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1. IACHOOPT PABOYEW HNPOI'PAMMbBbI YUEBHOI'O IPEJMETA
OPU3UKA

1.1.00;1acTh NPUMeEHEHNSI IPOrPaMMbI

Peanuzanus cpegnero ob6mero obpazosanus B npenenax OIl CITO mo mporpamme
MOATOTOBKM  CIIEIMAJIUCTOB CPEIHEro 3BeHa 1Mo cneunaidbHoctd 15.02.10
«Mexarponuka pobororexuuka» B coorBerctBuu ¢ ®I'OC CIIO no cnennanbHOCTH
15.02.10 «Mexarponuka poOoToTexHuka» ¢ yderoMm TpedoBanuit ®I'OC cpennero
oOmiero o0pa3oBaHus, YTBEPXKICHHOTO TmpukazoMm MwuHoOpHayku Poccum ot
17.05.12 Ne 413, ¢ uU3MEHEHUSIMU BHECEHHBIMH NpUKa3aMu MHHUCTEPCTBO
npocsemenns Poccniickort @enepanyu ot 12 aBrycra 2022 Ne732 ot 27.12.2023r
Nel028 wu ¢enepanbHOll ~ 00pa3oBaTENbHOM MNPOrpaMMbl CPEIHEr0 OOLIETo
o0Opa3zoBaHusl, YTBEP>KJIECHHON MpukazoM MuHucTepcTBa npocseiieHus: Poccuiickoi
@eneparuu ot 18 mas 2023 Ne371.

1.2.001mas xapakTepucTUKa y4e0HOI0 npeamera

[Iporpamma no ¢usrke 6a30BOro ypoBHsSI Ha YPOBHE CpPEIHET0 0OIIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKEHUW U TpeOOBaHUN K pe3yJabTaraM OCBOCHUS
OCHOBHOM 00pazoBatesbHOU IporpaMmbl, ipenctaBieHHbIX B PI'OC COO, a takxe ¢
yuétom (penepanbHOM paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHIETIIUN TTPETOaBaHus
yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
deneparuu, pean3yomuX OCHOBHBIC 00pa30BaTEIbHBIC IPOTPAMMBI.

1.3. Hean y4yeOHOro mpeamera
(bopMHpOBaHUE MHTEpPECAa M CTPEMJICHHS, OOYyYAIOMIMXCS K HAyYHOMY H3yUYEHUIO
MPUPO/IbI, Pa3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUA O HAayyHOM METO/AE€ NO3HaHUsA U (OPMHUpPOBAHUE
HCCJIeI0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3y/ibTaTa H3Y4YEHHUSI OCHOB
CTpOEHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

(GopMuUpOBaHUE YMEHUH OOBSICHSITH SIBICHUS C HUCIOJIb30BAHUEM (PU3NUECKUX
3HAHUU U HAYyYHBIX JI0KA3aTENbCTB;

(GopMupoBaHUE TMpEACTaBICHUM O ponu (U3UKKA Uil  pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHA.
JlocTH:keHHMe 3THX Hejied o0ecrneYnBaeTCs pelIeHHeM CJeAYIIMX 3aAa4 B
npouecce U3y4eHus Kypca (M3MKHM Ha YPOBHe CpeHero o0uero oopa3oBaHus:

npuoOpeTeHNe CHUCTeMbl 3HaHMKH 00 o0mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUAX, BKIIOYAsT MEXAHHUKY, MOJEKYJISAPHYIO (PU3UKY, SIEKTPOAUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODU3ZUKY;

dbopMHUpOBaHUE YMEHUW MPUMEHATH TEOPETHUECKUE 3HAHUS I OObSICHEHUS
(¢u3NYeCKUX SIBIECHUN B MPUPOJAE U JJIA NPHUHATHS MPAKTUUECKUX PEIICHU B
IMOBCEIHEBHOM YKU3HU;

OCBOEHHE CIIOCOOOB PEIIECHUs Pa3IMuYHBbIX 3a/ad C SIBHO 3aJaHHON (hHU3HUECKOU
MOJIENIbIO, 3a/a4, I10/Ipa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3AaHUE (U3NYECKOU
MOJIEJIH, aJICKBaTHON yCIIOBUSAM 3aa4y;



MOHUMaHHE (PU3NUECKUX OCHOB UM MPUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMH CaMOCTOSATEJIBHOTO TIUIAHUPOBAHUST U MPOBEICHUS
(U3MYeCKUX  SKCIEPUMEHTOB, aHajdu3a W  HWHTepIpeTanuu  HHpopMaimu,
oTpeJieNIeHUsI TOCTOBEPHOCTH MOJYYEHHOTO pe3ysbTara;

CO3/IaHME YCJIOBUU JUISl PAa3BUTHS yMEHUW MPOEKTHO-HUCCIIET0BATEIIHCKOM,
TBOPYECKOH JEATEIHLHOCTH.

1.4 MecTto yuyeOHoro npeamera ¢pusuka B crpykrype IIICC3

VY4eOublii mpeameT (Qusnka SBISETCS YYCOHBIM TMPEIMETOM O0sS3aTeIbHOM

npeaMeTHoM oOnactu  «ectectBeHHble Hayku» @OI'OC  cpennero  o0Oiero
oOpa3oBaHUAI.
B ydeOHOM maHe 00pa3o0BaTEIbHON MpOrpamMMbl y4eOHBIM MpEAMET «(PU3HKa»
BXOJUT B cOCTaB o0mieoOpazoBarenbHoro nukia. [Ipu stom u3ydeHue yueOHOro
npenMera (U3MKa NPEeIyCMOTPEHO Ha 0a30BOM YpPOBHE M HANpaBlIEHO Ha
JTOCTKEHHUE TMIHOCTHBIX, METOTPEIMETHBIX U TIPEAMETHBIX PE3yIbTaTOB.

2. Ilnanupyemble pe3yJibTaTbl 0CBOCHUs Y4eOHOro npeamera «Pusuka»
OcBoenue coaepxaHus mnpeaMera «®Pusnka» 00€CHEUUBAECT JOCTUKEHHE
o0yJaromuMHucs CIeTyIOIMINX Pe3yJIbTaToB:
* TUYHOCHHBIX
JIMYHOCTHBIE pe3yabTaThl OCBOCHMSI yueOHOro mnpeamera «DHU3MKa» JOJKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOyYaromMXCsl PYKOBOACTBOBATHCS
chopMHpPOBAHHON BHYTPEHHEH TO3WIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IEHHOCTSIM POCCHMCKOrO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITA W ONBITA JAEITENBHOCTH B IPOLECCE PEATM3ALNH OCHOBHBIX HAIIPaBICHUN
BOCIIUTATENBHOMN NESITENBHOCTH, B TOM YHCIIE B YACTH:
1) rpasKaaHCKOro0 BOCIIUTAHUS:
Cc(hOpMHUPOBAHHOCTh T'PAKIAHCKON MO3UIUMU O0YydYalolIerocsi Kak akTUBHOIO U
OTBETCTBEHHOIO0 WJIEHA POCCUICKOrO OOIIECTBAa; MPUHATUE TPAJAULUOHHBIX
00111eYeI0BEYECKUX T'YMAaHUCTUUECKUX U IEMOKPAaTUYECKUX [IEHHOCTEH; TOTOBHOCTD
BECTU COBMECTHYIO JIEATEIbHOCTh B MHTEpPECax TIPaxJAaHCKOro OOLIeCTBa,
y4acTBOBaTb B CaMOYNpaBICHHMM B 0Opa30BaTeNbHOM OpraHu3allM; YyMEHUE
B3aMMOJCHUCTBOBATh C COLUMAJBHBIMM HMHCTUTYTAMH B COOTBETCTBUH C UX
GYHKUMSIME M HA3HAUYE€HUWEM; TOTOBHOCTb K TyMaHHUTApHOW U BOJIOHTEPCKOM
NEATEIbHOCTH;
2) NaTPUOTHYECKOr0 BOCIIMTAHUSA: CPOPMUPOBAHHOCTh POCCUHCKON Ipak1laHCKON
WJECHTUYHOCTH, IIATPUOTU3MA; LEHHOCTHOE OTHOWICHHE K TOCYJapCTBEHHBIM
CUMBOJIaM, JOCTH)KEHHSIM POCCUMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;
3) AYyXOBHO-HPABCTBEHHOI0 BOCIHUTAHUA: CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, OTUYECKOrO [MOBEACHUS; CIOCOOHOCTh OIEHUBaTh CUTYallMI0 U
OPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI M LIEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTU YYEHOIO; OCO3HAHHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyyIIEro;



4) 3CTETHYECKOr0 BOCIHMTAHHMS: 3CTETUYECKOE OTHOIICHUE K MUDPY, BKIIOYas
ACTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO (PU3NUYECKON HAYKE;

S) TpyaoBOro BOCHUTAHMA: MHTEPEC K Pa3IMYHbIM cepaM mpodeccuoHaibHON
NESATeTbHOCTH, B TOM YHUCJIE CBS3aHHBIM C (PU3UKOM M TEXHUKOU, YMEHHUE COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymield mpodeccun U peanu3oBbIBaTh COOCTBEHHbBIC
KU3HEHHbIE  IUTaHBI; TOTOBHOCTH M  CIIOCOOHOCTH K OOpa3oBaHUIO W
caM000pa30BaHUIO B 00s1acTy (DU3UKU HA MIPOTSHKEHUU BCEU KUBHH;

6) 3K0JI0rHYecKOro BOCIUTAHMS: CPOPMUPOBAHHOCTD IKOJIOTUYECKON KYJIBTYPHI,
OCO3HaHUE TJI00ATBLHOTO XapakTepa HKOJOTHYECKHX MpoOJieM; TUIAHHUPOBAHUE H
OCYILIECTBJIICHUE JICUCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHHS IeJIer
YCTOMYMBOTO pPa3BUTHS 4YeJNOBEYECTBA; PacmupeHwe omnbiTa AEATEIbHOCTH
HKOJIOTUYECKOM HAMPaBIEHHOCTH HA OCHOBE MMEIOIITUXCS 3HAHUH 10 (DHU3UKE;

7) LEHHOCTH HAYYHOr0 MO3HAHMSA: C(HOPMUPOBAHHOCTH MHUPOBO33PEHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pPa3BUTUA (U3UYECKOW HAyKH;
OCO3HAaHHUE LIEHHOCTH HAYYHOMN JESITEIbHOCTH, TOTOBHOCTH B MPOLECCE HU3YyUCHUS
(U3UKM  OCYHIIECTBIATh MPOEKTHYHD U  KCCIENOBATEIbCKYIO JIEATEIIbHOCTh
WHJMBHUIYaJbHO U B TPYIIIE.

° MemanpeOMemetx:

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS OCHOBHOM  0Opa3oBarelbHOMN
IIPOrpaMMBbl JOJIKHBI OTPAXKATh:
[To3naBarenbHBIC yHUBEpPCATIbHBIC yUCOHbBIE NEHCTBUS.
ba3oBble Jlornyeckue 1eHCTBUA:
CaMOCTOATENbHO (OPMYJIMPOBATh U AKTyaJIM3UPOBATH MPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpEAeNiTh LU AEATENbHOCTH, 3a/JaBaTh MapaMeTphl U KPUTEPUU UX
JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B pacCCMaTpUBAEMbIX (PU3HUECKUX
SABJICHUSX; pa3pabarbIBaTh IUJIaH PEIIeHUs] MPOOJIeMbl ¢ YYETOM aHalu3a
UMEIOIINXCS MaTepUANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OLEHUBATh COOTBETCTBUE pPE3YJBTATOB
LEJISIM, OLIEHUBATh PUCKH ITOCIIEACTBUI JESITEIBHOCTH;
KOOPJMHHUPOBATh M BBIMOIHATH pabOTy B YCIOBHSX PEabHOTO, BUPTYaJIbHOTO M
KOMOWHHUPOBAHHOI'O B3aWMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHUE [IPU PEILIEHUN KU3HEHHBIX POOIIEM.

ba3oBble ucciieqoBare/ibCKie AeHCTBHA:
BJIQJ€Th HAyYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHATHSIMH W  METOAAMHU
¢u3nuecKol HayKH; BJIAJETh HABBIKAMHU Y4YEOHO-MCCIIEI0BATENbCKOW U MPOEKTHOU
NEATeTbHOCTH B 007MacTh  (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATENILHOMY IOMCKY METOJOB pelIeHUsl 3a/ad (PU3NYECKOro COAEp:KaHMS,
IPUMEHEHUIO PA3JINYHBIX METOJOB MTO3HAHUS;

BJIAJETh BHUJAMH JICITEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €0
UHTEPIpPETAlUd, TPEoOpPa30BAaHUI0O W TMPUMEHEHUIO B PAa3IUYHBIX y4eOHBIX
CUTYallUAX, B TOM YHCJIC MIPU CO3IaHUH YIEOHBIX MPOEKTOB B 00JaCTH (PU3UKHY;
BBISIBIISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTyaJM3UpPOBaTh 3a7ady, BbIABUTATh
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runoresy e€ pelieHusl, HaxXOAUTb AapryMEHThl JJisl JI0Ka3aTelIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PELICHUS 3aJa4d Pe3yibTaTbl, KPUTUUECKU

OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHSIX;
CTaBUTh M (QopmMynHpoBaTh COOCTBEHHBbIE 3aJad B  00pa3oBaTeNbHOU
JESTEIHHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (DUBUKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YyMETh  TEPEHOCUTh 3HAaHMS 10  (U3MKE B  MPAKTUYECKYyI0  001acTh
KU3ZHEJEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTb OPUTMHAIBHBIE MOAXObI U PEICHMUS;

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

Pabora ¢ unpopmanmei:

BJaJIeTh HABBIKAMU TONy4YeHHUs] WHGOpMaLMK (U3UYECKOTO COACpPKAHUSA U3
HMCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIATh IOUCK, AaHAJIU3,
CUCTEMATH3alMI0 W WHTEPHpEeTalnnio WHOOPMALMKM PA3IMYHBIX BUAOB U (GopM
pe/ICTABICHUS;

OLICHMBATh JJOCTOBEPHOCTh HH(OpMAIINY;

UCIIOJIb30BaTh CPECTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIICHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHM3alMOHHBIX 3a7ad C
coOmrofieHneM TpeOOBaHUN JIPrOHOMHUKH, TEXHHUKH OE30MaCHOCTH, THUTHEHHI,
pecypcocOepekeHusi, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMAIMOHHON
0e30IacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEPKAHMUS B Pa3iMuYHbIX (opMarax ¢ y4ETOM
Ha3HAYeHUs UHQOpMALUU U LENEBOM aylIUTOPHUH, BbIOMpas ONTUMAIbHYIO Qopmy
MIPEICTABIICHUS U BU3YyaJIU3ALINH.

KoMMmyHnKaTUBHBIC YHHBepcaJibHbIe YUeOHbIe 1elCTBUA:

OCYLIECTBIISATh OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JIE€ATEIbHOCTH;
pacno3HaBaTh MPEANnOChUIKM KOHPIUKTHBIX CUTYallui U CMSATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB; TOHUMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHHOW 1 UHIMBUIYaTIbHON
paboTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHUCTBUH C Y4ETOM OOIIUX HHTEPECOB,
Y BO3MOXKHOCTEH KayKJIOTO 4JI€HA KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOW J€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPIAUHUPOBATh
IIEUCTBHSA IO €€ JOCTHKCHHUIO:

COCTAaBJIATh ILIAH JEWCTBUW, PACHPENEIATh POJIM C YYETOM MHEHUM YYAaCTHHKOB,
00CY»XaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh Ka4e€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 YYaCTHMKA KOMAaHJIbl B OOIIMIA
pEe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npenjaratb  HOBBIE€ TIPOEKTHI, OLICHUBaTb MJAE€U C T[O3ULHUM HOBU3HBI,
OpUTHUHATBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMYECKOEe MOBEACHUE B PA3IMYHBIX CUTYalUsX,
NPOSIBIISITH TBOPYECTBO M BOOOpakEeHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIe YHUBepPcaJibHbIEe YUeOHbIe 1elCTBHUSA.

Camoopranuzanus:



CaMOCTOATENIbHO OCYIIECTBIISITh TO3HABATEIbHYIO JIEATEILHOCTh B 00JaCTH (DU3UKHU
U aCTPOHOMMH, BBISBIISITh MNPOOJIIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC
3a/laul; CaMOCTOSATENbHO COCTABISATH IJIaH PELIEHUS PACUETHBIX M KauY€CTBEHHBIX
3a/ia4, MJIaH BBIMIOJIHEHUS MPAKTHUECKOM pabOThl ¢ YUYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEIOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacHIMPATh PaMKH Y4EOHOTO IIpeIMEeTa Ha OCHOBE JIMUHBIX MPEATIOYTCHHI;

Jienath  OCO3HAHHBIA  BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTh 32 PEIIICHUE; OIEHNBATh TPUOOPETEHHBIN OTIBIT;
criocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO SPYAUIIMH B 00JMacTH (PU3UKH,
MOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBINA U KYIbTYPHBII YPOBEHb.
CaMOKOHTPO.1b, IMOIIUOHAJIbHBIN HHTE/UIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHBAaTh COOTBETCTBUE PE3YIBTATOB LENISIM;

BJIa/IETh HABBIKAMHU TO3HABATEJIbHOW pE(IEKCMU KaK OCO3HAHMS COBEpPLIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI peduIeKCHMU Il OLIEHKH CHUTyallud, BBIOOpAa BEPHOIO
peuieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PELICHUSI 10 UX CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JpPYyIMX TIpU aHAIW3€ PE3yJbTaToOB
NEeSATEIbHOCTH;

NpUHUMATh ce0s, TOHNUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYyIMX TpU aHAIW3€ Pe3yJabTaToB
NESATENbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

B mnpounecce NOCTMXKEHUS JIUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpamMMbl IO
¢uzuke s ypoBHS  cpeaHero  olmiero oOpa3oBaHUA Yy OOyYarOIIMXCS
COBEPILIEHCTBYETCS AMOILIMOHAIIbHBIN WHTEJIEKT, MpeAIoaramumi
c(hopMHUPOBAHHOCTD:

CaMOCO3HAHHUA, BKJIIOYAIOLIEr0 CHOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJETh HANpaBIECHUS PA3BUTHUS COOCTBEHHOW SMOIIMOHAILHON cephl,
ObITh YBEpPEHHBIM B ce0e; CaMOPEryJIUpOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOIb,
YyMEHUE TPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K SMOIMOHAIBHBIM M3MEHEHUSM W TPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlM{, BKJIIOYAIOLIEH CTPEMJICHHME K JOCTHUAKEHUIO UEIU U
yCIleXy, ONTHUMHU3M, HHUIMATUBHOCTb, YMEHHE JIEHCTBOBaTh, HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSHUE
ApYTUX, YYUTBIBAaTh €ro TMpPH OCYLIECTBIEHUU OOIIEHHS, CHOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIOYAIOUIMX CHOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C
JIPYTUMU JIFOJBMHU, 3a00TUTHCS, TPOSBIISITE HUHTEPEC U pa3peiiaTh KOHMOIUKTHI

* npeOMemHpIX:



JEMOHCTPUPOBaTh Ha MpPUMEpPax pojdb M MecTOo (QU3UKKM B (QOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOMN ACATEILHOCTH JIFOIEH;

VUUTBIBaTh TPAHUIBI TNPUMEHEHUS HU3YYEHHBIX (U3UUECKUX  MOJeNeil:
MaTrepualibHas TOYKa, MHEpLHaJIbHAs CUCTeMa OTCuYE€Ta, abCONIIOTHO TBEPIOE TEJO,
UCaJbHbIA ra3, MOAEIHU CTPOECHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUYHBIM
AIIEKTPUUYECKUH 3apsij] PU pelIeHUH PU3NYECKUX 3a/1a4;

pacnio3HaBath (pusmyeckue sBICHUS (TPOIECCh) M OOBACHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHHMs BELIECTBA U
NIEKTPOANHAMUKH:

paBHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE
MIaJICHUE TEN, JABWKEHHE TII0 OKPYKHOCTH, WHEpPLHs, B3aUMOIECHUCTBUE TeEII,
mudPy3usi, OPOYHOBCKOE JBHXKEHHE, CTPOCHHME >KHUAKOCTEH U TBEPIBIX TEll,
M3MEHEHHEe 00bEMa TeNn NpH HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE pPAaBHOBECHE,
WCIIAPEHHE, KOHACHCALMs, IUIABJICHUE, KPUCTAJIM3AlUs, KUIIEHUE, BIIAXKHOCTH
BO3/lyXd, MOBBIIICHUE JABJICHUS ra3a MPHU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHUSI ra3a B M30IpoLEccax, AIEKTPU3AlUs Te,
B3aMMOJICVICTBUE 3apsI0B;

ONMKCHIBATh MEXaHUYECKOE JBMIKECHUE, UCIHONb3ys (U3NYECKUE BEIMYUHBIL:
KOOpAWHATa, IyTh, IEPEMEIICHHE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC T€JIa, KUHETUYECKasl JHEprus, IOTCHLUAIBbHAS JHEPIHs, MEXaHU4eCKas
paboTa, MexaHU4YeCKasi MOIIHOCTb;

OpU OMNHCAHUM MPABWIBHO TPAKTOBATh (U3MYECKUH CMBICI HCIONIb3YEMbIX

BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOLINE TAHHYIO
bu3nYECKyI0 BEIMUUHY C APYTUMHU BEIUYUHAMU;
ONMCHIBAaTh W3YYCHHBIC TEIIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBIICHUS, MCIOJIb3Ys
¢u3nuecKkue BEIMYMHBL JAaBICHHE ra3za, TeMIeparypa, CPeIHss KUHETUYECKas
DHEPIrusl XAOTUYECKOTO [JIBMXKEHHUS MOJIEKYJ, CpPEIHEKBAApaTU4YHAs CKOPOCTh
MOJIEKYJI, KOJTUYECTBO TEILJIOTHI, BHYTPEHHSS SHEPrus, padora raza, kodhpdUineHt
MIOJIE3HOTO JAEHCTBHS TEMIOBOIO IBUTATEIS;

Ipy OINUCAHWM TPABWIBHO TPAKTOBATh (PU3MYECKHUIM CMBICI HCHOIb3yEMbIX
BEJIMYMH, UX 0003HAYECHUS U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE IAHHYIO
(U3UYECKYIO BEJTUYHUHY C APYTUMH BEIMUYMHAM;

OIMCBHIBATh H3YYCHHBIC DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DIEKTPUYECKUE
ABJICHUS (IIPOLIECCHI), UCHOJb3yd (DU3MUECKHE BEIMYUHBL: 3JIEKTPUUYECKUN 3aps,
AIEKTPUYECKOE T10JIE, HANPSKEHHOCTBD I10JIs1, IOTEHIUA, Pa3HOCTh ITOTEHIIUAJIOB;
OpU ONUCAaHUM TPABUIBHO TPaKTOBaTh (U3UYECKUA CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHULIBI;

YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMU
BEJIMYMHAMU; AHAIU3UPOBATh (PU3MUYECKUE NPOLECChl U SBJICHUS, HCIOJIb3Ys
(dbu3nyecKue 3aKOHbI U MPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, I, 11 u III 3akoHbI
HproToHa, 3aKkOH COXpaHEHHMS MEXAaHMYECKOW JOHEpPruM, 3aKOH COXPAaHCHHS
UMITYJIbCA, TPUHUMUIT CyNEpPHO3ULMHU CUJI, NPUHLMI PABHOINPABUS HHEPLHUATBHBIX
CUCTEM OTCUYE€TA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BELIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEAHEH KHWHETHMYECKOW SHEPrUU TEIIOBOIO JBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIIepaTypoil, MEPBBIM 3aKOH TEPMOIMHAMUKH, 3aKOH
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COXpaHEHHUsSl DIEKTPUUECKOTO 3apsna, 3akoH Kymona, mpu >ToOM pas3inuarh
CIIOBECHYIO (OPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHE M YCIOBHS
(rpanu1bl, 06JACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIIMIBI JACHCTBUS MAaIIWH, MPUOOPOB W TEXHUYECKHUX

YCTPOMCTB; pa3iauyarh yCJIOBUA MX O€30MAaCHOT0 MCIOIb30BAaHUS B MOBCEAHEBHOM
KU3HU;
BBITIONHSATH SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (M3HUUECKUX SBJICHUN U MTPOLIECCOB C
MCIIOJIb30BAHUEM TIPSIMBIX, ¥ KOCBEHHBIX H3MEPEHUH, MpuU 3TOM (HOPMYIHPOBATH
npoOieMy/3aiady U TUNOTE3y y4eOHOTO JKCIEPUMEHTa, COOMparh yCTAHOBKY W3
MIPETIOKEHHOTO 000PYAOBaHMS, POBOUTE OTBIT U (POPMYIUPOBATH BHIBOJIHI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (PU3UUYECKUX BEIIUYUH, IIPU ITOM

BBIOMPATh ONMTUMAJBHBIN CIIOCOO M3MEPEHHUS U HCIOJIh30BaTh M3BECTHBIC METOIBI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;
MCCJIEJIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMYMHAMH C MCIOJIb30BaHHEM
NPSAMBIX HW3MEPEHHH, TIPH OSTOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (HHUKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHUAC TAOIHI] H
rpaduKoB, JIeNaTh BBIBOABI IO PE3YJIBTATaM HCCIICIOBAHMS;

coOnroniaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUH UCCIIEI0OBAaHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, y4eOHO-UCCIEA0BATEIbCKOM U MPOEKTHON JESTEIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U JaOOPaTOPHOro 000PYIOBAHUS;

pemark pacy€THbIC 3a7ayu C SIBHO 3aJlaHHON (DU3UYECKOM MOJENbI0, HCTOIb3YS
(dbu3nYecKre 3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHaJW3a YCJIOBHS 3aJlaud BHIOWPATh
(U3UYECKYI0 MOJICIb, BBIICTATh (PU3MUECKUE BETUYUHBI U (HOPMYJIIbI, HEOOXOANMbBIC
Uit €€ peIeHus, MPOBOAUTH PACUYEThl M OICHUBATh PEATHHOCTH IMOIYYECHHOTO
3HaYeHUS (YU3UIECKON BETNINHBI,

pemaTh KaueCTBEHHBIE 3aJa4dH: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[ENOYKY pPACCYKJICHUI C OMOpOi Ha M3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnyeckue SBICHUS, WCIOIB30BaTh MPH PEIICHWH Y4eOHBIX 3a/lad COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTHH IS TTOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAIINHA U
NpEJCTaBICHUsT y4eOHOW W HAy4YHO-TIONMYJSPHONH HHGOpMAIMU, MOJyYEeHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyt0 HH(POpPMAIIHUIO;
OPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, 0OBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKHU
1 TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (U3MKE B TIOBCEAHEBHOM >KW3HH IS
obOecrieyeHus: 0€30MACHOCTH TPU OOpaleHuu ¢ TpudOpaMu U TEXHHUYECCKUMU
YCTpOICTBaMH, Ui COXPAHEHHUS 3I0POBbS U COONIONCHHS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH CPENE;
paboTarh B TPYIIIE C BHIMOJIHEHUEM PA3TUYHBIX COLUATIBHBIX POJIEH, MIIaHUPOBAThH
paboTy TpyMNIbI, pAlMOHAIBLHO paCHpeAeNsiaTh OOS3aHHOCTH U TUIAHUPOBAThH
AESITeNFHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJIEKBaTHO OIIEHWBATh BKJIAJ KaXKIOTO
U3 yYaCTHUKOB T'PYTIIBI B PEIICHUE paCCMATPUBAEMOM MTPOOIIEMBI.
JCMOHCTPUPOBATh Ha TMpUMEpax pojdb M MecTo (GU3MKH B (GOPMUPOBAHHH
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKON JIESATEIBHOCTH JIONEH, IEJIOCTHOCTh M €IUHCTBO
(bu3NYeCcKOl KapTUHBI MHUPA;
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YYHUTHIBATh TPAHUIIBI MPUMEHECHHS W3YYCHHBIX (DU3UUCCKUX MOJENICH: TOYCUHBIN
ANEKTPUUYECKUN 3apsifl, Jyd CBETa, TOUCUHBIA HMCTOYHUK CBETA, si/€pHAs MOEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO siJipa NP pelieHruu (U3NIECKUX 3aj1ad;

pacro3HaBaTh (uznueckue sBIEHUS (MPOLECChI) M OOBICHATH WX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMHUKHA U KBAHTOBOW (DM3UKH: dJIEKTpUUECKas MPOBOJAUMOCTD,
TEIIOBOE, CBETOBOEC, XMMHUYECKOE, MAarHUTHOE JEHCTBUSA TOKa, B3aMMOJIEICTBHE
MarHuTOB, JJEKTPOMarHUTHAs WHIYKIHSA, JEeWCTBHE MArHUTHOTO IIOJS Ha
MIPOBOJIHUK C TOKOM U JBIDKYITUKCS 3apsifl, JIEKTPOMAarHUTHBIC KOJIEOAHMUS U BOJTHBI,
MPSAMOJIMHEHHOE pacnpocTpaHeHue CBeETa, OTpakeHue, MpeIoMIICHUE,
uHtepdepenusa, audpakus W [MOAIPU3AIUsS  CBETa, JHUCIEPCHS  CBETa,
dhotoanekrpuaeckuii ddpdext (Pporordhdekr), cBeTOBOE MaBICHHE, BOZHUKHOBCHHE
JUHEWYaTOro CHeKTpa aroMa BOAOPO/A, €CTECTBEHHAass W HCKYCCTBEHHAs

PaauOaKTUBHOCTE;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEIIECTBA (AJIIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE, DIIEKTPUYECKYIO IIPOBOJIUMOCTH Pa3IMYHBIX cpen)

AIIEKTPOMArHUTHbIE SIBJIEHUS (IIPOLIECChl), MCHOIb3Ys (PU3NYECKUE BEITUYMHBI:
AIIEKTPUYECKUHN 3apsill, CUJla TOKA, JJIEKTPUUYECKOE HaNpsHKEHUE, DJIEKTPUUYECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIIKYIIAas cuia, paboTa ToKa,
WHAYKIUS MarHuTHOTO Tofisi, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUs HIIEKTPUUECKOTO0 M MAarHUTHOTO TIIOJIEM, MEepuoI U YacToTa
KojeOaHui B KoilebaTreIbHOM KOHType, 3apsl U CHJia TOKa B Ipoliecce
FapMOHMYECKUX  AJIEKTPOMAarHUTHBIX  KojeOaHu#, (OKyCHOE pacCTOsHUE U
ONTHYECKAasl CHWJIa JIMH3bI, MPU OMHCAHWUU TMPABUIBHO TPAKTOBATh (DU3UYECKUIA
CMBICJ UCIIOJIb3YyEeMbIX BEIMYUH, UX 0003HAYCHHS U €AHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (PU3MYECKYI0 BEIWYMHY C JPYTHMH BEJIWYHMHAMH,
ONKCHIBATh M3YUYEHHBIE KBAHTOBBIC SIBJICHUS U IMPOLECCHI, UCIONb3Ys (PU3UUECKUE
BEJIMYMHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa,
SHEPrusd U UMMYJIbC (OTOHA, NEPHOA MOTypacnaga, IHEPrusi CBSI3U aTOMHBIX SIZIEP,
IpU ONHCAaHUU TPABUIBHO TPAKTOBAaTh (U3UUYECKUA CMBICT HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAUECHUS M EIAUHUIBI, YKa3blBaThb (DOPMYIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3WYECKYI0 BEIIMYMHY C JIPYTUMHU BEIUYMHAMH, BBIYUCISATH 3HAYCHHE
(¢u3MYecKod BEIMYMHBI; AHAIM3UPOBATH (U3MUECKUE TMPOIECChl U  SBICHUA,
UCTIONB3Yysl  (M3MYECKHME 3aKOHbBI M NOpUHIMNBL  3akoH Owma, 3aKOHBI
IIOCJIEIOBAaTEIBHOTO M MAapajuleIbHOIO  COEIMHEHHsS  IPOBOJHUKOB, 3aKOH
Jlxoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM WHIYKUWH, 3aKOH MPSIMOJIMHEWHOIO
pacupoCTpaHEHHs CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHeHHE OWHINTEeHHA 111 (GoTodPdeKTa, 3aKOH COXPAaHEHUS SHEPTuHu, 3aKOH
COXPAHEHMS] HMIIYJIbCA, 3aKOH COXPAaHEHHs JJIEKTPUYECKOrO 3apsja, 3aKoH
COXPAaHEHMsI MACCOBOIO 4YMCIa, MOCTyaaTsl bopa, 3akOH paguoakTUBHOIO pacmnaja,
IpU 3TOM pPa3iInyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe
BBIDAXKEHUE M YyCIIOBUA (TpaHUIBl, O00JIacTH) TMPUMEHHUMOCTH; OIPEACINATh
HaIpaBJICHHE BEKTOpa MHAYKIMU MArHUTHOTO TOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmrepa u cuibl JlopeHua; CTpouTh U ONMCHIBaTH HM300pa)kKeHHE, CO37aBaEMOE
IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M; BBIOIHATh SKCIEPUMEHTHI TI0 UCCIIEIOBAHUIO
(U3MYECKUX SBIICHUW M MPOIECCOB C HMCIOJIB30BAHMEM IMPSMBIX, U KOCBEHHBIX
U3MEpeHui: mpu 3ToM (HOPMYIUPOBaTh MPOOIEMy/3aauy M TUIOTE3y Y4eOHOTO
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AKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO 000PY10BaHUs, TPOBOAMTH
OTBIT ¥ (POPMYIIUPOBATH BBIBOJIBI; OCYIIECTBIISITh PSIMBIE U KOCBEHHBIE U3MEPECHHUS
(U3MYECKUX BEJIMYMH, MPU ATOM BBIOMpaTh ONTHUMAJIbHBIA CIIOCOO U3MEpPEHUs U
MCITOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHUI; UCCIIE0BATh
3aBUCUMOCTH (DPU3MUYECKUX BEJIMYUH C UCIOJIb30BAHMEM HIPSMBIX W3MEPEHUIL: MpH
9TOM  KOHCTPYUpPOBaTb YCTAaHOBKY, (DUKCHPOBAaTh pE3yjibTaThl IOJTYYEHHON
3aBHCUMOCTHU (PU3UYECKUX BEJIMYUH B BUE TAaOIUI] U rpaUKOB, 1€1aTh BBIBOBI IO
pe3ynbraTaM HUCCIIEAOBaHUSA; COOMIONaTh IMpaBWiia O€30MacHOro Tpyda IpH
IIPOBEJICHUN UCCIIEIOBAaHUI B pamKax y4eOHOTro IKCIEPUMEHTA,
y4eOHO-UCCIIEIOBATENbCKON H MPOEKTHON JEATEeIbHOCTH C HCHOJIb30BaHHEM
U3MEPUTEIBHBIX YCTPOMCTB M J1a0OpaTOPHOro O0OOpPYAOBaHUSA; pEeIIaTh PacuETHHIC
3aa4u C SBHO 3aJaHHON (PM3MUYECKOM MOJEIBIO, UCTIONB3Yys (PU3NYECKUE 3aKOHBI U
MPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJayd BbIOMpaTh (PU3NYECKYIO MOJEIb,
BBIJICNIATh (PU3NYECKUE BEJIMYMHBI U (OPMYJIbI, HEOOXOAMMBIE ISl €€ pelieHus,
MPOBOAUTH PACYETHI U OLICHUBATh PEATBHOCTH MOJIYYEHHOTO 3HaYeHHS (PU3NYECKOM
BEJIMUMHBI,  pelarb  KauyeCTBEHHbIE  3a/Jayd:  BBICTpauBaTb  JIOTUYECKH
HENPOTUBOPEUUBYIO IIEMIOYKY PpACCYKJIEHUH C OMOpPOM Ha HM3yUYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3MUECKHUE SIBIECHMS; MCIOJIb30BATh MPU PELICHUH Y4YEOHBIX
3aJad  COBPEMEHHble  HMH()OPMALMOHHBIE  TEXHOJOTMHM  JUIl  IIOHCKA,
CTPYKTYPUpPOBaHHs,  MHTEpIpeTallMM W [peACTaBiIeHus  y4eOHOMl  u
HAy4YHO-TIOMYJISIPHON MH(pOpMalMM, TMOJTYYEeHHOM W3 pPAa3IUYHBIX HCTOYHHKOB,
KPUTHUYECKH aHAJIM3UpOBATh IMOJydyaeMyl HH(OpMalnio; OOBSICHITh HMPUHLHUIIBI
JAeMCTBHSI MallluH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh yCIOBHUS UX
0€30I1acCHOT0 MCMOIb30BAHUS B MOBCEAHEBHON JKU3HH; IPUBOIUTH MPUMEPHI BKIAAa
POCCUICKHUX M 3apyOE€XHBIX YUYEHBIX-(DU3UKOB B PA3BUTHUE HAYKU, B OOBSICHEHUE
MIPOLIECCOB OKPYKAIOILIETO MUPA, B PA3BUTUE TEXHUKHU M TEXHOJIOTUIA; UCTIONb30BATh
TEOPETUYECKUE 3HAHMS NO (PU3MKE B MOBCEAHEBHOM >XU3HU Jisi OOeCredeHHs
0€30MacHOCTH MpU OOpAILEHUU C TPUOOPaAMU U TEXHUYECKUMU YCTPOMCTBAMM, IS
COXPAHEHHsSI 30pOBbS M COONIONEHUS HOPM DSKOJIOTMYECKOrO TIOBEICHUS B
OKpy:Karolle cpee; paborarh B IrpyIie ¢ BHIIOIHEHUEM PA3JIMYHBIX COLUATBHBIX
poJiell, IUIaHUPOBaTh PadOTy IPYMIIbI, PAMOHAIBHO PACHPENENIATh 00A3aHHOCTU U
IUITAaHUPOBAaTh NIE€ATEIbHOCTh B HECTAHAAPTHBIX CUTyalMsIX, aJ€KBAaTHO OLCHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB IPYMIbl B PELICHUE paccMaTpuBacMon POOIEMBI.
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3. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

3.1. O0bem yueOHOro npeamMera U BUAbl y4eOHOM padoThI

Bun yuyeO6Hoi padoThl

Oovem uacos

O0bém padoThHI 00YHAOIIUXCH B aKAJIEeMHUYECKUX Yacax 220
(BCero)
O0bém padoThl  00yYAKIIUXCHA BO B3aUMOACHCTBMH C 196
npemnojgaBaresjiemM (Bcero)
B TOM YHCJIC:
JICKIIUH, YPOKHU 78
MPAKTUYCCKUE 3aHSITHUS 40
J1a00PATOPHBIC 3aHSATHS 38
WNuanBuayanbHbIA OPOSKT 40
IIpome:kyrouHasi arrecranusi B hopme: 24

1 cemecTp — PK3aMeH

2 CCMCCTP — OK3aMCH
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3.2 TemaTH4yecKUii IVIAH U coflep:KaHue YueOHOro npeamera «Dusukay

TemaTuueckue 061 | OcHoBHEIE BHIBI
OJIOKH, TEMBI. OcHOBHOE cofepKaHNE q‘xo eI TeTbHOCTH
g | oOydaronuxcs
Bsenenue. 2
Paznen 1. Mexanuxka.
Tema 1.1. ConepkaHue yueOHOro Marepuania. M3y4eHUE HEPABHOMEPHOTO
Kunemarnka. JIBIDKCHUS C TICITHIO
1. Mexanunueckoe aBmxeHue. Cuctemsl oTcu€ra. PABHOMEPHOE NPSAMOIMHENHOE JBUKECHHUE. 2 OIpEEeICHUS MTHOBEHHOU
XapaKTepuCTUKN MEXaHUYECKOTO JIBMKCHHUS: TIEPEMEIICHHE, CKOPOCTh (CPEAHSst CKOPOCTh, CKOPOCTH; UCCIIEIOBAHHE
MTHOBEHHAsI CKOPOCTH). COOTHOIICHUS MEXIY
OTHOCHUTEILHOCTh MEXaHUICCKOTO JBIKCHHUS. My TSIMU, TPOUICHHBIMHU
TEJIOM 3a MOCJIeI0BATEIbHbIC
2. PaBHOyCKOpEHHOE IPSAMOJIIMHEHHOE ABIKEHHE. YCKopeHue. CBOOOHOE MaieHHe. YCKOpEHUe 2 | paBHBIE IIPOMEXKYTKH
CBOOOTHOTO TAJICHUS BPEMEHHU, TpH
PaBHOYCKOPEHHOM JIBHIKEHUU
C Ha4YaJIbHOM CKOPOCTHIO,
3.KpuBoauHeiHOE ABMKEHHE. [[BUKEHNE MAaTEpUAIBHON TOYKH MO OKPYKHOCTHU C MOCTOSHHOM 2 paBHOiT Hyr0; Penrenne
10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTUHENHAs: CKOpocTh. [lepuon u yactora oOpamieHus. pacu€THBIX 327134 C SIBHO
LlenTpoCTpEMUTEIBHOE YCKOPEHHE. 3a/1aHHOI (HU3nYecKoi
MOJICTIBIO C UCIIOJIh30BAaHUEM
[IpakTnueckoe 3ansaTue: Penienue 3a1a4 Ha pac4€T KUNHEMAaTHUECKUX BEJTUYHH 2 | ocHOBHEIX popmyr
PaBHOYCKOPEHHOTO JBUKECHHUS. knHemaruku. Ilocrpoenne n
Pemenune 3aa4 Ha pacuy€T yCKOpEHHUS. aHaJIm3 rpa(1)1/£1<013
3aBUCUMOCTEH
IpakTuueckoe 3ausThe: PeleHue 3a1a4 Ha PacyéTr LEHTPOCTPEMHUTEILHOTO YCKOPEHUS. 2 | KHHCMAaTHHCCKUX BEJIMYUH OT
BPEMEHH JJIsl pPABHOMEPHOTOH
IpakTuueckoe 3anaTue: Llenyu u 3aqaun u3ydeHus yuebHoro npeamera. [[poekTupoBaHue B 2 | paBHOyCKOPCHHOTO

npodeccruoHanbHOM AedaTebHOCTU. TBOpUEeCcKas U Hcciie0BaTeNbCKas AesITeIbHOCTh U
TBOPYECKUM MPOEKT. [IpOEKT KaKk OIMH U3 BUJOB CAMOCTOSATEIIBHON IESITENBHOCTH

IPSMOJIMHEHHOTO JIBH)KCHHS.
Pacno3naBanue puznueckux
SBJIICHUH B YYEOHBIX OIBITAX
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oOyuatromerocs. IIpoexTHble onepaiyy. JeMeHThI IPOEKTHON AesaTenbHOCTH. JlepeBo
MIPOEKTHBIX ONEPALHIA.

IIpakTnyeckoe 3ansaTHe: OCOOEHHOCTU U CTPYKTYpa MpoekTa. Buibl mpoekToB: pedepaTuBHBIM,
MIPAKTUYECKUI WU ONIBITHO-3KCIIEPUMEHTAJIBHBII.

TpeOGoBaHus K COEpIKaHUIO U HAPABJIEHHOCTH MPOEKTA. 3HAKOMCTBO C OCOOEHHOCTIMHU
opraHu3anuy paboThl HaJ MIPOEKTOM.

Tuns! 1 BUAB! IpoekToB. [limanupoBanue npoekra. Dramsl npoekra. DopMel IPOITYKTOB

IIpakTnyeckoe 3ausTHe: 3HakOMCTBO ¢ [lonokeHneM 00 MHAUBHTYaIbLHOM MIPOEKTE,
KPUTEPHUSIMH OIEHKH MPOEKTa, BHIOOp HaImpaBiIeHHUs IpoeKTHupoBaHus. Beioop Tembl. TpeboBanwms
K BbIOOpY U popMynupoBKe TeMbl. OnpenienieHne CTeNeHn 3HAYMMOCTH TEMBI ITPOEKTa.
OnpeneneHue ey 1 3aaad.

IIpakTuyeckoe 3ausaTHe TUMUIHBIE CIIOCOOHI ONpeneIcHus eau. DPPEKTUBHOCTH
nenenonaranus. [Torstue «'umnoresa». [Iponecc mocrpoenus runore3sl. DopmynupoBanue
TUMOTE3bI. J[0Ka3aTebCTBO U OMPOBEPIKEHUE TUTIOTE3bl AKTYaTbHOCTh U TTPAKTHYECKAS
3HAYMMOCTb UCCIICIOBAHUS

Jlabopatopnas pabota: «OnpeneneHue yCKOPEHUs Tea Mpyu paBHOYCKOPEHHOM JBUKEHUNY

JlabGopatopnas paborta: «3ydyeHne NBIKEHHSI TeJa IO OKPY>KHOCTH

Tema 1.2.
Jnnamuka.

Coneprkanue y4eOHOro MaTepuara.

1. ITpunnun otHocutenbHoCcTH ["anuies. [lepBeiii 3akoH HetotoHa. MIHepImanbHble CUCTEMBI OTCU{

Macca tena. Cuna. Bropoii 3akon Herotona. Tpernii 3akoH HproToHa.

2.Bec. HeBecoMocTs . 3akoH BceMupHoro TsroreHus. Cuna tsxecty. [lepBas kocMuyeckas
CKOpPOCTh

3. Cuna ynpyroctu. Buabl Tperus (okosi, cKoibxeHus1, kaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus CKOJIbKEHUs U cuiia TpeHus nokos. Koagpunuent tpenus. Cua
CONPOTHUBIICHUS NIPU JABM)KEHUU TeJIa B )KMJIKOCTH MJIM rasa

3. [loctynarenbHOE 1 BpaniaTeIbHOE JBMKEHNE A0COTIOTHO TBEPIOTO Tema. MOMEHT CHITBI
OTHOCHUTEIBHO OoCcH BpanieHus. I1medo criibl. YCIoBUs paBHOBECHS TBEPAOTO TEIA.

U OKPY>KatolLeH HKU3HH:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
NPSMOJTMHEWHOE JIBMKEHHE,
CcBOOOMHOE MaJCcHUE TEIl,
JIBY)KEHHE IO OKPY>KHOCTH.
Onucanne MEXaHU4eCKOro
JIBVDKEHUS C
UCIIO0JIb30BaHUEM
($u3NYECKUX BEJIUYHUH:
KOOpAMHATA, IyTh,
nepeMeIeHne, CKOpoCTh,
YCKOpEHHE.

CpaBHeHHE Macc
B3aMMO/ICHCTBYIOIIUX TEIl.
H3ydenue 3aBuCUMOCTH
CHUJIBI YIIPYTOCTH OT
nedopmaruu; cpaBHEHUE CUTT
TPEHHUS IOKOSA, KaUeHUs U
ckoJbxkeHust. OObsICHEHNE
HeBecomocTu. [IpoBenenue
HKCIIEPUMEHTA:
UCCJIEJIOBAaHNE 3aBUCUMOCTHU
CHUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYXUHE U
pe3nHOBOM 00pasIie, OT UX
nedopMaruu; n3yuyeHue
JBI>KEHUS OpycKa 1o
HAKJIOHHOM MIOCKOCTH;
HCCJIEIOBAHNUE YCIIOBUI
paBHOBeCHS TBEPJOTO Tea,
MMEIOIIIETO OCh BPAILCHHUS.
OObsicHeHUE 0CcOOEHHOCTEN
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[IpakTrueckoe 3ansTre: Pemenue 3a1ad Ha pacyeT CUIL.

[IpakTnyeckoe 3ansatue: Pemenne 3aaa4 Ha 3akoHbl HbroTOHA

IIpakTHyeckoe 3aHATHE

[TnanupoBaHue 3TamoB BBIMOMHEHUST MpoekTta. CrmocoObl cOopa W aHanmu3a WHQPOPMAIIHH.
N3yueHnne WCTOYHUKOB HeoOxomumon wuHpopManuu. V3ydeHune muTeparypel IO TeMaMm.
CocraBieHre HHINBUAYATBHOTO pabodero miaHa, 0T0op (akTHIeCKoro Marepuaia.

IIpakTH4YecKoe 3aHATHE

Bunel nutepaTypHbIX HCTOYHMKOB HH(popMmanuu: ydeOHas nureparypa (ydeOHUK, ydeOHOe
nocobue), CrpaBoOYHO-UH(POPMALMOHHAS JIUTEpaTypa (IHUUKIONEAUS, SHUUKIONEINYEeCKHMA
CIIOBaph, CIPABOYHUK, TEPMHUHOJIOTHUYECKUI CIIOBAph, TOJIKOBBI CIOBAaph), HAyYHAs JIUTEPATypa
(MoHorpadus, COOPHUK HAyYHBIX TPYAOB, TE3UCHI JJOKJIA10B, HAYYHbIE XKYPHAJIbI, IUCCEPTALIMHN).

IIpakTHYeckoe 3aHsATHE
[IpaBuia u ocobeHHOCTH MHGOPMAITMOHHOTO MToucKa B MIHTepHeTe. Bubl uteHus. Buabt
buxcuposanusa nHbopMamu. Buasl 0000meHns nadopMauu

IIpakTH4YecKkoe 3aHATHE

HNudopmarimonnsie pecypchl (MHTEPHET - TEXHOJIOTHH ).

CO6op u yrouHenue nH(popMaiu (OCHOBHbIE HHCTPYMEHTBI: HHTEPBBIO, ONPOCHI, HAOIIONECHUS,
SKCIEPUMEHTHI U T.II.); 00CYKIEHIE METOIUYECKUX aClIEeKTOB M OpraHu3anus padboTsl. MeTozbl
WCCIIEIOBAaHMSA: METO/IbI SMITUPUYECKOTO HCCIIeIOBAHNUS, METOABI TEOPETHUECKOTO HCCIEIOBAHUS
OcHoOBHasl YaCTh HCCIIEIOBAaHUS: COCTABIIEHUE UHIMBUIyallbHOTO pabouero riaHa, MoucK
VICTOYHHUKOB U JINTEPATYPBI, 0TOOP (haKTUIECKOTO MaTepHala.

JlaboparopHas pabora: «OmnpeneneHue >KkeCTKOCTH MPYKUHBD)

Ha6opaTopHa;1 pa60Ta: ((I/I?»y‘ICHI/IC paBHOBECHS TCJ I1OJ JEUCTBUEM HECKOIBKHX CHID)

JlaboparopHas pabora: «OnpeneneHue kKodphUIueHTa TPEHUS CKOIbKEHUS

JlabopartopHas pabora: «/3yueHne IBUKEHHE Tela M0 OKPYKHOCTH TOJT ACUCTBUEM CHITBI TSKECTH

YIIPYTOCTH.

PaBHOMEPHOIO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JIBUYKEHUSI,
CBOOOIHOrO IMaJgeHus Te,
JBU)KEHUS 110 OKPYKHOCTH
Ha O0CHOBE 3akoHOB HrI0TOHA,
3aKOHA BCEMUPHOTO
tarorenus. OObsICHEHNE
OCHOBHBIX ITPUHIUIIOB
JIEMCTBUS HOIIIMITHUKOB U HX
MPaKTUYECKOTO MPUMEHEHHS.
OOBsICHEHHE JIBUKCHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Pemenne pacu€rHbIX 3a1a4 ¢
SIBHO 3aJaHHOM (pr3HUeCKOi
MOJIENBIO C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (popmyn
nuHaMukd. Pacno3HaBanue
(U3UYECKUX SBJICHUN B
y4eOHBIX OIBITaX U
OKPYKAIOILEH KU3HU:
MHEpLUs, B3aUMOJCHCTBHE
Ten. AHanu3 GU3NIECKUX
MIPOLIECCOB U SIBJICHUI C
HCIOJIb30BaHUEM 3aKOHOB U
MPUHLIMIIOB: 3aKOH
BCEMUPHOTO TsaroTenus, I, 11
u III 3axkousr HeroToHA,
MIPUHIIMI CYTIEPIO3UIIUH CHII,
MIPUHLIMI PAaBHOIIPABHOCTHU
MHEPILHATbHBIX CUCTEM
oTcuéra
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Tema 1.3.
3aKOHBI
COXpaHEHHUSI.

Conepkanre yueOHOro MaTepuana.

1.IMmynbC. 3aKOH COXpaHEHUs UMITYJIbCa.

2.Pabora. DHeprus. MOoIHOCTh. 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTHH.

HpaKTI/I‘-ICCKOC 3aHATHE: PellieHne 3a1a4 Ha 3aKOH COXpaHCHUA UMITYJIbCA.

HpaKTI/I‘leCKOC 3aHsATHE: Pemenue 3a1ad Ha 3aKOH COXpaHCHUS SHCPTIHUU.

JlaGoparopHast pabota: «3ydyeHue ynpyroro yaapa AByX TeiD»

[IpoBeneHne dKCIieprMeHTa:
u3y4deHue abCoOTHO
HEYINpyTOoro yaapa ¢
MIOMOIIIBIO JIByX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB;
UCCIIEIOBaHNE CBSI3U pabOThHI
CHUJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPIUH TeNa
Ha MpUMepe pacTsHKEHUs
pe3nHOBOrO KryTa. OLeHkKa
a0COJTIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPENIHOCTEN U3MEPEHUN
(U3UUECKUX BETUYHH.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 33/IaHHON (hU3NUECKOM
MOJIETIBIO C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB 1 (hopmy
JTUHAMHUKHU U 3aKOHOB
coxpaHeHus. Pemenne
KaueCTBEHHBIX 3a]1a4 C
OIIOPO¥i HA U3YUYEHHBIE B
pazaene «MexaHuKka
3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SBICHUS.
Onucanue MeEXaHUYECKOTO
JIBUKEHHUS C
MCIIOJIb30BaHUEM
(GU3UYECKUX BEJTUYHH:
UMITYJIbC T€Ja, KHHETUYECKas
SHEPrusl NOTEHIUAIbHAS
JHEPrusl, MEXaHU4eCcKast
pabota, MexaHu4eCcKas
MOIIIHOCTh. AHAJIN3
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(GU3UYECKHUX MPOLIECCOB U
SBJICHUN C UCIIOJIb30BAaHNEM
3aKOHA COXpaHEHUS
MEXaHUYECKOU SHEPTHH,
3aKOHA COXpaHEHUS
umnynbca. OObsCHEHNE
OCHOBHBIX ITPUHIIUIIOB
JENCTBUS U MPAKTUUECKOTO
IIPUMEHEHNS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK:
BOZOMET, KONEP, NPy KUHHBIA
nucronet. OObsiCHeHHE
JBUKECHUS PAKET C OMOPOU Ha
U3y4YeHHbIE (PU3UYECKUEe
BEJIMYUHBI U 3aKOHBI
MEXaHUKH.

HpaKTH‘leCKOC 3aHATHE
C60p, CUCTCMAaTHU3alua U aHAJIN3 IMOJTYYCHHBIX PC3YyJIbTATOB. cI)Olf)MyJ'II/IpOBKa BBIBOJOB

CrpykrypupoBanue rmpoekra. IlpaBuna cocraBieHuss KOHCIEKTOB. Mertonbl paboThl ¢
TEKCTOBBIMU MCTOYHMKAMHU MH(POPMAIIIH.

IIpakTHyeckoe 3aHATHE
[Tonsenenue utoros. [IpaBuna opopmiieHrE Pe3yIbTATOB.

TpeboBaHus K 3alUTe MPOEKTA, IPE3EHTALUs IPOeKTa. Pe3ynbTaThl ONBITHO-IKCIIEPUMEHTATbHON
CXEMBI, YePTEIKHU, AUATPAMMBI, PUCYHKH, aHAJIN3, BBIBOJIbI, 3aKITIOUCHUE.

IpakTuueckoe 3ausitue OTyeT O XOJe BBINOJHEHHUs Mpoekra. OdopmieHHEe MOICHUTEIBHON
3anmucku K mpoekty. CTpyKTypa MOosSCHUTENbHOU 3anmucku. TpeboBanus k opopmiienuto. 'OCTs
1o oopmiieHHIO paboT: BEIOOP hopmara Oymaru, ohopMIICHHE TTOJICH, 3HAKOB.

IpakTnyeckoe 3anaTe OcOOEHHOCTH 0(HOPMIICHHS TEKCTA UCCIIEIOBATEIHCKON paOOThI (CTHIIN
TEKCTOB). JIEKCHYEeCKUE Cpe/icTBa, MPUMEHSEMbIE B TEKCTaX HAyYHOTO Xapakrepa. JlomycTumbie
COKpAIIIEHUS CJIOB B TEKCTaX.

Tema 1. 4.

ConepxaHue y4eOHOro Marepuana.
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Mexanunyeckue
KOJIEOAHUSA U
BOJIHEL.

1. Mexanudeckue koyie0aHus. AMIUTUTYA, IEPUOJI, YacToTa, ¢asza konedbanuii. CBOOOIHBIC U
BBIHYKJICHHBIE KosieOaHus. Pe3onanc.

2.Mexannueckue BosiHbl. CBONMCTBAa MEXaHUYECKUX BOJIH. 3BYK. 3BYKOBbBIE BOJIHBI.
PacnipocTpaHeHue 3Byka, CKOPOCTb 3BYKa...

IpakTuyeckoe 3austue [IpaBuina ohopmMICHNS TUTYIBLHOTO JIUCTA, COMEPKAHUS TPOCKTA.
Odopmrnenne 6ubamorpaduueckoro crucka. [IpaBuna odpopmieHus Tabnuil, rpadukos,

JuarpaMm, CXEM

Ha60paT0pHa;1 pa60Ta: «H3roroBneHne MasTHUKA U OMPCACIICHUC TICpHUOoa €To KOJICOaHUID»

JlaGoparopHast pabota: «3ydueHue IBUKEHUS Teja [0 OKPYKHOCTHU O JMCTBUEM CUIT TSHKECTH
U YIIPYTOCTI»

JlaboparopHas pabora: «lccnenoBanue 3aBUCUMOCTH MEPUOA U YACTOThI CBOOOTHBIX
KoJIeOaHMI HUTSHOTO MasiTHUKA OT €T0 JUTUHBD)

HccenenoBanne mapaMeTpoB
Kos1e0aTeIbHOM CUCTEMBI —
nepuosia, 4acToThl,
aMILTUTYIBI U (pa3bl
Kojie0aHui (MpYy>KUHHBIN
W/WIIN MaTeMaTHYeCKUn
MasTHUK). HaOmronenue
3aTyXaoLMX KoleOaHui.
Hccnenosanme cBONUCTB
BBIHY’KJICHHBIX KOJICOaHUH.
Habnronenue pesonanca.
[IpoBenenue 3xcriepumMenTa:
HCCJIEJIOBAHNUE 3aBUCUMOCTHU
nepuoja MajbIxX KoneOaHun
rpy3a Ha HUTU OT JJIMHBI
HUTH U Macchl rpy3a; Onenka
a0COJIIOTHBIX U
OTHOCHUTEJIbHBIX
IIOTPEUIHOCTEN U3MEPEHUN
(U3NUECKUX BETUYMH.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 3a/1aHHON (hU3UUECKOM
MO/JIEJIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U

(b opMyI1, OTMCHIBAOIIINX
MexaHndeckue .Onucanue
MEXaHUYECKUX U C
MCIIOJIb30BaHUEM
(GuU3NYECKUX BEIUYHUH:
IIEPUOJI ¥ YacTOTa
KOJIeOaHUH, aMIUINTY/AA U
¢a3za xonebanuii, 3apsaa u
CHUJIa TOKAa B TApMOHUYECKUX
kosnebanusx. Penenue
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KaueCTBEHHBIX 33]1a4 C
OIOpOI HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTMCHIBAIOLIHNE
MEXaHMYECKUE KOJIeOaHusl.

Pazgea 2. MoviekyJasipHasi (U3UKa 1 TEPMOJAMHAMHKA.
Tema 2. 1. ConepxaHnye y4eOHOro Marepuana. [IpoBeaenue »sKcrepuMeHTa:
OcHOBEI 1. OcHOBHBIE MOJIOKEHUS MOJIEKYIIIPHO-KUHETUYECKOM TEOPHH, UX OIBITHbIE 00OCHOBaHMUS. OnpeaCICHUE MACChI BO3AyXa
MOJICKYJISIPHO-KH | Macchl M pa3Mmepbl MoJieKyll. KonnyecTBo BenecTsa. TemoBoe ABUKECHUE. 2 |B KJIacCHOM KOMHATe Ha
HETHIECKON 2. Mogenp uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KNHETHYECKON TEOPUH 2 | ocHoBe m3Mepennit 00bEMa
TEOpUU MIEaILHOTO Fasa KOMHATBHI, JaBJICHUS u
4. VYpaBuenue MenneneeBa- Knaneiipona. ['a30Bbie 3aKOHBI. 2 TCMIICPATyphbl BOSAyXa B HCH,
UCCJIEJIOBAHNE 3aBUCHUMOCTHU
= Mex napaMeTpamMu
[IpakTnueckoe 3ansaTHE: Pemienue 3a1a4 Ha OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH. 2 y P p
COCTOSIHUSL ~ Pa3pe’KEHHOTO
= rasa. Ouenka aOCOJIIOTHBIX U
Jlaboparopnas pabota: «HabmogeHus: MOJIEKYJIIPHOTO B3aUMOJICHCTBUS TEI 2
OTHOCHTEJIBHBIX
MOTPEIIHOCTEH  M3MEPEHUI
Jlabopatopnas pabota: « OnpenerneHrue CKOPOCTH TEIUIOBOTO ABUKEHUS Ta30B) 2
du3nueckux BEJIMYHH.
OO0bscHeHue OCHOBHBIX
NPUHIIUAIIOB IeucTBUH

TepMoMeTpa M OapoMmerpa u
ycloBui ux  0Oe30macHoOro
UCIIOJIb30BaHUS B
ITOBCEIHEBHOM JKU3HU.
Pacno3naBanue Qu3anyeckux
SIBIIGHUN B y4EOHBIX OIBITaX
U OKpPYXKalIIeW  KU3HHU:

T dysus, OpOyHOBCKOE
JIBHKCHHUE. Ommcanue
TETIIIOBBIX SIBJICHUH c
UCIIOIb30BaHHEM

hu3myecKux BEJINYMH:
JIaBJICHUE Ta3a, TeMIepaTypa,
cpenHsis KWHETUYeCKast
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JHEprus Xa0THUYECKOro
JIBYDKCHUS MOJIEKYII,
CpeaHeKBagpaTu4Has

CKOPOCTBMOJIEKYN.  AHaIu3
bu3nYeCKUx TPOIECCOB U
SIBIICHUM C HCIIOJIH30BaHUEM
MKT, ra30BBIX 3aKOHOB,

CBA3U cpenHeu
KHUHETUYECKOU SHEPruu
TEIJIOBOTO JIBUKECHUS
MOJEKyl ¢  abCOMIOTHOMN
TEMIIEpaTypoi. Pemenne
pacuéTHBIX 3aJad C SBHO
3aJJaHHOU buznIecKo

MOJICTIbIO C HCIIOJb30BaHUEM
OCHOBHEIX monoxenuii MKT,
3aKOHOB u bopmyn
MOJIEKYJISIPHOM bu3uKH.
PaGora B rpymmax mpu
MJIAHUPOBAHUH, TPOBEACHUH
u HUHTEpIpeTanuu
pe3yabTaToOB OTIBITOB u
aHaJIU3¢  JOMNOJIHUTEIBbHBIX
MCTOYHUKOB MH(OpPMAIIUU TIO
TeMe
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Coeprkanue yueOHOro MaTepuaa.

2.2 OCHOBEI
TEPMOJIMHAMUKH

Buytpennsist sneprus. KonnyectBo temnoTs! 1 padora. Pabora raza. 3akoHbl TEpMOANHAMUKI

IIpakTH4YecKoe 3aHATHE

[Tpesenrarus nmpoekra. OcodbeHHOCTH paboTh B mporpamMmme PowerPoint. @opMbl mpe3eHTamid.

TpeOoBaHus K coaepkaHuio ciaiigos. TpeboBaHus K 0pOPMICHHUIO IPE3CHTALIMIA.

IIpakTH4yeckoe 3aHATHE

Bpewms 3amuTel. PenaktupoBaHue T€3UCOB U JEMOHCTPALMOHHBIX MarepuanoB. Kpurepun
OLIEHKHU MPOEKTHOM nesrenbHocTH. [IyOnnyHas 3amura npoekra. Kak 3HaMeHUTBIE 110U
TOTOBUJIMCH K BBICTYIICHUSIM.

[IpakTnueckoe 3anarue: Pemenne 3ama4 no reme: « IIpuMeHeHue rnepBoro 3akoHa
TEPMOJAMHAMUKHU K U30IMPOILECCAM.)»

HpOBCI[CHI/IC OKCIICPpUMCHTA:

U3MepeHue YAEIbHOU
TEIJIOEMKOCTH BEILECTBA.
Onenka  aOCONMIOTHBIX U
OTHOCHUTEJIBHBIX

IIOTPEHIHOCTEN  M3MEPEHUI
du3nuecKux BEJIMYHH..
OO0bscHeHue MIPUHIIUIIOB
JEUCTBUSA 51 YCIIOBUM

0€30I1aCcHOTO UCIOJIb30BaAHUSA
B NOBCEOHEBHON  KW3HU

JBHATATEIISI BHYTPEHHETO
CropaHus, OBITOBOTO
XOJIOIMILHHUKA,

KoHAUuLMOHepa.  OnucaHue
CBOWCTB TE€l W TEMJIOBBIX
SIBIEHUA C HCHOJIL30BAHUEM

duznyeckux BEJINYUH:
JIaBJICHUE Ta3a, TEMIIeparypa,
KOJIMYECTBO TEIUIOTHI,

BHYTPEHHSIS dHeprus, pabora
raza. Pemenue pacy€THbIX
3371ad € SIBHO 3a/IaHHOU
busnueckoi  MOIEIBI0  C
UCTIOJIb30BaHUEM OCHOBHBIX
3aKOHOB u bopmyn
MOJIEKYJSIpHON  (PU3UKH |
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Tema 2. 3.
B3aumnbie
MPEBPALLICHUS
JKUAKOCTEN U
ra3zoB. TBEpabie
Tena.

Coneprkanue yueOHOro MaTepuara.

[TapooGpazoBanue u koHaeHcamus. Mcnapenue u kunenue. Teépaoe teno. Kpucrammueckue u
amopHBbIe Tena.

TEPMOJMHAMUKH.  Pemienue
KaueCTBEHHBIX  3aJady  C
OMOpOM Ha MW3Y4YCHHBIE B
pasnene «MonexynspHas
¢u3uKa U TepMOAMHAMHKA»
3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnueckue SBJICHUS.
Pabora B rpynmax mnpu
aHalu3e  JIOTIOJHUTEIbHBIX
UCTOYH

[IpoBenenue sKcrnepuMeHTa:
U3MEPEHHE  OTHOCUTEIIBHOMN
BJIQXKHOCTH Bo3ayxa. OneHka

a0CONIOTHBIX u
OTHOCHTEJIbHBIX

MOTPEIIHOCTEH  M3MEpEHUi
du3naeckux BEJIMYHH.
Nzyuenue CBOICTB
HACBIIIEHHBIX napos,
croco0oB H3MEpEeHUs
BJIQKHOCTH Habmronenue

KHIICHUSI TIPU TTOHWKCHHOM
JABJICHUW, HArpeBaHUs U
IJIaBJICHUS
KPUCTAJTUYECKOTO
BEIECTBA. OO0OnsgcHEHnE
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OPUHILIUIIOB ~ JIEUCTBUSA U

YCIIOBHI 06e30macHoOro
MCII0JIb30BaHUs B
MTOBCETHEBHOM JKU3HU
TUTPOMETpPa, TCUXPOMETPA,
KaJIOpUMETpA. N3yuyenune
TEXHOJIOTUM MOJTyYEHUS

COBPEMEHHBIX MaTepHUajoB, B
TOM YHCII€ HAaHOMAaTepuasoB.
Pemienue pacu€rHbIx 3amad c
SBHO 3a/laHHOM (U3MYECKOM
MOJICIBIO C HCIIOJIb30BaHHEM
ypaBHEHUs TEIIOBOTO
OajaHca. Pemenne
KadyeCTBEHHBIX 3a11a4 c
OIOpOM  HAa  H3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU H
¢usudeckne  SIBICHUS 10
TEME

Pasnea 3. DJIeKTPOAMHAMHUKA.

Tema 3. 1. Coneprxanue yueOHOTO MarepHaia. IIpoBenenue 3KCIIEpUMEHTA:
DNeKTpOCTaTHKA. U3MEpPEHHE DIEKTPOEMKOCTH
1. DOnexrpuyeckuii 3apsj. 3aKOH COXpaHEHUS 3IEKTPUUECKOro 3apsaa. 3akoH Kynona. KOHJIEHCaTopa. Orerka
a0COIOTHBIX u

2. DOmnexrpuueckoe none. Hanpsx€HHOCTh noss. Dnekrpudeckas émkoctb. KonaeHcarop OTHOCHUTEJIbHBIX
CoeuHenNs KOHEHCATOPOB HNOTPEIIHOCTEN  M3MEPEHUNU
du3nuecKux BEJIMYHH.
[IpakTrueckoe 3anatue: Pemenne 3a1a4 Ha pacy€Tr dJIEKTPOCTATUYECKUX BEJIUYUH U 3aKOH Usy4enue HPUHIINIIOB
Kynona. JeNCTBUS ANIEKTPOCKOIIA,

JNIEKTPOMETPA,

[IpakTnueckoe 3ansaTue: Pemenne 3aga4 Ha pacy€T dIEKTPUYECKOU EMKOCTH KOHACHCATOPA. HﬁyquHe
MIPUHITUTIOB JEeHCTBHSIN
yCIIOBUH 0€301acHOTO
NPUMEHEHHUs B TPAKTHUYECKOM
YKU3HH, KOIMPOBAJIBHOTO
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anmapara, CTPYHHOTO

IIPUHTEPA. Paccmorpenue
bu3nuecKux OCHOBAaHUM
AIEKTPOCTATUYECKOM 3AIMUTHI
u 3a3eMIICHUS

aeKTponpubopoB. Perenune
pacu€THBIX 3a7ady C SIBHO
3aJJaHHOU buznIecKo
MOJEIBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (hopMyI
ANIEKTPOCTATUKH.  PemieHue
KAQ4YCCTBCHHBIX 3a1a4 C
omopou HA  HM3Y4YCHHbIC
3aKOHBI, 3aKOHOMEpPHOCTH U
buznveckue SIBJICHUSA
AIIEKTPOCTATUKH.

Pacno3naBanue Qusnyeckux
ABJIEHUI B Y4YEOHBIX OIbITaxX
U OKpYXamIled  KHU3HU:
AIIEKTPU3AIUS Tell,
B3aUMOJICHCTBUE 3apsloB H
OOBSICHECHHE HMX Ha OCHOBE

3aKOHOB u bopmyn
aNeKTpocTatuku. OnucaHue
U3yUYEHHBIX CBOICTB

BCIICCTBA M OJICKTPUUYCCKUX
SIBJICHUM C MCIIOJIb30BaHUEM

du3naeckux BEJINYMH:
ANEKTPUIECKUIN 3apsi,
HANPSHKEHHOCTh
AIEKTPUYECKOTO MO
OTEHLHuAaN, pasHoOCTh
MOTEHIUAJIOB,
AIIEKTPOEMKOCTb. Ananuz

d)I/ISI/I‘IeCKI/IX IIPOLCCCOB U
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ABJIEHUI C HCIOJIb30BAHUEM
(GU3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHUsl JJIEKTPUUYECKOTO

3apsga, 3akoHa  KynoHa.
PaGora B rpymmax mpu
aHaJIn3¢ JOITIOJTHUTCIBbHBIX

UCTOYHUKOB HH(OPMAIUN |
[IOJATOTOBKE COOOLIEHHUH O

IIPOSIBIICHUN 3aKOHOB
JNIEKTPOCTATUKHI B
OKpY)KaloIllel  JKU3HH WU

INPUMCHCHUU X B TCXHHUKC

Tema 3.2.
3aKOHbI
IMOCTOSIHHOTO
TOKA.

Coneprkanre y4eOHOro MaTepuana.

1. INocTosiHHBIN AnekTpuueckuil Tok. Cuia Toka, HalpsbKEHUE, SIEKTPUYECKOE COMPOTHUBIICHUE.

3axkoH OMa [j1d y4acTKa [ENH.

2. IlocnenoBarenbHOE W TTApaJUICIbHOE COCTMHEHHUE MPOBOTHUKOB.
OJ1C ucrounuka Toka. 3akod OMa 11 ITOJIHOM IICIIH.

3. TemsoBoe aeiicTBHE 3IEKTPUIECKOro ToKa. 3akoH J[xoyns-Jlenna. Pabora n MomHoCTh
TOKa

JlaboparopHas pabota «}/3ydueHne mapauieIbHOr0 COSIMHEHUS POBOTHUKOB)

JlaGoparopnas pabota «3ydeHune mociie10BaTeIbHOr0 COSTMHEHHUS TPOBOTHUKOB)

JlaGoparopnas padota « M3mepenune IJIC 1 BHYTPEHHETO CONPOTUBICHUS UCTOYHHUKA TOKA

JlaGopatopHas pabota « M3mMepeHne MOIHOCTH U PAOOTHI AIEKTPHUIESCKOTO TOKAY)

Jlabopatopnas pabota «OnpeneneHue yneabHOro CONPOTUBICHHUS MaTeprala u3 KOTOpOoro
W3rOTOBJICH MPOBOTHHK.

NN | \OR [ \OF | O] | &}

[IpakTyeckoe 3ansaTue: Pemenne 3ama4 Ha 3akoHBI OMa.

[\

[IpakTnueckoe 3anarue: Pemenne 3anaq Ha 3akoH [[xoyns - Jlenua.

Tema 3. 3.

ConepkaHye y4eOHOro Marepuana.

[IpoBenenune sKcnepuMeHTa:
U3y4eHUe CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB;
u3mepenne OJIC wucrouHuka
TOKA © €ro BHYTPEHHETO

CONPOTUBJICHUS;
HAOJIIOIEHUE  DJICKTPOJIU3A.
Onenka  aOCONMIOTHBIX |
OTHOCHUTEJIbHBIX

MOIPEIIHOCTEN  U3MEPEHUNU
buznyeckux BEJINYMH.
OO0mbsicHeHne MPUHIIUIIOB
JEUCTBHUSA u YCIIOBHM
06e30macHOr0  MPUMEHEHHS
ammepMerpa,  BOJIBTMETpA,

peocrara, UCTOYHHUKOB TOKa,
OJICKTPOHArpeBaTCIbHBIX u
IEKTPOOCBETUTEIBHBIX

npuOopoB, TEpMOMETpA
COINPOTHUBIIEHUS, BAKYyMHOI'O
JMo1a,  TePMHUCTOPOB U

26




Onekrpuueckuit | 1. INomympoBoguuku. CoOCTBEHHAs U MPUMECHAs TPOBOAMMOCTD MOIYTTPOBOJHUKOB. 2 | horope3ucropos,

TOK B pa3HbIX p-n- nepexof. [lonynpoBoIHUKOBBIN AMOA. DIEKTPUUECKUNA TOK B METaJLIaX. IIOJIYITPOBOAHUKOBBIX
cpenax. JIMOJIOB, rajJbBaHUKH.
2.O1eKTPUYECKUM TOK B KUJKOCTSIX. 2 Pemienue pacu€rHbIx 3amad c
DJIEKTPUYECKUM TOK B razax. JIEKTPUUYECKHI TOK B BAKYYME. SBHO 3aJaHHOM (hM3HYECKOM
[IpakTnueckoe 3ansaTue: Pemenne 3aga4d no teme «IEKTPOIHU3» 2 MOJZICJIPIO € HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB H (popmyn
TEMBI «ITocTostHHBIN
JNEKTPUUECKUI TOK».

Pacno3naBanme Quznueckux
SBIICHUI B Y4YEOHBIX OIBITaxX
U OKpPYKalIlew  KU3HHU:
3NEKTpUYECKas

IIPOBOAUMOCTb,  TEILIOBOE,
CBETOBOE, XUMHUYECKOE,
MAarHuTHOE JEUCTBUS TOKA.
Ananus 3IEKTPUUECKUX
SABJIEHUA M IMPOLECCOB B
LEMAX IOCTOSIHHOTO TOKa C
UCIIOJIb30BAHUEM  3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH

MIOCJICJ0OBATCIbHOI'O n
nmapajujicjibHOro COCAMHCHUA
IMPOBOJHHKOB, 3aKOH

Jxoyns-Jlenna.  Onucanue
M3Y4YCHHBIX CBOMCTB BEIIECTB
U DJIEKTPUUECKUX SIBJICHUN C
HCIOJIb30BaHUEM
bu3HIeCKUX BEJINYHH:
ANEKTPUYECKUN 3apsl, cuia
TOKa, AIEKTPUUECKOE
HaMPsHKEHUPA3HOCTh
norernuanos, JJIC, pabora
TOKa, MOIIHOCTE TOKa.
Hcronp3oBaHue
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UH(GOPMAITMOHHBIX
TEXHOJIIOTUM  JUIT  TIOMCKA,
CTPYKTYPHUPOBaHUS,
WHTEpIpETAIII u
npeacTaBieHus UHpopManuu
MpPU TOATOTOBKE COOOIIECHUIA
0 TNPUMEHEHUH  3aKOHOB
MMOCTOSSHHOTO TOKa B TEXHHKE
M TEXHOJIOT U

Tema 3. 4.
MaruutHoe
oJIe.

Conepxanue y4eOHOro Marepuasia.

1. BzaumopeiicTBre TOKOB. MarauTHoe nose. MHAyKIKs MarHuTHOTO 1MoJjisl. MarHUTHBIA MOTOK.

Cuna Amnepa. Cuia JlopeHua .

3. SlBnenue anekTpoMarHuTHOW MHAYKUMHU. [TpaBuiio Jlenna. Camounnaykius. MHIyKTUBHOCTb.

MarauTHbIC CBOMCTBA BCIICCTBA. 3Hepr1/1;1 MAaraumTHOTIO IIOJIA TOKa.

HpaKanecxoe 3aHsaTHe: Pemenne 3aaa4 Ha pacycT MarHUTHOM HHAYKOWW 1 MAarHUTHOI'O ITOTOKaA.

[IpakTuueckoe 3ansTue: Pemenue 3amad Ha pacuét cuisl Ammepa u cuibl Jlopenna.

[IpoBeneHne SKCEpUMEHTA:
HN3Yy4YCHHUC MAr"HuTHOIO IOJIA

KaTyLIKA C TOKOM;
UCCIIEOBAHUE JEUCTBUSA
IIOCTOSIHHOTO ~ MarHuTa Ha
pamKy c TOKOM;
HCCJICIOBAHNE SBJICHUS
IEKTPOMArHUTHOU
WHIYKIUH. Onenka
a0COFIOTHBIX u
OTHOCHUTEJIBHBIX
NOTPELIHOCTEN  M3MEPEHUI
bu3HIeCKUX BEJINYHH.
OO0mbsicHeHnE MPUHIUIIOB
JEUCTBHUS u YCIIOBHM
06e30macHOr0  MPUMEHEHHS
MOCTOSTHHBIX MarHuroB,
JJIEKTPOMAarHUTOB,
AIIEKTPOJBUTATENS,
YCKOPHUTENEN 3IEMEHTApHBIX
YacTHIl, MHAYKIIMOHHOM

neyu. Pemenue pacu€THBIX
3a1a4 Ha MPUMEHEHUE
dbopmyn TeMbl «MarHMTHOE
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noJe. OneKTpoMarHuTHas
VHIYKIUSD). Pemenue
KaueCTBEHHBIX  3aJad  C
ONOpOM  HAa  H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H
(Gu3NYECKUESBICHUSI  TEMBI

«MarnutHoe noJe.
DneKTpOMarHuTHas

uHaykuus».  OmpeneneHue
HaTPaBIICHUS BEKTOpa

VMHAYKIMA MarHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, CHJIBI
Amrepa u cunel JlopeHua.
Pacno3naBanme Quznueckux
SBJICHUN B Y4eOHBIX OIBITAX
U OKpPYKalIleW  KU3HHU:
B3aMMOJICHCTBUE MAarHuTOB,

AIIEKTPOMArHUTHas
WHAYKIINA, neficTBUE
MarHuTHOTO oJIA Ha

OPOBOJHUK C TOKOM U
JBIDKYIIMICS 3apsia. AHanu3
AIIEKTPOMArHUTHBIX SIBICHUN
C HCIIOJIb30BaHUEM 3aKOHA
AIIEKTPOMAarHUTHON

15030107 9017078 Omnucanue
M3yYEHHBIX CBOWCTB BEIIECTB
u AJIEKTPOMATHUTHBIX
SBIICHUI C WUCMOJIb30BAHHEM
du3ngeckux BEJIMYMH:
WHAYKIHUS MarHUTHOTO TIOJIA,
cuna Ammnepa, cuia Jlopenua,
UHAYKTUBHOCTh  KAaTyIIKH,
DHEpPrusl DIEKTPUYECKOTO U
MarHUTHOTO TOJIeH
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Paspea 4.

JIeKTPOMArHUTHBIE KOJI€0AHUS H BOJHBI.

Tema 4.1.
DNEeKTpOMarHuTH
ble KOoJIeOaHMUs.

Conepkanre yueOHOro MaTepuana.

1. KonebarenpHbIit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHus. BBIHYKIeHHbIE
AJIEKTPOMAarHuTHbIC KosieOanus. [lepeMeHHbIN AIIEKTPUYSCKUH TOK.

2. AKTUBHOE COIIPOTUBJICHHUC. HeﬁCTBYIOHICC 3HA4YCHUC CHUJIbI TOKA U HAITPSIKCHUA. KOH,I[CHC&TOP
1 KaTyliKa B ICIIH IICPEMCHHOTI'O TOKA. 3JICKTDI/I'~I€CKI/II71 PE30HAHC B IICIIU IICPEMECHHOI'O TOKA

3. Tpancdopmarop. IIpousBoncTso, nepenada u noTpedieHne MeKTpoIHepruu. ['eneparop
He3aTyXarolnX KoJieOaHuH.

HpaKTI/I'-IeCKOG 3aHATHE: Pemenne 3aJa4 Ha paC'-IéT AKTUBHOI'O, MTHAYKTHBHOTIO, €MKOCTHOTO
COIIPOTUBJICHUS

HccnenoBanne mnapaMeTpoB
KOJICOATeIbHOM CHUCTEMBI —
neproa, YaCTOTHI,
aAMIUTUTYBI 51 dazbl
konebOannii. McciaemoBanue
MEPEeMEHHOTO TOKA B IIETH U3
IO CJIEI0BATEILHO

COeMHEHHBIX KOHJEHCATOpa,
KaTyIIKH ¥ PE3HCTOopa.
Onenka  aOCOMIOTHBIX |

OTHOCHTEIIBHBIX
MOTPELIHOCTEN  U3MEPEHUI
buznyeckux BEJINYMH.
OO0mbsicHeHne IIPUHLIAIIOB
JEUCTBHUS u YCIIOBHM
06e30macHOr0  MPUMEHEHHS
JNEKTPUYECKOTO 3BOHKA,
reHeparopa [IEPEMEHHOT0
TOKa, JIMHUH
anekrponepenad.  Pemienue
pacdETHBIX 3aj1a4 c

SIBHO33/IaHHON  (hu3mueckoit
MOJIETIBI0 C HCIOJIb30BAHUEM

OCHOBHBIX 3aKOHOB u
dbopmyi, OTIMCHIBAIOIITUX
ANIEKTPOMArHUTHBIE
KOJIeOaHUsI. Ornucanune
ANEKTPOMArHUTHBIX
Koje0aHui C
UCTIOJIb30BaHHEM
duznyeckux BEJINYUH:
nepuos u 4acToTa

KoJeOaHul, aMIUIMTyga U
(da3za xonebaHMil, 3apsaa U
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CuJjila TOKa B I'apMOHHUYCCKHUX
OJICKTPOMArnuTHBIX

KOJICOQHUSX. Pemienue
Ka4C€CTBCHHBIX 3aga4d C
0HOpOI71 Ha HN3YyUYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH,

OITHCHLIBAIOIIINE
AJIEKTPOMArHUTHBIE
KoJIe0aHusL. Pa6ota B
rpynmnax Mnpy IJIaHUPOBaHUH,
NPOBEIICHUH u
WHTEPIIPETAIIMHA PE3YJIbTaTOB
OIIBITOB, u aHaJIn3e
IIOIOJTHUTEILHBIX

HCTOYHHKOB I/IH(bOpMaI_II/II/I 1o
TCMEC

Tema 4.2.
DNEeKTPOMAarHUTH
bIC BOJIHBI.
CBeTOBEIC
BOJIHBI.

Coneprxanue yueOHOro Marepuana.

1.D51eKTpOMarauTHOE MOJE U MIEKTPOMArHUTHBIE BOIHBI. CKOPOCTH 2IEKTPOMATHUTHBIX BOJIH.
N3o0perenue paauo [lomoBeiM. [lpunnmmne! paanocss3u. TeneBuneHue.

[Ixama /M BoIH. PaznuyHbie BUIBI 2JIEKTPOMArHUTHBIX U3Ty4YE€HUN, UX CBOMCTRA.

2.CBert Kak dIeKTpoMarHuTHas BonHa. MHTepdepenuus u qudpakuus ceera. Jucnepcus ceera.

5. 3akoHBI OTPaXXCHUA U IIPCIOMIICHUSA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUA

6. JIunzel. OnTrueckue npudopsl. [Toctpoenne n306paxeHus B TUH3aX.

HpaKTI/I‘leCKOC 3aHsaTHe: Pemenue 3ama4d Ha (I)OpMyJ'Iy TOHKOM JIMH3BI

N3yuenue oOpazoBanus U
pacmipoCTpaHeHus

MOTIEPEYHBIX M TPOJOIBHBIX
BOJIH. HabGmronenue
OTPXEHUSU TPEJIOMIICHUS,
UHTEpEpEHIINH u
Tudpakuy  MEXaHHYECKUX
BoiH. HaOmiogenue cBs3u
TPOMKOCTH 3BYKa M BBICOTBI
TOHA € aMIUIMTYIOW H

JacTOTOU KoJIcOaHui,
3BYKOBOTO pe3oHaHca.
HUccnenosanue CBOICTB

JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpaKCHHE,  IPEIOMIICHHE,
nojspusanys, — Judpakuus,
untepdepenusa.  Uzyuenue
yCIIOBUM U3ITyYEHUs
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3JIEKTPOMAarHUTHBIX BOJIH,
B3aUMHOMN OpHUEHTALINU
BektopoB E, B, v B
AJIEKTPOMAarHUTHOW  BOJIHE.

Nzyuenue PUMEHEHHUS
JIIEKTPOMATrHUTHBIX BOJH B
TEXHUKE U OBITY.
OObsicHeHue MIPUHIIUIIOB
NEeNCTBUSA " YCIIOBUM
0€30MacHOr0  MPUMEHEHUs
MY3bIKaJIbHbIX
UHCTPYMEHTOB,
YABTPa3BYKOBOM
JIMAarHOCTUKA B TEXHHUKE U
MeIUIHE, panapa,
patuoNpUEMHUKA,
TEJIEBU30PA, AQHTEHHBI,
TenedoHa, CBU-mieun.

Pemenne  pacu€tHbix U
KAaYECTBEHHbIX  3aJa4  C
OMOpOl  HAa  HW3YyYCHHBIC

3aKOHa pacnpocTpaHeHue
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
nH(}OpPMaAITMOHHBIX
TEXHOJIOTUM IS TIOMCKA,
CTPYKTYPHUPOBaHUS,
MHTEPIIPETALUU H

IpeCTaBICHUs HH(pOpMAIUU
MpU TOATOTOBKE COOOIIEHUM
00 HCIIOJIB30BaHUN
JIIEKTPOMArHUTHBIX BOJH B
TEXHUKE. Vuacrue B
JTUCKYCCUU 00
DJIEKTPOMArHUTHOM
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3arpsA3HEHUU  OKpYXKarolei
cpensl. Pabora B rpymnmax
npu IUTAHUPOBAHMUH,
POBEICHUH "
UHTEpHpeTallui Pe3yJIbTaToB
OTIBITOB u aHaiu3e
JIOTIOJTHUTENBHBIX

HCTOYHUKOB WH(POPMALIUH IO
temell3yuyeHue SIBJICHUS
MOJTHOTO BHYTPEHHETO
OTPaKEHMsI, €r0 MPUMEHEHHS
B  cBeroBoge. M3yudenue
Mozenei MHUKpPOCKOIIa,
TEJIECKOIIA. [Tonyuenune
CIEKTpa C IMOMOIIBIO TPU3MBbI
U au(paKIMOHHON PEIETKH.

N3mepenune IoKa3aTess
IPEIOMIICHUS CTEKJIA.
Hccnenosanue CBOICTB
M300paKeHUIB JIMH3aX.
OO0bsicHeHne IIPUHLIAIIOB
JEHUCTBHUSA u YCIIOBHM

06e30macHOr0  MpPUMEHEHMS
OYKOB, JYyIIbl, (poTOAIIapara,
INPOEKIMOHHOIO  armapara,

MHUKPOCKOTIA, TEJIECKOIa,
BOJIOKOHHOM ONTHKH,
TUQPaKIUOHHON  peméTKH,
MOJIAPOUIA. Pemenue
pacd€THBIX 3amad C SBHO
3aJaHHON bu3HIeCKOM

MOJIETIBIO C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (popmMyI
T€OMETPUYECKOU OIITUKH.
[locTpoenne M omucaHue
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U300paKeHHs, CO3aBAEMOTO
IJIOCKUM  3€pPKaJioM, TOHKOM

JIMH30M. Paccmorpenue
IIPENEIOB MIPUMEHUMOCTH
TEOMETPUYECKOU OIITHKH.

PacnioznaBanue ¢uznueckux
ABJIEHUA B  ONBITaX U

OKpY>Karoen KU3HU:
MPSMOJIMHEUHOE
pacrpocTpaHeHue CBeTa,

OTpakeHHE,  IPEIIOMIICHUE,
uHTEepepeHIHs, AU(PAKIHS
U HoJIsIpu3anusl  CBETa,
aucnepcust ceera. M3ydenue
yCIIOBUH HaOMo1eHus
MaKCUMYMOB U MUHHUMYMOB B
UHTEpPEPEeHIIMOHHON
KapTUHEOT JBYX CHH(A3HBIX
KOTEPEHTHBIX ~ MCTOYHHKOB.
VYcnosue HaOII01eHUs
IJIaBHBIX MAaKCHUMYMOB IIpU
najeHun
MOHOXPOMAaTHYECKOIO CBETa
Ha TUPPAKIUOHHYIO
PEHIETKY. Ananus
ONTUYECKUX  SBICHUU  C
UCIIOJIb30BAHUEM  3aKOHOB:
3aKOH MIPSIMOJIMHEMHOTO
pacnpoCTpaHeHus CBeETa,
3aKOHBl OTPaXEHHSI CBETa,
3aKOHBI IIPEJIOMJICHUS CBETA.

Omnucanue OINTHYECKUX
SABJIEHUNA C HCIOJIb30BaHUEM
(bU3NIECKUX BEJIMYHUH:
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dboKycHOE  paccTosiHHE U
ONTHUYCCKAs CHUJia JIMH3bI

Paznea 5. CTpoenne aToMa M KBaHTOBasi (hu3uKa.

Tema 5. 1. | ConeprkaHue y4eOHOIO Marepuaa.

CaeToBbIC 1. 'nnotesa [1nanka o kBanTax. @oToH. DPOTOAIPPEKT. Habnronenne  ¢oroadpdexra
KBaHTBHI. Ha YCTAHOBKE C ILIMHKOBOIi

2. Omnpit Pezepdopna. Crpoenue aroma. [lnanerapuas Mmonens 1 Mozenb bopa.
Bbopa. Ilornomenne u ucryckaHue CBETa aTOMaMHu.

[Toctynarsl

mwractuHou.  HccrnenoBanue

3aKOHOB BHEIITHETO
doroaddexra. OOBsICHEHHE
OCHOBHBIX MPUHITUIIOB
JEUCTBUSA TEXHUYECKUX
YCTPOWCTB,  TaKWX  Kak:
¢doToaneMeHT, (HOTOAATUHK,
COJIHEYHAsI Oarapes,

CBETOIMON; M YCIOBHM UX
0e30macHOr0 MpUMEHEHHs B
IIPaKTUYECKON JKU3HU.
Pemenne pacuéTHbIX 3a1au
SIBHO 3aJaHHON (hHU3MUecKoit
MOJZIETIbIO C HCIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB H (hopMyi
KBaHTOBOM ONTHKU. Pemienue
KaueCTBEHHBIX  3aJady  C
ONOpOl  Ha  M3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU
KBAHTOBOU OITHKH.
Pacno3naBanue ¢Quznueckux
ABJICHUN B Y4eOHBIX OIBITAX:
¢doToanekrpuueckuit 3P QexT,

CBETOBOE JIaBJICHHE.
Onucanue M3YyYEHHBIX
KBAaHTOBBIX SIBIICHUN u
MPOIECCOB c
HCIIOIB30BaHUEM

(buznuecKnux BEJINYNH:
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CKOPOCTb AEKTPOMATrHUTHBIX
BOJIH, JJINHA BOJIHBI nu
4yacToTa CBETa, OJHEPrus u
AMIOVILC (hOTOHA

Tema 5. 2.
duzuka
aTOMHOTO siIpa

CoziepkaHne yueOHOro MaTepyana.

1 OTKpBITHE PATUOAKTUBHOCTHU. O-, -, Y- U3TyUCHHUS.
3aK0H PaJHOaKTUBHOIO paclaia.

2. DHeprus cBs3u. Jlenenue saep ypasa.
Ilennas snepHas peakuus. SnepHsiii peakrop. TepMosiAepHbIE PEaKIUH.
buosnornyeckoe JeMCTBUE PAJMOAKTUBHBIX U3JIYYECHUN.

IpakTHueckoe 3aHsiTHe 3aIUTa IPOCKTA.

IIpakTnyeckoe 3aHsiTHe 3alllUTa MPOCKTA

IIpakTnyeckoe 3ansiTue: PemeHue 3a1ay Ha COCTaBIEHUE AIEPHBIX PEAKIUH.

N3yueHne  HKCIEPUMEHTOB,
JIOKa3bIBAIOIINX  CJIOXKHOCTD
CTPOEHHUSI aTOMHOTO sijpa.
HccnenoBanue TPEKOB
YaCTHI] (mo TOTOBBIM
¢dortorpadpusim).  M3yuenue
ANEPHBIX  CWJI,  SIAEPHBIX
peaxiuii cuHTe3a U pacrnaja,

TEPMOSIACPHOTO CHUHTE3a.
N3yuenue HYKJIOHHOU
MOJIENH anpa

I'eiizen6epra-lBaneHko.

OObsicHEHUE yCTpPOWCTBA |
MPUMEHEHUS JO3UMETPA,
Kamepsl BuibcoHa, simepHoro
peakTopa, aTOMHOW OOMOBI.
Pemienne 3agad ¢ onopoil Ha
NONyYeHHbIC 3HAHUS, B T.4. O
3apsie ¥ MaccoBOM 4YHCIIE
saapa. Pacno3naBanue
bu3MYeCKUX  SBICHUUA B
y4eOHBIX  OMBITAX W B

OKpY’Karolen KU3HU:
€CTECTBEHHAs "
HNCKYCCTBCHHAs

paIII/IOB.KTI/IBHOCTL.OHI/IcaHI/Ie
KBAaHTOBBIX SIBIICHUH n

mponeccon C
HCITIOJIb30BAHUECM
d)I/ISI/I‘-ICCKI/IX BCJIMYMH:
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nepuoj noJjiypacnaja,
SHEPTHsl  CBSI3U  ATOMHBIX
anep, AePEeKT Macchl spa.
Ananuz MPOLECCOB u
ABJIICHUM C HCIIOJIb30BAaHUEM
3aKOHOB M MOCTYJIaTOB: 3aKOH
COXpaHEHUsl 3JIEKTPUUYECKOTO
3apsga, 3aKOH COXPaHEHHUs
MacCOBOTO YHMCa, MOCTYJIAThI
bopa, 3akOH pagOaKTUBHOTO
pacmana. Yyactue B pabote
KpyTJIOTO cToJIa
«DyH1laMEHTAJIbHbIE

B3anmMoJieicTBUS. ENWHCTBO
buznyeCKOWKAPTHUHBI MHPAY.

Hcnons3oBanue
nH()OpPMaITMOHHBIX
TEXHOJIOTUM  JUIT  ITIOMCKA,
CTPYKTYPHUPOBaHUS,
MHTEPIIPETALUU H

npeacTaBiIeHus HHPOPMALIUU
MpPU TOATOTOBKE COOOIIECHUI
O TIPUMCHCHUU  3aKOHOB

KBAHTOBOM buzuKn B
TEXHHUKE W  TEXHOJIOTHSIX,
IKOJIOTHYECKHUX acITIeKTax

SICPHOM SHEPTETHKHU

6. DeMeHThI
aCTPOHOMUU U
acTpoU3UKU

Coneprkanue yueOHOro MaTepuara.

Dransl pa3BUTHs acTpoHOMUU. Buj 3BEé3mH0T0 Heba. Co3Be3ausl, spKue 3BE3/bI, MIAHETh, HX
Buaumoe aBmwkenne. ConHeunas cucrema. ComHile. 3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH.

Mneunsiit [TyTs — Hama [anaktuka. Becenennas. 3akon Xa606mna. Teopust Meraranakruka.
Hepeménnslie npo0ieMbl acTpOHOMHUH

ITonroroBka cooOIIEHHH 00
3Tanax pa3BUTHA
ACTPOHOMHMH, O TIPUKIIATHOM
U MHPOBO33PEHYECKOM
3HAYEHUU ACTPOHOMHUH, O
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METOJIaX MOJIYYEHHUS
HAYYHBIX aCTPOHOMUYECKHUX
3HaHUH, OTKPBITUSAX B
COBPEMEHHOM ACTPOHOMMUH.
N3yueHune coBpeMeHHBIX
IIPEICTABICHUN O
MPOUCXOKACHUH U 3BOJIIOLIUU
Connua u 38€31. M3yuenue
THIIOB TraJIaKTHK,
paauoragakTUK U KBa3apoB.
N3yuenue nBuxeHus
HEOECHBIX TEJI, DBOJIIOINU
3BE3]1 U BeceneHHol,
MIPOIIECCOB, MPOUCXOIAIINX B
3BE3/1aX, B 3BE3THBIX
cHucTemax, B
MEKTaJlaKTHYECKOU cpenie,
MacIITaOHOU CTPYKTYpBI
Bcenennoii. O0bsicHeHUE
pacmmpenust Becenennon Ha
OCHOBe 3aKkoHa Xa00:a.
[TonroToBKa K 00CYXICHUIO
HEpEIICHHBIX TIPOOIIeM
actpoHomuu. [IpoBenenue
HaAOIFONECHUN
HEBOOPY>KEHHBIM IT1a30M C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPHIIOKEHHM
JUIsL OTIpeAeIICHUs
TIOJIOKEHUSI HEOECHBIX
00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nojymapus u
apkue 3BE31b1. [IpoBenenue
HAOIIONCHUI B TEJIECKOII
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JlyHnsl, muianer, Mieunoro

[Iytu. Yuactue B quckyccuu

0 HEPEIICHHBIX MpodiieMax
ACTPOHOMUH

BCEIro

196
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TEMbI UHIAMBUAYAJIBHOI'O ITPOEKTA

®du3uKa U My3bIKa.

TopHano.

DnexTpudeckas LEeb 3IEKTPOBO3a.
PeakTuBHBIE 1BUTaTENH.

Nk b=

MoHTax 1 TEXHHYECKOE 00CTyKUBAHUE DICKTPOHHBIX MPUOOPOB U
YCTPOMCTB.

JlaGoparopHbIii OJIOK TUTAHMS.

JIpIxaHue ¢ TOUYKH 3peHUst (PU3UKU.

=R

3araxky KUIsIen )KUIKOCTH.

9. IlpunHnum paboThI SIEPHOTO peaKTopa.
10. I'po30BbI€E SIBIECHUS.

11. Panyra.

12. CBsi3b PU3UKH C IPYTUMU HAYKAMH.
13. T'eitzepsl.

14. MaruursL.

15. Beunblii 1BUTaTENb.

16. JIBuraresb BHyTPEHHETO CTOPAHUSI.
17. XapakTepuCTUKN OCHOBHBIX HCTOYHHUKOB CBETA.
18. MnTepecHas cuna TpeHus.

19. Duepreruka.

20. CBeT ¢ TOYKHU 3peHUs (HU3UKHU.

21. I'poM 1 MOJTHUSI.

22. IlapoBasi MOJTHUSI.

23. becnpoBoaHas 3apsiiKa.

24. BakyyM.

25. 3eMuleTpsICEHUS.

26. Llynamu.

27. BnusiHue BECEHHETO MaBO/IKa C TOUYKHU 3peHUs (PU3UKU.
28. HeHbIOTOHOBCKAS JKUJIKOCTD.

29. IIna3ma.

30. ITonsipHOE cUsTHUE.

31. MckyccTBEHHBIE HCTOYHUKH CBETA.
32. TennoBas cMepTh BeeneHHON.

33. Onruxka.

34. SInepHast sHEpreTUKa.

35. VnbTpa3ByK M €ro NpUMEHEHUE.

36. UndpasByk.



37. AnbTepHaTUBHbIE UCTOYHUKH SHEPTHUU.

38. Koppo3usi METaJIJIOB U CIIaBOB.

39. Tpaucdopmarop Tecna.

40. JIa3zepHbIE TEXHOJIOTHH.

41. BnusHME 3JIEKTPOMAarHUTHBIX NOJIEW HA OPTaHU3M YEJIOBEKA.

4. YCJIOBUA PEAJIM3ALIUA ITPOT'PAMMBIYUYEBHOTI'O ITPEJIMETA
4.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAIbHO-TEXHHYECKOMY
o0ecrie4YeHH IO

Peanuzanust nporpaMMel ipeiMeTa TpeOyeT HaTuyus y4eOHOro kabuHera Pu3nKu.
— O0opynoBaHue yueOHOTO KaOuHeTa (PU3UKHU:

— TOCaJI0YHbIE MECTA MO KOJIUYECTBY 00yUarOIINXCS

— pabouee MecTo MpenoaaBarens

— KOMIIJICKTBI IIJIaKaTOB

- J1a60paTopHa51 MeOeb ¢ IMOABCACHHBIM JJICKTPOIIUTAHHUCM,

— JIEMOHCTpAIMOHHOE U JJTabopaTopHOE 000PYAOBAHMKE;
— METOAMYECKUE YKa3aHUs I 1a00paTopHbIX padoT CTYIAEHTOB;
— KOMIUIEKTBI pa3JaTOYHBIX MaTepHaioB

— CIIpaBOYHas JINTEPATYPa;

Texuuueckue cpenctra 00ydeHHUS:

— KOMIIBIOTEP
— MeJH1a IPOEKTOP

— MHTCPAKTHBHOC rmocoowue 1o JUCHUITIIINHE

4.2. Y4yeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecneueHne y4eOHOro
npeaMera

IlepeyeHb OCHOBHOM M JONMOJHUTEJIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM
JJISL OCBOCHUS MPeAMeTa

OCHOBHBIEC HCTOYHHUKHU:

du3uka. 10 kaace: yued. ais obieodbpazonar. Opranuszanuii: 6a30BbIN U yIITyOlI.
VYpoeuu / [ A.Msakumes, b.b. byxosues B.M.YUapyrun; mnox pen.
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H.A.IlapdentbeBoii .-7-¢ uza.nepepad.-M. :Ilpocssmenue, 2020.-432c.:(4)n. Wn.
—(Knaccuuecknii kypce). -. ISBN 978-5-09-074278-8.

du3uka. 11 kaacc: yued. g obmeodpa3oar. Opranu3anuii: 6a30BbIN U yIITyOIL.
Ypopaun / [A.Msakumes, b.b. byxoBues B.M.Uapyrun; mom pen.
H.A.IlapdentseBoii .-7-¢ m3a.mepepad.-M. :Ilpocssmenue, 2019.-432c.:(4)n. Wn.
—(Knaccuueckuit kypce). - ISBN 978-5-09-071607-9

4.3 IlepeyeHb HMHPOPMALMOHHBLIX TEXHOJOTHH, WCHOJb3yeMbIX IPH
OCYILIECTBJIEHUsI 00pa30BaTeJIbHOr0 TMpolecca M0 JTUCIHHUIJIMHE, BKJIIOYAsA
nepeyeHb NMPOrPaMMHOI0 odecriedeHUss W HHGPOPMANMOHHBIX CHPABOYHBIX
CHCTEM

JIuniensnonHoe mporpaMMmHoe obecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Equnas xomiexuus nudpoBbix 00pa3oBaTeIbHbIX
pecypcoB).

http://www.iprbookshop.ru/ DnekTpoHHO-O0MOIMOTEYHAsI CUCTEMA.

1. http://www.fizzika.ru/
2. http://www.physics-regelman.com

4.4. OcoO0eHHOCTH peajM3alMU MpeAMeTa JJIs O0y4YALIUXCH W3 YHCIa
WHBAJIUI0B H JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Ipu o0OyueHuu U C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU  3J0pPOBbBS,
peayCMaTpUBACTCS UHIUBUIYAIbHBIN rpaduK 00ydeHUsI.

NuBanuael W JMia ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU  37I0POBbS
oOecrieyeHbl TIEUAaTHBIMU U DIIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B
dbopMax, alanTHPOBAHHBIX K OTPAHUYCHUSIM UX 310POBbSI.

Jlist  OCymIeCTBICHHUS MPOLEAYyp TEKYIIEro KOHTPOJS YCINEBAeMOCTH H
MIPOMEXYTOYHON aTTecTaluu OOydYaroImuXxcsi, CO3/Mal0Tcs (OHMABI OIIEHOYHBIX
CpPEACTB, AaJaNTUPOBAHHBIE [JIi WHBAJIMAOB H JHUI C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMM  37I0POBbSl U TO3BOJISIIOIME OLEHUTh JOCTUKEHUE HMU
3allJJAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTenbHOM MporpaMMme pe3ylbTaToB
oOydeHHUs W YpPOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETCHITMH, 3asSBICHHBIX B
o0pa3oBaTebHON MTpOorpamMmme.

42


http://www.fizzika.ru/
http://www.physics-regelman.com

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

MHAMBUAYAJIbHBIX 3aJJaHUH, HCCIIEAOBAHUM, MOJITOTOBKE pe(

€paToB.

Pe3yabTarnl 00yueHust
(ocBOeHHbIE YMEHHUSI, YCBOCHHbIE 3HAHMS)

DopMbI U METOAbI
KOHTPOJISI U OLIEHKH
pe3yJbTaToB
00yueHus

* IUYHOCMHbIX

1) rpaxaaHckoro BOCHUTaHHsI: CHOPMHUPOBAHHOCTH
Ipa)XIaHCKOM MO3UIUN 00ydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCHICKOro  OOLIECTBa;
MPUHATHE TPaJUIIUOHHBIX 00LIEYEeNTOBEUYECKUX
TYMAaHUCTUYECKUX W  JIEMOKPAaTHYECKUX LIEHHOCTEM;
TOTOBHOCTb  BECTHM COBMECTHYIO  JEATEIbHOCTh B
MHTEpecax Tpa)xJAaHCKOro o0OIlecTBa, Y4YacTBOBaTh B
caMOyIpaBJIeHUM B 00pa30BaTeNbHON OpraHu3alluu;
yMEHUE B3aMMOJICIICTBOBATH c COI[MAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHM C HX QYHKIUSIMU U
HAa3HAuY€HHEM; TOTOBHOCTh K  TYMAaHUTapHOU U
BOJIOHTEPCKOU JIESATEIBLHOCTH;

2) NaTPUOTHYECKOr0 BOCNUTAHUSNA: CHOPMUPOBAHHOCTH
POCCUNCKOW TPaXKJaHCKOW WAEHTHUYHOCTH, NMaTPUOTU3MA;
LIEHHOCTHOE OTHOLIEHUE K IOCYJapCTBEHHBIM CUMBOJIAM,
JOCTHXKEHHSIM POCCHMCKUX YUYEHBIX B 00NacTH (PU3UKU U
TEXHUKE; 3) [AYXOBHO-HPABCTBEHHOI'0 BOCHUTAHUSA:
c(hOopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAaHMA,
ATUYECKOTO  TMOBEACHMUS;  CHOCOOHOCTh  OLICHUBATh
CUTyallMl0 M IPUHUMATh OCO3HAHHBIC  PEIICHUS,
OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH, B TOM UYHCII€ B JIEATEIBHOCTU YYEHOIO;
OCO3HAHME JIMYHOTO BKJIa/la B MOCTPOCHHE YCTONYMBOIO
Oyay1ero;

4) 3CTETHYECKOr0 BOCHHMTAHUS: 3CTETUYECKOE
OTHOILLIEHHE K MHpPY, BKIIOYas OCTETUKY HAy4YHOTO
TBOPYECTBA, IIPUCYILETO duznyeckoi HayKe;
®enepanpHas pabodas mnporpamma | Pusmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21
S) TpyaoBOro BOCHHMTAHMA: HHTEPEC K PA3JIUYHBIM
cepam npodeccuoHaTbHON EATEIBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOW, yMEHHE COBEpIIATh

OCO3HaHHBIM  BBIOOp  Oyaymieit  mpodeccun  u
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peann30BbIBaTh  COOCTBEHHBIE  JKW3HEHHBIC  ILIAHBL;
TOTOBHOCTP M  CIIOCOOHOCTh K 0Opa3oBaHUIO U
camooOpa3oBaHui0 B oOmacTu (HU3MKA Ha TPOTHKCHHUH
BCEM KU3HU; 6) IKOJOrM4eCKOro BOCIHUTAHUS:
c(hopMHUPOBAHHOCTH AKOJIOTUYECKOM KYJBTYPBHI,
OCO3HAHME [IMOOAJTBHOTO  XapakTepa HSKOJIOTUYECKUX
npoOseM; TUIAaHUPOBAaHUE W OCYIIECTBIEHUE NEHUCTBUN B
OKpYy)Xalolllel Ccpee Ha OCHOBE 3HAHUS  Lelel
YCTOMYMBOTO pa3BUTHs 4eEJIOBeUeCTBa; Pacmmupenue
ONBITA ACATEIBHOCTH SKOJOTMYECKOM HAMPABICHHOCTH Ha
OCHOBE HUMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUA: CPOPMUPOBAHHOCTH
MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3MUECKOM HAyKH; OCO3HAHHUE
LIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH B
npoiiecce u3ydeHus UMK OCYHIECTBISITh MPOCKTHYIO U
MCCIIEJIOBATEIILCKYIO JEATENbHOCTh WHIWBUIYaJIbHO U B
rpynmne

* MemanpeomMemHuvix:

Ba3oBble JornueckKkue JelcTBUA:

CaMOCTOSITENIbHO (DOPMYJIUpPOBaTh U AKTyalM3UPOBATH
npobaeMy, paccMarpuBaTh €€ BCECTOPOHHE; OMPEAEIATh
LENH JESTENbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUH UX
JOCTHXKEHHS; BBISIBJISITh 3aKOHOMEPHOCTH "
OPOTHBOPEUUsT B  pPACCMAaTpUBAEMBIX  (PU3UUECKUX
ABJICHUSX; pa3palaTeiBaTh IUIAH PELICHHs] MPOOIEeMBbI C
y4€TOM  aHallu3a HUMEIOIIMXCS  MarepUalbHBIX U
HEMaTepUAJIbHBIX PECYpPCOB; BHOCUTb KOPPEKTUBHI B
NEeSATeNbHOCTh, OLEHUBAaTh COOTBETCTBUE PE3YIbTATOB
LEJsIM, OLICHMBATh PUCKH TOCIEICTBUN JESITENbHOCTH;
KOOPAMHHUPOBATb M BBINOJNHATH pPabOTy B YCJIOBHSX
peajbHOr0,  BUPTyaJdbHOTO M KOMOMHHMpPOBAHHOTO
B3aMMOJICIICTBHUSI; Pa3BUBAaTh KPEATUBHOE MBIILJICHUE TIPU
PEIIEHNH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBare/ibCkie AeiCTBHA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
HNOHATUAMU U MeEToJaMu (U3NYECKOW HAyKH; BIIAJICTh
HaBBIKAMH ~ Y4EOHO-HCCIEIOBATENbCKOM U TPOEKTHOM
NEeATENbHOCTH B 00ONacTH (PU3UKH, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY Moucky denepanbHas
pabouas mporpamma | @uszuka. 10-11 knaccel (6a30BbIit
ypOBEHBb) 22 METOAOB pelieHus 3aaa4 (U3UIECKOTro
COJEp)KaHMS,  TNPUMEHEHHUIO  Pa3JUYHBIX  METOJIOB
MO3HAHUS; BIAJAETh BUIAMU IESITENBHOCTH 10 NOJIYYEHHUIO
HOBOI'O 3HAHMS, €r0 MHTEPIpETalliU, MPeoOpa30BaHUIO U
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NPUMEHEHUIO B PAa3UYHBIX yYEOHBIX CHUTYaIUsiX, B TOM
YUCJ€ MPU CO3JAaHUU YUYEOHBIX MPOEKTOB B 00IacTH
(GU3HUKY; BBISIBISTH MPUYUHHO-CIICICTBCHHBIE CBSI3U H
aKTyaJu3UpoOBaTh  3ajlady, BBIJIBUTaThb THUIIOTE3y €€
pelIeHus, HaXOJuTh apryMEHThl JUIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHI, 3a/1aBaTh IMapaMeTPhl U KPUTCPHH
pelleHus; aHaJIU3UPOBaTh MOJYYEHHBIE B XOJI€ PEIICHUS
3a/la4l  Pe3yJbTaThl, KPUTHYECKH  OLEHUBaTh  UX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HM3MEHEHHE B HOBBIX
YCIOBUSIX; CTaBUTh W (OpMYIHpOBaTH COOCTBEHHBIC
3a1a4i B 00pa3oBaTENbHON JEATEIHHOCTH, B TOM YHCIIE
npu  u3ydyeHuu GUBHKK; JaBaTh OIIEHKY HOBBIM
CUTyallusiM, OIICHHBATh NPHOOPETEHHBIA OMbBIT; YMETh
NEPEHOCHUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTh
KU3HEJIEATCTLHOCTH; yYMETh WHTETPUPOBATh 3HAHWS W3
pa3HBIX MPEIMETHBIX 00JIACTEH; BBHIABUTATh HOBBIC HJIEH,
npeniaratb OPUTHHAIBHBIC TIOAXOIBI U PEIICHUS; CTABUTh
npoOiaeMbl U 3aja4d, JOMYCKAIOIIUE aJbTepHATHUBHBIC
pelieHus.

Pabora ¢ undgopmanueii:

BIQJICTh ~ HABBIKAMHU  TOJYy4YeHUs  WHGOpMAIUH
(buU3HUECKOTO COiepKaHUsl U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO  OCYIIECTBIATh  IOUCK,  aHaJu3,
CUCTEMATH3allMI0 H  HMHTEpIpEeTaluio  UHGOPMAIUH
pPa3NUYHBIX BUJAOB U (OPM TPEICTABICHUS; OICHUBAThH
JIOCTOBEPHOCTh HWH(MOPMAINK; WCIOIB30BaTh CPEICTBA
WH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B

peIICHNH  KOTHUTUBHBIX,  KOMMYHHKATUBHBIX  H
OpraHM3aIMOHHBIX 3aJad C coOmoneHneM TpeOoBaHMIA
DPrOHOMUKH,  TEXHHKH  O€30MacCHOCTH,  TUTHECHBI,

pecypcocOepekeHnsl, TPABOBBIX M ATHUECKUX HOPM, HOPM
uH(popMalMOHHONW 0€30MacHOCTH; CO37aBaTh TEKCThI
(GU3HYECKOTO COMEpKaHUS B pa3IWYHBIX ¢dopMaTax ¢
y4éTOM Ha3HAYCHHUS WHOOPMAIIMK M 1ICJIICBOU ayTUTOPHH,
BbIOMpas ONTUMaNbHYIO (OpMY TPEACTABICHUS U
BU3YaJIN3AIIHH.

KoMMyHMKaTHBHBbIE  yYHHBepcajbHble Yy4yeOHbIe
JAelCTBUA: OCYIECTBISATh OOIIEHUE HAa YpOKax (HU3UKU U
BO BHEYPOUHOM JeSITENHHOCTH; pacno3HaBaTh
MPENNOChUIKM KOH()IMKTHBIX CUTyallMid W CMATYarh
KOH(JIUKTHI; pa3BEPHYTO U JOTUIHO M3JIaraTh CBOKO TOUKY
3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPENICTB; MOHUMATh
U WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHINBUYaIbHON pa0bOThI; BEIOWPATh TEMATHUKY W METOIBI
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COBMECTHBIX JEHCTBUU C y4€TOM OOIIMX WHTEPECOB, W
BO3MOXKHOCTEH Ka)KI0TO YJI€HA KOJIJIEKTHUBA,;

IIPUHAMATD e COBMECTHOM NEATEIIbHOCTH,
OpraHHU30BBIBaTh M KOOPAWHUPOBATH JEUCTBUA IO €€
JNOCTVKEHUIO: COCTABIIATH IUIAH ACHUCTBUM, PACIIPEACIISTh
poiu ¢ y4€TOM MHEHMH YYacTHUKOB, OOCYXIaTh
pe3yabTarbl COBMECTHOM paOOThl; OLIEHUBATH KayeCTBO
CBOEro BKJIAJIa U KAKJOTO YYaCTHUKA KOMaHIbl B OOIIMiA
pe3yiabraT 1Mo pa3pabOTaHHBIM KpUTEPHsIM; Ipeiararb
HOBBIE IIPOEKTHI, OLICHUBAThb UJEHU C IO3ULUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;
OCYILECTBIIATh MO3UTUBHOE CTPATETMUECKOE NOBEIACHUE B
pPa3JIMYHBIX  CUTyalUsAX, MPOSABIATb TBOPYECTBO U
BOOOpakeHHe, ObITh WHUIMATUBHBIM. PeryjsiTUBHbIE

YHHBepcajlbHbIe yueOHbIE NelCTBUS.
Camoopranuszanus:
CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATEJIbHYIO

NeSATeNbHOCTh B O0MacTh (U3UKK U acCTPOHOMMUH,
BBISIBIIATH ~ NIPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PEIICHUS PaCUETHBIX
Y KQUE€CTBEHHBIX 3a7a4, TUIAH BBIOIHEHUS MTPAKTHYECKOM
paboThl ¢ Y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU Y MPEATIOYTEHHM;

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM; PACIIMPATH PaMKHU
y4eOHOro MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JieaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, Oparh
Ha ce0s OTBETCTBEHHOCTh 3a peEIICHHE; OICHUBATh
PUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO
U MPOSIBJICHUIO 3PYIULIMU B 00acTH (PU3UKH, TOCTOSTHHO
NOBBIIIATE CBOM  00pa30oBaTeNbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJIbHBI MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBbI
B JEATEIbHOCThb, OLEHHUBATH COOTBETCTBUE PE3YJIHTATOB
LEeJsIM; BJIaJIeTh HAaBBIKAMHU TMO3HABATEIBHON peduiekcuu
Kak OCO3HaHMUS COBEPIIAEMBIX JIIEUCTBUN u
MBICIUTENBHBIX ~ MPOLECCOB, WX  pPE3yAbTaTOB U
OCHOBaHMI; WCIOIB30BaTh NPUEMBI pedIIeKCHH IS
OIICHKM CHUTyallud, BbIOOpAa BEPHOTO pEIUICHUS; yMETh
OIICHUBATh PUCKU U CBOECBPEMEHHO MPUHUMATH PEIICHUS
0 WX CHIKEHUIO; MPUHUMATh MOTUBBI U apTyMEHTHI
IpYrux TpU  aHaIU3€ PE3yJbTaTOB  JEATEIbHOCTH;
NpUHUMaTh ce0s, TOHMMAas CBOM HEJAOCTaTKU U
JIOCTOMHCTBA; NMPUHUMATh MOTHUBBI U _apPrYMEHThI JPYTUX
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IpU aHAJIW3€ pe3yJbTaTOB JICSITENIbHOCTU, TPU3HABAThH
CBOE MpaBO W MpaBo JApyrux Ha omwubku. B mpouecce
JOCTHMXKEHHUSI ~ JUYHOCTHBIX  PE3YJbTAaTOB  OCBOCHUS
nporpaMMmbl 10 (PU3MKE 7 YPOBHSL CPEAHEro OOIIero
oOpa3oBaHusg y  OOYy4YarOIIUXCS  COBEPIICHCTBYETCS
AMOIMOHAILHBIN UHTEJUICKT, npeAnoararmui
c(hopMHUPOBAHHOCTH:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHHUMATh
CBOE SMOIIMOHAJIBHOE COCTOSIHUE, BHUJETh HAIPaBICHUS
pa3BUTHSL COOCTBEHHON SMOIMOHANBHONU cdepbl, ObITh
yBEpPEHHBIM B ce0e; caMOperylrpOBaHusl, BKIIOUAIOIIETO
CaMOKOHTpPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTbH 3a
CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIIMOHAIILHBIM HM3MEHEHUSM U TMPOSBISATh THOKOCTH,
OBITh OTKPBITHIM HOBOMY;, BHYTPEHHEH MOTHBAIIWH,
BKJIIOYAIONIEH CTPEMJICHME K JOCTHXKEHUIO LEeIu U
yCIEXy, OTITHMM3M, WHUIIUATUBHOCTb, yMCHHE
JIENCTBOBATh, UCXO/s M3 CBOMX BO3MOXKHOCTEH; SMIIATHH,
BKJIIOYAIOIIEH CMOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE
COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYIICCTBICHUU
00IIIeHHS, CIIOCOOHOCTH K COUYYBCTBHIO 51
COMEPEKMBAHUIO; COIMAIBHBIX HABBIKOB, BKIIOYAIOIIUX
COCOOHOCTh  BBICTpamBaTh OTHOILIEHUS C JAPYTHUMH
JIONBbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

* HPEOMEMHbIX:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MECTO (DU3UKU B
(bopMHUpOBaHMU COBPEMEHHOW HAYYHON KapTHUHBI MUDA, B
pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B
MPAKTUYECKOU  JESITEIIbHOCTH  JIFOEH;  yYUTHIBATh
IpaHUIIbl TPUMEHEHUS U3YUCHHBIX (PU3HUUECKUX MOJIEIICH:
MarepUaJibHas TOYKAa, WHEPLHUAIbHAs CHUCTEMA OTCUETA,
a0COIOTHO TBEPAOE TEJNO, WJICANbHBIA Tra3, MOJEIH
CTPOCHMS Ta30B, KUIAKOCTENM U TBEPIABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] PU pelIeHNH PU3NYECKUX 3a/1a4;
pacno3HaBaTh (QuU3NYECKUE SBICHUS (TIPOIECCH) U
OOBSICHAT WX HA OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM CTPOECHUS BEILECTBA
U DJIEKTPOAMHAMUKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
OpSIMOJIMHENHOE JBU)KEHUE, CBOOOJHOE TNAaJEHUE Tel,
JNBWKECHHE IO OKPYKHOCTH, WHEPIMUSA, B3aUMOIEHCTBHUE
ten, aupdysus, OpOYHOBCKOE JBHXEHHE, CTPOCHHE
KUIAKOCTEH W TBEPHABIX TEJ, U3MEHEHUE 00bEMaA Tel MpHu
HarpeBaHuM  (OXJaXJEHUU), TEIUIOBOE PaBHOBECHE,
VICIIApEHUE, KOHJICHCALUs, IUIABJICHUE, KpUCTAJUIU3alusl,

OLICHKA 3a

BBITTOJIHEHHE
MUCHMEHHBIX
CaMOCTOSITEIIbHBIX
pabor;

OIICHKA 3a

TIOJITOTOBKY
CaMOCTOATEIBHBIX
COOOIIEHUI
CTY/ICHTOB

OICHKAa 34 YCTHBIC

OTBETHI;

OLICHKA YPOBHS

3HaHUU CTYIEHTOB
Ha
KOHTPOJIBHO-YYeT
HOM 3aHSITUU;
OLICHKA 32
BBITIOJIHEHUE J1a0.
paoor.

47




KUTICHUE, BIAKHOCTH BO3/yXa, IOBBIIICHUE JTABJICHHUS
raza MpU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBS3b
MEXJly MapaMeTpaMy COCTOSIHHS ra3a B H30MIpOIeccax,
AIIEKTPU3AIUS TEJl, B3AMMOICHCTBUE 3apsIOB; OMMHUCHIBAThH
MEXaHMYECKOe  JBIDKCHUE, MCHONB3ysS  (pu3mdeckue
BEJIMYHMHBI. KOOPJWHATA, MyTh, MEPEMEIICHUE, CKOPOCTD,
YCKOpEHHe, Macca Tena, CHla, WMIYJIbC Tena,
KHHETHYECKash  DHEPrus, TOTCHIMAJIbHAS  DHEPTHs,
MeXaHu4ecKas paboTa, MeXaHWYeCKash MOIIHOCTh;, TPH
ONHMCAaHWW TIPABUIBHO TPAKTOBATh (U3MUYECKHA CMBICI
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHMIIbI,
HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PHU3NYECKYIO
BEJIMYHMHY C APYTUMH BEIIMUYNHAMU;

OMKCHIBaTh H3YUYEHHBIC TEIUIOBBIE CBOWCTBA TEI U
TEIJIOBBIC SIBJICHUS, WCIONB3Ys (DU3UYECKUE BEIINYUHBI:
TaBJICHUE Ta3a, TeMIlepaTypa, CPEIHSs KHHETHYeCKas

SHEPIUs Xa0THYECKOTO JBH>KCHUS MOJIEKYI,
CPEIHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIJIOThI,  BHYTPEHHSs  JHeprus, pabota  rasa,

KO3 PUIIUEHT TOJIE3HOTO NEUCTBUS  TEIJIOBOTO
JIBUTATENsl; TIPU  ONKWCAHUM TPABUIBHO TPAKTOBATH
bu3MUeCKU  CMBICI  UCIHOJBb3YEeMbIX  BEIWYMH, MX
0003HAaYeHUs] W  €OUHUIBI, HAXOIUTh  (OPMYIIBI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIUYUHY C
JIpYyruMu BEJIMYMHAM,; ONMCHIBATH V3YUYCHHBIE
AJIEKTPUYECKUE CBOKMCTBA BEIIECTBA U JJIEKTPUYECKUE
SIBIICHUSI (TIPOTIECCHI), UCTIONB3Ys (U3HMUCCKUE BEITMUNHBI:
BIEKTPUYECKUI 3aps, AIEKTPUYECKOE 1oiie,
HaIps>KEHHOCTh oI, MOTEHIINAT, Pa3HOCTh
MOTEHIIMAJIOB, NPU OIKWCAHUM TMPABUIBHO TPAKTOBAThH
(GU3UYECKUN  CMBICT  UCIIOJNB3YEMBbIX  BEJIMYMH, UX
0003HaUCHUS W  €IUHMUIIBI, YyKa3blBaTh  (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIMYMHY C
JPYTMMU  BEJIIMYMHAMU; aHAJIW3UPOBAaTh (U3UYECKHUE
IpOLIECChl U SIBICHMSI, UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U
MPUHIUINBL: 3aKOH BcemupHoro tsarorenus, [, II wm III
3akOHbl HPBIOTOHA, 3aKOH COXpAaHEHUs MEXaHHYECKOU
DHEPrMH, 3aKOH COXPAaHCHUS MMILYJIbCA, IPUHIIMII

CYHEPHO3ULIUN cul, IIPUHLAII paBHOIIpaBUs
VHEPLUHAIBHBIX CUCTEM OTCuéTa,
MOJIEKYJIIPHO-KHHETUYECKY IO TEOPHIO CTPOCHHUS

BEILIECTBA, F'A30BbIC 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKOU
SHEPruMu TEIJIOBOTO ABMXKEHHUS MOJIEKYlT C aOCOJIIOTHOU
TeMIEpPaTypoi, TMEPBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPaHEHUSI DJICKTPUYECKOTO 3apsjia, 3akoH KysnoHa, mpu

48




TOM pasiinyarh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €TO
MaTEMaTUYECKOe BBIPAXKEHUE U YCIOBUS (TPaHHUIIbL,
o0nacTv)  MPUMEHHUMOCTH;,  OOBSCHITH  OCHOBHBIC
MPUHITUIBI TCUCTBUS MAIIWH, TPHOOPOB W TEXHUUYECKUX
YCTPOMCTB;  pa3ivyaTh YCJIOBUS HUX  0€301acHOro
UCIIOJIb30BaHUSI B TOBCEIHEBHOW J>KU3HU; BBIMOIHATH
AKCIIEPUMEHTHI MO0 HMCCIEIOBAHUIO (DU3UUECKUX SIBICHUIM
U TIPOILIECCOB C HCIIOJIb30BAaHUEM MPSMbBIX, U KOCBEHHBIX
U3MEpEHUi, Npu 3ToM (POPMYIUPOBATH MpobIemMy/3a1aqy
U TUNOTe3y y4eOHOro JKCIEepUMeHTa, CcoOuparb
YCTaHOBKY U3 MPEIIOKEHHOTO 000PY/I0BaHUs, TPOBOIUTH
OTBIT U (POPMYIUPOBATH BHIBOJIBI; OCYIIECTBIATH MIPSIMBIC
¥ KOCBEHHBIC M3MEPEHUS HU3HUUECKUX BEJIMUMH, TIPH 3TOM
BBIOWpAaTh  ONTUMANbHBIA  COCOO  W3MEpPEHUs W
UCIIOJIb30BATh U3BECTHBIE METObI OLIEHKU NOTPEIIHOCTEN
U3MEpEHUI; UCCJEIOBaTh  3aBHCHUMOCTH  MEXIY
(GU3UYECKUMU BEJIMYMHAMU C HMCIOJb30BAaHUEM MPSIMBIX
U3MEPEHUHN, TMpU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bukcupoBaTh Ppe3yibTaThl MOJIYYEHHOW 3aBUCUMOCTH
bu3UYeCKUX BEJIMYMH B BUJIE TAOIUIl U TpadUKOB, JeaTh
BBIBOJIbI TI0 pe3yJibTaTaM HCCJeN0BaHusA; CcOOI0NaTh
npaBuwia  O€30MacHOro  Tpyda MpU  [POBEIECHUU
UCCJIEIOBAaHUNA B paMKax ydeOHOTO HKCIEPUMEHTA,
y4eOHO-HUCCIIEIOBATENLCKOM U MPOEKTHOM JESTEIHHOCTH
C WCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U
naboparopHoro  00OpYIOBaHUS;, peElIaTh PacuETHHIC
3ala4d  C SBHO 3aJJaHHOW (PU3MYECKON MOJIEIIBIO,
UCTIONB3YS (DU3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE
aHaJIM3a YCIOBUS 3a7a4d BRIOUpaTh (PU3UIECKYIO MOJICTTb,
BBIICTATh  (PUBHUCCKUE  BEIWYUMHBI HW  (DOPMYIIHI,
HEOoOXOIUMBbIE JJid €€ pElIeHMs], MPOBOAUTh PAacu€Thl U
OLICHUBAaThb  PEAJbHOCTh  MOJYYEHHOTO  3HAYEHHUS
(bu3UYeCKON BEIWYWHBI; pellaTh KaueCTBEHHBIC 3aJaui:
BBICTpAnBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
pacCy>KJIeHUH ¢ Omopoil Ha U3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTU U (U3HUECKHE SIBICHUSI; UCIIOIb30BaAThH
Opyu  pemieHuH  y4eOHbIX  3aJa4y  COBPEMEHHBIC
uH(OPMAIIOHHbIE TEXHOJIOTUU TUTSI MOMCKa,
CTPYKTYPHPOBAHUSA, WHTEPHPETANNH U TMPEACTABICHHUS
yueOHOW W Hay4YHO-IOMYJASpHOM  WH(pOpMaIuH,
MOJYYCHHOW W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UPOBATh TMOTyYaeMylo HH(POPMAIHNIO; MPUBOIUTH
OpUMEphl  BKJAJa  POCCHUMCKMX U 3apyOeKHBIX
YUYEHBIX-QU3UKOB B PpPa3BUTHE HAyKH, OOBICHEHHE
IPOLIECCOB OKPYKAIOUIEr0 MHUPA, B PA3BUTUE TEXHUKHU U

49




TEXHOJOTUH; WCIOJb30BaTh TEOPETHUECKUE 3HAHUS TIO
bu3uKe B TIOBCEIHECBHOM JKM3HH I OOCCIICUCHUS
Oe3omacHOCTH TMpH  OOpameHHH ¢ npudopamMu U
TEXHUYCCKUMHU YCTPONCTBAMHU, VISl COXPAHEHUS 3I0OPOBbS
U COOMIONEHHWsS] HOPM DKOJOTHYECKOTO TTOBEACHUS B
OKpYXarloliei cpene; padboTars B TPYIIIE C BBHITTOJIHCHHEM
Pa3IMYHBIX COIMATIBHBIX PpOJICH, IUTAHHPOBATh pPadoOTy
TPYNIBI, PalMOHAIBHO pacHpeeisaTh OOA3aHHOCTH U
TUTAHUPOBATH JEATEILHOCTh B HECTaHIaPTHBIX
CUTyallusX, aJeKBaTHO OIICHMBATh BKJIAJ KaXJIOro W3
YYaCTHUKOB TPYIIBl B PEIICHHE paccMaTpUBAEMOM
pOOJIEMBI.

Paspaborumnk:

i
CIIKBI'TY  mpenonasareinsb B.K.K. —-g*

["H.Ky3bMuna
PykoBoauTe/ib 00pa3oBaTe/ibHON NPOrpaMmbl H.B. AnenbkoBa
Jxenepr BI'TY B.C. Kynuo8
KAHLEUAAT Pu3.-MAT-HAYK,
LOoueHT KkAvepPbl BMyPMM
JIUCT AKTYAJIU3ALIUHN
padoueii mporpaMmmbl yueOHOro npeamera @usuka
PexBu3uThI
Ne Haunmenopanue o 3aceqaHus,
ITynkr B npeapinymeit | IIyHKT ¢ BHECEHHBIMU
1/ anementa OIl, YTBEPMBIIIETO
pe€aaKuuun N3MCHCHUSIMHU
n | pasnena, myHKTa BHECEHHE
U3MEHEHUI
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