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MHNOACHUTEJBHASA 3AIINCKA

Xumuyeckoe 00pazoBaHue, MOJTy4aeMoOe BBITYCKHUKAMHU 00IIe00pa3oBaTeIbHON OpraHU3alliH,
ABISICTCA HEOTHEMJIEMOM YacThl0 HMX O0pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONINM OSTaroM
pealiM3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYLINX
[IEJIOCTHOM CHUCTEME XHMHUYECKOTO O0pa3oBaHMA. OJTH LIEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB
IpUPOAbI, (POpMHUPOBAHUS MHUPOBO33PEHMSI W OOIIECH KYJIbTYyphl YElOBEKa, a TAKXKE IKOJIOTMYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TNPHUPOAHON cpere. Peammsyercs xummdeckoe
oOpa3zoBaHHe OOYYarOUIMXCS Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHHS CpPEJACTBAMU Yy4eOHOTO
npeaMera «XuMus», COIEp)KaHWE U MOCTPOEHUE KOTOPOrO ONPENENIEHbl B NPOrpaMMe IO XUMHUH C
yuéToM crenu(pUKd HAyKd XUMHH, €€ 3HAYeHUS B MO3HAHUU IPUPOJBI U B MaTepUaIbHOW KU3ZHU
olmiecTBa, a Takke € Yy4€TOM OOMMX IeJied M NPHUHILMUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeIHero obiero oopasosanus B Poccuiickoit denepanuu.

XuUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT OcOoOYI0 poJib B COBPEMEHHOMU
LMBUIM3ALMY, B CO3/laHUM HOBOW 0a3bl MarepHalbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaJx B
(dbopMUpOBaHHE PAIMOHATHHOIO HAYYHOTO MBILIUICHUS, B CO3[aHUE IIEIOCTHOTO MpEICTaBICHUs 00
OKpY>KaIoIlleM MUpPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, KOTOPOE (pOpMHUPYETCS B XUMUU Ha OCHOBE
IIOHUMaHUs BEUIECTBEHHOI'O COCTaBa OKPYKAKOUIErO0 MHpA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BELLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYSl C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XUMHs CTajla HEOThEMJIEMOMU
4acTbI0 MUPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPyAa U >KU3HH KaKJOro WieHa
obmectBa. CoBpeMeHHass XUMHUS KakK HayKa CO3MJATelIbHAsg, KaK HayKa BBICOKUX TEXHOJOTHM
HaIpaBJIeHA HA PELICHUE VI0O0ANBHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUSL YEIOBEUECTBA — CBHIPHEBOI,
SHEPreTHYECKOH, MUILEBOM, YKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 310POBBSI.

B coorBercTBMM ¢ OOmMMMH TENsIMH ¥ TNPHHIWNAMH CPEIHET0 O0mero oOpa3oBaHHS
conepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIi YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATrOTOBKY OOYyYaroImuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHUS B JKHU3Hb COLUYMA,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapisromiuMu npeaMeTa «XUMHsD SBISI0TCA 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O0masi 1 HeopraHuveckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpP’KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HayKH: cHUCTeMa 3HAHUM 1O HEOPraHWMYeCKOW XMUMMHU (C BKJIIOUYEHHUEM 3HAHUN U3
o0mieil XMMUM) U OpraHnyecko Xxumuu. OOpMHUpPOBaHUE AAHHON CHUCTEMbl 3HAHUN IMPH U3Yy4YEHUU
npeaMmera 00ecredyrnBaeT BO3MOYKHOCTh PAacCMOTPEHMsT BCEro MHOrooOpasusi BEIIECTB Ha OCHOBE
OOIIMX MOHATHUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coiepkaHusi KypcoB — «Opranudeckas xumusi» u «OOmas M HeopraHuyeckas
XUMUS» copMHpoBaHA B IporpaMme MO XMMHUHM Ha OCHOBE CHUCTEMHOrO MOJXOJa K H3YyYEHUIO
y4yeOHOro Marepuasa U OO0YCJIOBJIE€HAa MCTOPUYECKM OOOCHOBaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpeleNEHHBIX TEOPEeTHYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XHMHUHU BEIIECTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHS OPTaHWYECKUX COEAVHEHMMH, a TaKkKe
Ha YpOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IMpEICTaBIE€HUN O cTpoeHUH BeulecTB. CBeneHUs 00
M3y4aeMbIX B Kypce BEIIEeCTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOXKHBIX OMOIOTHUECKU
aKTUBHBIX COeIMHEHUH. B Kypce opraHmyeckoil XMMHUU MOJy4YalOT pa3BUTHE CHOPMHUpPOBAHHBIE Ha
YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHs INEepBOHAYANIbHBIE MPEACTABICHUS O XUMHUYECKOH CBA3H,
KJIaCCU(UKALMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEILIECTB OT HX CTPOEHHS, O
XUMHUYECKOHN PEaKIINH.

[lon HOBBIM yrjmom 3peHuss B mpeamere «Xumus» 0a30BOTO YPOBHSA paccMaTpUBaeTCs
M3yYEHHBIH Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs TEOPETUUYECKUH Marepuan |
(akToJIOrMuecKue CBEJIEHUS O BELIECTBaX M XUMHYECKOM peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuyeckass XHUMHUS» OOYYalOUIMMCS TPEIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaYEHHE MEePUOJMYECKOr0 3aKOHA C OOILIETEOPETHUECKUX U METOJIOJIOIMYECKUX MO3MUIMM, Tirydxke
MOHATh MCTOPUYECKOE M3MEHEHHE (YHKLHUH 3TOro 3akoHa — OT oboOmiaromeit 10 oObsCHSOmEN 1
MPOTHO3UPYIOLIEH.



Enunas cucrtemMa 3HaHUM O BaKHEMIIMX BENIECTBaX, WX COCTaBE, CTPOEHUH, CBOWCTBAX M
MPUMEHEHUH, a TAKXKE€ O XMMHYECKUX PEaKIHUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nonosHseTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu cofep KaHus, UMEIOITUMHU KYJIbTYPOJIOTHYECKHUI
Y TPUKIAAHONW XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XUMHUU C JAPYTUMHU
HayKaMH, pacKpblBalOT €€ poJib B TO3HABATENBHOM W MPAKTUYECKOW JeATEIbHOCTH YeJIOBeKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBKCHHS K MPOIECCY TBOPUECTBA B OOJACTH TCOPHH M MPAKTHUCCKUX
MPWIOKEHUH XHUMHUHU, I[OMOTAlOT BBIMTYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MPOOIEMax, CBSI3aHHBIX ¢ XUMUEH, KPUTUYECKU OCMBICIIMBATh MHPOPMAIUIO U TPUMEHSTH
e€ IS  TIONOJIHEHUS  3HAHUW,  pPELICHUS  MHTEJUIEKTYalbHBIX M OKCIEPUMEHTAIBHBIX
UCCIIeIOBATENbCKUX 3a/1ad. B 1enoM copepxaHue yuyeOHOro npeamera «XUMHUS» JaHHOTO YPOBHS
W3YYCHHUS OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE y OOYYAIOMIMXCS MHPOBO33PCHUECKOW OCHOBBI JIISI
noHUMaHus (Quimocopckux uAeH, TaKuX Kak: MaTepualbHOE EIMHCTBO HEOPraHW4YecKoro u
OpPraHUYECKOTO MHPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOSHUEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUM MyTEM AKCIEPUMEHTa M PEIICHUs MPOTHUBOPEUM MEXy HOBBIMHU (akTaMu U
TEOPETUICCKUMH TPEIMOCHUIKAMH, OCO3HAHUE POJIM XUMUU B PEHICHUH YKOJIOTHMUYECKUX MpoOIieM, a
TaKke mpodiieM cOepexeHHs] PHEPreTUYECKUX PECYPCOB, CBHIPhs, CO3JAAHMS HOBBIX TEXHOJOTHH U
MaTepHuayoB.

B muiane pemienus 3amad BOCIUTAHUS, Pa3BUTUS U COLUATM3AIMH OOYYAIOIIMUXCS MPHUHSITHIC
porpaMMoil 1O XHMMHH TIOAXOJAbl K OINPEICICHUIO COACPXKAHUA M TOCTPOCHHUS TMpeaMeTa
npeaycMaTpuBaioT GopMUpoBaHUE YHUBEPCATBHBIX YUeOHBIX ACHCTBUIA, UMEIONIMX 0a30BOE 3HAUCHUE
JUIS  Pa3IMYHBIX BUJOB JCATCIBLHOCTH: PCIICHUS MpoOJeM, IOWCKa, aHaimm3a H 00paboTKH
uH(popMaluy, HEOOXOAUMBIX I MPUOOPETEHHs] ONbITa MPAKTUYECKOM U HCCIeI0BATEIbCKON
NEeSTeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMUH.

B mpakrtuke npenojiaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, TaK M Ha
YpOBHE CpEIHEro O0IIero o0pa3oBaHus, IPHU OMPEACIICHUU COJCPKATCILHON XapaKTEePUCTUKH TeIeh
W3Y4YEeHHS TMpEeJAMETa HaNpaBlIEHUEM IIEPBOCTENICHHOW 3HAYUMOCTU TPAJUIMOHHO TMPU3HAETCS
(dbopMHUpPOBaHHE OCHOB XHUMHYECKOW HAyKH KakK o0JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOAMYECKON TOYKHM 3PEHHS] TAaKOW IMOAXOJ K OMPENETCHUIO IeJied U3ydeHUs MpeaMeTa SBISETCS
BIIOJIHE OIPAB/IaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHHS TJAaBHBIMU HeJsIMH H3y4YeHHs mpeaMera «XuMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHPOBAHHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK BaXKHEWIIIEH COCTABJISIFOIIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOH JIeXkKaT KJIFOYEBBIC MOHATHUS, (PyHIaMEHTaIbHbIE
3aKOHbl M TEOPUU XHMHH, OCBOCHHME S3bIKa HAYKH, YCBOECHHE U IOHHMAHHE CYUIHOCTH
JIOCTYITHBIX 00OOIIEHUN MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOpUEH HUX
Pa3BUTHS U CTAHOBJICHUS;

e (GopMHpOBaHHE M pa3BUTHE TMPEACTABJICHHN O HAy4YHBIX METOJAaX IIO3HAHMS BEUIECTB U
XUMHUYECKHUX PeaKIuil, HEOOXOAUMBIX AJIsi IPHOOPETEHUSI YMEHHM OPUEHTHPOBATHCS B MUPE
BEIIECTB W XHUMHYECKUX SIBIICHUM, HMMEIONIUX MECTO B TMPHUPOJE, B MPAKTUUECKOW U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUW U CIOCOOOB ACATEIHHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHIEM TPABIIT 0€301TaCHOTO 0OpaIeHuUs C BEIIECTBAMU.

Hapsiny ¢ »Tum, conepkareiibHas XapaKTepUCTUKA LeJIed M 3a7ad W3Y4YeHUs IpeaMera B
mporpaMMe Mo XMMHUHU yYTOYHEHA UM CKOPPEKTHPOBAHA B COOTBETCTBHU C HOBBIMU MPHOPUTETAMHU B
cucreme cpenHero ooOmiero odpazoBanus. CerojHs B MPENOAaBaHUM XUMHUHU B OONbIIEH CTENeHU
OTaéTCs MPEANOYTCHUE MPAKTHYECKOW KOMIIOHEHTE COJEpKaHMsI OOYYEHHS, OPUEHTHPOBAHHOW Ha
MOITOTOBKY BBIMMYCKHHUKA 00I1€00pa30BaTEIbHON OpraHMU3alliy, BIAJACIOIIEro He HaOOpOM 3HAHWM, a
(YHKIIMOHATBEHON TPAaMOTHOCTHIO, TO €CTh CITIOCO0AMU U YMEHUSMHU aKTUBHOTO TOJYYCHHS 3HAHUHA U
MPUMEHEHHUSI UX B PEAIbHOM JKU3HM JJIs1 PEIICHUS MPAKTUYECKUX 3a/a4.

B cBsi3u ¢ 3TUM mpu M3yYeHHH MpeaMeTa «XUMHUs JOMUHHUPYIOIIEE 3HAYCHHE MPUOOpeTaroT
TaKue eNH U 33/1a4u, KaK:

aganTanus 00yJaronuxcsi K YCJIOBHSAM JIUHAMHUYHO Pa3BUBAIOIIETOCS MHpPA, (HOPMHPOBAHHE
WHTEJJICKTYallbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K camMo0oOpa3oBaHUIO, COTPYAHHYECTBY,



CaMOCTOSITETFHOMY TPHHITHIO TPAaMOTHBIX pEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYAlUsX,
CBA3aHHLIX C BCIICCTBAMU U UX ITPUMCHCHHUCM;

dhopMupoBaHHEe y OOYYAIONIMXCSI KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMITETEHIIUM), UMEIOIINX
YHHUBEPCATHHOE 3HAYCHUE ISl PA3IMYHBIX BHJIOB JCSITCILHOCTH: PEUICHUS IPOOJieM, MONCKa, aHAIIN3a
u 00paboTku uHMOpMAIMK, HEOOXOMUMBIX Ui TPUOOPETEHHs OINbITa ACATEIBHOCTH, KOTOpas
3aHUMAacCT BaA)XKHOC MCCTO B IIO3HAHHMHW XHMMHH, a TAKXKE OJI1 OLCHKH C HO3I/II_[I/II71 SKOJOTHYECKOU
0€30MacCHOCTH XapakTepa BIUSHHS BENIECTB M XMMHUYECKHX IPOLIECCOB HA OpPraHM3M 4YeJOBEeKa U
PUPOJHYIO Cpeny;

pa3BUTHE II03HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaroIuXcs: CIOCOOHOCTH CAMOCTOSITETIHHO IPHOOPETaTh HOBBIC 3HAHHS 110 XMMHU B COOTBETCTBUH
C XU3HCHHBIMU HOTpC6HOCTHMI/I, HCIIOJIL30BATh COBPCMCHHBIC I/IH(I)OpMaL[I/IOHHbIe TEXHOJIOTUU OJIA
MOKCKA U aHaIHM3a Y4eOHOH M HAYYHO-TIONYJISIPHOW HH(POPMALIUN XUMUYECKOTO COJICPIKAHHMS,;

(dbopMUpOBaHHE W PA3BUTUE y OOYYAIOMIUXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOJIIOAAaTEIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
IIpHU ITaHUPOBAHUHA U NPOBCACHUN XUMHUYCCKOI'O OKCIICPUMCHTA,

BOCIIUTAHHE Y O0YYAIOMUXCsl YOSIKIEHHOCTH B T'YMaHHCTUYECKON HAIIPABICHHOCTH XUMHH, €€
Ba)KHOU POJIn B PCIICHUN FJIO68,J'II)HI)IX HpO6H€M paluOHAJIBHOIO IMPUPOAO0IIOJIb30BaHUS, ITOIMOJIHCHUA
JHEPreTUYECKUX PECYPCOB M COXPAHCHHUs HPUPOIHOTO PAaBHOBECHsS, OCO3HAHUS HEOOXOJUMOCTH
OCpe)XKHOTO OTHONIICHHS K TPUPOJEC W CBOEMY 3I0POBBIO, a TakKe TNPUOOPETCHHS OIbITa
UCTIOJIb30BAHUS MTOJYYCHHBIX 3HAHUH ISl IPUHSATHS TPAMOTHBIX PEIICHUI B CHTYaIlUsX, CBSI3aHHBIX C
XUMHUYCCKUMU SABJICHUAMU.

®OPMHUPOBAHUE PABOYEH TIPOTPAMMBI C YYETOM HIPOI'PAMMBI
BOCIIMTAHMUAI.

Pabouas mporpamma obecreunBaeT JOCTIKEHHE JIMYHOCTHBIX pe3yJbTaTOB B pPaMKax
peanuzanuu Mmoayns «llIkonpHbIN ypok» Paboueit mporpaMmbl BOCIIUTAHUS:

-dOopmupoBanue y 00y4aromuxcsi OCHOB POCCUNCKON UIEHTUYHOCTH;

-['0oTOBHOCTH 00y4arOMUXCS K CAMOPa3BUTHIO;

-MoTuBaIuio K NO3HaAHUIO U 00YUCHUIO;

-l{eHHOCTHBIE YCTAaHOBKH U COLIMATIbHO-3HAYMMBIE KaU€CTBA JIMYHOCTH;

-AKTHUBHOE y4aCTue B COHH&HLHO-SH&HHMOﬁ JACATCIBbHOCTH.

MECTO YYEGBHOT O IIPEJIMETA «XUMMWMSI» B YUEBHOM IIJIAHE

OOmiee 4YMCIO YacoB, OTBEACHHBIX JUISI W3YUEHUS XUMHHU Ha YPOBHE CpEIHEro oOIIero
o0Opa3oBaHWsI, COCTABIIIET 68 YacoB:

B 10 kmacce — 34 yvaca (1 gac B Hezelnio),

B 11 ximacce — 34 yaca (1 vac B Heeli0).

COJAEPKAHUE YYEBHOI'O ITIPEIMETA "XUMUA"

10 KJTACC
OPTTAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[IpenMer oprannyeckoit XuMHUM: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYEHHE B MOJIyYEHUU HOBBIX

BEIIECTB M MaTepuayioB. Teopus CTpOeHMs OpraHuueckux coeauHeHud A. M. byrtnepoma, eé
OCHOBHbIE TOJO0XeHUs. CTpyKTypHbIE (OPMYJBl OpraHMYECKHX BeIIeCTB. ['omMoiorus, uzomepus.
XHUMHYECKas CBA3b B OPraHNYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o kiaccUpUKalMKM OpraHMYECKUX BemlecTB. HomeHknaTypa opraHM4ecKHux
COEMHEHMUH (cucTemMaThueckas) M TpUBHAJbHbIE Ha3BaHHUS BaKHEWINUX MpEACTaBUTENEH KiIaccoB
OpPraHMYECKUX BEILECTB.



DKCNEepUMEHTAIbHBIE METOIbl M3YyYEHHUS BEIIECTB M MX TMPEBpPALICHUN: O3HAKOMIICHHE C
oOpa3laMi OpraHMYecKNX BEIIECTB W MaTepualiaMd Ha HX OCHOBE, MOJEIHPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOIIOJEHHE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHuU (IJ1aBjIeHHe, OOyTIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYEeCKHil psa. MeraH u 3TaH — MpoOCTeHIIne
MIPEJICTABUTENIM alIKaHOB: (PU3MYECKHEe M XMMHYECKHE CBONCTBA (pEakIMM 3aMEIICHUS U TOPEHUs),
HAax0’JICHUE B MPUPO/JIE, OJIYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKUU psAl. ODTUJIEH W TMPONMUIEH — MpocTeHiine
MPEJICTABUTENIN  QJKEHOB: (U3MYECKHEe U XUMHYECKHE CBOWMCTBAa (peakuuu TUAPUPOBAHUSA,
raJIoreHUPOBAHMS, TUJIpaTallMi, OKUCIICHUS U TOJIMMEPHU3AIINH ), TIOTYYCHUE U IPUMEHEHHUE.

Anxanguensl: OyraameH-1,3 u wmermnOyraawen-1,3: CcTpoeHUE, BaKHEHIINE XUMUYECCKHE
cBoiicTBa (peakius noiauMmepusanuu). [lonydyeHre CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psii. ALIETUIIEH — MPOCTCHIIHIA
MPEJICTABUTENIb AJIKWHOB: COCTaB, CTpOeHHUE, (HU3MYeCKHe W XHMHYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUAPATALINH, TOPEHHUS ), TOJIYYCHUE U IIPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHe, (QHU3NYECKHE W XUMHYECKHE CBOWCTBA (peakuuu
raJIoTeHUPOBAHUS W HUTPOBAHHUA), IMOJy4YeHHE M TpUMEHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuuecxkue ceoucmea (PeaKyuu 2alo2eHUpo8aHust U HUMPOBAHUs), NOLYYeHue U
npumenerue. TOKCUYHOCTH apeHOB. ['eHeTHYECKas CBSI3b MEX]y YIIE€BOAOPOAAMH, TPUHAIIICHKAITUMHI
K pa3jM4HbIM KJIaccaMm.

[Ipupoanbie UCTOUHUKH YTiIeBoAopo10B. [Ipupoanslit ra3 u nomytHsie HedTsHbIEC Ta3bl. Hed1hb
u e€ mnpoucxoxnaeHne. CrocoObl mepepabOTKH HePTH: TEPeroHKa, KPEKUHT (TEPMUYECKHH,
KaTaTuTHIeCKuil), mupoiin3. [IpoaykTel nepepaboTku HeTH, HX IPUMEHEHHUE B TIPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €ro mepepadoTKH.

DKCrepUMEHTANIbHBIE METOJAbl HM3y4YeHHUS BEIIECTB W UX MPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3iamMu IjIacTMacc, KaydykoB M pe3uHbl, komnekuuu «HedTe» u «Yromb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOJIOB M TaJIOT€HONPOU3BOIHBIX, MPOBEACHNE MPAKTUIECKON pabOThI: MOTyYeHHe
ATUJICHA ¥ U3YUYE€HUE €T0 CBOMCTB.

Pacuérneie 3amaun.

Brruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO

BEIIIECTBA WJIA MPOAYKTa PEAKIIMU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB UJIU TIPOYKTOB PEAKIIUN).

Kuciopoacoaep:kaiue opraHudeckne coeTuHeHNs
[IpenenvHbIe 0THOATOMHBIC CTUPTHI. METaHOI M 3TAHOJ: CTPOCHUE, (PU3HUYECKIE U XUMHUYCCKHE

CBOWCTBa (peakiuy C aKTUBHBIMH MeTajUlaMH, TIaJOr€HOBOJOPOJaMH, TOpPEHHE), NpPUMEHEHHE.
BomoponHbie cBs3M MEXIy MOJIEKyJIaMH CIUPTOB. JleificTBHe MeTaHoNla W STaHONIAa HAa OPraHU3M
9eJIOBeKa.

MHoroatoMHBIE CITMPTHI. OTHIIEHTIINKOIb U TJIMOCPUH: CTPOCHUEC, (1)I/ISI/II-I€CKI/I€ U XUMHWYECKUEC
CBOMCTBa (B3aMMOJECICTBHE CO IIEJIOYHBIMUA METaJIaMH, KaueCTBEHHAs PEaklusi Ha MHOTOaTOMHbIE
cniupThl). JlecTBUE HA OpraHu3M uyesoBeka. [IpuMeHeHne riuepruHa U 3TUIICHTITUKOIS.

®eHon: cTpoeHHE MOJIEKYJbl, (PU3NYECKHE M XMMHYECKHE CBOMCTBA. TOKCHYHOCTH (heHoua.
[Ipumenenue denomna.

Anbnerunisl U kemoHwvl. opManbIeTu, aleTaibIeru: CTpoeHue, pu3nueckue U XMMUYECKHe
CBOWCTBa (peakuuy OKHUCICHHs M BOCCTAHOBJECHMS, KAueCTBEHHBIE pEaKIUH), IOJyYeHHEe H
MpUMEHEHHE.

OAHOOCHOBHBIE TpEeJeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAasi U YKCYCHasi KHCIIOTBHI:
cTpoeHue, (u3NYecKrue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIME JUIs Kiacca KHUCIOT, PeakIus



sTepuduKanym), MoydeHue u npuMenenue. CTeapruHOBasl U OJIEMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN
BBICIIUX KapOOHOBBIX KHCIOT. MbIa KaK COJU BBICIINX KApOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

CrnosxxHble 3QUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Uaponau3 ciaoxkHbIX 3¢upoB. KUpHL.
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckast posb KUpPOB.

VYraeBoasl: cocTaB, Kiaccu(uKauus YriaeBoJoB (MOHO-, JW- M ToOJHcaxapuibl). [roko3a —
MPOCTEUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, PU3NUECKUE U XMMUYECKHE CBOMCTBA
(B3ammoperictBue ¢ ruapokcuaom meau(Il), okucnenne ammuadHbiM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIFOKO3bI), HAXOKJCHUE B MPHUPOJIE, MPUMEHEHUE, OMOJIoTHYecKasi poJib.
®orocunres. PpykTo3a Kak U30Mep IITIOKO3HI.

Kpaxman u nemnrono3a Kak HpuUpoAHble monuMmepbl. CTpoeHHe Kpaxmajia M LEJUTIOI03bI.
dusnuecKkue U XMMUYECKHUE CBOMCTBA KpaxMaia (THAPOIN3, KAUeCTBEHHAs! PEaKIUsl C HOJIOM).

DKCriepuMEHTAIbHbIE METOJIbl M3y4YeHUS BEIIECTB W UX MpEeBpallleHUil: MpOoBeICHUE,
HaOJI0/IeHHEe U OINHCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CHHUPTOB, KAUECTBEHHBIE pEaKLUU
OJIHOATOMHBIX CHHUPTOB (OKHCIIeHHE »JTaHona okcuaoM Mmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumogeiictBue riunepuHa ¢ ruapokcunom Mmenu(ll)), ampaernyioB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(Il), B3ammomelcTBHE Kpaxmayia ¢ HOAOM),
MIPOBEJICHUE MPAKTUYECKOM PabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnebie 3anaun.

Bbruuciienus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BEIIECTBA WM MPOJYKTa PEaKlMu MO MU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tc0uepmamue OpraHu4e€CKHue COCINHCHUSA.
AMHMHOKHCIOTEI KakK aM(bOTeprIe OpraHn4€CKUC COCAMHCHU. ®Ou3nyecKkue U XUMHYCCKHE

CBOMCTBAa aMUHOKHCJIOT (Ha MpUMepe TIIMIKMHA). buonornyeckoe 3HaueHne aMuHOKHUCIIOT. [lenTuap.
benkn Kak mNpUpPOAHBIE BBICOKOMOJEKYJSIPHBIE coeauHeHus. llepBuuHas, BTOpUYHAs U
TpeTHuYHasi CTPyKTypa OeiakoB. XUMHYECKHE CBOWCTBa O€JIKOB: THAPONW3, JIEHATypalus,
KaueCTBEHHBIC PEAKIIMH Ha OCIKH.
DKCNEepUMEHTAIBHBIE METO bl M3yUEHHS BEIIECTB U UX MIPEBPAILICHUI: HAOIIOICHUE U OTIMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: ICHATYpaIlisl OCJIIKOB MPU HarpeBaHUH, IIBETHBIE PEAKITUU OCIIKOB.

BbicokomosiekyIsipHbIe COeUHEHHSA

OCHOBHbBIE TIOHATUS XHMMHMHM BBICOKOMOJIEKYJISIDHBIX COCIMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CPENHAS MOJEKyJsipHas macca. OCHOBHBIE METOIBI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — MOJIMMEPU3ALINs U TOJUKOHICHC Al

DKClepUMEHTAJIbHbIE METO/bl M3Yy4YEHHUS BEIIECTB W UX MPEBPALICHUM: O3HAKOMIIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaIMEeTHBIX CBsA3eM Npu M3ydeHHM opraHuyeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCS] Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHITUM,
SIBJIIOIIMXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOm1e ecTeCTBEHHO-HAYYHbIE MOHSATH: SBJIEHHE, HAy4HBIH (paKkT, TUIOTE3a, 3aKOH, TEOPHs,
aHalM3, CHUHTE3, KiIaccu(ukauus, NEePUOAUYHOCTb, HAOIIOJACHNUE, W3MEpPEHHUE, DSKCIIEPUMEHT,
MOJIETTUPOBaHUE.

®duszuka: marepusi, SHEprusi, Macca, aroMm, 3JIEKTPOH, MOJEKYJa, YHEPreTHUeCKUid YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PMU3NUYECKHUE BEIWYMHBI M €IUHMIIBI MX
U3MEpEHUS.

buonorus: kierka, opraHusMm, Oumocdepa, OOMEH BEIIECTB B OpraHm3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKH, YIIIeBObL, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPO/IbL, TIOJIE€3HbIE HCKOaeMble, TOILUIUBO, PECYPCHI.



TexHomorus: MUIICBBIC TPOAYKTBI, OCHOBLI PAllMOHAJIBHOTO IIMTAaHUSA, MOKIIUC CPCIACTBA,
JICKAPCTBCHHBIC W KOCMCTHYCCKHUC MNpCraparbl, MAaTCpUalbl U3 HCKYCCTBCHHBIX W CHUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH
XUMHYECKHUH dJIeMEHT. ATOM. SIIpo aTomMa, U30TOMBI. DJIEKTPOHHAs 000I0UKa. DHEPreTHYECKUE

YPOBHH, IOAYPOBHH. ATOMHBIC OpOuTanu, s-, P-, 0- smemMeHTh. OCOOCHHOCTH pacHpeCICHHS
AJNIEKTPOHOB TIO OpOWTaNsIM B aToMax OJJIEMEHTOB TMEPBLIX YETBIPEX TIEPUOAOB. DIIEKTPOHHAS
KOH(UTYypalus aTOMOB.

[Tepuonuueckuii 3akoH u [lepuoanyeckas cucrema xumudeckux smemeHToB /. 1. Menneneena.
Ces3p mepuoanueckoro 3akoHa u Ilepuoauueckoil cucrembl xumuueckux siemeHtos JI. W.
MenneneeBa ¢ COBPEMEHHON Teopueld CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BELIECTB MO TPYIIaM U HEPUOIAM.
3HavYeHNE NePUOJUYECKOT0O 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BeniecTBa. XUMUYECKasl CBSA3b. BUIbI XUMUUECKON CBSI3U (KOBAJICHTHAsI HEMOJIAPHAs
Y TIOJISIpHAsi, MOHHAs, MEeTaJTnyecKas). MexaHnu3Mbl 00pa30BaHMUsI KOBAJCHTHOM XWMUYECKOW CBS3HU
(oOMeHHBIN U TOHOPHO-AKIENTOPHEIN). BogoponHas cBs3b. BaieHTHOCTh. DNEKTpOOTPUIIATEILHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIpHOTO W HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTALIMYECKON PEIIETKH.

[lonsitue o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBas 1o
BEILIECTBA B pacTBOpE.

Knaccudukanusa Heoprannyeckux coenuHeHuil. HomeHkiaTypa HEOpPraHMYeCKHX BEIECTB.
['eneTnveckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3THUHBIM KIJIACCAM.

Xumuyeckas peaknus. Kraccubukanus XUMHYECKMX peakIUii B HEOPraHWYecKoW u
OpraHWYeCKOM XHMMHH. 3aKOH COXPaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALLCHUS
SHEPTUH MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTUMble peakLUu.
Xumnueckoe paBHoBecue. DakTophl, BIUAIONIME HA COCTOSHUE XUMHUYECKOro paBHOBecHs. [IpuHimn
Jle larense.

Onektponutrueckas aucconuanus. CuibHble W clia0ble  d7eKTposuThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAs, HEUTpaIbHAs, IIETTOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKcrepuMeHTAIbHBIE METOJIbl U3yYEHHS BEIIECTB U WX MPEBPAIICHUI: JEMOHCTpALUs TaOJIHII
«Ilepuoanyeckass cucrema xumuyeckux d3yemeHToB [[. WM. MeHneneeBa», H3ydeHHE MOJAENEH
KPUCTAJUTMYECKUX PEHIETOK, HAOIIOIEHHE M ONMCAaHUEe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIBITOB
(pa3noxeHue MepokcHaa BOAOPOJA B MPUCYTCTBUU KaTalM3aTOpPa, ONPEACIICHUE CPEllbl PacTBOPOB
BEIIECTB C TOMOINBIO YHUBEPCAILHOTO WHAMKATOpa, PEaklMd HWOHHOrO OOMEHa), MpOBeIcHHUE
MPaKTUIECKON paboThl «BimsiHuE pa3muuHbIX (PaKTOPOB Ha CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnsbie 3amaumn.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHX DPEaKUUWd, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATHUS «MACCOBAasi J10JI BEILIECTBAY.

Heopranuueckass xumus
Hewmeramnsl. Ilonoxenne HemeramwioB B Ileproanueckoil CUCTEME XMMUYECKUX 3JEMEHTOB [l

N. MenneneeBa 1 0COOEHHOCTH CTPOEHUST aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIIIOB. AJIJIOTPOTIHS



HEMETaJIOB (Ha MpUMepe KUCIOpoaa, cephl, pochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BAXXHEHININX HEMETALIOB (TaJIOTEHOB, CEephI, a30Ta, ¢ocdopa, yraepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUI0B, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHUIA).

[IpuMeHeHre Ba)KHEUIIMX HEMETANIOB U UX COCIUHEHUHN.

Meramnsl. Ilonoxenue MerawioB B llepuonnueckonn cucreme XUMHYECKUX diaeMeHTOB 1. .
MenpaeneeBa. OCOOCHHOCTHM CTPOCHHS DJIEKTPOHHBIX O000JIOYEK aToMOB MeTauioB. OOIme
¢uzmveckue cBorcTBa MeTawioB. CIuiaBpl METAUIOB. DJIEKTPOXUMHUYCCKHH P HANPSDKCHHI
METaJIJIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHUIIUX METAUIOB (HATPUH, Kaaui, KaJbIMK, MAaTHUN, aJIOMHHHH,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCITUHECHUM.

O6mre ciocoObl oy4eHust MeTayuioB. [IpuMeneHe MeTayuioB B ObITY U TEXHUKE.

DKcrepuMEHTANIbHbIE METOJAbl M3YYEHHs BEIIECTB M UX IMPEBPALEHUI: M3YYeHHE KOJUICKIIHH
«MeTamsl U CIUIaBbl», 00pa3lOB HEMETAIIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/la4, HaOIl0IeHue U
OIMHMCaHUE IEMOHCTPAIIMOHHBIX U TAaOOPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCH 1A ATFOMUHUS C
pacTBOpaMH KUCJIOT U LIEJI04YeH, KaYeCTBEHHbIE PEAKIIMU Ha KATHOHBI METAJIOB).

Pacuérnrbie 3amaun.

Pacuérel macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00BEMY OMHOTO W3 YYACTBYIONIMX B PEAKIMH BEIISCTB, PAacu€Thl Macchl (00BEMa, KOIHMYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MIPUMECH.

XuMus 4 KM3Hb
Ponp xumum B 0OOECHEUEHHMHM SKOJOTUYECKOW, DHEPreTUYECKON M MHUIEBOM O€30MacHOCTH,

pa3BuTuu MeauuHbl. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKILIUM.

[IpencraBienuss 06 OOMMX HAYYHBIX MPUHLMIAX MPOMBIIUICHHOTO TMOMYYEHHS BasKHEHIINX
BEILIECTB.

YenoBek B MHUPEC BCHICCTB W MaATCpHUAIOB: Ba)KHEHIIIE CTPOUTCIIBHBIC MAaTCpUajbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpAacKU, CTEKIO, KEepaMHKa, MaTepualibl JJsi 3JIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYeCKUe U MUHEpaJIbHbIE YI00peHUs.

Xumusa n 3J0POBLE YCIIOBCKA: IIpaBuJia UCIIOJbB30BaAHUA JICKAPCTBCHHBIX MNPCIapaToB, IMpaBUjia
0€301acHOTO UCIOJIb30BaHUS IIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3U.

Peanu3arust MeXNnpeaMETHBIX CBS3€H MpU U3yueHUU 0OIIel M HeopraHudeckod xumuu B 11
KJIaCCEe OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHME KaK OOIMX €CTECTBEHHO-HAY4YHBIX MOHSTHUH, Tak U
HOH?[TI/Iﬁ, ABJIAIOIUXCA CUCTEMHBIMUA JJI1 OTACJIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO-Hay4Hble MOHATHUSA: HAay4HbIM (akT, TUmoresa, 3aKOH, TEOpHs, aHAJM3,
CHHTE3, Kiaccu(uKalus, NepuogUYHOCTh, HaOII0JeHNEe, IKCIIEPUMEHT, MOJIETUPOBaHKUE, U3MEPEHUE,
SIBJICHHE.

®usmka: Marepus, JHEPrus, Macca, aroM, DJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, W3O0TOI,
PallMOaKTUBHOCTb, MOJIEKYJIa, OSHEPreTUYeCKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHusMm, sKocucreMa, Ouochepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHomorusa: XMMHMUYECKass IPOMBIIUIEHHOCTb, METaJUIyprus, IPOU3BOJACTBO CTPOUTEIbHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE MPOU3BOJICTBO, MHUILEBAs MPOMBIIIJIEHHOCTD, (hapMaleBTHUECKast
MPOMBINIJICHHOCTh, IPOU3BOJACTBO KOCMETHUUYCCKHX IIPEIapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTCpHraIOB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTECXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATDBI

OCBOEHUs TPOI'PAMMBI 11O XUMUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PE3y/IbTAaThl OCBOCHUS MpenMeTa «XUMUSI» OTPakaoT cPOPMUPOBAHHOCTH OMBITA
MO3HABATEIPHOM M TPAKTUYECKOH JEATENbHOCTH OOYYaIOUIMXCS M0 pealln3allid NPUHATHIX B
o0IIecTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakaaHCKOro BOCIMTAHUS

OCO3HaHMA OOYYAIOIIUMHCS CBOUX KOHCTUTYLIMOHHBIX IPaB U OOS3aHHOCTEH, YBAXKEHHS K
3aKOHY U MPABOIIOPSIKY;

MNpEACTAaBJICHHUA O COLOUAJIBHBIX HOpMax MW IpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATENBbHOCTH IpPH CO3JAaHUHM Y4YEOHBIX IMPOEKTOB,
peleHrH y4eOHBIX ¥ M03HABATEIBHBIX 33]1a4, BHITIOJTHEHUH XUMHUECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI APYTUX MPU
aHaJIN3¢ Pa3IMYHBIX BUJOB YUEOHOU NEATEILHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOT'O OTHOIICHUS] K HCTOPUYECKOMY M HAyYHOMY HACIICAHIO OTCYECTBECHHOM XHMMUHU;

YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B oOnactu TCOPHUU U NPAKTHUYCCKOI'O IMPHUMCHCHUA XUMHHU,
OCO3HAHHS TOTO, YTO JTOCTH)KEHUS HAyKH €CTh PE3YJIbTaT JUIMTEIbHBIX HAOIIOACHUMN, KPOIIOTIMBBIX
OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IPAaKTUKOB;

WHTEpeCca U MMO3HABATEIbHBIX MOTUBOB B TIOJYYCHUHU U TIOCIEIYIONIEM aHalnu3e HH(pOopMaIuu o
MEPCAOBBIX TOCTHIXKCHUAX COBpeMeHHOfI OTEUECTBCHHOU XHUMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBCHHOI'O CO3HAHUS, 3TUYCCKOI'0 ITOBECACHUS,

CIIOCOOHOCTH OIICHMBATh CHTYallUW, CBSI3aHHBIC C XMMWUYECKHMHU SIBJICHUSMHU, U TPUHUMATH
OCO3HAHHBIC PCUICHU S, OPUCHTUPYACH HA MOPAaJIbHO-HPABCTBCHHBLIC HOPMbI U ICHHOCTHU,

TOTOBHOCTH OIIEHHBaTh CBOE TIOBEICHHWE M TMOCTYNKM CBOMX TOBApUIIEH C MO3HUIHN
HPAaBCTBCHHBIX U NIPAaBOBBIX HOPM U OCO3HAHHEC HOCJ'[G)ICTBI/II\/’I OTUX IMOCTYIIKOB;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3I0pOBOro M 0Oe30MacHOro o0pasza >KH3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJTr0IeHUsI PaBHIT 0€30MaCHOTO OOpaIEHUs C BEIIECTBAMU B OBITY, TOBCETHEBHON KU3HH U B
TPYIOBOM AESITENEHOCTH;

IMOHUMaHWA HCHHOCTHU IMPaBUJI MHAUBUAYAJIbHOTO U KOJIJICKTUBHOI'O 0e30macHoro IIOBCACHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS TOCHEACTBUA U HENpPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUsS aJIKOToJs,
HApPKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIENOBATENbCKOW  JIeATeIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCITCILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHe B pEIICHHMH NPAKTHYECKUX 3aJad  COLMAIbHOU
HAIPaBIIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJIBI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3IuYHOro poja, B TOM YHCIIe Ha OCHOBE
MPUMCEHCHUSA MPCIMETHBIX 3HAHUH 110 XHUMUU,

YBXKEHUS K TPYIY, JIOASIM TPYyJa U pe3ybTataM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAIBHOM TpaeKTopuu oOpa3zoBaHus, Oynylen
npodeccun U peanu3aluu COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

9KOJIOTHUYECKH IIeJIECOO0PA3HOTO OTHOIICHHS K TPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUS

JKM3HHU Ha 3emie;



MOHUMAaHUS TJ00aIbHOIO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIMSHHUS HKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHOMN U COLIMATIBHOM CPENBL;

OCO3HaHHS HEOOXOAMMOCTH HCIHOJB30BaHUS JOCTIKEHUN XHMHM Jis PEIICHHsS BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIH30BAHNS;

AKTUBHOT'O HENPUATHS JACUCTBUM, IPUHOCAILUX BPE OKPYKAIOIIEH MPUPOJHON Cpese, yMEHUs
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE 3KOJOTUYECKUE TOCICACTBUS MPEANPUHUMACMBIX JCHCTBUA H
MpeA0TBpALIATh UX;

HaJU4Usl Pa3BUTOTO HKOJOTMYECKOTO MBILIUICHHUS, OKOJOTMYECKOM KYJIbTYpPbI, OIBITA
NEeSATEIbHOCTH IKOJIOTMYECKON HAaIPaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS UMHU B TIO3HABATEIIBHOM,
KOMMYHHUKAaTUBHOM M COLIMAJIBHOW TMpPaKTUKE, CIIOCOOHOCTM M YMEHHSI aKTUBHO MPOTHBOCTOSITH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI0 ITO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOLLIECTBEHHOM MPAKTUKU;

MOHUMAHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHHs €€ poiau B (OPMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIIEHUS, CO3JaHUH 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIoIleM MHUpe
KaKk O E€IMHCTBE NPHUPOJABI M YEJIOBEKA, B IMO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUH
po06sieM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOW IMBWIIM3AIMH: B €€
TYMaHUCTHYECKONW HAMpaBIEHHOCTH W BAXKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepuaibHOU
KYJbTYpbI, PEIICHUH TJOOAIBbHBIX MPOOJEM YCTOMUMBOrO PA3BUTHUSI HYEITOBEYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUILEBON U IKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHH METUIIMHBI, 00ECIICUCHUH
YCJIOBHH YCIIEITHOTO TPYJA U YKOJIOTHYECKH KOM(DOPTHOM JKMU3HHU KaXIOTO YjeHa OOIIECTBA;

€CTECTBEHHO-HAyYHOM  IPAMOTHOCTH:  IOHMMaHMsS  CYIIHOCTM  METOJOB  IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IOJIy4YacMble 3HAHUS IS
aHanm3a U OOBSICHEHHS SBJICHHM OKPYKAIOIIEro MUpa U MPOUCXOISAIIMX B HEM M3MEHEHHM, YMEHUS
JenaTth 00OCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMCIOIIMXCS JAHHBIX C IEJIHIO
MOJIy4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS JUIS PEIICHUS TPoOJieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHCKOMN JACSITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO i CaMOOOPa30BaHHI0, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUM 10 XUMHUH B COOTBETCTBUHU C KU3ZHECHHBIMU IMOTPEOHOCTSIMH,

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHaATbHON AeITeTbHOCTH.

METANIPEJIMETHBIE PE3YJIBTATbBI
IMo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE AeiCTBUS
ba3oBble Jjornueckue geMcTBUA:

CaMOCTOATENIbHO  (POpMyNIHUpOBaTP U aKTyaJIM3UPOBATh NPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

OHpGHGJ’IHTB OeJan ACATCIIbHOCTH, 3aaBast napaMeTpI)I nu KpI/ITepI/II/I HUX OOCTHXKEHUA, COOTHOCUTH
pe3yJIbTaThl AEATENBHOCTH C ITIOCTABIICHHBIMU LIEIISIMH;

HUCIIOJIB30BaATh HpI/I OCBOCHHNU 3H3HI/II7[ HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUSA — BBbIACIATH
XapaKTEpHbIEC PU3HAKU MTOHATUN U YCTAHABIMBATh UX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE
IIOHATUA OJIA O6’B$ICHGHI/I${ OTACJIBHBIX CbaKTOB " SIBHeHHfl;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHaBJ'II/IBaTI) HpI/I‘-H/IHHO-CJ'Ie)ICTBeHHBIe CBs3H Me>1<11y I/I3yT—IaeMI)IMI/I SBJICHUSAMMU,

CTPOUTDH JIOTMYECKUE PACCYKIEHUSA (MHAYKTHBHBIC, NEIYKTUBHBIC, 1O AHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHpPOBATh BBIBOJBI U
3aKIIIOUCHUS

HpI/IMeHSITB B r[pouecce IIO3HaHUA, I/ICHOJ’II)3yeMI)Ie B XUMHUHU CHUMBOJIMYCCKHC (3HaKOBBIe)
MOJIeTIH, TpeoOpa30oBbIBATh MOJIENIBHBIE MPEICTABICHUS — XUMHUYECKHH 3HaK (CHMBOI) JJIEMEHTA,
xuMudeckas (Gopmyia, ypaBHEHHE XUMHYECKOW PEaKIMK — MPHU PEIICHUN yu4eOHBIX MMO3HABATEIIbHBIX
U TPAKTHYECKHUX 3a7a4, NPUMEHATh Ha3BaHHbIE MOJEIbHbIC MPEACTABICHUS JUISl BBISIBICHHUS
xapaKTepme HpI/ISHaKOB Hsyqaeme BCIIICCTB U XUMHUYCCKUX peaKquI.
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Ba3oBble uccienoBarebckue AeiCTBHA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

(GbopMynHpoBaTh LEIH U 33[Ja4H UCCIIEIOBaHMS, UCIIOIb30BATh [TOCTABIIEHHBIE U CAMOCTOSITENIEHO
copMyIHpOBaHHBIE BOMPOCH B KAa4e€CTBE WHCTPYMEHTA MO3HAHUSA M OCHOBHI Al (popMUpOBaHUS
TUIIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHMUIA;

BJIaJIETh HABBIKAMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS U IIPOBEIACHUS  YYEHMUYECKHUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yMEHHs HAON0aTh 3a XOJOM IMpOlecca, CaMOCTOSTEIbHO
NPOTHO3UPOBATh €ro  pe3ynpTar, (opMynupoBaTh O0OOOIIEHHMS W  BBIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEIOBaHUS, COCTABIATH OOOCHOBAaHHBIM OTUET O MPOJAETaHHON
pabore;

pUOOPETaTh OMBIT YYCHUYECKON HCCIIEAOBATENBCKOM M MPOCKTHOM JEATEIIbHOCTH, POSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIlIeHUs MPaKTHYECKHUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHbBIX METOI0B MIO3HAHUS.

Pabora ¢ nundopmanmeii:

OPHEHTUPOBATHCS B PA3TUYHBIX HMCTOYHHUKAX MHPOpPMALUHU (HAYYHO-TIOMYJIApHAs JIUTepaTypa
XUMHUYECKOTO  COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypchl MHTepHera), aHaIM3UPOBATH
MHGOPMALIHMIO PA3TUYHBIX BHIOB U (OPM IMPEICTABICHHS, KPUTUICCKH OLIEHUBATH €€ JOCTOBEPHOCTh
1 HENIPOTHUBOPEUYUBOCTE;

(dbopMyIHpOBaTh 3ampOCHl M MPHUMEHSATh pa3NIWYHBIE METOJABl TPU TIOMCKE H 0TOOpe
uH(popMauy, HeOOXOAUMOM /7Sl BBIMOIHEHUS YU€OHBIX 3a7a4 ONpeAeNEHHOrO TUTIA;

NpUOOpEeTaTh OMBIT HCIOJIB30BaHUS HWH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (opMy mpeacraBieHuss HHGOPMAIMH (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIbI, PUCYHKU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4ECTBE CPE/ICTBA MPHU paboOTe ¢ XMMUYECKOH MH(OpMAaIeii:
MPUMEHITh MEXKIpeIMeTHble ((du3nyecKkue U MaTeMaTU4YecKue) 3HAKW W CUMBOIBL, (POpMYyIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISIAHOCTH.

KoMMyHnKaTHBHBIE yHUBepCaJIbHbIE YUeOHbIC 1eliCTBUA:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juajora W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEU, (HOPMYIHPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS MPEI0KEHHON
3aJ1a4y;

BBICTYNIaTh C MPE3EHTAlUEN pe3yJbTaTOB IIO3HABATEIbHOM JAESITEIBbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMM IPH BBINOJHEHHMH XMMHYECKOIO 3KCIEPHUMEHTA,
MPAaKTUYeCKOH paboThl MO HCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB, pealu3alui y4yeOHOTro
npoekra u (opMynaHpoBaTh BBIBOJABI 10 pe3yjabTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MYTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKACHUS 1 0OMEHa MHEHUSIMH.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHUSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATH CBOK IMO3HABATEJIbHYIO JE€SATENbHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTh M IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBAThH
npeaaraeMblii  aaropuT™M JEHCTBUN NpU BBINOJHEHUM YYEOHBIX U HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(PEKTUBHBIA CIIOCOO HX pelIeHHs ¢ y4ETOM IOJIydYeHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUECKUX PEAKLUsAX;

OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NNPEAMETHBIE PE3YJIbTATHI

IIpeaMeTHBIE Pe3YJbTAThI OCBOCHUS Kypca «Opranundeckasi XUMHS) 0TPAKAKOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNH O XUMHUYECKOH COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TO3HAHWUU SIBICHUH NPUPOABI, B (POPMUPOBAHWU MBIIUICHUS U
KYJIBTYpbI JIUYHOCTH, €€ (YHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOMUMOMN JJIS PEIICHHS MPAKTHIECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0POBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XMMHWYECKMX 3HAHUMW, KOTOpas BKJIIOYAET: OCHOBOIOJATAlOIIAE MOHATHS
(XMMUYEeCKUIl  DIIEMEHT, aToM, OJJIEKTpOHHas 00OJloYKa aTroMa, MOJEKyla, BaJeHTHOCTb,
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ANEKTPOOTPHUILIATETLHOCTh, XUMUUECKAsl CBSA3b, CTPYKTYpHasi (hopmyina (pa3BEpHyTasi U COKpalIEHHAs),
MOJTb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIepOAHBIN CKeneT, GyHKIMOHATbHAS TPYIa, paauKal,
M30MEpHsl, U30MEPbI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPO U a30TCOoAepKallne
COEJIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJICKYJISIPHBIE COSTUHEHNUS); TEOPUH U
3aKOHBI (Teopus CTPOEHUs opraHuyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHUS MaccChl
BEILIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUN SI3bIK XUMUHU; MUPOBO33PEHUECKUE 3HAHUS, JIe)KaIUE B
OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBICHUHN, (PaKTOJIOTMYECKUE CBECHUS
O CBOKMCTBaxX, COCTaBe, IOJYYCHHH W OC30MACHOM HWCIOIb30BAHUN BAXKHEUIINX OPTraHUYECKHX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTEpHble NMPU3HAKU TMOHSITHM, YCTaHABJIMBATH HX
B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSATUSA IPU ONUCAHUU COCTaBa, CTPOCHHUS U
MpPEeBpALICHUI OPraHUYeCKUX COeIMHEHU;

cOPMUPOBAHHOCTh YMEHUH WCIONH30BaTh XUMHUYECKYIHD) CHMBOJIMKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpam€HHON) (GOopMyn OpraHMYEeCKHX BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUN, M3rOTaBIMBATh MOJEIM MOJIEKYJ] OPraHUYeCKHX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUH YCTaHABIIMBATH MPUHAMIC)KHOCTh HM3YyYCHHBIX OPTraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OINpPeAeIEHHOMY KIIACCy/TPYIIe COSAMHEHUN (YTIeBOJAOPOIbI,
KHCJIOPOJT U a30TCOICPIKAIINE COSTUHEHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS ), 1aBaTh UM Ha3BAHU
no cucrematuueckod Homenkinarype (IUPAC), a Ttakke mOpUBOIUTH TpUBUAIbHBIE HA3BaHUSA
OTJIETTbHBIX OPraHWYECKUX BEIIECTB (PTHIICH, MTPOINWJIEH, AalleTHICH, STUJICHTIUKOJb, TIUIEPHH,
denon, hopmanbaeTu, aleTanbAeria, MypaBbUHAsS KUCIOTa, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYKTO3a, KpaxMasl, LEeJUII0J103a, [TIUIHH);

chOpPMUPOBAHHOCTh YMEHHUS ONPENENATh BHJbI XHUMHUYECKOM CBSI3U B OpPraHMYECKHX
COEMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH MMOJO0KEHHUS TEOPUU CTPOCHHSI OPraHMYECKHUX BEIIECTB
A. M. bytnepoBa ajsi OOBSICHCHHSI 3aBHCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa W CTPOCHHS; 3aKOH
COXPAaHEHHUS MaCChl BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUCCKUE U XHUMHUYCCKUC
CBOMCTBA TUIUYHBIX MPEACTABUTENCH pa3MTUYHBIX KJIACCOB OPraHMYECKHUX BEHIeCTB (METaH, JTaH,
STUJICH, TPOIWJIEH, aleTuieH, OyramueH-1,3, merwnOyranuen-1,3, O€H30J, METaHOJN, ATAHOII,
STUJICHTIIMKOJb, TJIHLEPHH, (DEHON, aleTanbleru], MypaBbHHas M YKCyCHas KHCIOTBHI, TJIOKO3a,
KpaxMaJ, [eJUTI0JI03a, aMHHOYKCYCHAsI KUCII0Ta), MJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3h MEXKIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHMsSI XapaKTepU30BaTh HCTOUYHUKHU YTIEBOJOPOIHOTO ChIphsi (HE(DTH,
MPUPOAHBIN Ta3, Yrojib), CHOCOOBI HMX TepepaboTKM M MPAKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOAWTH BHIUMCICHHS MO XUMHUYECKUM YPaBHEHHUSM (MacChl,
00bEMa, KOJTUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOM 3HAHWW 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMBIX B XMMHUU MPH W3YYCHUU BEIIECTB MU XUMUYECKUX SIBICHHU (HaOIrOAeHUe,
M3MEPEHHE, JKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BATh CHUCTEMHBIC XMUMHYECKHUE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHCHHEM;

chOpMUPOBAHHOCTh YMEHUW COOMIOJaTh NpaBUia TOJIB30BAaHUS XUMHUYECKOH MOCYAOH U
nabopaTOpHBIM 000PYIOBaHWEM, a TaKXKe IpaBujia OOpalieHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHHM IIJIJAHUPOBATh W  BBINOJHATH XUMHUUYECKHH OKCIIEPUMEHT
(npeBpallleHnss OpPraHUYEeCKUX BEIIECTB MPU HArpeBaHWM, MOJYUYECHHUE HSTHIIEHA M U3YYEHHE €ro
CBOMCTB, KAa4ECTBEHHBIE PEAKI[MU OPTaHMYECKUX BEIECTB, JCHATYypalus OEJIKOB MpH HarpeBaHHH,
[[BETHBIE pEaKIMU OENKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MacCHOCTH NpU OOpaIIeHHuu ¢
BEIIECTBAMH H  JTAOOpAaTOPHBIM  O0OOPYIOBAaHHMEM, TMPEACTABIATh PE3YJIbTaThl XHUMHYECKOTO
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JKCIIEpUMEHTa B (opMe 3alKCH YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (HOpMyIHpOBaTh BBIBOIbI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAJTU3UPOBATh XHUMHUYECKYI0 HWH(OpMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HBbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmarmu, UHTEpHET U APYyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJII0/1aTh IPAaBUJIA SKOJIOTUYECKH 11eJIeCO00Pa3HOTro MOBEICHUS B
OBITY U TPYAOBOH JEATETHLHOCTH B LEISIX COXPAHECHHSI CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOIHON
Cpelbl, 0CO3HABATh ONACHOCTb BO3/CHCTBHUS Ha >KUBbIE OPraHU3MbBI ONPENEIEHHBIX OPTaHHMUYECKUX
BEIIECTB, MOHMMAasi cMbichn mokasatens I[IJIK, mosicHATP Ha mpumepax CHOCOObI YMEHBIICHHS H
MPEIOTBPALIECHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UEJIOBEKa;

U 00YYarolMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATh 3HAHUA
06 OCHOBHBIX JOCTYIIHBIX METOJAaX MMO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJ'IGHI/II;'I;

JUIS CJIETIBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh pPeIbe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns s 3anucu XuMudeckux Gopmyi.

11 KITACC

IlpeameTHbie  pe3yabTaThl  OCBOCHHMH Kypca «OO0Omas W HeopraHuvyeckas XuUMHA»
0TPAKAIOT:

C(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XMMHYECKOH COCTaBIISIONIEH €eCTeCTBEHHO-HAY4YHOM
KapTHHBl MHUpPa, POJM XUMHH B TIO3HAHUH SIBJICHUU NPUPOABI, B (OPMHUPOBAHWU MBIIUICHUS U
KYJIBTYpBl JINYHOCTH, €€ (PYHKLMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN /ISl peLIeHUs PAKTUYECKUX
3aJ1a4 ¥ SKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpene;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralOUIME IOHATHUSA
(XMMHUYECKUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIpHBI 00BEM, BaJIEHTHOCTh, AJIEKTPOOTPHUIIATEIBHOCT, CTENEHb OKUCIIEHUS, XUMUUECKas
CBs3b (KOBAJEHTHAs, WOHHAs, METAJUIMYEcKas, BOJAOPOJHAs), KpPUCTAJUIMYECKas pEIETKa, THIIbI
XUMHMUYECKUX PEAKLUHI, pPAaCTBOP, AIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHYECKAs IUCCOLMALINSA,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peakluu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs ITEKTPOIUTUUYECKON JHCcCOlMaluy, nepuoanyeckuii 3akon /1. M. MenneneeBa, 3akoH
COXpaHEHUsT MacChl BEUIECTB, 3aKOH COXPAHEHHs M IIPEBPAICHHMS HDHEPIUH NPH XUMHYECKHUX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B
OCHOBE MOHUMAaHUs MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUHN, (PaKTOJIOTMYECKUE CBEJCHUS
O CBOMCTBax, COCTaBe, MOJYYEHHH M O€30IaCHOM HCIOJIb30BAHUU BAXHEUIIMX HEOPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM IEATEIILHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUN BBISABJIATH XapaKTEpHbIE MPHU3HAKH MOHSATHHA, YCTAHABJIMBaTh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS NPU ONMCAHUN HEOPTaHMYECKUX BELIECTB U
UX NIPEBPALLEHUN;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY UIsI COCTAaBIEHUS (HOpMYII
BEUIECTB M YpPAaBHEHHMH XMMMUYECKHX peakuui, cucreMarudeckyro Homenkinarypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHMS OTAEJbHBIX HEOPraHWYECKUX BelecTB (YrapHbIil ra3, YIVIEKHCIBIH Tas,
aMMHMaK, TaniéHas U3BeCTb, Heral€Hasi U3BeCTb, MUThEBAas COAA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTb YMEHHUI ONpPENeNsITh BaJCHTHOCTh M CTENEHb OKUCICHMS] XUMHYECKHX
JJIEMEHTOB B COEJUHEHMSAX Pa3IMYHOIO COCTaBa, BHJ XMMHYECKON CBSA3M (KOBaJE€HTHAs, MOHHAs,
MeTaJlJIN4ecKasi, BOJOPOJIHAsA) B COEIMHEHUSX, THUI KPUCTAIIMYECKONW pEIETKH KOHKPETHOIrO
BEIIEeCTBA (aTOMHasl, MOJIEKYJIIpHasi, HOHHAsI, METANINYECcKas), XapaKkTep Cpelbl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COCAMHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIECKHOCTh HEOPTaHMUECKUX BEIIECTB 110 UX
COCTaBY K OMNPEeIEHHOMY KJIacCy/TpyIIe COeTUHEHU (MPOCThIe BEllecTBa — METAJIJIbl U HEMETAJLIIBL,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH paCKphIBaTh CMBICI Neproauyeckoro 3akona JI. . MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIILYIO, OOBSCHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IIEKTPOHHOE CTPOEHUE AaTOMOB XUMHYECKHX
aneMeHToB 1—4 nepuonos Ileproguueckoil cucreMsl xumuueckux aiemeHToB [[. U. Menneneesa,
UCIIONIB3YS TOHSTUS «S-, P-, O-3JIeKTPOHHBIE OpOHMTANIN», «IHEPreTHUECKHE YPOBHH», OOBSICHATH
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3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHUYECKUX AJIEMEHTOB M HUX COEIMHEHUH IO Mepuojgam u
rpynnam [lepuoauueckoit cucreMsl XxuMuueckux 31eMeHToB . . Menaeneesa;

c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE M'€HETUUYECKON CBSI3U
MEXy HEOPraHMYEeCKHMMH BELIECTBAMH C TMOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;

cOpPMUPOBAHHOCTh yMEHHUS KJIAcCU(UUIUPOBATh XUMHYECKHE pEaKUUd [0 PA3IUYHBIM
NpU3HAKaM (YUCITy U COCTaBY PEardupyroIIUX BEUIECTB, TEIJIOBOMY A(PQEKTy peakuuu, H3MEHEHUIO
CTETEeHeN OKUCIICHUS IEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YUaCTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTABJIATH ypaBHEHUS PEaKLMi PAa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaIEéHHbIE YPAaBHEHHS PEaKLUii HOHHOTO OOMEHa, YUUTBIBAsl YCIIOBUS, IPU KOTOPBIX 3TH PEaKLUU
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHUI IMPOBOAUTH PEAKIMH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX paCTBOpaX HEOPraHUUYECKUX BEILIECTB;

cOPMUPOBAHHOCTh YMEHHMM PACKpPBIBaTh CYLUIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii IoCPeICTBOM COCTaBICHUSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpPMUPOBAHHOCTh yYMEHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peakluu OT
pa3nUYHBIX (HAKTOPOB; XapaKTepP CMEIICHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BozaeiicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XWMHUYECKHE MPOIECCHI, JIEKAIIUe B OCHOBE
MPOMBIIIJICHHOTO  TMOJIYY€HHsI CEPHOM KUCIOThI, aMMHUaka, a Takke Cc()OpMHUPOBAHHOCTD
NpeACTaBIeHU 00 OOmMX Hay4YHBIX NPUHIMIAX M JKOJOTMYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYHCICHUS C MCIIOJB30BAHHEM TOHSTHS «MaccoBas
JIOJISl BEILECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHX PEAKIUIX, MacChl
BellecTBa WM 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOr0 3(pQeKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh yMEHUW COOMIOaTh TMpaBUja TMOJIH30BAHUS XHUMHUYECKOW MOCYAOH U
nabopaTOpHBIM 000PYIOBAaHUEM, a TakK)Ke IpaBujia OOpalleHHs C BEHIECTBAMHU B COOTBETCTBUHU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHM TUUJIAHUPOBATh M BBIIOJHATH XUMHUYECKUM  IKCIIEPUMEHT
(pasznokeHue IMepoKcHaa BOJAOpPOJa B IPHUCYTCTBHM KaTalu3aTopa, ONpPENEICHHE CPelbl pPacTBOPOB
BELIECTB C TOMOIIBIO YHUBEPCAJIBHOTO HWHIUKATOpA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiny, peakiuu HOHHOTO 0OMEeHa, KaueCTBEHHbIE peakluu Ha cynbdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHSI, pELIEHHE SKCIEPUMEHTAIbHBIX 3aJa4 1Mo TeMaM «MeTas» 1
«HemeTannel») B COOTBETCTBUH C MPABUJIaMU TEXHUKU 0€30MACHOCTH MPH OOpAIlEHUH C BEIECTBAMHU
1 1a00paTOPHBIM 000PYIOBaHUEM, MPEICTABIATh PE3YyIbTaThl XUMUUYECKOTO SKCIIEpUMEHTa B (opme
3alliCHU YPaBHEHUU COOTBETCTBYIOUIMX peakuuid U (GopMynHpoBaTh BBIBOJIBI HAa OCHOBE ATHX
pE3yJIbTaTOB;

chOPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAU3UPOBATh XHUMHUYECKYI0 HWH(GOpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBAa MAacCCOBO KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHUH COOIIOAATH MPaBUIIa SKOJOTMUYECKH 11€7€CO00Pa3HOT0 MTOBEICHHS B
OBITY ¥ TPYJOBOM NIEATEILHOCTH B IIEJISIX COXPAHEHHUsS CBOETO 370POBbS U OKPYXKAIOIIEH TMPUPOTHON
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3/ICUCTBUS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn nokazarens IIJIK, moscHaTe Ha mpumepax crnocoObl YMEHBIIEHHUS U IPEJOTBPALICHUS HUX
BPEIHOI0 BO3JECHCTBYS Ha OpraHU3M YEJI0BEKa;

U 00yYarolMXcsi ¢ OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbS: YMEHHE MPUMEHSATh 3HAHUSA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIS CJIENBIX M ClIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh pelbeQHO-TOUCUHYIO
cucremy obo3HaueHui JI. bpaiins 1u1st 3anucu XumMuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTACC
Ne HaumeHnoBaHue pa3iesioB KosmuecTBO 4acoB JJIeKTPOHHbIE
n/n BCEro | KOHTPOJIb- | MPAaKTHYEC- (ungposbie)
ubie pa6oThi| KnepaGorer | 00pPazoBaTesIbHbIE
pecypchl

Pasznes 1. TeopeTuueck

He OCHOBBI oprannqecxoﬁ XHUMHH

1 | [IpeameT opraHM4EeCKON XUMHH. 3 https://resh.edu.ru/
Teopus cTpoeHUS OPraHUYECKUX https://www.yaklass.ru/
coenuHennit A. M. byrieposa https://educont.ru/
HUTOI O no pazaeny 3

Pazpen 2. YrieBoaopoabl

1 | IlpenenbHbIE YIIeBOJOPOIBI — AJTKAHBI 2

2 |H :

CHPEACIILHLIE YIJICBOAOPOART 6 1 https://resh.edu.ru/
QJIKCHBI, AJIKA/INCHBI, AJTIKUHBI htps:/Awvw.yaKlass.ru/

3 | ApoMaTHYeCKHE YIIeBOI0POJIBI 2 https: //educc;nt ru/ '

4 | TIpupoaHbIC UCTOYHUKH 3 1
YIIIEBOAOPOAOB M UX mepepaboTka
HUTOI'O no pazneny 13 1 1

Pasznen 3. Kuciaopoacoaepskamnue oprannyeckue coeIuHeHust

1 |C . D 3
> AHHPTI’I CHON https://resh.edu.ru/
abaerusl. KapOoHOBBIE KUCIIOTHI. 7 1 https://www.yaklass.ru/
CrnoxHble 3¢upbl https://educont.ru/
3 | Yruesonbl 3 1
HUTOTI'O no pasaeny 13 1 1
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

1 | AMuHBL. AMHUHOKHUCIIOTHL. beku

3

https://resh.edu.ru/
https://www.yaklass.ru/

HUTOI'O no pazaeny

3

Pa3nen S. Beicokomoiiekyn

SIPHBIC COCTMHECHUSA

1 | IInacrmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
HUTOI'O no pa3geay 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
[NPOI'PAMME
11 KIIACC
Ne HaunmenoBaHue pa3ieiioB KoJsnvecTBo 4acoB JJIeKTPOHHBbIE
n/n BCEro | KOHTpO/L- | mpaKTHYec- (¢ posrie)
HbIe Pa0doThI| KHEPAGOTHI o0pa3soBarTe/ibHbIE
pecypchbl

Paszpnen 1. Teopernueckue 0CHOBbI XUMHU

1 | Ctpoenue aromos. [lepuoanueckuii
3aKkoH U lleproaunyeckas cucrema
XUMHUYECKUX diemMeHToB /I, M.
MenneneeBa

https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.yaklass.ru/

2 | Crpoenue BemectBa. MHOrooOpasue 4 https://educont.ru/
BELIECTB
3 | XuMHYECKHE PeaKITuu 6 1 1
HUTOI'O no pasageny 13 1 1
Pa3nes 2. Heoprannueckasi XuMust
; ?IAeTaMH 0 1 https://resh.edu.ru/
eMETaJLIbI 9 1 1 ]
3 | CBs13b HCOPraHMYECKUX U OPraHHMYCSCKUX 2 https:/Aaww.yaklass. u/
https://educont.ru/
BEILIECTB
HNUTOI'O no pa3neny 17 1 2
Paznen 3. XuMus u :KU3HL
1 | Xumus v Ku3Hb 4 https://resh.edu.ru/
HToro no paszaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME
IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC
/i Tema ypoka KoimyecTBo yacoB HMara
BCero | KOHTpoabHbie| mpakTuyeckne| H3YUCHUH
padoTsI padoTsbl
1 | IIpeamer opraHMYeCKON XMMHH, €& 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
2 | Teopust CTpOCHHUSI OPTaHUYECKUX COCTUHCHUH] 1
A. M. bytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS
3 [IpencraBienue o kinaccuduxam
opraHuyeckux BemiecTB. Homenknarypa 1
(cucremaTHyuecKasi) U TpUBHATIbHBIE
Ha3BaHUs OPraHUYECKHUX BEIIECTB
4 | AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHI Pl
S | MeraHn u 3TaH — npocreiinme 1
MIPEICTABUTENH AJTKAHOB
6 | AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 | DTUJICH U MPONIICH — TPOCTCHIITHE 1
MIPEICTABUTENH AJIKEHOB
8 | IIpakTHueckas pagora Ne 1. «[Tonyuenue 1 1
STUJIEHA U U3yYEHHUE €T0 CBONCTBY
9 Ankanuensl. byraauen-1,3 u
metunoyramuen-1,3. [lomyuenue 1
CHHTETUYECKOT0 KayuyyKa U PE3UHBI
10 | AnkuHBI: cocTaB B OCOOCHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH psijl. ALIETUIIEH — 1
MPOCTEUIINN MPEJICTABUTEIb AIKUHOB
11 | BeruncneHus mo ypaBHEHUIO XUMHUECKON 1
peaKImn
12 | Apensr: 6eH30i1 ¥ ToNTyos1. TOKCHYHOCTD 1

apeHoOB
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https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/

13

['eHeTnveckas CBS3b yrieBOI0OPOIOB,
MPUHAJICKANINX K Pa3IMYHBIM KJIacCcaM

14

[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC
ra3bl, He()Th U NPOAYKTHI €€ nepepaboTKu

15

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB:
NPUPOIHBIN ra3 ¥ NONyTHBIC HePTIHBIC
ras3bl, He)Th ¥ POJYKTHI €€ mepepaboTKu

16

KonTpoasHasi pabora 1o pa3aeny
«YTIIEBOIOPOABD)

17

HpC,I[GJ'IBHHC OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpOI[HaH CBA3b

18

MHOroaToOMHBIE CITUPTHI: ATUIICHTIIUKOJb U
TJIMLEPUH

19

@DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHUE U

XUMHUYCCKUEC CBOﬁCTBa, IIPUMCECHCHUEC

20

Anpaeruapl: GopMaIbIeTHI U
areTalbpIerul. AIleTOH

21

OaHOOCHOBHBIE NpEeNIbHbIE KAPOOHOBBIE
KHCJIOTBl: MypaBbHUHAsl M YKCYCHasi

22

IIpakTnuyeckas padoora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaFI 1 OJICMHOBAas1 KMCJIOTHhI, KaK
NpeaACTaBUTCIN BBICIIUX Kap6OHOBLIX
KHUCJIOT

24

MpbL1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX

3pHUpoB

26

XKupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KHUpPOB

27

VYrneBoJbl: cocTaB, KilacCH(pUKaIus.
Baxneiimme npeactaBuTenu: TIII0K03a,
bpykTO3a, caxaposa

28

Kpaxman u nemironosa kak npupoaHble
MOJIMMEPHI

29

KonTpoJabHasi padoTa 1o pazaeny
«Kucnopojcoaepxkariye opraHn4eckue
COCITMHEHUS)

30

AMMWHBI: METHJIAMHUH U aHWJINH

31

AMHHOKHUCIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COETMHEHUS, UX
Ouosnorudeckoe 3Hadenue. [lentuapl

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33

OCHOBHBIC TIOHATHUS XUMHUU
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ

34

OcHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
IInacTmaccel, KaydyKkH, BOJIOKHA
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11 KJIACC

n/n

Tema ypoxka

KoaunuyecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoTsI

NMpaKTHYeCKHe
padoThI

Jara
HU3yYeHH s

XUMHUYECKUHN AIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalysi aTOMOB

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHUcTeMa XMMHUYeCKuX amemMeHToB /1. M.
MenpeneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEAMHEHUI
10 TPyMIaM U nepuojamM. 3Ha4CHHUE
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMu4yeckux diaemenToB .M. MenaeneeBa
B Pa3BUTUU HAyKHU

CTpOGHI/Ie BelecTBa. XUMHYECKast CBA3b, et
BUJbI, MCXaHU3MBI O6p2130BaHI/I$I
KOBAJICHTHOH CBSI3U. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenenb okucnenus. BemectBa Moseky-
JIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS

[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10151 BEIIECTBA B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAUHECHUM.
['eneTnyeckas CBSI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KIIACCOB

Knaccudukanms XumMuaeckux peakiuii B
HEOPraHU4YeCKOW U OPraHUYECKON XUMUHU.
3aK0OH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIIUSIX

Ckopoctb peakin. OOpaTuMbIe peaKIuu.
XHUMUYECKOE pPABHOBECHE

10

IIpakTuyeckas padora Ne 1. «Biusiaue
pa3nMYHbIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

11

DNEeKTPONUTHYECKAs TUCCOIINALIHS.
[Tousitie 0 BogopoaHOM mokasatene (pH)
pactBopa. Peakunu noHHoro ooMeHa.
I'maponus opraHnyeckux u
HEOPraHWYeCKUX BEIECTB

12

OKHUCINTENNFHO-BOCCTAHOBUTEIILHBIC
peakiuu. [TousTre 00 snexTposnze
pacIIaBoB M paCTBOPOB COJIEH

13

KonTtpoabsnas padora no pasaeny
«Teopernyeckre OCHOBbI XUMHUU»

14

MerTaimbl, UX MOJIOKEHHE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOoeHus aroMoB. O01Ime
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(hU3MYEeCKre CBONCTBAa METAJIIOB

15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUI
pAl HANPSHKEHUA METaJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIlUui,
MarHui, A IIOMUHUN) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COE€IUHEHUN

19

IIpakTHyeckas padora Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«MeTaas»"

20

Hemeramel, BX MOJOXKEHNE B
[Teproandeckoii cucTeMe XUMHYECKHUX
anemenToB M. . MenaeneeBa u
0COOEHHOCTH CTPOSHHSI aTOMOB

21

duznveckrue CBOMCTBA HEMETAIIIIOB.
AJTOTpOTINS. HEMETAJIOB (HA IpUMEpe
KHCII0poJia, cephl, (hocdopa u yrieposa)

22

XHMMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COEINHEHNN

23

XUMUYEeCKue CBOKCTBA a30Ta, (pocodpa u
UX COEINHEHNN

24

XHMMHYECKUE CBOMCTBA yIiepoa, KpEMHUS
U UX COeIUHECHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

26

O00011IeHNE U CHCTEMAaTH3aIis 3HAaHUH 110
teme «HeMmeramely». BeraucieHus mno
ypaBHeHI/IﬂM XUMHUYCCKUX peaKHI/Iﬁ n
TEPMOXUMHUYECKHE PACUETHI

27

IIpakTHueckas padora Ne 3. «Pemenune
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"HemeTamasr"»

28

KountpoJabsHnas padora no remam
«Metamney u «Hemetamis

29

HeOpFaHI/I‘IGCKI/Ie " OPTraHUYCCKUEC KUCIIOTHI.
HeOpraHI/I‘leCKI/IC " OpraHUYCCKUC
OCHOBaHUA

30

AmdoTrepHble HEOPraHNYECKUE U OpraHu-
yeckue coeiMHeHus. ['eneTnyeckas cBs3b
HEOPraHMYECKHUX M OPraHMYECKHX BEIIECTB

31

Ponp xuMun B 00ecriedeHNN SKOJIOTHYECKOM,
SHEPreTHYECKOM U MUIIEBOI 0€30MacHOCTH,
Pa3BUTUU MEAUITUHBI

32

[IpencraBnenus 00 0OIMX HAYYHBIX
MPHUHITUIIAX TIPOMBIIUICHHOTO MOTYYCHHUS
BAXHEHIIINX BEILECTB

33

YemoBek B MHPE BEIICCTB U MAaTCPpUAJIOB

34

XHMHS U 3J0pPOBbE YEJIOBEKA

19




JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

Xumug 10-11 kaacchbl

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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