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NOACHUTENbHAA 3ANMNCKA

Copep:xaHue mporpaMmbl HallpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAaMOTHOCTH
yUanmxcs ¥ OpraHu3aIfio n3ydeHus: GU3UKH Ha JeSTeIIbHOCTHONW OCHOBE. B Hell yuuThIBaIOTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmiit PI'OC OO0 x miaHUPYEeMbBIM
JUYHOCTHBIM U METANpPEAMETHBIM pe3yibTaTaM OOYYCHHsS, a TaKKE MEKIPEJIMETHBIC CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

OBLLAA XAPAKTEPUCTUKA YHEBHOTO NMPEAMETA « ®PU3IUKA»

Kypc ¢usukn — cucreMooOpa3yomuil Ui €CTeCTBEHHOHAYYHbIX Y4eOHBIX IPEIMETOB,
HOCKOJIbKY (pr3MdecKkue 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBICHHM, N3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomuend u ¢uzndeckoil reorpadueir. duznka — 3TO MPEAMET, KOTOPBHIA HE
TOJBKO BHOCHUT OCHOBHOH BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, HO U HPEIOCTaBIISCT
Haubosee sicHble 00pa3libl MPUMEHEHUS] HAyYHOrO METOJa MO3HAHHUS, T.€. CII0co0a MOTydeHHs
JIOCTOBEpPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3TO MpeaMeT, KOTOPBIH HapsAy ¢ APYTHMHU
€CTeCTBEHHOHAYYHBIMH TIpEAMETaMH JIOJDKEH JaTh UIKOJbHHKAM TIpPEJACTaBICHUE 00
YBIICKATEIbHOCTH HAYYHOTO HCCIIC[OBAHUS U PAJOCTH CaMOCTOSITEIBHOTO OTKPBITHUS HOBOTO
3HaHUSI.

OpHa 3 TI1aBHBIX 33124 (PU3UYECKOT0 00pa30BaHUs B CTPYKTYpe 00111ero 00pa3oBaHus COCTOHUT
B (hOpMUPOBAHNH €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOW MacChl
00ydJarouMxcs, KOTOpbIe B JanbHEHImeM OyayT 3aHATHl B CaMbIX pa3HO oOpasHbIX cdepax
nesitenbHOCTH. HO HE MeHee BaKHOM 3a/1a4eid sIBIISICTCS BBISIBJICHHE U MOJTOTOBKA TaJaHTIMBBIX
MOJIOABIX JIFOAEH Ui TNPOAOIDKEHHs O0Opa3oBaHUS W JAlbHEWIIeH NpogecCHOHATBHOM
JeSITETTHHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIICIOBAHUNA M CO3JJTaHMH HOBBIX TEXHOJOTHIA.
CornacHo MPUHATOMY B MEXAyHApOJHOM COOOIIECTBE ompezeieHHo, «EcTrecTBeHHOHayuHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YENIOBEKa 3aHMMATh AKTUBHYIO T'PAXKIAHCKYIO TO3UIUIO IO
OO0IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTb
UHTEPECOBAThCS E€CTECTBEHHOHAYYHBIMU HJCSIMH. HaydHO TpaMOTHBIN 4YeIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJEHUHM IMpoO0JieM, OTHOCSIINXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSM, YTO TPEOyeT OT HEeTO CIETyIONUX KOMIIETEHTHOCTEH:

=

Hay4YHO OOBSCHSTH SIBJICHUS,

OLICHUBATh U IOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICIOBAHMS,

3. HMHTEepPHpPETUPOBATH JAHHBIE M UCIIOJIBH30BATh HAYUHbIE JOKA3aTENbCTBA JISI TOTYYECHUS
BBIBOJIOB.

N

N3yuenne  Qusuku  cmocoOHO  BHECTHM  pemaromuid  BKJIag B (OPMHpPOBAHUE
€CTeCTBEHHOHAYYHOW IPaMOTHOCTH O0YUYaIOIUXCS.

LLEE/IN U3YHEHUA YHEBHOIO NPEAMETA «®U3SUKA»

Henu wusyuyeHuss (U3MKM HA YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHUSI OINpeAeSeHbl B
Konuenmuu npenogaBanus yaeOHOro npeaMera

«Du3uka» B oOpa3oBaTeNbHbIX opraHuzauusx Poccuiickoii denepaiuu, peamu3yrOIIMX
OCHOBHBIE  00IIe00pa3zoBaTelbHbIE IMPOrpaMMbl, YTBepkIEHHOM pemenuem  Komnerun
MunucrepcTBa npocsenienus Poccuiickoit denepamnuu, mpotokon ot 3 aexadps 2019 r. Ne TIK-
4BH.

Henu uzydenust pu3uku:

e MpuOOpEeTeHHE HHTEPECA U CTPEMIICHUS 00YYaIOIIUXCS K HAYyYHOMY
W3YYEHHUIO MPHUPOJBI, Pa3BUTHE HX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;



e Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HaHUs U (POPMUPOBAHHE
HCCIIEA0BATEIBCKOIO OTHOLICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK Pe3ysibTaTa U3yueHUs: OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmMupoBaHUE NPECTABICHUN O POJIU PU3UKU VIS Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHII;

e pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cdepax Oyayiiei mpodeccnoHalbHON 1eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JalIbHEHIIEeMy 0O0y4eHHIO B ’TOM HAIIPABICHHH.

JlocTkeHne STUX Ieliei Ha YPOBHE OCHOBHOIO 00mIero oopa3zoBaHusi oOecredmBacTCs
pEelIeHUEM CIICAYIONINX 3a/1a4:

npHOOpETeHUE 3HAHUH O JIUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,

AJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

e MPHOOPETCHUE YMEHHI ONUCHIBATH M OOBACHATH (DU3NYCCKHE SBJICHUS C UCIIOJIb30BAHUEM
MOJyYEHHBIX 3HAHUI;

e OCBOCHHME METOJIOB PEUICHHS MTPOCTEUIINX PACUETHBIX 3aJ]au C UCIIOJIb30BAHUEM (PU3UUCCKUX
MoO/IeJIeH, TBOPYECKHUX M MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOJIIOaTh IPUPOIHBIE SIBIICHUS U BBIIOJHSATH OIBITHI, JJA0OPATOPHBIC
pabOThI M SKCIICPUMECHTAIBHBIC UCCIICOBAHMS C MCITOJIb30BAHUEM H3MEPUTEIIbHBIX IPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ HHpOPMALHEH PU3NUECKOTO COJICPIKAHUS, BKITHOYAs
HHGOPMAIIHIO O COBPEMCHHBIX JOCTIKCHHUIX (PU3UKHU; aHAIN3 U KPUTHICCKOE OICHUBAHUE
nH(popManuu;

e 3HAKOMCTBO cO chepamu podeCCHOHATHLHON ACSITEILHOCTH, CBA3AHHBIMU C (DU3UKOH, U

COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha JOCTIKEHHUSIX (PU3UUECKON HAYKH.

MECTO YYEBHOIO NPEAMETA «®U3NKA» B YYHEBHOM NNAHE

B cootrBerctBun ¢ ®I'OC OOO ¢usuka sBisercs o0sA3aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTro o0miero odpasoBanus. JlaHHas mporpamma npeaycMaTpuBaeT U3ydeHue (GU3MKU Ha
06a30BOM ypOBHE

B 7 ki1acce B 00béMe 68 wacoB 1mo 2 yaca B HEJEIIO;
B 8 Kj1acce B 00béMe 68 yacoB mo 2 yaca B HEJNEINIO;
B 9 kimacce B 00béme 102 waca 1o 3 yaca B HEIEIIO.

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3SOBATE/IbHOIO NPOLECCA

OBA3ATE/IbHbIE YYEBHbLIE MATEPUA/IbI ANA YHEHUKA

®usuka, 7 kinacc/[lepeimkun A.B., OO0 «/IPODAx»; AO «13narensctBo [IpocBemenuey;
®dusnka 8 knacc/Ilepsimkua A.B., OO0 «/IPODA»; AO «M3marensctBo [IpocBemieHune;
O®uzuka 9 knacce/Ilepoimkun A.B., OO0 «/IPODAy»; AO «M3natenbctBo [IpocBemnienne»

METOANYECKME MATEPUABI ANA YYHUTENA

THMmoBOM KOMIUIEKT METOAUYECKUX TOKYMEHTOB



COAEPXAHMUE YYEBHOIO NPEAMETA

N

7 KJacc
Pazjen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOLIEro Mupa
dusznka — Hayka O NpUpoJe, M3ydaeT (U3UYECKHE SBJICHHS: MEXaHUYECKHE, TEIUIOBBIC,

ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenUuuHbL. M3Mepenune @u3nmyeckux BeauuuH. Puznyeckue MNpUOOPHI.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKU M3ydaloT Npupoay. EcrecTBeHHOHAYUHBII METOT
MO3HAHUS: HA0JII0ICHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BRIABMKCHHUE TUIIOTE3, IKCIIEPUMEHT I10
IIPOBEpPKE T'UIOTe3, 00bsACHeHUEe HalOmonaeMoro siBiaeHus. Onucanue (QU3MYECKUX SBICHUN C
IIOMOILBIO MOJIEIIEH.

JdemoHcTpauuu

1. Mexanuueckue, TEII0BbIC, AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. O®usnyeckue MNpuOOpPHl U TMpoIeaypa NPSIMbIX H3MEPEHUN AaHAJOTOBBIM U LHU(PPOBHIM
npudopom.

JlaGopaTropHblie padoThI M ONBITHI

1. OnpeneneHue MeHbI JEICHUS IIKaIbl U3MEPUTEIBLHOTO MpHdopa

2. amepenune 00bEéMa )KUIKOCTH U TBEPAOTO Tela

3. OnpeneneHue pa3MepoB MaJIbIX Tel

Paznen 2. [lepBoHayanbHble CBeeHNsI 0 CTPOCHUH BellleCTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OIbIThI, JOKa3bIBAIOIINE JUCKPETHOE
cTpoeHue BeecTBa. OnbIThl, JOKA3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrxkeHune wyactul BeniecTBa. CBA3b CKOPOCTH JIBJKEHHMSI 4YacTHL C TEMIIEPATypOM.
BbpoynoBckoe nBmxkeHue, auddys3us. BzanMopaelicTBHe YacTHIl BENICCTBA: TNPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIIECTBA: CTPOCHUE Ta30B, KUIKOCTEN U TBEPIBIX (KPUCTALITUIECKUX )
Ten. B3auMocCBS3b MeEXJy CBOICTBAMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSIHUN BOJbl. B3aumocBs3b
MEXIy CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

JdemMoHcTpauuu

HaGnronenne OpoyHOBCKOTO JABUKEHUS
Habmronenue nuddysuu
Habnronenue siBieHuil, 00BICHIIOMUXCS TPUTSHKEHUEM WIIH OTTAIKHBAHWEM YaCTHIL BEIIECTB

JlabGopaTopHbie padoThI U ONBITHI
OrneHka aAuaMerpa aToMa METO0M PSIIOB (¢ Ucmosib3oBaHueM (hoTorpaduii)

Pazpnen 3. /IBuikeHue u B3aumMoaeiicTBue e

Mexannyeckoe nBmwkeHue. PaBHomepHoe u HepaBHOMepHOe aBMkeHHE. CkopocTh. CpemHss
CKOpPOCTb ITPU HEPABHOMEPHOM JABHKEHUU. Pacy€Tr myTtu u BpeMeHH ABHKEHUS. PaBHOMEpHOE U
HepaBHOMEpHOE ABWKEHUE. CKOpocTh. CpeaHsis CKOPOCTh NP HEPABHOMEPHOM JIBUKEHUH.
Pacuér nyty ¥ BpeMEHU IBUKCHUSL.

SIBnenne nHepuuu. 3aKOH UHEPIMHU. B3auMozencTBre Ten Kak NTpuYruHa U3MEHEHUsI CKOPOCTH
JIBIKEHUs Tesl. Macca kak Mepa uHepTHocTU Tena. [InotHocTh BemiecTBa. CBs3b MJIOTHOCTH €
KOJTMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIIECTBA.



Cuna Kak xapakTepHuCTHKa B3aumoaercTBus tei. Cuiia ynpyroctu U 3akoH ['yka. M3mepenue
CHUJIBI C IOMOIIBIO IMHAMOMETpA. SIBJIeHUE TATOTEHUS U cuia TshkecTu. Culia TSKECTH Ha IPYTUx
miaHetax (MC). Bec Tena. HeBecomocTs. CoskeHHE CHJI, HAIPABICHHBIX 1O OJHOM MPSMOM.
PaBunoaeiictByromas cuin. Cua Tpenus. TpeHue CKOJIbXEHUs U TpEHUE MOoKos1. TpeHue B npupoie
u texauke (MC).

JdemMoHcTpanuu

1. HabmoieHne MexaHu4ecKoro JBUKEHHS Tela

2. VI3amepenue CKOpoCTH NMPSIMOIUHEHHOTO ABUKEHUS

3. HaGmronenue siBeHUst MHEPIIUU

4. HabGnroeHue U3MEHEHUS! CKOPOCTH TPH B3aMMOJICHCTBHH Tell

5. CpaBHEHME MacC 10 B3aUMOJICHCTBUIO TEJ

6. CiojxeHue cuil, HalpaBJeHHbIX 110 OJHOW PSIMOM

JlabGoparopHblie padoThI M ONBITHI

1. Ompenenenue cpeaHell CKOPOCTH CKOJIbXEHHsS Opycka WiIM IIapuKa MO HAKJIOHHOM
TUIOCKOCTH

2. OnpeneneHue MmI0THOCTH TBEPAOIO Tea

3. 'pagyupoBanue npyXHHBI ¥ U3MEPEHUE CHII TUTHAMOMETPOM

4. BoIsiCHEHHE 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHHUS OT TUIOIIAAN CONMPUKOCHOBEHUS TEI U
MPKUMAIOIIEH CHUITBI

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHBIIIEHUS W YBENWYEHUs NaBiieHus. JlaBnenue raza. 3aBUCHUMOCTH
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBineHus TBEPABIME TEIAMHU, KUIKOCTSIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MalmvHbl. 3aBUCHUMOCTH JIAaBJICHUS KUIAKOCTH OT
ryounsl.  ['mppocratuueckuit  mapagokc. CooOmarommecs cocyabl.  [uapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe maBieHue. [IpUUMHBI CyIIECTBOBaHHUS BO3IYIIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH M ra3a Ha MOTPY>KEHHOE B HUX Telo. BeiTankuBaromias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

JdemoncTpanuu

1. 3aBUCUMOCTD JIaBJIEHUS ra3a OT TEMIEPATYPhI

2. Ilepenava naBiieHHs )KUJIKOCTBIO U Ta30M

3. CooOutaromuecs cocysl

4. I'mapaBnuuecKuil mpecc

5. IIposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS

6. 3aBUCHMOCTh BBHITAJIKUBAIOIIECH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela M MJIIOTHOCTH
KUIKOCTH

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUIKOCTH

8. YcioBue miaBaHus TeI: TJIaBaHWE WM TTOTPYKEHHE Te B 32 BUCUMOCTH OT COOTHOIICHHS
IJIOTHOCTEHN TeNa U KUJKOCTU

JlaGopaTopHbie paGoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B )KUJIKOCTh YaCTH
Tena

2. OnpeneneHue BHITAIKUBAIONIEH CUITBI, IEHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B )KUJIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, IEUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT
Macchl Tesna

Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
Mexannyeckas pabora. MOIIHOCTS.



[IpocTeie MexaHU3MBI: pbluar, OGJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBecHs phluara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexaHuku. KII/|
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusi. Kunerndeckass u noreHuuanpHas sHeprus. lIpeBpamenue omgHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

JdemMoHcTpanuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenue pabOTHI CUIIBI TPEHUSI TPU PABHOMEPHOM JBUKEHHUHU TeJa IO TOPU3OHTAILHON
[IOBEPXHOCTHU

2. UccnenoBanue yCJIOBHI paBHOBECHS phluara

3. Usmepenne KII/] Hak1oHHOM MIIOCKOCTH

8 KNIACC

Pa3pen 1. TenioBble iBJIeHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTpOeHUs BemecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKY. ONBIThIL, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHHUSI MOJIEKYIISIPHO-
KMHETUYECKON TEOPHH.

Monenu TBEpAOrO, )KHUIKOTO U Ta3000pa3HOro cOCTOsAHUN BeulecTBa. Kpucrannuueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB Ira30B, )XHUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKESHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHME M KaloWUIApHbIE sBIeHUs. TeruioBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOTO ABUKEHUS YaCTHII.

Buyrtpennss osuepruss CrnocoObl M3MEHEHHS BHYTPEHHEH OSHEpPruM: Temionepenada Hu
coBeplieHre paboThl. Buapl Temonepenaun: TerIonpoOBOAHOCTh, KOHBEKIUS, H3ITYYCHHUE.
KonuyecTBo Temnotel. YaenbHas TETUIOEMKOCTH BellecTBa. TemiooOMEH W TEIIOBOE
paBHOBECHE. VYpaBHeHue TEIJIOBOTO Oananca.
[InaBieHne W OTBEpAECBAHHE KPUCTAUIMYECKUX BEIIECTB. YJIEJIbHAs TEIUIOTa IUJIaBJICHHUS.
[TapooOpazoBanne u koHaeHcanusi. Hcmapenune (MC). Kunenwe. VYgaenbHas Teriora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATyphl KHUIEHUS OT aTMOC(EpHOTO JaBJICHUS.
BnaxuocTs Bo3ayxa.

DHeprus ToIMBa. Y AeNbHas TEIUIOTa CrOpaHusl.

[Tpunanmne! padots! TemnoBbix apurateneid. KI1/] remnosoro neurarens. TenmoBsie ABUTaTENH
u 3amnuTa okpyxkarotien cpeabl (MC). 3aKoH cOXpaHEeHUs U MPEBPAIECHUS YPHEPTUU B TEIJIOBBIX
nporeccax (MC).

Jemoncmpayuu

. HaOxronenue OpOyHOBCKOTO JIBUXKEHHUS

. Habmonenue nuddyszun

. HaOxronenue sBneHui cMauuBaHusl ¥ KaWIISIPHBIX SIBICHUH
. Habmrotenue TemnoBoro pacimpeHust Tei

. I3MeHeHune naBieHus ra3a npu n3MeHeHUH 00bEMa M HarpeBaHUU WIIN OXJIAXKICHUH
. [IpaBuna u3mMepeHus TeMneparypsl

. Bugp! Teronepenaun

. OxJaxeHre npu COBEpLUICHUH pabOThI

9. HarpeBanue npu coBepIIeHud paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHME TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB

11. HaGntonenue KUneHus

12 .HabmtoieHre NoCTOSHCTBA TeMIepaTyphl MPH IJIaBICHUN
13. Monenu TemIoBbIX ABUTaTEICH

03N N KW



Jlabopamopnuvie pabomot u onvimal

1. TlpoBepka THUIOTE3bl JUHEHHOH 3aBUCUMOCTH JUIMHBI CTOJIOMKA IKHJAKOCTH B
TEPMOMETPHUYECKOH TPyOKe OT TeMIIepaTyphbl

2. VccnenoBanue sSBIICHUS TETIOOOMEHA MPY CMENTUBAHUH XOJIOAHOU U TOPSYCH BOJIBI

3. Onpenenenue yaenabHOM TETNIOEMKOCTH BEIIECTBA

4.. OnpeneneHne OTHOCUTENIbHOM BIaXXHOCTH BO3/1yXa

Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA

Onektpusanus Ten. JIBa poja 3JIeKTpUYECKUX 3apsAloB. B3aumonencTBue 3apsiKEHHBIX TEINl.
3akon Kyiona (3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJIMYUHBI 3apsi/ioB U
pPacCTOSTHUS MEX]Ty TEIaMH).

Onektpuueckoe mnoje. Hanpsok€HHOCTh snekTpuueckoro moiid. [lpuHiun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsaoB. DIEeMEHTAPHBIN dIeKTprudecKuid 3apsaa. CTpoeHue aToma.
[IpoBOIHUKY U AUBIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCIOBUSA CYIIECTBOBAHUSA OJEKTPUUYECKOrOo TOKa. M CTOYHUMKH
MIOCTOSIHHOTO TOKA. HetictBust AIEKTPUUECKOTO
TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUECKHI TOK B KMJIKOCTAX U ra3ax.

Onekrpuueckas uenb. Cuiia Toka. DeKTprudeckoe HarpsikeHue. ConpoTUBIEHHE TPOBOIHUKA.
VYnenpHoe conpoTHBICHHE BemiecTBa. 3akoH Owma nsi yuactka nenu. [locnmemoBaTenbHOe U
napajuieIbHOE COEUHEHNE ITPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3JeKTpUYecKoro Toka. 3akoH [xoymns— JleHmna. DnekTpuyecKkue memnu u
MOTPEOUTENH SIEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3aMbikaHUe.

[TocrossuHble MarHuThl. B3auMonelHcTBUE TMOCTOAHHBIX  MAarHUTOB. MarmuTHOE IOJE.
MarnuTHoe noje 3eMiiu U ero 3HaueHue JUis )ku3Hu Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOIO TokKa. lcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes.  SBneHue  NIEKTpOMarHUTHOM — uHAykuumu. [IpaBuno  JleHna.
OnektporeHeparop. CrocoObl MOTy4YEHHUs JJICKTPUYE CKOM SHEPruH. DIJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Jemoncmpayuu

OnexTpusanus Ten
JIBa posia 2JIEeKTpUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell
YCTpoUCTBO U IEUCTBHE DJIEKTPOCKOIA
DnexTpocTaTHuecKast UHIYKIIHUS
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aps10B
[IpoBOAHMKY U TUANEKTPUKH
MonenpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUUECKOIO MOJIS
HcTouHnKH MOCTOSHHOTO TOKA
JIenCTBUA DJIEKTPUYECKOTO TOKA
. DNEKTPUYECKUN TOK B )KUIKOCTH
. 'a30BBIi1 pa3psn
. U3mepenue cuitbl TOka aMInepmMeTpoM
. I3MepeHue 27eKTpUUECKOr0 HAIpPSKEHHUSI BOJIBTMETPOM
. PeocraTt n marasuH conpoTHBIICHUN
. B3aumoeiicTBie MOCTOSHHBIX MarHUTOB
. MonienrpoBaHie HEBO3MOXKHOCTH pa3/IeJICHHs MOJTI0COB MarHUTa
. MonienupoBaHie MarHUTHBIX 110JIEW IOCTOSTHHBIX MarHUTOB
. OmeIT Opcrena

CoNOR~WNE
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19. MarauTHoe 1oJyie TOKa. DJIEKTPOMarHuT

20. JleficTBue MarHUTHOIO NOJIS1 HA IPOBOAHMK C TOKOM 21 DJEKTpoABUraTeslb NOCTOSSHHOTO
TOKa

22. UccnepoBaHue siBIEHUS 3JE€KTPOMArHUTHOW MHIYKIIUU

23. Onbitel apanes

24. 3aBUCHMOCTb HAINPaBJIECHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHMUSI

25. DaekTporeHepaTop NOCTOSTHHOIO TOKa

Jlabopamopnuvie pabomot u onvimal

1. COopxka u npoBepka pabOThI JIEKTPUUECKOH LIeNHU TOCTOSHHOIO TOKa

2. M3mepeHue U perylImpoBaHUe CHIIbI TOKA

3. MHccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 Pe3UCTOpP, OT COINPOTHBIICHHS
pE3UCTOpa U HAIIPSDKEHUS HA PE3UCTOPE

4. TlpoBepka mpaBuila CJIOKEHUS HANPSDKEHUH MPH MOCIEI0BAaTEIbHOM COEIMHEHUM JBYX
pE3UCTOPOB

5. IIpoBepka mpaBuiia Juist CUIIbI TOKA MPH NAapaUIEIbHOM COEIMHEHUN PE3UCTOPOB

6. Omnpenenenne paboThI HIEKTPHUECKOTO TOKA, HIYIIEr0 Yepe3 pe3ucTop

7. UccnenoBaHne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB

8. UccnenoBanue AeiCTBUS 3JEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPENIKY

9. KoHcrpynpoBaHue M u3ydyeHHE pabOThl 3JIEKTPOJBUTATEIS

9 KNNACC
Pa3zgen 1. Mexauunueckue siBJICHUA

Mexannueckoe aBmwkeHue. MartepuanbHas Touka. Cucrema orc4€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOE mpsAMoONMHENHOE nBMKEeHHE. HepaBHOMepHOE
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAas CKOPOCTb Tella NP HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoiiuHeliHoe aABrkeHne. CBoOoiHOe majieHue. OMBIThI
[Nanunes.

PaBHOMepHOE JBMXKEHUE MO OKpY)XHOCTU. Ilepron m vactora obOpaieHus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH Herorona. Bropoii 3akoH Herotona. Tperuit 3akon Herorona. IIpunHumn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: CUila TPEHHS CKOJIBKEHMSI, CUJIa TPEHNUS IT0KOS,
JIpyrue BUJbl TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEeHHEe CBOOOJHOTO TaJleHHs.
JBuxenue mianer Bokpyr Comnua (MC). IlepBas kocmuyeckas ckopoctb. HeBecomocTh u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHO Touku. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tema
C 3aKpEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc tena. M3mMeHenne mmiynbca. Mmynbe cuiibl. 3aKOH COXPAaHEHHsI WMITYJbCA.
PeaktuBHOe nBrmkenue (MC).

Mexannueckass pabota U MoOIIHOCTh. PabGota cui TspkecTd, ynpyroctd, TpeHus CBsi3b
3Heprun U paboThl lloTeHnuanbHas SHEPrHsl Tejla, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cxxaroil npyxxuHel. Kunertnueckas sHeprus. Teopema 0 KHHETHUYECKON
DHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu

1. Ha6n}011eHHe MCXaHUYCCKOI'o IBUKCHHUA TCJIa OTHOCUTCIIBHO PA3HBIX TEJI oTcuéTa



2. CpaBHeHHeE MTyTeH U TPAEKTOPUM IBUKEHHS OJHOTO U TOTO e TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA

3. H3mMepeHne cKOpOCTH U YCKOPEHHUS MPSMOIUHEHHOTO TBUKCHHUS

4. UccnegoBanue MpU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS

5. HaOmtonenue IBUKEHHS TeJla MO OKPY>KHOCTH

6. HaGntonenne MexaHU4eCKUX SIBICHUHM, MPOUCXOIAIIUX B cucTeMe oTcuéra «Tenmexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEJIbHO KaOMHeTa (QU3UKU

7. 3aBUCHUMOCTb YCKOPEHHUS Tella OT MacChl Tela U ICUCTBYIONIECH Ha HETO CUJIbI

8. HaOmtonenue paBeHCTBa CUII IPU B3aUMOJICHCTBUH TEJ

9. M3MeHeHue Beca Tena Mpu YCKOPSHHOM JIBHKCHUU

10.Ilepenava umnysbca Mpy B3aUMOJICHCTBUM T

11.IIpeoOpa3zoBanus SHEPTUU TIPU B3aUMOJICHCTBUH T

12.CoxpaHeHnue uMnysbca Npyu HEYNPYromM B3auMOJICUCTBUU

13.CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIIPYTrOM B3aUMOJIEHCTBUN

14.HabmtoieHre peakTUBHOTO JIBHKEHUS

15.CoxpaneHre MeXaHUYECKOW YHEPTUU TIPU CBOOOIHOM ITaJICHUN

16. CoxpaneHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUU Teja MO ACHCTBUEM IIPYKUHBI
Jlabopamopnuvie pabomovt u onvimuol

1. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IBUYKEHUS IIapHKa 10 HAaKJIOHHON
TUIOCKOCTH

2. Omnpenenenne yCKOPSHUS TeJla MPU PaBHOYCKOPESHHOM JBHKCHHH 10 HAKIIOHHOW TUIOCKOCTH
3. HccrnenoBanue 3aBUCMOCTH IYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3
Ha4aJIbHOW CKOPOCTH

4. WccrnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHUSI OT CHIIBI HOPMaJIbHOTO JaBICHUS

5. Ompenenenne kKodpPUIHEHTA TPEHUS CKOIBKEHUS

6. Onpenenenue kECTKOCTH MPY>KUHBI

7. Omnpenenenue paboThl CUIIbI TPEHUSI P PABHOMEPHOM JIBUYKEHUU TeJla 110 TOPU30HTAILHOM
MOBEPXHOCTHU

8.0mpenenenne pabOTHl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C UCIOIb30BAHHEM
HEMOABMKHOTO U MOABHKHOTO OJIOKOB

9.M3ydyeHue 3aKoHa COXpaHEHMsI SHEPTUU

Pa3pnen 2. Mexanuyeckne KoJ1e0aHUSA M BOJTHBI

KonebarenbHoe nBrkeHue. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHHMIA: TIEPHO/T, 4aCTOTa,
aMIuMTya. MaremMaTudeckuil M Mpy>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu
KoJieOaTeIbHOM JBIKEHUHU. 3aryxaronue kosedanus. BeinyxaeHHbIe KojeOanus. Pe3onaHnc.
Mexannuyeckue BoiHbL. CBOHCTBA MeXaHUYECKUX BOJH. [Ipo J0IbHBIE U MONIEpEeYHbIE BOJIHEI.
JIyTiHA BOJIHBI B CKOPOCTH €€ pacpocTpaHeHusl. MexaHU4eCKHe BOHBI B TBEPIOM Telle,
cericMuueckue BosHbI (MC).

3Byk. ['pomMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu

1. HaGmonenue koneGaHuii Tel MO JEHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. Habmoienue konebaHuiil rpy3a Ha HUTH U Ha MPYKUHE

3. HaGmroieHre BIHYKIEHHBIX KOJIeOaHU 1 pe30HaHCca

4. PacnipocTpaHeHu€e MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHUECKUI Pe30HAHC

Jlabopamopuvie pabomol u onvimul

1. Onpenenennie 4acTOTHI U MEPHOIa KoJIeOaHUH MAaTEMAaTHYECKOTO MasSTHIKA



2. OnpeneneHue 9acTOThI U eproa KoJieOaHUN MPYKUHHOTO MasTHUKA

3. MccnenoBaHue 3aBUCMOCTH NIEpUO/1a KOJIeOAHHI MMOJIBEIIEHHOTO K HUTH Ipy3a OT JJIUHBI

HUTHU

4. UccnenoBanue 3aBUCUMOCTH MEPHOA KOIeOaHUH NPY>KUHHOTO MasgTHUKA OT MAacChl Ipy3a
5. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepUoa KojJeOaHu mpy>KMHHOT'O MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTH IPYKUHBI

6. 3mepenue yckopeHus CBOOOAHOTO NMaieHUS

Pa3nes 3. DiieKTpoMarHuTHoe 1oJie ¥ 3J1eKTPOMArHUTHBIE BOJIHBI

DNEeKTPOMAarHuTHOE MoJje. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BouiH [lIkana 3nekTpoMarHuTHEIX BOJH. Mcnonib30BaHue 3J€KTPOMAarHUTHBIX BOJIH JIJISl COTOBOM
CBSI3U.

DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
2. BosHOBBIE CBOIICTBA CBETA
Jlabopamopnusie pabomovt u onvimuol

1. 3y4eHue CBOMCTB JEKTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa
Pa3znen 4. CBeToBbBIC SIBJIEHUS

JlyueBas mozaens cBerta. Mctounuku cBera. [IpsAMonnMHETHOE paclpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienue cBera. 3aKoH npeaoMieHus cBeTa. [loHOe BHYTpeHHEE OTpaKEHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
JIlunza. Xon nyued B auH3e. OnTHyeckas cuctema QoTroanmnapara, MUKPOCKONA H
tesneckona (MC). I'na3 kak onTuueckas cuctemMa. biM30pykocTh U 1albHO30PKOCTb.
Paznoxenue OGenoro ceera B crnekTp. OmnbiTel HploToHa. CroXeHHE CIEKTpaibHBIX
uBeToB. /lucnepcus ceera.
Hemoncmpayuu

[IpssMonuHENHOE pacIIpOCTPAHEHHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300paxeHuil B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTHYecKuii CBETOBO/I.

Xon nyueit B coOuparomiei Junse.

Xox Jydel B paccenBaroLIeH JIMH3E.

[Tonmy4yenne n300paXkeHUIA € TOMOLIBIO JTUH3.

[TpuHtmn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOMa.
10.Mopens rnasa.

11.Pa3noxenune 6eoro cBeTa B CIEKT).

12.ITonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PAa3HbIX IIBETOB.

©CoNoa~wWNE

Jlabopamopuvie pabomol u onvimul

1. MccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIy4ya OT yIJja MaJeHusl.

2. V3y4yeHue xapakTepuCTHK N300pakeHUs ITpeIMeTa B TNIOCKOM 3epKaJie.

3. MccrnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMJIEHUS CBETOBOI'O JIyda OT yIJla aJeHUs Ha
TPAaHULIE «BO3yX—CTEKIION.
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4. ITomydenne n300paxeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI
5. Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTUH3HI.
6. OTBITHI TI0 Pa3IOKESHHUIO OEIIOTO CBETA B CIICKTP.

Pa3gen 5. KBanToBbI€e SIBJIeHUSA

OmnbiTel Pezepdopaa u muranerapuas mojaens atoma. Moaenbs atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIie CIIEKTPBI.

PamuoaktuBHOCTh. Asbda, Oera u rammauzinydeHus. CTpoeHHE aTOMHOrO sjpa.
HyxnonHas monens aromHoro sapa. M3oTomnsl.

PannoaktuBHble npeBpamnienus. llepuoa nonypacnana aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPaHEHUSI 3aPs1I0BOT0 U MACCOBOI0 UMCENL. DHEPTHUS CBA3U
aTOMHBIX si7ep. CBsA3b Macchl M 3Hepruu. Peakunu cuHresa u neineHus saep. Mcrounuku snepruu
Comnnna u 38831 (MC).

SAnepHast sHepretuka. J[elcTBUS paguOaKTUBHBIX WM3IYyYEHUN Ha KHUBBIC OpPraHU3MbI
MO).

Hemoncmpayuu

1. CrieKTpbl U3J1y4€HUs U TOTJIOIECHHUS.

2. CnekTpsbl pa3InyHbIX ra3os.

3. Cnextp BOAOpOIA.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYyYEHUH.

6. Peructparius u3nydeHus NPUPOJAHBIX MUHEPATIOB U MPOIYK TOB.
Jlabopamopnusie pabomot u onvimuol

1. Habmro1eHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.

2. UccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTHIIBI 10 TOPMO3HOMY IYTH (110
¢dororpadusm).

3. VI3mepeHue paJuoakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000IAKOIINI MOIYIb

[ToBTOpUTENEHO-0000IIAOIIMI MOAYJIH TPEIHA3HAYEH Ui CHUCTEMAaTH3allMu U 0000IICHUS
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, TPHOOPETEHHOTO MTPU N3YUYEHUH BCETO Kypca
bu3uKY, a TakKe I MOAroTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY 10 (U3UKEe st
o0yyaromuxcsi, BEIOpaBIIMX 3TOT y4eOHBIH MpeamerT.

[Tpu u3yyeHUN AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIbI JAEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeUnBaETCs JOCTUKEHUE MTPEIMETHBIX U METANPEAMETHBIX IJIAHUPYEMBIX
pe3yibTaToB 00yueHus, (HOpMUPYETCs €CTECTBEHHO-HAY4Hasi TPAMOTHOCTb: OCBOEHHE Hay4YHBIX
METOJIOB HCCJIEJOBaHMs SIBJICHUN NPUPOJbI M TEXHUKU, OBJA/JEHUE YMEHUSIMH OOBICHSITH
¢usnueckue SBIEHUS, NPUMEHSAS MOJy4YeHHbIE 3HAHUS, pellaTh 33Ja4d, B TOM 4HCIeE
KaueCTBEHHbIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO EATEIBHOCTHBIM XapakTep JaHHOIO pas3feilia pealn3yercs 3a C4ET TOro, YTo
yuauiecs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM IpeIaraercs:

e HA OCHOBE MOJYYEHHBIX 3HAHUN PacMO3HABATh U HAYYHO OOBACHATH (PU3HUECKHE
SBJICHHS B OKPYXKAIOILEH TPUPOJIE U TTOBCEAHEBHOM KU3HU;

e HCHOJb30BATH HAYYHBIE METOABI HCCIEOBAHUS (PU3UUECKUX SBJICHHUH, B TOM YUCIIE IS
MIPOBEPKHU THIIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

e OOBSCHATH Hay4YHbIE OCHOBBI Han0OJIee BAKHBIX JOCTH)KEHUI COBPEMEHHBIX
TEXHOJIOTHi, HalIpUMep, MPAKTUYECKOTO UCIIOIb30BAHUS Pa3IMYHbIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IIPEBPALLCHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB
SHEPTUHU.
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Kaxnas 13 TeM JaHHOTrO pa3iena BKIYAET 3KCIEPUMEHTAIbHOE UCCieloBaHre 0000IIat0Eero
xapakrepa. Pa3zen 3aBepiaeTcst mpoBeACHUEM TUArHOCTUYECKOM U OLIEHOYHON pabOTHI 32 KypC
OCHOBHOM IIKOJIBI.
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NNAHUPYEMBIE PE3Y/IbTATbDI

7 KJacc
Nzydyenne ¢u3mku B 7 Kjacce HAMPABICHO HA JTOCTHKEHUE OOYYAIOIIMMHUCS JIMYHOCTHBIX,
MeTaIpeAMETHBIX U IPEIMETHBIX Pe3yIbTaTOB OCBOCHHS yU4EOHOTO MpeIMeTa.

JINYHOCTHDIE PE3Y/IbTATDI

Hampuomuttecxoe 60CIIUTAHHUC:

MPOSIBJICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pU3UUECKOM

HayKU;
[IEHHOCTHOE OTHOIIEHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX (DU3UKOB.

Fpaam)ancxoe u 0yx03uo-npaecmeeunoe seocnumanue.

TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKACHUHU OOIECTBEHHO-3HAYMMBIX U 3THYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
OCO3HaHUE BaXHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YYEHOTO.

Icmemuueckoe gocnumanue:

BOCIIPHUATHEC OCTCTHUYCCKUX KAYCCTB (1)I/ISI/I‘I€CKOI71 HAayKu: eé TapMOHHUYHOI'O ITIOCTPOCHUA,
CTPOroCT, TOYHOCTH, JIAKOHUYIHOCTH.

llermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHME LIEHHOCTH (PU3NYECKOI HayKH KaK MOIIHOTO HHCTPYMEHTa MMO3HaHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIIONIEH KYJIbTYPBI;
pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEpEca K UCCIIEJ0BATEIbCKOM eI TETbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

OCO3HaHHE IIEHHOCTU 0€3011acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH IPaBUJ 0€30MaCHOr0 OBEJCHHS Ha TPAHCIIOPTE, Ha I0pOrax, C IEKTPHUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

c(hOpMHUPOBAHHOCTH HAaBbIKA peIIeKCUH, TPU3HAHIE CBOETO MpaBa Ha OLIUOKY U TaKOTO K€
IpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 33/1a4 (B paMKax CEeMbH, IIIKOJIbI, TOPOJa, Kpast)
TEXHOJIOTHYECKON M COIMAILHON HANIPABICHHOCTH, TPEOYIONUX B TOM YHCIIE U (PU3HIECCKUX
3HAHUM;

HWHTEpEC K MPAKTUYECKOMY HM3YyUYeHHIO Tpodecchii, CBSI3aHHBIX ¢ (PU3UKOM.

IKonozuueckoe eocnumanue:

OpHUEHTAaIMs Ha MpUMEHeHNe (HU3NUECKUX 3HAHUM [Tl pelieHus 3a/1a4 B 00J1acTi
OKpY>Kalolllel cpebl, IIIaHUPOBAHUS OCTYIKOB M OLIEHKH MX BO3MOKHBIX MMOCIEACTBUM AJIs
OKpY>KaroIlen Cpeibl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa IKOJIOTHMYECKUX MPOOIeM U MyTel UX pelIeHus.
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Aoanmayus 0dyuarouezoca K U3MEeHAWUMCA YCI08UAM COUUATbHOI U RPUPOOHOIL
cpeovl:

e MOTPeOHOCTH BO B3aMMOJICHCTBUU NIPU BBIITOJHEHUN UCCIIEIOBAHUN U IPOEKTOB (pU3HUECKON
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

e IIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEPE3 NMPAKTUUYECKYIO JIEATEIbHOCTD;

e MOTpPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie POpMYyIUPOBATH
UJeH, TIOHSTHS, THIOTE3bl O (PU3MYECKHX OOBEKTaX U SBJICHHUSIX;

e OcCO3HaHHE e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e IUIAHHPOBAHHUE CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

e CTpeMJICHHE aHAJIU3UPOBATH U BBISBISATH B3AUMOCBSI3U MTPUPO/IbI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJIE C MCIIOJIb30BAaHUEM (DU 3UUECKUX 3HAHUI;

e OILICHKA CBOUX JIEUCTBUH C YYETOM BIMSIHUS HA OKPYXKAIOLLYIO CPEAY, BO3MOKHBIX
J100aJIbHBIX TOCIIEACTBUM.

METANPEAMETHbDIE PE3Y/IbTAThHI

YHuBepcanbHbIC M03HABATEIIBHBIE ICCTBUS

ba3zoevie nocuueckue oeticmeusn:

e BBIBJIATH M XapaKTEPHU30BATh CYILIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBICHUIA);

e  YCTaHABJIMBATH CYIIECTBEHHBII MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS ISl 0000IICHNUS 1
CpaBHEHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B pacCMaTpUBaeMbIX (paKkTax, JTaHHBIX U
HaOJTIOICHUSX, OTHOCSIIMXCS K (PU3NYE CKUM SIBIICHHSM;

e BBIIBJIATH NPUYMHHO-CIICJICTBEHHBIC CBS3U MPU U3YYCHUU (PU3NIECCKUX SBJICHHUN U MPOLIECCOB;
Je7IaTh BBIBOJIBI C UCIIOJIB30BAHUEM JCAYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHHH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBSI3IX (PH3NUECKUX BEITHUYNH;

e  CaMOCTOATENIBHO BBHIOMpPATh crioco0 perieHus yueOHol (pu3ndeckoi 3a1aun (cpaBHEHHE
HECKOJIBKMX BapHaHTOB PELIEHUs, BBl O60p Hanbosee MoaXoAIIero ¢ y4ToM CaMOCTOSATEIEHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoevle uccneoosamenvckue oelicmeus:

e  WCIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIHCKUI MHCTPYMEHT TTO3HAHNS,

e TMPOBOJUTH MO CAMOCTOSTENILHO COCTABICHHOMY IIJIaHYy OIIBIT, HECTIOKHBIN (PU3NUeCKHii
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHMUS;

e OlIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAILINIO, TTOYYEHHYIO B XO/I€
WCCTIEOBAHUS WM DKCIIEPUMEHTA,;

e CaMOCTOATEIHHO (HOPMYITHPOBATH OOOOIIEHUS U BBIBOBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTBITA, UCCIICOBAHMS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajibHEIIIee pa3BUTHE PU3UIECKUX MTPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Paboma c ungpopmaueii:
e TPUMEHSATH PA3TUYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI IIPH TIOUCKE U 0TOOpE
nH(OPMAIIUY WK JAHHBIX ¢ YUETOM IMPEAIoKEHHOU yueOHo! (hrU3nuecKoi 3a1auu;

e  AHATU3UPOBATh, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAINIO PA3INYHBIX BUIOB U
¢bopmM npencTaBieHus;
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CaMOCTOSITENILHO BBIOMPATh ONTUMAJILHYIO POPMY MpeAcTaBICHHUS HHPOPMALIUH U
WLTIOCTPUPOBATH pelllaeMble 3a/1a4i He CI0KHBIMH CXeMaMH, TuarpaMMaMu, HHOU TpauKon
Y UX KOMOMHAIUSIMH.

YHuBepcalbHbIE KOMMYHUKATHBHBIC ICHCTBHS
Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHala, pe3yibTaToB J1a00paTOPHBIX PadOT U MPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMbI U BBICKa3bIBaTh UJICH,

HalleJICHHbIE Ha pEeUIeHHE 3a/1a4M U MojAJIep:KaHue OJaroxenaTeIbHOCTH OOIIEHUS;
COIOCTABJIATH CBOU CYXJICHUS C CYKACHUSMH IPYTUX YIaCTHHKOB JHaiora, 0OHapy>KUBATh
pasiauyure U CXOACTBO MO3UIIMI;—BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX;—IIyOJUYHO MPEICTABIATH PE3yJbTaThl BHITOJHEHHOTO (PU3MUYECKOTO OIbITa
(aKCIepuMeHTa, UCCIIeI0BaHUs, IIPOCKTA).

Coemecmnasn desamenpbHOCMb (COMPYOHUYECMBO):

MMOHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMAHAHOW U MHIUBUIYAIBHOU pabOTHI MpH
pelIeHUU KOHKPETHON (hU3UYECKOM MpOOIIeMBbI;

MIPUHUMATH LIETTU COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATH JIEUCTBUSI 1O €€ JOCTUIKEHUIO:
pacnpenenaTh poyik, 00CYKAaTh MPOIECCHl M PE3YIbTaThl COBMECTHOM pabOTHI; 000011aTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTASI KAUECTBEHHOTO pe3y/IbTaTa 10 CBOEMY
HaIPaBJIECHUIO U KOOPJAUHUPYS CBOU JCH CTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJI/Ia B OOIIHMI MPOAYKT IO KPUTEPHUSAM, CAMOCTOSATEIIHHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHHUBEpCAIBHBIE PETYJIATUBHBIEC IEHCTBUS

Camoopzanusauuﬂ:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTyalUsX, TPEOYIOLUINX IS peIIeHUs
(bu3NYeCKUX 3HAHUI;

OPHEHTUPOBATHCS B PA3JIUYHBIX MOAX0/1aX IPUHATHS pelieHUH (MHAUBUAYaJIbHOE, IPUHATHE
pelleHus B rpymie, NPUHITHE PEelIeHUi TpYIIoi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM peIIeHUs PU3NUECKOM 3ajauu WU TJIaHa
UCCIIEIOBaHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHThI PELLICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonmpons (peprexcusn):

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAalllH U MIpeJIaraTh IUIaH €€ N3MEHEHNS;

OOBSACHATH NPUYNHBI JOCTHXKEHUS (HEAOCTHKEHNUS) pe3yNbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B ICTENILHOCTD (B TOM YHUCJIE B X0/ BBINOJIHEHUS (HU3HMUECKOTO
MCCIIEIOBAHMSI WJIM MTPOEKTa) HAa OCHOBE HOBBIX 00CTOSITENbCTB, N3MEHHUBIIUXCS CUTYalLIUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LEIU U YCIOBUSAM.

3M014u0Htl.71bell? UHmMEeN1eKm:
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CTaBUTH ce0sl HA MECTO JIPYroro 4eJoBeKa B X0JIe CIopa WU AUC KYCCHUH Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceba u opyzux:

MPU3HABATH CBOE MPABO HA OMIMOKY MPH PeICHUH (HU3NIECKHUX 33/1a4 WM B YTBEPKIACHUAX
Ha Hay4HbIE TEMbI U TAKOE XK€ IIPABO IAPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
o0yyaromuxcs: yMEeHui:

WCIOJIb30BATh MOHATHS: (PU3UYECKHE U XUMUYECKHUE SBJICHU; HA0I0JCHUE, SKCIIEPUMEHT,
MOJIeJIb, TUTIOTE3a; €IUHUIIBI (DU3H YECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS
BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXaHUUECKOE JBMKEHNE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIMHEWHOE), TPACKTOPHSI, PaBHOJEHCTBYIOMIAs CUII, AeopMaIlis
(ympyras, niaacTu4eckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyath siBneHus (qudQy3us; TEMIOBOE IBUKEHNE YACTHI] BEIIECTBA; pABHOMEPHOE
JBIKEHUE; HEPABHOMEPHOE JIBIKCHHE; MHEPIIHS; B3aHMO/ICHCTBHIE TEJT;, PABHOBECHE TBEPIBIX
TeJ C 3aKPerIEHHON OChIO BpallleHHS; Iepeaaya JaBleHus TBEPIABIMU T€ JIAMHU, )KUJIKOCTIMU U
razamu; arMoc(epHoe [aBJCHHUE; IJIaBaHHUE

TeJ; MPEBPALEHUs] MEXaHUYECKOW IHEPrHH) MO OIHCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NIECKOE SIBICHHE;

pacrno3HaBaTh IMPOSBICHUE HM3YyYEHHBIX (PU3UUYECKUX SIBJICHHM B OKPYXAIOIIEM MUPE, B TOM
yrcie Gpu3ndecKue SBICHHUS B IPUPOJIE: IPUMEPHI IBHKCHUS C PA3THYHBIMU CKOPOCTSIMH B
KUBOU U HEXXKMBOU MIPUPO/IC; ACUCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE; BIHSHHIE
aTMOC(epHOTO AaBIICHHS Ha )KUBOW OpraHM3M; TUTABaHUE PBIO; phIYard B TeJe YeJIOBEKa; MPH
3TOM MEPEBOJUTH MIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIEIATH CYIIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUII;

OTMCHIBATh U3yYEHHBIEC CBOIMCTBA Tel U (PU3MUECKUE SIBICHUS, UCTIONb3Yys (pu3nueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTb,
CHJIa yIIPYTrOCTH, CUJIa TSKECTH, BEC Tella, CHIIa TPEeHHUs, AaBlieHue (TBEPAOTO Tena, )KUJIKOCTH,
rasa), BRITAJIKMBAIOIIAs CHJIa, MEXaHHMUECKasi paboTa, MOITHOCTb, TUIEYO CHIIBI, MOMEHT CHIIBI,
K03 (HUIIMEHT MOJIE3HOTo NEHCTBUS MEXaHU3MOB, KWHETHYECKas U TMOTeHIIMAaIbHAas SJHEPT U );
MIPH OTIMCAHHUH NIPABUIHHO TPAKTOBATH (PH3MUECKUI CMBICI HCITOJB3YEMbIX BEIMYHH, UX
0003HAYECHUS U EAMHUIIBI PU3NIECKUX BETUYHH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BETMYMHY C IPYTHMHU BEIMYHHAMH, CTPOUTH rpauKi M3yYSHHBIX 3aBUCUMOCTEH
(U3MYECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeM, (PU3MUECKHE SBICHHS U TPOIIECCHI, HCIIOJIB3Ys MPaBHIIa
CIIOKEeHHUsI cuJI (BIIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackains, 3akon Apxumena,
MIPAaBUJIO paBHOBECHs pbruara (010Ka), «30JI0TOE MTPABHUIIO» MEXaHUKH, 3aKOH COXPaHEHHSI
MEXaHHYECKOH YHEPTUU; TP STOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMTUCHIBATH
€r0 MaTeMaTH4YEeCKOE BHIPAKCHHE;

OOBSICHATH (PM3UUECKUE SBJICHHS, MPOLECCHl M CBOWCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalni MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABISATH IPUUYNHHO-CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JTOTUYECKHX IIaroB ¢ OMOPOol Ha 1—2 M3yueHHBIX
CBOMCTBA (PM3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;—pEeIaTh
pacuéTHbie 3a1a4u B 1—2 NEHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
(du3nvecKre BEIMYMHBI: HA OCHOBE aHaJIN3a YCIIOBUS 3a/Ia4H 3aIMChIBATh KPATKOE YCIIOBHE,
MOJICTABIATh (PU3NYECKUE BENUINHBI B (DOPMYIIBI M IPOBOJUTH PACUETHI, HAXOTUTH

16



CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE Ul PELUICHUs 3ajiay, OLIEHUBATh PEAIUCTUYHOCTh
MOJTyYeHHOH (pr3nyeckoi BEIMUMHBI,

pacro3HaBaTh [IPOOJIeMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOLIH (PU3HYECKUX METOI0B; B
OINMCAaHUU UCCIIEOBAHUS BBIACIATH IPOBEPSIEMOE IIPEII0NI0KEHNE (TUIIOTE3Y), pa3Iu4aTh U
MHTEPIPETUPOBATH NOJYYECHHBIH Pe3ysbTaT, HAXOAUTh OLIMOKU B XOJI€ OIIbITA, JeIaTh
BBIBOJIBI 110 €T0 Pe3yIbTaTaM;—IIPOBOJUTh OIBITHI 110 HAOIIOCHUIO (PU3MYECKHUX SBICHUI
WK (PU3NYECKUX CBOMCTB Tell: (hOPMYIUPOBATh IPOBEPSEMBIE IIPE IT0JI0KEHHS], COOUPATh
YCTAHOBKY M3 MPEAJI0KEHHOTO 000PYI0BaHHS, 3aITUCHIBATh X0/ ONbITA U (HOPMYITHPOBATH
BBIBOJIBI;

BBITOJIHATH MPSIMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI U
TeMIIepaTyphl C UCIOIb30BAHUEM aHAIOTOBBIX U HU(PPOBBIX IPUOOPOB; 3aMIUCHIBATH
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,
IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3UUECKOM BETMUYUHBI OT IPYToii ¢
HCII0JIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JABIMXKYILIErocs Teja
OT BPEMEHH JIBUKECHUS TeJla; CUIIbl TPEHUS CKOJIBXKEHUS OT Beca Tella, KauecTBa 00paboTKU
MIOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS OT IUIOLIAIU CONIPUKOCHOBEHUS TEI; CHUJIbI
YIPYTOCTH OT YAJIMHEHUS NPY>KUHBI; BBITAJIKUBAIOLIECH CUIIBI OT 00bEMaA MOrpyKEHHOM YacTu
TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IJTyOUHBI, Ha
KOTOPYIO IOTPY>KEHO TeJI0; YCIOBUM IIaBaHUs TeJ, YCIOBUM paBHOBECHUS pbluara u OJI0KOB);
y4acTBOBAaTh B IUIAHUPOBAHUU Y4E€OHOIO UCCIIEI0OBAaHUS, COOMPATh YCTAHOBKY U BBIIOJIHAThH
W3MEpEeHus, caenys MpeyIoKeHHOMY IJ1aHy, GUKCUPOBATh pe3yabTaThl OJy4YEeHHON
3aBHCUMOCTH (PM3MUECKUX BEJIMYHMH B BUJE NIPEUIOKEHHBIX TaOIHII U TpadUKOB, 1enaTh
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMUNH (IUIOTHOCTH BEUIECTBA KUAKOCTH H
TBEPAOrO TEJIA; CUIJIA TPEHMSI CKOJIbKECHHUSI; IaBJICHUE BO3/1yXa; BBITAJIKUBAIOILAS CUIIA,
JEWCTBYIOMIAs HAa IOTPYKEHHOE B )KUAKOCTH TEJ0; KO3(PPHUIMEHT MOIE3HOTO ACUCTBUS
IIPOCTBIX MEXaHU3MOB), CIIE/ysl IPEVI0KEHHOM NHCTPYKIIMU: IIPU BBIITOJHEHUH U3MEPEHUI
coOMpaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNE UCKOMOM BEIHUNHBI,
co0Jro1aTh MpaBuiIa TEXHUKHU O€30IIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIONIUECS CO CYJIbl, OaApOMETP, phlyar, MOABMKHBIA U HETIOIBUKHBIH
0JI0K, HAKJIOHHA$ TIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX HMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOPOM Ha UX ONMHUCAHUSA (B TOM YHKCIIE: MOAMUITHUKH, YCTPOHCTBO BOJONPOBO/IA,
THJIPABINYECKUH Mpecc, MaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, APEOMETP), UCTIONb3Ys
3HAHUA O CBOMCTBAX (PU3MYECKUX SBJIECHUI U HE0OX0uMbIe (PHU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI / HAXOAUTH HH(GOPMALIUIO O IPUMEPAX MPAKTUYECKOTO UCTIOIb30BaAHUS
¢u3nUecKrx 3HaHUH B MOBCETHEBHOM JKU3HU A7 oOecneueHus: 0€30MacHOCTH IpU
oOpallleHuu ¢ MpudOpamMH U TEXHUYECKUMHU YCTPOHCTBAMU, COXPAaHEHUS 37J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHUS B OKpYXKaroIlel cpee;

OCYILIECTBIATH OTOOP UCTOYHUKOB MH(OpPMAILMK B ceTH VIHTEpHET B COOTBETCTBUU C
3aJIaHHBIM [TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLMXCSI 3HAHUH U ITyTEM

CPaBHEHHUS DPA3IMYHBIX MCTOYHUKOB BBIAENATH HHGOPMAINIO, KOTOpast

SABIISICTCS TPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHHUI Hay4YHO-TIOMYJIPHYIO JTUTEPATYPY
($U3MIECKOT0 Co/lepKaHus, CIPaBOYHBIE MaTepHalIbl, PeCypchl ceTH MIHTepHET; BlIafeTh
npruéMaMy KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOI
CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE KpAaTKHE MMMChbMEHHBIE U YCTHBIE COOOIIIEHHUS] Ha OCHOBE 2—3
MCTOYHHUKOB MHPOPMALUH (PU3MUECKOTO COJePKAHUSA, B TOM YHUCIIE ITYOJIMYHO JeNIaTh KPaTKue
COO0O0IIIeHUs O pe3yJIbTaTaX MPOEKTOB WM YU€OHBIX HCCIEA0BaHUMN; IPU ITOM I'PaMOTHO
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WCIIOJIh30BaTh U3yYEHHBIN MOHITHIHHBINA armapaT Kypca (pU3uKu, COMPOBOXKIATH BHICTYIICHHUE
MpE3EHTALUEN;

IIPU BBITIOJIHEHUU YYE€OHBIX MPOEKTOB U UCCIICIOBAHUM paCIIpeeIsITh O0SI3aHHOCTH B TPYIIIE
B COOTBETCTBHH C IIOCTABJICHHBIMH 3aJlauaMU, CJICAUTD 32 BBRITIOJTHEHUEM TUIaHa JCHCTBUM,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B ACSITCIBHOCTD IPYIIIbI; BEICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 kaacc
Nzydyenne ¢pus3mku B 8 KJiacce HAMpaBICHO HAa JOCTHXKEHUE OOYYAIOIIMMHUCS JTUYHOCTHBIX,
MeTaHpeHMCTHBIX nu HpCI[MeTHLIX pe3yanaTOB OCBOCHUA yqe6H0r0 HpCI[MeTa.

JIMHHOCTHBIE PE3YJIBTATBI

Hampuomuttecxoe 60CIIUTAHHUC:

MIPOSIBIIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hr3HUecKoit
HayKU;
IIEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUHCKUX YUEHBIX (DU3HKOB.

Fpam@ancxoe u 0yx03u0-npaecm3enuoe eocnumanue.;

TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKACHUHU OOIECTBEHHO-3HAYMMBIX U 3THYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;
OCO3HaHUE BaXHOCTH MOPAJIbHO-DTHUYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YYEHOTO.

Jcmemuueckoe 6ocnumanue:

BOCIPUATHE ICTETUYECKUX KauecTB (PU3HUECKON HAYKU: €€ TapMOHUYHOTO TOCTPOCHHUSI,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

llermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHHE [IEHHOCTU (U3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA IIO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHNIIIEH COCTABIISIONIEH KYJIbTYpHI;
pa3BUTHE HAyYHOU JTF0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATEIBCKON IeATEIbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

OCO3HaHHE IIEHHOCTU 0€3011acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH IIPaBUJI 0€30MaCHOTO OBEJICHUS HA TPAHCIIOPTE, Ha IOPOrax, C AIEKTPHUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

c(hOpMHUPOBAHHOCTH HABBIKA peIIeKCHH, TPU3HAHKIE CBOETO MpaBa Ha OLUTUOKY U TaAKOTO JKe
IpaBa y Ipyroro yejaoBeKa.

Tpyooeoe 6ocnumanue:
aKTHUBHOE Y4acTHe B PEIICHUH MPAKTUYECKHX 33/1a4 (B paMKax CEMbH, LIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKON U COLMANIbHON HANpaBIECHHOCTH, TPEOYIOIINX B TOM YHUCIIE U PUZNYECKUX

3HAHUM;
HWHTEpEeC K MPAKTUYECKOMY HM3y4YeHHIO Tpodecchii, CBSI3aHHBIX ¢ (PU3UKOM.
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IKonozuueckoe gocnumanue:

e OpHEHTalus Ha MPUMEHEeHue (pU3NYecKnX 3HAHWUH JUIS peIIeHHs 3a71a4 B 00J1acTu
OKpY>KaroIlel Cpelibl, IJITAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX ITOCIEACTBUAN IS
OKpYKaIOIIEH CpeJIbl;

e OCO3HaHHWE TJO0AIBHOTO XapakTepa SKOJIOTUYECKUX IMPOOJEM U IMyTEeH WX peIIeHHs.

Aoanmayusa o0yuarouie2oca K U3MEeHAIOUWUMCA YCA06UAM COYUANbHOU U RPUPOOHOU
cpeowl:

e MOTPEOHOCTH BO B3aMMOJCHCTBHUH ITPH BBHITTOJIHEHUH MCCIIEAOBAHUN U MPOCKTOB (pr3UIeCcKOn
HAIPaBJICHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHUX;

e TIOBHIIICHHE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO IEATEITHbHOCTh;

e MOTPeOHOCTH B POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHCJIE POPMYIUPOBATH
UJCH, TIOHSTHS, THIOTE3bl O (DU3MYECKHX OOBCKTaX U SBJICHHSIX;

e OcO3HaHHUE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00JaCTH (PU3UKH;

e IUIAHUPOBAHWE CBOETO PA3BUTHS B IPHOOPETEHUHN HOBBIX (DM3MYECKHUX 3HAHUMH;

e CTpPEeMIICHHE aHAJIM3UPOBATh M BBIABIISATH B3AUMOCBSI3H IIPUPOJIbI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCTIOIB30BaHUEM (DU 3UICCKUX 3HAHUN;

e  OIICHKA CBOMX JCHCTBHI ¢ y4ETOM BIUSHHUSA HA OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX
rJ100aJIbHBIX OCJIEACTBUMH.

METANPEAMETHbDIE PE3Y/IbTAThHI

YHuBepcanbHbIC 03HABATEIIBHBIE ICCTBUS

ba3zoevie nocuueckue oeticmeusn:

e BBIABJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKH O0OBEKTOB (SIBICHUI);

e  YCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIeHUS U
CpaBHEHWS,

e BBIIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JTaHHBIX U
HaAOJIOACHUAX, OTHOCALIUXCS K (PU3MUE CKUM SBICHUSAM;

e BBISBIJIATH MPUIMHHO-CIICJICTBEHHBIC CBSI3U TPU U3YYCHUN (PU3NIECKUX SBJICHHUI U MPOIIECCOB;
JieNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOYEHUH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBSI3AX (PU3NUECKUX BEITHYNH;

e CaMOCTOSATENIBHO BBIOMpATh crioco0 perieHus yueOHol (pu3ndeckoi 3a1aun (cpaBHEHHE
HECKOJIBKUX BapHaHTOB PELICHUs, BBl O0p Hanboee MoIXoAsIIero ¢ y4éToOM CaMOCTOSATEIEHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3zoevie uccneoosamennvckue oelicmeus:

e HCIIOJIB30BaTh BOIIPOCHI KaK UCCIIE0OBATEIbCKUNA HHCTPYMEHT ITO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHY OIBIT, HECIOKHBIN (PU3HUECKUN
HKCHEPUMEHT, HEOOBbIIIOE NCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

e OLIEHUBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh MH(OPMALIHIO, TOJYYEHHYIO B XO/1€
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

e  CaMOCTOATEIbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOBI IO pe3ysIbTaTaM IPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIICIOBAHMS;

e IMPOTHO3UPOBATH BO3MOXKHOE JlajIbHEIIee pa3BUTHE PUINUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh TPENOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmaueii:
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INPUMEHSATH Pa3INYHbIe METObI, MHCTPYMEHTHI U 3aIIPOCHI IIPH MTOUCKE B 0TOOpe
nH(OpPMAIIUY WM TaHHBIX ¢ YIETOM MPEIOKEHHON yueOHoM (u3nyeckoit 3a1auu;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO Pa3IUYHBIX BUIOB U
(dhopM mpeIcTaBICHHUS,

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIILHYIO (hopMy IpecTaBiIeHnss HHOOPMALUH 1
WLTIOCTPUPOBATH PelIaeMble 3a/1a4i He CI0KHBIMH CXeMaMH, TuarpaMMaMu, HHOU TpapuKon
U UX KOMOMHALUSIMH.

YHuBepcalbHbIE KOMMYHUKATHBHBIC ICHCTBHS
Obwenue:

B X0JIe 00CYyXIeHHs yueOHOr0o MaTepHala, pe3yibTaToB J1a00paTOPHBIX PadOT U MIPOEKTOB
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/Ia€MOI TeMbI U BBICKa3bIBaTh UJICH,

HalleJICHHbIE Ha peUIeHHE 3a/1a4M U MOAJIepKaHue OJaroKenaTeIbHOCTH O0IIEeHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYKJACHUSMH IPYTHX YIaCTHHKOB JHaiora, 0OHApy>KUBATh
pasiinuue U CXOJCTBO MO3ULMMI; BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTax; MyOJIUYHO MPEJICTABISATH PE3yJbTaThl BHIIOJHEHHOTO (PU3MYECKOTO OIbITA
(3KCTIepuMeHTa, UCCIIeI0BAHUS, IIPOCKTA).

Coemecmnasn desamenbHOCMb (COMPYOHUYECMBO):

MMOHUMATh Y UCIIOJI30BaTh MIPEUMYIIECTBA KOMAHAHOW U MHIUBUIYAIBHOU paObOTHI MpU
pelIeHUU KOHKPETHON (hU3UYECKOM MPOOIIeMBbI;

MIPUHUMATH LIETTU COBMECTHOM €SI TEIIbHOCTH, OPTaHU30BBIBATH JIEUCTBUSI 1O €€ JOCTHIKEHUIO:
pachpenenaTh poyik, 00CYKaaTh MPOIIECCHI M Pe3yIbTaThl COBMECTHOM pabOTHI; 0000111aTh
MHEHHS HECKOJIbKUX JIIOCH;

BBITIOJTHATH CBOIO YaCTh pa0OTHhI, JOCTUTAsi KAYECTBEHHOTO Pe3ysibTara Mo CBOEMY
HaIpaBJIEHUIO U KOOPJAUHUPYS CBOU JCH CTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

YHHUBEpCAIBHBIE PETYJIATUBHBIE 1EHCTBUS

Camoopzanusauuﬂ:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUINX IS peIIeHUs
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHATHS pellleH!H (MHIUBUAYAIbHOE, IPUHSATHE
pelleHus B rpymIe, MPUHITHE PEellIeHUi TpyIIoi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM pPELIeHUsT GU3NUECKO 3a/1aun WK TIaHa
UCCIIEIOBaHMS ¢ YYETOM MUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHThI PELLICHUN;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camoxkonmpons (peprexcusn):

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U MpeylaraTh IU1aH €€ N3MEHEHNUS;

OOBSACHATH MPUYNHBI JOCTHXKEHUS (HEAOCTHIKEHNUS) pe3yNbTaTOB AEATEIbHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIESTEILHOCTH (B TOM YHUCJIE B XOJ] BBIIOJIHEHUS (HU3HMUECKOTO
WCCIIEIOBAHMSI WJIM MTPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIINXCS CUTYaIUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;
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OICHUBATHh COOTBCTCTBUEC PE3YyJIbTaTa LECIN U YCIOBUAM.
QMOL{MOHaﬂbelﬁ UHmesn1eKkm:

CTaBUTh ce0sI HA MECTO APYyroro 4€j0oB€Ka B X04€ Criopa UJIN JUCKYCCHUH Ha HAYYHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHUA U JIOTUKY APYyIroro.

Ilpunamue ceds u opyaux:

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WK B YTBEPKACHUIX
Ha Hay4HbIE TEMBI U TAKOE K€ MPaBo JIPYyroro.

NPEAMETHbIE PE3Y/IbTATbI

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00y4aroImuxcst yMEeHUH:

UCIIOJIb30BATh IMOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE BIKCHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAIIMYECKHE U aMOp(HBIE Tela, HACBHIIIIEHHBIH U
HEHACBIICHHBIN I1ap, BIAXKHOCTh BO3/1yXa; TEMIEPATYpa, BHYTPEHHSsI DQHEPIUs, TEIUIOBOM
JBHUTATEIb; YJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsiil, HIEKTPHUECKOE MOJIe, TPOBOAHUKH U
AUDJICKTPUKH, MMOCTOSTHHBIHN BHGKTpI/I‘IGCKI/If/i TOK, MAarHuTHOC€ II0JIC,

pas3nuyaTh sSBJICHUS (TEIUIOBOE pacUIMPEHUE/CKaTHE, TEIUIoNepeiada, TEIIOBOe PABHOBECHE,
CMauUMBaHUC, KAITUJIJISIPHBIC AB JICHUSA, UCIIAPCHUEC, KOHACHC AU, IIJIaBJICHUEC, KPHUCTAJIJIM3alla
(oTBepueBaHKE), KUTICHUE, TEILIONEepeaaya (TeIUIONpPOBOIHOCTD, KOHBEKIIHS, H3ITy4CHHUE);
AJIEKTPHU3ALHNSA Tell, B3AUMOACHUCTBHUE 3apSAI0B, NEHCTBHS SJIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHKE, B3aMMO/ICHCTBIE MarHUTOB, JACHCTBUE MATHUTHOTO TIOJIS Ha MPOBOJIHUK C TOKOM,
QJICKTPOMAarHuTHas I/IH}IyKIII/Iﬂ) M0 OIMMCAHWIO UX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBIEHUE HM3YYEHHBIX (U3UYECKUX SIBJICHHUH B OKPYXAlOLIEM MUPE, B TOM
qucie Gpu3nyeckue BJICHHUs B IPUPOE: MOBEPXHOCTHOE HATSKEHHE U KalWJUISIPHBIE SIBICHUS
B IIPUPO/Ie, KPUCTAIUIBI B IpHpo/e, n3nydenne CoHIla, 3aMep3aHne BOTOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa; AIEKTPHUUECKHUE SIBIICHUS B aTMOcdepe,
AJIEKTPUYECTBO KUBBIX OPTaHW3MOB; MarHUTHOE T0J1e 3eMid, Apeid Mmoo CoB, poiib
MarHUTHOTO TOJIS JUIsl )KU3HU Ha 3emJie, MOJISIPHOe CUSTHUE; ITPU ATOM NEPEBOJUTH
MPAKTUYECKYIO 3a7a9y B yUeOHYIO, BBIICNIATh CYIIECTBEHHBIE CBONCTBA/TIPU3HAKU
(bU3NYECKUX SIBICHUI;

OIMMCBbIBATh U3YYCHHBLIC CBOMCTBA T€N U (1)H31/I‘-ICCKI/I€ SIBJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPrHsl, KOJIUYECTBO TEIUIOTHI, yeIbHas
TETIOEMKOCTH BEIIECTBA, YAETbHAS TEIUIOTA IIJIaBJICHNUS, y/IeJIbHAs TEIIoTa
napooOpa3zoBaHus, yJelbHas TeIIOTa CrOPaHus TOIUIMBA, KO (GHUIMEHT MOJIE3HOTO JeHCTBUS
TEIUTOBOW MAIIuHBI, OTHOCHTEIbHAS BI&KHOCTh BO3IyXa, JIEKTPHUECKHUI 3apsi1, CHIIa TOKa,
AJIEKTPUUYECKOE HAINpPsKEHUE, CONPOTUBIICHNE POBOHUKA, YAECTLHOE CONPOTHBIICHHE
BEIIECTBA, pab0Ta ¥ MOIIHOCTB AIIEKTPHUUYECKOTO TOKA); TIPH OMHCAHWH MPABIIFHO TPAKTOBAThH
(bu3nYeCcKUit CMBICIT UCTIONIBb3YEMBIX BETMUUH, 0003HAUCHHS U €AUHULIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpauKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/II-IGCKI/Ie SABJICHUA U IPOLCCChI, UCITOJIB3YSA OCHOBHBIC
MOJIOKEHHS MOJIEKYJISIPHO-KMHETH YECKOW TEOPUU CTPOEHUS BEIECTBA, TPUHIIHIT
CYIEPIIO3UIINH TT0JIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMma Juis
y4yacTka Lenu, 3akoH J[xoyns - JIeHna, 3aKoH COXpaHEeHHUsl JHEPTUH; IPH STOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €70 MaTEMAaTHIECKOE BHIPAKCHHE;
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OO0BACHATH (PU3NYECKUE MPOIIECCH] U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBsICHEHUE U3 | - 2 JIOTMYECKUX II1aroB C OMOPOi Ha 1 - 2 U3yYEHHBIX CBOMCTBA
(bu3HUeCKUX SBICHUN, PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH; pernarh pacuéTHbIC
3a/auu B 2 - 3 IeHCTBUS, UCIOIB3YsI 3aKOHBI U (POPMYIIBL, CBA3BIBAIONINE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a]1a4M 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIATH
HEJ0CTAaTOK JIaHHBIX JJIs PEeLICHUS 3a7auu, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE ISt
e€ peleHust, IPOBOIUTH PACYEThI U CPAaBHUBATH MOJIyY€HHOE 3HaUeHUE (pr3nuecKon
BEJINYUHBI C U3BECTHBIMU JaHHBIMH;

pacro3HaBaTh MpoOJIEeMbl, KOTOPhIE MOXHO PEHIUTH MPHU MOMOLIH (PU3NYECKUX METOJIOB;
HCII0Jb3Ys ONMCAHUE UCCIIEIOBAHNUS, BBIACIATH IPOBEPSEMOE IIPEANIOTI0KEHHUE, OLICHUBATH
IIPaBWJIbHOCTb MOPSI/IKA IPOBEIECHUS UCCIIEOBAHMS, 1€1aTh BHIBOJIBI;

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN WK (U3NYECKUX CBONCTB Tell
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIepaTyphl;
CKOPOCTH TIpOIIecca OCThIBaHUS/HArPEBAHUS MPU U3TYYEHUH OT IIBETA
M3ITYYaroNIEeH/TOTIOMAroel TOBEPXHOCTH; CKOPOCTh UCHIAPEHHS BOABI OT TEMIIEPaTyphl
AKUJKOCTHU U TUIOLIAAH €€ MOBEPXHOCTH; SJIEKTPU3ALIMS TNl U B3aUMOACICTBUE IIEKTPUUECKUX
3aps10B; B3aUMOJICHCTBUE MOCTOSIHHBIX MarHUTOB, BU3YyaIU3alisl MATHUTHBIX MOJIeH
MIOCTOSIHHBIX MarHUTOB; IEMCTBUSI MArHUTHOTO TI0JI HAa IPOBOJIHUK C TOKOM, CBOKMCTBA
AJIEKTPOMArHUTA, CBOMCTBA JICKTPOIBUTATEINSI TIOCTOSIHHOTO TOKA): (hOpMyITUPOBATH
MIpOBepsieMbIe MIPEIOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000PYI0BaHNUS;
OIMCBIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BBHIBOJIBL;

BBIIIOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BJIAXKHOCTH BO3/yXa, CHJIbI
TOKA, HAIPSDKEHUS C MCIIOJIb30BaHUEM aHAJIOTOBBIX PUOOPOB M JATYMKOB (PU3HUECKIX
BEJIMYMH; CPABHUBATH PE3YNIbTAaThl U3MEPEHUN C YUETOM 3aJaHHON aOCONIOTHON
MIOTPEIIHOCTH;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETMYMHBI OT APYTOil €
HCIIOJIb30BAaHNEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOIHUKA OT €T0
JUIMHBI, IIJIOIA/IA MTOIIEPEYHOI0 CEYEHNS U YAEIBHOIO CONPOTHUBIICHUS BEIIECTBA
MIPOBOJHMKA; CHJIbI TOKA, UAYILEr0 Yepe3 MPOBOJHUK, OT HAIPSKEHUS! Ha TPOBOTHUKE;
HCCIIEIOBAHKE MTOCIIE0BATEIBLHOIO U AapaJIEIbHOTO COEAMHEHUH TPOBOAHUKOB):
IJIAaHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIETYS
MIPEUI0KEHHOMY IUIaHY, (PUKCUPOBATh Pe3yJIbTAThl MOJYYEHHOH 3aBUCUMOCTH B BHJI€ TaOJIHUIL
1 TpauKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETMUUH (y1ebHas TeMI0EMKOCTD BEIIECTBa,
COIPOTHBIIEHUE MPOBOJIHUKA, pa0OTa U MOIIHOCTb IEKTPUUECKOTO TOKA): MJIAHUPOBAThH
U3MEpEeHus1, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEAI0KEHHON HHCTPYKIIUH,
Y BBIUUCIISITh 3HAUEHUE BEJINYUHBL;

co0Jr01aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOPOM Ha X OMHUCAHUs (B TOM YHCJIE: CUCTEMA OTOIJICHUS JJOMOB, TUHTPOMETP, MapoBast
TypOuHa, aMIIEpPMETP, BOJBTMETP, CUETUHUK IIEKTPUUECKON IHEPTHH, JNEKTPOOCBETUTEIbHbBIE
npuOOpHI, HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE MTPETOXPAHUTEIH;
AJEKTPOMArHuT, 3JIEKTPOABUTATENb IOCTOSIHHOTO TOKA), UCIOJIb3YsI 3HAHHS O CBOMCTBaX
(bu3nYecKuX sIBICHUH U HEOOXOIUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTble TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (3KUJAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPaHUs, SJIEKTPOCKOII, PEOCTAaT); COCTABIATH CXEMBI
NEKTPUYECKUX LIENIEHN C ITOCIE0BATEIbHBIM U NAapAJUIEIbHBIM COEIMHEHUEM DIIEMEHTOB,
paznuyas ycaoBHbIe 0003HAYEHHMSI 3JIEMEHTOB JIEKTPUUYECKUX LIENeil;

MPUBOANUTH MPUMEPBI/HAXOAUTh HHPOPMALIMIO O IPUMEpPaX MPAKTHYECKOTO UCTIONb30BAHUS
(bu3NyecKrX 3HAHUH B MOBCEIHEBHOM KU3HU /7151 0OecrieueHus: 6e30MacHOCTH MPH
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oOpaleHny ¢ mpudopaMH U TEXHHYECKHMH YCTPOMCTBAMHU, COXPAaHEHHUS 37J0POBBS U
COOJIIOICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKpYXKAIoIlel cpere;

OCYHIECTBIISAITh TOMCK HH(pOpMaIuK (GU3NIECKOTO CcoJepKaHus B ceTu MHTepHeT, Ha
OCHOBE MMEIOIINXCSI 3HAHUH U TyTEM CPaBHEHUS JOTIOTHUTEIBHBIX HCTOUHUKOB BBIICTIATD
UH(OPMAIIHIO, KOTOPAS SBIISETCS MPOTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOM;
MCIIOJIb30BATh MPHU BBHIIOIHEHNUU YUEOHBIX 3a/JaHH HAYYHO-TIONYJISIPHYIO TUTEPATypy
(bHU3MUECKOTo CoNIepKaHus, CIIPAaBOYHBIE MaTepHalIbl, pecypchl ceTn VIHTepHeT; BiIaaeTh
npuéMamMu KOHCTIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEeHUs, 000011ast nH(OpMAIIHIO
U3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEpKaHUs, B TOM YUCIIC ITyOINYHO MPEACTaBIIATH
Pe3yabTaThl MIPOSKTHON MJIM HCCIIEOBATENIBCKON JESITeIbHOCTH; IPU ATOM IPaMOTHO
UCIIOJIb30BATh M3YYEHHBIH MOHATHHHBIN anmapar Kypca pU3HKH, COPOBOXKAATH BBHICTYIIIICHUE
MPE3EHTALNEN;

IIPY BBITIOJIHEHUN Y4E€OHBIX MPOEKTOB M UCCIIEI0BAHHUH (DPH3MUECKHUX MTPOIIECCOB PACTIPEICIISATh
0053aHHOCTH B I'PYIIIIE B COOTBETCTBHUH C TIOCTABICHHBIMH 3a/1a4aMH, CICIUTH 32
BBINTOJTHEHUEM TUIaHa AEHCTBUN U KOPPEKTHPOBATH €r0, 3IeKBaTHO OL[CHUBATh COOCTBEHHBIN
BKJIQ/I B ICATEIBHOCTD TPYIIIBL; BEICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS
TOTOBHOCTbH pa3pemarb KOH(IUKTHL.

9 kJjacc

N3yuenue ¢puszuku B 9 Kjiacce HapaBJIeHO HA JTOCTHKEHHUE 00yUYarOIMMUCS JTMYHOCTHBIX,
METaNpPeIMETHBIX U MIPEIMETHBIX PE3YyIbTAaTOB OCBOECHHUS YyUEOHOIO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATbHI
Ilampuomuueckoe éocnumanue:
e MPOSIBIECHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO pOCCUICKON (pU3NUecKoil
HayKU;
e I[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 60cnumanue:
e TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJAEHUH OOLIECTBEHHO-3HAUUMBIX U
TUYECKHUX MPOOIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHXKEHUH pu3ukuy;
e OCO3HAHHUE BaXHOCTH MOPAJIBHO-3TUYECKHUX IPUHIIUIIOB B ACSITEIBHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

e BOCHPHUATUC OCTCTUUCCKUX KAYCCTB (I)I/I3I/I‘-ICCKOI71 HAYKH: eé rapMOHHUYHOI'O ITIOCTPOCHMU,
CTPOroCcT, TOYHOCTH, JIAKOHUYHOCTH.

Ilennocmu nayunozo nosnanusa:
e 0CO3HaHHE LEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMSI MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEH COCTABIISIIOIIEN KYJIbTYpPHI;

® Pa3BHUTHC Haqu0171 JIIO603H8.TCJ'IBHOCTI/I, HHTECPpECCA K HUCCIIeI0BATEIbCKOMN eI TEeILHOCTH.

Dopmupoeanue Kyapomypol 300p06ba U IMOYUOHATLHOZO OJ1A20NOYUUA:
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e OCO3HaHME LIEHHOCTH 0€30MacHOro o0pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXXHOCTH TIPaBHJI O€30MaCHOTO MOBEICHUS HA TPAHCIIOPTE, HA I0OPOTax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBaHUEM B IOMAIIHUX YCIOBHSIX;

e chopmMupoBaHHOCTH HaBbIKa pe(hICKCUH, PU3HAHNE CBOETO MpaBa Ha OMHOKY M TaKOTO
JKe MpaBa y Jpyroro 4enoBeka.

Tpyoosoe socnumanue:

e AKTUBHOE y4yacTHe B PEIIEHUH NPAKTHUUECKUX 3aay (B paMKax CEMbH, LLIKOJIbI, TOPO/a,
Kpasi) TEXHOJOTHUECKOW U COI[MAIbHON HANPaBIEHHOCTH, TPEOYIOIINUX B TOM YHCIIE U
(bu3nyecKux 3HaHUM;

e HUHTEpEC K MPAKTUYECKOMY H3YyYCHHIO MPO(EecCcHuid, CBSI3aHHBIX C (PU3HUKOM.

IKonozuueckoe socnumanue:

e OpHEHTalMs HA MpUMEHeHHe PU3NYECKNX 3HAHUU AJIs pelieHus 3a7a4 B o01acTu
OKPY>KaIOIIEeH Cpeibl, IJIAHUPOBAHUS TOCTYIKOB M OIEHKH X BO3MOKHBIX MOCJIEACTBUI
JUTSL OKPYKaroILEen cpeibl;

e 0OCO3HaHHME TIOO0AIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJEM U IMyTeH WX peIIeHHs.

Aoanmayusa odyuarouecoca K U3MEHAIOUWUMCA YCIOGUAM COUUATLHOU U NPUPOOHOTL CPedbl:

e TOTPEeOHOCTH BO B3aUMOJICHCTBUHU IPHU BBITIOJHEHUU UCCICAOBAHUI U MIPOEKTOB
(bU3MYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

e TIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 IMPAKTHUECKYIO JIeATeIIbHOCTB;

e MOTPEeOHOCTH B (POPMHUPOBAHHMH HOBBIX 3HAHUH, B TOM YKCiIe (HOPMYITHPOBATH
UJIEH, TIOHATHS, TUNOTE3bl O (U3MYECKUX OOBCKTAX M SIBJICHUSX;

e OCO3HaHME JCPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTH (DU3UKH,

e IUJIAHUPOBAHUE CBOETO PA3BUTHUS B MPHUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

e CTpEeMJICHHUE aHAJTU3UPOBATH U BHISBIIATH B3aUMOCBS3U IPUPO/IBI, 00IIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e OIICHKA CBOUX JICUCTBHUI C YUETOM BIUSIHUS HA OKPYXKAIOIIYIO CPEIY, BOZMOMKHBIX
r100aJbHBIX HOCIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTATbI
YHuBepcanbHble TO3HABATEIbHBIE 1EUCTBUS
ba3zoevie nocuueckue oeiicmeusn:

e BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUH);

e YCTaHABIIMBATh CYIECTBEHHBIHN MPU3HAK KJIAaCCH(PUKALINU, OCHOBAHUS JUIs1 0000IIEeHUS U
CpaBHEHMUS,

e  BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B pacCMaTpUBaeMbIX (paKkTax, JTaHHBIX U
HAOIOZICHUSX, OTHOCSTIINXCS K (PU3UUIECKUM SIBIICHUSIM;

e  BBIIBJISATH IPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MPU U3YUEHUU (PU3NUECKUX SBICHUNA U
IMpOoNHeCCOB; ACIATh BEIBOJABI C UCITOJIB30BAHHUEM JCAYKTUBHBIX U NMHAYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYUH;

e  CaMOCTOSTEIBHO BbIOMpPATh crIOco0 pemeHus yaeOHol Gpusndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB PELIeHHUs, BBIOOP Hauboee MoAXOAIEro ¢ YUETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).
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ba3zoevie uccnedoosamenvckue oeiucmeus:

e  HCIOJIB30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT O3HAHUS;

e TPOBOJUTH [0 CAMOCTOSATEIHHO COCTABICHHOMY IUIaHY OIIBIT, HECTIOXKHBIN (PU3NUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne GU3NUECKOTO SIBICHMUS,

e OIICHWBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMAIIUIO, TOJYYEHHYIO B X0/1€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

e  CaMOCTOATENILHO (POPMYyITUPOBATH 000OIICHNUS M BHIBOJIBI IO PE3Y/IbTaTaM MPOBEAEHHOTO
HAOJII0/IEHUS, OTBITA, UCCIICOBAHNUS;

e IPOTHO3UPOBATH BO3MOXKHOE JaJbHENIIEe Pa3BUTHE PU3NIECKUX MTPOIIECCOB, a TAKXKE
BBIIBUTaTh MPEINOJI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

e IPUMEHSATH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3aIIpOCHI IIPU OUCKE U 0TOOpE
UHGOPMALIMU WU TAaHHBIX C YYETOM IIPEUI0KEHHON yueOHOU (hu3ndeckoil 3a1auu;

e  AHAJIM3HUPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH()OPMAIHIO pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

e  CaMOCTOSTEIbHO BbIOUPATh ONTUMANIBbHYIO (POPMY IpEACTaBIICHUS HH(OPMALIUU U
WITIOCTPUPOBATh pPelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, IarpaMMaMu, HHOM
rpaduKoi U X KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHHUKAaTUBHBIE JEHCTBUS
Obwenue:

e B X0je o0CyXIeHHs Y4eOHOTro MaTepuaa, pe3yabTaToB Jab0paTopHbIX paboT u
MIPOEKTOB 3aJ]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJICH,
HaIleJICHHbIE Ha peIIeHHE 33aJla4M U MOJAJepKaHue 01aroxenaTeIbHOCTH OOIIEHUS;

e COIOCTaBIISATH CBOU CYXKJICHHS C CYKJICHUSIMHU JPYTUX YIACTHHUKOB JUAJIOTa,
0oOHapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIUI; BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
Y TUCbMEHHBIX TEKCTaX; MyOJIMYHO MIPEACTABIIATH PE3YIbTAThI BBIMOJIHEHHOTO
(bu3MYECKOTO0 OMBITA (IKCIIEPUMEHTA, HCCIIE0BAHUS, TIPOEKTA).

Coemecmuasn deamenvHocme (CompyoHu4ecmeo):

e TOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHAUBHIYaTbHON pabOThI IIpH
pelIeHnH KOHKPETHON (pr3HUecKoil mpoOIemsl;

e TMPUHUMAThH LIETU COBMECTHOM JIEATEIBHOCTH, OPTaHU30BBIBATH JEHCTBHS 1O €€
JOCTIIKEHUIO: PACTIPEACIIATE POJIH, 00CYKIAATh MPOIIECCHl U PE3yIbTaThl COBMECTHOM
paboThl; 000011aTE MHEHHSI HECKOJIBKUX JIFOJICH;

e BBINIOJIHATH CBOIO YaCTh PA0OTHI, IOCTHTAsI KAYSECTBEHHOTO PE3y/IbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJAHMHHUPYS CBOU JICUCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI,

e OIEHUBATh KAYECTBO CBOETO BKJIAJA B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

YHUBEpPCATBHBIE PETYIATUBHBIE IEHCTBUS

Camoopzauuzauu}l:
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e  BBIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIHX, TPEOYIONINX IS PEIICHUS
$u3nUecKux 3HaAHUMH;

e OPHMEHTHPOBATHCS B PA3JIMUHBIX MOJX0/1aX MPHHATHUS PEUICHUI (MHIUBHyaIbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPYIIIOi);

e  CaMOCTOSITEIILHO COCTAaBIISATH AJITOPUTM peIIeHUs PU3MUECKOM 3aaun Wi IIJIaHa
UCCIIEJOBAaHUS C YUETOM UMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUaHThI PEIICHUIA;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):

e JIaBaTh a/ICKBATHYIO OIICHKY CHUTYallUU M MpeJyIaraTh IUiaH e€ N3MEHEeHNUS;

e  OOBSACHATH MPUYUHBI JOCTHKCHUS (HEIOCTIIKCHHUS) PE3YIIbTaTOB JICSTEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

e BHOCHTbH KOPPEKTHBHI B ACATEIHHOCTD (B TOM YHUCIIE B X0/ BHIOJIHEHHS (PU3UUECKOTO
UCCIICIOBAaHMS WIIH ITPOEKTA) HA OCHOBE HOBBIX 00OCTOSITEIHCTB, N3MEHHUBIIUXCS
CHUTYaIlMi{, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE PE3YNIbTATA LIEIH U YCIOBHUSIM.

3MOL(MOHaﬂbl-lblﬁ UHmMelieKkm.:

e CTaBHUTb ce0s Ha MECTO ApYyroro 4€JjIOBC€Ka B X0J¢C CI10pa HJIKM JUCKYCCUHU Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBbBI, HAMCPCHUA U JIOTUKY APYIroro.

Ilpunamue ceéa u opyaux:

e MpPHU3HABAThH CBOE MPABO HA OMIUOKY MPHU PEeUICHUH PU3NIECKUX 3a/1a4 UITH B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MIPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y
00yyYaromuxcst yMeHu:

e HCIOJIb30BATh MOHATHS: CUCTEMA OTCUYETA, MaTEpUATIbHAS TOUKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JABMKEHUS, epopmanus (ynpyras, miacTuiyeckas),
TpPEeHHE, HEHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH;
abCoIIIOTHO TBEPOE TEJO, LIEHTP TSKECTU TBEPAOTO TENa, pABHOBECHE; MEXaHUUECKUE
Kosie0aHus ¥ BOJIHBIL, 3BYK, UHQPA3BYK U YJIbTPA3BYK; 3JIEKTPOMarHUTHbIE BOJHBI, IlIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPHI HCITyCKAHUS
U TIOTJIONIeHHUS; aibda, OeTa U raMmma-u3Iy4eHUs], U30TOIIbI, sIepHAasi SHEPreTHKa;

e  pasnuyarth SBJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Na/IEHUE TeJl, pPABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBHUE TEJ, PEAKTUBHOE JBUKEHHE,
Kosie0aTesIbHOE IBHKEHUE (3aTyXarollle U BIHYK/ICHHbIE KOJIeOaHus), pe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAaHEHHE, OTPAKEHNE
U MPEJIOMJICHHE CBETA, IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEI0ro cBeTa
B CIIEKTP U CJIOXEHHUE CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAs
PaZ0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPA U3JIy4€HUs) 110 OMKUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLIUX AaHHOE (hU3nYecKoe
SBJICHUE;
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pacrio3HaBaTh IPOSIBIEHUE H3YYEHHBIX (DPM3NYECKUX SBJICHHH B OKpYXKarolleM Mupe (B
TOM 4Hcie (PU3NUYECKHe SIBJICHUS B IPUPOJIE: IPUIMBHI M OTIUBBIL, IBHKCHHUE TUIAHET
CoJiHe4HOM CUCTEMBI, PEaKTUBHOE JBM)KEHHUE KHUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHUE BOJIHBI, IIyHaMH, X0, [[BETa TEJ,
ONTUYECKUE SIBJIICHUS B IPUPOJIE, OMOJIOrHUECKOe AeHCTBUE BUIUMOTO,
yIBTPaPUOIETOBOTO U PEHTTCHOBCKOT'O U3ITyYEHUH; €CTECTBEHHBIN PaJIMOaKTHBHBIN
(GOH, KOCMUYECKHE JIyuH, palMOAKTUBHOE U3ITydeHHE IPUPOAHBIX MUHEPAJIOB; JieficTBUE
paZlOaKTUBHBIX U3JTyYEHUI Ha OpraHU3M 4EJI0BEKa), IIPU 3TOM I1EPEBOIUTH
IPAaKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU
(bu3nUeCKUX SBICHHIA;

OIKCBIBATh U3yYEHHbIE CBOMCTBA Tel U (PU3NYECKUE ABJICHUS, UCIIOb3Ysl (pu3nueckue
BEJIMUMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTb Te€Jla P HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, NepeMelleHue, My Th, YIII0oBas CKOPOCTb, CHJIa TPEHUS, CHJIAa YIPYTOCTH, CHUJIa
TSKECTH, YCKOPEHHE CBOOOTHOTO TIa/ICHUs, BEC TeJa, UMITYJIbC Telld, UMITYJIbC CHIIBI,
MeXaHu4ecKas paboTa U MOLUIHOCTb, OTEHIMATIbHASL SHEPI U Tella, TOJAHATOrO Hall
MOBEPXHOCTBIO 36MJIU, IOTEHIMAJIbHASL SHEPTHS CKATOU MPYKUHbBI, KHHETHYECKAas
SHEprus, NOJIHas MEXaHUYeCcKasi SHEeprus, epuoj U 4acToTa KojaeOaHHi, AJIMHA BOJIHBL,
IPOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTh CBETA, [T0KA3aTeb PEJIOMIIEHUS CPEJIbI);
IpY ONMCAaHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHH,
0003HaYeHUSI U €MHULIBI PU3NYECKUX BETMUMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAOLINE
JAHHYIO (PU3MUECKYI0 BEJTMUMHY C JPYTUMH BETMYUHAMH, CTPOUTH T'PapUKH U3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (pru3nuecKue ABICHUS U MPOLECCH, UCIIOJIb3Ysl 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUSI, IPUHLIUII CYTIEPIIO3ULIUH CUJI,
IPUHIUI OTHOCUTENbHOCTHU [ anuies, 3akoHbsl HproTOHA, 3aKOH COXpaHEHUs UMITYyJIbCa,
3aKOHBI OTPAXKEHUS U MPETIOMIIEHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOI'O
quCcell IPU AACPHBIX PEAKIMAX; IPH 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

O0BACHATH (PU3NUECKHE TPOLIECCH M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX 1IaroB ¢ OMOPOH Ha 2—3 W3yUeHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pewath pacyéTHble 3aauu (ONHUparoIIMecs Ha CUCTEMY U3 2— 3 ypaBHEHUI ), UCTIONb3YS
3aKOHBI M OPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a[]auu 3aIMChIBAaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIINE WK U30BITOUHbIE
JTaHHbIE, BBIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE /ISl PELIEHMS, TIPOBOJUTD
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MTOJYYEHHOTO 3HauUeHHs! (pU3nyecKoil BEIMUHHBI,
pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PEIIUTH IPU MOMOLIN PU3NYECKUX METOJIOB;
MCIIOJIb3YS ONMCAHUE UCCIIEA0BAHNS, BBIIEIAT IPOBEPAEMOE NPEATIOTIOKEHHE,
OILICHUBATh MPABUIBHOCTH MOPSI/IKA MPOBEACHUS UCCIIEJOBAHMSI, 1EJIaTh BHIBOJIBI,
UHTEPIPETHUPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIBITOB,;

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN U GU3NYECKUX CBOMCTB Tel
(u3y4eHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpAaHEHUS SHEPTUH; 3aBUCUMOCTh
nepuoja KojaebaHui NpyKMHHOIO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH TMPY>KUHBI
U HE3aBHCHUMOCTB OT aMILUIUTY/Ibl MaJIbIX KOJIEOaHUH;

NpsIMOJIMHEHOE pacHpoCTpaHEHUE CBETa, pas3jioKeHHe Oeyloro cBera

B CIIEKTp; M3YyY€HHE CBOWMCTB M300pa)K€HHs B IUIOCKOM 3€pKalie U CBOMCTB
M300pakeHHS TIpeIMeTa B COOMPAIOIIEH JTMH3€e; HAOMI0ICHUE CIUTONIHBIX M IMHEHYaThIX
CHEKTPOB U3JIyYEHHS): CAMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py/10BaHUs; OMKUCHIBATh X0 ONBITA U €0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

27



MIPOBOAMTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUM, ONpeeNnisis cpeiHee
3HaYCHHE U3MEPsEeMO BEIMYMHBI ((POKYCHOE pacCTOSHUE cOOUparoIeil TMH3bI);
000CHOBBIBATH BEIOOP CIIOCO0A U3MEPEHHUSI/M3MEPUTEILHOTO IPHOOPa;

IPOBOJUTH UCCIICAOBAaHNE 3aBUCUMOCTEH (PM3UYECKHX BEIUYMH C UCIOJIH30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUH
0e3 HavaIbHOU CKOPOCTH; TIepro/ia KoeOaHU MaTeMaTHIeCKOro MassiTHUKA OT JITHHBI
HUTH; 3aBUCUMOCTH yTJia OTPaXKEHUS CBETA OT YIJla MaJIeHUs U yIiia MPeJOMIICHUS OT
yIJ1a maJieHus): IUIaHUPOBATh UCCIIE0BAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOTYUYEHHOM 3aBUCUMOCTH (DPU3UUECKUX BEIUYUH B BUJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

MIPOBOAUTH KOCBEHHBIE U3MEpEHUs GU3NUECKUX BETUUHH (CPETHSSI CKOPOCTh U
YCKOpEHHUE TeJia IIPH PaBHOYCKOPEHHOM JBI)KEHUH, YCKOPEHUE CBOOOIHOTO MaACHNU,
KECTKOCTD MPYKUHBI, KOOPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudyeckas pabota u
MOIITHOCTb, YaCTOTa M MEPHO KOJIeOaHUH MaTEeMaTHUECKOTO U MPYKUHHOTO MasiTHUKOB,
ONTHUYECKasl CUJIa COOMPAIOIICH JTMH3bI, PAIMOAKTUBHBIN (DOH): MIIaHUPOBATH U3MEPEHHUS,
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHMUSL, CIIELYS
MPEJI0KEHHOW HHCTPYKIMU; BEIUUCIISITh 3HAUEHUE BEJIMYUHBI U aHAIIU3UPOBATh
MIOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHKEM;

pa3ianyaTh OCHOBHBIE MTPU3HAKY M3YYECHHBIX (DU3MUECKUX MOJENel: MaTepuaabHas TOUKa,
a0COIIOTHO TBEP/IOE TEJI0, TOUEUHBIN UCTOYHMK CBETA, 1YY, TOHKAs JIMH3A, [IJIaHETapHast
MoOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO f/Ipa;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOY HA MX OMHUCAHUS (B TOM YHCIIE: CIIUIOMETP, NaTYHKHU MOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOoAIIapaT, ONTUIESCKHIE
CBETOBO/IbI, CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), uCronb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMbI i CXEMATHUHbIE PUCYHKU W3YYEHHBIX TEXHHUECKUX YCTPOMCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPH PELIEHUH yueOHO-
MPAKTUYECKUX 3aJa4; ONTHUYECKHUE CXEMBI JIJISl TOCTPOEHUS U300paKeHUH B TIIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

MPUBOIUTH MPUMEPHI/HAXOJUTh HHPOPMAIIHIO O IPUMEpaXxX MPaKTHIECKOTO
MCIIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /711 0OecrieueHus
0€30acHOCTH ITpU 00paleHnH ¢ Iprudopamu

U TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHHUS 370POBbS U COOJIOJIEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIIATh MOUCK UH(pOopManuu Gu3nuecKkoro coaepkanus B cetu HTepHer,
CaMOCTOSITENILHO (DOPMYITUPYsI TOMCKOBBIN 3aIIPOC, HAXOAUTH MYTH ONpPEACTICHHS
JIOCTOBEPHOCTH TTOJIYY€HHOM MH(POPMAIIMKA Ha OCHOBE UMEIOIINXCS 3HAHUHN 1
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh IPY BHIMOJIHEHUH YUYE€OHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JUTEPATypy
(GU3UUeCKOro coiepkaHus, CIpaBOUYHbIe MaTepPHAaIIbl, peCypchl ceTd MIHTepHeT; BlIafeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMALUK U3 OAHON
3HAKOBOW CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE MH(OpMaIlUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOTUIHO TPEICTABIISTH
pe3yJbTaThl IPOEKTHOM HIIN UCCIIE0BATEIbCKOM 1eATEIbHOCTH; IIPU TOM I'PaMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN ammapaT u3y4aeMoro paszziena GU3uKu u
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAMel ¢ yuéTOM 0COOEHHOCTEN ayTMTOPUU
CBEPCTHHKOB.
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TEMATUYECKOE NZTIAHUPOBAHUE 7 KZIACC

Ne HanmenoBanue pasgenoB u | KoaiuvecTBo 4acoB JuekTpoHHbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
n/n TeM MPOrpaMMbl BCEro KOHTPOJIbH | NPAKTHYECKH
ble padoThl | € padoThI
Pazgen 1. @u3uka u e€ poJib B NO3HAHMH OKPY:KAOIIEr0 MUpa
1.1. duznka — HayKa 0 2 0 0 ®usuka, 7 kmacc, ®I'AOY AI1O "Axkagemus
npupone Munnpocsenienust Poccun"
https://resh.edu.ru/subject/lesson/2603/start/
1.2. dusnyeckue BeJINYMHBI 2 0 2 https://resh.edu.ru/subject/lesson/2602/start/
1.3 EcTrecTBeHHO - HAYYHBI 2 0 1 ®usnka, 7 ki1ace, DI'AOY JII10 "Axagemus
MeTO/ MO3HAHUA Munnpocsenienust Poccun"
Hroro no pazueny 6 0 3
Paznen 2. IleppoHauyasbHble CBeIeHUS O CTPOCHMH BellecTBa
2.1. Crtpoenue BemecTBa 1 0 1 ®usuka, 7 k1acc, DI'AOY IO "Axkagemus
Munnpocsenienust Poccun"
https://resh.edu.ru/subject/lesson/1533/start/
2.2. JIBu:KeHME U 2 0 0 https://resh.edu.ru/subject/lesson/1534/start/
B3aMMO/IeHCTBHE YACTHIL
BelllecTBAa
2.3. ArperatHble COCTOSIHMS 2 0 0 ®usmka, 7 k1ace, DI'AOY IO "Axkagemus
BeIeCTBA Munnpocsenienust Poccun"
Hroro no paszneny 5 0 1
Paznen 3. J/IBu:keHue u B3aumMo/jieiicTBUe TeJl
3.1. Mexannueckoe IBHKEeHHE 3 0 1 ®usmka, 7 k1acec, DI'TAOY 10 "Axagemus
Munnpocsenienust Poccun”
https://resh.edu.ru/subject/lesson/1488/start/
https://infourok.ru/videouroki/468
https://resh.edu.ru/subject/lesson/1525/start/
3.2. Huepuus, macca, NJIOTHOCTH 4 0 1 https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
3.3. Cuaa. Buas! cui 14 1 2 https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2600/start/
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https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://infourok.ru/videouroki/468
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2600/start/

Wtoro no pazneny | 21 1 | 4
Paznen 4. /laByieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
4.1. JaBaenue. [lepenaua 3 0 0 ®usuka, 7 kmacc, PI'AOY AI10 "Axkanemus
JaBJICHUSA Munnpocsenienust Poccun"
TBEPABIMH TEJIAMH, https://resh.edu.ru/subject/lesson/2971/start/
JKHIKOCTSIMH M ra3amMu https://resh.edu.ru/subject/lesson/2598/start/
4.2. JlaBJieHHe JKHIKOCTH 5 0 0 ttps://resh.edu.ru/subject/lesson/1537/start/
4.3, AtMocdepHoe naBeHne 6 0 0 https://resh.edu.ru/subject/lesson/1535/start/
4.4, JlelicTBHe KHIKOCTM M rasa 7 1 3 https://resh.edu.ru/subject/lesson/2968/start/
HA NOTPYKEHHOE B HUX TeJI0
Htoro no pazneny 21 1 3
Paznen 5. PaboTa u MOIIHOCTH. JHeprust
5.1. Pa6oTa u MOIIHOCTH 3 0 1 ®dusuka, 7 kmacc, ®I'AOY AI1O "Axkanemus
Munnpocsenienust Poccun"
https://resh.edu.ru/subject/lesson/2965/start/
5.2. IIpocTbie MexaHM3MBI 5 0 2
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2962/start/
5.3. MexaHunveckasi JHeprus 4 1 0 https://resh.edu.ru/subject/lesson/2597/start/
Htoro no pazneny: 12 1 3
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 14

YACOB I10 ITPOTPAMME
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TEMATUYECKOE N/TIAHUPOBAHUE 8 KJZIACC

YACOB
[TPOI'PAMME

I10

Ne | HaumenoBanue KoJsinyecTBo 4yacoB JyekTpoHHbIe (IU(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI

n/ | pa3ze;ioB M  TeM | BceI' | KOHTPOJbHBI | MPAKTHYECKH

n MPOrpamMmMbl 0 e padoThl e padoTsl

Paznen 1. TenioBbIe sIBJICHUS

1.1 | Crpoenue n 7 0 0 ®dusuka, 8 kiacc, PI'’AOY JI1O "Akanemuss Munnpocsemenust Poccun"

. CBOMCTBA BelllecTBa

1.2 | TenjoBbIe 21 |1 4 ®dusuka, 8 kinacc, PI'’AOY JI1O "Akanemuss Munnpocsemenust Poccun"
npouecchbl https://resh.edu.ru/subject/lesson/2595/start/

https://resh.edu.ru/subject/lesson/2594/start/

Hroro no pazueny 28

Pazgen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

2.1 | DnekTpuuyecKkue 6 0 0 ®dusuka, 8 kiacc, DI'AOY AI1O "Axkanemus Munnpocpenienus Poccun
3apsiabl.
3apszKeHHbIe Te1a U https://resh.edu.ru/subject/lesson/2983/start/
UX B3auMo/IeilicTBHe https://resh.edu.ru/subject/lesson/1540/start/

2.2 | IlocTosHHBIN 21 1 6 https://resh.edu.ru/subject/lesson/2591/start/
JIEKTPUYECKHI TOK https://resh.edu.ru/subject/lesson/2982/start/

https://resh.edu.ru/subject/lesson/2590/start/

2.3 | MaruurHbie 6 0 3 https://resh.edu.ru/subject/lesson/2978/start/

_ SIBJICHHS https://resh.edu.ru/subject/lesson/1541/start/

2.4 | DeKTpOMarHuTHAasK 4 0 0 https://resh.edu.ru/subject/lesson/3011/start/

. HHAYKIHS

Hroro no paszneny 37

PezepBHOe Bpemst 3

OBIIEE KOJIMYECTBO | 68 2 13
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https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/3011/start/

TEMATUYECKOE N/TIAHUPOBAHUE 9 KJZIACC

Ne HaumeHoBaHue Koyn4yecTBo 4yacoB DJieKTpoHHbIe (HU(POBbIE) 00pa3oBaTeIbHbIE PECYPCHI

n/n pasaesioB H TeM | BCEro KOHTPOJIbHBbIE | IPAKTHYECKHE
NPOrpamMMbl padoThI padoThl

Pa3znen 1. Mexann4ueckue siBJICHUSA

1.1. MexaHnuueckoe 10 1 3 ®dusuka, 9 kinace, ®I'AOY JIIO "Akagemuss MuHIpocBeIeHHs
IBHKEHUE U CIIOCOOBI Poccun"
€ro OnucaHus https://resh.edu.ru/

1.2. B3aumopeiicTrBue Tel 20 0 3

1.3. 3aKoHBI COXpaHeHHUs! 10 1 3

Wroro mo paszneny 40 2 9

Pa3nen 2. Mexann4decKue K0JI€0aHUA U BOJHBI

2.1. Mexannueckue 7 0 5 ®dusnka, 9 kinace, PI'AOY JI1O "Akagemuss MUHIIPOCBEIICHHS
KoJIeOaHus Poccun"

2.2. MexaHH4ecKHe BOJHBDI. 8 1 0 https://resh.edu.ru/
3ByK

Wtoro no pazneny 15 1 &)

Paznen 3. DJIeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI

3.1. JIeKTPOMArHUTHOE 6 0 1 ®uzuka, 9 kinace, PI'AOY JIIO "Akagemuss MuHIpocBemeHus
noJjie u Poccun"
JIEKTPOMATHATHbIE https://resh.edu.ru/
BOJIHBI

Hroro no paszneny 6 0 1

Pazgen 4. CBeToBbLI€ SIBJICHUS

4.1. 3aKOHBI 6 0 3 ®duzuka, 9 kinace, PI'AOY JIIO "Akaaemuss MuHIpocBemeHus
PACpOCTPAHEHMS CBETA Poccun"

4.2. JIMH3BI M ONITHYECKHUE 6 1 2 https://resh.edu.ru/
npuodopsbI

4.3. Pa3zno:kenue 0es10ro 3 0
CBETA B CHEKTP
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Wroro no pazageny

15

Paznen

5. KBaHTOBBLIE SIBJICHUSA

5.1.

HUcenyckanue u
NOIJIOILIEHHE CBETa
aTOMOM

5.2.

CrtpoeHue aTOMHOTO
sIpa

6

5.3.

SlnepHble peakunu

7

®dusuka, 9 kinace, ®I'AOY JIIO "Akagemuss MuHIpoCBeIICHHS
Poccun"
https://resh.edu.ru/

Wroro no pazgeny

17

Paznen

6. [IoBTOPUTEIbHO-000011IAI0IINI MOJT

6.1.

Cucremaruszanms u
00001IeHNE
NpeaAMeTHOro
COJlep:KAHUS U ONbITA
AesATeJIbHOCTH,
NPUOOPETEHHOTO NPH
HU3y4YeHHMH BCero Kypca
puszuku

9

®dusuka, 9 kinacc, PI'AOY II10 "Akanemuss MuHNpoCBeeHUS
Poccun"
https://resh.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

102
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KANEHOAPHO - TEMATUYECKOE NTAHUPOBAHUE 7 KNIACC

Ne
ypoka
no
NOPSIAKY

HaumeHoBaHNe TeMbI Ypoka

KoanuecTtBO
JacoB

Jara
NpoBeICHUS
YPOKAa 110
IUIAHY

JlaTa
NPOBeICHUs

YPOKa
dakTHyecku

Du3uka u eé poJjib B IO3HAHUM
OKPY:Kalo1Iero Mupa

BBonsblil nHCTpYKTaX. PH3HNKa -
HayKa O IIPUPOJIE.

SABnenus npupoasl. Pusndeckue
SIBJICHUS.

dusnyeckue BeanyuHbl. M3mepenue
¢busnueckux BenuynH. [lorpemHocts
n3MepeHnil. MexayHapoiHas
CUCTEMA EAMHUIL

Jlabopamopnas paboma
Nel«Onpedenenue yenvl Oenenus
WIKATIbL UBMEPUMENIbHO20 Npubopay

Jlabopamopnas paboma Ne2
«H3mepenue 06véma meépoozo
menay

Onucanne GpU3NUECKUX SBICHUI C
MTOMOIIIBIO MoJieNe. Jlabopamophas
paboma Ne 3 «Onpedenenue
PA3mMepos Manblx meny

HepBOHa‘laﬂbHLIe CBE¢ACHHUSA O
CTPOCHHUHU BEIIECTBA

ATOMBI U MOJIEKYJIBI, UX pa3MephbI.
OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE
CTPOCHUE BELIECTBA

Jlabopamopuas paboma Ne4 «Oyenxa
ouamempa amoma Memooom psioo8y

BpoynoBckoe nmxenue. Juddysusi.
B3auMopeiicTBre yacTHIl BEIIECTBA!
MIPUTSKEHUE U OTTAJIKMBAHUE

10

ArperaTHble COCTOSTHUS BElIeCTBA:
CTPOECHUE Ta30B, JKUIAKOCTEN U
TBEPIBIX (KPUCTAIUIMYECKUX ) TeIl

11

O06001IeHEe 110 TEME
«[lepBoHaUATHHBIE CBEACHUS O
CTPOCHHH BEIIIECTBAM»

JBUKeHHe U B3aUMOACHCTBHE TeJl

21

12

Mexanndeckoe OBMKEHUE.
PaBHOMEpHOE U HEPABHOMEPHOE
nerkenne. Cxkopocts. Cpennss
CKOPOCTb [P HEPABHOMEPHOM
JIBHYKECHHH.

13

Pacuer YT U BpCMCHU IBUKCHU S

14

Jlabopamopuas paboma Ne 5
«Onpedenenue cpednell CKopocmu
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CKOJIbJCEHUA wapuxka no HAKJIOHHOU
njiockocmu)

15 SIBneHue nHepUUU. 3aKOH UHEPLIUH. 1
Macca kak Mepa HHEPTHOCTH Teja
16 [1710THOCTH BelIECTBA 1
17 Jlabopamopuas paboma Ne 6 1
«Onpeodenenue n1omMHOCMU MEEPO020O
menay
18 Pemenue 3a1au Ha onpeeneHue 1
MAacchl TeNa, ero 00bEMa U MIOTHOCTH
19 Cuna xak XxapakTepuCTHKa 1
B3alMOJICHCTBUS TET
20 SBnenue TaroreHus. Cuia TSKECTH 1
21 Cuia ynpyroctu. 3akoH ['yka 1
22 Pemenue 3anau Ha 3akoH ['yka 1
23 Bec tena. HeBecomocTh 1
24 Pemrenue 3a1ay Ha pacuér Beca Tena 1
25 Cwuia TSDKECTH Ha APYTHX IJIaHETaX 1
26 Jlabopamopuas paboma Ne 7 1
«I paoyuposanue npysxicunvl u
usMeperue cuil OUHAMOMEMPOMY.
27 CrnosxeHue cuil, HalpaBJIEHHbIX 110 1
oJIHOU npsiMoil. PaBHoAeHCTBYOIIAs
CUII
28 Pemenue 3amay Ha pacuér 1
PAaBHOJEHCTBYIOLIEH CHII
29 Cuna tpenus. TpeHue cKoabXeHUs U 1
TpeHwue MoKos. TpeHue B Mpupoie U
TEXHHUKE
30 Jlabopamopnas paboma Ne 8 1
«Buvisacnenue 3asucumocmu cunvl
MPEHUST CKONbIHCEHUSL OM NIOUWAOU
CONPUKOCHOBEHUSI mel U
NPUICUMAIOWell CUTbLY
31 Pemenne 3amad nmo remam «CHITBI», 1
«PaBHOAEHCTBYIOLIAS CUII»
32 Konmponvnaa paboma Nel no meme 1
«/leusicenue u e3aumooeiicmeue
men»
JlaBjieHue TBEpPABIX TeJ, 21
JKMJIKOCTEH U ra3oB
33 JlaBrienue 1
34 CriocoObl yMEHbIIIEHUS U YBETUUECHUS 1
JIABJICHUS
35 JlaBnenue raza. 3akon [Tackans 1
36 JlaBiieHHE BHYTPH KMJIKOCTH 1
37 ['upocraTudeckuii mapagokc 1
38 Pemrenue 3a1au Ha pacuér naBiaeHUs 1
KHUJIKOCTH
39 CooOmiarommecs COCY/Ibl. 1
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40

FI/I,Z[paBHI/I‘ICCKI/Ie MCXAaHU3MBbI

41

Atmocdepa 3emun u aTMochepHOe
nasieHue. [[puuuHbI CyIecTBOBaHUS
BO3JIYIITHOM 000JIOUKH 3eMJIn

42

OmnsitT Toppuuennu. M3mepenne
aTMOC(EpPHOIO AABICHUS

43

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mopst

44

[Tpubops! A1 U3MEPEHUSI
aTMOoc(hepHOro JaBJICHHUS

45

Perenue 3a1au Ha pacuér
aTMOoCc(hepHOro NaBJICHHUS

46

JlelicTBue ®UIKOCTH U Ta3a HA
NOrpyxE€HHOE B HUX TEJO.
Jlabopamopnas paboma Ne 9
«Hccredosanue 3asucumocmu eeca
mena 8 600e om 00véma
NO2PYIHCEHHOU 8 HCUOKOCHb YACTIU
menay

47

BrrTankuBaroriast (apxuMezioBa) cuia.

3akoH Apxumena

48

Pemenue 3a1ay Ha 3aK0H Apxumena

49

Jlabopamopnas paboma Ne 10
«Ilposepra nezasucumocmu
BLIMANIKUBAIOULCTL CUTTDL,
Oeticmayowell Ha mejo 8 HCUOKOCMU,
Om Maccol menay

50

Jlabopamopnas paboma Ne 11
«Onpeodenenue svbimankusaroujeri
cunvl, oeticmeayoujeli Ha mejo,
NOCPYHCEHHOE 8 HCUOKOCTNLY

51

[ImaBanue ten. Bo3ayxoraBanue

52

Pemrenue 3amau mo teme «/laBinenue
TBEPJIBIX TEJI, XKHUJIKOCTECH U ra30B»

53

Konumponvnasa paboma Ne2 no meme
«/lasnenue meépovix men,
HCUOKOCmell U 2a306»

PaGora U1 MOIIHOCTb. JHEpPIrUs

54

Mexanunueckasi paboTta

55

MomHoCTb

56

Jlabopamopuas paboma Ne 12
«Onpedenenue pabomol Cuibl MpeHus.
npU PABHOMEPHOM OBUINCEHULU Mmed
N0 20PU30HMANILHOU NOBEPXHOCHIUY

R

57

[IpocTeie MEXaHU3MBI: pbIvyar, OJIOK,
HAKJIOHHAA IJIOCKOCTh. [TpaBuiio
paBHOBECHsI pblyara

58

Jlabopamopuas paboma Nel3
«Hccnedosanue ycnosguil pasHoBecus.
pviuazay
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59

[IpuMeHeHue npaBuiia paBHOBECHUS
phIyara kK 0J10Ky. «30J0TO€ MPaBUIIO»
MEXaHHUKHU

60

KII/I mpocThIX MEXaHU3MOB.
[IpocTeie MeXaHU3MBI B OBITY H
TeXHHKE. Pplyaru B Tese yenoBeka

61

Jlabopamopnas paboma Nel4
«HM3mepenue KII/[ naknounou
NJIOCKOCHUY

62

Kunernueckas 1 moteHIanabHas
sHeprus. [IpeBpartenue 0HOTO BUaA
MEXaHUYECKOW SHEPTUHU B IPYTO

63

Pemenue 3a7a4 ¢ HCOIb30BaHUEM
3aKOHA COXpPAaHCHUA DOHECPIUun

64

Permrenne 3agau mo reMme «3aKoH
COXpaHEHUs U U3MEHEHUS DHEPTUHU B
MEXAHUKE

65

Konmponvnaa paboma Ne3 no meme
«Paboma u mowgnocms. Inepzusy

IloBTOpEHHE

66

IToBTOpEHUE

67

IIpoMe:xxyTouHasi aTTecTalusl.
HTorosasi KOHTpoJIbHAsA paboTa

68

[ToBTOpeHue

38




KANEHOAPHO - TEMATUYECKOE NTAHUPOBAHUE 8 K/TACC

Ne HanMeHoBaHMe TeMBbI YPOKa KoimuectBo | /lata Hara

ypoKa 4yacos NpoBe/ieHUs1 | MPOBeIeHUs

no YPOKa 110 ypoka

IJIAHY MJIAHY dakTHyecku

TensoBble BiaeHHS

1 BBoaubIii uHCTpyKTaX .OCHOBHBIE MTOJI0KEHUS 1
MKT crpoenust BemectBa. OMbITHI,
MOITBEP K IA0IIUE OCHOBHBIE TIOJIOKEHUS
MKT

2 Macca u pa3Mepbl aTOMOB U MOJICKYJT 1

3 Bxoanasi koHTpoOJIbHAA padoTa. (3a Kypc 7 1
Kuacca)

4 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOTo 1
COCTOSIHMI BEIIeCTBa

5 Kpucrammmaeckue u amopdabie TBEpbIC TEIA 1

6 OOBsCHEHNE CBOMCTB ra3oB, JKHAKOCTEH U 1
TBEPABIX TEJ HA OCHOBE MOJIOKEHUMN
MOJICKYJSIPHO-KUHETHYECKON TCOPHH

7 CMaunBaHUE U KaMWUISIPHBIC SBICHUS. 1
TenoBoe paclIMpeHue U CKaTHE

8 Temneparypa. BHyTpeHHss dHEPTHS 1

9 Jlabopamopnass paboma Nel «llposepka 1
2unomesvl  IUHEUHOU 3A8UCUMOCTU  OJIUHbI
CMONOUKA HCUOKOCIU 8 MEPMOMEMPULECKOU
mpybKe om memnepamypul»

10 CrniocoObl H3MEHEHHS BHYTPEHHEN SHEPTUU 1

11 Buasl Tenionepenaun: TemionpoBOIHOCTD, 1
KOHBEKIIVSI, U3]TyUYCHUE

12 KonnuectBo Tennorsl. Y aenpHast 1
TEIJIOEMKOCTh BEIIEeCTBA

13 Pacyer koam4ecTBa TEIUIOTHIL. 1

14 Jlabopamopnas paboma Ne2 «Hccreoosanue 1
A6eHUS MEnN000MeHa NPU CMeUUBAHUU
X0N00HOU U 20pAdeli 800bLY

15 Jlabopamopuas paboma Ne3 «Onpedenenue 1
VOeNbHOU MenI0eMKOCIU 8eecmaa)

16 DHeprus TOIMBA. Y JeiIbHas TeIoTa 1
CTOpaHHUs

17 3aKOH COXpaHEHMsI U MTPEBPALICHHS SHEPTUH B 1
MEXaHHYECKUX M TEIJIOBBIX Mpolleccax

18 [InaBneHue u OTBEPIEBAHNE KPUCTAIUINYECKHUX 1
BEIIECTB

19 V aennHas TEINIOTA IJIaBJIEHUS 1

20 Pemrenue 3a1a4 Ha 1UTaBJICHUE W OTBEP/ICBAHHE 1
KPUCTAJTINYECKHX BEIIECTB

21 [TapooOpa3oBanue u KoHaeHcalus. Mcrnapenue 1

22 Kunenue. Y neapHas Temiora 1

mapooOpa3oBaHus




23

Pemenue 3amay. TeruiooOMeH U TEILIOBOE
paBHOBecHE. YpaBHECHHE TEILUIOBOTO OaJlaHCa.

24 BraxxnocTs Bo3yXa.

25 Jlabopamopuas paboma Ne4 «Onpedenerue
OMHOCUMENLHOU BIANCHOCIU 8030VXA»

26 [TpuHIMITBEI PaOOTHI TETJIOBBIX JBUTATEIICH

27 KII/I TermoBoro nBuraTess.
TeroBbIe IBUTATENN M 3alIUTa OKPYKAIOIICH
CpeIbI

28 KoutpoJsbHas padora no teme «TensioBbie

SABJICHUSD)

3JIeKTpI/I‘leCKI/Ie U MAarHuTHBIC SIBJICHUSA

29 Dnektpuzanys Ten. Bzanmopeiicteue
3apsSHKCHHBIX TEIl

30 3akoH Kynona

31 DNEeKTPUYECKOE T0JIe

32 [TpuHIUN CYNEePIIO3UIINY FITEKTPUICCKUX
nosieii. Hocurenu 351eKTpUYecKuX 3apsioB

33 CtpoeHue aToma

34 [TpOBOHVKH M TUIJICKTPUKH

35 DnekTpruyeckuil Tok. ICTOYHUKH MOCTOSTHHOTO
TOKa

36 DneKkTpuydecKas 1erb

37 DneKTpruyYecKHuil TOK B MeTaiiax. JlencTBus
AJIEKTPHUECKOTO TOKA

38 Cuna Toka

39 Jlabopamopnas paboma Ne 5 no meme
«Cbopxa u nposepka pabomvl 21eKMpPUUECcKol
yenu nOCMOsIHHO20 MOKAY

40 DNEKTPUUECKOE HANPSIKEHUE

41 ConpoTuBieHne MPOBOAHUKA. Y IEIbHOE
COINPOTHBIICHUE

42 3akoH OMa il yyacTKa Lenu

43 Pemenwue 3a1a4 Ha pacyeT CONMPOTHUBIICHUS
MIPOBOJHHKA

44 Jlabopamopuas paboma Ne6 «Hzmepenue u
pe2yIuposanue Cuibl MoKay

45 Jlabopamopuas paboma Ne 7 «Hccredosanue
3a6UCUMOCMU CUTBL MOKA, UOYWE20 Yepe3
Pe3UCmop, 0m CONPOMUBIEHUS PE3UCTOPA U
HANPANCEeHUsL HA pe3ucmopey

46 [TocnemoBarenbHOE U TApAIIIETEHOE
COEIMHEHNE MMPOBOTHUKOB

47 Jlabopamopnuas paboma Ne 8 «Ilposepka
NPpasUIa ClONHCEHUs HANPANCEHUU npu
noC1e008amenbHOM COeOUHEHUU O8YX
Pe3uUcmoposy

48 Jlabopamopnas paboma Ne 9 «Ilposepxa
npasuna oas CUibl MoKa npu NapaiiebHoOM
COeOUHEeHUU Pe3UCTOPO8)»

49 Pemenvie 3a/1a4 Ha coeTMHEHUE TIPOBOTHUKOB




50

PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA

51 Jlabopamopuas paboma Nel() « Onpedenenue
Pabomol I1eKMpUYEcKo20 MoKa, UOywe2o
uepes pe3ucmop

52 3akon [xoyns - Jlenna

53 DNEeKTpUYECKHE LM U MTOTpeOuTenn
AJIEKTPUUECKON YHEpTruu B ObITy. KopoTkoe
3aMbIKaHHE

54 Pemenue 3a1a4 Ha paboTy ¥ MOIIIHOCTh
ANEKTPUYECKOTO TOKa

55 Konrtpoabnas pabora no reme
«DaeKTpuYecKUe ABJICHUS

56 MarnutHoe 1nose 31eKTpudeckoro Toka. OnbIT
Opcrena

57 [TocTrosiHHbIE MarHUTHI. MarHUTHOE TIOJIE
3eMJIu ¥ €ro poJib AJIsl KU3HU Ha 3eMiIe.
Jlabopamopnas paboma Ne 11 «Hccredosanue
MA2HUMHO20 83AUMOOEIICMEUS. NOCHOSHHBIX
MASHUMO8Y

58 Jlabopamopnas paboma Ne 12 «Hccredosanue
oelicmaus I1eKmpuUiecKko2o moxka Ha
MASHUMHYIO CIMPENKY»

59 JleiicTBrE MarHUTHOT'O TIOJISl HA IPOBOTHUK C
TOKOM. DJIEKTPOBUTATEIh IIOCTOSTHHOTO TOKA

60 Jlabopamopuas paboma Nel3
«Koncmpyuposanue u uzyuenue pabomul
9eKMpPoogUu2amesiy

61 0O60061meHne no TeMe «KMarHuTHbIE SIBICHUS

62 OneiTel Dapanes. SIBneHne 3I€KTPOMarHUTHON
WHIYKIAH

63 [Tpaswio Jlenna

64 Onexrporereparop. CriocoObl MOTyYeHHS
JIEKTPUYECKON YJHEPTUU

65 DNEeKTPOCTAaHIIMH Ha BO30OOHOBIISEMBIX
WCTOYHHKAX SHEPTHH

66 [ToBTOpeHune

67 IIpome:xkyTounasi arrectanusi. UTorosas
KOHTPOJIbHas padoTa

68 [ToBTOpeHue




KANEHOAPHO - TEMATUYECKOE NNTAHUPOBAHUE 9 KNIACC

Ne |Tema ypoka Koamuectro {1272 Jlata
iy 4acoB POBENCHUS | iy openenns
YPOKa 110 ypoka
[1aHy gakTuueckn
MexaHu4yeckoe ABUKeHHeE U c1I0co0bI ero onucanus-10
1. Mexanuueckoe nBrxkeHre. PaBHomepHOE 1
IIPSMOJIMHEMHOE IBUKCHHE
2. BxoaHasi KOHTpoOJIbHAs padoTa 1
3. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
JIBUKCHHUS
4, Cpenassisi 1 MTHOBEHHAsI CKOPOCTh Tella U 1
HEPAaBHOMEPHOM JIBMXKEHUU. Jlabopamopnas
pabomalel" OnpeneneHue cpeaHeit CkopocTu
JBUKEHHUS TeJia MPU JABI>KEHUU TI0 HAKJIOHHOM
MJI0CKOCTH"
5. Yckopenue Tena. [Ipsmonuneiinoe 1
PaBHOYCKOPEHHOE JIB)KEHUE
6. Ilepemenienue Teina pu paBHOYCKOPEHHOM 1
MPSIMOJIMHEHHOM JABM)KEHUU
7. Jlabopamopnas paboma Ne2 "Onpenenenuve 1
YCKOPEHUS PABHOYCKOPEHHO JIBIKYIIETOCATEA
8. Jlabopamopnas paboma Ne3 «VccnenoBanue 1
3aBUCHUMOCTH TIyTH OT BPEMCHH ITPU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayallbHOMN
CKOPOCTHY
0. CBoOosiHOE TafieHHe 1
10. | PaBHOMepHOE IBMKEHUE 110 OKPYKHOCTH 1
11. | KontpoabHas padora Nel"Mexanuueckoe 1
JBUKEHHE U CIIOCOOBI €ro onucaHus"
B3anmoneiictBue Tei- 20
12. | IlepBerii 3akoH HeroToHa 1
13. | Bropoii 3akon HeroTona. IlpuHImm 1
CYIIEPIIO3UITNH CHJI.
14. | Tperwnii 3axon HptoToHa 1
15. Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB 1
HeroTona




16.

Cuna ynpyroctu u 3akoH ['yka

17. |Jlabopamopnas paboma Ne 4"OnpenencHue
YKECTKOCTHU IPYKUHbI"

18. | 3akon BcemupHoOro Tsarorenus. Cuia
TSKECTH

19. |Pemienue 3ana4 Ha ABMOKEHUE TEIT IO
NEHCTBUEM CHJIBI TSDKECTH

20. | HeBecoMOCTh M meperpys3Ku

21. | IlepBas kocMHYECKasi CKOPOCTh

22. | Pemenwue 3a/1a4 Ha MPUMEHEHHE 3aKOHA
BCEMHUPHOTO TATOTEHUS

23. | Cuna tpeHus

24. | Jlabopamopuas paboma Ne 5 «ccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHUS CKOJILKCHUS OT
CHJIBI HOPMAJILHOTO JIABJICHUSI

25. | Jlabopamopuas paboma Ne 6 "OnpeneneHue
koa(durmenta TpeHus"

26. | Pemenwue 3ama4 Ha ABMYKCHHE TEJ TTOJT
JICHCTBUEM CHJIBI TPEHHUSI

27. | Pemnenwue 3a/a4 Ha ABMYKCHHE TEJ TTOJT
JEHCTBHUEM HECKOJIBKUX CHJI

28. | PaBHOBecue MaTepHaIbHON TOUKH U
a0COTIOTHO TBEPJIOTO Tema

29. Bunbl paBHOBECHs

30. | Pemenue 3a1a4 Ha IPUMEHEHNE YCIIOBHHA
paBHOBECHS TeJ

31. | O6o6maromuii ypok mo Teme"

BszauMmopeiicteue Ttem "

3akonbl coxpaHenus - 10

32. | 3aKoH COXpaHEHHUs UMITYJIbCa

33. PeaxtuBHOE nBIXeHuE. Perrenne 3agad Ha
IpUMEHEHHE 3aKOHA COXPAaHEHMsI UMITYJIbCa

34. | Mexanueckasi paboTa ¥ MOIITHOCTh

35. | Kuneruueckas sneprusi. Teopema OKHHETHUYECKON

SHEPrUu

36.

PaGora cuibl TsKECTH




37.

Jlabopamopnas paboma Ne 7 «Onipenenenue
paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATBHON

IMOBCPXHOCTU»

38.

Pabota cunbl ynpyroctu. Jlabopamopuas

paboma Ne 8"OnpeneneHue padOThI CHITBI
YIIPYTOCTH MPH MOIBEME TPy3a C
HUCITIOJIB30BAHUEM ITIOABUXHOI'O 1 HETIOABUXKXHOI'O

OJ10KOB"

39.

Pemenne 3amau no reme "Pabdora u
MOIITHOCTE"

40.

3aKOH U3MEHEHUS M COXPAaHEHHS MEXaHNIECKOM
sHepruu. Jlabopamopuas paboma Ne 9"
W3ydeHue 3aKkoHa coXpaHeHUsl dHeprun"

41.

KonTpoubnas padora Ne 2"B3aumosnelictBue Tel.
3aKoHbBICOXpaHEHUs".

Mexa

HUYEeCKHe KoJie0anusd - 7

42.

KonebarenbHOE IBUXKEHUE

43.

MareMaTuueckuiit MasiTHUK. Jlabopamophas
paboma Ne 10 "UccnenoBaHue 3aBUCUMOCTH
nepuo/ia KojaebaHuil MPyKUHHOTO MasTHUKA OT

Macchl rpysa'.

44,

[IpyxuHHBINA MassTHUK. JlabopamopHnasapaboma Ne
11 «Omnpenenenue 4acTOThl ¥ epHoAa KoneOaHnui
NPYKUHHOTO MasiTHUKA)

45.

Jlabopamopnaspaboma Ne 12
«HccrnenoBanue 3aBUCHMOCTH TIepHoOJa
KoJIeOaHUH MOABEIICHHOTO K HUTH Ipy3a
OT JJTUHBI HUTH

46.

3aTYXaIOIJ_II/IC KoJIeOaHMsI. BLIHy'}KI[eHHBIC
koJsieOanus. Pe3onanc

47.

Jlabopamopnaspaoboma Ne 13 « UccnenoBanue
3aBUCHUMOCTH TIepro/ia KoieOaHu Mpy>KUHHOTO
MasiTHUKA OT MAcChl TPy3a»

48.

Jlabopamopnaapaboma Ne 14 «3mepenue
YCKOpEHHsI CBOOOHOTO MaICHHSD

Mexa

HHYeCKHe BOJIHBI. 3BYK - 8

49.

Pacrnipoctpanenue konebanuii B cpene. BomHbI.

50.

Jlnnna BostHbl CKOpPOCTH pacpoCTpaHEHUS BOJIH.




Hcrounnku 3ByKa. 3ByKOBbIE KOJICOAHUSI. .

51. 1

52 BricoTa v rpoMKOCTB 3BYKa. 1

53 Pacnipoctpanenue 3ByKa. 3ByKOBbIE BOJIHBI. 1

54 OtpaxeHue 3Byka. 3ByKOBOW Pe30HAHC 1

55 Pemenune 3amau. «MexaHnueckue KojaeOaHUS U 1

" [BOJHBI . 3BYK»
56 KoutpoabHasi _padora Ne3 «Mexanuueckue 1
' |[konebanus u 60oanbl . 36yK»

DJIEKTPOMATHUTHOE I0JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI - 6

S57. | DNeKTpOMarHuTHOE MoJIe. 1
DNEeKTPOMAarHUTHBIC BOJTHBI

58. | CoiicTBa 3mekTpoMaruuTHbIX BousH. [llkana 1
AJIEKTPOMATrHUTHBIX BOJIH.

59. VlabopamopHas paboma Ne 15 "W3yveHnune CBOMCTB| |
5/1EKTPOMArHUTHbIX BOJIH NPY MOMOLWU MOBUIBHOTO
TenedoHa. Mcrnoap30BaHUE AIEKTPOMArHUTHBIX BOJIH]
U1l COTOBOM CBSI3H.

60. | DnexTpoMarHuTHAas IPUPOJIA CBETA 1

61 CxopocTts cBeTa. BoHOBBIE CBOMCTBA CBETA. 1

62. | O6006marmuii ypoK 1mo Teme 1
"DJIeKTPOMarHuTHOE TOJIE.

ONeKTPOMarHUTHbHIE BOJHBI".

3aKkoHBI pacnpocTpaHeHusl CBeTa

63. | [IpsiMonuHeNHOE pacpocTpaHEeHUe CBeTa 1

64. | Orpaxenue cBera. Jlabopamopnas padboma Nelo |1
d3yuenne XapaKTEPUCTUK HU300paKEeHUS
MpeaMeTa B MJIOCKOM 3epkaie”

65. |Jlabopamopuas paboma Ne 17 «VccnenoBanue 1
3aBUCHUMOCTH YTJIa OTPaKEHHsI CBETOBOTO JTy4ya OT
yria majgeHus».

66. | [Ipenomnenue cera. Jlabopamopuas paboma Ne 18| 1
"HccnenoBanve 3aBUCUMOCTH YTJIAMPEIIOMIICHUS
CBETOBOTI'O JIy4a OT yIJIa MaJieHHs Ha TPaHUIe
"BO31yX-CTEKJIO"

67. | I[lomHoe BHYTpeHHEe OTpakeHHE CBETa 1

68. | Pemenue 3amau no teme "OTpaxkeHue u 1
npesioMsieHue ceera'

JIuH3bI ¥ ONTHYECKUE PUOOPHI - 6

69. |Jlunza, X071 My4el B JIMH3E. 1

70. | Jlabopamopnaapaboma Ne 19 1

"ITonyuenne n300pakeHHs C TOMOITBIO




cobuparomiei TuH3bI"

71. | Jlabopamopnas paboma Ne 20 «OnpeneneHue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN CHIIBI
cobuparonien JMH3bI

72. Pemenue 3agau mo teme "Jlnaza"

73. | I'ma3 xak ontuueckas cuctema. Onrudeckue
puOopbI

74. | KonTpoabHas pa6ora Ne 4 o Teme
"CseTtoBblesiBICHUA"

Pa3jioxkenue 6e10ro cBeTa B CHEKTP - 3

75 Hucniepcus cBera.

76 | CrosxeHHe CIIEKTPAIbHBIX IIBETOB.

77 O6o06maromuii ypok no teme "CBeToBbIe

saBieHus"

I/ICHyCKaHHe H IOIrJIOICHHUE CBETa aTOMOM - 4

78 OmnwiTel Pe3epdopaa u ruranetapHassMoIeI1b
aToma

79 HcnyckaHue 1 IOTJIOIIEHUE CBETAa aTOMOM

80 | Jlabopamopnas paboma 21 "HabmroneHue
CIUTOIITHBIX U JINHEHYATBIX CIICKTPOB
n3nydeHus"

81 PanuoaktuBHOCTE. Anbda-, 6eTa- 1 ramma-
W3ITy4eHus

CTpoeHne aTOMHOIO sijipa - 6

82 PagnoaktuBHOCTE.

83 PagunoaktusHble npeBpaiuenus. [lepuon
HOJIypacaaa aTOMHBIX siIEp.

84 Hy'KJ'IOHHaSI MOZACIIb aTOMHOTIO Apa.

85 N3ortonel. Pemenne 3agau no teme "CtpoeHue
s1pa,paliOaKTUBHBIE NpeBpanieHus"

86 | Jlabopamopnas paboma Ne 22"VccnenoBanue
TPEKOB 3apsKEHHBIX YacTull o poTtorpadusim"

87 Pemenue 3anau no teme "CrtpoeHue sapa,
PaaOAKTUBHBIC TPEBPAILCHUS "

Snepuble peakuuu - 7

88 | SlnepHble peakiuu. 3aKOHBI COXPaHEHHSI

3apAa0BOT0 U MaCcCOBOI'O YHUCEJI.




89 DHeprus CBs3M aTOMHBIX siyiep. CBsA3b MacChl U 1
SHEPIUH.

90 | Peakuuu cuHTe3a U neneHus suep. Mcrounuku 1
sHeprun CoJiHIA U 3BE3]T

91 S nepHasi S5HEpreTUKa. 1

92  leficTBHS pPagMOAKTHBHBIX H3JIyYCHHH Ha JKHBBIC| |
OpTraHU3MBIL.

93 Jlabopamopuas paboma Ne 23«3mepenue 1
pasmoaKTUBHOTO (hoHa»

94 KonTtpouabnas pa6ora Ne 5 no reme «KBantosbie |1

SIBJICHUS»

CI/ICTeMaTI/ISaIII/Iﬂ H 0606me1me NpeAMETHOI0 COACPKAHUA U OIIbITA NEeATECJIbHOCTH,

NpuodpeTéHHOro

NpH U3y4eHnHu Bcero Kypca ¢pusuku — 9 (1 yac BBIHOCUTCS HA BXOJAHYIO TUATHOCTHKY)

95 |IloBTopenue u 06001IIEHHE MaTeprala Kypca. 1
Tema: "MexaHnuyeckoe JBUKEHHUE U CIIOCOOBI €ro
omucanus"

96 [ToBTOpeHME M 00600IIIEHNE MaTepraTaKypca. 1
Tewma: "B3aumoneiictBue ten"

97 [ToBTOpEeHME M 00600IIIEHNE MaTepUaATaKypca. 1
Tema: "B3aumoneiictBue ten"

98 [ToBTOpeHue u 06001IeHNE MaTepuaIaKypca. 1
Tema: "3aKOHBI COXpaHEHUS B MEXAHUKE"

99 [ToBTOpeHMe u 06001IeHNE MaTepuana Kypca. 1
Tema: "Mexanuyeckue KoneOaHus U BOJTHBI"

100 |IloBTOpenue u 0600IIEHNE MaTepHalia Kypca. 1
Tema: "DnexkTpoMarHuTHbIE SBICHUS"

101 |HUToroBasi KOHTPOJbLHAsA padoTa 3a Kypc 9 1
KJjiacca

102 |TIloBTOpeHue 3a Kypc 9 kiacca 1
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