MyHuuHnaJdbHOE Oro0MKeTHOE 001eo0pa3oBaTeIbHOE yUpeKAeHHe
rumHazusa Ne2

PACCMOTPEHO: COI''TACOBAHO: YTBEPX/IAIO:
Ha 3aceqanuu MO 3aMeCTUTEIb HupexTtop
npoTokos Ne 1 nupexTopa mo YBP.~ - MBOY rumuasuu Ne2
ot 28 asrycra 2023 1. ot 29 aBrycra 2023 r. : ot 31 asrycra 2023 r.
pyK(;}?O/JI/ITeJIB MO /4-7/I/IB Cepmiok | h 1 emelesa
2/ JL.I".3p106aH0Ba
Pabouas
nporpaMma y4ebHoro Kypca
«Du3nKan
s 8A, 8b, &I
®opsics 0. 10,

yUuTeIb QUINKH

2023-2024 y4eOHbIii IO



Yueousrii rog: 2023-2024

O0pa3zoBaTenbHas 00/1aCTh: €CTECTBEHHO- HAYYHBIE IIPEIMETHI

Ipeamer: puszuka

Yu4eOnblii kypc: «Duszuka»

Kaace: 8A, 85,8

IIporpamma: denepanbhas paboyas mporpaMMa OCHOBHOT'O 00111ero oopa3zoBanus (pu3nka
(6a3o0BBIii  ypoBeHB) (i1 7-9 KiaccoB 0O0pazoBaTeNbHBIX opranu3anuii). — M.: UHcTuTyT
CTpaTeruu  pa3BUTHs oOpa3oBanus, 2023.

KounyecTBO 4acoB Ha u3ydenne Kypca «®@u3zuka» B roa-68, B Hellen0-24
Cocrasurean: opsics 10.1O.

IosicHuTeIbHAS 3aNIUCKA

PaGouass mporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsA [Uisl OOyYarolIMXcs 8-X
kiaccoB MBOY rumnazuum Ne2 pa3paboraHa B COOTBETCTBHH ¢ TPEOOBAHUSMHU:
- ®enepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanun B Poccuiickoit @enepanuny;
- nmpukaza MunmnpocemeHus: ot 31.05.2021 Ne 287 «O6 yrBepxkaeHnn (eaepaibHOro rocyaapcTBEHHOTO
00pa30BaTeNpHOr0 CTaHJAPTa OCHOBHOTO 00I1Iero 00pa3oBaHUsY;
- npukaza Munnpocsemienuss ot 18.05.2023 Ne 370 «O06 yrBepxaeHuu ¢eaepanbHOl 00pa3oBaTEIbHOM
IIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUY;
- mnpukaza Munnpocsemenust ot 22.03.2021  Ne 115 «OO0 yrBepxaenun llopsaka opranuzanuu
U OCYILIECTBICHUSI 00pa30BaTENbHON /IEATEIHbHOCTH IO OCHOBHBIM 0O0IIe00pa30BaTeIbHBIM MPOTPAMMaM —
o0pa3oBaTeNbHBIM IMPOTPAaMMaM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro ¥ CPEeJHEro  OOMIero
00pa3oBaHU;
- CII 2.4.3648-20 «CaHuTapHO-3MHUIEMHOIOTHYECKHEe  TpeOOBaHUS K OPTaHU3AIMsIM  BOCIHTaHUS
1 oOyueHus, OTAbIXa U O3[IOPOBJICHUS AETEH M MOJIOACKU», YTBEPKICHHBIX MOCTAHOBICHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;
- CanlluH 1.2.3685-21 «'urueHnueckre HOPMATUBBI U TPEOOBaHUS K 00ecIeueHnI0 0€301acCHOCTH U (HJIH)
0€3BpeTHOCTH Il 4YelioBeKa (DaKTOpOB cpeabl OOUTaHUs», YTBEP)KIEHHBIX MOCTAHOBJIEHHEM TJIABHOTO
caHuTapHoro Bpaua ot 28.01.2021 Ne 2;
- KOHIICTIIMU TpernoAaBaHusi ydeOHoro mnpeamera «Pu3uka» B 00pa30BaTENBHBIX OpraHU3AIMIX
Poccuiickoit ®enepaniuy, peaau3yrolMX OCHOBHBIE 00Ie00pa3oBaTeIbHbIE NMPOIPAMMBbl, YTBEpXKIECHHAs
pemenuem Komnernn Munnpocsemenus: Poccuiickoit deneparuu, npotokon ot 3 aexadps 2019 roma No
[1K-4 BH.
HuctpykruBHo-MeToandeckoro nuckMa AY JITIO XMAO-IOrper «MHCTUTYT pa3BUTHS 00pa3oBaHUs» 00
opraHuzany 0o0pa30BaTENIbHOM JEATENbHOCTH B  00IIE00pa3oBaTeNbHBIX OpPraHMU3ALUAX  XaHThI-
Mascuiickoro aBToHOMHOTO OKpyra —lOrper B 2023-2024 yuebHOM TOmy, c yuyerom Konnenuu
npernoiaBaHust yueoHoro npeamera «dusnka»
- moJioXxeHusi o paboueii mporpamme MBOY rumuazum Ne2. IMpukasz ot 14.08.2023 r. Ne['2-13-193/3; -
[Tonoxenus o popmax, NepUOAUYHOCTH, MOPAIKE TEKYIIETO KOHTPOJS YCHEBAEMOCTH U NMPOMEXYTOUHOI
aTTeCTAIlN! YYaluXCsl B MyHHUIIMITATHFHOM 00IIe00pa30BaTeIbHOM YUPEKICHHH TUMHA3UsT No2;
- penepanpHOi paboyeii mporpaMMel o yueOHOMY npeamery «DPusnkay.7-9 kiaacchl (0a30BbI ypOBEHB)

Peammzanust mporpaMmbl, TpenarnoyiaraeT esITeIbHOCTHBI IMOAXOJ KaK BEAYIIMHA TPUHITHII
OpraHU3aIMK YpOKa U Pa3BUTUS UHTEUIEKTYaIbHOTO MMOTEHIIMAIa THMHA3UCTOB.
[Tporpamma mo ¢u3nke HampaBieHa Ha GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS
U OpraHu3alMio M3ydyeHus (U3MKe Ha JesTenbHOCTHOW ocHoBe. IIporpamma mo ¢usuke Ha YpOBHE
OCHOBHOT0 0011ero o0pa3oBaHMs COCTaBJIeHa Ha OCHOBE TpeOOBaHMIl K pe3ylibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONM MpPOrpaMMbl OCHOBHOTO o0Imiero oOpas3oBanus, mpexacraBieHHbix B DPI'OC OO0O,
a Takke Ha ocHoBe (enepanbHOl  paboyeil  mporpaMMbl  BOCHUTAaHUS M € Y4ETOM
KOHIIeTILIUU MIPEeTo1aBaHus y4eOHOro npeamera «DPu3uka» B 00pa30BaTENbHBIX
opranm3anusax Poccuiickont denepanuu.
[Iporpamma 1o  ¢usuke  pa3paboTaHa ¢  IENbI0  OKa3aHUS  METOAWYECKOH  ITOMOIIHU
YUUTEIIO B CO3JaHUH paboyeil mporpamMmbl 0 y4eOHOMY MpEeIMETY.


https://1zavuch.ru/#/document/99/902389617/
https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/97/508623/infobar-attachment/
https://1zavuch.ru/#/document/99/603340708/
https://1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/566085656/
https://1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://1zavuch.ru/#/document/99/573500115/
https://1zavuch.ru/#/document/99/573500115/
https://1zavuch.ru/#/document/16/93035/dfastxlm05/
https://1zavuch.ru/#/document/118/92046/

esn kypcea:
® YCBOCHHE yYaIIUMHCS CMbICIIa OCHOBHBIX MOHSTUN U 3aKOHOB (PM3UKU, B3AUMOCBSI3H MEXAY HUMMU;
¢ hopmupoBaHNe cHUCTEMBbl HAy4YHBIX 3HAHUI O Mpupoje, ee (yHIaMEHTAIbHBIX 3aKOHAX AJIi MOCTPOEHUs
NpeJCTaBICHUS O (PU3NYECKON KapTUHE MUPA;
e ciCTeMaTH3alMs 3HAaHU O MHOTOOOpa3uu OOBEKTOB M SBJICHUIN MPHUPOJBI, O 3aKOHOMEPHOCTSAX MPOIECCOB U
0 3aKkoHaxX (U3MKH Ui OCO3HAHUS BO3MOXKHOCTH pa3yMHOI'O HCIOJIb30BAaHUS JOCTHXKEHUII HAyKH B
JaIbHEUIIIeM Pa3BUTHU [TUBUIIH3AINHY;
¢ hopmupoBaHue YOSKICHHOCTH B IMO3HABAEMOCTH OKPY)KAIOLIET0 MUPA M JOCTOBEPHOCTH HAYYHBIX METOIOB
€ro U3y4eHUs;
® OpraHu3aIus YKOJIOTUISCKOTO MBIIIJICHUS W [ICHHOCTHOTO OTHOIICHUS K TIPUPOJIC;
® pa3BUTHE IMO3HABATEIBHBIX WHTEPECOB W TBOPYECKUX CIIOCOOHOCTEH y4allMXcs, a Takke HHTepeca K
PaACIIMPEHHIO U yIITyOIeHUI0 (PU3NYECKUX 3HAHUHN B BRIOOpA (PU3HMKH KaK MPOGUILHOTO IPEIMETA.

3agauu Kypca:
® 3HAKOMCTBO YYAaIIMXCS C METOAOM HAyYHOI'O MO3HAHMSA U METOJAMH HCCIEeIOBaHUS OOBEKTOB U SIBICHUHN
MIPUPOJIBI;
e NpUOOpeTeHHE YYallUMUCA 3HAHUA O MEXAHUYECKUX, TEeIUIOBBIX, JJIEKTPOMATHUTHBIX W KBAHTOBBIX
SIBIICHUSX, (PU3UYECKUX BEIMUMHAX, XaPAKTSPUIYIOIIHUX 3TU SBICHUS;
¢ (GOopMHUPOBAHUE Y YUAIIUXCS YMEHUN HAOIIOIaTh IPUPOJIHBIC SIBIICHUS U BBITIOJIHATH OIBITHI, JIJAOOpATOPHBIC
paboThl M SKCIIEPUMEHTAJIbHBIE HCCIEAOBAHUSA C HCIOJIb30BAHUEM HM3MEPUTEIBHBIX MPHOOPOB, MIUPOKO
MPUMEHSIEMBIX B PAKTUYCCKON KU3HU;
® OBIIAQJICHWC YyYAIIMMHCS TAaKUMU OOIICHAYYHBIMH TOHSATHSAME, KaK IMPHPOJHOE SBJICHUE, SMITUPHUCCKU
yCTaHOBNIEHHBIN (akT, mnpobiiema, TUIOTE3a, TEOPETHUYECKUH BBIBOJ, pE3YJIbTaT AKCIHEPUMEHTAIBHOM
MIPOBEPKH;
¢ TIOHMMaHHUE yYalllUMUCA OTJIMYUI HAYYHBIX JIaHHBIX OT HEIIPOBEPEHHOW MH(OpPMAIINH, LIEGHHOCTH HAYKH IS
YIOBJICTBOPEHUS OBITOBBIX, POU3BOJICTBEHHBIX M KYJIbTYPHBIX MIOTPEOHOCTEH YEIIOBEKA.

OO0mas xapakrepucTuka yue0HOro npeamera

B 8 kmacc mpojoimkaercss 3HaKOMCTBO C (DM3WYECKMMHU SBICHHSMH, METOAOM HAy4YHOTO MO3HaHUS,
(hOopMHpPOBaHHE OCHOBHBIX (PU3NYECKUX MOHATUH, MPUOOPETEHUE YMEHHUHN M3MEpATh (PU3NUYECKHE BEIUMYMHBI,
IIPOBOJIUTH J1a0OPaTOPHBIM SKCIEPUMEHT IO 3aJaHHON cxeme. B 8 kimacce mpoposmkaercs HCIOJIb30BaHUE
3HAaHUHA O MOJIEKyJaX NpU H3YyYEHUH TEIUIOBBIX siBIeHUU. CBeAEHMs MO 3JEKTPOHHOM TEOpUU BBOJSTCS B
pazneine «QIEKTpUYECKUE SIBICHU». [lanee n3y4aroTcs 3J1IeKTPOMarHUTHBIE U CBETOBBIE SBJICHUS.

Mepuonx o0yuenus: 2023 — 2024 y4eOHbII TOA

MecTto npeamera B y4eOHOM ILIaHe.

B yueGHOM mutane ruMHa3uu Ha u3ydeHue Kypca «Pusumka» B 8 kiacce oTBoauTcs 68 4acoB B roja u3

pacuéra 2 y4eOHbIX yaca B HEJEIIO.

Yue6HO — MeTOAMYECKOE O0ecneyeHne peaan3anuu nporpammbl «@u3uka» B 8, a, 0, I, KJIaccax.

Br16op yueOHUKOB OCyIIecTBIEH U3 (eepaibHOTO MEepPedHs] YIYCOHHKOB, B COOTBETCTBUM C MPUKA30OM

MunucrepcTBa npocsenienus Poccuiickoit @enepanuu ot 21 centsopst 2022 roga Ne 858 «O denepanbHom

nepeyHe y4yeOHMKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO MPHU pealn3aldi UMEIOLUIUX TOoCyAapCTBEHHYIO

aKKpeIUTaIMI0 00pa3oBaTeIbHBIX MPOTrPaMM HAaYaJbHOrO OOIIEr0, OCHOBHOTO OOILEro, CpeAHEro OoOIIero

o0pa30BaHMs OpraHU3alUsIMHU, OCYILECTBISIOIUMHI 00pa30BaTEIbHYIO JEATEIbHOCTD"

Kiacc]YueOHas nporpaMMa | Y4eOHUKH Meroanueckue MaTepuabl Marepuansl 1ist
KOHTPOJISI
8 a, | ®uzuka. 7—9 ®duszuka: 8 ®uzuka. 8 ki1. Meronuueckoe | KontponbHbie u
0, T | KJaccel: pabouas KJIacc: nocobue / H. B. ®unonoBud. —| caMoCTOSATEIHHBIE
nporpaMma K JIMHUM | 6a30BbIif 2-e u3n., crepeoturt. — M.: paboThl 1o pusuku. 8
YMK YPOBEHB! Hpoda, 2023. — 189, [3] c. KJIacC: K y4eOHUKY
U. M. IlepbitikuHa, | y4eOHHK A.B. Ilepbiikuna
E. M. I'ytauk, A. . | . M. Ilepbimk «Dusnka § Kiacey.
WBanoBa / uH, A.W. dI'oC 000 (x
E. M. I'ytauk, M. A. | IBaHOB — 3-¢ HOBOMY y4cOHUKY) /
ITetposga, U31.,1Ipopaod. - 2023. — 112c. (Cepus
O. A. YepaukoBa. — | Mocksa: «YuebHo-




MockBa:

IIpocsemienue,
2023. — 77, [2] c.

[Ipoceemienue,
2023. — 239,
[1] c.

METOIUYECKUI
KOMILIEKT)

Yuebno-memoouueckoe obecneuenue obpazosamenbHo2o npoyecca

Kia | Meron | Yue0 Metonuueckre MaTepuaibl Metonuueckuii MaTepuain
CC | MYECKU | HHUKH
" JUTSL yUUTEIIS JUTSL y4aIuxcs

MatepH (Ha3Ba
AT yye
YUUTEI aBTOp

g )
8a, | Pusuk | Ousn 1.http://school-collection.edu.ru
6,r, |a7—9 ka8 .
wracen | xmace: | L+ DenepanbHbIi HHCTHTYT | - eMHas KOJIICKITHSI UPPOBBIX

: Gasop | HCMArOTMYECKHX M3MCPCHHIA 00pa30BaTeIIbHBIX PECYPCOB
paGoua | i http://www.fipi.ru/view 2. defepanbHblii  mOpTan  Poccuiickoro
s ypoBe | 2. denepanbHbIi HEeHTp | oOpa3oBanwus hitp://www.edu.ru/
f/{i}gia HL.e6H ng)OpMauHOHHO- 3. udpoBoit  oOpa3oBaTenbHBIA pecypc

i ODPAsOBATCIbHBIX — PCCYPCOB- | /g yiicon: https://www.yaklass.ru/
JMHUN | UK Kpynueimmii karanor LIOP B
YMK NU. M. | paznuunbix ¢popmarax 4. Poccuiickasi 3JIEKTpOHHAs  IIIKOJIA:
.M. |Ilepst | http://fcior.edu.ru https://resh.edu.ru/
Ilepsl | HIKHH, 3. denepanbHbIi mopran | 9. On-naitn = mkoma  «Dokchopa»:
el ’ https://foxford.ru/
E M. VBan Poccutickoro o0pa3oBaHUs ps. :
T'yTHHK | OB — hitp://www.edu.ru/ 6. Ownnaite-miargopma «Mowu

LA UL | 3-e 4. Poccuiicknii oGpasoBaTenbHblil | AocTwKeHus» https://myskills.ru/

UBano | m3n.n | mopran. Komrekuus [IOP 7. Ounaiin-mwiarpopma «OmuMIuIym»:
BEal/\/I - POPad | et /Avww.edu.ru/ https://olimpium.ru/

YT.HHi(’ MOCK 5.  Bcepoccuiickuii  KOHKypC 8. Onmnaiin-mardopma «QTKpLITa}I
M. A. Ba: MeAarorn4eckoro MacTepcTna Mo | IKOIay: https://2035school.ru/login
Ilerpos | [Ipocs | HPUMCHCHIIO S0P B 1 9. Mos mkona B online: https://cifra.school/
a emmen | 00pa3zoBareIbHOM mporiecce.

’ N 10. 11 STKnace«:
0.A.Y | ue, Marepuais YYaCTHHKOB - LlopTat WIRJacc«
epHuko | 2023. | KOHKYpCa MOTYT ObITh IMOJIEC3HbI https://www.yaklass.ru/

Ba. — | — yantemo  http://www.konkurs- | 11, nektponno-6ubmmoTeunas cucTema
Mocks | 239, eor.ru/materials «BUBJIMOLIKOJIA»  U]] «Jlupext-
a: [1]e. 6. MEJICOBET.ORG. | Menuay:
Hpocse ). Menmareka, Brmouaromas LOP | hitps://biblioschool.ru/
IneHue, M METOJMYECKHe pPa3pabOTKH . .
2023. http://pedsovet.org/m 12. Beepoccuiickuii 00pa3oBaTeIbHBIN
77, ' ' MPOEKT «YPOK MUDPBI»:
[2] c. POKOB, KOJIIEKITHS OO0P | https://ypoxumdpsL.pd/

http://eorhelp.ru

Pasznen | Conep:kanue yueOHOro Kypca.
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Pa3nes 6. TerioBbIe ABJICHUSA

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpPUM CTPOEHMs BellecTBa. Macca u
pasMepbl aTOMOB M MOJeKyJd. OnbITel, MOATBEPKAAIONIME  OCHOBHBIE  IMOJIOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Monenn TBEPAOTO, XHUIKOTO M Tra3000pa3HOro cocTtosiHUil BemlecTBa. Kpucramnumueckue u
amop@dHbie Terna. OObICHEHNE CBOWCTB ra30B, KUJKOCTECH W TBEPIBIX TE€JI HAa OCHOBE MOJIOKECHHUU
MOJIEKYJISIPHO-KMHETHYECKOW Teopun. C(CmadyuMBaHME M KanWUISIpHbIE sABJICHUSA. TensioBoe
paclIMpeHue U CKaTHe.

Temnieparypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHUs YacTULl. BHyTpeHHss
sHeprus. CrmocoObl I3MEHEHUsI BHYTPEHHEH HEepruu: TeIulonepeiada u CoOBeplieHue padoTsl. Bubl
TEIUIoNEepeaaun: TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KommdecTBo TermmoTel. YaenbHash TEIIOEMKOCTh BeIIecTBA. TeriooOMEH M TEIJIOBOE PaBHOBECHE.
VYpaBHeHnue TersioBoro Oamanca. IlnaBieHue u oTBepAeBaHUE KPUCTAUIMYECKUX BEIISCTB. Y JAebHas
Teryiota 1uiaBiieHus. [lapooOpazoBanue u konaeHcauuss Mcnapenue (MC). Kunenue. VYnenbHas
TeruIoTa rapooopazoBaHus. 3aBUCUMOCTh TEMIIEPAaTypbl KUIEHHUS OT aTMOC(EpPHOIro JaBIICHUSI.
BnaxxnocTts BO3ayxa.

DHeprus TOIJIMBA. Y IeJbHas TENJI0Ta CTOPaHUs.

[Tpunuuner padotel TenoBbix apurarencit KI1J[ teruioBoro nsuraresns. TensoBble nBUTaTeId U
3amuTa okpy>karomieit cpeast (MC).

3aKOH COXpaHEHUS M NPEBpAlEHUsI YIHEPIUU B TEIUIOBBIX Ipolueccax (MC).
demoHcmpayuu

1. Habmronenue 6poyHOBCKOro ABmkeHus. 2. Habmonenue nuddysuu.

3. HaGnronenue siBI€HUN CMayMBaHUS M KaMWJUIIPHBIX SBJICHUH.

4. HaOmroaeHue TEIIOBOTO PACHIUPEHHUS TEll.

5. 3MeHeHue 1aBieHus ra3a IIpu N3MEHEHNU 00bEMa U HarpeBaHUU WM OXJIAXKICHUH.

6. [IpaBuia nusmMepenus temmneparypsl. /. Buasl Tennonepenayn.

8. OxnaxxJaeHue pu COBEPIICHUU PabOTHI.

9. HarpeBaHue mpu coBepiiieHuH padoThl BHeTHUME cuiiaMi. 10. CpaBHEeHHE TEIIIOEMKOCTEHN
pa3IUYHbIX BEIIECTB.

11. HaGnroneHne KUneHus.

12. HaGmro/ieHre MOCTOSIHCTBA TeMIIEpaTyphl MPH TIJIABJICHHUH.

13. Mojenu TemIoBhIX ABUTATENEH.
JlabopamopHbie pabombl u onbimel

1. OnbITEl MO OOHAPY>KEHUIO ICUCTBUS CUJI MOJICKYJISIPHOTO MPUTSI>)KESHUS.

2. OnBITHI TIO BRIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOW COJIM MJIM caxapa.

3. OnBITH O HAOIIOJCHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, KUI- KOCTEH U TBEPBIX TEI.

4. OnpeneneHue JaBJIeHMs BO3AyXa B OallJIOHE MINPULIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTbH JABJIEHUS BO3/1yXa OT €ro oObEMa M HarpeBaHUs WU
OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOWKA KUIKOCTA B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.

7. HaOmroneHue W3MEHEHUsI BHYTPEHHEW HHEpruu Teja B pe3yJibTaTe Teruionepeaayd U padoThl
BHEIIHUX CHII.

8. UccnenoBanue sIBJICHUS TEIUIOOOMEHA TPH CMEIIIMBAHUU XOJIOJHOU M TOPSTICH BOJIBI.

9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, ITOJIYYEHHOI'O BOJOM IpU TEIJIOOOMEHE C HarpeThiM
METaUTMYECKUM LIUIUH]IPOM.

10. Onpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca NCapeHus.

12. Omnpenenenne OTHOCUTENBHOM BIAXKHOCTU BO3/1yXa.

13. OnpeneneHne yaeIbHOW TEIUIOTHI IUIABIICHUS JIHIA.

Pa3nes 7. DinexkTpuyecKkue U MarHUTHbIC SIBJCHUS

Onektpuzaumsa Tel. J[Ba poaa aJIeKTpUUECKHUX 3apsfioB. B3zamMoaencTBHE 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIbI B3aUMOJCUCTBUS 3apsSKEHHBIX TEJl OT BEJIIMYUHBI 3apsiIOB U PACCTOSTHUS
MEXTy TEJIaMH ).



Onektpuueckoe Tone. HanpsKEHHOCTH AJIEKTPUYECKOro Tojs. [IpuHomn cynepno3uiuu
AJIEKTPUYECKUX NOJIeH (Ha KAU€CTBEHHOM YPOBHE).
Hocutenu »nekTpUyecKuX 3apsiioB. DJIEMEHTApPHBIM AJIeKTpudecKud 3apsia. CTpoeHue aroma.
[TpoBOAHUKH M TUAJIEKTPUKHU. 3aKOH COXPAHEHUSI DJIICKTPUUECKOrO 3apsija.
DNEeKTPUUECKUN TOK. YCJIOBUSI CYLIECTBOBAHUS DJIEKTPUYECKOTr0 TOKa. MICTOYHMKU MOCTOSIHHOTO
ToKa. JlefCcTBUS AJIEKTPUUYECKOro TOKa (TEMIOBOE, XUMHUYECKOE, MAarHUTHOE). DICKTPUUYECKUN TOK
B )KUJKOCTSX U ra3ax.
Onextpuueckass uenb. Cusa Toka. DnekTpuueckoe HamnpsbkeHue. CONpOoTHUBIEHHUE ITPOBOJIHUKA.
VienbHOEe cONpOTHBIEHUE BemlecTBa. 3akoH Oma s yuyacTka uenu. llocnenoBarenbHoe u
napasuieJIbHOE COeJUHEHUE TTPOBOJHUKOB.
Pabota 1 MOIIHOCTH 3JEKTpHUUYECKOTO ToKa. 3akoH J[koyms— JleHna. DJIeKTpudecKue Ieru |
MOTPEOUTEHN IICKTPUUECCKOM YHEPTHH B ObITy. KOpoTKOe 3aMbIKaHHE.
[Toctostnuble MaruuThl. B3anmoelcTBre OCTOAHHBIX MAarHUTOB. MaruuTHoe noJsie. MarauTHoe 1mose
3emiiu U €ro 3HaYeHue IS KU3HU Ha 3emie. OnbIT Dpcresa. MarHuTHoe nosie 3JIEKTPUYEeCKOro ToKa.
[IpumeHeHue >IEKTPOMAarHUTOB B TeXHUKE. [[eficTBHe Mar- HUTHOTO MOJISI HAa MPOBOJHHUK C TOKOM.
DNEeKTpOABUTATENIb TMOCTOSIHHOTO ToOKa. Vcmosb30BaHUE dIIEKTPOABUTATEICH B TEXHUYECKUX
YCTPOMCTBaX U Ha TPAHCIIOPTE.
OmnbiTel @apanes. SABiaenue snekTpoMarHuTHOW MHAYKUMU. [IpaBuio Jlenmna. Dnekrporeneparop.
CrocoObl MOJy4YEHHUs] DJJCKTPUUECKOM HHEpPruu. OIJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX
UCTOYHUKAX YHEPTUU.
demoHcmpayuu
1. Dnextpuzamus Tel.
2. JIBa poja dJIEKTPUYCCKUX 3apsJIOB M B3aUMOJICHCTBUC 3aPSKCHHBIX TEII.
3. YcTpoiicTBO U AeiicTBUE dlIeKTpockona. 4. DIeKTpocTaTudecKasi MHIYKIIUS.
5. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsaO0B.
6. IIpOBOAHUKYU U TUIICKTPHUKH.
7. MonxenupoBaHHUE CHJIOBBIX JIMHUH AJICKTPHICCKOro Nouisl. 8. ICTOYHHUKYM IMMOCTOSTHHOTO TOKA.
9. JlecTBUS 3JIEKTPUYECKOTO TOKA.
10. DneKTpUYeCcKril TOK B )KUJIKOCTH.
11. T"a30BBbIit pa3psna.
12. amepeHre CHUIThl TOKA aMIIEPMETPOM.
13. N3MepeHue 3IeKTPUYECKOTro HampsHKeHUs: BOIbTMETpoM. 14. PeocTaT 1 marasuH cOnmpOTUBICHUM.
15. BzanMoielicTBME MOCTOSSHHBIX MarHUTOB.
16. MoaenupoBaHue HEBO3MOKHOCTH pa3/IeJICHHS MTOJIIOCOB MarHUTa .
17. MoaenupoBaHHe MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18. OmwIT Dpcrena.
19. MarauTHOE noJjie ToKa. DJIeKTPOMarHur.
20. [leiicTBHE MarHUTHOTO IOJIS HA TTPOBOJHUK C TOKOM.
21. DyeKTpOoABUTATEIH ITOCTOSIHHOTO TOKA.
22. UccnenoBaHue BJICHUS JIEKTPOMArHUTHOW MHIYKIIUU.
23. OmbwiTer Dapanes.
24. 3aBUCUMOCTb HAIIPaBIICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUM €TI0 BOBHUKHOBEHHSI.
25. DneKkTporeHepaTop NOCTOSSHHOTO TOKA.
Jla6bopamopHbie pabombl u oneimel
1. OnbITHI 1O HAOIIOJICHHUIO DJIEKTPU3ALNU TeJ UHAYKIIUEH U TIPU COMMPUKOCHOBEHUH.
2. HUccnenoBaHue ASHCTBUS JICKTPHUYICSCKOTO MOJISI HA MPOBOJIHUKH U JTUDJICKTPHUKH.
3. Cboopka u mpoBepka paboThl AIEKTPUIECKOMN IEMH MOCTOSIHHOT'O TOKA.
4. 3MmepeHue U peryJIupoBaHue CHITBI TOKA.
5. N3mepeHue u peryanpoBaHue HATIPSIKEHHUSI.
6. MccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, HJIYIIETO YE€pPe3 PE3UCTOP, OT COMPOTHUBIICHHUS
pe3ucTopa 1 HaIpsHKEHUsSI Ha PE3UCTOPE.
7. OneITbl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BJEKTPUYECKOTO CO- IMPOTHUBJICHUS
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAIN TTONEPEYHOr0 CEYEHUS U MaTepuala.
8. IlpoBepka mpaBujia CJIOXKEHHUS HAIPSDKEHUNW IIPU TOCJIEeA0BAaTEIbHOM COE€IUHEHUU
JIBYX PE€3UCTOPOB.



9. IIpoBepka nmpaBuiia Ajs CUIBI TOKA MPU MapayIeIbHOM COSIMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI IEKTPUISCKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

11. OmnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIISIEMOM Ha PE3UCTOPE.

12. HWccnenoBaHwe 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JiaM- MOYKY, OT
HaNpsHKEHUs Ha HEM.

13. Onpenenenue KI1/] nHarpeBarensi.

14. UccnegoBanrie MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MarHUTOB.

15. M3yyeHue MarHUTHOTO TIOJISI MOCTOSHHBIX MAarHUTOB TPU HUX OOBEIAUHCHUU H
pa3aeneHuu.

16. MccnenoBanue IeHCTBUS AJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .

17. OunbIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIbI B3aUMOJCHCTBHUS KaTYIIKH C
TOKOM U MarHuTa OT CHJIbI TOKA W HAIlpaBJI€ HUSI TOKa B KAaTYyIIIKE.

18. M3ydenue AEWCTBUS MAarHUTHOTO MOJISI Ha MPOBOAHUK ¢ TOKOM. 19. KoHcTpympoBanue
Y U3y4eHHe padOThl AIEKTPOIBUTATES.

20. Usmepenne KI1/] anexTpoaBUratebHONH yCTaHOBKH.

21. OnbITEI IO UCCIISIOBAHUIO SIBIICHHUS DJICKTPOMArHUTHOW WHIYKIIUU: WUCCIICIOBaHUC
W3MEHEHHWI 3Ha4Y€HUsI U HallPABJICHUS UHAYKIMOHHOTO TOKA.

Pasnen |l Iliianupyemblie pe3yJibTaTbl OCBOCHUSI Y4eOHOT0 Kypca

CornachHo 1. 3.3. nunctpyktuBHO-Metoanueckoro nuceMa AY IO XMAO-IOrpel «MHCTUTYT
pa3BUTHA 0o0pa3oBaHU» 00 OpraHu3aluu o0pa3oBaTesIbHOM JIeSITEIIbHOCTH B
0011e00pa3oBaTeIbHBIX OPraHu3aluIX XaHThl-MaHCcHIICKOro aBTOHOMHOTO Okpyra —FOrpser B 2022-
2023 yueOHOM TOAY ACSITEILHOCTh YUHUTEIS (PU3MKH B 8 Kacce MOJKHA ObITh OPHEHTHPOBAaHA Ha
JOCTHIKEHHE TUIAHUPYEMBIX PE3y/IbTaTOB Ha YPOBHE OLEHKU (pediiekcun) B paMKax MpeIMETHOTO
coJiepKaHus

JInuHoCTHBIE pe3yJIbTaThl 00y4eHHs (pu3MKe B OCHOBHOM LIKOJIE.

1. Poccuiickast rpaxaaHckasi HAEHTHUYHOCTb. OCO3HAHME ATHUYECKOM MPUHAJIEKHOCTH, 3HAHUE
VCTOPHH, SI3bIKA, KYJBTYpbl CBOETO HAPOJa, CBOETO Kpas, OCHOB KYyJbTYpHOI'O HacjeAus HapoaOB
Poccun u yenoBedecTBa; MHTEPUOPU3ALINS TYMAHUCTUYECKUX, IEMOKPATUYECKUX U TPAIULIUOHHBIX
[IEHHOCTe MHOTOHAIIMOHAJIBHOTO poccHuiickoro oobmectBa. Oco3HaHHOE, YBKUTEJIBHOE U
00poXkenaTenbHOe OTHOIIEHHE K MCTOPUHU, KYNbTYpPE, PEIUTHH, TPAAULUSIM, A3bIKaM, LIEHHOCTSIM
HapozoB Poccun u Hapo0B Mupa.

2. 'OTOBHOCTBH U CITIOCOOHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMM K OOYYEHHIO M MO3HAHMIO; TOTOBHOCTh M CIIOCOOHOCTh K OCO3HaHHOMY BBIOODY U
MOCTPOCHUIO JalbHENIe MHIUBUAYAIbHOW TpPaeKTOpUM 00pa3oBaHUS Ha 0a3e OPUEHTHPOBKU B
mupe npodeccuil U nMpoheCCUOHANBHBIX MPEANOYTEHHH, ¢ YUeTOM YCTOHYMBBIX MO3HABATEIbHBIX
UHTEPECOB.

3. Pa3BuTOe MOpajbHOE CO3HAHHE M KOMIETEHTHOCTh B PELICHHMM MOpPAJIbHBIX MPOOJieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, JOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MTOBE/ICHNUS,
OCO3HAaHHOTO M OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHBIM MocTynkaMm. CopMHPOBaHHOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K YUEHHUIO; YBXKUTEIHHOIO OTHOIIECHUS K TPYyAy, HAJIWYUE OIMbITa
ydacTusi B COLMAJIbHO 3HauuMOM TpyzAe. OcCOo3HaHHME 3HA4YEHMsS] CEMbHU B JKM3HU YEJIOBEKa H
oOmiecTBa, NPUHATHE IIEHHOCTH CEMENWHOM »U3HHU, YBaXHUTEJIbHOE W 3a00TJIMBOE OTHOIIEHHE K
YJIeHaM CBOEU CEMBH.

4. CdopMuUpOBaHHOCTh LIEJIOCTHOTO MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOM MPAKTUKU, YYUTHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT0O0Opa3ue COBPEMEHHOTI'O MUPA.

5. Oco3HaHHOE, YBaXUTEIbHOE M J0OpOXenaTeIbHOe OTHOIIEHHE K JPYroMy 4YeloBEKY, ero
MHEHHUIO, MHPOBO33PEHHUIO, KYJIbTYpE, S3bIKYy, Bepe, TIPaKIAaHCKOW MO3UIHMU. ['OTOBHOCTH H
CHOCOOHOCTh BECTHU JUAJIOT C IPYTMMHU JIIOJbMH U JOCTUTaTh B HEM B3aUMOIIOHUMAHHUSL.

6. OCBOCHHOCTh COIMAJIBHBIX HOPM, TMPABWJI MOBEICHUS, pOjieii U GOpM COLMATILHON KU3HHU B
rpymmax u coodIiecTBax.
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7. ChopMHUpPOBAHHOCTH IIEHHOCTH 3JI0POBOTO U O€30mMacHOr0 o0pasza >KM3HW; WHTEPUOPU3AIUS
NpaBUil HMHIMBUAYAJIBHOTO M KOJUIGKTUBHOTO O€30MacHOTO0 TIOBEACHHS B YPE3BBIYAMHBIX
CUTYallUsX, YIPOXKAIOIIUX JKU3HU M 3/10pPOBBIO JIIOJIEH, NMpaBUJ IOBEJEHUS Ha TPAHCIOPTE M Ha
Jloporax.

8. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHUS Uepe3 OCBOCHHME XYA0KECTBEHHOI'O HAcJeaus Hapo/0B
Poccnn n Mupa, TBOpUECKON AEATEIbHOCTH 3CTETUYECKOIO XapaKrepa.

9. ChopMUPOBaHHOCTh OCHOB 3KOJOI'MYECKON KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBILIUIEHUS, HAJIUYHUE OIBITa 3KOJOTMYECKHM OpPUEHTHPOBAHHOU
pedIeKCUBHO-OLIEHOYHOM 1 MTPAKTUUYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYalUsIX.

MertanpeameTHble pe3yJbTaThbl 00y4eHusi (pu3nKe B OCHOBHOM 1IKOJIe.

Meranpenmernele  pe3ynbTaTbl  OOyueHHMs (U3MKE B OCHOBHOM  ILIKOJIE  BKIIHOYAIOT
MEXITPEIMETHbIEC TOHATHUS M YHUBEpCAJIbHbIE yueOHbIe AeWCTBUS (PEryIsITHBHBIC, T0O3HABATEIIbHBIE,
KOMMYHHKaTHBHBIE).

MexmpenMeTHble TOHATHS. Y CIoBHEM (HOPMUPOBAHHS MEKIPEIMETHBIX MOHATUH, TaKHX, KaK
cucreMa, (hakT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaIN3, CUHTE3 SIBJISIETCS OBJaJeHUE OOyUYaroIIUMUCS
OCHOBAMH YHTATEIILCKOM KOMIETSHIINH, IPHOOPETEHNE HABBIKOB paboTHI ¢ MHPOpMaIue, yuactue
B NPOEKTHOW JeATeNbHOCTH. B OCHOBHOI mikojie mponoikaercss pabora 1mo (GopMUpOBaHHIO U
Pa3BUTHUIO OCHOB YMTATEIbCKOM KoMIleTeHIIMK. O0ydaromuecs OBJIAJCIOT YTEHUEM KaK CPEICTBOM
OCYILECTBJICHHUS] CBOMX JaJbHEHIIMX IJIAHOB: MPOJOJDKEHUs OOpa3oBaHMs W caMOOOpa30BaHUS,
OCO3HAHHOT'O IUIAHUPOBAHUS CBOEIO aKTYyaJIbHOT'O M NEPCIEKTUBHOIO Kpyra YT€HUsI, B TOM YHCIIe
JIOCYTOBOI'0, IOATOTOBKM K TPYJOBOM M COLMANBbHON JEATEIbHOCTH. Y BBITYCKHUKOB OyzaeT
chopMrpoBaHa MOTPEOHOCTh B CUCTEMATUUECKOM YTEHUU KaK CPEACTBE MO3HAHUSA MUpa U ceOs B
3TOM MHpE, FapMOHH3ALMU OTHOILEHWH ueloBeKa W OOLIecTBa, CO3/J1aHUU 00pa3a «IOoTPeOHOro
OyIyIIeroy.

[Tpu u3ydyenun ¢usnku, oOyyaromuecss yCOBEPIICHCTBYIOT MPUOOPETEHHbIE HaBBIKU pabOTHI €
uHpopmanme M momoiHAT uxXx. OHM cMoryT paboTaTb € TEKCTaMM, NpPeoOpa3oBbIBATh H
UHTEPIPETHUPOBATH COAECPIKALIYIOCS B HUX MH(DOPMAIUIO, B TOM YHCIIE:

*CHCTEMAaTU3UpOBaTh, COIOCTaBIATh, AHAJIU3UPOBATh, 0000IIaTh U  HHTEPIPETHPOBATDH
UH(OPMALINIO, COAEPIKAILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

*BBIJICJISITh TJIABHYIO M H30BITOYHYIO HH(OpPMALMIO, BBINOJHITH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAKTOB, MBICIEH; MPeACTaBIATh HHPOPMALIMIO B CHKAaTOW CIIOBECHOH (opme (B BHIE
IUTaHA WM TE€3MCOB) M B HAIJISIHO-CUMBOJIMYECKON (opMe (B BUAE TaOIUL, TpadhUUECKUX CXEM U
JarpaMm, KapT MOHATHHA — KOHLENTYaJIbHBIX TUarpaMM, OOPHBIX KOHCIIEKTOB);

*3aM0JIHATH U JIONOJHATH TaOIMIIbI, CXEMBI, JHarpaMMBbl, TEKCTHI.

B xone usydenus ¢usuku, oOyuarommecss NMpUOOPETYT ONBIT NMPOEKTHOW AEATENbHOCTH Kak
oco0oit  popmbl  yueOHON pabOThI, CHOCOOCTBYIONIEH BOCIHTAHUIO CAMOCTOSITEIHLHOCTH,
MHUIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIIEHUIO MOTHUBAMK M 3IPPEKTUBHOCTH Yy4eOHOU
JESTENIbHOCTH; B XOJIe peau3allid HMCXOJHOTO 3aMbIciia Ha MPaKTUYECKOM YPOBHE OBJIAJCIOT
yYMEHHUEM BBIOMpATh aJIeKBaTHBIE CTOSIIEH 3a7aue CpeiCTBA, IPUHUMATh PEIICHHUs, B TOM YHCJIE U B
CUTyalusix HeompeseneHHocTH. OHM MOyyaT BO3MOYKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3zpaboTke
HECKOJIbKMX BapHAHTOB PELICHUH, K MIOMCKY HECTaHIapPTHBIX PELICHUH, TOUCKY U OCYIECTBICHHIO
HauboJee MPUEMIIEMOTO PEIICHHUS.

Perynsarusubie YV /1

1. YMmeHue caMOCTOATENBHO OMpENeisaTh e OO0y4eHMsI, CTaBUTh U (OPMYIUPOBATH HOBBIE
3aJaud B yuebe M IO3HABAaTEIbHOM NESATEIBbHOCTH, Pa3BUBATh MOTHBBI M HMHTEPECHI CBOEH
IO3HABATEIbHON NEITEILHOCTH.

OO0yyaromuiicss CMOKeT:

*aHAJIM3UPOBATh CYIIECTBYIOIIME U IUIAHUPOBATh Oy Iyline 00pa3oBaTeIbHbIE PE3YIbTaThl;

*UJIeHTU(UIIIPOBATH COOCTBEHHBIE TPOOJIEMBI M OMPEAETATH [TIaBHYIO MTPOOIIeMYy;

*BBIIBUIaTh BEPCUU pelIeHHs NpoOaeMbl, (OpMYIMPOBATH TUIOTE3bl, IMPEIABOCXUIIATH
KOHEYHBIN pe3ysbTarT;

*CTaBUTh 1I€JIb JEATEIIBHOCTH Ha OCHOBE OIPEJEIIEHHOW NpoOJeMbl M  CYIIECTBYIOLIMX
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BO3MO>KHOCTEH;

*(opMynpoBaTh yueOHBIE 33/1a4H KaK [Iaru JOCTHKEHUS IOCTaBICHHOM 1ENN IeATEIbHOCTH;

*000CHOBBIBAaTh 1IEJIEBbIC OPUEHTHUPBI U IMPHUOPUTETHI CCbUIKAMHM Ha LIEHHOCTH, YKa3blBas M
000CHOBBIBaS JIOTHYECKYIO TIOCIIEIOBATEIBHOCTD II1aroB.

2. YMeHHE CaMOCTOSITENIbHO IUIAHMPOBATh IYyTH JOCTHXKEHUs LieJed, B TOM 4HCIe
IbTEpPHATHUBHBIC, OCO3HAHHO BHIOMpaTh Hanbojee 3(P(PEKTUBHBIC CIIOCOOBI peHIeHUs] y4eOHBIX U
IIO3HABATENBHBIX 3a/1a4. OOyyarouuics CMOXKET:

*OIpeIeTATh HEOOXOJUMBIE JICHCTBHE(sT) B COOTBETCTBUU C YU€OHOW M MO3HABATEIHHOU 3a/1a4eii
U COCTaBJIATh aJITOPUTM UX BBIIOJIHEHUS;

*000CHOBBIBATh U OCYIIECTBIATH BBIOOp Hanbosee 3PPeKTHBHBIX CIIOCOOOB PElIeHUsT y4eOHBIX
Y M03HABaTEIbHBIX 33/1a4;

*ONPEeNATh/HAXOIUTh, B TOM YHCJIE U3 MPEJIOKEHHBIX BaAPUAHTOB, YCIOBUS JUIS BBIOJIHEHUS
y4eOHOM W TTO3HABATEIILHON 3a/1auu;

*BBICTPAUBATh )KM3HECHHBIC IIAHBI HA KPATKOCPOUYHOE Oy/yIiee (3asiBIIATh LIEJIEBbIe OPUEHTHPHI,
CTaBUTh aJIeKBaTHBIC MM 3a/1a4M W IpejjaraTh JEHCTBUS, yKa3blBas U 0OOCHOBBIBAs JIOTHUYECKYIO
MIOCJIEIOBATEIBHOCTD IIaroB);

*BBIOMpATh U3 MPEIJIOKEHHBIX BAPHMAHTOB M CAMOCTOATENBHO HCKaTh CPEACTBA/pecypchl s
pelIeHus 3a1a4n/ IOCTHKEHUS 1IETIH;

*COCTAaBJIATH IIJIaH PELICHUs IPOOJIEMbI (BBINOIHEHUS IPOEKTA, IPOBEJCHUS UCCIIEI0OBaHNS);

*OMpPEeIATh NOTCHIMATBHBIE 3aTPYJHEHHUS TP PEIICHIH YIeOHOH U TIO3HABATEIFHON 33aJa9u U
HaXOJIUTh CPEJICTBA JUISl UX YCTPAHEHUS;

*ONUCHIBATh CBOW OMBIT, OGOPMIISS €ro UId Nepefadd APYTUM JIOASM B BHJIE TEXHOJIOTHU
pelLIeHHs] IPAKTUYECKHX 33124 OIPEACICHHOTO KJlacca,

*IUTAHUPOBATH 1 KOPPEKTUPOBATHCBOIO MHANBUAYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTb CBOM JECWCTBUS C IUIAHUPYEMBIMHM pe3yJbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEW JIEATENBHOCTH B TMPOIECCE JOCTIKEHHS pPe3ylbTaTa, OIPENeNiTh CIIOCOOBI
JeMcTBUI B paMKax NpeASIOKEHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTHPOBATh CBOU JICHCTBHS B
COOTBETCTBUM C U3MEHSIOLIEHCS CUTYyalUen.

OO0yyaromuiics CMOXKeT:

*OMpPEEISATh COBMECTHO C TIEJarOrOM M CBEPCTHUKAMH KPUTEPHH TUIAHUPYEMBIX PE3YyJIbTaTOB U
KPUTEPHHU OLIEHKU CBOEH yueOHOM eATeIbHOCTH;

*CHCTEMAaTU3UPOBaTh (B TOM YHCIIE BBIOMpATh MPHOPUTETHBIE) KPUTEPUU TUIAHHPYEMBIX
pe3ybTaTOB U OLIEHKU CBOEH /1A TeNbHOCTH;

*0TOMpaTh WHCTPYMEHTHI ISl OLIEHUBAHHS CBOCH NESATEIBHOCTH, OCYIIECTBIATH CAMOKOHTPOIb
CBOEH JIeATEIbHOCTU B paMKax MPeJI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

*OIIEHUBATh CBOIO JEATENBHOCTb, APTyMEHTHPYS TPHYUHBI JOCTIDKEHUS WM OTCYTCTBUS
IUTAHUPYEMOTO pe3yJIbTaTa;

*HAXOJUTh JIOCTATOYHBIC CPEICTBA IS BBHIMOJHEHUS y4eOHBIX JCUCTBUI B W3MEHSIOIICHCS
CUTYallUX W/WIIM MIPU OTCYTCTBUHU IUIAHUPYEMOTO pe3ybTarta;

*paboTast o CBOEMY IUTaHYy, BHOCHTh KOPPEKTHBHI B TEKYIIYIO JESITEIHHOCTh HA OCHOBE aHAIH3a
U3MEHEHUH CUTYalluu /s TOJIyYeHHsl 3allJIaHMPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ybTara;

*YCTaHaBIMBATh  CBS3b  MEXAY  TOIYYCHHBIMH  XapaKTEePUCTHKAMH  TMPOJAYKTa U
XapaKTEepUCTHUKAaMM TIpolecca JEsITeIbHOCTH M 10 3aBEpLICHUM JeSTEIbHOCTH IpeJylaraTb
M3MEHEHHE XapaKTePUCTUK MPoIiecca TSl MOTydeHHsl YIYYIIEHHBIX XapaKTEPUCTHK MPOTYKTa;

*CBEpATh CBOM JCWCTBUS C LEIbI0O M, TpPU HEOOXOJUMOCTH, WCHPABIATH OIMIMOKU
CaMOCTOSITEITHHO.

2. YMeHUEe OLCHMBATh NPAaBWIBHOCTb  BBIMOJHEHUS Y4eOHOH 3ajaud, COOCTBEHHbBIE
BO3MOYKHOCTH €€ PeIICHUSI.

OO0yyaromuiicss CMOKeT:

*OIPEJEIATh KPUTEPUH NPABUIIBHOCTH (KOPPEKTHOCTH) BBIITOJIHEHMSI yUeOHOM 3a1auu;

*aHAIM3UPOBATh W OOOCHOBBIBATH NPHUMEHEHHE COOTBETCTBYIOILEIO HWHCTPYMEHTapus IJis
BBINOJIHEHUS yUe€OHOM 3a/1auu;



*CBOOO/IHO MOJIb30BaThCS BRIPAOOTAaHHBIMU KPUTEPUSAMHU OIICHKU M CAMOOIIEHKH, UCXO/IS U3 LIEIH
U UMEIOLINXCS CPEJICTB, pa3inyasi pe3yabTaT U CllocOObl ICHCTBUM;

*OLIEHUBATH MIPOJYKT CBOEH JESATENLHOCTH 10 3aJaHHBIM U/UJIM CAMOCTOSTEIBHO ONpeAeICHHBIM
KPUTEPHSIM B COOTBETCTBUH C LENBIO JCSITEIbHOCTH;

*000CHOBBIBaTh JOCTHKUMOCTh II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

*(UKCHPOBATh U AaHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnajenue OoCHOBaMHU CaMOKOHTPOJISI, CAMOOLIGHKH, MPUHATHS PELICHUH W OCYILECTBIICHHS
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEIbHON JESTEIbHOCTH.

OOy4Jaromuiicss CMOXKET:

*HAOII0JaTh M AHAJTU3UPOBATh COOCTBEHHYIO Y4YEOHYI0 M IO3HABATENIbHYIO ACSITENBbHOCTb U
JeSITeIbHOCTD APYTruX 00y4aromuxcs B Mpolecce B3auMOIIPOBEPKH;

*COOTHOCUTh pealibHble U IUIaHUpPYEeMble pPe3yJbTaThl HHAMBHIYabHON 00pa3oBaTeNbHOM
NeSITeTIbHOCTH U JIeaTh BBIBOJIBI,

*IIPUHUMATh PElIeHHE B yUeOHOM CUTYyalluH U HECTH 32 HETO OTBETCTBEHHOCTb;

*CaMOCTOSITEIIPHO OTPENEISATh NMPHUUMHBI CBOETO yCIleXa WM Heyclexa M HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIeXa;

*pETPOCTIEKTUBHO ONPENECIITh, KaKue JCHCTBHS MO PEIICHUIO Y4eOHOM 3a1aun MM TapameTphl
ATUX JEHCTBHUI MPUBEIH K MMOJTYYCHUIO UMEIOIIErocsl MPOAYKTa yueOHOU AesITeNbHOCTH;

*JIEMOHCTPUPOBATh MPHEMbI PETYISIUHN TMCUXO0(PU3UOTOTHIECKUX/IMOIIMOHATBHBIX COCTOSTHUIN
JUIst TocTrokeHus dddexTa ycrnokoeHus (yCTpaHEHUs SMOIMOHAIBHON HANpPsHKEHHOCTH), ddderTa
BOCCTaHOBJICHHUA (OcnalbjeHus TNpOSBICHUNA yToMiieHUs), d(hdekra akTuBU3alUK (TTOBBIIICHUS
NCUX0(U3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBarensubie YV ][]

3. YMeHue ompenensaTh MOHSATHS, CO3/AaBaTb OO0OOIICHMsS, YCTaHABIMBATH AaHAJIOTHUH,
KJIacCU(UIIUPOBATh, CaMOCTOSATENBHO BHIOMPATh OCHOBAaHHMS M KPUTEPUU JUIS KIIACCH(HKAIINH,
yCTAQHAaBIMBaTh  NPUYMHHO-CIEJICTBEHHbIE  CBA3HM, CTPOMTh  JIOTMYECKOE  paCCyXJEHue,
YMO3aKJIl0ueHue (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTHHN) U JETaTh BEIBOIBI.

OO0yyaromuiics CMOXKeT:

*IoA0MpPaTh CJIOBA, COMOJIYMHEHHBIE KIFOUEBOMY CIIOBY, OIPENENSIONINE €ro TPU3HAKA U
CBOICTBA;

*BBICTPAUBATh JIOTHYECKYIO IETIOYKY, COCTOSIIYIO M3 KIIFOYEBOTO CIIOBA U COMOJYNHEHHBIX EMY
CJIOB;

*BBIICTATH OOIIMK MPHU3HAK ABYX MM HECKOJIBKUX TPEJAMETOB, WM SBICHUN U OOBSCHITH MX
CXO/ICTBO;

*00BEAMHATh TPEIMETHl W SBICHHUS B TPYIIBI MO ONpEACTICHHBIM IpPH3HAKaM, CPaBHHUBATH,
KJaccu(puIupoBaTh U 00001aTh (PaKThl U SBICHUS;

*BBIZICTISITH SIBIICHHUE U3 OOIIETO psija IPYTUX SBICHUIA,

*ONpEeNsATh O00CTOSTENbCTBA, KOTOpBIE MPEAIIECTBOBAIN BO3HHUKHOBEHHUIO CBSI3U MEXKAY
SBIICHUSIMH, M3 JTHUX OOCTOSATENBCTB BBIJIENATH OIPENENSIONINe, CHOCOOHBIE OBITh MPUYNHOU
JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIICICTBUS SIBJICHUI;

*CTPOUTH PACCYXKJIEHHE OT OOIMMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSM W OT YacTHBIX
SBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

*CTPOUTH PACCYKIIEHHE Ha OCHOBE CPaBHEHHS ITPEIMETOB U SIBICHUH, BBIACIISS TIPU ATOM 00IINe
MPU3HAKY;

*HM3JIaraTh NOJYYCHHYIO HH()OPMAIIHIO, MHTEPIPETHPYS €€ B KOHTEKCTE periaeMoi 3a/1a4u;

*CaMOCTOSITEJIbHO YKa3blBaTh Ha HH(OPMAIMIO, HYXIAIOIIYIOCS B IPOBEpKE, MpeanaraTb U
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MHPOPMAIINH;

*BepOaIM30BaTh IMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 MCTOUHHKOM;

*00DBSCHSATH SIBJICHUS, ITPOLIECCHI, CBSI3U M OTHOIICHHUS, BBISBISIEMbIE B XOJI€ [TO3HABATEIbHON U
UCCIICIOBATENIbCKOW  JEATENbHOCTH  (MPUBOIUTH  OOBSICHEHWE C  W3MEHEHHEM  (OpMbI
MIPEACTABIICHUS; OOBACHSTH, IETATU3UPYsI WK 0000111as1; OOBSICHATH C 3aJaHHON TOYKH 3PCHHUS ),
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*BBISBJIATh U Ha3bIBaTh NMPUYUHBI COOBITHSA, SIBJICHHS, B TOM YHCJIE BO3MOXHbIe / Hambomee
BEPOSTHBIC MPUYUHBI, BO3MOXHBIC TMOCICICTBHS 33aJaHHOM NPUYMHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI MIPUUMHHO-CIIEICTBEHHBIN aHaIH3;

*JIeJIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIN3a PAa3HbIX TOUEK 3PEHUs, MOJITBEPKAATh BHIBO
COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSATEIbHO MOMy4YeHHBIMU JaHHBIMHU.

4. YMeHue co3laBaTh, IPUMEHATh U PEOOPa30BBIBATH 3HAKU U CUMBOJIBI, MOAEIH M CXEMBI IS
peleHus yueOHbIX U [TO3HABATENIbHbIX 3a/1a4.

OO0yuaroIMIiCs CMOXKET:

*0003Ha4YaTh CUMBOJIOM M 3HAKOM IMPEAMET U/UJIH SBIICHUE;

*ONPEEIATh JIOTUYECKHE CBA3M MEXAY NpEeaIMEeTaMu W/WIN SBICHUSIMHU, 0003HA4YaTh JaHHBIC
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

*cOo3/71aBaTh a0CTPAKTHBIN WK pealbHbI 00pa3 mpenaMeTa u/uin sSBJICHHUS;

*CTPOUTH MOJIEINIL/CXEMY Ha OCHOBE YCJIOBUH 3aJ]aud U/WJIH CrIoco0a ee pelieHus;

*co3/aBaTh BepOaNbHbIC, BEHICCTBEHHBIE M WH(OPMAIMOHHBIE MOJAEIH C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [HJs ONpeAeNieHUs Ccrocoba pelieHus 3anadd B
COOTBETCTBUU C CUTYaLUEM;

*IpeoOpa3oBbIBATh MOJENU C IIENIbI0 BBIABICHUS OOIIMX 3aKOHOB, OIPEAEISIONINX JaHHYIO
MPEAMETHYIO 00J1acTh;

*TIEPEBOIUTH CIIOKHYIO IO COCTaBY (MHOTOACHEKTHYI0) HMH(POpPMAIUI0 U3 TpadUyecKoro WiH
(dbopManTM30BaHHOTO (CHMBOJIBHOTO) TIPEACTABICHUSI B TEKCTOBOE, M HA0OOPOT; **CTPOUTH CXEMY,
QITOPUTM JICUCTBHUSA, UCIPABISATH WIM BOCCTAHABIMBATH HEU3BECTHBIN paHee alroOpuTM Ha OCHOBE
MMEIOLIETocs 3HaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alIrOPUTM;

*CTPOUTH JJOKA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

*aQHAITM3UPOBATH/PEe(DICKCUPOBATh OMBIT Pa3padOTKH M peallu3allid  Y4eOHOTO TPOEKTa,
UCCIIeIOBaHMs (TEOPETHUECKOTO0, SMIUPHUUYECKOT0) HA OCHOBE MPEIJIOKEHHOW MPOoOIeMHOM
CUTYAaIlNH, TIOCTABJICHHOH [N /WM 3aJJaHHBIX KPUTEPHUEB OLIEHKH MPOYKTa/ Pe3ysbTaTa.

8. CMBICIIOBOE UTEHUE.

OO0yuaromuiicsi CMOXKET:

*HAXOJUTh B TEKCTE TpeOyeMyIo HHPOPMALIUIO (B COOTBETCTBUHU C LIEISIMU CBOEH JI€ATEIILHOCTH);

*OPHEHTHPOBATHCS B  COJCPKAHWM TEKCTa, IIOHUMATh IIEJIOCTHBIH  CMBICT  TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

*YCTaHABJIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOIIECCOB;

*pe3I0OMUPOBATh IIaBHYIO UJICI0 TEKCTA;

*KPUTHUYECKH OLIEHUBAThH COJIepKaHue 1 (popMy TekcTa.

5. ®opMUpOBaHHE U pa3BUTHE HKOJOTHMUECKOTO MBIIUICHHUS, yMEHHE NpPUMEHSTh €ro B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATILHON MTPaKTHKE U MPOPECCUOHAIBHON OPUEHTALINH.

OO0yyaromuiicss CMOXKeT:

*OMpPEIEISATh CBOE OTHOIICHUE K TIPUPOTHON CpeIe;

*aHAJIM3UPOBATDH BIMSIHUE SKOJIOTUYECKUX (aKTOPOB Ha Cpey OOUTAHHUS )KUBBIX OPTaHU3MOB;

*IIPOBOAMTH IPUIMHHBIA ¥ BEPOSATHOCTHBIN aHAJIN3 SKOJIOTHIECKUX CHTYaIlNH;

*IIPOTHO3MPOBATh W3MEHEHMs CUTYyallud NpU CMEHe JAEUCTBHUS OJHOro (pakropa Ha JeicTBue
npyroro ¢akTopa;

*pacrpoCTPaHATh JKOJOTMYECKHE 3HAHWA M y4acTBOBaTh B INPAKTHUECKUX JENax IO 3alluTe
OKpYKarolle cpebl;

*BBIp2XKaTh CBOE OTHOIIEHHE K TMPHUPOJE Yepe3 PUCYHKH, COYMHEHHUS, MOJIENH, MPOEKTHBIC
paboTHI.

10. Pa3BuTne MOTHBAalIMM K OBJAJEHHUIO KYJIbTYpOHl aKTUBHOTO HCIOJB30BAaHUS CIOBaped U
JPYTUX MTOUCKOBBIX CHCTEM.

OO0yyaromuiicss CMOKeT:

*OIpeIeNsATh HEOOXOAUMBIE KITIOUEBbIE ITOMCKOBBIE CJIOBA U 3alPOCHI;

*OCYIIECTBIIATH B3aUMO/ICHCTBHE C 3JICKTPOHHBIMH MTOUCKOBBIMU CHCTEMaMH, CIIOBAPSIMH;

*opMUPOBATH MHOKECTBEHHYIO BBIOOPKY W3 MOMCKOBBIX HCTOYHHUKOB Ui OOBEKTHBH3AIMU
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pe3yJbTaTOB MOUCKA;

*COOTHOCHUTbH MOJIYUYEHHBIE PE3YJIbTATHI IOUCKA CO CBOEH AESITENbHOCTHIO.

Kommynukatusasie YV ][

11. YMmeHue oOpraHum3oBBIBaTh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUHTEIEeM M CBEPCTHHUKAMH; pabOTaTh MHIUBUYaJIbHO M B IpYIIe: HAXOAUTH O0Illee pelieHue u
paspemiath KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHMS MO3UIMKA M y4eTa MHTEpPECcOB; (hopMyIupoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE.

OO0yuaroIMIiCs CMOXKET:

*OIpeIesATh BO3MOXKHBIE POJIM B COBMECTHOM JIESTENIbHOCTH;

*UrpaTh ONPEJEICHHYIO POJIb B COBMECTHON JESTENBHOCTH;

*[IPUHUMATh TMO3MUILHI0 COOECeAHHKA, MOHUMAs IMO3ULMI0 JPYroro, pasjinyaTb B €ro peyu:
MHEHHE (TOUKY 3pEHUs), JOKA3aTEIbCTBO (ApTryMEHTHI), ()aKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

*OIpeNesATh CBOM JCHCTBHS M JCHCTBUS MapTHEpa, KOTOpbIe CIOCOOCTBOBAIM WM
IPENSITCTBOBAIN NPOTYKTUBHOW KOMMYHHKAIIUH;

*CTPOUTH MMO3UTUBHBIE OTHOLICHHS B Mpoliecce yueOHON U MO3HABATEIbHON e TeIbHOCTH;

*KOPPEKTHO M AapryMEHTHUPOBAaHHO OTCTAaMBaTh CBOIO TOYKY 3PEHHUS, B JUCKYCCHUH YMETb
BBIIBUTATh  KOHTPApPryMeHTHI, MepedpasupoBaTh CBOK MbICHb (BJaJieHHE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

*KPUTHUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATH OLITUOOYHOCTh
CBOEro MHEHHUsI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

TIpejuiaraTh aJbTEPHATUBHOE PElIeHNE B KOH(MINKTHONW CUTYaIUU;

*BBIACIIATH OOLIYIO TOUKY 3pEHHS B AUCKYCCHH;

*JIOTOBapUBaThCS O MpaBUJIaX M BOIMpPOCaxX Ui OOCYKIEHHUS B COOTBETCTBUU C MOCTABICHHOM
nepen rpyImnon 3a1adei;

*OpPraHM30BBIBATh YUeOHOE B3aMMOICUCTBUE B TpymIe (ONpeneisTh o0Ure Helnu, pacupeaeisTh
pOJIH, 10rOBapUBaThCs IPYT C APYTOM U T. 11.);

*YCTpaHSITh B  paMKax JUajora paspblBBI B  KOMMYHHKalMd, OOYCIIOBICHHBIC
HENIOHMMaHUEM/HEIPUITHEM CO CTOPOHBI COOECeTHHKA 3a7auH, (POPMBI WM COACPIKAHUSI TUANIOTa.

12. VYMmeHHe OCO3HAHHO HCIIOJIB30BATh pEYEBBIE CPEICTBA B COOTBETCTBHM C 3aJaueil
KOMMYHHUKAIMM JIJIs1 BBIPQXKEHHUSI CBOMX YYBCTB, MBICIECH M MOTpeOHOCTEW ISl MJIAHUPOBAaHUS U
pPETYJIILIUA CBOEH NEATEIbHOCTH; BJIAJEHWE YCTHOM M INHCBMEHHOM pEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOM pEUbIo.

OOyyJaromuiicss CMOXeT:

*OIpeNeNATh 3a/lady KOMMYHHUKAllMK M B COOTBETCTBUU C HEM OTOMpaTh peueBble CPEJCTBA;
*+0TOMpPATh M UCIOJIB30BaTh PEUEBBIE CPEICTBA B MpPOIECCE KOMMYHUKAIMU C APYTUMH JIIOJBMHU
(zmanor B mape, B MaJoW rpymnme u T. 1.);

*[IPE/ICTABIATh B YCTHOM MM TNHCBMEHHOH ¢opMe pa3BepHYTbI I1aH CcoOCTBEHHOM
JeSITEIbHOCTH;

*cO0OI0aTh HOPMBI MyOJIMYHON peuH, PEersiaMeHT B MOHOJIOTE U JUCKYCCUU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3aJ1a4ei;

*BBICKA3bIBaTh UM OOOCHOBBIBaTH MHEHHE (CYXKJCHHE) W 3alpaliiBaTh MHEHHE MapTHepa B
pamKax Juanora;

*IIPUHUMATh PEIIEHUE B XO/I€ TUAJIoTa U COTJIACOBBIBATh €ro ¢ COOECEeTHUKOM;

*CO3/1aBaTh IHUCHbMEHHBIE «KIUIIMPOBAHHBIE» M OPUTHHAJIbHBIE TEKCThl C HCIOIb30BAaHUEM
HEOOXO/IUMBIX PEUEBbIX CPE/ICTB;

*HCIOJb30BaTh BepOalibHblEe CpelcTBa (CpeAcTBa JIOTMYECKOW CBSI3M) JJIL  BBIJIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

*HICIIO0JIb30BATh HeBepOaIbHbIE CpeacTBa W HarJsHbIe MaTepUabl,
MOJrOTOBJIEHHBIE/OTOOPAHHBIE 1101 PYKOBOACTBOM YUUTEIS;

efleflaTh OIICHOYHBIA BBIBOJ O JOCTHXKEHUHM LEIM KOMMYHHMKAI[MM HEMOCPEIACTBEHHO IOCie
3aBepILEeHUS] KOMMYHUKATUBHOTO KOHTAKTa M1 0OOCHOBBIBATH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JAacTHU MCIOJB30BaHUS MH(GOPMAIIMOHHO-
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KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — MKT).

OOyJarommiicss CMOXeET:

*IIeJICHANIPABJIEHHO MCKAaTh U HCIOJB30BaTh MH(GOPMAIMOHHBIE PECypChl, HEOOXOIUMBIC IS
pelIeHus y4eOHbIX U MPAKTUIECKUX 3314 ¢ moMotibio cpenacts MKT;

*BBIOMPATh, CTPOUTH U HCIIOJIb30BATh aJE€KBATHYI0 MH(OPMALMOHHYIO MOJENb IS Hepeaadu
CBOMX MBICJICH CPEICTBAMH €CTECTBEHHBIX U (JOPMAIIBHBIX SI3LIKOB B COOTBETCTBUHU C YCIOBUSMU
KOMMYHUKAIIHH;

*BBIJICIISITh MH(POPMAIIMOHHBIA aCHEKT 3aJa4d, ONEPHPOBATh JaHHBIMH, UCIOJIB30BATh MOJIENb
pelleHus 3a1a4u;

*HCIOJB30BaTh KOMITBIOTEPHBIC TEXHOJOTMH (BKJIIOYas BBIOOpP  aJeKBATHBIX  3ajade
WHCTPYMEHTAJIBHBIX  MPOTPAaMMHO-aNNapaTHBIX CPEACTB W CEPBUCOB)  JUIsl  pElICHUs
WH(OPMAIMOHHBIX ¥ KOMMYHHKAITMOHHBIX YY€OHBIX 3a/1a4, B TOM YHUCJIC: BBRIYUCIICHHUE, HAITMCAHUE
MUCEM, COUMHEHUH, T0KIa/10B, pedepaToB, Co3AaHNUEe MTPEe3CHTALMM U Ap.;

*HICIIOJIH30BaTh HH(POPMAIIHIO C YIETOM ITHICCKUX U TIPABOBBIX HOPM;

*co3/1aBaTh MH(GOPMAILMOHHBIE PECYpChl PA3HOTO THIA U JJIA Pa3HBIX ayAUTOPHM, cOOIIOaTh
UH(POPMALMOHHYIO TUTHEHY U MpaBuia HHPOPMAIIMOHHOM O€30MMaCHOCTH.

IIpenmeTHble pe3yJbTaThl 00yueHHs (pU3HKe B OCHOBHOM IIKO0JIe

IIpu n3yvyeHuu Bcero Kypca (pM3aMKu OCHOBHOM IIKOJIbI

BbINyCKHUK HAYYHMTCS:

o coOmomarTh mpaBwia O€30MacCHOCTH W OXpaHbl Tpyna IpH padoTe ¢ Y4eOHBIM U
1a060paTOPHBIM 000PYIOBaHHUEM;

e TIOHMMATh CMBICII OCHOBHBIX (PH3UYECKMX TEPMHUHOB: (U3HUECKOE TEJO, (U3MUECKOe
sBIIeHUE, PU3nUecKas BeIMYNHA, SAUHHUIIBI H3MEPEHNUS;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTH IPU TIOMOIIH (PU3UIECKUX METOJIOB;

o QHANM3UPOBATh OTHEJbHBIC JTalbl TMPOBEACHUS HCCICAOBAHUNH U HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB;

e °CTaBUTH OMBITHI MO UCCIECIOBAHUIO (PU3NUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Ten Oe3
WCIIOJIb30BAHUS MPSMBIX U3MEPEHUH;

 TIpu 3TOM (GOPMYIHUPOBATH MPOOIEMy/3aauy yueOHOTO IKCIIEPUMEHTa; COOMPATh YCTAaHOBKY
13 MPEJJI0KEHHOTO 000PYI0BAHUS;

e TPOBOIUTH OMBIT U GOPMYITUPOBATH BHIBOJIBI.

o TIOHHUMAThH POJIb IKCIIEPUMEHTA B MOJYUYCHUHN HAYYHOU UH(POpMAIIUU;

o TPOBOANUTH NpPSMbIE HU3MEpPEHUs (PU3UUYECKHX BEIUYHH: BpPEMs, PACCTOSHHE, Macca Tea,
o0BeMm, cuiia, TemrepaTypa, arMochepHoe JaBlIeHNe, BIaXKHOCTh BO3AyXa, HANpsSOKEHHE, cujla TOKa,
panauanuoHHbI (OH (C MCIONB30BaHUEM JO03MMETpPA); MPHU 3TOM BBIOMPATh ONTHMANIBHEIN cOCO0
M3MEPEHUS ¥ UCITOIB30BaTh MPOCTEUIIINE METOIbI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHUM;

o TPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEITUYHH C MCIIOJIb30BAHUEM MPSMBIX
W3MEPEHHI: TIPH OTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pE3ybTaThl TOJYYCHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJIE TaOIUI] U rpad)MKOB, e1aTh BBHIBOJBI MO pe3yabTaTaM
HCCJIEJIOBAHMUS,

o TPOBOANTH KOCBEHHBIE W3MEpPEHHS (PU3MUECKHX BEIWYUH: MPHU BBIMTOIHEHUN H3MEpPEHUN
coOMpaTh HSKCIEPUMEHTATBHYIO YCTAaHOBKY, CIENYS MPEAJIOKEHHON WHCTPYKIIMH, BBIYUCIATH
3HAUYCHHE

BETMYMHBI W aHAJIM3HUPOBATh TIOJYUYCHHBIE PE3yJbTaThl C YYETOM 3aJaHHOM TOYHOCTH
U3MEPEHU;

e AHAMM3UPOBATH CHUTYAllUH TMPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHX
MPOSIBIICHUE M3YYCHHBIX (PU3UUYECKUX SBICHHHM WJIM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIIUECs
3HAHUS I UX OOBSICHEHHUS;

o TOHUMATh MPUHIUIBI ICHCTBUS MAalIUH, TPUOOPOB U TEXHHUYECKUX YCTPOUCTB, YCIOBHUS HX
0€30MacHOro UCMOJIb30BaHMS B IOBCETHEBHOM KU3HU;

o WCIONB30BaTh NPU BBHIMOTHEHWH Y4YEOHBIX 3a/lad HAy4yHO - MOIMYJSIPHYIO JIUTEPATypy O
buznyecKux SIBICHUSAX, CIIPaBOYHbIE MaTepuabl, pecypcel HTepHeTa.
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BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

* 0CO3HABAMb YEHHOCMb HAVYUHBIX UCCIe008AHUL, PONb DUIUKU 8 PACUUUPEHUU NPeOCmAasleHUll
00 OKpydicarowem mupe u ee 6KaA0 8 YIyuuleHue Kauecmea JHCUsHu,

* UCNONbL306AMb NPUEMbl NOCMPOEHUs @QU3UYeCKUX Mmooenell, NOUCKA U QOPMYIUPOSKU
00KA3amMenbCme BblOGUHYMbIX 2UNOME3 U MEOPemuyeckux 6bl80008 HA OCHO8E SMNUPUYECKU
YCMAHOBNIEHHBIX (haKmos;

* CpasHuBamb MOYHOCMb UBMEPEeHUsl (PUUYECKUX BEIUYUH NO GelUHUHE UX OMHOCUMENIbHOU
nOZpeuwHOCUY NPpU NPOBEOeHUU NPAMBIX USMEPEHUL,

* CaMOCMOSAMENbHO NPOBOOUMb KOCBEHHblE USMEPEHUS U UCCIe008AHUS (PUUUECKUX BEUYUH C
UCNONb308AHUEM DA3TUYHBIX CNOC0O08 U3MepeHUs QU3UYECKUX 6elUdUH, 6blOUpPamsv Ccpeocmea
UBMepeHUs. C Y4emom HeoOX0O0UMOU MOYHOCMU U3MepPeHUll, 000CHOB8bI8AMb BblOOP CNoCcoba
usmMepeHusl, a0eKk8amHo20 NOCMAasileHHoU 3aoade, NPosoOUMs OYEHKY 00CMOBEPHOCIU NOYYEHHbIX
pe3yrbmamos;

* BOCHPUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOEPAHCAHUSA 8 HAYUHO-NONYIAPHOU Tumepamype u
Cpeocmeax Maccogol uxgopmayuu, Kpumuyecku OYEeHU8AmMb HNOLYYEHHYIO UHGOpMayuio,
aHanusupys ee cooepaiicanue U OaHHbie 00 UCMOYHUKe UHGOpMAyUU,

* co30asamov coOCMEeHHbIe NUCbMEHHble U YCIHble COOOWEeHUs O (DUUYECKUX SIBNEeHUSX HA
OCHOB€ HECKONbKUX UCMOYHUKO8 UHDOpMayuu, CONpo8odcoamsv BbICMYNIeHUe npe3eHmayuel,
YUUmMwvleasi 0COOeHHOCmU AyOUMopuU C8epCmMHUKOB.

IIpenmeTHble pe3yJbTaThl 00yueHus pusuke B 8 Kiacce

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS TeMbI « T eIJIOBBIC SIBICHHUS:

o TOHNMAaHHE U CIIOCOOHOCTh OOBICHITH (u3udeckue sBiIeHUS: AUPPy3uss, OobImast
CKHMAeMOCTh Ta30B, MaJjias C)KMMAaeMOCTh KHJKOCTEH W TBEPIBIX Tell, KOHBEKIIHs, H3IIy4CHHE,
TEIUIOTIPOBOAHOCTh, W3MEHEHHE BHYTPEHHEW SHEPrHMHM Tela B pe3ylbTaTe TeIUIoNepenadn WiIH
paboOThl BHEIIHWUX CWI, HCHapeHue (KOHIEHCalWs) W IUIaBjieHUe (OTBEpIICBaHKME) BEIECTBA,
OXJIQK/ICHUE KUKOCTH ITPH MCIIAPCHIH, KHIICHUE, BHIITAJICHUE POCHI;

« BIQJICHHUE HKCIIEPHUMEHTAIbHBIMU METOJIaMU WCCIICJIOBAHUSI TIPU OINpPEAETICHUH, 3aBUCUMOCTH
OTHOCHTEJIEHOW BIIXKHOCTH BO3/yXa OT JABIICHHs BOJSHOTO Tapa, COAEPIKALIETOCS B BO3AYXE MPH
JAaHHOW TeMIlepaType; JaBJICHHS HACBIIICHHOTO BOISHOTO TMapa; OMpeAeNieHUsl yaeabHOU
TETUIOEMKOCTH BEIIECTBA;

o TOHMMAaHHWE TPUHIUIOB MACHCTBHUS KOHACHCAIIMOHHOTO M BOJIOCHOTO TUTPOMETPOB,
NICUXPOMETpa, JBUTATENs] BHYTPEHHETO CropaHus, MapoBOH TYypOWHBI M CIIOCOOOB OOeCIeYeHUs
0€30MacHOCTH MPH UX UCTOIb30BAHUM;

o yYMEHHE MU3MEPATH: TEMIEepPaTypy, KOJIUIECTBO TETUIOTHI, YACTBHYIO TETNIOEMKOCTh BEIECTBA,
yIETbHYIO TEIJIOTY MJIaBJICHHSI BEIIECTBA, BIAXXHOCTh BO3/yXa;

o TIOHMMaHHE CMBICJIA 3aKOHA COXPAHEHUs W MPEBPAIICHUS YHEPTUU B TEIUIOBBIX MPOIECCax U
yYMEHHE MMPUMEHSTh €T0 Ha IPAKTHKE;

« OBIaJIeHUE croco0aMy BBHITIOTHEHUSI PAacUeTOB ISl HAXOXKICHHS: YIEIbHOW TETIOEMKOCTH,
KOJIMYECTBA TEIUIOThI, HEOOXOAMMOTO JJsi HarpeBaHus Tella WU BBIACISAEMOTO WM TIpH
OXJTX/ICHUH, YICTbHON TEIJIOTHI CTOPAHUsS TOILIMBA, YIEIbHOHN TEIIOTHI TUIABIICHHS, BIAKHOCTH
BO3/yXa, YACTHHOU TEIJIOTHI apoodpa3zoBanus U koHaeHcaruu, KI1J[ TermoBoro nsurarens;

o ymenue monb3oBatbess CU W mepeBOAWTH €AMHUIBI W3MEPEHUs (U3NYECKUX BEIUYMH B
KpaTHBIC U JIOJIbHBIE €TUHUIIBI,

e YMCHHE HCIOJIH30BaTh MOJYYCHHBIC 3HAHUS B TIOBCEAHEBHOM KM3HU (OBIT, SKOJIOTHS, OXpaHa
OKPYKaroIIel CpeIbl).

[TpenmeTHBIC pe3yIbTaThl OCBOCHHS TEMBI « DJICKTPOMATHUTHEIC SBJICHUSD)

o TOHHMAHHE U CIIOCOOHOCTH OOBACHATH (PU3UUECKUE SIBICHUS: DJICKTPU3AIIMSI TN, HarpeBaHUe
MIPOBOTHUKOB AJIEKTPHUECKUM TOKOM, DJIEKTPUICCKHI TOK B METaJUIaX, DJIEKTPHUECKUE SBICHHUS C
MO3UIUN CTPOCHUS aToMa, JEHCTBUS AJIEKTPUYECKOTO0 TOKA, HAMAarHWYEHHOCTh Kelle3a U CTalH,
B3aWMOJICHICTBHE MAarHUTOB, B3aUMOJCHCTBUE IPOBOJHMKA C TOKOM M MAarHHTHOH CTpEJKH,
JNEHCTBHE MArHUTHOTO TOJISi HAa MPOBOJHUK C TOKOM, IMPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA,
o0pa3oBaHUe TEHH U TIOJIYTCHU, OTPAXKCHUE U MIPEIIOMIICHHUE CBETA;
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o 3HAHHE U CHOCOOHOCTHb JaBaTh OINpEAETCHUS/ONUCcaHus (U3NYECKUX MOHSATUN: MarHUTHOE
noJie, IMHUU MarHUTHOW WHIYKIIMH, OJTHOPOJHOE M HEOAHOPOJHOE MATHUTHOE TOJIE;

o TOHMMAaHHUE CMbICIA OCHOBHBIX (PM3UYECKUX 3aKOHOB U YMEHHE MPUMEHSATh UX Ha MPAKTHUKE:
3aKOH COXPAaHEHUS AIIEKTPHUYECKOro 3apsna, 3akoH Oma ais ydacTka Iend, 3aKkoH J[koyms —
Jlenma, 3aKkOH OTpakeHUSI CBETa, 3aKOH IMPEJIOMJICHHUS CBETa, 3aKOH MPSMOJIMHEHHOTO
pacrpoCTpaHEHHS CBETa;

o YMEHHE U3MEPSTh: CHIIY JIEKTPUUYECKOTO TOKA, JEKTPHUUECKOE HANPSKEHUE, AIEKTPUIECKUN
3apsijl, MEKTPHUUECKOE COMPOTUBIICHUE, (POKYCHOE PACCTOSHUE COOMpPAIOIEH JIMH3bI, ONTUYECKYIO
CUILY JIUH3BI;

e BIQJICHUE JKCIEPUMCHTAIBHBIMU METOJAMH WCCIICJIOBAHHUS 3aBHUCHMOCTH: CHUJBI TOKAa Ha
YYacTKE LIETH OT JIEKTPUUECKOIO HAIPSKEHUS, SJEKTPUUECKOTO COMPOTUBIECHUS MPOBOJAHHUKA OT
€ro JJIMHBI, TIOMIAN MONEPEYHOT0 CEUSHUS U MaTepraia, n300paKeHUsI OT PACTIONOKEHUS JTaMIThI
Ha Pa3IMYHBIX PACCTOSHUAX OT JIMH3BI, YIIIa OTPAKEHUS OT YTIJia MaJIeHUsl CBETa Ha 3epKajo;

« TOHMUMAaHHE TIPHUHIINIIA JCHCTBUS JJICKTPOCKOIIA, JICKTPOMETPA, TaIbBAHUICCKOTO IJIEMEHTA,
aKKyMynaTopa, (QoHapuka, peocTaTa, KOHJIEHCATOpa, JaMIIbl HaKaJUBaHUS U CIOCOOOB
oOecrnieueHrs 0€30IaCHOCTH MPU UX UCIOJIb30BAHUN;

o paznmuyaTh (HOKyC JHH3BI, MHUMBIH (POKYC U (OKYCHOE PACCTOSHUE JMH3BI, ONTHYECKYIO
CWIy JIMH3Bl M ONTHYECKYIO OCh JIMH3BI, COOMPAOIIYI0 W PACCEHBAIONIYIO JIMH3BI, N300paKeHUS,
JlaBaeMble COOMPAIOIIICH U PACCEUBAIOIICH JIMH301;

« BIAQJICHHE CIIOCOOAMHU BBIMOJIHCHUS PACYCTOB IS HAXOXKICHHS: CHIJIBI TOKA, HAIPSHKCHUS,
COIMPOTHUBIICHUS MPHU NApaUIeTbHOM M TOCIEI0BATEIBHOM COEIMHEHUU MPOBOAHHUKOB, YIACIHHOTO
COIPOTHBIICHUS TPOBOJHUKA, Pa0OTHI MU MOITHOCTH 3JIEKTPUYECKOTO TOKA, KOJMYECTBA TEIUIOTHI,
BBIIETIIEMOTO TPOBOJHUKOM C TOKOM, €MKOCTH KOHJAEHcaTopa, paboThl 3JEKTPHUUECKOTO IMOJIs
KOHJICHCATOPa, SHEPTHH KOHICHCATOPA;

e YMEHHE HCIOJIb30BaTh MOJIyUYCHHbIC 3HAHUS B TOBCETHEBHOM KHU3HU (PKOJIOTHS, OBIT, OXpaHa
OKpY’KaroIllel cpeJibl, TeXHUKA 0€3011acCHOCTH).

Obyuarowuiics noay4um 03MONCHOCb!

o 061a0emb IKCNEPUMEHMATbHIMU MEMOOAMU UCCTEO08ANHUSL,

o NOHUMAMb POb IKCHEPUMEHMA 8 NOJIYYEHUU HAYYHOU UHDOpMAyUU.

o 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUU, POTb PUBUKU 8 pacuuuperuu npeocmagneHutl
00 OKpydHCarouem mupe u ee Kiad 8 yayuuleHue Kaiecmaea HCU3Hu.

o HNOHUMAMb POlb YYEHbIX HAulell CMpaHbl 6 pa3eumuu COBPEMEHHOU (UIUKU U GIUAHUU HA
MexXHU4ecKull U COYUAIbHbIU Npo2pecc;

o BOCNPUHUMAMb UHDOPMAYUIO PUSULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU TUmepamype
U cpeocmeax Maccosol uHgopmayuy, Kpumudecku OyeHueams MNOJIYYEHHYI0 UHDopMayuio,
aHanu3Upysl ee cooepicanue U OanHvle 00 UCMOYHUKe UHGDOpMayulU.

e co30asamv coOCMBEHHbIE NUCbMEHHble U YCMHble COOOWEeHUs O QUUYECKUX ABNeHUIX HA
OCHOBE HEeCKONbKUX UCMOYHUKO8 UHDOpMayUuu, conpogoxcoams 6blCMmyNnieHue npeseHmayuetl,
yuumuléas ocobeHHocmu ayoOumopuu c6epCmHuKo8.

o pabomamb 6 2pynne C8epPCMHUKO8 NPU peuleHuy NO3HABAMENbHLIX 3a0ad, NIAHUPO8AMb
COBMECMHYI0  0esAMENbHOCMb, YYUMbIGAMb MHEHUEe OKPYICAIOWUX U AO0eK8AMHO OYEeHUBAms
COOCMBEHHDII BKNAO 8 OesIMENbHOCb 2PYNNbL.
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Paznea |11 KanenpapHo-tematudeckoe niianHupoBaHue B 8 a, 0, I Ki1accax

TesnoM. Mi3MeHeHne BHYTpeHHeH SHePTuu
Telna MyTeM TeIIoNnepeaadH.
Hemoncrpanuu. Harpesanue e npu
COBEpILEHUH PaOOTHI: IPU yAape, Mpu
TPEHUH.

OnsiTel. HarpeBanue cTanbHOM cUIbI IpY|

MEPEMCIICHU N Ha,Z[eTOﬁ Ha HCC HpOGKI/I

U3MEHEHUs] BHyTpEHHEN 3Hepruu. IIpuBoasat npumepst
HU3MEHEHUs] BHYTPEHHEHN HEPTUHU TeJla IIyTeM
coBepIeHus paboThl 1 Temonepeaayn. Ilposoasat
OIIBITHI 10 U3MEHEHHUIO BHYTPEHHEH SHEPTUU.

m
)
g 8
Q ) Bun VV ]I (XapakTepHUCTHKA AEITENLHOCTH aTa 10| /laTa o
N Tema ypoxka o DIeMEHTHI COIePIKaAHUS Tum ypoka A (xap P A A
o o KOHTPOJIA y4aluxcsi Ha ypokKe) wiany | gakry
z =
c
4
TenJioBble siBjieHust (23 1)
1. | OCHOBHBIE ITOJIOKECHUS 1 |Ilpumepsl TEMIOBBIX U IAEKTPUUECKUX HA3y4YEeHUs TEKYIIMH Pasmimator  TerutoBele  sBieHMs.  AHamusupyioT (01.09. —
MOJIEKYJISIPHO-KHHETHYEC siBileHnH. OCOOCHHOCTH TBHIKCHUS HOBOTO 3aBHCHMOCTb ~ TEMIIepaTypel Tena OT  CKOPOCTH | ()5 ()9,
N MoJieKyi. CBsI3b TeMIepaTypsl Tela U MaTepHuaia IBIDKCHUS ero MoJekyn. HaOmomaloT W HCCIemyroT
KOU TEOpHUHU CTPOCHUS 1
CKOPOCTH IBIKCHHUS €TO MOJICKYJI. MpeBpamieHne JHEePTUH Tela B  MEXaHHYEeCKHX
BCIICCTBA JBHKEHUE MOJIEKYJT B I'a3aX, KUAKOCTAX U nporeccax. IIpMBOAAT — NpUMEPHl  NPEBpAILIEHHs
TennoBoe JBUKEHUE. TBepAbIX Tenax. IIpeBpalienue sHepruun OHEPTUH IIPU IIOABEME TEJIa, IIPH €TI0 NaJCHUN
TeMHepaTypa_ Tejla B MEXaHUYECKUX IpoLeccax.
BuyTpeHHss sHEprus Teia.
Hemoncrpanuu. [Tpunnun geiicteus
Tepmometrpa. HaOmroneHue 3a ABmKeHIEM
YaCTHI] C UCTIOJIb30BAHUEM MEXaHUICCKOM
MoJIeNT OPOYHOBCKOTO ABIKCHHS.
Konebanns MaTeMaTHIECKOTO U
pyXKUHHOTO MasTHUKA. [lageHne
CTaTbHOTO ¥ IUTACTHUIIMHOBOTO IIIapUKa Ha
CTaIIbHYIO ¥ MOKPHITYIO TUIACTHIHHOM
MIaCTUHY
2. BHyTpeHHSIS{ SHEprusl. 1 | YBenuueHue BHyTpEHHEN SHEPTUU TEIA W3Y4EHHUS TEKYIIHA OOBACHIIOT N3MEHEHHE BHYTPEHHEH SYHEPTUU Tena, 01.09. —
CoCOObI M3MEHEHHSI ITyTeM COBEPIICHUS paObOTHI HaJl HUM FITH HOBOTO KOTJla HaJl HUM COBEPIIAI0T PadOTy WK TEJIO 05.09
. e¢ YMCHBIICHHE TIPU COBEPIIICHUU paboTHl | MaTepHuaia copepmaeT padory. [lepeuncisoT criocoOsr
BHYTPEHHEN SHEPIUM TENa. 1
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BOJIbI pa3HOU TEMIIEPATypPhI».
Nuctpykrax no Th.

npu Terooomene. OOBICHAIOT MOTyYeHHBIE
pe3yIBTATHI, IPEACTABIAIOT UX B BU/IE TAOMIHII.
AHaTU3UPYIOT NPHYUHBI IIOTPEITHOCTEH N3MEPEHHII.

Buel Teruionepeiavm. TemnonpoBoAHOCTb — OJIUH U3 BUAOB W3Y4EHUS Tekynii | OOBSCHSIOT TEIJIOBHIC BJICHUS Ha OcHOBE MoJieKy sipHO |06.09, —
TeILIONPOBOIHOCTS. Teruionepenaun. Pasnuyue HOBOTO — KuHeTudecko Teopun. [IpuBoastT npumepst 12.09.
TETUIONPOBOAHOCTH PA3IMYHBIX BELIECTB. Matepuaia TeIUIoNnepelauy MyTeM TerIonpoBogHoCcTH. [IpoBonsr 2
Hemonctpanuu. [lepenava temna ot ogHOH HCCIIEeI0BATENIbCKHUM SKCIIEPUMEHT 10
YacTH TBEPAOIO TeNa K JPYTrou. TEIUIONPOBOAHOCTH PA3JIMYHBIX BELIECTB U JENATh
TemnonpoBoAHOCTb pa3INYHbIX BELIECTB: BBIBOJBI.
JKHIKOCTEH, Ta30B, METAJIJIOB
Kousekmus. 13 JIy4eHUE. KonBekius B KUIKOCTAX U ra3ax. HA3Yy4YEHUS TEKYIIMH [IpuBonsat npuMeps! Temionepenaun nyreM kousekunud |06.09. —
O06psacHeHne koHBeKnnu. [lepenada HOBOT'O U U3Iy4eHUs. AHAJIU3UPYIOT, KaK HA IIPAKTUKE 12.09.
SHepruu usnydenueM. Konsekuus u MaTtepuaia YUUTBHIBAIOTCS PA3JINYHBIE BUBI TEIUIONEPEIAUH. 2
U3Iy4YEHUE — BUJBI TEIUIONEPEIAUH. CpaBHHBAIOT BUABI TEIUIOTIEPEIAYH.
Oco0eHHOCTH BUIOB TEILIOTICPEIAUH.
Hemoncrpanuu. KonBekuus B Bo3yxe
u xxunakoctu. [lepenaya sHepruu myrem
M3ITyYeHUsI.
KoIM4ecTBO TEIlIOTEI. KommaectBo temnotel. Equamis: U3Y4YEHHUS TEKYIIH HaxonsT cBsi3p Mex1y eIMHULAMU KOJINYECTBA 13.09. —
EMHUIBI KOIMYECTBA KOJIMYECTBA TETUIOTHI. HOBOTO ternoTel: JIx, k[, kan, kkan. PaGoTaioT ¢ TeKCToM 19.09.
Hemoncrpanuu. HarpeBanue pa3HbIx Matepuaia y4ueOHHKa. Y CTaHaBINBAIOT 3aBUCUMOCTh MEXKIY 3
TCILIOTHI BEILIECTB PaBHOM MAacChI. Maccou Tena ¥ KOJIMYECTBOM TEIJIOTHI.
OmneiTel. MccnenoBanue N3MEHEHUS CO
BpEMEHEM TEMIIEPATypPhl OCTHIBAIOLIEH
BOJIBI.
'V nenpHas TEINIOEMKOCTH Y nenpHas TEMI0EMKOCTh BEILIECTBA, €€ H3y4YeHUs TEeKYyIUN OOBACHIIOT (PU3MUYCCKHUIA CMBICT YICIBHOW TEII0- 13.09. —
(busnueckuii cmpicn. EquHuia yaensHoM HOBOTO €MKOCTH BeIleCTBa. AHAIM3UPYIOT TaOIMIHbIC 19.09.
TEMJIOEMKOCTH. AHanu3 Tabmuien 1 MaTtepuaia nanubie. [IpuBoasST MpUMeEpsl MPUMEHEHHUS Ha 3
yaeOHHKa. M3MepeHne TemioeMKoCTr MIPaKTUKE 3HAHUH O Pa3IMYHON TEMIOEMKOCTH
TBEPAOIO Tea. BELIECTB.
PacueT koaUYeCTBa TEIIOTHI, dopmyna ajid pacyeTa KOJIM4ecTBa (hopmupoBaHUsl| TEKYIIHA PaccumnThIBaloT KOMMUECTBO TEIIOTHI, HeoOxoaumoro  |20.09. —
HEO6XOMUMOTO IS TEIUTOTHI, HEOOXOIUMOTO JIJIsl HarPeBaHHS YMEHUI JUISl HArpeBaHMs TeJla UM BBIJIEISIEMOIO UM NIpU 26.09.
TeJa WU BBLAEJISIEMOI0 UM MpU oxuaxaeHun. [IpeoOpa30BEIBAIOT KOJIUIECTBO
Harp€BaHus TCJla UJIN o . . 4
OXJIKJEHUH. Y CTPONUCTBO U MPUMEHEHUE TEIIOThI, BhIpaxkeHHOU B JIk B kJ[X; Kai, kkai B [k
BBIIEIAEMOr0 UM IIpU Kanopumerpa. Pelenue 3azau.
OXJIAXKICHUH. JemoHcTpanuu. Y CTpoiCTBO KalopUMeETpal
JlaboparopHast pabota Ne 1. Jlabopatopnas padota Ne 1. «CpaBHeHue |hopMUpOBaHUsA| TEKYIIUI Pa3pabaTrIBaIOT IJIaH BHITOTHEHHUS PaOOTHL. 20.09. —
«CpaBHEHHE KOINIECTB KOJIHYECTB TEIIOThL PH CMEIMBaHHH YMEHUI Onpenensitor u CPaBHHBATH KOIIMMECTBO TEIUIOTEL, 26.009.
TETIOTHI TIPH CMEIIHBAHUH BOJIbI pa3HOU TeMIEpaTyphI». OTJIaHHOE ropsiyeil BOAON U MOJYyYEHHOE XOIO0HON 4
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0. JIa60paTopHa;{ pa60Ta No 2. 3aBUCUMOCTD YJIEIbHOMN TETNIOEMKOCTH hopMupoBaHus| TEKyIIUi PaspabatsiBator IUIaH BBITNIOJIHECHUS pa6otsl. |27.09. —
«3MepeHne yrenbpHOM BEIIIECTBA OT €r0 arperaTHOro COCTOSIHUS. YMEHHUI Onpenensior SKCIIEPUMEHTAILHO yaAeIBHYIO | )3.10.
JlabopaTopnast padota Ne 2. «M3mepeHue TEIUIOEMKOCTh ~ BEIIeCTBA U CPaBHUBAIOT €€ C
TCINIOEMKOCTHU TBEPAOIO o 5
YAEIbHOM TEMI0EMKOCTH TBEPJOTO TEay. TaOMUuHbIM  3HaueHUEeM. OOBICHAIOT —TONTyYCHHBIC
renay. Mucrpykrax mo Th. pe3ysIbTaThl, MNPEACTABIATh MX B BHUAE TaOJMIL
AHanu3upy0T NPUUYMHBI IOTPEIIHOCTEN U3MEPEHUI.
10. 9Heer;{ TOILIMBA. Y AeJIbHA TonnuBo Kak UICTOYHUK SHEPIUH. HU3Yy4ECHUS TEeKYyIUN OOBACHAIOT (U3NYECKUH CMBICH yAenbHOW Termotel (27 .09, —
TEIIOTA CTOPAHHS TOILIHBA. VY aenbHas TEIIOTa CropaHus TOIUIMBA. HOBOT'O CropaHusi TOIUIMBA M paccuntsiBaTh ece. Ilpusomar | 03 1Q.
Amnanuns Tabnune! 2 yaeoruka. @opmyna MaTepHuaia TIPUMEPHI SKOIOTHIECKOTo TotunBa. Kiaccupuuupyiort
JUIs pacdyeTa KOJIMYECTBA TEIJIOTHI, BUJbI TOIUIMBA [0 KOJMYECTBY TEIUIOTHI, BBIAEIIAEMOM
BBIEIISIEMOTO IIPU CTOPAaHUU TOILIMBA. [IpU CTOPaHUHU.
Permenme 3amad. 5
Jemonctpanuu. O0pasbl pa3InIHBIX
BUJIOB TOIUIMBA, HarpeBaHUeE BOJBI MPU
CrOpaHHUM CIIMPTA WM I'a3a B TOPEJIKE.
11.3akoH COXpaHEHUS U 3aKoH COXpaHEHHS MEXaHUUECKON HU3Y4ECHUS TEeKYyIIUN [IpuBOaAT MpUMEpPHI IPEBpaICHUS MEXaHUYECKOU 04.10. —
[IPEBPALICHNUS SHEPTHH B sHepruu. [IpeBparenue MeéaHI/IlIeCKOI/I HOBOTO SHEPIUH BO BHyTpeHHm}oﬁnepexona SHEpIuu OT 10.10.
SHEepruu BO BHYTpeHHIOM. [IpeBparenne MaTepHaia OJIHOTO Tefa K apyromy. [IpuBoasT mpumepsl
MCXAHHUYCCKHUX U TCIIJIIOBBIX P . yTb PeBb P Py y- 1P P DL, . 6
BHYTpPEHHEH SHEPTUU B MEXaHHUUECKYIO MOJTBEP K IAIOIINE 3aKOH COXPAHCHUS MEXaHUUECKOM
Hponeccax. sHepruro. COXpaHeHHUe SHEPTUM B sHeprud. CHCTEMaTH3UPYIOT U 0600MIAIOT 3HAHUS
TEIUIOBBIX IIpOLIECCcaXx. 3aKOHA Ha TEIJIOBBIE IPOLECCHI.
3aKOH COXpaHEHUsI U MIPEBPALLECHUS
SHepruu B npupoje. Pemenue 3aaau.
12. KouTponbpHas pa60Ta No 1. KonTponbaas pabota o Teme «TemnoBsie |  KOHTPOJIS uToroBbIl | [IpUMEHSIOT 3HaHUS K peLIeHHU0 3ajay. 04.10. —
«TermIoBLIe siBIenns. Pacyer sIBIIEHUs. PacyeT KonuyecTBa TEIIOThD. SHaHuli U 10.10.
YMEHUI
IKOJIMYCCTBA TCIIJIOTHI». 6
13.|ArperaTHbie COCTOSHUS ArperaTHbl€ COCTOSIHUSI BELLIECTBA. W3Y4EHHUS BBOJHBIN [IpuBonsaT npumMeps! arperatHbix cocrosinui Bemectsa. | 11.10.-
BemiecTBa. [LaBnenue u Kpucrannuueckue tena. [Inasnenue u HOBOT'O OTnMyaroT arperaTHble COCTOSIHUS BELIECTBA U 17.10.
T p— oTBepAeBaHue. TeMiieparypa IIaBICHHUS. Marepuaia O0O0BACHAIOT 0COOEHHOCTH MOJICKYJISIPHOTO CTPOCHUS
PA Ananu3 Tabmunpl 3 yueOHUKa. ra3oB, JKUAKOCTEH U TBEPAAX Ted. OTIMYaloT MPOIEecc
KPpUCTAJNINYCCKUX TCII. 7

JemoHncTpanuu. Monens
KPUCTATMYECKON PEIIeTKH MOJIEKYJT BOJIBI
U KHCIIOPOJia, MOJIENIb XaOTHIECKOTO
JIBIDKEHHSI MOJIEKYJT B Ta3e, KPUCTAJLIBL.
OmnwiThl. HabnroieHne 3a TasHUEM KyCOYKa)

JibJla B BOAC

IUTaBJICHUS TeJla OT KPUCTAJUIN3AIUH, IPUBOJIAT
MIPUMEPHI 3THX MpoleccoB. PaboTaioT ¢ TekcToM
ydeOHHKA.

[TpoBonsAT HCCIEenOBATENBCKII SKCIIEPUMEHT 10
W3YYEHHIO MJIaBJICHIS, AETAf0T OTYET U OOBACHIIOT
pe3yabTaThl IKCIIEPUMEHTA.
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14. Fpa(bI/IK IUIABJICHUS U VY nenbHas TeIoTa MmiaBjieHusl, ee HU3Yy4YECHUS TeKYIIH AHANM3UPYIOT TAOJIMYHBIC JAHHBIC TEMIICPATYPHI 11.10. -
OTBEp/ICBAHIS (u3MYECKU CMBICI M €IMHULIA. HOBOT'O TUIABJICHHS, TPa(¥K IUIABICHHUS U OTBEPICBAHUSL. 17.10.
KOHCTAIINYECKIX Ten OOBsicHEHHE MTPOLIECCOB IUIABICHUS U MaTepHana PaccunThIBaIOT KOJIMYECTBO TEILIOTHI, BBIACSIOMETOCS 7

p ) OTBEp/IeBaHMsI HA OCHOBE 3HaHUH O IPU KPUCTAIIM3AIHUU. Y CTAHABIMBAIOT 3aBUCUMOCTh
Y nenbHast TEII0Ta MOJIEKY/IIPHOM CTPOEHHH BEIIECTBA. Tpolecca MIaBIeHus U TeMIepaTyphl Tena.
TJIaBJIECHUS. Amnanus Tabnunst 4 yaeoauka. @opmyna OOBSICHAIOT MPOLECCHI TUIABJICHHUS M OTBEPICBAHMS

JUIs pacdyeTa KOJIMYECTBA TEIJIOTHI, TeJa Ha OCHOBE MOJIEKYJISIPHO-KUHETHUECKUX
HEOOXOIMMOTO TS IDIaBJICHHS TeNa WIN MIpENCTaBICHUN.

BBIACIISIOLIETOCS IIPU €T0

KpucTtayumzanuu. Pemenue 3aaay.

15.|Pemenue 3amay Ha pacuer Pewenne 3anay no teme «Harpesanue hopMupoBaHUs| TEKYIINI OnpenensioT KOIn4ecTBO TeIoTH. [lomydaror 18.10. —
KOJIHYECTBA TEIUIOTHI P TeN. YMEHUI HEOOXOMMBIC 3HaHNs 13 Tabuu. [IpuMensitor sHaHus | 24 10
IUTABTIEHUH 1 OTBEPICBAHHIL [InaBneHue U KpUCTALIU3ALMSI. K pELICHHUIO 3a/1a4. 8

16. Mcmapenue. HachimeHHbIiH 1 [TapooOpazoBanue 1 UcapeHue. U3Yy4CHHUS TEKYIIUH OOBACHSIOT OHWKEHHE TeMIepaTypsl skuakoctu mpu (18,10, —
HEHACBILICHHBIIT T1ap. CxopocThb HCTIAPEHHAL. HacebleHHs1i 1 HOBOT'O ucnapeHud. IIpusoasat npumepst ﬂBJ’I?HI/IfI MIPUPOJIBI, 24.10.
M — HeHachIIeHHbIH map. KoHaeHcamys napa. | MaTepuaia KOTOpbIe 00BACHAIOTCS KOHAeHcaluel napa. [Iposoast 8

A ’ OCo0EHHOCTH MTPOIIECCOB HCHIAPEHUS U HCCIIE0BATEIbCKUM AIKCIIEPUMEHT 110 U3YUICHUIO
koHzeHcauuu. [lornomenue sHEprun Npu HCTIApeHMS U KOHJCHCAINH, aHATU3UPYIOT €ro
UCTIAPEHUH >KUIKOCTH U BBIJCJICHHUE €€ Pe3yIbTAThI U [1e1aTh BBIBOJBI.
MPU KOHJEHCALMHU Mapa.
JemoHcTpanuu. SIBleHue ucapeHus u
KOHJCHCALIUU.

17. Kunenue. Y aenpHas TEIIOTa Iponecc kunerns. [TocTosHCTBO hopMupoBaHUs| TEKyIIUH Pabotarot ¢ Tabmureit 6 yueoruka. [IpuBoasr 25.10. —
napooGpa3oBaHus U TEMIIEPATypb! [PH KUIECHUH B OTKPHITOM YMEHUI [IPUMEPHI, UCIIOJIB30BAHNUS YHEPTUH, BBIICISIEMOM IIPH 30.10.
KOHICHCALIH cocyzne. PuznyecKkuil CMbICH YAEIbHON KOHJEHCALUK BOASIHOTO napa. PaccuuteiBaior 9

) TEIUTIOTHI TapooOpPa30BaHUS U KOJINYECTBO TEIUIOTHI, HEOOXOIMMOE /ISl TPEBPAICHHS
KOHJIeHCAnU. AHAIN3 TaOIHIIBI 6 B T1ap XUIKOCTH JIt000it Maccel. [IpoBozsT
yuebHHKa. Pemenue 3amay. HCCIIE0BATEIBCKUH AIKCIIEPUMEHT 110 U3YIECHUIO
Jemonctpanuu. Kunenue Boas!. KHIICHUS BOJIBI, aHAJTM3UPYIOT €r0 Pe3yJIbTaThl, AeTat0T
Konnencanus napa. BBIBOJIBI.

18.|Pemenue 3amay Ha pacuer Pemenue 3aau Ha pacyeT yJienbHOM (hopmupoBaHUsl| TEKYIIHA Haxomstr B  Tabmuie  HeobOxomumble  aanuHble. (2510, —
KOJIMYECTBA TEILIOTEL. TEIUIOTHI Tapo00OpPa30BaHU, KOTHUECTBA YMEHHUI PaccunTBIBAIOT KONMYECTBO TEIUIOTHI, IMOIYYEHHOE | 3() 1().

TEIUIOTHI, OTJAHHOTO (TOJIYy4EeHHOI0) (otmanHOE) TEJIoM, yIIENbHYIO TEIUIOTY 9

TEJIOM MPH KOHICHCAIIUU
(mapoo6pazoBanun)

napoo0Opa3zoBaHus. AHAIM3UPYIOT PE3yNbTaTHI,
CpaBHHBAIOT UX C TaOINYHBEIMHA JaHHBIMH.

Ocennue kanukynsl 31.10. — 07.11,
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19. BnaxxHOCTH BO3TyXa. BnaxxnocTs Bo3znyxa. Touka pochl. hopMupoBaHus| TEKyIIUi [IpuBonsaT nmpumepsl BIUSHUS BiaxkHocTH Bosayxa B |08.11. —
JTaGopaTopHas pabora Ne 3 Croco0bI onpeenieHns BIaKHOCTH YMEHHUI ObiTy M JesTeNbHOCTH  4enoBeka.  Msmepsior | 1411,
BO3AyXxa. ['urpomerpst: BI@XHOCTh  Bo3ayxa.  Paborailor B Tpymme.
«3MepeHne BIaXKHOCTH 9 y 10
KOHJICHCALIUOHHBIN, BOJIOCHOM. Krnaccudumupyror  npubopsl  mis  M3MEpeHHs
BO3yXa». Icuxpometp. JlabopaTopnas pa6ota Ne 3 BIQKHOCTH BO3/TyXa.
«3MepenHne BIaXHOCTH BO3IyXa».
Hemonctpanuu. Pa3nuuHble BUABI
TUTPOMETPOB, TICHXPOMETD,
MICHXpOMETpHYecKast TaOJIHIIa.
20.PaboTarasau napa npu Pabora rasa u mapa npu pacuIupeHuH. N3ydCHHS TEKYTIIHA OO6msacusaroT npuHOUI padotel u ycrpoiicteo JABC. (08.11. —
pacimpenn. J{BUraTeis TemnoBele nBurarenu. [Ipumenenue HOBOT'O Hpusomsr npumepsr npumenernst IBC Ha npaktuke. | 1411,
3aKOHAa COXpAaHEHUS U TPEBPALICHUS MaTepHuaia OOBACHIIOT SKOJIOTHUECKUE TIPOOIIEMBI
BHYTPEHHETO CTOPAHHMS. 10
SHEPIHH a TEIUIOBBIX JBUTATEIIAX. ucnonb3oBanus [IBC u myTH ux peuicHusl.
YeTpolcTBO U IPUHLIMIL JEHCTBUS
nBurarens BHyTpeHHero cropanus (JBC).
Okosoruyeckue mpooiIeMsl pu
ucnonb3oBannu J[BC.
Hemoncrpanuu. IlonseM Boab! 3a
MOPIIHEM B CTEKJSIHHOW TpyOKe, MOJIelb
JBC.
21. [TapoBas Typ6I/IHa. KIIJ, YCTpoiCTBO ¥ NPUHLIMI IEUCTBUS KOMOMHHUPOBAH| TEKYIIUN OOBSICHIIOT yCTPOWCTBO W  mpuHOun  fedctBus |15.11. —
TEIIOBOTO JIBUTATES. napoBoii Typounsl. KI1/] Ternosoro HBIN napoBoil TypOHMHBL. [IpUBOAAT NpUMEpHl NMPUMEHEHHS 21.11.
jnsurareis. Pemenue 3agad. napoBoil TypOuHbl B TexHuke. CpaBnuBaror KIIJ] 11
Pa3IMIHBIX MAIIUH U MEXaHH3MOB.
22.100001maromui YPOK. O6o6marmuit ypok 1o teme «TernoBbie |[GopMupoBaHUs]| TEKYIIHMA Bricrynator c JIOKJIaJlaMH. Hemonctpupytor (15.11. —
SIBIICHHSD» YMEHHH MPE3CHTAINA. YYacTBYIOT B 00CYKICHUH. 21.11.
11
23. KOHTpOJ‘II)HaH pa60Ta No 2. KontpomsHas pabora mo teme KOHTPOJIA UTOroBelid | IIpUMEHSIOT 3HAaHUS K PEILEHUIO 3a]1a4. 2211. —
«3MEHEHHe arperaTHbIX «I3MeHeHune arperaTHbIX COCTOSIHUN 3HaHI/II>'IVI/I 28.11.
. BEIIIECTBAY YMEHU
COCTOSIHMI BEIIECTBa. 12

DJleKTprUecKne siBjaeHus (29 u)
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24.° JIEKTpU3aIUs TeJl. DnexTpuzanus TEllL. JBa pona u3ydeHus BBOJIHBII OOBSACHAIOT B3aUMOJCWUCTBUE 3apsOHKCHHBIX Ten u (22 11, —
BzaumoieiicTBue 9JIEKTPUUYECKUX 3apsAaoB. Baaumoneit HOBOTO CYILICCTBOBAHNE IBYX POJOB JICKTPHYCCKHX 3apsiioB. | 28 11,
CTBUE OJHOMMEHHO M pPa3HOMMEHHO| MaTrepuala AHanu3upyroT onbIThL. [IpoBOAST McCenoBaTeNbCKUA
BapsSUKCHHBIX TEll. 12
3apsHKEHHBIX TETI. JKCIIEPUMEHT.
JemoHcTpanuu. Onekrpusanus Ten. J[Ba
poJia IIEKTPUUECKUX 3apsII0B.
OmnpiTel. HaOmoneHne 3IeKTpU3aiy Tedl
IIPU CONPUKOCHOBEHUH.
25. DaeKTpOoCKON. DIEKTPUIECKOE VYcerpoiictBo anektpockomna. [lorarue 00| wu3yueHHS TEKYIIMH OO0HapyXHUBAIOT HadJIEKTPU30BaHHBIE tena, |29.11. —
oJIe. aneKkTprdeckoM Tmone. [lome kak OcoOBIH HOBOT'O aneKkTpuyeckoe mose. IIob3yioTes 3NMEKTPOCKONOM. | ()5 12,
BUJ MaTE€pPUH. MaTtepuaia OnpenensioT W3MEHEHHWE CHIIBL, JEHCTBYIOIEH Ha 13
JemoHcTpanuu. YCTpOHWCTBO W IPHUHLMII 3apspKeHHOE TeJI0 P YAAJICHUN U MPHOIIKCHAN €T0 K
JICUCTBHUSL  DJIEKTPOCKOMNA. DJIEKTPOMETP. 3apsSHKEHHOMY TENy.
JetictBue 3IEKTPUYECKOTO TI0JIS1,
OO6Hapy»KeHue 1oJIs 3apsHKEHHOTO 1Iapa.
206. JlenuMoCTh ANMEKTPUIECKOTO JlennuMocCTb 3JEKTPUUYECKOTO 3apsija. U3Y4YEHHUS TEKYIIH O0wsacustoT onbiT Modde — Mummmkena. JlokaseBatot (29,11, —
sapsiza. CTPOCHUE aToOMa. DNEKTPOH — YacTHIIa C HAUMEHBIIIUM HOBOTO CYIIECTBOBAHHE  HaCTHll, HMEIOUMX HAUMEHBUIME | (5 1D
9JIEKTPUUYECKUM 3apsiioM. Ennnuna Matepuaia anekTpudeckuii  3apsn.  OOBACHSAIOT — 00pa3oBaHUE 13
3JIEKTpUUYECKOTO 3apsiaa. CTpoeHue aroma. MOJIOKUTETBHBIX u OTpHULIATENBHBIX WOHOB.
Crtpoenue siipa atoMa. HelTpoHsI. [TpUMEHSIIOT MEXIPEAMETHBIC CBSI3M XUMUU U (DU3HKH
IIporonsl. Mozenu aToMOB BOAOPOAA, JUist OOBSICHEHHSI CTPOeHHUS aToMa. PaboTaloT ¢ TeKcToM
renus, mutus. oHsl. yueOHUKa.
Hemoncrpanuu. Jlenumocthb
3JIEKTpUYECKOro 3apsiza. [lepeHoc 3apsna
C 3apsHKEHHOT0 JIEKTPOCKOIa Ha
He3apsHKCHHBIN C TIOMOIIIBI0 TPOOHOTO
iapuka.
27.100bpscHeHe AIEKTPUICCKUX OOBsACHEHHE HA OCHOBE 3HAHUI O U3Y4EHHUS TEKYIIHA OOBACHSIIOT JJIEKTPU3ALUIO Tell mpu |06.12. —
SIBITCHUI CTPOEHHUH aToMa 3JIEKTPU3ALUH TeJ IpU HOBOT'O CONPUKOCHOBEHMH. YcraHaBimmBaoT | 12 12.
CONPUKOCHOBEHMH, NIEpeaue YacTH Marepuaia nepepacnpenesieHde 3apsiia Npu  [epexone ero ¢ 14

NIEKTPUIECKOTO 3apsia OT OJJHOTO Telia K
JIpyroMy. 3aKOH COXpaHEHUs
ANIEKTPUUYECKOTO 3apsa.

JemoHCTpanuu. DIeKTpu3aIus
AIIEKTPOCKOIIA B DIIEKTPHUYECKOM MOJIE
3apsDKEHHOTO Telna. 3apsijika 3JeKTPOCKOoIa
C MOMOII[BIO METAITTHMYECKOTO CTEPIKHS
(omsIT 1O pHc. 41 yueOHuKa). [Tepenaya
3aps/a OT 3apsDKEHHON MajIouKy K

He3apHX<CHHOfI TUJIB3C.

Ha’JICKTPU30BAaHHOTO Tejla Ha HEHadJICKTPU30BAHHOE
mpu  compukocHOBeHMH.  OO0OmarwT  crmocoObl
3IEKTPU3ALUH TEIL.
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28. [IpoBoHUKH, JleneHre BEMIECTB MO CITIOCOOHOCTH W3y4YEeHUs Tekynii | Ha ocHOBe 3HaHUiT CTPOCHUS aTOMa OOBSCHSIIOT 06.12. —
[1OJTyIIPOBOIHUKH MPOBOIUTH JIEKTPUUECKUH TOK Ha HOBOT'O CYIIECTBOBaHKE MIPOBOAHUKOB, NTOJIYIPOBOAHUKOB U 12.12.
MPOBOHUKY, NOTYIPOBOJHUKH U MaTepHana JaIeKTpuKoB. [IpuBoAAT MpuMepsl NPUMEHEHUS 14
HCHPOBOTHUKH JIVDJIEKTPUKH. XapaKkTepHast 0cOOCHHOCTD MIPOBOJIHUKOB, OJIYIPOBOJHUKOB U TUIEKTPUKOB B
PICKTPUYCCTBA. TIOJTYIPOBOJHUKOB. TEXHHUKE, MPAKTUIECKOTO IPUMEHEHHUSI
Hemoncrpanuu. [TpoBogauku u MTOTYTIPOBOXHUKOBOTO rona. Habmomarot padoty
IRIeKTpuKU. [IpoBOTHUKY 1 TTOJTYTIPOBOTHUKOBOTO THOJIA.
TURJICKTPUKHU B 3JICKTPUIECKOM IIOJIE.
ITonynpoBOAHMKOBBIN IHOA.
Pabora mosrynpoBoAHUKOBOTO AWOA
29.P9 JIeKTpI/IquKI/Iﬁ TOK. DNeKTpuIecKuii TOK. Y CIIOBHS W3Yy4EHHUS TEKYIIMH OOBACHSIIOT YCTPOHCTBO CYXOTO ralbBaHUIECKOTO 13.12. —
VICTOYHUKH 3IICKTPUUYECKOTO CYIIECTBOBAHMUS HIIEKTPUIECKOTO TOKA. HOBOTO aneMenTa. [IpUBOIAT MpUMEpHl HCTOYHHKOB 19.12.
oKa WcTOYHHUKH DIIEKTPHIECKOTO TOKA. MaTepHuaia AIEKTPHUYECKOTO TOKA, OOBSACHSIIOT HX Ha3HAUCHHUE. 15
) KparkoBpeMeHHasi KOHTpOJIbHas paboTa KnaccuduuupyroT HCTOUHUKH DIIEKTPHYECKOTO TOKA.
o TeMme «Ouekrpusanus tea. CtpoeHue [IpuMeHSIOT Ha IpaKTUKE MPOCTEeHIITHe
aToMa». HCTOYHHUKHU TOKaA (FaJ’II)BaHI/I‘-IeCKI/Iﬁ OJICMCHT,
JeMoHcTpanuu. DnekTpodhopHas MalinHa. AKKyMYJISITOPBI TUTAHUSA).
IIpeBpalieHre BHYTpEHHEN SHEPIUY B
3NeKTpuyecKyto. [elictBue
AIEKTPHUYECKOTO TOKA B IIPOBOIHUKE HA
MarHuTHYIO cTpenky. [IpeBpammenne
SHEPTHUU U3IYICHUS B AICKTPHUCCKYIO
SHepruro. ['apBaHNYeCKU SJICMCHT.
AKKYMYISTOPBI, (POTOIIEMEHTHI.
OmnbiTel. M3roToBieHne ralbBaHuIeCKOrO
3JIEMEHTA U3 OBOILIEH WK GPYKTOB.
30. SHGKI‘pI/IquKaﬂ LIETIb, €€ DJNeKTpUYecKas el U €€ COCTaBHBIC W3y4YEHUs TEKYIIHA CobOuparor  smekTpudeckylo  memb.  OOwscHsioT (13,12, —
COCTABHEBIE YACTH. 9acTH. Y CIIOBHBIE 0003HAUCHUS, HOBOTO OCOOEHHOCTH JNIEKTPUYECKOTO TOKa B MeTamax, | 19 12,
MPUMCEHACMBIC Ha CXEMaX JJICKTPUICCKUX Matepuajia Ha3HAYCHUEC HNCTOYHHKA TOKA B JJICKTPUYCCKOU IICIIH. 15
Lenen. Paznuyaror 3aMKHYTYIO 31 Pa3OMKHYTYIO
Jemonctpanuu. CocTaBieHue aNIeKTpUYecKue 1eny. PaboTaroT ¢ TekcTOM ydeOHHKa.
IIPOCTEHILEH JIEKTPUUECKON LIEH.
31.DnexTpuueckuii TOK B IIpupona 351eKTpUYECKOro TOKa B U3Yy4EHHUs TEKyIUH IIpuBomAT mpuMepsl XHMHYeckoro u Teminosoro (20,12, —
MeTaiax. JleicTBus MeTauiax. CKOpocTh pacpoCTpaHEHUS] HOBOTO ACHCTBHS DICKTPHYECKOTrO TOKA M MX HCIOIB30BAHMUA B | 25 19
3JEKTPUYECKOTO Marepuaia TexHuke. OOBSICHAIOT TEMJIOBOE, XHMHYECKOe U
DJIICKTPHUYCCKOT'O TOKA. 16

TOKa B MpoBOJHUKE. [leficTBUs
3JIeKTpUYECKOTo Toka. [IpeBpanienue
JHEPIUM JIEKTPUUECKOTO TOKA B APYrUe
BUJBI SHEpruu. Hampasnenue
9JIEKTPUYECKOIO TOKA.

MarHUTHOE JEHCTBUS 3JIEKTPUUECKOro Toka. Padoraior
¢ TekctoM ydeOHuKa. Kiaccupuumpyror neicTBus
JIEKTpHYecKoro Toka. O000MAIOT U JIeNal0T BBIBOJIBI O
NPUMEHEHNH Ha MPAKTHKE IEKTPHUECKUX TPHUOOPOB.
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Hemouncrpatuu. Moaenb
KPUCTAITMUECKON PEeLIETKH MeTallia.
TemnoBoe, XUMUYECKOE, MATHUTHOE
JlelicTBUA TOKa. ['anpBaHOMETD.

OmnpITel. B3anmopelicTBie MTPOBOIHIKA C
TOKOM ¥ MarHuTa.

32.|Cuna Toka. AMImiepMerp. Cuna Toka. IHTEHCHBHOCTB KOMOMHUPOBAH| TEKyLIHH OOBACHAIOT 3aBUCUMOCTD uHTeHcuBHOCTH (20,12, —
3JIEKTpUUYECKOT0 ToKa. Dopmyna uist HBIN JICKTPUYECKOTO  TOKA OT  3apsAia M BPEMCHH. | 95 19
ONpEIENICHUs CUIIbI TOKA. ENMHULBI CUIIBI PaccuntriBator mo ¢Qopmyne cumy Toka. Bwipakaror 16
Toka. Haznauenue amnepmerpa. CUJIY TOKA B Pa3jINYHbIX CANHHLIAX.
BxiroueHue amnepmerpa B LETIb.
Hemonctpanuu. Bzaumoneicraue 1Byx
NapajulebHBIX IPOBOJAHUKOB C TOKOM.
JemoncTpanuu. AmMnepmerp. M3mepenune
CHJIBI TOKA C TIOMOIIBIO aMIIepMeTpa.
3umHue KaHuKyJel 26.12. — 09.01.
33. Ha60paTOpHaﬂ pa60Ta No 4 Hasnauenue amnepmerpa. Bxitouenue hopMupoBaHUs| TEKyIIUH Bxmrouator ammnepmerp B uenb. Ompenpensitor neny |10.01. —
«CBOpKa HIEKTPHIECKOI amrepmerpa B 1enb. OnpeneiaeHue LeHbl YMEHUI JieNeHHs aMIIepMeTpa U raibBaHoMeTpa. Ueptar cxemy | 16.01.
JIelleHus ero mkansl. 3MepeHnue cuiibl JNeKkTpudecko nenu. M3Mepstor cuiy TokKa Ha
EeY U U3MEPCHUEC CUJIbI 17
TOKa ammnepmeTpoM. JlaboparopHas pabora pa3IMYHbIX ydacTKax nenu. PaboTaroT B rpymie.
[TOKa B €€ pa3sJINIHbIX Ne 4 «C6opka dIeKTpUYECKOH IEnH U
ydaCTKax». I/IHCprKTa)K o U3MEPEHUEC CUJIbI TOKA B €€ PA3JIMYHBIX
Th. y4acTKax».
34.D JIEKTPUYECKOE HAMPSIKCHHE. DNIEKTPUUECKOE HANPSOKEHUE, EAMHNLIA W3Y4EHHUS TEKYIIHA Bripaxxator Hanpsbkenue B kB, MB. Anammsupyior |10.01. —
M3MepeHie HaPSKEHNUS. HanpspkeHust. opmyna 1uist onpeeneHus HOBOT'O Ta0/IMYHbIC JaHHbIC, PAGOTAIOT € TEKCTOM Y4eOHHKA. | 16 0].
HanpsDKeHUs. AHAIA3 TaOIHuIb 7 Marepuaia PaccuutsiBatotT HaIpsHKeHHE o thopmyme. 17

yueOHMKa. BKiIroueHHe BOIbTMETpa B
nens. M3smepenue HanpsKeHus
BOJIETMETPOM.

JeMoHcTpanuy. DIeKTpUUECKHE I C
JIAMIOYKOIl OT KapMaHHOTO GoHAPs U
AKKyMYJISITOPOM, JIaMIoil. BonsT™erp.
H3mMmepenne HanmpsKeHHs ¢ TOMOIIBIO

BOJIbTMETpPA

OnpenensioT LeHy AeJIeHHS BOJbTMETpa. BrmrouaioT
BOJIbLTMETP B LEIIb. I/I3Mepﬂ}OT HalpsHKEHUE Ha
Ppa3JIMYHbIX ydyacTKax 1. qepTSIT CXEMbI
3JIEKTPUYECKOH LEMu.
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35. 3aBUCUMOCTD CHJIBI TOKA OT DNEeKTPUUECKOE COMIPOTUBIICHHE. W3Y4EHUS TEKY U Crpost Tpaduk 3aBUCHMOCTH cuiabl Toka oT (17.01. —
HAIPSDKCHHS. DIICKTPHUCECKOE OrnpeneneHue ONbITHBIM ITyTeM HOBOTO HanpsokeHus. OOBACHAIOT NPUYMHY BOSHMKHOBCHHS | 23 ()1,
COMPOTHBIICHIE 3aBHCHUMOCTH CHJIBI TOKA OT HAMPSHKCHHUS MaTepuaia COTNPOTHBIICHUSI. 18

MIPU [IOCTOSIHHOM COIMPOTHUBIICHUU.
IPOBOAHUKOB. Tpupoa 31eKTPUYECKOTO
COTIPOTHBIICHHSL.
36.| JIabopaTtopHas paborta Ne5 JlabopaTopHras padoTta Ne5 «M3mepenue  |hopmMupoBanus| TEKyIIUi Brmrouaror BonmbTMeTp B menb. Omnpenensitor ueny |17.01. —
«3MepeHe HANpsOKCHHS Ha HaIpsDKEHUS Ha PAa3INYHBIX Y9aCTKaX YMEHHH JieNeHus BONbTMETpa. YepTaT cXemy SIeKTPHYecKod | 93 01,
SIEKTPUUECKON IISTIM. nenn. M3MepsroT HanpshKeHNe Ha Pa3IMIHBIX YIacTKaX
Pa3TUYHBIX y4acTKax 18
N nenn. PaboTtaror B rpymme.
DJIICKTPHUYCCKOU LICIIN».

37.3akoH Oma s ydacTka VcTaHOBIICHHE HA OIBITE 3aBUCUMOCTH U3Yy4EHHUS TEKYIIMH YcraHaBnauBalOT  3aBUCUMOCTh  cuibl  Toka B | 24.01.

LTI, CHJIBI TOKA OT CONPOTHUBIICHUS MTPH HOBOTO MIPOBOJHHUKE OT COMPOTHBJICHUS OSTOTO TMPOBOJHUKA. _
MOCTOSIHHOM HampsbkeHuu. 3akoH Oma Jijis|  Marepuana 3anuceiBatoT 3akoH OMa B Buae (Gopmyinbl. PemaroT 30.01
ydacTka 1emnu. Pemenue 3agad. 3amau Ha 3akoH OMa. AHAIM3UPYIOT PE3yJIbTaThl D
JemoncTpanuu. 3aBUCUMOCTh CHJIBI TOKa OTIBITHBIX TAHHBIX, IPUBEJICHHBIX B TaOJHIIE. 19
OT COMPOTHBJICHUS IPOBOJIHUKA TIPU
MOCTOSTHHOM HaMpsDKEHUU. 3aBUCUMOCTh
CHIIBI TOKA OT HATIPSDKCHUS TIPU
MOCTOSTHHOM COIIPOTHBIICHUU Ha YIacTKe
IETIH.

38.[Pacuet COTIPOTHUBIICHUS COOTHOIIEHHE MEXY CONPOTUBICHUEM U3Y4YEHHUS TEKYIIH HccnenyroT 3aBUCMMOCTb CONPOTUBIEHUS poBoAHuKa | 24.0].-
IPOBOJHKKA. Y IEIbHOE MIPOBOTHUKA, €T0 JUTHHOM, TTOMIAIBI0 HOBOTO OT €ro JUIMHBI, IUIOLIAJM IOIEPEeYHOro CceueHus u | 30 (1.
COMPOTHBIICHITE TIOTIEPEYHOTO CEYCHHUS. Y JeTbHOE MaTepHuaa MaTepualia TPOBOJHHKA. BBIYHCIAIOT  yAETbHOE 19

) COTIPOTHBIICHHUE IPOBOTHIKA. AHAITN3 COTIPOTHUBIICHUE MTPOBOTHHUKA.
Tabnuupl 8 yueOHuka. Dopmyna s
pacdera COpOTHUBIEHUS MPOBOTHUKA.
Pemenue 3anau.
JemoncTparun. 3aBUCUMOCTh
COTIPOTHBJICHUS IPOBOJHUKA OT €TO
pa3MepoB M pojia BEIIECTBa.

30. [Tpumeps! Ha pacyeT Pemenue 3anau. (hopmupoBaHUsl| TEKYIIHA Ueptar cxemsl 3nektpuyeckod nenu. PaccuurtsiBaror |31.01. —
COIIPOTHBIICHHUSI IIPOBOIHIKA, YMEHU ANEKTPUIECKOE COTIPOTHBIICHHUE. 06.02.
CUJIBbI TOKA U HaIIPSIKEHUSI. 20
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40. Peocrartsl. JlabopaTopHas IpuHIUD neiicTBUS 1 HA3HAYCHUE hopMupoBaHus| TEKyIIUi CoOuparor ~ amekTpuueckyto  nems. [lomw3yrorest |31.01. —
pabota Ne 6. «PerympoBaHue peocrara. [ToaxmodyeHne peocrara B 1IETb. YMEHHUI peoCTaTOM Ul PeryaMpoBaHMsS CHIBI TOKa B LEHH. | ()G (02.
CHTBI TOKA PEOCTATOM JlabopaTophast paboTa Ne 6. PaGorator B rpymme. IIpeactaBisioT pe3yabTaThl 20

: «PerynupoBaHue CUIbI TOKa PEOCTATOM). n3MepeHnit B Buie Tabiauu. OOOOWmIalOT W JenaroT
Mucrpykrax mno Thb. JlemMoHCTpaiuy. YCTPOHCTBO M MPUHIKTI BBIBOJIBI O 3aBUCHMOCTH CHJIBI TOK& M COTPOTHBJICHHUS
JIeHCTBUS peocTara. PeocTtarsl pa3HbIX IIPOBOJHUKOB.
KOHCTPYKLUHI: IOJ3YHKOBBIH,
LITETICEIbHBINA, MarasuH CONPOTUBIICHUH.
M3MeHeHue CIITBI TOKA B IIETIH C TIOMOIIIBIO
peocrara.

41.JTaboparopHas padota Ne 7. JlabopatopHas pabota Ne 7. hopMupoBaHUs| TEKYIINI CobuparoT  JJEKTPUYECKYIO0  IETb. Wzmepsiror |07.02. —
«Onpeenenne «OrmpeneneHne CompoTHBICHHS YMEHHH COTIPOTHBIICHHE MIPOBOTHIKA npu nomouy | 13 (2.
COMPOTHBICHIS MIPOBOTHHKA MIPH IOMOIIN aMIiepMeTpa ’ amMmepMeTpa HW BOIBTMETpa. PaboTaror B rpymIe. 21

BOJIbTMETpa». Pemienue 3agay. [IpencTaBasioT pe3yabTaThl U3MEPEHHI B BUJIE TaOJIHII.
IIPOBOAHUKA. I/IHCTI)YKTa)K
o Th.

42.[MocienoBarenbHOE [TocnenoBarenbHOE COeAUHEHNE H3y4YeHUs TEeKYILUN [IpuBoauT npumeps! nocnenoBatenbHoro coenuenus |07.02. —

COEJTMHEHNE TIPOBOHUKOB. MpoBOTHUKOB. CONPOTHBIICHHE HOBOTO IIPOBOJHMKOB. PacCUuTHIBAIOT CUITy TOKA, HAIIPSKCHUE, 13.02.
MOCJIEIOBATEIBHO COCTUHEHHBIX MaTepHaia COTIPOTHUBJICHHUE MIPH MOCIIEI0BATEIIEHOM COETUHEHUH. 21
mpoBoAHKUKOB. CHila TOKA U HANPSDKEHUE O0600IIal0T U JIeNIal0T BEIBOJIBI O 3HAYEHUH CUJIBI TOKA,

TIPH TIOCIIEI0BATEIEHOM COCIMHCHIH HATPSKEHUS ¥ COTIPOTUBIICHUS TIPH
MIPOBOJHUKOB. Pemenue 3amay. MOCTICIOBATEIEHOM COCTMHEHUH TTPOBOIHUKOB.
Jemonctpanuu. Llens ¢ mocaenoBaTensHO

COCIMTHEHHBIMH JIAMITOYKAMH,

MIOCTOSTHCTBO CHJIBI TOKA Ha Pa3IMIHBIX

ydyacTKax Henu, I3BMEPECHUEC HATPSHKCHUS B

MIPOBOTHHUKAX TPH MOCIEA0BATEIFHOM

COEJIMHEHUH.

43. [MapamiensHOE COeTUHEHHE [TapamrensHOE COCMHEHUE TPOBOHUKOB. | U3yYCHHS TEKYIIIH [IpuBoaAT MPUMEPHI TAPAIICTHFHOTO COSTUHEHHUS 14.02.-
IIPOBOIHHKOB. ConpoTHBIIEHHE NAPATUICIBHO HOBOTO NPOBOJHHUKOB. PaCCUNTBIBAIOT CHITY TOKA, HAMPSDKCHHE, | 2() ()2,

COEJMHEHHBIX MPOBOIHUKOB. CHila TOKa M |  MaTepHuaja COTIPOTHUBJICHHUE MIPH MapallJIeIbHOM COSAUHEHHH. 29

HalpsHKEHUE TTPU MapajljICIIbHOM
COCMHCHUU IPOBOJIHHUKOB. Pemenue
3ajaady.

I[eMOHCTpaIII/II/I. HGHL C napauieJIbHO
BKJIFOUCHHBIMHU JIaMIIOYKaMH1, U3MEPEHNE
Halps’KEHU B [IPOBOJIHUKAX IIPH
napajjieJibHOM COCAUHCHHUU.

OO000IIalOT U ICJIAI0T BBIBOJIBI O 3HAYCHUHU CHJIBI TOKA,
HATMPSKEHUS ¥ COMPOTHRIICHHUS ITPH MapaICIbHOM
COCTMHEHUH [TPOBOTHHUKOB.
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44.|Pemenue 3a1a4 Ha pacuer CoenuHeHne POBOAHUKOB. CMemIanHoe  |(POPMHUPOBAHUS| TEKYIIHIA PaccuuTtbiBaloT cuity TOka, HaMpsbKEHUE, 14.02.-
CHLIIBI TOKA, HAIPSKCHUS, coenuHeHue. 3akoH OMa A7s ydacTka YMEHHUI COTNPOTHBIICHUE TIPY NApaUICTbHOM U 20.02.
LETIH. MOCJIE0BATENbHOM COCTUHEHUH IPOBOAHUKOB.
COIMPOTUBIICHUS IIPOBOIHUKA. 0 22
PUMEHSIOT 3HAHUS K PEIICHUIO 3a]1a4.

45, KOHTpOJ'IbHa}I pa60Ta No 3. KouTtponbHas pabora mo remam KOHTPOJIS UTOTOBBIA | [IpUMEHSIOT 3HaHUS K PELICHUIO 3a]1a4. 21.02. —
«DNEKTPHYECKHIA TOK. «Qnexrpuyeckuii Tok. Hanpsokenue. 3HaHI/II>'IVPI 27.02.
Coe/TuHeH e IPOBOTHHKOBY. Conpotusienue. CoeuHeHHE yMEHUI 23

IIPOBOJHUKOBY.

46.[PaboTa 1 MOIIIHOCTH Pabora 3nekrpuueckoro Toka. dopmyna HU3Yy4ECHUS BBOJHBINA | PaccumThIBaroT paboTy M MOIIHOCTH 3jiekTpuueckoro |21.02. —

DIIEKTPHYECKOTO TOKA. IUTS pacdera paboTHI 3JIEKTPHIECKOTO HOBOT'O TOKa. BBIpaXaiOT eAMHHILY MOILIHOCTH Yepe3 eAMHHULY | 27 (2.
Toka. Enuanme pabotel Toka. MOIIHOCTE | MaTepHaia HalpsDKEHUsT M CHJIBl  TOKAa. Y CTaHaBIMBAIOT 23
3JIEKTpUYECKOro Toka. dopmyna st 3aBHCHUMOCTh  PabOTBI  ANEKTPHYECKOTO TOKa OT
pacdera MOIHOCTHU AJIEKTPUUIECKOTO TOKA. HaNpsDKEHUs, CHJIBI TOKa u BpEMEHHU.
Enuanmer MomHOCTH. AHAN3 TaOIHIIET 9 Knaccupumupyror  snexTpudeckde  MpHOOPHl IO
yaeOHHKA. MOTPeOIIEMO UMH MOIITHOCTH.

JemoHcTpanuu. M3MepeHne MOIHOCTH
TOKa B 1aOOPaTOPHOM 3JIEKTPOILIUTKE.

47. Ha60paTOpHaﬂ pa60Ta No 8. ®dopmyna a7 BEIYACICHUS paboThl TOKa  |(POPMHUPOBAHUS| TEKYIIHHA Bripaxaror pabory Toka B kBT'u; BTru. M3mepstor (28.02. —

«3MepeHre MOLHOCTH U 4yepe3 MOIIHOCTh U BpeMsi. EnuHuIb! YMEHUI paboTy W MOUIHOCTH TOKa B JIAMIIE, HCHOJB3Ys 06.03.
6 paboTHI TOKA, HCHOJIb3YEMbIE Ha IPAKTHKE. ammepMeTp 1 BoabTMeTp. PaboTaroT B rpymie.

PabOTBI TOKA Bu Pacuer cronMocTH H3pacxo10BaHHOI

PICKTPUICCKON JIAMIICD). snexTposHepruu. JlabopaTopuas pabora 24

Muctpykrax o Th. Ne 8. «M3MepeHre MOIIHOCTH M paboThI
TOKA B AJIEKTPUUYECKOHN JIaMIIe».

48.3axoH IDKOYJI}I — Jlenua. dopmyna ajid pacyeTa KOJIM4ecTBa H3y4YeHUs TEeKYIIUN OOBSICHSIOT HarpeBaHue MPOBOJHUKOB ¢ TokoM cC |28.02. —
TEIUIOTHI, BBIJICJIAIONIETOCS B IPOBOIHUKE HOBOTO MO3HIHMH  MOJICKYISIPHOTO ~ CTPOCHHSI  BELIECTBA. | ()G (3.
MIPY IPOTEKAaHUH 110 HEMY AJICKTPUYECKOT0| MaTepHaja PaccunThIBalOT KOJMYECTBA TEIUIOTHI, BBIAEISIEMOTO
Toka. 3akoH J[xxoynsi—IJlenua. Pemenne MIPOBOJHHUKOM C TOKOM 110 3aKkoHy Jlxoyns — Jlenua.
3azad. 24
Hemoncrtpanuu. HarpeBanue
MIPOBOAHHUKOB U3 PA3JIMUYHbBIX BELECTB
3JIEKTPUUYECKUM TOKOM.

49. Kon JICHCaTOoP. Konnencarop. DnekTpoeMKoCTh W3Y4EHHUS TEKYIIHA OOBsACHAIOT Ha3HaueHHWe KoHAeHcaTopoB B TexHuke. (07.03. —
KOoHIIeHcaTopa. PaboTa 3JeKTpuIecKoro HOBOT'O OOBACHAIOT CIIOCOOBI YBEIMYCHMS M YMEHBLICHHS | 13 ()3,
noJist KoHAeHcaropa. Ennnuna MaTtepuaia €MKOCTH KOHJIEHCaTopa. PaccuuTtsiBaroT
3JIEKTPOEMKOCTH KOHJleHcaTopa. Pemenue JJIEKTPOEMKOCTb ~ KOHJICHCATopa, padoTy, KOTOPYIO
3a/1a4. COBEpIIAeT JJIEKTPUYECKOe ToJe  KOHJEHcaTopa, 25

Hemoncrpanuu. IIpocreimmii
KOHACHCATOP, PAa3JIMYHBIC TUIIBI

OHEPTUI0 KOHJACHCATOPA.
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KOHACHCATOPOB. 3apa;u<a KOHJACHCATOpa OT|
3J'IeKTpO(bOpHOI71 MalllnHbI, 3aBUCUMOCTb
€MKOCTHU KOHACHCATOPa OT IUI0IaaAn
ITUIaCTUH, JUBJICKTPUKA, PACCTOAHUA
MEXOY IIaCTUHAMHA.

50.UTamIia HaKaIUBaHus. PaznuuHbie BUIBI JaMIl, HCIIOJIB3YEMBI € B U3Yy4EHHUS TEKYIIMI PasniuaroT mo NpUHLUIY NEHCTBHS JTaMIIBL, 07.03. —
KOpoTKOE 3aMbIKaHHE. OCBEILEHUHU. Y CTPONUCTBO JIAMIIBI HOBOT'O HCIOJIb3YEMBIE JUI OCBEIIECHUS, IPEJOXPAHUTEIH B 13.03.
0 HakajauBaHUs. TeIoBoe NEHCTBUE TOKA. Marepuaia CcOBpeMeHHBIX npubopax. Kimaccuumupyror
PCAOXPAHUTEIIH. DJNeKTpudecKre HarpeBaTeIbHbIE JIAaMIIOYKH, IPUMEHSEMBbIE Ha MIPAKTUKE. AHATUZUPYIOT
nprOopsl. [IpHIrHEI Teperpy3Ky B IEH | U AENAI0T BBIBOJBI O IPUYMHAX KOPOTKOTO 3aMbIKaHUSL. 25
KOPOTKOTIO 3aMbIKaHus. [Ipegoxpanurent. CpaBHHBAIOT JIaMITy HAKQJIMBAHUS U
JemoHcTpanuy. Y CTpOUCTBO U IPUHLUI sHeprocOeperaoIye JIaMIOUKH.
JICHCTBU JIaMIIbl HAKAJIUBAHHUS,
CBETOJUOHBIX U JIIOMUHECLICHTHBIX JIAMII,
JJIEKTPOHArpeBaTeIbHbIC IPUOOPHI, BUJIBI
npeaoXpaHuTenen
51. KontponbHas padota Ne 4. KonrposbHas pabota mo remam «Pabota M| KOHTpPOJIS uTOTOBbIN | [IpUMEHSIOT 3HaHUS K pelIeHuo 3aa4. 14.03. —
«PaBoTa U MOIIHOCTh TOKA. MOIITHOCTb MEKTPUYECKOT0 TOKa», «3aKOH| 3HAHUH U 20.03.
Jbxoyns - Jlennay, «Konaencatopy. yYMEHUI 26
52./000061maromuii YPOK. O0600maromuii ypox 1mo tTeme 000011IeHNS U | UTOTOBBIN | BRICTYmaroT ¢ JOKIaAOM WM CIymarmT gokmansl, (14.03. —
«ONEKTPUYECKHUE SIBICHUSI» MIOBTOPEHUS TOJrOTOBJICHHBIC C HCIOJNB30BAHUEM MPE3CHTALUU: | 2() 03,
«WHCTOpHs  PasBUTHA OIIEKTPHMECKOTO  OCBEIEHHA, 26
Hcnonp30BaHue TEMIOBOrO JIEHCTBUS 3IEKTPUUYECKOTO
TOKa B YCTPOWCTBE TEIUIUI] M HHKYOaTOpOBY, «cTopus
CO3JaHMs KOHJICHCATOPa», «IIpumenenue
AKKyMYJISITOPOBY; U3TOTOBUTH JICHICHCKYIO OaHKY.
DJIeKTPOMArHUTHbIE siBjeHus (6 4)
53.MarautHOE 1oJIE. MaruuTtHoe nosie. Y cTaHOBJIEHUE CBSI3U HU3Y4EHUS BBO/JIHBIH Brinenstor cBsA3b MexAy diekTpuyeckuMm TokoM M |21.03. —
MaruuTHbIC TN, MEXY JIEKTPUYECKUM TOKOM U HOBOT'O MarHuTHEIM 101eM. OOBSCHSIOT CBSI3h HANpaBICHUA | 26 ()3
MarHuTHbIM nojem. OneiT Dpcreaa. Marepuaia MarHUTHbIX JIMHUM MAarHUTHOIO IOJIA TOKa C
MarunuTHoe 1noJje npsiMoro Toka. HampaBJICHUEM TOKa B HpoBojaHuke. I[IpuBonsr
MarHuTHble TUHUU MAarHUTHOTO TMOJIS. 27

Hemoncrpanuu. KapTuna MarHUTHOTO
I1OJISI IPOBOJHUKA C TOKOM, PAcIOJIOKEHUE
MAarHUTHBIX CTPEIOK BOKPYT NIPOBOJAHUKA C
TOKOM.

OmnbiThl. B3anMoielicTBrE IPOBOIHUKA C

TOKOM Y MarHUTHOM CTPCJIKH.

MNpUMEPbI MAarHUTHBIX SIBJICHHI. Y CTaHABJIHUBAIOT CBS3b
MCKAY CYHECTBOBAHUCM DJJICKTPHUYCCKOIO TOKa H
MAarsuMTHBIM IIOJICM. O606IIIaIOT n AC€JIar0T BbIBOABI O
PpacnoI0KCHNU MAarHuMTHBIX CTPCIIOK BOKpPYT
IIPOBOJHMKA C TOKOM.
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54.|MarauTHOE I0JIe KaTYIIKH C IMarHuTHOE MOJI€ KaTYIIKK C TOKOM. U3yUYCHUS TeKyILIUH HaspiBator crocoObl  ycuiieHust MmarHutHoro mnoist |21.03. —
TOKOM. DJICKTPOMATHUTHI U Crioco0bl N3MEHEHHS MArHUTHOTO HOBOT'O KaTyIIKU c TOKOM. IIpusoasr npumepsl | 26 03,
MeWCTBUS KaTyIIKK C TOKOM. MaTepHana UCTIONIb30BAaHUS 3JEKTPOMArHUTOB B TEXHUKE U OBITY.
MX HPUMCHCHHC. (DIEeKTPOMAarHUTHl U UX IIPUMEHEHHUE. VYcTaHaBIMBAIOT CXOJCTBO MEKAY KaTYIIKOH C TOKOM U
McnplTaHue AeWCTBUS AIEKTPOMAarHura. MarHuTHOM  cTpenkoil.  OOBACHSAIOT  YCTPOMCTBO 27
McnpITanne IeHCTBHA AIIEKTPOMAarHUTA. AIIEKTPOMAarHuTa.
JlemoHcTpauuu. JlelicTBre MarHUTHOTO
MOJISL KATYIIKH, TeHCTBHE MAaTHUTHOTO TIOJIS
KaTYIIKH C )KEJIE3HBIM CePICTHUKOM.
Becennue kanukyib 27.03. — 03.04.
55. /Tabopatopnas pabora Ne 9. JlabopatopHnas pabota Ne 9. «Cbopka hopMupoBaHUs| TEKYIINI Cobuparot snexktpomaraut. Habmromator ero neiicteue. (04.04. —
«C6OpKa 2IIeKTPOMATHUTA U OMEKTPOMArHUTA U ACTIBITAHAE €T0 YMEHUI Pabotarot B rpymme. JlenaroT BEIBOIBI U3 HAOIIOICHHN. 10.04.
o NCHCTBUY.
IMCIIBITAHUE €0 ACUCTBUA».
Wuctpykrax mo Th. 28
56. TocTosSHHBIE MArHUTEL. [TocTosiHHBIE MarHuThl. B3aumopeiictBue HU3Yy4ECHUS TEeKYyIUN OOBSICHIIOT NPUYMHBI BO3HUKHOBeHUS MarHUTHBIX |04.04. —
MaFHI/ITHoe moJje 3eMHI/I. MarauToB. OO0BICHEHNE MIpUYIrH HOBOI'O 6ypb, HaMarHu4mMBaHUE KEJI€3a. HOJ’Iy‘-Ia}OT KapTHUHBI 1004
OpHUEHTAINH XKeJIe3HBIX OIMIIOK B MaTepHaia MarHUTHOTO IOJI IIOJIOCOBOTO M IYroo0pa3HOro
Mar"HuTHOM Ioyie. MarHuTHoOE ToJie MarauToB. OIHCHIBAIOT OIBITEI MO HaMarHHYMBAHHIO
3emiu. Pemenue 3amgay. BemecTB. OOBACHAIOT  B3aMMOACHCTBHE  IIOJIIOCOB 28
JemoHncTpanuu. TUbl TOCTOSTHHBIX MarguToB. OO000IIAlOT W [E€JaloT  BBIBOABI O
MarHuTOB. B3aumozeiicTBe MarHUTHBIX B3aHMOJICHICTBUN MarHUTOB.
CTpEJIOK, KApTHHA MarHUTHOTO TIOJIS
MarHUTOB, YCTPOWCTBO KOMIIACa,
MarHUTHBIC JTMHAN MarHATHOT'O TIOJIS
3emun.
OnpiTel. HamaranunBaHue BemecTsa
57.|[leficTBrE€ MArHUTHOT'O TIOJIS JeiicTBHE MarHUTHOTO TIOJISA HA KOMOWHUPOBAH| TEKYIIHHA WzyuaroT meiictBre MarHUTHOTO ToJsl Ha ipoBogHuK ¢ (11.04. —
Ha NPOBOJHUK C TOKOM. IIPOBOJHUK (i TOKOM. Y CTpPOHCTBO U HBIN TOKOMHI/I €ro IPUMEHEHHE B IBUTATEIIE IOCTOSTHHOTO 17.04.
IOPHUHIUII JCUCTBHUSA 3JICKTPOABUIATCIISL TOKa. UBOJAT IPUMEPHI IPUMCHCHUA PAa3JIMYHBIX
Jlaboparopras pabora Ne 10. HECTOHHHOFO TOKa. P TUIIOB 3JP;eKTpoaBp?raTe§eﬁ Bp6bITy, TeXHiKe,
«3ydeHne 3eKTpUYECKOro 29

JIBUTATEINS IIOCTOSIHHOTO
Toka». Mactpykrax o Th.

JemoHncTpanuu. JleiicTBue MarHUTHOTO
TOJISL Ha TIPOBOJIHKK € TOKOM. Bpamienue
paMKH ¢ TOKOM B MarHUTHOM TIOJIE.
Jlabopatopnast padota Ne 10. «13yuenue
JNEKTPUUECKOTO JIBUTATEJIs IIOCTOSIHHOTO
TOKa».

pobotorexnuke. CoOHpaAIOT MOJETH dIEKTPHUIECKOTO
JIBUTATEJIS TIOCTOSHHOTO TOKa. ONpPe/IeisiioT OCHOBHBIC
JIETAITH JICKTPUYCCKOTO JABUTATEISI TOCTOSIHHOTO TOKA.
Paborarot B rpyme.

CaetoBble siBJjenus (11 v)
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58. IcTOYHHKH CBETA. Ucrounuku cBera. EcrecTBeHHBIE U HU3Yy4YECHUS BBOJIHBII Habnromator npsimonuHeiiHOe pacnpoctpanenue cBera. (11.04. —
PacIipocTpaHeHHe CBETA. HCKYCCTBEHHbIC MCTOUHUKM CBETA. HOBOT'O OOBsICHAIOT o6pa3(313a}me Tenn u nonytenn. Ilposomar | 17 04.
ToueuHblit HICTOYHUK CBETA U CBETOBOM MaTepHana UCCIIEA0BATEIbCKUM SKCIEPUMEHT IO MOJTyYSHHUIO TEHI
ny4. [IpamonuneiliHoe pacpocTpaHeHue n mnomyreHd. OOOOWIAIOT W JEeNar0T BBIBOJIBI O
cBeTa. 3aKOH MPSIMOJIMHEITHOTO pacIpoCTpaHEHUU CBETA. Y CTaHABIMBAIOT  CBS3b 29
pacmipoctpanenus ceera. OOpa3oBaHUe Mexnay apmwkenneM 3emnd, Jlyaer m ConHna o
TeHH U noxyTeHn. COMHEYHOE U JTyHHOE BO3HHMKHOBEHUEM JIYHHBIX U COJIHEUHBIX 3aTMEHUM.
3aTMEHHUE.
Hemoncrpanuu. M3myuenue cBeta pas-
JIMYHBIMU UCTOYHUKAMH, MIPSIMOJIMHEITHOE
pacnpocTpaHeHUe CBETa, OJIyuYeHUe TeHU
Y TIOJTyTEHHU.

59. Buaumoe OBMXKEHHUE CBETHIL. Bunumoe nemxenue ceetui. J[BrmkeHue HA3y4YEHUs TEKYIIH Haxonar Ilonspuyro 3Be3gy B co3pe3auu bombmoit |18.04. —
CouHIa 0 SKJIMNTHKE. 30JHaKaIbHbIE HOBOTO Mensennupl. Mcronb3ys MOABHKHYIO KapTy 3BE3LHOTO | 24 (4.
co3Be3nus. ®aswl JIynsl. [leTneobpaznoe Marepuana HeOa, ONpeCIAIOT MOJIOKEHUE 3BE3/1. Y CTaHABIUBAIOT
JIBIDKEHUE TIIaHeT. CBA3b MEXAY IBIDKEHHEM 3eMJIM M €€ HaKJIOHOM CO
JemoHcTpanuu. OnpeseneHue NoI0KeHUS CMEHOI BpeMeH TIofa C HCIIONb30BaHHEM pPHUCYHKA 30
IUIaHeT Ha HeOe C MOMOLIBI0 y4eOHHKA.

ACTPOHOMMYECKOT0 KaJIeHAapsI.
60. OTpa)KeHI/Ie cBeTa. 3aKOHBI SIBnenus1, HabnronaeMble PU MaleHUU HU3Yy4ECHUS TEeKYyIUN Habnromaror OTpaxeHHe CBETa. IIposomsat |17.04. —
OTPaXKCHHS CBETA. JIy4a CBETa Ha TPaHUILy pasjelnia IByX HOBOTO HMICCIC/IOBATCIIBCKHUIT  OKCTIEPUMEHT 10 W3YYCHHUIO | 24 (4.
cpen. OTpaxkeHue cBera. 3aKOH MaTepHaia 3aBHCHUMOCTH yIJIa OTPaKEHHUS CBETa OT yIJla MajeHus.
oTpakeHHs cBeTa. OOpaTIMOCTH CBETOBBIX| OOBACHIIOT 3aKOH OTPAYKCHHSI CBETa, NENIAIOT BEIBOIHI,
Tyyei. MPUBOJSAT MPUMEPHl OTPAKEHUSI CBETA, U3BECTHBHIE W3 30
Hemonctpannu. Habmoaerne oTpaxeHus MPaKTHKH.
CBETa, U3MEHEHUS YIJla NaJeHus U
OTpaXKeHHUsI CBETA.
OneiTel. OTpaXkeHUE CBETa OT 3€pKaIbHON
nosepxHoctu. Mccnenopanue
3aBHCHUMOCTH yTJIa OTPKEHHUS OT yria
naJIeHusl.

61. [Tnockoe 3epkaino. ITocTpoenne m300pakeHns IpeaMeTa B U3Yy4eHHUs TEKYIIHH IIpuMeHsIIOT 3aKOH OTpasKeHUs CBeTa Ipu nocrpoeHuu |25.04, —
IUIOCKOM 3epkajie. MHIMOe n300paskeHue. HOBOTO u3o0paxkeHust B TIOCKOM  3epkane.  Crtpost | 01 (5.
3epKanbHOE U paCCEIHHOE OTPAXKEHHE MaTepHaa n300pa’keHre TOYKH B IIIOCKOM 3epKajie.

CBeTa.
31

Jemonctpanuu. Iloydenne n3zo0paxeHus

npeaMeTa B IJIOCKOM 3€pKaJic.
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062. HpeHOMJIeHI/Ie cBeTa. 3aKoH OnTuyueckas IIIOTHOCTb cpebl. SIBIeHe HU3Yy4YECHUS TeKYIIH Habnromaror mpenomiienue ceera. Paboraror ¢ TekctoMm (25 .04, —
[IPEIOMIICHHS CBETA. npesnomieHus ceera. CoOTHOLIEHUE HOBOT'O y4eOHHKA. [IpoBoasT HMCCIe/IOBATeNbCKHIT | ()1 05,
MEX1y YIJIOM HaJeHus U YIJIoM Matepuaia JKCIIEPUMEHT IO MPEJIOMJICHHUIO CBETa MpH Mepexojie
MPEIOMIICHUS CBETa. 3aKOH MPETOMIICHUS Jy4ya U3 BO3JyXa B BOAY, JA€Nal0T BHIBOJIBI.
cBera. [lokasaTenp NpeaoMIIEHUS ABYX 31
cpen.
Hemoncrpanuu. [Ipenominenue cera.
IIpoxoxxaeHue cBeta yepes npusMmy,
IUIOCKONIApAJUIENIbHYIO TNIACTUHKY.
63. UTunssel. OnTuyeckas cuiia JluH3E1, UX PrU3HYecKue CBOWCTBA U W3Yy4EHHUS TEKYIIMH Pasmigator muH3EI o BHemHeMmy Buny. Ompenenstor, (02.05. —
THH3EL XapaxkTepucTuku. Gokyc TUH3BIL. HOBOT'O Kakas M3 JBYyX JIMH3 C pasiHiHbIM (GOKYCHBIM | ()8 (5.
DOKYCHOE pacCTOSHUE JIMH3BI. MaTtepuaia paccTosiHHEM JaeT OoJbIIee yBETHICHHUE.
OnTuueckas cuiia JIMH3bl. OnTHyecKue
PUOOPEIL. 32
Jemoncrtparuu. Pa3nuunbie BUABI IUH3.
Xon nyueit B coOuparomiei u
pacceuBarouieH JIMH3aX.
64. 300paxeHus, TaBacMbIe ITocTpoeHne n3o0paxkeHuil Npeamera, (bopMupoBaHHe| TEKYIIH CTposT u300pakeHus, JaBaeMble JIMH30H 02.05. —
THH3OI. PaCIIOJIOKEHHOTO Ha PA3HOM PacCTOSHUU YMEHUI (pacceuBatorueii, cobuparoiieit) st cnyuaes: Ff; 2F« f; 08.05.
ot (oKyca JUH3BI, TaBACMbIX F« f« 2F. PaznuuaroT MHUMOE U JI€HCTBUTEIHHOE
cobuparolieii ¥ pacceuBaroLIel IMH3aMHU. N300paKeHHsI.
XapakTepucTika U300paKeHusl, 32
MOJIy4EHHOTO C TIOMOIIBIO JINH3.
Hcnonp30BaHue JMH3 B ONTHYECKUX
npudopax.
Hemonctpanuu. [lomyuerne n3o0paxxeHuit
C IOMOMUIBIO JIMH3.
65. JlaboparopHast pabora Ne 11. JlabopatopHras padota Ne 11. «Ilomydenue |hopmMupoBanus| TeKyIInit Uzmepsirot pokycHoe paccrostare u ontudeckyro cury (09,05, —
«ITonmyueHue n300pasKeHns N300paKeHHS TIPY TIOMOIIH JIFH3ED. YMEHUI JTMH3bI. AHATU3UPYIOT MOMY4YCHHBIC IPH MOMOIIK JIMH3 | 15 (5.
n300paKeHHs, JETaloT  BHIBOABI, IPEICTABISIOT
[IPH TOMOTIH JIHH3BD. pe3ynbpTaTh B BUe Tabnuil. PaboraroT B rpymrre.
Nuctpykrax no Th 33
66. Perrenue 3agad. [Toctpoenue Pemenue 3a1au Ha oTpakeHue u (hopmupoBaHUsl| TEKYIIHA [IpumensitoT 3HaHus K penieHuto 3aaa4y Ha nocrtpoenue 09.05. —
1300PaKEHHUIA, TONYICHHBIX MpeJOMJIEHHE CBETa, OCTPOCHUE YMEHHUI M300paKCHHI, 1aBaCMBIX IUIOCKHM 3€pKaioM H | 15 05,
M300paXKeHUH, TTOTYYEHHBIX C IIOMOIILIO JIMH30M.
C TOMOILBIO JIMHS. miockoro 3epkana. Cobuparomieit u
pacceuBaroniei JuH3. 33
67. KouTponbpHas paGQTa No 5. KonTtponsHas pabora o teme «CBETOBBIE KOHTpOJIA UTOTOBBIA | [IpUMEHSIOT 3HaHUS K PEIICHHIO 3a/1a4. 16.05.
«CBETOBBIE ABJICHU. ABJICHUAY. SHaHUH 1 —
YMEHUI
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22.05.

34
68. a3 u 3penue. Crpoenne rna3a. OyHKINU OTAETBHBIX N3ydCHHS TEKYTIIHA OOpsacHSAIOT  BocmpusiTHe  m300pakeHus  rmazom | 16.05.
qacreil rnaza. DopmupoBaHue HOBOTO yenoBeka.  [IpUMEHSIIOT ~ MEXIpeIMeTHbIe  CBSI3U _
M300paKCHHS HA CETYATKE I1asa. MaTtepuaia ¢busukn u Ouonoruu s OOBSICHEHUS BOCIPHUSITUS 22 05
Jemonctpanuu. Monens riasa. n3o0pakenus. CtposT uzobpaxenue B (oToamnmapare. vhl
lotoBsaT mnpesenranuto «OYKku, AATBHO30PKOCTh U 34
OIU30PYKOCTBHY, «CoBpeMEHHbIE ONTUYECKUE
npuboOpel:  (poToammapar, MHKPOCKOI, TEJIECKOII,
NpUMEHCHHE B TEXHUKE, HCTOPUS WX Pa3BUTH.
[TpuMeHSIOT 3HaHUS K PEIICHHUIO 3a/1ad.
69. [ToBTOpEHUE U 0000111eHHE IToBTOpeHue U 0000IICHHUE POWICHHOTO | IOBTOPCHMS U | UTOTOBBIA | JleMOHCTpupyrOT — mpeseHTanuu.  Beictymator ¢ | 23.05.
IPOIACHHOr0 MaTepHala MaTepHaia. 0000mmeHns JTOKJIaJaMH B YYaCTBYIOT B HX OOCYKICHHU. _
31.05.
35
70. [ToBTOpEHUE U 0000111EHHE IToBTOpeHue 1 0000IICHUE POWICHHOTO | IOBTOPCHUS U | UTOTOBBIA | JleMOHCTpupyrOT — mpe3eHTanuu.  Beictymator ¢ | 23.05.
PO ICHHOr0 MaTepHana MaTtepuana. 006001eHus JIOKJIaJIaMU ¥ YYacTBYIOT B UX OOCYXICHUU. _
31.05.
35
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ITakeT O1lIECHOYHBIX CPEJACTB M KPUTEPUH OLIEHUBAHMS 110 MPEAMETY

@opMbl OpraHU3alnu YIeOHON JEATEIIBHOCTH ONPEICISIOTCS BUIAMH Y4eOHOH paboThl,
cnenuuKoil yueOHOM rpymnbl, H3y4aeMbIM MaTepHaIOM, YI€OHBIMU LEIISIMH.

Opranuzannonnbie HOpMbl O0yUCHHS:

* KJIACCHO-ypOUHas (M3y4yeHHe HOBOT0, MPAKTUKYM, KOHTPOJIb, IOMOJHUTENbHAs padoTa,
YPOKH-3a4€Thl, YPOKU—3AIIUTHl TBOPUECKUX 3a/1aHUH ).

* UHAMBHIYyallbHAs U TrpymmnoBas paboTa. Bo3mokHa pabora rpynn ydammxcs IO
UHIUBUAYAIbHBIM 3aaHusM. llpeaBaputensHO yuyuTenb (GopMmupyeT OJOKH OOBEKTOB WM
o0l GJI0K, HA OCHOBAHUHU JEMOHCTPALMU KOTOPOTO MPOHCXOAUT OOCYKIEHHE B TpyIMIax
o0mieit mpoOsieMbl, JIMOO OOCYXKACHHE MHUHH-33/1a4, KOTOPBIC SBISIFOTCS COCTAaBHOW YacThIO
oOmeli yueOHO# 3a1a4m;

* BHEKJIacCHas paboTa, uccienoBarenbckas padoTa;

* caMmocTosTeNbHas paboTa ydyammMxcs MO H3YYEHHIO HOBOTO MaTepuana, OTpaboTKe
y4eOHBIX HABBIKOB W HAaBBIKOB NPAKTUYECKOTO TPUMEHEHHUS TNPUOOPETEHHBIX 3HAaHUM,
BBITNIOJTHEHUE UHIUBUAYATbHBIX 3a/IaHUN TBOPYECKOTO XapaKTepa.

OCHOBHBIE TEXHOJIOTUHU: pa3HOYypOBHeBas aAuddepeHnnanusi, IpoeKTHas AEATEIbHOCTS,
3I0pOBBECOEpEraroIIre TEXHOJIOTUH.

Meroabl 00y4deHHUs: YACTHYHO — IMOUCKOBBIA (HAOIIOJEHUS, CaMOCTOsITENIbHAsT paboTa,
naboparopHas paborta), mpoOIEMHOrO0 H3JIOKEeHUs (mpoOieMHas cuTyauus, Oecena,
00o0mIeHne), 00BACHUTEIHHO-MIUTFOCTPATUBHEIN (pacckas, Oecena, OOBSICHEHWE, MHCTPYKTAX,
M0Ka3), peNPOAYKTUBHBIN (JIEMOHCTPAIUH, YIPAXKHEHUS).

OneHka 0TBETOB y4YalIuxcsl PU MPOBeeHUH YCTHOTO oNpoca

Ouenxa «5»

CTaBHUTCS B CIEAYIOIIEM CITydae:
- OTBET YYECHHKA IOJHBIN, CAMOCTOSATENIbHBIN, PaBUIIbHBINA, U3JI05KEH JIUTEPATYPHBIM SI3bIKOM B
OTIpEeNIeNICHHOW  JIOTMYECKOW  TIOCIIEOBATEIIbHOCTH, pAaccka3d  COMPOBOXIAETCS  HOBBIMHU
IpUMepaMu;
- ydJamuiics OOHapy)XHBaeT BEpHOE IMOHMMaHUE (PU3MUECKOW CYINTHOCTH pPacCMaTPHUBAEMBIX
SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, J1aeT TOYHOE OIpeJesIeHNe U HCTOJIKOBaHHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOpPHUH, NMpPaBUIBHOE OINpe/eieHne (PU3MUECKUX BEIWYHH, HX
€/IMHUI] U CIOCOOOB U3MEPEHUS;
- yJamuiics yMmMeeT NMPUMEHHTH 3HAHHsS B HOBOW CHTYallMW TPW BBITOJHEHHH MPAKTUYECKUX
3aJJaHMii, 3HAET OCHOBHBIC MIOHATHS U YMEET OTNIEPUPOBATH UMHU TIPH PEIICHUH 33144, TPABIIEHO
BBITOJIHSCT YEPTEXM, CXEMbl U TpaQUKH, COMYTCTBYIOIIHNE OTBETY; MOKET YCTaHOBUTH CBS3b
MEXy U3y4aeMbIM M paHee N3yYeHHBIM MaTepHalioM Mo Kypcy (PH3HUKH, a TAK)KE C MaTepPHaJIoM,
YCBOEHHBIM NPH U3YUYEHUU JPYTUX NPEIMETOB;
- BJaJieeT 3HAaHUSAMU U YMeHUsIMU B o0beme 95% - 100% ot TpeboBaHMit TPOrpaMMBI.
Oyenka «4»
CTaBHUTCS B CIEAYIOIIEM CITydae:
- OTBEeT YAOBJETBOPSET OCHOBHBIM TpPEOOBaHMSIM K OTBETY Ha OLEHKY «5», HO COAEPKUT
HETOYHOCTH B W3JIOKEHUH (PAKTOB, OINPENEICHUH, TOHSATHH, OOBSICHEHWH B3aWMOCBS3EH,
BBIBOJIAX U PELICHUH 3a7a4. HeTOUHOCTH JIETKO MCIIPABIISIOTCS MPU OTBETE Ha JIOTOJHUTENIbHBIE
BOTIPOCHI,
- ydaluiics He HMCIOJIb3yeT COOCTBEHHBIN IJIaH OTBETA, 3aTPyIHSETCS B MPUBEICHUU HOBBIX
IPUMEpPOB, U TNPUMEHEHHM 3HAHUW B HOBOM CHUTyal[MH, cl1a00 HCIOJB3YET CBA3M C paHee
U3Yy4EHHBIM MaTEpUAJIOM U C MaTEPUAIOM, YCBOEHHBIM MPU U3YYEHUU JPYTHX IPEIMETOB;
- o0beM 3HaHUI U yMeHHH ydamierocsi cocTaBisioT 80-95% ot TpeGoBaHMiI MPOrpaMMBI.
Ouenka «3»
CTaBUTCS B CIEAYIOIIEM CiIydae:
- Oouplasg 4acTh OTBETa YJOBIETBOPSIET TPEOOBAHMSIM K OTBETY Ha OLIEHKY «4, HO B OTBETE
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OOHApY)XHMBAIOTCS OTACNIbHBIE MPOOETbl, HE MPEMATCTBYIONINE JaJbHEUIIEMY YCBOCHHIO
MPOrPaMMHOTO MaTepUAIIa;
- ydamuiics OoOHapy)KMBAaeT NMOHUMaHHUE YYEOHOro MaTepHaia MPH HEJOCTATOYHOM TOJHOTE
YCBOCHHUS TIOHSTHIA WM HETNOCIEIOBATEIBHOCTH H3JIOKCHHUS MaTepuana, yMeeT NPHUMEHSTh
MOJIYYCHHBIC 3HAHUS TPH PEIICHUU MPOCTHIX 3a7a4 C MCIIOJIb30BAHUEM TOTOBBIX (HOPMYJ, HO
3aTPyIHSETCS TPH PEIICHHH KA4eCTBEHHBIX 3aa4 W 3a7ad, TpeOyrImux mpeodpazoBaHUs
(opmyu;
- yyaluidcs BIIAJCET 3HAHUSAMHM W YMEHUsIMU B oObeme He MeHee 80 % coaepikanus,
COOTBETCTBYIOIIETO TPOTrPAMMHBIM TPEOOBAHUSIM.

Oyenxa «2»
CTaBUTCS B CICIYIOIIEM CITydae:
- OTBET HEMPABUJILHBIN, IOKA3bIBACT HE3HAHNE OCHOBHBIX MOHSATHI, HEOHUMAHUE U3YYCHHBIX
3aKOHOMEPHOCTEH U B3aMMOCBS3eH, HeyMeHne paboTaTh ¢ yUeOHUKOM, PEIIaTh KOJIMYECTBCHHbBIC
Y Ka4eCTBCHHBIC 3a/1a4H;
- yyaluiics He OBJIaJIe)l OCHOBHBIMU 3HAHUSIMU U YMEHHSIMH B COOTBETCTBHH C TPeOOBaHUSIMU
IPOrPaMMBI;
- yyaluiicsa He BiaJieeT 3HAaHUSIMU B 00beMe TpeOOBaHUI Ha OIIEHKY «3».

O1eHKa 0TBETOB YyYaIMXCsl PY NMPOBeIEHUH CAMOCTOSATEIBLHBIX H KOHTPOJIbHBIX

Ouenxa «5»
CTaBUTCS B CIEAYIONIEM CITydae:
- paboTa BBHINIOJIHEHA MTOJTHOCTHIO;
- CJIeJIaH TIEPEBOJI SAMHHUII BCeX (hm3mueckux BenudnH B «CU», Bce HEOOXOaMMBIE
JaHHbIE 3aHECEHBbI B YCIIOBUE, MPABUIBHO BBIIOJIHEHBI YEPTEKU, CXeMbl, TpaduKu, PUCYHKH,
CONYTCTBYIOIIME pENICHUIO 3ajay, CJellaHa IpPOBEpKa I10 HAWMEHOBAHHSAM, IPABUIBHO
MIPOBE/ICHBI MATEMAaTHUUECKHUE PACUCThI U JJaH TIOJIHBINA OTBET;
- HA KAYeCTBEHHBIC W TCOPCTHUYSCKHUE BOMPOCH JIaH TIOJMHBIA, WCUEPIIBIBAIONIUN OTBET
JUTEPATypHBIM S3BIKOM B ONPEJECICHHON JIOTUYECKOW IOCIIeOBaTeIbHOCTH, YyYalluhcs
MIPUBOJUT HOBBIC TPUMEPHI, YCTAaHABJIHMBACT CBS3b MEKIY HM3y4acMbIM W PaHEe W3YYCHHBIM
MaTepuajoM MO Kypcy (pU3MKH, a Takke ¢ MaTephaloM, YCBOSCHHBIM IMPU W3YYEHHUU JPYTHX
MPEIMETOB, YMEET MPUMEHUTH 3HAHMSI B HOBOU CUTYaIIHH;
- yyamuiicas OOHapy>KHBaeT BEpHOE MOHUMAHUE (UINYECKOW CYIIHOCTH PAacCMaTPUBAEMBIX
SIBIICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JA€T TOYHOE OMPECIICHUE U MCTOJIKOBAHUE
OCHOBHBIX TOHSTUH, 3aKOHOB, TEOpPUH, a TakXKe MpaBWIbHOE OmpeeneHue (puandIeckux
BEJIMYMH, UX EMHHMII U CTIOCOOOB N3MEPEHHUS.

Oyenxa «4»
CTaBUTCS B CIICAYIONIEM CITydae:
- paboTa BBIMIOJIHEHA TMOJHOCTHIO WM He MeHee ueM Ha 80 % oT oObema 3ajaHusl, HO B Hei
UMEIOTCS HEIOUEThI M HeCYIeCTBEHHBIC OIMNOKH;
- OTBET Ha KAYECTBEHHBIC U TEOPETHUECKHE BOMPOCHI YAOBIETBOPSET BBINICHIEPEUNCICHHBIM
TpeOOBaHUSAM, HO COJCPKHT HETOYHOCTH B H3JIOKEHWW (PAKTOB, ONPEACICHUHN, IOHITHIA,
00BsICHEHUH B3aUMOCBSI3€H, BBIBOJIAX U PEIICHUH 33]1aY;
- yYaluiics WCHBITHIBACT TPYJAHOCTH B TNPUMCHCHWHM 3HAHUH B HOBOW CHTYyallid, HE B
JIOCTaTOYHOM Mepe HCIONB3yeT CBSI3W C paHee H3YYCHHBIM MaTepuajoM M C MaTepuajoM,
YCBOCHHBIM ITPU U3YUEHUH JAPYTUX MPEAMETOB.

Ouyenxa «3»
CTaBUTCS B CIICAYIONIEM CITyJae:
- paboTa BHITIOJHEHA B OCHOBHOM BEpHO (00bEM BBITIOIHEHHOM YaCTH COCTABIISIET HE MeHee 2/3
OT 0011ero o0beMa), HO JOMYIIEHBI CYIIIECTBEHHBIE HETOUYHOCTH;
- yyamwiica oOHapyXHBaeT MOHUMaHUE y4eOHOro Marepuaia MpH HEIOCTATOYHOH MOJIHOTE
YCBOCHMS TTIOHATHI U 3aKOHOMEPHOCTEN;
- yMeeT MPUMEHSTh NMOJyYeHHBbIC 3HAHMS MPU PEIICHWU MPOCTHIX 3334 C WCIOJIb30BaHHUEM
roToBBIX (OpMYJ, HO 3aTPyIOHSETCS TPHU PEIICHHWH KAdyeCTBEHHBIX 3aJad M  CIIOXKHBIX
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KOJMYECTBEHHBIX 33/1a4, TPEeOYIONUX Mpeodpa3oBaHus Gopmyi.
Oyenxa «2»
CTaBUTCS B CIEAYIOIIEM Cilydae:
- paboTa B OCHOBHOM HE BBINMOJHEHA (00BEM BBIMOJHCHHONW 4YacTH MeHee 2/3 oT oOImiero
oObeMa 3a1anus ),
- yyamuiics TIOKa3bIBaeT HE3HAHWE OCHOBHBIX TIOHSTHH, HEMOHMMAaHUE HW3YYCHHBIX
3aKOHOMEPHOCTEM M B3aMMOCBA3€H, HE yMEeT peliarb KOJIMYECTBEHHbIE M KayeCTBEHHBIE
3a1a4u.
OuneHka 0TBETOB yYAIIUXCS IPH MPOBEAEHUM JJA00PATOPHBIX padoT
Oyenxa «5»

CTaBUTCS B CIEAYIOIIEM Cilydae:
- nabopatopHass paboTa BBHINOJHEHA B TOJHOM OOBEME C COONIOACHHEM HEOOXOIUMOI
MOCJIEI0BATEIHLHOCTU IIPOBEACHUSI ONIBITOB U U3MEPEHUU;
- YYaIuics caMOCTOSITEIPHO M PAIIMOHAIIEHO CMOHTHPOBAJI HEOOXOAMMOE O0OpYJIOBaHHE, BCE
OMBITHl TPOBENI B YCIOBHUSAX W PEXKHUMax, OOECIEUMBAIOIIMX TOMYYCHHE MPaBUIbHBIX
pe3yabTaTOB U BBIBOJIOB; COOIOAAN TPEOOBaHMS O€30MaCHOCTH TPY/Ia;
- B OTYETE MPAaBUIBHO M AaKKYpPaTHO BBHINOJHWII BCE 3aMUCH, TaOMUIbl, PUCYHKH, YEPTEXKH,
rpaduKy, BEIMUCICHUS; IPABUIILHO BBITIOJHWII aHATN3 MIOTPEITHOCTEH.

Oyenka «4»
CTaBUTCS B CJICYIOIIEM CITy4yae: BHIMTOJTHCHHE TaOOPaTOPHOH pabOTHI yIOBIETBOPSICT OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OIICHKY «S», HO y4alluiics IOMYyCTHJI HEJO0YeThl WU HErpyoble
OIIMOKH, HE MOBJIHSBIINE HA PE3YJIbTATHI BHITOJHEHUS PAaOOTHI.

Oyenxa «3»
CTaBUTCS B CICAYIOIIEM Cy4ae: pe3yJIbTaT BHIMOJTHCHHON YacTH JTaOOPaTOpHON paboThl TAKOB,
YTO MMO3BOJISIET MOJYYUTh IMPABHIBHBIA BBIBOJ, HO B XOJ€ MPOBEICHUS OIMbITA U HU3MEpPEHUI
OBLTN JOTMYIICHBI OIIHOKH.

Oyenxa «2»
CTaBUTCS B CIEAYIOIIEM CITydae: pe3yJbTaThl BEITIOTHEHUS JIA0OPATOPHON pabOTHI HE MMO3BOJISIOT
cAenaTh TPAaBUIBHBIM BBIBOJ, W3MEPEHUS, BBIYMCICHUS, HAOMIOACHHUS MPOU3BOAMINCH
HETPABIIIBHO.
IIpumeyanus.
Bo Bcex ciyuasix OlLIEHKa CHIDKAeTCs, €CIM YYeHMK He coOojan TpeOOBaHWM TEXHUKU
0e30MacHOCTH TpHU MPOBEACHUM DJKCIepUMEHTa. B Tex ciydasx, Korja ydJalruics MoKasam
OPUTHHAIILHBIA TTOJX0]T K BHIMIOJHEHHIO pa0O0ThI, HO B OTYETE COJCPIKATCS HEIOCTATKH, OIICHKA
3a BBIMIOJHEHHE PAaOOTHI, M0 YCMOTPEHHUIO YUUTENs, MOKET OBITh MOBBIIIEHA MO CPABHEHHIO C
YKa3aHHBIMH HOPMaMH.

TecToBBIN KOHTPOJIb
[lenbto TeCcTOBBIX 3aJaHUN SBISETCS BO3MOXHOCTh BBISIBJICHHS 3HAHUW, YMEHHI, HaBBIKOB
KQKIOrO0 MCHBITYEMOTO, II03TOMYy B KadeCTBE HWHTEPIPETALMOHHOW CHCTEMBI OTCUETa
UCIIONIb3YETCSl KOHKpETHas [UIsl OIpe/lejeHHOW BO3pacTHOM TPYMIbl y4yamuxcs o00JacTb
COJIepKaHuUsl JaHHOTO y4eOHOTO MpeIMeTa.
3amanus TECTOB pa3pabOTaHbl B IBYX opMax:
- 3aKpBIThIE 3a/laHus (3a/laHUs C BBHIOOPOM OTBETOB, MPH KOTOPBIX HCIBITYEMBI BHIOMpaET
MPaBWIbHBIM OTBET M3 4YMCIa TOTOBBIX, NpUJIATaéMbIX B 3aJaHUM TecTa (Kak mpaswio 3-4
BapUaHTa).
- OTKpBITHIE 3aJ]aHusl (3a/1aHuUs], B KOTOPBIX UCIIBITYEMBIN caM (OPMYITUPYET OTBET).
[Ipu TectupoBaHuu Bce BepHbIe OTBETHI Oepyrcs 3a 100%, Torma oTMeTka BBICTABISETCS B
COOTBETCTBUU C TAOIUIIEH:

Ipouent BbINOJIHeHUus (OTMeETKA
3agaHus
95% u Ooiee OTJIMYHO
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75-94%% XOpOILO
50-74%% YZIOBJICTBOPUTEIHHO

menee 50% HEY/I0BJIETBOPUTEIHHO

Ilepeyenb omIMOOK
['pyObie ommOKu:
- HE3HAaHUE ONpEJEICHUN OCHOBHBIX IOHSATUH, 3aKOHOB, IMPABUJ, OCHOBHBIX IOJOXKEHHIMA
Teopuu, GopMys, OOMICTIPUHATHIX CHMBOJIOB 00O3HAueHUs (DU3MUECKUX BEIMYUU, CIUHUI] UX
U3MEPEHHUS;
- HEYMEHUE BBIJICIUTH B OTBETE IIABHOE;
- HEyMEHHE NPUMEHATh 3HAHUS JJs peuleHus 3a1ad U OOBSCHEHUS (PU3UYECKUX SIBICHHI,
HENPAaBWILHO C(HOPMYIUPOBAHHBIE BOMPOCHI 3aJa4d WM HEBEPHBIC OOBSICHEHHS XOJa ee
pellieHus; He3HAHUE IMPUEMOB pELIECHHUs 3aay, aHaJOTHYHBIX paHEe PEUICHHBIM B KJacce,
OIIMOKHM, IOKA3bIBAIONINE HENPABWILHOE IMOHMMAHHWE YCJIOBHS 33aJa4d WA HEMPaBUIHHOE
UCTOJIKOBAHUE PEIICHNUS;
- HCEYMCHHUE YHTATh U CTPOHUTH rPapMKU U MPUHIMITHATILHBIC CXEMBI;
- HEyMEHHE MOJATrOTOBUTH K paboTe YCTaHOBKY WU J1abopaTopHOE 000pyAOBaHUE, MPOBECTH
OTIBIT, HEOOXOIMMBIE PACUCThI, UJIM HCIIOJIb30BATh MTOJIYICHHBIC TAHHBIC TS BBIBOJIOB;
- HeOpeXHOe OTHOIICHUE K J1a00paTOpHOMY 000PYAOBAHUIO U U3MEPUTEILHBIM TPUOOpaM;
- HEYMEHHE OINPEACTUTh MOKA3aHNEe U3MEPUTEIIBEHOTO PUO0opa;
- HapylieHue TpeOoBaHMIi MpaBUiI 6€30MaCHOTO TPY/AA MIPH BBITOJIHEHUU SKCIIEPUMEHTA.
HerpyOsle ommbku:
- HETOYHOCTH (OPMYNIHPOBOK, OIpEAETCHHUI, TOHATUH, 3aKOHOB, TEOpPUi, BBI3BAHHbIE
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIMPEICIIIEMOTO TIOHATHS, OIIUOKHW, BBI3BAaHHBIC
HECOOTIOICHUEM YCIIOBHI MMPOBEICHUH OTIbITa WU U3MEPEHHUIA;
- OIMWOKH B YCJIIOBHBIX 00O3HAYCHUSX HA MPHHIMIHAAIBHBIX CXEMaX, HETOYHOCTH UYEPTEkKEH,
rpauKOB, CXEM;
- TPOIYCK WJIM HETOYHOE HAMCAHNE HAUMEHOBAHHUN SIMHUI] ((H3UICCKUX BEIIMYNH;
- HepalHOHAIBHBIN BEIOOP X0/1a PEIIeHUS.
Henouersr:
- HepalHOHAIIbHBIE 3aMKCH TP BBIYUCICHUSAX, HEPAIIMOHAIBHBIE PUEMBbI BEIYUCIICHHH,
npeoOpa30BaHMil U pEIICHUH 3a/a4;
- apudmeTnyeckue OUTMOKN B BBIYUCICHUSX, €CIH 3TH OLIUOKHU Tpy00 HE UCKAKAIOT
PEATBHOCTH TIOJTYICHHOTO Pe3yJIbTaTa,
- OTJeNbHBIE TOTPEUTHOCTH B (OPMYITUPOBKE BOIIPOCA UIIH OTBETA;
- HeOpeXHOE BHITIOJIHCHHE 3aIUCeH, YepTexel, cxeM, rpaduKoB;
- opdorpadudeckre 1 MyHKTyallMOHHBIC OITUOKH.
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