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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deaeparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B o0pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit deneparnuu, peaTnu3yOIIHNX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenbcTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIM KOHIIETITYyalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaToB OOyueHHs Hu
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUcTeME XMMHMYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpOaHOI cpene. Peanusyercs xumuueckoe 00pazoBaHue 00y4arONINXCsS HAa YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEpPHAIBHOM KU3HU OOIIECTBa, a TaKXKe ¢ y4ETOM 00LIUX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. 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 MOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpPa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJaTelibHasA, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMMM LENSIMH M MNPUHLIUMIAMH CPEIHEro ooiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATrOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3HH COIMYMA,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuUMuA» U «O0IIas 1 HeopraHuyecKasi XMMUs, OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS 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 ¥ TCOPUH XHUMUH.

CrpykTrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 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 CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM 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 CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
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 00IIero oOpa3oBaHHS TEOPETUYECKHH MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYECKOTO 3aKOHA C OOINETEOPETHYCCKHMX M METOJOJIOTHYECKHX 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 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 BOCIHTAHHUIO YBaXKEHHS 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()OPMAIIMIO U MPUMEHSTHh €€ NJIsl TOMOJTHEHUSI 3HAHUM, pereHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpeaMeTa «XUMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBHI JIJIsI TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUHUN MEXTYy HOBBIMU (PaKTaMHU M TEOPETHMUECKUMHU TMPEANOCHUTKAMU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mmane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3ANMH OOYYaOIUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACITEIBHOCTU: PEUISHU MPoOJieM, MMONCKa, aHAIU3a 1
o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX IS TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH Ba)KHOE MECTO B II03HAHUU XUMHUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CpeaHero oomero oOpa3oBaHMs, TpU  ONpPEACICHHH COAEPIKATEIbHOU
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 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.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KaK BaKHEHINECH COCTaBISIONIEH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO 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 SIBJICHUM, UMEIOIINX MECTO B MIPUPOJIE, 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 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU TTPHUOPUTETAMU
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
YMEHHUSMH aKTUBHOTO TIOJYYEHHs] 3HAHUM M TIPUMEHEHHUS WX B PEATbHOM JKU3HU YISl PEICHUS
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 JMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHWE JJI PA3IUUHBIX BUJIOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC MH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a yueOHOW U Hay4yHO-TIOMYJIAPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJAMMEBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pONM B  pEIIEeHUH TJI00albHBIX  MPOOJNEeM  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 CUTYalIUAX, 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 YpOBHE CpEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COILEPKAHUE OBYYEHHUSA 10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4ecKOil XUMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B NOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BEIIECTB. | OMoiorus,
n3oMepust. XuMudeckasi CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUMN (cucreMaruyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YUYEHMsI BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB PU HarpeBaHuu (IJIaBJICHUE, OOYIJIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiliue
MPEJICTABUTENN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBONCTBA (peaklMHU 3aMelleHUs u
TOpEHUs ), HaX0XAECHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEICTAaBUTENN AJIKEHOB: (U3MYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U TOJIMMEPHU3allNH ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u meTmwiOytaguen-1,3: cTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psia. AUETuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE€ U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMEHEHHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YIieBoJOpOoAOB. [IpupoHbIii ra3 U MomyTHbIe HEQTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(PTH: TEPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTuTUYeCKuil), nuponus. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuun «HedTb» u «Yronb», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW palOoThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bobruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTa peaklMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peakluu ¢ aKTUBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHHE),




npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIEKyJaMH cIUpToB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. JTUJICHTINKONL W TJIMIEPUH: CTPOCHHE, (U3MYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO IIETOYHBIMU METaNIaMH, Ka4eCTBEHHAsI peaklys Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@eHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemouwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMUYECKHE CBOMCTBA (pEaklMM OKHUCJIEHUS M BOCCTAHOBJICHUS, KaYECTBEHHBIC PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAsi U YKCYCHAsi KHCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMeE AJIs KJIacca KUCIIOT, PeaKIus
sTepuUKanmK), TOJydYeHue W mpuMeHeHune. CTeapwHOBas W OJCHHOBAas KHUCIIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MoOIoIIIee JICHCTBUE.

Crnosxxuble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YTneBoasl: coCTaB, KIIACCH(PHUKAIMS YTIASBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJbI, (PU3UUYECKHEe U XHUMHUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom Menu(ll), okucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAECHHE B IPUPOJIE,
npuMeHeHue, ononoruyeckas posib. otocunTe3. PpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemitono3a Kak npupojHble noaumepsl. CTpoeHrne Kpaxmaia U LEJUTHJIO3bI.
duznyecKkue 1 XUMUYECKHE CBONCTBA KpaxMaina (THIPOIn3, KaYeCTBEHHAs PEaKIUs C HOAOM).

DKCIepUMEHTAIbHbIE METOJIbI W3Y4YeHHUs BEIIECTB W HX IMPEBpaIlCHUI: MNPOBEICHUE,
HaOJIOZICHUE ¥ OIHMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KauyeCTBEHHBIC
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHoia okcuaoMm menu(ll)), MHOrOaTOMHBIX
CUpTOB (B3auMojeilicTBUE TuiepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWCTBAa pPacTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuérnbie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIECTBAa MWJIM NPOAYKTa pPEaKlIMHU 1O HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOTYKTOB PEAKLIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMHMHOKHUCIOTHI Kak aMdoTepHble opraHuyeckue coeauHeHus. Dusnyeckue u
XUMHYECKHE CBOIICTBa aMUHOKHUCIOT (Ha mpuMepe IMlKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. llepBuuHas, BTOpUYHas U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPOJIM3, IEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHs BEIIECTB U WX MPEBpAIICHUI: HAOIIOIEHUE U
OMHCAaHUE JCMOHCTPAIIMOHHBIX OIBITOB: JACHATypallus OCNKOB MpH HArpeBaHWU, I[BETHHIC
peakiuu OeIKOB.



BbicokomosieKyJIsSIpHBIE COeIMHEHUS

OcCHOBHbBIE TIOHSATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COECIUHEHHUI: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU, CPEOHSAs MOJIEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — IIOJIMMEPU3ALUS U MIOJTUKOHAECHCALUS.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3Lamu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayyyKoOB.

MexnpeameTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU M3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX E€CTEeCTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIs1 OTJIEJIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAYUYHBIC TOHATHS: SBJICHHE, HAy4YHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHNE, H3MEpEeHUe,
3KCHEPUMEHT, MOJEITUPOBAHUE.

®uznka: MaTepusi, JHEpPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUM YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHHTE3,
OMOJIOrNYECKH aKTUBHBIE BellecTBa (OENIKU, YIIeBObI, XKUPbI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONorus: NUILIEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MTUTAaHUsA, MOIOIINE CPEICTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHUE MIpenapaTbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.



COILEPKAHUE OBYYEHMUS 11 KJIIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMHHU

XuMHYecKud d7eMeHT. AToM. Smpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHH, MOIAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacripesiesieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrtema xumudeckux sieMeHtoB [[. U.
MenpeneeBa. CBsa3p nepuoaUYecKOro 3akoHa u Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIECTB
10 Tpynnam 1 nepuojam. 3HadeHue NePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BUIBl XUMHUYECKOW CBsI3U (KOBaJCHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTaindyeckas). MexaHu3mbl 0Opa3oBaHMsl KOBAJECHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BameHTHOCTD.
DIIEeKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U @aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranmyecknx coeaumHeHuil. HoMmeHkmaTypa  HeOpraHHYecKHX
BEUIECTB. ['eHeTHYeckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKAIUX K Pa3IUYHbIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pEaKIUid B HEOPTraHUYECKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUHU MPU XUMHUYECKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (PakTopoB. OOpaTUMbIE pEaKIIUU.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSAIOIIMNE HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas auccouuanus. CunbHble W cialOble 31eKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEepUMEHTATbHBIE METOJbl M3yYCHHsI BEIICCTB M WX IMPEBpAIICHUN: JEMOHCTPAIIHS
tabmun «llepuognueckas cuctema xumudeckux siaeMeHToB J[. M. MenaeneeBa», u3ydeHue
MoJIeliel KPUCTAJUIMUECKUX pPemETOK, HAaOMIOJeHHEe | ONUCaHWE JEMOHCTPAIMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIOKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalld3aTopa,
oTpefieNieHue Cpe/ibl pacTBOPOB BEIECTB C MOMOUIbI0 YHHBEPCAILHOTO MHIUKATOPA, pEeaKluu
MOHHOTO OOMEHa), MpoBe/leHHuEe MpPaKTHUecKod paboThl «BnusHue pa3nuyHbiXx (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnbie 3a1aun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKUX PEAKIIUMA, B TOM YUCJIE TEPMOXUMHUIECKHE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannyeckasi Xumus



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 yriaepoaa).

XHUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, 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 [lepuoandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEWUIIMX METAUIOB (HATPHWM, KalWi, KajdblUWd, MarHWi,
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
KOJUTIGKIIMU «MeTauibl M CIUIaBbl», OOpa3IlOB HEMETAJJIOB, PEIICHHE 3KCIIEPUMEHTaIbHBIX
3amay, HAONIOJACHUE W  ONHCAHHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
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

Ponp xuMuu B 00ecrie4eHnr SKOJIOTHIECKON, SHEPreTHIeCKON U MHILEBON 0€30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKunii.

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

UenoBek B MuHpe BEIIECTB W MaTEPUAIOB: BAXHEHIINE CTPOUTEIBHBIE MaTepUalIbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIEC yI0OpEHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWIIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS IPEMapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpenMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBS3€H MPU M3yueHUU OO0IIel M HEOPraHUYeCKOW XUMUU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHSITHS: HAy4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHasms, CUHTE3,  KJIaccH(UKaIus,  MNEePHUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZMOaKTUBHOCTh, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIIMYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



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
MPOMBINIICHHOCT, (papMareBTU4eCKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaNIOB, 3JEKTPOHHAS] MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A I[TPOI'PAMMEI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IporpaMM cpeaHero obiiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SBIISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B coOTBETCTBHM C CHCTEMHO-IEATEIbHOCTHBIM TOJAXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS Mpeamera «XHUMHS» Ha YPOBHE CpeJHero ooumero obpazoBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINUE!

OCO3HAHHE O0YYAIOUUMHCS POCCUHCKON TPaKIAaHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00y4EHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOUIMXCs PYyKOBOJCTBOBATHCS B CBOCH JESTENBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS DKOJIOTMYECKONH KYJIBTYphl M CIHOCOOHOCTH CTAaBHUTH IIETH U
CTPOUTD JKU3HEHHBIE 1JIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHHUS MpeaMeTa «XHUMHUsD JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXXJIJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU UM MpPaBUIAMU IOBEJEHHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSl U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPaKTHUECKOW JesATeIbHOCTH OOy4YaloUIMXCcsl MO pealu3alnuu
INPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NPABOMOPSIKY;

MPEACTABICHHUS O COIMAIbHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMTOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJIN3€ Pa3INYHbIX BUJIOB yU€OHOMN AESITETbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHMsI K IpOIecCy TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUYECKOIO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JCHHUI,
KPONOTJIMBBIX dKCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHMHM M IOCIEAYIOIEM AaHAJIU3e
nH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOI'0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYalldH, CBS3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMHU, U
MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJICHUE W IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MOHUMaHHUs IIEHHOCTCH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOONIOACHMS TPaBUJI 0E30MacHOTO OOpAaIEeHUsI ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOU
’KU3HU U B TPYJIOBOM JIEATECIILHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBHUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TIOCIICJICTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYpPEeHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATEILCKOM JIESITEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTUX BUJAX JICATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUl Pa3aIudHOro poja, B TOM YHCIIE HA
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUIYATbHOM TpaeKTOpHH OOpa3oBaHMs,
Oynyuieit mpodeccuu u peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUs TJI00aJTFHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHBHOTO HETPUSITHS JEWCTBHM, MPUHOCIIINX BPEa OKPYKAIOIIEH MPUPOIHON Cpere,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC JKOJIOTHMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATeTLHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS WMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHENU(PUKA XWMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIrMOHAIPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYXKaIOIEeM



MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH H
peleHn: mpoodIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CcO00M 3HAUYMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBWIM3ALMU: B €&
IYMaHUCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3JlaHMM HOBOW 0a3bl MaTepUalbHOM
KYJIBTYpBI, PELIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCTIeYeHNN YCIOBHH YCIIEIIHOTO TPYyAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTM METONOB IIO3HAHMI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BaTh MOJyYaeMble 3HAHUS IS
aHamM3a U OOBACHEHMS SIBIICHHI OKPYXKAIOMIETO0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUs AenaTh 000CHOBAHHbBIE 3aK/IFOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKUE 3HAHUSA [Tl pELICHUs IpoOieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY T[IOJYYEHHMIO HOBBIX 3HAHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pasiMyHbIX cdepax npodeccrnoHaTbHON
JESATEIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yueOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIHHAPHBIC
(MexXmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHUS, OTPAXKAIOLINE LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHs, CCIIeIOBaHNEe, HAaOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JApYyTHE);

yHMBEpCaJbHblE  yueOHble  JIeHCTBHS (mo3HaBaTeNbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoBaHUME (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYaroLIMXCs ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Y4YeOHbIe JEHCTBHS B IO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)kalOT OBJIAJCHHE YHHUBEPCAIbHBIMU y4eOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMHU.

OsiaieHHe YHHBEPCAJIbLHBIMH Y4¢OHBIMH NI03HABATEAbHBIMH 1CHCTBUSIMU:

1) 6a30BbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh W aKTyalIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTth;

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTD PE3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMWA NPHUEMBI JIOTHYECKOIO MBILIUICHHUS — BBIICNATH
XapaKTepHble TPU3HAKK TIOHATHM W yCTaHaBIMBaTb UX B3alMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIUE MMOHATUS ISl OOBSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBICHUIA;



BbIOMpATh OCHOBAHMS U KPUTEPUHU I KJIacCU(UKALIMY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3yYaeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKHE pAcCCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAacCMaTPUBAEMBIX SIBJICHUSX, (POPMYIHNPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

OPUMEHATHh B MpoIlecce MO3HAHMUS, UCTIOIb3yEeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JJIEMEHTA,
xuMudeckass (GopMyna, ypaBHEHHE XHMHYECKOHW peakUud — TMpU pEIIeHUHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIC MOJIEJbHBIEC IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB MU3YYaeMBbIX BEIIECTB U XUMHUUECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O MTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

dopMynupoBaTh LEIM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUSA M TPOBEACHHUS YUYCHHUECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (OpMyIMpOBaTh OOOOMICHHS W BBIBOJIBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M MPOEKTHOM AesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB peIICHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAydHO-TIOMYJIsipHas
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMS, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IWYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTUYCCKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEMTPOTHUBOPEUNBOCTH;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
uHpOpManuu, HeOOXOIMMOM TS BHITIOJIHEHHS YI€OHBIX 33/1a4 ONPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIIOIB30BaHHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMANbHYIO (POPMY NpeACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B Ka4yeCTBE CPEACTBA TPH paboTe ¢ XUMHUYECKOMH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((QU3MUEeCKue W MaTreMaTh4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CHMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl B X0J/1€ AMAJOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEeH pPe3yJIbTAaTOB IMO3HABATEIBHON JEATEIBHOCTH, MOTYYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,



peanu3anuy y4eOHOro Impoekta M (OpMYJIMpPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

OgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIIATh CBOIK I103HABATEIbHYIO JEATEIILHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh M 10 Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI NPU BBHIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.



HPEIMETHBIE PE3YJIbTATHBI

10 KJIIACC
[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHUN 0 XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYIHON

KapTUHBI MHpa, POJIU XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
IPAKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAsA 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XHUMHYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJSAPHBIA 00BEM, YIJIEPOAHBIA  CKeNerT,
byHKIIMOHAIbHAS TPYyMNa, pajuKan, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOAbI, KACIOPOA U a30TCOJAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAIIUEe B OCHOBE IMOHHUMAaHUs
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, OJy4YeHUHU U 0€3011aCHOM MCIOJIb30BAHNHU BaXKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
U TIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS IIPU OMMCAHUHU COCTAaBa, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (hOPMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUUW XMMHYECKUX PEAKLWW, U3rOTAaBIUBATh MOJAEINA MOJIEKYJ OPraHMYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBAThH MPUHAJIC)KHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HUX COCTaBy M CTPOEHHIO K OINpeNeNéHHOMY Kiaccy/Tpylme COeIuHeHHUH
(YyrieBoJopobl, KHUCIOPOJ M a30TCOAEpXKAlle  COEIUHEHMs, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWA No cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
MPUBOAUTH TPUBHAIBHBIE HA3BAHHS OTIECIBHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, MPOIHIICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPUH, (QeHoMd, (opManbAeTHia, aleTaabIerui, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIOTA, CTEAPUHOBAs KHUCIIOTA, TIIIOK03a, (PPYyKTO3a,
Kpaxmall, 11eJUTI0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh yMEHHSI OMPEACNISITh BHJBI XUMHUYECKOW CBSI3M B OPTraHUYECKHUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa mis oOBbSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (HUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENECH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, MNPOMWIEH, ameTwieH, Oyramuen-1,3, mermwnOyragueH-1,3, OeHszomn,
METaHOJ, ATaHOJ, ITHJICHTJIUKOJb, [NIMLIEPHH, (EHOJ, aleTalbIeru]l, MypaBblHas U YKCyCHas
KHCIJIOTBI, TJIIOKO3a, KpaxMmaji, IeJUIl0JIo3a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH



TEHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX pEaKLIUi ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HCTOYHHKH YTJIEBOJAOPOJHOTO CHIPBS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX TMEPepadOTKH M MPAKTUUECKOe NPHUMEHEHUE
MPOIYKTOB MEepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HIIM MPOJIYKTa PEAKIHMU IO H3BECTHHIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEaKLUu);

c(hOpMUPOBAHHOCTh YMEHH BIIaIe€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUS, WCIONB3yeMbIX B XWMHUU TMPH HM3YyYCHUU BEHIECTB M XWUMHUYCCKUX SIBICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PEHICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMECHHI COOJIFOATh MpaBHUJIa MOJIb30BAHUS XUMUYCCKOW TIOCYI0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XMUMHUYECKUNH JKCHEPUMEHT
(IpeBpalIeHus] OPraHNYEeCKUX BEIIECTB MPU HATPEBAHUH, MOJTYUYCHHUE ITHICHA U M3YUYCHHE €T0
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKUX BEIIECTB, JACHATypamus OEJIKOB NpHU
HarpeBaHUU, IIBETHbIC PEAKIMU OETKOB) B COOTBETCTBUH C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuU C BEIIeCTBAMHU U JIaOOpaTOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3almuCH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUN W
(bopMyIHpOBATH BBIBO/BI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 WH(dOpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U APYTUX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B LEISIX COXPAHEHHs CBOErO 370POBbS U
OKpYXKaroIiel MPUPOAHON cpesbl, 0OCO3HaBaTh OMACHOCTh BO3CHCTBHS Ha >KMBBIE OPTaHU3MBI
onpeAeNnéHHBIX OpPraHMYeCKUX BeUIecTB, MOHWMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
pUMepax CIocOObl YMEHBIICHUSI U TPEJIOTBPAIICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUIsi 00y4YaroIIUXCsl ¢ OrpPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHUI;

JUI  CJETBIX W CIHa0OBHIAMIMX OOYYarOMUXCS: YMEHHE HCIONb30BaTh perbedHo-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anvucu XuMuyeckux Gopmyd.



INPEAMETHBIE PE3YJIBTATbBI
11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHsST Kypca «OOmas W HeOpraHM4yecKas XUMHsD)
OTpaXXarT: cHhOPMUPOBAHHOCTH MPEICTABICHUI: O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUs] NPAKTHUYECKUX 3a4ad M SKOJIOIMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
310POBBIO U IIPUPOJHON Cpeae;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJICKYyJla, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTH, JJIEKTPOOTPHIATEIBHOCTh, CTEICHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JICHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, BJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOM  peakIMM, XHUMHYECKOE paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS HEPIMM IPU XUMHYECKHX
peaKlMsAx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHMH, MHUPOBO33PEHUECKHE 3HAHMUS,
JeXaluMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akToJIOrMYecKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE3011aCHOM HCIIOIb30BAaHUU
BO)XHEHIINX HEOPIaHUYECKUX BELECTB B OBITY U MPAKTUUYECKOM JeSTEIbHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IMOHSATHUS MPHU OMNHCAHUU HEOPraHMYECKHUX
BEUIECTB M MX IMpPEeBpalleHHil; c(HOPMHUPOBAHHOCTh YMEHUN HCIOJB30BaTh XHUMHUYECKYIO
CUMBOJMKY JJsi COCTaBiIeHHS (OpMyJ BEUIECTB M YpaBHEHHH XMMHUYECKMX peaKIHi,
cucrematnueckytro  HoMeHkinarypy (IUPAC) wu  TpuBuasbHble Ha3BaHHMA  OTAEIBHBIX
HEOpPraHMYEeCKUX BemlecTB (yrapHblil ras, yIJEKUCHbI ra3, aMMuak, TraméHas H3BECTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U JIPYTHUE);

c(OPMHPOBAHHOCTb YMEHUH ONpPEAeNATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHAs) B COCAUHEHMSX, TUI KPUCTAIIIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJsipHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHHH; Cc(hOPMHPOBAHHOCTh YMEHHUH yCTaHaBIIMBATh
NPUHAIIEKHOCTh HEOPraHWYECKUX BEIIECTB M0 UX COCTAaBY K OINpeNeN€HHOMY Kilaccy/Tpyrine
COeMHEHUH (MPOCThIe BELIECTBA — METa/NIbl U HEMETaJlIbl, OKCHIbI, OCHOBAHUS, KUCIOTHI,
am(oTepHbIe THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICI mepuoandeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3MUPYIOLIYIO, OOBICHUTENBHYIO H
MPOrHOCTUYECKYI0 (GYHKIUH; CHOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE
CTPOCHHE AaTOMOB XHWMHYECKMX dJeMeHTOB 1-4 mnepuonoB Ilepmonnueckoid cHCTEMBI
xuMudeckux saeMeHToB JI. M. MenpeneeBa, MCIONb3ys MOHATUS «S-, P-, O-2IEKTPOHHBIC
opoUTanu», «IHEPreTHUECKHUe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX COEJAMHEHUH Mo mepuoiam u rpynnam [lepuoaudeckoil cuctemsl
xumuueckux 3yemMenToB [[. . Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIIECTBOBAHUE



TEHETUYECKON CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YypaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHi; C(HOPMUPOBAHHOCTh YMEHHUS KJIacCH(UIIMPOBATH
XUMUYECKHE PEAKIMU MO Pa3IMYHbIM MpPHU3HAKaM (YHUCITYy M COCTaBYy PEarupyrollux BeEIIECTB,
TEIIOBOMY 3(PGeKTy peakiiuy, U3MEHEHHUIO CTENEeHEHl OKHUCIEHUS 3JIEMEHTOB, O0paTUMOCTU
peakiuu, Yy4acTUI0 Karaiau3aTopa); C(HOpPMHUPOBAHHOCTh YMEHUH COCTaBISTh YypaBHEHUS
peakluil pa3IMYHbIX THUIIOB, MOJHBIE U COKpPALIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHa,
YYUTHIBAS YCIIOBUS, MPH KOTOPBIX ATH PEAKIMH UAYT IO KOHIA, CHOPMUPOBAHHOCTH YMCHHIA
MIPOBOJIUTh PEAKIMH, MOATBEPKAAOIINE KaYECTBEHHBI COCTaB Pa3jIMYHBIX HEOPraHUYECKHX
BEILECTB, PACIO3HABAaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOPAX
HEOPraHMYECKUX BEIECTB; CHOPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTH OKHUCITHTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIINI TTOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OaaHca dTUX PEaKIHiA;
c(OpMUPOBAHHOCTh YMEHHIl OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakluuud OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE IIPOIIECCHI, JIeKAIIUE B
OCHOBE MPOMBIIIJICHHOTO MOJIYYeHUsI CEPHON KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
Ipe/CcTaBlIeHud 00 OOIMX HAYYHBIX MPUHIHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MPOU3BOJCTBA;  CHOPMUPOBAHHOCTH YMEHHM MPOBOAWTH BBIYUCICHHUS C HCIOJIb30BAaHUEM
MOHSTUSL «MAaccoBasi JOJisi BEHIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MpHU
XUMHYECKHX PEaKIMsIX, Macchl BellecTBa MU O0BbEMa Tra3oB MO H3BECTHOMY KOJIHUYECTBY
BEIIECTBa, MAacce WU O0BEMY OJHOTO W3 YYACTBYIONIMX B pPEaKIMHU BEIIECTB, TEIUIOBOTO
addekra peakuu Ha OCHOBE 3aKOHOB COXPAHCHHSI MAacChl BEIICCTB, MPEBpAICHUS U
COXpaHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW MOCYAON U
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXkKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITTOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJIHATh XUMHUYECKUNA SKCIEPUMEHT
(paznmokeHue TEpOKCHUIA BOJOPOAA B NPUCYTCTBHHM KaTalld3aTopa, OMpEIeNieHHe CpeJlbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IHYHbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaKI[Mh, PeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pEaKIMu Ha
cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEUICHUE PKCIEPUMEHTATBHBIX
3amady no temaM «Mertamney U «HemeTamnel») B COOTBETCTBHHM C NPaBHJIAMU TEXHUKHU
0e30MacHOCTH MpHU OOpAIIEHUH C BEIIECTBAMH U JIaA0OpAaTOPHBIM 000PYI0BaHUEM, MPEACTABISATh
pe3yiabTaThl XUMHYECKOTO SKCIEpHUMeHTa B (OpMe 3amuch ypaBHEHUW COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYH0 HH(OPMAIIHIO,
MONTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOW KOMMYHHKAIUH, WHTEpHET U
JIpyTux); COPMHUPOBAHHOCTH YMEHUU COONIOAATh MpaBUiIa DKOJOTHYECKH 1eJIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJIOBOW JESITEIBHOCTH B IENISIX COXPAHEHHs] CBOETO 3/I0POBBS M
OKpPY’KaoIIel MPUPOIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNnéHHBIX BEIIeCTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIIEHUS U TIPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M UYEIOBEKA;

JUIS 00y4YaroIMXCs C OrPAHMYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE TPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUI;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYydYaIOIMUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anmucu xumudeckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
Bcero | Kourpoabnbie | IlpakTnyeckue | (uudposbie)
padoTbl padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nes 1. TeopeTuueckue 0CHOBBI OPraHNYeCKOH XUMUH
1.1 [Ipeamer oprannueckoit xumuu. Teopusi CTpoeHuUs 3 PILL
opranndeckux coeaqunenui A. M. bytiieposa
Htoro no pazneny 3
Paznes 2. YrieBogopoabl
2.1 [IpenenbHble YrI€BOAOPOABI — aJKAHbI 2 1 PILL
2.2 HenpenenbHble yraeBogOpOAbL: aJKEHbI, AIKAIUEHBI, 6 1 PaLU
QITKUHBI
2.3 ApomaTuieckue yrieBoaopoabl 2 PILL
24 [IpupoaHbIE HCTOYHUKH YIJIEBOJIOPOJIOB U X 3 1 PILL
nepepaboTka
Hroro no paszneny 13
Paznea 3. Kuciopoacoaep:xaiue opranuyecKue coenHeHust
3.1 Crniuptel. @enon 3 P3LU
3.2 Anpaeruasl. KapOoHoBbIe KUCTOTHL. CIOKHBIE 7 1 PaLU
3¢bupsl
3.3 YrneBomsl 3 1 P3LU
Hroro no paszneny 13
Paznea 4. A3oTcoaepxaiiue OpraHnyecKue coe{uHeHust
4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 3 P3LWL
Htoro no pazneny 3
Paspnen 5. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 PoLL
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2




TEMATHYECKOE IINTAHUPOBAHHME 11 KJIACC

Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI KoJsmyecTBO 4acoB JJIeKTPOHHbIE
Bcero Kontpoabubie | IlpakTuueckue | (uudpoBbIe)
padoTbI padoThI o0pa3oBaTe/bHbIC
pecypcsl

Pasnen 1. TeopeTnueckue 0OCHOBBI XUMHUM

1.1 Ctpoenue atomoB. [lepnoandeckuii 3aK0H U 3 P3LL
[Tepuoanueckas cucreMa XMUMHYECKUX AIEMEHTOB J].
. Menneneena

1.2 CrpoeHnue BemectBa. MHOroobpasue BELIECTB 4 1 P3LU
1.3 XHWMHYECKUE PEAKITUN 6 1 1 P3LWL
Hroro mo pazneny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 MerTaisl 6 1 P3LL
2.2 Hemeraisl 9 1 1 PaLU
2.3 CBsi3p HEOPTaHUYECKUX U OPTAaHMUECKUX BEIIESCTB 2 PaLU
Nroro no pazgeny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 | XUMUS U )KU3HD 4 ‘ ‘ P3LU
Nroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 | 3 |







IHOYPOYHOE IIVTIAHUPOBAHUE 10 KJIACC

Ne Tema ypoka KoJsnyecTBO 4acoB Hara JJIeKTPOHHbIE
n/n Bcero Koutposbubie | IlpakTtuyeckue | u3y4dyeHus | uudposbie
padoThbI padoThI o0pa3oBaTe/bHbIE
pecypcsl

1 [IpeameT opranndeckoil XuMuH, e 1 PO
BO3HHMKHOBEHUE, Pa3BUTHE M 3HAYCHHE

2 Teopus cTpOCHUST OpraHUICCKUX 1 PO
coenquHeHuii A. M. Bytneposa, eé
OCHOBHBI€ MOJIOKECHHUS

3 [IpencraBienue o KiaccupuKaum 1 PaLW
opraHnueckux BemecTB. Homenknarypa
(cucTemaTnyeckas) U TPUBUAIBHBIC
HA3BaHUS OPraHMYECKHX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHHUE, 1 1 P3LL
TOMOJIOTHUECKUH psif
Beoonas konmponvnasn paboma Nel.

5 Mertan u 5TaH — npocrennme 1 P3LU
IIPEJICTABUTENIN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBRA 1 PaLU

7 OTUJIEH U NPOINUJIeH — MpocTeiine 1 P3LL
IPECTaBUTENIN AJIKEHOB

8 [Tpaktuueckas padora Ne 1. «Ilomyuenue 1 1 P3LU
STHJICHA U U3yYEHUE ero CBOMCTBY

9 Ankanuensl. bytaauen-1,3 u 1 PaLW
MetunoyrtaaueH-1,3. [omydyenune
CHUHTETHYECKOT0 KayuyKa M pe3uHbI

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1 P3LL
TOMOJIOTHUECKUH psid. ALeTUIIeH —
IPOCTEUIINN TPEACTABUTEND AJIKUHOB

11 Boluniciienus 1o ypaBHEHUIO XMMHUYECKON 1 PaLU

peaKIu




12 Apensl: 0eH3011 U TOyoJl. TOKCHYHOCTh PaLL
apeHoB

13 I'eneTndeckas CBA3b yIrieBOJOPOAOB, PauUl
IPUHAAISKAIIMX K pa3IMyHbIM KJ1accam

14 [IprpoaHbIE ICTOYHUKH YTIEBOAOPOIOB: PaLW
IPUPOHBII ra3 U MOMyTHbIE HEPTSIHbIE
ra3bl, HepTh ¥ MPOJYKTHI €€ mepepaboTKu

15 [IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB: PaLW
NPUPOIHEII ra3 ¥ MOMyTHBIE HEPTIHBIE
rasbl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu

16 Konmponvnasa paboma no pazoeny P3LWL
«Yz2nes000poov»

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: POLWL
METaHOJI ¥ 3TaHo1. BoopoiHas cBsi3b

18 MHOTrOaTOMHBIE CIIUPTHI: STUICHIIIUKOIb U PaLW
[JIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (hU3NYecKue P3LU
U XMMHUYECKHE CBOWCTBA, NPUMEHEHHUE

20 Anpaerupl: hopMaIbaeTUa U PoLW
areTajbpIerun. AeToH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE P3LU
KHUCJIOThI: MypaBbUHAs M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa P3LU
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreapuHOBas U OJIEUHOBAsL KUCIOTHI, KaK P3LW
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX P3LL
KHCJIOT, UX MOIOILIIEE JEMCTBHE

25 CrnoxHuble 3(hUpbl KaKk MPOU3BOTHBIE P3LU
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX
3pHpoB

26 Kupsl: runponuns, npuMeHeHue, P3LU

OuosornyecKas posb KHPOB




27 YTrneBoasl: cocTaB, KiacCH(pUKaIus. 1 PaLW
Baxuelinue npecTaBUTeNu: TIH0K03a,
bpykTo3a, caxaposa

28 Kpaxman u memitoso3a Kak IpupoIHbIC 1 PO
MOJIUMEPHI

29 Koumponsnas paboma no pazoeny 1 PO
«Kucnopoocoodepicawjue opzanuueckue
COeOUHeHUA)

30 AMMHBI: METHJIAMHH M aHWJIUH 1 P3LL

31 AMHMHOKHUCIIOTHI KaKk aM(pOTEpHBIE 1 PO
OpPTaHWYECKHUE COCTUHEHUS, X
Ouosiornyeckoe 3HaueHue. [lentuapt

32 benku kak npupoaHbie 1 P3LU
BBICOKOMOJICKYJISIPHBIE COCTUHEHHSI

33 OCHOBHBIE IOHATUS XUMHUH 1 PO
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN

34 OCHOBHBIE METO/IbI CHHTE3a 1 P3LU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.
[TnacTMacchl, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




ITOYPOUYHOE INTAHUPOBAHME 11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero | Koutpoab
Hble
padoThI

IIpakTu
YyecKkHue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypaIysi aTOMOB

PaW

Ilepuonnueckuii 3akoH u [leproanyeckas cucrema

xuMHuueckux 3ieMeHToB . 1. Menaeneesa, ux cBs3b C

COBPEMEHHOM Teopuel CTPOCHHSI aTOMOB

PaW

3aKOHOM€pHOCTI/I W3MCHCHHUS CBOMCTB XUMHYECKUX

3JICMCHTOB M UX COCI[I/IHGHI/Iﬁ [0 I'pyHIiaM U nepuoaam.

3HaueHUE NEPUOANICCKOro 3aKoOHa U CUCTEMbI

xuMuueckux 3semeHToB J[.1. MeHeneeBa B pa3BUTHH

HayKH

PaLW

CrtpoeHnue BeniecTBa. XuMU4ecKast CBsI3b, €€ BUJIBI;
MEXaHHU3MBI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b

Beoonasa konmponwvnasn paboma Nel.

PaLW

BanenTtHOCTh. DnekTpooTpunarenbHocTh. CTeneHp
OKHCIIeHHs. BerecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

PoLW

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE 1
KOJUTOMJHBIE PaCTBOPBL. MaccoBast 10715 BEIIECTBA B
pacTBoOpe

PaLl

Krnaccudukanus n HoMeHKIIaTypa HEOPTaHUYECKUX
coequHeHui. 'eHeTnyeckas cBsA3b HEOPraHUYECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB

PaLl

Knaccugukaius XuMHUeCKuX peakiuii B
HEOpPraHMYECKON 1 OpraHu4ecKol XUMHU. 3aKOH
COXpaHEHUsI MaCChl BELIECTB; 3aKOH COXpaHEHUs U
IIPEBPALICHNS DHEPTUH IPH XMMUYECKHUX PEAKIMIX

PoLWW




9 CxopocTts peakuuu. OOpaTumbie peakiii. XUMHUYECKOE PILWL
paBHOBECHE

10 [TpakTuueckas padorta Ne 1. «BiusiHue pa3IMdHbBIX PILWL
(haKkTOpOB Ha CKOPOCTh XMMHUECKON peaKIim»

11 Dnektponutnueckas auccounanus. [lousrue o POLW
BoJI0OpoAHOM Moka3zareie (PH) pactBopa. Peakiuu
MOHHOTO 0oOMeHa. ['Maponu3 opraHuvecKux u
HEOPraHUYECKHX BELIECTB

12 OKuCANTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTre PaUl
00 2JIEKTPOJIN3€E PACIIABOB M PACTBOPOB COJICH

13 Konumponvnaa paboma no pazoeny « Teopemuueckue PO
OCHO8bL XUMUW)

14 Merasuisl, ux nonoxxenue B [lepuoandeckoi cucreme POLWL
xuMHuueckux aieMeHToB 1. . Menaeneesa u
0co0eHHOCTH cTpoeHHs aToMoB. O0ume pruzmueckue
CBOMCTBa METAJLJIOB

15 CrninaBel MeTaJIOB. DJIEKTPOXUMUYECKUN P Pall
HaIpsOKEHUN METAJIIIOB

16 XUMHUYECKUE CBOICTBA BaXKHEHIIINX METAIJIOB (HATPHIA, P3LU
KaJIUH, KAJIbIIMM, MATHUN, ATFOMAHUAN) U UX COSTMHEHUN

17 XHUMUYECKHE CBOWCTBA XPOMa, MEAU U UX COCAUHEHUI P3LL

18 XUMHUYEeCKHE CBOMCTBA IUHKA, KeJIe3a U MX COCTMHCHUM PoLL

19 ITpakTuyeckas padora Ne 2. "Pemenue P3LU
SKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «MeTayb»"

20 Hemerannsl, ux nonoxxenue B [lepuognueckoit cucreme P3LU
xuMudeckux dyemeHToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21 Pu3nyYecKue CBOMCTBA HEMETAIOB. AJUIOTPONHS P3LL
HEMEeTaJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u
yTJIepo/ia)

22 XUMUYECKHE CBOMCTBA T'aJIOTEHOB, CEPbI U UX PaLU
COCIMHEHU I

23 XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux P3LU

COEIUHEHUN




24 XUMHYECKHE CBOMCTBA yIIIEPO1a, KPEMHHUS U UX 1 PaLL
COETUHEHUN

25 [IpruMmeHeHre BaXHEUIINX HEMETAIUIOB U UX COCTMHEHUI 1 PaLW

26 O060061eHre U cucTeMaTU3alus 3HaHu| 10 TeMe 1 P3LL
«Hemerauib». BeluuciaeHus 1o ypaBHEHUM
XUMHUYECKHUX PeaKlHil U TePMOXUMUYECKUE PacUEThI

27 [TpakTuyeckas padora Ne 3. «Perenue 1 P3LU
SKCIEPUMEHTAIBHBIX 33724 1o TeMe "HemeTauibl'"»

28 Konmponvnaa paboma no memam «Memanivt» u 1 P3LWL
«Hememannwvr»

29 Heopranuueckue u opraHnyecKue KUciaoThl. 1 P3LU
Heoprannueckue u opraHnuecKue OCHOBaHUs

30 AMdoTepHbIC HCOPTraHUYECKUE U OPTraHUICCKHE 1 PO
coenuHeHus. [ eHeTHUECKas CBSI3b HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB

31 Poib xuMuH B 00€CIIeYeHUH SKOJIOTHYECKOM, 1 P3LL
HHEPreTUYECcKOi U NUIEeBOH 6€30MaCHOCTH, Pa3BUTUU
MEIUITTHBI

32 IIpencraBnenus o0 oOIMMX HAYYHBIX MPUHLUIIAX 1 PaLU
MIPOMBIIJICHHOTO TTOJYYEHUs] BAKHEHIITNX BEIIECTB

33 YenoBeK B MUPE BELIECTB M MATEPUATIOB 1 P3LU

34 XUMHUS U 30POBbE YEJIOBEKA 1 P3LU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






