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PabGouas mporpamma ydeOHoro mpeamera «Pusnka» Ha 6a30BOM YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs COCTaBJIeHa Ha OCHOBe TpeOoBaHMiA K
pe3ynpTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MNPOrpaMMbl OCHOBHOTO
oOriero oopazoBaHusl.

COIAEPXAHUE OBYUYEHUSA
7 KIIACC

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY KAIOIIEr0 MUpPa.

dusuka — Hayka o mpupone. fBieHus npuponsl. Ousznueckue sBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIEC, CBETOBBIC, 3BYKOBEIC.

®dusnyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. DuU3NUYECKHE
npu6opsl. [lorpentnocts n3mMepenuii. MexiyHapoiHasi CUCTEMA €IUHMUII.

Kak ¢usuka u japyrue ecTecCTBEHHbIE HAyKH H3Yy4alOT MOPUPOLY.
EcTecTBEeHHOHay4YHBIII METOJl NO3HAHWA: HAOMIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOTIPOCA, BBIJIBIDKCHHUE THIIOTE3, IKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBICHCHHE
HaOoaeMoro saBieHus. Onrcanue GU3nIeCcKUX SABJICHUN ¢ TOMOILIBIO MOJIETEN.

Jlemoncmpayuu.

1. MexaHn4yeckue, TEIUIOBbIE, JJICKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHHSL.

2. ®usndeckue MpUOOPHI M MPOLEIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM H
U (POBBIM IPUOOPOM.

Jlabopamopmusie pabomel u onvimel.

1. OmpeneneHue 1EHBI AeEHUS Kbl K3MEPUTEIIBHOTO MPUOopa.

2. HM3mepeHne pacCTOSAHUMN.

3. U3mepenne 0ObEMa KUIKOCTH U TBEPAOTO TENa.

4. OnpeneneHue pa3MepoB MaJIbIX TEl.

5. M3mepeHne temmeparypbl IPU IOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIEPATypHI.

6. IIpoBeneHue ucciaenoBaHUs MO MPOBEPKE THIIOTE3BI: NAIBHOCTH MOJIETA
HIapuKa, MymeHHOTO TOPU30HTAIIBHO, TeM OO0JbIIIe, YeM OOoJbIlle BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUsI 0 CTPOEHUM BelllecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBrkenne 4actul] BemiecTtBa. CBSI3b CKOPOCTH JABWKEHHSI YACTHUI[ C
Temneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.



ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE I'a30B, KUJAKOCTEH U TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBsi3b MeXIy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

1. HabGmropenune OpoyHOBCKOTO JIBUKEHHSI.

2. Habmonenue quddysun.

3. HaGmionenue — siBiaeHWil,  OOBACHSAIOMIMXCA  MPUTSHDKEHUEM WA

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwvie pabomul u onvimel.

1. OueHka JuamMeTpa aTroMa METOAOM DpsiIoB  (C  MCIOJIb30BaHUEM

dotorpaduii).

2. OnbIThI 10 HAOJIOICHUIO TEINIOBOTO PACIIUPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUSI.

Paznen 3. /IBukeHue U B3auMo/ieiicTBUE TeJl.

Mexanuveckoe JBUkeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUH. Pacyér mytu u
BPEMEHHU JIBHXKCHUS.

SBnenne wHepruu. 3aKOH WHEpUWHU. B3anMmoneincTBue Ten Kak NpUYMHA
U3MEHEHHsI CKOPOCTH JBMXKEHMs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BelIECTBA.

Cuita Kak xapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocT M 3aKOH
I'yka. U3mepeHne cuibl ¢ TOMOUIBIO AUHAMOMETpA. SIBiI€HHE TATOTEHUS U CUjia
TsokecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsAMou. PaBHomencTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHHS U TPEHUE TIOKOsI. TpeHue B IpUPOAE U TEXHUKE.

Jlemoncmpayuu.

Habmronenne MexaHM4ecKoro ABMKCHHS Tea.
N3mepeHnne cKkopoCTH NPSAMOIUHENHOTO ABUKEHUS.
HaGmronenue siBieHUs: HHEPIIUH.

CpaBHeHHE Macc 10 B3aUMOJICHCTBHIO TEII.
Ciio)keHue CuI, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopmuwie pabomel u onvimel.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBHKEHHMS (IIapyKa B KUJIAKOCTH,
MOJICIIH JISKTPHUECKOTO aBTOMOOMIIS U TaK Jajee).

2. OmpeneneHne cpeaHed CKOPOCTH CKONBXKEHHS OpycKa WIIM IIapuKa I10
HAKJIOHHOM TNIOCKOCTH.

1
2
3
4. HaGmroneHnue nu3MeHEHUs! CKOPOCTH MPH B3aUMOJICHCTBUU TEIl.
5
6.



Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsikeHus (aedopmaruun)
IPYKUHBI OT IPWJIOKEHHOW CHJIBI.

5. OmbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHS OT
BECAa TEJIa U XapaKTepa COIPUKACAIOIINXCS [TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, )KMAKOCTENH W ra30B.

Hasnenue. CrocoObl yMEHbIIECHUS U yBEJIMUYEHUS NaBieHus. [laBneHue rasa.
3aBUCUMOCTb JaBJIEHUsl raza OoT o0bEMma, TeMmmeparypbl. llepenaua naBiaeHus
TBEPABIMU TEJAMH, XUIAKOCTAMU M razamu. 3akoH Ilackans. ITHeBmatnueckue
MallliHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIiayOuHbl. ['mapocTarnueckuit
napajokc. Coobuatonirecst cocyipl. ['uapaBnnueckue MEXaHU3MBbI.

Atmocdepa 3emuin u armocepHoe gasineHue. IIpuuuHbI CylecTBOBaHUS
BO3AyIIHON 000m0uku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JAaBJICHUs. 3aBUCUMOCTb aTMOC()EPHOI0 IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U3MepeHust aTMOocHEepHOTO JIaBIICHHUS.

JlelicTBHE JXKUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJO0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[lepemaya naBneHUs JKUAKOCTBIO U Ta30M.

Coobmaromuyecst COCy/Ibl.

I'mppaBnnuecknii mpecc.

[IposiBnenue nelcTBUsl aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOrPYXKEHHON YacTh

o A W N e

TeNa U IIIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUJKOCTH.
8. YcIIOBHE IUIABAaHMS TEJ: IJIABAHUE WJIM MOTPYKEHHUE TENI B 3aBUCHUMOCTHU

N

OT COOTHOIIIEHUS TIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopusie padbomul u onvimel.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKHUJIKOCTb YaCTH TeJa.

2. OmnpenenieHre  BBITAIKUBAIOLICH  CHIIBI, JCHCTBYIOIIEHM Ha  TeJo,
IIOIPY>KEHHOE B )XUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIIEN CHIIBI, JEUCTBYIOIIEH Ha TEJIO
B )KMJIKOCTH, OT MACCHhI TENa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHUJIBI,
JNEHCTBYIOIICH HA TEI0 B JKUJIKOCTH, OT O00BbEMa IMOTPYKEHHOM B
YKUJIKOCTb YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH.



5. KonctpynpoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpeAeIIeHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. Padora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbiyara. [IpumeHeHue mpaBujia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprud. KuHernueckas W TOTEHLUHAIbHAs SHEPIUS.
[IpeBpaiieHre OAHOTO BHUJIa MEXAHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPIrUU B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimul.

1. OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBWKEHUU Teja

110 TOPU3OHTAJIBHON MTOBEPXHOCTH.
2. HccienoBanue yciioBUil paBHOBECHS pblyara.
3. Usmepenune KIIJ HaKITOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUs] MEXaHUYECKOU SHEPTHUHU.
8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHUH CTPOEHUS
BelllecTBa. Macca M pa3Mepbl aTrOMOB M MOJIEKYJ. ONbIThI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUU.

Mopenu TBEPHOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJOKEHUNM MOJEKYIIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHUE U KalWJUISIPHBIE SIBIICHUS. TENI0BOE paclIMpEHNE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKEHUS
yacTull. BuytpenHsass sHeprus. CrnocoObl HM3MEHEHUs BHYTPEHHEW SHEprumu:
TEIIonepeaayda u COBEpLICHUE paboTHI. Bunsl TEIIoNepeaaun:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHE.

KonunuectBo TermioTel. YaeiabHas TEIUIOEMKOCTL BellecTBa. TeImIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBneHue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. VYnenbHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpbl KHUIEHUS OT aTMOC(HEpPHOro
JTABIICHUS.

BnaxnocTte BO3aYyXA.



DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Mpunnuner pabotel TemnoBeix aurareneir KIIJ[ temmoBoro mpuraresns.
TermioBble ABUraTENIN U 3alIUTAa OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TETUIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

1.

2
3
4.
5

L e N o

10.
11.
12.
13.

Hab6mronenre 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysum.

Habmronenne siBneHnii cMauMBaHUs M KalMMJLISIPHBIX SIBIICHUI.
HabGmroienre TermioBoro pacmpeHus Tel.

N3menenne namieHus rasa Mpyd U3MEHEHHMH OO0bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuna usMepeHus: TemMIeparypsl.

Bubl Teronepenaum.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHUE TEIIOEMKOCTEMN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojean TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKCHUS.
OnbITEI O BBIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIONEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJJTIOHE IINPHULIA.

OnebITEI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTH JABJIEHHUS BO31yXa OT €ro
00b€Ma 1 HarpeBaHUs UIN OXJIAXKICHHUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPYOKE OT TEMIIEpaTyphI.

HaGmronenne wu3MeHEHHS BHYTPEHHEH OHEpPrud Tela B pPe3yJbTare
Terionepeaadyu U paboThl BHEITHUX CHII.

UccnenoBanuie siBIeHUS TEIUIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU M
ropsiuer BOJIBL.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJAOW  IIpHU
TEMI000MEHE C HArPEThIM METAJUTHUECKUM ITUITHHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca ucnapeHus.

Ornpenenenue OTHOCUTENBHOMN BIaXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TEIUIOTHI MIJIaBICHHUS JIbJA.



Paznen 7. JjaekTpudyecKue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzauus Ten. J[Ba poaa snekTpuueckux 3apsiaoB. BzammoneilicTBue
3apsOKEHHBIX  Tell.  3akoH KyioHa (3aBUCMMOCTH CWIJIBI  B3aUMOJECHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSAJI0B U PACCTOSIHUS MEKY TEIaMU).

Onexrpuyeckoe nosie. Hanpssk€HHOCTh anekTpudeckoro mnosisd. IlpuHnmn
CYTIEPIIO3UIINU IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3aps/ia.

OJIEKTPUYECKUA TOK. YCIIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Hcrounuku mnoCTOSIHHOrO ToKa. JleMCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckas uenb. Cwia  Toka.  DJEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBneHrne MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAIUIENBHOE  COEAMHEHUE
IIPOBOJTHUKOB.

PaGota u MomHOCTh »3yekTpuyeckoro Toka. 3akoH Jxoymns—Jlenua.
DneKkTpuyecKkre Uenu U MoTpeOuTenn 3IeKTpuieckoil aueprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[locTtosiHHble ~ MarHuThl.  B3auMomencTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosnie. MarHuTHOE 1ose 3eMJIM U €ro 3Ha4eHUE I KU3HU Ha 3eMlle.
Omeir  Opcrena. MarautHoe 1moOJj€  JJIEKTpUYECKOro Toka. [Ipumenenume
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBE MArHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTaTENlb IMOCTOSIHHOTO TOKa. MCrnosib30BaHME JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTpoMarHuTHOW MHAYKUMH. [IpaBuno Jlenna.

DneKTporeHeparop. CriocoObl  TONy4eHHUS ~ DJCKTPUUYECKOM  DHEPIHH.
DIIEKTPOCTAHIIMU HA BO30OHOBIIIEMbIX UCTOYHUKAX YHEPTUH.
Jlemoncmpayuu.

DINIeKTpU3alus TEN.

JIBa poj1a 3EKTPUUYECKUX 3apSA0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO M AEUCTBUE HIIEKTPOCKOMNA.

DIIEKTPOCTATUUECKAs UHIYKITHSI.

3aKOH COXpaHEHUS PIEKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKH M TUDIICKTPUKHU.

MoienmupoBaHye CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIA.

HcTounnkn NOCTOSSHHOTO TOKA.

JIeHCTBUS IIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUI TOK B KUJIKOCTH.

W e N Uk W N



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BblIit pa3psi.

HN3mepenune cuiibl Toka aMIepMETPOM.

H3mepenne 37eKTpUIeCKOTO HANPSIKEHUS BOJIbTMETPOM.

Peocrar n marazus COnpOTUBIICHUM.

B3aumMopaeiicTBre MOCTOSSHHBIX MarHUTOB.

MoienupoBaHre HEBO3MOKHOCTH Pa3ICICHUS MTOII0COB MarHUTa.
MoienupoBaHre MarHUTHBIX TTOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlelicTBHE€ MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TTIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIpPaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHS.

DJIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimol.

1.

o oA~ W

10.
11.

12.

13.

OnpITel MO HAOMIOJAEHUIO DJICKTPU3AIMU TeJI HWHIAYKIHEH | MOpH
CONPUKOCHOBEHUH.

HccnenoBanne HAEUCTBUSA DJIEKTPUUECKOTO TIOJISI HA TMPOBOJHUKH U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIIEKTPUUECKON 1€ TOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHuie CUIIbI TOKA.

N3mepenue u peryivpoBaHue HAMPSKECHHUS.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKa, WUIYIIETO 4e€pe3 Pe3UucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAINPSXKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAAUM MONEPEYHOrO
CEUEeHHUs U MaTepHaa.

[IpoBepka mnpaBuwiia CIOXKEHUS HANPSHKEHUN MpPU TMOCIEA0BATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna A CWIbl TOKa MPU MNapaJJISIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AAEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucTope.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIIOYKY, OT
HaIpsHKCHHS Ha HEW.

Onpenenenue KII/[ nHarpeBatens.



14. MccneroBanne MAarHUTHOIO B3aMMOJICUCTBHS IMOCTOSIHHBIX MarHUTOB.

15. I3yyeHrMe MAarHUTHOrO TOJS  IIOCTOSIHHBIX  MAarHMTOB INPU  HX
00BEIMHEHUY U pa3/ICIICHUN.

16. MccnemoBanue qeUCTBUS QIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aMMOJICUCTBUS
KAaTyIIKKH C TOKOM W MarHuTa OT CWJIbl TOKAa M HAalpaBJICHUS TOKa B
KaTyIIKE.

18. I3ydyeHue AeiCTBUSI MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl 2JIEKTPOIBUTATENS.

20. 3mepenune KIIJI anexkTpoiBUTaTEIbHOM YCTAHOBKH.

21. OOBITBL IO HMCCIEOOBAHUIO SIBJICHUSA DJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHMSI W HANpPaBICHUS WHIYKIHOHHOTO

TOKA.
9 KUIIACC

Pazgea 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe JaBWXKEeHHE. MarepuanbHas Touka. Cucrtema OTCuéra.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NpPSMOJIMHEWHOE
nBukeHne. HepaBHoMepHOe npsiMosinHETHOE ABUkeHne. CpeqHsis 1 MTHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoniMHElHOe nBKeHue. CBOOOIHOE
najeHue. OnbiTel ["anumes.

PaBHOMepHOE nBMXKEHWE MO OKpykHOCTH. Ilepmon u dacrtota obOparieHus.
JIuHenHas u yrioBast CKOpocTH. LIeHTpocTpeMuTebHOE YCKOPEHHUE.

[Tepsbrii 3ak0H HproToHa. Bropoit 3akon HeroToHa. Tpetuii 3akoH HeroToHa.
[IpuHIUII CYyNIepHO3ULIMU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: CHJIa TPEHHS CKOJIb)KEHHUS, CUJla
TPEHHUS IIOKOsI, APYTUEe BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nageHud. J[Bmxkenue mianetr BOKpyr Connua. IlepBas kocmmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHOM TOUkH. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUVIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. U3menenune umnynbca. Mmiynbe cuiibl. 3aKOH COXpPaHEHUS
UMIyJibca. P€akTUBHOE IBUKEHHUE.

Mexannueckas paboTa W MOIIHOCTb. PaboTa cuil TSKECTH, YIPYrocTH,
TpeHus. CBs3b dSHEpruu U paboThl. [loTeHIIMaIbHAS PHEPTUSI TeJa, MOIHATOrO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEeprus CkaTou npyxkuHbl. Kunertnueckas
sHeprus. Teopema 0O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPTHUH.



Hemoncmpavuu.

1.
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10.
11.
12.
13.
14.
15.
16.

HabGmronenne MexaHU4ecKoro JBUKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tell
OTCU€Ta.

CpaBHeHue TyTell W TPAeKTOPUN ABUIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne ckopoCcTy U YCKOPEHUS NPSIMOJIMHENHOTO JIBKECHUSL.
UccnenoBanrie npru3HakoB PaBHOYCKOPEHHOT'O JABUKEHUS.

HaGmronenue nBrxeHus Tena o OKpy>KHOCTH.

HabGmronenne MexaHn4ecKuX sSIBICHUN, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUHU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€Jaa OT MAaCChl T€JIa U JICUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGmronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUU TEN.

M3MeneHue Beca Tenna npu yCKOPEHHOM JBUKEHHM.

[lepenaua umiryabca Ipu B3aUMOJIEUCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMITYJIbCA MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHue uMnysibca npu abCOTIOTHO YIPYTroM B3auMOICHCTBUU.
HaOnronenue peakTHBHOTO JBUYKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrE MEXaHNYECKOW YHEPTUU MPH ABUKECHUU TeJa MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTpynpoBanne Tpakrta s pasroHa W JaJbHEMIIETO PABHOMEPHOTO
JBUKEHUS IIAPUKA WK TEJIEKKH.

Onpenenenue cpeAHEl CKOPOCTH CKOJIbKEHUSI OpyCKa WU JBUKCHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla MPU PABHOYCKOPEHHOM JIBUKEHHUU I10
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayalbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciu MpPH PaBHOYCKOPEHHOM JBHKEHUH 0Oe3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHE TPOMEKYTKA BPEMEHH OJNHAKOBBI.

HccnenoBanne 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenue kKodhOUIIMEHTA TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.



9. Ompenenenrie padOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU3OHTAIILHOW MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHJIBI  YINPYrOCTH TIPU  MOJIBEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOIBIKHOTO U TTOJIBHKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpPaHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJIHEI.

KonebarensHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMI: TIeproI,
4acToTa, aMIUIMTyla. MareMaTUueCKUuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPIruu P KOJIeOaTeIbHOM JIBHKEHUU.

3aryxatomue — KojeOaHus.  BeiHyXaeHHbIe — KojeOaHus.  Pe3onaHc.
Mexannueckue BodHBI. (CBOHCTBA MEXaHWYECKHMX BOJIH. [IpomonbHbie U
nomnepevyHbie BOJIHBL. JliMHA BOJMHBI M CKOPOCTh €€ pacinpoCTpaHCHUS.
MexaHn4yecKre BOJIHbBI B TBEPAOM TEJI€, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MHOpa3ByK u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne kojieOaHWil Ten IOA ACUCTBUEM CHJIBI TSDKECTH U CHIIBI
YOPYTOCTH.

HabGmionenue kosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOnronenue BeIHYKICHHBIX KOJIEOAHUM U pe30HaHCA.

PacnipocTpanenue npo0iabHbBIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).

HaOnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHAN PE30HAHC.

Jlabopamopuwvie padbomul u onvimol.

1. OmpeneneHue 4YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOro
MasTHHKA.

2. OmpepeneHne 4acTOTHI ¥ IEPHOJIa KOJIeOaHUM MPY>KMHHOTO MAasSTHHKA.

3. HccnenoBanue 3aBUCMMOCTH TepUoJa KOJIeOaHW TTOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTHU MEPHUOJIA KOJIEOAHUN MPYKUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. OmbBITBI, JAECMOHCTPUPYIOIME 3aBUCUMOCTh  Ilepuojia  KoJieOaHui
NPY>KUHHOTO MasTHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenne yckopeHus CBOOOHOTO MaACHHUS.

Paznea 10. DieKTpoMAarHuTHOE 1M0Jie U 3JIEKTPOMATHUTHbIE BOJIHBI.
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DJIEKTPOMAarHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJHBL.  CBoOlCTBa
ANEKTPOMArHuTHbIX BOJH. Illkana »neKTpOMarHWTHBIX BOJH. Hcmnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosHOBBIE CBOICTBa
CBETA.

Hemoncmpavuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie padbomul u onvimel.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOMIBHOTO

TenedoHa.

Pazgea 11. CBeTroBbIe sIBJICHUS.

JlyueBas MOJIEJIb CBeETa. HUctounuku CBeETa. [IpssmonuHeliHOE
pacnpoctpaHeHue cBeta. 3atMeHus ConHua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKayio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomiienne cBeta. 3akoH ImpenomiieHUs cBera. [lomHoe BHyTpeHHee
OTpaXE€HUE CBeTa. lIcronp30BaHME TIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xonx osayuedr B guH3e. OnTuyeckass cucrema ¢oToanmnapara,
MHUKpOCKONa M Tejeckoma. ['1a3 kak onruyeckas cuctema. biM30pykocTs u
JATbHO30PKOCTb.

Pasnoxenune Oenoro cBera B cnekTp. Onbitel HptoToHa. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

Jlemoncmpauuu.

[IpssmMonuHEHOE pacIpOCTPAaHEHHUE CBETA.

Ortpaxenue cBera.

[Tomy4yenmne n300pakeHni B TIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEenBaIOLIEH JINH3E.

[Tomydenue n300pakeHUd ¢ TOMOIIBIO JIUH3.

[Tpunun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rasa.
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11. PazmoxxeHnune 6enoro cBera B CIIEKTP.

12. [TonydeHue 6eoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopmuwie pabomel u onvimel.

1. HccnenmoBanue 3aBUCHUMOCTU yTJia OTPa)XEHHWS CBETOBOTO Jiyya OT YyrIja
MaJICHUS.



2. M3yuenue xapakTepuCTUK H300paKeHUs MPEAMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTHU yTJIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIjia
NaJICHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

4. TlonmydeHue n300pakeHHI C TOMOIIBIO COOUPAIOIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIVH3BI.

6. OIBITHI 10 PA3T0KEHUIO OEJIOTO CBETA B CIEKTP.

7. OmbITHl MO BOCHPHUATHUIO IBETA MPEIMETOB MPHU UX HAOIIOJCHUM 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Onwitel Peszepdopna u rumanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue v noryonieHue ceeta atomoM. KBaHThl. JInHe4aThie CIEKTPHI.

PaagnoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOoeHHE aTOMHOIO
anpa. HykmonHas wmopaens atomHoro snpa. M3orombsl.  PaanoakTuBHBIE
npeBpaienusd. [lepuon nonypacmnana aTOMHBIX sIEP.

SnepHble peakiuu. 3aKOHbI COXPAaHEHMs 3apsAIOBOTO M MAacCOBOI'O YHCEIL.
DHeprus CBs3U aTOMHBIX siiep. CBs3b Macchl W SHepruu. Peakiuu cuHTe3a u
nenenus siaep. Mctounuku sueprun CosiHLa U 3BE3I.

SnepHas osHepretuka. J[eMCTBUS pagMOAKTUBHBIX H3JIyYEHUN HaA HKUBBIC
OpTaHU3MBI.

Jlemoncmpauuu.

1. CHeKkTpbl U3JIYyYEHUS U MOTJIOIICHHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. Cnekrtp Bojopoaa.

4. HaOmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTumka HOHU3HPYIOIINX U3ITYYECHUH.

6. Peructpanus uznydeHusi IpUPOJHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopusie padbomul u onvimel.

1. HalGmroneHue CTUIONTIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITYUICHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPIUU YACTUIBI MO TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue paanoakTUBHOTO GoOHA.

IHoBTOpPUTENILHO-00001IAKO NI MOTYJTb.

[ToBTOpUTENHEHO-0000MMIAIOMINY MOAYTh TIPEAHA3HAYECH I CUCTEMAaTHU3aIuu
U 0000meHusT TPEIMETHOTO  COACpPXKaHWA ©  OMbITa  JCSITEIbHOCTH,
PUOOPETEHHOTO TIPU M3YyYEHUHU BCEro Kypca GU3HKH, a TAKXKe I MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 1O (u3uke i oO0ydaromuxcs,
BBIOPABIIINX 3TOT yUEOHBIN MPEMET.



[Ipyn n3ydyeHun NTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJbI
JIeSITENIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeYnBAETCA JTOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMuUpyeTcs
€CTECTBECHHOHAy4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCIEAOBAHUS
SBJICHUM TPUPOJBl M TEXHUKU, OBIAJICHUE YMEHUSMHU OOBACHATH (Pu3myeckue
SIBJICHHSI, TPUMEHSA [OJIydYEHHbIE 3HAaHMWS, pelarbh 3aJadyd, B TOM YHCIIE
KA4EeCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpuHIMIIMATBEHO AEATEIIBHOCTHBIA XapaKTEP JaHHOTO pa3J/ielia peallu3yeTcs
32 CYy€T TOro, 4Yro OOy4aroluecs BBIIOJTHSIIOT 3a/laHdsd, B KOTOPBIX UM
npeiaraeres:

HAa OCHOBE IIOJIYYCHHBIX 3HAHUN pacrno3HaBaTh M HAy4YHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY>KAIOIIEH IPUPOJIC U MOBCEAHEBHOMN KU3HU;

WCII0JIb30BaTh HAYYHbIE METOJIbl UCCIIEAOBaHUS (DU3NUECKUX SBJICHUH, B TOM
YyyCIe s IPOBEPKU TUIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BbIBOJIOB;

OOBSICHSITh HAy4HbIC OCHOBBI HaMW0OJIE€ BAXKHBIX JIOCTHIXKEHHM COBPEMEHHBIX
TE€XHOJIOTMH, HATPUMEP, TPAKTUYECKOTO UCIOIB30BAHUS PA3JIUYHBIX HCTOUYHUKOB
SHEPTrUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKuM HA ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HANPABICHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpUOTHYECKOr0 BOCIIUTAHMSA:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K TIOCTHKEHHSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXIEHUM OOIIECTBEHHO 3HAYMMbIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PU3UKH;

— OCO3HaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMIIOB B JESITEIbHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHATHE 3CTETUYECKHX KaueCTB (PU3MUYECKOW HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MUpPE, BaXKHOCTH MpaBWI 0€30IIaCHOrO MOBEACHHUS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pediekcuH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eJioBeKa;

6) Tpya10BOI0 BOCIIMTAHMS:

— AKTMBHOE Yy4yaCTHUE B PEIICHHHM MPAKTUYECKHX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, TOpojJia, Kpas) TEXHOJOTUUECKOH U



COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHCIEe U (U3HUYECKUX
3HAHMU;

e — MHTEPEC K MPAKTUYECKOMY H3YUYCHUIO TIPO(eccHil, CBI3aHHBIX C (PUUKOI;

e 7)3K0JOrHY€CKOro BOCIIUTAHUSA:

e — OpHUCHTAIMSl HA NMPUMEHEHHE (PU3MYECKUX 3HAHWUI IJi1 penieHus 3a7ad B
0o0JacTh OKpY’KaloIed cpenbl, IUJIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX ITOCIIEICTBUH JIJISI OKPYKAIOILIEH CPEBI;

e — OCO3HaHHE TJI00ANTBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJeM W MyTed HX
penieHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAMPaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHUX,

e — TIOBBIIIEHUE YPOBHA CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSTeNIbHOCTD;

e —NOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIEe POPMYIHPOBATH
UJIeH, TIOHATHSA, TUTIOTE3bI 0 GU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
bu3uKH;

e — IUJAHUPOBAHHE CBOETO PA3BUTHS B TMPUOOPETEHUH HOBBIX (HUIMUECKHUX
3HAHMU;

e — CTPEMJICHHE aHAIM3UPOBATDH U BHISBIATH B3aUMOCBS3U IPUPOJIBI, OOIIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (DHU3UUECCKUX 3HAHUMH;

e — OIGHKA CBOUX JICUCTBUU C Y4YETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MOJKHBIX TJI00ATBHBIX MOCIIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OoCBOeHHS mporpamMmbl 10 (QHU3MKEe HAa YPOBHE OCHOBHOI'O
oOrmiero oopa3oBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE [T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ISHCTBUS,
KOMMYHUKATHBHBIE ~ YHHBEpPCAJbHBIC  y4eOHbIC  JCHUCTBUSA,  PETYJISATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTeJbHBbIC YHMBEPCAJIbHBIC YYeOHbIE AeHCTBUSA

Ba3oBble Jjoruueckue 1eficTBUA:



BBISIBIISIT M XapaKTEpU30BaTh CYIICCTBEHHbIE TMPU3HAKA OOBEKTOB
(ssBNIEHUI);

yYCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIIMKU, OCHOBAHUS JIJIs
0000111eHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIAITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M TPU HM3yUYEeHUU (PU3UIECKHX
SIBIICHUH W MPOIIECCOB, JIeIaTh BBIBOJBI C HCIIOIH30BAHUEM JIETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4deOHOW Quznueckoit
3ajlayu (CpaBHEHHE HECKOJIBKHMX BApHUAHTOB PEIICHUs, BHIOOp HamOoJjee
MIOJIXOJISAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUCB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OMBIT, HECIIOKHBIH
(Gu3nUecKuil 3KCHEPUMEHT, HEOOJIBIIOE UCCIEeI0BAHUE (PUIUYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIOACHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBAaTh  BO3MOXKHOE  JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMEHSTh Pa3IUYHbIC METOMIbI, HHCTPYMEHTHI M 3aIPOCHI IPU MOUCKE U
orOope WHGPOPMAIIUU WM JIAHHBIX C YYETOM NPEUIOKEHHOW y4eOHOU
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TuarpaMMaMi, HTHOU TpaduKoi M MX KOMOMHAIIASMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX IAEMON TEMBI U
BBICKA3bIBaTh WJICW, HAIICJICHHBIE HA pEIICHHE 3a/Jayd W TOJJIep KaHHe
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYTHMX YYaCTHHKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOIMYHO MPEJCTaBIATh PE3YIbTaThl BBITIOIHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOW |
WHIUBHUyaIbHOW palbOThl TIPH pEHNICHUH KOHKPETHOH (u3maeckoi
poOJIEMBbI;

NPUHAMATH [IeTTH COBMECTHOH JIESATEIBHOCTH, OPTaHU30BBIBAThH JEHCTBUS
no e€ MOCTIKEHHUIO: paclpeieisiTh pOJH, OOCYXAaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, JIOCTUTasi KAYSCTBEHHOTO pe3y/IbTaTa Imo
CBOCMY HAIPABJICHUIO W KOOPJAWHHPYS CBOM JICUCTBHS C JIPYTUMHU
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMH NPOIYKT IO KPUTCPHUSIM,
CaMOCTOSATEIHLHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBIISATh NIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalMsIX, TPEOYIOUIUX
I petieHust (PU3NYECKUX 3HAHU;

OpUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPHUHATHUS  pPELICHUN
(MHAMBUAYaTbHOE, MPUHATHE pEUIEHUS B TPYyIIE, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIBHO COCTABJISITh AITOPUTM PELICHUs (PU3UUECKON 3aauK WUIIH
IUITaHA HCCIIEOBAaHUS C YYETOM HMMEIOIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh PEIaraéMble BApUAHThI PEILICHUN;
JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JABaTh aJICKBATHYIO OLICHKY CUTyalluHd U MPEIaraTh IJlaH €€ U3MECHECHUS,
OOBSCHATh TPHUYUHBI  JOCTIDKCHHS  (HEJOCTHMIKEHHUS) Ppe3ybTaToOB
NEeSATENbHOCTH, JaBATh OLICHKY IPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHUCIE B XOJI BBIIOJIHEHUS
¢u3nueckoro WMCCIEeNOBaHWA WJIM TIPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallWid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIOro;



pU3HABaTh CBOE MPABO Ha OIMMOKY MPHU PEIICHUU (DU3UIECKUX 3a/1a4 UITU
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE W  XUMHUYECKHE  SBIICHHUS,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuna, gedopmanus  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JBW)KEHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpallleHUsI, Tepeaada JaBjieHUs TBEPABIMU TeJIaMH, >XUIKOCTAMH U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHWE TeJ, MpeBpallCHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SIBICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
Npupose, ACUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIMSHUE
aTMOC(epHOro JaBJICHUS Ha KUBOW OpraHW3M, IJIaBaHHE PbIO, phIYaru B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUICCKYIO 3a7a4y B yUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SIBIICHU;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢usnueckne BeTMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIA YIPYTrOCTH, CHUJIa TSIKECTU, BEC
Tela, cuila TPEeHUs, AaBieHHe (TBEPAOro Tela, KUJIKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbI, KO3(G(OUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKas W TOTCHIMAJIbHAS JHEPTHsl), MPU OMHUCAHUM MPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICI  HMCHOJIB3YEMbIX  BEJIWYHMH, HX
0003HaueHUsT W €IAUHUIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIIMUUHY C JIPYTUMHU BEIIMYHMHAMH,
CTPOUTH TpapUKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3YysI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUIoO paBHOBecUs pbluara (0y10ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4ECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SIBICHUS, ITPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TTPUYMHHO-CJIEICTBEHHbIE CBSA3U, CTPOUTH OOBsCHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3a7a4, OLEHUBATh PEATTMCTUYHOCTD
NOJIyYeHHOHU (PU3UYECKON BEJIMUNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
npeanosjaoxkenue  (rumoresy),  pazidyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeJIaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
buzndecKux CBOICTB TEI: dbopmyIupoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BBIBOJIBI;

BBIIIOJIHATh TPSIMbIE HM3MEPEHHUS] PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COJOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3UYECKON BEIHMUMHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBIXKYLIEroCs Tela OT BPEMEHW JBHKECHHS Tela, CHUJIbI
TPEHHUs CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHMOCTH CUJIbI TPEHHUS OT IIOIIAM COIPUKOCHOBEHUS TEJI, CHUIIBI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh WU3MEPEHUs, Clenys MpeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabpTaThl IMOJIYYEHHOH 3aBUCHMOCTH (U3UYECKUX BEJIMYUH B BHJIE
NpEeUIOKEHHBIX TaONull U TrpauKOB, JAejaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Teja, CHUJla TPEHHSI CKOJIbKEHHS,
JaBJI€HUE  BO3/yXa, BBITAIKUBAIONIAs  CWJia, JIHCTByIOIIass  Ha
NOTPY>KEHHOE B KHUAKOCTH TeJI0, KOIDOUIIMEHT IOJIE3HOTO JeHCTBUA
OPOCTBIX MEXaHU3MOB), CJHEAyd MPEIOKEHHON HMHCTPYKUMU: TpHU
BBITIOJIHEHUH HW3MEPEeHHU COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIUMCIISATh 3HAUEHHE UCKOMOW BEITMYMHBI,

coOJro1aTh MpaBuiia TEXHUKU 0€30IacCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUAKHBIN OJ0K, HAKIOHHAS! TTIOCKOCTh;
XapaKTepu3oBaThb MPUHLMIBI  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUcaHud (B TOM 4YHUCIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SIBICHUA U HEOOXOIMMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  TpUMEpbl  (HAXOAWUTh  MHPOPMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbsI M COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 MTOBEACHUS B OKPYKAIOIIEH Cpee;

OCYILECTBIATH OTOOp HWCTOYHMKOB uH(popmanmu B HMHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M NyTEM CpPaBHEHHsA pPAa3JUMYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
JaUTEepaTypy (PHU3MUECKOro COAEp:KaHMs, CIPABOYHbIE MaTepHalbl,
pecypcel cety HTEpHET, BiaaeTh NpuémMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHBIE U YCTHbIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciie MyOJIMYHO JiejaTh KpaTKUE COOOIICHUS O pe3yibTaTaX MPOEKTOB
WK y4eOHBIX WCCIENOBAaHUN, TPU HTOM TPAMOTHO HCIOIH30BAThH
M3YYCHHBI TIOHSATHHHBIA anmapar Kypca (QHU3UMKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHTALUEN;

IPU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUM pacCIpenessiaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aj[auaMu,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIIIbI,  BBICTPAUBATH
KOMMYHHUKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIEepaTypa, BHYTPEHHSI DHEpPrusi, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FJIEKTPUUYECKOE M0JI€, TPOBOAHUKHI
U JUDJICKTPUKH, IOCTOSIHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KANTMJUISIPHBIC SBJICHUS, UCIIAPECHHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auusi (OTBEpJEBaHUE), KHUIICHUE,
Temionepeaaya (TeTI0MPOBOHOCT, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOIO TMOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
10 ONHUCAaHUI0 WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUECKUX  SBICHUUA B
OKpY’KaloIIeM MHpE, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
mone 3emuH, Jpedd MOoIOCOB, pOJIb MAarHUTHOTO TIOJS JJIsS JKU3HU Ha
3emiie, MOJISIPHOE CUSHHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJACIIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TeNI U (PU3UYCCKHE SBJICHUS, UCIIOJIB3YS
bu3nYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJUUECTBO
TEIUIOTHI, YJieJibHAsg TEIUIOEMKOCTh BEIIECTBa, VYJEiIbHAas TEIjIoTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAallVHbl, OTHOCHUTEJIbHAs BIIAJKHOCTb BO3/yXa, JJEKTPUUYECKUN 3apsii,
CHJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, CONPOTHUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONPOTUBIEHUE  BeElleCcTBa, pabora U MOUIHOCTh
AJIEKTPUYECKOTO0  TOKa), TpU ONHCAHUM TPaBWIBHO  TPAKTOBATh
(u3nYecKuil CMBICT MCIHOJB3YEMBIX BEIMYMH, 0003HAYEHMS] U €AUHHULIBI
(u3nYecKuX BEIUYMH, HAXOIUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(u3nYecKyt0 BEIMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTh Ipaduku
U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKON TEOpUU
CTPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIMU MOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jixoyns—JleHnia, 3aKOH COXpaHEHHs DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOru4ecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
(pU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

peuiatb pacuy€THhle 3amadyd B 2—3 JEWCTBUSA, HCHOJIb3YSd 3aKOHBI U
dbopmynibl, cBsi3bIBaIONINE (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUsA 3aJaud, BbIOUpaThb 3aKOHBI H  (OPMYIIBI,
HEOOXOaUMbIE g €€ penieHus, NPOBOAUTH PACUETHl U CpPABHUBATH
MOJIyYEHHOE 3HaUYE€HHUE (PU3NYECKOIN BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO pEIIUTh MpPU HOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysS OMHCAHHUE HCCIEIOBAHMS, BBLACIATH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLICHUBAaTh IMPABWIBHOCTH IOPSIKa
IIPOBE/ICHUSI HCCIIEIOBAHUS, 1€T1aTh BHIBOJIBI;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(u3nYecKuX CBOMCTB Tell (KalUJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT €ro o0béMa, TeMIiepaTypbl, CKOPOCTH IMpOLiecca OCThIBAaHUS U
HarpeBaHMsl NpPU M3JIYYEHHH OT LBETa MU3Iydarowmed (ITOIJIOIArOIIEi)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPBI KUIKOCTH H
IIoMAaM €€ TIOBEPXHOCTH, JJIEKTpU3alUs Tel W B3aUMOJCHCTBHE
ANEKTPUYECKUX  3aps/iOB, B3aMMOJEHCTBHE IOCTOSIHHBIX MAarHUTOB,



BU3yQJIM3allMsl MarHUTHBIX II0JIEW TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHuTHOTO TOJII Ha NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHura,
CBOMCTBAa 3JIEKTPOJBUIATEIsl MOCTOSHHOTO TOKa): (POPMYJIMPOBATH
poBepsieMble MPEANONIOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUsl, ONTUCHIBATH X0/ OIbITAa U (POPMYJIUPOBATH BHIBObI;
BBITIOJIHATh ~ MPSMbIE  U3MEPEHUS  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3MlyXa, CHJIbl TOKAa, HAMNpPsDKEHUS C HCIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB U JATUMKOB (DU3MYECKUX BEIMYMUH, CPaBHUBATH
PE3yNbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHOMN MOTPEIIHOCTH;
IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  NPSIMBIX HU3MEPEHHH  (3aBUCHMOCTH
COMPOTHBIICHHUSI TMPOBOJHUKA OT €ro JUIMHBI, IJIOMAJAA MOIMEPEYHOTO
CEUCHUS U YACTHHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUST Ha  IPOBOJIHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M MNapaJUyIeIbHOTO  COEAMHEHUHN
NPOBOJHUKOB): TUIAHUPOBATh HKCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Clenys MPeajoKEHHOMY IJIaHy, (UKCHPOBATH
pe3ynabTaThl MOTYYEeHHOW 3aBUCHMOCTH B BHAE TaOnauI U rpadukos,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEAOBAHMS;

MPOBOJNUTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BeIWYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHHE NPOBOJHWKA, paboTa u
MOIITHOCTh JJIEKTPUUECKOr0 TOKA): IJIAaHHUPOBATh W3MEpPEHUs, coOuparth
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIENys MPEAT0KEHHON WHCTPYKIUH, U
BBIUUCIISTh 3HAUCHNE BETHUNHBI,

coO01aTh MpaBuila TEXHUKU 0€30IaCHOCTH IIPH padoTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JACUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX OMHCAHHUS (B TOM YHCIHE:
CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETUYUK JJIEKTPUUYECKOW DHEPTHH, SIEKTPOOCBETHTEIbHBIC
MpUOOPHI, HArPEBATEIBHBIC JIEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTENH, JICKTPOMArHUT, HIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJNIb3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuboOpel MO CXE€MaM M CXEMaTHYHBIM PHUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETp, JIBUTATENIb BHYTPEHHEIO
CTOpaHHUs, 3JEKTPOCKON, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX



erneil ¢ Mmocae0BaTeNIbHBIM U MapajlIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paziunyasi ycJIoBHbIE 0003HAUEHHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  WHGPOPMAIMIO O  MpPUMEpax)
IPaKTUYECKOTO HCMOJIb30BaHUS (U3UYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUsSI 3J0POBbS M COOIIOJCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPY KaIOIEH Cpejie;

OCYHIECTBJISATh MOUCK HWHGOpMaMK  (HU3UYECKOTO COACpXKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUNBOM WIIM MOXKET OBITh HEJJOCTOBEPHO;
MCTIOJb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy (QHU3MYECKOro  COACpIKAaHWs, CIPABOYHBIE MaTepHAIIbI,
pecypcol cetr MHTepHeT, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE M KpaTKHE YCTHBIE COOOIICHHS,
0000mass wHGOpPMALUIO M3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOTO
COJiEpKaHusl, B TOM 4UHCJIE€ MYyOJMYHO TPEACTABIATH PE3yIbTaThl
NPOEKTHOW WIJIM WCCIEN0BATEIbCKON NEATETbHOCTH, MPU ITOM T'PAMOTHO
UCIIONIb30BaTh M3YYEHHBIM TOHATHMHBIA anmapar Kypca (QU3HKW,
COIPOBOXAATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBITIOJIHEHUU YYEOHBIX MPOEKTOB W UCCIEIOBAHMNA (PU3MUECKHUX
MPOIIECCOB paclpeenaiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMU, CJICTUTH 32 BBHIMOJIHEHUEM IUIaHA JEHCTBHUHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIN BKJIaa B
JESITENFHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K xoHniy oOyuenus B 9 kjiacce npeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YYAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTephalibHas TOYKa,
TPAaeKTOPHsI, OTHOCUTEIHLHOCTh MEXAaHHYECKOTO ABIKEHHUSA, edopmanus
(ympyrasi, mjgacTH4ecKasi), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHMUECKHE KojeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3BYK, 3JEKTPOMArHUTHbHIC BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CHEKTpPbI UCITyCKaHHs U TOIJIONIEeHUs, anbda, OeTa- U raMMa-u3JIy4eHuUs,
W30TOIBI, SIAEPHAS] SHEPreTHKA;



paziuuath sBJI€HUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJIMHENWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBUKEHUE, CBOOOIHOE
NaJIcHUEe TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBUKEHUE, KOJeOATeIbHOE NBIKEHHE (3aTyXalollue |
BBIHYXKJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPa)KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHUe OeIoro cBeTa B
CHEKTp M CJIOKEHHWE CHEKTPaJIbHBIX I[BETOB, JHUCIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3TyYEHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (U3WYECKUX  SIBJICHUUA B
OKpYyXarolieM Mupe (B TOM uucie (pu3nueckue SBJICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEHUE M1aHET COTHEYHOU CUCTEMBI, pEAKTUBHOE
JBIDKCHHE KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIETpSICEHHE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKUE SIBJICHUSI B TMpPUPOJIC, OMOJIOrHYECKOe AECUCTBUE BHUAUMOTO,
yIbTPaQUOJIETOBOTO ¥ PEHTTCHOBCKOT'O M3JIYyYEHUM, €CTECTBEHHBIN
pPaIuOaKTUBHBIN (DOH, KOCMUYECKHE JIYy4Yd, PaJUOaKTUBHOE H3IIyUEHUE
MPUPOJHBIX MHUHEPAJIOB, [JEWCTBUE PAJAMOAKTUBHBIX U3JyYCHUH Ha
OpraHu3M 4YeJIOBEKA), MPU ATOM TNEPEBOJIUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH) (PUBHUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyeckre BEIMYUHBI (CPEAHSII U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBU)KCHUH, YCKOPEHHE, IMEpPEeMEICHHUE, MyTh, YIrIoBas
CKOpPOCTh, CHJIa TpPEHHS, CHUJIa YNPYrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIAJICHHs, BEC Tela, HMIYJbC TeJla, HUMITYJIbC CHIIBI,
MEXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS JHEPTUsl Tela,
MOAHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHAIbHAS YHEPrUs CoKaTou
NPY>KUHBbI, KUHETUYECKash DSHEpPrusi, IOJHAs MeEXaHW4YecKasi »HEprus,
MEepUOJ U YacToTa KoJieOaHUi, IIMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIIEHUS CPEJibl), P ONMKUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJb3YEMbIX BEJIHYUH,
0003HaueHUsI W EIUHUIBI (U3HMUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYMHAMH,
CTPOUTH TpahUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UUECKUE SIBICHUS M IPOIIECCHI,
UCIIOJb3Yysl 3aKOH COXPAaHEHHUs HEPruM, 3aKOH BCEMHUPHOTO TATOTECHMUS,



OPUHLHUIT CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTU ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMMITYJIbCa, 3aKOHBl OTPaXXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MacCOBOTO YHMCEN
OpU SJAEPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ Omnopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparolmuecs Ha cucteMy u3  2-3
ypaBHEHUI), UCIIONIb3Ysl 3aKOHBI U (POPMYJIIBI, CBS3BIBAIOIINE (PU3NICCKHUE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBUS 3a/ladll 3alHChIBATh KPAaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WU M30BITOYHBIE AHHBIE, BHIOMPATH
3aKOHBI B (POPMYIBI, HEOOXOAUMBIE TSI pEIICHMsI, TPOBOJAUTH PAcCUEThI U
OLICHWBATh PEATUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUINIECKOU
BEJIMYUHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO pEHIUTh MPU TOMOIIH
(GU3NYECKUX METOJIOB, HCIIONB3ys OMHCAHHME WCCIEIOBAHMS, BBIACIATH
MpoBEpsiEeMOE TPEIANONOKEHHE, OICHUBATh MPABWIBHOCTh IOPSIKA
NPOBEJCHHUS  MCCIICJIOBAHUSA, J€JaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUI 1 OTIBITOB;

NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WU
(u3nUecKuX CBOWCTB TeNl (M3yyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJTMHEHOE PACIIPOCTPAaHEHUE CBETA,
pas3ioxeHue OeNoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paxXCHUS B
MJIOCKOM 3€pKajie M CBOWCTB HW300paKEeHHS MpeaMeTa B coOMparoiein
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY U3 H30bITOYHOro Habopa
o0OpynoBaHMs, OMNHCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupOBaTH BHIBOJIBI;

MPOBOJUTH NMPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
cpeqHee 3HAaYeHHE U3MEpAeMON BeIMYMHBI (POKYCHOE pacCcTOsHUE
coOuparoieil JMH3bI), OOOCHOBBIBATH BBHIOOpP CMOCOOA W3MEpPEHUs
(M3MepuTeNnpHOTO MPUoopa);

IPOBOANUTH HCCJIENOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJb30BAaHUEM MPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYTU OT BPEMEHU



OpU PaBHOYCKOPEHHOM JBMXEHUHM 0€3 HadyaJbHOM CKOPOCTH, Mepuoja
KoJIeOaHUI MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIila OTpa)K€HUsl CBETa OT yIja MaJieHUs U yIJia MpeJIOMJIEHUs OT yriia
NajeHus1): IJIaHUPOBaTh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl IOJYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEJIMYUH B BUJC TaONHIl M TpadUKOB, NENAaTh BBIBOIBI ITO
pe3yabTaTaM HCCIIeI0BaAHUS;

NPOBOJUTh KOCBEHHBIC W3MEPEHUS (PU3NYCCKUX BEITUYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBW)KCHHH,
yCKOpEeHHe CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOd(pPuimeHt
TPEHUS CKOJBKCHHsI, MEXaHWMYecKas padoTa M MOIIHOCTh, YacToTa W
nepuoa  KosieO0aHW MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYEeCKass CWia COOMparomeld JMH3BI, paAHOAKTUBHBIA  (hoH):
TUTAHUPOBAaTh HM3MEPEHHs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHITh U3MEPEHMUsI, CIEAYs MPEUIOKEHHON MHCTPYKIIUU, BBIYHCIISATH
3HAaYCHHUE BEIIMYMHBI U aHATH3UPOBAThH MOJTYYCHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJI01aTh MpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

pa3iuuaTh OCHOBHBIC TMPH3HAKKA M3YyYEHHBIX (PU3NYECKUX MOJAETEH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha HMX ONHCaHWs (B TOM YHCIE:
CIHUIOMETp, OATYMKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BunibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBax (PU3MUECKHX SIBICHUH H  HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPELICHUH Y4eOHO-IPAKTHUYECKHX 3a/]ad, ONTHYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3epKajie M cCOOMparouIeil JTnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCMOJIb30BaHUS (PU3UYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY KalollEel cpeie;



OCYHIICCTBJIATh TMOUCK WHGOpMauK  (HU3UIECKOTO COACpPKAHUA B
NuTepHete, caMoCTOSTENBHO (HOPMYITUPYS MOUCKOBBIN 3ampoC, HAXOIUTh
NyTH OMpPEeNeNIeHUsI JOCTOBEPHOCTH MOJYyYeHHON MH(OPMAIIMU Ha OCHOBE
MMEIOIINXCS 3HAHUH U IOTIOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3a/IaHUN HAYYHO-TIOMYJISIPHYIO
aUTEepaTypy  (QHU3MYECKOro  COACpIKaHWs, CIPABOYHBIC MaTepHAIIbI,
pecypchl cetn MHTEpHET, BIajeTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeobpa3zoBaHusl HHPOPMAIUH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIEHHUS Ha OCHOBE
MHPOpPMAIIMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPECTABIATh PE3YJIbTAThl MPOSKTHOW MITH UCCIIEIOBATEILCKOM
NCATCNBHOCTH, TPU OTOM TPAMOTHO  HCIOJIb30BaTh  W3YYCHHBIH
NOHATUHHBIA anmapar H3y4aeMoro pasjena (U3NKA W COIMPOBOXIAThH
BBICTYIUICHHUE TIpEe3eHTaluel ¢ Y4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jaejioB H TeM (uudgposrbie)
Kourpoasnsie | IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bu6mmoreka [JOK
1.1 o - 2
VISHIta © Hayla O TpHpoae https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1.2 o 2 1
VISHHCCIHE BEHHIHAL https://m.edso00.ru/7f416194
13 EcrecTBEeHHOHAy4HBIN METO/ 9 1 bubnuoreka [IOK
' MO3HAHUSA https://m.edso0.ru/7f416194
Hroro no pazmeny 6
Pasznen 2. [lepBoHayaibHbIe CBeIeHNsI 0 CTPOEHUM BelleCTBA
bubmuorexa [JOK
2.1 1
(CTpOGHHE BEIILECTEA https://m.eds00.ru/7416194
99 JBrKeHrEe U B3aMMOJICCTBUE YaCTHI] 5 1 bubnuorexa [[OK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 peraTHbie COCTOSIHUS BEIIECTBA httos://m.edsoo.ru/7f416194
Hroro no pazmeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl
b K
3.1 MexaHn4uecKoe IBUKEHUE 3 nomorexa I10

https://m.edsoo.ru/7f416194
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but6munoreka [JOK

3.2 HMuepuua, Macea, mI0THOCTE 4 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
33 Crra. Bugst cut 14 https://m.edso00.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB

[aBnenue. Ilepenaua naBneHus

4.1 TBEPABIMH TEJIAMH, YKUIKOCTSIMU 1 3 bubmmorexa HOK
' P > A https://m.eds00.ru/7f416194
rasamu
bu6moreka [JOK
4.2 JlaieHue KHAKOCTH > https://m.edso00.ru/7f416194
bu6nuoreka [JOK
4, A
3 T™MOC(epHOE TaBICHHE 6 https://m.eds00.ru/7f416194
JlelicTBHE KUIKOCTH M Ta3a Ha bubnuorexa [IOK
4.4 . 7
IOrPY>KEHHOE B HUX TEJO https://m.edsoo0.ru/7f416194
Wroro no pazneny 21
Pa3nen S. PaboTa m MOIIHOCTB. DHeprus
bubmmoreka [JOK
>1 Pabora i MomHOCT® 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hlpoctere MexarmsMEI > https://m.edso0.ru/7f416194
bu6moreka [JOK
. M 4
>3 CXATHHACCIaA SHEPTi https://m.edso0.ru/7f416194
Hroro no pazmeny 12
PezepBHOE Bpems 3
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8 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HanMeHoBaHMe pa3/iesioB U TeM uppoBbie
Ne i/ pasi Kourpoabnbie | IlpakTnyeckue (upp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgea 1. TenyioBbIe ABJICHUA
. bubmuoreka [JOK
1.1 Crpoenue 1 CBOMCTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie npoecce! 21 L > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. JjekTpuyecKkue U MArHUTHbIE SIBJICHUSA
21 DneKTpuuecKue 3apsiabl. 3apsHKeHHBIE Tea 7 1 bubmuoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
N N bu6nuoreka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka IJOK
2. M 1 1.
3 AUHHTHRIC ABJICHHA 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 DMEKTPOMATHHTHAS HH VKIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 3 14.5
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9 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3aeioB U TeM nudpoBbIe
Ne i/ P Kourpoabnbie | IlpakTnyeckue (upp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKOoe ABMIKEHUE U CIIOCOOBI €ro 10 1 Bbubnuoreka [JOK
' OIIKCaHHSI https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmuoreka IJOK
1.3 3aKOHBI COXpaHE 10 3
OB COXpACHI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3znen 2. Mexannyeckune Ko1e0aHusI M BOJIHbI
bu6nuoreka [JOK
2.1 M 7 3
CXANMHECKHE KOTeOaHHA https://m.edsoo.ru/7f41ada6
bubmuoreka IJOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3nen 3. DJ1eKTPOMArHUTHOE MOJI€ ¥ J1eKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 5 5 bubnunoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUA
4.1 3aKOHBI paCIpPOCTPAaHEHUS CBETa 6 2 bubmmoreka [TOK
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bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a
bu6mmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a
Hroro no pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bubmuoreka [JOK
51 Hcnyckanue v noriomneHue cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41a4a
bubmmoreka [JOK
52 CTpoetiie aTOMHOI0 s1pa 0 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 SnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTopuTe/ibHO-0000111a101IMI MOYJIb
[ToBTOpEeHue u 00001IEHNE COAEPIKAHUS bubnnoreka LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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