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NHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumn», TpeOGoBaHUN K pe3ysibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHOro mpeamera «XuUMHUsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoi
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K OINPEACICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON  OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peammsyercss XuMHUYecKoe o0Opa3oBaHHE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHUsl CpelCTBaMU yueOHOTrO
npeaMera «XuMUus», COJAEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
mporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaueHUs B
MO3HAHUM TIPUPOABI U B MaTepUANbHOM KHU3HM OOIIECTBA, a TaKXe C Y4ETOM
o0mMX 1eneil M MPHUHILHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOW IUBWIM3ALIMK, B CO3JaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE NOHUMAaHUS



BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aAUMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTajia
HEOTHEMJIEMON YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTHUECKON O€30MacCHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass M HEOPraHWYeCKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN IMPU WU3YyYEHHUH
npenMera 00ecleynBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHIM, 3aKOHOB M TEOPUM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3YYeHHI0 Yy4eOHOro Marepuana u o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKXKE Ha YpPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs MEPBOHAYAILHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0y4YaromuMcsl MPEJOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnag cucrema 3HaHMM O BaXXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX W NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI U TMPUKIIATHOU
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT TTOHMMAHHMIO B3aMMOCBSI3U XHUMHH C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTHUYECKOU
JESATENBHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAIUI0 U
OPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUs HWHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npenMera  «XUMHUS»  JTAHHOTO  YPOBHS — HM3yY€HHsS  OPUEHTUPOBAHO  Ha
dopMupoBaHue y 00y4arolMXCs MHUPOBO33PEHYECKON OCHOBBI JJI TOHUMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBIECHUWA IYTEM OSKCIIEpUMEHTa U
pEelIeHHs] TMPOTUBOPEUYMI MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHUS U COLMAIMA3ALUU
OoOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BUJOB JESATENBHOCTU: peIHIeHUs NpoOjeM, IOWUCKA, aHajdu3a u
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C



METOJMYECKOM TOYKM 3PEHUSI TaKOM MOJAXOJ K OMNPENCNICHUIO leJied H3ydeHUs
npeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.

CornacHO JaHHOW TOYKE 3PEHUs TJABHBIMHU LEISIMH W3Y4Y€HUS IpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE U TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Ui MNPUOOpPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IIPHUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e Ppa3BUTHUE YMEHHH U CITIOCOOOB JICATEIILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM  TPABUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  cTeNmeHH OTHAETCsS  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHUS 3HAHUM W MPUMEHEHUS] WX B PEabHOM KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauYEHWE MPUOOPETAIOT TaKKE 1IEIH U 3a7a49H, KaK:

ajganTanys oOy4arolMXcs K YCIOBUSM JUHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIFOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PA3IUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B T[O3HAHUM XUMHUHU, a Takke ISl OIEHKM C MO3UIUN



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOLIUXCs: CIIOCOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYYAIOIIMXCA ACCOLUUATUBHOIO U JIOTHYECKOIO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B TYMaHHCTHYECKOU
HANpaBJICHHOCTH XHWMHUH, €€ BaXXHOW pOJNM B PEIICHUU TI0OANBHBIX HpoOsieM
PaAIMOHAIILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHAS TPAMOTHBIX pEIICHUN B
CUTYallUIX, CBA3AHHBIX C XMMUUYECKUMHU SIBIICHUSIMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero obOmero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Heaento), B 11 knacce — 34 yaca (1 yac B Heemio).

COJEPXAHUE OBYUYEHUA
10 KIJACC
OPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHMYECKON XUMHH

[IpenmeT opraHM4ecKOr XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJYYEHUN HOBBIX BEIIECTB W MAaTEpUAIOB. TeOopus CTPOCHUS OPraHWYECKUX
coenunennii A. M. bytneposa, e€ ocHOoBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4YeCcKuX BeuecTB. [omonorus, wusomepusd. XHUMUYECKas CBI3b B
OPraHN4YEeCKUX COEAUHECHUSAX — OJJUMHAPHBIC U KPATHBIC CBA3U.



[IpencraBnenne o kiaccudukaluu opraHnueckux BeniecTB. HomeHnknaTtypa
OpraHUYECKUX COCIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BOKHEUIIUX MPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAILCHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYeCKHX BEHIECTB W MaTepHallaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHUYECKUX BEIECTB, HAOIIOJICHUE U
OMHUCaHWEe JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPTaHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psa. Meran W 3TaH —
OPOCTEUININE TMPEICTABUTEIN QJIKAHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiuu 3aMmenieHus W TOpPEeHHUs), HaXOoXKJACHUE B TMPUPOJE, IMOIYyYEeHUE U
IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PSAJ. DTUIICH U NPOMUIEH —
IPOCTEUININE TMPEICTABUTEIN QJIKEHOB: (U3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakiuu TUIPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCICHUS W
MOJIMMEPU3ALINHN ), TIOJTYYCHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metwnOyranueH-1,3: cTpoeHHe, BaKHEUIIHE
XUMUYECKHE CBOMCTBA (peakuusi nojmMepusauuu). IlomydeHne CMHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMSI, TOMOJIOTHYECKUHN psill. ALETUIICH
— TMPOCTEHMIIMKA TPE/CTAaBUTEIh AaJKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHE U
XUMUYECKHE CBOMICTBA (peaklUMHW TUIPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApaTaIUH,
TOPEHHUS] ), IOJTYYEHUE U IPUMEHEHHUE.

Apensbl. benson: coctaB, crpoeHue, (QpU3NYECKHEe W XUMHYECKHE CBOWMCTBA
(peakuuy TaJoreHupOBaHUS W HUTPOBAHUSA), MOJYyUYEHHE U MPUMEHEHHE. 10.1yoa:
cocmas, cmpoenue, uzuuecKkue U  XUMUYecKue  ceolcmea  (peaKyuu
2A/I02EHUPOBAHUST U HUMPOBAHUA), NOAy4YeHue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTmyeckass CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIIUMU K
Pa3IMYHBIM KJlaccaMm.

[IpuponHble UCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbiii ra3 MU IOIIyTHBIE
Hedtanapie Ta3pl. HedTh m €€ mpoucxoxnenune. Crocobsl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYEeCKUi), mnuponu3. [IponykTsl
nepepadoTKu HePTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbII
YTOJIb ¥l POAYKTHI €ro MmepepadboTKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O3HAaKOMJICHME ¢ oOpa3llaMy IUIaCTMAacC, KaydyyKOB W PpE3UHbI, KOJUIEKIIHH
«Hedtp» u  «VYromp», MOAETUPOBAHHUE  MOJICKYJd  YIJIEBOJOPOJOB U



raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYy4YEHHE 3TUIICHA
U U3y4YECHUE €TO CBOMCTB.

PacuérHble 3agaun.

Bbluncienuss 1Mo ypaBHEHHIO XWUMHUYECKOM peakinuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOI'O BELIECTBA WJIM NPOAYKTa PEAKLMHU [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kucsopoaconep:kamme opranHn4ecKkue coeInHeHUs

[IpenenbHble OIHOATOMHBIE CHUPTHL. METaHOI W 3TaHON: CTPOECHUE,
bu3nUeckue W XUMHUYECKHE CBOMCTBAa (peakluu ¢ AKTUBHBIMU METaJIaMH,
rajoreHoBOJIOpoJaMu, TOpEHHe), NpUMeHeHue. BoaopojHbIe CBS3U MEXKIY
MOJIEKYJIaMU CIUPTOB. JleHiCTBUE METaHOa U ATAHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHbl€  CHOUPTHI. DTWIEHIJIMKOJIb M  TJIHMIEPUH: CTPOCHUE,
dbu3mUyeckue W XMMHYECKHE CBOWCTBA (B3aUMOJECHCTBHE CO IIEJIOYHBIMHU
MeTaJJIaMH, KayeCTBEHHAasl Peakiusg Ha MHOTOATOMHbIE CHUPTHI). [leiicTBUe Ha
OpraHusMm 4esoBeka. [[puMeHeHue riuiepuHa U 3TUICHTJIMKOJIS.

®deHoy: CTPOCHHE MOJEKYJbl, (U3MYECKHE U XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruabl U kKemowuwvl. Dopmanpiaerul, aleTaldbIAeTuj]: CTPOECHHUE,
¢usznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJieNibHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAsS U
YKCyCHasi KUCIIOTBI: CTpOCHHE, (PU3NYecKue U XUMHUYECKHE CBOMCTBa (CBOICTBA,
oOmue Uit Kiacca KUCJIOT, peakius dTeprupuKainum), MoJIydeHHe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KUACT0T. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxknble 5QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomorndeckas
POJIb KUPOB.

VYrineBogel:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JHU- U
nonrcaxapubl). [JIF0K03a — MPOCTEHUIINKE MOHOCAXapHJl: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C
ruppokcuoMm meau(ll), oxuciaerne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBIICHHE, OPOYKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ounonornyeckas posib. @otocunre3. pykTo3a KaKk U30Mep TITIOKO3HI.

Kpaxman u nemnonosa kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueuoiao3bl.  dU3MYeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHUI:
MpOBEJCHNE, HAOJIOJICHUE M OINHUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE



CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJA
okcugom Menu(ll)), MHOroatroMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalla C HOJIOM),
MPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

AzoTcoaepxalnire OpraHuuecKiue CoeIMHEHNUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble OpraHuyeckue coeauHeHus. duznueckue
U XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpumepe rimnuHa). buomorudeckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTypa O€IKoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, ICHATypalusl, KaueCTBEHHbBIE PEaKIIUU Ha OCIIKU.

DOKCIepUMEHTAJIbHBIE METOJbl H3yYCHHS BEIIECTB M HX NPEBpAICHUM:
HAOJII0/ICHUE W OTMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHECHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ o0pasliaMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YYEHUU OPraHUYECKON XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUHI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsl, aHAJIW3, CHHTE3, KiIacCUpUKAIs, IEPHOJUIHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.

®usnka: MaTepusi, DJHEprus, macca, aTroM, OJJEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIMYMHBI U €AMHULIBI UX U3MEPEHUS.



buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OCNKH, YTIEBOABI, JKHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpCHI.

TexHoMOTUsA: TMHINEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpemapaThl, MaTepHallbl U3
HCKYCCTBEHHBIX M CHHTCTHUECKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XuMU4ecKud anemMeHT. AtoMm. SAapo aroma, W30TOMNBL. ODJNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUus] dJEKTPOHOB MO0 OpOHUTAISIM B aTOoMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(PUTYpAITUS ATOMOB.

[Tepuonnueckuit 3akoH U Ilepuoauueckass cucTeMa XUMHAYECKUX DJIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHAa U [leproandeckoil cUCTEMBbI
xuMmuueckux aneMmeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynmaM H TEepHOJaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSApHAs W MOJSApHAs, MOHHAS, METauInueckas). MexaHUu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XHMHYECKOW CBsI3M (OOMEHHBIH H JOHOPHO-
akientopHeiil). Bomopoanas cBsizb. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTb.
Crenenn okucneHus. MoHBI: KaTHOHBI U aHHOHEL.

BemectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIEeCTBA. THUIMBI KPUCTAIIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PELIETKH.

[lonsiTe O muCHEpCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenkmartypa
HEOPraHWYECKUX BEHIECTB. |'€HeTHMYecKass CBA3b HEOPraHWYECKHUX BEIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIaccaM.

Xumuueckas  peakius. Krnaccubukamuss  XMMHYECKHX  peakiuid B
HEOPraHWYECKOW M OPraHUYECKOM XUMHUHU. 3aKOH COXPAHECHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS Y MPEBPAIICHUS SHEPTUH IPU XUMUUYECKUX PEAKIHASX.



CKopocCTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xumuueckoe paBHoBecue. MakTopbl, BIUAOMIME HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilatense.

DnekTponauTuyeckas aqucconuanus. CUIIbHBIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
nemoHctpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUTMYECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, ONPEACICHUE CPEbI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpA, pEaKIuu HOHHOTO O0OMeHa),
POBEICHUE MPAKTUYECKOU paboThl «Biusinue paznudHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaAKI[AN.

PacuétHrie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PACUEThl C HCMOJB30BAHUEM TOHSATUSI «MaCCOBas
JI0JIS BELIECTBAY.

Heopranuuyeckasi xumust

Hemeranmnel. Ilonoxenume HemerasmioB B Ilepuoguueckont  cucreme
xumudeckux anemeHToB [I. . MenpaeneeBa u 0COOEHHOCTHM CTPOEHHUS aTOMOB.
@du3nyuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa IpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrmeponsa U KpeMHHs) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprmMeHeHne BaXXHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamisl. Ilonoxenue meramnoB B Ilepuoguueckoil cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOECHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTasuioB. O6mme ¢usznueckue cBoicTBa MeTauioB. CIUiaBbl METALIOB.
DNEKTPOXUMUYECKUH Pl HANIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX META/UIOB (HATpWM, Kajdul, KaJblIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mme crocoObl MOTy4YeHUs MeTauioB. [I[puMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
M3ydeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3IOB HEMETAJUIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lad, HAONIOJEeHWEe M OINUCAHHE JIEMOHCTPAlMOHHBIX U



7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THMAPOKCUIA AITIOMUHUS C pacTBOpamMu
KHCJIOT U LIEJ0Yel, KAYECTBEHHbIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHbie 3anaum.

Pacuétel macchl BemiecTBa WM 0OBbEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIHMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU OJHO
U3 BEILIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponb xumum B o0OecreueHUn HKOJIOTHYECKOM, IHEPreTUYeCKO M MUIIEeBOM
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O Hay4yHBIX METO/aX MO3HAHUSA
BEUIECTB M XUMHUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBILIIEHHOTO
NOJIYYEeHUS BaXKHEHUILINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB M MaTEpPHAIOB: Ba)XXHEHIINE CTPOUTEIbHbBIE
MaTepHualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, KepaMuKa,
MaTepHalbl sl AJIEKTPOHUKH, HAaHOMATepUasbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI0OpeHUs.

XvUMHS ¥ 3I0pOBbE YEJIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOIO MCIIOJIb30BaHUS MpEnapaTtoB OBITOBOW XUMHUH
B IIOBCETHEBHOM JKHU3HMU.

MexnpeIMeTHBIE CBS3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HeopraHu4ecko XxuMuM B 11 Kilacce oCyIIecTBIsIETCA Yepe3 UCIIOIb30BaHNE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHITHM, TaK W TOHATHH, SABJISIOLIMXCS
CUCTEMHBIMH JUJIS1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(pUKAIUs, I[EePUOJUYHOCTb, HAOJIIOJIEHUE,
SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PAHOAKTUBHOCTbD, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKUE BEIMUMHBI M €AMHULBI UX
U3MEPEHUs, CKOPOCTD.

buonorusa: kmnerka, opraHu3zM, OJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpa¢usi: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
pPECYpPCBL

TexHonorus: XuMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTEepUajoB, CEIbCKOXO3SIMICTBEHHOE MPOM3BOACTBO, IHILIEBAS
IIPOMBIIUIEHHOCTh,  (papMalleBTHUYECKas  MPOMBILUIEHHOCTb,  IPOU3BOJCTBO



KOCMCTHYCCKHX TIIPCIapaTtoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX MAaTCpHUaAJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMA ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JTUYHOCTHBIM,
METANpeAMETHbIM W TNpeaAMEeTHbIM). HayyHo-MeTonnueckod OCHOBOWM  JJid
pa3pabOTKH TUJIAHUPYEMBIX PE3YJILTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B coOTBETCTBMM C CHUCTEMHO-JEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH ¥ CAMOOIIPEICIICHUIO;

HaJIM4YMe MOTHBAIMU K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, MPUCYIIMMH LIEJIOCTHON
CUCTEME XHUMUUYECKOT0 00pa30BaHMUs;

HAJIM4YME TPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMAaHUCTUYECKUMH, COLMOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HaealaMd POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAaHMUS, CaMOpAa3BUTUS M HPABCTBEHHOIO CTAaHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHHUS MpeaMeTra «XUMHS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECKOW JESITEIBHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaaaHCKOIrO BOCIIMTAHUSA

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSIKY;



MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BBHITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[EHHOCTHOTO OTHOIIEHHUSI K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B IOJIYYEHUU M TOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 M 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIE€I0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEeATEeNIbHOCTH;



YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMabHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY U3YyYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBaHus, Oyaymiell mpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TNY€eCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU 1IeJI€COO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0TOIL30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUIM U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKONW KYIbTYpBHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW WU COLMAJIBHOU
NPAaKTHUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSL:

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

NOHMMAHHS CHeNM(DUKN XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
(dbopMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOoexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HaMpaBIEHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOHM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCHEUIHOTO TpyAa W OSKOJOTMYECKH KOMMOPTHOM KHUZHM KaXKJIOro ujieHa
o011€ecTBa;



€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIE0BATEIbCKON JEATENBHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMHU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JESTEIBHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTO Tpeamera «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMbIE  JJIA dbopMHpOBaHUS  MHPOBO33PEHUS o0y4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
IpoIecC, CUCTEMa, Hay4YHbI (PaKkT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0OBaHNE, HAOMIOACHUE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIE IEHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD o0y4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y9eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMUI Y4eOHbIMU No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;



ONpeAcsaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

KCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JJIOTUMYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TOHITUW U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

yYCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIEC) MOJIEIIN, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUeckas ¢opMmysa, ypaBHEHHWE XHUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJIECJIBHBIE MPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
NPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMHU METOJOB HAy4YHOTO MO3HAHUS BEIIECTB U XMUMHUYECKHX
peaKiuu;

dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAaHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pPEUIICHUS NPAaKTHYECKUX 3aJad, NPUMEHEHUIO Pa3JIMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAST JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE MOCOOUS,
pecypebl MIHTEpHETa), aHATM3UPOBATh MHPOPMAIUIO PA3TUYHBIX BUAOB U (HOpM



MIPE/ICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(opMynHpOBaTH 3aMpPOChl U NPUMEHITh Pa3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMalLMH, HEOOXOJMMOM [IJIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

OpuoOpeTaTh ONBIT MCMOJb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHbopMaLK (CXEMBbI, FpauKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HH(pOpMalMel: MNPUMEHSTh MEXNpeaMeTHble (pu3nyeckue W
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISTHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3pIBaTh  HUJeH, (QOpMYyIUpOBaTH CBOU  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeN pPe3yJlbTaTOB IMO3HABATEIHLHON NEATeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HUCCIIENOBAHMNA MyTEM COTJIACOBaHUS TO3UIUNA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSMU.

OBi1ajieHUe YHUBEPCAIbHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIJaraeéMblii aJIrOpPUTM JEUCTBUHM TpHU
BBIMIOJITHEHUH Y4E€OHBIX U UCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAHaIM3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHuueckass XAMUSI»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B (OPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a71au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue TMOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJIEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHasI
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKeleT, (YHKIMOHANIbHAS TpyIIa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ W a30TCOJAEPKAIllUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEpHbIE MPU3HAKU TMOHATHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPTraHUYECKUX COEAUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOWU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JI1 WJUIFOCTPALMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynme COoequHEHUN (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpKaInue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMUICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMalbIeru, areTaabIerua, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTb YMEHUS TPUMEHATH TMOJIOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue M XMMHYECKHE CBOMCTBA TUIMHMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTHl, MypaBbUHAsE M YKCYCHasl KHUCJIOTHI, TJIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJHUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIA MPOJAYKTOB PEAKITUH);

c(OpPMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM OOOpYJAOBaHUEM, a TaKXe IpaBUiia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTAaHUYECKUX BEIIECTB MIPU HATPEBAHUH, TTOTYICHH €
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIs OEIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU W J1a0OpaTOPHBIM OOOpPYAOBAaHHWEM, TMPEACTABIATh PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHU COOTBETCTBYIOIIUX
peakuuii 1 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
L€JecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3MBbI OIPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIUMX OOYyYaroUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIias u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUHU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPaKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHS W IPEBPALLCHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCIOJIb30BAHWU BAKHEHIITUX HEOPTaHWYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU TMOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUA INPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX ITPEBPALCHUN;

c(OpMHPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBbIA ra3, aMMHakK, raméHas
U3BECTh, HETalEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCTUHEHUSX, THUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAaJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeIEHHOMY Kiaccy/rpymrme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa u AEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYI0, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX d1eMeHTOB 1—4 mnepuonos Ilepnoanueckoil CUCTEMBI
XxuMu4yeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHS «S-, P-, -
JJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuonudyeckon cucteMbl XUMHYECKUX 3eMeHTOB 1. M.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIHUPOBATH XUMHUYECKHE PEaKIUH I10
pa3IMYHBIM NpPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHHUS DPEAKIHMH pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YYUThIBast
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPIKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pPacCKpPbhIBaTh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUi IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TOJIYYCHHUS CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», 00BEMHBIX OTHOIICHHWI Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPALCHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHUH IUIAHUPOBATH U BBIMIOJHATh XUMHUYECKHI
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOU pEaKIlnd,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 33134 10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIIeHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAINIO, TONyYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpelCTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS HA )KMBbIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crnocoObl yMEHBIICHUS WU
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHbie yriieBoIOpObl: AJIKEHBI, 6 1
AJKaJUEHbI, AJIKUHBI
2.3 ApoMaTHYEeCKHE YTIEBOI0POIbI 2
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
UX mepepadboTKa
Utoro mno pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

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

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




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
snemenTtoB 1. 1. Menneneesa
19 Crpoenue BemiectBa. MHOTOOOpasme 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS ¥ )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprrre | - [paxririeciie H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypesI
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHN4YeCKUX
2 coenuaeHuit A. M. byrieposa, e€ 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opranundeckux Beuiects. HomeHnknartypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
5 MertaH u 3TaH — OpocTeuIme 1
IIPEICTaBUTENIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
IIPEJCTAaBUTENN AJIKEHOB
3 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byraguen-1,3 n
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI IPEACTABUTEIIb AJIKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakiuu

12 ApeHnbl: 6eH3011 U TonyoJ. ToKCHYHOCTh
apeHoB

13 ['eneTndeckas CBsI3b YriaeBOI0POIOB,
MPUHAUISKAUX K PA3TUYHBIM KJIaccam
[IpupoIHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

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

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

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOOPOIBI»

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

18 MHoroaTOMHBIE€ CIUPTHI: ATUIICHIIIUKOIIb 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




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOM KHCIIOTBI»
CreapuHOBasI ¥ OJICMHOBAS KUCIIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUa Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MpOIJIH3 CIIOKHBIX
3¢upos

26 Kupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxneiimme npeacTaBuTeNN: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m1r0103a Kak IpyupoIHbIe
MOJIUMEPBI
KoHTposabHas paboTta 1o pasaeny

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHECHHUS

33 OCHOBHBIC IOHSATHS XUMHUU

BBICOKOMOJICKYJIAPHBIX COCIMHEHUH




OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN. 1
[InmacTmaccel, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHIecKux 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daeMmenToB .. Meneneena B
Pa3BUTHUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHMS
KOBAJICHTHOH CBs13U. BomopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukanus XAMHYECKIX peakuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIEi

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cCUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIPSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUUIOB (HATpUH, KaJui, KaablUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
coeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIOopoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMATU3ALMS 3HAHUI IO




Tteme «Hemeramiey. Beruncnenus mo
YPABHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"Hemeramasr"»
KonTtponsHas padota no reMam «MeTauibi

28 n «Hemerammsiy/Beepoccuiickas 1
IpoBepoyHasi paboTa

29 Heopranudeckne u opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKkie OCHOBAHUS
AMmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIUATIAX TPOMBIIIICHHOTO MTOTYyYCHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.

AKLII/IOHepHOG O6H_IGCTBO «HSI[&TCJ'IBCTBO «HpOCBeHleHI/Ie»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
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