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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma no gusnke Ha ypoBHE OCHOBHOT'O O0IIEro oOpa3oBaHus
COCTaBJIEHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOUW 00pa3oBaTeIbHON MHPOrpaMmbl, NpPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarOIIMXCSd M OPraHu3aluio W3YYCHHS
(Gu3MKK Ha JeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Yy4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpP)KAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIMXCsl.

duzrka SBISETCS  CHUCTEMOOOpAa3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Yy 00yJaronimxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CJIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

HAY4YHO OOBSCHSATH SIBJICHMUS,
OLICHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

MHTEPIPETUPOBATh JIaHHBIE M HCIOJIb30BaTh HAYYHbBIE JOKa3aTeIbCTBA MJIS
MOJTyYEHHUS BBIBOJIOB.

IIpu paspaboTke pabouell mNporpaMmbl B TEMAaTUYECKOM IUIAHUPOBAHUU
YUTEHBI BO3MOKHOCTH UCIIOJIb30BaHUS AIIEKTPOHHBIX (poBHIX)
00pa3oBaTEeIbHBIX PECYPCOB, SIBISIONIUXCS Y4E€OHO-METOJIMYECKUM MaTepHaiaMu
(MyIbTUMEOUNHBIE MOPOrpPaMMBbI, 3JIEKTPOHHbIE YYEOHHKHM U  3aJa4YHUKH,
AJIEKTPOHHBIE OHOJIMOTEKH, BUPTYaJbHbIE JTA0OPATOPUHU, UTPOBBIE MPOTPaMMBbI,



KOJUIEKIIMM  HUQPPOBBIX  00pa3oBaTENbHBIX  PECYPCOB),  PEAU3YIOMIMMHU
aunaktudeckue Bo3MoxkHOCTH WKT, comepkaHne KOTOPBIX COOTBETCTBYET
3aKOHO/ATENbCTBY 00 0Opa30BaHUMU.

Lenu wu3yuyeHuss (GU3MKK Ha YPOBHE OCHOBHOIO 0O0ILEro 00Opa3oBaHUS

onpenenensl B Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoit ®enepanuu, peamu3yronux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBbI, YTBEPKIAEHHON pelleHueM
Komnernn Munucrepctsa npocsemienus Poccuiickoit denepauuu (mpoTokosa ot 3
nexadps 2019 r. Ne I1K-48H).

eaun nzyyenus pusuku:

NpPHOOPETCHUE WHTEpeca M CTPEMIICHHS OOYYalomUXCS K HAyYHOMY H3Y4YCHHUIO
IIPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BHTHE TMPEJACTABICHUM O HAYYHOM METOJE IO3HaHMSI | (HOPMHpPOBAHHUE
UCCJICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33pEHHUS KaK pe3yibTaTa HW3YYCHUS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMECHTAIbHBIX 3aKOHOB (DU3UKH;

dopMHUpOBaHUE TIPSACTABJICHHH O poiau (GU3UKKA IS Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPECTaBICHUI O BO3MOXHBIX cdepax Oymaymield MmpodeccCuoHanIbHON
JeSITENHbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOJITOTOBKA K JajibHEHIIeMy OOYy4YeHHIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3TUX 1eeill mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
obmrero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CISAYIONINX 32124
npuoOpEeTeHne 3HAHMM O JAMCKPETHOM CTPOCHHUU BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;
npuoOpeTeHne yMEHUH OINUCHIBAaTh U OOBSACHATh (DU3WUYCCKHE SBICHHS C
UCIIOJIb30BaHUEM TOJYYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHINX PACUETHHIX 3a7a4 C MCIIOIh30BAHUEM
duznuecKkux MojieNel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUU HAOMIOJATh TPHUPOAHBIC SBICHUS U BBHITIOJIHATH OIBITHI,
nabopaTopHbie pabOThl U SKCIIEPUMEHTAJIbHBIE WCCIEOBAHUS C MCIIOIH30BAHUEM
HU3MEpPUTEITHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(POpMaIen HU3NIECKOTO COACpKaHUs, BKITFOYAs
HHOOPMAITMIO O COBPEMEHHBIX JOCTIKEHUSX (PU3UKH, aHATN3 W KPUTHUIECKOE
OlleHMBaHUE UH(OpMaLINH;

3HAKOMCTBO CO cdepamMu NPOPECCUOHATBHON JeATEIBHOCTH, CBSI3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha OCTIIKCHHSIX
bu3UYeCKON HayKH.



Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeIeINiO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTeb AeIaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka o npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKM H3Yy4yaloT TMPUPOLY.
EcTtecTBeHHO-HAY4YHBI METOJ MMO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onrcanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.
®uznyeckue MNpUOOPHI U TpoLEAypa MPSMbIX HW3MEPEHUM aHaJOTOBBIM H
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI eTICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temrmepartypbl IpU IIOMOLIU KUIAKOCTHOIO TEPMOMETpPAa U JIaTUYMKA
TEMIIEPATYPBI.

IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAJIBHOCTH IOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBs3b CKOPOCTH JBH)KEHHMS YacTULl C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUIKOCTEM W TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBONMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddyszum.



HaGmtonenue siBneHuil, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTaJKUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamophule padbomot u onvimot.

OueHka quaMeTpa aroMa METOJIOM PSI0B (C UcTosib30BaHueM (GoTorpaduii).
OnbITHI 0 HAOTIOICHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. /IBu:kenue u B3anMoeiicTBUe TeJl.

Mexannyeckoe NBUXKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JBHXKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnieHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl KakK NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMO)KEHHsSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b MIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.

Cuna Kak XapakTepuCTHKa B3auMojieicTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4YeCKOro JBUKEHUS Tea.

N3mepenue cKopocTu NPSMOJIUHEMHOTO IBUKEHUS.
HaGmronenuie siBieHUs: HHEPIIUH.

Hab6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapyKa B JKUJIKOCTH, MOJIEIU
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUS OpyCcKa WU IIapHUKa MO0 HAKIOHHOM
IJTIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTsDKEHUs (Aedopmanuu) Npy>KUHbBI
OT MPUWIOKEHHOM CHJIBL.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBIICHUSI U yBEIUYEeHUs AaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJiEHUSI raza OT 00bEma, Temmeparypsl. llepemaua naBneHus



TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTh JABIEHUS XUJIKOCTH OT TayOuHbl. ['mapocTtatnueckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinuecKkue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naieHue. lIpuuuHbl CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUS.

JlelicTBUE )XMAKOCTH U Tra3a Ha NOIPYKEHHOE B HUX Tejo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBust aTMOC(PEPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJTKUBAIONICH CHJIBI OT O0BEMA TMOTPYKEHHON YacTH Tela H
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIECH CUJIBI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue I11aBaHUs TeJl: IUIABAHWE WM IOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
KUJIKOCTb YaCTH TeJa.

OrnpenenieHue BBHITAJIKMBAIONICH CHUJIbI, JCUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
XKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIBI, JCWCTBYIOIIEHM HA TEIO B
KUJKOCTH, OT MacChl TeJa.

OMnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKUBAIOIIECH CHIIbI, AEHCTBYIOLIEH
Ha TEJO B XXUAKOCTH, OT 00BbEMa MOTPYKEHHOW B JKUJIKOCTh YacTU Tela U OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
IrPy30I10JbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. llpuMeHeHMEe TpaBWIa paBHOBECHs] pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamieHne 0OTHOTO BHIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAaHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamopnuie padbomot u onvimot.
Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU Tella IO
TOPU30HTAILHOM ITOBEPXHOCTH.
HccnenoBanue yCcioBUM paBHOBECHS pblyara.
N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.
N3yueHne 3aKOHA COXpaHEHUs MEXaHUYECKOW SHEPIUU.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyd. OmNbITbl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannunueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOXKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTJIonepeayn:
TEIUIONPOBOIHOCTh, KOHBEKIIWS, U3JTYUEHHUE.

KomnyecTtBO Temorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamadca. I[lnaBneHue wu
OTBEpJICBAaHUE KPUCTAIMUYECKUX BEIIECCTB. YAEIbHAs TEIJIOTa TJIaBJICHMUS.
[TapooOpazoBanue u koHnmeHcamus. Mcmapenue. Kumenwe. YnaenpHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIUIOBBIX MPOIIECcCaXx.

Jemoncmpayuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.
Habnronenue nuddyzum.
Habnronenue siBeHui cMauyuBaHUs U KaIMJUISIPHBIX SIBICHUIA.



HaGmronenue TermioBoro paciuupeHust Tell.
W3meHenne [naBiieHHs Tra3a IpU HU3MEHEHHMH 00bEMa W
OXJIAXKJCHUHU.
[IpaBuiia n3mepeHns TeMnepaTypsl.
Buaer reronepenaym.
OxnaxxaeHue Npy COBEPILIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.
CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOnronenue KuneHus.
HaGmonenue nocTostHCTBA TEMIIEPATyphl MPH TUIABICHUH.
Mopenu TernoBbIX JBUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

Harp€BaHuu WJIH

OTBITHI TTO O6HaPY)KCHI/IIO I[CﬁCTBHH CHUJI MOJICKYJIIPHOTO IIPUTAKCHUA.
OTBITHI 1O BbIpAaIIUBAHUIO KPHUCTAJIJIOB HOBapeHHOﬁ COJIM UJIX Ccaxapa.
OmBITH 110 Ha6JIIOlIeHI/IIO TCIIOBOT'O pACIIMUPCHUS T'a30B, )KH}IKOCTCﬁ )41 TBépJIBIX

TCII.
OHpG}ICHGHI/IG AaBJICHUS BO34yXa B OajutoHe mIIpuna.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL HABJICHUSA BO3yXa OT €ro 00BéMa H

HarpCBaHu:A WUIN OXJIAXKICHUA.

HpOBepKa TUIOTE3bl JIMHEWMHOM 3aBHMCHMMOCTH JIINHBI CTOJI0MKA KHUIKOCTH B

TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

Ha6JIIOI[€HI/I€ N3MCHCHUA BHYTpeHHeﬁ OHCPruu TCJjIia B PC3YJIbTATC TCILIOIICPCaAAYN

141 pa6OTI>I BHCIITHHUX CHIJI.

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHMHM XOJOJHOW M Tropsdeit

BOJIBI.

OnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIUIOOOMEHE C

HarpeTbiM METAUIMYECKUM LIUIUHIPOM.
Ornpenenenue yneabHOU TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca NCIapeHus.
Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
Ornpenenenue yneabHONW TEIUIOTHI MIABICHUS JIbJA.
Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauusi Tena. J[Ba poma 3NEKTpUUYECKUX 3apsiioB
3apspKeHHBIX  Tell.  3akoH KynmonHa (3aBUCHMMOCTH — CHJIBI

. B3aumonerictBue
B3aUMO/ENUCTBUA

3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPs0B U PACCTOSHUS MEXLY TeIaMu).
Onektpuueckoe mnozie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsi.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHA CYIIECTBOBAaHUSA JJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHrne MPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [lociaepgoBaTenbHOE W MApajuIeNIbHOE  COEUHEHHE
IPOBOJHUKOB.

PaGota ® MOIIHOCTH 3JeKTpuyeckoro Toka. 3akoH Jlxoymns—JIenna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE nosie 3eMJIM U €ro 3HAYEHUE JJIs KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHutHoe ToJe  JJIEKTpUYECKOro Toka. llpumeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO TOKa. Mcmoiap30BaHUWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKkTpoMarnuTHOM uHAyKIuu. [Ipasuno Jlenna.

DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.
Jemoncmpayuu.

DJeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apsSKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKkTpocTaThuyecKasl MHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsido0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.
HcTouHrkn NOCTOSTHHOTO TOKA.

JIeHlcTBUA 3JIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3psn.

N3Mmepenue cuitbl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTt n MarasuH conpoOTHBIEHHM.

B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MTOI0COB MarHuTa.



MoenupoBaHuEe MarHUTHBIX MOJEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.
MarauTHoe 1ojie ToKa. DIEKTPOMArHuUT.
JlercTBME MAarHUTHOTO T10JIs HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.
UccnenoBanue sBICHUS JIEKTPOMArHUTHON WHIYKIUU.
Omnbrtel @apajes.
3aBUCUMOCTh  HANpaBJICHUS  HUHAYKIUOHHOTO TOKa OT  YCIOBUH  €r0
BO3HUKHOBEHMUSI.
DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.
OMbITHI O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U TPU COMPUKOCHOBEHHUH.
UccnenoBanue AEUCTBUS SIIEKTPUUYECKOTO MOJIA HA TPOBOIHUKH U JUAJIEKTPUKH.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MMOCTOSHHOTO TOKa.
N3mepenue u peryimpoBaHUe CUIIbI TOKA.
N3Mmepenue u peryiupoBaHue HAMPSKEHUS.
UccnenoBanne 3aBUCMMOCTH CHWJIbI TOKa, HWIYIIEr0 4Yepe3 pe3ucTtop, OT
COINPOTHUBIICHUS] PE3UCTOPA U HANIPSP)KEHUSI HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb JJIEKTPHUYECKOIO COMNPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 TONEPEYHOr0 CEYEHUS U MaTeprara.
[IpoBepka mpaBuia CI0KEHUS HANPSHKEHUN MPU MOCIEA0BATEIbHOM COECIMHEHUU
IBYX pPE3UCTOPOB.
IIpoBepka npaBuia AJisi CUIbI TOKA MPY MApauIeIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO YEpe3 JAMIOYKYy, OT
HaNpsKEHUS Ha HEW.
Onpenenenue KIIJ[ narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMOJAEHUCTBYS TOCTOSIHHBIX MATHUTOB.
N3ydeHre MarHUTHOTO MOJsi MOCTOSIHHBIX MArHUTOB IMPU UX OOBEAUHEHUH U
pa3aeIeHNN.
HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbI B3aMMOJICHCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KAaTyIIKE.
N3ydenune 1eicTBrsi MAarHUTHOTO MOJI HA MTPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padoThl AIEKTPOIBUTATENS.
N3mepenne KII/] anekTpoaBuraTeabHON YyCTaHOBKH.
OnbITHI O UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHON MHAYKIWU: UCCIEI0BAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABrkeHHe. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBwkeHne. HepaBHOMepHOE mpsmMosinHEHOEe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe NpsMoiuHelHoe JBukeHue. CB0oOOgHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3axkoH HeroTtona. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: Chiia TPEHUS CKOJIbKEHUS, CUja
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. 3meHenune ummnyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSXKeCTH, YIPYroCTH,
tpenusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO Ha
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOU NMpYyKkuHbl. KnHeTnueckas
sHeprus. Teopema 0 KHHETHYECKON SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpayuu.

HaGmronenrne MexaHU4YeCKOTo IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJT OTCUYETA.
CpaBHeHUE MMyTeW U TPACKTOPUIN JBUKEHUSI OJJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.

HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOIO IBUKECHUS.

HaGmronenne nBrkKeHHsI Tela MO0 OKPY>KHOCTH.

HaGmronenne MexXaHWYECKUX SBICHUH, MPOUCXOASIINX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUM OTHOCHUTEJIBHO
kaOuHeTa (HU3UKH.

3aBUCUMOCTb YCKOPEHHS TEIA OT MACCHI TeJla U JEUCTBYIOIIECH HA HETO CUJIBI.
HaGntonenue paBeHCTBa CUIT IIPU B3aUMOJICUCTBUU TE.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.



IIepenada ummynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBaHus HEPTUU NMPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMMyJbca nMpu adbCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.

CoxpaHeHuE MEXAHWYECKOW OHHEPruyM IMpPU JBWKEHUM Tela MOJ JIEUCTBHEM
MIPY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

KoncTpyupoBanue TpakTa /g pa3roHa v JaJIbHEHIIEr0 paBHOMEPHOTO JABUKECHUS
IapuKa Uiu TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WU JBWKCHUSI IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM JIBUKEHUHU MO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HauaabHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CAU MPU PABHOYCKOPEHHOM JIBM)KEHUW O€3 HayajabHOU
CKOPOCTH IYTH OTHOCSATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO
JABIICHUS.

Onpenenenue korhGUIIEHTa TPEHUST CKOTBKECHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CHIIBI TPEHUS TMPU PABHOMEPHOM [BIDKEHHUU Tella IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C MCIOJIb30BAHUEM
HETMOJBUKHOTO U MOJIBH>)KHOTO OJIOKOB.

N3ydeHune 3ak0Ha COXpAHEHHUS YHEPTUU.

Pa3znen 9. Mexanuveckue Kojae0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemMaTruuecKuii U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIUM NPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaromme — koneOanus.  BelHyknennele — KoneOanwms.  Pe3zoHanc.
Mexannueckue BoiHbl. CBolMcTBa MexaHW4YecKuX BoOJH. IIpomonbHble U
[IONIEpEYHbIC  BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacHpOCTPAHCHMUS.
MexaHnnyecKkue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3Byka u BbicOTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.

Ha6monenne konebaHuil T Moj A€MCTBUEM CHIIBI TSHDKECTH U CUJIBI YIPYTOCTH.
HaGmonenue konebanuil rpy3a Ha HUTU U Ha TPYKUHE.

HaGntoneHne BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJIH (Ha MOJACIIH).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

Jlabopamophuie padbomot u onvimot.

OrnpeieneHue 4acToThl U Nepruoja KojaebaHni MaTeMaTHIECKOr0 MasiTHUKA.
OmnpeneneHue 4acToThl U Nepruoja KojaeoaHu Npy>KMHHOTO MasiTHUKA.
NccnenoBanue 3aBUCHMOCTH TIEPHO/Ia KOJeOaHUH MOBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanne 3aBUCHUMOCTH TepuUoja KOJIeOaHUN NPYKWHHOTO MasiTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIeproaa KojeObaHul rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh TepuoAa KoJieOaHU TPy KUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepeHue yckopeHus: CBOOOIHOTO MaICHHUS.

Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »neKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOnekTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOVICTBA CBETA.

Jlabopamophuie pabomot u onvimot.

N3yueHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MIOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pactpocTpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpakKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomieHusi cBera. [lonHoe BHyTpeHHee
oTpakeHHe cBeTa. Vcmosb3oBaHWE TMOJHOIO BHYTPEHHETO OTpPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xona nayueir B auHze. OnTuueckass cucrtema (Qortoamnmapara,
MHKpPOCKONa M Telieckoma. [7a3 kak onrudeckas cucTteMa. biHM30pykocTh U
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CnoxeHue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cpera.

[Tonyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomnenue cBera.

Onrudeckuii CBETOBO/.

Xop mydelt B coOuparoiieit JuH3e.

XO0J Iy4er B pacCeUBAIOLLIEH JIMH3E.

[TomyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunuun neicTBus goTtoarnmapara, MUKPOCKOIIA U TE€JIECKOIIA.
Mopenb riasa.

Pa3nosxenne 6e5oro cBeTa B CIIEKTP.

[Tomyuenue 6e0ro cBeTa MPH CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yTrila OTPAKEHUSI CBETOBOIO JIy4a OT YIJIa MaJeHUsI.
N3yyenue xapakTepucTUK U300pakeHHs MpeIMeTa B IMJIOCKOM 3€pKaJe.
HccnenoBanne 3aBUCHMOCTH yTila MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yrila HaJeHus
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tomyuenne n300pa’keHH C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPATOIIEH JTNH3HI.
OnBbITHI IO Pa3NIOKEHHUIO OEJIOTO CBETa B CIEKTP.

OneITH IO BOCHPUATHIO I[BETA MPEAMETOB MPHU UX HAOIIOJEHUU Yepe3 I[BETOBbIC
(bUIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPBHI.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HMszoromel. PaagmoaktrBHBIE
npespaiienusd. llepuon monypacnana aTOMHBIX sIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEl.
DOHeprusi CBsi3M aTOMHBIX sifiep. CBsI3b Macchl W 3HEpruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CosiHIa U 3BE3].

SAnepHas sHepretuka. J[eMCTBHS pPaAMOAKTHUBHBIX W3JIYYCHUN HaA IKUBBIC
OpraHu3MBl.



Jemoncmpayuu.
CnexTpsl U31y4EeHHS U NOTJIOIICHUS.
CnexTpsl pa3nuYHbIX Ta30B.
CnekTtp Bogopoaa.
Ha6monenue TpekoB B kamepe Buibcona.
PaboTta cuéTurka HOHU3UPYIOMHUX U3TYUESHU.
Perucrpanus nznydeHuss IpUpOIHBIX MUHEPAJIOB U IIPOTYKTOB.

Jlabopamophuie padbomot u onvimot.

HaGmoeHue CIuiomHbIX U TMHEWYAThIX CIEKTPOB U3TyUEHUS.

HccnenoBanue TpeKOB: U3MEPEHUE HPHEPTrUM YACTHUIBI O TOPMO3HOMY NyTH (IO
dotorpadusm).

N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOAY/Ib IPEIHA3HAUEH JIJIsi CUCTEMAaTU3aIlH
U 0000IIeHHs]  NPEIMETHOTO  COJACpX aHUS W ONbITa  JIEITEIBbHOCTH,
NPUOOPETEHHOTO MPU U3YyUYEHUHU BCEro Kypca (PU3MKH, a TaKXKe JJIsl OJATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 1o (Qu3MKe [ 00y4arouumxcs,
BBIOPABIIUX 3TOT YYEOHBIN MPEAMET.

IIpy M3y4eHUH NAHHOIO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBaeTCs JTOCTHKEHUE NMPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, QopMUpyeTCs
€CTECTBEHHOHAYYHAsATPAMOTHOCTh: OCBOCHHME HAay4HBIX METOJOB HCCIIEIOBaHUsA
SBJICHUI MpPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
SBJICHHs, IPUMEHAS IIOJIyYCHHBIE 3HAHWSA, peIIaTh 3a7a4yd, B TOM 4HCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IpyHIMOMANBHO ACATEIBHOCTHBIM XapakTep JAHHOIO pasjeia pean3yeTcs
3a Ccu€T TOro, 4YTo OOydYalolluecs BBbIIOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
IpeJiaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUM PACIIO3HABATh U HAYYHO OOBICHATH
(¢u3nyeckue sIBICHUS B OKPYXKaroIIe MPUPOIEe U MOBCETHEBHOM JKU3HH;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHU, B TOM
YUCIIE I MPOBEPKU TUIIOTE3 U MOJIYYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHBbIE OCHOBBI HamOOJee BaKHBIX JOCTHKEHUI COBpEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, TPAKTHUECKOT0 UCIOJIb30BaHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPALICHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbTaTe uydyenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
— TPOSIBJICHUE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOM
(du3nuecKon HayKu;
— LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIECTBEHHO3HAUMMBIXU
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JOCTIKCHHUI
buzuky;
— OCO3HaHME BAXXHOCTH MOPATbHO--3TUYECKUX TMPUHIUIIOB B JESITEIbHOCTH
YYEHOTO;
3) 3cTeTHYECKOr0 BOCIIMTAHUS:
— BOCIIPUSITUE OSCTETUYECKUX KAauyecTB (PU3NYECKONM Hayku: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAaHME IIEHHOCTH (U3UUECKON HAYKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABJISIONIECH KYJIbTYPHI;
— pa3BUTHE HAay4yHOW JIO0O3HATENBHOCTH, HMHTEpPEcCa K HCCIeI0BATEIbCKOM
NEeATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0JIATOMOTYYHS:
— OCO3HAaHHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BAXKHOCTH TMpaBWil O€30MacCHOrO TIOBEJACHHS Ha
TPAHCTIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM OOOPYJOBaHHUEM B
JOMalIHUX YCIOBUAX;
— c(OpMUPOBAHHOCTH HaBBIKA Pe(IICKCHH, PU3HAHUE CBOETO MpaBa Ha ONTUOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIMTAHMS
— AaKTHUBHOE Y4YacTHE€ B pEIICHWU MPaKTHUYECKUX 3ajay (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHUCIe U (DU3NYECKUX 3HAHUK;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPO(PecCrid, CBA3aHHBIX C (PU3HKOI;



7) 3KOJIOTHYECKOr0 BOCIIUTAHUS

— OpHEHTANUs Ha MPUMEHEHNEe (GU3NICCKUX 3HAHUN TSl pEeIIeHUs 3a/1ad B 00J1aCcTH
OKpYXalomel cpefpl, IUIAHUPOBAHMS TOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUMN TSI OKPYKAIOIIEH CPEIbI;

— OCO3HaHHE TJ00ATBLHOTO XapakTepa JKOJOTHYECKUX TpoOIeM W IyTeH Hux
pEIICHHSI;

8) amanTanMum K W3MEHSIOIIHMCS YCJIOBHSM CONHUAJIBHOH W TPHPOTHOM
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICHCTBUU TIPH BBITOJHCHUH HCCICIOBAHUN U TTPOCKTOB
¢du3nUecKol HaNPaBICHHOCTH, OTKPBHITOCTh OIBITY M 3HAHUSAM JIPYTHX;

— TIOBBIICHWE YPOBHS CBOCH KOMIIETGHTHOCTH 4Yepe3 MPAKTHUYECKYIO
NESATEIBHOCTD;

— MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIEC (DOPMYITUPOBATH
UJICH, TIOHSATHS, TUIIOTE3bI O PU3HUECKUX 00BEKTaX U SIBIICHUSX;

— OCO3HaHHE JACPHUIMTOB COOCTBEHHBIX 3HAHWUH M KOMIIETCHTHOCTEH B 00JIaCTH
buzuky;

— IJIAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PU3NYCCKUX 3HAHUIA;

— CTpEeMJICHHE aHAJU3UPOBATh M BBIABISATH B3aMMOCBS3U IMPHUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3UUECKUX 3HAHU;

— OIIGHKa CBOUX JEeHCTBUH ¢ Y4YETOM BIUSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTIBHBIX MTOCIIEACTBUM.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHs MporpamMmbl Mo (HU3UKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3oBanus y oOydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
BBISIBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIE MPU3HAKU 00BEKTOB (SIBJICHUN);
yCTaHaBIIMBaTh CYIIECTBEHHBIH TMpH3HAK KiIacCU(pUKAIMKA, OCHOBAHMS IS
00001IIeHNS 1 CPABHCHUS,
BBISBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B paccMaTpHBacMBIX (akTax,
JAHHBIX U HAOJFOJEHUSAX, OTHOCSAIINUXCS K (PU3UUECKUM SIBICHUSIM;



BBISIBIISIT PUIMHHO--CJICICTBCHHBIC CBSI3U MPHU M3YUCHUU (HU3UYCCKUX SIBICHUN U
MIPOIIECCOB, JIEJIaTh BBIBOJBI C HCITOJIH30BAaHWEM JACAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHUH, BEIIBUTATH TUITOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peleHus y4dyeOHoW (u3ndyeckor 3anayu
(cpaBHEHHE HECKOJBKMX BAapUMAHTOB pEIIEHUs, BHIOOp Haubosee MOIXOASIIETo C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTesibcKue 1eHCTBUA:
MCTIOJB30BaTh BOMPOCHI KK UCCIIEIOBATENbCKUN HHCTPYMEHT MTO3HAHUS;
NPOBOJIUTH 1O CaMOCTOSITENIBHO COCTABJICHHOMY TUIaHY OIIBIT, HECIIOKHBIH
Gu3NYIEeCKuil SKCTIEPUMEHT, HEOOBIIIOE MCCIIeA0BaHNEe (PU3MUECKOTO SIBICHUS;
OILICHWBATh HAa MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAINIO, TOTYyYECHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;
CaMoCTOSITeTFHO (hOpMYIHpOBaTh O0OOOIIEHHST W BBIBOABI IO pe3ylbTaTam
POBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMUS;
IPOrHO3UPOBATH BO3MOKHOE JajibHEMWIee pa3BUTHE (PUINYECKUX MPOIECCOB, a
TaK)Ke BBIJABUTATH TPEINOJIOKEHUS 00 HMX Pa3BUTHH B HOBBIX YCJIOBHUAX W
KOHTEKCTax.

PabGora ¢ undgopmanmeii:
NPUMEHSTh pa3Iu4HbIe METOAbl, HHCTPYMEHTHI M 3aIIPOCHl MPHU MOUCKE U O0TOOpE
uHGOPMAIIMK WJIA JIaHHBIX C Y4Y€TOM TPEIJIOKEHHON ydeOHOU (u3mueckoit
3a/1auu;
aHANIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETUPOBATH  HMHQPOPMAIUIO
Pa3TUYHBIX BUIOB U OPM IPEICTABICHNUS;
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMAaNbHYIO (hopMy TIpeAcTaBieHust UHPoOpMaIuu
WLUTIOCTPUPOBATH PEIIaeMble 3a]]a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:
B XOJIe OOCYXKIeHUsl yueOHOTO MaTepuaia, pe3yibTaToB JabopaTOpPHBIX padoT H
MPOEKTOB 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOW TeMbl W BBICKA3bIBAThH
UJICH, HAIlCJICHHBIE Ha DEIICHHUE 3a/auyd M TOJJep)KaHue OJaroxkenaTeIbHOCTH
OOIICHHS;
COTIOCTAaBJISITh CBOM CYXKJIEHUSA C CYXICHHSIMH JPYTHX YYaCTHUKOB JHANIOra,
O0OHapy’KMUBATh PA3INYUE U CXOJCTBO MMO3UIIHIA;
BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTAX;
MyOMUYHO TIPEACTABIATH PE3YIAbTATHl BBINOJHEHHOTO (DU3UYECKOTO OIbITa
(aKCIIepuMEeHTa, UCCIIEA0BaHUs, IPOEKTA);
MOHUMAaTh M WCIOJIB30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUAYaITbHOMN
paboTHI MPU PEIIEHUU KOHKPETHOM (PU3NYECKOU MPOOIEMBI;



NPUHUMATh LIEJIU COBMECTHOU AEITEIbHOCTH, OPraHU30BBIBATH IEUCTBUA IO €€
JOCTH)KEHUIO:  pacrlpeiessiTh poyik, OOCYXKJaTh TNPOLECChl U PEe3ybTaThbl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KaueCTBEHHOTO Pe3ysibTaTa MO0 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUA C APYTUMH WICHAMU KOMAH/IbI,
OIICHUMBAaTh KaueCTBO CBOEro BKJaJa B OONUH MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYIHPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBUS

Camoopranusanus:
BBISIBJIATH MPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOIUX IS
petieHus GU3NIEeCKUX 3HAHUM;
OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXOAaX MPUHATHS PEIICHUN (MHAUBUIYaTbHOE,
MPUHSTHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUMN TPYIIION);
CaMOCTOSITEJILHO COCTaBJIAThH AJITOPUTM PEIICHUS (PU3MUECKOMN 3ajauu WM TiIaHa
UCCJIEJIOBAHUSA C YYETOM HMMEIOIIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Npe/1jIaraeéMble BApUAHThI PEIICHUH;
JIeaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:
JaBaTh aJ€KBATHYIO OIIEHKY CUTYAIlMH U MpeJiaraTh IiaH e€ U3MEHEHUs;
OOBSCHATh MPHUYUHBI JTOCTHKEHHS (HEJOCTHKEHHUS) PE3yJIbTAaTOB NESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCJIE€ B XOJ BBITIOJHECHUS
(u3MUECKOro HMCCIAEAOBAHMS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIINUXCS CUTYyAIMi, YCTAHOBICHHBIX OMIMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTAaTa IIEJIN U YCIOBUSIM;
CTaBUTh ce0si Ha MECTO JIPyroro 4YeioBeKa B XOJE CIOpa WM TUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MpU3HABaTh CBOE MPAaBO Ha OMIMOKY TpHU pelieHuu (U3UYECKUX 3a7a4 WIA B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenust B 7 Kjacce mpeIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIOJIb30BaTh TOHATHS: (PU3MYECKHe W XWMHUYECKHE SBICHUS, HaOIIOACHHE,
OKCIIEPUMEHT, MOJIeTb, THUIIOTEe3a, CAWHUIBI (U3HUUYECKUX BEITUYHH, aToM,
MOJIEKyJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpOe, KUAKOE, Ta3000pa3Hoe),
MEXaHMYECKOE JBWKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIHMHEHHOE),



TpaeKTOpHs, paBHOJCUCTByIOIIAsA cuia, aedopmanus (ymnpyras, MmiacTuueckas),
HEBECOMOCTb, COOOILAIOIINECS COCY/IbI;

paznuuath sBieHus (Aud@ys3us, TEmIoBOe [ABUKEHUE YACTHUI[ BEIIECTBA,
pPaBHOMEpPHOE JBWXKEHUE, HEPABHOMEPHOE NBMKEHUE, MHEPIUS, B3aUMOJCHCTBUE
T€JI, PABHOBECHE TBEPABIX TEJ C 3aKPEIUVIEHHOM OCBKO BpalleHUsA, Iepenada
JaBJICHUs] TBEPABIMU TeJIaMH, >KUJKOCTSIMU U Tazamu, aTMocdepHOe JaBJCHUE,
IJJaBaHWE TeJ, NpPEeBpalleHUusT MEXaHHMYECKOW HSHEpPruu) IO ONUCAHUIO UX
XapaKTEePHbIX CBOMCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE H3YYCHHBIX (PU3HUECKUX SIBJICHHH B OKpPYXKArOIIEM
MHUpE, B TOM 4YHuCje (U3UUECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBUKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B KMBOUW U HEKUBOU MPUPOJIE, ICUCTBUE CUITBI TPCHUS B
OpUPOJIe M TEXHUKE, BIUSHUE aTMOC(PEpPHOrO [aBJICHHUS Ha JKUBOW OpraHU3M,
IIaBaHue PhIO, phlUard B TEJ€ YEJIOBEKA, IIPU 3TOM MEPEBOIUTH MPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PU3MUECKUX
SIBJICHUM;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Ten W (UBUYECKUE SIBICHHS, HUCIIOIB3YsI
dbuzndeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMsl, IyTh,
CKOPOCTb, CPEIHSsI CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJa, CUjla
TpeHusl, AaBieHue (TBEPIOTO Tena, XUAKOCTHU, Tras3a), BBITAJKUBAIOIIAS CHIIA,
MexaHuueckas paboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHUHUAJIbHAS DHEPTHS), IPH
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
uX O0O0O3HAYCHUS W CAWHUIBI (PU3HYECKUX BEIWYHH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SIBICHUS U TPOIECCHI, UCIHOJIb3Ys
MpaBUjia CJIOKEHUS Cui (BHOJIb OAHOUM mpsiMoil), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXWMeaa, MPaBUJIO paBHOBECHS pblyara (0JI0Ka), «30J0TOE TPABHIION
MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHWYECKOW »HHEpPruM, IpU ITOM JaBaTh
CIOBECHYI0O (OPMYIMPOBKY 3aKOHA U 3alHCHIBATh €r0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

OOBSCHATH (PU3MUYECKHUE SIBICHUS, MPOIECChl M CBOWCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE M3 1—2 JTOTMYECKUX II1aroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBIICHUN, (PU3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7ayu B 1—2 AEHCTBUS, HCMONB3YSd 3aKOHBI U (OPMYIIbI,
CBA3bIBaOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4yu



3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NYECKHE BEIUUYUHBI B (POPMYJIBI U
MPOBOJUTH PACU€Thl, HAXOUTh CIPAaBOYHBIE JaHHbIC, HEOOXOAUMBIE JJIs pELICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUYECKOI BEIUUNHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTbh MPU MOMOIIU (PU3NYECKUX
METOJIOB, B OIIMCAaHUM MCCIEAOBAHUS BBIIACIATH IPOBEPIEMOE IPEAIIOIOKEHUE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIH pe3ysbTaT, HAXOIUTh
OLIMOKH B XOJI€ ONBITA, JIEaTh BHIBOJBI [10 €r0 Pe3yJibTaTaM;

MPOBOJUTH ONBITHl MO HAOMIOJAEHUIO (U3UYECKUX SBICHUH WU (PU3NYECKUX
CBOMCTB Ten: (opMylupoBaTh MpOBEpSiEeMble MPEANOJIOXKEHUs, CcOoOUpaTh
YCTAHOBKY U3 TMPEAJIOKEHHOro 00Opyd0OBaHuUs, 3alMChIBaTh XOJ ONbITa U
(bopMynHpoOBaTh BHIBOABL

BBITMOJHSATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHUIIbI
U TEMIlepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U IHUGPPOBBIX MPUOOPOB,
3aMMChIBaTh MOKa3aHUs MTPUOOPOB € YUETOM 3a/IaHHON abCOIIOTHOM MOTPEIIHOCTH
U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT JPYTroiu
C HCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTH TyTH PABHOMEPHO
JABWXKYILETOCS T€Jla OT BPEMEHU JBMKCHUS Tela, CHJIBI TPEHUS CKOJBXKEHUS OT
Beca Teja, kKauecTBa 00pabOTKU MOBEPXHOCTEH Te U HE3aBUCUMOCTH CHUJIBI TPEHMUS
OT IUIOIIAAN CONPUKOCHOBEHMS TEJ, CWIbI YIPYTOCTH OT YIUIMHEHUS IPYXKUHBI,
BBITQJIKUBAIOLIEH CHJIBI OT 00BEMaA MOTrPYKEHHOM YacTW Tejla U OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IIJIOTHOCTH Te€ja, OT INIyOWHBI, Ha KOTOPYIO
HOTPY’KEHO TEJI0, YCIIOBUH IJIABaHUS TeJl, yCIOBUM paBHOBECHS pbluara U OJI0KOB),
y4acTBOBaTh B IUIAHUPOBAHUHU yUEOHOI'O HCCIENOBaHUS, COOMpPATh YCTAaHOBKY U
BBIIIOJIHATh ~ WU3MEpPEHUs, CleAys MpeJIoKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yabTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (PU3MYECKMX BEJIMYMH B  BHUJIE
OpE/UIOKEHHbIX Tabnull M rpauKoB, JAelaTh BBIBOABI 10 pe3yJbTaTam
HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIUYUH (TJIOTHOCTH BELIECTBA
KUJIKOCTH M TBEPIOro Teja, CWia TPEHUS CKOIBXEHM:, NaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JIEUCTBYIOIAs HA IIOrPYKEHHOE B JKUIKOCTb TEJIO,
KOX(Q(GUIUEHT  MOJE3HOTO  JIEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEIys
NOPEJIOKEHHON  MHCTPYKIMU: TPU  BBHIMOJIHEHMM  HW3MEpPEHHH  cobupaTh
DKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOW BEIIMYMHBI,
co0moaTh MpaBWiIa TEXHUKH O€30MacHOCTH mpu padbote ¢ JabOpaTOpHBIM
00opyT0BaHUEM;

YKa3blBaTh INPUHLUIBI JIEUCTBHUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JIUHAMOMETpP, COOOINAIOIIMECS  COCYIbl, OapomeTp, pblyar,
MOJIBM>KHBIN M HENOJIBMKHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTb;



XapaKTepU30BaTh MNPUHLMUINBI JEHUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa HUX ONUCaHUA (B TOM 4YHCIIE: MOAIIUITHUKH, YCTPOHUCTBO
BOJIONIPOBO/1a, TUAPABINYECKUNA MPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTOIb3Ys 3HAHMS O CBOMCTBAX (PU3MUYECKUX SIBIICHUNA U HEOOXOIUMbIE
(u3nueckue 3aKOHbl U 3aKOHOMEPHOCTH;
MPUBOJIUTHh TNPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEpPax) MNPaAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HH JJi1 OOecreyeHUs
0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS U COONIOJICHHS HOPM SKOJOTMYECKOrO TOBEJACHHS B
OKPYKAIOIIEN CPEAE;
OCYHIECTBIISITh OTOOP MCTOYHMKOB MH(poOpManuu B VHTepHETE B COOTBETCTBUM C
3aJlaHHbIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUH U TyTEM
CpPaBHEHUS Pa3IUYHBbIX MCTOUYHUKOB BBIICNATh MH(POPMAIINIO, KOTOpasl SBISETCS
POTUBOPEUUBON MU MOKET OBITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh TPU BBINOJIHEHUM Y4YEOHBIX 3aJlaHU  HAay4YHO--TIOMYJISPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WnTtepHer, Bnanerb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC KpAaTKHE NMUCbMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE
2—3 UCTOYHUKOB MH(OpMaMU PU3NUIECKOTO COAECPkKAHUs, B TOM YUCIE MyOJINIHO
JenaTh KpaTKUe COOOIIEHHs O pe3yibTaTax IMPOEKTOB WM  Y4eOHBIX
UCCIIEIOBaHNN, IIPU 3TOM TIPAMOTHO HCIIOJIb30BaTh HU3YYCHHBIA IOHATHUIHBIN
anmapaT Kypca (pU3UKH, COIPOBOXKAATH BHICTYIICHUE MTPE3CHTALIMEH;
OpY  BBIMNOJIHEHUMM Y4E€OHBIX TIPOEKTOB M  MCCIEAOBAHUN  paclpenessTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMM 3a/1a4yaMU, CIEIUTH 3a
BBIIIOJIHEHHEM IIJ1aHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIAJ B
JEATENbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
YYHUTHIBas MHEHHE OKPY>KAIOIIUX.

K xoHiy o6yuenus B 8 kjacce npegMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
WCITI0JIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(dHbIe
TEJa, HACBIIIEHHBI W HEHACBILIEHHBIA Map, BIAXKHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSIS1 SHEPIUsl, TEIJIOBOM JIBUTATENb, 3JIEMEHTAPHBIN AIEKTPUUECKUI 3aps,
ANEKTPUYECKOE MOJIE, MPOBOJHUKH U JHUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUI
TOK, MarHUTHOE T10JIE;
pasnuyarh SBICHMS (TEIJIOBOE PACUIMPEHHUE M CXKATUE, TEeIUIoNepeiada, TeIIOBOe
paBHOBECHE, CMauyuMBaHWE, KalWUISIPHbIE SBICHUS, HUCHApEHHE, KOHJEHCALMs,
IUIaBJIEHHE, KpHUCTaM3auus  (OTBEpAEBaHUE), KWIIEHHE, TeIulonepeaadya



(TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4EHHUE), ANEKTpU3ALUS TEN,
B3aUMOJICCTBUE 3aPSIA0B, NCHUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aUMOJICICTBUE MAarHUWTOB, JECWCTBUE MArHUTHOTO TOJIs HA MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAs WMHIYKIUS) TO OMUCAHMI0 MX XapaKTePHBIX CBONCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SBICHHUN B OKpPYKAIOIIEM
MHpE, B TOM yucje (pU3ndecKue sIBICHUS B IMIPUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U
KalWJUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B Ipupoie, uznydyeHue ComHia,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, UHEsl, CHera,
ANIEKTPUYECKUE SBJICHUS B armocdepe, 3JIeKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMIIH, Apeid MOIOCOB, POJIb MArHUTHOTO TIOJS ISl KU3HU Ha
3emie, MOJISIPHOE CHSIHUE, TpPU 3TOM MEPEBOAUTH MNPAKTUYECKYH 3ajady B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PM3UUYECKUX SBJICHUM;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UWYECKHUE SBJICHUS, HCIOJIb3YS
dbu3ndeckue BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHsISI DJHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJieJIbHAsl TEIUIOEMKOCTh BEIIECTBA, y/AEIbHAsl TEIJIOTa IUIABICHMUS,
ylenbHas TEIUIoTa NapooOpa3oBaHMs, YJIelbHas TEIJIOTa CropaHus TOIUIMBA,
KOO PUIIMEHT TIOJIE3HOTO0  JICMCTBUSA  TEIUIOBOW  MAIlMHBI, OTHOCHUTEJIbHAS
BJQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIPSKEHNUE, CONPOTUBIICHUE MPOBOJHUKA, YIEIBHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOUIIHOCTH OJJIEKTPUYECKOrO0 TOKa), TMPU ONHCAHUM MPABUIBHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIWYMH, OOO3HAYEHUS U
EAVHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOUIUE JTAHHYIO
bu3nUecKylo BEIMYUHY C JPYTUMU BEJIMYWHAMHU, CTPOUTH TPaQUKU H3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKHUE SBJICHUS W TPOLIECCHI, HUCIONB3YS
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHHUS BEILIECTBA,
MPUHIKII CYNEPHO3UIUNA T0JIed (HAa Ka4ueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiia, 3akoH OMa JJ1s yyacTka 1enu, 3akoH Joyns—JIeHa, 3aKoH COXpaHEeHUs
SHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

OOBSACHATH (HYU3MYECKUE MPOIECCHl U CBOKMCTBA TEJN, B TOM YUCIE M B KOHTEKCTE
CUTYyalHi MIPAKTUKO-OPUEHTUPOBAHHOTO xXapakrepa: BBISIBJISTH
MIPUYUHHO-CIIC/ICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKHUX II1aroB
c omopoii Ha |-2 W3y4YEHHBIX CBOWCTBA (U3MUECKHUX SIBICHUH, (DU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aJauud B 2—3 JEHCTBUS, UCIOJB3YSd 3aKOHBI U (OPMYIIbI,
CBs3bIBAOIINE (U3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTATOK JAHHBIX I PELICHUS



3a/7laud, BBIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOAUMBIE [Jisi €€ pelIeHus,
MIPOBOJIUTH PACU€Thl U CPABHUBATH MOJYUYCHHOE 3HAUCHUE (HPU3UUECKON BEITUUUHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIM (HU3UIECKHUX
METOJIOB, HCIOJIb3ysl ONHMCAaHWUE MCCJICAOBaHUSA, BBIACIATh MPOBEPIEMOE
MIPEIO0JIOKEHNE, OLICHUBATh MPABUILHOCTh TOPS/IKA MPOBEICHUS UCCIICIOBAHMUS,
JienaTh BIBOJIBI,

MPOBOJIUTH OMNBITHI O HAOMIOICHUI0 (U3UYECKUX SBICHUM WM (PU3MUECKUX
CBOMCTB Tei (KamWUISpHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHUSI BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCTBIBAaHMS M HarpeBaHUs MpHU
U3JIY4YCHUU OT IIBeTa u3Jydarouieid (TOTJIONIAIOIIeH) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs BOJbI OT TEMIIEpaTyphbl KHUJAKOCTU W IUIOMIAJAU €€ TOBEPXHOCTH,
ANIEKTPU3AIUS TEI U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsJIOB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHWTOB, BU3YyaJIM3allisi MAarHUTHBIX TTOJICH MOCTOSSHHBIX MarHUTOB,
JIEWCTBHUSI MAarHUTHOTO TOJII HA TMPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHuTa,
CBOMCTBA 3JICKTPOJBHUTATEls IMOCTOSHHOTO TOKa): (pOpMyIMpoBaTh MPOBEpPsiEeMbIE
IPEATNONIOKEHUSI, COOMpPaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 000pYI0BaHMUS,
OMHCHIBATH XOJI OTbITA U (HOPMYJIMPOBATH BHIBOJIBI,

BBITMIOJHATh TMPSIMbIE W3MEPEHUsT TEMIIepaTypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAIpPSKEHHUS C UCIOJIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM
3aJlaHHOM a0COIOTHOM MOTPENIIHOCTH;

IPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MYECKON BEJIMYUHBI OT JPYTroi
C HCHOJB30BaHHEM TPAMBIX HM3MEpPEHUN (3aBUCUMOCTH  COIMPOTHUBIICHUS
NPOBOAHUKA OT €ro JUIMHBI, IUIOMAU TIONEPEYHOr0 CEUYECHUS € YIEIHHOIO
COTIPOTHBIJICHHS BEIIECTBA MPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HampsDKeHWsT Ha TPOBOJAHHUKE, HCCIENOBAHUE TOCIEAOBATENLHOTO M|
MapajuieIbHOr0  COEJAMHEHUM TMPOBOJHUKOB): IUJIAHUPOBATH  HCCIEIOBAHUE,
coOupaTh YCTaHOBKY W BBITIOJNHATH U3MEPEHUS, CIEIys MPEII0KEHHOMY IIJIaHy,
(buKcUpOBaTH Pe3yabTAThI MOJTYYCHHOW 3aBUCUMOCTH B BHJIe TAaOJIUIl U TpadUKOB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BAHUS;

MPOBOJUThL  KOCBEHHBIE  W3MepeHus  (U3HUECKHX  BeMUuuMH  (yAelbHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTUBIECHUE MPOBOJHUKA, paboTa W MOIIHOCTH
AIEKTPUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS, COOMPATh AKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIeysl NPEMJIOKEHHON MHCTPYKUMUH, W BBIYUCIATH 3HAUYCHUE
BEJINYUHBI;

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TpH pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIMBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOKHCTB ¢ OMOPOI Ha MX OMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIIEPMETP, BOJIBTMETP, CUETUHK DICKTPUUICCKOU
DHEPTUHU, DJICKTPOOCBETUTEIbHBIC MPHOOPHI, HArpeBaTEIbHBIC SJICKTPOIPUOOPHI
(TpUMepBI), IEKTPUUECKHUE MTPEAOXPAHUTEINHN, JICKTPOMATrHHT, JJICKTPOIBUTATEIb
MMOCTOSTHHOTO TOKa), WCIOJIb3yS 3HAHHS O CBOWCTBaX (M3MYECKUX SIBICHUU |
Heo0Xo1uMble (PU3NYECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIIHHBIC TTPUOOPHI 110
CXeMaM H CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIH TEpMOMETp, TEepMOC,
NICUXPOMETpP, THUTPOMETp, JIBUTaTelb BHYTPEHHErO0 CrOpaHHs, SJIECKTPOCKOTI,
peocTaT), COCTaBIATh CXEMbl JJICKTPUUYECKUX IIENel C TOCJIEeNOBATeIbHBIM U
napajuieIbHbIM COEJUHEHUEM DJIEMEHTOB, pa3juyasi YCJIOBHBbIE 0003HAYCHUS
AJIEMECHTOB JJICKTPUYCCKUX IICTICH;
NPHUBOJIUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O NPHUMEpPax) MPaKTHUESCKOTO
UCIIOJIb30BaHMS (DU3UYECKUX 3HAHWHA B TOBCEIHEBHOM KM3HU JJII OOCCIICUCHHS
0€30MacHOCTH TIPH OOpAICHUH C TPUOOpPAaMH M TEXHHUYSCKHUMHU YCTPOWCTBAMH,
COXpaHEHHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHUYECKOTO TOBEJCHUS B
OKpY>KaroIeH cpeje;
OCYIIECTBIISITh MOUCK MHpOpManuu (Quanyeckoro cojaepxanusi B HtepHete, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CPABHEHUS JTOTIOJHUTEIBHBIX UCTOYHUKOB
BBIIENISATh MH(POPMALIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIIU MOXKET OBIThH
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUi  HAay4YHO--TIOMYJISPHYIO
auTeparypy (pusmdyeckoro comepkaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WNuTepHer, Bmanerp nNpuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpPeoOpa3oBaHUs
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHUChMEHHBIE W KpPaTKHUE YCTHBIC COOOIICHUs, 0000Imast
HHOOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3UYECKOTO CONEpKaHHS, B TOM
quclie MyOINYHO MPEJCTaBIATh PE3YyIbTaThl MPOSKTHOW WM MCCIIEI0BATEIBCKON
JESTENbHOCTH, TPU ATOM TPAMOTHO WCIIOIB30BAaTh W3YyUYCHHBIN TMOHATHHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIICHHE MTPE3EHTALIUCH;
MPU BBHITIOJHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBAaHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUU C TIOCTABICHHBIMU
3a/layaMy, CJICIUTh 3a BBITIOJHEHWEM IUIaHA JCUCTBUN M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIBI, BRICTPAUBATH
KOMMYHUKAaTHBHOE  B3aWMOJICHCTBHE, TMPOSBISAS  TOTOBHOCTH  pa3pemiarh
KOH(MIUKTBHI.

K xonIy 00yuenus B 9 Kkiacce mpeIMEeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAFOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUETA, MaTepualbHas TOYKA, TPAEKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOTO  JABWXKEHHUS, JjAepopMauus  (ympyras,
IJIaCTHYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpys3Kku, UEHTP TAKECTH, a0CONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TENa, paBHOBECHE, MEXaHUYECKHE KoJIeOaHWsS W BOJHBI, 3BYK, HH(pa3ByK H
yIABTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTalIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUS U MOTJIOIIECHHUS, anbda-,
0eTa- 1 raMMa-u3Iy4eHusl, U30TOMbI, AepHAs IHEPreTHKA;

pasnuyarh ABJIeHUs (PAaBHOMEPHOE U HEPaBHOMEPHOE MPAMOJIUHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBWXKEHHE, CBOOOJHOE TajJeHHe Ted,
pPaBHOMEPHOE JABUKEHUE MO OKPY>KHOCTH, B3aUMOJECHCTBUE Tell, PEaKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIie U BRIHYXACHHBIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHUE  3BYKa,  MPAMOJMHEHHOE
pacnpocTpaHeHHe, OTpaXEHUE U MPEJTOMIICHHE CBETa, IO0JHOE BHYTPEHHEE
OTpakeHHe CBETa, pa3jioKeHHe 0e0oro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
I[BETOB, JAHMCIEpCHUs CBETa, €CTECTBEHHasi pPaJAHMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3IIYYCHHsI) TI0 ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (U3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyKarolem
mupe (B TOM uucie (U3UYECKUE SIBICHUS B NPUPOJE: TNPUIUBBI U OTIUBBHI,
neuxeHue 1oiaHeT CoONMHEYHOM CHUCTEMBl, PEAaKTUBHOE JIBUJKEHHE JKHUBBIX
OpraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKHEe
BOJIHBI, ITYHAMH, 9XO0, [IBETA TeJl, ONTHYECKUE SBJICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEHUCTBUE BUAMMOTO, yIbTpadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3ITy4YeHUE TPHUPOAHBIX MHUHEPANOB, JCHCTBHE PAJUOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/7ady B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIONb3YsS
¢usnyeckne BeTUMUYMHBI (CpeIHss M MTHOBEHHas CKOPOCTb Tella TpHU
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEpEMEILIEHUE, IyTh, YIJI0Bas CKOPOCTH,
CWJIa TPEHMsI, CHJIa YIPYIOCTH, CHJIA TSYKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMS,
BEC Tela, WUMITYJIbC Te€ja, UMITYJIbC CHJIbI, MEXaHH4YecKas padoTa M MOLIHOCTb,
NOTEHIMAJIbHAsT JHEpPrusl Teda, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
MOTEHIMAJIBHASL 3HEPIrusl CHKaTOM NPYKHUHBI, KUHETUYECKas SHEPIus, IOJIHas
MEXaHU4ecKasi SHEPrus, NEPUOJ U YacTOTa KoJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETA, IMOKa3aTeb IMPEIOMJICHUS CPEIbl), NpU
ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3YEMBIX BEJIUYMH,
o0o3HaueHUsT U eAUHUIB (U3UYECKUX BEJIMYMUH, HAXOAUTh (OPMYJIbI,



CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIMUUHAMU, CTPOUTH
rpaMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHUE SIBJICHUS U MPOIECCHI, UCTIOIb3Ys
3aKOH COXPaHEHUsT DJHEPrUM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIIMUI
CYNEepHOo3UllMi CHUJI, MPUHLIMI OTHOCUTEIHLHOCTH ['amuiesi, 3akoHbl HblOTOHA,
3aKOH COXPAHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHHUS U MPEJIOMJICHUS CBETA, 3aKOHBI
COXpaHEHHMsI 3apsJ0BOTO U MACCOBOI'O YHUCEN MPU SJICPHBIX PEAKIUAX, MPU ITOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEeMaTHYECKOe
BBIpAKCHUE;

OOBSICHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUYUHHO--
CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpOi
Ha 2-3 W3YyYECHHBIX CBOWCTBA (PU3MYECKUX SIBICHUU, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemarth pacy€THblEe 3ajaud (ONMUPAOIINECSs HAa CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3NUECKHIE BETUINHBI: HA OCHOBE
aHaJu3a YCJIOBUS 3a7a4M 3alKMChIBATh KPATKOE YCIIOBUE, BBISIBIISATH HEIOCTAIOIINE
WM W30BITOYHBIC JTaHHBIC, BBIOMpPATH 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC IJIs
pElIeHHs, MPOBOJUTH PACUYEThl U OIEHUBATH PEAIUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NYECKOMN BEIHUNHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH (PUINYECKUX
METOJIOB, HCIIONB3YySl OINUCAHWE HCCIENOBAaHUS, BBIICIATh IPOBEPSIEMOE
NPEINOJIOKEHUE, OIICHUBATh MPABUIBHOCTD MOPSAKA MPOBEACHUS HUCCIEIOBAHMS,
JIeNaTh BHIBOIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;
IPOBOJIUTH OMBITHI 10 HAOMIONCHHIO (U3UYECKUX SBICHUA WIM (PU3MUECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs DHEPIruH,
3aBUCUMOCTh TepuoJia KoueOaHWil TPYXKUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH TIPYXKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KoJeOaHUH,
MPSIMOJIMHEWHOE PAaCHpPOCTPAHEHHE CBETA, PA3JIOKEHHUE OENOoro CBeTa B CIEKTP,
M3YUYEHHUE CBOWMCTB M300pa)K€HUs B IUIOCKOM 3€pKajie U CBOWCTB HM300pa)KeHUs
mpeaMeTa B coOuparomed JuH3e, HaOMIOACHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB HM3IYYEHHsSI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, ONMUCHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, (HOPMYITUPOBATH
BBIBO/JIBI;

MPOBOJIUTH MPU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHUI, ONpeensis cpeiHee
3HaUCHNE W3MEpAEeMON BEeTUYHHBI ((POKYCHOE PACCTOSIHHUE COOMpPArOIICH JIMH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0opa);
MPOBOJUTh  HUCCIEJOBAHUE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTb IMYTHU OT BpPEMEHU IMpHU



PaBHOYCKOPEHHOM JIBMKEHUM 0€3 HaudaJbHOM CKOpOCTH, MEpuoja KoJeOaHui
MaTeMaTUYeCKOro MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KE€HUs CBETa
OT yrjia NaJeHUs M yrja MpelioMIeHUs OT Yyrja MaJeHHs): IJIaHUPOBATh
UCCJIEeI0BAHNUE, CaMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTATHI
MOJIY4YEHHOW 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI [0 Pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJUTh KOCBEHHBIE WM3MEPEHMsI (PU3NYECKUX BEIUYUH (CPEAHSST CKOPOCTh U
YCKOpPEHHUE Teja MpU PABHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOJHOTrO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOIQPUIMEHT  TPEeHHs  CKOJIBKECHHS,
MexaHuueckas paboTa W  MOLIHOCTb, YacToTa M TMepUuoja  KoJeOaHHi
MaTEMaTUYECKOr0 M MNPY>KUHHOTO MAasiTHUKOB, OINTHUYECKas CUjia COOMparomie
JUH3bI,  PaJMOAaKTHBHBIM  (OH):  TMJIAHUPOBATH  H3MEPEHUsS,  COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS, CIEAys NPeI0KEHHOM
UHCTPYKIIMH, BBIYUCIISATH 3HAYEHUE BEIWYUMHBI M AHAIMU3UPOBATH TOTY4YEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHNU;

coONoaTh TMpaBUiia TEXHUKH OE€30MacHOCTH IMpU paboTre ¢ JabopaTOPHBIM
o0opy10BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKU U3YUEHHBIX (DU3UUYECKUX MOJIENEH: MaTepralibHas
TOUYKa, a0COJIFOTHO TBEPIIOE TENO, TOUCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs: MOJEIb aTOMHOTO SIpa;
XapaKTepu30BaTh NPUHIIMIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM HAa HMX ONUCAHUSA (B TOM YHUCIE: CIHAOMETP, NAaTYUKHU
NOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa, 3XOJIOT, OYKH, HEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIIEKTPOCKOI, [O3UMETP, Kamepa
Buibcona), wucmonb3ys 3HaHMS O CBOMCTBaX (pU3MUECKUX SBICHUA U
HeoOXoauMble (PU3UYECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl W CXEMATUYHBIE PUCYHKM HW3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB IpHU
pELICHNHN YYEOHO--IPAKTUYECKUX 3a]1a4, ONTUYECKHE CXEMBI I IOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoleH JINH3E;

OPUBOAUTH MpPHUMEPHl (HaXOAUTh HHGPOPMALMIO O MpUMEpax) MNPaAKTUYECKOTO
UCIOJb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU UId OOecCreueHUus
Oe3omacHOCTH TpU OOpalleHUH ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOHCTBAMH,
COXPAHEHHUSI 3J0pPOBbS M COOJIIONEHHS HOPM SKOJIOTMYECKOTO IOBEIECHHS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIIATh MOMCK HH(pOpManuu (Qu3ndeckoro coaepxkanusi B HMHTepHere,
CaMOCTOSITENTbHO (OPMYIUPYSl MOMCKOBBIM 3alpoc, HaXOAUTh MYTHU OMpPEICICHUS
JOCTOBEPHOCTH TIOJIYYEHHON HH(POPMAlMM HA OCHOBE HMEIOLIUXCS 3HAHUU U
JOTIOJTHUTENbHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIONYJISPHYIO
IUTEePaTypy (PU3NUYECKOro coaepkaHHUsi, CIPABOYHBIE MATEPHUAIIbl, PECYPChl CETH
WuTepHer, Bnanerb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE€ IHCbMEHHBIE W YCTHBIE COOOLIEHUSI Ha OCHOBE
uH(pOpMAaIMU U3 HECKOJBKUX MCTOUYHUKOB (PU3UYECKOIO COJEpIKaHUs, IMyOJIUYHO
[IPEICTABIATh PE3YJIbTAaThl IIPOCKTHOM WIIM HCCIENOBATEIbCKOU JEITEIBHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJI30BaTh U3YYECHHBIN MOHATUWHBIN anIapar u3y4aeMoro
paznena (U3MKA M COMPOBOXKIAThb BBICTYIJIEHUE MpE3eHTalUe ¢ ydEToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
bubmmoreka [{OK
- 2 0 0
11 Du3nka - HayKka 0 pHpoJe https://m.edso0.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 PU3MICCKHC BETMIMHEI https://m.edsoo0.ru/7f416194
N bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAaYyUHBIN METO TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszuaeny 6
Pasznen 2.1lepBoHayasibHble CBEICHUS 0 CTPOCHUM BellleCTBA
bu6moreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edso0.ru/7f416194
JIBrykeHre u B3aMMOACHCTBHE YaCTHII bubnuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro 1o paszueny 5
Pa3ngen 3./IBuskeHHe M B3auUMojielicTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanuteckoe npikeHne https://m.edso0.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 Muepuys, Macca, 110THOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Crna. Bunst cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



https://m.edsoo.ru/7f416194
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Pa3nesn 4./1aBiaenne TBEPABIX TeJl, AKUAKOCTEH M ra3oB

41 [asnenue. [lepenaya naBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMHU, JXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBaierie KuKoCTH ° 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 Atmocdepoe Jasnciie 6 1 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo paszuaeny 21
Paspgen 5.PaboTa 1 MOIIHOCTB. JHeprus
bu6moreka [IOK
51 PaboTa n mommocts 3 . https://m.edso0.ru/7f416194
bu6moreka [IOK
5 1
5.2 HpocThie mexanusMEL https://m.edsoo.ru/7f416194
bu6moreka [IOK
4 0
53 Mexanuueckas suepris https://m.edsoo0.ru/7f416194
Hroro mo paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 15



https://m.edsoo.ru/7f416194
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8 KUVIACC

Koau4iecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM K n (uudposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pasznea 1.TensioBble siBjieHUst
. bubmmoreka [IOK
7
11 CrpoeHue u CBOWCTBA BELIECTBA 0 0 httos://m. edsoo.ru/7f418 1ce
bu6mmoreka [IOK
21 1
12 Terobie nporecch! > https://m.edsoo.ru/7f4181ce
Hroro mo paszueny 28
Paznea 2.2y1eKTpUYeCKHEe 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U 7 0 1 bubnuotexa [JOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
. 20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m. edsoo.ru/7f4181ce
bu6moreka [IOK
. 6 1 15
2.3 MarnuThbIe ABCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 0 0
24 DICKTPOMATHHTHAA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne | HaummeHoBaHue
n/ a3[eJI0B U TeM I (wnpposrie)
. ﬁ i - Bceer KOH;pOJILHLI pa%cTn'{ecml 06paz0oBaTEIBHbIE
porp 0o € paooThl € paooThbl pecypebl
Pa3nen 1.Mexannuyeckue siBJeHHs
M
HBZEE;I;I;S;KOG bu6mmoreka [IOK
1.1 10 0 1 https://m.edsoo.ru/7f41a4
CITIOCOOBI €0 a6
OITMCAaHMS =
B3anmopeiictere Bubnmorexa LHOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
ab
3aKOHDI bubmmorexa [{OK
1.3 10 0 3 https://m.edsoo.ru/7f41a4
COXpaHCHHUS 26
Urtoro no pasneny 40
Paznen 2.Mexanuueckue KojJeO0aHusA M BOJHDI
Mexannueckue Bubmaorexa LIOK
2.1 7 0 3 https://m.edsoo.ru/7f41a4
KoJIeOaHus 26
MexaHnnueckue Bubmaorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK 26
Hroro 1o pasueny 15
Pa3znes 3.9/1eKTpPOMArHuTHOE 10JIE M 3JIEKTPOMATHUTHBIE BOJIHBI
6]
o J;ZIJ(ITGPEMMHHTHO bu6mmoreka [JOK
3.1 6 0 2 https://m.edsoo.ru/7f41a4
AJIEKTPOMArHUTHBI 26
€ BOJIHBI -
Hroro 1o paszueny 6
Pa3nen 4.CBeToBbIC SIBJICHUSA
3aKOHBI bu6mmoreka [JOK
4.1 | pacnpocTpaHeHHs 6 0 2 https://m.edsoo.ru/7f41a4
CBETa a6
JInH3bI B bu6mmoreka [JOK
4.2 | omnrtuyeckue 6 0 3 https://m.edsoo.ru/7f41a4
puOOpHI a6
Pasnoxxenne bu6mmoreka [JOK
4.3 | Gesoro cBera B 3 0 2 https://m.edsoo.ru/7f41a4
CHEKTP a6
Hroro 1o pazaeny 15
Pa3nen S.KBanToBbIE ABJICHUS
Hcnyckanue u bubnuorexa [IOK
5.1 | mnornoueHue 4 0 1 https://m.edsoo.ru/7f41a4
CBETAa aTOMOM ab
5.2 | Crpoenue 6 0 1 Bub6nuoreka [TOK
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aTOMHOTO si1pa

https://m.edsoo.ru/7f41a4
ab

bubmuoreka [IOK

5.3 | Slmepuble peakiun 7 1 1 https://m.edsoo.ru/7f41a4
a6
Hroro 1o pasueny 17
Pa3nes 6.IloBTOpHTEILHO-00001IAKOIINI MOIYIb
[ToBTOpEHUE N
00001IcHIE bubmuoreka [JOK
6.1 | coxepxaHus 9 0 2 https://m.edso0.ru/7f41a4
Kypca QU3HKH 32 a6
7-9 xnacc
Hroro 1o pasueny 9
OBLLEE
KOJIMYECTBO
102 27
YACOB I1O0 0 3
ITPOT'PAMME



https://m.edsoo.ru/7f41a4a6
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