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L. IOSICHUTEJIBHASA 3AIIMCKA
Jlannas pabouas nporpamma 1o ¢usuke wis 11 kimacca cocraBieHa Ha OCHOBE (elepaibHOI0 KOMIIO-

HEHTA IOCYapPCTBEHHOIO CTapAapra obmero obpasosanust. [IpuMepHOM MpPOrpamMMbl CpefHEro (MOIHOro) 00-

wero obpasosanus: “@usuka” 11 kraccs! (IpoUIBHEIA YPOBEHB) M aBTOPCKOM mporpammel I'.51. Msikuiesa

ast obmieoOpazoBarenbHbIX yupexaennit 10-11 kiiaccel, pekoMeHIoBaHHOH JlenaprameHToM 0OpasoBareib-

HEIX T[POIPaMM M CTaHIapToB obmiero obpasosanus MuHucTepcTBa 00pazoBanus Poccuiickoit ®eepanuu ¢

YIETOM PEKOMEH/IAIMH TI0 COBEPUIEHCTBOBAHUIO YUEOHOTO IPOLECCa, H3IOKECHHBIX B JIOKYMEHTAX:

[IporpamMMa cOOTBETCTBYET TPeOOBaHUSAM K YPOBHIO IMOATOTOBKH ydammuxcs. OHa no3pojsieT chopMupo-
BaTh y y4aUIMXCA JOCTATOYHO MIHPOKOE MpeicTaBieHre o (Gusndeckoi kapruHe mupa. B npumepHo# mpo-
rpaMMe IpeayCMOTPEHO HCIIONb30BaHie Pa3HOo0Opa3HbIX (OpM OpraHm3aliuy yueOHOro npouecca, BHEPEHHE
COBPEMEHHBIX METONOB OOy4YEeHHs ¥ MEJArorHYecKux TEXHOJOTHH, a TAaKkKe ydera MeCTHbIX ycnosuid. IIpo-
rpamMMa Mo3BOJISET YBEJIMYNUTH BpeMsl Ha PEIICHHE KOMIUIEKCHBIX 3a/1a4, 3a/a4 IOBbIMICHHOH CIIOXKHOCTH, Ja-
GOpaTOPHBIHM MPaKTUKYM, OONBIIE YACTITH BHUMaHUE H3YYECHHIO METOJOIOTHYECKHX BOTIPOCOB.

I1. O6man xapakrepucruka y4eOHoro npeamera «®usuka»
dusmka Kak Hayka 0 HauOoJee O0UIMX 3aKOHaX MPUPOJB], BEICTYNAs B KaUecTBe y4eOHOro NpeaMeTa B

I'MMHAa3HH, BHOCHT CYLIECTBEHHBIA BKJIAJ B CHCTeMy 3HaHMH 00 okpyxaromeM mupe. OHa packpbiBaeT pojb

HayKy B PKOHOMHYECKOM U KYJIBTYPHOM pa3BHTHH OOIIECTBa, CIIOCOOCTBYET hOPMHPOBAHHIO COBPEMEHHOTO

HAyIHOTO MHPOBO33peHUs. O3HAKOMIICHHE ydYallUXCsA ¢ METOJaMH HAy4YHOTrO MO3HAHUS MPEAnoJaracTes mnpo-

BOJIUTH IIPY M3yYEHUH BCEX Pa3felioB Kypca GU3HMKH, a He TOJBKO IPH M3YYeHHH CENMabHOro pasjena “®u-

3WKa ¥ METOJbI HAYYHOT O TO3HAHUS .

Jins penienus 3amaq (GpOpPMUPOBAHMS OCHOB HAyYHOIO MHMPOBO33DEHHS, Pa3BUTHS HHTEIUICKTYaJbHBIX
crioco0HOCTEH U IMO3HABATENBHLIX HHTEPECOB YUAIMXCS B MpoIecce H3ydeHHs QU3MKU OCHOBHOE BHHMAaHHE
ceyeT yAensTh 3HAKOMCTBY ¢ METOJAMH HAYYHOTO ITO3HAHMS OKPYXAIOIIEr0 MUpa, HOCTAHOBKE POOIeM,
TpeOyIOMuX 0T yYaIuXcs CaMOCTOATENIBHOM JEATENLHOCTH 110 HX Pa3peHICHHIO.

W3syuenne (HU3MKKM KaK COCTABHOM YacTH 0OIIEro oOpa3oBaHUU COCTOMT B TOM, 4TO OHA BOOPYXXaeT yda-
IIMXCS HAYYHBIM METOJIOM TO3HAHHMS, TO3BOJISIONINM MOIy4YaTh 00BbEKTHBHBIE 3HAHUS 00 OKPYKAIOIIEM MUpE.

3nanue (U3NYECKUX 3aKOHOB HEOOXOMMMO [l U3YUCHUs XHMHH, OHONOTHH, (QU3nyeckol reorpaduu,
texnojoruu, ObBX.
Kypc ¢usuku B MPUMEPHON MporpaMme CpeiHero (IIOoJHOro) odmero o0pa3oBaHus CTPYKTYPUPYETCS

Ha OCHOBE (DM3MYECKUX TEOPHIA: MEXaHWKa, MOJEKYJspHas (PU3UKa, dIEKTPOAMHAMHKA, DJIEKTPOMATHUTHBIC

KoJsieOanus ¥ BOJIHBI, KBAHTOBAS (PH3HKa.

Visyuenue Gpusuky B 06pa3oBaTebHBIX YIPEKICHHAX CPeHero (1oJaHoro) odmero odpa3oBaHus

HANPABJIEHO HA JOCTHKEHHE CJICAYIOMHUX UeJIeH:

e OCBOEHHE 3HAHHN 0 METONaX HAYYHOro II03HAHMS ITPHPOJILL, COBPEMEHHOM (HU3MYeCKON KapTHHE MUpA.
CBOMCTBAaX BEIIECTBA M MOJIA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, IMHAMUYECKHX U CTAaTH-
CTUYECKHX 3aKOHAX IIPUPOJIBL, JIEMEHTAPHBIX YaCcTHIAX ¥ (yHIaMEHTAIBHBIX B3aMMOICHCTBHUSAX, CTPOCHUH
¥ 9BOJIFOLMM BCeneHHo; 3HAKOMCTBO ¢ OCHOBaMH (DyHIaMEHTANBHBIX (PU3HUECKUX TEOPHH: KIAaCCHIECKOM
MEXaHUKH, MOJIEKYJIIPHO-KHHETHYECKON TEOPUH, TEPMOIAHAMUKH, KJIACCHYECKOH 2CKTPOTMHAMUKH, CIIe-
1HaTLHOM TeOPUH OTHOCUTEIHHOCTH, KBAHTOBOM TEOPHH;

e oBJIAJiCHHE YMEHMSIMH IIPOBOUTL HAONIONEHMS, [IAHUPOBATh U BBUIOJHSITH SKCIEPUMEHTHI, 00padaThl-
BATh Pe3yJIbTaThl M3MEPCHUM, BBIIBUTATh TMIOTE3Bl M CTPOUTH MOJEINH, YCTAHABIMBATEL I'PAHUIBI UX TPH-
MEHUMOCTH; .

e ppHMeHeHHe 3HAHMH 10 QU3NKE 1A 0OBICHEHHS ABNEHUHN TIPHPOIBI, CBONCTB BELIECTBA, IPHHIIMIIOB Pa-
OOTBI TEXHUYECKHUX YCTPOMCTB, PEICHUS (PU3HUECKUX 3a/1ad, CAMOCTOSTENBHOTO MPHOOPETEH S U OIIEHKA
JIOCTOBEPHOCTH HOBOM MH(pOpManuu GU3NYECKOTO COIEpPIKAHUS, HCIOIB30BAHMS COBPEMEHHBIX HH(pOpMa-
IIMOHHBIX TEXHOJOTMH I8 TOMCKA, NepepaldoTKM M IPEIbABICHUS y4eOHOH M Hay4HO-NONYJSPHOW WH-
¢dopMaruu 1o GU3MKE;

e pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTE/LIEKTYAILHBIX H TBOPYECKHX CHOCOOHOCTEH B mpoiecce
petnenust QU3MYESCKUX 33/1a9 U CaMOCTOSITEIBHOIO MpUOOPETeHHs HOBBIX 3HAHWH, BBITIOJIHEHUS OKCIIEpH-
MEHTAJILHBIX HCCIIEI0BAHMM, IOITOTOBKY OKIAI0B, pedepaToB U JPYrUX TBOPUYECKUX padoT;

¢ BOCHMTAHHE J[yXa COTPYIHHYECTBA B MPOLECCE COBMECTHOrO BBINOIHEHUS 33/a4, YBaKHTEJIBHOTO OTHO-
HICHHS K MHEHUIO OINMNOHEHTa, 00OCHOBAHHOCTH BBICKA3HIBAEMOM MO3UIUH, I'OTOBHOCTH K MOpPAIbHO-
YTUYECKON OIEHKE MCIIONb30BAHMS HAYYHBIX JOCTH)XEHHH, YBOKEHNS K TBOPLAM HAYKH M TeXHHKH, 0Oec-
[IEYMBAIOIIUM BEAYIILYIO POJIb (DU3UKH B CO3JAHUK COBPEMEHHOI'® MUPA TEXHUKH;

® HCHOJb30BaHHE NPHOOPETEHHBIX 3HAHUI M YMEHMil /Ul pelIeHUs NPaKTHYECKUX, KU3HEHHBIX 337134,
PAIMOHATILHOIO IIPUPOIOTIONBE30BaHHS M 3AIUTHI OKPYJKaromieil cpesipl, oOecnedeHns: 0€301acHOCTH Ku3-




HeJleATeIbHOCTH YeJIOBeKa U OOIIECTBa.
111. MecTo mpeaMeTa B y4e0HOM IIaHe
QejepanbHbli 6a3uCHBIN y4eOHBIN IUTAH JUIS 00pa30BaTeNbHbIX yUPSKICHHH Poccuiickoit Denepanuu
otBoauT 340 yacoB it 00s3aTENLHOrO H3yUeHus (U3NKU Ha NIPOQUILHOM YPOBHE CTYIICHH CPEJIHETO (moHO-
ro) obuero obpazosanus. B Tom uncne B X u XI kimaccax mo 170 y4eOHBIX 4acoB U3 pacuera 5 yueOHBIX 4acoB
B Hejelo. B mpuMepHOi porpaMMa IpefyCMOTPEH pe3eps CBOOOJHOTO y4eOHOro BPEMEHH B obbeme 28 ya-
COB JUISL UCTIOJIB30BaHUS Pa3HOOOpasHbIX (HOpPM OpraHu3aluK y4eOHOro MPOLECCa, BHEAPEHUS COBPEMEHHBIX
METOJIOB O0YIEHHMS 1 IEIarOTHYECKUX TEXHONOTHH, y4eTa MECTHBIX YCIIOBHH.
O6meyuebnbie yMeHHs, HABBIKH U CIIOCO0BI 1eATEILHOCTH
ITpuMepHnas nporpamMma IpeaycMaTpuBaeT GOPMHUPOBAHUC Y IIKOJILHHKOB o0miey4ueOHbIX YMEHUA ¥ Ha-
BBIKOB, YHHBEPCANBHBIX CHOCOOOB ACSTEIBHOCTH ¥ KIIOUEBBIX KOMIICTCHIIHIA. B 5TOM HanpaBieH1H pHOpUTE-
TaM¥ JUIst IKOJIGHOTO Kypca (PM3HKHU Ha HTare OCHOBHOTO 00mero 00pa3oBaHust SBIIOTCA:
[o3nasamenvhas 0essmelbHOCHb!
e HCIOJIb30BAHME IS IO3HAHMS OKPY)KAIOIIEr0 MHUPA Pas3IMIHBIX €CTECTBECHHOHAYYIHBIX METOLOB:
Ha0Jroien e, U3MEPeHNe, SKCIIEPUMEHT, MOICITAPOBAHHE;
¢ (opMHpOBaHWe YMEHHIT pa3TuyaTh (QaKThl, TUIIOTE3bI, TIPHYMHBI, CIEACTBHS, 10KA3aTC/IbCTBA, 38~
KOHBI, TEOPHH;
e oOBJajieHue aJIeKBATHBIMHU CIIOCOOAMHU PEUICHUs TEOPETHYECKHMX B SKCIICPUMEHTAJIBHBIX 3a/1at;
e TpHOOpPETEHHE ONBITA BBIBXCHHUS [HIIOTE3 IS OOBSCHCHMUS H3BECTHBIX (baxKToB U IKCIEPUMEH-
TaJIGHOM IIPOBEPKH BBIIBUTAEMBIX THIIOTE3.
Highopmayuonto-koOMMyHUKAMUGHAS. 0eSMELbHOCTb!
e BIAJCHHE MOHOJOTHUECKOH M JMANOTHYECKOH PEUbl0, Pa3BHUTHE CIMOCOOHOCTH MOHMMATh TOUKY
3penus coOeceTHAKa ¥ NPH3HABATH PABO HA HHOE MHEHMUE,
e WCIOJB30BAHHE JUIS PELICHNs O3HABATEIbHBIX 1 KOMMYHHUKATHBHBIX 3a/1a4 Pa3/IMiHbIX HCTOYHHU-
KOB WH(pOPMAIUH. ;
Peghnexcusnas 0esamenbHOCMb.!
e RBJIaJICHIC HABBIKAMM KOHTPOJIS ¥ OLUCHKU CBOEH JIEATENbHOCTH, YMCHUEM MPEABUIETH BO3MOXK-
Hble PE3yJbTaThl CBOMX [CHCTBUH: OpraHu3amus yueOHON AeSTeNbHOCTH: IIOCTAHOBKA MEIH,
[LJJAHUPOBAHHUE, OTPEIENICHHE ONTUMAILHOIO COOTHOIICHUS IIEJIH 1 CPEICTB.
IV. JInusocTHBIe, MeTanpeIMeTHbIC H NIPpeIMEeTHbIE Pe3yIbTAThI
ocBoenusi yuaeOHoro nmpeamera « Dusuka»

JIM4HOCTHBIMH Pe3y/IbTATAMH HU3YUYCHHS IpeaMeTa « Pu3nKay sBISIOTCS CIEAYIOIME yMCHHS!

Oco3HABATH €IMHCTBO | EJOCTHOCTH OKPYIKAFOIIEro MUPa, BO3MOXXHOCTH €r0 03HABAEMOCTH U O0BSICHH-
MOCTH Ha OCHOBE JHOCTIDKEHUH Hayky. [locTeneHHo BRICTpauBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PCHHE: -
BLIPAGATHIBATH CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC XH3HEHHBIE BONPOCHI, KOTOPBIE CTABHT JTUYHBIH JKH3-
HEHHbBIH OMbIT; :

- YUHTHCS TIPU3HABATH IPOTHBOPEYMBOCTD M HE3ABEPIIEHHOCTH CBOMX B3IVIA0B HA MUP, BO3MOKHOCTD UX
M3MEHeHs. YUHTBCS MCIOb30BATh CBOH B3IIISIBI HA MUD JUIs OOBSICHEHHUS Pa3IMYHbIX CUTYallUH, PeIIeHHUs
BO3HUKAIOIUX Mpo0JIeM U U3BJICUCHHS KU3HCHHBIX YPOKOB.

Oco3HABATH CBOM MHTEPECHI, HAXOMUTH U U3yYaTh B y4eOHUKAX 110 Pa3HbIM NPEIMETaM MaTepuan (M3 Mak-
CHMYMa), UMEIOIMI OTHOIIEHHE K CBOUM HHTepecaM. Mcmomb30BaTh CBOM HHTEPECHI LISt BBIOOpA WHIAWBUIY-
aibHOM 00Pa30BATEIbHON TPAEKTOPUH, IOTCHIMATBHON Oynylied npodeccuu u COOTBETCTBYIOMIEr0 MPOQUITB-
HOTO 00pa3oBaHusl.

[TproGperars OMBIT yYacTHs B J€NaX, IPUHOCIIIAX TONB3Y JIOAAM.

OuennBaTh KA3HEHHBIE CHUTYallMM ¢ TOYKH 3peHHs 0e30macHoro obpasa )H3HH H COXPAHCHHS 3/10pOBbS.
VuuThCsl BHIOUPATH CTHIIb NOBEIEHNUS, TIPUBBIUKH, 0OecednBarolue Oe30acHbi 00pa3 KU3HM U COXPAHCHHE
CBOETO 3/I0POBbSI, @ TAKIKE ONM3KHX JIFOJEA U OKPYKAIOIIHX.

OleHABATH YKOJOTHYCCKIH PUCK B3aMMOOTHOUICHHH YeloBeKa U Ipupobl. PopMUpOBaTh SKOJOTHICCKOS
MBIIICHUE: YMEHHE OLEHUBATH CBOIO AESTEIFHOCTH M MOCTYIKH APYTUX JIOJACH C TOUKH 3PCHHS COXPaHCHHS
OKPYIKaIOLIeH Cpenibl. .

MeTranpeIMeTHBIMH Pe3y/IbTATaMK U3ydeHHs Kypca « DH3HKuy SBIAETCs GOPMUPOBAHHUE YHUBEPCAIBHEIX
yueOnpix neiicruit (YVY/).

Pecynamuensie YY/I: :

CaMOCTOSITENLHO OOHAPYKUBATH M (HOPMYTHPOBATH MPOOIIeMy B KJIACCHOH M MHIMBUIYalbHOHK y4yeOHOH ned-
TEIBHOCTH.
BoiiBArath BEPCHH PEIIEHMs TPOOIEMBI, OCO3HABATH KOHEWHBIH PE3yJbTar, BBIOMpATh M3 MPEIUIOKEHHBIX




CPEJICTB U UCKATh CAMOCTOSITETIBHO CPEACTBA JOCTHIKEHH LEIH.
Cocrapiars (MHAMBHULYATBHO WK B IPYINE) IUIAH PELIEHUS IPOOIEMBL.
PaGoras 110 MpeIoKEeHHOMY ¥ (M) CaMOCTOSITENIbHO COCTaBIEHHOMY IUIAHY, HCTIOh30BaTh Hapsy ¢ OCHOB-
HBIMH CPEJICTBAMH K JIOTIOJIHATEIBHBIC: CIIPaBOYHAS JTUTEpaTypa, GU3HIECKHE IIPUOOPDI, KOMITBIOTEP.
[1nanupoBaTh CBOIO WHAMBUIYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.
Paborars 10 CaMOCTOSTEIBHO COCTABICHHOMY ILIAHY, CBEPSSICH C HUM M LEIBIO JACATCIIBHOCTH, UCIPABIIAL
OMMOKH, HCIIOJIH3YS CaMOCTOSTENBHO NOJ00PAHHbIE CPENCTRA.
CaMOCTOSTEIIPHO OCO3HABATh IPUYMHBI CBOETO YCIIEXa WIH HEycleXa i HaXO[HUTh CIIocOObI BhIXO/a U3 CUTYa-
U HEeycIexa.
VMeTh OlIeHUBATE CTEIEHb YCIEITHOCTH CBOSH MHIVBUAYaIbHOM 00pa3oBaTeIbHON eI TCIBHOCTH.
JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM KayecTBaM M YepTaM XapakTepa («KaKoB s»), OTpPEJIelisiTh HAIPaBICHU
CBOEro Pa3BUTHUSA (KAKUM S XOUy CTaTh», «YTO MHE JUIS 3TOTO HAJO CHETIAThY).
Ho3nasamenwvuvte YY/[:
AHanu3upoBaTh, CPABHUBATH, KIacCHGUIMPOBaTh U 00001aTh W3y4eHHbIE NOHsATHA. CTPOUTH JOTUYHOE pac-
Cy’)JIeHHe, BKITIOYAoIee YCTAHOBJIEHHE IPHYMHHO-CIICICTBEHHBIX cBs3eil. [IpencTapiate uHpOpMAIHUIO B BH-
J¢ KOHCIEKTOB, Tabmuil, cxeM, rpadukos. [IpeobpazoBsiBaTh MHGOPMALUIO K3 OJHOTO BUJA B JIPYro# U BbI-
Gupath ya00HyI0 115 cebst popmy (HUKcaluy U IPeICTaBIeHNs HHQOPMAIWH.
Mcnonp30BaTh pa3iidHble BHIBI 9TeHHs (M3ydaromee, IPOCMOTPOBOE, 03HAKOMUTENLHOE, TOUCKOBOE), IIpHe-
MbI CITyIHAHHUS. :
CaMoMy co37aBaTh MCTOYHUKH MHGOPMAIMKM PA3HOTO THIA U IS PA3HBIX ayJHTOPUH, cOOMOaTh IpaBHia
unQOPMaIMOHHON Ge30MaCHOCTH. YMETh HCIOJIb30BaTh KOMIILIOTEPHBIE H KOMMYHHKALMOHHBIC TEXHOJIOTUH
KaK WMHCTPYMEHT JUIs JIOCTH)XKCHHsS CBOMX Ilelieli. YMeTh BbIOMpaTh ajleKBaTHBIC 3ajiade IPOrpamMMHO-
armapaTHbIe CPEJICTBa M CEPBUCHL

IIpeomemmnusie YY/I:

[Ipu o6yuenun Qu3nKe, ASSTETLHOCT, CBI3aHHAS C MIPOBEJICHAEM (PU3HIECKOTO IKCIICPUMEHTA, OKa3hl-
BACTCSA KOMILUIEKCHOM, BKIFOUAONIeH B ce6s IIIAHNPOBAHHE, MOJICIMPOBAHNE, BBUIBIKCHHE TANOTe3, Habmoe-
Hue, 10100 NPUOOPOB U NOCTPOSHHE YCTAHOBOK, U3MEPEHHUE, IIPeJiCTaBlIcHe 1 0000wenne pe3yibraros. s
STOH HENH IPUMEHSETCS DKCTICPUMEHTAIBHBIN METO/I [I03HAHUS (PU3NIECKUX ABJICHUH.

Ilpu noaroroske yuammxcst 11 xiacca k crage EI'D ucnonn3yeM penieHHe SKCTIEPUMEHTAIBHBIX 33714,
KOTOPBIE TIO3BOJISIFOT OXBATHTH MOBTOPEHME GONBIIOrO KOMMYecTBa yueOHoro marepuana. llpumep sananus:
3AKpenuTe jKeao0 B LITATHBE U YCTAHOBUTE HAKIIOH XKeN00a TAKHM, YTOOBI INAPUK [POXOUIT BCIO JUIHHY HKelo-
Ga. ciioap3ys MMEIOIIME 3HAHMS, ONPEEIUTE: &) YCKOpeHHe IapuKa; 6) CKopoCTh Mapuka B KOHIE Kejnoda.
Vkaxkure, Kak MEHIeTCs CJIeyIOIHe BeTNIMHbI IIPY ABMIKEHWH [ITapuKa BBEPX MO xKea00y a) cKopocTs; 0) yc-
KOpEeHue; B) TIOTCHIMATBHAS SHEPTHUS; T) UMITYJIBC; ) KWHETHYECKas JHEPrus €) MoJiHas MeXaHuiecKkas SHep-
TS B PeATbHBIX VCIOBUAX (C yUeTOM TPEeHUs); 5K) MOJHAS MEXaHUTYeCKas SHEPTHs B HICAIbHBIX yCioBusx (0e3
y4dera TPeHusl). _

Pemenne SKcnepuMEHTAILHBIX 33124, GOPMAPYET YMEHHE [POBOJUTH HAOMIONEHUs W ONMCHIBATE HX,
3a/1aBaTh BONPOCH! ¥ HAXOAMTH OTBETHl HA HHUX ONBITHBIM ITYTEM, T.€. [NIAHMPOBATh IPOBEICHHE MPOCTECHIINX
OIILITOB, NPOBOAUTE IIPSIMbIE U3MEPEHHS [IPH MOMOIIM HAnOOIee 4acT0 MCHOMb3YEMbIX IIPUOOPOB, MPEICTaB-
JSTh Pe3yALTATEI M3MEPEHHH B BUjie TabHIL, JIeNaTh BHIBOJBI Ha OCHOBE HAOIIOAEHMH, HAXOAUTD IIPOCTEHIINe
3aKOHOMEPHOCTH B HNPOTEKAHWH SBJICHHM W OCO3HAHMN KCIIONB30BATh X B TIOBCEJHEBHON XKU3HH, cOOMONas
pasyMHuble MpaBujia TEXHUKH 0€30TMacHOCTH M HMPUOTM3UTENHHO IIPOTHO3UPYS IMOCTCHACTBHUS HETPABUIBHBIX
JICHCTBUN. :

Beinosnenue 1aboparopbix pabor GU3HYeCKOro MpakTHKyMa JOJDKHO ObITh CBS3aHO C OpraHu3aluei
CAMOCTOSITEILHON M TBOPUYECKOHU IeSTeNEHOCTH yUauxcst. Bo3MOKHBIN BapHaHT MHAMBHyalu3aliun paboTsl
- 3T0 TI060P HECTAHAAPTHEIX 33/[@HNH TBOPUECKOTO XapakTepa, HampuMep, TIOCTaHOBKa HOBOM 1ab0opaToOpHOi
pabGorsl. X0oTs YYSHUK U BBIIIOJIHSIET T€ JKe caMmble JeHCTBHA U OIEPalldy, KAKUe [TOTOM BBUTOIHST OCTAJIbHBIE
yqau‘me'csx* HO XapaxkTep €ro paGOTbI CYILICCTBCHHO MEHACTCA, T.K. BCE 3T0 OH JCiacT NepBbiM, a pe3yiibTar He-
V3BECTEH HU €My, HH YIHTENHO. 37€Ch, 110 CYIIECTBY, IpoBepseTcs He pU3MUeCKui 3aKOH, a CTIOCOOHOCTE y4e-
HEKa K TTOCTaHOBKE ¥ BBHITOJIHEHUIO (DH3AYECKOTo dKCrepuMenTa. [IpoBesis cepuio HeoOXOMMMbIX H3MEPECHHUN 1
BLIMHUCIIEHUN, YYEHHK OICHUBACT MOTPEIIHOCTH U3MEPEHUN M, €C/IM OHH HEJOMyCTUMO BEJIMKH, HAXOAUT OC-
HOBHBIE HCTOUHUKHI OUTHOOK U NPOOYeT UX YCTPaHUTh.

JlpyruM ydanmmMess MOKHO MPe/IIOKHTE WHMBHIYAIbHBIC 3a/IaHUsl UCCIEN0BATCIBCKOTO Xapakrepa,
r/ie OHU TOJYJAIOT BO3MOKHOCTE OTKPBITH HOBBIC, HEM3BECTHBIE 3aKOHOMEPHOCTH MM JIaXKe CIeNaTh H300pe-
tenue. CaMOCTOSTENILHOE OTKPBITHE U3BECTHOIO B (QH3UKE 3aKOHA HIU «U300peTeHHE» Cnocoda U3MEpeHws




(hu3nuecKoil BeTHIMHbI SBNSETCS OOBEKTHBHBIM JI0KA3aTeNhCTBOM CIIOCOOHOCTH K CaMOCTOSTEIEHOMY TBOPYe-
CTBY, TTO3BOJISIET IPHOOPECTH YBEPEHHOCTh B CBOMX CHJIAX M CIOCOOHOCTSIX.

B nipoiiecce ucciegoBanuii 1 0000LIeHNs NOIYUEHHBIX PE3YIbTaTOB WIKOABHUKK JOJDKHBI HAYHUTHCS
VCTAHABIMBATH (QYHKIHOHANBHYIO CBA3b U B3aMMO3aBHCHMOCTS SIBICHUH; MOJICIMPOBATE SABJIEHNS, BbIABUIATh
PHIIOTE3bL, SKCIICPAMCHTAIBHO TIPOBEPATH HX H MHTEPIPETHPOBATH MOMYYCHHBIE PE3YILTAThI; H3yyaTh (usude-
CKME 3aKOHBI M TCOPHH, TPAHUIIBI X IPUMEHUMOCTH.

Kommynuxamuenvie YY/I:

Ot1cranBasi CBOKO TOUKY 3pEHHMS, IPUBOIMTHL ApryMeHTHI, HOATBepXkaasd uX (axramu. B juckyccnu yMeTh
BHIZIBHHYTH KOHTPApryMEHTHI, HMepe(pasupoBaTh CBOKO MBICHb (BI4JCHHEC MEXAHH3MOM JKBUBAJICHTHBIX 3a-
MeH). YUHTBCSL KPHTHYHO OTHOCHTBCS K CBOGMY MHEHHIO, YMETh IIPHM3HABaTh OMIMOOYHOCTH CBOETO MHEHHS
(ecii OHO TAKOBO) U KOPPEKTHPOBaTh ero. Pasinyars B MACBMEHHOH M yCTHOH peyr MHCHHUE (TOUKY 3peHus),
JIOKa3aTeNbeTBa (ApryMeHThl, (DakTh), TUIOTE3bl, AKCHOMBI, TEOPUH. YMETh B3IJISHYTh HA CHTYAIlMIO C MHOH
HO3ULMH U JOTOBAPUBATHCS C JIFOJABMHI HHBIX HO3UIUH.

V. ConepixaHue y4eOHOro MaTepHaia.
OCcHOBBI YJIEKTPOJIUHAMHUKH (IPOJOJKEHHE)

WHyKiisi MATHATHOTO TIoJist. [[pMHIMI CyneprosuIiy MarauTHEX nosedl. Cuna Ammnepa. Crna Jlopenna.
DIEeKTPOU3MEPHUTEITbHbIE IIPUOOPBL. MarHuTHBIE CBOWCTBA BEIIECTBA. ]

MarHuTHBIH TOTOK. 3aKOH 3JIEKTPOMArHUTHON uHaykimu Dapajes. Buxpesoe snekrpuueckoe nosne. [1pa-
Bwto Jlenia. Camounnaykius. MHAYKTUBHOCT. DHEPIUs MATHUTHOTO MOJIA.

Jlemoncmpayuu MaruutHoe B3anMozelicTBue TokoB. OTKIIOHEHHE JJIEKTPOHHOIO ITy4Ka MATHATHBIM TIOJIEM.
MarHuTHBIE CBOMCTBA BeliecTBa. MarHuTHas 3aluch 3ByKa. 3aBucuMocTh DJIC MHAYKIMU OT CKOPOCTH H3Me-
HEHHUS MATHUTHOTO MOTOKA. 3aBucumocth DJ]C caMOMHAYKIIUA OT CKOPOCTH M3MEHEHHS CHIIbI TOKA ¥ HHIYK-
THBHOCTH IIPOBOJTHUKA.
Jlabopamopnvie pabomul
1.Habmonenus nedcTBUS MarHUTHOIO IOJIS HA TOK
2.M3yuenus siBJICHUS 3JIEKTPOMArHUTHOW HHIYKIUH
Kosebanus 1 BOJIHBI

KoneGarenpubiii koHTYp. CBOGOIHbIE 3JIEKTPOMArHUTHBIE KojleOanus. BeiyKICHHBIC 31eKTPOMArHUTHBIE
konebanus. [lepemennbiii Tok. JledcTBYONIIE 3HAYCHHS CHIIBI TOKa M Hanpsokenust. KoHIeHcaTop U KaTylika B
[{eITH [IePEMEHHOTO TOKA. AKTHBHOE CONPOTHBJICHHE. JIeKTpruecKkuil pesonanc. Tpancpopmarop. I1pons-
BOJICTBO, Ilepeiadya U MOTPeOJICHUE IIEKTPUIECKON SHEPrHH.

DJIeKTpOMar=euTHOE Tone. Buxpesoe anekrprueckoe noje. CKopocTh 31EKTPOMArHUTHBIX BOJH. CBOHCTBA
57IEKTPOMArHUTHBIX BOJH. [IpUHIIUIIBI PaZHOCBA3H U TE/ICBUICHHUS.

JHemoncempayuu: CBoGOIHBIE SMEKTPOMArHuTHbIE Konebanus. OCuuiuiorpaMma IepeMEHHOro ToKa.
KomzeHcaTop B el MepeMeHHoro Toka. Karyka B 1erny nepeMeHHOro Toka. Pe3oHaHC B I0C/e10BaTeIbHOH
1eny nepemeHHoro Toka. CloxeHne rapMOHHYECKUX KonieOanuii. ['enepaTop nepeMeHHOro ToKa.
Tpanchopmarop. M3mydeHue U IpHeM IEKTPOMAarHUTHBIX BOJH. '
Jlabopamopuvle pabomul
1.Onpeienenue Macchl rpy3a IpU NOMOLIM IPYKAHHOTO MasiTHAKA
2.0mupezesnenne yCKOpeHHs: CBOOOTHOTO NaeH s IIPH MTOMOIIY MasTHHKA
3. OnpenencHne 9ucia BATKOB TpaHcdopmaTopa
4. Cbopka mpocTeHiiero pagionprueMHIKa

Onruxa :
CBer KaK djleKTpoMarauTHas BomHa. CkopocTh ceta. Untepdepennums ceera. Korepentnocts.  Judpaxims
cera. Jludpaximonnas pemerka. Ilonspusanus cBera. 3aKOHBI OTpaXKeHUs W mpesomiienns ceera. Ilommoe
BHYyTpeHHee oTpaxenue. Jlucrepeus cBeta. Pa3mimdnble BUBI JEKTPOMATHUTHBIX H3IYYCHHH, NX CBOHCTBA U
npakTHYeckue npuMernerus. Gopmyna Touko# mum3sl Omrmdeckue mpubopsl. Paspemaromas criocobHOCTH
ONTHYECKUX IPHOOPOB. :

[TocTynarhl CHENHATbHON TEOPHH OTHOCHTEILHOCTH DifHinTeliHa. TIpocTpancTBO U BpeMs B CHCHHANBHOHN
TeopuH OTHOCUTENbHOCTH. [loyHas oHeprus. DHeprus nokos. PenaTusuctckuit uMnyJise. CBsi3h HOITHOH dHEP-
I'MHU ¢ UMITYJILCOM B Maccol Tena. Jlepekt maccel 1 DHEPrust CBS3H.

Jemoncrpanun OTpaxXeHUE U NPEITOMIICHHE 3JIEKTPOMArHUTHBIX BOMH. MHTepdepeniys 1 ubpaknus nex-
TPOMATHUTHBIX BOJIH. [loysipu3amust SIeKTPOMAaTHATHBIX BOJH. Moy siiist ¥ IeTeKTHPOBAHKUE BHICOKOUACTOT-
HbIX SJIEKTPOMATHHTHBEIX KoseGamuii. JleTeKTOpHBIA pamuonpueMuuK. Wutepdepenums csera. Jlubpaxims
cBera. [loiHOE BHyTpeHHee oTpaxeHHe cBeTa. [lomydenue criekTpa ¢ NOMOIko npu3mel. [lonyuenne crekrpa




¢ oMo bpakimonHoi pemerku. ITonspusanus csera. CIEKTPOCKOIL. doroannapat. [IpoeKIMOHHBIH
anmapar. Mukpockor. Jlyna. Tengeckon
JlabopamopHsle pabombl
1.3Mepenne 1ioKa3areis MpeoMIICHHUS CTEKIA.
2.0mnpenerenue ONTHIECKOH CUIibl ¥ (POKYCHOTO PACCTOSHUS cobuparomieil JUH3bI.
. Onpeenenne GOKYCHOrO PACCTOSHUS PACCCHBAOIIEH JIH3BD
. I3mMepenwne JIIMHBI CBETOBOW BOJIHBL
4. CHopka mpoCTEHIero paauonprueMHuKa
KpauntoBas ¢pusuka

Tunoresa M.TTnanxa o keaatax. ®orosddexr. Onpiret A.I'.Cronerosa. YpapHeHHe A.Diunrreitna 1 ¢o-
toadpexra. DoToH. ONBITHI I1.H.Jle6eneBa u C./1.BaBunosa.

[lnamerapnas MoJelb atomMa. Kantosble nocrynatsl bopa 1 nuHeiyarsle cnexTpsl. [ unotesa jae bpoiis o
BOITHOBBIX cBoiicTBax yactuil. Judpaxis 31eKTpoHOB. COOTHOIICHHE HeomnpenenenHocrei [efizenbepra.
CHOHTAHHOE ¥ BHIHYKIEHHOE H3ITydeHue caera. JIasepsl.

Mojie/Ii CTPOSHHS aTOMHOTO siipa. SInepHble cuibl. HykIoHHas MOZEIE A1pa. DHeprust CB3U a7pa. suep-
Hble creKTpsl. SnepHbie peakimu. [lenHas peakuus AeIeHns SAep. Snepuas suepreTuka. TepMosiiepHbIN CHH-
te3. PajmoakTiBHOCTE. Jlo3uMeTpus. 3aKOH ParoOaKTHBHOIO pacmarna. CraTtucTHUECKUN XapaKTep IpoIec-
COB B MHKPOMUpE. DJIeMEHTapHBIE YacTULbl. PyHIaMEHTAIbHbIC B3aUMOJIEHCTBHUS. 3aKOHBI COXPAaHCHHUS B
MUKPOMHDE.

Jlemoncmpauuu ®orodddexr. Jluneddarsie CIEKTPhI U3y CHU. Jlazep. CyeTYMK HOHU3HUPYIOMHUX YaCTHIL.
Kamepa Buiiscona. @otorpaduu TpeKOB 3apsHKCHHBIX JaCTUIL

Jla6opamopnsie pabomol

1.Ha6moieHre CIUIONIHOTO U JIMHEWYAaToOro CIIEKTPOB

2. M3mepenue paguaiuosHoro Gpona

Lo W2

Crpoenune Beesennoi

Conmeunas CHCTeMA. 3Be3/1bl U HCTOYHMKH uX dHepruy. COBpEMEHHBIC TPEACTABIICHHs O MTPOMCXOKICHAN 1
somommy Conuna u 38e3x. Hama Fanakruka. [lpyrue ranaktukd.  [IpocTpanCTBCHHBIC Macintabbl Ha0JIxo-
naemoii BeenenHoi. [IpUMEHHMOCTD 3aKOHOB (M3HKM Iisi OOBSCHEHHS NMPUPOJBI KOCMHYCCKHX 00BEKTOB.
«Kpacuoe cMemeHure» B CIeKTpax rafnakTuk. COBPeMEHHBIE B3TJIS/bL Ha CTPOCHUE H SBOJIONHIO BceneHHOM.
Memoncmpauyuu 1. ®ororpadun ConHna ¢ NATHAMA U npotybepannamu. 2. @oTorpaguu 3Be3HLIX CKOIUIC-
HUil ¥ ra30MbUIeBbIX TyMaHHoCTel. 3. @oTorpauu ragakTHK.
Haéniooenus 1. Habmronenue consednsix nated. 2. O6uapyxenue ppamenus ConHua. 3. HabOnronenus 38e3/1-
HBIX CKOTUICHHH, TYMaBHHOCTEH ¥ ranakTuk. 4. KOMIBIOTEPHOE MOJICIMPOBAHUC JIBUKCHHA HeOeCHBIX Tell.

IloBTopennue B opmarte EI'D
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