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1.AEJJA OCBOEHMS JUCHUTIIAHBI

B pe3ysibTaTe M3y4eHUs y4eOHOH AUCLIMILTHHbI «EcTecTBO3HAHHE» 00YUAIOIMACS I0JIKEH:

3HATH/MIOHUMAThH

e CMBICA TOHSTHI: €CTECTBEHHOHAY4HBIH METOA MO3HAHUA, DJIEKTPOMAarHMTHOE MOJE,
3IeKTPOMArHUTHBIE BOJIHBI, KBaHT, sBooLMs BceneHHoM, 00/bLIOi  B3pBIB, ConHeyHas
CHCTeMa, TaJaKTHKa, TNEePHOJMYECKHH 3aKOH, XUMHMYecKas CBS3b, XHUMMYECKas peakuui,
MaKpoMoJieKyna, 60K, KaTanu3aTop, (depMeHT, KIIeTKa, nuddepeHumraus KIeToK, JTHK, Bupyc,
GuoIOrMuecKas BOMOLMS, GHopasHoobpasue, OpraHusM, TMOMyJISILIASA, IKOCHCTEMA, ouochepa,
SHTPOIHS, CAMOOPTaHN3ALIMSA;

e BKJAJ BEJIHKHX yYeHbIX B OpMHPOBAHHE COBPEMEHHOM eCTEeCTBEHHO-HAYUHON KapTHHbI MHPA;

ymeTh

¢ IPDMBOAMTL NpPHMEPbI  IKCNEPHMEHTOB u(nan) HaGmoaeHuii, 000CHOBBIBAIOLIHX:
ATOMHO-MOJIEKY/IAPHOE CTPOCHHME BEIIECTBa, CYUIECTBOBAHHE 37€KTPOMarHUTHOrO MoJd M
B3aMMOCBS3b 3JEKTPUUECKOro ¥ MarHUTHOTO foJieif, BOJIHOBBIE M KOPIYCKYJIAPHbIE CBOWCTBA
cBeTa, HeoOpaTMMOCTb TEIUIOBBIX MpPOLECCOB, pasberaHue raiakTHK, 3aBHCHMOCTB CBOWCTB
BelecTBa OT CTPYKTYpsl MOIEKY], 3aBHCHMOCTb CKOpOCTH XUMHYECKOM peakuuu OT
TeMrepaTyphl W KaTajiu3aTopoB, KIETOYHOE CTPOCHHE uBBIX opranuzmos, poib JIHK kak
HOCHTEJI HAC/IeICTBEHHOM HHPOPMALIUH, SBOJIIOLIMIO JWBOH NPUPOJIBI, MPEBPALICHHS SHEPTUN U
BEpOATHOCTHBIH XapaKTep NpoLeccoB B JKMBOH M HEXUBO# MPUPO/E, B3aUMOCBSA3b KOMIIOHEHTOB
3KOCHCTEMBI, BJIMSHUE AESTEIHOCTH Y€I0BEKa HA IKOCHCTEMBI;

e 0OBLSICHSATH NPHKJIAHOE 3HAUEHHE BAKHEHIIHX JAOCTHIKEHHH B 00JJACTH €CTECTBEHHBIX HAYK
JUISi: pasBUTHA OSHEPreTMKM, TPAHCNOpTa M CPEeACTB CBSI3W, TOJIy4E€HHS CHUHTETHYECKHX
MaTepHasoB ¢ 3aJaHHBIMHM CBOMCTBAMH, CO3/aHWA GUOTEXHONOTHiA, Je4eHHs MHPEKUNOHHBIX
3a601eBaHHii, OXPaHbl OKPYXKAKOLIEH CPeibl;

e BLIIBMIATh THNOTE3bl M MpeliaraTh MyTH HX NpPOBEPKH, neJaTh BbIBOJAbI Ha OCHOBE
KCTIePUMEHTAIBHBIX IAHHBIX, IPE/ICTABICHHBIX B BUAC rpauka, TaGIMLBI WK 1HarpaMMBl;

e paboraTth ¢ ecTecTBeHHO-HAY4HOH HHpopmaumeii, cojepxKaileics B COOOLICHHAX CMU,
MHTEpHEeT-pecypcax, HAy4HO-TIOMY/IAPHON JMTEpaType: BIAACTh METO/laMM TIOUCKa, BBIACIATH
CMBICJIOBYIO OCHOBY U OLEHHBATh 10CTOBEPHOCTD uH(popMaLMK;

HCIOJb30BATH anOﬁpeTeHHble 3HAHUS MW YMEHHH B I'lpaKTH‘leCKOi:l esATeJIbHOCTH H
MOBCEIHEBHOM KH3HH IS



e OlEHKM BIMAHMS HAa OpraHW3M 4ejloBeKa 3eKTPOMarHUTHBIX BOJIH H paanoaKTHBHBIX
W3TyYECHUH;

e sHeprocOepeKeHU;
6e30MacHOr0 HCTIOB30BAHNS MaTEPHasoB U XUMHYECKHX BELLECTB B OBITY;

e npouIaKTHKH MHPEKLUHOHHBIX 3a6oneBaHni, HUKOTHHOBOI, AIKOTOIBHOM M HApKOTHYECKOM
3aBUCUMOCTEH;

e OCO3HAHHBIX JHYHBIX AEHCTBHII 1O OXpaHe OKpYIKarollei Cpe/ibl.

2.MECTO JACLUILTAHBI B CTPYKTYPE MIICC3

»

O61eobpa3oBaTe/ibHbIe JUCUHUITHHEL.

3. PE3VJIbTATHI OBYUEHHUA

KoHTpoib M OUEHKa pe3y/bTaToB OCBOEHMS y4eOHOW AMCLMIIHHBI OCYIIECTBIIACTCA
npenojaparesieM B mpouecce npoBeJieHHs TPAKTHIECKUX 3aHATHM M J1a0OpaTOPHBIX pabor,
TECTUPOBAHMS, @ TaKKe BBIMOJIHECHHA 06yyarOUMMHUC HHAWBUIYalbHBIX 3aJaHui, MPOEKTOB,
pccael0BaHHM.

CMBICI MIOHSITHIE: PU3KUECKOe ABJIEHHE, TUIOTE3a, 3aKOH, Teopusl, BELIECTBO,
B3aMMO/IEHCTBUE, 2JIEKTPOMArHUTHOE 110Jie, BOJIHA, ¢oTOH, aTOM, aTOMHOE AP0,
MOHU3MPYIOLIME H3Ty4eHNUs, NIaHeTa, 3BE3/1a, ranakTika, BeeneHHas;

e cMbIC] (PH3HUECKHX BeJHUHH: CKOPOCTb, yCKOpeHHe, Macca, CHjla, UMITYyJIbC, pabora,
MeXaHu4ecKas SHeprus, BHYTPEHHsA SHEPTHd, abCoII0THAs TeMrepaTypa, CpeaHsAs
KHHETHYEeCKAas SHEprys YaCTHIL BEIECTBA, KOJIMYECTBO TEMLIOTEI, 3NeMeHTapHbIH
3NEeKTPUYECKUi 3apss;

e cMbICJ (PU3HYECKHX 32KOHOB KJlacCHYECKO#M MEXaHHUKU, BCEMUPHOTO TATOTCHUA,
COXpaHEeHUs SHEPTHH, UMITYIIbCA H 37IEKTPUYECKOr0, 3apsi/ia, TEePMOAHHAMHUKH,
371eKTPOMArHUTHON HHAYKUWH, dorodddekra;

e BKJIAJ POCCHHCKHX H 3apy0exHBIX yHeHBIX, OKa3aBIIKX HanboJIblIee BIMSHUE HA PA3BUTUE
bu3MKH;

e OMMCHIBATH M 00BSACHATH (PH3HUECKHE ABJICHHS H CcBOJiCcTBA TeJ: JBIKEHHE HEOECHBIX Tel 1
MCKYCCTBEHHBIX CITyTHHKOB 3eMIIM; CBOWCTBA ra30B, JKUKOCTEN U TBEPABIX TEJI;
3IeKTPOMArHHTHYIO MHYKLWIO, paCipOCTPAHEHHE 37IeKTPOMArHUTHBIX BOJIH; BOJIHOBBIC cBoOiCTBA
cBeTa; M3/Ty4eHHe U MOTJIOLIEeHHE CBETa aTOMOM; dororddex;

e OTJHYATH MIOTE3bI OT HAYYHBIX TEOPHH;

J1e1IaTh BbIBOJbI HAa OCHOBE 3KCMEPUMEHTANIbHBIX JIAaHHBIX]

e NPHBOAHTH NMPHMEPDI, NOKA3LIBAIOMIHE, 4TO: HAOJIIOICHUS U DKCIIEPUMEHT ABJIAIOTCA
OCHOBOIA /U1 BBIABH)KEHUS THIIOTE3 U TEOPHH, MO3BOIAIOT NPOBEPUTH HCTHHHOCTH
TEOpPEeTHYECKHX BBIBOJIOB; du3nueckas TeOpus 1aeT BOSMOKHOCTE 0OBACHATH U3BECTHBIC
ABJICHUS TIPHUPOIbI M HAayuHbIE HaKThi, MPEACKA3bIBATE el1le HEM3BECTHBIE SIBJICHUA,

e TNPHBOAHTH NPHMEPbI NPAKTHIECKOrO HCIOIB30BAHMS (PH3HUECKHX 3HAHMIL: 3aKOHOB

MEXaHMKH, TePMOAMHAMHUKH 1 DJIEKTPOAMHAMHUKH B JHEpreTHKe; pasinyHbIX BUI0B

3/1EKTPOMATHUTHBIX M3/Ty4eHHUi /1S pasBUTHA paauo u TeeKOMMYHHKALii, KBAaHTOBOH

(U3MKK B CO3/IaHNH 5ACPHOH SHEPTeTHKH, J1a3epoB;



e BOCIPHHHMATH H HA OCHOBE MOJTYHEHHbIX 3HAHHI CAMOCTOSITEJIbHO OLIEeHHBATH
uHGOPMALIHIO, COAEPXKALLYIOCS B coobmenusx CMH, HnTepHeTe, Hay4HO-MIOMYIAPHBIX
cTaTbhiax.

e NpHMEHSTH NOJy4eHHbIe SHAHHS 13 pemienusi PUIHIECKHX 3a/124 NPH H3YICHHH
du3nKK KaK npopuIbHOro yueGHOro npeaMeTa;
onpeeNsiTh XapakTep Gpu3nyecKoro npouecca no rpaduky, Tabiuie, Gopmyie;
M3MepATH Psil PU3MUECKHX BEJTUUHH, NIPEACTABIIA pe3y/bTaThl M3MEPEHHH C yUeTOM HX
TOrpeLIHOCTeN;

e HCIOAB30BATh NPHOOPeTEeHHbIE 3HAHUS H YMEHHS B NpaKTHYECKOH Aesi TeIbHOCTH H

NoBCEAHEBHOH KH3HH:

115 obecriedeHus 6e30NMacCHOCTH KHU3HEAEATEILHOCTH B npoLecce UCTONb30BaHUs

TPaHCMOPTHBIX CPEICTB, GBITOBBIX NEKTPONPUOOPOB, CPEICTB PALHO- H

TeJIeKOMMYHHKALIMOHHOM CBA3H;

e OLEHKM BAMSAHHA HA OPraHH3M YeNoBeKa U IPyriue OpraHiusMBl 3arpA3HEHHs OKpYXKatoLIeH

cpenbl;

palMOHAILHOTO MPUPO/OTIONE30BAHMA H 3ALUHTEI OKpYyIKatolei cpe/bl.

e OCHOBHbIE TOJNOXKEHWS OMONOrHYECKMX TEOpHi 3aKOHOMEPHOCTEH: KJIETOUHOH TEOpHH,
5BOJIFOLIMOHHOTO YY€HHs, YYEHHS B./.Bepnazickoro 0 6uocdepe, 3akonbl [.Mennens,
3aKOHOMEPHOCTEH H3MEHUMBOCTH H HAC/IEICTBEHHOCTH;

e crpoeHne U (YHKLUMOHHPOBAHHE GHONOrMUECKHX OOBEKTOB: KJIETKH, '€HOB M XPOMOCOM,
CTPYKTYpBI BUJA ¥ IKOCHCTEM;

e CymHOCTb OMOJOTHYECKHX MPOLECCOB: pa3MHOKEHHs, OTUIONOTBOPEHNMS, JIeHCTBHS
MCKYCCTBEHHOTO M €CTECTBEHHOIO orbopa, (opMHUPOBAHHE NPUCTIOCOOIEHHOCTH,
MPOMCXOXK/ICHHE BU/IOB, KpYTOBOPOT BELIECTB H npeBpalleHne FHEPriu B KIETKE, OpraHu3me,
B sKOCHCTEMax U Guocdepe;

e BKJaj BBAAIOIIKXCA (B TOM 4HHCIE OTEUECTBEHHBIX) YYEHBIX B pa3BMTHE 610JIOTHYECKON
HayKH;

GHOIOrHYECKYHO TEPMHHOJIOTHIO W CUMBOJIHKY;

e 00BACHATH poNb OWonorMM B (OPMHPOBAHHH HAYYHOTO MMPOBO33pEHHMs; BKIIal
GHONOrMUECKHX TeopHit B (HOpMHUpOBaHHE COBPEMEHHOM eCTeCTBEHHO-HAayYHOW KapTHHBI
MHpa; eMHCTBO JKHBOH H HEKWBOH MPUPOJIbI, POJICTBO JKMBBIX OPraHU3MOB; OTpHLIATETEHOE
BIMAHME ANKOrois, HMKOTHHA, HApKOTHYECKMX BeILICCTB Ha 3MOpPHOHAIBHOE U
MOCTAMOPHOHANIBHOE PA3BUTHE HENOBEKa; BIMAHME 9KOJIOTMYECKUX (DaKTOpOB Ha KHUBbHIC
OpraHu3Mbl, BIHAHWE MYTAarcHOB Ha pacTCHWA, JKMBOTHBIX M 4YEJIOBEKa; B3aMMOCBA3HM H
B3aMMOJICHCTBHE OPraHM3MOB M OKpYXKAIOWIEH Cpejbl; NPUYMHBL U daxTopbl 3BOJIOLMH,
M3MEHAeMOCTh BU/IOB; HapyleHWss B Pa3BMTHH OPraHW3MOB, MyTalliH W MX 3HaueHHEe B
BO3HHKHOBEHHH HAC/EICTBEHHbIX 3a00/eBaHUM; YCTOMYMBOCTb, Pa3BUTHE M CMCHbI
9KOCHCTEM; HEOOXOIMMOCTh COXpaHEHHS MHOroo0Opasus BUJIOB;

e peliarb 3JIE€MEHTapHbIE GHONOHUECKHE 3a/auM; COCTaBJATb OJEMEHTApHbIC CXEMb
CKpelMBaHWsS M CXEMBbl MEpEeHoca BEUIECTB H mepeaayyd JSHEPrUU B IKOCHCTEMAX (uenu
MUTaHKs); OMMCHIBATH OCOOEHHOCTH BUIOB 110 MOp(OIOrHYECKOMY KPUTEPHIO;

® BBLISABIATH NIPUCTIOCOOIEHUS OPraHU3MOB K CPEAIE 06UTAHKS, UCTOYHMKH U HAJIMYME MyTareHoB
B OKpysKatolLeii cpejie (KOCBEHHO), aHTPOTIOTCHHBIE M3MEHEHHS B IKOCHCTEMAX CBOEH
MECTHOCTH;

4.COJIEP’KAHUE JUCIHHATIIAHBI



Mexanyka, TerioBsie SBICHHA, DJIEKTPOMArHUTHBIC ABJICHHMA, CrpoeHue aTomMa M KBaHTOBas
duzuka, XUMHS C 3JIEMEHTaMH 3KOJIOTHH, Buoiorus ¢ 3jeMeHTaMu 3KOJIOTHH.

5.BUJ1 ATTECTAIIUH - auddepeHHPOBAHHBIH 3a4eT

4 KOJIMYECTBO YACOB HA OCBOEHHE MMPOrPAMMBI YYEBHOM
JUACHUATIIHHBI

MaKcHMalbHas yueOHas Harpyska obyuarouerocs 184  yacos, B TOM YHUCJIE!
obs3aresibHas ayJUTOpHAs yueOHas Harpy3ka obyuatomerocs __117__yacos
camocTosTebHas pabora oGyvatomerocsi _ 67__ 4acos.

Cocrasutens: __ Tonkoor I'.Il.  cT. npenoziasareib KUTIT Jwec)
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