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MyHunmnaabsHoe 06111e06pa3oBaTEIbHOE YUPEKIEHMe
Berkarivckas cpenusis 061eob6pasoBaresbHas mkosia Nel

PaccmoTtpeno Ha IIMO yuurenei
€CTECTBEHHO-MaTeMaTHYEeCKOTro LIUKJIa
IIpoToxom Ne 1

3aMec;

4z

CoracoBaHHO

Tesb nupeKTopa no YP
/3Bsiruna M.H./

oT «30» aBrycra 2023 rona

Pa6oyas mporpamma

Yuebusin npenmer GU3UKA
Krnacc 8
VYpoBeHb 00pasoBaHMsi OCHOBHOE O0IIee

Cpok peaymsanuy nporpammb 2023-2024 yuebHblit rop,
KonnuecTBo yacoB 1o yue6HOMY TUtaHy: Bcero 68 4acoB B I'OJl; B HeIeIrO 2 yaca

Pa6bouas nmporpaMma COCTaBJIEHAa Ha OCHOBe:

YrBepxaaoo

/ ',ZII/Ip Top MOY Beuikaiimckas COILI Nel
: ‘W - /H.E. TI'alickoBa

HpHKa3 N°186 ;

ot «31» aBryCTa 2023r.

- MegepasbHOrO roCcyJapCTBEHHOIO 06pa30BaTeIbHOrO CTaHAApTa OCHOBHOTrO 0611ero (PI'OC O0O0), yTBepskIEHHOrO

npukasom MuHnucrepcTBa o6pasoBanus u Hayky PD ot 17.12.2010 Ne 1897

- OcHOBHOJ 06pa3oOBaTeIbHOM POrpaMMbl OCHOBHOT'O 06111ero o6pasoBanus MOV Bemkaiivckas COILL Nel,
YTBEPXKIeHHOM IpuKazom aupekropa ot 30.08.2023 Ne 180
- ®usuka 7-9 knaccel/pabouas mporpamma K mHuy YMK A B.ITépbikuu, E.M. I'yraux/H.B.®unonosuy, E.M. I'yTHUK

- M.: Ipoda, 2019
Yuebunk dusuku 8 kinacc, arop A.B.ITépbnukmna

B

Pabouyro nmporpammy cocraBuia

Cypuuna B.H.



Ilnanupyemblie pe3yjbTaThl 0CBOEHHUSA Y4e€OHOI0 npeaMera (u3snka
B 8 KJi1acce

N3ydenne pu3uKu Ha ypOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHUs HAIIPABJICHO HA JTIOCTH)KEHHUE
JUYHOCTHBIX, METAIIPEIMETHBIX M IIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.

B pe3ynbpTare uzyueHus: GU3NKU HA ypOBHE OCHOBHOT'O OOIIIETO 00pa30BaHusl Y 00y4aromerocs
OyyT cpOopMHUPOBAHBI CICAYIOUINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpMOTHYECKOIr0 BOCIIUTAHMS

—MPOSIBICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (PU3NUECKON HAYKHU;
—IIEHHOCTHOE OTHOIIIEHUE K IOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

—TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJIEHHUHM OOILECTBEHHO 3HAYMMBIX U ITUYECKUX MPOOJIEM,
CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUN (DU3UKU;

—OCO3HAHHUE BAXKHOCTU MOPAJIbHO-ITUUYECKUX IIPUHIIUIIOB B IEATEIILHOCTU YYEHOIO;

3) 3CTEeTH4eCKOr0 BOCIIUTAHUA:

—BOCIIPUSITUE ACTETUUYECKUX KAYeCTB (PU3MYECKON HAyKHU: €€ TapMOHHYHOIO MOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 ITO3HAHMS:

—OCO3HAHUE IIEHHOCTU (U3NYECKOW HAYKM KaK MOIIHOIO WHCTPYMEHTA IO3HAHHUS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIFOIIEN KYIbTYPHI;

—Ppa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIE0BATEILCKOMN AEATCIIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOJIY YU



—O0CO3HaHME IIEHHOCTU 0€30MacHOro 00pa3a KM3HU B COBPEMEHHOM TE€XHOJIOTUMYECKOM MHUPE, BaXKHOCTH
paBujl 0€30IIaCHOI0 MOBEJACHUS Ha TPAHCIIOPTE, Ha J0porax, C OJIEKTPUYECKUM M TEIUIOBBIM
000py/IOBaHUEM B JOMAIITHUX YCIIOBHUSX;

—C(OpMHUPOBAHHOCTh HaBbIKAa pe(PIEKCHH, IIPU3HAHKWE CBOEIO IpaBa Ha OIIMOKY M TAaKOIO € IpaBa y
JPYTOro YeJIOBEKa;

6) TPY10BOT0 BOCTIUTAHUA:

—aKTUBHOE y4acTHE B PEIICHUM ITPAKTUYECKUX 3aj1a4u (B paMKaX CeMbU, 00pa30BaTEIbHOM OpraHU3alluH,
ropojia, Kpas) TEXHOJOTMYECKOM W COIHAJIbHOM HaMNpaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE H
(U3UYECKUX 3HAHUIA;

—HMHTEPEC K MPAKTUUECKOMY HU3YyUYCHUIO MPOPECCHid, CBSI3aHHBIX ¢ (PHU3UKOM;

7) 3KOJOrHY€eCKOr0 BOCIIMTAHMSA

—OpUEHTAIIUS Ha MPUMEHECHUE (PU3MYSCKUX 3HAHUM JJI PEIICHUS 3a/1ad B 00JIaCTH OKPYIKAIOIIECH CPEbl,
IIJIAHUPOBAHUS TTOCTYIIKOB M OLIEHKH MX BO3MOKHBIX ITOCIICACTBUM JIJII OKPY KaIOIIEH Cpeibl;
—O0CO3HAHME TJIO0ATIBHOTO XapaKTepa AKOJIOTHYSCKUX MPOOIeM 1 IMMyTEeH UX PeIIcHNUs;

8) amanTauum K MZMEHAIIUMCH YCJIOBUAM COUMAJIBHOU U MPUPOTHOU CPeAbI:

—MHOTPEOHOCTh BO B3aUMOJICHMCTBMU TIPYM  BBHITIOJHEHUM HWCCICAOBAHUM W MPOCKTOB (HU3UYECKOM
HaIMPaBJIEHHOCTH, OTKPHITOCTDH OIBITY U 3HAHUSIM JAPYTHUX;

—MOBBIIIIEHUE YPOBHS CBOEH KOMITIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACATEIbHOCTD;

—MOTpeOHOCT, B (OPMHPOBAHMHM HOBBIX 3HAaHHMH, B TOM 4YHClIEe (QOPMYIHPOBATHh HJICH, IOHITHUSA,
TUIIOTE3bI O PU3UYECKUX 00BEKTAX U SIBJICHUSX;

—O0CO3HaHUE AeUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;

—IUTAHUPOBAHUE CBOETO PAa3BUTHUS B IPUOOPETEHUHU HOBBIX (DU3MYECKUX 3HAHUM;

— CTpPEMJICHHE aHAJIU3UPOBATh Y BBISBIISATH B3AUMOCBSI3HU IPUPO/IbI, OOIIECTBA U IKOHOMUKHU, B TOM YHCJIIC
C UCIOJIb30BaHUEM (PUBHYECKUX 3HAHUK;



. —OIICHKAa CBOUX JECMCTBUH C Y4ETOM BIHMSHHUS Ha OKPYXKAIOIIYI CPEay, BO3MOKHBIX TJIOOAIBHBIX
MIOCJEJICTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI
B pe3ynbTare ocBOeHMS IPOrpaMMBbl 10 (PU3MKe Ha YpOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHUs y

oOyuarorerocs OyayT copMUpOBaHEI MeTaNpeaMeTHbIE Pe3yJbTAaThl, BKIIOYAIOIINE IT03HABATEIbHBIC
YHUBEPCAIbHBIC y4eOHbIe JICVCTBUS, KOMMYHHUKATUBHbBIE YHHUBEPCAIbHBIC y4eOHbIE
NEUCTBUSI,PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIE JEUCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eMCTBUS
Bba3oBble JJornueckue JeicTBUA:

. BBISIBJIATH U XapAKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBJICHUN);

. YCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KJIacCU(HUKAIIMU, OCHOBaHUS 1JIs1 0OOOIIECHUS U CPABHEHMUS;

« BBUIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMATPUBAEMBIX (DaKTaxX, HAHHBIX W HAOJIOJICHUSX,
OTHOCSIIIIUXCS K PU3NYECKUM SIBIICHUSIM;

o BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBA3U MPU U3yYEHUU (PU3UYECKUX SBJICHUN U MPOLIECCOB, JIE€JIATh
BBIBOJIBI C MCITOJIB30BAHUEM JI€NYKTUBHBIX M WHIYKTUBHBIX YMO3AKJIIOUECHUW, BBIABUTATh THUIIOTE3BI O
B3aMMOCBSI3SIX (PU3UUECKUX BEJIMYNH;

« CaMOCTOSITEJILHO BBIOUpATH CIOCOO pelieHUus y4eOHOW (U3MYecKOW 3ajaur (CpaBHEHHUE HECKOJBKUX
BAPUAHTOB pEIICHUS, BBIOOP HaWOOJEe MNOAXOJIAIIETO C YYETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eMCTBUS.



MCII0JIb30BaTh BOMPOCHI KAK UCCIEIOBATEILCKU HHCTPYMEHT TO3HAHUS;

MPOBOJUTH MO CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY ONBIT, HECIOXKHBIH (DU3UUYECKUM SKCIIEPUMEHT,
HeOO0JIbIII0e UCClIe0BaHNE (DU3UUECKOTO SIBJICHUS;

OIICHUBATh HA MIPUMEHUMOCThH U JIOCTOBEPHOCTh UH(POPMAIIUIO, MOJYYCHHYIO B XOJI€ UCCIIEIOBaHUS WU
AKCIIEPHUMEHTA;

CaMOCTOSITEILHO (POPMYIMpOBaTh 0OO0OIIEHUS M BBIBOJIBI 110 pe3yiabTaTaM MPOBEAEHHOrO HAOIIOICHNS,
OTIbITa, UCCIIC/IOBAHNS,

MIPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (DU3MYECKHX IIPOIECCOB, a TAaKXXE BBIJIBUTATH
MPEIOI0KEHUS 00 MX Pa3BUTHUU B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pabora ¢ undgopmanmei:

OPUMEHSTh Pa3INYHbIE METOJbl, MHCTPYMEHTBl M 3alpoChl MpH MOUCKE U O0TOOpe HH(POPMALUU WU
JTAHHBIX C YYETOM MPEIIOKEHHON yueOHON (PU3NUECKOU 3a]1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(GOPMALIMIO PA3TUYHBIX BUAOB U (popM
MPEACTABIICHUS;

CaMOCTOSITEILHO BBIOMPATH ONTUMAIBHYIO (DOPMY MPEICTABICHUS MHPOPMAILIMU U WILTIOCTPUPOBATH
peniaeMble 3a1a4i HECIOKHBIMU CXeMaMu, JuarpaMMaMu, HTHOM TpauKoil 1 KX KOMOMHAILIUSIMHU.

KoMMyHHUKAaTHBHBIE YyHHUBepPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B X0J€ OOCYXJEHHUS Yy4eOHOro MaTepuania, pe3yiabTaToB Ja0OpPaTOPHBIX pabdOT U IMPOEKTOB 3a]1aBaTh
BOIIPOCHI MO CYIIECTBY OOCY’K/1a€MOM TEMbI U BBICKA3bIBATh HJEH, HAIICJICHHBIC Ha PEIICHUE 3a/JauM U
noj/iep>KaHue 0JIaroxeaaTeIbHOCTH OOIICHUS;



COTIOCTABJISITh CBOU CYXKJCHHS C CYXKJICHUSIMH JIPYTUX YYACTHUKOB JIMAIora, 0OHapyKMBaTh pa3anyne 1
CXOJICTBO MO3UIIH;

BBIPAXATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

NyoJIMYHO  MOPEACTaBISATh  PE3YJIbTAThl  BBIMOJHEHHOIO  (PU3UYECKOTO  OMbITa (IKCIIEPUMEHTA,
UCCJICIOBAHUS, IPOCKTA);

MOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUYyaJbHOW palbOThl MpU pEIICHUU
KOHKPETHOM (hU3UUECKOM MPOOIEMBI;

IIPUHAMATh 1I€JIM COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATH JACUCTBUS MO €€ JOCTHUKECHUIO:
pacmpenensaTh pojid, OoOCYXKJaTh MPOLECCHl U Pe3yJabTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJICH;

BBITIOJIHSITh CBOIO YacTh PabOThI, JOCTUTras KaueCTBEHHOTO pe3ysibTaTa MO CBOEMY HAIIpaBJICHUIO U
KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMHU WICHAMUA KOMaH]IbI;

OIICHUBAaTh KauyeCTBO CBOETr0 BKJaJa B OOMMK NTPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIBHO
c(hopMyTMPOBAHHBIM YYaCTHUKAMM B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHUBeEpPCcaJbHbIE YUeOHbIE el CTBHS
Camoopranuszanus:

BBIABJISITh MPOOJEMBI B KU3HEHHBIX M YUYEOHBIX CUTyalMSIX, TPEOYIONIUX I pPEUICHUs] (PU3NUECKUX
3HAHUM;

OPHEHTHUPOBATHCS B PA3JIWYHBIX MMOJIXOAAX MPUHATHS PEIICHUN (MHINBUIYaJIbHOE, IPUHITUE PEIICHUS B
rpyIie, NPUHITUE PEIICHUN TPYIINON );

CaMOCTOSITEJIbHO COCTAaBJISITh AJTOPUTM PEHICHUS] (PU3UUYECKOM 3aJaud WM IUIaHa HUCCIEIOBAHUS C
Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHUPOBAThH IpeJiaracMbie
BAPUAHTHI PEIICHUM;

nenaTth BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.



CaMOKOHTPOJIb, IMOUUMOHAIbHBIA HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluH U IIPEJIaraTh IUIaH €€ NU3MECHEHUS;

OOBACHSTh TMPUUUHBI JTOCTHXKECHHS (HEJOCTHUXKEHUS) pe3yJIbTaTOB JEATEIbHOCTH, J1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YMCII€ B XOJ BBIMOJHEHUSI (HPU3UUYECKOTO UCCIETOBAHUS
WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENIBCTB, M3MEHUBILIUXCS CUTYallMi, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh CEOSl HA MECTO JPYroro 4ejJoBeKa B XOJI€ CIOpa WJIM JUCKYCCUU Ha HAyYHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE MPABO HA OIIMOKY MPHU penieHny GU3NYECKUX 3aJlad WK B YTBEPKICHUSIX Ha HAYUHBIC
TEMbI U TAKOE JKE MIPaBO APYroro.

HPEJMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 8 kJjiacce npeMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y OOYUAIOIIUXCA YMEHUM:

VICTIOJIb30BaTh IOHATHSA: Macca U pasMePbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperaTHbIE COCTOSIHHMSI  BEILECTBA, KPHUCTAJUIMYECKME W aMop(dHbIE Tena, HACBIIEHHBIA U
HEHACBIICHHBIN T1ap, BJIIAXKHOCTb BO3/yXa, TEMIIEpATypa, BHYTPEHHSS SHEPruUsl, TEIJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN JEKTPUUECKUM 3apsif, JIIEKTPUUYECKOE T10JI€, IPOBOJIHUKHU U AUBJICKTPUKHU, IIOCTOSTHHBIN
AIIEKTPUUECKUIN TOK, MATHUTHOE TIOJIE;

pa3nuyaTh SBJICHHS (TEIUIOBOE pACHIMPEHHE M CXATHE, TEIUIoNepeada, TEIIOBOE PAaBHOBECHE,
CMayMBaHUEe, KaNWUIAPHBIC SBJICHUS, WCIAPEHUE, KOHJCHCAlLUA, IUIABJIICHUE, KpUCTALIM3aus
(oTBepaeBaHuUE), KUIIEHHE, TeIUionepeaaya (TerIonpOBOAHOCTh, KOHBEKIIHS, U3TYYEHHUE ), AICKTPU3AIUS



TeJl, B3aUMOJICHCTBUE 3apsIA0B, TEUCTBUS IJIEKTPUUSCKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, JEMUCTBHUE MArHUTHOI'O TOJISI HAa MPOBOJHHUK C TOKOM, DJICKTPOMAarHUTHas WHIYKIUSA) IO
OMHUCAaHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (HU3NYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE W3YYCHHBIX (PU3UUYECKUX SIBIICHMH B OKpYXKalOIIEM MHpE, B TOM UHCIIE
(u3ruUecKre SIBJICHUS B TMPUPOJE: MOBEPXHOCTHOE HATSHKEHHUE W KAlWUISIPHBIC SIBICHUS B IMPUPOJIE,
KPUCTAILIBI B Ipupojie, uznydeHue CoJiHila, 3aMep3aHre BOJI0EMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHera, 2JICKTpUYECKHE SBIICHHS B aTMoc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHHW3MOB,
MarHuTHOE ToJjie 3eMiid, JApeiid MOoJIFOCOB, POJb MATHUTHOTO MOJIA JJISl KU3HU Ha 3emJie, MOJSPHOE
CUSHHUE, TIPU 3TOM IIEPEeBOJAUTH MPAKTUUECKYIO 3a7ady B yUEOHYIO, BBIJCIATh CYIIIECTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NUECKUX SIBJICHUM;

OMUCHIBaTh W3yYCHHBIC CBONCTBA Tel W (PU3MYECKUE SBJICHUS, HUCIOJb3ys (PU3NYECKUE BEIUYMHBI
(TeMriepaTypa, BHYTPEHHSII DHEPrus, KOJMYECTBO TEIUIOTHI, YJeJIbHAA TEIJIOEMKOCTh BEIIECTBA,
yAelbHasl TEIUIOTa TUJIaBJICHMs, YJElIbHas TEIIoTa MapooOpa3oBaHUs, yJAelbHAas TEII0Ta CropaHus
TOILIMBA, KOA(PHUITMEHT MOJIE3HOT0 JACHCTBHUS TEIUIOBOM MaIllMHBLI, OTHOCUTEIbHAS BIAXKHOCTh BO3yXa,
ANEKTPUYCCKHUH 3apsi, CHjla TOKa, dJICKTPUUECKOE HANIPSHKEHUE, COMPOTUBIICHUE MPOBOHUKA, YASIBHOE
CONPOTHUBIICHUE BEIIECTBA, padOTa M MOIIHOCTh 3JICKTPUUECKOIO0 TOKa), MPH OMNMCAHUM MPaBUIBLHO
TPaKTOBaTh (DU3UUYECKHUU CMBICT MCIOJB3YEMbIX BEIWYMH, OOO3HAYEHUS W €AUHULBI (DU3NUYECKUX
BEJIMYMH, HAXOJIUTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIUUUHY C JPYTUMHU BEITUUYUHAMH,
CTPOUTH rpaUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIMUMH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (DM3UUECKHUE SIBJICHHS M MPOIIECCHI, UCIIOIb3YsI OCHOBHBIC MOJIOKCHUS
MOJIEKYJISIPHO-KMHETHUYECKOM TEOPHUHM CTPOCHHUS BEIIECTBA, IPUHIIUII CYIEPIO3UIHNU Tojel (Ha
KaueCTBEHHOM YypPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma Jyuis ydacTka IemnH, 3aKoH JIKoyms—
JleH11a, 3aKOH COXpaHEHUS SHEPTUH, IIPH ITOM JlaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCHIBATH
€ro MaTeMaTUYeCKOE BBIPAKCHUE;



OOBSICHATH (hPU3UUECKHE TMPOIIECChl U CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CHUTyallui MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BHISABIATH MPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE 13 1—2
JOTUYECKHUX I1aroB ¢ Omopoi Ha 1—2 M3ydeHHBIX CBONCTBA (PM3UUYECKUX SBJICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEWN;

peliath pacy€THbIC 3a/1aul B 2—3 JEUCTBUS, UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DUBUUECKUE
BEJIMUMHBI: HA OCHOBE aHajn3a YCJIOBHUS 3aJa4M 3alMChIBATH KPATKOE YCIJIOBUE, BBIABISITH HEIOCTATOK
JAQHHBIX JUISI peIIeHMs 3ajadd, BbIOMpaTh 3aKOHBI M (POPMYIBI, HEOOXOAMMBIC IJIs1 €€ peIIeHus,
MPOBOJUTh PACUY€Thl U CpPaBHMBATH ITOIYUYCHHOE 3HAYeHHE (DU3MYECKOM BEIMYMHBI C H3BECTHBIMU
JTAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIH (PU3UUYECKUX METOJIOB, MCIOIb3YS
OTNMUCAHUE HUCCIICNOBAHUS, BBIACIATDH MPOBEPSIEMOE MPEAIIONOKEHUE, OLICHUBATDH MPABUIBHOCTh MOPAAKA
MPOBEJICHUS UCCIICIOBAHMS, ACIIATh BBIBObI;

MPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUYECKUX SBJICHUMN WIW (PU3UYECKUX CBOMCTB TN (KalWIIIpHbIC
SABJICHUS, 3aBUCUMOCTb JAaBIICHUS BO3JyXa OT €ro o0bEMa, TeMmIlepaTrypbl, CKOPOCTH Ipolecca
OCTBIBAaHHUS W HArpeBaHUsd MNpPH H3IYYECHUM OT I[BETAa M3JIy4arolled (Moryiolaroieii) MOBEpXHOCTH,
CKOPOCTh MCIAPEHUS BOABI OT TEMIEPATYPHI KUJIKOCTH U TJIOMIAAN €€ TTOBEPXHOCTH, DIICKTPU3ALUS TEI
Y B3aUMOJICUCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOIECKUCTBUE IMOCTOSHHBIX MArHUTOB, BU3yaJIM3aIUs
MArHATHBIX TIOJEW IIOCTOSHHBIX MArHUTOB, JICHMCTBUS MATHUTHOIO IIOJII HA MPOBOJHUK C TOKOM,
CBOWMCTBAa DJICKTPOMArHuTa, CBONCTBA AJEKTPOJABUTATENSI TOCTOSHHOIO TOKa): (HOpMYJIHUpOBaTh
MpOBEpsSIEMbIEe TIPEATOI0KEHUsI, COOUPATh YCTAHOBKY W3 MPEIIOKEHHOI0 00OpPYJIOBaHUSI, OMUCHIBATH
X0/ OTbITa U (GOPMYJIMPOBATH BHIBOJIBI;

BBIMIOJIHATh TIPSAMBIE M3MEPEHHUSI TEMIEPATYpPhbl, OTHOCUTEIBHOM BJAXXHOCTH BO3JyXa, CHJIBI TOKa,
HanpsKEHUS ¢ UCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JIATYMKOB (DU3UUYECKUX BEIMYHH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;

MPOBOJIUTh UCCIICAOBAHUE 3aBUCUMOCTH OJHOM (hU3WUECKOM BEJIMYMHBI OT APYTrod C MCIIOJb30BAHUEM
MPSIMBIX MU3MEPEHUH (3aBUCUMOCTD COMPOTUBJICHUS MPOBOJAHUKA OT €r0 JJIMHBI, TUIOMIAIHN MMOTIEPEYHOTO



CEUYEHHS U YACIBbHOIO CONMPOTUBIICHUSI BEMIECTBA MTPOBOJHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK,
OT HAaNpPsDKEHHs Ha IPOBOJHUKE, HMCCIEJOBAHUE IOCIEAOBATEIBHOTO W IMApaUICIbHOTO COEIUHEHHM
IPOBOJHUKOB): IJIAHUPOBATh KCCJIEJAOBaHUE, COOUpPATh YCTAHOBKY U BBIMIOJIHSATH WM3MEPEHUs], CICHYs
NPEIJIOKEHHOMY IUJIaHy, (PUKCUPOBATh PE3YJbTaThl MOJYYEHHOW 3aBUCHUMOCTHM B BHJIE€ TaOIull U
rpa(MKoOB, J€JIaTh BEIBOJBI MO PE3YJIbTaTaM UCCIEIOBAHMUS;

IPOBOJAUTh KOCBEHHBIE W3MEPEHUs (PU3MYECKUX BEIUYMH (YyIelbHAas TEIJIOEMKOCTh BEIIECTBA,
CONPOTUBIICHUE MPOBOJHUKA, pabdOTa M MOIIHOCTh AJIEKTPUYECKOrO TOKA): IJIAHHUPOBATH WM3MEPEHMUS,
coOMpaTh SIKCIMEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEII0KEHHOW HHCTPYKIIUHU, U BRIYUCIISTh 3HAUCHUE
BEJINYHHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKHU 0€30M1aCHOCTHU MPpHU padoTe C J1abOpaTOPHBIM 000PYJOBAHUEM;
XapakTepHu30BaTh MPUHIHUIBI IEHUCTBUSI U3YUYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha
UX omnucaHus (B TOM YHCII€: CUCTEMa OTOIUIEHUS IOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETD,
BOJIBTMETP, CYETUYUK AJIEKTPUUECKON HSHEPruM, 3JIEKTPOOCBETUTENbHBIE MNPUOOPHI, HArpeBaTENIbHBIE
ANEKTPONPUOOPHI (MIPUMEPHI), DIICKTPUUECKUE MPEAOXPAHUTENIH, DJICKTPOMATHUT, AJIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKA), UCTO0JIb3Ys 3HAHUA O CBOMCTBAX (PU3MYECKUX SIBJICHUNA U HEOOXOAUMBIEC (PU3NUECKHUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEpPUTENIbHBbIE MNPUOOPHI IO CXeMaM |
CXEMATUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTATEIb
BHYTPEHHETO CrOpaHus, »3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LEmell C
NOCJIEIOBATEIbHBIM M MAapajUIeIbHBIM COEAMHEHUEM HJIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHHS
3JIEMEHTOB AJIEKTPUUYECKUX 1CTICH;

NPUBOJUTL MPUMEPHI (HAXOAUTH HHAOPMAIMIO O NPUMEpPaxX) MPAKTHUYECKOTO HCIOJIb30BAHUS
(pU3UYECKUX 3HAHUM B TOBCEAHEBHOM >XW3HU IS OOECIEUEHHUS] O€30MacHOCTH MPHU OOpalCHUH C
npubopaMu UM TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHsSI 3/I0POBbSI U  COOIIOJICHUS HOPM
HKOJIOTHYECKOTO IMOBEACHUS B OKPYKAIOLIEH CpELE;



OCYIIECTBIIATh MOUCK MH(MOpMau (HU3NYECKOro cojaepkanusi B MIHTepHETe, HA OCHOBE HMMEIOIIUXCS
3HAHUW U MyTEM CPaBHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB BBIACISATH MH(DOPMALINIO, KOTOpas SBIISICTCS
MPOTUBOPEUYUBOM UITU MOXKET OBITh HEJOCTOBEPHO;

UCIIOJIb30BaTh IMPU BBINOJIHEHUU YYEOHBIX 33a/IaHUM HAYYHO-TIONMYJSIPHYIO JIUTEpPATypy (U3UYECKOTrO
COZEpKaHUsA, CIPABOYHbIE  MaTepuanbl, pecypcel cetu  HMHTEepHeT, BiageTb NOpUEMaAMHU
KOHCIEKTHUPOBAHUS TEKCTA, TpeoOpa3oBaHus MH(DOPMALIMKU U3 OJJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIEHHUs, 00001mas uHopMaluo us3
HECKOJIbKUX UCTOUYHHUKOB (DU3NUYECKOTO COJIEPKAHUSI, B TOM YUCIIe MyOJUYHO MPEICTABIATh PE3yJIbTaThI
IPOEKTHOW WJIM HCCIENOBATEIbCKON NEATEAbHOCTH, MPU 3TOM TIPAMOTHO HCHOJIB30BaTh H3YYECHHBIN
MOHSATUMHBIN anmapaT Kypca (QU3MKH, COTPOBOXKAThH BBICTYIUICHUE MPE3EHTALIUEH;

IpU BBINOJHEHUH Y4YE€OHBIX IPOEKTOB U HCCIEIOBAHUN (PU3NYECKUX TMPOLECCOB PACHPEACIIAThH
00SI3aHHOCTH B TPYIIII€ B COOTBETCTBUM C MOCTABJIECHHBIMHU 3aJa4yaMu, CIEIUThH 3a BBIOJIHEHUEM ILUIaHA
NEUCTBUN U KOPPEKTUPOBAThH €ro, aJICKBATHO OLIEHMBATH COOCTBEHHBIN BKJIAJ B JIEATEIHbHOCThH TPYIIIIHI,
BBICTPANBATh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE, MPOSIBIISASI TOTOBHOCTh pa3peniaTb KOH(IUKTHI.



Conep:xanue y4eOHOro mpeamMera
TemnoBblie ABJICHUSA

TennoBoe nBmxeHue. Tepmometp. CBsA3b TeMIIEpaTypbl CO CPEIHEU CKOPOCTHIO JBUKEHUSI €r0 MOJEKYJ. BHyTpeHHss
sHeprud. J[Ba cnocoba u3MeHeHus: BHYTPEHHEHW SHepruu: Tervionepenavya u padora. Buasl Teronepenaun. Konnuectso
TEIUIOTHl. YJENbHAas TEIJIOEMKOCTh BEIIECTBA. YJIElbHAas TEIUIOTa CrOpaHMs TOIUIMBA. lcrapeHne W KOHAECHCALUA.
Kunenue. Brnaxnocts Bo3ayxa. [lcuxpomerp. [lnaBnenue u kpucrammzanus. TemmnepaTypa miaBiieHHs. 3aBUCUMOCTb
TeMIepaTypbl KUMNEHUs OT naaBjieHus. OObSICHEHHWE HM3MEHEHUS arperaTHbIX COCTOSSHMM Ha OCHOBE MOJICKYJISIPHO-
KUHETUYECKUX MpescraBieHuil. [IpeoOpa3oBaHus SHEpruu B TEIJIOBBIX JIBUTATENsIX. [[BUratesib BHyTPEHHETO CTOpaHMUSL.
[TapoBast Typ6una. XononunsHuk. KIIJI TermoBoro npurarensi. JKOJOTUYECKHUE MPOOJIEMbI MCIOIb30BAHUS TETLIOBBIX
MallliH. 3aKOH COXPaHEHHUs 3HEPTUU B MEXAHUYECKHUX U TEIJIOBBIX MPOIECCaX.

JlabopaTopHbie paboThI

JlabopaTtopHas padota Ne 1”’CpaBHeHHE KOJIUYECTB TEIIOTHI IPU CMELIEHUH BObI pa3HOU TeMIEpaTyphl”
JlaGopaTtopHas pabota Ne 2 «l3Mepenne yeapHO#M TETUIOEMKOCTH TBEPAOTO TEJIa
Jlaboparopras padota Ne 3 “M3mepeHne OTHOCUTEIIFHOM BIAKHOCTH BO3yXa C TIOMOIIIBIO TEPMOMETPay

3ﬂeKTqueCKI/Ie ABJICHUA

Onextpusanus Ten. [IBa poaa snekTpuyeckux 3apanoB. [IpoBogHUKY, HEPOBOAHUKHU (JIUAICKTPUKH) U TIOTYTPOBOTHUKHY.
B3auMopeiicTBue 3apspKEHHBIX Tel. JJEKTPUUYECKOE MoJie. 3aKOH COXPAHEHHs AJeKTpUYeckoro 3apsana. [leaumoctsb
ANEKTPUUYECKOTO 3apsiaa. DIEKTPOH. DnekTpuueckoe noje. Hanpsxenune. KonaeHncaTtop. DHEprus 31€KTPUUYECKOTO MOJIS.
DNEeKTpUYEeCKUd TOK. ['allbBaHMYECKHE 3JIEMEHThI M aKKymyJaTopbl. JlefcTBUS 3ieKTpuueckoro Toka. HampapiieHue
ANEKTPUUYECKOT0 TOKA. DJEKTpUUECKas LeNb. DNEKTpUUYECKUil TOK B Metaiax. Cuna Toka. Ammnepmerp. BompT™merp.
DNeKTpUYecKoe conpoTuBiieHHe. 3akoH OMa i ydacTKa »JJIEKTPUYECKOW UeNHu. YAENbHOE BJIEKTPUUYECKOE
conpotusieHue. Peocrarsl. [TocnenoBarenbHoe U napaiieIbHOE COEAMHEHUS IPOBOJHUKOB.

PabGoTta u momHOCTh TOKa. 3akoH Jlkoyns-Jlenna. Jlamma HakanuBaHus. DJNEKTPUUECKHE HArpeBaTEbHBIC MPUOOPHI.
DJIeKTpUYECKUM cueTurK. PacdeT anexkTporHepruu, notpedisemoit anekrponpudopom. KopoTkoe 3ambikanue. [lnaBkue
MpEeAOXPaHUTEIU. IPaBUiIa OE30MaCHOCTH MPU PA0OTE C ICTOUHUKAMH JICKTPUUYECKOTO TOKa

JlaGopaTopHbie pabOTHI

JlaGoparopHas pabota Ne 4 “CoHopka 2JeKTpUUECKOH 1IeNU U U3MEPEHUE CUJTBI TOKA B €€ Pa3IMYHbIX yyacTKax’
JlaGoparopHas pabota Ne 5 «/3MmepeHne HanpsiKEHUSD

JlabopatopHnas pabota Ne 6 “PerynupoBaHue CHIIbI TOKa p€OCTaTOM”



JlaboparopHas pabota Ne 7 “OmnpeneneHue COMPOTUBICHUS TPOBOAHHUKA ITPHU MTOMOIIH aMIIEpMeTpa U BOJIbTMETpa”
JlabopaTtopHas pabota Ne 8 “U3mepeHure MOITHOCTH ¥ PaOOTHI TOKA B 3JIEKTPUUIECKOH JIaMIIE.

DJIEKTPOMATHUTHbIE SIBJICHUSA

[TocTosiHHbIe MarHuThl. B3anMojelicTBue MarHuToB. MaruutHoe mnojie. MarHuTHoe 1moJie ToKa. DJIEKTPOMArHUThl U UX
npuMeHeHne. MaruutHoe moje 3emud. MarHuTHble Oypu. JlelicTBHE MarHMTHOTO TOJiE HAa TMPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEND ITIOCTOSHHOTO TOKA.

JlaGopaTopHble pabOTHI

JlabopatopHnast pabota Ne9 «COopKa 27eKTpOMarHiTa v UICIILITAHUE €T0 JCHCTBUS

JIaboparopnas pa6ora Nel( «3ydeHne HJIEKTPUYECKOTO JBHUTATeNIsl MOCTOSHHOTO TOKa (Ha MOICIH)»

CBeToBbIE SIBJICHHS

Hcrounnku ceera. [IpsaMonMHEHOE paclipoCTpaHEHUE CBETA B OJHOPOAHOM cpeae. OTpakeHue cBeTa. 3aKOH OTPaXKEHUS.
[Inockoe 3epkano. Ilpenomnenue csera. JImH3a. DOKycHOE paccTossHME W oNTHYecKas cwia JuH3bl. [loctpoenue
M300pakeHni B TMH3ax. ['1a3 kak ontuyeckas cucrema. [edextsl 3penusd. Ontuyeckue npuoopsl.

JlaGopatopHble paboThl

JIaboparopuas padora Nel1“Tlonyuenne u300pakeHUs: MpU TMOMOIIH JUH3BI

Temaruyeckoe MIIAHUPOBAHUE

Neni/m Tema KoumnuecTBo 4acoB no paéouen KouanuecTBo 4acoB 1o
nporpamMmme nporpamMmme

1 TermnoBsIe SBICHUS 23 23
2 DNEeKTpUUYECKUE SIBIICHUS 29 29
3 MarauTHble SBICHUS 3) 5
4 CBeTOBBIC SIBICHUS 10 10
5 IToBTOpEHME 1 3

UTOI'O 68 70
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