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COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Paszjnes 1. @®u3uka u e€ poJib B NO3HAHMHU OKPYKAIOLIEr0 MUpa.

@usnka — Hayka O mpupone. SBieHus npupoabl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeauuuHbl. M3mepenue Qusmyeckux BenuuuH. Duznmyeckue
npudopsl. [lorpemHocTs n3MepeHuil. MexxayHapoiHas CUCTEMA €AUHULL.

Kak ¢usuka u [pyrue ecTeCTBEHHbIE HayKd M3y4daloT MPHUPO.LY.
EcrecTBeHHOHAy4HbIII METOA TO3HAHUA: HAONIOAEHHE, IMOCTAHOBKA HAy4YHOIO
BOMPOCA, BBIABUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, OObICHEHUE
HaOmogaemMoro saBieHus. Onrcanue PU3NIECKuX SIBICHUH C TOMOILIBIO MOAEIIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. @uznyeckue nNpuoOOpPHI U MpoLeAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM PUOOPOM.
Jlabopamophuvie padbomut u onvimot.
1. Omnpenenenue EHb AIEHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. HM3mepeHue pacCTOSTHUM.
3. M3mepenne 00bEMa KUIKOCTH U TBEPIOTO TETA.
4. OnpeneneHue pa3MepoB MAJIbIX TEIL.
5. M3Mmepenune Temmeparypsl NpH NOMOIIM >KUIAKOCTHOTO TEPMOMETpa U
JlaTYMKa TEMIIEPATYPBI.

6. IIpoBenenue uccienoBaHMs IO MPOBEPKE T'MIIOTE3bI: NAIBHOCTH IMOJIETA
HIapyKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OoJiblle, YeM OOoJbllle BhICOTA
MyCKa.

Pa3zneun 2. IlepBoHavyajibHbIE CBEIEHUS O CTPOCHUHU BeleCTBA.

CrpoeHue BemiecTBa: aroMbl W MOJIEKYJbl, WX pa3mepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactul BemlecTBa. CBfA3b CKOPOCTH JBWKEHUS YaCTHL] C
TeMmrneparypoil. bpoyHoBckoe naBuxkenue, nuddysus. B3anmopeilcTBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAJIKUBAHUE.

ArperarHbple COCTOSIHHSI BEILIECTBA: CTPOEHHUE ra30B, >KMJIKOCTEH M TBEPABIX
(kpucTa/sInyecKux) Ten. B3anMOCBsI3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABUKEHUS.



2. HaGmronenue nuddysun.
3. HaOmronenne  sBneHHWil,  OOBSACHSIOIIMXCS  NPUTSDKEHHEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnuie padbomut u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psiioB  (C  HMCHOJIb30BaHUEM

dotorpaduii).
2. OmnbITHI IO HAOMIOACHUIO TEIJIOBOIO PACIIUPEHUS T'a30B.
3. OnbIThl 10 OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJIIPHOTO HMPUTSKEHUS.
Pa3nea 3. /IBukeHne u B3anMoaeHCTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBHIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBWKECHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SlBneHne wuHEpUUM. 3aKOH WHEpUMH. B3auMmoneicTBHE Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBMXKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InotHOCTE BemiecTBa. CBSA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYN B EIUHULE
00bEMa BEIIECTBA.
Cwmita Kak xapakTepUCTHKa B3auMoAeucTBUA Tell. Cuila yIpyrocTd M 3aKOH
I'yka. V3mepeHne Cuibl C OMOIIBIO AUHAMOMETpPA. SIBJIEHHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSHKECTH Ha Ipyrux maHerax. Bec tena. HeBecomocTs. CrnoxeHue
CWJI, HAIPABJICHHBIX IO OAHOM mpsiMoi. PaBHOoxencTByromas cui. Cuina TpeHUs.
TpeHue CKONbKEHUS U TPEHHUE TOKOsA. TpeHHe B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MeXaHMYECKOTO ABUKCHUS Tela.
2. N3mepeHne CKOpoCTH MPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOmroneHue siBJI€HUSI HHEPLIUH.
4. HaOmtoneHue U3MEHEHUs1 CKOPOCTU MIPU B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE MacC MO B3aUMOJICHCTBHIO TEIL.
6. CnoxeHHe CHJI, HallPaBJICHHBIX IO OAHOU MPSIMOil.
Jlabopamopnuvie padbomut u onvimot.
1. OmpezeneHrue CKOPOCTH PAaBHOMEPHOTO JIBM)KEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO0 aBTOMOOMIIS M TaK Jiajiee).

2. OmpepeneHne CpeaHEH CKOPOCTHU CKOJIBKEHHUS OpyCKa WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OmnbIThI, JIEMOHCTPUPYIOIIKUE 3aBUCUMOCTh pacTsukeHus (neopmanun)
NPY>KUHBI OT MPUIIOXKEHHOUW CHUIIBI.

5. OnbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXEHUSI OT
BEcCa TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBineHue TBEPABIX TeJl, *)KUAKOCTEH U ra3os.



JlaBnenune. CriocoObl YMEHBINIEHUSI ¥ YBEIWYCHUS NaBiieHus. J[aBieHne rasa.
3aBUCUMOCTh JaBJ€HUSA Ta3a OT 00bEéMa, Temmeparypbl. llepemaua naBneHus
TBEPJILIMU TEJaMU, XKUJIKOCTAMM U Tazamu. 3akoH [lackans. IlHeBMaruueckue
MalIuHbl. 3aBUCUMOCTDH JIABJICHUSI KUJKOCTH OT IyOuHbI. [HapocraTtuueckuii
napajaokc. Coobmaromuecs cocypl. [ uapaBindyeckue MeXaHU3MblI.

Atmocdepa 3emnu u armocdepHoe napieHue. [IpuuuHBI CylIeCTBOBaHUS
BO3MymHON oOomouku 3emiu. OmbiT Toppuuenmmu. M3mepenne armochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHHS OT BHICOTHI HAJl YPOBHEM MOPAI.
[Tpubops! 1151 U3MepeHus: aTMoCcHEpPHOTro JaBICHUS.

JelicTBUE ®KUIKOCTU U ra3a Ha NMOTPYKEHHOE B HUX TeJ0. BriTankuparomias
(apxumenona) cuna. 3akoH Apxumena. [naBanue ten. BozmyxomniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TEMIEPATYPBHI.

[lepenaua naBiIeHUS )KUAKOCTBIO U TA30M.
Coobmiaroiuecs: COCybl.
['mapaBnuueckuii mpecc.
[IposiBnenue neicTBust aTMOC(HEPHOTo TaBICHUS.
3aBUCHUMOCTD BBITAIKMBAIONIECH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEH CHJIBI BECY BBITCCHEHHOM )KUIKOCTH.
8. YCIIOBHE IUIaBaHUS TeJ: MJIABaHUE WM MOTPY>KEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHUS MNIOTHOCTEN TeJla U KUJKOCTH.
JlabopamopHhuie pabomwt u onvimet.
1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJTKUBAIOIICH  CUJIbI, JCWCTBYIOIIEHM Ha  TEJNO,
IIOIPY>KEHHOE B )XUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAIOIIECH CUIIbI, IEMCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbITBI, JACMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJKUBAIOIICH CHJIBI,
JEUCTBYIONICH Ha TEJIO B KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUIAKOCTh
YacTHU TeJa U OT IJIOTHOCTHU XKUJKOCTH.
5. KoHctpyupoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJKH U
OIIpEIEIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTh. JHEPIUsl.

Mexanunueckast pabota. MomHOCTb.

[IpocThie MeXxaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecus peruara. [[puMeHeHne mpaBuia paBHOBECHS phldara K 0J0Ky. «30JI0TOe
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npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexanndeckas odHeprus. KuHeTHdyeckas W IOTECHUMAIBHAS JHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAHUYECKOM 3HEPIUMH B JPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimot.

1. Omnpenenenue paboThl CUJIBbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUH TEJa I10

TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblUara.
3. H3zmepenune KIIJ[ HaK1OHHON IIOCKOCTH.

4. HBy‘-ICHHC 3dKOHa COXPaHCHUA MEXaHUYECKOM OHCPI'UH.
8 KJIACC

Pa3znen 6. TerioBble siBJIeHUS .

OCHOBHBIC TIOJIOXKCHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYJd. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKOM TEOPHUH.

Mognenu TBEPIOro, XKUIKOTO U Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKECHUN MOJICKYJISIPHO-KUHETUYECKOM TEOPHUH.
CmaunBaHME U KaWJUISIPHBIE ABJICHUA. TeII0BOE pacIIupEeHUE U CKATHE.

Temneparypa. CBsi3b TemIeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yacTull. BuyTpennsisi sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEpruu:
TeruIonepeaada u CoBepIieHne padoTel. BUbI Temonepeaadn: TemIonpOBOIHOCTD,
KOHBEKIIUS, U3Ty4YCHHE.

KonnuectBo Temnorel. YiaeinpHass TEIIOEMKOCTH BeEIIECTBA. [e€IIo0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIIOBOro Oananca. [1naBieHue u oTBepieBaHue
KPUCTAJUIMUYECKUX BEILECTB. YelabHasl TemoTa rasieHus. [lapoobpazoBanue u
koHAcHcanus. Mcnapenuwe. Kumenue. VYmenbHas Temsora mapooOpa3oBaHUS.
3aBUCHMOCTD TEMITEPATyPhl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS.

BrnaxHocTs BO3myXa.

DHeprus TOIJIMBA. YIeJIbHas TEIJIOTa CTOPaHHUs.

[Tpunuuner pabotsl TemnoBbix nBurareneit KIIJ[ TemmoBoro asurarens.
TennoBble IBUTATENH U 3aUTA OKPYKAKOLIEH CPEIBI.

3aKOH COXpaHEHUs U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECcCaXx.

Hemoncmpayuu.

1. Habmronenre 6poyHOBCKOTO ABMIKEHUS.

2. HaGmronenue nuddysun.



HaOinronenue sBIeHUi CMauMBaHusl U KaWJUISIPHBIX SIBJICHUIA.
Habironenue TemioBoro paciimpeHust Tel.

M3MeHenue paBiieHUsl ra3a IpU MU3MEHEHHH 00BEMa M HArpeBaHUM WITU
OXJIKICHUU.

[IpaBuna u3MepeHus TeMueparypsl.

Bunae! Tenmonepenauu.

OxJta)KIeHUe pHU COBEPILIECHUH paOOTBHI.

Harpeanue npu coBepiieHUH paOOThl BHEIIHUMYU CHUJIAMHU.

. CpaBHEHME TEIUIOEMKOCTEN pa3INUHBIX BEIIECTB.

. Habmtonenue xuneHus.

. HaGnronenue nocTosiHCTBa TeMITepaTyphbl IIPH TUIABJICHUU.
13.

Mopenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomwt u onvimot.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO ACUCTBUS CHUIJT MOJICKYJISIPHOTO TTPUTSKEHMUS.
OnbITHI 110 BBIPAIIMBAHKUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel MO HAONIONEHHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBJICHUs BO3IyXa B OaJJIOHE MITIPHIIA.

OnbIThl, AEMOHCTPUPYIOIIUME 3aBUCUMOCTb JAaBIEHHUS BO3JIyXa OT €ro
00BbEMA U HarpeBaHUsI WM OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUIKOCTH
B TEPMOMETPUYECKON TPyOKe OT TEMIIepaTyphI.

HabGmtonenne wu3MeHeHUs BHYTPEHHEH OSHEpPruM Tela B pe3ysbrare
TEIIonepeaayu U padboThl BHEITHUX CHIL

UccnenoBanue siBIEHUS TEMIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropsiYeu BOJBI.

OnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOM  MIpH
TEIMJI000MEHE C HArPEThIM METALTUYECKUM ITHJINHIPOM.

Onpenenenune yaeabHON TEMIOEMKOCTH BEIIIECTBA.

HccnenoBanue npouecca UCIapeHus.

OnpenenieHnEe OTHOCUTEIBLHOM BIQKHOCTH BO3TyXa.

OmnpeneneHue yaenabHON TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. JnekTpuyecKkue 1 MArHUTHbIE SIBJICHHS.

Onektpu3aums Tenl. J[Ba poma dIEKTpUYECKUX 3apsaaoB. B3ammopeincTeue
3apsKEHHBIX Tell. 3akoH KyrnoHa (3aBUCUMOCTD CHUJTbI B3aUMOJIEHCTBHS 3aPSyKEHHBIX
TE€J OT BEJIUYHMHBI 3apSAI0B U PACCTOSIHUSA MEXKAY TEIaMu ).

Onextpuueckoe noisie. Hanpsok€HHOCTh 3nexkTpuyeckoro mnoss. [lpuHimn
CYINEpPIO3ULINHN NIEKTPUUECKUX MOJIEH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snekrpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsil.
Crpoenue atoMa. [IpOBOJHUKY U IUAIIEKTPUKHU. 3aKOH COXPAHEHUS JICKTPUIECKOTO
3apsna.

OJEKTPUYECKUIT TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKAa.
HcTOYHUKH TIOCTOSHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUIN TOK B KUJKOCTAX U ra3ax.

Onextpuueckas nenb. Cuia Toka.  DIEKTPUUECKOE  HAIPSIKEHUE.
ConpoTuBieHrEe NPOBOAHUKA. YIETbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma 17151
ydacTka nenu. [locnenoBarenbHoe U MapajyieIbHOE COEAUHEHNE MPOBOIHUKOB.

PaGora u MOIHOCTH 3NEeKTpUYecKoro Toka. 3akoH J[xoyms—JleHa.
DJEeKTpUYECKUEe LENU U MOTPEOUTENN EKTPUUYECKO 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTositHHBIE MarHUTHI. B3anMoelicTBE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe 1ose 3eMIJIHM U €r0 3HaYeHue 1S )KU3HU Ha 3emuie. OnbIT Dpcerena.
MarauTHoOE noJie AMEKTPUIECKOTO TOKA. [ [pUMEHEHNE TTIEKTPOMArHuTOB B TEXHUKE.
JlelicTBME MArHUTHOIO TIOJISI HAa TPOBOJAHUK C TOKOM. OJEKTPOJBHUIATENb
MOCTOAHHOTO TOKa. lcmonb30BaHWE DIIEKTPOABUTATENICEM B  TEXHUYECKHX
YCTPOWCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snekrpomarauTHON uHAyKunu. [Ipasuno Jlenuna.
DIIEKTpOreHeparop. CnocoObl MOy YEHUS ANEKTPUYECKON DHEPTHH.
DIIEKTPOCTAHIIUU Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPIUH.

Hemoncmpayuu.

DnekTpu3anus Ted.
JIBa pona aneKkTprudeCcKux 3apsiioB U B3aUMOJICCTBUE 3aPSIAKEHHBIX TEIL.
YCTpOMCTBO M AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTpOCTATUYECKAS HMHAYKIIUSL.
3aKOH COXpaHEHUs IEKTPUUECKUX 3aPAJIOB.
[IpOBOMHWKYN U TUBIEKTPUKHU.
MonenupoBaHU€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO OIS,
M cTOUHMKY TOCTOSHHOTO TOKA.
JIecTBUSA AIEKTPUYECKOIO TOKA.
. DIIEKTPUYECKUI TOK B HKHUJKOCTH.
. I'a3oBbIl pa3psia.
. I3MepeHnue cuiibl TOKa aMIIepMETPOM.
. I3mMepeHne 21eKTpruyeCcKOro HarpsKeHHs! BOJIBTMETPOM.
. Peocrar n marazud conpoTUBICHHM.
. BzaumopencTBre mOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3AEICHHUS MTOJKOCOB MAarHUTA.
. MonenrpoBaHW€ MArHUTHBIX IOJIEW MOCTOSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe€ nojie Toka. IJIeKTPOMarHur.

JleficTBME MarHUTHOTO TOJISL HA MPOBOJIHUK C TOKOM.

DIIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JEKTPOMATHUTHON UHIYKIIUH.

OmneiTel @apajes.

3aBUCUMOCTh HamNpaBi€HUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBCHHS.

DJIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomwt u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIONCHUIO JJIEKTPU3AlMKM  Tel MWHAYKUHEHW | mpu
CONPUKOCHOBEHUH.

HccnenoBanne JEWCTBUSL DIIEKTPUYECKOTO TMOJSA Ha MPOBOJHUKU U
JARIEKTPUKH.

COopka u npoBepka padOThI IAEKTPUUECKON 1IETH TOCTOSIHHOTO TOKA.
N3mepenue u peryimpoBaHue CUIIbl TOKA.

N3mepenue u peryampoBaHue HaMpsKEHUS.

HccnenoBanrue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO 4Y€pe3 pe3UcTop, OT
CONPOTHUBIICHHS PE3UCTOPA U HANIPSIKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh AIIEKTPUUYECKOTO
COMNPOTHUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU IONEPEYHOTO
CEUECHUS U MaTepuana.

IIpoBepka TmpaBuiia CIOXKEHUS HANPsXKEHUA MPU  MOCIECA0BATEIBHOM
COEIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MNapaUIeTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl AMEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.
OnpeneneHue MOIIHOCTU BJIEKTPUUYECKOTO TOKA, BBIACISEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JAMIOYKY, OT
HaIpsKEHYS Ha HEH.

Onpenenenue KII/[ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aUMOJICUCTBUS MOCTOSTHHBIX MAarHUTOB.
N3yueHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPU UX 0ObETUHEHUU
U pa3JeIICHUN.

HccnenoBanue NeUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTyIIKK C TOKOM U MAarHuTa OT CUJIbI TOKA M HAMPABJICHUS TOKA B KaTYIIIKE.
N3yueHne nelicTBUS MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.



19. KoHcTpyupoBanue u usydeHue paboTbl JEKTPOABUTATENS.
20. U3mepenne KIIJ[ anexkTponBurareibHou yCTaHOBKH.
21. OnbITBI TIO  HMCCJENOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM HHIYKIIHH:

HCCICOA0BAaHHUC W3MCHCHUM 3HAYCHUS U HaIlpaBJICHUA HHAYKINOHHOI'O TOKA.
9 KIIACC

Pa3gea 8. Mexannueckue siBJIeHHS.

Mexanuyeckoe aBwkeHue. MarepuanpHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOTO JBWXKEHUA. PaBHOMEpHOE NpPSIMOIMHENHOE
nBrkeHue. HepaBHOMepHOE npsiMoiMHENHOE JIBHKeHUE. CpenHsass 1 MTHOBEHHAs
CKOpPOCTB T€JIa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHoyckopeHHOe TpsiMoiimHelHOe JBukeHue. (CBoOOIHOE
nagenue. OnsITel [anues.

PaBHOMEpHOE ABMXKEHHUE MO OKpYyKHOCTU. Ilepmon m yvacrora oOpauieHus.
JIunelHas u yroBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBsiii 3akoH Hprotona. Bropoi 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CYIIEpIIO3ULIUU CUIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuina TpeHusi: CHila TPEHUS CKOJIBKEHHUS, CHIIA
TPEHHUSI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TITOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. Jlpwxenue raHer BOokpyr ComHpa. IlepBas kocMuyeckass CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue MmartepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIIEHHON OChIO BpauieHus. MomeHT cuibl. LIeHTp TsxecTw.

Nmnynsce Tena. M3menenne umnynbca. Mmmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJIbCa. PEakTUBHOE BUKECHUE.

Mexanuueckas paboTta W MOIIHOCTh. PaboTa CcWi TSHKECTH, YNPYTOCTH,
TpeHusi. CBa3b 3Hepruu U padboTel. [loTeHranbHas SHeprus Tea, MOAHIATOr0 Hajl
MOBEPXHOCTHIO 3eMiH. [loTeHIIManbHas 3Heprus ckaroi npykuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETHUYECKOW SHEPTUMU. 3aKOH COXPAaHEHUS MEXaHWYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmronenne MexaHMYECKOro JBUKEHUS Telda OTHOCUTEIBHO Pa3HBIX Tel

OTCUETA.
2. CpaBHeHuE MmyTed M TPACKTOPHUM IBUKEHUS OJHONO M TOIO K€ TeJa
OTHOCHUTENBHO PA3HBIX TEJI OTCUETA.
W3mepenne CKOPOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.
4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JIBUKECHUS.
Habmonenue aBuXeHus Tela Mo OKPY>KHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SIBJICHUM, TPOUCXOASAIIMX B CUCTEME OTCUETA
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHTEIIBHO
KabuHeTa (PU3MKH.

3aBUCHMOCTb YCKOPEHHUS Tejla OT MacChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabmroneHne paBeHcTBa CUII TP B3aUMOACHCTBUM TEN.

M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHUH.

[Tepenaua ummynbca Ipyu B3aUMOAECHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPTUU MTPU B3aUMOJCHCTBUM TEN.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHU.

CoxpaHeHue uMITyJabca Mpu abCONIOTHO YIPYTOM B3aUMOIEHCTBUU.
Habntonenue peakTUBHOTO IBH>KEHHUS.

CoxpaHeHHEe MEXaHU4YEeCKON IHEPIHH ITPU CBOOOJHOM Ma/IEHUU.
CoxpaHeHne MEXaHU4ECKOW SHEPIUH IIPU IBHXKCHHHM TeJIa IO/ IEUCTBUEM
TPY>KUHBI.

Jlabopamophuvie padbomut u onvimol.

1.

10.

11.

KoHcTpyupoBanue Tpakra Uisi pa3roHa W JaTbHEHIIET0 PaBHOMEPHOTO
JBIKEHUS IIApUKA WA TEICKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBXKEHUS OpycKa WM JBYIKESHUS
HIapuKa M0 HaKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpEHHS Tela TPH PaBHOYCKOPEHHOM JBIKECHUHU TI0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHU TPH PABHOYCKOPECHHOM
JBIKCHUH 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
Ha4aJIbHOM CKOPOCTH TYTH OTHOCSATCS KakK psA HEUETHBIX YHUCEN, TO
COOTBETCTBYIOITUE TIPOMEKYTKH BPEMEHU OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUS.

Onpenenenue k03PPUIUEHTA TPEHUS CKOTbKECHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue padOTHI CUIIBI TPEHUS MPYU PABHOMEPHOM JIBIDKCHHUH TeJa 110
TOPU30HTAIBHOU MMOBEPXHOCTH.

Onpenenenue pabOTHl CHUJBI  YIPYTOCTH TIPU  TMOABEME Tpy3a C
HCIIO0JIb30BAaHUEM HETIOJABHYKHOTO U TTOIBUKHOTO OJIOKOB.

N3ydeHune 3akoHa COXpaHEHUS YHEPTHH.

Pa3zagen 9. Mexannueckue KoJ1e0aHUA U BOJTHBI.



KonebarensHoe aBmkenre. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHHIA: TEPUOT,
4acToTa, aMIUIMTYyAa. MareMatnyecKkuid U NpYyKUHHBIM MasTHUKU. [IpeBpamenne
DHEPTUU TP KOJIeOaTeTLHOM JIBIKCHUMU.

3aryxaomme — kojeOaHus.  BolHykIeHHble — koneOanus.  Pe3onanc.
Mexannyeckue BonHbl. (CBoWcTBa MexaHWYeCKuX BoOJIH. [IpomonbHble U
MONEepeYHble  BOJIHBL. JlJIMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPAHECHUS.
Mexanndeckue BOJNHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. [pomMKoCTh 3Byka U BbicOTa TOHa. OTpaxkenue 3Byka. MHOpa3ByKk u
VIBTPa3BYK.

JHemoncmpayuu.

1. HaOmronenue xosjeO0aHUM Tea ION ACUCTBHEM CHJIBI TSIKECTH WM CHJIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmronenue BoIHYKICHHBIX KOJIeOaHU 1 pe30HaHca.
PacnpoctpaneHue npooJibHbIX U MTONEPEUHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKUH PE30HAHC.

JIaﬁopamopubte pabomul u onvimol.

1. OmpeneneHre 4acTOThI U MEpUo/ia KoJeOaHuii MaTeMaTuyeCKOTO MasiTHUKA.

2. Ompegenenne 4acTOThI U Meproia KoJIeOaHUN Py KMHHOTO MAsITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpUO/a KOJeOaHUN MOABEIIEHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TepHOJa KOIeOaHU MPYKUHHOTO MasITHUKA
OT MAacChI Irpy3a.

5. IIpoBepka HE3aBUCHUMOCTHU IepUoAa KoJieOaHUN rpy3a, MOABEIICHHOTO K
HUTHU, OT Macchl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpuola  KoJeOaHwmit
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

7. W3Mmepenue yckopeHus CBOOOIHOTO MaeHUsI.

Paznen 10. DiieKTPpOMarHMTHOE MOJI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHuTHOE  TOJIE.  OJEKTpOMarHuTHele  BoJHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH. I[lIkana »leKTpOMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOU CBSI3H.

DIleKTpoMariuTHas mnpupona cera. CkopocTh cBera. BomHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3IE€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie pabomut u onvimot.
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1. I/I3yquI/Ie CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH C ITOMOIIBIO MOOMJILHOTO

TenedoHa.
Pa3gea 11. CBeToBbBIC IBJICHUA.
JlyueBas MOJIC/Ib CBeETa. Hcrounuku CBeETA. [IpssmonnHeriHOE

pacnpoctpanenue cBera. 3arMmeHuss ConHua u JIynel. Otpaxkenue cBera. [Lnockoe
3epKaJI0. 3aKOH OTPaKCHHsI CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHHus cBeTa. llomHOe BHyTpeHHee
OTpak€HHE cBeTa. VICNONb30BaHUE TIOJIHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B tuH3e. OnTudeckas cuctema (poroarrmapara, MUKpOCKOTIa
U Teneckorna. [ma3 kak ontudeckas cucrema. biiM3opykocTh U 1aabHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Onbitel Hetotona. Crnoxkenwue
CIEKTPAJIbHBIX LBETOB. /(ucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHnue cBeTa.

[TonyueHnne n300pa’keHU B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyeckuii CBETOBOJ.

Xop yuei B coOMparolieit JInH3e.

XoJ y4yel B pacCeUBAIOIIEH JINH3E.

[Tomy4yenue n300paxxeHuil C MOMOIIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mozenp masa.

11. PaznoxkeHue 6e510ro cBeTa B CIIEKTP.

12. [Tonydenue 6ey10ro CBETa MPHU CIIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHhuie pabomwt u onvimol.

1. HccnenoBanve 3aBUCMMOCTH yIvla OTPa)XXEHUsS CBETOBOIO Jydya OT YyIJia
najIeHusl.

2. M3ydeHue xapakTEepUCTUK U300paKEHHS TIPEAMETa B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIyia MPEJIOMJICHUS CBETOBOTO Jiy4ya OT YIJia
MaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».

4. Ilomyuenue n300pakeHU ¢ TOMOILBIO COOUPAIOLIEH JTUH3BI.
Omnpenenenue (POKYCHOTO pacCTOSHHS U ONTUUYECKOW CHIIBI COOMpArOIIeH
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JIMH3EL.

6. OTBITHI IO PA3JI0KEHUIO OEIIOTO CBETA B CIIEKTD.

7. ONBITHI TIO BOCHPHUSATHIO I[BETA MPEIMETOB MPU HMX HAONIONECHUU dYepes
[[BETOBbIE (PMIIBTPBI.

Pa3nea 12. KBanroBbie sIBJIEHHS.



OmnbiTel Pezepdopna m mnanerapuass moaens aroma. Mogenb aroma bopa.
Hcnyckanue u normomenue ceera aromoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTta- u raMma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas wogens aromHoro smapa. HW3orombel.  PapnoakTuBHBIE
npepaieHus. [leproa norypacnaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MAaCCOBOIO YHCEIL
OHeprus cBsi3M aToMHbIX siaep. CBs3b Macchl M 3Hepruu. Peakumu cuHTE3a H
nenenusd saep. crounnku sHeprun CosHLA U 3BE3.

SAnepHass sHepreruka. JleWCTBHUA pagUOAKTUBHBIX W3JIYYEHUU HA >KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHS U HOMIOIIECHHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CoexTp Bomopoaa.

4. HaOmonenue TpekoB B kaMepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOMINX U3ITyYECHHI.

6. Perucrtpanus uznmydeHus NpUpPOJHBIX MUHEPAJIOB U MTPOLYKTOB.

Jlabopamopnuie pabomot u onvimet.

1. HaOmnroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3TyUYEHUS.

2. HccnepoBaHue TpeKOB: U3BMEPEHUE SHEPTHH YACTHILIBI 10 TOPMO3HOMY Ty TH

(o dotorpadusm).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOPUTEIHbHO-00001HAINNH MOTYJIb.

[ToBTOpUTEIHLHO-0000IAOLTINI MO IPEHA3HAYEH JIsI CUCTEMATU3aLuU U
000011IeHNS] TPEIMETHOTO COJEPKAHUS U ONBITA IESITEIbHOCTH, MPUOOPETEHHOTO
IpU U3YYEHUH BCETO Kypca (U3MKH, a TaKXKe i1 MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY MO (U3MKe I OOy4aromuXxcsi, BHIOPABIIUX STOT
y4eOHBIN IPEeIMET.

[Ipu M3ydeHUH JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCs JAOCTUKEHUE MPEAMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  PE3yJabTaroB  oOydyeHus, (opmupyercs
€CTECTBEHHOHAY4YHasi I'PaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJOB HCCIIEAOBAHMS
SBICHUI TPUPOALI M TEXHHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (U3NUYECKUE
SBJICHUS, TPUMEHSS TOJy4YCHHbIE 3HAHMs, pEIlaTh 3ajJaud, B TOM YHCIIE
KaYECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IESTEIbHOCTHBIM XapaKTEp TAHHOTO pa3zeia peain3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSAIOT 3aJaHUsI, B KOTOPBIX UM IpeIaraeTcs:

HAa OCHOBE TOJYYCHHBIX 3HAHUN paclo3HaBaThb W HAayyHO OOBACHATH
bu3nyecKkue BIEHUs B OKPY>KaloIlel MPUPOAE U MOBCETHEBHOMN KU3HU;



UCIIOJIb30BaTh HAyYHBIE METOJbI UCCIENOBaHUS (PU3NUECKUX SBICHUI, B TOM
YHUCIIe 711 IPOBEPKH FMIIOTE3 U MOJYUYEHUS TEOPETHYECKUX BBIBO/IOB;
OOBSICHATh Hay4dHbIE OCHOBBI Hamboyiee BaKHBIX JOCTI)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO HCIONb30BAHNS PA3IUYHBIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUU.



IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenune ¢u3MKKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAMPABICHO
Ha JIOCTUKCHUE JTMIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pe3ynbrare u3yuenus GU3NKUA Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
y oOyyatomierocss oyayT cOpMHUpPOBaHbI CIAEAYIOIMIUE JTUUYHOCTHBIE PE3yJbTaThl B
YaCTHU:

1) maTpuoOTHYECKOTr0 BOCIIUTAHMS:

- NPOSIBJICHUE HMHTEpEca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3HUeCcKON HayKH;

- ICHHOCTHOE OTHOLIEHUE K JOCTHKEHHSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

- TOTOBHOCTh K aKTMBHOMY y4YaCTHIO B OOCYX/IEHHUHU OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MpOOJIeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKECHUN
bu3uKy;

- OCO3HaHUE BAXXKHOCTU MOPAIbHO-ITUYECKUX MPUHUUIIOB B JIESITEIBHOCTU
YUY€HOTO;

3) 3cTeTH4eCKOr0 BOCIIMTAHUSA

- BOCIIPUSATUE D3CTETUYECKUX KayeCTB (PU3NYECKONM HayKu: €€ TapMOHUYHOIO
MTOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HaHME LEHHOCTU (U3NYECKON HAyKH KaK MOLIHOTO MHCTPYMEHTA MO3HaHUs
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAKHEUILIEW COCTABISAIOIEN KYJIbTYPBI;

- pa3BUTHE HAy4yHOW JHOOO3HATENILHOCTH, HWHTEpPEca K HCCIEN0BaTENbCKON
NEeSATEIbHOCTH;

5) gopmMupoBaHus KyJIbTYPbI 310POBbSl M SMOLMOHAJIBHOTO 0JIATONOJy YU :

- OCO3HaHME IIeHHOCTH Oe30macHOro oOpa3a KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TpPaBUJ OE30MaCHOTO TOBEACHUS Ha
TpaHCIOpPTE, Ha JO0porax, C D3JEKTPUYECKUM M TEIUJIOBbIM OOOpPYIOBaHUEM B
JIOMAILIHUX YCJIOBUSIX;

- c¢(hopMHUPOBAHHOCTH HaBbIKa pedIEKCHH, TPU3HAHUE CBOETO MPaBa HA OMIMOKY U
TaKOT0 K€ ITpaBa y Jpyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:



- AKTHMBHOE€ Yy4YacTHE€ B PEHICHHH MPaKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTebHON OpraHu3aliy, ropoaa, Kpasi) TEXHOJOTMYECKON M COLMATbHOU
HAMPaBICHHOCTHU, TPEOYIOLIUX B TOM YHCIIE U PU3NUECKUX 3HAHMIA;

- UIHTEpEC K MPAKTHUECKOMY M3YUYEHHUI0 MPpodecChii, CBI3aHHBIX C (PU3UKOM;

7) 3KOJIOTHY€eCKOT0 BOCTINTAHUS:

- OpHEHTAalMA Ha TPUMEHEeHNEe (PU3NMUECKUX 3HAaHUHU JJIs pelIeHus 3a1a4d B o0nacTu
OKpYXalolleld cpenbl, IUIAaHUPOBAaHHSA IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUM JIJIsI OKPY>KAIOIIEH Cpebl;

- OCO3HaHHE TIO0ATBHOIO XapaKTepa HSKOJIOTMYECKUX MpodJeM M MyTed HxX
pelIeHHUS;

8) ajanTanum K H3MEHSIOIIUMCS YCJIOBUAM COUMATbHONW M IPUPOAHOM Cpeabl:
- MOTPEOHOCTh BO B3aUMOJEHCTBHUU MPHU BBINOJHEHUU MCCIEIOBAaHUN U MPOEKTOB
(u3nyeckol HaPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JPYTHUX;

- IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IEATEIBHOCTB;
- NOTpeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHUM, B TOM 4HUCIE (POPMYIMPOBATH
UJIeH, OHATHS, TUNIOTE3BI O (PU3UUECKUX OOBEKTaX U SABJICHUSX;

- 0CO3HaHUE JAe(UIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH B 00JacTH
busuKy;

- IJITAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHMIA;

- CTPEMIJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBA3M IPHUPOIBI, OOLIECTBA U
ASKOHOMHUKH, B TOM YHCJIE C UCTIOJIB30BAHUEM (PU3NYECKUX 3HAHUM;

- OLIEHKA CBOUX JICCTBUI C YYETOM BIIUSHUS HAa OKPYXKAIOILYIO CPELy, BO3SMOMXHBIX
100abHBIX MOCIEICTBUI.

METAITPEAMETHBIE PE3YJIBTATDBI

B pesysnsrare ocBoeHHMS MpOorpaMMBI 10 (DU3UKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaronierocs OyayT c(opMHUpOBaHbBl MeTamnpeaMeTHbIe
pe3yJbTaThl, BKIIOYAOIINE TT03HABATEIbHBIC YHUBEPCAIBLHBIC YUeOHBIC CHCTBUS,
KOMMYHUKATUBHBIC  YHUBEpPCAJbHBIC  y4YCOHBIC  JCHCTBUS,  PETYISTUBHBIC
yHUBEpCaJIbHbIC YUeOHbIE TCUCTBUS.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble JJoruueckue AeHCTBUS:
e BBISBISATH M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(siBIEHUI);
e YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,
e BBISBJISATH 3aKOHOMEPHOCTU M MIPOTHUBOPEUHS B paccMaTpuBaeMbIX (pakrax,
JAHHBIX U HAOMIOACHUSIX, OTHOCSIINXCS K (DU3NIECKUM SIBIICHUSIM;



BBISIBIISITh TTPHYUHHO-CIICICTBEHHBIE CBS3U TNPU H3yYEHUH (U3NIECKUX
SIBJICHUH ¥ IIPOIECCOB, JIeTIaTh BBIBOJIBI C MCIIOJIL30BAHUEM JICAYKTUBHBIX U
WHIYKTHBHBIX YMO3AKJIFOYCHUH, BBIIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3NUECKUX BEINYNH;

CaMOCTOSITEIEHO BBIOMPATh CIIOCO0 pelieHust yaeOHOH pru3ndeckoii 3a1auu
(cpaBHEHHE HECKOJIBKHMX BapHaHTOB pEIIEHUs, BBHIOOp Hamboiee
TOAXOJIAIIETO C YYETOM CaMOCTOSITEIEHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkHe q1eHCTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KAK MUCCIIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM
(U3MYECKUl 3KCIEPUMEHT, HEOONbIIOE HCCIeAOBaHUE (HU3UUECKOTO
SIBJICHUSI,

OLICHMBaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIyYEHHYIO B XOJI€ MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMynupoBaTh 000OIIEHUS U BBIBOJBI MO pe3yjbraram
IPOBEIEHHOTO HAOIIOICHMS, OIbITa, HCCIICAOBAHMS;

IPOTHO3MPOBATh  BO3MOXKHOE  JajbHEHIIEe pa3BUTUE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEANOI0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

MPUMEHSATh Pa3INIHBIC METOABI, HHCTPYMEHTHI U 3alPOCHI TIPU TOWUCKE H
orbope wHGOPMAIUKM WJIA JAHHBIX C YYETOM MPEUIOKEHHOW Yy4eOHOU
(bu3nYeCcKol 3a/1a4u;

aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUIOB U (OPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHopMallM W WUIIOCTPUPOBATH pelIaeMble 3a/la4ll  HECI0KHBIMHU
cXeMaMu, AuarpaMMaMu, MHOM TpaduKoi 1 1X KOMOUHAIIMSIMHU.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

B XO/€ OOCyXXIeHusi y4eOHOro marepuaina, pe3ylbTaroB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI
BBICKAa3bIBaTh WJICH, HAllEJICHHbIE HA pEIIECHUE 3aJauyd U MOAJAep KaHHe
OJ1aroskeJIaTeIbHOCTH OOIIEHNUS;

COTIOCTABJISITh CBOU CYXKJICHUS C CY>KICHHUSIMH APYTUX YYACTHUKOB TUAJIOTA,
OOHApPYKHUBATh Pa3INYKE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
nyOJIMYHO MPECTABIATh PE3YNIbTaThl BHIMOJIHEHHOTO (DU3HUECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIIEOBAHUS, TTPOCKTA);

MOHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON ¥ HHIWBUyaTbHOU
paboThI MPHU PEIICHUH KOHKPETHOU (PU3HUECKOM POOIEMBI;



IPUHUMATh L€ COBMECTHOW AESTENbHOCTH, OPraHU30BbIBaTh JEHCTBHUS
no e€ JOCTMXKEHHUIO: pacHpeAeisTb poiH, OO0CYXIaTb IHpOLECcChl U
pE3yabTaThl COBMECTHOM pabOoThI, 00001aTh MHEHUSI HECKOJIBKUX JIIO/ICH;
BBITNOJIHATH CBOIO YacTh paOOThl, JOCTUTAsi KAYECTBEHHOIO pe3yibTara 1o
CBOEMY HallpaBJIEHHUIO U KOOPAUHUPYS CBOU AEHCTBUS C IPYTMMH WICHAMHU
KOMaH/Ibl;

OLICHMBaTh KAa4E€CTBO CBOETO BKJAJa B OOIIMUUA MPOAYKT MO KPUTEPHUAM,
CaMOCTOSITENILHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aMMOJIEHCTBUS.

PerJISITl/IBHbIe YHUBEPCAJIbHbLIC y‘leﬁﬂble IleﬁCTBl/lﬂ

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX W YUCOHBIX CHTYAIUSAX, TPEOYIOMINX
TUTSL perieHusT GU3NICCKUX 3HAHHM;

OPHUEHTHUPOBATBCS B  PA3JIMYHBIX  TOAXOMAX TNPHHITHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoN);

CaMOCTOSATEIILHO COCTABIISATh AJITOPUTM PEIICHUS (DU3NICCKON 3a7aun W
IUTaHAa HUCCIICZOBAHUS C YYETOM HMEIOIIUXCS PECypCcoOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATH TMpeiaracMbie BAPUAHTHI PEIICHUH;
Jienarh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHbINA HHTEJJIEKT:

JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYAllMH U MpeAJiararh IiaH e€ N3MEHEHHUS,
OOBSICHATh  NPHUYMHBI  JIOCTHKEHUS  (HEJOCTHKEHHS)  PEe3yJbTaroB
JeSITEIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JESATENBHOCTh (B TOM YHCJE B XOJ BBINOJIHEHHUS
(U3MYECKOrO  HCCIECAOBAaHUS WJM MPOEKTAa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTyallud, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEM;

OLICHMBAaTh COOTBETCTBUE PE3YIbTATA LEIU U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO JAPYTOro YeJI0BeKa B XOZ€ CIIOpa WM TUCKYCCHH Ha
HAy4YHYIO TeMY, TOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHnH GU3NUECKUX 3a1a4 WK
B YTBEPXKJECHUAX HA HAy4YHBIE TEMBI H TAKOE K€ IPABO APYTOTO.

HNPEAMETHBIE PE3VYJ/IBTATBI

K xoHmy oOydyenust B 7 kJjiacce npeMeETHbIE pe3ylbTaTbl Ha 6a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUM:

UCIIOB30BaTh  IMOHATHSA:  (QU3NUECKHEe W XUMHUYECKUE  SIBJICHUS,
HaAOIIOZICHUE, JIKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIIEI (U3HUIESCKUX



BEJIMYMH, aTOM, MOJIEKYyJIa, arperarHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIKCHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEITHOE), TPAEKTOPHSI, PABHOJECHCTBYIOIIAS CHUIIA,
nedopmanus (ympyrasi, IJIacTUUECKas), HEBECOMOCTb, COOOIIAOIIHUECs
COCY/IbI;

pasznudarh siBieHus (Iuddysus, TETIOBOE IBMIKEHUE YACTHI] BEIICCTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEPIUS,
B3aMMOJICHCTBHUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIJIEHHOW OChIO
BpalleHus, nepeaada JaBieHUs TBEPIBIMU TeJIaMU, KUIKOCTSIMHU U Ta3aMH,
arMoc(epHOe MAaBieHHE, IUIaBaHUE TeJ, MPEBpallCHHUs] MEXaHU4eCKOU
HHEPIuM) MO OMHUCAHUIO WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHHUE;

pacro3HaBaTh TPOSBICHUE M3YYCHHBIX  (PU3WYECKUX  SIBICHUU B
OKpYyXaroleM MUpe, B TOM uucie (U3MYECKUE SBICHUS B TPHUPOJE:
MPUMEPHI JIBWKCHHS C Pa3TUYHBIMA CKOPOCTSMH B JKMBOW M HEKHBOU
NpUpoje, JEUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIIMSHUE
arMoc(epHOro JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PHIO, phlUaru B
TeJIe YeJOBEKa, MPU ATOM MEPEBOIUTH MPAKTUUECKYIO 33/lady B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) GU3HUECKUX SIBICHUM;
OMUCHIBATh M3YUYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUS, UCIIONb3YS
¢dbuznyeckue BeIuYuHbl (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BpEMsl, My Th,
CKOpPOCTb, CPEAHSA CKOPOCTh, CHJIa YIPYIOCTH, CHUJIa TSKECTHU, BEC TENa,
CWJIa TpeHHUsl, JaBjieHue (TBEPAOTO Tela, KUJIKOCTH, Ta3a), BhITAJTKUBAIOIIAS
CWJIa, MeXaHW4yeckass pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
K03 DUITMEHT TIOJIE3HOTO JCHCTBUS MEXAHU3MOB, KHHETUYECKas U
MOTEHIMAJIbHAsT DHEPTUsi), MpPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(bU3UYECKUN CMBICI UCTIONB3YyEMbIX BEJTMUMH, UX 0003HAYCHUS U CAMHUIIBI
bU3MYEeCKUX BEJIWYWH, HAXOAWTh (OPMYIIbI, CBSI3BIBAIOLIUE JIAHHYIO
GU3NYECKYI0 BCIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOWTH TpauKu
W3Y4YEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIMYUUH;

XapakTepu30BaTh CBOMCTBA Tei, (PuU3MuUecKue SBJICHUS U TMPOLECCHI,
UCIIONb3Ysl MpaBUjia CIOXKEHUS CUJ (BAOJIb OJHOM MpsiMOM), 3akoH ['yka,
3akoH [lackams, 3akoH Apxumesna, MpaBUIO paBHOBeCHUs pbiuara (6J0Ka),
«30JI0TOE MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH,
IIPU ATOM JaBaTh CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alKCHIBATh €ro
MaTeMaTHIeCKOe BBIPAKEHUE;

OOBSICHATH (PU3HUECKUE SIBICHHUSI, TPOLIECCHl M CBOMCTBA TEJI, B TOM YHCIIC
U B KOHTEKCTE€ CHUTyallUd NPaKTUKOOPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OObACHEHHE U3 12
JIOTUYECKHUX IIaroB ¢ OMopoil Ha 1—2 M3ydeHHbIX CBOMCTBA (HPU3UUECKUX
SIBIICHUM, (DU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;



pemiaTth pacu€THbIC 3a1a41 B 1—2 IeHCTBUS, UCIIONB3YSI 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIONIHE (U3NYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a]1a4u
3allMChIBaTh KPAaTKOE YCIIOBUE, TMOJACTaBIATh (PU3NYECKUE BEIMYUHBI B
GopMynbl M TPOBOJUTH Pacy€Tbl, HAXOAWUTh CIPABOYHBIE JIaHHBIE,
HEOOXOAUMBbIE JJIsi peUIeHMs] 3a/ad, OLEHUBaTb pPEaTUCTUYHOCTD
MOJy4YeHHOU (PU3HUECKON BETNUHHBI;

pacno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXHO PEIIWTh NpPH MOMOIIU
(U3NYECKUX METOIOB, B ONIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPIEMOE
IpeanoaokKeHue (TUIIOTE3Y), pa3andaTh U HHTEPIIPETUPOBATH OTYYEHHBIN
pe3yabTaT, HAaXOAUTh OIIMOKM B XOJE€ ONBITA, JIeJaTh BBIBOABI IO €r0
pesynbraram;

IPOBOAUTH OMBITBI IO HAOMIOACHUIO (U3UYECKUX SBICHUH WM
(¢u3NYECKUX CBOMCTB TeI: (POPMYINPOBATH IPOBEPSEMBIE IPEATIOT0KECHHUS,
coOupaTh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyIOBaHUs, 3alIUCBHIBATh X0
omnbITa U (POPMYJIUPOBATH BHIBOABIL;

BBITIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSHMS, BPEMEHH, MAacChl Tela,
o0bEMa, CHJIBI M TEMIIEparypbl C MCHOJb30BAHMEM aHAJOTOBBIX U
nupPOBBIX NPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPUOOPOB € y4ETOM
3a/IaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOM (PU3UYECKON BEIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSMBIX H3MEPEHHH (3aBUCMMOCTU IyTH
PAaBHOMEPHO JABHXKYLLETOCS TEJIA OT BPEMEHU JBUKEHUS TeEJIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpabOTKM IMOBEPXHOCTEW Ten W
HE3aBUCUMOCTHU CHWJIBI TPEHUS OT IUIOIIAJN COIPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTH OT YIJWHEHUs MPY>KUHBI, BHITAJIKUBAIOLIEH CUJIBI OT 00bEMa
MOTPY>KEHHOM YaCTH TeNAa U OT IIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJNa, OT IIYyOHHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
IUTaBaHUS TeJl, YCJIOBHM paBHOBecHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  Y4EOHOTO MCCIEOBaHUS, COOMpPAaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHUSs, CJenys MPEeaIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3ysbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJE
NOPEUIOKEHHBIX TaOMUIl U TpaHKOB, J€NaTh BBIBOJBI IO pe3yJbraraM
VCCIIEIOBAHN;

MPOBOAUTH KOCBEHHbIE H3MEPEHUsS] (PU3NYECKUX BEJIWYUH (IUIOTHOCTD
BEILIECTBA )KUJAKOCTH U TBEPAOTO TEJIA, CUJla TPEHHS CKOJIBKEHUS, JaBJICHUE
BO3/yXa, BBITAJIKMBAIOIIAs CHJIA, JACHCTBYIOIIAs HAa TMOrPYyKEHHOE B
KUJIKOCTh  TENIO, KOY(PGUIMEHT TIOJIE3HOTO  ACHCTBHS  IPOCTBIX
MEXaHU3MOB), CJEeAys MNPEIOKEHHOW HWHCTPYKLHMH: IPU BBIIOJIHEHHUH
U3MEpPEHU COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY M BBIYUCIATH
3HAYEHUE UCKOMOM BEJIMYNHBI;



e coOmronarh mpaBuiia TEXHUKH 0€30MaCHOCTH Mpu padboTe ¢ 1abopaTopHBIM
00opyIOBaHUEM;

e yKa3bIBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHUX YCTPOWCTB:
BEChbl, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOMIMECS COCYyAbl, OapoMmeTp,
phlyar, MOABMXHBIA U HEMOJBUXKHBIN OJIOK, HAKJIOHHAS! TJIOCKOCTH;

e XapakTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMNHCAHHUS (B TOM YHCIE:
NOJIIIMITHUKHA, YCTPONCTBO  BOJONPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBAaX (PU3MUYECKUX ABJIICHUN U HEOOXOAUMbBIEC (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPHUBOAWTH TMpHUMEPHl  (HAXOOUTh HMHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOTO MCIIOJIb30BaHUsA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 30POBbs U COOTIONCHUS HOPM
IKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

e OCYUIECTBIATH OTOOpP HWCTOYHMKOB HHPopManuu B VIHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLINXCS
3HAaHUM ¥ MyTEM CpaBHEHUSA PA3UYHBIX HCTOYHUKOB BBIJEIATH
uHGOPMAINIO, KOTOpasl SBISETCS MPOTUBOPEUMBOM WM MOXET OBIThH
HEJIOCTOBEPHO;

e HCIOJIH30BaTh MPHU BBHIMOIHEHUH YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISAPHYIO
auTeparypy (GU3NUECKOro COJEpKaHusl, CIPaBOYHbIE MaTepHalibl, pECYpChI
cetu VHTepHeT, BiaAeTb MNpUEMaMH KOHCHEKTHUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(DOPMAIIMK U3 OJHON 3HAKOBOM CHUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMAINKU (PU3UIECKOTO COMEPIKaHMS, B TOM
quciie MyOJUYHO JIeJaTh KpaTKUe COOOLIEHMsI O pe3yJbTaTax MPOeKTOB WIIH
y4eOHBIX HCCIENOBAaHUM, MPU 3TOM T'PAMOTHO HCIIONB30BATh M3yUEHHBIN
NOHATUWHBIN anmapaT Kypca (HU3UKH, CONPOBOXKIATh BBHICTYIUICHHE
MIPE3CHTALUEN;

e TMpPHU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUM pachpeneniaTh
OO5I3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBIECHHBIMU 3aJa4aMH,
CIICANTHh 32 BBIOJHEHHEM TIUTaHA [EHCTBUM, aJEeKBaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTh  TPYNNbl,  BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsS MHEHUE OKPYKAIOIIHX.

K xoHmy oOydyenust B 8 kijiacce npeaMeTHbie pe3ylbTaTbl Ha 0a30BOM YpOBHE

JIOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD y OOYHAIOIIHUXCS YMEHHIA:

e HCIOJIB30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKEHUE
aTOMOB M MOJIEKYII, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeNa, HACBHIUICHHBIH M HEHACBHIIIEHHBIA TMap, BJIAXKHOCTH



BO31yXa, TEMIIEpaTypa, BHYTPEHHSsS OSHEPrus, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsi]l, SIEKTPUUECKOE T0JI€, TPOBOAHUKHU U
JUBIIEKTPUKH, IIOCTOSTHHBINA 3JEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuuaTth SBJICHUS (TEIUIOBOE pACHIMPEHUE U C)KaTue, TeIulonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAauMBAHME, KAIWUISPHBIE SIBICHUS, UCIApEHUE,
KOHJCHCAlMs, IUIaBJIICHUE, KpUCTaUIM3anus (OTBEpAEBaHUE), KHUIIEHUE,
Tervionepeaaya (TeIOnpPOBOAHOCTb, KOHBEKIIHS, U3IIy4YECHHE),
ANIEKTPU3aLUsl TeJl, B3aUMOJCHCTBUE 3apsA0B, JCHCTBUS 3JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHME, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas UHAYKIINS)
0 ONHCAHUI0 HX XapAKTEPHBIX CBOMCTB K HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalollleM MHUpe, B TOM 4YHcle (PU3UYECKHE SBJICHUS B IPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIPHbIE SIBIEHUS B MPHUPOJE,
KpUCTaJUIbl B Mpupoae, usznydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHEra, AIEKTPUUECKUE
SBJICHUSI B arMoc(epe, 3JIEKTPUUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE
nojie 3emiiu, Apei( MoIocoB, pojib MArHUTHOTO MOJIS AJIs1 )KU3HU Ha 3eMile,
NOJIAPHOE CHUSIHME, TpPU STOM MEPEBOIUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIAENSTh CYUIECTBEHHbBIE CBOMCTBA (MpHU3HAKH) (DU3UUYECKUX
SIBIICHUM;

OIKCHIBaTh U3YUYECHHbIE CBOWCTBA TeN U (PU3NYECKUE SBICHUS, UCIIONIb3YS
¢u3nyeckue BETUUMHBI (TeMIlepaTrypa, BHYTPEHHS dHEPrus, KOJIMYEeCTBO
TEIJIOThI, YyAEJNbHAas TEIJIOEMKOCTh BEIECTBA, YAENbHasg TeIuloTa
IUIaBJICHMS], YAENbHAas TEIJIOTa MNapooOpa3oBaHMs, yAelbHAas TEIIoTa
CrOpaHusi TOIUIMBA, KOA(PQPUIMEHT TIOJIE3HOrO JEMCTBUSI TEMJIOBOM
MAalIUHbI, OTHOCUTEIbHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUUECKUN 3apsi, cuila
TOKa, AMEKTPUUECKOE HANIPSHKEHKE, COMPOTUBIICHUE MPOBOJHUKA, YIEITbHOE
COMPOTHUBIICHHUE BEIIECTBA, pad0Ta U MOUTHOCTH AJIEKTPUUECKOT0 TOKA), IpU
ONMHMCAHUU TPABWIBHO TPAKTOBATh (DU3UUECKUNA CMBICT HCHOIb3YEMBIX
BEJIMYMH, OOO3HAYEHHUS U EIUHHIBI (PU3NYECKUX BEIUYMH, HAXOAWUTH
(dopMyIbl, CBS3BIBAIOIIME aHHYIO (PU3NYECKYIO0 BEJIMYMHY C APYyTUMH
BEJIMYMHAMH, CTPOUTH TpadUKU WM3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKHUE SBICHHUS U IPOLIECCHI,
UCITOJIb3YSl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJIPHO-KMHETUYECKON TEOpUU
CTPOEHHSI BEIIECTBA, NPHUHIMI CYNEPHO3ULUU IMOJNEeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JJis yyacTKa LIeNH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs! PHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(bopMyTHPOBKY 3aKOHA M 3aHCHIBATh €M0 MaTeMaTHUECKOE BhIPAXKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyaluld NPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIICACTBEHHBIE CBS3H, CTPOUTH OObSICHEHUE U3 1—2 JTOTHYEeCKUX
IIaroB C ONOpod Ha 1—2 W3yYeHHBIX CBOMCTBA (U3NYECKUX SIBICHUI,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peiiaTh pacy€THbIC 3a/1a41 B 2—3 IEHCTBUS, UCIIONB3YS 3aKOHBI U (JOPMYIIHI,
CBsI3bIBAIONIHE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBHS 3a]1a4u
3aIMCBIBATH KPATKOE YCIOBUE, BBIABIATE HEOCTATOK JAHHBIX JUIS pELICHUS
3a/1aud, BBIOMpPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJIsl €€ pelIeHMUs,
IPOBOJIUTh PACYETHI U CPABHMBATH IOJyUYEHHOE 3HAu€HUE (PU3NUYECKOU
BEJINYMHBI C U3BECTHBIMU TAHHBIMU;

pacno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NOpPH MOMOIIU
($U3NYECKUX METONOB, MCIOJIb3Yys OMNHMCAHUE HCCIEJOBAHUSA, BBIIEIATH
IIPOBEPSIEMOE  INPEIAIIOJIOKEHUE, OLEHMUBATh IPABUIBHOCTH IOPsAKa
IIPOBEACHUS UCCIIEIOBAHUS, 1€JIaTh BHIBOBI,

IPOBOAUTH OMBITBI IO HAOMIOACHUIO (U3UYECKUX SBICHUH WM
(U3NYECKUX CBOMCTB TeN (KaMWUISIPHBIC SBJICHUS, 3ABUCUMOCTb JTaBJICHUS
BO3/yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIecca OCThIBAHUS U
HarpeBaHusl NpH M3IyYEHUM OT I[BEeTa H3yyaroueidl (Morouaromnei)
MTOBEPXHOCTHU, CKOPOCTh MCIIAPEHHSI BOABI OT TEMIIEPATYPhl KUIAKOCTH U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel W  B3aMMOJCHCTBUE
NIEKTPUYECKUX  3apAN0B, B3aUMOIEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YyQJIM3aLlAsl MAarHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHuTHOIO IOJI1 Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOICTBA AJIEKTPOABUIaTedsl MOCTOSHHOIO TOKa): (OpMyIupoBaTh
IpOBEpSAEMbIE MPEIIOJIOKEHUs, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
00Opy/I0OBaHUs, OMUCHIBATH XOJ] ONBbITA U (POPMYIUPOBATH BHIBOJIBL;
BBIIIOJIHATD IIPSIMBIE U3MEPEHMS TEMIIEPATYPbl, OTHOCUTEIBHOM BIaKHOCTH
BO3/lyXa, CHWJIbl TOKA, HAINPSKEHUS C MCIOJIB30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3UYECKUX BEIUYMH, CPaBHUBATH PE3YJIbTATHI
HU3MEPEHUH ¢ y4ETOM 3aIaHHOM aOCOIOTHON MOTPEITHOCTH;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OHOM (hU3MUECKOM BEIMUUHBI OT
Ipyrod € HCHOJB30BAHMEM  NPSIMBIX HM3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIAAA MONEPEYHOTO
CEUYEHUS U YIEJIBHOTO CONPOTHUBIICHUS BELIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIYIIETO YePE3 IPOBOAHUK, OT HAIPSIKEHUS HA IPOBOIHUKE, UCCIICIOBAaHNE
NOCJIEIOBAaTEIBHOIO M MapajUIeIbHOTO  COEIWHEHHH IPOBOJHUKOB):
IUTAHUPOBATh  UCCJEIOBaHHE, COOMpaTh YCTAHOBKY M  BBINOJHATH
U3MEPEHMsI, CIenysl MPENJIOKEHHOMY IUIaHy, (PUKCHUPOBATh pE3yJbTAThI
IOJIyYE€HHOW 3aBUCUMOCTHU B BUJE TAOIUL U rpapMKOB, A€aTh BHIBOJBI IO
pe3yJIbTaTaM MCCIIEI0BAHMUS;



IPOBOJIUTh KOCBEHHBIE HU3MEPEHHSI (PU3UUYECKUX BEIUYUH (yIesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE MPOBOIHUKA, paboTa u
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBaTh W3MEPEHHs, coOuparhb
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPENIOKEHHON MHCTPYKLMH, U
BBIUUCIISATh 3HAUCHUE BEJINYHNHBI;

coOIIoAaTh MpaBuia TEXHUKK 0€30MacHOCTHU MpH padoTe ¢ 1abopaToOpHBIM
00opyIOBaHUEM;

XapaKTepHU30BaTh MPUHLUIBI  JEHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOIl Ha X ONHUCAHU (B TOM YHCIIE: CUCTEMA
OTOIJICHUS] JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DIIEKTPUYECKON OHEPTUH, DICKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPOIIPUOOPHI (npumepsl), JNEKTPUYECKUE
IPEJOXPAHUTENHN, IEKTPOMArHUT, IEKTPOJABUTATENb TOCTOSHHOTO TOKA),
UCIOJIb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM M HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCThIE TEXHUYECKHWE YCTPOWCTBA M HW3MEPHUTEIIbHBIC
puOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETD,
TEPMOC, MCUXPOMETpP, TUIPOMETP, ABHUraTellb BHYTPEHHEr0 CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUECKUX LEenend ¢
MOCJICZIOBATENBHBIM U MaPaAJICIIbHBIM COSTUHEHUEM DIIEMEHTOB, pa3andas
yCIIOBHBIE 0003HAUEHUSI DIIEMEHTOB AJIEKTPUIECKUX LIETIeH;

OPUBOAUTH  TMpHUMEpPhl  (HAXOOUTh  HMHPOpPMALMIO O  IpUMEpax)
IPAKTUYECKOTO MCIIOJIb30BaHUsA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HH 711 obecrieueHrs 0e30MacHOCTH MpU oOparieHu ¢ mpudopamu u
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 370POBbSI U COONIOCHHSI HOPM
IKOJIOTHUECKOTO MOBEACHUS B OKPYKAIOIIECH Cpee;

OCYIIECTBIISITh MOUCK HH(OpMaIu  (YU3NYECKOTO  COACP)KAHUS B
WHTepHere, Ha OCHOBE MWMEIOIIMXCS 3HAHUH M TYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOUHUKOB BBIJCISITh HHPOPMAIIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUMBOM UIIM MOXKET ObITh HEI0CTOBEPHOM;

UCTIOJIb30BaTh NPU BBHIMOJIHEHUN YYEOHBIX 3aJJaHU HAyYHO-TIOMYJISPHYIO
auTeparypy GU3MYECKOTO COEpKaHusl, CIIPaBOUHbIE MaTEPUAIIbI, PECYPCHI
cetu UHTepHeT, BiaAeTb MNpUEMaMH KOHCHEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(DOpPMAIIMN U3 OJJHON 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/laBaTh COOCTBEHHBIC IMHUCHMEHHBIE W KPATKUE YCTHBIC COOOIICHHUS,
0000mass MHPOPMAIMI0O H3 HECKOJBKHX HCTOUYHHKOB (HHU3UUICCKOTO
COZIepKaHUsl, B TOM YHCJIE MyOIMYHO MPEICTABIATh PE3YNIbTaThl IPOSKTHON
VI UCCIIEIOBATENbCKOM IeATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOIb30BATh
U3yYEHHBIM NOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHHE IIPE3EHTALUEH;



OpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHUN (DU3HUECKHUX
IPOLIECCOB pacHpenessiTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CICAUTH 3a BBITOJHEHUEM IUIAHA JEUCTBUU U
KOPPEKTHpOBAaTh €ro, aJ€KBaTHO OLEHUBaTb COOCTBEHHBIM BKJIAJ B
NEATEIBbHOCTD I'PYIIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMOZCICTBUE,
IPOSBIISAS TOTOBHOCTH pa3peliaTh KOH(PIUKTBHI.

K xoniry oOy4yeHus: B 9 kjiacce mpeIMeTHBIE PE3yabTaThl Ha 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: CHCTeMa OTcuéra, MmarepuajgbHas TOuKa,
TPAEKTOPHUsI, OTHOCUTEILHOCTh MEXaHMUYECKOTO JBWXXEHHUs, Jedopmarius
(ympyrasi, TiacTUyeckasl), TpEHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPAOE TEJO,
HEHTpP TSHKECTH TBEPIOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3ByK, HH(PA3BYK U YIBTPa3BYyK, AJICKTPOMAarHUTHBIC BOJIHBI, IIKaIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaJIbHO30PKOCTh, CIEKTPbI
UCITyCKaHUSl U MOMIONIEHUs, abda, OeTa- U raMMa-U3Ty4deHUs, U30TOIbI,
sJIepHas PHEPreTrKa;

paznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE JBIKEHHE, CBOOOTHOE
MaJIcHUE TeJl, PABHOMEPHOE JABUIKEHUE MO OKPYXKHOCTU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBIXKCHHUE, KOojeOaTelibHOE JIBMXKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIeOaHMs), pPE30HAHC, BOJHOBOE JBUKCHHE, OTPAKCHHE
3ByKa, MPSMOJUHEUHOE PacHpOCTpPaHEHUE, OTPAKEHHE U MPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JiokeHHe Oeoro cBeTa B
CIEKTp U CIOXKEHHE CHEKTPaJbHBIX I[BETOB, JUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3ZHHMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEeHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh  TPOSIBJICHUE  HW3YUYEHHBIX  (U3UYECKUX  SIBJICHUH B
OKpy>KaroIrieM Mupe (B ToM uyucie (U3NYeCKue SIBICHUS B MPUPOJE:
MIPUJIUBHI U OTJUBBI, IBUXKeHUE TuiaHeT COJIHEUHON CHUCTEMBI, PEaKTUBHOE
JIBH>KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHHE, CEIUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBIICHUS B TMPUPOJE, OMOJIOTUYECKOE JEHCTBUE BUIUMOTO,
yAbBTPaUOJIETOBOTO W  PEHTIEHOBCKOTO H3JIYUYEHHUM, €CTECTBEHHBIN
PaMOAKTUBHBIM (POH, KOCMUUYECKHE JIy4H, PaTAOAKTUBHOE H3IIyUCHHE
NPUPOJHBIX MHUHEPAIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHM3M YEJIOBEKAa), MNPH 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3aJadyy B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HMYECKHUX
SIBJICHUM,



OIKCHIBaTh U3YYECHHbIE CBOMCTBA TeN M (PU3NUYECKUE SBICHUS, UCIIOIb3YS
¢usnyeckue BENWYUHBI (CpPedHSIE M MTHOBEHHAas CKOPOCTh Tella MpHu
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOPEHHWE, MEPEeMEIIECHUE, MYyTh, YITIOBas
CKOpPOCTb, CHJa TPEHUS, CHJla YIPYrOCTH, CHJIA TSKECTH, YCKOpPEHHE
CBOOOJHOIO TMAaJEHus, BEC Teja, WMIYJAbC Tela, HMIYJIbC CHJIBI,
MexaHu4eckass paboTa M MOIIHOCTb, MOTEHIMANbHAs JHEPrusl Tena,
NOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrUs CHKATOU
IIPYKUHBI, KHHETUYECKAsI DHEPT U, ITOIHASI MEXaHUYECKasl SJHEPI U, IEPUO
U 4acToTa KoJieOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTb CBETa, IIOKAa3aTellb IPEJIOMIIEHUS Cpenbl), IMpU OINHUCAHUU
NPaBUIBHO TPAKTOBaThb (PU3UYECKUH CMBICI HMCHOJIb3YEMBIX BEJIUYMH,
00O3HAYEeHHUS] M €IWHULBI (U3UYECKUX BEIMYMUH, HAXOAUTHh (POPMYJIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3UUYECKYIO BEJIMUYUHY C JPYTUMHU BEIMYMHAMU,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHMsI HHEPIUH, 3aKOH BCEMHUPHOTO TITOTEHMS,
OPUHIUI CYNEPHNO3ULMUA CHJI, TPHUHIMUI OTHOCUTEIbHOCTH ['amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAaHEHHUs 3apsI0BOTO U MAaCCOBOTO YHUCEN
IpU SIACPHBIX PEaKIUSAX, NMPU ATOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3MYECKUE TPOLECChl U CBOMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPUEHTUPOBAHHOIO XApPAaKTepa: BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHUYECKUX
1aroB ¢ OMopod Ha 2—3 W3y4YEHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUIA,
(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THbIC 3a/1a4u (OMUPAIOIIUECs HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIOJIb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBaIOIINE (PU3MUECKUE BEJIMYUHBL: HA
OCHOBE aHajn3a YCIOBUS 3aJa4u 3alUChIBaTh KPATKOE YCIOBUE, BHISBIATD
HEJOCTAIOUIME WM U30BITOUHBIE JaHHbIE, BEIOMPATh 3aKOHBI U ()OPMYIIbI,
HEOOXONUMbIE JUISl pEUIeHUsl, NPOBOAUTH pacdy€Tbl U  OLICHUBAThH
pPEATMCTUYHOCTD NOTYYEHHOTO 3HaUeHus1 (PU3MYECKOM BETMUMHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh MpPH OMOIIU
(GU3MYECKUX METOAOB, MCIMOJb3ysl ONUCAHME HCCIECIOBAHUS, BBIIEIATH
IPOBEPAEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpsIKa
NPOBENCHNS  HWCCJIENOBaHWsA, JEJaTh  BBIBOJAbI, HHTEPHPETHUPOBATH
pe3ynbTaThl HAOIIOIEHUI U OIIBITOB;

OPOBOJIUTH OMNBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUW WU
(¢u3nyeCcKUx CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpAaHEHHUs] HHEPrUM, 3aBUCUMOCTb IEPUOJA KOJEOAHWH MPYKUHHOTO
MasiTHHKAa OT MAacChl IPy3a U KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTb OT



aMIUTUTYIBI MaJIBIX KOJIEOaHMM, TPSIMOJIMHEHHOE PACIIPOCTPAHEHHE CBETA,
pa3ioKeHne Oenoro CBeTa B CIEKTP, M3YYEHHE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHUs NpeaMeTa B coOuparomien
JUH3e, HAOIIONEHHE CIUIONIHBIX M JIMHEMYaThIX CHEKTPOB H3ITyUCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY U3 M30BITOYHOrO  Habopa
00Opy/IOBaHUs, OMHUCHIBATH XOJI OMBITA U €r0 PE3ybTaThl, (POPMYIUPOBATH
BBIBOJIBI;

MPOBOAUTH MPU HEOOXOIUMOCTU CEPHUIO0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpellHee 3HAaueHHE U3MepseMOoN BelUYUHBI ((OKyCHOE pacCTOsHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOpP croco0a H3MEpPECHHS
(M3MepUTENbHOTO MPUoopa);

IPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHU TpU
PaBHOYCKOPEHHOM JBMKEHMM ©O€3 HauaJbHOW CKOPOCTH, IEpHOAa
KoJIeOaHMI MaTEMAaTUIECKOTO MAassTHUKA OT IJTUHBI HUTH, 3aBUCUMOCTH yTJIa
OTpa’kKeHHs CBETA OT yIvla MaJeHHs U yTiia MPeJIOMIICHHS OT yIJia TaIeHus):
IUTAHUPOBATh HCCIEOBAaHUE, CaMOCTOSTENIFHO COOMPATh YCTaHOBKY,
(uKCHUpOBaTh PE3YJIBTATHI TOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUUNH
B BUJI€ TaOJUIl U TpaUKOB, Ie1aTh BBIBOIBI 10 pE3yJIbTaTaM UCCIIEI0BaHNUS,
IPOBOJIUTh KOCBEHHBIE M3MEPEHHUS (PU3UUECKUX BEIWYUH (CpemHss
CKOPOCTb U YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHUE
CBOOOMHOTO TMAaJeHUs, XKECTKOCTh NPYXKHUHBI, KOIDOUIIUEHT TpeHUs
CKOJIb)KEHUS, MeXaHHYeckass padoTa M MOIIHOCTb, 4YacTOTa M MEpPUOJ
KOJIeOaHUN MaTeMaTHYeCKOro U MPYKUHHOTO MasTHUKOB, ONTUYECKAasl CUIIA
coOuparolel JIMH3bl, PaJuOaKTUBHBIA (POH): TUIAHUPOBATH H3MEPEHMS,
coOupaTh IKCIEPUMEHTATbHYIO YCTAHOBKY W BBITIOJMHATH H3MEPEHUS,
cllefysl MPEeNJIOKEHHON WHCTPYKLUHU, BBIUMCIATh 3HAYEHHWE BEJITUYMHBI U
aHaJIM3UPOBATD MOJYYEHHBIE PE3YJIBTAThI C yUETOM 3a/1aHHOM MOTPEUTHOCTH
VU3MEPEHU;

coOMroaTh MpaBuiia TEXHUKKA 0€30MacHOCTU MpU padoTe ¢ 1abopaTropHbIM
000py/nOBaHUEM;

pa3iuuaTh OCHOBHBIE NPHU3HAKK M3YUYCHHBIX (PU3UUECKUX MOJIEICH:
MarepuanbHas TO4YKa, a0CONIOTHO TBEPAOE TENO, TOUEUHBI HMCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, INIaHeTapHas MOJIENb aToMa, HyKJIOHHAsI MOZIEITb
aTOMHOTO sIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HX OMNHCAHMUS (B TOM YHCIIE:
CIHMIOMETp, NaT4YUKH I[OJIOKEHUS, PACCTOSHUSI M YCKOPEHHS, pAaKeTa,
9XOJIOT, OYKM, TMepuckorn, ¢oToamnmnapar, ONTHYECKUE CBETOBOIBI,
CHEKTPOCKOI, JO3UMETpP, Kamepa BuiabcoHa), HUCHONB3ysS 3HAHUSA O



CBOMCTBaX (PHU3MUECKUX SBICHUM U  HeoOXoAMMblE  (PHU3NUECKUE
3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPU
pelieHur  y4yeOHO-NPAKTUYECKUX 3a/lady, ONTHUYECKHUE CXEMbl s
MOCTPOECHUS M300paKEHUH B MIIOCKOM 3epKajie U COOMparoIIe JIMH3E,

e TMPHUBOAWTH TMpHUMEpPHl  (HAXOOUTh HMHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO0 MCIHONIB30BaHUs (DU3MUYECKUX 3HAHUN B TIOBCEIHEBHOM
JKU3HU I oOecriedeHus 0e30MacHOCTH MpU OOpalleHur ¢ npudopamu u
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpese;

e OCYUIECTBIATh MNMOUCK HMHGOpMaUUU (U3HUYECKOTO COACpPKAHUA B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYs MOUCKOBBIN 3allpoC, HAXOAUTH
IyTU ONpPEAESICHUs TO0CTOBEPHOCTH MOIyY€HHON MH(OpPMALUKU HA OCHOBE
UMEIOIINXCS 3HAHUW U JOTIOTHUTENIbHBIX HCTOYHHUKOB;

e HCIOJIb30BaTh MPHU BBHINOIHEHUH YUYEOHBIX 3aJaHHM HAayYHO-IOIYJSAPHYIO
JIUTEPATypy (PU3UUECKOrO COIEepKaHUs, CIPABOYHBIE MaTepuabl, PECYypChl
cetu VHTepHeT, BiIaAeTb MNpUEMaMH KOHCHEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMK U3 OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
MH(pOpMAaIKU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COAEP KAHMS, ITyOTMYHO
IPECTaBIATh PE3YIbTaThl IPOESKTHOM UM MCCIEI0BATENbCKON JESITEIbHOCTH, IPH
HTOM IPaMOTHO MCIOJIB30BaTh U3YYEHHBIN MOHATUWHBIN arapar u3y4aeMoro
pazzena pU3MKU U CONPOBOXKAATH BBHICTYIUIEHNE TPE3EHTALMEN ¢ yUETOM
0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB.






TEMATHUYECKOE IIVTAHUPOBAHHUE
7 KIIACC

Koun4yecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue pa3ienoB U TeM (undposbie)
Kontpoabnbie IlpakTn4yeckue
n/n NPOrpaMMsbI Bceero oOpa3oBareJibHbIE
padoThbI padoTsI
pecypchl
Pasnes 1. ®u3nka u e€ poJib B NO3HAHHH OKPY/KAIOIIEro MUPA
bubmuoreka [IOK
1.1 o - 2
H3HKa - Hayka O HPUPOLC https://m.edsoo.ru/7f416194
bubmoreka [IOK
1.2 PU3MYCCKHC BETMIHMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYyYHBINH METO/] TTIO3HAHUS 2 1 bubmorexa [IOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHaya/ibHbIE CBeICHUS O CTPOCHUM BeLECTBA
bubnmoreka [IOK
2.1 1
CTpocHue peiecTsa https://m.edsoo.ru/7f416194
29 JIBr>keHUE U B3aUMOJIEHCTBUE YaCTHIL ) 1 bubaunoreka [IOK

BEIIECTBA

https://m.edsoo.ru/7f416194
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bubaunoreka [IOK

2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hitps://m.cdsoo.ru/7416194
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3auMoJieiicTBHE TeJl
bubanoreka I[IOK
31 MexaHmieckoe ABHKEHIC 3 https:/m.edsoo.ru/7t416194
bubmuoreka [IOK
3.2 Hnepuus, Macca, IIoTHOCTS 4 https://m.edsoo.ru/7f416194
bub6muoreka [IOK
. .B 14
33 Cua. Bue: cun https:/m.edsoo.ru/7t416194
Hroro no pazneny 21
Paznea 4. /laBjieHue TBEPABIX TeJl, ;KHIKOCTEN U ra3oB
41 Jasnenue. [lepenavya napieHust TBEPIbIMU 3 bubnamoreka [IOK
' TeJlaMU, XXUJAKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
bubmoreka [IOK
4.2 JlaBsienue KuKoCTH > https://m.edsoo.ru/7f416194
bu6muoreka [IOK
4.3 Atmoceproe nasnenne 6 https://m.edso00.ru/7f416194
JlelficTBHE KUJKOCTH U raza Ha bubmuoteka [JOK
4.4 .. 7
MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnea 5. PaGora m MomHoCTh. JHEprust
bubmoreka [IOK
> Pabora m momrocTs 3 https://m.edsoo.ru/7f416194
bubnmoreka [IOK
32 Hpocreie Mexam3Mel > https://m.edso0o.ru/7f416194
53 MexaHnueckasi SHEprust 4 bubmorexa [IOK

https://m.edsoo.ru/7f416194
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Hroro no pazneny

12

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68

12




8 KUIACC

KosmuyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undpoBbIie
Ne ni/m Pa3A Konrtpoasnbie IIpakTnuyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. TenjioBble iBJeHUS
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
' p H https://m.edsoo.ru/7f4181ce
bubnmoreka [IOK
1.2 Tennosbie nporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaexkTpuyeckne U MArHUTHBIE SIBJIEHUS
DnexkTpudecKue 3apsibl. 3apsyKEHHBIE Tella bubnmnorexa [IOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 ITocTOSsTHHBIN 2IEKTPUYECKHNA TOK 20 1 7 hits://m.cdsoo.ru/7f418 ] ce
bubmoreka [IOK
2.3 MarnuTtHsbIE SIBIEHUS 6 1 1.5 hitps:/m.edsoo.ru/7f418 1 ce
bubmuoreka [IOK
24 DEKTPOMATHHTHA My KIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 14.5
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9 KUIIACC

KosmuyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbie IIpakTruyeckue
NporpamMmbl Bcero o0pa3oBareJibHbIE
padoThbI padoTbI
pecypchl
Pa3nea 1. Mexann4ueckue siBJICHUS
11 MexaHH4eCKOe JBHIKCHHE U CIIOCOOBI €ro 10 1 bubnmoreka [IOK
) OINUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnmoreka [IOK
1.2 B 2 1
SAUMOICHCTBIE Tet 0 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHI COXpAHEHIA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannueckue KoJ1e0aHUs M BOJHEBI
bubmoreka [IOK
2.1 M
CXaHHUECKUE KONCOaHMs 7 3 https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
2.2 Mexanndeckue BOJIHBI. 3ByK 8 1 3 hitps:/m.edsoo.ru/7f41ada6
Hroro no pasneny 15

Pasznen 3. BJIEKTPOMaFHI/ITHOQ IMOJI€ U JJICKTPOMArHUTHBLIEC BOJIHBI

DJeKTpOMarHuTHOE IoJie U bubmmorexa [JOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnesa 4. CBeToBbIe sIBJICHUS
4.1 3aKOoHBI PacpOCTPaHEHUs CBETA 6 2 butmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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bubaunoreka I[IOK
4.2 JIuH3BI U ONTHYECKHE TPHUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6muoreka [IOK
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.rw/7f41ada6
Hroro no pazneny 15
Pasnen 5. KBaHTOBbBIE SIBJIEHUS
bu6muoreka [IOK
5.1 Hcnyckanne v NOmIoEHHE CBETa ATOMOM 4 1 hitps://m.cdsoo.ru/7f41a4a6
bu6muoreka [IOK
32 CTpoenue aTomHoro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bub6muoreka [IOK
>3 FnepHBIC peakIHH 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBropuTtebH0-00001Ia01IUI MOLY./Ib
6.1 [ToBTOpeHue n 06001IeHIE COACPIKAHUS 9 5 bubmuoreka [IOK
’ Kypca ¢usuku 3a 7-9 xnace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 27
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YYEBHO-METOJNYECKOE OBECNEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 17151 VYEHUKA

METOINUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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