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[TOACHHTEJIBHASA 3AITHNCKA

[Iporpamma no ¢puinke HA ¥YPOBHE OCHOBHOIO O0WEI0 O0PA3OBAHMS
COCTABICHA HA OCHOBRE NOJOKCHUN M TPeDOBAHMN K PE3YILTATAM OCBOCHHA Ha
0a30BOM YPOBHE OCHOBHOH 00Pa30BATEIBHONH LIPOIPAMMBI, LIPSACIABIEHHBIX B
O OC OO0, a TakxKe ¢ yuéToM deacpaisHol padoicH mporpaMmel BOCTIHTAHHA H
Kodmenumm npenoIaBaHus yueOHoro npeavetd «OusHikan,

Couneprkanve nporpammsl 10 (puiznke HanpasneHo Ha (POPMHPOBAHHE
CCTECTBEHHO-HAYYHONH FPAMOTHOCTH ODVUHUIOWIMNCS W OPTAHU3ZAIIHK H3YUEHHS
(I)H'SHKH Ha .Lle)i'l'e.'leOC'l'HOI/i OCHOBE. B uporpa.\ime LG (Imzanh'e }"‘JM'I'bIBZlIO'I'CH
BO3MOKHOCTH VHCOHOTO TIpcAMcTa B pcaausaunn Tpcdoanuit G OC GO0 «
NAAHHPYEMBIM JTHYHOCTHBIM U METANPEAMETHRIM PESVILTATAM ODVUCHHS, d TAKKE
MCIKNPCIAMCTHBIC CBA3H CCTCCTRCHHO-HAYUHLIX YYCOHLIX TPCAMCTOB HA VPOBHC
QCHOQBHOTO (J()U.[t‘l"l) OGDEHOBE‘IHHQ.

[Iporpamma 110 u3uxe yCraHasineaer paclipeieiieHne yyedHOI0 Mateprana
no T04am OOYUYCHHA (N0 KMAccaM), MPea1aract MPHMCPHYIO NOCICIORATCIBHOCTD
H3YYECHUS TEM, OCHOBAHHYIO HA JOTHKE PA3BHTHR NPEAMETHOMO CONCPKAHHA U
viETC BO3PACTHLIX OCOOCHHOCTCH O0YHAIOLLIAXCA,

[lporpamma mo (pusuke paspadoTaHd ¢ IEIbH) OKU3aHHA METOAMUECKON
NOMOLUM YUHTEIK B CO3AAHHH PADOYEH NPOIPAMMEI 1O YUEBHOMY UPeaMeTy.

®u3MKka  ABIACTCA  CHCTCMOQOPA3YIOWMM 218  CCTCCTBCHHO-HAYYHBIN
VUEOHBIX TTPEIMETOB, NOCKONLKY (DH3HYECKHE 3aKOHBI IEKAT B OCHORE NPOILCCOR
H ABACHAW, W3VHACMBIX XHMHCH, OWOIOTHCH, acTPOHOMMCH M (DH3IHUCCKOH
reorpaueii, BHOCUT  BKIAA B CCTECTBCHHO-HAYYHYKY  KAPTHHY  MHPA,
npeuocras.'me'r Hauﬁonee ACHBIC Oﬁpﬂi’»Ilbl LIPHMEHEHHS Hﬂ}"'—(l—lOl'O Me1ouna
NO3HAHKA, TO CCTL CNOCO0A NOIVICHHA J0CTOBCPHBIX 3HAHHH O MHPC,

OJHa H3 1JIABHbBIX 344344 d}n'suqecxoro 06[)3'3082[1—11/111 B crpyx'l}-‘pe OSI.LLCI'O
00pa3oBaHHA COCTOMT B (POPMHPOBAIIHK CCTCCTBRCHHO-HAY'UHOH TPAMOTHOCTH H
HHTEPECA K HAVKE ¥ ODYUUKIIHXCS.

M3vuenne ¢pu3nkn HA ©Oa30BOM  VPOBHE NPEUNQIAIAET  OBIAJEHHE
CACAYIOWHWMH KOMNCTCHTHOCTAMH, NapakTCPH3YIOWHMH CCTCCTBCHHQ-HAYIHYIO
IPAMOTHOCT!

e  HAYYHO OODLACHATL ABICHHUAL

*  OIEHHRITE H NOHUMATD OCODEHHOCTH HYYUHOTO UCCICNOBAHUS

. nu'repnpemposa'rb AAHHBIC U HCLLIOIB30BATD Ha}"{l-ible
AOKA3ATCIBCTRA LT NOTYHCHHA Bbl BOSTOB.

Llesa m3yueHust (PM3MKH HA ¥POBHE OCHOBHOIO OOWEID 00pPaz0BaHH
onpcacacHel B Konucmuwu npcrogaranus vucOHoro mnpcaMcta «@usuka» B
00PA30BATEMBHBIX  OpPTaHW3dnuaX  PocCHCKot  deaepaiinmn, peanusyvionnx
OCHOBHBIE  00WIEOOPAIOBALILIbHBIE  NPOIPAMMBL.  YIBEPWKUEHHON  pPelLeHUEM



Koanerun MUBHCTCPCTRA NPOCRCINECHHS POCCHICKOR DCCpaitii (NpoTokoem o1 3
aekadpsa 2019 r. Ne 1 [K-4gH).
Llecm n3yuenns ¢puuri:

MPAQDPCTCHUE MITCPECd A CTPCMICHWS  QOYUAOIIAXCA K HAYUIIOMY
H3YUYEHHIO NPHPOAb. PA3BHTHE HX HHTEINEKTYANbHBIX H TBOPYECKHX
CNOCOBHOCTCH,

PA3BHTHE TIPEACTABIEHMN O HAYYHOM METOUE [OZHAHKUA W (POpPMUApOBaHKME
HCCNEN0BATENBCKOTO OTHOWEHWA K OKPYKAKOWHM ABISHHAM!
HOPMHPORAHNC  HAVUHOTO MHPOROZPCHNA  KaK  PC3YILTATd  WSYUCHHS
OCHOB CTPOEHHA MATEPHH H DYHIAMEHTANbHBIX 3aKOHOB (PH3NKA:
(HhOPMHPORAHUC TIPCACTABACHANR O ponu (PU3MKU 1S PA3BHTHA APYTHX
ECTECTBEHIBIX HAVK, TEXHHKH H TEXHOIOTUH;

Pa3BHTHE  NpPeacTaBNeHHd O BO3MOKHBIX  cdepax  Ovavilen
HPOPECCHOHANBHOM 4€ATEIbHOCTH, CBA3AHHONM C (PH3MKOH, MOArOTOBKA K
DadbHEHLIEMY OOYUSHHIO B 3TOM HANPAaBNEHUH.

JOCTHRCHUE DTHX TEACH TporpavMiel no GU3MKC HA YPOBIC OCHOBIONO
O0WEro OOPA3OBAHNA DOECNEYUBAETCH PELLEHNEN CIEAYIOWHX 33,434:

opuodpeTeHHe  3HaHHH O  JOMCKPETHOM  CTPOEHMH  BellecTBa, O
MEXAHHYCCKHX. TEU0BbLIX, MMEKTPHULCKHX, MArHHTILIX H KBAHTORbIX
ABNEHHAX.

MPAODPCTCHHUE ¥MCHIMH OMUCHIBATE M ODLACHATL (PU3AUCCKUC SRIACHNS ¢
HCNOUIB30BAHUEM NOJIVUHCHIIBIX 3HANAK:

OCBOEHWE METONOB PELUEHHA NPOCTEHIIMX  pPactéTHbIX  3ajau ¢
HeNOIBb3I0BAHUEM (l)]’IBH'-!'ECKHX MO,.'JEJICFI, TBOPUCCKHX H
MPaKTHKO-OPHEHTHPOBAHHbIX 304

PA3RHTHUC }"MCIIHﬁ IIEif)JTO,"IHTI: MpAPGAIIbLIC SRACHAA W BBITIONNATL OTTBLITLT,
Jadopartopieie  padorel B IKCNEPUMEHTANBHBIE  WCCIEUOBAHMS ¢
MENOMEL3ORATUCM H3MCPATCABIILIX ﬂpH(]O})Oﬂ:

OCBOEHME [IPUEMOB PABOTBl ¢ MHPOPMAUHEH (PHIUUECKOIO COAEPHKAHKA,
BKITIONAA HHOOPMALHIO O COBPEMEHHBIX AOCTHIKEHUAX DH3HKH, aHATH3 U
KPATAYCCKOC OTICHMRANNAC AHBOPMAIIHN,

3HAKOMCTEO CO cPpepamMH NpogecCcHOHAIBbHON AEATENBIOCTH, CBX3AHHBIMA
¢ (pusvkof, M COBPCMCHIBLIMH - TCXNOIOTASMH,  OCHORANILIMH - HA
LOCTHIKEHAAX (PUIMUECKOH NAYKH.

Ha wn3yuenne dH3MKH (0a30BLIA ¥POBEHb) HA YPOBHE OCHOBHOMQ 0dLIero

O0Opasoranusg oTBOANTEA 238 qacon: B 7 knacee 08 uacos (2 vaca B neacmo), 8 8
kKihacce — 68 uacos {2 vaca B nexent0), 8 9 kracce — 102 vaca (3 yaca B Heae10).

I Ipeamaraemblii B8 nporpasse no (PUHke mepeyens NAdOPATOPHLIX PadoT 1
OMBbITOB HOCHT PEKOMEHAATEIIbHBLH XAPAKTED. YUH1€/1b 4€1a81 BoIOOD [IPOBEISHHS



TA0OPATOPHLIN PABOT M OMBITOB ¢ YMETOM HHAMBUAYAILHLIX  OCOOCHHOCTCH
OOVUAKIWLHXCS, CHHCKA IKCHEPUMSHTAIBHBIX 3AMAHUM, [PEIAIAEMbIX B PAMKAX
OCHOBHOIO MOCY1APCTBEHHOIO 3K3aMeHa no (pH3UKe.



COJEPKAHHE ObYUEHHA
7 KJIACC

Pasnea 1. dimnka 1 €€ ponk R No3HANHU OKPYRINETD MIPA,

PU3MKa — HAvKa O NpHpoae. SeneHua npapoabl. MH3MYECKHe ABRNEHHA!
MEXAINUUCCKHE, TETUIOBLIC, VICKIPHUCCKUC, MArHUTHBIE. CBCTOBLIC, 3BYKOBDIC.

Du3Hueckde BeIHYMHbL. M3MepeHHe dH3duecKHX BeNHUHH. PH3nueckue
nNpHOopIT, l'lorpcmnoc'rl, H3IMCPCITURA, Mcm;lynapomlaﬂ CHCTCMaA ¢AMHMU,

Kag ¢M3Mka W apyrue  eCrecTBEHHbIE  HAYKM  H3YUAKDT  NPHPOILY.
EcTecTBeHHO-HAYYHBLIA MEeTOA NO3HAHWA: HAONKAEHHE, NOCTAHOBKA HAVUHOMO
BOMPOCA, BBUIBHKEHHUE I'HNOTE3, IKCNEPUMEHT 110 [IPOBEPKE [UNOTe3, 00bACHEHNE
HabawIaemoro aenedda. Onucanie QU3HUCKUX ABNEHHH ¢ NOMOLLBID MOIeneH.

Aemoncmpariun.

1. MexaHHUYEeCKHe, TEMIOBbIE, JIEKTPHUECKHE, MAIHHTHbIE, CBETOBbIE

AABNEHHUA.
2. Du3nueckre NPUOOPBL U NPOULEAYPE NPAMBIX UIMEPENMNA AHAN0IOBbIM U
UHGDPORBIM NPUBOPOM.,

Andapamaopiibre pirbomnivi 1 ONbINIBL
Onpeaesienye ueHs! M ISHHA WEKAIB K3IMEPHTEILHOI'O NpHOOpa.
HM3Mepenue pacctoanni.

HamepeHHe 00bEVa JKMIKOCTU H TBEPAOID TENA.

OupeaeneHue pasMepoB ManbIX Tell,

HMamMepenne TeMnepatypel NPH NOMOUIM KUAKOCTHOTG  TCPMOMCTPA U

HATHUHKE TEMNCPATYPbI.

a. npoBCﬂCHHC UCCITCTORAIIHAA NO ﬂ}")OBCpI{C TUNQTE3LT, AAabHOCTE NOASTA
Luapmca., I'I}"UJ.CHHOI'O I'O}')l1'.§0|'|'l"c\JIbH0, T€EM 60,1[;[1]8) yen OOblue BbICOTA

LA A

NyCKa.

Pazaca 2. lNepeodHauaibHble CBCACHNA 0 CTPOCHHH BLLLLCTBA.

C'I’[}OCH HE  BelueCred: dTOMbI H MO CKYIb[, MX ]}3'3 Mep bl.  Onbith R
FOKAZLIBATOILMC TUCKPCTHOC CTPOCHNG BCITICCTRA.

ABHH{CIIHE yacruy  BE€eCIrea. Ceia3b CI{OPOC'I'H MBUKEHHUA vdcTHvl ¢
TemMnepaTypod. bpovhoBckoe aBWiKeHHe, AHQ)Y3HA. B3aumoaeicTeHe '1acTHL
BCILICCTBA: NPHTAKCIHMC H OTTANKUBAHUC,

ArperatHble COCTOSAHHA BEIIECTBA. CTPOSHHE d30B, KHAKOCTEH W TREPIbIX
(KPHCTAMAMUCCKUX ) TEA, B3aUMOCBA3hL MCRTY CBOHCTBAMHM BCILICCTB B PA3HBIX
AIPErarabiX COCTOANHHAX B HX ATOMHO-MOIEKYNAPHBIM CTPOCIHHEM. OcobeHHOCTH
arperaTHblX COCTOAHHH BOALI.

Aemoncmparun.

1. HabnioaeHHe OpOYHOBCKOrQ ABHIKEHHS.



2. Habmwoacnae andpdysuu.
3. Hadnwiaenune SBIEHHI, OO BACHAKILLHXCSI UPKWTSIKEHHEM HJIK
OTTAIKHBAHHEM UACTHL BELLECTRA.

Hubopamopiiste piubomvr u ON6IAMHL.

1. OueHka JMaMeTpa aToMa MeToA0M pAloB (€ HCMONb30BAHHEM

iboTorpaihuin),

2. Onblrel N0 HADIOASHUIO TEITOBOIO PACLIMPEHUS I'A30B.

3, OnbiTel N0 OOHAPYIKEHHIO ASHCTBHA CHII MOIEKYIAPHONO NPHTAKEHHA.

Pa3zae.t 3. AeuskeHue B B3aHMoOaelicTBHC Te.

MexaHHyeckoe ABHKEHHE. PaBHOMEPHOE W HEPABHOMEPHOE ABHMKEHME.
Cxopoctn, CpeaHas CKOPOCTL TIPA HCPABHOMCPHOM ABHIKCHHH. Pacutt nyTH u
BPEMEHH ABHKEHHS.

SeneHde HHEPUHMH. 3aKOH HHepuvH. B3anvoaeAcTede Tenm Kak TPHUHHA
H3MEHEHWA  CHKOPOCTH  UMBUAKCHHA 1€ Macca &Kak Mepa HHGP'I‘HOC’I'H TEIId.
[lnoTHocTe BewecTBa. CBA3b MIOTHOCTH € KOMHUECTBOM MOJIEKY.] B €AHHHUE
0B1EVA RCINCCTRA.

Chila KaK XapakrepHCINKa B3aaMOASHCTBHA 181, CHIA ¥NPYIOCIU H 33aK0H
['vka. M3MepeHHe CHITBL € NOMOLWBLKY AHHAMOMETPA. SIBIEHHE TATOTEHHA H CHJIA
TSIZKECTH. CH.IIH TAXKECTH HA UP¥IHX IUIAHETAX. Bec r1ena. Hesecomocrb. C.‘IO'IK'CHHC
CHJI. HANPaBIEHHBIX MO OAHOW npamoi. PasHoaeHcTayOWAA cHA. Cuna TpeHHUA.
TPCHUC CKOMBW]CHHS U TPCHUC TIOKOA, TPCHHC B TIPHPOAC W TCXHHKC,

SAemoncmparnn,

HalnioaeHHe MeXaHHYeCKOTO ABHKEHHA Teaa.

H3mMepeHne CKOpOCTH NPSIMOJIMHEHHOIO ABWAEHHS.

HalnioaeHHe ABIEHHA HHEPLLUH.

HabnioAcHAC A3MCHCIIHA CKOPOCTH NPH B3AUMOACHCTRHH TCT.

CDEIBHGHHE Mace no B'%ﬂH\iOﬂCi’iC'I'BHIO TEIN.

(;.ﬂOlls(..HH(, CHJII, HANPARJACHHBIX MO 'U,.’lHOH ﬂ|)$IMOH

.’Iaﬁopamopubre pabomvt u onermvl,

1. OnpeaeleHHe CKOPOCTH PABHOMEPHOTO ABHMKEHHA (LLIAPHKA B XKUAKOCTH,
MOACTH IMMCKTPUUCCKOTO ARTOMOOUIS W TAK JdNCC).

2. OunpeiaeneHye CPeiHei CKOPOCTY CKOUIbKEHUS OPyCKa WIH WAPHKA 110
HAKIOHHOH NJI0CKOCTH,

3. OupeiaeneHue nIOTHOCTH TBEPAOID TEa.

4. ONbiTel, AEMOHCTPHPYIOLLHE 3aBHCHMOCTb PACTAXKEHHA (2ehOPMALIHH])
NPYAHHBL OT TPAIOKCHHON CAb,

5. Ollbl'l'bl._ MAEMOHCIPAPYKILWWKME 3dBUCAMOCTD CHUBI IPHEHHS CKOIIBKEHHA O
BCCA TCId 1 XAPAKTCPA COMPHKACAIOUIHNCS MOBCPXHOCTCH,

Pasnen 4. Jasaeline TRBEPALIX TeN, KILTKOCTEH H I'd30R.

U T o



Jlaracnue, Crnocobnl YMCHBITICHAS M YRCITHUCHHA aanachnsg, Jlaracnuce rasa.
3aBHCHMOCTL JaRNEHHA raza 0T oObéwma, Temueparypol. llepesauva aasnenus
TBEPABIMH TEIAMH, JKHAKOCTAMHM MW razamu. 3axoH llackana. TlaeBMaTHueckHe
MALWWHLT, 3aBUCHMOCTL JI@RACHUA KUAKOCTA OT TAYOHIL, [ MAPOCTATHHCCKNIA
napagokc. Coollarowneca cocyabl. [ HAPaBIHUECKHE MEXAHH3MBL.

Armocthepa 3emiu woarvocdicpHoe narnenue. TIPHUUHBL CYUICCTROBAINS
ROZAVWHOH 00onoaky 3evad. Onblt Toppuuennw. Hsmepenue atMocdepnoro
JaBISHHA. 3aBUCHMOCTb aTMOCHEPHOro AaBMEHHA OT BbICOTHI HAA YPOBHEM MOPA.
pubopwu 105 U3Mepenua arsacdepnoro nanacHus,

JleliCTBHe JKHAKOCTH H rasa Ha NOrpy:k€HHOE B HUX Teno. Beitankuparowwas
(apxumeora) cuna, 3axkod ApxumMena. HlnaranHe e, BosnyxonnaranHe,

Aesmoncmparun,

o wn AW N

~

3aBHCHMOCTb JABIEHHA Ta3a OT TeMNepaTyphl.

| lepeaaua 4aRa€1HA KUAKOCTLE) M TA30M.

Coofwakiunecs cocyabl.

["vaparauuceknit npeee,

| Iposenenne nelicTeng aTMOCGEPHOIO 4ARNEHUA.

3aBHCHMOCTbL BBITANKHBAKOLLEA CHABI OT 00bEMA NOTPYIKEHHOA YaCTH
TENA W MIOTHOCTH KHIAKOCTH.

PapeHcTBO BbITATKHBAKOLLEN CHITbL BECY BBITECHEHHOH HHAKOCTH.
YCmoRMe NOdRanua TCT MAABAHUC MW NOTPYKCIHNC TCT B 3aRHCHMOCTH
OT COOTHOWEHNA MIOTHOCTEN 1€1a H KMUKOCTH.

Hadapamoprnie padontst i 0btiibi.

1.

Hceaeaoranune 3arMCHMOCTH BECA TENA B BOLE 0T OOBEMA HOTPYKEHHON B
JKHAKOCTb YACTH Tesa.

OnNpeneacue  RBITAIKHRAIONICH  CHABI,  JCHCTRYIMICH  nd  Temo,
NOrPYAHETIOE B KHAKOCTD.

I IpORCPKA NC3ARUCHMOCTH RLITANKHRAIONICH CHITBI, NCHCTRYIONICH HE TCITO
B KMUAKOCTH, OT MACCHI TEA.

OnbiTel,  AEMOHCTPHPYIOLUHE  3aBACHMOCTb  BbITATKHBAIOWIEH  CHITbL,
ACHCTRYIOUICH 1@ TCI0 B ORHAKOCTH, OT 00n{Ma morpyvakEnnod r
KUUKOCTb YACTH TENA U OT MUIOTHOCTH KHAKOCTH.

KOHCTPYMPORANINE  dPCOMCTPE  MJIH  KOHCTPYHPORANME  JOAKH M
onpeaenenie €€ 1py3ondAbEMHOCTH.

Pazae.r 5. Padora n MOWHOCTE. FHEpPI HsL.

Mexannueckas pabota. MonocTs,

[pocible mexadmsmbl: pbluar, OJ0K. NAKINOHHAA 10CKOCTh.  llparnio
PABRNORCCHS  pwitara, TlpuMcncnye npasuaa  pPasiioORCCHs  puiuara K OOKY,



«30a0T0C¢  npaednor  mexasuku,  KIMJ1 opocteix mexanuzmor,  TTpocTiie
MEXAHHIMbBI B ﬁbl'l'}" M TEXHUKE.

Mexanuueckaa 3neprua. KuneTwieckaa W noTenudanbHaa  MIeprua.
Mpespawenne OANOTO BUAAG MEXANWECCKOR DHICPrUn B APYTOH. 3aK0N COXPancng
JIEPruu B MEXAHHKE.

Aemoncmpayii.

1. anMC]'JbI I'Ip(JCTbIX MEXGINHA3IMOB.

Aadopamoprnie padonist u ORbINIbL.

1. ONpeacacHue padoThl CHALI TPCHHA TIPA PaBHOMCPIIOM ABMIKCHMM TCIA

NO FOPH3IOHTANLHOH TTOBEPXHOCTH.

2. Mceacnosanue yeaoBHiA paBloBecus purara,

3. HMamepenne K[ Hag 1010l nilockoc .

4, M3yyenve 3akoHa COXpaHelua MeXalluIeCKON MISPruu.

8 KMNACC

Pazaen 6. TenaoBuie apaenua.

(CHOBHLTE  NOMOKENAT  MOTEKVIAPIO--KHICTHYECKONR  TEOPHU  CTPOSINE
BewieceTea. Macca M pa3Mcpbl aToMOB W MONCKYN. ONbIThl, TOITBCPIKIAIOLIMC
QCHOQBHLIC NMOJNOKSIIAA MOJTGK}"JTﬂpIIO-KHII@T]’I'ICCK(J“ TCOPUH.

Moue.'m 'I'BépMOI'O, KALAKOIO W |'a'3006pa'3H01'0 COCTIOANUH BELECTBA.
Kpuetamaniueckue v amophnwvic Tena, OOLACHCHHC CBOHCTE ra3oB, AKHIKOCTCH H
TBEPABIX T&T HA OCHOBE NONOKSHAN  MOJCKYISPHO--KHHCTUYCCKOH  TCOPHA.
CMauuBanyc ¥ KamuaaapiLIc ABACIHA. [CNNOBOC PACLUIHAPCIING W CIKATHL,

Temnepatypa. CBa3b TeMNECPATYPhl €O CKOPOCTBIO TEMIOBOT) JABHKSIIMA
yacruu. Bryirpennas sneprua. Cuocodbl M3MEHEHWN BHYTPEHHEH JIEPIUN:
TCnONCpeaatia H COBCPLUCIHTHC padoThl. Buaw TCMAONCPCAAYH,
TEMIOIPOBOAIIOTTE, KMIBEKUMA, H3IYUEHHE.

Koauwucerpo Teniomul, Yacaunaa TenioéMKocTe BCLUCCTBA. T CMA000MEIT H
TENIOBOS  paBHOBCCMe.  YpapHenne  Tennosoro  Oamadcd. [asnenuwe M
OTBEPUEBAIME  KPACTAMIMIECKMX  BEWECTB. YUSIbHAAX 1€MIOTA  NJIABIEHNA.
Mapoobpasopanue v konacncauma. Hemapenne, Kuncime, Yacasnaa temnoTa
NApoOOPa30BaHU.  3aBUCHMOCTE  TEMAEPATYPBl  KUMEHMA O  AIMOCHEpPHOL 0
AaBACHMA,

BrakHoCTs BO3IYXA.

Duepraa TonaMea. YA 1bHan TEnILOTA Cropalivg.

Mpunimne padoTel TenaoBeix aAsurareaeit Kl1J1 Tenposoro apurarens.
Teunoseie arrareny ¥ 3aWMIa OKPYIKAKWELN CPeibl.

3aKkon coxpalciiMg U NPEBPALUCITHA J1ICPrAK B TCTINOBLIX NpoUCCCaN.

Aemoncmparn.,

1. Haduoienune OpoyvioBCKOL O ABHIKEINA.
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10.
11.
12.
13.

HaGmioaenae andiy suu.

HadnioaeHne ABNEHHA CMAYHBAHHA H KANHILIAPHBIX ABIEHHH.
HadnoaeHne TennoBoro paclHpeH A Ter.

H'SMCHCHI’IC AABIACHUA rasda Npr W3MCHCHWH OGT:éMH H HaArpCratiHH Wnu
OXJTAAASHHH.

lMpaenaa HIMCPCHAS TCMACPATYPbI,

Bu Abl TEMIO nepeuatl H.

OxnasaeHHe NpH CoBeplUSHHH PadoThbl,

HEleCBaHI’IC OpH COBCPINCHHH DH(TOTI:T RHCITIHHUAMH CATAMH.
CpapHeHHe TennoEMKOCTeH paznytHbIX BELLECTE.
Habnio¢HIUE KMNCHUS,

HadnioaeHue nOCTOAHCTBA TEMNEPATYPbI NPH [L1ABIEHHH.
Moaeau TennoBbIX ABHIaTENeH.

Aadopamopreie pabomivt & Onel v,

1.
2.
3

10.
11.
12.
13.

OnbiThl N0 0OHAPYKEHHIO AeHCTBHA CHA MORKVIAPHOTO NPHTAMNKEHHS.
OnuIThl NO BBIPAIIMBAHHIO KPHCTATUTOB TTORAPCHION CONK WK ¢caxapd.
OnblTel MO HAOAKACHHKY TEMIOBOMO DACLWIMPEHHA 1A30B, KHAKOCTEH W
TBEPABLIX TE.

Onpeaereiine JaBIeHHa BO3AYXA B DAITOHE WIIPALE.

OnbITbl, AEMOHCTPHPYIOWME 3aBHCHMOCThL AAaBJISHMA EBO3A¥Xa OT €ro
001LEMA M HATPCRAHMA UK ONJTAKACHHA,

MpoBsepka ruOTE3bl JHHEHHON 3aBHCUMOCTH ANHHBI CTOIDMKA KHIKOCTH
B TEPMOMETPHUSCKOH TPYOKe OT TemMnepaTyphl.

HaDuaeHne WIMEHEHHA BHYTIPEHHEH 3JHEPrUM TElA B PE3VIbTAIE
Tensonepeaayuy H padoThl BHELIHHX CHA,

MccacnoBaHue aBncHUa TCTTQOOMCHA TTPA CMCINIMBAHNM  XONOAHOH 1
ropauel BObl.

Onpeacaciue  KONHUCCTRA  TCAOTH,  MOJAYUCHHOTO  BOAOA  nNpwu
TEMIOOOMEHE C HAMPETBIM METAVIHUECKHM LATHHIPOM.

OnpeaeleHune yaenbHOH TENJOEMKOCTH BELLECTBA.

MceacaoBaHue nponecca uenapeHnsa.

OnpeaeieHne OTHOCHTRIBHOM BIAKHOCTA BO3AYXA.

OnNpeacacnne ¥ACTLHOH TCNIOTH NAABICHHA Nb14a.

Pasnea 7. nekTpHUecKHe 1 MATHUTHEIE ARTSINS,

DnerTpu3auda Tes. JBa poaa MEKTPHUECKHX 3apanoe. B3ladwoaeHcTeHe
FPSHKCHEBIN  TeA,  3aken Kyrmona  (3aBUCHMOCTH  CANLT  B3AMMOICACTRHA
FAPAKEHHDIX TEJ1 O BEJIMUAHDBI 3dPAA0B H PACCTOAHHA MEKAY '|'e.na.\1u).

JnexkTpuucekoe mone,  HanpsskEHHoCTs  anekTpavccekero noas, lNpantan
CY¥NEPNOIUUMHI NEKTPAUECKHX NOIEH (HA KAUECTBEHHOM VPOBHE).



[MocuTenn HACKTPHUCCKAX 3apAI0B, JACMCHTAPHBIN DICKTPUHCCKUN 3apsa.
Ctpoenre  aroma.  [IPOBOAHMKA M AMNIEKTPHKH.  3aKOH  COXPAHEHUs
WIEKTPHYECKONO 3apaaa.

DMCKTPUUCCKUHA  TOK,  YCI0BHS  CVIICCTBOBAHMA  DACKTPHUCCKOrO  TOKA,
MeTouHuKn MOCTOAHHOTG TOKA. JeACTBUA 3MEeKTPHUECKOro Toka (Tenaosoe,
NHMHUUHCCROC, Mal"FIHTHOC), T_)JICKTDH‘TCCKHﬁ TOK B KHARKOCTAX H [a3daX,

Dnextpudeckas  uenb.  Cuaa  TOKA.  DINEKTPHUYECKDE  HAUPBUKEHME.
ConpoTuaeHHe NPOBOOHUKA. YA€1bHOE CONPOTHBIEHHe BellecTea. 3akoH Owma
A vuaeTka  ueny,  [MocacaoBaTeabBOC M NAPANICILHOC  COCAMHCHMUE
NPOBOAHHKOB.

Pabota M MOMHOCTH  DACKTPUUCCKOrO  TOKA,  3axkod  Jlwoyas Jlewnna,
NEKTPUYECKHE UenK ¥ NOTPEDUTENN IEKTPUUECKON JHEPran B OuTy. KopoTkoe
3aMbIKAHHE.

LlocToaHHbIE MarHuTel.  B3aMMOUEeHCTBME  NOCTOSHHBIX  MArHWUTOB.
MarnuThoe noe. MaruMTHOE Noae 3eMan W ero 3HaueHue O sKH3HW Ha 3eMm.ae.
Ot Dperena. MarsuTHoe  noace  2acekTpuucekoro  Toka,  [IpuMeHeHMC
IEKTPOMAIHATOB B TEXHHKE. JNeHCTEHE MAIHUTHOI'O NOA HA NPOBOLHKK C TOKOM.
DMeKTpPOABHraTenb NOCTOAHHOre Toka. Mcnonb3oeanve anekTpoaBuraterned B
TEXHUYECKMX YCTPOHCTBAX H HA TPAHCIIOPTE.

Oneitol rapanea. Arnenue 3MeKTPOMACHUTHOR HHAVEUNKM. [pasuio JleHua.

DNICKTPOICHEPaTOP. Crnocobu NOJIVUCHAS MCKTPHHCCKON IHCPrUA,
"JNEKTPOCTAHUMH HA BO3OOHOBIINEMBIX HCTOUHMKAX YHEPIHH.
esmoncmpari.

1. DueKTpuiauns Teil.

2. JBa pona 31eKTPUYHECKHX 3apAL0E W B3aAMMOASHCTBHE 3apAsKeHHbIX Ten.
3. YCTPORACTRO M ICHCTBHC MICKTPOCKONA,

4. DNEKIPOCTATUYECKAS HHAYKLNA.

5. 3aKOH COXPAHCHUS MNICKTPHUHCCKHX 3aPaIoB,

6. LIPOBOAHUKM W LMIEKTPHKMN.

7. Moneauposanue CHIOBBIX JWHUHA TEKTPUUSCKOra NoaA.,

8. HICTOMHMKH NOCTOSHHOTO TOKA.

9. MeHCTBAA 3NEKTPUYECKOIO TOKA.

10. TMICKTPHYCCKHA TOK B 3KHKOCTH,

11. 1 a308bLid paspai.

12. FI3mepenue cuiibl TOKA aMTIepMeTPoM.

13. FI3MCPCHUE MICKTPUUCCKOTO HANPAWCHHUS BOILTMCTPOM,

14. PeocTar n Mara3uH CONPOTHBIEHNH.

15. B32anvOICHCTBAC NOCTOAHHLIX MArHUTOB,

16. MoueanpoBasie HEBOIMOIKHOCTH PAZUCIEHHA NOIKCOR MAIHATA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MOACIMPORAHKE MATHUTHLIX TIONCH NOCTOSIEFIBIX MATHUTOR,

Onbir 3pecrena.

MaruuTHoe noie Toka. SNeKTPOMArH!T.

JICHCTBHC MAIHUTHOTQ NIONS HA TIPOBOHUK € TOKOM,

INeKTPOABHTaTeNb NOCTOAHHOIO TOKA.

HCCIICROBAHHE SIBICHHS WICKTPOMATHUTHOR MHAVKILHAK,

Onbirer Qapaaes.

3aBHCHMOCTbL  HANMPABIEHHA MHAYKLUMOHHOIO TOKA OT  YCIIOBHH €0
BOZHHKHOBCHMSI.

INeKTPOTeHePaToP NOCTOAHHOMO TOKA.

Aubopamaopiibre pibomsi  01bINBL.

1.

R

106.
11.

12.

13.

14.

15.

16.

Onbirsl 00 HAOWKASHHE)  AIEKTPU3EAUMH  T€1 WHAYKLUHEH ©“  1pu
CONPHKOCHOBEHHH.

HcciieaoBanne  ASHCTBUSL MIEKTPUMECKOID  110KIH HA  1IPOBOUHMEN U
ANW3NEKTPHKH.

Coopra 1 nporCpKra paboOTLL LICKTPAUCCKOR (ICNH TOCTOSIHHONG TOKA,
H3MePEHHE H peryIMpOBAHHE CUIlBI TOKA.

H3MepeHHe H PEryTHPOBAHHE HAMPAAKEHHS.

Hceaiea0oBaHHE 3aBHCHMOCTH CHIBL TOKE, HAYLWEID YEPES PEIHCTOP. OT
CONPOTHBIIEHHA PE3UCTOPE H HANPAKEHHA HA PpE3HCTOpE.

Onuitel, ACMOHCTPUPYVIOIINC 3dBHCUMOCTD MICKTPHYCCROrO
CONPOTHBIEHUS 1IPOBOUHUKE OT €1'0 UIHHBL, ICIOWELA  HONEPEYHOI(
CE@UYEHHS H MaTepHana.

[IposBeprka NpPaBHIA  CIOMKEHHS HANPSIKEHWH 1IPH NOCIIE10BATE ILHOM
COENHHEHHH ABYX PE3HCTOPOB.

[Mposepra npasuia 118 CMABL TOKA TIPH  NAPAINCILHOM  COCTMHCHUAN
PEIHCTOPOB.

Onpeaciesue patorsl MCKTPUUCCKONO TOKA, HAYITICTO YCPL3 PC3HCTOP.
Onpeuseliesne  MOUIHOCTH  LIEKTPUYECKOID  TOKA, BBIUSISIEMOH  HA
pe3HCTOpE.

HCCIcnOBAHHE 3aBHCHMOCTH CAJTBI TOKA, WAVIICTO HCPE3 JI@MNQUKY, OT
HANPSKEHHA HA HEH.

Onpeneacnne KT sarpesarens,

Hceie10BaHHE MAIHHTHOTO B3AHMOUAEHCTBUS HOCTOSIHHBIX MAIHHT(B.
M3yyeHHe  MATHHTHOTO NOJA  MNOCTOAHHBIX  MArHUTOB  MNPH KX
OOLCAHHCHHH W PA3ACACHHH,

Hcciieq0BaHHe JEHCTBHA NIERTPUUECKOIO TOKE HA MAIHUTHY K CTPEIIKY.



17. OnuITel,  ACMOHCTPHPYIONIMES  3aBHCHMOCTL  CHABI  B3aHMOACHCTBASA
KATYWKA ¢ TOKOM H MAIrHATa OT CHMNbl TOKA H HAIIPEBICHWA TOKd B
KaTyLUKe.

18. M3yucHue NCHCTBHA MATHHTHOTO MOAS 112 NPOROAIINK € TOKOM,

19. KoneTpyHupoBaliHe W Wiyyelne padoTsl 31eKTPOIBMIaTes .

20. Mamepentine KT 5aeKTpoaBHraTeboN yeTallOBKH.

21. ()IlblTbI 113 HCCIICAOBAHHEY HABJIICHHA I)JI'CI\TPONIHI'HH'I'HO“ UHA¥KLHH:
HCCIeA0BAIIME HAMENESHHH 2HAUSHHA W 1anpasieliHg HHAYKUHOHHOIO
TOKA.

9 KJACC

Pazaea 8. Mexanuueckne apaeins.

Mexanvucckoe  aBuikenue., Marcpuaneias  Touxka., Cucrema  oTcuéra.
OTHOCHTEIBHOCTE  MEXAHHYECKOrQ JIBUIKEHHA. PUBHOMEPHOC TIPAMOIAHEHHOE
ABHKEeHHE. HepagHOMEpPHOS nPAMOIIMHENHB0E JBHKeHHE. CpeiHsst H MIHOBEHHAN
CKOPOCTB TC/A NIPH 1ICPABHOMCPHOM ABHIKCIIHH,

YCKOpeHHe. P4BHOYCKOPEHHOE NPAMOIMHCHBOE aBwkeHue.  (CBODOAHOE
naacnuue. Onwitel [Namumcs.

PaBHOMEPHOC ABMAECHHC MO OKPYVEHHOCTUA. llepHoa M uacToTa 00panienus.
Jhineiinast M yizioBag ckopocTy. LIeHTPOCTPEMHTEIbHOE ¥CKOpPEHUE.

lNeppouii 3akon Helotona. Bropon sakon leloTona. Tpetyi 3axon [Heiotona.
[MpyHIMN CYMEPNO3HUAH CHA.

Cuna ynpyroceTth. 3akon IN'vka, Cua TpeHXA: CHITA TPCIHA CKOLKCHHA, CHITa
TPEHUA NOKOA, APYTHE BHIRI TPEHHUA,

Cunila TSHKECTH M 3AKOH BCEMHPHOIQ THIOTEHHH. YCKOPEHHE CBOOOUHOIO
naacnuusa. fApwxenne naanet sokpyr Comnua. lleppas KOCMHUICCKAA CKOPOCTD,
[HeBecoOMOCTL H HIEPEIPYIKH.

Pasnosccue matepuansion ToMkH. AdcomotHo Teépaoc Teno. Papnopecue
TBEPAOrO TETA ¢ 3AKPEMISHHOM OChK) BpalueHua. MomeHT cunr. [lenTp TaxecTn.

Umnyuse tena. Mamenenne umnyisca. UuMinyibe Cuiibl. 3aKOH COXPAHEHWsH
HMNYALCA. PCakTHBIIOC ABHKCIINHE,

MexanHyeckas padoTa W MOWHOCTL. PadoTa ¢y THKECTH. YNPYLIOCTH,
TpeHra, Cpa3b DHCPruM v padoTel. [ToTCluHansnas 2nepriaa Tena, noansToro nai
NOBEPXHOCTHEY 3eMTH. [TOTEHUHATLHAA SHEPrHA CRATON MPYRUHBL. KUBeTHIECKAR
IHepIHA. Teopema O KHHETHUECKOH 3IHEPI'HH. JAKOH COXPAHEHMI MEXAHMUYECKOU
JHEPTHH.

Aesmoucmpaniu.

1. Habnioacnne MEXabMICCKOro ABHAKCHWA TCMA OTHOCHTCALHO Pa3lIbIX T

OTCUETA.



A A T o

8.
9.

10C.
11.
12.
13.
14.
15.
16.

CparHeHHE TYTCH W TPAaCKTOPHH BHIKCHMA OIHOTO H TOMQ WKC TC/IA
OTHOCHTEIIBHO PASHBIX T1€71 OTCUEIA.

M3MepeHHe CKOpPOCTH K YCKOPEHHA NPAMONHHEHHOrO ABHWKEHHA.
MceacnORaHHE NPH3HAKOR PABHOYCKOPCHHONG JIBHKCHHA,

HadnwaeHne ABHAKEHHA TENA NO OKPYHKHOCTH.

HabnoACHHE MEXAHHYCCKMX ARICHUH, NPOMCXOASIUMX B CHCTCME OTCUETA
wleneakay  nupn €€ PABHOMEPHOM H  VCKOPEHHOM  IRMKEHMM
OTHOCHTEILHO KaOHHETa (PH3IUKH.

3aBHCHMOCTH YCKOPCHMA TCMA OT MACCHl TCAA W ACACTRYIONICH HA HETo
CHJIbL.

HabnioaeHne pascHeTra CAO OPY B3aHMOACHCTRHY TC,

M3aMeHeHne BECa TEJA [PH YCKOPEHHOM IBHKEHHH.

[lepeaaua uMnysibea Npy B3aUMOAECHCTBUH Ten.

| Ipe0dpazoRaHHA SHEPIHK 1IPH B3AMMOULCHCTBHH 1€,

CoxpaHeHHe HMNYIbCa IPH HEVNPYIOM B3aHMOISHCTBHH.

COXPAHCHNE MMNYLCA TTPH AGCONIOTHO YTPYIOM B3AHMOICHCTRHH,
HadnioaeHHe PeakTHEHONG ARHIKEHHA.

CoxpaHeHHe MeXaHHYEeCKOH 3HEPTHH NPH CBOGOIHOM NAAEHHH.
COXPAHEHHE MEXAHNYECKOU IHEPrHH [IPH IBHKEHHH TEIIA (104 4€HCTBHEM
NPYXHHBI.

Andopamopiisie préonsi i ONLINIGL.

1.

KOHCTPYHPOBAHHE TPAKIA IR PA3rOHA H AAIBHEHWE!'Q PARHOMEPHOI O
ABHAKEHHS LIAPHKA HITH TEEWKH.

Onpeaesienne cpeiHeld CKOPOCTH CKOIBKEHHA OPYCKA UKW ARWKEHHS
LAPHEA NO HAKNOHHOHA NMIOCKOCTH.

ONpeaciIiCHUE YCKOPCHNAA TCIA MPH PARHOYCKOPCHHOM JIRMKCHHK IO
HAKIIOHHOH [0CKOCTH.

MCC.’ICHOBaHHC JABHCHMOCTH NYTH OT BPCMCHH I'TPH PARHOVCKOPCHHOM
ABHACHHH 683 HAYAILHOH CKOPOC'I'H.

[lpoBepka runoTe3b: eCNd NPH  PABHOYCKOPEHHOM ABHKEHHH Oe3
HAYAILHOW CKOPOCTH NYTH OTHOCATCS KAK PATl HCMCGTHBIX HHCET, TO
CO['}'I'BeTC'I'B}"K)U.lPIe III}OMC}IC}"I'KH BpeMeHH O4HHAKORDI.

MCCACAORAHUE  3aRUCHMOCTH  CHIBL  TPCHHS  CKOJILKCHMS  OT  CHALI
HOPMAIBHONO JaRICHUA.

Onpeaenenne ko3PPHUHEHTA TPEHHA CKONbAEHHS.

ONPEacICHUE RECTROCTH NPYKKWHDI,

Onpeiesrespe padorsl CHABL TPEHHA [[PH PABHOMEPHOM ARMGKEHMH 1813
NO FOPHOHTANLHOA MTORCPXHOCTH,



10. Onpeaeacnue  padoThl  CHABL YAPYFOCTH  NPH  TOALEME  rpysa ¢
HCNONbL3OBAHMEM HEUOIABHAHOrQ H [IGABHEKHOrQ Oo10KOB.

11. I3yyeHHe 3aKOHA COXPAHEHHSA SHEPIUH.

Pa3ac.a 9. Mexannuccekne koneGanusa H BONHDI.

KoaedateasHoe apnkeHHe. OCHOBHbBIE XAPAKTEPHCTHKH KOedaHHii: nepuoa,
HACTOTA, AMITJTATY T4, MEITC\'IE]TH'TCCI\“HE"I A npy}xmmmﬁ MAATHHKHA, anB})EIIIlCIIHC
IHEPTHH UPH KONEDATEIIBHOM ABMKEHNN.

JaTtvxawwre  xoaedaHus, BelHvikaeHuble  konedanHa.  PesoHanc.
Mexannieekue  Boanel,  CBOHCTBA  MCXanMYCCKWX  BOaN,  Tlponoanunie M
nonepeyHble BOJIHbL.  JIMHA  BOSHBI M CKOPOCTL €€  PacNpPOCTPAHEHHA.
MEXannICCKRUC BOTIBE B TREPAOM TCIC, CCHCMHUYCCKAC RO,

3VK. | pOMKOCTB 3BYKa W BhIcOTa TOHA. (ipakeHue 3Bvka. MH(pazsyk u
VIbTPA3BYK.

Aesmoncmparun,

1. Hadmoaenuwe koaedaHui Tel noa AEACTBHEM CHSBL TAKECTH H CH.bl
VIPYTOCTH,

HadnoaeHue konedanuii rpyza Ha HUITA 1 HA NPYIKHHE.
HadnwaeHue BbIHYXASHHbIX KONEDAHHH H pe30HaHca.
PacupocipaHeHne npoaoibHbIX H NONEPEUHBIX BOJIH (HA MOIENK ).
HadnoaeHue 3aBHCHMOCTH BbICOTHI 3BYKA OT YACTOTHL.
ARKYCTHYCCKAA pe3onalc,
?aﬁapamopﬂwe padonel & ON6IML,
1. OnpeaeleHHe 4acToTbl W NepHoaa  KOJAeDaHHH  MaTemMaTHUeCKoro
MANTHHKA.
OnpeaeieHye yacToThl H NepHoaa KonedaH Ui NPYKHHHOIO MAATHHKA.

3. HCCJCHOBE‘]IIHC 3ABHCHMOCTH ncpraIa KO.'ICGE]TTHﬁ NOABCHTICHHOINY K 1HHTH

r‘py'.'-;a O 2MHHBI HUTH.
4. MleeacnoBanie 3aBHCHMOCTH NEPHOAE KOACOANHN TPYIKAHHONO MAATIIMKA
OT MACCHI MPY3a.

5. [lpoeepka He3aBHCHMOCTH nepHoaa KomedaHuHd rpy3a, NOABELIEHHOIO K
HHTA, OT MACChl FPY34,

6. OnblTel.  AEMOHCIPHPYIOWME  3aBHCHMOCIE  MEPHOAa  KOueOaHnit
NPYAHIIIOTIO MAATIHKE OT MACChI TPY3a W RECTKOCTH NPYKMIIGI,

7. MIaMepeHne ¥CKopeHus CBODOIHOIO 1ANEHMSI.

Pa'i.'l.&l[ 10. '3.'Iel-:1‘pmmmu‘m0e noe n ').'IQR'I'pﬂMR['HH’I'Hble BO.IHbI.

DNICKTPOMATHHTIOE  TTONEC,  "WICKTPOMArHMTHLIC  BOSTHLI,  CBOACTBA
ANEKIPOMArHATHLIX  BUOJIH. Hlkana MERTPOMArHHTHBIX  BUOJIH. HMenonbsoBaHue
MMECKTROMATHATHBLIX BOIIN U4 COTOROM ¢BAZH,

Mo B W N



DNCKTPOMATHHTHES TTPHPOAA cneTa, CkopoceTh ¢aeTa, BomIORLIC ¢BOWCTRA
CBEIA.

emoncmparii.

1. CROHACTRA 2ACKTPOMATHHTHLIN BOSI,

2. BonHoeble cpoiicTBa cBeTa.

Hubapamopiste pidomvr i ON6I ML,

1. HayyeHue CBOWHCTB ISKTPOMATHUTHBIX BJIH C HOMOWBK MOOUIBHOIO

TenedoHa.
Pa3zae.t 11. CeeroBbie iB.1CHHS.
Ilyuepaa  moneae  ceeta.  Hertounukn  ceeta.  [Ipsmoaunednoe

pacnpocTpanciine ¢aetd. 3armeins Coanna v Nlynn, Orpawcine cretd. [Tnockoce
FEPKAIO. 3AKOH OTPAKEHMSI CBETA.

IpeaomaeHHe ceeTa. 3akOH [peromieHda ceeTa. [loaHoe BHYTpeHHee
OTpaxkeHHe c¢BeTa.  MCnoab30BAHHE  110MHOrO  BHYTPEHHErO  OTPAKEHHS B
ONTHYECKHX CBETOBOIAX.

NMuisa, Xoa ayuci B nwirse,  OnTvueekdas  CUeTeMad  dhoToannapara,
MHEPOCKONA M 1EIeCKOona. [11a3 KAK ONTHYECKAsl CHCTEMA. BaniopykocTb M
AaNbHO30PKOCTD.

Paznoxenne o©Oexoro ceera 8 cuekip. Ouwitel Hewrona. Craokenue
CNEKTPanbHbBIX UBeTOB, JHCNEepPCHA CreTa.

Aemoncmpariin.

LIpsiMONHHEAHOE PACUPOCTPAHEHUE CBETA.
OTpaskeHHe ceeTa.
Lonyuenne n300paKeHni B [IOCKOM, BOTHYTOM H BBIIVKIOM 3€PKAIax.
LIpeaomneHue ceeta.
OnTUYCCKKH CBCTOROA.
X0 J1yyei B CODHPAKOLLEH JIHH3E.
XOA myueil B paccCHBAIOWICH JHIIBC,
Louyuenre u300paKEeHNH ¢ NOMOLWBK) NIHH3.
LIpvHumn gencTeus (PpoToannapaTa, MHKPOCKONA H TeleCKONA.
- Moaean raasa.
. Pazaoxenne HRIOr0 CBeTa B CHEKTP.
12. Hogyueime 6¢10ro ¢BCTa NPY CAOAKCIHK CBCTA PA3ILIX TIRCTOR,
HAabapamopuste paborivi i 03s1 L,
1. HecaenosaHHe 3aBHCHMOCTH ¥rla OTPASKEHHS! CBETOBOrQ 1¥'1a OT ¥rija
ERGITES
2. M3yuyeHne XapakIrepruceTiK U300PAKEHMs [IPEAMETA B ILIOCKOM ZEPKAIIE.
3. Heeacnoranue 3aBHCHMOCTH ¥ NPCIOMACIHHS CBCTOBOrQ YA OT YrUid
HAIAEHHA HA TPAHULE «BOTUYX—CTEKION.
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MonyucHne 1300pakeHnit ¢ NOMOTILIO CODMPATOTICH THH3DL,
5. Onpeseirenue GOKYCHOrO PACCTONHIA 1 ONTHYECKONH CHIIBL COOMPAKOLWLEN
NHH3BL.

6. OnuITel NO PasnOAKCHMIO BCIOTO CRCTA B CITCKTP,

OnpiTel MO BOCOPHATHIO LBETA NPEIMETOR [IPU HX HADIWAESHWHM uepes
LUBCTOBBIC ((HILTPSI,

Pasnea 12. Kranrornie annenua,

Oneiter Pesepdopaa v nnanetapHaa Moaens atoma. Moaeas aroma bopa.
Mcenyeranmue » nermomeHUe CeeTa atoMom, ICBaHTLL, JITMHCAYATBIC CTTCKTPI,

PaauoakTHRHOCTL. Anbda-, feTa- 1 ramma-nayuedua. CTpoeHHue aTOMHOrO
aapa.  llykmonaas  voacas  atoMHero  sapa. HMsotonnt, PaavoakTHRHLIC
npespawensus. [lepuoa nonypaciana aroMHelx aiep.

Slaepuble peakuWu. 3aKOHbl COXPAHEHHA 3aPAJOBOTO M MACCOBOrO YMCE.
DHEpPIUa CBA3M ATOMHBIX Aaep. CBA3b MAcCel M IHEPrUU. PEakuMM CHHTE3a M
denenna aaep. Mcrounuku sneprayd ConmHua 4 38834,

Ancpras oHEPreTURd, JICHCTRMA  PAHOAKTHBHBIX M3MYUCHHH HA WHBBIC
OPIaHN3MBI.

Aesmoncniparii.

1. Cnexipsl HULYYEHHS U (IOFIOWEHTS .

2. CnexTpel pa3MHYHeIX ra3os.

3. CnexTp BOAOPOTA.

4. Hadnmwounenue 1pexos 8 kamepe Bunbscona.

5. PaboTa cHETYMKA HOHUIUPYIOILIMX H3NTYYEHMI,

6. PerucIpauns WaIyueHUA NPUPOLHBIX MUHEPAIOB 1 NPOAYKTOB.

Aadapamoprnie padonist 4 0RbLNIbL.

1. HabnioacHUe ¢nimoniHelX M THHCHYETBIN CNCKTPOR M3TYUCHHUS,

2. MccaeqoBAHWE IPEROB. MIMEPEHME IHEPIUM HACTULBL [0 TOPMOIHOMY

nyTH (no doTorpagmam).

3. HM3mepenue pagnoaxkTHBHOTO (DoHA.

LloB ropHIe (bHO-0000 WA WIH MO1Y b,

MeRTOPUTCTLHO--C0O0TE@IIINT MOAYITL NPCAHAZHAYCH AT CHCTCMATH3ATIN
M O00DWEHHA  UPSAMETHOrO  COASPKAHMA W ONbITa  AEHIEIBHOCTH,
NPHOGPCTEHHOTO NPY U3YUCHUH BCCTO KVPCd (DH3MKH, @ TAKRKC ANA MOAFOTORKH K
OCHOBHOMY T'OCYAAPCTBEHHOMY JK3aMEHY 00  d3nke Wi 0dyVuarwmxes,
BHIGPABLIMX ITOT vuedHbIH NpeaMerT.

[Mpy W3vUCHUM M@HHOErO MOAYAS PCANU3YIOTES M CHCTCMATHIHPYIOTCS RUALT
AEATENBHOCTH, HA OCHOBE KOTOPBIX ODECHSUNBAEICA JOCTHAEHUE NPEAMETHBIX M
MCTAMTPCIMCTHBIN  NNAHMPYCMLIX  PC3VILTATOR  00YUCHUA,  JopmupyeTes
ECTECTBEHHOHAVUHAA TPAMOTHOCTD. OCBOEHHE HAVUHBIX METOUOB HCCIEAOBAHMA



ARJTCHAN NPUPOABI U TCXIMKH, ORJACHHC YMCIHAMH 00LACHATE (H3MICCKue
SIBICIAR, OPHMENHA  UOJYYEHHBIE 30AIMA, PEarts 3aJaud, B TOM  4Mcae
KaueCTBEHHbIE H 3KCMIEPHMEHTAIbHbIE.

MpUHIMNRAILENG ACATCILHOCTILIA XapaRTeP JAHHOTO Pa3Icla PCaH3veTes
32 CYET TOrO, 4TO OOVYANOLIHECA BbIMOMHAOT 321aHHA, B KOTOPBIX HM
npeAnaracTes:

A OCHOBE IIOAYYENHBIX 3HAHWHM Paciio3HaBaTe M HAYYHO OOBACHATDH
(pr3nveCKHE ABNEHHA B OKPYIKAKOLLEH NPHPOAE H [IOBCETHEBHOH KH3HM,

HCNONBLIORATEL HAYHILIC MCTOABI HCCNCTORAIIHA {IJH'SH‘-ICCK]/IX le,’lCTTl’II\;I, B TOM
YHCAe 4014 NPOREPKH THNOTE3 K NOJYUSHHA TEOPRTHUECKUX BbIBOIOE,
OOLACHATE NAYYIILIC OCHOBLI NAHDONCE BAWHBIN JOCTHAKCHHA CORPCMCIBIX
'I'EXH[’}JOI'HH._ IIl’lﬂpHMep, IIpl’lI{‘I'H'-IeC}{K')I'O HCNONBIORAIINA pa:’anmmm HCTOYNHKOR
IHEPTHH HA OCHORE 3aKOHA NPEBPALUEHHA H COXPAHEHHA BCEeX M3BECTHbIX BHAOB
MIEPIHA.



[LMAHHPYEMBIE PE3YbTATbBI OCBOEHHWA TIPOTPAMMBI [10
GOHIHKE HA YPORBHE OCHOBITOTO OBINETNO OBPA3OBAHNA

MsyucHre PM3UKKM HE YPOBHC OCHORHOTO OOIIETO QOPA3ORABHS HAMPERICHO

HA LQOCTHIKEHHC JIMUHOCTHBIX, METANPEAMETHBIX U HPEAMETHBIX 06pﬁ‘.¥OB€I'I‘eJ1beIX

pC3yNBTATOB.

I3 pesyiIbTaTe M3YHEHUS (PH3MKH HA YPOBHE OCHORHOTO OONIETO 0OPA3ORIHNS

v odyyanwerocs Hyayr chopMyupoBaHbl CIEAVIOLWNE JIHYHOCTHBIE PE3VIILTATLL B

HACTH:

» 1) MATPUOTHUECKOr) BOCTUTAHUAS

*  — HPOSIRICHHE HHTEPECA K HCTORPHU U CORPEMEHEOMY COCTOSIHHEY })(JCCMﬁCK(Jﬁ
(hH3HYCCKON HAYKH:

*  — UEHHOCTHOE OTHOLWLEHHE K AOCTHXKEHHAM POCCHHCKHX YU€HbIX--(DH3UKOB.,

» 2} rpazkoancKero v A¥X0BHO-HPABCTBCHAION) BOCMUTAHNS!

*» — FOTOBHOCTH K AKTHBHOMY YYaCTHIO B OOCYKNEHHH OOLUECTBEHHO 3HAUHMBIX
U ITHYECKHX IIIJOf}JIEM, CRSIZALIHbLIX C HPAKTAUECKHM HPHMEHCHHEM
AOCTHKEHUH (PH3UKA!

L] OCO3HAHHE BAKHOCIHY MOp?L'IbHO--Z)'I'H'-IeCKHX IIpHHLll/’[IIOB B ACHICIbHOCTH
YUdHOTO,

»  3) ICTETHYECKOrO ROCITUTIAHUA

» — BOCHPHATHE ICTETHUECKAX KAUECTB (PU3MUECKOH HAYKM: €€ TapMOHMYHOMO
IIOC'I'pOGHHH, C'['[)OI'OC'I'M, TOUYROCTH, JIAKOBHYEIOCTH .,

» 4} LEHNOCTU HAYYHOTO MO3HAHURA:

» — OCOBHAHMC UCHHOCTH (QU3HUCCKOH HAYKH KAk MONIIOrO HICTPYMCHTA
[IO3HAHUS MUPd, OCBOBBI PASRUTHS TEXHOIOMHHA, BAKHEHLIEN COCTARISIKONIER
K¥.IbTYPBL.

* — PA3BUTHE HAYUHOH HOO03HATEIBHOCTH, HHTEPECA K HCCNeanBaTeNbCKOH
ACATCNBLHOCTH .

» 5)  dopmuporanusg KYALTYPhI 30POBLA U IMOITHONANBHOr O
toIaremenyuns!

*» — OCO3HAHHE UEHHOCTH OezonacHoro odpasa KH3HH B COBPEMEHHOM
TEXHOMOTUUCCKOM  MHMPC, BAKHOCTH NPAardn  Jg30macHOro MOBCACHUS  HA
TPAHCHOPTE, HA UOPOrax, ¢ JIEKIPHYECKHM U T€ILI0BBIM ODODYAOBAHWEM R
AOMALIHAX YCNOBHAX.

» — C(pOPMHPOBAHHOCTb HABBIKA PChAEKCHH, NPH3HAHHE CBOCrO Tpaga HA
OUHOKY ¥ TAKOTO KE MPERE ¥ APYTOTO HENOBCKA:

»  6) TPYNOBOro BOCMHTAHEN;

* — AKTHBHOC )"'-IaC'I'He B peluemm IIIJEIKI'I‘IT-ICCKH.‘( 3a0auu (B p‘c'lMKEI.‘( CEMbH,
00paz0BATCALIOR  OPraHHzaluMH, ropoaa, Kpad) TONHOJOTHUCCKOR  H



COUHATBHON  BATPERACHIIOCTH, TPCOYIONIMX B TOM UACNC W (HABHHCCKHX
3HAHMH,
— MHTCPCC K NPAKTHUCCKOMY A3YHCHAD TPOPCCCHI, CRI3aHHBIX ¢ (PHBHKOHM;
7) IROIOIHYECKRO1I'0 BOCIIMTAHIS

OPHEHTAUHA HA NMPUMEHEHHME (PUIHUECKHMX 3HAHWI Wi PEIEeHHA 33134 B
O0NacTH OKPYIKAKIEHR Cpedbl, TIAHHPOBAHUA NOCTYNKOB M OUEHKH HMX
BO3IMOMKHBIX MOCACACTBHI T8 OKPYKAIQMEH CPCAbI,
— OCO3HAHWE TIOOWILHOMO XAPAKIEPA IKOJOTHHECKUX NpodseM M nyieid nx
pewerHmA,
8) asanraumn K H3MCHSIIHMCH YCIHOBHHM COUHANBLHOH W LIPHPOUHOI
cpenspl:
- NOIPEOHOCTE B0 REAMMOJIEHCTBHH MPA  BBINONHEHHH MCCNEOBAHHN 1
MPOEKTOB (PUIHUECKOH HANPABNEHHOCTH, OTKPLITOCTL OMLITY W 3HAHHAM
JPYTHY;,
— NOBBIWIEHHE YPOBHA CBOEH KOMIETEHTHOCTH uepe3 NPakTHUECKYID
JESITENLHOCTS:
= OTPCOHOCTH B (BOPMHPORAHHUK HORBIX SHAHHH, B TOM YHCAC (HOPMYIHPOBRETL
HACH. NOHATHSL, [HNOTE3BI O (PUIHUECKUX OOBEKIAX H ARNEHHSIX]
— OCO3HAHHUE AS(PHUHMTOR COOCTREHHBIX 3HAHHI H KOMIIEIEHIHOCTEH B 001aCTH
(3uKA;
— MUAHHPORAHHE CBOEID PAZRHIHS B LPHOOPETIEHHH HOBBLIX (PAIMYECKHX
IHAHHH,
— CTPCMJICHUC dHATH3APORATH W BLISRISITH R3AHMOCRS3H TTPHPOALL, ODINICCTRA U
IKOHOMAKH, B TOM UHCIIE C UCNOMB30RAHNEM (JA3HUECKAX SHAHMI:
— OQUCHKd CROMX JCHCTRHH ¢ VUCTOM RIMSIHHS Hd ORPVIKAIOIIYIO CPCay,
BO3MOKHBIX MNODATBHBIX TOCNEACTRHH.

METANPE!IMETHBIE PE3¥ . IbTAThI

B pe3svaLTaTC OCROCHHMS NPOTPAMMBI TO  (PM3HKC HA YPOBHC OCHOBHOTO

OOWETO ODPAZORAHMS ¥ OOVUAKOWEIOCH Oy LY CPOPMHPOBAHB METANPeUM e THbI¢
PE3VALTATBI, BKTIQHAIOIIMGC NO3HARATCALHLIC YHHBCPCANBHBIC YUCOHBIC ACHCTRHSI,
KOMMYHHKQTHBHBIE  VHHMBEDCAIbHBIE  YUEOHBIE  NCHCIBAA.  PEIYISITHBHBIC
VHHBEPCANbHbIE YUeGHbIe AEHCTBHA,

[lo3HABATENLHBIE YHHBEPCATLHBIC YY€OHDBIC NEHCTBHA

bazoepie .TOrHYCCKUE HCHCTBHA:



BLIABIATE M XQPAKTCPM30BATL  CYITICCTBCHHBIC NPH3HAKH  00LCKTOB
(ABNEHMH }

YCTAHARNMBATL CYLLECTBEHHbLH TPH3BAK KNACCH(PHKALIWK, OCHORAHHA A4
0QOOICHHS W CPaBHCHNS,

BbIABNATE 3aKOHOMEPHOCTH H NPOTHBOPEUHS B paccMaTpHBaeMelX (hakTax,
JAHHLIX 1 BAOMOACHHAX, OTHOCAULIHNCA K (PHIHUCCKHM SBICHUAM,
BBIABIATE NPUUAHHO--CNEACTBEHHBIE CBA3ZH [IPA HAYUEHMM (DHIHYECKNX
ABNEHHH H NPOLECCOB, 1€1aTh BLIBOALI C HCNONb3OBAHHEM ASIYKTHBHBIX
H MHA¥KTHUBHLIX )"MO'}E]]\'J‘IIO‘ICHH“, BBLIABHUIraThL rMNOTC3LI O BIAMMOCRAZIAX
(DHIHYECKHX BRIHYMR,

CAMOCTOSTCNLHO  RLIGMPATL  Crocod  PCiicHrs  yucOHON  dn3niceroi
334341 {CPABHEHHE HECKOJIbKMX BAPMAHTOB PEIUCHHA, BbIOOP HAHOOIee
NOAXOAALIETO € YUETOM CAMOCTOATENBHO BbLALICHHBIX KPUTEPHER).

baioebie HCCHENOBATENLCKIE UEHT ITBHI.

HCMONbL30BATH BONPOCH KAK HCCIEA0BATENbCKHA HHCTPYMEHT NO3HAHMS,
IPOBOTE TTO CAMOCTOATEILHO COCTABACHHOMY NIIARY ONLIT, HCCIOMHbIH
(PU3HYECKHA  HKCIIEPHMEHT, HEDONLLIOE MCCIeNOBaHHE  (DH3IMYECKOIO
ABNEHHA.

OQUEHHBAID HA NPHMEHHMOCTD H AOCTOBEPHOCTD H Hfl)Op MAUHKY,
MONYYSHHYIO B X04€ HCCNeN0RAHHA HIH 3KCMEPHMEHTA.

CAMOCTOSTCNLHO (POPMVAHPOBATEL 0GOGICHAS M BBIBOABI TTO PC3VALTATAM
[POBEAEHHOIO HADIIOUEHHS, OUBITA, HCCIEA0BAHHA,

MPOTHO3HPOBATL  BO3ZMONHOE  JanbHefliee  pa3sBHTHE  (BH3HYECKHX
[TPOUECCOB, a4 TAKKC BbLUBHI'ATDE [TPCAITONQOKCHNA 0d ux PA3BHTHH B HOBBLIX
YCNOBHUAX H KOHTEKCTAX.

PatoTta ¢ nudopmauneii:

[IPHMEHATD PAITHUHBIE METOABI. HHCTPYMEHTB H 3ANPOCH NPH NOMCKE M
oT0ope MHQPOPMAUHH WAK JAHHBIN ¢ YHETOM TPCTIORCHHON vuchHO
(hbH3HEECKOH 3a4aun;

AHANH3HPOBATL, CHCTEMATH3IHPOBATL H HHTEPNPETHPOBATL HHGMOPMAUMID
PA3IMUHBIX BIHAOB M {POPM IPCACTABNCHNSA;

CAMOCTOATENbHO  BBIOHPATE  ONTHMAILKYKY  (pOPMY  NPEeACTABISHHA
MHGQOPMALHK M WTIOCTPHPORATE  PCIIACMBIC 32714 BCCNOKHLIMKA
CXEMAMM, 1HAIPAMMAMU, HHOH IPAPHKOIN 1 KX KOMOWUHALHAMA.

KoMMYHHKATHBHBIE YHHBEPCAIbHbIE YUeDHbIe NeHC IBHH!

B XOIC 00CyACHNA yUucOHOro martepuana, pe3yvanTatos J1abopaTopHbIX
PadoT 1 NPOEKTOB 3a1ABATh BOMPOCH (10 CYLIECTBY OOCYIKNAEMOH 1€MbI 1
BLICKA3LIBATL MCH, HATICICHHLIC HE PCIICHHC 3d1a4H M NOTCPKAHAC
QIAIOIKENATEIbHOCTH ODIUEHHS:



CONOCTARIATL  CROM  CYKACHHA ¢ CYUAICHHAMM  JPYIUX  VYACTIIHKOR
AHATOTE, QOHAPYKUBATD PAINHUME W CXOUACTRO OOZHLIN;

BbIDAXKATH CBOK TOYKY 3PEHHA B YCTHBIX ¥ MHCbMEHHbBIX TEKCTAX,

My 0IUYIO TTPCACTARAATE PC3YALTATH BLIOGAHCHHONO (PHU3MUCCKOTO OMHITA
(3KCNepUMeHTa, HCCnenoBaHuA, MPOeKTay,

TOHHAMATL H HCOQTL30RBATH OPCHMYIICCTRA KOM.’;]H_{],IIOﬁ H
HHAHRHAYAILHOW DPABOTHI  UPH PEWEIHH  KOHKPETHOW  (PH3MYecKkoi
npodiemMs;

TT|)HIII/I\|aT|: T(CITH C-OBMCCTIIOﬁ ACATCITLHOCTH, 0|)FaIIH30RI:TBaTI: ﬂCﬁCTBI‘IH
N0 € [NOCTHKEHHKY. PacnpefneinaTh pPoad, o0Cy#IaTb npolecchl U
PE3YALTATLT CORMCCTHON PAdOTHI, 0000N@TL MICITHA HCCKOMBKHYX MIOCH,
BbIOMWINATE CROK) 4aCTh |)360Tb[, HOCTHraa KavecTeennord peﬁi}‘JIbTﬂTﬁ 1O
CBOSMY HANPaBMEeHHK® H KOOPAUHHPYA CBOH 1eHCTBHA C JAPYrHMH
YNEHAMH KOMAHUbI,

OIlEHHBATb KAaueCcTEO CBOErO BKMANA B OOLLHH NPOAVKT NO KPUTEPHAM,
CAMOCTOATCALNO CPOPMYIAHPORANIIBIM YIACTIIHKAMH R33HMOACHCTRHS,

Peryiasrusubie yausepeansubie yuedunic aciicrsus

Cavoopranusainua;

BLIARMATL OPOOACMBI B KMZNCHILIX H YUICOHBIX CHTYAIIMAX, TPCOVIOUIHX
218 pemenun (PU3HUECKUX 3HAINAK,

OPHEHTHPOBATLCA B PA3IHUHBIX  NOAXCIAN  NPHHATHA  PelleHHi
(MHAHRMAYAILHOC, OPHIEATAC PCIICHIHE B IPYNNC, TPUHSTHC PCHICHRAf
IPYIIN0I),

CAMOCTOATCNLIG COCTARITATE AATQPHTM pCI[TCIII’Iﬂ (1}11'5H‘ICC~E('Oﬁ 3d,1a4H U
72113 UCCIBNOBAHMA € YYETOM HMEKONXCS PECYPCOB H COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEeHTHPOBATL Npeaaraemble BapHaHThl PelUeHHH:
J1CaTH RLIOOP W OPaTL OTRCTCTRCHHOCTL 3@ PCHICIHE,

Cavoxo HTPOAL, PMOIIHOHA TLEHDLI i UHTELTERKT?

JTARATH ACKBATHYIO ONCHKY CATVAIHM W OPCINATaTh madn ¢¢ WIMCHCINA,
OOBACHATD  [HPAYHIBL]  JOCTHKEHHS  (HIEUOCITKEHUN)  PE3VNbIAIOR
NeATeNbHOCTH, JaBaTh OLUEHKY NPHOOPETEHHOMY ONbITY

RHQCATEL KOPPCKTHRLT B ACATCABIOCTEL (B TOM HHCIC B XOA BLIDOAHCHINAA
MH3HYECKOrO  HMCCISN0BAHHA UAH  NPOEKTa) Ha  OCHOBE  HOBBIX
QOCTOATCALCTR,  H3MCHWRINMXCA  CATYAIHHA,  YCTAHORICHILIX  OUIHOOK,
BONHKRLIMX ITPYLAHOCTEN,

OIEHHBATL COOTBETCTBHE PE3VNLTATA LETH H ¥CI0BHAM,

CTARHTL €COR HA MCCTO APYroro 9¢I0RCKA B XOIAC CNOPd MK AHCKYCCHU
HA HAY'IHYHO TeMY, MOHHMATb MOTHBLI, HAMEPEHHA H JOMHKY APYTOro.



MpH3NaBaTh ¢BOC NPARQ Ha AITUOKY TTPA PENICHK (PU3MUCCKUX 3aaa WK
B VTBEPAUEHUAX HA HAYUHbLIE TEMbL 1 TAKOE KE NPABO APYroro.

MPEIMETHBIE PE3Y.IBTATDI

K konuy obyueHua B 7 Knacce NpeaMETHbIE Pe3Y.IbTaThl Ha 0a30BOM YPOBHE
AONKHBI OTPAKATE CHOPMUPOBAHHOCTL ¥ 0OVUANLLMXCA VMEHHWH:

HCNONb30BATE  NOHATHA:  (PHIHUECKHE H  XHMHUYECKHE  ABIEHHA,
Ha0MOACHTNE, IRCIICPAMCHIT, MOACAL, TANOTC3d, CAMHMILT (DHZMUCCRNX
BEIMUHH. ATOM, MONEKYJA, ArperarHble COCTOAHWA BelIECTBA (TBREPUDE,
JKMAKOR, ra3o00pa3Hoe), MEeNaHHYeCcKoe ABHMKeHHe (paBHOMEPHOE,
HEPABHOMEPHOE. NPAMOIMHEHNONE), TPAEKTOPHA, PABNOISHCTBYKOWAA
CHNA. aAedopmaLida (YIIpyraa, nnacTHueckas ), HEBECOMOCTD,
COOONTAIOTIIACCS COCY LT,

pazavuarts ABNeHHA (audxpy3Ha, 111080 [ABMIKEHHE UACTHL BELWECTRA,
paBHOMEPHOE  ABHAEHHE,  HEPABHOMEPHOE  ABHKEHHE,  HHEpLHA,
B3AMMOIEHCTBHE TEN. PABHOBECUE TBEPABIX 1€ ¢ 3AKPENNEHHOH OCBH)
BpalleHHA. nepesava AaBNeHHA TBEPABIMH  TENAMH, KHAKOCTAMH H
razaMu,  aTMOCCPIOC  TABACHAC,  NIABANMC  TCA,  TTPCBPANICHAS
MEXAHMYECKOHM FHEPIMH) MO QUMCAHMKY MUX XAPAKTEPHbLIX CBOUCTB M HA
QCHOBC OMLITOB, ACMOHCTPHPYIOTIHX TANNOC (PU3AUCCKOC TBACINC,
PACIIO3HABATL  NPOABIEHAE  M3IVUEHHBIX  (PUIMYECKMX  HBIEHMH B
OKpYKAKOWeEM MHpe, B TOM uYHcAe (PU3IHYECKHE ABNEHHA B NpHPOAE:
MPHMCPET JIBHACHHUA ¢ PA3THYHLIMA CKOPOCTSMH B SKMBOW H NCKHBOH
HPUPOUE. AEHCTBHE CWIbL IPEHMA B IIPHPOUE M TEXHHMKS. BIIMAHHE
aTMOCPCPIOro AABACHAS Ha KUBOH OPralusM, noasanue pud, puuara B
TENE YENOBEKA, [[PU 3TOM NEPEBOANTD [PAKIMYECKYH) 3384y B YUEOHYH),
BbIAEIATh CYIISCTBEHHbIE CBOHCTBA {IPH3HAKK) (PHIHUECKUX ABNEHUH,
QMHCLIBATE HAYUCHILIC CBOWCTBA TCA H (PUBHUCCKUC ABNCHUA, HCMONL3YS
(h3HueCKHe BEIMUMHBL (Macca, 0OBEM. NIOTHOCTb BELWECTBA, BPEMA.
MY Th, CROPOCTL, CPCHAN CKOPOCTEL, CANA YMPYroCTH, CHNA TAMKCCTH, BCC
Teha, CWIA IPEHMA, JaslieHWe (TBEPJOro Tena, KALKOCTH, rasal,
BLITANKUBANOWAA CHNA, MeXxaHHueckas padoTa, MOLIHOCTh, NAEUO CHIbL,
MOMCHT AN, ROMpPUTIICHT  TONC3NOro  ACHCTBHS  MCNAHMZMOB,
KHHETHYECKAA W MNOTEHUHANLHAA JHEPLHs), NPH ONHCAHHH NPABUIBHO
TPAKTORATL  (PU3MYCCKHM  CMBICA  HCTIONL3YCMLIX  BCIMUMIL, - MX
OOO3HAUEHHWA M €UWHHUbLI (PMINUECKMX BEIMUHMH, HAXOIMTb (OPMYIILL,
CEBA3BIBAKOIIHE AAHHYIO (PHIHUSCKYIO BENHUHHY ¢ APYTHMH BENHUHHAMM,
CTPOUTE FPAPHKH MIYUCHNLIX 3ABHCHMOCTCH (PHIMUYCCKHN BCIMUHIL



XapaKkTCpHU30BaTL, CBOWCTRA TN, (PUIMMCCKUC ABACHWS W NPOTICCCHT,
MCMOB3YS NPABKIA CA0KENHA CHI (BAONE QUIIOH ITPAMON), 3ak0H [ yxa,
3akoH [lackana, 3akon Apxumena, MpapdI0 paBHOBECHA pbluara (5Joka),
WIOIOTOC  NPABMIOY  MCXANWHKH, 33K COXPAHCHMS  MCXAHMHCCKOH
IHEePrHH, NPH ITOM JaBaTh CJOBECHYVID (DOPMYNHPOBKY 3aKOHA M
ZAMHCBIBATEL CTO MATCMATHICCKOS BLIPAKCIING,

OOBICHATDL (PHIHYECKUE HBNEHMS, IIPOLLCCHl X CBONCTBA 1€, B TOM YHCIe
H B KOHTEKCTE CHTYAUHH NPAKTHKO-OPHEHTHPOBAHHOrO XapakTepa:
RLISRISTE TIPHTHINQ--CCACTRCHHBIC CRIZH, CTPOHTL OOBACHCHHC W3 1 2
JOTHUECKHX 1AroB ¢ ofopoi Ha |-2 H3YUeHHBIX CBOHCTBA (PHIHUECKHX
SBACHHMN, (DHIHHCCKUNX 3aK0NE WIH 3aKONOMCPIOCTH,

pemare pacuétHeie 2ajaud B -2 uelcTBus, MCHOABL3VS 33KOHBI M
opmynbl, CBAZBIBAKOLIHE (PHIHUECKHE BENHUHHBLL. HA OCHOBE aHaNH3a
YCIIOBHSI 3a1aUH 3alIMCBIBATE KPATKOE YCIOBHE, NOACTABNS T (HHINMECKNE
BEIHUHHBLL B JOPMYNbLL H NPOBOAHTL PACUETHI, HAXOIMTH CIPABOYHBIL
AAHHLIC, HCOOXOAMMLIC NS PCHICHUS 3aAaY, OICHUBATL PCaTUCTHHIOCTI
HOAYUENNOH (PUIMUECKOH BENHUHHBI,

pacno3HagaTh [podneMbl, KOTOPbIE MOMKHO PEeWHTh NPH  NOMOLUH
(PH3IHUECKHX METOAOB, B ONHCAHHH HCCIEA0BAHMS BBIASNITE NPOBEPIEMOE
npeanonokeHHe  (FHNOTE3Y),  Pa3lMuate W HHTEPIPETHPOBATDH
HOAYUCHNBIF  PCIVALTAT, HAXOAWTL OQIKMOKM B XOAC ONLITA, ACNaTth
BbIBOUMBL 110+ €00 PE3YIBTATAM:

[POBOAHTE ONBITEl [0  HAOMKOACHHIO  (PH3HUECKHX  SIBNEHHA  WITH
H3Hueckux CBOWCTB TEN: dopyynuposaTs NpoOBEPACMbIE
[PEeANONOKEHHs, CODHPATL VCTAHOBKY H3 NPEATOIKEHHOTO 000PYA0BAHHI,
3ANUCHIBATL XOL QIIITA W (hOPMYIHPORATE BRLIBO/IN;

BbIOOINSTD OPAMBIE M3IMEPEHMS PACCTOSNNMA, BPEMENH, MAaccsl 1ena,
00nLEMA, CHAB B TCMOCPATYPLT € HCOONL30BAIKCM  AHANOTORLIX M
uppoBeiXx  IPUOOPOR, 3ANHCBIBATE NOKA3ANHA NpudOpPoB ¢ YUSTOM
321aHHOH adCOMOTHOH NOTPELIHOCTH H3MEPEHHRA,

HPOBOAMTL MCCCTORANNC 3aBHCHMOCTH O/UI0N (H3HUCCKON BCAUTMILT OT
APYIOM € HCMOJB3OBANHEM NPSIMBIX  U3MEPENHH  (3aBHCHMOCTH NVIH
PaBHOMCPHO ABMIKYINCTOCS TCAa OT BPCMCHM  BWXKCHHAS TCAa, CHALI
TPEIH CKONbLKEIHA 01 BECa TENA, Kauecrsa 00paboTkH OBEPXNOCTEH Tell
H HE3aBHCHMOCTH CHJTbI TPEHHSI OT [1J10WAAH CONPHKOCHOBEHHA TEN, CHbl
YIPYTOCTH OT VUTHICHHS OPYIRHIILL, BBITATKMBAIONICH CHTIT 0T 0bLEME
HOrPYKRSHN0H UACTH TENA ¥ OT ILIOTHOCTH KHAKOCTH, €€ HEZABHCHMOCTH
OT ANOTHOCTH TCNA, OT TAYOMHBIL, 113 KOTOPYIO IOTPYIKCHO TCMO, VOB
IIABANMA TEN, VCIOBHH PABHOBECHS PbiMAra ¥ ON0OKOB), YUACIBOBATHL B



MIANHPORANIMK  yuchNOro  MCCACNoBAHUA,  coOMpaTh  YCTANOBKY H
BBINOJIHSITE M3IMEPEHHSI, CIEAYSl TIPELIOKEHHOMY TIaHY, (HKCHPOBATD
Pe3yabTATbl MONYUEHHOH 3aBHCHMOCTH (M3MMECKHX BENHUHH B BUde
MPCATOKCHNLTX TAGIHU ¥ TPAHKOB, fCIATL BLIBOALT IO PC3VALTATAM
HCCNenoBaHHA:

MPOBOUTEL  KOCBCIHHBIC H3MCRCIIHIS d}H'iH'{CCKH.\' BCIHUYHAH (l’],'IOTHOCTI:
peecrea  AHUKOCIH M 'I'Bép;lOl'O TENa. CHna TPEHUS  CKONMbAEHHSI,
OaBNeHHe  BO3AYXA.,  BblTankKHBawWada  cWla,  OeACTBylollad  Ha
I'IOI'p}";K'éIIIIOC B YKWTKQCTL TCJO, KO'_’!(I)[i)HllMCIIT NOJAC3IHATO ,-'[CﬁCTBHSI
MPOCTBIX  MEXAHW3MOB), C1eava [PEeAIOKEeHHOH HHCTPYKUHH:  NpH
BLIIONNCHWN W3MCPCHUA COONPATH JKCTICPHMCHTAILHYIO VCTAlOBKY H
BBIYHCISTh 3HAYEHHE HCKOMOU BEJIIUUHHGBI,

cOONOATE NPABHIA TEXHHKH 0€30NaCHOCTH NPH padoTe ¢ 1adopaTopHbIM
O0OPYAOBAHHEM:

VKA3b1BaTh NPHHLMNGI ASHACTBHA [OPHOOPOB H TEXHHUYECKHX YCTPOHCTR:
RCChl, TCPMOMCTD, AHNAMOMCTD, COODMArONnuUees coevael, OapoMeTp.,
PBIYAL, NOABWAHBLHA H HENOABHKHBIN DIOK., HAKIOHHASR MIOCKOCTb:
XQPAKTePH3I0BaTh  MPHUHUMNBL  OEHCTBHA  W3Y'YeHHBIX nNpudopoB  H
TEXHHYECKHX YCTPOHCTB ¢ ONOPOIH HA WX ONMCAHAH (B TOM 4MUCIE!
MOAWKNHKKY,  YCTPOHCTBO  BOAOMPOBOAA, THAPABIAHUECKHH npecc.
MANOMCTP, BLICOTOMCP, MOPITHCROA HACOC, APCOMCTP), HCTTOALSY S SHANUS
O CBOHCTBAX {PU3MUECKUAX #BIEHHNH M HEOOXOAMMbBLE (PU3MUECKHE 3AKOHbI
H 32KOHOMEPHOCTH;

MPHBOAHTL  APUMEPBl  (HAXOAMTL  HHPOPMAUMKY O npuUMepax)
[PaKTHYECKOTO HCMOAb30BAHHA (HH3HUYECKHX 3HAHHA B NOBCEOHEBHOH
KU s oGeenceie s 0C30naciocT Npu o0panicii ¢ NpHOOPaMH ¢
TEXHHYECKUMH  YCTPOUCTBAMM, COXPAHEHUs 3U0POBBI U CODNKUAEHMAH
HOPM JKONOTHYUCCKOTO NOBCACIHHS B OKp}')li’EllOlllCﬁ CRCAC,

OCYWECTBIATL  O100p MCTOYHUKOB wHGopmaunn B HarepHere B
COOTBETCTEHH € 3a1aHHBIM MOUCKOBBIM 3aNPOCOM, HA OCHOBE HMEKLHXCH
SHANHA M TIYTEM  CPaBICHHS  PasIHMIIBIN  UCTOUHUKOB  BBIACTSITL
UHPOPMAUMKD, KOTOPAsl HBIAEICA NPOTHBOPEUUBOH WM MOKET ObITb
HETOCTOBCPHOM,

UCNOJL30BATL NPH BBINOTHEHHH YuedHbIX 3aMaHAH HAYUHO--TTOTTVIISIPH YO
AUTEPATYPY  (DH3HMECKOrO  COASPIKAHHMA,  COPAaBO'HbIE  MaTepHanbl,
PCCYPLLT CCTH HII'I'CDIIL‘T, BIACTH I'I})HéMZl.\‘lT/I KOHCTICKTHPOBAHWA TCRCTA,
Npeodpa3nBaHUst HHPOPMAUHH H3 DUHOI 3HAKOBOU CUCTEMBI B APYI'YIO,
COBNABATL COOCTBCHIBIC KPATKHC MUCBMCHIILIC H VCTHLIC ¢COoODICHTs 14
OCHOBE 2—3 MCTOYHUKOB MHPOPMALHH (PHINUSCKOIO COUSPKAHMS, B TOM



HCIE IyOIMUNG ACHATh KPATKUC COOOIICINS O PC3YVILTATAX MPOCKTOR
HIH )’L{eﬁHbIX MCCJIC,'J.OBGHHFI, HPH  3TOM  TPAMOTHO  HCHKWIB30BATD
H3VUEHHBIA  MOHATHIHBIE anmapat Kvpca (H3HKH, CONPOBMKIATH
RLICTYMACHHE NPE3CHTAITMCH,

[PH BHIMOJHEHHH YUuedHBIX NPOEKTOB M HCCnenoBaHWH pacrpesenats
QOSBANNOCTH B TPYATC B COOTRCTCTRHMA € MOCTABICHILIMA 32, Ta4AMH,
CIICUUTE 33 BbIIKWIHEHHMEM [1N13dHa ,'.lef;ICTBI’Ii/i, AUEKBATHO OUEHHBATDL
COOCTBEHHBIH  BK13A B AeATelbHOCTH  [PYNNb,  BHICTPAHBATH
KOMMYITUKATHBIOC B'}EH’IMOﬂCﬁGTBHC, YUHTLIRAA MUCIHHC OI\'[)'_\;"}KEIIOIIIMX.

K koHuy o0yuenta B 8 knacce npeameTHele pesy.sTaTel HA 0A30BOM YPOBHE
AOMRKIBL OTPAXKATH CHOPMHPORANNOCTE ¥ 0OVUATONIMNCS YMCIHH:

HCHOIB30BATE IIOHATHAS. MaCCa H pﬁ'.%Mepbl MOJIBK}'J._ TEILIOBOE JABHKEHHE
ATOMOB H MO.IEKY/, arperaTHele COCTOAHHA BELLECTRA, KPHCTANNHYECKHE H
aMop(iHbIe  TeNla, HACBINEHHBIH M HEHACBINEHHBIW N3P, BIAWKHOCTD
BO3AYVXA, TeMmepaTypa, BHYTPEHHAS DJHEPry{A, Te[MIOBOH ABHraTesb,
HACMCHTAPHBIH XICKTPHUCCKUH 3apaa, MICKTPHUUCCKOC MOIC, MPOROTIHKY
M AHMIEKIPHKA, HOCTOSIHHBIA K TPHUSCKHNA TOK, MATHHTHOE 10IIE,
pa3iHuaTh ABJEHHS (TENJOBOE paclUHpeHHe H c:XkaTHe, Tensonepeaaya,
TENNOBOE PABHOBECHE, CMAUHRAHHE, KANHIAPHBIE ABIEHMS, HUCIAPEHHE,
KOHOEHCAUHA, [IABISHHe, KPHCTANIW3aUHA (OTBepAeBaHHe), KHIeHHe,
TCANOIIEPEAATaA (TCTTAONPOROANOCTD, KOIRBCKTIHSA, H3IVICHNC),
YIEKTPH3AUMS TEN, BIAUMOUMCHCTBHE 3aPsii0oB, JEHCTBUS NIEKTPHYECKOr)
TOKA, KOpPOTKOE 3aMbIKAHHE, B3aHMOACHCTBHE MArHWTOB, AeHCTBHE
MAIrHUTHOI'O 1I0A HA HIPOBOJHUAK € TOKOM, VIEKTPOMAIHWTHASI HHIAYKUHA)
O OMHCAHHKY HX XapakTepHbIX CBOWHCTB H  Ha OCHOBE ONBITOB,
JACMOHCTPHUDPYIOHTIHX TdaHNoc (IIH'BI/I‘ICCI{OC ABNCHWUC,

PACIIO3HABATL  HPOABIEHHE  M3VUEHHBIX  (PHIHUECKHX  #ABIIEHWH B
OKPYKAIONICM MMPC, B TOM HHCAC (BASHMCCKHC FBICHMS R MPHPOAL,
IIOBS})XHOC'I'HO& HATSIZKEHHUE H Kﬁll”.’l.ﬂ?lprle SIBIEHHUSI B ||]mp0ue,
KpHCTanael B npupoae, HalyuyeHHe Connua, 3aMep3aHHe BOLOEMOB,
MOPCKUC OPH3el, 0OPA3OBAINE POCHT, TYMANE, HICS, CHICTE, JNCKTPUUCCKNC
ABNEHWSI B HI'MOC(IIGPC? '.)J]ﬁKI"pH‘IEC'I'B['} JKHBbIX OI)I"('IHHXM[’}B, MArHHTHOE
none 3eMan, ApPCH( NOmOCOR, PonnL MArIMTIONG NOMS TS KM3HH 113
3emMiIe, HONAPHOE CHSIHWE, MPH 3TOM HEPEBOAHTE NPAKTHUECKYIO 3a4auy B
YUeDHYI), BbleIATH CYLIECTBEHHble CBORCTBA (NPH3HAKH) (DH3HYTECKHX
ABNCHUM,

OHHCBIBATE H3YUEHHBIE CBOUCTBA 1€ H (PHAHUECKHE SIBNEHMSI, HCIIONB3IVA
(HHZHUCCKHE REIHTHMNLT (TCMACPATYPA, BUVTPCHISS 3HCPrHS, KOTHYCCTBO
TEWNOTB, VICNbHAR TEITOEMKOCTb  BELLECTRE, YAEIbHAs 1€1i0Ta



TLIARICHHS,  YACTLHAA TCTI0TA NAPOOOPABORAHHUS, YACILHAA TCra0Ta
CropaHms  TOMIMBA, KONPPHLMEHT 0ONE3HOIO  ACHCTBHA  TENNOBOH
MALWKHHBI, OTHOCHTENLHAA BMAKHOCThL BO3AYXA. ITEKTPHUYECKHH 3apaa.
CHA TOKA, JACKTPHUCCKOC HANPSKCHHC, COTIPOTHRACHUC TIPOBOEINKA,
¥Ne1bHOe  CONPOTHBAEHHE  BelecTea.  padoTa  H MOLWLHOCTB
JACKTPHYCCKOrO  TOKd), 0OPH  ONMCAHMM  MPARMALHO  TPAKTORATI
(PH3HYECKHEA CMBICI MCITOIB3VEMBIX BEIMUHEL, ODOIHAYECHHS W EUHHHLbL
(DH3HYECKHX BEUYHH, HAXOAHTL GOpMYIbl. CBA3LIBAIOWIHE JAAHHYIO
(,])H'EHHCCK}'TO BCITHYHHY € JIPYTHMHW  BCJTHYHMHAMHK, CTPOWUTL F}')EI(I)HKI/I
M3VUEHHBIX 3aBHCHMOCTER (PH3UUECKHX BENHYHH,

XAPAKTCPU3ORATL CROMUCTRA TN, (PHIMMCCKUC SRACHMS W NPOTICCCHT,
MCNOJb3YS OCHORHBIE [TOJIOKEHNS MONEKYASIPHO--KHHETHUECKOW TEOPUH
CTPOEHHA BELIECTBA, NPHHUWN CYNEPno3HUHH NOSeH (HA KayeCTBEHHOM
YPOBHE}, 3AKOH COXPAHEHMS 3apsaa. 3aK0H OOMA iR v9acTKA LENH. 3aK0H
Jdoyaa-JleHUa, 3aKOH COXPAHEHWA 3HEPrHH. [IPH  3TOM  JaeaTb
CMORCCHYIO (HOPMYIMPORKY 3AROHA M 3ATIMCHLIBATE CrO MATCMATHUCCKOC
BbIPAKEHUE,

OOBACHATL (PH3HUESCKHE MPOLECcChl H CBOHCTBA Tel, B TOM YHCNE H B
KOHTEKCTE CHTYALUMH [TPAKTURO-OPUEH THPRORAHIIOND XAPAKTEPA: BbISIBIATD
[PHYHHHO-CIEACTBEHHBIE CBA3H, CTPOHTL OOBACHEHWE W3 | -2 NTOrHYECKNX
maroR ¢ onopoit Ha 1 2 M3VUCHHBIX CROMCTRA (PHIHUCCKUX SRICHUA,
(PH3HYECKHX 3aKOHOB HIIH 3AKOHOMEPHOCTEH,

pewaTe pacu€THble 3aJaud B 2-3 1eHCTBHA. MHCMOAb3VA 3aKOHB W
(hopMYIIbL, CBAZBIRAKOLIME (PHIMUECKME BENHYMHBL HA OCHOBE AHAIIM3A
YCNMOBHA 3aJa4H 3a0MCHIBATH KPATKOE YCIOBHE, BHIABIATE HEAQCTATOK
JAHHLIX A0S PCUICHHS 33744, BBIOAPATL  3aKOHBI  H (]mp.uy:lm,
HeOOXOIuMBlE 2719 €€ pewenns. OpoROAHTE PACcY€rsl M CPARHHRATH
TONYUCHHOC 3HAYCHHC ((HT3HUCCKOH RCIHYHHBI ¢ HIRCCTHLIMA AAHHL MM,
pﬂCIIO'.%HaBﬁ'I'b IIpOﬁJIeMbl, KOTO}')ble MOKEIO pellII/ITb npH HOMOLWHA
BH3HYECKHX METOIOB, HCMOIb3VA OMMCAHHE HCCISI0RAHMA, BBHIAETATH
MPORCPICMOC  NPCANOIOKCHHE,  OUCHHRATL  NPABMALHOCTL  MOPSAKS
IIpOBC;]f:HHH HCCIICAOBAHHA, A€NATh BbIBOALIS

MPOBOMTL  ONBITHL  TO  HADMIOACHHIO  (PH3HUMCCKMX  SIRICHHA WK
(PH3HYECKHX CBOHCTB Te1l { KANHUBSIPHBLE SIRISHHA, 3ABUCHMOCTb JARIEHHH
BO3AYXA OT €ro 00bEMA, TEMIEPATYPbL, CKOPOCTH NPOLECCA OCTHIBAHUA H
HAFPCRAHUS MPH M3NYUCHHH OT UBCTA M3AVHAIOUICH (MOTJOLWLATONICH )
[TOBEPXHOCTH, CKOPOCTE WCNAPEHUA BOABLI OT TEMNEPATY]IbL KMAKOCTU M
TAONAIY ¢ NORCPXHOCTH, NCKTPH3AUHS TCT H  R3AMMOACHCTRHC
VICKPHYECKAX  3aPsiOR,  BIAHMOASHCIBHE  NOCTOSIHHBIX  MAUHWIOR,



RUBYAMU3UHA  MATHHTHLIX  (OACH NOCTOSHHLIX  MAIHWUTOR, JCHCTRHA
MArHUTHOIQ NOIIA HA MPOBOUBHK € TOKOM, CBOMHCTBA 3IEKIPOMAIHWTE,
CBOMCTBA  31EKTPOABMIATENSL MNOCTOAHHOIO Toka)  OpPMY.IHPORATh
NPOBCPACMLIC NPCANOIOWCHUSA, COOMPATH YCTAHORKY M3 MPCUTOWCHIONY
00OPYAOBAHHSL., OIMCHIBATE XOA ONbITA H (POPMYNHPOBRATHL BbLIBOAbI:
RLTOOINIATL npaMbuIC H.'SMCDCIII‘IH TCMNCPATYPHI, OTHOCHTI:,'II:TTOﬁ
BIIAWHOCTU  BO3AYXA, CWIbl TOKA. HANPAKEHHS ¢  HCNOJIb3OBAHUEM
AHANOrOBRbIX NPHOOPOR H AATUHMKOB (PU3HYECKHX BENHUYHH, CPABHWURATL
PE3Y¥IALTATLT H3MCPCHUA ¢ YICTOM 3334111107 A0COTIOTION TTOIrPCHTHOCTH,
IPOBOINTL HCCNEA0BAHME 3ABHCHMOCTH 0AHONH (PH3HUECKONH BEIHYHHBL OT
JPYroft ¢ MCMOAB3ORANUCM  NPAMLIN  W3MCPCHHA  (3aRUCUMOCTL
CO"[)OTMBJIEHHH II]}OBO,'.IHHKE! OT €ro LIHHbL, MIOWAiH HOHCI)S‘-IHOI'O
CEUEHHs H ¥AENbHOIO CONPOTHRNEHHS BELIECTBA NPOBOAHHKA, CHIlbl TOKA,
WAYLLEIO  uepe3  NPOBOUHHK, OT  HAIPAKERHS  HA  IPOBOIIMKE.
HCCNeaoBaHHe  MOCNea0BATENBbHONO H  NapannelbHOro  COSAHMHEHHH
NPOBOAHMKOR),  TAANWPORATE  WCCACIORANUEG, COOMPATEL  ¥CTANIOBRY W
BBIIIOJIHATE H3IMEPEHMA, CIEAVS TPELIOKEHHOMY TUIAHY. (DHKCHpPOBATDH
pe3yabTaThl NOJIYYEHHOW 3aBUCHMOCTH B BHAE TadlHU H rpadHkos,
N€IIATE BBIBOABI NO PEAVIIBTATAM UCCIENOBAHHA,

IPOBOAUTL KOCBEHHbIE H3MEPEeHHs (PUIHUECKHX BENHUHMH (VIAenbHas
TENAOEMKOCTL  BCIMICCTBE,  CONPOTHURIACHWC  NPOROANMKE, pabota M
MOLWHOCTE  LISKIPUUECKOIO TOKA), MIAIHPOBATh WM3MEPEHMS, COOMPATH
IKCNEPHMEHTAILHY IO ¥CTAHOBKY, C1€AYA NPEANOKEHHOH HHCTPYKUMH, H
BBIUHCIIN D 3HAYEIIHE REIHUHHDIL

codN0AaTh NPABU.IA TEXHHKH 0e30NacHOCTH NpH padoTe ¢ 1abopaTopHbIM
QOOPYAOBAIHCM,

XAPAKTEPHIOBATL  NPUHUHNBL  NEHCTBHA  W3YUEHNBIX  APUDOPOB U
TCXHUYCCKUX  ¥CTPOHCTR ¢ ONOPOH 1A WX ONUCANNS (B TOM MHCC!
CHCTEMA OTOMIEHHA AOMOB, [HIPOMETP. NAPORAA TYPOHHA, AMIIEPMETD,
BOBTMETP, CYETUHK 3ISKTPUUECKOH IHEPIHH, 3NEeKTPOOCBETUTEIbHbIE
IPHOOPBI, HATPCRATCIALHLIC YICKTPONPUOOPHI (TIPUMCPDHI), MCKTPHIYCCKHE
NPEAOXPAHUTENH. JIEKTPOMAIHHT. VIEKTPOUBHIATEIb IOCTOAHHBOIO TOKA ),
MCMONL3YS 31AHUS O CBOACTRAX (DUZHTCCKUX ABICBHA W NCOOXOAMMBIC
(PH3HBECKHE 3ARONOMEPHOCTH:

Pacno3HaBaThb MNPOCTbIE TEXHH'IECKHE YCTPOWCTBA H  H3MEPUTEIbHbIE
NPHOOPB  TTO CXCMaM  H  CXCMATHHILIM - PUCYHRAM  (KMAKOCTIbIH
TEPMOMEIP, TEPMOC, TICUXPOMETP. [MIPOMETP. ABHIATENb BHYTPEHHErO
Cropanus, YICKTPOCKOI, PCOCTAT), COCTARIAThL CXCMET JIACKTPUYCCKNX



I[L‘I'ICFI C NOCACAORATCILHLIM M MAPAIACNLHLIM COCAHUHCHHUCM JNICMCHTOR,
pﬁ'.L'lHllaﬂ }'CJIOBHb[e ODOIHAUEH A NIEMEHTOB I’)JICE’TPH'{SCI{HX ueneié;
[PHROAWTL  NPUMeEPsl  (HAXOAMTL  HH(OpMaUHIO O  nNpuMepax)
MPAKTHYCCKOTO  HCTTOIL30BARKA  (HUBHUCCKUN 3HAHMM R MORCCAHCRHON
JKH3HH ana olecneygHUA 0e30NacHOCTH NPH OOpalUeHHH ¢ NpHOopaMHu U
TCXHUYCCKUMH  YCTPOMCTRAMM, COXPAHCHUA 310POBLA W COONIOACHWA
H()pM FEONOTHUECKOTI) NOBEUEHUA B Oxpymatomeﬁ C}')C,'JC;

OCYLLECTRBNATL NOHCK  HH(pOpMauHH  HH3HYECKOrO CONCP/KAHHA B
M!ITCDHL‘TC, Hd OCHOBC HMCHMTIUXCA ’3HaHHﬁ H ﬂ}’TéM CpaBHCHHH
NOMOIHHTENbHKX  HCTOUHUKOB  BbLAENATH  Uu(opMauury, KoTOopas
ARNACTCA NPOTHROPCHURON HITH MOKCT OWTH HCTOCTORCPHOM;
MCNONB30BATE NPH RBINOIIHEHHH YUEOHBIX JANAHWH HAYUHO=-IIOIIVIAPHYH)
AWTEpaTYPY  (PH3HUECKOrD  COACPIKAaHHMA, COPaBOUYHbIE  MaTepHansbl,
pecypcu CETH HH'I'epHe'I', BIAIAETb npuéma.xm KOHCI[GK’THpOBRHHH TERCT14,
npeodpa3oeaHHA MHPOPMALHH H3 OAHOH 3HAKOROH CHCTEMb! B APYTYHO,
CO3A4RBATH COGCTBCHHI:TL‘ MACLMCHHBIC H KPATKWC YCTHBLIC COOGIIICHHS,
O000WAER  HHAOPMALMK) M3 HRCKOIBKHX HCTOYHHMKOR  (H3IHUECKOIO
COAEPAAHMA, B TOM UHCNE [OYONHUHO MNPeacTaBIATb Pe3y.1bTaThl
I[pOCKI'HOﬁ HIIH I’ICCJIC,‘.IOBRTC.’II:CKOH ASHTENBHOCTH, l'l}')M 3TOM ['pﬁMO'I'HO
HCNOAbL30RATL  H3VUEHHBIH MOHATHHHBLIH  annapaT Kypca (PHIMKH,
CONMNPOROALTATEH BBICTYTIICHUC NPC3CHTAT lI’ICﬁ .

I[pH BLINO.IHEHHH }'LleﬁHbIX I'I}')OEI\"I'OB H HCCJIC;[OB&HHFT leT§M'{CCKHX
[IPOUECCOB pacnpedenaTb OOA3AHHOCTH B IPYNNe B COOTBETCTBHH C
[OCTABJIEHHBIMH 34d1d3uaMH, CIICAHTh 33 BbINOJIHEHHUEM MJlaHa -JCﬁC'I'BMFI u
KOPPEKTHPORATL €ro, AJeKeaTHO OUEHHBaTb COOCTBEHHBIH BK1al B
JACATCIALHOCTL l"p}’l'l LT, BRICTPAUBATEL KOMMYHHUKATHRHOC B.'iﬂHMO,.’lCﬁCTBHC,
I[pOSIBJIHSl I'OTOBHOCTDL }')33'_)6[]]3’1'[: KOH(I].'IHI('I'I)].

K xouty ofyuctng B 9 Kyacee NPCAMCTHBIC PE3y.anLTaTh Ha 0a30ROM ¥PORHC
ADIKHBL OTPAXKATh CHOPMUPORAHHOCTL ¥ ODYUAIOLWHXCS YMEHHWH!

HCMONbL30BATL NOHATHA. CHCTEMa OTCYETa, MaTepHanbHasi Touka,
TPACKTOPHA, OTHOCHUTCABHOCTE MCXAHMUCCKOrO JRMWCHNA, Achopmatus
(VNpyras, niacTHUECKan), ITPEHHE, UEHTPOCIPEMHTENBHOE YCKOPEHHE,
HCRCCOMOCTL M TICPCIPYSKH, UCHTP TAKCCTH, abcomoTno TREpAOe TCNo,
LEHIP TAKECTA TBEPLOIO TENd. PABHORECHE, MEXAHUTECKHE KOUIEDAHUA M
BOIHBI, 3B¥K. HH(PA3B¥K U YNbTPA3BYK, INEKTPOMATHUTHBIE BOIHbI,
UIKQTa MCKTPOMArHUTHRIX ROMH, CRCT, BIMBOPYKOCTL M AANLHO30PKOCT b,
CNEKTPBI UCIIYCKAHHMA W HOIIIoWeHns, aibda-, Hera- H 1raMMa-uiyuenus,
W30TOTLT, A/ICPHASN DHCPreTHKA,



PAsIMYaThL ARACHHS (PABNOMCPIOC W HEPABHQMCPIOS TTPSMOIHICHNIOC
NBHKEHHE, PABHOVCKOPEHHOE NPAMOIMHEHHOE IBHUKEHHE, CBODOUHOE
ageHHe Ten, PaBHOMEPHOES NBHKEHHE N0 OKPYKHOCTH, B3aHMOASHCTBUE
TCJT, ITCIIKTHEIIOC ABHACIHHUG, K()ﬂCﬁaTL‘JTI»IIOC JABHACHUC ('iaT}-'XHIOIIlHC U
BbIHYKAEHHbIE KONedaHWA), Pe30HAHC, BOITHOBOE OBHIKEHHE, OTpa)KeHHe
3BYKd, HpﬂMOJ‘[HHCﬁIIOC paC]'[]'JOCTPaIICHPIC, OTPANCHHC U l'IpCJ'lOMJICHHC
CBETA, NQIIHOES BH_\;’T[JGH HEE O'I'pa}KEHHS CBETA, patuomeH He fenoro Ceera B
CNEKTP MW CJOKEHHe CNEeKTPalbHbIX  LBETOB, AHCNEPCHA  CBeTa,
CCTCCTBCHNGS PATHOAKTHUBIOCTEL, BO3ZHHUKHIOBCIIHC JlHIICﬁ‘IE'lTOI‘O Cﬂ(,‘.K'Tlla
U3NYUSHHA) N0 OMUCAHHIO HX XAPaKTePHbIX CBOACTE H HA OCHOBE ONBITOB,
ACMOHCTPHPYIONIMX JANNOC (PU3HUCCROC SBACHUE:

PACIIO3HABATE  MPOHBIEHHE  WM3VUEHHBIX  (PUINUECKHUX  HBIEHWH B
OKpYJKaIOWeEeM MHPe (B TOM “HCe (GH3UUECKHE SBNEHHA B [pHPOAE:
I[pHJMBbI H OTJIMBbI, ABUAKECHWE 11J1dHET COJH%L!HOﬁ CHCIEMbI, peamusuoe
OBHKEHHE JKHBBIX OPraHH3MOB, BOCIPHATHE 3BYKOB KHBOTHLIMH,
JCMICTPACCING,  CCHCMMUCCKUC  BOJNBI,  IYVIEMH,  OX0, 1BCTA  TCA,
ONTHYECKHE ABJICHHA B I[]’JH[)OJS, OHONOI MYECKOE ueiicnsue BHAHMOI,
YAbTPAPUOISTOBOrG H  PEHTTEHOBCKONQ WAIVUEHHH, eCTeCTBEeHHbIR
PAAHOAKTHBHBIA (JOH, KOCMMYECKHE I¥UHM, PAIMOAKTHBHOE H3IYUSHHUE
OPHPOAHBIX  MHHEPAIOB, ASHCTBHE PAAHOAKTHBHBIX H3JIVYEHHH Ha
OPralvisM HCI0BCKA), TPU OTOM NCPCBOAMTE NMPAKTHUCCKYHY 337d4y B
YUEDHVK), BbLAEIATL CYLWIECTBEHHBIE CBOHCTBA (NPU3HAKHM) (PHIMYECKHX
ABNEHUH,

ONHCBIBAIL l1'3}"‘-{eHHblt‘, CBOWUCTBA 1€ H (I]M'.%H‘I@CKHC ABNEHUA, HCI‘IOJIb'.%}'H
GH3HYECKHE BeMHUHHBL (CPeIHAS M MIFHOBEHHas CKOPOCTb Tela NpH
HCPABHOMCPHOM ABHIKCIHHMH, YCKOPCHUC, I'ICpCMCIIlCIIHC, MYThH, ¥YTJIOBASA
CKOPOCTb, CHIIA TPEHHMA, CHIA YUPYTOCTH. CHANA 1T9KECIH. YCKOpPEHHE
CBO()OHIIOFO maacHuAa, RBCC  TCOd. HMTTYLC  TCA4d, HMTTY LG CHITLT,
vEXAHHYEeCKanA paﬁm'a H MOWHOCTE, NOITEeHUMAIbHAR ')Hepl‘lﬁl 'I'eJla,
MOAHATOrQ HAMT MOBEPXHOCTLEY 3e€M.H, NOTEHLMAIbHAA IHEPrHs CHKATOH
TPVWHIIBI,  KMHCTHYCCKER  DJICPrUa, ToNda  MCXAIHYCCRAs  MICPTHA,
[EPHOA H YACTOTA KONEDAHKWH, AIMHA BOOHBL, [POMKOCTE 3BYKA H BBICOTA
TONE, CKOPOCTHL CRCTA, TIOKA3ATCAL NPEAOMACHHS CPCAN), TPH ONHCAHUN
I[pﬁBMJbHO '|‘pa|<'|msa‘1'b (IlH'SM'-{eCKl/Iﬁ CMBLICI] I/ICI'IO.Ilb'?i)"eMbIX BEJIMYHH,
Q003HAUEHH H €AHHHUbI (PH3IHUECKHX BEITUMHH, HAXOOUTh GQOPMYIibL,
CBE3BIBAIOUIMG TAHHYIO (DM3HUCCKYIO BCTHUHIY ¢ APYTHMH BCTHUMIIEMH,
C'I'pOl/l'l'b rpa(llmm l1'3}"‘-{eHHbIX 3ABHCHMOCTEH (I)u'.mqecxu.x BCIIHYHH,
XdpPaKTCPH30BdThL CBOﬁCTBE] TCH, (])M'SM'{CCKHC ABJTICHUA W NPOICCCLT,
MCI’IOJIb'.%}"Sl 3aKOH coxpaﬂemm ')Hepruu, 3aKOH BceMHpHOI'O TACOICHUA,



MPHATITT  CVACPOOZMILAK  CHI,  TIPHHIMO  OTHOCHTCALHOCTH [ annacs,
3aKOHbl HBHOTOHA, 3aKOH COXPAHEHMSI HMOYIIbCA, 33aKOHbI OTPAKEHHS M
[IPENOMISHHs CBETA, 3aKOHbl COXPAHEHHS 3apALOBOro H MacCOBOro YHCeN
MPH SIACPHLIX PCAKIHAIX, MPH ITOM AARATH CITORCCHYIO (HOPMYNHPORKY
3aKOHA H 3aMHCBIBATH €0 MATEMATHUECKOE BbIPAKEHHE!

OG’IJICIIHTT; (t)H'SH‘ICCI{HC MpPOoNneCeebl H CROHACTRA TCA, B TOM YHHCNOC H R
KOHIEKCTE CHTYALUMH IIPAKITUKO-OPASHTHPORAHHOTO XAPAKTEPA. BbLSIBISITD
IPHIUHHHO--CNIEACTBEHHbIE  CBA3H, CTPOHTL  OObACHeHHe W3  2-3
JOFHYCCKHUX THAroR ¢ OTIODOf:I Ha 23 H3YUCHIBIX CROﬁCTBa Q}Li'SH'TCCKHX
ABNEHHI, (DH3HYECKHX 3aKOHOB HH JAKOHOMEPHOCTEH,

pcmath  pactuéTiLIC  337@49M (OTIMPAIONINCCS  HAa  CHCTeMY M3 2 3
YPABHENMH ), HCNOJIB3YS 3AKOHB H POPMYIIbI, CRIZBIRAKILLME (HHINUECKME
BEIHUHHBL. HA OCHOBE AHANM3A YC/NOBHA 33JayYd 3aNHCBIBATL KPaTKOe
YCIOBHE, BBISIRISIT HEJOCTAKILUNE I A30BITOUHBIE JAHIIBIE, RHIOMPATH
34KOHbI H (POPMYNbl. HEOOXOIUMbIE ANA PELEHHA, NPOBOAHTL PACHETHI H
ONCHHRATL  PCATHCTHYNOCTL  TIOAYUCHIIQTO  3HAYCHMSL  (DHIUICCKOTT
BE:IHUHHBL,

pacrno3HapaTh [podneMbl, KOTOPbIE MOMKHO PEeWuTh NPH  NOMOLUH
(DH3HYECKHX METOI0B, WCIOIb3YS OIMCAHME HCCIEAOBAHMS, RBIISISITH
OpoBepAEMOE  NPELANONOMKEHHE, OUESHHRATL NPABHNBHOCTL  MOPSIKA
MPOBCACHHS  HCCACAORANHNS,  ACIaTh  BLIBOALL,  HITCPTIPCTHPORATI
PE3YIIBTATDL HADNKAEHHH M OIIBITOB,

OPOBOAUTE  ONbITH [0 HAONKIACHHIO  (PUIHUECKHX  ABNEHHA WU
(PH3HYECKHX CROHCTB Tesl (H3y4eHHE BTOPOIro 3akoHa HeloToHa, 3akona
COXPAHEHHA 3HEPrUH, 3aBHCHMOCTL [€PHOAA KONEOAHWH OPYHHHHOrO
MASTHHKA OT Macchl rpy3a U WCECTKOCTH NPYAHIIBL H HCIARMCAMOCTL OT
AMMIIHTY B MAIBIX KOIEDAHHH, NPIMOIMHEHHOE PACIIPOCTPAHEIIHE CRETA,
PA3I0KCIHHC GCJIOI'(J CRCTA B CMNCKTP, A3YUCIHHC CBOﬁCTE H'SO()]}&)KCIIL‘IH R
ILIOCKOM 3EPKAIE H CROHCIB MI0OPANKEHUs OpeiMera B CoDMpaKLLEi
JHH3e, HaONKAeHHe CNIOWHbLIX H NHHEHYaAThIX CMEeKTPOB H3IYUEHHA):
CAMOCTOSTCNLHO  CODHPATL  VCTANORKY M3 W3duTownoro  #adopa
OOOPVIORAHHA,  OIMCHIBATE  XOM  OIbITA M €0 PEIVIbTAILL,
(hOPMYTAPOBATI, BHIBOIbL;

HPORDINTE OPH HEOOXOAUMOCTH CEPHKD IIPIMbIX M3MEPEHMH. OIIPEIenss
CPeaHee 3HAYEeHHEe HW3MepAeMOH BeNHUHHBl {(POKVCHOE pacCTOAHHE
CODHpAIOCA  nyirsbl),  ODOCHOBLIRATL  BLIOOP  €NOCO0A  HIMCPCIHHS
(M3MEPHIEIILHOIO TIPHOOPA);

MPOROAUTL  MCCACAORANHNE  3ARMUCAMOCTCH  (PM3AUCCKUX  BCIAMUHIL ¢
MCMNONB30BAHMEM 1PSIMBIX H3MEPEHHH (3aBHCHMOCTD NYTH OT BPEMEHM



MPH PaBHOYCKOPCHIOM ABMKCHHM 0C3 Nauaaslold CKOPOCTH, NCPUOIA
KoeDaHni MATEMATHUYECKOI'D MASTHUKA OT WUIMHBL 1IWTH, 33BUCHMOCTH
YIa OTpaKeHHA CBETa OT YA NAJASHHA H YII1a [PESOMALHHA OT Vraa
MAACHUS ),  NAANMPOBATL  HCCICAOBAIIHEG,  CAMOCTOATCALIG  COOUPAT
YCTAHOBKY, (PHKCHPOBATL  Pe3y.bTaTbl  MNOMAYYEHHOH  3aBHCHMOCTH
(hU3HYCCKAX BCNHUMH B BAAC Talanun ¥ rpathMKOB, ACmaTh BBIBOAK TIO
PE3YIbTATAM HCCIEIOBAIINA,

MPOBOAHTL KOCBEHHBIE HW3MEpeHHA (PH3HYUECKHX BeIHUMH (cpeaHan
CROPOCTL M YCKOPCHHC TCad TPA PABHOYCKOPCHIIOM  IBHIKCIAR,
YCKOpPeHHe CBODOAHONO NajeHuA, HKECTKOCTh MNPYAHHLL KOMPHUHEHT
TPCHHA  CKOTILAKCHAS, MCXAHMUYCCKAS pPadoTd d MONWIOCTh, HacToTa M
HEPHOA  KONEOAHUH  MATEMATHYECKOID W NPYKHINOID  MASTIAKOR,
ONTHYECKAA CHA  COOMPaKOWeH  JHH3b,  PAAHOAKTHRHBIH  (DOH):
[IANAPOBATE W3MEPEHUN. COOUPATE IKCMEPUMEHTAIBHYVIO YCTANOBKY U
BbIMONHATL H3MEPEHHSA, Cneaya NPeASOKEHHOH HHCTPYKUHH, BBIMHCIATS
3HAUCHAC BETHYAHB U ANANTAZHPOBATE NOAYVHCHNBIC PCIVILTATE ¢ YUETOM
3A4A110H NOIPEWIOCTH HIMEPENUH:

cODNOAATE NPABUIA TEXHHKH De30NacHOCTH NpH padoTe ¢ 1adopaTopHbLM
OOOPYVIUOBAINNEM:

pazinuaTth OCHOBHBIE MNPH3HAKH H3VUYEHHBIX (PH3HYECKHX MoJaeneH:
MATCPUAaLIAA TOYKE, a0comOTHO TBEPAOC TCAO, TOHCHILIH MCTOWHHK
CBETA. ¥4, TOHKAA JMH3A., [ANETAPNAs MOAENb ATOMA. 1YKIOHHAA
M0OIe1b ATOMHOIO A4pa.

XAPAKTEPUIOBATD  MPUIILANLL  UEHCTBUA  U3YUENHBIX  npudopoB M
TEXHHUYECKHX YCTPOHCTB ¢ ONOPOH HA HX OMNHCAHHA (B TOM YHCIe!
CARAOMETP, AATHMKA TMONOKCHHA, PACCTOAHMS W YCROPCIHA, PAKCTd,
IXOJNOT, O4KHA, nepuckon. (oroanvapar, OITHYECKAE CBETOBObI,
CNCKTPOCKOT, JOSHMCTP, Kamepa  Buascond), venonbsya  snanus o
CBOHCTBAX  (PpM3nuecknx  apieHMd  “ neodxoauMbre  Qrznveckne
3aKOHOMEPHOCTH:

MCNOML30BATH CXCMET M CXCMATHHILIC PHCYIIKA A3YHCHIILIX TCXHUHCCKNX
YCTPOHCTR, W3MEPUTRIBIBIX NPUOOPOB W TEXNONOIMHECKUX NPOLECCOB
MPH PEINCHUM  yUCONO--NPDAKTUUCCKMX 3d7@yd, ONTHYCCKWC CXCMILT S
HOCTPOSHUA HIOOPAKEIHH B MIIOCKOM 3EPRANE U COOMPAOIWEH JinH3e:
MPHBOAHTL  NpUMEpbl  (HANOAHTL  HHQOPMaUHIO O  NpHMepax)
MPAKTHHYCCKOTO  HCTIOAL30BAIIMA  (HUSHUCCKUX 3HAHWI B MOBCCINCBIOH
HKUZHU I8 00ECNeUeHUs 08301acnocTy Npyi 00PAWEHA ¢ HPUOOPAMH U1
TCXIHYCCKHMH  VCTPOUCTBAMM, CONpalcina 30posba B cobinoaenns
HOPM KOOI HUECKOI'O NOBEUEIIHA B OKPYRKAKLLEH cpeye,



OCYICCTRAATI  OOMCK  urihopManuu  GUIMNCCKOro  CoaepXanus R
HHTepHere. caMocToaTeabno OpMyIHPYS NOMCKORBIH 3a0poc, HAXOAHTD
[¥TH O0peaeneHa JOCTOBEPHOCTH MOIYUEHHOH HHQOPMALHKY HA OCHOBE
HUMCIONHXCA 3HAIKWA H A0TONHTCABILIX HCTOMIIMKOR,

MCNONbL30BaTh NPH BLINOIHEHHH YUEDHBIX 3a0aHHH HAY'UHO--[TONYAAPHYIO
AMTCPATYPY  (DM3HMCCKOre  COACPIKANUA,  COPAROMILIC  MATCPHAILI,
pecypeb cetu MHTepHer. Bnazers npuEMavK KONCIEKTHROBAHUA TEKCTA,
npeodpa3oeaHHs HHPOPMALHH H3 OAHOH 3HAKOBOH CHCTEMBI B APYIYIO,
C032aBaTh COOCTRCHIILIC NUCHLMCHILIC H VCTHLIC COODINICIHA 1d OCHORE
UHPOPMALHH H3 HECKONMbKHX MCTOUYHHKOB (PH3HUECKOTO COAEpPHKAHHA,
MYOMUYNG TIPCACTARAATE PC3VABLTATL MPOCKTHON MM HCCACIORATCIBCKOH
NEATEABHOCTH,  HPH  3TOM  FPAMOTHO  HCOONB3OBATE  M3YYEHHBIH
MOHATHHHBIH annapat HW3yyaemoro pasiela ($H3HKH H COMPOBOXKIaTb
BBICTY¥IIGHHE  NPE3CHTAUMEH € YUETOM  OCOOEHHOCTEW Ay AHTOPHH
CBEPCTHHKOB.



TEMATNYECKOE IVNTAHUPOBAHUE

8 KIIACC
KonuuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aeioB H TeM uu(poBbIe
Ne n/m P Kourpoabubie | IlpakTuueckue (uupp )
NPOrpaMmblI Bcero o0pa3oBaTeJbHBIE
paboTnbl paboTnbl
pecypcsl
Paspnen 1. TennoBbie siBJIeHUsI
1.1 CtpoeHue u CBOICTBA BellleCTBA 7 BuGmorexa [OK
' P B https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
1.2 T 21 1 5
CTIOBLIC MPOLIECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DnekTpuueckre 4 MATHUTHBIE SIBJICHUSI
71 DNEeKTpUUECKUE 3apsiabl. 3apsKEHHBIE TeNa 7 i bubnuoreka [{OK
' U UX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181ce
butnuoreka [IOK
22 I1 i i 20 1 7
OCTOSTHHBIH 3JIEKTPUIECKUI TOK https://m odsoo rw/7€418 Lo
butbnuoreka [IOK
23 M 6 1 1.5
ATHHTHRIC ABJICHIA https://m.edsoo.ru/7f4181ce
butGnuoreka [IOK
2.4 2 4
FICKTPOMATHHITHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IHOYPOUYHOE IVIAHUPOBAHHUE

80 KJIACC
KonuuyectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue Aara tupposnie
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI paboTnbl pecypes:

OCHOBHBI€ MOJIOKEHHS

! MOJIEKYJISIPHO-KMHETHYECKOH ! 02.09 bubnuorexa LIOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKIAECHUS

2 Macca u pasmep aTOMOB U MOJIEKYJI 1 06.09

3 Monenu TBEPAOTO, KUAKOTO U 1 09.09 bubnuorexa [IOK
ra3o00pasHOro COCTOSIHUH BEIeCTBa ' https://m.edsoo.ru/ff0a540e
OOmpsicHeHHEe CBOWCTB TBEPAOTO,
JKUAKOTO M ra3000pa3HoOro

4 COCTOSIHMI BEILECTBA HA OCHOBE 1 13.09
MOJIOXKEHUH MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU

butbnuoreka [IOK

5 Kpucrannmnyeckue u amopdHbIe Tena 1 16.09 hitps://m.cdsoo.ru/F0as800

6 CmaunBaHue U KaMJJISIPHOCTb. | 20.09 bubmuoreka [IOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

butnuoreka [IOK

7 TemnoBoe paclIUpeHHUe U CxKATUE 1 23.09 https-/m.cdsoo. ru/fi0as5a26
Temnepatypa. CBsA3b TeMnepaTypbl

8 CO CKOPOCTBIO TEIJIOBOTO JBH)KEHUS 1 27.09
4aCTHII



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://rn.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

KPUCTAJINTNYCCKHUX TEJI. VYV nenbHast

9 Buytpennsist sneprust. CiocoOst 30.09 bubnmnorexa LIOK
W3MEHEHUSI BHYTPEHHEHN SHEPruun ' https://m.edsoo.ru/ff0a5¢c60

butmmorexa [IOK

10 B 04.10

HAbL TETIoTepeRasia ! https://m.edsoo.ru/ff0a6412
VYpox-koHpepenuus "[Ipakrndeckoe
HCIIOJIb30BAaHHUE TEIJIOBLIX CBOICTB Bbutmmorexa [IOK

11 07.10
BEILIECTB U MaTEPUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus"

12 KonuuecTBo TenmnoTel. Y nenbHast 1110 Bbubnuorexa [TOK
TEIIOEMKOCTh ’ https://m.edsoo.ru/ff0a6976
YpaBHeHHUE TEMIOBOro OanaHca.

13 TennooOmeH u TerioBoe 14.10 bubmmorexa [IOK

' https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopuas padora

14 "UccnenoBaHue siBIEHUS 18.10 bubnuoreka [IOK
TeIJI000MeHa MPU CMELTUBAHUT ' https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueit BOJbI"

Pacuer xonuyecTBa TEIIOTHI,

15 HeoOXOIUMOTO ISl HarpeBaHUsl TeJia 21.10
U BBIIEJISIEMOTO UM TIPH
OXJIAKICHU U
Jlaboparopuas pabora

16 "On Ie) eJIzHI/Ie g €JbHOM 25.10 buGmorexa [IOK

ben YA . ' https://m.edsoo.ru/ff0a6bbl
TeTJIOEMKOCTH BEIeCTBA

17 DHeprus TOIINBA. Y IeJbHAs 08 11 bubmuoreka [JOK
TEIUIOTA CTOPaHUs ' https://m.edsoo.ru/ff0a7b5a

18 [InaBnenue u oTBEpACBAHUE 18.11 bubmuoreka [JOK

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://rn.edsoo.ru/ff0a71

TEIIOTA IJIABJICHUA

Jlaboparopnas padota

butnuorexa [IOK
19 "O I 22.11
MpEACIICHIE y"HeHbHOH TenIOTH! https://m.edsoo.ru/ff0a72fe
[UIABJIEHUS JIbAA
20 [TapooOpazoBaHue U KOHIECHCALIUS. 1811 butnmorexa [IOK
Ucnapenue ’ https://m.edsoo.ru/ff0a740¢c
Kunenue. Y aenvHas Temiora
apooOpasoBaHust U KOHAEHCALUN.
21 3aBpHCH1€IOCTb TeMIepaTyphl 25.11 Bubmiorexa IIOK
patyp ' https://m.edsoo.ru/ff0a786¢
KUIIEHUsI OT aTMOC(EPHOro
IaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHas
2 pabota "Omnpenenenue 2911 bubnuorexa [IOK
OTHOCHUTEJILHON BJIAXKHOCTH ’ https://m.edsoo.ru/ff0a7628
BO3yXxa"
P
3 eIICHHE 3a/1a4 Ha OTpeAesieHHe 0212
BJIQYKHOCTH BO3/yXa
[IpunHiuner paboThl TETLIOBBIX
24 nsurareneif. [laposas TypOuna. 06.12
JIBurarenb BHyTPEHHETO CrOPaHUS
KII/l TennoBoro asuraress.
25 TeroBble OBUTaTENIN U 3alUTA 09.12 Bubmorexa IIOK
A . B ' https://m.edsoo.ru/ff0a7c7c
OKpY’KaroIen Cpepl
3
26 AKOH COXPAHEHUS U MPEBPAIleHUs 1312
SHEPTUU B TEIUIOBBIX MPOLIECCax
IToaroToBka kK KOHTPOJIbHOH padboTe
27 1o TeMe "TeruioBbIe SIBJICHUST 16.12 bubnuorexa LIOK
’ ’ https://m.edsoo.ru/ff0a8312

Hs3mMeHeHue arperaTHblx COCTOSIHUN



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Bemecraa”

KonuTponbHas paboTa 1o teme

28 "Tennosele siBieHus. FMamMenenne 20.12 bubauorexa [TOK
o " https://m.edsoo.ru/ff0a86ac
arperaTHbIX COCTOSIHUH BeIleCcTBa
Dnexrpuzanus Ten. JBa pona
29 prsal Alea por 23.12
3JIEKTPUUYECKUX 3apsAI0B
Ypoxk-uccienoBanue
30 "JnexTpuzanys TeJa UHAYKLIUEeH u 27.12
IIPU CONTPUKOCHOBEHUU"
31 B3aumonelicTBue 3apsiK€HHBIX TEL. 28 12 bubnunorexa [JOK
3axoH Kynona ' https://m.edsoo.ru/ff0a87¢4
DJEKTPUUECKOE TOJIE.
37 HanpsxkeHHOCTB 31€KTPUYECKOro 1301 bubmmorexa LIOK
noJist. [lpuHnun cynepno3unuu ' https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX MOJICH
Hocurenu snekTpudeckux 3apsiios.
33 DnemenTtapHbiii 3apsan. CtpoeHue 17.01
aToma
34 IIpoBOHUKY U AUBTEKTPUKHU. 3aKOH 20.01 bubmmorexa LJOK
COXPaHEHUs JEKTPUIECKOTO 3apsifa ‘ https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3ana4 Ha MpUMEHEHHE 2401 bubnmuorexa [IOK
CBOMCTB 3JIEKTPUYECKUX 3aPsiI0B ) https://m.edsoo.ru/ff0a%90cc
DNeKTpUUECKU TOK, YCIOBUS €ro
bubnuoreka [IOK
36 cywmectsoBanus. Mcrounuku 27.01
https://m.edsoo.ru/ff0a95a4
3JIEKTPUUYECKOTO TOKA
. bubmuoreka [JOK
37 elic 37e €CKOro TOKa 31.01
JLGHCTBIS SHEKTPHECKOIO TOK https://m.edsoo.ru/ff0a96b2
38 Ypoxk-uccnenosanue "Jletficteue 03.02



https://m.edsoo.m/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.m/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

3JIEKTPUUECKOTO MOJIs Ha
MIPOBOAHUKH U JTUAJIEKTPUKN"

DJEKTPUUECKHUI TOK B METaJIIax,

bubnuorexa [IOK

39 07.02
JKHUIOKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 OnexTpudeckas Lemnb U e 10.02
COCTaBHBIE YaCTH
Cuna toxka. JJaboparopnast padora

41 "UsmepeHue u ep .]'II/Ip OBaII-:I/Ie CUJIBI 0.5 14.02 Bubmaorexa IIOK

ep peryaHp ’ ’ https:/m.edsoo.ru/ff0a8bdé
TOKa
DJIEKTPUUECKOE HAPSKEHUE.

42 Boabsrmerp. JIaGoparopHas pabota 0.5 17.02 butbnuoreka [IOK
"U3mepeHue u peryaupoBaHue ’ ’ https://m.edsoo.ru/ff0a%14
HarnpsikeHus"

43 ConpoTuBieHue NpoOBOJHUKA. 2102 bubnuorexa [IOK
YnenpHOE CONMPOTUBJICHUE BEIECTBA ' https://m.edsoo.ru/ff0aa738
Jlaboparopuas pabora
"3aBUCUMOCTD 3JIEKTPUYECKOTO

44 COIIPOTHUBJICHUS IPOBOIHUKA OT €I'0 1 24.02 Bubmorexa IIOK

p POBOA ' https://m.edsoo.ru/ff0aa738
IUTUHBI, TUIOIIAAH TOTIEPEIHOTO
ceueHus U Matepuana"
3aBUCUMOCTEL CUJIBI TOKA OT BuG 110K
ubnuoTeKa

45 .3 0] 28.02
HANPIDRCHIA. SAKOH LIMa JUIA https://m.edsoo.ru/ff0aad4a
y4acTKa Lenu
Jlaboparopuas pabota
"UccnenoBaHue 3aBUCUMOCTH CUJIBI

46 TOKA, U €ro Uepe3 PE3UCTop, OT 1 03.03 Bubmorexa ITOK

- HAYIH pe3 p P, ' https://m.edsoo.ru/ff0aal4e

COTIPOTHBJICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE U napajjiCcJIbHOEC

47 07.03
COEIMHEHUST IPOBOTHHKOB
Jlaboparopuas padota "IIpoBepka
48 MIpaBUJia CJIOKEHUSI HAMIPSYKEHUN 10.03 bubnuorexa LJOK
IIPU MOCJIE0BATENBHOM ’ https://m.edsoo.ru/ff0aaa58
COEIIMHEHUH JIBYX Pe3UCTOpoB”
Jlabopatopnas padora "IIpoBepka
49 NpaBUjIa Uil CHJIbI TOKA MPH 14.03 bubnuorexa LJOK
napajieIbHOM COSIMHEHUN ’ https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3anau Ha mpUMeHeHHe
50 3akoHa OMa 111 pa3Iu4HOrO 17.03 bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0aaf8a
COEIMHEHNUS POBOTHIKOB
Pabora u MomHOCTH
butbnuoreka [IOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH 21.03
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabora
52 "On Ie)nenzﬂne pa6OTbI Y MOIIHOCTH 31.03 bubmorexa [IOK
P P " H ' https://m.edsoo.ru/ff0ab3e0
3IEKTPUUECKOTO TOKA
DJeKTpUUECKHE LeTH U
53 nOTPeOUTENHN 3IEKTPUIECKOM 04.04 bubmmnorexa LJOK
sHepruu B ObITy. KopoTkoe ' https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
IToaroToBka kK KOHTPOJIbHOM padboTe
1o TemMe "DIEKTPUIECKUE 3aPSbL.
54 3apspKeHHBIE TeNla U UX 07.04 bubmorexa [IOK
P ' https://m.edsoo.ru/ff0abd2¢c

B3aumoneucTeus. I1o0cTOSTHHBIN
3JIeKTpUYEeCKUi TOK"



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KonTponbHas paboTa 1o teme
"DIIeKTpUUECKHE 3apsiibl.

Bbutnmorexa [IOK

55 3apsoxeHHbIe Tela U UX 11.04
P . . https://m.edsoo.ru/ff0abea8
B3aumoaencTeust. [1oCTOSIHHBIH
SJIEKTpUYECKuii TOK"
ITocTostHHBIE MAarHUTBI, UX
56 . 14.04
B3aUMOJIEHCTBUE
57 VYpoxk-uccnenosanue "Mzyuenue | 18.04 bubnuorexa LJOK
MOJIEN MOCTOSIHHBIX MarHUTOB" ’ https://m.edsoo.ru/ff0ac3d0
MarautHoe nojie. MarHUTHOE TOJIe
Bbubnuorexka [TOK
58 3eMiIu U ero 3Ha4YEHUE ISl JKU3HU 21.04
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmneiT Dpcrena. MarautHoe nose
59 3JIEKTPUUECKOrO TOKa MarHuTHoe 25.04 buGmuorexa LHOK
p ' https://m.edsoo.ru/ff0acld2
MOJI€ KaTYLIKHU C TOKOM
[IpumeHneHue 3J1IeKTPOMArHUTOB B
60 texanke. JlaboparopHas pabora 0.5 28.04 bubnmuorexa [{OK
"N3yueHue neicTBUsI MarHUTHOTO ' ’ https://m.edsoo.ru/ff0ac74a
TOJIs1 HA MPOBOAHUK C TOKOM"
DNIEKTPOABUTATEIb TTOCTOSTHHOTO
Toka. Mcrmonmp3oBanne
SJIEKTPOABUIaTENed B TEXHUUYECKUX
61 CTPOMCTBAX U Ha TPAHCIIOPTE 05.05 bubnnorexa LIOK
yerp P pre. ' https://m.edsoo.ru/ff0ac86¢c
Jlaboparopuas pabora
"KoHcTpynpoBaHue U U3ydeHue
paboThI BJIeKTpOABUTATEIS "
OmnbiTel Papanest. 3aKoH
P . butnuoreka [IOK
62 3JIEKTPOMArHUTHOU UHIYKLUU. 12.05

IIpaBuno Jlenua

https://m.edsoo.ru/ff0acb14



https://rn.edsoo.ru/ff0abea8
https://rn.edsoo.ru/ff0ac3d0
https://rn.edsoo.ru/ff0ac0ba
https://rn.edsoo.ru/ff0ac
https://rn.edsoo.ru/ff0ac74a
https://rn.edsoo.ru/ff0ac86c
https://rn.edsoo.ru/ff0acb14

Dnexrporereparop. CriocoObl

MOJTyYEHHUSI SJIEKTPUUECKON SHEPTUH.

Bbutnuorexa [IOK

03 DTIEKTPOCTAHLIH Ha ! 16.05 https://m.edsoo.ru/ff0acb14
BO300OHOBJISIEMBIX HCTOYHHKAX
SHEPTUH
KouTponbHas paboTa 1o teme

64 "JeKTpuuecKue U MarHUTHBIE 1 19.05
siBJIeHHS"

65 Hrorosoe 3ansTHE 1 23.05

OBIIEE KOJIMYECTBO YACOB I1O 65 145

ITPOTPAMME



https://rn.edsoo.ru/ff0acb14

¥YYEBHO-METOAHHECKOE OBECIIEYHEHHE OBPAZOBATEILHOI'O
[MPOUECCA

OGSA3BATEILHBIE ¥HEGHBIE MATEPHAUILI 1.1 ¥YHEHHKA
Eusnxa, 8 K.nacc.-"l'lcp:-.nnmm AR 000 «IPO®A S, AQ «M3naTenncTrO TTpOCRCIICHHEY,
METOAHHECKHE MATEPHAJIBI 118 ¥YHHTENH

L. clyxaunik B.M. chopank $anay no ke ana 7-9 knaccos o0weoipaioBaTenkHbIX
yapexnedii { B.M Nvkaonnig, B, Meadora - M. Tlpoceetenne, 2010.

2. Mapon, A E. @usnxa. 8 ki mruakrngeckne marepoaiu A E. Mapon, E. AL Mapoic- M.
Hpoipa. 2000

3. Mapon, A, E. Dusnka. 8 ki TPCHHPOBOUHBIC 3A4aHI, 3AUAHI % CAMORKCOHTPOIIN,
Camvocrosrelanue padoiut o ap. Yyedno-merounyeckoe nocodue / A E. Mapon, E. A
Mapow. - M- [Ipoda. 2010,

4. Enoxosimi A.C. Cupasoyrik oo Qu3nke 1 1cxHikRe. Yuedroe uocodue ais yaawmnxcs. M

l [poceeimeswe, 1989,

S, @usrka; ATARTHUECKNE MATepiaak A8 7.8,9 knaccor / A1 Mapow - Jlpoga, 2007,

[IH®POBLIE ObPABOBATEJILHBIE PECYPCLI H PECYPCBI CETH
HHTEPHET

http #felkinS2 narod ruf hiep: fclass -fizika rof heepsiéiresh.edu rud brep Swww fizika ood
htep.#physics03 narad.rud hittps.Hlearningapps.orgfindex php?overview &s—& category-0&100l—


https://resh.edu.ru/
http://physics03.narod.ru/
https://leammgapps.org/index.php?overview&s=&category=0&tool=




