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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepaunun», TpeOOBaHUNH K pe3yJbTaTaM
OCBOEHHUS (enepanabHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mnpencrabienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHoM craHgapte COO, ¢ yuérom Konneniuu
npenojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickoii ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE MTPOTPAMMBbI, 1 OCHOBHBIX MOJOXKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepaumun Ha mnepuox a0 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOorpaMMbl 10 XUMUHU, K ONpPEISTICHUIO
oOmieil crtparernu OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHSA OOYYaIOITUXCS
cpeacTBaMu y4yeOHOro mpenMera «Xumus» s 10—11 kmaccoB Ha 6azoBOM
YpOBHE COCTaBWIM  KoHUentyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJeil, coAep>KaHus, pPe3yJbTaTOB OOyYEeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM H3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa30oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIEH
KyJbTYphl YENIOBEKa, a TAKXKE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOUIEHUS K
CBOEMY 37I0POBBIO U MPUPOAHOM cpene. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpemHero o0miero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CrelMPUKA HAYKA XUMUHU, €€
3HAYEHUS B MIO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX 1eJied W TPUHUMUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanmsi B Poccuiickoi
Oenepanun.

XWMHS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTpaeT 0COOYI0 poib B
COBPEMCHHOW IHMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PaALMOHATIBLHOIO
HAy4YyHOTO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO TMpEJCTaBlIeHUs 00



OKpPYXAaIIIEM MHUpPE KaK O €IWHCTBE NPUPOABI M YEIOBEKa, 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 KYJIBTYpPbI, HEOOXOJIUMBIM 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, MHIIEBOM, HSKOJOTMYECKONH O€30MacHOCTH 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 KYypChl —
«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 OpraHuuecKord XUMuu. @opMUPOBAHUE TAHHON CUCTEMbI 3HAHUW TIPU
U3YYCHHH TIpeMeTa O00ecreurBaeT BO3MOKHOCTH PACCMOTPEHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuaia M 0OyCIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPECIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOU TEOPUU CTPOCHHS OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXHUMHUYECKUX H DJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB O  CIOKHBIX
OMONOTUYECKN AaKTHUBHBIX COequHEeHWH. B Kypce OpraHmveckol XuMuu
MOJIYYarOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus T[E€pBOHAYANbHbIC MPEACTABICHUS O XUMHUYECKOW CBSI3H,



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

[log HOBBIM yrjaoMm 3peHUsi B MpeaMere «XUMHs» 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» 00Yy4aroUMMCs TPEeIOoCTaBIseTCS BO3MOXXHOCTh OCO3HATh 3HAYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX W  METOAOJOTMYECKHUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKUIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMH O BaXHEMIIMX BEUIECTBAX, HMX COCTAaBeE,
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. DTU 3HAHUSA CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
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 OpPUEHTHUPOBAThCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpo0siemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBaTh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HAHWM,
pEIICHHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikanue yueOHOro mnpenMera «XuMHs» 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 CTPOEHHUEM, [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 TEXHOJOTUHA 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 Y4YE€OHBIX JEUCTBUM, HMEIOIMX 0a30BO€ 3HAYEHUE 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 mnpemnojgaBaHus XMMUM Kak Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk M HAa YPOBHE CpeAHEro oOmero oOpa3oBaHUs, MpHU
OTIPENICNICHUH COACPIKATEIIbHOM XapaKTEPUCTUKHU IMeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XUMHUUYECKOM HAyKHM Kak oO0JJaCTU COBPEMEHHOTO
€CTEeCTBO3HAHUS, MPAKTUYECKOU JIESITEIHLHOCTH YEJIIOBEKAa U KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKOou
NOAXOA K ONPEACNICHUIO IeJied M3y4YeHHs TpeaMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUsI TJIABHBIMHU IIEISIMU M3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKMX 3HAaHUN Kak BaKHEUIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOPOM JIe)KAT KIIOYEBbIE TMOHATHS, (yHIaAMEHTaJbHbIC 3aKOHBI H
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE UM TIOHMMAaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUSI U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUH O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XHUMHUYECKUX pEeaKIUil, HEOOXOTUMBIX JIJIst
npuOOpeTeHus yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIOUIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOeHHeM ©W  OOBSCHEHHMEM  XUMHUYECKOTrO  JIKCIECPUMEHTA,
COOJIFOICHUEM TTPaBHJI 0€30IMacHOT0 00paIeHHsI C BENIECTBAMM.

Hapsimy c¢ »Tum, comepkarenbHas XapakTEepHCTHKa IeIed u 3aaad
W3Yy4YeHHS TpeAMETa B MPOTpaMMe MO XMMHH yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBHM C HOBBIMH TPHOPUTETAMHU B CHCTEME CpPEIHEro oOIIero
oOpazoBanusa. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHA&TCA
MPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  O0ydeHus,
OPHMEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTEIbHON
OpraHu3aliy, BIAJACIONIETO HE HAa00pOM 3HaHWH, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH ¥ YMEHUSMH aKTUBHOTO TIOJTYYCHHS 3HAHUN
Y IPUMEHEHUS UX B peajbHOM KU3HM JIJIsl PEIICHHSI MPAKTHUECKHUX 3a/1a4.

B cBs3u ¢ 3TMM mpu w3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAaYEHWE MPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:



aganTanys OOyYaroIMXCA K YCJIOBUAM JAWHAMHUYHO Pa3BHBAIOIIETOCS
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 OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB (KIIFOUEBBIX
KOMITCTEHIIUH), UMEIONUX YHHBEPCAIbHOE 3HAYCHHE IS PA3JTMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCILHOCTH,
KOTOpasi 3aHUMAaET BAXKHOE MECTO B MO3HAHWU XWMHH, a TAKXKE JUISl OIICHKHU C
MO3UITUH  DKOJIOTUYECKOH OE30MacHOCTH XapakTepa BIUSHUS BEIICCTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIOCOOHOCTEM OO0y4YarOMUXCsA: CIHOCOOHOCTH CaMOCTOSTENIBHO NPHOOpETaTh
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 € pa3BUTHE Y OOYYAIOIIMXCS aCCOIMATUBHOTO H
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IPOBECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydYaromuxcs YOeKIEHHOCTH B TYMaHUCTUYECKOMN
HAIPaBJIEHHOCTH XUMHHM, €€ BaXKHOW POJM B pENICHHWH TI00aBbHBIX IPOOIeM
paIoHaIBLHOTO TIPHUPOIONI0JIH30BaHMS, ITOMTOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PABHOBECHs, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe’)XHOTO OTHOIICHUS K TMPUPOAE M CBOEMY 3J0pPOBBIO, a TaKKe
MPUOOPETCHHS ONBITA HCIIOIB30BAHUS TOJYYCHHBIX 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-
Hay4IHBIC 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'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

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

IIpencraBnenue 0 KJ1accuukanuu OpPraHMYeCKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux CoeAMHEHHH (cucTeMaTrieckas) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIINX MPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepualaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJOJIEHUE U
ONMMCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB [0 TMPEBPALICHUID OPraHUYECKHUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHUe, 00YyTJIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUU psad. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu 3aMElICHHs W TOPEHHs), HAXOXKIEHUE B NPHUPOAE, MOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psfl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIApATallUM, OKHCICHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuus MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH ps.
ALleTUIEH — TMPOCTEUINMN NPEACTABUTENb AJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHUYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMS,
raJIOreHUPOBAHUS, THAPATALMHU, TOPEHMS ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoin: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST 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, NPUHAMNICKAIIUMUA K
pa3JIMYHBIM KJlaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBIA ra3 W NOIYTHBIE
He(dTaubie Ta3bl. HedTh u e€ mpoucxoxaenue. Cnocoodsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), nmuponus. IIpoaykTsi
nepepaboTku HedTH, HX MNPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITY.
KameHnHsblii yrosib v NpoAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUMN:
O3HAaKOMJIEHHE ¢ O0pa3laMu IUIAaCTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hepte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJd YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJICHUE MNPAKTUYECKOW pabOThI: 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 opraHnyecKue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢uznueckre U XUMHYECKHE CBOMCTBa (peakluuM C AKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHE), MpUMEHEHuEe. BoaopoaHbie CBA3M MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€ CHUPTHL. OJTWIEHIJIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre M XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IMICIOYHBIMU
MeTaJllaMH, KaueCTBEHHAs! peaklys Ha MHOTOAaTOMHBIE cnupThl). JleiicTBue Ha
opraHusM 4esoseka. [I[puMeneHue rimneprsa 1 TWICHTIIMKOJIA.

@deHoMN: CTpOEHHWE MOJICKYJbI, (U3NYECKHME M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsl. DopManpaerus, aneTaIbAECTHI: CTPOCHUE,
¢u3nyeckne 1 XUMUYECKHE CBOIMCTBA (peaKIMU OKUCIIEHUS U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIMH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleiabHbIE KapOOHOBBIE KHUCIOTBL. MypaBbuHas u
YKCYCHasi KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
o0mme s Kilacca KHUCIOT, peakius JTepuuKanuu), TOJydyeHHe U
npuMeHenne. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIIMX



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

Cnoxubie >(pupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [uaponus
cnoxkubix  3¢pupoB. Kupsl. T'uaponus kupoB. IIpuMeHeHHe KHUPOB.
buonorunueckas poap KUpPOB.

VYrneBoabl: cocTaB, KilaccU(pUKaIUs  yIrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHUCTBUE C
ruapokcuom meau(Il), okucinenne ammuayHbsIM pacTBOpoM okcua cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnrono3a kak npupoaHbie nonumepsl. CTpoeHUE Kpaxmania u
HEJUTI0JI03bl.  PU3NMYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJu3,
KAueCTBEHHAs PEAKIIUS C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YCHHUS BEIIECTB M WX IPEBpaIleHUMN:
poBeicHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIICHHE 3TaHOJIA
okcugoMm meau(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
rugpokcuaom wmenu(Il)), anpaeruyioB (OKHUCIEHHWE aMMHUAYHBIM PaCTBOPOM
okcuna cepedbpa(l) m rumpokcumom memu(ll), B3ammopeicTBHe Kpaxmaja C
MOJIOM), TIPOBEJACHUE NPAKTUYECKOW pabOThl: CBOWCTBA PAacCTBOpAa YKCYCHOMU
KHCJIOTHI.

Pacuérurnlie 3a1aun.

Boruncnenust mo ypaBHEHUI0O XHMHMYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
mMacce, 00bEMyY, KOJMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB WJIM MPOIYKTOB
peaKkium).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUSL.

AMUHOKHCTIOTBI ~ KaKk  amM(pOTepHbIE  OPTraHWYECKHE  COCIMHCHHS.
@u3nyuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIIMIINHA).
buonornueckoe 3HaueHne aMUHOKHCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsipHbIE coeauHeHusd. [lepBuunas,
BTOpHWYHAS W TPETUYHASI CTPYKTypa OenKkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUMN:
HAOJFOICHUE W OMHMCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIUs OCIKOB
MIPU HArPEBaHUHU, LIBETHBIE peaKIUU OEJIKOB.

BricokomoJieKkyJIsIpHbIE COeIUHEHUS



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

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

MexnpeIMeTHBIE CBS3H.

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

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

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

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

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAEeMBbIE,
TOILJTMBO, PECYPCHI.

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

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue OCHOBbI XUMUU

XUMUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
00o0y04Ka. DHEPreTHUeCKe YPOBHH, TIOlypOBHUA. ATOMHBIE opOuTanu, s-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUs aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa 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

Ponb xumun B 00€CTieUeHUH SKOJIOTHUYECKOM, IHEPTEeTUUECKON U THILEBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HayYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUN.

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



YemoBek B MHUpPE BEIIECTB W MATEPHAJIOB: BaXHEHIINE CTPOUTEIHHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaTbl I JIEKTPOHUKH, HAHOMATEPHabl, OpPTaHUICCKUE U MUHEPATbHBIC
yInoOpeHus.

XvUMHS W 370pOBbE YEJIOBEKA: MpaBWjIa MCIOJb30BaHUS JICKAPCTBEHHBIX
npemnapaToB, TMpaBuia OE30MacHOTO MCIOJB30BaHUA MPENapaToB OBITOBOMN
XMMHH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEAMETHBIX CBSI3ed TPU  M3yYeHUW OOmIeH u
HeopraHu4ecko XxuMuu B 11 Kiacce OCYIIECTBISCTCS 4Yepe3 MCIOIh30BaHUE
KaK OOINMX €CTeCTBCHHO-HAYYHBIX IOHSATHN, TaK W TOHSATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO01Ime eCTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPEHUE, SIBJICHHE.

dusnka: Marepus, dHEPrus, Macca, aTOM, 3JICKTPOH, NMPOTOH, HEHWTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJICKYJIa, JHEPreTUUYSCKUHA YpPOBCHb,
BEIIECTBO, TElI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (QHU3UUECKHE
BEJIMYUHBI U IMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buomorus: kieTka, OpraHuM3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

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

Texuomorus: XUMHYECKas IPOMBIIIIICHHOCTD, METAJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaoB, CEIIbCKOXO03MCTBEHHOE
IPOM3BOJICTBO, MUIIeBast MIPOMBIIIIICHHOCTD, dapmarneBTHICCKas
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, DIIEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHHUA IIPOI'PAMMBLBI IIO
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 HM TpeAMEeTHbIM). HayuHOo-MeToaudeckoid OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPaMM CpeTHEro oOIIero
00pa3oBaHUs SABISIETCS CUCTEMHO-IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
oO01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

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

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIACHHI JUYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHMs;

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

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIMUTATEIBLHOM JIEATETFHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTAMU U UJI€allaMH POCCUIMCKOTO IPakIaHCKOTr0 OOIIECTBA, MPUHITHIMU B
oOIIecTBE HOPMaMH M TIPABHJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMHE TTPOIleccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JInuHOCTHBIE PE3yNbTaThl OCBOCHHSI MpeaMeTra «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OMBITA TMO3HABATEIFHOM M TPAKTUYECKON IEATEITHHOCTU
OOy4YaroIMXCs 0 peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS:



OCO3HAHUS  OOYYAIOMUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB 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
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HaJU4Usl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMY B TIO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMATIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTUBOCTOATH WJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMaHMS CcHenu(PUKH XUMHUM KakK HayKH, OCO3HAaHHUS €& poiu B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IIEJTOCTHOTO
MpeACTaBIEHUs 00 OKpYKaIOIIEeM MUPE KaK O €UHCTBE MPUPObI U YEIOBEKA, B
MMO3HAHUMU MPUPOAHBIX 3aKOHOMEPHOCTEW M PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PABHOBECHS,



yOeKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALHUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJHA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYPhI, PEIICHUH TI00aTBHBIX
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 CYUIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YyeMBbIX B  ©CTECTBEHHBIX  HaykKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh MOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIEr0 MHUpPA U MPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTENIBHO HCIIOIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K aKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUW MO XMMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pa3duyHbIX  cdepax

npodeccuoHaIbHOM IeITeTLHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEIU(PUKY METO/IOB
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 yueOHbIE JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKaTHBHBIE, PpETyJIATHBHBIE), oOecreuuBaronme (HopMupoBaHue
(GYHKITMOHATPHON TPAMOTHOCTH M COIMATLHON KOMIIETSHITUN 00yJarOIINXCS;

CIIOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTHKE.



MertanpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMHU
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;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIIJICHUS —
BBIICJISITh XapaKTEPHBIC NMPU3HAKK MMOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
Y SIBJICHUM;

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

YCTaHABIMBAaTh NPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJE€HUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISTh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PacCMaTPUBAECMBIX
SIBICHUAX, (POPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

NPUMEHSATH B  MpOILIECCe TO3HAHWS, MCIOJIB3YEMbIE B  XUMUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpEJACTAaBICHUS — XUMHUYECKHMA 3HaK (CHUMBOJ) JJIEMEHTAa, XUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIUM — TMPU PEHICHUH YUEOHBIX
MO3HABATEILHBIX U MPAKTUYECKUX 3ajlady, MPUMEHSATh Ha3BAaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB MU3y4aeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE T1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaYYHOI'0 MO3HAHHUS BEIIECTB M XMMUUYECKUX
peaKiuu;

dbopmynupoBaTh IEeIM W 3aJayd  HMCCIICJAOBAHUSA, HCIOJIB30BAThH
MTOCTaBJICHHBIC M CAMOCTOSTEIBHO C(HOPMYIHMPOBAHHBIC BOMIPOCHI B Ka4eCTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJICTh HABBIKAMH CAMOCTOSITCIIBHOTO TUIAHUPOBAHUSA M TPOBEIACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOJOM  TpoOLiecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pEe3yIAbTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJCIaHHON
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  OIEHMBaTb €€  JIOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

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

IpPUOOPETATh OMBIT MCIOIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAyYHBIA S3bIK B KA4eCTBE CpEICTBA MpuU padoTe ¢
XUMHYECKOW WH(GOpMAIMeil: MPUMEHATh MeXIpeaMeTHble ((pusndyeckue u
MaTeMaTH4YeCKUe) 3HaKM W CHMBOJIB,  (OpMyJbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIB30BaTh M MpPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HarJISIAHOCTH.

OBiaseHne yHMBEpPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMoil TeMbl B XOJe Juaiora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKCHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTAllMEN PEe3yJbTaTOB MO3HABATEIBHOU NI€SITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IpU
BBIMIOJIHEHUM XMUMHUYECKOTO JSKCIEPUMEHTa, MPaKTUYEeCKOW paboThl 1O
MCCIIEIOBAHUIO CBOMCTB U3YYae€MbIX BEIECTB, peaiu3allid Y4€OHOrO MPOEKTa U
(dbopMyIHpOBaTH BBHIBOJABI MO pe3yJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM
COTJIACOBAHMS MO3ULIUI B X0J1e 00CYKJIeHHSI 1 00OMEHA MHEHUSIMU.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJSSTUBHBIMHU AeCTBUSIMM:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTENbHOCTD, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATH MpEIaraéMblii aJroputM JEHUCTBUU MpH
BBINIOJIHEHUH YYE€OHBIX M HCCIEOBATEeNIbCKUX 3aJa4, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN cnocod MX pelleHHus ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHbIE pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuMUS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMUPOBAHMM MBIIUIEHUS U KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOJIMMOMW JUIsl PEIIEHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJICHUE CUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, O3JEKTPOHHAas
o0oy0YKa aToMa, MOJEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHYTas M COKpamniéHHas),
MOJIb, MOJISIpHas Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(byHKIIMOHANIBHASL TPYIMINa, paauKall, U30MEpHUs, H30MEPHI, TOMOJIOTHYECKUI
psAl, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJ M a30TCOAEPKAIIUE COCAUHECHUS,
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsI CTPOCHHS Opranndeckux Bemects A. M. bytieposa,
3aKOH COXpPaHEHMSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIMEe B OCHOBE ITIOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBICHUH, (DaKToIorHYecKue
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJIb30BAaHUU
BOKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHLHOCTH
YEJI0BEKa,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBIISTH XapaKTEpPHbIC MPU3HAKU MOHATHH,
YCTaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE IOHSITUA
MIpY ONKUCAHUU COCTaBa, CTPOCHUS U MPEBPAILLICHUN OPTaHUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIL30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyn OpPraHMYECKHMX BEIIECTB W YPaBHEHUM XHUMHUYECKUX pEaKIui,
M3TrOTABJIMBATh MOJAEIN MOJIEKYJI OPTaHUYECKUX BEUIECTB JJIs1 MWILIFOCTPALIMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHul (YrJIeBOJOPObl, KUCIOPOJ W a30TCOAEpXk allue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COCIUHEHHS), /1aBaTh MM Ha3BaHUS 10
cucremarnueckoit HomeHnkinatype (IUPAC), a Takke npuBOIUTH TPUBUATBHbBIE
Ha3BaHUS OTJEIBHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATUJICHTJIUKOJIb, TIIULEPUH, (eHO, (opMaIbACT I, alleTalbJACTHI, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCJIOTA,
IIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHUH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENESATh BUIb XUMHYECKOW CBS3U B
OpraHUYECKUX COCIMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJO0XKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa nmnsi oOBSICHEHHS 3aBHCHUMOCTHU
CBOMCTB BEILIECTB OT KX COCTaBa W CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl
BEILECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznueckre U XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPraHMYeCKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIMICH, alleTHIICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTIIUKOIIb,
TIIALEepUH, GEHOI, aleTalbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0JI03a, aMHUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETHYECKYK0 CBA3b MEXKJAY HHUMH YPaBHECHUSIMH COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapakTepu30BaTh VCTOYHHUKH
YTIEBOJAOPOIHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI UX
nepepadoTKU U MPaKTHUYECKOE TPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHHA MPOBOJUTH BBIYUCICHHS 1O XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WJIH MPOAYKTOB PEAKIUN);



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), HCIOJIB30BaTh CHUCTEMHBIC XUMHYECKHE 3HAHUS JIA
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMH  cOOJNONaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATH XUMHUYECKUI
AKCHEpPUMEHT (TIpeBpallleHruss OpPraHWYECKUX BENIECTB MpPH HaArpeBaHUU,
MOJIyYCHUE HTUJIECHA W U3YUYEHUE €ro CBOMCTB, KayeCTBEHHbIC PEaAKIUU
OpraHUYeCKUX BEIIECTB, JeHATypauus OCJIKOB IPU HAarpeBaHUH, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C MPAaBWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHnH C BeIIecTBaMU M Ja0OpaTOPHBIM 00OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OHKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX pEAKIUHA U (OPMYIUPOBATH BBIBOJLI HA OCHOBE JTHX
PE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpeACTBAa MacCOBOMU
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~yMEHHUW  COONIOAATh  TpaBUIa  DKOJIOTHUYECKH
11eJIECO00pa3HOT0 TOBEIEHUS B OBITY M TPYAOBOW NEATEIBHOCTH B IIENISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BelllecTB, NoHUMasi cMbich nokazatens [1/IK, nosicHsaTe Ha mpumepax cocoObl
YMEHBUICHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHU3M
YEJI0BEKa;

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

JUISL CIIETIBIX W CIA0OBHUIASIIMX OOYYaloOIIMXCA: YMEHHUE HCIOIb30BaTh
penbe(HO-TOUCUHYIO cHCcTeMy oOo3HaueHuid JI. bpains mgag  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



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

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM sl PEIICHUS MPaKTHYECKUX
3a/1a4 ¥ 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 37I0POBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS (XUMUYECKHIN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJISAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEMEHb OKHUCICHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KpUCTATTUYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAST JTUCCOIMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOM pPEaKIMM, XMMHUUYECKOE PAaBHOBECHE); TEOPHUU MU 3aKOHBI (Teopus
BJIEKTPOJIUTHYECKON NUCcOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUsS U MPEBpPALICHUS
SHEPIuM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHMBOIUYECKHH S3BIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHUS, JI€KallMe B OCHOBE IOHHMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMHMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JESTETbHOCTH
YEJI0BEKa;

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

c(hOpMHUPOBAHHOCTh YMEHHI UCIOJB30BaTh XUMHUECKYIO CUMBOJIMKY IS
cocTaBlieHUs (QOpMyNI BEMIECTB W ypPAaBHCHMH XWMHUYECKHX PEaKIIUM,
cucreMarnueckyto HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yrieKUCIbli ra3, aMMHuakx,
ran€Hasi U3BeCTb, HEral€Hasi U3BECTh, TUThEBAsl COAA, MUPUT U JPYTrUE);

chOpPMHUPOBAHHOCTh YMEHUH ONPENeNsATh BAJICHTHOCTh M  CTEIEHBb
OKHCJICHUSI XUMHUUYECKHX JJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJ€HTHasi, MOHHAsA, METAJJIMYECKasl, BOJOPOJIHAS) B
COCOMHEHUAX, THI KPUCTAUINYECKOW PEMETKM KOHKPETHOI'O BEUIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKasi), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCMHEHUN;



c(hopMUPOBAaHHOCTH YMEHUU yCTaHABJIMBATh MPUHALIE)KHOCTh
HEOPraHUYECKUX BEIECTB MO HUX COCTaBY K OMpeAcTEHHOMY KiacCy/TpyIie
coeMHEeHUN (TIPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBaHUSsI, KUCJIOTHI, aM(POTepHbIE TUAPOKCUIBI, COJIH);

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

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHMYECKUX 3JIeMEeHTOB 1—4 mepuonoB llepuoamyeckoil cuctemsl
xumuueckux sneMeHToB Jl. M. MenpaeneeBa, UCNONb3yd MOHATUA «S-, p-, d-
3JIEKTPOHHBIE opOuTammy, «QHEPTrEeTUUYECKHUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB U HX
COEIMHEHUM MO TepuojiaM U rpynmnam llepuoanueckoil CUCTEMbl XUMHYECKHUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHWE NEHETUUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUITUPOBATh XUMHUYECKUE PEAKIIUH T10
Pa3IMYHBIM MpU3HAKaM (YUCIY M COCTAaBy PEArupyrolIMX BEIIECTB, TEIJIOBOMY
s dekTy peakiuy, N3MEHEHHUIO CTEIIEHEeH OKUCIICHUsI AJIEMEHTOB, 0OPaTUMOCTH
pEeaKIuM, Y4acTHIO KaTaJIu3aTopa);

c(hopMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHCHUS PEAKIIUN pazIMYHbBIX
TUIIOB, TIOJIHBIC W COKpalI€HHbIE YypaBHEHUS peaKIMidi HOHHOrO OOMEHa,
YUYUTHIBAsA YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIUU UIYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIMH, TOITBEPIKIAOIINE
Ka4eCTBCHHBIA COCTaB PA3JIMYHBIX HEOPraHUYECKHWX BEIIECTB, PAClO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MNPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM PaCKphIBaTh CYIITHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUM TOCPEICTBOM COCTABICHUA 3JICKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PEaKIHH OT Pa3IUYHBIX (PAKTOPOB; XapakKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JACHCTBUS (MIPUHITUTT
Jle llatenbe);

c(hopMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHUMHUYECKHE TPOIIECCHI,
JIe)KaIMe B OCHOBE MPOMBIIIEHHOTO MOJYYEeHUS CEPHON KHUCIOThI, aMMHUaKa, a



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

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYUCICHHUS C MCIOJIb30BAHUEM
TIOHSTUS «MaccoBas J0Ji BEIIeCTBA B pacTBOPE», 00BEMHBIX OTHOILICHHM Ta30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BelleCTBa WM 00BbEMA Tra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3((deKkTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

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

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATh XUMHUYECKHIMA
IKCTIIEPUMEHT (pa310KeHUE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICJICHUE CpPElIbl PAcCTBOPOB BEIIECTB C IOMOIIBID YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHHE Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkIuu, peakiuu HOHHOrO0 OOMEHa, KayeCTBEHHBIC pEaklMM Ha cyibdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
IKCTIIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Meramie» U «HemeTtamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKHA O€30MaCHOCTH TpH OOpalieHuu C
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATh PE3yJIbTAThI
XUMHUYECKOT0 JKCIepUMEHTa B (hOpME 3alUCH YPaBHEHH COOTBETCTBYIOIIMX
peakiuii u GOpMYyJIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3HPOBATh XUMHUYECKYIO
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 3/I0POBbS U OKpYKaroILEed NPUPOIHON Cpeibl, OCO3HABATH
OMAacHOCTh BO3JECUCTBUSI HA >KUBBIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAIlEHUs] UX BPEIHOrO BO3JEHUCTBUS Ha OPraHU3M
YeJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHI BO3MOKHOCTSMH 37I0POBbS: YMECHHE
MIPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYII.
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Teopus crpoenus
OpPraHUYECKUX
coequHeHu A. M.
bytneposa, e€
OCHOBHBIE IOJIOKEHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

https://chemege.ru/alkany/

MeTtaH u 3TaH —
MIPOCTEHILINE




MNpCACTAaBUTCIIN AJIKAHOB

AJIKEHEBI: cOCTaB U
CTPOEHHUE, CBOMCTBA

OTUJEH U IPONUIEH —
MIPOCTEMNIINE
MIPEICTAaBUTENH aJIKEHOB

[IpakTnueckas pabota
Ne 1. «ITomyuenue
STHJIEHA U U3yUYEHHE €T0
CBOMCTB»

Anxanuensl. byrannen-
1,3 u meTunOyraaueH-
1,3. Ilonydyenue
CHUHTETHYECKOTO
KayudyKa U Pe3UHbI

10

ANIKMHEIL: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHI PSI.
Aneruies —
MPOCTEUIIHNI
MPEACTaBUTEb ATKUHOB

11

Brraucnenusa no
YpaBHEHUIO
XUMUYECKOHN peaKiuu

12

ApeHbl: 6eH301 U
toiyol. TokcuyHOCTh
apeHOB

https://ppt-online.org/855805




13

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAMNX K
pa3IMYHBIM KJIaccam

14

[IpupogHbIE CTOYHUKHN
YTI€BOJAOPOJOB:
MIPUPOJIHBIN ra3 u
MONYTHBIE HE(PTAHBIE
ra3pl, He()Tb U
MPOLYKTHI €€
nepepadoTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB:
MPUPOIHBIN Ta3 u
MOMyTHBIC HE(DTSIHBIC
rasbl, HeTh U
MPOIYKTHI €€
nepepadoTKu

16

KounTpomsnas pabora no
pazneny
«YTIIeBOJIOPOIBI»

17

IIpenensHbIe
OJHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJI.
Bonoponnas cBs3b

18

MHuoroatoMHEBIE
CIIUPTHI: TUJICHTJIMKOJIb

https://foxford.ru/wiki/himiya/mnogoatomnye-spirty




U IIMUCpUH

19

@DEeHOJI: CTPOEHHUE
MOJIEKYJIbI, (PU3NIECKUE
U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

20

AJperuanr:
dbopmanbaerua u
aneTanpaerun. AneTon

21

OIHOOCHOBHEIE
IIpeeNIbHEIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

22

[IpakTuueckas padota
Ne 2. «CpoiicTBa
pacTBOpa YKCyCHOM
KHUCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeJCTaBUTENU
BBICIINX KapOOHOBBIX
KHUCTIOT

24

Mel1a Kak coJiu
BBICIINX KapOOHOBBIX
KHCJIOT, HX MOJOIIIES
JIEUCTBUE

https://uchitelya.com/himiya/1 86409-konspekt-uroka-
myla-10-klass.html

25

CrnoxHble 3(upbl Kak
MIPOU3BO/IHBIC




KapOOHOBBIX KHCIIOT.
I'maponus cinoKHbIX

3pupoB

26

Kupsr: runposnus,
IIPUMEHEHUE,
Ouosoruyeckas poJib
KUPOB

27

VrieBoasl: cocTas,
Kiaccuukaus.
Baxwueitmune
MIPEACTABUTEIH:
TJTF0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemttonosa
KaK MPUPOJIHBIC
MOJIUMEPBI

https://nsportal.ru/shkola/khimiya/library/2018/05/28/urok-
po-himii-10-klass-polisaharidy-krahmal-i-tsellyuloza

29

KounTpomsnas pabora no
pasneny
«Kucnoponconepxkariue
OpraHuyecKue
COEJIMHEHUS

30

AMMWHBI: METHJIAMHH U
AHUJINH

31

AMMHOKHCIIOTBI KaK
am(oTepHbIe
OpraHu4ecKue
COEJIMHEHUS, UX




OMOJIOTHYECKOE
3gadeHue. Ilentuael

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA

33

OCHOBHBIE TTIOHATHUSI
XUMHAHA
BBICOKOMOJICKYJISIPHBIX
COCAUHCHMI

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COECIUHEHU.
[InacTmaccel, kKaydyku,
BOJIOKHA

https://infourok.ru/vysokomolekulyarnye-soedineniya-

reakcii-polimerizacii-i-polikondensacii-polimery-
plastmassy-volokna-kauchuki-5421831.html

OBIIEE KOJIMYECTBO
YACOB II1O ITPOTPAMME

34




11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer | KoHTpoJubH
0 ble padoThI

IIpakTHyeck
ue padoTsl

JlaTa
H3yYeH
usi

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

XUMUYECKUH JIEMEHT.
AToM. DieKTpoHHAas
KOH(UTrypanust aToMoB

https://nsportal.ru/shkola/khimiya/library/2019/03/28/
stroenie-atoma-zakonomernosti-izmeneniya-

himicheskih-svoystv

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /l. W.
MeHneneeBa, X CBA3b
C COBPEMEHHOM
TEOpUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COEQUHEHUH I10
TpYIIaM U eproam.
3HayeHHe
MIePUOANIECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX
anemeHTOB J[.1.




Meneneesa B
pa3BI/ITI/II/I HayKI/I

CrpoeHue BeniecTna.
XHUMHUUIeCKas CBSI3b, e€
BH/JIbI; MEXaHU3MBbI
o0OpazoBaHus
KOBAJICHTHOU CBSI3H.
Bonoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPUIIATEITEHO
c1h. CTernenn
oknciienus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

https://resh.edu.ru/subject/lesson/6332/conspect/1510
20/

Ilonsatue o
JTUCTIEPCHBIX
cucTeMax. McTHHHBIE
M KOJIJIOUIHBIE
pacTBopsl. MaccoBas
JIOJIS BEIIECTBA B
pacTBope

Kiaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
COCIUHEHUH.
I'eHeTHueckas CBSI3b




HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX
KJIaCCOB

Krnaccudukarus
XUMHUYECKUX PEaKIil
B HEOPTraHUYECKOU U
OPraHU4eCKO XUMHUH.
3aKOH COXpaHEeHUs
MAacChl BEIIECTB; 3aKOH
COXpAaHEHUS 1
MPEBPAILCHUS SHEPTUU
MIPU XUMUYECKUX
peaKkuusx

CKOpOCTh peakiluu.
OO6paTtumbie peakiiv.
XHUMHYECKOE
paBHOBECHE

https://videouroki.net/video/17-obratimost-
himicheskih-reakcij-himicheskoe-ravnovesie.html

10

[IpakTrueckas pabota
Ne 1. «Bnustane
pa3IuyYHBIX (HAKTOPOB
Ha CKOPOCTh
XUMHUYCCKON PEaKIIUm»

11

DNEeKTPOIUTHYECKAS
JMCCOTIMALIUS.
[TonsTue o
BOJIOPOTHOM
nokazarese (pH)




pactBopa. Peakiuu
MOHHOTO OOMEHa.
IMaaponns
OpraHn4eCKux u
HCOPraHNn4CCKUuXx
BEIIECTB

12

OKHUCIIUTEIBHO-
BOCCTAHOBHUTEIHLHBIE
peakuuu. [lonstue 06
AIIEKTPOJTH3E
pacIuiaBoB 1
pacTBOPOB COJIeH

13

Kontponbhas padoTa
0 pazJieny
«Teopernueckue
OCHOBBI XUMHUI

14

MeTtamiel, ux
MOJIOKECHYE B
[Tepuoanueckoit
CHCTEME XMMHYCCKHUX
anemeHToB /[l. W.
Menneneesa u
0COOEHHOCTH
CTPOEHUSI AaTOMOB.
Ob6mue pusznueckue
CBOMCTBa METAJIJIOB

15

CnaBbl METaJIOB.




DNEeKTPOXUMHUYECKUI
P HAaIPsKEHUI
METaJJIOB

16

XHWMHUYCCKHUE CBOMCTBA
BaXXKHCHIITNX METAJJIOB
(HaTpuii, Kanu,
KaJIbIIMi, MarHui,
AIFOMUHMI) U UX
COCAUHCHHI

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJTH U UX
COeIUHEHUN

https://chemege.ru/cu-zn-cr-fe/

18

XUMHYECKHE CBOMCTBA
LIMHKA, JKeJie3a U UX
COEIUHEHUN

19

[IpakTuueckas padota
Ne 2. "Pemrenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
«MeTamie»"

20

Hewmertannel, ux
MOJI0’KEHUE B
[Tepuoanueckoit
CHCTEME XMMHYCCKHUX
anemeHTOB J]. 1.
MeneneeBa u
0COOEHHOCTHU




CTPOEHHUS AaTOMOB

21

dusnveckue CRONCTRA
HEMETAJLJIOB.
Amnorponus
HEMeTaJuIoB (Ha
puMepe KUCIIOPO/Ia,
cepsl, hocopa u
yriiepoja)

22

XUMHYECKHE CBOUCTBA
raJIOT€HOB, CEPHI U UX
COEeIUHEHUN

http://profil.adu.by/mod/book/view.php?id=5379
chapterid=17976

23

XUMHYECKHE CBOUCTBA
azora, ocdopa u ux
COEIUHEHUN

24

XUMHYECKHE CBOMCTBA
yriiepoaa, KpeMHUS 1
HUX COEIUHEHNN

25

[Ipumenenne
Ba)KHEHIITNX
HEMETAJUIOB U UX
COEOUHEHUN

26

O06006111eHNE U
CHCTEeMaTH3aIus
3HAHHH 110 TeMe
«HemeTtanmbi».
Brraucnenus mo
YpaBHEHUSIM




XUMHUUYECKUX PEaKLINil
U TEPMOXUMHUYECKHE
pacd€Thl

27

[TpakTuyeckas pabora
Ne 3. «Penrenue
AKCTIIEPUMEHTAIBHBIX
3a7a4 1o TemMe
"HemeTamnsl"y

28

KonTtponsHas paborta
o TeMaM «MeTaJuieD)
n «HemeTtayuie

29

Heoprannueckue u
OpraHuyecKue
KHUCIIOTBHI.
Heopranunueckue u
OpraHuyecKue
OCHOBaHUS

30

AmdoTepHbIe
HEOPraHU4ecKue
OpraHuvecKue
COCIMHEHUSI.
I'eHeTnueckas cBs3b
HEOPraHUYeCKUX U
OpraHU4eCcKuX
BEIIECTB

https://ppt-online.org/1153446

31

Poir xumMuu B
o0ecrieueHnu




3KOJIOTHYCCKOM,
SHEPreTUYECKON U
1107011 (S3:10) 7
0e30MMacHOCTH,
Pa3BUTUU MEIULINHBI

[IpencraBnenus 06
00X HAyYHBIX
MPUHIUITAX

32 1
MIPOMBIIIIICHHOTO
MTOJTyYCHUS
BaXXHEHUIITNX BEIIECTB
3 Yenosek B Mupe 1
BEIIECTB U MaTEPUAIOB
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-
XuUMUS U 3I0POBbE - .
34 1 zhizn-7285128/khimiia-i-pishcha-7279326/re-
HejoseKa €94¢9366-3fbc-dc5d-ad1a-2cd28269889a
OBIIEE KOJIMYECTBO a4

YACOB II0 ITPOTPAMME







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

* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe
obmectBo «M3aatenscTBO «IIpocBemnieHne»
* Xumus, 11 knacce/ I'abpuensta O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCBCIJ.[GHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 10 kimacc. Metonuueckoe nocodue k yueouuky O. C. 'abpuensna
«Xumus. 10 knacc.

bazoseriit yposenn» / O. C. I'abpuensn, C. A. CnagkoB. — 3-¢ u3.,
crepeorurn. — M. : Jlpoda,

2018.

KonTtponbHbIe ¥ IpoBepoUHbIe paboThl o XuMuH: 10 Ki1acc: K y4eOHUKY
O.C.I'abpuensina

«Xumusi. bazoBeiit ypoBensb. 10 knace.»: yueoHoe nmocodbue / O.C. I'abpuensH,
I1.H.bepeskun,

A.A.YmakoBa u ap. — M. : JIpoda, 2016.-253 c.

IToypounsie pazpabotku o xumud. 11 knacc (xk YMK O. C. I'abpuensina, I



I'. JIeicoBoit (M.: Ipoda); I'. E. Pynzutuca, ®@. I'. ®enpamana (M.:

[Ipocrenienue))

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www .kstu.ru/servlet/contentblob?1d=323695






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 710858474967985478426001373498448859431888587468
Bnageney KeuHaTt Hatanuna 0pweaHa

OedcTevTened C05.10.2022 no 05.10.2023



http://www.tcpdf.org

		2023-09-24T19:11:48+0500




