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[TogcHuTe IbHAA 3aNIMCKaA

PaGoyas nporpavma ectecTseHHO-HayuHOI HAMpPaBACHHOCTH MO (H3MKE C HCTOMb30BaHHeM 000pYI0BaHNHS

ueHipa «loukn poctar 118 yueGHoro mnpeamerta «®u3uka. BasoBbiil ypoBeHb. 10 — 11 knmacchl» cocTaBineHa Ha
octose:®IOC COO u paspaGoTaHa B COOTBETCTBHH C:

e ®eaepaibHbiv 3akoHoM o1 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6 obpasoBanuu B Poccuiickoii
Deaepauiuy (¢ H3M. U 10M., BCTYM. B cuay ¢ 01.09.2020):

* Tpebosanusvi (DejlepaibHOro rocylapeTBEHHOTO O06pPa30BAaTENbHOrO CTAHAAPTA OCHOBHOTO OBLIErO

o0pasoBatis (VTB. npikasom MuHucTepeTBa oGpasoBaHus W Haykd Poccuiickoii @enepaunu 0T
17.12.2010 Ne 1897) (pen. 21.12.2020);

* [llacnoprom saumonaabroro npoekra «O6paszosanues (yTB. npesuauymom Cosera npu [lpesunente PO
MO CTPATETHHCCKOMY PA3BHTHIO H HALMOHANBHBIM NPOEKTaM, NPOTOKOJ OT 24.12.2018 Ne 16);

¢ locyaapcrsenoii  nporpammoii  Poccuiickoli  @enepaunn  «Pazsutie oOpaszoBaHus»  (VTB.
Hocranosiernen [pasnrenscrtea PO ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6 YTBEPKACHUN
rocyaapetseHeol niporpavMmbl Poceniickoil @enepaunu «Pa3suTHe 00pasoBaHusy;

®  ABTOPCKOH NpOrpamMmoil ocHoBHOro oblero obpasosanus no duskke ans 7-9 knacco (A. B. IMépbiwku,
H.B. ®@unonosuy, E.M.UvTHEK, M., «JIpodar, 2015 1.);

®  y4e0HBIM N1aHOM B 0CHOBHOI o0pasoBaTeabHoil nporpammsl OO0 MKOY «Kemcutoprosckas COlL

*  MeToauueckimi peKOMeHAAUMAMH 110 CO3JaHHIO M (DYHKUHOHMPOBAHHIO B 001eobpazoBaTenbHbiX
OPraHu3alias. paciol0KeHHbIX B CENbCKOl MECTHOCTH M MafbiX ropoJax, LEHTPOB oOpazoBaHis
CCICCTBCHHONAY HHOH M TeXHoJOruveckoit HanpaBieHHocTell («Touka pocta») (YTBep:KieHb!
pacniopsie e Muniicrepetsa npocsetteHnus Poceuniickoii ®enepauun.

*  Dusuxa. Padoune nporpavvist. [Tpeametnas muuus yueGHukos cepun «Knaccuueckuii kypey. 10 — 11 kaaccsl.
Astop:A.B.1llarenuna

Peanusanns paboueii vuednoil mporpaMMbl OCYLIECTBISETCS ¢ NOMOIIBIO yueGHukoB: «Dusnka» ans 10 u 11knaccos
annin «Kaacenuecknii vyper agtoposl’.S.Mskuwesa, B.5.Byxosuesa, H.H.Corckoro, B.M.Uapyrina non penauueii
H.A [lapdenbtreBoii) M. «!Ipocseuenuer, 2020.

Mporpavma onpencisier coaepkatine 1 CTPYKTYPY YUeGHOro MaTepuana, rnocieaoBaTelbHOCTh ero H3yUeHHs, My TH
(hOPMHPOBAHHA  CHCTCVLI sHaHiil. vMeHMii M CMOCOBOB NeATeNbHOCTH, PA3BHTHS., BOCIHTAHHS W COLMANH3ALIHN
YUALLHXCH.

Cosiaanme uertpa «lToyka pocra» npeanonaraeT pasBuTHe o06pa3oBaTeNbHOH HMHPPACTPYKTY I
00u1e06pazoBaTe/lbliot OPIraHIIaluK, B TOM YHCIe OCHalleHHe o6ueobpa3oBaTebHON OpraHu3aLii:
|. obopyaosaniev. cpeiacrBaMH  0DYYeHHS W BOCTIMTAHMS /IS M3ydYeHHs (B TOM  uHcie
IKCHOCPUMEH [0 LHOIO ) 1IpeIMETOB,  KYpPCOB, JAHCUMMAWMH  (MOAYJeH) ecTeCTBEHHOHAY4YHOI
HANPARIEHHOC T apu peanyM3alMM  OCHOBHBLIX  001eo0paszoBaTeNLHLIX  MPOrpaMm H
JOMOJAHUTEH L LI 00 1e00pa30BaTeNbHLIX MPOrPaMM, B TOM YHCe 7S PaCIIUPEHHs COAepKaHMs

vuednoro npeavera «duznkar;

2. obopyaoBaic,  cp

~AcisaMu oDyueHMs M BOCMMTaHMA  AAs  peadu3allid  [porpaMm
AOTOAHHTE L0 0 07 Pas0LAHUA €CTECTBEHHOHAY YHOM HanpaBiIeHHOCTE



3. KOMOBIOTEPHBIM H HHBIM o0opy10BarHeEM,

HNpoduabubiit komnaexT 0Bopyr0Banus obecnespaet yhdexTHRHOE 10CTHKEHHE 0BPa3oBATENLHBIX
Pe3YILTATOR 00YYaIMMMHCA N0 NporpamMmam  ect CCTBEHHOHAYYHOH HaNpaBIE€HHOCTH, BO3MOIKHOCTD
YrayOn€HHOrO M3yYeHUs OTAENBHBLIX NPEIMETOR. B TOM 4HCAE A4S dopmupoBaHust W300peTaTEILCKOTO,
KPCATHBHOTO, KPHTHYECKOFO MBILACHUS, PA3EUTHA DYHKUHOHANBHOM FPamMOTHOCTH y o0yy4arLiMxcs. B
TOM YHCIE eCTECTBEHHOHAYYHOH M MaTeMaTHueCKOil.

3KCHCpH'\d€HT ABJIACTCA MCTOUHWKOM 3H2HUA U KPUTEpPHEM UX UCTHHHOCTH B Hayke. Konuenuus
COBPEMEHHOI0 00pasoBaHMs NOApPasyMeBaeT, YTo B YUeOHOM 3KCNEPHMEHTE BEAYIUYH POIb J10%KeH
3aHATH CamocToATe 1 bHBLH MCCeN0BaTENbCKUI YUCHHYECKHH IKCNEPHUMEHT. CoBpeMeHHbie
IKCNCPUMCHTATBHBIC HCCIRI0BAHHA 10 DU3MKE VIKE TPYIHO MPeACTABHTL 0€3 MCMOAB30BAHNHA HE TOAbLKO
AHAAOTOBLIX, HO MW UHDPOBBIX HM3MEPUTENBHBIX npubopos. B ®enepansHoM rocy AApCTBEHHOM
00pa3oBaTeALHOM craHaaprte (aanee — @O'OC) nponucaHo. 4TO OAHKM M3 YHHMBEPCAAbHbLIX YYeOHbIX

AeficTBui (aanee — YV]I), npuoBperacMbiX y4allMMHCA. J0MKHO CTATh YMEHHE «NPOBEaeHHS
OlibITOB, NpOoCThIX SKCNCPHUMEHTANBHBIX HCCllenoBaHMWN. MNpsSMbIX H KOCBEHHBIX HBMCPEHHH C
HCTIO/Ib30BAHHEM aHAT0IOBLIX W LH(BPOBBIX H3MEPUTE TbHBIX NPHOOPOEX.

YUeOHbIll SKCNEpUMEHT 10 (u3MKe, 0POBOIMMBIH Ha TpajiHlHOHHOM o0opynoBaHuu (0e3
npuMeHeHUs UWpoBeIX nabopatopuil). He MOKeT B HOAHOI Mepe o0ecrneyHTh pelleHHe Beex
00pazoBaTenbHbIX 3a1ay B COBpeMeHHOM 1wkote. ClokuBLascs cuTyauus odycioBJIeHa CyLIeCTBOBAHHEM
psaa npobnem:

* TPAAMUHOHHOE LIKONBHOC 000DPYA0BaHME H3-32 OIPAHUUCHUS TEXHHUYECKUX BOIMOKHOCTEH He
NO3BOAAET NPOBOAHUTD MHOTHE KOJHYECTBEHHBIC HCCIEN0BAHMS!

*  AMTEIBHOCTE  MpoBeleHMs  (HM3MUECKHX  HMCCIEN0BAHMH He BCeraa  coriaacyercs ¢
AAHTEIIBHOCTLIO \‘1{86Hb!‘{. 3aH$ETHﬁ'

® BO3MOXKHOCTE NpoBCACHHUA MHOIMUX d)H'ii!qec}\li\ uccaen0BaHHH orpaHv4yudBacTcCs T")EOOB HHAMMH
TeXHHKH Oe30nacHoCTH U ap.

Uudposas naGopatopus  KapaumHaibHbiM 00pa3oM  W3MEHSeT METOAWKY W  COAepiKaHue
IKCNCPUMEHTANLHON JACATENLHOCTH M MOMOTaeT pELIHTb BblIENepeyMc/eHHble npobaemsl. [lupokui
CIIEKTp llHCl)pOBbl,X HJATUHKOB TMO3BONaeT yYHalluMCHd 3HAKOMHUTbLCA C napameipawn C])H?HHLLI\OIU
IKCTICPUMENTA HE TOJLKO HA KAYeCTBEHHOM, HO W Ha KonanuecTBeHHOM ypose. C nomoubio 1HBpoBoii
-iHOOpdTOPHH MOJKHO MpPOBOIMUTDL IJIHTEABHBIH *l\CﬂepHV!tHl’ Jaxe B OTCYTCTBHH IKCIICPHMEH raropa. ]—Ip»i
JTOM H3MEDAEMBIC JaHHBIE M Pe3ynsTaTel MX 00paboTKM 0TOGPAKAKTCH HEMOCPENCTBEHHO HA JKpaHe
KOMITbKITEpA.

B npouecce ¢opmupoBanus IKcnepuMeHTaThHBIX yMeHHi no (Qu3uKe yuaumiica yuuTcs
MPCACTaBAATL HHPOPMALNIO 00 HCCIIEI0BAHMN B YeThIPEX BUIAX:

* B BepbanbHOM: OMMCHLIBATL IKCMNEPHUMEHT., CO314BaThH C/IOBECHYKO MOJ€/b DJKCIEPHUMEHTA,
(HKCHPORATH BHHMAHHE HA H3MEPAeMbIX (pH3HUECKHX BeTHYMHAX. TEPMHHOIOTHM;

. B 1abIMYHOM: 3aMOaHATD Ta0JIMLbl JaHHbBIX, JCKALMUX B OCHOBE NOCTPOEHUA rpadmma (npu
ITOM Yy yHAlLHXCH BOSHHKACT NEPBHYHOE NPeACTaB/ICHHE O MacITabax BeIHUYUH);

* B rpaguyeckom: CTpouTh rpaduku No TaOAMYHBIM NaHHBIM, 4TO MO3BOISET NepelTH K Bbl-
ABHKCHHIO TMIIOTE3 O XapakTepe 3aBHCUMOCTH MeX1y (HIHYECKMMM BEIHYMHAMH (MPH STOM YUHTElb
NOKA3bIBACT MPEUMYIICCTBO B BH3YalM3alUMH 3aBHCUMOCTEH MEKAY BEIM- YHHAMM., HACAAAHOCTL M
MHOTOMEPHOCTh);

* B AHATHTH4YCCKOM (B BMAC MATEMATHUECKHX YPABHEHHUH ): IPUBOAHTE MATEMATHUYECKOE OMMCAHHE
B3aHMOCBA3H qmmqecmn BEJIMYHMH, MaremarTnyeckoe 0000 uienue NMOJAY4CHHLIX PC3YIbTATOB.

[lepexoa Kk kakaomy sTanmy mnpeacrasienyus WHPOPMALMH 3aHWUMAET JAOCTATOUHO BO/LLION
NPOMEKYTOK BpeMeH#. besycosHo, B 7—9 Kaaccax 3T0T Npouece HeoOX0AMM, HO B CTAPUIMX KIaccax ITo

-



BPEMs MOKHO Obl10 Obl OTBECTH Ha pelleHie Gojee BakHbIX 3agay. B oTom miaue LHppoBbie
.ﬂﬂﬁOp&TOpHH MO3BOJAKT CVLIECTBEHHO 3KOHOMUTh BpeMa, KOTOpOE MOXKHO NOTPaTHTL Ha (bop.\mpoaauue
HCCNCN0BATEILCKUX YMEHMIH YUALUMXCA, BHIPAKAIOWNXCA B CAEAYIOMNX AeHCTRHAX:

¢ onpejeneHne npobGaeMsi;

’ NOCTaHOBKA HCCE10BaTEIbCKOMH 3anavm,

¢  [IaHHPOBAHME peluCHHUS 3a1auu;

*  NOCTPOEHUE MOjIeei;

*  BBIIBMKCHHUE IHIIOTE3:

. JKCNCpuMeHTaIbHas [IPOBEPKA r'dnoTes;

. aHalu3 JaHHbIX IKCINIEPHMEHTOB UIH Hill'__),IK),JCHHﬁZ

*  (OpMYAUPOBAHHE BBIBOIOR.

HOC.'IQ;IHHE roabl v yyamuxces H36.,'[K)HEICTCH HH3Kaa MOTHUBaiLlKMa H3VUCHHA CCTCCTECHHOHAYYHbIX
AUCLHILIHA M. Kak CACACTBHME, NajicHue Kauecrtsa oOpasopanus. Llubposoe yueGHoe oBopyropaHie
NoO3BOIAET yHauuMca O3HAKOMUThLCA ¢ COBPCMCHHBIMHM METOJaMM MCCJIEJ0BaHHA, NPpHMCHACMBIMH B
HAYKC. @ YUHTCNI0 — TMpPUMEHATL HA MPAaKTHKE COBPEMEHHbIE MNe1aroruyeckue TeXHOMOTHHU. [To3ToMmy
F1aBHOM cocTaBaAAIOWEH KoMIIeKTa « TOuKoil pocTay ABISHOTCA unudpossie 1abopatopuu

Yuebnas nporpamma 10 - 11 knaccos paccumtana wa 136 u 3a aea roaa M3yueHHd (no 2 yaca B HEAENO B
Kax oM Kilacce)

Maauu yeMble Pe3yibTatThl OCBOCHHA yUeOHOro npeaMera
Py pes) )

«MDU3HKA» ¢ ONMHCAHHEM YHUBEPCAIbHBIX yueOHbIX 1eHCTBHH, 10CTHIaeMbiX 00Y4a0IHMHCS
JluunocTHbBIE pesyabTaThl

.HHL!HOCTHHMH pe3yibraTaMH M3Y4HEeHHA npeamera «Dusukar ABIAOTCAH CHACAYHOIIIHE YMCHHA!

1. OCO3HaBaTh €IMHCTBO W UEAOCTHOCTBH OKPYKAKILErO0 MHMpa, BO3MOKHOCTM €ro mno-
JHABACMOCTH M OOBACHHMOCTH HA OCHOBE NOCTUKCHME Hayku. [locreneHHo BbICTPAMBATL
COOCTBEHHOR 11€JI0CTHOE MUPOBO33PEHME:

° BbipabaTbiBaTh CBOM COOCTBEHHBIE OTBEThI HA OCHOBHbIE HKUIHEHHbIE BOMpPOCHI, KOTOpblE
CTaBHUT NMYHBLIH HUIHEHHBIN OMLIT;

® YUHTBCA IPU3HABATHL NPOTHBOPEYMBOCTD M HE3ABEPWEHHOCTL CBOMX B3rJIAA0B HA MUPp,
BO3MOMKHOCTb HX U3MCHCHUA:

® YHHTBCA HCNOTb30BATH CBOM B3T/IAJbI HA MHUP 1718 00BACHEHHMS Pa3MYHbIX CHTYALIHI,

PELICHKA BOZHUKAKOUIHX npoﬁﬂe_\x U U3BJIEYEHHUS KHU3HEHHBIX VPOKOB!

. 0CO3HABATL CBOM MHTEpPECHl. HAXOAMTh M M3V4aTh B YuYeDHHKAxX 10 pasHbIM fpeaMeram
MaTepHal, WMEKLMA OTHOLIEHME K CBOMM HHTepecam. Mcrmoiab3oBaTh CBOM HHTEpech s
BbIOOpA HHAMBHAYANbHON 00pa30BaTENLHON TPAEKTOPHH, NOTEHIMAIBHO Oyayuieit npodeccum 1
COOTBETCTBYHOWETO NpoduabHOTO 0bpasoBaHus;

3. MPHOOPETaTh OMBIT YyYacTHs B Je/1aX, [IPUHOCALLNX [10b3Y JHOAAM:

4. OLEHNBATH KM3HCHHbIE CUTYALMK C TOYKH 3peHHa GezonacHoro ofpasa KH3HH W COXpaHEeHHs

310pOBbA. YUMTLCA BbHIOMPATH CTH/Ih MOBENEHWA. NPUBBLIUKH. OBECHEYMBaKOLIHe Ge30NaCHbIH 0bpaz
/KH3HW H COXPAHCHHE CBOETO 310POBbS. & TaKkKe DIW3KUX JTH0AEH H OKPYIKAIOIIHX;

1, OLIEHHBATL JKONOIMYECKHH PHCK B3aHMOOTHOLIEHHH 4enoBeka W npupoabl. Popmu- posaTh
IKOJIOTMHECKOE MBILIIICHHE: YMEHHE OLCHHBATH CBOIO JEATEIBHOCTD M MOCTYIIKHM APYrHUX MH0Aei ¢ TOYKH
3PCHUA COXPAHEHUA OKpYKalweH cpeabi.

Metanpeimernbie pe3y.abTaThbl

MeTanpenmeTHbBIMH pe3yasTaTaMu W3yueHus npeamera «dusukay apagerTcs bopmuposanne YV
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Peryaarususie YV

e CamocroaTeibHO 00HApYKHBATH i $opmyauposats npobaemMy B K1accHOI u HHIHBHILY-
ANbHOH yueOHOM nesaTensHOCTH,
o BblaBHraTe BepcHy perueHus npobemsl, 0CO3HABATS KOHEYHbIH pe3yabTart, BIOUpaTh U3

NPCANOKEHHBIX CPEACTB M HCKATh CAMOCTOATENRHO CPEACTBA JOCTHIKEHUS LIE/H.
CocTaBasTh (MHAMBHAYANLHO UK B FpYMNe) N1aH peleHUs NpodaeMbl.
PabBotas no npenomeHHoOMy 1 (M) CAMOCTOSTETBHO COCTABIEHHOMY TJIAHY. HCNOAb30-
Batk Hap:y ¢ OCHOBHBLIMH CPEACTBAMMU U 10MOIHUTE/IbHbIE: CIIPABOUHYIO THTEPATYPY,
dusnueckue npubopel, KoMmbIOTEp.
*  [l1aHMPOBATH CBOK HHAMBHIYANbHYO 00pazoBaTenbHYK TPACKTOPHIO.
e PabGotare 1o caMoCTOATENbHO COCTABAEHHOMY MaHYy, CBEpAACh ¢ HUM H LeNbl0 JeATeabHOCTH.
HCTIPAB.IAs OLHOKH, HCMTOB3YS CAMOCTOATE/IBHO 10A00PAHHBIE CPEICTRA.
e (amMOCTOSTENLHO 0CO3HABATL MPUUKHEI CBOErO yCHexa Hiau Heycrexa M HaxoAMTb Crocolbl
BbIXO4A M3 CUTYaLHH Heycnexa.
* VYMeTh OUEHUBATH CTENEHb YCMELIHOCTH CBOEH HHAWBHAYaAnbHOH 0Opa3oBaTenbHON aes-
FeAbHOCTH.,
* JlaBath OUEHKY CBOMM JIHUHOCTHBIM KAYeCTBAM H uepTam XapakTepa («KaKkoB si»), ONpPeAeInTh
HAaMpaBICHUS CBOCTO PA3BUTHUSA («KAKUM A XOYY CTaTh», «4TO MHE /I ITOTO HAMO CASNATHY ).
MosnaBareanunie YV

*  AHAIM3UPOBATH, CPABHUBATE, KAACCHDULUMPOBATSL U 0605LWATH HIYYEHHBIE NOHATHA.

o  CrpouTb JIOTHYHOR PACCYKAEHHE, BKIIOYAIOLIEE YCTAHOBIEHHE MPHYHHHO-CAEACTBEHHBIX
CBA3EH.

¢ llpeacrasnate nubopMaumio B BUIE KOHCIIEKTOB, TaBIHIL, CXEM, rpadukos.

* [TlpeoGpasossieate HHGOPMALHKIO 13 OAHOTO BHAA B APYroil U BLIGUpATH vao0Hyt s ceba
(opmy duKkcaunn u npeacTaBneHus HHGOPMALHHK.

¢  Mcnoap30Bath pas/AMYHbEIC BUIBI YTCHHs (M3yUatollee, NPOCMOTPOBOE, 03HAKOMHUTENbHOE.
MOUCKOBOE), NPUEMB! CIYLIAHMS.

e Camomy co31aBaTh MCTOUHUKH HH(OPMALMU PA3HOTO THNA U A8 PA3HBIX ay TUTOPHIl.
cobuonaTh NpaBuna HHPOPMALHOHHOHN GE30NacHOCTH.

®  YMeTh HCROAL30BATE KOMIBIOTEPHBIE H KOMMYHHKALHOHHbIE TEXHOIOIHH KakK MHCTPYMEHT 114
JAOCTUKEHHS CBOUX LeNeH.

*  YmeTh BbIOMpaTh 41eKBATHBIE 3a1aUc NPOrPAMMHO-AINAPATHbIe CpeACcTBa H CEPBUCHI.

IHpeavernunie YY /|

[Ipi obyuenun ¢dusuke AATEALHOCTL, CBA3AHHAA C MpoBeieHHEM (PU3HYECKOTO IKC-NEPUMEHTA,
OKa3blBACTCA KOMMAEKCHOH. Ona BkAlouaeT B ceGs pPsi 3TANOB: NIAHMPOBAHME, MOACTMPOBAHME,
BbIABHAKEHHE T'MOOTE3, HAOMO/EHHE. ﬂO,'llSOp []pl«f(_)('lpOB H I10OCTpOEHHE VCTAHOBOK, HW3MepeHHUE,
NpeacCTaBjieHHe H obobuienue PE3YIALTATOB. I_[[!H OCBOCHMA YKa3aHHbIX JTanoB [IpUMEHAETCH
IKCMEPUMEHTAIBHBIN METOL U3YYeHUS UINUECKHX SBIe- HUIl H POLECCOB.

[lpu noaroroske yuawmxes 11 knacca k caaue EI'D no ¢usmke cneayer chopMUpOBaTh ¥ HHX
YMCHHE pellaTh SKCNEPUMCHTANbHbIE 3a4a4W. B npouecce MX BbIMOTHEHHS MOKHO [OBTOPHTH
3HAUNTEILHLIA 00BEM npoiiieHHOro yueGHOro MatepHasia.

[Ipumep sxcnepumenTanbHOro 3ananus

3akpenute k€100 B WITATHBE ¥ YCTAHOBHTE HAKIOH KE100a Takum 06pa3om, uTOBb! LIAPHK NPOXOINT
BCIO NTHHY KEn004,



Hcnoabsys umeroinne 3nanus. OMPELEIUTE: a) YCKOPEeHHe LapuKa; 6) cKOPOCTE WApH- Ka B KOHLE
Kénoda.

YKakuTe, Kak M3MeHs0TCa creayrolne pU3HUECKHE BEIMUMHBI NPH IBHKEHUM lHapHKa BBEpPX 110
KEN00Y: a) CKOpPOCTb: §) vckopeHHe: B) NOTEHUMANLHAS JHEPIrHs. I) WUMIYIbC: A) KUHETHUecKas
PHEPrUs: €) [0AHAfA MEeXaHMYeCKas DHEPrHA B peaibHbiX YCIIOBHAX (C Y4Y€TOM TpeHHsA): #k) nmoaHas
MEXAHHUCCKAA SHEPrua B HleanbHbIX yCI0BUSX (He3 yuéTa TpeHus).

Petuenne sKcnepuMeHTaNbHBIX 34184 opmupyeT v yuaiunxcs cieayioune ymMeHus:
MPOBOAHTH HAOMOACHNS U OTIHCLIBATL WX:
® 3314BATb BONPOCHI M HAXOAMTH OTBETHI HA HUX OMBLITHBIM NYTEM. T. €. NJAHHPOBATH BHINOIHEHHE
MPOCTEHILUX ONbITOB;
¢  MPOBOAHTH NPAMBIEC HIMEPEHHUA NPH NOMOLM HaHGOIee YACTO HCMOAB3YEeMbIX TPHOOPOB:

NPEeACTABAATE PE3YIbTAaThl H3MEPEHHH B BHIE Tab HL;
[e1aTh BbIBOAbl HA OCHOBE HAOMIOACHHMI:
o HaXOLUThb NPOCTEiLIHe 3aKOHOMEPHOCTH B [IPOTEKAHUMU ABJICHHUIT H OCOIHAHHO HCMOIL3OBATS
HX B MOBCEAHEBHOH KU3HU, COO/II0Aas Pa3yMHbIE NPABHIA TEXHUKH G€30NacHOCTH U
MIPOFHO3HUPYA NOCACACTBHA HEMPABUIIBHBIX 1eHCTBHUII.

Boinoanerne  naGopatopHeix  padoT  du3Mueckoro NpaKTHKYMa [IOMKHO OBbITh CBA3aHO ¢
OpraHusauMen CaMOCTOATEAbHOH W TBOpPYECKOH AEATEIbHOCTH yudalmxcs. BoO3MOKHBIH BapuaHT
HHINBHYaIn3aLMu paboThl — 3T0 N0A6OP HECTAHIAPTHBLIX 3a/1aHHli TBOPYECKOro XapaKkTepa, Hanpumep
MOCTAHOBKA HOBOH nabopatopHoit paGoTsl. OpHrHHAILHOCTE Ta- KOO 3aJaHMA 3aKI0YAeTCs B TOM. UTO
YHALMHCS NEpBBIM COBepLIACT onpeleéHHbe 1eliCTBHS N0 BLINOTHEHHIO nabopatopHeiii pabotsl. [pu
JTOM DE3YIbTal ero SKCNEpUMEH- TajlbHOH AeATENLHOCTH NEePBOHAYATLHO HEM3BECTEH HH eMy. HHM
YUHTEMO.

DaKTH4ECKH 31€Ch MPOBEPIETCH HE CTOJIBKO 3HAHHE KAKOTro-1u6o du3nUecKOro 3ako- Ha, ABICHHS
Wil npoHecca. CKOILKO CMOCOOHOCTh YYAIIErocd K MOCTAHOBKE M BhINOAHE- HHIO (DHIHYECKOrO
dKenepumenTa. [1poseas cepuio HeoOXOAUMBIX H3MepEH il U BBIYHCICHMIT, OH OUCHHBACT MOTPELIHOCTH
H3MCPCHHH M. CCIH OHW HEAONYCTHMO BEJIMKM, HAXOAHT OCHOBHBIE HCTOUYHMKH OLIMOOK H npolyeT ux
YCTPaHHUTh.,

Hpyram yvawmmes Kiacca MOKHO NPeAnokHTh MHAMBUAYAIbHbIE 331aHHS HCCIEL0BATENbCKOIO
XApAKTEPA, B XOA€ BHIMOJHEHHA KOTOPLIX OHM M01Y4YaT BO3MONKHOCTh OTKDPbITh HOBBIC, HEH3BECTHbIE
3dKOHOMEPHOCTH MIIH naxe co3nath uiobperenue. CaMoCTOATENLHOE OTKPHITHE WU3BECTHOrO B (hu3nke
3aKOHa MM «H300peTeHue» cnocoda U3MepeHHs (UIU- YeCcKOH BeAMYMHBl ABAAETCHS OOBLEKTHBHBIM
AOKa3aTe/IbCTBOM CNOCOOHOCTH Y4alMXCA K ca- MOCTOSTE/NbHOMY TBOPYECTBY. B pesyibrare Takoil
ACHTENBHOCTH Yy HUX (POPMUPYETCS YBE- PEHHOCTb B CBOMX HHTEMICKTYANbHBIX CHOCOOHOCTAX.

B npouecce sKenepHMEHTANLHOrO UCCACA0BAHNA (BH3HYECKUX ABIEHMI] (npoueccos) U oboOLIeHMUS
NOAYUYCHHBIX PE3YILTATOB YUaLUUECH N0KHBI HAYHUTLCR:

. YCTaHaBAHBATh (YHKUHOHANBHYIO CBA3L H B3aUMO3ABUCHMOCTh ABJIEHHUI (nmpolleccoB);
® MOICAMPOBATH ABACHHA (IIpOLECCHI):
BbIABUTATE MUNOTE3bI, IKCNICPHMEHTA/ILHO NPOBEPATL HX W HHTEPNPETHPOBATH NO1YHEHHbIE
Pe3y/bLTAThI;
e H3yuyaTh (PH3MUECKHE 3aKOHB! U TEOPHH, YCTAHABIUBATE I'PDAHHUbBI HX NPHUMEHHUMOCTH.
Komvmynukatueuesie VY]]

° OTtcransas cBOIO TOYKY 3peHUS, NPHBOIHTS ApryMeHTbl H MOATBEPHKAATE HX QaKTaMH.

° VMeTh B IMCKYCCHH BBIBHIaTH KOHTPapryMeHThl. nepe@pasipoBaTh CBOK MbICIE (Blaje-
HHE MCXGHH3MOM 3KBUBAJIECHTHBIX 3aMCH ).

e YYHTBCSA KPHTHYHO OTHOCHTHCA K CBOEMY MHEHHIO, YMETb [IPH3HABATE OLIHGOUHOCTh CBOCTO

6



MHEHHA H €ro KOPPEKTHPOBATE.

Pasnuuatk B nuceMenHOM H YCTHOH peun MHEHHUE (TOYKY 3PEHMs ), 10Ka3aTenbeTBa (apry-
MEHThI, AKTBI), FHAOTE3bI, AKCHOMBL, TEOPHH,

Ymets B3rJIAHYThL Ha CUTY2LHIO ¢ MHOH FO3MUKWM U AOTOBAPHBATLCH € THABMH, NPHAEPIHH-
BAMOIWHXCA HHBIX TOYEK 3pEHMA,

llpeamernbie pesyabTaThl

Boinycknuk Hayuures:

ASMOHETPHPOBATE HA MPHMEPAX POlb 1 MeCTO GH3UKU B POPMUPOBAHUH COBPEMEHHOI
HayYHOH KapTHHbI MHPA. B PA3BUTHU COBPEMEHHOM TEXHUKH M TeXHOIOIHIL. B NPakTHYeCKOH
AEATEIbHOCTH Mo aeH;

AEMOHETPUPOBATEL Ha NPUMEPAX B3aUMOCBA3L MekIy (PHIHKONR M APYTHMH €CTECTBEHHbBIMH
HayKavu;

YCTAHABNMBATL  B3aWMOCBA3bL  @CTECTBEHHO-HAYYHbLIX SBJIEHHH W [IPUMEHATb OCHOBHbIE
(bii?HHt‘,L}\He MOAC/H 018 HX ONUCAaHHUA H OUBHLHE.HMH

HCMOAB30BATL  MHQOPMALMIO (H3IMYECKOTO COAEPIKAHHS [PH PElICHHM YueOHbIX, MPaKTH-
4ECKUX. TIPOCKTHBIX W MCCIeN0BATENbCKHMX 3a4ay., MHTErpHpys HHQOPMALMIO W3 PasIHYHBIX
MCTOUHMKOB H KPUTHYECKH €8 OLeHUBAas:

Pa3M4aTh W YMETb HCIONb30BATL B y4eOHO-MCCACAOBATENLCKONH ACATENLHOCTH METOAb!
HAay4HOTO NO3HAHUA (HAbJII0ICHHe, ONMCAHHUE, H3IMEPEHNE, IKCTICPHMEHT, BbIABHKCHHE FHIIOTE3b.
MOAeTMPOBAHKE M Ap.) H (OPMBI HAYYHOTO MO3HaHUA ((PaKThL. 3aKOHbI, TEOPHH). AEMOHCTPpUPYH
Ha NpumMepax UX pojib H MECTO B HAYYHOM NMO3HAHHWHU;

NPOBOIHTL NPAMBIC W KOCBEHHbIE U3MEHEHHA QH3HUECKUX BEAWUNH, BHIOHPAS H3MEpH- TeabHbie
ﬂpMOOpbl \'-ieTOVI HEOﬁXO,J,H\!OH TOYHOCTH lvl'i‘\flepf:l'll'{l»’l IM1aHHMpOBaTh X014 H3\1epeHHH nojiydyars
3HAYEHHE HM3MEpACMOH BEITHYMHBI W OLEHMBATL OTHOCHTENBHYKO MOrPEIHOCTb MO 3aAaHHBIM
(popmynam:

NPOBOAWTL  HCC/ICIOBAHHA 3dBHCHMOCTEH MekKIY (PU3HUECKHMH BEIMYMHAMH: [IPOBOJAHTH
H3IMEPEHHA H ONPEEATh Ha OCHOBE MCCIEA0BAHHS 3HAUCHUE NAPAMETPOB. XAPAKTEPH- 3YIOUIMX
AGHHYIO 3aBHCHMOCTD MEXKILY BEIHUHHAMM, U J1e1aTh BbLIBOA C YYETOM MOTPEUIHOCTH H3MEPEHMII;

HCNONb30BaTh A8 ONUCaHHA XxapakTepa nNpoOTCKaHUA (bH.iH‘ieCRH.\ npoueccos qJH'ilvi'-!C(_hHC
BEJIMYHHB! H ACMOHCTPHPOBATH B3aHMOCBS3b MEKIY HUMU:

HCOO1b30BATE AAd ONMUCAHMA XapakTepa npoiekaHus (HU3MYecKHUX MpoleccoB (u3MYecKHe
38KOHBI € YUETOM IPAHULL UX NIPHUMEHMMOCTH;

pPCliiaTh KadYeCTBCHHBIE 3a1ayM (B TOM UYMCIE ¥ MEKMPEIMETHOrO XapakTepa): MCMO/b3ys
MOZENH, (U3HYECKHE BEAMUMHBI W 3AKOHBL. BbLICTPAHBATH NOTHYECKH BEPHYKD 1IENOUKY
00BsicHeHHA (10Ka3aTe/NbCTBA) NPEATOKEHHOTO B 3aa4e NPOLecca (ABICHNA);

peliaTh pacuTHble 3a1a4u C ABHO 331aHHOH PU3HUYECKOH MOAETBIO: HA OCHOBE AHANW3A VCIAOBHS
3a1a4H  BbIACAATb (U3HYUECKYIO MOAETb, HAXOAWTh (M3MYECKUE BeIHUYWHBI M 3aKOHAL.
HQUO}\U'IH‘VH:-IE H Q0OCTaTOYHbIE 18 €& pelicHHUsA, NPOBOANUTD paC‘IETb] H MPpOBCPATHL HOTY YEHHBIH
pe3yabTat;

YUHTBIBATL TIPAHHUBLI MPUMEHEHHS H3YUYEHHBIX (H3HUYECKUX MOjeNeidl MNpu peweHun Qusm-
YECKHX H MEXNPEIMETHBIX 3a1a4;

MCNONB30BaTL MH(DOPMALIMIO M MPUMEHSTH 3HAHMA O NPHHUMAAX paboThl M OCHOBHBIX Xa-
PAKTEPUCTHRAX M3YHEHHBIX MaUIHH, NPUOOPOB M APYTHX TEXHHYECKMX YCTPOHCTB IS pelieHus
NPaKTHYECKHX, Y4COHO-HCCACNOBATE ILCKHX M NIPOSKTHAIX 33134,

ACMONB30BaTh 3HAHUY O d)M%EilIECKHX ofkexTax n npoueccax B NOBCEAHEBHOH KM3HH A1
obecneyeHns 6e30MaCHOCTH NP 00pPALiEHKN ¢ NPHOOPaMH H TEXHHYECKUMH YCTPONHCTBAMH, 1A
COXpaHeHHs 310pOBhA M COONOAEHUA HOPM IKOJOTMUECKOrO MOBEACHHA B OKpYkKalolleil cpene.
A1 TIPUHATHS PELUCHHH B NOBCEAHEBHON JKHU3HH.

-
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Beimyekunk nonyunr BosmomHocTh HAYYHTLCH:

¢ TIOHHMaTb K OOBACHATEL UENOCTHOCTL (BH3KHYecKOt TEOPHH, Ppa3IW4aTh TpaHHUBl €& rpu-
MEHHMOCTH H MECTO B ALY APYTHX PH3HYECKUX TEOPHIl;

L BlajeTh npuémamu NOCTpOCHUA TCOPCTHHECKHUX N0Ka3aTelbCTR MNpoTeKaHus (blr‘l'BHHECKH."i
ABICHHH H IPOUECCOB HA OCHOBE NOJYUEHHbIX TCOPETHYECKHX BLIBOJOB H 10Ka3a- TEABCTR:

@ .\apaKTepH3OBaTb CHCTEMH_Y}O CBA3bL '\’le}i\'ﬂ_\ OCHOBOMONararIMumMH HaY4YHbIMH TNOHATHAMM:
fIPOCTPAHCTBO, BpEMsl, MaTEPHs (BEWLECTRO. 0N1€). ABUKEHHE, CHIA, IHEPIHA:

®  BBUIBHTATE MHINOTE3bl HA OCHOBE 3HAHMS OCHOBOMOJArAKILMX 33KOHOB:

®  CaMOCTOATENBHO NAAHHPORATE U NPOBOINTE PUIHUECKHE IKCTICPUMEHTBI:

¢  XapaKTepH3oBaTh r100anbHbie NPOGIEMBl, CTOALIHE NMepel YeloBeYeCTBOM: JHEpreTHYECKHe,
ChIPLEBbIE, IKONOTHUECKHE, — U POLh GH3KKH B PELICHUA 5THX Npobiem:

¢ peulaTe APaKTHKO-OPHEHTHPOBAHHBIE KAYECTBEHHbIE M pPAacuETHbIE dusmyeckue 3anauu ¢
BLIOOPOM |(DM3HYECKON MOZENM. HCHOMB3YS HECKOMbKO (PU3HYECKUX 3aKOHOB WAH dopmyr,
CBA3BIBAIOMIHX H3BECTHbBIE (PH3IHUYECKHE BEIUUMHDL. B KOHTEKCTE MEKMPEAMETHbBIX CBA3EN;

¢ 00 BACHATH MPUHUMITBL PadOThI U XAPAKTCPUCTHKH H3YYEHHbBIX MAlLWH, NPUOOPOB U TEXHH-
HCCKHX YCTPOHCTE;
® 00BIACHATH YCI0BHS NPHMCHEHUS QHu3MYeCKUX MOLeNeH NpH peleHn GU3HYECKUX 3a1ay.

HaXOdWTh a1€KBATHY IO Npe/ioKeHHol 3a1a4e qmsmecr(_\ HO MOJE€b. paspewlath NpobiemMy Kak
Hd OCHOBE HMEK WX Y 3HAHUH, TaK U MpH NDOMOLLK METO10B OLIEHKM.
MexaHu4YecKHe ABeHUA

~ PAaClOSHABATbL MEXaHWYeCKHe sBJEHHS U OGDBACHATb HA OCHOBE MMEIIMXCH 3HAHHH OCHOBHbLIE
CBOMCTBA WJ/IM VCJIOBHS NPOTEKAHMA 3TUX IBACHUIL: DaBHOMEpHOe W HepaBHOMEPHOE [ABHIKEHHE,
PABHOMEPHOE ¥ DABHOYCKOPEHHOE NPAMOJIMHEAHOE [BWKEHWE, OTHOCHTE/NLHOCTb MEXaHHYECKOro
ABWKEHMA, CBOOOAHOE MNajeHHe Tes, DABHOMEPHOE JABWKEHHE 110 OKPY>XHOCTH, HHepIlHs,
B3aUMOAGHCTBUE TeJl, PEaKTHBHOE ABHMEHHE, 1epeada asaeHus TBEP/AbIMH TEJAMH, MHIKOCTAMU U
rasami, aTMochepHoe JaBneHue, IUIaBaHMe Ten, PaBHOBeCHe TBEPALIX TeJs, UMEHUIHX 3aKperJieHHYo
OCb BpaujeHus, Koebare/bHOe JBHKEHHE, PE30HAHC, BOJIHOBOE ABHKEHHe (3BYK);

~ ONHCLIBATD M3y4€HHbIE CBOMCTBA Te/l U MEXaHWUYECKUE SABEHMUS, HCTIO/Ib3YS GUSHUECKUE Be U bI:
[IyTh, N€peMellieHHe, CKOPOCTb, YyCKOPeHKe, NepHo obpalijeH1s, Macca Tea, M0THOCTb BeIlecTBa, Cuia
(cuna TsiKecTH, cuna ynpyrocTH, cuna TpeHus), gaBaeHHe, MMNY/AbC Tena, KUHeTHUYecKass 3Heprus,
TNOTEHLIMANIbHAA SHEPrus, MeXaHHYecKas paboTa, MexaHuyeckasd MoljHocTs, KIIJ NpH COBEPIUEHHUM
PaboThbl C HMCIO/Ib30BaHMEM MPOCTOr0 MEXaHH3Ma, CH/a TPEHHA, AMIJIMTYAA, [EPHOJ W 4YacToTa
KO/Ie0aHMH, [/INHA BOAHBI U CKOPOCTH €€ PacipoCTpaHeH!s; [IpH OMUCAHHH [PABHUABHO TPAKTOBATh
d)HBHHECKHﬁ CMBbICTi UCMNONB3YeMbIX BEJIMYMH, HX 0003HA4YEeHWUS H €AWHHI[bI H3MEDEHUHA, HAXOIHTb
$opMyJIbl, CBASLIBAOLWME AAHHYID (GUIUUECKYIO BEIMYHHY € APYTHMU BEJMYHHAMH, BbIYHUCAATH
3HaYeHHe GU3UYECKOH BeJIMUHHDI;

~— aHaJiIM3UPOBATb CBOMCTBA TeJl, MEXaHMYEeCKHE ARICHUY U IPOLECCHl, HCNIOAb3YS PHU3HUYECKHE 3aKOHbI:
3dKOH COXpaHeHMsl SHEPryM, 3aKOH BCEMUPHOTO TATOTEHHA, IPHHIHI CYNIEPNO3ULHH CHA (HaxoxIeHUe
pasHOAeHCTBRYOWEH cribl), I, 11 1 111 3aKoHbI HbroToHa, 3akoH COXpaHeHHUs MMNYy1bCa, 3aK0H ['yka, 3aKoH
[lackans, 3akoH Apxumena; pyM 3TOM pas/iM4aTh CAOBECHYI0 QOPMYJIHUPOBKY 3aKOHa W ero
MaTeMaTHYeCcKoe BbIDa/KEHHE,

T Das/iuuaTh OCHOBHbBIE NPH3HAKM H3YYEHHBIX (USMYECKMX MoJeneil: MaTepHalbHas TOuYKa,
MHEepLHalbHas CHCTEMA OTCYETA;

~ PeliaTb 33K, HCTOAB3Ys GU3HYECKHE 3aKOHBI (3aKOH COXPaHEeHUs 3HEPrH, 3aKOH BCEMHPHOIO
TATOTEHHWA, NpUHUMA cynepno3uuuu cun, |, Il u [l sakouwn HbloToHa, 3akon COXpaHeHHUs UMNY/bCaA
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sakoH ['yka, sakom [lackans, sakon Apxumena) n bopmynbi, cBA3bIBaOLHE DHU3HYECKHE BETUYHHDI
(nmyThb, CKOpOCTb, YCKOpEHMe, Macca Te/a, ILiOTHOCTH BElecTBA, CUiA, JAaB/ieHHe, HMIYAbC Tea,
KMHETH4eCKasn 3Heprus, MOTeHUMaNbHas 3Heprys, MexaHudyeckas paboTa, MeXaHHUecKas MOLIHOCTS,
KII npocroro MexaHusMa, CH/Ia TPEHHS CKOTLXeHUS, KOIODULHEHT TPEeHHH, aMIUIMTYAA, NEepUOJ] M
4acTOTa KoJIebaHMH, AJIMHA BOJIHBI M CKOPOCTH e DACOPOCTPaHeHHMs): HA OCHOBE aHa/iM3a YC/I0BUs
S3A34H 3ANMCBIBATL KPaTKOE YC/OBHE, BBIAE/NATL (PU3HWYECKHE BeNMYHHBI, 3aKOHBI M GOPMYyJibI,

HEeoB6Xo/iMMble AJIS e PellleHus], IPOBOAKTh PACueTh ¥ OLEHUBATEL PealbHOCTD NOJIyYeHHOTO 3HAYEHUH
PUIUYECKON BEJHYHHEL

Ternioesie ABJICHUNA

— Pacno3HaBaTh TEMNJIOBble ABNEHHA W 00BACHATE HA Gase HUMEKINMUXCA 3HAHWH OCHOBHBIE CBOMHCTBA
MK yCNOBUA NPOTEKAHWA 3THX ABJIEHUH: AWOQY3Hs, u3MeHeHHe oGbeMa Te/n [PH HarpeBaHMM
(oxnanieHun), Boabluas CKHMAEMOCTb Ta3oB, Majlas CKUMAEMOCTb JKHAKOCTeH M TBEpABIX Ten;
TEIJIOBOE paBHOBECHe, MCTapeHMe, KOHJeHC alUA, JIaBASHMe, KPDHUCTANIN3ALIHA, KUIIeHHe, BAAKHOCTh
BO3Ayxa, pasau4Hble Cnoco6bl Terionepejaud (Ten/ONPOBOAHOCTb, KOHBEKLHA, H3/yueHHe),
arperaTHbie COCTOAHHA BELIECTBA, MOI/IOLEHWE IHEPTUM NPH MCTIAapPEeHMH KHAKOCTHU M BbiJe/ieHHe ee
NpH KOH/IeHCALHH NIapa, 3aBUCHMOCT b TEMIIEPATYDbI KUIIEHHA OT [JaB/1eHUS;

~ OfHCbIBaTh M3YyY€HHbIE CBOHUCTBA TeJ WU TEMJIOBble SBAEHWS, HUCMO/b3Ys (HUIUYECKUe BeJUYUHBI:
KO/IMYeCTBO TeMJIOThl, BHYTPEHHSAA 3HEprUsd, TeMNepaTypa, V/Ae/lbHas TenJ0eMKOCTb BellecTsa,
YAeJibHad TenjgoTa NMJaBJaeHHd, YAeJlbHaa TenaoTa napoo6pa303aﬁnﬂ, YAe/ibHasd TENJI0Ta CTOpPaHHA
TOIVIMBA, KO3QOULMEHT MONe3HOro [eHCTBMs TEIIOBOr0 ABHraTe]s; NPH ONHCAHHH NPABHJIBHO
TPAKTOBATb (QU3MYECKMH CMBIC/ MCTIOAb3YEMbIX BEAWYHH, UX 0603HAYEHMA U eJHHULBLI HW3MepeHus,
HaxoAWTb (OPMY/bl, CBA3BIBAWOIIUE [AHHYI0 (QH3HYECKYH) BeAMYHMHY C JDYTUMH BeIUYHHAMH,
BbIYUC/IATh 3HaYeHHE QUIUYECKON BeTHYMHEI;

— dHa/JMU3HupoOBaTh CBOMCTBA T€Jl, TENJOBLIC ABJEHHA H NPOLECCH], HCIMONb3YAd OCHOBHbIE MOJIO¥KEHHS
aTOMHO-MOJ’IEKyﬂﬂpHOFO Y4YeHHd O CTPOEHHH BellecTBa H 3aKOH COXPAHEHHUSA DJHEPIrHH;

— Pas/iH4aTb OCHOBHbIE NPU3HAKH M3Y4YeHHLIX GU3MYECKUX MO/E/IEH CTPOEHHS 'a30B, KHMAKOCTEH M
TBeP/bIX TeN;

— [HPHUBOAUTHL MMPUMEDDLI IPAKTHYECKOr0 UCIT01b30BaHKA CbPISPI‘-IeCKHX 3HAHHH O TENJIOBBIX ABJIEHHUAX;

— pelaThk 3aJa4yd, MCOOJIL3YA 3aKOH COXPaHEeHMsd 3HEPrMH B TeIUIOBLIX Mpolueccax M GhopMysl,
CBA3bIBawIIHe (1)1/131/1‘-{3CKHE BeJIHYKHHbBI (KO.‘]H‘-I(:!CTBO TENAOTHI, TeMIepaTypa, yAeJlbHad TeN/J10eMKOCTb
BEU[eCTBa, yAe/ibHas TeMN/10Ta I1aBJIeHMs, VAe/lhHAs TerioTa NapoobpasoBaHHs, yelbHas Ter10Ta
CropaHua TOMJIMBA, KO3QQHUUMEHT NOJIe3HOT0 AeWCTBHA TEMN0BOro ABUIaTesis): Ha OCHOBE aHa/nW3a
VC/I0B1A 3a/1a41 3aNIMCbIBATEL KPATKOE YCAOBUE, BbIAE/ISITh QU3HYECKHE BETMYHHDBI, 3aKOHbI X GOPMYJIb,
HeoBXOAUMBIe [/l ee PelleHHs, TPOBOHTL PACYeThl M OLIEHHBATh PEaabHOCTb MOAYYEHHOrO 3HAYeHHS
(UIUYECKOM BEIUYMHEL.

SJTCKF}]H‘I(!CKHE H MariuTHbi€ ABJIEHH A

— Ppacno3HaBaTh 3/1IEKTPOMArHHTHbIE ABAEHUS W 06bACHATL Ha OCHOBE HMEKIUXCA 3HAaHUH OCHOBHBIE
CBOMCTBA MJ/IM YC/IOBMA NPOTEKAHUS 3TUX ABASHMH: 5/MEKTPU3ALMS Ten, B3aUMOAEHCTBHe 3aps/ioB,
SJTEKTPH‘{ECKHP‘I TOK H ero ,.U,EI:‘!CTB}/IH (TEDII{)BOQ, XMMHYUYECKOS, MaFH]r‘ITHOG), B3aHMO,ﬂ8ﬁCTBHE MarHHMTOB,
3/IEKTPOMArHUTHAsA HHAYKINS, ICHCTBHE MarHUTHOrO NI0JIsi HA NTPOBOLHMK C TOKOM H Ha ABHKYILYIOCH
3apAMEeHHYI0 YacTHLy, AeHCTBHE 3JIeKTPH4ECKOr0 N0/ Ha 3apSKEHHYI0 YACTHLY, 3/IEKTPOMArHUTHbIE
BOJIHbI, NPAMOJIMHEHHOE PACIPOCTPaHEHHE CBETA, OTPaKEHHe U NPeIoMIeHHe CBeTa, JUCNepPCHs CBeTa.
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~ COCTaBIATE CXEMbl 3/€KTPHYECKUX LieNeH C N0C/1eA0BaTeNbHbIM U NApasieabHbiM coeIHHEeHHEeM
S/IEMEHTOB, pas/iHyast yC/IO0BHble ODO3HAYEHMS 3/IEMEHTOB 3/IEKTPUUECKHMX Lemeil (HCTOYHMK TOKa,
KJIH0Y, PE3MCTOP, peocTart, IaMI0YKa, aMIIepMeT), BOJbTMETP).

— MWCHOMb30BaThH ONTHYECKHE CXeMbl JUIf [OCTPOEHHA H306paMEHHH B MJIOCKOM 3epkane W
cobuparuei TMH3e.

~ ONHWCbIBaTh M3y4eHHble CBOWCTBA TeJl M 3/eKTPOMarHUTHbIE SBJEHHH, MCII0Ab3YA dU3HYecKHe
BE/IHYMHDBL  MEKTPHYECKMH 3apAj, CHIa TOKZ, 3J/IEKTPUYECKOe HanpsKeHue, 3/IEKTPUUYECKOE
CONPOTHUB/IEHHE, YAEAbHAE CONPOTHBIEHUE BELIECTRA, paboTa 31eKTPHYECKOro M0JIs, MOUHOCTh TOKA,
POKYCHOE PACCTOAHME U ONTHYECKAs CUNA JHUH3bL, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHbI U
4acToTa CBeTa; P OMMCAHWUM BEPHO TPAKTOBAaTb GHU3IHYECKHH CMbIC HCII0/1b3YEMbIX BE/JIMYMH, HX
0003HaYeHUA M eJWHHLbI UIMEpPEeHMs; HAXOUTb bopmynel, cBA3bIBAKIIHE JAHHYI GU3UYECKYIO
BE/IMMHHY C APYTHMH BEJIHYMUHAMMU.

— dHJJIM3HMpPOBAaTb CBOMCTBA TeJ, 3JICKTPOMArHUTHbIE ABJIEHWH H [npouecchbl, UCMOJIb3y4 Cl)MEHH'eCKHt.‘
3aKOHBI: 3aKOH COXpaHeHuMs SJEKTPHUYECKOro 3apsaja, 3aKoH Oma A4 y4aCTKa LenH, 3aKoH ﬂ,}i{oyﬂﬂ-
J'IEH!J,H, 3dKOH HpﬂMOJIHHEﬁHOFO pacripoCTpaHeHMd CBeTa, 3aK0OH OTpaiKeHHA CBETa, 3aKOH NpesioMJIEHHA
CBETa; IPpH 3TOM pas/inyaTh CJI0BECHYIO Cl)OpMyJIHpOBKy 3aKOHa M ero MaTeMmaTH4eCcKoe BblpaxKeHHe.

— TPHBOAHWTL NPHUMEpL! IPAKTHYECKOr0 HCMO0Ib30BaHHA PUIHUYECKHUN 3HAHHMU O 3/IeKTPOMAarHHTHLIX
ABJIEHHUAX

— pPellaTh 337ja4M, UCI0Ab3Ys QU3UYECKHe 3aKOHb! (3axoH OMa s y4acTKa LemH, 3aKoH JhKoyig-
J"!eHu,a, 3aK0OH HpﬂMOﬂHHEﬁHOFO pacnpoCcTpaHeHus CBeTa, 3aKOH OTpaeHHA CBeTa, 3aKOH NpeJoOMJeHHs
cBeTa) U GOpMYyIbI, CBA3LIBAIOLIHE QHIHYECKHE BENUYHHDI (cuna TOKa, 3/MEKTPHYECKOE HATIPSKEHHE,
S/IEKTPHYECKOE CONPOTHR/EHHE, YAENbHOe CONPOTHBAEHUE BEUECTBA, PaboTa 3/IEKTPHUUYECKOrs 0.4,
MOIHOCTDb TOKaA, ClDOKYCHUE‘ pPacCCTOAHHE H OlITH4YeCKaA CHUa JJHH3bI, CKOpPOCTb 3JIEKTPOMArHHUTHbBIX BOJIH,
AJIMHa  BOJMIHBI M 4acToTa CBeTa, QOPMy/lbl pacueTa 3JeKTPHYECKOro  CONPOTHUBJEHHS
NPHII0C/IEA0BATEIEHOMHUIIAPA/INE/IBHOM COEJHHEHWM TMPOBOJAHUKOB): HA OCHOBe aHaAM3a yC/I0BHUA
3a/ia4M 3aMuCbiBaTh KpaTKOe YC/I0BWE, BbIAENATL QU3UYECKHE BENHYMHBI, 3aKOHb! U GOpPMYIbL,
HEOﬁxoﬂﬁMble AJid ee pellleHHHd, [pOBOAHUTDL pac4eThl H OLLEHHWBAThb peanbHOCTDb [10JIY4EHHOTI'0 3Ha4YeH U
GH3HUECKOH BETHYUHDI.

KBaHTOBLIE SBICHHA

— Pacno3HABRATh KBAHTOBLIE ABJEHHUA H OOBLACHATH Ha OCHOBE HMEeHIHXCA 3HAHUK OCHOBHBIE
CBOMCTBA MK YCI0BHA NPOTEKaHHUA 3THX ABJIEHUN: eCTECTBEHHAdA U UCKYCCTBeHHAass pagHo0aKTHBHOCTh,
0= B- U Y-H3/1y4€eHHA, BOSHMKHOBEHHE JIHHEHYaToro CIOEKTpa U3JIY4YeHHA aToMa;

— ONMCbIBATb M3Yy4YeHHbIe KBAHTOBbIE IBJIEHUA, UCTIO/NIH3VH (PU3UYECKHe BeJIMYMHLI: MAacCoBOE YMCIIO,
3apAZl0BO€ YMUC/0, Neproj, MOoJypacnajia, sHeprus GOTOHOB; NMpPH ONMCAHUM MPABU/ILHO TPAKTOBATh
pU3MIECKUH CMBIC/ KCHOJIb3YeMbIX BeJHYHH, MX 0603HAYEHUS W eQMHUIb] H3MepeHHs; HaxO4UThb
GopMyabl, CcBA3LIBAIOLIME JAHHYI0 OGH3HYECKYID BeJHYUHY C APYTHMH BeJUYHMHAMH, BbIYMCAATH
3HaYeHHe PH3HYECKOH BEJTMYHHbI;

AHA/M3UPOBATh KBAHTOBbLIE SBIEHHA, HCIOAB3YS (QUIHYECKHE 3aKOHBI M NOCTYAATbl: 3aKOH
COXpAaHEeHHA IHEPIHH, 3aKOH COXPaHEHHA 3/IEKTPHYECKOTO 3apAJa, 3aKCH COXPaHEeH s MacCOBOT0 YKHC/a,
3dKOHOMEPHOCTH H3/Jy4YeHUs] U TOIVIOUIEeHHH CBeTa aTOMOM, INpPH 3TOM pasjiv4aTh CJIOBECHYIO
GOpMy/IMPOBKY 3aKOHA M €r0 MATEMaTHYECKOE BblPAXKEHHE;
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— Ppas3qiH4aTb OCHOBHLIE NpHU3HaKH HHaHE‘TapHOl‘;I MoJesiM aToMa, H_YKJIOHHOF! MOAe/JIH aTOMHOTIO a4pa;

NMPpHBOAUTD OPUMEPb] IPOABAEHHUA B IPHPOJIE H NIPAKTH4ECKOT0 MCMOJIb30BAaHHS PaJJMOAKTUBHOCTH,
ANEPHBIX M TEPMOAEPHBIX PeaKL Ui, CMIeKTPa/IbHOro aHau3a.

JNeMeHTh! ACTPOHOMKH

— YKasbiBaTb Ha3BaHMsl N/aHeT CO/MHEYHOH CMCTEMBI; Pa3/iM4aTh OCHOBHbIE NMPUIHAKH CYTOYHOTO
BpalleHus 3Be34HOr0 Heba, ABKkeHUs JIyHel, CONHIA U [/1aHET OTHOCUTETbHO 3BEe3/;

— [MOHHUMATEL paszIMyusa Mexay FEJTHOILQHT{)H‘{E‘CKOI‘& “ PGOLIEH'T‘pH‘{E)CKOﬁ CHCTeMaMH MHUDa;

Bm K ao BOM NOJVYHT BOZMOM Th HAVYHTLCS:

— TMOHUMATb M 0OBACHATD LEJIOCTHOCTh QU3UYECKOM TROPHH, Pa3/IHYaTh MPAHULbI €€ IPUMEHUMOCTH H
MECTO B PAAY APYTUX QU3MHECKUX TEOPHH;

— BJAZACTb NpHEMaMH MOCTPOEHHA TEOPETHYECKHX A0KA3aTeNbCTB, @ TAKKE [IPOrHO3UPOUBAHHUS
ocobenHoCTeH NpoTeKaHua GU3UHECKUX SIB/IeHHH U TPOLECCOR HA OCHOBE MOMYYEeHHBIX TEOPETHYECKHX
BbIBO/{0OB U [JOKa3aTeAbCTB;

— XapaKTepu30BaTh CHCTEMHYI) CBA3b MEXAY OCHOBOMOMIATAMIMMM HAYYHBIMH MOHATHAMH:
NPOCTPaHCTBO, BPeMA, MaTepHA (BeLLeCTBO, TOJIe), IBMIKEHUE, CHIIa, IHEPTUs;

— BbIABHraTb THIIOTE3bl Ha OCHOBE 3HAHUA OCHOBONO/Araruiux C])HSH‘{E'CKHX SaKOHDMEpHOCTEI‘:I H
33KOHOB;

— CaMOCTOATEe/IbHO JIAaHHPOBATH U NPOBOAHTD (i)H3H‘-]€CKIde JKCIIEPHMEHThI,;

— XapaKTepu30BaTh I106ajibHbie MPOGAEMbI, CTOSALIKE NEPE/] YE10BEYECTBOM: IHEPreTHYECKHE,
CbIPbEBbIE, IKOJOTHIECKHE, - H PO/b QH3UKH B peLleH K 3THX npobem;

— peulaTh NPaKkTHKO-OPHEHTHPOBAHHblE KaUeCTBEeHHbIE U pacdeTHbIe QU3HYeCKHe 3a/4a4H ¢ BLIGOPOM
bU3HIECKOH MOAE/H, HCTIO/B3YS HECKONBKO QU3MYECKUX 3aKOHOB UM QOPMYJI, CBSI3bl BAOILIMX
U3BECTHbIe QU3HYECKHE BEJTMUMHBI, B KOHTEKCTE MEXKIpejMeTHbIX CBA3eil;

— 00DBACHATH MPHUHILKIBI pabOThI K XapaKTepPHCTUKHY M3y4eHHbIX MallWH, NPHOOPOB U TEXHHYECKHX
YCTPOMCTB;

- 00BICHATL VCI0BHA MNpUMEHeHHA d)uauqecxux 'VIOIJ,EJ'EEF{ IpH pelleHHH ql)HBHLIECKHX 3agad, HaxXOAHTH
dIeKBATHYIO Hp&',ﬂ,ﬂO}KEHHOﬁ 3agauye Q)HBH‘{ECKYI'O MOA€Nb, pa3pellaThb ﬂpOf’J’l&EM}/. KaK Ha OCHOBeé HMeWMmHXCA
3HaHMH, TaK H [IPH MOMOLIH METOAOB OUEHKH.

MexanuyeckHe sABIeHHSA

— HCIOJIb30BaTh 3HAHHA O MEXaHHWYLCKUX ARNTEHHUAX B MOBCEAHEBHOM XHU3HHK 14 0BecneyeHUs
6e30MacHOCTH NPHU 0BpaleHHH C NpUbOpaMH U TEXHHYECKHMH YCTPOHCTBAMH, A/ COXPaHeHHs
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310pOBbA H COGJ’MO,ELE!HHH HODPM 3K0QJIOIMYeCKOro nNoBeJeHud B Opr}Ka}OL[ie;‘l cpeje; 1pMBOAHTE
[NpUMEPBHI NPAKTHYECKOr 0 UCI0/Ib30BaHUA Cblf[EI‘!‘-{eCKHX 3HAHMWM 0 MEXaHUYECKUX HBACHUAX H
CI)HSH‘JGCKHX 3aKOHaX; IPUMEPEI HCI0/Ib30BAHHUA BO30OHOB/IAEMbIX HCTOYHUKOB DHEPruH;
JKOJNOTrH4YeCcKHUx HOCJIE,[[CTBHﬁ HCCIeJOBaHUA KOCMHUYEeCKOoro OPOCTPAHCTRB;

~ Pasnn4aTh rpaHMilbl NPHMEHMMOCTH GHU3HYECKHX 3aKOHOB, TOHMMATh BCeob LMl XxapaKTep
¢yHIaMeHTaNbHBIX 32aKOHOB (3aKOH COXPAHEHHUS MeXaHUueCKOH 3HEPrHH, 3aKOH COXPaHEHUS] UMITY/IbCA,
33KOH BCEMHPHOTO TATOTEHMS) M OrPaHUYEHHOCTb HCII0/1b30BAHHS YACTHBIX 3aKOHOB (3aK0H ['yKa,
Apxumega u ap.);

~ HaX0AHTb 3A€KBATHYIO NPeANOKEHHOH 3a/jaue QH3HYECKYI0 MOAe/ib, pa3peliaTh npo6aeMy Kak Ha
OCHOBE UMEIOLMXCS 3HAHWK [10 MEeXaHHKe C UCTI0/1b30BaHHEM MaTeMaTHYeCKOro afmnapara, Tak | pH
NOMOLLX METO/I0B OLEHKH.

TensioBblie AB/ICHUA

— MCNO0JIb30BaTh 3HAHHKA O TEMJIOBLIX ABJIEHHAX B IOBCEAHEBHOMU )KHU3HH A5 obecnedeHus
6esonacHoCTH ipu 06palleHuH ¢ NPUGOPAMH K TeXHUYECKUMH YCTPOHCTBAMM, 4J15 COXPAHEeHUS
3[0pOBbA 1 COO/II0ICHUA HOPM 3KOJOTMYECKOr0 MOBEACKHA B OKPYXAIOLIeH Cpe/e; NPUBOAHTD
MPpHUMEPDbI 3KOJIOTHYeCKHUX HOCIIGJJ,CTBHFI pa6OTbl ABUraTeneu BHYTPEHHEIO CI'OPpaHHA, TEIIJIOBbLIX H
TH/PO3/1eKTPOCTAHIIUH;

— Pa3/1HYaTh rPaHHIb NIPUMEHHMOCTH GH3HYECKHX 3aKOHOB, IOHUMATh BCEOoBIMI XapaKTep
PYHAAMEHTANbHBIX QU3UIECKUX 3aKOHOB (3aKOH COXPaHEHHs! SHEPTUM B TEMI0BbIX npoueccax) u
OrpPaHXYeHHOCTb UCTIO/Ib30BAHHUSA YaCTHRIX 3aKOHOB;

— Haxo[WTb aleKBATHYIO NPEA/IOKEeHHOH 3ajaue GH3HYECKYIO MO/Ie/Ib, pa3speliaTh Npo6/ieMy Kak Ha
OCHOBE HMEHLIMXCS 3HAHUM O TET/IOBLIX ABJ@HHAX C UCI0/1b30BAaHMEeM MaTeMaTHYECKOro afnapara, Tak
Y TIPU NOMOILH METO/[0B OLeHKH.

BJIEI-(T{)H‘-IECKHE H MarduTHble sIBJIEHUSA

— HCNOJ/Ib30BaTh 3HAHWA 00 3/IeKTPOMArHUTHAIX ABJEHUAX B [IOBCEHEBHOM MU3HHU /11 0BecrnedyeHus
6€30MacHOCTH Npy 06PAILEHHH ¢ TPHGOPAMH U TEXHUYECKUMH YCTPOHCTBAMH, /I8 COXPAHeH s
3,[1,0]303135-] u CO6IHO,Z[€HHH HOPDM 3KONOTrUYeCcKOoro rioBegeHus B ompyma}ougeff{ cpeje; NIpUBOAHTDL
NPHMepbI BAUSAHHA 3/1EKTPOMArHHTHBIX H3/1y4eHUHM Ha )KHBbIE OPraHU3Mbl;

— Pasiny4aTh rpaHMLbl NPUMEHUMOCTH QHU3HYECKUX 3aKOHORB, TOHUMAThb BCEOBIHH XapaKTep
dyHAAMEHTANbHBIX 3aKOHOB (3aKOH COXpaHeHHs 3/IEKTPUYECKOro 3apaja) ¥ OrpaHUYeHHOCTb
UCNOIb30BAHMS YACTHLIX 3aKOHOB (3aKoH OMa 4151 yyacTKa uend, 3akoH pkoyna-JleHua v ap.);

~ HCI0JIL30BATh MPHEMbI MOCTPORHMUA QU3UYECKHUX MOIe/Iel, MTOKCKA U GOPMYAUPOBKH [JOKA3aTe/bCTB
BbIABMHYTBIX I'MIIOTE3 M TEOPETHYECKUX BbIBO/I0OB Ha OCHOBE 3SMITUPUYECKU YCTAHOBIEHHbIX GAKTOB;

— HaxoJWTb aieKBATHYIO MPEANIOKEHHON 3aJaue PU3UYLCKYIO MO/Ie/h, pa3peluaTh npobieMy KaK Ha
OCHOBE HMERLINXCA 3HAHWH 06 3/1eKTPOMarHUTHbLIX IBJIEHHAX C UCTIONb30BaHHEM MaTEMaTH4YeCKoro
annapara, Tak ¥ NPy NOMOILH METO/0B OLlEHKH.

KBaHTOBLIe AB/IEHUA



~ HCNO/Mb30BATh MOJYYEHHbIE 3HAHUSL B IOBCEHEBHOM XH3HK IPK 06PALIEHHH C TPHUGOPAMH U
TEXHHYECKHMH YCTPOHCTBAMH (CYETYNK HOHUSHDYIOWAX YACTUL], J03UMETP), A/18 COXPAHEHHS
3A0pPOBbA 1 COO/TI0AEHHS HOPM 3KOIOTMYECKOIC N0BEJeHIs B OKPYIKAKOLLEH cpeje;

— COOTHOCHUTL 3HEPrui0 CBA3HM aTOMHBIX d4ep cC ,CLECI)EKTOM MaCChI;

— HPHBOJAWTDL NPHUMEPbl BAWAHHWA PaJHOaKTHBHbIX HBJiy‘-IE‘HHﬁ Ha }HUBbIE OPIr'aHHU3MBbI; TOHHUMATh
NPHHLOHIT ﬂeﬁCTBHﬂ AOBHMETPA K Pa3/indaTh YCAOBKA €ro UCNOJAb30BaAHUA;

— IOHHUMATb 3KOJIOTHYECKHE l'lpO@J'IEMbI, BO3HHKAWOUIHe NPH UCTTO/TE30BAHHH aTOMHbBIX
BHGKTDOCTaHU,Hﬁ, H IIYTH DELIeHHUHd 3THUX npoﬁ.:zem, nepcneKTUBbl HCIIONIB30BAHUA YIpaB/aAdeMoro
TEPMOALEPHOr0 CMHTEe3a.

J/IeMeHThbI ACTPOHOMH U

— YKasblBaTb 0OMIHE CBOMCTBA M OTAMYMS MJ1AHET 3eMHOi TPVIb] M TaHET-TUI'aHTOB; MAJILIX Tesl
Co/iHe4HOH CUCTeMBbl W BObILKX NIAHET; TT0JbL30BATbCA KapTOoW 3Be3HOro Heba npu HabAAEHUAX
3Be3/HOT0 Heba;

— PasinyaTb OCHOBHbIE XapaKTEPHUCTUKHU 3Be3] (pa3Mep, LigeT, TeMiiepaTypa) COOTHOCHTh I|BeT
3Be3/ibl C ee TeMIepaTypoi;

— PasjH4yaTbh THNOTE3b! O NPOUCKOMIEHUH CoNHEeYHOM CHCTEMBI.

Cojepkanue y4e6HOTO NpeaMera « PU3HKa»
10 knacc (68 yacos)
Hayuubiit meToa nosnanus npupospi (1 dac)
Gusuka - ynsamMeHTanbEas HayKa 0 npupoje. Hayuneiil MeTo no3HaHHs.

MeToabi Hay4HOTO HCCAEL0BAHHA QHU3HYECKHX ABJICHHIN. IKCIEPUMEHT U TEOPHA B MPOLECCe NO3HAHUA TPHPO/bL.
[TorpewrHocTH M3MepeHUs QUIMYECKHUX BeJHYMH. HaydHblie rUnoTesbl. Mogens GU3HUECKHX SBACHHA. QU3HUecKHe
3aKOHbI ¥ TeOPHH. ['paHuLibl NPUMEHHMOCTH QU3HYECKHX 3aKOHOE. Ousuueckas kapTHHA Mupa. OTKPLITHS B QH3HKE
- OCHOBAa Nporpecca B TEXHHKE H TeXHOJOTHH NPOU3BOACTRA.

Mexanuka (24 yaca)

Cucremsl aTcyeTa. CKaﬂHprIe H BEKTOpriE’ chBH‘-IC‘CKHE BeJIMUMHBL. Mexanuyeckoe ABHXEHHE H €TI0 BHIbI.
OTHOCUTENBHOCTL MEXaHHYECKOro ABMXKEHUA. Mruopenuas CKOPOCTh. YckopeHHe. PARHOYCKOPEHHOE JIBHIKEHHE.
,flRH')KEHHE_’ jage] Opr‘f{{HOCTH C HOCTOHHHOI‘:’I rno MOAV/JII0 CKOPOCTLIO. H‘_DHHL[HFI’ OTHOCHTEJILHOCTH [“a.rmneﬂ.

Macca W cuna. 3aKoHBl AMHAMHKH. CHOCOGhI M3MepeHMs Ccu. WHepuManbHbie CHCTeMbl OTCYeTa. 3aKoH
BCEMHPHOTO TATOTEHUA.

32KOH CcoXpaHeHWs HMNynAbca. KHHeTHYeCKas 2Heprus W paboTa. [loTeHuMa/bHas OSHeprua Tena B
rPaBUTALHOHHOM noJse. [loTeHumanbHaa asHeprus ynpyro AedOPMHPOBAHHOTO TesAad. 3aKOH COXPaHeHMS
MEXIHWUYECKOH IHEPIrHu.

/laBopaTtopHble paboThl:
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H3yyeHue 3akona COXPaHEHMA MeXaHUYCCKOM FHepruMm.
Monekynaphas ¢pu3nka, Tepmoaunamuka. (20 4acoB)

MOJ’leKyﬂﬂpHO - KHHeTH4YecCcKas TEOPHA CTPOEHHA BELLECTBA H ee SKCOEepHUMeHTa/IbHble OCHOBaHMU4.

ABCO/IIOTHAA TeMIIepaTypa. Y paBHEeHHE COCTOAHHE H/eaIbHOrO rasa.

CBA3b cpesHel KHHeTHYECKOH SHEPrUH TEMJIOBOTO ABHKEeHHA MOJEKY C aBGCOTHOTHOM TeMIepaTypou.

CTpoeHHe KHUAKOCTEH M TBepPABIX Te.

BHyTpenHsa sueprus. PaGora u Tenjocnepeaaia Kak CnocoGbl H3MEHEHHS BHYTPEHHE!H 3Heprum. [lepsblii 3aKoH
TePMOJHHAMHKH. [IpHHLMNL! JeHCTBHA TEMIOBBLIX MalldH. lIpobsiemsbl Tenso3HEpreTHkH M oxpaHa OKpyatolien

cpejiblL.
JlaGopatopHble paboTst:
OnsiTHas npoBepka 3akoxa Pel-MTioccaka.
OCHOBBI 31€KTPo AMHAMHUKH (22 Yyaca)

3/1eMEHTAPHbIH  3/1eKTPHYeCKUi 3apAA. 3aKOH COXpaHEHWs 3/IeKTPHYECKOro 3apsija. 3aKoH Kyzona
JnekTpuueckoe noJe. PazHocTo NOTeHKHanoB. UcTouduKkH nocTosuHoOro ToKa, dIeKTpOABHIKYILAaA cHaa. 3akoH Oma
ANs NOJIHOW  9JIEKTPHYECKOH  Lenu. ONEeKTPHYECKHH TOK B MeTailax, MEeKTPONMTAX, rasax M BaKyyMe,

MMoaynpoBOTHHKH.
JlabopatopHbie paboThI:
M3yueHne nocne[0BaTeILHOTO U APANIENLHONO COEAHHEH U NIPOBOJHUKOB,
Hamepenne 3/IC # BHYTPEHHETO CONPOTURACHHS HCTOUHHKA TOKA

Mosropenue (1 yac)

11 xnacc

68 wacos, no 2 yaca B Hegesl0.

371ekTpojuHaMuKa (nposonkenne) (11 4acos)

pa. Cuna Jlopenua. CamoMHAyKIMS.

MarHuTHOe none TOKa. HHayknA MmarHuTHoro noas. Cuna Amne
3akoH

MHAYKTHBHOCTb. 3Heprusi MarHWTHOrO [OAA. MarHUTHble CBOMCTBA BelecTBa. JJEeKTPOABHTATElb.
3/IeKTPOMarHUTHOR HHAYKUMH. [IpaBuio Jlenua. My KunOHHbIH reHepaTop 5/1eKTPHYECKOro TOKa.

JlaGopaTtopHble paboTsl
HabaroieHHe 1eHCTBHA MATHHTHOTO OIS Ha TOK.

Hsyuenue sBACHHS 3/1€KTPOMarHUTHOMH HHIVKOHA,

JN1eKTpOMarHUTHbIE KOJIeGAHUA ¥ BOJHDBL ONTHKA, (29 yacos)
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KoneGarenbublii KOHTYp. CBOGOAHBIE W BBIHYKZEHHbIE J/IEKTPOMarHuTHele Kojebanua. [apmounueckue

INeKTPOMArHHTHBIC KoJ1eBGaHHA. JNAeKTpHYEeCKUit pe3onasc NpousroncTso, nepegayua u noTpebaeHHe 31eKTPHUECKoii
IHEPIHH,

3/IeKTPOMAarHHTHOE moe. INEKTPOMArHUTHbLIE BOJHBI. CkopocTb 371eKTpoMarHUTHBIX BoaAH.  CeoficTsa
FNEKTPOMArHHTHLIX BOJIH. [IPUHUMIBI PAAHOCBA3N 1 Te/leBUeH 1A,

Cxopocts cBeta, 3akoHbl OTpaeHUs W mpenoMieHHsi ceeta. MHTepdepenuus ceera. Avdpaxkuus ceera.

Andpakunonnas pewerka, [lonspuszanus csera. Aucnepcus cBeta. JIMH3LL Popmyna TOHKOM JHH3LL, OnTHYECKHe
npubopsl.

Hoctynatei cneunansHoit Teopum oTHocuTennmocTH. MonHas 3HEPrusa. JHeprus NOoKoA. PelgTHBHUCTCKHI
UMy bC. JeQeKT Macc M 3Heprus cBg3u.

JlaboparopHele paboTsl
W3MmepeHue nokasartess npesoMIeHHS CTEKIA.

KeanTosas ¢guanka (15 yacos)

nnoresa [ranka o kBaHTax. PoTOIIEKTPHYECKHI] 3p¢eKT. 3akoHbl GoTo3derTa. YpaBHeHHe IHHIITEHHA 15
dorospderTa. PoTon. Jaraenue crera. Kopnyckynsapro-sonnoroii nyaausm.

Mozenu crpoeHus atoma. OmbIThI Pezepdoppa. O6bacHenne auHeivaToro CreKTpa BOAOPOJAA HA OCHOBe
KBAHTOBBIX N0CTYyATOB Bopa.

CocTaB W CTPOEHHE ATOMHOrO aapa. CeoMcTBA sflepHBIX CHA. JHEPrHsi CBA3M aTOMHbIX anep. Buabl
PaIHOAKTHBHBIX NPEBPALICHUH aTOMHBIX sijiep. 3aKoH PaZiMOaKTHBHOrO pacnasa. CBOHCTBA HOHM3UPYHOLIHX A/1€PHbIX
H3nyyeHHi. loza u3nyuenus.

AfepHbie peakuuu. Lennaa peakuus neneqns Afep. faepHan sHepreTuka. TepMosJepHbIi CHHTES,
J/1eMeHTapHble YacTHIbl. OYHAAMEHTANbHbIE B3aUMO/1EHCTBHS.

/laGopaTopHbie paBoThl

Habuiiogerue ciiomHOro 1 AMHERYaToro CHEeKTPOB.

CTpoenue BeenieHHoii (7 yacos)

Paccrosinme 1o Jynsl, Condua v 6aMxaimux 3Be3a. Kocmuyeckue Hecie0BaHUs, UX Hay4HOe U 3KOHOMHYECKoe
3Ha4enue. llpuposa CosHUa M 3Be3], MCTOYHMKH 3HepruH. PuavyecKHe XapaKTepHUCTHKH 3Be3, CoBpemeHHEIE
TPEACTABNCHHA O NPOHCXOKAEHHH H 3BoMIONMH COoNHLA U 3pe3n. Hama [alakTHra M MecTo ConHevHOH cHCTeMBb! B
HeH. Jpyrue raraktuku. Mpecrasiedue o pacuiupenuu BecenenHoi

MosTopenwue ( 6 yacos)

[To nporpamme 3a rog yHaluecs JO/IKHDI BbIOJIHHTD 4 KOHTPOJ/IbHBIX PaboT U 4 1a60paTOPHbIX paborT.

TemaTnueckoe nuanuposanue

. : 10 eracc ICSIEI R 7= Sy
N | TeMa Koanvecreo | Kowrpoabusie | Jlaboparopunie
L 4ACOR _ paborsl i paGorer

15



| 1 | Beenenne ' 1 5 0 | 0
[ 2] Mexanuka | 24 ,f 2 J 1 ]
L KUHEMAMUKA 9 | / ' E
L QUHAMUKA 8 | /
7L 3UKOHBL COXPAHEH U . 7 / )
'M.,’v_! Moaexyasipnas gusnka. Tepmoannavinka | 20 ‘ i 1
‘ Ocroebt MOAEKVIAPHO-KUHE MuMecKkod 6 }
| meopuu | ; | i
| Temnepamypa. Imepeus meniosozo z ‘ I /
i Q8UICEeH YL | - N | _4‘__ S
1 Bzaumusre NPEeBPAIyeHIA HCUOKOCMeT! U 3
| easos. Teépowvie meaa | , , |
|| Ocnoewr mepymodunavuru ! 7 ' / |
4 | OcHoBBI 2eRTPOIHHAMHKY 22 1 ' 2 |
| Daekmpocmamurxa Y 3 |
L 3aroHb nOCMOsHHO20 MOKA 8 ! 2 |
a i JACKMPUHECKU INOK 6 PASAUYHBIX CPEOAX J |
S | [MoBTopenne | 1 , ;
L6 Hroro 68 4 i -
Kasenaapuo-tematTnyeckoe nianuposanue 10 KJaace
N ; Tema ypora ' Koauveer | Henoabsosanne ! IIpuvedanne
Con/n | | BO 4acOB | obopyaoBaHus PR =l
Bseaenne (1 4ac) | : i o

/1 | Yro n3yuaeT Pusika. QUIKUYESCKHE ABACHHSA, | 1
| . HaGmioenus u onbitsi. : | | ,
_Mexannka (24 yaca) ‘ _ | 5

| f\m.reuumuhu (9 uacos)

; 2/1 | MeXaHH4ecKoe ABUIKCHHES, BIAbI ! 1
| ABHIKEHHH, M0 XapaKTEePUCTHKH. ,
- 3/2 | PaHomepHoe aBuKeHHe Ten. CKOpOCTb. 1 !

S PABHEHHE PABHOMEPHOIO IBHIKSHUA.
' Pewean 3a7ay.

43 | I'paduky npsmoinHeHHOro paBHOMEPHOIO ; 1
| ' ABHKEHU, PelicHue 3anay ]
5/4  CKOpOCTE MpH HEPABHOMEPHOM 1BHKCHHU. | 1 - DpoHTanbHAas
' MrHoeenHast ckopocts. Croxenue J1abopatopHas
| ckopocTeii ' pabora «HM3yuenue
| | PABHOYCKOPEHHOT0
' NpAMOIHHEHHOTO

| IBHIKEHM»: |
‘ HITaTHB 1adopaTopHbiil,

i | MEXaHMYecKas CKambst, |
| ‘ OpYCOK JepeBsiH-

f | | Hblil, 3TE€KTPOHHbII]

' | CeKYHI0OMEp

¢ JaTyUKaMH.
MarHMTOYNpasiseMble
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FCPKOHOBBIE NJATYHKH
CEKyHAOMEpa

6/5 | Ipamoanueiinoe PaBHOYCKOpeHHOe
| IBHIKeHMe.

. 7/6 | Pewenue 3anau Ha aBukeHuHe C
b , NOCTOAHHBIM YCKOpPEHHEM.

87 | Hemxenne ten. IloctynatensHoe

- ABHieHHe. MarepuanbHas toyka. M3yuenne |

| ABM/KEHUS Tea 110 OKPYIKHOCTH,

JlaGopatopHas

pabota Ne |
«H3yueHune ABU-KeHHs
Tella Mo OKPYKHOCTH»:
BECh! 3EKTPOHHbIE,

wTaTUB 1abopaTopHbIH ¢

JlepKaTeiem,
JAWHAMOMETP, HHTb,
JICHTa MepHas,
VIHCT Oymarw,
rpy3. 31eKTPOHHbIH

T =
9/8 | Pewenue 3a1au no teMe «Kunemarukayr.

CCKYHAOMED

__10/9 | KonrposbHas pabora Ne | "Kunemaruxa',

#]zma.uurca (8 vacoe)

11710 | B3aumoseiictaue Teq B npupose. Asaenne
| - mHepumnu. Muepunansuag cucrema otcyera.
_Tlepeulit 3aK0H HbioToHa.

| 12/11 | TonsTHe cunsl Kax Mepbl B3aHMO/ielicTBHA

, | Tes1. Pemenue 3anay.

13/12 | Bropoii 3akoH Hetotona. Tpetuii 3aion
HoioToHa.

14/13 | Tpunumn orHockteastoety [annies.

I5/14 | SBaenue rarotenus. paBuTaLMOHHbIE
CH/1bl.

16/15 | 3aKOH BCEMMPHOIO TAFOTEHMUS.

17/16 | Tleppas kocmuyeckas ckopocTh. Bec Tena.
| _HerecomocTs 1 neperpysk.

18/17 | Cuzni yIpyrocTi. CHibi TpeHus.

DpoHTaibHas
naboparopHas pabota
«H3yyenne aBumeHHs

Teaa NpH 1eHCTBUM CUIBI |

TPeHHA» . AEPEBAHHbIH
Opycok,Habop rpy3os,
MEXAHHYECKas CKaMbi,
JIMHAMOMETP

| Jaxonbt coxparnenus (7 wacos)

19/18 | Umnyabe MaTepHaibHON TOUKH. 3aKoH
| COXpaHEHHS UMY ThCa.

' ®poHTanLHag
naGopaTtopHas paboTa

. «Mcenenosanue ynpy-

| FOr0 H HEYNPYIOro
CTOJTKHOBEHMA TEJN:

| UHJMHADSI
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‘ | MeTaaiHYecKue (anro- .
4 ! MHHHEBBIH H CTANBHOLN),

‘HHTb MIACTHIHH, WTa- | ;
‘ | THB nabopaTopHbIH ¢ ‘

| Jepiartenem, nHHeNKa

FU 19 | Pta}\THBHOG ABuxeHue. Peienne 3anay 1 | T, - A o
| | (34KOH COXPAHEHHs UMMy Ibca) o SEy SRS B
| 21720 | PaGora cunbl. Momusocts. Mexannyeckas 1 .
IHEPrus Tena: NOTeHUHATbHAS U
| | KHHETHYeCKas, .
| 2221 _3aKOH COXPAHEHMS SHEPIHH B MCXAHHKE. 3
23/22 | J]aoopdTopHaﬂ paborta Nel. «M3yuenune JlaGopatopuas pabora No |
| 3AKOHA COXPAHEHHS MEXaHHYECKOI 2 «M3yueHue 3aKoHa ' .
| SHEPrum». COXPAHEHHS IHEPTUH» !
‘ | IPY’KHHA KECTKOCTEIO
‘ ' 20 H/m, rpy3 maccoii
| 100 r (2 wiT.), wraTue
| nabopaTtopHblid ¢
= 3 | lepiKaTeneM, THHeHKa X
24/23 | _Obobwarowee saustue. Pewenvie sanay. 1 5 g
| 25/24 | hompoqbﬁaﬂ pabora Ne 2 Hnuamnha | 1
| | 3akoHbI COXpaHeHHs B MexaHkHKe', ‘ ) 3
' Mouekyaspuas dpusuka. Tepmoanuavuka (20 yacoB) o |
| Oc HOBbL MOICKYIAPHO-KUHCMUYECKOU meopuu (6 uacos) - - RS e |
| 26/1 | Crpoenne ewtectna. Mosekyna. OcHoBHbic 1
. - nonoxenns MKT. 9Kcrlepm1enm.1bﬂoe .
AOKA3aTENBCTRBO OCHOBHBIX NOA0KEH T
__ MKT. BpovHOBCKOE ABHKEHHE. | i
2712 Macca moaekyi. Konuuectso Bewecrna. i 1 !
28/3 | Pewenne 3a1au Ha pacueT BeAUUMH. 1
L XaPaKTEPHU3YIOIHX MOIEKY bl 2
- 29/4 | Cunbl B3aumoaeHcTBHA Moneky.n. CTpoeHHe 1 |
i | | TBEPABIX, HHAKKX U ra3000pasHbIX Tel. |
- 30/5 | Maeansheiii ras 8 MKT. Ochoshoe ‘ 1
| ypaBhenne MKT. | .
31/6 | Pewenne 3a1au Ha Temy « Tennosoe 1

| ABHIKEHUE MOJIEKYI»

fe".mcpanﬂpa Inepeus menioeo2o Oeuxcenus moaekya (2 vaca)

32/7 | Temneparypa. Teniosoe paBHOBecHe.

1

33/8 | AbGcomornas Temneparypa. Temneparypa —
MEPa CPEAHEH KHHETUUECKOH IHEPruK
| ABHIKCHMA MOJICKYII.

1 | |

& : -
| Vpasnenue cocmosnus uoearsnozo 2aza. I'azoevte sarons (2

[
| Hacd) »

34/9 | VpaBHeHHe COCTOSHMS HASANLHOMO rasa.
' I'azoBbie 3aKkoHbI

35/10 | JlaboparopHas pa6ota Ne2. «OnbiThas
- | 5
! | lipoBepka 3aKkoHa [ eit-Jlroccakar.,

1 JlaGoparoptas pabora Ne
3 «IKcnepuMeHTANLHAS
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nposepka 3akoua ['efi- |

Jloccakay: natyuk ‘
AaBiCHHSA, TaTYHK
TeMieparypsbi. HITATHBE,
cocyn ans ,Jeuoncrpaumi
Ta30BbIX 3aKOHOB,
VIMHEeHKa, CoCYa ¢ TENo# ‘
BOIOH. COCYA ¢ XONOAHOM ;

im'(. a !

BO10M
| Bsauvnvie npespawenun scuoxocmeii u cazos, 1. seposie meaa (3 ;
— S —_— ——
36/11 | Hacumeuﬁmﬁ nap. 3aBUCUMOCTD 1aB/ICHHS 1 d)poHraandﬂ

| HACKIEHHOTO Hapa oT Temnepary psl.
l\HHEHHe HMcnapenue sunkocreii.

|
| |
SRS i,

nabopatopHas pabora
- «M3mepenue
- BJAXKHOCTH BO3AYXA»:
AaTYHK TEMIEPATYPhi.
Tep.\‘!()MeTp. MapJisA.
| COCY 1 ¢ BOAOH

' 37/12 | BaaknocTs BO3JlyXa M ee H3MepeHHe. 1 ]
| 38/13 | Kpucrananueckue u aMopdtisie Tena, 1
L Oc, HOGbL mepmodunavury (7 4acoe) | .
39/14 | BuyrpenHss suweprus. Pa6ora s | i | deMOHCTpauums j
! | TEPMOAHHAMHKE. ' - «M3menenune
1 1 ! | BHYTPEHHEH 3Hepruu |
‘ | TeJla MPH TPEHHUH H '
‘- 5 | yaape»: naTyuk
? - TeMOepaTyphl, ABe
' ! | 1OCKH, IBE CBUHLIOBbIE
;_,f o S | IIACTHHKH, MOJIOTOK WERATSE
- 40/15 | KoHuecTBo TenaoThL, YaensHas 1 |
| | TEMJI0EMKOCTb. |
| 41/ ‘ [TepBblii 3aKoH TepMoaHHaMuKH, Peluenne 1
| : 3ajay. e
| 42/17 i HeoOpatumocTs npoueccos B NpUpOIe. i .
| | Pewenue 3anau. i |
| 43/18 | [punuin neficrens u KT/ rensiosbix I
| | ABuraresneii. - |
| 44/19 | Hosropurenbho-0600watoiimii YPOK 110 1 J
| | Temam «ModekyiapHas dusmuka. i
- TepMoaunamukay. . S
| 45120 | KonrpoasHas padota Ne 3 1
| - «Monekyaapras dpusmka. OcHoss:
| | TEPMOAHHAM UK. | o
O(.‘HOBb[ FIEKTPOAMHAMHKH (22 yuca) -
)wanqwamaMMAu()wu(m) .
46/1 | Yro 1aKoE 3NeKTPOAMHAMHKKA. CrpoeHue 1

| aTOMa. DICKTPOH. DJIEKTPHUECKHIT 3apaa U
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| ! JIEMEHTAPHBIC YaCTHULBL.

}(‘._.__

47 |

T

3aKOH cOXpaHeHHs YEKTPHYECKOrD 3apsia.

| 3axon Kyusona.

| | .
| 48/3 | Peluenie 3anau. 3akon COXpaHeHus !
I | JIEKTpH CKOFO 3apsia  3akoH Kytoxa, | ‘ |
| 49/4 | DaexTpu gcm(;ae none. Hanpsokenuocrs | | 1
| IneKTpHYe KOrg noas. Mpurunn |
3 €y nepRo3HumH gbneﬁ. Pelenue 3anau. 7 |
| S0/5 | Cunosbie AuE Al DIEKTPHYECKOTO Mo, ,
. | Pemienume 3a 8 '
516 | Pewienie 3a3a4 Ha NPUMEHEHHE 3aKOHA
‘ ' Kynona. npUHLIANa CYTIEPIIO3 UK, 3aKOHA i
| _COXpaHEHHS BAEKTPHUECKOrO 3apsia. _‘ _
52/7 | Torenuuanshas IHEPTHsA 3apsIKEHHOIO Tena | 1 i
__B O/IHOPOAHOM ACKTPOCTATHYECKOM f0e. | !
53/8 | Hotenuman IEKTPOCTATHYECKOTO NOJIS.
' PasnocTs noteHumanos. Ceisb MEK Y 1
| HanpAKEeHHOCTHIO MO U HanpsKeHHeM. o L. 5. f
- 54/9 - Konzencaropsi. Hasnauerue, YCTPOHCTBO U !

| BHBIL.

—)’UROHhI HOCMOSAHHO20 moKa (S HUCOB)

55/10 |

Dnexrpuueckuit Tok. Yeaoeus.
HEOOXOAMMBIE 715l €10 CVUIECTBOBAHHUS.

' 56/11

3akon Oma /114 yuacTka uenu.
TocieaosareabHoe U napasiiebHOe

| COCAHMHEHHE NPOBOIHHKOR

HemoncTpauus
«Mecnenopanue
3ABUCUMOCTH CHJIbI
TOKa B NPOBOJAHHKE OT

| HanNpAKeHHsA» ! 1aTUHK
TOKA, JaTYHUK
HanpsKeHUd, PEIUCTOP,
peocTaT, UCTOYHHK
MATAHUSA, KOMOJIEKT
[1POBO10B, KAKY

n
=
3]

' JlaBoparopHas paGora Ne3: «M3yuenune

NOCAEN0BATENBHOIO H NapanaeibHOro
COCOMHEHHA NPOBOAHHUKOBY.

Jladoparopuas paGora Ne |

4 «H3yuenue
napaaienbHOro U
MOC/Ie10BATENLHOIO
COCAHHEHHA
MPOBOJHMKOB»: 1aTYUK
TOKA, 1aTYHK
HanpsKeHus, aMnepMerp
OBRYXNpeaelLHEH.
BOJLTMETP
ABYXNpEAenbHbIH.
PEIUCTOPLI, HCTOUYHHUK
MATAHHA, KOMITIEKT
hpoao;tos, KJ11OY

[ 58/13 |

PaboTa ¥ MOLHOCTH MOCTOSHHOIO TOKA.

| @poHTankHas




J1abopartopHas paboTa

| «HMamepenue paboTel u
| MOLUHOCTH

3MEKTPHYECKOTO TOKa»:
JaTYHK TOKA, NATUHK
HanpaKeHus,
amnepmeTp
ABYXIpEACAbHbIN,
BOJILTMETD

ABY XTpEAe/bHEBIH,
JAMIIOYKE, HCTOYHHK
[THTAHUA, KOMIIEKT
NMPOBOAOB, KIKY

59/14 | DnexTpoasMkyas cuia. 3akoH Oma 113 1 !
| N01HO# ueny. i i

60/15 | JlaGoparophas pabora Ned, «HM3mepenne 1 JlaGopartopHas paGora Ne | j
' DJIC ¢ BHYTpeHHEro CONPOTHEACHNS S«Hamepenne DIC u 5 ‘

- HCTOYHHWKA TOKa». BHYTPEHHEr O COMpOTHB-

i JICHUA UCTOYHHKA TOKAY
i | aTYuK TOKA, JaTHHK Ha-

TIPAKCHHS, aMIIEPMETP

‘ . JABYXTIpeaeIhHbIi,
' | BOALTMETP
' JIBY XTIPEACbHbBIA,

PE3UCTOP, HCTOUYHHK
MUTAHUA, KOMIIAEKT

| [1pOBOJ0OB, K/IKOY

| 01/16 | PeweHue 3anay4 (3aKOHBI IOCTOSHHOTO ‘ 1
' | Toka).

| 62/17  KonTpo.bnas paGora Ne 4. "3akoms! ; 1
{ ‘ 1\

.| TIOCTOAHHOTO TOK&». S
| Jtekmpuieckuti mox 8 paziuunblx cpedax (3 yacos)

| 63/18 | DaekTpuueckas MPOBOAUMOCTb PA3IMYHBIX 1
‘ BELUECTR. 3aBUCHMOCTD COMPOTHBICHHS

| - IPOBOAHUKE OT TEMIEpaTyphi.

_ CBepXMpoOBOAMMOCTS.

| 64/19 | DaekTpuyecknii TOK B MONYNPOBOIHHKAX. | 1
! ' TpuMeneHHe noTy NPOBOAHHKOBLIX ‘
| npudOpoB. | ) S S o
05/20 | DNEKTPHUCCKHIT TOK B BaKyyMme. 1 *
| _ DJeKTpoHHO-/TyYeBas TpyOKa. B
L 66/2] | DAEKTPUYECKHIT TOK B KHUIKOCTHX. 3aKOH ; 1 ;
L__ | 3JeKTpon3a. N ;
| 67/22 T JIEKTPHUECKHIT TOK B rasax. i
' HecamoctosrrenbHbIf M camoctos TenbHbIi ;
i | paspabl. SLE e 5
Tostopenne (1 vac) - P L |
_68/1 | Mosropenne. = et M e e B L ol




TemaTuueckoe MJIAHHPOBAHHE
1l knace (68 wacoe 2 u/B Hexeaw)

— T
N J Tema Kosmuectso | Konrpoabnnie " Jlabopatopubie paGornr |
e | ! 4acoB padoThI \ |
| | OCHOBBI 31€KTPOIMHAMHKH 11 1 . 1
| | (nponoskenme 10 knacca) | !
| 2 | Konebanus 1 sonusi. | 29 ) 2 “
| | OnThka. |
E KpanroBas pusika | 15 I
L4 Ctpoenue Beenennoii | 7 1
| S TlosTopesne 6
| mTOrO | 68 3 r
Kanenzapuo-remarnueckoe miannpopaune 11 iwrace
No Tema ypoxka Koanuecr | Ucnoanszosanue . Mpamevanne
_wm_ | BO 4aCOB | 00opya0BaHHs | . |
. 1. OcuoBbl 3aeKkTpoAHNAMEKH (Npogo/sKenie 10 11 | i
, macca) | |
! 1 [ MarnutHoe noJje, ero CBOHCTBA. e f IICHOHCTp_aLLHﬁ i e 777
" [ . «HU3mepenue nons | '
| | i | IOCTOSHHOTO MarHUTa»: | |
| | JATUMK MArHUTHOTO | |
; NoJst. NOCTOAHHbIM ’
5 | MArHUT N10J10COBOMN. .
' JleMOHCTpaLlHs |
! «HM3mepenue noas
|  BOKPYI MPOBOAHMKA C |
| TOKOM»: JATYHK '
5 MArHUTHOTO N0, ABa |
§ | WITATHBA, KOMIIJIEKT
| | IPOBOAOB, HCTOUHHK
P | TOKa, KJIOY s
|2 ] MarHHTHOE NoJe MOCTOSAHHOrO AEKTPHUECKOTO .
[ | Toka. |
3 | [lelicTBHe MarkWTHOro noas Ha MPOBOAHHK C !
‘ - Tokom.JlaGopaTopHas paGota Nel, |
‘ | « HaGnionenue aeficTens MarHuTHOTO 11044 Ha ‘ ;
| TOK». i | E
4 | HeficTBHe MarHMTHOIO NOAs Ha ABHKYLUHHACH i
dNEKTPHYECKHH 3apsi . |
- :' PCLLI';.‘H_I_i-\:_'%d_'lali no teme «MarsuTHoeE oae». - o '
6 | fsaenue 3ICKTPOMArHHUTHON HHAYKLMK. ' ‘
i MaruuTHbIi H0TOK. 32KOH 3A€KTPOMArHUTHOH |
| HHAYKLHH, ;
7 | Hanparjienue iE1YKUHOHHOrO Toka. [1paBHiio

| Jlenua.

F¥.



8 | Camounnykuus. UH1yKTHBHOCTD.

I‘ | DICKTPOMArHHTHOH HHAYKUHKY.

9 | JlaGoparophas paGora No2. «H3yyenne gpneiing |

i
!

JlaGopatopuas paGora Ne |

P

sBienue Y

o

H

«3akon Papanes. '

JA€KTPOMAarHUTHOM ‘
HAYKLUHH» . JaTUHK ;
anpsKeHUA, JaTUMK ‘

MArHuTHOrO nof,

1]

MHEHKa, KaTyllKa-

MOTOK., NOCTOSHHbIH

I
T
K

ONOCOBOH MarHur,
pyOka u3 [BX,
OMILIICKT [NpoBOAOB.

HITaTHB C ACpiKaTeIeM

S

10 | Daekrpomaruurhoe noae.

11 | KouTtposbHas pabora Nel. «MarHutHoe nose.
| DNEKTPOMArHUTHAS HHAYKLHY.

' 2. Koxebanns u BO.IHBL OnNTHRA.

29

12 CBoGOAHbIE H BBIHY ¥ AEHHbIE
| 37EKTPOMarHuTHbIE Konedanus,

13 Konebatenbusiii kontyp. [Tpespatienne
_OHEPTHH MPH 2/IEKTPOMArHUTHBIX KOJeGaHuax.

14 | Tlepevensblii snexTprueckuii Tok.

HemoHcTpauns

- «H3mepenue

XAPAKTEPHUCTHK
MEPEMEHHOI0 TOKaY:
ABYVXKAHaAALHa4d ‘
NpUCTaBKa- 5
ocunanorpad, 3syKoBoi |

| reHepaTop. HaGop
npo0Bo1oB

j - 'enepuposatue s1exTpuueckoii sHepruy.
; - Tpanchopmartopsi.

—
o]

HemoHcTpatms
«Tpanchopmatop»:
ABYXKaHaIbHas i
npucTaBka |
ocuuaaorpad, 38yKoBOH
reHepaTop. MHOr0obMoO- |
TOYHBI '

- TpaHchopmarop. HabGop
_[IPOBOJ0B

| Pewterine 3anad no teme: «TpancdopmaTopsi.

[Ipon3B0ACTBO M HCNOAB30BAHKE

\
|

| | 3ACKTPHYECKOH JHEPruH.
18 | llepenaua snextposHepruu.

19 | DnexkrpomaruuTtras BoiHa. CeolicTea
JIeKTPOMArHHTHbIX BOJIH.

20 HpuHuun paguoTteedOHHON CBAzN.
- lpocreiiwmit paanonpuemuuk.
{21 | Panuoaoxauus. Ilowgrue o TeieBHACHHY.




T
]

__Paseutue cpencts caasm. . |

[0

N

| 17 | |
2 | Kontponsnas paGora Ne2. «DNEKTPOMArHUTHbie J
|_konebanus u BOHbBIY. |

S

33 IC KOpPOCTh CBETA. r

24 | 3akoH oTpakenks cBeta. Pelenne satad na
| 34KOH OTPaKeHHe CBeTa.

25 | 3akoH npenomaenus ceera. Pelenne 3a1aq pa |

—

|

1 3aKOH NpeIOoMIEHHS CBeTa. ' i

26 | Jlabopatophas paGoTta Ne3. «HM3mepenne | - Jlaboparopuas pabora |
- oKas3aTens 1IpenoMeHHs CTeKnan. ‘ - Ne 4«M3mepenne

i ‘ nokasarens
NpeJOMIEHHS CTeKAa»:
OCBETHTE/Ib C HCTOYHH- |

| KOM CBeTa Ha

| 3.5 B, HCTOYHHK

| [IATaHUA, KOMIIEKT -

. | NIPOBOOB. LieeBas

. ’ ‘ Auadparma, noayiu-

| NUHAP, NAAHLIeT Ha |

' | MJIOTHOM JTHCTE € '

! | ‘ KPYTOBBIM .

i | i | TPAHCIIOPTHPOM t

00 (SRS, W T A [

27 | Jlnnza. IMoctpoenue u3obpakenns B anH3e, ; JlabopaTtopHas pabora Ne |
‘ : 5 «Onpenenenue ,
3 ONTHYECKOH CHITb! H |
' ' | (HOKYCHOr0 pacCcToAHHA
i | COOHparolLeii AHH3bIY:
OCBETHUTEb C
HMCTOYHHKOM CRETa Ha
| 3.5 B, HCTOYHUK MMUTA-
‘ : HHS, KOMOAEKT
| | NpPOBOOB, Lueliesas
: | Axadparma, sKpaH
: 5 CTalbHOM,
Harpasisiomas ¢ ,
, H3IMEPHTENbHOMN Ka0i, |
i COBHpaloLLHe THH3EL,
| pacceMBaiolas AuH3a, |
‘ ciain
' ‘ «Monenes npeamera» B
| | ’ _ peiitepe

 SEETeERE SR = ey

- 28 | Jlucnepcus ceera.

29 iL HMutepdepenuns ceera. udpaxius ceera. ‘

30 | MNMoagpuzauus ceera. S T !
31 | Pewenne 3aza4 no Teme: «OnTHKA. CeetoBble | : :

| BOAHBIY. | i |

32 KonrpoabHas padora Ne3. «Onrtuxa. CeetoBbie |

| | BOdHBI», B Ll A, |

33 | TlocTynaTsl TEOPHH OTHOCHTENLHOCTH

| P s
' 34 | PeaATuBHMCTCKHHN 3aKOH CAOXKEHUS CKOpOCTEH.

24



‘ .
| 38BHCHMOCT]: 3HECPIrUH Tena ot CKOPOCTH ero

|
| ABHIKEHUS. PesiTHBHCTCKAs AuHamMuka. E ; | ,\ |
35 | Ceasb mesay maccoii u sHeprueii f | f A
i 36 : Buabl usnyvenwii. llkana snexTpoMartuTAbix | \ ‘
i | BOWR. o — b T Lk e R e
| e - | i
| 37 | CrekTpsl 1 cnekTpanbHble annapartsl. Buas ‘
| | cnekTpos. CieKTpa/bHbiii aHas. | i
38 ' JlaboparopHas paGota Ned. «Hab DIMOJEHHE | ' By
- _CNIOWHOro H AHKEHYaTOro CIEKTPOBY.
| 39 an,)pc-hpawoe U yabrpadHoneTosoe | §
| H3JVYCHMA. ! | |
| 40 | Pewrrenosckie ayua, } ' s
' 3 KBaHTOBAﬂ (puzuka ' 15 ‘ ; i
( 41 Dotoapdekr. Sfpaqnemu DiiHwrelina. ,‘
2 ' DOTOHBI, l. | =
43 | Tlpumenenne potoshderra. -
| 44 | Crpoenue aroma, OneiTei Pesepdopaa. :
45 | Ksautossie nouymrm bopa. ; |
L46 ' Jlazepsl. ' |
| 47 ’ Crpoenie ATOMHOFO Anpa. SlnepHble cuis. | 1 !
|48 | DHeprus cBA3H ATOMHbIX f1ep. ! SRR T e
49 | 3axon pa,lnoamumabro pacnaia B ' __ SR
. 50 | Hnepusie peaxumm, Henenne snep y paHa. :’
i | HenHele saepHbie PEaKLHH. Anepribiii peaxTop. B
' 51 | [lpumenenue anepHo# anepruu. buonoruwyeckoe | .
; | AeHCTBHE PAAHOAKTHBHbIX H31YUYEHMH. - | £
52 | Kontpoabhas paGota Nod. «CBETOBbIC KBAHTbI, 5 .
, | PH3KKka aTOMHOIO sapay. | '
|53 | Dusnka sneMEHTAPHbLIX HacTHLL,
’ 54 ' Eausas (pu3mMyecKas KapTHHA MUpa.
| S5 | DuzHKa M HayHHO-TEXHHUECKAS PEBOMIOLMA, | i
T Tpoenne Beejennoi 7 | ! A
36 | Crpoenne Conneunod cucrembi. | |
r—-S‘? ' Cucrema 3emas-JlyHa. | 3
58 | OGume caenenns o Coanle. | '
' 59 | Hctounnkn JHEPTHH W BHYTPEHHEE CTpOeHHE
. Coanua. o ; =
60 | Duskueckas npuposa 38e3n. 7
| 61 | Hawa 'anakruka. [TpocTpancTBeHHble
| |_MaciuTabsl Habmonaemoil Beeaernoii, ; .
62 | [lpoucxoknenue H 3BOMOUNS rATAKTHK 1 3B€31. |
6. NosTopenne 6 - 1 |
| 63 ! [Tosropenne « Knnemarukan i
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- C6opHuk 3azas MO dusuke 10-11 kaace. Kaaccuueckui Kypc. NMapdenTthera HA.- M. «Ilpocsewenue»
2019r. §

- Ju1aKTHYeCKHE
2018.

M@repuanel Gusnka 10,11 krace / A.EMapos, E.AMapon. - M.: H3gatesnbcreo «/lpoday,
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