AHHOTaIuUs K pabodei mporpaMmme 1o yueOHOMY MpeaMeTy

HaszBanue yueOHoro npeamera/ yueOGHOMY
KYPCY/KYpCY BHEYPOUHOH 1eATEIbHOCTU

¢du3mnKa

HopmaruBHnas 6aza

«3akoH 00 oOpazoBannm B Poccuiickoit
denepanun» ot 29 nexabps 2012
Ne273 —@3;

denepanbHbIM TOCYAAPCTBEHHBIN
o0pa3oBaresibHbIN CTaHAAPT OCHOBHOTO
o011ero o0pa3oBaHus, YTBEPKIACHHOTO
[Tpukazom MunHCTEpCTBa 00pa30BaHUS
Hayku Poccuiickon ®@enepanuu ot
17.12.2010 r Ne 1897 «O06 yTBepxkaeHNY,
(benepanbHOrO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTY
o0mrero oopa3oBaHus;

npuka3 MuHHCTEpCTBA 00pa30BaHUs U
Hayku PO Nel577 ot 31 nexabps 2015 r
«O BHECEHUU U3MEHEHU B (efiepaibHBb]
rOCYyIapCTBEHHBIN 00pa3oBaTEIbLHBIN
CTaHJapT OCHOBHOTO OOIIETO
o0pasoBaHmsi, yTBEPKACHHBINA TPUKA30M
MunuctepcTBa 00pa3oBaHUs U HAYKH
Poccutickoit ®enepanuu ot 17 gexadps
2010 1. Ne 189

MUCHMO JienapTaMeHTa 00I11ero
oOpa3oBanusi MUHUCTEpCTBA
obOpasoBanus u Hayku Poccuiickoit
Oepnepanuu «O mpuMepHON OCHOBHOM
o0pa3oBaTeNbHOI MporpaMmMe OCHOBHOT
obmero oopazoanus» ot 01 HOSOps
2011 r. Ne 03-766;

npuka3za Muno6puayku Poccun ot
17.12.2010 Ne 1897 «O6
yTBEpXKJIeHU! (penepanbHOro
roCcyJJapCTBEHHOTO

00pa3oBaTebHOTO CTaHAapTa
OCHOBHOTI'O OOIIIEr0 00pa30BaHUM»
(manee — ®I'OC OOO BTOpOTO
MIOKOJICHHUS);

[Tporpammel Bociutanust MBOY
«COIIINe 60




uM. repoeB Kypckoit OuTBbDY

e

pa3BUTHE UHTEpPECA U CTPEMIICHUS
00yyJarommxcsi K Hay4HOMY H3y4YEeHHIO
IPUPOABI, PA3BUTHUE UX
MHTEJUIEKTYJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM;

pa3BUTHE MPEJICTABIICHUN O
HAy4YHOM METO/I€ O3HAHUS U
dbopMHpOBaHUE UCCIIEI0BATEIHCKOTO
OTHOIIEHUS K OKPY KAIOIITIM
SIBJICHUSIM;

(dbopMUpOBaHNE HAYYHOTO
MUPOBO33pEHUS KaK pe3ysbTara
U3YyYEHUS OCHOB CTPOCHUS MaTepUU U
(dyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

dbopmHpoBaHrEe yMEHUHN
NPUMEHSATH (PU3UUECKUE 3HAHUS U
Hay4YHbIE JI0Ka3aTeIbCTBA IS
00BACHEHUSI OKPYKAIOLIUX SIBJICHUIA;

dbopMHpoBaHUE MPEACTABICHHUM O
posid GU3UKH JIJIs1 pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U
TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUM O
BO3MOXHBIX c(hepax Oymymiei
npoecCHOHaNBEHOM NESITEIbHOCTH,
CBSI3aHHOM C (PM3UKOM, TOATOTOBKA K
nanpHeneMy o0y4eHHIO B 3TOM
HaIlpaBJICHUU;

dbopMHpoBaHrE TOTOBHOCTH K
JanbHENIIeMy U3y4eHuIo PU3UKU Ha
yIiyOJIEHHOM YPOBHE B paMKax
COOTBETCTBYIOITUX Mpoduieit
00yueHHUs Ha YPOBHE CPEJIHETO 00IIero
oOpasoBaHws.

3amaun

npruoOpeTeHNE 3HAHUN O TUCKPETHOM
CTPOCHUH BEIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JICKTPOMArHUTHBIX U
KBAHTOBBIX SIBIIEHUSX;

IPUOOPETCHUE YMEHHUI aHAJTM3UPOBATh
U O0BSICHATHh (PU3HYECKUE SIBJICHUS HA




OCHOBE U3YYEHHBIX (PU3HUECKUX
3aKOHOB Y 3aKOHOMEPHOCTEN;
OCBOEHHE METOJIOB PEIICHUS
pacuéTHBIX M KaU€CTBEHHBIX 3a]1a4,
TpeOYIOIMUX CO3AaHUS U
UCIOJIb30BaHuUs (PU3UYECKUX MOJEIIEH,
BKJIFOUAsl TBOPUYECKUE U MTPAKTHKO-
OpHEHTHUPOBAHHBIC 331AYH;

pa3BHUTHE UCCIICIOBATEILCKUX YMEHUM:
HAOII0IATh SIBJICHUS U U3MEPSTH
duznyecKre BETMUNHBI, BBIIBUTATh
TUMOTE3bI U MPeIarath
IKCIEPUMEHTAIbHBIE CIIOCOOBI NX
POBEPKH, MJIAHUPOBATH U MPOBOIUTH
OTIBITHI, YIKCIIEPUMEHTAIbHbBIE
UCCJIEIOBaHMsI, aHAJTU3UPOBATh
NOJTyYEHHBIE JaHHbIE U JIeNaTh
BBIBOJIbI;

OCBOEHHUE TPUEMOB pabOTHI C
uHpopmarmeit pu3ngeckKoro
CoJIeprKaHusl, BKIF0Yasi HHPOPMAIHIO O
COBPEMEHHBIX JIOCTIKCHUAX (PUUKH,
UHTEPIIPETANS U KPUTHIECKOE
olleHMBaHue HH(pOopMaIH;
3HaKOMCTBO CO chepamu
npoecCHOHANTEHOM NESITEIbHOCTH,
CBSI3aHHBIMU C (PU3UKOI, U
COBPEMEHHBIMH TEXHOJIOTHIMH,
OCHOBaHHBIMH Ha JOCTHKEHHSIX
buznyecKoil HayKu.

OO0OBeM JacoB Ha PeATU3AIMIO TPOTPAMMEI T10
rogam oOy4YeHHS

Ha uzyuenue ¢puzuku (yriayO0aEHHbIN
yYpOBEHB) Ha yPOBHE OCHOBHOTO
ob1rero oopazoBanus oTBoauTcs 340
yacoB: B 7 kiacce — 102 gaca (3 yaca B
Hegneno), B 8 kiacce — 102 yaca (3
yaca B HeJlelno), B 9 kimacce — 136
yacoB (4 Jaca B HEJENIO).

@OpMBI KOHTPOJISI OCBOCHUS




MVYHULIUITAJIBHOE BIO/DKETHOE OBIEOBPA3OBATEJIBHOE YUYPEXXK/IEHUE
«CPEJIHSISI OBILLIEOEPA30BATEJIBHA S IIIKOJIA Ne60 UMEHU 'EPOEB KYPCKOI
BUTBbI»

[TPUHSITA YTBEPX/JIEHA
Periennem regjarornueckoro COBeTa npukazom MBOY «COIIINe 60

MBOY «COIIINe 60 um. repoen uM. repoeB Kypckoii OUTBbDY
Kypckoit OUTBBI» oT 30.08.2023 . Ne 634 On

ITporokous Nel ot 30.08.2023 r.

PABOYA ITPOITPAMMA
1o ¢usuke
9-9 kiaccel
(yrmyOJeHHBIH YPOBEHB )

CocraBuTens:
®dunnko N.A.,
YUUTENb QU3UKH
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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 (Qu3MKe Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUsA
COCTaBJIEHA HAa OCHOBE IOJIO)KEHUN M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
yriay0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHONW MPOrpaMMBbI, MPEICTaBICHHBIX
B ®I'OC 00O, a paboueit mporpaMMbl Bociutanus 1 KoHienuuu npenoiaBanus
yuebHoro npeamera «Pusuka». IIporpamMmma pa3paboraHa Ha OCHOBE CIEAYIOLIUX
HOPMAaTUBHBIX aKTOB M y4€OHO-METOIUYECKUX TOKYMEHTOB:

e «3akoH 00 oOpazoBanuu B Poccutickoit denepanumn» ot 29
nekadbpst 2012 No273 —D3;

o ®denepanbHblll TOCY1aPCTBEHHBIN 00pa30BaTEIbLHBIN CTAHIAPT
OCHOBHOT'0 00111eT0 00pa3oBaHus, yTBEpKAeHHOTO [IprKkazom
MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit deneparuu ot
17.12.2010 r Ne 1897 «O06 yTBepKaeHUH (GeaecpatbHOTO
rocyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTAHIaPTa OCHOBHOTO
o01rero oOpa3oBaHUs»;

e npuka3 MunucrepcTBa oOpazoBanus u Hayku PD Nel1577 ot 31
nekadbps 2015 r. «O BHeceHUH U3MEHEHUM B eqiepaibHbIi
rocyZlapCTBEHHbI 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOT'O OOIIETO
oOpa3oBaHusl, yTBEPKICHHbIN TPUKa30M MUHHUCTEPCTBA
obpazoBaHus 1 Hayku Poccuiickoit @eneparuu ot 17 nexadps
2010 r. Ne 1897;

® MUCHMO JenapTaMeHTa o0uiero oopa3zoBanusi MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit deneparuu «O nmpuMepHOi
OCHOBHOI 00pa30BaTeILHOM IIPOTPaMME OCHOBHOTO OOIIIETO
oOpazoBanus» ot 01 HOs1Opst 2011 1. Ne 03-766;

e npukaza Munoopuayku Poccun ot 17.12.2010 Ne 1897 «O6
yTBEPKJIEHUU (peiepanibHOro rocy1apCTBEHHOTO
00pa3oBaTEILHOIO CTaHAapTa OCHOBHOT'O OOIIETO
obpazoBanus» (naigee — GI'OC OOO BTOPOro NOKOJICHUN);

e [Iporpammsl Bociutanusi MbOY «COILINe 60

uM. repoeB Kypckoii OUTBbD)

CopmepxaHnue mnporpaMmbl MO (DM3HKE HANMPABIECHO Ha YJIOBJIETBOPEHUE
MOBBINMICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTPEMSIMXCS K Oojee TIIyOOKOMY
OCBOCHHIO (DM3MYECKMX 3HAHWUH, W Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOU
IPaMOTHOCTH  oOywarommxcs. B mporpaMmme 10 (U3HKE  YYUTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00yUYeHHUs, a TAKKe



MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
o rojgam oOydeHus (Mo Kiaccam), mpejaraeT IpUMEpHYIO MOCIe0BATeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS TMPEIMETHOTO COJACp)KaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarOIXCs.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MIOMOIIHM YYUTEIIO B CO3/IaHUU paboUdell mporpaMMBbI 10 y4eOHOMY MpeIMETY.

dusuka ABISIETCS CUCTEMOOOPA3YIONTUM ISl €CTECTBEHHO-HAYUHBIX YIEOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U SIBJICHHM,
U3y4aeMbIX XUMUEH, OMoIoTHel, acTpoHOMHEH U (pU3HUECKOl reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPeIOoCTaBiIsieT Haubosee sSICHbIC
o0pa3ipl MPUMEHEHUsI HAy4YHOTO METOJIa MO3HAHUS, TO €CTh CIOCo0a MOTyYCeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpnHa W3 TIaBHBIX 3amad (PU3NYECKOTO O0pa30oBaHUS B CTPYKTypEe OOIIETO
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTEepeca K HayKe y 00y4Jaronuxcs.

W3ydyenne ¢u3nkun Ha YrayOJEHHOM YpOBHE TMPENIoyiaracT YBEpEHHOE
BJIQJICHUC CIIe Ty FOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIINMA
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

WHTEPIIPETUPOBATh JaHHBIC W HCIIOJB30BaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYEHUs BHIBOJIOB.

[lemn wsyueHus GU3UMKH HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi ydyeOHoro mnpenMera «@Pusuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM
Komnernn Munucrepersa npocsemienust Poccutickoit @enepanuu (IpoToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu nzydyenust u3uKu Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY HW3YYCHHIO
MIPUPOJIBI, PA3BUTHE MX HHTEIIEKTYyaIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHpOBaHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysbTaTa W3Y4YeHHs] OCHOB
CTpOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMUpOBaHHEe YMEHHMI TPHUMEHITh (U3MYECKHEe 3HAHWSA W Hay4YHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPYKAIOIINX SBICHUIA;



dbopMHUpOBaHUE TIPEACTABICHUA O POJIM (PUMKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymaymen
npodeCCUOHAIBHOW  ACSATENbHOCTH, CBA3aHHOM C (PU3MKOHN, TMOJATOTOBKA K
JanbHeneMy 00y4eHHUIO B 9TOM HalpaBJICHHM;

dbopMHupOBaHWEe TOTOBHOCTHM K JaJbHEHWIIEMy W3y4YeHHIO (U3NKKA Ha
yriay0aEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiieit 00yueHus: Ha ypoBHE
cpeaHero o0Iero 0opa3zoBaHusl.

JlocTkeHne 3TUX IieNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01m1ero 00pa3oBaHus 00eCIeYrBaACTCS PEIICHUEM CIICTYIOIINX 3a1au:

npuoOpeTeHNE 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNne YMEHUN aHATM3UPOBATh U OOBACHATh (U3HUYECKUE SBJICHHS HA
OCHOBE U3YYCHHBIX (PM3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUsI PAaCUYETHBIX U KAU€CTBEHHBIX 3aJ1a4, TPEOYIOIIHNX
CO3JaHUsl W WCIOJIh30BaHUS (U3MUECKUX MOJEIeH, BKIIOYas TBOPYECKHUE U
MIPaKTUKO-OPUECHTUPOBAHHBIC 3a7a4H,

pa3BUTHE HCCIEOBATEIBCKUX YMEHHUH: HaONIONaTh SBICHHUS W H3MEPSThH
duznyecKre BEIMYUHBI, BBIIBUTATh TUIIOTE3bI U MpeAarath dKCIEPUMEHTATbHBIC
CIOCOOBI WX MPOBEPKH, MIAHUPOBATh U MPOBOJUTH OIBITHI, IKCIIEPUMEHTATHHBIC
WCCJICIOBAHMSI, AHAJTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeTIaTh BBHIBOJIBI;

OCBOCHHE TpUEMOB PabOTHI ¢ HWHPOpMAIUEH (PUINIECKOTO COACpKaHUS,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUAX (PU3UKH, MHTEPIPETAIHS 1
KPUTHYECKOE OlICHWBaHNE WHPOPMAITUH;

3HAKOMCTBO CO chepamu MpoheCCHOHATBHON NEATeTbHOCTH, CBI3aHHBIMH C
bU3NKON, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
bu3nYeCcKOl HayKH.

Ha uzyuenue ¢pusuku (yriyOon€HHBIN YPOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO
obpazoBanus otBoautTcs 340 gacos: B 7 kiacce — 102 ygaca (3 waca B Heneno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus GuU3MKU Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyyatomierocs OyayT copMUpOBaHbI CIEIYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckoz2o eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bU3NYECKON HAYKH;

LEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasrcoancko2o u Oyxo8HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 0OCYKJICHUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C TMPAKTHYECKUM TNPUMEHEHHEM JOCTUXKEHUU
buszukwy;

OCO3HAHHE BaXHOCTHM MOPAIbHO-ITUYECKUX MPUHILMUIOB B JIESITEILHOCTH
YYEHOrO;

e 3)acmemuueckoco 60CHUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauyecTB (PU3UYECKON HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXHEHUIIEH COCTABIISIONIEH
KYJIbTYDBI

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAyYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IHI;

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPECa K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

o S)popmuposanun Kynomypst 300p06bsa U IMOUUOHATLHOZ0 O1A2ONOTYYUUA:

OCO3HAHHE IIEHHOCTH O€30MacHOro o00pa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJICKTPUUYECKUM M TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAalIHUX YCIIOBHSIX;

c(hOopMUPOBAHHOCTDH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MTpaBa Ha OIIHUOKY
Y TAKOTO K€ MpaBa y APyroro 4eiOBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pEIICHHHM MPAKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
00pa3zoBaTenbHON OpraHu3aliu, TOPOoJa, Kpasi) TEXHOJIOTHIECKOW U COIUATHHOU
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMIA;

MHTEPEC K MPAKTUYECKOMY M3yUEeHHIO Mpodeccuid, CBSI3aHHbIX ¢ (PU3UKOM;

o 7)IK0S102UYECKO20 60CRUMAHUA:

OpUCHTalUsI Ha TpPUMEHEHHE (U3WYECKUX 3HAHWUW IS PEIIeHUs 3a7ad B
00J1aCTH OKpY>Karoleil cpepl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKHU UX BO3MOMHBIX
MOCJIEACTBUN IISI OKPYKAKOIIEH CPELBI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

e 8)adanmayuu K usMEHAIOUWUMCA YCI0GUAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCIAEAOBAaHUN U
MIPOCKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (opmylMpoBaTh
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

Ooco3HaHue Me(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

IUIAHUPOBAHME CBOEr0 PAa3BUTHUS B MNPUOOPETEHUM HOBBIX (PU3MYECKUX
3HAHUMU;

CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

OLICHKa CBOMX JEUCTBHM C YYETOM BIMAHMSA Ha OKPYXKAIOLIYI Cpeny,
BO3MOYHBIX IJI00QbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOSHHS MPOrpaMMBI 110 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydvaromerocss OyayT cQOpPMUPOBaHbI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIE YUCOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEPCAIbHBIE  Yy4eOHBIE  JEHCTBUS,  PETYJISATUBHBIC
YHUBEpCAIbHBIC YYeOHbIC ICHCTBHSL.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble JJoruyeckue a1eiicTBUA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA 0OHEKTOB (SIBICHUI),
KJIACCU(PUIIUPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBA3M NPU H3YUYCHUH (PUINUECKUX
SBJICHUA W TMPOLECCOB, JAENaTh BBIBOJABI C HCIIOJIB30BAaHUEM JIEAYKTUBHBIX U
UHIYKTUBHBIX ~ YMO3aKJIIOUYEHWH, BBIIBUTATh TUIOTE3bl O  B3aUMOCBSI3AX
(bU3UYECKUX BEIIMYWH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus: yuyeOHON (Qu3ndeckoi 3amaun
(cpaBHEHHE HECKOJIBKMX BapUaHTOB peEIICHUs, BHIOOp HanOoJiee MOIXOISIIEro ¢
y4€TOM CaMOCTOSTENILHO BbIICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbcKye 1eHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKIII MHCTPYMEHT O3HAHMS;

IPOBOANUTH MO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
¢u3nveckuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIEJOBAHNE (PU3UUECKOTO SBIICHUS;

OLIEHUBATh Ha MMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, TTOTYUYCHHYIO
B XOJI€ MCCIICI0OBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJITUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JlajbHENIIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB,
a TaKKe BBIIBUTATH MPEAINOJIOKEHUS 00 MX pa3BUTHM B HOBBIX YCIOBHSX H
KOHTEKCTaXx.

Pabora ¢ nunopmanmeii:

OPUMEHSTh Pa3JIMYHbIE METObl, HHCTPYMEHTBHI M 3alpOChl MPU TOUCKE U
orbope nHpopMaIK UM JAHHBIX C YUETOM HpeIoKeHHON yueOHoi (usnueckoii
3a1auu;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

OLICHUBATh HAA&KHOCTh HMH(POPMALMM TIO KPUTEPUSAM, NPEIJIOKEHHBIM
yuuTeNeM Wil cpopMyInpOBaHHBIM CAMOCTOSITENILHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCcCTaBICHUS
uHbOpMaAllMl W WJUTIOCTPUPOBATH pElIaeMble 3aadll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIMSIMH.

KoMMyHMKATHBHBbIE YHUBeEPCAJbHbIE YUeOHbIE NeiCTBUS:

B X0/JI¢ 00CYXIeHHs y4eOHOTO MaTepuaia, pe3yiabTaToB Ja0OPaTOPHBIX paboT
¥ TMPOCKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI U BHICKA3bIBATh
UJICH, HAICJICHHbIC Ha pEIleHWE 3aJadyd W TOJAepXKaHHe OJIarokenaTelbHOCTH
OOIIIEHHNS,

COTIOCTABIIATh CBOM CYXJICHHS C CYXKIEHUSMHU JIPYTUX YYACTHUKOB JTUAJIOTa,
0OHapYyXMBATh PA3TMYNE U CXOJICTBO TO3UITUH;

BBIp2XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJIbHOU
paboThI MPU pelIeHU KOHKPETHON (pr3nueckoit mpoOaIeMsl;

IPUHUMATD LIEIM COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS IO
e€ JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYKIaThb MPOIECCHl U pPe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4YacTh padOThlI, AOCTUIas KayeCTBEHHOI'O pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPJAMHHUPYS CBOM JACHCTBHUS C APYTMMHU YJIEHAMHU
KOMAaH/1bl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMNX ISt
penieHus: GU3NUYEeCKUX 3HAaHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  NPUHSATUS  pelIeHUM
(MHAMBUlyaTbHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNIoi);

CaMOCTOSITEIIbHO COCTAaBJISITh QJITOPUTM peIIeHUs (U3UYECKOW 3aTadu WU
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpejiaraeMble BApUAHTHI PEIICHUN;

nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAllMU U PeAJiarath IiaH €€ U3MEHEHUS;

OOBACHATH  MPUYMHBI  JOCTWXKEHUS  (HEAOCTHIXKEHHUs)  pe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOTO HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIIMNXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIKNX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LIEIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOro 4YeloBeKa B XOJIe CIOpa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUN (PU3NUSCKUX 3a7ad WU B
YTBEPXKJICHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIiy oOydeHus: mpeaMeTHble pe3yJbTaThl Ha YTIyOJIEHHOM YpOBHE JOJIKHBI
oTpakaTtb C(HOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE M XUMHUYECKUE SBIICHUS, HAOIIOEHNE,
HKCMEPUMEHT, MOJIEIb, TUIIOTE3a, €AMHUIIBI (PU3NUECKUX BETMYNH, aTOM, MOJIEKYIa,
arperaTHple  COCTOSIHHSI ~ BemiecTBa  (TBEpJOE, KHUAKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSAMOJIUHEHHOE),
TpPaeKkTOpHsi, PaBHOJCHCTBYIOLIAsA cUJl, jAepopMauus (ympyras, IulacTHUeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;

YBEPEHHO pasnuyarh sBieHuS (qud@dy3us, TEMJIOBOE IBMIKEHUE UACTHUIL
BEILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JIBUKEHHE, WHEpUUS,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILICHUS,
nepeaaya JaBJieHUs TBEPABIMU TeEJIaMH, XUAKOCTIMU M Ta3amu, aTMochepHoe
JABJICHUE; TJIaBAaHUE TEJI, TPEBPALICHUS MEXAHUYECKOW SHEPTHH ) IO ONMHCAHHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBIICHUN B OKPY KaIOIIEM
Mupe (B TOM 4Yucie (QU3NYECKHe SBICHUS B NPHUPOJE: NMPUMEPHI IBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOW MPUPOJIC, NEUCTBUE CUJ TAKECTH,
TPEHUSI, YIPYTOCTA B MPUPOJE U TEXHUKE, BIMSIHUE aTMOCHEPHOTO JAaBJICHUS Ha
YKUBOM OpraHu3M, IJaBaHue PbIO, pblyaru B TEJe YeI0BeKa), IPU 3TOM NEPEBOIUTD
MPaKTUYECKYIO 3a/1auy B y4eOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
buznyecKux SBICHUH;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3WYECKHUE SBJICHHS, HUCIIOIB3YS
dbu3nyeckue BeIMYUHbI (Macca, 00bEM, IMIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEAHSISA
CKOpPOCTb, CHJIa YIPYTIOCTH, CHJIa TSKECTHU, BEC TeJla, CHJIa TPEHHS, HABIICHUE
TBEPOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKMBAIOIIAS CUJIa, MEXaHUYeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA()(PUIMEHT MOIEe3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKAs U MOTECHIIMAIbHAS SHEPTH ), IPU OMUCAHUU
MPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWMYMH, UX
0003HaYeHUs W €AUHUIBI (QU3WYECKUX BEJIUYUH, HaXOAUTh (DOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO0 BEIMYMHY C APYTHUMH BEJIMUYWHAMH, CTPOUTD
rpauKu U3yYEHHBIX 3aBUCUMOCTEN (PM3HUECKIX BEINYUH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3MUECKUE IBIICHUS U IPOLIECCHI, UCTIONb3Y S
MpaBUJIa CIOKEHUS CHIT (BJIOJIh OJTHOM MpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuiIO paBHOBECHS pbiuara (0110Ka), «30JI0TOE PABUIIO» MEXAHUKH,
3aKOH COXPaHEHUS MEXAaHWYECKOM »HHEPruu, IpPU 3TOM [JaBaTh CIIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alUCHIBATh €70 MaTEMAaTHUYECKOE BhIPAXKEHHE;

CTPOUTH MPOCThIe (U3UMUECKHUE MOJEIHU PeabHbIX OOBEKTOB, MPOIECCOB U
ABJICHUM, BBIACIATH IPU OSTOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLECCOB, SIBICHUHN, TPUMEHATh (PU3NYECKUE MOJETH JJI OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs] YUeOHBIX 3a71a4;



OOBACHATH (PU3NYECKUE SBJICHMS, IPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W peliaThb
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIolIle YHCIECHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAUYECHUU (PU3MUECKHX BEJMYHWH, [IPU 3TOM BBIOMPATH aJIEKBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY pACCYKIEHHMM C ONOpPOM Ha M3Yy4YEHHBIE CBOMCTBA
buznyecKux SBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTth pacu€THble 3anauu (B 2—3 JNEHCTBUA) MO HM3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aiekKBaTHYIO (GU3HUYECKYIO0 MOJIENb, C UCIOJb30BAaHUEM 3aKOHOB
1 GopMyJ1, CBS3BIBAIOIIMX (DU3UUECKUE BETUYMHBI, 3alMMChIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISTH HEJOCTAIOIINE UM U30BITOYHBIE TaHHBIE,
000OCHOBBIBAaTh BBIOOpP METOJa pEUICHHs 3aJadd, HCIOJIb30BaTh CIIPaBOYHBIC
JaHHBIE, TPOBOJUTh MaTeMaTHYECKHE MpeoOpa3oBaHUs M Pacd€Thl, OIECHUBATH
PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUs (PU3UYECKOW BEJMYMHBI U ONPEACNSThH
pa3MepHOCTh GU3NYECKON BETMUUHBI, TOTYYSHHON MPU PELICHUH 33/1a4u;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOXKHO PEUIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOUHBIM CHOCOO pelieHus, B OMHCAHUU
UCCJIEIOBAHMSI  pPAClO3HaBaTh  IPOBEPSIEMOE  MPEANOJIOKEHHEe  (TUIOTE3Y),
MHTEPHPETUPOBATH MOJYUECHHBIN PE3YyJIbTAT;

IPOBOAUTDH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SBICHUN WU (PUNUECKUX
cBoiictB Ten (mud¢ys3us, TEMIOBOE pPACIIMPEHHE Ta30B, SBICHUE WHEPIHH,
U3MEHEHUE CKOPOCTH MPU B3aUMOICUCTBUY Tell, Iepeiaya JaBJICHHUS )KUKOCTHIO U
ra3oM, IMpOSIBJICHUE JEHCTBUA aTMOC(HEPHOro MAaBJi€HUS, IEHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYIMPOBATh MPEANOJ0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yJibTaTax HaOJI0IEHUH, CAMOCTOATEIHLHO COOMPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIHPOBATH BHIBOBI;

IPOBOJUTH TMpSAMbIE U KOCBEHHbIE HU3MEPEHUs (DPUINYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIlepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tejla, CUJAa TPEHHs CKOJIbKEHUS, JaBJICHHE
BO3/yXa, BHITAIKMBAIOIIASI CUJIA, ICUCTBYIONIAs HA MOTPYKEHHOE B KHUIKOCTh TEJIO,
KOA(P(UIIUEHT TOJE3HOT0 JEHCTBUS MPOCTHIX MEXAaHM3MOB) C HCIOJIb30BAHHUEM
aHAJIOTOBBIX M ITU(MPOBHIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP METOJa U3MEPEHUS,
(buKCUpOBAThH MOKa3aHUA MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMON BEIMUHUHBI C
MOMOUIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU N3MEPEHUI U OLEHUBATh MOTPEIIHOCTD
U3MEPEHUN;

MPOBOJIUTH HECIIOKHBIE HKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBUCUMOCTEN
bu3nYecKuX BEIMYUH (3aBUCHUMOCTHU IMYyTH PaBHOMEPHO MABWXKYILIErocs Tejaa OT
BPEMEHU JBWKEHUS Teja, CHUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa 00pPaOOTKH MOBEPXHOCTEH T€I U HE3aBUCUMOCTH CHJIBI TPEHUS



OT TUIOIIAJAHW CONPHUKOCHOBEHHS Tell, CHUJIBl YIPYTOCTH OT YJ/UIMHEHUS IPYXKHHBI,
BBITAJIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Telna M OT IUIOTHOCTH
KHUJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Telld, OT TIIyOMHBI, HAa KOTOPYIO
HOTPY>KEHO TEJIO, YCIOBHIA TJIaBaHUS TEJl, YCIOBHM PaBHOBECHS phlyara 1 OJIOKOB):
COBMECTHO C yuuTenem (opMylIupoBaTh 3agadyy W TUIOTE3y HCCIIEIOBaHUs,
CaMOCTOSITENIbHO ~ IUIAHUPOBATh  MCCIEAOBAHUE, CaMOCTOSTENIbHO COOUpPATh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAaHHEM WHCTPYKIIMU, TPEACTABIISTH
MOJyYCHHbIE 3aBHCUMOCTH (PM3MYECKUX BEJIMYMH B BHJE TaOiul U TIpaduKoB,
OLIEHUBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmonaTh IMpaBWja TEXHUKM Oe3omacHOro TpyAa Inpu pabote ¢
71a60paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MMPUHIIUIIBI IEHCTBHS MPUOOPOB M TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOIIAIOINECS COCY b, 0apOMETp, phIyar, MoIBUKHbIII
Y HETIOJIBWKHBIH OJI0K, HAKJIIOHHAS TIOCKOCTB;

XapaKTepU30BaTh MPUHIIHIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOIIECCOB C ONMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIINITHUKY, YCTPONCTBO BOAOINPOBOAA, THAPABIMYECKUNA Tmpecc, CHGOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3YS 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH H HeEoOXoaumble (U3NYECKHE 3aKOHBI HU
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBbI W CXEMAaTHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH
peleHNH y4eOHO-TIPAaKTHYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUsl (PU3NYECCKUX 3HAHWA B IOBCEJIHEBHOW JKU3HU JJISI 00CCIICUCHHUS
Oe3omacHocTy mpu oOpalleHuu ¢ MpuOOpaMu M TEXHUUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHUS HOPM SKOJIOTMYECKOIO TIIOBEICHUS B
OKPYKaroLIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOPMAIH (PUZNUECKOTO COAEPKAHUS B
WuTepHere, caMOCTOSTENBHO (HOPMYIHpYs TMOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUH M TYyTEM CPaBHEHUS PA3JIMYHBIX HCTOYHHKOB BBIIEISTH
UHpOpMalLMIO, KOTOpas SBJISIETCS  MPOTHUBOPEUMBOM WM  MOXKET  OBbITh
HE0CTOBEPHOM;

UCTIOJIB30BaTh TPU BBITIOJHEHUN YYEOHBIX 3alaHUil HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUEecKoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WutepHer, BiageTb NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(pOpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHbIE COOOIICHHS Ha
OCHOBE 2-3 HMCTOYHHUKOB HH(pOpManuu (PU3NUIECKOro COAEp)KaHUs, B TOM YHUCIE



nyOJIMYHO JeNnaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4eOHBIX
VCCIICIOBAHUM, NPHU OTOM TI'PaMOTHO MCHOJIB30BATh WM3YYEHHBIM IOHATHWHBINA
anmapat Kypca GU3MKH, COMPOBOKAATH BHICTYIIJICHHE MMPE3EHTAIUEH;

OPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U UCCIENOBaHUM pacnpenensTh
00s13aHHOCTHU B TPYIIIE€ B COOTBETCTBUHU C IOCTABJICHHBIMU 3aJja4aMM, CIEIUTh 32
BBIMIOJTHEHUEM TUIaHA JEHCTBUM, aJ€KBATHO OLEHUMBAaTh COOCTBEHHBIM BKIAJ B
JNEATENIBHOCTh  I'PYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUHTBIBAsI MHCHUE OKPYXKAIOIIUX.

UCIIOJIb30BaTh MOHATUS (Macca M pasMeEpbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHMsI BELIECTBA, KPUCTAUIMYECKUE U
amMop(HBIC TeJa, HACBHIIEHHBI M HEHACBHIILEHHBIM Map, CrocoObl H3MEHEHUS
BHYTPEHHEW DJHEPIUM, DJJEMEHTAPHBIA JJIEKTPUYECKUM 3apsij, IPOBOJHUKH,
IIOJIYIIPOBOJHUKH, TUIJIEKTPUKH, HICTOYHUKH TIOCTOSIHHOTO TOKA, DJIEKTPUYECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAss CUCTEMA) U CHUMBOJIMYECKHH SI3bIK (PU3UKU IpU
pelIeHnr YYeOHbIX U MPAKTHUECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJIICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, IOBEPXHOCTHOE HATSIKEHHE, CMAYMBAHWUE, KAIWUIAPHBIC SBIICHUS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3alMsl, KHUIEHHE, CIIOCOOBI
Terionepesauu (TerIoNpOBOAHOCTb, KOHBEKLIUS, U3TyUYEHHUE), TEIJIOBbIE NIOTEPH,
JIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsl0B, AEHUCTBUS JJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOICHCTBUE MAarHUTOB, JEMCTBUE MAarHUTHOIO IOJISI HA
IPOBOJIHUK C TOKOM) 10 ONMHMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSIBIIEHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKPYKAIOLIEM
mupe (B TOM 4Hcie (U3MUEecKHe SBICHUS B NPUPOJIE: TMOBEPXHOCTHBIE U
KalWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B Npupoae, uznydyenue ColHLa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHKUE pPOCHI, TyMaHa, UHES, CHETa,
JIIEKTPUYECKUE SBIEHUS B aTtMoc(epe, 3IEKTPUUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apeid MoirocoB, POidb MATHUTHOTO TMOJIS [Tl JKU3HHU Ha
3emiie, TOJIAPHOE CHUSIHUE), NPU 3TOM MEPEBOJAUTH NPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIACIISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUII;

ONMCHIBATh M3yUEHHBIE CBOICTBA T€l U (PU3UUECKUE SIBJICHUS, HUCIOJIb3YS
(u3nyecKue BeIMYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIIOTHI,
paboTta rasa, yaenbHas TEIUIOEMKOCTh BEILECTBA, YJEIbHAs TEIUIOTAa IJIABJICHHUS,
yAenbHas TeIJIoTa MNapooOpa3oBaHMs, yJeibHas TEIJIOTa CropaHusi TOIUIMBA,
KO(Q(QUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAsS
BIQXXHOCTh BO3JYyXa, DJJEKTPUYECKMM 3apsj, CHJIA TOKa, JIIEKTPHUYECKOE
HaIIpSDKEHUE, COINPOTHUBIICHUE NpoBOAHMKA, OJ[C B LeNM IOCTOSHHOIO TOKA,
AIIEKTPUYECKOE YJIEIbHOE COINPOTUBICHUE BEIIECTBA, paboTa U MOIIHOCTD



AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIIBHO TPAKTOBATH (DU3MUECKHUI CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, MX OOO3HAUEHUS M E€AMHHULBI (PU3MUYECKUX BEIUYHH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH I'paUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U ITPOLIECCHI, UCTIONB3YS
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHMS BELIECTBA,
ypaBHEHHUE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsiia, 3aKOH
KyJsona, mpuHIMI CyNEepno3uuu JIEKTPUUECKUX TOJIEH, 3aKkoH OMa I ydacTKa
nenu, npaBuia Kupxroda, 3akon OMa ajis nmojHOM 1enu, 3akoH J[xoyins-JleHa,
3aKOH COXpPAHEHHUs JHEPruH, MPU ATOM Pa3IUYaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH NPOCThIe (PU3UUECKHE MOJEIH peajbHBbIX OOBEKTOB, MPOIECCOB U
SABJICHUM, BBIACIATH IPU OSTOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLECCOB, SIBICHUN, TPUMEHATh (PU3NYECKUE MOJETH HJI OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3aj1ay;

OO0BACHATH (PU3UUYECKUE SBICHUS, IPOLIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallMiil MpPaKTHUKO-OPHUEHTHPOBAHHOIO XapakTepa, M pelaTth
KaueCTBEHHbIC 33J]aul, B TOM 4YHCIE TPEOYIONIMEe YHUCICHHOIO OLICHUBAHUSA
XapaKTEPHBIX 3HAYEHUU (PU3MUECKUX BEJIMYHMH, [PU 3TOM BBIOMPATH aIEKBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY pACCYKICHHMM C ONOpPOM Ha M3Yy4YEHHBIE CBOMCTBA
bu3nYecKux sIBJICHUMN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pellaTh pacy€THbie 3afaud (C omnopod Ha 2-3 ypaBHEHHMs) IO
U3y4aeMbIM TeMaM Kypca (U3MKH, BbIOUMpas aJeKBaTHYI0 (PU3NYECKYIO MOJENb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OpMyJI, CBS3BIBAIOIIUX (PU3NUECKUE BEIMYUHBI,
3alKMCBIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE PEIICHHE 3aJaud, BbISBIATH
HEJIOCTAIOIINE WM U30BITOUYHbIC TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/Ia PELICHUS
3a7la4u¥, HWCIOJIb30BAaTh CIPABOYHBIC JIaHHbIC, IPUMEHATH METOAbl AaHaIU3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUuecKue METOJbl PELIeHHs 3a/1ay, TPOBOAUTH
MaTeMaTHYeCKUe MpeoOpa3oBaHUs U pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJlyYEHHOTO0 3HA4YeHHUS (PU3NUECKONW BEIMYMHBI M OMNpPENEIsTh Pa3MEPHOCTD
(bu3MYeCcKOi BEIMUMHBI, MOTYYEHHOU MpU PEIICHUH 3a0a4H;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh TPHU MOMOIIU (PU3HUUECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOUHBIM CHOCOO pelieHus, B OMNHMCAHUU
UCCJIEIOBAHMS  PACIlO3HAaBaThb  IPOBEPSIEMOE  MPEAINOJIOKEHUE  (TUIOTE3Y),
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX
CBOMCTB Ten (KanmWUISIpHBbIE SIBICHHS, 3aBUCHUMOCTb JIaBJIICHHUS BO3yXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTH MpoIlecca OCTHIBaHUS (HArpeBaHMs) MpU



M3JIy4YEHUHU OT I[BE€Ta H3JIyvarolledl (Morioiarmnieil) moBEPXHOCTH, CKOPOCTh
UCIIAPEHUSI BOJBI OT TEMIEPATypbl JKUIKOCTH U IUIOMIAAA €€ TMOBEPXHOCTH,
AIIEKTPU3AIUS TET U B3aMMOJICHCTBHE AIEKTPUYECKUX 3apsIOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJIW3alisi MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB,
JNENUCTBUSI MAarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBHUTATENSI MOCTOSTHHOTO TOKA): (hOPMYJIHUPOBATh MPOBEPSIEMOE
MpeanojoxkeHue (TUMOTE3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOICHUIA,
CaMOCTOATEJIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 000pyaoBaHUS,
OMUCHIBATh XOJ OMbITa U POPMYJIUPOBATH BBHIBOBL;

IPOBOJUTH TMpSAMbIE U KOCBEHHbIE HU3MEPEHUs (DPUINYECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHAS BIAXHOCTh BO31yXa, CHUJIa TOKAa, HAIpPsHKEHUE,
yAelbHAsT TEIMJIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE NPOBOJHUKA, paboTa
MOIIIHOCTh 3JEKTPUYECKOr0 TOKAa) C MCHOJIB30BAHMEM aHAJIOTOBBIX U IU(MPOBBIX
npuOOpoB, 0OOCHOBBIBATH BBHIOOP METOJla M3MEpEeHHUs, (PUKCUpPOBATH MOKa3aHUs
puOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMON BEIIMYUHBI C TTOMOIIBIO YCPETHEHUS
pPE3yIBTATOB CEPUU U3MEPEHUI U OIIECHUBATH MOTPEITHOCTh H3MEPEHUM;

MIPOBOJIUTH AKCIIEPUMEHTATLHBIC MCCICOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH (3aBUCHUMOCTH [IaBJICHHUA BO3AyXa OT €ro oObEéMa M HarpeBaHUs WU
OXJIQXKICHMSI, KCCIIEIOBAHUE SIBJICHUS TETLIOOOMEHA MPU CMEUTMBAHUU XOJIOAHOU U
ropstueit BOJibl, 3aBUCUMOCTh COTIPOTUBJICHUS TIPOBOAHUKA OT €TI0 JUTMHBI, TUIOIIAIN
MOTIEPEYHOTO CEUEHUS U YJIETLHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHJIIBI
TOKa, TMPOTEKAIOMIETO0 dYepe3 IPOBOJHHMK, OT HANpPsDKCHHWS Ha IPOBOJHUKE,
WCCJICIOBAaHKE TIOCTIEIOBATEIHPHOTO U TIApaNIeIbHOTO COSTUHEHUH TTPOBOHUKOB):
COBMECTHO C yuuTesneM (opMyJupoBaTh 3afadyy M THUIIOTE3y MCCIEI0BaHuUsA,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HMCCJIEAOBAHHE, CaMOCTOATEIHLHO COOMpaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY C MCIOJIb30BAaHUEM WHCTPYKITUH, TPEIICTABISAThH
MOJTYYCHHBIC 3aBUCUMOCTH (PU3MYECKUX BEIIMYWH B BHJIEC TaONHII U TPapUKOB,
OIICHUBATH MOTPENTHOCTH, JEIAaTh BBIBOJIBI 110 PE3YIbTaTaM HCCIICOBAHUS;

coOirofaTh mpaBwia 0Oe30macHOro TpyAa MHpu pabore ¢ J1abopaTOPHBIM
obopymoBaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKHUX MPOLIECCOB C OTIOPOM HA MX ONMUCaHUS (B TOM YHCIIE:
cUCTEMa OTOIUJICHUS IOMOB, TUTPOMETP, TApoBasi TYpOHHA, aMIIEPMETP, BOIABTMETD,
CYETUMK  DJCKTPUYECKOM  DHEPIHH,  DJIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
HarpeBaTeNIbHbBIC JIEKTPOTPUOOPHI (IPUMEPHI), MPETOXPAHUTENN U UX PUMECHECHUE
B OBITYy W TEXHHWKE, NMPUMCHECHHE IOCTOSHHBIX MAarHWUTOB, J3JCKTPOMArHHUTOB,
AJICKTPOJIBUTATEIb IMOCTOSHHOTO TOKA), WCIOJB3YsS 3HAHMS O CBOMCTBaX
(bU3nYECKUX SIBICHUN, HEOOXO0IUMbIC (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOUCTBA H U3MEPHUTENIbHBIE TPUOOPHI
0 CXEMaM M CXEMaTH4YHbIM PUCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUIaTelb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUUYECKHUX LENEH C IOCIEeNOBATEIbHBIM U
NapajuleJIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3iuyas YCJIOBHblE O0OO3HAUYEHHUs
AJIIEMEHTOB JIEKTPUUYECKHUX LIENEM, UCII0JIb30BaTh CXEMBI M CXEMaTUYHbIE PUCYHKU
U3YUYCHHBIX  TEXHUYECKHX  YCTPOMCTB,  HM3MEPUTEIbHBIX  OpUOOPOB U
TEXHOJIOIMYECKUX IPOLIECCOB IIPU PELICHUN yUeOHO-IIPAKTUYECKUX 3aa4;

IPUBOJUTH NMPUMEPHI (HAXOAUTh MH()OPMALIUIO O MPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWN B IOBCEJHEBHOW JKM3HU JUIsl oOecredeHus
Oe3omacHoCcTH Tpu OOpallleHuu ¢ MpuOOpaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUSI 370POBbsI W COOJIIOJICHUS HOPM JKOJIOTUYECKOTO TOBEACHUSA B
OKPYKaroLIEH Cpele;

OCYIIECTBJIATh MMOMCK MHPOpMALHU (PU3NUECKOT0 cofepxanus B MIHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIUPYsI TOUCKOBBIHN 3aMPOC, HA OCHOBE UMEIOLIUXCSI 3HAHUN
U CPaBHEHMS JIOTIOJHUTENbHBIX HMCTOYHUKOB BBLACIATH WMH(OPMALINIO, KOTOpas
ABIIAETCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBINOJIHEHUHM Y4YEOHBIX 33JaHM HAy4YHO-TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTepUaibl, PECYPChl CETH
WuTepuer, BianeTrs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE IMCbMEHHBIE M KpaTKUE YCTHBIE COOOLIEHMUS,
0000111251 UHPOPMALMIO U3 HECKOJIIBKUX UCTOYHUKOB (PU3MUECKOIO COAECPIKAHUS, B
TOM  4Yuclie NyOJUYHO  MPEACTaBIATh  pe3ysbTaThl  IPOEKTHOM  WiH
MCCJIEI0BATENBCKON NEATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHSTUHHBIN anmapar Kypca GU3UKH, COMPOBOXK/IATh BRICTYIUICHUE MPE3CHTALlUEH;

IIPU BBINOJIHEHUH YUYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpeneniarb OOsf3aHHOCTH B TpyNIe B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA JACHCTBUH M KOPPEKTUPOBATH €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA/1 B ICSITEILHOCTD I'PYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, MPOSBISIL  TOTOBHOCTh  pa3pellarh
KOH(JIMKTHI.

UCIOJb30BaTh IMOHATHS (CUCTEMAa OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U IMEPErpy3KH, UEHTP TAKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, MH(pa3ByK M YJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3Jy4EHHE, MIKaIa 3JEKTPOMAarHUTHBIX BOJIH, HICTOYHUKH CBETa, OJIN30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPBI UCITyCKAaHUS W IMOTJIOLIEHUs, alb(da-, OeTa- U ramma-
U3Jy4EHUs], U30TOIbI, SIIEpHAs U TEPMOSJEPHAs SHEPIeTUKA) U CUMBOJIMYECKHUN
SA3BIK (PU3UKU MIPU PEIICHUN YUYEOHBIX U MPAKTUUYECKHUX 3a/1a4;



YBEPEHHO  pa3nuyarbh  SBJICHHUS  (PaBHOMEPHOE M  HEPAaBHOMEPHOE
OPSIMOJIMHEMHOE JBUKEHHE, PABHOYCKOPEHHOE MPSAMOJMHEMHOE JIBUJKEHHUE,
cBOOOJIHOE TNaJleHUE Tel, JABMKEHHE IO OKpPY)KHOCTH, B3aUMOJEHCTBHE Tell,
paBHOBECHE MAaTEpUaIbHOW TOYKU, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoyeOaTeNbHOE  JIBJKEHUE (FapMOHUYECKHE, 3aTyXalolllue, BbIHY)KJICHHBIE
Kojie0aHus), PE30HAHC, BOJHOBOE JBMKEHHE (PAaclpOCTpaHEHHE U OTpaKeHHE
3ByKa, uHTepdepeHus u nudpakuus BOJH), IPSIMOIMHEHMHOE pacipoCTpaHEHHE,
OTpaXCHHE U TMIPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnoxkeHue O€eJIoro cBeTa B CHEKTP U CIO0XEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  paJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYaTOro  CIIEKTpa
U3JIy4YEHHs) 110 OINHCAHMIO KX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh [IPOSIBIIEHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKPYKAIOLIEM
Mupe (B TOM uucie (pU3MYECKHE SIBICHUS B MPUPOAE: NPWIMBBI U OTJIUBBIL,
nBrkeHne IuiaHeT CoOJHEYHOM CHUCTEMBI, PEaKTUBHOE JIBH)KEHUE IKUBBIX
OpraHU3MOB, BOCIIPHUSTHUE 3BYKOB JXHMBOTHBIMH, 3€MIIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJ, ONTHUECKUE SIBJICHUS B IPUPOJIE, OMOIOTHIECKOE
NEHCTBUE BUIUMOTO, YJIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO W3JIy4YEHUH,
€CTECTBEHHBII pPaJUOAKTUBHBIA (OH, KOCMHYECKHE Jy4d, pPaJuOAKTHUBHOE
U3IIy4EHHE NPHUPOJHBIX MHUHEPAIOB JEUCTBUE DPAJIMOAKTHBHBIX H3IyYEHUH Ha
OpraHM3M YeJIOBeKa), IPU ATOM NEPEBOAUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIICIIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHU;

ONMCHIBATh M3yUEHHBIE CBOICTBA Te€l U (PU3MUECKHUE SIBJICHUS, HUCIIOJIb3YS
¢uznueckue BEJWYMHBI (CPEAHsII W MIHOBEHHass CKOpPOCTh Tejla IpHu
HEpPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MEpEMELIEHUE IPU PAaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBUKEHUHM,  YIJIOBAas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHUs], CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LEHTP TSKECTH TBEPJAOro Tela, UMITYJIbC TENA, UMITYJIbC CHJIBL,
MOMEHT CHJIbI, MEXaHH4ecKasi paboTa U MOLTHOCTh, MOTEHIIMAJIbHAS SHEPTHUS Tea,
MOJIHATOIrO HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHLMAIbHAS SHEPT U CKATOM NPYKUHBI,
KMHETHYECKasi DHEpPrus, IIOJIHAsI MEXAHWYeCKas HHEprus, NEepuoJ W 4YacToTa
KOJIeOaHM, Mepruo MaTeMaTUUYECKOTO U MPY>XKMHHOTO MasiTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeidb MPEIOMIICHHUS
Cpelibl), IPU OMKUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI UCIIOJIb3YEMBbIX
BEJIMYMH, X 0003HAYEHUS U €AUHUIIBI PU3NYECKUX BEIMYNH, HAXOIUTh POPMYJIBL,
CBA3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BEJIMYUHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKUE SBJICHUS U ITPOLIECCHI, UCIIOIb3YS
3aKOH COXPAaHEHUs SHEPIHHM, 3aKOH BCEMHUPHOIO TATOTEHHUS, IPUHLHAII



CYIEPIIO3ULINY CUJI, IPUHIUI OTHOCUTENbHOCTH ["anunes, 3akonsl HptoTOHA, 3aKOH
COXPaHEHMUSI MMITYJIbCA, TEOPEMY O KMHETHYECKOM 3HEPruM, 3aKoH ['yka, 3aKOH
bepHym, 3aKkOHBI OTpaKeHHS W MPEIIOMIICHUSI CBETa, (POPMYITy TOHKOW JHH3HI,
IJJAHETAPHYI0 MOJENIb aTOMa, HYKIOHHYIO MOJENIb aTOMHOIO sApa, 3aKOHbI
COXpAaHEHUS 3apsAI0BOITO U MAacCOBOTO YHCEI IPU SIAEPHBIX PEAKLUUSX, IIPU 3TOM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €M0 MAaTEMAaTHUECKOE BHIPAKCHHCE,

CTPOUTH (PU3MYECKHUE MOJEIH peaJbHBIX OOBEKTOB, MPOIECCOB M SBICHUH,
BBIAICNIATh THPU 3TOM CYUIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (U3UYECKHE MOJACIU I OOBSCHEHUA
(bu3MYEeCcKUX MPOIECCOB U pelIeHUs yUeOHBIX 3a/1ay;

OOBSACHITH (PU3HUECKHE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pPelaTh
KaueCTBEHHbIC 33J]aud, B TOM 4YHCIE TPEOYIONIMEe YHUCICHHOIO OLICHUBAHUSA
XapaKTEPHBIX 3HAYCHUU (PU3MUECKUX BEJIMYUH, [IPU 3TOM BBIOMPATH aIeKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYHMHHO-CIICICTBCHHBIC CBS3M U BHICTPAWBATH
JIOTUYECKYIO UEMOYKY PacCyKJIeHH Hu3 2—-3 IIaroB ¢ OMOpOdl Ha HM3y4YECHHBIC
CBOMCTBa (pM3NYECKUX SBICHUH, (U3MUECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN;

YBEPEHHO pellaTh pacu€THhIC 3a/1a4d M0 U3Y4YaeMbIM TeMaM Kypca (U3UKH,
BBIOMpAs aIEKBATHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIH30BAHUEM 3aKOHOB U POPMYII,
CBS3BIBAIONIMX (DU3WYECKME BEJIMYMHBI, 3alHCHhIBATh KPATKOE YCJIOBHE U
pa3BEPHYTOE PEIICHHUE 33/1a49H, BBISIBIISITH HEJIOCTAIONTUE WM N30BITOYHBIC JaHHBIC,
000CHOBBIBaTh BBIOOp METOJA pEHICHUsS 3a/layd, HUCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHATH METO/IbI aHAM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpaduyecKue
METO/Ibl PEIICHU 3a/1a4, MPOBOJAUTH MaTEMaTHUYECKUE MPeoOpa3oBaHus U pACUETHI,
OIICHUBATh PEATUCTUYHOCTh TMOJTYUYEHHOTO 3HAYCHHS (U3UYECKOW BEIMYHHBI U
OTIPEIETIATh PAa3MEPHOCTh (U3MUECKOW BEITUYHMHBI, TMOJYYCHHOW NpPU PEIICHUU
3a7a4H;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh TPH MOMOIIU (GPU3HUUECKUX
METOJIOB, W TMpeJjaraTb OPUEHTUPOBOUYHBINA CHOCOO peIIieHus, B OMUCAHUU
UCCIICIOBaHUSI  pAaclO3HaBaTh  IPOBEPSAEMOE  MPEIINOJIOKEHUE  (TUIOTE3Y),
OLICHMBATH MPABUIIBHOCTH NOPSAKA POBEACHUS HCCIEA0BAHUS, UHTEPIIPETUPOBATH
MIOJTYYEHHBIN PE3YJIbTAT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX
CBOWCTB Tel (M3yueHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPTHH,
3aKOHA COXPAaHCHMS HMMITYJIbCa, ACHUCTBUE 3aKOHA DEpHYJUIM U BO3HUKHOBEHHE
NOABEMHON CHJIBI  KpbUIA, 3aBUCUMOCTh IepuoAa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MAaCChl Ipy3a U AKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY AbI
MaJbIX KoJieOaHul, IpsIMOJIMHEMHOE PacIpOCTpaHEHUE CBETA, pa3yioKeHUE OEJIoro
CBETa B CIEKTP, MU3YUEHHUE CBOWCTB M300PaKCHUS B TJIOCKOM 3€pKaJie M CBOMCTB



U300paKEeHHUsT TIpeaMeTa B coOuparoiieil jauH3e, HAOMI0IeHWe CIUIONTHBIX U
JMHEHYaThIX CIIEKTPOB U3ITYICHHS ): (dbopMynupoBaTh IpOBEPSIEMOE
OpeanoyiokeHne  (TUMmoTe3y) O BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHHIA,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOTO Habopa 000pyAOBaHUSA,
OTHCHIBAThH XOJ1 OTbITA U OPMYITUPOBATH BHIBOIBI,

MPOBOJUTh TIPH HEOOXOAMMOCTH CEPHUI0 TPSMBIX H3MEPCHHM, OMpeaemsis
CpeaHee 3HaUCHUE 3MEPSAEMOI BETMUMHBI U ONPEEIIsisi TOTPEIIHOCTh PE3YIbTaTOB
IPSIMBIX U3MEPEHHIA, 000CHOBBIBATH BHIOOP CITOCOOA U3MEPEHHSI (M3MEPUTEITHHOTO
npudopa);

MIPOBOIUTH KOCBEHHBIEC U3MEPEHUST PU3NICCKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla NMPHU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
najIeHus, )KECTKOCTh IPYKUHBI, KOODPHUITUEHT TPEHUS CKOTBKECHHS, MEXaHUIECKast
paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ KOJeOAaHWH MaTeMaTUYECKOTO W
NPYXUHHOTO MAasTHUKOB, (DOKYCHOE pacCTOsHHE coOmparomieii JTuH3bl U e
OTNTHYECKasi CUja, PaTUOAKTUBHBIA (DOH) C WMCHOJIB30BAaHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP METOJa M3MEPEHHUs, TUIAHUPOBATH
U3MEPEHHs, CaMOCTOSATEIbHO COOMpPAaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIYHCIIATh 3HAYCHHWE BEJIMYHMHBI M aHAJIM3UPOBATh IOJYUYCHHBIC PE3YJIbTaThl,
OIICHUBAsSI IOTPEIIHOCTH PE3yIbTATOB KOCBEHHBIX H3MEPEHUI;

MIPOBOJIUTH AKCIIEPUMEHTATILHBIC MCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEITUYMH (3aBUCUMOCTh IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMXXCHHUH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT CHIIBI
HOPMAJIbHOTO JaBJICHHUS, MEpHoJa KOJeOaHH MaTeMaTHYeCKOro MAasiTHUKa OT
JUIMHBI HWUTH, OIpEIeJiCHHEe YCKOPEHHUs CBOOOMAHOTO TAaJCHHUS, HUCCIICIOBAHHE
W3MCHEHUSI BEJIMYMHBI M HAMPABICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yIJia
OTpa)KEHUs CBETA OT yTJa MMaJIeHUs, yTria NPeJOMIICHUS OT yTiia MaJeHUs] CBETOBOTO
Jdy4a, UCCIIeIOBAaHUE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY MyTH
(mo ¢otorpadusmM)): COBMECTHO ¢ yuutesieM (GOpMyJIUpOBATh 3ajlauyy U THIIOTE3Y
WCCJICIOBAHMSI, CAMOCTOSITEIILHO TUIAHUPOBATh HCCIIEIOBAHHUE, CAMOCTOSITEIHHO
coObupaTh  IKCIEPUMEHTAIBHYI0  yCTAaHOBKY, TMPEJACTABISATh  IMOJYYCHHBIC
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJIEC TaOMWIl U TpaduKOB, OIICHUBATH
MOTPEIIHOCTH, JAENIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHHUS,

cobioaTe mpaBuiia Oe30MacHOro Tpyjaa npu padbore ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YUECHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CIIUIOMETP, TaTYMKH TOJOKEHUS, PACCTOSIHUS M YCKOPEHUS, paKeTa, 3XO0JIOT, OUKH,
nepuckorn, (GoToamnmapar, MHUKPOCKOM, TEJIECKOM, ONTUYECKUE CBETOBO/IBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HaHHUA O CBOMCTBax



¢usznyeckux  SABIEHUM W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIONb30BAaTh CXEMbl U CXEMaTUYHbIE PHCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MpU
peleHn y4eOHO-TIPAKTUYECKUX 3a/la4, ONTHYECKHUE CXEMBI JJIS MOCTPOCHHS
n300pa’keHHii B TUIOCKOM 3€pKajie M coOUparoIei JInH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHWU B MOBCEIHEBHOW >KM3HU ISl OOecredeHus
0e30macHOCTH TIpu OOpalleHuu ¢ NMpUOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOIMYECKOIO IIOBEICHUS B
OKPY>KaroUIEH Cpee;

OCYIIECTBIISATh MOMCK HHpOpMAIH (U3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (hOPMYJIHPYsI TTOMCKOBBIN 3alpoC, HAXOAUTH IyTH OMpEAeNICHUs
JIOCTOBEPHOCTH MOJYYEHHON HH(pOpMAIMK HAa OCHOBE HMMEIOLIMXCS 3HAHUU |
JOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM Y4YE€OHBIX 3aJaHHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (pU3MUECKOro CoAep KaHMs, CIIPaBOYHBIE MaTepHasbl, PECYPChl CETH
WutepHer, BianeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEp:KaHUs, IMyOJINIHO
IPEJICTaBIATh PE3yAbTaThl MPOSKTHOM UITU MCCIIEI0BATEIbCKOM NEATEIbHOCTH IPU
3TOM TPaMOTHO HCIIOJb30BaTh W3YYEHHBIM TOHATHUMHBIM ammapar H3y4aeMoro
pa3gena (HU3MKM U CONPOBOXKIATH BBICTYIUIGHHE Tpe3eHTauuend ¢ y4érom
0c00EHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



COJAEPKXAHUE OBYUYEHUA

Paznen 1. ®u3uka u €€ poJib B MNO3HAHUU OKPY/KA0IEro MUpa.

®duzrka — Hayka O mpupoje. SIBIeHUs TPUPOABI (PJIEMEHTHI COJEpKaHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DU3MYECKHUE SIBICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®duznyeckre BeaWuYUHBL. Pa3smepHocTh. Enunuibl (U3HUECKUX BEJIWYUH.
U3mepenne @uanueckux BenuduH. OTanoHbl. @duszmyeckue npudopsl. [leHa
nenenusi. [lorpemHocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
nabopaTopHbIM 00opymoBaHueM. MexayHapoaHas cuctema enuHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B euHUIBI CU.

Kak ¢u3nka u 1pyrue ecTeCTBeHHbIE HAyKH U3y4aroT npupoy. EcrecTtBeHHO-
HAay4YHbIH METOJI TO3HAHUA: HaOIIOJeHUE, IMOCTAaHOBKA HAy4YHOrO BOIIPOCA,
BBIJIBUKEHUE THIOTE3, OKCIEPUMEHT TO0 TMPOBEPKE THUIOTE3, OOBICHECHUE
HaOmogaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Jlemoncmpayuu.

MexaHnueckue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

duznueckne NpUOOPHI W TPOIEAypa MPSMBIX HW3MEPECHUM aHAJIOTOBBIM H
(G POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

OmnpenenenHue UEHbI IeJICHUs IKaJIbl U3MEPUTEIBLHOTO Tprbdopa.

N3mepeHnune pacCTOAHUN.

N3mepenne miomany 1 o0béMa. MeTo1 maneTku.

N3mepenne BpemeHH.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX Teld. MeToa psioB.

[IpoBeneHne wuccaenOBaHUSA MO MNPOBEPKE THNOTE3bI: JATBHOCTH MOJETA
[IapuKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIBITIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOECHNH BelleCTBA.

CrpoeHure BeniecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OINBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
temriepatypoii. bpoynoBckoe aBwxkenue. [uddysus. BzaunmopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYEeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauyuu.



Hab6mronenne 6poyHOBCKOTO ABUKEHUSI.

Hab6monenue nuddyszun.

Habmronenue siBneHnit, 0ObACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YaCTHII BEMIECTBA.

Jlabopamopuvie pabomul u onvimeol.

Ornenka muaMeTpa aToMa METOZOM PSIIOB (C UCTIOIb30BaHueM (poTorpadwii).

OmnbITHI 110 HAOTIOACHHIO TETIJIOBOTO PACIIMPEHUS Ta30B.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyte u nepemenienne. PaBHOMepHOE H
HepaBHOMEpHOE JBkeHHe. CBOOOJHOE MajJeHue Kak NMpUMep HEPaBHOMEPHOIO
nerkeHus teil. Ckopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM JIBHXKCHHH.
Pacuér nmyTy u BpeMEHU JBUKCHUA.

['paduixku 3aBucCMMOCTE BEIMYMH, OMNMUCHIBAIOUIUX JIBIKeHHE. OOume
HOHATUA 00 OTHOCUTENBHOCTH JBWXKeHUs. ClOoXeHHe CKopocTed s Tel,
JBIKYIIHUXCS NAapaJIEIbHO.

SBneHue uHepUMH. 3aKOH WHEpUWHU. BzammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHSI CKOPOCTH JIBWKEHHMS Tein. Macca Kak Mepa MHEPTHOCTH Tella B
NOCTynaTeapbHOM JBWXeHUU. IInotHocTh BemecTBa. CBS3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eauHule o00béMa BemectBa. (CMecH U CILIaBBI
IloBepXHOCTHAs U JINHEWHAS IIJIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMozencTBHs Ten. Cuina ynpyroctd M 3aKoH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Itanerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTBytomas cwi. Cuina TpeHus.
TpeHue CKOJIbXEHUS U TPEHHE IOKOs, BA3KOE TpeHue. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauyuu.

Habnronenne MexaHM4ecKoro ABMKEHUS Tela.

N3mepeHne cKoOpoCTH NPSIMOJIUHENHOTO ABUKEHUS.

HaOmtonenue siBleHNs] HEPIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CrnoxeHue CHJl, HalpaBJIEHHBIX 110 OJTHOM IPSIMOA.

Jlabopamopnsie padomul u onsimel.

OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMXKEHMS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

OnpeneneHue cpeaHed CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa IIo
HAKJIOHHOU TIJIOCKOCTH.



OrnpeneneHue MmI0THOCTH TBEPAOTO Tea.

OneITBI, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOIBKEHUS OT CUJIBI
JABJICHHS U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH 1 ra30B.

Hasnenue. Cuna ganenusa. CrnocoObl yMEHBUICHHUS U YBEJIMYCHUSI 1aBIICHUSI.
JlaBnenue rasza. 3aBUCHMOCTb JaBJICHUs raza oT 00bEMa u Temmepatypsl. [lepegaua
JABJICHUS TBEPABIMM TEJaMH, KUAKOCTAMM U Tazamu. 3akoH Ilackans.
[ITHeBMaTHUECKNE MAILIUHBI.

3aBUCUMOCTh ~ JABJICHHWS  JKUJIKOCTA  OT  TJIYOWHBI  TOTPYKEHUS.
I'uapocratnueckuit mapagokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3Mbl. VICronap30BaHUE BBICOKMX [IABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTporcTBO BOAOIIPOBOIA.

AtMmocdepa 3emun u atmocdepHoe nasieHue. [IpuumHbBI CylIeCTBOBaHUS
BO3aywHONW o6osouku 3emnu. OnbiTr Toppuuermnu. M3mepenune armocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTU M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3aKoH ApxuMesia. Y cJIOBHE BOSHUKHOBEHUS BHITAIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [naBanue ten. Bo3myxomiaBaHue.

Hemoncmpauyuu.

3aBUCUMOCTD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenue necTBUsl aTMOCPEPHOTO JABICHUS.

Cudon.

3aBUCHMOCTD BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTH
YacTHU TeJa U MJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOILICHHS TIOTHOCTEW TeJla U JKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYyKEHHOU B
XKUJKOCTh YaCTH TEJNA.

OrnpeneseHne BRITAIKMBAIOIICH CUIIbI, ICHCTBYIOIIECH HA TEJIO, MOTPYKEHHOE
B KUJIKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITATKHBAKOIIEH CHUJIbI, JEUCTBYIOIIEH HA TEJO B
YKAJIKOCTH, OT MACCHhI TeNa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KHUJKOCTh YaCTH
T€JIa U OT IUIOTHOCTU KUJKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEAECIICHUE
€€ rpy30N0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanudeckasi paboTta JIJ1sl CUJl, HAIPABJICHHBIX BJOJIb JIMHUU MTEPEMEILECHUS.
MoniHocCTb.

[IpocThie MeXaHW3MBI: pbIYar, BOPOT, OJIOK, TOJMCIACT, HAKIOHHAsS
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peruara. [Ipasuio
MomeHTOB. [IpuMeHeHHe TmpaBuiia paBHOBECHS pbluara K OJIOKYy. «30J0TO€
npaBuio» mexanuku. KITJ[ mpoctbix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass osHeprusa. KuHeTMueckas W NOTEHUUAIbHAS SHEPTHUS.
[IpeBpallieHrie 0OJTHOTO BU/Ia MEXAHUUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUs
Y IIPEBPALLECHUS DHEPTUU B MEXAHUKE.

Hemoncmpauyuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanue yciioBU paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

N3yuenue npaBuia peluara JJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuKHOTO 1 HETIOJBMKHOTO OJIOKA.

Omnpenenenne paboThl CHIBI YyIPYTOCTH MPU MOIABEME TPY30B MPU TTOMOIIH
MOJIBMXKHOTO OJIOKA.

N3ydenne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Pa3znea 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdHubeie Tena. I'padeH — HOBBIM MaTepuan il HOBBIX
TEXHOJOTUN. TEeXHOJOTMU TMOJYyYEHUS HCKYCCTBEHHBIX aiama3oB. OObsiCHEHHE
CBOMCTB ra3oB, XKMJKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KUHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAlIWIUIAPHbBIC
sBJI€HUA. TemioBoe paclIMpeHHUe M CKaTue. 3aBUCHUMOCTh JaBIICHUSI Ta3a OT
00bEMa, TeMIiepaTyphl.



Temneparypa. CBsi3zb TeMmepaTypbl CO CpeAHEH KHUHETHYECKOW HHEprueit
TEIIOBOTO JIBUKEHHUS YacTHlLl. TeMIepaTypHbl€ IIKAJIBIL.

Buaytpennss osueprus. CnocoObl W3MEHEHUS BHYTPEHHEH DHEPTUU:
TerJIonepeaya u coBepiieHue padboTel. Busl Temionepeaaun: TemIONpoOBOHOCTD,
KOHBEKLIMS, WU3JydyeHue. Buuabl Temonepenayn B MNPUPOAE U TEXHHKE.
HeoOpaTtuMocTs TEMIOBBIX MPOIECCOB.

KonndecTBo TemnoTel. YaenpHas TEMIOEMKOCTH BEIIECTBA. TemiooOMeH u
TeIsI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMe TEIIOBOTO OalaHca.

[InaBieHre U OTBEPAECBAHUE KPUCTAJUIMYECKUX BEILIECTB. Y JACNIbHAS TEILIOTA
iaBieHus. [lapoobpazoBanue u konaencauus. Mcnapenue. Kunenue. Y nenpHas
TEeII0Ta MapooOpa3oBaHwsl. 3aBUCUMOCTH TEMIIEPATYPhl KUTICHHSI OT aTMOC(EPHOTO
napieHus. HachlleHHBIN 1 HEHACBIIEHHBIN ap. BiaxxHOCTh BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Ipunuunel padoTel TermoBbix aBuratened. KIIJ[ TerymoBoro auraresns.
TemnmoBple nABUraTeNy M 3aliUTa OKPY)KAIOLIEH cpeabl. TemnsoBele MOTEpU B
TEIIOCETSX.

3aKOH COXpaHEHUSI U MPEBpAIICHUS SHEPIUU B MEXAHUYECKUX U TEIUIOBBIX
MIPOIIECCaX.

Hemoncmpauyuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHUSI.

Hab6monenue nuddyszun.

HaGmiogenue sBIEHUN TOBEPXHOCTHOTO HATSDKEHHUS, CMauyuBaHUS U
KAWUISPHBIX SIBJICHUM.

Habnrogenue TemioBoro paciupeHus Ted.

V3meHeHne maBieHHs] ra3a NMpU W3MEHEHHWM O0BhEMAa W HArpEeBaHWM WIIU
OXJIQXKJICHUH.

[IpaBuiia u3MepeHUs TEMITEPATYPBHI.

Bune! Temonepenaumn.

OxJtaXxieHue Py COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHUN paOOThl BHEIITHUMHU CHJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.

HaOmronenue xuneuus.

Hab6nrogenue nocTossHCTBA TeMITEpaTyphl MPU IJIaBJICHUU.

Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMneparypsel Py MOMOIIH )KUIKOCTHOTO TEPMOMETPA U 1aTUHKa
TEMIIEPaTypHI.



OnbiTel IO HAOMIOJEHUIO TEIMJIOBOTO pACIIMPEHHUS] Ta30B, KUAKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBieHUs BO3AyXa B OajuIOHE IITTPUILIA.

HccnenoBanre 3aBUCUMOCTH JIaBJIEHUs BO3AyxXa OT e€ro o0ObéMa u
TEMIEPATYPHI.

[TpoBepka rUMOTE3bI JIUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

HaGmiogenne wu3MeHEHUs BHYTPEHHEH SHepruv Tela B pe3yJbTaTe
TerJIonepeaayu U padoThl BHEITHUX CHUJI.

WccnenoBanue siBlIeHUS TEIIOOOMEHA MTPU CMEIIMBAHUH XOJIOJAHON U ropsuei
BOJIBL.

Omnpenenenre KOJIWYECTBA TEIUIOTHI, TOTYYEHHOTO BOAOH MPH TEINIOOOMEHE €
HarpeThiM METAJUIMYECKUM LIWIIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-PuxMana).

Omnpenenenue yIeapHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DjekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonercTBue
3apsKEHHBIX Tel. 3akoH KyroHa.

Onekrpudeckoe mnoJie. Hanpsoxk€HHOCTh 3iekTpudeckoro nois. IlpuHnmn
CYNEPIIO3ULINH dTEKTPUUYECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. [IpoBOIHMKM, MAMAIEKTPUKH M MOJYNPOBOAHUKU. 3aKOH
COXPAHEHUS IIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTouHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B METAJIAX, )KUJIKOCTAX U ras3ax.

OnekTpuueckas 1enb. Cuia Toka. DNeKTPUYECKOE HaIpshKeHHe. AMIEPMETP
Y BOJIETMETP B LIENH MOCTOSTHHOTO TOKa. CONMPOTHUBIIEHHE MTPOBOJHUKA. Y IEIBHOE
CONpPOTHUBJIEHUE BenlecTBa. 3akoH Oma [is yuactka nenu. IlocnenoBarenbHoe u
napajuielIbHOE COEAMHEHHE MTPOBOAHUKOB. DJ{C B LIeNHU MOCTOSHHOTO TOKa. 3aKOH
Oma ns monuoil uenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 3ieKTpUUecKHX
uenen. HenHenHbIe 37IEMEHTHI.

PaGota M MOIIHOCTH 3JIEKTpUUECKOro Toka. 3akoH JDxoyns-Jlenua.
DNEeKTpUYECKHUe LENu U MOTPeOUTeNnu 3IeKTpuyecKkor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.



ITocTossHHBIE MAarHUTLI. B3anMoaecTBUE MOCTOSHHBIX MArHUTOB. MarHutTHoe
rmoyie. MarautHoe 1ojie 3eMJIM M €ro 3HadeHHWe I KW3HM Ha 3eme. OnwIT
Opcrena. MarnutHoe moJie anekTpudeckoro toka. OnbiT Ammepa. ITpumenenue
AJIEKTPOMArHMTOB B TEXHUKE. J[€HICTBME MArHUTHOIO TOJISl HA MPOBOJAHUK C TOKOM.
Cuna Amnepa U onpenesneHue €€ HampaBiIeHUs. DJIEKTPOJABUTATENb TOCTOSIHHOTO
ToKa. Mcronp30BaHuE 3JIEKTPOJABUIATENIEM B TEXHUYECKMX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenua.
DJIEKTPOreHeparTop. Crioco0nbI MOJTy4YEeHUS BJIEKTPUYECKOMN SHEPTUH.
DJIEKTPOCTAHIIMM Ha BO30OHOBJIEMBIX HCTOYHMKAX HHEPIHH. DKOJOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOIIIMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOHUIIH.

Jlemoncmpayuu.

DJIeKTpU3aLus TeJl.

JIBa po/ia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEJL.

Y CTpONCTBO U AEHUCTBUE IEKTPOCKOIIA.

DneKTpocTaTuiecKast HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

MojenupoBaHu€ CWIOBBIX JIMHUM AJIEKTPUYECKOTO TOJS C MOMOUIBIO
OYMa)kKHBIX CYJITaHOB.

[IpOBOTHUKH U JUBJIEKTPUKH.

McTOYHHKH TTIOCTOSIHHOTO TOKA.

JlencTBUs 3NEKTPUUECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mMepenune Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 3MeKTpPUYECKOTO HAPSYKEHUS BOJIbTMETPOM.

Peocrar 1 MarasuH COnpOTHUBIICHUM.

B3aumoelicTBrEe NOCTOSHHBIX MarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.

MonennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

OmneiT Opcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JleiicTBHE€ MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENb MOCTOSHHOTO TOKA.

OmneiTel @apases.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OnbITel IO HAOMIOJAEHUIO AJICKTPU3AIMK TEJl TPU CONPUKOCHOBEHUU H
UHIYKIUEH.



HccnenoBanve JOEHCTBHUS  BJIEKTPUYECKOTO MO HA MPOBOAHUKUA U
JUDJIEKTPUKH.

COopka 1 UCIBITAHUE NEKTPUUECKON LIENH MMOCTOSTHHOTO TOKA.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HAIIPSDKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUYECKOTO COIMPOTHBIICHHS
IPOBOJHUKA OT €r0 JAJIMHBI, IUIOLIA/IA TONEPEYHOIO CEYEHUS U MaTeEpHaIa.

OmnpeneneHue yIeabHOrO CONPOTUBIIEHUS IPOBOIHUKA.

[IpoBepka TmpaBuiia CIOXKEHMS HANPSDKEHUHM IIpU  IIOCJIEN0BATEIBHOM
COCIMHEHMH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Uisi CWIbl TOKA NPU NapajuIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/[C 1 BHYTpEHHEr0 COPOTUBIICHUS HCTOYHHUKA TOKA.

ITposepka npasui Kupxroda.

[TpoBepka BeinogHEHUs 3aKkoHa OMa 11 TOJIHOM LENH.

W3yuyeHue BOJIBTAMIEPHBIX XapaAKTEPUCTUK HEJTMHEMHBIX 3JIEMEHTOB (JIaMIIbI
HAKAJIMBAHUS WIH MTOJYIIPOBOIHUKOBOIO THOAA).

Omnpenenenne paboThl JIEKTPUUECKOI0 TOKA, UAYILETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

Onpenenenune KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

W3y4yeHne MarHuTHOrO MOJISl MOCTOSSHHBIX MAarHUTOB IIPU UX OOBENNHEHUU U
paszeneHun.

HccenenoBanne NEHCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

OnebITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHWJIbI M HallpaBJ€HUS TOKAa B KAaTyLIKe W OT HaJIWYUsA
(OTCYTCTBUS) CepACYHUKA B KaTyIIKE.

W3yuyenue neicTBUs MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

KonctpyunpoBanue u nusydeHue paboThl AIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O HWCCIEAOBAHMIO  SIBJICHHUSI DJIEKTPOMAarHUTHOW  MHAYKIMH:
VICCJIEIOBAHNE U3MEHEHNI 3HAYCHUS U HAIIPaBJICHUS MHIYKIIMOHHOTO TOKA.

Pa3nen 8. Mexanuueckue siBJeHM.

Mexannueckoe nBuxkeHue. MarepuanbHas Todyka. CrnocoObl ONMUCaHUs
MEXaHUYECKOTO JBIKCHUS: TaOIUYHBIN, rpaduueckuii, aHanuTuueckuid. Cucrema
orcuéra. OTHOCHUTEIILHOCTh MEXaHNUECKOTO JBMKCHUS.

BekTopHbie BEIMUYMHBL, ONEpali ¢ BEKTOpaMU, IPOEKIMK BekTOopa. Pagnyc-
BEKTOP MATEpUAIbHOW TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE



IpsIMOJIMHEWHOE IBHKeHHe. HepaBHOMepHOE npsiMonHeitHoe ABrxkeHne. CpeaHsis
Y MTHOBEHHAasi CKOPOCTbB Teja IIPU HEPABHOMEPHOM JBHKCHUH.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoHOTO NaaeHus. OnbIThl ['anues.

['padurueckas mHTEpnperanus yCKOPEHUsl, CKOPOCTH, MPOUJIEHHOTO MyTH U
IIEPEMEILECHHS IS PSAMOJIMHENHOTO JBUKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBM>KEHHME MO0 OKPYKHOCTHU. JIMHEHAasE CKOPOCTh, YTIIOBAsi CKOPOCTh, MEPUOT
¥ 4acToTa oOpallleHus Ipu paBHOMEPHOM JBUXKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPHU JIBUKEHUU 10 OKPYKHOCTH.

Bexkrop cunel. PaBHOAEHCTBYIOIIAs CHJIA.

[lepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHIMT Cynepno3uLnN CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: crjla TPEHUS CKOJIbKEHHUS, CHUIIa
TpEeHHUs [TOKOsI, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH ITOJ IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymnu M noxbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
amnmapartbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUJISIX. JBHKEeHHE Moe3/1a HAa MAarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHMS. JIBH)KEHHME Tel BOKpPYT
rpaBUTALIMOHHOTO IMIeHTpa (B ToMm uucie maHer Bokpyr Comuima). IlepBas
KOCMHYECKasi CKOPOCThb. HEBECOMOCTH U MEpPErpy3KH.

PaBHoBecue maTepuanbHOM TOUKU. AOCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cwiibl. LleHTp TskecTu.

Nmnynee Tena. M3menenune nmmnyibca. IMITyibC CWITBL. YIPYTO€ U HEYIIPYTO€
B3aUMOJIEUCTBUE. 3aKOHbl M3MEHEHHS M COXPAaHEHUsS HMITyJbca. PeakThBHOE
JBH>KCHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBs3b dHepruu u padbotsl. [loTeHnnanpHas SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHManbHas sHeprus cxxarou npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPIHH. 3aKOH M3MEHEHUS U COXPAHEHUs
MEXaHUYECKON SHEPTHUU.

Jemoncmpauyuu.

Habnronenue MexXaHW4ecKOro JBHUKEHHS Tella OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHUE MyTeW M TPAeKTOPUW JBWXKEHHS OJHOrO M TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUXKEHUSL.

HccnenoBanne Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKEHUS.



HabGmronenue nBmkeHus Tena 1Mo OKPyKHOCTH.

Halmronenne MexaHW4YecKux SIBICHHM, MPOUCXOIAIINX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBIDKEHUUW OTHOCHTEIIHHO
KabuHeTa QU3UKH.

HabGnronenue paBHOBecHUs Tell, CBOOOIHOIO MaJIeHUs, KoJieOaHUsl MasiTHUKA B
WHEPITUATHHBIX CUCTEMaX KaK MOATBEPKICHNE TPUHITUIIA OTHOCUTEIILHOCTH.

3aBUCUMOCTh YCKOPEHHUSI TeJla OT €r0 MAacChl U ACHCTBYIOIIEH Ha HETO CHIIBI.

Hab6ntonenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

N3meHeHune Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepenaua ummynbca npu B3auMOICHCTBUY TEll.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITYJIbCa TIPU a0COJIFOTHO HEYNIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbca Mpyu yIpyroM B3auMOJEHCTBUU.

Hab6nronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe SHEPTHH NPU CBOOOTHOM TaICHUH.

CoxpaHeHHe SHEePTHUH NIPU ABUKEHUU TeJa MO/ ISHCTBUEM NPy KUHBI.

Jlabopamopnsie padomul u onsimel.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JBUKEHUS IAPUKA WIH TEJIEKKU.

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpyCKa WU IBIKCHUS IIIapUKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHne YCKOpPEHHUs Tejla NpH PaBHOYCKOPEHHOM JIBHDKEHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka rumoTe3sl: €Cliv MPU PAaBHOYCKOPEHHOM JIBIKCHUN 0€3 Ha4aJIbHON
CKOPOCTHU ITyTH OTHOCSITCS KakK Psiji HEUETHBIX YUCEJ, TO BpEMEHA OJJUHAKOBBI.

HccnenoBanue IBHXKEHUS Tella, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

WccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BOZHUKAIOIIEH B MPY>KUHE, OT
cTeneHu AehopMaIiy MPY>KUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja IO
TOPU30HTAJIBLHON MOBEPXHOCTH.

Onpenenenue pabOTbl  CUJNIBI  YNPYTOCTH MpU  TMOABEME TIpy3a C
UCII0JIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOI,
yacTtoTa, aMIUuTyga. [‘apMoHmueckue KojeOaHus. 3aTyxarolue KoJieOaHUs.
Boinyxnennsie konebanus. Pezonanc.

Marematnyeckuii U NPYXKUHHbIA MasATHUKU. [IpeBpamenue sHeprum mnpu
K0JIe0aTeIbHOM JBUKECHUU.

Mexanuueckue BoaHbL. [IpomonpHble W mnonepeyHble BoOJHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTepQepeHuus u nudpakuus. JlJinHa BOIHBI U CKOPOCTh €&
pacrpocTpaHeHus. MeXaHM4YECKHUE BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKHUE BOJIHBI.

3Byk. Pacnpoctpanenne m oTpakeHHe 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WH}pa3Byk u yabTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jlemoncmpayuu.

HaGmonenne koneGaHuii Ten Moj ACHCTBUEM CHUJIBI TSDKECTH M CHUJIbL
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

Habmronenne BeIHYKI€HHBIX KOJI€OaHUI U pEe30HaHCA.

PacnpocTpaneHnyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).

Hab6mronenue untepdepenunu u audpakiiud BOJIH Ha MOBEPXHOCTH BO/IBI.

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pEe30HaHC.

Jlabopamopnsie padomul u onsimel.

OmnpeneneHre 4acToThl U Mepruoa KojieOaHuH MaTEMaTUYECKOr0 MasgTHHUKA.

OmnpeneneHre 4acToThl U Meproia KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH NEpUOJa KOJeOaHUl Tpy3a HA HUTU OT JJIMHbI
HUTH.

HccnenoBanue 3aBUCHMOCTH NEPUOIa KOJICOaHHUM PYKMHHOTO MasTHHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNEpHOJa KOJeOaHW Tpy3a, MOABEIIEHHOIO K
JIEHTE, OT MacChl rpysa.

OmnbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh NIEpHOAa KOeOaHU Py KHHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH NPy KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Paznen 10. Di1eKTpOMArHUuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
AJIIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBsA3U. Pagmonokanusa. Kocmuueckas cBA3b.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTepdepeHus u AubpaKiius.

Jlemoncmpayuu.



CBoiICTBa JIEKTPOMATHUTHBIX BOJIH.

WnTepdepentus u qudpaxius cBeTa.

Jlabopamopnsie padomul u onsimel.

N3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHUJIBHOTO
tenedoHa.

[IpoBenenHwre OMBITOB MO HAOMIOACHUIO HHTEPPEPESHITNH U MU (PpaKIKU CBETA.

Pa3nen 11. CBeToBLI€E SIBJICHHS.

JlyyeBasgs Mozenp CBETa W TeoOMETpUYeckas onTuka. McTtouHnuku cBera.
[IpssmonuHeiliHOe pacnipocTpaHeHue cBeta. 3atmenusa ConHna u JIynsl. OTpaxeHue
ceera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. [locTpoeHne M300pakeHUi,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHHne cBeTa.
Hcnonp30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonx usywuen B suH3e. Popmyna TOHKOM JMH3BL. IlocTpoenue
U300paxkeHuit, CcOOPMHUPOBAHHBIX TOHKOW JWH30M. OnTHUecKas cHCTeMa
doroanmnapara, MUKpPOCKONAa M Tejeckoma. [7a3, Kak ONTHYECKas CHCTEeMa.
biM30pyKOCTh U AaIBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX BETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

[TpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tomyyenue n300paxxeHUM B MIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

XoJ nyuei B coOuparolie JIMH3e.

Xox yder B paCCEeUBAIOIIEH JIMH3E.

[Toydenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens rinasa.

Paznoxenue 6enoro cBera B CIEKTP.

[Tomyuyenue 6e0oro cBeTa MpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanre 3aBUCUMOCTH yTila OTPaKEHHsSI CBETOBOIO Jiyda OT yria
MaJICHUS.

N3yuenue cBONCTB N300pakeHUsI B TNIOCKOM 3epKaJie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTIJIa MaJeHUs CBETOBOTO
Jy4a Ha TPAHULE «BO3TyX—CTEKIION.



[Tomy4yenune n300pakeHN ¢ TOMOIIBI0 COOUPAFOIICH JIMH3HI.

Omnpenenenve (POKYCHOTO pPacCTOSIHUSI M ONTUYECKOM CHIIBI coOWparomiein
JIMH3BI.

OnBITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUSTHIO IIBETA NPEIMETOB MPU UX HAOMIOACHUU 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

Omneitel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioieHre cBera aroMoM. KBaHThl. JIMHEHYaThle CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hyxknonnas wMozens aromHoro sapa. HWs3oromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuon nmomypacnaga aroMHbIX saep. [edicTBre paarMoOaKTHUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alIUTa OT PAIHOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX snep. CBA3p Macchl W SHEpruu. Peakuuum cuHTE3a U
nenenust saep. Mcrounumku sHeprum CosHua M 3BE3A. SnepHas sHEpreTuka.
DKOJIOTHYECKHE MPOOIEMBI SIIEPHOM SHEPTETHKH.

Jemoncmpauyuu.

CnexTppl U3Ty4EHUS U MTOTJIOLIEHHUS.

CreKTpbl pa3IM4YHbIX Fa30B.

CnexTtp Bogopoa.

HaGmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTynka MHOHU3UPYIOIIUX U3ITyYEHUH.

Perucrpanus nzimydeHus: NpUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

Habnronenue CruionHbIX ¥ JIMHEWMYaThIX CIIEKTPOB U3JIyYECHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTULIBI 10 TOPMO3HOMY MYTH
(o potorpadusim).

W3mepenne paanoakTuBHOTO GoOHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-0000IIANOIINK MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3ALUU
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
IpU HU3YYEHUU BCEro Kypca (QU3MKM yriayOJEHHOTO YpPOBHS, a TakxKe A
MOJIFOTOBKUA K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY 10 (hU3HKE.

B npounecce wu3yueHus JAHHOTO MOAYJS PEAIU3YIOTCA W MOJYYaroT
nanbHeiee pa3BUTUE Yy4eOHble JCHCTBUSA, OOecreuuBarouue JOCTHXKEHUE
OPEAMETHBIX U METalpEAMETHBIX pe3yiabTaToB oOOydeHus, (OpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: OOBSCHEHUE U ONKUCAHKE SIBJICHUN HA OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHWUM, HCCIEAOBATEIbCKUE NIEHCTBUS (BBIIBUKECHHE



TUIOTE3, MOCTAHOBKA LIEJM W IUIAHUPOBAHUE MCCIEAOBAaHUS, aHAJIU3 JAaHHBIX U
MOJIyYEHUE BBIBOJIOB).

[IpenmoutuTenbHON  (OPMOM  OCBOCHHMS MOAYJS SIBISIETCA MPAKTHKYM,
IporpaMMa KOTOpPOTro BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3IMYHbIM pasfesaM M TeMaM Kypca
(Gbu3MKH, B TOM YUCIIE 3a]1a4, UHTErPUPYIOLIUX COEePKaHUE Pa3HBIX Pa3JiesioB;

BBITNIOJIHEHHE JIa0OPATOPHBIX pabOT M OMBITOB (BKIJIIOYAst pabOThI U OMBITHI U3
IEepeyHell K pas3fesiaM Kypca) B YCIOBUSX CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA
IPOBEJICHUS UCCIIEI0BaHUs, BbIOOpAa 1 00OCHOBAHUS METOJ]a U3MEPEHUS BEJIUYHH,
COOPKH IKCIEPUMEHTAIbHON YCTaHOBKY;

BBITMIOJIHEHHE MTPOOIEMHBIX 3a/IaHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a1aHUA TO ECTECTBEHHO-HAYYHOW TPAMOTHOCTH), B TOM 4YHCIE 3aJaHHil ¢
MEXIPEAMETHBIM COJEPIKAHUEM;

padoTy HajJ rpyNIIOBBIMU WU UHIMBUYaJIbHBIMU ITPOEKTAMHU, CBA3AHHBIMU C
coJiep)kaHueM Kypca (QU3HKH.

N3ydeHne MOBTOPUTENbHO-0000IIAIOMIETO MOIYJS MOXET 3aKaHYMBATHCA
IPOBEJCHUEM JAUAarHOCTUYECKONW paboThl 3a Kypc (PU3UKU yriyOIE€HHOrO YpOBHS,
BKJIFOUAIOLIEH 3aJjaHusl Pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHHUS
JMarHOCTHYECKON pabOThl MOT'YT ITOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYarOLMXCs
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1o (u3uke, a Takxke
CBUCTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHON IPaMOTHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouaunyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
1.1 ®dusnka — HayKa 0 MPUPO/Ie 2
1.2 du3nyecKre BeITUUNHbBI 4
1.3 EcTtecTBeHHO-HAYUYHBIN METO/T TO3HAHUS 2 1
Hroro no pazneny 8
Pa3znen 2. IlepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
2.1 CrpoeHue BemiecTBa 2 1
59 JIBr>xeHne 1 B3auMOICHCTBHE YaCTHII 4 5
' BEIlleCTBA
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 1
Hroro mo pazaeny 7
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
3.1 MexaHH4ecKoe IBIKEHNE 10 2
3.2 WNuepuwsi, Macca, MIOTHOCTh 9
3.3 Cwuna. Bune! cun 15 1 3
Utoro mo pazneny 34

Paznen 4. /laBienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB




41 HNasnenue. llepenaya naBieHus TBEPAbIMU 5 5
' TeJIaMH, KHUAKOCTIMHU U Ta3aMU
4.2 JlaBiieHue )XUIKOCTU 6
4.3 ATMochepHOe 1aBiIeHHE 5 1
44 I[CI‘/’ICTBITI.G JKMJIKOCTH U Ta3a Ha 12 3
NOrpy>XKEHHOE B HUX TEJIO
Hroro mo pazaeny 28
Pasnea 5. PaGora n MOIIHOCTB. JHeprus
51 Pabora 1 MomIHOCTH 6
5.2 ITpocTbie MeXaHU3MBbI 8
5.3 MexaHudeckas SHEPTHs 5
Hroro no pazneny 19
Pa3znen 6. IloBTOpuTE1bHO-00001HAKO NI MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIONTNI MOTYITB 6
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KUIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Pazgen 1. TenioBble iBJIeHUS
1.1 CrpoeHue u CBOMCTBA BEIIECTBA 6
1.2 TennoBsie porecchl 33 1 6.5
Hroro no pazneny 39
Pa3znen 2. DiiekTpryeckne ¥ MAarHUTHbIE SIBJICHUS
51 DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela 9 1
' Y UX B3aUMOJIEUCTBUS
2.2 [ToCTOSIHHBIN 2IEKTPUUECKUN TOK 31 1 10
2.3 MarHuTHBbIE SIBJICHUS 11 4
2.4 DNEeKTpOMarHuTHasE MHYKIUS 7 1 1
Hroro mo pazaeny 58
Pasnea 3. [lopTopuTenbHO-0000aI0IM i MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5
Hroro no paszneny 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Pa3zgen 1. Mexannueckue siBJICHUS
MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro
11 30 1 4
OTIFICAHHUS
1.2 BsaumonetictBue Ten 18
13 3aKOHBI COXPaHECHHS 15 1 2
Hroro no pazneny 63
Pa3znen 2. Mexanuveckne KoJieOaHUs U BOJHbI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHn4yeckue BOJTHBI. 3BYK 10 3
Hroro no pazneny 18

Paznen 3. DiieKTpOMArHuTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DIIEKTPOMArHuTHOE MOJIe U

3.1 6
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro mo pazaeny 6
Pa3nen 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI paCIIpOCTPAaHEHHUS CBETA
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
4.3 Paznoxenue 6enoro cBeTa B CIEKTP 2




Hroro no pazneny

16

Pa3gen 5. KBaHTOBLIE IBJICHUS

5.1 Hcenyckanue U normioueHue ¢BeTa aroMoM 1
5.2 Ctpoenune aTOMHOTO spa
5.3 SlnepHble peakiuu
Hroro mo pazaeny 16
Pasnea 6. [lopTopuTe1bHO-0000aI0IM I MOY I
6.1 Mexanuueckue siBJIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TenoBbie siBIEHUS (TIOBTOPUTEIHHO- 3
' 0000IIAKOIIHI MOTYJIb)
6.3 DJEeKTPOMarHUTHBIC SBICHUS 3 1
' (mOBTOPUTETHHO-0000IAIOIIIIT MOTYJIh)
6.4 CaetoBble BIIeHUS (IOBTOPUTEIHHO- 1 1
' 0000IIAONIHI MOTYJIb)
6.5 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoTshI
pecypcsl
®dusuka — HayKa o npupoje. ABieHus 1
c
MIPUPOJIbI
2 OuznyecKkue sIBICHUS 1
Pu3nyeCcKUe BeINYMHbL. Pa3MepHOCTb.
3 ®@usnueckue npudopsl. [lorpemnoctu 1
MIPU TIPSIMBIX U3MEPEHUSIX
Ypoxk-uccienoanue "M3mepenue
4 JINHEMHBIX pa3MEPOB TEJ U MIPOMEKYTKOB 1 1
y
BpeMeHH"
5 Jlaboparopnast padota "U3mepenue 1 1
00BEMa KUIKOCTH U TBEPAOTO Tema"
6 Jlaboparopuas pabota "OnpenencHre 1 1
pa3MepoB Majbix Tea. Merop psioB”
Mertobl Hay4HOTO TT03HaHuA. Onucanue
7 (bu3NYeCKUX SBICHUH C TTOMOLIHIO 1
MoJenen
VYpoxk-uccienoanue "[IpoBepka
3 TUIOTE3bI: JATbHOCTD MOJIETA MIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BEICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "Ornenka
JuaMeTpa aToMa METOZOM PsiioB (C
ucrnoib3oBanueM ¢otorpaduii)”

11

Ypok-uccnenosanue "HabmoneHue
TEIUIOBOTO PACHIMPeHUs ra30B. ONbITHI
0 OOHAPYKEHUIO EHCTBUS CHIT
MOJIEKYJISIPHOTO IPUTSIKEHUS"

12

JIBYDKEHHE YacTHI] BEIIECTBA.
Huddysus. bpoyHoBCcKOe TBUKEHHE

13

Ypok-uccnenosanue "Habmronenue n
00BsICHEHHE OPOYHOBCKOTO JIBHKCHUS U

muddy3un"

14

B3auMoericTBre YacTUL] BEIIECTBA:
HpI/ITH)KeHI/Ie U OTTAJIKHUBAHUC

15

ArperatHbie COCTOSIHUS BEIIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOIbI

16

Mexanunueckoe asrmxeHue. [1yTh,
TPaeKTOPHS, IEPEMEIICHHE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBrkeHue. CKopocTh

18

HaxoxeHue ckopocT, IIyTH U BpEMEHU
IIPY PABHOMEPHOM IPSMOJIMHETHOM
JBUKCHUU




JlaGopatopHnas pabora "Onpeznenenue

19 CKOpPOCTH PAaBHOMEPHOTO JBH)KCHUA"

20 I'paduku npssMOTMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agad mo reMme "Pacuer
cpeaHen ckopoctu"
JlaGopatopHnas pabora "Onpeznenenue

22 CpEIHEeH CKOPOCTH CKOJIBKEHHS OpycKa
WJIY 1IapUKa M0 HAKJIOHHOM TIIOCKOCTH"
OTHOCUTENBHOCTD JIBHKEHUS. CI0KEHHE

23 CKOpOCTEH MpH NMapauieIbHOM
JBUKCHUH
[Tonyuenune u ananu3 rpa@ukoB

24 3aBHCHMOCTH IYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenue rpaduueckux 3agay no reme

25 "Mexanuka. PaBHomepHOe
MPAMOJIMHENHOE ABUKEHHE"

26 SIBnenue nuepuuu. 3aKOH UHEPLIUU
B3aumonelicTBue Ten Kak Mpu4rHa

97 M3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEePTHOCTH Tella TpU
MOCTYMATEIILHOM JIBHKEHUHU

28 Ypoxk-uccienopanue "CpaBHEHHE Macc
0 B3aMMOJICUCTBUIO Ten"

29 [ImoTHOCTH BemecTsa

30 JlaGopatopHnas pabora "Onpeznenenue

IJIOTHOCTU TBEpPAOTO Tea"




31

Pemtenue 3amau mo treme "Macca Tena.
IImoTHOCTE BemecTna"

32

Cwmecu u criabl. [loBepxHOCTHAS U
JIMHENHAS TUIOTHOCTD

33

[ToaroroBka K KOHTPOJILHOM paboTe MO
teme "duznka — Hayka 0 IpUpoe.
[lepBoHayanbHbIe cBeleHNs 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHHMHU BEIIECTBA.
Mexanuka"

34

Kontponbnas padota o teme "dusnka
— Hayka o npupoze. [lepBonavanbHble
CBEICHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMH BellecTBa. MexaHuka"

35

Cuna. SIBnenue tarorenus. Cuia
TSOKECTH

36

N3o6paxenue cui. Pemenue 3a1a4d mo
teme "OnpenenieHne CUibl TsHKeCTH"

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenue cuit. Jlunamomerp

39

Ypoxk-uccnenoanue "Habmonenue
W3MEHEHUS CKOPOCTH TPH
B3auMOiecTBUM Ten"

40

Pemrenne 3agad mo teme "Cuia
yrpyroctu. Bec tena"

41

JlaGopatopnas pabora "OnbIThI,
J€MOHCTPUPYIOIINE 3aBUCUMOCTh
pactspkeHus (nedhopmalim) NpyKUHbI OT
MPUITOKEHHON CUJTBI"




42

Cuna tpenus

43

Cnoxenue cui. PaBHonelcTByo1ast
cHIa

44

Pemrenne 3agad mo teMme "CroxeHue CUi.
PaBHopelicTBytomas cua"

45

Pemrenue 3agad mo reMme
"Bzaumopericrsue Tei1. CHUIIbI B
MexaHuke"

46

Pemrenue 3ampau no reme "Cuna tpenus".
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHMS OT IUIOIIAJU COIIPUKOCHOBEHUS"

47

Jlaboparopnast pa6ota "OIBITHI,
JIE€MOHCTPHPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
noBepxHocTei"

48

Pemrenue 3agad mo reme
"Bzanmopenicraue Tei1. CHUIIbl B
MexaHuke"

49

KontponbHas paboTa mo teme
"B3aumoneiictBue Ten"

50

JlaBneHue TBEPABIX TEl

51

Ypok-3kcriepuMeHT "CriocoObl
onpeJereHus JaBieHus: TBepAoro tena'

52

VYpoxk-uccienopanue "3aBUCUMOCTb
JIABJICHUS Ta3a OT TeMneparypol”




JlaBneHue )XUAKOCTEH U ra3oB. 3aKOH

>3 [Tackans

o4 [THeBMaTH4ECKHE yCTPONCTBA

55 3aBUCUMOCTD JAaBJICHUS KHUAKOCTU OT
TJTyOUHBI

56 I'uapocraTudeckuii mapaokc

57 Ypoxk-nipoekT "M3yueHue
COOOMIAOIITUXCS COCYA0B"

58 VYpoxk-koHpepenuus "['mapaBianueckue
MEXaHU3MbI"

59 Vcrnionb30BaHue BHICOKHX JIaBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenne 3agau o teme "JlaBnenue
JKUAKoCTH"

61 ATtmochepa 3eMiIH U IPUYHHBL &
CYILIECTBOBAHUS

62 Ypok-uccnenosanue "IIposBnenue
neiicTBusl aTMOc(epHOro aaBaeHus"

63 W3mepenue atMochepHOro JaBieHHUS.
OnbiT Toppuuennu
3aBUCUMOCTB aTMOC(EPHOTO TABICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [Tpubopsr
JUIS U3MepeHust aTMOc(hepHOro JaBIeHUS

65 Bapomerp-anepoua. AtmocdepHoe
JaBlieHHE HA Pa3JIMYHBIX BBICOTAX

66 BriTankuBaromas cuia. 3akoH Apxumesa

67 Pemenue 3anay no teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcrepuMeHTaIbHOE O0OHAPYKECHHE
NeHCTBUS )KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEI0"

69

Jlaboparopuas pabota "OmnpenencHue
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEH
Ha TeJI0, MOTPYKEHHOE B KUAKOCTB"

70

IInaBanue Ten

71

Jlaboparopnast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Teja B BOJE OT
o0BbeMa MOrpy>KeHHOM B )KUIKOCTh YaCTH
Tena"

72

BosznyxomnaBanue. [lnaBanue cynoB

73

Pemenue 3amau mo teme ""3akoH
Apxumena. YcinoBus miaBanus ten"

74

Pemenne 3agau o teme "JlelictBrue
YKUJKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teo"

75

VYpok-tipoekt "KoHCcTpynpoBaHue
apeoMeTpa W JIOAKH U OIpeelIeHUE
rpy3onoabEMHOCTH"

76

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
teme "JlaBieHue TBEPAbIX TEll,
KUIKOCTEN U ra3oB"

7

KonrponsHast pabora o Teme
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U
rason"

78

Mexanundeckas pabora




79

MoniHocTh

Pemenwue 3ama4y Ha onpe/eieHre padboThl

80
1 MOIITHOCTH

81 PaboTa crtbl TSKECTH M CHITBI TPSHUS

82 Pemenue 3amad mo reme "Pabota cubl
TSYKECTH U CUJIBI TpeHus"
Ypoxk-uccienopanue "Pacuétr MOIIHOCTH,

83 pa3BUBaeMOM IIPH MOIBEME TIO
JecTHHIe"

84 [IpocThie MeXaHU3MBI

85 MowmenTt cuibl. [IpaBuio MOMEHTOB
Jlaboparopnast pabota "U3yuenue

86 MpaBuJjIa pbryara Jyisi oJIBHXKHOTO U
HEMOABMYXHOTO OJIOKOB"

87 "3o0TOE MPaBUIIO" MEXaHUKHU
Ypoxk-nipoekT "[IpoekTrpoBanne

88 MTOJIUCIIACTOB C 3aJaHHBIMH
napamerpamu”
Ypok-koudepennus "IIpocteie

89 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranusmax"

90 Koaddumnment monesnoro aecTeus
MPOCTHIX MEXaHU3MOB
Jlaboparopnas pabota "OnpenencHre

MTOABHYKHOTO ¥ HEIOJIBHYKHOTO

91 KII
0J10K0B"

92 Mexanundeckas sHeprusi. Kunernueckas

1 NOTCHIHAJIbHAA SHCPTUA




3aKOH COXpaHEHUs MEXaHUYECKOU

93 1
SHEPTUU
YPOK-3KCIIEPUMEHT
"DKCIEepUMEHTAIbHOE ONPENETICHHE

94 U3MECHEHUSA KI/IHUeTquCKOﬁ 51 1 1
MOTEHIIMATBLHOW YHEPTUU TTPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH "

95 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo 1
teme "Pabota u MomHoOCTh. DHeprus"

96 Kontponbnas padota mo teme "Pabora u 1
MOIIHOCTb. DHeprus"

97 Pabota c Tekctamu o Teme 1
"MexaHnuyeckoe IBHKeHue"

98 Pa6ora ¢ Tekcramu o reme "CtpoeHue 1
BelecTna”

99 Pabota c Tekctamu o Teme "Cuiibl B 1
npupoxe"

100 Pabora ¢ Tekcramu o Teme "JlaBneHue 1
TBEPABIX TEJN, )KUAKOCTEU U ra3oB"

101 Pabota ¢ Tekcramu no Teme "Dueprus" 1

102 Pabota c rekctamu o Teme "[IpocTrie 1
MEXaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME




8 KUIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypora Bcero Kontpoabnsie — Ipakrueckue fdlsyqemm :)lﬁ[?;l;OBaTeJIbele
padoThbI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U UX ONBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB B MOJIEKYJT 1
3 Mojaenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSIHUH BEIIECTBA
VYpoxk-koHpepennus "Kpucrammaeckue u
4 amopdusie Tena. ['paden. [Tomyuenue 1
MCKYCCTBEHHBIX aiMa3oB"
5 CMauuBaHue ¥ KanWUISIPHOCTb. 1
[ToBepXHOCTHOE HATSIKEHUE
TennoBoe paclIMpeHne U CxKaTUue
TemnnoBoe nBmxxeHue. Temneparypa
8 TemreparypHbIe IIKaJIbI 1
9 BuyTpenHsist sHeprus u cnocoOs! eé 1
U3MEHEHUS
10 Bunp! rennonepenaun 1
Ypoxk-koHpepennus "Hcnons3oBanue
11 TEIUIOBBIX CBOKCTB BEILIECTB U MATEPUAIIOB 1
B 1IeJISIX SHEeprocoepekeHus"
12 KonnuectBO TEeIU1OTEL. Y aenbHasg 1

TCIINIOEMKOCTD




13

Ypok-uccnenosanue "IIpoBepka runoTe3bl
JIMHEWMHON 3aBUCUMOCTH UINHEI CTOJIONKA
KUAKOCTU B TEPMOMETPUUYECKON TpyOKe OT
TemnepaTrypsl"”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0MeH ¥ TEMJIOBOE paBHOBECHE.
3akoH HeroToHa—Puxmana

15

JlaGopatopHas pabota "HccnenoBanue
SIBJICHUSI TEIUIOOOMEHA NIPU CMEUTMBAHUU
XOJIOAHOU U ropsiueit BoAbI"

16

Pemenue 3amay nmo teme "TermiooOMeH 1
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHas pabota "Onpezaenenue
KOJIMYECTBA TEIJIOTHI, MOJIy4YEeHHOTO BOJIOM
IIpU TEII000MEHE C HarpeThIM
METATNYECKUM HHIHHAPOM"

18

[LinaBnenue u oTBEpIEBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHas
TEIJIOTA IJIABJICHUS

19

Pemenue 3anau no teme "IlnaBnenue u
OTBEPEBAaHUE KPUCTATUINYECKUX TET"

20

JlaGopaTtopHas pabota "Onpezaenenue
YIEIbHON TEIJIOTHI TUIaBIEHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHeHHE
MPOLIECCOB IMJIABICHUS KPUCTATITNYECKUX
TN U pa3MArdeHus MpHU HarpeBaHUuU
aMopdHBIX Ten"




[TapoobpazoBanue 1 KOHICHCAITHS.

22 Ucnapenue
Kunenue. Y aenpHas Temiora

93 napooOpa3zoBaHUs. 3aBUCUMOCTh
TEMIEPATypPhI KUTIEHUS OT aTMoc(hepHOTro
JIaBIICHUS

24 Pemenue 3agad mo reme
"TTapooOpa3oBanue u Kumnenue"
VYpok-uccnenosanue "OO0bsicHEHNE

25 3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT 1
naBieHus"

26 HacplileHHbIil 1 HEHACBIEHHBINA Iap.
BrnaxunocTs Bo3ayxa
BnasxxHOCTB BO3/1yXa U €€ U3MEPEHHUE.

27 JlaboparopHas pabota "OnpeneneHue 0.5
OTHOCHUTEIILHOM BII&XKHOCTH BO3yxa"

28 Pemenue 3amay nmo teme "BiaxxHocTs"
Pewienue 3ana4 1 aHanu3 CUTyaluu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIlH

30 DHeprus TOIIMBA. Y IeJbHas TeIioTa
CTOpaHUs

31 [TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATENICH

32 [TapoBas Typ6una. J[urarens
BHYTPEHHETO CTOPaHHUS

33 KIIJ] TermoBOro aBuraTes

34 Pemenne 3aga4 mo reme "KIIJ[ TenmoBoro

nsurareis"”




Ypok-koHpepenus "TemioBsie qBUTATETN

35 Y 3aluTa OKpyXaroliei cpeab”

36 TemnoBble MOTEPH B TEIIOCETAX
3aKOH COXpaHEeHHMsI U MTPEeBPALICHUS

37 SHEPTUU B MEXaHUYECKUX U TETJIOBBIX
mporeccax
[ToaroroBka Kk KOHTPOILHOU paboTE MO

38 teme "TeruoBele aBienus. lizmMenenue
arperaTHbIX COCTOSIHHI BeecTna'
KonTtponbHas padora o Teme "TemoBsie

39 sBreHus. Vi3MeHeHne arperaTHbIX
COCTOSIHMI BeniecTBa"

40 DnekTpusanus Tei. J[Ba pona 3apsioB
Ypoxk-uccnenosanue "HccnegoBanue

41 Croco0O0B Pa3TUYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42 B3aumonelicTBue 3apsKeHHBIX TENl. 3aKOH
Kynona
DnekTpuyeckoe nosie. Hanpsok€HHOCTD

43 ANEKTpUYECKOTo moJs. [IpuHImn
CYTEPIO3UINH YJCKTPUUECKUX TOTCH

44 Hocurenu snekTpudeckux 3apsaoB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHMKH, TUANEKTPUKU U
MOJTYIPOBOIHUKH

47 VYpoxk-koH(pepeHus "DnekTpusaius B

IIOBCEIHEBHOM XU3HU"




Permrennie 3agau o reme "3akoH

48 COXpAHEHUS JIEKTPUUYECKOro 3apsiaa" 1

49 Onektpuueckuit Tok. cTouHukn 1
AIEKTPUUYECKOTO TOKA
VYpok-uccnenoanue "HUccienoBanue

50 JEHCTBHSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKY U JUAIEKTPUKHU"

51 DIIEKTPUYECKHUI TOK B METaJIax 1

52 DNEKTPUUECKUM TOK B )KUJIKOCTSAX U ra3ax 1

53 DneKTpuyecKas 1erb 1

o4 Cuna Toka. AMnepmerp 1

55 DIeKTpUUYeCcKoe HarnpshKkeHue. BonbTmeTp 1
JlaboparopHas pabota "COopka u

56 UCIIBITAHUE DJIEKTPUYECKOH IIeTTH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HaIPSKCHHUS. 1
3akoH OMa aJ1s1 yyacTKa LEenu
JlaGopaTtopHast pabota "HcciaenoBanue

58 3aBHCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
yepes pe3nucTop, OT HAMpsHKEHUS Ha
pe3ucCTOpe U CONPOTUBIICHUS pe3ucTopa’

59 DIEKTPUUECKOE COMTPOTUBIICHHE. 1
VY ienbHOE CONPOTUBIICHUE

60 JlabopatopHas pabota "OnpezneneHue 1
YAEIBbHOTO CONPOTUBIICHUS IPOBOJHUKA"
Pemenue 3agau no reme "DnaekTprueckoe

61 COTIPOTHUBIICHUE. Y JICIIBHOE 1

conpoTusiieHue"




62

Permenne 3agau mo reme "3akon Oma"

63

HOCJ’IG,I[OB&TGHLHOG " IapaJljICIbHOC
COCAUHCHUA ITPOBOAHHUKOB

64

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPU
MOCIIE0BATEILHOM COEIUHEHUH IBYX
pe3ucropon"

65

Pemenue 3agay mo reme
"ITocnenoBarenbHOE U TapaIeIbHOE
COEMHEHMS TPOBOJHUKOB"

66

JlaGopartopHas pabota "IIpoBepka npaBuia
AJid CHUJIBI TOKA IpH napaJlJICIbHOM
COEMHEHUU PE3UCTOPOB"

67

Pewienne 3a1a4 Ha IpUMEHEHUE 3aKOHA
Oma 17151 pa3InyHOro COeIMHEHUS
IIPOBOJTHUKOB

68

OJIC v BHyTpeHHEE CONTPOTUBIICHHE
HCTOYHHKA TOKA. 3akoH OMa 1 MOJTHOU
Henu

69

Pemenne 3agad mo teme "OJIC,
BHYTpPEHHEE CONMPOTUBIICHUE UCTOYHNKA
ToKa. 3axoH OMa 11 mojIHou nenu"

70

JlabopatopHas pabota "OnpezneneHue
OJIC v BHYTpEHHETO COMPOTUBIICHUS
MCTOYHMKA TOKA"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabora "IIpoBepka nmpaBu
Kupxroda"




73

Ypok-uccnenosanue "M3ydeHue BOnbT-
aMIIEpHBIX XapaKTEPUCTUK HETMHEHHBIX
JJIEMEHTOB"

74

Pabora snexkTpuueckoro Toka. MouHocTh
3JIEKTPUYECKOTO TOKA

75

JlaGopaTtopHas pabota "Onpezaenenue
paboTHI ¥ MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

76

3akon JIxoyns-Jlenna. [Torpedutenu
aeKTpuyecKoro Toka. Koporkoe
3aMbIKaHUE

77

Ypok-koHpepenmus "OO0bsiCHEHHE U
MPUHLINIT JEHCTBUS TOMAIIHUX
3JIEKTPOHArpeBaTeIbHbBIX MPHUOOPOB"

78

[TonroroBka K KOHTPOJILHOW paboTe 1Mo
TeMe "DIeKTPUUECKHE 3apsi/Ibl.
3apsKEHHBIE TeNla M UX B3aUMOACHCTBHUSL.
[TocTOSAHHBIN JIEKTPUIECKUI TOK"

79

KonTtponsHas pabora o Teme
"DnexTpuueckue 3apsapl. 3apsHKEHHbBIE
Tela U UX B3auMozeucTBus. IlocTosHHbIN
INEKTPUUYECKUHN TOK"

80

ITocTostHHEIE MarHUTHI. MarHuTHOE IOJIe
3GMJII/I 1 €ro 3HAYCHUC IJId )KU3HU Ha
3emiie

81

VYpok-uccnenopanue "N3ydyenue
MarHUTHOT'O TIOJISl TOCTOSIHHBIX MarHUTOB
pU UX O0bEIMHEHUH U Pa3/IeIICHUN.




Buzyanu3zanus nosst HOCTOSHHBIX
MarsuTosn"

82

OmneiT DpcTena. MaruuTtHoe 1oiie
IIEKTPUUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKA
¢ TokoM. [IprMeHeHune 31eKTpOMarHuToB B
TEXHHUKE

84

Cuna AMriiepa u onpeneneHue e
HaIpaBJICHUS

85

Pemenue 3amgau no teme "Cuna Amnepa u
olnpezeneHue e€ HalpaBjIeHus"

86

DIEeKTPOABUTATENH MTOCTOSTHHOTO TOKA.
Hcnonb30oBaHue 2JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe

87

JlaGopaTtopHnas pabora "M3yuenune
JEHCTBUS MAarHUTHOTO T0JISI Ha TPOBOJHUK
C TOKOM"

88

VYpoxk-koudepenuus "[IpakTuueckoe
MIPUMEHEHUE IIEKTPOBUraTesein"

89

JlaGopatopHas pabota "KoHcTpynupoBaHue
U U3y4eHue paboThI dNeKTpoaBUrarens"

90

JlaGopaTtopnas padorta "N3zmepenne KI1/]
3JIEKTPOJIBUTATEIbHON yCTaHOBKU"

91

Onbrtel @apazes. 3akoH
3JIEKTPOMArHUTHON MHIAYKIMU. [IpaBuiio
Jlenna




92

Ypoxk-uccnenosanue "Hccnegopanue
M3MEHEHUH 3HaYeHHsI U HallpaBIICHUS
WHIYKIMOHHOTO TOKa"

93

Pemenue 3anau no teme "3akoH
3JIEKTPOMAarHUTHOM MHAYKUuHU. [IpaBuio
Jlenna"

94

Dnektporereparop. CrocoOsl MoTydeHUs
3JIEKTPOIHEPTUU

95

Ypoxk-koH(pepeHtus "DIeKTpOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGnemsbl sxonoruu. TormmmBHBIE
3JIEMEHTHI U AJIEKTpoMOoOuIn"

96

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DNEeKTPOMAarHUTHBIC SIBICHUS "

97

KonTtponbHas pabora "DineKTpoMarHuTHbIE
siBiIeHUS"

98

Pa6ora ¢ Tekcramu o teme "TermoBele
saBjeHus"

99

Pabota ¢ TeKkCcTaMH 110 TEME
"DnexkTpudecKue 3apaabl. 3apsSKEHHbBIC
TeJla U UX B3auMoaencTaue"

100

Pabora ¢ texcramu o teme "TlocTOSHHBINA
JNEKTPUUYECKUIN TOK"

101

Pabora ¢ Tekcramu o TeMe "MarauTHele
ABJIEHUS"

102

Pabora ¢ TekcTamu 1Mo TeMe
"DneKTpoMarHuTHasE UHAYKIUS"




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

22.5




9 KUIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Koutpoanueie  TIpaxTuteckue fdlsyqemm zﬁil;osaTeanme
padoThI padoTshI pecypen
MexaHudueckoe NBUKEHHUE.
1 MarepuanpHas Touka. CriocoObt 1
OIMMCAaHUA MEXAaHUYECCKOT'O ABUKXCHUS
5 Cucrema orcueta. OTHOCHTEIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3 BGKTOpHBIG BCJIMYHHBI, OIICpalnuu C 1
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB
4 Panunyc-BekTop MarepuaibHON TOUKH, 1
nepeMenieHne Ha MmIOCKOCTH
5 PaBHOMEpHOE NIpsAMOJIUHEITHOE 1
JBUKCHHE
6 Pemenue 3ampau no reme "PaBHOMepHOE 1
IPSIMOJIMHENHOE ABM)KEHUE"
HepaBnomepHoe npsiMOTMHEITHOE
7 neuxkenue. CpeHsisi 1 MTHOBEHHAsI 1
CKOPOCTb T€Jla TPU HEPABHOMEPHOM
JBUKCHUN
JlabopartopHast paborta "Onpenenenue
3 CpeIHel CKOPOCTH CKOJbKEHUs OpycKa 1 1

WJTU ABUKEHUS IIApUKa TT0 HAKJIOHHOU
mIockocTu"




PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE
JBHO)KEHUE. Y CKOpEHUE

10

CKOpOCTb PaBHOYCKOPEHHOTO
NpSIMOJIMHEHHOTO BHKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau nmo reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBIOKEeHUA"

12

[epemerienue mpu paBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHKCHHUU

13

JlaGopatopHnas pabora "Onpeznenenue
YCKOPEHUS TeNa MPH PaBHOYCKOPECHHOM
NBWKECHUH 110 HAKJIOHHOW IIOCKOCTH"

14

Pemenue 3ampau no reme "llepemenienue
MIPU PAaBHOYCKOPEHHOM IPSIMOJTHHEHHOM
NBIOKEHUN"

15

Jlaboparopnast pabora "HcciaenoBanue
3aBHCHUMOCTH IYTH OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
HavyaJpHOM ckopocTn"

16

['paduaeckas maTEpIIpEeTALIHS
YCKOPEHHSI, CKOPOCTH, MPOHACHHOTO
MyTH ¥ TIEPEMEIIICHUS JIIIs
HpHMOHHHeﬁHOFO ABHUKCHUSA

17

Pemenue 3amau mo reme "I'padudeckas
WHTEPIpETAIs YCKOPEHUSI, CKOPOCTH,
MPOMICHHOTO MTyTH U TIEPEMEIICHUS JIJIST
NPAMOJIMHEHHOTO IBUKEHUS"




YckopeHnue cBOOOHOTO TaICHHUS.

18
OnbiThl [Manmnes

19 Pemenue 3ampau no reme "Yckopenue
cBOOOIHOTO TIaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOTO MO YIJIOM
K TOPU3OHTY
Pemenue 3agau mo treme "JBuxkeHue

21 Tema, OpPOIIEHHOTO MO/ YTIIOM K
rOpu30HTY"
JlaGopatopunas pabora "HccnenoBanue

22 JBUKECHHUSI TeJa, OPOIIEHHOTO O] YIJIOM
K TOPU30HTY"
Pemenne 3agau mo Teme " JBrokeHHE MO/

23 JEHCTBHEM YCKOPEHHUs CBOOOIHOTO
nageHusa"

24 JIBrOKEHUE 110 OKPY)KHOCTH

o5 JInHenHas u yrioBasi CKOPOCTb, IEPUOJT
Y 9acToTa

26 CKopocTh U yCKOpPEHHE MPH IBUKEHUHU
0 OKPY>KHOCTH

97 Pemenne 3agau mo teme "JIBrkeHue mo
OKpYyXHOCTH"
Ypok-koHpepeHnus "Pacnio3HaBaHue u

28 npUOIMKEHHOE OTIMCAHUE PA3TUYHBIX
BUI0B MEXaHUYECKOTO JABIKEHUA"
[ToaroroBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHn4ecKoe IBIKEHUE U

coco0sbl ero onucauusa"




KonrponsHas pabora o Teme

30 "MexaHn4ecKoe IBMKEHNUE U CIIOCOOBI
ero onucanus"

31 IIepsbiit 3akoH HbroToHa. Bextop cuiibl

32 Bropoii 3akon Herotona.
PaBHoOelicTByIOIIAsA crta

33 Tpertuii 3akon Hptotona. Cynepro3uiius
CHuII

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Pemrenne 3agad mo teme "Cuiia
yrpyroctu"
JlaGopatopunas pabora "HccnenoBanue

36 3aBHCHMOCTH CHIIbI YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTETIEHU
nedhopmaruy npy>KuHb"

37 Cuna tpenus. Koapduuuent tpenus

38 Jlaboparopnast paborta "Onpenenenue
Kod(pdurmenTa TpeHUs1 CKOIbKEHUs"
JlaGopatopunas pabora "HccnenoBanue

39 3aBHCUMOCTH CUJIBI TPEHUS CKOJIBKECHHUS
OT CHJIbl HOPMAJIBHOTO JaBJICHUS"

40 JIBIDKEHHE TeJI IO OKPY>KHOCTHU O]
JEWCTBUEM HECKOJIBKUX CUII

A1 3akoH bepHymum u nogbEMHas criia
KpbLia
VYpoxk-koHpepenuus "CoBpeMeHHbIE

42 JIeTaTeNbHBIC almapaTkl, cya Ha

MMOABOAHLBIX KPBUIbAX, AHTUKPBLIO HAa




CKOPOCTHBIX aBTOMOOWJISX. J[BIKeHUE
1oe3ja Ha MarHUTHOW moaynike"

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

43
TATOTEHUS

44 JIBU>KeHME TNl BOKPYT TPaBUTAIMOHHOTO
ueHtpa. [lepBast kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBeCcHE MaTepruabHOM TOUYKH.
AOcommoTHO TBEPOE TEIIO

47 MowmenT cunbl. [1paBuiao MOMEHTOB

48 VYpok-uccnenosanue "OnpeaeneHue
LIEHTPA TSKECTU Pa3IMUHBIX Ten"
Nmnynbe Tena. U3menenne umiybca.

49 Nmmynbse cunbl. YIpyroe u HEympyroe
B3aUMOJICICTBHE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMITyJIbCa

ol PeaktuBHOE NBHXKEHUE
Pemrenue 3agad mo teMe "3aKkoH

52 COXpaHEHUs UMITyJIbca. PeakTuBHOE
nBIKeHue"

53 Mexanudeckas paboTa U MOIITHOCTb

54 Pabota cuibl TsKECTH, CHITBI YIIPYTOCTH
Y CHJIBI TPEHUS
JlaboparopHast paborta "Onpenenenue

55 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM

JBYDKEHUM TeNa 110 TOPU30HTAIbHON
oBEpXHOCTH"




56

CBs3b 9HEprUM U pabOTHI

57

Jlabopartophast pabora "Onpenenenue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME
rpy3a C HCIOIh30BAaHHEM HEIOIBIKHOTO
U TIOJBYKHOIO OJI0KOB"

58

[ToreHmmanpHas 3HEprust

59

Kunernueckas sneprus. Teopema o
KUHETHUYECKON SHEPTUun

60

3aKOH U3MEHEHMSI U COXPAHEHMUS
MEXaHUYECKOHN SHEPruu

61

Pemrenne 3agad mo reMe "3aKOHBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKON
sHeprun"”

62

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "B3anMoaelicTBue Tel. 3aKOHEI
coxpaHeHus"

63

KonrponsHast pabora o Teme
"BzanMoaencTBue Tel. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe nemxenue. OCHOBHBIE
XapaKTepUCTUKH KOJIeOaHU: TIepUO/I,
4acToTa, aMIIUTya

65

MaremaTuyecKuid U Py KUHHBINA
MasTHHKHU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
Kose0aHuil Tpy3a Ha HUTHU OT JJIUHBI
HUATH"

0.5




Jlaboparopnas pabota "HccrnenoBanue

66 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHmit
MPYXKUHHOTO MasTHUKA OT Macchl rpysa"

67 I"apmonmueckue konedaHus

68 Jlaboparopnas padota "N3mepenue
YCKOPEHUsI CBOOOTHOTO TajeHus"

69 3aryxatomue Konebanus. BelHyKaeHHbIE
koseOanus. Pezonanc

70 IIpeBpalienue 3Hepruu npu
K0J1e0aTeIbHOM JIBHKCHUU
VYpoxk-uccienoanue "[IpoBepka

71 HE3aBHCUMOCTH Iepuo/ia KoueoaHuit
rpy3a, MOJBEIICHHOT'O K JIEHTE, OT MacChl
rpy3a"

79 MexaHn4yecKkue BOJIHBI: POJIOJIbHBIE U
MoTepeyHbIe

73 CaoiicTBa MEXaHMYECKUX BOJIH. JlyinHA
BOJIHBI M CKOPOCTB €€ pacipoCTpaHeHUs
Ypok-uccnenosanue "HabmroneHue

74 uHTephepeHH U AudPaKIA BOJIH Ha
MMOBEPXHOCTU BOJBI"
Ypok-koudepennus "MexaHUYeCKHe

75 BOJIHBI B TBEPIOM Teie. CelicMuieckue
BOJIHBI"

76 3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

77 Pemenue 3ampau no reme "3ByK"




78

Ypoxk-uccienoBanue
"DKCepuMEHTAIbHOE ONPEICTICHUE
IPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC.

80

VYpok-uccnenosanue "HaGmronenue u
00BSICHEHUE aKyCTHYECKOTO pe3oHaHca"

81

HNudpas3syk u ynpTpa3Byk. Kondepenmms
"Mcnonb3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHSX"

82

DNEeKTPOMarHuTHOE TMOJe U
ANEKTPOMArHUTHBIE BOHBI

83

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

84

Ypok-koudepennus "[kara
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanme 37EKTPOMAarHUTHBIX
BOJIH JI1 COTOBOI CBsA3MU. Pamuonokanus.
Kocmuueckas cBs3p "

85

Pemenwue 3a1a4y Ha onpe/ieiieHNe
9aCcTOTHI U JUTUHBI AJICKTPOMArHUTHOM
BOJIHEI

86

DneKkTpoMarHuTHasi IpUpoja CBETa.
CxkopocTh cBeTa

87

BoiHOBBIE CBOMICTBA CBETA:
uHTephepeHIus U AudpaKIus




JIydeBast monens cBera u

88 reoMeTpruyecKkas ontuka. MictTounuku
cBeTa

89 [IpssMOnMHENHOE PaCIIPOCTPAHEHUE
ceta. 3atMeHust ConHua u JIyHsl

90 3akoH oTpaxkeHus cBerta. [nockoe
3epKalo

o1 [TocTpoenue n3obOpaxeHH,
c(hOpMHUPOBAHHBIX 3€PKATIOM
IIpenomiienune cBeta. 3aKOH

92 npenomiieHus ceeta. [lonHoe orpaxkeHne
CcBeTa.

Jlaboparopnast pabora "HcciaenoBanue

93 3aBHCHMOCTH YTJIa IPEIOMIICHHUS OT yTiia
[1a/ICHUS] CBETOBOTI'O JIyda Ha IpaHUIle
«BO3yX-CTEKIIO»"

94 VYpoxk-uccienopanue "AHaiu3 u
00BSCHEHHE ONTUYECKOT0 MUpaXa'
Ypok-koHpepennus "Vcnons3oBaHue

95 TTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"

96 Jlun3a, X0 Jydeil B IUH3E

97 dopMya TOHKOM JTUH3BI
JlaGopatopHnas pabora "Onpexnenenue

98 (OKYCHOTO PacCTOSIHUS M ONTHYECKOMN
CHUJIBI COOMpArOIICH JTNH3HI"

99 [Tonmyuyenne n300pa>keHHI € TOMOLIBIO

coOuparolIell ¥ paccenBaroIIeH JIMH3




VYpoxk-konpepenuus "[Ipunnun

100 JEHUCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmapar)"”

101 ['ma3 kak onruyeckas cuctema.
bi30pyKoCTh ¥ AAIIBHO30PKOCTH
Pa3noxxenue 6enoro ceera B CIEKTp.

102 OmnsiTel HetoToHa. Croxenue
CHEKTPaJbHBIX I[BETOB. Jlucepcus cBeTa
Ypok-nipaktukym "HabmroneHue u

103 00BSICHEHUE OMBITOB IO PA3IOKEHHUIO
6enoro ceera B cnektp. [lonyuenue
0eIoro 1BeTa NPy CI0KEHUH 1IBETOB"

104 OmneiTel Pe3epdopaa u uranerapHas
MoOJIeb aToMa
IToctynatel bopa. Moneins aroma bopa.

105 Hcnyckanue u noriomeHue cBera
aTOMOM.

106 KBanTel. JInneluaTeie CIeKTPHI
VYpoxk-npaktukym "HaGmonenue

107 CIUIOITHBIX U JJUHEHYATHIX CTICKTPOB
W3JIyYCHUS U UCITYyCKaHUs"

108 PamnoaktuBHOCTE. Anb(a-, 6eTa- u
ramMMma-u3IydeHus

109 Crtpoenune atomHoro sapa. Hykinonnas
MOJIeTTb aTOMHOTO sifipa

110 PannoaktuBHBIC TpeBparnieHus. M30Tomns

111 [Tepuon nmonypacnana




112

VYpoxk-konpepenuus "/lelictBue
PallMOAaKTUBHBIX M3JIy4YCHUH Ha )KUBbIC
OpraHU3MBI. 3alIuTa OT PaJAUOAKTHBHOTO
n3nydyeHus"

113

Snepubie peakunu. 3aKOHbI COXPAHEHUS
3aps7J0BOI0O U MacCOBOT'O YHCET

114

DHeprus CBA3U aTOMHBIX siziep. CBs3b
MAacCChI 1 SHCPIruu

115

Pemenue 3agau no teme "SnepHeie
peakuuu. JHeprus CBsizu"

116

Peakuuu cunTe3a U 1eaeHUs sEp.
Ncrounuku sHeprun ConHa U 3BE31

117

Ypok-koudepennus "AnepHas
SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
AJIepHON PHEPIETUKH"

118

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMme "Konebanus v BosHbL. CBETOBEIE U
KBaHTOBEIE IBiIcHUS"

119

KonrtponsHast pabora o Teme
"Kose0anus u BoiHbl. CBETOBEIE U
KBaHTOBEIE IBiIcHUS"

120

Pemrenne pac4eTHsIX 10 TEME
"MexaHnuecKoe JBUKEHUE"

121

Pemenue pacueTHBIX M KaY€CTBEHHBIX
3a1ad4 o reme "B3aumoneiicteue ten"

122

Pemenue pac4eTHBIX M KAYECTBEHHBIX
3a7a4 Mo Teme "3aKOHbl COXPaHECHUS
SHEpPruu U UMIyJibca"




Jlaboparopabie pabOTHI 11O TEME

123 " n
Mexannueckoe OBUKEHHE

124 JlaboparopHbie pabOTHI 11O TEME
"BzanMopaencreue tea"

125 JlabopaTopubie pabOTHI 1O TEME
"IIpocThie MEXaHU3MBI"

126 Pemenne pacueTHBIX M KAY€CTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Pemenne pacueTHBIX M KAY€CTBEHHBIX
3asa4y o teme "BiaxkHocTs"
Pemenue pac4eTHBIX M KAYECTBEHHBIX

128 3aga4d o teme "KIIJ[ TemmoBsix
nsurareinei"
Pemenne pacueTHBIX M KAY€CTBEHHBIX

129 3a1a4 1o TeMe "3aKOHBI ITIOCTOSIHHOT'O
TOKa"
Pemenne pacueTHBIX M KAY€CTBEHHBIX

130 3ama4 1o teme "KIIJ]
3EKTPOYCTaHOBOK"

131 JlaGopaTopHubie paboThI 110 TeMe "3aKOHBI
MMOCTOSIHHOT'O TOKa"

132 JlabopaTtopubie pabOTHI 1O TEME
"CBeTOBBIE gBIICHUS"

133 Pab6ota ¢ TekcTaMu 110 TeMe "3aKOHBI
COXPaHEHHUs B MEXaHUKe"

134 Pabora ¢ Tekctamu no teme "Komebauus

U BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SABIICHUSA
136 Pabora ¢ texcramu o teme "KBanToBas 1
u siiepHas ¢puzuka
OBIIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






