MynuuunajbHoe G101 keTHOe 001eo0pa3oBaTeIbHOE YUpeKIeHHe
«Cpennsis o0meo0pa3oBaTe/ibHAs LIK0J1A .N'o 5» r. Kypuartosa.

PACCMOTPEHA YTBEP)K}IAIO ;
Ha MO yuwureneit xumun, OHOJIOTHH, I[HpeKT@p OY '(COH_I Ne 5» r. Kypuarosa
reorpaduu . 7 . I1. ['epacumoBa
IpOTOKOJI No / HpHKas J‘@‘ /10 er7 2023 .
oT «{8 » 74 2073 T. % NI
PykoBeyntesic MO 79
- / B.H. Cropura
MoanucaHo unppoBoii Noanuckio: MNepacumoBa
BaneHTnHa ViBaHoBHa
ROnC7 750088700, OrPhe10a7797050880,
COIJIACOBAHA e e e o £ e
3aMeCTHTEJE aupekTopa mo Y BP Fpwaia: 5 yraepan sTot goyment

[larta: 4 Okta6pb 2023 r. 15:56:41

/ O.B. Uncuna

30 >>%ffﬁ 2043 .

PaGouasi nporpamma

10 XUMUU
C HCIONIB30BAHUEM CPEJICTB OOYUCHUS M BOCITUTAHUs IIEHTpa 00pa3s0BaHUs €CTECTBEHHO-
Hay4HOM M TEXHOJIOTHUeCKOH HampasieHHOCTeH « Touka pocTay

YpoBeHb 00pa3oBaHus: cpefiHee ofuiee oOpa3oBaHue
VpoBeHb IporpaMMBlL: 0a30BbIH

Kiacc: 10-11 kn

Cpoxk ocBoerus mporpammel: 2023-2024 yueOHbI rox

Pa6ouyro mporpammy paspaboTaina: Xeinosa Exarepuna HukoraesHa

r.‘ KypuaTos
2023



1. MosicHUTEIbHAA 3AIIUCKA.
JlanHas mporpamMma 1o ydeOHOMY mpeamery «XHMHsS» Ha YPOBEHb CpPEIHEro oO0Iero

o0Opa3oBaHus pazpaboTaHa B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMU JJOKYMEHTAMU:

— @enepanbublii  3akoH Poccuiickoit ®enepauun ot 29.12.2012 Ne 273— d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumy, ¢ U3MEHEHUSIMU U JOTIOJTHEHUSIMU,

— (denepasbHBIE TOCYJApPCTBEHHBIM 00pa3OBaTENbHBIA  CTAaHAAPT CPEIHEr0  OOIIEro
obpa3zoBanust (mpruka3 MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit denepanuu ot
17.05.2012 Ne 413  «OO0 yTBepXkJeHHHM U BBEICHUU B JelcTBUE (emaepaIbHOTO
00pa3oBaTeIbHOrO CTAaHJApTa CpEeAHero oO0mero oOpa3oBaHUA»), C H3MEHEHUSIMH W
JTOTIOJTHEHUSIMU ;

— mnpuka3 Munnpocsemiernust Poccun ot 18.05.2023 Ne371 «O06 yTBepkaeHUU QenepanbHoi
00pa3oBaTeIbHON TPOrPAMMBI CPETHETO 00IIEro 00pa3oBaHUMY,

— mnpuka3 Munnpocsemenuss P® or 22.03.2021 Ne 115 «O6 yrBepxnenun Ilopsaxa
OpraHu3allMd W OCYIIECTBICHUS 00pa30BaTENbHON JEATEIbHOCTH 10 OCHOBHBIM
o01ieoOpa3oBaTebHBIM [IpOrpaMMaM - 00pa30BaTeNbHBIM IMPOrpaMMaM HadalbHOTO
00111er0, OCHOBHOT'O OOIIIEr0 U CPEAHEro 00IIero 00pa3oBaHusmy;

— (¢enepanpHas pabodas mporpaMma Mo XUMHH;

— Konnenuus npenonaBanus yaeOHOro npeaMeTa XuMus;

— CII 2.4.3648-20 «CaHuTapHO-3MIUJAEMHUOJOTHYECKHE TpeOOBaHUA K OpraHu3alusiM
BOCIIUTaHUS U OOy4YeHUS, OTIbIXa U O3JOPOBICHHS ACTe M MOJIOIEKU», YTBEPKICHHBIX
MIOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «['urueHnYecKrie HOPMATUBBI U TPEOOBAHUS K 00ECIICUEHUIO
0e30macHOCTH U (MJIHM) O€3BPEIHOCTH JIJIs YeI0BeKa (DaKTOPOB CPeibl OOUTaHHUSY,
YTBEP)KIEHHBIX ITOCTAaHOBJIEHUEM INNIABHOI'O CaHUTAapHOro Bpada ot 28.01.2021 Ne 2;

— @enepanbHbIi nepeueHb y4eOHUKOB, YTBEPKACHHBIN MpHKa3oM MUHIPOCBELIEHHS

Poccum ot 21.09.2022 Ne858,;

—  YueOnblil mman ocHoBHOro oo1ero oopazoanus MBOY «COL NeSy;

— llonoxenne o paboueil mnporpaMMe 1O Y4eOHOMY MpEAMETY, Kypcy, AMCLMILINHE
(Momyro).

[IporpaMma Mo XMMUHU Ha ypOBHE CpeqHEro obiiero oopasoBaHHs pa3paboTaHa Ha OCHOBE
denepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obOpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHS (eaepalbHOM 00pa30BaTeIbHON MPOrpaMMbl CpPEIHETO
obmero o6pazoBanus (POII COO), npeacraBieHHbIX B PDenepanbHOM TOCyAapCTBEHHOM
obpaszoBarenpHOoM crapaapre COO, ¢ yuérom Konuenuuum npenonaBaHusi y4eOHOro INpeaMeTa
«Xumusa» B o0pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii denepanuu, peanu3yrONMX OCHOBHbBIE
0o0pa3oBaTenbHbIC MPOrPaMMbI, U OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTUs BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue [IpaBurenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJIX0J0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K ONPEIEIICHUIO0 OOIIEH CTpaTeruu
0o0yuyeHus, BOCIIUTAHUS U Pa3BUTUS O0YYAIOLIUXCSA CPEACTBAMM yU4eOHOIr0 MpeaMeTa « XUuMus» 1Jis
10-11 xmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KOHIenTyainpHble mojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIGHHOCTH I1€NIel, COepKaHus, pe3yJbTaTOB OOydeHHUS M TPeOOBAHUN K YPOBHIO
MOJArOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHHe,  IMOJy4yaeMo€  BBIMYCKHUKaMH  0011eo0pa3oBaTenbHON
OpraHu3aliy, SBSIETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIIYKUT 3aBEepIIAIO UM
ATANoOM peajiM3al[ii Ha COOTBETCTBYIOIIEM eMy 0a30BOM yPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XMMMUYECKOro OOpa3oBaHMsA. OTHU IIEHHOCTH KacaloTCsi IO3HAaHUS 3aKOHOB
IpUpobl, (popMUPOBaAHUS MUPOBO33PEHUS U O0IIEH KYIbTYpbl YEIOBEKA, a TAKKE dKOJIOTMUYECKU



000CHOBAaHHOTO OTHOIICHHS] K CBOEMY 3JI0POBBIO M MPUPOIHON cpene. Peamusyercs xumuaeckoe
o0pa3oBaHHe OOYUYAIOIIMXCS HAa YPOBHE CpEAHEro o0Liero oOpa3oBaHUs CpPEACTBAMH Y4eOHOTO
npeaMeTa « XUMus», ColepKaHue U MOCTPOCHUE KOTOPOro OIPEENIEHbl B IPpOrpaMMe 0 XUMHUH C
yuéToM crienn(UKH HayKd XUMHH, e€ 3HaUC€HUS B MMO3HAHUM MPUPOIBI U B MATEPHAILHON JKU3HH
olmiecTBa, a Takxke ¢ Y4ETOM OOIMMX IeJied W MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero oomiero oopaszoBanus B Poccuiickoit denepanun.

XuMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIPAaET OCOOYIO pOJIb B COBPEMEHHOM
[UBUJIM3AI[MU, B CO3/IaHUM HOBOW 0a3bl MaTepuaibHON KynbTypbl. OHA BHOCHUT CBOW BKJaJ B
dbopMHUpOBaHUE PAIIOHATHHOIO HAYYHOTO MBIIIICHHS, B CO3JJaHUE [IEJIOCTHOTO MPECTaBICHUS 00
OKpYKaloIIleM MHUpE KaK O €IWHCTBE MPUPOJBI U YEIOBEKa, KOTOpPOoe (OPMHUPYETCS] B XUMHH Ha
OCHOBE IIOHUMAaHUsI BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBS3U MEKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTIMU TPUMEHEHHUS.

TecHO B3aMMOJIEMCTBYS C IPYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajla HEOThEMJIEMOM
JaCThI0 MHUPOBOH KYJIbTYPbI, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPY/AA U XKU3HH KaXKOT0 YiIeHa
obmectBa. CoBpeMeHHass XMMHUs KaKk HayKa CO3WJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHH
HaIpaBJieHa Ha pPelIeHHE TJI00aTBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOMN, IKOJIOTNYECKON OE30M1aCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBMM ¢ OOMMMH UEISIMH M MPUHIUIAMH CpelHero oOuiero ooOpa3oBaHUS
cogepxkanue mpeameta «Xumus» (10—-11 kmaccel, 6a30BbIi YpOBEHb MU3YUYEHHsS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY OOYyYalOUIMXCsA, HEOOXOAUMYIO WM s
BBIPA0OTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKIIOYEHUS B IKU3Hb COIMYMA,
MPOAOJDKEHUsI 00pa30BaHMS B PA3TMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu nipeameTa « XuMHs» SBISIIOTCS 0a30BbIe Kypehl — «Opranndeckasl XuMus»
u «O0mas 1 HeopraHU4ecKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPXKAHUS K OTOPBIX SBISIFOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHHWH 110 HEOPraHUYECKOW XMMHH (C BKIIOUCHHUEM 3HAHUU M3
o0I1ell XMMUM) U OpraHudeckord XuMuu. @opMupoBaHUE TaHHOW CHCTEMbI 3HAHHH MPU U3YyUCHHH
npeaMeTa 00eCeurBaeT BO3ZMOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opa3usi BEUIECTB HAa OCHOBE
OOIINX MOHATUH, 3aKOHOB U TEOPHIl XUMUHU.

CtpykTypa conepkanusi KypcoB — «Oprannyeckas xumusi» u «OOmas u HeopraHW4YecKas
XUMHUSD» cHOPMUPOBAHA B MpOrpamMMme IO XHUMHH Ha OCHOBE CHUCTEMHOTO IMOAXO0Ja K H3y4EHUIO
yu4eOHOro Marepuasa W OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUU Ha
ONpPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOd XHWMHHU BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCHUUYECKOHM TEOPHUU CTPOCHHMS OPraHMYECKHX COCIUHEHHH, a
TaK)k€ Ha YpPOBHE CTEPEOXMMMYECKHX M HJIEKTPOHHBIX MPEICTABICHUNA O CTPOCHHUM BEUIECTB.
CeneHnsi 00 M3ydaeMbIX B Kypce BEIIECTBAX MAKOTCS B Pa3BUTUU — OT YIJIIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COeAMHEHUH. B Kypce opraHmdeckoil XMMHH IOJIY4YarOT
pa3BuTHEe C()OpPMHUpOBAaHHBIE HA YPOBHE OCHOBHOrO oOIIero oOpa3oBaHUsl MEepBOHAYAIbHBIC
MPEJICTABICHUS] O XMMUYECKOU CBS3H, KIACCH(UKAIMOHHBIX MPH3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILECTB OT UX CTPOECHUSI, O XUMHUECKOU PEAKIINH.

[Ton HOBBIM YIJIOM 3peHHs B TIpeaMere «XuMHs» 0a30BOr0 YpPOBHSI paccMaTpUBaeTcs
U3YUYEHHBII Ha YPOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUS TEOPETHYECKHI MaTepual W
(aKTONOTHYECKME CBENCHHS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4acCTHOCTH, B Kypce
«OO0mass ¥ HeOpraHuyeckas XUMHS» OOYYaIOIIMMCS TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATH
3HAYEHUE MEPUOANIECKOTO 3aKOHA C OOIMIETEOPETHIECKUX U METOIO0JIOTHYECKUX MO3HIINH, TIIy0Ke
MOHATh UCTOPHYECKOE M3MEHEHUE (QYHKIIMA ATOr0 3aKOHA — OT 00o00MmaroIield 10 OOBbICHSIOMICH H
MNPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHUW O BaXKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOCHUM, CBOMCTBAxX U
MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIMAX, UX CYIHIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
ponosHsiercs B Kypcax 10 w11 KkjmaccoB 3JeMEHTaMH  COJEpKaHUs, HWMEIOIUMHU
KYyJIbTYPOJIOTUYECKUH W TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XMMHMHU C JPYTMMHM HayKaMH, pacKpbIBalOT €€ pojib B IIO3HABATEIBHOW U
MPAKTUYECKON JIEeATEIHbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHHUS K IPOIEcCy
TBOpUECTBA B OOJIACTH TEOPHUH M TMPAKTUYECKUX MPUJIOKEHHH XUMHH, TOMOTalOT BBIMYCKHUKY
OPUEHTUPOBATHCSA B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C XHMHEH,



KPUTHYECKA OCMBICIIMBATh WH(MOPMAIMI0O W TMPUMEHATH €€ ISl TOIMOJIHEHUS 3HAHWH, PEHICHUS
MHTEJUIEKTYaJIbHBIX W HKCIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a7ad. B 1enom coxpepxaHue
yuebHoro mpenMera «XUMHUsS» JaHHOTO YPOBHSI M3y4YEHHS OPHEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4JaroIMXCsi MHPOBO33PEHYECKONH OCHOBBI Il MOHUMaHHS (UIOCOPCKUX HICH, TaKUX Kak:
MaTepUaIbHOE €IUHCTBO HEOPraHMYECKOro U OPraHUYecKOro MHpa, OOYCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, ITI03HABAEMOCTh IIPUPOJHBIX SBJICHUN ITyTEM HKCIIEPUMEHTA U
pEelICHHs] TPOTUBOPEYMH MEXAYy HOBBIMH (aKTaMH W TEOPETHUYECKUMH IPEANOChUIKAMHU,
OCO3HAHUE PO XMMHU B PEUICHHH SKOJIOTMYECKUX MPOOIeM, a Takke MpodseM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3aHUS HOBBIX TEXHOJOTUN U MaTEpPHAaJIOB.

B mnane perneHus 3a/ay BOCIHTAHUS, Pa3BUTHUS M COLMANM3AIMU O0yUYAIOIIUXCS MPUHSITHIC
NpOrpaMMoid MO XUMHUM TOAXOAbl K ONPENEICHHUIO COJIEpKaHUs M IOCTPOCHUS NpeaMeTa
npeaycMaTpuBaioT (opMHpOBaHHE YHHUBEpPCATbHBIX Y4YeOHBIX JAEWCTBHM, HMMeEIOIIUX 0a30Boe
3Ha4YeHHE JJIs1 Pa3IMYHBIX BUAOB JIEATEIbHOCTH: pelIeHus mpobiieM, oKcKa, aHalu3a u 00paboTku
uHbopMaIuy, HEOOXOTUMBIX Il NMPHUOOPETEHUs OIbITa MPAKTUYECKOW U HCCIEI0BaTEIbCKON
JesITeIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MO3HAHUHU XUMUH.

B npakTuke npenonaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHus, TaK U Ha
YPOBHE CpelHero oOiero oOpa3oBaHUs, NPU ONPEAEICHUH COJAEP)KATEIbHON XapaKTepUCTUKU
Henel M3ydeHHs IpeaMeTa HalpaBJI€HHEM IEpPBOCTENIEHHOW 3HAYMMOCTH  TPaJULIMOHHO
npu3Haércs  (QOpMUpOBAHHME OCHOB XMMHUYECKOW HayKH KakK o00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKOHN JIESITEIbHOCTH YEJIOBEKA U KaK OJHOI'0 U3 KOMIIOHEHTOB MHPOBOI
KylnbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOX K ONPENCICHUIO LelIed H3y4deHMs
IIPEIMETA ABJIIETCS BIIOJIHE OIIPaBJaHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJIaBHBIMH LEISIMH HM3Yy4eHUs MpeaMera «XUMHS» Ha
6a3oBom ypoBHe (10 —11 ki1.) ABISIOTCS:

e (¢dopMUpOBaHHME CHUCTEMbl XUMHUYECKUX 3HAHUW KaK BaKHEWIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHMPA, B OCHOBE KOTOPOM JIeKaT KJIIOYEBBIE IOHATHS,
(yHIaMeHTalbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHUE H
MOHUMAHUE CYHIHOCTH JIOCTYNMHBIX OOOOIICHH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHHe M pa3BUTUE MpPEICTABIECHUII O HayYHBIX METO/aX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEAKINi, HEOOXOMUMBIX JJIsI TPHOOPETEHHUS YMEHUW OPHUEHTHUPOBATHCS B
MHUpE BEIIESCTB M XMMHYECKUX SBIICHUW, UMCIOIUX MECTO B MPHUPOJE, B MPAKTHIECKON U
IMOBCEIHEBHOM KU3HU,

e pa3BUTHE YMEHHI U CIOCOOOB AESITENHLHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U O0BSICHEHHEM
XMMHYECKOTO JKCIEPHUMEHTa, COOJIIoJleHueM TmpaBuwil Oe3omacHoro oOpalleHus ¢
BELIECTBAMU.

Hapsny ¢ atum, conmepkarenbHas XapakTepUCTUKa LeJed M 3ajady M3y4dyeHUsl IperMeTa B
MpOrpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B
cucTeMe cpeaHero oduiero oopazoBaHus. CeroiHs B NpPENoJaBaHUM XUMUU B OOJIbILIEH CTENEHU
oTAaéTcs NPEANOYTEHNE IPAKTUUYECKON KOMIIOHEHTE CO/lepKaHUs 00yueHH s, OpUEHTHPOBAHHOMN Ha
MOJTOTOBKY BBITYCKHUKA 00I1e00pa3oBaTeNbHON OpraHu3alliy, BIaJACIOIIEero He HabopoM 3HAHHI,
a (pyHKIMOHAIFHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMHU M yMEHHUSMU AKTUBHOTO IMOJY4EHUs
3HAHUH U IPUMEHEHUS UX B PEAJIbHOM KU3HU JUISl PELLICHUs MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 5TUM npu U3ydeHUH mpeaMera « XUMHEs JOMUHHUPYIOIIEE 3HAYCHUE TPHOOPETAIOT
TaKHe LIeJIU U 3a]a4M, KaK:

azanTtanus o0y4aroIIuXcsl K YCJIOBUSAM TUHAMUYHO PAa3BUBAIOILErocs Mupa, GopMUpOBaHUE
WHTEIUIEKTYaJbHO pa3BUTOM JUYHOCTH, TOTOBOH K €aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY TMPHHSATUIO TPAMOTHBIX PEIIEHUNH B KOHKPETHBIX >KM3HEHHBIX CHUTYaLUSX,
CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM;

(dhopMupoBaHUE y 00YJAIONIUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMITETCHIIHH ), MMEIOIIINX
YHHMBEpCaJbHOE 3HAUYEHUE JJIS PA3JIMYHBIX BHJIOB JEATEIbHOCTH: pELIeHMs] NpobJieM, MOMCKa,
aHanmu3a ¥ o0paboTku MHPOpPMaAlMU, HEOOXOAUMBIX MJIsi MPHUOOPETEHUS OMNbITa IESTEIbHOCTH,
KOTOpas 3aHMMAaeT Ba)XXKHOE€ MECTO B TMO3HAHMM XUMHH, a TaKXKe JJIs OIEHKU C TMO3UINI



HKOJIOTHYECKOM 0€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHYECKHX IMPOIIECCOB Ha
OpraHu3M YeloBeKa U MPUPOIHYIO CPELY;

pa3BUTHE T03HABATEIbHBIX WHTEPECOB, WHTEIIEKTYyallbHBIX M TBOPYECKUX CIOCOOHOCTEH
0o0y4JaronMXcs: CIIOCOOHOCTH CaMOCTOATENIbHO MPUOOpETaTh HOBBIC 3HAHUSA 10 XHMHH B
COOTBETCTBHH C >KH3HCHHBIMU TOTPEOHOCTSIMH, MCIOJIb30BAaTh COBPEMEHHBbIC WH(OPMAIIMOHHBIC
TEXHOJIOTUH I TIOMCKA M aHaiM3a y4eOHON M Hay4YHO-TIOMYJISPHOW MH(MOPMAIIMU XUMHUYECKOTO
COZlepIKaHUS;

(dbopMupoBaHHE U Pa3BUTHE Yy OOYUYAIONIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOIF0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBhIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH,
MU TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOT 0 KCIIEPUMEHTA;

BOCIIUTaHUE y O0ydJaroIMUXCcs yOeXKAEHHOCTH B T'yMaHUCTUYECKOW HAMPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEIICHUU TJIO0ATBHBIX MPOOJIEM PpalMOHAJIBLHOTO MPHUPOIOMOIL30BAHUS,
MOTIOJTHEHUSI DHEPreTUYECKUX PECYPCOB M COXPAHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHMS
HEO0OXOIMMOCTH OEPEKHOT'0 OTHONIICHHS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETCHHS
OIBITa KCIIOJIb30BAHMSI TOJTYYCHHBIX 3HAHUWM JJISI TPUHATHS TPAMOTHBIX PEHICHHA B CHTYaIUSX,
CBSI3aHHBIX C XHUMHYECKUMHU SIBJICHHUSIMH.

B yuebHOM mniaHe cpenHero oOmero oopasoBaHMsl NpeaMeT «XHUMHS» 0a30BOro YpOBHs
BXOJHT B COCTaB MPeAMETHOI obnacti «EcTecTBEHHO-HAayUHBIE TPEAMETHI».

OOmiee yucaO 4acoB, OTBEAEHHBIX IJISI M3yYEHUS XUMHUHU, Ha 0a30BOM YPOBHE CpEIHEro
obmrero ooOpazoBanusi, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henenmo), B 11 kmacce —
34 gaca (1 gac B HememO).

Peanusanust nporpaMmbl 10 yueOHOMY IpeaMeTy «XHUMHsD Ha YpOBHE CPEIHEro 0oOIero
obOpazoBanmsi ¢ 2022-2023 yuyeOGHOro rofa MOAPA3yMEBAET  HCIOJIH30BAHHE OOHOBJICHHOTO
MaTepPHAIbHO-TEXHMYECKOr0 OCHAIICHUS, B TOM 4YHuciae HU(POBOro o00OpPYyJIOBaHUS IeHTpa
00pa3oBaHMs eCTECTBEHHOHAYYHOI HanpaBJdeHHOCTH «To4yka pocray.

Ucnoan3oBanne odopynoBanus «Touka pocra» npu peanusauuum ganHoi OII

MO3BOJIACT CO3AaTh YCJIOBUSA:

UL paCIUPCHUA COACPKAHUA ITKOJIbHOI'O XUMHUYCCKOI'O O6p330BaHI/I$I;

JJI TTOBBIIIICHUA MO3HABATEJIbHON aKTHUBHOCTHU o6yqa}oumxc51 B eCTeCTBeHHO-HaquOﬁ

obnacru;

Ul Pa3BUTHA JIMYHOCTU pe6éHKa B IIpomecce O6y‘IeHI/I${ XHUMHH, €TI0 CHOCO6HOCT€I>1,

(GopMHUPOBaHUS U YIOBJIETBOPEHUS COLUAIbHO 3HAUMMBIX MHTEPECOB U ITOTPEOHOCTEH;

UIE paboThl C OJAapEHHBIMHU NIKOJHHUKAMH, OpPTaHHW3allMd WX Pa3BHTUS B Pa3IMIHBIX
o0acTsax 00pa3oBaTeIbHOM, TBOPUECKOMN IEATEIBHOCTH.
Onucanne MaTepruajlbHO-TeXHHYECKOH 0a3bl meHTpa «Touka pocTtay, HCMOJb3yeMOro
AJI51 peajin3anui 00pa3oBaTeJIbHBIX MPOrpaMM B paMKaXxX MpenoaaBaHusA XUMHM:

— IudpoBas (komnbroTepHas) gadoparopus (LJI), nporpamMmHo-annapaTHbI KOMILIEKC,
JIATYMKOBAsI CHCTEMa — KOMILJICKT y4eOHOro 000pY/10BaHHUSI, BKIFOYAIOMUNA U3MEPUTEIbHBII
0ok, WHTEp(PEHC KOTOPOro TMO3BOISAET OOCCHEYMBATHL CBSI3b C  MEPCOHAIBHBIM
KOMITBIOTEPOM, M Ha0Op NAaTYMKOB, PETHCTPUPYIONIMX 3HAYCHHS PA3JIMYHBIX (DU3HYECKUX

BCJIIMYHUH.



— JlaT4uk TeMmepaTypsl IVIATHHOBBIN — NPOCTON U HAJIE&KHBIN JaTYUK, IPEIHA3HAYEH AJIs
U3MEpEHUs TEeMIIepaTypbl B BOAHBIX pacTBOpax M B ra3oBbIX cpenax. MMeer pasnuuHbli
nuara3oH nsmepenui ot — 40 no +180 °C. TexHnueckne XapakTEPUCTUKU JaTYMKA yKa3aHbI
B MHCTPYKLUU 110 IKCIUTyaTalluH.

— JlaTuMk TeMIepaTypbl TepMONAapPHbIN NIpeIHAa3HAYEH Ul U3MEPEHUs TemiepaTtyp 1o 900
°C. Hcnonb3yeTcss NpH BBINOJTHEHUU pPa0OT, CBA3AHHBIX C H3MEPEHUEM TeMIlepaTyp
MJIaMEHHU, TJIABJICHUSI U Pa3JI0KEHUS BEILECTB.

— JIaTYHMK ONTHYECKOIi MJIOTHOCTH (KOJIOPUMETP) — MPEAHAZHAYUCH [T H3MEPEHHSI
ONTUYECKON MJIOTHOCTH OKpAIlIEHHBIX PacTBOPOB. Vcrnomnb3yercs mpu usydeHun TeM «PacTBopbl»,
«CKOpOCTh XUMUYECKHUX PEAKIIMID», ONPEIeICHUH KOHIIEHTPAlMU OKPALIEHHBIX HOHOB.

— Jarumk -pH npennasHaueH mis u3MepeHus BopopoaHoro rmokaszarens (pH) BomgHbix

pPacTBOPOB B PA3JIMYHBIX HCCIIEIOBAHUAX O0BEKTOB OKPYKAIOLIEH CpeIbl.

— JlatTymk  2JIEKTPONPOBOJHOCTH  I[IpeJHA3HA4eH s  U3MEpPEHUs  ylAeJIbHOU
JIEKTPONIPOBOAHOCTU KUAKOCTEH, B TOM 4YHCIE€ W BOAHBIX pPACTBOPOB BEILECTB.
[TpuMeHnseTcs MpU U3Y4EHUU TEOPUHU SJIEKTPOIUTUUYECKONW IHUCCOLMALMM, XapaKTEPUCTUK

BOJHBIX PaCTBOPOB.



2. Conep:xxanue
10 xiacc
OPIAHUYECKAS XUMMUSL

TeopeTnueckne 0CHOBbI OPraHNYeCKOM XUMHHU

Ilpeamer opraHv4ecKol XUMHUU: €€ BO3ZHUKHOBEHUE, Pa3BUTHUE U 3HAUYCHUE B IOJYUYECHUHU
HOBBIX BEILIECTB U MaTEpHUAJIOB. Teopust CTpoeHusl opraHnyeckux coennHeHuil A. M. bytieposa, eé
OCHOBHBIE MOJ0oKeHusl. CTpyKTypHBIE (OPMYJIbBI OPraHMYECKUX BelecTB. ['oMosorus, u3omepus.
XuMudeckast CBSI3b B OpraHMUECKUX COCIMHEHUSX — OJJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienue o kinaccuukanuu opraHMYEcKUX BeriecTB. HoMeHKIaTypa OpraHMYecKux
COEAMHEHHH (cucTeMaTHuecKas) M TpUBUAIbHbIC Ha3BaHUS Ba)KHEHIIMX MpeCTaBUTENEH KJIACCOB
OpPraHUYEeCKUX BEIIECTB.

DKCIlepUMEHTalbHbIE METO/ABl M3YYEHHUSl BEIIeCTB M WX IMpPEBpalleHUil: O03HAKOMJICHHE C
o0Opa3liaMM OpPraHMYECKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYII
OpPraHUYEeCKUX BELIECTB, HA0JIIOJIEHNE U ONKMCAHNUE JEMOHCTPAL[MOHHBIX OIBITOB IO MPEBPALIEHUIO
OpPraHWYEeCKUX BEIECTB I1IPU HAarpeBaHuu (IJIaBjleHNUE, 0O0YIIIMBaHUE U TOPEHUE).

Yraesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHMH psad. MeTraH M 3TaH — MPOCTEHUIIHE
IPEACTaBUTENN AJIKAHOB: (U3NYECKUE U XMMUYECKHE CBOMCTBA (peaKMy 3aMELICHUs U TOpEeHus),
HaX0XKJEHUE B IPUPOJE, NTOJIy4YECHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUM pPAl. DTUJIEH WM NPONMIEH — MPOCTEHIINE
IpPEICTaBUTENN AaJIKeHOB: (U3MYECKHe W XUMHUYECKHE CBOWCTBA (peakUuu THIPUPOBAHMUS,
raJIoreHMpoOBaHus, F’UAPaTalui, OKUCICHUS U IIOJUMEPU3ALINN), IOTYUEHUE U IPUMEHEHUE.

Anxanuensl: OyrtagueH-1,3 u metwinOyraaueH-1,3: cTpoeHHe, BaKHEUINNE XHMHYECCKHE
cBoMicTBa (peakuus nonuMepusanun). [lonyyeHne CHHTETUYECKOr0 KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psia. ALleTUIIeH — MpocTel uii
IpEACTaBUTENb AJKUHOB: COCTaB, CTpOCHME, (PU3MUECKHEe U XMUMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, FaJOT eHUPOBAHUS, THAPATAllUU, TOPEHNUS), TOTYyYeHUE U TPUMEHEHUE.

Apenbl. beHson: cocraB, cTpoeHHe, (QHU3MYECKHME U XUMHUYECKHE CBOWCTBA (peaKiuu
raJIoreHUPOBAaHUSl M HUTPOBAHMS), IOJNy4YeHHE M TpHUMeHeHue. Toayon: cocmas, cmpoeuue,
Qusuueckue u xumuueckue ceoUCmMea (Peakyuu 2ai02eHupo8aHus U HUMPOBAHUs), NOJYYeHue U
npumeHnenue.  TOKCMYHOCTb  apeHOB. ['eHeTMueckass CBA3b  MEXJy  YIJIE€BOJOpPOJaMH,
IPUHAUIEKAIINMHI K Pa3IMYHBIM KJIACCaM.

[IpuponHble MCTOUYHUKM YIJI€BOAOPOAOB. [IpupoaHbIi ra3 M mnomnyTHbIE HE(QTSHbIE Trasbl.
Hedtb 1 e€ npoucxoxnenue. Crocodsbl nepepaboTKH HEPTU: MEPEroHKa, KPEKUHT (TEpMUYECKUH,
KaTaJIuTU4ecKuil), nuponus. [IponykTel nepepadoTku HEPTHU, UX TPUMEHEHHUE B IIPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIN yroyib ¥ MpOAYKThI €ro nepepadoTKHU.

OKCIIEpUMEHTAJIbHbIE METO/BI U3yUEHMs BEIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHE C

o0pa3laMu IUlacTMacc, KayuyykoB M pe3uHsl, koiutekuuu «Hedptb» n «Yromp», MmonenupoBaHue

MOJIEKYJI YTJEBOJOPOAOB M TaJOr€HONPOU3BOAHBIX, IPOBEJECHUE NPAKTUUYECKONW paboThI:

MOJy4YEHWE HTUJIEHA M U3y4YEeHHE ero cBoWcTB. JleMoHcTpamum (¢ WCHOJb30BaHHEM
oOopynoBanus neHrpa «Touka pocray):

Pacuérnbie 3amaun.

Brraucnenust mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO
BCIIISCTBA NJIN HpO)IYKTa peaKuI/m 10 U3BECTHBIM Macce, O6’béMy, KOJ'II/I'-ICCTBy OJHOTO U3 UCXOOJHBIX
BEIIECTB UJIM IPOJYKTOB PEaKLUN).



Kuciaopoacoaep:xkamue opranudeckme coeJMHEHUs!

[IpenenpHble OAHOATOMHBIC CHHPTHI. METaHOA H JTaHON: CTpOeHHE, (U3HYECKHEe U
XUMHYECKHE CBOMCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJOPOJAaMHU, T'OpPEHUE),
npuMeHeHue. Bogopoanbie cBsA3U MEXy MOJIEKyJIaMU cIUPToB. [lelicTBHe MeTaHoa U 3TaHOJa Ha
OpraHu3M YelOoBeKa.

MHoroatoMHble CHUPTHI. ODTUIICHTIUKONb W TJMLEPHH: CTPOCHUE, QUINUECKUE W
XMMHYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO IIETOYHBIMU METaslaMU, KaueCTBEHHAs peaklus Ha
MHOTOaTOMHbIE crUpThl). JleiicTBue Ha opraHu3Mm uyesoBeka. IlpumeHeHue TIMLEepUHA U
STHJICHTJIUKOJISI.

DeHoM: CTpOCHHE MOJIEKYJIbI, GU3MUECKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH ()eHOoIa.
[Tpumenenue genona.

Anpneruapl U kemownvl. Dopmanbaeruj, aneTanbIerwa: CTpoeHHe, (QU3NYEeCKHe U
XUMUYECKHE CBOWCTBA (PEaKI[MU OKHUCIEHUS W BOCCTAHOBIICHUS, KAYECTBEHHBIC PEAKIIHUH),
MOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeNeNibHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAsi U YKCYCHas KHUCIIOTBI:
CTpoeHue, PU3NYeCKue U XUMUYECKHE CBOICTBA (CBOWMCTBa, OOIIME JJIs Kjlacca KUCIOT, peakIus
sTepuuKaluM), TOJydeHHe ¢ mnpuMeHeHue. CrTeapuHOBass W OJICMHOBAs KHUCJIOTHI Kak
MPEICTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. MbljIa KaK COJNM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOOLIEE IEHCTBHE.

Cnoxnble 3(pUpbl KaKk TPOWU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['MAPOSM3 CIIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupoB. [[pumeHenne xupoB. bruonorundeckast poib XUPOB.

YrneBonsl: cocTaB, Kinaccuukamus yrieBogoB (MOHO-, M- W ToMUcaxapuisl). ['moko3a —
OPOCTEUINH MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJEKYIbl, (U3NYECKHEe M XUMHYECKHE
cBoiicTBa (B3aumojelictBue ¢ ruapokcunom meau(ll), okucienne aMmmMuadyHbpIM pacTBOPOM OKCHA
cepebpa(l), BoccTaHOBiEeHHE, OpOXKEHUE TJIOKO3bI), HAXOXKIEHHE B TMPHPOJAE, MPUMEHEHUE,
ouonornyeckas poisib. Potocunres. PpyKTo3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemmosno3a kKak mpupoaHble monumepbl. CTpoeHHe Kpaxmajia M LEJUIH0JI03bI.
dusnyeckne U XUMHUYECKHUE CBOMCTBA Kpaxmalia (THUIPOJIN3, KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNepUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB M HMX IPEBpAICHUN: TPOBEICHHE,

HaOJIO/IEHNEe ¥ ONHCAaHUE JAEMOHCTPAlMOHHBIX OIBITOB: TOPEHUE CHHUPTOB, KAYECTBCHHBIE
peakuuMu OJHOATOMHBIX CHUPTOB (OKMcIeHuEe 5TaHoja okcuaoM wmenu(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue riuiepuHa ¢ ruapokcuaoM Menu(ll)), ampaernmoB (okuciaeHUe
aMMHa4dHBIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcugom meau(ll), B3aumoaeiicTBue kpaxmasia
C HWOIOM), NPOBEACHHE MPAKTHYECKOW pabOTHI: CBOWCTBA pAacTBOpa YKCYCHOH KHCIIOTHI.
JdemoHcTpanum (¢ HCNOJIb30BaHuEeM 000py1oBaHus eHTPa « Touka pocTay):

Pacuérnrle 3a1aun.

Brruucnenust mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO
BEIIECTBA UJIM MPOAYKTA PEAKI[UHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB UJIM MPOAYKTOB PEAKIUN).

A3oTcoziepkKallie OPraHuyeCcKUue COeTMHEHUS.

AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHnueckne coennHeHus. Ou3nyeckue 1 XUMUYECKUE
CBOMCTBA AaMHUHOKHCIOT (Ha TmpuMepe TIMIMHA). buonmornyeckoe 3HaYe€HHWE AMHHOKHCIIOT.
ITenTuaml.

benkn kak mNpUpOAHBIE BBICOKOMOJEKYJSPHBIE coenuHEHHUs. llepBuuHas, BTOpUYHAS H
TpeTHUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCIKOB: THUJIPOJU3, JEHATypalus,
KaueCTBEHHbIE PeaKIuu Ha OeNKHU.



OKCIlepUMEHTAJIbHbIE METOJbl M3yUEHHUs BELIECTB M MX IpeBpallleHUuil: HaOmoJIeHue u
OINHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: J€HaTypalus O€JIKOB MPU HArpeBaHUM, [IBETHbIE pEeaKLUU
OeKOoB.

BbicokomoieKkysipHbIe COeJUHEHUS

OCHOBHbIEC TOHATUS XHUMHMH BBICOKOMOJICKYJISIPHBIX COCJUHEHHUH: MOHOMEp, IOJIMMEp,
CTPYKTYpPHOE 3BEHO, CTEIICHb MOIMMEPHU3AINH, CPeIHAs MOJeKysipHast Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJIMMEPU3aLUs U TOJMKOHIEH CALIHS.

OKcIlepMMEHTaJIbHbIE METOABl M3YYEHHUs BEIIECTB M HX NPEBPALICHUN: O3HAKOMJIEHHE C
oOpa3namMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBs3ed MpHU U3Y4YeHHWH opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCSl uYepe3 HCHOJb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK U
MOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMH JIJIsl OTACIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TIOHATHUS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaJlu3, CUHTE3, KiIaccu(UKalMs, NEepPUOJUYHOCTb, HAOJIOJEHUE, H3MEpPEHHE, DSKCIEPUMEHT,
MOJIETMPOBAHHUE.

®dusuka: mMaTepusi, HEprus, mMacca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUYECKUNH ypOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3MUECKHE BEITUUYMHBI U €AUHUIIBI UX
U3MEPEHUS.

buonorust: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (OTOCHHTES,
OMOJIOrMYECKU aKTUBHBIE BellecTBa (O€JIKH, YTJIEBObI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOPHBIE ITOPO/BI, TOJIE3HbIE HCKOIIAeMble, TOIIJIMBO, PECYPCHI.

TexHo0rus: NuIeBbe TPOLYKThl, OCHOBBI PAllMOHAJIBHOI'O MUTAHUS, MOIOIIINE CPE/ICTBA,

JICKAPCTBCHHLBIC U KOCMCTUYECCKHUE ITPLCIiapaThbl, MaTCpHUajbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH. JIeMOHCTpanuu (¢ MCIoJIb30BaHueM 000py10BaHus HeHTpa «Touka pocra»):

11 kaacce
OBHIAS U HEOPI'AHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbBI XUMHUM

XUMHUYECKHA dJeMeHT. AToMm. Snpo aroma, H30TOMBL. DJIEKTPOHHAs 000JOUKa.
DHepreTuveckue ypoBHH, NMOIYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- anmemeHTbl. OcoOeHHOCTH
pacripesiesieHus] 3JeKTPOHOB MO OpPOUTAIAM B aroMax 3JEMEHTOB MEPBBIX YETHIPEX IMEPHOIOB.
OneKTpOHHas KOH(QUrypalus aTOMOB.

Ilepnonnuecknii 3axkoH u Ilepuonmueckas cucremMa xumudeckux osiaemeHtos J[. .
MenpneneeBa. CBA3b NEPUOAMYECKOr0 3aKoHA U [leprnonuecKoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
J. U. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYIIaM 1
nepruoaaM. 3Ha4eHU € MEPUOJUYECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHUYECKOW CBsI3u (KOBaJeHTHas
HEMoJsIpHAas W TONApHAs, WOHHAs, MeTajuimdyeckas). MexaHu3mbl 0Opa3oBaHUS KOBaJCHTHOMN
XUMHYECKOH CBsi3u (OOMEHHBIH M JIOHOPHO-aKICNTOpHBIH). BomopomHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUIaTeIbHOCTh. CTeeHb OKUCIeHHs. VIOHBI: KATHOHBI U aHUOHBI.

BemectBa MONEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIMBI KPUCTAUIMYECKUX PEIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucteMax. VICTMHHBIE M KOJUJIOMJHBIE pacTBOphl. MaccoBasi moms
BEILIECTBA B pacTBOPE.



Knaccudukanus Heoprannueckux coeanHeHuid. HomeHkaTypa HEOPraHHUYECKHX BEIIECTB.
['enernueckas CBsI3b HEOPraHUYECKUX BEHIECTB, MPUHAJISKAIINX K PA3TUIHBIM KJIaccaMm.

Xumuueckass peaknus. Kiaccupukamuss XUMUYECKHX peaKIUid B HEOPraHUYECKOW H
OpraHMYECKOM XHMMHHU. 3aKOH COXpPAaHEHHUs MacChl BENIECTB, 3aKOH COXPAHEHUs U IpEeBpaIleHus
SHEPIruu MPU XUMUUYECKUX PEaAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCHMOCTh OT pa3JiMyHbIX (akTopoB. OOpaTUMbIE pEaKIHH.
Xumudeckoe paBHOBecue. DakTOpbl, BIUAIONIME HAa COCTOSHHE XUMHYECKOTO pPaBHOBECHS.
[Tpunuun Jle [laTenbe.

OnexkTponutudeckas auccouuaius. CuibHble U cladble 31eKTposuThl. Cpena BOIHBIX
pacTBOPOB BEWIECTB: KM CJIasA, HEUTpaibHAas, ETOYHAS.

OKHCIIMTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

DKCNepUMEHTAIbHBIC METOIBl MU3YUYEHHUS BEINECTB W WX IMPEBpALICHUHN: TEMOHCTpAIUS

tabmun «llepuonuueckast cucrema xumuueckux snemeHToB J[. W. MeHnneneeBa», u3ydeHue
MOJI€Ted KpUCTAJUIMYECKUX pEIIETOK, HaOI0JeHHEe M ONUCaHUEe JE€MOHCTPAlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3iiokKeHHe IEepOKCHJIa BOAOPOAAa B MPUCYTCTBUM KaTajlu3aTopa,
OIIPENIETICHUE CPENbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAJIbHOIO MHAMKATOpPA, PEAKIMU
MOHHOTO OOMEHa), MpOBEJEHUE IMpPAaKTUUECKOW paboThl «BiusHue pa3iauyHbIX (aKTOpOB Ha
CKOPOCTb XUMUYECKON peakuuny». JleMoHCcTpanuu (¢ MCNo/Ib30BaHNeM 000py10BaHHs LIEHTpPa

«Touka poctay):

Pacuérnrle 3amaun.

Pacuérpl 0 ypaBHEHHUSIM XMMHUUYECKHUX PEAKIUM, B TOM YHUCJIE TEPMOXUMHUUYECKUE PACUETHI,
pacu€rbl ¢ UCMOJB30BAHUEM IMOHITHS «MACCOBAs J10JIS BEIIECTBAY.

Heopranunyeckasi Xumus

Hemeramnsl. [lonoxxenne HemerauioB B Ilepuonnueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MennaeneeBa U 0OCOOCHHOCTH CTpOEHUS aTOMOB. (DU3MUYECKHE CBOWCTBA HEMETAJIOB.
AJToTpornusi HEMEeTaIoB (Ha MpUMepe KUCIOPoa, cepbl, pocdopa U yrieposaa).

XUMHUYECKHE CBOMCTBA BAXKHEWINIMX HEMETAJUIOB (TaJOreHOB, cephl, aszoTa, (ocdopa,
yriiepoja U KpeMHHsI) U X COCIUHEHUU (OKCHUIOB, KHCIOPOICOACPKAITMX KHUCIIOT, BOJOPOIHBIX
COCTMHEHUM ).

IIpumeHeHne Ba)KHENIINX HEMETAJUIOB U UX COCIUHEHUMN.

Mertamisl. Ilonoxenne meramioB B [lepuogndeckoil cucreMe XMMUYECKUX d1aemMeHToB []. U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS JJEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OO0mme
¢usnyeckre cpoiicTBa MerauioB. CrnjaBpl METajuIoB. DJEKTPOXUMUYECKUH psJl HalpsKEeHHUH
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX META/UIOB (HATpUM, Kalud, KaJblUd, MarHuu,
AJTIOMUHUN, IUHK, XPOM, JKeJIe30, MEJlb) U UX COCTUHECHHUI.

OO6mme criocoObl MOyYeHHsI MeTasUToB. [[puMeHeHne METa/IOB B OBITY M TEXHHUKE.

DKClepUMEHTAJIbHbIE METOAbl M3YyYEHUs] BELUIECTB M UX NPEBpallleHUui: H3ydeHHe

KOJUIEKIMU «MeTasibl U CIJIaBb», 00pa3loB HEMETAIUIOB, PELICHNE YKCIIEPUMEHTAIBHBIX 3ajad,
HaOJI0/IeHNe M OMKMCAaHHWE JEMOHCTPAIMOHHBIX M JIaOOpaTOPHBIX OMNBITOB (B3aUMOJEHCTBHE
TUAPOKCHJIA AIFOMUHUS C PaCTBOPAMM KHUCJIOT M IIeJIo4el, KaYeCTBEHHbIE PeaKlMu Ha KaTHOHBI

MeTasuioB). JleMoOHCTpanmu (¢ HCMOJIb30BaHMEM 000pya0BaHus eHTpa «Touka pocTay):



Pacuérnplie 3amaum.

Pacuérpl Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOT'O M3 YYACTBYIOIIMX B PEAKIIMHM BEIIECTB, pacu€éThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHA ¥ KU3Hb

Ponp xuMum B 00€CIIEUEHUH SKOJIOTHYECKON, DHEPreTHYECKOW W IMHUIIEBON 0€30MacHOCTH,
pa3BUTUU MEAULIMHBL. [[OHATHE O HAy4YHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBienus 00 OOMMX HAYYHBIX MPHHIIMIIAX MPOMBIIUIEHHOTO MOTYyYEHUS BaXKHEHIIINX
BEIIECTB.

YenoBeKk B MHpE BEIIECTB W MaTEpUANIOB: BaKHEHIIIME CTPOUTEIbHBIC MaTepHUalbl,
KOHCTPYKIITMOHHBIE MaTepualibl, KpPacKd, CTEKJIO, KepaMHKa, MaTephasbl U1 SJIEKTPOHHUKH,
HaHOMATEPUAJIbl, OPTAHUYECKHE U MUHEPAITLHBIE YI0OpEHUS.

XuMHUsT M 3J10pOBbE 4YEJIOBEKAa: MpaBHJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiIa 0€30MaCHOTO UCIOJIb30BaHMS IPENapaToB OBITOBOW XUMHUH B MTOBCEIHEBHON KU3HH.

Me:xnpenMeTHbIE CBA3H.

Peanusanus MexnpeaMeTHbIX CBA3EH NpU U3ydeHUH 001ell U Heopranuyecko xumuu B 11
KJIACCE OCYIIECTBIISIETCS YePe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUN, TaK U
MOHATUH, SIBJSIOIIMXCS CUCTEMHBIMU JIJISI OTJIEJIBbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TTOHATUS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAJIH3,
CHUHTE3, KiIaccupuKauus, TMEPUOAUIHOCTh, HAOMIOJAEHUE, OSKCIEPUMEHT, MOACIMPOBAHUE,
HM3MEpEeHue, SBJICHUE.

®dusmka: Marepusi, dHEPrusi, macca, aToMm, dJEKTPOH, IPOTOH, HEUTPOH, HWOH, H3O0TOI,
PalMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUH YPOBEHb, BEIIECTBO, TEJO, O00BbEM, arperatHoe
COCTOSIHHUE BEIlleCTBa, PU3NYSCKUE BEIMYUHBI U CTUHULIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: xieTka, oOpraHusM, OSKocHcTema, Ouocdepa, MaKpo- M  MHKPOIICMEHTBI,
BHTaMHHBI, OOMEH BEIIIECTB B OPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHBIE TOPOIbI, TOJIE3HBIE UCKOMTAEMbIE, TOILJIMBO, PECYPCHI.

TexHoyorusa: XUMUYecKasi MPOMBIIIJIEHHOCTb, METAJTyprusi, TPOU3BOJCTBO CTPOUTEIBHBIX
MaTepualioB, CEJIbCKOX 035 CTBEHHOE MPOMU3BOJICTBO, ITUIIeBast MPOMBITIIIEHHOCT,
dapmareBTH4YECKas MPOMBIIIUICHHOCTh, MPOU3BOJICTBO KOCMETUYECKHUX MPEapaToB, MPOU3BOIACTBO
KOHCTPYKIITMOHHBIX MaTE€PHAJIOB, JICKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



3. Ilnanupyemble pe3ybTaTbl OCBOCHHSI Y4eOHOI0 mpeaMeTa, yueOHOro Kypca (B TOM
Yyucjie BHEYPOUHOM 1esiTeIbHOCTH), y4eOHOI0 MO1YJIs1

JIMHHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBmuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0Yy4YarOIIUMHCS
mporpamMMm cpenHero oOmiero odpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM).
HayuHno-meronnueckoir OCHOBOM JJ1s1 pa3pabO0TKH MIAaHUPYEMBIX PEe3yJIbTaTOB OCBOCHMS IIPOrpaMM
cpemHero oo1ero o0pa3oBaHUs SIBISIETCS] CHCTEMHO-IESTEIIbHOCTHBIN TOAXO.

B cooTBeTrcTBUM C CHCTEMHO-AESTENBHOCTHBIM TMOAXOAOM B CTPYKTYpe JUYHOCTHBIX
pE3yIbTaTOB OCBOSHUS MpenIMeTa « XUMHUs» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs BBIACICHBI
CIIEAYIOIIME COCTaBISIONINE:

OCO3HAHHME OOYYAIOIUMHUCS POCCHUHCKON TPaKTaHCKOH HMJIGHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPE/IEICHUIO;

HaJIM4ie MOTUBALIMH K 00yUEHHIO;

LIEJICHANPABJIICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUN IUYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEH U UCTOPUYECKUX Tpaauluii 0a30BOI HAYKH XHUMHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JESATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, MPUCYIIMMH LEJIOCTHOM CHCTEME XMMHYECKOro
o0pa3oBaHus;

HaJIM4Me PABOCO3HAHUS IKOJIOTMUECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBUThH 1€ U CTPOUTH
YKU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YNIBTATHI OCBOCHHUS MpeaMeTa « XUMUs» TIOCTUTAI0TCS B €UHCTBE YUEOHOH U
BOCIUTATENbHONW JI€ATEIbHOCTH B COOTBETCTBUU C TyMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH LEHHOCTSMU M HJeallaMd POCCHHMCKOrO Tpa’kJaHCKOro oOIIecTBa,
NPUHATHIMA B OOIIECTBE HOPMaMW M TPABWIAMH IOBEIEHUS, CIOCOOCTBYIOIIMMH IpOIIEcCcaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTH 00YJaIOIIUXCSl.

JIM9HOCTHBIE PE3yJIbTAThl OCBOCHHS TMpPEAMeTa «XUMHUS» OTPaKalT CHOPMHUPOBAHHOCTH
OIbITa TO3HABATEJLHON U MPAKTUYECKOM JESTENHHOCTH 00YYaIOIIMXCs IO peau3aliy MPUHSTHIX B
o011ecTBE IIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpasK1aHCKOr0 BOCIIUTAHMS |

OCO3HAaHMS O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB W OOS3aHHOCTEH, YBa)KEHUS K
3aKOHY U TIPABOMOPSIKY;

MPECTABJIICHUS] O COIMAIBHBIX HOPMaX M MPaBUIaX MEKJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIHbHOCTH MPH CO3JAHUU YYEOHBIX MPOEKTOB,
peleHn: y4eOHbBIX U MO3HABATEIbHBIX 33]1a4, BBIMOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMeHThI JpYyTrux
[IPU aHAJIKM3€ PA3TIMYHbIX BUJOB YU€OHOM NesSTeNbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIUTAHMS |

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEUIO0 OTEYECTBEHHOW XUMUU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTHUUECKOTO MPUMEHEHUSI XUMHH,
OCO3HAHMS TOTO, YTO JIOCTHIKCHHS HAYKU €CTh PE3YJIbTAT IAIUTEIbHBIX HAOII0ICHUN, KPOTOTIMBBIX
AKCIEPUMEHTAJIbHBIX [TOMCKOB, TOCTOSIHHOTI'O TPY/1a YUE€HbIX U MPAKTUKOB;

MHTepeca U MO3HABATEIbHBIX MOTHBOB B MOJYYCHUU M TOCIENYIONEM aHAIN3e HH(POPMAIHH
0 MepPEAOBBIX JOCTUKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CMIOCOOHOCTH OIIEHUBATh CHUTYAlluH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSMU, U TTPHHUMATh
OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE TIIOBEACHHE W TOCTYNKH CBOMX TOBapHUIeW € MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEICTBHUI 3TUX MOCTYIKOB;

4) popMupoBaHNs KYJbTYPHI 3[10POBbS:



MIOHMMAaHUs LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a JKHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXHUECKOMY 3/10POBBIO;

co0oieHrs mpaBui 6€30MacHoro odpamieHus ¢ BeueCTBaMH B ObITY, TOBCEAHEBHOM KU3HU
U B TPYAOBOU I€ATEIbHOCTH;

MMOHUMAHUS IIEHHOCTH MPaBUJ WHAUBUIYATHFHOTO U KOJUIEKTUBHOTO O€30MMacHOr0 MOBEICHUS
B CUTYaIIUsX, YTPOXKAIOUINX 3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCJIEICTBUA M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJCHHSI aJjKOTOJs,
HAapKOTHKOB, KYpEeHHS);

5) Tpya10BOr0 BOCIMTAHUA:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATENbCKON  JIEATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUAX AEATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PCIICHUW TMPAKTHUYCCKUX 3a/ad  COIHAIbHON
HaIPaBJICHHOCTHU (B paMKax CBOEro KJjiacca, IIKOJIbI);

WHTEpEca K MPaKTUIECKOMY U3YUEHHUIO TPOdECCHil pa3IMIHOrO POJa, B TOM YHCIIC HA OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHUH;

YBaXXEHUS K TPYY, JIIOJASIM TPyJa U pe3yiabTaTaM TPYIOBOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHAYyaJbHOW TPACKTOPUU OOpa3zoBaHMs, Oymyiien
npodeccuy U peann3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JMYHOCTHBIX HMHTEPECOB,
CMOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTpeOHOCTEl 001I1ecTBa;

6) 3K0JI0TMYECKOT0 BOCTIMTAHUS:

9KOJIOTHYECKU 1EIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOAE, KaK MCTOYHUKY CYHIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAaHUS TJIO0AIBHOTO XapaKTepa 3KOJOTMYECKHX MPOOJIeM, BIHSHHUS KOHOMUYECKHUX
MPOIECCOB Ha COCTOSIHUE MPUPOIHON U COLMATLHON CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH MCIOJIb30BaHUSl JAOCTHKEHUN XUMMH I PEIIEHUs BOIPOCOB
palMoOHAILHOI'O TPUPOONOIb30BAHUS;

AKTUBHOTO HETIPUATUS JEHCTBUM, MPUHOCIIIUX BpEd OKpYKAloUeld NpPUPOIHON cpene,
YMEHUsI TPOTHO3UPOBATh HEOJATONMPUATHBIE JKOJIOTMYECKHE TIOCIEACTBUS TPEIPUHUMACMBIX
JICCTBUI W IPEOTBpALIATh UX;

HaJM4YMsl Pa3BUTOTO SKOJIOTMYECKOrO0 MBIIIEHUSI, SKOJOTHUYECKOW KYJIbTYphl, OIbITa
JeSTeIbHOCTH  HKOJOTMUECKOM  HAmpaBJIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCSI HMMH B
MO3HABATENIbHOM, KOMMYHUKATUBHOW M COLIMAJIBHOM MPAaKTHUKE, CIOCOOHOCTH U yMEHHUS aKTHBHO
MPOTUBOCTOSTH HICOJIOTUH XeMOopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

chOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOMIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U O0IIECTBEHHON MPAKTUKU;

MOHUMAHUA crhenuuKn XUMHH KaK HAayKH, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
paIMOHAILHOTO HAYYHOI'O MBIIIJICHHS, CO3JJaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYyKarouem
MUpE KaK O €JUHCTBE IPUPOABI U YEJIOBEKA, B TO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEN U pelIeHnn
npobJieM COXpaHEHUs! IPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH [JIsI COBPEMEHHOH IMBWIM3AIMH: B €&
F'YMaHUCTMYECKON HaNpaBI€HHOCTH U Ba)XHOM pOJIM B CO3JAaHUM HOBOM 0a3bl MaTepuaabHOU
KYJIbTYpbI, PEIICHHH TJI00aJbHBIX MPOOJIEM YCTOWYHMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U IKOJIOTUUECKON 0€30MaCHOCTH, B PA3BUTUH MEAHUIIMHBI, 00ECIIeUeHIN
YCIIOBUH YCHEIIHOTO TPy/ia U SKOJIOTUYECKH KOM(POPTHOM JKU3HH KaXKIOT0 YJIeHa OOIeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH: TIOHMMAHHMS  CYIIHOCTH  METOJOB  IO3HAHUA,
HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4YaeMble€ 3HAHUS IS
aHan3a U OOBSICHEHHS SIBJICHUM OKPYKAIOIIETO MUPa U MIPOUCXOISIIINX B HEM U3MEHEHHM, YMECHHS
JienaTh 00OCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAYUYHBIX (JAaKTOB M MMEIOIIUXCS JAHHBIX C IEIBIO
MOJIYYCHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIHHO MCIOIb30BAaTh XUMUYECKUE 3HAHUS NI PEIICHHs MPoOIeM B
peabHBIX JKU3HEHHBIX CUTYaIUsX;

HMHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON IEITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHMI0 M CaMOOOpPa30BaHHIO, K



AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUHN IO XUMUHU B COOTBETCTBUU C )KH3HEHHBIMU OTPEOHOCTIMH;
UHTepeca K 0COOCHHOCTSIM TpyJa B pa3IM4YHbIX cepax mpodeccuoHaNIbHON 1esSTENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO
o0mrero o0pa3oBaHus BKIIIOYAIOT:

3HauYUMBbIe IS (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXKIUCIUIIITHHAPHBIC
(MexmnpeaMeTHbIE) O0LIeHayYHbIE MOHATHS, OTpa)KalolUe 1eJIOCTHOCTh HaAyYHOM KapTUHBI MUpPa U
cnenu(uKy METOIOB TO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
DHEprusl, SBJICHHE, MPOIECC, CHCTeMa, HAay4YHBIH (aKT, MPHHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHUs, UCCIIeIOBaHUE, HAOIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JPYT HE);

YHUBEpCaJIbHbIC YUeOHBIC NeHCTBHS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIE, PETYIISITUBHBIC),
obecreunBaronye (GopMupoBaHue (YHKIIMOHAJILHOM T'PAMOTHOCTH U COIMAIBLHOW KOMITETCHIIUH
0o0y4Jaronmxcs;

CIIOCOOHOCTD 0o0ydJaroumxcsi  UCMOJIb30BaTh OCBOCHHBIE MEX TUCIUTIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE Yy4uyeOHbIE JIEHCTBHS B TMO3HABATEILHOH H
COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHble  pe3yiabTaThl OTPaKalOT —OBJAJEHHUE YHHUBEPCATbHBIMU  YU4€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PET'YJISATUBHBIMU JEHCTBUAMH.

OBJaieHHe YHHBEPCATbHBIMHM Y4e0OHBIMH N03HABATEIbHBIMU 1eHCTBUAMM:

1) 6a3oBbIe JJOTHYECKHE TeHCTBHS:

CaMOCTOATENFHO  (OPMYIUPOBATh U  aKTyaJM3UpOBaTh MpoOJieMy, BCECTOpPOHHE €&
paccMmaTpuBaTh;

ONpEAENATh 1€IU JESITEeIbHOCTH, 3aJlaBasi MapaMerpbl M KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACSITEIBHOCTU C TOCTABIECHHBIMHU LIEJISIMH;

WCIOJIb30BaTh TMPU OCBOCHUU 3HAHWUW NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTATH
XapaKTepHbIC TMpPHU3HAKK TOHSATAA W  YCTAaHABJIMBAaTh WX B3aHUMOCBS3b, HCIIOJB30BATh
COOTBETCTBYIOIIME MOHATHUS JIJIs1 O0BSICHEHUSI OTAEIBHBIX (DAKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU JIJIsl KJIACCH(HUKAIINHN BEIIECTB M XUMUUYESCKUX PEAKIIHIA,

YCTaHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEKY U3Y4aeMbIMHU SIBJIICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCykKJIeHUsl (MHIYKTUBHBIC, IETyKTUBHbIE, 110 AHAJIIOTUH), BBIABIISATH
3aKOHOMEPHOCTH M TMPOTHBOPEUMS] B PACCMAaTPUBAEMBIX SIBJICHHUSIX, (OPMYJIMPOBATH BBIBOIBI U
3aKJTFOYCHHS;

NPUMEHSITh B TIPOIECCE IMO3HAHUS, MCIOJIb3YEeMbIe B XMMHUU CHMBOJHYECKHE (3HAKOBHIC)
MOJIeJTH, MPeoOpPa3oBBIBATh MOJCIBbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) DJIEMEHTA,
xumudeckas ¢GopMysia, ypaBHEHHE XHUMHYECKOM peakuuu — TPH pEHIeHHH Yy4eOHBIX
MO3HABATENILHBIX M MPAKTUYECKUX 3aJ]lay, TPUMEHSATh Ha3BaAHHBIC MOJENIbHbBIC MPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB N3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE TEHCTBUS:

BJIaJIETh OCHOBAMU METO0B HAYYHOI'0 MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUN;

dbopMynupoBaTh €AMW 3aJladd  HMCCIEAOBAHMS, WCIOJB30BaTh IOCTaBIECHHBIE U
CaMOCTOSTEIILHO C(POPMYIHPOBAHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIst
(dbopMUPOBaHUS TUTIOTE3bI 110 TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY KJICHUI;

BJIaJIETh HABBIKAMU CaMOCTOSITEIbHOI'O IUJIAHUPOBAaHUS W MPOBEICHUS YYCHHUECKUX
OKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUs HaOJIIOaTh 3a XOAOM IPOIECCa, CAMOCTOSITENHHO
NPOTHO3UPOBATh €ro pe3yibrar, (QopMymHupoBaTh OOOOIMICHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HMCCIEIOBAHUS, COCTABIISATH OOOCHOBAHHBIA OTYET O MPOACIAHHOMN
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIeNOBAaTENbCKOW UM MPOEKTHOM J1eATeIbHOCTH,
MPOSIBIISITH  CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIbHOMY TIIOMCKY METO/JOB PEeIICHHS
MPAKTUYECKUX 3314, IPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHMUS.

3) padora ¢ uH(popmManueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGOPMAIIMHU (HAYIHO-TIONYJISIpHAS JIUTEpaTypa



XMMHMUYECKOTO COJEpXaHHs, CIpaBOYHblE II0COOMs, pecypchl HMHTepHeTa), aHaJIU3UPOBATH
UHGOPMALIMIO PA3JUYHBIX BHJIOB M (OpPM NpPEACTaBICHUSA, KPUTUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTb Y HEITPOTHBOPEYNBOCTD;

(GbopMynupoBaTh 3ampockl M IPUMEHATh pa3IMYHble METOAbl INPH IOHMCKE M O0TOOpe
uH(popMaIuu, He0OXOJUMOM 1715 BHITOJHEHUS Y4eOHbIX 3a/1a4 ONpeeEHHOr0 TUIIa;

puoOpeTaTh OMNBIT MCIOJIb30BAaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (HOpPMY MpeAcTaBiIeHHUs HHGOPMALUU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOJIUIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAauyeCcTBE CpeAcTBa MNpu paboTe C XUMHYECKOH
uHpOpMaIUel: TPUMEHITh MEXIpeAMETHbIE (PprU3nuecKue 1 MaTeMaTH4YeCKie) 3HAKH U CUMBOJIBI,
bopmynbl, aO0OpeBUaTYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoO0Pa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJISAHOCTH.

OBiajgeHne yHUBepCaATbHBIMH KOMMYHHKATHBHBIMH J1eHCTBUSIMU

3aJjaBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOH TeMbl B XOJE AWAIOra W/WIM IUCKYCCHH,
BbICKa3blBaTh UM, (OPMYyIUpPOBATh CBOU MPEUIOKEHHUS OTHOCUTENIBHO  BBINOJHEHHUS
MPENJIOKEHHON 3a1a4u;

BBICTYNIaTh C Mpe3eHTalueil pe3yJbTaTOB I103HABATENBHOW AEATEIbHOCTH, IOJIyYEHHbIX
CaMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMHM NPH BBIIOIHEHUH XUMHYECKOT O SKCIIEPUMEHTA,
HPAaKTUYECKOH paboThl IO MCCIEIOBAaHUIO CBOICTB M3y4aeMbIX BEIIECTB, peajM3aluyd y4yeOHOro
npoekTa U (QOpMYJUPOBAaTH BBIBOABI [0 pe3ysbTaTaM HPOBEAEHHBIX MCCIEIOBAaHUN IyTEM
COIJIacOBaHUS MO3ULMM B X071 00CYXAeHUS 1 00MEHA MHEHUSMHU.

OBJialeHHe YHUBePCAJIbHBIMH PeryJIiITUBHBIMH AeiiCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATH CBOK ITIO3HABATEIbHYIO JEATEIbHOCTb,
ompenenss e€ IeNd W 3aJaud, KOHTPOJIMPOBATh M IO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeisaraeMplii ajaropuT™M JEHCTBUN IMpHU BBINOJHEHWU Y4YeOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hambosee 3¢(EeKTUBHBIN coco0 MX peleHHus ¢ y4€TOM IOJy4YEeHUs HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH eATEIbHOCTH Ha OCHOBE CaMOaHaIM3a U CaMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XMMUs» OTpa)karoT:

cOpPMHUPOBAHHOCTh MPEICTABICHUN O XMMHYECKOM COCTAaBJISIONIEH €CTECTBEHHO-HAaYYHOU
KapTUHBI MUPA, POJIM XMMUU B TO3HAHUM SIBJICHUM TPUPOILI, B (POPMUPOBAHUU MBILIJICHUS
KYJIbTYpbl JUYHOCTH, €€ (YHKUMOHAJIBHOM T'PAaMOTHOCTH, HEOOXOAMMOW IS peIIeHUs
MPaKTUYECKUX 3aJad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO H
HNPUPOAHOU CpEE;

BJIaJICHHE CUCTEMOM XMMMUYECKHX 3HAaHMI, KOTOpasi BKIKOYAET: OCHOBOMOJIATAIOIINE TOHITUS
(XMMHYECKUH D3JIEMEHT, aToM, JJIEKTPOHHas OO0O0JI0YKa aToMa, MOJEKyJa, BaJEHTHOCTb,
AJIEKTPOOTPULIATENbHOCTh, XUMHUYECKas CBs3b, CTPYKTypHass ¢opMmyna (pa3BépHyTas U
COKpall€HHast), MOJIb, MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEpOAHbIN CKeneT, QyHKIMOHAIbHAS
rpynna, pagukal, H30MepHsi, H30Mepbl, TOMOJOTHYECKUI Psifl, TOMOJIOTH, YTIJIEBOAOPO/bl, KHUCIOPO]
U a30TCOJIepXKAIIME COECAUHEHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCIMHEHHUs); TEOPUU U 3aKOHBI (TEOopus CTPOEHMsS opraHuyeckux pemniects A. M. bytiepona,
3aKOH COXPaHEHHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XHMUU;
MHUPOBO33PEHUYECKNE 3HAHMs, JIEKAIIME B OCHOBE IMOHHMMAHMS IPUYMHHOCTH U CHUCTEMHOCTH
XMMHMUYECKUX SIBJICHUM, (PAaKTOIOTMYECKHEe CBEIEHHS O CBOICTBaX, COCTaBe, MOIYYEHUH H
0€30MacHOM HCMOJIb30BAHUM BAXKHEHWIIMX OPraHMYECKHX BEIIECTB B OBITY M HPAKTUYECKOH
JesITEIIbHOCTH YEJIOBEKA;

cOpPMUPOBAHHOCTh YMEHH BBISBISATh XapaKTepHbIC MTPU3HAKU TOHSATHI, YCTaHABIMBATh UX
B3aUMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOIME IOHATUS IPU ONMCAHUU COCTaBa, CTPOEHUS M



MPEBPALLEHUIN OPraHUYE€CKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIMKY U COCTaBIICHHS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHOW) (HOpPMYT OpTraHUYECKHX BELIECTB H
YpaBHEHHI XMMHUYECKUX PEAKUUN, U3rOTABIMBATH MOJEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JJIs
WUTIOCTPALUK UX XMMHUYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh IMPUHAJUIEKHOCTh HU3YYEHHBIX OPraHUYECKHUX
BEIIECTB M0 HUX COCTaBy M CTPOEHHUIO K OIpeAeNEéHHOMY Kiaccy/Tpylie COeAUHEHUH
(YyrieBonopoasl, KUCIOPO U a30TCOAEPKALINE COEINHEHUS, BBICOKOMOJIEKYIISIPHBIE COEIUHEHMS),
JaBaTh WM Ha3BaHUs Mo cucTeMatndeckoi HomeHkimatype (IUPAC), a Takke NpHBOIUTH
TPUBHMAJIbHBIE HA3BaHUS OTAEJBbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, INPONUJIEH, all€THJIEH,
STUIICHTIIMKOJIb, TIUIEPHH, (heHoII, (hopMalbaeTHI, alleTalbIer i/, MypaBbHHAsI KUCIIOTA, YKCYCHAS
KHCJIOTa, OJICMHOBAs KUCJIOTA, CTEApUHOBAs KHCIOTa, TIIIOKO03a, (PyKTO3a, KpaxMmad, Ie/Ti03a,
[JIALIMH);

c(OpPMUPOBAHHOCTb YMEHHUS OIpPENesATh BHJbl XHMHUYECKOM CBS3M B OpPraHUYeCcKHX
COEIMHEHUIX (OJIMHAPHBIE U KPATHBIE);

C(OPMUPOBAHHOCTb YMEHMSI NPUMEHSTh IOJOKEHUS TEOPUU CTPOCHMSI OpPraHMYECKHUX
BemiectB A. M. byriepoBa mis oOBSICHEHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, GU3NUECKUE U XUMUUYECKHIE
CBOICTBA TUIMYHBIX MPEACTaBUTENEH PA3IMUHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH,
STHJICH, MPOMWICH, aleTujeH, OyraaueH-1,3, metmnOyTtaauen-1,3, OEH305, METaHOJ, STaHOJI,
ATUJICHTJIMKOJb, [VIMLEPUH, (PEHOJ, aleTalbAeruj, MypaBbUHas U YKCYCHas KHCIJIOTBI, TJIIOKO3a,
KpaxmaJ, LeJIJIF0JI03a, aMUHOYKCYCHasi KHUCJIOTa), WIIIOCTPUPOBATh M'EHETUYECKYIO CBSI3b MEXIY
HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLMI C HCIOJIb30BAaHUEM CTPYKTYPHBIX
opmyur;

cOpMUPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh UCTOUHUKH YTIJIEBOAOPOIHOTO CHIphs (HEe(Th,
OPUPOJHBIA ra3, yrojib), CIOCOOBI MX NEpepabOTKU U MPAKTUYECKOE NMPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OpMUPOBAHHOCTh YMEHHUH NMPOBOJAUTH BHIYMCICHUS 110 XUMUYECKUM ypaBHEHUSIM (Macchl,
00bEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA MIIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO M3 UCXOJIHBIX BELIECTB UIIM IPOJYKTOB PEaKLIUN);

cOpMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METOAAaX HAy4YHOro
MO3HAHMSI, UCIOJIb3YEMbIX B XUMHUH MPU U3YUYEHUU BEUIECTB U XUMUYECKUX SBJICHUH (HaOmroaeHue,
U3MEpeHHe, SKCIEPUMEHT, MOACTUPOBAHNE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKHE 3HAHMS IS
NPUHATUS PEUICHUH B KOHKPETHBIX XMU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMU M HUX
IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJaTh IpaBUiIa IOJIb30BAaHUS XUMHUYECKOM IOCYIOH U
n1a00paTOpHbIM 000pYAOBaHUEM, a TAKXKE NpaBUia OOpallleHUsl C BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU 110 BHIMOJIHEHUIO TAOOPATOPHBIX XUMHUECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHI IUIAHUPOBATH U BBHIMOJMHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpaleHus] OpraHUYEeCKUX BELIECTB MPH HArpEeBaHUU, MOITYYCHHE ITHJIEHA M W3YYCHHE €ro
CBOWCTB, KaUEeCTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, AeHATypalus OEIKOB IpPH HArpeBaHUH,
LIBETHbIE pPEAKLUU OEJIKOB) B COOTBETCTBUH C MpPAaBUJIAMU TEXHUKHU OE€30MaCHOCTU MpPU 00pallleHuU
C BeLIeCTBAaMM M JIaOOpaTOpPHBIM O00OpYJOBaHHEM, IPEACTaBIATh PE3yJbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX peakiuuid u (HOpMyIHpoBaTh
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUW KPUTUYECKH AaHAIU3UPOBATh XWMHUYECKYI HH(OpMAIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopMmaluu, MHTEpHET U APYTUX);

cOpMUPOBAHHOCTh yYMEHUH COONIOJATh TMpaBUja HKOJOTMYECKH I1eJ1ecO00pa3HOro
MOBEJEHUSI B OBITY M TPYAOBOH MAEATENBHOCTH B II€JIIX COXPAaHEHUS CBOErO 370pOBbS U
OKpY’Kalollleld MPUPOJHOW Cpeapl, OCO3HABATH OMACHOCTb BO3JEHCTBHUS HA >KUBBIE OPraHU3MBbI
OIpeeNEHHBIX OPraHNYECKUX BELIECTB, TOHMMas cMbici nokasarens [1/1K, noscHaTs Ha nmpumMepax
CHOCO0bI YMEHBIIEHUS U IPEJOTBPALICHHSI UX BPEJHOTO BO3/IEHCTBUS HA OPraHNU3M YElIOBEKa;

Ui O0y4arolMxcsi € OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS: YMEHHE NPUMEHSTH



3HaHUsI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBJICHUI;
JUI CJENbIX U CIa0OBUAAIIMX OOYYArOIIMXCS: YMEHHE HUCIOIb30BaTh PEIbe(HO-TOUCUHYIO
cuctemy obo3naueHuit JI. bpaiis aj1st 3anucu XUMUYECKUX (OpMY.I.

11 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS Kypca «O01mas 1 HeOpraHU4ecKas XUMHUsD OTPaXKaroT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O XHUMHUYECKOW COCTaBIISFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJM XUMHUHU B TMO3HAHWUU SBICHHA TPHUPOIbLI, B (OPMUPOBAHUM MBILIUICHUS U
KyJIbTypbl JHYHOCTH, €€ (YHKIMOHANBHOW TPAMOTHOCTH, HEOOXOJUMOW [l  peIleHus
MPAaKTUYECKUX 3a7ad U DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
NPUPOJTHON CPEAE;

BJIQJICHHE CUCTEMON XMMHYECKHX 3HAHHM, KOTOPasi BKJIFOUAET: OCHOBOIIOJIATAIOINE TTOHATH S
(XMMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JeKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJSIDHBI 00BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBaJieHTHAsi, WOHHAsS, METAJUIMYECKas, BOJIOPOAHAsA), KPUCTAILTMYECKas
pemérka, TUMNBl  XUMHUYECKHX  pEaKIud,  pacTBOp,  DJIEKTPOJIUTHI,  HEIEKTPOJIHTHI,
EKTPOIUTHYECKAS IMCCOLUALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOU PEAKLUH,
XUMHUYECKOE pPAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHsS BJICKTPOJUTUYECKOW JMCCOLMALINH,
nepuoguyeckuii 3akon J[. . MenneneeBa, 3aKOH COXpaHEHUsI MACChl BEILIECTB, 3aKOH COXPaHEHUS
U TPEBpalleHUs] YHEPTUU MPU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMUHU, MUPOBO33PEHUYCCKM € 3HAHMS, JIKAIME B OCHOBE TOHUMAaHUSI TPUYMHHOCTU U CH CTEMHOCTH
XUMUYECKUX SIBJICHUU, (PAKTOJIOTMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBE, IONYUYCHHH U
0€30MacHOM HCIOJb30BAHUU BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH
JIesITeIbHOCTH YEJIOBEKa;

cOpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIC MPU3HAKU TOHSATHH, yCTaHABIMBATh UX
B3aUMOCBSI3b, UCIOJI30BAaTh COOTBETCTBYIOIINE IMOHATHS TIPH OMMCAHUN HEOPraHUYECKUX BEIIECTB
Y UX [IPEBpalICHU;

chOpPMHPOBAHHOCThL YMEHHH WCHOJNB30BATh XUMHUYECKYIO CHUMBOJIMKY IJISi COCTaBJICHHS
(GOopMyIT BEIIECTB M YPAaBHEHUI XUMHUYECKUX peakiuii, cucremarnueckyto HoMmeHkIatypy (IUPAC)
U TPUBUAIBHBIE HAa3BaHUS OTIEIbHBIX HEOPraHMYECKUX BELIECTB (YrapHbli ra3, yIrJeKUCIbIM ras,
aMMHMaK, raiméHasi U3BeCTh, HerauéHasi U3BeCTh, MUThEBask CO/la, MUPUT U JIPYTHE);

chOpPMHPOBAHHOCTh YMEHUHW OMpPEEsATh BAJICHTHOCTh M CTEIICHb OKHCICHUS XHUMHYECKHX
AJIEMEHTOB B COCIIMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHUUYECKOW CBS3M (KOBAJICHTHAs, NOHHAS,
METaJUTMYeCcKasi, BOJOPOJHAS) B COCNUHEHHSIX, THI KPUCTAUIMUYECKOW PEmIETKH KOHKPETHOTO
BElIECTBA (AaTOMHAs, MOJIEKYJSIpHAs, HOHHAs, MeETaJUIMYecKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COETUHECHUI;

chOpPMHPOBAHHOCTh YMEHHI YCTaHABIUBAThH MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB MO
UX COCTaBy K ONpENeNEHHOMY KJACCy/TpyIIe COeIWHEHHH (IpOCThle BeUIeCTBA — METAIIbl U
HEMETaJUTbl, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCU B, COJIN);

cOpMUPOBAHHOCTh YMEHUI PaCKpHIBATh CMBICI Meproandeckoro 3akona J[. . Menneneena
Y IGMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHHYIO U TPOTHOCTUYECKYIO (DYHKIINH,

chOpPMHPOBAHHOCTh YMEHUM XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHToB 1—4 nepuonoB Ilepuoanueckoil cucrembl xumudeckux 3iemeHToB . M. Menneneesa,
UCIIOJIB3YS TOHATHS «S-, P-, U-3JEKTpOHHBIC OPOUTANNY, «IHEPreTUYCCKUE YPOBHHY», OOBSICHSITDH
3aKOHOMEPHOCTH U3MEHEHMs] CBOMCTB XMMMUYECKHX 3JIEMEHTOB U MX COCJMHEHUM MO MepuoaaMm u
rpynnam [lepuonndeckoil cucteMbl XuMudeckux 3nemeHToB J[. 1. Meneneena;

chOpPMHPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T'€HETHYECKOU
CBS3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C TOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIU;

COPMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATH XHUMHUYECKHE PEAKIUU 10 Pa3INnIHBIM
pU3HAKaM (YHCITy ¥ COCTaBY pearupyroIIUX BEIIeCTB, TEIUIOBOMY 3P GhEKTy peakiiu, U3MEHEHUIO
CTETEHEH OKMCIICHHS 2JIEMEHTOB, 0OpPaTUMOCTH PEAKIIUU, YIaCTHIO KaTaJInu3aTopa);



chOpPMHPOBAHHOCTh YMEHUN COCTaBIATh YPaBHEHUS PEAKIUMN PA3JIMYHBIX THIIOB, MOJIHBIE U
COKpaIEHHBIE YpPaBHEHHsI pEaKIUil MOHHOTrO OOMEHa, YYHTBIBas YCIIOBUS, MPH KOTOPBIX 3TU
peaKuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH PEAKINH, MOATBEPKAAI0IINE KaYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM ITyTEM HMOHBI, PUCYTCTBYIOIINE B
BOJHBIX PacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUN PpACKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIIHii MOCPECTBOM COCTABIICHUS IIEKTPOHHOT O OaaHca dTUX PEaKIIHii;

cOPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakiiu OT
pa3NMUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO pPABHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3nencteus (npunuun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepPH30BaTh XMMHUYECKHE IPOLECCH, JIEKAIIUEe B OCHOBE
IPOMBIIUICHHOTO TOJy4YE€HUS CEpHOM KHCJIOThI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
NpeACTaBICHUH 00 OOIIMX HAyYHBIX MPHUHIMIAX WU HKOJOTMYECKUX IpoOeMax XHUMHYECKOIo
IIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh YMEHUHN MTPOBOAUTH BHIYUCIICHUS C UCIIOIb30BAHUEM MOHITHS «MaccoBast
JIOJIL BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B MPU XUMHUYECKUX PEAKIUAX, MACCHI
BellecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM 00bEMY OIHOrO U3
YYacCTBYIOUIMX B pEaKlUU BEIIECTB, TENJIOBOro 3QeKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHUs
MAaccChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHH;

chOpMHPOBAHHOCT, YMEHHI COOJIIO/IaTh TpaBWiA IMOJIH30BAHUS XUMHUYECKON IMOCYAOH H
na0opaTopHbIM 000pYAOBaHUEM, a TAKXKE€ MpaBuUia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBIMIOJTHEHUIO TaO0OPATOPHBIX XUMUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHHMI IUIAHUPOBATh M BBIOJHATh XUMHYECKUH DKCIEPUMEHT
(pa3noxkeHue MmepoKcua BoAOpoia B MPUCYTCTBUM KaTalu3aTopa, ONpPEaeiIeHUE CPeabl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, BIMSHUE Pa3IHYHBIX (DAKTOPOB Ha CKOPOCTH
XUMHMUYECKOI peaklMy, peakluu HOHHOT0 0OMeHa, KaYeCTBEHHbIE PeaKIIMU Ha Ccyibdar-, kKapOoHaT-
U XJOpPUA-aHMOHBI, HAa KAaTHUOH AaMMOHMs, pPEUICHHE OHKCIEPUMEHTAIBHBIX 33/ad MO TeMam
«Metamnsl» u  «HemeTamnbl») B COOTBETCTBMM C NpaBWJIaMU TEXHUKU O€30MAaCHOCTH IpU
oOpallleHuu ¢ BemecTBaMH W JabOpaTOpPHBIM O0OPYZOBAaHHEM, IMPEACTABIATh PE3yJIbTATHI
XHUMHUYECKOTO DJKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX pEAKIHUNA U
(bopMyIHpOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJM3UPOBATh XUMHUYECKYI0 HWH(pOpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CpEACTBa MAacCOBOM KOMMYHHUKAIMK, IHTEpHET U IPYTUX);

cOpMUPOBAHHOCTh yYMEHUH COONMIOJATh TMpaBUja HKOJOTMYECKH I1eJ1ecO00pa3HOro
NOBEJEHUS B OBITY M TPYAOBOM MAEATENbHOCTH B ILEJIAX COXPAHEHMsSI CBOEro 3/10pOBb U
OKpYXaloIled NPUPOAHON Cpelbl, OCO3HABATh ONACHOCTb BO3ACHCTBUS HA >KMBBIE OPraHU3MBI
ONpEeNEeNEHHBIX BEUIECTB, MOHMMast cMbica mokazatens [IJIK, mosicHaATh Ha mpumepax CHocoOBI
YMEHBUIEHUS ¥ IPEIOTBPALECHUS UX BPEHOTO BO3/IEHCTBUS HA OPraHU3M YEIOBEKA;

Uil O0y4arolmmxcss C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbsS: YMEHHE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMUYECKUX SABJICHUM;

JUIS CJENbIX U C1a0OBUAAIIMX OOYYaroIIMXCSl: YMEHUE HUCIOJb30BaTh PEIbEPHO-TOUEUHYIO
cucremy obo3Hauenuit JI. bpaitng ans 3anucu xumMuueckux Gopmyit.



4. TemaTuyeckoe NJIAHUPOBaHME, B TOM YHCJe C y4eTOM
padoyeii NporpaMMbl BOCIIMTAHUS
Ba3oBblii ypoBeHb

10 kaacc
DJIEKTPOHHBIE ®opma
KosnuecrBo
(undposbie) peanu3zanuu
Ne aKaJleMU4eCcKuX
Temal/paznen yueoHo- BOCIUTATEIbHOTO
n/n 4acoB,
MeTOoANnYecKHe MOTEHIMAJIA TeMBbI
OTBOJUMBIX Ha
MaTepHaibl

OCBOCHMEC TECMbI

Pa3znen 1. TeopeTuueckue o

CHOBBbI OPraHN4YeCcKOM

XMMHH

11

[Ipenmer
OpraHUYEeCcKOu
xumuu. Teopus
CTPOCHUS
OpraHUYECKUX
coenquHeHnt A. M.
byrtneposa

Hroro nio pazaeny

Pa3jnen 2. YrieBoaopoasl

2.1

[IpenenbHbIE
YIJIEBOIOPOBI —
aJIKaHbI

2.2

HenpenenbHbie
YTJIEBOJIOPOJIBL:
aJIKEeHBbI, aJIKaJHEHBbI,
AJIKMHBI

2.3

ApomaTtudeckue
YIJ1€BOAOPOIBI

2.4

[Ipupoausie
HUCTOYHUKHU
YIJIEBOAOPO/IOB U UX
nepepaboTKa

Uroro no paszneny

13

Pasnea 3. Kucaopoacoaep:kamue opranHudecKue coelnHeHnst

3.1 Cnuprtel. @eHon 3
AJbIeruael.
39 Kap6onoBrie 7
KHUCIOTEL CIIOKHEIE
3pupbI
3
3.3 VYraeBoasl




Uroro no paszneny

13

Pa3nen 4. A3zoTcoaepxkamye OpraHudecKue coe{uHeHust

AMUHEL.
4.1 AMUHOKUCIIOTEL 3
benku
Hroro no pazneny 3

Pazgea S. Beicokomos1eKyJISIpHBIE COEANHEHUSA

51 ITmacTMmaccshl. )
Kayuyku. Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YJACOB I10
ITPOI'PAMME
11 xmacc
DJIeKTPOHHbIE ®opma
Koanuecrso | (unpposbie) peain3aliuu
Tema/paznen aKaJIeMHYECKHX y4eOHo- BOCIIMTATEJIBLHOT'0
n/n 4acoB, OTBOAUMBIX | MeTOIHYECKHE MoTeHIUAIa TEMbI
HA 0CBOEHHE TEMbI MaTepHaIbl

Pa3nea 1. TeopeTuueckne 0CHOBbBI XUMHHU

CrtpoeHue aToMOB.
[Teproanyeckuii 3aK0H
u Ilepuoanueckas

.1 | cucreMa XMMUYECKUX 3
anemenToB /1. U.
Menpeineesa
Ctpoenue BeliecTna.
9 MHuoroo0pasue 4
BEIIECTB
6
3 XuMHUYECKHE peakiuu
Hroro no pasneny 13
Pa3jnea 2. Heopranuueckasi Xxumust
6
1 MeTtannbl
2 Hemerammst 9
CBs13p HEOPraHUYECKHUX
3 | M OpraHnvecKux 2
BEIIECTB
Wroro no pazneny 17




Paznea 3. XuMuse M :KM3Hb

1 XUMHUA U KU3HD 4

Hroro no paszneny 4

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME




IIpunoxenue

Tabauia KajJeHIapHo-TeMaTHYeCKOI0 IJIAHHPOBAHMS M0 KOHKPETHOMY NpeAMETY, KYPCY

10 kaacc

n/n

Tema ypoka

Jlara
mno
IUIAHY

Jara
no

paxkry

KoppexTupoBka

Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHuveckoil xumuu (3 yaca)

IIpenmeT opraHu4eckonl XuMuu, eé

1 BO3HUKHOBEHUE, PAa3BUTUE U 3HAUYCHUE

2/ Teopus cTpoeHUsI OPraHUYECKUX COECAMHEHUI
A. M. bytiiepoBa, €€ OCHOBHbIE MOJIOKEHUS
[Ipencrasnenue o knaccuduxanuu

3/3 OpraHMYecKuX BellecTB. HomeHnknaTypa

(cucrematnueckasi) U TPUBHAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

Pa3znen 2. Yraesogopoas! (13 yacos)

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI

4
pAn

5 MertaH 1 3TaH — NpOCTEHIINE IPEACTABUTEIN
aJIKaHOB

6 AJKEHBI: COCTaB U CTPOEHHE, CBOICTBA

7 OTHJIEH U TPONUJIEH — IpOoCTeNIIne
MPEACTaBUTENN aJIKEHOB

8 IIpakTnueckas padora Ne 1. «Ilonyyenune
ITHJIEHA M U3YYeHHe ero CBOiicTB)»
Anxanuensl. byranuen-1,3 u metunoyraaueH-

9 1,3. [losyueHne CHHTETUYECKOrO Kay4yKa U
PE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS,

10 TOMOJIOTUYECKUH Psift. ALlETUIIEH —
MPOCTEN NI TPEACTABUTEND AJTKUHOB

1 Bbruncnenus 1o ypaBHEHUIO XUMUYECKON
peaxkiuu

12 Apenbl: 0€H301 1 TOJIyoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckasi CBsi3b yrieBOOPO/IOB,
MpPUHAUIeKAIINX K Pa3IMYHBIM KJIaccaM
[TpupoaHBIE NCTOYHUKHU YTIEBOAOPOIOB!

14 MPUPOHBIN Ta3 U MMONYTHBIE He()TIHBIC Ta3kI,
He(Th U IPOIYKTHI €€ nepepadoTKu

15 [IpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB:




NPUPOJIHBIN T'a3 U MOMYTHBIC HEPTAHBIC Ta3bl,
He(Th U IPOIYKTHI €€ mepepadboTKu

KonTtpoJbHas padoTa o pasaeay
«¥Yrjaesoaopoann» Nel

16

Pasnen 3. Kuciiopoacoaepaxamme opranndeckue coeqnnenus (13 vacos)

17 HpeI[eJ'II)HI)Ie OAHOATOMHBIC CIITMPTBI: MCTAHOJI
1 3TaHoi. Bogopoanas cBsi3b

18 MHOroaToMHbBIC CIIMPThI: OTUJICHITIMKOJIb U

TIMIEPUH

19 ®eHou: cTpoeHNe MOJIEKYJIbL, (PU3UYECKUE U

XUMHYCCKHE CBOU CTBa, IPUMCHCHUC

20 Anpaeruapl: GopMabIerua U alleTalbIerul.
ArletoH

21 OnHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE

KHCJIOTBI: MyPaBbUHAs U YKCyCHast

29 IIpakTnuyeckas padora Ne 2. «CBoiicTBa
PacTBOpPa YKCYCHOM KHUCJIOThI»

23 CTeapI/IHOBaﬂ " OJICKMHOBAs KHCJIOTBI, KaK

MPEACTAaBUTEIN BBICIINX Kap6OHOBBIX KHUCIIOT

24 MpI1a KaK COJIM BBICIITHX Kap60HOBLIX KHCJIOT,

HUX MOIOIIEE NeHCTBUE

CrnoxxHbie 2upbI KaK TPOU3BOIHBIC
25 KapOOHOBBIX KHCIIOT. ['MAPOIN3 CIOKHBIX

3¢upoB

26 Kupsl: rugponus, npuMeHEHHeE,
Ouosornueckas poib KUPOB

VYrieBosbl: cOCTaB, KIacCH QUKALIMSL.
27 Baknelimme npecTaBuTeNn: II0K03a,
bpyKkTO3a, caxaposa

KanMaJ'I H OEJUII0JI03a KaK ITPUPOAHBIC
MMOJIMMEPbI

28

KoHnTpoJbLHas padora no pasaeay
29 «Kucaopoaconepxanme opraHndecKme
coeauHeHus» No2

Pa3neun 4. A3oTcoaep:kamue opranudeckue coeuHenus (3 yaca)

30 AMUHBI: METUJIAMHH U aHWINH

AMHHOKHCIIOTHI KaKk aM(OTepHbIE
31 OpraHUYECKHE COCTMHEHUS, UX OMOJIOTHYECKOe
3HaueHue. [lenTuabl

32 benxn xak MNpUPOAHBIC BEICOKOMOJICKYJIAPHBIC

COCINMHCHUA

Pa3nen 5. BoicokoMosiekyIsipHble coeqMHEHHs (2 Yaca)

OCHOBHBIE TTOHATHST XUMHH

33

BBICOKOMOJICKYJIAPHBIX COG}IHHCHI/Iﬁ




34

OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
[Tnactmaccel, KaydyyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

11 kaacc

n/n

Tema ypoka

Jlara
no
IUIAHY

Jlara
no

paxry

KoppekTnposka

XUMHYECKUN 31eMeHT. ATOM. DJIeKTpOHHAas
KOH(UTypalus aTOMOB

Ilepuonnuecknii 3akoH u llepuonuyeckas
CHCTEeMa XUMHYECKUX 31eMeHToB [[. H.
MenpneneeBa, UX CBSI3b C COBPEMEHHOU
TEOpUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHCHHSI CBOMCTB
XUMHUYECKUX 3JICMECHTOB M UX COCAUHEHHH 110
rpynnam u nepuojaM. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
xumudeckux 3neMmeraTos .M. Menneneepa B
pa3BUTHH HAYKH

Crtpoenue BeniecTBa. XUMHUYECKas CBs3b, €6
BU/IbI; MEXaHU3MBI 00PAa30BaHUsl KOBAJIEHTHOMN
cBsA3U. BonopoaHas cBs3b

BaneHTHOCTh. DIeKTpOOTPUIIATENBHOCTD.
Cremnenb oxkucieHus. BemecTtBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[Tonarue o nucnepcHbIX cucremax. McTuHHBIE
Y KOJUIOMJHBIE pacTBOPbI. MaccoBas 10s
BEILIECTBA B pacTBOpPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX coeNnHEHUH. [ eHeTnueckas
CBSI3b HEOPraHMYECKU X BEILECTB, PAa3IUYHBIX
KJIaCCOB

Knaccuukanust XMMUIECKUX PEaKIui B
HEOPraHWYeCKOM U OpPraHuvyecKol XUuMHUHU.
3aKOH COXpaHEHHUS MAaCChl BEIIECTB; 3aKOH
COXPaHEHUSs U MPEBPAICHUS SHEPTUH TTPU
XUMHUYECKUX PEAKIUSIX

Ckopocts peakuuu. O6paTUMbIE peaKIIHH.
XUMHUUYECKOE pAaBHOBECHE




10

IIpakTuyeckas padora Ne 1. «Biausinue
Pa3JIHYHBIX (P)AKTOPOB HA CKOPOCTh
XMMHYECKOH peakiuumn»

11

DnekTponmTryeckas nucconuanus. [TorsTre
0 BogopoaHoM mnokaszatene (PH) pactBopa.
Peakuuu nonnoro oomena. I'mapomnus
OpPraHu4eCKuX U HCOPraHM4CCKuXx BCIICCTB

12

OKHCIUTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.
[TousiTHE 00 ANIEKTPOM3E PACIIIIABOB U
pacTBOPOB coJIeit

13

KouTpoJnHas padoTa o pasaeay

«TeopeTnueckue 0CHOBLI XMMHH)

14

MeTannsl, nx nonoxeHnue B [lepuonunueckoi
cHUCTeMe XUMHUYeCKHuX dnemMeHToB []. Y.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atoMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB

15

CrutaBbl METaJUIOB. DJIEKTPOXUMHUYECKUH DSt
HaIpsSHKECHUN METaIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEUIINX METAJJIOB
(HaTpuit, KaJIUi, KaJablUi, MAaTHUH,
AJTIOMUHUN) U UX COCIUHEHUN

17

XUMHUECKHUE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHUN

18

XUMHYecKHe CBOMCTBA ITMHKA, JKeJie3a U X
COeIUHEHNN

19

IIpakTnueckas padora Ne 2. "Pemenne
IKCNEPUMEHTATBbHBIX 32/1a4 110 TeMe
«Metamab»"

20

Hewmeramnsl, ux nonoxenue B [lepuoandeckoit
cHUCTeMe XUMHUYeCKHuX dnemMeHToB []. Y.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

21

@dusnyecKue CBOMCTBAa HEMETAIIOB.
Annotponus HeMeTauioB (Ha mpuMepe
KHCIIOpoAa, cepbl, pocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOI€HOB, CEPhI U MX
COeIMHEHUN

23

XuMHUecKHue CBOMCTBA a30Ta, pocodpa u ux
COEIMHEHUU

24

XVWMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COECIUHEHUN

25

IIpumMeHeHr e BaXXHEHIIIMX HEMETAJIJIOB U UX
COeINHEHNNU

26

O00011IEHNE U CUCTEMATU3ALAA 3HAHWI 1O
teme «Hemeramby. BeraucieHus mo




YpaBHCHUAM XUMHNYCCKHUX peaKI_II/Iﬁ n
TCPMOXUMUYCCKUC paC‘léTBI

27

IIpakTnueckas padora Ne 3. «Pemenne
IKCMEPUMEHTATBHBIX 32124 M0 TeMe
"HemeTtasnabl"»

28

KounTpoJbnLHasg padora no reMmam

«Metagabsl» 1 «HeMeTaaab»

29

HCOpI‘aHI/I‘-IGCKI/Ie U OpraHu4eCKuC KM CIOThI.
HCOpI‘aHI/I‘-IGCKI/Ie U OpraHu4eCKuc OCHOBAaHUA

30

AmpoTepHbIe HEOpraHUYECKue u
OpraHu4ecKue coelMHeHus. [ eneTnyeckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

31

Poib xuMum B 00€CIIEUESHNH SKOJIOTHUECKOM,
SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH,
Pa3BUTHHU MEAUITHBI

32

[IpencraBnenus 00 0OMMX HAYIHBIX
HMPUHIKIIAX TPOMBIIILICHHOTO TOIYyYeHHUs
BAXKHEUIIINX BEILECTB

33

YemoBek B MHPEC BEUICCTB U MAaTCPHUAJIOB

34

XuMHUSI U 310pOBbE YeJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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