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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS (eaepalbHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B o0pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, peaqTn3yrONUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl O XUMHH, K OINPEACICHHUIO OOMICiH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepIIAIOIIMM 3TalloM peajM3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xumMudyeckoe oopazoBaHue 00Yy4arOLUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHAIBHON XKHU3HHU OOIECTBA, a TAaKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJIbTypbl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYPBI, HEOOXOJAMMBIM YCIOBHEM YCIICITHOTO TpyJa H
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYEecKOM, MUIIEBOM, 3KOJIOIMYecKOd O€30MacHOCTH H
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMa,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnstomuMu  npeamera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XUMH» U «O0IIas 1 HeOpraHMYEecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
OpH W3YYCHHH TpeaMeTa 00ecreyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpOBHE OCHOBHOTO 0OOIIero oOpa3oBaHuUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI TEOPETHYECKH MaTepuanl u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECKUX M METOJOJOTHYCCKUX ITO3HIIHH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUS
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pPAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpenMera « XuMUs» JaHHOTO YPOBHS U3yY€HHUs OPUEHTHPOBAHO HAa (OPMHUPOBAHHE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM IKCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYUN MEXKTYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mmane pemieHus 3amad BOCHUTAHHS, PAa3BUTHS W COIUAIM3AIMHA OOYYaOIUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHME JIJISI PA3IMYHBIX BUIOB JICSITEIILHOCTH: pEIICHUS Mpo0OJieM, MOMcKa, aHaIn3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHO aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC MOHATHSA,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaxX TMO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHUM M CIHOCOOOB JCSATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUsl IpeIMeTa B
nporpamMme 1Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHMKAa 0OOIIe00pa30BaTeNbHON  OpraHU3aINH,
BIIAJICIONIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEAbHOU >KU3HU ISl pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBi3M Cc 3TMM npU HM3yYEHUHM MpeaMeTa «XUMHUsS» JOMHUHHUPYIOIIEe 3HAYeHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHpPOBaHME MHTEIUICKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHITHIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE I PA3IUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MOWCKa, aHaliu3a U 00paboTku WHGPOpPMAIUK, HEOOXOMUMBIX ISl MPHOOPETEHUs OMbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKOW 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX TPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs MIOVMCKA M aHaJIN3a YIeOHOW M HAYYHO-TIOMYJISIPHOW HHPOPMAIIUA XUMHUIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU ¥ MIPOBEICHUN XUMUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yuebHOM maHe cpemHero obmiero odpazoBaHus MpeAMET « XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hegemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[IpenmeTr opraHMuecKkoil XUMUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IOJIyYEHUU
HOBBIX BEIIIECTB U MaTepuasoB. Teopus CTpOeHUsl opraHnueckux coeauHenuii A. M. bytnepoga,
e€ ocHOBHbIe NoOJIOKEeHUS. CTpyKTypHbIE (DOPMYJIBI OpPraHWYECKUX BellecTB. [omororus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanMum — opraHuueckux  BemecTB.  Homenknarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KIIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeraH M 3TaH — mpocTeumme
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peaklUud 3aMeleHus U
TOpEeHUs ), HaX0XACHUE B IPUPO/IE, IOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTeHIINe
NPEJCTaBUTENIN AaJKEHOB: (U3WYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIpUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TOIy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [logyueHne cMHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AlETuieH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, raIOTeHUPOBAHNUS, TUAPATALMHU, TOPEHNUS ), [TOJyYEHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHEC W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHUE W NIpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u XumuyecKue ceoucmea (peakyuu 2aio2eHUposanus U HUmMpo8aHus,), NoayueHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXIy YIVIEBOJOPOJAMHU,
MIPUHAJICKAMMU K pa3IMYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YIIeBOAOPOAOB. [IpuponHblii ra3 U MomyTHbIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEeKUHT
(TepMHUUECKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKThI €ro MepepadoTKHU.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB U UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3maMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuun «HedTs» 1 «Yroaw», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbluniciienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOTO BEIIeCTBA MJIM MPOAYKTAa pPEaKIHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckue coeMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKHUE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMHU METaJlJIaMH, TajJOre€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHue. Bogopoaubie cBsI3u MeXay MOJIEKyJaMH COUpTOB. JlelicTBUe MeTaHoa U dTaHOoJa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHUPTHL. OTHJICHIIHMKOIb W TIHWIEPUH: CTpOeHHWe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaM1, KaueCTBEHHAsl peaKiis Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@eHo: CTpOEHHE MOJEKYJbl, (U3NYECKUe U XHMHUYECKHEe CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCyCHasl KUCIIOTHI:
CTpoeHue, pU3MUeCKUue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, 00IIMe I KJlacca KUCIIOT, peaKIus
sTepuduKalnMm), mojgyuyeHue U npuMmeHeHue. CreapuHOBas M OJIEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIILIEE IEUCTBHE.

CrnoxHble 3pHUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poiab KUPOB.

YrneBonpl: cocTas, Kiaccudukaiys yrieBo1oB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IPOCTEUIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcuaoM Mmeau(ll), okucieHne amMMHaYHBIM PaCTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHue, onosornueckas poib. orocunTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmasia U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEAKLIUs C HOI0M).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YEHHs BEIIECTB U MX IPEBpalleHHil: MpOBEACHUE,
HaOJIOZICHWE W OMMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakluy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM meau(ll)), ampaerumoB (OKucCIIeHHE
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajga C HOJIOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3a1aun.

Bbrluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM IMPOIYKTOB PEAKIINN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak aMQOTepHble OpraHuyeckue coeauHeHusa. Dusnueckue
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMLKHA). buonorumdeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTumapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuunas, BTOpuYHas U
TpeTUyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOICTBa OENKOB: THUIPOJIHU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepruMEeHTAIbHBIE METOJbl M3YYEHHUsl BEUIECTB M HMX IPEBpAIICHUIl: HaOII0JeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSs

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEDp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CpelHsAs MoJieKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IMOJIMMEepU3alus U MOJUKOHICHC AL,

DKcIepruMeHTATbHBIE METOJIbI M3YUYCHHS BEIIECTB M WX NPEBPAICHHIA: 03HAKOMIIEHHE C
00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIyKOB.

MexnpeameTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBs3€H MpU M3ydeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIh30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK H
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOue ecTecTBEeHHO-HAy4YHbIE TOHATHS: SBJIEHHE, HAay4yHbIH (akT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCU(pHKAIMs, MEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpPEHUe,
IKCIIEPUMEHT, MOJICTTMPOBAHUE.

Owusmka: Matepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPTeTHIECKUH YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPbI, PepMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBble, TOIUINBO, PECYPCHI.

TexHoNOorHs: MUILEBbIe MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIUE CPEACTBA,
JIEKapCTBEHHBIC H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC



OBIIAS U HEOPTAHNYECKAS XUMMUA

Teoperuyeckne 0CHOBbI XUMHH

XuMu4ecKui dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJIEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHH, MOIAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHAs KOH(UTYpalys aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoanueckas cucrtema xumudeckux siaeMeHtoB [ .
MengeneeBa. CBsa3p nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3HadeHue NePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJCHTHAs
HETOoJISIpHAsl W TIOJISIpHAs, WOHHAs, METaJUIMdecKas). MexaHu3Mbl 0Opa3oBaHUsI KOBaJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.

Knaccugpukamuss HeopraHmueckux coequHEeHHMH. HomeHkmatypa HeEOpraHMYeCKHX
BEIIECTB. ['eHeThyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, NMPUHAMICKANIMX K Pa3THIHBIM
KJIacCaM.

Xumuyeckas peakiusi. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPTUU MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4yHbIX (pakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIMSIOIIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble M cinadble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YyYEHHs] BEUIECTB M WX MPEBPALIECHUN: JEMOHCTpPALUS
tabmun «llepuognueckas cuctema xumudeckux siaeMeHToB J[. M. MenneneeBay, u3ydeHue
MoJiele KpPUCTAJUIMYECKUX pelETOK, HaOJMIoJeHHe | OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalld3aTopa,
ONpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpoBeJleHHEe MPaKTHUUeCKON paboThl «BnusHue pa3nuyHbiXx (aKTOpoB Ha
CKOPOCTh XUMHUYECKOM peaKIum.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUSM XUMHUECKUX PEAKIINI, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM TOHATHUS «MACCOBas A0S BEIIECTBAY.

Heopranuveckast xumust



Hemeramnbl. Ilonoxkenne HemetrammoB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaeposaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPKAITUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnel. [lonoxenune metamioB B [lepuoanyeckoil cuctemMe XMMHUYECKUX 3JIeMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEUIIUX METAUIOB (HATpPUH, KaJMid, KajabIlMd, MarHuH,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YYCHHUE
KOJUIGKIIMM «MeTa/uibl M CIUIaBbl», OOpa3IOB HEMETa/UIOB, PEIIEHHE SKCIEPUMEHTATbHBIX
3amay, HAONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponb xuMuu B o0ecrieueHrnr 9KOJOTHYECKON, YHEPIreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKunii.

[IpencraBnenuss 00 OOmUX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO TOMyYeHUs
BOKHEHIITUX BEIIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXHEHIINE CTPOUTEIBHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIEC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBS3€H MPU M3yUYeHUU OO0IIel M HEOPraHUYEeCKOW XMMHU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIe MOHSITHS: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHasms, CUHTE3,  KJIaccH(UKaIus,  MNEePHUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SJHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHUS, CKOPOCTb.



buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNIOB, 3JEKTPOHHAS] MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOydaroIIMMUCS
poTrpaMM CpPEIHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM W IPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
pOrpaMM CpeAHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AESTENBHOCTHBIM IOJXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHHs TpeaMeTa «XHMHS» Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHMUS
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHME O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00y4EHUIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPaaULUii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, MPUCYIIUMH LIEJOCTHOH CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh ILIETH U
CTPOUTb )KU3HECHHBIE IUIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHsD) JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCIUTATENBHON JEATEIbHOCTH B COOTBETCTBUHM € T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMHM U HJ€allaMd  POCCUHCKOTO
IpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TNpPaBUIAMU MOBEICHMS,
CIOCOOCTBYIOIIMMU TIpOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS INperMeTa «XUMHUS» OTPaxaroT CPOPMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYyYaloIMXCs 10 pean3aluu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HAHMsI 00YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U NPABOIOPSAKY;

MPEJICTABICHHUSI O COLMAIbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘-I€6HbIX 1 ITO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUIOB yUeOHOMN AESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

OCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTEUYECTBEHHOU
XHMMUH,;

YBaXEHUSI K IPOIIECCy TBOPUECTBA B OOJACTU TEOPUM MU IMPAKTUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHs TOTO, YTO JOCTHKEHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JCHHUIA,
KPOMOTJIMUBLIX 9KCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IIPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOIIEM aHAJIU3e
nH(GOpPMaLIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O ITOBEACHMA,

CIIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3AHHBIC C XUMHUUYCCKUMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pEIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATh CBOE IMOBCACHHUEC M IIOCTYIIKKM CBOHMX TOBapI/IHIeI\/JI C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX W ITPABOBBIX HOPM U OCO3HAHUEC HOCJ’IGI{CTBI/If/'I OTUX IMOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHOro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

COOIOZICHHSI TPaBMIJI OE30MACHOTO OOpAIEHUsI ¢ BEHISCTBAMH B OBITY, IMOBCEIHEBHOU
XKHU3HU U B TPYJIOBOH J€ATCIBHOCTH,

MOHMMAHUA 1EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOIO 0€30MacHOTo
MOBEJICHUS B CUTyalUsIX, YTPOKAIOIINX 30POBbIO U )KU3HU JIOJEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YNMOTPEOJIEHUS aIKOTOJId,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘IG6HO-HCCJ’IGI{OB3TGHBCKOfI ACATCIIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BUJAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKHX 3a/lad COLUaIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAaHUH 110 XHUMHUN,

YBaOXEHHUS K TPY]Ly, TIOJSIM TPYyia U pe3yibTaTaM TPYAOBOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBHUIYaTbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynymieit mpodeccuu u peann3anui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0ITIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH IIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

IIOHUMaHUs TJI00aJIFHOTO XapakTepa 3KOJIOrHICCKUX HpO6J’IeM, BIIUAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHIKEHUN XUMHUH ISl PEIISHUS] BOIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, MPUHOCIIIMX BpEI OKPY>KalolIeW MpUPOIHON Cpene,
YMEHMS IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOM M COIIMATIBHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAaKTHKH;

NOHMMAaHH CHeUM(UKA XUMHHM KaK HayKd, OCO3HaHHA €€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIUICHHUS, CO3JITaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKarolleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodsieM COXpaHEHUs IPUPOJAHOIO PABHOBECUS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJIi COBPEMEHHON LUBWIM3AaLUU: B €€
TYMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHON POJIM B CO3/IaHUM HOBOM 0a3zbl MaTepuaIbHOU
KyJbTYpPBI, PELUICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecre4eHny yCIOBHM yCIIEITHOTO TPpyAa U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH: IIOHMMAHUs CYIIHOCTH METOAOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS JJIs
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aKIIOUEHHS HA OCHOBE HAyUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYalMSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIBCKON AESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJda B pasMyHbIX chepax mpodeccrnoHaTbHON

JEATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaThl OCBOCHUS YyuyeOHOro mpeaMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXTpeIMeTHBIE) 00IIeHAYIHBIC TOHATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeZIOBaHNEe, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHHBEpCallbHBIE  yueOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaromue (opmupoBaHHe (DPYHKIMOHAIBHONH TIpaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIMH 00yUaroIInuxcs;



CIOCOOHOCTh ~ OOy4aloIIUMXCsl  HMCMHOJb30BaTh  OCBOEHHBIE  MEXIUCIHILIUHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSAMU.

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATEeIbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJbTAThI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble MPU3HAKKM TOHATHII M yCTAaHABIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBIICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPUU IS KIacCHU(PUKAIIUU BEUIECTB U XUMHUYECKUX PEAKITUiL;

YCTaHABIMBATh IPUYMHHO-CIICCTBEHHBIE CBSA3H MEX1Yy U3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYIUpPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

MPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIOIb3YEMbIe B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHUYeckass (opMyia, YypaBHCHHE XHMHUYSCKOH pEakIMu — TPU PEIICHUH Y4YCOHBIX
MO3HABATEJIbHBIX U MPAKTHUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKIIUi.

2) 6a3o0BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX PEAKITUH;

dopMynupoBaTh LE€IM M 33Ja4d  HMCCIEJAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENNbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (QOopMyIUpoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOW M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB TO3HAHMUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX WHOOpMaIuu (HaAyYHO-TIOMyJIsipHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(GOPMAIIMIO PA3NUYHBIX BUIAOB U (HOpPM TIPEACTABICHHUS, KPUTUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTH;

dbopMyTUpOBaTh 3aMpOChl W MPUMEHSTh PA3JUYHBIE METOABI MPU TOUCKE M OTOOpE
uH(pOpMaIii, HEOOXOAUMOH JIJIs BBIMIOTHEHUS yUeOHBIX 33/1a4 ONPeAeIEHHOTO TUTIA;

MpPHOOpPETaTh OMBIT WCIMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY MpeacTaBiIeHUsT HHPOPMAIUK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KAuyeCTBE CpEACTBA MNpU paboTe ¢ XUMUYECKOH
uHpOpMaILUe: TPHUMEHATh MEXKIpEAMETHbIE ((U3NYEeCKHe M MaTeMaTHYeCKUE) 3HAKU U
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OBRi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMHU:

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY OOCYXIaeMOM TEMbI B XOJI€ JHUAIOra W/WINA JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYJIHPOBATH CBOU MPEUIOKCHUS OTHOCUTEIILHO  BBITIOJHECHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYINIAaTh C IMpPE3CHTAIEe pe3yJbTaTOB MO3HABATEIBHON AEATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHH XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHUIO CBOWMCTB HW3yYaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa M (OPMYJIHPOBATH BBIBOJBI IO PE3yJibTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHMIA ITyTEM COTIIACOBAHHSI MTO3UIIHIA B X0/1€ 00CYX/ICHUS 1 0OMEHa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOI IMO3HABATEIBHYIO JIESATEIHLHOCTD,
ompenenss e€ eI W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUiaraéMblii arOpPUTM JICHCTBUI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEIOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Hanbosee (PEKTUBHBINA CITOCOO MX PEIICHHsI ¢ YUYETOM IMOJyUYCHHUS] HOBBIX 3HAHHUU O
BCIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCW JEATENbHOCTH Ha OCHOBE CaMOaHAIMW3a |
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMush» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWUMHUYECKOW COCTaBISIONIEH eCTEeCTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUNW NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJBHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelleHusT TPAKTHUYECKUX 3a7ad M OKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUH AJIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJISIpHAsT Macca, MOJSIPHBIH O00BEM, YIIIEPOJHBIA  CKeNer,
GyHKIMOHATBHAS TPyMMa, paJuKan, W30MEpHUs, MU30MEpPbl, TOMOJOTUYECKHA psa, TOMOJOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPIKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUHU U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I’—IeCKI/II\/'I SA3BIK XUMHUH, MHpOBOSSpqueCKI/Ie 3HaHHA, JICKAIIHMEC B OCHOBC ITOHUMAaHUA
HpI/I'-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBHGHPIP'I, q)aKTOJIOI‘I/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX,
cocTaBe, OyuYeHUHU U 0€30MaCHOM MCIOJB30BaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
MX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME NOHATHS IPU OMMCAHUH COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
Y YPaBHEHUI XMMHUUYECKUX PEaKUU, NU3rOTABIMBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKHX
BEUIECTB M0 HX COCTaBy U CTPOCHHUIO K ONpeAeNEHHOMY KIacCy/Tpymie COeAMHEHUN
(yrieBomopoasl, KHCIOPOA M a30TCOAEpXKAllue COEIMHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
[PUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMUIIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasi KMCIJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAs KHUCJIOTA, IJII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OINPEAENATh BHJBI XMUMHYECKOH CBSI3M B OPraHUYECKUX
coeMHEHUX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHUSI NMPUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHE, (HU3UYECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3JIMUYHBIX KJIACCOB OPraHMYECKUX BEUIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyramuen-1,3, mermwnOyraaueH-1,3, OeHszon,
METaHOJ, dTaHOJ, YTHJICHTJIUKOJb, TIUIEPUH, (EHON, aleTalbIeru]l, MypaBbHHAsI U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmal, IIeJII003a, aMHUHOYKCYCHas KHCIOTa), HWILTIOCTPUPOBATh
T€HETHUYECKYIO CBA3b MEXIY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX PEaKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (opMyT,

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepadOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPEepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKIUH);

c(hOopMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJIB3YeMbIX B XUMHU TPH HM3YYCHUH BEIIECTB M XUMHYECKUX SBICHUU
(HaOnrofieHne, W3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBA3aHHBIX
C BEIIIECTBAMH U UX MIPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COOMIOAATh MPaBWIA MOJL30BAHUS XUMHUYECKON MOCYAOU U
1abopaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUA OSKCIEPUMEHT
(mpeBpaleHnss OPraHMYECKUX BEIECTB MPU HArPEBaHHHM, TOJYYCHHE ATHICHA M W3yYeHHE €Tro
CBOMCTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYeCKHX BEIIECTB, JCHATypalus OeIKoB TpHu
HArpeBaHUU, I[BETHBIE PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu oOpallleHUuu C BEIIEeCTBaMU U JIaOOpaTOPHBIM 00OpYIOBAaHUEM, MPEICTABISTh PE3YIbTaThI



XMMHYECKOTO SKCIEpPUMEHTa B ()OpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUH H
(opMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKU aHAIM3MPOBATH XUMHYECKYIO0 HH(POPMAIHUIO,
HOJy4YaeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pPa3HOro
NOBEJCHUA B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHS CBOErO 370POBbS M
OKpYXarollel MpUPOAHON cpesibl, OCO3HaBaTh ONACHOCTh BO3ACHCTBMS Ha >KUBBIE OPTaHU3MBbI
OINpe/IeNIEHHBIX OPraHUYeCKUX BeLIeCcTB, MOHMMAas cmblca mnokasartens [IJIK, moscHsATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOIO BO3JCHCTBUSA HAa OPraHU3M
4eJI0BEKa;

JUIsl 00y4YarolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsSi: YMEHHUE NPUMEHSTH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHUS BEILECTB U XUMUYECKUX SBIICHUA;

JUIs  CHeNbIX W ClIa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHo-
TOYEYHYIO cucTeMy 0003HaueHuil JI. bpaiins A 3anucu XuMu4eckux GopmyJ.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHuyecKas XUMHS)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHUMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTHU, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MpPaKTUYEeCKHX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHAE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEGHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, THUIBI XMUMHMYECKHX  pEakUud, pacTBOp,  DJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMUSA, OKUCIINUTENb, BOCCTAHOBHUTENB, CKOPOCTh
XUMHYECKOM  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoandyeckuin 3akon [J[. WM. MeHneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMs] PHEPIMM NPU XUMHYECKHX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXalue B OCHOBE IOHMMAaHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosornuecKkrue CBeJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BOXHEHIINX HEOPTaHWYECKHUX BELIECTB B OBITY M MPAKTHUECKOW JESITEeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPH OMHUCAHUU HEOPraHHMUECKUX
BEILECTB U UX MPEBPALLICHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHMKY JJIsI COCTaBJICHUS
dopMyn BemlecTB M YypaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHMUYSCKHX BEHIECTB (yrapHbIi Tas3,
VIJEKUCIBIA Ta3, aMMHUakK, raméHas M3BeCTh, HErali€Has H3BeCTb, NUThEBAas COJa, MUPUT U

ApyTHe);



c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKUX
AJIEMEHTOB B COEUHEHMIX PA3IMUYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOIO
BEIleCTBA (aTOMHAs, MOJIEKYJISIpHasi, MOHHAas, METaJJIMuecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEILECTB
10 UX COCTaBY K ONpPEACNEHHOMY KJIACCy/TpYIIe COSAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBbICI Iepuoaundeckoro 3akona JI. WM.
MenzeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HMPYIOUIYI0, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuoos [lepronuueckoil cucteMbl XuMHUeCKuX 3y1eMeHToB /1. U.
MeHeneeBa, HCHOJIB3Ys TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMYECKHUX 3JIEMEHTOB M MX
coeMHEeHuH 1o nepuojaM u rpynmnam Ilepuonudeckoil cucreMsl XuMudeckux snemeHToB 1. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (ONMHUCHIBATh) OOIIME XHMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, MOJATBEPKIATh CYyIIECTBOBAaHUE
IEHETUYECKOM CBSI3M MEXJY HEOPraHMYEeCKHMH BEIIECTBAMH C IIOMOLIBIO YpaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
OpU3HakKaM (YUCITy W COCTaBy pEarupyromx BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiud,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMM, yYaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKLUU pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHBbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIa,;

c(OPMHPOBAHHOCTh YMEHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HAaBaTb ONBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYLIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLIECCH, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHAKa, a Takke cPOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TNPOBOAWUTH BBIYMCICHHUS C MCIIOJIB30BAaHUEM IOHSITHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPU XHUMHYECKHX
peaxiusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3¢ ¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUTIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKUN SKCHEPUMEHT
(pasznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE Cpellbl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHHBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3INYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKIMh, PEeaKIMu HMOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amau o temMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH O0OpAIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, MIPE/ICTABIISATH
pe3yabTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opMe 3amucCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peaxuuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XHMMHUYECKYIO0 HH(OpMalmio,
[OJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTEepHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATEIbHOCTH B IENSAX COXPAHEHUS CBOETO 3[0POBbI U
OKPY’KaOIIeH MPUPOIHON Cpelbl, 0OCO3HABATH OMACHOCTH BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
omnpeeNEHHBIX BEIIECTB, TOHUMAasi cMbica nokaszarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUisi 00y4YarolIUXcsi ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHMs 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIGHHIZ;

JUIA  CJENbIX W ClHa0OBHIAMIMX OOYYArOMIMXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOUCYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu XuMuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
P P P http://school-
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 :
collection.edu.ru/
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 htp://school-
' bex y AOPOA collection.edu.ru/
99 HenpenenbHbie yrineBoaopoabl: ajaKkeHsl, 5 1 http://school-
' aJIKaJIueHbI, aJJKUHBI collection.edu.ru/
2.3 ApoMaTH4eCcKHe yIieBOI0POIbI 2 hitp://school:
' P y AOPOL collection.edu.ru/
54 [IpupoaHbIe UICTOYHUKH YTIEBOJOPOJIOB U 3 1 http://school-
' UX nepepaboTka collection.edu.ru/
Hroro no pazneny 13
Paznen 3. Kucinopoacoaepsxaimiue oprannyeckue coeIuHeHust
http://school-
3.1 Crnuptsl. Genon 3 :
collection.edu.ru/
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1 http://school-
' CnoxHbie dQUpbI collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.3 YraeBob 3 1 httQ://S_chool—
collection.edu.ru/
Hroro no pazneny 13

Pasnen 4. AzoTconepxaime opranudeckue coeIMHeHUs1

http://school-

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3 ;
collection.edu.ru/

Htoro no pazneny 3

Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 h ://S.C hool-
collection.edu.ru/
Wroro no pazneny 2
http://school-

Peanu3anus BocnuTaTeIbHOT0 MOTEHIMAJIA YPOKA (BUABI M (GOPMBI 1eITeIbHOCTH)

Bocnuranue YBAXKHUTCIJIIBHOI'O OTHOUICHHUSA K UICTOPHUU MUPOBBIX U OTCYCCTBCHHBIX HAYUYHBIX OTKpBITHﬁ, OCO3HAHUEC UX BAXXHOCTU JIA pa3BUTHA MIPOIrpecca u
MHHOBAIIMOHHBIX TEXHOJIOTHH.

[IpuBnedyeHrne BHUMaHUs OOYYaIOIIMXCAK HEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha ypOKaXx sBJACHHI, OPraHUu3alis UX paboThl C MOJIy4aeMOi Ha ypOKe
COIMATILHO 3HAYMMOW WH(pOpMaIHel — MHUITUHUPOBAHUE €€ 00CYKICHHS, BEICKa3bIBaHUS O0YYAFOIIUMUCS CBOETO MHEHHUS 110 €€ MOBOTY, BBIPAOOTKH CBOETO
K HEH OTHOILIEHUS.

OmnbIT CaMOCTOSATEIIFHOTO HpI/IO6p6TCHI/I}I HOBBIX 3HaHHﬁ, MIPpOBCACHUS HAYIHBIX HCCHCHOB&HHﬁ, OIIBIT HpOGKTHOﬁ ACATCIIBHOCTH, HpI/IMeHeHI/Ie Ha YpOKe
HNHTCPAKTUBHBIX (1)0pM pa6OTBI C OGy‘IElIOHII/IMI/ICSI . HHTCJUICKTYAJIbHBIX U JUAAKTUYCCKUX HUI'D, CTUMYJIUPYIOMIUX IMO3HABATCIIbHYO MOTUBALIUIO
O6y‘laIOH_II/IXC$I; prr[HOBOﬁ pa6OTI)I HJIn pa6OTBI B Iapax. I/IHI/IL[I/II/IpOBaHI/IC U oAACPIKKa HCCHCHOBaTeHBCKOﬁ JACATCIIBHOCTHU O6y‘laIOH.[I/IXC$I.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne /i P Konrpoubusie IIpakruyeckue bp
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
http://school-

11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 .
collection.edu.ru/

anemenToB . 1. Menaeneera

12 Crpoenue BemiecTBa. MHOrooOpasue 4 http://school-

' BEILIECTB collection.edu.ru/
http://school-

1. X 1 1 )

3 MMHACCKHE peakiiu 6 collection.edu.ru/
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust

http://school-

2.1 MerTanisl 6 1 .
collection.edu.ru/
http://school-

2.2 Hemertamier 9 1 1 ;
collection.edu.ru/

23 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 9 http://school-

' BEIIECTB collection.edu.ru/
Uroro no pazgeny 17
Pa3znea 3. Xumus u :Kn3HL

http://school-

3.1 XUMHUS U )KA3Hb 4 )
collection.edu.ru/
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Hroro no pazaeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

Peanu3anusi BOCHMTATEIBHOI0 NOTEHIMAJIA YPOKa (BUAbI U (GOpMBI 1esITeILHOCTH)

Bocnuranue YBaXXUTECJIbHOI'O OTHOIIECHUS K HICTOPUH MUPOBBIX U OTCUECTBEHHBIX HAYyYHBIX OTKpBITHﬁ, OCO3HAaHHME UX BAXXHOCTHU UIA Ppa3BUTHUA IIPOTpECCa U
WHHOBAIIMOHHBIX TEXHOJIOTHH.

[IpuBnedyenne BHUMaHUSI OOYYAIOIIMXCSIK LIEHHOCTHOMY AacleKTy H3y4YaeMbIX Ha YPOKax SIBJICHHUM, OpraHu3anus UX paboThl C OIyYaeMoi Ha ypoKe
COLMAIbHO 3HAYMMOM HHpOpMAIHel — MHUITUHUPOBaHKE ee 00CYKIICHHS, BBICKa3bIBaHHSI 00Y4alOIIMMHUCS CBOETO MHEHHS 10 €€ TIOBO/Y, BEIPAOOTKH CBOETO

K HEH OTHOIIIEHUS.

OnBIT CaMOCTOSATENBFHOTO IPHOOPETEHNSI HOBBIX 3HAHUH, TPOBEICHMSI HAYYHBIX HCCIIEJOBaHUM, ONBIT MPOEKTHOH JesTeabHOCTH; [[puMeHeHre Ha ypoke
MHTEPAKTUBHBIX (hOPM padOThI C 00YUAIOLIMMUCS: HHTEJUIEKTYAIbHBIX U AUAAKTUYECKUX UTP, CTUMYIUPYIOIIMX [T03HABATEIbHYIO MOTUBALIHIO
o0ydJaroLuxcs; TpynnoBoi paboThl WK paboThl B napax. HUIMMpoBaHUe U MOALEPKKa NCCIIEI0BATENbCKON AEATEIbHOCTH 00yYaroIuXcs.



YYEBHO-METO/INMYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOT'O
MNPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

- Xumus, 10 xknace/ I'abpuensa O.C., O01mEecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenne»

- Xumus, 11 xnace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«JIPODAy; AxunonepHoe oomectBo «M3narensctBo «lIpocBemenney»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Xumusi(0a3oBblitypoBeHb). Peanuzanus 00pazoBaHus: METOAMYECKOE TOCOOUE [T yUUTEIs
/ KaBepuna A. A., Iluuyruna I'.B.; nox pea.I'. B. [Tuayrunoii. M. : ®I'BHY «ucturyT
cTpateruu pa3zsurus odpazosanus PAOy», 2022 81 c.:u.

IHUADPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/

http://www.chemnet.ru T"azeta « Xumus» 1 CallT 1151 yauTens «5 uay Ha ypOK XUMHUKD»
http://him.1september.ru Exunas xomnekuus LIOP: [penmerHas KoymieKiust « XUMHUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumus. Komnekus Poccuiickoro o6mieo0pa3zoBarenbHOTO opTajia



