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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uMke Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsI COCTaBJIEHA HA OCHOBE IOJIOKEHUM U
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, IPEACTABICHHBIX B
dI'OC 000, a takxe ¢ yu€tom (penepanpHOI pabodeit mporpammbl BociuTanus U KoHnenmuu npenoiaBanusi yae0HOTO
npeamera «Pu3uKay.

Copnepxkanue mporpaMMbl 10 (U3UKE HANpaBIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM TPaMOTHOCTU
OOy4YaroNIMXcsi ¥ OpraHU3alMI0 W3y4YeHUs: (PU3UKU Ha JEeATEeILHOCTHOW OCHOBe. B mporpamme 1mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHoro mpeamera B peanusauuu TpeboBanuii PI'OC OOO Kk miIaHUPYyEeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOyUEHHS, a TAKKE MEKIPEIMETHBIC CBA3M €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB
Ha YpOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeseieHre ydeOHoro marepuana mo rojam oOydeHus (1Mo Kiaccam),
MpeiaraéT NPUMEPHYIO TOCIEI0BATEIBHOCTh HW3YYEHHSI TEM, OCHOBAaHHYIO Ha JIOTMKE pPAa3BUTHUS IPEIMETHOTO
COJIEpKaHMs U yUE€TE BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke pa3padboTaHa C LEIbI0 OKa3aHHUS METOJMYECKOM MOMOIIM YYHMTEN0 B CO3JaHUU padbouei
POrpaMMBbI 10 y4€OHOMY MPEAMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYUYHBIX yU4E€OHBIX MPEIMETOB, MOCKOJIbKY (hu3ndeckue
3aKOHBI JIEKAaT B OCHOBE TPOIECCOB M SIBICHUM, M3y4aeMbIX XUMHUEH, OuWojoruer, acTpoHoMHer u (GU3HUECKOU
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MHUpa, MPEIOCTaBIACT HauOojee SCHbIE 0O0pasIlbl
MPUMEHEHUSI HAYYHOTO METO/a TTO3HAHMS, TO €CTh CII0CO0a MOTYyUEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa U3 rIaBHBIX 33/1a4 (PU3NYECKOro 0O0pa3oBaHUsl B CTPYKType 00IIero oOpa3oBaHusi COCTOUT B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOUM rPaMOTHOCTH U MHTEpeca K HayKe Y 00yJarouxcsl.

N3yyenne Qusukun Ha 0a30BOM YpPOBHE TMPEANOJaraeT OBJIAJICHUE CICAYIONIMMH  KOMIIETEHTHOCTSMH,
XapaKTepU3yOIIUMHA €CTECTBEHHO-HAYYHYIO IPaMOTHOCTB:

e HAYYHO OOBSICHATH SIBJICHUS,
e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS;
e HMHTEPHPETUPOBATH JAHHBIE U UCIIOJIL30BATh HAYUYHbIE JIOKA3aTEIbCTBA JI MOJTYyYEHUS! BHIBOJIOB.

[enu u3ydeHuss Gu3NKU Ha ypOBHE OCHOBHOIO OO0IIero oOpazoBaHus omnpeseieHbl B KoHenuu mnpenogaBaHus
yuyeOHoro mnpeamera «Pusnka» B o0pa3zoBaTeldbHBIX opraHuzauusx Poccuiickoin ®epepannu, peann3yronuX OCHOBHBIC



o0mieoOpa3oBaTebHbIE MPOTPaMMBI, yTBepkAEHHON permenneM Kommernn MunuctepcTBa mpocsemieHus Poccuiickoii
®denepanuu (mpotokos oT 3 aexadpst 2019 r. Ne [1K-4BH).
Hean usyuyeHus pusuku:

npuoOpeTeHNEe HWHTEpeca W CTPEeMJICHUS OOYyYalolUXCs K HAaydHOMY HW3YYEHHUIO TPHUPOABI, Pa3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUSI W (DOPMHUPOBAHHE HCCIIECIOBATEIHCKOTO OTHOIICHUS K
OKPY’KAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KakK pe3yibTaTa W3YyYEHUS OCHOB CTPOCHHUS MaTepud U
byHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

dbopMHUpOBaHUE TPEACTABICHUM O pOJaM (QU3UKU I Pa3BUTHUSI JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUM O BO3MOXKHBIX cdepax Oyaymer npodhecCHOHAIBHON IeATeIbHOCTH, CBSI3aHHOW C
(buU3HUKOH, MOATOTOBKA K JalIbHENIIIEMy OOyUYE€HHUIO B 3TOM HAINPaBIICHUU.

JlocTikeHne ATUX IeJie MmporpamMMmbl 1Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusi oOecreyuBaeTcs
pELICHUEM CIIEYIONINX 3a1aY:

NpUOOpPETECHUE 3HAHWUH O JIUCKPETHOM CTPOSHWM BEIIECTBA, O MEXAHMYECKHX, TETUIOBBIX, JJICKTPHYCCKHUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

pUOOpPETEHNE YMEHUM OMUCHIBATh U OOBSCHATh (PU3NYECKUE SBIICHUS C UCIIOIH30BAHUEM TOTYYCHHBIX 3HAHUIM;
OCBOCHHME METOJIOB PEIICHHS TMPOCTEHINNX pPacu€THBIX 3a7ad C UCIOJIb30BAaHUEM (PU3MUYECKUX MOJIETIeH,
TBOPYECKHUX M MPAKTUKO-OPHUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMA HAOMIOMATh NPHUPOAHBIC SBICHUS W BBITIOJHATH ONBITH, JIAOOpAaTOpHBICE pPabOTHI W
AKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB pabOTHI ¢ HH(DOpMaIUel PU3NIECKOTO CONepKaHUs, BKITI0Uas NHHOPMAIIHIO O COBPEMEHHBIX
JTOCTIKEHUSIX (DU3UKH, aHATTU3 U KPUTUYECKOE OTICHUBaHNE WH(OpPMAITUH;

3HAKOMCTBO cO c(depamMu NpoPeCCHOHATLHON ACATEIBHOCTH, CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKCEHUAX (PU3HMUCCKOU HAYKH.

Ha usyuenue ¢usuku (0a30BbIli YPOBEHB) HA YPOBHE OCHOBHOTO 001Iero oopasoBanus otBoautcs 306 yacos: B 7

kiacce — 102 ygaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 gaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEAENIO).



[Ipenyaraemeiii B mporpamMme 1Mo (puU3MKe MepedeHb JTa0OPaTOPHBIX PAaOdOT M OMBITOB HOCHT PEKOMEHIATEIIbHBIH
XapaKTep, YIUTEIb JeIacT BRIOOP MPOBEACHUS JTA00OPATOPHBIX paOOT M OIBITOB C YYETOM MHINBHIYATBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIUCKA IKCIIEPUMEHTAIBLHBIX 33JlaHni, TIpe/ijlaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa
1o (Gu3HuKe.



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o npupoze. ABneHus npruponasl. OU3MUECKUE SBICHUA: MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuuHbl. M3Mepenune ¢usnyeckux BenanuuH. Pusnueckue npubOopsl. [lorpemHocTs u3MepeHui.
MexayHapoHas CUCTEMA €IMHMUII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKW M3Yy4alOT MNPUPOAYy. EcCTecTBEHHO-HAYYHBIM METOJ MO3HAHUSL:
HaOJII0/IEHUE, TOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIJBUKEHHE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, 0OBICHEHUE
HabmogaeMoro aByieHus. Onucanne GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

2. ®usnueckue npruOOPHI U MPOLEaYpa NPSAMBIX U3MEPEHHUIN aHAJIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 1EHbI ASEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

W3mepenne temnepaTrypbl IpU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

o vk W NP

IIpoBeneHue uccnenoBanus 10 MPOBEPKE TUIOTE3bI: JAIbHOCTD ITOJIETA IIAPUKA, ITYIIEHHOIO TOPU30HTAIbHO, TEM
OoJbIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbL, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkeHue dvactull BemiecTBa. CBA3b CKOPOCTH JBMKEHHUS YACTHI C TeMIlepaTypoil. BpoyHOBCkoe IBHXEHHE,
muddy3us. BzanmonelicTBre 4acTUIl BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHMS BEILIECTBA: CTPOEHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTAIMYECKUX) Tel. B3anmocBs3b

MCIKOY CBOMCTBaAMU BCUICCTB B PAa3HbIX aIrpC€raTHbIX COCTOSHUAX W UX aTOMHO-MOJICKYJIIPDHBIM CTPOCHHCM. OcobenHOCTH
arperaTHbIx COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue siBneHui, OOBACHAIOMMXCSA NPUTSKEHUEM WM OTTAIKMBAHUEM YaCTHUL BELECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OnpIThI 1O HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanudeckoe aBMKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBHKeHHE. CkopocTb. CpenHsst CKOpPOCTb IpH
HEPaBHOMEPHOM JBIKEHUHU. PacuéT myT 1 BpeMEHHU JBUKEHUS.

SIBnenne nHepuuu. 3aKOH MHEPIIMU. B3anMmoneicTBrE Tel Kak MPUYMHA U3MEHEHNS CKOPOCTH ABMKEHHUS Ten. Macca
KaKk Mepa MHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBsi3b MJIOTHOCTA € KOJMYECTBOM MOJIEKYJ B €QuHUIE 00BEMA
BEILIECTBA.

Cuna xak xapakrtepucTuka B3auMozeicTBus Tena. Cuia ynpyroctu M 3akoH I'yka. M3mepeHue CHIlbl ¢ ITOMOIIBIO
JUHAMoOMeTpa. fIBleHHe TATOTEHHS W cuia TspkecTH. Cuila TsDKeCTHM Ha JIpyrux IutaHerax. Bec tema. HeBecomocTs.
CroeHune CHJI, HallpaBJICHHBIX 10 OAHOW npsiMoil. PaBHonencTBytomas cui. Cuia TpeHus. TpeHne CKONbKEHUs U TPEHHE
NOKosA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MexaHU4eCKOro JBUKECHHUS Tea.

2. N3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HaOmronieHue n3MeHEeHus1 CKOPOCTHU MPU B3aUMOJICHCTBUM TET.

5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.



6. Cll0)EeHue CUJI, HAallPaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpenaeneHne CKOPOCTH PABHOMEPHOTO JIBIKCHHSI (IIIAPUKA B )KUIKOCTH, MOJIETH JICKTPUUECKOTO aBTOMOOWIIS U
TaK jJayee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHUS OpyCKa UK IIapyKa MO HAKIIOHHOM ITIOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (eopMaIiui) mpy>KHHBI OT MPUII0KCHHON CHUITHI.
OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Tela M Xapakrepa
COITPUKACAIOLINXCS TIOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnennie. CriocoObl YMEHBIIIECHUS W YBEJIWYECHUS aaBicHudA. JlaBiaeHue ra3a. 3aBUCUMOCTH JABJICHHS raza OT
o0béMa, TemniepaTypsl. [lepenaua qaBneHust TBEPABIMU TEJIaMU, )KUIKOCTAMH U TazaMu. 3akoH [lackans. [TneBmMaTuyeckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TIIyOWHBL. ['mapocratmyeckuii mapamokc. CooOiaromuecss COCYIbI.
['mapaBiryecKue MEXaHU3MBL.

Atmocdepa 3emiau u atMocepHoe napieHue. [IpuyuHbBI CylIeCTBOBaHUS BO3AYIIHONW 000s0uku 3emiind. OmbIT
Toppuuennu. U3mepenue atMochepHOro maBiieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mopst. [Ipubops! 15 u3MepeHus aTMoc(epHOro AABJICHHUS.

JlelicTBHE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromias (apxumenoBa) cuia. 3aKkoH Apxumena.
IImaBanue Ten. Bo3ayxoruiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATypPhI.

[lepenaua naBneHUs )KUJIKOCTHIO U Ta30M.
Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

LA

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U MIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.
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8. YCIOBHE IUIABAaHUs TEJ: IUIABAHWE WJIM MOTPYKEHUE TEJI B 3aBUCHMOCTH OT COOTHOUIEHUS IUIOTHOCTEMW Tela U
AKUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BEMa MOTPYKEHHON B AKHUIAKOCTh YaCTH TENA.

2. OnpeneneHne BbITAIKUBAIOIIEH CUIIBI, AEHCTBYIONIECH Ha TENO, TOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHABAIOIIEH CUIIBI, JEMCTBYIOIIEHU HA TEJIO B )KUJIKOCTH, OT MACCHI TEJIA.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBHUCHUMOCTH BBITAJIKMBAIOIIECH CHJIbI, JEUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT

00bEMa NMOTrpyKEHHOM B KUAKOCTh YACTH T€Ja U OT IMJIOTHOCTH KHUIKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOAKHU U ONPEIEIICHUE €€ IPY30I10AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOUTHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus pblyara. IIpumeHeHue mpaBuia
paBHOBecHUs pbluara k 0J10Ky. «3o0soTtoe npaBuiio» mexanuku. KIIJI npocTeix MexanuzmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexanuueckaa sHeprus. KuHetnueckass ¥ moTeHIMaldbHas >Heprus. [IpeBpaiieHne OJHOrO BHUJIA MEXAHWYECKOU
DHEPI'UM B APYrol. 3aKOH COXPAHEHMS DHEPTUM B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpegenenne padOThI CUIIbI TPEHUS NP PABHOMEPHOM JABUKEHUU TeJa M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. HM3mepenue KII/] Hak1OHHOM IIOCKOCTH.

4. W3ydyeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KJIACC

Pa3nea 6. TenioBbIe AIBJICHUS.



OCHOBHBIE€ TIOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKOW TEOpUM CTPOEHHUS BellecTBa. Macca M pa3Mephl aTOMOB U
MoJeKyI. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIC MOJIOKEHUS MOJIEKYISPHO-KUHETUYECKON TEOPHH.

Monenu TBEPIOTO, >KUIKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammmdeckue W amopdHBIE Tena.
OOBsICHEHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPJBIX TEJl HA OCHOBE MOJIOKEHUN MOJEKYISIPHO--KMHETUYCCKOU TEOPHH.
CmaurBaHU€ U KaNWUISIPHBIE sIBJICHUA. TemI0BOE pacClIUpEHUE U CKATHE.

Temneparypa. CBsi3b TEMIEpaTyphbl CO CKOPOCTHIO TEILJIOBOTO ABMXKEHHUS yacTull. BuyTpenusisa sneprus. CrocoObl
W3MCHEHHSI BHYTPEHHEH SHEPruu: TeIUIonepenada M COBEpIICHHE padoThl. BHIbl Teruionepemnadn: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonudectBo Temnotel. YjenbHas TEIIOEMKOCTh BEIIeCTBA. TeMIoO00OMEH M TEIJIOBOE pPaBHOBECHE. YPaBHEHUE
TeruioBoro OanaHca. IlnaBrmeHne M OTBepJeBaHME KPUCTAUIMYCCKUX BEIIECTB. YJIENIbHAS TEIJIOTAa IIJIABJICHHMS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kunenue. VYnaenbHass Teruiora mnapooOpa3oBaHusa. 3aBUCUMOCTh
TeMIepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JJaBJICHHUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y AeJbHas TEIUIOTAa CTOPaHuUs.

[Ipunuunel padoTel TeroBbix aurateneit KIIJ[ TemmoBoro nBurarens. TermsoBble ABUTATEIM W 3aluTa
OKPYKaIOIIEN CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHXKCHHSI.

HaGmonenune nuddysuu.

HaOmronenue siBfieHni cMaurBaHUs M KalMWUISIPHBIX SIBJICHUH.

HabGmroneHue TemioBoro pacumpeHus Tel.

M3MeHeHne TaBICHUS ra3a Mpu H3MCHEHUH 00bEéMa M HarpeBaHUU WJIH OXJIAXKICHUH.
[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunbl Teronepenaym.

OxJaxJieHue Ipu COBEPIICHUH padOTHI.

HarpeBanwue npu coBepiieHur padboThl BHSITHUMH CHJIaAMHU.
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10. CpaBHEHHE TEIIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HabnrogeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIIABJICHUH.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

OnbITHl IO HAOJIOJIEHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEIl.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHHS BO3/yXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka TUMOTE3bl JTUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOMKA KUIKOCTU B TEPMOMETPUUECKON TpyOKe OT
TEMIIEpPaTypHI.

Hab6mronenue n3aMeHeHust BHyTpEHHEH SHEPTUU Teja B pe3yJIbTaTe TeIionepeaadyu u padoThl BHEITHUX CHIIL.
HccnenoBanue siBJIeHUS TEMIOOOMEHA MPU CMEITUBAHUN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpezeneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MpHU TEIUIOOOMEHE C HarpeTbiM METATTMYECKUM

S A o

N

HUAJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ted. JBa poja sIeKTpuuecKux 3apsAnoB. BzaumopeiicTBue 3apsiKeHHbIX Ted. 3akoH Kynona
(3aBHCHMOCTD CHJIbI B3aUMOJACHCTBUS 3aPSIKEHHBIX TEJ OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUS MEKIY TE€IAMU).

Onextpuyeckoe nosie. Hanpsok€HHOCTD anekTpudeckoro nosist. [IpuHounm cynepno3uium 3JIeKTPUYECKUX Mmosien (Ha
KaueCTBEHHOM YPOBHE).

Hocurenmn snektpuueckux 3apsaoB. ODJEMEHTapHbIA dJeKTpuueckuil 3apsna. Crtpoenuwe artoma. [IpoBogHWKM U
JTUAJIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/a.



DNEeKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHMS AIEKTPUUYECKOTO TOKA. MICTOYHMKHM MOCTOSIHHOTO TOKa. JleiicTBus
AIEKTPUUYECKOTO TOKA (TEII0OBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cuna Toka. JneKkTpuueckoe HampspkeHue. COnpoTHBICHUE MPOBOJHMKA. Y AEIBHOE
CONpPOTHUBJIIEHUE BemecTBa. 3akoH Owma g ydactka uenu. [locnenoBarenbHOE W Hapajule]IbHOE COEAUHEHUE
MIPOBOJHUKOB.

PaGora W MOIHOCTH dJeKTpuUueckoro Toka. 3akoH Jxoyms—JleHma. DnekTpuueckue Lenmu U MOTpeOUTeNnn
aNIeKTpudeckoi sHepruu B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHl. B3auMoaeicTBE NOCTOSIHHBIX MarHUTOB. MarHutHoe 1mosie. MaruuTHoe mnoje 3eMJIM U €ro
3HAYEHHUE JUIA )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE o€ AIEKTPUYECKOro ToKa. IIpuMeHenne 3IeKTpOMarHuToB
B T€XHUKE. J[eliCTBME MAarHUTHOIO IMOJS HA IPOBOJHHUK C TOKOM. DJEKTPOJBUIaTelb MOCTOSSHHOIO TOKa. Mcnosib3oBaHue
AIIEKTPOJBUTATENEH B TEXHUUECKHUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SBneHue saekrpoMarHuTHOW uWHAYKIUHU. IlpaBuno Jlenma. Onexkrporeneparop. CrocoObl
MOJIYYCHHS DJIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.
JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aMMOJICHCTBUE 3apsyKEHHBIX TEll.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DNeKTpocTaTH4eCcKast HHAYKIHUS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpoBOAHUKY U TUDIICKTPUKH.
MonenvupoBaHUe CUIIOBBIX JTUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.

. I"'a30BbIi1 pa3ps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3MepeHne 31eKTpUIeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.
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14. PeocTaT 1 Mara3suH CONPOTHUBIICHUM.

15. B3anmoieicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTHU Pa3/ICJICHUS TIOJIFOCOB MarHUTA.

17. MoaenupoBaHW€ MAarHUTHBIX ITOJIEN MOCTOSHHBIX MATHUTOB.

18. OnbIT IpcTena.

19. MarauTHoe 1noJjie Toka. DJIeKTPOMarHur.

20. JlericTBME€ MarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. MccnepoBaHue SABICHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHUS.

25. DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITHl IO HAOTIOJIEHUIO PTIEKTPU3AIMH T MHAYKIIMEH U MPU CONPUKOCHOBEHUH.

HccnenoBanne neMCTBUS SIIEKTPUYECKOTO OIS HA MPOBOAHUKH U TUDJIEKTPUKH.

COopka 1 npoBepka padbOThI NEKTPUUYECKOM 1IEMU MOCTOSHHOTO TOKA.

N3mepeHue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS

Ha PE3UCTOpE.

7. ONBITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPUUECKOTO COMPOTUBJICHUS MPOBOJHHMKA OT €ro JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

8. IIpoBepka npaBuiia CJIOKEHUS HAMPSHKEHUHN MIPU MTOCIEA0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia Jijisi CUJIbI TOKA IIPU NapajuieIbHOM COCIMHEHUU PE3UCTOPOB.

10. Onpegenenne padoThI IEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3UCTop.

11. OnpenesieHre MOIIIHOCTH JIEKTPUUECKOTO TOKA, BBIJICIIEMOM Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JTAMIIOUKY, OT HAIIPSIAKEHHUS HA HEM.
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13. Onpenenenne KII/1 narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3yueHrne MarHuTHOTO MOJIsl IOCTOSHHBIX MArHUTOB MIPU UX OOBEINHEHNUHN U PA3JECICHHH.

16. MccnenoBanue AEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONOBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJEHUCTBUS KATYIIKU C TOKOM M MarHuTa OT CHJIbI TOKa U
HAIIPaBJICHUS TOKA B KaTYIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u nu3ydeHue padoThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTaTENbHOM YCTAHOBKH.

21. ONBITBL IO MCCIEAOBAHUIO SIBJICHUS SJEKTPOMATHUTHOW HMHAYKIMU: HCCIEJOBAHUE W3MEHEHUN 3HAYCHHS U
HaIIpaBJICHUS] UHAYKIHOHHOTO TOKA.

9 KNIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanunueckoe aemxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBUKCHHUS.
PaBHOMepHOE mnpsAMoNMHENHOE nBHKEHUE. HepaBHOMepHoe mnpsmoiMHENHOE [BHKeHUE. CpeaHss W MIHOBEHHAs
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHEHOE nBrxkeHne. CBoOoaHOe maaenue. OnbiThl ["anummes.

PaBHOMepHOE JBMKEHUE MO OKpykHOCTU. llepmon m yactora oOpameHusi. JlunelHass U yrjioBas CKOPOCTH.
[{eHTpOCTPEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akon Hetotona. Tpetuii 3akon Herorona. [IpuHumn cyneprno3uuuu cusi.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cuiia TpeHUS CKOJIbKEHHUS, CUjla TPEHUS TTOKOs, IPYTUe BUAbI TPEHUS.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJHOTO maaeHus. J[BY)KEHHE TUTaHET BOKPYT
Counna. IlepBast kocMuueckasi CKOpocTb. HeBECOMOCTh U TIeperpy3KHu.

PaBHoBecue maTepuaibHOM TOYkH. AOCOTIOTHO TBEpJOE Teno. PaBHOBecue TBEPIOro Teja C 3aKpEIUIEHHOM OChIO
BpameHuss. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynbce Tena. 3menenue nmnyisca. Miynbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUYKEHUE.



Mexannueckass pabota ¥ MOIIHOCTh. PaboTa cui TsKeCTH, ynpyroctd, TpeHus. CBsi3b SHEPrud U padOTHL.
[loTeHnmanbHass SHEPrus Tena, MOJHATOrO HAJ MOBEPXHOCTBbIO 3eMiM. [loTeHIManbHAas SHEPrus CHKATOW MPYKUHBL.
Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

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

HabiroieHue MexaHn4ecKoro JBMKEHMsI Tea OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

CpaBHeHUE MyTel U TPACKTOPUN JIBHXKEHUSI OJHOTO M TOTO € Tejla OTHOCUTEIIBHO Pa3HBIX TEN OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.

HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.

Habmroienue nBu»KeHus Tena Mo OKPYKHOCTH.

Habmroienue MexaHW4YecKux SIBJICHHUM, MPOUCXOIALINX B cUCTeMe OTcuéTa «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUU OTHOCHUTENILHO KaOuHeTa (PU3HKU.

3aBHCUMOCTB YCKOPEHUS TeJIa OT MACCHI TEJA U IEVCTBYIOIIEH HA HETO CHJIBI.

HabiroieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOIEHCTBUU.

HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.

CoxpaHeHrne MEXaHMYECKOM DHEPTUU IIPU IBUKEHUHN TEJIA MO IEUCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

2
3.
4

KoncTpynpoBaHue TpakTa AJisl pa3roHa U JalbHEUIIIEro paBHOMEPHOTO JIBHXKEHUS IIAPUKA WIIA TEJICKKH.
Omnpenenenue cpeIHel CKOPOCTH CKOJIbKEHUS OpyCKa WiIN JBUKEHUS IIapUKa M0 HAKJIIOHHOM TJIOCKOCTH.
Ornpenenenue yCKOpEHUs TeJla P PAaBHOYCKOPEHHOM JIBU>)KEHUU IO HAKJIIOHHOM IIJIOCKOCTH.
HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIB)KEHUU 0€3 HauyallbHOW CKOPOCTH.
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[IpoBepka runoTe3bl: €Ciau MpU PaBHOYCKOPEHHOM JBMKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH ITyTH OTHOCSITCSI KaK psiji
HEUYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOI'O JTaBJICHMUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JABM)KCHUU TEJa MO0 TOPU30HTAILHOM MMOBEPXHOCTH.

10. Onpeenenne pabOThl CUIIbI YIIPYTOCTH MPHU MOABEME TPy3a C MCIOJb30BAHUEM HEMOABUKHOTO U MOABUKHOTO

OJIOKOB.

11. I3ydueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarenbHoe  aBmxeHue. (OCHOBHbIE  XAPAKTEPUCTUKM  KOJIEOAHWW: TEpPUOJ, YacToTa, AaMIUIMTY[a.
MateMaTuyeckuii ¥ NpYy>KUHHBINA MasiTHUKH. [IpeBpalienre s3Hepruu npu KojaedaTeIbHOM ABUKEHUU.

3aryxatomue kosebanusa. BeiHykaeHHble kojebanusi. Pezonanc. Mexanudeckue BoJIHBI. CBONCTBA MEXaHMUECKHX
BOJH. [IponosbHBIE U MONEpeUHble BOJIHBI. JlJIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MeXaHM4ecKue BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. ' poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IHGpa3ByK U yiIbTpa3ByK.

Hemoncmpauuu.

1. HaGmronenue kojeGaHuid TEI MO IEHCTBUEM CHITBI TSOKECTH M CHITBI YIIPYTOCTH.

2. HaGmronenue konebanwuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmronenue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCcA.

4. PacnpocTpaHeHue NpoAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIIN).

5. HaOmronmenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHIl pEe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne 4aCTOThI U MieprUoja KoieOaHUi MaTeMaTUYECKOr0 MasTHHUKA.

2. Ompepnenenrie 4acTOThl U IEPHOJA KOIeOaHUN MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MTEpHO/Ia KOJICOaHMI TIOJIBEIIEHHOTO K HUTH TPy3a OT JJIUHBI HUTH.



4. HccrnenoBaHue 3aBUCMMOCTH MEPUO/IA KOJIEOAHUIN IPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH MIEPUO/Ia KOJEOaHUI Ipy3a, MOJIBEIIEHHOIO K HUTH, OT MAacChl Ipy3a.
6. OMBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCThL TeproAa KoJieOaHW MPYKHWHHOTO MAasTHHKAa OT MAacChl Tpy3a M
HKECTKOCTH NPYKUHBL.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJICHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE TMoJie. OJJEKTPOMArHWTHbE BOJHBL. ~ CBOMCTBAa  3J€KTpOMAarHuTHbIX BoiH. [llkama
AIEKTPOMArHUTHBIX BOJIH. MICI0JIb30BaHKE 3JIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoa ceeta. CkopocTs cBeTa. BOTHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBas monens cBera. Mcrounuku ceera. lIpsmonuneninoe pacnpoctpanenue ceera. 3atMeHust ConHua U JIyHbI.
Otpaxenue ceta. [Lnockoe 3epkasio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue ceera. 3akoH mpesioMmiieHUs cBeta. [loaHoe BHyTpeHHee oTpakeHue cBeta. Vcnonb30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

JIunza. Xon nydeit B nunH3e. Ontudeckas cucteMa (oTroarapara, MUKPOCKONa U Tejneckomna. a3 kak ontuyeckas
cucrema. bIM3opyKoCTh U JanbHO30PKOCTb.

Paznoxenue 6emoro ceera B criekTp. OnbiTel HetoToHA. CrioskeHHE CIEKTpaIbHBIX IIBETOB. Jlucmepcus cBera.

Hemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue CBeTA.

3. Ilomyuyenue n300pa>keHUl B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IlpemomiieHue cBeTa.



5. OnTHYECKUil CBETOBO/I.

6. Xoj Jydeil B coOuparonieit JuH3e.

7. Xonz ydel B paCCEUBAIOLIEN JIUH3E.

8. ITlomyueHue M300pakeHHM C MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnwie pabomul u onvimaul.

1. HccnenoBanue 3aBUCHUMOCTH YIUIa OTPAKEHUs CBETOBOIO JIyda OT yIJIa [1aICHU.

2. M3yueHue xapakTepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKajie.

3. HccnenoBaHue 3aBUCUMOCTH yIJjla IPEJIOMIICHHS CBETOBOIO JIy4a OT YIUIA MAJICHUS HAa TPAHULIE «BO3LYX—CTEKIIO».

4. [lomydeHue n300paxeHU ¢ TOMOIIBIO COOUPAIOILEH JIUH3BI.

5. Onpenenenue GOKyCHOTO PacCTOSHUS U ONTUYECKON CHIIBI COOMPAIOILEH JINH3BI.

6. ONBITHI 1O PA3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONbITHI IO BOCOPUATHIO LIBETA MIPEAMETOB MPU UX HAOIIOJIEHUHN Yepe3 LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnsitel Pezepdopaa u mnanerapHas monaens atoma. Mogens aroma bopa. Mcnyckanue u moryiomieHue cBeTa aTOMOM.
KBanTel. JInHENYaThIE CIEKTPBI.

PannoaktuBHOCTh. Anbda-, Oeta- U ramma-uzinydeHus. CtpoeHue atoMHoro siapa. HykioHHass Mojienb aTOMHOIO
anpa. M3oronsl. PagnoakTuBHbIE npeBpamienus. [lepruon nonypacnana aTOMHBIX SI€p.

AnepHble peakuuu. 3aKOHbBI COXPAaHEHHs 3apsiA0OBOIO M MAacCOBOIO YHMCEN. DHEPrus CBSI3M aTOMHBIX sjep. CBs3b
Macchl ¥ 3Heprun. Peakiuu cunTesa u nenenus saep. Mcrounnku saeprun ConHLa U 3BE31I.

S nepHas sHepreTuka. J[elCTBUS paAMOAKTUBHBIX U3JTyUEHUN HA )KUBBIE OPTaHU3MBbI.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.



3. ChekTp BoAOpoOA.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Perucrtpanus u3nydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaOnrogeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHNE YHEPTUU YACTHIIBI TTO TOPMO3HOMY ITyTH (110 (hoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A INNH MOAYIb.

[ToBTOpUTENHEHO--0000IAIONIUN  MOYJb MpEeJHA3HAYeH [JIsl CUCTEMaTh3ali W O00OOIICHHS MPEeAMETHOIrO
COJICpKaHMs U ONbITa JAEATEIbHOCTU, MPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3UKH, a TaKXKe JJIs MOJTOTOBKU K
OCHOBHOMY T'OCYAapCTBEHHOMY AK3aMEHY IO (pu3uKe 115t 00yqarouxcs, BHIOPaBIIUX ATOT YUYECOHBIN MpeaMeT.

[Ipn U3ydeHUW NaHHOTO MOAYJIA PEANTHU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI JEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecrieuynBaeTcs JOCTIXKEHHE MPEAMETHBIX M METalpeIMETHBIX IIAHUPYEMbIX pe3ylIbTaToOB oOyudeHus, Gopmupyercs
€CTEeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB UCCJICIOBAHUS SBJICHUN TPUPOJIbI U TEXHUKH, OBJIaJICHUE
YMEHUSIMU OOBSACHSTH (DU3NUYECKUE SABJICHUS, IPUMEHSIS IOJyYCHHBIC 3HAHUS, peIaTh 3a7a4M, B TOM YHCIIe KAYECTBCHHbBIC
U DKCTIIEPUMEHTAJIbHBIC.

[TpuHIIMTIHATBHO JESTEIBLHOCTHBIM XapakTep JAHHOTO paszfeia pealu3yercss 3a CU€T TOro, 4TO OO0ydaroluecs
BBITIOJTHSIOT 33JJaHUsI, B KOTOPBIX UM MpEIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUMN paclo3HABATh U HAYYHO OOBSCHATH (PU3MUECKHUE SIBIICHUS B OKPYXKAIOIIECH MpUpoe
1 OBCEIHEBHOM KU3HHU,

WCITIOJIb30BAaTh HAYYHBIC METOJbI HCCICAOBAaHUS (PU3WYECKUX SIBICHUN, B TOM YHCIE JUIsi TMPOBEPKH THUIOTE3 H
MOJTYYEHHUS TEOPETUUECKUX BBIBOJOB,;

OOBSCHATh HAYYHBIE OCHOBBI Ham0oOJiee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTH, HAPUMEpP, MPAKTUYECKOTO
WCIIOJIb30BaHUs PA3IMUYHBIX HCTOYHUKOB DHEPTUM HA OCHOBE 3aKOHA MPEBPAICHUS U COXPaHEHHUS BCEX M3BECTHBIX BUOB
HHEPTUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yyenue ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0O0IIEro 00Opa3oBaHUS HANpPABJICHO HA JOCTHKEHUE JIMYHOCTHBIX,
METanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
B pesymbrare w3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromierocs OyayT
c(hOpMHUPOBAHBI CIEIYIONIUE JIMYHOCTHBIE PE3YIbTATHl B YACTH:
e 1) MaTpMoTHM4€CKOro BOCIIMTAHUA:
e — MPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PM3UUECKON HAYKH;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:kKIaHCKOI0 M JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXKJIEHUHU OOIIECTBEHHO 3HAUYUMBIX M 3TUYECKHX MPOOJIEM, CBSI3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (QU3UKH;
e — OCO3HaHHE BAKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIIMIIOB B I€ATEIbHOCTH YYEHOTO;
e 3)3CTeTHYeCKOro BOCIIUTAHMS:
e — BOCHpPHUATHE ACTETUYECKUX KadyecTB (PU3MUECKOM Hayku: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
e 4) HEHHOCTU HAYYHOI'0 MO3HAHMS:
e — OCO3HAaHHE LEHHOCTH (PU3MYECKOM HAYKHM KaK MOILIHOTO HWHCTPYMEHTa IO3HAHWUS MHpA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUI, BAJKHENIIIEN COCTABIIIIONIEN KYJIbTYPBHI;
e — pa3BUTHE HAY4YHOI JIFOOO3HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKOMN 1€ATEIbHOCTH;
e 5) popmupoBaHus KYJbTYPbI 310POBbS U SMOLNOHAIBHOTO 0JIATONOJIYYHUS:
e — OCO3HaHME ILIEHHOCTH 0€30MacHOro odpasza *KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, Ba>KHOCTH IMpaBHII

0e30macHOro MOBEJCHUS Ha TPAHCIOPTE, HA JIOpPOraxX, C AJICKTPUUYECKUM M TEIUIOBBIM OOOpPYJAOBAHHEM B JOMAIIHUX
YCIOBUSX;



— c(OpMUPOBAHHOCTh HaBblKa pe(JIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOIro K€ IpaBa y JAPYroro
YEJIOBEKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AaKTMBHOE y4yacTHE€ B PEIIECHWU MPAKTHYECKHX 3ahad (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHu3alud, ropoja,
Kpasi) TEXHOJIOTUYECKOW U COLMaIbHON HAMPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NMUECKUX 3HAHUI,

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO IPOPECCHil, CBA3aHHBIX C (PU3UKOIL;

7) 3K0JI0TNYECKOr0 BOCIIMTAHHUSA:

— OpUEHTalUsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM M7 peleHus 3aJad B O0JIaCTU OKpY)KAIOIIEH Cpenbl,
IJIAHUPOBAHMSI IOCTYIIKOB M OLICHKU UX BO3MOKHBIX MOCIEACTBUH I OKPYKAIOIIEH Cpeabl;

— OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIEM U IyTEH UX PELICHMUS;

8) ajanTanuu K M3MEHAIUMCS YCIOBUSIM COMAJIBLHON U IPUPOIHOI CpeabI:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUU HCCIEIOBAHUN U MPOEKTOB (PU3MUECKON HaNpaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUAM JAPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENBHOCTD;

— TOTPeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUW, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHSITHUSA, THIIOTE3bl O
(puznyecKkux 0ObEKTaX U SIBICHUSX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (PU3UKHU;

— IUTAaHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUN;

— CTpPEMJICHHE aHAJIU3UpOBaTh W BBIABIATH B3aUMOCBS3U MPUPOJbI, OOIIECTBA M SKOHOMUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

— OLICHKA CBOUX JICHCTBUI C yUETOM BIMSHUS HA OKPY>KAIOIIYIO CPEY, BOSMOMXHBIX II100abHBIX MOCIEACTBHIM.

METANPEAMETHBIE PE3YJIbBTATBI



B pe3ynpTaTe 0OCBOEHHS MpOrpamMmbl Mo (pu3uke Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus y 00ydaromerocs OyayT
cOopMUPOBAHbI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIME MMO3HABATEIbHBIC YHHUBEpPCAIbHbIC yueOHBIC NEHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAIbHbIE YUEOHBIE NCHCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIE YU€OHBIE IEUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUM);

YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KilacCU(pUKAIMK, OCHOBAHUS /111 000OIIEHNS U CPAaBHECHUS;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEUUST B paccMaTpuBaeMbIX (akTax, JaHHBIX U HaOIIOJICHUSX,
OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;

BBISIBJISITh IPUUUHHO--CJICJICTBEHHBIE CBSI3U NP U3YYEHUU (PU3UUYECKUX SIBICHUUN U TIPOLIECCOB, JI€TaTh BHIBOJIBI C
WCIIOJB30BaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOUECHHH, BBIJBUTAaTh TUMOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYHH;

CaMOCTOSITEJIbHO BBIOUpATh CIOCO0 pelieHus: yueOHol puiznueckoil 3agaun (CpaBHEHHE HECKOJIBKUX BapUaHTOB
perieHusi, BBIOOp Hanbosiee MOAXOAAIIETO C YYETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

TIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY TUIAHY OIIBIT, HECIIOKHBIN (PU3MUECKUN IKCIIEPUMEHT, HEOOJIBITIOE
uccienoBaHne (PU3NYECKOTO SBIICHUS,

OIICHMBATh Ha MPUMEHUMOCTb W JOCTOBEPHOCTh HH(OpPMAIMIO, TOJYYECHHYI0 B XOJE HCCIEIOBAHUS WIH
IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOJIOJACHUS, OIbBITA,
WCCJICJIOBAHHS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYECKUX TMPOIECCOB, a TaKXKe BBIJBUTAThH
MPEANOJI0KEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaunmeii:



IMPUMEHSTh Pa3JIMYHbIC METOBI, HHCTPYMEHTBI W 3alpOChl TIPU TOUCKE W OTOOpPEe MH(OpPMAIUK WM JaHHBIX C
y4ETOM TIPEIOKCHHOM yIeOHOH (hM3UIEeCKON 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WHGOPMANMIO pa3jIMYHBIX BHIOB H (Hopm
NPE/ICTABIICHHUS;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAIBbHYIO (OpMY TpeACTaBICHUsS MHOOPMAIMK U WILTIOCTPUPOBAThH PEIllacMbIe
3aJ]a4M HECJIOXKHBIMU CXEMaMH, JHarpaMMaMHK, HHOW rpadHUKON U X KOMOWHAIIASIMH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B X0JI¢ 00CYXXJICHHS Y4eOHOTO MaTepuaja, pe3yJIbTaToB JIaAOOpaTOPHBIX padOT M MPOEKTOB 3a7aBaTh BOMPOCHI 11O
CYIIECTBY OOCY)X/JaeMOil TeMbl W BBICKA3bIBaTh WJICHU, HAIlCJICHHBbIC Ha pEIICHHWE 3aJa4¥ W TO/JIep)KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTaBIISATH CBOM CYXACHUS C CYKICHHSAMHU JPYTUX YIYACTHUKOB IHUAJIOTa, 00OHAPYKHBATh PA3IUIKME U CXOJCTBO
TIO3UIINI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABIATh PE3YIbTaThl BBIITOJTHEHHOTO (PU3MUECKOTO OmbITa (IKCIEPUMEHTA, HCCIeI0BaHMUS,
MIPOEKTA);

MMOHUMATh W WCIIOJIB30BaTh MPEUMYIIICCTBA KOMAHAHOW M WHIWBHIYATbHOW PaOOTBHI NP PEIICHHH KOHKPETHOM
(bu3nyeckoi mpoOaemMsl;

MPUHUMATh I[€JIM COBMECTHOM JESATEIHLHOCTH, OPraHM30BBIBAThH JICHCTBUS MO €€ JTOCTHXKCHHIO: PaCIpe/eiiaTh
posH, 00CYXIaTh IIPOILIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAsl KAUECTBEHHOTO PE3yibTaTa 10 CBOEMY HAIPaBJICHUIO M KOOPAUHHUPYS
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:



BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUIX, TPEOYIOMUX IS perieHus (U3ndecKux 3HaHuM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JAaX MPUHATHS PEIICHUN (MHAUBUAYAJIbHOE, IPUHATUE PELIEHUS B TPYIIIIE,
NPUHATUE PELICHUN TPYIIION );

CaMOCTOSITEJIbHO COCTaBJISATh QJITOPUTM pelleHHus (U3MUECKON 3aJaud WM IJlaHa HCCIEAOBAaHUSA C Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh IIPEjIaraéMble BAPUAHTHI PELLICHMUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IIPEAJIarath IJIaH €€ U3MEHEHUS;

OOBSCHATH MPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHHUSI) pe3yJIbTAaTOB JAEATEILHOCTH, J1aBaTh OILICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YMCJIE B XOJI BBINOJHEHUS (PU3UYECKOTO HCCIICIOBAHUS WIH
MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHUTYallMi, YCTAHOBJICHHBIX OLIMOOK, BO3HHUKIIUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CHOopa WM JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI,
HaMEPEHUS U JIOTUKY JIPYToro;

MpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelIeHUH (PU3MUECKUX 3a7a4 WIK B YTBEPKIACHUAX HA HAYUYHbBIC TEMBI U
TaKo€ K€ MPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00y4yenust B 7 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpaxkaTh C(HOPMUPOBAHHOCTH
y 00y4Yarommxcs YMEHUM:

WCITOJIB30BaTh MOHATHUS: (PU3NUYECKHE M XMUMHYCCKHUE SBIICHUS, HAOJIOJCHUE, DKCIIEPUMEHT, MOJECIb, TUIIOTE3a,
enUHUIBI (U3MUYECKUX BEIUYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BemecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHHYECKOE [IBIKCHHE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJUHEHHOE), TPaCKTOpPHs,
paBHOJICHCTBYIOIIAs ciia, feopmarus (yrnpyras, IacTUYeckas ), HEBECOMOCTb, COOOIIAOITUECS COCY/IbI;



paznuuath sBiIeHUS (nuddysua, TemIoBoe ABMKEHHWE YACTHUIl BEIIECTBA, PAaBHOMEPHOE JBIXKEHUE,
HEPAaBHOMEPHOE ABWKCHHE, WHEPLHUs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3AKPEIUIEHHOW OCBIO
BpallleHus1, Mepeaaya JaBiIeHHUs] TBEPABIMU TEJIaMH, )KHJIKOCTIMHU M Ta3aMH, aTMoc(pepHOe IaBiIeHUE, MIaBaHUE
TE€J, MPEBpaAlICHUS MEXaHWYECKON JHEpPruM) Mo OMHMCAHUIO MX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MUYECKUX SBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4HuCie (HU3NUECKUE
SIBJICHUSI B MIPUPOJIC: MPUMEPHI JABIXKCHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKMBOW W HEXHBOW MPHUPOJE, NCHCTBUE
CWIbl TPEHUS B MPHUPOJE U TEXHHUKE, BIUSHUE aTMOC(HEPHOrO JaBJICHHUS Ha >KMBOM OpraHu3M, IJIaBaHUE PbIO,
pplUard B TeJI€ YeJOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ayy B YUEOHYIO, BBIACISTH CYLIECTBEHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OIKCHIBaTh M3YUYCHHBIEC CBOMCTBA TEN U (PU3UYECKHUE SBICHUS, UCMONB3Yys (GU3NUECKUE BEINYMHBI (Macca, 00bEM,
IUIOTHOCTD BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSDKECTH, BEC TeNa, cuja
TpEeHHUs], JaBjeHHE (TBEPAOrO Tela, XKUAKOCTHU, ra3a), BHITAIKUBAIOLIAs CHJIa, MEXaHU4YecKas paboTa, MOILIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO(Q(PUIMEHT MOJE3HOrO JEUCTBUS MEXaHU3MOB, KHHETHYECKasi U MOTEHUIUAIbHAS
SHEPrusl), MPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PU3UUECKHI CMBICI UCIOJIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS U
eIMHULIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYUHY C IPYTUMU
BEJIMUYMHAMH, CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEIIUYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (GU3NUYECKUE SBJICHUS M MPOLECCHI, UCIOJIb3Ys MpaBUiia CIOXKEHUS cuil (BIOJb
oJlHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBUIIO paBHOBECHs pblyara (0J10Ka), «30710T0Oe
MIPABHUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOW YHEPTHH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aITUCHIBATh €r0 MAaTEMAaTHYECKOE BHIPAKEHNE;

OOBSCHATh (U3UYECKUE SBJICHUS, NPOLECChl U CBOMCTBA TN, B TOM YHCI€ M B KOHTEKCTE CHUTyalui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh IPUUUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHUE U3 1—
2 JOTMYECKHX IIaroB ¢ omopoil Ha 1—2 M3yuyeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUN, (QU3MUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,

pemiate pacuéTHble 3amadu B 1—2 JEHCTBHSI, WCIONB3YsS 3aKOHBI M (OPMYJBI, CBA3BIBAIOINNE (HHU3HUECKUE
BEJMYMHBI: Ha OCHOBE aHajdu3a YCJIOBHUS 3aJauyd 3alMChbIBaTh KPAaTKOE YCJIOBUE, MOJCTAaBIATh (PU3UUYECKHE



BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH PacUEThl, HAXOAUThH CIPABOUYHBIC IaHHBIC, HEOOXOAUMBIC AJI PELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3UYECKON BETUUNHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MPU TOMOMIM (PU3UYECKHX METOJIOB, B OINHUCAHUU
UCCIIEIOBaHMsI BBIICHATh IPOBEPSIEMOE MPEANOIOKEHUE (TUIOTE3y), pa3iuyaTb U HHTEPIPETHPOBATH
IOJTyYEHHBIN pe3yJIbTaT, HAXOAUTh OUIMOKH B XOJI€ OIbITA, IEJIAaTh BBIBOJIBI 110 €TI0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB Tel: (HOPMYIHPOBATH
IPOBEPAEMbIE MPEAITOIOKEHUSA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000pYyAOBaHUs, 3alIUCHIBATh XO/1 OIIBbITA
U (GOpMyJIUPOBATH BBIBOJIBI;

BBIMOJHATh MpPSIMbIE H3MEPEHUSI PACCTOSHMS, BPEMEHH, MAacChl Tena, 00bEMa, CHUJIBI M TEMIEpaTyphl C
UCIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUSA MPUOOPOB ¢ YyYETOM 3aaHHOU
aOCOJIIOTHOM MOTPEIHOCTH U3MEPEHU;

IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYUHBI OT JIPYroil C MCIOJIB30BAHUEM IPSIMBIX
U3MEpEeHU (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHU JBMKEHUS Teja, CUJIbI TPEHMS
CKOJIbXKEHUS OT Beca Tela, KadyecTBa 00pabOTKU MOBEPXHOCTEH Ted U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIU
CONMPUKOCHOBEHHSI TE€J, CHUJIbI YOPYTOCTH OT Y/UIMHEHHWS TMPY>KUHBI, BBITAIKUBAIOIIEH CHUJIBI OT 00bEMa
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUM IJIaBaHUSI TeJ, YCJIOBUN paBHOBECHUS phluara W OJIOKOB), y4acCTBOBaTh B
IUTAHUPOBAHUU Yy4€OHOTO MCCIIEI0BaHuUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEII0KEHHOMY
IUIaHy, (UKCUpPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE NPEIIOKEHHBIX
TaONHIl U TPaUKOB, AEJIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH (MJIOTHOCTH BELIECTBA KUAKOCTH U TBEPAOTO Tela, CUjia
TPEHUSI CKOJBXKEHUS, JABJICHUE BO3]yXa, BBITAJIKHUBAIOLIAS CUJa, JCHCTBYIOIIAs HA NOTPYKEHHOE B JKHUJKOCTb
TENO, KOA(PPUIMEHT IOJE3HOr0 JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIIEAYys MPEAJIOKEHHOM HMHCTPYKLIMH: TPU
BBIMIOJTHEHUH U3MEPEHUI cOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY M BHIYUCIIATH 3HAYCHHE HCKOMOM BEJIMYHHBI;
coOJII01aTh MIPaBUiIa TEXHUKH 0€30MaCHOCTH MpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHUEM;

yKa3blBaTh NPUHIUIBI JACUCTBUS NPUOOPOB MU TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAIOIINECS COCY/ b, OapOMETP, pbluar, MOABMXKHBIN 1 HEMOABHKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH;



XapaKTepU30BaTh TMPHUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOM Ha UX
onvcaHuss (B TOM 4YHCIIE: MOAIMIHUKK, YCTPOWCTBO BOAOIPOBOJAA, THAPABIMYECKUNA IPECC, MAHOMETP,
BBICOTOMEp, TMOPIIHEBOW HACOC, apeoMeTp), HCMOJb3ysl 3HAHHUA O CBOMCTBAaX (UIWYECKUX SBICHUA H
Heo0X0ouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O IPUMEPAX ) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NUYECKUX 3HAHUM
B TOBCETHEBHOW KHM3HU sl oOecriedeHusi O€30MacHOCTH TpHU OOpallleHuu ¢ MpubopaMu U TEXHUUYECKUMHU
YCTPONCTBaMH, COXPAHEHUS 3/I0POBbsI U COOJIIOICHHSI HOPM 3KOJIOIMUYECKOTO MOBEJICHHSI B OKpYXKaIoIlel cpere;
OCYILECTBIATh OTOOP MCTOYHHMKOB HH(popmauuu B VHTepHETE B COOTBETCTBUM C 33JaHHBIM IOMCKOBBIM
3a1pocoM, Ha OCHOBE HUMEIOLIUXCS 3HaHUHN U MyTEM CPAaBHEHUS Pa3IMYHbIX HCTOYHUKOB BBIACIATh HHPOPMAIIHIO,
KOTOpasi sIBJISIETCS IPOTUBOPEUYUBOM UITM MOXKET ObITh HEJJOCTOBEPHOM;

WCITOJI30BATh IIPH BBIMOTHEHUH YUEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOro COAepKaHus,
CIIpaBOYHBIE MaTepuanbl, pecypcbl cetn VIHTepHeT, BianeTb MNpuéMaMy KOHCIEKTHPOBAHMS TEKCTA,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKUE MUCbMEHHbBIE U YCTHBIE COOOLIECHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU
(U3MYECKOro COAEpKaHUsl, B TOM YHUCIE MyOJIMYHO JeNaTh KpaTKHE COOOLIEHUS O Pe3ysibTaTaxX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TPU 3TOM IPaMOTHO HMCHOJB30BAaTh W3YYEHHBIM MOHATHMHBIA anmapar Kypca (pu3ukw,
CONPOBOKJIATh BBICTYIUICHHE MPE3CHTALNEN;

IIPU BBINIOJIHEHUU YUEOHBIX MPOEKTOB M MCCIEAOBAHUMN paclpenessaTh 0043aHHOCTH B TPYyMIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJlauaMi, CIEAWTH 3a BBHIMOJIHEHMEM IUIaHA JIEWCTBUM, aJ€KBATHO OLEHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIbHOCTh TPYMIbl, BBICTPAaUBaTh KOMMYHHKAaTHUBHOE B3aUMOJCHCTBUE, YUYUTHIBasi MHEHUE
OKPYXKaIOIUX.

K xoHIy 00y4yeHus B 8 kiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh ChOPMUPOBAHHOCTH
y 00yJarommxcst yMEeHHUM:

WCIMOJIb30BaTh IOHATHUS: Macca W pPa3MeEPbl MOJIEKYJ, TEIUIOBOE JIBWKEHUE AaTOMOB WU MOJICKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOpdHBIE Teja, HACHIIEHHBIH U HEHACBIIIEHHBIN Tap, BIaXXKHOCTh
BO3/lyXa, TEMIeparypa, BHYTPCHHSII SHEPrus, TEIUIOBOM [IBUTATElNb, AJIEMEHTAPHBIA JJICKTPUUYECKHUM 3apsii,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U JTUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;



pa3nuuaTh SBJICHHS (TEIJIOBOE pACUIMpEHUE M C)KaTue, TeIJIonepenaya, TEIJIOBOE PaBHOBECHE, CMAaudKBaHMUE,
KaMWUISIPHBIC SIBJICHUS, WCTIApCHUE, KOHACHCAIWs, IUIaBJIEHHWEe, KpHCTaUTM3anus (OTBEpACBaHUE), KUIICHHE,
Teruionepeaavya (TEeIIONpPOBOIHOCTb, KOHBEKIHUS, HM3IYYCHUE), IJIEKTpU3alMs TeJ, B3aWMOJCWUCTBUE 3apsioB,
JEHUCTBUS DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEHCTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAsE MHAYKIMS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IECMOHCTPUPYIOIINX JaHHOE (PH3NIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3MYECKUX SBJICHUNA B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (pu3ndeckue
SBJICHUSI B MPHUPO/JIE: TOBEPXHOCTHOE HATSXKCHHE W KANMUJULSIPHBIC SBICHUS B MPUPOJE, KPUCTAIUIBI B TIPUPOJIE,
uznydyenne CoJHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKUE SIBICHUSI B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Jpeid
TIOJTFOCOB, POJIh MAarHUTHOTO TIOJIS JIUIS JKU3HU Ha 3eMJIe, TIOJIIPHOE CUSHUE, IPH ATOM TIEPEBOAUTH MPAKTHICCKYIO
3a/1a4y B y4€OHYIO, BBIJCISThH CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX SIBIICHUI;

ONMKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (U3UUECKHUE SBJICHUS, UCTIONB3Ysl (DU3NYECKHE BEIUUYMHBI (TeMIlepaTypa,
BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, y/eNIbHAsI TEIUIOEMKOCTh BEILIECTBA, YAC/bHAS TEIIOTA IUIABJICHUS,
ylenbpHas TeIyIoTa mapooOpa3oBaHus, YAENbHAS TEIUIOTa CrOpaHUs TOTUIMBA, KOY(PPHUIIMEHT TMOIE3HOTO IEHCTBUS
TEIJIOBOM MAIMHBI, OTHOCHUTENIbHASI BIQXHOCTH BO3[yXa, SJEKTPUUYSCKUHA 3apsij, CHIa TOKa, DJICKTPHYECKOE
HaIpsHKCHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, YACIHHOE COMPOTHMBIICHHWE BEIIECTBAa, paboTa W MOIIHOCTH
AJIEKTPUUECKOTO TOKA), MPHU OINKCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICT HMCTOJIB3YEMbIX BEIIUYHH,
0003HAaYEHUsI M EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIONIME MaHHYIO (HU3UUYECKYIO
BEJIMYMHY C APYTHUMH BEIUYUHAMHE, CTPOUTH TpadiKN H3yUYCHHBIX 3aBUCUMOCTEN (PM3MYECKUX BEIIMUNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (PU3MUYECKHWE SBICHUS W TIPOIECCHI, HCIOJb3YsS OCHOBHBIC ITOJIOXKEHUS
MOJICKYJIIPHO--KUHETHYECKOW TEOPUU CTPOCHHUS BEIISCTBA, MPUHIIUI CYMEPIO3UIIMN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH OMma s ydacTka 1iemnu, 3akoH J[xoyns—JleHna, 3akoH coXxpaHeHUS
DHEPTUH, TIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMAaTUYECKOE BBIPAKCHUE;
OOBSCHATh (U3MYECKHUE TPOIECChI M CBOWCTBA TEJI, B TOM 4YHCIE W B KOHTEKCTE CHTyaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh IPUIMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemate pacu€THbIE 3a7aud B 2—3 JACWCTBUSA, WCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOIIUE (PUINUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3aJa4y 3alIMChIBaTh KPATKOE YCIOBUE, BBIABIATh HEJOCTATOK TaHHBIX JJIS
pelleHus 3ajadd, BBIOMpPATh 3aKOHBI M (HOPMYIbI, HEOOXOIMMBbIE Uil €€ pEIICHUs, NMPOBOIUTH PacuéTbl U
CpaBHUBATH MOJIyYEHHOE 3HaUYeHNE (PU3UUYECKOI BEIMIMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HUECKUX METOAOB, UCIOJb3Ysl OMHCAHUE
UCCIICIOBAHUs, BBIICIATH IIPOBEPSEMOE MPEANOIOKEHUE, OLICHUBATh IIPABWIBHOCTh IIOPSAAKA IIPOBEIACHUS
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

IPOBOAUTD OMBITHI 110 HAOIIOACHHUIO (PM3UYECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB Tell (KaluJUIpHbIC SBJICHUS,
3aBUCUMOCTb JIABJIICHHS BO3yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HATPEBAHUS PU
U3Jy4eHUH OT LIBETa M3Jy4arollen (MMOrJIomarnieil) MOBEpXHOCTH, CKOPOCTh UCIAPEHUsl BOJbI OT TEMIIEPATypPhI
KUIKOCTU M IUIOLIAAM €€ IIOBEPXHOCTH, JJIEKTPU3alUsA TeEl M B3aUMOICHCTBHUE DIIEKTPUUYECKHUX 3apsIOB,
B3aMMO/JICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YyalW3alys MAarHUTHBIX I10JI€H IOCTOSHHBIX MAarHUTOB, IEUCTBHUS
MAarHATHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATEISI IIOCTOSTHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMbIE MTPEANOIO0KEHNS, COOMPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pYy10BaHMUS,
OMKCHIBATH XOJ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BJIIAJKHOCTU BO3/1yXa, CHJIbI TOKA, HANPSKEHUS C
UCIIOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN
C yu€TOM 3aJjaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

MPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEJIMYUHBI OT JIPYrol ¢ MCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTbH COIPOTHUBIICHHMS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAAM IONEPEYHOTO CEYEHHUS H
YAEJIBHOTO CONPOTUBIICHHS BEILIECTBA NPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 NPOBOJHUK, OT HANPSLKEHUS HA
IIPOBOJIHUKE, HCCIEAOBAHUE IOCIEA0BATEIBHOIO M MAapajUIeIbHOIO COEIMHEHHMM MPOBOJHHMKOB): IUIAHUPOBATH
UCCJIeI0BaHNE, COOMpPATh YCTAHOBKY M BBINOJIHATh M3MEPEHUs, CIEIys MPEAJIOKEHHOMY IJIaHy, (PMKCHpPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TpauKOB, JAejlaTh BBIBOABI MO pe3yJbTaTaM
UCCIICIOBAHNS;



IIPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BEIMUYUH (yAeNbHas TEIUIOEMKOCTb BEIIECTBA, COMPOTHBICHHUE
IpPOBOJHUKA, padoTa W  MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHHPOBAaTh H3MEpPEHUs, COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIIMHU, U BBIYUCIIATh 3HAUEHHE BEJINYUHBI;
COOJII0IaTh MIpaBUiIa TEXHUKH 0€30MaCHOCTH IpU padboTe ¢ 1ab0paTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIIMIBI JACUCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX
onucanus (B TOM YHCIE: CHCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, aMIEPMETP, BOJBTMETP,
CUETYMK IJIEKTPUYECKOM DHEPTUHU, JJIEKTPOOCBETUTENbHBIE NPUOOpHI, HarpeBaTelIbHbIE 3ICKTPONPHUOOPHI
(mpuMepsbl), INEKTPUUECKUE TIPETOXPAHUTEIH, SJIEKTPOMArHUT, JIEKTPOIBUTATEIb TOCTOSHHOTO TOKA), UCTIOIb3YsI
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaThb NPOCTbIE TEXHUYECKHE YCTPOMCTBA U HM3MEPUTEIbHBIE MPUOOPHI MO CXE€MaM U CXEMaTHYHBIM
pUCyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBHUraTelb BHYTPEHHETO CrOPAHMS,
AIIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl 3JEKTPUUYECKUX ILENEed C MOCIENOBaTEIbHBIM M MapajuleIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETICH;

IPUBOJUTH PUMEpPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUM
B TOBCEAHEBHOM >KM3HM ISl oOecriedeHus Oe30MacHOCTU Mpu OOpalieHuH ¢ npudopamMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHUS 3I0POBBS U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOT0 MOBEJEHUS B OKPY KaIOIIEH cpee;
OCYUIECTBJIATh MOUCK MH(pOpMaIK (PU3UIECKOTO coaepkaHusd B VHTepHeTe, Ha OCHOBE MMEIOUIMXCSl 3HAHUM U
nyTéM CpaBHEHHUS JOIMOJHUTENBHBIX UCTOYHUKOB BBIIACNATH MHPOPMALUIO, KOTOpas SBJISETCS NMPOTUBOPEUYUBOM
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

MCITIOJIb30BATh MIPH BBIMOTHEHUH YUEOHBIX 3aJJaHUN HAYUYHO--TIOMYJISIPHYIO JIUTEPATypy PU3NUECKOro COAepKaHus,
CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BianeTb nOpuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIE COOOIICHMs, 00001mas nHpopMaIuio u3 HECKOIbKUX
UCTOYHUKOB (DPU3MYECKOTO COJEp>KaHUS, B TOM 4YHUCJIE MyOJUYHO NPEACTAaBISITh PE3YJbTaThl MPOEKTHOW WM
HCCJIEN0BATEIILCKON JIEATEIBHOCTH, IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YUYECHHBIW MOHATUMHBIN armapar Kypca
(bU3HUKH, COMPOBOXKAATH BHICTYINICHHE MPE3CHTALINEH;



IPU BBIMOJHEHUN YYEOHBIX MPOEKTOB U WCCIENOBAHUM (PU3NYECKUX IMPOLIECCOB paCIpenemsTh O00S3aHHOCTH B
IpyIme B COOTBETCTBUM C IIOCTAaBJIICHHBIMM 3aJa4aMM, CJIEAUTh 34 BBINOJHEHHEM IUIAHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K xoHIy 00y4yenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JAOJDKHBI OTpaskaTh C(POPMUPOBAHHOCTh
y 00y4aroImuxcs yMEHUM:

UCITOJIB30BaTh MOHATHUS: CUCTEMA OTCUYETA, MaTEpUANIbHASA TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBUKEHUS, AedopMmaius (ynpyras, IulacTu4eckas), TpeHUe, LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh U
NEPEerpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPIOTO Teja, pPaBHOBECHE,
MEXaHUYECKUE KOJIeOaHWs M BOJIHBI, 3BYK, HUH(QPAa3BYK U YJIbTPA3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JadbHO30PKOCTh, CHEKTPbI UCITYCKAHMS U MOTJIOLIEHUs, allbda-,
0eTa- U TaMMa-U3Iy4YeHuUs, U30TOMbI, IAEPHAS] SJHEPTETUKA;

pasznuuath SIBI€HHUA (PAaBHOMEPHOE UM HEPaBHOMEpPHOE NPSAMOJIMHEWHOE JBU)KEHHE, pPaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBUKEHHE, CBOOOTHOE MaJIEHUE TEJ, PABHOMEPHOE JABM)KEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JIBUKEHUE, KojebaTeapHOe JABMKEHHUE (3aTyXarollue U BBIHYXKJICHHBbIC KOJI€OaHUs), pe30HAHC,
BOJIHOBOE JIBDKEHHE, OTPAKEHHUE 3BYKa, MPSAMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3NloKEHUE OEJIOro CBETa B CIEKTP U CIOKEHUE CIEKTPaJbHBIX LBETOB,
JUCIIEPCHUST CBETA, €CTECTBEHHAs] PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa H3IY4YEHHUs) I10
OIKCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBICHUE;
pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpYKaroIleM MHpe (B TOM yucie (pusmyeckue
SIBJICHHSI B IPUPOJIE: IPUIIMBBI U OTIUBBI, ABMKEHHUE TuIaHeT CONIHEYHON CUCTEMBI, pEaKTUBHOE JBUKEHHUE YKUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKNE BOJIHBI, I[yHAMH, 3X0, LIBETA TEII,
ONTUYECKHUE SBIICHUS B MPHUPOAE, OMOIOrHUECKOe NEHCTBUE BUIMMOTO, yIbTPA(PHOIETOBOIO U PEHTIEHOBCKOTO
U3ITy4YeHUI, €CTECTBEHHBIM paglOaKTUBHBIA (DOH, KOCMHUYECKHUE JIyYd, PAJIUOAKTUBHOE H3IyYCHHE MPUPOIHBIX
MUHEPAJOB, IEHCTBUE PAIUOAKTUBHBIX U3TYUYEHUN HA OPraHU3M YelIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/layy B Y4eOHYI0, BBIJIEISAThH CYLIECTBEHHbIE CBOMCTBA (IpU3HAKH) (PU3UUECKUX SIBJICHUIA;



OIKCHIBaTh M3yUEHHBIC CBOWCTBA Tel M (PU3UYECKUE SIBICHUS, HCIONb3Ys (PU3NYECKUE BEIMUUHBI (CPEAHSS U
MTHOBEHHAs1 CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IEPEMEILIEHUE, Ty Th, YIIIOBAsk CKOPOCTH,
CHJIa TPEHHs, CHJIa YOPYTOCTH, CHJIa TSXKECTH, YCKOpPEHHE CBOOOJHOTO TMaJCHHs, BEC Teja, UMIIYJIbC Tea,
UMIYJIbC CHJIBI, MEXaHHWYeCcKas paboTa W MOIIHOCTb, IOTEHLUMAJIbHAs DSHEPIrUs Teja, IOJHATOTO HaJ
NOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAs DJHEPrUsl C)KATOM NPYXKHUHBI, KHUHETUYECKass »HHEpPrus, IMOJIHas
MEXaHUYEeCKasl SHEPIusl, IEPUOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTeldb MPEIOMIICHUSI Cpefbl), MpPH OMHCAHUHM TMPABWIBHO TPAKTOBaTh (DU3HMUECKU CMBICTT
UCIOJIb3YEMBIX BEJIIMYMH, 0003HAYEHUSI U €IMHULBI (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE
JNaHHY!0 (U3UYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH TpaduKU H3YyUYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJITUUMH;

XapaKTEpPU30BaTh CBOMCTBA TeJl, (PU3HUECKHUE SBJICHUS U MPOLIECCHI, UCIIONIb3Ysl 3aKOH COXPAHEHMS SJHEPTUH, 3aKOH
BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIUN CUJI, TPUHIUI OTHOCUTENbHOCTH ['anunes, 3akoHbl Hpl0TOHA,
3aKOH COXPAHEHHUs MMIIYJIbCa, 3aKOHBI OTPAKEHUS M IPEIIOMJICHUS CBETAa, 3aKOHBI COXPAHEHHS 3apsiOBOIO H
MacCOBOI'0 YHCEN NPU AAEPHBIX PEAKIHIX, IIPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIE W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIABISTh IPUUNHHO--CJICICTBEHHBIE CBA3H, CTPOUTh OOBICHEHUE U3 2—
3 JIOTMYECKUX MIaroB ¢ ONOpPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHHUM, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3a/ayu (OMHMpAOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHMi), MCHOJb3Ys 3aKOHbI U (HOPMYIIbI,
CBs3bIBAIOLIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJlayd 3aluChiBaThb KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTAIOIINE WM U30bITOYHbIE JJAHHBIE, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIsl PELICHUS,
IPOBOJUTH PACUEThI U OLIEHUBATH PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHs (PU3NUECKON BEJIMYMHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPble MOXHO PELIUTh MPU MOMOIIM (PU3HUECKUX METOAOB, MCHOJb3Yysl OMUCAHUE
UCCJIEIOBAHUSI, BBIACNATH MPOBEPSEMOE MPEANON0KEHHE, OLICHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS
UCCJIEIOBAHMUS, JI€JaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUHN U OIBITOB;



MIPOBOJIUTH ONBITHI MO HAOIOACHHUIO (DU3UYCCKUX SIBICHUN WU (HU3UYECKUX CBOMCTB Tel (M3yUYCHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXPAHEHHS JHEPTUH, 3aBHUCHUMOCTH Tepuoja KoieOaHuil MPYyKHHHOTO MasTHUKA OT
MacChl Tpy3a M JKECTKOCTH TPY>KUHBI M HE3aBUCHUMOCTH OT aMIUIUTYABI MajbIX KOJeOaHWA, MPSIMOJMHEHHOE
pacmpocTpaHEHUE CBeTa, pa3jioKeHHe OeJoro CBeTa B CIEKTP, M3YyYEHHUE CBOWCTB HM300pa)K€HUs B IIOCKOM
3epKajie U CBOMCTB HM300pakeHHUs NpeaMeTa B COOHMparolie JTuH3e, HaOMIOJCHUE CIUIONMIHBIX W JMHEHYaThIX
CIIEKTPOB U3ITYyUCHHUS): CAMOCTOSTEIIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HaOopa 000pyI0BaHNS, OTTUCHIBATH
XOJT OTIBITA U €r0 PE3yJIbTAThI, (POPMYITHPOBATH BHIBOIHI,

MPOBOJUTh TPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEPEHUMH, OMNpeiessisi cpeHee 3HAYeHUE H3MepsieMoin
BeNUYMHBl ((DOKyCHOE paccTosTHUE coOuparoiell JHMH3bI), OO0OCHOBBIBATH BBHIOOpP crmocoba U3MEpPEeHUs
(M3MepUTENBHOTO MPUOOpa);

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKMX BEIMYMH C HWCIOJIL30BAHUEM TMPSMBIX H3MEPEHUI
(3aBUCUMOCTD IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBMXKEHUM 0€3 Ha4aIbHON CKOPOCTH, MEPHO/ia KoJieOaHUi
MaTEMaTU4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)XXEHHUsS CBETa OT yrja MaJeHus U yria
IOpeJIOMJICHUS OT YyIJIa TMaJIeHus): IUIAHUPOBaTh MCCIIEIOBAHUE, CaMOCTOSITENIbBHO COOMpPAaTh YCTaHOBKY,
(UKCUPOBATH PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (PM3WUYECKHX BEJIWYWH B BHJIC TAOIHI] ¥ TpadUKOB, IEIaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHNUS,

MIPOBOJIUTh KOCBEHHBIC HW3MEpPCHUS (DU3MYECKUX BEIWYMH (CpPEmHSsI CKOPOCTh W YCKOpPEHHE Tela IpHu
PAaBHOYCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOJIHOTO MaJCHUsI, KECTKOCTh MPYKUHBI, KOIPOUIIMEHT TPEeHHUS
CKOJBKEHHS, MeXaHuueckas padoTa M MOIIHOCTh, YacTOTa W TEPHOJ KOJEOAHWM MaTEeMaTUYECKOTO U
MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa CcoOWparomeld JIMH3bI, PAAHOAKTUBHBIA (DOH): TUIAHUPOBATH
WU3MEpPCHUsI, COOMpPATh SKCIEPUMEHTANIBHYIO YCTAaHOBKY W BBITIOJHATH H3MEPCHHS, CIEIysS TPEIIOKCHHON
WHCTPYKITUH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3YyJbTaThl ¢ y4E€TOM 3aJlaHHOMN
MOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh TIPaBUIJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

pasnmuyaTh OCHOBHBIC NMPHU3HAKH M3YYCHHBIX (DM3MUECKUX MOJICNICH: MaTepHalibHas TOYKa, aOCOJIOTHO TBEPIOE
TEJI0, TOYCHYHBI HCTOYHUK CBETA, Jyd, TOHKAS JIMH3A, INIaHETApHAs MOJCIh aTOMa, HYKJIOHHAss MOJIeJTb aTOMHOTO
AApa,



XapaKTepU30BaTh MPUHIUIBI JIEHCTBHS HM3YyYCHHBIX TPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOW HA MX
onucaHus (B TOM 4YHCIE: CIHIOMETp, JATYUKU TOJOXKCHHS, PACCTOSHUS W YCKOPEHUs, paKeTa, 3XOJOT, OYKH,
nepuckor, (oToarnmapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOIN, IO3MMETp, Kamepa BWIbCcOHA), HCHONB3YS
3HAHUS O CBOMCTBAX (PH3UYECKUX SBICHUI 1 HEOOXOIUMBIC (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbBIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX PUOOPOB
Y TEXHOJOTHYECKUX MPOIIECCOB MPHU PEIICHUN YIeOHO--TIPAaKTUICCKHUX 3a/1a4, ONTHYSCKUE CXEMBI JIJISl IIOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U COOMparoIei JTNH3E;

NPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPAX) MPAKTUYECKOTO UCIIOIb30BaHUS (PU3MUYECKUX 3HAHUM
B TIOBCEIHEBHOW JXM3HU JUIs o0ecreyeHus Oe30MacHOCTH NMpH OOpamieHHH C NpuOOpaMud M TEXHHYECKUMHU
YCTPOHCTBAMH, COXPAaHEHHS 3I0POBBS U COOIOIEHUS] HOPM AKOJIOTHUECKOTO MOBEICHUS B OKPYKAIOIIEeH cpere;
OCYIIECTBIIATh MOMCK WHPOpManuu (U3MUYECKOTO cojaepkaHusi B VHTepHETe, CaMOCTOATENBHO (HOPMYITHPYSI
TIOMCKOBBIA 3alpoC, HAXOJWTh IYTH ONPEACICHHS TOCTOBEPHOCTH IIOJyYEHHOH HWH(POPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JOTOTHUTEIHHBIX UCTOYHUKOB;

UCTIOJIb30BATh P BBHITIOJHEHUN YYEOHBIX 33/IaHUI HAYYHO--TIOMYJISIPHYIO JINTEPATYPy PU3NIECKOTO COACpKAHNUS,
CIIpAaBOYHBIC MaTepUaNIbl, pecypchbl ceth VIHTepHeT, BiIageTh NpPUEMAMU KOHCICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3JIaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE MH(POPMAIIUU M3 HECKOJIbKUX UCTOYHHKOB
¢u3nvecKoro conxep)kaHus, MYOJIWYHO MPEICTABISATh PE3yAbTaThl MPOEKTHOW WM HCCIIEIO0BATEILCKOM
JESITETBHOCTH, TPU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIM TMOHATHHHBIN ammapar H3y4yaeMmoro pasfielna
(U3UKU ¥ COMPOBOXKIATH BHICTYIUICHUE MPE3ECHTANNEH ¢ y4ETOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuyecTBo 4acoB DJIEKTPOHHBIE
upposBbIe
Ne o/ HaumeHoBaHuUe pa3iesioB H TeM MPOrPaMMbI Kontpoabnbsie  IlpakTuueckue (ungpp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®usuka u e€ poJib B MO3HAHUU OKPYIKAIOIIEro MHpPa
bu6mmoreka [IOK
1.1 )] - 2
VISHIE © HayKa © fipupoae https://m.eds00.ru/7£416194
bu6mmoreka [IOK
1.2 ()] 1
VISHHCCIHE BEHHIHAL 3 https://m.eds00.ru/7f416194
. bubnuotexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOEHUU BellleCTBA
bu6mmorexa [IOK
21 Crpoetne pemectsa 1 https://m.edsoo0.ru/7f416194
2.2 JIBrm>xeHne U B3aUMOJICHCTBHE YaCTHIL BEISCTBA 3 1 bubmorexa [JOK
' a tBet https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOARMA BEMECTBa https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bubmuoreka [JOK
3.1 Mexarueckoe ABIKEHHe 4 https://m.edso00.ru/7f416194
bubmuoreka [JOK
3.2 4 6 1
HEPIHA, Macea, HIoTHOCTR https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Cumna. B 19 1 2
HITa. BHABL CHIL https://m.edsoo.ru/7f416194



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

Wroro no pazmeny 29
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 5 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 7
flapenue XuaKocTH https://m.edso0.ru/7f416194
43 ATMocdepHOoe naBieHue (peaau3yercs ¢ 8 bubnmoreka [JOK
' HCIIOJIb30BaHUEM 000pyaoBaHus Touku pocTa) https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 9 3 bubnmoreka [JOK
' HHX TEIO https://m.edsoo.ru/7f416194
Htoro no pazneny 29
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubmuorexa [JOK
1 P 4 1
> a60Ta 1 MOMHOCTE https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 I1 1
POCTBIC MEXATHIME! 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3
Mexaireckast SHepris 0 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 16
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOLYJIb.
6.1. IloBTOopeHue n 0000IIEHNE ColepKaHHS Kypca GU3UKH 15
3a 7 Kyacc
Wroro no pazmeny 15
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 12



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

KoanyectBo yacoB DJIeKTPOHHbBIE
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Kontpoabubie IIpakTnyeckue (it pposLIc)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUSI
N bu6mmoreka [IOK
1.1 C 9
TPOCHHE I CBOMCTRA BEMlectna https://m.edsoo.ru/7f4181ce
12 TennoBsie mporeccs (peanusyercs ¢ 26 1 5 bubnnoreka [JOK
' UCTOJIB30BaHNEM 000pynoBaHus ToUYKHM pocTa) https://m.edsoo.ru/7f4181ce
Htoro no pazneny 35
Pa3nes 2. DinekTpuyeckue H MATHUTHbIE SIBJICHUSA
51 DneKkTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 9 1 bubnuorexa [JOK
' UX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
22 (peammyeron ¢ nemonssosamien oGopyromas 29 ) : Butmmorexa LIOK
' P M pYA https://m.edsoo.ru/7f4181ce
Touku pocra)

2.3 MarHuTHbBIC IBJICHUS 8 1 15 bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK

24 C) 6

HCRTPOMATHITHE HEAyIInt https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 52
Pa3nea 3. [loBTOpuTEe1bHO-0000 1AM MOYJIb.
3.1. [ToBTopenue n 0000IIEHUE COEepKaHMS Kypca GU3UKH 15 1
3a 8 kJmace
Wroro no pazneny 15
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 145



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

9 KVIACC

KoaundecTBo uacoB DJIeKTPOHHbIE
HaumeHnoBaume pa3aesioB U TeM nudposbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHU4eCKOEe ABMKEHUE U CIIOCOOBI €r0
11 onucaHus (peaau3yercs ¢ UCIOIb30BaHUEM 10 1 bubmmorexa LIOK
' p y https://m.edsoo.ru/7f41a4a6
obopynoBanus Touku pocra)
bubnuoreka [{OK
1.2 B i 20 1 3
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubnunorexka LIOK
1.3 3aKOHBI COXpaHE 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pasznea 2. Mexannueckne Ko0J1e0aHUS H BOJTHEI
bubmmoteka IIOK
2.1 Mexannueckue Kojieda 7 3
XAHIHACCRUE KOTCDAMHA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 Mexaunueckue BOJIHBL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE MOJE U
31 3JIEKTPOMArHUTHBIE BOJHBI (PEau3yeTcst ¢ 6 2 bu6morexa IIOK

UCIIONIb30BaHUEM o00opynoBaHust Touku
pocra)

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI paclpoCTPAHEHUS CBETA 6 2 bubmorexa OK
' pacipoctp https://m.eds00.ru/7f41a4a6
bubnunoreka LIOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuoreka [IOK
51 Hcnyckanue 1 morjaouieHe cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
52 (TpoeHHe ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
53 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-000011aI0IM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE COIEPIKAHUS 9 9 bubmuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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