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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 KaK HayKa CO3MJATelbHAasg, KaK HayKa BBICOKUX TEXHOJOTUMN
HaIpaBJIeHA HA PELICHUE VI0O0ANBHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHUSL YEIOBEUECTBA — CBHIPHEBOI,
SHEPreTHYECKOH, MUILEBOM, YKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 310POBBSI.

B coorBercTBMM ¢ OOmMMH TEMIMH ¥ TNPUHIUAIAMH CpPEIHEr0 O00Iero o0pa3oBaHHS
conepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIi YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATrOTOBKY OOYyYaroImuxcs, HEOOXOIUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHYECKMX OPHEHTHUPOB, YCICIIHOTO BKIIOYEHHS B JKU3Hb COLUYMA,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapisromiuMu npeaMeTa «XUMHsD SBISI0TCA 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O0masi U HeopraHuveckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpXaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HayKH: cHUCTeMa 3HAHUM 1O HEOPraHWMYeCKOW XMUMMHU (C BKJIIOUYEHHUEM 3HAHUN U3
o0mieil XMMUM) U OpraHnyecko Xxumuu. OOpMHUpPOBaHUE AAHHON CHUCTEMbl 3HAHUN IMPH U3Yy4YEHUU
npeamera 00ecredyrnBaeT BO3MOYKHOCTh PAacCMOTPEHMsT BCEro MHOrooOpas3Hsi BEILIECTB 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 Marepuana U OOYCJIOBIE€HAa MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HaHUM Ha
ONpeleNEHHBIX TEOPEeTHYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XHMHUHU BEIIECTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHS OPTaHWYECKUX COEAVHEHMMH, a TaKkKe
Ha YpPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX IMpPEJICTaBICHUN O CTpoeHHH BemiecTB. CBeneHust 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 0O0IIero oOpa3oBaHusi TMEpBOHAYAJIbHBIC MPEACTABICHUS O XUMHYECKOH CBS3H,
KJIaCCU(UKALMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEILIECTB OT HX CTPOEHHS, O
XUMHUYECKOHN PEaKIINH.

[lon HOBBIM yrjmom 3peHuss B mpeamere «Xumus» 0a30BOTO YPOBHSA paccMaTpUBaeTCs
M3yYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs TEOPETHUYECKUH 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 METOJOJIOTMYECKUX MO3MUIMM, Tirydxe
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 PEaAKIHUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MNPOTEKaHUs
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 M MPAKTUYECKOW JeATEIbHOCTH YeIOBeKa,
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, KPUTUYECKH 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 MHPOBO33PEHUECKOW OCHOBBI IS
noHUMaHus (Quimocopckux uAeH, TaKuX Kak: MaTepualbHOE EIMHCTBO HEOPraHW4YecKoro u
OpPraHUYECKOTO MHPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOSHUEM, ITO3HABAEMOCTh
MPUPOAHBIX SBJICHUM 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, Pa3BUTHUS U COLUANTM3AIMH OOYYAIOIIUXCS MPHUHSITHIE
porpaMMoil 1O XHMMHH TIOAXOJAbl K OINPEICICHUIO COACPXKAHUA M TOCTPOCHHUS TMpeaMeTa
npeaycMaTpuBaioT GopMUpoBaHUE YHUBEPCATBHBIX YUeOHBIX ACHCTBUIA, UMEIONIMX 0a30BOE 3HAUCHUE
JUIS  Pa3IMYHBIX BUJOB JCIATCIBLHOCTH: PCIICHUS MpoOJeM, IOWCKa, aHaimm3a ©u 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 "XUMHUA"

10 KJIACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B MTOJYYEHUH HOBBIX
BEUIECTB U MarepuayoB. Teopus cTpoeHHs opraHudeckux coeauHeHui A. M. Byrtneposa, eé
OCHOBHBIE TOJOXKeHUs. CTpyKTypHble (DOpPMYJBl OpraHMdyeckux BemecTB. ['oMonorus, M3omepus.
XUMHYECKas CBA3b B OPraHUUECKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBinenne o kinaccupuKaluyd OpraHUYecKUx BemlecTB. HomeHkaTypa opraHudeckux
COeJIMHEHUI (cucTeMaTHyecKas) M TPUBUAIbHbIE HA3BaHUS BAKHEHIIMX IpeICTaBUTENEH KJIaccoB
OpPraHWYECKUX BELIECTB.

JKCIEePUMEHTAJIbHbIC METOAbI H3y4YeHHUs BEeIeCTB M MX NPeBPAIeHHUIA.



O3HakomiieHMEe C o00Opa3slamMM OpPraHMYECKHMX BEUIECTB M MaTepuaJaMd Ha HUX OCHOBE,
MOJICIIMPOBAaHUE MOJICKYJl OPTaHUYECKUX BEUIeCTB, HAONIOJEHHE U ONHCAaHHME JEMOHCTPALMOHHBIX
OIBITOB MO IPEBPAIIECHUI0 OPraHUMYECKUX BEIECTB IPHU HArpeBaHuu (IUIaBICHHE, OOYIIMBAHHUE U
TOpPEHHUE).

YraeBogopoabl

AJKaHBl: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. Meran M 3TaH — NpOCTEHIINE
IIPEJCTaBUTENIN AIKAHOB: (PU3MYECKME U XMMHMUYECKHE CBOMCTBA (PEaKLMU 3aMEIICHUS U TOPEHUs),
HaXO0XJICHNUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHHE, FOMOJIOTMYECKHUH psii. DTUJIEH M NPONUJIEH — MpocTeline
IPEJICTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHMYECKHE CBOMCTBAa (peakuMM THAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPU3aLliK), I0JIy4€HNUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wmerwnOyraaueH-1,3: cTpoeHHe, BaKHEHIIME XWMHYECKHE
cBOMcTBa (peakius noauMmepusanun). [lonyyeHne CHHTETUUECKOTO KayuyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTUYECKUHN psAll. ALIETUICH — MPOCTEUIIUI
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (U3MYeCKHMe U XHUMHYECKHE CBOWCTBA (peakuuu
T'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALIUH, TOPEHUS ), IOJTYyUeHHUE U IPUMEHEHHE.

Apensl. benson: cocraB, cTpoeHue, (U3MUECKHE M XHUMHYECKHE CBOWCTBa (peakiuu
raJJOreHUPOBAHUS W HUTPOBAaHMs), NOJYYeHHE W MpUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuveckue ceoucmea (peakyuu 2ano2eHUpoOSaHus U HUMPOBAHUS), NOLYUEeHUe U
npumenenue. TOKCHYHOCTb apeHOB. I 'eHeTHYecKast CBsI3b MEX/y YIJI€BOAOPOAAMHU, IPUHAAISKAIUMHU
K pa3jMyYHbIM KJIaccaM.

[IpupoHble HCTOYHUKH YIIIeBOOpo1oB. IIpupoanslil ra3 u nomyrHele HedTsHbIe ra3sl. HedTsb
u e€ mnpoucxoxnaeHne. CrocoObl mepepabOTKH HePTH: TEPeroHKa, KPEKUHT (TEPMUYECKHH,
KaTaJIMTUYECKui ), muponu3. IIporykTsl nepepaboTku HePTH, UX IPUMEHEHUE B IPOMBILUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €To mepepadoTKH.

JKCIepUMeHTAIbHbIE MeTO/IbI H3Yy4YeHHs BellecTB U UX NpeBpaLeHHil.

O3HakoMJIeHHE ¢ 00pa3liaMy IJIacTMacc, KaydyyKoB M pe3uHbl, kKosuiekuuu «HepTte» n «Yronby,
MOJICJIMPOBAHUE MOJIEKYJl YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IMPOBEACHUE IPAKTHYECKOU
paloThI: MOTydeHHEe STHIICHA U U3yYCHHE €T0 CBOMCTB.

Pacuérnble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00béMa, KOJUYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

Kucnopoacoaepxamme oprannyeckne coeiHHEHUs

[IpenenbHble 0AHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U XUMHUECKHE
CBOWCTBa (peakuy C aKTUBHBIMH MeTaJUlaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHE), NpUMEHEHHE.
Bonopoaneie cBsi3u Mexy MOJEKylaMu cnupToB. JlelicTBUEe MeTaHojia M 3TaHOJIA Ha OpraHu3M
4eJI0BEKA.

MHoOroatroMHble CIUPTHL. DTUIICHTIUKONb U TIULEPUH: CTPOEHUE, (PU3NYECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJEICTBHE CO LIEIOYHBIMU METaJlJIaMH, KaueCTBEHHasl peakiysi Ha MHOTOaTOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yenoBeka. [[puMeHeHne rauneprutHa u 3TUIICHTITUKOIS.

@deHo: CTpOEHUE MOJIEKYJbl, (U3UYECKHe M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anbnerunisl U kemoHwvl. opManbIeTu, aleTaldbIeru: CTpoeHue, pu3nueckue U XUMUYECKHIe
CBOMCTBAa (peaklUMM OKHUCIEHHS M BOCCTAaHOBJIEHHS, KAaueCTBEHHbIE pEaKIMH), TIOIYyYeHHEe U
IIPUMEHEHHUE.

Ayemon: cmpoenue, ¢usuueckue u xXumuueckue ceoucmea (peakyuu OKUCTEHUs U
80CCMAHOGIEHUS), NOTYYEHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBBIE KHUCIOTHL. MypaBbHHasT M YKCYCHasi KHCIOTBHI:
cTpoeHue, (u3NYecKue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIME Ui Kjacca KHUCIOT, peaKIus
sTepuduKalym), noydeHue u npuMenenue. CteapuHoBasi U OJIEMHOBAsi KUCJIOThI KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIeHCTBHE.

CrnosxHble 3QUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciaoxkHbIX 3¢upoB. Kupsl.
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas poib )KUPOB.



VYrieBonbl: cocTaB, KiacCHU(UKAIUs YIIEBOJAOB (MOHO-, AM- M Tonucaxapunbl). [mokoza —
MPOCTEUIINIA MOHOCaXapu: 0COOEHHOCTH CTPOSHHS MOJIEKYIbI, (PU3MUECKUE M XUMHUUECKUE CBOUCTBA
(B3ammoperictBue ¢ rugpokcuaoMm Meau(ll), okucienne aMmMuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OPOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPHUPOJIE, IPUMEHEHHE, ONOIOTHYECKas! POJIb.
®orocunrtes. PpykTo3a Kak U30MeEp TITHOKO3bI.

Caxaposza — npedcmagumens OUcaxapuoos, 2UOPOU3, HAX0AHCOeHUe 8 NPUPOOe U NPUMEHeHUe

Kpaxman u wnemmtono3a Kak OpupofHble mnonuMepbl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3bI.
duznyecKkue 1 XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIMS C HO/I0M).

JKCNepUMEeHTAJIbHbIE METO/IbI U3yUYeHHs BelleCTB U UX MpeBPalleH Uil :

[IpoBenenue, HaOdIOACHHE M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KaueCTBEHHBIC PEAKIMM OJIHOATOMHBIX CHHUPTOB (OKHCciIeHHe AdTaHojsa okcugom Meau(ll)),
MHOTOaTOMHBIX CIUPTOB (B3auMojelcTBUEe muuepuHa ¢ ruapokcuaom meau(Il)), anpaerumos
(okmcneHue aMMuadHbIM pacTBopoM okcuna cepedpa(l) m rugpoxcunom memu(ll), B3aumonericTBue
Kpaxmalia c H0ZioM), IPOBE/ICHNE IPAKTHUECKON paboThl: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BELIECTBA WM MPOJYKTa PEaklUy MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepikaniue OpraHu4ecKue coeJuHeHusl.

Amunsl. Memunamun u aHuiuH: cocmas, cmpoeHue, Quauueckue u XuMuyeckue ceolcmea
(copenue, 83aumooeticmaue ¢ 000U U KUCIOMAMU,).

AMUHOKHUCIIOTEl Kak amM{(oTepHble OpraHuYecKkue coequHeHus. Du3nvyeckrue U XUMHYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIUHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benku kak npuUpOIHBIE BBICOKOMOJEKYISpHbIE coequHeHus. [lepBuuHas, BTOpUYHAsS W
TpeTUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBAa O€JIKOB: THAPOJU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIH Ha OCIKH.

JKCIepUMEHTAJIbHbIE MeTO/bl H3yYeHHs BellecTB M MX MpeBpPalleHuil:

Habmroienue u onucanue AeMOHCTPALlMOHHBIX OIMBITOB: A€HATYpalus OEIKOB MPU HarpeBaHHH,
LIBETHBIC PEaKIIUK OCIIKOB.

BbicokomosiekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TOHATUS XHMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, TOJUMeEp,
CTPYKTYpPHOE€ 3BEHO, CTEIEHb IOJMMEPU3ALNHU, CPENHAS MOJEKyJsapHas Macca. OCHOBHBIE METOJbI
CUHMe3a 8bICOKOMONEKYISAPHBIX COCOUHEHUL — NOTUMEPUAYUS U NOTUKOHOCHCAYUS.

IInacmmaccol (nonusmunex, nOaAUNPOnULEH, NOIUBUHUIXIOPUO, noaucmupon). HamypanvHoui u
cunmemuyecKkue Kayyyku (6ymaoueHogbwlil, X10ponpeHosulil U U3onpenosslii). Borokna: namypanvhie
(x10n0K, wepcmy, WENK), UCKYCCMBEHHbIe (ayemamuoe 80J10KHO, UCK03a), CuHmemuyeckue (Kanpou
u 1ascam).

JKCNepuMeHTATbHbIE METOAbI H3y4YeHHs BeleCTB U MX NMpeBpallleHUIi:

O3zHakoMyIeHHEe ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyYyKOB.

MesknpeaMeTHbie CBA3H.

Peanuzanus MexnpeaIMeTHBIX CBA3€M Npu HM3ydeHUM opraHuueckod xumuu B 10 Kiacce
OCYIIIECTBISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
SIBJIIOIINXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'0 1IMKJIA.

OOmue ecTecTBeHHO-HAY4YHBIC MOHSATHS: SBIEHUE, HAYYHBIN (haKT, THUIOTE3a, 3aKOH, TEOPHs,
aHaJln3, CHHTE3, KIacCU(pUKalus, NEpPUOJAUYHOCTh, HAOIIOJEHUE, W3MEPEHUE, OJKCIEPHUMEHT,
MOJIETTUPOBAHUE.

®duszuka: marepusi, JHEprusi, Macca, aroM, JJIEKTPOH, MOJEKYyJa, YHEPreTHUeCKUid YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (M3UYECKHUE BEIMUYMHBI U €IUHHIIBI MX
U3MEpEeHUsl.

buonorusi: knerka, opranu3Mm, Ouocgepa, OOMEH BeLIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, )KUPHI, (DEPMEHTBHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.



Texuomorus: IMUIICBBIE TPOAYKTBI, OCHOBLEI PAllMOHAJIIBHOTO IIMTAaHHA, MOIOIIMUEC CpPCIACTBa,
JICKAPCTBCHHBIC W KOCMCTHYCCKUC MNpcraparbl, MAaTCpUaibl U3 HCKYCCTBCHHBIX W CHUHTCTUYCCKUX
BOJIOKOH.

11 KIIACC
ObILIASA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne 0OCHOBbI XMMHH

XuMHUYECKUH dNIeMeHT. AToM. S1po aroma, U30TOmbl. DNEKTPOHHAS 000JI0YKa. DHEPreTUICCKIEC
YPOBHH, TMOAYypPOBHU. ATOMHBIC OpOHTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeae/ieHUs
JJNIEKTPOHOB TIO OpOWTANsIM B aroMax OJJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJOB. DJICKTPOHHAsS
KOH(UTypalus aToMOB.

IIepnonnueckuit 3akoH u [lepuoanueckas cucrema xumudeckux ieMeHToB J[. 1. Menneneesa.
Csa3p nmepuoanveckoro 3akoHa u Ilepumoandeckoil cucrembl XuUMUYecKux a3nemeHtoB [[. .
MenneneeBa ¢ COBPEMEHHON Teopued CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYINaM U HEePUOIaM.
3HavYeHHUE MEPUOTUICCKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BemecTBa. XUMHUECKasl CBsA3b. BUIIbI XUMHUECKON CBSI3U (KOBaJIGHTHAs! HETOJsIpHAs
W TIOJISIpHAS, MOHHAs, MEeTaJUTMYecKas). MexaHu3Mbl 00pa30BaHUsl KOBAICHTHOW XMMHYECKON CBS3U
(oOMeHHBIN U TOHOPHO-AKIENTOPHEIN). BogoponHas cBs3b. BaieHTHOCTh. DNEKTpOOTPUIIATEILHOCTb.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIpHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCcTBA. THUMNBI KPUCTAUIMUECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTALIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIIHBIE PacTBOPHL. MaccoBasi 1oiis
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHuyeckux coenuHeHuid. HomeHKIaTypa HEOpPraHMYECKHUX BEIECTB.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIIICKAITUX K PA3THUHBIM KJIACCAM.

Xumuyeckas peaknus. Kraccupukanus XUMHYECKMX pEakIUil B HEOPraHUYeCKOW U
OpraHUYECKONM XMMHH. 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs W TMPEBpaIICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTHMble peaKlHHU.
Xumnueckoe paBHoBecue. DakTophl, BIUAIONIME HA COCTOSHUE XUMHUYECKOro paBHOBecHs. lIpuHimn
Jle llarense.

OnexTponutuueckas auccoruanus. CumbHble W cnabble d27eKTponuThl. Cpeaa BOAHBIX
pPacTBOPOB BEIIECTB: KHUCHas, HEUTpalbHas, menouHas. [lowamue o 6000pooHom nokaszamene (pH)
pacmeopa. Peaxyuu uonnoeo oobmena. I'uoponus Heopeanuueckux u OpeaHu4ecKux euecms.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [lonamue 06 921ekmponuze pacniagos u
pacmeopoé coneti. Ilpumenenue snekmponusa

JKcnepuMeHTATbHbIE METOAbI H3y4YeHHs BellleCTB U UX NMPeBPalleH Uil

Hemonctpanus tabnui «Ilepuonnyeckas cucrema xumudeckux snemeHToB /1. . MenaeneeBay,
M3y4eHHue MOJeNIed KPHUCTALIHYECKUX PEIIETOK, HAaOII0JIEHUEe W OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
mabopaTOpPHBIX OMBITOB (paszNoKeHHWE TEepOKCHIa BOJIOpPOAAa B MPHUCYTCTBUU KaTanu3aTopa,
oTpeJie]ICHUE Cpellbl PAacTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCATHHOTO HWHAMKATOPA, PEAKIIHMH
MOHHOTO O0OMeHa), MPOBEACHUE IPAKTHUECKON paboThl «BiusHUe pa3nuIHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN).

PacuérHble 3a1a4n.

Pacuérel mo ypaBHEHUSM XWMHUYECKHX PEAKIUi, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATUS «MACCOBAasi J10JI BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnsl. Tlonoxxenne HemeramioB B Ilepuognueckoil cucreMe XUMHUECKUX 3JIEMEHTOB /Jl.
N. MenpaeneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB. DPU3HUYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIIHS
HEMEeTaJJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepoa).



XUMHYECKHE CBOMCTBA BaXHEHUIITUX HEMETAIJIOB (TajoreHOB, CEphl, a30Ta, ¢ocdopa, yriepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOJIOPOJHBIX COSAMHEHUI).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB U UX COCMHEHUM.

Merasnsl. Ilonoxenue meramioB B llepuonuyeckon cucreMe xumuuyeckux siemeHTos . .
MenpeneeBa. OcCOOEHHOCTH CTPOEHHSI DSJIEKTPOHHBIX 000JI0YeK aroMoB MeTauioB. OOmue
¢usnueckue cBorcTBa MeTauioB. CIUlaBbl METAUIOB. OJIEKTPOXMMUYECKHNA DSl HaNpsDKEHUH
METaJUIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAJUIOB (HATPUM, KAJIUM, KaNbIUi, MarHUi, allfOMUHUMH,
LUHK, XpPOM, KEJIe30, ME/Ib) U UX COCTUHEHUI.

OO6mue crnocoObl monydeHus MeTtaioB. Memannypeus. Kopposzua memannos. Cnocobwi
3awumul om Koppo3uu. [IpuMeHeHNe METaIOB B OBITY U TEXHHUKE.

JKCNepUMEHTATbHbIE METOAbI H3y4YeHH BeIeCTB U UX MPeBPALLCHUIN

N3ydyenne komreknuu «MeTalibl W CIUIaBbI», OOpa3lOB  HEMETAJUIOB, pEIICHUE
SKCIIEPUMEHTAJbHBIX 33/1a4, HAOJI0/IEHHE U ONHCAHKUE JEeMOHCTPALMOHHBIX U J1a0OPaTOPHBIX OIBITOB
(B3auMoJIeHicTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCIIOT U LIEJI0YEH, KAUeCTBEHHBIE PEaKlUU
Ha KaTUOHBI METAJUIOB).

Pacuérnbie 3agaum.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WU
00BEMY OMHOTO W3 YYACTBYIONIMX B PEAKIMH BEIIECTB, PAcu€Thl Macchl (00BEMA, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIUH, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Ponp xumum B oOecrieueHHWH SKOJOTUYECKOW, SHEPreTUYecKol U MHUIIEBOM OE30MacHOCTH,
pa3BuTuu MeAuIuHbL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHMA.

[IpencraBienust 00 OOMIMX HAYyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJMYYSHHS BaKHEHUIIUX
BEILIECTB.

UenoBek B MHUpE BELIECTB M MaTEpPUANIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKIO, KEepaMHKa, MaTepualbl HJisi JJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEPATIbHBIEC yI0OpEHUSI.

XUMHS ¥ 3I0pPOBBE YEJIOBEKA: MPaBUJIa MCIIOIB30BAHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30MMacHOT0 HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKH3HH.

MexnpeameTHblie CBSI3HU.

Peanuzarust MexXnpeaMEeTHBIX CBsS3€il Mpu M3ydeHHu oOmiell u HeopraHWdeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS YEPe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK U
MOHSATUH, ABJISIOMIMXCA CUCTEMHBIMU JUISI OTJAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJIaccu(UKaIus, IepuoANYHOCTb, HAONI0IeHNE, IKCIEPUMEHT, MOJAETUPOBaHNE, U3MEPEHHE,
SIBJICHHE.

®dusnka: Marepusi, IHEprus, Macca, aToM, D3JIEKTPOH, HPOTOH, HEUTPOH, HOH, H3O0TOI,
PaINOAaKTUBHOCTh, MOJIEKYJIa, JIHEPreTUYECKU YpOBEHb, BEIIECTBO, TEI0, OO0BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opranusM, sKocucTeMa, 6rochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMeEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpaAIBI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHONMOrUA: XHMMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYpPIusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuajioB, CEIbCKOXO3SICTBEHHOE MTPOU3BOJICTBO, MUIIIEBAsI MPOMBINIJIEHHOCTH, (hapMalieBTHIecKas
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHX MPEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, JIEKTPOHHAS TPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.

INNIAHUPYEMBIE PE3YJIBTATHI

OCBOEHUS TPOI'PAMMBI 11O XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS MpeIMeTa «XUMUS» OTPakaoT cPOPMUPOBAHHOCTh OMBITA
MO3HABATENILHON M TMPAKTUYECKOM JEsATeNbHOCTH OOy4alouMxcs [0 peaju3alid TMPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCcKOro BOCIMTAHUS

OCO3HAHMA OOYYAIOIIUMHCS CBOUX KOHCTUTYLMOHHBIX IPaB M OOS3aHHOCTEH, YBaXXEHHS K
3aKOHY U MPaBOMOPSAKY;

NPEJCTaBICHUSA O COIMAJIBHBIX HOpMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESITEIbHOCTH HPU CO3JAHUM YUEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTUX IpU
aHaJM3e Pa3IMYHBIX BUJOB yUEOHOH NesATETHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUSI:

[EHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEAMIO OTEYECTBEHHOW XHMUHU;

yBaXKeHHsI K MPOLECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOIO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTM)KEHUS HAyKH €CTh PE3yNbTaT JUIMTEILHBIX HAOIIOACHUH, KPOIIOTIMBBIX
AKCIIEPUMEHTAIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca U MMO3HABATEIBHBIX MOTHUBOB B TOJIYYEHUH U TOCIEIYIONEM aHAIN3e HHPOPMAITUH O
MEPEIOBBIX JOCTIKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHTYallUW, CBSI3aHHBIE C XMMUYECKHMHU SIBICHUSMHU, U TPUHUMATH
OCO3HaHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLEHHBATh CBOE TMIOBEIEHHE U IIOCTYNIKM CBOMX TOBApHUINEH C TO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUS LEHHOCTeH 370poBOro W Oe3omacHOro obOpaza KH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

co0Jr0IeHMsI ITpaBUII 0€30MacHOro 00paIeHNs C BEIIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B
TPYZIOBOM AESATEIBHOCTH;

MOHMMAaHMsI LIEHHOCTH MPAaBUJ MHIUBHUYaJIbHOTO M KOJJIEKTUBHOI'O O€30IaCHOTO MOBEIEHUS B
CUTYAIHSX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHMSA TOCIEACTBUA M HENPUATHS BpEIHBIX NPUBBIUEK (YIOTPEOICHHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIbCKON  JEATENBbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U APYIUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTHBHOE y4YacTH€ B pEHICHWH NPAKTUYECKHX 3a7ad  COLMAIBbHOM
HaNpaBJIEHHOCTH (B paMKax CBOETo KJlacca, IIKOJbI);

WHTEpeca K MPaKTHUYECKOMY H3y4YeHHIO mpodeccuil pa3amyHOro poaa, B TOM YHCJIE Ha OCHOBE
IPUMEHEHMS IPEMETHBIX 3HAaHUN TI0 XUMUH;

YBaKEHUS K TPYIY, JIIOJSIM TPYZa U pe3ylbTaTaM TPYIOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUIYAIBHOM TpaeKTOpUH 0Opa3oBaHus, Oymyuiei
npodecc W pealn3alii COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTUYECKU 11€1IeCO00pa3HOro OTHOIICHUS K MPHPOJIE, KAaK HCTOYHHMKY CYIIECTBOBAHMS
JKM3HU Ha 3eMIIe;

MOHUMaHMsI TJ00aJBbHOTO XapakTepa HKOJOTHYECKUX MpoOiIeM, BIMSIHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HaHMA HEOOXOAMMOCTH HCIHOJb30BAHUS JOCTH)KEHUH XUMHUM JJIsl PEILICHUs BOIPOCOB
paMoOHATBFHOTO TPUPOIOTIONH30BAHUS;



AKTUBHOT'O HEMPHUATHS ACHCTBUI, TPUHOCAIINUX BpEI OKPYKAIOIIEH MPUPOIHOU Cpelie, YMEHUS
MPOTHO3UPOBATh HEOIATONPUSTHBIE KOJOTUYECKUE TOCIEICTBUS MPEANPUHUMACMBIX JIEHCTBUN U
Mpe0TBpalIaTh HUX;

HaJU4Usl PaA3BUTOTO HKOJOTMYECKOTO MBILIUICHHUS, OKOJOTHYECKOM KYJIbTYpPbI, OIBITA
JEATEIIbHOCTH SKOJIOrMYECKOM HANPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMHU B IMO3HABATEIILHOM,
KOMMYHHKATUBHOW ¥ COIMATBHOW TPAKTHKE, CIOCOOHOCTH W YMEHHSI aKTUBHO IPOTUBOCTOSTH
Ue0JIoruu Xemohoouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

MOHUMAHMUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHHs €€ poiau B (OPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOT'O MBIIIJIEHUS, CO3IaHUH 1IEJIOCTHOTO MIPEICTABICHHUS 00 OKPY)KAIOIIEM MHUPE
KaKk O E€IMHCTBE NPUPOJAbI M 4YEJIOBEKA, B IMO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M pPEHICHUH
po0JieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIS COBPEMCHHOW IIMBUIM3AlUU: B €€
T'YMaHUCTHYECKOW HANpPABICHHOCTH M BAaXXHOW pOJIM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpbI, PEIICHUH TJOOAIBbHBIX MPOOJEM YCTOMYMBOTO PA3BUTHUSI UYEIIOBEYECTBA — CBHIPHEBOM,
SHEPTEeTUYECKON, TMHUIIEBOH U DKOJIOTHYSCKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00CCIICYCHUH
YCJIOBHH YCIIEITHOTO TPY/Ja U YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAKIOTO WeHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM  IPAMOTHOCTH:  IOHMMaHMSl  CYIIHOCTM  METOJOB  IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IOJIy4YacMble 3HAHUS IS
aHalM3a U OOBSICHEHHsI SIBJICHUM OKPYKAIOIEro MUpa M MPOUCXOASAIIUX B HEM M3MEHEHUH, YMEHUs
nenaTth 00OCHOBAHHBIC 3aKIIIOYCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMCIOIIMXCS JAHHBIX C IEJIHIO
MOJIy4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS JJIS peIIeHus mpolieM B
peanbHBIX KU3HEHHBIX CUTYaLIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO  CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUHU C KU3HECHHBIMU MMOTPEOHOCTSMU;

MHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3IMuHbIX chepax mpodhecCHOHaTbHON AESTENbHOCTH.

METANIPEJIMETHBIE PE3YJIBTATbBI
IMo3naBaTebHBIE YHUBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble Jjornueckue geMcTBUs:

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

OHpGHGJ’IHTB OeJan ACATCIIbHOCTH, 3aaBast napaMeTpI)I nu KpI/ITepI/II/I HUX HOCTHUXKEHHSA, COOTHOCUTH
pe3yJIbTaThl IEATENBHOCTH C ITIOCTABJIICHHBIMU LIEIISIMH;

HCIIOJIB30BATh HpI/I OCBOCHHNHU 3HaHI/II\/'I HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUSA — BBIACIATH
XapaKTEepHbIE PU3HAKU MTOHATUN U YCTAaHABIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE
IIOHATUS OJIs1 06’I)$ICH€HI/I$I OTOCIIBHBIX q)aKT OB U ﬂBHGHHfI;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

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

CTPOUTDH JIOTMYECKUE PACCYKJEHUS (MHAYKTUBHBIC, JE€IYKTUBHBIC, 1O AHAJIIOTUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BBHIBOJBI U
3aKITIIOUCHUS

HpI/IMeHSITB B r[pouecce IIO3HaHUA, chonwyeMHe B XUMHUHU CHUMBOJIMYCCKHC (3HaKOBBIe)
MOJIeTIH, TpeoOpa3oBhIBaTh MOJIENbHBIE MPEICTABICHUS — XUMHUYECKUW 3HAK (CHMBOJ) JJIEMEHTA,
xuMudeckas (Gopmyia, ypaBHEHHE XUMHYECKOW PEaKIMK — MPU PEIICHUN yU4eOHBIX MTO3HABATEIIBHBIX
U TPAKTHUYECKHUX 3a7ady, NPUMEHSTh Ha3BaHHBIE MOJIEIbHbIC MPEACTABICHUS JUIS BBISIBICHUS
xapaKTepme HpI/ISHaKOB Hsyqaeme BCIIIECCTB U XUMHNYCCKHUX peaKuHﬁ.
ba3oBble uccieaoBarejbCkue AecTBUSA.

BJIaACTh OCHOBAMHU METOI0B H&y‘IHOFO IIO3HAHUA BCIICCTB U XUMHNYCCKUX peaxunﬁ;
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(bopMyIHPOBATH 1IEITU U 33]]a4U HCCIICIOBAHNUS, HCIIOJIB30BaTh MOCTABICHHBIC M CAMOCTOSITEIIHHO
chOpMyITUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHHS W OCHOBBI s (pOpMHUpOBaHUS
THITOTE3BI 110 TIPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BIIQJICTh HABBIKAMH  CaMOCTOSITEILHOTO ITUIAHUPOBAHHMSI M IMPOBEICHUS  yUYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOJAaTh 3a XOJOM IIpoIlecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro  pe3ynpTar, (opMmynupoBaTh O0OOOIIEHHUS W  BBIBOJBl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCJICIOBAHUS, COCTaBJISITh OOOCHOBAaHHBIM OTYET O TPOJEIAHHOU
pabore;

PUOOPETaTh OMBIT YYCHUYECKON HCCIICAOBATEIBLCKOM M MPOCKTHOM JIEATEIILHOCTH, TPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY IMOHMCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3aiad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB MIO3HAHUS.

Pa6ora ¢ nndopmanmeii:

OPUEHTUPOBATLCS B PA3IUYHBIX HUCTOYHMKAX WHPOpMANUuU (HAYIHO-TIOMYJISpHAS JIMTEpaTypa
XUMHAYECKOTO  COJICP)KaHUsl, CIpaBOYHbIE TocoOusi, pecypchl VHTepHeTa), aHAIM3UPOBAThH
MH(OPMAIIHUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUYECKU OLICHUBATH €€ IOCTOBEPHOCTH
Y HETIPOTHBOPEUYUBOCTH;

(dbopMyIMpoBaTh 3ampochl W TPUMEHATh pPAa3IMYHBIC METOJbI IPU TIOUCKE U O0TOOpe
uHpOpMaIIMU, HEOOXOJMMOM JUISI BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

MPUOOpPETaTh OMBIT WCIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpaTh ONTHMAIBHYIO (opMmy mpeacraBieHuss wHGOpMamuu (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4E€CTBE CPE/ICTBA MPHU paboOTe ¢ XMMUYECKOH MH(OpMAaIeii:
NPUMEHSTh MEXIpeAMETHbIe ((PU3MYECKUE M MaTeMaTHYeCKUE) 3HAKH W CHMBOJIBI, (HDOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M MIPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC YUeOHbIC 1eliCTBUA:

3aJaBaTh BOIMPOCHI 1O CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJ€ [IUAJIora W/WIM JMCKYCCHH,
BBICKa3bIBaTh HUJEH, GOPMYJINPOBATH CBOM MPEJIOKEHHS] OTHOCUTEIBHO BBITOJHEHHS MPEIOKEHHON
3ajauu;

BBICTYNIaTh C MPE3EHTAlMEN pe3yJbTaTOB IIO3HABATEIbHOM JAESITEIBbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WUJIM COBMECTHO CO CBEPCTHHUKAMM IPHU BBIOJHEHUH XUMHYECKOIO 3KCIEPHUMEHTA,
MPAaKTUYeCKOH paboThl MO HCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB, peau3alui y4yeOHOro
MpoekTa u (POPMYJIHPOBATH BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHBIX HCCIACAOBAHUN MYyTEM
COI'JIACOBaHUS MO3ULUHI B X0/ 00CYKIAEHUS 1 0OMEHAa MHEHUSIMH.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIE 1eHCTBHUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBJISATH CBOK I[MO3HABATEJIbHYIO JE€ATENbHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTh M IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBAThH
IpeagaraeMblii  aaropuT™M JEHCTBUM NPU BBIOJHEHUM YYEOHBIX M HCCIENOBATENIbCKUX 3ajiad,
BbIOMpaTh Haubosee 3(PQPEKTUBHBIA CIOCOO HX pElIeHHs ¢ YYETOM IOJy4yeHHs] HOBBIX 3HAHHUI O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAaMOOLIEHKH.

NNPEAMETHBIE PE3YJIbTATHI

IIpeaMeTHbIE Pe3YJbTATHI OCBOCHUS Kypca «Oprannyeckasi XUMHS» 0TPAKAKOT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUNH O XUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHWUU SIBJICHUH NPUPOABI, B (POPMUPOBAHWU MBILIUICHUS H
KYJIbTYpBI JIUYHOCTH, €€ ()YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOUMOMN IS PEIICHHS MPAKTHIECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0OPOBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHWYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIAE MOHATHS
(XMMUYEeCKUIl  DIIEMEHT, aToM, OJJIEKTpOHHas 00OJl0YKa aTroMa, MOJIEKylla, BaJeHTHOCTb,
AIEKTPOOTPHUIATEIFHOCTD, XUMHUECKAs CBsI3b, CTPYKTYpHas (hopmyiia (pa3BEpHyTasi U COKpaliéHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YIIepOAHBIN CKeneT, GyHKIIMOHATbHAs TPYIa, paJauKal,
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M30MEpHUsl, U30MEPbI, TOMOJIOTUYECKHI Psifl, TOMOJIOTH, YTJI€BOJOPO/IbI, KUCIOPO U a30TCcoAepKallne
COEJIMHEHHS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUHU U
3aKOHBI (TEOpHsSI CTPOSHHUs OpraHmueckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE MOHUMAaHUS MPUYUMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJIOTUYECKUE CBEJICHUS
O CBOKMCTBaxX, COCTaBe, IOJYYCHHH W OC30MACHOM HWCIOIb30BAHUN BAKHEUIINX OPTraHUYECKHX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHITHH, YCTaHABIMBATH HX
B3alMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOLIUE TOHATUS MpPH OMUCAHUHM COCTaBa, CTPOCHUSA U
MpeBpaLICHUI OPraHuYeCKUX COEeIMHEHU;

cOPMUPOBAHHOCTh YMEHUH WCIONB30BaTh XUMHUYECKYIHD) CHMBOJIMKY JUISS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€HHON) (opMysn OpraHMYEeCKHX BEIIECTB U
YpaBHEHUN XMMHYECKUX PEAKIUW, M3rOTaBIUBATh MOJEIHU MOJIEKYJ OPraHMYECKUX BELIECTB st
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPHHAJICKHOCTh H3YYCHHBIX OpPTraHUYECKHX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeaEHHOMY KJIacCy/TpyIie COequHEHHH (yriieBOJOPOIbI,
KHCJIOPOJT U a30TCOICPIKAIINE COCTUHEHUSI, BRBICOKOMOJICKYJISIPHBIE COCIMHEHMS), 1aBaTh UM Ha3BAHU
no cucrematuueckod Homenknarype (IUPAC), a Takke NpUBOAUTH TpPUBUAIbHBIC Ha3BaHUs
OTJIETTbHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOMWICH, AaleTUJICH, STUJICHTJIUKOJb, TJIMLEPHUH,
denon, hopManbaeTu, aleTanbAeria, MypaBbUHAsS KUCIOTA, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCJIOTA,
CTeapuHOBasl KUCIIOTA, [II0K03a, PPyKTO3a, Kpaxmall, LeJIJIH0I103a, ININLIUH);

chOpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BHIbl XHUMHUYECKOM CBSI3M B OPTraHUYECKUX
COEIMHEHUX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH MMOJOKEHHUS TEOPUU CTPOCHHSI OPraHMYECKHUX BEIIECTB
A. M. bytnepoBa st OOBSICHCHHSI 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;, 3aKOH
COXPAaHEHHUS MACChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUCCKUE U XHUMHUYCCKUC
CBOMCTBA TUIUYHBIX MPEACTABUTENCH Pa3MTUYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 9TaH,
STWJICH, NPONWICH, aleTWwIieH, OyraaueH-1,3, MerwiOyramueH-1,3, OeH30i, MeETaHOJ, 3TAaHOIN,
STUJICHTJIUKOJb, TJIHIEPHH, (DEHON, alneTanbIeru], MypaBbHHasT M YKCYyCHas KHCIOTBHI, TJIIOKO3a,
KpaxMal, [eJUTI0JI03a, AMHHOYKCYCHAsI KUCII0Ta), MJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3h MEXKIY HUMHU
YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

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

c(OPMUPOBAHHOCTh YMEHHI MPOBOAWTH BHIUMCICHHS MO XUMHUYECKUM YPaBHEHHUSM (MaccChl,
00bEMa, KOJTUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTAa PEaKIMH MO M3BECTHBIM Macce, 00bhEMYy,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WJIN MPOJYKTOB PEAKIINH);

c(hOPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWKH 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCTIONB3YEMBIX B XMMUU MPHU HW3YUYCHHUH BEIIECTB M XMMHUECKHUX sSBIICHUN (HaOm0aeHMeE,
HU3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIH30BATh CHUCTEMHBIE XMMHYECKHUE 3HAHUS IS
MNPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX, CBSA3aHHBIX C BEIIECTBAMU U HX
MIPUMEHCHHEM;

chOpPMUPOBAHHOCTh YMEHUW COOMIOJATh MpaBWJIA TMOJB30BAHUS XUMHYECKOW MOCYIAOH U
nabopaTOpHBIM 000PYIOBaHUEM, a TakKe IpaBujia OOpaIIieHHs C BEIICCTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

chOPMHUPOBAHHOCTh YMEHHM IIJIAHUPOBATh U  BBIMONHATH XUMHUYECKHM DKCIIEPUMEHT
(npeBpallleHnss OpPraHUYEeCKUX BEIIECTB MPU HArpeBaHUM, MOJYUYEHHUE HSTHIIEHA M U3YYEHHE €ro
CBOMCTB, Ka4eCTBEHHBIE PEaKI[MU OPTaHMYECKUX BEIECTB, JCHATypalus OEJKOB IMPH HarpeBaHWH,
[[BETHBIE PEaKIMU OENKOB) B COOTBETCTBUU C MpaBUIAMH TEXHUKHU O€30MACHOCTH MpU OOpaIleHUH C
BEIIECTBAMH H  JTAOOpAaTOpPHBIM  O0OOPYIOBAaHHMEM, TMPEACTABIATh PE3YJIbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3aMHCH YPaBHEHUN COOTBETCTBYIOIIMX PEAKIUil M (OPMYIHPOBATH BBHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;
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cOpPMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHaJU3UpPOBATh XHMHUYECKYI0 HHdOpMaluio,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeicTBa MaccoBOi HH(OopMaluu, UHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHJIa YKOJIOTHYECKH 1IEJIECO00Pa3HOTO TTOBEACHUS B
OBITY U TPYAOBOH JEATETHLHOCTU B LIEISIX COXPAHCHHSI CBOETO 3/I0POBBS U OKPYXKAIOIIECH MPHPOTHON
Cpelbl, 0CO3HABaTh ONACHOCTb BO3/CHCTBHUS Ha >KUBbIE OPraHU3MbI ONPENEIEHHBIX OPTaHHMYECKUX
BEIIECTB, MOHMMAs cMbich mokazatens I[I/IK, mosicHATP Ha mpumepax CrIocoObl YMEHBIICHHS H
MPEIOTBPALIEHHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UEIOBEKa;

JIIsL O6y‘-IaIOH.[I/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTSAMU 3J0POBbsA: YMCHUC NNPUMCHATL 3HAHUSA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIS CJIETIBIX M CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJB30BaTh pelbeQHO-TOUCUHYIO
cucremy obo3HaueHuii JI. bpaiiis st 3anvcu XuMu4eckux (GopMyiL.

11 KIIACC

IlpeaMerHbie pe3yabTaThl  OCBOCHHMH Kypca «OO0mas W HeOpraHuvyeckas XUMHA»
O0TPAXKAKOT:

C(OPMHUPOBAHHOCTh IPEJICTABICHUNM: O XMMHYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAY4YHOM
KapTHHBl MHUpPa, POJM XUMHH B TIO3HAHUH SBJICHUW NPUPOABI, B (OPMHUPOBAHWU MBIIUICHUS M
KYJIBTYpBI JINYHOCTH, €€ (YHKLMOHATIBHON IPaMOTHOCTH, HEOOXOAUMON /IJIsl peleHUs IPAKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cpene;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOUINE IOHATHUSA
(XMMHUYECKUI 3JIEMEHT, aToM, M30TOIl, S-, P-, - AJIEKTPOHHBIC OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTDb, CTEIIEHb OKUCIICHUS, XUMHUECKas
CBs3b (KOBAJEHTHAs, WOHHAas, METAJUIMYEcKas, BOJOPOJHAs), KpPUCTAJUIMYECKas pEIETKa, THIIbI
XUMHMUYECKUX PEAKLUMI, pPAaCTBOP, AIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHYECKAs IUCCOLMALINSA,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEeaKIMi, XUMHUYECKOE PaBHOBECUE); TEOPUU U
3aKOHBI (TEOpUs ITEKTPOIUTUYECKON AUCCOLMAlUM, nepruoandyeckuii 3akon [1. M. MenneneeBa, 3aKoH
COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS SHEPIUM MPU XUMHUYECKUX
peaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJINYECKHU SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIeXKALUE B
OCHOBE MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (AKTOJIOTUYECKHUE CBE/ICHUS
O CBOMCTBax, COCTaBe, MOJYYEHHH M O€30IaCHOM HCMOJIb30BAHUM BAXHEUIIMX HEOPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUN BBISABJIATH XapaKTEpHbIE MPHU3HAKH MOHSATHHA, YCTAHABJIMBaTh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHTHS MPU ONMUCAHUM HEOPTraHMYECKHUX BEIIECTB U
UX NIPEBPALLEHUM;

c(OpMUPOBAHHOCTh YMEHUN HCIIONH30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUs (HOpMYII
BEUIECTB M YpPAaBHEHHMH XMMMUYECKHX peakuui, cucreMarudeckyro HomeHnkinarypy (IUPAC) u
TPUBUAJIBHBIE HA3BaHMSI OTIEJIBHBIX HEOPraHMYECKMX BelIecTB (yrapHbIi ra3, YIJIEKHCIBIN Ta3,
aMMHaK, raii€Hasi U3BECTh, HEral€Hasl U3BECTb, TUTHEBAs COJA, IUPUT U APYyTHUE);

c(OPMUPOBAHHOCTh YMEHHUI ONpPENEeNsITh BaJEHTHOCTh M CTENEHb OKUCICHMSI XUMHYECKHX
3JIEMEHTOB B COEIMHEHHSX Pa3IUYHOTO COCTaBa, BHMJI XMMHYECKOH CBA3M (KOBaJIeHTHas, MOHHAs,
METaJIJINYecKasi, BOJOPOJIHAsA) B COEIMHEHUSX, THUI KPUCTAIIMYECKOM pEIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHasl, MOJIEKYJIIpHasi, HOHHAsI, METANTNYECcKas), XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCANHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIECKHOCTh HEOPTaHMUECKUX BEIIECTB 10 UX
COCTaBY K OMNPEEIEHHOMY KJIacCy/TpyIIe COeTUHEHU (MPOCThIe BEIIECTBA — METAJIJIbl U HEMETAJLIIBL,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE THIAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH paCKpbIBaTh CMBICI Neproauyeckoro 3akona JI. . MennaeneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO H TPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE AaTOMOB XUMHYECKHX
anemeHToB 1—4 mepuonos Ilepmomuueckoil cucrembl xumuueckux snementoB Jl. M. Menneneesa,
UCIIOJNIB3YSl TOHSITUS «S-, P-, O-3JIeKTPOHHBIC OpOHMTANN», «IHEPreTHUSCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHYECKHX IEMEHTOB M HMX COEAMHEHUH IO MEpuojaM Hu
rpynmaMm [lepuonndeckoil cucteMsl XuMU4YecKux 31eMeHToB /. 1. Menneneesa;
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c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHMUYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE M'€HETUUYECKOMN CBSI3U
MEX/Iy HEOpPraHM4eCKHMMH BEUIECTBAMH C TIOMOIIbIO YPABHEHHMH COOTBETCTBYIOIIUX XUMHYECKHX
peakuumii;

cOpPMUPOBAHHOCTh yMEHHUS KJIACCU(UUIUPOBATh XUMHYECKHE pEaKUUUd [0 PA3IUYHBIM
IpU3HAKaM (YUCIIy U COCTaBY PEearupyrolluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakluuu, U3MEHEHHUIO
CTETeHEel OKUCIICHUS FIEMEHTOB, 0OpPaTUMOCTH PEaKInu, YIaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCT YMEHHH COCTABIISATh YPAaBHEHHS PEAKUMU pa3IMYHBIX THIIOB, MOJHBIE H
COKpalIEHHbIE YPAaBHEHMSI PEAKIMil HOHHOTO OOMEHa, YYUTHIBAs yCIOBHS, IPU KOTOPBIX 3TU PEaKLIUU
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHUI IMPOBOAUTH PEAKIMH, MOITBEPXKIAONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATH OIBITHHIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpaX HEOPraHUUYECKUX BEILECTB;

cOPMUPOBAHHOCTh YMEHHMM PACKpPBIBaTh CYLIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii TOCPECTBOM COCTABIICHHS SJIEKTPOHHOTO OaaHca ATUX PeaKIuii;

c(OPMUPOBAHHOCTh YMEHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakluH OT
pa3nuYHBIX (HAKTOPOB; XapaKTEepP CMEIICHUS XMMUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XWMHUYECKHE MPOIECCHI, JIeKAIIUe B OCHOBE
MPOMBIIIJICHHOTO  TMOJIYYEHUST CEPHOM KUCIOThI, aMMHaka, a Takke Cc)OpMHUPOBAHHOCTD
NpeACTaBIeHU 00 OOmMX Hay4yHBIX TNPUHIMIAX M JKOJOIMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHCICHUS C UCIIOIb30BAHUEM IOHSATHS «MaccoBast
JIOJISl BEILECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHX PEAKIUIX, MacChl
BellecTBa WM 00bEMa ra30B IO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WM O0BEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIUHM BEIIECTB, TEIUIOBOTO 3(QeKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh yMEHUW COONMIOJaTh NpaBUia MOJB30BAHUS XHUMHUYECKOH MOCYAOH U
na0opaTOpHBEIM 000pYIOBaHHEM, a TAaK)Ke MpaBWiIa OOpPAIICHHs C BEHIECTBAMH B COOTBETCTBHUHU C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

cOPMUPOBAHHOCTh YMEHUN IJIAHUPOBaTh M  BBINOJHATH XUMHUYECKUH HKCHEPUMEHT
(paznokeHue IMepoKcHaa BOJAOPOJA B IPUCYTCTBMM KaTalu3aTopa, ONpPENEICHHE Cpedbl pacTBOPOB
BELIECTB C TOMOIIBIO YHUBEPCAIBHOTO WHJUKATOpA, BIUSHUE PA3IMYHBIX (DAKTOPOB Ha CKOPOCTH
XMMHYECKON peaKlMy, peakiiMi HOHHOTO 0OMeHa, KaueCTBEHHbIE Peakluu Ha cynbdar-, kapOoHatT- U
XJIOpUI-aHUOHBI, HA KATUOH aMMOHHUS, pElIeHNEe SKCIEPUMEHTAIBHBIX 3aja4 10 TeMaM «MeTamis» u
«Hewmerannel») B COOTBETCTBUHU € MpaBHJIAMH TEXHUKH 0€30IaCHOCTH MPH OOpAIEeHUH C BELIECTBAMU
1 1a00paTOPHBIM 000PYIOBaHUEM, MPENCTABIATh PE3YyIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opme
3allUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakUui U (OpPMYIHpOBaTh BBIBOABI HAa OCHOBE ATHX
pE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIM3UPOBATh XHUMHYECKYIO0 HH(pOpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHUKaLUU, MIHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOII0IaTh MPaBHIIa SKOJIOTHYECKH 1[e1eCO00pa3HOro NOBECHHS B
OBITY ¥ TPYJOBOU NEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbSI M OKPYXKAIOMIEH MPUPOTHOM
Cpelbl, OCO3HABaTh ONIACHOCTH BO3/IEHCTBHUS HA KUBbIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarens IIJIK, moscHATes Ha mpumepax crnocoObl YMEHBIICHHS W MPEJOTBPAIICHUS HX
BPEIHOI0 BO3JECHCTBYS Ha OpraHU3M YEJI0BEKa;

U 00yYaromMXcsi ¢ OrPpaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHE MPUMEHSATh 3HAHUSA
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUMH;

JUIS CJIETIBIX M ClIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh pelbeQHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.
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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 opra}mquKoﬁ 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 pazaeny 13 1 1

Pasznen 3. Kuciaopoacoaepskamnue oprannyeckue coeIuHeHust

1 |C . D 3
> AHHPTI’I CHO 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/
BEIIECTB
3 | XuMHYECKHE PeaKITuu 6 1 1
HUTOI'O no pasageny 13 1 1
Pa3nes 2. Heoprannueckasi XuMust
1 | M 6 1
s https://resh.edu.ru/
2 | Hemeramsl 9 1 1 _
https://www.yaklass.ru/
3 | CBsI3b HECOPraHMUECKUX U OPraHUYECKUX 2 https://educont.ru/
BEIIECTB ' '
HNUTOI'O no pa3neny 17 1 2
Paznen 3. XuMus u :KU3HL
1 | Xumus v Ku3Hb 4 https://resh.edu.ru/
Hroro no pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
/i Tema ypoka KoimyecTBo yacoB Hara
BCero | KOHTpoabHbie| mpakthyeckme| W3YICHHH
padoTsI padoTsbl
1 | IIpeamer opraHMYeCKON XMMHH, €& 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
2 | Teopust CTpOCHHUSI OPTaHUYECKUX COCTUHCHUH] 1
A. M. bytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS
3 [IpencraBienue o kinaccuduxam
oprannveckux Beniects. Homenkiarypa 1
(cucremaTHyeckasi) U TpUBHAJIbHBIC
Ha3BAHUSI OPTAHMYECKHUX BEIIECTB
4 | AnkaHbl: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUU PSIJT
S | MeraHn u 3TaH — npocreiinme 1
MPEJICTaBUTEIN 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 M U3YYEHHUE €r0 CBONMCTBY
9 Ankanuensl. byraauen-1,3 u
metunoyramuen-1,3. [lomyuenue 1
CHHTETHYECKOT0 Kay4yKa U PE3UHBI
10 | AnkuHBI: cocTaB B OCOOCHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH psijl. ALIETUIIEH — 1
MPOCTEUIINN MPEJICTABUTEIb AIKUHOB
11 | BeruncneHus mo ypaBHEHUIO XUMHUECKON 1
peakuuu
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:
MPUPOJIHEIN ra3 U MOMYTHBIE HEPTIHBIC
ra3bl, He()Th U NPOAYKTHI €€ nepepaboTKu

15

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB:
NPUPOIHBIN ra3 ¥ NONyTHBIE 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
areTalbpIerua. AneToH

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

Jlara
U3yYCHHUS

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 TPYINaM | nepuojaM. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMu4yeckux diaemenToB .M. MenaeneeBa
B Pa3BUTUU HAyKHU

CTpOGHI/Ie BelecTBa. XUMHYECKast CBA3b, et
BUJbI, MCXaHU3MBI O6p3.30BaHI/I$I
KOBAJICHTHOH CBSI3U. BOI[OpOI[HaSI CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenens okucnenus. Bemectsa moneky-
JIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS

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

Knaccugukanysa u HoMeHkiIaTypa
HEOPraHUYECKUX COCAUHECHUM.
['eneTnyeckas CBSI3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KIIACCOB

Knaccudukanms XumMuaeckux peakiuii B
HEOPraHU4YeCKOW U OPraHUYECKON XUMUHU.
3aK0H COXpaHEHHUs MacChl BEIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIIUSIX

Ckopoctb peakiun. 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. Peakuimu nonHoro 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

18




(hU3MYEeCKre CBONCTBAa METAJIIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI
pAl HANPSHKEHUA METaJIOB

16

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

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

XUMU4YecKre CBOMCTBA IIUHKA, JKeJie3a 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 yIIIepo1a, KPEMHUS
U UX COeIUHECHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIVIOB U UX
COETUHEHUN

26

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

27

IIpakTHyeckas padoora Ne 3. «Pemenue
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
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

Xumug 10-11 kaacchbl

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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