PabGouast nporpamma no yye0HoMy npeamery «Xumus» (0a30Bblit
ypoBensb) 10-11 kinace

MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3zpaboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit @Penepaunn», TpeOOBaHUM K pe3ysibTaTam
OCBOEHHUS (enepanbHO 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
oopazoBanusa  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM ctanHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeaMera «XuUMHS» B 00pa3oBaTEIbHBIX
opranuzanusax  Poccuiickori ~— @enepanuu, — peanu3ylOIIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIC TPOTPAMMBI, 1 OCHOBHBIX MOJOXKEeHUN «CTpaTerun pa3BuTUs
BocriuTanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpPOrpaMMbl 10 XUMUHU, K ONPEISTICHUIO
oOmielt crparerud OOy4YeHHUs, BOCIUTAHUA M PAa3BUTUS  OOYYaAIOIIUXCS
cpenctBamu ydyeOHoro mpeamera «Xumusi» s 10-11 kimaccoB Ha 0a3oBOM
YpPOBHE  COCTaBWIM  KOHUeNTyalbHble mnojoxenus DIoC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJeil, COAep)KaHus, pPEe3yJdbTaTOB OOyYEeHHUS U
TpeOOBaHUN K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMJIEMOW YacThiO HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM HJTallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOrOo O0pa3oBaHWsA. ODTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB TPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJIbTYphl YEJIOBEKa, a TAaKXKE€ HDKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOIHOM cpefe. PeanuzyeTcs xumudeckoe oOpa3oBaHue
oOydJarmmmxcs Ha YpPOBHE CpemHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OMpeJieSIeHbl B IPOrpaMMe M0 XUMUH C YUYETOM CHEUU(PUKUA HAYKU XUMHUH, €€
3HAQYE€HUS B MO3HAHUU NMPUPOJBI U B MATEPUATIbHOMN XKU3HU O0ILIECTBA, a TAKKE C
y4€TOM OOIIMX 1eJied W TPUHIMUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanum.



XUMUS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHOM LMBWIM3alMU, B CO3JaHUM HOBOM 0a3pl MaTepuanbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHATIBLHOIO
HAy4YHOTO MBIIUICHUS, B CO3/JaHUE IIEJOCTHOrO MpEJCTaBICHUs 00
OKpYXAaIOIIEM MHUpPE KaK O €IUHCTBE NPUPOABI M YEIOBEKa, KOTOPOE
dbopmupyercss B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKaIOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSMH IPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOTHEMJIEMOW YacThIO MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHash XUMUS
KaK HayKa CO3MjaTelbHasl, KaKk HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
perieHrue TI00albHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHIIEBOM, HSKOJOTMYECKONH O€30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM ¢ OOmIMMM LEISAMH M MPUHIIMIAMU CPEIHEr0 OOIIEeTo
oOpazoBanus cojaepxkanue mnpeaMera «Xumus» (10—-11 xkmaccel, 06a30BbIiA
YpOBEHb M3YYEHUS) OPUECHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
NOJITOTOBKY ~ OOydYamoIuxcs,  HEOOXOJMMYIO UM Uil BbIpaOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOUYECHUS B JKU3Hb COLMYMA,
OpOJOJKEHUsT 00pa30BaHUsA B  Pa3IUYHBIX O00JIaCTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocraBastonuMu  TipeiMeTa  «XUMUs» SBISIOTCA  0a30BbIe KYpChl —
«Opranuveckass xumus» U «OOmass U HeopraHWYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKuU:
CHUCTEMa 3HAHHWH 10 HEOPraHWYECKON XUMHU (C BKIIOUCHHEM 3HAHUU U3 00mIeh
XUMUHU) U OpraHndeckor Xxumuu. GopMupoBaHUE JaHHOW CUCTEMbl 3HAHUW MpPH
M3YYEHUH TIpeAMEeTa OO0ECIEYMBAET BO3MOXXHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPHU XUMUHU.

CtpykTypa conepkanusi KypcoB — «Opranuueckas xuMus» u «OO01as u
HEOpraHWYecKass XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CHUCTEMHOT0 TIOJIXO/Ia K H3YYCHHIO y4eOHOro marepuana W 0oOyCIIOBIEHA
HUCTOPUYECKA OOOCHOBAaHHBIM  pa3BUTUEM 3HAHUU Ha  ONPEEIEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHS OPraHUYECKUX
COCMHEHUN, a TaKXE HAa YPOBHE CTEPECOXHUMHUYECKUX U DIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB O  CIOKHBIX



OMOJIOTMYECKH AaKTUBHBIX coequHeHuH. B Kypce opraHuueckoil XuMHH
MOJIY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILETO
oOpa3oBaHus NEPBOHAYAJIBHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,
KJIAaCCU(DUKATMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOCHHMSI, O XUMHUYECKOU peaKInH.

[lon HOBBIM yIJIIOM 3peHHUsi B HIpeamere «XHUMHsS» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro 00pa30BaHUs
TEOPETUYECKUA Marepuan H (aKTOJIOrMYECKUE CBEJIEHUS O BEIIeCTBAX H
XUMHYecKor peakiuu. Tak, B yacTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00YyYaroUMMCsl MPeNoCTaBIsSeTCs BO3MOXXHOCTh OCO3HATh 3HAUYECHHE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTHMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
oT 00o0maroIei 10 OOBIACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEMIIMX BEHIECTBAX, HMX COCTAaBE,
CTPOEHUH, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XMUMHYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKaHHS, HUMEIOIIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKIAAHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3H
XMUMHUHU C JAPYTUMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEJIbHOW MU
HNPaKTUYECKOM JESITETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHMUS
K IpoIleccy TBOpPUECTBA B O0JIACTH TEOPUM M MPAKTHUUECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBINYCKHUKY OpPHUEHTUPOBAaTbCA B OOILIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKU
OCMBIC/IBaTh HMH(MOpPMAIMI0 M NPUMEHATh €€ Uil MOMOJHEHUS 3HaHUM,
pellIeHUs] MHTEJUIEKTYalbHBIX W HKCIHEPUMEHTANbHBIX HCCIEI0BATEIbCKUX
3agad. B menom coxepkaHue ydeOHOro npeamera «XHUMHUS» JTAHHOTO YPOBHS
W3y4eHUS] ~ OPUEHTUPOBaHO  Ha  ¢dopMuUpoBaHME Yy  OOydYaromMXcs
MHUPOBO33PEHYECKONH OCHOBBI JJIsi MOHUMAaHU QUIOCO(YCKUX UACH, TAKUX KaK:
MaTepUaJIbHOE  €IUHCTBO HEOPraHMYECKOTO0 W  OPraHW4YecKOro Mupa,
00yCJIOBJIEGHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHUEM, [T03HABAEMOCTh
IIPUPOAHBIX SIBJICHUN IMYTEM 3KCHEPUMEHTA U PEIICHHS IPOTUBOPEUUN MEXKITY
HOBBIMU (paKTaMHU M TEOPETUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POIH XUMHUH
B pEHICHWU OKOJOTHYECKUX Tpo0ieM, a Takke mpodiieM cOepexeHus
OSHEPreTUYECKUX PECYpPCOB, CBIPbS, CO3/JaHUS HOBBIX TEXHOJOTHMH U
MaTepHaJIoB.

B mimaHe pemieHus 3a1ad  BOCHMTAHMS, PA3BUTUS W COLMAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MNPOrpaMMOM IO XMMHUHM HOJIXOIbI K ONPEIEICHUIO
COJepKaHUsI M IOCTPOEHHUS MpeAMeTa MNpPeayCMaTpuBaAOT (HOPMHUPOBAHUE



YHUBEpCAIbHBIX YYEOHBIX JEUCTBHM, HMEIOIIMX 0a30BO€ 3HAYEHHUE JUJIS
pPa3IUYHBIX BHJIOB JESITEIBHOCTH: pELIEeHUs NpoOiieM, MOMCKa, aHalu3a |
oOpaboTku uHOpMalMK, HEOOXOAUMBIX JJii NPUOOPETEHHS  OIbITa
MPAKTUYECKON W HCCIEN0BATENbCKON JEATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE
MECTO B O3HAHUH XUMHHU.

B mpaktuke npenogaBaHUs XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl, TaK M HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUs, IMpHU
OTNpEJICTICHUH COJIePKATEIIbHON XapaKTEPUCTHKU LeNed M3yuyeHUs NpelIMeTa
HAnpaBJICHUEM T[EPBOCTENEHHOM 3HAYMMOCTH TPAJUIMOHHO NpPHU3HAETCA
(¢opMHUpOBaHME OCHOB XUMHUYECKOM HAyKW Kak oOO0JacTH COBPEMEHHOI'O
€CTeCTBO3HAHUS, IMPAKTUYECKON MAESTENbHOCTH YeJlOBeKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKM 3pPEHHUs TaKou
NOJXOJ K ONpPENENCHUIO0 IeJeil H3ydeHus TMpeaMeTa sBISETCS BIIOJIHE
OTIPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMHU LIETSIMU M3YyUEHHUS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opmupoBaHHe CHUCTEMbl XHMHMUYECKMX 3HaHUM Kak BaKHEUIIEH
COCTaBIIIONIEH €CTEeCTBEHHO-HAYyYHOM KapTHHBI MHpA, B OCHOBE
KOTOpPO# JieKaT KIIIOUYeBble TMOHATHS, (yHIAaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMaHUE
CYLIHOCTH JOCTYIHBIX OO0OOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHEH X Pa3BUTHUSI U CTAHOBJIICHUS;

e (opmupoBaHue u pa3BUTHE TMPEACTABICHUNA O HAyYHBIX METOJax
MO3HAHUS BEIIECTB M XHMHUYECKHX PpEaAKIUi, HEOOXOTUMBIX ISt
NpUOOpETeHUsT yYMEHUN OpHUEHTHPOBAaTHCA B MHpPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUIECKON U
TOBCEIHCBHOM JKHU3HU;

e Dpa3BUTHE YMEHUH M CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOZeHMeM U OOBSCHEHHEM  XMMHYECKOIO  SKCIIEpPHUMEHTa,
coOmroieHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsiny ¢ »TuMm, conepkaTenbHasi XapakKTepUCTHKA LeJIed M 3a1ay
M3Y4YEHHUs TIpeAMETa B MPOrpaMMe MO XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBMM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CeronHs B MPENoOAaBaHUM XUMHUH B OOJbLICH cTeneHN OTAaéTCs
INPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHMs  OOydeHMH,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHu3ally{, BIAJCIOUIEr0 HE Ha0OpoM 3HaHW, a (QYHKUMOHAIBHOU



IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH M YMEHUSMH aKTUBHOTO TIOJTYYCHHS 3HAHUN
Y IPUMCHEHUS UX B peajbHOM KU3HM JJIs PEIICHHSI MPAKTHUECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3ydeHHH TpeaMeTa «XUMUS» ITOMUHHUPYIOIIEe
3HAUEHWE MPUOOPETAIOT TAKKE 1SN U 3a7a9H, KaK:

aganTanys OOyYaroIIMXCA K YCJIOBUSAM JAUHAMHUYHO Pa3BHBAIOIIETOCS
Mupa, (OpMUPOBaHHME WHTEILIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSTEILHOMY MPUHSITHIO
I'PaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

dopMupoBaHUE y OOYYAMOIIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHINI), UMEIONINX YHHUBEPCATbHOE 3HAYCHUE IS PA3INYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHWW XUMHUH, a TaKXKE IS OIICHKU C
MO3UIMH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XHMHYECKHUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH O00YyYaOIIMUXCSA: CIIOCOOHOCTH CaMOCTOSTEIBHO TMPHOOPETATh
HOBBIC 3HAHHUSA IO XUMHU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHM JIJI TIOMCKa H
aHanu3a Y4YeOHOH ©W HAYYHO-TONMYJSAPHOW HH(OpMAIUU  XHMHYECKOTO
CoJIepKaHUS;

dbopMupoBaHue © Ppa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATHBHOTO U
JIOTUYCCKOTO MBINLJICHUS, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IPH IUIAHUPOBAHUHM U
IPOBEJICHUN XUMHYECKOTO 3KCIICPUMCHTA;

BOCIIUTaHWE Yy oOOydJaromuxcs YOeKIEHHOCTH B TyMaHHCTHYECKOM
HaIpPaBJICHHOCTH XWMHH, €€ Ba)XHOH POJM B pENICHUH TI00abHBIX IPOOIeM
paIoOHAIBLHOTO TIPUPOIONIOJIH30BAHMS, ITOMTOJTHEHUS YSHEPIreTHUSCKUX PECYPCOB
U COXpaHCHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OCpe’)XHOTO OTHOIICHUS K TMPUPOAE M CBOEMY 3J0pPOBBIO, a TaKkKe
MPUOOPETCHHS ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM JUISI TIPUHSATHS
I'PAMOTHBIX PEIICHUH B CUTYAlUsIX, CBA3aHHBIX C XUMUYSCKUMH SIBICHUSMH.

B ydeOHOM rurane cpemHero oOmiero oOpa3oBaHHS IMPEIAMET «XHMUS)
0a30BOr0 YpOBHS BXOJAUT B COCTaB MpeIMeTHOW obOmactu «EcTtecTBeHHO-
Hay4YHBIC MPEIMETHI».



OOmiee 4yucao 4acoB, OTBEAEHHBIX MJIA M3yUYEHUs XUMHUH, Ha 0a30BOM
YpOBHE cpeaHero oduiero oopazoBanus, coctanisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegemnro0), B 11 knacce — 34 yaca (1 gac B HeAEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B NIOJIYYEHUH HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
(dopMyIbl opranndyeckux BemiecTB. ['omomorus, nusomepus. XumMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBnenue 0 KJ1accuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTypa opraHnyeckux COeAMHEHUH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTABUTEEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOIIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHUe, 0OYyTJIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psAa. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN ATKAHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMElIEHHUs] UM TOPEHHUsI), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psfl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THApPATALUH, OKHCICHHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIme
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 KayyyKa U pE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH ps.
ALIETUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKHME  CBOWCTBAa  (peakuuMu  TUIPUPOBAHMS,
raJIOr€HUPOBAHUS, TUIPATALlMH, TOPEHMS ), TOIyYEHUE U IPUMEHEHHUE.

Apensl. bensoin: coctaB, cTpoeHue, GU3NUECKHME U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE U NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHU U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnmyeckas CBA3b MEXAY YIVIEBOLOPOAAMM, IIPUHAICKALIUMU K
pa3JIMYHBIM KJlaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 W NOIYTHBIE
He(dTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. Cnocoodsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), nmuponus. IIpoaykTsi
nepepaboTku HedTH, HX MNPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.
KameHnHslii yroyib ¥ MpoAyKTHI €ro nNepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HAaKOMJIEHHE C O00pa3luaMu IUIAaCTMACC, KaydyyKOB W PE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJd YIIEBOAOPOJOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHUE MNPAKTUYECKOW paboOThI: TMOJTyYEHUE
JTUJICHA U U3YyYEHUE €r0 CBOWCTB.

PacuétHrlie 3agaun.

Boruncnenuss mo ypaBHEHUI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOIHBIX BEIIECTB WJIM MPOAYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKUE CBOMCTBa (peakluMM C aKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), MPUMEHEHUE. BooopoaHble CBSA3UM MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€ CHUPTHL. OJTUIEHIJIMKOAb W TJIUUEPUH: CTPOECHUE,
duznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO IICIOYHBIMU
MeTallaMH, KaueCTBEHHasl peaklys Ha MHOTOAaTOMHBIE cUpThI). JlelicTBre Ha
opraHusM 4esoseka. [I[puMenenue rimnepusa 1 STWICHTIIMKOJIA.

@deHoN: CTpOEHHWE MOJICKYJbI, (PU3NYECKHME M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpiaerus, aneTaIbAECTHI: CTPOEHHUE,
¢u3nyeckne 1 XUMUYECKHE CBOIMCTBA (peaKIMU OKUCIIEHUS U BOCCTAHOBJICHHUS,
KAueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpellEeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
o0mme Jais Kjacca KHCJIOT, peakmus JTepupuKanuu), TMOIydeHHe MU
npuMeHeHne. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT, HX
MOJOLIIEE IEUCTBHUE.

Cnoxubie >(pupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [uaponus
cinoxkubix 3¢pupoB. Kupsl. T'maponmus xkupoB. IIpuMeHeHue KHPOB.
buonorunueckas posap KUpPOB.

VYrineBoapl: cocTaB, Kilaccu(pUKalUs yrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [roko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMSI MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C
ruapokcuom meau(Il), okucinenne ammuayHsIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHUE,
ounonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnrono3a kak npupoaHble moaumepsl. CTpoeHUE Kpaxmania u
HEJUTI0JI03bl.  PU3NMYECKMEe W XMMHUYECKHE CBOMCTBa Kpaxmaia (TUApOIu3,
KAueCTBEHHAs PEaKIIUs C UOJIOM).

OKCIEpUMEHTAJIBHBIE METOAbl M3YUYCHUS BEIIECTB M WX IPEBpaIlCHUMN:
poBeIcHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMHA OJHOATOMHBIX CIIUPTOB (OKUCIICHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
rugpokcuaom wmenu(Il)), anpaeruyioB (OKHUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepebpa(l) m rumpokcumom memu(ll), B3ammopaeicTBHe Kpaxmaja C
MOJIOM), TIPOBEJACHUE NPAKTUYECKOW pabOThl: CBOMCTBA pPAacTBOpAa YKCYCHOMU
KHUCJIOTHI.

Pacuérurnle 3amaun.

Boruucnenust mo ypaBHEHHI0O XHMHMYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Mmacce, 00bEMyY, KOJMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTcoaepKaue OpraHudeCKue COEqUHECHUSL.

AMUHOKHUCIIOTBI ~ KaKk  amM(pOTepHbIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMUYECKUE CBOMCTBa aMUHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buosornueckoe 3HaueHre aMUHOKUACIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsipHbIE coeauHeHud. [lepBuunas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OelKkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IMPEBpaALICHUM:
HAOJFOICHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIus OCIKOB
[IPU HArPEBaHUU, IBETHBIE peaKIUK OEIKOB.

BbicokoMoJieKkyJIsIpHbIE COeIUHEHUSA



OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCTUHEHUM:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJisipHass Macca. OCHOBHBICE METOABI CHHTE32 BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

OKCTIEpUMEHTAILHBIE METOJbl M3YUYCHHUS BEIIECTB M WX IPEBpaICHUI:
O3HAKOMJICHHE C oOpa3llaMl TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MexnpeIMeTHBIE CBS3H.

Peanuzanmst MeEXNpEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTaHHYECKOU
xumun B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIOTEe3a, 3aKOH, TCOpHWsS, aHAIHW3, CHHTE3, KJIACCH(pUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, N3MEPEHHE, SKCIIEPUMEHT, MOICITHPOBAHHE.

@dwuszuka: Marepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEeKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TEJNO, OOBEM, arperaTHoOe COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUMHBI U €IMHUIIBI KX N3MEPCHHUS.

buonorus: kimetka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMOIIOTUYECKH aKTHUBHBIC BellecTBa (OCJKH, YTIIEBOMABI, KHUPHI,
cdbepMeHTHI).

['eorpadms: MuHEpadbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE HCKOIMAEeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHIEBbIE TPOAYKTH, OCHOBHI PAIIMOHAIBHOTO IHTAHUS,
MOOIIINE CPEJICTBA, JICKAPCTBECHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
M3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue OCHOBbI XUMUU

XUMUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
00o0y04Ka. DHEPreTHUeCKe YPOBHH, TIOlypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX TEPHUOIOB. DIEKTPOHHAS KOH(PHUTYypaIlis aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anementoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cuctemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA
CBOMCTB XHMHMYECKUX DJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOXKHBIX
BEIIECTB [0 TpynnaM M IEpHOoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U TOJISIpHAS,, HOHHAS, MeTa/lInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJIIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HUIBl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOU PELIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji1s BEIIECTBA B pacTBOPE.

Knaccudukanus  HeopraHM4ecKuX  COCAMHEHHI. Homenknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OPraHMYECKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3M4YHBIX (DAKTOPOB.
OOpatumbie peakiuu. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOsIHUE XUMHUYeCKOTOo paBHOBecus. [Ipunuun Jle [HlaTense.

OnextponuTnyeckas nuccoruainus. CUiIbHbIE W CIIa0ble SJEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, ETOYHAs.

OKHUCIHUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
neMoHcTpauusa tabnauy «llepuoandeckas cucremMa XUMHUYECKUX 3JIEMEHTOB /Jl.
N. MenpeneeBay, n3ydyeHrue MOJICNICH KPUCTAIUTMUECKUX PEMIETOK, HAOIIOIeHE
U OIKCaHWE JIEMOHCTPAIIMOHHBIX W JIaDOpAaTOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOpa, OIPEACIICHUE CPEAbI
pacTBOPOB BEHIECTB C IOMOIIBK) YHUBEPCAIBHOIO HHAUKATOPA, PEAKIHNHU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaumn.



Pacy€Tel 1no ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUYETHI, PACUYETHI C UCIOJIB30BAHUEM TOHITHS «MACCOBAsI
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilosmoxxenune HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAXKHEUIIIMX HEMETAIIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpeMHHS) U UX  COEAUHEHMM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMmeHeHne BaXKHENIIIUX HEMETAIJIOB U UX COEUHEHUH.

Mertamisl. [Tonoxenne metamnoB B [leproandeckoil cucteMe XMMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o06osouek atoMoB MeTauioB. O6mue guznueckue cBocTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUYECKUHN P/l HATPSYKEHUH METaJIIOB.

XHUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJIOB (HATPUM, KaTUM, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJIE€30, MEAb) U UX COEUHECHHUI.

OO6mume crocoOwl Mmosy4eHusi MeTasuioB. [IpuMeHeHne MeTamuioB B ObITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M WX IPEBPALLICHHI:
U3y4YeHHE KOJIEKINH «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTATBHBIX 3a]lay, HAOJIOIEHUE W OIMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  ONBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMy KHUCJIOT M IIEJI0YEM, KAYECTBEHHBIE PEAKUUMU Ha KaTHOHBI
METAJIJIOB).

Pacuérnbie 3anaumn.

Pacuétsl Maccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHYECKON 1 MHUIIEBOM
0€30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HAyYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUN.

[IpencraBnenuss 00 OOWIMX HAYYHBIX NPUHIUIIAX [POMBIIUIEHHOTO
MOJy4YECHUS] BAKHEUIIINX BEILIECTB.



YenmoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHNE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl JJIs JIEKTPOHUKH, HAHOMATEPHaIbl, OpPTaHUYECKUE U MUHEPATbHBIC
yInoOpeHus.

XvUMHS W 370pOBbE YEJIOBEKA: MpaBWjIa MCIOJb30BaHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO HWCIOJIB30BaHUs TPEnapaTroB OBITOBOM
XMMHH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanmuzammst MEXINPEAMETHBIX CBSI3¢M TNPU  HM3yYCHUH OOIIEeH U
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BaHUE
KaKk OOINMMX €CTeCTBCHHO-HAYYHBIX IOHSATHUN, TaK W TOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH,
TCOpHUs, aHaJU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IPOTOH, HEHUTPOH,
WOH, W30TON, pPaJuOAKTUBHOCTb, MOJICKYJIa, JHEPreTUYCCKUA YpPOBCHbD,
BEIIECTBO, TElI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (U3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: KieTka, OpraHuM3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIICCTB B OpraHU3MeE.

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIC3HBIE HCKOIAeMEIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XUMHYECKasT IPOMBIIIIICHHOCTD, METaJLTYPTHs,
TIPOU3BOJICTBO CTPOUTEILHBIX MaTepHasoB, CEIIbCKOXO03SIICTBEHHOE
IPOU3BOJICTBO, TUIIeBast MIPOMBIIIIICHHOCTD, dapmareBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJICTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOICTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  VYPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpelHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeMeTHBIM H TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-/IESTEILHOCTHBIN TTOIXO/I.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
oO01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKOW T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPE/IeNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTD )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHMHS» TOCTUTAIOTCS B
€ANHCTBE YYEOHOW M BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTAMU U UJIeallaMHi POCCUMCKOTO IPakIaHCKOT0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TMO3HABATEIHLHOM M TPAKTUYECKON NEATETHLHOCTH
OOy4JaromMXCs 0 peaanu3aiuy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS :



OCO3HAHUSI  OOyYaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS. O COLMAIBHBIX HOPMAaxX M MPAaBUJIIAX MEXKIMYHOCTHBIX
OTHOIIIEHUW B KOJIJICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOW MEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJO0B YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY W HAy4YHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TECOPUHM M MPAKTUYECKOTO
NPUMEHEHUS] XMMUM, OCO3HAHUSI TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3yJIbTaT
JUTMTENIBHBIX ~HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEepeca U TO3HABATEJIbHBIX MOTHBOB B MOJYYEHHM W TOCIEAYIOUIEM
aHanu3e  HWHPOpPMAMU O  TEPEAOBBIX  JOCTHXKEHHMSIX  COBPEMEHHOM
OTEUYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUIIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU 3THX
MIOCTYIIKOB;

4) dopmMupoBaHusl KYyJIbTYPbI 310POBbS:

NOHMMAaHMUS IIEHHOCTEeW 3J0pOoBOro M 0Oe3omacHoro olpasa JKHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHnst mpaBuil O€30MacHOro OOpaIeHus C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM KW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIUWBUAYAJIbHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIUSAX, YIPOXKAIOMUX 3J0POBBI0 H KU3HU
JIIO/CH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUSATHS  BPEIHBIX  IMPUBBIYEK
(ynotpebieHust ajqkoroJis, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCJIEI0BATEIbCKOM
JEeSATENbHOCTH, OOLIECTBEHHO TIIOJIE€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3a]ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY H3YYEHHUIO Tpodeccuil pa3iudyHoro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUSI K TPyAy, JIOISIM Tpylda U pe3yiabTaraM TpYI0BOH
NeSATeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPacKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peaanu3aii COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrNY€eCKOro BOCIIUTAHMS

AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHUMAaHMS TJIOOAIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHH JJIS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JEWCTBUM, NPUHOCAUIUMX BpPEd OKpYKaroIIei
IPUPOJHOM Ccpelie, YMEHUSI IPOrHO3UPOBATH HEOJIATONPUSTHBIE HKOJIOTUUECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HaJU4Usl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITAa JEATEIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLMAIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTUBOCTOATH WJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUU(PUKH XUMUM Kak HayKd, OCO3HAaHUS €& poiau B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IEJTOCTHOTO
MpeACTaBIEHUs 00 OKpYKaIOIIeM MUPE KaK O €UHCTBE MPUPObI U YEIOBEKA, B
MMO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;



yOeKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALHUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJHA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhl, PEIICHUU TJIO0ATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTUM  MEAMIIUHBI,
o0ecrieYeHUH YCIOBUM YCICIIHOTO TPY/Ia U SKOJOTHUECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: ITIOHUMAHUS CYUIHOCTH METOJI0OB
MO3HAHMS, HUCIOJB3YeMBbIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh MOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIEr0 MHUpPA U MPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4yHBIX (DaKTOB U HMMEIOIIUXCS
JIAHHBIX C LEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO HCITOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIHOCOOHOCTM K HENPEPhIBHOMY OO0pa30BaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pa3duyHbIX  cdepax

npodeccuoHaIbHOM IeITeTLHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie PE3yIbTaThl OCBOCHHUSI YYEOHOTO MpenMera «XHUMUS»
Ha YpOBHE CpeIHEero 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEnu(UKy METO/OB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAOJIIOACHUE, H3MEpEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIC NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHATPHON TPAMOTHOCTH ¥ COIMATBLHON KOMIIETSHITUN O0yJarOIINXCS;

CIIOCOOHOCTD oOy4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHUBEPCAIbHBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTHKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBjaseHne  YHUBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJIbHBLIMH
JeUCTBUSAMM:

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

caMoOCTOsITeTIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTpEeNEeNATh e ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMHU
HETISIMU;

UCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHBIC NMPU3HAKK MMOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
Y SIBJICHUM;

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS] B PACCMATPUBAEMBIX
SBICHUAX, (POPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMPOLIECCE IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIBbHBIC
NpPEJACTABICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) DJJIEMEHTAa, XUMHUYECKas
dopmyna, ypaBHEHHE XUMHYECKOW PpEAKIMH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajlad, MPUMEHITh Ha3BaHHBIE MOJICJIbHbBIC
MPEJICTaBICHUS JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB MU3y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE T1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XMMUUYECKUX
peaKiu;

dbopMmynupoBaTh IEeTM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIC BOMIPOCHI B Ka4YeCTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBHI JUISI (POPMHUPOBAHHS THIIOTE3BI IO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUUECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOJOM  TpoOLiecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pPEe3yAbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuOOpeTaTh OMNBIT YYEHUYECKOM UCCIIEeNOBAaTEIbCKOM M IPOEKTHOM
NEeSTENbHOCTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3ajlad, MPUMEHEHHUIO Pa3IMYHbIX
METOJI0B MO3HAHUS.

3) paboTa ¢ nunpopmanmeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHMKAX HWHPoOpManuu (Hay4yHO-
HOMYyJsIpHAsl JIUTEpATypa XMMUYECKOIO COJAEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl aTepHETa), aHamu3upoBaTh UHPOPMAITUIO PA3IUYHBIX BUI0B U (popMm
peACTaBICHUS, KPUTUYECKH  OIEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

dbopMyTUpPOBATH 3aMPOCHl K MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUKU, HEOOXOAMMOW JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

pPUOOPETATh OMBIT MCIOIB30BAHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeCTaBICHUS
uHdopManuu (cXeMbl, TpaduKu, THarpaMMbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KA4deCTBE CPEJCTBA MpuU padoTe ¢
XUMHYECKOW WHGOpMAIMeil: MPUMEHATh MeEXIpeaMeTHble ((usndyeckue wu
MaTeMaTHYeCKWe) 3HaKW W CHUMBOJIBI,  (GOpMyibl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIB30BaTh M MpPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HarJISIAHOCTH.

OBiaieHne yHMBEePCAJIbHBIMH KOMMYHUKATUBHBIMHU J1€/iCTBUSIMMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCY)KIaemMoil TeMbl B XOJe Juaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYITUPOBATH CBOHM MPEITIOKCHHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNATh C MPE3eHTAlMeN Pe3yJbTaTOB MO3HABATEIBHOU JIESITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEpPCTHUKAMHU IpU
BBIMIOJIHEHUM XHUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYEeCKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYaE€MbIX BEIECTB, peaiu3allii Y4€OHOTO MPOEKTa U
(dbopMynHpOBaTH BBHIBOJBI MO pE3yIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN MTyTEM
COTJIACOBAHMS MO3ULIMI B X0J1€ 00CYKJIEHHUSI 1 00OMEHA MHEHUSIMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JI€CTBUSIMH:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejaraeMblii aaropuT™M JEUCTBUUA MpU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBaTeNIbCKUX 3a/]ad, BbIOMpaTh HauOoliee
3¢ (pexTUBHBIN cnocod MX pelleHHus ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISATh  CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
Opupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PeIIeHUs MPAKTHUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOIHOM Cpeae;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKIIKOYACT:
OCHOBOIIOJIATalOIINE TOHATHS (XMUMHUYECKHM 3JIEMEHT, aToOM, JJEKTPOHHAas
o0oyoYKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPHUIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
GyHKIIMOHANIbHASL TPYyMNa, paauKall, U30MEpUs, H30MEPHI, TOMOJIOTHYECCKUIN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOJAEPKAIIUE COCIUHEHUS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHUS opranndeckux Bemects A. M. Bytneposa,
3aKOH COXpPaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBICHUH, (DakTomornyeckue
CBEJICHHUSI O CBOMCTBax, COCTaBE, MOJYYCHUU U OE30MAaCHOM HCIOJIb30BAHUU
BOKHEHIITNX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YEJI0BEKa,;



c(OpPMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIIMCAHUHN COCTaBa, CTPOCHHUS U IPEBPALLICHUN OPTAHUYECKUX COEAUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIUKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
GopMys1 OpraHMYeCKMX BELIECTB W YpPAaBHEHHM XHMHYECKHX peaKUuH,
M3TrOTaBIUBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISI MIUTFOCTPALUNA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCcy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIUWHEHUs), J1aBaThb MM Ha3BaHUS 110
cuctematnueckoit Homenknarype (IUPAC), a Takke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITWUJICH, MPOIMUJIEH, AllETHIICH,
ATWJICHIJIMKOJIb, TIUIEPHUH, PeHO, (hopMalbAeTnl, alleTalbIeTu, MypaBbUHAS
KHUCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBas KHUCIOTA,
III0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJIOKEHUS TEOPUHM CTPOCHMS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHUE,
¢u3nyeckne U XUMMUYECKHE CBOIMCTBA TUIUYHBIX MPEICTABUTENCH pa3iMuHbIX
KJIAaCCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUIECH, MPOIWIEH, aleTHIEH,
Oyramuen-1,3, metunOyranuen-1,3, 66H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IJIMIEPUH, (EHOJ, alleTalbIerua, MypaBbuHas U YKCYCHasi KUCJIOTHI, TJIIOK03a,
Kpaxmal,  LEeJUIFJIO3a,  AaMHHOYKCYCHasi  KHCJIOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0  CBSI3b  MEXKIY HHMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMUYECKUX peakluil ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YIJIEBOJIOPOJHOTO ChIpbs (HE(PTh, HPUPOAHBIA Ta3, yYrojb), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE PUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh yYMEHHMH MPOBOAUTH BBIUUCICHHS MO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOIO BEIECTBA WA MPOIAYKTa
peakUuy IO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOIO M3 HMCXOJIHBIX
BELLECTB WM MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOM 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCHOJIb3YEMBIX B XUMUU MIPU U3YUYEHUH BEIIECTB
U XUMUYECKUX  sIBIEHUUA  (HaOJIOJIeHUE, U3MEPEHUEe, OKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CHUCTEMHBIC XUMHYECKHE 3HAHUS JIA
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMUYECKOW MOCYI0M U J1abopaTOpHBIM O0OpYJAOBaHHMEM, a TaK¥Ke IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATH XUMHUYECKUI
AKCHEpPUMEHT (TIpeBpallleHruss OpPraHWYECKUX BENIECTB MpPH HaArpeBaHUU,
MOJIyYCHUE HTUJIECHA W U3YUYEHUE €ro CBOMCTB, KayeCTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TP HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPAaBWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O0OpYAOBaHUEM, MPEICTABIATH
pe3yabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiui u (GOpMYIUPOBATh BBHIBOJBI HAa OCHOBE ATHX
PE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOTy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MaCCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
11eJIECO00pa3HOT0 TOBEIEHUS B OBITY M TPYAOBOW NEATEIBHOCTH B IIENISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHUCTBHUS Ha JKUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMmbich mokasarens [1/IK, moscHATh Ha mpuMepax crocoObI
YMEHBUICHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MIPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIAX OOYYAIONMUXCs: YMEHHE HCIOIb30BaTh
penbe(HO-TOUCUHYIO cHCcTeMy oOo3HaueHuid JI. bpains mgag  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpeamerHble pe3ynabTaThl ocBOeHUsi Kypca «OOIiiass U HeopraHuuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOMN ISl pEIICHUs MPaKTUYECKUX
3a71a4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJHOU CpELE;

BIIQJICHUE CUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAOIINE TOHATUS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas, BOJOPOIHAS), KpUCTAITNYECKAs
pelI€TKa, TUMBl XUMUYECKUX PEAKIIUNA, pACTBOP, MIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOIMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUYECKOEe PABHOBECHE); TEOPHUH U 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHEHWs M IPEBpaILCHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHUS, JI€KallMe B OCHOBE IOHHMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMHMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYCHHH U OE30MacCHOM HCIOJIb30BAHHUH
BXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIC MPU3HAKHU MOHATHIA,
yCTaHABIIMBAaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSITHUS
IIPY ONUCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsI
cocTaBlieHUs (QOpMyNI BEMIECTB W ypPAaBHCHMH XWMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHMYECKUX BEUIECTB (YrapHbIil ra3, YrieKUCIblid ra3, aMMuUax,
ran€Hasi U3BeCTbh, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHUPOBAHHOCTh YMEHUH ONPENeNsATh BAJICHTHOCTh M  CTEIEHBb
OKHCJICHUSI XUMHUUYECKHX JJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJICHTHasl, MOHHAs, METAJJIMYECKas, BOJOPOJHAs) B
COCAMHEHUAX, THUI KPUCTALUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCMHEHUN;



c(hopMUPOBAaHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIIECTB MO HUX COCTaBY K OMPEACIIEHHOMY Kiaccy/Tpyrre
coeMHEeHUM (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKpBIBATh CMBICI MEPUOAUYECKOTO 3aKOHA
. W. MengeneeBa U OEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHWMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB llepuoamyeckoil cuctemsl
xuMuueckux asneMeHToB Jl. M. MenpaeneeBa, UCNoib3yd MOHSATHUS «S-, p-, d-
AJIEKTPOHHbBIE opOuTammy, «QHEPTreTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKHUX
anemeHToB JI. 1. Menneneena,;

chOpMUPOBAHHOCTh YMEHHUN XapaKTepu30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
NOATBEPKJIAaTh CYIIECTBOBAHWE MEHETUUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XUMUIECKHUE PEAKIIMH T10
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, N3MEHEHUIO CTEIIeHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIuM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YPABHCHUS PEAKIIUN pa3IMUHBIX
TUIIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHHUS peaKIMii HOHHOro OOMEHa,
YUYUTBHIBAsA YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAIOIINE
KaYECTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM PACKpPBIBaTh CYIITHOCTh OKHCIUTEIBLHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAaHHOCTh  yMEHUH  OOBSACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapakKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTI
Jle llatenbe);

chopMHUPOBAHHOCTh YMEHHUN XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaIMe B OCHOBE MPOMBIIIEHHOTO MOJYYEHUSI CEPHOM KUCIIOTHI, aMMHaKa, a



TaKke cHOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS C UCIOJIB30BAHHEM
TIOHSATHUS «MaccoBas J0Ji BEIeCTBA B pacTBOPE», OOBEMHBIX OTHOIICHUHN Tra30B
pU  XUMUYECKUX PEAKIHUAX, MacChl BeIleCTBa WM 00BbEMA Tra3oB 1O
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH O0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAICHUS U COXpaHEHUs DHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHMH  CcOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHIMA
IKCTIIEPUMEHT (pa3I0’KeHUE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaJIM3aTOPa,
OTIPENICJICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkIuu, peakiud HOHHOr0 OOMEHAa, KayeCTBEHHBIC pEakIMM Ha cyibdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
IKCTIIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Meramie» U «HemeTtamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OE30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM O0OpPYAOBaHUEM, MPEACTABISATH PE3yJIbTaThl
XUMHUYECKOT0 JKCIepUMEHTa B (hOpME 3alUCH YPaBHEHH COOTBETCTBYIOIIMX
peakiuii u GOpMYyJIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJU3HPOBATh XHUMHYECCKYIO
uH(DOpMaIIMIO, TOJIYYaeMYI0 U3 pa3HbIX HMCTOYHHUKOB (CpEICTBa MacCOBOMU
KOMMYHHKaIuK, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
[1eJI€CO00Pa3HOT0 TOBEACHHUS B OBITY W TPYJAOBOM JAESITEIBHOCTH B IEIAX
COXpaHEHHMsI CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOAHON Cpeabl, OCO3HABATH
OMAacHOCTh BO3JCUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAIleHUs] UX BPEIHOrO BO3JCHUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIINUXCSl ¢ OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMECHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYII.
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' BEILECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumust
2.1 Meraibl 6 1
2.2 Hewmeramibl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX )
' BEIIECTB
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaudecTBO
JaCOB

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBartejibHbIE

pecypchbl

1Ne
/o

Tema ypoxallpenmer opranndeckor Xumun, eé
BO3HUKHOBCHHUC, PA3BUTHUEC U 3HAYCHUC

Teopust cTpoeHUsI OpraHUYeCKuX coenuHeHnd A. M.
bytneposa, €€ 0CHOBHBIE TIOJIOKEHHUS

[IpencraBienue o KiaccuuKay OpraHnYecKuX BEIIECTB.
Howmenknarypa (cucremarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS
OpraHMYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT

Mertan u 3TaH — HpOCTGfIH.IPIG IpEACTAaBUTCIIU AJIKAHOB

AJIKEeHBI: COCTaB U CTPOCHHUE, CBOICTBaA

N N B

OTHIIEH U IMPOITUJICH — HpOCTGﬁHIPIG IMpEACTAaBUTECIN AJIKCHOB

[S [ G G —

[IpakTueckas pabota Ne 1. «IlomyyeHue sTuneHa U U3yueHue
€ro CBOMCTB)

Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonyuenue
CUHTETHYECKOTO KaydyyKa 1 pPEe3UHbI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN
psn. ALeTHIEeH — MPOCTENIINN ITPEICTaBUTEND aJIKNHOB

11

Brruncienus mo YpPaBHCHUIO XUMHYECKOMN pCaKknun




12 Apenbl: 0eH30J1 ¥ TOIY0JI. TOKCHYHOCTH apeHOB

13 I'enernyeckas cBs3b YreBOAOPOJOB, IPUHAIEKAIINUX K
pa3IMYHbIM KJaccaM

14 [IpupoaHble HCTOYHUKH YIIIEBOIOPOOB: IPUPOAHBIH ra3 u
MOTTYTHBIE HEe(TSIHBIE Ta3bl, HePTh U MPOIYKTHI €€ epepaboTKu

s [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOOB: MPUPOAHBIH ra3 u
MONyTHBIE HE(TAHBIE ra3bl, HE(Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbhas padoTa no pasaeny «YTiaeBoa0poabh»

17 [IpenenbHbIE OJHOATOMHBIE CIUPTHI: METAHOJ U ATAHOJ.
Bopoponnas cBsizb

18 MHOroaToMHbIE CIUPTHI: ATHWICHIJIUKOJIb U TIULEPUH

19 @DeHoJI: CTPOSHHE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE
CBOICTBA, TPUMEHEHUE

20 Anpaerunpl: GOpMaNbACTH U alleTATbICTHA. ATIETOH

)1 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI:
MYpaBbUHAs U YKCyCHast

” [Tpaktrueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

3 CreapuHOBas U 0JI€MHOBAs! KUCIIOTHI, KaK MPEICTAaBUTEIN
BBICIHIMX KapOOHOBBIX KHCIIOT

24 MBpli1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe
IEUCTBUE

)5 CrnoxHble 3(hupbl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
I'uaponu3s cnoxHbIX 3¢pupoB

26 XKupsl: ruapoan3, npuMeHeHne, OUoJIoruuecKas pojib JKUPOB




VYraeBobl: cocTaB, kiaccuukanus. Baxxneimume

27 IIPEICTaBUTENHN: TIII0K03a, PPYKTO3a, caxaposa !

28 Kpaxman u nesutionosa kak NpupoIHbIe TTOTUMEPHI 1
KonTtponsHas padota no pazneny «Kucnopoaconepxariue

29 opraHuveckue coeanHeHus»/ Beepoccuiickas mpoBepoyHast 1
paborta

30 OO11as XapakTepUCTUKA a30TCOAEPIKAIUX OPraHUUYECKUX |
coenuHeHuil / Beepoccuiickas mpoBepodHast paboTta

31 AMWHBI: METUJIAMUH U aHWJINH 1
AMHWHOKHCIIOTHI KaK aM(OTEpHBIC OPraHUIECKUE COSTNHEHHS,

32 ux Ouosiornyeckoe 3HaueHue. [lentuapl. benku kak npupoaHbie 1
BBICOKOMOJICKYIISIPHBIE COCAMHEHUS

13 OCHOBHBIE IOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX |
COEIUHEHUN

34 OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYIIPHBIX |
coequHeHuit. [1nacTMaccsl, Kaydyyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

DJIeKTPOHHbIE
Ko1ecTEo IIpakTH4eckne | yugpposbie
YACOB padoTsI o0pa3oBaTejibHbIE
pecypcsl
INe Tema ypoka |
n/n XUMUYECKUH 35IeMEHT. ATOM. DJIEKTPOHHAsi KOH(QUTYpalis aTOMOB
[Tepuonnueckuii 3akoH u [lepuoandeckas cucTteMa XUMHYECKUX
2 anemeHToB JI. . MenneneeBa, uX CBSI3b C COBPEMEHHOM TEOpUEN 1
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX IEMEHTOB U UX
3 COCIMHEHUH 110 TPYIIIaM U IIEpUOJaM. 3HaYCHHUE EPHOIUIECKOTO |
3aKOHA M CUCTEMBI XuMH4Yeckux ieMeHToB J[.11. MenzaeneeBa B
Pa3BUTHH HAyKU
4 Crpoenue BeniecTBa. XUMUYECKasi CBA3b, €€ BUABI;, MEXaHU3MBbI |
o0pa3oBaHus KOBaJEHTHOMU CBsA3U. BonopoaHas cBs3b
5 BanenTHOCTB. D1€KTpOOTpULATENBLHOCTE. CTENEHb OKUCICHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS
6 ITonsTe 0 pucniepcHbIX cuctemax. VICTUHHBIE U KOJIJIOUIHBIE |
pactBopel. MaccoBast 10JIs1 BeLeCTBa B paCTBOpE
7 Knaccugukaus 1 HOMEHKIAaTypa HEOPraHMUECKUX COEAUHEHUI. |
I'enernueckas CBsA3b HEOPraHUYECKUX BEIIECTB, PA3JINYHBIX KI1ACCOB
Knaccugukanus XuMHUUecKIX peakluii B HEOPraHn4ecKoi 1
8 OpPraHMYECKON XUMHUH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH 1
COXPAHEHUS U NPEBPALICHNS SHEPTUU IPU XUMUYECKUX PEAKIIMSX
9 Ckopoctb peakunu. OOpaTumble peakiiui. XMMHUECKOe PaBHOBECHE 1




[Tpaktuyeckas padora Ne 1. «BnusHue pa3indabiX GakTOpoB Ha

10 CKOPOCTb XUMHUYECKON PEAKLIHI)
DnekTponuTrdeckas auccounanus. [lonstue o BomopoaHoM

11 nokasarene (pH) pacrBopa. Peakiuu nonsoro oomena. I'napoins
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

2 OKHCIUTENEHO-BOCCTAHOBUTENbHBIEC peakinu. [TonsTrue 06
AJIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH

13 Kontponbhas padoTa no pazaeny «TeopeTudeckne OCHOBBI XUMUM»
Mertainnel, ux noJyioxkenue B [leproauyeckoit cucteMe XUMHYECKUX

14 anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
OO6mwme ¢puznuecKkre CBONCTBa METAJIOB

15 CrutaBsl METAIIOB. DIIEKTPOXUMUYECKHAN PsJ] HAIPSIKEHUM METAIIIIOB

16 XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUH, KaJTUH,
KaJIbIIMI, MarHAi, aJIOMUHAN ) U UX COCTUHECHUN

17 XHUMUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUI

18 XuMHdecKrue CBOMCTBA IMHKA, JKeJle3a U NX COCTMHCHUHN

19 [IpakTrueckas padota Ne 2. "Penienue skciepuMeHTIBHBIX 3a]1a4 110
Teme «Metauib»"

20 Hewmeramnsl, ux nosnoxxenue B lleproauyeckoil cucteme XUMHYECKUX
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB

o1 Ou3nyecKue CBOMCTBa HEMETAIIOB. AJJIOTPOTHS HEMETAIIOB (Ha
puMepe KUciaopoa, cepsl, hocdopa u yriepoaa)

22 XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPbl U UX COCAMHEHUM

23 XUMHUECKUe CBOMCTBa a30Ta, pochopa 1 X COeTUHEHU I

24 XUMHYECKHE CBOMCTBA yriiepoa, KpEMHUS U UX COCUHEHUN
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[IpumeHeHne BaXXHENIINX HEMETAIVIOB U UX COCIMHEHUN

006001IeHrEe U cucTeMaTu3auus 3Hanuii no reme «Hemerauibmy.

26 Beluncnenus 1o ypaBHeHUsAM XUMHUYECKUX PEAKLIUN U 1
TEPMOXUMUYECKHE PACUETHI

7 [Tpaktuyeckas padora Ne 3. «PemnieHne sKkcriepuMEHTaIbHBIX 33124 10 |
teme "Hemeranst"»

28 KonTponsnas pabora no temam «MeTtamis» u «HemeTamis 1

79 Heopranunueckue u oprannyeckue Kuciotel. Heoprannueckue u |
OpraHMYecKre OCHOBaHUS

30 AmboTepHbIe HEOPraHNYECKHE U OPraHUYECKUEe COCTMHEHMSL. 1
I'enernyeckas cBsI3b HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB

31 Ponb xumun B oGecrieueHu 3KOJ0THUYECKON, SHEPreTUYEeCKON 1 |
MUILEBOH 0€30MaCHOCTH, Pa3BUTUH MEIUIUHbI

1 IIpencraBnenus 06 oOMMX HayYHBIX IPUHLIUIIAX TPOMBIIIJICHHOTO |
IIOJIy4EHUS BaKHEHIIINX BEILECTB

33 UYenoBek B MUpE BEMIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0POBbE YEIOBEKA 1

OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME 34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopMHupoBaHHOCTH MIPEICTABICHUI 0 XUMUYECKON
COCTaBIISAIONIEH €CTECTBEHHOHAYYHOW KApTHUHBI MUPA, POJU XUMUHU
B TIO3HAHWM SIBIICHUH MPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSl peIICHHs MPAKTUICCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO M IMPUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHWM, KOTOpas BKIIOYAECT:
OCHOBOTOJIAraloIne MOHSTUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTD, CTEIIEHb OKHCIEHUS, XUMHUYECKasi CBS3b,
MOJIb, MOJIIpHasi Macca, MOJISIPHBIM OOBEM, YIIIEpPOIHBIM CKEJeT,
(GyHKIMOHANBHAS — TpyIIa, paaukall, HM30Mepus, H30MEpHI,
TOMOJIOTHUECKUN PpANl, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOI- H
a30TCOJIEp>KaIlie COeTMHEHUS, OMOJIOTHYECKH aKTUBHbBIE BEIlIECTBA
(yrneBompl, >KUpBI, O€IKH), MOHOMEp, IOJHMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHUS); TEOPHUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHUS OpraHHuYecKux Bemects A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHUHU,
(akToNOrMUecKUe CBEJICHUS O CBOMCTBAaxX, COCTAaBE, MOJIyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHMIIUX HEOPraHUYECKUX U
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKON AEATEeIbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHATUS NPU ONMCAHWU COCTaBa, CTPOCHUS U

NpeBpalleHNl OPraHMYeCKUX COECIMHEHUN

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/'I HCIIOJTB30BAaTh XUMHUYCCKYIO

CUMBOJIMKY Jid COCTaBJICHHUA MOJICKYJSIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, CcOoKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABIMUBATH MOJIEIN MOJIEKYII
OpraHMYECKUX BEIIECTB IS WUIIOCTPALlMM HMX XHMHUYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmMupoBaHHOCTE YMEHHH YCTAaHABIMBATH IMPUHAIICKHOCTH
N3YUYCHHBIX OPraHUYCCKUX BCUICCTB II0 MX COCTaBy M CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (rpymnme) coeauHeHud (YriieBOJA0POIbI,
KHACJIOPOJ M a30TCOICpIKaIlIe COSAUHEHUS, BEICOKOMOJICKYIISIPHbIE
COGI[I/IHCHI/I?I), JaBaThb UM Ha3BaHUs 10 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CdopMHUpPOBAHHOCTH YMEHHUS OMPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKHUX COECUHEHMSIX (OJMHApHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh yMEHHS MPUMEHSAThH: TOJOXKEHUS TEOPUU
CTpoeHusi opranmyeckux BemectB A.M. byrnepoBa mis
O0OBSCHEHUS! 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPAaHCHUA MAaCChl BCIICCTB

VYraesomoponasl. Kucnopoacoaepkamue ¢ a30TCOAEpKaIIue

OpPraHu4€CKUC COCANHCHMA. BI)ICOKOMOJICKYJISIPHBIG COCIUHCHU

2.1

CdopMHUpOBaHHOCT, YMEHHI MPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OT/AEIBHBIX OPTaHUYECKUX BEHIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIHUIEPUH, (eHOJ, popMaIbIaeTh, areTaabIAeTu/I,
MypaBbUHasl KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCIIOTA,
CTeaprHOBasl KHUCIJIOTa, IJIF0KO03a, (PpyKTO3a, Kpaxmal, MeJIj03a,

TJTUITAH)

2.2

CdopMHpPOBaHHOCT YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYECKue U XMMUYECKHE CBOWCTBA THITMYHBIX IMPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, dTHJICH,
NpOMNuieH, aneTuieH, oyraauen-1,3, merundyranuen-1,3, GeH3on,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMICPYH, (dheHnom,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHUCJIOTBI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCEHHA UIUIIOCTPHUPOBATH T'CHETHUYCCKYHO
CBA3b MCXKAY THUIIMYHBIMU NPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHU4YCCKUX BCIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIIUX

XUMUYECKHUX PeakIfil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT
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C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCpHu30BaThb HNCTOYHUKH




YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOAHBIH ra3, yroJyb), CIIoCOObI
UX TepepaboTKM W MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadboTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTE YMEHWH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAy4yHOTO TMO3HAHHS, UCTIOJIb3YEMBIX B XUMUU
IpPU W3YYCHUW BCIISCTB M XUMHYCCKUX SIBICHUH (HaOIroncHue,
W3MEpeHue, OKCIEPUMEHT, MOJCIUPOBAHME), HCIOJIb30BATh
CUCTEMHBIC XUMHUYECKHC 3HAHWUS I TPUHATHS pPEIICHHA B
KOHKPETHBIX KU3HECHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CpopMHUpPOBAHHOCTh YMEHUW COOMIOJATh MpaBHWia IOJIb30BAHUS
XUMUYECKON MOCY/I0N U JTabopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBujia oOOpamieHuss ¢ BEIIeCTBAMU B COOTBETCTBUH  C
WHCTPYKIIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh  YMEHUH  IUIAHUPOBAThb W BBIOJHSATH
XUMUYECKUN SKCIEPUMEHT (IIPEBPAIICHUST OPraHUYEeCKUX BEIECTB
MpH HArpeBaHWM, TMOJYYCHUE OSTHIICHA W M3yYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JICHATYpaIlHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE pEakiuu OEIKoB) B
COOTBETCTBUU C TMpaBWJIAMH TEXHUKA OC30MACHOCTH  IpH
oOpalieHHH C BEIIECTBAMH M JIA0OPATOPHBIM O00OPYIOBAaHUEM;
NPEICTaBIISTh PE3yJbTaThl XMMHUYECKOTO SKCIEPUMEHTa B (opme
3alUCH YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIHUU U (POPMYTHUPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB
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ChopmupoBaHHOCTH ~ yMEHHUW  MPOBOAUTH  BBIUYUCICHHS IO
XMUMHYECKUM YPaBHEHHSIM (Macchbl, 00bEMa, KOJIMUYECTBA UCXOAHOTO
BEIIECTBA WUJIM MPOJYKTa PEaKIMH [0 M3BECTHBIM Macce, 00bEMy,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WIH MPOAYKTOB

peaKiun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPUTHYCCKU AHAJIN3UPOBATDh
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MOJIYy4a€MyI0 U3 PA3HBIX MCTOYHUKOB

(cpencTBa maccoBoit HH(popMaruy, cetb UHTepHET u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB IMpaBujia 5KOJIOTHYCCKU

11eJ1ec000pa3HOro MOBEJCHHUS B OBITY U TPYAOBOW NEATEIHLHOCTH B




LEISAX COXPAHEHUs CBOETO 3J0POBbS M OKPYKAIOLIEH INPUPOJHOMN
Cpenbl, OCO3HABaTh ONACHOCTh BO3JCUCTBUS HA KUBBIE OPraHU3MBbI
OIIPENENEHHBIX  OPraHMYECKUX  BEIECTB, IIOHUMAasi  CMBICH
nokazarenss [IJIK (mpepenpHO JOMyCTHMON — KOHILIEHTpAlMH),
HOSICHATh HA MpUMeEpax CocoObl YMEHbIIEHUS U MIPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$I Ha OPraHus3M 4YCJIOBCKa

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble nMpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyecknue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOll XUMHUYECKMX 3HAHHMM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOIAE  TOHATUS  (XMMHUYECKUH  DJIEMEHT, aToM,
JJIEKTpOHHAsi 00o0JIouKa aroma, S-, p-, d-dJIIEKTPOHHBIE OpPOHWTAIN
aTOMOB, HMOH, MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTD,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBsA3b, MOJb, MOJISIpHAas Macca,
MOJISIDHBI 00BEM, KpUCTALTNYECKAsT PEIIETKa, THIBl XUMUYECKUX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, PEaKIMd  HOHHOTO  oOMEeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJICKTPOJIUTHYECKAs JUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTEb, CKOPOCTh XHMHYECKON pEaKIH,
XUMHYECKOE€  paBHOBECHE); TEOPHMM M  3aKOHBI  (Teopwus
AJIEKTPOJIMTUYECKON auccounanuu, llepmonunueckuit 3axon JI.U.
MenpeneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOJIOTHYECCKHE CBEICHHS O
CBOICTBaX, COCTaBe, MOJYYEHHHM M OE30MAaCHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKHX BEIIECTB B OBITY W MPAKTHYECKOM

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Ifl BBIABIIITE XapPAKTCPHBIC IMPU3HAKH U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHSATHL COOTBCTCTBYIOIIIUC
IOHATHUA TIIpU OIHNCAHHWU CTPOCHHUA U CBOICTB HCOPIraHNYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBISABJIATH B3aMMOCBSA3b XUMHUYCCKUX
3HAHUI C HOHATHUAMN u MNpEaACTaBJICHUAMU Apyrux

CCTCCTBCHHOHAYYHbBIX IPCIAMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMH HAYYHOTO IMO3HAHUS BELIECTB U
XUMHWYECKUX SIBJICHUN (HAONIONEHUE, W3MEpPEHHUE, IKCIEPHUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopMupoBaHHOCTE YMEHUU OMPEACIATh BAJCHTHOCTh M CTEIICHb
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX Pa3JIUYHOTO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJEHTHas, WOHHAas,
MeETaJUIMYeCcKas, BOJIOPO/THA) B COCMHEHUSIX, THI
KPUCTAJUTMYECKON pPEmEéTKM KOHKPETHOTO BellecTBa (aToMHasd,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh yMEHUN OMNpEAEsATh XapakTep Cpelasl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PHUIMPOBATH XUMHUYECKHE
peakuuu [0  pPa3IM4YHBIM TpHU3HAKaM (YUCIy M COCTaBy
pearupyoomux  BEUIECTB, TeIJIOBOMY  3(PdeKkTy  peakuuw,
W3MEHEHHMIO CTEMeHEeH OKHUCIEHHUS DSJEMEHTOB, OOpaTUMOCTH

peaKIfy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pEaKIIUN
pa3IUYHBIX TUIIOB, MOJHBIE U COKpAlEHHBbIE YPAaBHEHHUS peakluit
MOHHOTO OOMEHa, YYUThIBasl YCIOBUS, MPU KOTOPHIX ATH PEAKIUU

HIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH peakiuu,
MOITBEPIK IAOLIHE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HCOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb
OKHUCJIMTEILHO-BOCCTAHOBUTEIHHBIX peaxiuit MOCPECTBOM

COCTABJICHH: 2JICKTPOHHOTI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON PeaKIMK OT Pa3IUYHbIX ()aKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN OOBSICHATH XapaKTep CMEIICHUS
XUMUYECKOTO  pPAaBHOBECHS B  3aBUCHMOCTH OT  BHEIIHETO

BozaeiictBus (npuniun Jle [larense)

O6H.Iafi U HCOPraHUYCCKasA XUMUA

2.1

CdhopMupoBaHHOCTh YMEHUI packpbiBaTh cMblca [lepuoanyeckoro

3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero




CHCTEMATH3UPYIOUIYI0, OOBSICHUTENBbHYIO W HPOTHOCTUYECKYIO

GbyHKIIIN

2.2

ChopmupoBaHHOCTE yYMEHUH  XapaKTepPU30BaTh  IJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX JJIEMEHTOB 1—4 mepuojoB
[leppuonuueckoit  cuCTeMbl  XMUMHUYECKMX  3neMeHTtoB  J[.H.
MenpneneeBa, UCHOIB3YyS TMOHATUS «S-, p-, d-DIEKTPOHHBIC
opOuTamm, «QHEPreTHYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojam M rpynnam llepuonnyeckoi cuUCTEMBI

xuMudecknx anementoB /.. Menieneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOJATBEPKJaTh CYIIECTBOBAHME T'€HETUYECKOM CBSI3U
MEeXAy HEOPraHWYECKMMH BEIeCTBAMU C IOMOIIbI0O ypaBHEHUM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ
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ChopMHpPOBAHHOCT, YMEHUW YCTAaHABIMBATh MPUHAJICKHOCTD
HEOPraHWYeCKUX BEUIECTB 10 UX COCTaBY K OMPEACIEHHOMY Kilaccy
(rpynme) coenuHeHHM (MPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIbI, OCHOBAaHHWS, KHCIOTBI, aMQpOTEpHBIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT, ~ YMEHHMH  HCIONB30BATh  XUMHYECKYIO
CUMBOJIUKY Ui cOCTaBjieHHs (GOpMyd BEUIECTB M YpaBHEHMIA
XUMHUYECKUX PEakiui, cucremarndeckyro HomeHkiaatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEILECTB
(yrapublii ra3, yrJeKUCHIbId ra3, aMMHaK, TaméHas W3BECTb,

HeraméHasi U3BeCTh, IUTHhEBAsI COA, TUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTepPU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKHX BEIICCTB PAa3JIUYHBIX
KJIaCCOB, TMOJTBEPXkJaTh CYIIECTBOBAHUE T'C€HETHYECKON CBS3U
MEXy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO YpPaBHEHUH

COOTBECTCTBYOIINX XUMHWYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb nu BBIINIOJIHATH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/IC Iepoxrcuia BOAOpPOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OHNpPCACIICHUEC CpCIbl PACTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOTO WHAWKATOPA, BJIIMAHUC

PAa3JINIHBIX (I)aKTOpOB Ha CKOpPOCTb XUMHYECKOM pCaKknnun, peakunuun




MOHHOTO 0OMEHa, KauyeCTBEHHBIC PEaKIUu Ha Cynb(ar-, KapOoHaT-
U XJIOPUI-aHUOHBI, = HAa  KaTHOH  aMMOHHS,  pELICHHE
OKCIEPUMEHTAIbHBIX  337a4 1o  Temam  «Mertamiely U
«Hemeramnel») B COOTBETCTBMHM €  TpaBWIAMH  TEXHUKHU
0€30IaCHOCTH TIpU OOpAIIeHUWH C BEIIECTBAMH U JIAOOPATOPHBIM
0o0OpyJIOBaHHEM;  TIPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (hopMe 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB

2.8

CpopMHpPOBAaHHOCTh YMEHUW COOJIOATh TMpaBWIa TOJIH30BAHUS
XUMUYECKON TOCYION U Jab0paTOPHBIM 000PYTOBAaHUEM, a TAKKE
nmpaBujia oOOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBHH  C
WHCTPYKIUSMH TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX

OIIBITOB

2.9

ChopmupoBaHHOCTh  yYMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUIEHHOTO IIOJTY4YCHHS
CEepHOM  KHUCJIOTBHl, aMMHakKa, a Takke CHOPMUPOBAHHOCTD
MpeaCcTaBIeHUH 00 OOIMX HAayyHBIX MPUHLHMIAX U 3KOJOTMUYECKHX

npo0iemMax XuMUYECKOTO MMPOU3BOICTBA

XUMHA ¥ XKU3HB. PacuéThl

3.1

CdopMHupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHHU
B TO3HAHHUM SIBJIICHUI NPUPOAbI, B (POPMHUPOBAHMH MBIILUICHUS U
KyJIbTypbl ~ JMYHOCTH, €€ (YHKIMOHAIBHOW  I'PaMOTHOCTH,
HEOOXOUMOM JUTsl pelIeHHs MPAKTUYECKUX 3a/1a4 M 3KOJOTHUYECKH

00OCHOBAHHOI'O OTHOIIEHUS K CBOCMY 3J0pPOBBIO H HpHpOI[HOfI

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBO KOMMYHHKAIIMH, ceTh VIHTEpHET U Apyrue)
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CchopMupoBaHHOCTh YMEHHUH cOOMIO/aTh MpaBMJIa HKOJOTHUECKH
11e51eco00pa3HOro MoBeJIeHHUst B ObITY U TPYAOBOM JEATENTBHOCTH B
LEJSAX COXPAHEHHUs CBOErO 3J0POBbsI U OKPYXAIOLIEH IPHUPOIHOU

cpensl

34

Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKHBHIC OpraHnu3MbI

onpez[enéHme BCIICCTB, IIOHHMMAas CMBICI II0Ka3aTclsd HﬂK,




MOSICHATh HAa IPUMEpPAX CIOCOObI YMEHBIIEHUS U IIPEIOTBPALLECHUS

X BpCAHOTO BO3I[CﬁCTBH$I Ha OPraHu3M 4CJIOBCKa

3.5

ChopMupoBaHHOCTH ~ yMEHUW  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TMOHSATHUS «MacCcOBast JIOJIS BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILLIEHUHN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACChI
BEIIECTBA WM O00BEMA Ta30B 10 W3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WK 00BbEMY OJTHOTO U3 YJaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO J¢¢deKTa peakiud Ha OCHOBE 3aKOHOB

COXpPaHCHUA MACChbl BEHIECCTB, IIPEBPAILLICHUA U COXPAHCHUS DHCPIruu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHUH

1.1

[Ipenmer oprann4eckor XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYYCHUU HOBBIX BEIIECTB U MaTepHaioB. Teopusi CTPOEHUS OPraHUYECKHUX

coemuaeHnit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpPMYNIbI OpPraHM4ecKuX BellecTB. ['oMosiorus, u3oMepus.
XHUMHYECKasi CBS3b B OPraHWYECKHX COCIUMHEHHUSX — OJWHAPHBIE M KpaTHbIE

cBs3u. [IpencraBnenue o knaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknarypa ~ opranmueckux  COeAWMHEHUW  (CHCTeMaTHYecKas) |
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIINX MPECTaBUTEIEH KIIACCOB OPTraHUYECKHUX

BCIICCTB

YrieBo1opo bl

2.1

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTHUYECKMU psaAn. MeraH u dsTaH —
MpoCTENIINe MPECTaBUTENN AIKAHOB: (U3NYECKHEe M XUMHUYECKUE CBOMCTBA
(peakuuu 3aMeleHusi U TOPEHUs), HaXOXKIEHHE B MPHUPOAE, MOJIy4yeHHE U

IIPUMCHCHUC

2.2

AIKEHBI: cOCTaB U CTPOCHHUCE, TOMOJIOTUYECKHI P, OTHIIEH U IIPOIMUIJIEH —
HpOCTCﬁHIHG MNpEACTAaBUTCIIN aJIKCHOB: (bHSI/I‘leCKI/Ie A XMMHUYECKHE CBOMCTBA
(peaKHI/H/I TUApHUPOBAHUA, TaJIOTCHUPOBAHMUA, TruUApaTallid, OKHCICHHUSA U

MOJIMMEPHU3ALNH ), TTOJIyYeHUE U IPUMEHEHHE

2.3

Ankaguensl: OyraaueH-1,3 u MerunOyraauen-1,3: cTpoeHue, BaxHeHIine
XUMHAYECKUE CBOMCTBa (peakmus MOJIMMEPHU3ALTIH ). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbL
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTUYECKUI P, A]_IGTI/IJ'ICH
- HpOCTGfIH.IHfI NpEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHUC, (pI/IBI/ILIeCKI/Ie u
XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparainuu, FOpeHI/Iﬂ), MOJIYYCHUC U [TPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOoBaHUud U HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHUC.

Tomyoun: coctaB, cTpoeHne, U3NYECKHEe U XUMHUYECKHUE CBOMCTBA (peaKiuu




raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOJIY4YEHHUE U NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBS3b MEX]y YIVIEBOJIOPOJAaMU, NMPUHAMISKALIUMU K

pa3IMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YrieBOIOpOAOB. I[IpupoaHBI Ta3 W IOIyTHBIE
HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. CrocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHI, KaTaauTHuecKuil), nupoius. ITpoaykTel
nepepaboTkn He(TH, MX TNPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.

KaMmeHHbIH yroib ¥ MpoayKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiye opraHiyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOA M 3TaHOJ: CTPOEHHE,
¢u3nueckue U XMMHUYECKHUE CBOWCTBA (pEaklUMU C aKTUBHBIMH MeTallJlaMH,
raJIoreHOBOIOPOJaMH, TOpEHHUE), MpUMEeHeHHe. Boaopo/iHble CBSI3U MeEXay
MOJIEKYJIaMH criupToB. JlelficTBHe MeTaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.
MHoroaToMHble  CIHUPTHL.  ODTWICHIJIMKOJIb W IJIMLEPUH:  CTPOCHHE,
¢usznueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIEOYHBIMU
MeTajjlaMu, Ka4YeCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YC€JIOBCKaA. HpI/IMCHeHI/Ie TIMaepruHa U OTUJIICHTJIUKOJIA

3.2

@deHon: CcTpoeHUE MOJEKYIbl, (U3NYECKUe W XUMHUYECKHE CBOMWCTBA.

Toxcuunocts ¢enoina. [Ipumenenue henomna

3.3

Anpaerunel  u KeToHbl.  Dopmanbaerun, —aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKUCICHUS U

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHUE
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OAHOOCHOBHBIE Mpe/ieIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAS
KHUCIIOTBI: CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOKCTBA (CBOMCTBA, 00IIMe
JUIA KJlacca KHUCJIOT, peakius 3TepuuKaluu), MoJIydeHHe U MPUMEHEHHUE.
CreapuHOBasi ¥ OJIEMHOBas KHUCJIOTHl Kak [MPEACTABUTENM  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mblla Kak COJU BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIEe ACUCTBUE

3.5

CrnoxxHele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIx 3¢upoB. Kupel. [maponus sxupos. I[IpumeHneHue >KHUPOB.

buonoruueckas POJIb KUPOB

3.6

YrieBosl: COCTaB, KJIaCCI/I(l)I/IKaI_II/IH YriieBO4OB (MOHO-, - u
nonncaxapnzlm). I'moko3za — HpOCTeI\/'II_HI/II\/'I MOHOCaxapunu: 0COOEHHOCTHU
CTPOCHHA MOJICKYIIbI, (I)I/I3I/I‘ICCKI/IC U XHMMHUYECKHE CBOMCTBA (B3aHMOHeﬁCTBHe
C THUAPOKCUIOM MCI[I/I(H), OKHCJICHUC aMMHUAYHBIM pacTBOpPOM OKCHIOA

cepedpa(l), BoccTaHoBieHHE, OpO’KEHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJE,




pUMeHeHHne, Ouosiornyeckas poiib. DotocuHTe3. DpyKTO3a KaK H30MEp
rimoko3el. Kpaxman u nemirono3a Kak IpupojHble mnoiumepsl. CTpoeHue
Kpaxmajia M UeUtoyio3bl. Du3nyeckue M XMMHUYECKHUE CBOMCTBA Kpaxmalia

(Tuaposin3, KaueCTBEHHAsl PEaKIUsl C HOJOM)

A3oTCcoepKale OPraHndecKie COeqMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aMm(pOTEpHbIE OpraHuYecKre coeMHeHs. Du3nuecKkue u
XUMUYECKHNE CBOMCTBA aMUHOKHUCIIOT (Ha mpumMepe riunuHa). buosnorunueckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/I]:[I)I

4.2

benku kak mOpuUpoOAHBIE BBICOKOMOJIEKYJSpHBbIE coeAuHeHus. IlepBuuHas,
BTOpPUYHAs U TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKUE CBOWCTBA OEJKOB:

TUApOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSITUSI XMMHHM BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEpP, CTPYKTYpHOE€ 3BE€HO, CTENEHb MOJUMEpU3AlUU, CPEaHsA
MOJIEKysipHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alInA U IIOJIMKOHACHCAITHUA
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DKCIIEpUMEHTAIbHBIE METOJbl M3y4YeHMs] BEIIECTB U HUX IMPEeBPALICHHI:
O3HAaKOMJICHHE C o0Opa3laMu NPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [loydeHrne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH dJeMEHT. ATOoM. H,I[pO aTomMa, H30TOIIbI. BHGKTpOHHaSI
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHH, TIOAYPOBHHU. ATOMHEBIE Op6I/ITaJ'II/I, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacupeaciICHUuA 3JICKTPOHOB 110 Op6I/ITaH$IM B
aToOMax 2JICMCHTOB IICPBLIX ‘leTBIpéX 18(510)5(071(0): 9J'ICKTpOHHa${ KOH(bI/IpraI_II/IH

aTOMOB

1.2

[lepnognueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
.. MengeneeBa. Cps3p mnepuoauueckoro 3akoHa u llepuognueckoit
CUCTEMBI XUMHUYECKUX demeHToB J[.M. MeneneeBa ¢ COBpeMEHHOMN TEOPHUEM
CTpPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsS CBOMCTB XHMMUYECKUX
9JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB M0 I'PYIIaM U

nepuoaam. 3HadeHUe NepruoaANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH




1.3

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJleHTHasl HEMOJIApHAs W IMOJIApHAs, MOHHas, Merayuinueckas). MoHsr:
KaTHOHBI M aHUOHBL. MeXaHH3Mbl 00pa30BaHMsI KOBAJCHTHOW XUMHUYECKON

cBs13U (0OMEHHBIN M TOHOPHO-aKLIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJEKYNIApPHOTO UM HEMOJIEKYISIDHOTO  CTPOCHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HUIbl KPUCTANIMYECKUX PELIETOK.
3aBUCUMOCTh CBOICTBa BEIIECTB OT THUMA KPUCTAIUIMUECKON PpEHIETKH.
[lonsiTe o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPBHI.

MaccoBasi 107151 BEIIECTBA B pacTBOpPE

1.6

Knaccuduxanus HEOPTraHWYECKUX COEJIMHEHHIA. Howmenxknatypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peaknus. Krnaccuduxamuss  XUMHUYECKHX — peakUuid B
HEOPraHWYEeCKOM W OPraHWYeCKOW XHWMHUHU. 3aKOH COXPAaHEHUsS MaccChl
BEILIECTB, 3aKOH COXPAHEHWS M IPEBPALICHUS SHEPIUM IPU XUMHUYECKHUX

peaKuusx

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OO6partumbie peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSAIOIMINE Ha

cocTosinie xumuieckoro pasHosecus. [Ipunmun Jle [latense

1.10

OnekrponuTrdeckas auccormanvs. CunbHbIe U caadbie amekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEWTpalbHas, IenouyHas. Peakmun

HOHHOI'0 0OMeHa

1.11

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pE€aKknuu

HeopraHquCKa;I XHUMHUA

2.1

Hemetamnsl. IlonmoxeHue HeMeTalJIOB B Hepnommecxoﬁ CHUCTEMC
XHUMHNYCCKHX DJICMCHTOB I[I/I MenpeneeBa u 0COOEHHOCTH CTPOCHUA aTOMOB.
dusznyeckue CBOMCTBA HEMETAJJIOB. A.]'IJ'IOTpOHI/IH HEMCTAJIIIOB (Ha IIpuMeEpe

KHCTopoa, cepsl, pocdopa u yriaepoaa)

2.2

XUMUYECKUE CBOMCTBA BAXKHEWIIMX HEMETaJUIOB (TaJlOr€HOB, CEphl, a30Ta,
docdopa, yraepoga U KpeMHHS) W HX COEAUHEHHMH (OKCHJIOB,
KHUCIIOPOJICOAEPKAIUX KHUCIOT, BOJOPOAHBIX coenuHeHuil). [lpumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue meramioB B Ilepuoguueckoil cucteMe XUMHYECKUX
anementoB J.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX

o0oyouek aToMoB MeTaisioB. OOumMe Qu3NUEeCKUe CBOMCTBA METAJUIOB.




CrutaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN DS HAPSDKEHUN METAIIJIOB
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, KaJIMM, KaJdbLUM,
MarHui, aJlOMHHHUM, IIUHK, XpOM, JKeJie30, MeJlb) U UX coenuHenuid. OOmume

CHOCOOBI TIOYYCHHS METAJUIOB. [IprMeHEeHE METAIIIOB B OBITY M TEXHHUKE

2.5

I'enetmueckas CBS3b HCOPraHNM4CCKUX BCIICCTB, MPUHAMICKAIINX K

Pa3IMIHBIM KiIacCaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 00€crieUeHUM 3KOJIOTHYECKOM, YHEPTeTHUYECKON W TMHIIEBOU
0€30MacHOCTH, pPa3BUTHM MeIUIUHBL. [lOHSATHE O HAay4YHBIX METOJax

II03HaHUA BCIIIECTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBinenuss 00 O0OmMMX HAYYHBIX MNPUHLIMIAX MPOMBIIUIEHHOTO
MOJTYy4YEHUs] BaXXKHEHIINX BEIIECTB. UEIOBEK B MUPE BEIIECTB M MaTEPHUAIIOB:
BAKHEWINIME CTPOUTENBHBIE MaTEpPHUANbl, KOHCTPYKIHOHHBIE MAaTEpHUaJbl,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepHabl s 3JEKTPOHUKH, HAHOMAaTEPHUAIIbI,

OpraHMyYecKre U MUHEpaIbHbIE YI00peHus

3.3

XumMusa u 3J0pPOBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
MpernaparoB, TpaBuia OE30MacCHOTO WCIIOJIB30BaHMs TMPENapaToB OBITOBOM

XHUMHHU B HOBCG,I[HCBHOI;'I KHU3HU
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