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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00IIer0 0Opa30BaHMs COCTABIIEHA Ha OCHOBE IMOJIOKEHHUHN U TpeOOoBaHUM
K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTelbHOW mporpammsl, npeacrasieHHbix B @PI'OC 000, a
TaKke ¢ yd€roMm QenepanbHoil paboueil mporpamMMmbl BocnuTaHusi W KoHuenuuu mnpenogaBaHus y4yeOHOro mpeaMera
«Duzukay.

CopepxaHue TmporpaMmbl IO (U3MKE HampaBieHO Ha (QOPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOydaromuxcs ¥ OpraHu3alyi0 U3ydeHUs (PU3UMKU Ha JAESTeNIbHOCTHOW ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpenmera B peanuzanuu TpedoBanuit PI'OC OOO K MmIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOYyYeHHs, a TAaKXKe MEXKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIET0 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET pacHpelesieHue yuyeOHOro marepualia 1mo rojgaMm oOydeHus (o Kjaccam),
npeayiaraeT MpUMEPHYIO MOCIEA0BATENBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJECPHKAHUS
U y4€Te BO3pPACTHBIX OCOOEHHOCTEH 00yYalomuXCsl.

[Iporpamma mo ¢usmke pazpaboTaHa C ILENbI0 OKa3aHWS METOJUYECKOM TMOMOIIM YYUTEII0 B CO3AaHUM paboueit
IPOrpaMMBbl IO Y4EOHOMY TIPEIMETY.

®uznka SBISIETCS CHUCTEMOOOPA3yIOIMUM JIJIsi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY (u3udeckue
3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB M SBJICHUH, U3ydyaeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U (pu3ndeckoil reorpadueii,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MPEJOCTABIACT HauOoJee sicHble 00pa3libl MPUMEHEHUS HAYYHOTO
MeTO/1a TIO3HAHHUS, TO €CTh CII0Cc00a MOMYUYEHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 riIaBHBIX 33434 (U3MUECKOro 00pa3oBaHUs B CTPYKType oOIIero o0pa3oBaHHsS COCTOUT B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAay4YHO! I'paMOTHOCTH U MHTEpeca K HayKe Y 00y4Jarouxcs.

N3yuenne ¢u3nkm Ha 0a30BOM ypOBHE IIPEANOjiaraeT oOBJIAJACHHE  CIEAYIOIMMH  KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOINMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHHUS,
e OLEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;



e HHTCPIPCTHUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC N0KA3aTCIbCTBA AJIS ITOJTYYCHUA BBIBOAOB.

Henu wm3ydyenus (GU3MKA HA YPOBHE OCHOBHOrO oOLIEro oOpa3oBaHHUs omnpeneneHbl B KoHIenuuu mnpenojiaBaHus
yueOHoro mpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit ®enepanuu, peanu3yrOIIUX OCHOBHBIE
oO1reo0pa3oBatesibHble MpOrpaMMbl, yTBepkaAEHHOU perienneM Komneruu MunucrepctBa mnpocsemieHus Poccuiickoit
®deneparuu (mporokon ot 3 aekadpst 2019 r. Ne [1K-4BH).

Ieaun nzyyenus pusuku:

npuoOpeTeHre HHTEepeca U CTpEeMJICHUS OOydaroluxcsi K HAyYHOMY HW3YUYCHHUIO TPUPOJIbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TNPEJCTABICHUNA O HAYYHOM METOJIe MO3HAaHMS U (HOPMUPOBAHHE HCCIEAOBATEIBCKOTO OTHOILIEHUS K
OKPY’KAIOITUM SIBJICHUSIM;

dbopMHUpOBaHME HAyYHOTO MHPOBO33PEHUA KaK pe3ylbTaTa M3y4YeHUsS OCHOB CTPOEHUS MaTepuu U
dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE TIPEJICTABICHUN O pOJIM (PU3UKH JJIs1 PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oymymied npodeccHOHATbHOM NeATeTbHOCTH, CBA3AHHOM C
(u3UKOM, MOATOTOBKA K JajbHEHIIIEMY 00YyUEHHUIO B 3TOM HaIPaBJICHUH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IIporpaMmsel 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O 06I[I€FO O6paSOBaHI/I}I obecneunBaeTCs

peleHrueM CIICIYIONNX 3a4a4:

npuOOpEeTeHne 3HAaHUM O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHUX,
MAarHUTHBIX U KBAaHTOBBIX SBJICHUSIX;

MPUOOPETEHNE YMEHUI OMUCHIBATh M OOBSICHATH (DU3UUYECKUE SIBICHUS C UCIIOIH30BAHUEM MOTYYCHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a7]a4 C MCIOIb30BaHUEeM (U3MUYECKUX MOJIENIeH, TBOPUECKUX
Y MPAKTUKO-OPUEHTUPOBAHHBIX 33144,

pa3BUTHE YMEHUU HAOIIOJaTh TPHUPOAHBIC SBICHUS U BBIMOJIHATH ONBITHI, JabopaTopHble paboOThl U
AKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C UCII0JIb30BAHHEM U3MEPUTENIBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpMANHEH (PU3NIECKOTO CONEpIKaHMs, BKIIOYAas WHPOPMAIUIO O COBPEMEHHBIX
TOCTIKEHUAX (U3HUKH, aHATU3 U KPUTHYECKOE OIICHUBaHNE HH(POPMAIINH;



e 3HAKOMCTBO cO cdepamu mnpodheCcCHOHATBHON IeATEIBbHOCTH, CBS3aHHBIMA C (U3UKOW, M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTHKCHUSAX (PU3NUECKON HAYKH.

Ha u3yuenne Qusuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO oOmIero odpazoBaHusi orBoautcs 238 4vacos: B 7

Ki1acce — 68 yacoB (2 yaca B Hezel0), B 8 kinacce — 68 gacoB (2 gaca B HeAenio), B 9 kimacce — 102 gaca (3 gaca B HEAEIO).



COIAEPKXAHHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoje. SArineHus npupoapl. OU3MYECKUE SBJICHUS: MEXaHMYECKUE, TEIUIOBBIC, JIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenMUMHBL. M3mepenune ¢usnueckux BeauuuH. Duszndeckue npubopel. llorpenHocTs H3MEpeHUH.
MexayHapoiHasi cucTemMa €IMHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4YatoT IpUPoy. EcTecTBeHHO-HAYyUHBIA METO]T MO3HAHUS: HAOII0ICHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJBMKEHUE THUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THIOTE3, 00bSICHEHHWE HAOJI0/1aeMOro
sBieHus. Onrcanue GU3NYECKUX SIBJICHUN ¢ TIOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHHUuYecKuE, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpubOopkl U MPOIEAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

Onpenenenue 1EHBI IETIEHUS MIKaJIbl U3MEPUTEITHLHOTO MpUdopa.

N3mepenne paccTosTHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue TeMinepatypsl py MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U IaTUHUKA TEMIIEPATYPBHI.

o Uk w N

[IpoBenenue uccieqoBaHus MO MPOBEPKE THUIOTE3bI: JAJIBHOCTH IMOJETA MIAPUKA, MYIIEHHOTO TOPU30HTAIbHO, TEM
OombIie, yeM OOJIbIIe BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeIEHHSI 0 CTPOCHHH BelleCTBA.

CtpoeHue BellecTBa: aTOMbI U MOJICKYJIbI, MX pa3Mepbl. ONbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTRA.



JIBm>kenue dactui BemecTBa. CBSA3b CKOPOCTHM JBWXKEHHS 4YacTHUI] C TeMIlepaTypod. BpoyHOBCKOE JBHKEHHE,
muddy3us. BzanmoneicTBrue yacTuIl BEIIECTBA: MPUTSHKECHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEILECTBA: CTPOCHHME Ta3oB, KUAKOCTEH U TBEPABIX (KpUCTAUIMYECKUX) Ted. B3zaumocBsizb
MEXK]Iy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U MUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBieHui, 0ObSICHSIIOMMXCS TPUTSHKEHUEM UM OTTAJIKWBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OreHka quaMeTpa aToMa METOJIOM PsZIOB (C ucroab30BaHueM gororpaduii).

2. OnbITHI 110 HAOJTIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUJI MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHne u B3anMoeiicTBHeE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMepHOe u HepaBHOMepHoe JBHkeHue. Ckopoctb. CpenHss CKOpPOCTb IMpHU
HEPaBHOMEPHOM JBHKEHUH. PacuéT nmyTH U BpEMEHH IBUKEHUSI.

SIBneHne nHEepUMU. 3aKOH MHEpUMH. B3auMoaencTBue Ten Kak MpUYMHA WU3MEHEHHsS CKOPOCTH JBHKEHUS Tel. Macca
Kak Mepa uHepTHocTU Tena. [lmoTHocTh BemecTBa. CBA3b IUIOTHOCTH ¢ KOJMYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTRA.

Cuiia kak xapakTepucTuka B3auMmopencTBusi Ten. Cuia ynpyroctd W 3akoH ['yka. M3MepeHue CHUIIbl C HOMOILBIO
OUHaMoMeTpa. fIBieHue TATOTeHUs M cuia TsokecTd. Cuia TsSKeCTH Ha Apyrux IuiaHetax. Bec Ttena. HeBecoMocTs.
CnoxeHue cujl, HallpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHoxeicTBytomas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
1oKost. TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenrne MexaHUYECKOTO ABUKEHUS Tea.

2. HM3mepeHne CKOpOCTH MPSIMOJIMHEUHOTO JIBUKEHHS.

3. HaOmronenue siBIeHUS UHEPLIUH.



4.
5.
6.

HaGmronenne usmMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEN.
CpaBHeHHE Macc 10 B3aMMOJEUCTBUIO TEIL.
Cnoxenue cuil, HallpaBJIEHHBIX 10 OJHOMN MPSAMOM.

Jlabopamopnuie padomot u onvimot.

1.

oA W

Onpenenenue CKOPOCTH PABHOMEPHOI'O JBWXXKEHMS (IIapUKa B JKUJIKOCTH, MOJEIH DJIEKTPUUYECKOIO aBTOMOOWIISI U
Tak jgaiee).

Omnpenenenue cpeiHe CKOPOCTH CKOJbKEHUSI OpyCKa WU IIapUKa 10 HAKJIOHHOW MIIOCKOCTH.

Ornpenenenue MmI0THOCTH TBEPIOTO TENA.

OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh PACTsLKEHUS (IedopMaliii) Npy>KHUHbI OT MPUI0KEHHON CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHUS OT BEca Tejla U XapaKTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEM.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHNUS U yBEJIWYEHMsI aBieHus. JlaBiaeHue raza. 3aBUCUMOCTb JABJICHUS Ta3a OT 00bEMa,
temueparypsl. llepenaya naBneHus TBEpAbIMU TEIaMU, )KUIKOCTAMHU U razaMu. 3akoH Ilackans. [IHeBMaTndeckue MaluHBbI.
3aBUCHMOCTb JIaBJICHUS KUJIKOCTH OT IiyOuHbl. ['mapocratnueckuil napagokc. Coobmatonuecs cocynsl. ['napasnnyeckue
MEXAHU3MBI.

Atmocdepa 3emuin u armocepHoe mamieHue. [IpuymHBI CyIIeCTBOBaHUS BO3AYIIHOM 00o0n0uYky 3emiuu. OnbIT
Toppuuemu. U3mepenue atmMocdepHoro AaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 11 U3MepeHus: aTMOCPEPHOTO AABICHUS.

JlelicTBHE KHUJKOCTH M ra3a Ha MOTPYXEHHOE B HUX Tello. BrITankuBaromas (apXxuMeaoBa) cuiia. 3aKOH ApxuMmena.
[InaBanue ten. Bo3nyxoruiaBaHue.

JHemoncmpayuu.

1.

2
3.
4

3aBUCHMOCTD JIABJICHUS T'a3a OT TEMIICPATYPHI.
ITepenaya naBiaeHUS KUIKOCTHIO U Ta30M.
CooOl1aronyecs: COCy/abl.

['mnpasanyeckuit mpecc.



[IposiBnenue neicTBust aTMOCHEPHOTO AaBICHUS.
3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBI OT 00BbEMA NOTPYKEHHOM YaCTH TeNa U MIOTHOCTU KUAKOCTH.
PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.
VYcinoBue IUIaBaHus TEN: IUIABAHUE WJIM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOLIECHHUS IUIOTHOCTEW Tena M
AKUJIKOCTH.

Jlabopamopnuie padomot u onvimeot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOW B JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHne BHITAIKMBAIOIICH CUJIBI, JEUCTBYIOIIECH HA TENO, MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIbL, IEUCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MACCHI TeJa.

4. OMmBITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJKMBAIOIICH CHUIIBI, IEUCTBYIOIIEH HA TEJIO B KUJIKOCTHU, OT 00BEMA

MOTPYKEHHOM B KUJKOCTh YaCTH TEJA U OT TJIOTHOCTH KUIKOCTH.

5. KoHcTpyHnpoBaHue apeomeTpa Ui KOHCTPYUPOBAHUE JIOAKH U ONPEAEIICHUE €€ IPY30II0AbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTB. DHEpPrusi.

Mexanuueckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [Ipumenenue mnpasuiia
paBHOBecHs pblyara K 010Kky. «3osotoe npaBuiio» mexanuku. KITJ npocteix mexanu3zMoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

© N o U

Mexannueckasa sHeprus. KuHeTrndeckas W TNOTEHIMalbHAs SHeEprus. [IpeBpamieHue OAHOrO BHIA MEXaHUYECKOU
SHEPruu B APYroi. 3aKOH COXpAHEHUS SHEPTUU B MEXaHUKE.

JHemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamophuie pabomot u onvimot.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MTPU PABHOMEPHOM JIBI)KCHHUH TeJla 10 TOPU30HTAIBLHOM MOBEPXHOCTH.

2. HccnenoBanue yciaoBHM paBHOBECHUS pblyara.

3. N3mepenne KII/] HaKIOHHOM ITOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHS] MEXAHUYECKON YHEPIUU.



8 KUIIACC

Pa3znen 6. TenioBble siIBJICHHS.

OCHOBHBIE TIOJOXEHUSI MOJEKYJISPHO--KHHETUYECKON TEOpUM CTpPOEHHUs BellecTBA. Macca M pa3Mepbl aTOMOB H
MOJieKyJI. OTBIThI, TOATBEPKIAIOIIME OCHOBHBIE MOJ0KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammumyeckue u amMopdHbIEe Tena.
OOBsicHEHHE CBOMCTB Ta30B, JKUJIKOCTEM M TBEPIABIX TEJI HA OCHOBE IOJOKECHHM MOJEKYJISIPHO--KUHETUUECKOU TEOpHH.
CmauuBaHue U KanwUISIpHBIE siBIeHUA. TenIoBoe paclIupeHe U CKaTHe.

Temmneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKCHHS dacTUll. BHyTpeHHsis sHeprusi. CrnocoOsl
U3MEHEHUs BHYTPEHHEW HHEpPruu: TeIuionepenada M coBeplieHue padoThl. Buasl Temonepenauu: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonmnuecTtBo TemoThl. YnenbHas TEIUIOEMKOCTh BellecTBa. 1emIooOMEH W TEeIJIOBOE paBHOBECHE. YPpaBHEHUE
TerioBoro Oananca. [InmaBmeHwe W OTBEpACBAaHME KPUCTAJUIMYECKUX BEIIECTB. YJeiabHas TEIUIOTa ILJIABJICHHUS.
[TapooOpazoBanne u koHaeHcanus. cmapenue. Kumenuwe. VYaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMITepaTyphl KUTICHHUSI OT aTMOC(EPHOTO AaBJICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIuBa. Y AeIbHas TEIUIOTa CTOpaHMUS.

[Tpunnume! pabotsl TeruioBsix apurareneit KIIJ temmoBoro nqurarens. TemnoBbsie IBUraTely M 3alluTa OKpYKaromei
Cpelbl.

3aKOH COXpaHEHUS U MPEBPALCHUS SHEPTUM B TEIUIOBBIX MPOLIECCaX.

Jemoncmpavuu.

1. HaGmronenne OpoyHOBCKOTO JBHIKCHHUS.

2. Habmonenue nuddysun.

3. HaOmronenue siBICHUI cCMadyiBaHUS U KATWUISIPHBIX SBIICHHM.

4. HaOmrogeHue TEnaoBOro pacIIupeHus Te.

5. M3mMeHeHue MaBieHus ra3a npu M3MEHEHUH 00bEMA M HAarpEeBaHUH WUJTA OXJIKICHUH.



6
7
8.
9

10.
11.
12.
13.

[TpaBuna n3mMepeHus: TeMneparypsl.

Bunel rerionepenaym.

OxnaxxaeHue Npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CUJIAMHU.
CpaBHEHME TEINTIOEMKOCTEN pa3INYHbBIX BEIIECTB.
Habaronenne xuneHus.

HaGtoeHre mocTossHCTBA TEMITEPATyPhl MPU TIABJICHHH.
Mojenau TenJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

o vk~ w N e

~

10.
11.
12.
13.

OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI O HAOJIOICHUIO TEIIJIOBOTO PACHITUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJ.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPUILA.

OMBITHI, TIEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3IyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIaXKICHUSI.
[IpoBepka THIOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KHUIAKOCTA B TEPMOMETPUUECKON TpyOKe OT
TEMIEPaTypPBhl.

HaGmronenne n3MeHeHUs BHYTPEHHEH YHEPTHUH Tella B pe3yJIbTaTe TeIuIoNepeaaud U paboThl BHEITHUX CHII.
HccnenoBanue sBIEHUS TEIIOOOMEHA ITPU CMEIIMBAHUN XOJIOAHON M TOPSYEH BOIBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPH TEINIOOOMEHE C HArpeTbiM METaUIMYECKUM
HWIAHAPOM.

Onpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpenenieHue OTHOCUTEIILHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbJA.

Pa3zjnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.
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OnekTpu3auus Tel. J[Ba poja 3JIEKTpUYECKUX 3apsnoB. B3anmmopeincTtBue 3apsokeHHbIX Tell. 3akoH Kyrnona
(3aBUCHMOCTb CHJIbI B3aUMOICHCTBUS 3apSKEHHBIX TE OT BEJIUYHMHBI 3apSAJI0B U PACCTOSHUSA MEKY TEIaMu).

Onektpuueckoe noje. HanpsxEHHOCTh anekTpuueckoro nojis. IIpuHUMN cynepno3uuuu 31eKTpUYEecKuX mojed (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuuecknx 3apsaoB. OJEMEHTApHBIA dSieKTpuueckuili 3apsa. Crpoenune artoma. I[IpoBogHuKM U
TUAJIEKTPUKH. 3aKOH COXPAHEHHUs DJIEKTPUYECKOIO 3apsia.

DNEKTPUYECKU TOK. YCIOBHS CYHIECTBOBAHUS JIIEKTPUUYECKOrO TOKA. VICTOYHMKHM IMOCTOSHHOrO TOKa. JlehcTBHs
ANEKTPUUECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B JKUJIKOCTSAX U ras3ax.

Onekrtpuueckass nenb. Cuna TOKa. OJeKTpudeckoe HampspkeHue. (CONpOTUBIIEHHE NPOBOJHMKA. Y IEIBHOE
CONPOTHUBIICHUE BelecTBa. 3akoH Oma s yuactka uend. [locnenoBarenbHoe U apamieslbHOE COEINHEHUE IPOBOIHUKOB.

PaGora u MourHOCTHh J3yieKTpUyYecKoro Toka. 3akoH Jxoyms—JleHna. OnekTpuueckue LENd U MOTpeOuTeNH
ANIEKTpUUYECKOU sHepruu B ObITY. KOopoTKoe 3aMbIkaHue.

IlocTosiHHBIE MarHuThl. B3aumMozaeicTBre MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje. MarHutHoe mosie 3eMJId U €ro
3HA4YEHHUE I KU3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE MoJie JIEKTPUIECKOro Toka. [I[puMeHeHne 3J1eKTpOMarHuToB B
TexHuKe. [[elicTBME MarHMTHOTO MOJISI HAa MPOBOJAHUK C TOKOM. JJEKTPOABUTraTENb MOCTOSIHHOTO ToKa. Mcmonb3oBanue
AIEKTPOABUTATENEN B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnswitel @apanes. SABienue >nekTpoMarauTHOM uHAyKuK. [IpaBuno Jlenna. Dnektporeneparop. CrocoObl MomyyeHus
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3alus Ted.

JIBa poJia 3JIEKTPUYECKUX 3aps0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpPaHEHHUs dIEKTPUUECKUX 3aPsA0B.

[IpOBOTHMKH U AUDIEKTPHUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.

N o bk~ wDN e
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8. MCTOYHMKM OCTOSHHOIO TOKA.
JIeHcTBUA 3IIEKTPUYECKOTO TOKA.
10. DAEKTPUYECKUN TOK B HKHUJKOCTH.
11. I'a30BBIM pas3ps.
12. I3Mepenune cuiibl TOKa aMIEPMETPOM.
13. MI3MepeHune 3JeKTPUYECKOro HAPS)KEHUST BOJIbTMETPOM.
14. PeocTat 1 Mara3uH COPOTUBIICHUM.
15. BzaumojieiicTBrE€ MOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3/I€JICHUS MOJIOCOB MarHUTA.
17. MoaenupoBaHUE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OnbIT DpcTrena.
19. MarHuTHoOE noJjie Toka. DJIEKTPOMArHHUT.
20. JleficTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
21. DNEKTPOABUTATENh TOCTOSIHHOTO TOKA.
22. MccnenoBanue sIBJICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTb HaIlPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DNEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.
OnbITHI IO HAOTIOJCHUIO AICKTPU3ALUU TEJI MHAYKIIMEH U MPU COMPUKOCHOBEHHUHU.
HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO MOJIA HA MTPOBOJHUKHU U TUDJIEKTPUKHU.
COopka 1 mpoBepKa pabOThI AJIEKTPUIECKOM IIETH MOCTOSTHHOTO TOKA.
N3mepenue u perynmpoBaHHUe CUIIbI TOKA.
N3mepenue u perynmpoBaHue HANPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS Ha
pe3ucTope.

S A T o
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnBIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD AJIEKTPUYECKOIO CONMPOTUBIICHHS MPOBOJAHUKA OT €r0 JUIMHBI, IUIOIIAAH
IIONIEPEYHOTO CEYEHUS U MATEPHAIIA.

IIpoBepka npaBunia CIOXKEHUs HAIPSKEHUW PH MTOCIEN0BATEIBHOM COEUHEHNH JIBYX PE3UCTOPOB.

IIpoBepka npaBuna i CHIIBI TOKA MPYU MapajuIeIbHOM COETMHEHUHN PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUIECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HccenenoBanne 3aBUCMMOCTH CUJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSIKEHUS Ha HEH.

Omnpenenenue KII/I narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHnue MarHuTHOTO MOJIsl MOCTOSIHHBIX MArHUTOB MPH UX OOBEAMHEHUH U pa3/ielICHUN.

HccnenoBanue NeMCTBUSA dJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OnbITEL, IEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aMMOJIEMCTBUS KATYIIKM C TOKOM M MarHuTa OT CWJbl TOKa U
HaIlpaBJICHUs TOKA B KaTYIIIKE.

N3yueHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KoHncTpyupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIS.

Nszmepenne KIIJ[ a3mexTpoaBUraTenbHON YCTAHOBKH.

OnpITBl MO HCCIENOBAHUIO SIBJICHUSA DSJIEKTPOMATHUTHOM WHAYKUWH: HUCCIEAOBAHWE HM3MEHEHUN 3HAYECHUS U
HaIlpaBJICHUS] UHAYKIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuueckue siBJIeHUA.
Mexanuyeckoe nBuxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUA.

PaBHOMepHOE mpsiMonMHENHOE NBUKEeHHE. HepaBHOMepHOE npsMoiinHeiHoe aABuxkeHue. CpeaHsis 1 MrHOBEHHAs CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JBUKEHUH.
VYckopenune. PaBHOyckopeHHOE MpsiMOJuHEHOe BrkeHue. CBoboHoe naaenue. OnbiTel ["anumes.

13



PaBHOMepHOE JBUXKEHME MO OKpyxHocTH. llepuong u dacrora oOpameHus. JIuHeliHas W yrjaoBas CKOpPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHHE.
ITepserit 3akoH HeroTona. Bropou 3akon HetotoHa. Tpetuit 3akoH HerotoHa. [IpyHumn cynepno3uuuu Cuil.
Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHHs: cuia TpeHUS CKOJIBbKEHHUsI, CUIIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.
Cuna Ts)KEeCTU M 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOpeHue cBoOOAHOro najeHus. Jpmwxenue muanet Bokpyr ColHua.
IlepBas kocMHuueckas ckopocTb. HeBECOMOCTh U eperpys3KH.
PaBHOBecue matepualibHOM TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPIOro Teila € 3aKPEIUIEHHOW OChIO
BpanieHuss. MoMeHT cuibl. LIeHTp TsKecTH.
Nmnynec Tena. U3menenne nmnyibea. Mmiynse cunbl. 3aKOH COXpaHEHUSI UMITYJIbCca. PEaKTUBHOE IBU>)KEHUE.
Mexanudeckass pabota W MOIIHOCTh. PaboTa cun TsKecTH, YHpyroctd, TpeHus. CBsi3b 3HEPruM U padoTHI.
[loTeHunanbHas SHEprus Tena, MOMHATOrO HaJ IOBEPXHOCThIO 3eMiM. lloTeHIumanpHas SHEpPrusi CKaToOW MPYKUHBIL.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.
Jemoncmpayuu.
HaGmonenre MexaHU4YeCKOro BUYKEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE MTyTEN U TPAEKTOPUI JBUKEHHS OJHOTO U TOTO KE TeJa OTHOCUTEIBHO Pa3HbIX TEJ OTCUYETA.
N3mepenue cKopocTy U YCKOPEHHUS IPSIMOJIMHETHOTO JBUKEHHUS.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBHKCHMUSI.
HaGmronenue nBr>KeHHs Tella O OKPY>KHOCTH.

o vk w N

HaGmronenre MexaHMYECKUX SIBICHUN, MPOUCXOANIUNX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBH)KEHHH OTHOCHUTEIIBHO KaOMHEeTa (PU3HKHY.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MACChl TeJla U JEUCTBYIONIECH HA HETO CHIIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3AUMOAECHCTBUHU TEIL.

9. M3meHeHue Beca Tesa pU YCKOPEHHOM JIBH)KECHUU.

10. [lepenaya nmmyibca npu B3aMMOAEHUCTBUU TEI.

11. [IpeoOpazoBaHus 3HEPrUU NMpU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHHEe UMITyJIbca IPU HEYIPYTrOM B3aUMOJEHCTBHH.
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13. CoxpaHeHHe UMITyJIbca PU a0COIOTHO YIIPYTOM B3aUMOJICUCTBUHU.

14. HaOmroieHrie peakTUBHOTO JBUXKEHHS.

15. CoxpaHEHHE MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM MaICHUHU.

16. CoxpaHEeHHE MEXaHUYECKON SHEPTUU TP ABUKEHUHU TeJa MO ACHUCTBUEM MPYKUHBI.

Jlabopamopnuie padomot u onvimot.

1. KoncTtpyupoBaHue TpakTa AJisl pa3roHa U JajbHEUIIIET0 PABHOMEPHOTO JBIKCHUS IIapUKa WIIN TEICHKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa WK JBHKCHUS IIapUKa 110 HAKJIOHHOMW MJIOCKOCTH.
OrnpenenieHue yCKOpPEHUs Tejia MPU PaBHOYCKOPEHHOM JBHXKEHHUH IO HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKCHUU 0€3 HauallbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CJIM MPU PAaBHOYCKOPEHHOM JIBMKEHUU 0€3 HAa4aJbHOM CKOPOCTH MYTH OTHOCSITCS KakK psij

uoe W

HEUYETHBIX YUCEJI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJUHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMaJIbHOTO J1aBJICHHUS.
Omnpenenenue kodphureHTa TpPEHUS CKOJIbKEHUS.
Ornpenenenue )KECTKOCTU MPY>KUHBI.
Omnpenenenue paboThl CUJIBI TPEHUSI TIPY PABHOMEPHOM JIBHKEHUHM TeJIa 110 TOPU30HTATBLHON MOBEPXHOCTH.
10. OnipenienieHne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME TPy3a C HCIOJIB30BAaHUEM HEIMOIABMYKHOTO W TIOJIBHUIKHOTO
0JIOKOB.
11. MI3yueHue 3aK0OHa COXpaHEHUS SHEPTUM.
Pa3znen 9. Mexann4yeckue KoJ1e0aHUA U BOJIHBI.
KonebarensHnoe nmwxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: ITEpUO/I, YaCTOTa, aMILTUTy1a. MaTeMaTUuecKui u
NpYKUHHBIN MassTHUKU. [IpeBpallieHne 3Hepruu npu KoaedaTeIbHOM JIBUKECHUU.
3aryxaromue KojeOaHus. BwuiHyKIeHHbIe KoneOaHus. Pe3zonanc. Mexannueckue BojHBIL. CBOMCTBA MEXaHHYECKHX
BOJH. [IpomonbHble M monepedHsle BOJHBL. J[JIMHA BOJHBI M CKOPOCTh €€ pAacHpOCTpaHCHUs. MexaHW4YecKHe BOJIHBI B

L © N D

TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHa. OTpakeHue 3BykKa. MHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
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Ha6monenue konebaHuil TN Moj A€MCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
HaGmonenue konebanuil rpy3a Ha HUTH U Ha TPYKUHE.

Habmionenme BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue npoaoIbHBIX U MIOTIEPEYHBIX BOJH (Ha MOJIEIIN).

HabmroneHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTUYECKHN pE30HAHC.

IS B

Jlabopamopnuie padomot u onvimot.

OrnpeienieHue 4acToThl U Nepruoja KojaebaHnii MaTeMaTHIECKOT0 MasiTHUKA.

OrnpeneneHue 4acToThl U Nepruoaa KojaeOaHuil NPy KMHHOTO MasiITHUKA.

UccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHu MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIEpUO/Ia KOJieOaHU TPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIeproa KojaeOaHui rpy3a, MOJABEIICHHOTO K HUTH, OT MacChl Ipys3a.

OMnbITEI, JEMOHCTPUPYIONIHME 3aBUCHUMOCTh TEpHOJia KoJieOaHWM MPYXUHHOTO MAasTHUKA OT MacChl Tpy3a H
KECTKOCTH MPYKUHBI.

7. W3mepeHue ycKopeHusi CBOOOTHOTO MaJeHUsI.

S L T o

Paznen 10. DieKTpOMarHuTHoOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHbiE  BOJIHBL.  CBOWCTBAa  AJIEKTpOMAarHUTHBIX  BojH.  Illkana
3JIEKTPOMArHUTHBIX BOJIH. VICTIOIb30BaHKE AJIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBA3H.

DJieKTpoMaruuTHas npupojia cBera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJyiHOBBIE CBOMCTBA CBETA.

Jlabopamophuie pabomot u onvimot.

1. M3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHUS.
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JIyueBas monenp cBera. Mcrounuku csera. IIpsmonuneiniHoe pacnpoctpaneHue cBera. 3atmeHus Connua u JIyHBL
Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomnenune cBera. 3akoH mpesioMyieHUs cBeTa. [loaHOe BHyTpeHHEEe OTpaxeHue cBeTa. VCmonb30BaHHE MOIHOTO
BHYTPEHHETO OTPAXKEHHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xon nyuedr B nuH3ze. OnTudeckas cucreMa (oroarmapara, MUKPOCKOTa U Tejieckona. ['J1a3 kak onrtuueckas
cucrtema. biuM3opykocTh U JadbHO30PKOCTb.
Paznosxxenune 6enoro ceeta B criekTp. OnbiThl HhtoToHA. ClioXKeHUE CIEKTPalibHBIX I[BETOB. Jlucnepcus ceera.
Jemoncmpayuu.
IIpsAMonHEHHOE pacpOCTPaHEHUE CBETA.
OTtpaxeHue cBera.
[Tomyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBeTa.
OnTuueckuii CBETOBO/I.
Xon mydeit B coOuparoiiei JuH3e.
XoJ JIyueu B pacCEeHUBarOIIECH JINH3E.
[Tonyyenue n3o0paxeHUi ¢ TOMOIIBIO JIMH3.
[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.
10. Monenb riasa.
11. Paznoxxenue 06enoro cBeTa B CIEKTP.
12. [Tonydenue 6enoro cBeTa NpM CIOKEHUHU CBETA Pa3HBIX LIBETOB.
Jlabopamophuie pabomot u onvimot.
1. HccnenoBanue 3aBUCMMOCTH yIila OTPaKEHUSI CBETOBOIO JIy4da OT yIJIa HaJCHHUS.
2. W3yuenue xapakTepuCTUK H300paXKEHUS MIPEIMETa B INIOCKOM 3epKale.
3. HccnmenoBanue 3aBUCHMOCTH yTJIA MPEJIOMIJIEHUS CBETOBOTO JIyda OT YyIJja MaJeHUs Ha TPAHULIE «BO3LYyX—CTEKIIO».
4. Tlomyuenne N300paKEHUM C TIOMOIIBIO COOMPAIOIIEH JTHH3BI.
5. Omnpenenenue POKYCHOTO PaCCTOSHUS U ONITHYECKOW CUIIBI COOMPAIOIIEH JIMH3HI.

L 0o N ok WD e
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6.
7.

OnBpITHI IO Pa3I0KEHHIO OEJIOr0 CBETA B CIEKTP.
OMBITHI O BOCIPUSITUIO LIBETA TPEAMETOB MPU UX HAOIIOJEHUU Yepe3 IIBETOBBIC (DUIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pezepdopna u nnanerapuas mojens aroma. Monens atomMa bopa. Mcnyckanue v MorjiomneHe CBeTa aToMOM.
KBanTsl. JIuHEHUaThIC CIEKTPHI.

PanunoaktuBHOCTE. ANb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHne aToMHOro siipa. HykioHHast Mojielib aTOMHOTO sJipa.
N3otonsl. PagnoakTuBHbIE TpeBpanieHus. [lepron noaypacnana aTOMHBIX SIEP.

HIICPHBIC pPCaKknunm. 3aKOHBI COXpAaHCHHUA 3apsAa0BOTr0 U MaCCOBOT'O YUCCII. 9Hepr1/151 CBs3HU aTOMHBIX AICP. CBs13b MacChI
" SHCPI'HUHn. PeaKLII/II/I CUHTC3a U NCJICHUSA ANCP. Hcrounuku OHCPTUHU COHHHa )51 3Bé3I[.

HIICpHaSI OHCPICTHUKA. I[eﬁCTBHH PaaAOaKTHBHBIX I/I?)J'IyquI/Iﬁ Ha KUBBIC OPIraHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpsl U31y4YCHHS U TIOTJIOIMICHUSI.

CrekTpsl pa3IMuHBIX Ta30B.

CrexTp BoAopo/a.

HaGmonenue TpekoB B kamepe Buibcona.

Pabota cuérurka HOHU3UPYIOMMUX U3TYUESHHM.

Peructpanus u3nydeHus: IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie padbomut u onvimot.

1.
2.
3.

HaGmronenre CIuomHBIX U THHEWYATHIX CIIEKTPOB U3TyUCHUS.
HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpHUTEIEHO--0000IIIAONITHNH MOXY/Ib MPEIHA3HAYEH JIJII CUCTEMATH3allud U 0000IIEHUS TTPEAMETHOTO COJICPKAHUS
M OIbITA JEeATCIIBHOCTH, PUOOPETEHHOTO MPHU HM3YYCHUH BCETO Kypca (PU3MKH, a TakKe IS MOATOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY MO (U3HKE JJIsI 00yUJaIOIUXCsl, BRIOPABITUX 3TOT YUCOHBINA MPEAMET.
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[Ipn W3ydeHUM IaHHOTO MOJIYJIS PEATU3YIOTCSI U CUCTEMATH3UPYIOTCS BHIBI JIESTEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecrneynBaeTcss JOCTH)KEHHE MPEIMETHBIX M METalpeJIMETHbIX IUIAHUPYEMBIX pe3ylabTaTOB 0O0ydeHus, (HopMHUpyeTcs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHHUE HAYUYHBIX METOJ0B MCCIEAOBAHMS SBJICHUN IMPUPOIBI U TEXHUKH, OBIAJACHUE
YMEHUSIMU OOBSICHATH (PU3NUYECKUE SIBJICHUS, IPUMEHSSI TIOJyYCHHbIE 3HAHUS, PEeIlaTh 3a/1a4d, B TOM YUCJEe KaYeCTBEHHbIE U
DKCHEPUMEHTAIbHBIE.

[IpyHIMOUANbHO JEATEIbHOCTHBIM XapaKTep MJaHHOrO pasjefia pealu3yercs 3a CY€T TOro, 4ro oOydaroliuecs
BBINIOJIHSIFOT 3aJ]aHUs1, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSCHATH (DU3UYECKHUE SBJICHUS B OKPY’Kalolel IpUpoe U
NOBCEIHEBHOM JKU3HU;

UCIIOJIb30BaTh HAay4yHbI€ METOJIbl HMCCIIENOBaHUSA (PU3UYECKUX SIBJIICHWH, B TOM YHCJIE JJIs MPOBEPKH THUIOTE3 H
MOJIyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HambOOJee BAXKHBIX JOCTHXKEHUNW COBPEMEHHBIX TEXHOJOTUW, HANpUMeEp, MPAKTUYECKOro
UCITIOJIb30BAHUS PA3JIMYHBIX UCTOUHUKOB SHEPTMU HA OCHOBE 3aKOHA MPEBPALIEHUS M COXPAHEHHMS BCEX M3BECTHBIX BUJOB
JHEPrUu.
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne ¢Gu3uku Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUsT HANpaBICHO HA JOCTHUKEHUE JIMYHOCTHBIX,

MCTAIIPECAMETHBIX U IPECAMETHBIX O6pa30BaT6JIBHBIX PE3YyJIbTATOB.

B pesynbrare uzydyenusi GU3MKU Ha YpOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus y oOyuaromierocs 0ynyT copMupoBaHbl

CICcAyromue JJMYHOCTHBIC PC3YJIbTATHI B HaCTH !

1) naTpMOTHYECKOr0 BOCIUTAHUS:

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM (PM3MUECKON HAyKU;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYXJAEHHH OOIIECTBEHHO 3HAYUMBIX U ITHMUECKHX MPOOJIEM, CBSI3AHHBIX C
NPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3THYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITUE AICTETUYECKUX KAYECTB (DU3MYECKON HAyKW: €€ TapMOHHYHOTO IOCTPOEHHUs, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTU;

4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:

— OCO3HAaHME IIEHHOCTH (PU3UUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHIA,
BAKHEUIIIEH COCTABJISIONIECH KYJIbTYPHI;

— pa3BUTHUE HAYYHOIl JIFOOO3HATENBHOCTH, UHTEPECA K UCCIEA0BATENBCKON IEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOUMOHAJBHOI0 0JIATONMOYYHS:

— OCO3HaHWE IIEHHOCTH 0e30macHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BAXKHOCTH TIPABHUII
0e30macHOr0 TOBEACHUS Ha TPAHCIIOPTE, Ha JOPOTaX, C DJIEKTPUYSCKUM M TEIJIOBBIM OOOPYJOBAaHMEM B JOMAIITHH X
YCIOBUSIX;

— c(hopMuUPOBAHHOCTH HABbIKA peIeKCUU, TPU3HAHKE CBOETO MpaBa Ha OIMMOKY U TAKOTO e MpaBa y APYTroro YeJI0BeKa,;
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6) TPy10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PELIECHUU NMPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTEbHON OpraHu3anuu, ropoaa, Kpas)
TEXHOJOTUYECKON U COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUK;

— UHTEpEC K NPAKTUUYECKOMY U3yUYEHUI0 NMPodecCuid, CBA3aHHBIX C (UZHUKOI;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

— OpHUEHTAIMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUU JUIsl PellieHus 3a]a4 B 00JIaCTU OKPY>KaroIIe cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH X BO3MOKHBIX IOCJIEACTBUM JJIs1 OKPYKAIOLIEH CPEIbL;

— OCO3HaHUE TNI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U MyTe X pellieHus;

8) ananTanuy K M3MEHAIOIUMCS YCJAOBUSIM COIUATIBLHON U MPUPOAHOM Cpebl:

— TOTPeOHOCTh BO B3aUMOJICUCTBUU MPU BHINIOJHEHUHU HCCIEJAOBAHUM M TMPOEKTOB (U3MUECKOW HAINpPaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

— MOBBILIEHNE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 NPAKTUYECKYIO 1€ TEIbHOCTD;

— MoTpeOHOCTh B POPMHUPOBAHUHU HOBBIX 3HAHUMN, B TOM uuciie GOPMYIUPOBATH UAECH, TOHITHS, TUIIOTE3bI O (PU3UUECKUX
00BEKTaX U SIBJICHUSX;

— OCO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00J1aCTH (PU3UKH;

— IUTAaHWPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNU HOBBIX (PU3NUYECKUX 3HAHUH;

— CTpEeMJICHHE AaHaJU3UPOBaTh U BBISBISATH B3aUMOCBSI3M IPUPOJBI, OOLIECTBA M 3KOHOMHKH, B TOM YHCIE C
UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

— OLIEHKA CBOMX JEHCTBUI ¢ yUéTOM BIUSHUS HA OKPYKAIOLIYIO CPEy, BO3MOKHBIX ITT00OAIbHBIX MOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUsT IporpaMmbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y OOydaromierocs: OyayT

chopMHpPOBaHE MeTampeaMeTHbIE Pe3yJbTaThl, BKIIOYAMIINE IMO3HABATEIbHBIC YHUBEPCAIBbHBIC YYEOHBIC IEHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YI€OHBIC ICHCTBHS.
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Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

ba3oBble JIoruuyecKkune I[CﬁCTBHHZ

BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

YCTaHABJIMBATh CYIIECTBEHHbBIN MPU3HAK KIacCU(pUKAIIUU, OCHOBAHUS JJIsl 0000ILEHNS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pACCMAaTPUBAEMbIX (DaKTax, TaHHBIX U HAOIIOJEHUSAX, OTHOCSIIINXCS K
(U3HYECKUM SIBICHUSIM;

BBISIBJISITh MPUYUHHO--CJICACTBEHHBIE CBSI3U MPU U3YYCHHHM (DPU3MYECKUX SIBICHUM W MPOLECCOB, JI€JaTh BBIBOJbI C
UCIIOJIb30BAHUEM JEAYKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIKOYEHUW, BBIABUIaTh THUIIOTE3bI O B3aUMOCBA3AX
(u3nUeCKUX BETUYMH;

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelieHus yuyeOHoU (u3mveckoil 3amaun (CpaBHEHHE HECKOJIBKHX BapUaHTOB
perieHusi, BBIOOp HanboJiee MOAXOASIIET0 C YYETOM CAMOCTOSITENILHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

MCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY OIBIT, HECTIOXKHBIA (PH3UYECKHUI SKCTIEPUMEHT, HEOOIIBIIOE
HCClie/IoBaHNEe (PU3MUECKOTO SBICHUS,

OLICHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOPMAIMIO, TIOJYyYEHHYIO B XOJI€ WCCIICJJOBAHUS WIIH
IKCIIEPUMECHTA;

CaMOCTOSITEILHO (HOPMYIHPOBATH O0OOIIEHNUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO HAOJIOJCHUS, OIBITA,
UCCIICJIOBAHUS;

MIPOTHO3UPOBATH BO3MOKHOE JTajbHEHIIee pa3BUTHE (DHU3UYECKUX MPOIECCOB, a TAKXKE BBIIBUTATH MPEAMOTOKEHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh Pa3IMYHBIE METO/blI, HHCTPYMEHTHI W 3aIpOChl MPU TOUCKE U O0TOOpe WHMOPMAIMU WU JTaHHBIX C
y4E€TOM MpeaSIOKEHHON yueOHOU (pu3nueckoil 3a1auu;
aHAM3UPOBATh, CHCTEMATU3UPOBATHh U UHTEPIPETUPOBATH HH(MOPMAITHIO PA3IUYHBIX BUAOB U (POPM TIPEICTABICHUS;
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CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMANIbHYIO (QOpMy MpecTaBiIeHUS HMH(MOpPMAIMU U WUIIOCTPUPOBATH pelIaeMble
3a/1ayu HECJIOXKHBIMH CXEMaMU, JUarpaMMaMu, MHOU IrpapuKoil 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

B X0JIe 00CYKJIeHHUsI Y4eOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB 3ajlaBaTh BOIPOCHI IO
CYIIECTBY OOCYKTaeMOH TeMbl M BBICKA3bIBaTh HJCH, HAICJCHHBIC HA pEIICHHWE 3aJadyd W TOJICPKaHUe
0J1aroKeIaTeIbHOCTH OOIICHUS;

COIIOCTAaBJISITh CBOM CYXACHHS C CY)KICHHSIMHU JIPYTMX YYaCTHHKOB JUajiora, 0OOHapyXMBaTh Pa3jIu4He M CXOJCTBO
MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MMCHbMECHHBIX TCKCTaX;

MyOJUYHO TIPEJCTABIATh PE3YJIBTAThl BBIMOJHEHHOTO (PU3WYECKOTO ONbITa (IKCIEPUMEHTA, HWCCICIOBAHMSI,
IPOEKTA);

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIICCTBA KOMAHIHOW W WHAMBUAYAJIbHOW paOOTHI MpPHU PEIICHHH KOHKPETHOM
buznueckoi MpoOIeMBI;

NPUHUMATH 1IeJId COBMECTHOM JESITENIbHOCTH, OPraHN30BbIBATh ACHCTBUS MO €€ JOCTHKEHUIO: PACTIPEIEIISITh POJIH,
00CYXJ1aTh MPOIIECCHI U Pe3yJIbTaThl COBMECTHON PabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFOICH;

BBITMIOJHATH CBOIO YacTh PabOThI, JOCTUras KaueCTBEHHOI'O Pe3ysibTaTa MO CBOEMY HANPABICHUIO U KOOPIAUHUPYS
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaHJIbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO CPOPMYIMPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHIX, TPEOYIOMUX IJisl perieHus: GU3NIeCcKuX 3HAaHUM;
OPUEHTHPOBATHCS B PA3JIMUYHBIX MOJXOAAaX MPUHSITHS PelleHUuN (MHAMBUIYalIbHOE, MPUHSATUE PEIICHUsl B TPYIIIE,
MIPUHATHE PELICHUN TPYyMIoi);
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CaMOCTOSITEJIbHO COCTaBJSATh AJITOPUTM pelIeHus (U3MYECKON 3aJaud WM IUTaHA MCCIEJOBaHUS C Y4YETOM
MMEIOILIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MPeAJiaraéMble BApUAHThI PELICHUM;
JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MpeJiaraTh IaH €€ U3MEHEHNS,;

OOBSACHATh MPUYMHBI JTOCTUKEHUS (HEIOCTHXKEHMsSI) PE3ylbTaTOB JEATEIbHOCTH, AaBaTh OLIEHKY NPHUOOPETEHHOMY
OTBITY;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh (B TOM YKCJI€ B XOJ BBIIIOJIHEHHS (PU3NYECKOTO UCCIEAOBAHMS UM MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITEIBCTB, U3BMEHHUBIIMXCS CUTYaIUH, YCTAHOBICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEMH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ceOsi Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCHH Ha HAy4yHYIO TeMY, TOHMMAaTh MOTHUBBI,
HaMEpEHHUsI U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MPaBO HA OMIMOKY MpH PElIeHUH (U3MYECKUX 3a]ad WM B YTBEPKICHUSX HAa HAy4YHbIE TEMbl U
TaKO€ K€ IPaBo APYyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHust B 7 KJjacce IpeIMETHbIC Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y
0o0ydJaromuxcss YMEHHIA:

UCIIONIb30BaTh TMOHATHUS: (U3MUECKHE M XWMHUUYECKHE SBIICHUS, HAONIOJCHHE, DKCIEPUMEHT, MOJENb, THIIOTE3a,
eAVHUIBI (U3UYECKUX BEIIMYMH, aTOM, MOJIEKYyJla, arperatHble COCTOSIHUSA BemiecTBa (TBEpIOE, >KUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKOoe JBMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, TMPAMOJIUHEHHOE), TPACKTOPHUS,
paBHOJICHCTBYIOMIAS cuia, Aedopmans (ynpyras, TUIacTUYecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;

pasznu4arh sBiaeHUs (nuddys3us, TEII0BOE JABIMKCHHE YaCTHUIl BEIIECTBAa, PABHOMEPHOE JIBIKEHHE, HEPAaBHOMEPHOE
JNBH>KEHUE, MHEPLHS, B3aUMOJCHUCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBHIO BpAILCHUs, Nepeaada
JaBICHUS TBEPABIMU TEJNAMH, JKUIKOCTIMHU W Ta3aMH, aTMOC(EpHOE IaBjeHHUE, IJIaBaHWE TeJ, MPEBPAIICHUS
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MEXaHUYECKOM 3HEPruu) MO OMHCAHUIO UX XapaAKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JTaHHOE
(uznueckoe sBIICHUE;

pacno3HaBaTh NPOSBICHHE W3YUYEHHBIX (PU3MUECKUX SIBJICHUU B OKPYXKAIOIEM MHUpPE, B TOM 4YHUCIE (hU3UYECKUE
SBJICHUS B IIPUPOJAE: IPUMEPHI IBUKEHUSA C PA3TUYHBIMU CKOPOCTSIMU B )KMBOM U HEKUBOU NPUPOAE, AEUCTBUE CHUIIBI
TPEHHsI B IPUPOJIE€ U TEXHUKE, BIMSHUE aTMOCHEpPHOro JaBi€HHUS Ha KMBOW OpPraHu3M, IJIaBaHUE pbIO, pblyaru B
TEJE€ YeJIOBEKa, IPHU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a/ladyy B YUYEOHYIO, BBIICIATH CYHUIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3HUECKUX SBICHUIA;

ONMKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIOJB3Yysd (DU3MUYECKUE BEIMUYMHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIHSASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHJIa
TpeHusl, AaBieHue (TBEPAOro Tesa, >KUIKOCTH, ra3a), BbHITAIKMBAIOIIAA CUJIA, MEXaHMuYecKass paboTa, MOUIHOCTD,
IUIEYO CUJIbl, MOMEHT CHJIbI, KOO(DPUIMEHT IMOJE3HOTO NEUCTBUS MEXaHM3MOB, KMHETUYECKas W TMOTEHIUATbHas
SHEPrus), MPHU ONMUCAHUU TPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICIT HCHOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
eAUHUIIBI (PU3UUYECKUX BEJIUYMH, HAXOJUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUMH;

XapaKTepHU30BaTh CBOMCTBA Tell, PU3MUYECKUE SBJICHUS U MPOILECCHI, HUCIOJB3YS IMpaBuia CIOXKEHHs Cuil (BAOJb
oJHOM mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHs pblyara (0JI0Ka), «30J10TOE
IPaBUJIO» MEXaHMKH, 3aKOH COXPAHEHMsS MEXaHHYECKOW SHEpruu, MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alIMCBIBATh €70 MATEMATUYECKOE BBIPAXKCHMUE;

OOBSCHATh (PU3NYECKUE SBJICHMS, IPOLECCHl M CBOWCTBA TeJ, B TOM YMCIE M B KOHTEKCTE CUTYyalMH
NPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MIPUYMHHO--CIIECTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE H3 12
JOTHYECKUX IIAaroB ¢ omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBa (DU3MUECKUX SIBICHUN, (PU3NUYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTts pacuéTHbIe 3a1a4u B 1—2 neicTBUs, UCTOIb3Yys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKHUE BEINYUHBL:
Ha OCHOBE aHaJIM3a YCJIOBUS 3aJ]auM 3alHChIBaTh KPaTKOE YCIOBUE, OJACTABIATh (PU3HMUECKHUE BETUUUHBI B (POPMYJIbI
U TPOBOJUTH pPacy€Thl, HAXOAWTh CHPABOYHbIE JAaHHblE, HEOOXOIMMBbIE [UIsl pEUIeHUs 3ajad, OLEHUBATh
PEATMCTUYHOCTH TIOTYYeHHON (PU3UYECKON BEIIMYNHBI,
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pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh NP MOMOIIN (U3HUECKUX METOJOB, B OMIMCAHUH WCCIICTOBAHUS
BBIJICNIATH MPOBEPSEMOE MPEANOIoKeHHEe (THUIMOTEe3y), pa3inudaTh W HHTEPIPETUPOBATH TOJMYUYCHHBIH pE3yNbTar,
HAXOJUTh OIMINOKH B XOJE OIBITA, JIeJaTh BBIBOJIBI IO €r0 PE3yJIbTaTaM;

MPOBOJIUTH OIBITHI MO HAOMIOJEHUIO (U3UYECKUX SBICHUM WM (U3UYECKUX CBOWUCTB Tel: (HOPMYIHPOBATh
MIPOBEPsIEMbIE TIPEITOIOKEHUS, COOUPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYyI0BaHMS, 3alIUCHIBATh XOJ OIbITa U
bopMyITHUpPOBATH BHIBOJIBL;

BBITIOJHATE TPSIMbIC HW3MEPCHUS PACCTOSIHHS, BpPEMEHM, MacChl Teia, O00bEéMa, CHJIBI M TeMIIepaTyphl C
WCITOJIb30BAaHUEM aHAJIOTOBBIX M IH(PPOBBIX MPHOOPOB, 3aNUCHIBATh MOKa3aHUS MPUOOPOB C yYETOM 3aJlaHHOU
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJUTH HMCCIICIOBAHUE 3aBUCUMOCTH OJIHOH (DU3MUECKOW BEJIWYMHBI OT JPYrod C HMCIOJIb30BAHUEM IPSMBIX
U3MEpEHU (3aBUCHMOCTH TYTH PAaBHOMEPHO JIBIDKYIIETOCS Tejla OT BPEMEHHU JIBHOKCHHS Tejla, CHJIBI TPCHHS
CKOJIbXKEHUSI OT Beca Teja, KauyecTBa 0OpaOOTKH MOBEPXHOCTEH TET U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOMIAIU
CONPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT Y/UTHHCHHS TIPY)KUHBI, BHITAIKMBAIONIEH CHIIBI OT 00bEMa OTPYKEHHOH
YacTH TeJa U OT IJIOTHOCTHU KHUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT TITyOHHBI, HA KOTOPYIO OTPYKEHO
TEJO, YCIOBUM TUIaBaHUS TeJl, YCIOBUN paBHOBECHS pblyara U OJIOKOB), y4aCcTBOBaTh B IUIAHUPOBAHUM Y4EOHOTO
UCCIIeIOBaHUsA, COOMpaTh YCTAHOBKY M BBINIOJNHSATH W3MEPEHUs, CIENys MpeIOKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTATHI MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJTUYHMH B BHUJIE MPEJIOKEHHBIX TaONHIl U TpaduKoB, JenaTh
BBIBO/JIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

MIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BETUYHH (TUIOTHOCTH BEIIECTBA XKUIKOCTH U TBEPAOrO Tela, Cuiia
TPEHMsI CKOJIBbKEHUS, IaBJIEHNE BO3/yXa, BRITATKUBAIONIAS CHJIA, IEUCTBYIONIAs HA MOTPYKEHHOE B KHUAKOCTH TEJO,
KOd((PHUIMEHT TT0JIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIJI0KEHHON MHCTPYKIIMU: TIPU BHITIOTHEHUH
M3MEpPEHUN COOMPaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISTH 3HAYCHUE HCKOMOW BEIMYUHBI;

coOJI01aTh TIPaBMIIa TEXHUKH 0€30MIaCHOCTH pu padoTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

YVKa3blBaTh MPUHIUIIBI JTEUCTBUS TPUOOPOB M TEXHUYECKHMX YCTPONCTB: BECHI, TEPMOMETp, JAUHAMOMETD,
COOOTIArOIINECs COCYAbI, OapOMETp, phluar, MOJBUKHBIN M HETIOABUKHBIN 0JIOK, HAKJIOHHAS TNIOCKOCTH;
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e  XapaKTEpHU30BaTh MPUHUMUIIBI JEHCTBUSA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOIl HA MX ONUCAHUS
(B TOM uucie: NOAIIMIHUKH, YCTPOWCTBO BOJONPOBOJAA, THUAPABIMYECKHM TMpecc, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoOMETp), UCTIOB3Ys 3HAHUS O CBOMCTBAaX (PU3UYECKUX SIBIICHUN M HEOOXOIUMbIe (pU3NUecKue
3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOAUTH MPUMEPHI (HAXOAUTHh UH(GOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUH B
MOBCEAHEBHON JKM3HM g oOecnedeHus O0e30lacHOCTH IMpH OOpallleHHH ¢ NpubopaMH U TEXHUYECKUMU
YCTPOICTBAMU, COXPAHEHUS 3/I0POBbsI U COOJIIOACHHUS HOPM HKOJIOTMYECKOT0 MOBEICHHS B OKPYXaIOUIEH cpelie;

e OCYILIECTBISATH OTOOP MCTOYHUKOB MH(popManuu B IHTepHETE B COOTBETCTBUM C 3aJaHHBIM IMOMCKOBBIM 3aPOCOM,
Ha OCHOBE MMEIOIIMXCS 3HAHUN W MYyTEM CPAaBHEHHUS PA3IMYHBIX HUCTOYHUKOB BBIIEIATH MH(OpMaIuUio, KOTOpas
ABJIETCS MPOTUBOPEUMBOM MIIM MOXET ObITh HEZOCTOBEPHOI;

e HCIOJB30BaTh MPU BBHIMOJHEHUU Y4EOHBIX 3a/laHUN HAYYHO--TIONMYJSPHYIO JUTEPATypy (U3HUECKOro COJepKaHUs,
CIIpaBOYHbIE MaTEpUaJIbl, pecypchl ceTu MHTepHET, Bl1aeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
uH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE KpaTKHE MUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIIU
¢u3nuecKoro cojaep’KaHus, B TOM YHUCJIE MyOJWYHO JeNaTh KpaTKHe COOOIIEHHs O pe3yibTaTax MPOEKTOB WIU
y4eOHBIX HMCCJIEIOBAHUNA, MPU 3TOM TPAMOTHO HCIOJIb30BaTh M3YYECHHBIM TMOHATHIHBINA ammapaT Kypca (QU3uKH,
COIPOBO’K/IaTh BBHICTYIUICHHUE MPE3CHTALIUEH;

e TMPU BBHINIOJHEHWHU YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN paclpelessiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJla4yaMU, CIEIUTh 32 BBHITOJHEHUEM IJIaHa JIEWCTBUIA, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]I
B JICSITEILHOCTD I'PYIIIIBI, BHICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY>KAIOIIHX.

K xoH1y oOyueHus B 8 kjacce npeaMeTHbIEe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh C(POPMHUPOBAHHOCTD Y

00y4JaromuXxcss YMEHUM:

e HCIIOJNB30BaTh IOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB M MOJIEKYJ, arperatHble
COCTOSIHMSI BEILIECTBA, KPUCTAIIIMUYECKHE M aMOp(HBbIE Teja, HACBHIIEHHBIH M HEHACBHIILEHHBIH Map, BIaKHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DOSHEPIHs, TEIJIOBOW JBHUraTeNlb, 3JEMEHTApHBIA JJIEKTPUYECKHH 3apsi,
ANEKTPUYECKOE I0JIE, TPOBOJHUKH U TU3IEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKHI TOK, MArHUTHOE T10JIE;
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pa3nuuaTh sBICHHUS (TEIJIOBOE pacIiMpeHHe M C)KaThue, TeIulomnepesada, TEIUIOBOE DPAaBHOBECHE, CMadMBaHUE,
KaMWUISIPHBIC SBJICHHS, HWCHApeHHWE, KOHJICHCANWs, IUTABJICHHWE, KpHUCTAIM3anus (OTBEpACBaHUE), KHIICHHE,
Terionepeaada (TEIUIONPOBOAHOCTh, KOHBEKIHS, HW3IyYCHHE), JJICKTPU3alUs TeJ, B3aUMOJICHCTBUE 3apsJioOB,
JEHCTBUS JIEKTPUICCKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOICHCTBIE MarHUTOB, JIEHCTBUEC MAarHUTHOTO TIOJIS Ha
MIPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs WHIYKIIHS) TI0 OIMUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NIECKOE ABICHUE;

pacrno3HaBaTh TNPOSBICHUE W3YYCHHBIX (PU3MUECKHX SIBJICHUH B OKpPYXKAIOIIEM MHUpPE, B TOM 4YHCIE (DU3UYCCKUC
SIBJICHUSI B TPUPOJIC: TIOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIC SBICHUS B TPHUPOJIC, KPUCTALIBI B MPUPO/IEL,
uznyuenne ConHIla, 3aMep3aHuUe BOJOEMOB, MOPCKME Opu3bl, oOpa3oBaHHE pOCHl, TyMaHa, WHeEs, CHera,
DJIICKTPUYCCKHE SBJICHUS B arMocdepe, DJICKTPUUYECTBO J>KMBBIX OpPraHW3MOB, MAarHUTHOE ToJie 3eMiH, Jpeid
TIOJIFOCOB, POJIb MAarHWTHOTO TOJIS IS *KU3HU Ha 3emJie, MOJIIPHOE CUSHUE, MPU 3TOM TEPEBOIUTH MPAKTUUYCCKYIO
3aJ1auy B Y4eOHYI0, BBIJCIISITh CYIIICCTBEHHBIC CBOMCTBA (MMPU3HAKN) (U3HUCCKHUX SBIICHHIA,

ONKMCHIBATh M3yUYCHHBIC CBOMCTBA TEN M (PU3NYCCKHUEC SIBJICHHS, MCIOIL3Ys (DH3MYECKHUE BEIWYUHBI (TEMIlepaTypa,
BHYTPEHHSSI SHEPTHs, KOJUYECTBO TEIUIOTHI, YJCNIbHAs TEIUIOEMKOCTh BEIIECTBA, YIACNbHAs TEIUIoTa TUIABICHUS,
yIenbHasl TeIyIoTa MapooOpa3oBaHMs, yAeTbHas TEIJIOTa CTOPAaHHS TOIUTMBA, KOA(PQHUIIMEHT IOJIE3HOTO ICHCTBHUS
TETUIOBOW MAIIIMHBI, OTHOCUTENbHAS BJIIAXKHOCTH BO3AyXa, JJIGKTPUYECKHH 3apsll, CHJIa TOKa, JJICKTPUICCKOE
HanpsDKEHUE, COMPOTHBJICHHE TPOBOJHUKA, YIEIbHOE COMPOTHBICHUE BEIIECTBA, padoTa ©  MOIIHOCTH
QJIGKTPUYECKOTO TOKA), MPHU ONHUCAHWUU MPABHIBHO TPAKTOBaTh (U3WYCCKUH CMBICT HCIOIb3yEMBIX BEIWYUH,
0003Ha4YeHUSI W E€IUHULBI (U3NYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYI (U3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUYNHAMHU, CTPOUTH TpadUKH U3YICHHBIX 3aBUCHMOCTEH (U3NICCKIX BEITHYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (HU3MYECKHUE SBICHUS © TMPOIECCH, WCIOIb3Yys OCHOBHBIC TIOJOXKEHUS
MOJICKYJISIPHO--KHHETHYECKOM TEOPUM CTPOSHHUS BEUIECTBA, MPHUHIIUII CYMEPIO3UIIUA ToJiel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH Oma nis ydactka nemnu, 3akoH JIxoyns—JIeHia, 3aKOoH COXpaHEHHS
SHEPTUH, TIPHU ITOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMAaTHUECKOE BhIPAKECHUE;
OOBSACHATh (U3MUECKUE TIPOIECCHl W  CBOMCTBA TEl, B TOM 4YHCI€ ©W B KOHTEKCTE CHUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUINHHO-CICACTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE U3 1-2
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JIOTUYECKUX IIAroB ¢ Omopoil Ha |—2 u3y4YeHHBIX CBOMCTBAa (DU3WYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIC 3a7a4u B 2—3 NEUCTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (DU3NUECKUE BEIUYUHBI:
Ha OCHOBE aHaju3a yCJIOBHUA 33Ja4d 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIISITh HEIOCTATOK JAHHBIX ISl PEUICHUS
3a/1a4uu, BBHIOMpaATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIE Mg €€ pElIeHUs, MPOBOAUTH PAaCU€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHUE (PU3NUYECKOM BEJIMYMHBI C U3BECTHBIMU JTAaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3UUYECKUX METOIOB, UCIIONIb3Ys OINUCAHUE
WCCIICIOBAHUS, BBIICISATh MPOBEPSAEMOE MPEANOJ0KEHUE, OLECHUBATh MPABUIBHOCTh TMOPSAJKA MPOBEACHUS
WCCJIEIOBAHUS, A€JIaTh BbIBOJIbI,

MIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PUBMYECKUX SBJICHUN WU (PU3NUECKUX CBOMCTB Tel (KaNWIISPHBIC SBICHUS,
3aBUCHUMOCTD JIABJICHUSI BO3JyXa OT €ro 00bhéMa, TeMIiepaTypbl, CKOPOCTH MPOIlecca OCThIBAHUS M HArpeBaHUs MpHU
U3JIyYEHUH OT I[B€Ta M3JydYaroiieil (MOrjaomnarolieii) mMoOBEPXHOCTH, CKOPOCTh MCMApEeHUs BOJIbI OT TEMIEPaTyphl
KUJKOCTH M IO €€ TOBEPXHOCTH, OJCKTPU3AIUsi Tel U B3aUMOJCUCTBUE JJIECKTPUUYECKUX 3apsioB,
B3aUMOJICHCTBHE TOCTOSIHHBIX MAarHWTOB, BU3yaju3alys MarHUTHBIX IOJEH IOCTOSHHBIX MarHUTOB, JCHCTBUS
MAarHMTHOTO TOJISI Ha MPOBOAHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTAa, CBOWCTBA JJIEKTPOJBHUIATEINsS IMOCTOSHHOIO
TOKa): (OPMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHUSI, COOUPATh YCTAHOBKY M3 MPEMJIOKEHHOTO0 00OpYIOBaHMS,
OIMCHIBATDH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IHI,

BBIIIOJIHATh MPSAMBIE W3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIAXXHOCTU BO3[yXa, CUJIbl TOKA, HANPSKEHUS C
MCITIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U NATYMKOB (HU3UUECKUX BEIUYMH, CPABHUBATH PE3YNIHTATHl U3MEPEHUH C
y4€TOM 3aJJaHHON a0COIFOTHOM MOTPENTHOCTH;

MIPOBOJUTH HMCCIECOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT JPYTOM C HKCIIONIH30BAHUEM MPSIMBIX
M3MepEeHUH (3aBUCUMOCTh CONMPOTUBIIEHUS IPOBOJHUKA OT €T0 JUIMHBI, IUIOMIaAN MONEPEYHOI0 CEUCHHS U YJIEIBHOTO
COIIPOTUBIICHUS BEIIECTBA NMPOBOJAHUKA, CHUJIBI TOKA, MAYLIErO0 Yepe3 MPOBOJHMK, OT HANPSKEHHS HA MPOBOJHUKE,
HCCIIEIOBAHUE TIOCJIEIOBATENIBHOTO U MAPAJIEIBHOTO COEJWHEHH MPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAHUE,
coOupaTh YCTaHOBKY ¥ BBIMIOJHATH HM3MEPEHUS, CIEAys MPENIOKCHHOMY IUIaHy, (UKCHPOBATH PE3YyIbTaThI
MOJIYYCHHOU 3aBUCUMOCTH B BUE TaOIUI] ¥ Tpa(UKOB, JIeTIaTh BBIBOJIBI TI0 PE3YJIHTATaM HCCIICIOBAHUS;
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MPOBOJIUTh KOCBEHHBIC H3MEpEeHUs (U3NYECKUX BETUYUH (yIeiabHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHHUE
MPOBOJIHUKA, pab0OTa U MOIIHOCTH ANEKTPUUECKOTO TOKA): MJIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, ClIe/lysl IPEIJIOKEHHON UHCTPYKITUU, U BEIYUCIISIT 3HAUCHUE BETUYUHBI;

cOOJII01aTh PaBUJIa TEXHUKH 0€30MIaCHOCTH NpU padboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

XapaKTEepU30BaTh MPUHIIUIIBI JEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HA MX OMHCAHUS
(B TOM uyucne: cucTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETP, BOJBTMETP, CUETUHK
AJIEKTPUUYECKON DHEPruH, DIJIEKTPOOCBETUTEIbHBIE NPHOOPHI, HArpeBaTeNbHBIC AJIEKTPONPUOOPHI (MPUMEPHI),
ANEKTPUUYECKUE TPEAOXPAHUTEIU, IICKTPOMATHUT, AJICKTPOJBUTATEh MOCTOSIHHOTO TOKA), MCMOJb3Yysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUN U HE0OXOuMbIe (hU3NUYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM M CXEMaTHUYHBIM
pUCyHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC, TCUXPOMETpP, TUTPOMETP, JBHUrarellb BHYTPEHHErO0 CrOpaHWs,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUYECKUX IIeNeil ¢ TMOCieI0BaTeIbHBIM W MapajuieIbHbIM
COEIMHEHHUEM DJIEMEHTOB, pa3yinyasi yCIOBHbIE 0003HAYEHUS DJIIEMEHTOB JIEKTPUUYECKUX TETICH;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MIPUMEpPaX) MPAKTHUECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B
MOBCEIHEBHOM JKM3HU i1 obOecriedeHus O€30MacHOCTH TpU OOpallleHud ¢ MpudopaMud U TEXHHUUYECKHUMU
YCTPOICTBAMU, COXPAHEHUS 3/I0POBbs U COOTIOAEHHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH Cpejie;
OCYIIECTBIISITh MOUCK HH(pOpManuu (HU3MIECKOro coaepkaHus B MHTepHETe, Ha OCHOBE MMEIOIIMXCA 3HAHUNU U
MyTEM CpaBHEHUS JIOMOJHUTEIBHBIX UCTOYHUKOB BBIJCISITh HH(DOPMAIUIO, KOTOpAs SIBJISETCS MPOTHBOPEUYNBON HIIH
MOXET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBIIOJIHEHUH y4EOHBIX 3aJJaHUN HAay4HO--TIOMYJISIPHYIO JUTEPaTypy (PU3NYECKOTO COAEp:KaHUs,
CIIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, TPeoOpa3oBaHUs
nH(pOpMa¥K U3 OJHON 3HAKOBOM CUCTEMEBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC MHCHMEHHBICE M KPATKUE YCTHBIC COOOIIEeHUs, 0000mas MHGOPMAIMIO0 W3 HECKOJIBKUX
HUCTOYHUKOB (DU3UYECKOTO COJACpPKAHUS, B TOM YHCIE IMMyOJIUYHO MPEACTABISATH pPE3yabTaThl MPOEKTHOW WU
HCCIIEIOBATENBCKOM AEATEIIBHOCTH, IPU 3TOM TI'PaMOTHO MCIIOJIb30BATh W3YYEHHBIM MOHSATHWHBIN anmapaTr Kypca
(u3HUKHU, COMPOBOK/IATH BBICTYIICHNE MTPE3CHTAIINCH;
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IIPU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHMA (PU3MUYECKUX MPOIECCOB paCHpelesiTh OOS3aHHOCTH B
IPYIIIE B COOTBETCTBUM C ITOCTABICHHBIMM 3a/1a4aMH, CJIEIUTH 3a BBIIIOJIHEHNUEM IUIAHA IEUCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBI BKJIAJ B JEATEIbHOCTb TIPYMIbl, BBICTPAaUBaTh KOMMYHHUKATHBHOE
B3aMMOJIECTBHE, MPOSBIAS TOTOBHOCTh pa3peliaTh KOHMIUKTHI.

K kxonIy oOyueHus B 9 kjacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
00y4aromuxcs yMEHUM:

WCIIOJIb30BaTh TOHATHS: CUCTeMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO
nBWKeHMs, nedopmanus (ymnpyras, IJIacTHYECKas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE, HEBECOMOCTb U
neperpy3Kku, HeHTp TSHKECTH, adCONMIOTHO TBEPOE TEJO, LICHTP TAKECTU TBEPJOTO Teja, pABHOBECUE, MEXaHUUYECKUE
KoJieOaHUs W BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIA AJIEKTPOMArHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh M JAdbHO30PKOCTh, CIIEKTPhl UCIYCKAHUsI W TIOTJIONICHUS, albda-, 6eTa- U raMmMa-u3JIydeHus,
U30TOIIBI, sIICPHAS DHEPTETHUKA;

pasnuuath  SBJICHHS (PAaBHOMEPHOE U  HEPABHOMEPHOE TMPSMOJUHEHHOE JBWIKEHHE, PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JIBUJKEHUE, CBOOOJHOE MaJieHHue Tell, paBHOMEPHOE JIBUYKEHUE MO OKPY>KHOCTH, B3aHUMOJEHCTBUE
TEJ, PEaKTUBHOE BIDKEHUE, KoJjebaTelbHOe IBMKEHHUE (3aTyXalollhe W BBIHYXICHHBIE KoJieOaHUs), pEe30HaHC,
BOJIHOBOE JIBIDKEHHE, OTPAXEHUE 3BYKa, MPSIMOJIUMHEHHOE pacinpoCTpaHEHHE, OTPaKeHHE U TMPEJOMIIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPa)XEHUE CBETa, Pa3jOKEHUE OEeJoro CBeTa B CIEKTP M CIOKEHHE CIEKTPaJbHBIX IIBETOB,
JUCTIEpCHs] CBETa, ECTECTBEHHAs pPaJMOAKTHBHOCTh, BO3HUKHOBEHHME JIMHEWYATOTO CIEKTpa M3IYYEHUS) IO
OMMCAHMIO UX XapaKTEPHBIX CBOMCTB ¥ HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacno3HaBaTh MPOSABICHUE W3YYEHHBIX (PU3MUECKHX SIBICHUN B OKpyXKaromemM Mupe (B TOM uucie (PU3NYECKUe
SBJICHUSI B IPUPOJIC: MPUIIUBBI U OTJIUBBI, ABMKEHUE MUIaHeT COTHEYHON CHUCTEMBI, pEaKTUBHOE JIBHXKEHUE JKUBBIX
OpraHMW3MOB, BOCHPHITHE 3BYKOB KHMBOTHBIMH, 3€MIIETPACEHUE, CEMCMUYECKHE BOJHBI, IIyHaMH, 5XO, LIBE€Ta Tell,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTHYECKOE NEWCTBUE BHIMMOIO, YIBTPA(UOIETOBOTO M PEHTTC€HOBCKOTO
W3ITYYCeHU, €CTECTBEHHBIN paJUOAKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJUOAKTUBHOE H3Iy4Ye€HUE MPHUPOIHBIX
MUHEPAJIOB, JIEUCTBUE PAMOAKTUBHBIX U3JIyYEHU HAa OPraHU3M 4YEJIOBEKa), MIPU 3TOM IMEPEBOJIUTh MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISThH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKN) (DU3NUYECKUX SIBICHUI;
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OMUCHIBATh HM3YYCHHBIE CBOMCTBA TeNl M (PU3MUECKHUE SBJICHUS, UCIOJIb3YS (PU3NUECKUe BEIUYUHBI (CpeaHsss U
MTHOBEHHAsI CKOPOCTb TeJia TP HEPABHOMEPHOM JBUXKEHHUH, YCKOPEHHUE, MEePEMEICHHUE, MyTh, YTIIOBasi CKOPOCTH,
CUJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO Ma/eHMs], BEC Tela, UMITYJIbC TeIa, UMITYJIbC
CUJIBI, ME€XaHHWYecKasi paboTa U MOIIHOCTh, MOTECHIMAIbHAS PHEPTHs Tela, MOJHITOrO0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMANIbHAST DHEPTUs CXKATON MPYKUHBI, KUHETHUYECKAs SHEPrus, MOJIHAS MEXaHWYeCKas SHEprus, Nepuoja u
yacToTa KoJyieOaHWi, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETAa, MOKa3aTelb MPEIOMIICHUS
cpenbl), MPU OMUCAHWM TPABWIHHO TPAKTOBATh (PU3MYECKUNA CMBICT HCIOJB3yeMbIX BEJIWYWH, 00O03HAYCHUS U
eIUHUIIBI (PU3UYECKUX BEJIUYMH, HAXOJIUTh (DOPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BETUYUHY C JIPYTUMHU
BEJTMYMHAMH, CTPOUTH rpadKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS W MPOLIECCHI, UCTIONB3YsI 3aKOH COXPAHEHUS YHEPrUH, 3aKOH
BCEMHUPHOT'O TATOTEHHUSI, MPUHIIMI CYMEPIO3UIMN CUJI, NMPUHIMI OTHOcUTelbHOCTH [anmumnes, 3akoHsl HeroToHAa,
3aKOH COXPaHEHUs HWMITYJIbCa, 3aKOHBI OTPAXKCHHS M TIPEIOMIJICHHS CBETA, 3aKOHBI COXPAHEHHUsS 3aps/IOBOr0 H
MacCOBOT'0 YHCEJI TP SAEPHBIX PEaKIMIX, TPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3aIIUCHIBATH €TI0
MaTE€MaTHYECKOE BbIPAKEHUE;

OOBSCHATh (U3MUECKHE TPOLleCChl U CBOMCTBA Tel, B TOM 4YHUCIE€ U B KOHTEKCTE CHUTyalui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO--CIIEJCTBEHHBIE CBSI3H, CTPOUTH 00BICHEHHE U3 2—3
JIOTUYECKUX IIAaroB C OMOpoM Ha 2—3 H3y4YEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUM, (U3MUECKHX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTte pacu€THble 3a7a4d (OMHparonIuMecss Ha CHUCTEeMy U3 2—3 ypaBHEHHUH), HUCHOJB3Yys 3aKOHBI U (OPMYJIBI,
CBsI3BIBAIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS 3aJaydl 3aluChiBaTh KpPAaTKOE YCIOBHE,
BBISIBIISITh HEJIOCTAIONIUE WM M30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIC JJIS PEIICHUS,
MIPOBOJUTH PACUETHI M OIIEHUBATh PEATUCTUYHOCTD MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHIUTh MPH MOMOIIM (U3HUYECKHX METOOB, HCIOJIb3Yys OMUCAHUE
UCCIIEIOBAHUSI, BBIACIATh MPOBEPSAEMOE MPEANOJI0KEHUE, OIEHUBATh MPAaBWIBHOCTh TMOPAJKA MPOBEICHUS
MCCJIeIOBAHMUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YNIHTATH HAOIIOJCHUA U OTIBITOB;
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MPOBOJUTH OMNBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUNA UM (PU3UUECKUX CBOMCTB TeN (M3yYE€HUE BTOPOrO 3aKOHA
HeroToHa, 3aKk0Ha COXpaHEHHs YHEPTHH, 3aBUCUMOCTh NIEpHO0Aa KOIeOaHUI MPYKUHHOTO MasTHHKA OT MacChl Tpy3a
U JKECTKOCTH TMPY>KUHBI U HE3aBUCUMOCTH OT aMIUTUTYIbl MajblX KoJeOaHWH, MPSIMOIMHEHHOE paclpOCTpaHCHHE
CBETa, pasloKeHHE OENoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB H300pa)XCHHsI B IJIOCKOM 3€pKajie M CBOWCTB
n300pakeHus TpeaMeTa B coOMparomiell JinH3e, HaOMIOACHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3ITYyYCHUs):
CaMOCTOSITETLHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 00OpyAOBaHHUsS, OMHCHIBATH XOJ OMBITA U €Tr0
pe3ynabTaThl, GOPMYITUPOBATH BHIBOIHI,

MIPOBOJIUTH MPU HEOOXOUMOCTH CEPHUIO MPSMBIX H3MEPEHUH, OTIPEIeNIssl CpeIHEe 3HAYCHHE U3MEPSIeMON BETUUHUHBI
(boxycHoe paccrosiHue coOuparoliel JUH3bI), OOOCHOBBIBATH BBIOOP crocoba u3MEpeHUs (M3MEPUTETBHOIO
npubdopa);

NPOBOJIUTh HWCCIICIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYMH C HCIIOJIB30BAHUEM TMPSMBIX HW3MEpPEHHH
(3aBUCUMOCTbH TIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBWKCHHM 0€3 Ha4allbHOW CKOPOCTH, Meproia KoieOaHui
MaTeMaTUYECKOTO MasTHHKA OT JJWUHBI HUTH, 3aBUCHMOCTH YIJla OTPaXCHHS CBETa OT yIjla MaJcHHUs W yriia
NpEeIOMIICHHSI OT yrJja MajeHus): IIaHUPOBaTh UCCIEIOBaHUE, CAMOCTOATEIFHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
pE3yNbTAaThl TIOJYYEHHONW 3aBUCHUMOCTH (DU3MYECKUMX BEJIMYMH B BUJE TaOMUIl M rpaduKOB, AeNaTh BBIBOJABI IO
pe3ysbTaTaM HCCIIeIOBAHUS;

IPOBOAUTh KOCBEHHBIE HW3MEpPEeHUS (DUIUYECKUX BEIUYUH (CpeAHssi CKOpPOCTh M YCKOpEHHE Teja TMpHu
PaBHOYCKOPEHHOM JBUKCHUHU, YCKOPEHHE CBOOOIHOIO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPDUIMEHT TPEHUS
CKOJIbKEHHMsI, MeXaHW4Yeckasi paboTa U MOIIHOCTh, YaCTOTa U MEpUO KOJIeOaHUH MAaTEMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB, ONTHUYECKAash CUJa COOMPAIONICH JWH3BI, PaTUOAKTUBHBIN (POH): TIIAHUPOBATH M3MEPEHHs, COOMPATH
HKCIEPUMEHTANIbHYIO YCTAaHOBKY M BBINOJHATh H3MEPEHHUS, CIEAys NPEJIOKEHHOW HWHCTPYKIUHU, BBIYHUCIATH
3HAaYCHHE BEJTMUYMHBI U aHAJIU3UPOBATh NOJyUYEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHU;
coOJII01aTh TIPaBWJIa TEXHUKH 0€30MIaCHOCTH Ipu padoTe ¢ 1abopaTopHbIM 000PYyI0BaHUEM;

pa3inuyaTh OCHOBHBIE MPU3HAKN U3YUYEHHBIX (PU3NUECKUX MOJENEH: MaTepuaibHasi TOUKa, aOCOJIIOTHO TBEPAOE TeEIO,
TOYECYHBII HICTOUYHUK CBETA, JIy4, TOHKAs JINH3a, IUIAaHETapHas MOJIENb aTOMa, HYKJIOHHAas MOJIENTb aTOMHOTO S]Ipa;
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XapaKTepU30BaTh MPUHIUIIBI AEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPON HAa UX ONMHUCAHUS
(B TOM 4ucle: COMAOMETP, NATYUKU IOJOKEHUS, PACCTOSAHMS M YCKOPEHHS, PaKeTa, 3XO0JIOT, OYKH, MEPHUCKOII,
(oToanmnapar, ONTUYECKUE CBETOBO/IbI, CIEKTPOCKOI, T03UMETpP, Kamepa BunbcoHa), HCIonb3ys 3HaHUS O CBOMCTBaxX
(¢u3nuecKuX ABICHUN U HE0OX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBbHBIX IPUOOPOB U
TEXHOJOTUYECKUX MPOLIECCOB MPU PEUIEHUU Y4eOHO--PAKTUUYECKUX 3a]lay, ONTHUYECKHE CXEMbl ISl MOCTPOEHUs
N300paK€HUH B IJIOCKOM 3€pKajle U cOOMparoIiel JIH3e;

MPUBOJUTH IPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEpax) NPaKTUYECKOTO UCTIONb30BaHUS (PU3UUECKUX 3HAHUM B
MOBCEAHEBHON JKM3HM g oOecnedeHus 0e30MacHOCTH TMpu OOpallleHHuH ¢ NpubopaMM U TEXHUYECKUMU
yCTPOWCTBAaMHU, COXPAaHEHUS 3/I0POBbS U COONIIOIEHUSI HOPM DKOJIOTHYECKOTO MTOBEACHUS B OKPYIKAIOLIEH cpeae;
OCYHIECTBIISITh TOMCK HWH(pOpManuu (¢Gu3ndeckoro cojepxanuss B HHTepHETe, CaMOCTOSTENbHO (QOpMYyIUpYs
MOMCKOBBIM 3alpoc, HAXOAUTh MYTH OMPEAEICHUS TOCTOBEPHOCTH TMOJYYEHHOW HMHGPOpPMAIMUM Ha OCHOBE
MUMEIOIIMXCS 3HAHUN U JOTOTHUTENbHBIX HCTOYHUKOB;

UCMOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3a/laHUil HAayYHO--NOMYJSIPHYIO JUTEpaTypy (U3NYECKOTO COAEpKaHUs,
CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTEpHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus
UH(pOpMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLICHHUS HAa OCHOBE MH(GOpPMALMU U3 HECKOJIBKUX MCTOYHHUKOB
¢usnyeckoro coaepkaHus, MNyOJIMYHO NPEACTABIATH PE3yNbTaThl MPOEKTHOM WJIM  HCCIEA0BaTENbCKOU
JEsITeIbHOCTH, IPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3yUEHHBIN MOHATUHHBIN anmapaT u3y4yaeMoro pasnesna GU3uKu U
COIIPOBOX/1aTh BBICTYIUIEHUE MTPE3EHTALUEN ¢ YYETOM OCOOCHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
1.1 ®dusurka - Hayka o0 pUpoJIe 2 0 0 brbmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BEJTNINHEI 2 0 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
b K
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 0 1 nomorexa O
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BelecTBa 1 0 0 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 0 1 bubnuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 0 0 Bubmorexa OK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndeckoe IBHKCHHUE 3 0 0 bubmiorexa LIOK

https://m.edsoo.ru/7f416194
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3.2 WNuepuus, Macca, MI0THOCTh 4 1 bubmoreia OK
https://m.edsoo.ru/7f416194
3.3 Cwua. Bunpr cun 14 2 bubnmorera [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 0 bubnuotexa [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBIIeHME KUIKOCTH 5 0 bubmmorexa LOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 0 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6 OK
5.1 PabGoTa 1 MomHOCTH 3 1 nommorexa I
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 0 0 brbnmorexa [TOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 0 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 0 0 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 0 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumonerictBue Te 20 1 3
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomoreka Il
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 0 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 0 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 0 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcenyckanue v NOMIOMEHNe CBETa aTOMOM 4 1 bubnmorexa [TOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 1
>3 /ICPHBIC peakiin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

®dusuka, 8 kinacc/ Kabapaun O.0., AkunonepHoe oo61mectBo «M3narensctBo «IIpocBemiennes
®duzuka, 9 knacc/ Kabapaun O.®D., Akunonepaoe odmectso «M3natensctBo «IIpocBemenner»
®dusuka, 9 knace/ I'pomo C.B., Ponuna H.A., benara B.B. u apyrue; nox penakuueit [lane6patnena 10.A.,

AKIII/IOHepHOG O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

dusuka. 7 knacce : yueb.is oomeoodpaszopar.opranuzanuitl/O.d. Kabapaun. - 9-e uzz. - M.: [Ipocsemenne, 202. - 175 c.:

ui. - (Apxumen)

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®dusmka. 9 knacce. bazoBriii ypoBeHb. MeToanueckoe nocodue k yueOuuky M. M. Ilepeimkuna, E. M. I'ytauk, A. U.
NBanosa, M. A. IlerpoBoii, U3mecTheBa T.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://efizika.ru/

https://m.edsoo.ru
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