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MHOSACHUTEJIBHAS 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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢  yuérom Konmenuuu mnpemnogaBaHus
ydyeOHOro mpenmeTa «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHBIE OO0Opa3oBaTelIbHbIE MNPOrpPaMMbl, U
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 cTpareruy 00y4YeHusi, BOCIIUTAHUS M Pa3BUTHs O00YUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs M TpeOOBaHUW K YPOBHIO TOJITOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTallOM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pOBBI0 M NIpHUpPOAHOW cpene. Peamusyercss xumumyeckoe oOpa3oBaHHE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
MporpaMMe 1O XUMUU C YYE€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI M B MATEPHAIBHON XU3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1efleil M NPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XHMHUSI KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS UEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MaCHOCTH U OXPaHbBI 3JJOPOBBSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckas xumusi» U «OOm@as W HeopraHWyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTaHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUUW W3 OOIIelH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU HU3YyYECHHUH
npenMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEr0 MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuana u oOyClOBIeHa
UCTOPUYECKA  OOOCHOBaHHBIM  DPA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCOMHEHUN, a TaKKEe Ha YpPOBHE CTEPEOXHUMHUYECKHUX U  IJIEKTPOHHBIX
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 OCHOBHOI'O OOIEro oOpa30BaHUs IMEPBOHAYATILHBIC
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
paccMaTpuBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO o0O0mmero oOpa3oBaHUs
TeOpeTHYeCKuii martepuan M (HaKTOJOTMYECKHE CBEJCHHUS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O00ydaromMcesl TMPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJIOTMYECKUX IMO3UIIUH,



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

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HAayKaMH, PAacKpbIBAlOT €€ pOjb B II0O3HABATEIBHOW M IPAKTUYECKOU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHUH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYHUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH UHPOPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamMera «XUMHS»  JTaHHOTO  ypPOBHS  HW3Y4YEHUS  OPUCHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4aIOIIUXCS MUPOBO33PEHYECKON OCHOBBI JJI MOHUMAaHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM 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, PA3BUTHUS U COLHAIM3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COIepKaHWsI M TIOCTPOSHUS TpeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHUE
VHUBEPCAIBHBIX y4YEOHBIX JCHCTBUHM, UMEIONMX 0a30BOe€ 3HAYCHHUE IS
pPa3TUYHBIX BHJIOB JIEATCIBHOCTH: pEIICHHS Mpo0ieM, TMOWCKa, aHaiu3a U
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHET0 OOIETo 00pa30BaHMs, IIPH ONPEACICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHsl MpeIMeTa HampaBJICHUEM
MEPBOCTEIICHHOM 3HAYMMOCTU TPAJULIMOHHO MPU3HAETCA (POpMHUpPOBAHHE OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTU Ye€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
npeaMeTa SBISIETCS. BIIOJHE ONPaBJaHHbIM.



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

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPa, B OCHOBE KOTOPOWU
JeKAT KITIOUEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUHU,
OCBOGHHE S3bIKa HAayKH, YCBOCHHE M TMOHMMAHHE CYITHOCTU JOCTYIMHBIX
00001IeHNT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS ¥ CTAHOBJICHUS;

e (OpMHPOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMCHUH OPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYCCKUX SIBICHHH,
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.

Hapsiny ¢ atum, comepxatenbHasi XapaKTepUCTUKA [IEJIeH U 3a1a4 U3ydeHHs
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CHCTEME cpefHero obmiero oopazoBanusi. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJbIIeH  cTenmeHu OTAAETCsl  NPENNovYTeHUE
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYECHUS 3HAHWM U MPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

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

azanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMHUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITETEHIIN), WMEIIINX YHUBEpPCAJIbHOE 3HAYCHUE JUIsl PA3THYHBIX BUIOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, MONCKa, aHam3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsl TPHUOOPETCHHUS ONBITa JCSITCIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XWUMHUHU, a TakkKe I OICHKH C TO3HIUI
HKOJIOTUYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYCCKHUX
MPOIIECCOB HA OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMU, UCTIOJIB30BaTh
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, HA0II0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B pelIeHUU TIIOO0ATBHBIX MPOOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW MJI TPUHATHS TPaMOTHBIX pEIICHUH B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHON 00acTu «ECTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO61iee yuciI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XMMUH, Ha 0a30BOM ypOBHE
cpeaHero obiiero odpazoBaHusi, coctapisieT 68 yacoB: B 10 kiacce — 34 yaca (1
yac B Heaear), B 11 knacce — 34 yaca (1 yac B HeZe0).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepUajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHbIE MosI0kKeHUs. CTPYKTypHbIE (HOPMYJIBI
OpraHWYecKuX BewecTB. [omonorus, wu3omepuss. XHUMHYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

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

ODKCMEPUMEHTAIIBHBIE METOJIbl M3YUYEHHUS BEIIECTB U WX MPEBPAICHUIA:
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 (TUIaBlieHUEe, OOYTIIMBAHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AalIKCHOB: (U3MYECKHE U XUMHYECKHE CBOWMCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuusi nojaumepuszauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTMYECKUN psii. AUETUIICH
— TPOCTEMINNN MpenCTaBUTENb AQlKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUEe U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHE, (PU3UUYECKME M XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyUYCHHE U ONpUMeHeHue. 10.1yox:
cocmas, cmpoeHue,  @QusuyecKkue U  XuUMUYeckKue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NoayyeHue u npumeHenue. TOKCUYHOCTD



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

[IpuponHble UCTOYHUKHM YriIeBOAOPOAOB. IIpUpOAHBI ra3 U IOIYTHBIE
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 MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C o00pa3laMM IUIacTMacC, KaydyKOB M pE3UHBl, KOJUIEKLHUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBEJICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

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

Kucsopoaconep:kammue opraHnyecKkue coeIMHeHUus

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOAOpOAaMHU, TOPEHUE), MpUMEHEHHE. BoaopoaHbie CBSI3HM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleliCTBHME METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKa.

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

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U kemowuvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUMU OKUCICHHS U BOCCTaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMWCTBA,
o0miue Uil Kjlacca KUCIIOT, peaklus dTepuuKaiim), NoJydyeHUe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0HbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Heuoo3bl. Pu3nueckue W XMMHYECKHE CBOMCTBAa Kpaxmayia (TUAPOIH3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HAaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYE€CTBEHHBIC PEAKLUUU OJAHOATOMHBIX CIHMPTOB (OKUCICHHE >TaHOJa
okcugoMm wMeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUILEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
pOBE/ICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCITIOTHI.

Pacuérnble 3amaun.

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).

A3zoTconepxkaliye OpraHuuecKrue COeINHEHUS.

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

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHud. llepBuuHas,
BTOpUYHAsT M TpPEeTUYHas CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA 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 pEaKLUU OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOJBl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COECIAWHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE C oOpa3laMM MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCcTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3EU NPU U3YyUYEHUU OPraHUYECKON XMUMUHU B
10 kjmacce OCYIIECTBISETCS YE€pe3 HCIOJb30BAaHUE 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, aHaJU3, CUHTE3, KiIacCU(UKALUs, NEPUOANYHOCTb, HAOJIOEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (U3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

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

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

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIE CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPEenapaThl, MATEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOLIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl BbIJIECICHBI CIASAYIONIUE COCTABISIOIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIuluid 6a30BOI HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKONW KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeallaMd POCCUUCKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TIO3HABATEILHON M TPAKTHYECKOW EATEILHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJbHBIX 3aJ1au, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAYYHOMY HAacCJeIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanu3e uH(OpMaIMKM O TEPEOBBIX JOCTHKCHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMH, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE MOCJIEACTBUU 3THUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus1 TpaBmwiI 0e€30macHOTO OOpaleHusi C BelleCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JpYyruX BHUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAUBUIYAJIbHON TpPaeKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU I1eJI€CO00Pa3HOr0 OTHONIIEHUS K TMPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAaHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTHIXKEHUN XUMUHU IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HaJIU4MS Pa3BUTOrO SKOJOTHYECKOTO MBIILUICHUS, 3KOJIOTHYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouw,

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHM I11€IOCTHOTO
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
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOM HAMNpPaBIEHHOCTH W Ba)XHOM pOJIM B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, IHEPrE€TUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHEUIHOTO TpyAa W DKOJOTMYECKH KOMGMOPTHON KUZHM KaXKIOro YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



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

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJB30BATh XWMHUUYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaIIHSIX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIu4HbIX chepax npodeccuoHaIbHON
NEATEITbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHEero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIIPEAMETHBIEC) OOIIEHAayUYHbIE TOHSITHS, OTpaKarolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U CHenupUKy METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTH oOydJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

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

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHMKATHBHBIMA W PETYJISITUBHBIMH
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JTOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENENIATh eI JCITEAbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH MX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TMOHITUW W yCTAHABIMBATH MX B3aUMOCBSA3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJisI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

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

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PpACCYXJEHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuMUuUeckas ¢GopMmysa, ypaBHEHHE XHUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TIPECTABICHUS 1JIsI BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEMCTBHS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSI M OCHOBBI JIJIsi (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

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

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypebl MIHTEpHETa), aHATU3UPOBATh MH(POPMAIUIO PA3IMYHBIX BUAOB U (HopM
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
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, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HarJIATHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TMPE3CHTAIMel Pe3ylbTaTOB IMO3HABATEIBHON J1€ATENHbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
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:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau MW 3aJa4yd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIhCKUX 3a/ad, BbIOWpaTh Haunboee
b (eKTUBHBIN Ccrnoco0 HMX pemieHus ¢ Y4€TOM TOJyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
Y CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIONINE TOHATUS (XUMUYECKUN DJEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyia (pa3BEpHyTass U COKpall&HHAs), MOJb, MOJISIpHAas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsiJi, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHUCJIOPOJ W a30TCOJAEpKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (DAKTOJOTHYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
PAKTUYECKON 1eITeTbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
yCTaHABJIMBATh MX B3aUMOCBSI3b, UCIOIB30BATh COOTBETCTBYIOUIUE TOHSTHS MPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PpEaKIIuil,
M3rOTaBIIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPAIMH HMX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaByY U CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpynmne CoeAnHEeHU (yrieBOAOPOMAbI, KHCIOPOJ H a30TCOJAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homernkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTMEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOINWIICH, alleTHJICH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
dpykTOo3a, KpaxmMall, HeJUI0I03a, TJIUIUH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJJMHAPHBIE U KPATHBIE);



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

chOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3nYecKkue MU XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30J, METaHO], 3TaHOJ, STUJIECHIJIMKOJb,
JIMIEpHUH, (PEHOJI, aleTalnblIeru]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMU COOTBETCTBYIOIIMX XWMHYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTb YMEHHMS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEPepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS IO XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOoCyZIoM W Ja0OpaTOPHBIM OOOPYJOBaHMEM, a TaKKe MpaBuUiia OOpAIICHHS 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 H3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIECTB, JICHATYypaIisi OCTKOB MPH HATrPEBaHWH, I[BETHBIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TIpaBWJIAMU TEXHUKHA OE30MacHOCTH TpPU OOpamieHun ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCU YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GOopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJTU3UPOBATh XUMUUECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmainuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYNOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KMBBIE OpPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TPEeJOTBPALEHUS HX BPEIHOIO BO3JIEHUCTBHUS Ha OpPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue CoeIuHEHHUsI
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 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. Boigokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypest
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequaeHuit A. M. byrieposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencranenue o Kinaccuuxanuu
3 opraHnueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIre 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBONCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHNIINE 1
MIPEICTAaBUTENN AJIKEHOB
3 [Ipaktuueckas padora Ne 1. «ITomyuenue 1 1
STUJIEHA U U3yYEHHUE €0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psijl. ALIETUIICH —
MPOCTEUIINI NPEACTABUTEIb ATTKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, HeTh U IPOAYKTHI €€ iepepaboTKu
[IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB!

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

16 KountponbHas pabota no pasaeny
«YTIIeBOJIOPOIBI»

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

18 MHoOTroaTOMHBIE CIUPTHI: ITUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKHe
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbrerunsl: GopMaibaerua u
aneTanpiaeru. AeToH

21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTABUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIee JIeHCTBIE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBospl: cocTaB, KjlaccupuKarius.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
(dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJIUMEPBI
KoHTposbHas paboTta 1o pasaeny

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBL: METUJIAMHMH U aHHIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Ounosiornueckoe 3HaueHue. [lentuapl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIE TTOHITHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3a




[InacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




KonTtpoabHnas padora Nel nmo pasaeny «YrijieBoaopoabi»
Bapuanr 1
Yactpb A. TecToBble 3a1aHus ¢ BLIOOPOM OTBeTa
1  VYxaxwure oOmyro popmyny apeHOB
1) CiHzn +2 2) CiHap 3) CiH2n—2 4) CoHan 6
2  YKaXHTe K KaKOMY KJIacCy OTHOCHUTCS yriieBonopoa ¢ popmymnoit CHz — CHs
1) ankaHoB 2) aJIKeHOB 3) anKUHOB 4) apeHoB
3 VYkaxwuTe HazBaHHUe U3oMepa i BemiecTsa, hopmyna kotoporo CH,=CH-CH,—CHj;
1) 2-metunoyreH-2 2) 6yreHn-2 3) 6yran 4) Oyrun-1
4  VikaxuTe Ha3zBaHWe TOMOJIOra I nenraguena 1,3
1) 6yraguen-1,2 2) 6yraguen-1,3 3) npomraguen-1,2  4) nenraauen-1,2

5  Vkaxure Ha3BaHUE BEILIECTBA, ISl KOTOPOrO XapaKTEepHA PEeaKLUs 3aMeIlEeHUs

1) Oyran 2) Oyten-1 3) OyruH 4) 6yramuen-1,3
6  Ykaxute Ha3BaHWE BEUIECTBA, ISl KOTOPOTO XapaKTepHA PEaKIUs THIPUPOBAHUS
1) mponen 2) mponaH 3) oTan 4) 6yran
7 VYxaxwure popmyny Bemecta X B nenouke npespamenuit CHy — X — CyHs
1) CO; 2) CoH; 3) CsHs 4) CyHs
8  Vkaxwure, KaKylo peakiiio IPUMEHSIOT JUIsl MOJIY4eHUs YIIeBOJA0POIOB ¢ 6osee JIMHHOMN
LEMbIO
1) Bropna 2) Kyuepona 3) 3aiineBa 4) MapkoBHHKOBA

9  Vkaxwurte popMyibl BEIIECTB, KOTOPbIE BCTYMAIOT B PEAKIIMIO JIPYT C IPYrOM
1) CoHa u CH4 2) CsHgu Hy 3) CsHe u HO 4) CoHam Ho

10 Omnpenenute, CKOJIBKO MOJIEH YTIIEKHUCIOTO ra3a o0pa3yercsi MpH MOJTHOM CTOPaHUU METaHa
1) 1 mosb 2) 2 moJib 3) 3 moub 4) 4 moJb

11 CkoabKO JTUTPOB YIIIEKHCIOTO ra3a 00paszyercs Mpu CKUraHuu 4,2 T IporeHa
1)3,36 1 2) 6,36 1 3)6,72 n 4)3,42 n

12 VYcraHoBUTE COOTBETCTBHE MEXAY (OPMYIIO BEIIECTBA M KIACCOM YIIIEBOJOPOIOB, K KOTOPOMY
OHO MIPUHALICKHUT (20)

Dopmyna sewecmaa Knacc yenesodopooos
A) CsH14 1) apensl
b) CsHi2 2) aJyiKaHbI
B) CeHe 3) anKuHbI
I') CeHio 4) anKeHsbl

13 VYcraHoBUTE COOTBETCTBUE MEXY IPUPOIHBIM HCTOUHUKOM YIIJIEBOJAOPOIOB U IMIPOIYKTOM,
MOJIy4EHHBIM B Pe3yJIbTaTe €ro nepepadoTKU: K KaXI0# Mo3UINK, 0003HaYeHHON OYKBOH,



moaOepUTE COOTBETCTBYIONIYIO TO3UIINIO, 0003HAUCHHYIO 1TUpoii (26)

Hcmounux yeneeo0opooos

Ilpooykm nepepabomxu

A) monyTHbII HeTIHOMU Ta3

1) ammuaunas Bosia

b) Hedth 2) yKCyCHasi KHCJIOTa
B) yroup 3) kepocuH
4) nponan

Yacte b. 3aganus co ¢cBO0OIHBIM 0TBETOM

14 TIlepeuncnute 001acTU NPUMEHEHUS ANKEHOB (20)

15 Hanumure ypaBHEHUSI XUMHUYECKUX PEAKIIMH sl CIEAYIOMINX MTpeBpamieHuit (60)

CH4 — CH3Cl — CyHg — C,HsNOs,. [laiite Ha3BaHHs POIYKTaM PEAKIIUH

Yacte C. 3agaua

16 BriBeaute MoneKyIsIpHYIO (GOpMYITy YII€BOAOPOAa, MACCOBAs IO YIiiepoa, B KOTOPOM
coctaBisieT 83,3%. OTHOCHTENbHAS INIOTHOCTH ITAPOB ATOTO BEIIECTBA IO BOJIOPOY COCTABIISET

29 (46)

Kpurepuu oreHok
«5» - 21 — 27 6amnos (76 - 100%)
«3» - 9 — 10 6amios (34 — 46%)

«» - 13 — 20 6amnos (47 — 75%)

«2» menee 9 0aIoB




KountpoabsHnas padora Nel no pasaeny «Yr/jeBoaopoab»
Bapmuanr 2
Yactpb A. TecToBble 3aJaHus ¢ BLIOOPOM OTBeTa
1  Vkaxwure o0mryro Gopmyiry aIKeHOB
1) CiHazn +2 2) CiHap 3) CiH2n—2 4) CoHan 6

2  YKaxwuTe K KakoMy KJlaccy OTHOCUTCS yrieBonopon ¢ popmynoit CHz — C = CH;

|
CHs

1) ankaHoB 2) aJKCHOB 3) anKUHOB 4) apeHoB
3 VYkaxwuTe HazBaHHUe U3oMepa I BemiecTa, hopmyna kotoporo CHz - C=C — CHs
1) neraTnH-2 2) 6yran 3) Oyren-2 4) Oyrun-1
4 VYkaxuTe Ha3BaHWE TOMOJIOTA i OyTaHa
1) 6yren 2) 6yTtuH 3) nponan 4) npornex
5  VYkaxute Ha3BaHUE BEIIECTBA, IS KOTOPOTO XapaKTepPHA PEaKIUs 3aMEIICHUS
1) rekcan 2) rekcen-1 3) rexcun-1 4) rexcaauen-1,3
6  Ykaxute Ha3BaHWE BEUIECTBA, ISl KOTOPOTO XapaKTepHA PEaKIUs THIPUPOBAHMS
1) meTan 2) mponaH 3) nmponieH 4) oTaH
7  VYxkaxwute ¢popmyiy BemiectBa X B rienouke npeppaniennii CsHg — CH, = CH — CHz — X
1) CH,CI-CHCI-CH3  2) CH3-CCI-CH3 3) CH3-CHCI-CH; 4) CH,CI-CH>—CH3

8 yKa)KI/ITe, COrjIaCHO KaKOMY IMpaBUJIy OCYHIECTBIACTCA IIPUCOCIUHCHNEC I'aJIOTCHOBOA0OPOA0B K
HCCHUMMCTPUYHBIM aJIKCHaAM

1) Bropna 2) Kyuepona 3) 3aiineBa 4) MapKkoBHHKOBA
9  Vkaxwurte GpopMyibl BEIIECTB, KOTOPbIE BCTYMAIOT B PEAKIIMIO JIPYT C IPYTOM
1) CsHg u Oy 2) CoHam CHy 3) C4H1o u HCI 4) CoHs m H2O
10 Omnpenenute, CKOJIBKO MOJIEH YTIIEKUCIOTO ra3a o0pa3yercsi MpH MOJTHOM CrOPaHUU 3TaHa
1) 1 mosb 2) 2 MOJIb 3) 3 moub 4) 4 moJb
11 CkonpKko B rpaMMax HapoB BOJBI 00pa3yeTcs Mpu CKUraHuu 5,8 T OyraHa
1)9r 2) 15T 3)12r 4) 18T

12 VYcraHoBuTE COOTBETCTBUE MEXAY (POPMYIIOi BEIIECTBA M KJIACCOM YTJIEBOJIOPOJIOB, B
KOTOPOMY OHO IIPUHAUIEKUT (20)

Hazeanue sewyecmea Obwas opmyna yeneeo0opooa
A) GyTun 1) CrHan+2
b) nenran 2) CnHan
B) Genzon 3) CiHan-2
I') rexcen 4) CoHans




13 YcraHoBUTE COOTBETCTBUE MEXI1Y OPTaHMYECKHM BEIIECTBOM U €T0 MPUPOIHBIM HCTOUHUKOM
WA c0COOOM MPOMBIIIJICHHOTO MOJyYeHHS: K KaKA0H NO3ULIKMHU, 0003HAaUeHHOH OyKBOI,
0I0EPUTE COOTBETCTRYIOIIYIO MO3UIIHMIO, 0003HAYCHHYIO U poii (20)

Opeanuueckoe eeujecmeo IIpupoonulii ucmouHuk unu cnocob nonydeHus
A) 6eHzon 1) sByIIeTCS OCHOBHBIM KOMIIOHEHTOM IPUPOJHOIO ra3a
b) sTtunen 2) B 3HAUUTENbHBIX KOJMUECTBAX 00pa3yeTcs Npu KPEKUHTe
HeTH
B) metan 3) mony4aroT TpUMEpHU3alren aleTuieHa
4) moyyyaroT U3 CUHTE3-Ta a

Yactp b. 3apanus co cB00OAHBIM 0TBETOM

14 Tlepeunciurte o6nacTu MPUMEHEHUS AIKAaHOB (20)

15 Hanumure ypaBHEHUS XUMHUYECKUX PEAKIIMH JIs1 CISAYIONIUX MpeBpanieHuit (60)
CaC; — CoHy — CgHg — CsHsNO,. aiite Ha3BaHMS MPOJTYKTaM peaKInn

Yacts C. 3agaua

16 BeiBeauTe MOJICKYISIPHYIO GOPMYITY YTICBOI0POIa, MaccoBast A0S Yriiepoa u BOJAOPOia, B
KoTopoM cocTaBiisitoT 81,82% u 18,18% . OTHOCHTENbHAS TUNIOTHOCTH IMAPOB ATOTO BEIIECTBA
10 BOAOPOAy cocTaBisicT 2 (40)

Kpurepuu oreHok
«5» - 21 — 27 6amnos (76 - 100%) «» - 13 — 20 6amnos (47 — 75%)
«3» - 9 — 10 6amios (34 — 46%) «2» menee 9 GamioB




KonTpoabHnas padora Ne 2 mo pasaeny «Kucjopoacoaep:kamue opranmdeckme
COeJUHEHHUSD)
1 BapuanT

1. O6mas Gopmyna npenenbHOTO OAHOATOMHOTO CIIUPTA!
A) CnH2n+2 B) CnH2n+1OH B) Can-G F) CnHZnO

2. byranon pearupyer c:
A)NaOH B)Na B)H,O T) Cu(OH);

3. Jlns anberujioB XapakTepHa U30MEpHsL:
A) yrnepogHoro ckenera b) reomerpuueckas
B) nonoxxenns GpyHKIIMOHATBLHOM IPpyMIIbI I') nonosxenus 3amectutene

4. YKCycHast KHCIIOTA PEarupyer c:
A) Cu B) Na,CO3 B) KOH I') C2H;

5. CrosxHblIi 3(hHp MOYKHO MOJIYYUTh PEAKIIMEH:
A) rugponuza  b) atepudukanmu  B) runpupoBanust ') oxucnenus.

6. KauecTBeHHas peakuus Ha MIMLEPHH:

A) obpazoBanue rauniepara meau (11) sipko-cunero meera

b) oGecriBeunBanre OPOMHOMN BOIBI

B) mosiBnenue ocaaka cepedpa

I') BeLAeNIeHME BOIOpOIa IPU B3aUMOJICHCTBUH ¢ aKTUBHBIMH METaJlIaMU

7. Otnn4ne GeHOIOB OT OJHOATOMHBIX CITUPTOB MPOSIBIISIETCS B PEAKIIHH:
A) c xamuem  b) co cnupramu  B) co menoyamu  [') ¢ MeTaNIMYECKUM HaTpUEeM

8. BemectBo CH3- CH,; — CH — C = O ga3nIBaeTcH:
CH; H
A) 2-metwiiOyranans  b) 2-metmniOyranon  B) 3-metunnentananb, ') 3-MeTunameHTaHOI

9.I'pynnia — COOH nasbiBaeTcs:
A) anpaeruHoi b) kapOokcunbHOM
B) runpokcmibHoit ') KapOOHUIBHOM

10. CroxHbie 3pUpBI N30OMEPHBI:
A) kapboHOBBIM kHcioTaM b) npocteiM apupam  B) anprerugam  I') cnupram

11. Y)Kupsl — 310 croxHbIe 3)UpBHI:
A) ruueprHa 1 XKHUJIKAX KHCIOT b) rmuuepuHa u kKapOOHOBBIX KUCIOT
B) riauueprHa u BBICIINX XUPHBIX KUCIOT ') ciMpTa UM BBICIIMX KUPHBIX KUCIOT

12.2Tananb pearupyer c:
A) H,O B) H, B)CUSO4 F) CU(OH)2

13. ®opmyna nponaHOBON KUCIOTHI:
A) CHz - COOH b) C;Hs — COOH B) CsH7 — COOH I') C;Hs — COH



14. BemectBo, Gpopmyna kotoporo: CHz Ha3piBaeTcs:
CHsz - C-CHz
OH
A) 2-metmnmnponianon — 1 B) Oyranon- 2 B) 2- metmmponanon —2 ') OytunoBslii ciupt

15. ®ynkunonansHas rpynna - COH Bxoaut B cocras:
A) kapOOHOBBIX KUCIOT  b) aupoB B) cnupros I') anberunon

16. B pe3ynbTare ruapoIim3a CI0KHBIX 3QUPOB 00pa3yroTCs:
A) KHCIIOTHI U aJIbJICTH/IBI B) KuCIOTH ¥ CIUPTHI
B) cniupte! 1 Boga I') ciupThI U anberu sl

17. BemectBo, popmyna kotoporo CHz- CH, —C=0

O — CH3 Has3eIBaercs:
A) MeTUIOBBIN A(UP MPOTAHOBON KHCIOTHI b) nponmioBslii 3¢up METaHOBON KUCIIOTHI
B) sTHoBslii 3¢up 3TaHOBON KUCIOTHI I') MmeTnoBBIN 3¢Up 3TAHOBON KHUCIOTHI

18. YcraHoBHUTE COOTBETCTBUE MEXAY HA3BAHUEM BEIIECTBA U KJIACCOM, K KOTOPOMY OHO

TIPUHAJJICIKHAT:
1) 2-meTunrexcano- 2 A) xKapOOHOBBIE KHCIIOTHI
2) 2,2- TMMETHIITeKCaHAb b) cnoxubie 2¢upsl
3) 4-MeTHITICHTAaHOBAs KUCIIOTa  B) albaerus
4) 1,2 — 6eH30JI 10T ') oqHOATOMHBIE MTPECITBHBIC CITUPTHI
) dbenomnb

CucreMa onieHuBaHus pabOThIL:

21-17 0amnoB — «5» 12- 9 GamoB — «3»

16-13 6amnoB — «4» 8-0 6a1oB — «2»



KonTpoabnas padora Ne 2 no pasaeny «Kucjiopoacoaep:xamue opranuyeckue
coeIMHeHUs»
2 BapHAHT

1. O6mas Gopmyna npenenbHbIX KapOOHOBBIX KHCIIOT:
A) CnH2n+2 B) CnH2n+1OH B) Cn H2n02 F) CnHZnO

2. MeTtanaiip pearupyer c:
A) NaOH b) Na B) H,O I') Cu(OH),

3. JIns heHosI0B XapaKTEpHBI CISAYIONINE BUIBI H30MEPHUH:
A) yrnepogHoro ckenera b) reomerpuueckas,
B) nonoxxenns GpyHKIIMOHATBLHOM IPpyMIIbI I') mexknaccoBas

4. DTaHOJ pearupyer c:
A)Cu B)Na,CO; B)K TI)C;HsOH

5. CnoxHblif 3¢up noaBepraeTcs peakuuu:
A) runponmza b) stepudpukanmu  B) ruapupoBanus I') oxucnenus

6. KayecTBeHHast peakiys Ha STaHAJb:

A) obpazoBanue rauniepara meau (11) sipko-cunero meera

b) oGeciiBeunBanne 6poMHOM BObI, B) mosiBieHne ocanka cepedpa

I') BeIIEIEHE BOOPO/IA TIPY B3aUMOJCHCTBUY C aKTHBHBIMH METAJUTAMH

7. OTIM4re MeTaHOBOM KUCIIOTBI OT APYrUX KapOOHOBBIX KHCIIOT HPOSIBIISICTCS B PEAKIINU:
A) ¢ xamueMm b) co cnupramu B) co menouamu I') ¢ okcumom cepebpa

8. Bemectso CH3- CH, — CH — CH» - C = O Ha3bIBaeTcs:
CH;
A) Oyranans b) 2-metunOyranans B) 3-metunnentanosas kucinora ') 3-meTunmneHTaHON

9.I'pynnia — COOH na3biBaeTcs:
A) anpaeruHoin b) kapOokcuibHOM
B) runpokcuinbpHOM I') kapOoHUIBHOM

10. TIpocTsie 3¢pupbl H3OMEPHBI:
A) kapOOHOBBIM KHCIOTaM b) cnoxxubIM 3¢pupam B) anpaernnam I') cniupram

11. T'nunepun — o6s13aTenbHast COCTaBHAS YacTh:
A) xupoB b) xapOOHOBBIX KHCIIOT
B) MuHepanbHBIX KHCIOT I') cupra

12.2TaHOBas KMCIOTa pearupyer C:
A) CH30H b) H B) CuSOq4 I Cl;

13. ®opmyna 6yTaHOBOU KUCIOTHI:
A) C4Hg—COOH B) C;Hs —-COOH B) C3H7;—-COOH T') C;Hs— COH



14. BemectBo, Gpopmyna kotoporo: CHz Ha3piBaeTcs:
CHs - C- CHz- OH

CH3
A) 2,2-numerunmnponanon —1 b) 6yranon- 2
B) 2- metunnponanos — 2 I') 2 - meTHIIEHTAHOT-2

15. ®dyuknuonaneHas rpymnmna - OH Bxoaut B coctas:
A) kapOoHOBBIX KUCIOT  b) adpupoB  B) cimpros I') anbnerunon

16. B pesynbTaTe ruposimsa ;KupoB 00pa3yroTcs:
A) KUCIIOTBI U aJlbJI€TH/Ibl b) kucaoThl U MHOTOATOMHBIN CITUPT
B) ciupte! 1 Bosa I') ciupTe! 1 anmbaeruab

17. BemectBo, popmyna koroporo CHz— C =0

O — CH3 Ha3pIBaeTcH:
A) nponuoBslii 3¢Up METaHOBOM KUCIOTH  B) MeTui0BbIHN 3pup NponaHOBON KUCIOTHI
B) sTunoBslii 3¢up 3TaHOBOM KHCIOTHI I') MmeTn0BBI 3(Up 3TaHOBOM KUCIOTHI

18. YcraHoBHUTE COOTBETCTBUE MEXAY HA3BAHUEM BEIIECTBA U KJIACCOM, K KOTOPOMY OHO

TIPUHAJJICIKHAT:

1) 1,3 — mponan oI A) dbenoms

2) 2 - METHIIIIEHTAHOJT b) MHOTOAaTOMHBIE CLTUPTHI

3) 4 - MeTHIIIIEHTaHAIb B) anpaerunbt

4) 1,2,3 — 6eH30JITPHOIT ') onHOATOMHBIE MTPECITHHBIC CITUPTHI

J1) mpocTeie 3pupst

CucremMa OLICHUBaHHUS Da6OTBIZ

21-17 6aiu1oB — «5» 12- 9 6atoB — «3»
16-13 6amnoB — «4» 8-0 6a1oB — «2»



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. O. C. Tabpuensn, U. I. Octpoymos, 1. B. Akcénora, Xumus. 10 kiacc.
bazoBbiii ypoBeHb. MeToudeckoe mocooue.
2. O. C. I'abpuensH, U. B. Tpuryouak. Xumus. 10 knacc. 3agauHuk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
NHTEPHET

1. http://www.alhimik.ru IlpeacraBieHbl CIEAyIOIIME PYOPHUKH: COBETHI
aOUTYpPUEHTY, YUUTEIII0 XUMHUHU, CIIPABOYHHUK (0UeHb OOJbIIas 1mogadopka Tadaull
M CIPABOYHBIX MaTepuasoB), BecEnas XWMHUS, HOBOCTH, OJIUMITHAJIBI,
KyHCTKaMmepa (Macca MHTEPECHBIX UCTOPUYECKUX CBECHUM )

2. http://www.hij.ru/ Xypuan «XuMus ¥ KU3HB» IOHATHO M 3aHUMATEIbHO
paccka3bpiBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOAHWT B HAayKe W B MHpPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DekrpoHHbIH KypHAT « XUMHUKH U
XUMUsT». B ’KypHaJIe mpecTaBIeHO MHOXKECTBO OIBITOB 110 XHMHHU, COICPIKUTCS
MHOTO 3aHUMaredbHOW WH(DOpPMANMK, TO3BOJISIONICH YBJICYh YYCHHUKOB
IKCIICPUMEHTAIBPHON YaCThIO MTPEeIMETA.

4. http://c-books.narod.ru JInteparypa mo XumuH.

5. http://1september.ru/. Xypuan «IlepBoe ceHTAOps» s y4HTeIeH W He
TONBKO. B HEM mpencTaBieHO OOJNBIIOE KOJUYECTBO PabOT yUEHUKOB, B TOM
YHCIIE ¥ HCCIICIOBATEIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBINA TOPTAT
CO CChUTKaMH Ha 00pa30BaTeIbHBIC CAUTHI IO XUMHH.

7. www.periodictable.ru COopHuk crareli 0 XHUMHUYECKHX JJICMCHTaX,
WLTIOCTPUPOBAHHBIN SKCTICPUMEHTAMH.
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