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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUKM Ha YpPOBHE CpeAHEro olmiero obpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMmbl MO XMUMHH, K ONPEIEICHHUIO
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 o0Opa3oBaHue, MOJIy4aeMoe 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 KaKk 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib 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 B3aMMOJIEUCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMHUS cTajia
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 cooTrBercTBUM ¢ OOmMMMHU IENSIMU U NPUHLIUIIAMHU CPEIHETO O0OIIero
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.

CocTaBisionuMH  TIpeAMeTa «XUMHS» SIBISIOTCST  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.

CrtpykTypa conepkanusi KypcoB — «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.

[lon HOBBIM yrjaoM 3peHUs B TpeaMere «XuMus» 0a30BOro ypOBHSA
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.

Envnasa cucrema 3HaHMM O BaXKHEUIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUHU,
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 mnnaHe pemeHuss 3agady  BOCHUTAHUSA, Pa3BUTUS M COLMAIU3AIUU
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 mpakTtuke mnpenonaBaHus XMMHM KaKk Ha YpOBHE OCHOBHOI'O OOIIEro
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 NaHHOM TOYKE 3pEHUsS TJABHBIMU ILEIAMH HU3Y4YEHHUsS NpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

. dbopMupoBaHUE CHUCTEMBl XWMHMYECKMX 3HAHUM KaK BaxKHEUIIEH
COCTaBJIAIOIIECH €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JiexkaT
KJIIOUEBbIE TOHATHUS, (YHIAMEHTAIbHbIE 3aKOHBl U TEOPUM XHUMHH, OCBOEHHUE
A3blKa HAyKH, YCBOCHHE W TOHMMaHHWE CYHUIHOCTH JOCTYMHBIX 0000LIEeHUN
MHPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMJIEHHE C HCTOpUEH HMX pa3BUTUS H
CTaHOBJICHUS;

. dbopMHUpOBaHUE U pa3BUTHE TMPEACTABICHUA O HAyYHBIX METOAaX
MO3HAHMS BEIIECTB U XUMHYECKUX PEAKIMi, HEOOXOIUMBIX MJiA MPUOOPETCHUS
YMEHUU OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBICHUM, UMEIOUTUX
MECTO B MPUPO/JIE, B MPAKTUUECKON 1 MOBCETHEBHON KU3HU;

. pa3BUTHE YMEHUM U CIOCOOOB JICSATENILHOCTH, CBSI3aHHBIX C
HAOJIOIEHUEM U OOBICHEHHEM XHMHUYECKOTO OJKCIIEPUMEHTa, COOJI0ICHHEM
npaBm 0€30MacHOTO 00paIeHus C BEIIeCTBaAMHU.

Hapsiny ¢ atum, copepskarenbHas XapakTepUCTHKA LIeNIel U 3a/1ay U3y4eHUst
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAaMOTHOCTHIO, TO €CTh CIocob0amMu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3M Cc 3TUM mOpH HM3yYEHHHM MpeaMeTa «XHUMUS» JOMUHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

aganTanus o0yJarolmuXxcsl K yCIOBUSM JTUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYaIONMIUMXCS KIIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIsI OIEHKU C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHajau3a y4yeOHOU U
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U Ppa3BUTHE Yy OOYYAIOIIMXCS  aCCOIMAaTUBHOTO M
JIOTUYECKOTO MBIIUIEHUS, HaOII0AaTeIbHOCTH, COOpPAHHOCTH, AKKYPaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, IIPU TUIAHUPOBAHUU U MIPOBEICHUU
XUMHYECKOT0 KCIIEPUMEHTA;

BOCIIMTaHUE Yy oOydaromuxcss YOEXKIEHHOCTH B T'yMaHUCTUYECKON
HANpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TI0OANBHBIX HpoOsieM
PALMOHANILHOTO MPUPOOTNOIB30BAHMS, TIOTIOTHEHHS] YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHONICHUS] K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueOGnoMm mutane cpemHero oOmiero oOpa3oBaHHs Yy4deOHBIH TpeaMeT
«XuMUsg», U3ydyaeMbli Ha 0a30BOM YpOBHE, SBIISIETCS 0053aTEbHBIM YYCOHBIM
IPEIMETOM.

OO6miee uyucIO YacoB, OTBEACHHBIX ISl M3YYEHHUS XUMHUHU, Ha 0a30BOM
YpOBHE cpeaHero odiiero obpasoBanus, coctarisieT 68 yacoB: B 10 kmacce — 34
gaca (1 gac B Heqenmo), B 11 kiacce — 34 gaca (1 gac B Heneno).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer opraHn4eCcKOM XUMUH: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTypHbIE (OPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[Ipencrasnenue o kiaccupuKaly OpraHnyeckux BemiecTB. HomenknaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHUsl BEIIECTB M UX IPEBPAILCHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILIEHUIO OPIraHUYECKNUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBl: COCTaB U CTPOEHHUE, TOMOJOTMYECKMH psaa. MeTraH M 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJYyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psil. DTUJIEH U MPOIMUIECH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJTYUEHUE U TPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u metmnOyranuen-1,3: cTpoeHue, BakKHEHIIHe
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTHM CTPOCHHSI, TOMOJIOTMYECKHU psi.
ALeTuneH — TOPOCTEHIIWM MNPEACTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
duznyueckre 1 XUMHIECKIE CBOMCTBA (PEaKkIuy THAPUPOBAHUS, TAIIOTCHUPOBAHNS,
TUApPATALINH, TOPEHUS ), TOTYyYEHHUE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (puU3MUECKUe U XHUMHUYECKHE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJOPOJAMH, IPHUHAMICKAIMMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHMKU YIVIEBOAOPOXOB. I[IpuponaHbli ra3 v MOMYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHUS BEIIECTB M HUX IPEBPAILCHUN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnlie 3agaun.

Borunciennss mo ypaBHEHHMIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUN ).

Kuciopoaconepskamnue opranndecKue coeJMHEHHUA

[IpenenbHble OJHOATOMHBIE CHOUPTBL. METaHOA M 3TAaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoIopoaHbIE CBSA3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJIMKOJIb W TJIUMUEPUH: CTPOCHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaklMsi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTpOCHUE MOJICKYJBbl, (U3UYECKHE W XUMHYECKHE CBOWCTRBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemouwvl. DopManpIeTrHa, AaUETaJIbIETHUN: CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpeneibHbIe KapOOHOBBIE KHUCIOTHL. MypaBpuHas H
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue IS Kiacca KUCIOT, Peakius 3Tepru(pHUKaAIIK), OJydeHUE U TMPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHple 3(QUpPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBoael: cocraB, KilaccupuKanmus — yrieBogoB  (MOHO-, M- H
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman n nemnrosio3a kak npupojHble noauMepsl. CTpoeHne Kpaxmana u
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHUSl BEIIECTB M HUX IPEBPAILCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aummoneiicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHMIO XHUMHYECKOM peakiuu (macchl, 00bEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak amOoTepHble opranndeckue coeauHeHus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak npupoAHbIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHud. I[lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIBHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX NPEBpPALCHUMN:
HAOJII0/ICHNE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HAaTypanus OeIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNHU, CPEAHAS MOJIEKYJIApHAas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX NPEBpPALCHUMN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXNnpeaMETHBIX CBA3CH IPU U3YYEHUU OPraHUYECKOW XUMHUHU
B 10 kjacce OCyLIECTBIETCS 4epe3 HCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OOmue ecTeCTBEHHO-HAay4YHble TOHATHS: SBJIEHWE, Hay4YHbId (axT,
TUIO0TEe3a, 3aKOH, TEOpHs, aHalIu3, CHHTE3, KiacCU(pUKALMs, MNEPUOAUYHOCTD,
HaOJII0IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJIEITMPOBAHHUE.

@®usuka: MarTepusA, DOHEpPrusA, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DPHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorus: knerka, opraHusmM, Ouocdepa, oOMEH BEUIECTB B OpPraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepansl, TOpHbIE MOPOIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
peCcypehl.

TexHonorus: mNuUILEeBblE MNPOAYKTbI, OCHOBBI PAalMOHAIBHOIO ITUTaHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMUYECKUNA dJIeMEHT. AToM. Snpo aroma, H30TONBI. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepuonnueckunii 3axkoH U llepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHeiil). BopopoaHnast cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJSIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o gucnepcHbIX cuctemMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHEHUN. Homenxkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas peaknus. Krnaccudukamuss XMMHUECKUX — peakiuid B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CKopocTh peakinu, e€ 3aBUCUMMOCTb OT pa3iHuHbIX (pakTopoB. OOpaTUMbIe
peakuur. XHUMHYECKOE paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccormaius. CuiabHble W clIa0ble AJICKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIasA, HEUTpaIbHasl, IIEJI0UYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METO/bl HM3Y4YEHHUs BEIIECTB W HX MPEBpAIICHUN:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaAIU3aTOPa, OMPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3a1aun.

Pacu€Tel 1O ypaBHEHMSIM XMMHUUYECKMX pEakluid, B TOM YHUCJE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOoBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraisioB B Ilepuoanyeckoit cucreme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEHUIINX HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIINX KUCIIOT, BOJIOPOAHBIX COCTUHECHUH ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U X COCTMHEHHU.



Meramisl. Ilonoxenue MeraiuioB B [lepuoanyeckoil cucteMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOWCTBA BAXXHEUIIUX METAJUIOB (HATPUM, KaJIUM, KaJlbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl ToJlydeHUs: MeTauioB. [IpuMeHeHrne MeTajioB B OBITY U
TEXHHUKE.

OKCMEPUMEHTAIbHBIE METO/bl HM3Y4YEHUS BEIIECTB W HX MPEBpPAIICHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuéter macchl BemecTBa Wi o0bEéMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponb xumuu B oOecrieueHrnr >KOJIOTHYECKOM, YHEPreTHYeCKON U MHUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHLHUIAX POMBIILIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MuUpe BEUIECTB M MaTEpPUAJIOB: BAXHEWIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMus W 300pPOBbE YEJIOBEKA: IpPaBUJIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst MeXmOpeaIMETHBIX  CBSI3e TpU  HM3YyYEHUW OOmed w
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHATHS: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dwusnka: MaTepusi, SHEPTHsI, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: knerka, opraHusM, OJKocucTeMa, Ouocdepa, MakKpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIBI, TOPHBIC MTOPOIBI, MOJICE3HBIC UCKOMIAEMBIE, TOTUTHRO,
PECYpCHI.

TexHoMOrus: XUMHUYECKask TIPOMBIIINICHHOCTh, METAJLUTYPrHs, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 10
XNUMHNHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaMeTHbIM). HaydHOo-MeToauyeckoil OCHOBOWM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBHMM € CHCTEMHO-JEATEIBHOCTHBIM TMOAXOJI0M B CTPYKTypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIAHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUUCKOM TPAKTAHCKON HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YyUYEHUIO;

I[EJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUM JIMUHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYKeE MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIBTYpPhI U CIOCOOHOCTH CTaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUA MpeaMera «XUMUs JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUA MpeaMeTa «XUMHS» OTPaKAOT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAaHUS  OOydYaroUIMMHUCS ~ CBOMX  KOHCTUTYLUMOHHBIX MpaB U
00S13aHHOCTEH, YBAXCHUS K 3aKOHY U MTPABOMOPSAIIKY;

MPEACTAaBICHUS O COLMAIBHBIX HOpPMax U TMpaBUiIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKON JEATEIbHOCTH TMpPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIICHHS K MCTOPUUECKOMY M HAay4YHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

yBaXXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPUU MU MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCa M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHHH W TOCIEIYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIICHWUBATh  CHUTYallUM, CBSI3aHHBIE C  XHUMHUYECKUMHU
ABJICHUSIMH, U NPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIAEHUE WU MOCTYNKH CBOMX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 310poBOro M 0€30MacHOro ob0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOMIoOIeHUsT TpaBUi 0Oe30macHOr0 OOpalieHusi ¢ BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTU TNPaBUJ HHAMBUIAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCJEACTBUN U HENPUSATUSA BPEOHBIX NPUBBIUEK (YyHOTpeOJIEHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHH );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKON
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTHE B PEIICHUU NPAKTUYECKUX 3a]ay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOEIrO Kjacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO TTpodeccuil pa3inyHOTO poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHOW TpaeKTOpPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IeJIeCO00pa3HOr0 OTHOIICHUS K MPUPOAE, KaK HUCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0ATBHOTO XapakKTepa SKOJOTHYECKHX MPOOJeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONBE30BAHNS;

AKTUBHOTO HEMPHUATHS JICHUCTBUN, TMPHUHOCAIIUX BpEd  OKPYXKAIOIICH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJU4US ~ PAa3BUTOrO  SKOJIOTMYECKOTO  MBIIUICHUS,  JKOJIOTHYECKON
KyJIbTYpbl, ONBITA JEITEJIBHOCTH 3KOJIOTHMYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAHUS CHeHU(PUKH XUMUU KaK HayKd, OCO3HaHHS €€ poiu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUs 00 OKPY)KAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B  0CO0OM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIEHHOCTH W Ba)XHOM pPONH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOM(POPTHON IKHU3HM KaXKIOTO HICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHMM, YMEHHUS JieJIaTh 00OCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pa3iIMuUHBIX cepax npodeccrnoHanIbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpC}IMeTHLIG PE3YyJIbTaThl OCBOCHUA y‘{€6HOI‘O npeamMeTa «XuUMHSI» HA
YPOBHEC CPCAHCTO 06HICFO 06pa3OBaHI/I$I BKJIFOYAIOT:

3HAYNMBIC I (1)OpMI/Ip0BaHI/ISI MHPOBO33pPCHUA 06yqafoumxc;1
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6JII-OI[CHI/IC, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHLBIC y‘le6HLIC IlGﬁCTBPISI (HO3HaBaT€JII>HLIe, KOMMYHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH oOyJarommuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JNEUCTBUS B ITI03HABATEIILHOW U COLIMAJILHOUN IIPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH W PETYJIATHBHBIMH
JEVUCTBUSIMU.

OBJiagenue YHUBEPCAJIbHBIMHU yueOHbIMH MO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 0a30BbI€e JJOrHYeCKHe AeHCTBHS:

caMoCTOsITeIbHO  (OPMYIHpPOBATH M aKTyaJU3UpOBATHL  MOpoOiIEMY,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAEATh LEIN JCIATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX
JOCTUKEHUS, COOTHOCUTB PE3YJIbTAThI IEITEIBHOCTH C MTOCTABICHHBIMHU LEISIMU;

HCMOJI30BATh MPU OCBOCHHM 3HAHHUI MPUEMBI JOTMYECKOrO MBILIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTJIENbHBIX (DAKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAHUSI W KPUTEPUU IS KiIacCU(UKAIUU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYMHHO-CICACTBEHHBIE CBSI3M MEXIY HU3y4a€MbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
AQHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

IMPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIONb3YEMbIE B XUMUKM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas ¢GopMmysa, ypaBHEHHE XHUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHU METOJOB HAYYHOI'O IMO3HAHUSI BEIIECTB M XMMHUUYECKUX
pEeaKLHnii;

dbopMynupoBaTh L€NTM U  3a7a4d  KMCCIIEIOBAaHUS,  HCIIOJIb30BATh
MIOCTABJIEHHBIE M CAMOCTOSITENIbHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KadyecTBe
MHCTPYMEHTA TMO3HAHUS U OCHOBBI JUIsi (DOPMUPOBAHMS TUIOTE3bI MO TPOBEPKE
IPaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OpMYyIUpPOBATh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuOOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENLCKOW H  TPOEKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX uWH(popmanuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETA), aHaMM3UpOBaTh WH(POPMAIIUIO PA3IUYHBIX BHIOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpoOBaTh 3aMPOCHl U MPUMEHSITh Pa3IMYHbIE METOJbI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMAIbHYIO  (OopMy  MpejcTaBICHHS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KAueCTBE CpPEACTBA NpU pabdoTe C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, POpMyIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJHUYECKHUE CpEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX AaeMOI TEMBI B X0JI€ IUaJIOTa W/1in
JTUCKYCCUM,  BBICKa3bIBaTh  HACH, (OPMYJIUPOBATH CBOM  MPEJJIOKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TPE3CHTAIMEH pPEe3yJIbTATOB MO3HABATEIILHON NESITEIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKONW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBy1ajieHUe YHUBEPCAJTBHBIMHU PEryJIATUBHBIMH JeCTBUSIMMU:

CaMOCTOSATENIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU YYE€OHBIX M UCCIIENOBaTEIbCKUX 3a/lay, BHIOMpaTh Haumbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIAITh CAMOKOHTPOJIb CBOEH JESATEILHOCTH HA OCHOBE CaMOaHaIu3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOCHUS Kypca «OpraHuueckas XUMUS»
OTpa)XaroT:

chOopMHUPOBAHHOCTh MPEACTABICHUNW O XHMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM J1JIs pelIeHUs MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEp)KalllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEpHbIE MPU3HAKH TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIONB30BATh XUMHUYECKYIO CHUMBOJIMKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh M3YUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoit Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€aApUHOBAs KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENETATh BHIBI XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytneposa 1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTE€pU30BaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmal, IeJITI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WJUTFOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hopMUPOBAHHOCTH yMEHUS XapaKTepU30BaTh UCTOYHUKH
yIIAEBOJOPOJHOTO ChIphs (HEedTh, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX
nepepaboTKH ¥ MPAKTUYECKOE MPUMEHEHUE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUA [0 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHHM BIaJE€Th CHUCTEMOW 3HaHUH 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS MPUHSATUS peUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

chOpMHPOBAHHOCT, ~ YMEHHMH  coONIOAaTh  MpaBWia  TOJb30BAHUS
XUMHYECKOW TOCyloH U JabopaTopHbIM O0OpYyIOBaHHEM, a TakkKe IMpaBuia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH TIO BBITIOJIHEHUIO
71a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHWI IUTAHUPOBATH U BBITIONHITH XUMHYECKUI
AKCHEPUMEHT (IIPEBpAICHUs OPTaHUYECKUX BEIIECTB IPU HAIrPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpeBaHWH, I[BETHBIC PEAKIUU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKHA AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHUM  COOJIOJIaTh  MpaBWiIa  JKOJIOTUYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsATh Ha mpumepax CcrocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIIETIBIX W CcJIa0OBUIALIMX OOYyYalolUMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHUsA Kypca «OOIas W HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPUPOTHOMU
cpene;

BJIAJICHUE CHUCTEMOW  XHMHWYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTCIICHb OKHUCJICHUS, XUMUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIuh, XUMHUUYECKOE PABHOBECHE), TEOPUHU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTh YMEHUU BBISABIATH XapaKTEpHbIE NPHU3HAKHU IOHSATHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHPOBAHHOCTh YMEHUM HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
cocrtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh yYMEHUH  ONpENEesATh BaJEHTHOCTb M  CTENEeHb
OKHUCJICHHS XUMHUYECKHX DJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ
XUMHYECKOM CBsi3U (KOBaJeHTHas, HMOHHAas, MeTaJuIMuecKasi, BOJOpPOJAHAs) B
COEIMHEHHUAX, TUIl KPUCTAJIUTMYECKON PEIIETKN KOHKPETHOTO BelecTBa (aTOMHas,
MOJIEKYJISipHasi, MOHHAs, METaJNInYecKas), XapakTep cpelbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBIINBAaTh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOTO 3aKOHA
HO. W. MenngeneeBa U JAEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHMM XapaKTE€pU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB XMMHMYECKUX JJIEMEHTOB U UX COCIMHEHUN
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh YMEHHH  XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KIacCCU(PHUIMPOBATH XUMHUYECKHE PEAKLUU IO
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy pEarupyrouluxX BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTaBIATh YPaBHEHHsI pPEaKIUil pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh YMEHHUH TIPOBOIAUTH PEAKIIUH, TOATBEPKIAAIOITHE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCILICCTB;

c(hOpPMHPOBAHHOCTh YMEHHMH pacKpbhIBaTh CYIIHOCTh OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

chOpPMHPOBAHHOCTh  YMEHUHW  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTH
XAMHYECKOM pPEaKIMUu OT pPa3jIMYHbIX (DAKTOPOB; XapakTep CMEIICHUS
XHMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS (ITPUHITUII
Jle lllaTenwe);

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHUE IPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKkKe C(HOPMUPOBAHHOCTH TMPEJCTABICHUN 00 OOMMX HAYYHBIX IMPUHIIMIIAX H
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH IPOBOJIUTH BBIYUCICHHS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B 10 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOro 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEIIECTB, MPEBPAICHHS U COXPAaHESHUsSI YDHEPTHH;

chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOJAaTh  TpaBWIa  TMOJb30BAHUS
XUMUYECKOW TOCYyn0oil W jJabopaTopHBIM OOOpYyIOBaHMEM, a Takke IpaBuia
oOpallieHusi ¢ BEIIeCTBAMU B COOTBETCTBHUH C HMHCTPYKIIUSMH I10 BBITTOJTHCHHUIO
71a00PaTOPHBIX XUMHUYECKHX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOJHATh XHUMHYCCKHM
AKCTIIEPUMEHT (pa3fioKeHHEe MEPOKCHIa BOJIOPOJa B MPUCYTCTBUM KaTalnd3aTopa,
OTpENICJICHHEe CpPeabl PAacCTBOPOB BEIICCTB € TOMOIIBI  YHHUBEPCAIBHOTO
WHIAKATOpA, BIMSHUC PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCICPHUMEHTAIBHBIX 3aJ1ad I10
TeMaM «Metamiel»y U «Hemeramipl») B COOTBETCTBUHM C TPaBUJIAMH TEXHUKH
0€30IacHOCTH TIPU OOpaIleHUH ¢ BEIIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEACTABIATh PE3YIAbTATBl XHMHYECKOr'0 JKCIEpUMEHTa B (opMe 3amucu
YPaBHEHHH COOTBETCTBYIOIIUX PEAKIUH M (POPMYITMPOBATH BHIBOALI Ha OCHOBE
3TUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMCHHH KPHUTHYECCKH aHAJIU3UPOBATh XHMHYCCKYIO
nHpoOpManuio, IOJIy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpPeACTBA MacCOBOM
KOMMYHHKaIH, THTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHUM  COONIOAATh  MpaBUjIa  IKOJIOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHITP Ha mOpumepax CHOCOObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs OOYYarOIIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS: YMEHHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJENBbIX U CIA0OBUIAIIMX OOYyYaloOmMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne n/m Konrpoasbubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazmeny 3
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTIeBOIOPOABI — AJTKAHBI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApoMaTHYEeCKHe YTIeBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB U 3 1
UX mepepadboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciaopojacoaep:kamnue opranndeckne coeJuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0L[ep>Kaume OpraHu4eCKue COCANHECHUA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Hroro mo paznmeny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KonnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrtpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemeHToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmbi 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3HBb 4
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonuuyectBo 1yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabusie | IIpakTuueckue Aata undpossie
Bceero U3yUYEeHUsS
n/n padoTsI padoThbI o0pa3oBaTejibHbIE
pecypcsl
1 [IpeameT opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHHUE, pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHN4eCKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPEICTAaBUTENH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO Kay4yKa U PC3UHLBL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

11 Brprunciienus no ypaBHEHHIO XUMHUYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTndeckas CBsI3b YraeBO0POIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHbIE UCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPO/IHBIN ra3 U NOMYTHbIE HEPTIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoIHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOOPOIBI»

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

18 MHoOroaTOMHBIE€ CIIUPTHI: ATUIICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunasl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAA




22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIOT

24

XKupsr: ruaponns, npuMeHeHue,
Ouooruueckas poJib KUpPOB

25

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE JICHCTBHE

26

CrnoxHbIe Y()UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

3¢upos

27

VYrneBopl: cocTaB, KiIacCUpUKAIIHS.
Baxwueiinne npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPHI

29

KonTtponbHas padoTa no pasaeny
«Kucnopopcoaepxkamme opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHNH

32

AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpPraHu4Y€CKUC COCANHCHUA, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuapl.




benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMAa XMMUYECKUX d1eMeHToB JI. M.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM TeOpUEn
CTPOEHHMS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHeHI/Iﬁ 110
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daeMmenToB .. Meneneena B
Pa3BUTHUHU HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI 06p330BaHI/I$I KOBaJICHTHOH
CBA3U. BOI[OpOI[Haﬂ CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB.
CreneHb OKHCICHHS. BemecTBa MOJICKYJIAPpHOT'O
1 HCMOJICKYIISIDHOTO CTPOCHUA

ITonsarue o AUCIICPCHBIX CUCTCMAX. HctunHbie u
KOJJIOUJHBIC paCTBOPHI. MaccoBas 1074
BCIICCTBA B paCTBOPC

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX coeqUHEHNN. ['eneTnueckas




CBs3b HCOPraHMYCCKUX BCUICCTB, PA3JIMYHBIX
KJI1aCCOB

Knaccugukamums XuMIHUECKUX peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakluu.
XUMHYECKOE PaBHOBECUE

10

[IpakTueckas padorta Ne 1. «Bnusaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkuumn»

11

DNeKTpoauTHYeCKas quccoruanus. [lonsatue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

12

OKHUCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTre 06 371eKTpoIM3€e PacIuIaBOB U
pacTBOpOB coeit

13

KountponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Meraiubl, ux nosoxkeHue B [lepuoauueckoit
CHCTeMe XUMHUYECKUX diieMeHToB 1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
O6mue ¢puznyeckue CBOCTBa METAJIIOB

15

CrnnaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METauIoB

16

XMUMHYECKHE CBOMCTBA Ba)KHEUIIINX METAJJIOB




(HaTpuii, KaNuii, KaJIbIMM, MATHUN, ATFOMUHUMN )
U UX COeIUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CcoeqUHEHNN

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeje3a U uX
CoeqUHEHNN

19

[IpakTnueckas padbota Ne 2. "Perenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamib»"

20

Hewmeramnsl, nx nonoxxenue B lleproanyeckoit
CUCTEME XMMUYECKUX 31eMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS ATOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMETauIoB (Ha IpuUMepe
KHCJIOpoJa, cepsl, hochopa u yriepoaa)

22

XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI U UX
COEeqUHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, ochopa u ux
COEeqUHEHNN

24

XHUMHYECKUE CBOMCTBA yIriiepoja, KpEMHUS U UX
COEIUHEHNN

25

[IpuMeHeHre BaXKHEHIIIMX HEMETAJIOB U UX
COEIUHEHNN

26

O06o011eHre U cucTeMaTU3alus 3HaHUH 110 TeMe
«Hemerainel». BerauciaeHus o ypaBHEHUAM
XUMUYECKUX PEAKIUN U TEPMOXUMUYECKUE
pacyETsl

27

[Ipaktudeckas pabora Ne 3. «Perenune




IKCMEPUMEHTABHBIX 33734 10 TeMe
"HemeTamisr"»

KoHnTpomnsHas padorta o Temam «MeTauibh» u

28 1
«Hemeramib»

29 Heopranudeckne u opraHMuecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKue OCHOBAHUS
AMpoTepHBIE HEOPTaHUIECKHE U OPTaHNICCKUC

30 coeMHEHUS. [ 'eHeTHUecKast CBsA3b 1
HEOPraHMYECKUX M OPraHUICCKUX BEIICCTB
Poinb xuMuu B 00eCIieYeHHH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEUIIHHBI
[IpencraBienust 00 0OMIKMX HAYYHBIX

32 MIPUHIIATIAX TTPOMBITIICHHOTO TTOTYYCHHS 1
Ba)KHEHUIIIMX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

CpopMHpPOBAHHOCTh TPEJICTABICHUM O XHMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MHUPA, PO XUMHUHM B TO3HAHUM SIBIICHUN
Npupoibl, B (OPMUPOBAHUM MBIIUICHUS W KYyJbTYpPhl JIUYHOCTH, €€
(GYHKIMOHATBHOW ~ TPaMOTHOCTH, HE00X0IMMOM JUIL  pelIeHus
MPAKTUYECKUX 3aJad M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K

CBOEMY 3/I0POBbBIO U TIPUPOHOH cpesie

1.2

Bnanenne cucremMol  XMMHMYECKMX 3HAaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOTOJIAraloIre MOHSTUS (Monekymna, BAJICHTHOCTb,
AIEKTPOOTPHUIIATETHLHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIN 00BEM, YIIIepOIHBIN CKeTeT, PYHKIMOHAIbHAS
IpyIIa, paaukai, U30MepHs, U30MEpbl, TOMOJIOTUYECKUIN Psil, TOMOJIOTH,
YII€BOAOPOIbI, KUCIOPOI- U a30TCOAEpKAIINE COSTUHEHUS, OMOTOTHYECKU
aKTUBHBIC BemlecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEOUHEHHS); TEOpUU U
3aKOHBI (T€OpUs XUMHYECKOTO CTPOCHHS OpraHuyeckux BemecTB A.M.
BbyrnepoBa), = 3aKOHOMEPHOCTH,  CHMBOJIMYECKUH  SI3BIK  XUMHH,
(akToNOruueckue CBEJIEHUS O CBOMCTBaxX, COCTaBe, IOJyY€HUU U
0e30MacHOM  HCIIOJIb30BAHMM  BAKHEMIIUX  HEOPraHMYECKUX U

OPraHu4CCKuX BCIUICCTB B 6bITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIEC MPU3HAKHU MOHSITHIA,
yCTaHaBIUBATh UX B3aUMOCBS3b, UCTIOJIH30BaTh COOTBETCTBYIOIIHNE MMOHATHUS
OpU ONHCAaHWU COCTaBa, CTPOCHHMSI U TPEBPALICHUI OpPraHMYeCKUX

COEIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO, COKpaAIIEHHOMN)
(dopMyn1 OpraHMYECKMX BELIECTB M YpPaBHEHMH XUMHUUYECKUX peakiuil,
U3rOTaBJIMBAaTh  MOJEIM  MOJIEKY]  OPraHMYECKHMX  BELIECTB  JJIA

HWIITIOCTpallui UX XUMHUYCCKOTI'0 U IPOCTPAHCTBECHHOT'O CTPOCHUSA

1.5

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I yCTaHaBJIMBATh NMPHUHAMJICIKHOCTE U3YYCHHBIX

OpraHu4YeCKUX BCHICCTB II0 UX COCTaBy U CTPOCHUIO K OHpC,Z[CJ'IéHHOMy




Kjaccy  (rpymme) — coeAMHEHUH  (YIVIEBOJOPOJBI,  KHCIOpOA U
a30TCOJICPIKAIUE  COCJUHEHHS, BBICOKOMOJIEKYIIPHBIE COEAUHEHUS),

JlaBaTh UM Ha3BaHUs 1O cuctemaTrueckor HomeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHS OINPEACTATh BUIBl XUMHYECCKOW CBS3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTE YMEHHUS MPUMEHSTH: IOJOKCHHS TEOPUU CTPOCHUS
oprannyeckux BemiectB A.M. ByrnepoBa miisi 0OBSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEUIECTB OT MX COCTAaBa W CTPOCHMS; 3aKOH COXPAHEHHUS MAacCChl

BCIICCTB

VYraesomoposl. Kucmopoaconepxaiiue u a30TCoACpkKAIHEe OPraHMYeCKUe

COEIMHEHUS. BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

2.1

CpopMHpOBAaHHOCT, YMEHWH  TNPHUBOJAWTH TPUBHAIBHBIE  Ha3BaHUSA
OT/ACNBbHBIX OPraHMYEeCKUX BEMIECTB (ITWJIEH, TMPOIMIICH, AaIleTUJICH,
STUJICHTJIUKONb, TIUNEpHH, (GeHod, GOpPMaIbICTHA, AaleTalbJACTH/I,
MypaBbUHAasl  KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas  KHUCJOTAa,

CTeapuHOBAas KUCIIOTA, ITI0K03a, PpYyKTO3a, Kpaxmal, LeJUTi003a, MIULKH)

2.2

CpopMHpOBAaHHOCT, YMEHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢bu3uYeckne M XMMHYECKHE CBOWCTBA THIHYHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, JTaH, OSTHJICH,
MPOTWIICH, aneTujieH, Oyraauen-1,3, metunOyranuen-1,3, 6eH3071, METaHOI,
ATaHOJI, ATWJICHTIUKOJb, TIUIEPHUH, (HEHO, alleTalbACTH/l, MypaBbUHAS H
YKCyCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmall, IIeJUTI0I03a, aMHUHOYKCYCHas

KHCJIOTA)

2.3

ChopmupoBaHHOCTh YMEHHUS UILUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUMIUYHBIMU ~ TPEJCTABUTENIAIMU  PA3UYHBIX  KJIACCOB  OPraHUYeCcKHX
BEUIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHMHYECKUX pEaKkUuid ¢

UCIOJIb30BAHUEM CTPYKTYPHBIX POpMYI

2.4

ChopmupoBanHOCTH YMEHUS XapaKkTepu30BaTh UCTOYHUKHU
YIJIEBOJOPOIHOTO ChIpbs (He(Th, MPUPOJHBINA Ta3, yroiyb), CHOCOOBI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKu

XUMHUS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh YMEHMI BIAJeTh CHCTEMOHM 3HAaHUI 00 OCHOBHBIX
METOJaX HAy4yHOIO IO3HAHMS, HCIOJIb3YEMBIX B XUMHUU MNpPU H3y4YEHUU
BEIIECTB U XUMUYECKUX SIBJICHUI (HaONt0IeHUe, U3MEPEHNe, SKCIIEPUMEHT,
MOJIETUPOBAaHUE), HCIONH30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUSA s
MPUHATHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBS3aHHBIX C

BCIICCTBAMHU U UX IPUMCHCHUCM




3.2

ChopmupoBanHOCTE  yMEHHM  COONIOAATh  MpaBWjia  TOJIB30BaHUS
XUMUYECKOH MOCYI0i M 1a00paTOpHBIM 000PYIOBAaHHEM, A TAKXKE IMpaBUIIA
06pameHI/151 C BlIICCTBAMM B COOTBCTCTBUM C HUHCTPYKLUUAMH 110

BBITIOJIHCHHIO na60paT0pme XUMHYCCKHUX OIIBITOB

3.3

ChopMUpOBaHHOCTh YMEHHH IUIAHHPOBATH M BBHIMOJHATE XUMHUYECKUN
OKCIEPUMEHT (IIPEBpAICHHs] OPraHMYECKUX BEIIECTB MpPHU HArPEBaHUH,
[OJIyYEHUE OSTHJIEHa M M3YYEHHE €ro CBOMCTB, KAUECTBEHHBIC pEaKIUU
OpPraHMYeCKUX BEIIECTB, JCHATypalus OCKOB NMpU HArpeBaHUH, [[BETHHIE
peakiuu OETKOB) B COOTBETCTBUU C TPABHJIAMH TEXHUKH O€30MaCHOCTH
npu oOpalleHuH C BellecTBaMU M J1a0OpaTOPHBIM 000PYAOBAHHUEM;
MIPE/ICTaBIATh PE3yIbTaThl XMMHYECKOIO SKCIEpUMEHTa B (opMe 3amucu
yYpaBHEHHI COOTBETCTBYIOIIMX peaknuii ¥ (HopMyaupoBaTh BHIBOIBI Ha

OCHOBE 3THX Pe3yJbTaTOB

3.4

ChopmupoBaHHOCTh YMEHHMI MPOBOJUTH BBIUHUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BbEMa, KOJIMYECTBA HCXOAHOIO BELIECTBA WIH
MPOJIyKTa peaklUy M0 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3

HCXOJHBIX BEIIECTB MJIM MPOJYKTOB PEAKIUH)

3.5

ChopmMupoBaHHOCTh YMEHUN KPUTUYECKH AHAJIU3UPOBATh XHMHUYECKYIO
nH(popMalNIo, MOJyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM

nHpopMmanuu, cetb IHTEepHET U Ipyrue)

3.6

ChopMHpOBaHHOCT,  yMEHUW  COONIOAATh  TIpaBUJia  AKOJOTUYECKH
1[eJIeCO00pa3HOTO TOBEJCHUSI B OBITY M TPYAOBOW AEATEIBHOCTH B IIEJISIX
COXpaHEHHSI CBOETO 3I0pPOBbS W OKpYXKAIOIIEH MPHPOTHOW CpPelpl,
0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA )KUBBIC OPTraHU3MBI ONPEACIEHHBIX
OpPraHUYecKUX BEIIEeCTB, MOHMMAas cmbici mnokazarens [1/IK (mpenenbHO
JOMYCTUMOW  KOHIIGHTPAllMM), TOSCHATH Ha MpPHUMEpPax  CIOCOObBI
YMEHBIIICHUS U MPEIOTBPAICHHS MX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M

YCJIOBCKA

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTquCKHe OCHOBBI XUMHUHU

1.1

Bnanenue CHCTEMOi XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

OCHOBOIIOJIararonmue IOHATUA (XI/IMI/I‘-ICCKI/Iﬁ 9JIEMCHT, 4aTOM, OJJICKTPOHHAA




00oJ0uKa aroMma, S-, p-, d-3JEKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
BAJICHTHOCTb, JIEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHASI MAacca, MOJIIPHBIN 00bEM, KpUCTAIUTMYECKAs PEeIIETKa,
TUTIBI XMMHYECKUX PeaKUui (OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC, JK30- H
SHJIOTEPMHUYCCKHE, PEAKIMH HOHHOTO OOMEHA), pacTBOp, OSJICKTPOJUTHI,
HEAJIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAS JTUCCOTIHAITHS, OKHCJTUTEb,
BOCCTaHOBUTEJIb, CKOPOCTh XUMHUUYECKON PEaKIK, XUMUYECKOE PABHOBECHE);
TEOPUM W 3aKOHBI  (TEOpUs  DICKTPOJIUTUYECKOW  JUCCOIMAIINH,
[lepuoanueckuit 3akon J[.M. MeHneneeBa, 3akOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH, (HAKTOJIOTUUECKUE CBEICHUS
O CBOWMCTBaX, COCTaBe, TIOJy4YeHWH U OE30MacHOM HCIOJIb30BAHUU
BOKHEUIIIMX HEOPraHWYECKHX BEIIECTB B OBITY MW  MPaKTHYECKOU

JACATCIbHOCTU YCJIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSI3b U3YYECHHBIX MOHATHH, IPUMEHATh COOTBETCTBYIOIINE MOHITUS
IIpU ONMCAaHUU CTPOCHHS M CBOMCTB HEOPraHWYECKUX BEHIECTB M HX
MIPEBPALICHUH; BBISABIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUM C MOHATHAMH U

MIpeICTaBICHUSIMH IPYTHX €CTE€CTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenue OCHOBHBIMHM METOJAaMU HAyYHOTO TIO3HAHUS BEUIECTB U
XMMHYECKUX  SIBJCHUM  (HaOiroleHue, H3MEpeHHe,  IKCIEPHUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmupoBaHHOCTh YMEHUH ONpENENATh BAJIEHTHOCTb M  CTEMEHb
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB B COCJAMHEHUSX PA3IUYHOIO COCTaBa,
BUJ XUMHUYECKOM CBsi3M  (KOBaJEGHTHAs, MWOHHAsA, MeETaJIMYecKas,
BOJIOPOJIHAS) B COEIMHEHUSX, TUIl KPUCTAIITMYECKON PEIIETKU KOHKPETHOTO

BE€IIECTBa (aTOMHaH, MOJICKYJIApHAsA, NOHHAasd, MCTaJ'IJ'II/ILIeCKaH)

1.5

ChopmupoBaHHOCTh YMEHHUH OMpENesITh XapakTep Cpeabl B BOJHBIX

pacTBOpax HCOPraHU4ICCKUX COCI[I/IHCHI/Iﬁ

1.6

ChopmupoBaHHOCT YMEHUS KJIACCU(PUIIUPOBATH XUMUYECKHE PEAKIMH 10
pa3MyYHBIM TpU3HAKaM (YUCIy UM COCTaBy pearupyrolluX BeIIECTB,
TerioBoMy 93(QexkTy peakuuu, W3MEHEHHUIO CTEleHeH OKUCICHUS

9JICMCHTOB, O6paTI/IMOCTI/I peaKkuuun, y4aCTUrO I(aTaJ'II/ISaTOpa)

1.7

ChopMupOBaHHOCTh YMEHUH COCTaBJIATh YpaBHEHMs PEaKIMi pa3inyHbIX
TUIOB, TOJHBIE M COKpallEHHbIE YpaBHEHHs peakluil MOHHOro oOMeHa,

YUYHUTBIBAsA YCIOBUSA, IPHU KOTOPBIX 3TH PEAKIIUU UAYT IO KOHIIA

1.8

C(I)OpMI/IpOBaHHOCTB yMeHPIf/'I MNpoOBOAWUTL PCAKIUH, TOATBCPIKAAONINC

KauyeCTBEHHBIM COCTaB Pa3JIMYHBIX HCOPraHUYCCKUX BCUICCTB, PACIIO3HABATH




OIIBITHBIM HYTéM HOHBI, HNPUCYTCTBYIOIIUC B BOJHBIX PpacCTBOpax

HCOPraHNM4YCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTE yMEHUW pPACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN IMOCPEICTBOM COCTABJIECHUSA AJIEKTPOHHOIO

OanaHca 3TUX peakui

1.10

ChopmupoBaHHOCTE ~ YMEHHH  OOBSICHSATH  3aBUCHMOCTH  CKOPOCTH

XMMHUYECKON peaKkMH OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTh YMEHHI OOBSICHATH XapakTep CMEHICHUSI XUMHYECKOTO
paBHOBECHSI B 3aBUCHMOCTM OT BHEIIHEro Bo3JaeHcTBUs (mpuHIun Jle

[[Tarenne)

OO6mrast 1 HeOpraHuvecKass XUMHS

2.1

CdopMHUpOBaHHOCTH YMEHUN PACKpbIBaTh cMbICH [lepuoandeckoro 3akoHa
JA.. MengeneeBa W JAEMOHCTPUPOBATh €ro  CHCTEMATHU3UPYIOLIYIO,

O0OBSACHUTENBHYIO U IPOTHOCTUYECKYIO (YHKIIMH

2.2

ChopMHpPOBAaHHOCTP YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XMMMUECKUX 31eMeHTOB 1—4 mepuonoB llepnoanueckoit cucreMbl
XuMudeckux 3aementoB J[.M. MenneneeBa, UCIONb3ys MOHATHS «S-, P-, d-
ANEKTPOHHBIE  OpOUTAIN»,  «IHEPreTHUYECKUE YPOBHU»,  OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XUMHUYECKHUX OJJIEMEHTOB M HX
COCMHEHUN 10 TmepuojaMm © rpynnaMm [lepuonuyueckoid  CUCTEMBI

xuMudecknx daementoB /.. Mengeneena

2.3

ChopMHpOBAaHHOCT, YMEHHUM XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XMUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIacCOB,
IO ITBEPKIATh CYIIIECTBOBaHUE TCHETHYCCKOM CBSI3U MEXTY
HEOPraHMYECKUMH BEIIECTBAMH C IMOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopmupoBanHOCTH YMEHUU yCTaHaBJIMBAaTh MPUHA]IEKHOCTD
HEOPraHMYECKUX BELIECTB IO WX COCTaBy K OIpeneiIEHHOMY Kiaccy
(rpynme) coenuHeHui (IPOCThIE BEIIECTBA — METAUIBl U HEMETaJUlbl,

OKCHJbl, OCHOBaHH, KUCJIOTHI, aM(I)OTepHLIe TUAPOKCUDI, COJ'II/I)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCHOJb30BATh XUMUYECKYI) CHUMBOJHUKY JJIS
cocTaBieHuss (OpMYN BELIECTB M YPaBHEHUH XUMHUYECKUX pEaKIHi,
cucrematnueckyro HoMmeHknarypy (IUPAC) u TpuBManbHble Ha3BaHMA
OTJENIbHBIX HEOPraHMYeCKUX BeLIeCTB (YrapHbI ra3, YIJIEKUCIbIM Tas,

aMMHaK, rameHas HU3BCCTh, HeraméHas H3BCECThb, NUTLCBAA COJ4d, MUPUT U

Apyrue)

2.6

ChopmupoBaHHOCTE yMEHUH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE




XHUMHUYECKHE CBOICTBA HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB,
NMOATBCPKIATh CyII€CTBOBAaHUC TC€HETHYCCKOM CBA3U MCKOY
HCOPraHNM4CCKUMHU BCHICCTBAMU C ITIOMOIIIBIO ypaBHeHI/If/’I COOTBCTCTBYIOIIUX

XUMHUUYECKUX PEaKLNil

2.7

ChopMUpOBaHHOCTh YMEHHMH IUIAHUPOBATH W BBINOJHATH XUMHUYECKUN
SKCIEPUMEHT  (pa3joKEHUE TNEepOoKCHUIa BOJOPOAA B  IPUCYTCTBUU
KaTajau3aTopa, OIPEJEIIEHUE Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJIBHOTO WHAWKATOPA, BIMSIHHUE PA3INYHBIX (PAKTOPOB Ha CKOPOCTH
XHUMUYECKON PEaKIMy, Peakud MOHHOTO OOMEHa, KauyeCTBEHHBIC PEaKIHH
Ha cynbdar-, kKapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS, pEIIeHUE
SKCIEPUMEHTAJIbHBIX 3afady 1o Temam «Mertamasl» u «Hemeranns») B
COOTBETCTBUU C MpPaBWIAMU TEXHUKU O€30MaCHOCTH NpU OOpalleHUH C
BEILECTBAMU U JIabOpaTOPHBIM 000pYI0BaHUEM; IIPEACTABIATH PE3YAbTaTh
XAMHAYECKOTO  OJKCIlepuMeHTa B (QopMe  3ammcu  ypaBHEHHH
COOTBETCTBYIOIIUX pEAKIHid M (HOPMYTHpPOBATh BBIBOJBI Ha OCHOBE 3THX

pe3ynbTaToB

2.8

ChopMHpOBAaHHOCT,  yMEHHW  COONIOAATh  TpaBWja  TOJb30BAHUS
XMMHUYECKOHN Mocynoi u JabopaTopHbIM 000pyIOBaHUEM, a TAKXKeE MpaBuiIa
oOpallleHHss C BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIHUSIMH IO

BBIIIOJTHEHHUTO J'Ia60paTOpHI>IX XUMHUYECKUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHHMM XapakTepuU30BaTb XHMHUYECKUE MPOLIECCHI,
JeKalude B OCHOBE IPOMBIIUIEHHOTO TOJIYYEHHUS CEPHOW KHCIIOTHI,
aMMHakKa, a Takke CPOPMUPOBAHHOCTH MPECTABICHUN 00 OOLIMX HAYYHBIX

IMpUHIUIIaX U S9KOJOTHYCCKUX HpO6HCMaX XUMHYECKOI'0 IIPpOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

ChopMHpPOBAHHOCTh MPEJACTABICHUNW O XHMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpA, POJIM XHUMHHM B TO3HAHUU SIBICHHUN
opuposbl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€
(YHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOAUMOM JIJIS pelIeHHs TIPAKTUUECKUX
3a/1a4 ¥ HKOJIOTMYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO H

IIPUPOJIHOM cpenie

3.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKN AaHAIIU3HUPOBATH XHUMHYCCKYIO
I/IH(I)OpMaI_[I/IIO, MOJIy4a€MyH0 U3 PAa3HBIX UCTOYHHUKOB (Cpe,Z[CTBa MaccoBOH

KOMMYHUKAIIUH, CETh I/IHTepHeT u z[pyrI/Ie)

3.3

ChopmupoBaHHOCTH ~ yMEHUH  CcOOMIOAATh  MpaBWIa  JKOJOTHYECKH

11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYJOBOH JAEATENBHOCTU B IIENAX




COXpaHEHUs CBOETO 3J0POBbs U OKPYKAIOIIEH IIPUPOIHOM CPEIbI

3.4

Oco3HaBaTh ONACHOCTH BO3JCHCTBUS Ha ’KMBbIE OPraHU3MbI OIIPEIEIEHHBIX
BeIlleCTB, INOHMMas cmblica nokaszarensa I[IJIK, moscHaTte Ha npumepax
crocoOBbl YMEHBIICHUSI W TPEIOTBPALICHUS WX BPEIHOTO BO3JCHCTBHS Ha

OpraHru3M 4YCJIOBCKa

3.5

ChopMupoOBaHHOCTh YMEHHH TPOBOJHUTH BBIYMCICHUS C HCIIOJIH30BAaHHEM
MOHSTUSL «MAccoBas JI0JISI BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOILICHUMN
ra3oB NMPH XUMHUYECKUX PEAKIMAX, MACCHI BEIIECTBA WM 00BEMA Ta30B 1O
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIn OO0bEMY OJHOTO U3
YUYaCTBYIOIIMX B peaklUU BEIIECTB, TEIUIOBOTO dPPeKTa peakliui Ha OCHOBE

3aKOHOB COXpaHCHHA MACChI BEIICCTB, MPECBPAIICHHA U COXpPAaHCHUA OHCPTHUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKOW XUMHH

1.1

[Ipenmer opraHnyeckod XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTUE WU 3HAYEHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTE€pUANIOB. Teopus CTPOEHHS OPraHHUYEeCKUX

coequaeHnit A.M. ByriepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyNnbl OpPraHWYeCKUX BEHIECTB. [ OMOJIOTHS, H30MEpPHUS.
XHWMHUYECKas CBSI3b B OPraHUYECKUX COEMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o KaccuPpUKAIMKA OPTAaHUIECCKUX BEIIECTB

1.3

Homenknatypa opraHM4eckux COEAMHEHMH (CUCTeMaTudeckas)) U TpHUBHAJIbHBIE

Ha3BaHMS BaKHEHUIITNIX Hp@}ICTaBHTeHeﬁ KJIIaCCOB OPraHMYCCKHX BCIUICCTB

YrieBo10poibl

2.1

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUH psall. MeTaH u 3TaH — MpoCTerIne
MPE/ICTAaBUTENM aJIKaHOB: (PU3MYECKHMEe U XUMHUYECKHE CBOWCTBA (peakiuu

3aMelleHus U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJyIeHHUE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKUM psiA. DTUICH W MPONUIEH —
MpOCTEHIINe MPEICTABUTENIN AJIKCHOB: (M3MUECKHEe U XHUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHHUSA, TAJIOTEHUPOBAHUSA, THApATAllUM, OKHUCICHUA U

MOJIMMEPHU3aLNH ), TOJIyYCHUE U IPUMEHEHHE

2.3

Ankamuenbl: Oyramuen-1,3 wu wmetwiOyramuen-1,3: cTpoeHme, Ba)KHEHIINE
XMMHYECKHE CBOMCTBA (peakiusi monuMepusanuu). [lomydeHre CHHTETHYECKOTO

Kay4dyKa U PC3HUHBI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHH, TOMOJIOTHUYECKHU pAd. Anetuiien —
HpOCTCfIHIHfI npeaACTaBUuTCIIb  AJIKKMHOB: COCTaB, CTPOCHHUC, (1)H3H‘{CCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, I'AJIOTCHUPOBAHUA, T'HApaTaAlluu,

ropeHI/m), MOJIY4YCHUC U IIPUMCHCHUEC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBa
(peaKHI/II/I raJJIOorcHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIYYCHUC U TIPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHUC, (I)I/IBI/I"IGCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
raJIOrCHUPOBAHUA U HHTpOBaHI/IH), MOJIYdCHHUEC U TPUMCHCHHUC. ToxcHUYHOCTH
ApCHOB. I'enetnueckas CBs3b MCXKAY YIJIICBOAOPOAaMU, IPUHAMJIC)KANIUMHU K

Pa3JIMIHBIM KJIacCaM




2.6

[IpupoHBIE HCTOYHHUKH YIIIEBOJAOPOAOB. [IpHpoiHbIi ra3 U MOMyTHBIE HEPTIHBIE
ra3el. Hedpte u €€ mpoucxoxaenune. CrocoObl mepepaboTKi HEPTH: MEPEeroHKa,
KPEKUHI (TEpMUYECKUM, KaTaluThuecKuil), muposin3. IIponykTsl nepepaboTku
HepTH, WX NPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KaMmeHHBIH yroip u

IIPOJIYKTHI €r0 MepepaboTKU

Kucnopoacoaepxaiiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIC 0OTHOATOMHBIE CIUPTHI. METAaHOI ¥ 3TAHOJ: CTPOSHHE, (PU3NIECKHE U
XMMHMUYECKHE CBOMCTBA (peaKkMu ¢ aKTUBHBIMHU METAJUIAMU, TaJIOr€HOBOIOPOJAMH,
ropeHue), MpuUMeHeHue. BoaopoiHble CBS3M MEXIYy MOJIEKYJIaMHU CIHPTOB.
JleficTBHEe METaHOJIa U OTAHOJIA HA OPTaHU3M 4eloBeKa. MHOroaTOMHBIE CIIMPTHI.
OTUJIEHITIMKONIb U TIULEPUH: CTPOEHHUE, (U3NYECKHe M XUMHUYECKHE CBOMCTBa
(B3auMozeiicTBHE €O IIEJOYHBIMM METajUlaMH, KayeCTBEHHas peaklus Ha
MHOTOATOMHbIE cnupThl). JleiictBue Ha opraHusm 4enoBeka. llpumenenue

TIIMIOEPHUHA U OTUJICHI IUKOJIA

3.2

®deHoJt: CTPOCHUE MOJIEKYIBI, (PU3MUYECKHE U XUMHUUECKHE CBOUCTBA. TOKCHUYHOCTh

¢enona. Ilpumenenue gpenomna

3.3

Anpaerunsl 1 KeToHbl. Dopmanbaeru, aneTaabIeTul; CTPOCHUE, (GU3HUECKUE U
XUMUYECKHE CBOWCTBA (pEaklMd OKWCICHHUS W BOCCTAHOBJICHMsSI, Ka4eCTBEHHBIC

peaxium), nojydyeHue u IpuMeHeHue

3.4

OAHOOCHOBHBIE TpeeTbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAasi M YKCyCHas
KHUCIIOTBI: CTpOeHHE, GU3NYECKUE U XMMHUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
Kjlacca  KUCJIOT, peakius »TepuduKaluu), TMOJydeHHEe U MpPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsl KHUCJOTHI KaK IPEICTABUTENM BBICHIUX KapOOHOBBIX

KHUCIOT. MBIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC ,I[GﬁCTBHC

3.5

CrnosxxHble 3GUpbl KaK MPOU3BOAHbIC KAapOOHOBBIX KHCIOT. ['MIPOIN3 CIIOKHBIX
adupoB. Kupsl. I'maponus xupoB. [Ipumenenue >xupoB. buonoruueckas poib

KUPOB

3.6

YrneBopl: cocTaB, KiaccH(UKAlUg YriieBOJOB (MOHO-, MU- U TOJHUCAXapUIbI).
I'moko3a — mnpocTedmmidi MOHOcCaxapua: OCOOCHHOCTH CTPOCHHSI MOJICKYIIBI,
busryueckre U XUMHUYECKHe CBO#CcTBa (B3aumoeiicteue ¢ rumpokcuaom meau(ll),
OKHCJICHHE aMMHauHBIM pacTBOpoM okcuja cepebpa(l), BoccTaHOBIEHUE,
Opo>KeHHeE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJIe, TPUMEHEHHE, OMOIOTHYeCcKast POib.
®ortocunTe3. DPpykTo3za Kak H30Mep IIIOKO3bl. Kpaxman W memiono3a Kak
npupoaHble monuMmepsl. CTpoeHHE Kpaxmana M IeUTroNio3bl. Du3nyecKkue Hu

XHMHUYECKHE CBOMCTBA Kpaxmajia (FI/II[pO.HI/B, KauCCTBCHHAA pCaKkius C I/IO,[[OM)

A30Tcoxlep>1<amne OPraHN4YCCKUC COCANHCHUS




4.1

AMHHOKHCIOTHl Kak aM{QOTepHbIe OpraHudeckue coenuHeHus. Dusnyeckue u
XMMHMUYECKHUE CBOMCTBA AaMHHOKMCIOT (Ha IpuMepe IiauuuHa). buonoruueckoe

3Ha4YeHUE aMUHOKUCIOT. IlenrTuanl

4.2

benku kak mnpupoAHbIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsT W TPETUYHAS CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBAa OEIIKOB:

TuapoJin3, ACHaTypauus, Ka4CCTBCHHBIC PCAKIIMU Ha Oenku

BbICOKOMOTIEKYIIAPHBIE COETUHEHUS

5.1

OcCHOBHbIE TOHATHS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AINH, CPEAHSSI MOJIEKYIspHas
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUH —

nmoJmMMepu3anuAa U NOJIMKOHACHCAI A

5.2

OKCIEPUMEHTAIbHBIE METOABl H3YyYEHHs BEIIECTB M HX IPEBpALICHUMN:
03HaKOMJIEHHE ¢ 0Opa3laMu NPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeopeTI/IquKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 3JIeMeHT. AToM. Slapo aroma, W30TOMBI. DJIEKTPOHHAs 000JIOYKa.
DHEpreTHYeCKre YPOBHHM, MOAYPOBHU. ATOMHBIC OopOUTamu, S-, P-, d-3I€MEHTHI.
Oco0OeHHOCTH pacTpeieliCHUsT YJIEKTPOHOB 10 OPOMTAISIM B aToMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xuMuueckux snementon [.U.
MenneneeBa. CBsi3b MNEPUOJUYECKOTO 3akoHa M Ilepuogumyeckoil cucTEeMbl
xuMmuyeckux snemeHToB J[.M. MeHnneneeBa ¢ COBPEMEHHOW TEOpHEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHMHYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXXHBIX BELIECTB MO TpyHnmaM U MepHOIaM.

3HadeHUe NMEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. Bubl XMMHUECKOW CBsI3M (KOBaJEHTHAs
HeNoJsipHas U NOJspHas, MOHHAs, MeTainuyeckas). MIoHbl: KaTHOHBI M aHUOHBI.
MexaHu3mbl 00pa3oBaHHsl KOBAJEHTHOW XMMHUYECKOH CBA3M (OOMEHHBIH U

JIOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b

1.4

BaneHTHOCTS. BHCKTpOOTpI/II_laTCHBHOCTB. CrelneHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJISIPHOI'O CTPOCHUA. 3aKoH IOCTOSHCTBA




cocTaBa BeUIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT THUIIA KPUCTAUIMYECKON pei€TKU. [IoHATHE O NUCIIEPCHBIX CUCTEMAX.

HcTuHHbIE U KOJIIIOUIHBIE PACTBOPBI. MaccoBas 10151 BELIECTBA B PACTBOPE

Knaccugukanus HeopraHmdeckux coeanHeHni. HoMeHkmaTypa HEOpraHWu4ecKux

1.6
BEIIECTB
Xumnueckas peakius. Kinaccuukanus XuMUUeCKuX peakiuii B HEOPraHUIECKOH
1.7 | u opranuueckoit XuMuH. 3aKOH COXpAHEHHs MACChl BELIECTB, 3aKOH COXPaHEHHS H
MIpEBpAICHUs SHEPTUU TTPU XUMHUUECKHUX PEAKIUIX
1.8 | CkopocTs peakimu, €€ 3aBUCUMOCT OT Pa3IMYHEIX (PaKTOPOB
19 O6patumbie peakiuu. XUMHUYECKOe paBHOBecue. DakTOphl, BIHSIONIHNE Ha
. cocTosinre Xxumuieckoro pasHoBecus. [Ipunmun Jle [larense
OnektponuTrdeckas auccoruanms. CunbHble W ciabbie anmekTponuThl. Cpena
1.10 | pomHBIX PacTBOPOB BELIECTB: KMCJIas, HEMTpaabHas, MIeNouHas. Peakiuy HOHHOTO
oOMeHa
1.11 | OxucnuTenEHO-BOCCTAaHOBUTENBHBIE PEAKIMN
2 Heopranuyeckas Xumus
Hemeramnsl. [lonoxenue HemeramioB B Ilepuogmyeckoil cucteMe XUMHYECKUX
51 anemenToB J[.MI. MeHnmeneeBa m OCOOEHHOCTH CTPOCHHS aTOMOB. Du3HUECKHE
' CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETA/UIOB (Ha MPUMEpPE KUCIOPOa, CEpHI,
dbocdopa u yrieponaa)
XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TajoreHOB, CEphI, a30Ta,
59 dbocthopa, yrmepoga W KpeMHHS) W UX  COCAMHEHHH  (OKCHOB,
' KHCJIOPOJICOACPKAIIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuid). Ilpumenenue
BaXHEHIITNX HEMETAIUIOB U UX COCIUHEHMI
Mertamnel. Ilonoxenue MertawsioB B llepuoguyeckoid cuUCTEeME XUMHYECKUX
53 anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JOYEK
' atomMoB MeTayuioB. O0mue Qusnyeckue cBoiricTBa MeTaioB. CIIaBbI METAJLIOB.
DIIEKTPOXUMHUYECKHUI Psijl HANIPSHKEHUI METaJlJIoB
XHWMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KaJui, KalbI[Ui, MarHui,
2.4 | amIOMUHUI, LUHK, XpOM, JKEIE€30, MEIb) U HMX coeauHeHui. OOmmMe crnocoobl
noyryueHusi MetayoB. [I[pumeHeHe MeTamIoB B ObITY i TEXHUKE
95 I'eneTnyeckasi CBsI3b HEOPraHMYECKHX BEIIECTB, MPHHAMIEKAININX K Pa3IMUYHBIM
' Kjaccam
3 XUMUS U KU3HDb
31 Ponp xumum B oOecrmeuyeHUH SKOJIOTHYECKOHN, HIHEPreTHMUECKON W MHINEBOM

663OHaCHOCTI/I, pPa3sBUTHU MCIUIIUHBI. Ilonsatue o HAay4YHbIX MCETOHAaX ITIO3HAHUA




BCIICCTB U XUMHNYCCKUX peaKI_II/IfI

HpeﬂCTaBHeHI/IH 00 O6IJ_[I/IX HAaY4YHBIX TIPHUHOUIIAX MTPOMBIIIJICHHOTO IIOJYYCHHA

Ba)XHEHUILMX BEIIECTB. YENOBEK B MHUPE BEIIECTB M MaTEPUATIOB: BAKHEHUIIUE

3.2 | crpouTeNbHBIE MaTepHalbl, KOHCTPYKIHMOHHBIE MAaTEPHMAsbl, KPACKH, CTEKIIO,
KEpaMHUKa, Marepuainbl Ul JJIEKTPOHUKH, HAHOMATEPHAllbl, OPraHM4ECKHE U
MUHEpaJIbHbIE y100peHus
XuMHUs ¥ 3J0pOBbE HYENOBEKA: NPaBHJIA HCIOJB30BAHMS  JIEKAPCTBEHHBIX

3.3 | npenaparos, npaBuia 6€30MaCHOTO MCIOIb30BAHMS IIPENAPATOB OBITOBOM XUMUM B

NOBCEIHEBHOU KU3HU




