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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETOo o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHeix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom KoHnenuuu mnpenoaaBaHust
ydyeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIMTAHUS M Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHU3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTalloM pealu3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUs. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peammsyercs XuMHUUYecKkoe o0Opa30BaHHE
o0yJarouMxcs Ha YpOBHE CpPEJHEro 00IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera «XuMUus», COIAEpKAHHE M IOCTPOEHHE KOTOPOTrO ONpPENEICHBl B
mporpaMMe 1O XUMUU C Y4E€TOM CHenuPuKkd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWU TIPUPOJBI U B MATEPHUAIBbHON XU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1elell M MPHUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit denepanum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCSs B XMMHUU Ha OCHOBE IOHUMAHMS
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BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
MI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOMMMH LEIIMH U TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ IpeAMeTa «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» W «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWM 1O HEOPTraHWYECKON XMMHH (C BKIIOYEHUEM 3HAHUM U3 OOIIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU WU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUH.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YYeHHMIO Yy4eOHOro marepuaia u o0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  OMpENEIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpuBarOTCs HA YPOBHE KIACCHYECKOW TEOPUM CTPOCHHUS OPraHUYECKHUX
COCOMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBlIeHnd O cTpoeHnu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJIOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHudecKkod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TeOpeTHYecKnii matepuan M (HaKTOJOTMYECKHE CBEJICHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
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XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3ULUH,
riy0xxe TMOHSATh HUCTOPUYECKOE M3MEHEeHHe (YHKIMM STOro 3akoHa — OT
000011aro11el 10 O0BSACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaXXKHEMILMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnoiHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJEpPKaHUs, HUMEIOIMUMU KYJIbTYpPOJIOTMUYECKUI U TMPHUKIIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABAaTEIbHOM M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MHPOPMALMIO U
OPUMEHATh €€ MJis MOMNOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ienom copepkanue yueOHOro
npeamera  «XUMHS» ~ JAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHMMAHMS
¢unocopckux uuer, TakuxX Kak: MaTepUaibHOE €IMHCTBO HEOPraHMYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SBJICHUH IYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXKAYy HOBBIMH (aKTaMd U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHus: IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHAJIOB.

B numane pemeHuss 3agay  BOCHUTAHMS, Pa3BUTHS U COLMAIMA3ALUU
Oo0yyarouMxcs MNPUHATHIE MPOrpaMMON IO XMMHUM TOAXOAbl K OIpPENEICHHIO
COJEpKaHUSI M TMOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaloT —(popmupoBaHUe
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3IMYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpobjieM, IOWUCKA, aHajdu3a Hu
00paboTku nHpOpMAIH, HEOOXOIUMBIX /I MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCIIE0BATEIbCKON AESATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpeleICHUN
COJIepKATEeJIbHOM XapaKTePUCTUKH LEJed HU3y4YeHHs] MpeaMeTa HamlpaBICHHEM
MIEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO NpPU3HAETCS (POPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
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JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MUPOBOM KydbTyphl. C
METOJMYECKONM TOUYKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHHUI0 Lelell M3yuyeHHUs
npeaMeTa SBISIETCS. BIIOJHE ONPaBJaHHbIM.

CornacHO JaHHOW TOYKE 3PEHUS TJABHBIMHU LEISIMH H3Y4Y€HHUS Mpeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxkHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KIIOUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il TPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BCIIECTB M XUMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUIECKON 1 MTOBCEIHEBHOM XKU3HH;

e pa3BHUTHE YMEHHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO 3JKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atuM, comepkaTenbHasi XapaKTepUCTHKA LIeJIEW U 3a/1ad U3y4YEHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUKM B OOJNbIIEH  cTermeHu OTAA€TCs  MpEeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHWs OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 0011€00pa30BaTeNbHON OpraHu3aliy, BIAJCIONIETO HE
HAOOpOM 3HaHUW, a (YHKIMOHAIHLHON TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMH aKTUBHOTO MOJYYECHUS 3HAHUU M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUTSL peIIeHUs TPAKTUYECKUX 3a/1ay.

B cBs3u c 3TUM TOpW U3yYEHUH NpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEe
3HaYEHWE MPUOOPETAIOT TAKKE 1EIH U 3aa4H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE [JIs PA3IUYHBIX BHUJOB
NEATEeNIbHOCTU: PelleHusl mpoleM, MOUCKa, aHaln3a U 00paboTKu HH(pOpMaIuH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT


mailto:soch36@eduekb.ru

Jlenaprament oGpasosanus Axvuanctpauun r. Exatepun6ypra
MyHHIHIIATEHOE ABTOHOMHOE 00106 Pa3OBATEIEHOE YUPEKICHAE CPEHAs 001eobpasoBaTebHas mKona Ne 36 um. M.I1. OnuHuoBa
620078, r. Exatepun6ypr, yi1. Maibimesa, 134 Tex. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru
BAXHOE MECTO B TIO3HAHWM XUMHUH, a TaKkKe I OLEHKH C MO3UIUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHMHYECKHX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMH NOTPEOHOCTSIMHU, UCTIONB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JJIsl MOMCKA U aHaju3a y4yeOHOU U
HAY4YHO-TIONYJISIPHOM MH(OPMAIMN XUMUUYECKOTO COJEPIKaHNUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BAXKHOM pOJIM B PEUICHUU TIO0OANBHBIX MHpoOseM
PaIMOHANILHOTO MPUPOIONOIB30BAHMS, MOTOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XUMUYECKUMU SBIICHUSAMH.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO61iee 4nco 9acoB, OTBEAEHHBIX ISl M3YUYCHUS] XMMUH, HA 0230BOM YpOBHE
cpeaHero obmiero odpasoBaHusi, cocraBisieT 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKO XUMHUH

[Ipeamer opraHnYecKO XUMHUH: €€ BOSBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHHYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTpyKTypHbIE (hOPMYJIBI
OpraHMYecKuX BewlecTB. l'omonorus, wu3zoMepusa. XuMHU4YecKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluu opraHudeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CHUCTEMaTHUYecKas) W TpHUBUAIbHBIE Ha3BAHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJICHME C O0pa3laMu OpraHWYeCKHWX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, MOJICIMPOBAHME MOJIEKYJ OPraHMYECKUX BEIECTB, HAONIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX ONBITOB IO IIPEBPALIEHNIO OPraHUYECKHUX BEILECTB
IpY HarpeBaHuM (IJIaBleHNE, OOyIIIMBaHUE U FTOPEHHUE).

Yriaesogopoabl

AnKaHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH pAx. MeTtan u 3TaH —
IOpOCTEHIINE MPEACTaBUTENN aKaHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHsT W TOPEHMs), HAXOXKIEHUE B IIPUPOJAE, IOJyYEHHE U
IPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN psAf. DTUJIIEH U NMPONWIEH —
npocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHME U XUMUYECKHE CBOMICTBa
(peakuuu TUIPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALHAHA, OKHUCIEHUA W
MIOJINMEPU3ALIMH ), TOJIYYEHUE U [IPUMEHEHHE.

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

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— TMpPOCTEHIINN MpeACTaBUTENbh AJKHHOB: COCTaB, CTpPOEHHE, (U3NYECKUE U
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TAJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensl. beH3oin: coctaB, cTpoeHHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUA), MOJIYYEHUE U NPUMEHEHHE. Tomyon:
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cocmas, cmpoeHue, Qusuyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeneHue. TOKCUUHOCTD
apeHoB. l'eHeTmyeckas CBA3b MEXAY YIJIEBOAOPOAAMH, NPUHAMICKAIUMU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKHM YIIE€BOAOPOAOB. lIpupoaHbiil ra3 M IIOIYTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaJuTH4YecKui), mnuponu3. I[IpoaykTel
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHbI, KOJUICKIUH
«Hedpte» n  «Yroap», MOJENMpOBAaHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncienuss 1o ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MUCXOJHOIO BEIECTBA MIIM IIPOMYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOAYKTOB PEAKIIIH).

Kuciopoaconep:kamue opranu4eckue coeJMHeHHs

IIpenenbHble  OQHOATOMHBIE CHMPTHL. MeETaHON ¥ 3TAHON: CTPOEHHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBa (peakuud C AaKTUBHBIMH MeTalljlaMH,
raJIOT€HOBOJOPO/IAMH, TOpPEHHUE), NpHUMEHEHHE. BoaopoaHbIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  CHOUPTHI. OTWICHIVIMKOIb W TJIMLEPUH: CTPOCHHE,
¢usnyeckue U XMMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IIETOYHBIMU
METaJJIaM{, KAaueCTBEHHAs peaklMs Ha MHOIOAaTOMHBIE CHMUPTHI). [lelicTBue Ha
OopraHusM 4esoseka. [I[puMeHeHune rimnepuHa 1 STUICHTIIMKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMHUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIMH ), [I0JTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAs H
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHe W XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEJICTABUTEIN BBICIIMX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE IEUCTBHE.
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Cnoxubpie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
c10HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoawl: cocTaB, Kiaccupukanus — yrieBogoB  (MOHO-, JuU- U
noyiucaxapuibl). I'moko3a — mpocTedinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJEKYIbl, (U3NYECKHMe U XUMHUYECKHE CBOMCTBAa (B3aMMOJEUCTBHUE C
rugpokcuaom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXJICHUE B NPHUPOJE, NMPUMECHEHUE,
ouonoruueckas poib. Dorocunre3. GpykTo3a Kak U30MEP TIHOKO3HI.

Kpaxman u nemnono3a kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmaya u
Heuroo3el.  DU3MYecKkue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THUIpOJIu3,
KaueCTBEHHAs PeaKIvs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
poBeJICHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE AdTaHOJA
okcugom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammonmelcTBHE Kpaxmalla C HOJIOM),
IpOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeqUHEHHUS.

AMUHOKHUCTIOTBHI KaK aM(OTEepHBbIE OpraHuYecKue coenuHeHus. duznueckue
U XMMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpuUMepe TNMLMHA). buonorunueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuas.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenKoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KAYeCTBEHHBIC PEaKIMK Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHSI BEIIECTB M HX MPEBpaIICHUN:
HAOJFO/ICHHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs O0CITKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbicOKOMOJIEKYJISIPHBIE COeMHEHUS

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

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYIIECTBISETCS Yepe3 HUCIOJIb30BaHME KaK OOUIUX ECTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Uil OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO61Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, rUnoresa,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, KiaccuUKalus, NepUOJUUHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@dusuka: Marepus, DHEpPrusA, Macca, aroM, DJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUd YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (PU3NUECKHIE BEJIMUYMHBI U €IUHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranmsm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTtocuHTEe3, OHOJOTUYECKH AaKTUBHbIE BellecTBa (OENKH, YrIeBOABI, >KHUPHI,
dbepMeHTHI).

I'eorpa¢usi: MuHEpaJbl, TOPHBIE MOPOJBI, MOJIE3HbIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHomorus: MNUILEBbIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAHUSA,
MOIOIIIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MIpenapaThl, MaTepHalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMUU

XuMudeckud snemMeHT. AToMm. Aapo aroma, H30TOMBI. OJNEKTPOHHAs
000J109Ka. DHEPreTHYEeCKHe ypOBHH, MOMXYPOBHU. ATOMHBIE opOuTtamwm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Tepnonnuecknit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoANYECcKOro 3akoHa u llepuoamueckoi cucteMbl
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM W NEepUOaM.
3HaueHUe NEePUOIMYECKOT0 3aKOHA B Pa3BUTUM HAYKHU.
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Crtpoenne BemecTBa. XUMHUYECKAas CBsI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIieHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAsS, MeTajuinueckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BomopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. MOHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAININYECKON PEIIETKHU.

[TonsaTne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COC/IMHCHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIEeCTB. [eHeThueckass CBsI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCaM.

Xumudeckas  peakums. Knaccudukanmss — XUMHUYECKUX — peakluil B
HEOPraHWYECKON W OpPraHMYECKOW XUMHUHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPAHECHUS U MPEBPALLICHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CKopocTh peakiuM, €€ 3aBUCMMOCTh OT pas3nyHbIX (paktopoB. OOpaTuMble
peakiuu. XuUMUYECKOe paBHOBecue. @aKTOphl, BIHSAIONME HAa COCTOSHHUE
xummuueckoro papHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas auccornuanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX pACTBOPOB BELIECTB: KUCIasl, HEUTpaIbHAas, IEJIOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M WX MPEBpaIlCHMUIA:
neMoHcTpansa Taoumi «llepuoauueckas cucremMa XuMuU4deckux asnemeHntoB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNel KPUCTAJUIMYECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE IMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBAM KaTaJau3aTopa, ONPEICICHUE CPEAbI pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAWKATOpA, pEaKIuu HOHHOro oOMeHa),
MPOBECHNE TTPAKTHUECKON paboThl «BiusHue pa3InyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

Pacuétel 1O ypaBHEHMAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux saeMmeHToB J[. V. MenneneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB.
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dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUST HEMETAUIoB (Ha mpUMeEpe
KHCJIOpoa, cephl, (hocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TajloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCTUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucteMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atoMoB MeTauioB. OOmue ¢uznueckue cpoiicTBa MetaiioB. CruiaBbl METAJJIOB.
DIIEKTPOXUMUUECKHI PsiJl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KaJbIIU,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHCHUM.

OO6mue crnocoObl ToydeHus: MeTauioB. lIpuMeHeHHe MeTalIOB B OBITY H
TEXHUKE.

OKCMEPUMEHTAIbHBIE METOJbl M3YYEHMS BEIIECTB M WX MPEeBPaICHUIA:
U3y4YeHHEe KOJIJIEKIMU «MeTamibl W CIUIaBbl», 0Opas3lioB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOIOJEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TUIPOKCHUIA AFOMUHHUS C PacTBOpaMU
KHUCJIOT M I1I€JI0UeH, KaueCTBEHHBIC pEaKIIMi Ha KaTUOHBI METAJIIOB).

PacuérHbie 3amaumn.

Pacuétel Maccel BemecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacuy€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIA OJTHO
13 BEIIECTB UMEECT MIPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B oOecriedyeHHUH SKOJIOTHYECKOU, SHEPreTUYCCKOW M IHUIIEBOU
0€30IacCHOCTH, Pa3BUTUHM MEAUIUHBI. [loHATHE O HAayYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  ITPOMBIIIIICHHOTO
MOJIYYECHUS BaKHEUIIINX BEIIECTB.

YemoBek B MHUpE BEHIECTB W MATEPUAIOB: BaXHEHIIHE CTPOUTEIIbHBIC
MaTe€pUuayibl, KOHCTPYKIHOHHBIC MAaTEpPHUAJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUAIbl U1 SJICKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKHUE W MHUHEPAJIbHBIE
ynoOpeHus.

XuMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IPaBWJIa MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MMaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHUU
B ITIOBCETHEBHOM JKU3HU.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanus  MeXnpeaMETHBIX  CBA3€H OpW  HU3ydyeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TakKk W TMOHATUN, SBISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mMe ecTecTBEHHO-HAYYHBIE MOHATHS: Hay4yHBIM (DaKkT, rUmoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEpUMEHT, MOJEIIUPOBAHNE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BElIeCTBa, (PU3MUYECKUE BETUYMHBI U €AUHUIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusi: knerka, opraHu3M, B3KocucTema, Ouochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBILIJIEHHOCTb, METAJLIYPIUsi, MPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IIUIIEBAs
IPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOM3BOJCTBO
KOCMETUYECKHUX IIPErnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHUaIOB,
JIEKTPOHHAs POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHBIM M TNpeaMeTHbIM). HayuHo-MeToauyeckol OCHOBOW  JjIst
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKTaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEIIICHHUIO;

HaJIU4Yre MOTUBAILIMK K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaIULIUi 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH IETOCTHOU
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HAJIMYWEe MTPABOCO3HAHUS IKOJIOTHYECKOM KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUSI MpeaMeTa «XuUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATEIBHOW JACSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaealaMd POCCHUHCKOTO TPaKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;
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MPEACTaBICHUS O CONMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHU B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKON MAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BBHITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUO0B YU€OHOU IEATEIILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[EHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAYYHOMY HaCIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIPHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  JKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeCca W TMO3HABATEJIbHBIX MOTHMBOB B IOJIYYEHUU M TOCIEIYIOIIEM
aHanau3e MH(pOpMaIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELIEHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJEHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME IOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

MOHWMAaHHUS IIEHHOCTEW 370pOBOTO MW 0Oe30omacHOro o0pa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHns TpaBuwiI 0e30MacHoro oOpalieHusi C BEMIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEACTBUI M HENMPUATHS BPEIHBIX MPUBBIUEK (YyMoTpeOneHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS
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KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEIOBATEILCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrHX BHJAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEHICHWH NPaKTUYECKUX 3ajad
COIMaIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYA0BOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUHU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3aiuid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKHU 11eJI€COO0PA3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIOOAJTBHOTO XapakTepa OHKOJOTHUYECKHUX TPOoOJeM, BIMSHUS
AKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMS HEOOXOAUMOCTH HCIIOJNIb30BAHUSA JOCTWKEHUH XUMHH  JUIs
peuIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENpUATHUS JEWCTBUM, NPUHOCAUIUX BpEl OKpYyKAIOLIEH
OPUPOJHON cpeie, YMEHHsS] TPOrHO3MPOBATH HEOJIArONPHUSTHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MIPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIIATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCSI MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
NPAKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO NPOTHUBOCTOSITH HJICOJIOTUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHWMAaHHS CHeNM(DUKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IEITOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  O0COOOW 3HAYMMOCTH XHMHUU IS COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ANIBHBIX MPOOIieM


mailto:soch36@eduekb.ru

JlemapramenT oGpa3zoBanus AnMuEHECTpamuH . ExatepunGypra

MyHHIHMIATBHOE aBTOHOMHOE 061Ie00pa3oBaTEIbHOE YIPEKICHHE CpelHss 0bmeobpasopatenbHas mkoma Ne 36 um. M.I1. Ouumosa
620078, 1. ExatepunGypr, yi1. Mansimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru
YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECKOM, NMUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIMHBI, OOECIEYEHUH YCIOBUN
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW >KHU3HM KaXAOro ujeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTA METOIO0B
MO3HAHUS, WCIOJNB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSCHEHUS ABJIICHUN OKPY’KAIOIEro MUpa U
OPOUCXOAIIMX B HEM U3MEHEHUH, YMEHUS JieJaTh 00OCHOBAHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
pelieHus NpobyieM B peajbHbIX KU3HEHHBIX CUTYalUsAX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIbHOCTH,

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTMBHOMY TOJYyYEHHUIO HOBBIX 3HAHUU 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOM
NEeATEIbHOCTH.

METAINPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XUMUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYUMbIe  JII  (OPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYarOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIMICHAYYHbBIC TOHSATHS, OTPAKAIOIINC
[ICJIOCTHOCTh HAayYHOM KapTUHBI MHUpa W CHEIH(PHUKY METOJOB IO3HAHUS,
UCTIOJIh3yEMBIX B €CTECTBECHHBIX HayKax (MaTepws, BEIIECTBO, SHEPTHs, sSBICHUE,
mpoliece, CUCTeMa, HAyYHbIA (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBaHNE, HAOTIOACHUE, H3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpPCAJIbHBIE Y4eOHbIE JEHCTBUA (IMMO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

PEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIIMOHATIBHON
IPaMOTHOCTH U COITUAIBHOM KOMITETCHIIMH 00y4YatomnXCs;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BAaTh OCBOCHHBIE

MEXJIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHMBEpCAJbHBbIC y4eOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yJbTaThl OTPAXarT OBJIAJCHUE YHUBEPCATIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W PETyISTUBHBIMH
JICUCTBUSIMMU.
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OBiagenne YHUBEPCAJIbHBIMU y4eOHbIMH NMO3HABATEIbLHBIMU
AeCTBUSMM:

1) 0a30Bble JJOrHYeCKHe eHCTBUS:

caMOCTOsITeIbHO  (OpPMYNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAcsATh LEJIH JESITEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIBHOCTH C TOCTABICHHBIMH LEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTMUECKOTO MBIILUICHUS —
BBIJICTIATh XAapPAKTEPHbIC MPU3HAKUA TMOHATUM M YCTAHABIMBATh MX B3aMMOCBA3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUS JIJII OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHU;

BLIOUpATh OCHOBAaHMS U KPUTEPUU [JIs1 KIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEAKIIHIA;

yCTAHABIUBATh MPUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKWE pPACCYXJICeHMUsI (MHAYKTHBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITE 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 (CHMMBOJI) DJJIEMEHTa, XHMH4Yeckas (opmysa, YypaBHEHHE XHUMHYECKOU
peakuuu — TMpHU PEHICHUH YYEOHBIX TMO3HABATENBHBIX W TPAKTHYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABICHUS 1JI BBISIBJICHHS XapaKTEPHBIX
PU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eHCTBUSI:

BJIAJE€Th OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkiuu;

dbopMynHpoBaTh 1IETU U 33a/I1a4U UCCIICIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHBIC
U CaMOCTOSATENIHHO C(HOpMyIMpOBaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMM CaMOCTOSITEBHOIO IUIAHUPOBAHUSA W NIPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJ0M
mporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
00001IIeHNST ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

MpuoOpeTaTh ONbIT YYEHUUYECKOM HCCIEOBATENbCKOM U  MPOEKTHOU
NEATENIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY
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MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, MPUMEHEHHIO Ppa3IMYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ nunpopMmaumeii:

OPUEHTHPOBATLCA B PA3IUYHBIX HMCTOYHMKAaX HWHPOpMauuu (Hay4HO-
MONYJISIpHAsT JIUTEpaTypa XUMUUYECKOTO COJIEpXKAHUS, CIPAaBOYHBIC IOCOOUS,
pecypcel MHTEepHeTa), aHaIM3upoBaTh MH(OPMALUIO Pa3IMYHBIX BUJIOB U (opM
MpeCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHUBOPEUYUBOCTH;

dbopMynTUpOBaTh 3aNPOChl U MPUMEHSTh PA3IUYHBIE METOJIbI MPU MOUCKE U
orbope wuHpoOpMaIuK, HEOOXOAUMON JiS BBITIOJHEHUS y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH Y Pa3INYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpMY  MPEICTABICHUS
uHdopManuu (cXeMbl, TpauKH, THArpaMMbl, TAOTUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXNpeaMeTHble (puznyeckue W
MaTEMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYIibl, aO0OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISIAHOCTH.

OBianeHne yHMBepCaAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBHUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYXIaeMOi TEMbI B XOJ€ Iuajora W/uin
JTUCKYCCUHM,  BBICKAa3bIBaTh WOEH, (QOPMYIUpPOBATH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBIINIOJIHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlHEN pe3yJNbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, peaTn3alliid y9eOHOTO MPOoeKTa U (HOPMYIUPOBATH BBHIBOIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HMCCIENOBAaHUN MYTEM COIJIACOBaHUS MO3UIIMI B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHHUSMU.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH JIeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYLIECTBIISITh CBOIO IO3HABATEIBHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Ledu M 3aJayd, KOHTPOJUpPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJiaraéMbplii  alTOPUTM JEUCTBHHA TIpH
BBITIOJIHEHUM Y4YEOHBIX W HCCIENOBATEIIbCKUX 3aJad, BbIOMpaTh Haubosee
3 PeKTUBHBIN €MOCO0 HMX pelleHHs € YYETOM NOJYYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;
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OCYHCCTBIIAThE CAMOKOHTPOJIb CBOCH ACATCIIPHOCTH HAa OCHOBC CaMOaHalIn3a

1 CaMOOLICHKU.
NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUSI»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUM B TO3HAHUU SBJICHUU
npupoabl, B  (OPMUPOBAHMU  MBIIUICHUS W KyJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71a9
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe MOHATUS (XMMUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, YIIAEPOIHBIM CKeneT, (QyHKIMOHAIbHAs TpyMIa,
paguKall, U30MEpHUsi, ©30MEPhL, TOMOJOTHYECKUN pPsiFl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOJIT U a30TCOAEPIKAIINE COEOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCANHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalnme B OCHOBE MOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUN, (DAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MONYYCHUH U
0€30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS INPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYeCKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHMX BEUIECTB I WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;
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c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAICKHOCTh H3YYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne coeauHeHuM (YriaeBOAOpPOJIbI, KHUCIOPOA M a30TcoJeprKaliue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematuueckoit Homenkinatype (IUPAC), a Taxke OpUBOAUTH TPUBHAJIBLHBIE
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEHIECTB (ITHICH, MPOIMWICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTa, TJIFOK03a,
bpykTOo3a, Kpaxmall, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbI XUMUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IMOJOKEHUsI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAaHHOCTh  YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3MYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, ITUJIEH, IMPOINMWJICH, alleTHJICH,
Oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
JIMIEpHUH, (EHOJ, aleTalbIeTHl, MypaBbHUHAsI M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAsI KUCJIOTA), UIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HUMH YPaBHECHHUSIMM COOTBETCTBYIOIIMX XUMHYECKUX PEaKIUN C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI HUX TEpPepabOTKU W
IPaKTUYECKOE IPUMEHEHUE MPOAYKTOB MePEePadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYHCICHHUS II0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTa
peaknuu MO W3BECTHHIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB WJIM MIPOTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHMM OO0 OCHOBHBIX
METOJIaX HayYHOTr'O0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMHUH MPU U3YUYECHUH BEILIECTB U
XUMUYECKHUX SBJICHUM (HaOMI0ACHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHNUE),
WCIMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS Uil TPUHATHS pPEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIUsAX, CBA3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOJIIOAATH MPaBUjIa MOIb30BAHUS XUMUUYECKON
MOCy/IoM U JTabOpaTOpPHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHus: ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpallieHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHHE
STUJIEHA U W3YYEHUE €ero CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OpPraHUYECKUX
BEILIECTB, JIeHAaTypalus OCJIKOB MpH HArpeBaHUM, I[BETHHIE PEaKIUU OCIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1A0OpaTOpPHBIM 00OpYyIOBaHUEM, TMPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucy YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyJIHPOBAThH BEIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUECKYIO
uHOpMaIMIO, TOTyYaeMyK U3 Pa3HbIX HUCTOYHUKOB (CpelIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh  YMEHHH  CcOOJIOJaTh  TpaBUJia  DKOJOTHYECKU
11eJIeCO00pa3HOr0 TIOBEACHUS B OBITY W TPYJIOBOM JEATEIBLHOCTH B IEAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXKAKIICH TPUPOTHON Cpejbl, 0OCO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHuMas cMmbici mnokasarens [IJIK, moscHaTh Ha mpumepax crocoObI
YMEHBIICHUS] W TNPEAOTBPAILIECHUS KX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUIst 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL  CIENBIX H CIa0OBUIANIMX OOYyYaloUIuXxcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. bpaitns mis 3anmvucn XUMHYECKHUX

dbopmyi.
11 KJIACC

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

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, POJH XHMUH B TIO3HAHUU SIBJICHHUU
npupoasl, B (HOPMUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
1 JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOIHOM

cpene;
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BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTD, CTENEHb OKHUCIICHUSA, XUMHUYECKasd CBS3b
(KoBaJIeHTHAsl, MOHHAS, METATMYECKasi, BOJIOPOJIHAS ), KpUCTAIIMUECKasl peléTka,
TUNBl ~XUMUYECKUX  PEaKUUil, pPacTBOp, DJICKTPOJIMTHI, HEIJIEKTPOJIHUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW PEaKINKM, XUMUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TeOpus
BJIEKTPOJIMTHUYECKOM Aucconumanuu, nepuoaunuyecku 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUsS W MPEBPAIICHUS YHEPIUU
IpU XUMHYECKUX DPEAKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKHM S3BIK XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEkKAIIUE B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MacHOM HCIOJIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHYECKOM JEATETbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTepHbIE NPU3HAKU TOHSATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOILUE MOHATHS MPU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJ BEHMIECTB M  YpaBHEHUW XHMHUUYECKUX  PEAKIUH,
cucremarnueckyio HomeHkIatypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras3, YyrjaeKHCIbId ra3, aMMHUaK, Tam€Has
U3BECTh, HETAIIEHAs U3BECTh, TUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEACIATh BaJCHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BUJl XMMHUYECKOMN
CBA3U (KOBAJICHTHAs, MOHHAs, METAJNIMYECKAs, BOJOPOHAsI) B COCOUHEHUSIX, THII
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BEIEeCTBa (aTOMHas, MOJIEKYJISIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPeAbl B BOJHBIX paCTBOPAX HEOPraHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K ONpeNelIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCH/IBI, COJIH);

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

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
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XUMH4Yeckux djemeHToB JI. M. MenneneeBa, WCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKUE YPOBHIY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCIUHEHUMU
1o nepuoaaM u rpynmam llepuoandyeckon cucTeMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHUE T€HETUUECKOW CBSA3M MEXK]Y HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarupyrollux BeIIEeCTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCJICHUS AJIEMEHTOB, OOpaTUMOCTHU
pEeaKIUM, Y4aCTUIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUM COCTaBJIITh ypPAaBHEHUS PEAKIMH pPa3IUIHBIX
THUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT 10 KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIII COCTaB pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HaBaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOINE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYHIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEINIbHBIX PEAKIUI MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOrO OaliaHca
3TUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeakiuu OT PA3THYHBIX (PAKTOPOB; XapaKTep CMENICHUSI XMMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBUs (npuniui Jle [llatensbe);

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBIIUIEHHOIO IOJYy4Y€HUs CEPHOW KHUCIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKUX MPOoOIeMax XMMUYECKOT0 MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHUN Tra30B
MPU XUMUYECKUX PEaKLMsIX, MACChl BEIlleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OTHOTO M3 YYACTBYIOIIMX B PEAKINU
BEIECTB, TEIIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTb YMEHHUN COOJIOAATh MPaBUJIa MOJIB30BAHUS XUMUYECKOU
MOoCy/lIol U J1TabOpaTOpHBIM O0OpPYAOBaHUEM, a TaK)Ke IMpaBuiia OOpalieHus ¢
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BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE Cpebl pPACTBOPOB BEUIECTB € MOMONIIBI0 YHHBEPCAIBHOTO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkIluw,
peaklud MOHHOTO OOMEHa, KAayeCTBEHHBbIE peakIUu Ha cyinbdaT-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHUS, PEHICHHUE IKCHEPUMEHTAIBHBIX 3a/1a4 IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpallleHUU C BEIIECTBAMU U J1a0OpaTOPHBIM 000pPY0BAHUEM,
NPEACTaBIATh PE3yNbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (HOpMyJIHpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMUUYECKYIO
uHOpMaIMIO, TIOTyYaeMyK U3 pPa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHHKalnu, THTEpHET U Apyrux);

chOpMHUPOBAaHHOCTh  YMEHHMH  CcOOJNIOAaTh  TpaBWjia  AKOJOTHYECKU
11eJecoo0pa3Horo TMOBEACHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 370pPOBbA M OKPY’KAIOIIEW MPUPOAHON Cpelibl, 0CO3HABATh
OMACHOCTh BO3JICUCTBUSI HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATP Ha mnpuMepax CIOcOObl YMEHBIICHHS U
MPEOTBPAILICHUS UX BPEIHOTO BO3JICUCTBUS Ha OPraHU3M YEJIOBEKA;

JUIS 00yYaIoIIMXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3JIOPOBBSI: YMEHHUE
IPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUIS  CIICTIBIX M CIAA0OBUIAIIMX OOYYAIOIIUXCSA: YMEHHE HCIOJIb30BATh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsa mis 3anucn XUMHUYECKHX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus
11 CTPOEHUS OPTaHNYECKUX COeTMHEHUH A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHBI 2
99 HenpenenbHble yrieBoa0PO/IbI: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYEeCKHe YrieBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeTuHeHUus
3.1 Cruptsl. DeHon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
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3.3 YrieBoas 3 2
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckne coelMHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tmactmaccrr. Kayaykn. Bonokna 2

Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuit 3aKoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMHYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi xumusi
2.1 Mertambl
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BeIlleCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4
Wroro no pazgeny 4
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktirieckite u3yyeHusi =~ oOpazoBaTeibHbIE
padoThI padoTsbI pecypest

[Ipeamer opraHn4ecKON XUMHH, €€ 1

BO3HHMKHOBEHUE, Pa3BUTHE U 3HAYCHHE

Teopus cTpoeHHsI OpraHU4YeCcKUX

coequaeHuit A. M. byrneposa, eé 1

OCHOBHBIE MTOJIOKEHUS

[Ipencraienue o Kiaccuuxanuu

oprannueckux BemiectB. Homenkinatypa 1

(cucTemaTuyeckas) U TpPUBUAIbHBIC

Ha3BaHM OPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHUE, 1

TOMOJIOTHUECKUHN Psifl

MertaH u 3TaH — OpocTeuIme 1

MIPE/ICTaBUTENH aJTKaHOB

AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1

OTUJIEH U IPOINUIIEH — MPOCTEHIINE 1

IIPEICTAaBUTENH AJIKEHOB

[Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1

STWJIEHA U U3yYEHHE €0 CBONCTB

Anxanuensl. byranuen-1,3 u 1
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MeTunoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
FOMOJIOTMUYECKUH psil. ALleTHIIEH —
MIPOCTEHIINM PEACTABUTEIb AIKUHOB

11

Beruncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13

['eneTnveckas CBsI3b YraeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOTHBIN Ta3 U MOTYTHBIC HePTSIHBIE
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu

15

[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!
MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIE
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu

16

KoutponsHas pabota no paszaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'IBHLIe OJHOATOMHBIC CITUPTHBI:
MCTAHOJI 1 5TaHOJI. BO,Z[OpOI[HaSI CBA3b

18

MHoroaToMHbIC CIIUPTHBI: STUJIICHIJIMKOJIb U
TJIMLICPHUH

19

deHo: CTPOCHUC MOJICKYIJIbI, (I)I/I?»I/I"ICCKI/IG
1 XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

20

Anbnerunsl: popMaibaeTua U
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areTanpaerng. AueTtod

21

OaHOOCHOBHBIE MPE/IENIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22

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

23

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

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOIOIIlee JIeiiCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ 'MapOIN3 CIIOKHBIX

a¢upoB

26

Xupbr: ruaponn3, npuMeHeHune,
OuoJIoTHYeCcKasi poJIb KHPOB

27

VYrieBoapl: cCOCTaB, KiIacCU(pUKAITHSI.
Baxwueline npencTaBuTeNu: ri0K03a,
(dbpykTo3a, caxapo3a

28

KanMaJ'I " OCJIJIK0JIO3a KaK IMMPUPOJHBIC
ITOJIMMECPBI

29

KonTtposnpHas pabota no pazaeny
«Kucnopoaconepskamye opraHu4ecKue
coequHeHus»/ Beepoccuiickas
IIpoBepoyYHas pabora

30

O6ma51 XapaKTCpUCTHUKA a30TCOACPIKAIINX
OpPraHU4YCCKUX COE€OUHECHUI /
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Bcepoccuiickas mpoBepouHas padoTa

31 AMWHBI; METWJIAMUAH U aHUJINH 1

AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIS
OPraHUYeCKUE COCTUHEHUS, UX
32 OunoJslornueckoe 3HaueHue. [lenTuap. 1
benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COETUHEHUS

33 OCHOBHBIE TTIOHSATHSA XUMHHI 1

BBICOKOMOJIEKYJIIPHBIX COCMHEHUIN

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1
IInacTmaccel, Kay4yKH, BOJOKHA

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME = 3 2
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckast
cUucTeMa XMMUYECKuX 35ieMeHToB JI. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HauyeHUe
MePUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUHU HAYKH

Crpoenue BelecTBa. XUMUYECKasl CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJIeHTHOH cBs3H. BogopoiHas cBA3b

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

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
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MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIATypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMUYHBIX
KJIacCOB

Knaccudukanus XuMUYecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHUYECKOE PaBHOBECUE

10

[IpakTrueckas padota Ne 1. «Bnusaue
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnexTponuTHueckas apuccouuanus. [lonarue
0 BoJIopoiHOM Tokasarene (PH) pacteopa.
Peakun nonHoro oomena. ['maposms
OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB

12

OKHCAUTENEHO-BOCCTAHOBUTEIHHBIC
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KontponpHas paborta no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertainsl, ux noyoxxenue B Ilepunoanueckon
CHUCTEME XMMHUUYECKUX 3emeHToB JI. U.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS
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aTomoB. O0mMe pU3NIECKIe CBOKNCTBA
METaJIOB

15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUUIOB (HAaTpUH, KaJui, Kaabllui, MarHui,
AIIOMHUHMI) U UX COeTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COoeqUHEHNN

18

XUMHUYeCcKre CBOMCTBA ITUHKA, JKelle3a U UX
COeqUHEHNN

19

[IpakTuueckas padota Ne 2. "Pemenne
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TeME
«Metamib»"

20

HemeTtamnel, MX MOJI0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIIIOB.
ANnoTponus HEeMETauIoB (Ha puMepe
KHCTIopoa, cepsl, pocdopa u yriaepoaa)

22

XHWMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI H MX
COEIUHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, pochopa u ux
COEIMHEHUN

24

XVMHYECKUE CBOMCTBA YIJIEpOia, KpEMHUS U
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HUX COeIUHEHUN

25

[IpumeHeHne BaXKHENIINX HEMETAIUIOB U UX
CcoeqUHEHNN

26

O0001Ienre ¥ cucTeEMaTH3aIMs 3HAHUHA 110
Teme «HemeTrannel». Beranciaenus mo
ypaBHCHI/ISIM XUMHUUYCCKUX pCaKHI/Iﬁ n
TCpMOXI/IMI/I‘-IGCKI/Ie paC‘IéTBI

27

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

28

KonTtponpHas padota o TeMam «MeTaib
n «HemeTtayuien)

29

Heopranunueckue u opraHnyeckue KUciaOThI.
Heopranunueckue n opraHnueckue OCHOBaHUS

30

AmboTepHbIe HEOpraHU4YEeCKHUEe U
opraHuueckue coenuHeHus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPTaHUYECKUX
BEIECTB

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOH,
SHEPTreTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJYYCeHUS
BaXHEHIIINX BEIIECTB

33

Yenosek B MHUPC BCUICCTB U MATCPUATIOB

34

XuMus u 310POBbLEC UCIIOBCKA
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OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 34 2 3
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJICTABICHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelIeHNusT NPaKTUYECKUX 3aJad M SKOJOrMYecKd OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cperie

1.2

Brnagenue cucremMod XUMHUYECKUX 3HAHUM, KOTOpash BKIIOYAET:
OCHOBOIIOJIArafoIINe MMOHSATHS (Monekyna, BaJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIM OOBEM, YIJIEPOAHBIA CKEJNeT,
(hyHKIIMOHATBHAS rpyInmna, paaukan, n30Mepus, HU30MEDBI,
FOMOJIOTUYECKUH PAll, TOMOJIOTH, YIJIEBOJOPOJbl, KHUCIOPOA- U
a30TCOJCpIKAIIUe COCAUHEHHUs, OMOJOTMYECKH AaKTHBHBIC BEIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCAMHEHHS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOCcHHs opranuveckux emiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJIYYCHHH H OE30MacHOM
WCIOJIb30BAHUM BAKHEHIIIUX HEOPraHMYECKHMX M OPraHUYEeCKUX

BCIICCTB B 6I>ITy u HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

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

NpeBpalleHNI OPraHuuYeCKUX COCIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BATH XHUMUYECKYI0 CHUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PEaKIUil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX

BCHICCTB I WIJIFOCTpAlIMU HUX XUMHYCCKOI'0 U MPOCTPAHCTBCHHOI'O
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CTPOCHHSI

1.5

ChopmMupoBaHHOCTH  YMCHHI  YCTaHABJIMBATH  IPUHAJICKHOCTD
HN3YUYCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTaBy MU CTPOCHHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COCIUMHEHHH (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINE COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHU 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHPOBAHHOCTH YMEHHUSI OTNPEICNATh BUIABl XUMUUYECKOU CBSI3U B

OpraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS INPUMEHATH: IOJIOKEHUS  TEOPUU
cTpoeHusi opranuyeckux semectB A.M. ByrnepoBa mis o0bscHeHus
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOEHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YraeBo10pobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHu4eCKUueC COCANHCHMA. BLICOKOMOH@KYHSIPHBIG COCAUMHCHUS

2.1

ChopmupoBaHHOCTh yYMEHUN TNPUBOAUTH TPUBHMAIBHBIE Ha3BAHUSA
OTJIEIbHBIX OPraHMYECKUX BEIIEeCTB (ITWUJICH, MPOMWIEH, alleTUJICeH,
STWJICHTJIUKOJb, TIULEPUH, (PEeHOd, (QopMallbIeTrull, areTaabIerus,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIOTAa,
CTeapuHOBasi KHUCJIOTa, IIIOKO3a, (PYKTO3a, Kpaxmal, IeJII03a,

TJTUITAH)

2.2

ChopMUPOBAHHOCTh YMEHHH XapaKTepPU30BaTh COCTaB, CTPOCHHE,
(¢u3nyecKne W XUMHUYCCKHE CBOWMCTBA THUIHUYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
MpOMuJieH, aueTwieH, Oyramuen-1,3, merunOyraguen-1,3, OGensod,
METaHOJI, 3TAHOJ, 3TUJICHIJIMKOIb, TJIMIEPHUH, (EHOJ, aleTaabIerus,
MypaBbHHAsE W YKCYCHas KHCJIOTHI, IJIFOKO3a, Kpaxmal, IIeJUII0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHETUYCCKYHIO CBA3b
MCKIAY TUITNYHBIMHU npeACTaBUTCIIAMUA Ppa3JIMYHBbIX KJ1aCCOB
OpraHU4YC€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakLuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

Hepepa60TKI/1 H MPAaKTUUICCKOC MIPUMCECHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHA U KU3Hb. PacuéTtrl
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3.1

CdhopmupoBaHHOCTH YMEHUH BJIAJICTh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMUU MPH U3YYCHUU
BEUIECTB U XHMMHUYECKUX SBJICHUH (HaOirofeHue, HU3MEpEHHeE,
SKCIIEPUMEHT, MO/JICIIMPOBaHHE), UCTIOJIb30BaTh CHCTEMHBIE
XMUMUYECKHE 3HAaHUS JUIsI TPUHATHA PEIICHHA B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE YMCHHI COONIOATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYI0M M JabopaTOpHBIM 0O0OpyAOBaHUEM, a TaKkKe
npaBuiia oOparieHus: ¢ BEMECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHX OIIBITOB

3.3

CdopMHpPOBAaHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
AKCIIEPUMEHT (TPEBpAIEHUsI OPraHMUECKHUX BEIIECTB MIPH HarpeBaHUH,
MOJTydeHNE 3TUJICHA W U3YyYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIINU
OpraHMYECKHUX BEIIECTB, JeHaTypalus O€IKOB NpU HarpeBaHUH,
IBETHBIC PCAKIINU 6eJ'IKOB) B COOTBCTCTBHMU C IIpaBHJIaMHU TCXHUKHU
0€30MacHOCTH TpHU OOpalleHHH C BeHIeCTBaMU U J1IaOOPaTOPHBIM
o0opynoBaHuEM; MPEACTABIIATH PE3yIbTATHI XHMHUYECKOTO
9KCTIEpUMEHTa B (OpME 3aliCH ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHHUI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WIIU
IPOJYKTa PEeaklUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

M3 UCXOJHBIX BCIICCTB UK IIPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XMUMHYECKYI0 HH(QOpPMAIUIO, IOJIYy4aeMyI0 W3 Pa3HbIX HCTOYHUKOB

(cpenctBa maccoBoil HHpOpMaIKu, ceTh IHTepHET u apyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOIIOAATH MpaBUIa AKOJIOTHUYECKU
1es1ecoo0pa3Horo MOBeJeHUsT B OBITY W TPYIOBOM JEATEIHHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpenbl, OCO3HaBaThb OMACHOCTb BO3JEWCTBHUS HA >KUBBIE OPraHU3MbI
ONpeNeNEHHBIX OPraHUYECKUX BEIIECTB, TIOHUMAasl CMBICT MOKa3aTems
I[NAK (mpenenbHO JOMYyCTUMOW  KOHIIGHTpAIMHM), TMOSICHATH Ha
npUMepax CIoCOObl YMEHBIIEHUS W TPEIOTBPAILICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KVIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Biagenune cucreMoll XMMMYECKMX 3HAaHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  BJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAI aTOMOB,
HMOH, MOJIEKYJa, BaJICHTHOCTb, JJIEKTPOOTPHULATEIILHOCTh, CTEIICHb
OKHUCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHash Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBl XUMHUYECKUX pPEaKLIni
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peakiuy HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOIHUTHI,
JNEKTPOJIMTAYECKAsE  JUCCOLMALNSA, OKHCIWTEIb, BOCCTAHOBHTEINb,
CKOPOCTh XMMWYECKOM pEaKIMy, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOIUTHYECCKON auccormanuu, llepuoanueckuii
3akoH [[.J1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJNy4YEHHMH U O€30MacHOM HCIIOJB30BAaHUM BaKHEUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKON AEATeIbHOCTU

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHI, NPUMEHSATH COOTBETCTBYIOIIHE
MOHATUS TPU ONUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX NPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSIMU u MPEJICTABICHUSIMHU JIpYTUX

C€CTCCTBCHHOHAYUYHBIX ITPCAMCETOB

1.3

Bnagenue OCHOBHBIMHM MeETOHaMU HAay4YHOI'0 TIO3HAaHHA BCIICCTB U
XHUMHYECKUX  SIBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeACIATb BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PA3JIUYIHOTO
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHa}I, HOHHAasd,
MCTAIIINYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAa“d,

MeTaJ’IJ’II/I‘{eCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I ONPCACIIATh XaAPAKTEP CPCAbl B BOJHBIX
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pacTBOpax HEOPraHMUYECKUX COCAUHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUYECKUE
peaKuu Mo Pa3InIHBIM MPHU3HAKAM (YHCITy H COCTaBY pearupyromnux
BCIIECTB, TEINIOBOMY OJ(PQPEKTy peaKuu, W3MEHEHHUIO CTereHeH
OKUCJICHHS ~ D3JIEMCHTOB,  OOpaTUMOCTH  pEaKIUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopmupoBaHHOCTh  YMEHHMH  COCTABJISATh ypaBHEHHUS  peaxiuil
pPa3JINYHBIX THUIIOB, IIOJHBIE M COKPAUIEHHBIE YpPAaBHEHUS pPEaKIUN
MOHHOIO 00OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU pEaKLUU UIYT

JO KOHIIa

1.8

ChopmupoBaHHOCTh YMEHHUI NMPOBOJUTH PEAKIUH, MOATBEPKIAIOLINE
KaueCTBEHHBIM  COCTAB  PA3JMYHBIX HEOPraHUYECKUX  BEHIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHWIECKHUX BEIIECTB

1.9

CdopMHpOBaHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIUui

1.10

ChopmupoBaHHOCTh yMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH

XMMHYECKON PeaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHH  OOBSICHATH  XapakTep CMEHICHUs
XUMUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHErO BO3JICHCTBHUS

(mpuaIn Jle [larense)

O61ua>1 1 HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMmbici [lepuoanueckoro
3aKOHa JINZE Menneneena u JEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, () 6’bHCHI/ITeJ'H>HYI-O n IMPOrHOCTHYCCKYIO

byHKIIIN

2.2

CdopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »d1eMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cucteMbl xumudeckux osnemeHToB JI.M. MenzaeneeBa, ucnonb3ys
HOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTATH», «IHEPrETHUECKHE
YpOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAMHEHUN MO Mepuojam U Ipynmnam

[Iepuonnueckoit cucremel Xumuieckux anemenToB .M. Menneneesa

2.3

CdhopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE

XHMHUYECKHE CBOMCTBa HEOPraHn4YCeCKUX BCUICCTB PA3JIMYHBIX KJIIACCOB,
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NMOATBCPKIATh Cyl€CTBOBAHUC T'€HETUUYECKOM CBA3U MCXKIY
HCOPraHNM4CCKUMHU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

24

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHABIMBAaTh  IPUHAIICKHOCTH
HEOPraHMYECKUX BELIECTB 110 UX COCTaBY K ONPEIEIEHHOMY KIaccy
(rpynne) coeaMHEHUN (MPOCThIE BELIECTBA — METAJIbl U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIC THIPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCTh YMEHUH HCIOJIB30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUld  cocTaBiieHust (OpMyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknwmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbie
Ha3BaHMUS OTJEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHBIA Ta3, aMMMaK, rameéHas M3BECTb, HerauiéHas H3BECTb,

MMATHEBAs COJIA, TUPHUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KJIACCOB,
MOATBEPK/IAaTh  CYIIECTBOBAHME  T'€HETUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKUMHU  BELIECTBAaMHM  C  [IOMOLIbIO  ypaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OIMpe/eleHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEpPCAIbHOTO WHAMKATOpa, BJIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON pEaKlHH, peakiud HOHHOTO oOMeHa,
KauyeCTBEHHbIEC pEaKuu Ha CyibdaT-, KapOoHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHUS, pPEIICHHE HKCIEPUMEHTAIbHBIX 33Jad IO TeMaM
«Metamnel» U «HemeTamabl») B COOTBETCTBUU C MPABUIIAMU TEXHHUKH
0€30MacHOCTH TpHU OOpalieHHuH C BeulecTBaMH U Jab0pPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX

peaKHHfI n (bOpMyJ'II/IpOBaTB BBIBO/JIbI HA OCHOBC 9TUX PE3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB paBujia TOJIb30BAHUA
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paTOpHBIM O60p}/')10BaHI/IeM, a TaKXcC
IpaBujia O6paH_[eHI/I$I C BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIUAMU

11O BBIIIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I XapaKTCpU30BaThb XUMHUYCCKHEC

MIPpOLECChI, JICKAIIMUEC B OCHOBC MPOMBIINIJIICHHOI'O ITOJIYYCHUA cepHoﬁ
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KHUCJIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh MPEICTABICHUN 00
o0mMX Hay4yHBIX MOPUHOUIAX H  OKOJIOTUYECKUX  Ipoldiiemax

XUMHYECKOTO IIPOMU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYCCKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJM XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHMHM MBIIUJICHUS W  KYJIbTYPhI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW st
pelieHus: TPaKTUYeCKUX 3a7a4 W HKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHON cpesie

3.2

CdopMHupoBaHHOCTH YMEHHI KPUTHYECKA aHAIM3UPOBATH
XUMHUYECKYI0 HWH(MOPMAIUIO, TMOTYyYaeMyH) H3 pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKAINH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopMHpPOBAaHHOCTh YMEHHUH COOJIIOMATh TIPABWJIA SKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOM NESTENIBHOCTH B
LIEJIIX COXPAHEHUsI CBOErO0 3J0POBbSI W OKPYXKAIOIIEH NPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBHS HA JKWUBBIE OpPraHU3MBI
ONpeNeEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens 11K, moscHsaTh
Ha MpUMeEpax crnocoObl YMEHbIIEHUS U MPEAOTBPAILLEHUS UX BPEIHOTO

BOSI[CfICTBPIS[ Ha Opraiu3M 4€JI0BCKa

3.5

CdopmupoBanHOCTH YMEHUU MIPOBOJUTD BBIYHCIICHUS c
WCIIOJIb30BAHUEM TMOHSTHSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BelecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIM 00BEMY OJHOTO M3 YYAaCTBYIOUIUX B PEaKIUU BEIIECTB,
TeIroBoro 3¢ dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA DHCPIUn
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHuveckoid XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepuanoB. TeopHs CTpPOEHUS OpPraHUYECKUX

coenquHeHni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemecTB. [‘omosorus, wuszomepus.
X¥UMHUYECKasi CBSI3b B OPraHUYECKHUX COCOUHEHHUSX — OJUHApPHBIE U KpaTHbBIE

cBs3u. [IpencraBnenue o KiacCUpUKAUU OPraHUIECKUX BELIECTB

1.3

Homenknatypa opraHnueckux COEAMHEHUHN (cHcTeMaTHuyecKas) U TPUBUAJIbHBIE

Ha3BaHMS BaKHCHUIITIX HpC}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBo1opo bl

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTAaBUTENIM alIKaHOB: (U3MUecKue M XUMHUYECKHE CBOMCTBA (peakiuu

3aMelleHus U TOPEHNs), HaX0XKICHHUE B IIPUPOJIE, MOTydeHHE U TPUMEHEHNE

2.2

ANKEHBI: cOCTaB H CTpOCHHE, TOMOJIOTHYSCKHI pAa. OTHIEH U IPOIMUIICH —
HpOCTGﬁH.IPIG MMpEACTAaBUTCIIN AJIKCHOB!: (1)I/ISI/I‘I€CKI/I€ A XMMHYECKHE CBOMCTBA
(peaKHI/II/I THAPUPOBAHUA, TaJJOCHUPOBAHUA, THUApaTallikd, OKHCICHHUA U

MOJIMMEPU3AIHH ), TOJTyYeHHE U TPUMEHEHNE

2.3

Ankaauensl: OyraaueH-1,3 u MerunOyraauen-1,3: crpoeHue, BaxHeHne
XMMHYECKHE CBOWCTBa (peakius nmonumepusanun). [lonydeHrne CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHU, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THAPATAINN,

rOpeHI/IH), MOJIYYCHUC U IIPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/I‘leCKI/Ie U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/ISI), MOJIy4CHUC W IIPUMCHCHHC. ToKCUYHOCTH

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

2.6

[IpupoHBIe UICTOUHUKH YTIIeBO10po10B. [Ipupoaublil ra3 u nonyTHbie HETAHBIC
ra3el. HepTh 1 €€ mpoucxoxaerue. CrocoOsl mepepaboTku HEPTH: MEPETOHKA,
KPEKHHT (TePMHUYECKHH, KaTaIUTHYECKUil), muponu3. IIponykTer mepepaboTKu
HeTH, MX NMPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KaMmeHHBIH yroiap u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiye opraHuyecKue coeTMHEHMsI

3.1

[IpenenbHble 0THOATOMHBIE CTUPTHL. METaHOJ M ATAHOJI: CTPOEHUE, PU3HUECKIE
158 XUMHUYCCKHUEC CBOI\/’ICTBa (peaKuI/m C AKTUBHBIMHU METalJlaMu,
raJjoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpOJHBIE CBS3U MEXIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBHME MeTaHOJIa W 3TaHOJIAa HA OPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIUPTHL. DTUJICHIJIUKOJIb U TIULEPUH: CTPOCHHE, PU3NYECKHE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO  IMICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl pEeakKIsi Ha MHOTOATOMHBIE CIHPTHI). JleficTBHEe Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOCPHUHA U OTUJICHT JIMKOJIA

3.2

@®eHon:  CTpOEHHE MOJIeKYJdbl, (U3MYecKhe U XUMHUYECKHE CBOMWCTBA.

Toxcuunocts denoa. [Ipumenenue penomna

3.3

Anbaerunbl ¥ KeToHbl. DOpMabICTH I, alleTaNbACTHl: CTPOCHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OAHOOCHOBHBIE TMpefeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHAs M YKCyCHas
KUCJIOTHI: CTpOeHHE, (PU3HUECKre U XMMHUYECKHEe CBOICTBA (CBOMCTBA, 00IIMe JUIs
Kjlacca KUCJOT, peakuusi A»TepuuKanuu), TMOJydeHHEe ¢ IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICUIUX KapOOHOBBIX

KUCIIOT. MBIIa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC ILGI\;ICTBI/IC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBojpl: coctaB, Kiaccuukamnus yrieBoJoB (MOHO-, TU- U TOJUCAXapPUIIBI).
I'moko3a — mpocTedmuii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
(bu3HUecKre ¥ XUMHUYECKHE CBOWCTBA (B3anMoieiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’kKeHHEe TJIOKO3bl), HAXOXKJEHHE B TMPUPOJE, NMPUMEHEHHE, OHOoJIoruYecKas
poinb. @otocunTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupoaHble TonuMepbl. CTpoeHHEe Kpaxmalia U LeJUToNno3bl. Dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/IIlpOJ'II/B, Ka4YCCTBCHHAA pCaKIUA C I/IO,[[OM)
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A3zoTcoepKalle OPraHndecKie COCAMHEHUS

4.1

AMUHOKHUCIIOTBI Kak amMQpOTEepHbIC OpPraHUYECKue coenuHeHus. Duzmueckue u
XUMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpuMmepe riauiuHa). buonmorunueckoe

3HAYCHNUC aMHHOKHCIIOT. HGHTI/IIII)I

4.2

benku kak npUpoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OeIKoB. XUMHUECKHE CBOMCTBA OEIIKOB:

TUAPOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATHS XUMHUH BBICOKOMOJEKYJISIPHBIX COEIMHEHUH: MOHOMEp,
MIOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJUMEPU3ALIMN, CPEAHSS MOJIEKYIsIpHAs
Macca. OCHOBHbIE METO/IbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

nmoJMMepus3anuAa U NOJIUKOHACHCAI S

5.2

OKCIIepUMEHTAIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PeBpaLECHUI:
03HaKOMJIEHHE € 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTacTMAacC,

kayudykoB. [lojydeHne CHHTETHYECKOro KayuyKa U PEe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMHYECKUHN 371eMeHT. AToM. SIapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTHYecKre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pachpeesieHus dJIEKTPOHOB M0 OpOUTA M B aTOMax 3JIEMEHTOB

IICPBBIX IIeTI;IpéX MEepruoa0B. 3J'IeKTp0HHa$I KOH(bI/Il"ypaLII/ISI aTOMOB

1.2

Hepnonnqecm/lﬁ 3daKOH U HCpI/IOI[I/I‘{eCKaH CHUCTCEMA XUMHNYCCKUX JJICMCHTOB HI/I
Menaeneena. CBs3b MNEPUOANYCCKOIo 3aKOHa H Hepnozu/lqecxoﬁ CHCTCMBbI
XHUMHNYCCKHUX JJICMCHTOB I[I/I MenpeneeBa ¢ COBpeMeHHOﬁ Teopneﬁ CTPOCHHUA
aTOMOB. 3aKOHOMepHOCTI/I M3MEHEHHMS CBOMCTB XHMHUYECKHX DJJIEMEHTOB H
O6p33yeMLIX HMHU IPOCTBIX MU CIIOKHBIX BCHICCTB IIO TpylHIlaM H IIEpHOLaM.

3HadeHue NEepUOoaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BCIICCTBA. XyUMu4Yeckas CBsA3b. BuIbl XHUMHYECKOM CBS3U
(KOBaJ'IeHTHaH HCMIOJIAAIpPHAA W IOJIIpHasi, HWOHHAasd, MeTaJ’IJ’II/I‘IeCKaﬂ). Hownsr:
KaTHOHBI 1 aHUOHBI. MeXaHU3MEbI 06pa3013aH1/151 KOBAJIGHTHOM XHMHUYECKOM CBS3U

(0OMEeHHBIH U TOHOPHO-AaKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTSD. 3J'ICKTpOOTpI/II_IaTeJILHOCTB. CrerieHb OKUCICHHS



mailto:soch36@eduekb.ru

JlenaprameHT oOpa3oBaHust AXMUHHACTpauH . EkarepunOypra

MyHHuIHIIaTEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE cpeHsist o0meodpaszoBarenbHas mkomna Ne 36 um. MLIL. Onuunosa

620078, r. Exarepun0ypr, yi1. Mainbimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36@eduekb.ru

1.5

BemecTBa MOJEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BeEIleCTBA. THIBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBa
BEUIECTB OT TUNA KpUCTAIM4ecKol pemérku. [lonstue o aucrnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J10Jisl BElIeCTBa B

pacTtBope

1.6

Knaccugukanus HeopraHmueckux coeannennii. HomeHnknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakius.  Knaccuukamuss ~— XMMHYECKMX — peakuMi B
HEOPraHMYeCKOM M OpraHMYeCKON XMMHH. 3aKOH COXpPAaHEHHUS MacChl BEIECTB,

3aKOH COXpaHCHUA U NPCBpAlICHUA SHCPIUX IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiu, e€ 3aBUCUMOCTh OT Pa3THYHBIX (PaKTOPOB

1.9

OOpatumbie peakmuu. XUMHUYECKoe paBHOBecwe. DaxkTopbl, BIUSAOIMNE Ha

cocTosinre Xxumuieckoro pasHoBecus. [Ipunmun Jle [larense

1.10

OnekTponuTHdeckas aucconuanus. CunbpHbIe W ciadble AmekTponauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCHAsl, HEUTpaJIbHAs, IIEIOYHAsA. Peakiimm nOHHOTO

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenue HemeramnoB B [lepuoandeckoil cuctreMe XUMHYECKUX
anemenToB J[.M. MenneneeBa U OCOOCHHOCTH CTPOCHUsI aTOMOB. DuznuecKue

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

dbocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOWCTBA BAXXKHEHWINMX HEMETAJUIOB (TaJOreHOB, CEpbI, a30Ta,
dbocthopa, yrimepoga W KPEMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOAEPKAIUX  KUCJIOT, BOJOPOAHBIX coequHenuit). [Ipumenenue

Ba)KHEHIIINX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Merannel. IlonoxkeHue MeETanaoB B HepHOHquCKOﬁ CUCTEMC XHUMHUYCCKHUX
3JICMCHTOB Z[I/I Menpeneena. Ocobennoctu CTPOCHUA JJICKTPOHHBIX 0007104€eK
aTOMOB MCTAJIJIOB. O6H_[I/Ie (bHBH‘ICCKI/Ie cBolicTBa MeTainoB. CIIaBBl METAJIOB.

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

2.4

XVWMUYECKUE CBOMCTBA BaKHEUIIMX METAIOB (HATPHM, Kalud, KalbIIHi,
MarHuii, aJllOMHHHUHA, ITUHK, XpOM, >KeJe30, Melb) U uX coeauHeHuud. OOrmiue

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy 1 TCXHUKC

2.5

I'enetnueckas cB3b HCOPraHNM4YCCKUX BCUICCTB, NPHUHAJICKAINIUX K PA3JIMIYHBIM

Ki1acCaM
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XUMHS U )KU3Hb

3.1

Ponp xuMum B 00€ClEYCHHH JKOJIOTUYECKOW, SHEPreTUYeCKOW W THINEeBOMN
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HaydHBIX METOJax MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MOJYYCHHS
BOKHEHIIMX BewecTB. UenoBeKk B MUpPE BEUIECTB W MATEPUANIOB: BAXKHEUILHE
CTPOUTENbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTE€pHUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepHalibl JUISl DJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMHUsT W 3/I0pOBbE UEJIOBEKA: TMpaBWia WCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MaCHOTO KUCIIOIB30BaHUS MPENapaTOB OBITOBON XUMHUHU

B MOBCEIHEBHOM JKU3HU
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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