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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 pe3yJbTaTaM OCBOCHHUS (eaepabHOi 00pa30BaTENbHON MPOrpaMMBbl CPEAHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B o0pazoBaTelNbHBIX OpraHm3anusax Poccuiickoii dDexepanuu, pean3yrONINX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XUMHUH, K OIpPENeICHUI0 00Iei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBJICHHOCTH LEJeH, COJIep)KaHMs, pe3ylbTaToB OOydeHHUs W
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHUCTEME XHWMHYECKOTO 00pa3oBaHUsA. OTH IEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercst xuMudyeckoe oopazoBaHue 00y4arOLMXCs HAa YPOBHE CPEAHErO
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
KM3HH KaXI0ro wieHa oOmecTBa. COBpeMEHHasi XMMHUsSI KaK HayKa CO3HIAaTeNbHas, 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
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KaK BaKHEHINECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 00O0OIEHUN MHUPOBO33PEHUYECKOrO XapakTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUUECKHUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapaKTepUCTHUKa LEeNel U 3aa4 U3y4eHUs IpeaMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TNpPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoOJepKaHus OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSMH aKTUBHOTO TIOJYYEHHs] 3HAHUM M TPUMEHEHHUS WX B PEATbHOM JKU3HU ISl PEICHUS
MpPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYEHHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

aganTanus  OO0ydalIMXCs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUpA,
dbopMupoBaHHE MHTEIUVIEKTYaJlbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3MTUYHBIX BUJIOB JIEATEIHHOCTH: PEIICHUS MTPOOIIeM,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC MH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJISPHOM HH(DOPMAIIMA XUMUYIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAWMEBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS IHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOIHOTO
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 SIBJICHUSMHU.

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

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero oopazoBanus, coctasisier 102 gaca: B 10 kimacce — 68 vacoB (2 yaca B Henenio), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4eckoil XMMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
nu3oMepust. XuMudecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccudpukalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPHUBHAIbHBIE Ha3BaHUS BAKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHue, OOyTIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpPEHUs ), HaX0XKIEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u meTwinOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (PU3nUYecKre U XUMUYECKHUEe CBOICTBa
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE W TpPHUMEHEHUue. 1omyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YITIEBOJOPOJOB. [IpuposHblii ra3 U MonyTHBIE HE(PTIHBIE ra3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHuUECKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €70 MepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU 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 MOJIEKYJaMHu COUpTOB. [leiicTBie MeTaHOIa U 3TaHOIIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBuEe Ha opraHu3Mm uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peaklUMu OKHMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHbIE DPEaKLUu),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MoIydeHue M mnpuMmeHeHue. CreapuHoBas U OJIEMHOBAs KHUCIOTHI 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. IIlpumenenune xupoB. bruonornyeckas posib KUPOB.

VYrneBoJbl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoicTBa (B3ammojeiicTBie ¢ ruapokcuaom Mmeau(ll), okucneHrme aMMHAa4YHBIM PaCcTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHoja okcujaoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmaja C HOJOM), MpPOBEAECHUE IPAKTHUYECKOW paboThl: CBONCTBA pacTBOpa YKCYCHOU
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 PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: J€HATypalus OCJKOB IpU HarpeBaHHM, ILBETHBIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIHS U ITOJIMKOHCHCALINS.

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

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€ NMpU U3ydeHUM opranumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC MOHATHS: SIBIEHHE, HAy4yHbIH (akT, 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 COCTOSHUE BEIeCTBa, (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 HCKOMAEMbIE, TOIIUBO, PECYPCHI.

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

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILECTB
10 TpyMNIaM U nepuojaM. 3HaY€HUEe NEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEMoJIsSIpHasl U TOJISIpHAsi, WOHHAs, METaJUIMyecKas). MexaHu3Mbl 00Opa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa 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 coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIIECTB. |'eHeTnyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YyYEHHs] BEUIECTB M HUX MPEBpPALICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpOJAa B INPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTh XUMHYECKOU PEAKIIHI.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSAM XUMUUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUIIUX HEMETAIUIOB U UX COESIUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTayioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUHN DSl HAMpPsKEHUN
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX METAJUIOB (HATPUM, Kaiuil, KanblMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3YUYEHHs] BELIECTB M UX NPEBpAIllCHUI: H3ydeHUe
KoJuleKuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE THUAPOKCHIA aJOMUHUS C PACTBOPAaMM KHMCIOT U IIENOYEH, KaueCTBEHHbBIE
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, €CIIM OHO U3 BEUIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

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

[IpencraBaenus 00 OOWMX HAayuyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJIY4YEeHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XrUMHS U 3I0pOBbE YEJIOBEKA: IPAaBWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  HEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pHAJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHUS» JTOCTHUTAIOTCS B EIUHCTBE
yueOHOIl M BOCIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cPOpPMHUPOBAHHOCTh
OMBITa TO3HABATENBHOM M TPAKTHYECKOW MAEATEIBHOCTH OOYYaIONMMXCs 110 pealn3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYaIOIUMKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPSAKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMH
XUMHU;

yBa)KE€HHUsSI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUECKOrO HMPUMEHEHHUs
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;



UHTEpeCa M [I03HABATEJIbHBIX MOTHMBOB B IOJYYECHHMM M TOCJIEIYIOIEM aHalu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBbIE 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 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
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 HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBbIUEK (YHOTpeOJIECHUs allKorouid,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHWU MPAKTUYECKUX 3a/Jad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUs K TPYLy, JIOJSM Tpyia U pe3ybTaTaM TPYJOBOMH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCITUTAHUS

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

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

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

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

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

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKIFOUYEHUS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

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

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

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 PE3YJIbTATBI

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

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIICA0BaHNEe, HAOI0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpcaJbHble  y4eOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC y4eOHBbIC ACHCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (DOPMYJTHPOBaTh W  aKTyaIM3UpPOBaTh MPOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

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

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (hOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XUMHUYECKOH pEakUMd — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbIX CYKJICHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aQHAIN3UPOBATh HH(MOPMALIMIO PpA3JIMYHBIX BHUJIOB U (OPM MPENCTaBICHUS, KPUTHUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

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

nproOpeTaTh OMBIT MCIIOIB30BaHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUIH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa INpu paboTe C XUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J€HCTBHSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUN B XO7€ 00CYkIeHUS U 0OMEHA MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATEJIBHOCTH HAa OCHOBE caMoOaHalIW3a W
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIU XMMHUU B IO3HAHUU SIBICHUN NPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMN st
PCIICHHA MPAKTHYCCKUX 3adad U OSKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKIIOYAET: OCHOBOMOJIATaroUIUe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIIPHBIH OO0BEM, YIJIEPOIHBIM  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajguKkail, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYEeCKHUX
BemectB A. M. bytmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMKMCAHUM COCTaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIUKY JIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (OpMysT OpraHMYECKUX BEIECTB
U ypaBHEHUUM XMMHYECKUX PEAKIWN, U3rOTaBIMBATh MOJAEIHU MOJIEKYJl OPraHMYECKUX BEIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBAThL MPHUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOAEpXAIIUE COCAMHEHUs, BBICOKOMOJEKYJISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEpPHUH, (eHoi, (opMalbIeTHa, aueTaabAerH], MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BetiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaThb COCTaB, CTPOCHHUE, (UINUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMUHbBIX KIACCOB OPraHUYEeCKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH30,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUTI0JI03a, aMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepPHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEHIECTBA WM MPOIYKTa PEAKIHHU IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, MCIIONB3YEMbIX B XHMHUHU TP M3YYEHHH BEIIECTB M XUMHUYECKUX SBJICHHH
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHSATHS PEHICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILLIECTBAMU M UX NMPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBUiIa MOJIb30BAHUA XUMHUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUTAHUPOBaTh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(IpeBpallleHus] OPraHNYEeCKUX BEIIECTB IpPU HAarpeBaHMH, MOJYUYCHHE STHICHA U M3Y4YEHHE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleHHH C BEIIEeCTBAMU M JJAOOPATOPHBIM 00OPYAOBAaHHEM, MPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(GOopMyIHpPOBATH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBOi MH(popMaruu, IHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TMpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOH IEATEIFHOCTH B IEISIX COXPAHEHUs CBOETO 370POBbS M
OKpY’Karollel MPUPOIAHON Cpelbl, 0CO3HABATh OMACHOCTH BO3ACHCTBUS HA JKUBBIC OPTaHU3MBI
OTpeNIeNIEHHBIX OPraHUYeCKUX BeIecTB, MOHMMAas cmbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37J0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

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

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyecKas XUMH»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMHUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILIUICHUSI W KYJbTYphl JMYHOCTH, €€ (DYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW st
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHUYECKHX  pEeaklUuid, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHS W TMPEBPAILICHUS SHEPTHUU TMPU XUMHUUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUH M OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHSA NPHU OMHCAHUM HEOPraHUYECKHX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY I COCTABJICHHS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHWYECKUX BEIECTB (YrapHbIA ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyTHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOH CBS3U (KOBAJICHTHAsI, MOHHAS,
MeTaJuTMdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHmETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIIESCTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACcCy/TpyIIe CoOeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKuX 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoAam u rpynnam [lepuogunueckoit cucremsl Xumudeckux snemeHTon /. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMH BeEIeCTBaMU C IIOMOIIbIO ypaBHEHMI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, YYaCTHIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PEeaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHUsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMHM BEIIECTB, TEIUIOBOro 3(pdeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
1abopaTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBUIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOUIBI0 YHUBEPCATBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramib») B COOTBETCTBUM C MpaBHJIAMU TEXHUKU
0e30MacHOCTH NMpHU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



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

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/EHUA B OBITY M TPYAOBOH [EATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/0POBBS U
OKPY’KaIOIIe MPUPOIHON Cpelibl, OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/ACHCTBUS HA OPraHN3M 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 miis 3anvcu XumMuueckux (Gpopmyi.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

HaunmeHnoBanme

Ne (undgposbie)
pa3ejioB  TeM Kontpoabnbie IIpakTnyeckue

n/n Bcero oOpa3oBaTejibHbIE
NMPOrpamMMbI padoThbI padoTbl

pecypcbl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOH XMMUM

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopus
11 CTpOEHUs ) 1
OpPraHUYECKUX
coeTMHEHUN A.
M. bytieposa

Uroro no pazneny 5

Paznea 2. Yraesogopoasnl

[Ipenenbuble
2.1 YTIEBOAOPOABI — 6
aJIKaHbI
Henpenenbubie
yTIEBOIOPOIBIL:
2.2 aJIKCHEI, 8 1
aJIKaUCHBI,
AJIKUHBI

Apomarndeckue
YTJIIEBOIOPOAbI

2.3

[IpupoaHbie

HUCTOYHUKHU
2.4 6 1

YIIE€BOJIOPOAOB U

ux nepepadoTka

Hroro mo pazneny 24

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst

3.1 Cnuptsl. Genon 5
ANbOETUIEL.

3.9 Kap6oHoBsie 13 1 1
KUCJIOTHI.

Cnoxubie 3¢upsl
3.3 VrneBoasl 5 1




Hroro no pazgeny

23

Pasnen 4. AzoTcoaep:kain

HE OPraHu4eCKue COCAUHCHUSA

AMUHEL
4.1 AMUHOKHUCIIOTHL.
benku

Hroro no pazneny

8

Pa3znea 5. BbicokoOMOJIEKYJISIPHBIE COEINHEHUS

IImactmaccel.
5.1 Kayuyku. 8
Bomokua
Wroro mo pazneny 8
OBIIEE
KOJIMYECTBO HACOB 68 4

I10 ITPOIT'PAMME




11 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue
Ne (uudposbie)
pa3aesioB M TeM Kontpoabnbie IIpakTunyeckue
n/n Bcero oOpa3oBaTejibHbIE
NMPOrpaMMbl padoThbI padoTbI
pecypcsl

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

Ctpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
11 [lepuonuueckas 3
cucrema
XUMHUYECKUX
anemenToB 1. U.
Menneneesa

Crpoenue
BEIIIECTBA.
MHoroo6pa3ue
BEIIIECTB

1.2

13 XUMHYECKHUE 5 1 1
peakuuu

Hroro no pazneny 13

Pa3nen 2. Heoprannueckasi xumusi

2.1 MeTtamisl 6

2.2 Hewmertaymiet 9 1
CBs3b
HEOPraHUYECKUX

23 P 2
Y OPTaHUYECKUX
BEILIECTB

Hroro no pazneny 17
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IHOYPOYHOE IINTAHUPOBAHHME

10 KUIACC

Ne
n/ Tema ypoka
n

[Ipenmer
OpraHN4YeCKON XUMHUH,
€€ BOBHHMKHOBCHHE,
pa3BUTHE U 3HAYCHUE

CraproBas
JIMAarHOCTHKA.

KoaudecTBO 4acoB

Bcer
0

KoHTpoJbHBI
e padoThbI

IMpakTnyeckn
e padoThbI

DJIeKTPOHHbIE

uudgposbie
o0pa3oBaTeibH

ble pecypchl

POII ®UIIN

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuit A. M.
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OCHOBHBIE T0JIOKEHHUS

POII ®UIIN
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BEILIECTB.
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BEILIECTB

POII ®UIIN
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XJIOpa B OPraHUYECKUX
BEIISCTBAX.

AJIKaHEL: cOCTaB U
CTpPOCHHUE,
TOMOJIOTHYECKHUU PsAJTL

PoOII OUTTN

MeTtaH u 3TaH —
MpoCTeNIINe
MPEICTaBUTENN
aJIKaHOB

[Tonydenue u
MPUMEHEHUE aJTKAHOB.

PoOII OUTTN




[uknoankaHsbl.

POIII ®UIIN

10

Pemrenue 3agaq Ha
HaxO0XJICHUE
MOJIEKYJIIPHOU
bopmysl
ra3o00pa3HoOro
YIJIEBOJIOPO/A.

11

Pemenue 3agay.

12

13

14

AJIKEHBI: COCTaB U
CTpOEHHE, CBOMCTBA

OTUJEH U IPONWIEH
— npocTenume
IIPEICTaBUTENH
AJIKEHOB.

[IpakTrueckas pabora
No 2. «Ilonyuenue
3TUJIEHA U U3yYEHHE
€ro CBOMCTBY

POIII ®UIIN

15

AnkanueHsl.
byranuen-1,3 u
MeTtunOyTanueH-1,3.

POIII ®UIIN

16

[Tonyuenue
CUHTETHUYECKOTO
Kay4dyKa U pe3uHbI

17

ANKUHBI: COCTaB U
0COOCHHOCTH
CTPOEHHUS,
TOMOJIOTUYECKUH PS/I.

POII ®UIIN

18

AneTuiieH-
MPOCTEUILIHI
MpeACTaBUTEb
AJIKUHOB

19

20

Brmuucnenus no
YPaBHEHUIO
XUMHYECKON pEaKIuu

Apensl: 6eH3011 U
TONy0JI. TOKCMYHOCTh
ApeHoB.

PoOII OUTTN

21

CBolicTBa O€H30/1a U €70
TOMOJIOTOB.

22

[Tonyuenue u
npUMeHEeHHe OeH301a U




€ro roMoOJIOT'OB.

23

I'eneTmueckas CBA3b
YIJIEBOJIOPO/IOB,
MPUHAISKAIINX K
Pa3JIMYHBIM KJaccam

POIII ®UIIN

24

IIpuponusie
HUCTOYHUKH
YIJIEBOJOPOJOB:
IIPUPOJHBIN ra3 u
MOy THbIE HEPTSIHBIE
rasbl.

POIII ®UIIN

25

Hedtp 1 mpoaykThl
nepepadboTKu

POII ®UIIN

26

Kpexkunr
He(PTENPOIYKTOB.

POII ®UIIN

27

KamenHnslit yroius n
ero nepepadoTka.

POIII ®UIIN

28

Permienne 3aga4 Ha
onpeerIecHue
MacCOBOM HJIH
00BEMHO JOJIH
BBIXOJa MPOJIyKTa
peaKkIiu oT
TEOPETHYECKHU
BO3MOKHOTO.

29

KonTponbnas padora
0 pa3aeny
«YTIIeBOAOPOABD)

30

[Ipenenbuble

OAHOATOMHBIC CIIMPTHI:

METaHOJI ¥ 3TaHOJL.
Bonopoanas cBs3b.

POIII ®UIIN

31

[Tonydenue u
MIPUMEHEHHE
OJTHOATOMHBIX
MIPEACIIbHBIX CITUPTOB.

32

I'eneTnyeckas CBsI3b
MpeIEIbHBIX
OJTHOATOMHBIX
CIIUPTOB C
YIJIEBOJOPOIAMH.
Pemenue 3amad 1o
XUMHUYECKUM
YpaBHEHUSIM TTPU




33

yCIIOBUH, YTO OJHO U3
pearupyroImx
BEIIIECTB JaHO B
H30BITKE.

MHoroaToMHEBIE
CIUPTHI:
STHJIEHTIUKOJIb U
[JIMLIEPUH

POIII ®UIIN

34

@DeHOJI: CTpOEHHUE
MOJIEKYJIbI,
¢busnveckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

POIII ®UIIN

35

Anpnernnmr:
dhopmanibieru u
aleTalbIeTu/I.

POIII ®UIIN

36

CBoiicTBa 1
MIPUMEHECHHE
AJIbJIETMI0B.

37

Aunerunen-
MpeACTaBUTEb
KeToHOB. CTpoeHue
MOJIEKYJIBI.
[IpumeHeHue.

POIII ®UIIN

38

OIHOOCHOBHBIE
npeneabHbIe
KapOOHOBBIE KUCJIOTHI:
MypaBbHHAS U
YKCyCHasl.

POIII ®UIIN

39

XUMHYECKHE CBOMCTBA
Y IPUMEHEHUE
OJIHOOCHOBHBIX
MpeIeTbHBIX
KapOOHOBBIX KUCIIOT.

40

Kpatkue cBenenus o
HETpeaeIbHBIX
KapOOHOBBIX
KHCIOTaX.
I'enermueckas CBA3b
KapOOHOBBIX KUCJIOT C
JIPYTUMU KJIacCaMu
OpraHUYECKUX
COETUHEHU.

41

[IpakTnueckas pabora
Ne 3.. «CBoiicTBa




pacTBopa yKCyCHOMU
KHCIIOTBD)

42

43

CreapuHoBas u
OJICMHOBAsI KHCIIOTHI,
KaK IIPeICTaBUTENIN
BBICIINX KapOOHOBBIX
KHUCJIOT

Mpg11a KaK cosu
BBICIINX KapOOHOBBIX
KHCJIOT, KX MOIOILIEE
JeficTBHE.

POII ®UIIN

POIII ®UIIN

44

45

KontposnsHas pabora
1o TeMaM: «CupThl U
(beHobl. AnbAerusl U
keToHbl. KapOboHOBBIE
KHUCJIOTBD».

CrnoxHble 3(UpbI Kak
IIPOU3BO/IHBIE
KapOOHOBBIX KUCJIOT.
I'uaponns CrnoXxHbIX

3¢upoB

POII ®UIIN

46

Kupsr: runponus,
IpUMEHEHHE,
OuosIornvecKas poJb
KHUPOB.

POIII ®UIIN

47

Motromue cpeacTna.

POIII ®UIIN

48

YTrieBoasl: COCTaB,
KJIacCU(PUKAIIHS.
Baxueiiiine
MIPEACTABUTEIH:
TIII0K03a, PPyKTO3a,
caxaposa.

POII ®UIIN

49

50

Onurocaxapuibl.
Caxaposza.

Kpaxman npuponssii
IIOJIUMED.

PoOII ®UTTN

POIII ®UIIN

51

Llennrono3a Kak
MpeACTaBUTEh
MIPUPOTHBIX
TTOJTIMEPOB.

52

KonTponbhas padbora
10 pasjeny




«Kucnopoacoaep:xarii
1€ OpraHuYecKue
COEJIMHECHHUSI

53

54

AMUHBI: METHJIAMHUH U
AHWJINH

AMUHOKHCIOTEI KaK
am(oTepHbIC
OpraHUYECKUE
COEIMHEHNS, UX
OHOJIOrMYECKOE
3HaueHue. [lenTuaml.

POIII ®UIIN

POIII ®UIIN

55

I'enernueckas cBA3b
aMHHOKUCJIIOT C
JPYTUMU KJIacCaMU
OpraHUYECKUX
coenuHeHul. Pemenne
pacyeTHBIX 3aJ1a4.

56

benku kak mpupoHbIe
BBICOKOMOJIEKYJIIPHBIE
COETUHEHUSI.

POIII ®UIIN

57

CaolicTBa O€IIKOB.
[IpeBparieHue 6emKoB
B OpraHusMe. Y crexu
B M3YYCHHUU U CUHTE3E
OEJIKOB.

58

A3zoTcoaepkaiime
TreTePOLUKINYECKUE
COEJIMHEHUSI.

POIII ®UIIN

59

HyxnennoBbie
KHUCJIOTBbI. XUMUS U
3JI0pPOBbE YEIOBEKA.

60

KonTponbnas padota
10 TEME:!
«A3oTcoaepxanme
OpraHuyYecKue
COETUHEHUSI.

61

OCHOBHEBIE TIOHITHSA
XAMHUA
BBICOKOMOJIEKYJIIPHBIX
COCIUHEHMH.

PoOII ®UTTN




62

OCHOBHBIE METOBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUH.
IInacTMmaccel,
Kay4dyKH, BOJIOKHA.

POIII ®UIIN

63

Konnencaumnonusie
MOJTUMEDBL.
IlenoruiacTel.

POIII ®UIIN

64

CUHTETUYECKHE
Kay4yKH.

POIII ®UIIN

65

CuHTETHYECKHE
BOJIOKHA.

66

[IpakTrueckas pabora
4: «Pacrio3naBanue
[1acTMacc u
BOJIOKOHY.

67

Opranunueckasi XuMus,
YeJIOBEK U IPUPOJIA.

POIII ®UIIN

68

[IpomexxyTounas
arrectanus. litorosas
KOHTpOJIbHast paboTa.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KUIACC

Ne
n/
n

KoanuecTBo 4acoB

Tema ypoka Bcer  KoHTpoJsibH
0 ble padoThbI

[MpakTnyeck
ue padoTbl

DJIEKTPOHHbBIE
nugposeie
oOpa3oBaTesibH
ble pecypchl

XUMUYECKUI PJIEMEHT.
ATOM. DIIEKTpOHHAs 1
KOH(HTypamus aTOMOB

Ilepronnueckuii 3aKOH

u [lepuonuueckas

CHUCTEMa XUMUYECKUX
snemenTos J1. U. 1
MenneneeBa, nX CBS3b C
COBpPEMEHHOM Teopuei
CTPOCHHUSI aTOMOB

Bubmnoreka
ILHOK
https://m.edsoo.r
u/00adb59e

3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB
XUMHUYECKHX IJIEMEHTOB
U UX COeIMHEHUH 10
rpynmam u mepuojiam.
3HaueHuEe 1
MIEPHOINIECKOT0 3aKOHA
U CHCTEMbI XUMUYECKHIX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HAyKH

Bubmmnoreka
ILHOK
https://m.edsoo.r
u/00adb6b6

CrtpoeHue BeliecTsa.
XuMuueckas CBSI3b, €&

BHUIbI;, MEXaHU3MBI 1
o0Opa3oBaHUs

KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DJIEKTPOOTPHUIIATETBLHOC

Th. CTCIICHb OKUCIICHUS.
BemiectBa 1
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO

CTPOEHUS

ITonsTue 0 gucnepcHBIX
cucremax. VIcTuHHEBIE 1 1
KOJUIOUTHBIE PACTBOPBI.
MaccoBast 1o

Bbubnnoreka
ILHOK
https://m.edsoo.r
u/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

BEILIECTBA B PACTBOPE

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
I"'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILECTB, Pa3IUYHBIX
KJ1aCcCOB

Knaccudukanmst
XMMHYECKHUX PEAKIUI B
HEOPraHUYeCKON 1
OPraHUYECKON XUMHH.
3aKOH COXpaHEeHUs
MaccChl BEIIECTB; 3aKOH
COXpaHEHUs U
MIpEBPAIICHUS YHEPTUU
MIPU XUMHYECKUX
peakumsx

CKOpOCTh peakiiuu.
OOpaTtumble peaxkuu.
XHUMHUYECKOE
paBHOBECHE

POUI ®UTIN

bubmuoreka [{OK
https://m.edso0.ru
/00adbe9a

10

[IpakTuyeckas pabora
Ne 1. «Bnusaue
pa3IUYHbIX (PAKTOPOB
Ha CKOPOCTh
XUMHYECKON PEAKIIUN»

11

12

13

14

DIEeKTPOTUTHIECKAS
nuccorranus. [Tonstue
0 BOJIOPOJTHOM
nokasatesne (pH)
pactBopa. Peakiuun
MOHHOTO OOMEHa.
I'maponus
OpPraHUYeCKUX U
HEOPraHHYECKUX
BEIIIECTB

OxucnauTensHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [TonsTre 00
3JIEKTPOJIN3€E PACIIaBOB
U PacTBOPOB COJIEU

KonTponbhas pabota no

paszzneiny
«Teopetnyeckue
OCHOBBI XUMUU»

Meramnsl, ux

bubmmoteka IIOK
https://m.edso0.ru
/00adcd68

bu6nunorexa LIOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

MOJIOKCHHUE B
ITepuoanueckoit
CHCTEME XMMHYCCKUX
snemenTtoB . U.
MenpaeneeBa u
O0COOEHHOCTH CTPOCHUS
aromoB. O0mue
(bu3HYEeCKHe CBOMCTBA
METaJI0B

https://m.edsoo.ru
/00ae103e

15

16

17

18

19

20

CrmuiaBbl METaJIOB.
DJIEKTPOXUMUYECKU I 1
pAI HANPsKEHUI

METaJIJIOB

XuMHuyecKkue CBOHCTBA
BaKHEHUIIINX METAILIOB

(HaTpUiA, KaJIHH, 1
KaJIbI[UA, MarHH,

AITIOMUHUI) U X

COCIMHEHUN

XuMuyeckue CBOHCTBa

XpoMa, MEJId B UX 1
COeTUHEHHI

XuMuyeckue CBOHCTBa

[IMHKa, XKeJie3a U UX 1
COCIMHEHUN

[TpakTideckas pabota

Ne 2. "Pemenue
SKCHEPUMEHTAIBHBIX 1
3aJ1a4 10 TeME

«MeTtams»"

Hewmeramnel, ux

MOJIOKEHHUE B

Ilepuoauueckoit

CHUCTEME XUMHUYECKUX 1
anemenToB 1. U.

MenpeneeBa u

0COOEHHOCTH CTPOCHHUS

aTOMOB

bu6nmoreka [IOK
https://m.edso0.ru
/00ae1156

bubmuoreka [IOK
https://m.edso0.ru
/00ae1156

POUI ®UTIN

21

22

dusnyeckue CBOMCTBA
HEMETAJIJIOB.

Amnotponus

HeMeTaJuIoB (Ha 1
pUMepe KUCIopoaa,

cepsl, pocdopa u

yIIepoaa)

XHUMHUYECKHE CBOMCTBA
raJIOTeHOB, CEPBI U UX 1
CO€IUHEHHI

POII ®UTIA



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

23

XUMHYECKHE CBOUCTBA
asora, ¢pocodpa u ux
COeTUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHSI ¥ BiX
COeTUHEHUU

25

26

27

28

29

30

IIpumenenue
BaKHEHIIINX
HEMETAIIOB U UX
COCIMHEHUN

O0o061IeHNE U
cHcTeMaTH3amus 3HaHUH
o TeMe «HemeTams.
Brruucnenus no
YpPaBHEHUSIM
XUMHYECKUX PeaKIui u
TEPMOXUMHUYECKHE
pacuEThl

[TpakTrueckas padota
Ne 3. «Pemenue
AKCTIIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
"Hemeramnsr"»

KoHTtposbHas padoTa mo
TeMaMm «MeTajuibl» U
«HemeTamne»

Heoprauunueckue u
OpPTraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHE
OCHOBaHUS

AmodorepHble
HEOPTaHUYECKUE U
OpraHUYEeCKHe
COCJIMHCHMUSI.
I'eneTrueckas cBsI3b
HEOPTraHUYECKHUX U
OpPTraHWYECKHUX BEIIECTB

POUI ®UIIN

bu6nunorexa LIOK
https://m.edso0.ru
/00aelc64

31

32

Poins xumun B
obecreueHU
9KOJOTUYECKOM,
DHEPrETUYECKON U
[MUIIEBOH OE30ITaCHOCTH,
Pa3BUTHH MEIUITMHBI

[IpencraBnenus 06
O0OLINX HAyYHBIX
NPUHIIATIAX
MPOMBITIIEHHOTO

bubnunorexa LIOK
https://m.edsoo.ru
/00ae4270

bubnunorexa LIOK
https://m.edsoo.ru
/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

MOJTYy4YECHUS BAXKHENIIUX
BEILECTB

33

YenoBek B Mupe
BEILECTB U MAaTE€PUAIIOB.
XuMUs U 310pOBbE
YyelIoBeKa.

POUI ®UIIN

34

[Ipomexyrounas
arrecranus. Mrorosas
KOHTpOJIbHAs padoTa.

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34










