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HHOACHUTEJIBHAA 3AIIMCKA

. PaGouas mporpamma no ydeOHomy mnpeamety «Dusmkay ans 8 KJIaccoB cOCTaBlieHa B
COOTBETCTBUH C IPUMEPHOI paboueli MporpaMMoii OCHOBHOI'O O0IEro o0pa3oBaHUs y4eOHOIO
npeamera «@Pusmka» (st 7- 9 KiaccoB 00pa3oBaTeNbHBIX OpraHU3AIMi), OI0O0pEHHON
pemeHueM QenepalbHOTO y4eOHO-METOUYECKOTO OOBEAMHEHUs 10 oO0IeMy 00pa3oBaHUIO,
nportokoi 3/21 ot 27.09.2021 1.

. JlanHasi mporpaMma OpPHEHTHMPOBaHA Ha HCIIOJIb30BaHWE ydeOHUWKaA: Pusuka. 8 Kiacc:
yueOHuk / A.B. [lepbiikun. — 7-¢ u3n., crepeorur. — M.: Ipoda, 2019. — 238, [2] c.: mn. — (Poccuiickuii
YIeOHHK)

OBIIAA XAPAKTEPUCTUKA YYEBHOT O IIPEJIMETA «®U3UKA»

Kypc ¢pusnukn — cucremooOpa3yronuii 11si €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
IOCKOJIbKY (PM3MUECKHE 3aKOHBI JIeXkKAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMUEH,
Ouonoruelt, actpoHomueld u Qgusmueckoil reorpadueil. dusnka — 3TO MpenaMeT, KOTOPHIH He
TOJIbKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHUpA, HO U MPEIOCTaBISET
HauOoJiee sICHbIe 00pa3Ibl MPUMEHEHHSI HAyYHOTO METOJa MO3HAHUs, T. €. Croco0a MoaydyeHus
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢puznka — 3T0 npeaMer, KOTOpPhIA Hapsay ¢ APYTUMH
€CTeCTBEHHO-HAYYHBIMU TIpEAMETaMH JIOJDKEH JIaTh IIKOJBHHKAM IPEJCTaBICHHE 00
YBIIEKATEJIbHOCTH HAayYHOT'O HCCIEI0BaHMS U PaJOCTH CaMOCTOSITEILHOTO OTKPBITUS HOBOTO
3Hanus. O/IHa U3 TIaBHBIX 33/1a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKTYpe 00IIero 00pa3oBaHHS
COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEpEca K HayKe y OCHOBHOM
Macchl 00y4aroImuXcst, KOTOPbIE B JaJbHEHIIEM OyayT 3aHATH B CaMbIX Pa3HOOOPAa3HBIX chepax
nesrenbHOCTH. Ho He MeHee BaKHOM 3a/1adeil sBIIseTCs BBIABICHUE U MOATOTOBKA TaJaHTIMBBIX
MOJIOJBIX JIIOACH sl TPOJOJDKEHHS o00pa3oBaHWsT M JalbHEHmed npodeccnoHaTbHON
JeSITebHOCTH B 00J1aCTH €CTECTBEHHO-HAYUHBIX MCCIEIOBAHUN U CO3JTaHUH HOBBIX TEXHOJOTHH.
CoriacHO MPHUHATOMY B MEXIYHApOIHOM COOOIIECTBE OmpeaeneHnto, «EcTecTBeHHO-HayYHAs
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNOBeKa 3aHMMAaTh AKTUBHYIO I'PaXIAHCKYIO MO3ULUI0 MO
OOIIECTBEHHO 3HAYUMBIM BOTIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €r0 TOTOBHOCTh
UHTEPECOBaTbCS €CTECTBEHHO-HAYYHbIMU HAesIMU. HayuyHO IpaMOTHBI YEIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIEHUHM IMPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TpeOyeT OT HEero CleyIoNX KOMIIETEeHTHOCTEN!:

—Hay4YHO OOBSICHATD SIBJICHHUS,

—OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIE0OBaHUS,

—MWHTEPIPETUPOBATH JTAHHBIE W UCIIOJIb30BaTh HAyYHBIE JTOKA3aTENbCTBA ISl TOTYICHUS
BBIBOJIOB).

N3yuenne (pu3Mku cocoOHO BHECTH PEIIAIOLINMA BKIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0YYarOIIIUXCS.

HEJAU U3YUYEHUSA YYEBHOTI'O IPEIMETA «®U3UKA)»»

enn u3ydeHus (UMK HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OMpEENICHHI B
Konnenmun npenonaBanus yaeOHOTo npeamMera «Pusnka» B 00pa3oBaTEIbHBIX OPraHU3alNIX
Poccuiickoit ®enepanuu, peamu3yrOIIMX OCHOBHBIE 00II€00pa30BaTENbHBIE MPOTPAMMBIL,
yTBepKIEHHON pemenneMm Kosermm MunucrepcrBa npocsemenusi Poccuiickoit denepanmu,
npotokoi ot 3 aexabpst 2019 r. Ne [1K-4BH.

Henu uzydenust pu3uku:

—TpuoOpeTeHne HWHTepeca U CTPEMIICHUs OOYYalIIUXCS K HAYYHOMY H3y4EHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAJbHBIX M TBOPUYECKUX CITOCOOHOCTEH;

—pa3BUTHE TMPEACTABICHUNH O HAYYHOM METOAE TO3HaHWs U (HOPMUPOBAHUE
MCCIIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIHUM SIBJICHUSIM;

—(opMupoBaHUEe HAYIHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yU4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

—dopmMupoBaHue TPEACTaBICHUN O POIU (GUUKH ISl PA3BUTUS JPYTHX €CTECTBEHHBIX



HayK, TEXHUKH U TEXHOJIOTHIA;

—pa3BUTHE NPEACTAaBICHUH O BO3MOXHBIX cdepax Oynymeil mnpodeccuoHaIbHON
JeSITeIbHOCTH, CBSA3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B OSTOM
HalpaBJICHUU.

JlocTIKeHHe 3TUX LieJeld Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs 00eCIeYnBAETCS
pELICHUEM CIIEAYIOIINX 3a/1a4:

—TIpHOOpETeHNEe 3HAHMKA O JUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHHUYECKUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

—IpUOOpETeHNE yMEHU ONMUCHIBaTh M OOBACHATH (U3NYECKUE SBICHUA C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUI;

—OCBOEHHE METOJIOB PELICHUs MPOCTEHIINX pacy€THBIX 3alad C HCIOJb30BaHHEM
(bu3nyecKux MojeIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33a4;

—pa3BUTHE YMEHMU HAOMIOJAaTh MPHUPOJIHBIC SBJICHUA M  BBIIOJIHATH  OIBITHI,
nabopaTopHble  pabOTBl ¥ SKCIEPUMEHTAIbHBIE  HCCIEAOBAaHMS C  MCIIOJb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

—OCBOeHHE NMPUEMOB PabOThl ¢ HMHpopManuell (U3NYECKOTO COAEp)KaHUs, BKIHOYas
UHPOPMALIMIO O COBPEMEHHBIX AOCTIKEHHSX (U3WKW; aHAIN3 M KPUTHYECKOE OIICHUBAHUE
nHpopmanuu;

—3HAKOMCTBO cO chepamu nmpodecCHOHATBHON e TEIIEHOCTH, CBI3aHHBIMU C (PU3UKOH,
U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (pU3HUecKOi HAyKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO ¢usuka sBisiercs: 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero odpasoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT uzydeHue (GU3MKu Ha
0a3oBOoM ypoBHE B 00béMe 238 d 3a Tpu rojga oOydeHuUs 1o 2 4 B Hexelmro B 7 U 8 Kiiaccax u
no34 BHedemo B 9 kiacce. B TemMaTuueckoM TMIaHMpPOBAaHUM I 7 W 8§ KIJIaccoB
MPEIToJIaracTCs Pe3epB BPEMEHU, KOTOPBIA yUYUTENh MOXET HCIONIB30BaTh IO CBOEMY
YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTETHHO-0000AONTNI MOTYJTb.

PaGouas mporpamma coctaBieHa Ha 34 y4deOHble Helenu MO 2 yaca B HEJENI0, OOIIMiA
00beM 68 JacosB B ro.

KonTtponbHbIX paboT — 2, 1abopaTtopHbIX padboT — 7

KonTposb 3HaHuWii, yMeHUIi, HABBIKOB MNPOBOAUTCH B (opmMe ycCTHOro ormpoca,
KOHTPOJIbHBIX paboT, TECTOBBIX padoT, JabopaTOPHBIX padoT.

OrneHoUHBIE CpeICTBA 1O U3HKE TSI 8 Kilacca COCTAaBIICHBI HA OCHOBE:
- ®usuka. [upgaktuueckne marepuainbl. § Kiacc: ydueOHO-meTonuueckoe mocobue/ A. E.
Maposn, E.A. Mapon. — M.: [Ipoga, 2014. — 123 c.: un.
- ®dmsuka. 8 k1. Meroandeckoe mocobue/ H.B.®unonosuu. — 3-¢ u3j., crepeornr. — M.:
Hpoda, 2016. — 189 c.

H3menenusn, enecennvle ¢ yueoHy0 npozpammy u ux 060cHosanue.
3 "aca, OTBeICHHBIE Ha Pe3ePB, PACIIPEICIICHBI CIETYIONTIM 00pa3oM:
1 yac no6aBnen BreMy «TernoBbie mpoiiecchl» pasnuen «TermioBbie sBIeHUs Y,
1 gac no06aBiieH B TeMY «DJIEKTPHUYECKHE 3apsijibl. 3apsHKEHHBIC Tela W UX B3aMMOJIEHCTBHE»
pasjien «NEKTPUYECKHE U MATHUTHBIE ABICHUA»,
1 yac no6asieH B TeMy «I1OCTOSHHBIMAIEKTPUYECKUH TOK» pas/ien «IEKTPUIECKUE U MATHUTHBIE
SIBJICHUSD).



IIVTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

Nzyuenmne ydyeOHoro mpeamera «®Pu3nka» Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOJKHO — oOecrieunBaTh  JOCTHIKEHHE  CICAYIOUIMX JIMYHOCTHBIX, METAalpeAMETHBIX H
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe 6ocnumanue:

—TpPOSABIICHUE HHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
¢du3nUecKoil HayKu;

—IIEHHOCTHOE OTHOILIEHUE K JOCTHKCHHSIM POCCUNCKHUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo6Ho-Hpagcmeennoe gocnumanue:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAYUMbBIX H
ATUYECKHUX MPo0sIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM OCTHXKEHUH (pr3ukw;

—OCO3HAaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX TPUHIUIIOB B JEATEIBHOCTH YUEHOTO.

Ocmemuueckoe gocnumanue:

—BOCIIPUATHE OCTETUYECKMX KadyecTB (u3M4eckod Hayku: €€ TapMOHUYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH.

Ilennocmu nayunozo noznanus:

—O0CO3HaHHUE IEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEUIIEH COCTABIISIIOUIEH KYJIbTYPHI,

—pa3BUTHE  HAyyHOM  J0OOO3HATENIBHOCTH, HWHTEpeca K  MCCIEI0BaTENIbCKOU
JIeATEIbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 O1A2ONOAYYUA:

—OCO3HaHHUe IIEHHOCTH 0e301acHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MUp€, BaXXHOCTHU IIPaBUJI OE30M1aCHOT0 MOBEAEHUS Ha TPAHCIIOPTE, Ha I0POTax, C ANEKTPUUECKUM
U TEIUIOBBIM 000pPYIOBAHHEM B IOMAIIHUX YCIOBHSIX;

—chOpMHUPOBAHHOCTh HaBbIKAa PEQIICKCHHU, MPU3HAHHWE CBOETO MpaBa Ha OMMUOKY M
TaKOro € IpaBa y APyroro 4ejaoBeKa.

Tpyoosoe 6ocnumanue:

—aKTHUBHOE y4acTHE B PELICHUU MPAaKTUYECKUX 3aJ]1au (B paMKax CEMbH, LIIKOJIbI, TOPO/a,
Kpasi) TEXHOJOTMYEeCKOM M COLMAJbHOW HANpaBlICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U
(bu3nUecKrux 3HaHUMH;

—MWHTEpEeC K MPAKTUIECKOMY H3yUEHUIO0 Ipodeccui, CBI3aHHBIX C (PU3UKOM.

JKonozuueckoe eocnumanue:

—OpHEHTallMs Ha NpUMEHeHUe (PU3NYECKUX 3HAHUU Ui pelleHus 3afad B oliacTu
OKpYXKaroIlleld Cpelibl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX ITOCIEICTBUHI IS
OKpYKalolleu cpeibl;

—O0CO3HaHHe INI00ATBHOr0 XapakTepa 3KOJOTHUECKUX MPOoOIeM U MyTeil X perieHus.

Aoanmayua odyuaouezoca K U3MEHANUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOI
cpeovl:

—TI0TPeOHOCTh BO B3aMMOJCHCTBUHM MpPH BHINOJHEHUH HCCIEJOBAHUM U TPOEKTOB
(¢u3nUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

—TIOBBIILIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEIbHOCTh;

—T0TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucCie (OPMYJIHPOBATH UICH,
MOHSTHS, TUTIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSX;

—O0CO3HaHHUe JePUIHUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (U3UKY;

—TIJIJAaHUPOBAaHUE CBOETO Pa3BUTHUS B TPUOOPETEHNH HOBBIX (PM3MUYECKUX 3HAHUI;

—CTpEMJICHUE AaHAIM3UPOBATh M BBIABIATH B3aUMOCBS3HM IPHPOIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIOJb30BaHNEM (PU3NYECKUX 3HAHMUIA;

—OILICHKA CBOMX JCUCTBUH C Y4ETOM BIIMSAHHMSA HA OKPYXKAIOIIYIO CPENY, BO3MOXKHBIX
IJ100aBHBIX TOCIEICTBUM.



METAINIPEJMETHBIE PE3YJIbTATHI

YHuBepcanbHbIe M03HABATEIbHbBIE 1EHCTBUS

basoevie nozuueckue oeiicmeusn:

—BBISBIISITh U XapaKTEPU30BATh CYLIECTBEHHbIC TPU3HAKU OOBHEKTOB (SIBJICHUH);

—YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KIaccU(DUKAIMK, OCHOBAHUS TSI 0000IICHUS
U CpaBHEHUS;

—BBISBIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PacCMaTPUBACMBIX (haKTax, JTaHHBIX H
HAOJIOICHUSX,, OTHOCALINXCA K (PU3MUECKUM SIBIICHUSM;

—BBISBIISATh MPUYMHHO-CJICICTBEHHBIC CBSI3U MPH H3y4YeHUU (U3HUYECKUX SBICHUA H
MIPOLIECCOB; JIEaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3UUYECKUX BEIUYWH,

—CaMOCTOSITEJILHO  BBIOMpATh CHoco0 pemeHus y4eOHOW (HU3WYECKOH 3amadyu
(cpaBHEHUE HECKOJBKHMX BApUAHTOB pEIICHUS, BBHIOOP HamOoJee MOAXOMASIIETO C Y4ETOM
CaMOCTOSITENILHO BBIJICICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue deiicmeus:

—MCII0JIb30BaTh BOMIPOCKHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

—TMpPOBOJUTh IO CaMOCTOATEIbHO COCTaBJICHHOMY IIJIaHY ONBIT, HECJIOXKHBIN
buznyecKuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SIBIICHUS;

—OIIEHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh MH()OPMAIIHIO, TIOTYICHHYIO B XOJIC
MCCJICIOBAHMSI UITU DKCIIEPUMEHTA;

—CaMOCTOSATEIbHO  (OPMYJIUPOBAaTh 000OMIEHUS W BBIBOABI IO  pe3yjbTaTaMm
IPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICIOBAHNUS,

—TIIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIICEe pa3BUTHE (DH3UUECKHUX MPOIIECCOB, & TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c ungpopmaueii:

—TPUMEHSATh PA3NIUYHBIE METOJbI, WHCTPYMEHTBHI U 3alpochl MpH TMOUCKEe U OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YUYETOM MPEJIoKEHHON yueOHO! (hr3nuecKoi 3a1auu;

—aHaJI3UpOoBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

—CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpelncTaBieHHus WHGOpPMALUU H
WJUTIOCTPUPOBATH peIIaeMble 3a/1aud HECJIOKHBIMU CXEMaMH, JuarpaMMamu, HHOW rpadukor u
UX KOMOWHAIUSMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS

Obwenue:

—B XojJie 00CyXJeHHs yuyeOHOTO MaTepHalia, pe3yJlbTaToB JIA0OPAaTOPHBIX DPAbOT u
MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl U BBICKa3bIBaTh HJIEH,
HalleJICHHBIC Ha PEIeHUE 3a]]a4M U MOJIJep>)KaHne 01aroKenaTeIbHOCTH OOIIEeHNS,

—COMNOCTaBISATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYTMX YYaCTHHKOB JHajora,
0OHapY>XMBATh PA3IUIHNE U CXOJACTBO IMO3HIIHIH;

—BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

—yOMMYHO  TPEJACTABIATH  PE3yJAbTAaThl  BBIMOJHEHHOTO  (PU3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

Coemecmnasn oesmenbHOCMb (COMPYOHUYECMB0):

—TIIOHUMaTh U HUCMOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU pPaOOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

—TMpUHUMATh UEIM COBMECTHOM JESITeNIbHOCTH, OpPraHW30BBIBaTH ACUCTBUSL MO €€
JOCTIDKCHHIO: PACTIPeIesITh POJIH, 00CYKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHON pabOTHI;
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

—BBIMIOJIHATh CBOIO 4acTh pabOThl, AOCTUTas KAayeCTBEHHOIO pe3yJbTaTa MO CBOEMY
HATPABIICHUIO U KOOPAWMHHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,

—OIIEHUBaTh KayecTBO CBOEro BKJIaga B OOMMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.



YHUBEpCAIBHBIE PETYJIATUBHBIC 1EHCTBUS

Camoopzanuzayus:
—BBISBJIATH MIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIHSIX, TPEOYIOMIUX IS PELICHUS
(Gu3nyeckux 3HAHUH; —OPHEHTUPOBATbCA B PA3JIUYHBIX IOJXOJaX MPHUHATUS peIICHUI

(MHAMBUAYaTbHOE, IPUHITHE PEUICHUS B TPYIIE, TPUHATUE PEIICHUN TPYIIION);

—CaMOCTOSITEIbHO COCTaBJISATh ANTOPUTM pelleHus (U3NYECKOM 3alayd WU IUIaHa
UCCIIEIOBAaHUSI €  Y4€TOM  HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHUPOBATH IIpe/iaraéMble BApUAHTHI PELICHUI;

—JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxkonmpons (peghrexcus):

—/1aBaTh a/ICKBATHYIO OLIEHKY CUTYyalluu U MpeaiaraTh IiaH e€ U3MEHEHNS,

—OOBSICHATh TNPUYUHBI JIOCTHKEHUS (HEJOCTIDKEHHS) pe3yJbTaToB JEesTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

—BHOCUTH KOPPEKTHUBBI B JICATEIHHOCT (B TOM YHCJIE B XOJ] BBHIOJHEHUS (PU3UUECKOTO
WCCJICIOBAHMSI WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MCHHBIIHUXCS CHUTYAIlHM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM.

ImoyuonanvHvlii uHmMeENIEKM:

—CTaBUTh ce0s HAa MECTO JPYroro yejloBeKa B XOJ€E CIopa WU JIUCKYCCUU Ha HaY4YHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

Ilpunamue ceds u opycux:

—TpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpU perieHnH (PU3NYEeCKHX 3ajad WIH B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MIPaBo JAPYroro.



NPEAMETHBIE PE3YJIbTATDI (8 xiacc)

IIpenmeTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPa)XaTh CPOPMUPOBAHHOCTH Y
00y4aroLuXcs yMeHu:

—MCIIONIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeIa, HACHIIIEHHBIN
Y HEHACBIIECHHBIN Iap, BJIAXHOCTb BO31yXa; TEMIIEPAaTypa, BHYTPEHHSS DHEPrus, TEIJIOBON
JIBUraTelb; JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsll, JJIEKTPUYECKOE II0JI€, IPOBOAHUKUA U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIC;

—pa3nuyath SBIEHHUS (TEIUIOBOE pacIIMpeHHue/CkaTHe, TeIulonepenaya, TeIuIoBOe
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, IUIaBJICHHE,
Kpuctauin3anus (OTBEp/IeBaHKE), KUIICHHE, Terulonepeaaya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3JIy4EHHUE); IJIEKTpU3alMsl Tel, B3auMOJEHCTBHE 3apsioB, NEMCTBHS 3JIEKTPUUECKOrO TOKa,
KOPOTKO€ 3aMbIKAHUE, B3aMMOICHCTBUE MAarHUTOB, JICMCTBUE MAarHUTHOTO I10JIs1 HA IIPOBOJHMUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) MO OMMCAHUI0 MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SIBJICHUE;

—pacro3HaBaTh MPOSIBICHHE U3YyYEHHBIX (PU3MUECKHUX SBJICHUN B OKpYXarOIEM MUPE, B
TOM dYHClIe (QU3NYECKUE SBICHHUS B TMPHPOJE: MOBEPXHOCTHOE HATSHKEHHE M KalWILISPHBIC
ABJICHUS B IPUPOAE, KPUCTaLUIBl B mpupone, usiaydeHue CoaHua, 3amep3aHue BOJOEMOB,
MOpckHe Opusbl, 00pa30BaHUE pOCHI, TyMaHa, WHEs, CHEra; D>JEKTPUUYECKHUE SBJICHUS B
aTMocdepe, 3NMEKTPUUECTBO >KMBBIX OPraHU3MOB; MarHuTHoOE mosie 3eMid, JApeid Mmoirocos,
pOJIb MarHUTHOTO MOJS JUId KU3HU Ha 3emiie, MOJSIPHOE CUSHUE; MpPU 3TOM IMEPEBOAUTH
IPAaKTUYECKYIO 3ajlauyy B Y4eOHYIO, BBIJIENATh CYLIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3UUECKUX
SIBIICHHI;

—OIMCHIBATh U3YYEHHBIE CBOICTBA Tel M (U3NYECKUE SIBICHUS, UCIIONb3Yys HU3NUYECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPIUsl, KOJIMYECTBO TEIIOTHI, yIeIbHas TEIII0EMKOCTh
BEIIECTBA, YAEJIbHAs TEIUIOTAa IUJIaBJICHUs, YylelbHas TEIoTa NapooOpa3oBaHUs, YyHelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOIO JEHCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEINIbHAS BIAXHOCTh BO3/JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, DJIEKTPHUYECKOE
HaNpsDKEHUE, CONMPOTHUBIIEHHWE MPOBOJIHUKA, YIEIbHOE CONpPOTUBJIEHHME BEIIECTBA, paboTra M
MOITHOCTb 3JIEKTPUYECKOTO TOKa); NMPH ONUCAHUU NMPABUIBHO TPAKTOBATh (PU3UUYECKHH CMBICI
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3MYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

—XapaKTepu3oBaTh CBOMCTBAa Tes, (U3WYECKHE SBJICHHUS W TNPOLECCHl, HUCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHMS BELIECTBA, INPUHIMII
CYNEpIO3UIMM Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma s
ydacTka menu, 3akoH Jkoyns—JIeHna, 3aKOH COXpaHEHUs DSHEpPruM; IpU OSTOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €0 MaTEMaTHYECKOE BBIPaKEHUE;

—OOBSICHATh (U3NYECKUE TPOIIECChl W CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTh OOBSCHEHHE M3 |—2 JOTrMYEeCKHX IIaroB ¢ OMopoil Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

—pemath pacy€THble 3aJayd B 2—3 JAeWCTBUS, HCHOJIB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIME (hU3MYECKHE BEIMYMHBI: Ha OCHOBE aHal3a YCIOBMS 3aJaydl 3aIlUChIBAaTh
KpaTKOE YCJIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX JI PElIeHUs 3aJaud, BbIOMpaTh 3aKOHBI U
bopmynbl, HEOOXOAUMBIE Ul €€ pelleHHs], MPOBOAUTh PacuéThl M CPAaBHUBATH IMOJYUYEHHOE
3HaYeHHe (PU3NUECKON BETMUMHBI C N3BECTHBIMH JIaHHBIMH;

—pacro3HaBaTh MPOOJIEMBl, KOTOPBIE MOXHO pEIIUTh NpU MOMOIIM (PU3HUECKUX
METOJIOB; HCIIOJIb3Yysl OIMCAaHUE WCCIENOBaHMs, BBIICIATH IPOBEPSAEMOE IPEIOJIOKEHNUE,
OLICHUBATh [TPaBUWIIBHOCTH MOPSIIKA IPOBEAECHUS UCCIIE0BAHMS, 1€1aTh BHIBOJIBI;

—IIPOBOJIUTH ONBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBIECHUN MM (PU3MUECKHX CBOWCTB
TeN (KanWUISIpHBIE SBJICHHUS, 3aBUCHMOCTH JIABJICHUS BO3/AyXa OT €ro o0bEMa, TeMIepaTyphl;



CKOPOCTH nporecca OCTBIBaHUs/HATPEBAHUS pu U3ITy4YEHUN oT LBETa
U3JIY4aroLeH/orIoaomeil MOBEepXHOCTH; CKOPOCTh HCHApeHHs BOJAbI OT TEMIIEpaTyphbl
KUAKOCTH U IJIOLAAM €€ MOBEPXHOCTH; JIEKTPU3ALUSA TEJ U B3aUMOJEHCTBUE AIIEKTPUUECKUX
3apsA70B; B3aUMOJECHCTBUE IIOCTOSHHBIX MAarHWTOB, BHU3yalU3alldsd MAarHUTHBIX IOJEH
IIOCTOSIHHBIX MAarHUTOB; JAEWCTBHUS MAarHUTHOTO IIOJIsI HA IPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOJBUIATENsl  IMOCTOSIHHOTO  TOKa):  (hOpMYJIMpOBAThH
IIPOBEpSiEMbIE TMPEANOIOKEHUS, COOMpaTh YCTAaHOBKY H3 IPEJIOKEHHOIO O0O0pYyI0BaHUS;
OIUCBIBATH XOJ1 OIbITAa U (POPMYIUPOBATH BBHIBOJIBI;

—BBIIIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEIbHON BJIAKHOCTHU BO3/yXa,
CHJIBl TOKA, HAIIPSDKEHMsI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3NYECKUX
BEJIMYMH; CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHOW a0COIIOTHOM MOTPEIIHOCTH;

—IIPOBOJIUTh UCCIIEI0OBAHUE 3aBUCUMOCTH OJHON (hU3MUYECKON BEIMUYUHBI OT JIPYroil C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb CONPOTHUBJIEHMSI IPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAJU IIONIEPEYHOr0 CEUEHUS U yIEIbHOIO COIPOTUBIICHMS BEIECTBA IIPOBOIHMKA;
CWJIBI TOKa, MJAYILIEro uepe3 IPOBOAHMK, OT HAIPsDKEHHUS HA IMPOBOJHUKE; MCCIEIOBAHUE
[OCJE0OBATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUIHl  IPOBOJHHUKOB):  IJIAHUPOBATh
HCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIEAYs NPEI0KEHHOMY IUIaHY,
(buKCUpoBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBUCUMOCTH B BHUJAE TaOuul U TrpaduKoB, JenaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

—IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH (yIeJbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTH DIIEKTPUYECKOTO TOKA):
IUITAHUPOBATh M3MEPEHMs, COOMPATh HKCIEPUMEHTANBbHYIO YCTaHOBKY, CIEAys MpPEeAIoKEHHON
MHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BETUUHHBI;

—coOmoaTh MpaBWila TEXHUKM O€30IacCHOCTM HpuU  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

—XapakTepu30oBaTh TPHHLUIBl JEWCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OmHcaHMs (B TOM YHCIIE: CHCTEMa OTOIUIEHUs AOMOB, TUTPOMETD,
napoBas ~ TypOMHA,  aMImepMerp,  BOJBTMETP,  CUYETUMK  DJIEKTPUYECKOM  SHEpruw,
AIIEKTPOOCBETUTENbHBIE  NPUOOpBI,  HarpeBaTelbHbIE  AIIEKTPONPUOOpPHl  (IpUMEpHI),
AIIEKTPUUYECKUE TPEAOXPAHUTENN; 3JIEKTPOMArHUT, HJIEKTPOJABUraTeidb IOCTOSHHOIO TOKa),
UCIIONIB3YSl 3HAaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM M HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

—pacro3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBAa M HU3MEPHUTENbHBIE NPUOOpPHI
[0 CXeMaM M CXEMaTHYHBIM DPHCYHKaM (PKUAKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTrOpaHMsl, AJIEKTPOCKOII, PEOCTAT); COCTaBJISATh CXEMbI
IEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM U TNapajUIEIbHBIM COECJUHEHHEM JJIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAYEHHUSI SJIEMEHTOB JIEKTPUUYECKUX LIENeil;

—IpPUBOANTh  NPUMEPBI/HAXOAUTh HWHPOPMALIMI0O O TMpHUMEpax MPAKTUYECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€30MacHOCTH
npu obOpalieHuu ¢ OpubopaMH M TEXHMYECKMMM YCTPOMCTBAMH, COXPAaHEHHS 310POBbS
U COOJIIOICHNS HOPM DKOJIOTUYECKOTO MIOBEIEHUS B OKPYKaIOIEel cpee;

—OCYILECTBIATh MOMCK HH(pOpMauu (U3NUIECKOro cojepkaHus B ceTH HTepHer,
Ha OCHOBE HMMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHHS JIOTOJIHHUTEIbHBIX MCTOUYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOPast SBJIETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

—MCII0JIb30BaTh MPH BBIMOJHEHUU YUEOHBIX 3aJJaHUil HayYHO-TIOMYJIAPHYIO JIUTEPATYPY
(¢u3MUecKoro coaepxKaHus, CIpPaBOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaAeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

—cCo3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKHE YCTHBIE COOOImeHus, 00001as
UH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PH3UUECKOTO COAEP)KAHUs, B TOM UYUCIIE MyOJINIHO
IIPEICTaBIIATh PE3YJbTAaThl IMPOCKTHOM WM HCCIENOBATENbCKOM MEATENBHOCTH; NP 3TOM
IPaMOTHO HCIOJb30BAaTh HM3y4YCHHBIM MOHATUHHBINA anmapaT Kypca (DU3HMKH, CONPOBOXKIATH



BBICTYIUICHUE [IPE3CHTALUEH;

—IIpU BBINOJIHEHUHM Y4YEOHBIX IPOEKTOB W HCCIENOBAaHUN (PU3MUYECKHX IPOLIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBHHU C IMOCTABICHHBIMH 33Ja4aMH, CIEIUTh 32
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJl B JCATEIBHOCTH I'PYIIIBI; BBICTPAaUBATh KOMMYHMKAaTHBHOE B3aMMOJECHCTBUE, NMPOSBIIAA
TOTOBHOCTb pa3peliaTb KOHMIUKTHI.



COAEPKXAHUE YYEBHOI'O ITIPEAMETA «®U3UKA»
(8 ximacc)

Paznen 6. TensioBuIe ABJIeHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUM CTPOEHHUS BelecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyl. ONbITbl, MNOATBEP>KIAIONIME OCHOBHBIE IIOJIOKEHUS
MOJICKYJISIPHO-KMHETHYECKOM Teopuu. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSIHUN
BemlecTBa. Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBOMCTB Ta30B, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJIsIpHO-KMHETH4Yeckod Teopuu. CMauuBaHUE U
KalWUISIpHBIE sIBIEHUA. TerioBoe pacmupenue u ckarue. TemmepaTtypa. CBsi3b TeMIiepaTypbl
CO CKOpOCTBIO TEIJIOBOTO IBM)KEHHUS dacTUll. BHyTpeHHss sHeprus. CrocoObl M3MEHEHUs
BHYTpEHHEHl DSHepruu: TeIuvlonepenaya M coBepiieHue paboTel. Buapl Temnonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKLMS, U3aydeHHe. KolndyecTBO TEmioThl. YenpHas TEMJ0EMKOCTh
BeliecTBa. TernaooOMeH U TeII0OBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro OanaHca. [lnaBnenue u
OTBEp/IEBAaHUE KPUCTAINIMYECKUX BEIIECTB. Y IeibHas TeIuoTa miasieHus. [lapooOpasoBanue u
kougencauus. Ucnapenne (MC). Kunenue. Y aensHas Ternora napooOpa3oBaHus. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUS OT aTMOC(HEPHOTo AaBiieHUs. BiakHOCTh BO3Iyxa. DHEPrHsl TOILIMBA.
VYnaenvHas Tterora cropanus. [lpunnunel pabotsl TeruoBbix nsurateneit. KIIJ[ Temmosoro
nBurarens. TeruioBble ABUraTeny M 3amuTa okpyxatomeil cpeasl (MC). 3akoH coxpaHeHUsS U
MpeBpalleHHs SHEPTUU B TEIUIOBBIX mporeccax (MC).

Jemoncmpayuu
. Habmoienue O6poyHOBCKOTO TBUKEHUSI.
. Habmonenue muddysum.
. Habmroienue siBieHuii cMaunBaHus U KaMWUISIPHBIX SBICHUH.
. Habmroienue TenoBoro pacimpeHus Ted.
. I3MeHeHune naBieHus ra3a npu u3MeHeHU! 00bEMa 1 HarpeBaHUM WM OXJIaXKICHUH.
. [IpaBuiia u3MepeHus TeMIeparypsbl.
. Bunel Teronepenauu.
. OxJtaxeHye npu CoBepIIEHUH pabOThI.

9. HarpeBanue npu coBeplLIeHUN paOOThl BHEIIHUMH CHUIIaMHU.

10. CpaBHeHME TEIIIOEMKOCTEN pa3InYHBIX BEIIECTB.

11. HabGnroneHne KUMeHHs.

12. HabOnroeHue nocTossHCTBA TeMIIEpaTyphl MIPH MJIABICHHUH.

13. Mopenu TeniaoBbIX ABUTATENEH.

Jlabopamopuvie pabomol u onvimul

1. OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO TPUTSKEHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOW COJIA UJIU caxapa.

3. OnbITH 1O HAOMIOIEHHUIO TETUIOBOTO PACHIMPEHHSI Fa30B, KUIKOCTEH U TBEPIBIX TEN.

4. OnpeneneHue JaBJICHHUS BO3IyXa B OAJUTOHE IIMPHUIIA.

5. OmnbITHl, JEMOHCTPUPYIOIIKME 3aBUCHUMOCTb JaBJIEHHs BO3AyXa OT ero o0béMa U
HarpeBaHus WINA OXJIaKICHHUSI.

6. IlpoBepka rumoTe3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKAa >KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

7. HabmroneHue M3MEHEHUs BHYTPEHHEH PHEPruu Teja B pe3ysbTaTe TeIulonepenadu u
pabOTHI BHEITHUX CHIL.

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPU CMELTUBAHUU XOJIOHOM U Topsiueld BOJIBI.

9. OrmpeneneHre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW MpH TEIIOOOMEHEe C
HarpeThiM METAIIIMYECKUM LIUJITUHAPOM.

10. Onpenenenune yaenbHON TEMITOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca UCrapeHusl.

12. OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

13. Omnpenenenre yAaelIbHOM TEIIOTHI IJIAaBICHUS JIbJA.
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Pa3nesa 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHSA

Onekrpusanus Ten. JIBa poja 3JIEKTpUUYECKUX 3apsnoB. B3aumopeiicTBue 3apsKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX TE1 OT BEJIMYMHBI
3aps70B U PACCTOSIHUS MEX]y TellaMu). DleKTpuueckoe nose. Hanpssk€HHOCTD 3IeKTPUYECKOTo
noJist. [IpuHnun cynepro3uiuu 3JI€KTPUUYECKUX IT0JIeH (Ha KauecTBEHHOM ypoBHe). Hocurenu
3JIEKTPUYECKUX 3apsAJI0B. DIIEMEHTAPHBIN AnekTpruueckuil 3apsaa. Ctpoenue aroma. [IpoBonHuku
U JUDJIEKTPUKU. 3aKOH COXPAHEHHUs AJIEKTPUUECKOro 3apsiga. DJIEKTPUUECKUH TOK. YCIOBUs
CyILIECTBOBaHMUS  3JEKTPUYECKOro ToKa. MCTOYHMKM mOCTOSHHOro Toka. JlelcTBus
AJIEKTPUYECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUHN TOK B )KUJIKOCTIX U
razax. Onekrpuyeckas uemnb. Cuna TOKa. OleKTpuueckoe HampsikeHue. ConpoTUBIIEHUE
IPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHME BewlecTBa. 3akoH Owma Juisl ydacTka LEMu.
[TocnenoBarenbHOE W MapajjieIbHOE COEOUHEHHE TMPOBOJHUKOB. Pabora M MOHIHOCTH
AIIEKTPUYECKOro ToKa. 3akoH JDxoyms— JleHna. DnexTpudeckue MLenu U TMOoTpedurTenu
JNeKTpuYecko sHepruu B ObiTy. Koporkoe 3ambikanue. IlocTossHHBIE  MarHUTHI
BsaumoelictBre MOCTOSHHBIX MAarHUTOB. MarHuTHOE mojie. MarHuTHOE II0JIE 3eMIIM U €ro
3HauYe€HHE g KU3HU Ha 3emie. OnbIT Opcrena. MarHMUTHOE MOJie 3JIEKTPUUECKOrO TOKa.
[TprMeHeHre AIeKTPOMarHuToB B TEXHUKE. JlelicTBHe MarHUTHOTO TOJISl Ha MPOBOJIHUK C TOKOM.
DJNIEKTpOABUTATENb IOCTOSIHHOTO TOKa. lcrnosib30BaHME 3JEKTpOABUTaTeNed B TEXHUYECKHUX
ycTpoiictBax W Ha TpaHcropte. Omnbitel ®Dapazes. SIBiIeHHE AIEKTPOMATHUTHON HMHIYKIIHH.
[IpaBuno Jlenma. Onektporenepatop. CrnocoObl TMOJNydeHHUs JIEKTPUYECKOW DHEPIUU.
DNEeKTPOCTaHIIMN Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTUH.

Hemoncmpayuu
. DIIeKTpU3aus TeJ.
. JIBa poJia JIeKTpUUECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSKEHHBIX Tell.
. YCTpPOUCTBO U JEHCTBHE IEKTPOCKOINA.
. DIeKTpocTaTUIECKast UHIYKIIUS.
. 3aKOH COXpaHEHMUsI AJEKTPUUECKUX 3apsI0B.
. IIpOBOAHMKY U TUDIIEKTPUKH.
. MonienrpoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIS.
. ICTOYHMKY IOCTOSTHHOTO TOKa.
9. JleiicTBUSI 3JEKTPUUECKOTO TOKA.
10. DnexTpuyeCKuil TOK B JKUIKOCTH.
11. T'a30BBIi1 pa3ps.
12. I3mepeHne cuibl TOKa aMIEPMETPOM.
13. V3MepeHue 31eKTpUYeCKOro HarpsiKeHHsI BOJIbTMETPOM.
14. PeocraT 1 Mara3uH CONPOTHUBIICHUM.
15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB.
16. MoaennpoBaHre HEBO3MOXKHOCTH pa3JIEIIeHUs [TOJIFOCOB MAarHUTA.
17. MonennpoBaHue MarHUTHBIX NOJIEW ITOCTOSIHHBIX MarHUTOB.
18. OnbIT Opcrena.
19. MarautHoe 1noje Toka. JIeKTPOMarHur.
20. JlelicTBrE€ MarHUTHOTO T1OJIsI HA TPOBOAHUK C TOKOM.
21. DyekTpoaBUTaTENb MOCTOSHHOTO TOKA.
22. UccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUH.
23. Onbitel Dapajes.
24. 3aBUCHMOCTb HAIpaBJICHUsI UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.
25. DaekTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomovt u onvimul
1. OnbITHI O HAOJIOIEHUIO AJIEKTPU3ALINHI TeJl UHAYKLIHEN U MPU CONMPUKOCHOBEHHUU.
2. UccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U AUDJIEKTPUKH.
3. Coopka u nmpoBepka paboThI IEKTPUUECKOMN IIEMH MTOCTOSTHHOTO TOKA.
4. 3smepeHue 1 peryIupoBaHUE CUIIbI TOKA.
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5. 3mepenue 1 peryaupoBaHue HaPsKCHUS.

6. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Ye€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAINIPSKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPUYECKOI'O  CONPOTHUBICHUS
IIPOBOJAHMKA OT €r0 JJIMHBI, IUIOIIAU MIONIEPEYHOr0 CEYEHUS U MaTepHala.

8. IlpoBepka mpaBuiia ClI0KEHUS HAMPSHDKEHUN TIPU MTOCIIE0BATEILHOM COSIMHEHUU IBYX
pPE3UCTOPOB.

9. IIpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MMapaJlIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI MEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

11. Onpenenenne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MYILETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha Heu.

13. Onpenenenue KII/I narpeBarens.

14. VlccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.

15. W3yyeHue MarHUTHOrO IOJI TMOCTOSIHHBIX MarHUTOB MHpU HUX OOBEIWHEHUU U
pas3JesieHuu.

16. ViccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbl B3aUMOJICUCTBUS KATYIIKH C TOKOM
Y MarHuTa OT CHJIbI TOKA U HalpaBJICHUs TOKA B KaTYILIKE.

18. M3yueHue neiCTBUSI MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.

19. KoncrpyrnpoBaHue U u3yueHue paboThl 3JIEKTPOIBUTATEIS.

20. Nzmepenue KII/] anekTpoaBUraTeibHON YCTAaHOBKH.

21. OnpITHl MO UCCIIEOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM MHIYKIIMM: HCCIIEI0BaHUE
M3MEHEHUH 3HAYeHUsI U HAIIPaBIEHUS MHAYKIIMOHHOTO TOKA.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema pa3jaesia, TeMaTHYECKOIro 0J10KA, yPOKa Kou-Bo
n/n 4acoB
Pa3nen 6. TemioBble siBjieHust (28 4 + 1 u (pe3eps) = 29 v)
Cmpoenue u ceoiicmea eeuwecmea (74)

1 OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KHHETHYECKOW TEOPHUH CTPOSHUS BEIIECTBA 1

2 Macca u pa3mepbl aTOMOB ¥ MOJIEKYJ. OIBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJOKECHHS 1
MOJICKYJISPHO-KUHETHYECKON TEOPUU

3 Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOT0 COCTOSHUN BEIEeCTBA 1

4 Kpucrammdeckue n aMmopdHbIe TeIa 1

5 OO0BsICHEHHE CBOMCTB Ta30B, XKUIAKOCTSH M TBEPABIX TN HA OCHOBE MTOJIOKCHHH 1
MOJICKYJISPHO-KUHETHUECKON TEOPUU

6 CMauynBaHKE U KaITUJUISPHBIC SBICHUS 1

7 TenmoBoe pacuinpeHune u cxatrie 1

TemroBblie mpoueccnl (21 1 + 1 4 (pezeps) = 22 u)

8 Temmepatypa. CBs3b TEMIEPATyphl CO CKOPOCTHIO TEIIOBOTO IBIKCHUS YACTHI] 1

9 Buytpennss sneprus. CriocoObl H3MEHEHUS BHYTPEHHEH SHEPTHH: TEIUIONepeaada 1 1
coBepIeHne paboThHI

10 Bunb! Temonepeaadn: TEIIONPOBOAHOCTh, KOHBEKIINS, H3ITyIEHUE 1

11 KonudecTBo TemioThl 1

12 V nenpHas TEII0EMKOCTD BEIIECTBA 1

13 TenmooOMeH U TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaiaHca 1

14 Peumenue 3agay no teme «PacyeT konuuecTBa TEIIOTHI U TEMJIOEMKOCTH MPU TEIIOOOMEHEY 1

15 JlaboparopHas pabota Nel «MccnenoBaHue SBICHHS TSILIOOOMEHA TIPY CMEIIUBAHUU 1
XOJIOJTHOM U TOpsTIeH BOJIBI»

16 JlaGoparopnast pabota Ne2 «Ormpenenenue yaeabHOH TeII0EMKOCTUBEIIECTBA» 1

17 [TnaBneHue u 0TBEp/IeBaHNE KPUCTAIUTMYECKUX BEIIECTB. Y NIeTbHAITEIUIOTA TUIABJICHHUS 1

18 Pemenue 3anad no teme «HarpeBanue ten. [InaBneHne nKpUCTAITU3AIII) 1

19 [TapooOpa3oBanre 1 KOHACHCAIM. Y AeTbHasl TEIUIOTa MapooOpa3oBaHuUs 1

20 Hcnapenue. Kunenue. 3aBUCUMOCTD TEMIIEpaTYPhl KUTICHHUS OT aTMOC(EPHOTO IaBJICHHUS 1

21 Pemenue 3amau mo Teme «Pacder KoiM4ecTBa TEIUIOTH B MPOIIECCaX TETUIONepeIadun 1
TIPH TUTABJIEHUU M KPUCTAJUTH3AINY, UCTIADEHUH U KOHJISHCAITHIDY

22 Brnaxxnocts Bo3zayxa. JlaboparopHast padota Ne3 «OmnpeneneHre 0THOCUTEIbHOM 1
BJIQKHOCTH BO3JTyXa»

23 DHeprus TOIUMBA. Y IebHAS TEIUI0Ta CTOPAHUS 1

24 [MpuHnmEl paboTe! TemioBbix apurarteneil. KI1J TeruioBoro nBurarens 1

25 Pemenne 3ama4d mo Teme «PacdeT KoaudecTBa TEIJIOTHI, BRIIEISIFOIIETOCS TIPH CTOPaHUH 1
paznuyHbix BUAoB Tomua. KI1Jl nBuratensh)

26 TeroBble ABUTATENHN U 3al[UTa OKPYKAOLIEN CPEbI 1

27 3aK0H COXpaHECHUS U TIPEBPAIECHHUS YHEPTHH B TEIIOBBIX MPOIECCcax 1

28 Pemenue 3anad no Teme «TerioBbIe MPoIEecchh 1

29 Kontponbnas padora Nel «TertoBble mpomecch» 1

Paznen 7. DyiekTpuUyecKre M MATHUTHBIE siBJjieHus1 (37 4 + 2 u(pe3epB)=39 u)

Inexkmpuueckue 3apaovl. 3apaicentvle mena u ux gzaumooeiicmeue(7 u +1 u(pezeps)=8u)

30 OnexTpusanus Tei. J[Ba poja 31IeKTPUIECKHX 3apsiIoB 1

31 BzaumopeiicTBue 3apsikeHHbIX Tel. 3akoH Kynona 1

32 Pemenue 3anau no teme «3akoH Kymnonay 1

33 DnekTpudeckoe mojie. [IpuHIUT CYTIepIO3UITIH YIECKTPUICCKUX TTOJICH 1

34 Hocwurenu anekTpudeckux 3apsAaoB. DINeMEeHTapHBIA 3JIEKTPHUECKU 3apsi 1

35 Crpoenue atoma 1

36 IIpoBOIHUKY U JUAIEKTPUKU 1

37 3akoH COXPaHEHUS DJIICKTPUIECKOTO 3apsaa 1

Hlocmoannwtit anekmpuyecxkuit mox (20 y +1y (pezeps)=21u)
38 | DNEKTPUUYECKUI TOK. Y CIIOBUS CYIIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. MIcTOUHUKH | 1




IIOCTOSHHOT'O TOKA

39 JeiicTBHSI 2IEKTPHYECKOT0 TOKA (TEIIOBOE, XUMHUIECKOE, MATHUTHOE) 1
40 DJNEKTPUYECKUI TOK B KUAKOCTSAX U ra3ax 1
41 DreKTprudecKas I1elb 1
42 Cuna Toka 1
43 Jlaboparopnas pabota Ned «/3mepenre u peryimpoBaHre CHITBI TOKa» 1
44 DIEKTPUYECKOE HATIPSIKECHUE 1
45 ConpoTuBieHrE TPOBOAHUKA. Y I€TbHOE CONPOTHUBIICHUE BEIIECTBA 1
46 3axon Oma I y9acTKa Iend 1
47 Pemenwne 3agad o Teme «3akoH OMa s y9acTKa eI 1
48 [TocnenoBatenbHOE COEMHEHIE IPOBOIHUKOB 1
49 TTapannensHoe coenMHEHNE TPOBOTHUKOB 1
50 Jlaboparophas pabota Ne5«IIpoBepka mpaBuiia CI0KCHHS HATPSKCHUHA MTPH 1
M0CJIeJ0BATEIbHOM COCTMHEHUH JIBYX PE3UCTOPOBY
51 Pemenwne 3amad no Teme «llocnemoBarensHoe U MapauieIbHOE COSAMHEHNE IPOBOIHUKOBY 1
52 PabGora 1 MomHoOCTE DJIEKTPHUYECKOI'0 TOKa 1
53 Jlaboparophas pabota Ne6 «Omnpenenenre MOITHOCTH IIEKTPHIECKOTO TOKa, BBIACIIEMON 1
Ha PE3UCTOpE»
54 3akon Jxoyns— Jlenma 1
55 Pemenue 3anau o reme «3axoH [[xoyms— JleHnnay» 1
56 DEKTPOIPOBOJIKA U MTOTPEOUTEIH IIEKTPUIECKON SIHEPTHH B OBITY. 1
Kopotkoe 3ambikanmne
57 Pewenue 3anay no teme «I10CTOSHHBIN 3JIEKTPUUECKUI TOK) 1
58 Kontponbnas pabota No2 «I1oCTOSTHHBIN AIIEKTPUIECKUAN TOK» 1
Mazuumnmnvie aenenus (6u)
59 IlocTtossHHBIE MarHUTHL. B3auMoielicTBIEe TOCTOSTHHBIX MATHATOB 1
60 MaruuTtHoe nosie. MarHuTHOE noJie 3eMJIM U €ro poJib JUIsl )KU3HU Ha 3emiie 1
61 OmneiT Opcrena 1
62 MarauTtHoe 1oJIe NeKTpHYecKoro Toka. [IpiMeHeHne 3J1eKTpOMarHuTOB B TEXHUKE 1
63 JeiicTBiEe MarHUTHOTO MOJISI HA IPOBOJHUK ¢ TOKOM. JlabopaTopHas pabdoTa Ne7 1
«M3y4denne AelicTBYsI MATHUTHOTO ITOJISl HA TIPOBOJIHUK C TOKOMY
64 DJeKTpoABUraTesb MOCTOSHHOTO ToKa. Vconb30BaHue 3JIEKTPOIBUTATENEH B 1
TEXHUUYECKUX YCTPOMCTBAX W HAa TPAHCIIOPTE
Inekmpomaznumnan uHoykuus (4u)
65 OnsiTel Papajes. SIBneHne 3JeKTPOMarHnTHOW MHIYKITUH 1
66 [Tpasuio Jlenia 1
67 Onekrporerepatop. CriocoObl MOTYUEHUS DICKTPUIECKON YJHEPTUU 1
68 DIEKTPOCTAHIIMY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH 1




MarepuanbHO-TeXHHUYECKOE o0ecnieyeHne y4eOHoro npoiecca

1. ®usuka. 8 ki1.: yuebnuk / A. B. [lepoiikun — 7-¢ usn., crepeotun. — M.: [Ipoda, 2019.
— 238, [2] c.: mi. — (Poccuiickuii yueOHUK)

2. ®usuka. 8 knacc. Metonuueckoe nmocooue / H. B. ®unonosud. — 3-e U3a., CTEpeOTHII.
— M.: Jlpoda, 2018. —208 c. — (Poccuiickuii yaeOHHUK)

3. ®usuka. 8 kmacc: tectol K yueOHuky A. B. Ilepeimkuna/ H. . Cnennesa. — 3-¢ usn.,
crepeotur. M.: Jlpoda, 2017. — 110, [2] c.: u.

4. ®dusuka. § kiacc: yueOHo-MeTonudeckoe mocodbue / A. E. Mapon, E. A. MapoH. — 6-¢
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MaTepuasbl).
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