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HOACHUTEJBHASA 3ATINCKA

[Iporpamma o pu3uke Ha ypoBHE OCHOBHOI'O OOIIET0 00pa30BaHMsI COCTaBIEHA HA OCHOBE
MOJIO)KEHU u TpeOOBaHMN K pe3ylbTaTaM OCBOEHUSI Ha 0a30BOM YypOBHE OCHOBHOM
oOpa3oBatenbHOM mporpammsl, mpeactaBieHHbIX B DI'OC OO0, a Takxke ¢ yuétom eaepanbHOM
paboueil mporpammel BoctinTanus U KoHnenium npenoaaBanus yaeoHoro npeamera «Dusukay.

Copepxanue  mporpaMMbl 1o (M3MKE  HAOpaBIeHO  Ha  (OPMHUPOBAHME
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYYaIOIIMXCS M OPTraHM3alUi0 W3y4YeHHs (U3UKU Ha
JeSITEIbHOCTHOM OCHOBE. B mporpamme mno (u3uke y4HMTHIBAIOTCS BO3MOYKHOCTH YYEOHOIO
npeameta B peanuzanuu  TpedoBaHuii PI'OC OOO K [IaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHbIM  pe3ysbTaraM  OOydeHHus, a  TaKKe  MEXKIPEIMETHbIE  CBA3MU
€CTECTBEHHO-HAYUHBIX YU€OHBIX MIPEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl.

[Iporpamma no ¢gu3uKe ycTaHaBIMBAET pacHpeieseHUue Y4eOHOro maTepuaina Mo rojam
oOyueHus (Mo KiaccaMm), MpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh HW3YUYCHHS TeEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS PEAMETHOTO COJIEPKAHMSI M YUETE BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUS METOJAUYECKON MOMOLIU YUUTEIIO
B CO3J]aHUU paboueil mporpaMMbl IO Y4eOHOMY MPEIMETY.

duszuka ABiISEeTCS CUCTEMOOOPAa3yIOLIUM AJIs €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pM3WYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SIBICHUMN, N3YYaeMbIX XHUMHEH,
Oouosorueii, actTpoHoMuen u (u3nuecKkor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MPeAoCTaBiseT HauOoiiee siCHbIe 00paslbl MPUMEHEHHUs HAydyHOTO METoja
MO3HAHUs, TO €CTh CII0CcO0a MOTYyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa w3 TIaBHBIX 3a71a4 (pU3Mdeckoro oOpa3oBaHUS B CTPYKType OOIIero oopa3oBaHUS
COCTOMT B (DOPMHUpPOBAHMU €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTHM M HHTepeca K Hayke Yy
00yJaromuxcs.

N3ydyenne @u3nkn Ha 0a30BOM YpOBHE MpEANojaracT OBJIaJCHUE CIEeIYIOLUUMU
KOMIIETEHTHOCTSIMM, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSICHATD SIBJICHMUS,

® OIICHMBATh M MOHUMATh OCOOEHHOCTHU HAY4YHOI'O UCCIIEIOBAHUS;

® UHTEPNPETUPOBATH [AHHBIE M HCIOJb30BATh HAYYHBIE [OKA3aTEIbCTBA JUIS
MIOJIyYE€HHUS BBIBOJIOB.

Lenn u3ydeHus (QU3MKM HA YPOBHE OCHOBHOTO oOwIero oOpa3oBaHHs OMNpeneeHbl B
Konnenuuun npenonaBanusi yueOHoro npenMera «@u3uka» B 00pa3oBaTeNbHBIX OpraHU3aLUIX
Poccuiickoit ®enepanuu, pealn3yrolIUX OCHOBHBIE O00I€00pa3oBaTeIbHBIE MPOTPAMMBI,
yTBepxkAEHHON pemenueM Kosmermn MunucreperBa npocsemienus Poccuiickon denepanuu
(npotokon ot 3 nexadps 2019 r. Ne TTK-4BH).

eaun u3zyyeHus pusuku:

e npuoOpeTeHHne HWHTEpeca W CTPEMJICHHS OOYyYaloMMXCs K HAyYHOMY H3yUYCHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHHA O HAyYHOM METOJAe TMO3HaHWs U (HopMUpOBaHUE
HCCJIEI0BATENBCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;



e (opmHpoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3yuy€HUs OCHOB CTPOECHMS
MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;
e (dopMHUpOBaHHUE MPEACTABICHUNA O pOJM (HU3HMKH ISl PA3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHA U TEXHOJIOTHIA;
® pa3BUTHE TMPEACTABIECHUA O BO3MOXKHBIX cdepax Oyaymeill mnpodeccuoHalIbHON
JESITEIbHOCTH, CBA3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEWIIEMY O0YYEHHIO B 3TOM
HaIPaBJICHUU.
JlocTmxeHue 3THX Ledell mnporpamMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHusi 00eCIeYNBACTCS PEIICHUEM CIIECIYIONINX 3a1a4:
® [pUOOpeTeHHEe 3HAHUH O AUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
e [pUOOpPETeHHE YMEHUH ONMUChIBAaTh U OOBACHATH (U3MUECKHE SBJICHUS C
MCIIOJIb30BAHUEM TOTYyYEHHBIX 3HAHUN;
® OCBOCHHE METOJIOB pEIICHUS NPOCTEHIIMX pacyETHBIX 3a/Jad C HCIOJIb30BAaHHUEM
bu3nuecKux Mojieel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHEC YMEHHH HaOMIOAaTh MPUPOJHBIC SBJICHUS W  BBIMOJHATH  OIBITHI,
nabopaTopHble paldOThl M OSKCIEPUMEHTAJIbHBIE HCCIEJOBAaHUS C MCIOIb30BAaHUEM
WU3MEPUTENbHBIX MPUOOPOB;
® OCBOCHHE TPHUEMOB pabOTHl ¢ WHpOpManuel (U3MUECKOTO COACP)KaHUs, BKIIIOYAs
WHOOPMALIMIO O COBPEMEHHBIX [OCTIKEHUAX (U3UKH, aHAIM3 U KPUTHYECKOE
OlLICHMBaHHE UH(DOpMALUY;
® 3HAKOMCTBO CO cpepamu npodhecCUOHATBHON ACSITENHLHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU HA JOCTI)KCHUAX (PH3UIECKON HAYKH.
Ha u3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIII0), B 9 KJIacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemslii B mporpamMme 1o (Gpu3nke nepedeHs JadbopaTopHbIX padOT U OMBITOB HOCUT
PEKOMEHIATEeIbHBIN XapaKTep, YYUTENIb JCaeT BHIOOp MPOBEIACHHS JTa0OPATOPHBIX pabdoOT U
OTIBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEH 00yUYaOIINUXCs, CITUCKA IKCIIEPUMEHTAIIbHBIX
3aJJaHuii, Ipe/IaraéMbIX B paMKaxX OCHOBHOT'O TOCY/IaPCTBEHHOTO dK3aMeHa o (hH3HKe.



COJAEPKXAHUE OBYYEHUA

7 KJIIACC

Pazgen 1. Pusuka u eé poJib B IO3HAHUM OKPY KAIOLIEro MUpa.

®uznka — Hayka o npupoze. SABneHus npupopl. usnyeckue ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ouznyeckue BeauMuuHbl. M3Mepenue ¢usznueckux BenuuuH. Pusznueckue MNPUOOPHI.
[TorpemHocTe n3MepeHnil. Mex1yHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u npyrue ecTecTBEHHbIE HaAYKH U3y4aloT MpHUpoay. EcTecTBeHHO-HAyUYHBIH
METOJI TMO3HAHUA: HAOIIOJIEHHE, IMOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBMIKEHHUE THUIOTE3,
HKCIIEPUMEHT 10 TPOBEpPKE THUIOTE3, OObsICHEHHE HalmogaemMoro sipieHus. OnucaHue
(U3HYECKHX SBJIEHUN C OMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeTIOBbIC, YIEKTPUIECKHUE, MAaTHUTHBIE, CBETOBBIC SIBIICHUS.

2. ®uznueckue mpuOOPHI U MPoLEeypa IPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U ITU(GPOBBHIM

nprudopoMm.

Jlabopamopnuie padbomut u onvimel.

Ompezenenue MeHbl eECHU Kbl U3MEPUTEIILHOTO MpUoopa.
N3mepenne paccTosiHUM.

N3mepenue o0bEéMa )XKUAKOCTH U TBEPAOTO TEa.

Ornpenenenrie pa3sMepoB MalbIX Tel.

AN S

N3mepenue temmepaTypbl TpH MOMOIIU KUIKOCTHOTO TEPMOMETpa M JaTyUKa
TEMIIEPaTyphl.
6. [IpoBeneHue uccrneAoBaHMs MO MPOBEPKE TUIOTE3bl: NAJbHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA MYCKA.

Paspnen 2. IlepBoHauyaibHbIE CBEACHNUSI O CTPOCHHUHU BelleCTBA.

CtpoeHue BemIeCTBa: aTOMbl U MOJIEKYJbI, MX pa3Mepbl. OMNbITHI, J0Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BELIECTBA.

JIBr>keHne dvacTtul] BemiecTBa. CBA3b CKOPOCTHU ABWKEHUS YACTHUI[ C TEMIEPaTypoil.
BpoyHoBckoe nBuxenue, auddysus. BzaumoneiicTBue 4YacTHIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHHUE.

ArperatHple COCTOSHHS BEIIECTBA: CTPOEHUE Ta30B, IKUIKOCTEM U  TBEPABIX
(kpucTaminueckux) Ten. B3auMoCBs3b MEX]y CBOWCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JIBUKEHUSI.

2. HaGmropenne muddysum.

3. HaGmroaeHue siBjeHUHN, OOBSCHAIONINXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHIL

BEIIECTBA.
Jlabopamopusie pabomul u onvimul.
1. Ouenka quameTpa aToMa METOJOM PSIOB (C UCTIONIb30BaHUEM (oTrorpaduii).



2. OnbIThl IO HAOIIOACHHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 110 OOHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKSHHUSL.

Paznen 3. /IBu:xeHMe M B3aUMoieCTBHE TeJl.

Mexannueckoe ABWKEeHHE. PaBHOMEpHOE M HepaBHOMEpHOe JBHXeHue. CKOpOCTb.
Cpenusist CKOpOCTb MPU HEPABHOMEPHOM ABMKEeHUU. PacuéT myTu U BpeMeHH JIBHKECHHUS.

SBneHue mHepuuu. 3aKOH HMHEpUMU. B3aumonelcTBUE Ten KaK MPUYMHA HW3MEHEHHUS
CKOpPOCTH JIBMD)KEHHsI Tel. Macca kak Mepa umHepTHocTH Tena. [lmoTHocTh BemiectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHHUIIe 00bEMa BELIECTRA.

Cuna kak xapakTepucThka B3aumojencTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBI JAMHAMOMETpA. fIBI€HHE TArOTEeHUs W cwia Tsxectu. Cuna
TSDKECTU Ha Apyrux ranerax. Bec Tena. HeBecomocTs. CrokeHHe CHIl, HAPaBJICHHBIX IO
oaHoi mpsiMmoid. PaBHoneicTByromas cuii. Cuiia TpeHusi. TpeHrue CKOJIbKEeHUS U TPEHHUE TTOKOSI.
Tpenue B Ipupoae U TEXHUKE.

Jemoncmpayuu.

HaGmroienne MexaHn4ecKoro ABMKEHUS Tea.

N3mepenue CKopocTH NPSIMOJIMHEMHOTO ABUKEHUS.
HaGmtonenue sBieHus: HHEPIUU.

Habnronenne n3MeHeHus] CKOPOCTH MPU B3aMMOJICHCTBUU Tell.
CpaBHeHME Macc MO B3aUMOJEHCTBHUIO TEN.

ok wnE

CnoxxeHue cuil, HapaBJIEHHBIX IO OJJHON IPSMON.

Jlabopamopnuie pabomut u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO IBMXKEHHS (IIapuKa B >KUJIKOCTH, MOJEIU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

2. OrmpeneneHue cpeqHeil CKOPOCTH CKOJBXKEHHS Opycka WU MIapuKa MO HAKIOHHOU
MJI0CKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPOTO TeA.

4. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb PACTSKEHUS (AedopMalun) Npy>KUHbBI OT
MPUIIOKEHHOW CHJIBI.

5. OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHUS OT Beca Teljla U
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEM.

Paznen 4. JlaBieHue TBEPABIX TeJl, (KUAKOCTEN U ra3oB.

Hasnenue. CnocoObl yMEHBUIEHMS W YyBEIWYEHUs naBieHus. JlaBieHue rasa.
3aBUCUMOCTbD JIaBJIEHUs raza oT 00bEéMa, Temrnepatypsl. [lepenaya qaBinenust TBEpABIMU TEIaMHU,
KUAKOCTAMM M rasamu. 3akoH Ilackans. [IHeBMaTnueckre MammHbl. 3aBUCHMOCTD JABJICHUS
KHUIKOCTH OT TayOunbl. ['mapocratmyeckumit mapamokc. CooOmaronigecs COCY/IBI.
['unpaBnnyeckre MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe nasiaeHue. [IpuyuHbl CylecTBOBaHUS BO3AYLIHON
o6onouku 3emnu. OnbiT Toppuuennu. U3mepenue armocdepHOro naBieHUs. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJIEHUS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopbsl i u3MepeHus
aTMoc(epHOTo AaBJICHHUS.

JleiicTBHE KUAKOCTH U Ia3a Ha IOTPYKEHHOE B HUX TeJ0. BpITankuparomas (apxuMe108a)
cuna. 3akoH Apxumena. [InaBanue ten. Bozayxomnnasanue.

Hemoncmpayuu.



ok ownpE

o ~

3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

[lepenaua naBieHUs KUAKOCTHIO U Ta30M.

Coobmaronuecs Cocyibl.

I'mapaBnuueckuii mmpecc.

[IposiBnenue nerictBust aTMOCHEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTH Tela M
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITANKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUJIKOCTH.

VYcnoBue 1U1aBaHus TEJN: IUIABAHUE WIM TOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHUS IIJIOTHOCTEN Tela U AKUJKOCTH.

Jlabopamopnuie pabomut u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B KUIKOCTh
YacTH TeJa.

Ornpenenennie BBITAJKUBAIOLIECH CHIIBI, JIEUCTBYIOUIEH Ha TEJNO, IMOTPYXEHHOE B
AKHUKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHJIbI, JEUCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT MacChl TeJa.

OMbIThL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMUBAIOLIEH CUJIbI, AEHCTBYIOLIEH Ha
TEJIO B KUJKOCTH, OT 00BEMA MOTPY>KEHHON B KUJIKOCTh YaCTH T€Ja U OT MIIOTHOCTH
AKUJKOCTH.

KonctpyupoBanue apeomeTpa WIM KOHCTPYHPOBAHHUE JIOAKA U OIpeAccHHEe €&
IpY30MO0ABEMHOCTH.

Pa3zpnen 5. PadoTa 1 MOIIHOCTB. JHEpPrus.
Mexannueckas pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecHs

pbryara. [IpumeHneHnue npaBuiia paBHOBECHs pblyara K OJ0Ky. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ] mpocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas 3Heprus. Kunernueckas M mnoreHuuanbHas 3Heprus. lIpeBpaiienue
OJIHOTO BU/1a MEXAHUYECKON YHEPIUHU B IPYTrOi. 3aKOH COXPAHEHHMSI DHEPTUN B MEXAHHKE.
emoncmpayuu.

1.

[IpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimel.

1.

w

Onpenenenre pabOThl CHIBI TPEHUS MPU PABHOMEPHOM [JBUKEHUH Tella [0
TOPU30HTAIIBHON TOBEPXHOCTH.

HccenenoBanue ycinoBUi paBHOBECHS pblyara.

N3mepenue KIIJl HaKIOHHON MITOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKON DHEPTHH.

8 KJIACC
Pa3zgea 6. TeniioBbIe ABJICHUS.

OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUS BEIlEeCTBa.
Macca u pasMepsl aToMOB M MoJieKyJ. OTBITB, MOATBEP)KIAIOIINE OCHOBHBIE MOJOXKCHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.



Monenu TBEpAOTO, )KUIKOTO U ra3000pa3HOro cOCTOsIHUM BenlecTBa. Kpucraninyeckue u
amop(Hsbie Tena. O0bsiICHEHNE CBOMCTB ra3oB, KUAKOCTEH U TBEP/IBIX TEJl HA OCHOBE MOJOKEHUN
MOJIEKYJISIPHO--KUHETHYeCKO Teopuu. CMauumBaHuWE W KanmWUISpHbIE SIBIEHUA. TersioBoe
pacuIMpeHue 1 cokaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOpPOCTBbIO TEIUIOBOIO JIBUYKEHHUS YacCTHII.
Buyrpennsisi sHeprusi. CrocoObl HM3MEHEHUS BHYTPEHHEM OJHEpPruu: Teruionepeaada u
coBeplIeHHE paboThl. Buasl Teruionepenayu: TEMIONPOBOAHOCTh, KOHBEKIINS, U3JTyYECHHUE.

KonnuectBo TemnoTel. YenbHas TEIJIOEMKOCTh BEHIECTBA. TeMIO0OMEH U TEIIOBOE
paBHOBecuE. YpaBHEHHE TeIIoBoro OanaHca. [lnaBneHue m oTBepJeBaHNE KPUCTATNIMYECKUX
BEIIeCTB. YAenbHas TemioTa ruiaBneHus. [lapooOpazoBanue u koHaeHcanusi. Vcmapenwue.
Kunenue. YnenpHas Tersora mapooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHHUSI OT
aTMoc(epHOTO AaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y ieJIbHAs TEIIOTa CTOPAHMUSL.

[Ipuniunsr pabotel TemnoBbix asurateneit KIIJ[ temnmoBoro asurarens. TemioBbie
JBUTATEIH U 3aLIUTA OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTHH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

HaGmonenue GpoyHOBCKOTO ABUKEHUS.

Hab6monenune nuddysumn.

HabGmionenue sBieHnii cMaulBaHUS ¥ KallWJUISPHBIX SBJICHUH.

Habnroienne TenioBoro paciuupeHus Tell.

N3meHeHue naBieHus ra3a Npyu U3MEHEHUH 00bEMa U HAarpEeBaHUU WM OXJIAXKICHHH.
[IpaBuia u3mepeHus: TEMIEPaTypBhl.

Bunae! Tenonepenaumn.

OxnaxaeHue Mpyu COBEPLUICHUN PaOOTHI.

. HarpeBanue npu coBepiieHun paboThl BHEUTHUMU CHIIAMHU.

©WooNOAWDNRE

10 CpaBHeHHE TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

11. HaGaroneHue KumeHus.

12. HaGmroieHre mOCTOSIHCTBA TEMITEPATYPhI MPH TIABJICHUH.

13. Monenu TEemI0BbIX ABUTATENIEH.

Jlabopamopnuie padbomut u onvimel.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJT MOJICKYJIIPHOTO MPUTSHKEHHUS.

OMBITHI 11O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM MIIU caxapa.

OnbITHI O HAOJIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPBIX TElL.
OmnpezeneHre NaBJICHNS BO3lyXa B OAJIJIOHE IIMPHUIIA.

O rowbdPE

OmnbITE, IEMOHCTPHUPYIOIINE 3aBUCHUMOCTH JABJICHHA BO3AyXa OT €ro o0béMa u

HarpeBaHUs WU OXJIAXKICHUS.

6. IlpoBepka THIOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA J>KHUJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIlepaTyphl.

7. HaOmonenue u3MeHEHHs BHYTPEHHEH PHEPTUU Teja B pe3ysibTaTe TeIulonepeaadu u
pabOThl BHEIIHUX CHIL.

8. HccnenoBanue siBIEHUS TEIIOOOMEHA TP CMEIIMBAHUN XOJIOAHON U ropsiueid BOJBI.



9. OmpezeneHre KOJNIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpPH TEIJIOOOMEHE C
HArpeThiM METAJIUIMYECKUM LIUJIMHIPOM.

10. Onpenenenne yneabHON TEMIIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue mporecca UCapeHusl.

12. OnpeneneHne OTHOCUTEILHOM BIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI MJIaBICHHUS JIb/A.

Pazgen 7. DileKTpuYecKHe U MATHUTHBIE SIBJICHUS.

Onektpuszanusa Ten. J[Ba poja 3JIeKTpUUECKUX 3apsAaoB. B3aummoneiicTBue 3apsyKEHHBIX
Ten. 3akoH KyioHa (3aBUCHMOCTH CHJIBI B3aMMOJICUCTBUSL 3apSDKEHHBIX TET OT BEJIMYUHBI
3apsI0B M PACCTOSTHUSI MKy TEJIaMHu).

Dnektpuueckoe nosie. Hampsx€HHOCTh 3nekTpudeckoro noss. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEeMEHTapHbIN AJIeKTpuuyeckuil 3apsa. CtpoeHue
atoma. [IpoBOJHUKYN U AUAIIEKTPUKU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOT0 3apsia.

DNEeKTpUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. McTOUHMKH
MOCTOSIHHOTO TOKa. J[eMCTBUS AIEKTPUUECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUH TOK B KHUJIKOCTSAX U ra3zax.

Onektpuueckas uenb. Cuina Toka. OlekTpudyeckoe HampsbkeHue. ComnpoTuBIeHUE
MPOBOJHUKA. YJIEJIbHOE CONPOTHUBICHHE BellecTBAa. 3akoH Owma Ui ydacTKa LENH.
[TocnenoBaTenbHOE U MapajuieIbHOE COEAUHEHNE TPOBOIHUKOB.

Pabota 1 MOIITHOCTB 3JIEKTPUYECKOT0 TOKa. 3akoH Jxoyns—JleHna. DnekTpuueckue nenu
Y IOTPEOUTENH AIIEKTPUIECKON sHeprun B ObITY. KOpoTKOE 3aMbIKaHUE.

[ToctossHHbIE MarHWTHL. B3amMonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJE.
MarnuTtHoe 1osie 3eMJIM U €ro 3HaueHue i kU3HU Ha 3emuie. OnbIT Dpcrena. MarnutHoe
TOJI€ DJIEKTPUUYECKOTO TOKA. [[pMeHeHne 3IeKTPOMArHUTOB B TEXHUKE. J[€iICTBHE MAarHUTHOTO
MoJisi Ha MPOBOJAHUK C TOKOM. OJEKTPOABUTaTeNb IOCTOSHHOrO ToOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SIBiaeHue snaekTpoMarHuTHOM wuHaykuuu. [lpaBuio JleHna.
OnektporeHepatop. CrnocoObl TOMYYEHHUS DJICKTPUUYECKON SHEPruu. IJIEKTPOCTAHIMK Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tel.

JIBa posia 2JIEKTPUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEll.
YCTpoHCTBO U AEUCTBHUE IEKTPOCKOTA.

DNEeKTpocTaTUYECKast MHAYKIUS.

3aKOH COXpPaHEHUS PICKTPUUECKUX 3aPsJIOB.

IIpoBOAHMKH U JUDIIEKTPUKH.

MopenupoBaHne CHIIOBBIX JIMHUH DJIEKTPUUECKOTO TOJIS.

HcTouHrKH MOCTOSIHHOTO TOKA.

. JIecTBUS DIEKTPUIECKOTO TOKA.
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10 DNEKTPUUECKUIN TOK B KUJIKOCTH.
11.T a30BbIl pa3ps.
12. I3amepeHue CHIIbI TOKa aMIIEPMETPOM.



13. 3mepeHnue 311eKTpUYecKoro Hanps>KeHUs BOJIbTMETPOM.

14.Peoctat u Mara3uH CONPOTHUBIICHUN.

15. B3aumoeicTBre MOCTOSTHHBIX MAarHUTOB.

16. MonennpoBaHrue HEBO3MOKHOCTH Pa3esIeHUs MOJII0COB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX TMOJIEN MOCTOSSHHBIX MAarHUTOB.

18. OmpIT Dpcrena.

19. MarauTtHoOe moJjie ToKa. DIIEKTPOMAarHHUT.

20. [leiicTBME MarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM.

21. DAeKTpoABUTATENh TIOCTOSTHHOTO TOKA.

22.UccnenoBanue sIBIEHUS DJIEKTPOMArHUTHON MHAYKIIHUH.

23. OnbrTer Dapaes.

24.3aBUCUMOCTD HAIpPaBIEHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHUI €ro BOSHUKHOBEHUSI.
25. DnexTporenepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomol u onvimeol.

OMNBITHI 10 HAOIIOJECHUIO SJICKTPU3AIUU TEJ UHAYKIIUEH U TTPU COMPUKOCHOBEHUHU.
HccnenoBanue AecTBUS 3JEKTPUUECKOTO MOJIS HA MPOBOJHUKH U TUDJICKTPUKH.
COopxka u mpoBepKa padOoTHI AIEKTPUIECKOH IEH MTOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 pe3UCTOP, OT COMPOTUBICHUS

ok wnE

pE3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbITBl, JE€MOHCTPUPYIOIIUME 3aBHCUMOCTb  DJIEKTPUYECKOTO  CONPOTUBICHHUS
MIPOBOJHUKA OT €r0 JUIMHBI, TUIOIIA/IM ONIEPEYHOr0 CEUYEHUsI U MaTepuara.

8. IlpoBepka mpaBuiIa CIOXKEHHsS HANPSDKEHUH HpPU MOCIEI0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia i CHIIbI TOKA P MapajieIbHOM COeIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA, MAYILIETO Yepe3 JaMIIOUKy, OT HaNpsKEeHUs
Ha HEH.

13. Onpenenenue KII1/1 narpeBarens.

14. UccnenoBaHne MarHUTHOTO B3aMMOJICHCTBUS TIOCTOSSHHBIX MarHUTOB.

15. U3y4yeHre MAarHMTHOrO MOJS TOCTOSHHBIX MAarHUTOB MpPU HUX OOBEIUHEHUU U
pa3JeeHNH.

16. VccnenoBanue AEHCTBHS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJACUCTBUS KaTYIIKU C TOKOM
Y MarHuTa OT CUJIbl TOKA U HAIPABJICHUS TOKA B KaTYLIKE.

18. 3yuenue n1eicTBUS MarHUTHOTO MOJISI HA TPOBOJJHUK C TOKOM.

19. KonctpyupoBaHue 1 u3y4eHrue padoThl SIEKTPOIBUTATEIIS.

20. Usmepenue KI1J] anekTpoaBUrarenbHoil yCTaHOBKHU.

21.OnbITEL 1O UCCIEAOBAHUIO SBICHHS JIEKTPOMArHUTHOW HMHIYKIWU: HUCCIIEIOBAHUE
M3MEHEHMI 3HAaUY€HHUS U HaIlpaBJICHUs] MHIYKLIMOHHOTO TOKA.

9 KJIACC



Pasznen 8. Mexannueckue siBJeHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. CrucreMa orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBWXKEHUA. PaBHOMepHOE MpsMOJIMHENHOE JBHKEeHHE. HepaBHOMepHOE
npsiMoJIMHENHOe ABMXKeHue. CpelHsisi U MTHOBEHHAas CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsiMoInHeHoe BkeHne. CBoOogHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOE NBIKEHUE TIO OKpYX)HOCTH. llepron u yactora oOpamienus. Jluneitnasa u
yIJI0Basi CKOPOCTU. LIeHTpoCTpeMUTENBHOE YCKOPEHNE.

Ilepsoiit 3akoH Herotona. Bropoit 3akon Herotona. Tperuit 3akon Herotona. IIpuniun
CYNEPIIO3UIUU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CUJia TPEHHS CKOJIBKEHHS, CHJIa TPEHUS
MOKOS1, APYTUE BUJIbI TPEHHUSL.

Cuma TSOKECTH W 3aKOH BCEMUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOIO TMaJICHUS.
JlBuxenne maHer Bokpyr Connma. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
MEPETPY3KHU.

PaBHOBecue MaTepraibHOM TOUKH. AOCOMIOTHO TBEPAOE Tello. PaBHOBecHe TBEpIOTO TEma
C 3aKpEIUIEHHON OChIO BpamnieHus. MomeHT cuiibl. LleHTp TsoxecTu.

Nmnynec Tena. M3meHenne ummynbca. UMIynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHKEHUE.

Mexannueckast pabota u MoirHOCTb. PaboTa cui TsbkecTd, ynpyroctu, TpeHusi. CBsisb
sHepruu U paboThl. [loTeHIManbHas 3HEprusi Teja, MOAHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenunanpHas s3HEpTUs CxKATOM pYyKUHBI. Kunetnyeckas sueprus. Teopema 0 KHHETHUYECKON
SHEpruu. 3aKOH COXPaHEHUS MEXAaHUYECKON YHEPIUH.

emoncmpayuu.

1. HaGmroneHne MEXaHMYECKOTO JBMKEHUSI T€Jla OTHOCUTEIHHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTed U TPACKTOPHM JBMXKEHHSI OJTHOTO U TOTO K€ Tela OTHOCHUTEIHHO

pa3HBIX TEJ OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEHHOTO JBHKCHHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaGnronenue nBM>KeHUS Tea MO OKPYKHOCTH.

6. HabmroneHne MexaHUUYECKUX SIBICHUMN, MPOUCXOISAIINX B CUCTeMe oTcuéTa « Tenmexkar

pu €€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCUTENBHO KaOuHeTa GU3HUKH.

/. 3aBHCHUMOCTh YCKOPEHHS Tejla OT MacChl TeJa U IEUCTBYIOIEH HA HETO CUJIBI.

8. HaGmrogeHue paBeHCTBa CHII PU B3aUMOJCHCTBHUH TEJL.

9. HM3meHeHue Beca Tenla MPH YCKOPEHHOM JBUKCHHH.

10. I[Tepenaya ummynbca Ipyu B3aUMOJICHCTBUU TE.

11.TIpeoOpa3oBaHus SHEPTHH MTPHU B3aUMOACHCTBUH TEIl.

12. CoxpaneHre UMIyJbca MPU HEYIPYTroM B3aMMOICHCTBUH.

13. Coxpanenue uMIyibca mpu adCOOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14. HabGnroieHre peakTUBHOTO JIBHKCHHUS.

15. Coxpanenue MexaHHUECKOI SHEPTruu MPU CBOOOTHOM Ma/ICHUH.



16. CoxpaHeHue MeXaHMYECKOM HEPruy Npy JABUKEHUH TeNa MO ASHCTBUEM NPYKUHBI.

Jlabopamopusie pabomul u onvimol.

1. KoHcTpyupoBaHHMe TpakTa JAjsi pa3roHa M JAJbHEUIIEr0 PaBHOMEPHOIO JBUKEHUS
IIAPUKA UITU TEJIEHKKH.

2. OmnpezneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpyCKa WM JBIDKEHHS IIapHKa IO
HAaKJIOHHOH TUIOCKOCTH.

3. Ompenenenue YCKOpEHHUsI Tella MPU PAaBHOYCKOPEHHOM [BMKCHHH IO HAKJIOHHOM
IUIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBUKEHUU 0€3
HA4aJIbHOM CKOPOCTH.

5. IlpoBepka rumore3bl: €ciud MNpPU PABHOYCKOPEHHOM [BHUKEHUM 0€3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCA KakK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKU BPEMEHH OJJUHAKOBBI.

6. HMccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOIO
JaBJICHMUS.

7. Ormpenenenue K03PGUIIMEHTA TPEHUS CKOIBKCHHSL.

Onpenenenne XECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOThl CWIIBI TPEHHUS MPU PABHOMEPHOM JIBWXKEHHM Tela IO
TOPU30HTAIBHON ITOBEPXHOCTH.

10. Onpenenennie paboOThl CUJIBI YHOPYTOCTH INpPU MOIBEME TPy3a C HUCIOIb30BAHUEM
HEMOJIB’KHOTO U MOJIBUKHOTO OJIOKOB.

11. VI3yueHue 3aK0Ha COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanudeckue Ko1e0aHUs U BOJTHBI.

KonebarenpHoe nBmkenue. OCHOBHbBIE XapaKTEPUCTUKU KOJIeOaHM: MEpuoj, 4acToTa,

aMIuTyna. MaremaTudecknid M TNPYKUHHBIA MasATHHKU. [IpeBpamieHue sHepruv mpu

o

K0JIeOaTEeIbHOM JBHMIKCHUH.
3aryxatomue konebanusi. BeiHykneHnnbie koynebanus. Pesonanc. MexaHn4yeckue BOJTHBI.
CaolicTBa MexaHUYECKHUX BOJIH. [IpogosibHBIE M OIEpeYHbIe BOJIHBI. [[JTMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MeXaHMYECKUE BOJIHBI B TBEPAOM TeJ€, CEHCMUYECKHE BOITHBI.
3ByK. ' poMKOCTh 3ByKa ¥ BbIcOTa TOHA. OTpaskeHue 3ByKa. MH(Gpa3ByK U yIBTpa3BYK.
Hemoncmpayuu.
Hab6nronenne konebanuii T Mo IeWCTBUEM CHUITBI TSXKECTH M CHITBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGmroienre BRIHYXICHHBIX KOJIeOaHUN U PE30HAHCA.
PacnpocTpanenue npoaoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
HabGmtonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wnrE

AKycTudeckuil pe3oHaHC.

Jlabopamopusie pabomul u onvimul.

1. OmnpeneneHue 4acTOTHl U MEPUOAA KOJEOAHUM MaTEMAaTUYECKOTO MasiTHUKA.

2. OrmpezeneHue 4acTOThl U IEpUoa KojiedaHU NPyKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOAa KOJeOaHWH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.



4. VccnenoBaHue 3aBUCHMOCTH MepHoia KoineOaHUN MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH TEpHOAa KOJeOaHUU Trpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OnbITE, OEMOHCTPHUPYIOIIME 3aBHCHMOCTH TEpHOJa KOJIeOaHW TMPY>KUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTU MPYKUHBL.
7. W3mepeHue yckopeHus: CBOOOJHOTO MMaJIEHUSI.
Paznen 10. DjieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJNHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoyH. [Ilkama »neKTpOMarHUTHBIX BOJH. VCnosb30BaHHWE SJIEKTPOMArHUTHBIX BOJH JUIsS
COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOICTBA CBETA.
Jlabopamopnuie padomut u onvimel.
1. M3ydeHue cBOMCTB 3EKTPOMAarHUTHBIX BOJH C OMOIIbIO MOOUIBHOTO TenaedoHa.
Paszpnen 11. CBeroBbie siBJICHHS.
JlyueBasg mopaens cBeta. Mcrounnku cera. [IpsMonuHeiiHOe pacpoCTpaHEHHE CBETA.
3atmenusa Connua u Jlynsl. Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpakKeHUs CBETA.
[Ipenmomnenue cBera. 3aKoH npenomMieHus cBeta. [loHOe BHYTpEHHEE OTpaKeHUE CBETA.
Hcnonp30BaHne NOJIHOTO BHYTPEHHETO OTPAXEHUS B ONITUYECKUX CBETOBOAAX.
JIunza. Xon nydeit B snmu3e. OnTuueckas cuctema Qoroamnmapara, MUKpOCKONa H
teneckorna. ['na3 kak ontudeckas cucrema. baIn3opyKocTs U 1allbHO30PKOCTb.
Paznoxenne Oenoro ceera B cnekTp. OnbiTel HbtoToHa. CnojkeHue CHEKTpalibHbBIX
uBeToB. Jlucnepeus cBera.
Hemoncmpayuu.
[IpsamonrHENHHOE pacupOCTPAHEHNE CBETA.
OtpaxeHue cBera.
[Tony4yenne n300paskeHUid B MIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomiienne cBera.
OnTryeckuil CBETOBO/.
Xoa nyueit B coOuparonieit TuH3e.
X0 1ydeu B pacCeUBarOLIEH JIMH3E.
[Tomyuenne n300paxeHuii ¢ TOMOIIBIO JIHH3.
. Ilpunnun aeiictBus goroannapara, MUKpOCKOTA U TeJIECKOMa.
10. Mogens r1a3a.
11. Paznosxxenne 0emoro cBeTa B CIEKTP.
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12.Tlony4yenue 6emoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX LIBETOB.
Jlabopamopusie pabomul u onvimul.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO JIy4a OT YIJIa MaJeHUs.
2. W3yueHue xapakTepUCTHK M300paKeHUs MpeaIMeTa B IUIOCKOM 3epKalie.



3. HccnepoBanue 3aBUCUMOCTH yTiia MIPEIOMIICHUS CBETOBOTO JIy4a OT yIJia MaJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[Tonyuenue n3o0paxeHuil ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenue GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPATOIIEH JTUH3HI.
OnbITHI IO Pa310KEHUIO OEJIOro CBETa B CHEKTP.

OnpITH 10 BOCHPUSITHIO LIBETa MPEIMETOB IMPH WX HAOIIOJIEHUU uYepe3 LIBETOBbHIC
(GUIBTPBL.

Pasznen 12. KBanToBble siBJIeHUA.

OmneiTel Pezepdopra u ninanerapHas Mozenb aroma. Mogens aroma bopa. Mcnyckanue u
NOTJIOIIEeHNE cBeTa aToMOoM. KBaHThI. JInHeluaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, O6eTa- W ramma-usnydenus. CTpoeHHE aTOMHOTO sJipa.
Hyknonnas Mopens aromHoro sigpa. M3orombl. PaanoaxktuBHble npeBpamieHus. llepuon
MoJiypacraja aTOMHBIX sJIEp.

SAnepHble peakiny. 3aKOHbI COXPAaHEHHUSI 3apPsI0BOTO U MACCOBOI'O YUCEI. DHEPIHsI CBA3U
aToMHbIX sifep. CBsi3p Macchl M SHepruu. Peakuuu cuHTe3a M AeneHus saep. Mctounuku
sHeprun CoJHIa U 3BE3].

SAnepHas HepreTuka. J[elcTBUSA paMOAKTUBHBIX U3JIyYCHHUI HA )KUBbIE OPTraHU3MBI.

emoncmpayuu.

CrieKTphl U3IYy4EHHS U TOTJIOICHHUS.

CrexTpsbl pa3InyHbIX Fa30B.

Cnekrtp Bomopoaa.

Hab6monenue TpexoB B kamepe BuibcoHa.

PaGota cuéTurka HOHU3UPYIOMIMX U3TYUYEHUH.

Perucrtpanus usnyyeHust NpupoOAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimel.

1. HaGmroneHue CIUIONMIHBIX U JIMHEWYAThIX CTIEKTPOB U3TYYCHHS.

2. UccnenoBaHue TpPEKOB: M3MEPEHHME SHEPIHMM YacTULBI MO TOPMO3HOMY IyTH (MO
dotorpadusim).

3. M3mepeHue paanoakTUBHOIO (hoHa.

No ok

ok wnE

IHoBTOpHTEILHO-00001IAKOINIT MOAYIb.

[ToBTOpHUTENHHO--0000IIAIONIMI  MOAYAh MpEeTHA3HAYCH JUIsI CHCTEMaTH3allud |
0000IIeHNsI TPEAMETHOTO COJEPKAaHUSI U OIBbITa JEATENbHOCTH, MNPUOOPETEHHOTO NpHU
M3YYEeHUHU BCErO Kypca (DM3HMKH, a TakKe JIJS MOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY
9K3aMeHy o Qu3uKe 7151 00yUaIoIUXCsl, BBIOPABIIMX ATOT yUECOHBIN MTPEeIMET.

[Ipy w3y4eHMM [aHHOTO MOAYJS PEATH3YIOTCI W CHUCTEMAaTH3UPYIOTCS  BUIBI
NESITETPHOCTH, HAa OCHOBE KOTOPBIX OOECTEUMBACTCS JOCTH)KCHHWE TMPEAMETHBIX U
METanpeMETHBIX TUIAHUPYEMBIX Pe3yabTaToB 00yueHus, pOpMHUpYETCsi €CTEeCTBEHHOHAYUHAs
TPaMOTHOCTB: OCBOCHHE HAYYHBIX METOJOB HCCJICIOBAHMS SIBICHUN TNPUPOABI M TEXHUKH,
OBJIQJICHUE YMEHHUSAMH OOBACHATH (DU3MUECKUE SIBICHUS, MPUMEHSS MOJy4YCHHbIC 3HAHMUA,
pelaTh 3a/1a4M, B TOM YHCJIe KAYeCTBEHHBIC U IKCTICPUMEHTAIbHBIC.

[TpuHIMTIHABHO AESITENFHOCTHBINA XapaKkTep TaHHOTO pa3JieNa pealn3yercs 3a CYET Toro,
YTO 00yJaroIINecs BHITOIHSIOT 33aJaHMs, B KOTOPBIX UM TPE/TaraeTcs:



Ha OCHOBE MOJIyYE€HHBIX 3HAHUN PacllO3HABATh U HAYYHO OOBIICHATH (PU3NUECKUE SABIICHUS
B OKpYXarouieil mpupo/ie ¥ MOBCETHEBHOM KU3HU;
WCIIOJIb30BAaTh HAYYHBIE METO/IbI UCCIEOBAHUS (PU3UUECKUX SBJIICHHM, B TOM YUCIIE AJIS
IPOBEPKHU TUIOTE3 U MOJIYYSHHS] TEOPETUUECKUX BHIBOJIOB,;
OOBSACHATH HayYHbIE OCHOBBI HamOoJiee BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPaKTUYECKOTO HCIIONIb30BAaHUS PA3IMYHBIX HWCTOYHHUKOB HHEPTrUU Ha OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3ydyenune ¢Gu3nMkn Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HaIpaBiIeHO Ha

AOCTMIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U ITPCAMCTHBIX 06pa30BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynbrare wu3yudeHuss (U3MKM Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUS Y

oOyuatorerocst 0yayT cpopMHUpPOBaHbI CIAEAYIOMINE JIMYHOCTHBIE PE3yJIbTAThl B YACTH:

1) NIaTpHOTHYECKOr0 BOCTIUTAHUS

) mposiBIeHUE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hU3HUECKOM
HayKH;

] IEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa:kKIaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

] TOTOBHOCTbH K aKTUBHOMY YYacTHIO B 00CYXJCHUU OOIIECTBEHHO 3HAUUMBIX M STUYECKHUX
mpo0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHUH (QU3UKHY;

] 0ocO3HaHME Ba)KHOCTH MOPAIBHO--3TUYECKUX TPUHIUIOB B JIEATEIBHOCTHA YUYEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHUSA:

] BOCTIpUSITHE ICTETUYECKUX KAa4eCTB (PU3MUECKON HAyKH: €€ TApMOHUYHOTO MMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUS

] oco3HaHME IEHHOCTH (U3UYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEUIIIEH COCTABIIAIOIIECH KYJIbTYpPHI;

] pa3BUTHE HAYyYHOU JTF0O03HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM IS TEILHOCTH;

5) popmupoBaHus KyJbTYPbl 310POBbS U SMOLUMOHAJIBHOI0 0JIArOMOJIy U

] oco3HaHHME IIEHHOCTH 0e30macHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXXHOCTH TMpaBWiI O€30MacHOTO TMOBEJACHHUS Ha TPAHCIOPTE, Ha JOpOrax, C
ANEKTPUUYECKUM U TETIOBBIM 000PY/I0BAHHEM B JJOMAIITHUX YCIOBUSX;

] chopMHUPOBAHHOCTH HaBbIKa pedIeKCUM, MPU3HAHUE CBOETO MpaBa Ha OMIUOKY U TaKOTO
K€ MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOT0 BOCTIUTAHUSA:

] aKTHBHOE y4acTHE€ B PEIICHUH MPAKTUYECKUX 3aJ71a4 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3aluu, TOpojAa, Kpas) TEXHOJOTUYECKOM M COLMAIbHOW HANpaBI€HHOCTH,
TPeOYIOIINX B TOM YUCJIE U GU3UUECKUX 3HAHUIA;

] MHTEepeC K MPAaKTUYECKOMY U3yUYeHHUIO Mpodeccuit, CBA3aHHBIX ¢ (PUBUKOIA;

7) 3K0JI0rM4eCKOro BOCIUTAHUSA

(] opueHTanusi Ha TpUMEHEHHe (U3MYECKUX 3HAHWM A penieHus 3amad B 00JacTu
OKpY’Karollel cpefpl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKA MX BO3MOXHBIX MOCIEICTBUM
JUISL OKPYXKAKOIIEH CPEJIbL;

] oco3HaHME rI100aTbHOT0 XapaKTepa SKOJOTUUECKUX MPOOJIEM U ITyTel UX PEIICHHS;

8) apanTanum K U3MEHAIIUMCS YCJIOBHSAM COUMAJIBLHOM U IPUPOAHOI Cpeabl:

] moTpeOHOCTh BO B3aUMOJCHCTBUU TPH BBHITIOJTHECHUU WCCIEIOBAHUNA U TMPOEKTOB
(br3UYEeCKOl HAMTPaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

(] MOBBIIIIEHNE YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO JeATeTbHOCTb;



] moTpebHOCTh B ()OPMHPOBAHWM HOBBIX 3HAHHM, B TOM 4uclie (HOPMYyIHPOBATH HJIEH,

IHOHATHA, TUIIOTE3HI O (1)I/I3I/I‘-ICCKI/IX 00BbEKTax u SABJICHHUAX,

e [] oco3Hanue 1ePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

o [] INIAHUPOBAHUC CBOCTO PA3BUTHUSA B HpI/I06peTeHI/II/I HOBBIX (bI/ISH‘ICCKI/IX 3HaHHfI;

o [] CTPCMJICHUC AHAJIIM3UPOBATH W BBIABJIATH B3aMMOCBA3U IMPHUPOIbLI, O6H_[CCTBa n

9KOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BaAHUCM (bl/ISI/ILICCKI/IX 3HaHI/II71;

e [] OIEHKA CBOMX JICUCTBHHA C Y4ETOM BIHMSHHUS Ha OKPYKAMOIIYIO CPEIy, BO3MOXKHBIX
ri100aJIbHBIX ITOCIEACTBUH.

METAIIPEJIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOEHMS NporpaMMmbl O (U3MKE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanusi y oOywaromierocsi O0yayTr chOpMHpOBaHBI MeTampeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIIME [103HABATENIbHbIE YHHUBEpPCAJbHbIE Yy4yeOHbIE JI€HCTBUSA, KOMMYHUKATHBHbBIE
YHHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIE YIEOHbIE TCHCTBHUS.

ITo3HaBaTebHBIE YHUBEpPCaJAbHBbIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble JJornueckue qeHcTBHSA:

BBISBIISITH U XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKA OOBEKTOB (SBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS I 0000IICHNUS
Y CpaBHEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pAaCCMATPUBAEMBIX (haKTaxX, TaHHBIX U
HaOJTIOICHUSIX, OTHOCSIINXCS K (PU3MYECKUM SBICHUSM;

BBISIBJIATh MIPUYMHHO--CJICACTBEHHBIC CBS3M IPH HU3YYCHUU (U3NYECKUX SBJICHUNA U
MPOLIECCOB, JeJIaTh BBIBOJABI C HCIOJB30BAaHUEM JACTYKTHBHBIX W HHIYKTHBHBIX
YMO3aKIIFOUEHHH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3SX (DU3HMUECKUX BETUUHH;
CaMOCTOSITENIBHO  BBIOMpATh CIOCO0 pelieHuss yueOHoW (Qu3myeckoil 3agauu
(cpaBHEHHE HECKOJIBKHMX BapHAaHTOB pEIIEHUs, BBHIOOp HamOoiiee MOAXOJSIIETO C
y4€TOM CaMOCTOSATEIBHO BBIJICTICHHBIX KPUTEPHEB).

Ba3zoBbie uccienoBarebCKue AeiiCTBUA .

MCTIOIH30BaTh BOMPOCH! KaK MCCIICIOBATEIHCKIUI HHCTPYMEHT MTO3HAHMS,

MPOBOJUTH 10 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(hU3UYCCKUN SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAaHNE (PU3UICCKOTO SIBICHUS;
OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIINIO, IOJYYEHHYIO B XOJI€
MCCIICZIOBAHUS WIN HKCIIEPUMEHTA;

CaMOCTOATENBHO  (OPMYIUPOBaTH OOOOIIEHUS ¥ BBIBOJABI 10  pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, OTBITA, HCCIICIOBAHMS;

MIPOrHO3MPOBATH BO3MOXKHOE JajibHEIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATh MPEIIMTOJIOKEHUSI 00 X Pa3BUTHUU B HOBBIX YCIOBHSIX M KOHTEKCTaX.

PabGora ¢ undopmanueii:

NPUMEHATh pa3IMYHbIe METO/bl, MHCTPYMEHTHI W 3amlpochl MPH TMOUCKE M OTOOpe
uHGOpMAIMH WIH JAHHBIX ¢ YIETOM MPEASIOKEHHON yueOHOH (pU3NYecKol 3a1auu;



aHaTM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIHIO PA3THIHBIX
BUJIOB U ()OPM TpEACTABICHHUS;
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpeACTaBICHUS HH(MOpPMalMKU U
WUTIOCTPUPOBATh PEIIaeMble 3a/layd HECIOKHBIMU CXE€MaMH, JUarpaMmamH, WHOU
rpaduKol U UX KOMOHWHAIIUSIMHU.

KoMmyHuKaTHBHBIE YHHBepcaibHbIe y4eOHbIe JelCTBHA:

B XO0/€ OOCYyXJeHUs y4eOHOro Marepualia, pe3yibTaToB JIa0OpaTOPHBIX padboOT U
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBbI M BBICKa3bIBaTh UJIEH,
HalleJIeHHbIE Ha PELICHUE 3a/1a41 U MOJIep KaHue OJIaroKenaTeIbHOCTH OOIIeHNS;
COMOCTABIIATh CBOM CYXICHHA C CYXICHUSMH JpPYyTrUX YYaCTHUKOB JHaJora,
OOHapYXHMBATh Pa3IMYNe U CXOJCTBO IMO3UIIHIA;

BBIPa)KaTh CBOIO TOYKY 3pCHHS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

nyONIMYHO  TPEACTaBIATh  PE3YNbTAaThl  BBINOJHEHHOTO  (DU3MUYECKOTO  OIBITa
(9KCTIepUMEHTa, HCCIIeIOBAHMS, TPOSKTA);

MOHWMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYATBHON pPabOTHI
NPY peIIeHNH KOHKPETHOH (PH3HYecKOi MPoOIeMBl;

NPUHUMATh 1T COBMECTHOW JESTEIbHOCTH, OPraHW30BBIBATH IEHCTBUS TO €&
TOCTHKCHHUIO: PacTIpeNieNaTh POJIH, 00CYKAAaTh MPOIECCHl M PE3YIbTAaThl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOIBKUX JIIOJIEH;

BBITIOTHATH CBOIO YacTh PaOOTHI, TOCTHTAas Ka4eCTBEHHOTO pPE3yjbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPAHMHUPYS CBOH JCHCTBHSA C APYTUMH WICHAMU KOMaHIBI;
OLICHWBATh KAaueCTBO CBOETO BKJIaga B OOMMIA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENHHO CPOPMYITHMPOBAHHBIM YIACTHUKAMHU B3aWMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCcaJIbHbIe yUueOHbIe 1eiCTBUS

Camoopranuszaunmsi:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YU4EOHBIX CUTYAIHSIX, TPEOYIOIIMX ISl pEIICHUS
(bu3MYECKUX 3HAHUK;

OPHEHTHUPOBATHCS B PA3TMUYHBIX IMOAXOJaX MPUHATHS pelleHU (MHIWBUIYyaJIbHOE,
MPUHATHE PEIICHHSI B TPYIINE, TPUHITHE PEIICHUHN TPYIIOH);

CaMOCTOSATEIPHO COCTAaBJISATh aJTOPUTM pelieHus (PU3MUecKoil 3amayv WM TUIaHa
UCCIIEZIOBaHUSI C YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh Mpe/jilaraéMble BApUAHThI PEIICHHI;

JieNiaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOROHTpOJ’lB, 3MOIMOHAJIbLHBIN NHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUM U MpeJiararh IIaH €€ U3MEHEHMUS;

OOBSICHATh TPHYUHBI JOCTHKCHHSA (HEIOCTIDKEHUS) pE3yJIbTaTOB JESTENBHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTH (B TOM YHCIIE B XOJI BBIMIOTHEHUS (PU3HUECKOTO
WCCIIEZIOBAHUSI WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHUBIIMXCS
CUTYallUl, yCTAaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIA U YCIOBUAM;



CTaBHUTbH ce0s1 HA MECTO APYrOro YeIOBEKa B XOJ€ CIIOpa WIH TUCKYCCUU HA HAYYHYIO
TE€MY, IOHUMAaTbh MOTUBBI, HAMEPEHHUS U JIOTHKY IPYyToro;

NpU3HaBaTh CBOE NPaBO Ha OMMIMOKY MpH pEIIeHHH (PU3NYECKHX 3a7ad WM B
YTBEPKACHUAX HAa HAyYHBIEC TEMBI U TAKOE 7K€ IPABO IPYroOro.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenust B 7 Kjaacce npeaMeTHbIE Pe3ylbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OoTpaxkaTb C(OPMUPOBAHHOCTH Yy 00YUAIOIINXCA YMEHUI:

UCIIOJIb30BAaTh TMOHATHS: (U3MUYECKUE W XUMHUYECKUE SBJICHUS, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYya,
arperaTtHble COCTOSIHUA BellecTBa (TBEPJOE, KUIKOE, Ta3000pa3HOe), MEXaHHUECKOe
IBUKEHUE  (paBHOMEPHOE, HEPABHOMEpPHOE, MpPSMOJMHEHHOE), TpaeKTopus,
paBHOAEWCTBYIOMIAsE cuia, Aedopmanus (yrpyrasi, IUIaCTHYEcKasl), HEBECOMOCTH,
COOO0IAOIINECS COCY/IBI;

pasznuuath siBiieHus (qudy3usi, TEII0BOE ABUKEHHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE JIBI)KEHHUE, UHEPLUs, B3aUMOJICUCTBUE TEJl, PaBHOBECHE
TBEPIIBIX TEJI C 3aKPEIJIEHHOM OCBhI0 BpAIlCHMS, IEpenada aBJICHHUS TBEPABIMU
TEJIaMH, )KUJKOCTSMU U Ta3aMH, aTMOC(epHOE JaBJIeHHE, TUIABAHUE TeJl, IPEBPAILECHUS
MEXaHUYECKOW SHEPTUH) 110 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBICHHUE;

pacrno3HaBaTh NPOSBJICHUE U3YUYEHHBIX (PU3HUECKHX SBJICHUIN B OKPY>KAIOIIEM MHUPE, B
TOM 4YHclie (U3NYEeCKUe SIBICHUS B MPUPOJE: MPUMEPHI JBUKEHUS C PANUYHBIMU
CKOpPOCTSMHU B KUBOM M HEXKUBOW INPHUPOAE, NCUCTBUE CUJIBI TPEHUS B IPUPOJE U
TEXHHUKE, BIUSHUE aTMOC(EpPHOro AAaBJICHHMS Ha >KMBOW OpPraHuU3M, IUIaBaHUE pbIO,
pbIYaru B TeJie YelOBeKa, MPU ITOM NEPEeBOANTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO,
BBIICIISAT CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (DU3UUECKUX SBJICHUN;

ONMCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (PU3NUECKUE SIBJICHUS, UCTIONb3Ys (PU3NYECKUE
BEJUYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSS
CKOpPOCTb, CWJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CUJIA TPEHMSI, 1aBJIEHHE (TBEPAOIO
TeNa, JKUJIKOCTH, Tas3a), BhITAJKUBAIOUIAs CUJa, MEXaHW4yeckas paboTa, MOIIHOCTD,
IUIEYO CHWJIBI, MOMEHT CHJIbI, KOX(QHUIMEHT MOJE3HOTO ICHCTBHS MEXaHHU3MOB,
KMHETUYEeCKass M MOTEHIMaJIbHAs SHEPrusi), NpU ONUCAHUU TMPABUIBHO TPAKTOBATH
¢u3nYecKrii CMBICT HCMOJNb3YEMbIX BEIMYUH, WX OOO3HAYCHHS M EIHHMIIBI
(bu3MUeCKUX BEIWYMH, HaXOAWTb (OPMYJIbI, CBA3BIBAIOIIME JAHHYI (PU3NYECKYIO
BEJIMYUHY C JPYTMMHU BEIUYMHAMH, CTPOUTH TpadUKHd H3YYEHHBIX 3aBHCHMOCTEN
(bu3HYECKHUX BEINYUH;



XapaKTEepU30BaTh CBOMCTBA Teis, (DU3UUYECKUE SIBJICHHS M MPOIECChI, HCIONb3Ys
MpaBuiia CIOKEeHHs cu (BIOJb OJIHOM MpsiMoi), 3akoH ['yka, 3axoH Ilackais, 3akoH
Apxumena, TpaBUIIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE MPABHIO» MEXAHUKH,
3aKOH COXpPaHEHUS MEXAaHMYECKOW DJHEPIUM, IMpPU OSTOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMaTHUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MYECKUE SIBICHUS, MPOIECChl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalU IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATh IPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTMYECKUX I1aroB C OMOPOW Ha
1-2 wu3ydeHHBIX CBOWCTBA (PU3WYECKUX SIBICHUN, (U3MYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemarb pacu€THble 3ajayud B 1—2 JEHCTBUS, MCHOIB3YS 3aKOHBI U (HOPMYIIHI,
CBSA3bIBAOIINE (PU3WYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHUS 3aJadyu
3alMChIBaTh KPATKOE YCIOBHUE, MOJCTABIATh (U3MUECKHUE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOJUMBIC MJIs PELICHUS
3a/1a4, OI[EHUBATh PEATTMCTUYHOCTD MOJYUEHHON (PU3NYECKON BEIIMUUHBI;
pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHINTh IPU TMOMOIIHN (PU3UIECKUX
METOJIOB, B OIIMCAHUU MCCIICOBAHUS BBIICIATH IIPOBEPSIEMOE IPEAIIOI0KEHUE
(rumore3y), pa3nuyuaTh W HHTEPIPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOIUTh
OIIMOKH B XOJI€ OIIbITA, JIeJaTh BHIBOJIBI [0 €TO pe3yiibTaTaM;

MPOBOJUTH OMBITHI IO HAONIOICHUIO (PU3UUECKUX SIBJICHUM WM (U3HUECKUX CBOWCTB
Ten: (GOpMyNIHUpPOBATh TMPOBEPsiEeMbIe TMPEANONIOKEHUS, COOUPATh YCTAHOBKY W3
MIPEJIOKEHHOTO 000PYAOBaHUS, 3aMMUCHIBATH X0 ONbITA U (HOPMYIUPOBATH BHIBOIHI;
BBITIOJTHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAacChl Tejla, 00bEMA, CUIIBI U
TEMIIEpaTypbl C UCIIOJIH30BAHHEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH H3MEPEHHUIA,
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (DM3MYECKON BEIWYMHBI OT JIPYTOM C
WCIIOJIb30BAHUEM MPAMBIX U3MEPEHUM (3aBUCUMOCTHU MYyTH PABHOMEPHO JBUXKYIIETOCA
TeJla OT BPEMEHH JIBUKEHHUSI TeJla, CUIIbI TPEHUSI CKOJIbKEHHUS OT Beca TeJla, KaueCTBA
00paboOTKH TOBEPXHOCTEH TE€n ¥ HE3aBUCMMOCTH CHUJIBI TPEHHUS OT IUIOUIAJH
CONIPUKOCHOBEHHMS TE€Jl, CUJIbI YIIPYTOCTU OT YJIMHEHHUS MPY>KUHBI, BBITAJIKHUBAIOIIEH
CWibl OT 00BEMa MOTrpYyKEHHOW 4YAcCTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT TIYyOWHBI, HA KOTOPYIO MOTPY>KEHO TEIO,
YCIIOBUH TUIaBaHWs TEJ, YCIOBHM paBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
MJAaHUPOBAaHUU YYEOHOTO UCCIIEOBaHUs, COOMpPATh YCTAHOBKY U BBINOJIHATH
W3MEpeHUs, CIeNysl MPeIIOKEHHOMY IJIaHy, (PUKCUPOBATh PE3yJbTAThl MOTYy4YEeHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJEC MPEMJIOKEHHBIX TaOMUI] U TpaduKoB,
JIE€JaTh BBIBOBI M0 PE3yJIbTaTaM HCCIENOBAHUS;

MPOBOJUTh KOCBEHHBIE HM3MEPEHHUS (U3MUECKHX BEIMYMH (IJIOTHOCTH BEIECTBA
JKUJKOCTH W TBEPAOrO TeEJla, CUla TPEHUS CKOJBXKECHUSA, MAaBJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CUJA, JCHCTBYIOIIAs Ha TOTPYXKEHHOE B KUIKOCTh TEIO,
KOA((OUIMEHT TMOJE3HOTO NEHCTBUS MPOCTHIX MEXAHWU3MOB), CIEAYS MPEII0KEHHOM
WHCTPYKIIMU: TIPH BBITIOJIHCHUH U3MEPEHUI COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIISITh 3HAUEHNE HCKOMOW BEJTUYUHBI;



coOmonaTh TpaBHia TEXHUKM O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEeM;

YKa3blBaTh MPHUHLMIBI JIEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAOIINECS COCY Ibl, 0ApOMETP, phIYar, MOJBUKHBIA U
HETOJIBUXKHBIN OJI0K, HAKJIIOHHAS TNIOCKOCTH;

XapaKTepu30BaTh MPUHIUIBI JEUCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONHCAaHUsA (B TOM 4YHUCJE: MOAIIMIIHUKHA, YCTPOMCTBO
BOJOIIPOBOJIA, TMJIPABIMYECKHI IIpecc, MAHOMETpP, BBICOTOMED, MOPIIHEBOM HacocC,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SBIICHUUW U HEOOXOAMMbBIC
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH MpPHUMEPHl (HAXOAWUTHh HWH(QOPMAIUMI0O O MpUMepax) MIPAKTHIECKOTO
WCIIOJIb30BaHMSI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM KH3HU Ui OOECIEYEHHUS
0€30MacHOCTH TpHU OOpalleHuu ¢ OpudopaMH W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAHEHMsI 3JIOpPOBbSI U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO IMOBEACHHS B
OKpY’Karolleil cpenie;

OCYIIECTBJIATh OTOOpP MCTOYHHMKOB HHGpopManuu B HHTepHETe B COOTBETCTBUHU C
3a/IaHHBIM [TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOUIUXCS 3HAHUM U TyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIIEIATH HH(POPMAIUIO, KOTOPAS SABJISETCS MPOTUBOPEUMBOM
WM MOXET ObITh HEJIOCTOBEPHOI;

MCIIOJIb30BATh IIPH BHITIOJTHEHUH YUeOHBIX 33JaHUI HAyYHO--TIONYJISPHYIO JTUTEPATypPy
(bu3MUecKoro cojAepKaHus, CIpaBOYHBbIE MaTepualbl, pecypchl cetu HHTepHer,
BJIaJE€Th NMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs MHPOpMALUU W3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIC KpaTKUE MUChbMEHHBIE U YCTHBIE COOOIIEHHs] Ha OCHOBE 2—3
MCTOYHUKOB MH(OpMAIUU (PU3UUECKOTO COJEepKaHusl, B TOM YHCIIE MyOIUYHO JeaTh
KpaTKHe COOOIIEHUSI O pe3ybTaTaxX MPOEKTOB UM YUEOHBIX UCCIIEA0BAHUM, IPU 3TOM
TPaMOTHO HCIIONB30BaTh W3YYCHHBIM TMOHSATUUHBIA ammapaT Kypca (U3HKH,
COTIPOBOKJATh BBICTYIUICHHE MTPE3EHTALlUEH;

MIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAHUM paclpeaesiTh 00sS3aHHOCTH B
TpynIe B COOTBETCTBUU C MOCTAaBICHHBIMU 33Jja4aMH, CIIEAUTH 32 BHIMOJIHEHUEM IUIaHA
JeMCTBUN, aleKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIHHOCTh TPYIIIHI,
BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koniy obyuenus B 8 kiacce mpeaIMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(OPMUPOBAHHOCTH Yy 00YHAIOIINXCA YMEHUI:

WCIIOJIb30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEILECTBAa, KpUCTaNIMYecKue W amop(dHble Tena,
HACBIICHHBIN U HEHACBIIEHHBIN I1ap, BIAXKHOCTh BO3/1yXa, TEMIEPATypa, BHYTPEHHA
SHEPTHUsl, TEIUIOBOW JIBUTATEIb, JIEMEHTAPHBIN SJIEKTPUUECKUI 3apsil, IIEKTPUUECKOE
1IoJIe, MPOBOJHUKUA W AUDIEKTPUKU, IOCTOSHHBIM JJIEKTPUYECKUM TOK, MarHUTHOE
oJIe;

pa3nuuaTh sBJIEHUs (TEIUIOBOE pacCUIMpeHHE U CKaThe, Telulonepeaaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalWLIAPHBIC SBJICHUSA, HCIApPEHUE, KOHICHCALHUs,
IUIaBJIEHHE,  KpUcTauM3auus  (OTBEpAEBAaHME),  KUIEHHE,  TeIulonepenaya



(TEeTIonpOBOIHOCTh, KOHBEKIUS, WU3JIyUYEHHUE), SJICKTPHU3aILUsl Tell, B3auMOJIEHCTBUE
3aps/ioB, ACHCTBUS SJEKTPUUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICUCTBUE
MarHuTOB, JI€UCTBHE MAarHUTHOTO IIOJIS Ha IIPOBOJHHUK C TOKOM, dJIEKTPOMAarHUTHAas
UHIYKIUA) MO OINHCAHUI0O HMX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTAaHHOE (PU3NYECKOE SIBICHHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJIEHUI B OKPYKAIOIIEM MHUPE, B
TOM 4Hcie (u3ndyeckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE HATSKEHHE U
KalWJUISIPHBIE SIBICHHUSI B IMPHUPOJAE, KPUCTALIBl B INpupoze, usinydenue ComHia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
ANIEKTPUYECKUE SBJICHUS B aTMocdepe, 3IIEKTPUYECTBO IHKHUBBIX OPTraHU3MOB,
MarHuTHOE Mojie 3eMJid, Jpeid MOoJ0COB, pOJib MATHUTHOTO MOJIA JJs >KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B y4EOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUYECKUX SIBIICHUIA;

ONMCHIBATh U3YUYECHHbIE CBOMCTBA TEN U (PU3NUECKHUE SIBJICHUS, UCTIONB3Ys (PU3NUYECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEPrus, KOJMYECTBO TEIUIOTHI, YIEJIbHAs
TEIUIOEMKOCTh BEIIECTBA, YJE€iIbHAs TEIUJIOTa IUIABJICHUS, YAElbHAs TEIUIOTa
napooOpa3oBaHus, yJeibHas TEIIOTa CrOPAaHUs TOIUIMBA, KO3(PPHUIIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3yXa, JJIEKTPUUECKUUN
3apsn, CWIa TOKA, DJJIEKTPUYECKOE HAIPsSHKEHHUE, COINPOTHBIICHUE IPOBOJHMKA,
yJIeTbHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta U MOIITHOCTb AIMEKTPUUECKOT0 TOKA), IPH
ONMCAHUU TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIONb3YEMBIX BEIUYHH,
0003HAYECHUS U CAMHUIIBI (PU3NYECKUX BEITUYNH, HAXOTUTh (POPMYIIbI, CBIA3BIBAIOIIHE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYWHAMU, CTPOUTH Trpaduku
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOILECCHI, HCIOJIb3YS
OCHOBHBIE IIOJIOXKCHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOEHUs BELIECTBA,
NPUHIMUI CYNEPHO3UIMU ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHMS
3apsja, 3akoH OMa Ui yyacTka Lenu, 3akoH J[koyns—JIeHna, 3aKkoH COXpaHEHMs
SHEPruM, NMPHU ATOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3alMCHIBATh €ro
MaTeMaTU4ECKOE BBIPAKECHMUE;

OOBSICHATH (PU3NYECKUE IPOLECChl M CBOMCTBA TeJN, B TOM YHUCIE€ U B KOHTEKCTE
CUTYyalHi MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKUX IIAroB C
oropoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SBIICHUHN, PU3NUECKUX 3aKOHOB WITH
3aKOHOMEPHOCTEH;

pemarbh pacuéTHble 3aJayud B 2—3 JCHCTBUS, MCHOJIb3YS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/adyd
3alMUCBHIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEOCTATOK JAHHBIX NI PEUICHUS 3a/1auu,
BBIOMPATH 3aKOHBI U (OPMYIIbl, HEOOXOAUMBIE AJIs €€ pelIeHHs], TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIYYCHHOE 3HaUCHUE (PU3NUECKOI BEIMYMHBI C N3BECTHBIMU JAHHBIMH;
pacro3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXHO PELINTh MPHU NOMOIIM (U3NIECKUX
METOZOB, HCIIOJNIb3Ysl  ONHWCAHME  HUCCJIEAOBAHUSA,  BBIACIHATH  IPOBEPAEMOE
MIPEATIONI0KEHUE, OLICHUBATH IPABWIBHOCTh IOpsAAKA IPOBEACHUS HCCIEHOBaHUSA,
JieaTh BBIBOJBL



MPOBOJUTH OMBITHI 1O HAOIOACHUIO (PU3UIECKUX SBICHUHN MM (PU3UYECKUX CBOWMCTB
Ten (KanmWJUIsipHbIE SIBJICHUS, 3aBUCUMOCTH [aBJICHHUSI BO3JyXa OT €ro o0Obéma,
TeMIIepaTyphl, CKOPOCTH IPOIIecCca OCTHIBAHUS M HAPEBAaHUSI TP U3JIyYCHUH OT I[BETa
u3nyyaromen (Iorjomaroneii) MOBEPXHOCTH, CKOPOCTb HWCHApEeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTH M TUIOMIAAUW €€ TMOBEPXHOCTH, OJEKTpU3alus Tel WU
B3aUMOJICHCTBUE DJICKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBHE MOCTOSIHHBIX MarHUTOB,
BU3YalIH3alisl MATHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, ACHUCTBUSI MATHUTHOTO TMOJIS
Ha MPOBOJAHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBHUTATEIA
MOCTOSIHHOTO TOKa): (OPMYJIMPOBATh IPOBEPSEMBbIE NPEANOI0KEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEMJIOKEHHOTO O0OpYyIOBaHUs, OIMCHIBaTh XOJ[ OIbITa H
(GhopmyIHUpOBaTH BHIBO/IBI;

BBITIOJTHATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIQXXHOCTH BO3/yXa,
CWJIBI TOKa, HANPSOKEHUS C KCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JIaTYMKOB
(U3UYECKUX BEIWYMH, CPAaBHHBATh PE3yJIbTAaThl WU3MEPEHUN C YYETOM 3aJlaHHOU
a0COTIOTHOM MOTPEITHOCTH;

MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT JIPYroi ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCThH CONPOTUBIICHUS MPOBOJIHUKA OT
€ro JUIMHBI, IUIOMIaJH MOMEPEYHOr0 CEUCHUS U yIeTbHOTO COMPOTUBIICHHSI BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UYIIEr0 Yepe3 MPOBOAHUK, OT HAMIPSHKEHHS Ha IPOBOHHUKE,
UCCIIEIOBaHUE TOCJIEOBATENIbHOIO U MAapaJlIeIbHOIO COEAUHEHH MpPOBOJHUKOB):
TUTAHUPOBATH MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOJIHATH U3MEPEHUS, CIEAYS
MIPEAJIOKEHHOMY TUTaHy, PUKCUPOBATH PE3YJIHTAThI MOJYUCHHONU 3aBUCUMOCTH B BHUJIC
Tabnuil 1 TpaduKoB, Ne1aTh BHIBOABI MO pE3yIbTaTaM UCCIIEI0BAHNUS,

MPOBOJIUTH KOCBEHHBIC M3MEpPEHUsl (PU3NUeCKuX BENMHUUH (yAeNbHAas TEIJIOEMKOCTh
BEII[ECTBA, COMPOTUBIICHHE MPOBOJIHNUKA, PA00Ta M MOIIHOCTH AIEKTPHUUECKOTO TOKA):
MJIAHUPOBATh M3MEPEHHs, COOUpaTh OSKCIEPUMEHTAJIbHYIO YCTaHOBKY, ClEIys
MPEAJIOKEHHON MHCTPYKIMHU, U BEIYUCIISITh 3HAYEHUE BEJIMUMHBIL;

coONrofaTh MpaBWJIa TEXHUKH O€30macHOCTH TMpu  pabote ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONMOPOM HAa MX OmMHCaHUs (B TOM YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETP, CUETUUK DICKTPUUYECKOU
OHEPTUU, DIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArPEeBATEIbHBIC DIECKTPONPUOOPHI
(mpuMepsbl), DEKTPUUYECKUE TMPETOXPAHUTENN, SJICKTPOMArHUT, JJIEKTPOJBUraTelb
MOCTOSIHHOTO TOKA), HCIOJb3ys 3HAHHWS O CBOWCTBAX (DU3MYECKUX SIBICHUA H
HeoOXouMbIe (PU3UIECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM M CXE€MaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JIBUTaTellb BHYTPEHHErO0 CTOPaHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI JIEKTPUUECKHUX IIETIeH C MOCIIEeI0BATEIbHBIM U MapaljIeIbHBIM COCIUHCHUEM
AJIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUYECHHS DIIEMEHTOB JJICKTPUUECKUX LENEH;
MPUBOJUTh TPHUMEPHl (HAXOAUTH HWH(OpPMAIMI0 O TMpUMEpax) MPAKTHIECKOTO
WCTOJIb30BaHMsI (U3MUECKUX 3HAHWNW B TIOBCEIHEBHOW KU3HU ISl OOECTICUCHHSI



0e30macHOCTH IpH oOpaleHuH ¢ HNpuOopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHMs] 3J0pOBbsi U COONIONEHUS HOPM SKOJIOIMYECKOrO IIOBEJICHHS B
OKpY>Karolllei Cpeae;

OCYIIECTBJIATh IMOMCK MH(pOpMauuu (U3NUEecKoro coaepxkaHus B VHTepHeTe, Ha
OCHOBE HMMEIOIIMXCS 3HAHUW M NyTEM CpPaBHEHMs JONOJHHUTEIBHBIX HCTOYHHKOB
BBIACNATh HMH(OpPMALMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM MOMKET OBIThH
HEJI0CTOBEPHOM;

UCIIO0JIb30BATH IIPH BHINOJIHEHNUHN YU€OHBIX 3aJJaHUI HAyYHO--IIOMYJISIPHYIO JIUTEPATYPY
(¢u3nYecKoro CcoJep)KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTH HHTepHer,
BJIAJETh NMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs MHPOpMALUU U3
OJTHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHbIE INHCBMEHHbIE M KpaTKUE YCTHBIE COOOILIeHMs, 0000mIas
UHPOPMAILIMIO U3 HECKOJIBKMX HMCTOYHHKOB (PU3NYECKOI'O COAEP)KaHUs, B TOM YHCIE
NyOJMYHO TMPEACTABIATh  PE3yJabTaThl MPOEKTHONM WM  HUCCIEI0BATEIbCKOM
JesITeIbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BaTh U3YUYE€HHBIM NOHATUHHBIN ammapar
Kypca (pU3uKH, COMPOBOXK/IATh BBICTYIIJICHUE MPE3CHTALIUEH;

IPU BBINOJTHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (PU3MUECKUX IPOILIECCOB
pacnpenensaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUM C IOCTaBICHHBIMU 3a/1a4aMH,
CIIEJIUTh 3a BBIOJIHEHUEM IUIaHA JACWCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaThb COOCTBEHHBI BKJIaJ B  JACSATENIBHOCTh TPYHNbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, IPOSIBIISASI TOTOBHOCTh pa3periaTth KOHQIIUKTHI.

K xoniy oOydyenus B 9 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIXKHBI
oTpakaTb CPOPMUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

UCTIONIb30BaTh IMOHATHS: CHCTeMa OTCYéTa, MaTepHalibHas TOYKa, TPAaeKTOpHS,
OTHOCHUTEILHOCTh MEXaHHMUECKOTO IBHKEHUS, eopmartus (yrpyras, IiiacTuyeckas),
TPEHUE, INEHTPOCTPEMHUTEIIFHOE YCKOpPEHHE, HEBECOMOCTh M TMEPErpy3KH, IEHTP
TSKECTH, aOCOJIOTHO TBEPIAOE TENIO0, LEHTP TSDKECTH TBEPIOTO Tejia, pPaBHOBECHE,
MEXaHWYeCKre KoieOaHWus W  BOJHBL, 3BYK, HH(pa3ByKk U  YIbTpa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JIaTbHO30PKOCTh, CIIEKTPBI HMCITYCKaHHWS W TOTJOUIeHHs, anb(da-, Oera- W ramma-
W3ITyYeHUsI, U30TOIBI, SiFIepHas SHEPreTHKA,;

pa3nuuaTh sBICHHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJUHEIHOE JBHXECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBIYKEHHE, CBOOOTHOE MaJieHHUE TeJl, pPABHOMEPHOE
IBIDKCHHWE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, pPEAKTHBHOE JIBIKEHHE,
Kosie0aTeNnbHOE JIBIDKEHHE (3aTyXalolle W BBIHY)KJICHHbIE KoJieOaHHWs), Pe30HAaHC,
BOJIHOBOE JBW)KCHHE, OTpPaKEHUE 3BYyKa, NPSIMOJMHEHHOE paclpoCTpaHEHHE,
OTpa’kKeHHUE U MPEJIOMJICHHE CBETA, TOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enmoro cBeTa B CIEKTP W CIIO)KEHUE CIEKTPAIBHBIX I[BETOB, IHMCIIEPCHS CBETA,
€CTeCTBEHHAs] PaJHOAaKTUBHOCTh, BOZHUKHOBEHHE JIMHEHUATOrO CIEKTpa M3JIy4eHHs)
M0 OMMCAHHWIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX
TaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBICHUH B OKpYXKaroIieM Mupe (B
TOM YHcie (pu3nueckue sIBICHUS B MPUPOJIE: IPUIUBBI U OTIUBBI, IBM)KEHHE TIAHET



ConHEe4YHOM CUCTEMBI, PEAaKTUBHOE JABUKEHUE )KUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSACEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO, LBETa Tel,
ONTUYECKUE SBIEHHUS B MpUpoAE, OHMOIOrMYEecKoe JIeHCTBUE  BHUJAUMOIO,
yIbTpaduoIETOBOTO U PEHTICHOBCKOTO M3JIYYEHHM, €CTECTBEHHBIA PaTuOaKTUBHBIHI
(oH, KOCMHUYECKHE JIy4H, PaJUOAKTUBHOE H3IYYEHHE MPUPOAHBIX MHHEPAJIOB,
NENUCTBHUE PAIMOAKTUBHBIX U3JIyYEHUN Ha OPraHU3M YEJIOBEKA), IPU STOM MEPEBOIUTD
MPaKTUYECKYIO 3a7a4y B y4e€OHYIO, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3HUeCKHX SBICHUM;

OIMCHIBATh U3YUYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIONB3Ys (PU3NYECKUE
BEJIMYMHBI (CpeHsIsi 1 MCHOBEHHAsI CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKECHUH,
YCKOpPEHHUE, NEPEMEIICHHE, MTyTh, YIJIOBas CKOPOCTb, CUJIa TPEHUS, CUJIAa YIIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUs], BEC Tella, UMITYJIbC Tejla, UMITYJIbC
CWJIBI, MEXaHUUYECKasi pad0oTa M MOIIHOCTh, HOTEHIIMAJIbHASL SHEPT U Tella, MOJAHITOrO
HaJl IOBEPXHOCTBIO 3€MJIU, IOTEHIUAJIbHASI SHEPTUS CHKATOM MPYKUHbBI, KHHETUYECKAas
SHEprusi, MOJHAas MEXaHW4ecKas SHEprus, NEepuoJ M YacToTa KoneOaHui, IIHHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTEIb MPEIOMICHUS
Cpellbl), IPU ONMHCAHWU MPABWIBHO TPAKTOBATH (PM3MYECKHI CMBICI HCIOJIb3yEMbIX
BEITUYMH, O0O3HAYEHUS W EAMHUIBI (U3MUYECKUX BEJIMYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKu N3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETNYUH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U MIPOIECCHI, UCTIOIb3Ys 3aKOH
COXpAHEHHUsI SHEPI'vH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIIUI CYNEPIIO3UINU CHIL,
NPUHIMUI OTHOCUTENbHOCTU [anunes, 3akoHbl HbIOTOHa, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBl OTPAXEHUsS U TPEIOMJIICHUSI CBETa, 3aKOHBl COXPaHEHUs
3apsI0BOTO M MAaCCOBOTO YHMCEJI IIPU SAEPHBIX PEAKLHUAX, [IPU 3TOM /1aBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMUCHIBATH €r0 MaTEMaTHUECKOE BHIPAKEHUE;

OOBSICHATH (PU3NYECKUE IMPOLECChl M CBOMCTBA TN, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallUd  IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh  NPUYMHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 TIOTMUYECKUX 11aroB C OMOPO Ha 2—
3 U3y4YeHHBIX CBOICTBa (U3UYECKUX SBICHWH, (U3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 331a4u (OMHUPAOIIKECs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3YS
3aKOHbI U (OpMyJbI, CBsI3bIBalOlIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHallu3a
yCIOBUSL 3aJaud 3allMChIBaTh KpPAaTKOE YCIOBHUE, BBIABIATH HENOCTAIOIIME WM
M30BITOYHBIE JIaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JJIsl pELICHMUS,
IPOBOAUTh pacy€Tbl M OLEHHUBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYCHMS
(hU3UYECKON BETUYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PpEHIMTh MPU MOMOIIM (PU3NUECKUX
METOJIOB,  HUCIOJb3ysd  ONUCAaHUE  MCCIEJOBaHUS, BBIICHATH  IpOBEpsieMoe
MIPEAINOJNIOKEHUE, OLUEHUBATh NPABWIBHOCTh MOPSAJKA IPOBEACHUS HCCIEAOBAHMS,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yJIbTaThl HAOMIOACHHUI U ONIBITOB;

MIPOBOJUTH OMBITHI O HAONIONCHUIO (PU3UUECKUX SIBJICHUNM WM (GU3MUECKUX CBOWCTB
TeN (M3yyeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPAHEHMSI SHEPTHH, 3aBUCUMOCTD
neproja KojaebaHuil Npy>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI



M HE3aBUCUMOCTh OT  aMIUIMTYAbl  MajblX  KosieOaHWM, NpSIMOJIUHEITHOE
pacnpocTpaHeHHEe CBETa, paslioKeHHe Oelloro CBeTa B CIEKTp, M3yueHHE CBOMCTB
M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB U300paxKeHus MpeIMeTa B coduparoiei
TuH3e, HAOJMIOJEHWE  CIUIOMIHBIX W JIMHEHYaThIX  CIEKTPOB  M3JIy4YeHUs):
CaMOCTOSITENIBHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpynOBaHUS,
OIMCHIBATH XOJI OIbITA U €T0 PE3YNIbTAThI, POPMYIUPOBATH BHIBOIBL;

IPOBOAUTH MPU HEOOXOAMMOCTU CEPUI0 MPSMBIX HM3MEPEHUH, OIpeaessis CpeaHee
3HaUEHUE HU3MEpsAEeMON BeIMUYMHBI ((POKYCHOE paccTOsHUE CcOOMparolel JIMH3BI),
000CHOBBIBATH BHIOOP CI0CO0a U3MEPEHHUS (M3MEPUTEIBLHOTO MTPUO0pa);

MPOBOJIUTH HCCIIEAOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C HCIIOIH30BAHUEM
OpSIMBIX  M3MEPEHH (3aBUCUMOCTh IMYTH OT BpPEMEHH TMpU PaBHOYCKOPECHHOM
IBIDKEHWM 0Oe3 HadadbHOM CKOPOCTH, MEpHoAa KOJIeOaHWH MaTeMaTUYeCKOTro
MasiTHUKa OT JJIMHBI HUTH, 3aBUCHUMOCTH yTjla OTPaKEHUs CBETA OT yrJja MaJieHus u
yria IpeJoMIICHHS OT YTJIa MajJeHHs): TUIAHUPOBATh UCCIIEOBAHNE, CAMOCTOSITEITFHO
coOupaTh yCTaHOBKY, (HUKCHPOBATh pE3yJIbTaThl TMOJYUYEHHON 3aBUCUMOCTHU
¢bu3MUecKUX BETUYHMH B BUJE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI MO PE3yJibTaTaM
WCCIICJIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEpEHHs] (U3NYECKUX BEIUYHH (CPEemHSS CKOPOCTh M
YCKOpEHHUE TeJa MPU paBHOYCKOPEHHOM JABUKEHUH, YCKOPEHHE CBOOOTHOTO MaCHMUSI,
KECTKOCTH TPYXKHUHBI, KOXPPUIIUEHT TPEHHUSI CKOJIBKEHHUsS, MEXaHW4YecKasi paboTta u
MOIIIHOCTh, 4YacTOTa W TMEPUOJ KOJeOaHWl MaTeMaTH4YeCKOr0 U MPYXKUHHOTO
MasATHUKOB, OITHYECKas Cujia coOuparomed JWH3bl, PaJdOaKTHUBHBIN (OH):
TUTAHUPOBATh U3MEpEHUs, COOUpaTh IKCMEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSTH
W3MEpeHus, CeNysl MPeIIOKEHHON HHCTPYKIIMHU, BBIUUCISATh 3HAYCHUE BEIHUMHBI U
aHATM3WPOBATh TOJyYEHHBIE pE3yabTaThl C YYETOM 3aJaHHOW MOTPEUTHOCTH
W3MEPEHHUI;

coOnrofaTh MpaBWIa TEXHUKH O€30macHOCTH TMpu  pabote ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKH M3YYEHHBIX (PH3MUECKHUX MOJEJCH: MaTephabHas
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOUCUHBIH HMCTOYHUK CBETA, Jy4, TOHKAas JIMH3A,
TUIaHEeTapHask MOJIETh aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI JIEUCTBUS M3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPONCTB € ONOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JAaTUYUKHU MTOJIO0KEHHUS,
pacCcTOSIHUSI W YCKOPEHHS, pakera, OJXOJIOT, OYKH, TMEPUCKOM, QoToamnmapar,
ONTUYECKHE CBETOBOJIBI, CIEKTPOCKOM, J03UMETp, KaMmepa BuibcoHa), mcnosin3ys
3HaHMSI O CBOMCTBaX (DU3MYECKHX SBJICHUH U HeoOXoaumble (U3UUECKHE
3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXEMBI M CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUUECKUX YCTPOUCTB,
M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOILECCOB MPH PELICHUH y4eOHO--
MPAaKTHYECKUX 3aJ1a4, ONTHYECKUE CXEMBI IS TIOCTPOCHHS N300paKeHUH B MJIOCKOM
3epKajie U coouparolei JuH3e;

MPUBOJUTh TPHUMEPHl (HAXOAUTH HWH(OpPMAIMI0 O TMpUMEpax) MPAKTHIECKOTO
UCTIOJB30BaHUS (PU3MUECKUX 3HAHWHA B TOBCEJIHEBHOM JXM3HM i oOecredeHus



0€30MacHOCTH Mpu OO0paleHuu ¢ OpuOoOpaMH W TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHMsI 3JIOpPOBbSI U COOJIIOJIEHUS HOPM DSKOJOTHYECKOTO TOBEJICHUS B
OKpY>Karolllei Cpeae;

OCYILIECTBIATh TMOUCK uHpopMmanuu ¢usuyeckoro cojepxxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYNHPYsI TOUCKOBBIM 3ampoc, HAXOAUTh IYTH OIpeaeseHUs
JIOCTOBEPHOCTU TOJYyYEHHOW UH(MOpPMAllMM HAa OCHOBE HUMEIOIIMXCS 3HAHUW U
JOTIOJHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MPY BBHIMOTHEHUH YUYEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3MuecKoro cojaepaHus, CIPaBOYHBbIE MaTepualbl, pecypchl cetu HHTepHeT,
BIIQJIETh MPUEMAMHU KOHCIIEKTUPOBAHUSI TEKCTa, IMpeoOpa3oBaHus HMH(OpMaUU M3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(pOpMaLIUU
U3 HECKOJBKHX HMCTOYHHKOB (PU3UUECKOTO cojepKaHHs, MyOJIMYHO MPEACTaBISAThH
pe3yJIbTaThl MPOECKTHOW MJIM UCCIEI0BATEIBCKON IEATENbHOCTH, TPA STOM I'PAMOTHO
WCIOJIb30BaTh M3YYCHHBIN TMOHSATUIHBINA ammapaT u3y4aemoro pasjiena (pusuku u
COTIPOBOKJATh BBICTYIUICHHE NpE3EHTAalMel ¢ y4ETOM OCOOEHHOCTEW ayIuTOpUu
CBEpPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosauvecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoububie IIpakTHueckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Paszpnen 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOLEr0 MUPA
1.1 du3nKa - HayKa o MPUpoJIe 2 bubmmorexa IOK
' > Y PHpoA https://m.edsoo.ru/7f416194
bu6anorexa IIOK
1.2 O 2 1
VISHTCCIIE BEHHHY https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYy4HBIM METO TO3HAHUS 2 1 Bubmuorexa LIOK
' A 8 https://m.eds00.ru/7f416194
Hroro no pazgeny 6
Paspnen 2. IleppoHayajibHbIC CBEACHUS O CTPOCHUH BelIEeCTBA
but6mmoreka LIOK
2.1 C 1
TPOCHIE BetiecTEa https://m.edsoo.ru/7f416194
99 JIBr>KeHrEe ¥ B3aUMOJECUCTBUE YaCTHIL 5 1 bu6anoreka IJOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbI€ COCTO eriecTBa 2 bubmmorexa LIOK
. rperaTHbl TOSIHUS B TB
P H https://m.edso0.ru/7f416194
Uroro mo pazgeny 5

Pa3nen 3. JIBu:keHne U B3auMoaeiicTBUE TeJ
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3.1 Mexananueckoe IBUKEHIE 3 bubnunorexa [OK
| : https://m.edsoo.ru/7f416194
bu6anoreka [HOK
2 141 4
’ P, M T https://m.edsoo.ru/7f416194
bubnuoreka [IOK
* R H https://m.edsoo.ru/7f416194
Hroro mo pazaemy 21

Paznen 4. JlaBinenue TBEpABIX TeJ, )KUAKOCTEH U ra3oB

" I[a;JIeHI/Ie. l_el:ezez[aqa I[aBJOI:::HI/I}I . Bu6morexa LIOK
: TBEPABIMH TEIAMU, KUIKOCTIMH U
P JTANI, JKHA https://m.edso00.ru/7f416194
razaMu
4.2 JlaByieHue KUJKOCTH 5 Bubmuorexa LIOK
' A https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocdepHOe TaBieHue 6 https://m.eds00.ru/7f416194
44 JlelicTBHE )KUIKOCTH U ra3a Ha 7 bubnuoteka [IOK
' MOTPYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazaeny 21
Paspnen 5. Padora 1 MOIIHOCTB. JHEPrus
bu6auorexa IJOK
>1 Paora i mowHoCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka IIOK
5.2 IT 5
POCTHIE MEXaHHSMEL https://m.edso00.ru/7f416194
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bu6mmoreka [IOK

5.3 Mexanudeckast SHEPIUs 4 1 https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I1O 63 12
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