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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit @exnepaunn», TpeOOBaHUM K pe3yibTaTam
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mnpencrabienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c yuétrom Konueniuu
npenojaBaHus  y4eOHOro mpenmera «XuUMHS» B 00pa3oBaTeIbHBIX
opranuzanusax  Poccuiickoii ~— @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE 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 MpOorpaMMbl 10 XUMHUHU, K ONpPESTCHUIO
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
B3aMMOOOYCIIOBIICHHOCTH 1IeJIeil, CcoAepKaHus, pe3yJbTaTOB OOyYeHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO MX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM H3TallOM pealu3aluu Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. ODTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIEH
KyJbTYpPhl 4YENIOBEKa, a TAKXKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOAHOI cpene. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarmommxcs Ha YpPOBHE CpelHero o0miero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIpEJICICHBl B IPOTPAMME IO XHUMHH C YYETOM CCM(PUKA HAYKU XUMHH, €€
3HAYEHUS B MO3HAHUU NPUPOJBI U B MATEPUATILHOMN XKU3HU OOILIECTBA, a TAKKE C
y4€TOM OOIIMX 1eJied W TPUHUUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero ooOmero oOpasoBanmsi B Poccuiickoi
denepanun.

XUMHS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAaeT 0CoOYI0 pOJib B
COBPEMCHHOW IHMBWIM3AIMMA, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaAd B (OPMUPOBAHHE PALMOHAIBHOIO
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
OKPYKAOIIEr0o MUpa, OCO3HAHUS B3aUMOCBA3U MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOThEMJIEMOW YacThI0 MUPOBOM KYJIbTYpPbl, HECOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa co3MjaTelbHasi, KaKk HayKa BBICOKMX TEXHOJOTMM HalpaBjieHa Ha
perieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTHUYECKON O0e30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOmMMM LEISAMH W MPUHIIMIAMU CPEIHEr0 OOIIEeTo
oOpazoBanus cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIiA
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) MM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCICIIHOTO BKIIOUYEHHUS B JKU3Hb COIMYMA,
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 COJIEpYKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUHM (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMHUM) U OPraHuYeCcKord XUMuu. @OpMUPOBAHUE TAHHON CUCTEMBI 3HAHUW TIPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpykrypa conepxanus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpPMHUpPOBaHA B MPOTpaMME MO XMMHUHU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3YYCHHIO y4eOHOro marepuana W 0oOyCIOBIEHA
HUCTOPUYECKA OOOCHOBAaHHBIM  pa3BUTUEM 3HAHUUW Ha  ONPEIEIEHHBIX
TEOPETUUECKUX YPOBHAX. TakK, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KIJIACCUYECKOM TEOPUM CTPOEHHUSI OPraHUYECKUX
COCMHEHUN, a TaKXEe HAa YPOBHE CTEPECOXHUMHUYECKUX U DJIEKTPOHHBIX
MpEeACTaBICHU O CcTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB JO  CIOKHBIX
OMONOTUYECKN AaKTHUBHBIX coequHeHWH. B  Kypce opranwdeckod XAMHA
MOJIY4ar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus T[E€pBOHAYANbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



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

[Tog HOBBIM yrjaoMm 3peHUsT B MpeaMeTe «XuUMHs» 0a30BOro YpOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro 0Opa30BaHUs
TEOPETUYECKU Marepuan Hu (PaKTOJIOrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKOoM peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMHS» O00yYaroUUMCsl TPEOCTaBIsIeTCs BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKUIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEWINHMX BEIIECTBaX, HMX COCTaBe,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HWMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAJHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3H
XUMHHM C JPYTMMU HayKaMH, pacKpbIBalOT €€ pojib B IO3HABATEIbHON U
NPAKTUYECKOUN JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKEHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIIOKEHUN
XMUMHH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpo0siemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBaTh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HAHWM,
pEIICHHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amauy. B memom conepikanue yuyeOHOTo mpeamera «XUMHUS» JAHHOTO YPOBHS
U3y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaromuxcs
MHUPOBO33PEHUYECKON OCHOBBI I MOHUMaHUs GUIO0COMCKUX HIIeH, TAKUX KaK:
MaTepHabHOE  EJUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro MHUpa,
00yCJIOBJIEGHHOCTb CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, T03HABAEMOCTh
MPUPOJIHBIX SIBICHUI MYyTEM SKCIIEPUMEHTA U PELICHUS] TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PCIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJOTUWA H
MaTepuasnos.

B nmane pemieHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COIMATU3ALNU
OOy4JaromuXCcs NMPHUHSITHIC MPOTPAMMON MO XMMHUHM TOJIXONBI K OMPEIEICHUIO
CONEpKaHUS W TIOCTPOCHHUS TIpEeAMETa MPEayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEpPCAJIbHBIX YYE€OHBIX JCHCTBUI, HMEIOIUX ©0a30BO€ 3HAYCHHUE IS
pPa3IUYHBIX BHUJIOB JIESITEIBHOCTH: pELICHUsI MpOoOJieM, IOUCKA, aHAIU3a U
00paboTkn  MHpOpPMALMH, HEOOXOIUMBIX i1 MNPUOOPETEHUs  OIbITa



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

B mnpakTtuke mnpemnojaBaHusi XMMHUU Kak Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpeAHEro oOmero oOpa3oBaHUs, MpHU
OTIPENICNICHUH COACPIKATEIIbHOM XapaKTEPUCTUKHU IMeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XUMHUUYECKOM HAyKM Kak o0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUUYECKOU JIESITEIHLHOCTH YEJIIOBEKa U KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACNICHUIO IIeJied M3y4eHHs TpeaMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEISIMU U3Y4YEHUS TpeameTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKMX 3HAaHUN Kak BaKHEUIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOW JIe)KaT KIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKW, YCBOCHHE U TIOHUMAaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPHUEH X Pa3BUTHUS U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIHH, HEOOXOIUMBIX ISt
OpuOOpETeHUsT yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIIEPHMEHTA,
cOOJIFOICHUEM TIPaBHII 0€30IMacHOT0 0OpaIeHHsI C BENIECTBAMM.

Hapsimy ¢ »Tum, comepkarenbHas XapakTEepHCTHKA IeNed u 3aaad
M3Yy4YCeHHS TpeAMETa B MPOTrpaMMe MO XMMHH yTOYHEHA W CKOPPEKTHpOBaHa B
COOTBETCTBHUM C HOBBIMH MPUOPUTETAMH B CHUCTEME CPEIHEro OOUIero
oOpazoBanusa. CerofHsi B MPENoJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTIAETCS
MPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  O0ydeHus,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMTYCKHHKA OO0IIe00pa30BaTEIbHON
OpraHu3aliy, BIAJACIONIETO HE HAa00pOM 3HaHWH, a QYHKIMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHHUSIMU aKTUBHOTO MOTYICHUS 3HAHHUM
Y IPUMEHEHUS UX B peajbHOM KU3HU JJISl PEIICHHSI PAKTHUECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3ydeHWH TpeaMeTa «XUMUS» JTOMUHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE 1S U 3a7a9H, KaK:



aganTanus OOyYalIHUXCS K YCIOBUSM JIHHAMUYHO Pa3BHBAIOIICTOCS
Mupa, (GOpMUPOBAHHE WHTEIUICKTYaJbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITCILHOMY  TIPHHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX MIPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOMIMXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX
KOMITCTEHIIUH), UMEIONUX YHHBEPCAIbHOE 3HAYCHHE IS PA3JTMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHMHM XWMHH, a TaKXKe JIIS OICHKU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIOCOOHOCTEM OO0YYaIOMIUXCsA: CIMOCOOHOCTH CaMOCTOSITEILHO MpHOOpEeTaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHUHU C >KM3HECHHBIMH TOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMEHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHHM JIJIsi TIOMCKAa |
aHanu3a Y4YeOHOH ©W  HAy4YHO-NONYJSAPHOW WH(OpPMAIUU  XUMHUYECKOTO
COJICpKaHHS;

dbopMupoBaHue ¢ Ppa3BUTHE Y OOYYAIOIIMXCS aCCOIUATUBHOTO M
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IPOBECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyYMaHUCTHYECKOM
HAIIPaBJIEHHOCTH XHMHH, €€ Ba)XKHOW POJM B pelIeHUH TI00abHBIX IPoOIeM
paIoHaIBLHOTO TIPHUPOIONI0JIH30BaHMS, ITOMTOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PABHOBECHs, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe’)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 3I0pOBBIO, a TaKKe
MPUOOPETCHHS ONBbITA HCIIOIB30BAaHUS TIOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
I'PAMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMH SIBICHUSMH.

B ydeOHOM murane cpemgHero oOImiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOAUT B COCTaB MpeIMETHOM o0macTu «EcTecTBEeHHO-
Hay4YHBIC MPEIMETHI.

OO6mee 49ucao0 YacoB, OTBEAEHHBIX JUIS M3YYCHUS XUMHH, Ha 0a30BOM
YPOBHE CpeaHero o0mero oopazoBanus, coctapiser 68 yacop: B 10 kimacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA 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 opraHnyeckux BemecTB. ['omororus, usomepus. XuMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBnenue 0 KJ1accuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTypa opraHnyeckux COeAMHEHUH (cucTeMaTrieckasi) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTABUTEINEH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IMPEBPALICHUIO OPraHUYEeCKUX
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 3aMEIIEHHs] W TOPEHHMs), HAXOXKIEHUE B NPHUPOAE, IMOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (HU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpaTallid, OKUCICHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEHImIe
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOI0 Kay4yyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psa.
ALIETUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usnyeckue U XUMHUYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIpATAllUH, TOPEHMS] ), TOTyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHUe, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuy TrajoreHMpoBaHUST W HUTPOBAHMS), IOJIYYEHHE M NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuueckue ceolucmea (peaxyuu
2aN02eHUPOBAHU U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOLOPOAAMH, NPUHAICKAIIUMUA 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 MNPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnHsblii yrosib v NpoAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUMN:
O3HAaKOMJIEHHE ¢ O0pa3laMu IUIAaCTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hepte» n  «VYromp», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, TMPOBEJACHUE MNPAKTUYECKOW paboOThI: MOJTyYEHUE
JTUJICHA U U3YyYEHUE €r0 CBOWCTB.

PacuétHrlie 3agaun.

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

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKUE CBOMCTBa (peakluMM C aKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBoAOpOAaMHU, TOpPEHHE), MpUMEHEHuEe. BoaoponHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIJIMKOAb W TJIULUEPUH: CTPOECHUE,
duznueckre M XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTallaMH, KaueCTBEHHAs! Peaklys Ha MHOTOAaTOMHBIE cnupThl). JleiicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TUICHTIIMKOJIA.

@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 PEAKIMH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCJIOTBI: CTPOCHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA,
o0mme i Kiacca KHCJIOT, peakius JTepupuKanuu), TMOIydeHHEe MU
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIIMX



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

Cnoxubie 3(Qupbl Kak TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cnoxkubix 3¢pupoB. Kupsl. T'maponmus xkupoB. IIpuMeHeHue KHUPOB.
buonorunueckas poap KUpPOB.

VYrneBoabl: cocTaB, Kiaccu(pUKalUs yrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [roko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKHE CBOUCTBA (B3aUMOJICHCTBUE 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 n nemnrono3a kak npupoaHbie nonumepsl. CTpoeHHE Kpaxmania u
HEJUTI0JI03bl.  PU3NMYECKMEe W XMMHUYECKHE CBOMCTBa Kpaxmaia (TUApOIu3,
KAueCTBEHHAs PEaKIIUs C UOJIOM).

OKCIEpUMEHTAJIBHBIE METOAbl M3YUYCHUS BEIIECTB M WX IPEBpaIlCHUMN:
IpoBejicHUE, HAOJIOJCHUE W ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
rugpokcuaom wmenu(Il)), anpaeruyioB (OKHUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepebpa(l) m rugpoxcumom menu(ll), B3ammozelcTBHE Kpaxmana ¢
MOJIOM), TIPOBEJACHUE NPAKTUYECKOW pabOThl: CBOMCTBA pPAacTBOpAa YKCYCHOMU
KHUCJIOTHI.

Pacuérurnle 3amaun.

Boruucnenust mo ypaBHEHHI0O XHMHMYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IMPOAYKTa PEAKIUU MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTcoaepKaue OpraHudeCKue COEqUHECHUSL.

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

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

DKCIEpUMEHTAJIbHBIE METO/Abl M3YUYEHHUS BEIIECTB M HX MPEBpaAICHUM:
HAOJFOICHUE W ONHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OEIIKOB
[IPU HArPEBaHUU, IBETHBIE peaKIUK OEIKOB.

BbicokoMoJieKkyJIsIpHbIE COeIUHEHUSA



OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJSIDHBIX  COCTUHEHUM:
MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJMMEPHU3AINH, CPETHSISA
MoJIeKyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

OKCTIEpUMEHTAILHBIE METOJbl M3YUYCHHUS BEIIECTB M WX IPEBpaICHUI:
O3HAKOMJICHHE C oOpa3llaMl TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MIaCTMACC, 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 OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

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

@dwus3uka: Marepus, OJHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKYJIa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUMHBI U €IMHUIIBI KX N3MEPCHHUS.

buonorus: kimetka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OMOJIOTUYECKU aKTHUBHBIC BellecTBa (OCNKH, YTIIEBOMBI, KHPHI,
dbepMeHTHI).

['eorpadms: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHIEBbIE TPOAYKTH, OCHOBHI PAIIMOHAIBHOTO IHTAHUS,
MOOIIINE CPEJICTBA, JICKAPCTBECHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMUU

XUMUYECKUN 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000yI09Ka. DHEPreTHUECKe YPOBHU, TIOlypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.

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



Ileppuonnueckor cuctemMbl xXuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IEpHOoJaM. 3HAUYEHUE IEPUOJUYECKOTO 3aKOHAa B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIBl XWMHUYECKON CBA3U
(KoBaJIieHTHAsI HETOJIAPHAS U TOJISIpHAs, HIOHHAS, MeTajuIndeckas ). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMHUUYECKOW CBsI3M (OOMEHHBIH UM JIOHOPHO-
akuentopHsiil). Bogopoanas cBa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEUIECTBA. [HUIBl  KPUCTAIMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOU PELIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 701 BEIIECTBA B paCTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHUMYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYeCKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIHX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3M4YHBIX (DAKTOPOB.
OOpatumbie peakiuu. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYeCKOTO paBHOBecus. [Ipunuun Jle [llatense.

Onexrponutuyeckas nuccormainus. CuibHble U ClIa0ble 3JIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, ETOYHAs.

OKHUCIHUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
neMoHcTpauusa tabnun «llepronnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBay, n3ydyeHrue MOJENICH KPUCTAIUTMUECKUX PEMIETOK, HAOIIOIeHNE
MW OIKCaHWE JEMOHCTPAIIMOHHBIX U JIADOpAaTOPHBIX OMBITOB (pa3joKeHUe
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEICIICHUE CpPEAbI
pacTBOPOB BEHIECTB C ITOMOLIBK0 YHUBEPCAIBHOTO HWHAMKATOPA, pPEaKIUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BnusHue pa3iudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnbie 3anaum.



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

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

[IprMeHeHne BaXXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamibl. [Tonoxenne metaisioB B [lepuoguueckoil cucteMe XUMHUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamuioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN P/l HATTPSIKEHUN METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIUX METAJIOB (HAaTpUM, KaJIui, KaJblHi,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mue crocoOwl Mmosy4eHusi MeTasuioB. [IpuMeHeHe MeTauioB B ObITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUs BEUIECTB M HUX IPEBPALICHUM:
U3y4YeHHE KOJJIEKIUHU «MeTamibl U CIUIaBbl», 00pa3I0B HEMETAIIOB, PEIlleHHe
AKCIIEPUMEHTATBHBIX 3a/lay, HaOJIO/IEHUEe W OINMUCAHWE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX  ONBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM HA KATHOHBI
METAJIJIOB).

Pacuérnbie 3anaumn.

Pacuétpl Mmacchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEII[ECTBA, MAacCce WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETHUECKON 1 MHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUN.

[IpenacraBnenuss 00 OOIMX HAYYHBIX MPUHIUIIAX [POMBIIUIEHHOTO
MOJTY4YE€HUS] BAXKHEUIINX BEILIECTB.



YenmoBek B MHUpE BEIIECTB W MaTePUATIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl JJIs JIEKTPOHUKH, HAHOMATEPHaNbl, OpPraHUICCKUE U MUHEPATbHBIC
yI0OpeHus.

XvUMHS W 370pOBbE YEIIOBEKA: MpaBWja MCIOJb30BaHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJB30BaHUs TPENnapaTroB OBITOBOM
XMMHH B TIOBCETHCBHOM JKU3HM.

MexXnpeIMeTHBIE CBS3H.

Peanuzanmst MEXNpPEAMETHBIX CBSI3ed TPU  M3y4YeHUW OOmIeH u
HeopraHuvecko XxuMuu B 11 Kiacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BaHUE
KaKk OOINMMX €CTeCTBCHHO-HAYYHBIX IOHSATHUN, TaK W TOHATHH, SBIISFOIIAXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICITUPOBAHKE, H3MEPCHHE, SIBIICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JIEKTPOH, NMPOTOH, HEHWTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJICKYJIa, JHEPreTUUYSCKUHA YPOBCHb,
BEIIECTBO, TElI0, OOBEM, arperatHoe COCTOSIHME BEIIeCTBa, (HU3UUECKHE
BEJIMYUHBI U €IMHULIBI KX U3MEPECHHSI, CKOPOCTb.

buomorus: KieTka, OpraHm3M, OJKOCHCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpanmbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEIIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, MUIIeBast MIPOMBIIIIICHHOCTD, dapmarneBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, DIIEKTPOHHAS MPOMBIIIIEHHOCTD,
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
oOydJarolmuMHCsl TPOrpaMM CpelHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeMEeTHbIM M TIpeAMeTHbIM). HayuHo-meTogudeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SABISIETCS CUCTEMHO-IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHUsI» Ha YPOBHE CpPETHEro
oO01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKOW T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKaMHU, IPUCYIIUMH LETOCTHON
CUCTEME XMMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBLHOM JIEATETFHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTSAMHU U UJIeallaMHi POCCUICKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOI'O CTAHOBIICHUS JMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OMBITA TMO3HABATEILHOW M TPAKTUYECKON IEATEIHHOCTU
0Oy4YaromMXCs MO peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
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 COBMECTHOM TBOPYECKOM JEATEIBHOCTH NPH CO3JIaHUHU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY H
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHBIX BUJIOB YUEOHOU €A TEIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXEHUS K TPOIIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUUYECKOTO
IPUMEHEHMs] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh Pe3yJbTat
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) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

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

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3WLIMA HPAaBCTBEHHBIX W NIPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUU 3THX
MOCTYIKOB;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEeH 3J0pOBOro M 0Oe30macHoro olpasa JKWU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst MpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
MMOBCEHEBHOM XKW3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIUWBUAYAJbHOTO U KOJUIEKTUBHOIO
0e30macHOr0 TOBEACHUS B CHUTYalHMSIX, YIPOJKAIOIMIUX 3J0POBBI0 M JKU3HH
JIIO/CH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUSATHS  BPEOHBIX  MPUBBIYEK
(ynotpebeHust aakorois, HAPKOTUKOB, KypeHHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TOJE3HOM, TBOPYECKOW UM JAPYrMX BHJAX
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 YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUU,

yBOXEHUSI K TPyAy, JIOISIM Tpylda U pe3yiabTaraM TpYI0BOH
NeSATeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOH TpPacKTOPUU
oOpasoBanus, Oyayuield npodeccuu U peann3aiii COOCTBEHHBIX JKHU3HEHHBIX
TJIAHOB ¢ YYETOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHU, 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
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIbHOM CpEbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHH JJIS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATUS JCHCTBHUI, NPUHOCIIIMX BpEI OKpPYXKaIoIIeH
IPUPOJHOM Ccpelie, YMEHUSI IPOrHO3UPOBATH HEOJIATONPUSTHBIE HKOJIOTUUECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HaJU4Usl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITA JEATEIBHOCTH HKOJIOTHMYECKON HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLMAIIBHOM
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO TMPOTUBOCTOATH WJIEOJIOTHUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHKH;

NOHUMaHUs crneupUKA XUMUU KaK HayKH, OCO3HaHWUs €€ poJih B
dbopMHUpPOBaHUHN PANMOHATHFHOTO HAYYHOTO MBINUJICHUS, CO3IaHUH IETOCTHOTO
MpeACTaBICHUs 00 OKpPYKaIOIIeM MUPE KaK O €UHCTBE MPUPObI U YEJIOBEKA, B
MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIEHWU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;



yOeKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALHUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJHA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
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-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
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 3aKJIIOYEHUS] 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 CIOCOOHOCTH K HENPEpPhIBHOMY O00pa30BaHUI0 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

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHEero 0011ero o0pa3oBaHus BKITIOYAIOT:

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

YHUBEpCaJIbHbIE y4eOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CIIOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHHUBEPCAIbHBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHON MPAKTHKE.



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

OBjiajeHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  TNO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

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

OTpEeNEeNATh e ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JTOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIbHOCTH C TOCTABJICHHBIMU
ETISIMU;

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

BBLIOMpATh OCHOBAaHMS U KPUTEPUU ISl KiIacCU(PUKAIMKA BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh NPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B PacCMaTPUBAEMBIX
SIBICHUAX, (POPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMPOLIECCE IO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBHIBaTh  MOJICIIbHBIC
NpEJACTAaBICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOH pEaKIHH — TMPU PEIICHUH YUEeOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIC MOJICJIbHBIC
MPE/ICTaBICHUS JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKiu;

dbopMmynupoBaTh IEIM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIC BOMIPOCHI B Ka4YECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUMH;

BJIaJICTh HABBIKAMHU CAMOCTOSTEIIPHOTO TUIAHUPOBAHUA M IPOBEIACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0aaTh 3a



XOIOM  IpoOIecca, CAaMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTh O0OOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
pEe3yIAbTATOB MCCIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuoOpeTaTh OMNbIT YYEHUYECKOM HCCIIEeNOBAaTEIbCKOM M IPOEKTHON
JEeSTENbHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIIECHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO PA3IUYHBIX
METOJ0B MO3HAHUS.

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATLCS B PaA3JIMYHBIX HCTOYHMKAX HWHPoOpManuu (HaAy4yHO-
HOMYyJsIpHAsl JIUTEpaTypa XMMHUYECKOIO COJEpX aHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh HHPOPMALIMIO PA3IMYHBIX BUAOB U (popm
peJCTaBICHNUS, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTD "
HEMPOTUBOPEUNBOCTb;

dbopMyTUpPOBATH 3aMPOCHl M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUKA, HEOOXOAMMOW JJisi BBINOJIHEHHUS Y4eOHBIX 3ajad
OIPEAEIEHHOIO TUIIA;

pUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeCTaBICHUS
uHbOopMaIiK (CXEMBI, FpapuKU, JTUArpaMMBbl, TAOTUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpEACTBAa MpuU padoTe ¢
XUMHYECKOW WH(OOpMAIUel: NPUMEHATh MEXIpEAMETHbIE (pu3nyecKkue u
MaTeMaTH4YeCKWe) 3HaKW W CHUMBOJIBI,  (GOpMyibl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEe0oOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HATJSIHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMoil TeMbl B XOJ€ Juanora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHM IpPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCHEPUMEHTa, MPaKTUYEeCKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB U3YYaE€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAHMS MO3ULIMI B X0/1€ 00CYXI€HUsI U 0OOMEHAa MHEHUSIMH.

OBJ1aieHHe YHHUBEPCAJIbHBIMHU PeryJATUBHBIMY JeHCTBUAMU:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTU KOPPEKTHUPOBATHh MpEIaraéMblil aaropuT™M JEUCTBUUA MpHU
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
caMOaHaJIn3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B (QOPMUPOBAHMHM MBIIUIEHUS M KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJICHUE CUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIINE TOHATUS (XMMUYECKUN DJIIEMEHT, aTOM, 3JEKTPOHHAas
o0oJI0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHas  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJAHBIM  CKEJIET,
GyHKIIMOHANIBHASL TPYyNNa, pPaJUKal, H30MEPHs, HU30MEpbl, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOJAEPKAIIUE COCIUHEHHS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPAaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAllMe B OCHOBE ITOHMMAaHUs
MPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBICHUH, (DaKToIorHYecKue
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJIb30BAHUU
BAKHEUMIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUYECKON JeATeIbHOCTH
YEJI0BEKa;



c(OpPMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPU OIIMCAHUHU COCTaBa, CTPOCHHUsS U MPEBPAIICHUN OPTaHUYECKUX COCAUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIb30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpPraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIUBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JJISI MILTIOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpymnine coeJuHeHul (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXk allue
COEJIMHEHHUSI, BBHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS), NaBaTh UM Ha3BaHUS IO
cuctematnueckoit Homenkinarype (IUPAC), a Takke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKHUX BEHIECTB (dTHUJICH, MPOIUJIEH, AllETHIICH,
ATWJICHTJIMKOJb, TIUIEPHUH, PeHOI, (hopManbaeru, aleTalbIerua, MypaBbiuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAasl KHUCJIOTa, CTE€apUHOBas KHUCIOTA,
III0K03a, (pyKTO3a, Kpaxmall, HeIi0103a, TJIUIHUH);

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

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MOJOXKEHHUS] TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bymiepoBa mis 0OBsICHEHHMS 3aBUCHMOCTHU
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHUE,
¢u3nyeckue U XUMMUYECKHE CBOMCTBA TUIMYHBIX MPEICTaBUTENIEH pazIUYHbIX
KJIACCOB OPraHWYECKUX BELIECTB (METaH, 3TaH, dTUJIEH, NPOIWIEH, aleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOIIb,
IJIMIEpUH, (EeHoJ, alleTalbAerua, MypaBbuHas U YKCYCHasl KUCIIOTBI, TJII0K03a,
Kpaxmal,  LEeJUIFJIO3a,  aMHUHOYKCYCHasi  KHCJIOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKIY HHMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PeaklUil C UCIIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYII;

c(OpMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh VCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbs (HEe(dTh, TPUPOIHBIN Ta3, yrojib), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAMTH BBIYHCICHHS IO XUMHUYECKHM
YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIECTBA I MPOAYKTa
peakUuy IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HMCXOIHBIX
BEILECTB 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,
MOJICJTUPOBAHUE), HUCIOIB30BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM O0OpYyJOBaHUEM, a TAaKXKe MpaBuUia
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,
MOJIyYeHUE HDTUJIEHA W M3YyUYEHUE €ro CBOMCTB, KAayECTBEHHbIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TP HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPAaBWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHnH C BeIIecTBaMU M Ja0OpaTOPHBIM 00OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIEpUMeHTa B (opMe 3amucu ypaBHECHHI
COOTBETCTBYIOIIMX peakiui u (GOpMYIUPOBATh BBHIBOJBI HAa OCHOBE ATHX
PE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpeACTBAa MacCOBOMU
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 BO3JEHCTBUS Ha YKUBBIE OPraHU3Mbl ONPEEIEHHBIX 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
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX 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 pe3ynbTaThl OCBOCHUS Kypca «OOmias 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, €€
(GYyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOM IS PEIICHHS 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-
ANIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJISIPHBIA O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KpUCTAITNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT JTUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICEKTPOJIMTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUsI MacChl BEILECTB, 3aKOH COXPAaHEHUsS M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHUS, JI€KallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMHYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYCHHH U O€30MacCHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JESATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIEC MPU3HAKKU MOHATHIA,
yCTaHABIIMBAaTh HMX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSITHUS
IIpY ONHUCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY IS
cocTaBieHUs (QOpMyNI BEMIECTB M yPAaBHEHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJIEJIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIil ra3, yrieKHUCIbli ra3, aMMHUaK,
ran€Hasi U3BeCTb, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHUPOBAHHOCTh YMEHUW ONPENeNsATh BAJICHTHOCTb U  CTEIEHBb
OKHCJICHUSI XUMHUUYECKHX JJIEMEHTOB B COCJIMHEHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJICHTHasl, MOHHAs, METAJUIMYECKasi, BOJIOpPOAHAs) B
COCOMHEHUAX, THUN KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJibl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHaBIINBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HX COCTaBY K OMNPEAECIEHHOMY KiacCy/TpyIie
COCIMHEHUH (MpPOCThIE BEUIECTBA — METalIbl M HEMETallbl, OKCHIbI,
OCHOBAaHHSI, KUCJIOThI, aM(pOTEpHbIE TUIPOKCHUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHI PacCKphIBaTh CMBICI MEPUOIUUYECKOTO 3aKOHA
JA. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOILYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHMYECKHX 3JIeMEHTOB 1—4 mnepuonoB Ileproguyeckoid cHUCTEMBI
xumuueckux asneMeHToB Jl. M. MenzaeneeBa, UCNONb3yd MOHATUA «S-, p-, d-
AJNIEKTPOHHBIE  OpOUTAIHY, (QHEPreTHYeCKHe  YpOBHU»,  OOBIACHSITH
3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB XMMHMYECKHX DJJEMEHTOB M HX
COEMHEHUI MO mepuojaM u rpynnam llepruonnueckoil cucteMbl XUMUYECKHUX
aneMmeHToB JI. 1. Menneneena,;

c(hOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (ONHUCHIBATh) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKWX BEHIECTB Pa3JMYHBIX KIIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TEHETUYECKOW CBSI3U MEK]y HEOPTraHUYECKUMU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XUMUUECKHE PEAKIIUU 110
pa3Iu4HBIM IIPU3HAKaM (YUCILY U COCTAaBY PEArHPYIOIIHUX BEUIECTB, TEINIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTENIEHEH OKUCIICHUS DJIEMEHTOB, 0OPaTUMOCTH
pEeaklny, y4acTHUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPABHEHUS pEaKUU pa3IndHbIX
TUIOB, MOJHBIE U COKpAIIEHHbIE YpaBHEHUS peakUuid HMOHHOro oOMeHa,
YUUTBIBAs YCIOBHS, IIPY KOTOPBIX 3TH PEaKUUU UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHMH MPOBOAMTH PEAKLUH, IOATBEPKIAOLINE
KA4EeCTBCHHBIN COCTAaB PAa3JIMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATH
ONBITHBIM  NYTEM  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  PacTBOPAX
HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN pacKpbIBaTh CYIIHOCTb OKHCIIHUTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEAKIMM IOCPEACTBOM COCTABJICHMS DJIEKTPOHHOIO
OamaHca dTHUX peaKIuii;

chOpMUPOBAHHOCTh ~ YMEHHH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakuuu OT PAa3NUYHBIX (AKTOPOB; XapaKTep CMELICHHS
XHUMHYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3JIEUCTBHS (IPUHLIUII
Jle llatenbe);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XWMHYECKHE MPOLECCHI,
JeXalye B OCHOBE ITPOMBIIIJIEHHOTO ITOJIYYE€HHsI CEPHOM KHACIIOTHI, aMMHUaKa, a



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

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS C UCIOJIB30BAHHEM
MIOHSTHS «MaccoBas J0Ji BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIIIEHU Y Tra30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BelleCTBa WM 00BbEMA Tra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3((eKTa peakiuyu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATH W BBIMOJHATh XUMUUYECKUH
IKCTIIEPUMEHT (pa310KeHUE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICJICHUE CpPElIbl PAcCTBOPOB BEIIECTB C IOMOIIBID YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XMUMHYECKOU
peaKkIuu, peakiuu HOHHOrO OOMEHAa, KaueCTBEHHBIC pEaKIMu Ha CyJbdar-,
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 OOOpYyJOBaHUEM, NPEACTABIATH PE3YJIbTATHI
XUMHUYECKOT0 JKCIepUMEHTa B (hOpME 3alUCH YPaBHEHH COOTBETCTBYIOIIMX
peakiuii u GOpMYyJIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJU3HPOBATh XHUMHYECCKYIO
uH(DOpMaILMIO, TOJYYaeMYI0 M3 pa3HbIX HCTOYHUKOB (CpelIcTBa MAacCOBOM
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 OPraHU3Mbl 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 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX MMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYII.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbl pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znesa 2. YrieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOabl: AIKEHBI, 6 1
AJKaJUEHBbI, AJIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB 3 1
' U uX nepepadoTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3
39 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
' CroxHbie 3QUPBI




33 VYrieBoabl 3
Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 n [lepnoanueckas cuctemMma XUMHUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meraibl 6 1
2.2 Hewmeramibl 1 1
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' BEIIECTB
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Pa3pen 3. Xumus u ;Ku3HL
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
| [IpeameT opraHn4ecKkoi XUMHH, €€ |
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHust OpraHN4ecKUX
2 coennaenuit A. M. byrneposa, eé 1
OCHOBHBIE I0JIOKEHUS
IIpencraBnenue o kaaccupuKauu
3 opranuyeckux Bemiects. Homenkiatypa 1
(cucremaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUsS OPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, |
TOMOJIOTHYECKUH psif
5 Mertan u 3TaH — npocTeuIme 1
IIPEJICTaBUTENIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE |
IIPEJCTaBUTENIN AIKEHOB
[TpakTuyeckas pabora Ne 1.
8 «IlonmydeHune >TUICHA U U3YYEHHUE €0 1 1

CBOWCTB»




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

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKUM PSA/I.
AneTunes — npocTenimmn
MIPEACTaBUTENh ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKOUN peaKiuu

12

ApeHbl: 6eH301 U ToyoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnveckas CBSI3b YriaeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE KICTOYHUKH YTIICBOIOPOIOB:
MIPUPOIHBIN Ta3 ¥ MOMYTHEIC HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

15

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOJIOB:
MIPUPOJIHBIN ra3 U MOMYTHHIC HEPTSIHBIE
ras3bl, HepTh ¥ MIPOIYKTHI €€
nepepaboTKu

16

KonTpombHas pabota no pazzaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTAHOJ 1 OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEbIE CIIMPTHI:




OTUJICHTJIMKOJIb U TJINLHCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrne 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

20

Anpaeruapl: GopManbaeTua U
areTainpaernn. Alerod

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHast

22

[IpaxTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTEIN BBICIIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIOXHBIX 3(UPOB

26

XKupsl: ruaponaus3, NnpuMeHeHue,
OuoJorNYecKas poJib KUPOB

27

VYraeBoJipl: cocTaB, KilacCu(uKanus.
BaxxHeiimme npeacTaBuTeNu: TI0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC
MOJIMMCEPBI




KouTponsHas paborta no pasaeny

29 «Kucnopopcoaepxaiime opraHuuecKue 1
COCITMHEHUSD)

30 AMWHBI: METHUJIAMUH U aHWJIAH 1
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OpPraHUYECKUE COCTUHEHUS, UX 1
ouonornyeckoe 3HaueHue. IlenTrant

1 benku xak npupoaHsie |
BBICOKOMOJICKYJISIPHBIC COCMHCHHS

13 OcHOBHBIC TIOHATHS XHMHH :
BBICOKOMOJICKYJISIPHBIX COCTMHECHUI
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COECTMHEHUH. 1
[TnacTmacchl, Kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMAYECKUM DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XUMMHUYECKHX 3jieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpHUEHN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyIIaM U eproiaM. 3Ha4eHHE
MEPUOANYECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saeMmenToB .M. Menaeneena
B Pa3BUTUHU HAyKH

Crpoenue BeliecTBa. XUMUYECKasl CBSI3b,
e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13U. BogopoaHas cBs3b

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

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE PpacCTBOPHI.




MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHUYeCKUX COCIUHCHUIL.
['eHeTHvecKas CBS3b HEOPraHUYCCKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMu4yecKkux peakuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALLECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMHUYECKOE PAaBHOBECUE

10

[Tpaktuueckas padota Ne 1. «Bnusaue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIun»

11

DNEeKTPOTUTHUYECKAS TUCCOIHALINSI.
[Tonsarue o BogopoaHom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC
peakiuu. [lonarue o0 anekTponuse
pacrmiiaBoB U pacTBOPOB COJieit

13

KonTtponsHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMHUN»

14

MeTaJ'IJ'ILI, HX ITIOJIOKCHHUEC B
HepHOHquCKOﬁ CHUCTEMEC XUMHNYCCKHUX




anemeHTOB J[. . Menneneera u
O0COOCHHOCTH CTpOCHHUs aTOMOB. O0mHe
(u3HUYecCKre CBOMCTBA METAJLIOB

15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSDKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HaTpUH, Kaaui, KaJabIuH,
MarHui, aJlOMUHUN) U UX COCTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUI

18

XuMudecKkre CBOMCTBA IMHKA, JKele3a U
UX COCIMHEHUHN

19

[TpakTtruueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«MeTtamibs»"

20

HemeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauIoB (Ha puMepe
KHCTIopo/a, cephl, pocdopa u yriuepoaa)

22

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U
HUX COeIUHEHUN

23

XuMHUecKue cBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN




24

XUMHUYECKHE CBOMCTBA YIIIEpOa,
KpEMHUA U UX COGIII/IHGHI/Iﬁ

25

[IpuMeHeHNne Ba)KHENIINX HEMETAINIOB U
UX COCIMHEHUU

26

O0001enne ¥ cucTeMaTu3anys 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/IﬂM XUMHUYCCKUX peaKHI/II\/'I nu
TepMOXI/IMI/I‘ICCKI/IC paC'—IéTBI

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemeramnsl"»

28

KonTtponsHas pabora no temam
«Metamael» 1 «HemeTamie

29

Heopranudeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

30

AmboTepHble HEOpraHU4eCcKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPraHUYEeCKUX
BEIIECTB

31

Ponb xuMuu B 00ecIieueHun
3KOJ'IOFPI‘-ICCKOI>1, SHGPFCTHQCCKOIZ u
HHHICBOﬁ 6C3OH8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX
MPUHLUIAX TPOMBIIIIEHHOTO MOJTY4YeHUs
BaXHEHIIINX BEIECTB




33

Yenosek B MHUPC BCUICCTB U MATCPUAJIOB

34

XHMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







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

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkuuonepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET
bu6mnorexa IIOK

POIII
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