MHUHUCTEPCTBO NPOCBEUIEHUS POCCUHNCKOM ®EJIEPAIIUU
MunnctepcTBO 00pa3zoBanus U Hayku Pecnyosmku TaTtapcran
MBOY '"Tarapcko-pycckasi cpeaHsisi o0meodopazoBareibHas mkoJaa NelQ ¢ yriry0JaéHHbIM H3y4eHHeM O0TAeJIbHbIX

npeameToB " IIpuBoskckoro paiiona r. Kazanm.

MBOY «COLI Nel10»
PACCMOTPEHO COT'JIACOBAHO YTBEPXJIEHO
Ha MO 3amectutenb qupekropa upexkrop MbOY
o YP
3arugyminHa [.X. Hypraruna A.P.
[Tporokon Nel ot «25» 08. Xaitpyraunosa A.H.IIpuka3s Ne207 ot «29» 08
2023 . [TpoTokoa Nel ot «29» 08 2023 r.
2023 r.
( )

OOKYMEHT MOAMUCAH
3NEKTPOHHOW NOAMUCHIO

CepTtudmkat: 59641A2234504E652E979A5CB15D1F31
Bnapeneu: HypratuHa Ancy PamunesHa
Hencteutenen: ¢ 03.10.2023 oo 26.12.2024

. J




PABOYAS ITPOT'PAMMA
(Unentuduxarop 354512)

yueOHoro npeamera «®u3nka. bazoBblil ypoBeHb»

JUtst o0yvaromuxcs 7-9 kjaaccoB

I'.Kazaunp 2023-2024



Metonnueckast TeMa IKOJbL:

«IToBbiienne 3 HeKTUBHOCTH U KauecTBa 00pa3zoBaHus B 1IKoise B yciaoBusax peanuzauun GI'OC HOO,000, COO»

Tema MeToIMYeCKOro 00bEIUHEHNUS

«CoOBepILIEHCTBOBaHMS KauecTBa OO0pa3oBaHUS 1O MpeAMETaM eCTECTBEHHO- MAaTeMaTHYeCKOro IMKjiIa, OOHOBJIEHUE
neAarortuecKux TeXHoJaorui B ycnosusax peanuzauuu @I'OC BTOporo mokoiaeHus »

Meronnueckast Tema oOyuenusi: «Pa3BuTre TBOpUECKON aKTUBHOCTH YUalIMXCAd Ha YpOoKax (U3UKU B YCIOBUSIX peau3aiiu

@I'OC BTOPOTO MOKOJEHHUS



HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O 00IIET0 0Opa30BaHMs COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM
K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTelbHOW Imporpammel, npeacrasieHHbix B @PI'OC 000, a
TaKke ¢ yd€roMm QenepanbHoil paboueid mporpamMmbl BocnuTanuss W KoHuenuuu mnpenogaBaHus ydyeOHOro mpeaMera
«Duzukay.

CopepxaHue mporpaMmbl IO (U3MKE HampaBieHO Ha (QOPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOy4JaromuXxcs ¥ OpraHu3alyi0 U3y4eHHUs (DU3UKU Ha JAESTENbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTU yueOHOoro mpenmera B peanuzanuu TpedoBanuii PI'OC OOO K mMIaHUPYEMbIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOYyYeHHs, a TaKXKe MEKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelesieHue yueOHOro Marepualia 1mo rojgaMm oOydeHus (1o Kiaccam),
npeaiaraeT MpUMEPHYIO MOCIEA0BATENBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJECPHKAHUS
U y4€Te BO3pPACTHBIX OCOOEHHOCTEH 00yYalomuXcsl.

[Iporpamma mo ¢usmke pazpaboTaHa ¢ LETbI0 OKa3aHWA METOJUYECKON TMOMOIIM YYMUTEII0 B CO3JaHUU pabodyeit
IPOrPaMMBbl IO Y4EOHOMY TIPEIMETY.

duzrka SBISIETCS CUCTEMOOOPA3yIOIMMUM JJisi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY (Hu3ndeckue
3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB M SBJICHUH, U3ydyaeMbIX XUMHEH, OMOIOTHEH, acTpOHOMUEH U (PU3HUECKO# reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAyUHYI0 KapTUHY MHpa, NMPEAOCTaBiIsIeT HanOosiee siCHble 00pa3libl MPUMEHEHUS HAYYHOI'O
MeTO/1a TIO3HAHHUS, TO €CTh CII0C00a MOMYUYEHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa u3 TIaBHBIX 3a1a4 (U3HYECKOro oOpa3oBaHMs B CTPYKType o0Iero oOpa3oBaHUsl COCTOUT B (OPMHPOBAHUU
€CTECTBEHHO-HAay4YHOH rpaMOTHOCTH U MHTEpeca K HayKe Y 00y4Jarouuxcs.

N3yuenne (¢u3nkm Ha 0a30BOM ypOBHE IIPEANOiaraeT oOBJIAJACHHE CICAYIOIHMMH  KOMIIETEHTHOCTSMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTD:

HAy4HO OOBSACHATH SIBJICHHUS,
OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAHMS;



MHTEPNPETUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JJOKA3aTEIbCTBA JIJI MOJIYYEHHUS BHIBOJIOB.

Henu wm3ydyenuss (HU3MKA HA YPOBHE OCHOBHOrO oOwHIero obOpas3oBaHus omnpeneieHsl B KoHuenuuu mnpenopaBaHus
yueOHoro mpeamera «®Pusuka» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoit denepanuu, peaqu3yrOIIuX OCHOBHBIE
oO1ieo0pa3oBaresibHble TpOrpaMMbl, YTBEpkaAEHHOU pernieHnueM Koimmerun MunuctepceTBa mnpocBemieHus: Poccuiickoit
®deneparuu (mpotokod oT 3 aexkadbpst 2019 r. Ne [1K-4BH).

eaun nzyyenus pusuku:
npuoOpeTeHne HHTEpPeca U CTPEeMJICHUsI 00YJaOIMMUXCsl K HAYYHOMY M3YyUEHHIO MPUPOJIbI, Pa3BUTUE UX UHTEIUICKTYyIbHBIX U
TBOPYECKUX CITIOCOOHOCTEH;
pa3BUTHE MPEJICTABICHUN 0 HAYYHOM METO/Ie NMO3HaHUs U (OPMUPOBAHUE UCCIICIOBATEIIHLCKOTO OTHOIIECHUS K OKPYKAIOIINM
SIBJICHUSIM;
dbopMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa HU3y4YCHHUS OCHOB CTPOEHUS Marepur U (yHIaMEHTAIbHBIX
3aKOHOB (PU3UKH;
dbopMupoBaHUE NPEICTABICHUN O pOJId PU3UKH IJIs1 PA3BUTUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TMPEICTaBICHUNA O BO3MOXHBIX cdepax Oyayiied npopecCHOHAIbHON NeATeTbHOCTH, CBA3aHHOW C (PU3MKOMH,
MOJICOTOBKA K JaJIbHEHIIIEMy OO YUYEHHIO B TOM HAIlpPaBJICHUU.

JlocTkeHue 3TUX LieJied mporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS O0ECIeUYUBACTCS
PELICHUEM CIICAYIOIIUX 3a4aY4:

NpUOOpETeHNe 3HAHUW O TUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKHUX, TEIUIOBBIX, DJECKTPUUYECKUX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUSX;

MPUOOPETEHHE YMEHUN OMUCHIBATh M OOBACHATH (PU3NUECKUE SBICHUS C UCTIOIH30BAHUEM MOTYYEHHBIX 3HAHUI;

OCBOCHHE METOJOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a7a4 C HCIOIb30BaHUEM (PU3WYECKUX MOJENEH, TBOPUECKHX U
MPAKTUKO-OPUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHUW HAOIIOMAaTh MPUPOIHBIC SBICHUS W BBHIMOIHSATH OMBITHI, JJAOOPATOPHBIE PaOOTHl M IKCIEPUMEHTAIBHbBIC
MCCJICIOBAHUS C MCTIOIH30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE TIPHEMOB pabOThl ¢ wWHpOpManuel (U3NYECKOTO COACpX)aHUS, BKIOYas HHPOPMAIMIO O COBPEMEHHBIX
TOCTHKEHUSAX (DU3UKH, aHAIU3 U KPUTUYECKOE OLIEHUBaHUE MH(POpMALINY;



3HAKOMCTBO CO c(epamMu MpodecCHOHATBHON IEATEIHHOCTH, CBSI3aHHBIMU C (DM3MKOH, U COBPEMEHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (PU3UICCKON HAYKH.

Ha uzyuenue ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero obpasoBaHus oTBoauTcs 238 yacos: B 7
Ki1acce — 68 yacoB (2 yaca B Hezeln0), B 8 kinacce — 68 acoB (2 waca B HeAenio), B 9 kimacce — 102 gaca (3 gaca B HEAEIO).

HpezularaeMLIﬁ B IIporpaMme I10 (I)I/I?)I/IKC MCPCUCHb Ha60paTOpHBIX pa60T 1 OIIBITOB HOCUT peKDMeHI[aTeJ'IBHBIfI
XapaKTep, YUUTCIIb ACJIACT BBI60p IMPpOBCACHUA J'Ia60paTOpHBIX pa60T 1 OIIBITOB C y‘IéTOM HWHANBUAYAJIBHBIX 0COOEHHOCTEN

o0y4arouuxcs, CUCKa 3KCIEPUMEHTANIBHBIX 3a/1aHuH, IPeIaraéMblX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O SK3aMeHa 110
dusuke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NIO3HAHUM OKPYKAIOIIEr0 MUPA.

®usuka — Hayka o npupoje. ArneHus npupoapl. OU3NYECKUE SBJICHUS: MEXaHMYECKHUE, TEIUIOBBIC, JIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuMHBL. M3Mmepenune ¢usnyeckux BeaudyuH. Duszudeckue npubopsl. llorpentHocTs HU3MEpEeHUH.
MexayHapoHasi cucTemMa eIMHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3y4YaloT IPUPOy. EcTecTBeHHO-HAYyUHBIA METOT MIO3HAHUS: HAOII0ICHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJIBUKEHUE THUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBICHEHUE HAOJII01aeMOro
aBiieHus. Onucanne PU3NYECKUX SBJICHUN C TOMOIIBI0 MOJICIIEH.

Jemoncmpayuu.

Mexannyeckue, TeIUIOBbIE, JIEKTPUUECKHIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckre MpuOOPHI U MPoLeIypa MPSIMbIX U3MEPEHUH aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
Omnpenenenue 1EHBI IETICHUS MIKaJIbl U3MEPUTEITHLHOTO MpUdopa.
N3mepenne paccTosTHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pa3MepoB MaJIbIX TEll.
N3mepenune temnepaTypsl IpU NOMOILIH JKUIKOCTHOTO TEPMOMETPA U JaTUYMKA TEMIIEPATYPHI.
[IpoBenenne uccneqoBaHMs O MPOBEPKE TMIIOTE3bI: NabHOCTh MOJETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM 0oJIbllIe BHICOTA MYCKA.
Paznea 2. IlepBoHavajibHbIe CBeeHHUSI 0 CTPOEHUH BelllecTBA.
CrtpoeHue BelllecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.



JIBrm>kenue dactull BemecTBa. CBS3b CKOPOCTH JBWKEHUS YacTHUI] C TemIleparypod. BpoyHOBCKOe JBHKEHHE,
muddy3us. BzanmoneiicTBUe YaCcTUIL BEIIECTBA: MPUTIKCHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHME Ta30B, KUIAKOCTEH W TBEPABIX (KpUCTANIMUECKUX) Ted. B3zaumocBs3b
MEX]Iy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX W UX aTOMHO-MOJEKYISPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.

HaGmtonenne OpoyHOBCKOTO JIBUKEHUS.
Ha6monenune nuddysuu.
HaGmtonenue siBjeHuid, 0OBSCHIIONTUXCS TPUTSIKEHUEM WM OTTAJTKMBAHUEM YaCcTHI] BEIECTBA.

Jlabopamopnuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToJib30BaHueM (GoTorpaduii).
OnbITHI IO HAOIIOJEHUIO TEIJIOBOTO PACHIUPEHUS T'a30B.
OnpITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne u B3anMojeiicTBHe TeJl.

Mexannueckoe JBHKEHUE. PaBHOMepHOe U HepaBHOMepHOe JBHkeHue. Ckopoctb. CpenHsass CKOpPOCTb IMpHU
HEpPaBHOMEPHOM JBUKEHUH. PacUéT myTH U BpEMEHH JIBUKEHUS.

SIBneHue nHepUMU. 3aKOH MHEpUHUH. B3auMoaencTBue Ten Kak MpUYMHA WU3MEHEHHs] CKOPOCTH JBHKEHUS Tel. Macca
Kak Mepa uHepTHocTU Tena. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTRA.

Cuiia Kak xapakTepucTuka B3ammopencTBusi Ten. Cuia ynpyroctd W 3akoH ['yka. M3mepeHue CHUIIbI C HOMOIIBIO
IuHaMoMeTpa. fIBieHue TAroTeHHs W cuia TsokecTH. Cunna TsKeCcTH Ha Jpyrux IaHerax. Bec tenma. HeBecomocTb.
CnoxeHue cujl, HallpaBJIEHHbBIX MO OAHOM mpsiMoi. PaBHoneicTByromas cui. Cuna TpeHusi. TpeHue CKOJbKEHHS U TPEHUE
1okost. TpeHue B Ipupoie U TEXHUKE.

JHemoncmpayuu.

HaGmronenrne MexaHWM4eCKOTO JBHKEHUS Tea.
N3mepenne cKopocTh NPSIMOJIMHENHOTO IBUKECHUSL.
HaGntonenue siBjeHUst HTHEPIUH.



HaGmronenne n3MeHeHus: CKOpOCTH MPU B3aUMOJICHUCTBUU TEJ.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEII.
CnoxeHue cuJl, HallpaBJIEHHBIX 10 OJHOM MPSAMOM.

Jlabopamopnuie padomot u onvimot.

OrnpenienieHue CKOPOCTH PABHOMEPHOTO JBMIKEHHUS (IIapUKa B JKUJIKOCTH, MOJEIH JJICKTPUUYECKOTO aBTOMOOWIISI M TakK
nanee).

Onpenenenue cpeiHEN CKOPOCTH CKOJIbXKEHUSI OpyCKa UM IIapyKa MO HAKJIIOHHOM MITOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPOTO Tea.

OMBITHI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHus (eopMaiivin) mpy>KUHbBI OT MPUJIOKEHHON CHJIBI.

OMnbITEI, JEMOHCTPUPYIONINE 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJILKCHHUS OT Beca Teja U XapakTepa COMPHUKACAIOIIUXCS
IIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTE U ra3oB.

Hasnenune. CriocoObl YMEHBIIIEHUS U YBelIMUeHUs JaBieHus. J[aBieHue raza. 3aBUCUMOCTb JIaBJIEHUS ra3a OT 00bEMa,
teMriepatypsl. Ilepenada naBineHust TBEpABIMU TEIaMU, )KUAKOCTAMH U razaMmu. 3akoH [lackans. [ITHeBMaTHyecKkre MallIMHBbI.
3aBUCUMOCTbH JIaBJICHUS JKUJKOCTU OT riayOuHbl. ['mapocratndeckuit mapagokc. Coobraromnuecs: cocyasl. ['mapaBnudyeckue
MEXaHU3MBI.

Atmocdepa 3emuin u atrmocepHoe mamBieHue. [IpUynHBI CyIIECTBOBaHMSA BO3AYIIHON oOo0nouky 3emyn. OmbIT
Toppuuernu. U3mepenue atMocdepHOro AaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO /1aBIIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopst 115t M3MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelficTBHE KUJIKOCTH M ra3a Ha MOTPYXKEHHOE B HUX Tello. BeITankuBaromias (apXxuMenoBa) cuia. 3aKOH ApxHUMena.
[InaBanue ten. Bo3nyxoruiaBaHue.

JHemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.
CooO01aronyecs: CoCyabl.
['mnpaBanyueckuit mpecc.



[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIBI OT 00BbEMA NOTPYKEHHOM YacTH TeNa U MIOTHOCTU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue niaBaHus TeI: TUIABAHUE WIIW MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOLIICHUS MUIOTHOCTEHN TENA U KUIKOCTH.

Jlabopamopnuie padbomut u onvimeot.

HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOTrpyKEHHOM B )KUJKOCTh YaCTH TeJa.

Ornpenenenue BHITAIKUBAOIIECH CHUIIbI, NEUCTBYIOIIEN HA TENO, OTPYKEHHOE B JKUJIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITUIKUBAIOIIEH CUIIBI, IEMCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MaCChl TeJa.

OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, JICMUCTBYIONIEH HA TEIO B JKUJIKOCTH, OT OOBEMa
NOTPY>KEHHOM B KMIKOCTh YACTH TE€JA U OT IUIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U ONPEJCICHHUE €€ IPy30MOABEMHOCTH.

Paznea 5. Pabora u MOIIHOCTDH. DHEPrus.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [IpumeHenue mnpasuiia
paBHOBecHs pblyara K 0110Kky. «3onotoe npaBuiio» mexanuku. KIT/ npocteix mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckasa sHeprus. KuHerndeckas W TNoTeHUManbHas 3Heprus. [IpeBpaieHne OTHOro BHIA MEXAHUYECKOU
SHEPIUH B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamophuie pabomot u onvimeot.
Onpenenenue padoOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla [0 TOPU30HTATBHON MOBEPXHOCTH.
HccnenoBanne yclioBui paBHOBECUS pblyara.
N3smepenne KII/] Hak1OHHOM IITOCKOCTH.
N3ydenne 3ak0Ha COXpaHEHHS] MEXAHUYECKON SHEPIUU.
8 KUIACC



Pasznen 6. TenioBble siIBJI€HMS.

OCHOBHBIE TIOJOXKEHUSI MOJEKYISPHO--KHHETUYECKON TEOpUM CTPOEHHUs BellecTBA. Macca W pa3Mepbl aTOMOB H
MOJieKyJl. OTBIThI, TOATBEPKIAIONIME OCHOBHBIE MOJ0KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KHUIKOTO W Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammuyeckue u amMopdHbIE Tena.
OOBsicHEHHE CBOMCTB Ta30B, JKUJIKOCTEM M TBEPIABIX TEJI HA OCHOBE IOJOKECHHM MOJEKYJISIPHO--KUHETHUUECKOU TEOPUH.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TemIoBoe paclIupeHue U CKaThe.

Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKCHHS YacTHIl. BuyTpeHHss sHeprus. CrocoOsl
W3MEHEHUS BHYTPEHHEW HHEPruM: TeIuionepenadya M coBeplieHne padboThl. Buasl Teronepemauu: TEIUIONPOBOJIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonmnuecTBo TemmoTel. YenbHas TEIIOEMKOCTh BellecTBa. 1emiooOMEH W TEIJIOBOE paBHOBECHE. YPpaBHEHUE
TerioBoro Oananca. [InmaBmeHwe W OTBepACBaHME KPUCTAUIMYECKUX BEIIECTB. YJeiabHas TEIUIOTa IIJIaBJICHHS.
[TapooOpazoBanne u koHaeHcanus. Vcmapenue. Kumenuwe. VYaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTH
TEMITEpaTyPhl KUTICHHUsI OT aTMOC(EPHOTO AaBIICHUS.

BnaxuocTs Bo3myxa.

DHeprus ToIIuBa. Y AeIbHas TEIJIOTa CrOpaHuUs.

[Tpunnume! pabotsl TeruioBsix apurareneit KIIJ termoBoro nurarens. TemnoBbeie IBUraTey M 3aliuTa OKpYKaromiei
Cpelbl.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBUKECHHUS.

Ha6monenne nuddysun.

HabGmoneHne siBjeHNN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

Hab6mroeHre TermioBoro pacmmpeHus Tel.

MN3MmeHenune naBiaeHus ra3a npy U3MEHEHUH 00bEMa U HarpeBaHWU WM OXJIAXICHUH.
[IpaBuna u3MepeHus: TeMIepaTypsl.



Bunaer reronepenaymn.
OxnaxxaeHue Npy COBEPILIEHUH PAOOTHI.
HarpeBanue npu coBepiiieHU pabOThl BHEITHUMH CUJIAMHU.
CpaBHEHME TEIUTIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOnronenue KkuneHus.
HaGtoneHne mocTosHCTBA TEMITEPATyPhl MPU TIABJICHHH.
Mopenu TenoBbIX ABUTATEICH.
Jlabopamopnuie padbomot u onvimeot.
OMnbITHI O 0OHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OMBITHI MO HAOJIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJ.
Omnpenenenue gaBiaeHUs BO3AyXa B Oa/sIOHE IIMPHUIIA.
OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh AABJICHHS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHUS.
[IpoBepka runoTe3bl IMHEMHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUJIKOCTHA B TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTyphl.
HaGmronenne u3meHnenns BHYTpEeHHEN YHEPTUU TeJa B pe3yibTaTe TeIUIONepeiaud U padOThl BHEITHUX CHII.
HccnenoBanue siBICHUS TEINIOOOMEHA ITPU CMEIIMBAHUN XOJIOAHON M TOPSYEH BOIBI.
Onpenenenne KOJIMYECTBA TEIIOTHI, TOJYYEHHOTO BOJOU MPHU TEIUIOOOMEHE C HATPEThIM METAJUTMUYECKUM IIMIHHIPOM.
Ornpenenenue yneabHONW TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca NCIapeHus.
Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.
Omnpenenenue yieabHOW TEIUIOTHI MIABICHUS JIbJA.
Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauust Tea. JlBa poaa dneKTpUYecKUX 3apsgoB. B3aumopelicTBue 3apsikeHHbIX Ten. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3aUMOACHCTBUS 3aPSKEHHBIX TEJ OT BEIMUUHBI 3aPsII0B U PACCTOSIHUSL MEK]y TEJIAMHU ).
Onektpuueckoe mnosie. Hanpsok€HHOCTh 3nekTpuueckoro nois. [[puHmun cynepno3uiuu 3JEKTPUYECKUuX mosei (Ha
Ka4eCTBEHHOM YPOBHE).



Hocurenn snekTpuuecknx 3apsIoB. OJIEMEHTAPHBIA diekTpuueckuil 3apsa. Crpoenume artoma. [IpoBogHUKM
TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOIO 3apsija.

DJIEKTPUUYECKU TOK. YCIOBHUSI CYUIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VICTOYHHMKHM MOCTOAHHOTrO TOKa. JleicTBus
AIIEKTPUUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE). DJICKTPUUYECKUM TOK B )KUIKOCTSAX U ra3ax.

Onekrtpuueckass nenb. Cuna TOKa. OJEKTpUdeckoe HampspkeHue. (CONpOTUBIICHHE NPOBOJHMKA. Y IEIBHOE
CONPOTHUBIIEHUE BelecTBa. 3akoH OMa s yyactka uend. [locnenoBarenbHoe U apaiiebHOE COEIUHEHUE TPOBOIHUKOB.

PaGora u MouHOCTH »3JIeKTpUYeCKOro Toka. 3akoH Jxoyms—JleHna. OnekTpuueckue ULend U MOTPeOuTeNH
ANIEKTpUUECKOU SHEpruu B ObITY. KOpoTKOe 3aMbIKaHue.

[ToctosiHHBIE MarHUTHI. B3auMoneicTBUE MOCTOSHHBIX MarHMTOB. MarHutHoe moJjie. MarHutHoe moJjie 3eMJIM U €ro
3Ha4YEeHHUE I KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJe 3JIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTpPOMAarHuTOB B
TeXHUKe. JlelicTBME MarHUTHOrO MOJISI Ha MPOBOJAHUK C TOKOM. ODJIEKTPOABUTATENIb MOCTOSIHHOrO Toka. Mcmosb3oBaHue
AJIEKTPOJBUTaTEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnpwitel @apanes. SABieHue >nekTpoMarauTHOM uHAyKuuu. [IpaBuno Jlenna. Dnektporeneparop. CrocoObl MoydeHus
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpHU3alus Te.

JIBa poJ1a 3JIEKTPUYECKUX 3aps10B U B3aUMOJACHUCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHUS AINEKTPUUYECKHUX 3apsidoB.
[IpoBOAHUKH U TUDIICKTPUKH.

MoenupoBaHue CHUIIOBBIX JIMHUM EKTPUYECKOTO MOJIS.
HcTouHrkyn NOCTOSSHHOTO TOKA.

JIecTBUA 3JIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

I"a30BbIi1 pa3psn.



HN3mepenne cuiibl TOKa aMIIEPMETPOM.
N3Mepenne 31eKTpUYeCKOro HanpsiKEHUSI BOJIbTMETPOM.
PeocraTr u MarasuH conpoTUBIICHUM.
B3aumonencTBre MOCTOSIHHBIX MArHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3C€ICHHS MTOII0COB MarHuTa.
MoienupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJje ToKa. DIEKTPOMArHuT.
JlelicTBME€ MarHMTHOIO TOJISl HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.
UccnenoBanue siBI€HUS IEKTPOMArHUTHON WHAYKIIUH.
OnbiTel @apajes.
3aBUCHMOCTh HANPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUS.
DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.
OnbITHI IO HAOTIOJCHUIO AICKTPU3ALUU TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHHUHU.
HccnenoBanne AEUCTBUS SJIEKTPUYECKOTO MOJI HA TPOBOJHUKHU U TUDJIEKTPUKHU.
COopka 1 npoBepKka pabOThI AIEKTPUIECKOM IIETH MOCTOSIHHOTO TOKA.
N3mepenue u perynupoBaHHUe CUIIbI TOKA.
N3Mepenne u peryinmpoBaHue HAIPSKEHUS.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, HWIYLIETO 4YEpPE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpPAa W HANPSKEHHUS Ha
pe3ucTope.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb JJIEKTPUUYECKOTO COMPOTUBIEHUS MPOBOJAHMKA OT €ro MJWHBI, [UIOWAIU
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.
[IpoBepka npasuia CIOKEHHS HANPSHKEHUM IIPU MTOCIEI0BATENILHOM COEAUHEHUH JBYX PE3UCTOPOB.
ITpoBepka npasuia sl CHIIbI TOKA IIPYU MAPAJLIETbHOM COEAUHEHUN PE3UCTOPOB.



Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSYKEHHS Ha HEW.

Omnpenenenune KII/I narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHue MarHuTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUH U pa3/ielICHUN.

HccnenoBanne NeCTBUSA dJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBHS KaTylIKH C TOKOM K MAarHuTa OT CHJIbBl TOKa M
HaIlpaBJICHUs TOKA B KaTYIIIKE.

N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u nzyduenue paboThl JJIEKTPOABUTATEIS.

Nszmepenne KIIJ[ 3mexTpoaBUraTtenbHON YCTAHOBKH.

ONBITEL MO HMCCIENOBAHUIO SIBIEHUS 3JEKTPOMATHUTHOW WHAYKIMHU: HCCIEIOBAHUE W3MEHEHHWI 3HAYEHHS W HAIpPaBIICHUS

MHIYKLIHMOHHOI'O TOKA.
9 KUIIACC

Pa3znen 8. Mexanu4veckue siBJICHUS.

Mexannueckoe nBukeHHe. MarepuanbHas Touyka. Cucrema orcyéta. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
PaBHOMepHOE mpsiMonMHENHOE NBUKEeHHE. HepaBHOMepHOe NpsMoiinHeiiHoe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs CKOPOCTh
TeJa PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenune. PaBHoyckopeHnHoe nipsimoninHeiHOe aBkeHne. CBoboHOoe manenue. OnbITel ["anumes.

PaBHOMepHOE nBWXKEHHE TO OKpyxHocTH. llepuog u dacrota oOpamieHus. JIluHedHas W yrioBasi CKOPOCTH.
[{eHTpOCTPEMHUTEIBHOE YCKOPEHHUE.

ITepsriit 3akoH HeroTona. Bropou 3akon Hetotona. Tperuit 3akon HeroTona. [lpununn cynepno3uuuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPeHUs CKOJbKEHHUSI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.



Cuita TSKECTU M 3aKOH BCEMHUPHOTO TIATOTEHUs. Y CKOpeHHE CBOOOHOTO najeHus. JIBrmxkeHue miaHeT Bokpyr ComHIa.
[TepBas kocMHuueckasi CKOpocTb. HEBECOMOCTh U MTEpETPY3KHU.
PaBHOBecue matepuaibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue TBEPIOro Tejaa € 3aKpEIUIEHHOM OCHIO
BpauieHuss. MoMeHT cuiibl. LIeHTp TskecTu.
Nmnynse Tena. U3Menenne ummnysnbca. IMIynbe Cuiibl. 3aKOH COXpPaHEHUS! UMITYJIbCa. PeakTUBHOE JBHXKEHUE.
Mexanuueckass pabota W MOHIHOCTh. PabGora cui TsKecTd, YHpyroctu, TpeHus. CBs3b JHEpPruu U padoOTHL.
[ToreHmanbHasi SHEprusg Tela, IMOJHITOTO HAJ TOBEPXHOCTHIO 3eMiiM. lloTeHUManbHas >HEPTUSl CXKATOW MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWUHETUUECKON YHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUM.
Jemoncmpayuu.
HaGmronenne MexaHU4eCKOoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUYETA.
CpaBHeHME TTyTEW U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ Teja OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.
N3Mepenne CKOpoCTU U yCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O JABUKECHUS.
HaGmronenue nBr>XeHHs Tella O OKPY>KHOCTH.
HaGmronenne MexaHU4ECKUX SIBICHUN, MPOUCXOASAIINX B cucteMe orcuéta «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM
JBIKCHUH OTHOCUTENIBHO KabuHeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHJIBI.
HaGmronenne paBeHcTBa CHIT ITPH B3aUMOJICHCTBUH TE.
N3Menenue Beca Teia npu yCKOPEHHOM JBHKCHUU.
IIepenada ummynbca Ipu B3aUMOJIEHUCTBUU TEIL.
[IpeoGpazoBanus SHEPTUH NIPU B3AUMOJICHCTBUU TEJ.
CoxpaHeHue UMMyJbca MPU HEYNIPYTOM B3aUMO/ICHCTBUU.
CoxpaHeHre UMITYJIbca MPU A0COTIOTHO YIIPYTOM B3aUMOICHCTBHH.
HaGmronenne peakTHBHOTO BYKCHHUS.
CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaACHHH.
CoxpaHeHne MEXAaHNYECKON SHEPTUH NPU ABUKECHUU TEJIa MO IEVCTBUEM MTPYKUHBI.



Jlabopamopnuie padomot u onvimot.
KonctpyupoBanue Tpakra Ajisi pa3roHa v JAIBHEUIIIETO PABHOMEPHOTO IBUKEHHUS IAPUKA WIIA TEJICKKH.
Omnpenenenue cpeHel CKOPOCTU CKOJBKEHUS OpyCKa WK JBHXKCHUS IApUKA M0 HAKJIOHHOM TJIOCKOCTH.
Onpenenenne yCKOpEeHUs Tella MPU PaBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOM IJTIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKCHUU 0€3 HauaabHOW CKOPOCTH.
[TpoBepka runmoTe3bl: €CIu NpU PAaBHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJlbHOW CKOPOCTH MYTH OTHOCSTCS KakK PsiJi HEYETHBIX
4yucell, TO COOTBETCTBYIOIIUE MPOMEKYTKU BPEMEHHU OJIMHAKOBHI.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXEHUSI OT CUJIbl HOPMAJIBLHOTO JaBJICHMUSI.
Omnpenenenue kodphureHTa TPEHUST CKOJIbKEHUS.
OnpeneneHue KECTKOCTU MPYKUHBI.
Omnpenenenue paboThl CUIIBI TPEHUSI TIPY PABHOMEPHOM JIBUKEHUHM TeJIa 110 TOPU30HTATBLHON MOBEPXHOCTH.
Omnpenenenue pabOThI CUITBI YIPYTOCTH MIPU TOIBEME TPy3a C UCIIOJIB30BAHUEM HEMOABIIKHOTO U MOABMYKHOTO OJIOKOB.
N3yueHne 3aKOHA COXpaHEHUs SHEPTUU.
Pa3znen 9. Mexanu4veckue Koje0aHUS U BOJIHBI.
KonebarensHnoe nemwxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TTEpUO/I, YaCTOTa, aMILIUTy1a. MaTeMaTUuecKui u
NpYXUHHBIN MasTHUKU. [IpeBpalienne sHepruu npu KonedaTeIbHOM JIBIKCHUH.
3aryxaromue KojeOanus. BwuiHykIneHHbIe KoneOaHus. Pe3zonanc. Mexanudeckrue BOJIHBL. CBONCTBAa MEXaHUYECKHX
BoJIH. IIpo/onbHbIE W ToOnepedHble BOJIHBL. J[JTMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHEHUs. MeXaHHMYeCKHE BOJIHBI B
TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.
3Byk. ['poMKoCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MIHGpa3Byk u yIbTpa3ByK.
Jemoncmpayuu.
HaGmronenne xonebaHuit TN MO IEMCTBHEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmroieHrne BRIHYKICHHBIX KOJICOAHUM B pe30HaHCa.
PacnpocTpanenne npooJibHbIX U MMONEPEYHBIX BOJH (HA MOJAEIH).
HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



AKYyCTUYECKHI pE30HAHC.

Jlabopamopnuie padomot u onvimeot.
Onpenenenue 4acToOThl U MEpUOJIa KOJEOaHUI MaTEMaTUYECKOTO MasiTHUKA.
Onpenenenue 4acTOThl U NEpUOJia KOJeOaHUN NPy KUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCMMOCTH TIeproa KojaeOaHu MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH MepHUojia KoeOaHUl MPY>KUHHOTO MasiTHUKA OT MaccChl rpysa.
[IpoBepka HE3aBUCUMOCTH NEPHOJIa KOJIeOaHHI rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl rpysa.
OMNbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh MEpHOJa KoJieOaHW TPYKMHHOTO MasTHUKA OT MacChl Tpy3a M KECTKOCTH
PY>KUHBL.
N3mepenue yckopeHus: CBOOOHOTO MaIeHHUS.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DIIEKTpOMAarHuTHble  BOJHBL.  CBoiCTBa  3NMEKTpOMarHUTHBIX  BoJH.  [Ilkama
ANEKTPOMArHUTHBIX BOJIH. VICIIONIb30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja cseta. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOVICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.
N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJICHUS.

JIyueBast monens cBera. Mcrounnku cBera. IIpsimonuneiiHoe pacnpocTpaHeHue cBera. 3atmeHuss Conxua u JIyHBL.
Otpaxenue cBeTa. [lnockoe 3epkasio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomiienne cBeta. 3akoH mpesnomiieHUs: cBeTa. [loiHOe BHyTpeHHee OoTpakeHue cBeTa. VMcronb30BaHUE MOITHOTO
BHYTPEHHETO OTPAXKEHHUSI B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nyuedd B nuH3ze. OnTuyeckas cucrteMa (oroarnmapara, MUKPOCKONa U Tejeckomna. a3 kak onTudeckas
cucrema. bim3opykocTh U JadbHO30PKOCTb.



Paznoxenue 6enoro ceera B cektp. OnbiTel HptoToHa. CrioskeHHe CrieKTpaibHbIX LBETOB. [{ucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHEHHOE pacIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cera.
Onrudeckuii CBETOBO/.
Xox ydeit B coOuparoiiei JnH3e.
XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.
[Tonyyenue n300paxeHni ¢ TOMOIIBIO JIH3.
[Tpunnun neictBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOIIA.
Monenb riasa.
Paznoxxenue 6enoro cBeTa B CHEKTP.
[Tonyyenue Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.
HccnenoBanne 3aBUCUMOCTH yTrila OTPAKEHUSI CBETOBOTO JIyya OT YIJIa MaJcHUsI.
N3yuyenue xapakTepucTuK n300paxeHus IpeIMETa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIIEHUS] CBETOBOIO JIy4a OT YIJia MaJeHUsl Ha TPAaHULIE «BO31YX—CTEKIIO».
[Tony4yenne n300paxeHU ¢ TOMOIIBI0 COOUPAIONIEH JTUH3HI.
Omnpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKOW CHITBI COOMPATOIIEH JTNH3HI.
OMnBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIEKTP.
OnBITH IO BOCTIPUATHIO IBETA MPEIMETOB MIPH X HAOIIOACHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3gea 12. KBaHTOBBIE SIBJICHHS.
Omneitel Pezepdopaa u nnanerapnas moaens atoma. Moaens aroma bopa. Mcniyckanue u MoTrJIonieHue CBETa aTOMOM.
KBanTbl. JInHENYaTBIE CIEKTPHI.



PanunoaktuBHOCTh. Anba-, 6eTa- U ramma-uznydeHus. Ctpoenue atToMHoro sijpa. HykiioHHast Mojieib aTOMHOTO sipa.
N3oronsl. PagnoaktuBHele npeBpaiieHus. [lepuon nomypacnaga aTOMHBIX SIAED.

SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOT'O YHCE. DHEPIHUs CBsI3U aTOMHBIX sifep. CBsi3b MacChl
u dHepruu. Peaknuu cuHTe3a U neneHus saep. Merounnku sHeprun CoHIa U 3BE3I.

SnepHas sHepreTuka. J{elicTBHUS pauOaKTUBHBIX H3JIYYCHUH Ha )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

CIHeKTpbl U3TyYCHHUS U TTOTJIOIICHHUS.
CIIeKTpBI pa3IMYHBIX Ta30B.
CnekTtp Bogopoa.
HaGmtonenue TpexoB B kamepe BunibcoHa.
PaboTta cuéTurka HOHU3UPYIOIINX U3TyICHHH.
Peructpanus uznydeHus: IpupoaHbIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopnuie padbomot u onvimot.
HaGmroeHre CIuiomHbIX U THHEWYAThIX CIEKTPOB U3TyUCHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTHH YACTUIIBI IO TOPMO3HOMY TTYTH (110 hoTOrpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IAKO I MOTYJIb.

[ToBTOpHUTETHEHO--0000IIIAIOIITUY MOY/b MPETHA3HAYCH JIJIsI CUCTEMAaTH3aIlid U 0000IIEHUS TIPEIMETHOTO COJEP KaHuUs
U ONbITAa NIEATEIBHOCTH, MPHOOPETEHHOTO0 TPH M3YYCHHH BCETrOo Kypca (U3MKH, a TakkKe IS TOJTOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY MO (U3HKE JJIsi 00yUJaIOMUXCsl, BRIOPABIIUX 3TOT YUEOHBIN MPEAMET.

[Ipy u3ydeHUM DAHHOTO MOMYJS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BHIBI JEATEIHHOCTH, HAa OCHOBE KOTOPBIX
o0ecreuynBaeTcss JNOCTHKEHUE TMPEAMETHBIX W METAlPEAMETHBIX IIAHUPYEMBIX pe3yJabTaTOB 00ydeHus, (hopmupyercs
€CTEeCTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB MCCIICIOBAHUS SIBICHUI TMPHUPOABI U TEXHHUKHU, OBJIAJICHHUE
YMEHUSIMU OOBSICHATH (PU3NUECKHE SBICHUS, IPUMEHSIS TTOJTyYCHHBIC 3HAHUS, PEIIaTh 3a]ja4M, B TOM YUCJIE KaYEeCTBEHHBIE U
AKCIIEPUMEHTATBHBIC.



[IpuHUMNaNBHO AESATEILHOCTHBIM XapaKTep JMaHHOTO paslefia peaqusyeTcs 3a CYE€T TOro, 4ro OO0ydYaromuecs
BBITIOJIHAIOT 3a/1aHUs], B KOTOPBIX UM IIPEJIaraeres:
Ha OCHOBE TOJIYYEHHBIX 3HAHUM PACIlO3HABATHh U HAYYHO OOBSICHATH (M3UYECKUE SIBJICHUS B OKPYXAIOIIECH MPUPOJE U
MOBCEIHEBHOM KHU3HU;
UCIIOJIB30BaTh HAy4YHbICE METOJbl HCCIIENIOBAHUS (PU3MUECKUX SIBJICHUH, B TOM YHCJIE JJIsI MPOBEPKU THUIOTE3 U
MOJIYYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4HBbICE OCHOBBI HauOOJEee BAXHBIX JOCTH)KCHUUW COBPEMEHHBIX TEXHOJIOTHM, HampuMep, MPaKTUUYECKOTO

UCITIOJIb30BAHUS PA3JINYHBIX UCTOUHUKOB 3HEPTrMM HA OCHOBE 3aKOHA MPEBPALIECHUS M COXPAHEHHUS BCEX M3BECTHBIX BUAOB
SHEPIHH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yyenue ¢Gu3MKM Ha YpOBHE OCHOBHOTO O0IIEero o0pa3oBaHUs HAMpaBICHO HA JOCTH)KEHHUE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrare uzyuenusi GU3MKU HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus y oOyuaromierocst 0ynyT copMupoBaHbl
CJIEAYIOIINE JINYHOCTHBIE PE3YIIbTAThI B YACTH:
1) naTpMOTHYECKOr0 BOCIUTAHUS:
— MPOSIBIICHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3UUECKOI HAYKH;
— LIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKUX MPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;
— OCO3HAHHME BaXXHOCTU MOPAIbHO--3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCIIUTAHUS:
— BOCHPUSTHE OSCTETUYECKUX KayeCTB (U3MUECKOW HaAyKd: €€ TapMOHUYHOIO TIOCTPOEHHUsS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTU;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HaHUE IIEHHOCTH (DPU3MUECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa TMO3HAHUS MHUpPA, OCHOBBI Pa3BUTHUSl TEXHOJOTHUH,
BAXKHEHMIIIEH COCTABIIAIOLIEH KYIbTYPHI;
— pa3BUTHE HAy4YHOU JHO003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENBCKOM €SI TEIBHOCTH;
5) popmupoBaHus KYJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1ArONOJIYYHs:
— OCO3HAaHME IIEHHOCTH Oe30macHoro o0Opas3a JKW3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BaKHOCTH IPaBUII
0e30MacHOro MOBEACHHUA Ha TPAHCIOPTE, Ha JOpOTax, ¢ DJIEKTPUYECKUM M TEIJIOBBIM O0OpYyIOBaHHEM B JOMAIIHUX
YCIIOBUSX;
— c(hopMUPOBAHHOCTH HaBbIKA pe(IEKCUH, TPU3HAHKE CBOETO IIpaBa Ha OMIMOKY U TAKOT'O K€ MpaBa y APYroro 4eJoBeKa;



6) Tpy10BOI0 BOCIIMTAHMS

— aKTUBHOE y4acTHE€ B PCIICHHHM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa30oBaTEIbHON OpraHu3aluu, ropoja, Kpas)
TEXHOJOTUYECKON U COLMAIbHON HANPaBIE€HHOCTH, TPEOYIOUIUX B TOM YHUCIIE U (PU3NUECKUX 3HAHUK;

— UHTEPEC K MPaKTUYECKOMY U3Y4YeHUI0 npodeccui, CBSI3aHHBIX C (U3UKOM;

7) 3K0JI0TNY€eCKOT0 BOCTIUTAHMS:

— OpUEHTAIUSl Ha MpUMEHEHHEe (U3WYECKUX 3HAHUU JJIs PEIIeHUs 3ajad B 00JaCTH OKpPYXKAKIIeH cpefbl, MIIaHUPOBAHUS
MOCTYTKOB U OIEHKU WX BO3MOXHBIX MOCIIEICTBUH JJIsI OKPY>KAIOIICH CPeIbl;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U TTyTel UX PelICHHUS;

8) amanTanum K U3MEHSIIONIUMCS YCJIOBUSIM COLMAIBLHON U MPUPOIHOI cpeabl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUM TPU BBHINIOJHCHUW UCCIEJOBAHUM W TIPOCKTOB (PU3MUECKONW HAIpaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUIM JPYTUX;

— MOBBIIIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO AEATEIbHOCTD;

— NoTpeObHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCIie (OPMYJIUPOBATH UJIEU, TOHATUS, TUIIOTE3bl O (PU3NYECKHUX
00BEKTax U SIBJICHUSX;

— 0CO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKHU;

— IJIAaHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DHU3NYECKUX 3HAHUIA;

— CTpEMJICHHE aHAIM3UPOBATH U BBIABIATH B3AUMOCBSI3U MPUPO/IBI, OOIIIECTBA U SKOHOMHUKH, B TOM YUCJIE C UCIIOJIb30BAaHUEM
(bu3nUecKnX 3HAHUIA;

— OIICHKA CBOWX JICUCTBUM C YIETOM BIUSHUS HA OKPY>KAIOIIYIO CPEY, BOBMOXKHBIX TJIOOQIBHBIX MTOCIEICTBHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUsT mporpaMmbl 1Mo (GU3MKE HA YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs y 0OydYaromierocs: OyayT
chopMHpPOBaHEl MeTamnpeAMeTHbIE Pe3yJIbTaThl, BKIIOUAIONINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC yUEeOHBIC IEUCTBHSI,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYIATHBHBIC YHUBEPCAIbHBIC YICOHbBIE ACHCTBUS.



Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

ba3zoBblie JiornyecKkue 1ecTBUA:
BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH);
yYCTaHABJIMBATH CYIIECTBEHHBIN NPU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS 1T 000OIICHUS U CPAaBHEHUS;
BBISIBJISTh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS] B pacCMaTPUBAEMbIX (aKTaX, MAHHBIX M HAOJFOJCHHSX, OTHOCSIIMXCS K
(U3HYECKHUM SIBIICHUSIM;
BBISIBJISITE TPUYUHHO--CJICJICTBEHHBIC CBS3W TIPH HM3yYCHHHM (DU3WYCCKUX SBJICHUW W TIPOIIECCOB, JCNIaTh BBIBOJBI C
UCIIOJIb30BAHUEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKJIIOUCHUMW, BBIIBUTATh THUIIOTE3bI O B3aMMOCBA3SIX (HU3HUCCKHX
BEJIMYHH;
CaMOCTOSITEJILHO BBIOMPATH CIOCOO pericHHs] yueOHOM (DM3MYEeCKOW 3a/1auu (CpaBHEHHUE HECKOJIBKMX BAapHUAHTOB PEIICHMS,
BbIOOp Hanbosee MOIXOASIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ncciaenoBaTe/bCKue AeiCTBUA !
MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH IO CAMOCTOSITENIbBHO COCTaBIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIM (PU3UYECKUN OSKCIEPUMEHT, HEOOIBIIOoe
uccienoBanre (GU3NIECKOro sIBJICHHUS;
OILICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMAIINIO, TOTYUYEHHYIO B X0J1€ UCCIEOBAHUS WM SKCTIEPUMEHTA;
CaMOCTOSITEIbHO  (popMynMpoBaTh OOOOIIEHUS ¢ BBIBOALI IO pe3yjibTaTaM MPOBEIEHHOTO HAOJIOJNCHHS, OIBITA,
UCCJIeIOBAHMS,
MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3UUYECKUX IMPOIIECCOB, a TAKXKE BBIIBUTATH MPEINOIOKEHUS 00 HX
Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:
MPUMEHSTh Pa3INYHbIE METOJbI, MHCTPYMEHTHI U 3aIllpOChl MPHU TMOWUCKE W OTOOpe MH(OpPMAIMK WM MAaHHBIX C YYETOM
MpeIoKEHHON yueOHOU Pu3nyecKoil 3a1auu;
aHAM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAITNIO PA3TUYHBIX BUAOB U (POPM TIPEICTABICHUS;



CaMOCTOSITEJILHO BBIOMpATh ONTHUMAJIBHYIO (GopMy mMpeacTaBicHUS WHGOPMAIMU W WLTIOCTPUPOBATH peElIacMbIe 3aJaqd
HECJIOKHBIMH CXEMaMH, THarpaMMaMu, HHOU Tpa(uKoi 1 UX KOMOMHAIIASMH.

KoMMmyHHKATHBHBIE YHHUBEPCAJIbHBIE YUeOHbIE 1eificTBHSI:
B X0JIe 00CYXKJIeHHsI Y4eOHOTO MaTepuaia, pe3yJbTaToB Ja00paTOPHBIX PadOT U MPOEKTOB 3a/aBaTh BOIMPOCHI MO CYIIECTBY
oOcykJ1aeMOl TeMbl W BBICKAa3bIBaTh WJICH, HAIICIICHHBIC Ha PEIICHHWE 3aJaud M IMOJJICpXKaHUE OJIaroKeaaTelIbHOCTH
OOIICHUS,
COIIOCTABJISITh CBOU CYXKJICHUS C CY)KJICHUSIMH JIPYTUX YYACTHUKOB JUajora, OOHAPYKHUBATh Pa3InIMe M CXOJICTBO MO3UIIHIA;
BBIP@YKaTh CBOIO TOYKY 3PCHHMSI B YCTHBIX U MMCBMECHHBIX TCKCTaX;
yOJIMYHO TIPEJICTABIIATh PE3YIbTaThl BRITOJTHCHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIC0BAHHUS, IPOCKTA);
NOHMMATh W MCIOJIb30BaTh MPEHMYIIECTBA KOMaHIHOW U MHIWBUIyaJIbHONH paOOTHI MPU PEIICHUN KOHKPETHOW (PU3HUECKOU
npo0JIeMBbl;
OPUHUMATh 1€MW COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATH JCUCTBHUS MO €€ JOCTHKEHHUIO: DPACTIPENeNsTh pOJIH,
00CYXJ1aTh MPOIIECCHI U Pe3yJIbTaThl COBMECTHON PabOThI, 00001IaTh MHEHHS] HECKOJIBKUX JIFOJICH;
BBITIOJHATH CBOIO 4YacTh PabOThI, AOCTUTas KAYECTBEHHOTO pe3yibTaTa MO CBOEMY HAMPABICHUIO U KOOPJAUHUPYS CBOU
JEUCTBUS C APYTUMH YICHAMHU KOMaH/IbL;
OILICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIUN MPOAYKT MO KPUTEPHSIM, CAMOCTOSTENHHO CHOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMOJICHCTBHS.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:
BBISIBISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHIX, TPEOYIOMNX JIsl pEIICHHs (U3NUECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3IMYHBIX TIOJIXO/IaX MPUHATHS PEIICHUN (MHANBUAYaTbHOE, IPUHATHAE PEIICHUS B TPYIIE, MPUHATHE
pelIeHU IPYIIoNn );
CaMOCTOSITETILHO COCTABJISITh AJTOPUTM pENICHHsS (DU3NYECKON 3alauu WU IUIaHA HWCCIEIOBAHUS C yYETOM HMEIOIIHUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MpEJIaraeMble BapHAHThI PEIICHHIA,



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLUMOHAJILHbIH HHTEJJIEKT:
JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIlMU U MpeJjiaraTh IiiaH €€ u3MEHEHUs,;
OOBSICHSITh IPUYUHBI TOCTIKECHUS (HEAOCTHKEHUS) PE3YIbTATOB JICSITEIBHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBBI B JIESITEIHHOCTh (B TOM YHCJE B XOJI BBITIOJHECHHS (PU3MUECKOTO HMCCIIEAOBAHUS WJIM MPOCKTa) Ha
OCHOBE HOBBIX O0CTOSITEILCTB, U3MEHUBIITUXCSI CUTYaIlUi, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIITUX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM;
CTaBUTH ceOS HA MECTO JPYroro 4eJIoBeKa B XOJI€ CIIOpa WIM IUCKYCCUU HAa HAYYHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U
JIOTUKY JIPYTOro;
IPU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (PU3MYECKUX 3aJlad WU B YTBEPXKJICHUSAX HA HAyYHBIC TEMbl U TAKOE K€
PaBoO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenusi B 7 Kjiacce npeaMeTHbIe pe3yIbTaThl HA 06a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y
o0ydJaromuxcss yMEHHI:
UCIIOJIb30BaTh TMOHATHS: (PU3NYECKUE M XUMUYECKUE SIBICHHS, HAONIOJCHHE, DKCIIEPUMEHT, MOJENb, THIOTE3a, €IMHUIIbI
du3MUecKnX BEIIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
IBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIWHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAs cuja, AedopMaius
(ympyrasi, iacTHueckasi), HeBECOMOCTb, COOOIIAIOIINECS COCY/bL;
paznuyarh siBneHus (qud@ysusi, TETUIOBOE IBIKEHHWE 4YACTHUI[ BEIIECTBAa, PABHOMEPHOE MBIKCHHE, HEPaBHOMEPHOE
JNBUKEHHE, UHEPLUS, B3aUMOACHCTBHUE TEJ, pABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO BpalllEHHUs, Iepeaada JaBICHUs
TBEPABIMU TEJIAMHU, KUIKOCTSIMH U Ta3amMu, aTMOCHEpPHOE aBJICHUE, TUIABAHUE TEJ, MPEBPAILICHUS] MEXaHUYECKOW SHEPIHH )
0 OTNMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHUC;
pacno3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3MUECKHUX SBJICHUN B OKPY’KAIOIIEM MHUpE, B TOM 4YHCIIe (U3NUYECKHUE SBICHUS B
MIPUPOJIE: MPUMEPDI JBUKEHUS C PA3IMYHBIMU CKOPOCTSAMU B )KUBOU M HEKUBOU MPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOE



U TEXHUKE, BIUSHUE aTMOCHEpPHOTO JaBJICHMs Ha >KUBOM OpPraHU3M, IJIaBaHUE PbIO, pbhlYard B TEJIE YEJIOBEKa, MPHU ITOM
MEePEBOUTH MPAKTUYECKYIO 3a]]a4y B yUeOHYI0, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PU3MUECKUX SIBJICHU;
OMUCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKUE SIBIICHUSI, UCTIOIB3Ys (U3UYECKHUE BEJIMUUHBI (Macca, 00bEM, IIIOTHOCTD
BEILIECTBA, BPEMS, MyTh, CKOPOCTb, CPEAHASI CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC TEJlA, CWJIA TPEHUS, IABICHUE
(TBEpmoro Tena, JKUIKOCTH, Ta3a), BBITAIKUBAIOIIAS CUjia, MEXaHUYeckass paboTa, MOIIHOCTb, TUIEUYO CHJIbI, MOMEHT CHJIBI,
KOA()PUIIMEHT TOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KMHETHYECKass U MOTCHI[MAJIbHAS DHEPIHs), MPU OMUCAHUM TPABUIHLHO
TPaKkTOBaTh (YU3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYUH, UX OOO3HAYCHHS W €IUHUIIBI (PU3MUECKUX BEJTUYWH, HAXOJUTHh
dbopMyIbl, CBA3BIBAIOIINE JaHHYI (PU3NUECKYH0 BEIWYMHY C JPYTMMH BEIMYMHAMU, CTPOUTH TPapUKH H3YYCHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS W TPOIECCHI, UCMOJB3ys TpaBUja CIOXKECHHS CUJI (BIAOJb OIHOM
npsimoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, NMPaBWIO paBHOBeCUs pbruara (0J0Ka), «30J0TOE TMPABUIIO»
MEXaHHMKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW PHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE SIBICHHUS, TPOIECChl M CBOWCTBA TeJl, B TOM YHCI€ M B KOHTEKCTE CHUTyaluil
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUUYMHHO--CICACTBEHHBIE CBS3U, CTPOUTH OOBsSCHEHHE U3 1-2
JIOTUYECKHUX I11ar0B C ONMOPOor Ha 1—2 M3y4eHHBIX CBOMCTBA (M3HUECKUX SABICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemiath pacy€THbIC 3a7auu B 1—2 NEWCTBHSI, MCTHOIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIIME (PU3NYECKUE BEITUYHHBI: HA
OCHOBE aHalIM3a YCJOBHS 3aJa4d 3alHChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MYECKUE BEIUYUMHBI B (HOPMYIBI U
MPOBOJIUTH PACUYEThl, HAXOJUTh CIPABOYHBIE JaHHbIE, HEOOXOAMMBIE ISl PEUICHUs 3a]ay, OIEHUBATh PEATHUCTUYHOCTH
MOJIYYCHHOU (DU3UYECKON BEITMUNHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPHU TMOMOMHU (HU3UIECKUX METOJOB, B OIMUCAHWU HCCIIECIOBAHUS
BBIJICJISTh IIPOBEPSIEMOE MPEANOJIoOKEeHUEe (TUIOTe3y), pa3iniyaTh U MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yNbTar, HaXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIAaTh BHIBOBI IO €T0 PE3yJIbTaTaM;

MIPOBOJUTH OMBITH MO HAOIIONCHUIO (PU3NUYECKUX SIBICHUN WM (DPU3NYECKUX CBOWMCTB TeN: (HOPMYIHUPOBATH MPOBEPSIEMBIC
MIPEANOI0KEHUs, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO OOOPYIOBAHUS, 3aMHUCHIBATH XOJ OMbITa W (OPMYITUPOBATH
BBIBO/JIBI;



BBINIOJIHATD MPSMbIE U3MEPEHUS! PACCTOSIHUS, BPEMEHH, Macchl Teja, 00bEMa, CUIIbl M TEMIIEpaTyphbl C HCIOIb30BAaHUEM
aHAJOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB C Y4ETOM 3aJaHHOM a0COJIOTHOM MOTPEIIHOCTU
U3MEpEHUN;

MPOBOJUTH UCCIEI0BAHUE 3aBUCHUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT APYTrOM C MCIOJIb30BAHUEM MPSMbBIX U3MEPEHUN
(3aBUCHMOCTHU MYyTH PABHOMEPHO JBIKYIIErOCs Tela OT BPEMEHU JABUKEHHS Tela, CUJIbI TPEHHUS! CKOJIbKEHUS OT Beca TeJa,
KayecTBa OOpabOTKH IMOBEPXHOCTEW Ted M HE3aBUCHMOCTU CHWJIBI TPEHHS OT IUIOUIAJAM CONMPUKOCHOBEHHUS TeJ, CHJIbI
YIPYrOCTH OT YJJIMHEHUS MPYKUHBI, BBITAIKUBAIOLIEH CHIBI OT 00bEMa MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT IJIOTHOCTH Teja, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUW IJIaBaHUS Te,
yCIIOBUM paBHOBECHS pbluara M OJIOKOB), Y4acTBOBaTh B IUIAHWPOBAHUM Y4YEOHOr0 HCCIEAOBAHHS, COOMPATh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHUS, CIeaysl MPEJIOKEeHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIC NMPEIIOKEHHBIX TA0JIUI U TPaQUKOB, JAeJIaTh BEIBOABI M0 pe3ybTaTaM HUCCIIEI0BAHMUS;

IPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYMH (IUIOTHOCTH BEIECTBA KUAKOCTU U TBEPAOIO TeNla, CUa TPEHUs
CKOJIBXKEHUS, 1aBJIEHUE BO3/1yXa, BBITAJIKUBAIOIAs CUJa, IEHCTBYIONIAs HA MOTPYKEHHOE B KUAKOCTH TENO, KO3PPUIEHT
HOJIE3HOT0 JIEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIysl NMPEAI0KEHHOM MHCTPYKIMU: NPU BBIOJIHEHUU U3MEPEHUN coOupaTh
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,

co0JIr01aTh TIPaBUJIa TEXHUKH 0€30IaCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYyI0BAHUEM;

yKa3bIBaTh NMPUHIUIBI AEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, JUHAMOMETp, COOOIIAIONINECS
cocyibl, 0apoMeTp, pblyar, MOJBUKHBIN 1 HEMOABUKHBIN 010K, HAKJIOHHAs IJIOCKOCTh;

XapaKTepHu30BaTh MPUHIMIIBI JEHCTBUS U3YUEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB € OMOPOIl HAa MX OMUCAHUS (B TOM
quciie: TMOAIIMIIHUKY, YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SBJICHUM U HEOOXOUMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH MpUMEpPHl (HAXOAWTHh HMH(MOPMALMIO O MpHUMEpax) MPAKTUYECKOTO HCIIONb30BaHUS (U3NYECKUX 3HAHUM B
MOBCETHEBHOM >KM3HM aJisi oOecriedeHuss Oe30MacHOCTH MPH OOpalleHuH ¢ MpuOOpaMHu M TEXHHUUYECKHMH YCTPONCTBaMH,
COXPAHEHUS 3J0POBbs U COOJIFOICHHSI HOPM DKOJIOTMYECKOTO IMOBEIEHUS B OKPYKAIOLIEH CPELIE;



OCYLIECTBJISITh OTOOpP MCTOYHUKOB HMH(popMauuu B MHTepHETE B COOTBETCTBHM C 3a/laHHBIM IOMCKOBBIM 3alpoCcOM, Ha
OCHOBE MMEIOIIMXCA 3HAHUM M MYTEM CpaBHEHUS DPA3IMYHBIX MCTOYHUKOB BBIIAECIATH MHPOPMALMIO, KOTOpas sBISETCA
MPOTUBOPEUYUBON UM MOXKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MpPHU BBIMOJIHEHUU YUYEOHBIX 3aJlaHU HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3UYECKOTro coaepx aHus,
CIpaBOYHbIE MaTepHualsibl, pecypchl ceT MHTepHer, BnajneTh NpuéMaMM KOHCHEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE€ KpaTKHE MHCbMEHHBIE U YCTHbIE COOOIEHHS Ha OCHOBE 2—3 MCTOYHUKOB HH(MOpMAIIU
(¢u3nUecKoro cojep>kaHus, B TOM YHUCJIE MyOJUYHO JeNaTh KpaTKUe COOOIIEHHUs O pe3yjbTaTax MPOEKTOB WM y4EOHBIX
UCCJIEIOBAHUN, TPU 3TOM TPAMOTHO HCIOJIb30BAaTh W3YUYEHHBIM MOHATUWHBINA amnmapar Kypca (U3UKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3EHTAllUEH;
OpU BBIMOJHEHUM YYE€OHBIX TMPOEKTOB M UCCIENOBAHUN paclpeAesiaTh OOsS3aHHOCTH B TpyNIe B COOTBETCTBUU C
IOCTaBJICHHBIMU 3aJjauaMM, CJEIWUTh 3a BBIIOJHEHHEM IUIaHA JEMCTBUH, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ] B
NEATEIIBHOCTD IPYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YYUTHIBAasi MHEHHUE OKPYXKAIOLIKX.

K koH1y o0yuenus B 8 kiacce rnpeiMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTb C(POPMUPOBAHHOCTD Y
o0ydJaromuxcss yMEHHI:
UCIIOJIB30BAaTh IIOHATHUA: Macca U pasMepbl MOJIEKYJ, TEIJIOBOE IBIKEHHE aTOMOB W MOJIEKYJ, arperaTHble COCTOSHMS
BEIIECTBA, KPUCTAIUIMUECKHE U aMOp(HBIE TeNa, HACBIEHHBIA U HEHACBIIIEHHBIN Nap, BIAXXHOCTh BO3AYyXa, TEMIIEpaTypa,
BHYTPECHHSSL DHEPIUs, TEIJIOBOM [BUIATElb, JJIEMEHTAPHBIM IEKTPUUYECKUM 3apsif, IEKTPUUYECKOE I0JIe, NMPOBOJHUKU U
TUDJIEKTPUKH, TIOCTOSHHBIA JJIEKTPUYECKAN TOK, MArHUTHOE I10JIE;
pasnuyarh sBJICHUS (TEIUIOBOE PACIIMPEHUE W CXKATHE, TEIUIoNepeaaya, TEIIOBOE PaBHOBECHE, CMAYNBAHNE, KAIUJUIIPHBIE
ABJICHHS, WCHApPEHWe, KOHJEHcAuus, IUIaBJIEHUWEe, KpUCTauIM3auus (OTBEpIEBAaHME), KHUIIEHUE, TeIulonepenaya
(TemIonpoOBOAHOCTb, KOHBEKLIHS, HM3JIYyYEHHUE), DJIEKTpU3alMs Tell, B3aUMOJECUCTBUE 3apsAJ0B, JEUCTBHUS 3JIEKTPUUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHME, B3aWMOJCHCTBUE MArHUTOB, JEHCTBHE MAarHUTHOTO TIOJ HA MPOBOJHHUK C TOKOM,
ANEKTPOMAarHUTHasi MHAYKIHS) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JAHHOE
dusnueckoe SBICHUE;



pacrio3HaBaTh MPOSBJICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUU B OKPYXKAIOIIEM MHpE, B TOM uuclie GU3UUYECKUE SBICHUS B
MPUPOJE: MOBEPXHOCTHOE HATSXKECHUE W KANWUISAPHBIC SIBIICHUS B MPUPOJEC, KPUCTAIUIBI B mpupoie, u3nydenue ColHia,
3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 00pa30BaHKHE POCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUUYECKUE SIBJICHHUS B aTMocdepe,
ANIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMIIH, APei] MOIIOCOB, POJIb MATHUTHOTO MOJIS JIJIsl )KU3HU Ha 3emIle,
MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B YUeOHYIO0, BBIJICSATh CYIIIECTBEHHBIE CBOMCTBA (IIPU3HAKH )
bU3UYECKUX SBJICHUM;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeN U (DU3UUECKUE SBIICHUS, UCTIONIB3Ys (PU3NUECKUEe BEIMUUHBI (TEMIIepaTypa, BHYTPEHHSS
SHEprus, KOJUYECTBO TEIUIOTHI, yJAEJbHAs TEIIOEMKOCTh BEIIECTBA, YJAEIbHAas TEIUIOTa IUIABJIEHUS, YAEIbHAs TEIOTa
napooOpa3oBaHusi, YJeidbHas TEIUIOTa CrOpaHMsl TOIUIMBA, KOA((PUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI,
OTHOCHUTEJIbHAS BIJIAXKHOCTh BO3JyXa, JJIEKTPUUYECKHM 3apsl, Cuja TOKa, DJIEKTPUYECKOE HAIpSIKEHUE, CONPOTHUBIIECHUE
IIPOBOJIHUKA, YACIHHOE COMPOTHUBIICHUE BEIIECTBA, paOOTa M MOIIHOCTh JICKTPUYECKOTO TOKA), P OMKHCAHUU MPABWILHO
TPAKTOBaTh (PU3UYECKUA CMBICI HCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (DU3UYECKUX BEIUYUH, HAXOIUTh
(dbopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTHh TIpapuKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUUHH;

XapaKTepru30BaTh CBOWCTBA TeJd, (DU3UYECKUE SIBICHUS M MPOLIECCHI, HCIOIb3YyS OCHOBHBIE MOJOXKEHUS MOJIECKYJISPHO-
-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA, IPUHIUI CYNEPIO3UIUU MMOJEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS
3apsiaa, 3akoH Oma [l yyacTka 1enu, 3akoH J[xoyns—JIeHIa, 3aKkoH COXpaHEHUs SHEPIruH, MPU 3TOM JaBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUYECKOE BHIPAKECHUE;

OOBSACHATH (HPU3MYECKUE TPOIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyaIMil MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISATh MPUUNHHO-CICACTBEHHBIE CBA3U, CTPOUTHh OOBSICHEHHE M3 1—2 JOTWYECKUX IIaroB ¢ omopout Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBICHUH, (U3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3a7aud B 2—3 NEWCTBHSI, MCTOIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3MUECKHUE BEIMYMHBI: Ha
OCHOBE aHaJM3a YyCJIOBUS 3aJlaud 3alKMCBhIBATh KPATKOE YCIOBHUE, BBISIBIATH HEIOCTATOK JAHHBIX Ui PEIICHUS 3a7ayM,
BBIOWPATH 3aKOHBI B (OPMYIIBI, HEOOXOMUMBIE IJIsl €€ PEIIeHUs, MPOBOIUTH PACUETHl U CPABHUBATH MOIYYCHHOE 3HAUCHHE
(bu3nuecKkoi BETUINHBI C U3BECTHBIMH JIAHHBIMU;



pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO pEHIUTh MPU TMOMOIIM (U3UYECKUX METOJ0B, HCIOIb3Yys OINUCAHUE
WCCIIEIOBAHUSI, BBIICIATh MPOBEPSIEMOE MPEANON0KEHUE, OIEHUBATh MPABUIBHOCTh MOPSIKA MPOBEACHUS HCCIICIOBAHUS,
JienaTh BIBOJIBI,

MPOBOJIUTH ONBITHl 1O HAOMIOJAECHUIO (PUBMYECKUX SIBJICHUU WM (U3UYECKUX CBOUCTB Tel (KAMWUISIPHBIC SIBJICHUS,
3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro o0BEMa, TeMmmepaTypbl, CKOPOCTH TNIpollecCa OCThIBAHWUS W HATPEBaHUSA TMIPU
U3JIYYCHUH OT LIBETa M3JIyYarolien (oraomnaroiieid) moBepXHOCTH, CKOPOCTh UCHIAPEHUS BOABI OT TEMIIEPATyphl KUJIKOCTH U
iomaau €€ MOBEPXHOCTH, AICKTPHU3AIUS TEd M B3aUMOJEHUCTBHE DJICKTPUUECKUX 3aPSI0B, B3AMMOJCHCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yaJIU3allsi MAarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, JCHCTBUS MAarHUTHOTO TOJIS HA TMPOBOJHHUK C TOKOM,
CBOMCTBA  dJJIEKTPOMAarHuTa, CBOWCTBA DJICKTPOJBHUTATENS] TOCTOSHHOTO TOKa): (OPMYJIHpPOBATH IPOBEPSIEMBIC
PEATNONIOKEHUS, COOMPATh YCTAHOBKY W3 TMPEJIOKEHHOTO O00OpYI0BaHUS, OIMUCHIBATH XOJ OIbITa W (POPMyIHMpOBATH
BBIBOJIBI,

BBIMIOJHATh TMPSIMbIE W3MEPEHHUs TEMIIePaTypbl, OTHOCUTEIHHOM BIIAXKHOCTH BO3JlyXa, CHUJIBI TOKA, HAMNPSKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3UYECKUX BETUUYMH, CPABHUBAThH PE3yJIbTaThl U3MEPEHHUH ¢ yUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH;

IPOBOAUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHON (DU3MYECKOW BEIMYMHBI OT IPYrol ¢ MCHOJIB30BAHUEM MPSIMBIX U3MEPEHUN
(3aBUCHMOCTBH COIPOTHUBIICHHS MTPOBOJHUKA OT €ro JJWHBI, TUIONIAJHN MONEPEYHOr0 CEYEHUSI W yNEIbHOTO COMPOTUBICHUS
BEIIECTBA IMPOBOJHUKA, CHJIBl TOKA, HUAYHIETO Yepe3 MPOBOJHHUK, OT HANpPsDKEHUS Ha TMPOBOJHHUKE, HCCIIEIOBAHHE
MOCIIEIOBATENIBHOTO M TMapaJJIeIbHOrO0 COCJAMHEHHM MPOBOAHUKOB): MJIAHUPOBATh HCCIEOBaHHE, COOMpATh YCTAHOBKY U
BBITIONTHATh M3MEPEHUs, CIeAys MPENJIOKCHHOMY IUIaHy, (UKCHPOBATh PE3yNbTaThl TMOJYYEHHON 3aBUCHUMOCTH B BHIIC
TabyuIl ¥ TpauKOB, AEIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

MIPOBOJUTH KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BEIMUYMH (yAelbHAs TETUIOEMKOCTD BEIIECTBA, COMPOTUBIICHUE MTPOBOIHUKA,
paboTa ¥ MOITHOCTH JIEKTPUUECKOTO TOKA): TUIAHUPOBATH M3MEPEHUs, COOMpPaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEMys
MPEJIOKEHHON NHCTPYKIIMU, U BEIYUCIISITH 3HAUCHUE BETUYUHBI;

coOTI01aTh TIPaBWJIa TEXHUKH 0€30MTaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

XapaKTeprU30BaTh MPUHIIUIIBI IEUCTBHS U3yYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOWCTB C OTIOPOM HA MUX OMHUCAHUS (B TOM
YyyCcje: CHUCTeMa OTOIUIEHUS JIOMOB, THTPOMETp, mHapoBas TypOWHa, aMIIEpMETp, BOJIBTMETpP, CUETUHUK DIECKTPUUECKOM



SHEPrUH,  AJIEKTPOOCBETUTENbHBIE  MPUOOpBI,  HAarpeBaTelbHbIE  AJIEKTPONPUOOpPHI  (MPUMEPBI),  AIEKTPUUECKHE
MPEeIOXPAHUTENH, BJIEKTPOMATrHUT, 3JIEKTPOABUTATENb MOCTOSHHOTO TOKa), UCHOJIb3Yysd 3HAHHUS O CBOMCTBaxX (hU3MYECKUX
ABJICHUN U HEOOXOAUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPHUTENIbHbIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKaM
(’KUJIKOCTHBIM TEpMOMETpP, TEPMOC, NICUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO CTOPaHHs, 3JIEKTPOCKON, PeocTar),
COCTaBIIAITb CXEMBbI JJIEKTPUUYECKUX LEeNel C IMOCIeNI0BaTeIbHbIM U MapayiebHbIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX IIeTIeH;
NPUBOJIUTH TMPUMEPHl (HAXOAUTh WHGOPMAIMIO O MPHUMEpPax) MPAKTUYECKOTO HCIOIb30BaHUA (PU3NYECKUX 3HAHUN B
MOBCEITHEBHOM >KM3HU JUIsl oOecrieueHuss 0e30MacHOCTH MpU OOpalieHUuu ¢ NMpubopaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXPAaHEHUS 3[I0POBbS U COOIIOICHHSI HOPM DKOJIOTMYECKOT0 MOBEICHUS B OKPYKAlOILIEH cpejie;
OCYHIECTBIISITh MOUCK HMH(pOpManuu ¢uzndeckoro coaepkanus B MHTepHeTe, HAa OCHOBE UMEIOIIUXCS 3HAHUUW U IMYTEM
CpaBHEHUS JTOMOJHUTEIBHBIX UCTOYHUKOB BBIJIETSATH MHPOPMAIIMIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON WU MOXKET OBITH
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TIPU BBIIOJIHEHUH Y4YEOHBIX 3aJlaHUi HAay4YHO--TIOMYJSIPHYIO JIUTEpaTypy (U3HUECKOTO COJep KaHMs,
CIIpaBOYHBIE MaTepHalibl, pecypchl ceTh HHTepHeT, BnaneTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(}OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPAaTKUE YCTHBIE COOOIEeHUs, 00001mas nHOpPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB
¢uznueckoro conaepkaHus, B TOM 4YHUCJIE€ NyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOCKTHOW WM HCCIEI0BATEIbCKON
JESITEeIbHOCTH, NPU 3TOM TI'PaMOTHO HCIOJIb30BaTh W3YYECHHBIM NOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIIJICHUE ITPE3EHTALlUEH;
IPU BBIIIOJHEHUU Y4YEOHBIX NMPOEKTOB M HCCIENOBAaHUM (U3NYECKUX IMPOLIECCOB paclpeiensiTh 00sS3aHHOCTH B IpyMIE B
COOTBETCTBHHM C IOCTaBICHHBIMM 33Ja4aMHM, CIECAUTH 3a BBINOJIHEHUEM IUIAHA JEUCTBUN U KOPPEKTHUPOBATH €ro, aJ€KBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JE€ATEIbHOCTb TPYIIIbI, BBICTPANBATh KOMMYHHMKAaTUBHOE B3aUMOJEWUCTBHE, MPOSBIAA
TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoH1y o0yueHust B 9 kiacce rnpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTpa)xkaTh CPOPMHUPOBAHHOCTD Y
o0yyJaromuxcs yMEHUI:



WCIIOJIB30BaTh MOHSTHUS: CUCTEMAa OTCUETa, MaTepUalibHasl TOYKA, TPACKTOPUS, OTHOCUTEILHOCTh MEXaHUYECKOTO JABUKEHUSI,
nedopmanus (ympyras, IIacTUYECKasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3Kd, LEHTP
TSDKECTU, a0COJIFOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECUE, MEXaHUYECKHE KOJIeOaHUS U BOJIHBI, 3BYK,
MHPpa3BYyK U YyIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIIKaja JJICKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U MOTJIONMICHUS, alb(a-, 0eTa- U raMMa-u3IyuyeHUs], U30TOTI, siICpPHAs YHEPTETHUKA;
paznuuath SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHWHOE JBWIKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOTHOE TIaJICHUE TeJl, PABHOMEPHOE JIBIKEHHE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE TEJ, PEAKTUBHOE JIBH)KEHUE,
KojebaTenbHOE JABIKCHHE (3aTyXalolue U BBIHYXKJICHHBIC KOJIeOaHMs), pe30HAHC, BOJTHOBOE JBMIKEHHE, OTPAKEHUE 3BYKA,
NpSIMOJIMHENHOE PacCIpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETAa, Pa3jioKEeHUE
0eqoro cBeTa B CIEKTP U CIOXXCHUE CIHEKTPabHBIX IIBETOB, JIUCIEPCHUS CBETa, €CTECTBEHHAs pPaJuOaKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEMYATOrO0 CIIEKTpa H3JIY4YeHHUs) 10 ONHCAHMI0 HMX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBIEHUE U3YyYEHHBIX (PU3NUYECKHUX SBICHUM B OKpY)KarolleM MUpe (B TOM uucie (U3NYECKUE SBICHUS B
OpUpojie: TPWIMBHL U OTJIHUBBI, ABMXKeHUE TiaHeT COJIHEYHON CHUCTEMBbI, PEaKTUBHOE ABUKEHHE >XUBBIX OpPraHU3MOB,
BOCTIPUSATHE 3BYKOB KHBOTHBIMH, 3€MJIETPSICEHUE, CECMUUYECKHUE BOJIHBI, I[yHaMH, X0, I[BETA TEJ, ONTUYECKUE SIBICHUS B
npupoje, OMOJIIOTMYECKOe JACHCTBUE BHUIUMOTO, YIbTPAa()HOIETOBOIO MU PEHTTEHOBCKOTO W3IYYCHHH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (HDOH, KOCMUUYECKHE JTY4YH, PAAHOAKTHBHOE U3ITyUY€HHE MPUPOJHBIX MUHEPAJIOB, JCHCTBHE PaJMOAKTUBHBIX
U3TTy4YEeHUH Ha OPraHU3M YEeJIOBEKa), MPU ITOM NEPEBOIUTH MPAKTUYECKYIO 3a/layy B y4e€OHYIO, BBIACIATH CYIICCTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

OMKCHIBATh M3YUYCHHBIE CBOMCTBA TEN U (PU3WUYECKUE SIBICHUS, UCTONB3YS (U3HMUECKUE BETUUYHHBI (CPEIHSSI U MTHOBEHHAs
CKOPOCTh TeJla MpU HEPAaBHOMEPHOM [BUKEHUHU, YCKOPEHUE, NMEpPEMEIIECHHUE, MyTh, YIJIOBasl CKOPOCTb, CHJIa TPEHHUS, CHIIA
YIOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOHOTO TaJCHUS, BEC TeJIa, UMITYJIbC TeJla, UMITYJIbC CHITbI, MEXaHW4YecKas paboTa
U MOIIHOCTb, MOTEHIMAJbHAsl SHEPrusl Teja, MOAHSATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHUUANIbHAS SHEPrus CKaTou
MPYKUHBI, KHHETUYECKasl SHEPrusl, MOJHAsA MEXaHUYECKas YHEPTUsl, IEPUOJI U YaCTOTa KOJeOaHU, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTesib MPEJIOMJIEHUS CpeIbl), MPU OMNUCAHUU MPABUIBHO TPaKTOBATh
(U3UYECKUl CMBICT HUCIOJb3YEMbIX BEIUYMH, OOO3HAUYEHUS U €IAUHUIBI (U3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,



CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMUYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpadUKH H3YyUYCHHBIX 3aBUCHMOCTEU
(bU3UYECKUX BETUYNH;

XapaKTepHU30BaTh CBOWCTBA TeN, (M3MYECKUE SBICHHUS W TIPOIECCHI, HWCIOJIb3YsS 3aKOH COXPAaHCHHS DSHEPTUU, 3aKOH
BCEMHPHOTO TATOTCHHMSI, TPHUHIIMIT CYMEPIO3UIIMN CHJI, TPHHIMI OTHOCUTENbHOCTH [ 'amwies, 3akoHbl HbIOTOHA, 3aKOH
COXPaHCHUS UMITYJIbCA, 3aKOHBI OTPAXCHUS U MPETOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsIOBOTO U MacCOBOTO YHCEII MPHU
SIEPHBIX PEAKITUAX, TIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alMCHIBATh €0 MAaTEMAaTHYECKOE BHIPAKCHHUC;
OOBSCHATHh (YU3UYECKUE TPOIECChl U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CHUTYyaIlMil MPaKTHKO-OPUECHTHPOBAHHOTO
XapaKTepa: BBISBIATh IPUYNHHO--CIICJICTBCHHBIC CBS3U, CTPOUTh OOBSICHECHUE U3 2—3 JIOTHUECKHX IIAaroB ¢ OMopoi Ha 2—3
M3YYCHHBIX CBOMCTBA (DM3MUCCKHUX SIBJIICHUH, PU3NUCCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

periath pacuéTHBIC 3a/1aun (ONUPAIONIUECs Ha CUCTEMY M3 2—3 ypaBHEHHI ), UCIIOJIb3Ys 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIIUE
(¢u3HUecKkre BEJIMYHMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJlayM 3alMCHIBATh KPATKOE YCIOBHE, BBISABJIATH HEJIOCTAIOIINC HIIH
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAHMMEBIE ISl PEIICHHUS, MPOBOIUTH PacuEThl U OIICHWBATH
PEATMCTUYHOCTb MOJTYICHHOTO 3HAaYCHHS (PH3NYECKON BEIIMUUHBL

pacmo3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO pEIIUTh TMPU IMOMOIIK (UINISCKUX METOJOB, HCIONB3YS OIUCaHHE
WCCIICJIOBAHNUS, BBIICIIATH MPOBEPSEMOE MPEANOIOKCHHE, OIICHUBATh MPABHILHOCTD IMOPSJIKA MPOBEICHUS HCCIIEIOBaHU,
JeNIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJCHUI U OTIBITOB,

IPOBOJIUTH OIBITHI MO HAOMIOJACHUIO (U3MUYECKUX SBICHUW WM (U3NICCKUX CBOWCTB TeN (M3yYCHHE BTOPOTO 3aKOHA
HeroToHa, 3aKOHa COXpaHEHHWs DHEPIHH, 3aBHCHMOCTH IEpHOJA KOJCOAHWH MPYKUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH TIPY>KUHBI W HE3aBHCHMOCTb OT aMIUIMTYAbl MaJbIX KOJIeOaHWH, MPSMOJIMHEHHOE paclpOCTpaHEHHUE CBETa,
pasnokeHue Oenoro CBeTa B CHEKTP, M3YYCHHUE CBOWCTB HM300paKEHHS B TUIOCKOM 3€pKaje W CBOWCTB H300pa’KEHUS
MpeaMeTa B COOMPAIOIEei JIMH3E, HAOMIOACHUE CIIONIHBIX U JTMHEHYAThIX CIIEKTPOB U3IIYUYCHHS): CAMOCTOSITEIbHO COOMPAThH
YCTaHOBKY M3 M30BITOYHOTO HAOOpa 000pyA0BaHMS, ONUCHIBATH X0/ OMBITA U €T0 PE3YJIbTaThl, JOPMYIUPOBATH BEIBOJIHI;
MPOBOJUTH TPH HEOOXOMMMOCTH CEPHUI0 TPAMBIX H3MEPEHUH, OMpenensss CpeaHee 3HAYCHUE H3MEpPSIeMON BEIUYUHBI
(poxycHOE paccTosiHHE COOMPAFOIIIEH TUH3BI), 000CHOBBIBATH BBIOOP crIoco0a u3MepeHus (M3MEPUTEIIHLHOTO MPUO0opa);
MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEH (DU3NIECKUX BETUYHMH C MCTIOIB30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTD My TH
OT BPEMEHU TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HA4aJIbHON CKOPOCTH, Meproia KojaeOaHnii MaTeMaTHIeCKOTO MasTHUKA



OT JJIMHBI HHWTH, 3aBUCHMOCTH yIjla OTPaXXEHHUS CBETa OT yIJla MaJgeHWus M YIJia TMPeIOMIICHUS OT yria TaJAcHHs):
TJIAHUPOBATh MCCIIEIOBAHUE, CAaMOCTOSATEILHO COOMpATh YCTaHOBKY, (DMKCHPOBATH PE3yJIbTaThl MOJYICHHOW 3aBUCUMOCTH
(¢u3HYECKUX BETUYNH B BUJE TAOJIUIT U Tpa(UKOB, JI€TIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIICIOBAHNUS;

MIPOBOJUTL KOCBCHHBIC M3MEpPEHUs (U3MUCCKHX BEIWYWH (CPEHHSS CKOPOCTh M YCKOPEHHE Tela MPH PaBHOYCKOPECHHOM
JBUKCHUHU, YCKOPEHUE CBOOOIHOTO IMaJCHUS, KECTKOCTh MPYXKHUHBL, KOIDPHUIMEHT TPEHUS CKOIBKCHHS, MEXaHWYECKas
paboTa W MOIIHOCTh, YacTOTa M TEPHOJ] KOJICOAHWH MAaTEeMaTHYECKOrO W TMPYXKMHHOTO MAasSTHHKOB, ONTHYECKas CHJIa
coOuparomei JUH3bI, PaJHMOAKTHBHBIM ()OH): TUTAHMUPOBATH HM3MEPEHUS, COOMPATh DKCICPUMEHTAITBHYIO YCTAaHOBKY H
BBITIOJHATE HM3MEPEHUS, CIEAys NPEIIOKCHHOW WHCTPYKIIMK, BBIYHCIATH 3HAYCHHWE BCJIMYMHBI W aHAJIM3UPOBATH
HOJIYYCHHBIE PE3yJIBTATHI C YIETOM 3aJaHHOU MTOTPENTHOCTH U3MEPCHHIA;

COOJTFO/IaTh TIPAaBHJIA TEXHUKH O€30MaCHOCTH MPH padoTe C 1abopaTOPHBIM 000pyTI0BAaHUEM;

pa3auvaTh OCHOBHBIC TPHU3HAKH HM3YyYCHHBIX (PU3MUYECKHX MOJENICH: MaTepuajibHas TO4YKa, aOCOJIIOTHO TBEPIOE TEIO,
TOYEYHBII HCTOYHUK CBETA, JTyY, TOHKAs JINH3A, IUIaHETapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIENTb aTOMHOTO SI/Ipa;
XapaKTepH30BaTh MPHUHIIMUITEI JEHCTBUS H3YUCHHBIX MPHOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOI Ha MX ONMUCAHUS (B TOM
qHCclie: CIUIOMETp, AATYUKU TIOJIOKCHHS, PACCTOSHHSI W YCKOPEHHS, pakeTa, JXOJOT, OYKH, MepucKom, (oToammapar,
ONITUYECKUE CBETOBOJBI, CIEKTPOCKOTI, TI03UMETp, Kamepa BuiibcoHa), HCIOb3yst 3HAHUS O CBOMCTBAX (PU3NICCKUX SIBICHU N
U He0OX0oauMbIe (PU3NYECKHIE 3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HW3YYCHHBIX TEXHHYECKUX YCTPOMCTB, W3MEPHUTEIBHBIX NPUOOPOB U
TEXHOJIOTUYECKUX TIPOIIECCOB TIPU PEIICHUH YYeOHO--TIPaKTHYECKUX 3a/lad, ONTHYECKHUE CXEMBbI I TIOCTPOCHHUS
M300paKEHUN B IJIOCKOM 3€pKajie U cOOUparoleH JIMH3E;

MPUBOJIUTH TMPUMEPHI (HAXOAUTh WHGOPMAIMIO O MPUMEpPaX) MPAKTUYECKOTO HCIOIb30BaHUS (HU3MYECKUX 3HAHUNU B
MOBCEAHEBHOM KU3HU [IJIsi oOecriedeHnss O€30MacHOCTH MpU OOpalleHuH ¢ MpudopamMu W TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHUS 3OPOBbS M COOTFOICHHSI HOPM IKOJIOTHYECKOTO IMMOBEICHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBIISITh MOUCK WHpOpManuu (HU3NIECKOTO cojepkanus B MHTepHETe, caMoCTOSATENbHO (OPMYIHPYS MOUCKOBBIN
3ampoc, HAXOAWTh IYTH OMpPEACNICHUS JOCTOBEPHOCTH TOJYYCHHOW HH(OpMAIMM HA OCHOBE HWMEIONIMXCS 3HAHUA W
JIOTIOTHUTEIIBHBIX HCTOYHUKOB;



WCIIOJb30BaTh TMPU BBINOTHEHUM YUYEOHBIX 3aJaHUi HAyYHO--TIONMYJSIPHYIO JUTEpaTypy (PU3HUECKOTO COaepKaHus,
CIIpaBOYHBIE MaTepualbl, pecypchl ceTu HWHTepHeT, BiajeTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE W YCTHBIE COOOIIECHHMS Ha OCHOBE HH(OpMAIMKM U3 HECKOJbKUX HMCTOYHUKOB
(bU3UYECKOro cojAepKaHus, MyOIUYHO MPECTABISATh PE3YIbTaThl MPOESKTHOW WU HCCIEAOBATENHCKONU ACATEILHOCTH, MPH
9TOM TPaMOTHO HCIOJIb30BaTh W3YUEHHBIA TMOHATHUUHBIN amnmapaT u3y4aeMoro pasjiena (QU3UKA U COMPOBOXKIATH
BBICTYTUJICHUE TIPE3CHTAIUEN ¢ YUETOM OCOOCHHOCTEH ayUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoJsnuecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n nporpamMMbl Beero Kontpoabnbiel IIpakTudecknel 5,q30patennnnie
padoTsbI padoThI pecypebi
Paznea 1. @Pu3uka u e€ posib B NO3HAHMHU OKPYKAKOIIEr0 MUpa
bu6moreka [IOK
- 2 0 0
11 Dusnia - HayKa 0 npupoze https://m.edso0.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 Du3HUCCKUE BEUHHEI https://m.edsoo.ru/7f416194
. bu6moreka [IOK
2 0 1
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS https://m.eds00.ru/7f416194
Hroro 1o pasueny 6
Pasznes 2. IllepBoHayaibHble CBeJJeHUS 0 CTPOEHUN BellleCTBA
bu6moreka [IOK
2.1 Crpoenue emecTsa L 0 . https://m.edso0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 0 1 bubnuorexa [JOK
' BeIllECTBA https://m.edso0.ru/7f416194
bu6moreka [IOK
2 1 1
2.3 ArperatHble COCTOSIHHS BEIIECTBA https://m.eds0o.ru/7f416194
Utoro no pazneny 5
Pa3gen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [[OK
3 0 1
3.1 Mexanuteckoe npikenne https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4 0 1
3.2 Hrepuus, macca, mioTHoCTS https://m.edso0.ru/7f416194
3.3 Cuna. Buns! cun 14 1 2 bubanorexa [IOK

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

21

Pa3nes 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

41 [asnenue. [lepenaya nqaBineHus: TBEPAbIMU 3 1 bubnuorexa [JOK
' TeIaMU, JXUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBaienne xuKocTH ° 0 https://m.edso0.ru/7f416194
bu6morteka [IOK
1
4.3 ATmoChepHoe faBeHme 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo paszueny 21
Pa3nes 5. PaGora u MomiHOCTh. JHEprus
bu6moreka [IOK
>1 Pabora u momHocTs 3 . https://m.edso0.ru/7f416194
bu6moreka [IOK
52 Ipocteie mexanusmb! ° . https://m.edso0.ru/7f416194
bu6moreka [IOK
53 Mexasurieckas SHeprius 4 0 https://m.edso0.ru/7f416194
Hroro no paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

KosnuecTBo yacon DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K - (uu¢posrIe)
} NPOrpaMMbl Beero OHTPOJILHbIE PAKTHUECKHE]  oGhazoBaTenbHBIE
padoTsbI padoThI pecypeb
Pasznea 1. TensioBble siBjieHUst
. bubmmoreka [IOK
7
1 CTpoenne i CBOHCTBA BeIIICCTBA 0 0 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
. 21 1
12 Terioseie mporecce! > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Paznea 2. DyleKTpu4YecKHe 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHBIE TeJla U 7 0 1 bubmuotexa [JOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
. 20 1 7
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 6 1 15
23 MarsHTHbIe ABICHHS https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 4 0 0
24 DICKTPOMATHHUTHAS HEIYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KosnuecTBo yacon DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
} nporpamMMbl Beero Kourpoarnrie| Ilpakruyieckue o0pasoBaTeJbHbIC
padoTsbI padoThI pecypeb
Paznea 1. Mexannyeckue siBJ1eHUs
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OTIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
20 1 3
1.2 Bsaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
13 3aKOHEI COXpaHeHHs https://m.edsoo.ru/7f41a4a6
Hroro mo paszuaeny 40
Pa3znen 2. Mexannueckne Kojae0aHUsI U BOJHbI
bu6mmoreka [IOK
7 0 3
2.1 Mexanmaeckue Konebanns https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8 1 3
2.2 Mexauuueckue BOJHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 2 bubnuoreka [JOK
' 3JICKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bu6mmoreka [JOK
6 0 2
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHUE TIPUOOPBI 6 0 3 bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [{OK

4.3 Pa3znoxxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 15
Paznes S. KBanTOoBbIE sIBJICHUS
bubmmoreka [{OK
) 4
5.1 Hcnyckanue u morjioneHne CBeTa aToMOM 1 https://m.edsoo.ru/7fA1ada6
bubmmoreka [{OK
. 1
52 CTpoenne aTomMHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
. 7 1
5.3 SAnepHblie peakuu https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 17
Pa3nes 6. IloBTopuTe/ibHO-00001aI01IIMIi MOTYJIb
6.1 [ToBTOpeHue 1 0000ImEeHNEe COACPIKAHUS 9 2 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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