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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
yueOHoro mpeaMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPENEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHus, pe3yJabTaToB OOy4eHHs U TpeOOBaHUW K YPOBHIO TOIATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO o00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O U TNpUpOJHOW cpeae. Peammsyercs xumuueckoe oOpa3oBaHUE
00yJaroUuIxcs Ha YpOBHE CpPEeIHEro o0Iero oOpa3oBaHusl CpeCTBaMU y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX Ienell MW NPUHILHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U XU3HU Kaxaoro ujaeHa obOmiectBa. CoBpeMEHHas XMMHUSI KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHIIMMM UEISMH W TMPUHIIMIAMU CPEIHETO OOIIEero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJAOJIKCHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUS KOTOPBIX SIBJISTIOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
oprann4yecko xumuu. @opMuUpoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YyUYCHUU
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  PAa3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
MpeACTaBIeHud o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEACTABICHUS O XUMHYECKON CBSI3U, KIacCU(DUKAIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsi M3Y4YEHHbIH HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O00ydaromMcesl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIUMI,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKLUMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX M INPUMEHEHUH, a TAKXKE O XMMHMUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
OPYTMMH HAayKaMH, PAacKpbIBAlOT €€ pOjb B MO3HABATEILHOM WU IPAKTUYECKOU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH MHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pELICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MeEXAy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TaKKe TpobsieM cOepekeHHs] YHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOy4Jaromuxcs NPUHSTHIE MPOTPAMMON IO XUMHUU TMOJIXOJbI K OIPEACICHUIO
collepKaHUs M TIOCTPOEHUS TpeaMera mpeaycMaTpuBaloT (OpPMHUPOBAHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUM, MMEIOIUX 0a30BO€ 3HAUEHUE I
pa3MYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOseM, IOUCKa, aHalau3a |
00paboTku nHGOPMAIIIH, HEOOXOIUMBIX NI MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, IPHU OMPECICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCS (POpMHpOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MMPOBOW KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMU LEISIMH H3y4eHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUHU,
OCBOCHHE S3bIKa HAayKH, YCBOCHHE M TMOHHMAHHE CYITHOCTU JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHEH
WX Pa3BUTHS ¥ CTAHOBJICHUS;

e (OpMHPOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPUEHTUPOBATHCS B MHPE BEIIECTB W XHMHUYCCKHUX SIBIICHUM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHI M CITIOCOOOB JIESATEIEHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOACHHEM IpaBWII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, copepxaTenbHas XapaKTepUCTHKA TIeJIeH U 3a/1au U3ydeHUs
npeaMeTa B IMporpaMMe 10 XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMH MPUOPUTETAMHU B CHCTEME cpefHero obmiero oopazoBanusi. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTermeHu OTHAETCS  NPEarnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CcojepX aHus OOydeHHs, OPHUEHTHPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pelIeHUs TPAKTUYECKUX 3a1a4.

B cBsi3u c 3THM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMHUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPHUHITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITICTEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYCHHUE JUISI PA3TMYHBIX BHJIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, MONCKa, aHam3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsI TPHUOOPETEHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JIs OICHKA C TIO3HITHMA
HKOJIOTUYECKON Oe30MacCHOCTH XapakTepa BIHSHHUS BEIIECTB W XHMHYECKHUX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpPEAMETHON 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYeCcKUX BeulecTB. [omosorusi, wW3oMepHUs. XHUMHUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpALICHUN:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHMYECKHX BEIIEeCTB, HAOIIOJIEHUEe U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALICHUIO OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U MPONUIEH —
IpocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOICTBa
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nosuMmepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMIINN MpenCcTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklUMy TUIPUPOBAHUS, TAIIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U NpUMeHeHue. 10.1yon:
cocmas, cmpoenue, usuyeckue U  XumMuyeckue ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoIyyeHue u npumeHenue. TOKCUYHOCTH



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeiii ra3 M IIOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaauTH4eckuil), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMH [0 U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkammue opranudeckKue coeIMHEHHUA

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUPTHI). [leiicTBue Ha
Opra’usM 4yesnoBeka. [I[puMeHeHne TIMIepruHa U 3TUIEHTJIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAUECTBEHHBIE PEAKIUH ), TIOJyUYEHNE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjacca KUCIOT, peakius dTepU(pHUKAIIK), TOTyYeHUE U IPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK IPEICTaBUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kKak npupojHbie monuMepbl. CTpoeHue kpaxmaia H
HeoNo3bl.  Pu3nyeckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOIM3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPALCHUMN:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoMm wMeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJICWCTBHE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH IPOAYKTa PEaKIMK IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIINN).

A3zoTconepxkaliie OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMHMHOKHCIIOT (Ha IpHMepe INIMIMHA). buomoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. IlepBuunas,
BTOpUYHAs M TPETUYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicoKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISPHAS
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIUHEHUNA —
MOJINMEPU3ALMS U MOJTUKOHEHCALUS.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kjmacce OCYIIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KJIacCU(UKaIMs, MepUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEJIMUMHBI M €IUHULIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypehl.

TexHonorus:: nUIIEBbIE IPOAYKTbl, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeeieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsI HEMOJISIpHAS W TMOJIIpHAsl, MOHHAs, MeTajuinueckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MIoHbl: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10Jisl BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenxkmnartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHWYECKONW XUMHM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHUYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHctpanus Taosmn «llepuoandeckas cucrema XxuMuueckux asnemeHntoB J[. U.
MeHneneeBay, U3y4eHHE MOJENICH KPUCTAUNIMUECKUX PEIIETOK, HAOIIOJCHUE |
OMHCaHWe JIEMOHCTPAITMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTalll3aTopa, ONMPEACIICHUE CPeibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHre pa3nuaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

PacuéTtel 1o ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHI C HCIOJb30BAHUEM MOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetamioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpeMHHUSI) MU HUX  COoeAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAIUIOB U UX COCAUHEHUM.



Meramisl. Ilonoxenue meramuioB B Ilepuoguyeckoil cucteMe XMMUUYECKUX
sanemeHtoB . . MenneneeBa. OCOOCHHOCTH CTPOEHHS SJIEKTPOHHBIX 000JIOUEK
atomoB MmeTasuioB. OOmue guszndeckue cpoiicTBa MeTauioB. CIlaBbl METaJJIOB.
DIEKTPOXUMUYECKUI P HANIPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kadui, KaJbIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl M3YUYEHHUs BEIIECTB W UX MPEBPALLCHUM:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJCHUE M OMNHCAaHWE JAEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMU
KHUCIIOT U IeJIouel, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CITU OHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIIECHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

YenoBek B MUpE BELIECTB U MATEPUATIOB: BAXXKHEWILIHNE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl Uil 3JIEKTPOHUKHA, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ynoOpeHus.

XuMHUs U 300pOBbE 4YEJIOBEKA: MpaBUjla MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeAMETHbIX  CBA3€W TMpU  HU3YyYEHUH  0OOwmer u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSATUH, SBISIONINXCS
CHUCTEMHBIMH ISl OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, KiacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PAIMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE MTOPOJIbI, TOJIC3HBIC HCKOTAEMbIC, TOITLIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpaKJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU HIEHHOCTSIMU
U HaealaMyd POCCHUHCKOTO TPa)KAaHCKOTO OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATETBHON M TPAKTHYECKOW JEATEIHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O CONMAIbHBIX HOPMAax M MOpaBUiIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U IOCIEIYIONIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHUS IEHHOCTeW 370poBOTO U Oe3zomacHoro o0pasza >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI 1LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyruX BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUUYECKOMY M3YUYEHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpaeKTOpUU
oOpazoBanus, Oyaymer mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHUSI )KMU3HU HA 3eMJIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAaHUS HEOOXOJMMOCTH HCMOJIb30BAHHS JIOCTMIKEHHH XUMHUH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HENPUATHS JICUCTBUN, NPUHOCAIIUX BpEl OKpYXKalolIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATETbHOCTU AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHMS CHeUM(PUKH XUMUM KaK HAayKH, OCO3HaHHMS €€ pOJIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, YHEPrE€THUECKOW, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
YCHEUIHOTO TPpyAa U HKOJOTMYECKH KOMGMOPTHOM >KM3HM Ka)XKJOTO 4YJeHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HaHMS JUJIS aHAJIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa3oBaHUIO0, K AKTUBHOMY TMOJYyYE€HHMIO HOBBIX 3HAHUM 10 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpPEeIHET0 001Iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAyUYHbIE TOHATHS, OTpaKarolle
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEUIECTBO, SHEPIus, SIBICHUE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecTieYnBaOIINE dbopmupoBaHue (G yHKIIMOHATBHO
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOEHHEBIC

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHWS W yYHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO  (OPMYJIIMPOBaTh W aKTyaIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENICNIATh eI JACITEAbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKH TOHSITUW W YCTAHABIMBATHh MX B3aUMOCBA3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 711 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBS3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHWH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh HA3BaHHBIE MOJICJIbHBIC MPE/ICTABICHUS JJIs1 BBIABICHUS XapaKTePHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKkiuu;

(dbopMynHpoOBaThH LIETU U 33]]a4H HUCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSL M OCHOBBI JIJIsi (P OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHHS ¥ BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIEeNOBATEICKOW W MPOCKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX WHGoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEepHETa), aHAMM3UpoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh Pa3IMYHbIE METO/AbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMAaNbHYI0  (OpMY  MpEACTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcCTBa Mpu pabore ¢
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJEH, (QOPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJlbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON paboThl MO HUCCIEAOBAHHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3UIMA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBiajleHUe YHUBEPCATBHBIMH PEryJISTHBHBIMHU NeHCTBUAMM:

CaMOCTOATENFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Iead MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUH TNpH
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIhCKUX 3a/ad, BbIOWpaTh Haunboee
b eKTUBHBIN CcrocOo0 HMX pemieHus ¢ Y4€TOM TMOJy4YeHHS HOBBIX 3HAHHHN O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XAMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XUMHUU B T[IO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUUECKUX 3a]1a4
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEILHOCTD, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO/ W a30TCOJEpKalllUe COCIUHEHHS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECKHE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCIIOJIB30BAaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIC TMPU3HAKU TOHSITHIM,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUUN YCTAaHABIMBATH MPUHAJIC)KHOCTh H3yUYCHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHUCIOPOJ | a30TCOACpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KHUCIIOTA, CTE€ApPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, IeJT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh yMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. byTtinepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nUecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (PEeHOJI, aleTalbIeru]l, MypaBbUHAss U YKCYCHasl KUCIOTBI, TJIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadbOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIuu 10 M3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
mocyJoi 1 jabopaTopHbIM OOOpYy/IOBaHMEM, a TaKKe TMpaBuiaa OOpamieHus C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIis OCTKOB MPH HArpeBaHWM, IIBETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucCH YPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJTU3UPOBATh XUMUUECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, UHTEpHET U Opyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA >KUBbIE OPraHU3Mbl OMPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEeAOTBpPALIEHUST UX BPEIHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3yabTaThl OCBOSHUSI Kypca «OOmas u HEopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B T[IO3HAHUU SIBIICHUH
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHHS TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPHUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
3JIEKTPOHHBIE OpPOMTANM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAs] JUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CHCTEMHOCTH XHMHYECKUX SIBJICHUN, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJIb30BAHWH BAXKHEHIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISABISATh XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(OpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY JIs
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cucremarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCHbIM Ta3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAsI, METAJUIMYEeCKasi, BOJOPOHAs) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpellbl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeiIEHHOMY Kiaccy/rpymme
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOINYECKOTO 3aKoHa JI.
W. MenpeneeBa U A€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
I10 Ieproam u rpymnmnam llepuoguueckoit cucteMbl XuMU4YeCKuX 3ieMeHToB . U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE T€HETHYECKOW CBSI3M MEXAY HEOPraHWUYECKUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHYECKHE PEAKIUU II0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEINIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHCICHHS AJIEMEHTOB, OOpPaTHUMOCTH
peaKIy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIMN pPa3TUYHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIICCTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayiaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIUy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMEIICHUS XUMHYESCKOTO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aercTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBas JIOJISI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(QekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS] MAcCChI
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
ocyJIol 1 jJabopaTopHBIM O00OpYyJOBaHHEM, a TakKe MpaBuiaa OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU MO BBIMOJHEHUIO JAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE CpEebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3INMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peakiuy,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KATUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1a4 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHnH C BEMIECTBAMHU M JTAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEaKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJNy4aeMyK0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsI M OKPYXAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOObl YMEHBIIECHUS W
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIsT 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IueHbl, ATTKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6
2.2 Hemeranmst 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypes!
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 0 0
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequaenuit A. M. byrieposa, eé 1 0 0
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuduxanuu
3 opraHnueckux BemiectB. Homenkinatypa 1 0 0
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB
4 AJKaHBbI: COCTanI/I CTpPOEHUE, 1 0 0
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIre 1 0 0
MIPE/ICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0
7 OTUJIEH U IPONUIIEH — MPOCTEHNIINE 1 0 0
MIPE/ICTAaBUTENH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 0 1
STUJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1 0 0

CHUHTCTUYCCKOT'O KaydyKa U PC3UHLBIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psijl. ALIETUIICH —
MPOCTEUIINI NPEACTABUTEIb ATTKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HePTSIHBIC
ra3bl, He)Th ¥ TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUIICHIIIUKOIb U
TIIULEPUH

19 @DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKHe
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

20 Anbnerunsl: popMaibaerua u
aneTanbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH 1 OJICMHOBasA KHCJIOTHI, KaK

23 MIPEJICTABUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JCHCTBIE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KiIacCUpUKAIIHS.

27 Baxwuelinme npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUJHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCcTeMa XMMHUYECKHUX 3jiemMeHToB JI. M.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB [[.1. Meneneena B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BCIICCTBA. XuMmuaeckas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BJIGKTPOOTPI/ILIaTeJ'IBHOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHbIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHUE

10

[IpakTnueckas pabota Ne 1. «Bnusiaue
pa3IMYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYeCcKas aucconuanus. [lousarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHWYECKUX BEIIECTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuze
pacImiaBoB U pacTBOPOB COJiei

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertamisl, ux nojoxenue B [leproauueckoi
cHCTEME XMMHUYECKHX 3eMenToB J1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUIOB (HATpUH, Kalui, Kaabllui, MarHui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIHU U UX
CoeqUHEHNN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Mertamis»"

20

HeMeTaJIJIBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIUsT HEMETAIUIOB (Ha TIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEeqUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, ocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yIriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHrE U cUCcTEMAaTU3alMs 3HAHUI IO




Tteme «Hemeramiery. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue

27 JKCIIEpUMEHTAIIBHBIX 33a4 110 TEME 1
"HemeTamnnl"»

28 KonTponsHas pabora no temam «MeTtasuibiy» 1
u «HemeTamibi»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[IpencraBnenus 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






