AHHOTAIUM K MPOrpaMMaM JUCIHHUIIUH y4eOHoro miana MAOY I'umuasus r.UepHymka
AHHOTaNuA K padoyeil nporpaMmMe AUCHUIINHBL «DU3nKay

7-9 kiIaccsl

®u3nKa Kak Hayka o HanOosee o0MmuX 3aKOHAX IPUPOBI, BHICTYIIAs B KAYECTBE yIEOHOTO MPEAMETa B IIKOJIE, BHOCHT
CYIIECTBEHHbIH BKJIAJ B CHCTEMY 3HaHMH 00 okpyxkaromeMm wmupe. OHa pPacKpbeIBaeT pojb HAYKH B JKOHOMHYECKOM H
KyJIbTYpPHOM pPa3BUTHH OOIIECTBa, CIOCOOCTBYET (OPMHUPOBAHHMIO COBPEMEHHOTO Hay4yHOTO MHpPOBO33peHMs. {1 pereHus
3a1a4 (OPMHUPOBAHHMS OCHOB HAayYHOTO MHPOBO33PEHUS, Pa3BUTUS MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M ITO3HABaTEIBbHBIX
MHTEPECOB IIKOJBHUKOB B Ipolecce M3ydeHUs] pU3NKH OCHOBHOE BHUMAaHHE CIIEAYET YAEIATh HE Iepelade CyMMBbI TOTOBBIX
3HaHMH, a 3HAKOMCTBY C METOJaMHU HAayYHOTO IMO3HAHHS OKPY’KAIOLIET0 MUpa, TOCTAHOBKE MPOOIIeM, TPEOYIOIUX OT yJaluXcs
CaMOCTOSATENLHOM NIESATENBHOCTH 110 UX pa3peleHuto. [loguepkHeM, 4TO 03HAKOMIICHHE IIKOJIBHHKOB C METOJAaMH HAay4YHOTO
TIO3HAHUS TIPEAIoIaraeTcs MPOBOAMNTH NPH M3YUYSHHUHU BCEX Pa3JesioB Kypca (U3HKH, a HE TOJIBKO NPH U3YYSHUH CIICIHAIBHOTO
pasnena «Pusnka u Gpu3nIecKue METOIbI H3YIECHHUS IPHUPOIBI».

I'ymanuTapHOe 3HauYeHHE (GHU3MKH KaK COCTABHOM YacTH OCHOBHOT'O OOIIETO 0Opa30oBaHWM COCTOWUT B TOM, YTO OHA
BOOPYXXAET IIKOJIBHUKA HAYYHHIM MEMOOOM RO3HAHUA, TIO3BOJLSIIONIMM IOIYy4aTh OOBEKTHBHBIC 3HAHMSA 00 OKpY’KaroUmIeM
MHpE.

3HaHNe (PU3WYECKUX 3aKOHOB HEOOXOAWMO ISl M3YYCHUS XUMHH, OHMOJOTHH, (pu3mueckoid reorpaduu, TEXHOJIOTHH,
OBX.

Kypc ¢usuku B npuMepHO MporpaMme OCHOBHOTO OOIIEro 0Opa3oBaHUs CTPYKTYPHUPYETCS] Ha OCHOBE PaCCMOTPEHHS
pa3nuyHbIX (OpPM BMXKEHHMS MaTepud B IOPSIKE WX YCJIOXKHEHUS: MEXaHWYECKHe SBICHMS, TCIUIOBBIE SBIICHUS,
JJIEKTPOMAarHUTHBIE SBJICHUS, KBAHTOBBIC siBIeHM. DU3MKa B OCHOBHOH LIKOJIE M3Y4aeTcsi Ha YPOBHE PACCMOTPEHHs SIBICHHUI
MPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DPM3UKH U TPUMEHEHHEM 3THX 3aKOHOB B TEXHUKE U TIOBCEHEBHOM KH3HH.

7-9 knace

enu n3yyenuss GpU3UKU:

H3yuenue guzuxu 6 006pazo6amenvHulx YupedcoeHUsx 0CHOBHO20 00we2o 00pa308anus HANPABIEHO HA OOCHUICEHUE
cnedyrouux yenei.

. oceoeHue 3HAHUNl O MEXAHUYECKHX, TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX M KBAHTOBBIX SBJICHUSX; BEIMYMHAX,
XapaKTepU3yIOUIMX OSTH SBJICHHSA; 3aKOHAX, KOTOPBIM OHM MOAYMHSAIOTCA; METOAaX HAYYHOTO TIO3HAHUS TPHPOABI H
(hopMHpoOBaHNE Ha STOH OCHOBE NMPECTaBICHNH 0 (prU3NIECcKOil KapTHHE MUPa;

. 081a0eHUe YMeHUsMY TIPOBOIUTh HAOJIOJCHHUS MPHUPOIHBIX SBICHHUN, OMUCHIBATH M 0000IIATh PE3yJbTAThI
HaOJIOACHUH, HWCIIONb30BaTh IPOCThIE H3MEPUTENIbHBIE NPUOOPBI A M3Y4eHHs (QU3NYECKUX SIBICHHH; IPEACTaBISTH
pe3ysbTaThl HAONIONCHUI WM HM3MEPEHHMH C TOMOILIBI0 TaOmul, rpaduKoB M BBISIBISTH Ha 3TOW OCHOBE DMITUPUYECKHE
3aBUCHMOCTH; NPUMEHSTH IOJyYeHHbIE 3HaHHS s OOBSICHEHUS pa3sHOOOpa3HBIX MPHUPOAHBIX SIBICHUH W IIPOILECCOB,
NPUHLUIIOB JIEHCTBHS BRXKHEHIINX TEXHUYECKUX YCTPOMCTB, [UIsl pelieHns pU3n4ecKux 3amad;

. paszeumue  TIO3HABATEJBbHBIX  WHTEPECOB,  WHTEIUIEKTyalbHBIX M TBOPYECKUX  CIIOCOOHOCTEH,
CaMOCTOATENLHOCTH B NTPUOOPETEHNH HOBBIX 3HAHWH IIPU PEUICHUH (U3NYECKUX 3a7ad W BBINOJHEHUH KCIEPHMEHTAIbHBIX
HCCIIEZIOBaHMH € MCIOIb30BaHNEM NH()OPMAaIMOHHBIX TEXHOJIOTHH;

. g6ochumanue YOSKAEHHOCTH B BO3MOXKHOCTH IIO3HAHUS NPHUPOIBI, B HEOOXOAMMOCTH pPasyMHOTO
UCIIOIb30BaHMS TOCTIDKCHNI HAYKN M TEXHOJIOTHH /ISl AabHEHIIETo pa3BUTHS YEJIOBEYECKOTO O0IIECTBa, yBaAXKEHHUS K TBOPLAM
HayKH 1 TEXHUKH; OTHOMICHHS K (PU3HKE KaK K JJIEMEHTY OOIIeYeI0BeUeCKOi KyJIbTYPHI;

. npuMeHeHue NONYYEeHHbIX SHAHUU U YMeHull IS PEelleHUs NPaKTUYeCKUX 3ajad TOBCEIHEBHON J>KM3HH, I
obecrieueHnst 0E30MACHOCTH CBOEH KMU3HH, PAlIMOHAIBLHOTO IPUPOIOIIONIB30BAHMS U OXPaHbl OKPYKAIOILIEH CPe/Ibl.

CBezieHusi 0 mMporpaMme Kypcea:

Pabouass mporpamMma kypca 1o (HU3MKE COCTaBlieHa Ha OCHOBE (eaepajbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO
CTaH/1apTa OCHOBHOI'O 00ILIEro 00pa3oBaHMsI.

Pabouast mporpamma Kypca KOHKPETHU3HPYET COIEp)KaHHWE MPEAMETHBIX TeM O0pa30BaTeNbHOTO CTaHAApTa, AaeT
NPUMEPHOE paclpesiefieHne YIeOHBIX YacoB MO pasfielaM Kypca M PEeKOMEHIyeMYIO IOCIIeI0BATeNIbHOCTh U3YUeHHS Pa3/ielioB
(DM3UKH C y4eTOM MEXIMPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3eH, JJOTMKM y4eOHOTo Ipolecca, BO3PACTHBIX OCOOCHHOCTEH
yUaluxcs, onpeAeIsieT MUHIMAaIbHBIH Ha00p OIBITOB, IEMOHCTPUPYEMBIX YUUTENIEM B KJlacce, T1a00OpPaTOPHBIX M NPaKTHIECKUX
padoT, BHIMOIHACMBIX YYAIIUMHUCS.

Pabouast mporpamma kypca pa3zpaboTaHa Ha OCHOBE aBTOpCcKOi mporpammsl E. M. 'yrauka, A. B. [lepermkuaa
«Dwmsukay 7-9 xnaccel, M., JIpoda 2011.
YuetHO-MeTOAUYECKU I KOMILIEKC!

1. Yueonuku: ®usuka. 7 xnacc [€peimkuna A.B.: YueOHuk 11 06meo0pa3oBatebHIX yupexaenuii - M., IIpoda
2009 — 13- u3nanue; Ousuka. 8 kracc Iéppimkud A.B.: YueOHuk 1yt 0011e00pa3oBaTeNbHbIX yupekaeHuii - M., Jpoda 2008
—11-e m3nanne; ®usuka. 9 kracc [épuimkun A.B.: YaeOHUK a1 0011e00pa3oBaTenbHbIX yapexacauii - M., Jlpoda 2006 —
11-e u3manue

2. Coopnux 3adau no gusuxe. 7-9 xin. / CocraBurens B.U. Jlykamuk.-7-e u3n.-M.: [Ipocsemmenne, 2003

HNudopmanns o konndecTBe yUeOHBIX 4aCOB: 68 4acoB B KaXK/I0M Kitacce (2 yaca B HEJIEIIO)

Benymue ¢gopmMbl 4 MeTOAbI, TEXHOJIOTUM 00yUEeHUSI:

@opwmbl _opraHuzanuy _y4eOHBIX 3aHATHH: W3y4YeHHE HOBOTO MaTepHaia; CeMHUHApCKHE 3aHSTHS; O0OOLIeHUs |
CHCTEeMaTH3alH; KOHTPOJIbHBIE MEPOIPHUSTHSL.



Hcnonb3yeMbl MeTonbl oOyuenus (mo U. f. JlepHepy): 00BACHUTENBHO-MILTIOCTPATUBHEIN; MPOOIEMHOE M3JI0KEHHE,
3BPUCTUYECKHH, HCCIIEIOBATEIBCKHI.

Hcnionb3yemble IEIarornieckue TEXHOJIOTHH: WH(POPMANNOHHO-KOMMYHHKAIIMOHHBIE; KOMIIETCHTHOCTHBIN MOAXOA K
obOyuenmto (aBropsl: Xyropekuit A.B., 3umusts U.A.), mudpdepenmmpoBanHoe odydenne (aBrop: ['yzees B.B).

MexaHu3Mbl (OPMUPOBAHUS KJIIOYEBbIX KOMIIETEHUNH yUALIUXCS |

OnTuManbHBIM ITyTEM Pa3BUTHA KITIOYEBBIX KOMIIETCHIMH YYaIIUXCS SIBISIETCS CTUMYJIHPYIOIINI MpOLece PeIIeHUs
3aja4 NpH HWHULMATUBE Ydallerocs. PelieHue 3agad SBISETCS OJHUM M3 BAXHBIX (DaKTOPOB, PA3BUBAIOLIMM MBIIIICHHE
YeJIoBeKa, KOTOpOEe TJIaBHBIM 00pa3oM (opMupyeTcs B IIpOllecCe MOCTaHOBKM W pEIleHHMH 3a1ad. B mpouecce pemeHus
Ka4eCTBEHHBIX M PAaCUETHBIX 3a]ad 1o (hU3MKe ydaluecs NpHOOpEeTaroT «yHUBEpCAJIbHbIC 3HAHUS, YMEHHUS, HAaBBIKH, a TAKXKe
OIIBIT CaMOCTOSITEJIFHOM JEATENbHOCTH U JIMYHON OTBETCTBEHHOCTH», YTO COOTBETCTBYET ONPENCICHHIO ITOHSATHS KIFOYEBBIX
KOMIIETEHIIUI.

[None pemaembix 3amau — CucteMa 3aja4 - YAOBIETBOPSIET BHYTPEHHUM NMOTPEOHOCTSIM yYalllUXCs; BHIBOJIUT 3HAHHMS,
YMEHHS 1 HaBBIKH BCEX YUYCHHMKOB Ha CTaHAApT 00pa3oBaHUs (IIporpaMMa MUHHUMYM); aKTHBHU3UPYET TBOPUYECKHE CIOCOOHOCTH,
HalleJIMBAacT Ha HWHTETPALMIO 3HAHWH, IMOJIYYEHHBIX B MPOIECCE HM3YYEHHs Pa3IMdHBIX HAyK, BEJCT K OPHEHTHUPOBKE HA
riobanbHBIE TPHU3HAKHM, (TIOCIEOHEE YTBEP)KACHHE OTHOCHTCS K YdJallUMcs, paOOoTaromuM Haja 3aJadaMi MPOJBHHYTOTO
YPOBHS); IPAaKTUKO-OPHEHTHPOBAHA, COACPKHUT COBPEMEHHBIC 3a/1auM, OTPaXKAIOIINE yPOBEHD PAa3BUTHS TEXHHUKH, HAICIMBACT
Ha MOCJIEAYIONIYI0 MPO(GECCHOHATBHYIO JEATEIbHOCTD, YTO OCOOEHHO aKTYyaJIbHO I BBIITYCKHHKOB.

B umH(bOpManmoHHO! CTpYKType MO Y4eOHBIX 3a/1ad, 3aKIIOYCHBI COOTBETCTBYIONIME BHIBl 3HAHUN W YMEHHH,
JETEPMUHUPYIOLIUE TaKue BUABI y4eOHO-IIO3HABATEIbHOW NESTENbHOCTH, KaK INMO3HAaBaTeNIbHAs, MPAaKTHYECKas, OLICHOYHAs,
yueOHas. Pemenue 3anau siBnsercs 3G (heKTHBHBIM CIIOCOOOM peau3alii KOMIETEHTHOCTHOTO T0/1X0/1a K 00yUYeHHIO.

Oo0meyyeOHbIe YMEHUS, HABBIKU U CIIOCOOLI 1eSITeIbHOCTH:

Kypc 7-9 knacca npegycmarpuBaeT GOpMUPOBAHHE Y NIKOJIBHUKOB 00IICY4COHBIX YMEHHI U HABBIKOB, YHUBEPCATIBHBIX
CIIOCOOOB JICSTEIBHOCTH M KIIIOYEBBIX KoMIMeTeHUWH. [Ipuopureramu i HMIKOJIBHOIO Kypca (M3MKM Ha 3Tare OCHOBHOTO
o011ero 00pa3oBaHUS SBISFOTCS:

Tlosnasamenvhas desmenbHOCHb!

- WCIIOJB30BaHME IS MO3HAHMS OKPY’KAIOUNIETO MHpPa pa3lIMYHBIX €CTECTBCHHOHAYYHBIX METOJOB: HAOIIOICHHE,
U3MEPEHHUE, SKCIICPUMEHT, MOACIHPOBAHUE;

- (hopMHpOBaHUE YMEHHUH pa3nnyaTh (haKThl, THIIOTE3b], IPUYNHBI, CIICACTBHS, JOKA3aTEIbCTBA, 3aKOHBI, TCOPHH;

- OBJIQJICHNE aJEKBATHBIMHU CITOCOOAMHM PEIICHNS TEOPETHUECKHUX U SKCIIEPHUMEHTANBHBIX 33/1a4;

- MpUOOpETEeHNUE OIbITa BBHIABMKEHHUS THIIOTE3 JUIS OOBSICHEHUS! U3BECTHBIX (DAKTOB M IKCIIEPUMEHTAJIBHOW MPOBEPKH
BbIJIBUT'aCMBbIX I'IIOTE3.

Hnghopmayuonno-koMmyHUKamuenas 0esimenbHoCmy.

- BJIa/ICHHE MOHOJIOTMYECKON U JIMATIOTHYECKOI peyblo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOYKY 3pEHHsI cOOeceaHNKa
1 MpU3HaBaTh MpaBO HA UHOC MHCHUC,

- UCTIO0JIb30BAaHUEC JId PCUICHUSA IMMO3HABATCIIbHBIX 1 KOMMYHUKATUBHBIX 3a/1a4 pa3JIMYHbIX UICTOYHUKOB I/IH(bOpMaHI/II/I.

Pedghnexcusnasn deasmenvrocmo:

- BJIaJICHNE HAaBBIKAMH KOHTPOJISI M OIIEHKH CBOEH JEATEIbHOCTH, YMEHHEM IPEIBUICTh BO3ZMOXHBIE PE3yIbTaThl CBOMX
JIEUCTBUI:

- opraHu3anys y4eOHOH AeATeTbHOCTH: TIOCTaHOBKA 1I€JH, IUIAHUPOBAHUE, OIPE/ICNICHHE ONTHMAIEHOTO COOTHOIICHHUS
LETIH ¥ CPEACTB.

Hcnoabiyemble (popMbl, cIOCOOBI M CPEeACTBA NPOBEPKH M OLIEHKH pe3yJIbTATOB 00yueHHMs 0 JaHHOW padouyei
nporpamme:

@dopMBbl KOHTPOJISA: CAMOCTOsITENIbHAs PaboTa, KOHTPOJIbHAs paboTa; TeCTHpOBaHue; JabopaTtopHas pabora;
(poHTaNIBHEIN onpoc; GU3NYEeCKUil TUKTaHT; JOMAIIHUHN 1a00paTOPHBIH MPaKTHKYM.

AHHOTanuA K padoyeii mporpamme no ¢gusuke 7 Kjiacc

Pabouas mporpamMma coCTaBjeHa Ha OCHOBE [IpuMepHON mporpamMmbl OCHOBHOTO 00Iero oodpasosanus 1o (usuke(7-9
KJacchl) B aBTOpckoit nporpammel E.M.I'ytauk, A.B.Ilepeimkuna «®Pu3nka.7-9 kmaccel», paccuntanHoi Ha 70 gacoB B rox (1o 2
gyaca B Hemenro)(COOpHHK — mporpamMM Ui o0mieoOpa3oBaTeNmbHBIX  yupexneHwit:dusmka.  ActpoHomust.7-11
k11./B.A.Koposun,B.A.Opmos.-M.:[Ipoda,2010.) ¢ yaetom TpeboBanuii @enepaipbHOT0 KOMIOHEHTa ['0CyJapCTBEHHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa3oBaHus 1o ¢usuke mo yueOHuky [lepeimknaa A.B. «Dusmuka-7».

PabGouas mporpamma paccuntana Ha 68 4acoB B roJ (110 2 yaca B HEJIEJIO).

[MpomexxyrodHast aTTecTanysi HPOBOJMTCS B (JOPME MMCHMEHHBIX padoT, PU3HYECKUX JUKTAHTOB, SKCIIPECC - KOHTPOJIS, TECTOB,
B3aMMOKOHTPOJIS; HTOTOBAs aTTECTALMS - COTTIaCHO Y CTaBy 00pa30BaTEeIbHOTO yUPEKIACHUSL.

dopma BBITIONHEHHS J1a00paTOPHBIX PabOT BBIOMPAETCS C Y4eTOM OCOOeHHOCTeH Mporecca oOydeHHsI U KOHTHHTEHTa
oOyuaromuxcsa. [IpoBoauTs paboTEl MOKHO (PPOHTANFHO, NEMOHCTPAIIMOHHO, B BUJAE PEIICHHWS NPOOIIeMHON 3amadu, B (opme
TPYIIIOBOTO HCCIEIOBAHMS OTAEIBHBIX 3aBUCHMOCTEH W3y4aeMoro SBICHHA, B (OPME YPOKOB-OIIBITOB WIH JIOMAIIHUX
00s13aTeNbHBIX HCCIIeAOBaHIA. Bpems mpoBeneHust mabopaTopHO# paboTel MOKeT BapbupoBathes oT 10 1o 40 MuUHYT.

[IporpaMma KOHKPETH3UPYET COMCpKAHNE IPEAMETHBIX TeM, IIpeIaraeT pacipeaeicHne IpeMETHRIX YacoB 10 pa3aeiaM
Kypca, MOCJIENOBaTEIIFHOCTh HM3YYEHHS TEM W pa3felioB C yYeTOM MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBS3€H, JOTHKH
y4eOHOTo Mpo1ecca, BO3PACTHBIX 0OCOOEHHOCTEH yJamxcsl.

Henn nzyvyenns ¢pusnku



N3ydenne pu3uky B 7 Kilacce HANMPaBJICHO HA TOCTIKEHUE CIIEAYIOMUX MEeH:

* OCBOCHHE 3HAHMI O MEXaHWIECKHUX SIBICHUAX; BEITMUNHAX, XapaKTEPU3YIOLINX TH SBJICHHS; 3aKOHAX, KOTOPHIM OHH
HOAYMHAIOTCS; METOJAX HAYYHOTO IO3HAHUS MPUPOABI 1 (POPMHUPOBAHME HA ITOI OCHOBE MPEACTABICHUN O PU3NIECKON KapTHHE
MHpa;

* OBNIAJICHUE YMEHHWSAMH IPOBOAWTH HAOIIONCHMS NPHUPOAHBIX SBICHUH, OMICHIBATh M 0000IATh PE3yIbTAaTHI
HaOJIIOEHNUH, NCIIOIB30BATh MIPOCTBIE M3MEPHUTENbHBIE HMPUOOPHI IS M3YUCHHS (PU3NYECKHUX SIBICHHH; IPEACTABIATH
pe3ynbTaThl HaOMIOACHUH WM HM3MEPEHUH C IOMOIIBIO TaOIHI, TpaduKOB U BBISIBIATE Ha 3TOW OCHOBE 3MIHMPHYECKHE
3aBUCHMOCTH; IPUMEHSTD I10JydeHHbBIE 3HAHUS I OOBSICHEHUsSI Pa3HOOOPa3HBIX NPHPOIHBIX SIBICHUH W IPOLECCOB,
NPUHLUIIOB JEWUCTBHS BaXHEHINIMX TEXHWYECKUX YCTPOMCTB, JUIS peLIeHHs (GU3MUECKUX 337ad;

* pa3BHUTHE II03HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH, CAMOCTOSTEIHHOCTH B
NpUOOPETEHUN HOBBIX 3HAHUH NPH pelIeHUH (HU3MYECKUX 33724 U BBITOJIHEHUH SKCIIEPUMEHTANIBHBIX HCCIEIOBAaHUN C
UCIIOJIb30BaHHEM WH(OPMalMOHHBIX TEXHOJIOTHH;

* BOCIIUTAaHHUE YOEXKICHHOCTH B BO3MOXXHOCTH ITO3HAHHS IPUPO/IBI, B HEOOXOIMMOCTH Pa3yMHOTO HCTIOIb30BaHMS JOCTIKCHNH
HayKH 1 TEXHOJIOTUH [UIS JAaIbHEHIIETO Pa3BUTHSI YEIOBEUECKOTO O0IIECTBA, YBAXKECHHUS K TBOPLAM HAYKH M TEXHUKH; OTHOLICHUS K
(hu3MKe Kak K 3JIEMEHTY 00IIeue0OBeYeCcKOi KyIbTYpHI,

* IPUMEHCHHUE NTOIYICHHBIX 3HAHUH U YMEHHUH IS PEIICHNS NIPAaKTHIECKUX 3a/1a4 IIOBCEHEBHOM XHU3HH, IS 00ECTICUeHHS
6€e301macHOCTH CBOEH JKU3HHM, PAllMOHAIILHOTO MPUPOIOIOIb30BaHMS M OXPAHbI OKPYXKAIOIIEH Cpepl.

KonTtponsubIx padoT- 4 JIabopaTOpHBIX U MPaKTHIeCKUX padort - 8

AHHoOTaunus K padoueii nporpamme no ¢pusuke 8 Kiacce

Hean n3yuyenus ¢pusukn Pabouast mporpamma cocraBieHa Ha ocHOBE [IpuMepHOi IporpaMMbl OCHOBHOTO OOIIEro
obOpazoBanmus mo ¢muke(7-9 kimaccel) M aBropckoil mporpammbl E.M.I'yrauk, A.B.Ilepeimkuna «®wusnka.7-9 kiacce,
paccuntanHoit Ha 70 acoB B rof (o 2 gaca B Hexemto)(COOpHUK mporpaMM i 001e00pa3oBaTeIbHBIX YUpexkaeHmd: Om3uka.
Actporomus.7-11  xi./B.A.Koposur,B.A.Opmos.-M.:/Ipoda,2010.) ¢ yuerom TtpebGoBanuii dDemepalbHOrO KOMIIOHEHTA
l'ocymapcTBeHHOTO CTaHAApPTa OCHOBHOTO 00IIero 00pa3oBaHus Mo (usnke no yueOnuky Ilepoimkuna A.B. «Puznka-8».

Pabouas nmporpamma paccuntana Ha 68 4acoB B roJi (10 2 yaca B HEJIEIIO).

[pomexxyTo4Hast aTTecTanysi HPOBOIUTCS B (JopMe MMCHMEHHBIX padoT, PU3MYECKUX JUKTAHTOB, SKCIIPECC - KOHTPOJIS, TECTOB,
B3aMOKOHTPOJISI; UTOTOBAst aTTECTALUA - COITIACHO Y CTaBy 00pa30BATEIBHOTO YUPEKICHUS.

dopma BbINONHEHUS J1A0OPATOPHBIX PabOT BHIOMpAETCsl C Yy4eTOM OCOOCHHOCTEH mpolecca OO0y4eHHs W KOHTHHI'CHTa
obyuatommuxcsi. [IpoBoauTs paboThl MOXKHO (POHTAIBHO, IEMOHCTPAIIMOHHO, B BUIE pelIeHHs NpoOieMHO# 3amaun, B (opme
TPYIIIOBOIO HCCIENOBAHUS OTACNBHBIX 3aBHCHMOCTEH H3ydaeMOro SBJIEHHS, B ()OpME YPOKOB-OIIBITOB WM JIOMAIIHHX
00s13aTeNFHBIX HCCIICAOBAaHUA. Bpems mpoBeneHust 1abopaTopHO# paboTEI MOXKET BapbupoBatThes oT 10 1o 40 MUHYT.

[Tporpamma KOHKPETH3HPYET COAEP)KAaHNE IPEIMETHBIX TEM, TIPEUIaracT pacipeesieHHe IPEIMETHBIX YacoB II0 pa3/ienam
Kypca, IOCIIEA0BATEIIFHOCTh HM3YUCHHS TEM M Pa3AeioB C yYETOM MEXKIIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTWKH
y4eOHOT0 MpoIecca, BO3PACTHBIX OCOOEHHOCTEH yJarmxcs.

N3yuenue ¢busukn B 8 Kjacce HarpaBJIeHO Ha JIOCTUKEHHUE (&1 (139 {0011170:4 LeJyen:
* OCBOGHHUE 3HAHUH O TEIUIOBBIX, JIEKTPOMATHUTHBIX SBJICHUSX; BEJIMYMHAX, XapaKTEPU3YIOLINX TH SBJICHHS; 3aKOHAX, KOTOPBIM
OHHU TIOMYMHSIOTCS; METOJaX Hay4yHOTO IMO3HAHUWs MPHUPOAbl U (OPMHUPOBAHHE HA DTOW OCHOBE NPEJICTABICHUH O (H3MUECKOM
KapTHHE MHpa;
* OBJIaJICHUE YMEHUSIMHU IPOBOAMTH HAOIIOAEHHS NPHUPOAHBIX SBICHUH, ONKMCHIBATH M 0000IIATh pe3yJbTaTbl HAOIOACHHH,
UCIIOJNIb30BaTh MPOCThIE U3MEPHUTENbHbBIC MPUOOPHI Ul U3y4YeHUs! (PU3NYECKUX SBICHHUN; NPEICTABIATh PE3yabTaThl HAOIIOACHHI
WK U3MEPEHHMIT ¢ MOMOIIBIO TabJUL, rpauKOB U BBISBIATE HA STOH OCHOBE IMIIMPUYECKUE 3aBUCUMOCTH; TIPUMEHSATH ITOJY4CHHbIC
3HaHUs Uil OOBSICHEHHs PAa3HOOOPa3HBIX NPUPOJHBIX SBICHHH M HPOLECCOB, NPUHIMIOB NCHCTBUS BaKHEUIIUX TEXHHYCCKHX
YCTPOMCTB, I peIeHus (pU3NYeCcKuX 3a1a4;

* pa3BHTHE II03HABATEIIbHBIX HHTEPECOB, HHTEJUICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH, CaMOCTOSTEIFHOCTH B
NpHOOPETEHHH HOBBIX 3HAHMWA INIPH pelIeHMH (QU3NYECKUX 3aJad W BBINOJHCHUH AKCICPHUMEHTAIBHBIX HCCICIOBaHUH C
UCIIOJIb30BAaHUEM HH(OPMALMOHHBIX TEXHOJIOTHil;

* BOCIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUSI TMPHUPOJLI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS
JOCTHKEHUH HAYKH M TEXHOJIOTHIT JUIsl AajbHEHIIEero pa3BUTHS YEJI0OBEUECKOTr0 O0LIECTBa, yBAKEHHSI K TBOPIAM HAYKH M TEXHHKH;
OTHOIIEHHS K (PHU3MKE KaK K JJIIEMEHTY 00LIe4YeI0BeUeCKOil KyJIbTYpBI;

* NpUMEHEHHE TMOJYYEHHBIX 3HAHUA W yMEHHH JUIS peIIeHHs TNPAKTHYECKUX 3aJad IOBCEAHEBHOM IKM3HH, s
obecrieueHns: 0€30MACHOCTH CBOEH KHU3HH, PALMOHAIBHOTO IIPUPOIOIIONIB30BAHMS U OXPaHbl OKPYKAIOIIEH CPe/Ibl.

C ydeToM 00513aT€IbHOTO MUHUMYMa COJIEPXKaHUsI OCHOBHBIX 00pa30BaTEIbHBIX IIPOrPaMM, OTPAKEHHOTO B
[IpumepHoit nporpamMme 0CHOBHOTO 00111er0 00pa3zoBaHus B TeMy «TeruioBble SBIECHHU» 0OABICHBI 3JIEMEHTHI COICPKAHUS:
HEoOpaTHMOCTh MPOLIECCOB TEILIOIEPEIaun, B TEMY « DJIEKTPOMArHUTHBIE SIBICHUS - 91€KMPOMAZHUMHOE pelie, B TEMY
«CBeTOBBIE SIBICHUS - (HOPMYJIa JIMH3EI

KonrponbHbix pabor- 4

JIabopaTopHBIX M MPAKTHYECKUX PaboT - 9

AHHoOTauus K padoueil nporpamme 1o ¢pusuke 9 kiace
Paboyast mporpamma COCTaBjeHa Ha OCHOBE [IpHMepHOI porpaMMbl OCHOBHOTO 0011ero obpaszoBanus mo ¢usuke(7-9
KJaccel) U aBTopckoit mporpammsel E.M.I'ytHuk, A.B.Ilepeimknna «®@usnka.7-9 xiacce», paccuntanHoi Ha 70 gacoB B Tojx (10
2 waca B Henmemo) (COopHMK miporpaMM JUIsl  0OIIeoOpa3oBaTelnbHBIX  yupexaeHuit: @dumsmka. AcTtpoHOoMms.7-11



ki1./B.A.KoposuH, B.A.Opnos.-M.:JIpoda,2010.) ¢ yderom TpeboBannii DenepanbHOr0 KOMIIOHEHTa [ 0OCyIapCTBEHHOTO
CTaHaapTa OCHOBHOTO 001Iero o0pa3oBanus mo pusuke o yaeoHuky Ilepeimknna A.B. «Duznka-9y.

Pabouas mporpamMmma paccuntana Ha 68 4acoB B roj (110 2 yaca B HEJIEIIO).

IpoMexxyTo4Hasi aTrTecTalysi MPOBOAUTCS B (OpME MUCHBMEHHBIX PabOT, (PU3MYECKUX JHKTAHTOB, IKCIPECC - KOHTPOJIS,
TECTOB, B3aHMOKOHTPOJISI; UTOTOBASI ATTECTALIUS - COTIACHO Y CTaBy 00pa30BaTENbHOIO YUPEK ACHHUS.

dopma BEHITIOHEHHS T1a00pPaTOPHBIX pabOT BRIOMPAETCS C YUeTOM OCOOEHHOCTEH mporecca 00ydeHHsS W KOHTHHTEHTa
obyuatommuxcs. [IpoBoauts paboTel MOXHO (PPOHTANBHO, IEMOHCTPAIIMOHHO, B BHJIE PELICHUS MpOOJIEeMHOH 3a1adu, B popme
TPYIIOBOIO HCCJIEAOBaHUS OTAENBHBIX 3aBUCHMOCTEH H3ydyaeMoro sBJIEHHsS, B (OpME YpPOKOB-OIBITOB MM JIOMAITHUX
00s13aTeNIbHBIX MccileioBanuil. Bpems nmpoBenenuns nadbopaTtopHoi paboTel MOXKET BapbupoBarbesi oT 10 1o 40 MUHYT.

[IporpamMma KOHKpPETH3UPYET COAEp)KaHWE MPEIMETHBIX TeM, NpeIaraeT paclpelesieHue MPEeJMETHBIX YacoB II0
pa3zenam Kypca, MOCIeA0BaTeNbHOCTh M3YUSHHsI TeM M Pa3ZeoB C YYeTOM MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKHU Y4eOHOT0 Mpoliecca, BO3PaCcTHBIX 0COOEHHOCTEH yJanuxcs.

enu u3yyenus Gusnku

Wzydenne dhuznku B 9 Kiacce HANIPaBICHO HA JOCTIKCHHE CIIEAYIOMINX [IENIeH:

* OCBOCHHE 3HaHMH O MEXaHWYIECKUX, JIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUAX; BEIMUMHAX, XapaKTCPU3YIOIUX 3TH
ABJICHUS; 3aKOHAX, KOTOPHIM OHH MOJYUHSIOTCS; METOJaX HAay4HOTO MO3HAHMS NPHPOABI U (OPMHUPOBAHHWE HA 3TOH OCHOBE
MPEICTaBICHUN O GU3NUECKON KapTHHE MUPA;

* OBJAJCHWE YMEHHSIMU IPOBOJWTH HAONIOJEHUS TPUPOAHBIX SBICHWH, OMUCHIBATH M 0000LIATH PE3YJIBTATHI
HaOJIOZCHWUH, HCIIONB30BaTh NPOCTHIE W3MEPHUTENbHbIE NPHOOPHI s HM3y4eHHs (U3NYECKUX SIBJICHHUH; IPEJCTaBIsATh
pe3ysbTaThl HAOMIONCHUI MM M3MEPEHHH C IMOMOLIbI0 Tabiul, TpadUKOB M BBISABIATH Ha 3TOW OCHOBE SMIIMPUYECKHUE
3aBUCHMOCTH; MNPUMEHSTHh MOJYyYCHHBIE 3HAHUS Ui OOBSCHEHHS pPa3HOOOPa3HBIX NPUPOJHBIX SIBICHHH M IPOILIECCOB,
NPUHLUIIOB JIEHCTBHS BRXKHEHIINX TEXHUYECKUX YCTPOMCTB, [UIsl pelieHns pU3nvecKux 3anad;

* pa3BHUTHE IO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH, CaMOCTOSTENBHOCTH B
NpHOOPETEHNN HOBBIX 3HAHUM NPH pPEUICHNH (QU3MYECKUX 33/7a4 W BBITOJHEHHH SKCIIEPUMEHTAIBHBIX HCCICIOBAHUHA C
HCIIOJIb30BaHUEM NH(OPMAMOHHBIX TEXHOJIOTHH;

* BOCIIHTaHHE YOEXICHHOCTH B BO3MOJKHOCTH ITO3HAHHS NPHPOIBI, B HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BaHMS
JOCTH)KEHUH HAayKW W TEXHOJIOTHH Ul JajdbHEHIIEro pa3sBUTHS UYEIOBEUECKOro OOIIecTBa, YBaKCHMS K TBOPIIAM HAyKHd U
TEXHHUKH; OTHOIICHHUS K (Pr3MKe KaK K DIIEMEHTY O00IIeUeI0BEeYECKOH KyIbTYpPHI;

* MPUMEHEHME IOJIyYEHHBIX 3HAaHUH M yMEHHUIl Ui pelleHHs MPaKTUYeCKUX 3aJad IOBCEIHEBHOW JKM3HH, I
obecrieueHnst 0€30MaCHOCTH CBOEH KHU3HH, PALMOHAIBHOTO TIPHPOIONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpebl.

C yueToM 00s3aTeNPHOTO MHHHMYMa COJEPXKaHUS OCHOBHBIX O0pa30BaTEJbHBIX NPOrpaMM, OTPAXKCHHOI'O B
[TpumepHOii porpaMMe OCHOBHOTO 0OIEro o0pa3oBaHHUS B TeMy «3aKOHBI B3aMMOJICHUCTBUS M IBHIXKCHUS TEID) JA00aBICHBI
JNIEMEHTHI coJiepkaHus: PaBHOMepHOE ABMKeHHE TT0 OKpyKHOCTH. [lepron u yactoTa oOpaiieHus. PeakTHBHBIN JBUraTeb.

C yueTroM MHHHMMaJILHOTO Habopa J1labopaTOpHBIX PaboT, OTpakeHHOTro B [IprMepHOl MmporpaMme OCHOBHOTO OOILIETo
o0pa3oBaHMs B Tpoliecce peanu3anyu TeMbl «CTpoeHHe aTtoMa M aTOMHOTO sApa» JOCTaTOYHO BBIMOJHHUTDH CIEYIOIIUE
nabopaTopHBIE PabOTHI:

W3yyenne nenenus siapa atoma ypasa 1o ¢pororpaduu TpeKos.

W3yyenne TpeKoB 3apsHKEHHBIX YaCTHII IO TOTOBBIM (oTOrpadusim.

KonTtponpHeIX padoT- 4

JlabopaTOpHEIX U MpaKTHIECKUX padoT - 4

AHHOTanus K padouum nporpammam no ¢usuke 10 - 11 kaace

dusmka Kak Hayka 0 HauboJsee OOLIMX 3aKOHAX MPHUPO/BL, BBICTYNAsl B KaUeCTBE Y4E€OHOTO MpeAMeTa B IIKOJIE, BHOCHT
CYIIECTBEHHBII BKJIAJ B CHCTEMYy 3HaHMH 00 oOkpyxkaromeM Mmupe. OHa pacKpblBaeT pojb HAayKHM B 3KOHOMHUYECKOM H
KyJIbTYpPHOM DPa3BUTHH OOIIECTBA, CIOCOOCTBYET (POPMHUPOBAHHIO COBPEMEHHOTO HAyYHOTO MHpPOBO33peHMs. s pemeHus
3aga4 (OPMHUPOBAHHMS OCHOB HAayYHOTO MHPOBO33PEHUS, Pa3BUTHS HHTEIUICKTYAJIBHBIX CIHOCOOHOCTEH M MO3HaBaTEJILHBIX
MHTEPECOB IIKOJIBGHUKOB B IPOIECCe M3yYeHUS! (PU3MKHW OCHOBHOE BHHMAaHHWE CIEIyeT yJeNsAThb He Iepefadye CyMMBI TOTOBBIX
3HAHMH, a 3HAKOMCTBY C METOJaMH HAyYHOTO MTO3HAHHS OKPY’KAIOLIero MHUpa, MOCTAHOBKE MPOOIIeM, TPEOYIONNX OT YJaIInXcs
CaMOCTOATENLHOM NIESTENBHOCTH 110 MX paspenieHuto. [logdepkHeM, 9TO 03HAKOMIICHHE IIKOJBHHKOB C METOJaMH HAaydHOTO
TIO3HAHMUS NpeAIoaraeTcs MpOBOAMNTh NPH U3YUYSHHU BCEX Pa3JelioB Kypca (PU3NKH, a HE TOJIBKO NPH U3YYSHUH CIIEIHAIBHOTO
pa3zena «Pu3nka u GpU3HUECKHe METOABI H3YIEHHUS IPUPOJIBD».

I'ymannTapHoe 3HaueHHe (HM3MKHM KaK COCTABHON 4YacTH OOIIero oOpa3oBaHMHM COCTOWT B TOM, YTO OHA BOOPY)KaeT
MIKOJIbHUKA HAYYHbIM MEMmo0OM NO3HAHUA, TIO3BOJIIIOIINM HOTy4aTh OOBEKTUBHBIC 3HAHHUS 00 OKPY’KAIOLIEM MHUPE.

3HaHne (PU3WYECKUX 3aKOHOB HEOOXOIWMO ISl M3YYEHUS XMMHH, OWOJIOTHH, (QU3HUECKO reorpaduu, TeXHOJIOTHH,
OBX.

Kypc ¢usuxu B mpuMepHOii mporpaMmMe OCHOBHOTO OOIIero o0pa3oBaHUs CTPYKTYPHPYETCS Ha OCHOBE PaCCMOTPEHUS
pasnuuHbIX (OpM JABMIKEHHS MaTepud B TOPSJIKE WX YCIOXKHEHMS: MEXaHWYECKHE SIBJICHUS, TEIUIOBBIE SIBJICHUS,
JNEKTPOMArHUTHBIE ABJICHHS, KBAaHTOBbIE sABIeHUs. DU3KKa B OCHOBHOH IIKOJE M3Y4aeTCsl HA YPOBHE PACCMOTPEHMsI SIBICHUN
HPUPO/IbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DM3UKH U IPUMEHEHHEM 3THX 3aKOHOB B TEXHUKE U TIOBCEHEBHOM XHU3HH.

Henn nzydyenns ¢pusnku

- 0cBoeHue 3HaHUull O MEXAaHWYECKHX, TEIUIOBBIX, OJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHHSX; BEJIWYMHAX,



XapaKTEepU3YyIOUIUX O3TH SBICHMSA; 3aKOHAX, KOTOPHIM OHHM MOJYMHSAIOTCS; METOAAX HAyYHOTO TIIO3HAHUS TPHPOABI H
(hopmupoBaHKe Ha 3TOH OCHOBE TPEACTABICHUH 0 (hr3muecKkoi kapTuHe Mupa. O CTPOCHHUH W 3BOJIONHH BceneHHol;

- 3HAKOMCMBO C OCHOBAMU (PU3UYECKUX Meopull. KIACCHYECKOW MEXaHHKH, MOJICKYISIPHO-KHHETHYECKOH TEOpHH,
TEPMOIMHAMUKH, JIEKTPOIUHAMHUKH, CIICIIHATIBHON TEOPHEH OTHOCHTEIIPHOCTH, KBAHTOBOH TEOpHUH;

- ogradenue yMeHuaMu TPOBOANTH HAOMIONEHWS TPHPOAHBIX SIBICHHH, OIHMCHIBATH M 0000OLIATH PE3YyIHTATHI
HaOJIOEHNH, HWCIIONb30BaTh IPOCTHIE H3MEPHUTENbHBIC MNPHOOPBI A HM3YYEHHS (HU3NYECKUX SIBICHHH; IPEACTaBISThH
pe3ynbTaThl HAOMIONCHUH WM HM3MEPEHHH C MOMOIIBI0 Talnui, rpaMKoB M BBIBISATH Ha 3TOH OCHOBE SMIIMPUYECKHUE
3aBUCHMOCTH; NPUMEHSTH MOJyYCHHBIE 3HAaHUS U1 OOBSICHEHHS pa3sHOOOpasHBIX IPHUPOAHBIX SIBICHHMH M MPOLIECCOB,
NPUHLUIIOB JIEHCTBHS BAXKHEHIINX TEXHUYECKUX YCTPOMCTB, [UIsl pelieHns] pU3nYecKux 3amad;

- paszeumue TIO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKHUX CIHOCOOHOCTEH, CaMOCTOSITEIBHOCTH B
NPUOOpPETEHUN HOBBIX 3HAHUH, NMPH pElICHUH (U3MYECKUX 3aJad W BBINOJHEHHH OSKCIIEPUMEHTANIBHBIX HCCIECIOBaHHN C
UCII0JIb30BaHHEM HH(OPMAIMOHHBIX TEXHOJIOTHH;

- gocnumanue YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHHSI 3aKOHOB IIPHPOABL, B HEOOXOIUMOCTH pPa3yMHOTO
MCIIONIb30BaHMSA TOCTIDKCHUH HAYKN M TEXHOJIOTHH 7SI adbHEHIIET0 pa3BUTHS YEIOBEYECKOT0 OOIIECTBA, YBAXKEHHS K TBOPIIAM
HAayKH 1 TEXHUKH; OTHOMICHHUS K (PU3HUKE KaK K JJIEMEHTY OOIIEeYeTI0BEUECKOM KyIbTYPHI.

- UCNONb306AHUE NOMYYEHHbIX 3HAHUU U YMeHutl ISl PEIICHUS TPAKTUYECKHX 3a/4ad ITOBCEAHEBHOM JKH3HH,
obecrieueHns1 0€30MMACHOCTH CBOEH XKHU3HH, PALMOHATBHOTO IPHPOIOIIOIB30BAHISI M OXPAHBI OKPY>KAIOIIEH CPE/IBL.

CBeeHusi 0 mporpaMmme:

Pabouas mporpamma mo (U3MKEe COCTaBiIeHa Ha OCHOBE (hefepalbHOrO KOMIIOHEHTa TIOCyJapCTBEHHOTO
CTaHJapTa OCHOBHOT'O 00IIero 00pa3oBaHHUsI.

W3yuaemblii mMaTtepuan pa3OMT Ha TeMaTHueckue Ojoku (Moxynw). B pamkax Moayns ydammecs MOTYT
BBIOMPATh Pa3IMYHbIC YUeOHbIE TPACKTOPUH, HO CPOKH OKOHYAHHUSI MOJYIISl CTPOTO OTPaHUYEHBI KOHTPOJILHBIM MEPOIPHUSITHEM.
KonmdecTBo 4acoB Ha M3y4eHHE OTAEIBHBIX TE€M HE M3MEHEHO, CTPYKTYpPHBIN IMOPAJOK M3YUEHHS TEM COXPAaHEH, paclINpeHHe
coJiepkaHusl ydeOHOTO MaTrepuaia IMPOUCXOIMT B IPOIECCE PEIICHUS CIEHHAIbHO IOAOOPaHHBIX pPa3HOYPOBHEBBIX 3a/ad
(Cucrema 3amauq).

Kype ¢msumkm 10 — 11  xmacca Brmowaer § pasmenoB: «MexaHukay, «MomnekynsapHas ¢usnka. TepMoaumHAMUKAY,
«OnexrponuHamuka». Kypc ¢msmkm 11 ximacca Bkimodaer 5 paszenoB: «DIeKTpoAuHaMHKay, «KoneOaHUS W BOIHBDY,
«Omntukay, «KBanToBas Gpusznkay, «QIEMEHTHI ACTPOYUIUKID».

JlaHHast CTPYKTypa Kypca UMEET CICAYIOIINE 0COOeHHOCmU:

. TEOpHsI OTHOCUTENBHOCTHU U3Y4aeTcs cpa3y Mociae MEXaHUKU U JI0 AJIEKTPOAMHAMUKH U ONTHKH, YTO MO3BOJISAET
MOKa3aTh MECTO MEXaHHKH B COBPEMEHHOH (pu3nyeckoll KapTHHE MHpa M C CaMOro Hadajia M3y4eHHs Kypca ClieloBaTh HJce
€/IMHCTBA KJIACCUYECKOI U COBPEMEHHO (hU3UKH;

. Janee cienyeT OONBbIIOW pa3ziesl O CTPOSHHM M CBOMCTBAax BEIECTBA, B KOTOPOM BCIE] 33 KJIACCHUYECKUMU
NPE/ICTABICHUSAMHA MOJICKYJSIPHOH  (DM3MKH, BKIIOYAIOLIEH MOJIEKYJSIPHO-KMHETHYECKYI0O TEOPHUI0 U TEPMOJIUHAMUKY,
paccMaTpuBarOTCsl KBAHTOBBIE HIeU (PU3MKU aTOMa, aTOMHOTO S,Ipa ¥ DJIEMEHTapHbBIX YacTHII.

Pabouast mporpamma Kkypca pa3paboTaHa Ha OCHOBe aBTOpckoil mporpammbl B.C. [lanromenkos, O.B.
KopmryroBa — (6a30BbIil ypoBeHb), TporpaMMbl 0011e00pa3oBaTeIbHBIX yupexaeHuit - M., IIpocemenne.

Y4eOHO-MEeTOANYECKHH KOMILJIEKC:

1. Vuebnuxu:

st 10 ximacca obmeoOpa3oBatenbHbIX yupexxaennit / .5, Mskumes, b.b. bByxosues, H.-H. Cotckwmii. — 15-¢ m31. — M.:
Ipoceemenwue, 2006. — 365 c./;

st 11 kimacca  oOmeoOpasoBarenbHbIx yupexaenuit / .51, Mskumes, b.b. byxoBue — 156-¢ m3n. — M.:
Ipoceemenwue, 2007. — 365 c./;

2. Coopnux 3adau no ¢usuxe: nist 10-11 kmace odiieodpasoparenbubix yupexaenuit / Cocrt. I'.H. Crenanosa. — 9-¢
3. M.: IIpocsemenne, 2003.

HNudopmanus o koauvecTBe yueOHbIX yacoB: 10 kmacc — 68 yaca (2 yaca B Heneno); 11 kmacc — 68 gacoB (6a30BbIf
YpOBEHb CTaHIapTa 2 yaca B Hezenro) U 170 gacoB (mpoMIIbHBIA YPOBEHB CTAaHAAPTa 5 YaCOB B HEECIIIO)

Beanymue ¢gopmMbl 1 MeTOAbI, TEXHOJIOTUM 00yUeHUSI:

@opwmbl _opraHuzanyy _y4eOHBIX 3aHATHH: W3y4YeHHE HOBOTO MaTepHaia; CEeMHUHApCKHe 3aHSTHS; OOOOLIeHUS |
CHCTEeMaTH3allMH; KOHTPOJIbHBIE MEPOIIPHUSTHSL.

Hcnonp3yembl Metosbl o0ydenus (o M. 5. JlepHepy): 0OBSICHUTENLHO-WILIIOCTPATHBHBIN; MPOOJIIEMHOE H3JI0XKEHHE,
9BPUCTUYECKHH, UCCIIEI0BATEIBCKHH.

Hcnonb3yemble earorndeckue TeXHOJOrHU: WHPOPMAIIMOHHO-KOMMYHHKAIMOHHbIE; KOMIIETEHTHOCTHBIA MOAXOM K
oOyuenmto (aBropsl: Xytopckuit A.B., 3umussa U.A.), nuddepenmmpoBanHoe o0yuenue (aBrop: ['yzees B.B).

MexaHu3mMbl GOPpMUPOBAHMS KJIKOUYEBBIX KOMIIETEHIIUI YUAMXC |

OnTuUManbHBIM ITyTeM Pa3BUTHS KIIOYEBBIX KOMIIETCHIMI YYaIUXCsl SIBISIETCS] CTUMYJIMPYIOIIUT IpoLiece pelieHus
3a/1a4 MpH WHUIMATHBE ydalmerocs. PemeHwe 3agad sBISETCS OJHUM M3 BaXXHBIX (DAKTOPOB, pa3BUBAIOIIMM MBIIUICHHUE
YeJIoBeKa, KOTOpOe TJIaBHBIM 00pa3oM (opMupyeTcss B Ipollecce NMOCTAHOBKM W pEIISHWH 3a1ad. B mporecce pemeHus
Ka4eCTBEHHBIX M PACUETHBIX 3a]ad 1Mo (PU3MKe ydalrecs: NpHoOpeTaoT «yHHBEpCaIbHbIC 3HAHUS, YMEHHS, HABBIKM, a TaKXKe
OIIBIT CAaMOCTOSITEJIHOM IEATeNbHOCTH U JIMYHON OTBETCTBEHHOCTH», YTO COOTBETCTBYET ONPENEICHHIO ITOHSATHS KIFOYEBBIX
KOMIIECTECHIIHIA.

IMTone pemaempix 3a1au — CucteMa 3ajad - yAOBIETBOPSIET BHYTPEHHUM MOTPEOHOCTSIM YYaIIMXCsl; BEIBOAUT 3HAHMUS,
YMEHHS U HaBBIKM BCEX YUCHHMKOB Ha CTaHAapT 00pa3oBaHMs (IIpOrpaMMa MUHHUMYM); aKTHBU3UPYET TBOPUYECKHE CIIOCOOHOCTH,




HalleJIMBAacT HAa HMHTCTPALMIO 3HAHUH, IMOJIYYEHHBIX B MPOIECCE HM3YYEHHs pPa3IMdHBIX HAyK, BEJCT K OPHUEHTHUPOBKE HA
riobanbHBIE TPHU3HAKH, (TIOCIEOHEE YTBEP)KACHHE OTHOCHTCS K YdYaliuMcs, paOoTaromyM Haj 3aadaMy IMPOABHHYTOTO
YPOBHSI); IPAKTUKO-OPHEHTHPOBAaHA, COACPKHUT COBPEMEHHBIE 3a/1auM, OTPAXKAIOIINE YPOBEHb PAa3BUTHS TEXHHUKH, HAICIMBACT
Ha MOCJIEAYIONIYI0 PO(GECCHOHATIBHYIO JEATEIbHOCTh, YTO 0COOCHHO aKTYaJbHO JUISl BHITYCKHHKOB.

B umH(bOpManmoHHOI CTPYKType MO Y4eOHBIX 3a/1ad, 3aKIIOYCHBI COOTBETCTBYIOIIME BHIBl 3HAHUI W YMEHHH,
JETEPMUHUPYIONINE TAaKUEe BUABI yIcOHO-TIO3HABATEIBHON [ESATENbHOCTH, KAaK MO3HABAaTENbHAs, NPAKTHYCCKas, OICHOYHAs,
yueOHas. Pemenue 3aiau siBnsiercst 3 (heKTHBHBIM CIIOCOOOM peaii3alii KOMIIETEHTHOCTHOTO MOAX0/a K 00y4eHHIO.

OO0mey4eOHbIe yMeHUSI, HABBIKH M CIIOCOOBI 1eSITeJIbHOCTH

Pabouast mporpamma npeaycmarpuBaer (OPMHPOBAHHE Y IIKOJIBHUKOB OOIIEYYEOHBIX YMEHHH W HaBBIKOB,
YHUBEPCAJIbHBIX CIIOCOO0B AEATEIBHOCTH M KITIOYEBBIX KOMITETEHIMH. [IpropureTamMu It IIKOJIBHOTO Kypca (U3MKH Ha JTare
OCHOBHOTO 00111er0 00pa30BaHus SBISIFOTCS:

To3nasamenvhasa OessmenvbHOCHb!

- WCIONb30BaHUE [UIS TO3HAHHS OKPYKAIOLIEro MHpa Pa3iMYHBIX ECTECTBCHHOHAYYHBIX METOJOB: HaOJIOJCHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICITUPOBaHHE;

- opMHUpOBaHNE YMEHHH pa3H4aTh (aKThl, THIIOTE3bI, IPHYHHBI, CICICTBHA, OKa3aTeIbCTBA, 3aKOHBI, TCOPHH;

- OBJIQJICHHE A/ICKBATHBIMH CIIOCOOAMH PEIICHNUS TEOPETHYESCKUX M SKCIIEPUMEHTAIIBHBIX 33/1a4;

- IpHOOpPETEeHNE OIbITa BEIABIKECHHS THUIIOTE3 Ul OOBSICHEHHS M3BECTHBIX (PaKTOB M HKCIICPUMEHTAIBHONW IPOBEPKH
BBIJIBUT'aEMbBIX THIIOTE3.

HUngopmayuonno-KoMMYHUKAMUBHAS 0eAMENbHOCb!

- BJIa/ICHHE MOHOJIOTHYECKON U JMANOTHYECKOI pedblo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOYKY 3PEHUs COOECeTHUKA
1 MpU3HaBaTh IMMpaBO HA UHOC MHCHUC,

- UCTIO0JIb30BAaHUEC JId PCUICHUSA MMTO3HABATCIIbHBIX 1 KOMMYHUKATHUBHBIX 3a4a4 pa3JIMIHbIX HCTOYHUKOB I/IH(I)OpMaI_II/II/I.

Peghnexcusnasn deamenvrocmo:

- BJIaJICHAE HABBIKAMY KOHTPOJIS M OLICHKU CBOCH NEATEIBHOCTH, YMECHHEM IIPEIBHACTh BO3MOXKHBIE PE3YIbTaThl CBOMX
IEUCTBUM:

- opraHm3auus y4eOHO NesTenbHOCTH: IOCTAaHOBKA LENH, NIAHUPOBAHUE, OINPEIENICHHE ONTHMAIbHOTO COOTHOIICHHUS
eI M CPEICTB.

Hcnoabiyemble (popMbl, cIOCOOBI M CPeACTBA NPOBEPKH M OLIEHKH pe3yJIbTAaTOB 00yueHHMs N0 JaHHOW padouyei
nporpamme:

DopMBI KOHTPOJISI: CAMOCTOSITENbHAs pad0Ta, KOHTPOJIbHAS paboTa; TECTHPOBaHHKE; JlabopaTopHas paboTa; (GpOHTAIBHBIH
orpoc; GU3NUECKUi TUKTAHT; JOMALIHUI J1a00paTOPHBII

AHHoTanus k padoyeii nporpamme no ¢usuke 10-11 kiaaccnl

IIporpamma cocTaBieHa Ha ocHOBe DelnepaIbHOT0 KOMIIOHEHTa TOCYAapCTBEHHOI'O CTaHIapTa CpeiHero (TOJIHOTO)
obrrero oopaszosanust u [IpuMepHoil mporpammsl o (usuke. DenepanbHblii 0a3UCHBIN yUeOHBIH IaH sl 00pa30BaTEIbHBIX
yupexaernuii PO orsogur 140 4 mis o0s3aTepbHOTO M3y4eHUs Gu3nKu Ha 6a30BoM ypoBHe B 10-m u 11-M kmaccax (mo 70 1 B
Ka)KIIOM 13 pacuéra 2 4 B HEJIeJII0).

Pabovas mporpamma paccunTana Ha 68 4acoB B T0J (110 2 Jaca B HEZIEINIO).

Wzyyenne ¢um3uku B cpenHUX (MONHBIX) 00Opa3oBaTENbHBIX YUYPEXKICHUSIX Ha 0a30BOM ypOBHE HAINpaBIeHO Ha
JOCTHKEHHE CIIeTyIOIINX [eNeH:
* OCBOEHHeE 3HAHUH 0 (YHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPHHIMIAX, JISKAINX B OCHOBE COBPEMEHHON (pu3nueckon
KapTHUHBI MUpa; HanboJiee BAXKHBIX OTKPHITUIX B 007aCTH (DU3UKH, OKa3aBIINX ONPEAEISIIOLIee BINsHUE Ha Pa3BUTHE TEXHUKH U
TEXHOJIOTHH; METOAAaX HayYHOTO MO3HAHUS IPUPOIBI;
* OBJIaJleHUe YMEHUSIMHM TIPOBOJUTEH HAOJIOIEHUS, IJIAHUPOBATh U BBITIOJIHATH AKCIIEPUMEHTHI, BBIIBUTATh THIIOTE3bI U CTPOHUTH
MOJICIIH, IPUMEHSTh 3HAHUS JUIsl O0BACHEHUS (PU3MUYECKUX SBJICHUI M CBOWCTB BEILECTBA; pelliaTh MPOCThIE 33/1a4u 110 (U3HKE;
OLIEHMBATh JJOCTOBEPHOCTh ECTECTBEHHOHAYYHOH HH(pOpMAINK;
* pa3BHTHe NMO3HABATEJLHBIX HHTEPECOB, MBIILJIEHNS H TBOPYECKUX CMOCOOHOCTel yJamumxcsl B IIpouecce IprHoOpeTeHus
3HAHUH U yMEHUH 1o (hU3HKeE;
* BOCIIHTaHHe YOe:KAEHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOB MPHUPOJIBI; UCIIONB30BAHMS AOCTH)KEHUH (M3MKH Ha Onaro
Pa3BHUTHS YEIOBEUECKOM [IUBHIIN3AIINH;
* ICNMOJIb30BAaHMe TIPHOOPETEHHBIX 3HAHUI M YMEHMH JJIsl PEIIeHHs MPAKTHUECKHUX 3a/1a4 TIOBCEHEBHOM XHM3HH, 00ecedeHUs
6e30macHOCTH cOOCTBEHHOH KHU3HU, PALMOHAIBHOTO TIPHUPOIOIIONIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPe/IbL.

PesynpraTel m3y4eHus Kypca (GU3NKN IpUBEACHBI B pazzeie «peOoBaHMs K YPOBHIO MTOJTOTOBKH BBIITYCKHHKOBY.

AHHOTanus K padodeii mporpamme mo ¢pusuke 10- 11 knaccoB (mpodriIbHEI YPOBEHB)

PaGouas mporpaMma cocraBiieHa Ha ocHOBe [IprMepHOIl mporpaMMsl cpeaHero (IOJHOro) odmero o0pa3oBaHUs 110
¢usuke (mpodunbHEI ypoBeHs) 10-11 kinaccoB u aBTopckoil mporpammsl 1. S1. Msikniesa ¢ YMK, paccuntaHHOM eXeroaHo Ha
170 gacoB B roj (1o 5 9aca B HEIECIIO)

[Ipomexxyrounast aTTecTalyisl MPOBOAWUTCS B (hOpME NMUCBMEHHBIX PabO0T, (U3MYECKHX IHKTAHTOB, JKCIPECC - KOHTPOI,
TECTOB, B3aMIMOKOHTPOJISL, HTOT0BasI aTTECTAIIHS - COTIACHO Y CTaBy 00pa30BaTeIbHOTO YIPEKICHNUS.

dopma BBITIOIHEHHS JTa00OPATOPHBIX PabOT BHIOMPAETCS C YYETOM OCOOCHHOCTEH mporecca 00ydeHUs] ¥ KOHTHHIEHTA
oOyuaromuxcs. IIpoBoauts paboTel MOKHO (PPOHTAIBEHO, JEMOHCTPALMOHHO, B BUE PEIIeHHUs MPoOIeMHON 3a1aun, B hopme



TPYIIHOBOIO HCCIEAOBAHMSA OTAENBHBIX 3aBHCHMOCTEH H3y4aeMOro SIBICHHSA, B ()OPME YpPOKOB-OIBITOB MM JOMAIIHUX
00s13aTeNbHBIX UCCIIEOBaHMA. BpeMs mpoBeneHus 1abopaTopHOi paboThl MOXeET BapbupoBathes ot 10 10 40 MUHYT.

B yuebnuke I'. SI. MskumieBa Ha COBPEMEHHOM YPOBHE M C YY€TOM HOBEWIINX IOCTMDKCHWH HAyKH HW3JI0XKEHBI
OCHOBHBIE paznensl ¢puznku. Ocoboe BHIMaHUE yIENSIETCS W3JI0XKCHUI0 (YHAaMEHTAIBHBIX M HanOoJee CIOXHBIX BOIPOCOB
MIKOJIBHOM mporpaMMel. [Iporpamma pa3paboTaHa ¢ TaKHM pacdeToM, YTOOBI oOydarommecss MproOpern JOCTOWHO TIIyOOoKHe
3HaHWUA (PU3UKHU U B By3€ CMOIJIM IOCBSITUTH OOJBIIE BPEMEHH MPO(ECCHOHANBHOH TOATOTOBKE 0 BRIOPAHHOHN CIIEIHaIbHOCTH.
BprIcokast IIIOTHOCTB T0/1a4X MaTepuajia MO3BOJIHIIA aBTOPaM M3JI0KUTh OOIIMPHBII MaTeprall KaYeCTBEHHO U JIOTHYECKO.

enu n3yyenus GU3NKU

Uzyyenne ¢pusuxu B 10 ki1acce HarpaBiIeHO Ha JOCTH)KEHHE CIETYIOMINX LeIer
* OCBOCHHME 3HaHHMH 0 (QyHAAMEHTAIBHBIX (QU3MYECKUX 3aKOHAX W MPHHIMIAX, JEXKAIIUX B OCHOBE COBPEMEHHOH (u3nueckon
KapTHHE MHUpPa; 0 HanOoJIee BaXKHBIX OTKPBITHAX B 00JIaCTH (DM3MKH, OKA3aBLIMX ONPEJEICHHOE BIMSHNUE HA Pa3BUTHE TEXHUKH U
TEXHOJIOTHH, O METOAaX HayYHOI0 IIO3HAHUS IPUPOIBL.

* OBJIQJICHUE YMEHMSMH NPOBOIWTH HAOIIOACHHS NMPUPOIHBIX SBICHUM, OIMCHIBATH M 0000IIATh PE3yNbTaThl HAOMIONCHUM,
UCIIONB30BaTh MPOCTBIE W3MEPHUTENBHBIC TNPHOOPH AT HM3y4eHHs (U3UUECKUX SBICHHWH; NPEACTABIATh PE3yIbTaThl
HaONIOAECHNH WM M3MEPEHUH C MOMOINBIO TaOnwi, rpaduKoB M BBIABIATE HA 3TOH OCHOBE SMIMPUYECKHE 3aBHCHMOCTH;
NPUMEHSATDH TOJYYECHHbIC 3HAHUS AT OOBSCHEHHWS Pa3sHOOOPa3HBIX MPUPOIHBIX SBICHHUH M IPOIECCOB, NPUHIUIIOB ICHCTBUSA
BO)KHEHIINX TEXHUIECKUX YCTPOMCTB, IS peIIeHNs (pru3ndecKux 3a1ad;

* pa3BUTHEC MO3HABATCIBHBIX HHTEPECOB, WHTEIUIEKTYyalbHBIX W TBOPYECKHX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH B
NpUOOpPETEHHN HOBBIX 3HAHUH NPH PELIEHHH (U3MYECKUX 33/1a4 U BBHIOJHEHHHM O3KCIICPUMEHTAJBHBIX HCCIEIOBAaHUN C
UCIIOJIb30BaHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHHI B ITPOLIECCEe NPHOOPETEHHBIX 3HAHNH;

* BOCIIMTaHKE YOEKAEHHOCTH B BOBMOXKHOCTH MO3HAHMUS MPUPOJIBI, B HEOOXOUMOCTH Pa3yMHOT'0 MCIOJIB30BaHUS JOCTHIKEHUN
HayKH W TEXHOJIOTMH JUIs JAIbHEHIIEro pPa3BUTHS YEJOBEYECKOro OOINecTBa, YBaKEHHS K TBOPLAM HAyKH U TEXHUKH;
OTHOIIEHHS K PHU3MKE KaK K JJIIEMEHTY 00LIeYeI0BeUECKOi KyJIbTYPBI;

* IPUMEHEHHE MOIYYCHHBIX 3HAHMH W yMEHWH Ul PEIICHMs NMPAaKTHYECKHX 33jad IMMOBCEJHEBHON XHM3HH, Al 0OECIICUCHHUS
6€301acHOCTH CBOEH JKU3HHM, PAallMOHAIILHOTO MPUPOIOIOIF30BaHMS M OXPaHbl OKPYXKAIOIIEH Cpebl.

B kypc 10 xiacca Bxogst paszaensl: Mexanuka», «MorekynspHas ¢pusuka. TermioBsie sBiIeHUs», «OCHOBBI 3JIEKTPOIUHAMUKIY.
B kypc 11 kmacca Bxomsar pasgensl: «OCHOBBI 3JE€KTpoAMHAMHKH(IponomkeHue», «Komebanust u BomHbBI, «OnTHKay,
«KBanToBast pusnka», «ACTPOHOMUS.

B pamkax peanuzanun paboueil mporpaMMbl IPUMEHSIOTCS YaCTHBIC METOABICICAYIOINX TEATCXHOIOTHH:

e KOMIBIOTepHBIE TexHOoJoruu (cozmanus mpeseHTanuii POWER POINT moHekoTOpeIM TeMaM Kypca, MOWUCK HEOO0XOIUMOMN
HHPOPMALINH);

e cnoib3zoBanue DVD- u CD-auckoB 1o npeamery;

® TEXHOJIOTUH MPOEKTHOH JeITeIFHOCTH.

[Ipu oOyueHNH ydamuxcs Mo JaHHON pabodell yaeOHOH POrpaMMENCIIONB3YIOTCA ClieAytomnIre oomue popMbl 00yUeHHs:

® HHIMBHyaNbHas (KOHCYJIBTALNN);

e rpymnmnoBas (ydamuecs paboTaroT B TPYIIAX, CO31aBaCMbIX Ha PA3IMYHBIX OCHOBAX: MO TEMITy YCBOEHHS — IPH M3Y4YECHHH
HOBOT'O MaTepHaja, 1o ypoBHIO YU€OHBIX JOCTHKEHHH — Ha 0000MIAIOMINX MO TEME YPOKax);

e (hpoHTaNEHasA (paboTa yuuTeNIs Cpa3y co BCEM KIIACCOM B €MHOM TEMIIE C OOIINMH 33a4aMu);

e rapHas (B3aMMOJEHCTBHE MEX/Y IBYMsl THMHA3HUCTaAMH C LIEJIBIO OCYIIECTBICHHS B3aHMOKOHTPOJIS).

[Ipn peanuzaumm naHHOM pabouel yueOHOH MporpaMMBbl MIPUMEHSETCS] KIACCHO- ypodHas cucteMa oOydenusi. Kpome ypoka,
HCTIONIB3YETCS PSII APYTUX OPraHU3alMOHHBIX GOpM 00yUeHHS:

e JIeKIMH — Oeceibl;

® [IPaKTHYECKHE 3aHATHS;

e JOMAIIHAS CaMOCTOATeNbHas paboTa (BKIIOYaeT PaboOTy C TEKCTOM Y4eOHMKa M JOIOJHHUTENBHON JUTepaTypoil uist
y4YallMXcs, BBIIOJHEHHE 3aJaHU M pelIeHHe pacdyeTHBIX 3aJad Pa3HOMl CIIOKHOCTH, BBIIIOJHEHHE OMAIITHHUX
SKCIIEPUMEHTAIBHBIX padoT).

Pe:xum 3aHATHIL: 5 y4eOHBIX YacOB B HEAEIIIO.

IIpeanonaraemble pe3yJabTaThbl 00yYeHHS

B pesynbrarte uzyueHus: Gpuznuku Ha NpoUILHOM YpOBHE IperycMmarpuBaeTcsi GopMupoBaHue y 00ydaroIuxcsl o0Iey4eOHbIX
YMEHHH W HAaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB IESITEIBHOCTH U KIIFOYEBBIX KommeTeHIMH. OOsg3aTenbHbIe pe3yabTaThl
BU3y4eHUs Kypca «DPusnka» npuBeneHsl B pasaene «TpedoBaHMs K YPOBHIO HOATOTOBKH BBIITYCKHHKOBY, KOTOPBIH MOJHOCTHIO
COOTBETCTBYET CTAaHAAPTY.

TpebOoBanus HarpaBiIeHbl HA PEUTU3ANHNIO IESTETEHOCTHOTO U IMYHOCTHO OPHEHTHPOBAHHOTO TI0/IX0/I0B; OCBOCHHUE yUal[MHUCS
MHTEJUIEKTYaIbHOH W TIPAKTUYECKOH JEATeNbHOCTH; OBJIAJICHHE 3HAHMAMH W YMEHHSAMH, HEOOXOIUMBIMH B ITOBCEIHEBHOM
JKU3HY, TO3BOJIIOUIMMU OPHUEHTHPOBATHCS B OKPYXAIOIEM MHUpE, 3HAUUMBIMHU Ui COXPAHEHHUs OKpYKarolleld cpensl U
COOCTBEHHOT'O 3/10POBBSI.

PybOpuka «3HaTh/TIOHMMATH» BKIIOYAaeT TPeOOBaHMS K y4eOHOMY MaTepHaily, KOTOPBIH YCBaWBaeTCSI M BOCIIPOM3BOAUTCS
yYamuMucs. BBITYCKHUKY TOJDKHBI TIOHAMATh CMBICT H3y4aeMBbIX (PM3NYECKUX MMOHATHI U 3aKOHOB.

PyOpuka «YMeTp» BKIIIO9aeT TpeOOBaHUS, OCHOBAHHBIE Ha 0OJ€€ CIOXKHBIX BHAAX AEATEIHHOCTH, B TOM YHCIE TBOPYECKOIL:
OOBSICHATH (PU3UUECKUE SIBICHUS, MPEICTABIATh PE3yIbTaThl H3MEPEHNUH C IMTOMOIIBIO TaOIUIl, TPAUKOB M BBISBIATH Ha 3TOH
OCHOBE AYMIIMPHUYECKUE 3aBUCUMOCTH, PEIIaTh 3a/1a4d HA MPHUMEHEHHE U3yYCHHBIX (PHU3UIECKHUX 3aKOHOB, MPUBOIUTH IPHUMEPHI
NPaKTHYECKOTO MCIIOIb30BaHMUS MTOJYIEHHBIX 3HAHUH, OCYIIECTBIISTH CAMOCTOSTENIbHBIN MOUCK y4eOHOH HH(OpMaLiy.



B pybOpuke «Mcrnonp3oBaTh NpHOOpPETEHHBIE 3HAHWUS W YMEHHS B NMPAKTUYCCKOW NEATEIHLHOCTH W TOBCEIHEBHON >KU3HM
HpeICTaBICHBI TPEOOBAHMS, BHIXOSIINE 33 pAMKH y4€OHOr0 Ipoliecca U HAalleICHHBIE HA PEIICHNUE PAa3HOOOPA3HBIX KU3HEHHBIX
3a7ad.

HHcTpyMeHTapHii OLEHKH Ppe3y/bTaTOB O0Y4YeHHs: TCECTUPOBAHHE, KOHTPOJNBHBIE W CaMOCTOSTENbHBIE palOTHI,
NpaKTUIECKUE M J1abopaTOpHBIE pabOThl, MPE3CHTAlMH, TCOPETHUECKHE M MPAKTHYECKHE HCCIEAOBATEIBCKIE pPAaOOTHI,
COOOIIEHHNS T10 3aJaHHON TEME.

TpeGoBanus K ypoBHIO MOATOTOBKH y4yauiuxcs. B pesynbrare nzydenus Gu3uku Ha MpoUIbHOM YPOBHE YYEHUK JIOJDKEH
3HATH/TIOHUMATh:

cmulcl nowamuil:  (pusnMdeckoe siBieHME, (uanueckas BeJIMYMHA, MOJIENb, THIIOTE3d, IPHHLUIL, MOCTYJAT, TeOopus,
MPOCTPAHCTBO, BpeMs, MHEpLMANbHAs CHUCTEMa OTCUeTa, MaTepuanbHas TOYKa, BEIIECTBO, B3aUMOJECHCTBUE, UACANbHBIN ras,
pe30HaHC, AIIEKTPOMAarHUTHBIE KOJIeOaHMs, SIEKTPOMArHUTHOE T10JIe, JICKTPOMAarHUTHas BOJIHA, aTOM, KBaHT, (POTOH, aTOMHOE
AIpO, NeEeKT MACChI, SHEPTHS CBSI3H, PaJIMOAKTHBHOCTh, HOHM3HUPYIOIEe N3TyueHNe, TUIaHeTa, 3Be3/1a, TajlakTHKa, BeenenHnas;
cmbicn usuueckux éenuvuH: TIEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca, CHia, JaBJICHHWE, UMITYJIbC, paboTa, MOIIHOCTb,
MEXaHNYECKast SHEPTUs, MOMEHT CHJIBI, IEPHOJ, YaCcTOTa, aMIUIUTYAa KoJeOaHWUH, JUTMHA BOJIHBI, BHYTPEHHSSI SHEPTUs, CPEAHSS
KMHETHYECKasl SHEPTHS YaCTHI] BELIECTBA, a0COMIOTHASA TEMIIEpaTypa, KOJINIECTBO TEIUIOTHI, YAENbHAasl TETIIOEMKOCTD, YACIbHAs
TEIJIOTa MapooOpa30BaHus, yACIbHAas TEIUIOTa IUIABICHNUS, YACIbHAs TEIUIOTa CTOPAHUS, 3JIEMCHTapHbII 3JIEKTPUIECKUH 3apsiz,
HaNpPsOKEHHOCTh  JIEKTPUUYECKOTO II0JIs, Pa3sHOCTh MOTEHIMATIOB, 3JIEKTPOEMKOCTb, JHEPTHUsl 3JIEKTPUYECKOrO IO, CHiIa
JJIEKTPUUECKOTO TOKA, HIEKTPHUECKOE HAIPSIKCHUE, JICKTPUIECKOE COMPOTHBICHUE, 3JICKTPOABIDKYIIAs CHIA, MarHUTHBIN
MOTOK, MHAYKIUA MarHUTHOT'O IOJsI, UHAYKTUBHOCTh, YHEPTUS MarHUTHOTO I0JIs, ITOKa3aTelb MPeIOMIICHUs, ONTUYECKas Cuila
JIH3BL;

CMBICT (pU3UUECKUX 3AKOHO06, RPUHUUNOE U nocmynamoe (GOpMyINPOBKa, TPAHHUIBI MPUMEHUMOCTH): 3aKOHBI JTUHAMHKH
HproTOHa, MPUHIMIBI CYNEPHO3UINN U OTHOCUTEIHHOCTH, 3aKkoH [lackansd, 3akoH Apxumena, 3akoH I'yka, 3aKOH BCEMUPHOTO
TATOTCHHUS, 3aKOHBI COXPAHCHHs 3HEPTUH, UMITYJIbCa M AJIEKTPUYECKOTO 3apsaa, OCHOBHOE YpaBHEHHME KHMHETHUECKOW TEOpUH
ra3oB, ypaBHEHHE COCTOSHUS HJICaJbHOTO ra3a, 3aKOHBl TEPMOJMHAMHKH, 3akoH KymnoHa, 3akoH OMa AJIsl HOJHOW LeNH, 3aKOH
xoynsa—JleHna, 3aKOH >JIEKTPOMAarHUTHOM WHIYKLMH, 3aKOHBI OTPAKCHUS W NPETOMJICHHUS CBETAa, MOCTYNATHl CHENHAIBHOM
TEOPHUH OTHOCHTENFHOCTH, 3aKOH CBS3M MAacChl M SHEPTUH, 3aKoHBI (poTo3(derra, moctynarsl bopa, 3aK0H pagroaKTHBHOTO
pacnaza; 6Kaa0 POCCUIICKUX U 3aPYHeIcHbIX YUenblX, OKa3aBIINX HAaHOOIbIIee BIMSHNE HA Pa3BUTHE (HU3HUKH;

yMeTb:

ORUCHIBAMb U 00BACHAMY PE3YIbIMAMbL HAONI00EHUT U IKCREPUMEHINO0G:

HE3aBUCHMOCTh YCKOPEHHUSI CBOOOHOTO MaJIeHHs] OT MacChl MaJAIOIIEro Teja; HarpeBaHHe ra3a IpH ero ObICTPOM CXKAaTHUH H
OXJIaKAEHHE NPU OBICTPOM pacUIMPEHUH; MOBBIIICHHE JABJICHHS Ta3a IPH €ro HarpeBaHWH B 3aKPBITOM COCYZE; OpPOYHOBCKOE
JBIDKEHHUE; 3JIeKTpU3alusl Tell IMPU HUX KOHTAaKTe; B3aUMOJCHCTBHE NPOBOJHHKOB C TOKOM; JEHCTBME MAarHWTHOTO IO Ha
MPOBOJHUK C TOKOM; 3aBUCHUMOCTBH COIPOTUBJICHUS MOJIYHNPOBOJHMKOB OT TEMIIEpaTyphl U OCBEIICHUS; JEKTPOMAarHUTHAas
MHIYKLUS, PaclpOCTPaHEHHUE SIIEKTPOMArHUTHBIX BOJIH; JIUCIEpCHs, WHTepdepeHIHs M Tudpakuus CBeTa; HM3Iy4eHUE U
MOTJIOIIEHHE CBETa aTOMaMHU, JINHEWYaThle CHeKTPhI; PoT03(h(PeKT; paaroakTHBHOCTS;

npUGOOUmMb RPUMEDPBL ONBIMOE, VILTIOCTPUPYIOIINX, YTO HAOIIOJEHUS M DKCIIEPUMEHT CIYXKaT OCHOBOW VISl BBIABIIKCHUS
THIIOTE3 M TIOCTPOCHUS HAYYHBIX TEOPHH; OSKCIIEPUMEHT II03BOJIIET MHPOBEPUTh HCTHHHOCTH TEOPETHYECKHX BBIBOJIOB;
¢usmyeckas Teopus JaeT BO3MOXKHOCTH OOBSICHATH SIBJICHHUS NPHUPOJBI M HaydHble (DaKThl; (U3MUECKas TEOpHs MO3BOJISET
NpEe/ICKa3bIBaTh €IIe HEW3BECTHHIC SBICHUS M MX OCOOCHHOCTH; NPH OOBSICHEHWH IPUPOIHBIX SBIECHUH HCIOIB3YIOTCS
(u3HUecKre MOAENH; OJUH U TOT K€ MPUPOIHBIH OOBEKT MIIH SBJICHHE MOXKHO HCCIIE/IOBATh HA OCHOBE MCIIOIb30BaHMS Pa3HBIX
MoJiernel; 3aKoHbI (pU3NKU 1 PU3HIECKHE TEOPUH NMEIOT CBOM OTIpe/IeTIeHHbIE IPaHUIIBI TPUMEHUMOCTH;

onucwléams QyHoamMeHmabHbvle ONbIMel, OKA3aBIINE CYIIIECTBEHHOE BIUSIHIE Ha pa3BUTHE (DU3HKH;

RpUMEHAMb NOJIYUEHHbLE 3HAHUA O1A PeuleHus uzuyecKux 3adau;

onpedensamp xapaktep (Gu3MUECKOro mpoiecca 1mo rpaduky, tadmuie, GopMmyiie; MPOMYKTHI SACPHBIX PEAKIUil HA OCHOBE
3aKOHOB COXPAaHEHMS MIEKTPUUECKOTO 3apsi/ia U MacCOBOTO YHCIIA;

uzmepamep CKOpPOCTh, YCKOPEHHE CBOOOIHOTO MAJCHUS; MacCy TeJa, INIOTHOCTh BEIECTBa, CHUILY, pabOTy, MOITHOCTbD, SHEPTHIO,
K03((UINEHT TPEHUS CKOJILKEHHS, BIAXKHOCTDh BO3/1yXa, yJACIbHYIO TEINIOEMKOCTh BEIECTBA, YACIbHYIO TEIUIOTY IIIABICHUS
Jbaa, sJeKkTpudeckoe conportusieHne, 3C n BHyTpeHHee CONPOTHBICHHE HCTOYHHKA TOKA, ITOKA3aTeNb IPEIOMIICHUS
BEILIECTBA, ONTHYECKYIO CHITY JINH3BI, JUTHHY CBETOBOI BOJIHBI;

npedcmaenams pe3yybTaThl U3MEPEHUH C YUETOM MX TMOTPELIHOCTEH;

npuGoOOUms npuUMepsl NPAKMUYECKO20 NPUMEHEHUA uU3u4ecKux 3HAHUI: 3aKOHOB MEXAaHWKH, TEPMOAWHAMUKH U
JNEeKTPOAUHAMUKU B DHEPreTUKE; pa3IU4YHbIX BUAOB DJJIEKTPOMArHUTHBIX W3IY4YEHUH [UId pa3BUTUS pajuo- U
TEJIEKOMMYHHKAINH; KBAaHTOBOH (PM3MKM B CO3/IaHUH SAECPHON SHEPTETUKH, JTa3€POB;

60CHPUHUMAMb U HA OCHOGE RONYYEHHLIX 3HAHUIL CAMOCHMOAMENbHO OUeHueéams WHPOPMALMIO, COIEPKAIIYIOCS B
coobmennsax CMU, HayqHO-TIOMYJISIPHBIX CTaThsIX;

UCnO153086amp HOBbIE MHPOPMALMOHHBIE TEXHOJIOTHH I TOWCKA, 00paOOTKHM M MpexbsIBICHUS WHPOpMANUU 1O (PH3UKE B
KOMITBIOTEPHBIX 0a3ax TaHHBIX U ceTsax (cetu MHTepHeT);

HCNOJb30BaTh NPUOOpPeTeHHbIE 3HAHUSA U YMEHHS B MPAKTHYeCKOMH

JesiITeJILHOCTH W TOBCEIHEBHOM »KU3HM: JUIsl oOecriedeHust 030MacHOCTH KHU3HEACATEIBHOCTH B MPOLIECCE MCIOIb30BaHUS
TPaHCIIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPOIPHOOPOB, CPEICTB PaaANMO- M TEIEKOMMYHHKAIMOHHOHN CBS3M; aHAIM3a M OLEHKU
BIMSHUS Ha OpraHu3M 4YeloBeKa M Jpyrue OpraHu3Mbl 3arpsA3HEHMs] OKpYXKAaloIled Ccpelbl; PalUOHAIBHOIO
MPUPOONIONB30BAHMUS M 3AIUTHI OKPY’KaIOLEeH Cpelibl; ONpeeeH!s] COOCTBEHHON MO3UIMU MO OTHOLIEHHIO K AKOJIOTHYECKIM
npo0GJieMaM | TIOBEICHHIO B IPUPOIHON cpefe.



