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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo ¢u3MKe Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBIIEHA HA OCHOBE IOJOXCHHH H
TpeOOBaHUI K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMbl, MPECTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€tom (enepanbHoil paboueit mporpammel BocniuTanus U KoHuenmuu npenojaBanusi yae0HOTo
npeamMera « Pu3nKay.

CopepxaHue mporpaMmbl MO (PU3MKE HAMNpaBlIEeHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
o0yyJaroumxcs 1 OpraHu3alo U3y4yeHus (PU3MKU Ha JIEATeIbHOCTHOM OCHOBe. B mporpamme no (u3uke y4uThIBAIOTCS
BO3MOXXHOCTH YyuyeOHoro mnpeaMera B peanuzanuu TpeboBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJIbTaTaM 00YUEeHMsI, & TAKKE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX NPEAMETOB Ha
YpPOBHE OCHOBHOT'O OOIIETO 00pa30oBaHMs.

[Iporpamma 1o ¢u3uKe ycTaHABIMBAET pacHpeicsieHue ydeOHOro marepuaia Mo rojaMm oOydeHus (Mo Kjaccam),
npeajiaraeT MNPUMEPHYIO0 TMOCIEA0BATeIbHOCTh HW3Y4Y€HUsS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS MPEAMETHOIO
CoJIep’KaHus U Y4ETe BO3PACTHBIX 0COOEHHOCTEN 00yUaroInXCsl.

[TporpamMma mo ¢usuke pazpaboTaHa C LIEIbI0 OKa3aHHUS METOAMYECKON MOMOIIM YYWUTENIO B CO3JaHMM padodeit
IPOTPAMMBI 110 y4eOHOMY TIPEAMETY.

®duzrka SBISETCS CUCTEMOOOPA3yIOUIUM [JIi €CTECTBEHHOHAYUHBIX YYEOHBIX NMPEIMETOB, MOCKOJbKY (hHU3UUYECKUE
3aKOHBI JIEKAaT B OCHOBE NPOLIECCOB M SBJICHHM, W3y4aeMbIX XHUMHEH, OHOJOruei, acTpoHOMHUEH U (HU3UUECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBiIsieT Haubosee sCHble 00pasiibl
NPUMEHEHHUs] HAyYHOTO0 METO/1a MO3HAHUSs, TO €CTh CII0co0a MOIy4eHHsI TOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa u3 riaaBHBIX 33/1a4 (PU3NYECKOro 00pa3oBaHUsl B CTPYKType o0IIero o0pa3oBaHMsl COCTOMT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHO! IpaMOTHOCTH U MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne @u3ukun Ha 0a30BOM YpPOBHE TMPEANOJAraeT OBJAJIEHUE CIEAYIOIIMMU KOMIIETEHTHOCTSMH,
XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb!

e HAy4YHO OOBSICHATH SIBJICHUS;



e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIECIOBAHUS;
e HHTEPIPETHPOBATH JAHHBIC U UCIIOIH30BATh HAYUHBIE JOKA3aTEIhCTBA JJIS ITOTYUCHUS BEIBOIOB.

[lenu u3yyeHus: GU3MKM Ha YPOBHE OCHOBHOTO 0OIIero oOpasoBaHHs ompenaeicHsl B KoHIeMuu mpenogaBaHus
yuyeOHoro mpeamera «Pusnka» B 00pa3zoBaTelIbHBIX opraHuzanusx Poccuiickoit depepannu, peann3yronnmX OCHOBHBIC
o011e00pa3zoBaresibHbIE TPOrpaMMbl, YTBEpKIEHHON pemenneM Kosuternn MunuctepcTBa mpocBenieHus Poccuiickoit
®enepanuu (mpotokost ot 3 aexadps 2019 r. Ne [IK4BH).

Heau nzyyenus pusmkm:

e TMpuoOpeTeHHWe HHTEepeca U CTPEeMJICHHS OOYYaoMIMXCd K HAYYHOMY H3YUYCHHMIO MPHUPOJbI, pPa3BUTHE HX

WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIE TO3HAHUSA U (POPMHUPOBAHUE HCCIIEIAOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHUS KaK pe3yJbTaTa M3YYCHHS OCHOB CTPOCHHUS MaTepHH U

byHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue mnpeaCTaBIEHUNH O poid (U3UKKU 71T Pa3BUTUSA JPYTHMX E€CTECTBEHHBIX HAyK, TEXHUKH U

TEXHOJIOTHI;
e pa3BUTHE TMPEJCTABICHUN O BO3MOXHBIX cepax Oynymiedt npodeccuoHanbHON NESITEIBHOCTH, CBSI3AHHOM C
(bU3UKOH, MOATOTOBKA K TallbHEHUIIIEMY O0OyUEHHIO B 3TOM HaIlpaBJICHUH.
JlocTikeHne ATUX IeJe MmporpamMMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus 00OecreunBaeTCs
pEIICHUEM CIICYIONTNX 3a/1a4:
e TMpuOOpEeTEeHWE 3HAHWU O JAWCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, JJICKTPHYCCKHUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e TMpuOOpEeTEeHNE YMEHHI OMUCHIBATh U OOBACHITH (PU3MUECKUE SIBJICHUS C UCTIOJI30BAHUEM TIOTYyUYCHHBIX 3HAHUMH;

e OCBOCHHE METOJIOB pEIIECHUS NPOCTEHUIITNX pPACUYETHBIX 3a/lad C HCIOIb30BaHUEM (U3UYECKUX MOJICIICH,
TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHUU HaONIOAATh NPUPOAHBIC SBIECHUS W BBINOJHATH ONBITHI, JIAOOpPATOpPHBIE pPaOOTHI U
HKCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPHUOOPOB;



e OCBOCHHE MPUEMOB PabOTHI ¢ HHPOpMAIHEH HUINIECKOTO COACPIKAHMSI, BKITFOYasi HHPOPMAIIUIO O COBPEMEHHBIX
TOCTIKCHUSIX (DU3UKH, aHATTN3 U KPUTUYECKOE OIICHUBAaHUE MH(OPMAITUH;

e 3HAKOMCTBO cO cdepamu NPoheCCHOHATHHOU EATEeILHOCTH, CBS3aHHBIMH C (DU3UKOH, M COBPEMECHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX (DU3HMUECKON HAYKH.
Ha u3ydenue ¢usuku (6a30BbI YpOBEHBb) HA YPOBHE OCHOBHOI'O 0O0IEero oOpasoBaHus oTBoaUTCS 238 yacos: B 7
KJ1acce — 68 yacoB (2 yaca B He/Ien0), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipenyaraemeiii B mporpamMme 1Mo (puU3HKe MepedeHb JTa0OPaTOPHBIX PabOT M ONMBITOB HOCHT PEKOMEHIATCIHHBIN
XapakTep, yUUTeNb JeNIaeT BHIOOp MPOBENCHHUS JIA0OPATOPHBIX padOT U OMBITOB C YUETOM MHIUBUYATBHBIX OCOOCHHOCTEN

00ydJaronmxcsi, CrrMcKa SKCIEPUMEHTANIBHBIX 3a/IaHUi, TIPeIjlaraéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOTO YK3aMEHa
1o (pu3uKe.

COAEPKAHUE OBYUEHMUSA

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYIKAOIIEro MUpa.
du3nka — HayKa o npupoie. SABinenus npupoasl. PU3NYECKUE SIBICHUS: MEXaHUYECKUE, TEIIOBBIC, AIEKTPUUECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BelUuuHbL. M3mepenue duznmdeckux BennuuH. Puszmdeckue npuOopsl. [lorpemHocTs U3MEpeHui.
MexnyHapo/iHasi CUCTEMA €IMHUIL.

Kak ¢usnka wu papyrue ecTeCTBEHHbIE HAyKH U3YYaloT NPHUPOAYy. ECTeCTBEeHHOHAY4YHBIM METOJ]| TO3HAHUS:
HaOJIOICHUE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABHKEHUE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUM C IIOMOIIBIO MOJIETICH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIIOBbIC, IIEKTPUUECKNE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®Ousudeckue mprOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUN aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHue LEHbI I€EHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.



N3mepeHne paccTOsHUM.
H3mepenne 06bEMa KUAKOCTH U TBEPAOTO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEI.
N3mepenne TemiiepaTypbl IpH IMOMOIIH KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYPHI.
[IpoBeneHue ucciie0BaHus 110 IPOBEPKE TMIIOTE3bl: JAIBHOCTD MTOJIETA IAPUKA, IIYIIIEHHOIO TOPU30HTAIBHO, TEM
Oosbliie, 4yeM O0JIbIle BHICOTA MYCKA.
Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLeCTBA.
CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIbL, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEILIECTBA.
JIBrkeHue 4vactul BemecTBa. CBA3b CKOPOCTH JBMIKEHHUS YACTHI C TeMIlepaTypoil. BpoyHOBCkoe NIBHKEHHE,
mud¢ys3us. BzaumopaeiicTBre yacTHIl BEIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.
ArperatHble COCTOSIHHSI BEILIECTBA: CTPOEHHUE Ta3oB, KUJIKOCTEH U TBEPIABIX (KPUCTALIMYECKUX) Tell. B3aumocBs3b

MCIKOY CBOMCTBaAMH BCHICCTB B PA3HLIX arp€raTHbIX COCTOSAHUAX WM UX ATOMHOMOJICKYJISIPHBIM CTPOCHHCM. OcobenHOCTH
arperaTHbIX COCTOSIHUH BOJBI.

Hemoncmpauuu.
1. HaGmnroaenue 6poyHOBCKOTO JBUKEHHUS.
2. HabGmonenue nuddyszuu.
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3. HaGmronenue sBieHui, 0ObSICHSIIOMMNXCS MPUTSHKEHUEM WIM OTTAJIKMBAHUEM YaCcTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OreHka 1uamMeTpa aToMa METOJAO0M PSJIOB (C UCIOb30BaHUEM (GoTorpadmii).

2. OnbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIMPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. JIBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JIBUKEHHE. PaBHOMepHOe W HepaBHOMepHOe JBrkeHue. CkopocTb. CpeaHsii CKOpPOCTh MpHU
HEPAaBHOMEPHOM JIBM>KEHUU. Pacu€T myTu U BpeMEeHU JBUKECHUS.

SBnenue uHepuu. 3aKOH HHEPIUU. B3anuMmoieiicTBre Tell Kak MpUYMHA U3MEHEHHUS CKOPOCTH JIBM)KEHUs Tell. Macca

KaKk MEpa HMHCPTHOCTH TCJIA. [InoTHOCTH BCIICCTBA. CBsi3b IJIOTHOCTH C KOJUYECTBOM MOJICKYJT B C€JHWHHUIC 00BEMa
BCIICCTBA.



Cuna kak XapakTepucTuka B3auMozeicTBus Tena. Cuia ynpyroctd W 3akoH ['yka. M3mMepeHue cuiibl ¢ MOMOUIBIO
TUHAMOMeETpa. SBleHue TIroTeHus W cwia TsbkecTu. Cuila TsXKeCTH Ha JIpyrux IaHerax. Bec tema. HeBecoMoCTb.
CrnosxeHue CuJl, HalpaBJICHHBIX M0 OAHOU NpsiMoi. PaBHoaelcTBytomas cui. Cuma TpeHus. TpeHue CKONbKEHHs U TPEHUE
nokosi. TpeHne B Ipupojie U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

HabiroieHne MexaHn4ecKoro JBUKEHMS Tea.

N3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.
Habmtoienue siBlneHus HHEPLUH.

HabmroieHue u3sMeHeHus: CKOpoCTH IIPU B3aUMOJIECHCTBUH TEII.
CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.

CoxeHune CHJl, HaIllpaBJICHHBIX 11O OJTHOM ITPSMOM.

Jlabopamopuvie pabomul u onvimel.

1.

LA S N

OmnpeneneHrue CKOPOCTH PaBHOMEPHOTO JABMIKEHUS (IIapHKa B KUIKOCTH, MOJCIIN JICKTPUIECKOTO aBTOMOOMIIS U
TaK jgayiee).

OmnpeneneHre CpeIHeit CKOPOCTH CKOJIBKEHUS OpycKa MITH IIIapHKa 10 HAKJIOHHOH IIOCKOCTH.

Omnpenenenre TIOTHOCTH TBEPIOTO TeJa.

OMnBITHI, JCMOHCTPHUPYIOIIHNE 3aBUCHMOCTD PACTKCHUS (IehOopMaIiiu ) MPYKUHBI OT MPUIOKCHHOMN CHIIBI.
OnbITB, JESMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEGHHS OT Beca Tela M XapakTepa
COINPUKACAIONIUXCS TIOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
HaBnenne. CriocoObl YMEHBIIICHUS W YBEJIMYCHHUS aaBjicHUsA. JlaBneHue rasza. 3aBUCHUMOCTh JIaBJICHUSI ra3a oOT
00béMma, TemmiepaTypsl. [lepenada naBieHus TBEPABLIMHU TEJIAMH, KUIKOCTAMU U TazaMu. 3akoH [lackans. [TneBmaTnueckue

MaIuHbl. 3aBUCUMOCTh JABJICHUS >KUAKOCTH OT TIyOMHBL. ['mapoctarmueckuii mapagokc. CooONIaroIuecs: COCybl.
['unpaBnuyecKkrne MeXaHU3MBI.

ATtmocdepa 3emnu u arMocdepHoe aaBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3AYIIHOW 000704Yky 3emiu. OmbIT
Toppuuennu. M3mepenune atmochepHoro maBieHus. 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHHSI OT BBICOTHI Haj ypOBHEM
mopsi. [Ipubops! 1ist u3mMepeHus aTMoc(hepHOTO TABJICHHS.



JlelicTBue XKUAKOCTU U Ta3a Ha MOTPYyKEHHOE B HUX Teno. BeiTankuparomas (apxumenoBa) cuia. 3akoH ApxuMmena.

[ImaBanue Ten. Bo3ayxoruiaBaHue.
Hemoncmpauuu.
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3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyPHl.

[lepenava naBiaeHUs KUAKOCTHIO M Ta30M.

CooOmaromuecs COCy/Ibl.

['mppaBnudeckuii mpecc.

[IposiBinenne neicTBrst aTMOCHEPHOTO 1aBICHHUS.

3aBHCHMOCTD BBITAIKHUBAIOIIEH CHUJIBI OT 00bEMa MOTPYKEHHON YACTH TeJa U MIIOTHOCTH JKUAKOCTH.

PaBeHCTBO BBITAIKHBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.

YcnoBre TUIaBaHusI TeJl: IJIABaHWE WJIM TIOTPY>KEHUE Tell B 3aBUCUMOCTH OT COOTHOIICHHS IUIOTHOCTEH Tena U
KHUJIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1.
2
3.
4

5.

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B )KUIKOCTh YaCTH TeJa.

OrnpeneneHue BBITATKUBAIOIIEH CUIIbL, JEUCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B 5KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT MACCHI TENa.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKMBAIOLIECH CHIIBI, NEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT
00bEMa MOTrpyKEHHOM B KUAKOCTh YACTH TEJA U OT MJIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U OIIPEAEIICHUE €€ IPYy30I0IbEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MEXaHU3MBI: phIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecus peryara. [IlpumeHeHue mpaBuia
paBHOBecHUs phruara K 0J10ky. «3o0sotoe nmpaBuwio» Mexanuku. KIIJI mpocTeix Mmexanu3zMoB. [IpocThie MexaHU3MBI B OBITY U

TEXHUKE.

Mexannueckass sHeprus. KnHerndeckas M moTeHUMasibHas sHeprus. [IpeBpailieHHe OJHOrO BHIA MEXaHMYECKOH
DHEPI'UM B APYroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpauyuu.



1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Onpezenenne padOTHI CUIIBI TPEHHSI P PABHOMEPHOM JBMKEHUU TEJA 10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnepoBaHue yCcioBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.
4. V3yuyeHune 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPTUM.
8 KIIACC

Pa3znes 6. TeruioBble iBJICHUSA.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETHUYECKOW TEOPUM CTPOCHHS BemiecTBa. Macca WM pa3Mepbl aTOMOB M
MOJIeKyJ1. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MMOJIOAKEHHUS MOJIEKYJISIPHOKUHETUYECKOW TEOPHH.

Mopnenu TBEPIOro, >KUIKOTO W Ta3000pa3HOTO coCTOsHUM BemiectBa. Kpucraminueckue u amopdHble Tena.
OObsicHEHUE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJOKEHUWA MOJICKYJISPHO-KHHETHUYECKOW TEOPHH.
CmaunBaHW€ U KaNWUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMXKEHUs yacTull. BuyTtpeHHsis sHeprus. CrnocoObl
W3MEHEHUs] BHYTPEHHEW 2HEpruM: TeIiomnepeaadya u coBeplieHrue padoThl. Buibl Teronepeaadu: TEMJIOMPOBOIHOCTD,
KOHBEKIIHNS, U3IIyYECHHE.

KomuuecTtBo TemmoThl. YenabHas TEIIOEMKOCTh BeEIIeCTBa. TermmooOMEH M TEIJIOBOE paBHOBECHE. Y paBHCHHUE
TerioBoro OanaHca. [lnaBmeHne M OTBepJeBaHME KPUCTAUIMYECKUX BEIIECTB. YJIEJbHAs TEIJIOTa ILJIABJICHHUS.
[TapooOpa3oBanue u kouaeHcauus. Mcnapenue. Kunenue. VYnpenbHas Teruiora mnapooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTyphl KUTIEHUS OT aTMOC(EPHOTO AaBICHHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Ipunuunel padoTel TermoBbix aurateneit KIIJ TemmoBoro nBurarens. TermoBble ABUTATEIM W 3alluTa
OKPY’KarOUIEU CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.



W X N o U kW N e

[ T Y
N O

HaOnronenue 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HabGnroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHUM.

Habnrogenue TemioBoro pacuvupeHus Tem.

W3meHeHue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUU UJTU OXJIaXK]ICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Bunae! Tennmonepenayn.

OxJtaxieHue Ipyu COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneums.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopenn TemJIOBBIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.
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10.
11.

OnpIThl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnBITE IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Ccaxapa.

OnpIThl IO HAOJTIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEIl.

Omnpenenenre AaBleHUs BO3yXa B OaJUIOHE IIITPUILIA.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WM OXJIAKICHHSL.
[IpoBepka TUMOTE3bl JIMHEWHOW 3aBUCMMOCTH JUIMHBI CTOJIOMKA UAKOCTH B TEPMOMETPHUECKOW TpPyOKe OT
TEMIEPATYPHI.

Habmoienue n3ameHeHus: BHYTpEHHEH SHEpruM Tejia B pe3ysbTare Terionepeaadyr U padoThl BHEIIHUX CHJL.
HccnenoBanue siBJICHUS TEIOOOMEHA NMPU CMEITUBAHUN XOJIOTHON U TOPSYEH BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEIUIOOOMEHE C HarpeThiM METaUInYeCKUM
LUJIMHIPOM.

Omnpenenenue y1eapHON TEINIOEMKOCTH BELIECTBA.

HccenenoBanue nporecca MCIIapeHus.



12. OnpeeneHre OTHOCUTEIBHOM BIAKHOCTU BO3/1yXa.

13. OnpezeneHne yaeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

Pasznen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J(Ba poma SJEKTpUYECKUX 3apsioB. B3auMmopeincTBue 3apskeHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJCHCTBUS 3aPSHKEHHBIX TEJI OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpuyeckoe nojie. Hanpspk€HHOCTD 37EKTpUYecKOro noiid. [IpuHuuI cyneprno3uiuuy 3JeKTPUYECKUX Mojiei (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpuyecKux 3apsaoB. DJIEMEHTapHbIA 3eKkTpudeckuil 3apsan. Crpoenue aroma. IIpoBogHuku u
JTUAJIEKTPUKHU. 3aKOH COXPAaHEHHUs dJIEKTPUIECKOTO 3aps/a.

ONEKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. VICTOUHMKM IMOCTOSIHHOrO TOKa. JleicTBus
AIEKTPUYECKOTO TOKA (TEMI0BOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B JKUJKOCTAX U ras3ax.

Onekrpuyeckass nenb. Cuina Toka. OnekTpuueckoe HanpspkeHue. CONpOTHBIEHHE IPOBOAHHUKA. Y IEIBHOE
compoTuBieHuEe BemecTBa. 3akoH Owma 18 ywactka nenu. llocnepoBaTtenibHOE M NApPAJUIEIBHOE COEAMHEHHE
IIPOBOJIHUKOB.

Pabota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH Jlxoyns—JleHma. DnexkTpuyeckue LEenu U TNOTpeOUuTeNr
ANEKTPUUECKOU 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3anMoneiicTBUE MOCTOAHHBIX MAarHUTOB. MaruutHoe noJie. MaroutHoe nojie 3eMJIi U €ro
3Ha4YEHHE I kU3HU Ha 3emuie. OnbIT OpcTena. MarHuTHOE o€ AIEKTPUYECKOro Toka. IlpuMeHenne 3I1eKTpoMarHuToB
B TEXHHKE. J[eiCTBHE MarHUTHOTO MOJISl HA MPOBOJHHUK C TOKOM. DJIEKTPOJBHUIaTelb MOCTOSHHOTO TOKa. Vcrnonb3oBaHue
AIIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBneHue saekTpoMarHuTHOW WHAYKIUU. IlpaBuno Jlenma. Onexrporerepartop. CrnocoOs
MOJTyYEHUS JIEKTPUUECKON IHEPTHH. DIEKTPOCTAHIIUU Ha BOZOOHOBIISIEMBIX HICTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexktpuzanus Tedl.

2. JIBa pojJia 3NEKTPUUYECKUX 3apsAI0B U B3aUMOJCHCTBUE 3APSIKEHHBIX TEI.

3. YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIA.

4. DJEKTPOCTaTUYECKAst MHTYKLIHS.



3aKOH COXpaHEHHUsI JICKTPUUECKUX 3aPSI0B.
[IpOBOIHUKH U AUBIEKTPUKH.

MoaenupoBaHye CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M CcTOYHHKH TTIOCTOSTHHOTO TOKA.

JlercTBUS SIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBBI1 pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HanpsKeHUsI BOJIbTMETPOM.

. Peocrar 1 MmarasuH COnpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MAarHUuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3ICIICHUS TTOJ0COB MArHUTA.

. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoOe€ noJjie ToKa. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTb HANpPaBJICHUS MHIAYKIIUOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHUS.
25.

DJIEKTPOreHepaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

2
3
4.
5

OnbITH IO HAOTIOIEHUIO YTICKTPU3AIMH T MHAYKIINEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO MOJISl Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u npoBepka paboThI NEKTPUUYECKOH 1[EMU MOCTOSHHOTO TOKA.

W3mepenure u peryaupoBaHie CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAPSAKEHUS.



10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PESUCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HANPSIKECHUS
Ha PE3UCTOpE.

OMNBITEI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh BJEKTPUUECKOTO COMPOTHUBJICHUS MPOBOJHMKA OT €ro JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

[IpoBepka npaBuia CIOKEHHS HAIPSKEHUN MPU MOCIEA0BATEILHOM COEUHEHNUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Ijisi CHIIBI TOKA IIPU MAPAIUICIIBHOM COEIUHEHUN PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UIYLIETO YEPE3 JaMIIOUKY, OT HAIIPSXKEHUs HA HEH.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB IIPU UX O0OBEAUHEHUN U Pa3/ICIICHUU.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaMpaBJICHHS TOKA B KaTYIIIKE.

N3ydenune neicTBUs MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBrArareibHONM yCTaHOBKH.

OnbITEl MO HUCCIEAOBAHUIO SIBJICHUSI SJIEKTPOMArHUTHOM MHAYKIMU: HWCCIEIOBAaHHE W3MEHEHUN 3HAYCHUS U
HaMnpaBJICHUS] UHAYKIMOHHOTO TOKA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3MKKM Ha YpPOBHE OCHOBHOrO o00Iero oOpa3oBaHUs HAMpaBICHO Ha JAOCTIKEHHE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

B

pesynbrare u3y4eHHs (PU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusi y oOydwaromerocss OymayT

c(hopMHUPOBAHBI CIIETYIONTUE JMIHOCTHBIC PE3YIHTATHI B YACTH:



1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3MUecKoi HayKH;

- IGHHOCTHOE OTHOIIIEHUE K JOCTIXKCHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKHUX MPOOJIeM, CBA3AHHBIX C
MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

- OCO3HaHNE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUMIIOB B IEATEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSITHE 3CTETUYECKUX KAueCTB (PU3UUECKOW HAyKu: €€ TapMOHMYHOTO IOCTPOEHUs, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTa MO3HAaHUS MHpA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXKHEUILIEN COCTABIISIIOIIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEA0BATENbCKON e TENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI M IMOILMOHAJIBHOI0 0JIAT OOy M

- OCO3HAaHME LIEHHOCTH 0e30macHoro oOpa3a *U3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BAaXKHOCTHU MPABUI
0e30macHOro MOBEJAEHUsI Ha TPaHCIOPTE, HAa JOPOrax, ¢ AJEKTPUUYECKUM M TEMJIOBBIM OOOPYAOBAaHUEM B JTOMAaLIHUX
YCIIOBUSX;

- c¢(hopMHpPOBAaHHOCTh HaBBIKA PEQIIEKCHH, MPHU3HAHHE CBOEr0 MpaBa Ha OMMOKY M TaKOro K€ IMpaBa y JpYyroro
YEJI0BEKA;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, 00pa30BaTeIbHON OpraHU3alliu, Topoja, Kpas)
TEXHOJIOTMYECKOI U COIMAJIbHOM HaIllpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE U PU3NUECKUX 3HAHUN;

- HHTEpEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

- OpHUEHTallUs Ha MpPUMEHEHHWE (PUINYECKMX 3HAHUW [JI pElIeHWs 3a7ad B O0JIACTH OKpPYXalolleld Cpefbl,
IJIJAHUPOBAHMS TIOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX MOCJIEICTBUM I OKPYXKAIOIIEH CPENBL;



e - OCO3HaHHUE TM00aIBLHOrO XapaKTepa HIKOJIOTHUECKUX MPOoOJIeM U MyTel UX PellIeHuUs;

o 8) ajanTanuu K U3MEeHSIIOIIUMCS YCJIOBHSIM COIUATbHON U MPUPOIHOI Cpelbl:

e - MOTPeOHOCTh BO B3aMMOACHCTBUM TPH BBIMIOJHEHUU HMCCIEAOBAHUN M TMPOEKTOB (PU3MUECKON HamNpaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHUX;

e - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO NeSTeNbHOCTS;

e - TOTPeOHOCTH B (OPMUPOBAHWU HOBBIX 3HAHHUH, B TOM uHciIe (HOPMYIHPOBATh HJIEW, MOHATHUS, THUIOTE3Bl O
¢uznyecKkux 00bEKTaX U SIBICHUSAX;

e - 0CO3HaHUE J1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH (PU3UKU;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNUHU HOBBIX (PU3NUECKUX 3HAHUMU;

e - CTpEMJICHHE aHAJIM3UpPOBaTh U BBIABIATH B3aUMOCBSA3M MPUPOJBI, OOIIECTBA M SKOHOMHMKH, B TOM YHCIE C
MCIIOJIb30BaHNEM (U3UUYECKUX 3HAHU;

e - OLIEHKA CBOMX JICHCTBHIA C yUE€TOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BO3SMOKHBIX TTI00aTbHBIX MMOCIECTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBO€HUS MPOTrpaMMBbI IO (PU3MKE Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHus y 00yvaroierocsi OyayT
c(hOopMHPOBaHb MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE [MO3HABATEIbHBIC YHHBEpPCAIbHBIC YUYCOHBIC NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, PETyISATUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUA.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aelcTBUA:
e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);
e YCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMN, OCHOBAHHUS [ 00OOIICHHS 1 CPABHECHUS;
e BBISBIATH 3aKOHOMEPHOCTHM M TIPOTHUBOPEUMs] B paccMaTpuBaeMbIX (akTax, JaHHBIX H HAOIIOJCHUSAX,
OTHOCSIIMXCS K (PU3UUECKUM SIBICHUSIM;



BBISBJISATH PUIHHHO-CIICACTBCHHBIC CBSI3W IIPH W3YYCHHH (DM3MUCCKHUX SBICHHH W TPOIICCCOB, JICJATh BBIBOIBI C
UCIIOJIb30BaHUEM JICIYKTUBHBIX W HWHAYKTHBHBIX YMO3aKJIIOYCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSTEIILHO BBIOMpATh CIIOCOO pelleHUs yueOHOH (M3MYecKkoi 3amaun (CpaBHEHHE HECKOJIBKMX BapHaHTOB
peleHusi, BEIOOp HanboJiee MOAXOIAIIEIO C YUETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTCPHUECB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIIEHHOMY TUIaHY OIBIT, HECIOKHBIN (PU3MUECKUI YKCIIEPUMEHT, HEOOIBIIIOE
uccienoBaHne (PU3NYECKOTO SIBIICHUS,

OIICHMBATh Ha MNPUMEHUMOCTb W JOCTOBEPHOCTh HMH(OPMAIIMIO, TMOJTYYECHHYI0 B XOJE HCCIEIOBAaHUS WU
IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH O0OOIIEHUSI M BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HAOIIOJCHUS, OIbITA,
UCCJIeIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIee pa3BUTHE (PU3UUECKUX TPOIECCOB, a TakKe BBIIBUTATh
MIPEATOJI0KEHNS 00 MX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3ampOChl TIPU MOUCKE W 0TOOpEe MH(pOpMAIK WM JaHHBIX C
y4€TOM MIPEIIOKEHHON yueOHOM hu3nUecKon 3a1auu;

aHAIM3UPOBaTh, CHCTEMATHU3UPOBaTh MW HWHTEPIPETUPOBATH WHOOPMAIMIO Pa3IUYHBIX BHIOB U (Hopm
IIPE/ICTABIICHHUS,

CaMOCTOSATENILHO BBIOMPATh ONTUMAIBHYIO (opMy MpeAcTaBiIeHUS MHPOPMAIUA U WUTFOCTPUPOBATH PEIIacMble
3aJlauu HECJIIOKHBIMHU CXEMaMH, TUarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAIIUSMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe AeHCTBHS:

B XOJIe 00CYXXJIeHHs yueOHOTO MaTepuala, pe3yIbTaToB JaOOpaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh BOMPOCHI 11O
CYIIeCTBY OOCYXXIaeMOW TeMbl W BBICKA3bIBaTh HWJIEH, HAIlCICHHbIE Ha pEIICHUE 3aJa4d M TOJJIepKaHUe
OJ1aroxenaTeIbHOCTH OOIIEHNUS;



COIIOCTABJIATH CBOU CYXKJCHUS C CYXKICHHUSIMH JAPYTUX YYACTHUKOB JIMajora, OOHapyKUBaTh pa3Nune U CXOJCTBO
TTO3UILINH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTaBIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3MYECKOrO OIbITa (IKCIEPUMEHTA, HUCCIEeI0BaHUS,
MIPOCKTA);

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAIbHON pabOThl MpPU PEIICHUH KOHKPETHOM
(bu3nueckoil mpoOIeMsl;

OPUHUMATh LEJIU COBMECTHOM JAESITEIbHOCTH, OPTaHM30BBIBAaTh JNEUCTBUSA MO €€ IJOCTUKEHMIO: paclpeleisaTh
poJu, 00CYXAATh MPOLIECCH U PE3YIbTATHl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITNOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOIO pe3yJIbTaTa 0 CBOEMY HAlpaBICHUIO U KOOPAUHUPYS
CBOM JICHCTBUS C IPYTHUMH YWICHAMU KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIHLHO CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aMMOJCHCTBUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISATH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALUSIX, TPEOYIOIIUX I PEIICHHs] PU3NUECKUX 3HAHUI;
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0/IaX MPUHATUS PEIIeHUN (MHAUBUAYAJIbHOE, IPUHATUE PELIEHUs B TPYMIIE,
MPUHATHE PEIICHUIN Tpynmnoin);

CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelleHHus (U3MUECKON 3aJayd WM IUIaHa HCCIENOBaHUS C y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH Mpe/jlaraéMble BAPUAHTbHI PELICHHUIA;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH MPUYUHBI JOCTHKEHUS (HETOCTHXKEHUS) PE3YIbTATOB JIEATEIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;



BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTH (B TOM 4YHCIIC€ B XOJ BBINOJHEHHS (PU3MUECKOTO HCCIEIOBAHUS WIIH
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB, U3MEHUBIIMXCS CUTyalUid, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIHUX
TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3yNbTATa LEJIU U YCIOBUSIM;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIK AUCKYCCUU Ha HAy4HYIO TEMY, IOHUMAaTb MOTHUBBI,
HaMEpEHUS U JIOTUKY JIPyroro;

NPU3HABATh CBOE MPABO HA OIIMOKY NP pElIeHUH (PU3NYECKUX 3a7a4 WIH B YTBEPKACHHUIX HA HAYYHBIE TEMBI U
TaKOE€ XK€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHIy 00y4yenus B 7 kjacce mpeIMETHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)xkaTh C(hOPMUPOBAHHOCTh
y 00y4arommxcs YMEHUM:

UCIOJIb30BaTh MOHATUSA: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUSA, HAOJIOJIEHUEe, SKCIEPUMEHT, MOJENb, TUIIOTE3a,
eAUHUIBI (U3MYECKMX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpAOE, KUIKOE,
razoobpasHoe), MeXaHHYeCKoe JBIKEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJUHEIHOE), TpaeKTopus,
paBHOJIEHCTBYIOIIAs cuja, nedopManus (yrpyras, jacTHuecKas), HEBECOMOCTb, COOOIIAIOIINECS COCYbI;
paznuuath sABiIeHHUS (AU@Qy3us, TEMJIOBOE ABUKEHUE YacTHI[ BEIIECTBAa, PABHOMEPHOE JBH)XEHHE,
HEPAaBHOMEPHOE JBWKCHHE, WHEPLHs, B3aWMOJCHCTBUE TEJI, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHus1, Nepeaaya JaBiaeHUs] TBEPABIMU TeJIaMH, KUJIKOCTAMU M ra3aMu, aTMOoc(epHOe IaBlIeHUE, MIaBaHUE
TE€J, MPEBPALICHUS MEXaHUYECKOW 3HEpPruM) IO ONHMCAHUI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;

pacno3HaBaTh MPOSIBICHUE U3YyYEHHBIX (PU3NYECKUX SIBJICHUI B OKPY)KalOIIEeM MHUpPE, B TOM uuciie PU3NYECKHe
SBJICHUSI B MIPUPOJIE: IPUMEPHI JBUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEKWBOW MPUPOJE, ACHCTBUE
CHJIbI TPEHUS B IPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(HEPHOro JaBJICHHS Ha XKMBOW OpraHU3M, IUIaBaHUE PbIO,
pblYard B TeJe YelIOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHbBIE
CBOMCTBa (Mpu3HaKu) GU3UIECKUX SBICHUN;



OMMHMCHIBATh N3YUCHHBIC CBOMCTBA TEN M (PU3WUYECKUE SBIICHUS, UCTIONB3Ys (DM3UYECKUE BEIMUMHBI (Macca, 00BEM,
IUIOTHOCTD BEILIECTBA, BPeMsl, IIyTh, CKOPOCTh, CPEIIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, Cuja
TpeHUs, AaBicHUE (TBEPAOTO Tela, )KUIAKOCTH, Tra3a), BRITAJKUBAIONIAS CUJIAa, MEXaHMYECKass paboTa, MOITHOCTD,
TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PPHUIIMCHT MOJIE3HOTO JCHCTBUS MEXaHM3MOB, KHHETUYCCKAsl U MOTCHIIMAIbHAS
SHEPrus), IPU OMUCAHUH MPABUIHFHO TPAKTOBATH (PHU3UUECKHUI CMBICI UCIIOJIb3YEMBIX BEJTMUMH, UX 0003HAYCHUS U
SAVHUITBI (PU3UUECKUX BEIMYUH, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO0 BETUYHHY C APYTHMHU
BEITMYMHAMU, CTPOUTH Tpa(UKU U3YICHHBIX 3aBUCUMOCTEH (DH3NUCCKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS M MPOLIECCHI, UCIIONb3Ys MpaBUIa CIOKEHUS CHI (BIOJb
OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbldara (0J0Ka), «30JI0TOE
MPaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHUS MEXAHMYECKOW SHEPIrHH, MPU dTOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA W 3aIUCBHIBATh €T0 MAaTEMAaTHIECKOE BBIPAKCHHUCE;

OOBSCHATh (U3UYECKUE SBJICHHUS, TPOIECCHl W CBOWCTBA TEJI, B TOM YHCJI€ W B KOHTCKCTE CHUTYyaIlui
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISTH TPUUUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH O0BICHEHHE U3 12
JIOTUYECKUX IIIaroB C OMOpoW Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHX SIBICHUN, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH,

pemarh pacuéTHble 3amaun B 1—2 JCHCTBHUS, WCHONB3ysS 3aKOHBI W (OPMYJIBI, CBSI3bIBAIOIINC (DH3HUECKHEC
BCJIMYMHBI: HAa OCHOBE aHaliM3a YCJOBHUS 3a/Jauyd 3alChiBaTh KPATKOE YCIIOBHUE, IMOACTABIATH (HHU3HUECKUE
BENTUYUHBI B (OPMYJBI U TIPOBOJUTH PAaCUEThl, HAXOJUTh CIPABOYHBLIC JTAHHBIC, HEOOXOIMMBIC ISl PEIICHUS
3aJ1a4, OIEHUBATh PEATUCTUIHOCTD MOTYYCHHOU (PU3NYECKON BETMYNHBL;

pacro3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh TPH TOMONIM (U3UYECKUX METOJIOB, B OIMCAHUU
WCCJICIOBAHMS  BBIJICNIATH IPOBEPSIEMOE TIPEAINONOXKEHHE (THUIOTE3y), pa3iudaTh H HHTEPIPETUPOBATH
MOJIYYCHHBINA PE3YJIbTAT, HAXOIUTH OMIMOKHU B XOJI€ OTIBITA, IeTIaTh BBIBOJIBI IO €T0 Pe3yIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOEHUIO (HU3UYECKUX SIBICHWNA WM (PU3NUECKHX CBOWCTB Tel: (hopmymupoBaTh
MIPOBEPSEMbIC TPE/ITOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOTO 000PY/I0BaHMs, 3aMTUCHIBATH X0/ OTBITA
U GOpMYyIUPOBATH BHIBOIBI;



BBIIIOJIHATh MPSIMBbIE H3MEPEHHSI PACCTOSHUS, BPEMEHHM, MAacChl Teja, O00bEMA, CHJIBI M TEMIIEpaTyphl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPHUOOPOB C yUETOM 3aJaHHOU
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKOM BEIMYUHBI OT IPYrol ¢ HCIOIB30BAHUEM MPSIMBIX
U3MEpeHU (3aBUCUMOCTUA MYTH PAaBHOMEPHO NBIKYIIETOCS Tejla OT BPEMEHHU JBMXKCHHS Tela, CHUJIBI TPEHUS
CKOJIbXKEHUS OT Beca Tela, KadyecTBa 00pabOTKU MOBEPXHOCTEH Ted U HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOLIAIH
CONPUKOCHOBEHHSI TE€J, CHUJIbI YOPYTOCTH OT YJJIMHEHUS NPYXHUHBI, BBITAJIKMBAIOMIEH CHIIBI OT OO0BEMA
NOrpyKEHHOM YacTH Tejla U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Telja, OT INIyOWHBI, Ha
KOTOPYIO HOTPYXEHO TEJO, YCIOBUMN IJIaBaHUS TeJ, YCIOBUW paBHOBECHUS pblyara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Yy4eOHOTO MCCIIE0BaHUsA, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHMUS], CIEAYS IPEIT0KEHHOMY
IaHy, (UKCUPOBATh pPE3yJIbTAaThl MOJYYEHHOM 3aBHCHUMOCTU (DU3MYECKUX BEJIMYUH B BUJAE MNPEIJIOKEHHBIX
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEJIIMYHMH (IIJIOTHOCTH BEIIECTBA KUAKOCTU U TBEPAOIO Tela, cuja
TPEHUSI CKOJIBXKEHUS, JABJICHUE BO3]yXa, BBITAJIKHUBAIOLIAS CUJa, JCUCTBYIOIIAs HA NOTPYKEHHOE B JKHUIKOCTb
T€I0, KOI(PPUIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXAHM3MOB), CIEIYS MPEMIOKEHHOW WHCTPYKLMH: TpPH
BBITIOJIHEHUU U3MEPEHHI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUKCISATH 3HAYEHUE NCKOMOM BETUYHUHBIL;
coOJII01aTh MTPpaBUiIa TEXHUKH 0€30MMaCHOCTH NpH padboTe ¢ 1a00paTopHbIM 000PYI0BAaHHUEM;

yKa3bIBaTh MPHUHLMIIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP, IUHAMOMETD,
COOOIIAIOIINECS COCY/ b, OapOMETp, pbluar, MOABMXKHBIN 1 HEMOABHKHBIM OJIOK, HAKJIOHHAs TUIOCKOCTh;
XapaKTEepU30BaTh MPHUHILMIBI ACHCTBUS M3YYEHHBIX MNPUOOPOB M TEXHUUYECKHX YCTPOMCTB C OMOPOM Ha HX
onvcaHust (B TOM 4YHCIIE: MOAIIMIHUKK, YCTPOWCTBO BOJOMPOBOAA, TUAPABIMYECKHUN TMpecc, MaHOMETP,
BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMETp), HWCIOJb3ysS 3HAHUA O CBOMCTBAX (DU3MYECKUX SBJICHUA U
HE00XoaMMbIe (HPU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

IPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCTIONb30BAHUS (PU3UUECKUX 3HAHUHN
B TOBCEAHEBHOM >KM3HM [JIsi oOecriedeHHs Oe30MacHOCTH Mpu OOpalieHuH ¢ npudopamMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3I0POBbS U COOIIOJIEHUSI HOPM PKOJIOTUYECKOTO MTOBEJCHUS B OKPY KaIOILEH CpeJie;



OCYIIECTBISATh OTOOpP MCTOYHHUKOB HH(popManuu B HHTepHETE B COOTBETCTBMM C 3aJaHHBIM TOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUHM U MyTEM CPAaBHEHUS Pa3IMYHbIX HCTOYHUKOB BBIICIATh HHPOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-IOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COJIEpIKaHus,
CIPABOYHBIE MaTepuasbl, pecypcsl ceTu IHTepHeT, BiaxeTb Npu€éMamMu KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHUKOB MH(OpMaLuu
(¢u3nYeCKOro coaep:KaHus, B TOM 4YHCIIE MyOJUYHO JeJaTh KPaTKUE COOOILEHHUS O pe3ysbTaTax MPOEKTOB WM
y4eOHBIX HCCIENOBAaHUM, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIM NMOHATUHHBIM anmapar Kypca (pusukwy,
COIIPOBO’KJIATh BBICTYILICHUE IPE3CHTALINEM;

IIPU BBIMOJHEHUN Y4€OHBIX MPOEKTOB M MCCIIEOBAHUN pacHpesesisiTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/layaMU, CIIEIUTh 3a BBINOJHEHUEM IUIaHa JEWCTBHM, aJ€KBAaTHO OLICHHUBATh COOCTBEHHBIN
BKJaJ B JEATEJIBHOCTb TPYyIIbl, BBICTPAaUBAaTh KOMMYHHUKAaTHBHOE B3aMMOJCHCTBUE, YUYHUTHIBAS MHEHME
OKPY’KAIOLIHUX.

K konIty o0ydyenus B 8 kjiacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH
y 00y4arommxcs YMEHUM:

MCIMOJIb30BaTh TMOHATHUS: Macca M pa3MeEpbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE M aMOpGHBIE Tejla, HACHIIEHHBIH M HEHACBHIIICHHBIN Tap, BIaXKHOCTH
BO3/yXa, TEMIIEparypa, BHYTPEHHS SHEPrus, TEIUIOBOM JIBUTATElNb, 3JIEMEHTAPHBIA JJIEKTPUYECKUM 3aps,
AIEKTPUYECKOE M0JI€, IPOBOAHUKHU U JTUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SIBJICHHUS (TEIJIOBOE pPACIHIMPEHHE W C)KaThe, TeIuionepenaya, TErjIoBOE pPaBHOBECHE, CMauydBaHUE,
KalWJUIIpHBIC SIBJICHUS, MCIIApEHHE, KOHJCHCAIMs, IUJIaBJICHHEe, KpHUCTajuiu3alus (OTBEpACBaHUE), KUIICHHUE,
Teronepeaaya (TemIONPOBOAHOCTh, KOHBEKIHUS, HM3IYyYEHHE), AJIEKTpU3alus TeJl, B3aUMOJACHCTBHE 3apsoB,
JICCTBUSI DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE MarHUTOB, JEUCTBUE MAarHUTHOIO TTOJIA
Ha MPOBOJAHUK C TOKOM, DJICKTPOMArHUTHAs WHAYKIMS) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB W HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;



pacrmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (DM3MYECKUX SBJICHUNA B OKPYXKAIOIIEM MHUpPE, B TOM 4ucie (pu3ndeckue
SIBJICHHSI B TIPUPOJIC: TTOBEPXHOCTHOE HATSHKCHHWE W KaNWJULIPHBIC SBICHUS B MPHUPOAC, KPUCTAUTBI B TIPHUPOJIE,
uznyyenue CoinHla, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHeEs, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE Mojie 3eMiu, Jpeid
MOJIFOCOB, POJIb MArHUTHOTO TOJIS JIJIS JKU3HU Ha 3eMJie, TIOJIIPHOE CUSTHUE, ITPU ATOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B Y4eOHYI0, BBIJICIISTh CYIIECTBCHHBIEC CBOMCTBA (TIpU3HAKH) (DU3UIECKUX SIBJICHUI;

OIMMCHIBATh M3yYEHHBIC CBOMCTBA TENI U (U3MUCCKHUE SBJICHUS, UCTIONB3Ys (DU3UUCCKHE BETUIMHBI (TeMIIeparypa,
BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yAeJbHAs TEIJIOEMKOCTh BEIECTBA, YC/bHAs TEIJIOTa IJIABIICHUSA,
yaelibHas TeIIoTa MapooOpa3oBaHus, yAelabHas TEIIOTa CTOPaHUs TOTUIMBA, KOA(PPHUIIUEHT MOJIE3HOTO ACUCTBUS
TEIJIOBOM MAIIMHBI, OTHOCUTENIbHASI BIAKHOCTh BO3yXa, JJECKTPUUYCCKUN 3apsij], CHJIa TOKa, AJIEKTPUUECKOE
HaIpsHKCHUE, CONMPOTHBIICHWE TMPOBOJHHKA, YIEIHBHOE CONMPOTHUBIICHHE BEIIeCTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA), TIPH OINHWCAHWM TPABUIBLHO TPAKTOBATh (PU3WUYECKHA CMBICT HMCTOJIB3YEMBIX BEIIMYHH,
000O3HAaYEHUsI M EIUHUIBI (PU3NYECKUX BEJIMYWH, HAXOAWTH (HOPMYJIBI, CBA3BIBAIONIME JIaHHYIO (HU3UYECKYIO
BEITUYUHY C APYTUMHU BEIMYUHAMH, CTPOUTH rpadMKi U3yUYECHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJIMUNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3NUYECKHWE SBICHUS H TIPOIECCHI, HCIOJb3YsS OCHOBHBIC ITOJIOKEHUS
MOJICKYJIIPHO-KHHETHICCKON TEOPHH CTPOCHHS BEIIECTBA, MPHHITUI CYNEPHO3UIINN ToJiel (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Owma A ydJacTka emnu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHeHUs
HHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BBIPAKECHUE;
OOBSACHATh (UBMYECKUE TPOIECChl ¥ CBOWCTBA TEI, B TOM UHCIE W B KOHTEKCTE CHUTyalui
MIPaKTUKOOPHCHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUIHMHHOCICACTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2
JIOTUYECKUX IaroB C OMOpPOW Ha 1—2 HM3yYEeHHBIX CBONCTBA (PU3MYECKHUX SIBICHHH, (PU3MUYCCKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEN;

pemarh pacu€THhIC 3adaud B 2—3 NEUCTBUS, HMCIOJB3YSd 3aKOHBI M (OPMYIbI, CBS3bIBAIONIE (DU3UYECKUE
BEJTMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a7a41 3aITUChIBATh KPATKOE yCIOBUE, BBISBISATH HEJOCTATOK TAHHBIX JIJIS
pelIeHus 3a7a4d, BBHIOMpPATh 3aKOHBI M (DOPMYNBI, HEOOXOMUMBIE UIs €€ pelleHHs, MPOBOAUTH PaCUEThl U
CpaBHHBATH MOJIYYCHHOE 3HaUYCHNE (PU3NUYECKOMN BEIIMIMHBI C M3BECTHBIMU JAHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIMTh MPU MOMOIIN (PU3UIECKUX METOJOB, WCIOIB3Ys OMUCAHUE
WCCIICIOBAHUS, BBIACIATH IPOBEPSIEMOE IPEIAINOI0KEHNE, OLECHUBATh IPABUIBHOCTH TMOPSANKA IPOBEIACHUSA
WCCIICIOBAHUS, I€1aTh BbIBOBI,

MPOBOJUTH OMBITHI IO HAOIOJICHUIO (PU3UUYECKHUX SABJICHUM WM (PU3NYECKUX CBOMCTB TN (KamUJUIAPHBIC SIBJICHUS,
3aBUCUMOCTb JaBJICHUS BO3yXa OT ero o0bEéMa, TeMIiepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HArpEeBaHUs MIPH
W3JIyYEHUU OT [IBETa M3Tydaronied (MOrIouarolieil) TOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPHI
JKUJIKOCTH W IUIOMIAAM €€ MOBEPXHOCTH, DJICKTpPU3alUs TEl W B3aUMOJCHUCTBUE DSIICKTPUUECKHUX 3aPsAJIOB,
B3aUMOJCHUCTBUE TNOCTOSHHBIX MArHUTOB, BHU3yalu3alldsi MAarHUTHBIX II0JIEH ITOCTOSHHBIX MAarHUTOB, JACHCTBUSA
MAarHUTHOIO IOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATEIIS IIOCTOSHHOTO
TOKa): GOpMYIHPOBATH MIPOBEPSIEMbIC MIPEATNOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000pY/I0BaHN,
OMUCHIBATH XOJ1 OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHOM BJIAXHOCTH BO3yXa, CHJIBI TOKA, HANPSIAKECHUS C
WCITIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (U3MUECKUX BEITUYHH, CPABHUBATH PE3YJIbTAThl H3MEPEHUMN
C Y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJAUTHL MCCJIEAOBAHUE 3aBUCUMOCTH OJHON (PM3MYECKOM BEJIUYMHBI OT JPYrod C MCIOJIb30BAHHEM MPSIMBIX
U3MEpPEHUN (3aBUCUMOCTh COMPOTUBJICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAAM TOMNEPEYHOrO0 CEUYEHUS U
YAEIBHOTO COMPOTHUBJICHUS BENIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO Y€pe3 MPOBOJHUK, OT HANPSHKEHUS Ha
MPOBOJHUKE, HCCIIEIOBAHUE TMOCIEIOBATEIILHOTO U MapaJUIEIbHOTO COEAUHEHHWN MPOBOJHUKOB): IJIAHUPOBATH
UCCJIEIOBAaHNE, COOMPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIEAys MPEIJIOKCHHOMY IUlaHy, (PUKCHpOBATh
pe3yJbTaThl TOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOmui W rpaduKoB, JelIaThb BBIBOJABI IO pe3yJibTaTam
WCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (U3MUECKUX BENMMUYWH (ylenbHas TEIJIOEMKOCTh BEIIECTBA, COMPOTUBICHUE
MPOBOJHUKA, padoTa W  MOIIHOCTh AJIEKTPUYECKOTO TOKAa): IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYs NPEII0KEHHON HHCTPYKIIMH, U BBIYUACIISITh 3HAYCHUE BEJIMUHUHBI;
cOOJII01aTh MIpaBUiIa TEXHUKH 0€30MacCHOCTH NpH padboTe ¢ 1a0b0paTopHbIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHLIMIBI JCUCTBUS H3YUYECHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX
omucanus (B TOM YHCIIE: CHCTEMa OTOIUICHHUS TIOMOB, THTPOMETp, MapoBas TypOWHA, aMIEpPMETp, BOJIBTMETP,



CUETUMK DJICKTPUUYECKOW DHEPTUM, HIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HArpPEeBATENIbHBIE AJIEKTPOIPUOOPHI
(TmpuMepsI), FIACKTPUUECKUE MTPETOXPAHUTEIN, SJIEKTPOMATHUT, SJIEKTPOABUTaTEIb MOCTOSHHOTO TOKA), UCIIOIb3Ys
3HAHHS O CBOMCTBAX (PM3UUECKUX SBICHUN M HEOOXOIUMBIC (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOMCTBA W HM3MEpUTEIbHbIE NPUOOPHI MO CXEMaM U CXEMaTUYHBIM
puUcCyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, TMCUXPOMETP, TUTPOMETpP, JBUraTelb BHYTPEHHETO CTOpPaHMS,
ANEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMbI JJIEKTPUUYECKUX IENed ¢ MOCIeI0BAaTeIbHBIM U TapalielbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIC 0003HAUCHHUSI JIEMEHTOB JICKTPUUECKUX LICTICH;

MPUBOJAUTH MPUMEPHI (HAXOAUTH MH(GOPMAIIMIO O TPUMEPAX ) MPAKTUYECKOTO UCTIOIB30BaHUS (PU3UUECKUX 3HAHUMN
B TIOBCEIHEBHOM >KM3HHM Il oOecredeHus Oe30MacHOCTH MpU OOpalieHUuH ¢ IpudopamMu U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS U COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY KaIOIIEH Cpejie;
OCYILIECTBIISITh MOUCK MHGOpMau (HU3NIECKOro cojaep:kaHusi B IHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUM U
MyTEM CPaBHEHUS JOMOJHUTEIbHBIX UCTOUHUKOB BBIJCIATh MHPOPMAINIO, KOTOpas SBISETCS MPOTUBOPEUYUBOM
WJIM MOYKET OBITh HEJIOCTOBEPHOM;

WCITIOJI30BATh MPH BBHIMOTHEHUH YU€OHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO JIUTEPATypy (HU3UUECKOTO COACpKaHNUS,
CIIpaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BianeTh MNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPAaTKUE YCTHBIE COOOIIEeHUs, 00001as UHPOPMAIUIO U3 HECKOIbKHUX
WMCTOYHUKOB (DU3UYECKOTO COJEpkKaHUS, B TOM YHCJIE MyOJIMYHO MPEACTABISATH PE3yJIbTaThl MPOEKTHOW WIIU
MCCIIEIOBATENIbCKON JIESATEIIBHOCTH, IIPA 3TOM I'PaMOTHO HCHOJIb30BaTh M3YUYEHHBIM NMOHATUMNHBINA ammapar Kypca
(bU3UKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3EHTAIIUEH;

MIPU BBINIOJTHEHUHU YUYEOHBIX MPOEKTOB U MCCIECNOBAaHUN (DU3NUYECKUX MPOIIECCOB pacHpeAcssiTh 00sS3aHHOCTH B
rpylmne B COOTBETCTBUM C I[IOCTAaBJICHHBIMHU 3aJadyaMu, CJIEAUTh 32 BBINOJHEHHEM IUIaHAa JCUCTBUM U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTH TPYIIbBI, BHICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3perniaTh KOHMIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIA - HAYKA O TIPHPOAe https://m.edsoo.ru/7f416194
bu6 K
1.2 du3nYecKre BeITUYHUHbI 2 1 nommorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBIN METO/ IO3HAHUS 2 1 bubmorexa HOK
) ya A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1
TPOCHHE BetecTBa https://m.edsoo.ru/7f416194
29 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII ) | bubnmoreka [JOK
' BEIECTBA https://m.edso0o.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 Mexanunueckoe €Hue 3
RATHACCROC ABIDREHH https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTD 4 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuuna. Baget o 14 2 https:/m.edsoo.ru/7£416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
) TeJlaMHM, KUJKOCTSIMHU M ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
’ P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenossie mpoueccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
) Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
23 M 6 1 1.5
ATAHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
UIEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14.5
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