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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEero oOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (DOOIl  COO), mpencraBienHeix B DenepanbHoOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c yuétrom Konueniuu
npenojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickoii ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTebHbIE TPOTPAMMBI, 1 OCHOBHBIX TMOJI0XKEeHUN «CTpaTeruu pa3BUTUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONPEISTICHUIO
oOmieil crparerns OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHS OOYYAIOITUXCS
cpeacTBaMu ydeOHOro mpenmera «Xumusi» s 10—11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO MX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XUMHUYECKOTO O0pa3oBaHUs. OTH ILEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIEH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOAHOM cpefe. PeanuzyeTcs xumudeckoe oOpa3oBaHue
oOydJarommxcs Ha YPOBHE CpPEIHEr0o oOO0Iero oO0pa3oBaHUS CpEACTBAMHU
yaeOHOTO TmpeameTa «XUMHUS», COJEpPXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CrelM(PUKA HAYKU XUMUH, €€
3HAYEHUS B MIO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
y4€TOM OOIIMUX MeJled W NPUHUUIIOB, XapaKTePHU3YIOIIHUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero ooOmero oOpa3oBanmsi B Poccuiickoi
Oenepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIHM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaJA B (OPMHUpPOBAHUE PALMOHAIBHOTO
HAy4yHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO MpEJCTaBlIeHUs 00



OKpYXAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI U YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAaHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa CO3MJaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjeHa Ha
perieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTHYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOUIMMM LEISAMH W MPUHIIMIIAMU CPEAHErO OOIIero
oOpazoBanus cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIiA
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) MM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKIIOUYECHUS B JKU3Hb COI[MYMa,
IPOJIOJDKEHUsST 00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBistonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmass U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMITIOHEHTOM COJIEpYKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUHM (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OpraHuueCcKord XuMuu. @OpMUPOBAHUE TAHHON CUCTEMBI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreurBaeT BO3MOKHOCTH PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUN, 3aKOHOB U TEOPU XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpPMHpPOBaHA B MPOTpaMME MO XMMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuaia M 0OyCIOBIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  Da3BUTHEM 3HAaHUW HA  OMpEAeIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXHUMHUYECKUX H DJIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHuu BemecTB. CBeneHus 00 H3ydaeMblX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB O  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opraHumdeckod XAMHU
MOJIYYarOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl T[EpBOHAYAIbHbIC MPEACTABICHUS O XUMHYECKOW CBS3H,



KJIACCU(DUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XUMHUYECKOU pEaKIIUH.

[long HOBBIM yriaoMm 3peHHss B MpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUs
TEOPETUYECKU Marepuanl H (AKTOJIOTMYECKHE CBEIECHHUS O BEIIECTBAX U
XUMHYeCcKor peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMHS» 00y4arouuMcsl MPeOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHHE (DYHKLMA 3TOTO 3aKOHA —
oT 00001aroIIei 10 OOBIACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEWINIMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTEKaHusd AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKaHHS, HUMEIOIIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAJHON XapakTep. DTH 3HaHMUS CIOCOOCTBYIOT MOHHUMAaHHUIO B3aMMOCBSI3U
XUMHHM C JPYTMMU HayKaMH, pacKpbIBaloT €€ pojib B I03HABATEIbHON U
PAKTUYECKON AESTEIBHOCTH YEIO0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOsiemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBaTh HMHGOPMALMIO M TMPUMEHATh €€ JUIsl TOIMOJIHEHUS 3HaHHM,
pEIIeHHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom copepikaHue yuyeOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS
U3y4YeHUsS  OpPUEHTHPOBaHO Ha  GOpMHpOBaHME y  OOydYaroOlmUXCs
MHUPOBO33PEHUYECKOM OCHOBBI /I MOHUMaHUS (GUIOCOPCKUX HIICH, TAKMX KakK:
MaTepUalbHOE  EJUHCTBO HEOPraHMYECKOr0 U  OpPraHWYecKOro Mupa,
00yCIIOBJIEHHOCTb CBOMCTB BEIIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBICHUI MYyTEM SKCIIEPUMEHTA U PELICHUS] TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIN XUMUHU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpodieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS,, CO3JaHUSA HOBBIX TEXHOJIOTHMH U
MaTepuasnos.

B nmane pemeHus 3amay  BOCHHUTAHMS, Pa3BUTUS M COLMATU3ALNU
OOy4JarommXcs MPUHATHIC MPOTPAMMOKN MO XWMHH TOAXOMBI K ONPEIEICHUIO
CONEpKaHUS W TIOCTPOCHHUS TIpeIMeTa MPeayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEpPCAJIbHBIX YYE€OHBIX JEHCTBUM, HMEIOIUX ©0a30BO€ 3HAYEHHUE IS
pPa3IUYHBIX BHUJOB JIESITEIBHOCTH: pELICHUSI MpOOJieM, TOWCKa, aHaIu3a U
00paboTKM  MHpOpPMALIMK, HEOOXOAUMBIX i1 TNPHOOPETEHHUS  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTH, 3aHMMAIOIIECH BajKHOE
MECTO B NMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMHUU KakK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk M HAa YPOBHE CpeAHEro oOmero oOpa3oBaHUs, MpHU
OTIPENICNICHUH COJCPKATECIbHOW XapaKTEPUCTUKHU IIeJIe W3y4YeHUs MpeaMera
HalpaBJICHUEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKHM Kak oOOJaCTU COBPEMEHHOTO
€CTEeCTBO3HAHUS, MPAKTUYECKOU JIESITEIHLHOCTH YEJIIOBEKAa U KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOHN KyJbTyphl. C METOAWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACNICHUIO IeJied M3y4YeHHs TpeaMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opMupoBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaK Ba)KHCHIICH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHHUMAaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHEH UX Pa3BUTHs U CTAHOBJIICHUS,

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAyYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
npuoOOpeTeHuss yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUHN, UMEIONIUX MECTO B MPHUPOJIE, B MPAKTUUYECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIIEPHMEHTA,
cOOJIFOICHUEM TTPaBHII 0€30IMacHOr0 0OpaIeHHsI C BENECTBAMM.

Hapsimy ¢ »TuMm, comepkarenbHas XapakTEepHCTHKA IeIe u 3aaad
M3Yy4YeHHs TMpeaMeTa B MpoTrpaMMe MO XMMHH yTOYHEHa W CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHa&TCA
MPEANOYTeHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  Oo0ydeHus,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE Ha00poM 3HaHWH, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITOCO0AMH U YMEHUSMH aKTHBHOTO TIOJYICHHS 3HAHUN
Y IPUMEHEHUS UX B peajbHOM KU3HM JJIsl PEIICHHSI MPAKTHUECKHUX 3a/1a4.

B cBa3u ¢ 3TMM mpu w3ydeHHWH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAaUYCHWE MPUOOPETAIOT TAKKE 1SN U 3a7a9H, KaK:



aganTanus OOyJaloIHUXCA K YCIOBUSM JTHUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (GOpMUPOBAHHE WHTEIUICKTYaJbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATETLHOMY  TPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dbopMupoBaHUE y OOYYAIOIMIMXCSA KIFOYCBBIX HABBIKOB (KJIFOYECBBIX
KOMITCTEHIIUH), UMEIONUX YHHBEPCAIbHOE 3HAYCHHE IS PA3JTMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MpooOsieM, TOWCKa, aHaiu3a W 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XUMHUYECKHUX MPOIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYAIBHBIX M TBOPYCCKUX
CrOCOOHOCTEM O0yYaromUXCsA: CHOCOOHOCTH CaMOCTOSATENIBHO MNPHOOpETaTh
HOBBIC 3HAHUSA IO XUMHUU B COOTBETCTBUHU C >KM3HECHHBIMH TOTPEOHOCTSMH,
UCII0JIb30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIC TEXHOJIOTMH JUJI IIOMCKa |
aHanu3a Y4YeOHOH ©W  HAy4YHO-NONYJSAPHOW HWH(OpPMAIUU  XUMHUYECKOTO
COJICpKaHMS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IpPU IUIAHUPOBAHWUU U
IPOBECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyYMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHHM, €€ BaXKHOW POJM B pENICHHWH TI00abHBIX IPOoOJIeM
paIoHaILHOTO TIPUPOIOTIONIH30BAHMS, TTOMIOJIHEHUS SHEPIeTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PABHOBECHs, OCO3HAHHS HEOOXOIUMOCTHU
OCpe’)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 3I0POBBIO, a TaKKe
MPUOOPETCHHS ONBITA HCIIONIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAlUsIX, CBA3aHHBIX C XUMUYSCKUMU SBJICHUSIMHU.

B ydeOHOM murane cpemgHero oOImiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOAUT B COCTaB MpeIMETHOM o0macTu «EcTecTBEeHHO-
Hay4IHBIC MPEIMETHI».

OO6mee 49ucao0 YacoB, OTBEAEHHBIX JUIS M3YYCHUS XUMHH, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopazoBanus, cocrapiser 68 gacos: B 10 kimacce — 34
yaca (1 wac B Hememo), B 11 kmacce — 34 wyaca (1 wac B Hexneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKOl XUMMH

IIpenmeT opraHnyecKkon XMMHUK: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
B MOJYYEHUU HOBBIX BEIIECTB U MaTepUaNIOB. Teopusi CTPOCHUSI OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMybl OpraHUYECKUX BEIIEeCTB. [ OMOJIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIMHEHUAX — OJITUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJ1accuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomeHnknaTypa opraHu4eckux COeIMHEHUH (CHCTeMaTH4eCcKas) 1 TPUBUAJIbHBIC
Ha3BaHUs BaXXHEHIINX NPEACTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCMEPUMEHTANIBHBIE METOJbl M3y4YE€HHUS BEIIECTB M HUX MPEBPALLICHUN:
O3HaKOMJIEHHE ¢ 00pasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB [0 IMPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHUe, 00YyTJIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHbI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU psAa. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XWMUYECKHE CBOMCTBA
(peakuuy 3aMEIIEHHUs] U TOPEHHUsI), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (HU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATallMd, OKHUCICHUS H
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Anxanuensl: Oytanues-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOTO Kay4yKa U PE3UHBL.

AJIKMHBI: COCTaB W OCOOCHHOCTU CTPOCHHS, TOMOJIOTMYECKHUI psI.
ANIETWIEH — NPOCTCUINNKA TMPEACTABUTENb aAJKHWHOB: COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHE  CBOWCTBA  (peakuuW  TUAPUPOBAHUS,
rajioreHupOBaHUs, TUIpaTallii, TOPEHHUS ), OTYYCHUE U TPUMEHEHHE.

Apenbl. beH3ou: cocTaB, cTpoeHHe, PU3NUECKUE U XMMUYECKUE CBOMCTBA
(peakuuy TrajJoOreHUPOBAHUS U HUTPOBAHUS), IMOJIYYEHUE U MPUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmeda (peaxyuu
2aN02eHUPOBAHU U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTnyeckas CBA3b MEXKAY YIVIEBOLOPOAAMU, INPUHALJICKAUMU K
pa3JIMYHBIM KJlaccaM.

IIpupoaHble MCTOYHUKU YIIIEBOAOPOAOB. IIpupoAHbIN ra3 U NHOIYTHBIE
He(dTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. Cnocoodsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), nmuponus. IIpoaykTsi
nepepaboTku HedTH, HMX MPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnHblii yrosib 1 MpoAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUMN:
O3HAaKOMJIEHHE ¢ O0pa3laMu IUIAaCTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hepte» n  «VYromp», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJICHUE MNPAKTUYECKOW pabOThI: MOJTyYEHUE
ATUJICHA U U3yYECHHUE €r0 CBOWCTB.

PacuétHrlie 3agaun.

Boruncnenuss mo ypaBHEHUI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconep:xamue oprann4yecKue coeJuHEeHUs

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKUE CBOMCTBa (peakluMM C aKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeMCTBUE METaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIJIMKOAb W TJIULUEPUH: CTPOECHUE,
duznueckre M XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJllaMH, KaueCTBEHHAsl PEaKUUsl Ha MHOIOaTOMHbIE cMpThl). [lelicTBre Ha
opraHusM 4esoBeka. [I[puMeHeHune rmmnepruta u STUICHIJIMKOIIS.

@deHoM: CTpOEHHWE MOJICKYJbI, (U3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowvi. DopMmanpaerun, aneTaIbIETHI: CTPOCHHE,
¢u3nyeckne 1 XUMUYECKHE CBOIMCTBA (peaKIMU OKUCIIEHUS U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
o0mme Jans Kiacca KHCJIOT, peakius JTepuduKanuu), TMOTydeHHe MU
npuMeHenune. CteaprHOBas U OJIEMHOBAsI KMCIIOTHI KaK IIPEACTABUTENIN BBICIINX



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

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponus
cnoxkubix  3¢pupoB. Kupsl. T'uaponus kupoB. IIpuMeHeHHe KHUPOB.
buonornueckas posip KUpPOB.

VYrneBoabl: cocTaB, KilaccU(pUKaIUs  yIrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHbsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B NMPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnronosa kak npupoinbie nojuMepsl. CTpoeHue Kkpaxmainia u
1eUTroo3el.  DU3NUeCKne W XUMUYECKHE CBOMCTBAa Kpaxmaia (THIPOJIu3,
KaueCTBEHHAs PEaKIvs C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YCHHUS BEIIECTB M WX IPEBpaIlCHUMN:
poBeicHUE, HAOJIOJCHUE W ONMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcuaoMm meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOIEHUCTBUE TJIMIEPUHA C
rugpokcuaom wmenu(Il)), anpaeruyioB (OKHCIEHHWE aMMHAYHBIM PaCTBOPOM
okcuna cepebpa(l) m rumpokcumom menu(Il), B3ammopeicTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJACHUE NPAKTUYECKOW pabOThl: CBOMCTBA PAacCTBOpAa YKCYCHOMU
KHUCJIOTHI.

Pacuérurnle 3a1aun.

Boruncienust mo ypaBHEHHI0O XHMHMYECKOM peakiuu (Macchl, 00BEMa,
KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTcoaepxKanue OpraHnuecKue COeTMHEHHS.

AMUHOKHCTIOTBI ~ KaKk  amM(pOTepHbIE  OpTraHWYECKHE  COCIMHCHHS.
@u3nuecKkue U XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsipHbIE coeauHeHusd. [lepBuunas,
BTOPUYHAsI U TPETUUYHAsl CTPYKTypa OelkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIIKU.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUMN:
HAOJIFOICHUE W OINHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OEIIKOB
IIpPU HArPEBAaHUHU, IBETHBIE PEaKIMK OEJIKOB.

BricokomoJiekyJsIpHbIE COeIMHEHUS



OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCTUHEHUM:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U ITOJTHKOHICHCAITHS.

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 Kiracce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIOTe3a, 3aKOH, TECOpHWsS, aHAJIW3, CHUHTE3, KiIacCU(UKAIMS, MMePUOTHIHOCTD,
HaOII0/ICHNE, N3MEPEHHE, SKCIIEPUMEHT, MOICITHPOBAHHE.

@dwuszuka: Marepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEeKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3NUYCCKUE BEIIMUUHBI U CIMHUIIBI MX U3MEPCHHUSI.

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

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIMAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHIEBbIE MPOAYKTH, OCHOBBI PAIlMOHAIBHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIE M KOCMETUYECKHE MpenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMNblL. DJIEKTPOHHAs
00o0y04Ka. DHEPreTHUECKUe YPOBHU, TIOTypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuoamueckas cucTeMa XHMMHYECKUX
anemenTtoB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cuctemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMYECKUX DJIEMEHTOB U OOpa3yeMbIX UMM TMPOCTHIX U CIOMNKHBIX
BEIIECTB IO TpynnaM M IEpHOoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIbl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIAPHAS U MOJISIpHAS, HIOHHAs, MeTajInueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XWUMHUYECKON CBsA3UM (OOMEHHBIH U JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEIMIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUITMYECKON PEIIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanus  HeopraHM4eCKUX  COCAMHEHHI. Homenknarypa
HEOpPraHWYECKUX BelecTB. ['eHeTuueckasi CBSI3b HEOPTraHUYECKUX BEIIECTB,
IIPUHAUICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKUX peakluii B
HEOPraHUYECKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lU4YHBIX (HAKTOPOB.
OOpatumbie peakuuu. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYeCKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnextponuTuyeckas nuccoruaius. CUibHbIE W CJIa0ble SJEKTPOIUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCTasA, HEUTpalibHasl, IEJI0YHASI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALCHUMN:
neMoHcTpauusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAIITUIECKUX PEIIETOK, HAOIIOACHHIE
U OIKCaHWE JEMOHCTPAIIMOHHBIX W JIADOPAaTOPHBIX OMBITOB (pa3joKeHUE
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACIICHUE CPEAbI
pacTBOPOB BEHIECTB C IIOMOLIBK YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUU
MOHHOTO OOMEHa), MPOBEJACHUE MPaKTUUECKON paboThl «BiusiHUE pa3IMYHbBIX
($aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaum.



Pacy€Tel 1no ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIBb30BAHUEM IMOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

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

XUMHUYECKHUE CBONCTBA BAKHEUIINX HEMETAIIJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamibl. [Tonoxenne metaiioB B [leproandeckoil cucreMe XuMUYECKU X
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamuioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN P/l HATTPSIKEHUN METaJJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIUM, KaJIbIUH,
MarHui, aJtOMUHUHN, IUHK, XPOM, KEJIE€30, MEAb) U UX COETUHECHHIA.

OO61mume crocoObl MmoJy4eHus: MeTasuioB. [IpuMeHeHe MeTamuioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJJIEKINHU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIUIOB, PEIlICHUE
AKCIIEPUMEHTATBHBIX 3aj/lay, HAOJO/IEHUEe W OINMMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHME THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAUYECTBEHHBIE pEAKIUU HA KATHOHBI
METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTpl Maccel BemecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MAacCe WM 00BbEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponb xumun B 00€eCrieueHUH SKOJIOTHUECKON, IHEPIETUUECKON U MUIIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKNX PEAKLUN.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIIAX [POMBIIUIEHHOTO
MOJY4YE€HUS] BAKHEUIINX BEILIECTB.



YenmoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHNE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I JIEKTPOHUKH, HAHOMATEPHabl, OpPTaHUICCKUE U MUHEPATbHBIC
yInoOpeHus.

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

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEAMETHBIX CBSI3ed TPU  M3yYeHUW OOmIeH u
HeopraHM4ecko xuMuH B 11 Kilacce OCYIIECTBIISICTCS Yepe3 HMCIIOJIb30BaHHE
KaKk OOINMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJISl OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO01IHe eCTeCTBEHHO-HAYYHbIC TIOHSTHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIacCU(pUKalUs, MEePHOINIHOCTh, HAOIO/ICHNE,
HKCIIEPUMEHT, MOJICITUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, dHEPrus, Macca, aTOM, 3JICKTPOH, IPOTOH, HEHWTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJICKYJIa, JHEPreTUYSCKUH YpPOBCHb,
BEIIECTBO, Tell0, OOBEM, arperarHoe COCTOSHHUE BeEHIeCTBa, (U3HUYECKUE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHM3M, OJKOCHCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanmbl, TOPHBIE TIOPOJBI, IOJIE3HBIE HCKOIMAEeMBbIC,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEILHBIX MaTepHasoB, CEIIbCKOXO03SIICTBEHHOE
IPOU3BOJICTBO, TUIIeBast IPOMBIIIJICHHOCTD, dapmarneBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaJIOB, AIIEKTPOHHAS MPOMBIIIEHHOCTD,
HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOydJaromuMucsl TMPOrpaMM CpelHero oOiiero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeMeTHBIM H TpeAMeTHbIM). HaydHo-meTogudyeckoid OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SABISIETCS CUCTEMHO-IESITETbHOCTHBIN MOIXO0.

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 —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEICHUIO;

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
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpeAMeTa «XHMHS» TOCTUTAIOTCS B
€ANHCTBE YYEOHOW M BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOpMaMH M TIPABHJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMH TIpoIleccam
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OMBITA TMO3HABATEILHOW M TPAKTUYECKON IEATEIHHOCTU
O0OyYaroMMXCs 0 peaanu3aiiy IPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS :



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

MPEJCTAaBICHUS. O COLMAIbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JEATEIILHOCTA TPH CO3JaHUHU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY H
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMYHbIX BUOB YU€OHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TPOIIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHUSI HaYKH €CTh PE3ybTaT
JUTUTENIBHBIX ~HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M T03HABATCIBbHBIX MOTHBOB B TMOJYYEHHUH U TMOCIEAYIOIIEM
aHanu3e  HWHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE U MOCTYNKHA CBOMX TOBAapUILIEH C
NO3WLIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU 3THX
MOCTYIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEeH 3J0pOoBOro M 0Oe30macHoro olpasa JKWU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (H3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHnst MpaBui 0€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI LEHHOCTH TMPaBWJI WHIUBUAYAJbHOTO U KOJUIEKTUBHOIO
0e30macHOT0 TOBEJACHUS B CUTYyalMSAX, YTPOXKAIOMUX 3J0POBBI0 W JKU3HU
JIIOJCH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebieHust aakoroisi, HAPKOTUKOB, KypeHHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TOJE3HOM, TBOPYECKOM M JPYrux BHIAX
NeSATeNIbHOCTH;

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

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 1O XUMUH;

yBOXEHUSI K TPyAy, JIOISIM Tpylda U pe3yiabTaraM TpYI0BOH
NeSATeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPacKTOPUU
oOpasoBanus, Oyayuield npodeccuu U peann3aiii COOCTBEHHBIX JKHU3HEHHBIX
TJIAHOB ¢ YYETOM JIUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB
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
JEeUCTBUSIMMU:

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
ETISIMU;

UCIIOJIH30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHBIC NMPU3HAKK MMOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIOIIHE TTOHATHS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(UKAIUU BEUIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh MNPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAECMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIOUCHHUS;

NPUMEHSATH B  TMPOLIECCE IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpEJCTABICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIUM — TMPU PEIHICHUH YUeOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3aJlad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEICTABICHUS JJ1s1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB U XUMHYECKUX
peaKiu;

dbopMmynupoBaTh IEAM M 3aJa4d  KWCCIICJIOBAHUS, HMCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIC BOMIPOCHI B Ka4ECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO IUIAHUPOBAHUA M IPOBEACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOJOM  TpoOLiecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pPEe3yAbTATOB MCCIEIOBAHMS, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIaHHOM
pabore;

OpuOOpeTaTh OMNBIT YYEHUYECKOM UCCIIEeNOBAaTEIbCKOM M IPOEKTHOM
NEeSTENbHOCTH, MPOSABIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MO3HAHUS.

3) paboTa ¢ nunpopmanmeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHMKAX HWHPoOpManuu (Hay4yHO-
HOMYyJsIpHAsl JIUTEpATypa XMMUYECKOIO COJAEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh HHPOPMAITUIO PA3TUYHBIX BUAOB U (GOpM
peACTaBICHUS, KPUTUYECKH  OLEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

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

pUOOPETaTh OMBIT MCIOIB30BaHUS WH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA S3bIK B KA4eCTBE CpEICTBA MpuU padoTe ¢
XUMHYECKOW WHGOpMAIEl: MPUMEHSTh MEXKIpeAMETHbIe ((Ppu3nuecKkue u
MaTeMaTH4YeCKWe) 3HaKW W CHUMBOJIBI,  (GopMyibl, aOOpeBUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIB30BaTh M MpPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HarJISIAHOCTH.

OBiaseHne yHMBEpPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMoil TeMbl B XOJe Juanora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYITUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTAllMEN PEe3yJbTaTOB MO3HABATEIBHOU NI€SITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TpH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCHEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB U3YYae€MbIX BEIECTB, peaiu3allid Y4€OHOrO MPOEKTa U
(dbopMyIHpOBaTH BBHIBOJABI MO pe3yJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM
COTJIACOBAaHMSI MO3ULIUM B X0J1e 00CYKJIeHHSI U 0OMEHAa MHEHUSIMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY J1€CTBUSIMH:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpEJIaraéMblii alroputM JEHUCTBUN MpuU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBaTeNIbCKUX 3a/]ad, BbIOMpaTh HauOoliee
3¢ (exTUBHBIN coco0 MX pelleHHus ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBISATh  CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATHI

10 KVIACC

[IpenmeTHbIe peE3yabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUU B TO3HAHWUU SIBJICHUU
npupoabl, B (QOPMUPOBAHMHM MBIIUICHUS U  KYJIBTYpbl JUYHOCTH, €&
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PeIIeHUs MPAKTHUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATUS (XUMUYECKUH JIIEMEHT, aTOM, 3JIEKTPOHHAas
o0oyoYKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHas Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(byHKIIMOHANIBHASL TPYyNNa, paauKall, U30MEPHs, HU30MEpbl, TOMOJOTUYECKUI
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COCIUHEHHS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsI CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE ITIOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHWMHUYECKUX SBICHUH, (DakTomornyeckue
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MACHOM HCIOJb30BAHUU
BAKHEUMIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEATeIbHOCTH
YEJI0BEKa,;



c(OpPMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPU OIIMCAHUHU COCTaBa, CTPOCHHUsS U MPEBPAICHUN OPTaHUYECKUX COCTMHEHU I,

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO CUMBOJIUKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMys1 OpPraHMYeCKMX BELIECTB W YpPaBHEHHM XHMHYECKHX peaKUuH,
M3TrOTaBIUBATh MOJIEIIN MOJIEKYJI OPraHUYECKUX BELIECTB JJIS MIUTFOCTPALUNA UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHM YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB [0 HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHul (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXk allue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS), NaBaTh UM Ha3BaHUS IO
cuctematnueckoit Homenkinarype (IUPAC), a takxe NpuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITWUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJIMKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, aleTalbIerua, MypaBbuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEapUHOBAas KHUCIOTA,
rII0K03a, (pyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

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

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATh TMOJOXKEHHUS TEOPUU CTPOEHUS
oprannyeckux BemectB A. M. bymiepoBa mns 0OBsICHEHHMS 3aBUCHMOCTHU
CBOMCTB BEIECTB OT HX COCTaBa U CTPOCHHUs; 3aKOH COXPaHEHUs MacChbl
BEILECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu30oBaThb COCTaB, CTPOEHHUE,
¢u3nyeckue U XMMUYECKHE CBOIMCTBA TUIIUYHBIX IMPEICTAaBUTENIECH Pa3INUHBIX
KJIACCOB OPraHWYECKUX BELIECTB (METaH, 3TaH, dTWUIECH, NPOIMWIEH, aleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTIIUKOJIb,
IIIMIEpUH, (EHOJI, aleTanbIerul, MypaBbuHas U YKCyCHask KHCIOTBI, IJII0K03a,
Kpaxmal,  LEJUIFJIO33a, aMHHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKIY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YIJI€BOJOPOAHOTO ChIpbsl (HE(pTh, MPHUPOAHBIA Ta3, Yrojb), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIUHCICHHS MO XUMHUYECKUM
YpaBHEHUSM (Macchl, 00bEMaA, KOJIMYECTBA UCXOAHOIO BEIECTBA WA NMPOAYKTa
pEeaklUuy IO U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOIO M3 HCXOIHBIX
BELLECTB WM MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOM 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCHOJIb3YEMBIX B XUMUU MIPU U3YUYEHUH BEIIECTB
M XUMHYECKMX  SIBJIeHUH  (HaOMroleHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HUCMOJIB30BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMUYECKOW MOCYI0M W Ja0opaTOpHBIM O0OpYyJOBaHUEM, a TaKXKe IpaBuUiia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKUIM
AKCIEpPUMEHT (TIpeBpallleHrdss OpPraHWYECKUX BENIeCTB MpPH HaArpeBaHUU,
MOJIyYeHUE HDTUJIECHA W M3YUYEHUE €ro CBOMCTB, KAayECTBEHHBIC PEaKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TP HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPABWIAMHU TEXHUKH OE€30MACHOCTHU TPH
oOpallileHnH C BeIIeCTBaMU M Ja0OpaTOPHBIM O0OpYJAOBaHUEM, MPEACTABIATH
pe3yiabTaThl XUMHYECKOTO OHKCIepUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE JTHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJy4YaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeJCTBAa MacCOBOMU
uHpopmanuu, MHTepHET U APYTHX);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh  TIpaBUjIa  DKOJIOTHUYECKH
11EJIECO00pa3HOT0 TOBEIEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJSIX
COXpaHEHHMsI CBOETO 3/10POBbS M OKPYKAIOILIEH NPUPOIHON Cpeibl, OCO3HABATH
OMAacHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI OMNPEIEIEHHBIX OPTaHUYECKUX
BEIECTB, MoHUMas cMmbich mokasarens [1/IK, moscHATh Ha mpuMepax crocoObI
YMEHBUIECHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JECUCTBHUS HAa OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl ¢ OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CHEThIX W CIA0OBHASIIAX OOYYAIONMUXCs: YMEHHUE HCIIOIh30BaTh
penbe(HO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpains mgig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpenmerHble pe3yibTaThl OCBOEHUsI Kypca «OOmias U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPAKTHYECKUX
3a1a4 ¥ 9KOJIOTMYECKU OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpELE;

BJIQJICHUE CUCTEMOM XMMHUYECKUMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAONINE TOHATUS (XUMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KpUCTAITNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JUCCOLMALIUS, OKHCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOU pPEaKIMK, XMMHUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneena,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUsS U MPEBpPALICHUS
SHEPIUM MPU XUMHUUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOINYECKHUM SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUS, JI€KallMe€ B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMHMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIC MPU3HAKH MOHATHIA,
yCTaHABIIMBaTh HMX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
IIPY OIUCAHWH HEOPTaHUYECKUX BEIECTB U UX MPEBPALICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
cocTaBlieHUs (QOpMyNI BEMIECTB M YPAaBHCHMH XUMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yrieKUCcIblid ra3, aMMHuakx,
ran€Hasi U3BeCTh, HETalI€Hasi U3BECTh, MUTHhEBAs COA, MTUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUH ONPENeNsATh BAJICHTHOCTb U CTEIEHBb
OKHCJICHUSI XUMHUYECKHUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTABA, BUJI
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasi, BOJOPOJIHAS) B
COCMHEHUAX, THI KPUCTALINYECKOW PEMIETKM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJibl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCMHEHUN;



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

c(hOpMUPOBAHHOCTh YMEHHM PaCKpBIBATh CMBICI MEPUOAUYECKOTO 3aKOHA
JA. W. MenneneeBa M IEMOHCTPUPOBATH €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, UCNONb3ysd MOHATUA «S-, p-, d-
BJIEKTPOHHBIE opOuTammy, «QHEPTreTUYECKHUE YPOBHI, OOBICHATH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKHUX
anemeHToB JI. 1. Menneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB pa3IUYHBIX KJIacCOB,
NOATBEPKJIAaTh CYIIECTBOBAHWE MEHETUUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMUPOBAHHOCTh YMEHUS KJIaCCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH T10
Pa3IMYHBIM MpU3HAKAM (YMCIY U COCTAaBy PEarupyroliux BEIIECTB, TEIIOBOMY
ety peakiuy, N3MEHEHUIO CTEIIeHEeH OKUCICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIuM, Y4acTHIO KaTaJlu3aTopa);

c(hOopMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHCHUS PEAKIUN pazIMYHbBIX
TUIIOB, TIOJIHBIC W COKpalIéHHBIE YypaBHEHUS peakIMi HOHHOrO OOMEHa,
YUYUTBHIBAsA YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAIOIINE
KaYECTBCHHBIA COCTaB PA3JWYHBIX HEOPTaHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pPacTBOpax
HEOPraHWYECKHUX BEIIECTB;

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

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PEaKIHH OT Pa3IudHBIX (HAKTOPOB; XapakKTep CMEHIeHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTI
Jle llatenbe);

chopMHUPOBAHHOCTh YMEHHUN XapaKTEepU30BaTh XHMHYECKHE IPOIIECCHI,
JIe)KaI[Me B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUs CEPHOM KUCIOThI, aMMHUaKa, a



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

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS C UCIOJIB30BAHHEM
TIOHSTUS «MaccoBas J0Ji BEIIeCTBA B pacTBOPE», 00BEMHBIX OTHOILICHHM Ta30B
pU  XUMUYECKUX PEAKIMAX, MacChl BeEIIeCTBA WM 00bEMA Ta3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3((eKTa peakiuyu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh  YMEHHMH  CcOOJIIOJATh  MpaBUia  TOJIB30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIONHATH XUMUUYECKHUH
IKCTIIEPUMEHT (pa310KeHUE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICJICHUE CpPElIbl PAcCTBOPOB BEIIECTB C IOMOIIBID YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMUMHYECKOU
peaKkIuu, peakiuu HOHHOr0 OOMEHAa, KayeCTBEHHBIC PEaKIluu Ha Cyibdart-,
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 J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATh PE3yJIbTAThI
XUMHUYECKOT0 JKCIepUMEHTa B (hOpME 3alUCH YPaBHEHH COOTBETCTBYIOIIMX
peakiuii u GOpMYyJIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJU3HPOBATh XHUMHYECCKYIO
uH(OpMaILIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOMU
KOMMYHHKaIMK, MHTEpHET U ApyTrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
1eJIECO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JESITEIBHOCTH B IEAX
COXpaHEHHMsI CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacHOCTh BO3JEHUCTBUS HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAIlEHUs] UX BPEIHOrO BO3JEHUCTBUS Ha OPraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISAIONICH €CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIH XHUMHH
B TMO3HAHUM SIBIICHUH TPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSl pEIICHHs MPAKTUYCCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHHUM, KOTOpAas BKIIIOYAET:
OCHOBOIIOJIATr AFOIINE MOHATHUSA (Monexymna, BAJICHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKAsl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, YIJIEepOIHBIA CKENeT,
(GyHKIMOHANBHAS — TpyIIa, paaukall, H30Mepusi, H30MEpHI,
FOMOJIOTUYECKHUI psAll, TOMOJIOTH, YIJI€BOJAOPOAbI, KHUCIOPOA- H
a30TCOJIEp>KaIlie COeTMHEHUS, OMOJIOTHYECKH aKTUBHbBIE BEILIECTBA
(yrieBojpl, JKHUpBI, O€IKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(TeopHsi XMMHUYECKOTO CTPOCHHsI OpraHHMYecKux BemecTB A.M.
ByrtnepoBa), 3aKOHOMEpPHOCTH, CHUMBOJIMYECKUN S3BIK XHMHH,
(hakToNOrMUecKue CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMITUX HEOPraHUYeCKUX U
OpPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON AEATEeIbHOCTH

YCJIOBCKA

1.3

C(I)OpMI/IpOBaHHOCTL YMGHI/Iﬁ BBISABIIITE XAPAKTCPHBIC IMPU3HAKU
HOHHTHﬁ, YCTaHaBJINBATb ux B3aMOCB3b, HCIIOJIb30BAaTh
COOTBCTCTBYIOIIHUC IOHATHUA IIPpU OIMMUMCAHUH COCTaBa, CTPOCHHUA U

NpeBpalleHUI OPraHUYeCKUX COSIMHEHUN

1.4

C(I)OpMI/IpOBaHHO CTb yMCHHf/'I HCIIOJIB30BaTh XUMHUYCCKYIO

CUMBOJIMKY JJId COCTaBJICHHUA MOJICKYISIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, cOoKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN, U3TOTABINUBATH MOJIEIN MOJIEKYJI
OpraHMYECKUX BEIIECTB IS WUIIOCTPALIMM HMX XHMHYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopmMupoBaHHOCTE YMEHHU YCTAaHABIMBATH IMPUHAIICKHOCTH
N3YUYCHHBIX OPraHUMYCCKUX BCHICCTB II0 MX COCTAaBY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (rpymme) coeauHeHud (YyriieBoJA0pOIbI,
KHACJIOPOJ M a30TCO/IEPIKAIINE COSANHEHHS], BBICOKOMOJICKYIISIPHBIC
COGI[I/IHCHI/I?I), JaBaThb UM Ha3BaHUs 10 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdopMHUpPOBAHHOCTh YMEHHUS OTIPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKUX COECUHEHMSIX (OJMHApHBIE U KPAaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IOJIOKEHUS TEOpUHn
CTpoeHusi opraHnuyeckux BemectB A.M. byrneposa ans
OOBSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPaHCHUA MaCChl BCIICCTB

Yraesomoponasl. Kucnopoacoaepxkamue ¢ a30TCOAEpKaIIue

OpPraHNu4€CKUC COCANHCHMA. BI)ICOKOMOJ'IGKYJ'IHpHBIe COCIUHCHU

2.1

ChopMHUpPOBAaHHOCT, YMEHHH MPUBOJIWUTH TPUBUAILHBIC Ha3BaHUS
OT/AEIBHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOMUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIUICPUH, (PeHOJI, POopMaTbICTHI, alleTaabICT I,
MypaBbUHasl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIJIOTa, IJIF0KO03a, (PpyKTO3a, Kpaxmal, LeJIjI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(bu3uYecCKne W XMMHUYCCKHE CBOWMCTBA THUIMYHBIX IMPEACTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, STHJICH,
OpOMNuUiIeH, aneTuieH, oyraaueH-1,3, metundyranuen-1,3, GeHzon,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMIIEPUH, denon,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHCJOTBHI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aAMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MNPCACTABUTCIIAMU PA3JIMYHBIX KJIACCOB
OpPraHNU4YCCKUX BCIICCTB YPaBHCHUSAMHA COOTBCTCTBYIOIIUX

XUMUYECKHUX PeaKIfil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT
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C(I)OpMI/IpOBaHHO CTb YMCHHA XapaKTCpHU30BaThb HNCTOYHUKH




YTJIEBOJAOPOIHOTO ChIpbs (HE(PTh, MPUPOAHBIIA T'a3, Yroib), CIOCOObI
UX TepepaboOTKM W MPAKTUYECKOE MPHUMEHEHHE IPOIYKTOB

nepepadboTKu

XUMHS U )KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHWH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAay4yHOTO TMO3HAHHS, UCTIOJIB3YEMBIX B XUMHUU
IpU W3YYCHUW BCIISCTB M XWMHUYCCKUX SBJICHHH (HaAOIIOACHHE,
W3MEpEHUe, OKCIIEPUMEHT,  MOJICIIMPOBAHKE),  HCIIOJIH30BATh
CUCTEMHBIC XUMHUYECKHE 3HAHWUSA I8 TIPUHATHS pEIICHHHA B
KOHKPETHBIX KU3HECHHBIX CHUTYAIUSAX, CBSI3aHHBIX C BEIISCTBAMHU U

X IPUMCHCHHUEM

3.2

CdopMHUpOBaHHOCTH YMEHUW COONIOAATh MpaBHWa IOJH30BAHMS
XUMUYECKOHN MOCYI0N H JTabopaTOpHBIM 000PYAOBaHUEM, a TAKKE
nmpaBwjia OOpameHuss ¢ BEIeCTBAMH B COOTBETCTBUH  C
WHCTPYKIIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUpOBaHHOCTh ~ YMEHUH  IUIAHUPOBATh W BBINOJHSATH
XUMUYECKUN KCIIEPUMEHT (MPEBpAIICHUS] OPTaHUYECKUX BEIECTB
MpH HArpeBaHWM, TOJYYCHUE STHIIEHA W HM3YYCHHE €r0 CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JCHATYpAIHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE peaknuu OeIKkoB) B
COOTBETCTBMM C TMpaBWJIAMH TEXHUKH OC30MACHOCTH IpH
oOpalieHMH C BEIIECTBAMU U JIA0OPATOPHBIM 000PYAOBaHUEM;
IPEACTaBIISTh PE3yJIbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (hopme
3alMCH YPaBHEHHH COOTBETCTBYIONIUX PEaKIUid U GPOpPMYyTHUpPOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB
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ChopmMupoBaHHOCTh ~ YMEHHUW  MPOBOJUTH  BBIYUCICHHUS IO
XMUMHYECKUM YPaBHEHUSM (Macchl, 00bEMa, KOJTHMUECTBA UCXOIHOTO
BEIIECTBA WJIM IMPOJYKTa PEaKIMH MO WU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WIH TMPOAYKTOB

peaKiun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ KPpUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, MoJIy4acMyr0 M3 pa3HbIX UCTOYHUKOB

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

3.6

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

11€J1eCO00pa3HOr0 MOBEJICHUS B ObITY U TPYAOBOW JIESATEIHLHOCTH B




LESAX COXPAHEHUs CBOETO 3J0POBbS M OKPYXKAIOLIEH IPUPOIHON
Cpenbl, OCO3HABaTh OMACHOCTh BO3ACUCTBUSA HA XKUBBIE OPraHU3MBbI
OIPENENEHHBIX  OPraHMYECKUX  BELIECTB, IIOHMMAas  CMBICI
nokazarenss [IJIK (mpenenbHO JOMyCTMMOW — KOHLEHTpALUM),
HOSICHATHh HA IpUMeEpax crocoObl YMEHbIIEHUS U MIPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$I Ha OpPraHus3M 4YCJIOBCKa

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI OCBOEHHsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Brnanenune cucteMoOil XUMHUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIIAE  TOHATUS  (XMMHUYECKUH DJIEMEHT, aToM,
JNIEKTpOHHAsi 00o0JIouKa aroma, S-, p-, d-dJEKTPOHHBIE OpOHWTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIIATEIHLHOCTD,
CTEMEHb OKHWCJIEHUS, XUMHYECKas CBsI3b, MOJb, MOJSIpPHAsh macca,
MOJISIDHBIM 00BEM, KpHUCTAJUTMYECKasi PEHIETKa, TUIBI XMUMHUYECKUX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, pEaKIMd  HOHHOTO  oOMeHa),  pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJIMUTHI, SJICKTPOIUTHYECKAs TUCCOLMAIIMS,
OKHUCITUTENb, BOCCTAHOBHUTEIIb, CKOPOCTh XUMHUYECKOW pEaKIHH,
XUMHYECKOE€  paBHOBECHE); TEOPHM M 3aKOHBI  (TeopHs
AJIEKTPOJIMTUYECKON juccounanuu, Ilepmoanueckuit 3axon JI.W.
MenpeneeBa, 3aKOH COXPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOJIOTHYECKHE CBEICHHUS O
CBOICTBaX, COCTaBe, MOJYYEHHHM K OE30MAaCHOM UCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKHX BEIIECTB B OBITY W MPAKTHYECKOU

ACATCIIbHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ BBIABJIITE XapAaKTCPHBIC NPU3HAKU U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCHATb COOTBECTCTBYIOIIUC
IOHATHUA IIPpA OINHNCAHHUU CTPOCHHA U CBOMCTB HCOPraHN4YCCKUX
BCIICCTB U UX HpeBpaH.IeHHfI; BBISABJIATH B3aMMOCBA3b XUMHNYCCKHUX
3HAHUI C HOHATHUAMN u MMpEeaACTaBJICHUAMHA Apyrux

CCTCCTBCHHOHAYYHbBIX IPCIMETOB




1.3

Brnanenne OCHOBHBIMM METOJAMU HAay4YHOTO IO3HAHUS BEUIECTB U
XUMHWYECKUX SIBJIICHUU (HAONIOJIEHUE, W3MEpPEHHUE, JKCIICPUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUU OMPEICIATh BAICHTHOCTh M CTCTICHb
OKHCJICHUSI XMUMHUYECKHX JJIEMEHTOB B COCAMHEHUSX PA3JTUYHOTO
COCTaBa, BHUJ XUMHUYECKOHM CBsi3M (KOBaJICHTHAs, HOHHAas,
MeETaJUINYeCcKas, BOJIOPO/IHA) B COEMHEHHUSX, THTL
KPUCTAJUTMYECKON pPEImETKH KOHKPETHOTO BeliecTBa (aToMHasd,

MOJICKYJIsIpHas, MOHHas, MCTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTE yMEHUH OINpENENsATh XapakTep Cpelnbl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHUS KIACCU(PUIUPOBATH XUMHUYECKHE
peakuuu 1[0  pa3IMYHBIM MpU3HAKaM (YUCIy M COCTaBy
pearupyoomux — BEUIECTB,  TeIIoBOMYy  3(deKkTy  peakuuu,
W3MEHEHHUIO CTENeHEeH OKHUCIEHHUS D3JIEMEHTOB, O00paTUMOCTU

peaKIiy, YIaCTHIO KaTaau3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pEaKIIUN
pPa3IUYHBIX THUIIOB, TIOJHBIE W COKpAlIEHHbIE YPAaBHEHUS peakiuit
WOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, MPU KOTOPHIX ITU PEAKIUH

UIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH peakuuu,
MOITBEPIK IAOLTUE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI,

IMPUCYTCTBYOINHME B BOAHBIX paCTBOpax HCOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYLIHOCTb
OKHUCJIMTEITbHO-BOCCTAHOBUTEIBHBIX peaxiuit MOCPEACTBOM

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

1.10

ChopmupoBaHHOCTE YMEHUU OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XMUMHYECKON PeakIMu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopMupOBaHHOCTb yMEHUH OOBICHATH XapaKTep CMEIICHUs
XMMHMUYECKOTO  PAaBHOBECHS B  3aBUCUMOCTH OT  BHEIIHETO

BozaeiictBus (npunmun Jle [lartense)

O6H.Iafi U HCOPraHUYCCKasA XUMUA

2.1

CdhopMupoBaHHOCTh YMEHUI pacKpbIBaTh cMbIc [lepuoanyeckoro

3aKOHa J.. MenneneeBa "u JIEMOHCTPUPOBATh ero




CHCTEMATH3UPYIOUIYI0, OOBSICHUTENbHYIO W MPOTHOCTUYECKYIO

GbyHKITIN

2.2

ChopmupoBaHHOCTE yMEHUH  XapaKTePU30BaTh  JIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX OJJIEMEHTOB 1—4 mepuojos
[leppuonuueckoit  cucTemMbl  XMUMUYECKHMX  3neMeHTtoB  J[.M.
MenpneneeBa, HUCMOIB3YS TMOHATUS «S-, p-, d-DIEKTPOHHBIE
opOuTamn, «QHEPreTHYECKUE YPOBHI, 0OBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojaMm M rpynnam llepuoandyeckod cucTemsl

xuMuuecknx anementoB [[.1. Menieneera

2.3

ChopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIME
XMMHMUYECKHUE CBOMCTBA HEOPraHWYECKUX BEUIECTB pa3IMYHbIX
KJIaCCOB, TMOJATBEPK/JaTh CYIIECTBOBAHHE TI'€HETUYECKOM CBSI3U
MEeXJYy HEOPraHWYeCKMMH BEIeCTBAMU C IOMOUIbIO ypaBHEHHI

COOTBETCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ
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CpopMHpPOBAaHHOCT, YMEHWUW YyCTAHABJIMBATh TPUHAICKHOCTD
HEOPraHUYeCKUX BEIIECTB 10 UX COCTaBY K ONPENCIEHHOMY KIIacCy
(rpynme) coenmuHeHM (MMPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUIbl, OKCHIbI, OCHOBAaHHWS, KHCIOTBI, aMQpOTEpHBIC

TUAPOKCHIBI, COJIH)

2.5

ChopMHpPOBAaHHOCT, ~ YMEHHMM  HCIOJB30BATh  XUMHUYECKYIO
CUMBOJIUKY [JIi COCTaBJi€HHUS (QOpPMYNT BEIIECTB M YpPaBHEHMIA
XUMHUYECKUX peakiuid, cucremarndeckyro HomeHkinatypy (IUPAC)
U TpUBHAJIbHBIE HAa3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BEILECTB
(yrapublii ra3, yrjeKuCibId ra3, aMMHakK, TaméHas W3BECTb,

HerameéHas HU3BCCTDb, IIUTHEBAA COJA, IIMPUT U ,ZLI)YFI/IG)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTePU30BaTh (OMUCHIBATh) 00IIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKHX BEIICCTB Pa3IMYHBIX
KJIaCCOB, TMOJTBEPXKJATh CYIIECTBOBAHUE TCHETHUECKOW CBS3U
MEX]y HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO ypaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb nu BBITIOJIHATH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/IC Iepokcuia BOAOpOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OIpPCACIICHUEC CpCeIbl PACTBOPOB
BCIICCTB C IMOMOLIBIO YHUBCPCAJIBHOI'O HWHAUKATOPA, BJIMAHUC

PAa3JIMIHBIX (I)aKTOpOB Ha CKOPOCTHb XUMHYECKOM pCaKknuun, peakunuun




MOHHOTO 0OMEHa, KaYeCTBEHHBIC PEaKIMU Ha Cyibdar-, KapOoHaT-
U XJIOPUI-aHUOHBI, = HAa  KaTHOH  aMMOHHS,  pEILICHHE
OKCIEPUMEHTANbHBIX  337a4 1o  TemMam  «Meramisl» U
«Hemeramnel») B COOTBETCTBMM C  TpaBWJIAMH  TEXHUKHU
0e30macHOCTH HpU OOpPAIIEHHH C BEIIECTBAMU U JIAOOPATOPHBIM
0o0OpyJIOBaHHEM;  TPEACTABIATH  PE3YIbTaThl  XHUMHYECKOTO
JKCIIepUMeHTa B ()OpME 3amUCH YPAaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

2.8

CpopMHpPOBAHHOCTH YMEHUW COOJOATh TMpaBWIa TOJIH30BAHUS
XUMHUYECKON TOCYIoN U JabopaTOPHBIM 000pPYTOBAaHUEM, a TAKKE
nmpaBujia OOpamieHusi ¢ BEIIeCTBAMH B  COOTBETCTBHU  C
WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO J1a0OPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

ChopmMupoBaHHOCTh  yYMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUIEHHOTO IIOJTY4ECHHS
CEepHOM  KHUCJIOTBl, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
IpeacTaBIeHUH 00 OOIMX HayyHbIX MPUHLUIAX U 3KOJIOTMYECKHX

npo0iemMax XuMHUYECKOro MPOU3BOJICTBA

XUMHA ¥ XKU3HB. PacuéThl

3.1

CdopMHupoBaHHOCTH MPECTABICHUI 0 XUMHYECKOU
COCTaBIISAIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH
B TO3HAHUM SBJIEHUH NPUPOIbl, B (GOPMUPOBAHUU MBILUICHUS WU
KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIHMOHAJIbHOW T'PaMOTHOCTH,
HEOOXOMMOM JUIsl pelIeHUs MPAKTUYECKUX 3a[a4 U SKOJOTMYECKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOTHOM

cpene

3.2

ChopmMupoBaHHOCTh ~ YMEHMI  KPUTHYECKH  aHAIM3HPOBAThH
XUMHUYECKYI0 MH(POPMAIIUIO, MOTYy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpHET U Apyrue)

33

CchopMupoBaHHOCTh YMEHHMH COOIOAaTh NpaBWiIa HKOJIOTHYECKU
11e51eco00pa3HOro MoBeJIeHHUsI B ObITY M TPYIOBOM JEATENIBHOCTH B
LEJIAX COXPAHEHUS CBOErO 3J0POBbsl M OKPYKAIOLIEH MPUPOIHOMN

cpensl

34

Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha JKUBHIC OpraHNU3MBbI

OHpe,Z[eJ'IéHHLIX BCIICCTB, IOHHMMAas CMbICI II0Ka3aTclisd HI[K,




MOSICHATh HAa IPUMEpPaxX CIOCOObl YMEHBUICHUS U IPEIOTBPALLCHUS

HUX BpCIHOTO BO3I[CﬁCTBH$I Ha OPraHus3M 4YCJIOBCKa

3.5

ChopMupoBaHHOCTH ~ yMEHUW  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TMTOHATHS «MAacCcOBast J0JIs BEUIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILLIEHUHN Ta30B MPH XUMUYECKHX PEAKIUSAX, MACChI
BEIIECTBA WMIM O00BEMA Ta30B IO H3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO J(¢deKTa peakirud Ha OCHOBE 3aKOHOB

COXpPaHCHUA MACChl BEHIECTB, IPCBPALICHHUA U COXPAHCHUSA DHCPIrUun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMUHU

1.1

[Ipenmer oprannyeckor XHUMUU: €€ BO3SHUKHOBEHHE, PA3BUTHUE M 3HAUYCHUE B
MOJIyYCHUH HOBBIX BEILIECTB U MATEPHAIOB. Te€opusi CTPOCHUS OPraHUYECKHUX

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

1.2

CrpykrypHble (OpPMYNBI OpPraHMYecKHX BellecTB. ['oMoisiorus, u3zoMepus.
XHUMHUYECKas CBSI3b B OPraHWYECKHUX COCIUHEHUAX — OJMHAPHBIE W KpaTHBIE

cBs3u. [IpencraBienne o kmaccupukauy OpraHnIeCKUX BEIIECTB

1.3

Homenknarypa ~ opranMveckux  COeAWMHEHUN  (CHCTeMaTHdeckas) |
TPUBHUAJbHBIE HA3BAHUS BAKHEHUIINX MPEICTABUTENEH KIIACCOB OPTraHUYECKUX

BCIICCTB

YrieBo10poibl

2.1

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKMH psa. MeraH W d3TaH —
MpOoCTENIINE MPEACTaBUTENN AIKAHOB: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeleHuss U TOPEHUs), HaXOXKICHHE B MPHUPOJAE, MOJy4yeHHE U

IIPUMCHCHUC

2.2

ANKEHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAaa. OTHIICH U HIPONWIICH —
HpOCTCﬁHIHG MNpEACTAaBUTECIN aJIKCHOB: (bHSquCKI/Ie A XMMHUYECKHE CBOMCTBA
(peaKHI/II/I TUApHUPOBAHUA, TaJIOTCHHUPOBAHUA, TrUApaTallid, OKHCICHHA U

HOHI/IMepI/ISaHI/IH), MOJIYYCHUC U IIPUMCHCHHC

2.3

Ankaauensl: Oyraauen-1,3 u merunOyraauen-1,3: cTpoeHue, BaxHeHIine
XUMHAYECKUE CBOMCTBa (peakmus MOJIMMEPU3AIUN ). [Tomyuenue

CUHTCTUYCCKOTO Kay4yKa U PC3UHbL
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P, A]_IGTI/IJ'ICH
- HpOCTCfIH.IHfI NpEACTAaBUTCIIb AJIKUHOB: COCTaB, CTPOCHUC, (I)I/I3I/I‘leCKI/IC )51
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOrCHUpPOBAaHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHUC

2.5

Apenbl. beHszon: cocrta, cTrpoeHue, GU3NUYECKHE U XMMHUYECKHE CBONCTBA
(peakuuu TaNOTEHUPOBAHUS M HUTPOBAHUS), TOTYyYCHHE U TMPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, PU3NYECKHE U XMMHUYECKHE CBOWCTBA (peakiuu

TraJIOrCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPHUMCHCHUC. ToxcUYHOCTH




apeHoB. ['eHeTHUecKas CBS3b MEX]Y YIVIEBOJOPOJAMU, NPUHAMISKALIUMHU K

pa3IMYHBIM KJaccam

2.6

[IpuponHble HMCTOYHUKM YIIIEBOXOPOAOB. IIpupoaHblii ra3 W IOIyTHBIE
HedTsHBIe Ta3bl. HedTh 1 €€ mpoucxoxaenue. CriocoOsl nepepadoTKu HEPTH:
MIEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaauTHUecKuil), nupous. IIpoaykTel
nepepaboTku He(TH, WX TPUMEHEHHE B IPOMBIIIJICHHOCTH M B OBITY.

KameHHbI# yrosb ¥ poJIyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nueckue U XMMHMUYECKHE CBOMCTBA (peaklMU C aKTUBHBIMU MeETajllaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), NMpUMEHeHHe. BonoponHble CBS3U MEXAy
MOJIeKYyJIaMH criupToB. JleificTBie MeTaHoJIa ¥ 3TaHOJIa HAa OPTaHU3M YEJIOBEKa.
MHoroaToMHble  CIHUPTHL.  DTWUJICHIVIMKOIb W  TJULEPUH: CTPOEHHE,
¢u3znueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHE CO IIEIOYHBIMU
MeTajljlaMu, Ka4UeCTBEHHas peakiisi Ha MHOIOaTOMHbIE CIIUPTHI). JlelicTBre Ha

OpraHus3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rImmaepuHa U OTUIJIICHTJTIMKOJIA

3.2

@deHon: cTpoeHHuEe MOJEKYJbl, (GU3NYeCKHe W XUMUYECKHE CBOMCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunel u KeToHbl. Dopmanbaerua, — aneTambIeTHA:  CTPOCHHE,
¢bu3uvYeckne W XUMUYECKHE  CBOWMCTBAa  (pEaKkIMu  OKHUCICHHS |

BOCCTAaHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), IMOJIY4YCHUE U IIPUMCHCHHUE
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OAHOOCHOBHBIE IIPEIEIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHas
KHUCIIOTBI: CTpOCHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA (CBOMCTBA, 00IIMe
JUIA KJIacca KHUCJOT, peakius 3TepuduKanuu), MOoJydeHHe U MPUMEHEHHE.
CreapuHOoBasi ¥ OJIEMHOBas KHUCJIOThl Kak TPEICTaBUTENN  BBICIIUX
KapOOHOBBIX KHUCJIOT. MblIa KaK COJU BBICHIMX KAapOOHOBBIX KHUCIOT, HX

MOIOIIIee ASUCTBUE

3.5

CrnoxxHele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbix A¢upoB. Kupel. [uaponus xupoB. I[lpumeHeHue KUpOB.

buonoruueckas POJIb KUPOB

3.6

VYraeBonpl:  cocTaB, Kiaccu(puKamus — YriaeBojoB  (MOHO-, OHM- U
noymcaxapunael). [oko3a — mpocrediuii MoOHOcCaxapua: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3MUECKUEe U XUMUYECKHE CBOICTBA (B3auMoieiicTBHE
¢ ruapokcunoM wmeau(Il), okuciaeHne amMMHaYHBIM PACTBOPOM OKCHUAA
cepedpa(l), BoccTaHoBiIEeHUE, OpOXKEHUE TIIIOKO3bI), HAXOXKAECHUE B MPUPOJE,
npuMeHeHue, Ouojoruyeckas poJsib. PortocunTte3. dpykro3a Kak H30MeEp

TJIFOKO3EI. KanMaJ'I U MCJUII0JIO3a KaK IMPUPOAHBIC TTOJIUMCPLI. CTpOeHI/IC




KpaxmMaljla M LEJUIOJIO3bI. du3nueckue M XUMHYECKHE CBOMCTBa Kpaxmajia

(Tuaposiu3, Ka4YeCcTBEHHAas PEaKIMs C HOJI0M)

A3zoTcozepKale OpraHndeckiue CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI KaKk aMm($OTEpHbIE OpTaHUYECKUEe coeAMHEHUs. DU3NUecKue u
XUMUYECKHUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe riauinHa). buonorudyeckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/IIH:I

4.2

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpPUYHAs U TPETHUYHAs CTPYKTypa OenkoB. XMUMHUECKHE CBOWCTBA OEIKOB:

TUApOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMOJIEKYIISIPHBIE COETMHEHUS

5.1

OcCHOBHBIE TIOHSTHS XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEAHSA
MOJIeKysipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYISIPHBIX

COG)II/IHGHI/II\/II — HNOJIMMEpHU3alnA U IOJIMKOHACHCAIHUA

5.2

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHs BEUIECTB M UX IPEBPALICHUN:
O3HAaKOMJIEHHE C o0Opa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kayuykos. [loyueHrne CHHTETHUECKOTO KayuyyKa U pe3HHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMUYECKUN deMeHT. AToM. Sapo aroma, U30TONBIL. DJEKTPOHHAsS
0007109Ka. DHEPreTHUECKUE YPOBHH, TIOYPOBHH. ATOMHBIC OpOUTAIIH, §-, P-,
d->meMeHnTbl. OCOOEHHOCTH pacIpeAesieHusT 3JICKTPOHOB IO OpOHWTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHDUTYpaLIUs

aTOMOB

1.2

Ilepuoanyeckuii 3akoH u llepuoguueckas cucreMa XMMHUYECKUX SJIEMEHTOB
J.1. MengeneeBa. Cps3p mnepuoguueckoro 3akoHa u Ilepuognueckoit
CUCTEMBI XUMHUECKUX deMeHTOoB J[.1. MeHaeneeBa ¢ COBpeMEHHOMN TEOpHUEH
CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHMS CBOWCTB XHMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB MO IPyIIaM U

nepuoaam. 3HadeHue NepruoaANYCCKOr0 3aKOHa B pa3BUTHU HAYKH

1.3

CTpOeHI/IC BEIllECTBA. XHUMMYECKas CBI3b. BHABI XHMHUYECKOM CBS3U

(KOB&J’ICHTHEUI HCMOJISIpHAad W MOJIApHasi, MOHHAaA, MeTaHJ’II/I‘-ICCKaSI). HoHnsr:




KaTHOHBI M aHWOHBL. MeXaHH3Mbl 00pa30BaHMsS KOBAJCHTHOW XUMHUYECKOU

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

1.4

BanentHoctb. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJEKYIApPHOIO M HEMOJEKYISIPHOTO  CTPOEHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HUIbl KPUCTANIMYECKUX PELIETOK.
3aBUCUMOCTb CBOICTBA BELIECTB OT THMIA KPUCTAIMYECKOW PEIIETKU.
[lonsiTe o aucnepcHbIX cucTeMax. VCTHHHBIE U KOJUIOMIHBIE PACTBOPBI.

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

1.6

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHHUI. Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckas — peaknus. Krnaccuduxanuss  XMMHMUYECKHX — peakUuid B
HEOpPraHW4YeCKOM W OpPraHMYeCcKOW XHUMHHU. 3aKOH COXPaHEHUsS MaccChl
BEILIECTB, 3aKOH COXPAHEHUS M TNPEBPALICHUs DHEPrUH IPU XUMHUYECKHX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpaTumble peakuuu. XUMHYecKoe paBHoBecue. DaxkTopbl, BIMSIONINE HA

cocrosinre xumuieckoro pasHosecus. [Ipunnun Jle [latense

1.10

OnekrponuTrdeckas auccormanvs. CunbHbe U caadbie AmekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCTAs, HEUTpasbHas, MienouyHas. Peakmum

HOHHOI'0 0OMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKnuu

HeopraHquCKa;I XHUMHUA

2.1

Hemeramnwl. Ilonoxenune HemeramnoB B llepuoandeckoid  cucreme
xumudeckux aemeHToB JI.M. MeHeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnvecKkue CBOMCTBA HEMETAJIOB. AJUIOTPONHS HEMETAJIOB (Ha MpHUMEpE

KHCTIopoa, cepsl, pocdopa u yriaepoaa)

2.2

XUMHUYECKUE CBOWMCTBA BAXXHEHITMX HEMETAJUIOB (TaJOrCHOB, CEphI, a30Ta,
dbocdopa, yraepoga U KpeMHHs) W HX COCAUHEHHMH  (OKCHJIOB,
KHUCJIOPOCOACPIKAIMX KHUCIOT, BOJOPOIHBIX COeAMHEHHH). [IpuMeHeHue

BaXKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. [lonoxenue mertamios B Ileproaudeckoil cucteMe XHUMHUYECKUX
anemeHtoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX
oOosouek atomMoB MeTaioB. OOmme (¢(uU3NYEeCKue CBOWCTBA METAJIIOB.

CnaBbl METaJIOB. BJICKTPOXI/IMI/I‘-ICCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCTAJIJIOB
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XVUMUYECKUE CBOMCTBA BAKHEHIIMX META/NIOB (HATpUM, KalWd, KalbIUH,

MarHuii, aaTlOMUHUHN, [IUHK, XPOM, Kelle30, Me/lb) U UX coeauHeHuid. Oome




crnocoObl OTydeHust MeTauioB. [IpuMeHeHe MeTauioB B OBITY U TEXHHUKE

2.5

I'enetnueckas CBS3b HCOPraHUM4YeCKUX BCHICCTB, MNPHUHAMICKAINIUX K

Pa3IMIHBIM Ki1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumMun B 00ecCeUeHUH 3KOJIOTHYECKOM, YHEPreTUYECKON U MHILIEBOM
0€30MacHOCTH, pPa3BUTHM MeIULMHBL. [loHSATHE O Hay4YHBIX METOAaX

II03HaHHUA BCIIECCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MNPUHIMIAX MPOMBIIUIEHHOTO
MOJTY4YEHUS] BaXKHEHIINX BEIIECTB. YEIOBEK B MUPE BELIECTB U MaTEPHUAIOB:
BAKHEWIIME CTPOUTENbHBIE MaTEpHANIbl, KOHCTPYKIIMOHHBIE MAaTEpHUaJbl,
KpacKH, CTEKJIO, KEpaMHKa, MaTEepPHAJIbl [l 3JIEKTPOHUKHA, HAHOMAaTEPHAJIbI,

OpraHMyYecKre U MUHEpabHbIE Y100peHus

3.3

XUMHST W 3]I0POBhE YEJIOBEKA: IPaBWJIa HCIIOJIb30BAHUS JICKAPCTBEHHBIX
MpenapaToB, IpaBwiia O€30MacCHOTO HMCIOJB30BaHUS MpenapaTtoB ObITOBOM

XNMHHU B HOBCCHHGBHOﬁ KHU3HU
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