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HOACHUTEJBHAS 3AIIACKA

[Mporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOTO 00mmero o6pa3oBaHHA
COCTaBjieHa Ha OCHOBE IIOJOXKEHHWH U TpeOOBaHMU K pe3yabTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BATENBHON MPOrPaMMbl, MPENCTABICHHBIX B
@I'0OC 000, a Taxxe ¢ yu&ToM deneparbHOR pabodeil IpOrpaMMbl BOCIIATAHUS 1
Konnenuuu npenogasanus yue6Horo npeamera « Dusukay.

Cozmepxanue mporpamMMsl IO (U3UKe HANpaBleHO Ha (QOPMHUpPOBAHKE
€CTECTBEHHO-HAYYHONH IPaMOTHOCTH OOYyYaroIMXcs ¥ OpPraHM3aldi0 H3ydeHHs
(QU3MKK Ha JeATeNFHOCTHOM OCHOBe. B mporpamMme mo (GU3MKE YUHTHIBAIOTCS
BO3MOXHOCTH yueGHOTO IpeaMeTa B peanmsanuu Tpeboparmii ®I'OC 000 «k
TUIAaHUPYEMBIM JIMYHOCTHBIM M METAIIPEAMETHEIM pe3yIbTaTaM O0ydeHus, a TaKkKe
MEXIIPEAMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX Y4eOHBIX NIPEIMETOB HA YPOBHE
OCHOBHOTrO 0011ero o6pazoBaHusl.

IIporpamMma mmo (usuKe ycTaHaBIIHBAaeT pacipejieieHre yueGHOro MaTepuaa
o rojgaM obyuenus (IO KaccaMm), IpeaaaraeT MPUMEPHYIO MOCIe[0BATeIbHOCTD
M3YYCHHS TE€M, OCHOBAHHYIO HA JIOTMKE Da3BUTHS NIPEAMETHOTO COAEPKAHHUS W
y4€Te BO3pacTHBIX 0COOEHHOCTEH 00y4YarOLuXCs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LENBI0 OKa3aHHS METOIHYECKON
TIOMOLIY YYHUTENIO B CO3aHMU paboyell MporpaMMeI 10 y4eGHOMY IIpeMETY.

Ou3uKa SBISETCS  CHCTEMOOOpA3yIOIMM IS  E€CTECTBEHHO-HAYYHBIX
y4eOHBIX PEAMETOB, IIOCKONBEKY (GH3MYECKHe 3aKOHBI JIEKAT B OCHOBE HPOIIECCOB
W SBIICHUM, H3yYaeMbIX XHMMHeH, Ouomormed, actpoHOMued u ¢u3HUecKoH
reorpaduei,, BHOCHUT BKJal B eCTECTBEHHO-HAYYHYIO KapTHHY MHpa,
NPEeOoCTaBIsIeT Haubomee sCHbIE O0Opasubl NPHMEHEHHs HAay9HOrO METOoa
TIO3HAHHUS, TO €CTh Cr10co0a MOTyYeHHs JOCTOBEPHEIX 3HAHUN O MUPE.

OnHa W3 IIaBHBIX 3a/ja4 (U3HUIECKOro 06pasoBaHHsA B CTPYKType o6Imero
00pasoBaHus COCTOMT B (OPMHUPOBAHHH €CTECTBEHHO-HAYYHOM I'DaMOTHOCTH M
HHTepeca K HayKe y 00ydarommxcs.

Wsyuenne ¢usuku Ha 06a30BOM ypOBHE IpeANoNaraeT OBIALCHHE
CTICAYIOIUMHE KOMICTEHTHOCTSMH, XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJIICHHSI,

* OIICHHWBATh U IIOHUMATh OCOOEHHOCTH HAYYHOIO UCCIIEOBAHMS;

e WHTCPIPETHPOBaTH  JaHHBIE M WCIHOJNb30BaTh  HAYYHBIE
JIOKa3aTeNbCTBA /U1 ITOJTy4YeHUsI BBIBOJIOB.

Ilenu wu3ydeHnMs QU3MKE Ha YpPOBHE OCHOBHOIO OO6IIEro o6pa3oBaHUS
omnpenenensl B Konmenuuu npenonaBaHus ydeOHOro mnpeiamera «®Duzmkay B
o0paszoBaTeNpHEIX OpraHusanusx Poccuiickoit ®enepanuu, peatu3yrONIUX
OCHOBHEIE  00Ie00pa3oBaTeNlbHEIE IPOrPaMMBI, YTBEPKAEHHOW pelleHHeM



Komtern MunucTepeTsa npocselienus Poceniickoil deneparin (mpoToxo oT 3
nexabps 2019 r. Ne ITK-4BH).
Ienu n3yyeHus GU3HKH:

npuoOpeTeHHe HMHTepeca H CTPEMICHHA oOydJaroImuxcs K HaydHOMY
M3yYeHWIO IPHUPONBI, PasBATHE MX HHTEIUICKTyalbHBIX H TBOPUYECKHUX
criocoOHOCTEH;

pa3BHUTHE MPEACTABICHUHA O HAYIHOM METOAE MO3HAHKA U dopmMupoBaHHe
HCCIIEIOBATENHCKOTO OTHOIIEHMS K OKPYKAIOIIHMM SBICHHAM,;
dhopMMpoBaHHE HAyYHOro MMPOBO33PEHHMS Kak pesynbTaTa H3yHCHHA
OCHOB CTpOEHUs: MaTepry ¥ GyHIaMEeHTaIbHBIX 3aKOHOB Gbu3UKH;
dopmupoBaHHe MPENCTABICHUH O POJH Gusuky A8 pasBUTHS JIPYTHX
eCTECTBEHHBIX HAaYK, TEXHUKH H TEXHOJIOTHH;

pa3BuTHE  IpPEJCTaBIEHWH O  BO3MOXKHBIX chepax  Oymymieit
npodecCHOHANBHOM eSTePHOCTH, CBSI3aHHOM C (DHU3UKOM, ITOATOTOBKA K
najbpHelneMy 00ydeHUIo B TOM HallpaBjIeHNH.

JlocTKeHHe STUX IleNiedl MPOrpamMMBI IO (usuKe Ha ypoBHE OCHOBHOIO
0611ero 06pa3zoBarus 00eceurBaeTCs PENICHAEM CIIEIONINX 3a/1at:

npuoGpeTeHre 3HAHHE O JACKDETHOM CTPOCHMM  BEIIECTBA, O
MEXaHHYECKHX, TEeIUIOBBIX, DJIEKTPUYECKHMX, MArHMTHBIX W KBAaHTOBBIX
SIBICHUAX;

rpuoGpeTeHre yMEHHH OIMCHIBATE M OOBACHATH (u3nUecKue SBIEHUSI C
FCIIONIB30BAHUEM ITOJIyUSHHBIX 3HAHMUM;

OCBOGHHE METOIOB pelIeHHsl IPOCTEHIMX pacu€THBIX 3afad ¢
MCIIONIF30BAHUEM (bu3ngecKux MoJieneH, TBOPYECKUX U
IPaKTUKO-OPUEHTHPOBAHHBIX 331134,

pasBHTHE yMEHHil HAOMONATh IPUPOAHBIE SBNEHAS U BBITOTHATE OTIBITBI,
naGopaTopHEle  PaGOTHl M OKCIEPUMEHTAJIbHBIC —HCCICJOBAHMI  C
MICTIONB30BAHIEM H3MEPHUTENBHBIX IIPHOOPOB;

ocBOeHMe TIPHEMOB PaboThI ¢ HH(OpManyel GU3MIECKOro COACPXKAHUA,
BKJIIOYAs MH(QOPMAIIMIO O COBPEMEHHBIX JOCTHXECHHUAX Ghu3UKY, aHAIU3 U
KPUTHYECKOE OlleHUBAHUE HHPOPMAIIHH;

3HAKOMCTBO cO chepamu npohecCHOHATBHON AeATENIPHOCTH, CBA3AHHBIMH
¢ (u3nKOH, ¥ COBPEMEHHBIMM TEXHONOTHMSMH, OCHOBaHHBIMH Ha
TOCTIKEHMAX (PU3MUECKON HAYKH.

Ha usydenue ¢usuxu (6a30BbIH ypOBEHB) Ha YPOBHE OCHOBHOIO OOIIEro

oGpazoBanysi OTBOAMTCA 238 4acoB: B 7 KIacce — 68 uacoB (2 4aca B HeJIeN0), B 8
xnacce — 68 wacos (2 waca B Hezeno), B 9 xiacce — 102 gaca (3 gyaca B HeZIEMIO).

[IpesaraeMslil B IpOrpaMMe Mo (GuU3MKe NEpeueHb naboparopHBIX paboT u
OIBITOB HOCHT PEKOMEHIATENbHBIN XapaKkTep, yIuTelb 1e/1aeT BEIOOp MTPOBEACHUSA



nabopaTopHEIX PaboT M OMBITOB C YYETOM HHIMBHAYAJbHBIX OCOGEHHOCTEN!
00y4aroIMXCsl, CIIUCKA SKCTIEPUMEHTANBHBIX 3a/[aHui, MPeIaraeMeIX B paMKax
OCHOBHOI'0 FOCYZIapCTBEHHOI'0 3K3aMeHa 10 (hU3HKe.



COJEPXAHUE OBYYEHU
7 KJIACC

Paznen 1. ®u3uka H €€ poJib B MO3HAHHH OKPYIKAIOIEro Mupa.

duszyka — Hayka O TpUpoje. SIBIeHUS TPHPOIBL. Qu3nyecKue SBICHHA:
MEXaHIUECKHE, TEIIOBEIE, SJIEKTPUIECKHAE, MATHUTHBIC, CBETOBBIC, SBYKOBbIC.

dysuueckie BeluduHBL M3MepeHue (GU3HYSCKUX BETATUH. duzuuecKue
npubopsl. [lorpentHocTs m3Mepenuil. MexTyHapo/Has CHCTEMA e/IHHHUII.

Kak ¢usuka ¥ JApyrde eCTECTBEHHbIE HAyKM M3y4qaroT IIPUPOAY.-
EcTecTBeHHO-HAYJIHBI METOH IIO3HAHMS: HaOIoZleHue, TMMOCTAHOBKA HAY4YHOTO
BOIpOCA, BBABIDKEHHE TUIIOTE3, SKCIIEPUMEHT 110 TIPOBEPKE TUIOTE3, 00BICHEHNE
Ha6ronaeMoro apienus. Onucanye GU3NIEeCKUX SBJICHUH C IIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuuecKue, TEIUIOBbIE, ONEKTpUYEeCKUe, MAarHUTHBIC, CBETOBBIC

SIBIICHUL.
2. ®wmsudeckue MpuUOOPHI U Mpoleypa NPIMBIX M3MEPEeHHH aHaIOTOBBIM U
1 POBEIM IIPUOOPOM.
Jla6opamopubie pabonsl U ONbIHLbL.
1. OmnpeerneHne LeHBI IeNeHus Kbl H3MEPUTEIEHOTO npubdopa.
2. VsMepeHue pacCTOSHUH.
3. Vamepenne 06bpEMa KUAKOCTH U TBEPAOTO TeNA.
4. OmpeneneHue pa3MepoB MabIX TEIL.
5. V3MepeHue TeMIepaTypsl NPU IOMOIIM JKHIKOCTHOrO TEPMOMETpA H
IaTYMKa TeMIIepaTyphl.

6. IIpoBefieHHe HCCIENOBAaHMS 10 IPOBEPKE THIIOTE3BI: NANBHOCTD monéra
IIapuKa, [IyIIeHHOTO TOpPU30HTAIBHO, TeM Gosiblie, 4eM OOJBILE BEICOTA
IIycKa.

Pasnen 2. llepBoHada/bHble CBeleHAs 0 CTPOCHUH BElIECTBA.

CrpoeHde BEIECTBA: arTOMbl M MOIEKYNbl, HX Pa3sMEPEL OmnbITEL,
TIOKa3bIBAIOLINE TUCKPETHOE CTPOSHHNE BEIIECTBA.

JlBwkeHme dacTHIl BemecTBa. CBs3b CKOPOCTA [BWKCHMA HacTHIl €
TeMIiepatypoil. bpoyHOBCKOE [BHIKEHHE, muboysus. B3aumoneidcTBUe HaCTHIL
BelIleCTBA: MPUTHKEHHUE U OTTAIKABAHKE.

ArperaTHble COCTOSIHHS BEIIECTBa: CTPOCHHE Ia3os, KUIKOCTeH U TBEPIBIX
(kpucTaJUTMIecKuX) Tel. B3auMOoCBA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSHHSX M MX 8TOMHO-MOJIEKYJISPHBIM CTPOCHAEM. OcobeHHOCTH
arperaTHbBIX COCTOSHUM BOJBL.

Jemoncmpayuu.

1. Habmonenue 6pOyHOBCKOTO JBHXECHHS.



2. Habmonenue nuddysun.
3. Habmonenue  siBmeHuit,  OOBACHSIOMIMXCA  NPUTSOKEHHEM  HIH
OTTaJIKMBaHUEM YaCTHUI] BEI[ECTBA.

Jlabopamopnuvie pabomol u onsinbl.

1. OmeHka auaMeTpa aTroMa METOIOM psAOoB (C  HCIIONB30BaHHEM

doTtorpadumii).

2. OneIThI 110 HAOIOACHUIO TEIJIOBOTO PACIIUPEHHUS Fa30B.

3. OmnbITEI 0 OOHAPYKEHHIO IEHCTBHUS CHUJI MOJIEKYJIIPHOTO MIPHTSKEHHS.

Pazgen 3. /IBukeHHe H B3aHMO/IeiiCTBHE TeJI.

Mexannueckoe paBmKeHue. PaBHOMEpHOe M HepaBHOMEpPHOE MIBHXKEHHE.
Cxopocts. CpemHSIs CKOPOCTH IIpH HEPaBHOMEPHOM [BIKEHWH. Pacuér myTH u
BPEMEHU JBIKEHUS.

SIBnenne wHepruH. 3aKoH WHepLUUU. B3auMonelcTBHe Tel KaK IPHYHHA
U3MEHEHUsI CKOPOCTH [ABWKEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
ITInorHocTs BemecTBa. CBS3b IUIOTHOCTH C KOIHYECTBOM MOJEKYJ B EIMHHUIIE
00BéMa BellecTna.

Cuna xak XapakTepucTHKa B3aumopeicTus Ten. CHila yIpyrocTd M 3aKOH
I'yka. Msmepenue cuibl ¢ OMOLIBIO JUHAMOMETpA. SIBIIeHHE TATOTEHHS W CHJIa
TsoxecTd. Cuita TSXKeCTH Ha Apyrux Iutanerax. Bec Tena. HeBecomocTs. Crioxenue
CHUJI, HaIIpaBIEHHBIX IO OAHOM mpsiMoil. PaBHone#cTByromas cuin. Cuiia TpeHUs.
Tpenue ckonbxeHUs U TpeHUE MMoKos. TpeHue B IPUPOJie U TEXHHKE.

Hemoncmpayuu.

Habnronenue MexaHU49ecKOoro JIBHXEHHS Tella.

N3mepeHnue cKOPOCTH MPSIMOTHHEHHOTO JBHKESHUS.

Habiroienue sBneHUs HHEPLIUU.

Habnronenne n3MeHeHUs CKOPOCTH MPU B3aUMOICHCTBUH TE.

CpaBHeHuUe Macc 10 B3aUMOJEHCTBHIO TEIL.

CroxeHue CHI, HallpaBJIEHHBIX 110 OJHOU MPSIMOIA.

Jlabopamopnbie pabomsl u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOrO OBMKEHUS (IIapvKa B KXUAKOCTH,
MOJIEIH JIEKTPUIeCKOro aBTOMOOKIIS ¥ TaK Jajiee).

2. OmnpeneneHue cpeqHed CKOPOCTH CKONBXKEHHS Opycka HIIM IIapuKa II0
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPIOTO TeNA.

4. OmbITEl, [AEMOHCTPUPYIOIIHE 3aBHCHUMOCTh pacTsDKeHUs (aedopmaliun)
MIPYKUHBI OT IIPUJIOKEHHOU CHUJIHL,

5. OmnsITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJBXEHUS OT
BECa Tella M XapaKTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Paznen 4. [laBiienune TBEPABIX TeJl, dKHAKOCTEH H ra3os.

L



Jasnenue. Cnocobbl yMEHBIICHUS W YBEIUUCHHUS NABICHHL. JlaBieHue rasa.
3aBHCHMOCTh IaBJeHHMsS rasza oT o0béMa, TemmepaTypsl. [leperada naBiIeHHS
TBEPIBIMM TENaMH, XXHAKOCTAMM M ra3ami. 3aKOH ITackans. ITHeBMaTUYECKHE
MAIIMHEL 3aBHCHMOCT ABJIEHMS >KHIKOCTH OT IIyOHHBL I'HapocTaTHdecKuit
mapagokc. CoobImaronyecs cocynsl. I uapaBIMIecKue MEXaHH3MEL

Armoctepa 3emnu u arMocdepHoe AaBieHue. IIpHYMHBI CyMIECTBOBAHMS
po3aymHOi obomouku 3emmn. Omeir Toppuuennn. Msmepenue aTMOC(hepHOro
NaBIeHUs. 3aBUCHMOCTh aTMOC(HEPHOro aBjIeHus OT BBICOTBL HAll yPOBHEM MOPA.
ITpu6OpEI /s H3MEPEHHs aTMOC(EPHOTO TaBIEHH.

JleiicTBYE YXHUAKOCTH U ra3a Ha MOTPY)XXEHHOE B HUX TEJIO. BrrTankuBaroias
(apxumeioBa) cuia. 3akoH Apxumerna. [lnaBanue Tel. Bo3zgyxonnaBaHue.

Jemoncmpayuu.
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3aBHUCUMOCTD JABJIEHUS ra3a OT TeMIIepaTyphl.

ITepenaya AaBIeHUs XKUIKOCTHIO U Fa30M.

Coo01maromngecs CocyIsl.

['uapaBaryYecKui mpecc.

IIposiBieHHe IeUCTBHSA aTMOC(HEPHOTO AaBICHUS.

3aBHCHMOCTh BBITAIKUBAIOLIEH CHIBI OT 00BEMa IOIPYKEHHOM HacTH
Teja ¥ THIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKABAIOIIEN CHIIBI BECy BBITECHEHHOM YKHUAKOCTH.
VcioBHe TUTaBaHMS TeIl: IJIaBaHWe WU MOTPYKEHHUE Tel B 3aBUCHMOCTH
OT COOTHOIIIEHHUS TTIOTHOCTEN TEIa U KUIKOCTH.

Jlabopamoprbsle pabomvl U ORbIMDL.

L 7

VccnenoBanue 3aBUCHMOCTH Beca Tejla B BoJie 0T 00bEMa IorpyXEHHOM B
YKUIKOCTh YacTH TEJIA.

OnpeneneHnde  BHITATKUBAIOIIEH — CHIBL, JNEUCTBYyIOIE Ha  Telo,
MOTPYKEHHOE B XKUIKOCTb.

IIpoBepKa He3aBHCUMOCTH BHITATKMBAIOIIEH CHIIbI, JEHCTBYIONICH Ha TEJIO
B )KMJIKOCTH, OT MacCCHI Tella.

OnBITE, IEMOHCTPHPYIOIME 3aBHCHMOCTh BBITAJKMBAIOIICH CHIBL
IEHCTBYIOIIEH Ha TeJI0 B JKUIKOCTH, OT 06BéMa TOrpyXEHHOU B
KUIKOCTH YACTH TeJla ¥ OT IUNIOTHOCTH KUIAKOCTH.

KoHCTpyHpoBaHHEe apeoMeTpa MW  KOHCTPyMpOBaHHE JIOAKH H
omnpezeneHue e€ rpy30noAbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JHEPIHUSl.

Mexanudeckas pabora. MOITHOCTB.

[IpocThbie MEXaHM3MBL pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecHsi pbrHara. IIpuMeHeHWe IpaBWIa paBHOBECHS pbrdara K OmoKy.



«3omotoe mpaBuno» Mexanuwkd. KIIJ[ mpocTBIX MexaHW3MOB. IIpocTele
MEeXaHU3MBI B OBITY U TEXHHUKE.

Mexanndeckass oHeprus. KuHeTHdueckas ¥ IOTeHUHATbHAS JHEPTHS.
IIpeBparmenye OHOTO BK/Ia MEXaHMYECKON SHEPruy B APYroit. 3aKOH COXpaHEHHS
SHEPrUH B MEXaHUKE.

Hemoncmpayuu.

1. IIprMepsl IpOCTEIX MEXaHU3MOB.

Jlabopamopmusie pabomel u onsimei.

1. Ompenenenrie pabOTEI CHIIBI TPEHHS IIPH PABHOMEPHOM IBIKECHUH Teja

10 TOPU30HTATIBEHON ITOBEPXHOCTH.

2. Hccnenosanue yClioBHM paBHOBECHS phIUara.

3. Msmepenue KII/l HaKTOHHO#H MIIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPaHEHHUSI MEXaHUIECKOU SHEPIUH.

8 KJIACC

Pasnen 6. TennoBrble siBJIeHHS.

OCHOBHBIE TOIOXEHHS MOJEKYISIPHO--KHHETHYECKOH TEOPHH CTPOCHHS
BemecTBa. Macca ¥ pasmephl aroMOB U MoieKyd. OIBITEI, MOATBEPKIAIONIUE
OCHOBHBIE MOJIOKEHHUS MOJIEKY ISIPHO-KUHETHIECKOM TEOPHH.

Monenu TBEpAOro, KHUAKOTO M Ta3000pa3sHOTO COCTOSHHI BeIIECTBa.
Kpucrannmyeckue u amopdusie Tena. OObsICHEHUE CBOMCTB I'a30B, XUAKOCTEH H
TBEPIBIX Tl HA OCHOBE IOJOXKEHHH MOJIEKYJISIPHO--KHHETHIECKOH TEOpHH.
CmavuBaHue ¥ KamWUIAPHBIE siBieHus. TernoBoe pacupeHue U cKaTue.

Temneparypa. CBsizp TeMmepaTypbl CO CKOPOCTBIO TEINIOBOIO ABHIKEHUS
qacTHl. BHyTpenHss osHeprus. CrocoObl H3MEHEHHs BHYTpeHHeEH SHeprum:
Teronepesaya | COBEpILIEHUE paboTsL. Buasl TeIUIoNepe adn:
TEIUIONPOBOHOCTD, KOHBEKIIHS, U3ITYyUESHHE.

KonndecTBo TemnoTel. YIenbHas TEIIOEMKOCTh BelecTBa. TemnoobMeH
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TemoBoro Oamanca. IliaBieHue w
OTBEpACBAaHUE KPHUCTANIMYECKUX BEIECTB. YJelIbHas TEIIOTa I[LIABICHUI.
ITapoobpasoBanne u koupaeHcauwmsi. Vcrmapenwe. Kumenwe. ViensHast Teruiora
napoodpa3oBaHus. 3aBHCHMOCTh TEMIIEPaTyphl KHIIEHHS OT aTrMOc(epHOro
JaBIICHUSI.

Bnaxxnocts Bo3myxa.

OHeprus TomuBa. Y ielbHas TeIIoTa CrOpaHus.

[TpuHmMnel paboThl TemnoBeIX aBuratenedt KIIJ[ TeIUioBOro mBUTATENs.
Temnunossle nBUraTeNy U 3aIMUTa OKPYIKAIOIIEN CPEIEL.

3aKOH COXpPaHEHUs U NMPEeBPALIeHNs SHEPIHUH B TEILIOBBIX MTPOIECCaX.

Jemoncmpayuu.

1. Habmonenue OpoyHOBCKOTO JBHIKEHHMS.



Habmonenve tuhysun.

Habmonenue sSBI€HUH cCMauYuBaHusA ¥ KalTHUIAPHBIX SIBJICHUH.
Ha6moieHre TEIIOBOIO PACIIUpeHUs TEL.

Vi3MeHeH e NaBIeHrsl ra3a P W3MEHeHWH 00BEMa M HArpeBaHUU MK
OXJIQXKICHUH.

[TpaBuiia M3MEPEHUS TEMIIEPATY PhL.

Bunpl Teruionepenayu.

OxJTaKIeHre TIPU COBEPIICHAN PaboThL.

HarpeBaHue Ipy COBEPIIEHUH pabOThI BHEIIHUMH CHIIaMH.

10. CpaBHEHHE TEIIOEMKOCTEH Pa3IHIHbIX BEIISCTB.

11. HabGmroieHue KAIEHHU.

12. HabmroeHue IOCTOSHCTBA TEMIIEPATy Pl IIPY ILUIABJICHIH.

13. MoeNy TemIOBEIX ABUTaTEIICH.

Jla6opamopHbsie pabomel 1 ONbIMGL.

1. OMBITHI IO OOHAPYIKEHUIO JEHCTBHS CHIT MOJIEKYIIPHOTO TIPUTHKCHIA.

2. ONBITH IO BHPAIMBAHKIO KPUCTAILIOB TIOBAPEHHOM COJTM KK caxapa.

3. OmbITEl 10 HAGMIONEHHIO TEIIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH M

TBEPIBIX TeIl.

4. OmnpeneneHue JaBlIeHNs BO3IyXa B GaioHe MIMPULA.

OmnBITEl, JEMOHCTPUPYIOIIHE 3aBHCHMOCTH JaBICHHA BO3JyXa OT €ro
06BéMa 1 HarpeBaHUS WK OXJIaX/ICHHA.

6. IIpoBepka rMIOTE3bl IMHEHHON 3aBUCHMOCTH JUIMHBI CTONOMKA XKUIKOCTH

B TEPMOMETPHIECKO# TpyOKe OT TeMIepaTyphl.
7. HaGmioneHue H3MEHEHUS BHYTPEHHEH OHEpPruM Tejla B PE3yJbTaTe
TemIonepeaads U paboThl BHELTHUX CHIL.

8. VcciemoBaHue SBICHWS TemIooOMeHa MPH CMEIIMBAHHM XOJIOXHOM M

ropsiuey BOJIBI.

9. OmpeneneHue KONMYECTBA  TEIUIOTBI,  IOJy<IEHHOTO BOIOW  IIpH

Ter1000MeHe ¢ HAarpeThIM METAITHYECKAM LIUTHHAPOM.

10. Onpe/iesieHne yASIbHON TEIIOEMKOCTH BEIECTBA.

11. UccremoBanue mporecca NCrapeHus.

12. Onpe/ieieHne OTHOCUTENIFHOM BIQXKHOCTH BO3yXa.

13. OnpezienieHue y1enbHOM TEMIOTHI IUIABICHUS JIb/Ia.

Pazgen 7. DaeKTpHYecKHe H MATHUTHbIE SIBJICHHS.

Onexrpusauus Teld. J[Ba poma DIEKTPUYECKHX 3apsiioB. BzanmozenicTBue
3apsokeHHBIX Ten. 3akoH Kymona (3aBHCHMOCTB ~ CHJIBl  B3aMMOJICHCTBHS
3apsHKEHHBIX TeJl OT BEJIMYMHBI 3aPSA/I0B H PACCTOSHUL MEKIY TEeJIaMH).

Dnexrpuyeckoe Tmose. Hanpsk€HHOCTB 3/IEKTPUYECKOTO TIONA. [puHIIUD
CYIIepIIO3UIMY SIEKTPUIECKHX HOoJIel (Ha KadeCTBEHHOM YPOBHE).
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Hocurenu snexTpudeckux 3apsaoB. DIEMEHTAPHBIM 3IeKTPUUECKUN 3apsjl.
Crpoenne artoma. [IpoBomHWKM ¥  OUSJEKTPUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOr0 3apsja.

OJNEeKTpUYEeCKUH TOK. YCIOBHS CYLIECTBOBAHMS 3JIEKTPUYECKOrO TOKa.
Hcrounnkn mnoctosHHOro TOKa. JleWCTBUA JIIEKTPHYECKOro TOKa (TEeIUIoBOE,
XHMHYECKOE, MaTHUTHOE). DIEKTPUIECKHUNA TOK B KUIKOCTSIX H ra3ax.

Onexrpuueckas nenb. Cuima Toka. OIeKTpUYECKOe  HaIlpsDKEHHE.
CormpoTuBIeHNe NPOBOIHUKA. YIENBHOE CONMPOTHBIEHME BellecTBa. 3akoH Oma
mis  ydactka nend. IlocnenmoBarensHoe W mapalieNsHOE — COeIMHEHHE
IIPOBOJTHUKOB.

Pa6oTa © MOIIHOCTE O3JEKTPHUYECKOro ToKa. 3akoH JDxoyms—Jlerua.
OJeKTpHUYecKHe LEeNU U NOTpeOUTeH dIIeKTprYecKoii sHeprun B 06Ty, KopoTkoe
3aMbIKaHUe.

IlocrosHHBle  MarHUTEL. ~ B3aUMOZEWCTBHE  IOCTOSHHBIX  MarduTOB.
MarnautHoe nojie. MaruuTHoe 1oJie 3eMiId U ero 3HadeHHe Ui KU3HU Ha 3emile.
Omerr  Opcerega. MarHutHoe T10Jie  3JIEKTPUYECKOrO TOKa. IIpuMeHeHwHe
3JIEKTPOMAarHUTOB B TEXHUKE. J[eliCTBHE MarHUTHOTO I0JIS Ha MIPOBOIHUK C TOKOM.
OIIeKTpOBUraTe/lb IIOCTOSHHOTO TOKA. VICIIONB30BaHWE BIIEKTPOJBHTATENEH B
TEXHHYECKHUX YCTPONCTBaX U Ha TPAHCIIOPTE.

Oneiter ®@apanes. SIBneHue 3IeKTpOMarHuTHON MHIAYKIWH. [Ipasuio Jlenma.
DJIeKTpOreHeparTop. Crioco6sr IIOJIyYEeHUS 3JIEKTPUYECKOM 9HEPIHUH.
OJEeKTPOCTaHI[UK Ha BO30OHOBIISEMbIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpusamys Tei.
JlBa pozia sIeKTpUYEeCKHX 3apsiioB U B3aUMOJCHCTBHE 3apPSKEHHBIX TEIl.
YCTpOUCTBO U JEHCTBHE 3JIEKTPOCKOIIA.
DNeKTpocTaTH4decKas HHIYKIIHS.
3aKOH COXpaHeHHs dIIEKTPUIECKHX 3apSI0B.
IIpOBOAHUKH U OUITCKTPHUKH.
MoenupoBaHye CHIIOBBIX JIMHHUM 3JIEKTPUIECKOTO MOJIS.
HcTOYHUKY OCTOSITHHOTO TOKa.
JlericTBUS 3NEKTPUYECKOTO TOKA.
. DJNIEKTPUYECKUI TOK B )KUIKOCTH.
. 'a30BbI# paspsn.
. I3MepeHue Cuibl TOKa aMIepMETPOM.
. I3MepeHue 3/1eKTpU4ecKoro HalpsKeHHs! BOJIETMETPOM.
. PeoctaT u Marazus conpoTHUBIeHHH.
. B3anmozielicTBHe IOCTOSTHHEIX MAarHUTOB.
. MozenupoBaHue HEBO3MOXKHOCTH pa3ieleHHs [TOII0COB MarHHTA.
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17
18
19
20
21
22
23
24

25

. MonenupoBaHie MarHUTHBIX T1OJI€ OCTOSHHBIX MAarHUTOB.

. OmpeiT Opcrena.

. MarsauTHOE 110jIe TOKa. JJIEKTPOMAaTrHUT.

. JleficTBHe MarHMTHOTO 10/ HA IPOBOJIHUK C TOKOM.

. DeKTpoABUTaTENb IOCTOSIHHOTO TOKA.

. UccnemoBaHue SBIEHUS DJIEKTPOMAarHUTHOM HHIYKITHH.

. OneiTe! @apages.

. 3aBMCHMOCTb HATIPABJCHUS WHYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

. DIIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmnsie pabonivt U OnbimMbl.

1

L A

10.
1ds

12,

13.

14,
15,

16

OmeITel 1O HAGMIONCHHIO OJIEKTPU3AlUM Tell HHIAKIHMed U TIpH
COIIPUKOCHOBEHHH.

WccnemoBaHue JEHCTBUS OJNEKTPHYECKOro TONSI Ha TIPOBOAHMKH U
JIMBNIEKTPUKH.

C6opxa 1 mpoBepKa pabOTEI 3MEKTPIUIECKOM e IIOCTOSHHOTO TOKA.
W3MepeHye U peryJIupoBaHie CHiIbl TOKa.

V3MepeHue U perylIupoBaHue HATPSDKESHHS.

HMcciieoBaHre 3aBUCHMOCTH CHIIBI TOKa, MAYMIEro 4epe3 Pe3HCTOop, OT
COTIPOTHUBJIEHHUs PE3UCTOPA B HATIPSDKCHHS Ha PE3UCTOPE.

OmbITH, IEMOHCTPHUPYIOIIKE 3aBUCUMOCTD BIIEKTPUIECKOIO
COTIPOTHBIEHHS TIPOBOJHMKA OT €ro IMHBIL, IUIOM@AN I[ONepedHoro
CeueHMsI U MaTepuana.

I[TpoBepka MpaBWia CIOXKEHHS HANPDKCHHH TIPU IOCIEN0BATENIEHOM
COE/IMHEHHH JBYX PE3UCTOPOB.

[IpoBepka IpaBwia IS CHJIBI TOKa IPH IApaIeNbHOM COCAMHCHHH
PE3UCTOPOB.

Onpepenenue paGoTHI BIEKTPHIECKOr0 TOKA, HIYIIETO YepPe3 Pe3UCcTop.
OnpezieneHre MOIIHOCTH — DJICKTPHYECKOro  TOKa, BBIZIETISIEeMOM  Ha
pe3ucTope.

HWccienoBanie 3aBUCAMOCTH CHIIBI TOKa, MOYIIEro 4yepes JaMIo¥Ky, OT
HaIpsHKeHUS Ha HEH.

Omnpenenenue KIIJ] narpeBaresns.

VccireioBaHie MarHUTHOTO B3aUMO/IEHCTBHUS MIOCTOSHHBIX MarHUTOB.
V3ydyeHre MAarHUTHOIO IO  TOCTOSHHBIX ~MAarHUTOB —IPH  MX
00beIMHEHUH U Pa3/IeIICHUH.

. ViccnenoBanue eicTBHUS SJIEKTPHUSCKOro TOKa Ha MarHUTHYIO CTPEJIKY.



17. ONBITBI, NOEMOHCTPUPYIOIIHME 3aBHCHMOCTE CHUIIBI  B3aUMOJIEHCTBUS
KaTyllKH ¢ TOKOM K MarHuTa OT CHJIBI TOKa M HaNpaBlIeHHS TOKa B
KaTyIIKe.

18. M3ydenue nelCTBUSI MAarHUTHOTO T10JIS HA TPOBOJHHUK C TOKOM.

19. KoHcTpyupoBanue U H3ydeHHe paboThl SIeKTPOABUTIATE]Is.

20. Mismepenue KI1J] sneKTpoaBUraTensHON YCTAHOBKH.

21. ONBITEI O HMCCIENOBAHUIO SIBIIEHHS 3JIEKTPOMATHUTHOM UHIYKIUH:
HCCIIeIOBaHNE H3MEHEHHWH 3HAYEHHs W HAIpaBICHHA HHIYKIMOHHOTO
TOKA.

9 KJIACC

Pasgen 8. Mexanuueckne siBJ€HMS.

Mexanuyeckoe nBwkeHHe. MarepuansHas Touka. CHcTeMa OTCYETA.
OTHOCHUTENBPHOCTE MEXaHHYECKOTO MBIKEHHWs. PaBHOMEepHOe IIpsSMOJIHHEHOe
nBikenne. HepaBHoMepHOe IpsMosrHelHOe aBmwkenue. CpeqHss # MTHOBEHHAS
CKOPOCTS TeJla IPY HEpaBHOMEPHOM IBH)KEHHH.

Yckopenue. PaBHOycKOpeHHOe mpsMoiuHeHoe aBmkeHHe. CBOGOIHOE
nagenue. OneiTel [ anunes.

PaBHOMepHOE ABWXEHME IO OKPY)XXHOCTH. [lepHon W YacToTa OGpalleHus.
Jlunelinas u yrnosas ckopocTH. L[eHTpoCTpeMUTEIBHOE YCKOPEHHE.

[Tepserii 3axon Hetotona. Bropoii 3axon Hetorona. Tperuit 3akon Herotona.
[TpuHIMD Cynepro3umuy CHil.

Cuna ynpyrocrtu. 3akon 'yka. Cria TpeHus: chila TpEHHS CKOTBXEHHUS, CHIa
TPEHHS TI0KOS, IPYTHe BUIBI TPEHHUS.

Cuna TsSKeCTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOGOIHOTO
majfenus. JIprwkenue mianer Bokpyr Conuma. IlepBast KocMudecKash CKOPOCTb.
HesecomocTs 1 nieperpysku.

PaBHOBecre MarepuanbHOM ToukH. AGCOMOTHO TBEpIOE Teno. PaBHOBecHe
TBEPJOTO TeNa C 3aKPEeIIEHHON OChIO BparmeHus. MomeHT cuisl. LleHTp TsoxecTH.

Wmnynse Tena. VisMeHeHHe uMITynbca. VIMITYIbC CHITBL. 3aKOH COXpaHEHHS
HMITyJIbca. PeakTUBHOE JBHKEHHE.

Mexanudeckas pabora ¥ MOIIHOCTE. PaGoTa CHI TSKECTH, YIIpYTOCTH,
Tpenus. CBa3b 9Hepruu U pabotsl. [loTeHumansHas 3Heprus Tena, MOIHATOro Haj
IIOBEPXHOCTHIO 3eMiH. [loTeHMansHas sueprus cxatoi npyxuHsl. Kuaerndyeckas
sHeprus. Teopema 0 KHHETHUECKOH DHEPrHH. 3aKOH COXPaHEHHS MEXaHHYECKOH
SHEPTHH.

Hemoncmpayuu,

1. Habmonenne MexaHM4eCKOTO JBI)KEHHS TeJla OTHOCHTENILHO Pa3HbIX TEIl

oTcyéra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue IyTeil ¥ TPaeKTOPUH ABWKCHHS OIHOTO M TOTO Ke Tena
OTHOCUTEJIBHO Pa3HbIX TeN OTCUeTa.

V3MepeHnie CKOPOCTH M yCKOPEHHS PSIMOTHHEHHOTO JBIKCHHS.
HcciieroBaHue TPU3HAKOB PABHOYCKOPEHHOIO IBIKCHHMA.

HabnroneHue JBMKEHHS Tejla IT0 OKPYKHOCTH.

HabmrofeHne MeXaHHYeCKUX SBIEHUM, TPOUCXOAAIINX B CUCTEME otcuéra
«Tenexxka» TIpy €& paBHOMEPHOM M yCKOPEHHOM  JBIDKCHHU
OTHOCHTENBHO KabuHeTa (PU3UKH.

3aBHCUMOCTh YCKOpPEHHUs Tella OT MacCel Tena U JeWCTBYIOIEH Ha HETo
CHJIBL.

Ha6 o IeHre paBeHCTBa CHIL IPY B3aMMOACHCTBUH TEIL.

3MeHeHUe Beca Teja IPH YCKOPEHHOM JIBHXKCHHH.

[lepenada MMITyJIbCA TIPU B3aUMOACHCTBHH TEIL.

IIpeo6pa3oBanusi SHEPTUH NPH B3AUMOJICHCTBHUY TEL.

CoxpaHeHHe MMITy/IbCa IPH HEYIPYTOM B3aHMOJICHCTBHH.

CoxpaHeHHe UMITYIIbCa IIPU aGCOIIOTHO YIPYTOM B3aMMO/IEACTBHH.
Hab6mrozieHue peakTUBHOI'O JIBUKEHHS.

CoxpaHeHre MeXaHUYeCKOU SHEPTHH IpH cBOOOJHOM I1aJIEHHUH.
CoxpaHeH#e MeXaHUIECKOM SHEPTHH IPH ABIKECHHH Tela IO/ IENCTBUEM
pyKUHBL

JlabopamopHsie pabomol U ORbIMbL.

1,

KoHcTpyupoBaHKe TpakTa uld pasroHa U JanbHEeHUIero paBHOMEPHOIO
IIBUYKEHUS IIapUKa MM TEJISKKH.

OnpezieieHrde CpefHel CKOPOCTU CKOJIBXCHUS Opycka HIH ABHKCHUA
IIapyKa 0 HAKJIOHHOM! MIIOCKOCTH.

Omnpejenenye YCKOPEHMs Tella IPY PaBHOYCKOPEHHOM JBIDKEHUH IO
HAKJIOHHOM IIJIOCKOCTH.

HWccenoBaHie 3aBUCHMOCTH IIyTH OT BPEMEHU IIPH PaBHOYCKOPECHHOM
BIOKEHWH 0e3 HadalbHOM CKOPOCTH.

[IpoBepka TWIOTE3BI: €CIM IPU PABHOYCKOPCHHOM IBIDKCHHH Oe3
HayalbHOH CKOPOCTH ITyTH OTHOCATCS Kak pIA HEYETHBIX YMCEll, TO
COOTBETCTBYIOIIUE IPOMEKYTKHA BPEMEHH OJTUHAKOBEI.

WccnemoBanie 3aBUCHMOCTH CHJIBI TPEHUS CKONBXECHHS OT CHIIBI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenne K03QHHUIMEHTA TPEHNS CKOIBKEHHA.

Ormpezienenye XECTKOCTH IIPYKUHBL

Onpepnenenre paGOThI CHUIbI TPEHUs NIPH PaBHOMEPHOM ABHIKEHWH TeJa
[10 TOPU3OHTANBHOM ITIOBEPXHOCTH.



10. Ompenenienue  paGoThl CHIBI  YOPYTOCTH IpH TOABEME TIpy3a C
HCITI0JIE30BaHUEM HEIIOABHKHOTO U TTOABMXHOTO GJIOKOB.

11. I3y4eHne 3aKk0Ha COXpaHEHHUS SHEPTUH.

Pasgen 9. Mexanuueckne KoJieOaHHSA M BOJIHDI.

KonebGarensnoe npmkenre. OCHOBHEIE XapaKTePHCTHKHA KoJeOaHuii: epro,
4acToTa, aMIUIuTyaa. MateMaTidecKkuit ¥ NPy KHHHBIN MasTHuUKH. [IpeBpanieHue
SHEPTUM IPH KoleOaTeTbHOM JIBHKEHHH.

3artyxaromme — konebanmsA.  BuIHykIeHHble  KonebaHWS.  Pe3oHaHC.
Mexanuyeckue BonHpl. CBolfcTBa MeXaHMYeCKMX BONH. IIpomoibHEIE H
IonepeyHble BONMHBL JlIMHA BOJNHEI M CKOPOCTH €€ paclpoCTpaHEHHs.
MexaHndecKkue BOJHEI B TBEPAOM Telle, CEHCMUIECKHE BOJIHEL.

3Byk. I'poMKOCTE 3Byka M BbIcoTa TOHa. Orpaxenue 3Byka. MH(pasByk u
YIBTPa3BYK.

Hemoncmpayuu.

1. Habmronenwe konebaHwii Ten Ioj HEWCTBHEM CHIBI TSXKECTH U CHIIBI

YIPYTOCTH.

2. HaOmonenue konebanuii rpy3a Ha HUTH U Ha IIPYKHAHE.

3. Habmronenue BEIHY)XIESHHBIX KONeOaHUM U pE30HAHCA.

4. PacrnpocTpaHeHHe MPOJOJIBHBIX U HONEPEYHBIX BOJIH (Ha MOJIEIHN).

5. HaGmromeHue 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYeCKHi pe3oHaHC.

Jlabopamopusie pabomel u onsvimel.

1. OmnpeneneHue d9acTOTHI M Iepuoia KoieGaHMM MaTeMaTHIecKOro
MasTHHKA.

2. Omnpenenenre 9acTOTH U IIEPHOIA KOJIEOAHMI IPYKUHHOIO MASTHHKA.
HccnenoBanue 3aBUCIMOCTH ITEpUOa KOeOAaHHUM ITOIBEIIEHHOr0 K HATH
rpy3a OT ATHHEI HUTH.

4. Mccnenopanne 3aBUCHMOCTH IIEpHOAa KOJeOaHuUM MTPYKUHHOTO MasTHUKA
OT MaccHI Tpy3a.

5. IIpoBepka He3aBHCUMOCTH IIepHOAa KoiebaHui rpysa, MOABENIEHHOIO K
HUTH, OT Maccsl rpysa.

6. OmbITBl, JEMOHCTPHUpPYIOLIHE 3aBHCHMOCTh  Il€pHoga  KoiebaHuit
IIPY>XKMHHOIO MasTHHAKA OT MacChl Ipy3a U )KECTKOCTHU TIPYIKUHBL.

7. W3mepeHue yckopeHHs CBOOOIHOIO MaeHHS.

Pasngen 10. DexTpoMarHuTHOE MOJIe H 3JIEKTPOMATHATHBIE BOJIHBL.

ONeKTpOMarHuTHOEe  Iojie.  DIEeKTPOMAarHWTHEIE  BONHEL ~ CBoficTBa
3NIeKTpOMarHuTHEIX BOJH. Illkana simekTpomarHuUTHBIX BOJH. Mcmons3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JIJIT COTOBOM CBSI3H.



DexTpoMarsuTHas mpupona csera. CKOpOCTh CBETa. BoJyiHOBBIE CBOMCTBA
CBeTa.

[emoncmpayuu.

1. CpoiicTBa 3MeKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlab6opamopHbsie pabombl 1 ONbIMBL.

1. Vi3ydeHue CBOMCTB JJIEKTPOMArHHTHBIX BOJH C ITOMOIIBIO MOOHIIBHOIO

Tenedona.

Paspen 11. CBeToBbI€ fIBJIEHHUS.

Jlyqepas ~ Mozemb  cBera.  MICTOUHMKM  CBeTa. [TpsiMonuHeHHOE
pacmpocTpaHenne cBera. 3arMerus ConHIa 1 JIyner. Otpaxernne cpera. Ilmockoe
3epKajio. 3aKOH OTPaKEHUS CBETA.

ITpenomneHue cBeTa. 3aKOH IPENOMIICHHS CBETa. IlonHOEe BHYTpPEHHEE
OTpaceHHe cBeTa. VICIIONB30BaHWE IOJHOTO BHYTPEHHEro OTPXCHUI B
ONTUYECKHUX CBETOBOIAX.

Jlumza. Xox myueit B smH3e. OnTudeckas cUcTeMa doToanmnapara,
MHKpOCKOTIA W Teleckoma. [7a3 Kak ONTHYecKas CHCTeMa. bnuzopykocTh H
JAJIEHO30PKOCTE.

Pasnowxenme Gemoro ceera B cmektp. Ombitel Heroroma. CroxeHue
CIIEeKTpaJIbHBIX 11BETOB. Jlucnepcus cBeTa.

JMemoncmpayuu.

IpsMonuHeHHOe pacpoCTpaHEHUE CBETa.

OrpaxeHHE CBETA.

Tomyuenue n300paXxeHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKasax.

[penomiieHue cBeTa.

OnTHuecKuii CBETOBO/I.

Xop ydeii B coOOUparoIei JHH3e.

Xon nmyde B paccerBaroOIIeH JIMH3E.

[Tony4uenue U300paKEeHH C TIOMOIIIBIO JIMH3.

Ipusimn gefictBus GoToanmapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 6enoro cBETa B CIEKTP.

12. TTomy4enue Georo cBeTa IpH CIOKCHUH CBETa PA3HBIX IBETOB.

Jlabopamoprbsie pabomesl U ORbIMbL.

1. UcciemoBaHWe 3aBHCUMOCTH yIJIa OTPaKEHHs CBETOBOIO Jiyda OT yTia
TTaeHUs.
M3yueHue XapaKTepHCTHK M300paXKeHUs IPEIMETA B TIIIOCKOM 3epKajle.
HMccieoBaHe 3aBUCUMOCTH yTJla IIPEJIOMIIEHHS CBETOBOI'O JiyHda OT yria
naieHusl Ha TPaHULlE KBO3IYX—CTEKIION.
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4. Ilomy4genue n300paXkeHUi ¢ TIOMOIIBIO COOUPAIOIIEH JIMH3EIL.
Ompenenennrie GOKyCHOrO pacCTOSHHS M ONTHYECKOW CHIIBI COOMparomei
JIUH3EL.

OrbITEI 10 pa3IoXeHnIo OeIoro cBeTa B CIIEKTP.
OMBITE 110 BOCIPUATHIO IIBETa IPEIMETOB IPU HX HAOIIOMEHWH uepe3
LIBETOBBIE (DHIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHHUS.

OneiTer Pesepdopna u mimanerapHas mozens aroma. Moxens atoma Bopa.
Vicnyckanwme u niorsiommenue ceeta atomoM. KBanTel. JIuHeiyarTsie CieKTpsl.

PagnoaktuBHOCTE. Anb(da-, 6eta- U ramma-usiydeHus. CTpoeHrue aTOMHOIO
anpa. Hyxinonnas wmozens aromHoro smpa. Mzoromel.  PagmoakTuBHBIE
npespaieHus. [lepron nomypacnana aTOMHBIX SIep.

Anepusle peaknuu. 3aKOHBI COXPaHEHHS 3apsI0BOrO M MacCOBOTO YHCEIL
Oneprus cBa3u aTtoMHbIX saep. CBs3p Macchl M SHEPrUM. Peakumy CHHTE3a U
nenenus saep. Mcrounnku snepruu ComHIa U 3BE3,

Snepras sHepretHka. J[eHCTBUS paJMOAKTHBHBIX H3ITyYEHHM Ha JKHUBBIE
OpraHU3MEL.

Hemoncmpayuu.

1. CreKTpbl H3Ty4eHHs U TTOTIIONIEHHUS.

2. CrexTpbl pa3IUYHbBIX Ta30B.

3. CmexTp Bomopoja.

4. Habmonenue TpekoB B kamepe Buiscona.

5. PaboTa cuéTunka HOHU3UPYIOIHUX U3TyUEHUH.

6. PerucTpanus u3rydeHus IPUPOLHEIX MHHEPAIIOB U IIPOLYKTOB.

Jlabopamopusie pabomsl u onvimol.

1. HabmioneHue CINTOMIHEIX U JIMHEWYATHIX CIIEKTPOB H3IIyYEHHS.

2. HccrenoBanue TpeKOB: M3MEpPEHHE SHEPrHH YacTHIBI MO0 TOPMO3HOMY

ytH (o GoTorpadusim).

3. HMsmepenue paioakTHBHOTO (OHA.

IToBTOpHTE1BLHO-0006MAaTOMIHIT MOAYIb.

IToBTOpHuTEIEHO--0000IIaOIHI MO b IPeHA3HAYEH IS CHCTEMAaTH3AINH
U 0000meHHWs INpeaMEeTHOrO  COZEpXKaHWS W  ONBITa  JeSTEIBHOCTH,
IPpHOOPETEHHOrO NP U3yUeHHUH BCEro Kypca (GU3MKH, a TaKKe Ul IOArOTOBKH K
OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMeHy 10 Gu3uke s OO0yJaroIIuxcs,
BBIOpaBIINX 3TOT y4eOHbIH ITpeIMeET.

IIpu ¥3ydeHUH NaHHOIO MOZIYJS PEaU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATENIbHOCTH, HA OCHOBE KOTOPBIX 00ecredmBaeTcs NOCTIDKEHHE IPEIMETHBIX U
METAIlpeIMETHBIX  IUIAHUPYEMBIX  pe3yasTaroB  ofydeHus, dQopmupyercs
€CTECTBEHHOHAy4YHas T'PAMOTHOCTh: OCBOEHWE HAYYHBIX METOJIOB WMCCIIENOBAHUS



ABJIEHUH TIPUPOIBl U TEXHUKH, OBJIAJCHHE YMCHHAMH 0OBICHATE (PU3UIECKUE
SBTICHHs, TPUMEHss TIOJNyYCHHbIE 3HAHWsA, pemarh 3ajadd, B TOM HHCIC
KadeCTBEHHBIE ¥ DKCIIEPUMEHTAIBHBIC.
[IpYHIMMHATEHO JIeATeIHHOCTHBIA XapaKTep JAHHOTO pasjiesia peansyerc
38 Cu&T TOro, HTO OOYJAIOIIAecs BBINOJHAIOT 3aJaHud, B KOTOPhIX UM
IpeaIaraeTcs:
Ha OCHOBE TMOJNYYEHHBIX 3HAHMHM pacro3HaBaTh M HAY4HO OOBSICHATH
(u3MyecKue SBIEHHS B OKpYKatomeil MpUpoae 1 [IOBCEHEBHOW XKHU3HM;
HCIIONB30BATH HAYYHBIE METOMIBI MCCIEAOBAHHS GUINIECKHX SBNCHUH, B TOM
yyclie I IPOBEPKH THIIOTE3 U MONYYESHUS TEOPETHIECKUX BEIBOIOB;
OGBSCHATh HAYYHBE OCHOBBI HAMOONee BAKHBIX JOCTHKEHUH COBPEMEHHBIX
TeXHOJOTHH, HAIIPIMED, IPAKTHIECKOro MCIONB30BAHMS PA3INIHEIX UCTOTHIKOB
SHEpTMH Ha OCHOBE 3aKOHA MPEBPAIIEHUs ¥ COXPAHEHUS BCEX M3BECTHBIX BHIOB
3HEPTHUH.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI ITPOTPAMMBI IIO
®U3HUKE HA YPOBHE OCHOBHOI'O OBIIETO OGPA30OBAHHUSA

Wsyuenue Qu3MKy Ha ypoBHE OCHOBHOIO 0o0IIero o0pa3oBaHUs HAIPABIEHO

Ha JIOCTHKEHHE JITYHOCTHBIX, METaIIPEIMETHBIX U NMPEIMETHBIX 00pa3oBaTeIbHEIX
pe3yIbTaToB.

B pesynbrare uzyvenus Qu3MKy Ha ypOBHE OCHOBHOTO 06IIEro o6pa3oBaHus

y oby4aromerocs OyayT chopMHpPOBaHBI ClEAYIOIIKE JIAYHOCTHBIE PE3yIbTaThl B
9aCTH:

1) naTpHOTHYECKOr0 BOCIIHTAHHS:

— MPOSIBJIEHHE MHTEPEeCa K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCHMCKOM
(hu3uyecKol HayKH;

— LEHHOCTHOE OTHOILEHKE K JOCTH)KEHUAM POCCUNCKUX YIEHBIX--(DU3UKOB;

2) rpaKIaHCKOro H AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHS:

— T'OTOBHOCTE K aKTHBHOMY Y4aCTHIO B O0CYXA€HHMU OOIIECTBEHHO 3HAYMMEBIX
W OTHYECKHX TMpoOieM, CBS3aHHBIX C TIPAKTHYECKHM IPUMEHEHHEM
JOCTHXEHUH U3UKH;

— OCO3HaHWE BaXHOCTH MOPAIBHO--3TUYECKUX NPUHIUIIOB B EATEIBHOCTH
Y4EHOTI0;

3) 3¢cTeTHYeCKOro BOCIIATAHHS :

— BOCIPHUATHE DCTETHYECKHX KadecTB (PU3WYECKOH HayKu: e€ rapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHHIHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHHS

— OCO3HaHHE LEHHOCTH (HM3WYecKOd HAayKH Kak MOIIHOTO WHCTPYMEHTA
ITO3HAHHUS MHPa, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BaXKHEHINEH COCTaBIAIOLIEH
KyJIBTYPBHI;

— Ppa3BHTHE Hay4YHOM IFOOO03HATENIBHOCTH, HHTEpeca K HCCIIENOBATENbLCKOM
JeATETbHOCTH;

S) <¢opvupoBaHHs  KyJAbTYphl 30pPOBbSI H  3MOIMOHAJIBLHOIO
O6naromosryqus:

— OCO3HaHWe IEHHOCTH Oe3omacHOro ofpa3a JXH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXHOCTH IIpaBWI 0e30IIacHOrO IOBEJEHHS Ha
TPaHCIIOPTE, Ha JOpOrax, C 3JEKTPUYECKHM U TEIUIOBEIM 00OpYAOBAaHHEM B
IOMAaIIHHX yCIOBUSX;

— C(OPMHPOBAHHOCTs HaBbIKa pedIeKCHH, NpPH3HAHHE CBOEro mpaBa Ha
omuOKy ¥ TaKOro e mpapa y Ipyroro 4eioBeKa;

6) TPyAOBOro BOCIHTAHHS:

— QAKTHBHOE y4YacTWe B DEIICHHHM IIPAKTHYECKUX 3a7ad (B paMKaxX CEMBH,
00pa3oBaTeNnbHOM  OpraHM3amdM, TroOpoAa, Kpas) TEXHONOTHYECKOW W



COIMATbHOM HANpaBIeHHOCTH, TPeOyIoIMX B TOM HHCIE H GbU3UIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUIECKOMY M3yYeHHIO IPO(ECCHH, CBI3aHHBIX C (bu3NKOH;

e 7) 5KOJIOTHYECKOT0 BOCTIHTAHMSI:

¢ — OpHeHTAI[Us HA MPUMEHEHWe (QH3MYECKUX 3HAHWH U pelleHus 3anad B
06IacTH OKpyXarolell Cpelpl, [UIAHHPOBAHMA TMOCTYIKOB M OLECHKH HX
BO3MOYKHBIX TIOCIIEICTBHMN [UIS OKPY KAOIIeH Cpe/Ibl;

e — OCO3HAHME TIOBANLHOTO XapaKTepa JKOJOTHYECKHX MpobieM H IyTeH HX
peleHus;

e 8) ajanTanHH K M3MEHSIOUIAMCS YCJIOBHAM coIHaJbHOH H NPHPOAHOM
cpeabl:

¢ — poTpeOHOCTH BO B3aMMOJEHCTBHM IIPU BBIIOTHECHHH HCCIIEOBAaHUM H
IIPOEKTOB (DU3UYECKON HAMpPAaBIEHHOCTH, OTKPBITOCTh ONBITY M 3SHAHHAM
APYTHX,

e — [IOBBINIEHHE YPOBHS CBO€H KOMIIETCHTHOCTH Hepe3 MNpaKTHICCKYIO
JeSITeIbHOCTD;

e —moTpebHOCT B GOPMHUPOBAHMM HOBBIX 3HAHMH, B TOM HHCIC (hopMynupOBaTh
WIIeH, IOHATHS, TUIIOTE3BI 0 QU3NUeCKUX 0OBEKTaX U SBICHHAX;

e — Oco3HaHHE Je(UIUTOB COOGCTBEHHBIX 3HAHUH ¥ KOMIICTCHTHOCTEH B obnacty
buznky;

¢ — IUIAaHMPOBAaHHE CBOETO PA3BUTHA B NPUOOPETEHHH HOBBIX bu3MHeCcKuX
3HAHUWM;

e — CTpeMJICHHE QHATHU3UPOBATH U BEUSIBISATE B3aHMOCBS3H IIPUPOLIEL ob1mecTBa U
SKOHOMHUKH, B TOM HHCJIE C HCIIOJIBb30BaAHAEM (U3NUECKUX 3HAHUM;

e — OIIGHKa CBOHX JEHCTBUM C Y4ETOM BIMAHUA HA OKPYXKAIOIIyIO0 CPENy,
BO3MOKHBIX I7100aJIbHBIX IOCTIEICTBHUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesy/isTaTe OCBOEHHS HPOTPaMMbl IO (H3MKE HA yPOBHE OCHOBHOIO
o61mero 06pasopanus y obydatomierocs 6yayT chOpMUPOBAHEL MeTaNpeAMeTHbIE
pe3yabTaThl, BKIIIOYAMONIUE 03HABATEIbHbIC YHUBEPCAIBHBIC yueOHbIe NeHCTBHS,
KOMMYHHKATHBHBIE ~ yHHBEpCaJlbHBIE  ydeOHble — JCHCTBHUA,  PEryJIATHBHBIC
yHUBepCaTbHble yueOHbIEe TeHCTBHU.

[lo3HaBaTeJbHBbIE YHHBEpCAAbHbIe YueOHbIe IeHCTBHS

BazoBbie JJorn4ecKHe JeHCTBHSA:



BBIBIATE M XapaKTepU30BaTh CYILIECTBEHHBIE IIPU3HAKA OOBEKTOB
(sBneHUR);

yCTaHaBJIMBATh CYIIECTBEHHbIN MIPU3HAK KIACCH(UKALAN, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pACCMaTPUBAEMBIX (haKTax,
OaHHBIX ¥ HAOTIOAEHUIX, OTHOCSIIUXCS K QU3UIECKUM SBICHUSIM;
BBISBIIATE [TPUYHHHO--CJIEJICTBEHHEIE CBS3HM IIPU H3YyYCHHH (GU3UYECKUX
SIBTICHUH U TIPOLIECCOB, J€aTh BBIBOJBI C MCIIONB30BAHUEM A€TyKTHBHBIX
W UHIYKTHBHBIX YMO3aKIIIOYeHHWH, BBIABUraTh THIIOTE3bl O B3aHUMOCBI3AX
(GU3NYeCKUX BEIUYHH;

CaMOCTOSTENIFHO BEIOMpAaTH CIOco0 pemreHHs YyJeOHOH Qu3nuecKon
3aa4i (CpaBHEHHE HECKOJBKMX BapHaHTOB peIleHHs, BEIOOp Hauboiee
ITOJIXO/IAIIETO C YIETOM CAMOCTOSTEIBHO BEIIENIEHHBIX KPUTEPHEB).

ba3oBble Hccile10BaTeIbCKHE JeHCTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK FCCIIeIOBATeNECKAN HHCTPYMEHT TTO3HAHUS;
ITPOBOAMTE 110 CAMOCTOSTEIEHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIIOXKHBIN
(GU3UYECKUl OSKCIIEPUMEHT, HEOONBIIOE HCCIeoBaHAE (QHU3UIECKOTOo
SIBJICHHUS;

OLIECHWBATh HA TNPUMEHHMOCThP H JOCTOBEPHOCTh WH(GOpPMALHIO,
MOJYYEeHHYIO B XOJI€ UCCIIEIOBaHUS WK DKCIIePHUMEHTa;

CaMOCTOATENBHO (OPMYJIHPOBAaTh 0000IIEHNS W BEIBOLEI [0 pe3ysbTaTaM
MPOBEIEHHOI0 HaOIIIOI€H S, OIBITa, UCCIIeJOBAHUS;

IIPOTHO3MPOBAaTh BO3MOXKHOE JalibHellllee pa3BUTHE (UIUIECKUX
IPOIIECCOB, a TAK)KE BBIIBUTATH MPEAMONIONKEHHUS 00 X pa3BUTHHU B HOBBIX
YCIIOBHSIX ¥ KOHTEKCTaX.

PaGora ¢ nndopmanmen:

TIPUMEHSTh Pa3IMYHBIC METOJbl, HHCTPYMEHTBI U 3aIPOCHI IIPU IIOUCKE U
orbope MHGOpPMAIlMKM WIA JAaHHBIX C Y4ETOM IIPEUIOKEHHOHW ydeOHOMI
(bu3nyYecKod 3a1a4H;

aHaJIU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATh MH(OPMAIUIO
Pa3IUYHBIX BUIOB U (hOpM IPECTaBICHUS;

CaMOCTOSTENIFHO BBIOMpATh ONTHMANBHYIO (opMy IpeICTaBICHUA
WHOOPMALIMM ¥ WUTIOCTPUPOBATh pelIaeMble 3aJadyd HECIOXHBIMHU
CXeMaMH, AharpaMMaMu, HHOH rpa@HKoi ¥ UX KOMOWHAIUAMHU.

KoMMmyHHKaTHBHBIE YHHBepcaJdbHbIe y4eOHbI€e elcTBHA:

B Xole OOCYXIeHHS ydeOHOro Marepuaia, pe3ylbTaToB JIa0OpaTOPHBIX
paboT ¥ POEKTOB 3a/1aBaTh BOIIPOCH! IO CYIIECTBY 00CYXJaEMOM TEMBI U
BBICKA3bIBATh WJIEW, HALlEJICHHBIE Ha pelleHHe 3aladd U IIOJJIepP)KaHMe
OnaroxenaTelbHOCTH OOLIECHHS;



COTOCTABIATh CBOM CYXICHHS C CYXICHHSMHU JpYyTHX YHaCTHHKOB
nuasora, OGHAPYXKMBATh Pasiidie U CXO/ICTBO TIO3UIIHIL;

BBIPA)KATh CBOIO TOYKY 3PEHHs B YCTHBIX M IIHChMEHHBIX TEKCTaX;
[yGIIMYHO TIPEJICTABIATE PE3y IBTATHI BEITOIHEHHOTO (QU3MIESCKOTO ONbITa
(3KCIIEpUMEHTA, UCCIETOBAHNS, TIPOCKTa);

TOHMMAThb ¥  WCIONB30BAaTH  MPEUMYIIECTBA  KOMAaHIHOW U
WH/MBHAYaIbHON paboThl IpPH pEIMeHMH KOHKPETHO#H (u3ugecKon
po0IeMBI;

IPUHMMATH 1] COBMECTHOM JESTelbHOCTH, OPraHH30BEIBATH JICHCTBUS
Mo eé IOCTIKEHWIO: PAaCIpedeNsiTh poju, O00CYXHaTh IPOLECCH U
pe3yIBTaThl COBMECTHON paboThl, 060011aTh MHCHHA HECKONBKIX JIIOJIEH;
BBIIIOJIHSATH CBOKO YacTh pabOoTHI, JOCTHUras KaueCTBEHHOIO pe3ylbTara Io
CBOEMY HAIPABIEHMIO U KOOPIMHMPYsS CBOH JEHCTBUA C NpYIAMH
YyIeHaMU KOMAaH/IBI,

OIIEHUBATH KAUeCTBO CBOEr0 BKJIaZla B OOLIMH MPOMYKT IO KPUTEPHAM,
CaMOCTOSITENIbHO COPMYJIMPOBAHHBIM YIaCTHUKAMY B3aUMOACHCTBHS.

Pery1siTHBHBIE YHHBepca/lbHbIe y4eOHbIe JeHCTBHSA

Camoopranusanus:

BEIABIATH [POGTEMBl B KHU3HEHHBIX M y4eOHBIX CHUTyalMsX, TPEOYIOIIMX
I pelieHnsT (PU3HIECKHIX 3HAHMM;

OpWEHTHpOBaTbCS B  PasM4HBIX IMOJXONAaX [PHUHATHA  PEIICHUH
(MHIMBUIYaTbHOE, TPHUHSTHE PEIIeHUA B IPYIIe, NPHHATHE PeIIeHUH
rpymmoit);

CaMOCTOSTEBHO COCTABIIATE ATOPUTM pelleHns GU3NIECKOn 3aJa4uy WK
IUIaHA MCCIIENOBAHUA C YYETOM HMMEIOIIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATE [IPEIaragMble BAPUAHTHI PEIICHUN;
ZienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEILCHUE.

CaMOKOHTPO/Ib, SMOIIHOHA/ILHbI HHTEJJIEKT:

JlaBaTh aJleKBaTHYIO OLIEHKY CUTYalldH ¥ TpeAsiarath IIaH e¢ U3MEHEHHUS,
OGBSCHATH TPHYMHBI JOCTIDKEHHs (HENOCTHXKEHHS) pe3yNbTaToB
NeSITeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBEI B JIEATEIHHOCTD (B TOM YHCIIe B XOJ BBINOTHEHHUS
(GU3MUECKOr0  MCCIEIOBaHUA MU IpOeKTa) Ha OCHOBE HOBBIX
0OCTOSTENBCTB, M3MEHUBIIMXCS CHUTYyalldd, YCTaHOBIEHHBIX OnINOOK,
BO3HHKIIHMX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3ysIbTaTa IeJId U yCIOBUAM,

CTAaBUTH Ce0sl HA MECTO JPYroro 4HejoBeKa B XOMe CIopa Wi JUCKYCCHH
Ha Hay4HYIO TEMY, IOHAMATh MOTHBBI, HAMEPEHUS H JIOTHKY IPyTroro;



[IPU3HABATh CBOE IIPAaBO Ha OIIMOKY NPH pelleHUH GU3UYECKUX 3a1a4 HIIN
B YTBEPXKIEHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBo IPyroro.

INPEAMETHBIE PE3YJIbTATHI

K komIry o6yuenns B 7 Kiacce IpeIMETHEIC Pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTE Y 00yYaIOIIUXCS YMEHHUIA:

[ ]

HCIIONI30BaTh  IIOHATHA: (QHU3MYECKHe W XHUMHYECKHE  SBJICHHS,
HaOJIONEeHNe, SKCIIEPHMEHT, MOJENb, TUIOTe3d, eOMHMIB (DU3MUeCKUX
BeIIMYMH, aTOM, MOJIEKyjd, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHIKOe, Tra3o00pasHOe), MEXaHHYeCKoe MABWKEHHEe (paBHOMEPHOE,
HEPaBHOMEPHOEe, MPSAMOIMHENHOE), TPaeKTOPHUs, PaBHOAEHCTBYIOIAS
cuna,  jgedopmamms  (ympyras, — IUlacTUdYecKas),  HEBECOMOCTb,
cooOILIaroIuecs COCyIbl;

pasnu4ath sBieHHs (OU(QY3Ws, TEIUIOBOEe ABMKEHME YACTHI[ BELECTBA,
pPaBHOMEpHOE  [BIDKEHHE, HEpaBHOMEPHOE IBW)KEHHE, HHEPIHS,
B3aHMOJIEMCTBUE TeJ, PaBHOBECHE TBEPHABIX Te C 3aKPEIUIEHHON OCHIO
BpalleHus, Iepefada JaBieHHUs TBEPABIMU TeIaMM, XHUIOKOCTAMH MU
razamu, armMocepHOe JaBleHHe, IUIaBaHHE TeJ, MpPEBPALICHAT
MEXaHWYECKOM SHEpruH) IO ONHCAHMIO UX XapaKTepHLIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOEe HH3UIECKOe SBICHNUE;
pacriosHaBaTh IPOSBICHUE U3YYEHHBIX (U3UYECKMX SBJICHHM B
OKPYXKaIOlIeM MHpPE, B TOM 4uCIe (GU3NYECKHe SBIECHHS B IPUPOJE:
NPUMEPBI JBIKEHHS C Pa3iIMYHBIMH CKOPOCTSAMH B JKHBOM U HEXHBOU
OPUPOLEe, HEWCTBHE CHIBI TPEHHWS B TIPUPONE W TEXHHUKE, BIIUSHHE
aTMOC(epHOro JaBJeHHs Ha )KMUBOW OPraHW3M, IUIABAHHE PhIO, pEIYary B
Tele 9e0BeKa, PU 3TOM MIEPEBOANUTE NPAKTHYECKYIO 3a/iauy B yueOHyro,
BBIJIEJISATE CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) GU3UIECKHX SBIICHHIA;
OIIUCHIBATh M3YYE€HHBIE CBOMCTBA Tell U (QU3UYECKHE SBIECHUS, UCIIOIb3YS
(usnveckne BeNMUMHBI (Macca, 00BEM, IUIOTHOCTH BEINIECTBA, BpPEM,
IIyTh, CKOPOCTh, CPEHASA CKOPOCTh, CAJIa YIPYTOCTH, CHIIA TAXKECTH, BEC
Telda, CHJla TPeHus, JaBieHue (TBEPAOro Tena, J>KHAKOCTH, Tasa),
BBITAIKUBAIOIAA CHJIa, MEXaHW4YecKas paboTa, MOIIHOCTH, IUIEYO CHIIEL,
MOMEHT CHIIBI, KO3()(UIHEHT IIONIE3HOTO JEWCTBUS MEXaHHU3MOB,
KUHETUYeCKass W MOTEHIWalbHAs 3HEPrHs), NP OMUCAHWM IIPABUIILHO
TPaKTOBaTh  (GHM3MYECKUH  CMBICI  WCIONB3YEMBIX  BEIWYHMH, HUX
0003HAYEHHs W EIVHUIB! (U3MYECKUX BEIUYMH, HAXOIUTH (HOPMyYJIEL,
CBSI3BIBAIOIIHE JaHHYIO (DU3UYECKYIO BEIHYMHY C IPYTUMH BeIHMYUHAMHY,
CTPOMTH IPaQUKU U3yYSHHBIX 3aBUCHMOCTEH (QDU3MIECKUX BEITHYHH;



¢ XapaKTepU30BaTh CBOMCTBA Tel, (HU3MYECKUE SBICHAA H TPOLCCCERL,
MCTIONB3ysl TIPABUJIA CIIOXKEHMs CHIl (BAOJb OHOH npsiMoit), 3akoH ['yka,
saxoH Ilackamns, 3aKoH Apxumeza, IMPaBujo paBHOBECHs pbIiarad (6noka),
«30]I0TOE TIPAaBHIO» MEXaHWKH, B3aKOH COXpPaHCHMA MeXaHUYECKON
SHEpPrWH, [pU 3TOM JlaBaTh CIOBECHYIO (bopMyIHpOBKY 3aKoHa U
3aIHUCBIBAThH €0 MaTeEMaTHUECKOe BEIPAKEHHUE,

e OOBACHATH hU3MHUECKHe SBICHHS, POLECCH U CBOMACTBA Tell, B TOM HTHCIIC
M B KOHTEKCTE CHTYyalii IIPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBIATH NIPUYHHHO--CIIE/ICTBEHHBIE CBS3M, CTPOUTH o0bscHeHre U3 1-2
JTOFMYECKHX IIAr0oB C OTOpoi Ha 1—2 M3yYeHHBIX CBOHCTBA (br3HUeCcKuX
SBIICHNH, QU3MIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemarh pacuéTHele 3a7aud B 1-2 JEHCTBUS, MCIONB3YS 3AKOHBI H
hopMynEl, CBs3BIBafOIIME (H3MYECKHEe BENMYMHBL HA OCHOBC aHai3a
yCIIOBHS 3a/]aud 3alMCBIBATH KPATKOE YCIIOBHE, [IONCTABIIATH (buznuecKue
BeNMYMHBI B (OPMYNBI M TPOBOIUTH PAacHEThl, HAXOMWUTDH CIpPaBOTHBIC
NaHHBIE, HEOOXOAMMBbIe I PEIIeHHs 3a/ad, OLEHMBAThH PEATMCTHIHOCTD
H0JTy4eHHON (PU3NYECKON BENUIUHEI,

e pacro3HaBaTh INpPOONEMBI, KOTOPBIE MOXHO pPEIIHTh IpH TOMOIIH
(DU3MYECKUX METOZIOB, B ONTMCAHAN MCCIISI0BaHNS BBIACIATE IPOBEPACMOE
npeamonoxense  (TMIOTe3y), — pasiaHuaTh M MHTEPIPETHPOBATH
[OJydeHHbIH pe3ysbTaT, HAXOAWTh OLIMOKM B XOJE OIbITa, [elarh
BEIBO/IBI TIO €r0 pPe3yIbTaTaMm;

¢ IPOBOJUTH OMBITHI 10 HAGMONEHUIO (UIHICCKUX SBICHUA WK
(U3UIECKIX CBOMUCTB Tell: (bopMyIHpOBaTh IIpOBEPSEMBIE
TPE/NOIOKEHHs, COOMpPaTh YCTAHOBKY U3 NMPE/I0KEHHOr0 o0opynoBaHus,
3aMUCHIBATH XOJ[ OIBITA U (POPMYIUPOBATh BEIBOZBI,

¢ BBIOJHNATH NpPSMBIE M3MEPEHMS DPAacCTOSHUA, BPEMEHH, MacChl Tela,
06bEMa, CHJIBI M TEMIepaTypbl C HCIONB30BAHUEM aHANOTOBBIX M
mUQpPOBEIX TPUOOPOB, 3aMUCHIBATh IIOKA3AHM IpuOOpPOB C y4YETOM
3a7aHHOM a6CONIOTHOM TIOrPEITHOCTH U3MEPEHNUH;

e TIPOBOIMTH KCCIEIOBAHME 3aBUCUMOCTH OIHOM ¢u3HUecKol BETUIMHBL OT
IPYrol C HCIOJB30BAHUEM IPAMBIX U3MepeHnui (3aBUCHMOCTH IyTH
paBHOMEPHO BIDKYIIErocs Tena OT BPEMEHHM MBIKCHHS Tena, CHJIBI
TpeHHs CKOJBLKEHHs OT Beca Tela, KauecTsa 00paboTku ITOBEPXHOCTEH Tell
1 HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAIX CONPUKOCHOBEHMS TE, CHIIBI
YIPYTOCTH OT YIJIMHEHHUs NPY/KUHBI, BBITAIKUBAIOIEH CHUIBI OT o0BpEMa
TIOTPY’KEHHOM YacTH Tena U OT IIOTHOCTH JKHAKOCTH, e€ HE3aBUCHMOCTH
OT IUIOTHOCTH Teja, OT [IyOHMHEL, Ha KOTOPYIO TOTPYXKEHO TeNo, yCIOBHHM
IIMABaHUs TeN, YCIOBHil paBHOBECHS phrdara u GJIOKOB), y4acTBOBaTh B



[UIAHUPOBaHUK  y4eOHOro HMCCIefOBaHUS, COOHparh YCTAHOBKY H
BBINIOJTHATE H3MEPEHHUsI, Cledys IPEJIOKEHHOMY IUIaHy, (GHUKCHpPOBATH
PE3yNBTaThl IMONyYEHHON 3aBUCHUMOCTH (H3WUECKUX BEJIMYMH B BUJE
NPeIOKEHHBIX Tabiul] U rpaduKoB, AelaTh BBIBOJBI IO DPE3yJIbTaTaM
WCCIICIOBAHU;

IIPOBOJUTh KOCBEHHBIE M3MEPEHHs (DU3NIECKHX BEIWUYWH (ILIOTHOCTH
BELIECTBA JKMIOKOCTH M TBEPAOIO Tela, CHUIa TPEHUS CKOJIBKEHHS,
JaBJeHHe  BO3MyXa, BHITAJIKUBAIOAas CWJIa, [eicTByromas Ha
MOTPY)KEHHOE B XXHUAKOCTH Teno, Ko3(D(HUIMEeHT ITONe3HOro NedCTBUS
IPOCTBIX MEXAaHW3MOB), CIEAys TPEIOKEHHON WHCTPYKIMU: TIpH
BBITIOIHEHUH WM3MEPEHHH COOHMpaTh SKCHePHMEHTAIBHYIO YCTAHOBKY W
BEIYHCIIATH 3HAUYE€HNUE HCKOMOW BEJTMYHHEI;

coburo1aTh IpaBuiia TEXHAUKK 0€30IacHOCTH TIpH paboTe ¢ 1abopaTopHEIM
obopynoBaHHeM;

yKa3bIBaTh TPHHLUIEI JEHCTBUSA IPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETP, IMHAMOMETP, COOOINAOIIMEcs COCYIbl, OapoMerp,
phIYar, MOABMKHBIA M HEMTOABUIKHEIHN OJIOK, HAKJIOHHAS IIJIOCKOCTH);
XapaKTepu30BaTh INPUHIMIBL JEHCTBUA M3Y4YEHHBIX MPUOOPOB M
TEXHWYECKUX YCTPOMCTB C OIOpOM Ha MX ommcaHus (B TOM YHCIE:
NOJIIMITHAKY, YCTPOWCTBO BOJOIPOBOAA, THAPABIMYECKHN Ipecc,
MaHOMETp, BEICOTOMED, MMOPIIHEBOH HACOC, apEOMETD), UCIIONb3Ys 3HAHHUS
O CBOMCTBax (DM3MYECKUX SBICHUN W HEOOXOAMMEIE (DHU3MYECKHME 3aKOHBI
¥ 3aKOHOMEPHOCTH;

IPUBOJUTE  NpPHMEpPHl  (HAXOAWTH WHPOpPMALUWIO O  IIPHMEpax)
MPaKTHYECKOr0 MCIIONB30BaHUs (U3MYECKHX 3HAHHH B ITOBCEIHEBHOM
XKHM3HM Ul obecrnedeHns 6€30IacHOCTH MpH OOpallleHH: ¢ IpubopamMu U
TEXHUYECKMMH YCTPOMCTBAMHU, COXPAaHEHMs 3IO0POBbS M COOIIOINEHHS
HOPM 3KOJIOTHYECKOr0 IIOBEACHHUS B OKPYIKalollei cpejie;

OCYIIECTBJIATH OTOOp MCTOYHMKOB HHGopMmaiwu B HWHTepHETe B
COOTBETCTBHH C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHMH M IYTEM CpPaBHEHHUS pa3JIMYHBIX HCTOYHHKOB BBIIENSATH
UH(QOpPMaLUIO, KOTOpas SIBISAETCS IIPOTHBOPEYMBOM MM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIb30BATh IIPH BBINOJIHEHUH y4eOHBIX 3a/laHAi HAyYHO--ITOIY/ISAPHYIO
JUTEpaTypy (U3WYECKOrO COJAEP)KaHWs, CIpPaBOYHBIE MaTepHAalbI,
pecypcel cetd MHTepHeT, BnajeTs NpuéMaMu KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3oBaHys HH(POPMAIIMH U3 OIHOM 3HAKOBOM CHCTEMBI B APYTYIO;
co3zaBaTh COOCTBEHHBIE KpaTKHe MUChbMEHHBIE W YCTHEIE COOOIIEHHS HA
OCHOBE 2—3 MCTOYHHKOB MH(pOpMamu (U3MHECKOTO COMEPIKAHKS, B TOM



yucle MyOIMYHO AenaTh KpaTKhe COODIICHHS O pesynbTaTax MpOCKTOB
WM y4eOHBIX HCCIeOBAaHHMHM, MpH I3TOM TIPaMOTHO HCIIOIB30BATE
W3ydeHHBI TOHATHHHBIA anmapar Kypca ¢Gu3WKY, COMPOBOXKIATH
BBICTYILIEHHE TIPE3EHTAIUeH;

Y BBITIONHEHAN y4EOHBIX IPOCKTOB U UCCIIEZIOBAaHUN paclpenemsiTh
06S3aHHOCTH B TpyIIe B COOTBETCTBHM C IIOCTaBICHHBIMH 3a/lavdaMu,
CIeqWTh 3a BHIIONHEHHEM IUIaHA JEHCTBHH, a/IeKBaTHO OLCHUBATDH
cobCcTREeHHBI  BKIaL B  JOEATENBHOCTh  TPYNIBI,  BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aMO/IEHCTBUE, yUUTRIBAS MHEHHUE OKPYKAIOIIHX.

K xomHIy o6yueHus B 8 Kjiacce IpeIMETHBIE Pe3y/IbTAThI Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD y 00yHAIOMIUXCS YMEHUH:

HCITONB30BaTh MMOHATHS: Macca M pa3Mephl MOJIEKYJI, TETJIOBOE ABMKCHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BELIECTBa, KPUCTALTICCKUE U
aMop(Hble TeNa, HACBHINEHHBIA | HEHACBHINIEHHBIA Tap, BIAKHOCTH
BO3/yXa, TeMIeparypa, BHYTPCHHAA OSHEPruf, TEIUIOBOM ABHUIAaTEb,
3IeMEeHTAPHBIN SJIEKTPIIECKUH 3apsiy, SIEeKTPHICCKOe MOJIe, TIPOBOJHUKH
¥ TUDJIEKTPHUKH, TOCTOSHHBIN SNIEKTPUYECKUH TOK, MArHUTHOE TOJIE;
pasnuuaTh SBICHUS (TEIIOBOE PACIIMPeHHe U CKaTHe, TEMonepenata,
TEIUIOBOE PAaBHOBECHE, CMAYMBaHWE, KalWIIPHBIE ABJICHHUS, MCTIAPCHHE,
KOHJICHCAIs, IUIABIEHHE, KpUCTAUIM3anus (OTBEpAEBaHHUE), KUIICHHE,
TeIuronepeaaya (TeTIOTIPOBOJHOCTS, KOHBEKIIH, H3ITyYeHHE),
SIIeKTpHU3AIKs TeNl, B3aUMOJICHCTBUE 3apsIOB, ACHCTBUA JIIEKTPUIECKOrO
TOKa, KOpPOTKO€ 3aMbIKaHUe, B3aMMOJEHCTBAE MAarHUTOB, [EeWCTBHE
MATHHTHOTO TIOJISl Ha TIPOBOJHUK C TOKOM, SJIEKTPOMArHHTHAs WHITYKIIHS)
[0 ONMCAHWIO MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX aHHOE (PU3UYECKOE SBICHHUE;

pACMO3HABaTh  [IPOSBICHHE M3YYEHHBIX — (HU3MISCKHX SIBIIEHUH B
OKpPYXKAIOIeM MHpe, B TOM HHCIIe (usideckue sSBICHHA B NPUPOZE:
MOBEPXHOCTHOE HATSDKEHHE M KalWULIPHBIE SBICHHS B IIPUPOAE,
KpUCTamIsl B mpupone, m3nydenue ColHua, 3aMep3aHue BOLOSMOB,
MOpcKHe 6pu3kl, 06pa3oBaHKe POCHL, TYMaHa, HHes, CHEra, JIEeKTPHIeCKUe
ABJIEHUsS B aTMocdepe, SIEKTPUUECTBO XKMBBIX OPraHU3MOB, MarHUTHO®S
mone 3emiM, Apeid ION0COB, PONIb MAarHWTHOIO MOJIA Ui JKM3HH Ha
Bemite, TIONAPHOE CHAHKE, IIPU 3TOM NEPEBOAUTH NPAKTUYECKYIO 3a/1ady B
yue6Hy10, BBIIIENATh CyIIECTBEHHBIE CBOHCTBA (mpu3HaKK) (QUIHIECKHX
SIBJICHMI;

OIMCHIBATH M3yUEHHBIE CBOMCTBA Tl U QU3MUECKUE SBJICHMSA, UCIIOIB3Ys
du3ndecKre BeIMIHHE] (TeMIepaTypa, BHYTPEHHSS SHEPIHsl, KOIHYCCTBO
TEIUIOTHI, YJAEeNbHAs TEeIUIOEMKOCTh BEIECTBA, Yy/ENbHAas TEIUIOTa



IUIaBIICHUA, YJA€NbHAsd TeIUIoTa NapooOpa3oBaHus, yAeabHAs TEIUIOTa
CTOpaHHsA TOIUIMBA, KOI(Q(QUIMUEHT TIOJEe3HOr0 MAEHCTBUS TEIIOBOLL
MaIlliHbl, OTHOCHTENIbHAs BJIAXKHOCTh BO3MyXa, DJNIEKTPUUECKHUH 3aps,
CHha TOKa, BICKTPUYECKOE HalpsDKeHHe, CONPOTHBIEHHE IPOBOIHWKA,
yACNBPHOE  CONPOTHBJIEHHE  BellecTBa, pabora W MOIIHOCTb
3JIEKTPUYECKOTO  TOKAa), TpH ONHCAHWM IMPaBHIBHO TPAKTOBAThH
buspgecKui CMBICI HCIIONB3YEMBIX BEIMYMH, 0003HAYECHUS U €IHHHLIEI
(GU3MYECKMX BENMYMH, HAXOAUTh (OPMYIbL, CBA3BIBAIOIIME JAHHYIO
(Qu3ndecKyl0 BENMYHHY C IPYTMMH BeJHYMHAMH, CTPOMTh TIpaduKH
U3y4YEHHBIX 3aBUCUMOCTeH (PU3HUECKUX BETHYHUH;

XapaKTepU30BaTh CBOMCTBA TeN, (DU3HUECKHE SBIEHHS U IIPOIECCHI,
HCIIONIB3YS] OCHOBHEIE ITOJIOKEHMS MOJIEKYJIIPHO--KHHETHYECKOW TEOpHH
CTPOEHHUS BEINECTBA, IPUHIMN CYNEepPIO3UIMK I0JeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHs 3apsfia, 3akoH OMa 19 yyacTKa LelH, 3aK0H
Joxoyns—Jlenna, 3aKoH COXpaHEHHs OSHEPTHHM, NpPH OJTOM JaBaTh
CII0BECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTeMaTHIecKoe
BEIp@)XEHHE;

OOBACHATh (U3MUECKHE MPOLECCHl M CBOMCTBA TeN, B TOM HHCIE WU B
KOHTEKCTE CHTYallHi IIPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BHIABIIATE
IPAYHHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH O0BSICHEHHE U3 1—2 JTOTHYECKHX
IIaroB ¢ omnopodl Ha 1-2 H3ydeHHBIX CBOHCTBa (U3HYECKUX SABJICHHI,
(u3rIecKuX 3aKOHOB HITH 3aKOHOMEPHOCTEN;

peuiate pacué€THbBIE 3aJaud B 2-3 OEHCTBHS, HCIONB3YS 3aKOHBI U
dbopMysI, CBs3bIBalOINNE (DU3UYECKHME BEIWYMHBI: HA OCHOBE aHAJA3a
YCIIOBHs 3aJauM 3alliChiBaTh KpaTKOe YCIOBHE, BBISABIIATH HEIOCTATOK
JaHHBIX UL pEINeHUs 3aJadd, BHIOMpaTh 3aKOHBI U (HOpPMyYIIEI,
HeoOXomuMBle I €€ pelIeHHs, IPOBOAWTh pacuéTel W CpPaBHHUBATH
TIOJTyY€HHOE 3HaUYeHNe (DU3UIECKOH BETMYHMHEI C M3BECTHBIMHY JaHHBIMH;
pacrio3HaBate IMpPOOIEMBI, KOTOPBIE MOXHO pEIINTh I[IPU IOMOIIN
(Gu3HYeCKMX METONOB, HCIONB3Ys ONHMCAHWE HCCIENOBAHMS, BBIIEIATH
IpoBepsieMOe IMPE/IOJIOKEHHE, OLEHMBATh IIPaBUIBHOCTH IOPSAIKA
IIPOBE/ICHUS UCCIIEIOBaHMS, IEJIaTh BEIBOIEL;

NPOBOJUTE ONBITEl 10 HaOMONEeHWI0 (U3WYECKMX SBICHUM WU
(Gu3HUECKUX CBONUCTB TeN (KaNUIUISIPHBIE SBJICHHUS, 3aBHCUMOCTH JaBJICHHS
BO31lyXa OT ero 00bséMa, TeMIepaTypbl, CKOPOCTH IIPOIECCa OCTHIBAHUS U
HarpeBaHus. NPH MIJIyYEHWH OT IBeTa H3NIydarouieidl (Moriomaromeii)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOABl OT TEMIIEPATYPHI KUAKOCTH U
romany €€ IOBEpXHOCTH, OJIIEKTPH3AlMs Tel M B3aHUMOJeHcTBUE
QNIEKTPUYECKUX 3apsioB, B3aUMOJEWCTBHE IIOCTOSHHBIX MArHHUTOB,



BH3yalU3alyisl MACHUTHBIX [OJeHd MOCTOSHHBIX MarHuTOB, JeHCTBUSA
MATHUTHOIO TOJNS Ha HPOBOJHMK C TOKOM, CBOMCTBA 3/1€KTPOMArHWTa,
CBOMCTBA DJIEKTPOJIBUIaTeNsl IOCTOSHHOIO —TOKA): (hopMyTHPOBATE
TIpoBepseMbIe IPEANOIOKEH s, COOMPaTh YCTAHOBKY M3 MPEIOKECHHOI0
060pyI0BaHNS, OTUCHIBATE XOJI ONBITA K (HOPMYTHPOBATE BEIBOJIE
BBIOJNHATE  TIPSMble  M3MEpPEHHs  TEMIEparypsl, OTHOCHTEIILHON
BIAXHOCTH BO3[yXa, CHJIBI TOKa, HANPKEHHA C MCIOIB30BaHHEM
AHAJIOTOBBIX IPUOOPOB W JATYUKOB (PM3UIECKHX BEIHYMH, CPABHUBATH
pe3yJIBTaThl U3MEPEHHUM C yIETOM 3amaHHOM abCOMIOTHOM NOTPEIIHOCTH;
IIPOBO/IUTE UCCIIEJOBAHUE 3aBUCHMOCTH OJTHOM (bu3uuecKol BEJTMYHHBI OT
Ipyroi ¢ HKCIONH30BAaHUEM  IPAMBIX u3MepeHuil  (3aBHCHUMOCTb
CONPOTHBIIEHHs. [POBOJHMKA OT €ro [UIHHBI, IUIOMWEAN IOMEepeTHOro
ceyeHUs U Y/IeIbHOrO COMPOTUBIEHHUS BEIeCTBA MPOBOHMIKA, CUIIBI TOKA,
WAyIIEro 4epe3 IIPOBOJHHK, OT HANPHKEHWs Ha TIPOBOAHHKE,
HCCIeOBaHMe TOCIeNOBATENBHOTO ¥ [ApajlIebHOTO  COCJMHEHUH
IPOBOJHUKOB): IIAHMPOBaTh HCCIENOBAHNUE, cobupaTh YCTaHOBKY H
BEITIONHATh W3MEPEHWs, CIelys MPELIOKEHHOMY IUIaHy, (QHKCHPOBATH
pe3yJbTaThl IOTy4EHHOW 3aBHCHMOCTH B BHIC Tabauiy ¥ TpaduUKoB,
nenaTh BBIBOBI 110 pe3ybTaTaM HCCIIeOBaHNA,

[IPOBO/IATH KOCBEHHBIC M3MEPEHHs (QU3MUECKHIX BeJIMIHH (ymenbHas
TemI08MKOCTh  BEIECTBA, CONpPOTHBIEHWE IIPOBOJHUKA, paboTa ¥
MOIIHOCTh 3JIEKTPHYECKOr0 TOKA): IUIAHUPOBATH H3MEPEHHS, cobupatb
SKCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEys HPeIOKEHHOH MHCTPYKIMH, U
BBIUUCIIATH 3HAUCHUE BEITUIHHBI,

co6M0aTh paBUiIa TEXHUKK Ge30IIaCHOCTH IpH paboTe ¢ I1ab0paTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh INPUHIMIBI JACHCTBUA  H3Yy4EHHBIX npubopoB H
TEeXHMYECKHX YCTPOMCTB C ONOPOH Ha MX ONUCaHWs (B TOM HHCITE:
CHCTeMa OTOILIEHMS IOMOB, THIPOMETp, IapoBas TypOWHA, amIepMerp,
BOJIBTMETP, CUETUHMK DIIEKTPUYECKOW OSHEPrUH, BJIEKTPOOCBETHTENBHBIC
pUOOPEI, HATPEBATENBHEIE DIEKTPOPUOOPEI (mpuMepsl), SNEKTPUIECKUES
IIPeIOXPAHUTENH, SNEKTPOMArHHUT, SIIEKTPOIBUTATENb [IOCTOSTHHOTO TOKQ),
VCIIONB3YS 3HAHMS O CBOMCTBAX (U3NYECKHMX SBICHUM H He0OXOUMBIE
buznyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh I[POCTHIE TEXHMYECKUE YCTPOHCTBA H H3MCPUTCIIBHBIC
npubOpsl IO CXeMaM M CXeMaTHYHBIM pHCYHKaM (OKMIKOCTHBIN
TEpMOMETp, TEPMOC, IICHXPOMETP, THIPOMETp, ABUraTellb BHYTPCHHEIO
CrOpaHmsi, BJIEKTPOCKOI, PEOCTaT), COCTAaBIATH CXEMBI JJICKTPUUCCKHMX



IIeTIEH C TIOCIIENOBATEeNIBHEIM U MapaljielIbHBIM COEIUHEHHEM BJIEMEHTOB,
pasiiyas yCIOBHEIE 0003HaYeHHs JJIEMEHTOB JJIEKTPHUECKHX IeTel;
NPUBOAUTL  NpUMEPhl  (HaxoAuTh HHGOPMAIMIO O  IpUMepax)
MPaKTHYECKOTO HCIIONB30BaHUsI (DU3WYECKUX 3HAHWM B IIOBCEIHEBHOM
XKU3HH I obecrieuenns 6e30IaCHOCTH IpH 00paIleHH: ¢ IpubopaMy U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHUS 300pPOBbS M COOIIONEHHS
HOPM 3KOJIOTUYECKOr0 ITIOBEAEHHUS B OKPYIXKAIOIIEeH Cpeie;

OCYHIECTBJIATh IOMCK HHAOPMAUH (HU3UYECKOTO CONEPIKAHHS B
WurtepHere, Ha OCHOBE HMEIOUIMXCS B3HAHHW W IIyTEM CpaBHEHHS
NOTOJIHUTENIBHBIX ~ MCTOYHHMKOB  BBIOENATH HH(OpPMAIHIO, KOTOpas
SIBJISIETCS IPOTUBOPEYMBOM HIIH MOXKET OBITh HeIOCTOBEPHOM;
UCTIONIB30BATH IIPY BEINOJHEHUH Y4eOHBIX 3aJaHUi HAYIHO--TIOMYJISIPHYIO
narepatypy  (GHU3MYECKOro COJep)KaHHs, CIpPaBOYHBIE MATEPHAJEL,
pecypcel cetd MHTepHeT, BraseTs IpUEMaMy KOHCIIEKTUPOBAHHS TEKCTA,
peobpazoBanys HHGOPMAIUY U3 OIXHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IIMCBMEHHBIE M KpaTKWE YCTHBIE COOOIIEHWS,
0606mas HHGOPMALUMIO W3 HECKOJIBKAX MCTOYHHMKOB (PU3HYECKOTO
COIepXaHWs, B TOM 4YHCIEe IIyONWYHO TIPENCTAaBISATH pe3yJbTATHI
IPOSKTHOW MIIM HCCIEN0BATEIbCKOM AEATEILHOCTH, IIPH 3TOM TIPAMOTHO
WCIIOJIB30BaTh M3YYEHHBIM [OHATHWHBIA amnmapar Kypca (H3HKH,
COIIPOBOKIATh BBICTYILUICHUE MPE3CHTALHEH;

IPH BBIIOJHEHWH Y4YeOHBIX IPOEKTOB W WCCIIeIOBAHMN (DU3MIECKUX
IIPOIIECCOB PACIPEENATs OOSA3aHHOCTH B TpYyIIe B COOTBETCTBHH C
[IOCTABJICHHBIMH 3aJ[a4aMH, CIEIUTH 3a BHIIIOJHEHHEM ILIaHA AEHCTBUHA U
KOpPPEKTHPOBaTh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHEIH BKJIAL B
ACATENILHOCTD IPYIINEI, BBICTPAaUBAaTh KOMMYHHKATHBHOE B3aMMOENCTBHE,
IPOSBIIASA TOTOBHOCT pa3perars KOH(OIUKTEL

K koniy o0y4enus B 9 kiiacce mpeMeTHBIe pe3yibTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTE y 00YYaIOIIUXCS YMEHHMIA:

HCIIOJIb30BaTh IIOHATHA: CHUCTEeMa OTcué€Ta, MaTephaibHas TOYKa,
TPAeKTOPHsl, OTHOCHTEIBHOCT: MEXaHWIECKOTO ABWKEHWs, AehopMarius
(ynpyras, IiacTHYecKas), TPeHHE, LEHTPOCTPEMHTENBHOE YCKOpEHHe,
HEBECOMOCThb W IIE€PErpy3KH, LIEHTP TSHKECTH, abCOIMIOTHO TBEPIOE Teo,
LEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHHUYECKHE KOJIEOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK H YJBTPa3ByK, O3JIEKTPOMATHUTHBIE BOJIHEIL,
IIKaya 3JIeKTPOMAarHUTHBIX BOJIH, CBET, OIH30PYKOCTh W JAbHO30PKOCTH,
CIIEKTPBI UCITyCKAHMS M IIOIVIOIEHHS, alnbda-, 6eTa- 1 raMMa-H3IydeHHns,
W30TOIIbI, SAepHasi SHEPreTHKa,



e pasnuyaTh sBNEHHS (PaBHOMEPHOE M HEPABHOMEPHOS IPSIMOJIUHERHOE
JBHKEHHE, PAaBHOYCKODEHHOE IPSIMOIMHEHHOE JBIDKCHUE, cBoboHOE
MajeHne Tell, PABHOMEPHOE JBHKCHUES TI0 OKPYKHOCTH, B3aUMO/IeiCTBHE
TeN, PeaKTUBHOE JBIDKEHHE, KOIeOaTelbHOe [BIKCHHAC (3aryxarolye u
BEIHY)KIEHHBIE KONeOaHHs:), PE30HAHC, BOIHOBOE [BIKEHHUE, OTPAXCHHE
3ByKa, NPAMOJMHEHHOE PACTPOCTPAHEHHE, OTPOKEHHE M IPEIOMICHHC
CcBeTa, MOJTHOE BHYTPEHHEE OTPaXEHUE CBETa, Pa3/IOKCHUE Oenoro cBeTa B
CHEKTp W CIOXEHWe CHeKTPalbHBIX IIBETOB, JHUCHIEpCHA  CBETd,
ecTeCTBEHHas PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYAaTOTO CIEKTPa
M3y 9eHNs) TI0 OTMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIeMOHCTPHPYIOLIUX JaHHOE (HU3UIECKOe ABIECHHE,

e pAacIO3HABATh IMPOSBICHHE H3YYCHHBIX bu3nUecKUX SABIEHHW B
OKpyXafolleM Mupe (B TOM HHCIe (QU3HHYECKHE SBICHUA B IPHPOIE:
TIPUJIMBEL ¥ OTJIMBBL, IBHKEHHE IITIaHET ConHEYHO# CUCTEMBI, PEaKTHBHOE
JBYOKEHWE JKUBBIX OPTaHM3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHMe, CefCMUYeCKMe BOJHBL, IyHaMHd, 05X0, IBera Tel,
ONTHYECKUE SBIEHHS B IPHpPOJE, OHONOTHYECKOe IEHCTBUE BHIMMOTO,
yIsTpauoNeToBOro M - PeHTTEHOBCKOTO W3IyYeHUH, €eCTeCTBEHHBIN
pajMOaKTUBHEI (OH, KOCMUYECKHE Iy4H, PAJHOAKTHBHOE H3JydCHHE
TIIPUPOJIHBIX MHHEpPAlOB, [EHCTBHC PaJHOAKTHBHBIX U3TyuyeHUH Ha
OpraHuW3M dYeNoBeKa), TIPH 3TOM IIEPEBOJMTE NPAKTAYECKYIO 3a/ady B
yueGHyI0, BBIAEIATE CyIIECTBEHHbIE CBOMCTBA (mpu3Haky) GUIHIECKUX
SABJICHUM;

e OIHUCHIBATH M3yHUeHHBIE CBOWCTBA Tl W (U3NIecKue SBJICHHUS, UCIIOMB3YS
du3pyeckue BeNMUMHBI (CpelHss W MIHOBEHHAs CKOPOCTh Tena IpH
HEepaBHOMEPHOM [IBIDKGHHMHM, yCKODEHHe, IIepeMEIICHHe, IMyTh, YIIoBas
CKOpOCTb, CHJA TPEHHS, CHJIa YNPYLOCTH, CHIa TSKECTH, yCKOpeHHME
cBOOOMHOTO TIAfeHWs, BeC Tela, MMIyJIbC Tena, MMIIYJIbC CHIIbL,
MexaHuueckas pabora ¥ MOLIHOCTH, IOTEHLMANbHAs OSHEPrus Teia,
[TOXHSTOTO HAJ TOBEPXHOCTHIO 3eMJIH, [OTCHIMAIBHAS SHEPrHsl CHKATOH
IPYXKUHBI, KUHETHYeCKas OJHEPrus, IIONHAS MEXaHW4ecKas SHeprud,
TIepHoJl U 9acToTa KoleOaHul, NivHa BOIHEI, IPOMKOCTh 3BYKa M BRICOTA
TOHa, CKOPOCTH CBETa, [0Ka3aTellb IIPEIOMIICHHS CPeibl), IPU OTUCAHUN
IPABUTBHO TPAKTOBATh (DH3UYECKUI CMBICH HCIIONB3YEMBIX BE/MYMH,
06GO3HAUEHNS ¥ EIMHMIEI (DUIMIECKUX BEIWYMH, HAXOAUTH (OPMYJIB,
CBA3LIBAIOIINE NAHHYIO (QH3UUECKyI0 BEIMYHMHY C JpyTHMHU BEIHYHHAMUY,
CTPOMTH IpadUKy U3yISHHBIX 3aBUCHMOCTEH (PHU3MICCKUX BENMIHH,

e XapakKTepW30BaTh CBOMCTBA Tej, (U3MYECKHE ABICHUI M MPOLECCH,
HCIIONB3ys 3aKOH COXPAHEHHs DHEPIHH, 3aKOH BCEMHPHOIO TATOTCHHA,



OPUHLKI CYNEPNO3ULMANA CHJ, MPUHIHUI OTHOCHTEIBHOCTH I amunes,
3akoHbl HEFOTOHA, 3aKOH COXpaHEHMS HMITYJIbCa, 3aKOHBI OTPAKEHHS H
IIPETTOMIJIEHHS CBETA, 3aKOHBI COXPaHEHHS 3apSAH0BOr0 M MacCOBOTO YHCEI
IpH SACPHBIX PEaKiusX, IPH 3TOM [aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa M 3aIHChIBATH €I'0 MaTEMATHIECKOE BHIPAKEHHE;

OOBACHATE (H3UYECKHe IPOIECCH W CBOMCTBA Tel, B TOM HYWCIIE U B
KOHTCKCTE CHTYallMi IMPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYUHHO--CIIEACTBEHHBIE  CBSA3M, CTPOUTh OOBsACHEHHWEe U3 2-3
JIOTUYECKUX INaroB ¢ OMOpPOM Ha 2-3 H3yYeHHBIX CBOMCTBA (M3WYECKUX
SBJICHUH, PU3MYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEN;

pemrath pacuéTHele 3a1a4M (OmMparouecs Ha CHCTeMYy u3 2-3
YPaBHEHH), HCIIONB3Ys 3aKOHBI M (DOPMYJIBI, CBA3BIBAIOINKE (DUIHUECCKUE
BeJIMYMHBI. HA OCHOBE aHAIW3a YCIOBHUA 3aIadd 3allHCHIBATH KPaTKOE
YCIIOBHE, BBIABIIATE HENOCTAKOIIME WM W30BITOUHBIC NaHHEBIE, BEIOHpAThH
3aKOHBEI ¥ (POPMYIIBl, HEOOXOAUMEIE VIS PEIEHHs], IPOBOJUTE PACUETHI U
OLEHWBATh PEANMCTHYHOCTh IIONY4EHHOrO 3HA4YeHUS (QHIHUECKOU
BEJIUYHHBI;

pacro3HaBaTte IMpPOOIEMBI, KOTOpPBIE MOXHO pEIIHTh IIPHA IOMOIIM
(GU3MIECKHIX METOJOB, HCIIONB3YS OMNUCAHHE HCCIENOBAHMS, BBIIENATH
IPOBEpsieMOe IPEMIONOKEHHE, OLEHUBATh IPaBUILHOCTE ITOPSIKA
IPOBE/ICHHsI ~ HCCIENOBaHMA, JelaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yJbTaThl HaOIIOIEHUH U OTIBITOB;

IPOBOJUTE OIBITEl 10 HAOMIOAEHUIO (OU3WYECKHX SBIEHHM WIN
¢usrgeckux cBoicTB Ten (W3ydeHHe BTOPOro 3akoHa HpioTOHa, 3aKoHa
COXpPaHEHHsI SHEPIuH, 3aBHCHMOCTH IIE€pHOJa KOJeOaHUil MPYKHHHOIO
MasTHUKAa OT Macchl Ipy3a U XECTKOCTH MPYXUHBI ¥ HE3aBUCHMOCTH OT
aMILTUTY B MaJIbIX KoJieOaHUH, IPsIMOIMHEHOe pacpoCTpaHEH e CBETa,
pasjiokeHue OeIoro cBeTa B CIIEKTp, U3ydeHHE CBOWCTB M300paKEHHS B
IUIOCKOM 3€pKajle ¥ CBOMCTB M300pakeHHs IpeaMeTa B coOHMparoiiei
NuH3e, HaOIIOeHUE CIUIONIHBIX M JIHHEHYaThIX CIIEKTPOB H3IIyYeHHs):
CaMOCTOSTENIBHO coOMpaTh yCTAaHOBKY H3 M30BITOYHOrO Habopa
obopy/0oBaHMsA, ONWCHIBATH XOZ OIbITAa H €r0  pe3yJbTaTkl,
(opMyIHpPOBATEH BEIBOJIEI,

IIPOBOJMTE IIPH HEOOXOAMMOCTH CEPHIO IPSIMBIX M3MEPEHHH, OMpeIelss
CpelHee 3HaYeHWEe u3MepseMold BenwduHE ((QOKYCHOE pacCTOSHHE
cobmparomieli JMH3bI), OOOCHOBEIBATH BEIOOp crmocoba W3MepeHHs
(u3mepuTenpHOTO IPHOGOPA);

IIPOBOZIUTh UCCIENOBAaHUE 3aBUCUMOCTEH (M3MUECKMX BEIUYHH C
HCIOJIb30BAHUEM TIPSIMBIX HM3MEpeHUH (3aBUCHUMOCTHh IyTH OT BPEMEHHU



[pY PABHOYCKOPEHHOM JBIDKEHHH Oe3 HaJaJIbHOH CKOpPOCTH, IepHoza
KoneGaHui MaTeMaTHUecKoro MasTHHKA OT [UIMHBI HUTH, 3aBHCHMOCTH
yIila OTpakeHHs CBeTa OT yIia NajeHHs ¥ yIia IpeloMIeHH OT yria
najgeHus): ILUIAHAPOBATh MCCIIEIOBAaHHE, CaMOCTOATEIBHO cobupath
yCTaHOBKY, (GHMKCHPOBAaThH  PE3yIbTaThI IIOJly4eHHOW  3aBUCUMOCTH
(husHHecKUX BENWYMH B BUIe TaOIUIl A rpaduKoB, JAeNaTh BHIBOIBI IO
pesynbpTaTaM MCCIeI0BaHNus,

TIPOBOJHTH KOCBEHHbIC H3MEPEHHs (U3MIECKUX BEIMIHH (cpenuss
CKOpDOCTh ¥ YCKOpEHHE Tela IIPH PaBHOYCKOPEHHOM JIBIDKEHUH,
ycKOpeHHe CBOOOHOTO MafeHwus, KECTKOCTh TPYXKHHBL, Ko3GhGUIHEHT
TpeHHs CKONBKEHWs, MeXaHWdeckas paboTa W MOIMHOCTB, HacToTa M
mepro, KoneGaHWi MaTeMaTHYeCKOro M INPYXHUHHOIO MasTHHUKOB,
olTHUecKas CWia COGHMpaiomIed  JIMH3BI, PaJMOAKTHBHBIH dbon):
IAHAPOBATh M3MEPEHMS, COOMpATh SKCIEPHMEHTANbHYIO YCTAHOBKY H
BHITIOJIHSTE M3MEPEHHUs, CIeAys MPEeAIOKEHHON NHCTPYKIMH, BBITUCIIATH
3HAYEHHE BeIMUMHBI ¥ AHATU3HPOBATH MOTyUYeHHBIE PE3yJIBTAThI C YUETOM
3aIaHHOM MOTPEITHOCTH U3MEPEHHH;

COBTEO/IaTh IPAaBHIIA TEXHUKH Ge3011aCHOCTH IIpH paboTe ¢ nabopaTOPHBEIM
000py10BaHUEM,

pasIuyaTh OCHOBHBIC TIIPU3HAKHM H3YYCHHBIX usnyueckux MOJENei:
MaTepualbHas TOUKA, abCOIOTHO TBEPHOE TENO, TOUYCHHBIH HCTOYHHK
cBeTa, Nyd, TOHKas JMH3a, IUIAHETApHAS MOJENb aToMa, HyKIOHHAd
MOJIe]Tb ATOMHOTO s1pa;

XapaKTepu30BaTh INPHHLUIBI JEHCTBUA  H3YIEHHBIX npubopoB U
TeXHWYECKUX YCTPOMCTB C OMOpOH Ha MX ONUCAaHUS (B TOM 4HCIE:
CIIMIOMETp, NATYMKH IOJOXKEHWs, PAcCTOSHHA M YCKOpPEHMA, paKera,
5XOJIOT, OYKH, IIEPUCKOIN, (GoToanmapar, ONTHYECKHE CBETOBOAEL
CIIEKTPOCKOI, JO3MMeTp, kamepa BuMIbCOHA), MCIONB3ys 3HAHUS O
cBoiicTBAX (U3MUECKMX SBIEHHH M HEOOXO[UMBIS duznyeckue
3aKOHOMEPHOCTH;

HCIIONB30BaTh CXEMbl ¥ CXeMAaTHYHbIe PUCYHKH M3YUYE€HHBIX TEXHUYICCKUX
YCTPOWCTB, M3MEPUTENBHBIX HPUOOPOB M TEXHOIOTHYECKAX IPOIECCOB
IpU pelleHnH ydeOHO--TIPAKTHYECKHX 3ajiad, ONTHIECKHEe CXeMBI UL
TOCTPOSHHUS M306paKEeHNH B IITOCKOM 3epKalle i COOMPAIOIIEH IUH3E;
IPUBOJHMTG  TPUMephl  (HAXOMUTH ~ MHQOpMALHMIO O mprMepax)
[IPAKTUYECKOTO HCIIONb30BaHNA (QU3MYECKUX 3HAHMH B TIOBCEHEBHOM
JKV3HY TS 00ecTieueH s 6e30IacHOCTH [IPY Obpalenuy ¢ mpubopamMu 1
TeXHUYECKUMH YCTPOMCTBAME, COXDAHEHHS 370POBbS M COOMOICHMS
HOPM DKOJIOTHHYECKOTO NIOBE/ICHHS B OKPYKalOIIeH Cpejie;



* OCYWIECTBIATh IOMCK MHGOPMAIMH (PHU3UYECKOTO COHEPKAHUS B
HutepHeTe, caMOCTOATENBHO (HOPMYIUPYS TTIOMCKOBBIMA 3aIIpOC, HAXOIHUTh
IIyTH OINpe/IeJIeHHUs JOCTOBEPHOCTH IONyYeHHOH nH(pOpMauy Ha OCHOBE
HUMEIOIIUXCS 3HAaHUH U JOTIONHUTEIEHBIX HCTOYHHUKOB;

* HCIOJIb30BATh IIPH BEHINOJHEHUH Y4E€OHBIX 3alaHUi HayYHO--TIOMYIIPHYIO
JATEPaTYpy  (GU3MUECKOr0 COJACpXKaHHS, CIpPABOYHBIE MaTEpHAJEL,
pecypcel cetd MiaTepHeT, BafieTh MpUEMaMH KOHCIIEKTUPOBAHHS TEKCTa,
1peobpazoBaHysi HH(GOPMAIIH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

* CO3[aBaTh COOCTBEHHBIE NUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHOOPMAIME U3 HECKOJIBKMX HCTOYHMKOB (U3HYECKOTO COJIEpIKaHMA,
IMyOIMYHO MIPeACTaBIATh PE3yIbTATH IPOESKTHOM MM HUCCIIEN0BATENECKON
NEeATeNBHOCTH, TIPH 5TOM TIPAaMOTHO  HCIIOJIB30BaTh  K3YyHEHHBIH
TIOHATHWHBEIM ammapar HW3y4aeMoro pasfena (GU3UKH H COMPOBOXKIATH
BBICTYIUUICHHE TIpe3eHTanuMer ¢ Yy4EToM OCOOEHHOCTeH ayAuTOpuu
CBEPCTHHKOB.
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