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HOACHHTEIbHAS JAITHCKA

Pabouas mporpaMMa VaeOHOH JMCUMILIHHBL «EcrecTBo3nanmue» npeanasnadena s
M3YUCHMS ©CTECTBO3HAHMUS B VUPCHKACHHAX CPCAHETO MPOoPCcCHONANTBLHOr0 00pa3oBraims.
PEATN3YIONIUX 00pa30BaTENBHYIO NMPOrpamMMy CpPeIHero (I10JIHOT0) o0LIEro 0Opa3oBaHMS.
IIPH TOANOTOBKE KBAIM(UIMPOBAHHBIX PadOYMX U CIIELHAJIMCTOB CPEIHErO 3BCHA.

CornacHo «PexoMeHaalusIM 10 pealn3allii CpejiHero (MoJHoro) oduero odpaso-
BaHUS B 00Pa30BATEIBHBIX YUPEIKIACHUAX HAYaIbHOTO MPOPECCHOHANLHOIO U CPEHETO TPO-
dbeccronanbHOro 00pazoBaHusy» (MUcbMO JlenapraMeHTa rocyAapcTBEHHOW MOJUTHKHA U HOP-
MAaTHBHO-IIPABOBOIO peryjupoBaHusi B chepe oOpazoBanusd MunobpHayku Pocenn ot
29.05.2007 Ne 03-1180) ecrecTBO3HAHHME B YUPEKACHUAX CPEAHETO MpodheccHoHanbHOro 00-
paszosanus (nanee — CI1O) uzydaeres ¢ y4eToM 1poduis IoJy4aeMoro npodeccuoHalbHOro
00pa3zoBaHus.

EcrtectBo3nanue B 'BOY CIIO «BonrorpaJckui KoJLIEDK PECTOPAHHOIO CepBUCa H
TOProBIIM» M3y4aeTCsl IPH OCBOCHUM CIICHHAILHOCTEH « JKOHOMMKA M OyXTalTepCKUi yueT
u «Oprauusanus 00C;Iy)KHBaHUsI B OOLIIECTBEHHOM MTUTAaHUU»— B 00beMe 117 gacos.

Pabouast nporpaMma OpUEHTHPOBAaHA Ha JIOCTUIKCHUE CIICIYIOMNX LETIEH:

e 0CBOEHHE 3HAHHMH O COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M METojax
€CTECTBEHHBIX HAYK;, 3HAKOMCTBO C Hau0O;Ie€ BAXKHBIMH HACAMH H JOCTHIKCHHUSIMU
€CTECTBO3HAHMSI, OKAa3aBIIUMH OIpEACIIAIOIEe BIMSHUC HA Pa3sBUTHE TEXHHUKH U
TCXHOI0TUMH;

e OBJIAJICHHE YMEHUSIMU IIPHMEHSATH NOTyYeHHbIe 3HAHUA Ul 00bICHEHHUS SBIEHUH
OKPYXAWIIEro  MUpa, BOCHPUATHS  MHGOPMALUMM  €CTECTBEHHO-HAYYHOIO U
CHIELUAILHOTO (MPOPECCHOHATIBHO 3HAYMMOT0) cojcpkanus, noaydaemoi nz CMHU,
pecypcoB MIHTepHETa, CrieMalbHON W HAyYHO-TIONYJIIPHOM JIMTEPATY PHI;

e pa3BUTHE MHTC/UICKTYQIBHBIX, TBOPUYECKHUX CIIOCOOHOCTEM M KPUTHYECKOTO
MBIILIEHHS B XOJE IIPOBCJACHHUS NPOCTEHLIMX HCCIEAOBAaHUMH, aHalu3a sBJICHUMH,
BOCHPHUSITHS ¥ HHTEPIPETALMHN eCTeCTBEHHO-HAYIHOH HH(OPMaINH;

e BOCHHTAHHE YOCKJICHHOCTH B BO3MOHOCTH II03HAHWS 33aKOHOB NPHPOALI H
HCIIONb30BAHUS TOCTHXKEHHH E€CTECTBEHHBIX HAYK JUIS Pa3BUTUS UUBUIM3ALMK U
MIOBBILIEHUSI KaueCTBa JKU3HU:

* MpHMeHeHHe €CTeCTBEHHO-HAYYHBIX 3HAHHI B npodeccHoHAIBHOMH
AeATEILHOCTH W TNOBCEIHEBHOM JKH3HM sl olecrieyeHUst OE30IacCHOCTH
KU3HEAEATECILHOCTH, 'PAMOTHOIO  MCIOJIL30BAHHS  COBPEMEHHBIX  TEXHOJIOIMM:
OXpaHbl 3JI0POBbS, OKPYKaAIOUICH cpeibl.

Ocnopy paboucit mporpamMmbl COCTABISICT COJAEPKAHHE, COITIACOBAHHOE ¢ TpedOBa-
HUAMH (enepaTbHOro KOMIIOHEHTA rOCYIapCTBEHHOTO CTaHAapTa CPeJHEro (ITOJTHOr0) 001e-
ro odpazoraHus 0a30BOT0 YPOBHSI.

Pafouas mporpamMma BKIIIOYaeT B ceOst 2JIEMEHTHI TPOQECCHOHATIBHO HAIlPaB;IEHHOTIO
colepyKaHus, HEOOXOUMBIE JUIsl YCBOCHHUS MPpodecCUOHAIBHON 00pa3oBaTeIbHON IpOrpam-
Mbl. (POPMHUPOBAHUS Y OOVHAIOIIMXCS NPo(eccHOHaAIbHBIX KOMIETEHIIMA.

Ilpy opranuzanuu camMocTosITe.IbHOH padoThl HEOOXOAMMO AaKUEHTUPOBATL BHUMaHHE
00y4arolMxcs Ha novcke UHpopMauuu B cpejcTBax Macc-Meana, MinTepuere, B y4eOHOH u
COEHATBLHON TUTEPATYPE ¢ COOTBETCTBYIOUNM OQOPMIICHHEM U IIPEJICTABIEHUEM pEe3yJIbTa-
TOB B BUJI€ pedepaToB, NPe3eHTALINH.

B mporpamme npuBeieH CIIHCOK OCHOBHOM W JIOTIOJTHUTEJILHOM JIMTEPATYPHI.



D)

COJEPAKAHHUE VUEBHOM JTHCIMILTHHBI

Bperenne
OCHOBHbBIC HAYKH O LIPUPOIE (PU3HMKA. XHMHUSL. OMOIIOTHS ). UX CXOICTBO M O1.1H4us. bBc-
TCCTBCHHO-HAYYHBIH MCTO/ TIO3HAHUS M €I0 COCTABISIOUIUE: HAOMOICHHC. U3MEPEHHUE, YKC-
LICPUMEHT, THIIOTE3A. TEOPUSI.

OU3HUKA
[. MEXAHUKA

Kunemaruxka

Mexannueckoe asmxenune. Cucrema orcuéra. Kunemaruka MaTepHaibHON TOYKH: KO-
OpAWHATHI, IEPEMEIEHUE, 1yTh, CKOPOCTh, YCKOpeHue. PaBHOMepHOE, paBHONEpPEMEHHOE
aswkenne. IlocrynarensHoe u BpamarenbHoe aABwxkeHus. *Kiaccuyeckass mexaHuka M rpa-
HUIIb! €€ MPUMEHUMOCTH.

OOyuaromuifcst 1075KE€H 3HATh: COJIEPIKAHHE TCPMHUHOB: OTHOCHTEILHOCTL MEXaHWde-
CKOTO JABHIKCHHSI, CHCTEMA OTCYETA, MAaTEpHAIbHAS TOUYKA, MYTh, lepEMEIICHHE, TPACKTOPHUSI
CKOPOCTB, YCKOPEHUE, MOCTYIIATENbHOE JABUKEHHE, BpallaTeibHOE ABHKEHUE, PABHOMEPHOE
JABHKEHHE, PABHOTIEPEMEHHOE JIBHIKCHHE.

O0yuaromuicst JOJDKEH YMCTh: pa3iiMuaTth BHIbl MEXAHUYECKOTO JIBUXKEHUS B 3aBUCH-
MOCTH OT (POPMBI TPAEKTOPHH, CKOPOCTH M YCKOPEHHSI TEIIa.

Jnnamuka

Cuta. MHepTHOCTB, Macca. MHepuus, HHEpIHAIbHBIC CHCTEMBI OTCUeTa. 3aKkoHbl Hblo-
ToHa. Cuia TsxecTd. Bec, B3BemmBanue tesl. HeBecomocTh. 3aKOH BCEMUPHOTO TATOTEHUS.
Cunel ynipyroctu 3akoH ['yka. Cuibl Tpenust, 3akoH Kynona-AMontona. CHIIbI CONPOTHBIIE-
HUS CpeJibl.

OOyuaroluiics J0KEH 3HATh: 3aKOHBI HbIOTOHA, 00J1aCTh UX MPUMEHUMOCTH: Pa3iin-
YU MEXKAY CWJIAMH UHEPIUH U «PEAIBHBIMU CHJIAMHY», B3aMMHBIM XapakTep JACHCTBUS TeJ:
CMBIC.T IIOHATHH: HHEPTHOCTL MHEPLIKS, Macca, BEC, HEBECOMOCTb, CUJIa TSKECTH, YCKOpe-HHE
CBOOOIHOTO M/ICHHUSI; BUJIbI CUJTbI TPCHUSL.

OOyuatomuiicst 1oKeH YMETh: peliaTh Ka4eCTBEHHbIC 3a4aud ¢ MCIO;Ib30BAHUEM  3a-
xoHoB HeloToHa, ['yka, Kyjiona-AmonrtoHa.

3aKOHbI COXpaHEHHUs B MEXaHHKE

WMmnynsc MatepualibHOM TOUKM. 3aKOH COXpaHeHUs UMTyJIbca. Pabora cuiasl. Moin-
HOCTb. Mexannueckass 3Heprust (KUHETHYECKas, MOTeHIMAIbHAS B MOJIE TAMOTCHUS 3EMITH).
3aKOH COXPAHEHUS] MEXAHUUECKOH 3HepTruu. *PeakTUBHOE ABMIKEHHE,

OOyuarouuiicst JToJKeH 3HaTh: TOHSATHS: MEXaHUUYECKHU HMMIYJIbC, MeXaHWYecKas
SHeprus, paboTa. MOIUIHOCTB: (HOPMYJIHUPOBATH 3aKOHBI COXPAHCHHSI HMIIYJIbCA, MEXaHHYe-
CKOH 3HEp-Iuu.

OOyuarolyiics JOKEH YMETh! pellarh 3aJayd Ha MCIOJIb30BaHME 3aKOHOB COXpaHe-
HHUS ME-XaHUYECKOH DHEPrUM M UMIIYJIbCA, OTBEUATh HA KAUCCTBEHHBIE BOIIPOCH! ¢ HCIOIB30-
BaHH-EM 3aKOHA COXPAHEHUs DHCPIrUH B 00MICPU3HUSCKOM CMBICIIC.

Mexanuueckue xosedanus

Buaer konebanuil. IlapameTpbl rapMoHudeckux kojeOaHui. MareMaTHUYeCKUil MasT-
HUK, NPYXHHHBIA MAasTHUK. BeIHYyXaeHHBbIC KOJIeOaHHUs, pe30oHaHC. MeXaHHYeCKHe BOJIHEI.
JIIMHa BOJIHBI, CKOPOCTD. 3BYKOBbIC BOJIHBI.

OOyuaroluiics T0KEH 3HATh: BHABI KOJeOAHHH, UX [IPUMEPLl B NIPUPOIE U TEXHHUKE,
napa-MeTpbl TapPMOHMYECKUX KoJeDaHMil (aMIUIMTyna, Nepuoj, dactoTa. (aza), ypaBHEHHE
rap-MOHMYCCKUX KOJNECOAHNH, ITOHATHE «MaTeMaTHYECKHI MasSTHHUKY, GOPMYIbI JUIs [IepHOIa
(4acTOThI) KOJNeOAHUH MaTEeMaTUYECKOTO U NMPYKHUHHOTO MAsSTHUKOB, CYIIHOCTb SBJIEHHS Me-



NAHIUCCKOTO Pe3OHAHCA: OCHOBHBIC NAPAKTCPHCTHRI (VUL CKOPOCTL. [LTHIA BOIIBI) BOJH.
(H3HOJOIMUCCKHC  XAPARTCPHCTURIT 3BVKOBBLIN BOJT I HX  CBsi3b ¢ (H3HUYCCKINMIL 11~
PANICTPAMH: 3HAUCHHE AKVCTHUCCKHN BOI H UPHMCHCIHTHE HA HPAKTHKC.

O0yualomuiies J10MKCH YMETh: H300pakarh BPEMEHHION 1I'padUK rapMOoIHIecKoro Ko-
-1COaHUs ¢ YKa3aHUEM [1apaMeTPOB (aMILTHTY /1A, ICPUO), OHPCIEIATh NapaMcTphl Koachanus
110 YPaBHEHHUIO; peliaTh 337a4i Ha HCII0b30BaHHE (POPMYJIbI, CBA3BIBAIOUIEH JUTMHY, CKO-
POCTb U HacTOTY (HEPHUO/]) BOJIHBI: PEIATh KAUCCTBEHHbIE 3a/1a4H O 3BYKOBBIX SIBJICHHUSX

JlaBopaTtopHblie padoThI

WcerienoBanne 3aBUCMMOCTH CHITBI TPEHHSI OT Beca TeJla.

M3yyenue 3aBUCHMOCTH TepHOAa KOJIeOAHWHM HUTSAHOTO (NPY:KHHHOIO) MasTHHKA OT
JUTUHBI HUTH (Macchbl Ipy3a).

[1. TETUJIOBBIE ABJIEHMA

Mounexkynsapro kunetnueckas reopusi (MKT) crpoenus Bemecrsa

Vicropust naei aromusma. AToM W MoJiekyJsia. MUKpo- u Makpockonnyeckue Tena. Oc-
Hosuwle nojoxkenuss MKT u ux onsiTHOE 00ocHOBauMe (Aubdy3usi, OpOyHOBCKOE JBHIKE-HHE
u JIp.). Macca u pasmMepsl MOJIEKY L.

BzaunmoielictBue MosieKyIl. Pacrionoxkenne v JIBHKEHHE MOJICKYJ B raszax, TBEPAbIX H
KHUJKUX Te1ax. Da3oBble Mepexobl.

Oo6yuyatomuiicst 0JDKeH 3HaTh: GopMysTHpoBaTh OcHOBHBIE nosioxkeHus MK, sHaTh uX
IM-TIHPUUECKOe 0O0CHOBAHME, pa3zjiMyaTh IIOHITHS «aTOM» U «MOJIEKYTIa», 3HaTh CMBICI T10-
HSI-THH M BEJIMUMH: OTHOCHTEIBLHAS MOJIEKYJIsspHas (aTOMHasi ) Macca; 3HaTb pa3auyius B MOIle-
KYJISIPHOM CTPOCHHUH Ta3oB, JKUJIKOCTCH M TBEPIBIX TEJI, OCHOBHBIE CBOMCTBA ITHUX TC/: CYUI-
HOCTB SIBJICHHH HCIapeHust U KOHAEHCAIUH, IITIaBJIeHUS U KPUCTAUIN3aLHH.

OOyyaroLUIMICs 10/DKEH YMETh: BBIUUCIATH MacCy MOJIEKYJTbl BEIECTBA 10 XMMHUYECKOH
bopmy:ie ¢ nomotnpio [leproguaeckoit cucremMbl XuMudeckux siiementos /.M. Menje:ee-Ba;
pelaTh KaueCTBEHHBIC 3a/1ayM O SBJICHUIX IUdQy3un, OPOyHOBCKOTO ABHKEHHS, O CBOHCT-
Bax ra3oB. KHUJKOCTEH M TBEPJBIX TEI, O CUJIAX B3aUMOJIEHCTBUS MOJICKYIL.

Temnepatypa

TernoBoe paBnosecue. Temmnepatypa. Buasl Tepmomerpos. 1lpaBuna n3MepeHust TeM-
neparypul. Temneparypuas mkana Llenscus. TepMmoauunamudeckas Ttemieparypa. AoOco-
THOTHBLIA  HYJIb,  DU3MYECKUM  CMBICT  TeMIlepaTypbl. 3HAYeHHME TEIUIOBBIX  ABJICHWH.
*TemnepaTypHble HIKaJbl.

Ooyuaromuiicst J0KeH 3HaTh: (PU3NYECKUH CMBICH TIOHATHS «TeEMIlepaTypar, 3HaTh O
BHIaX TEPMOMETpaXx. IPaBUIaX U3MEPEHUs TeMIlepaTyphbl.

OOyyarouuiics 10KeH YMETh: TEPEBOANTH 3HAUCHHE TEMIIEpaTypbl 110 OJHOHN U3 1IKaT
(Ilesibens. KellbBHHA) B COOTBETCTBYIOLIEE 3HAYEHHUE MO APYro# 1UKajie, U3MEPSTh TemIepa-
TYPY BO3/AYXa M )KUIKOCTEHN C NTOMOIIBIO TEPMOMETPA; PelIaTh KA4eCTBEHHLIC 3a/1a4M Ha MC-
0Jb30BaHue (POPMYJI, CBI3BIBAIOIMX TEMOEPAaTypy U CPEAHIOI CKOPOCTh (KMHETHYECKYIO
JHCPTHIO) ABUKCHUS MOJIEKYJI rasa.

OCHOBBI TEPMOJIHHAMUKH

Tepmonnnamuka. BHYTpEHHsIS DHEPTHs U CIIOCOOLI ee U3MeHeHus. KOoTMUYecTBo Teno-
Thl. | 3akoH TepMoaMHaMuKH. TermoémkocTs. AnuabaTHeli 1iponece. Il 3axon tepmonan-
Hamuk# (B popmy.mposke Knaysuyca). O6patumble 1 HeoOpaTHUMbIE 11POLECCHI.

Tennosbie apurartesnu. Beunbli  gBuraresb. TeruioBble JABHUIaTelId MW OKOJIOTHSL.
*TlosrydeHue X0J10/1a U XOJOAHJIBHbIC MAILWHbI.

OOyyarIuics J0JKEH 3HATh: CYLUIHOCTh TEPMOIUHAMUUECKOIO MOAX0/a K TEIIOBLIM
spiicHUsIM, 1 1 11 3aKOHBI TEPMOJIMHAMUKH;, OOBICHSITH CMbIC: TIOHSTHS «BHYTPEHHEH dHCp-
rMK»; 3HATh Cr10cOOBI ee u3MeHenwusl, | u [l 3aKkOHbI TEpMOAMHAMUKH; 3HATh CMbICTT BEJTUYHHDI



TCIZIOCMEOCTL: MMCT THPC ICTABICHIC 00 4/ THAGATHOM HPOLCCCe: $HATL HPHHILHI PAOOTHI TC-
ICI0BBIN JIBHIATCICH. HX BHABL  dopayibl Lt KIIJL aBnrareas: nonnyvars, HROJOTIHCCRIS
HPOOICMbBL HCIIOIL30BAHHS TEILIOBBIX [ IBHIATCICH.

OO0yualomMics 10.KeH YMETB: pelath 3aauu ¢ rnpuMenciuey I 3akona TepMoiHa-
MUKH. [TPUBONTE TIPUMEPBI 00PAaTHMBIX W HEOOPATUMBIX MPOLCCCOB, PEUIaTh 3a1a41 Ha MC-
nonw3oBanue popmyit juist KITJL rennosoro asurares.

JlabopaTophbic paboThI
M3mepenue Temiieparypsl BEIIECTBA B 3aBUCUMOCTH OT BPEMEHH IIPH U3MEHEHUSX ar-
peraTHbIX COCTOSIHUI.

1. DJIEKTPOMAT'HUTHBIE ABJIEHWA

DIEKTPHYECKHUE 3apsi/ibl. DIIEKTPUUECKOE 1101e

DJIEKTPUUCCKUH 3apsi1. DIIeKTpU3alusl Tell. JIEMEHTapHBIA 3apsii. 3aKOH COXPAaHEHHs
zapsaa. 3akon Kysona. Dnekrpocrarndeckoe nose. HanpsakE€HHOCTE, CUIIOBBIE JIMHHUK. [Ipo-
BOJHUKH U JTHIJICKTPUKHU B DJCKTPUUECKOM MOIE.

OOy4aromMics J0DKEeH 3HATh: CMbBICT BEJIMUMHBI DJIEKTPHYECKOIO 3apsjia ¥ €ro CBou-
CTBA: JUCKPETHOCTH, CYIIECTBOBAHUE INEMEHTAPHOTO 3aps/la, 3aKOH COXPaHEeHMs 3apsija; 3a-
koH Kynona; cBOHCTBA M XapaKTEPUCTHKHU AIEKTPOCTATHYECKOI O OIS, O MMOBEACHUH M1POBO/I-
HUKOB M [IM3JICKTPUKOB B DJICKTPHUECKOM II0JIE.

OOyuaroluiics JI0OJDKEH YMETb: pellaTh Ka4eCTBEHHBIE 3a1add 00 DJIEKTPH3alluu Tell,
Ha UC-TI0Ib30BaHue 3akoHa KyJioHa, 3aKkoHa COXpaHEHUs dIIEKTPUYECKOTO 3apsiia.

[locTosIHHBIN 3TEKTPUUECKUH TOK

DIIeKTPUUCCKUE TOK: YCJIOBHs CYHICCTBOBaHMs, JeiicTBua Toka. Cuia Toka. Ammep-
MeTp. DIeKTpHUeckoe conpoTHBieHre. 3akod OMa st yuacTka nenu. Iocnenosarensnoe u
napajjelbHoe COCMHEHHUE TPOBOJAHMKOB. JleficTBMEe TOKa Ha uejloBeKa, TEXHHKa Oe3-
onacHOCTU. *CBEPXNPOBOAUMOCTD.

OO0yyaromuics J0DKEeH 3HATh: YCJIOBUS CYUIECTBOBAHUS TOKA, €ro JEHCTBUS, BCIWYH-
HY «CHJIa TOKa»: 3akoH OMa JI1s y4acTKa LefH; CMbICTT 3JIEKTPHUECKOIO COlIPOTHBIEHHUS (€0
3aBUCHMOCTBL OT pa3MepoB W MaTepuasia NPOBOJHMKA), 3aKOHBI IOCJIEAOBATENBLHOTO U Na-
paIeIbHOTO COCJMHEHUS MPOBOJAHUKOB; 3HATh OIACHBIC Ul YEJIOBEKA 3HAYEHHUs TMOCTO-
SHHOTO TOKA U HANPSHKEHMsI, OCHOBHBIC MpaBHIa TEXHUKH OE30IIaCHOCTH NpU padoTe € JIIEK-
TPOIpUOOpaMH.

OOyuarouMics J0/DKEH YMETh: ONPEeAe]sTh 10 YCJIOBHBIM 0003HAYEHHSIM DPE3UCTOP,
peocTarT. Jamily HaKaTHBaHHUs B JICKTPUUECKUX CXEMAaX; MOJKIOYaTL aMIIEPMETP H BOJILT-
MCTP [T U3MEPEHHH K POBOIHUKY B 3JEKTPUUECKOHN 1leNH; pelaTh 3a/1a4yi Ha UCTOjIb30Ba-
Hue 3aKoHa OMa 114 ydacTKa 11|, 3aBUCUMOCTH COIIPOTHUBIICHHUS TPOBOJIHKKA OT MaTtepHaiia
1 pa3MepoB.

Paborta u MOIIHOCTH TOKA

PaGoTta Toka. MownocTh Toka. 3akon Jxoyns-Jlenua. Mctounuk Toka. CTOpoHHUE CH-
awl. DJIC. KopoTkoe 3ambikanue.

OOyuarommiicss A0KEH 3HATh: CMbBICT BEJIMYMH: padoTa M MOLIHOCTb TOKA, DJIEKTPO-
JBWOIKYIIAST CHIIA; 3aKOHb! J[Koyis-JleH1lla; NOHATHS: CTOPOHHME CHIIBI, KOPOTKOE 3aMblKaHHUE;
Ha3HAUCHHUC UCTOYHHMKA TOKa B 3JIEKTPUYECKOH LETIN.

OOyuaroumiicss JT0JDKCH YMETh: ONpEeNsTh MO YCIOBHBIM 00O3HAYEHUAM HCTOUHMK
TOKA B ICKTPUUCCKHX CXEMaX; peluarh 3ajaud Ha olpejeeHHe padoThl U MOLIHOCThL TOKA,
Ha HUCIOJIb30BaHUE 3aK0HOB Jkoyis-JleHna; codupaTs 2JIEKTPUUCCKUE LENH 110 CXEMaM.

MarnuTtHoe noje
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Oupir Dpereia. Biamiosreticteie roxkos. Hocrosiinbie sarnitsl, Marnmiioe noie.
MardiTHas wic ks, Cicta Asiepa. *MariiTnoe 1o¢ 3eMII.

OO0yHQOHHHCS 10 IKCH 3HATH: HPHYAHY B3aHMMOICHCTBHS NPOBOTHHKOB ¢ TOKOM: OC-
HOBIHBIC CBOMCTBA MArHUTHOIO HOIS, TOHITHUC MarlHuTHas HIZIYKIHS. BbIPaKEHUs 115l CHIIbI
AMmricpa. e€ pakTUYECKOC 1IPUMCHCHHE.

OOy4arolMHCs JOKEH YMCTB: OTPE/IeIsTh HallpaBIeHUE TMHUN HHAYKIIMH MarHuTHO-
Io 11011 HOCTOSTHHOTO MarHuTa M NPSMOJMHEHHOrO TOKA: peliath KayeCTBEHHBIE 3ajJauM O
MArHUTHBIX ABJIEHUSIX, C UCIIOJIL30BAHUEM BBIPAXKEHUS I CUIIbl AMIIepa.

IeKTPOMarHUTHAS UHYKIIHS

Onwitel @apanest. [Ipasuno Jlenna. Mardutablii 110TOK. 3aKOH DJIEKTPOMArHUTHON MH-
aykuuu. Toxn Dyko. [IpuMeHeHue 31K TPOMArHHTHONH HHJIYKIIMH.

OOyuatoiuiics T0JKeH 3HaTh: CYIIIHOCTD SBJICHUS JICKTPOMArHUTHONW MHIYKIIHH, TIpa-
Bujia JIeHua; 3aKOH 3J1eKTPOMarHMTHON WHAYKIIHH.

OOyuaromuiicsl 10JKEH YMETh: peliaTh KauyeCTBEHHBIC 3a/aui 00 3JICKTPOMAarHUTHOM
UHAYKUUH (npasuiio Jlenua, Toku Ayko, 3aK0H 3JIEKTPOMArHUTHONH UHJIYKLIHH).

Ilepemennriii Tox. [Ipon3BoACTBO, Nepeaada v UCTIOIb30BAHNE HICKTPHUCCKONR IHEPIUU

IlepemenHbIl 21exTpuuecKuit TOK. JleHcTBYIOMME 3HAYEHMs CUJIBI TOKA W HAIIpshKe-
HHA. DJIEKTPOMEXaHWYECKUI MHAYKIMOHHBIM I'eHepaTop IEepeMEeHHOro Toka. Tpancdopma-
TOp. DnekTpocTaniyu. llepenada anekTposHepriuu, noTPeOUTENHN IIEKTPOIHEPIUH.

OOyuarolMics T0JKEH 3HATh: MPEUMYHIECTBA MEPEMEHHOI0 (CHHYCOUJAIBHOTO) TOKA
nepea MOCTOSTHHBIM, JIOCTOMHCTBA 3JIEKTPUYECKON DHEPIUU N0 CPABHEHHIO C JIDYTMMHU BU/IA-
MU DHEPTHUH, IPUHUHUI ACHCTBUSA HHAYKIIMOHHOIO I'eHepaTopa U TpaHchopMaropa ToKa: BU/Ib
SJIEKTPOCTAHIIMHA, UX JOCTOUHCTBA M HEJIOCTATKH.

OO0yyaromuics 10;KeH yMeTh: PEIIaTh 3aa4y ¢ UCIIOIb30BAaHUEM BBIPAXKEHHH JI71s1 KO-
>$dunmenTa TpanchopMalMi; Ka4eCTBEHHBIC 3a/1aul O CBOWCTBAX MEPCMEHHOr0 TOKa. reHe-
patopa. TpanchopmaTopa.

D1eKTPOMarHuTHBIE BOJIHBI

D:IEKTPOMarHMTHOE TI0JIE, €r0 OTHOCUTEILHOCTh., OCHOBHBIC CJIEICTBUSL U3 YpaBHEHUH
Makcseina. CKOpoCcTh 3J1€KTPOMArHUTHBIX BO.IH. CBET Kak aneKkTpoMaruuTHas BoyHa. [ka-
Ja DJEeKTPOMArHUTHBIX BONH. McTouHMKH, cBOWCTBA M NpUMCHEHHS WH(PAKpacHOTO, YIIbT-
padHOIETOBOTO U PEHTTEHOBCKOTO M3IIyUeHU. * PanocBsa3n, TeaeBuIene.

OOyyaroiuicst 0JKEH 3HATh: COJIepKAHHUE TIOHATHS «3JICKTPOMATHUTHOE I10JIe». OC-
HOBHBIE TI0JIOKEHHsS TeopuH MakcBesla, OCHOBHbIE CBOMCTBA IEKTPOMArHUTHBIX BOJIH:
JManaso-Hbl WKAIbI 3JICKTPOMAarHUTHBIX BOTH; HCTOUHUKH, CBOUCTBA ¥ IPUMCHCHHS PEHTIE-
HOBCKOTO. YJIbTpadHONeTOBOTO U MHYPAKPACHOTO U3 TYUCHUH.

OOyyvaromuicst JO:KEH YMETh! ONPE/C/SITh JHaNa30Hbl 3JeKTPOMArHHTHOTO W3JTyue-
HUS 110 YACTOTE (JIMHE BOJIHBI); PELIaTh KaUeCTBEHHBIE 3a/1aul O CBOMCTBAX PEHTTEHOBCKOTO.
VIbTPadHOIETOBOrO U UH(PPAKPACHOTO M3 IYUCHHUH.

JlabopaTtopublie paboTsl

COopka 21eKTpHYecKON e U M3MEpEeHHUE CHIIBI TOKA U HANpsIKEHHUs Ha €€ paziivd-
HBIX Y4acTKax.

Mzyuenue unrepdepeHumnu u audpakiinm cpera.

IV. CTPOEHUE ATOMA U KBAHTOBAA ®U3MKA

OCHOBBI KBaHTOBOH TEOpUH

3aTpyAHeHusl Kiaccuueckod ¢msnku. I'wnoresa [lnanka. Buemnuit gorosnexrpuue-
ckMi dddext. YpasHennme ODinHmTeliHa s porodrdhdexta. DOTOHBI, KOPHYCKYISPHO-
BO.THOBOW JTyaJIU3M.



OO0y HatoNHiics TOIKCH 31aTh: CoJACp/Ranne rMioTessl [lanka o KkBanroBaiun iek-
TPOMAIHITHOIO W INUCHHST H DHHIITCHHA O HPCPBIBHCTOH CIPYKTYPE CBCTA. (POPAMYIIY LIsl
HHCPIHH KBAHTa CBCTA. CVIMHOCTL sBicHIs (oToddGderta. ocnoBubie ¢Boiictsa Qorona.
npaxkruucckoe npumerenne Gpotonrdderra.

OOyyaromMiics 10KeH YMETh: PellaTh 3a,1a49H Ha HCTOIB30BaHue (HOPMYIIBI LIS DHEp-
MM KBAHTa CBETA, YpaBHEHUs DHHINTEHHA 11t poTodhdekTa.

Crtpoenue aToma

Onwitel Pezepdopaa. [1nanerapnas moaens atoma. KeantoBsie noctynatel bopa. Ksan-
TOBasi MEXaHHUKA.

Obyyatommiicst JTOMKEH 3HaATh: CYIIHOCTh OnbITOB Pesepdopsia 1no paccessHUO o-
YacTUIL; TU1aHeTapHyIO MO/JIENb atoMa, ee mpodiieMbl M UX pelleHHe Ha ocHOBe Teopuu bopa
(1;151 aTOMa BOJIOPO/1a); KBAHTOBBIE TIOCTYJIaThl bopa.

OOyuarommiicst 10DKeH yMeTh: n300pakaTh U OOBSCHATH TUIAHETAPHYIO MOJIe/b aToMa
Pesepdopna.

PannoakTuBHOCTH

SIBJIeHMEe paMOaKTUBHOCTH. -, -pacnajsl. y-uzaydenue. OCHOBHOM 3aKOH pajloaK-
TUBHOI'O pacnaja (Juist nepuojia nojypacnana). CBOUCTBA SIEPHBIX W3JIYHYEHHH, OMOIOTHY-
CKOE JIEHUCTRHE.

OOyuaromuiicst J0JDKEH 3HaTh: CYIIHOCTD SBJICHUS PAJIMOAKTUBHOCTH, €€ BU/IbI; OCHOB-
HOH 3aKOH paJMOaKTHBHOTO paclaja; MOHsITUS TIEPUOJ TIoJIypaciiajia, 1orjolieHHast J103a U3-
JydeHUsl; OMOJIOrMYECKOoe IEUCTBUE S/ICPHBIX W3TYUCHUH.

OOyuyaromuiics JIOKEH YMETh, COCTAaBJIATL PEAKIMU o- U - paciiaoB, pellaTh 3a1auu
Ha HCII0.Ib30BaHUE OCHOBHOTO 3aKOHA PaJIMOAKTHBHOTO paciiazia, Gopmylibl JUls 1MOFJIOUIEH-
HOM 03Bl H3JTYUEHUSI.

ATOMHOE S1APO

OTKpBITHE POTOHA U HEWTpoHA. CocTaB aTOMHBIX sijiep. SiepHble CHIilbl. DHEPrUs CBSi-
3 sIpa.

OOyuaromuicst JoKEH 3HATh: OCHOBHBIC XapaKTEPUCTHKH HYKIOHOB, CYUIHOCTH TPO-
TOHHO-HEUTPOHHOW MOJIENIU s1;1pa, OCHOBHBIE CBOMCTBA SIJIEPHBIX CHII, COJIEPKAHUE MOHITUS
YHEPIUM CBSI3H.

OOyuatolnicsi JOKEH YMETb: OINPEJIEsTh COCTAaB aTOMHOTO siApa 10 YCJIOBHOMY
0003Ha-4YeHUIO U ¢ nomoulbto [lepruoandeckoi cuctembl xumudeckux 3nementos /.M. Men-
Je1ee-Ba.

Anepuple peakuuu. fnepuas 3HepreTHKa

Anepnas peakuus. llenHas peakius nejeHus TsDKEJBIX sijep. AtomHas Gomba. Snep-
HbI peakTop. ATOMHasi dJEKTpocTaHuus. TepmosiaepHas peaxius. [lepcrekTuBbl U 1mpo-
0.1eMbI Pa3BUTHS aTOMHON JHEPTETHKH.

OOyuyaromuiicst JOJIKEH 3HATh: CYHUIHOCTD LETTHOW PEaKIUU JICJICHUS TSIKCIbIX SIEP U
VCIOBHUS €€ CYIIECTBOBAHMS, O CYITHOCTH U YCJIOBUSIX OCYILECTBIICHUS TEPMOSICPHON peak-
MU, IPUHIKII OCYLIECTBICHUS HEYNIPaBIsAeMOH (SICPHBIN B3PBIB) U YIIpaBISEMOHN (sIepHBIH
peaxkTop) UEHHBIX peaKlni JIeJIeHUs siep; IPUHLIKA JIHCTBUS PeakTopa Ha MEJICHHBIX HEH-
TPOHaX. YCTPOUCTBO aTOMHOM JIEKTPOCTAHLIMU, O IPUMEHEHUH SIACPHOU YHEPTHU.

OOyyalouuiicst JIOJDKeH YMETh: M300pakaTh CXEMY LIEMHOH peakluu JICJICHHUs siIep
ypaHa. YCTpOHCTBO aTOMHOH 3JIEKTPOCTAHIIUH.



Tesvarunuccerudl udaan (@Dusnka)
Ma

Hanvenosa- | kenvacin- Ko:MuceTBo — ay IMTOpHbIX Cawmo-
HUC pa3IefioB U | Has YacoB 1IpU O4YHOH (popMe oOyuc- | CTosITEIbHAs
TeM yueOHast | HUS padboTta CTy-

Harpyska JICHTa
CTYy/ECHTA B Jla [Ipax
Cero oopa- TUYECKHE
TOpPHBbIE | paboThl
padoTh

Brenenue 4 2 - 2

Mexannka 18 14 4 7

Tensosie 16 12 2 6
SIBIICHHUS]

DJIEKTpO- 24 18 - 9
MarHuTHLIC  sIBJIC-
HUSI

Ctpoenue 11 8 4 4
aToma

H KBaHTOBAas
$hu3uka

Bcero 82 54 10 28

XUMUs C 3JIEMEHTAMMH 9KOJOI'MU

1. Boaa, pacrBopnl

Bona Bokpyr nac. @usznueckne U XMMHUYECKHE CBOMCTBA BOAbI. PacTBOpeHHUe TBEPIBIX
BECIIECTB 1 ra3oB.MaccoBas /10151 BEIIECTBA B PACTBOPE KAK CIIOCOO BbIPa)KEHMUs cOCcTaBa pac-
TBOpa (4).

Boaneie pecypenl 3emian. KauecTBo BOAbl. 3arpsa3HUTEIN BOJbl U CIIOCOOBI OUUCTKH.
KecTkas Boja u ee ymsiryenue. OnpecHeHUue BOIbI (4).

deMoHcTpannu
dusnyeckue CBOUCTBA BOIBI: TTOBEPXHOCTHOEC HATSIKEHKE, CMAYUBaHUE.
Crniocobbl pazjiesicHust cMecei: pribTpoBanue, JUCTHILIALMSL, IEJUTEbLHAS BOPOHKA.

JlaGopaTopuble padoThi
OuucTKA 3arpsS3HEHHON BOIBI.
YcTpaHeHHe KeCTKOCTH BOJIBI.

2. Xumudeckue npoueccbl B armocepe

XHMHUECKUH cocTaB BO3Ayxa. ATMochepa u kianumaT. O30HOBBIE AbIPBL. 3arps3HEHUE
atMocdepbl U €ro HCTOUHUKH,

OcHOBHBIE KJIacChl HEOPraHudecKuX Be OCHOBHBIE KJIACCHI HEOPraHHYECKUX BEILECTB.
Kucaorel u menoun. Kucnorusie qoxau. [loxasatens cpeabt pacTBopos - pH.

ldemoHcTpauun

OoHapyxenne CO> B BBIIBIXaEMOM BO3YXC.

Peaknust cpesibl paCTBOPOB KUCIIOT U OCHOBAHHUH.

JlaGopaTtopHble padoThI

N3yuenne pH pazMuHbIX pacTBOPOB € NMOMOIIBIO YHHBEPCAIBHOIO HHAMKATOPA.
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3. Xumug n OpramisM Y€ I10BCK

XHMHYECKUE IMEMCHTBI B Opranu3Me uciioBeka. Opranuycckue H HCOPralHuuceKHE
BeulecTBa. OCHOBHBIC KH3HEHHO HEOOXOAMMBIE COCAMHEHUS: OCJIKH, YIIEBOAb, KHPBI, BH-
tamutbl. CTpoeHHe OENKOBBIX MOJIEKYIL. YTJIEBOAbI — IVIABHbIH UCTOUHHK DHEPIHH Opralu;3-
Ma. PoJib JKMpOB B oOpraHusme, XOJECTEPHUH.

BuTaMuubl ¥ MHHEpalbHBIC BEINECTBA B IMPOJYKTaX NMHTAHHS, IHUILIEBLIC J00ABKH.
COanaHCHpOBAaHHOE NUTAHKE.

TEMATUYECKHU ILUIAH

Makcu- KonuuectBo ay- | CamocrosiTenbHas
Hanmenoranue pazaesioB U TeM MasbHast JIUTOPHBIX Ya- paboTa cTyaeHTa
yueOnast COB IIPH OUHOM
Harpyska dbopme oOyue-
CTYJICHTA, HUS
Jac. Bceero | Jlabo-
patop-
HbIC
1 2 3 4 4
1. Beesaenue. Boja, pacTBopsl 12 8 2 4
2. XUMHUeCcKHe MpoIecchl B atmocdepe 12 8 2 4
3. X¥MHUs U OPraHU3M 4esl0BeEKa 12 8 4
Bceero: 36 24 4 12
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TPEBOBATTA K PE3VIBTATAM ObYYLIIA

B pesyvanrare w3vaeHns yaeonoil e iibl «kerecrBosnanue ( pasie.r Xuzus)» 00y -
HAoIMHCs O KCH:

3HATBH/ITOHUMATD

*  CMBICI TOHATHH: €CTECTBEHHO-HAYYHbIH METOL [TIO3HAHHS, IEPHOIMIECKUH 3aKOH,
XUMHUCCKAs CBA3b, XMMUUECKas PeaKilns, MakpoMOoJIeKy:1a, OeJIOK, KaTaau3aTop, (epMEHThI,
BK.1a]1 BEJTHKUX YUEHBIX B POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHbI MH-

pa:

YMeTh

*  [PHUBOJUTL IPUMEPBI IKCIICPUMEHTOB U (MJIH) HaOIOAeHHH, 0O0CHOBBIBAIOLINX:
ATOMHO-MOJIEKYJISIPHOE CTPOSHHE BEIIIeCTBA, 3aBUCUMOCTL CBOMCTB BEIIECTBA OT CTPYKTYPbI
MOJICKYIT, 3aBUCHMOCTH CKOPOCTH XMMUYECKOH peaKLH OT TEMIIEPATYPbl U KaTaIH3aTOPOB,
OOBACHSTH TPUKI1a/HOC 3HAYCHUE BAKHEHIINX JTOCTHKEHUH B 00JIACTH €CTECTBEHHBIX HAyK
JUIS: Pa3BUTUS COBPEMCHHOM MPOMBILIUICHHOCTH, BBIIBUIaTh MMIIOTE3bI M IIPE/UIAraTh Iy TH HX
MIPOBEPKH, A€I1aTh BBIBO/IBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JAHHBIX, IPEACTABIIEHHBIX B BH-
ne rpaduxa, TaOTUIBI WIK IUAarPAMMBI;

« paboTark ¢ €CTECTBEHHO-HAaYUHOU HHpOopMaurel, cojepalieiics B cooOIIEHUAX
CMU, nHTepHeT-pecypcax, HayqyHO-IIONYJISPHOH JINTEpAType: BIadeTh METOIaMHU MIOUCKA,
BBIJIEIATH CMBICIOBYFO OCHOBY H OLICHUBATH JOCTOBEPHOCTb HHMOPMALIUU;

UCIIO:Tb30BATh PHOOPETEHHDbIE 3HAHUS U YMEHHS B IIPAKTUYECKON J€SITENIbHOCTH U 10~
BCCJAHEBHON KU3HU JI15:

»  0e301aCHOr0 UCIIOJIB30BAHM MATEPHAJIOB U XUMUUYECKHX BEIIECTB B ObITY;

*  OCO3HAHHBIX JMYHBIX JICUCTBUH 110 OXpaHEe OKPYXKArOIIEH cpebl.

BNOJIOI'Us C 3JIJIEMEHTAMMU SKOJOI'HH

Hamnbo.1ee o0mme npeacraB/jIeHus 0 JKU3HH
[Tonsitie «Ku3HbY. OCHOBHBIC PU3HAKY KUBOIO: MUTAHUE, JIbIXaHHE, BBIACICHHE, pas-
APAKUMOCTD, TTO/IBHKHOCTh, PA3MHOMKEHHE, pOCT U pasBuTHe. [loustne «opranusm». Pasno-
00Opazue KUBBIX OPraHU3MOB, TIPUHIMIILI X KJIACCU(UKALMY.
K:leTka — eIMHUIIA CTPOCHUS M KU3HEACATEILHOCTH opranuima. OOMeH BEIECTB U IIpe-
BpateHue sHepruu B kietke. Mosekyna JIHK — nocutens HacnencTBeHHON HHOOPMALH.
VpOoBIH OpraHU3alnHy KUBOH TPUPO/IBL: KJICTOYHBIH, OPraHU3MEHHBIH, Ha0PraHH3MEeH-
HBIHA. DBOIIOUMS KHUBOTO. J[BHIKYLIHE CHIbI 3BOTIOLMHU: HACJICACTBEHHOCTD, U3MEHUYHBOCTD.
€CTECTBCHHBIN 0TOOP.

JleMoncTpauuu
ObwemHast (MW KOMITBIOTEpHAs ) Moieb Mosteky.ibl JTHK.
PacteHus ¥ )UBOTHBIC, HILTIOCTPUPYIOIINE H3MEHYUBOCTb, HACJICACTBEHHOCTD, IIPHUCIIO-
COOJIEHHOCTbD.

JlaGoparopnas padota
PaccmarpuBanye KIETOK M TKaHel B ONTUYECKUH MUKPOCKOIL.

Opranusm ye10BeKa H OCHOBHbBIE NPOSIBJIEHHS €r0 JKH3HEAEATE/ILHOCTH
TxaHu, opranbl ¥ CHCTEMbI OPraHOB YeJIOBEKA.
[Turanue. 3HaueHue TUTAHUS ISl POCTA. PA3BUTUS U KU3HEILEA-TEILHOCTH OpraHu3ma.
[TureBapenue Kak rnpouecc Gpu3ndeckoi 1 XuMuuecko 06paboTku muuwm. CHcTema Nuie-
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BAPH TCIILHBIN OPranion. Hpe, IVIPC/AR ICTHIC HHIICBLIN OTPABICHIHI - SPIOIHoro Tida. [ 113ct-
TCPHIL NOJICPBLL L acTpirr 1 iHppo3 HCUCHH KAK PC3VILTAT BAHSIH A IKOIO IS 1 HHKOTHHA A
OPraHH3A.

JIbIXaHue oprann3vMoB Kak crnocod nojyucius sepruu. Oprans jibixa-Hust. Kustenuas
EMKOCTB JIeTKUX. TpeHupoBKa Opraios jbIxatus. bojaesnn opraHos jbixanus 1 ux upodu-
naktuka. Kypenue kak akrop pucka.

JBrxenne. KOCTH., MBIMIIBI, CYXOKUIIHS — KOMITOHCHTHI ONOPHO-/IBUTATENbIONH CHCTEMbI.
Mpblednble IBHKEHHS U UX PCTYJISIust. Y TOMJICHHUE MBI [TPU CTATHYECKOH U JMHAMUYE-
CKO¥ padoTe. M3McHeHHe MBILILBI TPH TPCHUPOBKE, MOCIEACTBUASA THIOAMHAMUH. | [pHUHHBI

HaApYIIEHHs OCAHKH ¥ Pa3BUTHS ILIOCKOCTOIIHS.

BuyTpennsas cpejia opraHn3ma: KpoBb, TKaHEBast )KUIKOCTh, JTuMpa. OCHOBHBIE (YHKIUH
KpoBu. KposeHocHas cucremMa. IMMYHHTET M MIMMYHHAs cHcTeMa. BakTepun v BUPYCHI Kak
npuyrHa HHPEKIUOHHBIX 3200 1cBaHUI.

Wnnueuayansnoe pasputue opranusma. [1o;10soe cozpesanmne. MeHcTpyauus 1 NOJIHO-

unst. Oronoreopenye. ObpazoBaHue U pa3BUTHE 3apOJIbIIA M 11J10/1a. BepeMeHHOCTh U po-

Abl. Bivsinve HapKoTeHHBIX BellecTs (Tadaka, alnkorosl, HapKOTHKOB) Ha Pa3BUTHE U 370PO-

BbC uesloBeKa. Haclie/IcTBeHHbIE ¥ BPOJK/IeHHBIE 3a001eBatHsl, IEPEIAIOIHECs TTOJIOBLIM ITy-
tem: CIHW/T, cudunuc u mp.

JleMoHcTpaumu
JIeHCTBUE KeyJOUHOTO COKa Ha OEJIKH.
N3mepenne »U3HEHHONH eMKOCTH JIETKHX CITHPOMETPOM.

Jlaboparopnsie paboThl
JleiicTBYE CIOHBI HA Kpaxmall.
YTOMJIEHUE IPH CTaTHUECKOH U MHAMHYECKOH paborTe.
PaccmarpuBanye KpOBH 4eIOBEKA M JISITYIIKH 110X MHKPOCKOTIOM.

YenoBek U oKpy:karomas cpeaa
lTonsaTna 6uoreoleHo3a, 3K0CHCTeMbl M Guocdephl. Y CTOHUMBOCTL IKO-CHCTEM.
BozaeiicTBre 9K010rHUeCKUX (AKTOPOB HA OPraHu3M UYEI0BEKA U BIUSHUE JIESITebHOCTH
4eI10BEKA Ha OKPYKAIOLIYIO Cpelly (SIIIOXMMHUKATBI, TIPOMBIILICHHBIE OTXOIbL, PaIHAL|s 1
JpYyTHe 3arpsa3Henns). PaunonaabHoe TPUPOI0OTIOIb30BAHKE.

DKCKypcHsi
AHTPOIIOIeHHOE BO3ACHCTBUE HA OKPYIKAIOLIYIO CPeay.



TPEBOBAHMSI K PE3VUIBTATAM ObYYHEHM

B pesyabrate vyuciius yaeOHOH AMCHUINIMEDL «lEcTecTBO3HaHNEe» 00y HatomHiics [10.1-
KEH:
3HATH/IIOHUMATD
e CMBICI NOHSTHH: €CTECTBEHHO-HAYUYHbIH METO/I NO3HAHUS, DJICKTPOMAarHUTHOE T10JIC,
3JICKTPOMArHUTHBIE BOJIHBI, KBAHT, 3BOJIOLMs BeemeHHoH, 60binoi B3phiB, Conneunas cuc-
Tema, rajlakTHKa, IIEPHOANUCCKHH 3aK0H, XHMHUUYECKas CBsI3b, XUMHUYECKas PEaKins, MaKpo-
Mo:IeKy:1a, OeNoK, KaTaiusarop, hepMeHT, KieTka, anpdepenunanus kierok, JHK, Bupyc.,
GuoorHYecKas IBOJIOLHUS, OMOpa3Ho00pa3ue, OpraHu3m, MOy sk, 3KocHcTeMa, Ornocde-
pa, PHTPOTHSL, CAMOOPTraHH3alMsl;
*  BKJIA/| BEJINKHX yUCHBLIX B JOPMUPOBAHNE COBPEMCHHOMN €CTECTBEHHO-HAYYHON Kap-
THUHBI MUDA;

YMETh
s [IPHMBOUTH IPUMEPDLI SKCIIEPUMEHTOB (1K) HAOIIOAEHUH, 0OOCHOBBIBAIOIIKX:
aTOMHO-MOJICKYJISIPHOE CTPOCHHE BELIECTBA, CYIECTBOBAHUE DJIEKTPOMArHUTHOTO TI0JIs U
B3aUMOCBS3b YJIEKTPUUYECKOTO M MArHUTHOTO TI0JIeH, BOJTHOBbIE M KOPIYCKYJIAPHbIC CBOHCTBA
CBETd, HEOOPATUMOCTh TEIIOBBIX MPOLIECCOB, pazderanyue rajlakTHK, 3aBHCUMOCTh CBOHCTB
BEIIECTBA OT CTPYKTYPbI MOJICKYJI, 3aBUCMMOCTb CKOPOCTH XMMHYECKOH PEaKIUi OT TeMlIle-
paTypbl ¥ KaTaJIM3aTOPOB. KJIETOUHOE CTPOCHHE UBBIX opraHn3mMoB, poib JIHK kak Hocute-
;151 HACTIEACTBEHHOM MH(OPMAIHH, IBOTIOLMIO JKHBOH NTPUPOADI, IPEBPAILEHUS DHEPIHH U
BEPOSATHOCTHBIN XapakTep MPOLECCOB B )KUBOH U HEKUBOHM NIPUPOJIE, B3aUMOCBSI3b KOMIO-
HEHTOB DKOCHCTCMBI, BIIMSHUE JIESITEIbHOCTH YEJIOBEKA HA DKOCUCTEMBI,

s OOBACHATH MPHUKIIAJIHOE 3HAUCHHUE BAKHEHIIMX JOCTHKEHUH B 00J1aCTH €CTECTBCHHBIX
HAYK /151 Pa3BUTHSI DHEPreTHKH, TPAHCIIOPTa U CPEJICTB CBA3H, TIOTYYCHUS CUHTETUHECKUX
MaTepHaoB ¢ 38 [aHHBIMK CBOMCTBAMH, CO3/1aHUsi OMOTEXHOTIOTHH, jledeHns HHEKIMOHHBIX
3a00JICBAaHMH, OXpaHbl OKPYKaO1IEH CPEbI;

e BBLIIBMUIATh FMIIOTE3BI M IIPEJIaraTh MyTH UX NMPOBEPKH, [€;1aTh BBIBOJIBI HA OCHOBE
SKCTIEpPUMEHTAILHBIX JIAHHBIX, TPEACTABICHHbIX B BU/IE I'padyKa, TaOIMuUbl HIIM JHarpaMMbl:
+  paboTaTh ¢ eCTECTBEHHO-HAYUYHOH WHpOpMalLHeil, cotepxalieiics B cO-00UIEHUSX
CMU. uHTepHET-pecypeax, HayqHO-TIOHYISpHON JINTEpAType: BJIaAeTh METOIaMH MTOUCKA,
BBIICIATE CMBIC.IOBYIO OCHOBY H OIICHUBATH JJOCTOBEPHOCTL UHDOPMALMH;

MCTIOJIB30BATh TPHOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTHYECKOH AEATENLHOCTH U 110~

BCEJHEBHOM KU3HU [UId:

*  OICHKH BIIMSIHUS HAa OPraHU3M YEJIOBEKA JIEKTPOMArHUTHBIX BOJIH U PaJHOAKTHBHBIX

H3ITYUEHUH;
*  JHEprocOEpeKeHUs;
+  0E30M1aCHOTO UCIIOJbL30BAHNS MATEPHUATIOB B XUMHYCCKUX BEILECTB B OBITY:

s npodHIaKTHKN HH(PEKIIMOHHBIX 3a00J1€BaHNH, HUKOTHHOBOM, ajl-KOroIbHON ¥ HAPKO-

TUYECKOH 3aBUCUMOCTEMN;
. OCO3HAHHBIX JIMUHBIX JICHCTBHH 110 OXpaHe OKPYKAIOUIEH CPEbL.
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PELLEH3UA
Ha pabouylo nporpammy
«EcTecTBo3HaHue»
Ana npodeccuit cpegHero npodeccuoHanbHoro
obpasoBaHua
npenogasarens [6OY CMO «Bonrorpafckui Konneax pecTtopaHHOro cepBuca U TOproBan»
3UMUHOM TaTbAHbI EBreHbEBHbI.

HaHHan pabouas nporpamma MoKeT BbiTb MCNONb30BaHa B paMKax NpodeccUoHanbHOM NOArOTOBKM
06y4aloWmMXCA NPU OCBOEHWUM CNELUanbHOCTEN «IKOHOMMUKA 1 ByXranTepckuii yueT» u «OpraHu3aums
06cnyxnBaHua B 06LLECTBEHHOM NUTaHUM»— B 06beme 117 yuebHbIX 4acos.

Pabouan nporpamma cocTas/iieHa COracHo « PekomeHaaumam no peanusaumm obpasosatenbHOM
nporpammebl cpegHero (nonHoro) obuwero o6pasosaHna B 06pa3oBaTeNbHbIX YUPEKAEHUAX HAYANBbHOTO
Npo¢eccUoHanbHOro U cpeaHero NpodeccMoHanbHoro 06pa3oBaHmna B COOTBETCTBMM C heaepanbHbIM
6a3ncHbIM y4eBbHbIM NNAHOM U NPUMEPHBIMU YUeBHbIMK NNaHaMK ANA 06pa30BaTENbHbIX YUpPeXAe
Poccuiickort ®enepauum, peanusyowmx nporpammbl o6wero obpazosaHua» (MMcbMo AenapTameHTa
rocyAapCTBEHHOM NONUTUKM U HOPMATUBHO-NPaBOBOro peryanposaHmna B chepe obpa3osaHus
MunobpHayku Poccum o1 29.05.2007 Ne 03-1180).

Pabouas nporpamma opueHTUPOBaHa Ha JOCTUXEHUE CAepyIOWMX LENe:

. PopmMUpoBaHUE MMPOBO33PEHYECKUX MOHATU O eCTeCTBEHHOHAay4HOMN KapTuHe MUpa,
BaXKHEeMLWNX GUBNYECKNUX, XUMUUYECKUX U BUONOTMYECKUX MOHATHUAX, 3aKOHAX U TEOPUAX;

. OBNafEeHUE YMEHUAMU MPUMEHATL NOAYUYEHHbIE 3HAHUA ANA 06bACHEHNUA pazHOO6pa3HbIX
ABNEHMWIN OKPYKAIOLWEFO MUPA M CBONCTB BELECTB;

o pa3BUTUE NO3HABATE/NbHbLIX UHTEPECOB U NOBbIWEHWE UHTENNEKTYa/IbHbIX cnocobHocTen 8
npouecce CaMmoCToATeNbHOro I'IpMOGpETEHMﬂ ecTeCTBeHHOHay4YHbIX 3HaHWI C UCNONBb30BAHUEM
Pas/IMUYHbIX MICTOYHUKOB VlHCbOpMaLI,MM, B TOM HUCNe UHTEPHET - pecypcos;

. BOCNUTaHWe YHeKAEHHOCTU O BaXKHON POSIN ECTECTBO3HAHMA B }KU3HN COBPEMEHHOIO 06L1EeCTBa,
Heob6x0AMMOCTU TPAaMOTHOIO OTHOLLEHUA K COBCTBEHHOMY 340POBLIO U OKpYKatoLen cpeae;

. fipUMEHeHKe NoNYyYEHHbIX 3HAHUIA U YMEHUU B NPOdPeCcCUoHaNbHON AEATENBHOCTU U B BbITy.
(Ana 6e30MacHOrO UCNOAL30BaHMA BEWECTB U MaTepnanos B 6bITy, HA NPOU3BOACTBE 1 B CENbCKOM
X03AWUCTBE, ANA PELIEHUA NPAKTUYECKMX 33434 B NOBCEAHEBHOM XU3HU, AR NPEAYNPEKAEHUA ABNEHUN,
HaHOCALLMX BpeJ, 340POBbI0 YE/I0BEKE ¥ OKPYIKaloWWen cpeae.)

HoBM3Ha AaHHOro NPOrpaMmHoro kKypca B opmnpoBaHUM roToBHOCTM 0ByvatoLmxca K 060CHOBaHHOMY
BbI6OpPY NocpeacTBOM pa3BuUTUA 06weyYeBHBIX KOMNETEHUMUN U Hauano GopMnpPoBaHUA
NpodeCcCUOHANBHBIX KOMMNETEHUMIA.



llaHHana nporpamma paccuutaHa Ha 117 yuebHbix yaca.
B pe3synbrate 0CBOGHMA AUCLUNAMHDBI 0BYHAIOWMIACA AONKEH YMETb

MPUMEHATL OCHOBHbIE 3aKOHbI €CTECTBO3HAHMA AR PelleHna 3aaa4 B 061actu
npo$eccMoHanbHON AeATENbHOCTY;

BkoueHue B Kypc TeM: «BUTaMUHbI 1 MUHEpPasbHbIE BELLECTBA B NPOAYKTaX NUTaHUA, NULLEBbIE
Aob6asku. CbanaHcMpoBaHHOE NUTAHME.» U AP. COCTABAAIOT €10 OPUIMHANBHOCTb U COOTBETCTBYIOT
yuebHbIM 3anpocam yupexaeHua.

MaTepuan, MCNONb30BaHHLIN aBTOPOM NPU COCTaBNEHWMMU NPOrPaMMbl, NOA06PaH FPaMOTHO K
NPOGECCUOHANBHO C TOUKM 3pEHUA HEOBXOAMMOCTU AaHHOW TEMaTUKU Kypca.

CTpykTypa nporpammebl COOTBETCTBYET Ha/IMUMIO 06A3aTE/IbHBIX OBLIENPU3HAHHbIX KOMMNOHEHTOB:

. MoACHUTENbHAA 3aNMUCKa BKIIOYAET LLENU M 334a4U, apryMEHTbI B NO/b3Y aKTYaNbHOCTU U
HOBW3HbiI paboTbl, CPOK peanusaunm NPorpammbl U T.4,.

. CoaepxaTenbHan YacTb UMEET XapPaKTEPUCTUKY NeJArorMyeckux, oOpraHnu3aLMoHHbIX YCAOBUNA,
HeobxoaAnuMbIX ANA nonyveHun o6pa3oBaTeNbHOIO pesyabTaTa; packpbiBaeT MeToAMKy paboThl Hag,
COAEPKaHUEM M3y4aeMOro MaTepuana, METOAUKY OLUEHKN 3HAHMIN U YMEHUI YYALLMXCA, BOSMOMKHOCTb
UCNONb30BaHUA COBPEMEHHbBIX TEXHONOTUI ANA AOCTUKEHUA BLICOKOW PE3yNbTaTUBHOCTU B YCBOEHMWU
cofepraHua Kypca.

. Cnncok ncnonbayemomn AuTepaTypbl 4OCTaTOUHO MONHBIA, COOTBETCTBYET NOCAEAHUM
TpebosaHMAM 06pa30BaTENbHBIX CTAHAAPTOB U COAEPKaHUIO pabouel NporpaMmst.

A3bIK U CTUNb U3N0XKEHMA OTNINYAIOTCA YETKOCTBLIO, ACHOCTLIO, NOTUKOMN.

PeueH3nio coctaBuna npenogasatens Boicluen kareropuu Yrnosa I, H.



PELIEH3MA HA PABOYYHO MPOTPAMMY YYEEHOW AUCLMNNINHDI

«ECTECTBO3HAHWE»

Pabouas nporpamma yue6Ho aucumnanHbl «EcTecTBo3HaHne» (fanee pabouas nporpamma),
paspaboTaHHan npenoaaBaTtesiem BbiCLIEH KaTeropun 3MMUHO TaTbAHOM EBreHbEBHOM, NOAHOCTLIO
COOTBETCTBYET PEKOMEHAALMAM NO peannsaumm cpegHero (nonHoro) obiuiero o6pasoBaHua B
06pa3oBaTeNbHbIX YUPEKAEHUAX HAUANbHOTO NPOPECCUOHANBHOTO U cpegHero npopeccnoHanbHoOro
obpa3oBaHus, NMCbMy [lenapTameHTa rocyAapcTBeHHOM NONUTUKM U HOPMATUBHO-NPABOBOro
perynupoaHus 8 chepe obpasosaHnua MuHo6pHayku Poccunm ot 29.05.2007 Ne 03-1180 u npukasy
MuHobpa3osaHua Poccum ot 09.03.2004 r. Ne 1312 8 pepakumu npukasos MuHobpHayku Poccum ot
20.08.2008 r. N2 241 u ot 30.08.2010 r. Ne 889.

B nanHoM paboueii nporpamme rnaBHOM IMHWEH NPOXOAUT OCHOBHaA TEHAEHUMA B Pa3BUTUM
06pa3oBaHmna No ecTecTBO3HaHWI. Pabouas nporpamma yuebHOW AUCUUNAUHBI «ECTECTBO3HaHMEY» AN
COLMaNbHO-3KOHOMMUYECKOTO Npoduna B yupexaerunax CMO npeacTaBneHa AMAaKTUY4ECKUMM
€ANHULLAMU, NPU U3YUYEHUU KOTOPbIX NPENoAaBaTeNb aKLUEHTUPYET BHUMAHUE Ha UIHEHHO BaXKHbIX
0bbeKTax NpUpPoAbl M OpraHM3mMa YenoBeka. MaTepuan NOCTPOEH B NOHATHOMN NOTUKE U COAEPKMUT BCe
Heobxoanmble ANAAKTUHECKWUE eANHULBI. 3aMETHOE MECTO B POrpamMMe 3aHUMAIOT MHTErPUpPYIOLLME,
MeXnpeameTHble Ueun u Tembl. 370, B NepBYIO oUepeap, CoAepXaHue, ocBellatoLee
€CTECTBEHHOHAYUYHYIO KaPTUHY MUPaA, aTOMHO-MO/IEKYNAPHOE CTPOEHME BELLECTBA, NPeBpallleHne
9HEPruM, YenoBeKa Kak BUONOrMUECcKUA OpraH3M 1 C TOUKM 3PEHUA ero XMMUUYECKOTO COCTaBa, a TakKe
BONPOCH! S3KONOTUN U PALUOHANBHOIO NPUPOAONONAL30BAHUA.

CTpyKTypa Nnporpammbl COOTBETCTBYET HaiMuMIO 06A3aTeNbHbLIX 06LENPU3HAHHbIX KOMNOHEHTOB. A
KaXX,0M TeMbl pa3paboTaHbl 4eMOHCTPauum u nabopaTopHbie paboTbl. YAENEHO MECTO U KOHTPOJIIO
3HaHWN. 3aNNaHMPOBAHO BbINONHEHME CAMOCTOATEbHbLIX PaboT B Heo6XxoauMoM obbeme.

HanHan pabouas nporpamma moxkeT 6biTb MCNO/L30BaHA NpenogasaTenem.

PeueHseHT: : '// / i so T / /




