MHHHCTEPCTBO HPOCBELEHNS POCCHACKON ©EIEPAILN

Munncreperno obpusonannn u uaykn Camapesosi ofanern

Orpaasencioe ynpasaenue MOul CO

FEOY COMI N 2 "OI" ¢, Kunean-Yepsacens”

PACCMOTPEHO COTTTACOBAHO YTBEPKAEHO

Ha saceums 1IIMO Samecrimenn pexrops  JInpercie

Pyxososeroa T

Joox
[Tporoson Nil
o129 08 2025

yxury B A

)\75:0;11.!

- { Jloaymm AT
1 opemonm HA “P"'?[-\'f ovl362-0a

31,08 2023 ¢

“') no .\}‘P

o1 30 0% 2023 1,

PABOYAS [TPOIPAMMA
OCHOBHOTO OBILETO OBPAJOBAHNSA
JUIH OBYHAIOUBXCSH
€ TRV APYIICHNCM Pen
yueduoro npeasera «®umnkay

7-9 Kance

C=RU, O="TBOY COL
Ne2 ""OL"" c.
KnHenb-Yepkacchl”,
CN=HonyguH A. T,
E=doludin.ag@yandex.ru

00d79826ec79e27566
l \ 2023.08.31 17:51:
25+04'00'

¢ Knnean-Yeprucen 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE 6a30BOr0 00I11eT0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWI K pe3ylbraTaM OCBOSHHS Ha 0a30BOM YypOBHE OCHOBHOU
oOpasoBarenbHON Tmporpammel, mpeactaBieHHo B PI'OC OO0, a Takke C yd4eToM
denepanpHOi paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mpenojaBaHus y4eOHOTO
npenmeta «Ou3nKa.

Copepxanue mporpaMMbl IO (U3UKE HAMPABICHO HA M3YyUYEHUE €CTECTBEHHOHAYYHOU
rPaMOTHOCTH YyYallMXCAd U HM3y4yeHUE OpraHu3aiuu (U3MKU Ha JEATeIbHOCTHOM ocHOBe. B
nporpaMme 10 (u3WKe HAOTIOJAIOTCS BO3MOXKHOCTH HW3YYCHHS MPEIMETOB B paMKax
tpeboBanuit ®I'OC OOO K cTaHAAPTHBIM JIMYHOCTHBIM M METalpPEAMETHBIM pe3yiibTaTaM
00y4eHusl, a TaKKe MEXIPEJAMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX IPEJIMETOB Ha YpPOBHE
6a30Boro 001Ier0 00pa30BaHUS.

[TporpamMma mo pu3uke ycraHaBIMBACT OOIMIMK y4eOHBIH MaTepual Mo rojaM oOydeHUs
(mo kiaccam), mpeajaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YYEHHSI TEMbI, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUSA MPEAMETHOTO COJIEPKAHUS U yUETE BO3PACTHBIX MEPHOIOB 00YUCHUSI.

[IporpamMma 1o ¢u3uke pa3zpaboTaHa ¢ NENbI0 OKa3aHUS METOJUYECKOH MOMOIIH
YUUTENIO B CO3JIaHUU paboUeii MporpaMMbl IO YIeOHOMY TPEIMETY.

du3zuKa ABISETCS CUCTEMOOOPa3yIOIIUM ISl €CTeCTBEHHOHAYYHBIX HAYYHBIX OOBEKTOB,
3aKOHBI UCXOJAT U3 OCHOB IPOIIECCOB U SBIICHUH, H3y4aeMbIX XHMHH, OMOJIOTUHU, aCTPOHOMHUU U
dbusnueckoil reorpaduu, BHOCUT BKJIAJ B MOJYyYEHUE ECTECTBEHHOHAYYHOW KapTHUHBI MHpA,
obecrnieunBasi HanOomee Gusndeckre HOpPMBI MPUMEHEHHSI HAYYHOTO METO/1a TIO3HAHHMS, TO €CTh
BBIXOJ U3 MOCJIE0BATENbHBIX 3HAHUN. O MUD.

Opna W3 THaBHBIX 3a4ady  OOILIECTBEHHOrO O0pa3oBaHMS B IOCJIEA0BATEIbHOM
o0pa3oBaHUM 3aKIloyanach B paHHEW €CTEeCTBEHHOHAYYHOW IPaMOTHOCTHU M MHTEpece K Hayke
Cpelu yJaluxcsl.

OOyuenne ¢usznke Ha 0a30BOM YypOBHE MpEIINOJaraeT BIAJEHUE KOMIETEHTHOCTHIO,
XapaKTepU3yIolel eCTECTBEHHOHAYYHYIO TPAMOTHOCTD:

° HAay4YHOC 00BsICHEHHUE HBHCHHP’I;
° OLICHUBATh U TIOHUMATh 0COOCHHOCTU HAay4YHBIX I/ICCJ'IGIIOBaHI/If/'I;
° HHTCPHNPETUPOBATE HAHHBIC W HUCIIOJB30BATh HAYYHBIC JO0KaA3aTCJIbCTBA IJId

MOJIyYEHUs BBIBOJIOB.
Henn wm3yuenuss pu3uku Ha ypoBHe 0azoBOro ooOmiero obOpa3zoBaHUs HEOOXOIUMO B
Konuenmuu npenonaBanus yueOHoro mnpeamera «®Pusuka» B 00pa3oBaHUM OpraHu3alui
Poccuiickoit ®@enepanuu, peaqu3ylolMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepkIeHHON pemeHneM Kosmermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mportokoia ot 3 nexadps 2019 r. Ne [IK4BH).
Leau n3ydyenus Ppu3nKu:

. nproOpeTeHne MHTepeca M CTPEMIICHHUS OOYYaromuXcs K HAYYHOMY H3yUEHHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEJUICKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

. pa3sBUTHE MPEACTABICHUM O HAy4YHbIX METOJAX I[I03HAHUA U  YIPABICHHUE
HCCIIEIOBATEIILCKUM OTHOIIIEHUEM K TPUPOIHBIM SIBICHUSIM;

. METO/Ibl HAYYHOTO MUPOBO33PEHUS KAK PE3yJbTAaT U3YYEHUs] OCHOB MAaTEpPUU U
byHIaMEHTAIBHBIX SIBIICHUN (DU3UKH;

o MPEJICTABICHHBIE POIUKHU (DU3UKU AJI PA3BUTHUS IPYTHX BHUJIOB HAYKH, TEXHUKU U
TEXHOJIOTHH;

. pa3BUTHE  TPEJCTAaBICHHBIX  BO3MOXHOCTEH 0  Oyaymem  Oyaymiei

npoecCHOHANBHOM J1eATENbHOCTH, CBA3aHHOM C (DU3HUKOM, TOATOTOBKA K MEPCIEKTHBE
00y4YeHHS B TOM HAIPABICHUH.

JlocTumkeHne HTHX LeJell mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa30BaHUs MPH PEILICHUH CIEIYIONINX 3aa4:

. NpUOOpeTeHNEe 3HAHUM O CIIOKHBIX KOHCTPYKIUSIX BELIECTB, O MEXaHHYECKUX,



TETIOBBIX, JJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

. npuoOpeTeHne YMEHUHM OINHCHIBATh W OOBSICHATH (U3MYECKUE SBJICHHUS C
UCIIOJIb30BAHUEM UMEIOIINXCS 3HAHUM;

. OCBOEHHE METOIOB PEIICHUS MPOCTEHIINX PacYETHBIX 3a/ad C MCIIOJIb30BAHUEM
du3nUecKuX MoIeNel, TBOPUECKUX U MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

. NPOBEJCHNE YMEHHWH HAOMIONCHMS 3a NPHPOJHBIMU SIBICHUSMHU W IMPOBEICHHUS
OTBITOB, Ja0OpPaTOPHBIX PabOT W SKCIEPUMEHTAIBHBIX HCCIEAOBAHUA C HCIOJIb30BAHUEM
U3MEPHUTEIBHBIX TPUOOPOB;

. OCBOCHHE MPHEMOB PadOT ¢ nHpopManuei 0 GU3NIECKOM COACPKAHUH, BKITIOYAs
UH(GOPMAIMIO O COBPEMEHHBIX JOCTIDKEHHAX (U3MKH, aHATM3 M KPUTHYECKOE H3MEpEHHUE
uHpOpMaLnH;

. 3HAKOMCTBO CO cdepamMu NpOoPecCHOHATBHON IeATeIbHOCTH, TEPEXOAbl C
(GU3UKOM, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTIKEHHSX (DU3NYECKON
HayKH.

[Ipemiaraemerii B mporpaMme 1o (usuke nepeyeHb JadOopaTOpHBIX pabOT U OIBITOB
HOCHT PEeKOMEH/IaTeIbHBIN XapaKTep, YUUTelb JeNacT BHIOOp MPOBEICHNUS JTa00PAaTOPHBIX padboT
M ONbITa C  y4eTOM  HHIWBUAYAJIbHBIX  OCOOEHHOCTEH  OOydarommMxcsi,  CIIUCKa
9KCIIEPUMEHTAIBHBIX 33JaHUi, TMpe[laraéMbplX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO
9K3aMeHa 1o (pusuke.

COJEP XAHME OBYUYEHUA

7 KJIACC

Pazgen 1. ®usnka u ee poJib B IO3HAHUH OKPY KAIOLIEro MUpPa.

®dusuka — Hayka o npupone. SBneHus npupoisl. PU3NYECKUE SIBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, YTIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue pasMmepbl. M3mepenue ¢usnueckux BenuuuH. Pusnyeckue MpHOOPHI.
ITorpemnocTh M3MepeHui. MexayHapoiHas CHCTEMa YCTaHOBKH.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKM H3y4daroT MpHpoNy. EcTecTBeHHOHAayuHBIH
METOJI TO3HaHMs: HaONIOJEHHE, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBUKEHUE THUIIOTE3BL,
HKCIEPUMEHT TI0 BHEIIHEH rumore3e, OOBsICHEHHWE HaOmoJeHus sBieHusd. OnucaHue
¢buznyeckux TpeOOBaHUH C TOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHI/I‘IGCKI/IC, TCIJIOBBIC, DJICKTPUUCCKUEC, MAIrHUTHBIC, CBETOBLIC SIBJICHU.

2. Ouznyeckue TpUOOPHI U TPOBEACHUE HU3MEPEHHH OOBIYHBIM M HH(PPOBBIM
npudopom.

Jlabopamopuvie padbomol u onvimel.

1. OrnipezienieHne 1eHbl ACICHUsI H3MEPUTEIHHOTO Mpruoopa.

2. W3mepeHnne pacCTOSTHUMN.

3. N3mepenne oObema KUIKOCTH U Tejia Tela.

4. Ornpezenenne pa3MepoB MAJIEHbKUX TEIl.

5. N3mepenne TemriepaTypbl MpU MOMOIIU KHJAKOCTHOTO TEPMOMETpPa M JIaTYUKa
TEeMIIepaTyphl.

6. [IpoBeneHne wWCCIENOBaHUS KOHIENTYATbHBIX THUIIOTE3: MaTbHOCTh TOJIETA

IIapHKa, MyIIEHHOTO 110 TOPU30HTANIN, TEM OO0JIbIIIe, YeM OO0JIbIIIE BHICOTA MAJCHHUS.

Paspnen 2. IlepBoHayanbHbIe CBEACHUS O IOCTPOCHUM BeleCTBA.

CrtpoeHue BemIeCTB: aTOMbl M MOJEKYNIbI, WX pa3Mepbl. ONBITHL, JOKa3bIBAIOIINE
CTpOoeHHE 00BEKTA.

JIBmxkeHne dacTull BemiecTBa. CBSI3b CKOPOCTH JBMIKEHHUSI YaCTHI[ C TeMIIEpaTypoOu.
bpoyHnoBckoe nBwkenue, nuddysus. BzauMoseiicTBHe YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKMBaHUE.

ArperaTHble  COCTOSIHHSI ~ BEIIECTB: COCTaB Ta30B, JKUIKOCTEM UM TBEPABIX
(KpUCTaJUIMYECKHX) TeJl. B3auMOCBSA3b MEX/Y SBICHUSMHU B Pa3HBIX arperaTHbIX COCTOSHUSAX U
UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX yCTPOUCTB BOJBI.

Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

2. Hab6mronenue nuddys3un.



3. HabGmiogenne 3a  HampaBlieHHEM,  OOBSCHSEMBIM  NPUTSHDKEHHEM WK
OTTAJIKMBAaHNEM YaCTHII BEIIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OrneHka IMaMeTpa aToMa METOJIOM PSIOB (C UCmob30BaHueM (ororpaduii).
2. OMnbITHI MO HAOIIOICHUIO TEILIOBOTO PACIIMPECHHUS ra3a.
3. OnbITEl OOHAPYIKEHBI 110 ICHCTBHIO CUIIOBOTO MOJICKYJISIPHOTO MPUTSIKCHHS.

Paznen 3. /IBukeHnne u B3anuMoieiicTBe TeJl.

Mexannyeckoe aBuxkeHue. PaBHOMepHOe UM HepaBHOMEpHOE JBHkeHue. CKOpOCTb.
Cpenusist CKOpOCTh IIPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SBnenue umHepuuu. 3akOH HMHepUUU. B3aumoneicTBHe Ten Kak MPUYMHA W3MEHEHUs
CKOpPOCTH JBWXKEHUsSI Tena. Macca kak mepa uHepTHocTd Tena. [lnotHocTh BemiectBa. CBs3b
IUIOTHOCTH C COJIEpKAHUEM MOJIEKYJI B eIMHULIE 00BbEMa BEIlleCTBA.

Cunia kak XapakTtepucTuka B3aumoneuctBusi ten. Cuia ympyroctd u 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBI JWHAMOMETpa. SIBieHue TAroTeHuss U cwia TsokecTd. Cuna
TSXKECTH Ha JIpyrux riaHerax. Bec tenma. HeBecomocth. CroxkeHue Cuil, HalpaBiIECHHBIX IO
oaHoil mpsamoil. PaBHoxeicTByromas cwia. Cuwia TpeHusa. TpeHue CKOJbXKEHUSI U TPEHHE
HeoxuaanHo. O0yueHre B MPUPOJIC U TEXHUKE.

Hemoncmpayuu.

1. Hablmronenrne MexaHW4ecKoro JBUKEHUS Tea.

2. H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABMYKEHUS.

3. Habmronenue siBineHuii uHEpLIUU.

4. Habmroienue 3a n3MeHEHHEM CKOPOCTHU MTPU BKIIIOUEHUH Tell.

S. CpaBHEeHHE MaCChI 110 B3aUMOJICUCTBUIO TEII.

6. CrnosxeHue cull, HalpaBICHHBIX 110 OJTHOM MPSMO.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIIapUKa B KUIKOCTH, MOJEIN
ABTOMOOWJISI U T. 11.).

2. Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS Opycka WU IIapuka 1o
HAKJIOHHOM IIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPIOTO TeENA.

4. OneIThI, JEMOHCTPUpPYIOLIME CHIY BO3ACHCTBUS (Aedopmannu) MOPYKUH OT
IIPUIIOKEHHOM.

S. OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TpPEHHs OT Beca Tela u

XapakTepa CONPUKACAIOIIMXCS JIHIL.

Pasnen 4. /laBjieHue TBepAbIX TeJl, KUAKOCTEH U rasa.

JaBneHne. Bo3MOXXHOCTH yIpaBieHMsT W YBEIWYeHHs naBieHus. /[laBineHue rasa.
3aBUCUMOCTH JJaBJIEHUs Ta3a OT 00beMa, Temneparypsl. Ilepenaua naBneHust TBEPABIMU TEIAMU,
KHUJIKOCTSIMM U ra3amu. 3akoH Ilackans. ITHeBMaTmueckue MamiuHbl. 3aBUCUMOCTB JaBIICHHS
KUAKOCTH  OT »Hepruu. ['mapocrarmyeckuil  mapagokc. CooOmiarommuecss  COCYAbI.
['mapaBianueckue MEXaHU3MBI.

Atmocdepa 3eminn u armochepHoe aaBiieHue. [IpUYuHBI CyIIECTBOBAHUS BO3TYLIHOTO
noroka 3emuu. OnbiTr Toppuyermu. W3mepenune atmochepHOro AaBieHHSA. 3aBHCHUMOCTb
atMoc(epHOro JdaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpPHOTO JaBICHUS.

JleiicTBrEe KUIAKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Tello. BelTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPATYPBI.

2 [lepenava naBieHMs! )KUIKOCTHIO U Ta30M.

3 CooOmaromuecs CoCyabl.

4, I'mppaBnnueckunii npecc.

5 [TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHMOCTh BBITAIKHUBAIOIICH CHJIBI OT OObeMa TOTPY)KEHHOW YacTH Tela U

IIJIOTHOCTH KUIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIICH CUJIbI BECY BEITECHEHHOM KUIKOCTH.



8. YcnoBue 11aBaHusa Tel: IUIaBaHHE WIIU MOrpy’>XCHUC TCJI B 3aBUCHUMOCTU OT
COOTHOIIICHUS TDIOTHOCTH TEJa U JKUIKOCTH.
Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT OObeMa TOTPYKEHHOW B
JKHJIKOCTB YacTH TeJa.

2. OnpeneneHre BBITAJKUBAIONIEH CUJIbI, JEHCTBYIOLIECH Ha TEJNO, MOTPYKEHHOE B
JKUJIKOCTb.

3. OnbITEI,  JAEMOHCTPUPYIOIIHE  CHUJIOBYIO HarpysKy, BBITAJIKUBAIOIIYIO,

JEMCTBYIOIIYIO HA TEJIO B JKMIKOCTH, OT 00beMa MOTPYKEHHOH B JKUIKOCTh YacTH Tela M OT
IJIOTHOCTHU KUIKOCTH.

4, KoHcTpynpoBaHue apeoMmerpa WIM IIPOCKTUPOBAHME JIOJKU M OIPEICICHHUE €€
rPy30M0AbEMHOCTH.

Pa3nea 5. PaGora n MomHOCTB. JHEprus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecus
peiyara. [lpumMenenue  mpaBuJl  paBHOBECHS  pbhlyara K  OJIOKY. «30JI0TO€  MPaBUIIO»
mexanuku. KITJI npocteie kputepuu. Ilpoctsie MexaHu3mbl B ObITY M MEXaHUYECKOE
o0opyoBaHue.

Mexanuueckass dHeprud. Kunetnueckass M mnoTeHuManbHas 3Heprus. [IpeBpaiienue
OJIHOT'O BU/Ia TEXHUYECKON YHEPTUU B APYroi. 3aKOH COXPAaHEHHUs SHEPTHH B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepsl IPOCTHIX KPUTEPUEB.

Jlabopamopuvie pabomol u onvimol.

1. OnpeneneHne Cwibl TPEHUsT MPU JIBHKEHMHM Tella MO TOPU30HTAIbHOU
IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuid paBHOBECHUS pbluara.

3. N3mepenne KII/] HakIOHHOM INIOCKOCTH.

8 KUIIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKUX Teopuil BemiecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKyJl. ONbIThI, TOATBEPKIAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISPHO-
KUHETUYECKON TEOPHH.

Monenu TBEpIOTO, KHUAKOIO M Ta3000pa3HOro cocTossHUs BemecTs. Kpucraminueckue u
amop¢usbie Tena. OObsCHEHNE CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX TEJ HA OCHOBE MPUHIIUIIOB
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHME€ U KaNWUIAPHBIE SIBJICHUs. TerioBoe
pacIIMpEeHHe U CKaTHUE.

Temneparypa. TemmepaTypa CBSI3M CO CKOPOCTBIO TEIJIOBOTO JBH)KEHUS YaCTHII.
Buytpennsis aHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEW OHEpruM: Tervionepenaya u
COBEpUIEHCTBOBaHWE paboThl. Buasl Temsonepenadn: TEIUIONPOBOJAHOCTb, KOHBEKIIHS,
W3JIy4YEHHUE.

KonnuecTBo Temnorel. YaenbHas TEMIOEMKOCTh BeLECTBAa. TeMI000MEH U TEIUIOBOE
OTHOIIIEHHE. YpaBHEHUE TEIUIOBOro OanaHca. [InmaBieHue u oTBepAeBaHUE KPUCTAILTUYECKHUX
BEIIECTB. YeNbHas TemioTa riaBieHus. [lapooOpasoBanue u koHaeHcamus. VcmapeHwue.
Kumnenue. Y nenpHas Teriora napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPaTyphl OT aTMOC(HEPHOTO
JTABJICHUS.

Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0TA CTOPAHUS.

[Mpuamumner pabotel TeruioBbix aBurareneit KIIJ[ TemmoBoro paBuratens. TeruoBble
JIBUTATENIH U 3aIIUATA OKPYKAIOMIEH CPEIbI.

3aK0H COXpaHEHHS U MTPeoO0Pa30BaHUS SHEPTUHU B TEILIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBHXKEHUSI.

2 Hab6mronenue nuddysun.

3. Habmionenue 3a HarpaBIeHHEM CMaYMBaHMS U KalMJUISIPHOTO BO3/ICHCTBHSL.
4 Co0uro1eHre TEMIOBOTO PACITUPEHUS TEII.



5 M3meHeHue 1aBIeHUs ra3a pU COXpaHeHHH 00beMa M HarpeBa MITH OXJIaKICHHUS.
6. [TpaBuiia u3MepeHus TeMIeparypsbl.

7. Buael renonepenaun.

8 OxJTaxJIeHNE MPU COBEPIIIEHCTBE PAOOTHI.

9 Harpes npu coBepiieHnu paboThl IPOU30LIET.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEUIECTB.

11.  HaOGmropeHue 3a 30J0TOM.

12. CoOmroaeHue NOCTOSHHON TeMITepaTyphl MPH TJIaBJICHUH.

13. Moenu TEIUIOBbIX ABUTATENEH.

Jlabopamopuusie pabomot u onvimel.

1. OnbITE OOHAPYKEHBI 110 ICUCTBUIO CUIIOBOTO MOJICKYJISIPHOTO TPUTSKCHHSL.

2. OMnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.

3. OMNBITH IO COOJIFOJICHUIO TEIUIOBOTO PACIIUPEHHS Ta30B, KUIAKOCTEH U TBEPBIX
Tel.

4, OmnpeneneHue JaBICHUS BO3lyXa B OAJUTOHE IIIIPHUIIA.

5. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3/1yXa OT €ro o0bema u
HarpeBa Wi OXJIAKICHUSI.

6. [IpoBepka rumoTesbl JIMHUNA B 3aBUCHUMOCTH OT JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPHUYECKOMN TPYyOKE OT TeMITepaTyphI.

7. HabGmionenne 3a u3MeHEHHWEM BHYTPEHHEHW OHEpPrud Tela B pe3yibTare
TerUIonepeiad U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBleHUH TemI000MeHa NP MepEMEIIMBAHUH XOJIOIHOM U ropsiuei
BOJIBI.

9. Omnpenenenre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOH BOJBI MpPHU TEIIOOOMEHE C
HArPEThIM METALTUYCCKUM ITHITUHIPOM.

10.  Ompenenenue yAenbHOM TEMIOEMKOCTH BEIIECTBA.

11.  HccnepoBanue nporecca yHUUITOKEHUS.

12. OmnpepeneHue OTHOCUTEIHHON BIAKHOCTH BO3IyXa.

13.  Ompenenenue yaenbHON TETIOTHI TUIABJICHHUS JIb/A.

Pa3pes 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onextpuszanus Ten. /[Ba Buaa aleKTpUUYECKUX 3apsoB. B3zaumonelicTBre 3apsKEHHBIX
Ten. 3akoH KyiloHa (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEIl OT 3apsiia 3apsa10B U
PAcCTOSIHUSA MEX1Y TeJIaMu).

Onexrpuueckoe mnozne. Hampsok€HHOCTh BHemHMX mnoneil. [lpuHuun cynepnoszunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekrpudeckux 3apsaoB. DJIIEMEHTAapHbINA MeXaHU3M 3apsiaa. CTpoeHue atoma.
[IpoBOHUKYN 1 TUANEKTPUKHU. [ coxpaHeHus 3apsiaa.

ONEeKTpUYECKU TOK. YCJIOBMS MNOAJAEPKAHUA TOKAa. VICTOUHMKM IIOCTOSHHOIO TOKA.
JlefcTBUS 37EKTPUUECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B
KUAKOCTAX U rasax.

Onektprueckass nenb. Cwia Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJIEHME BemlecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa u MOIHOCTh OTKIIOUEHUs Toka. 3akoH Jxoyns—JleHna. DiaekTpuueckue Lenu u
aIIeKTpuYecKas SHeprus notpedutens B 6bTy. KopoTkoe 3akioueHue.

IlocTosiHHBIE MarHuThl. B3auMoJeHCTBUE TMOCTOSHHBIX MAarHMTOB. MarHUTHOE TMOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui )Ku3HU Ha 3emie. OnbIT Dpcrena. MarauTHoe mose
BBIKJIIOYAeT TOK. IIprMeHeHue ay1eKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOIO IOJIS Ha
OPOBOAHMK €  TOKOM.  OJEKTpOJABHraTeslb  IMOCTOSHHOro  Toka.  Mcmonb3oBaHue
AIIEKTPOJIBUraTeNIel Ha TPAHCIIOPTE B TEXHUUECKUX YCTPOMCTBAX U HA IPUPOJE.

Onbrtel - @apaned. SfIBneHue dneKTpoMarHUTHOW WHAyKOWW. IlpaBuno  Jlenma.
OnextporeHeparop. CrocoObl MOMYyYEHHUsS 3JIEKTPUUECKOW HHEPTruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

1. DneKTpu3anus Ted.



JIBa BHJ1a AIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE DIIEKTPOCKOIIA.

DJNIeKTpOCTaTUYECKask UHTYKIIUS.

3aKOH O COXPAaHEHUHU SJIEKTPUUECKUX 3apsiI0B.

[IpOBOJHUKY U TUBJEKTPUKH.

MoaenupoBaHU€ CHIIOBBIX IPaHUIl OTKPBITHIX MOJICH.

VCTOYHHKH MOCTOSIHHOT'O TOKA.

JleMcTBUS MO OTKIIFOYEHHIO TOKA.

RROoo~N k0N

0. DNEKTPUYECKUNA TOK B )KUKOCTH.
1.  TazoBbIi pa3ps.

12.  3mepeHue CHIBI TOKAa aMIEPMETPOM.

13.  3mepeHue HanpsKEHUsS! BOJIBTMETPOM.

14. PeocraTt u Mara3uH COnpoOTHBIIECHUM.

15.  B3aumopaelicTBHE MOCTOSTHHBIX MarHUTOB.

16.  MogenupoBaHHe HEBO3MOKHOCTH Pa3JICICHUS MOJIFOCOB MAarHUTA.

17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmsIT Dpcrena.

19.  MarauTHOe nojie TOKa. DJIEKTPOMArHur.

20.  JlelicTBHME MarHUTHOTO TMOJISl HA IPOBOJHHUK C TOKOM.

21.  DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. Uccnenoanue sABIEHUN 31EKTPOMATHUTHON UHIYKIIHH.

23. OmnbiThl Dapajes.

24.  3aBUCMMOCTh  HAINpPaBICHHS HWHAYKIMOHHOTO TOKAa OT  YCIOBHH  €ro
BO3HUKHOBEHHUS.

25.  DiekTporeHepaTrop TOKa.

Jlabopamopuusie pabomot u onvimel.

1. OnpITel TIO HAOMIOJAEHUIO 32 DJJIEKTpHU3alMed Tell TPOBOJHUKOB U TpHU
COMPUKOCHOBEHHH.

2. JelictBue uccineqoBaHWs MPUBOAUT K MOSIBJICHUIO MOJIEM Ha MPOBOJHUKAX M
JUAIEKTPUKAX.

3. COopka 1 mpoBepKa IEKTPUUYECKON [EMU OCTOSIHHOTO TOKa.

4. W3mepenne u peryaupoBKa CUJIbI TOKA.

S. N3mepenne u peryaupoBaHue HAPsHKCHUS.

6. HccnenoBanne B 3aBUCUMOCTH OT CHJIBI TOKA, HIAYLIETO YEPE3 PE3UCTOP, OT
pe3nucTopa CONpOTUBIIEHHUS U HAMIPSHKEHUSI Ha PE3UCTOPE.

7. OnbIThL, 1€MOHCTPUPYIOIINE BO3JECHCTBHE MPOBOJHUKA HA €0 JUIMHY, IUJIONIA/lb
MOTIEPEYHOI0 CEUYEHHUsI U MaTepual.

8. [IpoBepka mpaBUil CIOKEHUS HANPSKEHUU MPU MOCIEA0BATEIbHOM COEIUHEHUN
JIBYX PE3UCTOPOB.

9. [IpaBuna npoBEepKH CUIIBI TOKA MPH MMAPATIIETbHOM COEIMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI OTKIIOYCHHS TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11.  OnpeneneHue MOIIHOCTH TOKa, UCTIOJIB3YEMOIO Ha PE3UCTOPE.

12. HccnemoBanuwe 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIaMIIOUYKy, OT
HaIpsKEHUs Ha HEel.

13.  Omnpenenenne KI1J] HarpeBarens.

14.  HccnemoBaHue MarHWTHOTO B3aUMOJICHCTBUSI TOCTOSTHHBIX MAarHUTOB.

15. N3yueHume MarHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB TPH WX OOBEAMHCHUH H
pa3elIeHuN.

16.  TIpoBepbTe AciiCTBHE BKIIFOUEHHUS TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmnbIThl, JIEMOHCTPHUPYIONIME CHUIYy B3aUMOJCWUCTBUS KATYIIKA C TOKOM U
MarHUTHOW CHJIOM TOKa M HAIllpaBJIICHUEM TOKA B KATYIIKE.

18.  M3yueHue neHCTBUS MAarHUTHOTO TOJISl HA MPOBOJHUKE C TOKOM.

19.  KoHctpyHnpoBaHue U n3ydeHue paboThl SJIEKTPOABUTATEIIA.

20.  Uzmepenue KIIJ] snexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OnpITl MO UCCIACAOBAHMIO  SIBJICHUH  AJEKTPOMArHUTHOM  MHAYKIUU:



UCCJIEIOBAaHNE N3MEHEHNUI 3HAUEHUI U HAlIPaBJIEHUSI HHAYKLIHOHHOTO TOKa.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nBukeHHE. MarepuanpHasd Touka. Crucrema orcuera. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBHW)KECHUsA. PaBHOMepHOE IpsMONMHENHOE JABMXKEeHHE. HepaBHOoMepHOe
NpsIMOJIMHEHOE JBH>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tela IpPH HEPAaBHOMEPHOM
JIBUKEHHH.

Yckopenue. PaBHOyckOpeHHOE mpsMoiuHelHHoe JBuxkeHue. CBOOOIHOE TMajeHHE.
Omnprtel [Nanunen.

PaBHOMepHOE nBMXKEHHE MO OKpyKHOCTU. Ilepuon u mepuoxa oOpaimenus. Jluneiinas u
YIJI0Bast CKOPOCTb. LIEeHTpOCTpeMUTENBHOE YCKOPEHUE.

[Tepsriit 3akoH Herotona. Bropoii 3akon Herotona. Tperuit 3akon Hertotona. [lpuniun
CYNEPIIO3ULUHU CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHHUs CKOJIbKEHUs, Cuja TPEHUs
HEOKUJaHHO, IPYrUe BU/IbI TPEHUI.

Cuna TsOKECTH M 3aKOH MHPOBOTO TITOTEHHs. YCKOpPEHHE CBOOOJHOTO MaICHHS.
JBuwxenne mnuaHersl Bokpyr Conmnua. IlepBas kocmuueckas ckopocTh. HeBecomocTs u
Neperpy3KHu.

PaBHoBecue martepuanbHONW TOYKH. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKperIEHHON 0Ccb0 MUKpOhoHA. MoMeHT cuibl. LIeHTp TshKecTH.

Nmnynece Tena. M3smenenue umiynbca. MMmynbe cuibl. 3aKOH COXpPaHEHUS! MMITYJNIbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckass pabora u MouHOCTb. Paborta cuioBasi, ymnpyroctb, TpeHus. CBsi3b,
sHeprusi U pabota. IloTeHIManbHas SHEPrusi Teja, MOJHUMAIONIETOCsS HaJ MOBEPXHOCTHIO
3emnu. llorenumanbHas cuna ynopyrod npyxuHsl. Kunernueckass sHeprus. Teopema o
KMHETUYECKON 3HEPruu. 3aKOH COXPAHEHUSI 3KOJIOTMUECKOU SHEPIHH.

Jemoncmpayuu.

1. Habmionenne 3a MexaHMYECKUM JIBUKEHHEM OTHOCHTENIBHO Tella Pa3HbIX Tell
oTcyerTa.

2. CpaBHeHHME TyTed U TPAEKTOPUH ABUKEHUS OJHOTO U TOTO K€ TeJa Pa3HbIX Tel
oTcyerTa.

3. N3mepenne cKkopoCTH U YCKOPEHHUE MPSMOIMHENHOTO IBUKEHUSI.

4. HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

5. Habmtoienue 3a ABMKEHUEM Tela 0 OKPYKHOCTH.

6. Habmronenue 3a MeXaHMYECKMMH HANPABJICHHUSIMHU, TPOUCXOIAIIMMUA B CUCTEME
orcuéta «Tenexka» nMpu e€ IMHE U YCKOPEHHUH IBUKEHHSI OTHOCUTEIHHO KaOUHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHMSI T€Jla OT MaccChl TeJla U JIEUCTBYIOIIUX HA HETO CUJL.

8. CobuntoieHre paBeHCTBA CUIT TIPH OXpaHe Tell.

9. M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

10.  TIlepemaua ummysbca MpU KOHTAKTE C TE.

11. [TpeoOpazoBanms YHEPTUU TIPU OOTYICHUH TEI.

12.  CoxpaHeHue UMIyJabca Py HEYIIPYTOM OCBEIICHUU.

13.  CoxpaHeHHE UMITyJIbCa IPU a0COFOTHOM CHKATHH.

14. Habmronenne peakTHBHOTO JIBUKCHHUS.

15.  CoxpaHeHue XMMHUYECKOM HEPTrUu IpU CBOOOIHOM Ma/ICHUU.

16.  CoxpaHeHHE TEXHUYECKOW SHEPTUU NIPU JBUKECHUH TEJa MOANPYKUHEHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpynpoBanue TpakTa Uisi pa3roHa M MNPOJUICHHS JBM)KEHHS IIapuKa WU
TEJIEKKHU.

2. Omnpenenenue cpeHel CKOPOCTH CKOJBLKEHHs OpycKa WIIH JIBIKEHUS MIapuKa 1o
HAaKJIOHHOM INIOCKOCTH.

3. OrnpezeneHre yCKOPEHUs Tella MPU PaBHOYCKOPEHHOM JIBM)KEHHUH 110 HAKJIOHHOU
MJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU

0e3 HaYaIbHOM CKOPOCTH.



S. [TpoBepka TUNOTE3BI: €CIU NMPH PABHOYCKOPEHHOM IBM)KEHUHU 0O€3 HadalbHOM
CKOPOCTH TYTH OTHOCSITCS KaK K PsiIy HEUETHBIX YHUCEN, TO COOTBETCTBYIOLINE MPOMEKYTKU
BPEMEHM COBIAAAOT.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUSL.

1. Onpenenenne KodhUIIMEHTA TPEHUS CKOJIBKCHHSL.

8. Omnpenenenne KECTKOCTU MPYKUHBIL.

9. Onpenenenne CHJIbI TPEHUS TpPU JABWKEHUM Tella IO TOPU3OHTAIBHOU
MOBEPXHOCTH.

10.  Omnpenenenue pabOThI YIIPYTOCTH U CHJIBI IPU MOIBEME I'Py3a C UCIIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11.  HM3yueHue npaBa COXpaHEHHUs SHEPTUU.

Paznen 9. Mexannueckue KoJie0aHusI U BOJHLI.

Koneb6arenbHoe neuxkenune. OCHOBHBIC XapaKTEPUCTUKU M3MEHEHHMs: MEPHO/Jl, 4acTOTa,
aMIUIUTyJa. MaremaTuyeckue W NOPYKUHHbIE MasTHUKU. [IpeBpamieHue »sHepruud mpu
MEPEMEHHOM JIBU)KCHUHU.

3aryxatomue kKojaebanus. BeiHy)aeHHBIC KoJieOanus. Pesonanc. MexaHu4eckrue BOJIHBI.
CaoiicTBa MexaHN4EeCKUX BOJIH. [Ipo101bHBIC U TTONIEpeUHbIe BOJIHBL. [[jTiHA BOJIH U CKOPOCTH MX
pacrpocTpaHeHusi. MexaHuuecKre BOJIHbI B TBEPIOM TeJle, CEMCMUYECKUE BOJHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTAa TOHA. OTpakeHue 3ByKa. HDPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

1. Habmronenne 3a ©3MEHEHUEM CHITBI TEJa YYUTHIBACT CHITY TSHKECTU U YIIPYTOCTb.

2. HaGmonenne 3a n3MeHEHHEM JIaBJICHHS Ha HUTH M Ha MIPY>KUHE.

3. Haburoienne BbIHYX/I€HHBIX KOeOaHU U pe30oHaHca.

4. PacripocTpaneHue AJIMHHBIX U ITOTIEPEYHBIX BOJIH (Ha MOJEISX).

S5, HaburoieHne BbICOTHI 3ByKa B 3aBUCUMOCTH OT YaCTOTBHI.

6. AKYyCTHYECKHI PE30HAHC.

Jlabopamopusie padbomot u onvimel.

1. OnpezneneHue MNEPUOAMYHOCTH M IMEpHOJA M3MEHEHUS MaTeMaTH4eCKOro
MasITHUKA.

2. OnpezneneHye NEpUOIUYHOCTH U NTEpHO/ia KoJIeOaHu NPy KMHHOTO MasiTHUKA.

3. HccnenoBanne 3aBHCHMOCTH TIEpHOJa HM3MEHEHHUS TIOJBEIICHHOTO Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH TEPUOJAa W3MEHEHUS TMPYKHMHHOTO MAasTHHUKA OT
Macchl rpysa.

5. [TpoBepka HE3aBHCHMOCTH TEPUOJAa W3MEHEHHsS Harpy3Kd, IOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnBITHL, JEMOHCTPUPYIOIINE TIEPUOJT HECTAOMIIBHOCTH MPYKHHHOTO MasTHUKA OT
Macchl Ipy3a 1 KECTKOCTH MPYKUH.

7. N3mepenune ycKopeHHst CBOOOTHOTO TMaICHUSI.

Pa3nea 10. D1eKTPOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbBIC BOJIHBI.

DJIEKTPOMAarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI. CBONCTBA 3JEKTPOMATHUTHBIX
BoJH. [lIkana 3neKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BolIHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOlICTBaA CBETA.

Jlabopamopmuvie pabomul u onvimol.

1. W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MECTHOTO TesieoHa.

Pasznea 11. CBeroBLIe IBJICHUS.

JlyueBasg mopens cBera. Mctounuku cBera. [IpsmoiimHeliHOE pacnpOoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cera. 3akoH mpenomsieHUs cBera. [lojiHOE HccienoBaHUE OTPaAXKEHUS
cBeTa. Mcronn30Banue MoIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xon nyuedd B nmH3e. OnTuyeckas cucrema ¢oToamnmapara, MHKPOCKONAa M



Teneckona. ['na3 kak onTudeckas cucrteMa. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne Oemoro cera B cmekTpe. OmbiTel HbioToHa. CrokeHHE CIEKTPaTbHBIX
1BeToB. Jlucnepcus ceera.

Hemoncmpayuu.

1. [IpsAmMosiMHENHOE PaCIPOCTPAHEHHE CBETA.

2. OTtpakeHue cBera.

3. [Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. [Tpenomiienue cBera.

o. Ornrtuyeckuii CBETOBO/I.

6. Xon J1y4eit B coOuparomiei JTruH3e.

7. Xop JIydeil B paccenBarole JIMH3E.

8. [Tony4yenne n300paXKeHHS C TTOMOIIBIO JIUH3.

9. [Tpuniun neiictBus goroarnmnapara, MUKPOCKOTA U TEIECKOIIA.

10. Mozens riiasa.

11.  Pa3znoxenwue GO0 CBETA B CIIEKTPE.

12.  TlomydeHue Oenoro cBera Mpu COCTABICHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. W3yuuTe yros oTpaKeHHs CBETOBOTO Jy4a OT yIiia MaJIeHusl.

2. N3yueHne XxapaKTepUCTHKH U300paKeHUs MpeIMeTa B TUIOCKOM 3€pKaJie.

3. W3yuute yroja mpeJoMIICHHS CBETOBOTO Jiyda OT yIjla MaJCHUS Ha TpaHUIIC
«BO3yX—CTEKIIO.

4. [Tony4yeHne n300paXKeHUI C MOMOIIBIO COOMPAOIICH JTHH3BI.

S. Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYCCKON CHIIBI COOMPAIOIINX JTUH3.

6. OnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIICKTPE.

7. OMBITHI 110 BOCIIPHSTHIO [BETA MPEAMETOB IIPHU UX HAOIIOJCHUH Yepe3 I[BETOBBIC
(UITBTPHI.

Pasnen 12. KBanToBble siBJIeHUS.

OmnsiTel Pezepdopaa u mmanerapuast Mmoaenb aroma. Mojens aroma bopa. Mcnyckanue u
COTPYJIHMYECTBO aToma cBeTa. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas moznens aroMHoro aapa. M3oronel. Pagnoaktusuelie siBnenus. [lepuon nomypacnana
aTOMHBIX SJIEP.

SAnepHple CcOCTOsSHMS. 3aKOHBI COXpPAHEHHUS 3apsiIOBOTO U MAacCOBOT'O HACENEHUS.
OHeprusi CBsI3M AaTOMHBIX sjep. TpaHCHOPTHBIE NMEPEBO3KM W HHeprus. Peakuumm cuHTe3a u
nenenus sigaep. Ucrounmku sueprun CoJiHIA U 3BE3T.

Snepnas oHepreruka. JIedcTBUSA paJuOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrHeKTpbl TOCTHKEHUS U IAPTHEPCTBA.

2. CreKTpbl pa3aIMyHbIX T'a30B.

3. Crextp BennkoOputanuu.

4. Habmoienue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

6. Pa3paboTka MpoeKTOB CO3AaHNsI MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomuvt u onvimol.

1. HabmroieHne CriomHbIX U JINHEHYaThIX CIIEKTPOB CUTHAJIOB.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTUM YACTHI[ 110 TOPMO3ZHOMY IYTH (I10
dororpadusm).

3. W3mepenue painoakTUBHOTO (pOHApSI.

IToBTOPHO-00001IaK0 1M MOYJIb.

[ToBTOpHO-0000MIAONUIT MOIYTh TpEeIHA3HAYEH A CHUCTEMATH3alMU M O0OOIICHHUS
NpEAMETHOI'O COACPIKAHUA U OIIbITa ACATCIBHOCTH, HpI/IO6peTCHHOFO IIpU U3YUCHUU BCEI'o Kypca
bu3MKKM, a Takxke ISl TOATOTOBKM K OOIErocylapCTBEHHOMY 5K3aMeHy Mo (u3uke s
YYaIuxcsl, BRIOPABIIMX ATOT YYEOHBIN TTPEIMET.

IIpy w3ydeHHHM JAHHOW MOXYJS PEAIU3YIOTCS M CUCTEMAaTU3UPYIOTCS  BHJIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrmeunBaeTcs JOCTHKEHHE TMPEAMETHBIX U



MCTAIIPCAMCTHBIX PC3YJIbTATOB OGy‘-IGHI/DI, MPUMCHACTCA CCTCCTBCHHOHAYYHAA I'PAMOTHOCTD!:
OCBOCHHE HAy4YHBIX METOJIOB HCCIECJOBaHMS NPUPOIbl M TEXHUKH, BIAJACHHE METONAMH,
06’b$ICH5IIOI_I_[I/IMI/I (I)I/I3I/I‘-IGCKI/IG SABJICHUS, MIPUMCHCHHUC TOJIYYCHHBIX 3HaHPII>’I, peuICHUC 3a1a4, B
TOM II€PEYEHb KAYECTBEHHBIX M DKCIIEPUMEHTAIIBHBIX.

[IpyHOMIIAIBHO JEATEIBbHOCTHBIM XapakTep JAaHHOTO pas3zella pealu3yercs 3a CYET
TOT0, 4TO 0OYYAIOIIMECs BBITOJIHSAIOT 33/1aHUs, B KOTOPBIX OHM MOJIYYaroT:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMH pAcCIO3HABaTh W HAYYHO OOBICHATH (PU3UUECKUE
ABJICHUS B OKPY)KAIOILEH CPeJe U TIOBCEAHEBHOM )KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTObI UCCIICAOBAHUSA (1)I/ISI/I‘ICCKI/IX HOKaSaTCHeﬁ, B TOM 4YHUCJIIC
JUIsL IPOBEPKM TUIIOTE3 U NOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

0OBSACHATH HAayY4YHBIC OCHOBBI, HAIIPUMCP, CaMbIC BAaXHBIC JOCTUKCHHSA COBPCMCHHBIX
TE€XHOJIOTHH, MPAKTUYECKOTO MCIOJIb30BAaHUS DPA3JIMYHBIX HCTOYHUKOB HDHEPrMM Ha OCHOBE
3aKOHa TpaHCCI)OpMaI_II/II/I " COXpaHCHMA BCCX M3BCCTHBIX BUIOB SHCPTHUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUA

Wzyuenne ¢u3ukn Ha ypoBHe 0azoBoro oOmiero o0pa3oBaHUsi HampaBlIeHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesynbrate wu3ydenus ¢Qusuku Ha ypoBHE 0a3oBoro oobmiero oOpa3oBaHHUS Y
oOyuyaromerocsi QOpMHUPYIOTCS CIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) maTpMoOTN4eCKOro BOCIIUTAHUS

. YBaXXEHUE HHTEpeca K HCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKoil HayKu;

. [IEHHOCTHOE OTHOIIIEHUE K IOCTHKCHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

. TOTOBHOCTh K aKTHBHOMY Pa3BUTHIO B OOCYXKIEHUH OOIIECTBEHHO 3HAUYMMBIX U
3THUYECKUX IPOOIIEeM, C MPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUN (DU3UKHU;

. OCO3HAaHHE BAXHOCTH MOPAJIBHO-3TUYECKUX IPE0Opa3oBaHUN B JEATEIBHOCTH
Y4E€HOT0;

3) 3cTeTH4ecKoro BOCHMTAHUSA:

. -BOCHIpUATHE 00pa3loB (PU3MUECKOW HayKM: HMX IOCTPOEHHMH, CTPOrOCTH,

TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 NO3HAHMA:

. OCO3HaHHE IIEHHOCTeN (PM3MUecKOol HayKu KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS
MHUPa, OCHOB Pa3BUTHUS TEXHOJIOTUH, BXKHEUIIEH OCHOBBI KYJIBTYPBI;

. pa3BUTHE HAy4yHOW JI0O03HATEIBHOCTH, MWHTEpEca K HCCIIEN0BATEIbCKON
JESATEIBHOCTH;

5) popmupoBanue KyJbTYpbI 310POBbS 1 IMOLMOHAJIBLHOIO HACTPOEHHUS:

. OCO3HaHME IIeHHOCTeH Oe3omacHOro oOpa3a JKU3HH B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXHOCTU MpaBUi 0O€30IacHOro IMOBEACHHUS Ha TpPAaHCIOpPTE, Ha
JIOpPOrax, ¢ AEKTPUYECKUM U TEIJIOBBIM 000PYIOBaHNEM B OBITOBBIX YCIOBHSX;

. c(OpMUPOBAHHOCTh HABBIKOB PE(IEKCHH PEBOIIOIMH, CBOETO MpaBa Ha OLIMOKY
Y TaKOTO K€ TpaBa y Apyroro 4ejloBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

. AKTUBHOE y4acTHE€ OPraHM3allud B pealn3allMM INPAKTHYECKHUX 3a1ad (B paMKax
ceMbH, 00pa3oBaTEeNbHOM, ropoja, Kpas) TEXHOJOTMYECKON M COLMaIbHOW HampaBiIE€HHOCTH,
TpeOYIOLINX B TOM UKCIIe U (PU3HMUECKUX 3HAHUIA;

. MHTEpPEC K MPAKTUUYECKOMY U3YUEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:
. OpHUEHTAIMs Ha MPUMEHEeHHe PU3NYECKUX 3HAaHUM JUIsl pelIeHus 3a1ad B o0nactu

OKpY’KaloIllel Cpenbl, IUIAHUPOBAHUE TMOCIEAYIOIMIMUX JAEUCTBUI U OLIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM ISl OKPYKAIOIIEN CPEIBI;

o OCO3HaHHE TJO0ATBHOTO XapakTepa OJKOJOTUYECKUX MpoOJieM M TyTed uX
pElICHUS;

8) ajanTanns K MEHAIMUMCS YCIOBUSM COIMAIBHONH M MPUPOIHON Cpeabl:

o HEOOXOAMMOCTh BO BHUMAHUU TPH BBIMOTHEHUH U MCCICIOBAHUAX (PU3NUECKON



HaIIPaBJICHHOCTH, OTKPBITOCTU OIBITA U 3HAHUH JAPYTHUX;

. MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO I€ATEIbHOCTb;

. CTpEeMJICHHE K TOSBICHHUIO HOBBIX 3HAHWM, B TOM uucie (HOpPMYIHPOBATh UIEH,
MOHSITHSL, TUTIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSIX;

o OCO3HAHHME HEJOCTATKOB XOPOIIMX 3HAHWW W KOMIIETEHTHOCTEH B o0nactu
(076370478

. TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3UYECKUX 3HAHUI;

. CTpEeMJICHHE aHaJIM3UPOBATh U BBISBIATH B3aMMOCBS3U MPUPOJBI, OOIIECTBa U
9KOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

. OLICHKA CBOMX JCHCTBUN C Y4E€TOM OKPYXAlOLIEH Cpellbl, C YYETOM BO3MOKHBIX
MTOCJIEACTBHIMA.

METANIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbrate ocBoeHus mporpamm 1o (usuke Ha ypoBHE 6a30BOro 001Iero 0opa3oBaHus
y  oOyyarmomuxcs  (QOpPMHPYIOTCS  MeTampeAMeTHbie  pe3yJbTaThbl,  BKIIOYAIOIINC
[I03HABATEJIbHBIC ~ YHUBEPCAJIbHBIC  TEXHOJIOTMYECKHE  JCHCTBUS,  KOMMYHHKATHBHBIC
YHHUBEPCAJIbHBIE TEXHOJIOTUYECKUE JICHCTBUS, PETYISATHBHBIC YHHBEPCAIBHBIC TEXHOJIOTHICCKHE
JICUCTBUA.

IMo3naBaTebHbIE YHHBEPCAJIbHbIE TEXHOJIOTHYECKHE AeiiCTBHS

Ba3oBble joruveckue aeiicTBUA:

. BBISIBJISITh M XapaKTePU30BaTh OT/ACIIbHBIC PU3HAKH O0BEKTOB (SIBJICHHUIA);

o COXpaHSICMBI CYIIECTBEHHBIM TPU3HAK KIACCH(PUKAIMU, OCHOBAaHUC IS
000011ICHHS U CPAaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpuBaeMbIX (akTax,
JIAHHBIX ¥ HAOJIOICHUSX, CBSI3aHHBIX C (PHM3UUECKUMH SBJICHUSIMU;

. BBISIBJISITH TIPUIMHHO-CIICJICTBEHHBIC CBS3H TPU U3YUCHUN (DU3UUECKHX SBICHUHN U

MIPOLIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJI30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3UUYECKUX BEINIWH,

. CaMOCTOSITENIbHO BBIOpAaTh CMoOco0 pemieHus y4eOHOW (u3nueckol 3amgauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BHIOOp Hambojee MOIXOMSIMIET0 € Y4E€TOM
CaMOCTOSITENILHO BBIJICIICHHBIX BAPHAHTOB).

Ba3oBble uccienoBareibcKkue AeiCTBUA:

. MCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT TO3HAHNUS,

. IIPOBEJICHUE CaMOCTOSITEIbHO COCTaBJIEHHOI'O IIJlaHA OMbITa, IEPEHOCHOIO
(bU3HYECKOT0 dKCTIEpUMEHTA, HEOOBIIIOT0 UCCIIeIOBaHUS (PU3NUIECKOTO 00BEKTa;

o OLICHUTh HPUMEHHUMOCTb U JOCTOBEPHOCTHh WMH(pOpPMalUH, MOITYYEHHOH B XOje
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OpMYJIMPOBaTH OOOOIIEHUsT W BBIBOJALI IO pe3yJbTaTaM
MPOBEJICHHBIX HAOMIOACHUI, YKCIIEPUMEHTOB, HCCIIEIOBAHUI;

. MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3HMUYECKUX IPOIIECCOB, a

Tak)Ke BBIIBUTaTh OOpbOY 32 UX pa3BUTHE B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

. OPUMEHSTH PA3JINYHbIE METO/bI, HHCTPYMEHTHI M 3allpOCHI NP MOKUCKE U 0TOOpE
nH(pOpMallMU WIK JaHHBIX C YUETOM IpeaIoKeHHOU yueOHo! (hru3nueckoi 3a1auu;

. AHAIM3UPOBATh, CHCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  UHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

. CaMocCTOATeIHHO BBIOPATh ONTUMATIBHYIO (JOPMY MpencTaBIeHHs WH(OPMAIIUU U
WUTIOCTPUPOBATH pelllaeMble 3ajaul IEPEHOCHBIMU CXeMaMHU, JuarpaMMmaMu, HHOU rpapukoil u
UX KOMOWHAIUSMU.

KoMMmyHukaTHBHBIEe yHHBepcaibHble TEXHOJIOTHYeCKHe AelicTBUS:

. B X0/ie 00CYXJIEHUSI MaTEepUaJIOB, pE3yabTaThl Ja0OPAaTOPHBIX PadOT U MPOEKTOB
3aJIaf0T BOIIPOCHI MO CYIIECTBYIOMIEH OOCYX)TaeMOi TeMe W BBICKA3BIBAIOT WJIEH, IICJICBHIC
peleHus 3a1a4 1 nojajaepkanue 01aroxKenaTeaTbHOCTH OOIIEHMS;

. COMNOCTABJIATh CBOM MHEHMS C MHEHMSIMHU JPYIMX YYaCTHUKOB JUAJIOra, HaXOIUTh
JIeTaIl U CXOJCTBO TTO3UIIHIA;

. BBIPAKATH CBOKO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX;



o nyOJINYHOE BBICTYIUIEHHE O PE3yJIbTaTax YCIEUIHOrO MHTEUIEKTYyalbHOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

° MNOHUMAaTb ©W HUCIHOJB30BAThH MNPCUMYHICCTBA KOMaHHHOfI u HHHHBHHyaHBHOﬁ
paboOTHI IPH OTIPEACIICHUH KOHKPETHBIX (DU3UYECKUX MPOOIIeM;
° IMMPUHATDb COBMCCTHYIO ACATCIIbHOCTD, OpraHnu30BaThb HeﬁCTBHH 1o €c

OCYIIECTBJIECHUIO: OTMEHUTh ydacTHe, 0OCYIUTh MPOIECChl U PE3yIbTaThl COBMECTHOM pabOTHI,
00CYIUTh MHEHHUS HECKOJIBKUX JIIOJICH;

° BBIIIOJIHUTH CBOIO 4aCThb pa60TBI, JOCTUTHYB KAaUCCTBCHHOI'O pE3yJibTaTa B CBOCM
HaIllpaBJICHUHU U KOOPAUHUPYS CBOU l[GfICTBPISI C APpYIruMHU y4aCTHUKaAMU KOMAaH/bI;
° OLCHUTh KadeCTBO CBOCTO BKJIaga B O6H.[PII>1 IIPOAYKT II0 KPUTCPHUAM,

CaMOCTOSITENILHO CPOPMUPOBABIITUM B3aUMO/ICHCTBUE YUACTHUKOB.
PeryasiTuBHbIe YHUBepPCAJIbHbIE TEXHOJI0THYECKHE el CTBUS

Camoopranu3auus:

. BBISIBIISITH TTPOOJIEMBIl B JKU3HEHHBIX M TEXHHYECKUX OOBEKTax, TpeOyrolue
perieHus (GU3NIECKUX 3HAHUM;

. OPUCHTHUPOBATHCSI B PAa3IMYHBIX  MOJXOJaX  MPHHATUS  pEIICHUH
(MHIUBUyaTbHOEC, IPUHATHAC PEIICHUHN B TPYIITE, PUHSATHE PEIICHHN );

. CaMOCTOSITENILHO pa3paboTaTh aarOPUTM PEUICHUs (PU3UYECKON 3a7au WIN TUIaH

HCCIICAOBAaHUA C€ YUCTOM OHCPIrCTUUCCKUX PCCYpCOB U CCTCCTBCHHBIX BOSMO)I(HOCTef/JI,
APryMCHTUPOBATH MPEAIaracMbI€ BapHUaHTBL pemeHI/Iﬁ;

o JieJIaTh BEIOOpP 1 OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHNE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

° aTh aIICKBaTHYIO OHCHKy CI/ITyaIII/II/I nu HpCIIJIO)KI/ITI) IIJIaH €€ HSMGHGHHfI;

. OOBSACHUTH MPUYUHY JOCTHKCHUS (HEAOCTHIKEHUS) PE3yJIbTaTOB JESATEIbHOCTH,
JIaTh OLEHKY PUOOPETEHHOMY OIIBITY;

. BHOCHUTh KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCIE B XOJI BBIMOJHEHUS

(U3UYECKOT0 MCCIIEIOBAHMS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIUXCS
CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIINX BO3MOXKHOCTEH;

. OLICHUTBh COOTBETCTBHUE PE3yJIbTaTa LIEIU U YCIOBUM;

. MOCTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOopa MM OOCYXKIEHUS
Hay4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;

. NpU3HABaTh CBOE MPAaBO HA OIIMOKY MpPU YCTAHOBJICHUH (U3UUECKUX 3a/ad MU

MOJIOKEHUH 110 HAYYHBIM TEMaM M TaKOE e MPaBO JPYyroro.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy oOydeHus B 7 KJjacce mpeAMETHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

. UCIIONIb30BaTh MOHATHS: (PU3UYECKHE W XUMHUYECKHE SIBJICHHS, HaOIOJeHUE,
OKCIIEPUMEHT, MOJIelb, THUMOTe3a, (U3UYECKas BEJIUYMHA, aTOM, MOJIEKYJa, arperatHble
cocTOsSHUSI  BemecTBa  (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIKEHUE
(paBHOMEpHOE, HEPaBHOMEpPHOE, MPSIMOJIMHENHOE), TPAeKTOpHs, PaBHOJEHUCTBYIOIIAs CHIIA,
nedopmarius (ynpyrasi, niIacTHUecKas ), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

. paznuuHbie sBiAeHUS (Muddy3us, TEMIOBOE [BMKCHHE YaCTHI[ BEIIECTBa,
paBHOMEPHOE IBUKEHHE, HEPaBHOMEPHOE IBMKCHHE, WHEPIHS, B3aHMMOJCHCTBHE TeJ, OamaHc
TBEPABIX TEJ C 3aKPEIJIEHHON OCBIO CETH, Mepeiada JaBJICHUS TBEPABIMHU TEIIAMH, KUIKOCTIMH
U Tazamu, aTMoc(epHOe NaBieHHe, TUIaBaHHUE Tell, MpPEeBpalleHne XUMHUYECKOW SHEPruu) Mo
OTIMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITA, JEMOHCTPUPYIOIINX TAHHOE SIBJICHUE;

. pacmo3HaBaTh THIATEILHO U3yYeHHBIE (U3UUYECKUE BO3ACHCTBUS B OKPYKAIOIIEM
MHUpE, B TOM 4HCIe (pu3nydecKkue SIBICHHUS B TMPHUPOJE: MPUMEPHI JBIKCHHUS C Pa3THYHBIMU
CKOPOCTSIMU B KMBOM M HEXHMBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHHUKH,
BIIMSIHUE aTMOC(EPHOTO IaBJICHUS Ha )KMBOE TEJIO, TJIABAIOIINE PHIOBI, ppIYary B TEJIE YeIOBEKa,
IpH 3TOM TIEPEBECTH NPAKTHUECKYIO 3aadyy B Y4eOHYI0, MPEAJIOKEHHYIO TOMOTHHUTEIbHBIC
CBOMCTBA (PU3UYECKOTO BO3ICUCTBUS;

. OMKCHIBATh H3YYCHHBIC CBONCTBA Tel W (PU3UYECKHUX SIBICHUN, HCIOJb3Ys
dbusznueckue pasMmepnl (Macca, 00beM, BEIIECTBO BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPETHSIS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC, TENO, CHJIa TPEHUs, JaBieHue (TBEPAOro Tena,



KHUJIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IUIEYO CHIIBL,
MOMEHT CHJIbI, KO3()PHUIMEHT MOJIE3HOTO ACUCTBUS, KUHETUYECKasl U MOTeHIIUAIbHAas SHEPTUs),
IpY ONMUCAHUU TPABHIBHO TPAKTOBATH (PM3MUECKUI CMBICT BEIWYHMHBI, UX NpeoOpa3oBaHUE U
NpUMEeHEeHHe (U3NMUECKUX BENUYMH, HaxOXIACHHE (QOpMYJbl, CBA3BIBAIOIINE JAHHYIO
(u3nUeCKy0 BETMYMHY C OPYTUMHU KpPYIHBIMH, TIOCTPOUTH TpapUKU M3y4eHUS 3aBUCHUMOCTEH
(bu3UYECKOro pa3BUTHS;

. XapaKTepru30BaTh CBOWCTBA Tell, (PU3NYECKHUX SBICHUN M MPOILIECCOB, C TIOMOIIBIO
paBWJI CIOXKEHUs cui (BIOJIb OJHOW mpsiMoi), 3akoHa ['yka, 3akonHa Ilackans, 3akoHa
Apxumenpl, paBuja paBHOBecHs pbiyara (0J10Ka), «30JI0TOTO TMpaBMIIa» MEXAHWKH, 3aKOHA
COXpaHEeHUsT (U3UYECKOW HSHEPruu, MpU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMMILIUTE €r0 MaTEMaTUUYECKOE BBIPAKEHHUE;

. OO0BSACHATh (PU3UYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA Tell, B TOM YHCJIE U B
JECSATH CydyasiX MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPUUMHHO-CJIEICTBEHHBIE
CBSI3U, CTPOUTh OOBSICHEHUS W3 1—2 JIOTMYECKMX IIaroB ¢ OMOpoM Ha 1-2 wu3ydaeMbIX
¢bu3nveckux sBICHUH (PU3NIECKUX MPUHLIUIIOB, (PU3NIECKOTO 3aKOHA HMIIM 3aKOHOMEPHOCTH;

. pemuTh pacuéTHele 3a1a4u B (Gopmynax 1-2, ucnonb3ys 3aKOHbI U (HOPMYIIBI,
CBsI3bIBas (hM3MYECKHE U3MEPEHUsS: Ha OCHOBE YCJOBUI aHalIM3a 3aJaud 3alHChIBaTh KPAaTKOE
ycloBue, MoicTaBisis ¢urypHsie ¢opMbl B (GopMysbl U MPOBOAUTH PACYETHBIC NEWUCTBUSA,
HAXOJIUTh CIIPABOYHbIC JaHHBIC, HEOOXOAUMBIE ISl PEUICHHUS 3a]1a4, OLEHUBATh PEATMCTUIHOCTh
noJyueHHOU pusnueckot (hopMsI;

. BBISIBIISITH  TIPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH IMOMOMIM (HPU3NIECKUX
METOJIOB, B ONMUCAHUM HUCCIIEJOBAHUN MpeJuiaraTb MPOBEpseMOe MPEANoIokKeHHe (TUIIOTe3y),
HaA0JII0J1aTh M MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3yibTaT, HaXOJUTh OMIMOKM B XOJ€E OIBITA,
JIeNIaTh BBIBOJIBI 110 €0 Pe3yibTaTaM;

. NPOBOJUTH OMBITHI MO HAOMIOACHUIO 3a (U3NYECKUMHU BO3JCHCTBHAMHU HIIH
buznyecKkuMu CBOMCTBAMU Tel: (opMyla MpoBEpsieMbIX KaHIUAATOB, COOMpATh YCTAaHOBKY U3
IPEJI0KEHHOTO 000PYAOBAHHUS, 3aAIIUCHIBATh XO/1 ONbITA U (POPMYIMPOBATH BHIBOJBL;

. [IpoBoauTh MpsiMble M3MEPEHUS PACCTOSHUN, BPEMEHH, MacChl Tena, o0bEMa,
CWJIBI M TEMIEpaTypbl C HCIOJIb30BAaHUEM CTAHJAPTHHIX M LHUQPPOBBIX MPUOOPOB, (HPUKCUPYS
cpabaTbiBaHHE IPUOOPOB C YyUETOM 33aHHOM aOCOIIOTHON MOTPELIHOCTH U3MEPEHNUH;

. HCCJIEJOBaHKE NPOBOJUTCS B 3aBUCUMOCTH OT OJHOM (hr3HuecKoil (P OpMbI CUJIIBI C
UCTOJIb30BAaHUEM TPSMBIX H3MEPEHUH (3aBUCHMMOCTb JIPYroil CKOpOCTH JIBM)KEHHUS OT Tela,
BpEMEHU JIBWKEHHUS TeNla, TPEHUs CKOJBKEHHS OT Beca Teja, KadecTBa 0OpabOTKH
MIOBEPXHOCTEN TE€l M HE3aBUCUMOCTH TPEHUS CWJIBI OT IUIOIIAAW, COINPUKOCHOBEHUS, CHUJIbI
YIOPYTOCTH OT MPY>KUH, BBITAJKUBAIOIIEH CHUJIBI). OT 00beMa MOTrpYKEHHOM 4YacTu Tena U OT
IUIOTHOCTH OJKUJKOCTH, €€ HEe3aBUCHUMOCTb OT IUIOTHOCTH, Tela OT TJIyOMHBI, Ha 3TOM
NOTPYKEHUM TeJla, YCJIOBMM TIJIaBaHUS TeEJ, YCIOBUM paBHOBECHS pblyara uU OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHWM MAaTEMAaTHYECKUX HCCIEIOBaHMM, IMEpeMeIlaTh W BBIIOIHSITH
U3MEpEHUs, Clelys NpeIoKEHHOMY IUIaHy, (UKCUPOBATh TIOJYYEHHbIE pE3yJabTaThl B
3aBHCUMOCTH OT (DU3MYECKMX BEJIMYMH B BMJE MpeularaeéMblXx TaOuull U TpaduKoB, JenaTh
BBIBO/JIBI 110 pPE3YJIbTaTaM HCCIIEIOBAHMUS;

. NPOBOJATCS JIOTIOJIHUTENIbHBIE M3MEPEeHUsl (PU3NYECKOH BEIWYMHBI (IJIOTHOCTD
BEIIeCTBA KHUJAKOCTH M TBEPAOIrO Teja, Cuila TPEHMsI CKOJIbKEHHUS, JaBJeHHE BO31yXa,
BBITQJIKUBAIOIAs CHWJIA, JACUCTBYIOLIAs Ha TMOTPYXKEHHOE B JKUIKOM Teje, KO3 UIIUEHT
MOJIE3HOTO  JIEHCTBUSL MPOCTBIX METOAOB), CJeays MPEeAOKEHHOM HWHCTPYKUUU: TpU
BBINOJIHEHUH U3MEpeHUi HaOIro1aliTe SKCIIepUMEHTAIbHYIO HACTPOUKY M COXpaHsiTe 3HaueHne
UCKOH (OpMBI;

. coONrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;
. OCHOBHBIE TPHUHIIUIBI ACUCTBUS TPUOOPOB M TEXHHUYECKHUX YCTPOWMCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECs] COCynbl, OapoMeTp, pbluar, MOABMKHBIA U
HETOJIBWKHBIN OJIOUHBIN, HAKIIOHHAS JTIOCKOCTH;

. 0XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3y4aeMbIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB ¢ OMOPOY HA MX OMHUCAHUS (B TOM YHCIIE: TIOIIIMITHUKH, BOJOIIPOBOIHBIC YCTPOKCTBA,
TUAPABIMYECKU TIPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCHOJb3Ys



3HaHUS O (PU3NUYECKUX CBOMCTBAX U YCTAHOBJICHHBIX (PU3UYECKUX 3aKOHAX U 3aKOHAX;

. NPUBOAUTH TPHUMEPHI (HAXOAUTh HHPOPMAIHMIO O TPHUMEPAX) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOW KU3HH /IS oOecredeHns 0e301macHOCTH
npu pabore ¢ mnpubopaMM M TEXHHYECKMMH YCTPOICTBAMH, COXPAaHEHMs 310pOBbS U
COOJII0CHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKAIOIIEH Cpelie;

. U3y4UTh BBIOOP HMCTOYHUKOB HH(popmanuu B HHTepHETe B COOTBETCTBUHU C
3a/laHHbIM IIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M METoJa CpaBHEHUs
Pas3IMYHBIX UCTOYHUKOB MPEANOYTUTEIbHON MH(DOPMALIK, KOTOpas SIBJIAETCS TPOTUBOPEUNBON
WJIA MOXET OBITh HEJIOCTOBEPHOM;

. UCMOJIb30BaTh IPU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUil Hay4YHO-TIOMYJISPHYIO
auTeparypy (U3NYECKOTO COJACpXKaHMA, CIPABOYHBIC MaTepHajbl CETH, pecypchl WHTepHeTa,
BIaJeTh NpUEMAMM KOHCIIEKTHPOBAHHUS TEKCTa, KOHBEPTUPOBATh MH(MOPMALMIO U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh KpaTKUE IUCbMEHHBIE M YyCTapeBIIME COOOLIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAMU (PU3UUECKOTO COJCpPKAHUSA, B TOM YHCIE MyOIMYHO IMyOIMKOBATH
KpaTKHe COOOIIEHUs O MPOEKTax 0€30MacCHOCTU WM HAyYHBIX UCCIEIOBaHUAX, IIPU ITOM YMEIO
UCTIOJIb30BaTh M3YYCHHBIM TOHSATHIHBIA anmapaTHbIi Kypc (HU3UKH, COMPOBOXKIAOIINI
BBICTYIIJICHUE Ha MIPE3EHTALUH;

. IIPU BBIIIOJIHEHUU IPOEKTOB M MCCIEAOBAHUAX BECTH OOS3aHHOCTH B TpYIIIE B
COOTBETCTBUM C MOCTABJICHHBIMH 3aJauaMH, KOHTPOJIMPOBATH BBIIOJHEHHUE IIAHOB JAEHCTBHIA,
aJeKBaTHO  OLIEHWBAaTh MacwTad BKIaJAa B JEATENBHOCTh  TIPYMNIbl, BbICTPAUBATh
KOMMYHHKaTHBHOE B3aUMOJIECHCTBHE, CIIEAUTH 32 MHEHUEM OKPYXKAIOIUX.

K kxonny oOyuenus B 8 kiacce npeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

. UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJl, arperaTHbleé COCTOSIHMS BEILECTB, KpHCTANIMYECKUEe U aMopdHbIe Tena,
HACBILICHHBI M HEHACHIIEHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTUS,
JIBUTATellb, 3JEMEHTApHBIA SJIEKTPUYECKUHA 3apsjl, 3JIEKTPUUYECKOE I10Jie, IPOBOJHUKU MU
JURJIEKTPUKHU, TIOCTOSIHHBIN TOK, MArHUTHOE T10J1€;

. pasinyHble SBJIEHUS (TEIJIOBOE pACHIMpeHHe M YIJMHEHHE, TeIulonepeaya,
TEIUIOBOE pABHOBECHE, CMadyMBaHHWE, KalWUIIPHbIE SIBICHUS, WCIApPEHMs, KOHICHCAIIUs,
IUIaBJIeHHWE, KpUCTaJuIM3alus (OTBEp/EBaHMUE), KHUIIEHUE, TeIulonepenaya (TerIonpoOBOAHOCTD,
KOHBEKIIMSI, U3ITy4EHHE), AJIEKTPU3allns Tela, B3aUMOACHCTBUE 3apsI0B, AeCTBIE pa3psaa TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO T10JIS1 HA TPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHash MHAYKIMS) [0 OMHUCAaHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITA, IEMOHCTPUPYIOLIETO JaHHOE (PU3UUYECKOE SBICHUE;

. pacrno3HaBaTh TIIATEIbHO M3y4eHHbIEe (PU3MUECKHE BO3CHCTBUS B OKPYKAIOIEM
MHUpE, B TOM 4Hcle (U3NYECKUE SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATKEHHE U
KalWUISIPHBIE SIBJIEHUSI B MPUPOJIE, KPUCTAIBI B Npupoze, usnydeHue CoiiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUe po3, TyMaHa, UHEs, CHera, JIEKTPUUYECKHUE SBJICHUS B
OKpYy’KarolleM Mupe atmocdepa, 3IeKTpPUUECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMJu,
npeid TMoI0CoB, POJIb MArHUTHOTO TOJIS JUIs JKU3HU Ha 3emiie, MOJSIPHOE CHSHUE, IPU 3TOM
clenaTh MPaKTHYECKYI0 3a7ady B ydebe MO MEepeHOCy, OTHaTh MPEANOYTEeHHE OCHOBHBIM
cBO¥icTBaM (IIpU3HAKaM) (U3MUECKOTO BO3CHCTBUS;

. onMcaTh W3y4YCHHBbIE CBOMCTBA Tel M (U3NYECKUX SBICHUH, HCIOJIb3YS
¢u3nueckrue n3MepeHus (Temreparypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh BEIIECTBA, y/edbHas TEIUIOTa IJIAaBJICHUs, YAeIbHas TEIuloTa MapooOpa3oBaHus,
yJlelbHasl TeIJIoTa CrOpaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOr0 ACHCTBUS TEIJIOBOM SHEPrHH,
OTHOCHUTEIIbHAs BJIIAYKHOCTh BO3/YyXa, CKOPOCTb 3apsijia, Cuja TOKa, JIEKTPUUECKOe HaIlpsHKEHUE,
PE3UCTOPHBIA TPOBOJHHK, IJIEKTPHUECKOE COIMpPOTHBIEHHE BeELIecTBa, paboTa M MOIIHOCTb
TOKa), MPU ONUCAHUU MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI BETUYMHBI HANpPSOKEHUS U
YUUTBIBATh (DU3MYECKYIO BEIUYMHY, HAXOOUTh (OPMYIy, CBS3bIBas ITaHHYIO (DPU3UYECKYIO
BEIMYMHY C JAPYrMMH BEIMYMHAMHU, CTPOUTh I'paQUKU HM3YYEHHBIX 3aBHCUMOCTEH peaabHbII
pasMmep;

. XapaKTepu30BaTh CBOWCTBA TeJ, (U3NYECKUX SBICHUH U MPOLECCOB, MCIIOJIbB3Ys



OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KNHETUYECKUX TEOPUH BEIIECTB, IPUHLUII CYNEPIO3ULINN
1oJjei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsija, 3akoH OMma ajs yyacTKa LelH,
3akoH JIxoynsa-JIeHna, 3akOH COXpaHEHMsI SHEpPruu, MpU OTOM HpHUJaBas CJIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIHILUTE €0 MATEMaTUUECKOE BbIPAKEHHE;

. OOBSICHATH (PU3MUECKUE MPOIECCHl UM CBOMCTBA TEJ, B TOM YHUCJIE M B JIECATH
cilydasix NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISABIATh MPUUYUHHO-CIEACTBEHHBIE CBA3H,
CTpOUTH OOBSCHEHHsS W3 |—2 JOTMYEeCKHX IIAaroB C OMOPHOW Ha 1-2 M3y4aeMbIX (U3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOMEPHOCTEH;

. pemuTh pacy€THbIe 3a7a4u B 2—3, MCIONB3YS 3aKOHBI M (HOPMYJIBI, CBSA3BIBAS
(bu3nyeckne M3MEpPEHMs: Ha OCHOBE YCJIOBUHM aHalM3a 3a7ad 3alUChlBaTh KPaTKOE YCIOBUE,
BBISABIISITh HEJAOCTATOK JAHHBIX Ui pEIIeHHWs 3a7ad, BBIOMpATh 3aKOHBI U (HOpMyIIbI,
HeoOXoauMble Al €€ pelleHMs], IPOBOJANUTh Pacuy€Thl U CONOCTABIATH IOJYYEHHOE 3HAYCHHE
¢du3nueckre pazMepsl ¢ U3BECTHBIMU JIAHHBIMH;

. BBISBIIATh IPOOJIEMBI, KOTOpPBbIE MOXKHO PELIUTh C IOMOIIBIO (PU3NYECKUX
METOJI0OB, C IIOMOIIbKO  ONMCATEIbHBIX  HCCIEIOBaHWM, Mpejiararb  MpPOBEPsSIEMbIE
IPEINONI0XKEHNs, OLICHUBATh IPABUIBHOCTh MOpPsAKA IPOBEIEHUS HUCCIEAOBaHM, J€1aTh
BBIBO/IbI;

. IOPOBOJATCS  OMBITBI 1O  HAOMIOJEHHUI0  (PU3MUECKOrOo BO3JAEHCTBHS  WMIIU
¢u3nyeCKuX CBOMCTB Tena (KanWUISpHbIE SBJICHUS, 3aBUCUMOCTbH JaBJIEHUS BO3JyXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH IIpOLecca OCThIBAaHMS M HArpeBaHUs MPU U3IYyYEHUU OT IBETA
u3yyaroulel (morsiouiaromiei) MOBEpXHOCTH, CKOPOCTH MCIAPEHUs BOJBl OT TEMIEpPaTypbl
XKHUJIKOCTH U IUIOIIAJM €€ TIOBEPXHOCTH, JIEKTPU3ALMM TeJl U B3aUMOJIEHCTBHUE IEKTPHUUECKUX
3apsA0B, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHMTOB, BU3yallM3allusg MarHUTHBIX IOJEH
IOCTOSIHHBIX MAarHuTOB, JEeMCTBUE MarHUTHOIO IOJs Ha INPOBOJAHMKE C TOKOM, CBOICTBa
DIIEKTPOMArHuTa, CBOWCTBA  AJIEKTPOJBUTATENSI  IOCTOSHHOTO  TOKa):  (OPMYIHPOBATH
IpoBEpsieMble CUIIbI, COOMpATh YCTAHOBKY M3 IPEUIOKEHHOI0 000PYIOBaHMS, OMHMCHIBATH XOJ
OTBITa U JOPMYIIUPOBATH BHIBOJIBI,

. [TpoBoauTh MpsIMbIE H3MEPEHUS TEMIIEPAaTyphbl, OTHOCUTEIILHOW BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAMIPSDKEHUS C MCTIOJIb30BAaHUEM COOTBETCTBYIOLIUX MPUOOPOB U JATUYHMKOB
TEJIECHOW BEJIMYMHBI, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUH ¢ y4€TOM 3aJaHHOM abCONOTHOU
MOTPEIIHOCTH;

. NPOBE/IEHUE UCCIIEJOBAHUS B 3aBUCUMOCTH OT OJHOM (pu3nueckol BEIUUYMHBI OT
JIPYroi C MCIONb30BAaHUEM MPSAMBIX W3MEPEHUH (3aBUCUMOCThH CONPOTUBIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJM IONEPEYHOI0 CEYEHMs] M Pa3Mepa BEIECTBA NMPOBOJHHUKA, CHIIBI TOKA,
UAYIIEr0  4Yepe3  MpOBOAHMK, OT  HANpsDKEHUsST  HAa  IPOBOJHMKE,  HCCIEI0BaHUS
MOCJIEI0BATEIBHOTO U NMApajlIeIbHOTO COETUHEHNsI IPOBOJHUKOB): TUNIAHUPOBATH UCCIIE0OBAHHE,
cOOp JaHHBIX W TPOBEACHHME H3MEpPEHUH, cleays NpeIoKEHHOMY IUIaHy, (DUKCHUpPOBATh
MOJydeHHBIE pe3yJbTaThl B 3aBUCHUMOCTH OT BHJa TaOnHI M rpadUKoOB, JI€NaTh BBIBOJBI 10O
pe3yabTaTaM HCCIeI0BaHMUs;

. NPOBE/IEHUE JIOMOJHUTEIbHBIX H3MEpeHUil (u3nyeckoil BenuuuHbl (yAeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIEHHE IPOBOAHMKA, pab0oTa M MOIIHOCTb TOKA):
IUIAHUPOBaTh ~ W3MEPEHHUs, coOupaTh  HKCIEPUMEHTAIbHYIO  YCTaHOBKY,  CJEJI0BaTh
MPEI0KEHHOW HHCTPYKIIMU U PACCUNTHIBATh 3HAUEHUSI U3MEPEHMIA;

. coONrofaTh MpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;
. XapakTepu30BaTh MPHUHIIMIBI JTEHCTBUS H3Yy4aeMBIX MPUOOPOB U TEXHUUYECKUX

YCTPOMCTB C OMOpPOW B MX OMHCAHWU (B TOM YHCJE: CUCTEMa OTOIUICHUS J0Ma, TMTPOMETD,
napoBas ~ TypOMHA,  aMImepMeTp, BOJbTMETP, CYETUYMK  OJEKTPUYECKOM  SHEepruu,
AIIEKTPOOCBETUTENbHBIE  MPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpUMEpHI),
AIIEKTPUUYECKHE MPEIOXPAHUTEIH, JIEKTPOMArHUTHI, 3JEKTPOJBUTATENN). MOCTOSHHBIH TOK),
UCIIOJIB3YS 3HAHUS O (PU3MUECKUX CBOMCTBAX M 00ECTIEYEHHOCTH (PU3NYECKUMU YCIOBUSIMH;

. pacro3HaBaTh IPOCTEHIINE TEXHUYECKUE YCTPOMCTBA M  H3MEPUTEIBHBIE
npubopsl MO CXeMaM M CXEMaTH4YeCKUM pHUCYHKaM (KHMJIKOCTHBIM TEpMOMETp, TepMOC,
IICUXPOMETP, TUIPOMETP, JABHUIaTElIb BHYTPEHHErO CrOpaHus, »JJEKTPOCKON, pPEOCTar),
COCTAaBJIATh  CXEMbI JJIEKTPUUYECKMX LENell C IOCIeJOBAaTeNbHBIMU M JIOTUYECKUMU



COCIMHEHUSIMU D3JIEMEHTOB, IIOKa3bIBasi YCIOBHBIC 3JEMEHTHI O0O3HAUCHHUS JIIEKTPHUYCCKHUX
LeTIei;

o MPUBOJIUTH TpPUMEpHl (HAXOAWTH HH(OPMALHMIO O MPHUMEpPax) MPAKTUYECKOTO
WCIIONIB30BaHUs (DM3MYECKUX 3HAHWKM B TMOBCEIHEBHOM KM3HU JJIsi oOecriedeHus: 0€30MacHOCTH
npu pabore ¢ mpuboOpaMH W TEXHHYECKUMHU YCTPOMCTBAMH, COXPaHEHHUs 3J0POBbSI U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIICH CpesIe;

o UCCIIEIOBATh MOUCK (U3NUYECKOTO coaepxkanus uHpopmanuu B MHTepHEeTEe Ha
OCHOBE CYIICCTBYIOIIUX 3HAaHUW M METOJa CpPaBHCHHUS JIOMOJHHUTEIbHBIX HMCTOYHUKOB
NPeUIOKEHHOW WHGOPMAIIUU, KOTOpast SIBISCTCS TPOTUBOPEYMBONW WM MOXET OBITh
HEJIOCTOBEPHOM;

o UCIIONIb30BAaTh TPU  BBHIMOJHEHWH YYEOHBIX 3aJaHU HAYyYHO-TIOMYJSPHYIO
TUTEPATypy (HU3UYECKOTO CONEp)KaHUs, CIPAaBOYHBIE MaTepuabl CETH, pecypchbl MHTepHeTa,
BIQJICTh TpUEMaMU KOHCICKTUPOBAHHUS TEKCTa, KOHBEPTHPOBATh HH(MOPMALHUIO W3 OJIHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

o co3MaBaTh COOCTBCHHBIE TUCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHWS,
oOMmeHuBasich MH(pOpMaIel U3 HeCKOJbKUX MCTOYHUKOB PEaIbHOTO COJICP)KAHMS, B TOM YHCIIC
pe3yJabTaTOB TMPOEKTHOM WM  HCCIIECIOBATEIbCKONM JESTENIBHOCTH, TMPU ITOM  YMEJIO
MCIIOJIb30BaTh M3yYEHHBIA TOHATHBIM anmapaTHblii Kypc GU3UKH, YTO MPUBOAUT K MPOBEACHUIO
MpE3EHTALNI;

. IPU  BBIMOJIHCHUH TMPOCKTOB H  (HU3UYECKUX HCCIACAOBAHUN  OINpPENCIUTh
00sI3aHHOCTH B TPYINE B COOTBETCTBUU C IIOCTAaBICHHBIMHU 3aJa4aMH, KOHTPOJHMPOBATH
BBITIOJIHCHHE TUTAHOBBIX JCHCTBUH M KOPPEKTHPOBATh HX, aJEKBAaTHO OIICHWBATh BKJIaJ B
JeATeTbHOCTh TPYIbI, BBICTPAaUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TIOCTOSIHHO I
PEIIMTEIIBHO pa3peniar KOHMIUKTHI.

K koniy oOyuenusi B 9 Kjacce npeIMeTHbIE pe3ybTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

o WCIIOJIB30BaTh TOHSTHS: CUCTEMa OTCUeTa, MaTepualibHas TOYKa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO JBIKEHUS, nedopMmanus (ynpyras, IiiacTudeckas), TpeHue,
[EHTPOCTPEMUTENFHOE YCKOPEHUE, HEBECOMOCTh M TEPETPY3KH, LEHTP TSHKECTH, aOCOJIIOTHO
TBEP/IOE TENO, IEHTP TIKECTH TBEPAOTO Tela, pABHOBECUE, MEXAHUYECKUE KOIeOaHUsI U BOJHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJHBI, IIKAJIa AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh W AalbHO30PKOCTh, CIIEKTPHI UCIyCKaHHS M pasfeneHus, anbda, Oera- u
raMmMma-u3JIy4eHHsl, U30TOIIbI, siICPHAst SHEPTeTHKA;

o pa3iuuHble sBIEHUS (paBHOMEPHOE H HEPaBHOMEPHOE MPSIMOIHHEHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBI)KCHHE, MAJICHUE MaJCHUs Tell, aMIUTUTY/Ie
JIBWKEHUSI TIO OKPYXHOCTH, B3aUMOJEUCTBUE TEJl, PEAKTUBHOE [BUKEHUE, IEPEMEHHOE
JIBIDKCHHUE (3aTyXawlIMe U BBIHYXKJCHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JBWKEHUE,
OTPa)KEHUE 3BYKA, MPSIMOJMHEUHOE M3IyYEHUE, OTPAKEHHE U MPEIOMIICHUE CBETa, IMOJIHOE
OOHapy)XeHHE OTpPaKCHHS CBETa, INPUMEHEHHE OeJoro CcBeTa B CIEKTPE U CIIOXEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, PaJUOaKTUBHOCTb, CBSI3b JMHEHYATOrO0 H3ITYyYEHUS
W3JIYYCHHS) 110 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHNX
KOHKPETHOE SIBJICHUE;

o pacrmo3HaBaTh U3ydaemble (PU3NUECKUE BO3ACHCTBUS B OKPYKAIOIIEM MUPE (B TOM
yricne (U3MUECKue sSBICHUS B MPHUPOJE: MPWIMBBI U OTIUBBI, MBUXKeHHE MiaHeT COMHEYHON
CHUCTEMBI, PEaKTUBHOE JBWIKEHHWE JKHMBBIX OpPraHU3MOB, W3yUY€HHE 3BYKOB IKHBOTHBIX,
3eMJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, ILYHAMH, 3XO, LIBETa TEJ, ONTUYECKHE SIBIICHUS B
€CTECTBEHHOE OMOJIOTHYECKOE BO3/IEHCTBHE, MPOUCXOAIIEE B Pe3yJbTare YIbTPapuOIeTOBOTO
U PEHTICHOBCKOTO W3Ty4YeHHI, OCHOBAHHOE Ha PAaTUOAKTUBHOM (POHE, KOCMUYECKUX Iydax,
PaIMOAKTUBHOM M3JIYyYEHUH, HCITYCKAIOMIEM MHUHEpaIbl, BO3JCUCTBUH PAJTUOAKTHBHBIX
U3ITy4eHUN Ha OpraHU3M YeJOBeKa), MPH ATOM IMEPEBECTH MPAKTUYECKYIO 33/lady B y4eOHYIO
MPaKTUKY, TTPEATIOYTS JOTIOTHUTEIHHBIE CBOMCTBA (MPU3HAKN) (PU3UUYECKUX BEIIECTB;

o OMKCHIBATh M3YUEHHBIC CBOWCTBA Tela M (U3UYECKUE SIBJICHHS, HCIONb3Ys
buznveckue pasmMepsl (CpeIHss © MTHOBEHHAsI CKOPOCTh MTPH HEPAaBHOMEPHOM JIBH)KCHUH TeJIa,
YCKOpPEHHE, IMepeMelleHne, MyThb, YIioBas CKOPOCTb, CUJa TPEHHUS, CUJAa YIPYroCTH, CHUJia
TSDKECTH, YCKOPEHUE CBOOOIHOTO TaICHHS, BEC, UMITYJIbC Tela, UMITYJIbC). CHITbI, MEXaHUYECKas



paboTa W MOIIHOCTb, TMOTCHLMANbHAs HSHEPrus Tejla, MOABEM HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHLMAIbHAsT PHEPIrHsl CKaTOM MPYKUHBI, KHHETHYECKas SHEPrus, IMOJHAs MeXaHudecKas
SHEPrus, MepHoA U KojeOaHWe KoyieOaHWH, UIMHA BOJIH, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMIICHUS Cpelbl), MPH OMHMCAHWU TMPABUILHO TPAKTOBATh
¢u3nUecKuil CMBICT BKIIIOYAIOT BEUYMHY, IPUMEHEHHE U OCHOBHYIO (DM3MUYECKYIO BEIUYHHY,
HaxOoXJAeHue (QOopMyJbl, CBS3bIBAIOUIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU, TIOCTPOUTH TPAPUKH N3YUIEHHBIX 3aBHCUMOCTEH (PH3MUECKUX JINIL;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHSI M IMPOLIECCHI, UCIIONb3YS
3aKOH COXPAHEHMsI SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, IPUHLUI CYNEPIIO3ULUU CHII,
npuHuuIbl ['anunen, 3akoHbl HblOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPa)KEHUS U
IIPEJIOMJICHUS, 3aKOHBI COXPAaHEHHUs 3apsJ0BOrO M MAacCOBOIO 4MCIA CBETa IPU SIIEPHBIX
peaxknusx, Mpu 3TUM JIaeM CIIOBECHYIO (OpMyIy 3aKOHA W 3allHMChIBAEM €ro MaTeMaTH4ecKoe
BBIPAKECHMUE;

. OOBSACHATh (PU3UYECKUE IPOLIECCHl M CBOWCTBA Tell, B TOM YHCII€ M B JECITH
ClIy4asiX MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHUS W3 2—3 JIOTUYECKHMX IIaroB ¢ OMOPHON Ha 2—3 HM3yYEHHBIX (PU3MUECKHUX
3aKOHOMEPHOCTEH, PU3NUECKUX 3aKOHOMEPHOCTEH MM 3aKOHOMEPHOCTEH;

. pelnTh pacy€THhIE 3a7auu (OMHUpAIOIIMEcs Ha CUCTEMY U3 2—3 alropUTMOB),
UCTIONB3YSl 3aKOHBI U (OpMyIIBI, CBs3BIBAIOIIME (DU3MYECKHE BEITMYMHBL HA OCHOBE YCIOBHUI
aHaJM3a 3aj/lay, 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEJOCTAIOIIUE WU MOBTOPSIOIIUECS
JTAHHbIEe, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUMBIE Ui PEHICHUS, MPOBOJUTH PACUETHl U
OLICHUTDH PEATTUCTUYHOCTD MMOTYYSHHOTO 3HAYCHUS (PU3NIECKON MEphI

. pacrno3HaBaTh MHPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh C MOMOUIbI (PU3HYECKUX
METOJIOB, C IOMOIIBI0O  ONUCHIBAIOIIMX  MCCIEAOBAHUN, TpeIaratb  MPOBEpsiEMbIe
IPEJIIOJIOKEHNS, OLEHUBAaTh IPaBUIIBHOCTh IOpsIKA IPOBEICHUS HCCIEI0BaHUM, JAenaTh
BBIBO/IbI, UHTEPIPETUPOBATH PE3YIbTAThI HCCIEAOBAHUN U OIIBITA;

. NIPOBE/ICHUE ONBITA 110 HAOIIOICHUIO (PH3UUECKOTO BO3ACHCTBUS HIIN (PHU3UUECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHsS SHEPIruH, MEepHoaa
Kojie0aHUM MPYXKUHHOIO MasTHHKA OT MAacChl M KECTKOCTU MPYKUH U HE3aBUCUMOCTU OT
pasmMepoB Maiblx (opM, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, PAacHpOCTpaHEHue OeIoro
CBETa B CIIEKTpE, M3y4YCHHE CBOMCTB). H300pa)k€HHE B IIJIOCKOM 3€pKaje U CBOMCTBO
n3o0paxkeHust o0ObEKTa B coOuparomeil JauH3e, HaOMIOJEHHE CIUIOIIHBIX U JMHEHYaThIX
CIEKTPOB: CaMOCTOSITEIbHO CcOOMpaTh YCTAaHOBKY M3 pe3epBHOro Habopa oO0opynoBaHUS,
OTIHCHIBATh XOJI OMBITA U €T0 PE3YIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

. IPOBOAMTH MPU HEOOXOAMMOCTH MPOBEACHUS MPSAMBIX U3MEPEHHM, ONpeIensiTh
cpelHee 3HaueHHe H3MepseMol BenuuMHBl ((POKyCHOE paccTosHUE COOMpAOLIeH JIMH3BI),
000CHOBBIBATH MyTh BIOOpa M3MEpEHUs (M3MEPUTETHLHOTO TTPHOOpa);

. NPOBOJUTH MCCIEIOBAHNE 3aBUCUMBIX (PM3UYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX M3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBHKEHHH Oe€3
HAYaJbHOM CKOPOCTH, TEpPUOJ H3MEHEHHS MaTeMaTHUYeCKOro MasTHHKA OT JJIUHBI HHUTH, B
3aBHCHUMOCTH OT YyIja OTpaXKeHMsI CBETa OT yrja MOBOPOTa M yIria NpPeJoMJIEHHS OT Yyria
IOBOPOTA): IUIAHUPOBATh  HUCCIEIOBaHHME, CAMOCTOSITEIbHO OIpPENeNsATh YCTaHOBKY
¢bukcHpoBaTh NOJYyYEHHBIE PE3YJIbTAThl B 3aBUCUMOCTH OT TEJIECHBIX BEJIMYMH B BHUJIE TAONIUI U
rpaduKoB, MeNaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHHUS,

. MPOBEJCHUE JIOMOJHUTENbHBIX HW3MEpPEHHM (PU3NUEeCKONH BEIMUYMHBI (CperHsis
CKOPOCTh M YCKOpPEHHE Teja MpPU PABHOYCKOPEHHOM JIBKEHHMH, YCKOpEHHE CBOOOJHOTO
NaJeHNs], KECTKOCTh MPYXKUHBI, KOAPOUIUEHT TPEHUS CKOJIbKEHHS, MEXaHU4ecKas paboTa u
MOIITHOCTb, YacTOTa M MEPUOJ M3MEHEHHUS MaTeMaTHYeCKOro M TMPYKUHHOTO MAasTHHKOB,
ONTHUYECKasl CUJIa COOMPAFOICH JTMH3bI, PaIMOAKTUBHBIN (D)OH): TUTAHHUPOBATH U3MEPUTH, COOPAThH
HKCIEPUMEHTAIbHYIO HAaCTPOMKY ¥  BBINOJHUTH U3MEpPEHHs, Cleays NpeaIoKEeHHON
MHCTPYKIUH, 3aJIepKaTh 3HAUEHUE N3MEPEHUS U NMPOAHATU3UPOBATH MOJTYyYEHHBIE PE3YJIbTATHI C
Y4€TOM 3a/1aHHOM MOTPELUTHOCTH U3MEPEHMI;

. coOMoIaTh MpaBWJIa TEXHUKH OE30MAaCHOCTH TIpH paboTe C J1abopaTOPHBIM
o0opynoBaHueM;

. BbIpaXkaThb OCHOBHbIEC TPU3HAKU M3Y4YaeMbIX (PU3NUECKUX MOJIENel: MaTepraibHas



TOYKa, a0COIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOUHUK CBETA, JIy4Y, TOHKAs JIMH3a, TUIAaHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIe]Tb aTOMHOTO SI/Ipa;

. 0XapaKTEepPHU30BaTh MPUHIMIBI JACHCTBHUS M3y4aeMbIX MPUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOH HAa WX ONHMcaHue (B TOM YHCJE: CIUAOMETP, NATYNKH TOJOKCHHS,
pacCcTosHUsT W YCKOPEHUS, pakeTa, H9XOJOT, OYKH, MEpUCKOMN, (oToammapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOIN, IO3MMETp, Kamepa BuibcoHa), MCHOIBb3ys 3HAHUS O CBOMCTBAx
¢u3nUecKoro BO3aeHCTBUS U 0OecrieueHu (PU3MIECKIX CBOWCTB;

. UCMOJIb30BaTh CXEMbl M CXEMAaTHYECKHE PHUCYHKH H3y4aeMbIX TEXHUYECKUX
npuOOPOB, U3MEPUTENLHBIX PUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU MOCTAHOBKE yueOHO-
IPAaKTUYECKUX 3aJ[ay, ONTHYECKUX CXEM JAJI MOCTPOCHMsI M300paXKeHU B IJIOCKOM 3epKalle U
coOuparoIei TMH3eE;

. IPUBOAUTH NpPUMEPHl (HAXOIUTh HMH(POPMALMIO O MpUMepax) IPaKTUYECKOro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TIOBCEJHEBHOW KU3HU s obecneueHus: 6€30MacHOCTH
npu pabore ¢ mnpubopaMM M TEXHUYECKMMH YCTPOICTBAMH, COXPAaHEHMs 310pOBbS U
COOJTIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

. U3y4UTh [IOMCK coaepkaHus ¢usnuecko wuHpopmanuu B VHTepHere,
CaMOCTOSITENILHO ~ c(hOPMYJTUpPOBATh IMOMCKOBBIM  3ampoc, HAWTH crmoco® ompeaereHus
JIOCTOBEPHOCTH  IOJIyY€HHOM MH(OpPMAllMM Ha OCHOBE CYILECTBYIOLUIMX 3HAaHUM U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

. UCIOJIb30BaTh IPH  BBINOJHEHUM Y4YEOHBIX 3a/JaHUil Hay4YHO-TIOMYJISPHYIO
auTeparypy (U3NYECKOTO COJCpKaHMS, CIPABOYHBIE MaTepHajbl CEeTH, pecypchl MHTepHerTa,
BIaJeTh NpUEMaMM KOHCIIEKTHPOBAHHUS TEKCTa, KOHBEPTUPOBATh MH(GOpPMAIMIO U3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

. co3/laBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHbIE COOOIIEHHS HAa OCHOBE
uHPOpMAMM W3  HECKOJIBKMX HCTOYHHUKOB (PU3UYECKOTO  COJACpKaHUS, IyOIMYHOTO
BBICTYIIJICHUS, PE3YJIbTATOB IPOEKTHOW WM HCCIEA0BATENbCKOM NEATEIbHOCTH, MPU 3TOM
IPaMOTHO HCIIOJIB30BAaTh M3yYCHHBIM MOHATUHHBIN ammapar uU3ydyaemoro pasnena (U3MKd U
COIIPOBO’K/ATh BBICTYIIJICHUE IIPE3EHTAlMEN C yU€TOM COOCTBEHHBIX CBEPCTHUKOB.

TEMATHUYECKOE IINITAHUPOBAHUE

7 KJIACC
Ne || Ha3zpanue pa3znenos u KonnyectBo yacos OnexkTpoHHbIe (LU(POBLIE)
n/n TEM MPOTPaMMBI Beero|Kontponbhsre|[Ipaktuuecke 00pa3oBaTeNbHbIC PECypPCHI
paboThI paboThI
Pa3nes 1. ®u3nka u ee posib B NO3HAHUHM OKPY/KAIOIIEro MHpa ‘
1.1||®usuka - Hayka o 2 bub6nuorexa [IOK
npupoJie https://m.edsoo.ru/7f416194
1.2||®usnueckue pazmepsl 2 1 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
1.3|[EcrecTBeHHOHAYUHBIN 2 2 bubnnoreka [JOK
METO]T O3HAHUS https://m.edsoo.ru/7f416194
‘I/ITOI‘O 10 pazjerny H 6 H ‘

‘Pa?.z(e.n 2. [lepBoHavaIbHbIE CBEJACHHS 0 MOCTPOCHUM BeleCTBA ‘

2.1||Ctpoenue BemiecTBa 2 bubnnorexa [JOK
https://m.edso0.ru/7f416194
2.2 || [IBmxeHnE 1 2 bubmuorexa [JOK
B3aUMO/ICHCTBHE YaCTHII https://m.edsoo.ru/7f416194
UMEIOT 3HaYCHHE
2.3||ArperaTHble COCTOSTHUS 2 1 bubmuorexa [IOK
BEIIIECTB https://m.edsoo.ru/7f416194
‘I/ITOI‘O 10 pa3aeny H 6 H ‘

‘Pame.n 3. JIBU:KeHHUE ¥ B3aUMO/IeiCTBHE TeJl ‘



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

Ne || HasBanue paznenoB u KonnuecTBo vacos ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m TEM MPOTPaMMBbI Beero|[Kontponsusie|[Ipaktiueckue 00pa3oBaTelbHbBIE PECYPCHI
paboThl paboThl
3.1||Mexannueckoe 3 bu6mmoreka [JOK
JIBUKCHHE https://m.edsoo.ru/7f416194
3.2|[Unepuus, macca, 4 1 bubnmoreka [JOK
CBCTHJILHUKH https://m.edsoo.ru/7f416194
3.3||Cuna. Bunsr cun 14 1 2 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
‘I/ITOFO o pazjaeny H 21 H ‘

‘Pasueﬂ 4. JlaBj1ieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3a

4.1\ dasnenwue. [lepenaua 3 1 bubmmorexa [IOK
JABJICHUS TBEPIBIMH https://m.edsoo.ru/7f416194
TEJIaMU, KHUIKOCTSIMU U
razamu

4.2 | /laBieHue )KUIKOCTH 5 bubmuorexa [JOK

https://m.edsoo0.ru/7f416194
4.3||AtmoctepHoe naBienue | 6 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
4.4| leiicTBUE KUAKOCTH U 7 1 2 bubnuorexa [JOK
rasa Ha [orpyEéHHOE B https://m.edsoo.ru/7f416194
HUX TEJO

‘I/ITOFO 1o pazjaeny H 21 H ‘

‘Pa3)1e.11 S. Pabora u MOIIHOCTE. DHeprust ‘

5.1||PaGota u MOIIHOCTH 3 bu6nmoreka [JOK

https://m.edsoo.ru/7f416194
5.2|[[IpocThie MeXxaHU3MBI ) 1 bubnnorexa [JOK

https://m.edsoo.ru/7f416194
5.3||MexaHnuyeckas YHEprus 5 2 1 bubnuorexa [IOK

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

‘I/ITOFO 0 pas3zeiy H 13 H ‘

‘Pe3epBHoe BpeMs H 1 H H H ‘

OBUIEE KOJIMYECTBO 68 5 11

YACOB I10 [TPOT'PAMME

8 KJIACC

Ne || Ha3Banue pa3nenos u KonnuecTBo 4acos OnekTpoHHbIe (IIU(POBLIE)

n/n TEM MPOrPaMMBbI Beero|[Koutponbhbre|[IpakTiueckue o0pa3oBaTesbHbIE PECYPCHI

paboThI paboThI

Paspnen 1. TenuioBble siB1eHUS ‘

1.1||Crpoenue u cBoiicTBa 7 1 bubnnoreka [JOK
BEIIIECTB https://m.edsoo.ru/7f4181ce

1.2||TernoBbie poriecch 21 1 5 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI“O 0 pa3ferny H 28 H ‘

‘Pamen 2. DyIeKTpHYeCKHEe U MATHUTHDIE SIBJICHHUS ‘

2.1||9nexTpudeckue 7 1 bubnuorexa [IOK

3apsiAHBIE YCTPOMCTBA.

https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f416194
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Ne || HasBanue pa3nenoB u KonuyecTBo 1acos ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m TEM MPOTrpaMMbI Beero|[Kontponsusie|[Ipaktiyeckue 00pa3oBaTelbHbBIE PECYPCHI
paboThI paboThI
3apspKeHHBIE Tejla U UX
B3aWMO/ICHICTBUE
2.2 |[IToCTOSIHHBIN TOK 20 1 7 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3|[MarHuTHbIC SBJICHHS 6 1 2 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4|DnekTpomMarauTHas 4 1 bubmuoreka [JOK
WHTYKITAS https://m.edsoo.ru/7f4181ce
|I/IToro o pas3zeny H 37 H ‘
|Pe3epBHoe BpeMs H 3 H H H ‘
OBUIEE KOJIMYECTBO 68 5 15
YACOB I10 [TPOTPAMME
9 KJIACC
Ne || Ha3Banue pa3nenos u KonunuecTBo 4acos OnexTpoHHbIE (II(PPOBHIE)
n/n TEM MPOTPaAMMBbI Beero|[Koutpomsasre|[IpaxTiueckue 00pa3oBaTelibHbIC PECYPChI
paboThI paboThI
Pa3nen 1. Mexanuyeckue siBJIeHUS ‘
1.1|Mexanndeckoe 15 1 1 bub6mmoreka [IOK
JIBUKEHUE U CITIOCOOBI Er0 https://m.edsoo.ru/7f41a4a6
OTIFICAHHUS
1.2 |B3aumoielicTBHE TEI 15 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3||3akoHBI cCOXpaHEHHS 10 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pa3jerny H 40 H ‘
‘Pa:me.n 2. Mexannveckue KojiedDaHus M BOJIHBI ‘
2.1|MexaHu4ecKue 7 2 bu6mmoreka [IOK
KoJIeOaHuUs https://m.edsoo.ru/7f41a4a6
2.2||MexaHNYECKHE BOJIHBI. 8 1 1 bu6mmoreka [JOK
3ByK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 1o pazjaeny H 15 H ‘

‘Pame.ﬂ 3. DJ1eKTPOMATrHUTHOE NO0JI€ M 3JIeKTPOMATHUTHbIE BOJIHBI ‘

3.1|9nexTpomarauTHoe nose | 9 2 bubmuorexa [IOK

Y 3JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41a4a6

BOJIHBI
‘I/ITOI“O 10 pazjerny H 9 H ‘
‘Pasne.n 4. CBeToBbIe SIBJICHHSA ‘
4.1|3akoHbI 6 2 bu6mmorekxa [IOK

pacmipocTpaHEHHs CBETa https://m.edsoo.ru/7f41a4a6
4.2 |JInH3bI U ONTHYECKHUE 6 3 bu6nmoreka [JOK

pUuOOpBI https://m.edsoo.ru/7f41a4a6
4.3 ||Pa3menienre 6emoro 3 2 but6mmoreka [{OK

CBETa B CIIEKTpe https://m.edsoo.ru/7f41a4a6
Wroro no pazueny H 15 H ‘
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Ne || HasBanue pa3nenoB u KonuyecTBo 1acos ‘ DnekTpoHHbIE (IU(PPOBHIE)
n/m TEM MPOTPaMMBbI Beero|[Kontponsusie|[Ipaktiyeckue 00pa3oBaTelbHbBIE PECYPCHI
paboThI paboThI
‘Pasueﬂ S. KBanToBble siBJIeHHs ‘
5.1||Ucnyckanue u 4 1 bubmuorexa [JOK
COTPYIHHYECTBO aTOMa https://m.edsoo.ru/7f41a4a6
CcBeTa
5.2||Ctpoenue aromHoro sapal 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3||SInepHbIe cocTOsSTHUS 7 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 10 pa3Jeny H 17 H ‘

|Pa3z1e.11 6. IloBTOpHO-0000 A0 IIIUIT MOTYJIB ‘

6.1|IToBTOpEHUE 1 6 1 1 bubmuoteka [JOK
0000I11IeHIE COePIKAHUS https://m.edsoo.ru/7f41a4a6
Kypca ¢pusuku 3a 7-9
KJ1acc

‘I/ITOFO 0 pa3eny H 6 H ‘

OBIIEE KOJIMYECTBO 102 6 20
YACOB I10 [IPOTPAMME

YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YYEHUKA

7 knace

1. [Teppimkun A.B. ®dusmka. 7 kinacc. Y4eOHUK Ansg 00II€00pa3oBaTENbHBIX
YUPEKIACHUN.

2. Jlykammk B.M. COopHMK BoOmpocoB M 3amad mo ¢usuke. 7-9 ki — M.
[Tpocsemenue, 2020. —192c.

3. Kupuk JILA. ®usuka — 7. Pa3HOYpOBHEBBIE CaMOCTOSITENIBHBIE U KOHTPOJIbHBIE
pabotsl. — 7-e uznanue,-M.MJIEKCA, 2020.

4. Actaxosa T.B. ®usuka. 7 xnacc. JJabopatopusie padoTsl. KoHTposibHBIE 3a1aHMS.
— Caparog:Jluneit, 2020.

S. «KonTponsHo-u3Mepurensubie MaTepuansl. Pusuka. 7 knacce/Coct. H.U. 3opus.

— 4-e u3p.,nepepad. — M.:BAKO, 2023.
METOINYECKHUE MATEPUAJIbI IS YYUTEJIA

1. Mapon A.E. ®usuka. 7 kiacc: yuyeOHO-MeToauueckoe nocooue/ A.E. Mapos.-
M.: Ipoda, 2019.- 123c.

2. A. E. Mapon, E. A. Mapon, C. B. Ilo3oiickuii ®uzuka. COOpHUK BOIPOCOB U
3amad. 7 Kiacc;

3. B. B. IllaxmaroBa, O. P. Iledpep Pusuka. IloaroroBka k BCEPOCCUHCKUM
IIPOBEPOYHBIM paboTaM. 7 Kiacc;
4. T. A. XannanoBa, H. K. Xannanos ®wu3nka. TecThl 7 ki1acc.

INUP®POBBIE OBPA3OBATEJIBHBIE PECYPChbl U PECYPChblI CETH
HMHTEPHET
1. http://www.fizika.ru - 9JICKTPOHHBIC YUCOHHUKH IO (DHU3HKE.

2. http://class-fizika.narod.ru - uHTEpeCHBIC MaTepPHAIbI K YPOKaM (H3UKH [0 TEMaM;

TECTHI 110 TEMaM; HATJLSITHBIE TTOCOOHS K YPOKaM.
3. https://www.yaklass.ru/ - yueOnas onnaiin mardopma o BceM mpeamMeram
4. https://www.lektorium.tv/ - GecruiaTHbIe OHJIAHH KYPChI



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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5. https://lesson.academy-content.myschool.edu.ru/ - bubaroreka [JOK
6. https://stepik.org/ - 6ecruiaTHBIC OHJIAHH KypChI



https://lesson.academy-content.myschool.edu.ru/
https://stepik.org/
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