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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTABIICHA
Ha OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3oBaTenbHOil mporpaMmsl, npeacrasieHHbIX B PI'OC 00O, a takxe ¢
yaétoM deaepanbHoi pabouel mporpaMMbl BociuTanus 1 KoHmenum mpemno1aBanmst
yueOHOoro npeamera « Pu3nkay.

Copepxanre mporpamMMmbl 1O (u3WKe HampaBlIeHO Ha (opMHUpoBaHHUE
€CTECTBEHHOHAYYHON IPAaMOTHOCTH O0YUaIOIIUXCS M OPTaHU3AIMNIO H3yUeHUs (HU3UKA
Ha JeATeILHOCTHOW OCHOBE. B mporpamMmme mo Qu3nke yUHUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeaMera B peanuzanuu TpedboBanuii GI'OC OOO k mniIaHUPYEMBIM
JTUYHOCTHBIM U METAIPEIMETHBIM PEe3yJIbTaTaM OOYYCHHS, a TAK)KEe MEKIPEIMETHBIC
CBSI3U E€CTECTBEHHOHAYUYHBIX YYCOHBIX TPEIMETOB Ha yYpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[IporpamMma o Qu3MKe yCTaHABIMBAET paclpeesieHue ydeOHOro MaTepuraa 1mo
rogaM oOydeHust (MO Kjaccam), NpeajiaraeT MPUMEPHYIO TOCIIEeI0BATEIHHOCTD
M3Y4YEHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COJEPKaHUS U yuéTe
BO3PACTHBIX OCOOCHHOCTEN 00yYaromnXCs.

[Iporpamma no gusrke pa3padoTaHa C LEJbIO OKa3aHUsd METOAUYECKON MOMOIIH
VUHUTEIO B CO3/IaHUH pabouel MporpaMMBbl 10 y4eOHOMY MIPEAMETY.

®duszuka SBISETCS CHUCTEMOOOPA3yIOIIKUM Ul €CTECTBEHHOHAYYHBIX Y4E€OHBIX
MPEAMETOB, TTOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U ABJICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHEN U (u3nuecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPEIOCTaBIsIET HaubOojee SICHbIC
oOpa3upbl NPUMEHEHHUs] HAYYHOrO METOJa MO3HAaHUs, TO €CTh cnocoda MOoayyeHus
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna W3 TIaBHBIX 3a7ad (U3UYECKOro OOpa3oBaHUsS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOMT B (HOPMHUPOBAHMM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune ¢usnku Ha 6a30BOM ypOBHE MPEJIIOIaraeT OBIaJCHUE CIEAYIOIMUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO OOBSICHSTH SIBJICHU A,
OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAaYYHOTI'O UCCJICIOBAHUAA,



HHTCPIIPCTUPOBATDH JAHHBIC U NCIIOJIb30BATh HAYYHBIC JJOKA3aTCIILCTBA AJIA ITOJTYYCHUA
BBIBOJOB.

Ilemn w3yueHus GU3NKK HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
ompeneneHsl B KoHmenuuu mpenomaBanus y4eOHOTO mpenmera «Du3nka» B
oOpa3oBaTenbHBIX OpraHu3aiusax Poccuiickoit denepamnmu, pearn3yonux OCHOBHBIC
oOmieoOpa3oBaTeibHble  MPOrpaMMbI,  YTBEpKAEHHOW  pemieHueM  Komeruu
MunucrtepcTa npocsemnienus Poccutickont @enepanuu (mpoTokos ot 3 nexadbps 2019
r. No [TK4BH).

Henn n3yvyeHus Gpuankm:

npuoOpeTeHre HWHTEpeca M CTPEMIICHHS OOydYarolmuxcsi K HaydyHOMY HU3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHUE TIPEACTABICHUM O HAy4YHOM METOJ¢ TO3HaHUS U (PopMHUpPOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

(hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3yuYEHHs] OCHOB CTPOEHUS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dhopMupoBaHUE MPEACTABICHUN O POJIU (PUBUKU JIJI PA3BUTHSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymiedt mnpodeccruoHambHOM
NeSITETbHOCTH, CBA3aHHOM ¢ (PU3UKOM, TOATOTOBKA K JaJIbHEUIIIEMY 00YUYEHHUIO B TOM
HaIpaBJICHUU.

JlocTkeHre ATUX 1IeNIel MporpaMMbl 10 (GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
0o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIOMNX 3a1a4:

MpuoOpeTeHUE 3HAHWK O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
NpuoOpEeTEeHUE YMEHUW ONHUCHIBATH W OOBSICHATH (U3UUECKUE SIBICHHUS C
MCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;
OCBOCHHE METOJOB PEIICHHs MPOCTEUININX PACYETHBIX 3aJad C HCIOJIb30BAHUEM
(U3UYECKUX MOJIEICH, TBOPUECKUX M MPAKTHKOOPHUEHTHPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHWW HAONIONAaTh TPUPOIHBIC SBJICHUS W BBITOJHATH OTBITHI,
nabopaTopHble pabOTBI W AKCICPUMEHTAIBHBIE HCCIICIOBAHUS C HMCIOJIb30BAHHEM
U3MEPUTEITLHBIX TPUOOPOB;
OCBOEHHE TPUEMOB paboThl ¢ MHpoOpMaIue (GU3UIECKOro COACP)KAHUS, BKIIOUAs
HHOPMAITUI0O O COBPEMCHHBIX JOCTIKCHUSX (U3UKH, aHAIU3 U KPHUTHYECKOE
OIICHHBaHUE WH(HOPMAIIHH;
3HAKOMCTBO €O cepaMu TpodeCcCHOHATILHOM AeATEILHOCTH, CBI3aHHBIMU C (PU3HKOM,
U COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHSIX (DU3HUUECKOM
HayKHU.

MECTO YUEBHOTI'O IIPEIMETA «®U3UKA» B YUHEBEHOM ITJIAHE



VYuebnsiii mpeameT «Pu3nka» pearm3yercs Kiaccax 3a cueT 00s13aTeIbHON YacTu
y4eOHOro IJjiaHa.

B pamkax agantupoBaHHON 00Opa3oBaTeabHOM nmporpaMmsl 1 aereit ¢ THP Ha
uzydenue ¢usuku ¢ 7 mo 9 (10) kiacc orBoauTcs 1o 2 yaca B HeJento, u3 pacuéra 34
yueOHbIE HeIeTU B TO/I.

COHEPXAHUME YUEBHOI'O ITPEJJIMETA «®U3U1KA»
N3yuaemas temaTtuka conagaet ¢ [IOOIT OOO.

7 KIIACC

Paznes 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAKOIIEr0 MUPA.

®uszuka — Hayka o mnpupone. fBneHus npupoasl. Dusznyeckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BenUuMHbL. M3Mmepenue ¢Qusnueckux BeNMUYUH. PU3NUECKHUE
npuoopsl. [lorpentHocts u3mepenuil. MexayHapoHasi CUCTEMA €IMHMUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAYKH M3y4arOT NpuUpoay. EcTecTBeHHO-
Hay4dHBI METOJ TIO3HAHHWA: HaOJIOJCHUE, TOCTAaHOBKA HAYYHOI'O BOIIpOCa,
BBIJIBIDKCHUE THUIOTE3, OKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBSICHCHHE
HabmroaemMoro siBieHus. Onucanne GU3NISCKUX SBICHUMN C TIOMOIIBIO MOJICTICH.

Hemoncmpauuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.
2. ®uznyeckue TpUOOpPHI W TPOIEaypa MPSMBIX H3MEpPEHUI aHAJIOTOBHIM H
ur(ppoBBIM TPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

OmnpeneneHue 1EHBI ASICHUS KAl U3MEPUTEILHOTO IIPHUOOpA.

N3mepenue paccTossHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJa.

Onpenenenue pa3MepoB MaJbIX TEI.

HN3mepenue temriepaTypsl IPU IMTOMOIIM KUJIKOCTHOTO TEPMOMETPA U JAaTUMKA
TEMIIEPaTyPHI.

agbrwnE



6. IlpoBenenue wcciaenoBaHUS IO TMPOBEPKE THUNOTE3bl: JAJbHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

PaSI[eJI 2. HepBOHa‘laJILHBIe CBCACHHUS 0 CTPOCHUH BeIIECTBA.

CTpOCHI/Ie BCHICCTBA: aTOMBI 1 MOJICKYJIbI, UX PA3MCPHI. OHBITLI, JOKa3bIBAIOIINC
AUCKPCTHOC CTPOCHHUC BCIICCTBA.

JIBikenre 4actul] BemiectBa. CBsI3b CKOPOCTH JBMIKEHHS YaCTHUI[ C
TeMriepaTypoil. bpoyHoBckoe 1nBmkeHue, nud@ys3us. BzaumoneiicTBue 4YacTHil
BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(kpucTaimyeckux) Tena. B3anMOCBSI3b MeXAy CBONCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M WX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcOoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGnrogeHue OpOYHOBCKOTO JIBH>KEHHSI.

2. HabGmonenue nuddysuun.

3. HabOmonenue siBiaeHU, OOBSCHSIOIMXCA NPUTSIKEHUEM WM OTTaJIKUBAaHUEM
YaCTHII BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. Omnenka nuameTpa aToMa METOJO0M PSJIOB (C UCMOIb30BaHUEM (GoTorpadmif).
2. OnbIThI 110 HAOJIIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.
3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuikeHue U B3auMoieiCTBHE TeJl.

Mexanudeckoe JBIKEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JBUKCHUE.
Ckopoctb. Cpennsii CKOpOCTb IPU HEPAaBHOMEPHOM JBMKEHUHM. Pacuér mytu wu
BPEMCHH JIBHKEHUS.

SlBnenue wHepUMU. 3aKOH HWHEpHUU. B3anmoaelcTBHME TeN Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Tedia. [1moTHOCTh
BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.



Cuita Kak xapakTepucThKa B3auMojieicTBus Ten. Cuia yrnpyroctu v 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO TMHAMOMETPA. SIBIICHUE TATOTEHUS U CHJIA TSKECTH.
Cuna TtspkectH Ha Apyrux miadHetax. Bec Tena. HeBecomocth. CrnoxkeHue cui,
HaIIPaBJICHHBIX MO OAHOUN mpsiMoi. PaBHozaelcTByromas cui. Cuna tpeHus. TpeHue
CKOJIb)KEHHSI M TPEHHUE NOKOs. TpeHue B MPUPOAE U TEXHUKE.

Jemoncmpayuu.

HabutoieHne MexaHn4eckoro JBUKEHUS Tea.

N3mepenne cKopoCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaGmonenue siBJeHUSI UHEPITHH.

HaGnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc MO0 B3aUMOAECHCTBUIO TE.

CiioxeHne Cuil, HallpaBJICHHBIX 10 OJTHOU MPSMOM.

ok wnE

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue CKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIapUKa B JKHJIKOCTH,
MOJIETH IEKTPUIECKOr0 aBTOMOOWIISI M TaK Jajee).

2. OnpeneneHue cCpeaHE CKOPOCTH CKOJNBXKEHUS Opycka WIM IIapuKa IIo

HAKJIOHHOM TUIOCKOCTH.

Ornpenenenue MmIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsbkeHus  (nedopmanun)
PYXUHBI OT TIPUIIOKEHHON CHJIBI.

5. OmbIThI, TEMOHCTPUPYIOITUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJBXKEHUSI OT Beca
TeJa U XapakTepa CONMPUKACAIOIINXCS MTOBEPXHOCTEH.

w

Paznen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenue. CiocoObl YMEHbILIEHHUS] W YBEJIWYEHUs naBieHud. J(aBieHue rasa.
3aBUCHUMOCTh JlaBlieHUs rasa oT o00béMma, TemmeparTypsl. llepenaua paBieHus
TBEPABIMM TEJAMH, >KMAKOCTSIMM M razamu. 3akoH Ilackansa. ITneBmarnueckue
MalIMHbl. 3aBUCHUMOCTh JaBJICHUS JKUJIKOCTH OT TDIIyOMHBI. ['MapocTaTHueckuii
napajiokc. Coobmaroruecs cocyasl. ['uapaBinueckue MeXaHU3MBl.

Atmocdhepa 3emnm u atMmocdepHoe naBieHue. [IpUYUHBI CYIECTBOBAHMUS
Bo3AymHOM oOonouku 3emiu. OneiT Toppuuennu. M3mepenue arMmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJICHUsI OT BBICOTHI HAJ YPOBHEM MODSI.
[Tpubopsr 17151 M3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.



JlelicTBUE KHUIKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TesO. BrlTankuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

ook wnE

~

Jlemoncmpayuu.

3aBUCUMOCTH JABJICHUS raza OT TeMIEPaTypPHhI.

[lepenaya naBiIeHUs JKUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBnenue nencTBUs aTMOC(HEPHOTO TAaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YACTH Teja U
TUIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue IiaBaHus TEJ: IUIABAHUE WA MOTPYKEHHUE TENl B 3aBUCHUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca Tejlda B BOJE OT 00bEMa MOTpyXEHHOU B
KUJKOCTh YaCTH TEJIA.

Ornpenenenre BBITAIKUBAIOLIEN CHJIBI, IEMCTBYIOIIEW HA TEIO0, NOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKABAIOIIECH CHJIbI, JICMCTBYIOIIEA Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

OnbITel,  JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJKHBAIOIIEH  CHUIIBL,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPY>KEHHON B >KUIKOCTbH
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

KoncTpynpoBsanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKHU U ONIPEIEIICHUE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.
Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio

paBHOBecHs prluara. [IprMeHeHne mpaBuila paBHOBECHS pbluara K OJIOKy. «30J10TO€e
npaBuiio» mexanuku. KIIJ[ mpocteix Mexanu3moB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.



Mexannueckass dHeprus. KuHernueckas W = NOTEHIMaANbHAs  DHEPIUS.
[IpeBpalieHre OAHOTO BHJIa MEXAaHUYECKOW SHEPTUH B APYTrOd. 3aKOH COXPAHEHHS
DHEPIUU B MEXAHHUKE.

JHemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomuol u onvimol.

1. Omnpenenenue pabOTbl CHIIBI TPEHHS NMPU PABHOMEPHOM JIBHIKEHHH TeEJa IO
TOPU30HTAJIBHON MIOBEPXHOCTH.

HccenenoBanue ycaoBUN paBHOBECHUS pblyara.

N3mepenne KII/] HakKIOHHOW IJIOCKOCTH.

4. U3yuyeHue 3aKOHA COXPaHEHMsI MEXaHUUECKON SHEPIUH.

W

8 KUIIACC

Pa3gea 6. TenmioBLIe ABJICHUS.

OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJISIPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
BellecTBa. Macca M pa3Mepbl arOMOB W MOJIEKYJI. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mopgenn TBEPAOTO, JKHUAKOTO M Tra3000pa3HOr0 COCTOSHHIM  BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB ra3oB, XUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJEKYISIPHO-KUHETUYECKON TEOPHHU.
CmaumnBaHKe U KallWJUISIPHBIE SBJICHUS. TEMI0BOE paCIINPEHNUE U CHKATHE.

Temmneparypa. CBsI3b TEMIIEPATYPBI CO CKOPOCTHIO TEMIOBOTO ABUKEHHUS YACTHII.
Buyrtpennsis sueprusi. CriocoObl H3MEHEHUS] BHYTPEHHEHW dHEPTUu: TeIionepenaya u
coBepiieHrne paboThl. Buapl Termonepenadyn: TEIUIONPOBOIHOCTh, KOHBEKIIMS,
W3JIy4YCHHUE.

KonnuectBo TeruioTel. YaenbHas TEIUIOEMKOCTH BeEIIECTBA. 1e€mI0O00MEH U
TEIJIOBOE PaBHOBECHE. Y paBHEHHE TEIIOBOTO OamaHca. [lmaBneHue m oTBepieBaHme
KPUCTANIMYECKUX BEIIECTB. YelIbHAs TeruioTa IuviaBieHus. IlapooOpasoBanue u



kouaeHcauusa. HWcmapenune. Kunenwe. VYnaenbHas Temnota mnapooOpa3oBaHMUS.
3aBUCHMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxHocTts BO3myXa.
DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Ipunuuner pabotel TemioBbix asuratene KIIJ[ TtermmoBoro nBurarens.

TerioBeIe ABUTI'aTCIIM M 3alllkTa Oprmafomeﬁ CpCAHhI.

abrwnE
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3aKoH COXpPaHCHH:A U MPEBPAICHUA SHCPTHUH B TCIINIOBBIX ITPOHCCCAXx.

Hemoncmpavuu.

HaOntonenue OpoyHOBCKOTO ABUKEHUSI.

Ha6mronenue nuddysun.

HabGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.

HabutoieHue TermnoBoro paciupenust Ted.

V3MmeHeHre naBiieHUs raza IpU M3MEHEHMM 00bEMa M HarpeBaHUU WIIU
OXJIAKJCHUH.

[IpaBuia u3mMepeHus TeMIepaTyphl.

Bunel teronepenaym.

OxJtaxkieHue Ipyu COBEPIIEHUH padOTBhI.

. HarpeBanue npu coBepiieHr# pabOThl BHEITHUMH CHUJIAMH.

10 CpaBHeHUE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.HaGmnronenue KUIeHus.

12.HabnrofeHue moCTOSHCTBA TEMITEpaTyPhl TIPH TIJIABJICHUH.
13.Moaenu TEemI0BbIX ABUTATEIEH.

N =

o s

Jlabopamopnwie pabomul u onvimol.

OMnBITEI IO OOHAPYKEHUIO ISUCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHHS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM UJIU caxapa.

OnbIThI 110 HAOJIIOACHUIO TEMJIOBOTO PACIIUPEHUS TA30B, KUJKOCTEH U TBEPABIX
TEJl.

Omnpenenenre gaBjIeHUS BO3ayXa B Oa/IOHE IIMPUIIA.

OnbITHI, JEMOHCTPUPYIONIHE 3aBUCUMOCTD JIaBIICHUS BO3AyXa OT €ro 00héMa 1
HArpEBAHUS UJIN OXJIAXKICHUS.

IIpoBepka THMOTE3bl JTUHEWHONW 3aBHCUMOCTH JJIMHBI CTOJIOMKA KHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.



/. HaGmionenue W3MEHEHHMS BHYTPEHHEH SHEprum Tela B pe3yJbTaTe
TEIUIONepeaun U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue siBieHUs TEIUIOOOMEHA MPH CMEMIMBAHUM XOJIOAHON U ropsyeit
BOJIBI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJIOM NP TEIIOOOMEHE C
HArpeThIM METAJUINYECKUM HHAJIMHAPOM.

10.Onpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.

11.VccnenoBanue mpouecca UCTIapeHusl.

12.0Onpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

13.Onpenenenve yaeabHON TETIOTH TUIABICHUS JIb/A.

Pa3znen 7. BJIeKTpl/I‘IeCKI/Ie N MaromTHbIC SABJICHUA.

SHCKTpI/ISaHI/I}I TCJI. I{Ba poda OJJICKTPHUYCCKUX 3apsAd0B. BSaHMOHCﬁCTBI/Ie
3aPAKCHHBIX TCII. 3aKoH Ky.]'IOHa (SaBI/ICI/IMOCTB CHJIBI BBaHMOHeﬁCTBHH 3aPSIKCHHBIX
TCJI OT BCJIIMYMHEI 3aPA10B U paCCTOAHUA MCIKAY TeJIaMI/I).

OnekTpuueckoe 1mone. HanpsoxkéHHOCTh anekrpuueckoro mnonsd. [lpuHnmn
CYTIEPIIO3ULINH JIEKTPUUECKUX TOJIEeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »neKTpUYeCKUX 3apsaoB. DJIEMEHTApHBIH AJICKTPUUYSCKUN 3apsl.
Crpoenue aroma. [IpoBOAHHUKY U TUAJICKTPUKH. 3aKOH COXPAHEHUS JIEKTPUICCKOTO
3apsija.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHUS DJIEKTPUUYECKOIO  TOKAa.
MCTOYHUKM TMOCTOSSHHOTO TOKa. JIeMCTBHUS dJIEKTPUUYECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

DnekTpudeckas uemnb. Cuiia Toka. DNeKTpuyeckoe HarnpsikeHne. ConpoTUBIICHHE
MPOBOJIHUKA. Y IEIbHOE COMPOTUBIICHUE BeIIEeCTBA. 3aKOH OMa i y4acTKa LEMH.
[TocnenoBarenbHOE U MapauieIbHOE COCTUHEHUE TTPOBOTHUKOB.

PaGota ¥ MOIIHOCTH DJJEKTPUUECKOTO ToOKa. 3akoH Jkoyns—JIeHna.
DNeKTpUYEeCKUe 1EeNu U MOTPEOUTENN AIEKTPUUEeCKor sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTosiHHBIE MarHuThl. B3amMoJielicTBHE MOCTOSIHHBIX MarHuToB. MarHuTHOE
noje. MarauTHoOE 1oJie 3eMJIM U €ro 3HaYeHUE JJIs )KUu3HU Ha 3emiie. OnbIT IDpcTena.
MarHutHoe 1oJe JIeKTPUIECKOro Toka. [I[pruMeHeHne aMeKTpOMarHuToB B TEXHUKE.
JleficTBME MAarHUTHOTO TI0JIS1 HA TIPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb ITOCTOSHHOTO
TOKa. lcnosb3oBaHue JJIEKTPOABUIaTENIEd B TEXHUYECKMX YCTPOMCTBaAX M Ha
TpaHCIIOPTE.



Oneitel @apaned. fBneHue 3aeKTpoMarHUTHOM WHAYKUMU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObI MOTydeHHS AJCKTPUICCKON SJHEPTUH. DIEKTPOCTAHITUN
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH.

JHemoncmpayuu.

DJeKTpU3alus Tel.

JIBa pojia 3JIEKTPUUECKUX 3apsAI0B U B3AUMOJICHCTBUE 3apS>KEHHBIX TEJl.

YCTpOUCTBO U JIEUCTBUE JIIEKTPOCKOIIA.

DJeKTpoCcTaTUUEeCKast UHAYKIIHUS.

3aKOH COXPAHEHMS JEKTPUUYECKHUX 3aPSIO0B.

[TpoBOTHUKY ¥ TUAICKTPHUKH.

MopenupoBaHuE CUIIOBBIX JIMHUW 3JEKTPUUYECKOTO TOJIS.

HcTouHMKY TTOCTOSTHHOTO TOKA.

. JlelcTBUA DIEKTPUUECKOTO TOKA.

10 DNEKTPUIECKUNA TOK B KUIKOCTH.

11.T"a30BbIi1 pa3ps.

12.3mepenne cuiibl TOKa aMIepMETPOM.

13.U3mepenue 2IeKTPUIECKOTO HAMPSHKEHUST BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBICHUIA.

15.B3auMoeiicTBuE TOCTOSHHBIX MAarHUTOB.

16.MonenvupoBaHue HEBO3MOXKHOCTH pa3ieJICHUs MOJIFOCOB MarHuTa.

17.MonenvpoBaHHE MarHATHBIX TOJIEH TTOCTOSTHHBIX MarHUTOB.

18.0meIT Opcrena.

19.MarauTHoe€ 1oJjie ToKa. DJIEKTPOMAarHuT.

20. [leficTBHEe MarHUTHOTO TIOJIST HA TIPOBOHUK C TOKOM.

21.951eKTpoABUTATENh IIOCTOSTHHOTO TOKA.

22 .UccnenoBaHue SBJICHUS DJICKTPOMATrHUTHOW HHITYKIIHH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTh  HAIpaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBHM  €ro
BO3HUKHOBEHHUSI.

25.D1IeKTpOreHepaTop MOCTOSTHHOTO TOKA.

CoNoaRrLDE

Jlabopamopnwie pabomel u onvimol.

1. OnpiTel 1O  HAOMIOACHUIO  DJIEKTpU3ALMU  TeJl HMHAYKIHEH U 1pH

CONPUKOCHOBEHHUH.
2. UccnenoBanue JEWCTBUS  DJSKTPHUECKOTO IO HA MPOBOAHUKH U
TTADJIEKTPUKH.

3. COopka u nmpoBepka padOThI JICKTPUIECKOM I ITOCTOSHHOTO TOKa.



W3mepenue u peryiupoBaHHue CUJIbl TOKA.

W3mepenue u peryinupoBaHie HaMPsHKEHHUS.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, MIYIIETO YEpPe3 pEe3UcCTop, OT

COIIPOTHUBIICHUS PE3UCTOPA U HAPSIKEHUS HA PE3UCTOpE.

7. OnpIThl, NEMOHCTPUPYIOLIUE 3aBHUCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBIICHMUS
IPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIAAH [IOIEPEYHOro CEYEHNs U MaTepuaa.

8. IlpoBepka mpaBuia CJIOKEHUS HANPsDKEHUW TpU  MOCJIEN0BATEIBHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia [Uisi CHJIbl TOKAa IMpU [ApPALIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10.0Ompenenenne paboOThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.

11.0Onpenenenre MOITHOCTH 3IEKTPUUECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12.VccnenoBanne 3aBUCHMOCTH CHIIBI TOKa, HWAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUS Ha HEW.

13.0Onpenenenue KII/] nHarpeBaTens.

14 .ViccnenoBanre MarHUTHOTO B3aUMOJACUCTBUS MMOCTOSIHHBIX MAarHUTOB.

15.13ydyeHrne MarHUTHOIO MOJIS MOCTOSIHHBIX MAarHWTOB IpU UX OOBEAUHEHUU U
pa3/esieHun.

16.UccnenoBanue neiicTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.0nbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJECHCTBHS KaTyIIKH C
TOKOM U MarHuTa OoT CHJIbl TOKA U HaIPaBJICHUS TOKa B KaTyIIIKE.

18.13yueHune aeiicTBUSI MAarHUTHOTO TOJISl HA POBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U u3y4eHrue paboThl AIEKTPOIBUTATEIS.

20.U3mepenue KIIJl snexTpoaBurareIbHON yCTaHOBKH.

21.0npITBI  TIO  WCCNEAOBAHUIO  SIBJICHHUA  DIEKTPOMATHUTHOW  WMHIYKIIHH:

HCCIIeIOBaHNE U3MEHEHHI 3HAYEHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

o 0k

9 KUIIACC

Pasznea 8. Mexanndyeckue ABJICHHUSA.

Mexanuueckoe JBWkKeHHE. MarepuanbHas Todyka. Cucrema  oTcYéTa.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBmxkeHue. HepaBHOMepHOE NpsIMOJIMHENHOE NBUXKEeHHE. CpedHssi U1 MTHOBEHHas
CKOPOCTH TeJa P HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHoe ABmkeHue. (CBoOOHOE
nagesue. OnsITel ['anues.



PaBHOMepHOE nABMKEHHE TO OKpykHOcTU. llepuoxg um wactora oOpaiieHus.
JIunelnHas u yrioBas cKopocTu. LleHTpocTpeMuTenbHOe yCKOPEHHUE.

IlepBoiii 3ak0oH Hprorona. Bropoi 3akon Herorona. Tpernit 3akon HproToHa.
[IpyuHIMI CYyTIEPIIO3ULIMK CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuiaa TPeHHUsS! CKOJIbKEHUS, CHIIa
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOHOTO
nageHus. JIpwxenne maner BOkpyr CosHua. llepBas kocmudeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuasbHOM TOUKM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

I/IMHYJ'IBC tena. M3meHeHue HMIIYJIbCA. I/IMHYJIBC CHJIBI. 3aKOH COXpPaHCHHUA
HUMIIYJIbCA. PeakTtuBHOC JABHXKCHHUC.

Mexanuueckas paboTa 1 MOIIHOCTb. PaboTa Cuil TSKECTH, YIPYTrOCTH, TPEHUS.
CBs3p sHepruu u  pabotTel. [loTeHumanbHash »HeEprusi Tena, MOAHITOrO HaJ
IIOBEPXHOCTHIO 3eMJIM. [loTeHIManbpHas 3HEPrust C:KaTou NpyxkuHbl. KnHetnueckas
sHeprusa. Teopema O KMHETHMYECKOW JHEPruU. 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPIUHu.

Hemoncmpauuu.

1. HabmroneHne MEXaHMYECKOTO JBHIKEHMS Tela OTHOCHUTEIBLHO Pa3HBIX Tell
OTCUETA.

2. CpaBHeHHEe TMyTell W TpPaeKTOpWl MABWXKEHHUS OJIHOTO M TOTO XKE Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. U3mepenue ckopocTH U yCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUSI.

4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

5. HaOnronenue nBukeHus Tena no OKpy>KHOCTH.

6. HaGmionenue MexaHMYECKUX SIBIICHUH, MPOUCXOASAIIMX B CHUCTEME OTCUéTa

«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBWKEHWU OTHOCUTEIHHO
kaOuHeTa (PU3UKH.
/. 3aBUCUMOCTbH YCKOPEHHS TeJla OT MAacChl TeJIA U JIEHCTBYIONIEH HA HETO CHUJIBI.
8. HalOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.
9. U3menenue Beca Tejna Mpu yCKOPEHHOM JIBHYKEHUU.
10.Ilepenava umiynbca mpu B3aUMOJICHCTBUU TEIL.



11.IIpeoOpa3zoBaHus SHEPTUU NPU B3aUMOIECHCTBUU TEIL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBHUU.

13.Coxpanenue uMITyJibca IpHU aOCOTIOTHO YIPYTOM B3aUMOJACHCTBUU.

14.HabnroneHue peakTUBHOTO JIBH)KCHUS.

15.CoxpaHeHre MEXaHUYECKOHN 3HEPTUU IPU CBOOOJHOM NaJACHUH.

16.CoxpaHeHre MeXaHUYECKOM SHEPrMM IpH JBWKEHUHU Tejla MOJ JAEUCTBUEM
OpPYKUHBI.

Jlabopamopnsie pabomuel u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisl pa3rOHa W JAJbHEHIIEro pPaBHOMEPHOIO
JBYKEHUS MIAPUKA WA TETIEHKKU.

2. OrmpejeneHue CpeiHe CKOPOCTU CKOJIbKEHHS OpyCcKa MM JBUYKEHUS IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YyCKOpPEHUs Tella NpU PaBHOYCKOPEHHOM JBUKEHUU T10
HaKJIOHHOW IIOCKOCTH.

4. VccnemoBaHrWe 3aBUCHMOCTH IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €Ciu MpH PaBHOYCKOPEHHOM JBHKCHHH 0€3 HadallbHOM
CKOPOCTH ITYyTH OTHOCSTCS KaK P HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. HccnemoBaHue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO

JaBJICHUSI.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU PYKUHBI.

9. Ompenenenrie pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABMKEHUHU Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

10.0Ompenenenue pabOThI CUITBI YIPYTOCTU TIPH MOABEME IPy3a C UCIIOIH30BAHUEM
HETOABMKHOTO M ITOBHMKHOTO OJIOKOB.

11.V3ydeHue 3aKkoHa COXPaHEHUSI YHEPTHUH.

o N

Pasznen 9. Mexannuyeckue K0J1e0aHUA M BOJHBI.

Konebarenbnoe nBmwxeHne. OCHOBHbIE XapaKTEPUCTUKH KoJIeOaHUU: TIEPHO/I,
4acToTa, aMIUIMTyAa. MaremMaTudyeckuil U NpYyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPIrUM MPH KOJIeOATEIHHOM JABUKECHUM.

3aryxaroniue kojaebanus. BeiHy)neHHble kojieOanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOMCTBA MeXaHWUYECKUX BOJIH. [IpoosbHbIE M moniepeyHble BOJIHBL. J[nHa
BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHuueckrue BOJHBI B TBEPAOM Telle,
CECMHUYECKHE BOJIHBI.



3Byk. I'poMkocTh 3Byka M BbIcOTa ToHa. OTpaxkeHue 3Byka. WHpasByk u

YIIbTPa3BYK.

ook wnE
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Jlemoncmpayuu.

Habmonenue koneGanuii T noj 1eHCTBUEM CHIIBI TSKECTH U CUITBI YIIPYTOCTH.
HabGuoienue xosiebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabitoieHue BbIHYK/IEHHBIX KOJIE0aHUI U pe30HaHCA.

PacnipocTpanenre npoAoabHbIX U TONEPEYHBIX BOJIH (HA MOJEINN).
Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHU PE30OHAHC.

Jlabopamopnwie pabomuel u onvimol.

Omnpenenenre 4acTOThI U MEpUo/Ia KoJIeOaHUN MaTEMAaTHYECKOTO MasTHUKA.
OmnpeneneHre 4acTOThI U MepUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
Uccnenosanue 3aBUCMMOCTH TIEPHO1a KOJIEOAHUM MOBEIICHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

Uccnenoanue 3aBUCMMOCTH TEpHOJa KOJeOaHUM MPYKMHHOTO MasTHUKA OT
MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHH rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpys3a.

OnBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTH MEPHOIa KOJEOAHHUM MPY>KUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Pa3znes 10. DieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa

AJICKTpOMArHuTHeIX BOJH. [llkama »iaekTpoMarHuTHBIX BOJH. Mcnosb3oBanue
BJICKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.

1.
2.

DnekTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJstHOBBIE CBOMICTBA CBETA.



Jlabopamopnwie pabomel u onvimol.

1. V3yyeHue CBOWCTB »SJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJIEHHUS.

JlyueBas mogmenb cBera. Mcrounuku cera. [IpsAmosmHEHOE pacnpOCTpaHEHHE
ceera. 3atmeHuss Comnnua u Jlynel. Otpaxenue cera. Ilnmockoe 3epkano. 3akoH
OTpaXKEHHUs CBETA.

HpeHOMHGHI/IC cBeTa. 3aKoH IMpCIIOMJICHUA  CBCTA. [TonHoe BHYTPCHHCC
OTPa’KCHUC CBCTA. Hcnonp30BaHue MOJHOIO BHYTPCHHCTO OTPAXKXCHHUA B OIITHYCCKHUX
CBCTOBOAAX.

JInnza. Xon nydeit B muH3e. Ontuyeckas cucrema (poroanmnapara, MUKpOCKONa U
Teneckona. I'a3 kak onTudeckas CuctemMa. bim3opykocTs U JalbHO30pPKOCTb.

Paznoxxenne Oenoro cBeta B croekTp. OmnbiTel Helorona. Cnoxxenue
CIIEKTPAJIBHBIX LIBETOB. /(ncnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE pacTIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonryuenune n300pakxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBOJ.

Xon nydei B coOuparoleit JIimH3e.

Xoq y4yer B pacCEenBarOIIEH JINH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

. [Ipunuun aeiictBus oroanmnapara, MUKpOCKOIA U TEJIECKOIA.
10.Monuens ri1asa.

11.PaznoxkeHue 6e10ro cBETa B CHEKTP.

12.TTonyuyenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

CoNoaRrLdE

Jlabopamopnwie pabomuel u onvimol.

1. HUccnenoBanve 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOTO Jiydya OT YyIJa
naJCHUs.
2. W3yueHue xapaKTEepUCTUK U300pa)KeHUs MPEAMETa B TNIOCKOM 3epKalie.
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HccnenoBanue 3aBUCHMOCTH yIJla MPEIOMJICHHSI CBETOBOTO Jyda OT yrija
MaJCHHS HAa TPAHUIIE «BO3TyX—CTCKIIO.

[Tomy4yenune n300paXkeHU ¢ TOMOIIBI0 COOMPAFOITICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPACCTOSHHSI W ONTHYECKON CHIIBI CcOOMparomiei
JIMH3BI.

OMNBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIICKTP.

OneITEI 1O BOCTPHUATHIO I[BETAa MPEAMETOB TPH WX HAOIIOJACHUU dYepes
I[BETOBBIC (DUITBTPBHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

Omnwitel Pesepdopna m mmanerapnas monenb aroma. Moxens atoma bopa.

I/ICHYCKaHI/Ie H IIOTJIONCHHUC CBCTA aTOMOM. KBanTsl. JInHeituaTeie CIICKTPBLI.

PaI[I/IOElKTHBHOCTI). Aﬂb(i)a, Oera-u raMma-u3JIy4CHU:A. CTpOCHI/IG ATOMHOTO A1pa.

Hyknonnas mopens aromHoro sapa. M3zoromsl. PagmoakTuBHBIE TpeBpaliCHUS.
Ilepnon mosrypacmiaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHMsI 3apsAA0BOIO M MAacCOBOIO YHCEIL

DHeprus CcBsI3U aTOMHBIX sijiep. CBsA3b Macchl ¥ 3HEPrun. Peakunu cuHTe3a U IeJIeHUs
anep. Ucrounuku 3aeprun CoHIa U 3BE3.

H,Z[GpHaﬂ OHCPI'CTHUKA. HeﬁCTBHH PadIuOaKTHBHBIX HSJIyIIeHI/Iﬁ Ha JKHUBBIC

OpPTaHU3MBI.

ok wnE

1.
2.

3.

Jlemoncmpayuu.

CrexTpbl U3Ty4YeHUS U MOTJIOMIEHUS.

CnekTpbl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHU3UPYIOUIUX U3JTYyYCHUH.

Peructpanus uznydeHus NIpUPOJAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

Habioienue CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUHU YACTHIIBI 110 TOPMO3HOMY MYTH (110
doTorpadusim).

W3mepenue paanoakTUBHOTO (OHA.



IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO-00001IAIOINK MOYJIb MPEIHA3HAYEH ISl CUCTEeMAaTU3aluu U
000011IeHUS TPEIMETHOTO CO/ICPKAaHUS U OIBITA I TEIbHOCTH, TPUOOPETEHHOTO NIPU
M3y4yeHHUH BCEro Kypca (U3HKH, a Takke A TOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMeHy M0 (u3uke UIsi 0OydarouIuxcsi, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy u3y4eHHH NaHHOIO MOAYJS PEATU3YIOTCS M CHCTEMAaTHU3UPYIOTCS BUIBI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHUKEHUE TPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBbIX  pe3ysibTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SABJICHUM TMPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBSACHATH (U3MUECKUE
SABJIEHUS, IPUMEHSS MTOTYyYEHHbIC 3HAHUS, PELIATh 33/1a4i, B TOM YHCJIE KAUECTBEHHbIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XAapAaKTEp JHAHHOIO pasjena pealn3yercs 3a
CYET TOTO, YTO 00YUAIOIINECS BBITIOIHSIOT 3a/laHKs], B KOTOPBIX UM MpejiaracTcs:

Ha OCHOBC ITOJTYYCHHBIX 3HAHUHU paciio3HaBaTb U HAYYHO OOBSICHATH CI)I/I?,I/I‘ICCKI/IC
SBJICHUS B Opr}KaI-OIHCﬁ Impupoac u HOBCGIIHCBHOﬁ KHU3HH,

HCIIOJIB30BATh HAYYHBIC MCTOAbI HCCICIAOBAHMA (1)H3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM
YUCJIC OJI ITPOBCPKU T'MITIOTE3 U ITOJTYUYCHUA TCOPECTUICCKHUX BBIBOJIOB,

OOBSICHSTH Hay4yHbIE OCHOBBI HauOOJee BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUW, HAmpuMep, MPAKTUYECKOTO HCMOJIb30BAaHUS PA3JIMYHBIX HWCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX HU3BECTHBIX BUIOB
SHEPIUMu.

[Ipu BbIOOpe o0Opa3oBaTenbHON  OpraHu3alMel  Moaenu  00ydeHwus,
BKIOYaronyro 10 kimacc, B MepBOM TMOJYTrOAMM OTBOAMTCS BpeMs Ha H3y4YCHHUE
HanOoJsiee CIOXKHBIX TeM 9 Kitacca JUIsl JaHHOTO COCTaBa OO0YYaroOlIUXCs 1O BHIOOPY
yuurens. Bropoe nonyroaue 10 kiacca OTBOJUTCS Ha TOBTOPEHUE U CHCTEMATH3AIIUIO
BCETO Kypca B LIETIOM.

KOPPEKIHMMOHHO-PA3BUBAIOIIAA HAITPABJIEHHOCTH YYEBHOI'O
ITPEJIMETA «®DU3UKA» nocturaercs 3a cyer:
® Pa3BUTUS PEUEMBICIUTEIBHON JEITEILHOCTH B IIPOLECCE YCTAHOBJICHUS
JIOTUYECKUX BHYTPU- U MEKIIPEIMETHBIX CBSI3€H, OBIAJICHUS YMEHUSMU
CpaBHMBATh, HA0JII0/1aTh, 0000111aTh, AHATU3UPOBATH, JIEJaTh BHIBOJIbI, IPUMEHSTh



(duznyeckue 3HaHUS 17151 OOBSICHEHHSI CBOMCTB SIBJICHUI U BEIIECTB,
YCTaHOBJICHHSI CBSI3U MPOLIECCOB U SIBJICHUIA;

® TMpPUBJICUYCHUS MEXTUCLIUTUTMHAPHBIX CBsI3EH, MHTEHCHUBHOIO
UHTEJUIEKTYaJbHOTO  Pa3BUTUSl  CpPEACTBAMM MAaTEMaTUKW Ha  MarTepuale,
OTBEUAIOILLEM OCOOEHHOCTSIM U BO3MOXKHOCTSIM YYallluXCs;

® AKTHBHOTO MHCIIOJIb30BaHUSI COBMECTHBIX C YyuuTeneM (opM paboThl
(mampumep, 3amayd, TPeOYIOUME NPUMEHEHHUS CIOXKHBIX MaTeMaTHYECKUX
BBIYUCTICHUH U (POPMYII, IO TEMaM PEIIAIOTCS B KJIacce ¢ MOMOIIBIO YUUTEs);

e (opmupoBaHUS, pacHIMpEHUs] W  KOOPAWHAIMU  TPEIMETHBIX,
IPOCTPAHCTBEHHBIX M BPEMEHHBIX NPEJACTABICHUH Ha Marepuajie Kypca, B
IpOLECCE NMPOBENECHNUS JEMOHCTPALIUMI, OIIBITOB, HAOIIOEHUH, SKCIIEPUMEHTOB;

® CIELUUATIBHOIO CTPYKTYPUPOBAHMSI M aHalIM3a H3y4yaeMOro Marepuana
(BpIIENIEHUE CYHIECTBEHHBIX MTPU3HAKOB W3YYaeMbIX SIBJICHUN U YCTAaHOBJICHHE UX
B3aHMMOCBSI3H),

e (opMHpOBaHUs MO3HABATEIBHOM JAEATENIBHOCTH B XOJ€ (PU3NYECKUX
AKCIIEPUMEHTOB U HAOJIFOIEHUMA, PY BBIIOJTHEHUH J1a00paTOPHBIX padOT: YMEHHS
BBIJIETISITh U OCO3HABATh y4eOHYIO 3a]jauy, CTPOUTh U OPEUEBIIATH IUIaH IEUCTBUH,
aKTyaJIM3UpOBaTh CBOM 3HAHUS, MOAOUPATh aJ€KBAaTHBIE CPEJICTBA AEATEIbHOCTH,
OCYLIECTBJIATH CAMOKOHTPOJIb M CAMOOLEHKY JACHCTBUI:

® UCIIOJIb30BaHME  METOJ0B  JauddepeHIMpoBaHHOW  paboThl ¢
oOy4JaronMMuCs: MOBTOPEHHUE, aHAJIU3 W YCTpaHEHUE OIIMOOK, pa3paboTka M
BBIIIOJIHEHHE  HEOOXOAMMOTO  MUHUMyMa  3aJaHuid  UId  JIMKBUJAILUU
WHANBUAYAIBHBIX TPOOENOB, CHUCTEMATHU3alMsl WHANBUAYAIbHBIX 3aJaHUid U
Pa3BUBAIOIINX YIPAKHEHUM;

® JIONOJIHUTEIbHOE UHCTPYKTUPOBAHUE B X0OJI€ YUEOHOU I€ATEIbHOCTH;

® CTUMYJIMPOBaHHE YYE€OHOM JEATENbHOCTH: TIOOIIPEHUE, CUTYyalUs
ycrexa, TMoOyXJeHWe K aKTUBHOMY TpPYAY, OSMOLMOHAIBHBIA KOM(QOpT,
100pOKeNaTEIHLHOCTh Ha YPOKE;

® HCIOJIb30BaHMs CHEUUATbHBIX MPUEMOB U CPEACTB 00YUYEHUs, TPUEMOB
aHajM3a U MpPe3eHTAIlMM TEKCTOBOI'O MaTepHalia, 00eCleunBatOUIuX pean3aluio
METOa «OOXOJHBIX IyTeH», KOPPEKIMOHHOIO BO3JEHCTBUA Ha PEUYEBYIO
NEeSATEIbHOCTb, MOBBIIICHHE KOHTPOJIA 32 YCTHOM U MUCbMEHHOM peyblo.

OOyuaroiuecs ¢ THKETBIMA HAPYIICHUSIMU PEUU U3-32 OCOOEHHOCTEW CBOETO
pEYEBOro, IMO3HABATEIBHOIO U JIMYHOCTHOTO Pa3BUTHUS HYKJAIOTCS B CYLIECTBEHHOM
ajantauuu nporpaMMmbl o ¢usuke. OcBoeHHE Y4YeOHOro Marepualia BeIeTcCs
I GepeHIMPOBAHHO C BKIIIOUEHHUEM JJIEMEHTOB KOPPEKIMOHHO-PAa3BUBAOIIUX
TEXHOJIOTHI, OCHOBAaHHBIX Ha MPUHIHUIAX YCUJICHUS MPAaKTHUECKON HAIMPaBIEHHOCTH
M3y4aeMOro MaTepuaia; Onopbl Ha KU3HEHHBIN OMBIT 00YYAIOUINXCS; OPUEHTAIIUHN HA
BHYTPEHHHUE CBSI3W B COJACPKAHMM H3y4aeMOI'0 MarepHalia Kak B paMKax OIHOTO
npeAMeTa, TaK M MEXAy HpeaMeTamMu; HEOoOXOIMMOCTM U JOCTaTOYHOCTU B
onpeneneHu o0bEMa M3y4aeMoro Marepuana; BBEICHHS B COJepKaHUE Yy4eOHBIX



MporpaMM  KOPPEKIIMOHHBIX  3alaHid, MPEIyCMATPUBAIONINX  aKTUBH3AIUIO
MMO3HABATEIIbHON JEATEIHHOCTH.

OcHoBHast ¢GopMa opraHm3anuu y4eOHOTO 3aHATUA: YpoK. Hcmomb3yrorcs
UHAVBUYaJbHbIE, TPYNIOBBIC, WHAUBUAYaJIbHO-TPYNIOBBIC, (PPOHTAIBHBIE BHUIbI
paboTHI.

INJIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSI YYEBHOI'O
HPEAMETA «®PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

Cootserctyet [IOOIT OOO.

N3ydenne ¢pu3MKN HA YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUs HANpaBlIeHO Ha
JOCTHUKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTeNbHBIX
pe3yJIbTaTOB.

B pesynbrare uzyuenus Gu3MKA HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs Y
oOyuatotierocs 0y1yT copMHUpOBaHbI CIACAYIONIUE TUYHOCTHBIE PE3YyJIbTAThl B UaCTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

- IPOSIBJICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3NYeCcKON HAYKH;

- ICHHOCTHOE OTHOIIEHUE K JTIOCTUKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHHI
busuKy;

- 0CO3HaHUE BAXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B JAEATEIbHOCTU YUEHOTO;
3) 3cTeTH4eCKOTro BOCIIUTAHMS S

- BOCOIPUATUE OCTETUYECKUX KayecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HEeHHOCTH HAYYHOTO MO3HAHMS

- OCO3HAHWE IEHHOCTU (U3MYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIIOLIEN KYJIbTYPHI;

- pa3BUTHE HAay4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K  HUCCIEN0BATEIbCKON
NEeATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbl 310POBbSI M IMOIMOHAJIBHOT0 0JIATONOJIYYHS:

- 0CO3HAHUE IIEHHOCTH 0€3011acHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpPE, BAKHOCTU TMpaBWil 0€30MAaCHOTO TIOBEACHHS Ha TPAHCIOPTE, Ha JOpOTax, C
AIEKTPUUECKUM U TETJIOBBIM 000PYA0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peIeKCUHU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOTo K€ MpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



- aKTUBHOE YYacTHE€ B pCIICHUU TMPAKTUYECKUX 3anady (B paMKax CeMbH,
o0pa30BaTeNbHON OpraHMu3allK, TOpoAa, Kpas) TEXHOJOTHYECKOW M COLMaIbHOU
HAINPAaBIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUMH;

- HUHTEpEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTUY€eCKOT0 BOCITUTAHMSA:

- OpUEHTAIlMsl Ha NMpUMEHEHHE (DU3UYECKUX 3HAHWM Ui pelleHus 3ajad B 00JacTu
OKpYXalollled Cpefbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKHM MX BO3MOMHBIX
MOCJIEJICTBUM ISl OKPY>KarOUIEH Cpeibl;

- 0CO3HAHUE TJI00ATBHOTO XapaKTepa KOJOTUYECKHUX MPOOJIEM U IMyTel UX pelieHus;
8) aganTanuu K U3MEHSIOIIUMCH YCJI0BUSM COUMAJIBLHOI U NPUPOIHON Cpeabl:

- MOTPEOHOCTh BO B3aMMOJCHCTBUH IPH BBIMIOJHEHUN HCCIENOBAHUN U TPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLICHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeIbHOCTD;

- TOTPeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHH, B TOM 4Hciie (POPMYIUPOBATH UJIEH,
MOHSITHS, TUIIOTE3bI O GUBNUECKUX 0OBEKTAX U SIBICHUSAX;

- 0OCO3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00JacTu
bu3uKY;

- IUJTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

- CTPEMJICHUE aHAJIM3UPOBaTh M BBIABIATH B3aHMMOCBSI3M NPHUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKA CBOMX JEWCTBUN C yU4ETOM BIIMSHHUSA Ha OKPY)KAIOIIYIO CPENy, BOSMOMKHBIX
rJ100aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte ocBoeHUs mporpaMmbl 1o (pu3MKe Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y oOyuwatomerocss OyayT  cQopMUpPOBaHBI MeTalpeAMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAIbHBIC YUeOHBIC NEWUCTBUS,
KOMMYHUKATHUBHBIE  yYHHBEpPCAJIbHBIE  y4eOHbIE  JIEUCTBUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Ba3oBble Jiornyeckue a1eficTBHA:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JIsI O0OOIIICHHS
Y CPABHECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTPpUBAEMBIX (DaKTaxX, TaHHBIX U
HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBJICHUSIM;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBS3U MPHU U3YYCHUU (DU3UYECKUX SIBIICHUU U
IPOLIECCOB, J€JaTh BBIBOABI C HCIOJb30BAHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SAX (PU3MUECKUX BEJIUNYUH;
CaMOCTOSTENIbHO BBIOMpaTh CHOCOO pemnieHus y4yeOHoU (u3mdeckoil 3amgadu
(cpaBHEHHE HECKOJIBKUX BapHUaHTOB pEIIEHUs, BbIOOp HauOosiee MOAXOIAIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTh IO CaMOCTOATEIIBHO COCTaBIEHHOMY IUIaHY OIIBIT, HECIJIOMKHBII
(bu3HYeCcKui IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIE0BaHNE (PUZUUECKOTO SBJICHUS,
OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MHGOPMAIIHIO, TIOJYYCHHYIO B X0
MCCIICIOBAHUS WIIH DKCIIEPUMEHTA;

caMoCTOsITeNIbHO  (opMynupoBaTh 00OOIIEHHWS U BBIBOABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIIOEHUS, OMbITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOKHOE JAajibHENIIIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB, a TAKXKE
BBIJIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUM B HOBBIX YCIOBUSIX U KOHTEKCTAX.

PabGora ¢ nnpopmanueii:

NPUMEHSTh Pa3IMYHbIE METO/bl, HHCTPYMEHThI U 3alpochl MPH MOUCKE U O0TOOpe
MH(}OpMaAIUU WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOM (pu3nyecKo 3a1auu;
aHAJIU3UPOBaTh, CACTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO PA3THUUHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAaJbHYIO (OpMYy MpelncTaBieHHUs MHPOpMauu U
WUTIOCTPUPOBATh PEIIaeMble 33JaYd HECIOXHBIMU CXEMaMH, JuarpaMMamu, MHOU
rpaduKoi 1 ©X KOMOWHAITUSIMH.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B XO0Jie¢ OOCYXJIeHHs yd4eOHOro marepuasa, pe3yjbTaToB JIa0OpaTOPHBIX paboT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOl TEMbI M BHICKA3bIBATh UICH,
HalleJICHHBIC Ha PEIICHHE 3aa91 U MOIep KaHue OJ1aroKeIaTeIbHOCTH O0IIEHNS;



COTIOCTABJIATh CBOM CYXACHHUS C CYXKICHUSMU JAPYTUX YYaCTHHUKOB JHUANOTra,
OOHapyXUBaTh Pa3IM4YMe U CXOACTBO MO3UIIHII;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO  TPEJCTABIIATh  PE3YJIbTaThl  BBINOJHEHHOTO  ()U3MYECKOTO  OIBITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TPOEKTA);

MIOHUMATh U HUCHOJB30BaTh MPEHMYIIECTBA KOMaHIHONW W MHAWBUAYAIBHON pabOTHI
P PEIICHUU KOHKPETHON (PU3UUECKOM MPOoOIIeMbL;

NPUHUMATh IEJIW COBMECTHOM JEATENbHOCTH, OPraHU30BHIBATH NEHCTBHA MO €&
JOCTIKEHHUIO: PACIIPENENIATh POIH, 00CYKAATh MPOLECCH U PE3YIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIO/ICH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTas KA4eCTBEHHOTO pe3yibTaTra MO CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBHUSA C APYTUMHU WICHAMH KOMAaH/IbI;
OLICHMBAaTh KA4eCTBO CBOEro BKJaJa B OOMMA TNPOAYKT 1O KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIEe 1elCTBUSA
Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaLUsIX, TPEOYIOLINX JJIsl pEIICHHUs
(bu3NUeCKrX 3HaAHUI;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATHS PElIeHUH (MHIMBUIYaIBHOE,
NPUHATHE PELLICHUS B TPYIIIE, IPUHATUE PELICHUHN TPyIIoi);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pelIeHHs (PU3MUECKOM 3aJaud WIM IUIaHa
UCCJIEIOBaHMs C y4ETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEM,
apryMEeHTUPOBATh MpeJjiaraéMble BapuaHThl PEIICHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallUd U IIPEAJIaraTh IUIaH €€ U3MECHEHUS,

OOBSICHSTh TPUYUHBI JOCTHXKEHUSI (HEJOCTUKEHHUS) PEe3YyJIbTAaTOB JIE€SATEIHHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B ICATEIBLHOCTD (B TOM YUCJIE B XO/1 BHIMOJHEHUS (PU3UYECKOTO
MCCJIEIOBAaHMSI WJIM TIPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHUBIIMXCS
CUTYyalliid, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYTroro 4YeJoBeKa B XOJE CIopa WU AUCKYCCUHU Ha HAYYHYIO
T€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYIroro;

MpU3HABaTh CBOE MpaBO Ha OMMOKY MpU penieHuu (HU3NYECKUX 3ajad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMBI H TAKOE K€ MPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI



K koniy oOydenus B 7 KJjacce IpeIMETHbIE pe3ylbTaThl HA 0A30BOM ypPOBHE
JOJHKHBI OTPakaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

UCIIONIb30BAaTh TOHATHA: (PU3MYECKHE U XUMHYECKHE SBICHUS, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJIeJIb, TUIOTE3a, €AUHUIIBI (PU3MUYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHMS BellecTBa (TBEpAOE, KHUIKOe, ra3000pa3Hoe), MEXaHUUECKOe
IBIKEHUE  (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE), TpPAaeKTOPHUs,
paBHOJICHCTBYIOIIAs cuia, aedopmanus (ympyras, IJIacTHUecKasl), HEBECOMOCTD,
COOOMIAIOIINECS COCYABL;

paznuyath aBieHus (qudy3us, TEIIOBOE ABMKEHNE YACTHI] BEIIECTBA, PABHOMEPHOE
JBKEHUE, HEPABHOMEPHOE JABWKEHUE, MHEPLIMS, B3aUMOJACICTBUE TEN, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUs, Nepejaya JaBJICHUS TBEPABIMU
TeJaMH, SKUIKOCTSAMU U razamu, aTMochepHOoe JaBieHHE, IUUIaBaHUE Tell,
NpeBpaIlleHUs MEXaHUYECKOU SHEPTHH) 10 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MUECKUX SIBIICHUH B OKPYKAIOIIEM MUPE, B
TOM 4HCJie (PU3NUYECKHE SIBIICHUS B MPHUPOJE: NMPUMEPHI JABUKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMH B WBOW M HEXUBOW IMPUPOJE, NCUCTBUE CHIIBI TPEHHUS B MPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(HEPHOro JaBJICHUsS Ha KUBOM OpraHU3M, IUIaBaHHE PbIO,
phIuary B TeJiE€ YeJIOBEKa, [IPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 33/1a4y B YUEOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

ONKCHIBATH U3YUEHHBIE CBOMCTBA TN U (PU3UUECKUE SABJICHUS, UCIIONIBb3Ysl (pU3nUYecKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC TeJa, CHJIa TPEHUS, IaBJICHUE
(TBEpHOrO TEna, KUIKOCTH, ras3a), BhITAIKMBAIONIAs CHUJIa, MEXaHMUYeCcKas padoTa,
MOIIIHOCTb, TIJICYO CHJIBI, MOMEHT CHWJIbI, KOA(OUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHU3MOB, KUHETHYECKasi U MOTCHIIMAIbHAS YHEPTHsl), MPU ONMUCAHUU TIPABUIBHO
TpakToOBaTh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS H
CAVHUIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GUBMYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMU, CTPOUTH TPAPUKUA H3YUECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHUS M TIPOLIECCHI, HUCIOJIb3YS
MpaBuJia CJI0XKEHUs Ui (BAOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUiI0 paBHOBeCHs pblyara (010Ka), «30J0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUSI MEXaHWYECKOM DSHEpruu, IMpU HTOM JaBaTh CIIOBECHYIO
(OpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATh €70 MATEMATHUYECKOE BHIPAXKECHHUE;

OOBACHATH (U3HUECKHUE SIBJICHUSA, MPOIECChl U CBOMCTBA TEl, B TOM YHCIE€ U B
KOHTEKCTE CUTyallui MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBIATh MPUUUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE N3 1—2 TOTUYECKUX IIAroB ¢ ONMopon Ha 1—
2 W3YyYCHHBIX CBOWCTBA (U3MYECKUX SIBICHUM, (PU3MUSCKUX 3aKOHA WIIA
3aKOHOMEPHOCTH;

pemarh pacu€THple 3a7aud B 1—2 JEHCTBHS, WCHOJB3YS 3aKOHBI M (DOPMYIIHI,
CBs3BIBaIONME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJauud



3aMUChIBaTh KPAaTKOE YCJIOBHE, MOACTABIATH (U3MUECKUE BEIMYUHBI B (POPMYIBI U
MPOBOANTH PacuéThl, HAXOAUTH CIPABOYHBIC JAAHHBIC, HEOOXOIUMBIE ISl PEIICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEIIUTh TPH MOMOIIU (U3UUECKUX
METOJOB, B OIMCAaHUU HCCIEIOBAHUS BBIJIEIATh MPOBEPSIEMOE MPEANOIOKEHHE
(rumoTesy), pa3nuuaTh W HUHTEPIPETHUPOBATH IMOJTYYEHHBINM pe3yJbTaT, HAXOIUTh
OIIUOKH B XOJI€ ONBITA, JIEaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SIBIICHUN WU (DU3UUECKUX CBOWCTB
Ten: (QOpMyIHMpPOBATH MPOBEPSEMbIC MPEANOJIOKEHUS, COOMpPAaTh YCTAHOBKY U3
MPENI0KEHHOTO 000PYIOBAHMSI, 3aIIUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BEIBOABL;
BBIIIOJIHATH IPSIMbIE U3MEPEHUST pACCTOSIHUS, BPEMEHH, MacChl Teljla, 00bEMa, CUIIbI U
TEMIIEPATYPhI C HCIOIH30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, 3aMKCHIBATH
MOKa3aHus MPHOOPOB € YIETOM 3aIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHNU;
MIPOBOANTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (hPM3MUECKON BENWYMHBI OT APYTOM €
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABUKYLIETOCS
TeJla OT BPEMEHHU JABIKECHHS TEJIA, CHIIBI TPEHHSI CKOJIBKEHUS OT BECa Telld, KayecTBa
00paOOTKM MOBEPXHOCTEW TEJI M HE3aBUCHMOCTH CHJIBI TPEHMsI OT IUIOIIAIU
COIIPUKOCHOBEHUS T€JI, CUJIbI YIIPYTOCTU OT YJUIMHEHUS PYKUHBI, BBITAIKUBAOIIEH
CWIbl OT 00bEMa MNOTpyXKEHHOW 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT IIIyOMHBI, Ha KOTOPYIO IOTPYXKEHO TEJO,
yCIIOBUW TIJIaBaHUsI TeJ, YCIOBUN paBHOBECHS pblyara M OJOKOB), y4acTBOBAaTh B
IJIAHUPOBAHUM YYE€OHOTO UCCIIENIOBAaHUSI, COOMpPATh YCTAHOBKY U BBIMIOJIHATH
U3MEPEHHUs], CeAysl IPENI0)KEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl MOIYYEHHOM
3aBUCUMOCTH (PU3MYECKHUX BEIMYMH B BUJE MPEIJIOKEHHBIX TaOIHIl U TpaduKoB,
JenaTh BBIBOJBI 0 PE3YyJIbTaTaM UCCIEA0BAHNS,

MPOBOJIUTH KOCBEHHBIE H3MEpEHUsi (PU3NYECKUX BEJIWYUH (TUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOTO Teja, CUJAa TPEHUSA CKOJBXEHUSA, [aBJICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CWJIA, JACUCTBYIOIIAs HAa IMOIPYKEHHOE B JKHUAKOCTh TEIIO,
KOA(DPUITMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MPEII0KEHHON
UHCTPYKLUMU: TIpU BBHINOJHEHUMH HU3MEPEHU coOupaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIIATh 3HAUYEHUE UCKOMOM BEJIMUMHBI;

coOnIo/IaTh TMpaBujia TEXHUKKM OE€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
00opy10BaHUEM;

yYKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, phluar, MOABUKHBIN U
HETOABWXHBINA OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh NPHUHLMIBI ACHCTBUS U3YYEHHBIX NPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM HA WX omucaHus (B TOM 4YHCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJIONIPOBO/IA, TMAPABINYECKUN MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBaxX (PM3MUECKUX SIBIICHUNW M HEOOXOAUMbBIC
(u3nUecKue 3aKOHbl U 3aKOHOMEPHOCTH;



NPUBOAUTH TPHUMEPHl (HAXOMUTh HWHPOPMAIMIO O TMpUMepax) MPAKTUIECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUI B TIOBCEAHEBHOM KH3HH Ui OOECIICUCHHUS
0e30MmacHOCTH MpU OOpalleHUH ¢ NpudOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3JI0POBbsI M COONIONEHUS HOPM DKOJIOTUYECKOTO TIOBEACHUS B
OKpY>Kalolleu cpene;

OCYIIECTBIISATh OTOOP MCTOYHMKOB MHGpopMmanuu B VHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3alIPOCOM, Ha OCHOBE NMEIOIIUXCS 3HAHUHN U TyTEM CpaBHEHUS
pa3NUYHBIX ~ UCTOYHUKOB  BBIACHATH  HMHGOpMAIMIO,  KOTOpas  sIBISeTCA
IPOTUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

UCTIOJIh30BATh MPH BHITIOJTHEHUHU YI€OHBIX 3aJaHUI HAYIHO-TIOMYJIIPHYIO JINTEPATYPY
(bU3NYIECKOTO COMEpKaHUs, CHPAaBOYHBIC MAaTEpHalbl, pecypchl cetu HWHTepHeT,
BJIaJIETh MpUEMaMU KOHCIIEKTHPOBAaHUSI TEKCTa, mpeoOpa3oBaHus WHGOpMAIK W3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHUE MMCHbMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MHPOPMALIUU PU3UUECKOTO CONEPIKAHISI, B TOM YHCJIE MyOIMYHO JeIaTh
KpaTKHe COOOIICHHUS O pe3yJIbTaTax MPOSKTOB WIIH YICOHBIX UCCIICAOBAHUI, TIPU STOM
rpaMOTHO HCIIOJIb30BaTh W3YYCHHBIM TOHSATHHHBIA ammapar Kypca (usukw,
COIIPOBOKJATh BHICTYIUICHHE MIPE3CHTAIIHCIH;

IIPY BBIMOJTHEHUH Y4eOHBIX TIPOCKTOB U UCCIIEIOBAHMIA paclpenensiTh 00s3aHHOCTH B
TpyIIie B COOTBETCTBHU C IIOCTABICHHBIMH 3aJadyaMU, CJICIUTHh 32 BBINOJIHEHHEM
TUTaHa JeHCTBUM, aIeKBaTHO OIICHUBATh COOCTBEHHBIN BKIIA/ B IEATEILHOCTD IPYIIIIHI,
BBICTPaNBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBas MHEHHE OKPY>KAIOIIHX.

K koHiy oOyueHus B 8 kJjacce npegMeTHbIe pe3yibTaTbl HA 0A30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCIOJIB30BaTh MOHATHS: MAcCa U Pa3MepPbl MOJIEKYJ, TEILUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIMYECKUE M amop(dHbIe Tena,
HACBIIICHHBIMA U HEHACBIIICHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPECHHSA
SHEPrusl, TEMIOBOM ABUTATENb, JJIEMEHTAPHBIN SJICKTPUUECKUAN 3aPsl, IIEKTPUUECKOE
MoJie, TPOBOAHUKU U JIMAJICKTPUKH, TMOCTOSHHBIN SJIEKTPUUECKUA TOK, MArHUTHOE
TOJIE;

paznuyaTh ABJICHHS (TEIUIOBOE pACIIMPEHUE U CHKAaTHe, TEeIUIoNepeaaya, TEIIOBOe
paBHOBECHE, CMAayMBaHHUE, KalWUIAPHBIC SABJICHUS, WCHAPEHHUE, KOHICHCAIWs,
IJIaBJI€HUE,  KpUCTaIM3auus  (OTBEpAEBAaHUE),  KUIIEHWE,  TeIulonepenayda
(TeTIONPOBOTHOCTh, KOHBEKIIHS, M3TyYEHHUE), DJICKTpU3AIUs T, B3aUMOJEHCTBUE
3apsa0B, ACUCTBUS BJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOICHUCTBUE
MAarHuTOB, JIE€MCTBUE MArHUTHOTO IOJI HA MPOBOJHUK C TOKOM, BJIEKTPOMArHWTHAs
WHIYKIMSI) TIO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3MUECKUX SIBJICHUHN B OKPYKAIOIIIEM MUPE, B
TOM 4YHclie (QU3NYECKUE SIBJICHUS B TMPUPOJC: MOBEPXHOCTHOE HATSHKCHHE U
KalWUIAPHBIE SBJCHUS B NPUPOJAE, KPUCTAILIBI B Tipupoie, usiydeHue CoiHua,



3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTpUYECKUE SBJICHHS B aTMocepe, DSIEKTPUUECTBO JKUBBIX OPTraHU3MOB,
MarHMTHOE Toje 3eMJH, Ipei] MOIHCOB, POJb MArHUTHOTO MOJS Ui KU3HU Ha
3emJie, NOJIIPHOE CUSIHUE, MIPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUN;

OIUCHIBATh U3YUYEHHbIE CBOMCTBA TeJ U (PU3NUYECKUE SIBICHUS, UCTIONb3Ys (PU3HUUECKUE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI, Y/AENbHas
TEIJIOEMKOCTh  BEIECTBA, YJElbHAs TEIUIOTa IUIABJICHMS, YJEIbHAs TEIUIOTa
napooOpa3oBaHMsl, yAeJbHasl TEIUIOTa CTOPAHUS TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO
JNEUCTBUSA TEIUIOBOM MAIIWHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3yXad, JIEKTPUUECKUN
3apsil, CWJIa TOKA, DJIEKTPUYECKOE HAIpsSHKEHHWE, COINPOTUBIICHHE NPOBOJHHUKA,
yIETBHOE COMPOTUBIICHHUE BEIIECTBA, pa00Ta M MOIIHOCTD 3JIEKTPHUUECKOT0 TOKA), IPH
ONKMCAHUM MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HUCIOJIb3YEMbIX BEIUYHH,
0003HAYCHUS U €IUHUIBI PU3NIECKUX BEIMYNH, HAXOIUTH (DOPMYJIIBI, CBA3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIWYMHY C JPYTUMU BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BETNYMH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKUE SBJICHUS U MPOLIECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKCHUSA MOJIEKYIAPHO-KUHETUYECKON TEOPUM CTPOCHUs BEILECTBA,
IOPUHLIMIT CYNEPHO3ULMH MMoJIed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAHEHUs
3apsana, 3akoH Oma s ydacTka Lend, 3akoH JDkoyisa—JIeHna, 3aKoH COXpaHEHMs
SHEpPruM, MpU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATH €rO
MaTeMaTUYECKOE BBIPAKECHHUE,

OOBACHATH (PU3NYECKHUE MPOLECCHl M CBOMCTBA TE€l, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMd  NPaKTUKOOPHUEHTUPOBAHHOTO  XapakKTepa:  BBUIBIATH  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYECKUX IIaroB ¢ Onopoi Ha 1—
2 W3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacy€THble 3aaud B 2—3 JEHCTBHS, HUCIOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHS 3ajauu
3aIMChIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK AAHHBIX Ul PELICHMS 3a]ayH,
BbIOMpATh 3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE 7Sl €€ pEelIeHNUs, IPOBOJUTH PACUETHI
U CpaBHMUBATh IIOJIyU€HHOE 3HaueHHE (U3MUECKON BEIWYMHBI C HM3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh HpPOOJEMbI, KOTOPbIE€ MOXHO PpEUINTh HPU MOMOIIUA (UINYECKUX
METOJOB, MCIIOJIb3Yysl  OIIMCAHUE  MCCIEAOBAHUsA, BBIIEIATH  IIPOBEPAEMOE
MIPEANOJIOKEHNE, OLEHNUBATh NPABUIIBHOCTh NOPSAKA IPOBEAECHUS HCCICIOBAHMS,
J€NaTh BBIBOJIBI;

MPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUNA WM (PU3NYECKUX CBOWCTB
Ten (KanwUIsipHbIE SIBJICHUS, 3aBHCHUMOCTb JaBJEHHUS BO3AyXa OT €ro oo0béma,
TEMIIEPATYypPbl, CKOPOCTHU MPOLIECCA OCThIBAHUS U HATPEBAHUS IPY U3ITyYEHUU OT LIBETA
U3JIydaromie (Morionaronieil) MoBepXHOCTH, CKOPOCTh HCHApEeHHs BOJABI OT
TEMIEPATypbl KUAKOCTH M IUIONIAAM €€ IIOBEPXHOCTH, DJJIEKTPU3ALMA Tel U



B3aUMOJICHCTBUE JIEKTPUUYECKHUX 3aPSA0B, B3AUMOJEHCTBHE MOCTOSIHHBIX MarHUTOB,
BU3YaIH3aI[1sl MATHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB, IEHCTBUS MArHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa, CBOMCTBA 3JIEKTPOIBUTATEII
IOCTOSTHHOTO TOKa): (OPMYJIMPOBATh IPOBEPSEMBIE MPEANOIOKEHHUS, COOMPATh
YCTaHOBKY W3 IMPEAJIOKEHHOr0 OOOpyJOBaHUs, OIUCBHIBATh XOJ ONbITA U
(GopMyJIHpOBaTh BHIBOBI;

BBINOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa,
CWJIbl TOKa, HANpsIKEHUS C MCIIOJIb30BAHMEM aHAJIOIOBBIX NMPUOOPOB U JATUYUKOB
(¢u3NUECKUX BEJIMYMH, CPaBHMBATh PE3YJIbTaThl M3MEPEHUN ¢ Y4YETOM 3aJaHHOU
abCOIOTHON TOTPEITHOCTH;

MIPOBOANTH MCCIETOBAHUE 3aBUCUMOCTH OJHOW (PM3MUYECKOM BEIUYUHBI OT APYTOil C
HCIIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBJIEHUS TPOBOIHUKA OT
€ro JUTMHBI, IUTOIIA/IN ITONIEPEYHOr0 CEYEHUSI U YIEIBbHOIO CONTPOTHUBIICHHS BEIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, HJIYIIET0 YEPE3 MPOBOIHUK, OT HAPSKEHHSI HA TPOBOJIHUKE,
MCCJIEIOBAHKE TOCJIEN0BATENBHOIO U MAapauIeIbHOIO COEIMHEHHA MPOBOJIHUKOB):
IJIAaHUPOBATH UCCIEI0BAHNE, COOMPATh YCTAHOBKY M BBIIIOJHITh U3MEPEHMUS, CIAEAYS
NpeJIOKEHHOMY IJIaHY, PUKCUPOBATh PE3YJIbTAThI MOJIYyYEHHON 3aBUCIMOCTH B BUJIE
TabyuL ¥ TpauKOB, J1eJaTh BHIBOJBI MO PE3yJIbTaTaM MCCIEIOBAHNUS;

IPOBOANTH KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEIUYMH (yZesIbHas TEIIOEMKOCTb
BELIECTBA, CONPOTUBICHHUE MTPOBOAHHKA, pa00Ta U MOILIIHOCTD IEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh OSKCIEPUMEHTAIBbHYIO YCTAHOBKY, CIEAys
NPEJIOKEHHON HHCTPYKIUH, U BBIYUCIISATh 3HAUEHUE BEJTUUNHBI;

coON0aTh TMpaBuja TEXHUKM O€30MacHOCTHM TNpH padoTre ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHMS (B TOM YHUCJE: CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, amMIEpPMETp, BOJBTMETP, CUYETUHUK DIICKTPUUECKOU
SHEPIUU, DSJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUYECKHE NPEIOXPAHUTENIH, JIEKTPOMArHUT, 3JIEKTPOJIBUraTellb
MOCTOSIHHOTO TOKA), HMCIOJIb3ysl 3HAaHUS O CBOMCTBAaX (PU3MYECKUX SBJICHUN H
HeoO0XouMble (PU3UUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE IPUOOPHI MO
CXEMaM U CXE€MaTHYHbIM PUCYHKaM (’KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHETO CTOpaHuUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATD
CXEMBbI 3JIEKTPUUYECKUX LIETIEeH C MOCIE0BATEIbHbIM U MapalJIeIbHBIM COE€AMHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS DJIIEMEHTOB AIEKTPUUECKUX LIETICH;
NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpPHUMEpPax) MPAKTUYECKOIro
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHUU B TMOBCEJHEBHON >XM3HU A OOeCleueHus
0e3omacHOCTH MpHU OOpalleHHMH C MNpUOOpaMU U TEXHUYECKHMMH YCTPONCTBAMU,
COXpaHEHUsl 3J0pOBbSl U COONIOACHUS HOPM DKOJIOTMUECKOTO TIOBEACHUS B
OKPYKAIOIIEH CPELE;



OCYIIECTBIATh MOUCK HMH(OpMamu (U3NYECKOTro conepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUM M NMYTEM CPABHEHUS JIONOJHUTEIBHBIX HCTOYHUKOB
BBIICTISATE MH(POPMAIUIO, KOTOpasi SBISAETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOI;

MCII0JIb30BAaTh MPH BHITIOJHEHUN YU4E€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(U3UYECKOT0 COJIepKaHMs, CIPABOYHBIE Marepuaibl, pecypchl cetu HHTepHeT,
BJaJeTh NMpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHMOpManuu u3
OJIHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUs, 0000Ias
UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB (PM3UUYECKOTO COJACP)KAHUS, B TOM YHUCIIE
nyOJIMYHO TPEACTABIATh  PE3YyJAbTaThl MPOEKTHOM WM  HCCIEI0BATENbCKOU
NEeSATENBHOCTH, IPU 3TOM I'PAaMOTHO MCIOJIb30BaTh M3YUYEHHBIN NOHATUIHBIA anmnapar
Kypca (pU3UKH, COMTPOBOK/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3UUECKHX MPOIECCOB
pacnpenensiatb 00s13aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJayamH,
CIEIUTh 3a BBINOJHEHHUEM IUIaHA JEHCTBUA M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JIEATEIbHOCTb TPYIIIbI, BbICTPAUBATh
KOMMYHHMKaTHUBHOE B3aUMOJIEICTBHE, IIPOSBIISAS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K xoniy oOydenus B 9 kijacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIB30BaTh IIOHATHUSA: CHUCTEMa OTCYETa, MarepuaibHas TOYKA, TPAECKTOPHS,
OTHOCUTEIBbHOCTh MEXaHUYECKOTO JIBHKEHUS, AepopManius (yrpyras, miacTuyeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEPETPY3KH, LEHTP
TSKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOIO Tejla, PaBHOBECHE,
MEXaHW4YecKue KojeOaHusT ¢  BOJHBL, 3BYK, HWH(pPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhl MCIYCKaHWsS W TOIJIONIeHHs, anbda, Oera- M ramma-
W3JIy4YEHHMs], U30TOIIbI, SII€pHasi SHEPIreTUKA,

paznuyaTh ABJICHHS (PABHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE  MpPSIMOJIMHENHOE  JBM)KEHHE, CBOOOJHOE  TMajeHue  Ted,
PAaBHOMEPHOE [JBWKEHHE TII0 OKPYXKHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE
IBUKEHHE, KoyiebaTeNlbHOe IBIKEHHE (3aTyXalolue M BBIHYKICHHbBIEC KOJICOaHMUs),
pPE30HAHC,  BOJIHOBOE  JBWIKEHHE,  OTPaXEHHE  3ByKa,  HIPSIMOJIMHEHHOE
pacrpoCTpaHEHUE, OTPAKEHNE U MTPETIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHUE
CBETa, pa3joKeHHUE OEeJoro CBETa B CIEKTP M CIOXKEHUE CHEKTPAJIbHBIX IBETOB,
IUCIIEPCHsl CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOIO
CIEKTpa U3JIyYEHHUsI) 10 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;



pacro3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIeM MUpE (B
TOM YHClie (PU3NUECKHE SBICHUS B MPUPOJE: MPUIUBBI U OTIHUBBI, ABIKEHUE TJIAHET
ConHEYHON CHCTEMBI, PEAKTUBHOE JBHKEHUE >XHMBBIX OPraHU3MOB, BOCIPUATHE
3BYKOB XUBOTHBIMH, 36MJIETPSICEHHUE, CEIICMMUECKHUE BOJIHBI, LIyHAMH, X0, LIBETA TE,
ONTUYECKUE SIBICHHUSA B MpHUPOAE, OHMOJIOrMYEcCKOe JEeWCTBUE  BUIUMOTO,
yIBTPAQHUOIETOBOIO U PEHTTEHOBCKOTO M3JIyY€HUH, ECTECTBEHHBIN PaIMOAKTUBHBIN
(OoH, KOCMHMYECKHE JyYd, pPAJUOAKTUBHOE W3IyYCHHE TPUPOAHBIX MHUHEPAJIOB,
JeMCTBUE PalnOaKTUBHBIX U3Ty4EHHI HAa OPraHU3M 4eJIOBEKA), IPU ATOM IIEPEBOAUTD
IPAaKTHUUYECKYIO 3a/1auy B y4eOHYIO, BBIJCIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK)
bu3nyeCKuX SIBICHUH;

OTUCHIBATh U3YYCHHBIC CBOMCTBA Te U (U3UUYECKHUE SIBICHUS, HCTIONB3Ys (PHU3HUECKHe
BEJIMYUHBI (CPENHSISI 1 MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JIBHXKCHHH,
YCKOpEHHE, NMepEMEILEHUE, MMYTh, YII0Bask CKOPOCTh, CUJIAa TPEHHUS, CUJIa YIIPYTOCTH,
CHJIa TSKECTH, YCKOPEHUE CBOOOJIHOTO MaJIeHUsl, BEC TeJa, UMITYJIbC TeNa, UMITYJIbC
CWJIbl, MEXaHUYECKasi paboTa U MOIIHOCTb, MOTEHI[MAIbHAS SHEPTHUS TeJa, OJHATOIO
HaJ[ TIOBEPXHOCTHIO 3€MJIU, MOTEHIIMATbHAS SHEPTHSI CKATOU NPY>KUHBI, KHHETUYECKas
SHEprusi, MOJHasi MEXaHWYecKas SHEeprus, NepHoJ M 4YacToTa KoJeOaHWH, JJIMHA
BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEIb IPEIOMIICHHUS
Cpelibl), IPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, O0OO3HAYEHUS U €IUHHULBI (PU3MUYECKUX BEJIMYMH, HAXOAUThb (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepHU30BaTh CBOMCTBA T€J, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCIOJIb3YS 3aKOH
COXpaHEHUsl SHEPI'HH, 3aKOH BCEMUPHOrO TATOTEHHSI, IPUHLIMI CYTEPHO3UIUU CUJI,
INPUHIUI OTHOCUTENBHOCTH ['anmuiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUSA
UMITyJIbCa, 3aKOHbl OTPAKEHUS W TPEIOMJIEHUS CBETa, 3aKOHbl COXPaHEHHUS
3apsAI0BOTO U MAaCCOBOTO YMCE MPH SIEPHBIX PEAKIUAX, TPU ITOM JaBaTh CIIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMATHUYECKOE BHIPAXKECHHUE;

OOBSCHATH (PU3MUECKHE MPOLECChl M CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi  NPAaKTUKOOPHEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIAr0B C OMOPON Ha 2—
3 uW3y4YeHHBIX CBOWCTBa (U3MUECKUX SBJICHUM, (PU3MUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7aud (OMHMPAIOLIUECS Ha CUCTEMY M3 2—3 ypaBHEHMH),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIUE (PU3MUECKHE BEIMYMHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3aJ]a4M 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJAOCTAOIINE UIIH
M30bITOYHBIE JaHHbIC, BEIOMPATH 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JJISl PEIICHUS,
MPOBOJIUTh PACU€Thl W OLIEHUBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HAYEHUs
(hU3nYeCKO BEITMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEIIUTh HPU MOMOIIU (U3HUUECKUX
METO/IOB,  HUCIOJIb3ysl ~ ONMCAHWE  MCCIENOBAaHUSA, BBIACIATH  MPOBEPSIEMOE



MPEIOJIOKEHNE, OLEHUBATh MPAaBWJIBHOCTh MOPSAIKAa MPOBEACHUS HCCIIECTOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHNUHN U ONBITOB;

MPOBOAMTD OMBITHI IO HAOMIOACHUIO (PU3NUYECKUX SIBICHUN MIH (PU3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOporo 3akoHa HproTOHa, 3aK0HA COXpaHEHUs! SHEPTUH, 3aBUCHMOCTb
neprosa KojaebaHui MpyKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH IPYKUHbI
M HE3aBUCUMOCTb OT AaMIUIMTYAbl MajblX  KoJeOaHuM, MpsIMOJMHENHOE
pacnpoCTpaHEHHE CBETa, Pa3oKeHHe Oeoro cBeTa B CIEKTpP, MU3yYEHUE CBOICTB
N300pakeHHs B IJIOCKOM 3€pKaJie U CBOMCTB M300payKeHUs IpeaMeTa B COOMparoeit
JUH3€, HAOMIOJEHWE CIUIOMIHBIX M  JIMHEHYaThIX CIEKTPOB  U3IYUYECHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3 HM30BITOUHOTO Habopa o00OpyaoBaHUS,
OTHCHIBATh XOJ1 OTIBITA U €T0 PE3YNbTaThl, ((OPMYIUPOBATH BHIBOIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX HU3MEPEHHM, ONpenesss cpeaHee
3HaYeHUE H3MEpsAEeMOi BenMYMHBI ((OKYCHOE pacCTOSHHE COOHMpAIolIeH IJUH3BI),
000CHOBBIBATh BHIOOP crIoc00a m3MepeHus (M3MEPUTEITHHOTO MPUOOpa);

MIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM
OpsIMBIX W3MEpPEHUil (3aBHCHUMOCTh IyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
IBWKEHUM O€3 HadaJbHOW CKOpPOCTH, IEepUojia KOJeOaHWH MaTeMaTH4eCcKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPAXEHUsI CBETA OT yrJja MaJeHUs U
yIjia NpejaoMJIEHHs OT yrjla NaJeHus): INIAHUPOBATh UCCIIEI0OBAaHUE, CAMOCTOATEIbHO
coOupaTh yCTaHOBKY, (UKCHPOBATh pE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3NyeCKrX BEIMYUH B BHUJIE TaOIUI] U IpaUKOB, JesaTh BBIBOJBI [0 pE3yJibTaTaM
UCCIIEIOBaHMSI;

IPOBOANTH KOCBEHHBIE HM3MEPEHMsS] (PU3NYECKUX BEIUYUH (CpPEIHAS CKOPOCTb U
YCKOPEHHE TeJla MPU PAaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOIHOTO Ma/ICHMS,
KECTKOCTh MPY>KUHBI, KOIPPHUIMEHT TPEHUS CKOIBKEHHUs, MEXaHHUecKas paboTa u
MOIIHOCTh, YacTOTa U TMEpUOJ KoJIeOaHUH MAaTEeMaTUYECKOro M MPY>KHMHHOTO
MasATHUKOB, OITHYECKas CHJia coOuparoleld JHUH3bl, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATD
U3MEpEHHUs, Cenys MPeASIOKEHHON NHCTPYKLUNHY, BRIYUCIATh 3HaYCHUE BEJTUYUHBI U
aHAJIM3UPOBATh MOJYYEHHbIE pe3yJbTaTbl C YYETOM 3aJaHHOW MOTPEIIHOCTH
W3MEpPECHU;

coOnIo/IaTh TMpaBujia TEXHUKKM OE€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
00opy10BaHUEM;

pa3ianyaTh OCHOBHbBIE NPHU3HAKU W3YYEHHBIX (U3NYECKUX MOJENEN: MaTepuasibHas
TOYKa, a0COJIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHMK CBETA, Jy4, TOHKas JIMH3a,
MJIaHeTapHasi MOJEIb aTOMA, HYKJIOHHAs! MOJIETTb @aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB W TEXHUYECKHX
YCTPOMCTB C ONOPOI HA UX OMHUCAHUS (B TOM YHUCIIE: CIUIOMETP, NaTUYMKU TOJ0KEHHUS,
pPacCTOSIHUSI W YCKOPEHHUs, paKeTa, »3XOJOT, OYKH, NEpHUCKOMN, QoToamnmapar,
ONTHUYECKHE CBETOBOJIbI, CHEKTPOCKOM, O3UMETp, Kamepa BuibcoHa), MCHOIB3YS
3HAHUS O CBOMCTBax (U3MYECKUX SBJICHUA M HEoOXoIuMmble (uU3nYecKue
3aKOHOMEPHOCTH;



HCMOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTEILHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIECCOB MPHU PEIICHUU y4eOHO-
MPAKTUYECKUX 33724, ONITHYECKUE CXEMbI I TIOCTPOSHUS M300paKeHUH B TIIIOCKOM
3epKajie U coOuparoie JMH3e;

OPUBOJUTH TPUMEPHl (HAXOAUTh HH(OpPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (DM3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM IJisi oOecreueHus
0e3omacHOCTH MpU OOpalleHUH ¢ MPUOOpaMU M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 3JI0POBbSI U COOJIOACHUS HOPM DKOJIOTMUECKOTO TIOBEJACHUS B
OKpY’KaIOLIEH CpeLE;

OCYIIECTBJIATh TMOWCK uHMopMarmu (Qusndeckoro coaepxkanuss B HHTepHere,
CaMOCTOSATEILHO (DOPMYITUPYS TOWCKOBBIN 3ampoC, HAXOIUTh IyTH OMPEIACICHHUS
JIOCTOBEPHOCTH TOJYYCHHOW HHQPOpMAIMM Ha OCHOBE HMEIOUIUMXCS 3HAHUN H
JOTIOJTHUTEIIbHBIX HICTOYHUKOB,;

HCIIOJIB30BaTh MIPH BHIMIOJIHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy
(bU3UYECKOT0 COJIepXKaHUsI, CIPABOYHBIC MaTepHaybl, pecypchbl cetu WHTEpHeT,
BJIQJICTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus UHGOpMAIUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE HH(OpMaIIUU
U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJCpPKaHUSA, MyOJIUYHO MPEJCTABISATH
pe3yJIbTAaThl IPOEKTHOU MIIA UCCIIEI0BATENBCKOM €S TEIIbHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHATUWHBINA amnmapaT H3ydaemoro pasjaena (GU3uKd U
COMPOBOXK/IATh BBICTYIJICHUE MPE3CHTAIMEe ¢ y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE



7 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HaummeHoBaHue
(undposbie)
n/ | pasieoB U TeM Becer Koutponsn = IIpakruueck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
DUsHKa - HAVKE O bu6nuoreka [IOK
1.1 Ve 2 https://m.edso0.ru/7f416
IpUpoJIe 194
DUsHYCCKIE bu6nmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEITUYUHBI
194
EcrecTBeHHOHAyuUH bubnuorexa [HOK
1.3 BIf METO]T 2 1 https://m.edso00.ru/7f416
MO3HAHUA 194
Wroro mo pazneny 6
Pa3znen 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBA
CroeHme bubnnoreka IIOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIIECTBA
194
JBxenue u bubnmnoreka HOK
2.2 B3aUMO/ICHCTBUE 2 1 https://m.edsoo.ru/7f416
YaCTHII BEIIESCTBA 194
ArperatHble bubnmnorexka HOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BEILlECTBA 194
Hroro no paszneny 5
Paznen 3. /IBuikeHue u B3aumMo/ieiicTBue e
MexaHu4eckoe bubmorexa HOK
3.1 3 https://m.edsoo.ru/7f416
JBHKCHHUE
194
WHepims, Macea bubmmoreka [IOK
3.2 P, ’ 4 1 https://m.edso00.ru/7f416
IJIOTHOCTh
194
but6mmoreka [IOK
3.3 Cuna. Buasl cun 14 1 2 https://m.edso0o.ru/7f416
194
Hroro no paszneny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JlaBneHue.
Ilepenaua
[— bu6nuoreka [IOK
41 . 3 https://m.edsoo.ru/7f416
TBep[[BIMI/I TCJI1aMU, 194
JKUIKOCTSIMU U T
razamu
Jlapsenne bu6nmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTH
194
bu6nmoreka [IOK
A
4.3 TMochepHOe 6 https://m.edsoo.ru/7f416
aBJICHHE
194
[elictBue
JKUIKOCTH U rasa bubmaorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
Ha MOTPYXEHHOE B
194
HHUX TEIO
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHepPrus
bubnnoreka IIOK
Pao6
51 o oooman 3 1 https://m.eds00.ru/7f416
MOIIHOCTD
194
MpocThLe bubnnoreka IIOK
5.2 P 5 1 https://m.eds00.ru/7f416
MEXaHU3MBI
194
MexaHudeckas bubmorexa HOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTrHs 104
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO
YACOB I10 68 3 12
[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMAarHUTHOE MOJE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pazpea 4.

CeeToOBbBI€E ABJICHUA
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJNYECKOE OBECIIEHEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI JIJIAA YUEHUKA

1. ®wusuka, 7 knacc/[lepeimkun A.B., OO0 «IPODA»; AO «M3naTenbcTBO
[Tpoceemenuey; Apoda, 2017 1.

2. @wusuka 8 kimacc/Ileppimkun A.B., OO0 «JIPODA»; AO «M3narenbcTBo
[Tpocsemienue»; Jpoda, 2014 r.

3. ®wusuka 9 knacc/ [epeimkua A.B., ['yrauk E.M., OO0 «IPODA»; AO «131areiascTBo

[Ipocsemenuey, 2022r.
METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJLIA
1.. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. Xannanosa).

2. ®uzuka. CaMOCTOATEIbHBIE U KOHTPOJIbHBIE paboThl. 7 Kitacc (aBTopbl: A. E. Mapon, E. A.
Mapon). —M.:/Ipoda, 2019

4. ®dusuka. /lunaktuueckue marepuaisl. 7 kiaacc (aBTopbl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2019 5. ®usuka. Jlnarnoctuyeckue padbotsl. 7 kiacc (aBropsl: B. B. Illaxmatosa, O. P.
[Medep). — M.: Ipoda,2019

6. ®usuka. COOpHUK BONPOCOB M 3a1a4. 7 kiacc (aBTopsl: A. E. MapoHn, E. A. Mapos,

7. Jlykammk B.W. cOopHuk 3a1a4 o pusmke ans 7-9 kinaccoB 0011eo0pa3oBaTeIbHBIX

yupexaenuit / B.U. Jlykamuk, E.B. ViBanosa. — M.: [Ipocemienue, 2019.

8. Mapon, A. E. ®uzuka. 8 ki.: munaktudeckue marepuaist / A. E. Mapown, E. A. Mapon.— M.:
Hpoda. 2019 3. Mapon, A. E. ®uszuka. 8 Ki1.: TPEHUPOBOYHBIC 3a/TaHU; 3aTaHUS JIJIS
caMOKOHTpoJIsT; CamocTOoATENbHBIE pa0OTHI U Ap. YduebHOoMeToaudeckoe nocooue / A. E. Mapos,

E. A. Mapon. — M.: [Ipoda. 2019.

9. Enoxosuu A.C. CripaBo4YHHK 0 (PU3HKE U TEXHHUKE. YueObHoe mocodue s yyammxcs. M.

ITpocsemenue, 2019.

10. 3agauu o usmMKe A1 OCHOBHOM IIKOJIBI C MPUMEPAMU pelleHuH, 7-9 Kiiacchl,

I'eanenmretin JI.3., Kupuk JILA., T'ensdprar .M., 2017.

[MNU®POBBIE ObPA30BATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET



1. http://school-collection.edu.ru/

2. http://classfizika.ru/,

3. https://resh.edu.ru/

4. http:/iwww.fizika.ru/

5. http://physics03.narod.ru/

6. https://learningapps.org/index.php?overview&s=&category=0&tool=

7. http://www.fizika.ru

8. http://school-collection.edu.ru

9. http://classfizika.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O ITPOUECCA

YYEBHOE OBOPYJIOBAHUE

CrpaBo4HbIe TaOIUIIBI

OBOPYJIOBAHME J1JIs1 [TIPOBEJEHNS JIABOPATOPHBIX, IIPAKTUYECKHX PABOT,
JIEMOHCTPALMH
MynbTUMeAUHHBIA TPOEKTOP, 000PYAOBaHUE I JEMOHCTPALUH, TPOBEACHHS 1a00paTOPHBIX

pa6 OT C MYJIbTUATUUKAMU
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