha pacyéT KUHEMAaTHUYECKUX BEJTMYUH
PaBHOYCKOPEHHOTO JIBUXKEHUS.
Pemenue 3aau Ha pacy€T yCKOPEHHUS.

HpaKTI/I‘{eCKOC 3aHsaTHe: PemeHue 3ama4d Ha pacqéT HOCHTPOCTPEMUTCIIBHOI'O YCKOPCHUA.

IIpakTnyeckoe 3ansitue: Llenu u 3anaun u3ydenus yueOHoro npeamera. [IpoektupoBanue B
po¢eCCHOHAIBHON AeaTeNbHOCTH. TBOpUecKas U Hccie0BaTeNbCKasl JeSTEIbHOCTD U
TBOPYECKUH MTPOEKT. [IpOEKT KaKk OIMH U3 BUJIOB CAMOCTOSATEIBHOU IESTENBHOCTH
oOyuatomierocs. [IpoexTHble onepanuy. DJIeMEeHThl IPOEKTHOU JesiTeNIbHOCTH. [lepeBo
IIPOCKTHBIX OIEPALIMM.

IpakTuyeckoe 3ausaTue: OCOOCHHOCTH U CTPYKTYpa MPOeKTa. BHUIbI MPOESKTOB: pedepaTUBHBIM,
MPAKTUYECKUI UM ONBITHO-IKCIIEPUMEHTAJIbHBIN.

TpeboBanus K CofepKaHUIO M HAMIPABICHHOCTH MPOEKTa. 3HAKOMCTBO C 0COOCHHOCTSIMU
OpraHu3aiiy padoThl HaJ MPOEKTOM.

Tunel 1 BUsbI npoekToB. [InanupoBanue npoekra. Jramnbl TpoekTa. Dopmbl MIPOTYKTOB

M3y4YEHUE HEPABHOMEPHOTO
JIBUKEHHUS C LEJIBIO
OIIpeeIeHUs] MTHOBEHHOMN
CKOPOCTH; UCCIIeIOBaHHE
COOTHOUICHMSI MEXKIY
NyTSAMHU, IPOHACHHBIMU
TEJIOM 32 IOCJIE0BATEIbHbIC
paBHBIE TPOMEKYTKH
BpPEMEHH, NpHU
PaBHOYCKOPEHHOM JIBUKEHUU
C HadaJbHOI CKOPOCTBHIO,
paBHOU Hymt0; Pemenne
pacyETHBIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKOM
MOJIEJIbIO C HCIIOIb30BaHUEM
OCHOBHBIX (hopmyi
kuHemaruku. [loctpoenue u
aHaJIN3 rpauKoB
3aBUCUMOCTEN
KMHEMaTHUYECKUX BEJIUYMH OT
BPEMEHHU JUIsl PABHOMEPHOTOU
PaBHOYCKOPEHHOI'O
HPSMOJIMHEHHOTO ABHKCHMUS.
Pacno3naBanue puznueckux
SBJICHUHN B y4eOHBIX OMbITaX
Y OKPYXKaIOLEH KU3HHU:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
HNPSMOJIMHEHHOE JIBI)KEHHE,
CBOOOIHOE NaJIEHHE TEJI,
JBYD)KEHHE 110 OKPY>KHOCTH.
Onucanne MeXaHUYECKOTO
JIBYDKEHMSI C UCTIOJIb30BaHUEM
(U3NIECKUX BEINYHH:
KOOpAMHATA, MYTh,
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IIpakTnyeckoe 3ansiTue: 3HakoMcTBO ¢ [lonoxeHnemM 00 UHAMBUAYAIBHOM POEKTE,
KpUTEPUSIMHU OIIEHKHU MPOEKTa, BBIOOp HampasieHUs poekTupoBanus. Beioop Tembl. TpeboBanus
K BbIOOpY U popMyaupoBKe TeMbl. OnpenieneHne cTeeHd 3HaYMMOCTH TEMBbI ITPOEKTa.
Onpenenenue 1enu 1 3afad. TUIMYHBIE CIIOCOOBI onpeaeneHus ueinu. DPpPeKTUBHOCTD
uenenonaranus. [lonstue «I'mnoresa». Ilponecc nocrpoenus runoressl. DopMynupoBaHue
THUITOTE3HbI. I[OKaSaTCJ'II)CTBO N OIIPOBEPKCHUEC TUITOTE3bI AKTyaJ'II)HOCTB " IpaKTUUYCCKasd
3HAaYMMOCTb MCCIIEJOBAHUS

Jlabopatopnas pabota: «OnpeneneHue yCKOPEHUs Tea MpyU PaBHOYCKOPEHHOM JIBHKEHUNY

JlaGoparopHas pabora: «3yueHune IBUKEHHs Teja 10 OKPY>KHOCTI

Tema 1.2.
JnHamuka.

COZ [CPIKAHWEC yqe6Horo mMarepuaja.

1. Ilpunnun otHocutenbHocTH ["anunes. [lepBeiit 3akoH HetotoHa. MHepImaabHble CUCTEMBI OTCU{
Macca tena. Cuna. Bropoii 3akon Hetotona. Tperuii 3akoH HproToHa.

Bec. HeecomocTs . 3akoH BcemupHoro Tsarorenus. Cuna tspkectd. [lepBast kocMuueckas
CKOpPOCTB.

2. Cuna ynpyroctu. Bunbl Tpenus (mokosi, ckoybxkenus, kaueHust). Cuna tpeaus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. Koaddunuent tpenus. Cuna
COMNPOTHUBJICHUS IPU JIBMXKCHHUH TeJa B AKUIKOCTH WJIM ra3a

3. HOCTyrIaTeJ'IBHoe H BpallaTCJIbHOC ABUKCHUC a0COIIOTHO TBépI[Ol"O Tesia. MOMEHT CHUIIbI
OTHOCHUTCIIBHO OCHU BpalllCHHA. IIneuo cunwl. YeaoBus PAaBHOBCCHA TBépI[OFO TCia.

[IpakTnyeckoe 3ansatue: Pemenne 3a1a4 Ha pacuer cwil. Pemenue 3ama4 Ha 3akoHbl HbroTOHA

IIpakTHyeckoe 3aHATHE

[InanupoBaHue STamoB BbINONHEHUs npoekTa. CrnocoObl cOopa M aHanmu3a HHGOPMALUU.
N3yuenne wuCTOYHMKOB HeoOxoaumon uHpopmarnuu. M3ydeHuwe nureparypsl IO TEMaM.
CocraBneHne HHANBUIYAIBHOTO pabovero miaHa, oToop (pakTuyeckoro marepuara.

niepeMerieHe, CKOpoCTh,
YCKOpEHHUE.

CpaBHeHue macc
B3aUMOJEHCTBYIOIIUX TEI.
N3ydeHnne 3aBUCUMOCTH CHUJIBI
YIPYTOCTH OT Je(pOpMaIu;
CpaBHEHHUE CUJI TPEHUS
MOKOSI, KAYeHUsI U
ckoJbxeHus. OObsicHeHUE
HeBecomocTu. [IpoBenenne
3KCIIEpUMEHTA:
UCCJIEJIOBAHNE 3aBUCUMOCTHU
CUJI YIIPYTOCTH,
BO3HUKAIOLIUX B MIPYXUHE U
pe3nHOBOM 00pa3siie, OT X
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IIpakTH4YecKoe 3aHATHE

Bunel nutepaTypHbIX HCTOYHMKOB HH(popManuu: ydeOHas nureparypa (yd4eOHUK, ydeOHOe

nocobue), CHpaBOYHO-MH(OPMAIMOHHAs JHUTEpaTypa (PHLUKIONEANS, SHUUKIONEINYEeCKHH

CIIOBAph, CIPABOYHUK, TEPMUHOJIOTHYECKUI CIIOBAph, TOJKOBBIM CIIOBAaph), HaydHAs JUTEPATypa

(MoHorpagus, COOPHUK HayYHBIX TPYAOB, TE3UCHI JOKIIAJA0B, HAYYHbIE KYPHAJIBI, IUCCEPTALIIHN).
[IpaBuna u ocobenHoctu wHGoOpManuoHHOTO Moucka B MHTepHere. Bunbl utenus. Bumbl

¢ukcupoBanus uHpopmaru. Buasl 06061meHus nHbopManuu

IIpakTH4Yeckoe 3aHATHE

Nupopmarimonnsie pecypchbl (HHTEPHET - TEXHOIOTHH).

CO6op u yrouHeHue nH(GopMaIu (OCHOBHBIE MHCTPYMEHTBI: HHTEPBBIO, ONPOCHI, HAOIIONEHYS,
SKCIEPUMEHTHI U T.II.); 00CYKJIEHIE METOAUYECKUX aCIIEKTOB M OpraHu3anus padoTsl. MeToasl
UCCIIEOBAHMS: METOJbI SMIMPUUYECKOTO UCCIIEJOBAHNS, METOABI TEOPETUUECKOTO UCCIIEJOBAHUS
OcCHOBHas 4aCTh UCCIICIOBaHUA: COCTABICHUE MHIMBUAYAILHOTO paboyero MiaHa, IoUCK
VCTOUYHHUKOB M JIUTEPATYPhl, OTOOP (haKTHUECKOr0 MaTepHaia.

Jlabopatopnas pabota: «3ydeHne paBHOBECHS TEI MO IEHCTBHEM HECKOIBKUX CHID)

JlaGoparopHas pabora: «Onpenenenue kodphuueHTa TPEHUS CKOIbKEHUS

JIaGoparopHast pabota: «3ydyeHue IBUKEHUE Tela 0 OKPY>KHOCTH MO ASHCTBUEM CHIIbI TSKECTY
YOPYTOCTH.

nedopMaium; u3yueHue
JBIDKEHUS OpycKa 1Mo
HaKJIOHHOM IIJIOCKOCTH;
VCCJIEIOBAHNE YCIOBUI
paBHOBECHS TBEPJIOTO TeIa,
HMMEIOIIETO OCh BPAIIEHUS.
OObsICHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JABUKCHUS,
CBOOOIHOTO MaJACHUS TEIl,
JBIKEHUS 110 OKPYKHOCTH Ha
0CHOBe 3akOoHOB HpI0TOHa,
3aKOHA BCEMUPHOTO
taroreHus. OObICHEHUE
OCHOBHBIX ITPUHITUTIOB
JICHUCTBUS HNOAIINITHUKOB 1 UX
MPAKTUYECKOTO MPUMEHEHHSI.
OObsICHEHUE JBIKCHUS
MCKYCCTBEHHBIX CITYTHUKOB.
Pemenne pacu€THbIX 3a71a4 C
SIBHO 3aJJaHHOM (pU3HUECKON
MOJIEIIbIO C MCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (popmyI
InHaMHUKH. PacniosHaBaHue
(hM3HUYECKHX SBICHUI B
y4eOHBIX OIBITaX U
OKPYXKaIOIEH KU3HHU:
WHEpLIMs, B3aUMOJICHCTBHE
Tes. AHaIN3 PU3NUECKUX
MIPOIIECCOB U SIBJICHUM C
WCIIOJIb30BaHUEM 3aKOHOB U
MIPUHIIMIIOB: 3aKOH
BCEMUPHOTO TATOTECHMS, I, 11
u 11l 3axons! HeroTOHA,
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IIPUHLIMI CYTIEPIIO3ULIUHA CUII,
IPUHINI PaBHOIIPABHOCTH
WHEPLUHUAIBHBIX CUCTEM
oTcuéra
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Tema 1.3.
3aKoHbBI
COXpaHeHUsl.

Conepxanue yueOHOro Marepuasia.

1.Mnynbc. 3aKOH COXpaHEHUsI UMITYJIbCA.

2.PabGora. DHeprus. MOIIHOCTh. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHH.

HpaKTI/I‘ICCKOC 3aHsATHE: Pemenne 3a1ad Ha 3aKOH COXpaHCHUA UMITYJIbCA.

HpaKTI/I‘ICCKOC 3aHsaTHe: Pemenne 3a7la4 HAa 3aKOH COXPAaHCHUA DOHCPIUH.

Jlabopatopnas pabota: «/3ydenne ymnpyroro yaapa IByX Te»

[IpoBenenue sxcriepumMeHTa:
u3yudeHue abCoIOTHO
HEYIIPYToro yjaapa ¢
MIOMOIIIBIO JIByX OJJMHAKOBBIX
HUTSIHBIX MasATHUKOB;
UCCJIEJIOBAHNE CBSA3H PabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYEeCKON IHEPIUH Teja
Ha MPUMEpPE PacTSHKEHUS
pe3uHoBoro xryta. OueHka
aOCONIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUN
(U3NIECKIX BETUYHH.
Pewenune pacu€THbIX 3a1a4 ¢
SIBHO 3aIaHHON (PU3HUUECKOM
MOJEJIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB ¥ (hopMy
JUHAMMKHU U 3aKOHOB
coxpaHeHusi. Pemienue
KaueCTBEHHBIX 3a]1a4 C
OIOpOI HA U3YUYEHHBIE B
pasznene «MexaHukKa»
3aKOHbBI, 3aKOHOMEPHOCTHU U
¢bu3nyeckue sBICHHUS.
Onucanne MeEXaHUYECKOTo
JBUKECHUS C UCIIOJIb30BaHUEM
(U3NIECKUX BEINYHH:
UMITYJIbC T€Ja, KHHETUYECKas
SHEpPrusi NOTEHIUAIbHAS
JHEPrusl, MEXaHU4eCKast
pabota, MexaHn4eCcKas
MOIIHOCTb. AHAJIN3
(U3NYIECKHX MPOLIECCOB U
ABJIECHUH C UCIIOJb30BAHUEM
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3aKOHA COXpaHEHUS
MEXAHUYECKOW SHEPTHH,
3aKOHA COXpaHEHUS
umnynbca. O0bsCHEHNE
OCHOBHBIX ITPUHIIUIIOB
NEHCTBUS U MPAKTUUECKOTO
IIPUMEHEHNUS] TEXHUYECKUX
YCTPOMCTB, TAKUX KakK:
BOZOMET, KOIIEP, NPY>KUHHBIN
nucronet. OObsiCHEeHNE
JBUKECHUS PAKET C ONOPOH Ha
U3y4YeHHbIE (PU3UYIECKHUE
BEJIMYNHBI U 3aKOHBI
MEXaHUKH.

HpaKTH‘IeCKOQ 3aHATHE
C60p, CUCTCMAaTHU3alus U aHAJIN3 IMOJTYYCHHBIX PE3YJIbTATOB. CDOpMy.]'II/IpOBKa BBIBOJIOB

CrpykrypupoBanue rmpoekra. IlpaBuia cocTaBieHUss KOHCIEKTOB. Mertonbl paboThl C
TEKCTOBBIMU MCTOYHMKAMU MH()OPMAIIIH.

IIpakTHyeckoe 3aHATHE
[Tonsenenue utoros. [IpaBuna opopmiieHHE pe3yabTaTOB.

TpeboBaHus K 3alUTE MPOEKTA, IPE3EHTALUS MPOEKTa. Pe3ynbTaThl ONBITHO-3KCIIEPUMEHTATbHOM]
CXEMBbI, UePTEKH, TMarpaMMbl, PUCYHKH, aHAJIN3, BBIBO/IbI, 3aKJIIOUCHHE.

IIpakTuyeckoe 3ansiTue OTUeT O XOj€ BBIMOIHEHUS MpoekTa. OdopmileHHe MOSCHUTEIBLHOMN
3anmucku K mpoekry. CTpykTypa MOsSCHUTEIbHOU 3anucku. TpeboBanus k odpopmuenuto. [OCTor
o oopmiieHuIo paboT: BEIOOP hopmara Oymaru, ohOpMIICHHE TTOJICH, 3HAKOB.

OcobenHocT 0hOpMIIEHHUST TEKCTA UCCIIEAOBATEILCKON PaboThI (CTHIIM TEKCTOB). JIekcuueckue
CpeICTBa, MpPUMEHSEMble B TEKCTaX HAy4yHOTo Xapakrepa. JlomycThMble COKpallleHUs CIOB B
TEKCTaX.

Tema 1. 4.
MexaHn4yeckue
KOJIEOaHUS U
BOJIHBI.

ConepkaHue y4eOHOTr0 Marepuaia.
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1. Mexannyeckue kojaeOaHus. AMIUIUTYa, IEPUOJ, YacToTa, (a3a konedanuil. CBoOOHbIE
BBIHYX/ICHHbIE KosieOaHus. Pe3oHanc.

Mexannueckue BoaHbl. CBONCTBA MEXaHMUYECKHUX BOJIH. 3BYK. 3BYKOBBIE BOJIHBI.
PacnipocTpaHeHue 3Byka, CKOPOCTb 3BYyKa...

IIpakTnyeckoe 3ansitue [IpaBuia ohopMIIEHUS TUTYIIEHOTO JINCTA, COACPIKAHUS TIPOCKTA.
Odopmnenue 6ubnuorpaduyeckoro crnucka. [IpaBuna opopmiaenus tabnui, rpadukos,

JarpaMmm, CXeM

JlabopatopHas pabora: «3roToBieHrne MasTHUKA U OMPEIeICHNEe IEPUO/Ia €ro KoieOaHui)

JIaGoparopHast pabota: «3ydyeHue IBUKEHUS Teja [0 OKPYKHOCTHU HOA JeMCTBUEM CUIT TSHKECTH
U yIPyTrOCTH»

Jlabopatopnas pabota: «VccnenoBanue 3aBUCUMOCTH TIEPHOJIA M YaCTOTHI CBOOOTHBIX KOJIeOaHU
HUTSHOTO MasiTHUKA OT €r0 JIJIUHBD)

HccnenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI —
Nepuoja, 4acToThl,
aMIUTUTYABI U Qa3bl
KoseGaHui (pyKUHHBINA
W/MJIM MaTeMaTH4IeCKUI
MasTHUK). HaOmronenue
3aTyXaronux KoJeOaHu.
HcciaenoBanne cBOCTB
BBIHYK/IEHHbIX KOJI€OaHUH.
Habmronenue pe3onanca.
[IpoBenenue 3xcepuMeHTa:
HCCIIENOBAaHNUE 3aBUCUMOCTHU
MIEPHUO/Ia MAJTBIX KOJICOAHHIA
rpy3a Ha HUTHU OT JJIUHBI
HUTHU U Macchl rpy3a; OneHka
a0COJIIOTHBIX U
OTHOCHUTEIIBHBIX
MOTPENTHOCTEH U3MEpeHUI
(U3NIECKIX BETUYMH.
Pemenne pacu€THbIX 3a71a4 C
SIBHO 3aJJaHHOM (pU3HUECKON
MOJIEJIBIO C MCITOIL30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyI1, OMUCHIBAIOIINX
MexaHnmueckue .Onucanue
MEXaHUYECKHUX U C
HCIOJIb30BaHUEM
(bU3UYECKUX BEJTUYHH:
MEepHoJ] U 4acToTa
KoJIeOaHUH, aMIUTUTYIa U
(a3za xonebaHui, 3apsag u
CHuJIa TOKa B TAPMOHHYECKUX
KoicOanusax. Pemenue
KaueCTBEHHBIX 3a7a4 C
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OHOpOfI Ha U3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH,
OITMCBhIBAOIIIUEC

MeXaHUYECKUE KOJICOaHMS.

Paspgea 2.

MoJiekyasipHas Gu3uKa 1 TEPMOAMHAMMKA.
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Tema 2. 1.
OCHOBBEI
MOJIEKYISIPHO-KU
HETUYECKOH
Teopuu

CozeprkaHye yueOHOro Marepuaa.

1. OCHOBHBIE TTOJIOKCHUS MOHGKynSIpHO-KHHeTI/I‘—IeCKOfI TEOpHH, UX OIBITHBIC 00OCHOBAHUS.
Maccel u pa3MEpPbl MOJICKYIIL. KonnuectBo BelllecTBa. TemioBoe ABMKeHHE. Mopeib uaeaabHOIo
raza. OcHoBHOE YPaBHCHUEC MOJ'IeKy.TISIpHO-KI/IHeTI/I‘IeCKOI\/’I TCOPHHU UACAJIBHOIO I'a3a.

2.YpaBHenue MeHnneneesa- Knanelipona. 1'a30Bble 3aKOHBI.

[IpakTyeckoe 3ansatue: Pemenne 3a1a4 Ha OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH.

JlaboparopHas pabota: «HabmroneHus: MOJIEKYIIIPHOTO B3aUMOJICHCTBUS TEI

Jlabopatopnas pabota: « OnpeneneHne CKOPOCTH TETUIOBOTO ABUKEHUS Ta30B)

IIpoBenenune skcnepuMeHTa:
OTpe/ieJIeHNe MaccChl BO3/AyXa
B KJIACCHOM KOMHATe Ha
OCHOBE HU3MEpeHH o00BhEMa
KOMHATBI, JIaBJICHUS u
TEMIIepaTypbl BO3AyXa B HEH;
UCCIIEJIOBAHNE 3aBUCUMOCTH

MEXIY rnapaMeTpamMu
COCTOSTHUS pa3pexEeHHOTO
raza. OreHka aOCOJIIOTHBIX H
OTHOCHTEIIBHBIX

IIOTPEHIHOCTEN  W3MEpEeHui
(buznueckux BEJIWYMH.
OOnscHeHHnE OCHOBHBIX
MPUHITATIOB nercTBUN

TepMoMeTpa U OapomeTpa M
ycinoBUiH uXx  0e30macHoro
UCTIOJIb30BaHHUS B
HIOBCEHEBHOM AKU3HU.
Pacno3naBanme Qu3MUECKUX
SBJICHUHA B Y4eOHBIX OIBITaX
U OKpYXalolled  KU3HMU:

b dysus, OpOyHOBCKOE
NIBIDKCHHUE. Onucanue
TETUTOBBIX SIBJICHUI C
UCTIOJTh30BAHHEM
(busnyecKux BEJIMYMH:
JaBJICHUE ra3a, TeMIepaTypa,
CpeIHsIsI KAHETHYECKAs
JHEPTUs Xa0THYECKOTO
JIBYDKECHUS MOJIEKYII,
CpeIHEKBaIpaTUIHAS

CKOPOCTBMOJIEKYJT.  AHamu3
(U3NYECKNX TPOLECCOB U
SBJICHUHA _C WCIIOJIb30BAaHHEM
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MKT, ra30BbIX 3aKOHOB,
CBSI3U CpEAHEN KUHETHYECKOMN
JHEpPruu TETJIOBOTO
JIBYKCHUS MOJIEKYIT c
abCONIOTHOM TeMIepaTypoil.
Pemienue pacy€THpix 3amad c
SIBHO 3aJlaHHOW (U3nYecKon
MOJIEJIBIO C HCIIOJIB30BAaHUEM
0CHOBHBIX nonoxennii MKT,
3aKOHOB u hopmyn
MOJIEKYJISIPHOM buzuk.
Pabora B rpynmax npu
IUIAaHUPOBAHUM, TMPOBEACHUU
u WHTEPIPETALUU
pE3yJbTaTOB OIIBITOB u
aHajgu3e  JIOMOJHUTEIbHBIX
HMCTOYHUKOB WH(MOpMAIUHU IO
TeMe
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Conepkanue yqe6Hor0 Marepuajiad.

26




2.2 OCHOBEI
TEPMOJTMHAMUKH

Buytpennsist sneprus. KonnyectBo temnoTs! u pabora. Pabora raza. 3akoHbl TEpMOANHAMUKHI

IIpakTH4YecKkoe 3aHATHE

[Ipesenrarus nmpoekra. OcodbeHHocTr padboTsl B mporpamMmme PowerPoint. @opMbr mpe3eHTanid.

TpeOoBaHMs K coaepkaHuio ciaiigos. TpeboBaHus K 0DOPMICHHUIO TPE3CHTALIMIA.

IIpakTyeckoe 3aHATHE

Bpewms 3amuTsl. PenaktupoBanne T€3MCOB U IEMOHCTPALIMOHHBIX MaTepuainoB. Kputepun
OLIGHKH NMPOEKTHOM AestenbHoCTH. [TyOnuyHas 3ammra npoekra. Kak 3HaMeHUTBIE JTt0au
TOTOBUJIMCH K BBICTYIIJICHUSAM.

HpOBe)IeHI/IC OKCIICPUMCHTA:

u3MepeHue YAEIBHOU
TEMJI0EMKOCTH BEILECTBA.
Onenka  aOCONIOTHBIX U
OTHOCHUTEJIBHBIX

IIOTPEUIHOCTEN  W3MEpEeHui
¢buznyeckux BEJIMYHH. .
OObsicHeHue MIPUHIIUIIOB
NEeNCTBUS " YCIIOBUM

0€30I1aCHOTO UCIOJIb30BAHUS
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B IMOBCEIHEBHOM KHU3HU

JIBUTATEIS BHYTPEHHETO
CropaHus, OBITOBOTO
XOJIOIMILHUKA,

KOH/IMIIMOHEpA. Onucauue
CBOWCTB TE€J1 M TEIUIOBBIX
SIBJIEHUH C HWCIOJb30BaHUEM

(bu3nIecKux BEJIMYUH:!
JaBJICHUE Ta3a, TeMIIeparypa,
KOJINYECTBO TEIUIOTHI,

BHYTPEHHSS SHeprus, padora
raza. Pemenne pacuérHbIX
3aJad  C  SIBHO  3aJJaHHOM
(¢u3nyeckoii  MOIENIBI0  C
UCIIOJIb30BAaHUEM  OCHOBHBIX
3aKOHOB u hopmyn
MOJIEKYJISIpHOM ~ QU3UKH U
TepMOAVMHAMUKHU.  Pemenue
KAQuUeCTBEHHbIX  3aJady  C
ONOpOM HA W3Y4YEHHBIE B
pasnene «MonexynspHas
¢u3nKa W TEPMOIUHAMHKA
3aKOHbI, 3aKOHOMEPHOCTH H
¢usnueckue sBienus. Pabora
B TIpymnmax Ipu aHajause
JIOTIOJTHUTEIBHBIX UCTOYH
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[IpoBenenue »skcnepuMeHTa:
U3MEPEHUE  OTHOCUTEIbHOU
BJIQXXHOCTH Bo3ayxa. OueHka

a0COJIIOTHBIX "
OTHOCHUTEJIBHBIX

MOTPEIIHOCTEN  M3MEPECHUU
¢buznyeckux BEJIMYUH.
N3yuenue CBOICTB
HaCBILEHHBIX 1apos,
Croco0oB U3MEpEeHUs
BJIAKHOCTH Habmonenue

KUTICHUSI TPU TOHMKEHHOM
JABJICHUW, HarpeBaHus U
IJIABJICHHS
KPUCTAJUTMYECKOTO BEIIIECTBA.
OObsicHeHue MIPUHIIUIIOB
NEeNCTBUS " YCIIOBUM
0e30IaCHOTO MCITOIL30BaHUS
B  IIOBCEIHEBHOM  JKU3HH
TUTPOMETPA,  ICHUXPOMETPA,
KaJIOpUMETpA. N3yuenue
TEXHOJIOT U MOJTYYCHHS
COBPEMEHHBIX MaTepuasioB, B
TOM 4YHCJI€ HaHOMaTEPHUAJIOB.
Pemenne pacu€tHbix 3amad c
SIBHO 3aJIaHHOW (PU3NYICCKON
MOJIENIBIO C MCIIOJIb30BaHUEM
ypaBHEHUS TEIJI0OBOIO
OajaHca. Pemienne
KaueCTBCHHBIX 3aa4 c
onopou Ha W3YUYCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uveckne  SABIECHUA  TIO
TeMe

Paznea 3.

DJIeKTPOAMHAMHKA.
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Tema 3. 1.
DNeKTpoCTaThKA.

Coneprxanue yueOHOTO MaTrepHana.

1. DOnexrpuyeckuii 3apsj. 3aKOH COXpAaHEHUS IEKTPUUECKOro 3apsaa. 3akoH Kynona.

2. DOmnexrpuyeckoe none. Hanpsx€HHOCTh noss. Dnekrpudeckas émkoctb. KonaeHcarop
CoennHeHns KOHJIEHCATOPOB

IIpakTueckoe 3ansaTHe: Pemenue 3ana4 Ha pacyéT 2NEKTPOCTATUUECKUX BEIMUYUH U 3aKOH
KynoHna.

[IpakTrueckoe 3ansTue: Pemenue 3a1ad Ha pacyéT MEKTPUUECKON EMKOCTH

[IpoBenenune 3KCnEpUMEHTA:
U3MEPEHUE DIIEKTPOEMKOCTH

KOHJIEHCATOopA. Onenka
a0COJIIOTHBIX "
OTHOCHUTEJIBHBIX
IIOTPEUIHOCTEN  W3MEpEeHui
¢buznyeckux BEJIMYUH.
N3yuenune MIPUHLIUIIOB
JNEeNCTBUA AJIEKTPOCKOIIA,
EKTPOMETPA,
KOHJIEHCaTOopa. N3yuenne
IPUHLIUAIIOB JNEeNCTBUSIU
yCIIOBUI 6e30macHoro
IPUMEHEHUS B MPAKTUUYECKON
KU3HU, KOIMPOBAJIEHOTO
arnrmapara, CTPYHHOTO
IIPUHTEpA. Paccmotpenue
(u3HyecKux OCHOBaHUI
NIEKTPOCTATUYECKON 3aILUTHI
" 3a3eMJICHUS

anekTponpubopoB. Pemienue
pacu€THBIX 3amad C SBHO
3aJaHHOU (bu3HIeCcKoM
MOJIEJIbIO C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOopMyI
ANEKTpOCTaTUKU.  PemeHue
KaueCTBEHHbIX  3aJa4 c
OMOpOMl  HA  H3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
(usnueckue SIBIICHUS
3JEKTPOCTATHKHU.

Pacno3naBanme Qu3NUECKUX
SBIIEHUI B y4eOHBIX OMbBITaX
U OKPYXalIlel  KU3HU:
NEKTPHU3aLHUs Tel,
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B3aUMOJICHICTBHE 3aps/ioB U
O0OBsICHEHHE WX Ha OCHOBE

3aKOHOB u bopmyn
anekTpoctatuku. Onucanue
W3YYEHHBIX CBONCTB

BCIICCTBA M OJICKTPHUYCCKHUX
SIBIICHHH C HCIIOJb30BaHUEM

(bu3nIecKux BEJIMYUH:!
ANEKTPUIECKUIN 3aps,
HANPsKEHHOCTh
ANEKTPUYECKOTO MO
OTEHLHuAaN, pPa3HOCTh
MOTEHIUAJIOB,
AIEKTPOEMKOCTb. Ananuz

(u3MUecKnX TPOIECCOB U
ABJICHUNA C MCIOJIb30BAHUEM
(u3MYECKNX 3aKOHOB: 3aKOHA
COXpPaHEHUS AJIEKTPUYECKOTO
3apsina,  3akoHa  Kynona.
Pabora B rpynmax npu
aHaJau3e  JOIMOJHUTENIbHBIX
UCTOYHUKOB HWH(OpPMAIMH U
MOJrOTOBKE  COOOILIEHUN O
MIPOSIBJIEHUH 3aKOHOB
3NEKTPOCTATUKHU B
OKpYyXXarollel  KU3HU U
IPUMEHEHUHU UX B TEXHUKE

Tema 3.2.
3aKOHEI
IIOCTOSIHHOTO
TOKa.

ConeprkaHye y4eOHOro MaTepuara.
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1. IlocTossHHBIM BHCKTpI/I‘IeCKI/Iﬁ Tok. Cuna TOKa, HAIIPSAKCHUC, SJICKTPUICCKOC COIMPOTHUBIICHUC.

3axon OMa I ydacTKa eI,

2. IlocnenoBarenbHOE U ApaJUIEIbHOE COCIMHEHHUE MPOBOJHUKOB.
OJ1C ucroynurka Toka. 3akoH Oma 1151 TTOJTHOM IETIH.

3. TemmoBoe aecTBUE EKTpUUIECKOTO ToKa. 3akoH [[xoynsa-JIlenma. Pabora u MomHOCTh
TOKa

JlaGopatopHas padota «VI3yueHne napauieIbHOr0 COCIMHECHHMSI IIPOBOTHUKOB)

J'Ia60paTopHa}1 pa60Ta ((H?»YHCHI/IG IIOCJICO0BATCIbHOI'O COCAMHCHM A IIPOBOJHMUKOB»

Jlaboparopnas pabota « M3meperne OJIC 1 BHyTPEHHETO COMPOTUBICHUSI NICTOYHHUKA TOKA»

JlaGoparopHast pabora « M3mMepeHne MOITHOCTH U PAOOTHI DIIEKTPUUYECKOTO TOKA

JlaboparopHas padota «OnpeneneHe yaeabHOT0 COTPOTUBICHUS MaTepraia U3 KOTOporo
W3TOTOBJIEH POBOIHUK.

[\ON | O] 1 \OR [\O] | \S]

HDaKTI/I‘ICCKOC 3aHsgTHe: Penenne 3a1a4 Ha 3aKOHbI Owma.

[\

[IpakTuueckoe 3ansarue: Pemenne 3ana4 Ha 3akoH [[xoyns - Jlenua.

Tema 3. 3.
DNeKTpUYEeCKUil
TOK B Pa3HbIX
cpenax.

Coneprkanre y4eOHOro Marepuana.

1. TTomynpoBonuuku. Co6CcTBEHHAas! U IPUMECHAs! TPOBOJUMOCTD MOJIYIIPOBOIHUKOB.
p-n- nepexof. [lonynpoBoIHUKOBBIN AUOMA. DNEKTPUUECKUN TOK B METAILIAX.
2.D7EeKTPUYECKUI TOK B KUJIKOCTSIX.

DNEeKTpUYECKUM TOK B razax. DJIEKTPUUYECKUI TOK B BaKyyME.

HpaKTI/I‘{eCKOe 3aHsATHE: Pemenue 3aaa4 mo Teme ((3JICKTpOJ'II/13»

[IpoBeaenune skcnepuUMeEHTA:
U3YYCHHE CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB;
u3mepenue JJIC umcTouyHMKa
TOKA W €ro BHYTPEHHETO
COTPOTHUBIICHUS; HAOIIOACHNE

IIEKTPOJIN3A. Onenka
a0COIOTHBIX "
OTHOCHUTEJIBHBIX

IIOTPEUIHOCTEN  W3MEpEeHui
¢bu3nyecKux BEJIMYUH.
OObsicHeHue MIPUHIIUIIOB
NEeNCTBUSA " YCIIOBUM
0e30MacHoro  MPUMEHEHHUS
amIepMerpa, BOJIETMETPA,

peocrara, MCTOYHUKOB TOKa,
JNIEKTPOHATPEBATENbHBIX U
AIEKTPOOCBETUTEIIbHBIX

npuOopoB, TepMOMETpa
COTPOTHUBJICHUS, BAKYYMHOTO

IMoMa,  TEPMHCTOPOB |
(hoTope3nucTopos,

0Ty IPOBOIHUKOBBIX
JIUOJIOB, raJIbBaHUKHU.

Pemenne pacu€tHbix 3amad c
SIBHO 3aJIaHHOW (PU3NYICCKON
MOJIENIBIO C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT
TEMBI «ITocTosHHBIN
AIEKTPUYECKUI TOKY.
Pacnio3naBanne QuznuecKux
SIBJICHUM B YYEOHBIX ONBITaX

U OKpYXalollell  >KU3HHU:
JJIEKTpUYECKast
IPOBOJIMMOCTh, __ TEIJIOBOE,
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CBETOBOE, XUMHYECKOE,
MarguTHOE JICHCTBUS TOKA.
Amnamns ANEKTPUUYECKUX
SABJICHUA W TPOLIECCOB B
LIENSIX IIOCTOSHHOIO TOKa C
HCIIOJIF30BAaHUEM  3aKOHOB:
3akoH OMma, 3aKOHOMEPHOCTH

OCJIICA0OBATCIBHOI'O n
napajijyieJIbHOIro COCAUHCHUA
IIPOBOJHUKOB, 3aKOH

Jxoyns-Jlenna.  Onucanue
HW3yYECHHBIX CBOMCTB BEIIECCTB
U DJIEKTPUYECKUX SIBICHHUM C

HCIIOJIb30BaHUEM
(bu3nvecKux BEJIMYMH:
AIEKTPUYECKUIN 3apsl, CHIIa
TOKa, AIEKTPUUECKOE
HaANPSHKCHUPA3HOCTh
norernuanos, JJ[C, pabora
TOKa, MOIITHOCTD TOKA.
Hcnons3oBanue
UH(POPMAITTOHHBIX
TEXHOJOTMH  JJIs1  IIOHCKa,
CTPYKTYPHUPOBAHUS,
HMHTEpIpeTaluu u

npeAcTaBiIeHusT HH(OpMAIN
IpU TIOIrOTOBKE COOOIICHUH
0  TPHUMEHEHHUH  3aKOHOB
HIOCTOSIHHOTO TOKa B TEXHUKE
Y TEXHOJIOTHUS

Tema 3. 4.
MarauTtHoe noJe.

Conepikanye y4eOHOrQ MaTepHaa.
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1. B3aumopeiictBue TokoB. MaruutHoe none. MHIyKuMst MAarHUTHOTO 10J11. MarHUTHBIN MOTOK.

Cunia Ammnepa. Cuna Jlopenna .

3. SIBnenwue snexTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna. Camonnaykuus. MTHIyKTUBHOCTB.

MarauTHbIE CBOMCTBA BCIIIECTBA. 3Hepr1/151 MAar"dmTHOTO IIOJIA TOKa.

HpaKTI/I‘IeCKoe 3aHATHE: Pemenne 3aaa4 Ha pacyeT MarHUTHOM HHAYKOWHW 1 MarHUTHOI'O ITOTOKA.

HpaKTI/I‘{eCKOC 3aHsATHE: Pemenne 3aJa4 Ha pacqéT CHIJIBI AMnepa 1 CHUJIBI JIopeHua.

HpOBe)IeHI/Ie OKCIICPUMCHTA:
N3y4YCHHUEC MArHuTHOI'O II0JIA

KaTyIIKH C TOKOM;
HCCIIEJOBAaHNUE JEUCTBUSA
IIOCTOSIHHOTO ~ MarHura Ha
pamKy c TOKOM;
VICCJIEZIOBAHNE SIBIICHUSI
JJIEKTPOMAarHUTHON
WUHIYKIUU. Ouenka
a0COIOTHBIX "
OTHOCHTEJIbHBIX
IIOTPEHIHOCTEN  W3MEpEeHui
(buznueckux BEJINYMH.
OObsicHeHue MIPUHIIUIIOB
NEeNCTBUS " YCIIOBUM
0e30MacHor0  MPUMEHEHHUS
MOCTOSIHHBIX MarHuTOB,
3JIEKTPOMAarHUTOB,
3NEKTPOABUTATENS,
YCKOPHUTENEH 3JIEMEHTAPHBIX
YacTull, MHIYKIUOHHOMN

neun. PemeHne pacdy€THBIX
3a1a4 Ha MIPUMEHEHNE
dbopmyn Tembl «MarHuTHOE
noJe. DneKTpOMarHuTHas
WHAYKIUSD. Pemenne
KaueCTBEHHbIX  3aJa4 c
OMOpOMl  HA  H3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
(U3NYECKUESIBICHUSI  TEMBbI

«MarautHOe noJe.
DNeKTpOMarHuTHas

uHayks».  Omnpenenenue
HalpaBJICHUA BCKTOpa

HMHAYKIIMKM MAarduTHOI'O ITOJIA
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MPOBOAHUKA C TOKOM, CHJIbI
Awmrepa u cunsl Jlopenua.
PacnioznaBanue (usmueckux
SBIICHUM B YYEOHBIX OIBITAX
U OKpYXarolled  KU3HU:
B3aUMOJCHCTBUE MATrHUTOB,

JJIEKTPOMAarHUTHAs
WHIYKIUA, JIEUCTBUE
MarHUTHOTO oA Ha

MPOBOAHUK C TOKOM |
JOBIKYIIMICS 3apsa. AHaIu3
AJIEKTPOMArHUTHBIX SIBIICHUUN
C HCIIOJIb30BaHHMEM 3aKoOHa
3IEKTPOMAarHUTHOU

WUHIYKIUU. Omnuncanue
V3YUYCHHBIX CBOMCTB BEILIECTB
n 3JIEKTPOMAarHUTHBIX
SIBJICHUM C MCIOJIb30BaHUEM
(buznvecKkux BEJIUYHH:
MHJYKIUSI MarHUTHOTO IIOJIH,
cuna Amnepa, cuia Jlopena,
WHJyKTUBHOCTD KaTyIIIKH,
SHEPrus dJIEKTPUYECKOTO U
MarHUTHOTO MOJSH

Paspea 4.

JIeKTPOMArHUTHLIE K0J1e0AHNS H BOJHBI.
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Tema 4.1.
DNeKTPOMarHuTH
ple KOJIEOaHUs.

Conepxanue yueOHOro Marepuasia.

1. KonebarenbHblit KOHTYp. CBOOOIHBIC AIEKTPOMAarHUTHBIE KoeOaHus. BeIHY X IeHHbIE
DJEKTPOMArHuTHEIE KoneOanus. IlepeMeHHbIN dIeKTPUIECKUI TOK.

2. AKTHBHOE conpoTuBieHue. JleiicTBytolIee 3HaYeHNE CUJIbl TOKA U HanpshkeHusl. Konnencarop
Y KaTyIlIKa B LIEMU IEPEMEHHOT0 TOKa. DJIEKTPUUYECKHI PE30HAHC B LIENH IEPEMEHHOI0 TOKa.
Tpanchopmarop. IIpousBoacTso, nepenaya u norpedieHue AeKTporHepruu. ['eneparop
He3aTyXalIKUX KOJIeOaHui.

IIpakTuyeckoe 3ansiTue: Permenue 3a1a4 Ha pacyET aKTUBHOTO, UHAYKTUBHOTO, EMKOCTHOT'O COMPOT]

UccnenoBanne mnapaMeTpoB
KOJICOaTeIbHON CHCTEMBI —
nepuoja, YacTOTHI,
aAMILIUTY/IbI " ¢a3zbl
konebanuii. Mccnegosanue
MEPEMEHHOTO TOKa B IIEMHU U3
MTOCJIeIOBATEILHO

COEIMHEHHBIX KOHAEHCATOPA,
KaTyIIKA H pe3ucropa.
OneHka  aOCONIOTHBIX |

OTHOCHUTEJIBHBIX
IIOTPEHIHOCTEN  W3MEpEeHui
¢bu3nyeckux BEJIMYUH.
OObsicHeHue MIPUHIIUIIOB
NEeNCTBUS " YCIIOBUM
0e30MacHor0  MPUMEHEHHUS
IEKTPUYECKOTO 3BOHKA,
reHeparopa IIEPEMEHHOTO

TOKa, TUHUM dJIEKTporepeiay.
Pemenne pacd€rHbIX 3a1ad
SIBHO33JJaHHON  (hU3UYECKOM
MOJICIIBIO C HCIIOJIL30BAaHUCM

OCHOBHBIX 3aKOHOB u
hopmy, OITHCHIBAIOIIMX
AIIEKTPOMArHUTHBIC
KOJIeOaHUsI. Ornucanue
ANIEKTPOMArHUTHBIX
KoJIe0aHu C
UCTIOJIb30BaHHEM
(bu3nIecKux BEJIMYUH:!
HIepUOJI u gyacrora

KoJeOaHUl, aMIUIUTyAa W
daza xonebaHuil, 3apsag u
CHJIa TOKa B TapPMOHHYECKHUX
AIIEKTPOMArHUTHBIX
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KOJICOAHUSX. Pemienue
Ka4€CTBCHHBIX 3aga4d C
OHOpOfI Ha HU3YyUCHHBIC

3aKOHBI,  3aKOHOMEPHOCTH,
OTMCBHIBAIOIINE
AIIEKTPOMArHUTHBIC
xonebanus. Pabora B rpymnmnax
npu TUTAHUPOBAHMUH,
IPOBEACHUH u
WHTEPHpETAINA  PEe3yIbTaTOB
OIIBITOB, u aHaJm3e
JIOTIOJTHUTETBHBIX

HCTOYHHKOB I/IHq)OpMaI_II/II/I 1o
TCMEC

Tema 4.2.
DNeKTPOMarHuTH
bIC BOJIHBI.
CBeTOBBIC BOJIHEL.

ConeprkaHue y4eOHOro MaTepuara.
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1.O5meKTpOMarauTHOE MOJIE U AIEKTPOMArHUTHBIE BOIHBI. CKOPOCTH IEKTPOMATHUTHBIX BOJIH.
N3o06perenue paauo [lonoseim. [Ipunnuns! paguocsssu. TeneBuaexue.

2.CBer Kak aieKTpoMaruuTHas BonHa. MHrepdepenuus u qudpaxmus csera. Jlucrnepcus cBera.

[Ikana 3/m BonH. Pa3nuvnbie BUABI 2IEKTPOMArHUTHBIX U3TYyUEHUH, UX CBOWCTBA.

3. 3akoHBI OTpaKEHU U NpeJIOMIIEHUs cBeTa. [loHOe BHYTpEHHEE OTpaKEHUS
4. Jlunazel. Ontudeckue npudopsl. [loctpoenne n300pakeHusl B JIMH3aX.

[IpakTuueckoe 3ausTue: Pemenue 3aga4 Ha GopMyny TOHKOH JIMH3BI

N3yuenne oOpa3oBaHus u
pactpoCcTpaHCHHS

MOTEPEUHBIX W MPOAOJIBHBIX
BOJIH. HaOmronenue
OTPAXCHUAU TPETOMIICHHUS,
uHTepdhepeHmn 51
TUGPaKIU  MEXaHUYECKUX
BOoJIH. HaOmronenne cBA3u
TPOMKOCTH 3ByKa U BBICOTHI
TOHA C AaMIUIMTYIOM W

4acTOTOU KoeOaHui,
3BYKOBOT'O pe30HaHca.
Hccaenosanue CBOWCTB
3IEKTPOMAarHUTHBIX BOJIH:

OTpakKCHHE,  TMPEJIOMIICHHE,
noJysipu3aIus,  AUQPPaKIHs,
uHTepdepeHius. M3ydeHue

YCIIOBHH W3JIy4EeHUS
IEKTPOMAarHUTHBIX BOJIH,
B3aUMHOM OpUEHTALIUU

BektopoB E, B, v B
AJIEKTPOMAarHUTHOW  BOJIHE.
N3yuenue MIPUMEHEHUS
JIEKTPOMAarHUTHBIX BOJIH B
TexXHUKe U ObITy. OObsICHEHHE
OPUHLMIIOB  JEUCTBUS U
YCIIOBHI 0€e301MacHOTro
IPUMEHEHUS MY3BIKAJIbHBIX
UHCTPYMEHTOB,

YJIBTPa3BYyKOBOM
IUArHOCTUKM B TEXHUKE U
MEIULIMHE, panapa,
paauonpuéMHHUKA,
TEJIeBU30pa, AHTEHHBI,
tenedoHa, CBY-nieun.
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Pemenne  pacu€tHblx U
Ka4eCTBEHHBIX  3ajau c
ONOpOil Ha U3yUEHHBIE 3aKOHA
pacrpocTpaHeHue
3EKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
UH(GOPMAITMOHHBIX
TEXHOJIOTUM  JUIS  TIOMCKa,
CTPYKTYPHUPOBaHUS,
WHTEpIpETalluU "
npeacTaBieHus UHPOpMAIHH
MPU TOATOTOBKE COOOIICHUMN
00 UCIIOJIb30BAaHUH
JJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE. Vyactue B
JTUCKYCCUU 00
3JIEKTPOMarHUTHOM
3arpsAA3HEHUU  OKpPYXKarolen
cpensl. Pabora B rpymnmax
npu IJITAHUPOBAHUH,
IIPOBEJICHUU u
MHTEPIpPETAIMN PE3yJIbTaTOB
OIBITOB u aHajause
JOTIOJTHUTEIBHBIX
UCTOYHUKOB MH(pOpPMAINH TIO
teme3yueHnne SIBJICHUS
MOJIHOTO BHYTPEHHETO
OTpPaXXEHUsI, €ro MPUMEHECHUS
B cBeroBone. M3ydenue
MoJeNein MHKPOCKOIIA,
TeJIeCKoma. [Tomyuyenue
CIIEKTpPa C MOMOIIBIO MPU3MBI
U TU(QPaKIMOHHON PEIIETKHU.
Nsmepenue IoKasarens
IPEJIOMIICHUS CTEKJIa.
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HccnenoBanue CBOMCTB

M300paKEHUIB JUH3AX.
OO0mbsicHeHne IIPUHIIAIIOB
JEUCTBUSA u YCIIOBHM

06e30macHOr0  NMPUMEHEHUs
OYKOB, JIymbl, (oToammnapara,
IPOEKIIMOHHOTO  ammapara,

MHKpPOCKOIA, TEJIECKOIa,
BOJIOKOHHOM ONTHKH,
TUGPaKIUOHHON  peleéTKH,
NOJIAPOUIA. Pemenue
pacu€THBIX 3amad C SBHO
3aJTaHHOU buznyeckon

MOJIETIBI0 € HCIOJIb30BAHMEM
OCHOBHBIX 3aKOHOB U (hOpMYI
FEOMETPUYECKOU OITHKH.
[loctpoenne u omnucaHue
U300paXeHUs, CO3/1aBaeMOro
IUIOCKUM 3€pKajioM, TOHKOH

JIMH30M. Paccmorpenue
peseioB MIPUMEHUMOCTHU
F€OMETPUYECKOU OIITHKH.

Pacnio3HaBanne QuznUecKux
SBJICHUU B OIIBITaX a

OKpy>KaroIen KU3HU:
IIPSIMOJIMHEVHOE
pacrpocTpaHeHue CBeTa,

OTpaXeHHe,  IpEeJOMIICHHE,
uHTephepeHIus, audpaKIus
u MoJsIpU3alusl  CBETa,
nucriepcust cBeta. M3ydeHue
YCIIOBHI HaOJIOIEHUS
MaKCMMyMOB U MHHUMYMOB B
UHTEpPEPEeHIIMOHHON

KapTUHEOT NIBYX CHH(Aa3HBIX

40




KOT€PEHTHBIX ~ UCTOYHUKOB.
Ycenosue HaOIIONEHUS
[JIaBHBIX MAaKCUMYMOB IIpHU
naJieHun

MOHOXPOMAaTH4YECKOTr0  CBETa
Ha TG PAKIUOHHYIO
PELIETKY. Ananuz
ONTUYECKUX  SBICHUH  C
UCIIOJIb30BAaHUEM  3aKOHOB:
3aKOH MPSIMOJIMHEMTHOTO
pacupoCTpaHEeHHs CBETa,
3aKOHBI OTPaXEHUsI CBETA,
3aKOHBI TPEJIOMJICHUS CBETA.

Onucanue ONTUYECKHUX
SBJICHUI C HCIOJIb30BaHUEM
¢bu3znIecKux BEJIMYUH:!

(dbokycHOe  paccTosHHE W
ONTHYECKAsl CUJIa JIMH3BI

Pazaea 5. CTpoenne aToMa M KBaHTOBasi (hpu3uKa.
Tema 5. 1. Conepkanye yueOHOro Marepuarna.
CseToBBIE

KBaHTEI.
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1. I'umote3a Ilnanka o kBanTax. ®otoH. DoTO3(DEKT.

2. Omsit Pezepdopna. Crpoenue aroma. [lnanerapuas Monens 1 Monenb bopa.
bopa. [Tommonienre u ucmyckaHue CBETa aTOMaMHU.

IToctynarst

Habmronenne  ¢doroaddexra
Ha YCTaHOBKE C IIMHKOBOU
mnactuHo.  MccnenoBanue

3aKOHOB BHEIITHETO
tdorordpdekra. OObsICHEHHE
OCHOBHBIX MIPUHIUIIOB
neicTBus TEeXHUYECKHX
YCTPOMCTB, TaKUX KakK:
¢dotorneMeHT, (HOTOTATUHK,
COJIHEYHast Oarapes,

CBETOIMON; M YCIOBUM HX
0€30MacHOro0 MPUMEHEHUS B
MPaKTUYECKOMN JKU3HHU.
Pemenne pacu€rHbIX 3amad
SIBHO 3aJJaHHON (hHU3UYECKOM
MOJIEJIBIO € HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMyI
KBAaHTOBOM ONTHKHU. Pemenune
Ka4e€CTBEHHBIX 3a1a4 c
ONOpOM  HA  H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOU OIITHUKH.
PacnioznaBanue (usnueckux
SIBIICHUH B YYCOHBIX OIBITAX:
dboToanexkrpudeckuii dHPexT,

CBCTOBOC JaBJICHHUC.
Omnucanue N3YyYCHHBIX
KBaHTOBBIX SIBIICHUI )41
mpouecCcoB C
HCIIOJIb30BAHUECM

(1)I/IBI/I‘I€CKI/IX BCJIMYHMH:

CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJH, JUIMHA BOJHBI H
4acToTa CBETa, OJHEPIrHs W
HMITYILC (DOTOHA

42




Tewma 5. 2.
duznka
aTOMHOTO si/Ipa

Conepxanue yueOHOro Marepuasia.
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1 OTKpBITHE PAIUOAKTUBHOCTH. O-, B-, Y- U3TyUYECHUS.
3aK0H PaAM0aKTHUBHOTO pacmasa.

2. OHeprus cBs3u. Jlenenue saep ypasa.
ennas sanepHas peakuus. AnepHsiid peakTop. TepMosiepHbIe PEAKIIUN.
buosiornyeckoe 1elCTBUE PAAMOAKTUBHBIX U3JIYYEHHUM.

HpaKTH‘IeCKOC 3aHATHE 3a1111/1Ta IIPpOCKTA.

IIpakTnyeckoe 3aHsATHE 3alUTa IPOEKTA

HpaKTI/l‘leCKOC 3aHsiTHe: PemeHue 3a1a4 Ha COCTaBIICHHE AACPHBIX peaKHHﬁ.

MSyquI/Ie IKCIICPUMCHTOB,
JOKa3bIBAOIMUX  CIOXKHOCTHb
CTPOCHHUA AaTOMHOTO  sJpa.

Uccnenosanue TPEKOB
YaCTHII (mo TOTOBBIM
dbotorpadusm). Nzyuenue

SIAEPHBIX  CHWJI,  SIEPHBIX
peaKuMii CMHTE3a U pacnaja,

TEPMOSAEPHOTO CUHTE3A.
N3yuenue HYKJIOHHOU
MOJENH a1pa

I'eiizenbepra-lBaneHko.

OObsicHeHue ycTpoiicTBa U
pUMEHEHUS JO3UMETPA,
Kamepsl BuiibcoHa, sepHOro
peakTtopa, aTOMHON OOMOBI.
Pemenne 3amay ¢ omopoil Ha
IMMOJTY4YCHHBIC 3HAaHHWA, B T.4. O
3apsae W MacCOBOM YHCIIe
sapa. Pacno3naBanue
¢u3MueCKUX  SABICHUH B
y‘~I€6HI)IX OIIbITax u B

OKPY)KaIOH_[eﬁ KHN3HU:
CCTCCTBCHHAA u
HCKYCCTBCHHAsA

paI[I/IOQ.KTI/IBHOCTI).OHI/ICB,HI/Ie
KBAaHTOBBIX SIBJICHUI u

IPOLIECCOB c
MCTIONIb30BAaHHEM

(bu3nIecKux BEJIMYUH:!
Heproz nosypacraja,

OHEPIUid CBs3HU ATOMHBIX
sanep, AePeKT Macchl sjapa.
Ananuz MPOLIECCOB u
SIBJICHUH _C HWCIOJIb30BaHUEM
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3aKOHOB M IOCTYJIATOB: 3aKOH
COXpPaHEHHUsl 3JIEKTPHUUECKOTO
3apsija, 3aKOH COXpaHEHUS
MaccoOBOIO YHCJIA, MOCTYIAThI
bopa, 3ak0oH paarOaKTUBHOTO
pacnaza. Yuactue B pabote
KpYIJIOro cTona
«DyHnaMeHTaIbHbIE

B3auMoIencTBud. EauHCTBO
(U3NIECKOMKAPTHHBI MHUPAY.

Hcnonp3oBanue
MH(POPMALIMOHHBIX
TEXHOJOTMH IS TIOMCKa,
CTPYKTYPHUPOBAHUS,
HMHTEpIpeTaIuu Hu

npeACTaBIeHUsT HH(OpMAIN
IpU MOJATOTOBKE COOOIIEHUM
0 TPUMEHEHHUH  3aKOHOB
KBAaHTOBOW (PM3UKHU B TEXHUKE
U TEXHOJIOTHSIX,
IKOJIOTHYECKUX acreKTax
SIICPHON SHEPTETUKHU

6. DIIeMEHTHI
aCTPOHOMHUU U
acTpo(H3UKU

ConeprkaHye y4eOHOro MaTepuara.
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Dransl pa3BUTHs acTpoHoMuu. Buj 3Bé3nH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, MIaHEThI, HX
Buaumoe nBwkenne. Conneunas cucrema. ComHile. 3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH.

Muneunsiit [TyTs — Hama [anakruka. Becenennas. 3akon Xa66mna. Teopust Meraranakruka.
Hepeménnsie mpobieMbl aCTPOHOMUH

IToaroroBka cooOIcHUI 00
JTamnax pa3BUTHS
ACTPOHOMUH, O TIPUKIIATHOM
¥ MHPOBO33PEHYECCKOM
3HAYeHUH aCTPOHOMHUU, O
METO/IaX TOTYUYSHHS HAyYHBIX
ACTPOHOMUYECKUX 3HAHU,
OTKPBITHSIX B COBPEMEHHOM
acTpoHoMuu. M3yuenue
COBPEMEHHBIX
NPEICTaBICHUN O
MIPOUCXOXKICHUU U IBOJIOIIUU
Connna u 38€31. U3yuenue
THUIIOB T'AJIAKTHK,
paavorajakTUK M KBa3apoB.
N3ydenue nBrxeHUS
HeOECHBIX T€JI, DBOIIOLIUMU
3BE31 1 BeeneHnoi,
MIPOIIECCOB, MPOUCXOIAIINX B
3BE3/aX, B 3BE3JIHBIX
CHCTEMAX, B
MEKTaJlaKTUYECKOU CpeIE,
MacIITaOHOU CTPYKTYpPBI
Bcenennoii. O0bsicHeHHE
pacmpenusi Becenennoit Ha
OCHOBE 3akoHa Xa00:a.
[TonroToBka k 06CYXIEHUIO
HEpPELIEHHBIX Mpo0iIeM
actpoHomuu. [IpoBenenue
HaOJIOIeHU I
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM
KOMITHIOTEPHBIX TTPHIIOKCHHH
JUTSL OTIPEIICIICHUS TIOJIOKECHHSI
HeOECHBIX 00HEKTOB Ha
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KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3aust CeBepHOTO
NOJTyIIApHs U IPKUE 3BE3/IBI.
[TpoBenenue HabroneHMi B
Teneckon JIyHsl, IUIaHeT,
Muineunoro Ilytu. Yuactue B
JUCKYCCHH O HEPEIIEHHBIX
poOJIeMax aCTPOHOMHUH

148
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[IpumepHast TemaTKa NHIUBUAYAJIBHOTO IPOEKTA!

A

© =N

®du3ukKa U My3bIKa.

TopHano.

OnexTpudeckas LEelb IEKTPOBO3a.
PeaktuBHBIE 1BUTATENN.

MoHTaX 1 TEXHHYECKOE 00CITy)KMBaHUE SJICKTPOHHBIX IPUOOPOB U

YCTPOMCTB.

JlaGoparopHblii 00K TUTAHMUS.
JIpIxaHue ¢ TOUYKH 3peHUs PU3UKH.
3aragku KUISe >KuIKOCTH.
[Tpuniun paboThl AEPHOTO pEaKkTopa.

. ' po30BBIE ABICHUS.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Panyra.

CBs13b (pU3UKH C IPYTUMU HAyKaMH.
I'elizepsl.

Marsursl.

Beunslii jBuraress.

JIBurarenb BHyTPEHHETO CTOPAHMUS.
XapaKTepUCTUKH OCHOBHBIX HCTOYHUKOB CBETA.
WNuTepecHas cuiia TpeHus.
DHepreTuka.

CBeT ¢ TOYKH 3peHHs] PUBHKHU.
I'pom u MonHUA.

[ITapoBas MoOJIHUA.

becrnipoBonHas 3apsika.

Bakyywm.

3eMIeTpsCeHHUs.

ynamu.

Biusitnue BeceHHeEro maBojika ¢ TOUKU 3peHUs (PU3UKHU.

HeHbIoTOHOBCKASI )KUKOCTb.
ITima3ma.

[TonsipHoOE cusinue.
HckyccTBEHHbIE HCTOYHUKH CBETA.
Tenosas cmepts Beenennoi.
Onruka.

Slnepnas sHepreTuka.

VYnbTpa3Byk U €ro IpuMEHEHUE.
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36. UndpasByk.

37. AnbTepHaTUBHbIC UCTOYHUKH SHEPTHUU.

38. Koppo3usi METAIIJIOB U CILUIABOB.

39. Tpanchopmarop Tecna.

40. JTazepHbIE TEXHOJIOTHH.

41. BnusHUE 3JIEKTPOMAarHUTHBIX TIOJICH Ha OPraHU3M 4YelOBeKa.
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4. YCJIOBUA PEAJIMZAIINU YYEBHOT O IPEIMETA «®U3UKA»
4.1 TpeGoBaHus K MATEPUAIbHO-TEXHUYECKOMY O0ecIedeHuI0
Peanuzamnus yuebnoro npeamera «dusnkay TpeOyeT HaMuUus yueOHOTO KabnHeTa
bu3MKK I TIPOBENCHMS JICKIUW, MPAKTUYECKUX 3aHATHN, MPOMEKYTOUHOM
aTTecTaluu ¥ yueOHOM J1abopaTopum.
Aynuropust nns nmpoBelneHus JadopaTopHbIX 3aHATHE Ne202/5 ykoMIuiekroBaHa
MeOebIo:

— pabouee MecTo mpenogaBaress (CToi, CTyN);

— paboune mecTta oOydaromuxcs (CTOJbI, CTYbs) Ha 12 YeloBek.

AyauTopus JJIsi IPOBEACHUS JICKIIMM, TPAKTUYECKUX 3aHATUNA M TPOMEKYTOUHOM
artectaniu Nel04/5  ykoMmIUIEKTOBaHa  CICHHAIM3UPOBAHHOW MeOeIpl0 |
71a00paTOPHBIM 000PYIOBAHUEM:

— paboudee MeCTO MpernojaBaTesis (CTo, CTy);

— pabouune MecTa 00yuaromuxcs (CToJbl, CTyNbs1) Ha 30 yenoBek;

— aMIepMeTp JiabopaTOpPHBIi;

— BOJIBTMETp JTa0OPaTOPHBIN;

— Habop 1a00paTOpHBINA «DJIECKTPUIECCTBOY;

— peocrar PII-6Mm (;1aGopatopHbiif);

— KOMIUIEKT Tabnull 1o pusuke «eKTpocTaTukay, «IloCTOSIHHBIN TOKY;

— KOMIUIEKT Ta0nuIl o pusznke « ANeKTPOMArHUTHbIEC KOJICOaHUSI U BOJHBIY;

- Ta6J'H/II_[a ACMOHCTpPpAaIHuOHHAaA «Du3nyecKrue BeIUYUHbI U (bYHI[aMCHTaJ'IBHBIC

KOHCTAHTBI»,

— Ttabmuna neMoHcTpanronHas «lllkama 3JeKTpOMarHUTHBIX H3Ty9ICHUI).

Texnuueckue CpCACTBa O6y‘-I€HPIHI

— MeJoBasi JOCKa;
— KOMIIbIOTEp B cOOpE (MBbIIlib, KIIABUATYPa, KOJIOHKH);

— wMynstumeananpoektop Infocus IN114 x Full 3D;

— 9KpaH HacTeHHbI Lumien Eco Picture 150 x 150 cm Mftte White;
- OC Windows 7 Pro;

— MS Office 2007;
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— Kaspersky Endpoint Security;
- T-Zip;

— Google Chrome;

PDF24 Creator.

4.2. IlepeyeHb HOPMATHBHBIX I[PABOBBIX JOKYMEHTOB, OCHOBHOWH H
JAONOJIHUTEJIbHOM y4eOHOH JiMTeparypbl, HeO00XOAMMOHW /JIA OCBOCHUS
yueOHOoro npeamera «Pusukar:

Hopwmamueno-npagosvie 00OKymMeHmbl:

— DenepanbHbIi 3ak0H OT 29 nekadbps 2012 r. Ne273-D3 «O06 obpa3oBaHuHU B
Poccuiickont @eneparuny;

— Ipukaz MunobOpuayku Poccum ot 17.05.2012 . Ne 413 «O0 yTBEepkACHUH
dbenepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAAPTa CPETHETO OOIIETOo
obpazoBanus» (B pea. mpukazoB MunoopHayku Poccun ot 27.12.2023 Nel1028);

— Ilpukaz Munnpocsemenus Poccuum or 18.05.2023 Ne 371 "O6
YTBEPXKIECHUU (enepaabHoil 00pa3oBaTeIbHONW MPOTPaMMBI CPEIHETO OOIIEro
oOpazoBaHus";

— IIpuka3z Munucrepcrsa npocsenienus Poceniickoit @enepannu ot 14 nrons
2022 . Ne 444 «O6 yrtBepxaeHuu ¢eaepaibHOro TrocyaapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAapTa CcpeaHero mnpodeccruoHanIbHOrOo O0pa3oBaHUS IO
creruanbHoCTh 15.02.16 TexHoI0rua MaIMHOCTPOEHUSY;

— IIpukaz Munnpocsemennuss Poccunm or 01.02.2024 Ne62 "O BHeceHUHM
W3MEHEHUN B HEKOTOpbIE NpHKa3bl MuHHCTEpCTBA NpOoCBemeHUss Poccuiickon
®denepanuu, kacawmuecs (eaepalbHbIX 00pa30BaTeNIbHBIX MPOrPaMM OCHOBHOTO
o01ero oOpa3oBaHKs U CPEIHETo 00Iero oopa3zoBaHus".

OcHogHble UCHOYHUKU:

1. Msxkumes, I. 5. ®usuka: 10 xiracc: 0a30BbI U yIIyOJIEHHBIH YPOBHH :
yueOnuk / I. . Mskumes, b. b. byxoBueB, H. H. Corckuii ; mox
penakmuein H. A. IlapdentreBoii. — 1l-e u3m. — MockBa
IIpocsemienue, 2024. — 432 ¢. — ISBN 978-5-09-116780-1. — Tekcr :
ANIEKTPOHHBIN // DIEKTpOHHBIM pecypc LHUPPOBOH 00pa3oBaTEIbHON
cpensl CIIO PROFo0pazoBanue : [caiT]. — URL:
https://profspo.ru/books/149025

2. Mskumes, I. 5. ®uszuka: 11 knacc: 6a30BbId U yIIyOJI€HHBIM YPOBHHU :
yueOHuk / I. 5. Msakumes, b. b. byxosues, B. M. Yapyrun ; mnojg
penakuuest H. A. TlapdentreBoii. — 12-e wu3g. — MockBa
ITIpoceemienne, 2024. — 441 c¢. — ISBN 978-5-09-116781-8. — Tekcrt :
AIIEKTPOHHBIN // DIEeKTpOHHBIM pecypc HUPPoBOH 00pazoBaTeIbHON
Cpelbl CIIO PROFo06pasoBanue : [caitT]. — URL.:

https://profspo.ru/books/149028
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4.3. IlepeyeHb NPOrpaMMHOIO oOecmeyeHusi, MpodecCHOHAJIBHBIX 0a3
JTAHHBIX, HH(OPMAIMOHHBIX CIIPaBOYHBIX cucTeM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTn «HTEepHET», He0OXOAUMBIX
1JI51 OCBOEHHUS Y4eOHOoro npeaMera «Dusuka»:

[lepeueHs MPPOBBIX (ITEKTPOHHBIX) OUOIHOTEK:

1. bubnuorexa OP PROFo6pa3oBanue: https://profspo.ru/

2. DOnexkTpoHHO-00pa3oBarenbHas cuctema FOpaiit https://urait.ru/

3. DnexrponnHas oubnuoreka BI'TY https://bibl.cchgeu.ru/catalog/

4. HOb — HannoHanbHas 371eKTpoHHas oubnuoTeka https://rusneb.ru/
[lepedeHb ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB U (MIJIM) TPO(PECCHOHATBHBIX
0a3 JaHHBIX:

5. Koncynsrantllntoc https://www.consultant.ru/

6. Odunmansusiii cait OO0 «Mudoypox» https://infourok.ru/

7. TocynmapcTBenHas obpaszoBarenbHas tardgopma «Poccutickas

AIIEKTpOHHAs 1Ikojay https://resh.edu.ru/

8. Caiir efizika.ru - Buptyansabie mabopatopHbie pabOTHI 10 (HU3HKE

https://efizika.ru/

9. DnekrponHas nHpopmarmoHHO-00pa3zoBaTenbHas cpeaa BI'TY

https://old.education.cchgeu.ru/

4.4. Oco0eHHOCTH peaJu3aluM TMpeaMeTa A O00yYaINMXCH U3 YHCJIa
UHBAJU/I0B M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

[Ipyu oOyueHMH JUIl C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU  3/10POBbS,
pelycMaTpuBaeTCsl MHAUBUAYAJIbHBIN rpaduk 0OydeHusl.

NuBanuapl M Juma ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMU — 3I0POBBSI
oOecrieyeHbl TIEUAaTHBIMH U DIIEKTPOHHBIMH 00pa30BaTEeNbHBIMU pecypcaMu B
dbopMax, alanTHPOBAHHBIX K OTPAHUYCHUSIM UX 310POBbSI.

JUIsi  OCyIIECTBIEHHUS MPOLEAYyp TEKYIIEro KOHTPOJS YCIEBAaEMOCTH H
IPOMEXYTOUHOM aTTeCTaluy OOyYaroIlUXcs, CO34alTca (OHABI OLEHOYHBIX
CPEICTB, AaJaNTUPOBAaHHBIE JUII HWHBAIWMIAOB W JIMI C OrPAaHUYEHHBIMHU
BO3MO)KHOCTSIMH ~ 3/I0POBbSl M TO3BOJIAIOIIME OLEHUTHh JOCTH)KEHHE HMHU
3allJJAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelIbHOM NPOrpaMMe pe3yJbTaToB
o0yueHHUs M YpPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B
o0pa3oBaTesbHOM MTporpamMmme.
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5. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUAYYEBHOI'O
INPEIMETA

KonTpoib H oOmeHKa pe3yabTaTOB OCBOCHUSA MPEAMETa OCYIIECTBISIETCS
MpernojiaBaresieM B MPOLIECCE MPOBEICHUS KOHTPOJBHBIX M MPOBEPOUYHBIX PabOT,
TECTUPOBAHUS, J1TA0OPATOPHBIX palbOT, a TakKe BBINOIHEHUS OOYyYaIOIIUMUCS

VH/IMBU]1yaJbHbBIX 3aJaHUM, UCCIEAOBAHNM, TOATOTOBKE pedepaTos.
Pe3yabTraTnl 00ydeHust DopMbI 1 METOABI
(ocBOCHHBIE YMEHMNSI, YCBOCHHBIC 3HAHUA) KOHTPOJIA U OLEHKU
pe3yJibTaToB
00y4eHusI
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* TUYHOCHIHBIX
1) rpaxaaHckoro BOCHHMTAHUSA: CHOPMUPOBAHHOCTH
rPaKIAHCKOM MO3UIIMK O0YYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 OOIECTBA; IPUHITHE
TPAJUIIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX  IIEHHOCTEW; TOTOBHOCTH  BECTH
COBMECTHYIO JESTEIBHOCTh B HMHTEPECAX TI'PAXKIAHCKOIO
oOlmiecTsa,  yd4acTBOBaTb B CAaMOYNpPAaBIEHUU B
oOpazoBaTebHOU OpraHu3aluy; YMEHHE
B3aMMOJICIICTBOBAaTh C COLIMAJIbHBIMU HWHCTUTYyTaMH B
COOTBETCTBHUM € MX (YHKIMSIMH U Ha3HAYCHHUEM;
FOTOBHOCTb K  T'yMaHUTapHOM U BOJIOHTEPCKOU
JEATENBHOCTH;

2) NaTpMOTHYECKOr0 BOCIHUTAHMUS: CHOPMUPOBAHHOCTH
POCCHICKON TPa)XJTaHCKOW WJICHTUYHOCTH, NAaTPUOTU3MA;
LHEHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
JOCTHKEHUSIM POCCUMCKUX YYE€HBIX B 001acTU (PU3UKU U
TEXHUKE; 3) [AYXOBHO-HPABCTBCHHOIO BOCIHMTAHUA:
c(hopMHPOBAHHOCTh HPABCTBEHHOTO CO3HaHUs,
ATUYECKOTO0  TOBENEHHMsS;  CIIOCOOHOCTh  OLEHUBATH
CUTyallUl0 W  TPUHUMATh  OCO3HAHHBIE  PEUICHHS,
OpPUEHTHUPYSCh Ha MOpPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM UYHCIE€ B JEATEIbHOCTH YYEHOTO;
OCO3HAHMWE JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMYMBOIO
Oyay1ero;

4) ICTETHMYECKOr0 BOCIHHMTAHMSA: 3CTETUYECKOE
OTHOILIEHHE K MHpPY, BKJIIOYash HSCTETUKY HAYYHOI'O
TBOPYECTBA, IIPUCYILETO duznyeckon HayKe;
®denepanpHas pabouass mporpamma | Dumsumka. 10-11
KJj1acchl (0a30BbIN ypoBeHb) 21
S) TpyaoBOro BOCHUTAHUA: HMHTEPEC K Pa3IUYHBIM
cepam npodeccroHanbHON AEATETLHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHUE COBEpLIATh
OCO3HAHHBIM  BBIOOp  Oymymiedt — mpodeccun  u
peaau30BbIBaTh ~ COOCTBEHHBIE  KU3HEHHbIE  IJIAHBI;
TOTOBHOCTH M  CIHOCOOHOCTH K  OOpa3oBaHUIO W
caMo00pa30BaHHI0 B 00MacTh (U3MKKM HA TPOTSIKECHUU
BCe JKM3HH; 6) JKOJOIMYeCKOr0 BOCIUTAHMSI:
c(hopMHUPOBAHHOCTH IKOJIOTUUYECKOM KYIBTYPhI, OCO3HAHUE
100aTbHOTO  XapakTepa  JIKOJOTHYECKHX  MpoOseM;
IUIAHUPOBAHUE W OCYLIECTBJICHHE  JICUCTBUUA B
OKpYXXarolllel  Ccpelne Ha OCHOBE 3HAaHUS  LEJel
YCTOMYMBOIO  pa3BUTUS  4YeloBedyecTBa; Pacmmpenue
OIBITA JEATEIBHOCTH IKOJIOTMYECKOM HAIPABIEHHOCTH Ha
OCHOBE MMEIONIUXCS 3HAHUM 110 (DU3HKE;
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7) EHHOCTH HAYYHOIO MO3HAHUA: CHOPMUPOBAHHOCTH
MHpPOBO33PDEHUSA,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BuTUA (PU3NUECKOW HAyKH; OCO3HAHUE
LHEHHOCTH HAy4YHOM  JAEATEIIbHOCTH, TOTOBHOCTh B
npoiiecce U3ydeHus: GPU3NKU OCYIIECTBISATh MIPOCKTHYIO U
WCCIIEJIOBATENILCKYIO JIESATENbHOCTh WHAWBUAYAIBHO U B
rpynmne

* MemanpeomMemHulx:

ba3oBble JJoruueckue JeicTBUA:

CaMOCTOSITEILHO (OPMYJIUPOBATh M AaKTYalIU3UPOBATh
npoOiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OIMPEACIIAThH
eI JEATEIbHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU UX
JOCTH>KEHUS; BBISBIISTH 3aKOHOMEPHOCTH U MTPOTUBOPEUUS
B paccMaTpuBaEMBbIX buznYeCcKux SIBJICHUSIX
pa3pabarbiBaTh IUIaH pEIICHHUS MPOOJIIEMbl C Y4ETOM
aHAJIN3a UMEIONIUXCS MaTepUAIBHBIX U HEMATEPUAJIbHBIX
pECYpCOB; BHOCHUTb KOPPEKTHUBBI B  JEATEIHHOCTb,
OIICHMBATh COOTBETCTBHUE PE3YJBTATOB IIECJISIM, OLICHUBATH
PUCKU TIOCIEICTBUN JEATCIBHOCTH; KOOPAWHHUPOBATH M
BBHITIOJTHATH pabOTy B YCIIOBHUSAX PEalbHOTO, BUPTYAJIbHOTO
U KOMOWHHMPOBAHHOTO  B3aWMOJICHCTBHS;  pa3BUBaTh
KPEaTUBHOE MBIIUIEHHUE IIPU PEIICHUW KU3HEHHBIX
pooIieM.
ba3oBble ucciiegoBare/ibCKUe J1elicTBUA:

55




BJIaJICTh HAYYHOW TEPMHHOJIOTUEH,  KJIIOUYEBBIMU
MOHATUSMUA W MeToAaMH (PU3WYECKON HAyKW; BIAJCTh
HaBbIKAMU  y4€OHO-MCCIIEOBATEIbCKO W MPOEKTHOMN
NEATeNIbHOCTH B 007acTh (PU3MKH, CIHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOATEIbHOMY NOHUCKY DenepanbHas
pabouas mporpamma | @uzuka. 10-11 xmaccer (0a30BbIi
YpPOBEHB) 22 METOMOB peIIeHUs 3aaady (HU3NYECKOro
CONlepXKaHUs,  NPUMEHEHHIO  Pa3IMYHBIX  METO/OB
MO3HAHUS; BIAJAETh BUAAMHU AEATEIbHOCTH IO MOTYYECHHUIO
HOBOTO 3HAHMS, €r0 WHTEPHPETAIMNH, PEOOPa30BAHUIO U
IPUMEHEHUIO B Pa3UYHBIX y4EOHBIX CHUTYallUsiX, B TOM
YUCJI€ TPU CO3MaHUM Y4YEOHBIX TPOEKTOB B 00JIACTH
(GU3HKYK; BBISBIATH MPUYMHHO-CICICTBCHHBIC CBSI3U H
aKTyaJu3WpoOBaTh  3aJlady, BbIIBUTaThb TUNOTE3y €€
pelIeHus, HaXOAWTh AapryMEHThl [JIsi JOKa3aTelbCTBa
CBOMX YTBEpKJCHUH, 3a/laBaThb HapamMeTpbl U KPUTEPUU
pelIeHus; aHaJIU3UPOBaTh IMOJYUYEHHBIE B XOJI€ PEIICHUs
3a/la4u  pe3yibTarhl, KPUTUYECKH  OIEHHMBATh  UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX
YCIOBUSIX; CTaBUThb M (OPMYJIUPOBATh COOCTBEHHBIE
3aaui B 00pa3oBaTeIbHON JEATENBHOCTH, B TOM YHCIIE
npu  u3yyeHuu (GU3HKK; JaBaTh  OLEHKY HOBBIM
CUTyallusM, OILIEHMBAThb NPUOOPETEHHBIA OMBIT, YMETh
NEPEHOCHUTh 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00IACTh
KUZHEACATEIbHOCTH, YMETh WHTETPUPOBATh 3HAHUS W3
Pa3HBIX MPEAMETHBIX O0JIacTel; BBIABUTATH HOBBIC HJICH,
npeajiaraTh OPUrMHaIbHbIC TOJIXOAbl U PEILICHHUS; CTABUTh
npoOieMbl W 3aJadd, JOMYyCKAIONue albTePHATUBHBIC
pELIeHHUS.

Pabora ¢ undopmanuei:
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BIAJCTh  HABBIKAMU  TOJy4YeHUs  HHPOpMAIUU
($U3NYECKOro CoAepKaHUSI U3 UCTOUHUKOB PAa3HBIX TUIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBJIATH  MOWCK,  aHaIM3,
CUCTEMATH3alMI0 W  HUHTEpPHpeTaluio  WHGOPMALMH
pa3NMYHBIX BUAOB M (OpPM MpEACTaBICHUS; OLIEHUBATH
JOCTOBEPHOCTh HMH(pOPMAlLIUK; HCIONb30BaTh CPEJCTBA
MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B

PECUICHUU KOTHUTUBHBIX, KOMMYHHKAaTHBHBIX 41
OpraHU3alUOHHBIX 3a1da4 C CO6JII-O,IICHI/ICM TpC6OBaHI/If/'I
9ProHOMUKH, TCXHHUKH 6630H3CHOCTI/I, TMI'CHBEI,

pecypcocOepexeHnsi, TPaBOBBIX U ATUYECKUX HOPM, HOPM
uHpopManMOHHONW 0€30MacHOCTH; CO3/JaBaTh TEKCTHI
(bU3HYECKOTO COMepX aHUsl B Pa3IUYHBIX (opmarax c
y4€TOM Ha3HAuCHUS WHQPOPMAIIUU U LIEJIEBON ayIUTOPHH,
BEIOWpass ONTUMaNbHYIO (QOpMy TpEACTaBICHUS W
BU3YaJIN3AIIHH.

KoMMyHHMKATUBHBIE  YHUBepcajibHble YyuyeOHBbIE
AeMCTBHA: OCYLIECTBIATh OOILEHUE HA YPOKaxX (PU3UKHU U
BO BHEYPOYHOU AESITeTbHOCTH; pacro3HaBaTh
MPEANOCHUIKH  KOH(QIMKTHBIX CHTyalldidi H  CMST4aTh
KOH(IIUKTBI; pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY
3pEHHUs C MCTOJIb30BAHUEM SI3BIKOBBIX CPEICTB; IOHUMATh
U HUCIOJNB30BaTh  MPEUMYyIIECTBA  KOMaHIHOM U
WHIMBUYalIbHON PabOThl; BEIOMPATh TEMATUKY M METOIBI
COBMECTHBIX JEUCTBUI € y4€TOM OOIIMX HUHTEPECOB, U
BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJUICKTHBA,;

PUHUMATh (N7 COBMECTHOM JIeSITeNIbHOCTH,
OpPraHM30BbIBaTh U KOOPAMHUPOBATH JCHCTBUS 1O €€
JOCTVIKEHHUIO: COCTABIIATH IUIAH EUCTBUM, PACIPEAEIIATh
ponu ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh
pe3yibpTaThl COBMECTHOH paboThI; OIICHMBATH KadueCTBO
CBOETO BKJIaJia U KaXKIOrO y4acTHHUKA KOMaHIbl B OOIIUi
pesyibpTaT 1Mo pa3pabOTaHHBIM KPHUTEPHUSM; IMpeiararh
HOBBIC IPOCKTHI, OIICHUBATh HJCH C TMO3WIUA HOBH3HBI,
OpUTHUHAIBHOCTH, PAKTUYECKOU 3HAYUMOCTH;
OCYIIECTBIISATh MO3UTUBHOE CTpATErMYecKoe MOBEACHUE B
Pa3NUYHBIX  CHUTyallMsiX, MPOSBIATH TBOPYECTBO U
BOOOpakeHHE, ObITh WHUIIMATUBHBIM. PeryiasiTuBHbIe

YHHBepcajlbHbIe yueOHbIe NeHCTBHS.
Camoopranuszanmus:
CaMOCTOSITEJIbHO OCYIIIECTBISATh MO3HABATEJIbHYIO

JeSTeNbHOCTh B 00NMacTH (UMK H  aCTPOHOMUH,
BBISIBIATH  NPOOJEMBI, CTaBUTh U  (OPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;
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CaMOCTOATEJIbHO COCTABJISATH IUIAH PELICHUS pACUETHBIX U
KaueCTBEHHBIX 3aJad, IUIAH BBINOJHEHUS MPAKTUYECKON
paboThl ¢ Y4ETOM HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYXHOCTEW U MPEAIIOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYyallMsIM; PacCIIMpPATh pPaMKHU
y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MNPEINOYTECHUN;
JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBAThH €ro, OpaTh
Ha ce0d OTBETCTBEHHOCTh 3a pElIeHUE; OICHUBATh
IpUOOPETEHHBIN OMBIT; CIIOCOOCTBOBAaThH (YOPMUPOBAHUIO
U TIPOSIBJICHUIO APYAULMU B 00JACTH (PU3UKH, TOCTOSHHO
MOBBINIATE CBOM  OOpa3oBaTeNbHbIA U KYJBTYPHBIH
YPOBEHB.

CaMOKOHTPO/Ib, SMOLIMOHAJIbHBI MHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTHUBBI
B JI€ATEIbHOCTh, OLEHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LEJsIM; BJIaJEeTh HAaBbIKAMHU IIO3HABATEJIbHOW pedieKcuu
KaK OCO3HaHHUs COBEpPILIAEMBIX JNEUCTBUI u
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;
UCIIOJIb30BaTh NPUEMBI pereKkcrun Al OLIEHKU CUTYallUH,
BbIOOpa BEPHOIO pEIIeHHs; YMETh OLIEHUBATh PHUCKU U
CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO UX CHUKECHUIO;
IIPUHUMAaTh MOTMBBI U APIyMEHTHI IPYIMX IPHU aHAIU3E
pE3yIbTaTOB JAEATEIbHOCTH; IPUHUMATh Cce0s, MOHUMAas
CBOM HEJIOCTAaTKH W JIOCTOMHCTBA; NPUHMMAaTh MOTHUBBI U
apryMeHTbl  JpyruX IpU  aHAJIu3€  pe3yJIbTaToB
NEATENbHOCTH; MPU3HABATh CBOE MPaBO U MPABO JPYTUX
Ha omuOku. B mporecce MOCTHKEHUS JUMYHOCTHBIX
pe3ybTaTOB OCBOEHHUS NPOTpaMMBl MO (PHU3UKE IS
YPOBHSI CPEIHEro o0IIero oopa3oBaHusl y 00ydJarOIIUXCs
COBEPILIEHCTBYETCS AMOLIMOHAJIbHBII MHTEJUIEKT,
pernoiaraiui copMUPOBAHHOCTS:

OIICHKA 3a

BBITIOJTHEHUE
MTUCHEMEHHBIX
CaMOCTOSTEIbHBIX
pabor;

OIICHKA 3a

MOJITOTOBKY
CaMOCTOSATEIbHBIX
COOOIIEeHU
CTY/ICHTOB
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CaMOCO3HaHHMS, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh
CBOE HMOLIMOHAJIBHOE COCTOSIHHWE, BUAETH HaIlPaBICHUS
pa3BUTUSI COOCTBEHHOM SMOLMOHANBHON cQepbl, OBITh
YBEPEHHBIM B ce0€; CaMOpEryJIUpOBaHUs, BKIIOYAIOLIETO
CaMOKOHTpPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TIOBEICHHME, CIOCOOHOCTh AalTHPOBAaThCA K
SMOIIMOHAJIBHBIM HM3MEHEHUSIM U TPOSABIATH THOKOCTb,
OBbITh OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIIUU,
BKJIIOUAIOIIEH CTPEMJICHUE K TOCTHKEHHIO LIEJIH U YCIIEXY,
ONTHUMHU3M, HWHHUIHUATUBHOCTb, YMEHHUE JECHCTBOBATD,
HCXOJIsl U3 CBOMX BO3MOKHOCTEH; AMIIATHUH, BKIIIOUAIOIICH
CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSTHHUE
JpPYTUX, YYUTHIBaTh €ro MpU OCYILIECTBICHUU OOILEHUS,
CHOCOOHOCTh K  COYYBCTBHIO M COIEPEKHBAHUIO;
COLIMAJIbHBIX  HABBIKOB, BKIIOYAIOIIUX  CIIOCOOHOCTH
BBICTpaWBaTb  OTHOLIEHHWA €  JAPYTMMH  JIIOAbMH,
3a00TUTBCS,  NPOSABIATH  MHTEpPEC W pa3peniarb
KOH(JIUKTBHI.

* npEeOMeMmHbIX:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (DU3UKU B
dbopMUpOBaHUU COBPEMEHHOM HAy4YHOW KApTUHBI MHUPA, B
pPa3sBUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTWH, B
MIPAKTUYECKOW NEATEIbHOCTH JIFOJICH; YUUTHIBATH TPAHULIBI
MPUMEHEHUS U3YYCHHBIX (PU3HUCCKUX MOJICIICH:
MarepUaibHas TOYKA, MHEPIMAJIbHAS CUCTEMa OTCYETA,
aOCOJIOTHO TBEPHOE TEJNO, HACAIbHBIA Ta3, MOJEIU
CTPOEHUS Ta30B, JKMAKOCTEM M TBEPABIX TEJ, TOUYECYHBIN
NEKTPUUYESCKUH 3apsiji PU pellieHnH PU3NUeCcKUX 3a/1a4;

OIOCHKa 3a YCTHBIC

OTBCTHI,

OILIEHKA YPOBHS

3HAHUM CTYIEHTOB
Ha
KOHTPOJIHO-YUYETH
OM 3aHATHH;
OLIEHKA 3a
BBITNOJIHEHHUE J1a0.
paborT.
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pacnio3HaBath (pu3MUecKkue SBIEHUS (MPOIECCHI) U
OOBSICHATH WX HAa OCHOBE 3aKOHOB  MEXAaHHKH,
MOJIEKYISIPHO-KUHETHUECKON TEOpUU CTPOEHUS BEIIeCTBa
U DJIEKTPOJIMHAMHKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHENHOE JBWKEHUE, CBOOOIHOE TMaJieHue Tell,
JIBW)KCHHE MO0 OKPY>KHOCTH, WHEPIHs, B3aUMOJCHCTBHE
Ten, auddys3us, OpPOYHOBCKOE JABUKEHHE, CTPOCHHE
KUJKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Ten MpHu
HarpeBaHu  (OXJIAXKICHUHU), TEIUIOBOE pPaBHOBECHE,
ucrapeHue, KOHJCHCAIMs, IUIABJICHUE, KPUCTALIA3aIus,
KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHNE AABJICHUS T'a3a
IpU €ro HarpeBaHUM B 3aKPBITOM COCYHE, CBSA3b MEXIY
napaMeTpamMH  COCTOSIHMsL Ta3a B H30Mpolleccax,
SNIEKTPHU3AIUs TeJl, B3aUMOJICHCTBUE 3aps/I0B; OMHUCHIBAThH
MEXaHUYECKOE  JBIKCHHE, HCHONb3ysd (U3NUYECKUE
BEJIMYMHBL: KOOPAMHATA, MyTh, MEPEMEIICHUE, CKOPOCTD,
YCKOpEHue, Macca Tejla, Cuila, WMIYJIbC Tena,
KAHETUYECKash  DHEpPrus, IMOTCHIUAJIbHAs  DHEPIHs,
MeXaHu4eckas paboTa, MeXaHW4YecKas MOIIHOCTh; MpHU
OMMCAaHWW TIPABUIBHO TPAKTOBaTh (DM3MUECKHA CMBICI
UCTIONBh3yEeMbIX BEIMYMH, MX OOO3HAYCHHS] W CIMHHIIBI,
HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAMU;
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OIIKUCBIBATh H3YUYCHHBLIC TCIIJIOBBIC CBOMCTBA TE€I H
TCIIIOBBIC SBJICHUSA, HCIOJIb3Y: (1)I/IBI/II-IGCKI/IG BCINYHMHBIL:
AaBJICHUC Tasa, TCMIICparypa, CpeaHAsd KHHCTUYCCKas

JHEPIus Xa0THYECKOTO JBHKECHHUS MOJIEKYI,
CPEIHEKBAApaTU4YHasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI,  BHYTpPEHHS1  JHeprusi, pabora  rasa,

K03 (HUITMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATEIS;
IpU OMHCAHUM TPABWIBHO TPAKTOBATh (U3UYCCKUI
CMBIC]I HCHOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHHUS W
CIUHUIIBI, HAXOIUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0  BEIMYMHY C JIPYTUMH  BEIMYUHAM;
ONUCHIBATh  WU3YUYEHHBIC  DIIEKTPUYECKUE  CBOMICTBA
BEIIECTBA U JJIEKTPUUYECKUE SIBJICHHUS (IIPOLECCHI),
UCTIOJNB3YS (PU3UYECKUE BETUIMHBI: DICKTPUICCKUN 3aps/,
ANEKTPUYECKOE MOJIe, HAMPSIHKEHHOCTDH MOJISL, MOTEHIIUAII,
pPa3HOCTh TMOTEHIMAJNOB; TMPU OMNUCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKHUI CMBICT UCIOIb3YEMbIX BEJIUYMH,
uxX O0O0O3HAUCHUS! M EIUHMIIBI, YKa3biBaTh (OPMYIIbI,
CBSA3BIBAIOIIME JIAHHYIO  (U3UYECKYI0 BEIUYUHY C
IPYTMMHU  BEJMYMHAMH; aHAJIU3UPOBaTh (HU3NUYECKHUE
MPOIIECCHI U SIBJICHUS, UCIOJIb3Yysd (PU3MUECKUE 3aKOHBI U
MPUHIUINBL: 3aKOH BcemupHoro tirorenus, [, I wu III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON
DHEPIHM, 3aKOH COXPAHEHHS HMIYJIbCA, IPUHIIUI

CYIICPIIO3NIINH CHII, IMPUHIMII paBHOIIpaBHA
HHCPIHAJIbHBIX CHCTCM OTC‘-IéTa,
MOJICKYJIIPHO-KMHCTHUYCCKY IO TCOPHUIO CTPOCHHUA

BEILIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEAHEN KNHETUYECKOU
SHEPTUH TETUIOBOTO JIBIDKEHUS MOJIEKYT C aOCONFOTHOU
TEMIEPaTypoOi, TEPBBIA 3aKOH TEPMOJAUMHAMHUKH, 3aKOH
COXpAHEHUSI DIICKTPUUYECKOro 3apsnaa, 3akoH Kymona, npu
3TOM pa3iinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKoe BBIPAKEHUE U  yCJIOBHUS (TpaHMIIbI,
0o0acTH)  TPUMEHHMMOCTH;  OOBSCHSATH  OCHOBHBIE
MPUHIUIBI ICUCTBUS MAaIluH, MPUOOPOB M TEXHUUECKUX
YCTPOMCTB;,  pa3iau4arh YyCIOBHS HMX 0€30MacHOIO
HCIOJIb30BAaHUS B IIOBCEIHCBHON JKU3HH; BBINOIHATH
AKCIIEPUMEHTBI 10 UCCIICAOBAHUIO (PU3HYECCKHUX SBICHUN U
MPOIECCOB C MCIIOJIB30BAaHUEM IMPSIMBIX, U KOCBEHHBIX
U3MEpeHui, mpu 3ToM (GHOPMYIUPOBATh MPOOIEMY/3a1auy
U TUMOTe3y y4eOHOTO  OKCIEPUMEHTa, CcoOuparh
YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, POBOIUTH
OnbIT ¥ (POPMYIUPOBATH BHIBOJIBI; OCYIIECTBISTH MPSIMbIE
U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BLIOMpPAThL  ONTUMAJIbHBIM  CIIOCOO  HM3MEPEHUS |
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UCIIOJIb30BaTh W3BECTHBIE METO/bI OLIEHKH MOrPEeUIHOCTEN
U3MEpEHUI; UCCIEIOBaTh  3aBUCUMOCTH  MEXIY
(GU3HYECKUMU BETUYMHAMHU C WCTIOIb30BAHUEM TMPSMBIX
U3MEPEeHM, TPU ITOM KOHCTPYHMPOBaTh YyCTAHOBKY,
(¢ukcUpoBaTh pPe3yiabTAThl MOJYYEHHOW 3aBHCHMOCTH
(bu3UYEeCKUX BEIMUMUH B BUJIC TAOIUIl U TpaUKOB, J1eJaTh
BBIBOJIbI 110 pE3yJabTaraM MCCIEIOBaHUs; COOMIOaTh
npaBuwia  0e3omacHoOro  TpyJa OpH  MPOBEACHHUU
UCCJIEIOBAaHUMA B paMKax Y4YeOHOro OKCIIEPUMEHTA,
y4e0HO-HUCCIIEIOBATENLCKON U MTPOESKTHOM JEATEILHOCTH C
UCIIOJIb30BAHMEM  HM3MEPHUTENIbHBIX  YCTPOMCTB M
1ab0paTopHOro 000PYIOBaHNS; pEIIaTh PacUE€THHIE 3aaun
C SIBHO 3aJaHHOW (PU3NYECKON MOJENbIO, HCIOIB3YS
¢dbu3nueckrue 3aKOHBI M TPUHIIUIBI, HA OCHOBE aHaln3a
yCIOBHUS  33/Ja4Ml  BBIOWpaTh  (PU3WYECKYIO  MOJEIb,
BBICNATh  (pu3WYeckue  BEMWYUHBI W (hopMyIHl,
HEOOXOIMMBIE ISl €€ pElIeHMs, MPOBOJIUTH PAacu€Thl U
OLICHUBAaTb  pEaJbHOCTh  IOJYYEHHOIO  3HAYECHUS
¢u3nyeckor BENWYMHBI; pEIIaTh KaueCTBEHHBIC 3a/lauu:
BBICTpAauBaTh JIOTUYECKH HETPOTHBOPEUUBYIO IIECTIOUKY
pacCy>KIeHud ¢ Omopoil Ha U3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTU W (PU3UYECKHUE SIBJICHUS; HCIOJIb30BaTh
Opyu  pelIeHMH  Yy4eOHBIX  3a/7a4  COBPEMEHHBIC

uH(OPMAIIOHHbIE TEXHOJIOTUHU JU1SL IIOMCKA,
CTPYKTYPUPOBaHUS, HHTEPIPETALUU U NPEACTABICHUSA
y4eOHO 151 HAy4YHO-IIOMYJISIPHOU uHdopmarmmy,

NOJlyYEHHOM W3 Pa3JUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh IMOJIy4aeMyl0 HH(OpPMALNIO; TPUBOAUTH
OpUMEpPbl  BKJIAJla  POCCHUICKHX U 3apyOeKHBIX
YUYEHBIX-(QU3UKOB B  pa3BUTHE HAyKH, OOBICHEHHE
IPOLIECCOB OKPYKAIOUIEr0 MHpa, B PA3BUTUE TEXHHUKHU U
TE€XHOJOTUH; HUCIOJb30BaTh TEOPETUUYECKHE 3HAHUS IO
dbu3uKke B TOBCEAHEBHOW IKWM3HU Il OOEcCleYeHuUs
Oe3omacHOCTH MpuU  OOpalleHud ¢ nOpudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMM, JIJIs1 COXPAHEHHUS 30POBbsI
U COONIOAEHHUS HOPM SKOJOTMYECKOIO IIOBEJIEHUS B
OKpy’Karolllel cpefie; paboTaTh B IPYMIE C BBIIOJIHEHUEM
Pa3IMyYHBIX COLMAJIBHBIX poOJied, IUIAHUPOBaTh pPadOTy
IpyNIbl, palMOHAIbHO pACHpeneisTh O0SI3aHHOCTU U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLIUSX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYacCTHUKOB
IpyNIbl B pEUIEHUE pacCMaTpUBAEMOM TPOOJIEMBI.
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JIMCT AKTYAJIM3ALIUN
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o/t

Hanmenopanue
anemenTa OII,
pasnena, myHKTa
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N3MCHCHUAMUA
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3acenaHus,
YTBEPAMUBIIIETO
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H3MEHEHUM
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