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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
oOpazoBarenbHoM cTanaapre COO, c¢ yuérom Konuenuuu mnpenojgaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNIbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUSI O0Y4YaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYeCcKoe oOpa3oBaHue, oJry4aeMoe BBIMTYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloOM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro 0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0pPOBBI0O M TpUpPOJHOW cpene. Peamnsyercs xumuueckoe o00pazoBaHUE
00yJaroUMXxcs Ha YpOBHE CpPEeIHEro o0Iiero oopa3oBaHus CPeACTBAMU Y4eOHOTO
npeaMera «XuMUus», COJAEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe IO XMMHHM € y4€TOM cheun(UK HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eneil M MPHUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIIIJICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHMAaHHUS



[Tpunoxenue Ne 11 x OOIT COO
MAOQOY «COILI Ne 32»

BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHass XUMHUS KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPAHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH W TNPUHIIUIAMU CPEAHErO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEIIHOIO BKJIIOUYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: cHUCTeMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYCHUEM 3HAHUM U3 OOIIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3yYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeAcTaBlIeHud O cTpoeHuu BemecTB. CBeneHus 00 U3y4aeMblXx B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHHYecKOM XUMHH IMOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKON CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOpPEeTUYECKHl MaTepuandl U (PAKTOJOTMYECKHE CBEJICHHS O BEUIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas



[Tpunoxenue Ne 11 x OOIT COO
MAOQOY «COILI Ne 32»

XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJOTMYECKUX MO3UIIUH,
riy0xke TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKUMM STOro 3akoHa — OT
000011aro111el 10 O0BACHSIONIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaXXKHEMILMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COZEpPKaHUs, UMEIOIMUMU KYJIbTYpPOJIOTMUYECKUI U TMPHUKIIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBSI3U XUMHHU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
NEeSTENBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K Mpoleccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh MH(MOpMAIUIO U
OpUMEHATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  ypPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JI MOHUMaHUS
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IUHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXAYy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS U COLMAIHA3ALUU
o0yyarouxcs MNPUHATHIE NMPOTPaMMON IO XUMHUH TOAXOABI K OIpPEIeICHHIO
COJEp)KaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popMmHupoBaHHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpMAIHH, HEOOXOIUMBIX JIJISI IPUOOPETEHNUS OTBITa TPAKTUICCKOM
U HCCIIEOBATEIbCKON AESATENIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMHMH.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIepKATEeJIbHOM XapaKTePUCTUKM LEJed HU3y4YeHHs MpeaMeTa HalpaBJICHHEM
MIEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO NpPU3HAETCS (POPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
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JEeSATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHHUI0 Leleil M3ydyeHHUs
MpeIMETA SBIISIETCS BIIOJHE ONPAaB/IaHHbIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMHU IEJIAMH U3Y4YEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 kJ1.) SABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMBbl XMMHYECKUX 3HAHUMW KaKk  BakHEWIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapakTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX peakui, HEOOXOAUMBIX I TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPO/IE, B TPAKTUUECKON U TTOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpalleHus C BEIECTBAMH.

Hapsiny ¢ atuM, comepkaTenbHasi XapaKTepUCTHUKa LEJIe U 3a/1ad U3y4YeHUsI
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMHUM B OOJNbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4YeHHUs, OpPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpoM 3HaHUMU, a (YHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO TMOJYYEHHUS 3HAHUI M NMPUMEHEHHUS UX B PEATBHOU KU3HU
JUTSL PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HauYEHWE MPUOOPETAIOT TaKKE 1SN U 3a7a49H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHWE  WHTEUICKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSTHUIO TPaMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Ji1 PAa3JIU4YHBIX BHUIAOB
NEATEeNIbHOCTU: PelleHus: mpoOJieM, MOUCKa, aHalin3a U 00paboTKU HH(pOpMaIuH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
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BAXHOE MECTO B IIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHUX
MPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMH, UCIIOJIb30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAY4YHO-TIONYJISIPHON MH(GOPMAIMN XUMUUYECKOTO COJEPIKaHNUS;

(opMHpOBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B  T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIOOANBHBIX MHpoOseM
PaAIMOHANILHOTO MPUPOIONOIB30BAHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe NPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW IJIs TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM mnaHe cpenHero o0IIero oOpa3oBaHUs MPeAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAay4HbIE
IPEIMETHI.

OO61iee 4nco 9acoB, OTBEAEHHBIX ISl M3YUYCHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopazoBanus, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipeamer opraHnYecKol XUMHUH: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHs CTPOCHHUS OPraHHYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BelecTB. l'oMonorus, wu3omMepus. XUMUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupukalud opraHuyeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMu OpraHWYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (TU1aBiieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHE W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
npocTeiiine NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— TpOCTEHIINN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUe Hu
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensl. beH3oin: coctaB, cTpoeHHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE U NMPHUMEHEHUE. T01yon:
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cocmas, cmpoeHue,  uauveckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumenenue. TOKCUUHOCTD
apeHoB. l'eHeTmyeckas CBA3b MEXAY YIJIEBOAOPOAAMH, NPUHALICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. IIpHpoaHbIi ra3 W IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4YecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yroap»,  MOJEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB |
raJIOr€HONPOU3BOAHBIX, MTPOBE/ICHNE NPAKTUYECKON pabOThI: MOJYyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOWCTB.

PacuétHrie 3agaun.

Borluncienuss 1o ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEaKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIUH).

Kuciopoaconep:kamue oprannyeckue coeJMHeHHUs

IIpenenbHble  OQHOATOMHBIE CIMPTBL. MeETaHON W 3TAHON: CTPOEHHUE,
¢usnyeckue M XUMHYECKHE CBOMCTBAa (peakuuu C aKTUBHBIMH MeTalljlaMH,
raJIOT€HOBOJIOPO/IAMM, TOPEHHUE), NpPHUMEHEHHE. BoJOpOIHBIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEIIOBEKA.

MHOroaToMHbl€  CHOUPTHI. OTWICHIVIMKOIb W  TJIMLEPUH: CTPOCHHE,
¢u3nyeckue UM XUMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJNIaM{, KAaueCTBEHHAs pEeaklMs Ha MHOIOATOMHBIE CHUPTHI). [lelicTBue Ha
OpraHu3M 4esoBeka. [I[puMmeHenue rmiepyrusa U STUICHTJIAKOIIA.

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

Anpnerunipl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (PEaKkUMU OKUCICHHS U BOCCTaHOBIICHUS,
KAueCTBEHHBIE PEAKIMH ), IOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NUYECKHEe M XMMUYECKHEe CBOWCTBA (CBOMWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3TepuduKaiim), NoJydyeHue U MpUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE IEUCTBHE.
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Cnoxupie 3Qupbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
c0HbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.

VYrneBoawl: cocTaB, Kiaccupukanus — yrieBojgoB  (MOHO-, JuU- U
noyiucaxapuibl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C
rugpokcugom menu(ll), oxucienue ammuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXJICHUE B NPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poiib. @orocunTte3. PpykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u mnemnono3a kak npupojaHbie noiaumepsl. CTpoeHHe Kpaxmaya U
1eUTr0036l.  DU3MYECKHe U XUMUUYECKHE CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
poOBeJCHUE, HAOIIOJEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCIICHHE JTaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugoMm meau(ll)), anprernaoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammomelcTBHE Kpaxmalla ¢ HOJIOM),
IpOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO0 MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxanue OpraHnueckrue COeIMHEHMS.

AMUHOKHUCTIOTBHI KaKk aM(OTEepHBbIE OpraHWYecKue coenuHeHus. Puznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpE TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. IlepBuunasd,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KAYeCTBEHHBIC PEaKIIMK Ha OeIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
HAOJIFO/ICHUE U OMHMCAHKE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MIPH
HarpeBaHUH, LIBETHbIE PEAKIIUU OEIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSAPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPEIHSST MOJICKYIspHAas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.
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OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS 4YE€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Uil OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, rUnoTesa,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, Kjaccu(UKalus, NEPUOJUUHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

®uszuka: Marepus, DHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHBbIE BeliecTBa (OENKH, YriIeBOABI, >KHUPHI,
dbepMeHTHI).

I'eorpa¢usi: MuUHEpaJbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILUIMBO,
peCypehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAaHUSA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue OCHOBbI XUMUU

XuMmudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOIYPOBHU. ATOMHBIE opOuTtamwm, S-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeieeHuss AIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[lepnonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U lleprmonnueckoil cUCTEMBI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM W NEepUOaM.
3HavyeHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.
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Crtpoenune BemiecTBa. XUMHUYECKAsi CBSI3b. BHIBl XMMHYECKON CBA3U
(KoBaJIieHTHAsl HEMOJISIpHASI M TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHbeiil). BomopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAININYECKON PELIETKHU.

[Tonstne o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PAaCTBOPBI.
MaccoBast 10Jis1 BEIlIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHCHUU. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckas CBsI3b HEOPraHUYECKHUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckas  peakums. Kimaccupukanus  XUMUYECKMX  pEeakuuil B
HEOPraHWYECKONW M OpPraHWYeCKONW XUMHMHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pas3MuHbIX (paktopoB. OOpaTtuMbie
peakiuu. XuMUUYEeCKOoe paBHOBecue. MaKTOphl, BIUSONME HA COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccornyanusi. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX pACTBOPOB BELIECTB: KUCJasl, HEUTpaIbHAas, IEJIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MPEeBpalCHUMN:
neMoHcTpanusa Taomwui «llepuonudeckas cucremMa XuMU4deckux snemeHntoB J[. U.
MenneneeBay, W3ydeHUE MOJENeld KPUCTAUIMYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KAaTaau3aTOpa, ONMPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHMBEPCAIBHOTO MHAMKATOpa, pEaKIMd HMOHHOTO OOMEHa),
MPOBEICHNE TTPAKTHUSCKON paboThl «BiusHMe pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

Pacuétbl 1m0 ypaBHEHMSAM XHMHUYECKUX pPEAKIUHA, B TOM YHUCIIE
TEPMOXUMHYECKHAE PACUEThI, PACUYETHI C MCIOJb30BAHHUEM MOHATHS «MaCCOBast
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoi  cucteme
xumMudeckux saemeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
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dusnyueckue CBONCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa MpuMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BXKHEHIIUX HEMETAJUIOB (TallOT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IprMeHeHne Ba)KHENIINX HEMETAIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckonl cucteMe XUMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atomoB MetasuioB. O6mue ¢uzndeckue cpoiictBa MetaioB. CrijiaBbl METaJIIOB.
DIIEKTPOXUMUUECKUI P HANPSIKEHUN METAILIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KalbLIU,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHCHUM.

OO6mue crocoObl ModydeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYE€HHUS BEIIECTB W WX MPEBpALCHUN:
U3y4YeHHEe KOJIIEKIMU «MeTauibl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1au, HAOJIOJIEHUE U OIKCAaHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA ATIOMUHUS C pacTBOpaMu
KHCJIOT U IeJI0YEN, KAUECTBEHHbBIE PEAKIINU HA KATUOHBI METAJIJIOB).

Pacuérnble 3agaun.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OIHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJTHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTHYCCKOW M THUIIEBOU
0e30MacHOCTH, Pa3BUTHM MEIUIUHBI. [IoHSATHE O HAYYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenns 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJYy4YECHUS] BAKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MAaTEpPUANIOB: BAXXHEWIIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTe€pHuajbl, KpPAacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl s AJIEKTPOHUKHA, HAaHOMAaTEpUaJIbl, OPraHMYECKHE U MHUHEPAJIbHbIE
ynoOpeHus.

XuMHUS W 3J0pOBbE YEIIOBEKA: MpaBUjla MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BAHUS MPENAPATOB OBITOBOM XUMHUU
B MOBCETHEBHOMW JKH3HH.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanmss  MeXnpeaMETHBIX  CBA3€H Opu  HM3ydyeHUH oOmed u
HEOPraHM4eCKOM XuMHH B 11 Kiacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TaKk W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0muMe ecTecTBEHHO-HAYYHBbIE MOHATHS: Hay4yHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(PUKALUI, TEPUOJAUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: Marepus, JHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3MUYECKUE BEIIMYMHBI U €IUHULBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, JKocucTteMma, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCcypehl.

TexHonorus: XMuMHU4YECKasi MPOMBILIICHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IIUIIEBAs
IPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOM3BOJCTBO
KOCMETHYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpHUaoB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[Tpunoxenue Ne 11 x OOIT COO
MAOQOY «COILI Ne 32»

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMEeTHbIM M TNpeaMeTHbIM). HayuHo-mMeToguyeckol OCHOBOM  JjIst
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCSI PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XHMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTra «XUMUs» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaeallaMd POCCHUUCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  IpOIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUs» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOy4JaromuXcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;
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MPEACTaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM [EATEIIBHOCTU TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3374, BHITIOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX P aHAIN3€ Pa3IMYHbIX BUIOB YU€OHOU NESITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHCHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTMIKEHUS HAYKU €CTh pPe3yJIbTaT
JUTMTENIbHBIX ~ HAOJMIOJICHUH, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEIECHUE M IMOCTYINKH CBOMX TOBapUIIEH C
NO3ULIMA HPABCTBEHHBIX M NIPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYIIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHWMAaHMUS IIEHHOCTEW 370pOBOT0 MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3mdyeckoMy u
MICUXUYECKOMY 3/10POBBIO;

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

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHIUMBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS
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KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIhCKOM
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYyrHX BHJAX
NeSATeNbHOCTH;

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

UMHTEpeCca K MPAKTUYECKOMY M3YYECHHIO MPOodecCuil pa3auyHoOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYJI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymieil mpodeccur U peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TNYeCKOr0 BOCTIUTAHMS:

IKOJIOTUYECKHU IIeJI€COO0PA3HOr0 OTHOIIEHUS K MPHUPOJIEC, KaK HUCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HH Ha 3eMJIE;

MOHUMAaHUSI TJIOO0AJTBHOTO XapakTepa HKOJOTHYECKUX TPOoOJeM, BIMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUH XUMHUH  JUIS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEUCTBUM, NPUHOCAUIUX Bpel OKpYKaIoLIEh
NPUPOJHON cpefie, YMEHHsSI TPOrHO3MPOBATH HEOJIArONpPHUSTHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmnbITa NEeATEbHOCTU AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B TO3HABATEIbHOW, KOMMYHUKAaTUBHOM W COLIMAJIbHOM
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUs CHeuupUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBiIeHUs 00 OKPYKAIOIEM MUpE KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pemieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexXKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU IS COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM PO B
CO3/IJaHUM HOBOMW 0a3bl MaTepUalibHOW KYJIbTYpPhl, PEHICHUHU TJI00ATBHBIX MPOOIJIeM
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YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOW, DHEPrEeTUYECKOM, NMUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW KM3HM KaXAOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PAaMOTHOCTH: [IOHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, KCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAIOUIEro Mupa u
OPOUCXOJAIIUX B HEM U3MEHEHUN, YMEHUs JieJaTh 000CHOBAaHHbIE 3aKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K [O3HAHUIO U UCCIIEI0BATEIBLCKOM €SI TEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHUU [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOMI
NEATEIIbHOCTH.

METAINPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO TpenMera «XuUMUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HaYUMbIe  JII  (OPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYArOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbBIC TOHSATHS, OTPAKAIOIINC
IICJIOCTHOCTh HAayYHOM KapTUHBI MHUpAa W CHEIH(PHUKY METOJOB ITO3HAHUS,
UCTIOJIh3yEMBIX B €CTCCTBCHHBIX HayKaX (MaTepHus, BEIIECTBO, SHEPTHs, SBICHUE,
mpolece, CUCTeMa, HAYYHbIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBaHNE, HAOMIOACHUE, H3MEPEHHE, SKCTICPUMEHT U JIPyTHUE);

YHUBEPCAJIbHBIE Y4eOHbIE JEHCTBUA (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,

PEryJIsTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue G YHKIIMOHATBHOM
TPaMOTHOCTH U COITUATBHOM KOMITIETCHITHH 00y4YatOmnXCs;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHHBEpCaJbHbIC y4ueOHbIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yJabTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PETyISTUBHBIMH
JICUCTBUSIMMU.
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OBiagenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUSMM:

1) 0a30Bble JJOrHYeCKHe eHCTBHS:

caMOCTOsITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpEeAEsATh LEJIH JESITEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI I€ATEIIBHOCTHU C MOCTABICHHBIMU LEIAMU;

UCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHN M YyCTaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHU;

BLIOMPATh OCHOBAaHMS U KPUTEPUU I KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHABIIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3YyYaeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMUECKWE PACCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B paccMaTPUBAEMbIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IPUMEHATH B MPOLECCE MO3HAHUSA, UCIIOJIb3YEMBIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUIT
3HaK (CHMBOJI) DJJIEMEHTa, XHMHYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — TMpPHU PEHICHUH YYEOHBIX IMO3HABATENBHBIX W TPAKTHYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE T1eHCTBUSI:

BJIAJETh OCHOBAaMHU METOJOB HAY4YHOTO MO3HAHUS BEMIECTB U XMUMHUYECKHUX
peaKiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DPOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO T[UIAHUPOBAHHUS M  MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUUYECKOM UCCIENOBATEIbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
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MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) pabora ¢ unpopmaumeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAaX HWHPOpMauuu (HaAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MHTEepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUJIOB U (HOpM
MpeCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMIPOTHUBOPEUYUBOCTH;

dbopMynTUpOBaTh 3ampPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
uHdopManuu (cXeMbl, TpaduKu, TUarpaMMbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJICTBA IMpu paboTe ¢
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyIibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJISIAHOCTH.

OBianeHne yHMBEepPCaAJIbHBIMH KOMMYHHUKATUBHBIMHU ACICTBUAMMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B XOJ€ Iuajora W/uin
JTUCKYCCUHM, BBICKAa3pIBaTh  HUJEH, (QOPMYyIUpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlHUEN pe3yJNbTaTOB IO3HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBINOIHEHUU
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKOW PpabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEIEHHBIX HCCIEIOBAaHUN MYTEM COINIACOBAHUS IMO3ULUNA B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHHUSMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Ledu M 3aJayd, KOHTPOJHUpPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpPEIaraeéMblii aJIrOPUTM JIEUCTBUH TpHU
BBITIOJIHEHUM Y4YEOHBIX W HCCIENOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
3 PeKkTUBHBIN €MOCO0 MX peleHUs ¢ YYETOM TMOJYyYEeHHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;
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OCYHCCTBIIATh CAMOKOHTPOJIb CBOCH NIEATEIbHOCTH HAa OCHOBE CaMOAaHaJIinu3a
H CaMOOILICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUSI»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHUM B TO3HAHUMU SIBJIICHUU
npuposbl, B  (OPMUPOBAHUU  MBIIUICHUS M KYJbTYPhl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYSCKUX 3a71ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATHS (XMMUYECKHM DJIEMEHT, aToM, JJIEKTpOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, VYIIEpOIHBIM CKeneT, (QyHKIMOHANbHAS TpYIIIa,
paguKall, U30MEpHUsi, H30MEPBL, TOMOJOTHYECKUN PsiFl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOJT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux Beniects A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalue B OCHOBE MOHMMAaHUSA MPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SABJICHUN, (PAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0e30MacHOM HCIIOJIb30BAHUN BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBbIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPH
ONMCAaHUU COCTaBa, CTPOEHUS U NMPEBPALICHUN OPTraHUYECKUX COCUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaAIIEHHOMN)
dbopMyn OpraHMYECKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIH,
M3TOTABJIMBATh MOJEIN MOJICKYJ OPraHMYECKHX BEIIECTB I WIUTIOCTPALUMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;
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c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaByY U CTPOCHUIO K ONPEIEIEHHOMY
KJIaccy/Tpynne coeauHeHud (YriaeBOAOpPOJIbI, KHUCIOPOJ M a30TcoJeprKaliie
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIMICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TJIFOK03a,
dbpykTo3a, Kpaxmall, HeJUIH0103a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACISITh BUJBI XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH TMOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHsI MaCChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
bu3MYecKkue MU XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWIECH, IMPOMUJIEH, AallEeTUICH,
Oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METAHOJ, 3TAaHOJ, STUJICHIJIUKOJb,
IMIEpHH, (EHOJ, aleTalbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAs KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOopMHUPOBAHHOCTh YMEHHsI XapaKTepHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, TNPUPOAHBIA Ta3, Yrojib), CIOCOOBI HUX TEepepabOTKU W
IPaKTUYECKOE TIPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYHCICHHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa
peaknuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAaHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUS, UCIOJIb3yEMbIX B XUMUHM MPU U3YUYECHHUH BEIIECTB U
XUMUYECKHUX SBJICHUM (HaOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHNUE),
WCIMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS Uil TPUHATHS pPEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEIIECTBAMM U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCy/IoM U JTabOpaTOpPHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBIMIOJHATH XUMHUYECKUMA
AKCTIEPUMEHT (TIpEeBpaIlleHUs OPTAaHUYECKUX BEIECTB IPU HATPEBAHUHU, ITOJTyUCHHE
STUJIEHA U W3YYEHUE €ero CBOWCTB, Kaue€CTBEHHBIE pPEaKIMU OpPTraHUYECKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHUM, I[BETHHIE peakinu OEJKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH OE30MaCHOCTH MpHU OOpalieHuu ¢
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucyh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOopMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUUYECKYIO
uH(OpMaIMIO, TIOyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpelICcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAaHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUjia  AKOJOTHYECKU
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IENAX
COXpaHEHMsI CBOEr0 3/I0POBBbS U OKPYXKAIOIIEH MPUPOTHON Cpe/bl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHMMas cMmbica mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoOBI
YMEHBIIECHUS] W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUIsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX U CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmyi.
11 KJIACC

[IpeaqmeTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas M HeopraHuYecKas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHA B TO3HAHHUM SIBJICHUMN
npuposbl, B (OPMUPOBAHWHM MBINUICHUS W  KyJIbTYpbl JIMYHOCTH, €6
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIISHUS MPAKTHYSCKUX 3a1a9
1 JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOIHOM

cpene;
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BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONINe TMOHATUS (XUMUYECKUH 3JIEMEHT, aToMm, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUSA, XUMHUYECKasd CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJNTMYECKasi, BOJIOPO/IHAS ), KpUCTAJUTMYECKas pemIéTKa,
TUTIBI  XUMHUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIHUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKINKM, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
BJICKTPOJIMTHYECKOM Aucconuanuu, nepuoanueckun 3akoH J[. M. Menpaeneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS YHEPIUU
IpyU XMMHYECKUX DPEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BbIK XUMHUH,
MHUPOBO33PCHUYECCKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTUYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTOJIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MpU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJ BEHIECTB M  YpaBHEHHUUW  XMMHUUYECKHX  pEaKIui,
cucreMarnueckyro HomeHkinatypy (IUPAC) u TpuBHaabHbIe Ha3BaHUS OTAEIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tami€Has
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh M CTENICHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHYECKON
CBA3U (KOBAaJICHTHAs, MOHHAsS, METAJNIMYECKAs, BOJOPOJHAs) B COEOUHEHHUSX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAsI), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K OMNpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANIECKOro 3akoHa [l.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuognueckon CUCTEMBI
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XuMu4Yeckux djemeHtoB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKUE YPOBHHY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
1o nepuoaaM u rpynmam llepuoanyeckorn cUCTEMbl XUMUYECKHUX dieMeHTOB [l. WM.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKJIAaTh CYIIECTBOBAHME T€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMU C MMOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluXx BeIIEeCTB, TEIJIOBOMY
addekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTaJlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPaBHEHUS PEAKIMH pPa3IuIHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOJITBEPKAAIOIINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca
3TUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aecTBus (npunnui Jle [llarense);

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE ITPOMBINUIEHHOIO IMOJYyYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX H
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 IPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH TPOBOJUTH BBIYHCICHUS C WCIOJIb30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUN Tra30B
MpU XUMUYECKUX PEaKLMsIX, MACChl BEIIeCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMHU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHHUN COOJIOAATh MPaBUJIa MOJIB30BAHUS XUMUYECKOU
MOCy/IoM U JTabOpaTOpPHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IIJITAHUPOBATH M BBIMOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCATBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peaklUud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdaT-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTMOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aJ]a4 IO
TeMam «Mertamiel»y U «HemeTramibl») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaleHUU C BEIIECTBAMU U Ja0OpaTOPHBIM 00OPYI0BAHUEM,
NPEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OHKCrepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GHOpMyJIUpPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYIO
uH(OpMaILMIO, TIOTyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKalnu, MHTEpHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHH  coOOJNOAaTh  TpaBUjia  AKOJOTHYECKU
11eJ1eco00pa3Horo TOBEACHUS B OBITY M TPYAOBOM JESITCIBHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 370POBbA M OKPY’KAIOIIEW MPUPOAHON cpenibl, 0CO3HABATh
OMACHOCTh BO3ICUCTBUSI HA KUBbIC OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIIEHUS H
MPEOTBPAILCHUSI UX BPEIHOTO BO3JICUCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIS 00yYaIoIIMXCSl ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JIOPOBBSI: YMEHHUE
IPUMEHATh 3HAaHMS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIICTIBIX M CIA0OBUIAIIMX OOYYAIOIMIUXCA: YMEHHE HCIIOJb30BaTh
penbeHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. bpaiinsg mis 3anmucn XUMHUYECKHX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cruptsl. DeHon 3
Anbnerunbsl. KapOoHOBBIE KUCIOTHI.
3.2 JCTIVIRL. 24P 7 1

CrnoxHble 3¢upbl
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3.3 VYrieBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bongokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MAOY «COII Ne 32
11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atomoB. [leproanueckuil 3aK0H
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertambl
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIlleCTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4
Wroro no pazgeny 4
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Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTH4eckue
padoThbI

[IpeameT opraHn4ecKON XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHHUSI OPraHUYECKUX
coequHenuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenne o KiaccupuKaIum
opraHuveckux Bemniects. HomeHkmatypa
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB

AnKaHBI: cOCTaB U CTPOCHUE,
TOMOJIOTHYECKUI paa

Mertan u 3TaH — OpocTeuIme
MIPE/ICTAaBUTENH aJTKaHOB

AJIKEeHBI: cOCTaB U CTPOCHHUC, CBOMCTBaA

OTUJIEH U NIPOMUIIEH — MPOCTEHIINE
MIPE/ICTAaBUTEIH aJTKEHOB

[Ipaktuyeckas padora Ne 1. «ITomyuenue
STWJIEHA U U3yYEHHUE €0 CBONCTB

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenue
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI PEACTABUTEIIb ATIKHHOB

11 Brrunciienus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YIIeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam
[TpupoIHBIE NCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOJTHBIN a3 U MOMyTHBIE HePTSIHBIC
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KoutponsHas pabota no paszaeny
«YTIIeBOIOPOIBI»

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIIUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @DeHoM: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anbrerunsl: popMaibaeTua u

alcTaabACTU . AI_ICTOH
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21

OaHOOCHOBHBIE MPE/ENIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

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

23

CTeapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOTOIIlee JIeliCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX

a¢upoB

26

Xupsbr: rugponn3, npuMeHeHune,
OroJIorHYecKasi poJib )KUPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueline npeacTaBuTeNu: ri0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JI03a KaK IMMPUPOJHBIC
IIOJIMMEPEBI

29

KontponbHas pabota no pasaeny
«Kucnopoacoaepkariye opraHn4ecKue
coenuHeHus»/ Beepoccuiickas
MpoBepoyHasi paboTa

30

OO11ast XxapaKTepUCTHKA a30TCOAEPIKALIIX
OpPraHUYeCcKUX COCTUHEHUH /
Bceepoccuiickas mpoBepouHasi paboTa
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31

AMWHBI: METHJIAMWH W aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPraHUYeCKUe COCAMHEHHUS, UX
omosornueckoe 3uauenue. [lenruael. benkn
KaK HpI/IpOI[HI)IC BBICOKOMOJ'ICKYJ'ISIpHI)Ie
COCONHCHUA

33

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

34
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Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYeCcKuXx 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC
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Knaccugukanus 1 HOMEHKIATypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccudukanus XuMHUUeCKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHNS YHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

11

DnekTpoauTuyeckas gucconuanus. [loustue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiiun nonHoro oomena. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHCANTENbHO-BOCCTAHOBUTENLHBIE PEAKIUH.
[TonsiTHe 06 21EKTPOIM3€E PACIUIaBOB U
pacTBOpOB coneit

13

KonTponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux nosoxkenue B [lepuoanueckoit
CUCTeMe XMMHUYeCKHX 3nemMeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue puzndecKre cBONCTBa
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METAJIJIOB

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH s
HaIpsHKEHUHA METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpUii, KM, KAJIBINA, MarHUH,
QIIOMHUHMI) U UX COeTMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIN U UX
COeqUHEHNN

18

XuMHUdecKre CBOMCTBA IMHKA, JKeje3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
HKCIEPUMEHTANBHBIX 337124 110 TEME
«Mertamis»"

20

HemeTtamnel, MX IOJI0KEHHE B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauloB (Ha pumepe
KHCTopo/a, cepsl, pocdopa u yriuepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEqUHEHNN

23

XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEIMHEHUN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHU
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25

[IpumeHeHne BaXXHENIINX HEMETAIUIOB U UX
CcoeqUHEHNN

26

O000111IeHNEe B CHCTEMAaTH3aLMs 3HAHUH 110
teMe «HemeTramnery. Berauciaenus mo
YpaBHEHUSM XUMUUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[IpakTnueckas padota Ne 3. «Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KonTtponpHas padoTa mo teMam «MeTauis» u
«HemeTtamuie»

29

Heopranunueckue u opraHnyeckue KUciaoThI.
Heopranunueckue u opraHnueckue OCHOBaHUS

30

AmboTepHbIe HEOpraHUYEeCKHUEe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPTaHUYECKUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun BKOHOFHHCCKOﬁ,
SHCPFCTHQGCKOﬁ n HHHIGBOﬁ 6630HaCHOCTI/I,
Pa3BUTUHU MCIUITUHBI

32

[IpencraBnenust 00 OOMIKUX HAYYHBIX
MPHUHIMTIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BAXHEHIINX BEIIECTB

33

Yenosek B MHUPEC BCUICCTB U MATCPUATIOB

34

XuMus 1 310pPOBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEICTABICHUN O XMMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM Jis
peleHusT TPAKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

1.2

Brnagenne cucremMod XUMHUYECKHMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIArafoIINe MMOHATHS (Monekyna, BaJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIA CKEJeT,
(hyHKIIMOHATBEHAS rpyIma, pagukai, n30Mepus, HU30MEDPBI,
FOMOJIOTUYECKUH PpAll, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U
a30TcoJepIKaIIue COCTUHEHHUs, OMOJOTHYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCAMHEHHS); TEOPHU U 3aKOHBI (TEopus
XUMHUYECKOTO CTpOeHHs opranuveckux emiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XUMHUH, (PaKTOJIOTHUYCCKUE
CBEICHMS O CBOMCTBaX, COCTaBe, MOJIYYCHHH U OE30MacHOM
MCIIOJIb30BAHUM BAXKHEHIIUX HEOPraHWYECKUX W OpPraHUYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaTh WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS MpPH ONHMCAHUM COCTaBa, CTPOEHUSA U

NpeBpalleHNil OPraHMYEeCKUX COECAMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpaI€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH

XUMHUYCCKUX peaKuHﬁ, H3roTaBJIMBAaTb MOACIIN MOJICKYJI OPTaHUYCCKUX
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BCUICCTB I WIIIOCTpAllMU HUX XHUMHYCCKOI'O0 U IMPOCTPAHCTBCHHOIO

CTPOCHHSI

1.5

ChopmMupoBaHHOCTh  YMCHHI  YCTaHABJIMBATH  IPUHAICKHOCTD
HN3YUYCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTaBy MW CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COCAUMHEHHH (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOACPKAIINE COEAWHEHHSI, BBICOKOMOJICKYJISIPHBIC
COGI[I/IHCHI/I?[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHPOBAHHOCTh YMEHHUSI ONPEICNATh BUIBl XUMUUYECKOU CBSI3U B

OpraHMYECKUX COECAMHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUSI NPUMEHSATH: IMOJIOKEHUS  TEOPUH
CTpoeHusi opraHuyeckux BemectB A.M. byrnepoBa ans oObscHeHus
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YrneBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHu4€CKUC COCANHCHM . BBICOKOMOJICKYJIFIPHBIG COCAUHCHU

2.1

ChopMHUpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBHAIBHBIC Ha3BaHUSA
OT/ACIbHBIX OPTraHWYECKUX BEHIECTB (ITHIICH, MPOIMMJICH, alleTHIICH,
STUJICHTJIMKOJb, TJIHMIEPUH, (eHom, GopMalbIeru, areTalbIerul,
MYpaBbHMHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmai, IeJIIIJI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(bu3uYecKne W XUMHUYECKHE CBOMCTBA THIHMYHBIX TPEJCTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, STHJICH,
OpONuiIeH, aneTuiieH, Oyraauen-1,3, metunOyraauen-1,3, OeHzodn,
METaHOJ, ATaHOJI, ATUJICHIJIUKOJb, TJIMIEPUH, (EHOJI, aleTalbIerul,
MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmai, IIeJIJII003a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA WIUIIOCTPUPOBATH TCHCTUYCCKYHO CBA3b
MCKOAY TUITNYHBIMHU NpeaACTaBUTCIIIMU Ppa3JINYHBbIX KJI1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakuuii ¢ UCIOJB30BaHUEM CTPYKTYPHBIX (hopMyII

2.4

CchopMupoOBaHHOCTD YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIPbs (HEPTh, MPUPOIHBIN ra3, yroib), CIOCOObI UX

Hepepa60TKI/1 H MPAaKTUUICCKOC MPUMCECHCHUC ITPOAYKTOB HepepaGOTKI/I




[Tpunoxenue Ne 11 x OOIT COO
MAOQOY «COILI Ne 32»

XUMHS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METO/IaX HAay4yHOTO MO3HaHUS, UCIOJIb3YyEMbIX B XUMUU IIPU U3YUYEHUU
BEUIECTB W XHMMHUYECKUX SBJICHUH (HaOmtoAeHue, U3MEpEHHUeE,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCIOJIb30BaTh CUCTEMHBbIE
XMMHMUYECKHUE 3HAHMSI [ [PUHIATHS PpPEUICHUMM B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

CpopMHUpPOBAHHOCT, yYMEHUW COONIIOMATh TIpaBWjIa TOJIH30BAHUSA
XUMHUYECKON TOCYJ0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TaKXKE
MpaBUJIa OOpAIEHUs C BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU

110 BBIITOJTHCHHIO na6opaTopHHx XUMHNUYECCKHUX OIIBITOB

3.3

CdopMHPOBAaHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYCCKUN
9KCIIEPUMEHT (TPEBpaIeHUsI OPraHUYECKUX BEIIECTB IPU HArPEBAHUH,
MOJTyYeHHUE 3TUJICHA W U3Y4EHHUE €0 CBOWCTB, KAUECTBEHHBIC PEAKIIHH
OpraHu4eCKuX BCIICCTB, ACHATYypaluid 0€eIIKOB IIpru Harp€BaHHU,
[[BETHBIC PEAKIMU OCJIKOB) B COOTBETCTBHM C TPABWIAMHU TEXHHKH
0€30MacHOCTH TpPH OOpaIlllEeHHHd C BEIIECTBAMU M JA0OPATOPHBIM
000pyI0BaHUEM; MPECTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YpPaBHEHHH COOTBETCTBYIOIIUX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
POJYKTa PEeaklUu [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

M3 UCXOJHBIX BCIIECTB UJIU ITPOAYKTOB peaKI_[I/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XMUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyH0 W3 Pa3HbIX HCTOYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOATh MpaBUiIa SKOJIOTHYECKU
1eJ1eco000pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIHHOCTH B
LESX COXPAHEHUsS CBOETO 3J0pPOBbS U OKpYXKarouled HNpUpPOAHOU
cpenbl, OCO3HaBaThb OMACHOCTb BO3JEWCTBUS HA >KMBBIE OpPraHU3MBbI
ONPENENEHHBIX OPraHUYECKUX BEIIECTB, TIOHUMAasl CMBICI MOKa3aTells
I[NAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpPAIMHM), TMOSICHATH Ha
npUMepax CIoCOObl YMEHBIIEHUS W TPEIOTBPAIICHUS UX BPEIHOTO

BO3ACHUCTBUS Ha OpraHu3M 4YCJIOBCKa
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Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyueckue OCHOBBI XUMUU

1.1

Biagenne cucreMoil XMMWYECKMX 3HAaHUM, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUSA  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOMTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTb, CTEIEHb
OKHCIIEHUsI, XMMHUYECKas CBs3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00BbEM, KpUCTAJUIMYECKass pemETKa, THUIBI XUMHUYECKUX pPEaKlIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W  3HIOTEPMUYECKHE,
peakiuy HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOLMAINS, OKHCIHUTEIb, BOCCTAaHOBHTEINb,
CKOPOCTh XMMHYECKOW pEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUs AIIEKTPOJUTHYCCKON auccormanuu, llepuoauueckuii
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH, (DAKTOIOTHUECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, IMOJNy4eHHMM U O€30MacHOM HCIIOJIb30BAaHUM BaKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JesTelbHOCTH

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHble MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHMM CTPOCHHSI W CBOMCTB HEOPraHHMYECKUX
BEIIECTB W MX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IPCAMCETOB

1.3

Bnagenue OCHOBHBIMHM METOHdaMU HAy4YHOI'0 TIIO3HaHHA BCHICCTB U
XHUMHUYECKUX SBJICHUH (Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, SKCIICPHUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeACIATb BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX DJJICMCHTOB B COCOAWMHCHUAX PA3JIUNIHOTO
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
METAJLJIMYCCKasd, BO,Z[OpO,[[HaSI) B COCIUHCHUAX, THUII KpHCTaHHquCKOﬁ

peIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOIJICKYJIAPpHAsA, WOHHAasd,
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METaJUIMYECKas)

1.5

CdhopmupoBaHHOCTE YMEHUH OMPEICNATH XapaKTep CPEeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUN

1.6

ChopmupoBaHHOCTE ~ yMEHUS  KJIACCH(UIIUPOBATH  XUMHUYECKUE
peaKkIuu Mo Pa3InIHBIM MPHU3HAKAM (YHCITYy H COCTaBY pearupyromnx
BCIIECTB, TEINIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHIO CTereHei
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEAaKIUH,  yYaCTHIO

KaraauzaTopa)

1.7

ChopmMupoBaHHOCTh  YMEHHMH  COCTABJISATh ypaBHEHHUS  peaxiuil
pPa3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YpPaBHEHUS peaKkUUu
MOHHOIO 0OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UIYT

10 KOHIIa

1.8

CdopMHpOBaHHOCTH, YMEHUM MPOBOJUTH PEAKIIMU, TOATBEPKIAIOIINE
KaueCTBEHHBIN1  COCTaB  pa3IMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM MHYTEM HWOHBI, MPUCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PaCKpBIBATh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PeaKInui

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XMUMHYECKON PeaKIMH OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH  OOBACHATH  XapakTep  CMEUICHUS
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIUIHETO BO3JEHCTBUS

(mpunIn Jle [larense)

0611[35{ W HCOPraHHU4YCCKasd XUMUA

2.1

CdopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMbich Ilepuoanueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH €ro

CUCTCMATU3UPYIOLIYIO, O6’bHCHI/ITeJIBHYI-O u MMPOrHOCTHUYICCKYIO

byHKIIIN

2.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTEpHU30BaTh DJICKTPOHHOC CTPOCHUC
aTOMOB XHMHYECKHUX JJIeMeHTOB 1-4 NnepnuoaoB Hepnozu/lqecxoﬁ
CUCTCMBbI XHMHUYCCKUX OJICMCHTOB I[I/I MeHz[eneeBa, HCIIOJIB3YA
NOHATHA «S-, P-, d'3J'IeKTp0HHHe Op6I/ITaJ'II/I>), «OHCPreTUICCKUC
YPOBHIN», 0OBICHATH 3aKOHOMCPHOCTHU HN3MCHCHHUA CBOICTB
XHUMHUYECKHUX DJIEMEHTOB U MX COE€OUHEHHH IO nepuoaamM M rpyumam

[Iepuonnueckoit cucremel XuMu4eckux aneMenToB .M. Menneneesa
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2.3

ChopmupoBaHHOCTE yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHWYECKHUE CBOMCTBA HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KIacCOB,
MOJATBEPKIIATh  CYIIECTBOBAHWE TCHETUYECCKOH  CBSI3M  MEXIY
HEOPraHWYECKMMH  BEHISCTBAMH  C  TOMONIBIO  ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

24

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHABIMBAaTh  IPUHAIICKHOCTH
HEOPraHW4eCKUX BEIIECTB II0 UX COCTaBY K ONpPEAEIEHHOMY Kiaccy
(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJUIbI,

OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHUH HCIOJB30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUIs  cocTaBiieHusT (OpMyJ BELIECTB U ypaBHEHUH XUMHUYECKHX
peaknmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbIe
Ha3BaHMUS OTHAEIbHBIX HEOPraHUMYECKUX BelIeCTB (yrapHbIi ras,
YIJEKUCHBIA Ta3, aMMMaK, rameéHas M3BeCTb, HerauiéHash H3BECTb,

MMUTHEBAsS COJIA, TUPUT U IPYTHUE)

2.6

CdopMHpOBaHHOCT, YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOJATBEPXKAAaTh  CYINICCTBOBAaHHE  TCHETHUECKOH  CBSI3HM  MEXKIY
HEOPraHWYEeCKUMHU  BEHIECTBAMH  C  TOMOMIIBIO  YpaBHEHHU

COOTBECTCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh YMEHUH IJIAHUPOBATH U BHIMOJIHATH XUMUYECKHUI
SKCIEPUMEHT (pa3lio’KeHHe TMepOoKCUIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OINpe/eleHHe CpeAbl PAacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOpA, BJIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakiud, peaklud HOHHOIOo OOMEHa,
KayeCTBEHHbIE PEaKIMK Ha Cynb]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, DEIIEeHHE OSKCIEPUMEHTAIBHBIX 3a/ad [0 TeMam
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPAaBUJIAMU TEXHUKHU
0€30MacHOCTH TpHU OOpalIeHMH C BeUIECTBAaMH U J1IaOOpaTOPHBIM
o0opynoBaHuEM; MIPEACTABIIATh pe3yNIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

peaKLII/Iﬁ n (bOpMyJ'IPIpOBaTB BBIBOJZIbI HA OCHOBC 3THUX PE3YJILTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I C06J'II-O,I[3.TB mpaBujia TOJIb30BAHUA
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paTOpHBIM O60py,[[OBaHI/ICM, a TaKXcC
IpaBHJia O6paH_IeHI/I${ C BCIICCTBAMU B COOTBCTCTBUU C MHCTPYKIUAMU

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHWYCCKHX OIIBITOB
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2.9

ChopMUpOBaHHOCTH ~ YMEHHMH  XapakTepU30BaThb  XUMHUYECKUE
IIPOLECCHI, JIEKAIME B OCHOBE IPOMBIIIJICHHOIO IMOJIYYEHHs CEPHOMU
KUCIIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH MPEACTABICHUN 00
o0mMX Hay4yHBIX MOPUHOUIAX ©  OKOJIOTHYECKUX  Mpodiiemax

XUMHYECCKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacuéTel

3.1

CpopMHpPOBAHHOCTh TPEJCTABICHUN O XUMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJU XUMHU B TIO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHMHM MBIIUJICHUS W  KYJIbTYPhI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOW st
peleHuss TPaKTUYECKUX 3aJa4 U HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU cpesie

3.2

CdopmupoBaHHOCTH YMEHUN KPUTHUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HHQOpMAIUIO, IMOJIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAINH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHMI COONIOATh MPaBUJIA IKOJIOTUYECKH
1enecooOpazHoro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B
LIEJIIX COXPAHEHUsI CBOEro 3JI0POBbSI M OKPYXKAIOIIEH MNPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh OITaCHOCTb BOS,I[CI;'ICTBHH Ha  JXUBBIC OpPraHru3Mbl
OHpeI[eJ'IéHHBIX BCIICCTB, ITOHUMAasi CMbBICJI ITIOKa3aTcJisd HHK, IIOSACHATDH
Ha ImpuMepax CIIOCOOBI YMCHBUICHUSA U MPECAOTBPALICHUA UX BPCIHOI'O

BOSI[CfICTBHH Ha OpraHu3M 4€JIOBCKa

3.5

CdopmupoBanHOCTH YMEHUU MPOBOJUTD BBIYHCIICHUS c
UCIOJIb30BAaHUEM TOHSTHSA «MaccoBasi JIOJi1 BELIECTBAa B PacTBOpE»,
OOBEMHBIX OTHOILICHUH Ta30B MPH XUMHUYECKUX PEAKIHIX, MAacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUIUMX B pPEAKIUU BEIIECTB,
TerIoBoro 3(h(dekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCIICCTB, MMPEBPAIICHUA U COXPAHCHUS SHCPIUA
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckrie 0CHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHuveckoid XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QopMyibl OpraHudyeckux BemiecTB. [‘omosorus, wu3oMmepus.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIE

cBs3u. [IpencraBienne o knaccupukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHCHIITHIX HpeﬂCTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBonopoibl

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTAaBUTENIM alKaHOB: (PU3MYECKHMEe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OJTydeHHE U IPUMEHEHNE

2.2

ANKEHBI: cOCTaB H CTpOCHHE, TOMOJIOTHYECKHI pAa. OTHIEH U IPOIMUIICH —
HpOCTGﬁH.IPIG MMpEACTAaBUTCIIM AJIKCHOB!: (bHSH‘IGCKI/Ie A XMMHYECKHE CBOMCTBA
(peaKHI/II/I THAPUPOBAHUA, TaJIOICHHUPOBAHUA, THUApaTallid, OKHCICHHUA U

MOJIMMEPU3AIHH ), IOJyYeHHE U TPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XMMHUYECKHE CBOWCTBa (peakius noaumepusanuu). [lonydeHne CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCT@ﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THAPATALINN,

rOpeHI/IH), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, (bI/I3I/I"IeCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IG u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/ISI), MOJIy4C€HUC W IIPUMCHCHHC. TOKCHYHOCTH

ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJIICBOAOPOAaMH, MPHUHAMIC)KAIIUMU K
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pa3JIMYHBIM KJlaccam

2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [Ipupoaublil ra3 u nonyTHbie HETAHBIE
ra3el. HepTh 1 €€ mpoucxoxaeHue. CriocoObl mepepadoTKu HeTH: MEePETrOHKa,
KPEKUHI (TEPMHUYECKHM, KaTaJluTH4eCKUil), nuponus. [IponykTsl nepepaboTKu
He(TH, MX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 mepepaboTKH

Kucnopoacoaepxaiiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble 0THOATOMHBIE CIUPTHL. METAHOJ U 3TAHOJ: CTpOoeHue, Puznueckue
U XUMHYECKHE  CBOMCTBAa  (peakuMu C  aKTHBHBIMH  METaJlJIaMH,
raJjoreHOBOIOPOJIaMU, TOpPEHHE), TpUMEHEHHe. BoJOpoJHBIE CBS3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBME MeTaHOJIa W 3TaHOJIAa HA OPraHU3M 4YeJIOBeKa.
MHOTr0oaTOMHBIE CIUPTHI. DTUIICHTIIMKOJb U TJIUIEPUH: CTPOCHHE, (DU3UIECKUE U
XUMUYECKHE CBOWCTBa (B3aMMOJIEHCTBHE CO  IWICJOYHBIMH  METaJlJIaMH,
KauyeCTBEHHAsl peakKiusi Ha MHOTOATOMHBIE CIHPTHI). JleficTBHUEe Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEprUHA U STUJICHT JIMKOJIA

3.2

@deHon:  CTpOEHHE MOJIeKYlbl, (U3MYecCKhe U XMMHYECKHE CBOMCTBA.

Toxcuunocth penoa. [Ipumenenue henomna

3.3

Anbaerunibl ¥ KeToHbl. POpMabIETH I, alleTalbACTUl: CTPOCHUE, (HPU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noyueHrue u IpuMeHeHue

3.4

OAHOOCHOBHBIE TpeAeNbHble KapOOHOBBIE KUCIOTH. MypaBbUHas M YKCyCHas
KUCJIOTHI: CTpOeHHE, (PU3HUECKre U XUMHUYECKHEe CBOICTBA (CBOMCTBA, 00IIMe JUIs
Kjacca KHUCIOT, peakius »TepuduKaluu), TMOJydeHHEe U IpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHl KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIHUX Kap6OHOBBIX KHCJIOT, UX MOIOLICC JelcTBre

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBospl: cocras, Kiaccuukaius yrieBoJoB (MOHO-, TU- U TOJUCAXapUIBI).
I'moko3a — mpocTedmuii MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
(bu3HUecKre U XUMHUYECKHE CBOWCTBA (B3anMoieiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’kKeHMEe TIIOKO3bl), HAXOXKIEHHE B TMPUPOJE, MPUMEHEHHe, OHOoJoruYecKas
poiib. ®oTocuuTe3. PpyKTO3a Kak M30Mep TIIOKO3bl. Kpaxmaln u 1esiono3a Kak
npupoaHble TonuMepbl. CTpoeHHEe Kpaxmala U LeUToNno3bl. Dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/IIlpOJ'II/B, Ka4YCCTBCHHAA pCaKIUA C I/IOIIOM)
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A3zoTCcoepKale OPraHndeCKUe COECAMHEHUS

4.1

AMUHOKHUCIIOTHI Kak amMQOTepHbIC OpraHUYeCKue coenuHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMmepe riauiuHa). buomorunueckoe

3HAYCHHUC aMHHOKHCIIOT. HGHTI/IIII)I

4.2

benku kak mpUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenKkoB. XUMHUECKHE CBOMCTBA OEIIKOB:

TUAPOJIN3, ACHATYypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJIEKYIIIPHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATHS XUMHUH BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMEp,
MIOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJUMEPU3ALINN, CPEIHSS MOJIEKYIsIpHAs
Macca. OCHOBHbIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

nmoJaMMepus3anuAa U NOJIUKOHACHCAI S

5.2

OKCIEPUMEHTAIbHBIE METOJBl M3Yy4EHHs BEIIECTB W HX MPEBPALICHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTacTMAacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMHUYECKUH 371eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeesieHus SJIEKTPOHOB M0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(MUTYpALIUsI aTOMOB

1.2

Ilepuonnueckuit 3akoH U llepuonnueckas cucremMa XuMHUYECKUX 31aeMeHToB [[. M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoauyeckoil CHUCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMUUYECKHUX OHJIIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpynnaM U MepHoJaMm.

3HadeHue NEepUoaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BCIICCTBA. XyUMu4deckas CBsA3b. Buabl XHUMHYECKOM CBS3HU
(KOBaJ'IeHTHaH HCMIOJISIpHAdA W TIOJIApHAsA, HWOHHAasd, MeTaJ’IJ’II/I‘IeCKaﬂ). HoHsr:
KaTHOHBI 1 aHUOHBI. MeXaHU3MEbI 06pa3013aH1/151 KOBAJIGHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBII U TOHOPHO-AaKLENTOPHbI). BonoponHas cBs3b
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1.4

BanentHoctb. DnekTpooTpuniateabHOCTh. CTEleHb OKUCICHUS

1.5

BeniectBa MOJNEKYIIPHOIO M HEMOJIEKYISPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
CcOCTaBa BeIllecTBA. THIMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEUIECTB OT TUNA KpUCTAIM4ecKol pemérku. IloHstue o aucrnepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J10Jisl BElIeCTBAa B

pactBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHknarypa HeopraHmueckux

BCIICCTB

1.7

Xumuueckas — peakius.  Knaccuukamuss ~— XMMHYECKMX — peakuMi B
HEOPraHMYeCKOM M OpraHMYecKON XMMHH. 3aKOH COXpPAaHEHHUS MaccChl BEIECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUX IIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (PaKTOPOB

1.9

OO6patumble peakuuu. XuMHUeckoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

cocTostHME XuMuueckoro pasHosecus. [Tpunnun Jle [larense

1.10

OnekTponuTHdeckas aucconuanys. CunbHbIE W ciadble mekTponauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpaJIbHAs, IIEIOYHAsA. Peakiimm HOHHOTO

oOmeHa

1.11

OKXHUCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

Heoprannueckas xumus

2.1

Hemerannsl. [lonoxxenue HemeramnoB B llepuoandeckoi cucTeMe XUMHYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Du3HUECKHe

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIOPO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOMCTBA BAXXKHEWINMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCIMHEHUH  (OKCHIOB,
KUCJIOPOJICOICPKAIINX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U HX COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. Ilonoxenue wmeramnoB B Ilepuoauueckoil cucremMe XMMHYECKHX
anemenToB J[.U. MenneneeBa. OcOOEHHOCTH CTPOEHMSI SIEKTPOHHBIX 0007104eK
aToMoB MeTayuloB. O6ume (pusznyeckue cBoicTBa MeTamuioB. CriiaBsl METAJJIOB.

9HeKTpOXHMI/I‘{eCKHﬁ paa HaHpﬂ)KeHI/Iﬁ MCTAJlJIOB

2.4

XVUMUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kaiuuil, KalbLUH,
MarHuii, aJllOMHHHUHA, IIUHK, XpOM, >XKele30, MeIb) U UX coeauHeHuil. Oomue

CIIOCOOBI MOJIYYCHH A MCTAJIOB. HpI/IMCHCHI/Ie MCTAJJIOB B 6LITy 1 TCXHHUKC

2.5

I'enetnueckas cB3b HCOPraHNM4YCCKUX BCUICCTB, NPHUHAJICKAIIUX K PA3JIMIHBIM
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Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecrieyeHUH HSKOJIOTHUECKOM, HHEPreTHUYECKOW M IHUINEBON
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HaydHBIX METOJAaX MO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBiernss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MOJYYCHHS
Ba)XKHEUIIINX BEIIECTB. YENOBEK B MUPE BEUIECTB M MATEPHAJIOB: Ba)KHEUILIME
CTPOUTENbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEPUAJIbI, OPraHUYECKHUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMHsT W 3/I0pOBbE YENIOBEKAa: IpaBWjIa WCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MMaCHOTO UCTIOIB30BAHMS MPETIAPATOB OBITOBON XUMUHU

B OBCEIHEBHOM JKU3HU
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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