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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs COCTaBJIEHA Ha
OCHOBE TMOJIO)KEHUM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3oBaTesnbHOW mporpaMmmsbl, npeacraBieHHblx B PI'OC 00O, a takxke ¢
yaétoM denepaibHON pabodeil mporpamMMmbl BocnuTanus W KoOHIenmmu mpemnoiaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue  mporpaMMbl 1o (GU3MKE  HampaBieHO Ha  (GOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3aluio u3ydeHus: Pu3nku Ha
NesTeTLHOCTHON OCHOBE. B mporpamMme mo (u3mKe y9uTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeaMera B peanmzanuu TpedboBanuid @I'OC OOO K miIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yjbTaTaM OOYy4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUsl.

[Iporpamma 1o (¢u3MKe yCTaHaBIMBAET paclpejesieHne yd4eOHOro marepuania Io
rojaMm oOyueHus (MO Kjaccam), mpeajiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh U3YYCHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEPKaHUA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCS.

[Iporpamma mno ¢usuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKON MOMOIIU
YUHTEIIO B CO3/IaHUM padoyell MporpaMMsl 10 y4eOHOMY MIPEAMETY.

®dusnka SBJISIETCA CUCTEMOOOPA3yIOIIUM Ui E€CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
MPEAMETOB, TMOCKOJbKY (U3UYECKUE 3aKOHBI Jie)KaT B OCHOBE MPOIECCOB U SIBIICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acCTpOHOMHUEH U u3nueckoii reorpaduei, BHOCUT BKJIAJl
B E€CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, MNPENOCTaBIseT Haubojee siCHble 00pasiibl
MPUMEHEHUSI Hay4YHOTO METOJia TMO3HAaHMS, TO €CTh Crnoco0a MOJYyYEeHHUsS JOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TrIaBHBIX 3a7a4d  (U3HUYECKOr0 O00pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH M MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuenune ¢uzuku Ha 0a30BOM YpOBHE NPEANOJaraeT OBJIAJECHUE CIEIYIOUIMMU
KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATh U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e HMHTEPHPETUPOBATH JAaHHBIC M MCIIOJIH30BAaTh HAYyUHbBIC JOKA3aTEILCTBA IS
MOJTY4YEHHUS BHIBOJIOB.

[enu u3yuenus (HuU3MKU HA YPOBHE OCHOBHOTO 001Iero 0O0pa3oBaHUs OMPEICTICHBI B
Konnenmuu mnpenogaBanus ydeOHOro mpeamera «@Pusnka» B 00pa30BaTeIbHBIX
OpraHu3auax Poccutickon ®denepannu, peanu3yrommx OCHOBHBIE
00111e00pa3oBaTeNibHbIC MPOrPaMMBbI, YTBEPXAEHHOU pemenrem Koserun MuHuctepcTBa
npocsetenust Poccutickoit denepanuu (mpotokoi ot 3 aexadps 2019 r. Ne [TK-4BH).

Heau nzyuyenuss Gpu3uKu:



npuoOpeTeHue MHTEepeca W CTPEeMJICHUS OOydYaloImUXCsl K HAyYHOMY H3YUYCHHIO
MIPUPOJIbI, PA3BUTHE UX MHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTaBICHUM O HAYYHOM METOJAE TMO3HaHUA U (OPMUPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YeHHUsI OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHrue TpEACTaBICHUH O ponu (U3UKK JUIsI  Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyayuied npodeccuoHalIbHON
NEeSTEIbHOCTH, CBSI3aHHOM C (DPU3MKOM, MOATOTOBKA K JalibHENIIEMy O0yUeHUIO B
3TOM HAIpPAaBJICHUU.

JlocTkeHne 3THUX Leled mporpaMMbl MO (U3MKE Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI 00E€CIIEYNBAETCS PELUICHUEM CIIEAYIOUINX 3a1a4:

npuoOpeTeHNe 3HAHUN O JHUCKPETHOM CTPOCHUHU BEILECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, AIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN OMNUCHIBATh U OOBICHATH (PUBHYECKHE SBICHUS C
HCIIOJIb30BAaHUEM ITOJTYYEHHBIX 3HAHHI;

OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PacYETHBIX 3a7ad C UCIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHUN HaOMIONaTh TMPUPOAHBIC SBJICHUS W BBIMOJIHITH OTBITHI,
1abopaTopHbIE PadOTHI U AKCIIEPUMEHTAIbHBIE UCCIIEA0BAHMS C UCIIOJIb30BAaHUEM
U3MEPUTENBbHBIX TPUOOPOB;

OCBOEHHE MPHUEMOB PabOThI ¢ MHPOpMaNeh PU3NIESCKOTO COJEePKaHUS, BKITFOUAs
MHPOPMAIIMIO O COBPEMEHHBIX NOCTHXEHHUSIX (DU3UKHU, aHAJIU3 U KPUTUUYECKOE
OLICHHBaHUE UH(OpMAIIIH;

3HAKOMCTBO cO cdepamu TpoPecCUOHATILHONW JEATEeIbHOCTH, CBSI3aHHBIMHU C
(U3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nUecKoi HayKHu.

Ha wusydyenue ¢usuku (0a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOUIETrO

oOpazoBaHust oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIel0), B 8 Kjacce
— 68 yacoB (2 waca B Heaemo), B 9 kmacce — 102 yaca (3 dyaca B HeIEI).

[Ipennaraemelii B mporpaMmme mo Gpu3uke rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHAATEIbHBIA XapaKkTep, YIUTEIb JIeJaeT BEIOOp MPOBEACHUS JTaA0OPATOPHBIX
paboT M OMBITOB C Y4YETOM HWHAMBUAYAIbHBIX OCOOCHHOCTEH OO0ydYarommxcs, CIHCKa
HKCIIEPUMEHTAJIbHBIX 3aJaHui, MpesiaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
AK3aMeHa 10 (PHU3HKE.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uznka — Hayka o npupoae. SBiaeHus npupoAbl. DUBMYECKUE SBJICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DIIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckue BeauduHbl. M3mMepenne Qpuzndeckux BeMMUUH. Du3ndecKkrue npuOOphI.
ITorpemHocTs M3MEpEHUI. MeXayHAPOHAS CUCTEMA EUHUILI.

Kak ¢wm3uka w  japyrue  eCTeCTBEHHbIE  HAYKHM  HM3YYalOT  IPHUPOY.
EcrecTBeHHO-HAy4HBIH METOJI TTO3HAHUS: HAOJIOJICHHE, MOCTAHOBKA HAYyYHOTO BOIIpOCaA,
BBIJIBIDKCHHE TUIIOTE3, YKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 0OBSICHEHUE HaOII01aeMOro
saBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHu4deckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. @Ousnueckue MNPUOOPHI U MpoIEAypa MNPSAMBIX HM3MEPEHU aHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHUE 1IEHBI eISHUs MKaIbl U3MEPUTEIBLHOTO0 Mpubdopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. W3mepenue temmepaTypbl MpH MOMOIIM KUAKOCTHOTO TEPMOMETpa U JaTUMKa

TeMIepaTyphbl.
6. lIpoBeaeHue uccieqoBaHus O MPOBEPKE TUMOTE3bI: JAIbHOCTh MOJETA HIApHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIEe, YeM OOJIbIIIe BHICOTA MyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELECTBA.

CtpoeHue BellleCTBA: aTOMbl M MOJEKYJbI, UX pa3mepbl. OMNbIThI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOSHUE BEIIECTBA.

JIBm>kenre yactul BeniectBa. CBs3b CKOPOCTH JBHKEHUS YACTHUIL C TEMIIEPATYPOL.
bpoynoBckoe npmxenue, nuddys3us. BzanmoaeicTBue yacTuil BEIIECTBA: MPUTSHKECHUES U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEM U TBEPIBIX
(Kkpuctamnuyecknx) Tel. B3anMoCBsA3b MEXIy CBOWCTBAMHM BEIIECTB B  Pa3HBIX
arperaTHBIX COCTOSHUSX W WX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.



3.

Ha6JHOI[eHI/Ie HBHGHHﬁ, 06’I)$[CH}HOHII/IXC$I MNPpUTSHKCHUCM WJIM  OTTAJIKUBAHUCM
qacTHl BE€IICCTBA.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM poTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKCHUS.

Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.

Mexanndeckoe IBWKEHHE. PaBHOMEpHOE M HepaBHOMEpPHOE ABMKEHHE. CKOPOCTS.
Cpennsisi CKOpOCTh IIPYU HEPABHOMEPHOM JABWKEHUU. Pacd€r myTH 1 BpeMEHU IBU>KECHHUSI.

SIBneHue uHepuHMH. 3aKOH MHEpUUHU. B3aumonencTBue Te Kak NpuYruHa U3MEHEHUs
CKOPOCTHU JBUKEHUs Ted. Macca kak Mepa uHepTHOCTH Tena. [moTHocTh BemecTBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIIIECTBA.

Cuila Kak xapakTepHCTHKa B3auMmonencTBus Ten. Cuia ynpyroctd M 3akoH l'yka.
W3mepenne cuibl C MOMOIIBIO TMHAMOMETpa. SBiIeHUE TATOTEHHS U cuila TsokecTu. Cuiia
TSOKECTH Ha Apyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHHe Cuil, HaIpaBICHHBIX
10 OTHOM npsAMoi. PaBHonelricTByromas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHNE
MOKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Habitoienne MexaHu4eckoro JBUKEHUs Tea.

N3mepenne cKkopOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HaGnronenue siBneHust MHEPIUU.

HabitoieHne n3MeHeHus: CKOpOCTH MTPU B3aUMOJICHCTBUU TEJl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEN.

CnoxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

1.

Ornpenenenre CKOPOCTU PAaBHOMEPHOTO JIBMKEHUS (IIapuKa B KUJIKOCTH, MOJIEIIN
AIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).

Onpenenenrue cpeaHed CKOPOCTH CKOJBXKEHUST Opycka WM IIapuka To
HAKJIOHHOM TIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsKeHUs! (nedopManum) mpy>KUHbI
OT MPHUJIOKEHHOMN CHJIBI.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJBXKEHHUS OT Beca
TeJa U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.
HaBnenne. CrnocoObl yMEHBIICHHWS W YBEIWYCHUs daBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JAaBJICHUS Taza OT 00bEma, Temrepatyphl. [lepenadya maBneHus TBEPABIMU

TeJIaMH,

JKUAKOCTIMU M rasamu. 3akoH [lackang. IlHeBmaThueckue MallMHEL



3aBUCHUMOCTh JIaBJICHUS KUAKOCTH OT [IyOMHBL. [mapocTaTudyeckuil mapajiokc.
CooOmraromuecs cocyabl. [ uapaBmuyeckiue MeXaHU3MBbI.

Atmocdepa 3Bemmnm u armochepHoe naaBineHue. [IpuuMHBI  CylIeCTBOBaHHS
BO3AylIHOU 000s10uku 3emin. OnbiT Toppuuennu. M3mepenne atMochepHOro JaBiieHuUsI.
3aBUCHUMOCTh aTMOC(EPHOrO AaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBUE KUAKOCTM M Ta3a Ha IMOIPYKEHHOE B HHUX Teno. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.

o v A~ w N e
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

[Iepenaua naBiieHUS )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JTABIICHHS.

3aBUCUMOCTh BBITAJKUBAIONICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTU Teiaa M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue 1muiaBaHHsS TEJ: IUIABAHWUE WM TMOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOUIECHHUS MJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYyXKEHHOW B
YKUJKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKMBAIOIIEH CUJIbI, IEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKHMBAIOIIEH CHIIBI, JEWCTBYIOIIEW HA TEIO B
AKHUIKOCTH, OT MacChl TeNa.

OneITsl, NEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUJIKOCTU, OT 00bEMA MOTPYKEHHON B KUIAKOCTH YaCTH
T€JIa U OT TUIOTHOCTH KUJIKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHUE JIOAKH U ONPENEIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecus
peiuara. IlpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KI1J] mpocteix mexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckast 3Heprusi. Kunernueckass u moreHunaibHas sHeprus. [IpeBparenne
OJIHOTO BHJIa MEXaHUYECKOU SHEPTUU B APYTOl. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.



1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
1. Omnpenenenue pabOTHl CHIBI TPEHHS] NMPH PABHOMEPHOM JIBIKEHUHM Teja IO
TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
3. Hsmepenue KII/l HaKIIOHHOM IIIIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Paszneu 6. TerioBbie siBJICHUA.

OCHOBHBIE MOJIOKEHHUSI MOJEKYISIPHO--KUHETHYECKOW TEOPHH CTPOEHUS BEILLECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTIBIThI, TOATBEPKAAIOIIME OCHOBHBIE MTOJI0KEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHUHU.

Mopgenun  TBEPAOro, KUJIKOTO H  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra30B, JKUJIKOCTEN U TBEPIBIX
TE€JI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETHYECKOW Teopun. (CmauuBaHHWE W
KaWUISIpHBIE ABJICHUS. TEII0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEILUIOBOTO JBM)KEHMSI YacCTHLL.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEpPruu: TeIuionepenaya M
coBeplleHrne padboTel. Buabl Tenonepeaadn: TEMIONPOBOAHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KonuuecTBo Temnotel. Y ienbHas TEMI0EMKOCTh BELECTBA. TemIo00MeH U TEMI0BOe
paBHOBecHE. YpaBHEHHME TeIUIOBOro OanmaHca. [lmaBiaeHwe U OTBEpJEBaHUE
KPUCTAJLIMYECKUX BEUIECTB. YJenbHas Temjaora miaBieHus. [lapooOpazoBanue u
koHjeHcanus. Mcnapenue. Kunenue. Y aenbpHas Teriora napooopa3zoBaHusi. 3aBUCUMOCTh
TEMIIepaTypbl KAMIEHUS OT aTMOC(EPHOTo JaBICHUSI.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y AeJbHAs TEIIOTA CTOPAHUS.

[Ipunuuner pabotel TemnoBbix Asuratenei KIIJ[ TtenmmoBoro nsuratens. TemnsoBbie
JIBUTATEH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHMsI U MPEBPALICHUS SHEPTUU B TEIJIOBBIX MPOLECCaX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

2. HabGmogenue nuddyszuu.

3. HaOmronenue siBeHU CMauyuBaHUS U KaWJUISIPHBIX SIBJICHUU.

4. HalGmroneHue TEmIoBOro paciupeHus Tell.

5. V3menenue pnaBieHHs Ta3a MpU H3MEHEHHMH O00bEMa M HarpeBaHUM WIIU
OXJIQXKICHHH.

[IpaBuna uzMepeHus: TeMiepaTyphl.
Bunsl rennonepenaum.
OxJnak/ieHue Ipy COBEPUICHUH PabOThI.

o



9. HarpeBanue mipu coBepiiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HabnroneHne KuTeHusI.

12. HaGnroeHue nocTosiHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. MoJieny TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl O HAOIIOJEHUIO TETIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX

TEJ.
4. OrmpeneneHue NaBIeHUS BO3AyXa B OaJIOHE MIMPUIIA.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro o0Bh&Ma |
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka rumoTe3pl JWHEWHOW 3aBUCUMOCTH JJUHBI CTOJOHMKA KUIAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue uW3MEHEHUs  BHYTPEHHEH HSHEPruM Tella B pe3yjbTare
Terionepeaayu U padboThl BHELTHUX CHUJI.

8. HccrnenoBanue sBJICHHS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM U ropsyei
BO/IBL.

9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTI'O BOJOH MpU TEIIOOOMEHE C
HArpeThiM METAININYECKAM IIUITMHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpeneneHne yaeapHON TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpu3auuss Tena. JIBa pojga  3IEKTpUYECKHUX 3apsaoB. B3aumoneiicTBue
3apspKeHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTB CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TE
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEJIaMH).

Onektpuueckoe mnone. Hanpspok€HHocTh  dnekrtpuueckoro  mnossa.  [IpuHnumn
CYHEPHO3ULINU HIIEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »snekTpuueckux 3apsioB. OJIEMEHTAPHBIA  AIEKTPUYECKUN  3aps.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKHU. 3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO
3apsiaa.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHMS 3JEKTPUUYECKOTO TOKa. MICTOUHMKMH
MIOCTOSIHHOTO ~ TOKa. JIeMCTBUSI DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B XKHUJIKOCTSIX U razax.



Onektpuyeckas nenb. Cuina Toka. DieKTpuyeckoe HampspkeHue. COonpoTUBIIEHUE
MPOBOJAHUKA. YJEIbHOE CONPOTUBICHHE BellecTBA. 3akoH Oma s yyacTKa Iemu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3NeKTpUUecKoro Toka. 3akoH [xoyns—JleHna. Dnekrpuyeckue
LENU U NOTPEOUTENN ANEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUThI. B3auMoIeiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarnutHoe mone 3emMiIM U €ro 3HaueHue Ui kKu3HM Ha 3emsie. OmeIT Opcrena.
MarHutHOe MoJie 3IEKTPUYECKOro Toka. [IpruMeHeHHe 53JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb MOCTOSIHHOTO
ToKa. Mcnonb30BaHUE 3IIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  Dapanes. SBiaeHue snexkrpomMarHUTHOM uHAyKUMH. IIpaBuino JleHna.
Onextporenepatop. CrocoObl MOMYyUSHUS IJICKTPUUECKONW SHEPTHH. DJIESKTPOCTAHIINHN Ha
BO300HOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3IMEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJIKOCTH.
. 'a30BbI1 paspsia.
. I3MmepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHne 371eKTpUIeCKOTro HAMPSKEHUSI BOJBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. B3aumoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJIOCOB MarHuTa.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarHuTHoE noje Toka. DJIEKTPOMarHur.
. JleicTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccrnenoBanue sIBIICHUS JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiTel @apajes.
. 3aBUCUMOCTb ~ HAmNpaBJ€HUS HUHAYKIUOHHOIO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHUS.

L O N o v A wWwN e
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25.

DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

AN

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel 1O  HAOMIOACHUIO  DJEKTPU3ALMU  Tel  HHAYKUMEH W TIpH
CONPUKOCHOBEHHH.

HccnenoBanue necTBUS 3JIEKTPUUYECKOTO MOJISI HA POBOJIHUKHU U AUDJICKTPUKH.
COopka 1 mpoBepka pabOTHI EKTPUIECKOHN IIEMH TTOCTOSHHOTO TOKA.

W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

WccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, MJIYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIICHHUS
MIPOBOJIHMKA OT €r0 JJIMHBI, IUIOIIA/IA TONIEPEYHOI0 CEYEHUS U MaTepHalIa.
ITpoBepka mpaBuiia CIOKEHHS HAMPSHKEHUH MPU MOCJIEI0BATENIBHOM COEUHEHUH
IIByX PE3UCTOPOB.

[IpoBepka mpaBuiIa sl CUIIbI TOKA MPH MMAapaIeTIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO YepEe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MAYIIETO YEpe3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccnegoBanre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyenne MarHUTHOTO TOJISi MOCTOSHHBIX MArHUTOB NMPU UX OOBEAUHEHUH U
pazzieneHumn.

Uccnenosanne necTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTbh CUJIbI B3aMMOJEHCTBUS KAaTYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA M HalpaBJICHHUs TOKA B KaTYIIKE.

N3ydenne neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHnctpynpoBanue u uzydeHue paboThl AJIEKTPOIBUTATEINS.

Nsamepenue KIIJI anekTpoaBUrarenbHOM yCTAaHOBKH.

OnpITbl MO  UCCIENOBAHHUIO  SIBJIGHUS  JJEKTPOMArHUTHOM  WMHIYKIUU:
MCCJIeI0BAaHNE U3MEHEHUI 3HAUEHUS U HaIllpaBJIEHUS! UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

MexaHnueckoe JIBUKCHHUE. MarepuanbHas TOYKA. Cucrema OTCcU€Ta.
OTHOCUTENBHOCTh MEXaHUYECKOTO JABM)KEHHUS. PaBHOMEpHOE NPSAMOJIMHEHHOE JIBUKEHHUE.
HepaBHomepHoe npsiMosnHeitHoe aBkeHue. CpeHss 1 MTHOBEHHAsl CKOPOCTh Tejia Ipu
HEPAaBHOMEPHOM JBHKCHUU.

Yckopenne. PaBHOyckopeHHOE MpsiMOIMHEHHOe JBmkeHue. CBOOOIHOE MaJIeHHE.
OmbrTel "anunes.



PaBHOMeEpHOE ABMKEHUE TI0 OKpYkHOCTHU. [lepron u yactora obpamenus. Jlnneinas
Y yTJIOBAasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropou 3akoH Hsrorona. Tpetuit 3axkoH HrerotoHa.
[IpuHIMI CyNIEpIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUs CKOJIBXKEHUS, CUila TPEHUs
ITIOKOs1, IPYTHUE BUABI TPEHUSI.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHUE CBOOOJHOIO MaJCHHUS.
JBrxenue 1maHer BOoKpyr Comnna. IlepBas kxocmudeckas ckopocTs. HeBecoMocTs u
HEPETPY3KH.

PaBHOBecue maTepuaabHON TOUKU. AOCOMIOTHO TBEPAOE Tello. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. W3menenune wumnyibca. KMmnynbe cunbl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTUBHOE ABUKEHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cusl TSXKECTH, YHNPYrOCTH, TPEHHUSL.
CBs13b sHEpruu u padoTsl. [loTeHnnanbHas sHeprus Tena, NOAHITOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHnmManbHas dHeprus c:katou npykuHbl. KnHetnueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAaHEHUSI MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HaOmioneHne MeEXaHHYECKOTO JBM)KEHHUS Tella OTHOCUTENIBHO pa3HbIX Tell

OTCYETA.

2. CpaBHEHME IIyT€d M TPACKTOPUM JBMKEHHMS OOHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHnne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.
HaGnronenue nBMKeHUS Tella Mo OKPYKHOCTH.

A

HaOnronenne MexaHWYECKUX SBJICHUN, MPOUCXOASIIUX B CHCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBU)KEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKHU.
3aBUCUMOCTh YCKOPEHMS TeJIa OT MAcChl TEJa U IEUCTBYIOLIEH HAa HETO CUJIBI.
8. HaOnroneHue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TEl.
N3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKECHUH.
10. [lepenaya nmnynbca npyu B3auMOJECUCTBUU TEN.
11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.
12. CoxpaHeHME UMITYJIbCA MTPU HEYTIPYTOM B3aUMOIECUCTBUM.
13. CoxpaHeHHE UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM B3aMMOICHCTBUM.
14. HabnrozieHre peakTUBHOTO ABUKCHHUSI.
15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUU TIPU CBOOOHOM IaJICHUU.
16. CoXxpaHeHHE MEXAaHWYECKOW HSHEPruM MNpH JBUKEHUU TeJla MOJ JAEHCTBUEM
PY>KUHBI.



Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa U JaJbHEUIIEro paBHOMEPHOTO JIBHKEHHUS
HIapUKa WIH TEJIEKKU.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa WM ABM)KEHUS ILIApHUKa IO
HAKJIOHHOM MJIOCKOCTH.

OnpeneneHre yCKOpeHUs Tena MNPy paBHOYCKOPEHHOM JABUKEHUU 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka IrumoTe3bl: €ciu MpU PABHOYCKOPEHHOM JBHKEHUM O€3 HadallbHOM
CKOPOCTH IyTH OTHOCSTCA KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenne Ko3hPUIEHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue padOThl CHIIBI TPEHUS INPU PABHOMEPHOM JBMKEHUHU Tela I10
TOPU30HTAJIbHOU TOBEPXHOCTH.

Onpenenenre padOThl CUIIBI YIIPYTOCTU MPH MOIBEME Ipy3a € UCIIOJIB30BAHUEM
HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

N3ydenue 3aKk0Ha COXpaHEHHUS DHEPTUH.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHBI.

Konebarenbnoe nBukeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWMN: TEPHUOI,
4acToTa, aMIUIATYy1a. MaTremaTuuecKnil U NPy KUHHBIN MasTHUKHU. [IpeBpalenue saeprun
P KOJIe0ATEIbHOM IBHXKCHHH.

3artyxarme koJjieOaHus. BbuiHyxaeHHble KoJsieOaHus. Pe3onHanc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHnueckux BOJH. [IpomosibHble W TIOnepeyHble BOJIHBL. J[JiMHA

BOJIHBI M CKOPOCTb €€ pacmpocTpaHeHHs. MexaHWuyeckrhe BOJIHBI B TBEPAOM TeEJeE,
CEUCMUYECKHE BOJTHBI.

3Byk. I'pomkocTh 3Byka u BbicOTa TOHa. Otpaxenue 3Byka. HHpa3Byk u
YJABTPa3BYK.
Jemoncmpayuu.

1
2
3
4.
5
6.

Ha6monenue xosne6anuii Te noj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHne nNpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.



1. OmpexeneHne 4aCTOTHI M TIEpUOa KOJIeOaHUH MaTEeMaTUYECKOTO MAasITHHKA.
2. Ompezenenne 4aCTOTHI ¥ IEpHOJa KoieOaHUN MPY>KUHHOTO MasTHHUKA.
3. HccnenoBaHue 3aBUCHMOCTH Tepuoja KoJIeOaHWI MOJBEIICHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCHUMOCTH TE€pHOJia KOJEOAHMM MPY>KUHHOTO MasTHHUKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTHU MEPHOJIa KOJIeOaHUM rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIHUE 3aBUCHUMOCTb MEepHUoJa KOJCOAHUN MPYKUHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Pa3znes 10. D1eKTpOMATrHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMarHuTHbIX  BOJH. IlIkanma  »3neKTpoMarHUTHBIX  BOJH.  Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TEIe(POHA.

Pa3znes 11. CBeToBbBIC AABJICHUS.

JlyueBas mogenb cBeta. Mcrounumkm cBeta. IIpsMosimHEHOE pacnpoCTpaHEHHE
ceera. 3atMmenuss Conmnua u Jlynel. OtpaxenHue cBera. Ilnmockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomnenue cBera. 3akOH npenomieHus cBeTa. 11onHOe BHYTpEeHHEE OTpaKEHHE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nuH3e. Onruyeckas cuctema ¢oToarnmnapara, MUKpPOCKOIA U
Teneckona. ['ma3 kak onTuyeckas cuctemMa. biam3opykocTs U JanbHO30PKOCTb.

Pa3znoxenue Oenoro cera B cnektp. OnbiTel HetoToHa. CroskeHHe CIEKTpaIbHbIX
uBeToB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Onrtuyeckuii CBETOBO/I.

Xon aydeil B coOuparoiiei JInH3e.

X0 Iy4ell B pacCenBaroIIeH JUH3E.

No vk~ wDNn e



8.
9.

[Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIUH3.
[Tpunuumn aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6e10ro cBETa MpH CI0KEHUH CBETa PA3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimol.

1.
2.

N o v oA

HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXEHHsI CBETOBOTO JIydya OT yrja MajeHusl.
N3ydenne xapakTepUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaie.
HccnenmoBanne 3aBUCHMOCTH yria MPEIOMIICHHS CBETOBOTO Jyda OT yria
Na/ICHUS HA TPAHUIIE «BO3IYX—CTEKIION.

[Tonyuenne n300paxkeHu ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITH O BOCHPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3 IIBETOBBIC
(UIBTpHL.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel  Pezepdopna u mimaHerapHas wojenb aroma. Mogens atoma bopa.
Hcnyckanue U noriyomenye ceeta atoMoM. KBaHTtsl. JIMHeYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, Oera- u ramma-usinydeHus. CTpoeHHUE aTOMHOTO Spa.
Hyknonunas moaens atromHoro simpa. M3otonsl. PaguoaktuBHbie nipeBpamieHus. llepuon
ITOJTypacIiaia aTOMHBIX SIED.

SAnepHble peakuny. 3aKOHbI COXPAHEHUS 3apsIOBOIO M MacCOBOIO YMCEN. DHEPrus
CBA3M aTOMHBIX snuep. CBsA3b Macchl M JHEpPruu. Peakunu cuHTE3a W JIENEHUS sep.
Nctounuku sHeprun ConHIA U 3BE3I.

AnepnHas sHepreTuka. [[elicTBUs paguOaKTUBHBIX U3IyYEHUN HA JKUBBIE OPraHU3MBI.

Hemoncmpauyuu.

1
2
3
4.
5
6

CrexTpbl U3ITy4eHUS U MOTJIOLEHUS.

CnekTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopoa.

Habnronenue tpexoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOUIUX U3ITYyYCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.

3.

HalGnroneHue CIuToNIHbIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHHS.

HccnenoBadue TPEKOB: M3MEPEHHUE DHEPTUU YACTHIILI TI0 TOPMO3HOMY IyTH (110
dboTorpadusim).

N3mepenne pagnoakTHBHOTO (hoHa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.



[ToBTOpUTENBEHO--00001AIONIUIT MOAYTh NpEeIHA3HAYEH [JIsl CHCTEMAaTH3alud |
000O0IIEHUs] MPEAMETHOTO COJEPKAHUS M ONbITa ACSITENbHOCTH, MPUOOPETEHHOTO TNPHU
M3YYeHHH BCETO Kypca (U3HKH, a Takke JJIsi TMOATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMeHY 0 (pu3uKe A 00ydaroluXxcsl, BBIOPABIIMX ATOT YUEOHBIH
IpeIMeT.

IIpy wW3ydeHMM JAHHOTO MOIYJS PEAIM3YIOTCS W CHCTEMATU3UPYIOTCS BHBI
NEeSATENbHOCTH, Ha OCHOBE KOTOPBIX OO0ECHeYMBaeTCad JOCTH)KEHHE NPEIMETHBIX H
METaIpeIMETHBIX IJIAaHUPYEMBIX pe3ynbTaToOB oOyueHus, dopMmupyercs
€CTECTBEHHOHAY4YHas IPAMOTHOCTB: OCBOCHHME HAay4HBIX METOJOB MCCIICIOBAHUS SBJICHUN
IOPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBSACHATh (PU3NUYECKUE SIBICHUS, IPUMEHSI
ITOJIyYEHHBIC 3HAHUs, pEIIaTh 3a4a4M, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATENBHOCTHBIM XapaKTep JAHHOTO Pa3liesia peau3yercs 3a CUET
TOT0, YTO 0OYYarOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM NIPEAJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI PACIIO3HABAaTh U HAYYHO OOBSCHATH (PU3NUYECKUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIE METOJbl UCCIIEIOBaHUs (PU3NYECKHUX SIBJICHUW, B TOM YHCIIE
IUISl IPOBEPKHU TUITOTE3 U MOJTYYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HAuMOOJIEE€ BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEpP, MPAKTUYECKOIO HCIIOJIb30BaHUA PAa3IUYHBIX HMCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
DHEPIUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne Qu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAMPABICHO Ha
JNOCTUKEHUE JIMYHOCTHBIX, METAlNpeIMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbpraTe uszydeHuss (pU3MKM HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUS Y
oOyuarorierocst 0yayT cOpMHUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TMpPOSBICHUE HWHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHIUCKUX YIEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTHBHOMY Yy4YacCTHIO B OOCYXJIECHMH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

e — OCO3HAHUE BAKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIOB B JICITEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOT0 BOCIIMTAHUS

e — BOCIPHUATHE OCTETHUYECKUX KadyeCcTB (PU3MUYECKOM Hayku: €€ TrapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

e — OCO3HaHUE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA IMO3HAHUSA
MHpa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEWUILIEW COCTABISAIOIEN KYJIbTYpPHI;

e — pa3BUTHE HAay4YHOH JIOOO3HATEIBHOCTH, HWHTEpEca K HCCIIEI0BATEbCKON
NEATEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbl 310POBbS H IMOLMOHAJIBHOI0 0/1ar0ONOJy YU

e — OCO3HaHME LIeHHOCTHM Oe3omacHOoro oOpa3a KH3HM B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHPE, BaXKHOCTU MPaBUJI OE30MAaCHOTO MOBEJEHUSI HAa TPAHCIIOPTE,
Ha JIOPOrax, C AIEKTPUUYECKUM U TETJIOBBIM 000PYA0BaHUEM B JIOMAIIHUX YCIOBHSIX;

e — cpOpPMHPOBAHHOCTh HaBbIKA pe(ieKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY H
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPYI0OBOIO BOCIIUTAHMSA:

e — AKTUBHOE Yy4yacTHE€ B pEUICHUWU TMPAKTHUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3alliyd, Topoja, Kpas) TEXHOJIOTHYECKOW U COIUaIbHOU
HaIpaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCIE U PU3NUECKUX 3HAHMI;

e — HHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

e 7)3KO0JOrHY€ECKOr0 BOCIIMTAHUA:



— OpHMEHTAIlMs Ha NMpUMEHEHUEe (HU3WYECKUX 3HAHUU IS peIlIeHHs 3ajad B 00JlacTu
OKpYXaIomeld Cpenpl, IUIAHUPOBAHUS TIOCTYIIKOB H OIIEHKA WX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHME TII00ATFHOTO XapaKTepa YKOJIOTHISCKUX MPOOJIeM U MyTeH MX PEIICHMUSI;
8) ananTanuu K M3MEHAIOUIUMCS YCIOBUSIM COIUAIBLHON U PUPOIHOI CPeabl:

— MOTPEOHOCTh BO B3aWMOJICUCTBUU IIPU BBIMNOJHEHUU MCCIICIOBAHUN U IPOCKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

— TMOBBIIIIEHUE YPOBHS CBOCH KOMIIETCHTHOCTH Uepe3 MPAKTUUECKYIO ACSATeIbHOCTD;

— OTpeOHOCTh B (DOPMUPOBAHMH HOBBIX 3HAHMM, B TOM 4HcClie (HOPMYJIHPOBAThH UJICH,
MOHSATHUSI, TUTIOTE3bI O (HU3NUECKUX O0BEKTaX U SIBJICHUSX;

— oOcCo3HaHHE Je(PUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

— IJTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (DM3MUCCKUX 3HAHUM;

— CTPEMJICHHE aHaJIM3UPOBaTh M BBISBIATH B3aHMOCBS3M IPHUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3UUCCKUX 3HAHUM;

— OIICHKAa CBOWX JACHCTBUHN ¢ YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEIy, BO3ZMOMXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynpraTe OCBOEHHMS MporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOLIETO

oOpazoBanusi y oOyudarormierocsi OyayT chopMHUpPOBaHbI MeTalpeIMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIUE MMO3HABATENIbHBIC YHUBEPCAIbHBIC yUeOHbIE NEeHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICUCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue 1eicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIE TIPU3HAKN OOBEKTOB (SBICHHUI);

e YCTAaHaBIIMBaTh CYIICCTBCHHBI NpPH3HAK KJIacCU(UKAIIMKA, OCHOBAHMS IS
0000111eHNs U CPAaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B paccMaTpUBAEMBIX (akTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSIIMXCS K (DU3HMUSCKUM SIBIICHUSM;

e BBIABJIATH MPUIUHHO--CIICACTBCHHBIC CBS3H NMPH M3yUECHUU (PUINUCCKUX SBICHUN
U TIPOIICCCOB, JIeJIaTh BHIBOJBI C MCITOJIb30BAHUEM JCTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIFOUeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BETUUHH;

e CaMOCTOSTCIIBHO BBIOMpaTh CHOCOO pelIeHus Y4eOHOH (U3MYECKOW 3amaduun
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEILICHHS, BHIOOp HAaMOOJIEe MOIXOAIIETO C
YIETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciieqoBarejLCKHe 1eCTBUSA:



KCIIOJB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUIT HHCTPYMEHT MTO3HAHUS;
MPOBOAUTL MO CAMOCTOATENIBHO COCTABICHHOMY IUUIaHY OMBIT, HECJIOKHBIN
bu3HUeCKil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAIUIO, MOJYyYEHHYIO B
XO0/J1€ UCCIIEIOBAHMS UII HKCTIEPUMEHTA;

CaMOCTOSTENbHO (POopMyIUpOBaThH OOOOIIEHUST W BBIBOABI 10 pe3yibTaTam
MIPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTrHO3UPOBATh BO3MOXKHOE JalIbHENIee pa3BUTHE (PU3MYECKUX MPOIECCOB, a
TaK)K€ BBIABUTATH MPEAMNOJNOXKEHHUsI 00 WX pa3BUTUU B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ muHpopmanueii:

MIPUMEHSATH Pa3IU4YHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE B OTOOpE
UHPOpMAlMU WM JAHHBIX € YYETOM MPEIIOKEHHON yueOHOW (u3nyecKoit
3a]1a4u;

aHAJIU3UpOBaTh, CUCTEMATU3UPOBATh M  HHTEPHPETHPOBATH HMHPOPMALIUIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeACcTaBiIeHUS UH(OpMAIUU U
WITIOCTPUPOBATh pEIIaeMble 3a7aul HECIIO)KHBIMU CXEMaMHU, TuarpaMMaMu, HHON
rpauKoil 1 UX KOMOUHAIIUAMH.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

B XOJI¢ 00CYXJeHUsl Yy4eOHOro Marepuasa, pe3yabTaToB JIabopaTOpHBIX paboT U
IPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KTa€MOMl TEMbI U BBICKA3bIBAThH
ujiey, HaleJICHHbIC Ha pelIeHHE 3aJaud W TMOoJJepKaHue OJaroenaTelbHOCTH
OOIIICHHS,

COTIOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JIMAJIOra,
OOHapYXUBATh Pa3INUKME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TMPEACTABIATh PE3YJbTAThl BBIMIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMAaTh W WCMOJB30BaTh IPEHMYIIECTBA KOMAHIHOW W WHIWBUIYAJTIbHON
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIeMBbI;

NPUHUMATh 1€ COBMECTHOM NIEATETbHOCTH, OPTaHU30BBIBATh ACHCTBUA MO €&
JOCTIDKCHUIO: PACIpelieNiaTh pPOJIM, OOCYXKJaTh TPOLECCHl H  PEe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHSITH CBOIO YacTh pabOThI, TOCTUTas KAYeCTBEHHOTO Pe3ybTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOMMUNA TPOAYKT TO KPUTEPHSM,
CaMOCTOSITENTEHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHBIE YHMBeEpPCAaJbHbIe YueOHbIe 1eliCTBUA



Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U Y4E€OHBIX CUTYalUsX, TPEOYIOLIUX [
peuieHus (U3NYECKUX 3HaAHUH;

OpPUEHTHUPOBATHCS B PA3IMYHBIX MOIXO0/1aX IPUHATHUS PELICHUN (MHAUBUIYAIBHOE,
MIPUHATUE PEIIECHU B TPYIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pelIeHUs (PU3NUECKOH 3a/1aul UM TIIaHa
UCCIIEJIOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh MpeJIaracéMble BapuaHThl PEIICHMI;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyaIlMH U MpeJjiarath riaH e€ N3MEeHEHUS,
OOBSACHSITH NMPUYUHBI JOCTHXKCHUS (HEIOCTHKEHHSI) PE3yIbTaTOB JACSTEIbHOCTH,
JaBaTh OLICHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTh (B TOM YHCJIE€ B XOJI BBIINOJHEHUS
(PM3HUECKOr0 MCCIEI0OBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIINX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBHE PE3YyJIbTaTa LIEIU U YCIOBUSIM;

CTaBUTh C€0s HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WU JAUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYroro;

NpU3HABAaTh CBOE MpaBO HAa OMIMOKY MpH pemieHuH (U3MYECKUX 3aJad WK B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHuy o0yueHus B 7 KJjiacce IpeIMETHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh TMOHATHS: (PU3NYECKHE W XMMHYECKHE SBJICHUS, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, EIUHUIBI (U3UYECKUX BEIUYHUH, aToM,
MOJICKYyJa, arperaTHbIe COCTOSHHS BeliecTBa (TBEpIOE, XKUAKOE, ra3000pa3Hoe),
MEXaHMUYECKOEe JIBMKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJHUHEUHOE),
TpaeKkTopusi, paBHOAEHCTBYIOIIas cuia, Aedopmanus (ynpyras, TiacTHYEcKasi),
HEBECOMOCTH, COOOIIAIOIINECS] COCY/IbL;

paznuyaTth sBiaeHUS (muddy3us, TEmIoBOe JBWKEHWE YACTHUIl BEIIECTBA,
PaBHOMEPHOE JIBI)KEHUE, HEPABHOMEPHOE JIBI)KEHUE, WHEPIIUS, B3aUMOJICUCTBUE
TEJI, PABHOBECHUE TBEPIBIX TEJI C 3AKPEIUIEHHOM OCBIO BpAICHHUS, Nepenada
JaBJICHUs] TBEPIBIMU TEJIaMH, XUJKOCTSIMU M Tazamu, aTMoc(epHoe aaBieHue,
[JIABaHUE TeJ, MPEBpPAlCHUS MEXAaHUYECKOM OHHEPrHH) [0 ONHCAHUIO HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nuecKoe BJICHUE;



pacrno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (U3MYECKUX SIBICHUH B OKpYXaroliem
MHUpE, B TOM 4ucie (U3HUECKUE SIBICHUS B MPUPOJE: MPUMEPHI ABIXKECHUS C
Pa3IMYHBIMHA CKOPOCTSMH B JKMBOM M HEKUBOW NPUPOJAE, NEUCTBUE CUIIBI TPEHUS
B IIPUPOJEC U TEXHHUKE, BIUSHUE aTMOC(EpPHOTO MABJICHHS HA KUBOW OpPraHU3M,
IUIaBaHuE phIO, phlUard B TeJ€ YesOBeKa, IPU 3TOM MEPEeBOJUTH MPAKTHUECKYIO
3aja4y B y4eOHYIO, BBIIETSATh CYIIECTBEHHbBIC CBOMCTBA (MPU3HAKH) (DU3HMUECKUX
SIBJICHUM;

OMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (UIUYECKUE SIBJICHUS, HCIOJIb3Ys
¢u3nueckue BeIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEUIECTBA, BpPEMs, MYTh,
CKOpPOCTb, CpPEIHSSI CKOPOCTh, CHJIa YIOPYTrOCTH, CHJIA TSKECTH, BEC Tena, Cuja
TpeHus, JaBieHHE (TBEPAOrO TeJa, JKUIKOCTH, Ta3a), BBITAJIKMBAIOUIAs CHIIA,
MexaHudeckas paboTa, MOITHOCTh, IJICUO CHJIBI, MOMEHT CHJIBI, KO3(PQHUIIUEHT
MOJIE3HOTO JIEMCTBUS MEXAaHMU3MOB, KMHETHYECKas M IMOTCHLMAJIbHAS SHEPIUs),
OpU OINKCAHUU MPaBWIBHO TPAKTOBaTh (PU3MUECKUNA CMBICH HCHOJIb3YEMbIX
BEJIMYMH, KX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh
(opMynbl, CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIMYHMHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTH TPa(PUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS U IPOLECCHI, UCIOJB3YS
OpaBujia CIOXKEHUs cui (BAOJL OXHOM mpsimoit), 3akoH ['yka, 3akoH [lackans,
3aKOH Apxumena, MpaBUJIO paBHOBecHUsi pbryara (0JioKa), «30JI0TO€ MPABUIIO»
MEXaHHMKH, 3aKOH COXPAaHEHHs MEXaHWYECKOW DJHEPIUM, NpPH 3TOM J1aBaTh
CIIOBECHYIO (pOpMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE€ CUTyallUd MPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa: BBIABISTH
MPUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHWE W3 |—2 JOrHYecKHux
1aroB ¢ onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBIICHUM, (PU3NIECKUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemiath pacyéTHble 3aJaud B 1—2 NeHCTBUSA, UCIONB3YS 3aKOHBI U (HOPMYJIbL,
CBA3BIBAIOIME (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHS 3a/ayu
3aMKUChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (DU3NUECKUE BETUUMHBI B POPMYIIBI U
OPOBOAUTh pPAacu€Thl, HAXOJUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIE [
pellleHus 3aJad, OILIGHWBATh PEATUCTHUYHOCTh IMOJIYYEHHOM  (u3nueckon
BEJIUYUHBL;

pacno3HaBaTh MPoOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3NYECKHUX
METOJ0OB, B OIMCAaHWU HCCIECIOBAHMS BBIACIATH MPOBEPSIEMOE MPEAIIOTIOKEHUE
(rumoresy), pazauyarb U MHTEPHPETUPOBATH MOJYYEHHBIA pE3yJbTaT, HAXOAMUTH
OLIMOKY B XO/I€ OTbBITA, JI€JaTh BHIBOJBI 110 €r0 pPe3yIbTaTaM;



NPOBOAMUTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUA WIH (DU3HUECKUX
CBOMCTB Ten: (OpMyIHUpPOBaTh MPOBEPSEMBbIE MPEANONOXKEHUs, COOHpaATh
YCTAaHOBKY U3 TMPEJIOKEHHOTO O00OpYJIOBaHUs, 3alHUChiBaThb XOJ OIbITa U
(bopMyIHpPOBATH BHIBOIBI;

BBITIOJIHATh TPSIMbIE U3MEPEHUsI PACCTOSHMs, BPEMEHHM, MacChl Teia, o0béMa,
CHJIBI U TEMIIEpaTyphbl ¢ UCIOJIH30BAHUEM AHAJIOTOBBIX U HUGPOBBIX MPHOOPOB,
3aMUChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 33JaHHOM aOCOIOTHON MOTPEUTHOCTH
U3MEPEHUM;

IPOBOJUTH UCCIIEIOBAHKUE 3aBUCUMOCTH OJTHON (DU3UYECKOM BEIMUUHBI OT JIPYroi
C HCHOJB30BAHMEM TMPSAMBIX H3MEPEHHM (3aBUCUMOCTH IyTH PaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHH JBHWKEHUS Te€ja, CUJIbl TPEHUS CKOJBXEHHS OT
Beca Tella, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tl U HE3aBUCUMOCTU CHIIBI
TPEHUS OT IUIOIIAAU CONPHUKOCHOBEHMS TEJN, CHWIBl YIPYTOCTH OT YIUIMHEHUS
NpPY>KUHBI, BBHITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTrPYKEHHON YacTH Tena U OT
IJIOTHOCTHU >KMJIKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTH Te€ja, OT INTyOWHBbI, Ha
KOTOPYIO IOTPY>KEHO TEJ0, YCIOBUH IJIABAHMS TE€J, YCIOBUN paBHOBECHS phluara
n OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4YEOHOIO HCCIEIOBAaHUS, COOMpATH
YCTAHOBKY M  BBIIOJHATH H3MEPEHMS, Cleays IPEUIOKEHHOMY IUIAHY,
(uKCHpOBAaTh PE3yNbTATHl MOJYYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH B
BHUJIE€ TPENJIOKEHHBIX TaOIUI] W TpaUKOB, AENaTh BBIBOABI IO pe3yjibTaTam
HCCJIEI0BAHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsS (PU3NUECKMX BEIMUYUH (IJIOTHOCTH BEILECTBA
KUAKOCTH W TBEPAOrO TeJla, CUJla TPEHHS CKOJBKEHMS, JIaBICHHE BO3/yXa,
BBITAIKMBAOIIAsl CWJIA, JEWCTBYIOIIAs Ha NOTPYKEHHOE B JKUIKOCTh TEIIO,
KO3(QUIIMEHT  TMOJE3HOro  JEHUCTBUS  MPOCTHIX  MEXAHU3MOB),  CIEIys
MPEMJIOKEHHOW ~ MHCTPYKLMM: TPU  BBIIOJIHEHUM  HW3MEPEHHd  coOupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOI BEIIMYNHBI;
coOno/IaTh TpaBUjia TEXHUKHM OE30MacCHOCTH Mpu padore ¢ JabopaTOpHBIM
000py10BaHUEM;

yYKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAUHAMOMETp, COOONIAIOIIMECS COCyAbl, OapomeTp, pblyar,
HOJBUKHBIA U HETIOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTepU30BaTh MPUHLHUIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C OMOPOW Ha UX OMHMCAHUS (B TOM YHUCJE: MOAIIUIHUKYU, YCTPOHUCTBO
BOJOIPOBO/A, THAPABIMYECKUNA TMPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM
HAcoC, apeoMeTp), HUCIOJb3ysl 3HAHUS O CBOWCTBAX (U3WYECKUX SIBICHUU U
HEe0oOXoanMbIe (PU3UYECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

IPUBOIUTH HpUMEPHl (HAXOAUTh HMHQPOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (M3UYECKUX 3HAHUN B MOBCEIHEBHOM KU3HM ISl OOeCreYeHUs



0e3o0macHOCTH Mpu OOpalleHud ¢ MPUOOpPaMM M TEXHUYECKHUMH YCTPOWCTBaMHU,
COXPAaHEHHUsI 3JI0pOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPYXarUIEH CPeIE;

e OCYILIECTBJIATh OTOOP MCTOYHUKOB MHPopManuu B HTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TTOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOUIMXCS 3HAHUA U IYyTEM
CpPaBHEHHUS PA3IUYHBIX WCTOUYHUKOB BBIACISATh MWH(POPMAIIMIO, KOTOPAs SBISETCS
MIPOTUBOPEYUBOMN MK MOKET OBITh HETOCTOBEPHO;

e HCIMOJb30BATh TNPHU BBHINOJHEHUU YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
auTeparypy (U3HYECKOro COJAEpaHUs, CIPABOYHbIE MaTEpHAalbl, PECYpPChl CETH
WNurepHet, BiajgeTh NpuéMaMHu KOHCIIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE KPATKME NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—-3 UCTOYHUKOB HH(OpMaNMK (PU3MUECKOTO COJAEp)KaHUs, B TOM UHUCIE
nyOIMYHO JienaTh KpaTKUE COOOIIEHMSI O pe3yiIbTaTax MPOEKTOB WIW y4eOHBIX
WCCIIEIOBAHNM, MPHU ATOM TPAMOTHO HCHOJB30BaTh W3YUYECHHBIM MOHATHUNHBIN
anmnapart Kypca (pU3MKH, CONPOBOXKAATh BHICTYIUICHHUE MTPE3EHTALIEH;

e IpU BBHINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAaHUN  paclpeneisiTh
00513aHHOCTH B TPYIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMH 3a/ladaMH, CIEIUTh 3a
BBITIOJIHEHHUEM IIJIaHA JCHCTBUM, aJIeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIaJ B
NEATENIbHOCTh TPYINbL, BBICTpAaMBaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHuss B 8 kJjacce IpenMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

e HCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHMS BEIIEeCTBAa, KPUCTAJUIMYECKHE U amop(dHbIe
T€JIa, HACBILIEHHBIA M HEHACBIIICHHBIA Map, BIAXKHOCTH BO3[yXa, TEMIEpaTypa,
BHYTPEHHSSI DHEpPrus, TEIUIOBOW JIBUTATEllb, JJIEMEHTAPHBIM 3JIECKTPUUYECKUU
3apsi, DJEKTPUYECKOE II0JI€, MPOBOJHUKM UM JUIJIEKTPUKH, ITOCTOSIHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e paznuyaTh SBJICHMS (TEIJIOBOE PACIIMPEHHUE U CKATHE, TeIIONepeiaya, TEMI0BOe
pPaBHOBECHE, CMAYMBAHHWE, KaNWULIPHBIE SBJICHHS, HCIApPEHUE, KOHJECHCALWS,
IUTaBJICHWE, KpUCTaUM3aius  (OTBEplIEBaHHUE), KHUIIEHWE, TerJionepeaaya
(TemIonpOBOHOCTS, KOHBEKIIUS, U3ITyYEHHE), AIIEKTPHU3aLUs Ted,
B3aUMOJEHCTBUE 3aPANIOB, NEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJEHCTBUE MAarHUTOB, IECTBUE MATHUTHOIO IOJIS HA IPOBOJHHUK C TOKOM,
AJEKTPOMArHWTHAsT WHIYKIHS) MO ONUCAHUI0 HUX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;

e pacro3HaBaTh NPOSBICHUE HM3YUYCHHBIX (U3MUECKUX SBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4HcIe (PU3UUYECKUE SIBJICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE



Y KallWJULSIPHBIE SBJICHHS B IPUPOAE, KPUCTAIIBI B IPUPOJE, nsinydenue CoiHua,
3aMep3aHre BOJ0EMOB, MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa,
AIIEKTPUYECKUE SIBICHUA B aTMocdepe, SIEKTPUUYECTBO IKHUBBIX OPTaHU3MOB,
MarHuTHoOE moJie 3emiid, Apen MoirocoB, poJib MArHUTHOTO TMOJIS JIJIS )KMU3HU HA
3emie, MOJSAPHOE CHUSHHE, MPH 3TOM IMEPEBOJUTH MPAKTUYECKYKO 3a]adyy B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PU3UUECKUX SBICHUIA;
OMHUCHIBATh M3Y4YCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUSA, HCIOIB3YS
¢u3nuecknue BEIMYMHBI (TeMmeparypa, BHYTPEHHSII OHEPrus, KOJUYECTBO
TEIUIOThI, YAEIbHAsl TEIIOEMKOCTh BELIECTBA, YJEJbHAs TEIUIOTA IUIABJIECHUSA,
ylenbHasg TemioTa MapooOpa3oBaHUsl, yjAelbHas TEIUIOTa CropaHus TOIUIMBA,
KO3 (UIMEHT TOJEe3HOr0 JCHCTBHS TEIJIOBOM  MAIIMHBI, OTHOCHTEIbHAS
BJI&XHOCTb BO3/YyXa, DJIEKTPUYECKUM 3apsi, CHJIa TOKAa, DJIJIEKTPUYECKOE
HaIIpsDKEHUE, CONIPOTUBIICHUE IPOBOJHUKA, YIEIBHOE COIIPOTUBJICHUE BEIECTBA,
paboTa M MOIIHOCTh AJIEKTPUYECKOTO TOKa), MPU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh (PU3MYECKUI CMBICH UCIHOJIb3yEMbIX BEJIIMYWH, OOO3HAYECHHS U
EAVHUIBI (PU3HYECKUX BEIUYMH, HAXOAHUTH (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYI0 BEJIMUMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH IpaUKH H3yYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI, UCHOJB3YS
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYISIPHO--KNHETUYECKOM  TEOPUH  CTPOCHUSA
BEILIECTBA, MPUHUMUI CYNEPIO3UIMHA TOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma I yyacTka 1enu, 3akoH Jbxoynsa—JIeHna, 3akoH
COXPAaHEHHUsl PHEPrHM, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M
3aIIMChIBATh €70 MaTEMATHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE MPOILECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyauuu IIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1—2 JOrMUeCKUX LIaroB
c omopoil Ha 1-2 M3Y4YEHHBIX CBOWCTBAa (PU3MYECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacyéTHble 3aJaud B 2—3 JEHCTBUSA, WCIONb3YS 3aKOHBI U (HOPMYJIbI,
CBA3BIBAIOIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3a/layd
3alMCBIBATh KPATKOE YCIOBHWE, BBISABIATH HENOCTATOK JAHHBIX JUIL PELICHUS
3alaud, BBIOUpATh 3aKOHBI W (QOPMyJNBI, HEOOXOAUMBIE I €€ peIICHuUs,
IPOBOJUTH PacCU€Thl U CPABHUBATH MOJYUYEHHOE 3HAUCHHE (PU3UYECKON BEIIMYUHBI
C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MpPU MOMOIIU (PU3NUECKUX
METOJOB, MCIIOJb3ysd OINKWCAHUE WCCICNOBAaHMs, BBIACISTL IPOBEPSEMOE
IIPEAIIOJIOKEHNE, OLIEHUBATDh IIPABUJIBHOCTD MOPSAAKA IPOBEICHMS UCCIEN0BaHUA,
J€NaTh BBIBOJIBI;



NPOBOAMUTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SIBICHUA WIH (DU3HUECKUX
CBOMCTB Ten (KamwUIpHBbIE SIBJICHMS, 3aBUCHUMOCTH JABJICHHUS BO3JyXa OT €ro
0o0BbEMa, TeMIepaTrypbl, CKOPOCTH IMpOLeCcCa OCTHIBAHHS M HArpeBaHHs TNpU
U3ITy4eHUH OT LBETa M3Iydaroled (MOTrJolaliei) MOBEepXHOCTH, CKOPOCTh
UCHIApEHHUs] BOJbI OT TEMIIEPATyphl KUAKOCTH M IUIOMAAM €€ MOBEPXHOCTH,
AIIEKTPU3ALUA TEJ U B3aUMOJCHUCTBUE AJIEKTPUUECKUX 3apsAI0B, B3aUMOICHCTBUE
MOCTOSIHHBIX MarHWTOB, BU3yaJN3allisi MAarHUTHBIX MOJIEH TTOCTOSIHHBIX MarHUTOB,
JIEUCTBUSA MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJIBUTATENsI MOCTOSIHHOTO TOKA): (hOpPMYJIMPOBATH MPOBEPSEMbIE
NPEANnoiIoXKeHUs, coOUpaTh YCTAaHOBKY U3 TMPEJIOKEHHOTO O000pyAOBaHUS,
OTHCHIBATh XOJ1 OTIBITA ¥ (POPMYITHPOBATH BHIBOJIBL;

BBITIONHATh TPSIMBbIE W3MEPEHUS] TEMIEpPaTypbl, OTHOCUTEIHHOW BIAXKHOCTHU
BO3/yXa, CUJIbI TOKA, HaIllPsDKEHUS C HCIOJBb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3UYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IIPOBOJIUThH UCCIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3NYECKON BETUUYHHBI OT APYTror
C HCHOJB30BAaHUEM TPAMBIX HM3MEPEHUH (3aBUCHMOCTH  COMPOTUBIICHHS
OPOBOJHMKA OT €ro JUIMHBI, IUIOU[aJM IONEPEYHOro CEYEHUs U YAEIBHOrO
COTIPOTHBIICHUS BEUIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK,
OT HanpsOKEHUST Ha TMPOBOJHUKE, WCCIEAOBAHHWE TIOCIEAOBATEIBHOTO U
NapajuieNbHOTO  COSAMHEHUW TMPOBOJHMKOB): IJIAHUPOBATh HCCIEIOBAHUE,
coOupaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUS, CIEAYys NPEIOKECHHOMY IUIaHY,
(buKCHpOBaTh pe3ybTaThl OJYYSHHON 3aBUCUMOCTH B BUJIE TAOJHI] U TPa(UKOB,
JeJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

NPOBOAWTH  KOCBEHHBIE  HM3MEpEeHUA  (UINYECKUX  BEIMYMH  (yAenmbHas
TEIIOEMKOCTh BEIIECTBAa, COMPOTHUBJICHHE TMPOBOJHUKA, paboTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): TUIAaHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIbHYIO
YCTaHOBKY, CleAys TMpEeAJOKEHHOM WHCTPYKUMHU, U BBIUUCIATH 3HAUYEHUE
BEJIMYMHBI;

coONo/IaTh MpaBUjia TEXHUKM OE€30MaCHOCTH Mpu padore ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKkTepU30BaTh MPUHLHUIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB ¢ ONMOPOM HAa UX OMHMCAHUA (B TOM UHCJE: CUCTEMA OTOIJICHUS TOMOB,
TUTPOMETp, TIapoBasi TypOWHA, aMIIEPMETP, BOIBTMETpP, CUETUMK DIICKTPHUUECKON
OHEPTHUH, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEBATEIBHBIE SIEKTPOIPHUOOPHI
(mpuMepsbl), INEKTPUIECKUE TPEJOXPAHUTENH, HIEKTPOMArHUT, SJIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SBICHUN U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;



pacrno3HaBaTh NPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTEIbHbIE MPUOOPHI 1O
CXeMaM U CXEMaTU4YHbIM pPHUCYHKaM (KUAKOCTHBIA TEpPMOMETpP, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBUIaTelb BHYTPEHHETO CrOpPaHUs, JJIEKTPOCKOIL,
peocTar), COCTAaBJIATh CXEMbl AJIEKTPUYECKUX IeNel C MocieAoBaTelIbHbIM U
napajijieibHbIM COCJUHEHUEM JJIEMEHTOB, pa3jinyasi YCIOBHbIE O0O03HAUYCHHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

MPUBOIUTH TpPUMEPHl (HAXOAUTh HHGPOPMAIMIO O MpUMEpax) MPaKTHUECKOTO
UCIOJIb30BaHUsl (M3MUECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JUIsI 0OECTICUECHHUSI
0e30macHOCTH MpU OOpallleHUH C MPUOOpaMu M TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHUsl 3/I0pPOBbSi W COOJIIOJICHUS HOPM SKOJOTUYECKOTO IOBEJCHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISATh MOUCK MH(pOpManuu Qu3ndeckoro coaepkanusi B MHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAaHUN U IyTEM CPAaBHEHHMsI JOIIOJHUTEIBHBIX UCTOYHUKOB
BBIIETIATh UH(OPMALIHMIO, KOTOpasl SIBJSETCS MPOTHUBOPEUYUBOM HIIM MOKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBIMOJHEHUM YYEOHBIX 3aJlaHUll  HAyYHO--TIONYJIIPHYIO
IUTEPATYpy (PU3UYECKOTO COAEpPMaHUs, CIIPABOYHBIE MaTEpHAIIbl, PECYPChI CETH
WuTepHer, BhnaaeTh NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
MH(POpPMaAIMU U3 OJJHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHMs, 00001as
MH(OpMALMIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3HUECKOTO COJAEpXk AaHUS, B TOM
quclie MyOJIUYHO MPENCTaBIATh PE3yNbTaThl MPOSKTHON WIIM MCCIEN0BATENIbCKON
JNEATEIBHOCTH, IPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIM NOHATUNHBIN
anmnapar Kypca GU3HUKH, COIPOBOKIAThH BHICTYIIJICHUE NTPE3EHTAIUEH;

MIPU BBIMOJIHEHUU YUYEOHBIX MPOEKTOB M UCCIENOBAHUM (DU3MYECKUX MPOLECCOB
pacupenensiatb OOs3aHHOCTH B TpPylIe B COOTBETCTBUM C IOCTABJICHHBIMU
3a/layaMy, CIEOUTh 3a BBIIOJIHEHHEM IUIaHA JCHCTBUHM M KOPPEKTHUPOBATH €TO,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIH BKJIa/ B JESTEIbHOCTD IPYIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJEHCTBHE, MPOSBIAS  TOTOBHOCTh  pa3pemaTh
KOH(DJIUKTBHI.

K koniy oOyuenuss B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIONB30BaTh MOHSTUA: CHCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPUS,
OTHOCUTEJILHOCTh ~ MEXAaHMYECKOro  JBWXeHus, jAedopmanus  (ymnpyras,
IlacTHYecKasi), TpeHUe, UEHTPOCTPEMUTEIbHOE YCKOpPEHUE, HEBECOMOCTh U
Meperpy3Ku, IEHTP THKECTU, a0COIOTHO TBEPIOE TEJIO, MIEHTP THKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHMUYECKHE KOjeOaHWs M BOJHBI, 3BYK, WH(Pa3BYyK U
YJABTPa3BYK, JEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JE€KTPOMAarHUTHBIX BOJIH, CBET,



OJIM30PYKOCTh M TaJIbHO30PKOCTbh, CIIEKTPhI UCITyCKAHUS M MOTJIOIIEHUs, albda-,
0eTa- 1 raMMa-u3Iy4eHHs], U30TOIIbI, siIepHAsi SJHEPTEeTUKA;

pasnuyaTh SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE TBHKEHHUE,
PaBHOYCKOPEHHOE TpPSIMOJIMHEHHOE JABW)KEHHE, CBOOOJHOE MaJeHHE Tel,
PaBHOMEpPHOE JIBKEHHE IO OKPYXHOCTH, B3aMMOJEHCTBHE TE€J, PEAKTUBHOE
IBIKEHUE, KoJeOarelbHOE JBWKEHHE (3aTyXalolMe€ W  BbIHY)K/ICHHbIE
Kos1e0aHus), pE30HAHC, BOJIHOBOE JBUKECHHE, OTPAXKEHHUE 3BYKa, IPSIMOJIUHENHOE
pacnpoCcTpaHEHHE, OTPaXEHHE U TIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXEHHE CBETA, pa3JoKEHUE OeJoro cBeTa B CIEKTP U  CIOXKEHUE
CHEKTPAJbHBIX LIBETOB, MAMCIEPCUS CBETA, E€CTECTBEHHAs pPaJuOAKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEWYATOro CHEKTpa W3JIy4eHHs])) 10 ONHCAHHIO HUX
XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
(puznyeckoe sBICHUE;

pacrno3HaBaTh NPOSIBICHUE W3YYEHHBIX (U3NYECKUX SIBICHUNA B OKpYKaIOIEM
Mupe (B TOM uHciie (U3MYECKUE SBICHUS B MPUPOJE: NPWIMBHI U OTIIUBHI,
nBrkeHue TutaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE JBUKEHHE JKHUBBIX
OpraHU3MOB, BOCIPHUSITUE 3BYKOB JXKMBOTHBIMH, 3EMIIETPSACEHUE, CEUCMHUYECKHE
BOJIHBI, LIyHAMH, 3X0, [IBETA T€JI, ONTUUECKUE SBJIECHUS B IPUPOJE, OHMOIOrMIECKOe
JeCTBUE BUIUMOIrO, YIbTPA(QHUOIETOBOIO M PEHTTEHOBCKOTO H3JIyYEHUH,
€CTECTBEHHBI pAJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4YH, PaAHMOAKTHUBHOE
U3JIy4eHHE TPHUPOAHBIX MHUHEPAJIOB, JECUCTBHE DPAJUOAKTUBHBIX H3JIYYCHHH Ha
OpraHM3M YeJIOBEKa), IPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a7jauy B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUM;
ONUCHIBATh M3YUYCHHBbIE CBOMCTBA TeN W (PU3NYECKUE SIBICHHUS, HCIOIb3Ys
(¢u3nueckue BeNWYMHBI (CpedHsii M MIHOBEHHass CKOpPOCTb Tela IpH
HEPaBHOMEPHOM JABUKEHUU, YCKOPEHHUE, MTEPEMELIEHUE, MTyTh, YTJIOBas CKOPOCTh,
CWJIa TPEHMsl, CUJIa YIIPYTrOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOrO MaJieHus,
BEC Tela, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHH4YecKas paboTa M MOLIHOCTb,
MOTEHIMANbHAS JHEPrus Teja, TMOJHATOTO HaJ MOBEPXHOCTHIO  3E€MIIH,
MOTEHIMANbHAS SHEPTUsl CXATOW NPYKUHBbI, KAHETUYECKAs HHEPrus, IMOJIHas
MeXaHUYecKas SHeprusi, epuo U 4acToTa KoueOaHui, IJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTeb MPEIOMIICHUS Cpeibl), MpU
ONHCAaHUU MPaBUIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI MCMOJIb3YEMbIX BEJIUYMH,
0003HaUeHUs W E€OUHULBI (U3UYECKUX BEJIWYMH, HAXOJIUTh (POPMYIIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUHUHY C IPYTUMHU BEIMUYUHAMH, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS M MPOLECCHI, UCIOJIb3Ys
3aKOH COXPAaHEHHsI SHEPIHHM, 3aKOH BCEMHUPHOIO TATOTEHHS, NPUHLUI
CYNEpIO3ULIMA CUJI, TPUHLMI OTHOCUTENbHOCTU ['anmunesi, 3akoHbl HploTOHA,



3aKOH COXpaHEHUs UMIYJIbCa, 3aKOHBI OTPAKEHUS M TIPEIIOMJICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsI0BOTO U MACCOBOTO YHCEJ MPHU SASPHBIX PEAKIHSIX, MPU ITOM
JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMHCHIBATh €T0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (PU3MYECKHUE MPOIIECChl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallMii TMPaKTHKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUIHHHO--
CJICICTBEHHBIE CBSI3M, CTPOUTHh OOBICHEHUE U3 2—3 JIOTUYECKHUX IIAaroB ¢ OMOpPOH
Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHUM, (PU3MUYECKUX 3aKOHOB WIIM
3aKOHOMEPHOCTEH;

pemiath pacy€THble 3a7ayd (OMHUpAIOIIMECs] HAa CUCTEMY U3 2—3 ypaBHEHHM),
UCIIONIB3Ysl 3aKOHBI W (HOPMYJIBI, CBSI3bIBAOIMNC (HU3UYECKHUE BEIUYMHBL Ha
OCHOBE aHaJM3a YCIOBUS 3aJa4d 3alUChIBATH KPATKOE YCIIOBHE, BBISIBISATH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI M (POPMYIIHI,
HEOOXOIUMBbIE ISl pEUIEHUs, TPOBOJUTH PACUEThl U OLICHUBATh PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMINHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIN (PU3NUECKHX
METO/JOB, WCIIOJIB3ysl OINHWCAHWE WCCICAOBAHMS, BBIACIATh IMPOBEPSEMOE
IPEANoI0KEeHNE, OLIEHUBATh MPABUWIBHOCTh MOPSIKA MIPOBEACHUS UCCIEI0BaHUS,
JIeNaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTAThI HAOIIOICHUM U OTBITOB;
MPOBOJIUTH OMBITH MO HAOMIOACHUIO (DU3UYCCKUX SBICHUN WIH (U3NISCKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3akOHA COXpaHEHUS YHEPTHH,
3aBUCUMOCTh TIEpHOJia KOJeOaHU NPYXKUHHOTO MasTHHKA OT MacChl rpy3a U
KECTKOCTU TPYKUHBI W HE3aBHUCHUMOCTh OT aMIUIUTYIbl MajbIX KOJIeOaHWUIA,
PSIMOJIMHEWHOE PACHpPOCTPAHCHHUE CBETA, Pa3IOKEHUE OEJIoro CBeTa B CHEKTP,
M3Y4YCHUE CBOWCTB M300paKEHUS B IJIOCKOM 3€pKajiec M CBOMCTB HM300pakKCHUS
npeaMera B coOuparoie JrMH3e, HaAONIOACHUE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYyUYEHUs): CAMOCTOATEILHO COOMpPAaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa oOOOpyJOBaHMS, OIMKCHIBATH XOJ OMNbITA U €ro  PE3yJbTaThl,
bopMyIUpOBaTH BHIBOJIHI,

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUI0 TIPSIMBIX H3MEPEHUH, OTIPEICTIss CpeaHee
3HAUYECHHUE U3MEpSEeMOil BeMUMHBI (POKYCHOE paccTOsTHUE COOMparoIIel JIMH3bI),
000CHOBBIBaThH BHIOOP criocoOa u3MepeHus (M3MEPUTENHHOTO MPUOopa);
MPOBOJIUTh  MCCIICIOBAHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPCHHH (3aBUCUMOCTH ITyTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM JBW)XKCHUHM 0€3 HaydalbHOW CKOPOCTH, TEpHOAa KoJieOaHWH
MaTeMaTUYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yTJia OTPaKEHUS
CBETa OT yIja MaJCHHS W yrja MPeJIOMJICHHs OT yrjla TMajeHus): TJIaHUPOBATh
MCCJIEIOBAaHNE, CAMOCTOSITENIHHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIHTATHI



MOJIyYEHHOW 3aBHCHUMOCTH (DU3MUECKHX BEIWYMH B BUAE TaOIUIl U TpaduKOB,
JIeN1aTh BBIBOJIBI 10 PE3YJITATAM UCCIIECOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHsS (PU3UUYECKUX BEIUYHMH (CPEIHssA CKOPOCTh U
YCKOpEHHUE Tejaa IpHU PABHOYCKOPEHHOM JBM)XEHHMH, YCKOPEHHE CBOOOJHOIO
NajeHus, JKECTKOCTb  MNPYXKHUHBI, KOA()(PUIUMEHT TpPEHHs  CKOJIBbKEHUS,
MexaHudyeckas paboTa ¥ MOIIHOCTh, 4YacToTa M Tepuoja  KosieOaHui
MaTeMaTUYeCKOro M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomei
JUH3bl, pPAaJUOAKTHBHBIA  (OH):  IUIAHUPOBATh  M3MEPEHHUsA,  COOMpaATh
SKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY M  BBIIOJIHATH  W3MEPEHUs,  CIeays
NPEI0KEHHON MHCTPYKIMH, BBIYUCIATH 3HAUEHHE BEIMYMHBI U aHAIU3UPOBATH
MOJIyYEHHBIE PE3YNIBTATHI C YYETOM 33JaHHOM IMOTPEIIHOCTH U3MEPEHU;
coOMIoaTh MpaBWiIa TEXHUKH Oe30macHoCTH mnpu pabote ¢ 1abopaTopHBIM
00opy10BaHUEM;

pa3ianyaTh OCHOBHBIEC MPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJIETICH: MaTepuaibHast
TOYKa, aOCOJIFOTHO TBEPJIOE TEJI0, TOUCUHBI UCTOUHHUK CBETA, JIy4d, TOHKAS JIMH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAs! MOJIEJb aTOMHOIO S]1pa;
XapaKTepHU30BaTh MPUHUUIIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha KX ONHCAHMS (B TOM YHUCIE: CIHMAOMETpP, NATUYUKU
IIOJIOXKEHUS, PACCTOSHUA M YCKOPEHHUs, pPAaKeTa, 3XOJIOT, OYKH, IIEPUCKOII,
(oToamnmapaT, ONTUYECKHE CBETOBOABI, CIEKTPOCKON, JO3UMETp, Kamepa
BuiibcoHa), uCHoNb3ys 3HaHUA O CBOMCTBAax (DU3MYECKUX SBICHUU U
HE0O0XOoA1MbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl M CXEMAaTU4YHbIE PHUCYHKM M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB MpHU
penieHn y4eOHO--MPAaKTUUECKUX 33]ay, ONTHUYECKHUE CXEMbl ISl MOCTPOEHUs
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIiei JTMH3E,

OPUBOAUTH MpUMEpbl (HAXOAUTh HH(OPMALMIO O TMPUMEPax) MPAKTUYECKOTO
UCTIOJIb30BaHUSl (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHM ISl 0OECIIeUeHHUs
0e30macHOCTH MpHU OOpallleHHH C MpUOOpaMu M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/I0pPOBbSi W COOJIIOJCHHUS HOPM SKOJOTMYECKOTO IMOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBIIATh HOUCK HMH(OpMalmu (usnueckoro conepkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYS TOUCKOBBIN 3aIIPOC, HAXOJUTH IMYTH OINpEAeTICHUs
JIOCTOBEPHOCTH TMOJYyYeHHOW HHQOpMAIIMM HAa OCHOBE HMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMpPH BBIMOJIHEHUH YYEOHBIX 3a/laHuil  HAyYHO--TIOMYJISIPHYIO
IUTepaTypy (U3NUYECKOTO COJAEP)KaHHUS, CIIPAaBOUHBIE MaTepUabl, PECYPChl CETU
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(GOpPMAaLIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COACPIKAHMS, MyOITUIHO
MPEJICTaBIATh PE3yNbTaThl MPOCKTHOW WM HCCIIEN0BATENbCKON JEITeIbHOCTH,
IpY 3TOM IPAaMOTHO HMCIIOJIb30BaTh U3YUECHHBIN MOHATUIHBIN armapar u3y4yaeMoro
pa3gena (U3MKM W COMPOBOXKIATH BBICTYIUIEHHE IMIpPE3CHTAlMel ¢ yd&ToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Hayka O TpHpoae 0 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAyYHBI METO/ MTO3HAHUS 2 0 1 bubmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaibHbIE CBeAeHUS 0 CTPOCHNH BellleCTBA
bu6mmorexa [IOK
2.1 C 1 0 0
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBM>XKeHUE U B3aUMOJICICTBUE YACTHIL 9 0 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6 OK
2.3 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 2 0 0 htP:pSJ,I:I;I/?r:.eeKdasg).ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6nmoreka [JOK
3.1 M 3 0 0
CXATITICCROC ABIDREHHC https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
32 Hnepuia, Macea, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 2
33 Cuma. Bugpt cunt https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 0 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.2
Jlapierne KuakocTh > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe fapieHHe 6 0 https://m.edso00.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A P 1
° 300Ta  MOIIHOCTE 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hpoctbie MexamH3MEI S . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CXAHITICCKAA SHEPTIA https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kounrpoabusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TerioBble siBJIeHUSA
bu6mmoreka [IOK
1.1 7 7
CTpoetue i ceoficTsa BewecTsa 0 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pa3nen 2. DjiekTpuyeckue U MATHUTHBIE SIBJIEHUSA
91 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 0 1 bubnuoteka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsSIHHBIN 27EKTPUUYECKUN TOK 20 1 7 hgpijll(;:éel;zcli).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorekxa [OK
24 4
TIEKTPOMATHITHAST WY KILHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne /i P Kounrpoabusie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B I 20 1 3
SAIMOACHETBHAC TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 0 3
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6mmoreka [JOK
2.1 M o 7 0 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pasnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 0 9 bubmuorexa [JOK

OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

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

Pasgen 4. CBeToBbI€E ABJICHUS
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4.1 3aKOoHBI pacCpOCTPAHEHHUS CBETA 6 2 BuGmmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuoreka [JOK
A nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41adab
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SInepHble peakiun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN YpoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., FiBaHoB
A.N., AximonepHoe o6mectBo «M3marenscTBo «IIpocsemnieHues

» ®uzuka: 8-if kimacc: 6a30BbIN ypoBeHb: yueOHuUK, 8 kinacc/ [lepsimkun U. M., MBaHnos
A. U., Akimonepnoe o0mectBo «M3aarensctBo «lIpocBemienuex»

» ®usuka: 9-i kacc: 6a30BbI ypoBeHb: YueOHUK, 9 kinacc/ [lepeimkun Y. M., ['yTHuk
E. M., BanoB A. U., [letpoBa M. A., AkiimorepHoe o0111ecTBO «/31aTenbcTBO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

N.B.®unonosuu "Metonnueckoe nocodue k yueoOHuky A.B. [leppimkuna @usnka 7
kiacc"

N.B.®unonosuu "Metoaudeckoe nocooue k yueonuky A.B. [lepoimkuna duszuka §
kiacc"

N.B.®unonosuu "Metoauyeckoe nocodbue k yueonuky A.B. [leppikuna @usrka 9

Kiacc"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

https://m.edsoo.ru






