


Pabouas nporpamma no yueOHomy npeamery «dusuka» (6a30Bblil ypOBEHbD)
(npenmeTHas o0JnacTb «EcTecTBEeHHO-HAy4HbBIE IPEAMETHI») (manee
COOTBETCTBEHHO — Mporpamma mno ¢usuke, (u3NKa) BKIIOYAET MOSCHUTEIbHYIO
3aMMCKy, COAepKaHue OOy4eHMs, IUIAHUPYEMble pPE3yJbTaTbl  OCBOEHHUS
MPOrpaMMBbI 10 (PU3HKE.

IHosicHuTEIbHAS 3alIMCKA.

[Iporpamma mno ¢u3Mke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJI€HA HAa OCHOBE MOJOXEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOCHUS Ha
0a30BOM YpPOBHE OCHOBHOW 00pa30BaTeIbHOM MPOrpamMMbl, MPEIACTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIINY TIPEeTNoiaBaHus yuyeOHoro nmpeamera «Dusnka.

Conepxanue mporpaMMmbl 1O (U3UKE HaAMpaBlIeHO Ha (opMUpOBaHHE
€CTEeCTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIUXCA M OPraHU3AIUI0 H3Y4YEHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu TpedboBanuii GI'OC OO0 «
IJIAHUPYEMbBIM JTUYHOCTHBIM U METAlPEeJIMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma 10 (u3uMKe yCTaHABIMBAET paclpejeleHue y4eOHOoro
MaTepuaia 1o TojgaM oOydeHus (MO Kjaccam), TMpeasiaraeT MNPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUA
NPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaroIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbIO OKa3aHUS METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 10 y4eOHOMY MPEIMETY.

dusrka ABISETCS CHUCTEMOOOPA3yIOUUM JJI  E€CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH H (PU3HYECKOMN
reorpadguei, BHOCUT BKJIAJ, B €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUs, TO €CTh CIIOCO0a MOIYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (U3UYECKOr0 OOpa30BaHHSA B CTPYKType OOIIEro
o0pa3oBaHusA COCTOUT B (DOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenue ¢uszuku Ha yriyOJEHHOM YpOBHE NIPENINOaraeT OBJIAJICHUE
CIEAYIOIINMHU KOMIIETEHTHOCTSAMH, XapaKTepU3YIOUIMMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

— HAy4YHO OOBSCHATH SBICHUSA,
— OIICHUBATh M IIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHNS,
— HUHTEPHPETUPOBATH JAHHBIE U HUCMOJb30BATh HAyYHbIC J10KA3aTEJIbCTBA IS

MOJTyYEHHUS BBIBOIOBY.

enn wu3ydeHuss QUMK HAa YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUS
ompelieJieHbl B KOHIIENIMU TMpenojaBaHus ydeOHoro mnpeaMera «®Dusznka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®Dexaepanuu, pealn3yrOlIUX
OCHOBHBIE 0011€00pa30BaTEIbHbBIE TPOTPAMMBI.



Henu u3ydyenus Gu3nKu:

NpUOOpETEeHHE HWHTEpeca M CTPEMIICHHS OOy4aloluXcsi K HaydyHOMY
W3YYCHUIO TPHUPOJBI, PA3BUTHE WX HWHTEIJICKTYyadbHBIX WU TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAyYHOM METOJIe MO3HAaHUs U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;
(GopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4eHUs] OCHOB
CTpOEHUSI MaTepUH U PyHITaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

(GopMHUpOBaHUE MPEACTABICHUN O poid (U3UKU ISl PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE  TMPEACTABICHUA O  BO3MOXKHBIX  cdepax  Oyayumei
npodeccuoHaIbHOM JesATEeNbHOCTH, CBSI3AHHOW C (PU3MKOW, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHue 3THX 1enell mporpaMMbl Mo (pU3MKe Ha ypOBHE OCHOBHOI'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PCHICHUCM CIICAYIOIINUX 3aa4:

NpHOOpPETCHHE 3HAHWUH O  JHCKPETHOM CTPOCHHMHM  BEIECTBA, O
MEXaHMYECKHX, TEIUIOBBIX, OJJICKTPHYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBJICHUSX;

NPHOOPETCHHE YMEHUW ONKCHIBATH M OOBACHATH (DU3MUCCKUE SBICHUS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pEHICHHWs] MPOCTEUIMX pacd€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznIecKux MOJIETICH, TBOPYECKHX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHWH HaOIIOAaTh MPHUPOIHBIC SBJICHHUS W BBITIOIHSITH OIBITHI,
nabopaTtopHble  pabOTBI M DKCIEPUMEHTAJBHBIE  HCCICIAOBAHUS  C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OocBOcHHE MPUEMOB paboThl ¢ WH(popMamuen (Guznueckoro coaepkaHusd,
BKJTFOYasT MHPOPMAIMIO O COBPEMEHHBIX TOCTHKCHHSIX (DU3WKH, aHATU3 U
KPUTHUYECKOE OIlCHUBaHUE HH(DOpMAIIWH;

3HAKOMCTBO €O cepamMu IpodecCHoHaTBLHON IeSITEIBPHOCTH, CBI3aHHBIMH C
¢u3NKO, ¥  COBPEMEHHBIMH  TEXHOJIOTHUSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

OO6miee unco 4acoB, peKOMEHIOBAHHBIX 71l U3y4deHUsT (Pu3uku Ha 6a30BOM

ypoBHe, — 238 dacoB: B 7 kinacce — 68 dacoB (2 yaca B Henenio), B 8 kimacce — 68
yacoB (2 yaca B Hezento), B 9 kinacce — 102 gaca (3 yaca B Heleo).

[Ipennaraemsrii B mporpamme Mo (U3MKe mepedeHb J1a00paTOpHBIX padoT U

OTIBITOB SIBJISIETCS PEKOMEH/IATEIbHBIM, YUUTEIh JIETACT BHIOOP TIPH MPOBEICHUH
1abopaTOpHBIX PAbOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOydJarommxcs, CIHUCKa dKCIEPUMEHTANBHBIX 3aJaHWi, MpeajiaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEHa 1Mo (U3HKeE.

Coaep:xxanue o0yueHus B 7 Kiaacce.
1. ®usuka u e€ posb B MO3HAHUM OKPYKAIOIIET0 MUPA.



®uszuka — Hayka o mpupone. SBieHus npuponsl. dusznueckue sABICHUA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. dusmueckue
npubopsl. [lorpemnocts n3mMepennii MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH H3Yy4daloT MPHUPOAY.
EcTecTBeHHO-HAY4YHBII METOJ IMO3HAaHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIB)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siineHus. Onucanue GU3NYecKUX SIBJIEHUN C TOMOUIBIO MOIENEH.

1.1. JlemoHCcTpaIuu.

MexaHn4YecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

duznyeckue MpUOOPHl W TpoUEAypa NPSIMBIX HU3MEPEHUN aHAJIOrOBBIM M
U (GPOBBIM TPUOOPOM.

1.2. JJTabopaTopHble pabOThHI U OTIBITHI.

OrnpeneneHue 1EeHbI JeIeHUs KAl U3MEPUTEIHHOTO Mprudopa.

N3mepenue paccTosHu.

N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue Ttemmeparypsl NpU IOMOIIM KUIAKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIEPATYPHI.

[IpoBeneHue wuccnenoBaHUsl MO MPOBEPKE THUIOTE3bl: AAINBHOCThH IMOJNETA
HIapuvKa, MyImeHHOr0 TOPU30HTAIBHO, TeM O0JIble, YeM OO0JIbIlle BHICOTA ITyCKa.

2. [lepBoHauanpHble CBEACHUS O CTPOCHHUH BEIIECTRA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OIMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne yactull BeniecTBa. CBS3b CKOPOCTH JIBMKEHUS YACTHI] C
TeMriepatypoil. bpoyHoBckoe nBwkenue, auddys3us. BzanmomelicTBue YacTHIl
BEILECTBA: IPUTSIKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, KUIAKOCTENH U TBEPIBIX
(kpuctaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

2.1. JleMoHCTpaIuy.

Hab6mronenrne OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

Habmonenue SABJICHUH, OOBACHSIOIINXCS IPUTSHKEHUEM WIH
OTTAJIKUBAHUEM YaCTHULl BEIIECTBA.

2.2. JJabopatopHbie pabOTHI U OTIBITHI.

OrneHka quaMeTpa aToMa METOIOM PSAI0B (C UCTOJIb30BaHHeM (oTorpaduii).

OmnbITHI 110 HAOTIOICHUIO TETUIOBOTO PACUIMPEHUS Ta30B.

OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKECHUS.

3. JIBmkeHue 1 B3aUMOJICHCTBHE TEIL.

MexaHnnueckoe IBHKEHHME. PaBHOMEpHOE M HEPABHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABWKEHUH. Pacuér mytu u
BPEMEHM IBUKCHUS.



SBnieHne WHEPIMHU. 3aKOH HMHEPUUH. B3auMOAEHCTBUE TEl KaKk NpUYMHA
U3MEHEHHsI CKOPOCTH JBMXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Teja.
IInotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B EIMHHIE
00BEMa BelleCTBa.

Cuita KaKk XapakTepUCTUKA B3auMoAeHcTBUs Ted. Cuila yrnpyrocTu U 3aKOH
I'yka. M3mepenune cuibl ¢ TOMOIIBIO AUHAMOMETpPA. SBIIEHUE TATOTEHUS U CUiA
TsokecTd. Cuiia TSKECTH Ha Apyrux uaHerax. Bec tema. HeBecomocTs. Cnoxenue
CWJI, HAPABJIIEHHBIX MO OAHOM mpsimoil. PaBHoxelcTByromas cui. Cuia TpeHus.
TpeHue CKOIbKEHUS U TPEHHUE TTOKOsI. TpeHne B IpUPOIE U TEXHUKE.

3.1. leMoHcTpanuu.

Habmonenre MexaHU4ecKoro IBUKEHUS Tena.

N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.

HaGmionenue siBieHUs: HHEPIIUH.

HaGmonenre u3mMeHeHus: CKOPOCTH MPHU B3aUMOJIEHCTBUU TEN.

CpaBHeHuE Macc MO B3aUMOJICHCTBUIO TEIL.

CrnoxeHue cuJil, HallpaBJICHHBIX IO OJJTHOM MPSMOM.

3.2. JlTabopaTtopHbIi€ paOOThI K OTIBITHI.

OrnpenenieHne CKOPOCTH PAaBHOMEPHOTO JIBIKCHHS (IIapuKa B KHJIKOCTH,
MOJIENN DIIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

OnpeneneHue cpeiaHE CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuKa [0
HAKJIOHHOM IMJIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

OneIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTskeHus (nedopmanun)
NPYKUHBI OT IPUJIOKEHHON CHUJIBI.

OnbIThl, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTb CHUJIbI TPEHHSI CKOJIBKEHUSI OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS IOBEPXHOCTEN.

4. JlaBrieHue TBEPABIX TN, )KUJIKOCTEN U ra30B.

HNasnenue. CriocoObl yMEHbBIIICHUS W YBETUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackang. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTh JaBJICHHUS J>KUJIKOCTH OT TIyOuHbI. [ mapocraTmdeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBmnyeckue MeXaHu3Mbl.

AtMmocdepa 3emnn u atMmochepHoe AaBieHue. [IpuunHBI cylecTBOBaHUS
BO3yIIHON 00onouku 3emau. OmbiT Toppuuemnu. M3mepenue arMochepHOTo
JaBJiIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t M3MepeHus: aTMOCHEPHOTO JTABICHUSI.

JlelicTBrE XKUIKOCTH M ra3a Ha NMOTPYKEHHOE B HUX TeO0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

4.1. JlemoHCTpaIumu.

3aBUCHUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBneHHs KUJIKOCTHIO U Fa30M.

CooOl1aronyecs: CoCyabl.

['mnpaBanueckuit mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AABICHUS.



3aBUCHUMOCTh BBITAIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue naBaHus TEIl: TUIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

4.2. JlabopaTtopHbie pabOThI U OIBITHI.

HccnenoBanue 3aBUCUMOCTU Beca Tesla B BOAE OT 00bEMA MOrpyKEHHOU B
AKUJIKOCTh YacTH Tela.

OmnpeneneHue  BBITAJIKUBAIONIEH  CUJIbI, JCUCTBYIOIIEM HAa  TEJO,
NOTPY>KEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEW CUIIbL, JEUCTBYIOLIEH HA TEJIO B
KUJIKOCTH, OT MACCHhI TeJa.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCMMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€Jla U OT IUIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOAKH U ONPEICIICHUE
€€ Ipy30IM0AbEMHOCTH.

5. Pabora 1 MOIITHOCTh. DHEPrUsl.

Mexannueckasi pabota. MOIIIHOCTb.

[IpocTeie MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [lpuMmeHeHue mpaBuiIa paBHOBECHsS pblyara K OJIOKY.
«3onoToe mpaBwio» MexaHuku. KoadduimeHt mnone3Horo AelcTBUs (naiee —
KITT) mpocTeix MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannyeckass dSHeprus. KuHeTmyeckas U IOTEHIMAJIbHAs DJHEPIHUs.
[IpeBpalieHrne 0THOTO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXpPaHEHHUS
SHEPrUU B MEXaHUKE.

5.1. JIlemoHcTpanum.

[IprMepsl IPOCTBIX MEXAHU3MOB.

5.2. JlTabopaTtopHbIie paOOThI K OIIBITHI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tesa IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBui paBHOBECUS pblyara.

N3smepenne KII/] Hak1OHHOM INIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.

Conepxanue o0ydyeHnusi B 8 kiacce.

1. TennoBbie SIBIEHUS.

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOH TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKyJl. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPHH.

Mogenun TBEPAOrO, KUAKOIO M Tra3000pa3HOrO COCTOSIHMM BEIECTBA.
Kpucrannuueckue u amopdueie tena. OObsICHEHHE CBONCTB T'a30B, KUJKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUHM MOJEKYJIAPHO-KHHETUYECKON TEOpHH.
CmaunBaHue U KanWUISIPHBIE SIBIEHUA. TE€mI0BOE paClINPEHUE U CKATHE.



Temneparypa. CB43b TeMIepaTypbl CO CKOPOCTBIO TEIMJIOBOIO JBHKEHUSA
yactull. BuyTpeHHsisi sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIUIonepe1ada 151 COBEpIICHUE paboTHLI. Bunsr TEIUIONIEPEAAYM
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYYEHHUE.

KonuuecTBo TemnoTel. YaelbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpPJECBAaHUE KPUCTANIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcmapenue. Kunenue. VYiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl KUIIEHUS OT aTMOc(epHOro
JABJICHUSL.

BnaxuocTs Bo3nyxa.

DHeprus TomuBa. Y AelbHas TEIUIOTa CTOPaHUs.

[Tpuniunel pabotsl TeruoBbix asurateneit KIIJ TermoBoro asuraress.
TennoBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

1.1. JlemoHCTparuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HaGmonenue siBjieHUi cMaurBaHUS U KalTWJIISIPHBIX SIBICHUN.

HaGmronenne TemioBoro pacimmpeHus Tedl.

N3menenune pnaBieHWs raza Npu M3MEHEHUU O0BbEMA M HATpEBaHUU WIIU
OXJIAXKIECHUU.

[IpaBuiia u3mMepeHus TeMnepaTyphl.

Bunsl Tenmonepenauu.

OxJak7ieHue Ipu COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CUIIAMH.

CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaOmnronenue KuneHus.

HaGmronenne mocTostHCTBA TEMIIEpaTyphI MPH TUIABJICHUH.

Moenn TEIUIOBBIX ABUTATEIEH.

1.2. JJabopaTopHbIie pabOTHI U OTIBITHI.

OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYISIPHOTO TMPUTSHKEHUS.

OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.

OneIThl TI0O HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUIKOCTEH U
TBEPJIBIX TEIL.

Omnpenenenue gaBiIeHUS BO3AyXa B Oa/NIOHE IIMPHUIIA.

OnbIThl, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

[TpoBepka rumoTe3pl TMHESHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIEepaTyphl.

HaGnionenne wu3MeHeHUs BHYTpPEHHEH OSHEprud Tella B PE3ysbTare
Terionepeaadyu U padboThl BHEITHUX CHUJL.

UccnenoBanue sBiIeHUsT TEIIOOOMEHA IMpPU CMEIIMBAHUU XOJOJHOW U
ropstueil BOJBI.



OrnpeneneHue KOJIMYeCTBa TEIUIOTHI, MOJIYYEHHOI0 BOAOU IIPH TEII000MeHE
C HarpeThIM METAJUIMYECKUM LIIIMHAPOM.

Onpenenenue yneapbHONU TEINIOEMKOCTH BEILECTBA.

UccnenoBanue mporecca UCapeHusl.

OrnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yAeabHON TEIIOTHI IUIABICHUS JIbAA.

2. DIIEKTPUYECKNE U MATHUTHBIC SIBJICHUSL.

OnekTpuzanus Ten. J[Ba poaa »lEKTpUUECKHUX 3apsloB. BzaumogeiicTBue
3apsbKeHHBIX  Tesl. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Dnektpuueckoe noisie. Hanpsk€HHOCTh anexkrpudeckoro motig. [IpuHuun
CYNEPHO3UIMHU dIEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHbBIA JIEKTPUUECKUAM 3apsi/l.
Crpoenne aroma. IIpoBOJHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJOBHUSI CYIIECTBOBAHHUS JJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOAHHOTO TOKa. JIeMCTBUSI SJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUCCKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas 1nenb. Cuna Toka.  OJIEKTPUUECKOE  HaMpshHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. YICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinegoBaTenbHOE W MApajuieNIbHOE  COEIUHEHHE
IPOBOJTHUKOB.

PaGora u MoIIHOCTH dJeKTpudYecKkoro Toka. 3akoH Jxoymns—Jlenia.
DNeKTpUuYecKue enu U MOTPEeOUTENH IIeKTpruIeckoit sHepruu B 6bTy. KopoTkoe
3aMbIKaHHE.

[locTtosiHHbIE ~ MarHuThl.  B3aMMOIEMCTBME  MOCTOSAHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHoe nosie 3eMJId U €ro 3Ha4Y€HUE JJIsl )KU3HU Ha 3eMmiie.
Oneir  Opcrena. MarHuTHoe 1oj€  3JIEKTPUUECKOro Toka. IIpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. J[elicTBE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Vcrnoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. AABneHue snekTpoMarauTHON uHayKuuu. [Ipasumno Jlenua.
DneKTporeHepaTop. CriocoOb1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.

2.1. JIemoHcTpanum.

DJNeKTpU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3aPsIA0B U B3aUMOJCUCTBUE 3aPSIKEHHBIX TEl.

Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOTHUKH U AUBIEKTPHUKH.

MoaenupoBaHue CUIIOBBIX JIUHUM IEKTPUUYECKOTO TTOJIS.

HcTouHrky NOCTOSSHHOTO TOKA.

JIelicTBUA 3JIEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKHIKOCTH.



["a30BbIl pa3psia.

N3Mepenune cuiibl TOka aMIepMeTpPOM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBICHUM.

B3aumonerncTBre MOCTOSIHHBIX MArHUTOB.

MoenupoBaHue HEBO3MOKHOCTH Pa3CICHUS MTOI0COB MarHuTa.

MoenupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlelicTBME€ MAarHMTHOIO TOJISl HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

UccnenoBanue siBICHUS IEKTPOMArHUTHON WHAYKIIWH.

Omneitel @apanes.

3aBUCUMOCTh HANpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHMUSI.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

2.2. JJaboparopHbie pabOThI U OTBITHI.

OnbITel 1O  HAOMIOAEHUIO DJICKTPU3AIUM  TeJI HMHAYKIMEHW | TpHU
CONPUKOCHOBEHUH.

UccnenoBanne JeUCTBUS DAICKTPUYECKOTO TIOJST Ha TMPOBOJHUKUA U
TUAJIEKTPUKH.

COopka 1 npoBepka pabOThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, UAYLIETO YEPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOT0 COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAU TONEPEUHOr0 CEYEHUS U MaTepurara.

[IpoBepka mpaBWiIa CIOXKEHUS HANPSDHKCHUHW MPU  MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna [ CWIBI TOKa IIPU NApPAJUIEIBHOM COCIMHEHUH
PE3UCTOPOB.

Ornpenenenue padOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CWJIbI TOKAa, HIYLIErO0 Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSTHHBIX MATHUTOB.

N3ydeHrie MarHUTHOTO MOJIS1 TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUH U
pa3aeIeHUH.

HccnenoBanne AeUCTBUS SJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.

OnbITHI, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKa U HAIIPABJICHUS TOKA B KATYLIKE.

N3ydenne neicTBrsi MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydueHue padoThl AJIEKTPOIBUTATENS.



N3mepenue KII 3mexkTpoaBUraTeIbHOM YCTAHOBKH.
OneITEl 10 WCCHIENOBAHUIO  SIBJICHHSI DJIEKTPOMATHUTHOW WHIYKLMM:
HCCIIEIOBAHUE U3MEHEHUH 3HAYCHUs U HAIIPABJICHUS UHIYKIIMOHHOI'O TOKA.

Conep:xxanue o0yuenus B 9 Kkiacce.

1. Mexanuueckue siBICHUS.

Mexannueckoe JABmKeHHe. MarepuanbHass Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBr>keHne. HepaBHoMepHOe npsiMOJIMHEHOE ABMKEeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHU.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHoe aBmxeHue. (CBoOomHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOe nBHXKEHUE IO OKpY>KHOCTH. Ilepuon m ydacroTa oOpaleHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHE.

IlepBeii1 3akoH HproroHa. Bropon 3akoH Hbrorona. Tpetnii 3akoH
HeroTona. [IpuHiun cynepno3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMSs: CUJIa TPEHUSI CKOJIbXEHUS,
CUJia TPEHHUS TIOKOSI, APYTHE BUBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOHOTO
nageHud. JBmxkenue miuaner Bokpyr Comnua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTs U neperpysKu.

PaBHoBecue maTepuanbHOM TOukH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. I3MeHeHue nMnyinbca. MMIynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHXKEHUE.

Mexannueckass pabora MU MOIIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO Ha
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUs C:KAaTOU NMpYKkuHbL. KnHeTnueckas
sHeprus. Teopema 0 KHHETHYECKON PHEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKOMU
SHEPTHH.

1.1. leMoHCTpaIumu.

HaGmronenre MexaHMYECKOTO JBUKEHHUS Tella OTHOCHUTENBHO Pa3HBIX TeEl
OTCYETA.

CpaBHeHue nTyTed W TPACKTOPHUM [BWKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrxeHHs Tela o0 OKPY>KHOCTH.

HabGmronenrne MexaHWYECKUX SIBJICHHM, MPOUCXOASIINX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTh YCKOPEHHSI T€Jda OT MACChl Tela W JCUCTBYIOIIEH Ha HETO
CHUJIBI.

HaGmnronenre paBeHcTBa CUII PU B3aUMOJIEUCTBUU TEIL.

N3Mmenenune Beca Tena npu yCKOPEHHOM JABHKECHUMU.



IIepenaya umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHre UMMIYJbCa MPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMNIyJbca Mpu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.

CoxpaHeHrne MEXaHWYECKOM SHEpPruM Mpu ABMIKEHUM Teja IMOJ| JIeHCTBHUEM
MIPY>KUHBL.

1.2. JJabopaTopHblie pabOTHI U OTBITHI.

KonctpyupoBanue TpakTa ajisi pasroHa W JaJIbHEHIIETO pPaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WITH TEJICKKHU.

OnpeneneHue cpeHe CKOPOCTH CKOJBXKEHHS OpycKa WIH JIBUKEHUS
HIapykKa Mo HaKJIOHHOM TIJIOCKOCTH.

OnpenenieHue yCKOpPEHUsT Tella MPU PABHOYCKOPEHHOM JIBIJKCHHH TIO
HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJIbHOW CKOPOCTH.

[IpoBepka THIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOM CKOPOCTHM TYTH OTHOCATCS KaKk P HEUYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIHUE MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCMMOCTHM CHJIBI  TPEHUS CKOJBXEHHUS OT  CHJIBI
HOPMAaJIBHOTO JaBJIECHUS.

Onpenenenne kodhPUIIMEHTa TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM ABUKEHUH Tella 1o
TOPU30HTAIIBHOW MOBEPXHOCTH.

Onpenenenne pabOThl CWJIBI  YNPYTOCTH TpU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXpaHEHHUS SHEPTUU.

2. MexaHuudeckue Kojie0aHus U BOJHBI.

Konebarensnoe aBuxkenue. OCHOBHBIE XapaKTEPUCTHKU  KOJICOAHUM:
MIEpUOJI, YaCTOTa, aMIUIMTyAa. MaTeMaTu4ecKuil W NPYKUHHBIA MAasTHUKHU.
[IpeBpatenne sHeprun Npu KoueOaTeIbHOM JABUKCHHH.

3aryxaromue — koneOaHus.  BeiHykneHHble — koneOanus.  Pe3onaHc.
Mexannyeckue BoJiHBL. CBOWMCTBa MexaHUYeCKMX BOJIH. I[IpogosibHBIE U
nmonepevyHble BOJIHBL. JlnMHA BOMHBI M CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CECMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

2.1. JleMoHCTpaIyy.

HaGnronenne konebaHuii Ten 1o JEUCTBUEM CHJIBI TSDKECTH UM CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabnroneHnue BeIHYKEHHBIX KOJICOAHUN M pe30HaHCA.

PacnpocTpanenne npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOAEIH).



HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

.2.2. JlabopaTtopHbie paOdOThI U OMBITHI.

Ornpenenenue 4acToThl U Nepruoja KojaebaHnii MaTeEMaTUYECKOTr0 MassTHHUKA.

Omnpenenenue 4acTOThI U NEPUOIa KOJeOaHUN NPYKUHHOTO MasiTHUKA

UccnenoBanue 3aBUCUMOCTH TepuoAa KOJIeOaHUN TMOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TEpUOJAa KoOJIEOaHWM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH TepUOJa KoJeOaHUW Trpys3a, MOJIBEIICHHOTO K
HUTH, OT MaccChl Tpy3a.

OnbITel,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJieOaHMit
NPY>KUHHOTO MasTHUKA OT MacCChl Tpy3a U )XKECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

3. DIEKTPOMArHuTHOE T0JIC M DJIEKTPOMArHUTHBIC BOJIHBI.

DONEeKTPOMAarHUTHOE  ToJie.  DJIEKTPOMarHuTHeie  BOJIHBL.  CBoWCTBa
ANEKTpOMArHuTHbIX BOJH. I[llkama »JeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.

DnekTpoMarHuTHas npupoja cBera. CkopocTh cBeta. BosHOBBIE CBOHCTBA
CBETA.

3.1. JleMoHcTpaIuu.

CBoiiCcTBa 3JEKTPOMArHUTHBIX BOJIH.

BosiHOBBIE CBOMICTBA CBETA.

3.2. JlTabopaTopHbIie paOOThI K OTIBITHI.

N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHWIBHOTO
TenedoHa.

4. CBeTOBbIC SIBJICHHUS.

JlyueBass ~ momenb  cBeta.  Mcrounukum — cBera.  [IpssMonuHeitHoe
pacnpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpeiomiieHUs cBeta. [lodHoe BHYTpeHHEe
oTpaxkeHHe cBeTa. Vcmosb3oBaHME TMOJHOIO BHYTPEHHETO OTPaXEHUsS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeir B nmH3e. OnTudeckas cucrema Qoroamnmnapara,
MHKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biaum3opykocTe u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. OmnbiTel HbioroHa. CnoxeHue
CIEKTPaJIbHBIX I[BETOB. J(ncnepcus ceera.

4.1. JleMoHCTpaIuu.

[IpsAmonrHEHOE pacIpOCTPaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenne n300pa>keHU B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKayax.

[Ipenomnenue cBera.

OnrTryeckuil CBETOBOL.

Xop nydelt B cobuparoiieit JuH3e.



XO0[I JIy4er B pacCEUBAIOLLEH JIMH3E.

[Tonyyenue n300paxeHUi ¢ TOMOILBIO JIUH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKpPOCKONA U TEIECKOIA.

Mogensb riasa.

Paznoxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

4.2. JlabopaTtopHbie pabOThI U OMBITHI.

HccnenoBanne 3aBUCUMOCTM yria OTPAKEHUS CBETOBOIO Jyda OT yria
MaJICHHUS.

N3yuenue xapakTepucTuk u300pakeHus IpeIMeTa B IMIIOCKOM 3€pKaje.

HccnenoBanne 3aBUCMMOCTH yrjla MPEIOMIIEHUS CBETOBOTO Jiydya OT yria
NaJeHUs HAa TPAHULIE «BO31YX—CTEKIIO».

[Tonyyenune n3o0paxeHUi ¢ TOMOLIBI0 COOUPAIOIIEH JTNH3BI.

Omnpenenenune (OKYCHOTO PAcCCTOSHHUS M ONTHYECKOM CUIIbI coOuparouiei
JIVH3BIL.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnpIThl MO BOCHPUATHIO IIBETA MPEIMETOB MPU MX HAOIIOACHUHM Yepe3
[[BETOBBIC (PUIIBTPHI.

5. KBanToBbI€ sIBIICHUS.

Omnswitel Peszepdopna v mnanerapuas mozenb atoma. Mojenb atoma bopa.
Hcnyckanue v noriouieHne cBeta atoMmoM. KBaHThI. JInHeUaTble CIIEKTPHI.

PannoaktuBHOCTE. Anb(ha-, 6eTa- u ramMma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykimonHas wmopens atomHoro snpa. W3orombl. PannoakTuBHBIE
npeBpamieHus. [lepuon nomypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAJ0BOTO U MAacCOBOTO YHUCEI.
DOHeprusi cBsi3M aTOMHBIX sifep. CBsA3b mMacchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus aaep. Mcrounuku sneprun CoJiHLA U 3BE3.

Snepnas sHeprervka. JIeWCTBHS pPaJIMOAKTUBHBIX HW3JIYYECHHN HA KUBBIE
OpraHU3MBlI.

5.1. JlemoHcTpanum.

CrHeKTpbl U31y4YEHUs U MOTJIOIIECHHUS.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrtpanus uznydeHusi IpUupOIHBIX MUHEPATIOB U MTPOIYKTOB.

5.2. JTabopartopHbie pabOTHI U OTIBITHI.

Habmronenne CriomHpIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPIMM YACTHULBI IO TOPMO3HOMY ITYTH
(o dhoTorpadusm).

N3mepeHne paanoakTUBHOTO (hOHA.

6. [ToBTOpUTETHLHO-0000IIAIONITHIT MOTYITh.

IToBTOpUTENBEHO-0000MIAIONMI MOTYJIb PEIHA3HAUEH ISl CUCTEMAaTH3aLUuU
u  0000mIeHusT MPEIMETHOrO  COACPKAHUS U ONbITa  JESTEIbHOCTH,
MPUOOPETEHHOIO MPU U3YUYEHUU BCEro Kypca (PU3HMKH, a TaKXKe JJIs NOATOTOBKH K



OCHOBHOMY TIOCYJapCTBEHHOMY »3K3aMeHy MO (u3uKe i1 00ydYaroluxcs,
BBIOPABILIKX 3TOT Y4€OHBIN MpeaMeT.

[Ipu M3yyeHuu NaHHOTO MOJYJIS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS TOCTHXKEHHE MPEIMETHBIX U
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMuUpyercs
€CTEeCTBEHHO-Hay4yHasi TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB MCCJEI0BAHUS
ABJIICHUA TPUPOABI M TEXHUKHU, OBJAJEHUE YMEHUSMHU OOBACHATH (DU3NUECKUE
ABJICHUS, TPUMEHSsS TOJIyYCHHbIE 3HAHUSA, pellaTh 3a7auyd, B TOM YHCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNUANBHO NEATEILHOCTHBIN XapaKTep JaHHOTO MOJYJIS pealn3yeTcs
32 CY€T TOro, 4TO OOyyaloluecs BBIMOJHSIOT 3aJaHusd, B KOTOPHIX UM
IpeJIaraeTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHWM pacrno3HaBaTb W HAYYHO OOBICHATH
(u3nueckue sIBICHMS B OKpYXKaloleld TpUpoJIe U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIE0BaHUS (U3HUUECKUX SABIICHUM, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOTYYEHUS TEOPETUUECKUX BHIBOJIOB;

O0O0BSCHATHh HAyYHbIE OCHOBBI HAMOO0JIEE BAXKHBIX JIOCTHXKEHHIN COBPEMEHHBIX
TEXHOJIOTUH, HalpUMeEp, MPAKTUUYECKOTO UCIOJIb30BAHUS Pa3IMYHBIX UCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS W COXPAHEHUS BCEX HM3BECTHBIX BHUIOB
SHEPTUU.

Kaxngas u3 TeM JaHHOrO MOAYJS BKJIIOYAET HSKCIEPHUMEHTAIbHOE
UCclieZIoBaHUEe 00o0IIaromero xapakrepa. Mofyib 3aBepuiaeTcs NpPOBEACHHEM
JMarHOCTUYECKOW U OLIEHOYHOM paboThI 32 KypC OCHOBHOI'O 00111ero 00pa3oBaHMsL.

Ilnanupyemblie pe3yabTaTbl ocBoeHHs (pu3uku (0a30BbIil YPOBEHb) HA
YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus.

N3ydenne Gpu3nMKku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAIPaBICHO
Ha JOCTH)KCHHE JTUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIBHBIX
pe3yIbTaTOB.

B pesynbrare wu3ydeHus (U3MKKM HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y oOydaromerocss 0yayT cOpMUPOBAaHBI CIACAYIOMIUE JTUIHOCTHBIC
pE3yNIbTATHI B YACTH:

1) maTpruOTHIECKOTO BOCTTUTAHUS

NPOSIBIICHNE MHTEpPECa K UCTOPUU B COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM
buznuecKkon HAyKu;

IIEHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNCKUX yUEHBIX-(DU3UKOB;

2) TPaXJIAHCKOTO M TyXOBHO-HPABCTBECHHOT'O BOCTIMTAHHUS

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXJICHHUH OOIIECTBEHHO-3HAYNMBIX
M 3TUYECKHUX TPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHEHHEM JOCTIIKCHHUM
busnky;

OCO3HAHHWE BAXKHOCTH MOPATHHO-ITUYECKUX TPHUHIIATIOB B JESITEIBHOCTH
YYEHOI0;

3) ACTETHYECKOr0 BOCIIUTAHHUS :

BOCTIPUSATHE ICTETUYECKUX KadecTB (pr3nueckoil HaykKu: €€ rapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;



4) IEeHHOCTH HAYYHOT'O TIO3HAHMS:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKHW KaK MOIIHOTO HWHCTPYMEHTa
[I03HAHHUS MHUpPA, OCHOBBI DPa3BUTHUSA TEXHOJOIWMM, BaXKHEHIIEH COCTaBIAIOLIEH
KYJbTYPBI;

pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpPECAa K HCCIEAO0BATEIbCKOU
NeSATeNIbHOCTH;

5) hopMupoOBaHUsA KYJIBTYPHI 3J0POBbS M SMOI[HOHATBHOTO OJIATrOITOTY S :

OCO3HAHME IIEHHOCTHM Oe3omacHOro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXHOCTU MpaBuyl O€30MACHOIO TIOBEICHMS Ha
TPaHCIOPTE, Ha JOporax, C DSJEKTPUYECKHMM U TEIJIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCITOBUAX;

c(OpMHPOBAHHOCTh HaBbIKA peQIIEKCUU, MPU3HAHHWE CBOErO0 ImpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOTO BOCITUTAHHUS:

7) aKTUBHOE yYacTHE B PEIICHWH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHU3allMM, HACEJIIEHHOTO IYHKTa, POJHOTO  Kpas)
TEXHOJOTUYECKON M COIMAJIbHOW HAINpaBIE€HHOCTH, TPEOYIOIIMX B TOM YHUCIE H
bu3UYeCKUX 3HAHUMK;

MHTEpEC K MPAKTUIECKOMY M3yUECHHIO Mpodeccuit, CBSI3aHHBIX C (U3UKOM;

8) 9K0JIOrMYeCcKOro BOCIIUTAHHS

OpUEHTaIUsl Ha TpUMeHeHHe (U3MYECKUX 3HAHWM [JIs peuieHus 3a7ad B
0o0JacCTH OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNIKOB U OIICHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

OCO3HaHHE TJ00ATBHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM M MyTed HX
pelIeHHUS;

9) amanTaiu K HW3MCHSIOIIAMCS YCIOBHSIM COLMAIBHOW M TPUPOIHON

CpelblL:

NOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJTHEHUH WCCJIEAOBAHUNA U
POEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NEeATENbHOCTB;

norpeOHOCTh B (GOPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynHpoOBaTH UAECH, TOHATHS, TUTIOTE3BI O (U3MUECKUX OOBEKTaX U SIBIICHUSX;

OCO3HaHHWE Je(UIMTOB COOCTBEHHBIX 3HAHWUNW U KOMIIETEHTHOCTEH B
00nacTH (PU3HKHY;

IUTAHUPOBAHMWE CBOETO PAa3BUTHS B NPHOOPETCHHH HOBBIX (PU3NUECKHUX
3HAHMM;

CTpPEMJICHUE aHAJM3UPOBATH U BBISBIATH B3aUMOCBSA3U MPUPO/JIbI, 00IIECTBa
¥ DKOHOMHWKH, B TOM YHUCJIE€ C UCTIOIh30BaHUEM (PU3NYECKUX 3HAHUIA;

OLICHKA CBOUX JIEUCTBUU C Y4E€TOM BIUAHUS Ha OKPYXKAIOUIYIO Cpemy,
BO3MOJKHBIX TJIO0ATBHBIX MOCIEACTBUM.

B pesynbrare wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOIO OOIIETO
oOpazoBanHuss y oOyuawmierocs OyayT chOpMUPOBaHbl METaNpeIMETHBIC
pe3yibTaThl, BKIIOYAIOIME MMO3HABATENIbHbIE YHUBEPCAIbHbIE yueOHbIE NEHUCTBUS,



KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4COHBIC  JEUCTBUS,  PETYISTHUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

1. OBnagenue YHUBEPCATbHBIMA y4eOHBIMU MO3HABATEILHBIMHU
JIEUCTBUSIMU

1) 6a30BbIC TOrHYECKUE TSUCTBUS:

BBISBJIATh M XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKA OOBEKTOB
(ssBIEHUN);

YCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK KiIacCHU(PUKAIIUNA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISBJISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIITNXCS K (DU3UYCCKUM SIBJICHUSM;

BBISBJIATh TMPUIMHHO-CICACTBEHHBIC CBS3M TPH H3YYCHUU (PUINUICCKUX
SIBJICHUA W TIPOIICCCOB, MPOBOJHUTH BBIBOJBI C WCIOJB30BAHUEM JCTYKTHUBHBIX U
WHAYKTHBHBIX ~ YMO3aKIIOYCHUW, BBUIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(U3HYECKUX BETUYMH;

CaMOCTOSTEIILHO BBIOMpATh CIIOCOO pEIICHHs Y4eOHOW (pu3nueckol 3amauu
(cpaBHEHHME HECKOJIBKMX BapHUaHTOB PEIICHHUS, BHIOOp HamOoJiee IMOJXOJSIIErO C
y4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHECR).

2) 6a30BbIC HCCIIEIOBATEIBCKUE ICHCTBHUS:

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHI HHCTPYMEHT ITO3HAHUS;

IPOBOAUTH MO CAMOCTOSATENBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bu3nUeCcKHil SKCIEPUMEHT, HEOOJIBIIIOE UCCIeI0BaHNE (DU3UUIECKOTO SIBJICHUS;

OLICHMBATh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh  HWH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENHHO (HOPMYIHPOBATh O00OOIIEHUs W BBIBOJBI MO pe3yjbTaTaM
IPOBEIEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIETOBAHUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIIee  pa3BUTHE  (PUIUUYECKUX
NPOIIECCOB, a TakKXKe BBIJBUTaTh MPEIAINOJIOKEHUSI 00 HX Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

3) pabora ¢ uHpOpMaIUEH:

NPUMEHSTh Pa3jIU4HbIE METO/bl, MHCTPYMEHTH U 3alpOChl MPH TIOUCKE U
otOope nH(POpPMaIIUU UITU JAHHBIX C YUETOM MPEAJIOKEHHON yaeOHOH (HHU3NIecKOoi
3a/1auu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHEOOPMAIIIIO
Pa3TUYHBIX BUIOB M (OPM TPEACTABICHNUS,

CaMOCTOSATETTLHO  BBIOMpATh  ONTHUMANbHYIO  (opMy  mpeacTaBiIeHUs
uHQOpPMAIIM W WUTIOCTPUPOBATH pEIIaeMble 3aaddl HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIMSMHU.

2. OBnajieHue  YHUBEPCATbHBIMH  yYEOHBIMH  KOMMYHUKATHBHBIMHU
JNICUCTBUSAMU:

1) obmienwue:

B XOone OOCYyXIeHHs y4eOHOro marepuaia, pe3yabTaTOB JIa0OpaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI H
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHWE 3aJa4dl W  TOJJIepKaHUe
0J1aroKeIaTeIbHOCTH OOIICHHS,



COIOCTABJISITh CBOM CYKJEHUS C CYKJIECHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
0OHapy’KMBaTh Pa3IMYUE U CXOACTBO MO3UIIMIA;

BBIPQXXATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIATh PE3YJbTAThl BBINOJHEHHOTO (DU3UYECKOTO OMbITa
(3KCIIEpUMEHTa, UCCIEOBaHMs, IPOEKTA).

2) coBMecCTHas JIeSITEIbHOCTh (COTPYAHUYECTBO):

NOHMMATh M MCIOJb30BaTh NPEUMYIIECTBA KOMAH/IHON U MHAMBUAYaJIbHON
paboThI MpU PEIIEHUH KOHKPETHOU (PU3NYECKON TpOoOIeMBbl;

OPUHUMATh LEIH COBMECTHOM JESITeNIbHOCTH, OPTaHU30BbIBATh IEUCTBUS IO
e€ JOCTWKEHUIO: pacIpeleNsiTh POJH, OOCYKIaTh MPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKHUX YEJIOBEK;

BBIMOJHATH CBOIO YacTh pabOThI, IOCTUTas KauyeCTBEHHOTO pe3yJibTara 1o
CBOEMY HANpPaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJICHAMH
KOMaH/IbI;

OLICHMBATh KAadyeCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHSM,
CaMOCTOSITEIILHO CPOPMYJIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3. OBnazeHue yHUBEPCATbHBIMU YUY€OHBIMU PETYISATUBHBIMU JEHCTBUIMU

1) camoopranuzanusi:

BBISIBJIATH TTPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CUTYALUSIX, TPEOYIOMIUX IS
penieHus: GU3NUEeCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PA3IMYHBIX  MOAXOAAaX  MPHUHATHS  pelIeHUM
(MHIUBHYATbHOE, IPUHSATHE PEIICHUS B TPYIIINE, IPUHATHE PEIICHUIN TPyMIon);

CaMOCTOSITEJILHO COCTAaBJISITh AITOPUTM PEIICHHS (U3MUECKOW 3ajayul WU
IUIaHA MCCIIEIOBAaHUSI C YYETOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHUI;

IIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY CUTYaIlMU U Npejiarath 1iaH e€ n3MEeHEeHHUS;

OOBSCHATh  TPHUYMUHBI  JIOCTMDKEHHS  (HEJOCTIDKEHHUSA)  PE3yJIbTaTOB
JESITEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS
(u3nYecKOoro MCCIeNOBaHMUs WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSIM.

3) SMOIIMOHATIbHBIM UHTEIIJICKT:

CTaBUTb CeOsl HA MECTO APYroro 4eJioBEeKa B XOJ€ CHopa WIN JUCKYCCHUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

4) npuHsTHE CE0S U IPYTUX:

NpU3HABATh CBOE MPABO HA OMHUOKY MPHU PEHIeHUH (HU3MIECKUX 3a7a4 WIHA B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IIpeameTHble pe3yJbTaThbl OCBOCHHSI MPOrpamMmbl o ¢pusuke (0a30BbIit
YPOBEHB).

IIpeameTHble pe3yJibTAaTbl OCBOCHHS NMPOrpamMMbl MO0 (pU3MKe K KOHILY
o0yuyeHus B 7 Kjiacce:



[IpenmerHble pe3ynbTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI  OTpakaTh
c(hOpMUPOBAHHOCTb Y 00YYAIOIINXCSI YMEHUMN:

WCIIOJIB30BaTh MOHITUS: (U3NYECKUE U XUMUYECKUE SIBJICHUS, HAOIIOJEHUE,
AKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3MUYECKUX BEIUYUH, aToM,
MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE, KUIAKOE, ra3000pa3Hoe),
MEXaHWYeCKoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEHHOE),
TpPaeKTOpHs, pPaBHOJEUCTBYIOIas cui, Aegopmarus (ympyras, IJlacTAdeckas),
HEBECOMOCTH, COOOILAIOIIHNECS COCY/IbI;

paznuuath siBleHus (qudQys3us, TEMIOBOE IBMXEHUE YaCTHI[ BEIIECTBA,
pPaBHOMEpHOE JBWKEHHUE, HEPABHOMEPHOE JIBIKCHHUE, MHEPIIUS, B3aUMOJICHCTBUE
TeJ, paBHOBECHME TBEPIBIX TEN C 3aKPEIUIEHHOM OChIO BpallleHUs], Mepeaaya
JaBJIeHUs] TBEPABIMU TeJaMM, >KUJKOCTSIMU U Tazamu, aTMochepHOe JaBJCHUE,
IJIaBaHUE TeJ, TPEBPAIICHUS MEXaHMYECKOW OSHEPruu) IO ONUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢duznueckoe sSBICHUE;

pacrio3HaBaTh  TPOSIBICHUE  HW3YYEHHBIX  (PUBMYECKUX  SIBICHUM B
OKpY’KaroleM MHUpe, B TOM uucjie (U3UYECKUE SBJICHHUS B TPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOUM MPUPOE, TECUCTBUE
CUJIbI TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro aBJICHUS Ha KUBOU
OpraHu3M, IJIaBaHWE PBIO, phlYaru B TEJE€ YEJIOBEKa, MPU OTOM IEPEBOJHTH
NPAaKTUYECKYI0 3aadyy B y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Haku) GU3NIECKUX SBICHUN;

ONKCHIBATh M3YUYECHHBIE CBOWCTBA Tell M (U3UUECKHE SIBICHUS, UCIONb3YS
¢usznueckre BeMMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSsI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJa TsDKECTH, BEC Tena, cuja
TpeHHsl, AaBieHHe (TBEPIOTO Tena, XUAKOCTHU, Tras3a), BBITAJKHUBAIOIIAS CHJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MOJIE3HOTO IEWCTBUS MEXaHU3MOB, KUHETUYECKAsl U MOTEHIIMAIbHAS YHEPTHUs ), TIPH
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOIB3YEMBIX BEITUYHH,
uX O00O03HAYCHUS W CAUHUIBI (PUBHYECKUX BEIMYMH, HAXOAUTH (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4EeHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3NYECKUE SBICHUS € TPOIECCHI,
UCIIOJNb3Ysl MpaBuia CIOXKEHUS CUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbidara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNph STOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHIBATH €r0 MaTEMaTHYECKOEe
BBIPAXKEHUE;

OOBSCHATH (PM3UUECKHUE SIBIICHUS, TIPOIIECCHI U CBOMCTBA TEN, B TOM YUCJE U
B KOHTEKCTE€ CUTyallUd MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISIBIATH
MPUYUHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKUX I11aroB
C UCIOJIb30BaHUEM |—2 HM3y4YEHHBIX CBOMCTBA (DU3UUYECKUX SIBICHUM, PU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a1auu B 1—2 1eMcTBUS, UCIIOJIb3Ys 3aKOHBI U (DOPMYIIBI,
CBA3bIBAOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayu



3aMMChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NYECKUE BEIUUUHBI B (POPMYJIBI U
MPOBOJUTH PACUEThl, HAXOUTh CIIPABOYHBIE TAHHBIE, HEOOXOAUMBIE JIJISl PEILICHHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD NOJYYEHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NOpOOJEMBbI, KOTOpPbIE MOXHO pEIIUTh NOpPH MOMOIIHU
(¢u3nuecKuX METOJOB, B OIMCAHWU HCCIEIOBAaHUS BBIACIATh MPOBEPIEMOE
NpeanojaoxkeHue (TUNoTe3y), pas3inyaTh W HUHTEPIPETUPOBATH IMOJTYUYEHHBIH
pe3ysbTaT, HAXOAWUTh OUIMOKM B XOJ€ OIbITa, NPOBOAUTH BBIBOABI IO €0
pe3ysbTaTam;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3UUECKUX SBICHUN UK (PU3NUECKUX
CBOMCTB Ten: (opMynupoBaTh MpOBEpSieMble MPEANOJIOXKEHUs, CcOoOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOr0 OOOpYyJOBaHUs, 3alUChiBaTh XOJ OMNbITa MU
(bopMynHpOBaTh BHIBOABL

BBITMIOJHSATH MPsIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa,
CWIbl U TEMIIEpaTyphbl C KCIOJb30BAHUEM AHAJIIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEUTHOCTH
U3MEPEHU;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BETUYHHBI OT
JIPYrof ¢ KCIOJNIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH MYTH PaBHOMEPHO
JIBUKYILErocs Tejla OT BPEMEHHU JIBJKEHHUS TeJld, CUJIbl TPEHUS CKOJBXKEHUS OT
Beca TeJa, KauecTBa 00pabOTKM MOBEPXHOCTEHN Tell U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOMIaAN CONPUKOCHOBEHHMS TEN, CHIIbI YIPYTOCTH OT YIJIMHEHUS IMPYKUHBI,
BBITAJIKMBAIONIEH CHJIBI OT 00BbEMa MOTrpYyKEHHOW YacTH Teja M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TNIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEJO, YCIOBHH TIaBaHUs TeJl, YCIOBUM paBHOBECHS phluara u OJIOKOB,
y4acTBOBaTh B IUIAHHUPOBAHWU Y4YEOHOTO HCCIIEOBaHUS, COOUpPATh YCTAHOBKY H
BBITIONHATh ~ U3MEPEHMsI, CIEIys TPEeaoO)KEeHHOMY IUIaHy, (DUKCHUPOBATH
pe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MYECKHMX BEJIUYMH B  BHUJE
NPEIJIOKEHHBIX Tabnuil W TpaduKOB, MPOBOAUTH BHIBOABI IO pPE3yIbTaTaMm
UCCIIEJOBAHUS;

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (U3UYECKUX BETUYUH (IUIOTHOCTh
BEIIECTBA KUIKOCTH M TBEPAOrO TeENa, CWIA TPEHUS CKOJBXEHUS, IaBICHHUE
BO3/lyXa, BBITAJKHMBAIOLAs CHJIA, JEWCTBYIOIIAs HAa INOTPYKEHHOE B >KUAKOCTb
TENO, KOA3()(PUIMEHT TOJE3HOr0 JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
OpEeUIOKEHHON  MHCTPYKIMHU: TpU  BBINOJIHEHMM  HU3MEpPEHHH  cobupaTh
HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,

co0ro1aTh MpaBuiIa TEXHUKHA 0€30MacHOCTU MpHU paboTe ¢ 1abopaTopHBIM
00opyT0BaHUEM;

UMETh MPEACTABICHUE O MPUHLHUIAX JEHCTBHUS NPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB: BEChl, TEPMOMETP, AMHAMOMETP, COOOIIAIONINECS COCYAbl, OapoMeTp,
phlyar, MOJABUKHBIA U HEMOABUKHBIN OJI0K, HAKIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh  MPUHLMUIIBI  JIEWCTBUS  HM3YyYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C HCIOIB30BAHHEM HX ONHUCaHUS (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKHI Ipecc, MaHOMETP,
BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp), HUCIOJIb3ys 3HAHUS O CBOMCTBax
(bu3MYeCKUX SBJICHUN U HE0OX0oAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O PUMEPAX) MPAKTUYECKOTO
MCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HM JJI1 OOecreyeHUs
0e30macHOCTH MpHU OOpallleHHHd ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMM,
COXpAHEHHUsSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEN CPEAE;

OCYLIECTBJISITh OTOOP HMCTOYHUKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHHM C 33/IaHHBIM IMOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPaBHEHHUS DPA3JIMYHBIX MCTOYHUKOB BBIAEIATH MHGOPMALIMIO, KOTOpAs
ABJIAETCS MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOTHEHUH YUEOHBIX 3a/laHUi HAayYHO-TOMYJSPHYIO
TuTeparypy (pusmyeckoro cojaepikaHus, CIpPaBOYHbIE MaTEpHUAIIbl, PECYpChl CETH
WuTtepHer, Bnanerb NpuéMaMHM KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAILIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE KpaTKHE MHUCbMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE 2-3 HCTOYHMKOB HWH(POpMAIMK, B TOM YHUCIE MYOJIMYHO NPOBOJIUTH
KpaTKue COOOIIEeHHs O pe3ybTaTax MPOEKTOB WM YYEOHBIX UCCIEAOBAHUM, TpH
ATOM T'PaMOTHO HMCIIOJIb30BaTh M3yUYEHHBIN MOHATUWHBIN ammapaTr Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYIJICHHUE MPE3CHTAIIUEH;

OpU BBIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pachpeneisTh
00s13aHHOCTH B TPYMIE B COOTBETCTBHH C MOCTAaBICHHBIMH 3aJladyaMu, CJIEIUThH 3a
BBITIOJIHEHHUEM IIJIaHa JEWCTBUM, OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESATENBHOCTD
IpyMIbI, BbICTpauBaTh KOMMYHHKAaTHBHOE B3aUMOJEWCTBHUE, YUWUTHIBasi MHEHUE
OKPY>KaOIlKX.

IIpeaMeTHBIC pe3yabTAThl OCBOCHHMS NMPOrpamMMbl M0 Gu3MKe K KOHILY
o0yuyeHnus B 8 kiacce:

[IpenmetHble pe3ynabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)aTh
c(hOopMHUPOBAHHOCTh Y 00YUAIOIHNXCS YMECHUM:

UCIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB W MOJIEKYJI, arperatHbleé COCTOSIHMSI BEIIECTBA, KPUCTAUNIMYECKUE H
amop(HBIE TeNa, HACHIICHHBIA M HEHACHINIEHHBIM Tap, BIAKHOCTH BO3IYXa,
TEMIlepaTypa, BHYTPEHHSISI SHEpPrusi, TEIUIOBOW JBUraTellb, AJIEMEHTapHBII
ANEKTPUUYECKUI 3apsifl, BJIEKTPUYECKOE TI0JIe, MPOBOJHUKUA U JUBJIEKTPUKH,
ITOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

paznuuath SBJIEHUA (TEIUIOBOE pACIIMPEHHE W CKaTue, TeIvlonepenaya,
TEIJIOBOE PABHOBECHE, CMauMBaHUE, KalWUISpHbIE SBICHUS, HCIapeHUeE,
KOHJICHCAIUsl, I[JaBJIEHHe, KpucTaum3auus  (OTBeplieBaHUE),  KHUIICHUE,
Terionepenayda (TemIonpoBOAHOCTb, KOHBEKIIMS, U3IIYYEHUE), MIEKTPU3AIUs TeT,
B3aUMOJICHCTBUE 3aPSA0B, IEUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JIECTBUE MATHUTHOIO TOJISI HA MPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAs HHIYKIUS) MO OMUCAHMI0 MX XapaKTepHbIX CBOMCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacrio3HaBaTh  IPOSIBJIEHUWE  M3YYEHHBIX  (PU3UUECKUX  SBJICHUU B
OKpY)KaroleM MHupe, B TOM 4YHCIEe (QU3HYECKUE SBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHUE M KANWJUISIPHBIC SIBIICHHSI B MPHUPOJIC, KPUCTAIIIBI B



npupone, wusnydeHue ConHna, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3BbI,
o0pa3oBaHMUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUYECKUE SIBICHUS B aTMocdepe,
ANEKTPUYECTBO JKMUBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMJH, Aped MoIrocoB,
pOJIb MAarHUTHOI'O MOJIS ISl >KM3HU Ha 3emile, MOJISIPHOE CHUSHUE, MPU 3TOM
MEPEeBOJIUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJICIATh CYUIECTBEHHBIE
CBOICTBA (MpU3HAKK) PU3HUECKUX SBICHUM;

OMKCHIBATh M3YYECHHbIE CBOWCTBA TeJl U (PU3MUECKHE SIBJICHUS, HUCIONb3YS
¢u3znueckre BeNUUYMHBI (Temmeparypa, BHYTPEHHSISI SHEpPIusi, KOJUYECTBO
TEIUIOThI, yJAENbHAas TEIIOEMKOCTh BEUIECTBA, YZEJNbHas TEIJIOTa IUIaBJICHMUS,
ylenbHas TEeIuloTa MapooOpa3oBaHUs, YZAENbHAas TEIJIOTa CrOpaHUs TOIUIMBA,
KO (UIMEHT TOJe3HOr0 JEHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJIbHAS
BIQKHOCTh BO31yXa, DJJEKTPUUECKUH 3apsij, cujaa TOKa, DIEKTPUUECKOE
HanpspKEHHUE, CONMPOTHUBIICHUE MPOBOJHUKA, YAEIbHOE CONMPOTUBIIECHUE BEIIECTBA,
paboTa M MOUIHOCTb OJJIEKTPUYECKOrO0 TOKa), MPU ONHCAHUM MPaBUIIBHO
TPaKTOBaTh (U3MYECKUI CMBICI HCHOJNb3YEMbIX BEJIUYMH, OOO3HAYCHUS U
eAVHUIIBI (PU3MYECKUX BEIIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOUIUE JIAHHYIO
(¢u3nUecKyl0 BEIMYHUHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTH TpadUKU M3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu3oBaTh CBOMCTBA Tes, (QU3NYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUU CTPOCHHUS
BEIIECTBA, MPHUHIMI CYNEPNO3ULIMUU TOJNeH (Ha KaueCTBEHHOM YpOBHE), 3aKOH
COXpaHeHus 3apsjaa, 3akoH Oma aiis yyacTka 1enu, 3akoH J[xoyns-JIeHna, 3akoH
COXpAHEHUs! PHEPIUH, NIPU 3TOM YMETh (OPMYIUPOBATH 3aKOH U 3aIUCHIBATH €T0
MaTeMaTUYECKOE BbIPAKEHHUE;

OOBSCHATh (PU3UUECKHE TPOLECCHl U CBONCTBA T€ld, B TOM YHCIE U B
KOHTEKCTE CHUTyallui TpaKTUKO-OPUEHTHUPOBAHHOI'O  XapaKTepa: BbIABISTH
NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTHh O0BSCHEHHE U3 |—2 JIOTMYECKUX LIaroB
C MCIIOJIb30BaHUEM |—2 M3yUeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, HPU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHbIe 3aauu B 2—3 1eHCTBUS, UCIOJIb3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE AaHAJIMW3a YCIOBHS 3a/layd
3alMCBIBaTh KPATKOE YCJIOBHME, BBIABIATH HEAOCTATOK JAHHBIX IS PEIIEHUs
3aJa4yM, BBIOMpPATh 3aKOHBI M (QOpPMYJbl, HEOOXOAUMBbIE ISl €€ pelIeHus,
IIPOBOJIUTH Pacy€Thl U CPAaBHUBATH MOJYYEHHOE 3HAUCHHE (PU3MUECKOM BETMUMHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh HOpPOOJIEMBI, KOTOpPbIE MOXHO pEMINUTh NpPH MOMOIIH
(¢u3nYecKux  METOIOB, HCIHOJB3ys ONHCAHME HCCIENOBAaHUS,  BBIICIATH
IIPOBEPSEMOE NPEAINOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAIKAa IMPOBEICHHUS
WCCJIEI0BAaHHUS, IPOBOJIUTDH BBIBOBL;

IPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3NUECKHUX SBICHUN UIH PU3NIECKUX
CBOMCTB TeN (KaNWJUIAPHBIE SIBJIEHUS, 3aBUCUMOCTbH JAaBJIEHHUS BO3JlyXa OT €ro
o0BéMa, Temmeparypbl, CKOPOCTH IIpoOLlecCa OCTBIBAHHWS W HArpeBaHUs IpH
U3JIyYEHHH OT LBETA H3JIy4arome (IOIJIOIIAroNIe) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl KUIAKOCTH M IUIOAAUM €€ MOBEPXHOCTH,
ANEKTpU3aLUs TeJI U B3aUMOJECHCTBUE DJIEKTPUUYECKHUX 3apsAJI0B, B3aUMOJECHCTBUE



MMOCTOSIHHBIX MarHUTOB, BU3yaJU3allls MarHUTHBIX MOJICH TMTOCTOSTHHBIX MarHUTOB,
JIEHCTBUS MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMArHuTa,
CBOMCTBA JJICKTPOABUTATENS MOCTOSHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSICMBIC
MPEANOIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEMJIOKCHHOTO 000pyIoBaHUS,
OIMCHIBATH XOJI OTIBITA U ()OPMYIUPOBATH BHIBO/IHI,

BBITIOJHSATD MPSMbBIC U3MEPCHUS TEMIIEPaTyphbl, OTHOCUTEIIBHONW BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HAIPSIKEHUS C WCITOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M
JTaTIUKOB (PM3UYECKUX BEIMYHMH, CPABHHBATH PE3YNbTAThl U3MEPCHHUH C y4ETOM
3a/1aHHOM aOCOJIFOTHON MOTPEIIHOCTH;

IIPOBOJUTEL MCCIICIOBAHUE 3aBHCUMOCTH OJHOW (DM3UYCCKON BEIMYMHBI OT
JAPYTroil ¢ HCIOJIb30BAHUEM TPSMBIX H3MEpPEHUH (3aBHCHMOCTH COIPOTHUBIICHUS
NPOBOJAHUKA OT €ro JUIMHBI, IUIOMATU TOMEPEYHOr0 CEUYCHHUS W YACIBbHOTO
CONPOTHBIICHHS BEIIIECTBA MPOBOJHUKA, CHJIBI TOKA, MYIIETO Yepe3 MPOBOJIHHUK,
OT HANpsDKCHHWsT Ha TPOBOJAHHUKE, WCCICIOBAHUE TOCICAOBATCILHOTO |
napajuyIeIbBHOTO  COCAMHCHUN TPOBOJAHUKOB): IUIAHUPOBATh  HCCIEIOBAHUE,
coOupaTh YCTaHOBKY W BBITIOJIHATH M3MEPCHUS, CICAYS NMPEIJI0KCHHOMY IUIAHY,
(GUKCHpPOBATH PE3yJbTAThI MOJYYCHHOW 3aBUCUMOCTH B BHJIC TaOJIUIl U TpadUKOB,
IIPOBOJAUTH BBIBOJIBI TI0 PE3YIIbTaTaM MCCIICIOBAHNS;

NPOBOJAUTh KOCBEHHBIC HW3MEPCHHMS (PU3NYCCKUX BEIWYMH (yIeIbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBIICHWE IPOBOJHUKA, pabdoTa M MOITHOCTH
AJIEKTPUIECKOTO TOKA): TUIAHUPOBATh M3MEPEHUs, COOMPATh AKCIIEPUMEHTATBHYIO
YCTaHOBKY, CJEIysl TpPENJOKEHHOW WHCTPYKIIMH, ¥ BBIYHUCIATH 3HAYCHHE
BEJIMYUHBI,

coOrO/IaTh MpaBUiIa TEXHUKHA 0€30MacHOCTH MpHU paboTe ¢ 1abopaTopHBIM
00opyIOBaHUEM;

XapaKTepH30BaTh MPHHIMUIIBI  JCHCTBHSI  W3YYEHHBIX MPUOOPOB |
TEXHUYCCKUX YCTPOMCTB C MCIIOJIb30BAHMEM WX OTHCAHHS (B TOM YHCIE: CHCTEMaA
OTOIUICHUSI JIOMOB, THUTPOMETp, TapoBasi TypOWHA, amIepMeTp, BOJIBTMETP,
CUETUMK  DJIGKTPUUYCCKOW  DHEPTHUH,  JJCKTPOOCBETHUTEIbHBIC  MPHUOOPHI,
HarpeBaTelbHBIC JIEKTPOIPUOOPHI (IPUMEPHI), SJICKTPUUCCKUE MPEIOXPAaHUTEIH,
AIEKTPOMArHUT, AJIEKTPOIBUTATENb TOCTOSHHOTO TOKAa), HWCIONB3ys 3HAHUS O
CBOMCTBaxX (PU3NYECKUX SBICHUN U HEOOX0AMMbIEe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHUYECKHUE YCTPOWCTBA W W3MEPUTEIbHBIC
npubOpsl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETp, THUTPOMETp, JBUTATellb BHYTPEHHErO0  CTOPAaHWSI,
ANEKTPOCKOI, pPEOCTaT), COCTaBISATH CXEMBl OJJIEKTPUYECKUX  MEMerd C
MOCJICIOBATEIbHBIM W MApaJUICNIbHBIM  COCIMHEHHWEM JJIEMEHTOB, pa3jmyas
YCIIOBHBIE 0003HAYEHUS IJIEMEHTOB JICKTPUUICCKUX TICTICH;

IPUBOJUTH MMPUMEPHI (HAXOUTh HH(DOPMAIIHIO O IPUMEPAX ) TPAKTUIECKOTO
WCIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW XU3HH I OOECIeYCHUS
0e30macHOCTH TIPH OOpaIIeHUH ¢ TPHOOpaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHECHHUSI 370pPOBbS M COOJIONCHHUS HOPM DKOJOTHYECKOTO TIOBEICHHS B
OKPY’KAIOIIEH Cpeae;

OCYIIECTBIISITh ~TOWCK  WHGOpMAIMK  (QU3UYECKOTO  COJCpKaHHUS B
HNuTepHeTe, HA OCHOBE MMEIOIINUXCS 3HAHUHN U MTyTEM CPaBHEHUS JOTIOTHUTEIIBHBIX



HMCTOYHUKOB BBIACISATh MH(OpPMAILIMIO, KOTOpas SBISIETCS MPOTUBOPEUYUBOU WIIU
MOKET OBbITh HEIOCTOBEPHOM;

WCIIOJIB30BaTh TMPHU BBINOJHEHUH YUYEOHBIX 3aJlaHUM HAy4YHO-TOMYJISIPHYIO
IUTEepaTypy (PU3NUYECKOro coaepkaHHs, CIPABOYHBIE MATEPHUAIIbl, PECYPChl CETH
WuTtepHer, Bnanerp NpuéMaMHU KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIC IHCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHUS,
00006mmass uHpOpMaLUI0 U3 HECKOIBKMX HCTOYHUKOB, B TOM 4YHUCJE IMMYOJIWYHO
MPEACTABIATh PE3YJIbTAThl MPOEKTHONM WIIM HCCIEN0BATEIbCKON NESTEIbHOCTH,
Ipyd STOM TPAaMOTHO HCIMOJIb30BAaTh W3YUYCHHBIM TOHATUMHBIA ammapatr Kypca
(u3HKHU, COMPOBOXKIATH BBICTYIJICHUE MTPE3EHTALUEH;

IpU  BBIMOJHEHUH YYEOHBIX TIPOCKTOB U HUCCIEIOBAaHUM (PU3MUECKUX
OpOLECCOB  paclpelesTh O0S3aHHOCTM B Tpynne B COOTBETCTBUU C
NOCTABJICHHBIMU 33/lauaMM, CJIEIUTh 3a BBINOJHEHUWEM IUIaHA JACUCTBUI U
KOPPEKTUPOBATh €ro, OICHWBATh COOCTBEHHBIM BKJIAJI B JACSATEILHOCTH TPYIIIIHI,
BBICTpaBaTh KOMMYHUKATUBHOE  B3aWMOJICUCTBUE, TPOSBISISE TOTOBHOCTH
paspemniatb KOHGIUKTHI.

IlpeamMeTHBIe pe3yabTAaThbl OCBOEHHSI MPOrpaMMbl Mo ¢Gu3MKe K KOHILY
o0yuyeHus B 9 KJacce:

[IpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

UCIIONIb30BaTh  MOHATHS: CcHUCTeMa OTcuéra, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmarus (ynpyras,
IUTACTUYECKAasl), TPEHHE, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh H
NEPEerpy3Ku, IEHTP TAKECTH, a0CONIOTHO TBEPAOE TEIO, IIEHTP TSHKECTU TBEPAOTO
TEJNa, PaBHOBECHE, MEXaHUYECKHME KOJICOAHWS W BOJHBI, 3BYK, HMH(pa3ByK H
yIbTPa3BYyK, 3JEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTHh U NalTbHO30PKOCTh, CIIEKTPHI UCITyCKAaHUSA U TOTJIONICHHs, aibda-,
0eTa- 1 TaMMa-u3Iy4eHuUs, U30TOMbI, SAEepHAs IHEPTeTHKA;

paznuyath SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHHUE, CBOOOTHOE TMaJcHHE
TE€J, PABHOMEPHOE JABUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JBUKEHHUE, KOJIeOaTETbHOE IBUKEHUE (3aTyXaloNIUe U BRIHYKICHHBIE KOJIeOaHus),
pPE30HAaHC, BOJIHOBOE  JBWJKEHHE, OTpaXXE€HUE  3ByKa, MPSAMOJIUHEUHOE
pacrpoCcTpaHeHUe, OTpaXEHUE U TMPETOMJIEHHWE CBETa, I[OJHOE BHYTPEHHEE
OTpakKeHHE CBETA, Pa3jIoKeHHE OEI0ro CBETa B CIIEKTP U CIOKEHUE CIIEKTPATbHBIX
LIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAsl PaJHMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHEWYATOro CHEKTpa M3JIyYEHUs ) MO OMMCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOMIHUX JaHHOE (PU3NUECKOE SIBICHNUE;

pacro3HaBaTh  NPOSIBJICHWE  M3YYEHHBIX  (PU3MUECKUX  SBJICHUUH B
OKpYy’KaroeM mMupe (B TOM uuciie GU3MUYECKUEe SBJIICHHUS B MPUPOJIE: MPUIUBHI U
OTJIUBBI, JABUXKEeHUE TuIaHeT COJHEYHOM CHCTEMBbI, PEAaKTUBHOE JBHU)KEHHE KUBBIX
OpPraHU3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE
BOJIHBI, I[yHaMH, 3X0, 1IBETA TEJ, ONTUYECKHE SBJIICHUS B IPUPOJIE, OUOIOTUUECKOE



JEUCTBHE BUAUMOTO, YyIbTPA(PUOIETOBOTO U PEHTITEHOBCKOTO U3IYYCHUH,
€CTECTBCHHBIM pagMOAaKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pPaJUO0aKTUBHOE
U3JIy4YEeHUE TPUPOJIHBIX MHUHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX H3ITY4CHUN Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOJAUTH MPAKTUYECKYIO 33a/lauy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (TpU3HAKU) (DU3NYECKUX SIBJICHUM;

OMUCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBIICHUS, HCIIOIB3YS
dbuzuyeckue BENMYMHBI (CpEIHSSI W MTHOBEHHash CKOPOCTh Tejla TMpH
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE, TIEpeMelIeHre, MyTh, YIJIOBasi CKOPOCTh,
CWJIa TPEHMsI, CUJIa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MajeHMS,
BEC Tea, UMIIYJIbC TeJla, UMIYJIbC CHUJIbI, MEXaHW4eckass paboTa W MOIIHOCTH,
NOTCHIMAIbHAS DHEPTrHsl Teja, TMOJHATOIO0 HAaJ IOBEPXHOCTHIO  3EMIIH,
NOTEHIMATbHAS DHEPTUs CXKAaTOM MPYKUHBI, KUHETUYECKAs HHEPrus, IOJHAs
MEeXaHUu4ecKasi YHEPTHsl, IEPUOJT U YacCTOTa KOJIeOaHUH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTesib MPEIOMJICHUS CPEibl), MpH
OMMCAHUU TPABWJIHHO TPAKTOBATH (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEJIMYHH,
o003Ha4YeHUsT U CAUHUIBI (U3UYECKUX BEJIMYHUH, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMU BEJIIMYUHAMHU, CTPOUTH
rpaduKu U3Yy4EeHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (uU3NUECKuEe SBJICHUS ¢ IPOIIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHHSI DHEPTUU, 3aKOH BCEMHUPHOTO TIATOTEHUSI, IPUHIIUT
CYNEpIO3ULIMA CHWJI, TPUHLMI OTHOCUTEIbHOCTH ['amunes, 3akoHsl HbloTOHAa,
3aKOH COXpPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJOMIICHUS CBETa, 3aKOHbI
COXpaHEHUS 3apsA0BOI0 M MAacCCOBOTO YHUCEN MPH SIEPHBIX PEAKIUSAX, IPU ITOM
(bopMyIHpOBaTH 3aKOH U 3aMTUCHIBATH €I0 MATEMATHYECKOE BHIPAKECHUE;

OOBSACHATh (PU3MYECKHE TPOIECChl M CBOWCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid TMPaKTHUKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH
IPUYHUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTUYECKUX IIIaroB
C UCTIOJIb30BaHUEM 2—3 M3yUYEHHBIX CBOWCTBA (PU3UYECKHUX SBICHUU, (HUIUIECKUX
3aKOHOB WUJIU 3aKOHOMEPHOCTE;

peliath pacu€THhIC 3a7aud (OMUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUM ),
MCIIOJIb3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3NUYECKUE BEIIMYUHBI: HA OCHOBE
aHaJu3a YCJIOBHUSA 3aJa4yM 3alKChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEIOCTAIOIINE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE IS
peuieHus, MPOBOAWTh pPacu€Thl M OLEHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NIECKON BEIMUNHBI;

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO pEIIUTh TMPU [OMOIIU
¢u3nUecknx  METOJOB, WCIIOJNB3ys ONHCAHWUE  HWCCJICJAOBAHMS, BBIICIATH
MpOBEPSiIEMOE MPEAINOJIOKEHNE, OLUEHUBATh MPAaBUIBHOCTh MOPSJAKA MPOBEICHUS
MCCIIEIOBAaHUSI, POBOJAUTH BBIBOJbI, UHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOACHUN
U ONBITOB;

MIPOBOJIMTH OMBITHI IO HAOIIOJECHUIO (PU3NYECKUX SIBICHUIN WU PU3HUECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3axkoHa HbrOTOHA, 3aKOHAa COXpaHEHHUsI YHEPTHH,
3aBUCUMOCTh Iepuofa KoJeOaHUN MNpPYXKHWHHOIO MAasiTHUKAa OT Macchl Ipy3a u
KECTKOCTH NPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbl MajbIX KOJIeOaHUH,
MPSIMOJIMHEWHOE PAaCHpPOCTPAHEHHE CBETA, Pa3JIOKEHUE OEoro CBeTa B CIEKTP,



U3Y4YEHHE CBOWMCTB HM300pa)kKeHHs B IUIOCKOM 3€pKajie U CBOWCTB H300paKeHUs
npeaMera B coOuparoumied JuH3€, HaOJII0JeHUE CIUIOIIHBIX W JUHEHYaTbIX
CHEKTPOB M3JIYUYEHHsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOI'O
Habopa 000py0BaHUsl, OMUCHIBATH X0/ OIbITA U €r0 Pe3yNbTaThl, (HOPMYIUPOBATH
BBIBOJIBL;

OPOBOAUTH MPU HEOOXOAMMOCTH CEpPUI0 MPAMBIX H3MEPEHUH, Oompeenss
CpellHee 3HAaueHUEe U3MepseMOol BelIHUYMHBbI ((POKYCHOE paccTosiHue coOuparomiei
JIMH3bI), 000CHOBBIBATh BHIOOP criocoba n3MepeHus (M3MepUTENBHOr0 Mpudopa);

OPOBOAUTH HUCCIEIOBAHME 3aBUCUMOCTEH  (PU3NYECKUX BEIUYUH C
UCTIOJB30BAaHUEM TMPSMBIX HW3MEPEHHH (3aBHCHMOCTh ITYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBMKEHUWM 0€3 HaudajJbHOM CKOpOCTH, Iepuoja KojieOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJjla OTPaXeHUs CBETa
OT yrjia NaJeHUs M Yyrja MpelioMIeHUs OT Yyrija MNaJeHHs): IJIaHUPOBAThH
UCCJIeIOBaHUE, CaMOCTOSTEIBHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJAE TaOIMUI] U TpaduKoOB,
IPOBOAUTH BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOJIUTh KOCBCHHBIE HM3MEpPEHUs (PUINICCKUX BEIMYUH (CpEIHsA
CKOpPOCTh W YCKOPEHHE Tejla TpPH PABHOYCKOPEHHOM JBH)KEHUU, YCKOPEHHE
CBOOOJHOTO MaJieHus, KECTKOCTh MPYXKUHBI, KOADOUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHuueckas paboTa W  MOLIHOCTb, 4YacToTa M TMEpUoja  KoJeOaHHi
MaTEMaTUYECKOTO M TPY>KUHHOTO MAasiTHUKOB, ONTHYECKas CUjia COOMparomie
JUH3bI,  PaJNOAaKTHBHBIM  (OH):  IJAHUPOBATH  HU3MEpPEHHs, CcOOHUpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIIMOJIHSATH U3MEPEHUS, CIEAys MPeI0KEHHOM
UHCTPYKIIMH, BBIYUCIISATh 3HAYEHHWE BEIUYMHBI M aHATU3UPOBATH IOTy4YEHHBIE
PE3YNbTATHI C YUYETOM 3aJaHHON MOTPEUTHOCTH U3MEPEHHI;

coOJI01aTh MpaBHJIa TEXHUKH 0€30MMacHOCTH IMpU padoTe ¢ J1abopaTopHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIC€ TPHU3HAKM M3YYEHHBIX (U3MYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKAsl JIMH3a, TUTAHETapHasi MOJENIb aToMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIBI  JICUCTBUS  HM3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB C UCIHOJIB30BAaHUEM HMX OINUCAaHUS (B TOM YHUCIE:
CHHMJIOMETP, NaTYMKH IOJIOKEHUS, PACCTOSIHUS U YCKOPEHMs, pakeTa, 3XO0JIOT,
OYKH, TMEepUCKOM, (oToanmapat, ONTUIECKHE CBETOBOIbI, CIIEKTPOCKO, JO3UMETP,
Kamepa BunbcoHa), WCIONB3ys 3HAHUS O CBOMCTBAaX (PU3UYECKHUX SIBICHUU U
HeoOXxoanMble PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBbI M CXEMAaTHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
peleHny y4eOHO-TIPaKTUYECKUX 3a]ad, ONTHYECKHUE CXEMBl JJIsI MOCTPOCHHUS
M300paKEHUN B IIOCKOM 3€pKajie U COOUpAIOIIeH JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH UH(DOPMALIUIO O IPUMEpax) MPaAKTUUECKOTO
MCIIONB30BaHUs (PU3MUECKUX 3HAHWUN B MOBCEAHEBHOW KHU3HU I OOECTeueHUs
6e3omacHOoCTH TpU OOpamieHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMHU,
COXPAHEHHUsSI 370pPOBbS M COOJIIOJEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPeaE;



OCYLIECTBJISITh MOUCK HHPopMauuu B HHTepHETE, CaMOCTOSTEIBHO
(opMynHpysl MOUCKOBBIM 3aIpOC, HAXOAWUTh MYTU OMNPEAENICHHUS AOCTOBEPHOCTU
MOJIY4YeHHOW MH(POpPMALIMM HAa OCHOBE HMMEIOUIMXCS 3HAHMM U JOMOJHUTEIBHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOTHEHUH YUYEOHBIX 3a/laHUi HAayYHO-NOMYJSPHYIO
auTEpaTypy, CHpPAaBOYHBIE MaTepualbl, pecypcel cetn HHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MH(GOpPMAIMU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE IMUCHMEHHBIE M YCTHBIE COOOILEHHMS Ha OCHOBE
UHPOPMALIMKM U3 HECKOJbKUX MCTOYHUKOB, MYOJMYHO MPEJCTABIATh PE3yJbTaThl
IPOEKTHOM WM HCCIEOBATENbCKOM JEATEIBbHOCTH, IPU 3TOM TIPaMOTHO
UCIOJIb30BaTh M3YUYEHHBIM MOHATHIHBIA anmapar u3ydaemoro paszzena (GU3uKd U
COIMPOBOX/IaTh BBICTYIJICHUE MPE3CHTAlME ¢ YYETOM OCOOEHHOCTEH ayIUuTOPHUH
00y4Jaromuxcs.
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