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MNOSACHUTEJIBHAS 3AIIUCKA

[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 pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOXKEHUN «CTpareruu pa3BUTUA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHA O0YUAIOIIMXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«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 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHUKaMu  001Ieo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00y4arOLUMXCs HA YPOBHE CPEAHEr0O
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIaj 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 MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMMM IeNSIMH M TPUHLIUIAMH CpeIHEro oouiero odpazoBaHus
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3HH COIMYMA,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnstomuMu  npeamera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
XuUMUA» U «O01Ias 1 HeOpraHuyecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX



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

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU 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 AIJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIIECCTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU TOJIyYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MPEJICTABICHHUS] O XUMUYCCKON CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHHUS TEOPETHYECKHM MaTepuail u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAUYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETeOPETHYECKHX M METOJOJIOTMYECKUX TTO3HIIHH,
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 CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSATENbHOCTH YEJOBEKa, CIMOCOOCTBYIOT BOCIHTAHUIO YBaXKEHUS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUsI 3HAHUMN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUHUN MEXKIYy HOBBIMU (PaKTaMH M TEOPETHUECKUMHU TMPEANOCHUTKAMU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU OOYyYaOUTUXCS
MNPUHATBIE MPOrpaMMON MO XMMHH TOJIXOJbl K ONPENENECHUI0 COJAEPKAHHUS M TOCTPOECHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMNbITa TMPAKTUYECKOH 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 CpeaHero oomero oOpa3oBaHMs, TpU  ONPEACICHHH COACPIKATEIbHOM
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOM IMOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl IPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHU, UMEIOIINX MECTO B PUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBUiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTHUKa LEeNel U 3aa4d U3y4eHUs IpeaMeTa B
mporpamMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TpPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJepKaHus OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYECHHs] 3HAHUM M TIPUMEHEHHUS WX B PEATbHOM JKU3HU ISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

aganTanus  OO0ydaloImMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
GbopMHpPOBaHME MHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIIBHOE 3HAYCHHUE IS PA3IMYHBIX BUOB JIEITEIBHOCTH: PEIICHHsS MPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBHUU C )KU3HCHHBIMU TTOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH(OPMAIIHOHHBIC
TEXHOJIOTHH JJIs MIOWCKA M aHaIN3a YYeOHON U HayIHO-TIOMYJISIPHOW HHPOPMAIIUA XUMHUIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJAMMEBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

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 OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yUYEHHUS XUMUHU, HA 0a30BOM YpPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIyYCHUHU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COEIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMS BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBJieHUE, 0OYTIMBAHUE U TOPEHNUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOITyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEHUIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MetwiOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBa
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M IpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[IpupoaHble UCTOYHUKU YIJIEBOAOPOOB. [IprponHbIil ra3 U momyTHbIe HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbl M3YYEHMs BEUIECTB U MX MPEBpAIlleHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJTy4Y€HHUE ITUIIEHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMu cupToB. JleiicTBre MeTaHoIa U 3TaHOoJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riuunepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHCICHHS W BOCCTAHOBJIEHMS, KadeCTBEHHbIC pEAKLUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOIdydeHue u npuMmeHeHue. CreapuHoOBas M OJIEMHOBAs KHUCIOTHl Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. [Ipumenenune xxupoB. bruonornyeckas poib KUPOB.

VYrneBobl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, 1U- U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMuadyHbBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'MIpojIu3, KaYeCTBEHHAs Peakusi C HOJ0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OkHcieHHe 3TaHosia okcuaoM wmeau(ll)), mMHOroaromMHbIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmaja C HOAOM), MpPOBEAECHUE INPAKTUUYECKOH paboThI: CBOMCTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha NpuMepe IMLIMHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NpUpPOAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: J€HAaTypalus OCIKOB INpH HArpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U TOJIMKOHEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MPH M3y4deHHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE TIOHATHS: SIBJIEHUE, HayuyHbI (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIleCTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOTIAaEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 rpynnam M nepuojam. 3HaueHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT U TIOJISIpHAsI, MOHHAs, METaTHYecKas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHON



XUMUYECKON CBs3U (OOMEHHBIN M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpooTpuliatebHOCTh. CTenenb okuciienus. IOHbI: KaTUOHBI U AHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJIAPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeopraHM4ecKHX
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MeHneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
OMpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBHOIO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBas 10JISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha puUMepe KUciaopoa, cepsl, hocdopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmume
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XYMHYEeCKHE CBOICTBAa BaXXHEMIIMX METAJUIOB (HATPHUH, Kanuil, KaJblLMWA, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! MoTy4YeHus: MeTaluioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMHM KHUCJIOT U ILIEI0YEH, KauyeCTBEHHbIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOWMX HayuyHbIX [PUHLUUIAX [POMBIIUIEHHOIO IOJy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMUECKUEe U MUHEpaJIbHbIE YI00pEHUS.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH NpU M3yYEHHUU OOIIEH U HEOPraHMYeCKOM XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: HAay4HbIM (akT, rumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTUUYEeCKU YpOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, TOJIE3HBIE HCKOMIAaEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pPe3yJlbTaTaM OCBOCHHUS OOYyYaIOIIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMNA 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJIJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHMYECKOW JESATEIBbHOCTH OOYyYaloOLUMXCs MO pealu3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTYMEHTHI JAPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHS K IPOIECCy TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSAX COBPEMEHHOM 0TEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 3I0pOBOr0 M 0e30MmacHoro oOpasza >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JEATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YeHHIO NMpoeccuil pasindHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccuu u peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS JEHCTBUM, MPUHOCAIIMX BpPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATENIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEIOCTHOTO TPEACTABICHUSI 00 OKpY KaIoLeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOW POJIM B CO3JAaHUU HOBOM 0a3bl MaTepUaTbHOM
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHH YCIIEIHOro TPy1a U 3KOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJIOro 4jieHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIEIOBATEIBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPaXKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI (1)aKT, MIpUHOMII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHE, U3MEPEHHE, DKCIIEPUMEHT U JAPYyTHE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHre (QYHKIMOHAIBHON TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOIMIUXCSI  WMCIOB30BaTh  OCBOCHHBIC — MEXIMCIMILTUHAPHEIEC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHHBEPCAJIBLHBIMH YU€OHBIMH M03HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W aKTyaIHM3UpPOBaTh IMPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHKCHHUS,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTHU C IMOCTABJICHHBIMU LCIISAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHATHUS JJIS1 OOBSICHEHHS OTJIENIbHBIX (PAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiuud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI,

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELIeHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHIAOB M (OPM TpENCTaBICHUS, KPUTHYCCKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KadyeCcTBE CpEACTBA TPU padoOTe € XHUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MpE3EHTaIell pe3ysIbTaTOB IO3HABATENBHON AEATENBHOCTH, HMOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro MmpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUN ITyTEM COTIIACOBAHUS MTO3HUILIUI B X0/1€ 00CYKACHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBJIAITh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOAHaIM3a |
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PCICHHA TPAKTHYCCKHUX 3adad U OSKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHAIbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOAEpKAIINE COCAUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJMyuYeHUHU U 0€30MaCHOM MCIOJb30BaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTB YMGHI/Iﬁ BBISABJIATH XapPaKTCPHBIC MMPU3HAKU HOHSITHf/i, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MPU OMMCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BaTh XHUMUUYCCKYIO CHMBOJIMKY JIs1I COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
U ypaBHEHUUM XMMHYECKUX PEAKIUN, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBATh NPHUHAIJIC)KHOCTb U3YUCHHBIX OPraHUYCCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUE COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPHUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsl KHUCIIOTA, TJI0K03a, (PpyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa 1ist 00bsCHEHHUSI 3aBUCMMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH3o,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbAeTHI, MypaBbUHAsI U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBS3b MEX]y HHUMH YPAaBHEHHMSIMH COOTBETCTBYIOIIMX XMUMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHH BJIAZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HayYHOTO
NO3HAHUS, MCIIONB3YEMbIX B XHWMHUHU IPU M3YYEHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITHICHA U U3YUYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaluu, IHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWJIa SKOJOTHYECKH IIeJIecO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIE OPTraHH3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JICHCTBUSA HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD
OTPaKaroT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBaJIeHTHas, MOHHAs, METaUIM4YecKas, BOJOpOJHAs),
KpUCTANTMYECKass  pemeérTka, TUIBI XUMHYECKHUX  pEaKIHid, pacTBOp, AJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpPUHM M 3aKOHBl  (Teopus
JIEKTPOJIUTUYECKON auccouuanuy, nepuonndeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHS MAacChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIICHUS SHEPTUU MPHU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJHMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
Jexaliye B OCHOBE IIOHMMAaHMs TNPUUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTAHWIECKHUX BEIIECTB B OBITY M MPAKTHUECKOW I TEITHPHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NPU ONMMCAHUM HEOPTaHUYECKHX
BEIIIECTB U UX MpEeBpaIleHUl;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTAaBIICHUS
dopMyn BemeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHWs OTACIbHBIX HEOPTaHUYECKHUX BeIlecTB (yrapHblid ras,
YIJEKUCIBIA Ta3, aMMHUak, rameéHas M3BeCTh, HeraléHas W3BECTb, NMUTbhEBAas COJa, MUPUT U
ApyrHe);

c(OPMHUPOBAHHOCTh YMEHUH ONPEEISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUST XUMUIECKAX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHAs, MOJICKYJsIpHasi, MOHHAs, METaJUTMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPTaHMYECKUX COCTUHEHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJIEKHOCTh HEOPTaHUYECKHX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIiie COeAMHEHUH (MPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJITBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JIUYHbIX KJIACCOB, MOJATBEPkKIATh CYLIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolX BELIECTB, TEIJIOBOMY 3(PQEeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAallEHHbIE YPAaBHEHUS pEaKlUil NOHHOIO OOMEHA, yUYUThIBasl yCIIOBUS, IIPU KOTOPBIX 3TU
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHBIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAyuyHBIX MPHUHIMIIAX M 3KOJOTMYECKHX MPOoOIeMax XMUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(pdeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJia MOJIH30BAHKUS XUMHUUYECKOU TOCYI0N U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NeEpoKcHIa BOAOpOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE Cpebl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yJbTaThl XMMHUYECKOTO SKCIepUMeHTa B (opMe 3amicH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anvcu XxuMuueckux (Gpopmyi.
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