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LIIACIIOPT PABOYEM TMPOI'PAMMbBI YUEBHON JUCHMILIAHBI
OU3HNKA

1.1. O6uaacts npuvencHnst paboueii nporpaMvni
1.1, O6aacte npuMenenust padoueii nporpaMvbl

[Iporpamma oGuieodpazosarebioli  yyedbnoil  ancuniuimnsl  «Ousukan NApeJHa3HaYqHA  UIT
uiydenus QUMK B npodeccuoHalbHbIX  00pazosarenbubix opramusaunax . CI1O, peamupyrommx
00pasoBare/bHYIO [pOrpaMMmy cpeanero oOuero obpasoBaHus B Ipeje/ax OCBOCHHS OCHOBHOH

npodeccuonansHol obpazosarensHoit nporpammer CIIO (OINOIT CITO) Ha Gase ocHoBHOrO
00pa3oBaHHs IIPH MMOATOTOBKE CIICIMATMCTOR CPE/IHETQ 3BEHA.

obmero

[Tporpamma paszpaborana wa ocuose tpebopanuit ®I'OC cpeanero oOuero obpajoBaHmusl,
IPeILABISEMBIX K CTPYKTYPE. COJACPKAHUIO M pesyibTaraM OCBOeHHS YIeOHOH NHCLMIUIHHBI

«Pusukar, ¢ yderom llpumeprof ocuosno#l oOpasoBareabHOH NPOrpaMMbl  CpPedHErO

o01ero

oOpajopaius, 0100peHnoit  pewenneM (eAepaabHOro  y4eOHO-METOMHECKOr0  OObEHHEHNA 110
obiemy obpazoanuio (rpotokon ot 28 wions 2016 r. No 2/16-3) n yrounenuii Hayuno-mMeToni4eckum
copetom Llentpa mpodeccnonaibHoro obpazoBaHus M cucTeM KBanupuramuii OIAY (DUPO»

npotokos1 Ne 3 01235 mas 2017 roaa.

1.2.MecTo yuebuoii JHCUHILIHHBLI B CTPYKTYPe NPOTPaMMbl MOATOTOBKH CHEHAINCTOB CPeIHero

spena; yucOnas qucuuinta «@uznkar naxojures 8 cocrase o0ueobpasoBare/bHOIO UUKIA
JUCLHILIHH 110 BbIOOPY, Gopmupyembix 13 oba3atensipix npeavertnnix obaacreit HHTICC3 ana
cnemuanbiocredt CI1O TexHrueckoro npoguas npodeccuonaibHoro 00pa3oBaHus ¢ y4eToM
rpebosanuii @I'OC s cnennanprocTd 08.02.01 CTPOUTETLCTBO W IKCILTYATAIMS 31aHAH U
COOpYKeHHIT

3. [eau U 32724 Yy4eOHOIH THCUHMILIMHBLI — TPEDOBAHUA K PE3y.ab1aram 0CBOCHUH YueOHOii

AUCHHILTHHBI: _
Coaepikanne nporpaMmbl «PU3MKA» HANPABICHO HA JIOCTHKCHHUE CIICAYIOLIMX IeJIeH:

* OCBOCHME 3HAHMH O (YHAAMEHTAIBHLIX (H3AYECKHX 3aKOHAX W [PHHIHMIAX, JEKAIIHX B OCHOBE

CoBpeMeHHOH (H3HUCCKOH KapTWHbI Mupa; Haubosnee BaKHBIX OTKPBLITHAX B 001ACTH

hu3UKH,

OKa3aBUIMX ONPCIC/AIOLICe BIHAHHC HA Pa3sBUTHEC TCXHHKH H 'I'EXEIIOJ'IOI"HP]'._ METOOAX HAYYHOIr'O

MO3HAHHA TPHPOILIL

* QBJaJ€HHE YMCHHAMH [MPOBOIHUTH HaOTHOICH M, IUIaHUPpOBaTL W BbINMOAHATE SKCICPHMCHTDI,
BBIABHIATE MHIIOTE3bLI H CTPOHTE MOAC/IH, NPUMCHATE NOTYHYCHHBIC 3HAHKA no [lJI{I'BHI{e JUTSL OOHSICHEH A
pasﬂooﬁpa:snbm CIJH'SH‘{CCKHN ABJEHWH 1 CBOMCTB BEINECTR; MPaKTHYECKH HCITOINB30BaThH @HEHQECKH&

SHAHHA, OLCHHUBATD J1OCTOBCPHOCTD CCT&CTBEHHO-HE}"_{HOH_HH(I)ODMEILIHH;

* pa3BHTHE [103HABATE/IbHBIX HHTEPECOB, HHTEIJICKTYANbHbBIX U TBOPHECKHX crocobHOCTEH B MIpoecce
[IpHOOPETEHHs 3HAHKUI 1 yMeHHH 110 PHU3KMKE C HCTIOB30BARHEM pdmwun:[\ MCTOMHHUKOB MH(OpMALInK

1 COBPEMCHHBIX HIIC])OPME.HHOHHI:I"( TCXHOIOr l»iH

* BOCIHTAHHC }6€HxﬂCHHOCTH B BO3MOKHOCTH [MO3HAHWA 3aKOHOB MHPHPOUALL, HCIOIE30OBaHHA

JAOCTHACHNH EI'JH'S_HT{H Hil oraro Pa3BATHA YRIIOBEUSCKOH I[THBHITH3AIIHH Heo0X0
COTPYAHHYECTBA B 1IPOICCCE COBMCCTHOIO BBITOIHCHHAS 34,1a4, VBAKHTEC/IBHOI'O OTHOLOCHHS K

[THMOCTH
MHEHHIO

ONIIOHCHTH [1pH 06C\'H\",’1LHHH [IpUi‘SJIﬂ”\I SCTCCTBEHHO-HAYTHOTO CL‘);lep')KaHHH' TOTOBHOCTH K MOPaIbHO-

ITHYECKOH OLEHKE HCIONbL30BAHUS HAYUHBIX J0CTHMKCHWH, ‘{}BCIBd OTBETCTBEHHOCTH 38
OKpY/KaroIeH cpeasl;

3ALLHTY

* HCHOJIB30BAHHE l'lpHUGPE1 €HHBIX 3HAHHA H }WIGIIHH JUIH pEEJ]EHHH I'[palk THUECKHUX 3a/1a4 [IOBCEIHEBHOH
KH3HH., o0ecrieuenus 0€30nMacHOCTH COOCTBEHHOH JKHM3HH. paAlHOHAAEBHOTQ HPUPO/IOHOAL3ABAHMA H
OXPaHbL {"JI\Z‘p}'}l{LiI()LLEL‘Ill"f Cpelbl U BO3SMOMKHOCTh HTPUMCHCHHWA 3HUAHUHA MPH PCLICHUHA 3d1a4, BOSHHKaIOMHX

B [IOC/1e/YIOIIEH 1podeccHoHa IbHON AesTe/IbHOCTH.

Ocpoenne coaecpikatns }"IEBHDI-”T AMCHMILTHHB] «Puukan  obecrieudBaeT  a0C
CTYACHTAMH CJCAYIOIHX Pe3syIRTATOB! {

THIKCHHC




' MemanpeoMentibix;

¢ NPEOMEmHbIX:

JAUYHOCIHHBIX:

KapTHHE \-’IPlpa ||0|1HM&|]H§ d}}'] IMUECKOH L)ILIIIDC’TH r[an'no 1aeMEIX BO BC&JLLHHOH ABJICHH
busuku B (hopvHEpOBaHKK KPYTO30Pa H (DYHKUHOHA! ILHOM TPAMOTHOCTH ue/loBeka s
NPaKTHUYECKUX 3a/1au.

= YYBCTBO I'()p;l('!CTH H YBAKCHHA K HCTOPHH H JIOCTHHKCHUAM OTEYSCTBEHHON (I)HBH‘[GCKOﬁ-

HayKH: (PU3HUECKH IPAMOTHOE [0BE/ICHHE B IPOGECCHOHANLHON ST ILHOCTH U GhITY npH

oOpaImeHHu ¢ IpUbopaMu U YCTPOHCTBAMH:

5 TOTOBHOCTE K NPOLOIDKEHHIO 00pa30BaHuA W MOBLILEHHA KBANMQUKAIIMU B H3OPAHHON
[[pO(bECCHUH‘d.‘IbHOﬁ ACHATCIIBHOCTH " Qﬁ'bEKTlIBHDE OCo3HaHWe POJIH @H?dI{ECKHX

KOMITETEHIIHH B STOM:

¥ YMEHHE HCNOIL30BATE JA0CTHIKCHHA COISP@MCHHOFI (I}H':‘.I-FIECKOﬁ HayKH H (bHB{‘IeCICHX
TEXHOJOIHA A8 MNOBLINCHHUA COOCTBEHHOTO HHTCIICKTYAIbHOrO pasBHTHA B Bb]fipaHHClﬁ

f.I[]U(lJeLLHOlld,IbllUH JCATCIIBHOCTH.

= YMCHHC CAMOCTOATE/ILHO ‘IOObIBdTh HOBbIE A5 cels [1)11 3HMUCCKHE 3HAHHA, MCITOJIL3YA 15T

ITOI0 AOCTYHHBIE HCTOHMHHKH HHEl)OpM&LIHH,

» YMCHHE BLICTPaUBATE KOHCTPYKTHBHBIC B3aMMOOTHOLIEHHMN B KOMaHiae o PELUCHHIO |

obmux 1a7au;

= YMEHHE VIPABJIATE CBORH 1LO3HABATE/ILHOH ACATC/IEHOCTRIO, MPOBOJHTE CaMQOLEHKY

YpOBHA COOCTBEHHOIO HHTC/LUICKTYA/IBHOTO PAa3BHTHA,

= HCIIOJIb30BdHME PAas3/IHYHbIX BHIOB [IO3HABATEIRHON JCHTEIIBHOCTH PRIE: B 8
@Hil’l'—l@blﬁdh 3aaq. NMPHMCEHCHME OCHOBHBIX MCTOMOB. HOZHAHHA (H:ll}ll{J.J,LHHﬂ L

HCAHHA.

EIHICHHKS |

H3MCPCHHA, AKCIICPUMEHTA) AR H3YUCHHSA Pas ITHHHbLIX CTOpPOH thy}’{a}.(}ﬂlﬂﬁ

JICHCTBHTEIBHOCTH:
- HCHIOJIB30BAHHE  OCHOBHBIX  HHTEUIEKTYAILHBIX  ONEpalyi:  1OCTAHOBKY
GQOPMYIMPOBAHKHA [MIIOTE3. dHAIM3A M CHHTE3a, CPaBHEHHUS, 0DOOLICHHH, CHCTeMAT

H3AIIHH,

BBISB/ICHHUSA [1PUYHHHO-CIC/ICTBCHHBIX CBA3CH, HOUCKA aHAI0I0B, QOPMYIMPOBAHHUSA BEIBOJIOB
AT U3YUCHHA PA3IMYHBIN CTOPOH (PH3HYCCKHX 00OBLEKTOB; SBJICHHH H MPOLECCOB, ¢ KGTOPHIMH

BO3HHKACT HEOOXOAMMOCTD CTAIKHBATLEA B IpodeccHonabol chepe;
- YMEHHE FeHEPHPOBATh UEH 1 ONPE/IeIsTh CPeICTRA. HEOOXOUMBIE JUIS HX pealy
o YMEHHE HCTIONB30BATE | PA3MAYHBIC  HCTOYHHMKH 114 NOIYYeHMU dJHS
HH(QOPMALIHH. OLIEHUBATE €€ 10CTOBEPHOCTR:

- YMEHHE aHaIH3HPOBATL U [IPEICTABIATE HHGOPMAIIHMIO B PA3IMYHBIX BHIAX;

- YMEHHE NYOIHUHO NPEACTaBIATE Pe3YIbLTATE CODCTBEHHOIO HCC/IEN0BAHH
JMCKYCCHH, JIOCTYIHO M TAPMOHMYHO coueras comepikanne u (hOPMBI IpejicTar
HHGOPMALIHH;

-C(])UpMHpOHdHHULFb IIp‘dﬂCidBJ’lCIIHH 0 pO‘IH H MECTFe [l)Hilr-ihH B CDBI}GMCHHDH I

- BIAJICHHE  OCHOBOTIONATaIOIAMA  (DH3UUECKAMM  MOHATHAMK, 3aKOHOMEpH
3AKOHAMH W TEOPHSIMIL, YBEPEHHOE HCITO/IB30BaHME (U3NUCCKOI TEPMHUHOIOTMH H CHME
- BJIA/ICHUE OCHOBHLIMHM METOJaMH HAYUHOTO TO3HAHMA. HCHOMB3YEMBIMH B
HABIIIOIGHHEM, OITHCAHUEM, H3MEPEHUEM, ')lccr'lepuwm'mw::

- ymenus obpabareiBarh pesylbTaTbl H3MEPEHHIl, 0OHApY/KHBATH 3ABUCHMOCTH
(PH3HYECKUMH BETHUHHAMH. OOBSICHATE NOTYUEHHBIC PE3VIILTATEL W IeATh BHIBOJIBL

- c(hOpMHPOBAIHOCTE YMEHHA PEILATE PUIHUCCKHE 3a1auu!

- CPOPMUPOBAHHOCTE YMEHMS HPHMEHSTH MOYYCHHBIC 3HAHKS 4715 00bACHEHHS
nporekanus GUINHECKUX sABIeHMH B npuposie. npodeccHoHalbHOH chepe U s n]
[IPAKTHYECKUX PEIUCHUIT B [IOBCCAHCBHOM XKUIHU;

- chopMHPOBAHHOCTE  COOCTBEHHON  MO3WIMH 1O OTHOWIEHWIO K (U3
HHGOPMALIHHK, OJYHASMOH U3 PA3HBIX HCTOUHUKOB,

13A1H M,

. BECTH
3ITAEMOH

1ayUHON
H, poJint
CLICHHUS
OCTAMH,

pu3nke:

MEKIy

DHHATHI

yecKoi

ONHKH; |

YCIIOBHH

3aJ1a9H, |

UCCKON |




1.4. Koamvecrso 4acoB na ocroenne padoyeii MpoOrpaMmbl Y4eOHOH AHCIHIIHHBI:
0bbem 00pa3oBaTenbHOIl nporpaMmol - 223 waca, B TOM YHC/IE!

obszare/LHON ayanTopnoit yuebHoll narpysku ofyuaromerocs - 204uaca;




2. CTPYKTYPA W COJIEPKAHME OBIIEOBPA3OBATEJILHOM

JAUCHUITJIUHbI

2.1 OObem AMCLMILIMHEBL H BH/IBI V4eOH0iH padoThbl

Bua yueGnoii pabors:

O0bem B yacax

O6nem obpasoBarebHOI POrPAMMbI AHCLHHILTHHbBI 223
I cemectp

1. OcHOBHOE coepRanme 56

B T. 4.

TEOPETHUECKOC 00y YeHue 48

J1a00pATOPHEIC 3aHATHS 8

2. [lpodeccHOHATLHO-0PHEHTHPOBAHHOE CO/EPRAHME 10

BT, 4.

[IpaKTHYECKOE 00yueHHe 10

[TpomeskyTotHas arrectrauns ( YK3aven) 9.5
2 cemectp.

1. OcHoBHOE cojepmanne 108

B T. 4,

TEOPETHYECKOe 00yYeHHe 80

1adopaTopHbIE 3AHITHS 28

2. IlpodreccHOHAILHO-0PHEH THPOBAHHOE CO/IEPARAHNIE 30

BT, 4.

[PAKTHYCCKOE 00YUIeHHE 30

TIpomMesyTounast ATTeCTALHS ( YK3aAMeH) 9,5

e




-2.Temaruveckuii IIAH 1 co/lepiRanue y4eOHoil U ClunIHHbI

OCcHOBBI KHHEMATHKH

Tena-1:2..
- ()CHOBBI JIMHAMHKH

Hammenosanne pazienos v rem Conepxanne yyebHoro marepraa. jaboparopbie H NPaKTHYECKHE paboThl. O6bem Vpogrens
STIEE camocTosiTelibHas pabora o0y yarmmuxes 4acoB OCBOCHHS |
o= I - ———— 72 - - - e — ——— - 3 4 -
o @usnka — (ynjaMeHTadbHAs Hayka O HpUpoje. EcrecrBeHHO- HayuHblii  MeTOm 2 1
- Bsenenmne - MO3HAHHS., €0 BOIMOKHOCTH H IPAHILI IPUMEHHUMOCTH. DKCIICPHMEHT H TEOPHUs B
Iporiecce M03Hanus NpUpojibl. Mogenupopanne Qu3uvYecKUX SBICHHH M IIPOIECCOB.
Ponb nxeneprMenTa W TeopHM B NpoIecce MO3HAHKUS NPHPOLL. DU3HUeCKas BEIHYHHA.
[lorpemmocTn  u3mepennit gu3ntueckux BeaHIHH. DUINUECKHE 3AKOHBL | PAHHILI
npuMeHnMOcTi  usuteckux  3axonos. Ilomstne o Qusmueckol Kaprude wwupa.
G rim it . _ [3naueHue Gu3uKY 11pu ocBoecHUN crienmansHocTei CIT10. P LRI o
Pasaea 1. Mexannka 18
Coepxanne y4edHoro marepua.a REEE 2 A )
Tema 1.1. Mexanundeckoe JBumeHHE W cro  BWibl. MarepruanbHas Touka. CkamspHble H

| paButannonnoe none. Cuna skecTy. Bee. HeBecomocTs.

BEKTOpHBIe (pH3UHecKue BeTHUHHBL. OTHOCHTENBLHOCTH MEXAHWYECKOTO IBHIKCHHS. 2 1
Cucrema orcdera. Hpunimn ornocnrensuocta Namnes.

Criocobbr  orcanus aBwkenns. |paexropus. Ilyts. Tlepemernienne. PasromepHoe 2
[IpsAMOIIEHEHHOe ABHKeHHe. CKOPOCTh. YpaBHEeHHe BuKeHns. MrHOBeHHAs M Cpeuss

ICKOPOCTH I ) g =

JBHKEHHE ¢ MOCTOSHHBIM  YCKOPCHHEM  CBOGOAHOIO NajieHus. ParHOMEpHOE 2

VIBUZKCHHE  TOYKH O OKPYKHOCTH. ymioBas CKopocth. lleHTpocTpemuteibHOg]

vekopenne. KiuHemarika abComoTHO TBEpIOTo Tella.

Pemenue 3anag ¢ npodeccnona bnoii HANpapRIeHHOCTLIO 10 pasieay «OcHoBbI 2
KHHEMATHKH» I T o
Coneprranue yaefHOro MaTepHasa '
- OcnosHasl 3a71a9a Mexannki.. Cuia. Macea. MmMnyisce. 3axonsl Herotona. : 2
SCuabl B MEXaHUKE.( CHIABL YIPYIOCTH. CHIIbI TPEHHA). 3aKOH BCEMHPHOIO THTOTEHHS. 2 1

Tema 1.3.
3aKOHBI COXPAHCHHA B MEXAHHKE

Coaepaanue yqe6Horo Mmarepuana e

3aKOH coXpaHeHus umiyiabca. Peaktusnoe npmxenne. Paborta cuwib.  Pabora
NOTCHIHAILHBIX CHIIL. MOIIHOCTE.

I~

Oueprus. Kumernueckas oHeprus. IloTeHumnansnas oSHeprus. 3aKOH COXPAHCHNs
MexaHnuecko sneprun. IlpaMencenne 3ak0HOB COXpaHCHHUSA.

9]




Pemenne 3a1au ¢ npodeccnonaibHOil HANPABICHHOCTHI) 10 pazieny «OCHOBBI
JAHHAMHKH»

Pasgen 2. Mosekyaspaas ¢puzuka. Tepmonuuamuka 32
Coaepxanue yaeGHo1ro marepaaia .
Tema2.1. OCHOBHBIC  TONOMKEHHMS.  MOJICKYISPHO-KUHETHYCCKOH TeopHH. PaiMepbl W Maccd 2 1
OCHOBEI MOJICKYJIAPHO- MONIeKy!l B aromoB. bpoyHorckoe memxenue. Jlnddysus. Crpoenue ra’sooﬁpaaﬂmx,‘
KHHETHYECKOH TEOPHH. AKHAKHX 11 TBCPOBIX TEll. i . Al
OcroBHOC ypaBHEHUE MOJICKYISPHO-KHHETHUCCKOH TeopHn raszos. Temmepatypa u cq 2
H3MEPCHUE.  ADCOMOTHBIN  HyIb  Temieparypel.  Tepmojmnamuueckas — mkasial
[FEMITEDATY B o : . 14
Wieanbubii  ras. YpaBHenue COCTOSHHS WICAILHOTO rasa. MondpHas rasosas 2
HOCTOsIHHAA. | 430BBIE 3aKOHbI '
JaGoparopuas padora Nel Msyuenue o010 13 H30TIPOLIECCOB 5 r 2
Pemenne 3a1a4 ¢ npodeccnoHaILHON HANPABICHHOCTHIO 2
Conepxanne yaedbHOI0 MaTepHaIa el | 1 Y e oy 3
Tema 2.2. OCHOBHbIC HOHATHS W ONpejleleHHs. BHYyTpeHHss dHeprus WiealbHoro rasa. PaGora 2 1 '
(OCHOBBI TEPMO/IHHAMIKH TEMJI0Ta Kak (OpMBEI Hepeiaid 3Hepruu. TeiioeMKoCcTh, YiaeabHas TerToeMKOCTE.
' Konnuectso Tennotsl. Ypasnenne Temiosoro faianca. _ aim bl S =
[lepsoe  Hauamo  tepwormpaMukd. Ajmabarnbii  npouecc.  Bropoe  mauaito 2
TEPMOIHHAMHKH.
[Ipuniin selictus Teistonoii mammnel. KIJ| temiosoro apuratens. lemnoseid 2
pisiralei. OXpaia npupobl. : . " e
st Pemenne 3a1a4 ¢ npogeccHonatLHol HAPABICHHOCTHIO e
Coaepxanne yaeOHOro Matepuaia LN 4 ' ol y S g e
Tema 2.3. Wcnapenne -1 xonniencanms. HacenueHssni nap um cro cpoiictBa. AbcomorHas H 1
Arperarible COCTOAHHS BeHIECTBA H (OTHOCHTEILHAY  BILKHOCTH  BO3ayxXa. -Toyka pochl.  Kunenwe.  3aBHCHMOCTE 2 .’
Pa3OBBIC [1EPEXOIBT> TEMICPATYPB! KHIICHHS OT Aasicuyst. [leperpersiii nap v ero wenonb3oBaHue B TEXHHKE. I
- Jlaboparopnas paGora Ne2 Onpejenienne BIAXKHOCTH BO3/1yXa g . S
: XapaxrepueTHKa HKHAKOTO COCTOSHMS BelllectBa. |l0BEPXHOCTHBIH CIOH IKHAKOCTH. 2
HlBenns Ha rpanMIle KHAKOCTH ¢ TBEPABIM Telom. Kalnuisprble iBleHns.
Jlabopatopuas padora Ne 3 Onpejerncue koapduimenTa nNoBepxHOCTHOIG 2
HATSKEHUS IKUAKOCTH _
XapakTepucTnia TBEpAOIro COCTOAHMA BelecTa. Kpucraimaeckne u amopdubie Tena. S
Yipyrae B MexanueckHe CBOHCTBA TBEpABIX Tel. 3aKoH | yka. B
Tennosoe pacupenue Teepabix Teil M kuakoctTed. Kosdpniment auneiinoro 2




pacimperns. Koaddgunuent o6sémuoro paciumpenns. Yuer paciiupeHns B TeXHHKE.
[ lnasnenne. Viensnas Tennora maenenns. Kpucrammsanus. |Ipakriugeckoe
TTPUMEHEHHE B NOBCEAHEBHOM HKH3HH U3HTECKUX 3HAHKH O CROJCTRAX ra3oB,

HCHJKOCTEH | TBEPALIX TEI1 ‘

Tema 3.1.
DIeKTpUHecKoe moje

Tema 3.2
[TocrosHubi 2MeKTpHICCKHE TOK

I{on,u.ucampm. Coeanniene KOHJICHCATOPOB B ()ﬂTﬁpEl{} ’)Ht.pnm 3apPSKCHEOrO)
KOHJleHcaropa. DHeprus ICKTPHYCCROIO MO,

Pazgen 3. Dnexr PONHHAMHKA A = 74
Cojepkanne y4eOHOI0 MaTepuajia
ICKTPHYCCKAC 3apAibl.. 3aKOH COXpaHeHHs 3apsia. 3akon Kviona. JnekTpruueckas 2 1
MOCTOAHHASL.
Onextpudeckoe noie. Hanpsokensocts aekrpuueckoro moxs. [puunun cynepnosnimm 2
nonel. CHIOBBIC JHHAHK HAIPSGKEHHOCTH.
TIpOROIHUKH | i1 3nc1crpmc14 B JICKTPHYECKOM HOJE. l'[onapmamm I J.IGKTPHKOB 2
Pabora enin anexrpocrarnueckoro noas. Iorenuman. Pasnocth norenuuanos.  Cra3n
MEHJLY HANPSOKCHHOCTHIO M PA3HOCTBIO IOTEHIMAIOB NICKTPHYECKOLO 11071SL. )

=

Jlaboparopuas paﬁom Negd Oupt.ae IEHHE ICKTPHYECKO EMKOCTH KOH; J,LHCdl’OpOB

Pemcﬂm: 3a1a9 ¢ upﬂq:wccmma;lbﬂon HANPABJICHHOCTHI)

HCTOYHHEA TOKa

I Lo rais !L\*-Jt,l‘r It 1a - |
')uurrpnqebmm TOK. jIcmTBHﬂ TOKA. YCIOBHSA, HEOOXOMMMDIE LIS BO3HHKHOBEHHS W 2
IO/ UICPAKAH M MEKTpHYecKoro Toka. CHla TOKa ¥ IJI0THOCTD TOKA.
‘Bakon Owma ans yuactka “uermw. CompoTHBicHHE. 3aBHCHMOCTD YTEKTPHYCCKOTO 2"
COLPOTHBNCHHA MPOBOIHHKOR OT TeMueparyphl. CBepXIpoBOHMOCTS.
DNEKTPOBIIKYIAS CHIIA HCTOYHMKA TOKA. 33}(01{ Oma ana noanoii nerm Coeunerne 2
MPOBOJIHHKOB. C:OﬂAIHHLHH'{.’A}lCTD‘iHHKOH .)JIEKJ)H‘-IELKOH 3HEPIrHH B Qaldp(:l{).
3axon JLkoyis -Jlenua. PaBora u MOImHOCTE Y1eKTpHYECKOro Toka. Terioroe jieHcTBIe 2
: TOKd ! e
Pemenne 3aia1 ¢ npodeccHoHaIbHOM HANPABICHHOCTHI) 2
Jlabopatopuas padora Ne5 Onpesiesienne yAenbHOIO CONPOTUBICHHS IPOBOIHHKA .
JlaGopatopuas paGora Ne6  Onperenenue  Tepmmueckoro  xosbdmmmenta 2
CONPOTUB/ICHHS MEIH ;
JlaGopatopuasi paGora Ne7 Mavepenue JJIC u BHYTPEHHEI'O COIIPOTHRIICHHSI 2

e ————— e e e




JiexTpuueckue nenu. [lapamiensHoe U MocieoBarenbHoe CoenHeHHe
NPOBOMHUKOB. 3akoHbl Kupxroda nng yvina. CoenrHeHHE HCTOYHHKOB MMEKTPHIECKOI
SHEPIHH B DaTapero

Jlaboparopuas pabdora Ne 8. M3zyuenue 3aKOHOB NMOCIEIOBATENBHOIO H HAPALIETEHOIO
COCTMHEHHHA IPOBOJIHHKOB e

Jlaﬁuparopnbm padoTa Ne 9. Mccie105aH1E 3aBHCHMOCTH MOTITHOCTH JaMIIb!
| HAKATHBAHUS 0T HAIPSKCHHS HA e 3aKnMax

.Jaﬁopampﬂaﬂ pabora Nel0 Onpenesienne KI1J ?ﬂeKTpma THTKH

ij‘lIlﬁHHE Jajray (.' llpﬂ(l]eCCHl]I{a.']LH(]H HEIH]'ISIBJ'ICHHD("TI:W

[Pemenne 3anay ¢ upud)eccnnﬂa.flhﬂcm liﬂlldeJ‘lEHHDCl"blO

Tema 3.3.
’}mmpnqcumu TOK B pa’mmnn—;rx
cpemzax

- [pakruyeckoe 3aHaTHEe YCTPONCTBO MO/ M TPAHIUCTOPA.

Coaepaxanne yqedHoro marepuaia
VICKTPHYECKHH TOK B METALIAX. ?nehlpmmbm ras. Pabora Bhixoza.

DNCKTPUYECKHHA TOK B JmekTposnTax. Jnexrporns. 3axonsr Dapanes. lpuvenenid
SIEKTPOIH3A B TENHHKE.

| JlaGoparopuas paGora Nell
IOnpc,J,memie DICKTPOXHMHUECKOTO IKBHBAICHTA MC/TH

a |
_— e —
[

taszme, Croiict i_’.d H IPHMCHEHHE SNEKTPOHHbIX I]y‘ﬁ(ﬂB

Dnexrpuuccknii ok B rasax .Monuzanms rasa. Bubl 1a308bIx paspﬂmm Mousitie o

-2

]

’BTeKTthIecrmu TOK B BaKyyMe. TepMOdTIeKTPOHHAA IMACCHS. Tlnama

DIEKTPHUECKHH  TOK -~ B IIOJ'I'_',"]'I]]{)BO,'TLHHKRK.

IIPOBO/TMMOCTH
noIyNpoBoAnKKoB. [TonmynpoBoiHUKOREIC TPHOOPEL. '

' oﬁc'rﬂemla}y

[~

Pemenne 3a1a4 ¢ npodeccHOHANLHON HANPABIEHHOCTLIO

[BS

Temg 3.4 -
MarunuTtHoe none.

Conepxanne y4edHOI0 MaTepHaa

110015, -

MarnurHoe: l'lOiHJL,BﬁKFOp"}ﬂ-lﬂ}’EﬂHH MAIrHHTHOTO 11O Hanp}m{euﬂocm MAl'HHTHOTO)

JleifCcTRIe MATHHTHOIO 1018 HA IPAMOIHHEHHBI TPOBOIHUK ¢ wmu 3akon Amnepa.
Ilpumenenne CHJTI Amnepa.

2

JleficTBIE  MArHHTHOIO 1O HA apmkyimnics 3apaa. Cuna Jlopenna.  Margnrhbie

CBOHCTBA BCIIECTR.

Pemenue 3a1a1 ¢ npodeccHOHAIBHOH HANPABIEHHOCTHIO




Tema 3.5.
DNEKTPOMAr HHTHAS HH VKW

Conepoxanue yqei_i'l_mro MAaTepHaJIa

Tema4.1.
Mexanudeckie KonebaHug U BOTHBL.

Tema 4.2 Ynpyrue Bomusl

Tema4.3. . TS

JICKTPOMArHUTHbIC KoneOaHus | .
BOJIHBI

JIEKTPOMArHHTHAS HHIYKIHs. 3aKOH SIeKTpoMarnuTHOM uityknud. [Ipasuio Jlenna 2
Jlaboparopuas pabora Ne 12.13yuenue spienus 2
AIIEKTPOMATHUTHON HHIYKIIHMH.
DJIC HHIYKIE B IBHKY IMXCS] 1IPOBOIHHKAX i 2 |
SlBnenne camMOMH LY KUK HﬂﬂyKTi{mmcrh. DHeprus RO 2
MArHHTHOI'O 11015 TOKA . ~ ~ulEese)
Pemenne 3aga4 ¢ npodeccHoHAIBLHONE HANIPABIEHHOCTHI0 Seia
Pasznen 4. KosreGanusi 0 BOJIHBI = 26 ;

Copepixanue yuedHOTro MaTepraa : i |
Konebarensnoe asukenue. ['apmonnveckue kosebanusi. CpoGomnble MexXaHHYECKHe 2 1
konebanns. JluHehnbie < MexarwveckHe ‘KomebareabHbie CHCTeMbl. |IpeBpaineHue
FHEpruH TpH  KoaeOarenbioM srkenui. CBODOJHBIEC 3aTyXalOMMHE MEXAHMYCCKHE
Kostebanls. BuinykIeHHBIC MeXaHHYeCKHe koniebafely, - = :
Copepxanue yaebHOI0 MaTepHAIa
Tlonepeunbie W IPOJIOIBHEE BOJIHLL XapakTepuCTHKA BONHEL. YPABHEHHE IUTOCKOH 2 |
Gerymeii  BOJIHbBL Wnrepdepenuus pon. ousrie o audpakumn Bomi. 3ByKoRbIe
BOJIHEL. YJIETPa3sBYK H €ro NPHMEHEH HE. -
Pemenue 3a1a4 ¢ npoeccHOHATLHON HAIPABIEHHOCTEIO 2
Conepxanne yuedHoro Matepuaia 2 7
I loriepeunsie | MPOOALHEIC BOAHBL. XapakTepHCTHKA BOTHBL. VpaBHEHHE ILIOCKOMN
Oerymiei Boel. Mnrepdepenius son. Honstue o andipaxiu BOJTH. 3BYKOBbIC
BOJIHBL. Y/ILTPA3BYK M €10 IPMMEeHeHue. ) %
Cojiepikanne yuebHOT0 MaTepuaia . 1 :
Ceobonnsie “iekrpoMarauTHble Kodebanns. [Ipespainenye SHeprud B koueGare 1LHOM 1
konType. opmyiia TomMcona. 3aryXalonme JeKTPOMArHHTHBIC Ko:ieﬁaﬁuﬂ. leneparop) 2 | '
HE3aTyXaloMuX - JICKTPOMATHWTHBIX  KomeDanui. BrHYK/IeHHBIC JIeKTpUYecKHe
KOJICOaHMS. _ .

~{Hepemennbi-— tok. I'eneparop- mepemeHHOr0 Toka.  EMKocTHOE M MHJIYKTHBHOE 7 =
COITPOTHBIICHHS [ICPEMEHHOTO TOKA.
3akor OMa Ui JNEKTPUYECKOH IelnH HepeMeHHOro Toka, PaboTa M MOMHOCTE Diswse
IEePEMEHHOI0 TOKA. = ad) l
Tpatchopmaropsi [TosyseHne. Tepeiasa i pacnpe/ieieHue MeKTPOIHEPrHH 2 1
Jlaboparopueie pabora Ne 13 Msyuenne paborsl TpancdopMaropa 3. | 2




Copepkanue ygedHOro MaTepHaia

Tema 4.4.
DIeKTPOMAarHHTHBIE BOJIHbI

Tema 5.1.
IIpupona ceera

Tema 5.2.
Bonnosble cBoiicTsa ceera

pewerka. [lonsprsanmys NonepeuHbIX BOIH. JIBOHHOE IyUerpeioMIeHHe,

‘NEKTPOMAarHUTHOE MOJe Kak OCOOBIH BHJ MarepuH. DIEKTPOMATHHTHLIC BOTHBL 2 1
BuOparop Tepna. OTkpeITeIi KonedarensHel kouTYp.  M30bperenue pammo A.C.
[onossv. [lonsTie 0 paguocss3u. IIpuMeHeHHe YTeKTPOMArHUTHEIX BOJIH. :
Pemenune 32124 ¢ npodeccHoHAIbHOH HANPABICHHOCTHIO 2 2
Pemenne 32329 ¢ npodeccHonabHON HANPABIEHHOCTLIO 2
Copepiranne yaedHOro Mmarepuaia 2 1
DMEKTPOMArHuTHOE ITOJIe KaK 0coObIH Bij1 MaTepHu. DIEKTPOMArHHTHEIC BOTHEL.
Bubpartop l'epua. OrxpriTeii xonebarenpneri xoutyp. M3obperenne pammo A.C.
Honosev. Hougrie 0 pajmocsssu. [Ipumenenne ek poMarHMTHBIX BOIIH. 3
Pazjien 5.0nTuka 28

Coaep:xanue yaedHOIo Marepuaa
Cper. CKOpOCTL PACHPOCTPAHCHHUS CBETA. 3AKOHBI OTPAKEHUS M MPETOMICHHS CBETA. 2 1
[Mosnoe orpaxenue. 3epkano.
JInnsel. Buist auns. Tloctpoenne B amH3ax. OnrTHYeckas cHia THH3LL YBEIHYEHHE 2 |
JIMH3bL e Emad - ‘ :
I1as xak ontudeckas cuerema. Onrudeckue npudopsl. Cumna ceera. OCBemEHHOCTD. 2 1
3aKOHBI OCBEICHHOCTH. .
[IpakTH9eckoe 3ansiTue 2 i)
I'eoMeTpHiIecKOe MOCTPOEHHE XOIA CBETOBBIX TyUeH HA I'paHdibl pasjicia Byl i
IIPO3PAYHbIX CPe/l. =i} =i o
Jlaboparopuas pabora Ne 14 : i s i

Onpeenenue NOKalarens NpeloMIeHH CTEKIIA.
Pemenne 3a1a4 ¢ npodeccnoHaILHOM 2
HAIPABJCHHOCTBIO SEAqlea j e
Copnepxkanue yaednoro marepuaia y _ e . 4
Hurepdpepennns csera. KorepentHocts cBetoBbix nyued. Murtepdepenums B TOHKMX 2
mienkax. Konbua Heroroma. MenoswszoBanue uutepdepeHind B Hayke M TEXHHKE E ]
Jlucnepcus ceeta.

Jlabpakuus creta. Jlu@pakuus Ha menw B napauienbHbIX yuax. Jludpakuuonnas 2

NeKTpon
l'epua. Or

_|paaMoces




Tema 5.3
CnenuanbHas Teopus
OTHOCHTEILHOCTH

Tema 6.1.
KpanToas oniuka

i_
Tema 6.2.
Du3uka aToMa 1 aTOMHOTO SAPA

Jlabopatopnas pabora Nel3 75
Omnpenerenne JUIHHLL CBETOBOH BOJHBI € MOMOTIRIO JH(PaKIHOHHON penteTKH

Cojiepskanue yuebHoro 1 MATEePHAJIA
Bujsl cuexrpoB. CrekTphl uermyckags. CHexTpel HDOTTOLICHHS. CrieKTpasibHbIii 2
anasms. ClekTpanbHbie KIacchl 3Be3t. Yierpaduonerosoe usnyuenne. Mudpakpacuoe
H3mydenne. Pertresoseknie myun. Mx npupoaa 1 ceoiictsa. 1lkana 21eKTpOMarHaTHbIX
H3ITYYEeHHH : PN ) 'S

Jlaboparopnas pabora Nel6 HaGmosenne cinomnoro n JHHEH1ATOr0 CIEKTPOR 2
Pemenne 3a1a4 ¢ npodeccnonannuoii HANPABICHHOCTHI) e 2 -
llocTyaTEl TEOPHHE OTHOCHTEILHOCTH | CIACACTBHAS U3 HAX., MuBapuanTHOCTE MO/ 1Y18 2
CKOPOCTH CBETA B BAKYyMe. e

Dueprus 10kos. CBA3E MACCHl H IHEPrUN CBOOOHOMN YaCTHIEL. JIeMCHTEI 2

eI TUBUCTCKOM THHAMKKH. 5 = a :

~ Pazgen 6 )i1eMeHTbI KBAHTOBOH GH3HKH 20
jf‘o.uepdcaune v'{eﬁnm 0 MaTepuaia 5,

Tennosoe wn3nyuenwue. Kpantopas runoresa ILnath Doronnr. }xopnvuwnﬂplmu 2
BOAHOBOH ayanusm. Dotoodext. Ypasuenuwe Ditnmreiina i doroodderra.
[Ipumenenne gorordderra Bl s Lt (S et
Peme;me 3ajau ¢ lI]]O(l]t'tCHOHa.ll»HOH Hdnpamemmm bH) 2
C onepma}me yuebHoro mareprana e g |
PasBuTHE B3IAZOB Ha CTPOCHHE BCHICCTRA. 331(01I0\4€pHOCTH B aTOMHBIX cTIeKTpax 2
BOJOpO/A. AnepHas Mozienns aroma. Onbitel 3. Pesephopia.
Moznens atoma Bomopoga no H.bopy l'mmoreza e Bpoﬁﬂ;. CooTHOMEHHE 2
HeonpenenenHoctei | eiisenbepra. Kpanrossle reneparopsl | '
JTasepsr. PajioaktBHOCTH. 3aKOH  PaAMOaKkTMBHOIO  paclajd., PajiHoakTHBHblE 2
npespameHis; - Cuocodsl HAOMOACHMI. U PErUCTPAMI 3aPSIKEHHbBIX YacTHIL ekt
Basuiiosa — Yepenkosa
JlaGoparopuan padora Nel7 Msyvueune lpei-:na BAPSKEHHBIX YACTHIL C MOMOLULIO KAMEP! 2
Buiiscona.

Crpoenue ATOMHOTO siapa. Jledexr macchl. IHEeprUs CBIM H xcwnqusc;ur, aroMEbIY 2 |
siep. Sliepuble cHibl i g
Snepnbie peakunn. JleJeHne THKEIbIX saep. Lemnnas i1, lepHas peafcunﬂ anaBnm,MM 2
IeMmHas peaxis. Saepubiii peakrop. - S

Tepmosnepnniit cunTe3. DHeprus 3Be3. JIonyquHe PﬂJIHOEKI'HBHbIX H30TONOB U UX 2




mpumMencuue. Bronorndeckoe ICHCTBHE PaIMOAKTHBHBIX H3TYUCHUH. eMEHTAPHEIC ]-

GACTHILBI o s
b A Pemenue 3a0a9 ¢ npodeccHOHAILHOH HANPABICHHOCTBIO - 2
Paspen 7. Crpoeane Beeaennoi 6
Tema 7.1 Crpoenne Cosnednoi Conmeunas cCTeMa: IIANCTE 1 MaJIble Tena, cucTema 3eMas—JlyHa B 2
CHCTEMbI ] BEPRE ~ LS. e e B | |
Tema 7.2 Deomonus Beesnennon Crpoenne u 3pomonns Conniia U 3BE3L. 7 ’

[ anakrika. CORPEMEHHBIC IPEACTABICHHS O CTPOSHHH H IBOIONHH BeeieHHOM.

UlaGoparopnasi pabora Nel8. Hayaenne KapTol 3Be31HOT0 Heba 2
IIpomesxyTounas aTrecranus 1 cemectp 9.5
. |Npovexyrounas arrecramun 2 ceweerp e S o SE e |
Beero s

J1151 XapakTepHCTHKH YPOBHS OCBOSHMS! y4eOHOTC

) MATEPHATIA HCITOIBL3YIOTCS CAEAYIONe 0D03HAYeHHUS:

1. — O3HAKOMHTETEHDIH (Y3RaBaHHe PAHEE H3VUCHHBIX 00BEKTOB. CBOHCTB):

2. - PenpOAYKTHBHKIA (BEITOTHEHUC AEATEILHOCTH 110 06pasiy. HHCTPYKIMK KM 110/ Py KOBOJICTBOM );

3. NPOJIYKTHBHEN (IIAHHPOBAHNE H CAMOCTOSTCIbHOE BBIIOIHCHHC JICHTCIBHOCTH, PELICHIC NpoOIEMHBIX 3a1a4).




2.3. XAPAKTLPHCTHHA QCHOBHbIX BHJ],OB YYEBHON ,H,EHTF.III:HOCTH

CTYAEHTOB:; = - oy N
'amep}}caum oﬁy‘qeﬂuﬂl XapaKTepHCTHKA OCHOBHBIX BHAOB 1CSTETLHOCTH CTYACHTOB
: __(Hd ypoBrHe y4eOHbIX JeHCTBHI)
Bsenenue | VMeHHA TOCTaHOBKH Le/IeH JACSITE/ILHOCTH, [UIAHUPOBaHKSA COOCTBEHHON

JEATEIBHOCTH A8  JOCTHIKCHHSA nouraaneml:mx LUenel, npeIBHASHUS
BO3MOJKHBIX PE3Y.IbTATOB ITHX ACHCTBHHA, OpraHu3alum CAMOKOHTPOJIS H
OLEHKH MOJYHUCHHBIX pe3yabraron. Pazpuine cniocoOHOCTH SCHO H TOMHO
M37ararh CBOM MBICIIH, JIOTHYCCKH O0DOCHOBLIBATL CBOK TOYKY 3pelud.
BOCIHPHHMMATE N AHAJTH3HPOBATL MHCHHs COOECEAHHKOB, MpH3HABas
HPaBO APYToro He/0BeKka Ha MHOC MueHue, [Ipousse/ieHne uimepemns
|lhi‘]§}iLI:.LKH\ BE/IHUMH M OLCHKA I'PAHKLbBl MOrPEmHOCTeN H3MEpeHHUIA.
Ilpeiuasuelme ['PAHMIIBI MOTPEIHOCTEH H3MepeHUil MpH mocTpoeHun
|pa¢ml{ua YMEHHE  BBICKA3BIBATL  THMOTE3bl U8 OOBICHOHHS
; HaOlloaeMbIX ABJICHHH. YMEHHE Mpeiararh MoJe 1 spienuil. Vkasale
I'PAHHLL. OPUMCHHMOCTH (DHM3HYECKHX 3aKOHOB, M30KeHHe OCHOBHBIX
NOJIOKEHHH  COBPEMEHHON HayuHOH KapTuhbl Mupa. llpuseachue
MPHUMEPOB  BIHAHHSI OTKPBITHH B fbHSHKL Ha NPOrpece B TEXHUKE H
TEXHOJIOTHH Npou3BocTBa. Menonbsobanue Wurepuera s nowucka
HHPOpMALTH

 LMEXAHHKA

Knnemaruka TlpeacTapienne  MEXaHHUECKOro JABWKCHHS  Tela  ypaBHEHHSMH

BABUCHMOCTH  KOOPAMHAT W [POCKUHEH CKOPOCTH OT  BpeMeHH.

TlpencraBicuie  MEXaHHUECKOrO  jmukeHMs  Tena  rpaduKdwy

SABHCHMOCTH  KOOPIMHAT M NPOEKUHEH CKOPOCTH OT  BpPeMeHH.

Onpe/iefieHne KOOPAMHAT HPOHACHHOIO [1yTH, CKOPOCTH H yc1{0pe1{1~m|

Teda 1o rpagukay 3aBUCMMOCTH KOOD/MHAT M NPOEKLMi CKOpocTH| oT

BpeMeny. OnpejieneHne KOOPAHHAT MPOHACHHOIO [IYTH, CKOPOCTH M

VCKOPEHHS Tesld 110 YpaBHEHHAM zalls'uunmo'cm_ KOOpAHHAT W [POEKIUH

CKOPOCTH  OT  BPEMEHH. npOBLﬂEHHL CPABHMTCIIBHOIO  AHAIM3E

PABHOMEPHOIO [ paBHonepemeHHum ‘lBH}i{éHHﬁ Vkazatine

HCIIOJIb30BAHUS  [IOCTYNATEILHOIO | Bpamaﬁ: IbHOIO  JIBHJKCHHH| B

rexHuke. Tlpuobperenne onkrra 'paborel B Irpynne ¢ BbIIOMHEHHEM

PA3THYHBIX  COUMAIIBHBIX  poitel, Pa3paborka BO3MOMHON CHCTEMET

ICACTBHA M KOHCTPYKUMH IS 3KCIEPHMEHTAIBHOTO Olpee/IeHHs

'IKHHEME‘LEHLILCI{H‘i BEJIMUHH. {I'pe,eJ.CTdBJ'ICH‘HC Lill[l)Op’biaU;HH 0 BHllax
_ /IBHOKCHHSA B BHAC TaO/IUI{bI 3 id

3aKOHBI MEXaHHKH ObbscHeHHe JIEMOHCTPALLMOHHBIX 3}{‘(:'uépm\ireuros.' [OATBEPIKIAI0IMHX

HuroToHa 3AKOH  HHEPUHH Msmepenne ' macesr tena | Mamepenne cHiibl

B3aUMOICHCTBHS  TE Briuncsienne  3HAUYCHHUA CHJ 10 H3BECTHpIM

BHAUCHUAM  MACC  B3AUMOJCHCTBYIOIMX Tel W HMX  YCKOpeHmit

BbiuycieHue  3HaveHms YCKOPCHHH Te/l 110  M3BECTHLIM 3HAYCHHSIM

ICACTBYIONMX CHJI WM Macc Tel . Cpapnenne cuiwl jJeifctual u

llpiﬂT};lBOﬂL—}ﬁCTBHﬂ [Ipumenerne 3axona 'BCEMHPHOTO TATOTEHHSA I1pr

[pacueTax CHa H YCKOPEHHH Bmuwulemcmvmmm TEd (Cpasrenue

YCKOpeHMs ¢BOOOMHOTO najgeHusi Ha ' niuanetax COMHEYHOH CHCTEMBI

Beuieaenue B orexcre  yueOHMKAa  OCHOBHBIX  KATEropHi Hay 410

i HuGopMaru ‘

BaKoHbl COXPaHeHHs B ]]pummﬂne 3aK0Ha coxpaHeHuﬂ meﬂbca A1 BBIYHCIICHHA H3MEHEHHH

MEXAHUKE CKOpOCTEH Tel HpH HX mamm‘lemrsmm Mamepenue paborel cuil 1

M3MEHCHHE KHHCTHYECKOH dHeprum Teia. BeramnciacHue pabotel cus u




MIMEHEHMSL KHHCTHUYECKOR JHEPIUKU Tena. Bbluuciienne noTeHMaNbHOMN
JHEPrHH Tel B IpaBHTALHOHHOM. noe, Onpeaesienne  MOTCHIHAIBHOM
PHEPIHH YIPYTO IehOPMHUPOBAHHOIO TeMa 10 W3BeCTHOH aedopmaihn 1
KECTKOCTH 1esid.  [IpMMeHenne 3akoHa COXPaHEHHS MEXaHMYeCKOH
JHEpril  TpH  pacuerax  pesynkTaroB | B3aUMOIEHCTBME | Ten
IPABHTALMOHHBIMH  CHJIAMH M CHIIAMHK  YIIPYTOCTH. YKasaHue TpgHH1
IPHMEHIMOCTH 3aKOHOB MEXaHUKU. Yiazanne yueOHbIX JAMCIUITTHH, 11pu :
_ MBYMCHHH KOTOPbIX HCMOB3YIOTCH 3aKOHBI COXPAHEHHSL. '
: 2. OCHOBbI MOJIEKYIAPHON OU3HKN 1 TEPMO{UHAMUKH
OcHOBBI MOTTEKYTAPHOM Bhlo/iHEHHE  IKCIIEPHMEHTOB, cayxammx  ams 0DOCHOBAHHSA
KHHETHHCCKOH TCOPHH. MOJICKYIAPHO-KHHETHYCCKOH  Teopun  (MKT).  Pemienne 3anaq o
Wneanpubii ras MPUMEHCHACM  OCHOBHOTO  YPAaBHEHHMSL  MOIEKYJISPHO-KHHETHUCCKO
Teopun ra3oB. OnpeieieHye NapaMeTpoOB BELIECTBA B razoodpasHom
[COCTOSIHHH HA OCHOBAHHH YPABHCHHS COCTOSHMS M/ICAJILHOIO [a3a.
Onpeaenenne NapaMeTPOB BELNECTBA B ra3000pa3sHOM COCTOSHHH
NPOMCXOAIUX IPOLECCOB 110 rpadukam sasucumoctn p(T), V (1)),
)

D

—— -

(V). DKCnepHMEHTANILHOE HCCe/l0BaHHEe sasucumMoctd p (1), V (T)).
(V). Tlpencrasienue B BHUIC I‘_putlmll{m; M30XOPHOIO, H300apHOD
H30TCPMUYECKOIO  npolieccoB. Belyucienue cpennell  kuHeTHuedkoii
JHEPIMM TEILIOBOIO JIBHIKEHHSA MOJIEKY/ 110 H3BECTHOH TeMmepatype
BCLLUCCTBA. BbLICKa3bIBAHME THIIOTE3 M OOBACHEHHS HabmomaebIx
ABTCHHIH. YKa3aHUC IPaHMLl IPHMEHHMOCTH MOIEIH «UACaNbHbIH Ta3y |
B sakonon MKT, ! f Wil '

OcHOBBI M3mepeHue KoIHYECTBA TEIUIOTHI B:_.ﬂ'p.(:-ue(:caﬁt: Teonepeaayn. Paguer
TEPMO/IMHAMHKH  [KOJTHYECTBA TEILIOTBI, HEOOXOAUMOro- IS OCYMIECTBACHUS 3alaHHOoro
npomecca ¢ rernaonepeaauci, Pacuer ﬁ'mé'H":'mﬂ BHYTPEHHEH JHEPIHH
T€/1, paDOThl ¥ NEPEIAHHONO KOJINYECTRA 'I'EI_I'JU'I'H ¢ HCMOIL30BAHKEM
I1CPBOTO 3aKOHA TepMOAMHAMUKH. Pacder pabotel, cosepiieHHOH rajom,
no - rpaguky 3apucumoctH  p (V).  Boruucnenue paboTel  rp3a,
COBEPILICHHON [1DU  H3MEHEHHH COCTOSHUS 110 JAMKHYTOMY  IHKITY.
Beruucaenne KIUJ{ npu  cosepiierin razoM paboTel B. rpoiiedcax
H3MCHEHHSE COCTOSAHMS TI0 3AMKHYTOMY WHKITY, OGbACHeHHe MPUHIHIOR
TEHCTBHA TCIUIOBBIX MallliH. JemonCtpauus poitn GH3MKKM B co3aHMK W
ICOBCPIUCHCTBOBAHNHA TEILIOBBIX JIBHraresie. M310kerHe  cyTH
DKOJIOrHYCCKHX  npobieM,  00YCTOBACHHBIX paboToif  TemIOBLIX
JBararesei 1 NPCVIOKEHHE  [TYTH  HX pewicHus, Ykazanwe rpaMuLy
TPUMCHUMOCTH  3aKOHOB 'I‘EpMOJi.H:l;JIa.I;v;IH:KIH.I_-YMQHME’: BECTH  JHAliOr,
BLICTYIIMBATE MHCHUE ONIOHEHTA, YY4CTBOBATH B JIHUCKYCCHH. OTKPHITO
BLIDOKATE H  OTCTAHBATE CBOKO TOYKY 3pemus. YiaszaHue yueOHbIX
AUCUHILTHH, [IPY M3YUCHHK KOTOPBIX UCHOAB3YIOT YUeOHEI MaTepHAIL.

CpolicTBa mapos, Mamepenne  BraxHoctn  Bosayxa. Pacuer KOJIMYECTBAa  TellIorhl,
KHIAKOCTeH, TBEPALIX  [HEOOXO/AMMOTO JUIS OCYIICCTRACHHS Hpolecca 1epexolia BeulecTsal ua
Ten OHOIO  arperarioro  COCTOAHMs B JApyroe.  DKCHEpPHMEHTAIb 10€

HCC/ISA0BANHE TEIJIOBBIX CBOHCTB Be-;L'uecTBa:' [MpuseaeHue npumepos
KANHJUIPHBIX  AB/IGHHH B ObITY. TPHPOJE, ' TEXHHKE. HMcenenosanue
MEXaHHYECKHX CBOMCTE TBepALIX Tell, IIpumenenne dhusnueckux nosstuii
H 33aKOHOB B yueOHOM marepualie npodedCHOHAILHOIO Xapakregpa.
Henoubsosanne Mireprera juis noucka undopvanin 0 pazpaboTkak u
lpuMeneny X COBPCMCHHLIX TBEP/IbIX H AMOP(HLIX MATEPHAIIOB. |
3INIEKTPOAMHAMUKA ' :
BbIMMCICHHE CHII B3AMMOJICHCTRUS TOHEUHBIX CKTPHYCCKHX 3apsIOB.
BbIYHCICHHE  HANPSHKCHHOCTH  JIGKTPUYCCKOr0  MOJs  OZHOMO | Hl

AR oy

VICKTPOCTATHKA




| [HECKOLLKHX TOYCHHBIX ).Jcmpnqecmx 3apsaoB. Berumcn¢nme |
; |nuxc,HuHa la IEKTPUHECKOro 11014 0JHOI0 W - HeCKONIBKHX TOYeYHBIX :
PACKTPHYMCCKUX 3apsii0B. FIsMepeHHe pa3HOCTH MoTeHIMAanos. Usmepenne :
JHEPIHH DICKTPHUCCKOTO 110/ 3aPSAKEHHOIO KOHAeH aTopa, Beumenenue
OHEPIHH YICKTPHUECKOTO Mo 3APAAEHHOTO KonaeHcaropa. Pazpabprka
[71aHA H BO3MOMKHOH cXeMbl JAeHCTBHI -ﬁfLIItpH'\-‘JEHTEﬂLH(}l’D OIpPEaeICHHA
JICKTPOCMKOCTH  KOHJICHCATOPA M JHUIEKTPHYECKOH [POHUIAEMOCTH
Bemectsa. posenenne cpaBHnTenpioro anajinsa IPABUTALHOHHOIO M ]
PICKTPOCTATHHECKOIO OJICH,

[ocToaunblii Tok OObsicHeHHe  npupoas }.’[ek'rpmecmm TOKa B MCTEI-JIIIEIX, :
JICKTPOJIMTAX, 1a3aX, BaKkyymMe H OOJIYNPOBOAHHKAX IIpumengnue :
AICKTpoimsa B Texuuke  [Iposenenue cpasHMTEILHOrO aHagu3al

HECAMOCTOATEILHOTO M CAMOCTOATEIbHOTO Ia30BbIX paspsios MsMepdnne
MOIHOCTH  SJACKTpUHECKOro Toka, Mamepenwe SJIC u BuyTpeHHero
COHNPOTHEICHUS MCTOMHUKA TOKA, BBITONHCHME pACUYeTOB CHIILI TOKA M
HATPAIMCHUHA  HA  YUACTKAX 2ICKTPHYCCKUX - Tlenei. OObscHenue | Ha
J [IpHMEPE ICKTPUUCCKOH Lenu ¢ II;BYN%H ncrcT‘rqHI{Ka\afH TOKa (3,[[(3 i B
KaKoM Ciy4de HCTOYHHK )IBK[pH‘lCLK’OH SHEPriK padoTaer B pexhme
reHepaTopa, 4 B KAKOM — B pexcime norpeburens. Onpepenehne
TeMITEPATYPbl HHTH HaKaTHBaHM, Hsmepelme WIEKTPUUECKOTO 3apsa
JlekTpona. CHATHE BOIBTAMIEPHON XAPAKTEPHCTHEH Juona. [Iposegenne
CPABHHTCILHOIO aHa/lu3a  MOMYIPOBOAHMKOBHIX HONOB H TPHOJOB.
HenonbsoBanue Hmcpﬂcra U OMeKa HHLIJC)DW]L[HH 0 MepcrneKTHBax
PasBHTHA  HOJAYHPOBOAHNKOBOH — TeXHuKH, = YCTAHOBKA npntﬂmho-
C/ICJICTBEHHDIX CBA3CH. - Ths o

Marnutble srenns. M3mepenue  umayKuun MArHHTHOIO 1014, Boluncaenue  dun,
JACHCTBYIOUMX HA [IPOBOJHUK C TOKOM B MArtuTHOM H0JIE. BLILIPTC}'IE HHE
CHIT, ACHCTRYIOIIMX HA AEKTPHUECKHH 3apsi, ﬂnnmymnma B H&FHHTH"OM
| 1oe. Hecenenoranne ABICHHIT | dneKrpomar HHTHOMH HHAVKLAH,
CAMOMHAYKIMHN. Bbruuenenue JH(,pruH uarnimmro 10J14. Oﬁwcﬂeljme
IPHHIHNA = AeACTBHS L’IEKlpOIBHI‘aTeIIH Obvsicenre  mpHHIKIA
JICHCTBHS TCHEpaTopa JIEKTPHUYECKOTO TOKA 1 ICKTPOHIMEPHTYILHBIX
npubopos. OObjICHEHHE NpHHLMNA  JIeHCTRHS Mace-ciieKTporpatha,
YCKOpUTEelt 3ApSUKCHHBIX 4acThIl, OObACHEHNE POAH MArHMTHOTO 1O/
3eMITH B KH3HH PAcTeHHil, KHBOTHBIX, Yejioseka, [IpiBeienne npuMepos
UPAKTHUECKOTO MPHMCHEHNA H3YHCHHBIX | ABJICHUH, 3aKOHOB, MPHOOPOR
VCTPOHCTB, [Iposesenne LpﬂBHH’I’CHbHO]‘O _aHaiu3a  CBOHETB
ICKTPOCTATHYCCKOID, MArHHTHOTO H BHXPEBOTO 3ILKLpMHeLKHX ;Ionelfr.
OUBHLHLHI{L Ha [1pUMepe MarHUTHLIX ABICHUH. I'EO‘-[LM} cbhsmcy MOMHO)
[PACCMATPHBATD KAK MCTa/IMCITHILTHHY

- 4. KOJIEBAHMSI HBOAHBI f ]
Mexanuueckne  |Vcciaeiopanme JABUCHMOCTH  11€PHO/d  KOJIGOAHHH  MATeMaTHYecKyro
Kkoniehanus MAsTHHKA OT €0 JUTHHEL MACCHI 1 aMITIH TYb KuucﬁaHHH L’[LC.I’IC,IEOB&HH&
Scliilfli.}t\*l(](.lﬂ Hepuogd Kol ILUEIHHH lp}’ id Ha 1py .-I{Hlit. oT €ro MB.QCB] H

PKECTKOCTH HpYyXKHHBEL,  Bpluucienue nepuosa mncﬁauﬁ_ﬁ

lMa’IL'\-IdTH‘-IELI\DFU MAATHHKA 110 M3BECTHOMY IHAYEHHIO  ero ,z[.rmtm.
BhllIPl'IC‘IEHHe nepuosa koneGaHui Tpysa Ha IIPYKHHE 10 H3BECTHBIM
BHAYCHUAM €r0 MacChl M IKECTKOCTH IlpWI{HHbl Bhipaboria HABBIKOB
[BOCHPHHHMATD, AHATH3HPOBATh, IIEp&..dedTl:IBdIb ii, MpeIBABIISTH
HH(BOPMALMIO B COOTBETCTBHY C MOCTABJICHHBIMH 3a/a9aMH, [lpuseneHue
HPHMEPOB  aBTOKO/ICOATE/bHBIX ~ MEXAHHUECKHX cHeTeM. [lposeneHue

[Knaccudukanum kosedbanuii, . 10 I
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Mameperne MHBL 3BYKOBOHM  BOJAHB 110 pesyibraraM  HabmroAgHHH
HHTCPhEPeHUMH 3BYKOBBIX BoH, HabGmonenne u obbscHenne sBadHmi
HHTEPdepenimy 1 ANGPaKIHE MEXAHHYECKHX  BOJIH. llpeacrarnene
061aCTCH IPUMEICHES YiIbT Pa3BYKa 1 HEPCTICKTHBLL €10 HCIIOb30BAHMS B
PA3MHUHLIX OBIACTSX HayKH, TCXHHKH, B MeHIlHHe. Hznoxenne ¢yt

PKONOTHHECKHX NPOGIIeM, CBA3aHHBIX ¢ BO3/ICHCTBHEM IBYKOBLIX BOJH
OPraHu3M YesoBeka.

 Ha|

DNEKTPOMArHHTHBIE
i KoJ1ebanms

DIEKTPOMAar HUTHbIE
BOJIHBI

(pH'.I]vI‘-IIECKPiMH BCJTHYTHHAMH, XAPAKTEPHIVIOIIIMMIA MEXAHHYECKYI]

NPUHLIMTEA  ACHCTBUA TCHEPAaTopa NEPEMEHHOIO TOKa, Henonssos

Hittepnera Juis noucka  uaopvaimu o COBPEMEHHBIX  crocobax

-llt.‘pe;&f‘il’l_'}__'[BE'_!'E’]U'_!I-WPI‘PIH. !

Hab/noaenne oCHMNIOrpaMM rapMOHHYECKHX KOICOAHMHA CHITLT Toka B
e, Msmepenne  anekrpoemkocTu KoHnaencaropa.  Hsmepenuce
MHIYKTHBHOCTE  KaTymiku, Wcemenonanve  smienus’ NICKTPHIECKOrO
PE3OHARCA B nociciopate/lbnol ueny, [lposenenne anajsornu Mepay

SACKTPOMAIHHTHYIO KosiebaTe/IbHbIe cucTembl, Pacuer 3naueHmit chimmi
TOKa M HanpskCHHS HA 9JIEMCHTAX IlefH  [EPEMEHHOTO | ITpPKa.
Mcenenosanne mpunumna Aeifcrsus Tpancopmaropa. Hccneﬂ.@ﬂxﬂe

H

HE

OcyuecTpacHne  pajMonepeadn  u paimonprema.  Mcenenosapue

CBOMCTB ANICKTPOMATHUTHBIX BOJIH € IIGMGULHO MOOHILHOIO Tené-; {}lc

Bodn.  Msnowenue cytin IKOJOIHHECKUX  1TPOBITEM, CBA3AHHEIX

. Js |
Pa3gutie HEHHOCTHOrO OTHOMIEHHA K M3yuacMbiM Ha YpoKax rbmr{m
OOBCKTAM M OCBaMBaeMbIM ~ BHAAM  JesTeibHocTH. OGbscHetme
HPHHIHITHAIEHOTO PA3NHYHA NPHPOALL YIPYTHX M- ACKTPOMATHHTHEIX

DICKTPOMATHATHLIME - KOJICGaHHsAMK 1 BoMHAMH, OObicHeHHE poJH

Ha.

(&

DICKIPOMATHUTHAIX BOJH B COBPEMCHHBIX HCCiIE/I0BanAAX Beee oM,
DK ui pe 2L : 158

6.0cHoBBI CHEUHANLHONH TeOpHH O"I“Hi}CHTEI.FI,I:}I-IOCTI_l_.

TEOPHH
OTHOCHTEILHOCTH

OCHOBBI CIEIHAIBHOI |

DopMyIMpOBARTE  TTOCTY/IATOB  O0bsacaenue 3t]JL|;oa;,I-:'r,a 3ameict
BPEMEHH Pacuer sueprum 'r_m}co{r.  MMIYIIbCa, IHEPruu cBOOOME
[HACTHILBI Buipabotka HaBBLIKOB  BOCTpHHMMATH,23 AHATH3HPOBA

nepepabarsisars i UPEABSBISTE  MHPOPMALHIO B COOTBETCTBHH|

Obbacaenue IHATUMOCTH OTLITA Maiikebcona- Mopman

1S
TOH
ITh,

‘1 IOCTABJICHHBIMM 34/ [a4dMH . | i
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[ 5.0MTHKA i |
Ilpupona ceeta  |[Ipumenenne na [IPAKTHKE 3aKOHOB OTPAKCHUA H IIPE/IOMIICHMS CBETA IIPH

~ |pemiennu 3anau. Onpesencnue CrexTpaibHbix IPAHUIL 4YBCTBUTETBHOCTH
TENOBCYHECKOID  1asa. SJML‘HHL CTPOHTH H?UU[]dH\LHHH IT.]DE,E[METOB,

!

|

|

I

ll Jasaembie JHH3aMH, Pacuer paccrosHMA 0T IMH3BL 10 u300paKeHus

npeamerta. Pacuer onTuueckodl CHMIILI AMH3BL [rlsmepeHHe ti)or:yt;i{om
PACCTOAHUA THH3bI. Mcnbrranue Mozeneli MUKpoCcKona i TEIecKoIa. |
Bonnoseie ceoiictea  [HaGmonenne  asienus HHTEPMEPEHIIMA  HMEKTPOMATHHTHBIX  BOJTH,

CBCTA Halb:roienme  apiequs JUQPaKkLMKH  HIEKTPOMATHHTHLIX | BOJIH.
HaGmonenne  aprenus MOJISPH3ALMY  ICKTPOMArHHTHBIX - BOIH. 5
M3mepenne IHHBL CBETOBOH BOIHBI 1O pesyipratam  Habmopgans |

SBICHM uurepheperunn. Habmoneuue spaenns aubpakuun  ¢Bera. '
| EI[uiﬁ OIACHHE  ABICHHA MNOMAPH3ALMH M JIMCIIEPCHH  CBera. Tlguck]
PayiHuHil M cxoacTBAa MKy AuQPaKIMOHHBIM M JIACIIEPCHOHHEBIM
CTIEKTPAMH. llpuBenenne mnpuMepoB mnosBICHHS B npupode|
JMLTIO.IBSOBdHHH B TCXHHKE sBJICHUH wWHTEpdepentuy, audpakiuy,

HOMAPH3ALEA | JMciepern ceeta. -[lepeuncienne - METOLOB IO3Hakus,
: 1 KOTOPbIE HCHO/ILIOBAHIBIC [IPH H3YHEHHH SBJICHMI,
| S IER™ 7.JEMEHTbI KBAHTOBOI (DHH’IK ,
| Ksantosas ontuka | HaGmonars r|)0103nei<1pw:eu.1<nn 9c]J(|Ju<T OGLHLHH'IE; 3‘3,1«’)1{1:1
CroseToBa M j@BiIeHHe CBeTa HA OCHOBE KBaHTOBBIX npeﬂual}neﬂuﬁ
Habmonenne  doroanexrpuyeckoro 3d3dye}cra OObsiCHEHHE  3aKOHOB
CroneroBa Ha OCHOBE KBAHTOBLIX I1 [‘JC;_[C’IEBHGHHH Pacuer maxcumashoi
KHHETHUCCKOH YHCPIUH HICKTPOHOB 11PH (bomﬂercipullecxw s dekre.
Onpenenenne paGoThl BbIXO, [@ DACKTPOHA 110 IPAdUKY  3aBHCHMOLTH
MAKCHMAILHOH  KIHETHYCCKOH  9HEprim  GOTONICKTPOHOB 0T YACTOTEL
cBeta. M3mepenne paboThl BhIXOAA 2IEKTPOHA. Ilepeuncienne npudopos
YCTAHOBKH, B KOTOPBIX [PHMEHACTCS OEBI{HelePIOHHOC'II: tpowaﬁ(ixpelgra,
(O0bsICHEHHE  KOPIIYCKYISPHO-BOTHOBOTO Jyannsma CBOHCTB (DOTOHOB,
A L OOBsiCHEHHE POTH KBAHTOBOM ONITHKM B pasBUTHU COBPEMEHHOIH ¢IH3HI:H._

Dusuka aroma Hab, THIEHHE JIMHEHYATBIX cne}chUB Pacuer wactorer w ammmpr ﬂUﬂ]lbI
MCITYCKagMOI0  ¢BeTa MNpH ncpexo;;e aToMa  BOAOPOAR W3 011}1:0170
CTAUMOHAPHOro  coctoauus B apyroe. OObfcHEHHE MPOHCXOKIeHHs
IHHEHYATOTO CIICKTPA aToMa BOAOPOIA M PAXTHUMS IHHEHYATEX CITEKTPOB
PasHinbIX rasos. MccieoBaniie JTMHEHYATOrO CIEKTpa, Heenenpsaime
NPUHILAIA PAGOTLI IOMHHECLEHTHOR JIAMTIBI, ‘HaGmionenue 1 oﬁwcﬂcsma
MPUHIHIIA JeHCTBHA Nasepa. ]'[pnne:ge}me PUMEPOB ucnoqaspsafmﬂ
f1a3¢pa B COBPEMEHHOI HAayKe 1’ TeXHHKE! Mcnonb';m;auue l«'[mepﬂera JFJ,J‘I}I
HOHCKA HHOPMALHH O NEPCHEKTHBAX TPHUMEHEHMS nazepa. Bbmzcne}me
____ fVIHHbL BOIHBI /Ie Bpoii/is 4acTHILb ¢ i uscunug_maqemem AMITYIIBCA.
dusuka aTOMHOIO erdJJ lab:101eHme IPEKOB d"u,dm -MACTHI, B Kamepe Bnﬂhcoﬂa,
Perucrpuposanue AJCPHBIX H3IIYUeHMH ¢ NOMOIIBIO cueTuHKa l"eﬁrqpa_.
Pacuel FHCPIMH CBA3H dTOMHBIX SIED, Onpe'zenerme 3apaaa u uaccOqur‘o
UHCla aTOMHOTO sijipa, EOJ]IP{[\&EO[U;UO B pe3ynbTare. pdﬂHU&K’I‘HBHE TO
pacriaia. BeiuncaeHue Heprin, 0cBo0oIIAIOLIeics [PH PasTHOAKTHBHOM
pacniase. OmnpeieieHue MPOAYKTOB  SAEPHON peai{uhn Beraucierne
JHEPIHU,  OCBOOOAIAIONICHCS  NPH  ACPHBIX  peaKiiasX. HOHHhhaHHe
. MPEUMYIIECTE M HEHOCTATKOB HCITOJL3OBAHNA  aTOMHOI 3Hep|m14 H
HOHH3HPYIOUINX H3TyUYeHuii B lI[)U\fIbLIJ.IJ‘!LHHOCIH. anuMHe H3ﬂ0ﬁceﬁnc
CYTH HKOJOFMYCCKHX ITpob/IeM, CRA3AHHEIX ¢ OHOJ w.nrntlea,mm AeHCTBHEM
PaIHOAKTHBHBIX H3YUCHHI, ]Ipoaea?ﬁne i maccuc]);]\fcall_mn
[WIEMEHTAPHBIX Y4CTHL 10 MX .(DU3NYECKHM XapaKTepucTHkam (Macce,

| ! |
| A | || [ ] 340 | ; i |
! |




B papany. BpeMenu kus3HM). [lonumanue mennocreii HAYYHOIO MO3HAHUS
MHpa He BOODUIE [/s 4eIOBEYCCTBA B . UEAOM, .4 JId KaJI0TO| l
ioﬁ}-‘qamuler'mn AWGHO,  [ICHHOCTEH OBIA/IGHHA METOZOM  HayuwHOro
MO3HAHWA Il IOCTHXKEHUS  verexa B moGom BHAC [IPaKTHYECKOH
ACHTCAbHOCTH. [lpeacrapnenne o XapdKTepe  qeThIpEX - THIIOB
bynaaMeHTanbHLIX  B3aUMOsCHCTRHIT YIEMCHTAPHBIX © HAaCTHIL B | BHJE
[Ta01H bl dBE

e

T

3. YCJIOBUS PEAJIU3ALIMU PABOYER NPOTPAMMBI YYEBHOW UC LU THHBI
3.1. Tpebosanus K MHHHMAJILHOMY MATEDHAILHO-TEXHHYECKOMY 00ecieveH 0 .
Peannsaums nporpamMmbl yueOnoii MCIHTITHEDD «@usurar Tpebyer Hamuums YUEOHOTO |

kabunera ¢ noctynom s Untepuer, | !
OGopyioBanue yueGHoro kaGumera: paboyas 30Ha npenojapateis; ACMOHCTPALHOHHBIH |

CTOIL, CTOIIBI TIO KOIHYECTBY 0OYy4alolmxes; CTyBs: AyIHTOPHAS Jl0CKa ¢ MeTaJTHIeCKHUM

HOKPBITHEM JUIA KPCILIEHUS ACMOHCTPALHOHHOIO 0GOPY10BaIHs: CTeLIaK /uis moxenei] u

MaKCTOB, 1uKadBl JUIS MOJE/IeH W MakeToB: IiaKaibi TabIMIbl [0 H3y9aeMbiM pEl?:H,EJIElM:

HTPOTPAMMEL KOMIUTCKTBI YUeOHBIX HANAIHBIX NOCOGHN 110 HCIMTITHEE. ! |

Texnuueckne cpencrsa ofyuenus: CHCTEMA 91IeKTPOCHAOKEHHS 1abopaTopHbIX CTONI0B |21

HanpsaacHueM 36-42 B: KOMILICKT — 1eMOHCTPaLUHOHHOTO  0GopyaoBaHus 110 qui‘mile,

HICKTPOMHAMHKE, MEX4HMKE W JApYrHM paziesam busuky; f[ep'COHuﬂbelﬁ Km;-inblofrcp C

JTHLUEH3HOHHBIM HPOrpaMMHBIM 00eCneueHHeM: APOEKHMOHHEHA-IKPAH, :

3.2. Undopmannounoe obecnevenne. [lepeuens pexomentyempix Y4eOHBIX u3anuii,
HHTEPHET- pecy peoB, A0NIOIHHTEILHON IHTCPATY bl : |
OcHosnas nteparypa: £ i i sk Lt e
I. Nvurpuesa B.®. ®usuka ais HpoQeccHii 1 CrenmaibHOCTEH TeXHHICCKOro npofc}}pﬂ'm:
YHEOHHK /U1 CTYAGHTOR ;1p0cbeccnoua;mu|?|x 00pa3oBare/bHBIX OpraHu3awnHii, OCBaHBAFOLINIX |
mpodeccnn u cniewmansiocts CIO. — M., 2017 _ ' ] '
2 Ivutpuesa B.®. uzuka s npoeccuii u cnennaILHOCTEH TeXHIYECKONo npodusis.
COoprur 3amau: yueb. rocobue s CTYIEHTOB POQeCCHOHANBHBIX _gﬁpasoBaTe.memx ;
OPTaHW3alnid, OCBAMBAIOLLHX TIPO(GECCHI 1 CHEIMANBHOCTH CI1O. - M:, 2017 TR
3. Hmurpuesa B.®. Ousuka s poeccuii u CIIEII,HE!TJ[]&_.[IDC'I'EI?I' TEXHMYECKOTO mpoduts,
KoHTponbuble  marepuansr:  yueb. nocobue  aax éi“})ﬁeﬂ'njﬂ MpodecCHORAMBHEIX
00pazoBaTe/bHBIX OPIaHH3AINT, OCBANBAIOLIIX poeccnn u cnenpastocti CI1O. -_M.,!QD,&LIG
4. Omurtpuesa B.®. Ouspka 114 npodeccuii W cnenuaibHOCTeH TeXHHYECKOTO npoduiia.
JlaGopatopublii  npaktukym:  yueS. mocobme g CTYIECHTOB  1pohecCHOHANBHHIX |
00pa3oBarelIbHbIX OpraHK3aliuil, OcBan BAIOMIX Tpodeccun u coenmamsaocru CI1O. - M., 2017 |
npodeccHonaIbHEIX ofpazoBaresibHbIx Opra"u3aiifi, EO'CBE[}IHEHO'LI.[H}{ ' 1'1p0flJeCCLiH H
enemmansaoctn CI1O. = M., 2016 i |

JlononnutenpHas auteparypa; _ _ £
1. Jmurpuesa B.®, dusuxa s MpoQeccHil M CneUnaiIbHOCTEH TeXHHUYOCKOTo npodi
MIEKTPOHHDIA  yuel.-MeTON.  KOMILIeKe is 00pasoBaTCILHEIX  YYPOKICHHH CPET.  IpaC
obpazoranng. — M..2016. _ pa 8 i
2. Avurpresa B. ®. dusuka s npodeceudi i CHeHaTbHOCTEH TeXHUIECKOrS HpodHI: PrIEK
TPOHHO® yeOHOE H3lAHHE (HHTEPAKTHBHOE MICKTPOHNOE [ PHJIOKCHUE) 15 D@paBDB&TCJlb:HiLIJ:{
ydpenieHui epes. pod. oGpazosanng, — M., 2016, ty | Mabi
3. Kackanos B. A. VmiocTpuposasHLii arimac 1o ¢usnke: 10 xrace— M., 2017. | iy ‘
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4. Kacbsinos B. A. Miunocrpuposanusiii atiac no gusuke: 11 knace. — M., 2017 |l
5. Tpodumora T. W., dupcos A. B. Ousnka ais npodeccuii M crienuaIbHoOCTe TeXHqucxom =
H eCTeCTBeHHO-HayuHoro npodueii: COoprauk 3aza4. — M., 2015, '
6. Tpoumosa T. W., ®upcos A. B. dusika a1s npodeccuii U cnenHaIbHOCTEH 'reumqemcom !
M CCTECTBEHHO-HAYy HOTo npoduieit: Peenns 3anay, — M., 2015, KR
7. Tpodmumosa T. U., Gupeon A. B. Gusnka, Cripasosnnk, — M., 2015, ]
8. @upcos A. B. Ousika Ui npodeccii u cnequatbnocrei TEXHHHYCCKOTO H eLTecheHrho-g
HAYUHOro fpoduiei: yueGHuK Ui 0Opa3oBaTe/bHbIX yupe:xIenuii epe. npodg. oop&mﬁ@mdﬂ /3
noa pejt. [ M. Tpodgumosoii, — M., 2016. : | '

Hurepuer pecypent:

1. OGyuarouine TpexypoBHeBbIe TeCThl N0 GusuKe: caiit B.M. Pereibmana
http://www.physics-regelman.com

2 OTKpBITLI KO/LTEK: DH3HKA |
hitp://www.physics.ru SR
3. Hopran undopmanonHoi noatepxkn EID i
http://ege.edu.ru

4.Beepoccuifckast 0nMMMITHAA DIKOTEHHKOR 110 husmre
http://phys.rusolymp.ru

3.EctecTBeHHOHAY YHbIE )l(Cllf.‘f)I«IML.HTb} Pusnka: ]\ou JIEKIIHS POLLHHCKOFO
0011e00pa3oBaTeILHOTO Nopraia
http://experiment.edu.ru _ 3 .
6.Knacenan dmsuxa: caitt yunrens dpususu F.A. Ba o _ ' |
http://class-fizika.narod.ru | f | |
7. Kparkuil crpaBoynuk 1o usuke
http://www.physics.vir.ru

8.Mup pusuku: pusuveckuil sxkcnepuMen
httn::’.fd_emo.hnme_.nm-'.rg

4. KouTpoab i 01eHKa pesy. IbTaToB 0CBOCHNST THCLIIIHHbI

Koutpoan n onenKa packphiBaioTes uepes YeBOCHHBIC THAHNS 1 MPUOOPeTeHHLIC
00yHArOLIMMHCS YMEHHS, HANPABICHHBIE HA (JOPMUPOBAHHE OBIIHX K npo@uecummammm
KOMILeTeHLIMH, KOMICTEHLHN JI0JIKHBI OBITH COOTHECEHbI C TPEAMETHBIMI Pe3y/IbTaTaMH, I[ﬂﬁ
KOHTPO!IS ¥ OUCHKH Pe3y IbTaTOBODYIeHHs MPEnoiaBarellh BeIOupaeT GOpMbI H METOILI ¢ |
YUeTOM HpoheCCHOHATH3AINN 0OYYCHHS 110 [IPOrPaMME JTHCITHILIHHBL.

‘ Koa u nanmenosanue | Pasznen/Tema Tun oueHounsIx
(opmupyembix RO.\IHCT&IIIIH_ﬁ___l__ =, . MEpOonpUsITHIA |
OK 01. Beidupars criocofs | Paspen 1. Temsr 1.1.,1.2, 1.3 - YCTHBI Ompoc;
pelIeHns 3a1au ' al
| IPOpECCHOHATLHOI Pagnen 2. Temm 2.1,,2.2,, 2.3 | . (ypoHTATBRBIHOMPOR;
. | ACATEILHOCTH HPUMCHHTEIBHOK J i i 55 o - ouenka
d37ei 3, 1€l o il B RO R | R T !
pzta'mtmbm KOHTEKCTaM = asnel embi 3. 1., 3 KOHTPOUTHHBIX paBaT:
34.,3.5. =
i - - HabmoaeHue 3a
I S P | XOAOM BBINOJIHEHHH
| Paznen 4. Teme1 4.1, 4.2, i ;
| i T 11abOPAaTOPHEIX pa,_ﬁlogr;i |
| = i |

T




L

Pasten 5. Tembi 5.1.,

§2.83

Pasznen 6. Tembt 6.1., 6.2:

!

| OK 02. Ucnonszopats

COBPCMCHHBIE CPEICTBA MOHCKA,

aHanu3a u HHTEPHpPETalMK
HH(pOpMaLHH H

| HHPOPMAIMOHHBIE TEXHONOTHH

AJIs BBITIOJTHEHMS 3a/1a4
HpOQPECCHOHATHHOMN
ACATCIILHOCTH

~ |
=|
P
{
|
=
=
=
bt o §
&2
[wa )
ot
._]
{ne
-

peau30BLIBATL COOCTBEHHOE
IpoeCCHOHANBHOE i
JIMMHOCTHOE Pa3BHTHE,
IPEANPHHUMATE/ILCKY O
JEATE/TLHOCTE B
npodeccHoHaIEHON chepe,
HCIIOJIB30BATE 3HAHUS 110
(HHAHCOBOH I'PAMOTHOCTH B
Pa3JIHYHBIX KH3HEHHDBIX

CHTYallUsX

Pazaen 1. Temer 1.1,,1.2, 1.3
Pasnen 2. Temn1 2.1., 2.2.. 2.3.
Paznen 3. Temn 3.1., 3.2, 313,
34..3.5.

Pazgen 4. Temp1 4.1..4.2.

Pasznen 5. Tems1 5.1.,5.2., 5.3.

Pazici 6. Temb1 6.1.. 6.2.
Pasien 1. Temn1 1.1., 1.2, 1.3

[~

Pasnen 2. Temnt 2,1.,2.2., 2.3,

Paspen 3, Temni 3.1,,3.2,, 3.3,

34.. 3.5

OK 04. D dextnnno

B3aUMOACHCTBOBATL M },‘ILI"SU'IHTE:

B KOJIUIEKTHBE H KOMAaH e

[ Paznea 1. Teme1 1.1, 1,2.°1.3

2.3.

Paszen 2, Temer 2.1, 2.2..

Paszen 3. Temsr 3.1.,3.2,, 3.3,

| Pasnen 4. Temb1 4.1., 4.2.

Paznen 5. Temer 5.1.,5.2., 5.3.

Pazgea 6. Tembr 6.1., 6.2,

Ha rOCY 1apCTBEHHOM A3bIKE
Poceniickoit Mepepaiinm ¢
y4eToM ocobeHHocTeid
COLHANBHOTO U KYILTYPHOrO
KOHTEKCTA

OK 05. OcymecTBisTh YCTHYHO
HI‘IHC]:MEHH}'I-O KOMMYHHKallHIO

RPasnen 3. Temur3.1..3.2.,

Paznen 1. Temer 1.1.,1.2, 1.3
Pasnen 2, Temur2.1.,2.2., 2.3;

4.3,

- OLICHKA BbINOJIHE)
Jab0paTopHEIX pabor

| = OueHKa b
' 1o
MpakTHYECKHX paboT

(pereHms
KaYSCTBCHHBIX, i
PACUCTHBIX, i
IpO(eCCHOHANBHO |
opue HTHPOB&HHBIXI :

3a1a4); &

- OlIEHKA TeCTOBLIX |

3a/1aHUH; i
- nabmonenue 3a
XOHOM BBITIOJIHEHHUS

| MHIIMBHYATbHbIX

NPOEKTOB U OLICHKA |
BbITTOJIHEHHEBIX
[IPOEKTOR;

- BBIIIOJIHEHHE
IK3aMEHAHHOHHBIX,
3a/laHHUA




‘ Fu‘a;lézl 5. Teme1 5.1., 52 5.3, !

Pds el b, ]t\v‘“:l 60 ) 0,

OK 07. CoaeficTBoBarh Pazaea 1. Temwr 11, 1.2, 1.3 |

COXPaHEHUIO OKPYKaoLlei ' . .
cpe/ibl, pecypcocﬁepemeﬂ.ﬂ}o, ‘ Pasnen 2. Temnr 2.1,,2.2., 2.3, ‘
MPHMEHATEL 3HaHUS 00 |
HAMEHEHMM KJIMMATA. Paznen 3. Temes1 3.1.,3.2.. 3:3.,

ITPHHINTTE OCPEKIANBOIO
NPOH3BOACTBa. HPPCKTHBHO
ACHCTBOBATE B UPe3BbIYaHbIX
CHTYALHAX

Paspen 4. Temni1 4.1., 4.2,

|
Pasmen 6. Temu1 6.1., 6.2,

O0mue KpUTEPHH OLIEHKH Pe3Y.TbTATOB 0CBOCHHS THCIHINIHHLI |
Hopmel  oneHkM 3HAHHA OpeANONAraior Y4&T - WHAXBHIYATbHIX 0COOEeHHOC]

CTYAEHTOB, IU(M(GEPEHUHPOBAHHBIA MOAXOL K L)G\lieumo IPOBEPKE 3HAHWI, YMEHUH, ypon
(hOpMUPOBAHHS KOMIICTCHIIMIA.

B YCTHBLIX W HHCLMEHHBIX OTBCTAX CTY/ICHTOB Ha HPAKTHHYECKUX (CEh‘IHHﬁI’JGKIiX)i

3AHATHIX, B COOOLICHMAN 1 10KA@/IaN. ICCe U APYIHX (POPMAX ayAHTOPHOH H CaMOCTOSTE THH

Oﬁ
p&lﬁOTbl. d TAKMe B TCKYLIHX KOHTPOJIbHBIX pt’lﬁO'l'ﬂK YUHTBIBAKOTCH. 1'"1\"6111{& JHAHUH, BIIATCHHE
|

‘ei}ﬁ

HS |

HEOOXOMMMEIMH  YMeHHsiMH (B 00heMe  [pOrpaMMb), JIOTHMHOCTE  H3I0KCHHS Mamp:aﬂa,g'

BKIIOYAs 0D0ONIeHNS, BHIBOILL. COBIIOCHIE HOPM JIKTEPATYPHOH PevH.

OLEHKY «OTAMYHO» 3ACTYKHBACT CTYACHT, TBEPIO SHAIOLMI POrpaMMHbIN Marepupil,

CHCTEMHO W TIpAMOTHO M31AralomiMi - ero, JAeMOHCTPUPYIOUIMH HeoOXOAUMBIH  ypoBé
KOMII@TEHLIMH, YETKHE, CKATLIC OTBETHI HA JONOTHUTEILHBIC B(]llp(‘)uﬂ cBOOOIHO BJIALCHON]
MOHATHHHBIM anmaparom. it '

OnEHKY «XOPOWO» 3ac/y/KUBACT CTYISHT. MPOABHBIINA 110JAHOS 3HAHHE TIPOrPAMMHOTO!
ki

MaTepHala, AEMOHCTPHPYIOLHE CPOPMHPOBAHHbIE HA /IOCTATOYHOM YPOBHE YMEHHS W HaBpl
YKa3aHHBIE B MPOrpamMme KOMIETCHIHM, JONYCKAIOUMH HEeNPHHIMIHATLHEIE HETOUHOCTH, I
H3JI0KEHUN OTBETA HA BOTIPOCEHL

OLeHKY «YA0BJICTBOPHTEILHOY 3aCTY/KHBACT CTYICHT, OOHAPYKHBIIHA 3HAHMS I‘OJ'IE
OCHOBHOTO MAaTepHaia. HO He YCBOWBLINI ACTAIH. A0NYCKAIONMA OMMOKH [PHHIMTHATHHC
XapaKiepa. JCMOHCIPUPYIOIWHI  He /10 KOHLA CQOPMHPOBAHHBIC KOMIICTCHIIHH, YMEH
CHCTEMAaTHIHPOBATL MATCPHA.T W JIC)1aTh BhIBO/IBI. I :

OUEHKY «HEY10BIETBOPHTEILHO» 3aCTYKUBACT CTYACHT, HE YCBOMBIIMHA OCHOBH(
COMICPKAHKS MATEPHAIA, HE YMCIOLUMHA CHCTEMATH3HPOBATH HE(OPMAIIHIO, JIedTh HeOOXOMHM
BBIBO/bL, YETKO M IPAMOTHO OTBEYATh HA 3QJAHHBIC BOIPOCHL JEMOHCTPHPVIOUNIH HH3K
YPOBCHb OBJIA/ICHHSI HEOOXOAMMBIMM KOMIICTEHLIHAMH.
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Bonpocni 115t 10AroToBKH K NPOMERY TOUHOI aTTeCTALMY:

. Pusnseckne seanannbl. OCHOBBI GHINTRCKUX 3HAHMIL, : i
| Msmepurebuble npubopet. 1kana. Llena nenens, ! |
2. Mexannueckoe Ipuikenne. Marepuanshas Toaka. CHeTeMa oTeyeTa. ! .
3 OcHoBHble  MexaHuueckue peanunssL(V,S.t). Eannuius mueperma Cmi‘egu&,

KOOPAHHAT. . &
Pasnomepnoe npmxenne, | papux. Gopmyisr, - || I

5 YCKOpeHHOE ABHIKEHIE, YCKOpeHHE, Yp"{BI{eHHL CKOPOCTH, NEPEMELLICHHS.

6 Cuna. Cnoxense cui. Buast cnn. 3akomn Hpotona,

7 CoGoanoe najieHme. 3aKoH BCeMUPHOTO TATOTCHHS,

8 DHEPIHs, BH/IbI JHEPIHH. 3AKOH COXPaHeHHs SHepriun. PaGoTa H MOIHOCTD.,

9

Ocnosnble noxoxkenus MKT 1 ux onertnoe 000cHOBaHMKE, | !

10.  Wneanbuerni ras. Jlasnenue raza. Ocrosnoe ypaBHeHne MKT., iR
1. Temneparypa. Tepmomnnavudeckoe pasrosecue, [TKajisl Temmeparyp. [Tpubops:.
12, Msonpouecchl. Ux rpaduku.

13.  BuyTpenusst. JHeprus uaeaabHOIO rasa.

14, H3smenenne suyrpenneii sneprun. Padora [1pH H3011pOIECCax.

15, Ilepeeiii 3akon TepMoamnaMuikn. AgnabarHbiii fipouece. i

16.  Tennossie Apurarean. KI1J1, ; :
I7. ArperarHble COCTOSHUS BELLECTRA, IMepexon u3 dnHoro ‘cocTosmus B apyroe. | | |
18. Haceinennsiii nap. Kunenue u aenapenue muarocTu. i :

19.  Buaxuocts Bo3ayxa. Touka pocer. [Ipubop /15 onpe/ieieHHs BIAKHOCTH.
20, MounekysspHoe cTpoenne KuakocTi. [IoBepXHOCTHOE HATSIKCH e ;l{l{,j,l{OCT"H
21, SlBrenue CMauMBAHUS W HECMAUHBAHIA. Kanunngprocts.

22, MOoJeKy/sipHOE CTPOCHHE TBEPIbIX ten. Kpucraniinyeckas penerka.

23.  Ceotictba 18epabix Te:. Jlehopmarms, Buini Aeopmanuy. il

24, Amopdubic tena. 3akon 'yka. | . :
25. B"Iel{rpmaunﬂ T, DNCKTPHYCCKMH  3apal. 3aKOH  COXpaHeHMs sapsja.
Bzaumopetcrre ToueuHbIX 3aps108. Jaxon Kynoxa.

26, Koraencaropol. DiiekTpoeMKkocTs. Buisl coc/uiner s wn:[encampu

27. ODnexrpuueckoe nose. I'paduueckoe m3obpwkerne munauii 3 [CKTPHYECKOTO MOJsI,

HanpsiseHHOCTD 2IeKTPHUSCKOTO 110131, _

28, llocrostubiii nektpuucckuit ok, Cuia 'rmc'a.' [TnoTHoCTL TOKA. ‘:—’C'LpB 151

CVIIECTBORAHHS TOKA,

29.  3akon Oma juis yuacTKa Len. Conpmusnerme YaeasHoe conpomBﬂeHPe.-,
3 [EKTpUﬂ,BH}h} Ias cuiia. 3akoH OMa 1715 TIOIHOH el .

30, Busi coe) JIMHEHHA MPOBOIHHKOR, |
31.  Pabora. moinHocTh 3r|em*pmqumro Toka. Teh: maoe JeiteTBie TOKA, 3‘5,1{0]'[
Ixoyms- Jlenna. i '
3% Maruuthnoe noae, Maruurias MHLY KIS, (mcmblc JHHHH MarsuTHOro H(m}i.

Bsaumonericraue 10KoB. ,[[muunu MarHuTHOIO 1Ot Ha uposommm C TOKOM. 3aKQH
Amriepa.

33,  MarauTHbli  1OTOK  MaruutHsie CBOMCTBA  BeLICCTRA. Marmﬁrmg
MPOHHLAEMOCTh. Wi
34, Hefictsre MarnuTHOrO o714 Ha -mmfwum ies sapsaa. Cuna Jlopenita. 5

25, S*mr\rpwwumn TOK B OKIAKOCTSX. 3akoHnl (Dapanes. JnekTpuueckuii TOK |B .

meraiiax. [IpoBojiHuKN n ek puKH, DIeKTPUYCCKHA TOK B rasax. Busl pupnnoa.i
1101\ NpoBoAHKHKH. P-11 nepexos. [ 1§
36.  DnekrpoMarumrhas uHaykiuus. Onwir Qapazes. [TpaBuno Jlenua. 3'%]&}1_'
VIEKTPOMArHATHOH  HHAYKUHK,  CavMOMHIYKUMA. TPaHCiiJoph-laTop. Koaddunpenr
TpaHc(OpPMALIHH. S - ' !
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H JUIMH& BOJHBL | paduk rapmMoHuueckoro Kosebanus, b

38.  DnextpoMaruuTHbie Konebanus. KomebarenbHpiii kotyp. Gopmysa Tomncona.
39.  DnexrpoMarHuTHBIC BosiHbL [UHA BosHbL CBOHCTBA WEKTPOMArHUTHEIX BOJIH.
40.  Cser. UcTounuk crera. CBOMCTBA CBeTY, Ll
41.  3axkoupl orpamenns csera. Buiw orpaxkenns. llperomsenue crerta. 3aKombl
HPETOMIICHHSL. : ! i
42, Jlumuser Buss anns, Hocrpoenue B anH3ax. ONTHYECKAS CHIA JTHH3bI. i

43.  Hucnepens, Andpaxuus Murepdepennus ceera. ok
44.  Cnextp. Buawr cnextpa .lllkana IEKTPOMATHUTHLIX  M3IYUEHHIA. Blﬂ.t[hl'
M3TYICHHH, :

45 Dororddexr. Ouwir Cromerosa. 3akons  Qotosddexra. DoToH. Teopus
dororpdexra. Ypanuenne Iimwreiina, Kpacuas rpanmma (horooddexra. ' '
46.  Arom. Moaeas Tomicona. Onuit Pesepdopaa. Moseas aroma.

47.  PaauaxTdBHOCTH. BBl n3nyuennii. [paBuia cMelenus,

48. Cocrap aTroMHOTO si/1pa. SepHble CHilbl, IHEPTrHs CBA3H.

49.  Tumbl smepubix peaxumii. MexaHsM  Je/eHis Alep ypana. TepMOMe'pf as
peakius, Yiipapisiemas siepHas peaxiius. Spi B

0. HAnepwsiii peakrop Kpuruueckas macca. Koadmmment pasmmonenus. |

51, DKCTIEPUMEHTANIBHBIC MCTO LI PEIHCTPALMH 3APSIKCHHBIN YACTHIL, |

i 2213 buonoruydeckoe jencTBHE pagHOAKTHBHOIO H3IYy4eHHs. DIeMeHTapHkIe tiacrﬁum.'

l'apmonnyeckue konebanns. Ypasnenue u ocHoBHEle nousTHs, Bonna, CropopTh

!




