AHHOTAIUA PéBO‘IEfI IMPOI'PAMMBI
YYEBHOU JUCIIUITJIMHBbI

OV /.11 EcTecTBO3HAHHE

[Iporpamma  oOmeoOpa3oBarenbHON  ydueOHOU  aucuuiuinHbl  «EcTecTBO3HAHUE»
npeJHa3HaueHa JUIsi M3Y4YeHHS €CTECTBO3HAHUS B TNPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3alusaX, PeTn3yIOMKUX 00pa3oBaTEeIbHYI0 MPOTpaMMy CpelHero olmero oOpa3oBaHHs B
npenenax ocsoeHus IlporpaMmbl moarotoBku crnenuanuctos cpensero 3seHa CIIO (TIICC3
CIIO) nHa 6a3e 0OCHOBHOTO 00111eT0 00pa30BaHHUS.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @PI'OC cpeanero oOriero
o0pa3oBaHusi, NPEIbABISEMBIX K CTPYKTYpE, COACP)KAaHUIO M pe3ylbTaTaM OCBOCHHS yueOHOM
IMCUUIUIMHBEI EcTecTBO3HAHME», B COOTBETCTBUH C PeKOMeHausIMH 0 OpraHU3alluH TOTy4YeHUs
cpeaHero oOmiero oOpa3oBaHMsA B Ipelesax OCBOCHHUS 00pa3oBaTENbHBIX MPOrPaMM CPEIHEro
npodeccuoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ y4eT M TpeOOoBaHUI
(benepanabHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOIydaeMoW mpodeccuu Hiu
CIIELUANBHOCTA  CpPeIHEero  MpoQecCHOHANbHOrO  oOpa3zoBaHus (mucekMo  [lemaprameHTa
roCyJapCTBEHHOH MOJUTUKHU B cepe MOAroToBKM padbounx kaapos u 10 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Copnepxanue nporpammsl «EcTecTBO3HAaHUE» HANpaBIIEHO HA JOCTIXKEHUE CIICAYIOIINX
neJiei:

*s OCBOCHHME 3HAaHMM O COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHE MHpa U METoJax
€CTeCTBEHHBIX HAayK; 3HAaKOMCTBO C HaumOoiee BaXXHBIMM HUACIMU M  JIOCTH)KCHUSMHU
€CTECTBO3HAHMUS, OKAa3aBIIMMH OTIPEACIISIONIEE BIMSHUE HAa Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

* OBJIQJICHUE YMEHHMSIMHM MPUMEHATH T[OJyYCHHbIC 3HAHUA [ OOBSICHEHHUS SIBICHUIA
OKpYXXAIOIIEr0 MHpa, BOCHPUATHUS HHGPOPMAIMM ECTECTBEHHOHAYYHOTO M MPO(ecCHOHANIBHO
3HaYMMOTO  COJICPXKAHMs; pPa3BUTHE HWHTEIUIEKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHUS! B XOJ€ NMPOBEACHUS MPOCTEHIINX MCCIICAOBAaHUM, aHANW3a SBIICHHA,
BOCHIPUATHS U HHTEPIIPETALUN €CTECTBEHHOHAYYHOU MH(POPMALIUY;

** BOCHHUTAHUE YOSKICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOW MPHPOJIBI U MCIIOIB30BAHUS
TOCTH)KEHUH €CTECTBEHHBIX HayK Ul Pa3BUTHS LUBUIIM3ALIMHU U MTOBBIIICHUS KaueCTBa KU3HHU;

*s PUMEHEHUE ECTECTBEHHOHAyYHBIX 3HAaHUM B MNPO(PECCHOHANBHON JEATENbHOCTH H
MOBCETHEBHOM KM3HU I obOecneueHus: 0e30MacHOCTH KM3HEICSATEIbHOCTH,; TPaMOTHOTO
MCTIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTUH; OXPaHbI 37J0POBbs, OKPYKAIOLIEH CpeIbl.

B nporpammy BKIIOYEHO COJep:KaHWE, HANpaBICHHOE Ha (OpMHUpPOBAaHHE Yy CTYACHTOB
KOMITIETCHIIUH, He0OX0auMbIX s KauecTBeHHOro ocBoeHus IIIICC3 CIIO na 6a3e OCHOBHOIO
oOmiero oOpa3oBaHUs C IMOJIydEHHEM CpPEIHEro oouiero oopa3oBaHus; MPOTPaAMMBbI IOATOTOBKH
KBAJM(HUIIMPOBAHHBIX PabOUMX, CIYKAIIKUX; MPOTPAMMBI MOATOTOBKH CIEIHATUCTOB CPEIHEr0
3BeHa ( [IIICC3).

[Tporpamma MOET UCTIOIB30BATHCS APYTUMHU MPOPECCHOHATEHBIMU 00pa30BaTEIbHBIMU

OpraHu3alUsAMH, PEATH3YIOIUMU 00pa30BaTEIbHYIO IPOrpaMMy CPEIHET0 00IIero 00pa3oBaHus B
npenenax ocsoeHus [IIICC3 CIIO na 6a3e 0ocHOBHOTO 00111eT0 00pa30BaHUsL.
_ B comepixanume BXOZAT pas3feibl: MAacHoOpT HpPOTPAMMBI, CTPYKTypa M COJepKaHHe
y4eOHOH JUCLMIUIMHBL, YCIOBHS €€ peanu3alud, TpeOOBaHHS K MaTepHalbHO-TEXHHYECKOMY
oOecrieyeHnto, HWH(GOPMAIIMOHHOE OOECleYeHne, KOHTPOJIb M OICHKa pe3yJbTaTOB OCBOCHUS
y4eOHO# nuciumiuHbl. B conepxanne yueOHOM TUCIUILTUHBI BXOIAT CIEIyIOUINe TEMBL: (HU3HKa,
XUMHSI, OHOJIOTHS.

Pabouas mporpamma OTIMYAETCS YETKOCTBHIO M3JIOKEHHS, XOPOIIO CTPYKTYpPHpOBaHA,
BKJIIOYAET B ce0sl TEMATUKY CAMOCTOATENBbHOM PabOThl, (GOPMBI M METOJbI KOHTPOJIS U OLEHKH
pe3ynbTaToB 00ydeHus. KOHTpodb W OLIEHKa pe3ynbTaToB OCBOCHHS YUEOHOH IUCIMITIIMHBI
OCYILIECTBIISICTCS B TMpOIECCEe MPOBEACHUS MPAKTHUECKUX 3aHATHHA, TECTUPOBAHMS, IPHU
BBITIOJTHEHUH WHIAMBHIYyAIbHBIX 3aHATHIA, TPOCKTOB, HCCIIEIOBAHUH.

Hesn u 3aga4n y4yeOHOI THCHUIUIMHBI — TPeOOBAHMA K Pe3ybTaTaM OCBOEHUS
y4eOHOM TMCUMILTUHBI ( B 00J1aCTH XUMHU, OMOJI0THM):

B pesynbrate ocBoeHUs yueOHON AUCHUILIMHBI 00Y4aOLIUIiCS TODKEH YMeTh:



NPUBOAUTHL NPHMeEpPbl 3KCIHEPHUMEHTOB H(WJIHM) Ha0/I01eHNH, 000CHOBBIBAIOIINX:
aTOMHO-MOJIEKYJISIPHOE CTPOCHUE BEILECTBA, CYIIECTBOBAHUE 3JIEKTPOMArHUTHOIO MOJSA U
B3aUMOCBSI3b JJIEKTPUYECKOTO W MAarHUTHOIO TOJIEH, BOJHOBBIE U KOPIYCKYJISpPHBIE
CBOICTBa CBETa, HEOOPATUMOCTh TEIIOBBIX MPOIIECCOB, pa30eraHue rajJakTHK, 3aBUCUMOCTh
CBOJCTB BEIIECTBA OT CTPYKTYPHI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW pEaKIUU OT
TEMIIEpaTypbl U KaTaJu3aToOpOB, KJIETOUYHOE CTPOECHUE JKUBBIX OpraHu3mos, pois JIHK kax
HOCHUTENS HACJIEACTBEHHOW WH(OpPMALUKU, 3BOJIOLUIO JKMBOH MPUPOIbI, MPEBpAIICHUS
SHEPIrUU U BEPOSTHOCTHBIN XapaKTep IIPOLECCOB B )KUBOW U HEKUBOU IIPUPOJIE, B3AUMOCBS3b
KOMIIOHEHTOB SKOCUCTEMBI, BIIUSHUE ACATEIbHOCTU YEJI0BEKA HA SKOCUCTEMBI;
O0BSICHATH NPHUKJIAAHOE 3HAYCHHE BAKHEHIINX JOCTHKEHUH B 00JIaCTH eCTeCTBEHHbIX
HAYK JUIS: pa3BUTHSI SHEPTETUKHU, TPAHCIIOPTA U CPENCTB CBS3H, MOJYUYEHUS] CHHTETUYECKUX
MaTepHAaJIOB C 3aJaHHBIMH CBOMCTBaMH, CO3JIaHHsI OMOTEXHOJIOTUH, JIeueHHsI MH(EKIIMOHHBIX
3a00JIeBaHM, OXpaHbl OKPYXKAIOLIEH cpesibl;
BBIIBUI'aTh T'MIIOTe3bl W NpeNiaratb NMyTH HX NPOBEPKH, 1eJaTh BbIBOJAbI Ha OCHOBE
HKCTIIEPUMEHTAIBHBIX JaHHBIX, IPEICTABICHHBIX B BUE I'paduKa, TAOIUIBI WM TUaTrpaMMBbI;
padoTaTth ¢ ecTeCTBeHHOHAY4YHOIl MH(popMauuei, coaepxkareiics B coobmenusx CMU,
WHuTepHeT-pecypcax, HAy4YHO-IIOMYJISIPHOM JMTeparype: BIAaJeTh METOJAaMU  IIOMCKA,
BBIJICJIATH CMBICIIOBYIO OCHOBY M OLIEHUBATh JJOCTOBEPHOCTh HH(OPMALINH;
HCII0JIL30BATh NMPHOOPETeHHbIE 3HAHMA W YMEHHSl B NPAKTHYECKON NeATEeJbHOCTH H
MOBCEAHEBHOM KM3HU JUIS:

® OILICHKHU BIIMSHUS HA OPraHU3M YEJIOBEKA AIEKTPOMATHUTHBIX BOJIH U PaIMOAKTUBHBIX

U3JIy4CHMUI;

® BHEProcOepeKeHHUS;

e 0e30IacHOT0 MCIOJIb30BAHU MAaTEPUAIOB U XUMUYECKUX BEIIECTB B OBITY;

e 1podMIAKTUKA HWH(PEKIUOHHBIX 3a00JIeBaHUI, HUKOTHHOBOW, aJKOTOJBHOH U

HapKOTHYECKOHN 3aBUCUMOCTEN;

® (OCO3HAHHBIX JIMYHBIX JICHCTBUH 110 OXpaHE OKPYKAOLIEH CPEbl.

OOyuyaromuiicst TOJMKEH 3HATh:
CMBICJI TOHSITHH: ECTECTBEHHOHAYYHBIH METOJ IMO3HAHHs, HIIEKTPOMarHuTHOE TIOJIE,
AIIEKTPOMArHUTHBIE BOJIHBI, KBaHT, 3BOJIIOLUs BceneHHoi, Gonbmioil B3peB, ConHeuHas
cucTeMa, TajakTHKa, MEpPUOJMYECKUN 3aKOH, XMMHUYECKas CBs3b, XMMHUYECKas peaklus,
MaKpoMoJieKysa, OeloK, KaTanu3aTop, (pepmeHt, kierka, auddepenuunanus kiuetok, JHK,
BHUpYC, OMONOTHYECcKasi IBOIONMS, OMOpa3HOOOpa3re, OpraHu3M, MOMYISIHS, SYKOCUCTEMA,
ouocdepa, SHTPOHUS, CAMOOPTaAHH3AIHS;
BKJIaJl BeJIMKHX Y4YeHbIX B (pOPMHUpPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MUpa.

B pesynbTaTe ocBoeHus ydeOHOU nucHUIUIHHBI ( B 00J1acTH QU3MKH) 00yJaromuiics

HOJDKEH YMETb:

NPUBOAUTHL MNPHMePbI JKCIHEPHMMEHTOB W (MWJIM) Ha0/J0AeHHil, 000CHOBBIBAIOIIMX:
ATOMHO-MOJICKYJIAPHOC CTPOCHUC BCHICCTBA, CYHICCTBOBAHHUC JJICKTPOMAT'HUTHOTO TIOJIA U
B3aMMOCBA3b DJJICKTPUYCCKOIO MW MArHuTHOI'O HOHCﬁ, BOJIHOBBIC H KOPIIYCKYJIAPHBIC
CBOICTBa CBETa, HEOOPATUMOCTH TETIJIOBBIX MPOIIECCOB;
O0BSICHATH NPHUKJIAJAHOE 3HAYCHHE BAKHEHIINX JOCTHKEHUH B 00JIaCTH eCTeCTBEHHBIX
HAYK JJs: Pa3BUTHUs SHEPreTUKH, TPAHCIIOPTA U CPEICTB CBA3M, OXPAHbI OKpPYKAIOLIEH
Cpenpl;
BBIIBUI'aTh T'MIIOTe3bl W NpenIaratb NMyTH HX NPOBEPKH, 1eJaTh BbIBOJAbI Ha OCHOBE
OKCIICPUMCHTAJIbHBIX JaHHBIX, IPCACTABJICHHBIX B BUJC rpa(bmca, Ta6JII/II_H>I HJIN AuarpaMmabl;
padoTaTth ¢ ecTeCTBeHHOHAY4YHOIl MH(popMauuel, coaepxkareiics B coobmenusx CMU,
HNHTtepHeT-pecypcax, Hay4yHO-IONMYJSIPHOW JIMTEpaType: BIAaAEeTb METOJaMHU  IIOMCKa,
BBIJICJIATH CMBICIIOBYIO OCHOBY M OLIEHUBATh JJOCTOBEPHOCTh HH(OPMALIUH.

OOyuaromuiicst TOJKEH 3HATh:
CMBIC]I TIOHSITHH: €CTECTBEHHOHAYYHBII METOJ IO3HAHMs, 3JIEKTPOMArHUTHOE IMOJIE,
QJICKTPOMATrHUTHBIC BOJIHEI,



e BKJA/] BeJIUKHMX YYeHbIX B (JOPMHPOBAHHUE COBPEMEHHOW €CTECTBEHHOHAYYHOUH KapTHHBI
MUpa;
HCII0JIL30BATh NMPHOOPETeHHbIE 3HAHMSA W YMEHHSl B NPAKTHYECKON NeATEeJbHOCTH H
NOBCEIHEBHOM sKU3HU JJIS:

® OLEHKM BIUSHUA Ha OPraHW3M 4YEJIOBEKA JJIEKTPOMArHUTHBIX BOJH M PAaJUOAKTHBHBIX
U3JIy4CHMUI;

® BHEProcOEpeKEeHHUS;

® OCO3HAHHBIX JIMYHBIX JICHCTBUH 110 OXpaHE OKPYKAIOLIEH CPEbl.
[TpumepHas nmporpamma y4eOHOM TUCIMITTIMHBI MOXKET OBITh HCIIOJIb30BaHa MPH MOBBIIICHUN

KBAJTM(HUKAIIMY YIUTEIECH €CTECTBO3HAHMS OCHOBHOM 00111€00pa30BaTEIbHOMN IIIKOJIBI.

1.4. PexoMeHnayemMoe KOJIM4YECTBO YAaCOB HA OCBOEHHMEe NMPUMEPHOIl NMpPOrpamMmbl y4eOHOI
AUCUMIIHHBI:

00s13aTeNIbHOM ayIUTOPHOM yueOHO# Harpy3ku oOyuatomierocs 117 yacos;
B paMkax KOHTpOJIS 10 JaHHOH yueOHOM TUCIMITIIMHE TPOBOIUTCS U hepeHIIMPOBAHHbIH
3a4eT BO 2 CEMECTpe



