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HOACHUTEJIBHASA 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
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, 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 MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe IO XMUMHHM C Y4€TOM cCreUu(PUKH HAyKH XUMUH, €€ 3HAYeHUs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT O0COOYI0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NpPUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHHE JAHHOW CHUCTEMbI 3HAHUM NMPU U3YICHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnYeckod XWMHHM MOJIyYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

Ilog HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCsT TPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Ennnasg cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XHMHUHU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS»  JaHHOTO  YpOBHSA  HM3YyYEHHsS] OpPUEHTUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHEM, ITO3HABAEMOCTb MPUPOAHBIX SBJICHUNA IyTEM OSKCIEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX Y4YEOHBIX JCHCTBUM, wuMeonmMx 0a30Boe 3HAYCHUE A
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KAaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUYECKOMH
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM ILEJIAMH U3Y4YCHHs IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHa U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIONIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u c 3TMM 1npU U3y4yeHUH NpeaMeTa «XHUMHS» JOMUHHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHnid B KOHKPETHBIX )KU3HEHHBIX CUTYaIMX, CBI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTHU: PEIeHUs mpo0sieM, MOUCKa, aHanu3a U o0paboTku MHMOpMaIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPUYCCKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA W aHaln3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

(dbopMHUpOBaHUE U PA3BUTHEC Y OOYYAFOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YaCTHOCTH, IMPH IUIAHUPOBAHWU W TIPOBEICHUU XUMHUYCCKOTO
OKCIICPUMEHTA;

BOCIIMTaHUE Yy OOydJammuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XHMHH, €€ Ba)XKHOW POJIM B PEIICHUU TIO0OATBHBIX TPOOJIEM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS YHEPTETUICCKUX PECYPCOB U
COXpaHECHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpex HOTO
OTHOIICHHWS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TAKXKE NPUOOPETECHHUS OIBITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueOHOM mIaHe cpemHero oOmero oOpa3oBaHUs MPEIMET «XHMHUS
0a30BOro YpOBHS BXOJHUT B COCTaB MpEIMETHOH o0jacTh «EcTecTBEeHHO-HAyYHbBIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero obpasoBanus, cocrariseT B 10 kmacce — 68 yvacoB (2 vaca B
HEJIEITIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuil A. M. Bytieposa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJMHEHUN (CUCTeMaTuyeckas) W TpUBUAJIbHBIE Ha3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ]I OpPraHWYECKUX BELIECTB, HAOJIOJECHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psia. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U NPONWIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOKCTBA (peakuus nonuMepusanuu). IloaydyeHne CUHTETHYECKOIo
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuH TUIPUPOBAHUS, TrajlOr€HUPOBAHUS, THApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m €€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenbHble OJHOATOMHBIE CHHUPTHI. MeETaHON U ATAHOJ: CTPOECHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHL. DTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJCKYJIbl, (U3UYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/AC/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe M XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepu(puKainum), MOIyIeHHe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEJCTABUTEIN BBICIITUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogpl: cocraB, KiaccMPUKauMs ~— YriIeBoJOB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXJEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoMm Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIHUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTBHI Kak aM(OTepHble OpraHudeckue coearHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpAlNs, KAYeCTBEHHbIC PEAKIINH Ha OCJIKU.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XM
HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHHS
oOydJaromuMuCsl TIporpaMM CpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM UM MpeaMeTHbIM). HaydyHo-mMeTonuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXOI.

B cooTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS NpeaMera «XUMHS» HAa YPOBHE CPEIHETO
o01iero 00pa3oBaHusl BBIICICHBI CIEAYIONINE COCTABIISIONIHUE:

OCO3HAaHHE OOYYAONIUMHUCS POCCHMCKONW TIpa)KTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4re MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH
JNEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHuUs;



HaJM4ue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
L[ETTU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIn4HOCTHBIE pEe3yJIbTaThl OCBOCHMS TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCMUTATEIBHOM JIESITEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMd POCCUHCKOr0 TPa)KAaHCKOTO OOILIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMU U  TpaBWIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOIIO3HAHMS, CAaMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JUYHOCTH
00y4Jaromuxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTra «XHUMHUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYECKOW JEATECIBHOCTH
00y4Jaromuxcs 1Mo peajanu3aiui IPUHATHIX B O0LIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCSI CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTaBICHUS O COIMAJIBHBIX HOpPMax U TNpaBUIaX MEXKINIHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LHEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY H HAYYHOMY HAacCJEIUI0
OTCUYECTBCHHON XUMMH;

yBOKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUECKOTO
MIPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHS HAyKU €CTh PE3yJbTaT
JUINTENbHBIX ~ HAOJMIONEHUHM, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

UHTEpECa W II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSA3aHHBIC C XUMUYECKUMHU SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;



TOTOBHOCTH OIIEHUBaTh CBOE MOBEACHHE MU MOCTYNKH CBOMX TOBApHUILIEH C
MO3ULMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHUE MOCIEICTBHM 3THUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30macHoOro oOpalleHus C BellecTBaMH B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYJIOBOH JESATENbHOCTH;

NOHMMAaHUS I1[EHHOCTH TMPaBWJI HWHIUBUIYATIBHOIO U  KOJUIEKTUBHOI'O
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (yrnoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATENbCKOM
NEeSTENBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYrMX BHIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inyHOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJTbHONW TPacKTOPHUH
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3anuu COOCTBEHHBIX IKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rNYeCKOro BOCIIUTAHMS

9KOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJE, KAK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHUMAaHHUS TJIO0ANBHOTO XapakTepa HKOJOTHYECKUX MpoOJieM, BIUSHUSA
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKCHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NOJIB30BAHMS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
OPUPOJTHON cpee, YMEHHs MPOTHO3UMPOBATH HEOJATONPHUITHBIE 3KOJOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HAJIM4YUs Pa3BUTOTO 3KOJOTMYECKOr0 MBIIIIEHUS, YKOJIOTHUYECKOW KYJIbTYpHI,
OIbITa NesTENbHOCTU JKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HAaBATEJIbHOM, KOMMYHHUKATUBHOM M COLIMAJIBHOU



MPAKTUKE, CIOCOOHOCTH W YMCHHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJIOTHH
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

NOHMMAHHUS CHEeNU(DUKA XUMUU KaK HayKH, OCO3HaHHA ¢ PO B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIINUICHHS, CO3JaHUHU IEJIOCTHOTO
MIPEICTABICHUS 00 OKPY)KAIOIIEM MHUPE KaK O CIMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIICHUU MpoOJIeM COXpaHCHUS
IPUPOJTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
IMUBUIM3AIMA: B €€ TyMaHUCTHYECKOW HANpaBIICHHOCTH W BAaXXHOHW pOJU B
CO37aHUHU HOBOHW 0a3bl MaTepUATBLHOW KYJIbTYpHI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, YHEPTETUUCCKOM, THUIIICBON U
HKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTHHM MEIMIIMHBI, OOCCIICUCHUU YCIOBHM
YCIICIIHOTO TPYyJa M OSKOJOTUYCCKH KOMMOPTHOW JKHU3HM KaXJAOro dUjIcHa
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'PaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
TIO3HAHHS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJyJaeMble 3HAHUS JJIs aHAIIM3a U OOBSICHEHUS SIBIICHUH OKPYXKAIOIIET0 MHUpa |
MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 000CHOBaHHBIC 3aKJIFOUEHUS Ha
OCHOBE HAyYHBIX (AKTOB ¥ UMEIONIMXCSA JaHHBIX C [EJIbI0 IONXYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XHUMHUYCCKHE 3HAHHUS IS
peleHust mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON e TSIILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUN 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPyJZla B Pa3IMYHBIX cdepax mpopecCuoHATbHON
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CPEJHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIE 1T (OPMHUPOBAHHS ~ MHPOBO33PECHHUS  OOyYarONIUXCS
MEXKIUCIMIUTMHAPHBIC (MEXIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPa’KaAFOIIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa MW CHeOU(PUKY METOJ0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIICCTBO, SHEPIHS, SBICHUE,



MpoLEecC, CUCTEMA, HAYYHbIA (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);
YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COL[MAIbHOM KOMIIETEHIIMH 00YyYalolnXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJbHbIC yueOHbIE
JIEVCTBUSA B IIO3HABATEIBLHOW U COLIMAJIBHOM MPAKTUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBbIMH NMOo3HABaTeJbHbIMH
JefCTBUSIMU:

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LEIAMU;

MCIOJIb30BaTh IIPU OCBOCHUU 3HAHWUM NPUEMBI JOTHYECKOIO MBIIIJICHUS —
BBIJICJISITh XAapAKTEPHBIC MPHU3HAKU TOHATUM W yCTAHABIMBATH MX B3aUMOCBA3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUH;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PpaccMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSTHh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJHNYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢opMmysa, ypaBHECHHE XHMHYCCKOU
peaKkiui — TpU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIBHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiui;



(GbopMyTHpOBATh LU U 33a/1a4d UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJII (POPMHUPOBAHMSI THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJOATh 332 XOIO0M
mporecca, CaMOCTOSITEIBHO IIPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIIPHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHWS] NPAKTHYCCKUX 3aJlad, NPUMCHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OpUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4yHO-
NOMYJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHIO0B U (HOPM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTnpeeIEHHOTO TUIIA;

npUOOpeTaTh OMBIT HCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMANIBHYIO  (OpMy  TIpeICTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
XUMHYECKOW WH(POpMaIMe: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMMU:

3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXIaeMO TEMbI B XOJ€ IUajora W/WiH
JUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIFHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITOTHECHUT
XAMHYECKOTO JKCTICPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOIBI



[0 pe3yJbTaraM IPOBEAEHHBIX HCCIEHOBAHUN IYTEM COrJACOBAaHUS NO3ULHMN B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH ACHCTBUSIMU:

CaMOCTOSTEIbHO IUIAHUPOBATh M OCYILECTBIATH CBOKO II03HABATEIbHYIO
NEATENIbHOCTh, ONpenessiss €€ LeJId W 3aJa4yd, KOHTPOJIMpPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JIEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTH HAa OCHOBE CaMOAHAJIN3a
U CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUA»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUI
npupoabl, B  (HOPMUPOBAHMHM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /JIsl PEIICHHS TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUH D3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aTomMa, MOJIeKyJia, BaJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTD, XUMHUYECKAS
CBsI3b, CTPYKTypHas ¢opmyrna (pa3BEpHyTas U COKpamléHHAas), MOJb, MOJSpHAs
Macca, MOJSPHBIM O00BEM, YIIEPOIHBIM CKeleT, (yHKIHMOHAJIbHAS TpyMIa,
paauKal, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KUCJIOPOJ M a30TCOJAEpXKAIlue COCAUHEHUsS, MOHOMEpP, IOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHWS,
Je)Kallke B OCHOBE IOHUMAHMUS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONOrMYECKUE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTCPHBIC TMPU3HAKUA TOHSITHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, MCIIOJIL30BATh COOTBETCTBYIOIINE MOHSATHS MPHU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUH OPTaHUYECKUX COCTUHCHHU;

c(hOpPMHUPOBAHHOCTh YMEHHH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOMN)
GopMyJT  OpPraHMYECKMX BEIIECTB MW ypPaBHCHWA XWMHYECKHX PCaKIIHi,
W3TOTABIMBAThL MOJACIHA MOJIEKYJI OPTaHMYECKUX BEIICCTB ISl WILTIOCTPAIIUU WX
XHMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHMS;

c(hOpPMHPOBAHHOCTh YMEHUH YCTAaHABIWBATH MPHUHAJJIC)KHOCTh H3YYCHHBIX
OPraHWUYECKUX BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K OIPEACIEHHOMY
KJIacCy/TpyIIe COCIUHEHUH (YIJIEBOJAOPOABI, KHCJIOPOA U a30TCOAepKaIlnue
COCIMHCHHUS, BBICOKOMOJICKYJISIPHBIC COCAMHCHUS), J1aBaTh WM Ha3BaHUS I10
cucremarnueckoit HomeHkiatype (IUPAC), a Takke NpuUBOIUTH TpUBHUATLHBIC
Ha3BaHMS OTJCIbHBIX OPraHMYECKHX BEIICCTB (ITHJICH, IPOIMJICH, alleTUJICH,
STWJICHIJIMKOJIb, TJIMIEPUH, (eHOoN, (OopMallbJIeru, ameTaablAeTu/l, MypaBbUHAS
KHUCJIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCI0Ta, TJIFOK03a,
bpykTo3a, KpaxmMall, IeJIH0103a, TIIHIIH);

c(OpPMHPOBAHHOCTh YMEHHS OIPEACIATh BHJIBI XWMHYECKOW CBS3U B
OpraHUYeCKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannudeckux Bemects A. M. byTtiepoBa ayis 00bsSCHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCcChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIMUYHBIX MPEICTABUTENEH pPAa3IMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STWICH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, merunOyraauen-1,3, GeH30J, METaHOJ], 3TAaHOJ, STUJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeru, MypaBbHUHAs M YKCYCHasi KHUCIOTHI, TJIOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAsI KUCIIO0Ta), MIUTFOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUM C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
Coipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepPepaboTKU W
MPaKTUIECKOE IPUMEHEHHE MMPOTYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA MCXOIHOTO BEIIECTBA WJIM MPOJYKTa
peaknuu TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOITHBIX
BEIIECTB WM MPOTYKTOB PEaKIINH);

chopMHUPOBAaHHOCTh, yYMEHHH BIJIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHMS, UCTIOIB3YEMBIX B XUMUU TPU U3YUCHUU BEIICCTB U



XUMUYECKUX SIBIICHUN (HaOI0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
WCMOJIb30BATh CHCTEMHBIE XHUMHUUYECKHE 3HAHUS Uil TPUHATHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUiIa MOJIH30BAHUS XUMUYECKOU
MoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMHU IO BBITIOJHEHUIO JIa0OpaTOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIPEeBpaIICHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHUE
ATUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIECTB, JICHATypalus OEJKOB MpPH HArpeBaHWU, I[BETHHIE pEakiMu OEJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpalleHUU C
BEIIECTBAMU U JA0OpaTOpPHBIM 00OpYyJOBaHUEM, TMPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GOopMe 3alucCHi YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIMPOBAThH BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILMIO, TIOyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJMIONATh  MpaBWia  SKOJOTUYECKU
1IeJIeCO00pa3HOro TMOBEJEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B ULEJIAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMAas cMbICH Tokazarens [IJIK, moscHsITh Ha mpuMepax CHocOObI
YMEHBIICHUSI W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JICHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUisi 0Oy4YaroIIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB H
XHUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



Y4yeOHO-TeMaTH4YeCcKOe IIaHUPOBaHue o xumum (10 kiacc)

Ne HasBanue Tembl Konunyectso KomnyecTBo 4yacos
TeMBI Hacos TEOPETUYECKUE | IPAKTUUYECKHE
1 Teopust XMMHUYECKOIO CTPOEHUS 5 4 1
OpraHMYECKUX BEILECTB. DJIEKTPOHHAS
IPUPOJIa XMMHUYECKUX CBSI3EH.
2 [IpenenvHbIC YrIIEBOAOPOIBL. 10 7 3
3 HenpenenbHbie yrieBo10poibl. 14 7 7
4 ApomaTHUYeCcKHe yriIeBOJ0POIbI. 4 3
) [IpupoiHBIE HCTOYHHUKH YIIIEBOJIOPOIOB U UX 4 3 1
nepepaboTKa.
6 CriupTsl U HEHOJIBL. 9 4
7 Anbaerusibl 1 KapOOHOBBIE KUCIIOTHI. 8 5
8 Crnoxwubie 3¢upbl. Kupsi. 4 - 4
9 YTIeBo b 7 2 5




Ne Tema ypoka OcHoBHBIE Ilnanupyemble pe3yabTaThl 00yUeHUs Buasi padot. O6opynoBanue Jomamnee Jdarta npoBeneHust
ypoka MOHSITHS JemMoncTpanuu 3aJaHne
NMPaKTHYeCKHEe PadoThl
Tema 1. Teopusi XMMHYECKOI0 CTPOCHMSI. DJIEKTPOHHAsI MPUPOJA XUMHYeCKHX cBs3eil (5 v).

1(1) | Ipeamer Opranunyeckue | 3HATh ONpenereHUs OpraHMYeckoi XuMum, uyTo | Pacckas ¢ anemeHTamu Cxema §1 c.4-7,
OpraHUYECKOH BEIIIECTBA, U3y4aeT JaHHas HayKa. 3HATh pa3indus MeXy | Oeceupl. «IIpumenenue 3an. 1-6  c.10
XUMUH. OpraHuM4YecKasl | OpraHMYeCKUMH U HEOPraHW4eCKUMHU JleMOHCTpanus: OpraHn4ecKux
Opranuueckue XUMUSL. BEIIECTBAMH, OCOOCHHOCTH CTPOCHHSI U CBOUCTB | oOpa3oBanue CO npu BEIIECTBY
BEIIlECTBA. OpraHW4ecKUX BELIEeCTB. TOPEHHH OpT. BEIECTB. CIHPTOBKA,

3HaTh 3HaUCHUE OPTaHUUECKOW XUMUU. CTEKJISTHHBIN
KOJIIaK, pacTBop
Ca(OH),

2-3 Teopust Xumuieckoe 3HATB MOJIOKEHUS TEOPUU CTPOCHUSI Paccka3s, Oecena, §2 c.7-10,
(2-3) | xummueckoro CTpOCHHE, OpPTraHUYECKUX BEIIECTB M OCHOBHBIC CaMOCTOsTebHast paboTa 3am. 7,9, 12
CTPOCHUS CTPYKTYpHBIE | HamIpaBJICHHUS e€ Pa3BUTHUS. yyalnmxcs ¢ yueOHHUKOM. c.10

OpraHUYECKUX (bopmysl, Hmetsb npencrasienne 00 N30MepUH U JlemoHcTpanus:
BEILIECTB. U30MEpBHI, U30Mepax KakK OJHON M3 IPUYMH MHOTOOOPa3Hs | MIApOCTEp)KHEBEIE
U30MEpHSL. OpraHM4ecKUX COCIUHEHUH. MOJIENIH MOJIEKYI.
YMeThb 3a1uchIBaTh CTPYKTYpPHBIE ()OPMYJIBI Ha6op
OpraHW4ecKHX BELIECTB (IIOJIHbIE U IIaPOCTEPIKHEBBIX
COKpAIIEHHBIE), OMPEICTSTh H30MEPHI. MOJIEIEW MOJIEKYII.

4 (4) | Xumugeckas cBsizb | OGpasoBanue | 3HaTh, Kak 00pa3yeTcst KOBaJEHTHAS CBS3b, Pacckas ¢ anemeHTamMu Mopens MOJEKYIIBI §3 c.11-13,
B OPTaHUYECKUX KOBJICHTHBIX CTIIOCOOBI e€ pa3phIBa. Oecenpl, ¢ MeTaHa, TadauIa 3am. 1-5 ¢.13
MOJIEKYJAX. CBsA3EN HCIOJIb30BAHUEM «IlepexpriBanue

NepeKphIBaHNE TabIULI, CXEM. 3JIEKTPOHHBIX
M DJIEKTPOHHBIX JlemoHcTpanus: 0071aK0B TIpH
00JIaKOB, [IapocTep KHEBas 00pa3oBaHIH
CIIOCOOBI MOJIEITb MOJIEKYJIBI XUMHYECKUX
paspbiBa cBs3el METaHa. CBA3EID.
(MOHHBIH,

CBOOOIHO

paauKaIbHBIN)




5(5) | Knaccuduxarus Kuacce 3HaTh pa3Ho0Opa3ue OPraHUICCKUX Paccka3s c anementamu Cxema § 4 c.14-15,
OpraHUYEeCKUX OpraHWYeCKHX | COCIMHEHMH, TPUYMHBI 3TOr0 pasHooOpasws, Gecensl, ¢ Ki1accuuKanmn cxemsl 2, 3
COE/IMHEHUH. COeTMHEH UM, CII0co0B!I KiTaccu(pUKaIU OpraHMYECKUX WCIIOIb30BaHNEM OpraHNYecKux c.15

CIIOCOOBI X BEIIECTB. Y METh OPUEHTHUPOBATHCS B TabaHII, CXeM. BEILIECTB.
KJIaccU(UKAIM | TTO3TAITHOM H3YYCHUH OTIEITBHBIX KIaCCOB Cxewmsr1 2, 3, c.15
u OpraHN4eCcKUX BEUIEeCTB.
Tema 2. Ilpenennubie yriesoaopoab! (10 u).
1-3 I'omonornyeckuit I'omonoru, 3HaTh OonpenereHre NpeenbHbIX Pacckas ¢ anemenTamMu CrenuanbHbII §5 c.16-18,

(6-8) | psm meraHa. SP3- YIJIEBOIOPO/IOB, OMPEICICHUE TOMOJIOTOB, Occenpl. JlabopaTopHBI | HAOOp IS 3an. 1-4 ¢.27.

THOpUIU3aIMsl | TOMOJIOTMYECKON Pa3HOCTH. OIIBIT: U3TOTOBJICHHE W3TOTOBJICHUS
AJIEKTPOHHBIX | 3HATh XapaKkTep XUMHUYECKOH CBSI3H B MojIeNneil MOJIeKyIl IaPOCTEPIKHEBBIX
00J1aKOB, MOJIEKYyJIe MeTaHa. YIIIEBOJJOPOJIOB U MoJIenel MOJIEKYII.
JUIMHA CBSI3H, | YMeTb OOBSCHSATH TETPadJpUUECKOe CTPOCHHE | TaJIoT€HONPOU3BONHBIX. | Tabnuia
BaJICHTHBIH MOJIEKYJIbI METaHa U, UCXOJISl U3 ITOTO, «Crtpoenue

yrodi, 3Ur3aroo0pa3HOe CTPOEHHE 1IN Y MPEAETbHBIX NpeeNbHbIX
3Ur3aroo0pasH | yriaeBoiopoJioB. 3HATh 00LIyI0 GopMyITy psia YIJIEBOJIOPOJIOBY.
0€ CTpOEHHUE, NpeNeNbHbBIX YTIIeBOI0POA0B.

NPOCTPAHCTBE

HHBIE ()OPMBI

MOJIEKYIL.

4(9) | Homenkiatypa u l'omonorugec | YMeThb 3amMCBIBATH MOJEKYIISPHEIE, Pacckas, 6ecena, Tabmmma 1, ctp. 19. § 6 ¢.19-20,
W30MEpUsl aJIKAHOB. | KHH psiji, CTPYKTYPHBIE U DJIEKTPOHHBIEC (POPM YJIbI CaMOCTOSITEIIbHAS Tabnuna «Ankanen. | 3a1. 5-1
du3nueckue TOMOJIOTMYECK | MPeNeNbHBIX YIIICBOJOPOAOB, Ha3bIBATh UX I10 pabora. PeaxtuBbl: napadun,| c.27, 28.
CBOMCTBA QJIKAHOB. | asi pa3HOCTb, CHCTEeMaTHYEeCKOW HOMEHKIIATYpe U 1O JlemoHcTpanus: OeH3UH, )KUAKHE §7 c.22.

U30MEpBI, Ha3BaHUIO — COCTABIISTH (DOPMYJIBI BEHIECTB. (usnueckre cBOiCTBa aJIKaHbl, BOJIA. Beryuuts
AJIKaHBI YMeThb pa3nuiath NOHITUS «TOMOJIOT U aJIKaHOB JIECSATh
«HU30MEpP»; COCTABIATH (POPMYJIBI TOMOJIOTOB U Ha3BaHUIH
M30MEpOB JIJIsl TAHHOTO OPTaHHYEeCKOro aJIKaHOB
BEILIECTBA. CocraBHUTh
H30MEPBI
renTaHa

5(10) | Xumuueckue Peaktun YMeTb 00BICHATH B3aUMHOE BIHSHIE aTOMOB B | Pacckas ¢ aemeHTaMu Mogens monekynsl | § 7 c. 28 ymp.
CBOICTBA aJIKAHOB. 3aMeIEHN, MOJIEKyIax. Oecenpl, C MeETaHa. 14,15

n3oMepu3aiyy | 3HaTh XMMUYECKHE CBOMCTBA alIKaHOB, YMETh UCIIOJIb30BaHUEM
. Bzaumnoe COCTaBJIATh YPABHEHHS XUMUUECKHUX PEAKIIHI. TaOJIHII, CXEM.
BIIHSIHUE

ATOMOB.

6 (11) | Iomyuenwue, Peakitust HmeThb mipeicTaBICHAE O Pacckas ¢ aremenTamMu §7 c.21-27,
CBOICTBA U 3aMeIEHN, TaJIOTEHONPOU3BOAHBIX MPEAETHHBIX Oecensl. 3an. 15-17, 20,
MIPUMEHEHHE peakuust YTIIEBOJIOPOJIOB, YMETh MX HA3bIBaTbh. 3agaun 3—5,




AITKAHOB. H30MepH3alii | YMeTh O0BSICHATh B3AUMHOE BIIMSHHE aTOMOB B c. 28
. MOJIEKYJIaX TaJIOreHOMPOU3BOIHBIX.
BzaumHoe 3HaTh XUMHYECKHE CBOMCTBA MPEISIbHBIX
BJIMSTHUC YIIEBONOPOIIOB, YMETh COCTABIIATH ypaBHEHHUS
ATOMOB. XUMHYECKHX PEaKIHii, YKa3bIBaTh YCIOBHUS UX
MPOTEKAHMSI.
3HaTh NpaKTHYECKOE IPUMEHEHHUE TIPEACTbHBIX
YTIIEBOJIOPOJIOB, MCXO/IS M3 CBOWCTB AaHHBIX
BEIIECTB, CIIOCOOBI MTOTYIEHHSI.
7 (12) | HuxmoankaHsl. Huxnnmueckoe | UMeTh MOHATHE O MUKITHYSCKUX Pacckas, Oecena, Tabmuma § 8 ¢.29-31,
CTpOEHHE, YTAEBOAOPOIaX. caMmocTosTenbHast padora | «[{ukmonapaduuey | 3a1. 1-4, c. 31
Ha(TEHBI. 3HaTh QH3HYECKHE U XUMUYECKUE CBOMCTBA yYaluxcs ¢ TEKCTOM
UKJIONapapHOB B CPABHEHHH C TIPENIENIbHBIMU | YUeOHUKa.
YTIIEBOJOPOIAMH.
YMeTh 3aUChiBaTh YPAaBHEHHUS PEAKIHi,
JOKAa3bIBAIOIINX XUMHUUYECCKHE CBOICTBa
IIMKJIOAJIKAHOB.

8 (13) | Pemienue 3amay Ha | MonekynsapHa | YMeThb pemath 3aa4u Ha HaXOKJCHUE Pemenue 3amau Iepuomnueckas 3anauum 6, 7 c.
HaxXOXJCHHUE s popmyra, MOJIEKYJISIpHOHM (popMyITbI BelllecTBa Ha cucreMa 28
MOHeKyﬂﬂpHOﬁ OTHOCUTCIJIbHA OCHOBAHHWH €Iro IJIOTHOCTH, OTHOCHUTEJILHON XUMHNYCCKHUX 3a1aHUC B
(bopmyIsl s IJIOTHOCTh IJIOTHOCTH, MacCOBOH JI0JIM XUMHUYECKUX 3IIEMEHTOB. TeTpaau
ra3zoo0pa3Horo MaccoBas 9JIEMEHTOB B BEILECTBE U I10 NPOAYKTaM
yIIIeBOAOPOA. J01s, CrOpaHusL.

HPOIYKTHI
CTOpaHusL.

9 (14) | O6obuieHue O OTpadoTaTh TEOPETHUCCKUE HABBIKH,

Teme «IIpenensHbre 3aKpenuTh U YIIIyOUTh NONyYeHHbIC 3HAHHUS.
YIIIEBOIOPOIBIY.

10 (15) | KonrpombHast
pabora o Teme
«IIpenenpHble
YIIIEBOIOPOIBIY.

Tema 3. HenpenesbHble yriaeBoaopoas! (14 v).




1-3 I'omonornyeckuii Aukenbl, SP?- | 3HATH ONpejieNieHHEe HEMPEIETbHBIX JleMoHcTpaims: Tabnuia §9 c34-38,

(16-18) | psio sTuneHA. rHOpUIM3aIys | YIIeBOAOPOIOB psijia STHUIICHA, OOIIYIO oIpeJieNIeHe «HenpenensHbie 3az. 1-9,
Crpoenne MONEKyn | , 6 -CBsI3b M M- | (OpMyYITy QIKEHOB. Ka4eCTBEHHOTO COCTaBa | YIJIEBOIOPOIbI», 3amaqa 1,
QJIKEHOB. CBSI3b, YMeTb 00BsICHATE 00pa3oBaHue & -CBS3U U M- STHJIEHA C)KUTaHHUEM; I1apocTep KHEBBIE c.43
Homenkiarypa u JIBOIHAs CBSI3U, UX OCOOEHHOCTH. IapocTep KHEBBIE MOJIEIH MOJIEKYIT
N30Mepus aJKEHOB. | XMMHUYECKast YMeThb 3auchIBaTh MOJEKYIISPHEIE, MOJIENH 3TaHa U STEHa. 9TaHa M dTUJICHA.

CBSI3b. CTPYKTYPHBIE U DJIEKTPOHHBIE (hOPMYJIBI Pacckas, becena,
[IpocTpaHCcTBE | 3TUIICHOBBIX YIIIEBOAOPOAOB, 0003HAYATH CaMoCTOsITeNIbHAS
HHast pacripeaeneHye 3JeKTPOHHOH TNIOTHOCTH B pabora.
U30MEpUsI MOJIEKYII€.
(umc- TpaHc - | YMeTh Ha3bIBaTh BEUIECTBA PsiJia ITUIICHA IO
U30MepHs), CHCTEMaTHYEeCKOW HOMEHKIIAType U 10
TEOMETPUUECK | HAa3BAHUIO — 3aITUCHIBATH (POPMYJIBI.
as m3oMepusi. | 3HATH YeThIpe BUJIA M30MEPUH LIS

STHJIEHOBBIX, YMeTh COCTaBJIATH (POPMYIIBI

pa3IMYHBIX U30MEPOB, HA3bIBATh UX.

4 (19) | Homnyuenwue, Peaknuun 3HaTh CrI0COOBI TTONYYEHUs! YTIIEBOJOPO/I0B Pacckas, Oecena, PeakTHBBIL: § 10, ¢34 42,
CBOWCTBA U MONTY4YEHUS psiia ATUJICHA. CaMOCTOSITeNIbHAS CepHnas Kucrora ymp.10-15,
NpUMEHEHUE AJIKEHOB. YMeTh 3anuchIBaTh YpaBHEHUS PEaKIUil. pabora. (xoH11.), 96%-HbIil 3a1aya 2,
AJIKEHOB. Peaxkiiuun 3HaTh QU3MUYCCKHE U XUMUYECKUE CBOMCTBA JleMoHcTpalws: pacTBop TUIOBOTO | C. 43

NPHUCOSTUHEHNUS| YIIEBOJOPOJOB Psa STHIICHA HONTy4EHHE aIKEHOB. crmpTa, mpudop

, YMeTh 10Ka3bIBaTh XUMUYECKUE CBOWCTBA [lemoHcTpanus: JUISL TIOJTy4EeHUS
THAPUPOBAHHUS, | ANKEHOB, 3alIUCHIBATh YPABHEHUS PEaKLUi, B3aUMOJeHcTBHE 3TUIICHA, TOPEIKa.
THApATaLyH, YMETh UX CPaBHUBATH CO CBOHCTBAMH 9TUJICHA C PaCTBOPOM PeakTuBBI:
HONMMEPH3aLH | HIPeIeNbHbIX YTIEBOAOPOLOB. HepMaHraHarta Kajuus, pacTBop

H, IPABUJIO rOpeHHe STHIICHA. HepMaHraHara
MapKOBHHUKOBA. KaJIusl.

5(20) | Iomyuenue 3HaTh 1a00paTOPHBI CIIOCO0 MONYyYeHUs JlaGopaTopHbIii OMbIT PeakTuBbI: 3aaua
STHJICHA U OIBITHI C STHJIEHA, PABUIIA [0 TEXHUKE 6€30I1aCHOCTH Cepnas Kuciora 3 Hac. 43.

HHUM.

pu paboTe ¢ OpraHNYECKUMHE BEIIeCTBAMH U
KOHII. KUCJIOTOM.

YMeThb MPaKTUIeCKH MOTyIaTh STHICH H
JIOKa3bIBaTh €T0 CBOICTBA (HEIIPEAEIHLHOCTD)
XapaKTePHBIMU PEAKIIUSIMH.

YMeTb COCTaBIATh YPaBHEHUS PEAKLIMIA,
JIOKa3bIBAIOIINE CBOMCTBA ATHIICHA, IPOBOAUTH
HaOJI0ICHNUs, JIeNaTh BEIBOABI, COOIIOIATh
TIpaBHJIa 10 TEXHUKE 0€30IMacHOCTH mpu padore
B KaOMHETE XUMUH.

(KOHII.), STHUIIOBBIH
CIHPT, PacTBOP
nepMaHTaHaTa
KaJIis;, IpoOHpKa C
ra300TBOJIHOI
TpYOKOii,
JiepaKanka,
CIHPTOBKA,
CIIMYKH, IITATHB C
YUCTHIMH
pOOMpPKAMIL.




6 (21) | I'enermueckas YMeThb OCyIIECTBIIATH LIETOYKU NPEBPAICHUN Pemenne nenouex ITepuonnueckas Vop. 16,
CBSI3b tabnuma J1.1. 3a1a4a
YTIEBOAOPOAOB Menneneena 4 nHa c. 43.
psAa STUIICHA. Cxema §, c. 42

7-8 AJKaTUeHBI U UX JueHoBbIE 3HaTh onpeeTcHUEe TUECHOBBIX Paccka3s, Gecena. Tabnuna § 11, c44 47,
(22-23) | cBoiicTpa. YTIIEBOJOPOJIBI | YIIIEBOAOPOIOB, 00IIyI0 (hopMyiy, XuMuieckue | JleMoHcTpanms: «AJKaJEeHBD. ymp. 4, 8,
, I30Mepus CBOICTBa, 00JIACTH IPHUMEHEHHSI. B3aNMOJIeHCTBUE PeakTuBbI: 0Opazen | 3amava 2,
TIOJIOXKEHHS YMeThb 3anuchIBaTh CTPYKTypHBIE (hOPMYJIBI M30MPEeHa C pacTBOPOM n30MpeHa, pactBop | c. 49
JIBOMHBIX W30MEpOB JIMEHOBBIX, HA3bIBATh X, 3aNIMCHIBATh | TIEpMaHTaHaTa KaJus. TepMaHraHaTa
CBSI3EH. YpaBHEHHS] XUMHYECKUX PEaKIHH, KaJusl.
JIOKa3bIBAIOIINE CBOMCTBA YIIIEBOJOPO/IOB
JIMEHOBOT'O psijia.

9 (24) | Hpupoansiit u IIpupoansrit 3HaTh CTpOCHUE, CBOICTBA U IPUMEHEHHE JleMoHCTpanus: PeakTuBbl: § 12, c 47 49,
CHUHTETHUYECKHH TIOJIUMED, HaTypaJIbHOTO KaydyKa. B3aNMO/IEIiCTBUE TPUPOTHBIH ymp. 5,6,7,
Kay4yK. 3JIaCTUYHOCTb, MPUPOHOTO KaydyKa C Kay4dyK, OpoMHast c. 49

JIMHEWHOE OpOMHOI1 BOZTOM. BOJa, CIUPTOBKA,

CTpOeHHE JIaGopaTopHbIil OMBIT: npoOupKa, BOaa,

MaKpOMOJIEKYJT n3ydeHue QU3NUECKHUX aIeToH.

BI, CBOICTB Kay4dyKa. Komnexrus

BYJIKaHU3AIHs, MaTepHaoB

POCTPAHCTBEH «Kayayk n

Hasl CTPYKTypa pe3uHay.

HOJIUMEpA.

10-11 | T'omosnoruueckuit AnkuHbI, SP- 3HaTh OnpesereHre aleTHIIEHOBbIX JleMoHcTparys: Tabmuma § 13, ¢ 50 -51,
(25-26) | psnm auermieHa. ruOpUIU3alysl | YIJIeBOAOPOJIOB, CTPOCHHE alleTHIICHA. [apoctepxHeBbie «AJIKHHBI. ymp. 1,2,3,

, TpOiiHas YMeTb COCTaBIIsITh CTPYKTYPHBIE POPM YJIbI MOJIENH aLETUIICHA. c. 54

CBSI3b. TOMOJIOTOB alleTHJIEHa, Ha3bIBaTh UX. 3agava 1,
YMeTb 00BSICHITH OCOOCHHOCTH CTPOCHUS c. 55
areTuieHa (SP-TuOpHIN3aIist), 3apUCOBLIBATD
€ro MOJIEKYJSIPHYIO, CTPYKTYPHYIO U
ANEKTPOHHYIO OPMYIIBL.

12 (27) | Honyuenue u 3HaTh QU3HYECKUE U XUMHYECKUE CBOMCTBA, JlemoHcTpanusi: PeakTuBsI: § 13, ¢ 51 -53,
CBOWCTBA QJIKWHOB. TIONTyYeHHE alleTHICHA. 1) momydenne anerwinena | KapOun xanpuus, ymp. 5-7, c.

YMeThb T0Ka3bIBaTh XUMHUUYECKHAE CBOICTBA KapOWIHBIM CITOCOOOM, BOJIa, TIPOOHPKH, 55
aleTUIIeHa, 3aICHIBATh YPaBHEHUS PEaKIIHH, 2) ropeHue aleTuieHa, mpodka ¢ 3amayva 4,
CpaBHHBATh CO CBOMCTBAMU JIPYTUX 3) B3aUMOJIEICTBHE €TI0 C | Ta300TBOAHOMN c. 56
HeTpeAeTbHBIX U MPeNeNbHBIX YIICBOJOPOAOB. | OpOMHOMN BOJON 1 TPYOKOH, CITHYKH,
YMeThb 3anncChIBaTh YpaBHEHHS MTOTYICHHS pacTBOpoM CTHPTOBKA,

aleTIIeHa KapOUIHBIM CIIOCOOOM.
3HaTh 00JaCTH IPUMEHEHUS allETHIICHA.

IEpMaHraHaTa Kajius.

OpoMHas Boqa,
pacTtBop




NepMaHraHaTa

KaJIusl.
Tabnura
«IIpumenenue
aleTHICHa»

13 (28) | I'eneTnueckas Maccoas YMeTh oCylIeCTBIATH NENOYKY NpeBpanienuil. | becena, ananus, [Tepuoanueckast § 13, c 54,
CBA3b JIOIS YMmeTs pemiaTs 3a1aun Ha ONpeesieHIe CaMOCTOsITeNIbHAs tabmmua J1.1. ymp. 8-, ¢. 55
YTIIEBOJIOPOJIOB 9JIEMEHTOB. COOTHOIIICHHH MAacCHI BEIIECTB, HA HAXOXKEHHE | paboTa, TECTHPOBaHHE. Menpeneena. 3agaun 2, 3
psana MOJIEKYJISIPHOH (OPMYITBI OPraHUIECKOr0 Pemmenue nenouex u Cxema Ne6 (ctp. c. 56
HenpeaenbHbIX. BEIIECTBA 110 MacCOBOI1 J10JIe. 3ajad. 54), pucyHnok 18.

Pemenue 3amay.

14 (29) | KonrpombHast
pabota 1o Teme
«HemnpenenbHbie
YTIIEBOAOPOJIB).

Tema 4. ApomaTuyeckue yrieBoaopoast (7 4).
1-3 benson u ero ApomaTtryeck | 3HATH ONpEACICHHE apOMAaTHUYECKUX Pacckas ¢ aneMeHTaMu PeaktuBbl: Oenzon, | 814,

(30-32) | romomoru: ue YTIIEBOIOPOJIOB, Gecepl, BOJIA. crp. 57-61
CTpOEHHE MOJIEKYJI, | YIJIEBOJOPOJBI | CTPOSHUE MOJIEKYJIbI OEH30Ia, CaMOCTOSITEIbHAS [lapocrepxkueBbie | (ymp. 4-7
U30MepHs U , NMeTh npezicTaBiieHe 0 TOMOJIOrax 0eH3omna. pabora. MOJIEJIM MOJIEKYJIBI | YCTHO),
HOMEHKJIATYypa, Wzomepus 3HaTb CTPOEHHE MOJIEKYINbI TOJIYONa, ero JleMoHcTparus: OeH3ona. cTp. 66, 67.
IIOJIyYE€HUE apEHOB. | B3aMMHOIO CBOICTBA, IPUMEHEHNUE. MacuraGHast MOZIENb Tabnuma «benzomy.

TIOJIOKEHUS YMeTh cpaBHHUBATH IO CTPOCHUIO U CBOMCTBaM | OeH307a. Tabnuma «ApeHsD»,
3aMmecTuTenel: | OeH301 U TOIYOI. W3ydenue pusnueckux
(opto -, MmeTa-, | YMeTh JOKa3bIBaTh B3aUMHOE BIIMSHUE aTOMOB | CBOICTB
napa - B MOJIEKYJIE TOIyOJa
TIOJIOKEHHUS). 3HaTh crioco0bl MONMy4eHHs OeH30J1a U ero
TOMOJIOTOB.
4-5 CaoiicTBa u Peakius 3HaTh 00JacTH MpUMEHEHUs OeH307Ia. JleMoHCTpanuu: PeakTuBsl: §15, ctp. 62-

(33-34) | mpumenenue OpoOMHpOBaHU | YMeThb OOBSICHSATH CBOWCTBA OCH30J1a Ha OCHOBe | 1) OeH30I Kak toiyoun, p-p KMnOs, | 66, (ynp. 8-10
OeHzoMa U ero o, ero PacTBOPHTEINb; JaKMYC, CITYKH, YCTHO),
TOMOJIOTOB. HHUTPOBAHUS, CTPOEHH, 3aIHCHIBATh YPABHEHHS PEAKLH, 2) OTHOILLCHUE CIIUPTOBKA. 3agaqn 1-2

HUTPOTPYIINA, | XapaKTePHU3YIOIINX CBOWCTBA OEH30MIa. OeHzoa pacTBOpy IIpobupxw, cTp. 67.
SIOXMMHUKATHl | MUMeTh MoHATHE O SMOXUMHUKATaX, YCIOBUAX HX | KMnOs. HeoOXoaumast

HCIIONB30BAHMS B CETIBCKOM XO3SHCTBE Ha CTEeKJISTHHAsI TIOCy .

OCHOBE

TpeGOBaHUH OXpaHBbI MPUPOABL

6 (35) | Ypok-ympaxxHeHue. 3aKpenuTh TEOPETHIECKNE HABBIKH, Becena, perenne Ta6muis! 1m0 815,
I'eneTnueckas MOJTyYEeHHBIE ITPU U3YICHHH TEMBI eTI0YeK | 33/1a4, TeMam, cTp. 66
CBSI3b MEXKITY «YTIIEBOIOPOIBIY. TECTHPOBAHHE. epruoIIecKast ymp. 12, 13




Ppa3IUYHBIMH BbISIBUTB YPOBEHB ITONYYCHHBIX 3HAHUN CamocrosrensHas cucreMa (IMCHMEHHO)
KJIaccaMu y4aIuxcs Mo NpOiIEHHBIM TEMaM. pabora. XUMHYECKHX 3amaqu 3, 4,
YTIEBOJOPOIOB. YMeThb OCyIIECTBIIATh LIETOYKU MPEBPALCHUI. 3JIEMEHTOB. cTp. 67.
Cxema 7, c. 66
7 (36) | KonrponbHas
pabora 1o Teme
«ApoMaTHuecKue
YTIIEBOAOPOJIB).
Tema 5. Ilpupoanble HCTOUYHUKH YTIJIEBOAOPOaAOB (4 4)
1-2 HedTs: cocras, JleroHanmonH | 3HATBL COCTaB M CBOWCTBA HE(TH, Konnekums 817,
(37-38) | cBoiicTBa, CrIoCOObI | asi CTOMKOCTH HETEMPOAYKTHI U 00JIACTH X MPUMCHEHUS. JIabopaTOpHBIH OIBIT: 00pa3ioB HehTH U cTp. 69-74
nepepaboTKy. OeH3MHa, HmeTs npencrasieHre 00 OKTaHOBOM 4YHUCIIE, O3HakoMJIeHHE ¢ Hedrenepepadorok. | (ynp. 10-14
OKTaHOBOE JICTOHAIIMOHHOM CTOWKOCTH OCH3UHOB. 00pasiaMu mpoIyKTOB Tabnuma Ne6 YCTHO),
YUCIIO, YMeTh 00BSICHATH TI0 CXEME MPOIIECC HedTenepepabOTKH. yueOHHKa, pUCYHOK | cTp. 78, 79;
pekTHdHKAIM | TEPErOHKH HEPTH. No25. 3aaaya 1, 2,
A 3HaTh CyIIHOCTb TEPMUYECKOTO U ctp. 79.
Kpexunr KaTaJIMTUYECKOTO0 KPEKUHra, pruQopMuHTa. OdopmuThb
(TepMuueckuil | YMeTh COCTaBIJIATh YpaBHEHHs XUMHUYECKUX na0. paboty
u peakiuii, OTpaXKarolue Npolecc KPEeKuHra, 2,¢.79
KaTaJIMTUUECK | MpeBpalleHus napapuHOB U HUKIoNapaprHOB B
uif), apoMaTHYecKue.
pudopmuHT,
apoMaTH3aLusI
YIIIEBOJI0POJIO
B.
3-4 IIpuponHslii ra3 u 3HaTh COCTaB MPUPOAHBIX U MOMTYTHBIX TA30B, Paccka3 ¢ anemenramu
(39-40) | yroms: criocoGb 00J1aCcTH UX MPUMEHEHUSI. Oecenbl; BBICTYIUICHHS

nepepabOoTKH.
PasBurue
SHEPIeTHKH.

YMeThb COCTaBIATh YPAaBHEHHS XUMUYECKUX
peakmuii, OTpaXkaromue IpeBpaIleHuUs
YIIIEBOIOPOJIOB.

3HaTh OCHOBHBIE MECTOPOXICHHUS IPHPOIHOTO
rasa.

3HaTh CYIIHOCTb IpoLiecca KOKCOBaHUS,
OCHOBHBI€ MPOAYKTHI U 00JIACTH IIPHUMEH CHUSL.
3HaTh 00 OCHOBHBIX HANPaBJICHUSIX B Pa3BUTUU
SHEPTeTHKH Y Hac B CTPaHe, O mpodieMax
HU3MEHEHHS CTPYKTYpBI
HAapOIHOXO3HCTBEHHOT'O MCIOIB30BAHUS
YIIIEBOIOPOTHOTO CHIPBS, O PEIICHHUSX
po0IIeMbl TOITYYESHHS )KUIKOTO TOIUTMBA U3

yUaIIuXCcs.

QCMOHCT[zaQHHI

TaOIUIIBI
«lIpompleHHas
KOKCOBasI [IeYb)




YTIIsl, O POJIM XUMHH B PELICHUN
SHEPreTUYECKON MPOrpaMMBl.

Tema 6. Cnuptbl. ®eHobl (9 1)

3HaTh onpeeNeHre CIIMpTOB, COCTaB U JleMOHCTpanysi: Tabnuma
1-2 OnHoaToMHBIE OnHOaTOMHBIE | CTPOEHHE; CYIIHOCTh BOJOPOIHOMN CBS3U H €€ JlaGopaTopHbIit «OnHOATOMHEBIE
(41-42) | npenernbHbIe CriUpTHl, PYHK | BIMSIHWE Ha (PU3NYECKHE CBOMCTBA CITUPTOB. OIIBIT: cipThey, Tabmmma | § 20, ¢ 80 —
cnupThl. CTpoeHHe | LMOHANbHAs YMeTb cocTaBIATh MOJEKYIISIPHBIE, BBIJIENIEHHE BOOPOA Ne7 yueOHuka, 83, §21, c83
UX MOJIEKYI, rpymma, CTPYKTYpPHBIE U U3 3TaHOJIA; IapocTep KHeBast -84,
H30Mepus U BOJIOPO/IHAS 9JIEKTPOHHBIE ()OPMYJIBI CIIUPTOB, TIOKa3bIBaTh | Paccka3z yuurens, MOJIENTb MOJIEKYJIbI ymp.1, 2, 5-8,
HOMEHKJIaTypa. CBSI3b, pacripezieneHue 3JIeKTPOHHON TIIOTHOCTH B Oecena, 3TaHoONA. c. 88
[Monyuenne QJIKOTOJISATA. MOJIEKYJIe. caMocTosiTeNbHas pabora | PeakTHBBL:
CIIPTOB. YMeTb cocTaBisTh (POPMYJIIBI H30MEPOB Y Cynbdar meau (I1),
CIIMPTOB, HAa3bIBAThH UX 10 CUCTEMATHYECKOMN 3TaHOI, HATPUH,
HOMEHKJIAType (dhenondranenH Boja,
3HaTh CrI0COOBI TONYYEHUsI CITUPTOB MPOOHPKHU.
(;1abopaTopHBIN ¥ MPOMBIIIICHHBIH).
‘YMeTb 3anuchIBaTh YpaBHECHUSA XUMHWYCCKUX
peaKIHii, OTPasKaIOIIUX CIIOCOOBI MOMyEHHSI
CIIUPTOB.
3-4 CBoiicTBa 1 Peakuyu YMeTb 3anuchIBaTh YpaBHEHUS] XUMUYECKHX JlemoHcTpaimu: PeakTHBLI: § 21, ¢ 84 -87,
(43-44) | npumenenue JEeTUApAaTalldl | peaKIHid, 1) cpaBHeHHe CIUPTOB B | DTaHOI, ymp.8, 9, 10,
CIIPTOB. , JIOKa3bIBAIOIIME CBOMCTBA TOMOJIOTHYECKOM DALY nepMaHTaHaT 12, 14, 15
HPOCTHIE CTIIHPTOB (pacTBOpPUMOCTH B KaJIus, cepHas 3amaun 1, 2, 3,
3¢hupbI 3HaTh OCHOBHBIC 00J1aCTH BOJIE). KucioTa (K), c. 88.
IPUMEHEHUS OTHOATOMHBIX OpoMuz Kanws,
CITUPTOB. WHIUKATOpPBI, BOAA,
YMeThb IpUBOAUTH IPUMEPHI U COCTABIIATD poOupKy,
YpaBHEHMSI XUMUYECKUX PEaKIHi, PacKpHI- CIIUPTOBKA.
BAIOIIUX T€HETUYECKUE CBSI3U MEXKIY Cxewma 10.
YIIIEBOIOPOJAMH H CIIUPTAMH
5 (45) | IousTre 0 MHuoroatoMH | 3HaTh omnpeAeseHre MHOTOaTOMHBIX CITHPTOB, JleMoHcTparmu: PeakTuBbI: §22,¢89-92,
MHOT'0OaTOMHBIX ble UX IPEACTaBUTENEH. BzaunmonelictBue TIMIepuH, pactop | ymp.1-4,9
CIIUPTAX. CIHPTEI, 3HaTb COCTaB, CTPOCHHE, CBOHCTBA U TJIAIEPUHA C cymsdara mequ(ll), | 3amaum 1, 2,
aHTH(PU3BI NPUMEHEHHE TTIMLEPHHA U STHICHT KOS, HATpHUEM. THAPOKCHA HATpHsA, | . 92.
YMeTh 3anuchIBaTh YpaBHEHHS PEAKIIMI, JIa6. onbIT: JuctwiuapoBanHas | OdopMHT
OTpaKaIOIINe XUMHUYECKIE CBOWCTBA MHOTO- PactBopenue Bozna. [Ipobupku. 1mab. paboty
ATOMHBIX CITPTOB. TJIAIIEpUHA B BOJIE 3,c.98

YMeTb cCpaBHUBATh CBOMCTBA OJHOATOMHBIX U
MHOTOAQTOMHBIX CITHPTOB, 3HATH IPUINHBI
CXOJICTBA U OTJIMYHSL.

U peaKIust ero
C THIPOKCHIOM
memu (I7).




YMeThb IPOBOIUTH KAUECTBEHHYIO PEAKIIUIO C
rugpokcuioM Menu (I1) Ha MHOrOaTOMHBIE
CIIUPTHI

6-7 ®denonsl, UxX ®denon, 3HaTh OnpeieTIcHHe, CTPOCHHE JleMOHCTpaIu: Tabmura Ne® § 23, ¢ 93 95,
(46-47) | ctpoenue, cBoiicTBa | HEHOMATHI. YMeThb 10Ka3bIBaTh B3aMMHOE BIIHMSHHE aTOMOB | JIaOOpaTOPHBIHA OMbBIT: y4ueOHHUKA, pUCYHOK | § 24,
U IPIMEHEHHE. B MoJekyie (eHoma. B3aUMO/IECTBUE Ne28. ¢ 95-97,
3HaTh CBOIiCTBa, MpUMeHeHue (eHoa. (enona ¢ GpomHON [apoctepxueBas ymp.1, 3, 5-7,
YMeThb 10Ka3bIBaTh B3aMMHOE BIIMSIHHE aTOMOB | BOJIOHM U pacTBOPOM MOJIENTb MOJIEKYJIBI | 3ajaya 2,
B MoJIeKyie (heHOJIa U MOATBEPKAATh THIIPOKCUIA HATPHSL. (enomna. c. 98.
COOTBETCTBYIOIIMMH YPABHEHHUSIMH PEAKIIHH. PeakTuBbI: OdopmuTh
YMeTh npe/cka3biBaTh CBOMCTBA (peHoma Ha ®denon (OpomHast nab. paboTy
OCHOBE €r0 CTPOEHHS Y 3al1ChIBATh YPaBHEHUS BOJa, nepmanranar | 4, c. 99
peakiu. KaJlusl, 3 TaHO,
YMeThb onpenensaTs (EeHOI 10 XapaKTepHbIM TUIPOKCHU]T HATPHS,
peakipsiM. VIMeTh nipecTaBiicHue 00 OXpaHe dhenondranenn.
OKpY)KaIolIeH Cpe/ibl OT BEIIECTB, COACPIKAIINX
(deHom.
8 (48) | I'enermueckast YMeTh COCTABIIATH IETTOYKHU MPEBPAIICHHH.
CBSI3b MEXIY
YIIIEBOZOPOJIAMH U
CIIUPTaMH
9 (49) | O6o6muIcH e U OTpadoTaTh TEOPETHUCCKUE HABBIKH,
3aKpeIuieHre 3akpenuTs U yriIyOUTh NTOTy4eHHbIE 3HAHUS.
3HaHUM 10 TeMe
«CrupTsI.
DeHOIbIY.
Tema 7. Anbaeruabl U KapOOHOBbIe KUCIOTHI (8 u).
1-2 KapOonunbHbie Anpperun, 3HaTh omnpesereHre albIeTHIOB, CTPOCHUE Pacckas ¢ pimemenTamMu [MapocrepxHeBast § 25, ¢100—
(50-51) | coemuuenus — KapOOHWIbHASA | MOJIEKYJBL. YMeTh COCTABIATH CTPYKTYPHBIE Gecenpl, pabota ¢ MOJIENTb MOJIEKYIIBI 103,
aJIbeTHIbI U rpymmna (OpMyIIBI aNbIETHAOB, HA3BIBATh HX 10 Ta0IuIeH. MeTaHasl. ymp.3-5, c.
KETOHBI. MypaBpHHBIH | CHCTEMaTHYECKOW HOMEHKIATYpE. Tabnmma 105
CrtpoeHne MONEKYNT | ajbaeruf 3HaTh CHOCOOBI OTYIEHUS ANTbICTHIIOB. «AnbIernasn 3ajaya 2,
aJIbIETHUIOB (popmansaerun c. 106
1), YKCYCHBIH
aIIBJIeTH]
(amerampaerun

).

Ketonsb!.




3(52) | Caoiicta u Peaxmus YMeThb 10Ka3bIBaTh XUMHUYECKHE CBOICTBA JIaGopaTopHBIil OIBIT: PeakTuBhI: § 26, ¢ 103 —
IIPUMEHEHNE Kyuepoga. aNbJIETU/I0B, 3aIMChIBATH YPABHEHUSI PEAKIINN. okuciienne MmypasbrHoro | 40%-Hblii p-p 105,
QJIBIETUIOB. 3HaTh 00JaCTH NIPUMEHEHHSI MYPAaBEHHOTO W YKCYCHOTO anpaernaa | ¢popManbieruia, ymp.9-10,
[Momyuenne YKCYCHOT'O aJIbJICTU/IOB. OKCHJIOM cepebpa H 1%-wner1if p-p 3anaqa 4,
QJIBIETHUIOB ruapokcuaom meau (I1). | rugpoxcuaa Hatpus, | ¢. 106

2%-HbIit p-p
cynbgara menu, 5%-
HBIN p-p aMMHaKa,
uurpara cepeopa (1),
JICTHIITUPOBaHHAS
BOJIa, BOAsSHAs OaHs,
ropenka, MPOOUPKH.

4 (53) | I'enetnueckas Iemouka YMeTb NpUBOJUTH IPUMEPHI U COCTABJISTD DBpuUcTHYECcKas decena, Tabmuma 3agaHue B
CBSI3b QJIBJIETHIIOB C | XMMHUYECKHX ypaBHEHHSI XUMHYECKUX PEaKIUH, pacKpbl- CaMOCTOsITEIbHAS «ANBIETHIB) TETPaIH.
JPYTUMHU KJIacCaMU | peaxiui BAIOIINX T€HETUUECKUE CBSI3U MEXIY pabota, perienne Cxema 13, c. 105 ymp.11,
OpraHUYECKUX YIJIEBOAOPOIaMH, CIIUPTAMU U aJIbJIETHIaMHU. LIETIOYEK U 3aj]a4, c. 106
COE/IMHEHUI. 3akpenuTh TEOPETUUECKHE HABBIKH, TECTUPOBaHHE.

TMOJTYYEHHBIC IIPU U3YICHUU TEMBL
«ANBIETUIBD.

5 (54) | Knaccudukarms OyakumoHans | 3HATH onpezereHrue KapOOHOBBIX KUCIIOT, Pacckas, Oecena, Tabmumna 10. § 27, ¢ 106 -
KapOOHOBBIX Hast CTPOEHHE MOJIEKYJI, KacCU(UKALUIO KHCIIOT. COCTaBJICHHE TAaOIHUIIBI. [apoctepkHEBBIE 108, §28, ¢
KHUCIIOT. KapOOKCHJIbHA | YMeTh 3alHChIBATh MOJICKYJISIPHEIE, JleMoHCTpanus: MOIE | MOJEIH MOJICKYJT 109 -10,
IIpenenbHble s Tpymnma — CTPYKTYpPHBIE, DIIEKTPOHHBIE (POpMYIIBI MOJIEKY KapOOHOBBIX METaHOBOI U ymp.1-5,
OHOOCHOBHbBIE COOH. KapOOHOBBIX KUCIIOT, OKa3bIBATh HA HUX KHCIIOT. 9TaHOBOM KHCJIOT. 3amaya 1,
KapOOHOBBIE YkcycHas CMEIICHNE IEKTPOHHOM INIOTHOCTHU U IlonyueHue ykcycHoOM PeaktuBbl: c. 117
KHCITOTBI. KHUCIIOTA. pacrpezieNieHue 3apsi0B B MOJIEKYIIE. KHUCIIOTHI U3 aLeraTa Anerar Hatpus,

Uzomepus, Eé 3nauenne. | 3HATHL M30MeEphI, TOMOJIOTH, HA3BAHUS KHUCIIOT 10| HATPHSL. cepHas Kuciora (K),
HOMEHKJIATypa, Areratsl. CHCTEMaTHYeCKOH HOMEHKIIaType, CIOCOOBI npodKa ¢
MIOJTy4eHHe TIOTY4eHUS ¥ 00JIaCTH IPUMEHEHHSL. ra300TBOJHON
KapOOHOBBIX YMeThb 3auChIBaTh MOJIEKYIIAPHEIE, TPYOKOI, TaKMYyC,
KHCIIOT CTPYKTYpHBIE (OPMYIBI KAPOOHOBBIX KUCIIOT. TOpeJIKa, ITATHB

6 (55) | CeoiicTBa Peakmus YMeTb 00BSACHATH B3aMMHOE BIIMSHHAE aTOMOB B | CaMocTosTebHAs PeakTuBBI: § 28, ¢109—
KapOOHOBBIX STepUPUKANK | MOJIEKyJIaX KACIOT. JlOKa3hIBATh XHMUIECKUE paborta. yKcycHasi kucnora, | 113,

KHCIIOT u CBOMCTBA KHUCJIOT, 3aIMCHIBATH YPABHEHUS JlemoHcTpamms: OKCHJ] MarHus, ymp.8-10, c.
CrnoxHbie PpeaxIii. CpaBHEHHE CHIIBHBIX MarHui, 117
3¢upsL. KapOOHOBBIX U HHIIKATOP, 3amayva 3,
JBoticTBeHHAs HEOPTaHMYECKUX KUCIIOT, | KapOOHAT HATPHSI. c. 118
XMMHYECKast B3aNMOJIEHCTBHE
GyHKIWHSA. YKCYCHOH KHCIIOTHI C

KapOOHATOM HATPHSL.




CMOHCTpAaIuA:

B3aMMOJICHiCTBHE
YKCYCHOM KHCJIOTHI C
OKCHIOM MarHusi,

MarHueMm.

7 (56) | Muoroobpasue Hemnpenensusl | 3HaTh CTpOEHUE MOJIEKYJ HEMPEAeTbHBIX Pacckas, 6ecena, PeaxTuBbI: § 28, c113—
KapOOHOBBIX € OJIEMHOBA, KapOOHOBBIX KUCIIOT, MX CBOIMCTBA U CaMOCTOsITETIbHAS OJIEMHOBAs 114, § 29, ¢
KHUCIIOT. JIMHOJIEBASI TIpUMEHEHHE. pabora. JleMoHCTpalys: | KUCIIOTa, pacTBOp 115 -116,
[Ipumenenue KHCIIOTBI. YMeTh 3anuchIBaTh MOJIEKYISPHEBIE, B3aNMOJIeHCTBUE TUAPOKCHUIIA yop.11, 12,
KapOOHOBBIX [Ipumenenue CTPYKTYpHBIE (POPMYIIBI HETIPEETBHBIX OJICMHOBOM KHUCIIOTHI C Hatpusi, OpoMHast 15,16,c. 117-
KHUCIIOT. Y HaXOX/IeHWEe | KapOOHOBBIX KHCIIOT. pacTBOpOM THAPOKCHIA | BOJA, PACTBOP 118

B TIpUpPOJIC HaTpUsl, OPOMHOI BOOW. | (eHondTaneHHa. 3anaya 4,
KapOOHOBBIX c. 118
KHUCJIOT.

8 (57) | KonrponbHas
pabota 1o Teme
«AJbIIETUBI.

Kap6oHoBble
KUCIIOTBIY.
Tema 8. Cinoxublie 3¢pupsbl. Kupsl (4 9).

1(58) | Choxubie 3¢upbIL. CrnoxHble 3HaTh onpeeneHne CI0KHBIX I(HUPOB, Pacckas, 6ecena. Pucynok yuebnuka | § 30, ¢ 121 —
CrpoeHue, 3¢hupbI. CTpPOEHHUE, CBOMCTBA, ITOy4eHHE U JlemoHcTpanus: Ne 32. 123,
CBOICTBA, I'mpponus IIPUMEHEHHUE. W3yuenue pusnueckux PeaktuBbl: ymp.3, 7,8, c.
MIPUMEHEHHE. CITOMHBIX YMeTb cocTaBiisiTh (HOPMYIIbI CIIOKHBIX CBOICTB CIIOXKHBIX CIIOXHBIN 3¢up, 128

3¢hupoB, 3(HpOB, HA3bIBATH UX. 3¢ upoB. pacTBOpbI CepHOI 3amaya 2, C.
peakuus YMeThb 3anMchIBaTh YpaBHEHUSI peaKLUN T'unponus cnoxHbIX KHCJOTHI, 129
sTepuMKany | TUAPOIU3A U ATEPUPHKAINN, 3HATH YCIOBUS 3¢ upoB. THPOKCH/IA
u OCYILECTBIICHUS ATUX PEAKIIMIL. HaTpus, BOAA.
[TpoGupkwy,
BOJsIHas OaHs,
roperKa.
2-3 Kupsr: cocras, Kupsr xak 3HaTh onpenereHne JKUPOB, UX JlemoHCcTparms: PeaktuBsl: obpasmer | § 31, ¢ 124 -
(59-60) | crpoenwue, cBOMCTBA | CITOKHBIE Kiaccu(uKaIuioo, CTpOCHUE, CBOMCTRA. u3ydeHue oopasioB TBEPABIX U kuAkux | 126,
U IpUMEHEHHE. 3¢hupHI YMeThb 3amuchIBaTh CTPYKTYpPHBIE (hOPMYJIIBI KupoB, Pacckas, Oecema. | JKHpOB, ymp.9-13, c.
[epepaboTka TIIUIEPUHA U JKHPOB, YPaBHEHHUS TUAPOIIN3A KUPA U JIaGopaTOpHbIH OMBIT: OpraHU4ecKHe 128, 129
KHUPOB B TEXHHUKE. KHUPHBIX 00pa3oBaHHe €ro. PacTBOPHUMOCTB JKUPOB, pacTBOpHTEINH, 3agaya 3, c.
KHCIIOT. 3HaTh, KaK MPOUCXOIUT MPEBPAIICHIE KIPOB JIOKa3aTeIbCTBO UX BOna, OpoMHast 129,
dusnyeckre 1 | NMHIIU B OpraHU3Me. HenpeneIbHOr0 BOZIa, STaHOII.
XUMHYECKHE 3HaTh 0 criocobax mepepaboTKu KUPOB B xXapakTepa, OMBIICHHE [taTus,
CBOHCTBA. TEXHUKE. JKUPOB. IPOOMPKH, KOIIOHI,




Kupbr hapdopoas
JKHBOTHBIC U Yanreyka, MajJoukH,
pacTuTeNbHbIC CIUPTOBKA,
OMbLIeHHE CITUYKH.

KHPOB.

4 (61) | OGobmatommmit OTpadoTaTh TEOPETHUCCKUC HABBIKH, Becena, pemenue Tabmuie! mo MTOBTOPUTEH §§
YPOK TIO TEME 3aKPEUTh U YIIIYOUTh 3HAHUS, ITOJYYCHHBIC HA | IICTIOYCK W 3314, TeMam, 17-31
«Kucnoponoconep MIPEABITYIINX YpOKaXx. TECTUPOBAHHE. MeproInYecKast
Karye cucreMa
COE/IMHEHUS. XAMHYIECKHX

AJIEMEHTOB,
KapTOUKH C
3aJJaHUAMH 1
TECTaMH.
Tema 9. YrieBoasl (7 4)
1-3 I'mroko3a: cocras, Vraesonsl, 3HaTh KiacCU(PUKAILIUIO YTIIEBOIOB, COCTAB U Pacckas, becena. Tabmauna §32, c131-

(62-64) | crpoenue, MOHOCaxapu/bl | CTPOEHHUE TIIFOKO3bI, 00s1acTh e€ npuMeHeHus. | JleMoHcTpaius: «YTIeBobD). 136,
CBOICTBA, , TIIFOKO34, YMeThb Ha OCHOBaHUM CTPOEHUS NPEJCKA3bIBATh| B3aUMOICUCTBHE PeakTuBbl: ymp.7, 8, 10,
NpUMEHEHHE. reKcosa, CBOICTBA TIIIOKO3BI, COCTABIISTh YPABHEHUS TITFOKO3bI C OKCHIOM TITI0K03a, c. 146

QNBJETUAOCIIUD | PeaKIHi OKUCICHUs], BOCCTAHOBJICHHS U cepeOpa, YKCYCHOM ¢dpyxrosa, Boaa, ohopMUTH
T, OpOXKEHHUSI. KHCIIOTOM. YKCYCHasi KHCJIoTa, | J1a0. paboty
nepcriekTuBHas | MMeTh npejcraieHne 00 n3oMepe riitoko3bl — | JIabopaTOpHbI OMBIT: pacTBop 9,c. 147
¢dbopmyina. ¢bpykroze. B3aUMOJIeiiCTBUE THAPOKCHIA
Ilento3a, 3HaTh CTpoeHHe pUOO3bI M AE30KCHPHOO3HI. TJIFOKO3BI C THAPOKCHIOM | HAaTpHs, aMMHaKa,
pubo3a, Ymersb mpenmnonarate ux xuMmudeckue csoicrsa| meau (I1) u okcumpom cynbdar meny,
Je30Kcupr003a | Ha OCHOBaHMHM 3HAHWH O ITIIOKO3€, COCTAaBIATh | cepeldpa. HHUTpAT cepedpa.
COOTBETCTBYIOILME YPABHEHUS PEAKLIUM. [Tpo6upku, Moaesb

MOJICKYIIBI

TIIOKO3BI.

4 (65) | Caxaposa: Hucaxapunsl, 3HATb CTpOEHHE MOJIEKYIbI CaXxapo3Hl, JemoHcTpanus: Tabnmma § 33, c137-
CTpOEHHE, caxaposa. TEXHOJIOTHIO TIOJIy4eHHUS caXxapo3bl U3 THAPOIH3 Caxapo3sl, «YTIIeBOABD), 139,
CBOWCTBA, CaxapHOU CBEKIIBI, IPIMEHEHHE. JlabopaTopHBIN OIIBIT: cxema yae6. Ne 13. ymp.13, 14,
NOJIyYEHUE, YMeTb N0Ka3bIBaTh XUMHUYECKHE CBOMCTBA B3auUMOJIECTBHE PeakTuBbl: 3ajgaya 2, C.
NpUMEHEHHE. Caxapo3bl, COCTAaBIATh YPABHEHHS PEaKLHH caxapossl ¢ caxaposa, 146

THAPOJIH3A. THAPOKCHIOM KalbLUs M | THAPOKCHA ohopMuTh
OKCHIIOM cepelpa. KaJIbIHsA, CepHast 1mab. paboty
KHCIIOTa, HUTPAT 10, c. 147

cepedpa,
THAPOKCH/I HATPUSL,
cymsdat memu (11).




[IpoOupku, mraTus,
BOpOHKa, (GUIIBTP,

CTEKIJISTHHAS
TaJI0vKa.

5 (66) | Iomucaxapuasl ITonucaxapunapl, | 3HaTH COCTaB, CTpOEHHE, CBOMCTBA KpaxMaia | JleMoHcTpalus: PeaxTuBbI: §34, §35 ¢
(xpaxmai u Kpaxmal, 1 1IEJUTIONIO36] B CPaBHEHHH. THPOJIH3 LEIUTIOI03BL. KpaxmaJ, Boja, 139 -146,
LIEJITI0JIO3a: COCTaB, | LENII0N03a, 3HaTh 00J1aCTH NPUMEHEHHUS STHX JlaGopaTOpHbI OIBIT: pacTtBOp noxa (B ymp.18-24,
CTpOEHHE, JIEKCTPHHBI, NIOJINCAXapUIOB. (u3mueckre cBOWCTBa CIMpPTE), PEaKTUB c. 146, 147
CBOJCTBa, TJIUKOT €H. YMeTb cOCTaBIsTh YPaBHEHHUS peaKknil KpaxmaJa, [IBeiiniepa, cepuast | opopmMuTh
MIPUMEHEHNE — B OKHWCIICHHsI, TUIIPOJIM3a Kpaxmala, IeJII0JIO3bl | B3auMOJIeCTBHE KHUCIIOTa, na0. paboty
CpaBHEHUH). U Ipyrue ypaBHEHUS, 3HATh PUUUHY Kpaxmaja ¢ HOJOM, THAPOKCHUIT MEIH 11,c. 148
HckyccrBeHHbIe CXOJICTBA M OTJIMYMS B CTPOSHHUH M CBOMCTBaX | TMAPONN3 Kpaxmala. (m.

BOJIOKHA. STHX BEIIECTB. [TpoGupkwy,
3HaTh KaueCTBEHHYIO PEAKIMIO Ha Kpaxmall, CIMPTOBKA, BaTa,
TpeBpallleHre Kpaxmalia MUIIY B OpraHu3Me. ¢uneTp, KONOA,
HNmeTn MpeAcCTaBJICHUE O IMOJTYUCHUU XOJIOAUJIBHUK,
alleTaTHOTO BOJIOKHA, €r0 CBOWCTBAX, ropernka.
KJIacCU(HUKAIMH BOJIOKOH.

6 (67) | IlpakTuueckas OrpaboraTh TeopeTHyeckue U npakTuiueckue | becena, pemienne Tabnunp! mo [ToBTOPUTH
pabota Nel HaBBIKH, 3aKPEMUTh U YIITyOUTh 3HAHMS, LIEMoYeK U 3a7a4, temaMm. Kaptouku ¢ | 3amucu B
«Pemenne HOJIy4CHHBIE HA TPEIBIAYIINX YPOKaX. TECTUPOBAHMUE. 3aJlaHUSIMY, TETPaH O
9KCIIEPUMEHTAIIBHBI TECTaMH. KJ1accuguKan
X 3ajJad o un
OpraHUYIecKon OpPraHU4YECKUX
XUMUI». BEILIECTB

7 (68) KontponsHas OTpadoTaTh TCOPETHUCCKUE HABBIKH,

pabota 1o Teme 3aKpENHTh U yrIyOUTh 3HAHUS, IOTyICHHBIE
«YTIeBOIBIY. Ha MpEeIpLIyIINX ypOoKax.
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