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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTEILHOM MPOTpaMMBbl CpeaHero o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDenepasbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM ctaHgapre COO, c¢ yuérom Konuenuuu mnpenoaBaHus
y4yeOHOro mpeaMmera «XuMus» B 00pa3oBaTelibHbIX opraHuzauusx Poccuiickoi
Qdenepanuy, peadu3ylOIIMX OCHOBHbIE 00pa3oBaTeNbHbIE MPOrPaMMBbL, U
OCHOBHBIX TonoxkeHuil «Ctpaterun pa3Butus BocnuTaHuss B Pocculickoi
Oenepauuu Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMmbl MO XUMHUH, K OINPEACIICHUIO
oO1mielt crpaTteruy 00y4eHusl, BOCIIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPECTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, Pe3yJbTaTOB OOy4eHUss U TPEOOBAHHM K YpPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreo0pazoBaTeIbHON  OpraHU3alMK, SBISETCA HEOThEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOIIMM JTAallOM peaju3ali  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHWA. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TpHUPOAHOW cpene. Peanmsyercss xumuueckoe oOpa3oBaHue
oOydJaromuxcs Ha YpOBHE CpPEHEr0 OO0IIero oOpa3oBaHUs CPEACTBAMH y4eOHOTO
peaMeTa «XUMHS», CONEpPKAHUE U TIOCTPOCHHE KOTOPOrO OIPEEIICHBl B
nporpaMmMe MO XUMHH C Y4€TOM CHEUM(PUKHM HAyKHM XUMUHU, €€ 3HAueHus B
NO3HAHUM TMPHUPOABI U B MaTepUaibHON >KM3HM OOIECTBA, a TaKXke C Y4ETOM
o0mMX wene M NPUHLIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpeHero ob1ero oopazoBanus B Poccuiickoit deaeparuu.

XuMUSl KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTpaeT ocoOylo posib B
COBPEMEHHOM IMBWIM3ALMKM, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpHI.
Ona BHOCHT CBOM BKJIaJ B (pOPMHpPOBAHHE PAIIMOHATIBLHOI'O HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPECTABICHUS 00 OKpY’KaIoLIeM MHUpE KaK O €IHHCTBE
NPUPOJIBI U YEJNOBEKa, KOTOpoe (popMHpyeTcss B XMMUU Ha OCHOBE MOHMMAaHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEUIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTsIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMH HAayKaMU, XHMHs CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJIUMbBIM YCIOBHEM YCIEUTHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHsI KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHa Ha pelieHue
I00ambHBIX TPOOJEM YCTOWYMBOIO pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUYECKON OE30MaCHOCTU U OXPaHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOmIMMHM LEISIMU W TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeameta «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIH UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COIIMyMa, IPOJIOKCHUS
00pa3oBaHUs B Pa3JIMUYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMTOCPEJACTBEHHO C XUMUEH.

CocTtaBistonuMu  TpeMeTa «XUMHS» SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmass W HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. OOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU H3YYCHUU
npeamMera oOecreurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» copmMupoBaHa B IMporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJIXO0Ja K U3Yy4YeHHI0 y4yeOHOro wmarepuaia u oOyClOBIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
npencTaBieHui o cTpoeHun BemecTB. CBelneHus 00 U3y4aeMbIXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckol XMMHUHU IOJIYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYATHHBIC
MPEICTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU pPEaAKIUU.

[log HOBBIM yrioM 3peHuss B mpeaMere «Xumusp» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
TEOPETUYECKUN MaTepuad ¢ (PAKTOJOTUYECKUE CBEJEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIlas M HeopraHudeckas
XAMHS» OOYYArOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX M METOAO0JIOTMYECKUX TMO3UIUH,



riyoke TMOHSATh HMCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT
000011aro1el 10 0O0BACHAIOIIEH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHUM O BaKHEHIIHWX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE O XMMUYECKUX PEaKLUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKaHus jonosiHgercss B Kypcax 10 wm 11 kmaccos
AIIEMEHTAMH COJEP)KaHUSA, HMEIOIIUMH KYJIbTYPOJOTUYECKUH M MPUKIATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3U XHUMHHU C
APYTMMHU HayKaMU, PACKpPBIBAIOT €€ pPOJIb B II03HABATEIBHOW M IPAKTUYECKOUN
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBaXXEHHUS K TMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO UM JMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBS3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHUBATh MHGOPMALHUIO U
OpUMEHSATh €€ JUId TONOJHEHUS 3HaHWM, pelIeHUs HWHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIIEIOBATEIBCKUX 3a/1ad. B 1ienom copepxanue yueOHOro
npenMera  «XHUMHS»  JAaHHOTO  yPOBHS  U3YYEHHS  OPHUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0ydYalOmMXCS MHPOBO33PEHUYECKONM OCHOBBI IS MOHUMAaHUS
¢unocopckux HeH, TakKMX KakK: MaTepUalbHOE €IMHCTBO HEOPTaHHUYECKOro M
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHEM, TO03HABAEMOCTh NPHUPOIAHBIX SBICHUNW NYTEM OSKCIEPUMEHTa W
pelIeHus] TMPOTUBOPEYUH MEXIy HOBBIMU (akTaMu H  TEOPETUUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTUYECKUX MpodIieM, a
TaKKe mpobsieM cOepexeHUs] IHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTepUaoB.

B nmane pemeHus 3agady  BOCIHMTAHUWS, pa3BUTHA UM COLMAIU3AIUU
oOydJaromuxcs NPUHITHIE MPOrPaMMOM MO XMMHUHM TOJIXOIBI K ONPEIEICHHUIO
colepKaHUsl H TOCTPOSHHUS TpeAMeTa MpeaycMaTpuBaiOT (QopMupoBaHUE
YHUBEPCAJIBbHBIX Y4€OHBIX JACHCTBUH, WMEIONMX ©0a30BO€ 3HAYCHHUE A
Pa3TUYHBIX BHJIOB JIESITEILHOCTH: peUIeHUs TMpoOiieM, TOUCKa, aHaiu3a W
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTHIECCKOM
U HCCIENOBATEIbCKON AESATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUHU
XUMUHU.

B mnpaktuke mnpenopaBaHus XMMHMHM KakK Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus, IpU ONpPEaCICHUN
COJIEpPKATEJIbHOM XapAaKTEPUCTUKH LeJIed H3ydeHUs IpeaAMeTa HalpaBICHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAAULMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak OOJJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHHSI TAKOM IMOJAXOJ K OINPEACIICHUIO LEeNed W3y4YeHUS
IIPEIMETA SIBIISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHo JaHHOW TOYKE 3pEHHUs TJIaBHBIMU LEISIMU HU3Y4YEHUS MpeameTa
«Xumus» Ha 6azoBom yposHe (10 —11 ki1.) sBsIFOTCSA:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUW KaK BaKHEUIeH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIOUeBbIC MOHATHS, (PyHIAaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHE M TMOHHMMAHHUE CYIIHOCTHU JOCTYITHBIX
0000111€HNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlMUil, HEeOoOXOIHUMBIX JUIsi TNpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHON KU3HU;

e pa3BHUTHE YMEHUHN U CIIOCOOOB JESATEIBHOCTHU, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO0 DJKCIEPUMEHTa, COOJIIOJICHUEM TMPaBHII
0e301acHOro o0paIeHus ¢ BeIeCTBAMHU.

Hapsiny ¢ atuMm, copepxaTenbHasi XapakTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeaMeTa B MporpaMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpeliHero obmiero odpazoBanusa. CerojHs B
NpernojaBaHud  XUMUU B OOJbIIel  cTenmeHW  OTAAETCS  MPEanouYTeHUe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00I1€00pa30BaTEIbHON OpraHU3alluy, BIAACIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUN M NMPUMEHEHHUS UX B PEabHOMN JKU3HU
JUTSl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpH U3yYEHHHM MpeaMera «XuMus» JIOMHUHHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKe LIETH U 3aJ]a4H, KaK:

azanTamnus 00yJarouuxcsi K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHWE  WHTEJUICKTYaJlbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO I'PaMOTHBIX
pelieHnd B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y 0Oy4aromuxcsi KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIM), UMEIOINX YHHBEPCAJIbHOE 3HAUYCHHE [UJIS Pa3IUYHbIX BHUJIOB
NEATEeNIbHOCTU: pelleHus: mpoOJieM, MOoucKa, aHain3a U o0paboTku MH(opManuu,
HEOOXOMUMBIX ISl TPUOOPETEHUsSI OIbITa JEATeILHOCTH, KOTOpas 3aHUMAeT
BAKHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe JUIsl OLEHKH C TO3ULUN
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEHIECTB W XUMHUYECKHUX
IIPOLIECCOB HA OPraHM3M YEJIOBEKA U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBUHU C KMU3HEHHBIMHU MOTPEOHOCTAMHU, UCIIOIB30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU JJIs TIOMCKAa U aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTUE Y 00YUAIOIINXCS aCCOIMATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJIUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU U TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi yOeKJAEHHOCTM B T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJIM B PEIICHUU TI00AIBHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIOIB30BAHUS, TTOTIOJIHEHHS YHEPTEeTUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEpe HOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHHs OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW ISl TIPUHSTHS TPAMOTHBIX pEIIeHUNd B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMU SBICHUSMH.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHHs MpeaMeT «XUMU»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseTr 68 dacos: B 10 kiacce — 34 ygaca (1
yac B HeJenmo), B 11 kimacce — 68 vaca (2 yac B HEZCITIO).



COAEPKXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHMHU

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYeHHH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPTraHUYECKHX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOn0XKeHUs. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. lomoisorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHMYeCKUX COCAMHEHUSIX — OJIMHAPHBIE U KPATHbBIE CBS3H.

[IpencraBienue o kiaccu@ukanuu opraHudeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) M TpPUBHUAIbHbIE Ha3BaHUS
BaXXHEHIINX MPEJICTaBUTENICH KIIACCOB OPTaHMUECKHUX BEIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl W3YYEHHs] BEIIeCTB W HX MpPEeBpalICHUMN:
O3HaKOMJICHHE ¢ OO0pa3llaMd OpraHMYeCKHX BEHIECTB W MaTepuajaMud Ha uX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYEeCKHUX BEIIECTB, HaOIIOeHUE W
ONKMCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (IJIaBlIeHUEe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeraH W 3TaH —
POCTEHIIINE TMPEJCTABUTEIN alKaHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHHWE B IMPUPOJAE, MOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTUIEH U NPOMHIEH —
NPOCTEHIINE TPECTABUTEIN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCICHUS U
MIOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metmnOyranuen-1,3: cTpoeHue, BakHEHIIne
XUMHYECKUE CBOMCTBA (peakuus nonumepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUYECKUN psifl. AlleTUIIeH
— MPOCTEUINMK MNPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XUMUYECKHE CBOMCTBA (peaklM TUIpUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTallUU,
rOpeHus), NOJy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (uU3MUECKUE M XUMHYECKHE CBOICTBa
(peakuuy raJoreHUpOBaHMs W HUTPOBAHUSA), IMOIYYEHUE U NPUMEHEHUE. 1071you:
cocmas, cmpoenue,  Quauueckue U  XUMUdeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NoyyeHue u npumenerue. TOKCUUHOCTh



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble MCTOYHUKU YIIIEBOAOPONOB. IIpuponaHbli ra3 M IOIyTHBIE
He(dTanble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
MEPEroHKa, KPEKUHI (TEePMUYECKUM, KaTalnUTUUeCKHil), mnuponus. IIpoaykTel
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M MX IPEBpALICHUMN:
O3HAKOMJIEHHE C 00pa3llaMM IIACTMACC, KaydyKOB U PE3UHBI, KOJUIEKLIUN
«Hedpte» u  «Yroap», MOAETUPOBAHUE  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE MPAKTHUECKOW pabOThI: MOTYyYEHUE ITUIICHA

Y U3y4YEHHUE €0 CBOUCTB.

PacuétHnie 3a1aun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJAYKTa PEaKLMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEUIECTB MM MPOAYKTOB PEAKIINH ).

Kuciopoaconepxkamue opranuyeckue coeAUHECHUSs

[IpenenbHble OOHOATOMHBIE CHOUPTHL. METAaHON W JTAaHON: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBME METaHOJIa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHOroatoMHbl€  CIHUPTHL. ODTWIEHIJIMKOJIb W  TJIMIEPUH: CTPOCHHE,
¢usznueckre W XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE CO IIEIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl pEakUHs Ha MHOrOAaTOMHbIE cnupThl). JlelicTBue Ha
opra’usm 4yenoseka. [I[puMeHeHue rimnepruaa u 3TUIICHIJIUKOIISL.

®deHos: CTPOCHHE MOJEKYIbl, (GU3UYECKHE U XHUMHUYCCKHE CBOMCTBA.
Toxcuunocts heromna. [Ipumenenue denomna.

Anpnerunpl U Kkemowusl. DopMmanbIeruj, aleTAIbJIETUI: CTPOCHHUE,
¢usnyeckne U XUMHUYECKHE CBOWCTBA (pEaklUU OKHUCIIEHHS M BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), TIOJyYEHNE U IPUMEHEHUE.

OnHOOCHOBHBIE MpejeNbHble KapOOHOBBIE KHCJIOThL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(HKaIim), NoJydyeHUe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK IPEJCTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHUE.

Cnoxuble >(QUpPbl KaKk MPOU3BOAHbIE KapOOHOBBIX KuCIOT. [‘maponus
c10kHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KilacCMpUKALMs ~ yriaeBoAoB  (MOHO-, JH- U
nosiucaxapubl). ['oko3a — NpocTelmmii MoOHOCaxapHa: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3NYECKHME U XUMHUYECKHE CBOMCTBa (B3aMMOJEWUCTBHE  C
ruapokcuom Menu(ll), oxucnenue amMmuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHME TJIIOKO3bl), HAXOXXJICHHE B MPHUPOAE, NPUMEHEHHE,
ouonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemrnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmania U
Henoyio3bl.  Pu3nueckue M XUMHYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KayeCTBEHHas PEaKIHs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHS BEUIECTB M HMX NPEBpALICHUN:
OpoBeJieHNEe, HAONI0ICHHEe M ONUCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTaHOja
okcugoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJEWUCTBUE TIULEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[A
cepeopa(l) u ruapokcugom wmenu(ll), B3ammopeiicTBHEe Kpaxmanga C HOAOM),
IPOBEJICHNE MTPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuérHnie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOIO BEIECTBA MM IPOAYKTa PEaKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIH NMPOTYKTOB PEAKLIUN).

A3zoTconepxkalie OpraHuueCcKUue COeUHEHUS.

AMUHOKHCIIOTBI KaKk aM(pOTepHble OpraHuuyeckue coenuHeHus. Ousnueckue
U XMMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpumMepe riauinuHa). buonornueckoe
3Ha4ECHUE aMUHOKUCIIOT. [lenTumasl.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalusl, KAUeCTBEHHbIE pEaKLUu Ha OEJIKu.

OKCHEpUMEHTAJIBHBIE METOAbl M3Y4YEHMsS BEIIECTB W HX IPEBpaLICHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUS

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJIEKYIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALNS U ITOJIMKOHIACHCALIHS.

OKCHEpPUMEHTAJIbHBIE METOAbl HM3YYEHMs] BEIIECTB W WX IPEBpaLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanusa MeXXnpeaMeTHBIX CBA3€U NPU U3YUYEHUU OPraHUYECKOU XUMHUU B
10 xmacce OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX NOHATUM, TaK W TOHATHUM, SBIIIOINIMXCS CHUCTEMHBIMHU IS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUIIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KJaccU(UKaIMs, NEPUOJUUHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE.

®usuka: MaTepus, DHEpPrus, Macca, aToM, DJJEKTPOH, MOJIEKyIa,
HSHEPreTUYECKUd YypOBEHb, BEIIECTBO, TeJO, O0BEM, arperaTHoOe COCTOSIHUE
BELIECTBA, (U3HUECKHE BEJIMUMHBI U €AMHUIIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHu3Me,
doTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIE BeulecTBa (O€NKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypcehl.

TexHomorus: MNHIIEBbIE MNPOAYKTbI, OCHOBbI PAlMOHAJIBHOIO NUTaHUI,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPITAHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUA 3leMEHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHusl 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAIIUs aTOMOB.

[Iepuonnuecknit 3akoH u [lepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMIaM U MEPHOJaM.
3HaueHUe NEPUOIUUECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XUMHUYECKOW CBSI3H
(KoBaJIEeHTHAsI HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, METaJUIM4ecKas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICHTHOW XHMHYECKOW CBS3W (OOMEHHBII © JOHOPHO-
akuenTopHbeiil). BogoponHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPULATEIBLHOCTb.
Crenenb okucneHus. FIOHbI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO ~ CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKHU.

[TonsaTue o nucnepcHbix cucremax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BelIEeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHWYECKON W OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHHUSI MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuMHYeCKoe paBHOBecue. DakTopbl, BIUAIOIIME HA COCTOSHHUE
xummuueckoro paHosecus. [Ipunuun Jle [larenwe.

DnekTponauTnyeckas auccornyanus. CHibHBIC U ciaadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCTasd, HEUTpaJIbHAs, 11EJI0YHAsI.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

DKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHMS BEIIECTB M HX MPEBpAILCHUN:
neMoHcTpanusa Taomui «llepuoauveckas cuctemMa XUMHYECKUX 3ieMmeHToB [I. .
MeHnneneeBay, M3ydeHHUE MoOJIeNIed KPUCTAUIMYECKUX PEIETOK, HaONIoJeHUE |
OMHCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokeHHe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIM3aTOPa, OMPEACICHHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, pEeaKIMd HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BinusHue paznudHbiX (aKTOpPOB HA CKOPOCTh
XUMHUYECKOU PEaKIUN».

Pacuérunie 3agaumn.

Pacu€Ttel 1O ypaBHEHUSIM XMMHUUYECKMX pEAKIMHA, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PaCUEThl C MCIIOJIB30BAHUEM TOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B Ilepuoguueckoit  cucreme
xumudeckux snemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
@®u3uYecKue CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCJIOpOJIa, cepbl, pocdopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHEHHMHA  (OKCHIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHne Ba)KHENIINX HEMETAIIOB U UX COEAUHECHUH.



Meramisl. llonoxenue meramnos B Ilepuoanyeckoil cucteMe XUMHUUYECKUX
sanementoB . . MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3IEKTPOHHBIX 000JI0YEK
atomMoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CIjiaBbl METAJIIOB.
DIEKTPOXUMHYECKUI PSAJl HANIPSKEHUM METaJUIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATPUM, Kaluid, KaJblIHi,
MarHui, allfOMUHUN, [IUHK, XPOM, JKEJIe30, ME/Ib) U UX COETUMHECHUM.

OO6mue cnocoObl MoayyeHus: MeTauioB. I[IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YUYE€HHUS BEIIECTB M WX MPEBPAILCHUN:
U3y4YeHUe KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUEe W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U TIeJIouei, KaueCTBEHHbIE PEaKIIUU Ha KATHOHBI METAJLJIOB).

PacuétHnie 3amaun.

Pacuérel mMaccel BemecTBa WiuM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEI[ECTBA, MAcce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
pacu€Thel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OHO
U3 BEILIECTB UMEET MPUMECH.

XuMHA 4 )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIHHBL. [loHsATHE O HAyYHBIX METOoAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpEeHUSI.

XuMHUsS WU 3J0pOBbE YEJIOBEKA: MPABWJIA HCIOJIB30BaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja 0€30MaCHOTO KUCIIONIH30BAHUS MPEMAapaTOB OBITOBON XWMUH
B MOBCETHEBHOW JKU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa  MexXnpeAMETHbIX  CBA3€W MOpU  M3y4eHUHM 0O0med wu
HEOpPraHU4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISETCA 4Ye€pe3 MCIOIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHITHHA, SBISIOIIUXCS
CHUCTEMHBIMH I OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, KiIaccupukanus, MNEPUOJUYHOCTh, HAOIIOJICHHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, WOH,
W30TOTI, PAIMOAKTUBHOCTh, MOJICKYJIa, SJHEPTETUUYCCKUNA YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3MYECCKUE BEITUYMHBI M CIUHUIIBI MX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIIECTB B OpPTraHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIC TOPOJIBI, TIOJE3HBIE HCKOIAeMble, TOTLIUBO,
PECYpCHI.

TexHOMOrUsA: XUMHUYECKasl MPOMBIITUICHHOCTh, METALTYpPIrHs, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO35HCTBEHHOE TPOU3BOJICTBO, IHIIEBAs
NPOMBIILICHHOCTh,  (DapMaleBTHUeCKass  MPOMBINIICHHOCTh,  IPOWU3BOJICTBO
KOCMETHYECKUX IpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbIM). HayuHo-MeToauyeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHus SIBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-IAEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CpPEIIHErO
oO1rero 00pa3oBaHusl BbIJICICHBI CAEAYIONIUE COCTABISIOLINE:

OCO3HAHHUE OOYYAIOUUMHCS POCCUUCKOM TPaKTAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPE/IEIICHHIO;

HAJIMYME MOTHBAIUU K 00YUYEHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPATUIIMK Oa30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU yYCTAHOBKaMH, MNPUCYIIMMH 1IETOCTHON
CUCTEME XUMUUYECKOT0 00pa3oBaHus;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMera «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM NEATETbHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIUOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleaJjaMUd POCCUHCKOTO TPa)KJAHCKOro O0OIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TPaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOITO3HAHMS, CAaMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yibTaThl OCBOEHUA MpeAMeTa «XHUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA IMO3HABATENILHOW W TPAKTUYECKON JACSATEIBHOCTU
O0y4aloUIMXcs Mo pean3aluy MPUHATHIX B OOIECTBE [IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaaaHCKOT0 BOCIIMTAHMS .

OCO3HAaHMS 00YyYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPABOIMOPSIAKY;

MPEACTAaBICHUSI O COLUUAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATEIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh WM NPUHUMATh MOTHBBI, HaAMEpPEHHUS, JIOTUKY H
apryMEHTBI JIPYTUX NP aHAIN3€ PA3IMYHbBIX BUJIOB YUE€OHOU JEATEILHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HacJeAUIOo
OTE€YECTBCHHON XUMMUH;

YBaXXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh Pe3yJIbTaT
JUIMTENIbHBIX ~ HAONMIOJCHUN, KPOMOTJIUBBIX  JKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPY/Jla YYEHBIX U MPAKTHUKOB,;

MHTEpeCa U IO3HABATEJIbHBIX MOTHUBOB B TOJYYEHUU U TOCIEIYIONIEM
aHajau3e MHQpOpMAIMU O TEPEHOBBIX TOCTHUKEHUAX COBPEMEHHON OTEUECTBEHHOMU
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHbIE C XUMHUYECCKUMHU SBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEJICTBUMA 3THUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJIBTYPbI 310POBbSI:

MOHMMAaHHUS IEHHOCTeW 370pOBOTO W  0e30MacHoro obpasza >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0E€30MMacHOr0 OOpaIlleHWs C BEHeCTBAaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30macHOro MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HENPUSTHS BPEIAHBIX MPUBBIYCK (YMOTpeOIeHuUs
aJIKOT0JIsl, HAPKOTUKOB, KypEHHSI);

5) Tpy/10BOT0 BOCTIMTAHMSA:

KOMMYHHMKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
JESTENHbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYruxX BHUAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY M3YYECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASAM TpyJa U pe3yJibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYATbHON TPACKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

AKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJIe, KaK HCTOYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIMOHATIBLHOTO MPUPOIOTIOIBE30BAHNS,

AKTUBHOTO HENPUATHUSI JICUCTBUM, TMPHUHOCAIIUX BpEed  OKPYXKAIOIICH
IPUPOTHON cpefie, YMEHHs MPOTHO3UPOBATh HEOJArONMpHUATHBIE SKOJOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HAJIUYHS Pa3BUTOTO YKOJIOTMYECKOTO MBINIICHUS, YKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NEeSTETbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENIbHOW, KOMMYHHKATUBHOW U COLMAJIBHOM
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KakK HAyKd, OCO3HaHUS €€ poinu B
(dbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUM IEJOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MOpoOIeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALUK: B €€ TyMaHUCTHYECKOM HANpaBICHHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI100AIbHBIX IPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUYECKOW, MUILEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUM
YCHENIHOTO TPpyJda ¥ OKOJOTUYECKH KOMGMOPTHOW IKH3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTA METO/OB
MMO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCHOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS JIeJaTh 00OCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOUIUMXCS [JAHHBIX C LEJIbI0 MOJYYCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHUA s
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K MMO3HAHUIO U HCCIIEN0BATENbCKON NEATEIBHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJabTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPpCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33pPCHUA O6yanOIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HIeHay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbBI MHpA H CHCHI/I(l)I/IKy MCTOJOB IIO3HaAHMA,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaXxX (MaTCpI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHHC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U ﬂpyrne);

YHUBCPCAJIBHBIC y‘Ie6HBI€ HGﬁCTBHH (HOBHaBaTCHLHBIC, KOMMYHUKAaTHBHBIC,

PETYISTUBHBIC), obecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
T'PaMOTHOCTH U COIIMATILHOW KOMITETCHITMH 00YJarOIIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JIEVCTBUS B IMO3HABATEIILHOW U COLIMAIIBHOM MPAKTUKE.

MeranpeagMeTHbIE pE3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSMU.

OBjaanenue YHUBEPCAIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbI€ JJOrHYECKHE TeHCTBHS:

CaMOCTOSITEILHO  (OPMYJIMPOBATh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENICNIATh LENMU JCSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJITATHI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BAaTh MPHU OCBOCHUU 3HAHWKM MPUEMBI JIOTHYECKOTO MBIIIICHUS —
BBIICJISITh XAPAKTEPHBIC MPU3HAKU MOHATHM M YCTaHABIMBATH UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOUpATh OCHOBAaHMS M KpUTEPUU sl KiIacCU(UKAIMU BEIIECTB U
XUMHUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMBIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pPaCCyXICHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIC, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS;

NPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CMMBOJI) DJIeMEHTa, XuMuUueckas (opMyia, ypaBHEHHE XUMHUUYECKOU
peakiuu — TMpPU PEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJEIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3Yy4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a30BbIe HCCIEN0BATEIbCKIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJI0OB HAYYHOrO IMO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIBbHO C(HOPMYIUPOBaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IMPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOATENFHO MPOTHO3UPOBATh €ro pe3ylbrar, (HOpMyIUpOBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCICOBAHUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBISTH CIHOCOOHOCTH W TOTOBHOCTh K CAaMOCTOSITENIBHOMY
MOUCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HUHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTepaTypa XUMHYECKOTO COAEpKaHUS, CIPABOYHbIE MOCOOHS,
pecypcel MIHTEpHETa), aHATM3UpOBaTh WH(DOPMAIUIO PA3IWYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3THMYHBIC METOIbI MPU TIOUCKE U
orObope wuHbOpMaANMK, HEOOXOAUMOW Uil BBIMOJHEHMUS] Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT MCIOJAB30BaHUSA WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMalbHYIO  (GOpMy  TIpeACTaBICHUS
uHpopmaiu (cxembl, rpaduKu, T1arpaMmbl, TaOJIUILIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CpeACTBa Mpu paboTe ¢
XAMHYECKOW WHPOPMAIMEH: TPUMEHATh MEXKIPEAMETHbIE ((HU3UYEeCKUue U
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HATJISITHOCTH.

OByajeHre YHUBEPCATbHBIMHA KOMMYHUKATHUBHBIMH TeHCTBUSIMM

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMOI TeMbl B XOJ€ Uajaora u/uiu
JMCKYCCUM,  BBICKa3bIBaTh  HUAeH, (OPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHEHUSI TIPEIJIOKEHHOH 3a/1a4H;

BBICTYNAaTh C TMPE3EHTAlMEel pe3yJIbTATOB IO3HABATEIBLHOW NESITEIHHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMH MPU BBIMIOJTHESHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BHIBOJIBI
1o pe3ysibTaTaM NPOBEIEHHBIX HUCCIENOBAHUNA MyTEM COTJIACOBAaHUSA TMO3UIUN B
X071 00CYXXJIeHUsS 1 OOMEHA MHEHHUSAMH.

OBiajieHNe YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenensia e€ Lenu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpeIjaraeMblii  aJlrOpUTM JICHCTBHMA TMpHU
BBIMIOJTHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX PEmICHHS C y4E€TOM IIOJYYEHHs] HOBBIX 3HAHUM O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAESTEIbHOCTH HA OCHOBE CaMOaHaIu3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

10 KITACC

[IpenmeTHbie pe3yabTaThl OCBOEHHUS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XHUMHUUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJU XHMHUH B TIO3HAHUHU SBJICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7au
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHUX  3HAHUW, KOTopas  BKIIIOYACT:
OCHOBOIIOJIAraOIINE TOHATHS (XMMHYECKUM DJIEMEHT, aToM, dJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTbh, JIEKTPOOTPULATEIbHOCTh, XUMHYECKAS
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpallEHHAs), MOJIb, MOJSpHas
Macca, MOJISIpPHBIM O0O0BEM, YIVIEPpOAHBIM CKeleT, (YyHKIMOHANbHAs TpYIIa,
paguKall, U30Mepusi, H30MEPhbl, TOMOJIOTUYECKUMA PsJI, TOMOJIOTH, YTIE€BOJOPOIHI,
KHACJIOPO/ W a30TcoJepiKalllue COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XUMHUHU; MHUPOBO33PEHUYCCKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTIOJIb30BAaHUM BAXXKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY H
PAKTUYECKOU JeATETbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIC MPU3HAKUA TOHITHUH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIB30BATh XMMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHON)
dbopMyn  OpraHMYeCKMX BEIIECTB W YPAaBHEHUH XHMHYECKHX peaKIlui,
M3rOTaBIIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB JJIs HILTIOCTPAINH UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAIJIEKHOCTh H3YUCHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBY MW CTPOCHUIO K ONpENeIEHHOMY
KJIACCy/Tpynme COeQUHEHUN (YTJIEBOJOPOIBI, KHCIOPOA W a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb KM Ha3BaHUA IO
cucremarndeckoir HomeHknatype (IUPAC), a Takke NPUBOIUTH TPHBHAIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, alleTHJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEeHon, GopMmanabaerus, aneTalbIerua, MypaBbHHAsS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, IeIi003a, TIHIIHNH);

c(hOpPMHUPOBAHHOCTh yMEHHS OMNPEACNATh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIEC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa aJist 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHS MAcCChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMH  XapaKTepu3oBaTb  COCTaB, CTPOECHUE,
dbu3nMUYecKue M XMMHYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TWUJICH, MPOMWJIEH, AalleTHJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OGeH30J, METaHOJ], 3TAHOJ, STUJICHIJIUKOJb,
IIIMLEPUH, (EHOJ, aleTalbIeruja, MypaBbUHAs U YKCYCHas KHCIOTHI, TJIIOKO03a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUUYECKHX PEAKIMH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HE(Th, NPUPOJHBIA Tra3, yrojb), CHOCOOBI HX MepepadoTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKU;

c(hOpPMHPOBAHHOCTh YMEHHH TIPOBOJUTH BBIUMCICHHUS [0 XHUMHYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOIO BEIIECTBA MM IPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO W3 HMCXOJIHBIX
BEIIIECTB WJIM MPOJAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIAJeTh CUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIONb3YEMBIX B XUMHUU MPU U3YyUYEHUU BEUIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0/IeHre, U3MEpEHHNE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBWiia OOpaIieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHUH TUIAHUPOBATH U  BBIIOJHATH XHUMHYECKUH
HKCIIEPUMEHT (TIPEeBpAIIEHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHHH, MTOTYUCHUE
ATUJIEHA U U3YYEHUE €ro CBOICTB, KA4€CTBEHHbIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIIKOB NMPU HArpEBaHWH, IIBETHBIC PEAKIMU OCIIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKH O€30MaCHOCTU TMpU OOpalleHuu ¢
BEIIECTBAMU U JA0OpPaTOPHBIM OOOPYJIOBaHWEM, TIPEICTABISATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATh XHUMHYECKYIO
nHpOpMaILINIO, TOJYy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpelicTBa MacCOBOM
uHopmanuu, UHTEpHET U IpYyTUX);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJAaTh  MpaBWia  DKOJIOTHYECKU
1[€JeCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B LEISIX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOJHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3MBbI OINPEAEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoOb
YMEHBIICHUs] M TNPEJOTBPALIECHUS HMX BPEAHOrO BO3JACHCTBUS Ha OpraHu3M
YEJI0BEKA;

IUIsE 00YyYaromMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUSA BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHenbIX U ClHa0OBUIAIIMX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. bpaiins nis 3anmucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (OPMUPOBAHUK MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMHUYECKUH 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTTMYECKas, BOJIOPOIHAS), KPUCTAIIMYECKas PEIIETKa,
TAMNBl ~ XUMHUYECKUX  pEaKIUid, PaCTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIih, XUMHUYECKOE€ pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUSA W MPEBPALCHUS SHEPTUU
NPy XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMMHH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAINIME B OCHOBE NMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBIICHUH, (DaKTOJOTHMYECCKHE CBEIACHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCMOJIb30BAaHWM BOKHEUIIIMX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JICITEILHOCTH YEIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEpHbIE MPU3HAKUA TOHATHIM,
YCTaHABIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPU
ONMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHUUYECKYIO CHUMBOJIUKY JJISI
cocTaBieHUs (HOpMyJnT BEIIECTB M  YpPaBHEHMM  XUMHUYECKHUX  peaKIui,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblidi ra3, YrJEKUCIbIM ra3, aMMHUaK, rami€Has
W3BECTb, HETaIlIEHAs] U3BECTh, TUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKAsi, BOJOPO/IHAS) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKON PEHIETKH KOHKPETHOrO BeIecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PaCTBOPAX HEOPTraHUUECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEeACIEHHOMY Kiaccy/TpyIre
COeIMHEHUHN (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE TUIPOKCUJIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(OpMHPOBAHHOCTh YMEHHM XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHToB 1-4 mepuonoB Ilepuoanueckoil cHCTEMBI
xuMuueckux saemeHtoB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHU U
o nepuojiam u rpynmnam llepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB 1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBI YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XUMHUYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIAYy U COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
s ekTy peakiuu, U3MESHCHHIO CTCIICHECH OKHCIICHHUS AJIEMEHTOB, 00paTHMOCTH
peaKIiuy, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHA COCTAaBJISATh YPABHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBAs
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT JO KOHIA;



c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIUHU, TOJTBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX pPEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHETo Bo3jaeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKHE MPOIIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTHh MPEACTaBICHUM 00 OOIMMX HAYYHBIX NPUHIUIIAX U
AKOJIOTUUECKHUX TPOoOIeMax XMMUUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUHN MPOBOJUTH BBIUMCICHHS C HCIOJIb30BAHUEM
MOHSTUSL «MaccoBasi JOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUM Ta30B
IpU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA WU 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce€ WM O0OBEMY OJTHOTO M3 YYaCTBYIOIIMX B pPEaKIuu
BEIECTB, TEIUIOBOTO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, NIPEBPAILCHUS U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIa MOJIH30BAHUS XUMHUYECKOU
NOCyJIol W Ja0opaTOpHBIM O00OpyJAOBaHWEM, a TaKXe IpaBWia oOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIa0OPATOPHBIX
XUMHYECKUX ONBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBINMOJHATh XUMHUYECKHUIN
SKCIIEPUMEHT (pa3yioKeHHEe MEepOKCHAa BOJAOPOJA B MPUCYTCTBUM KaTajau3aTopa,
ONpEJNICICHUE CpPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO
WHUKATOPA, BIMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIuH,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIuu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH AMMOHHUS, PELICHUE IKCIIEPUMEHTAJIBHBIX 33]1a4 IO
TemaM «Metamibl»y U «HeMmeTamibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JJa0OPAaTOPHBIM 000PYIOBAaHHEM,
MPEJICTaBIATh PE3ydbTaThl XHUMHYECKOTO DJKCIlepuMeHTa B ¢dopMe 3amucu
YPaBHEHHI COOTBETCTBYIOIINX PEAKIHMA W (POPMyJIHMPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, MOJy4aeMyl0 W3 pa3HBIX HMCTOYHHUKOB (CpPEICTBA MaCCOBOMU
KOMMYHUKauu, UHTEpHET U APYTHUX);



chOpMUPOBAHHOCTh  YMEHHMH  COOJNIOJAaTh  MpaBWia  DKOJIOTHYECKU
1[eJeCO00pa3HOro MOBEJIEHUS B OBITY U TPYAOBOM JAESATENIBHOCTH B ILEISIX
COXPAHEHHUSI CBOETO 3J0POBbSl M OKPYKAIOIIEH MPUPOTHOM Cpenbl, OCO3HABaTh
OMMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [1JIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHbBIIEHUS U
MpeI0TBpalleHHs] UX BPEJHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;

IUIsl 00YyYaroIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYINHBIX METOAAaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX U CHa0OBUIAIIMX OOYyYaloOlUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadeHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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Hroro no paszneny 19

Paznen 4. Kuciiopoacoaep:xaniue opraHu4eckne coeInHeHusI




4.1 Crnupter. ®enon 6

49 Anbrerunbl. KapOOHOBBIE KUCIIOTHI. 10
' CroxHbIe 3QUpBI

4.3 VYrieBobl 5)
Hroro no pazgeny 21
Pasnen 5. A3orconeprxaiue opranudeckue coeJuHeHus!

5.1 AMyHBI. AMUHOKHUCIIOTHI. benku 5
Hroro mo pazgeny 5)
Paznen 6. BoicokoMoJieKyIsipHbIe COeINHEHUS

6.1 [Tnactmaccel. Kayaykn. BonokHa 4

6.2 [ToBTOpEHME IO KYpCY OpraHUYECKOM 12
' XUMHH. VTOTOBBII KOHTPOJIb
Hroro mo pazgeny 16
Hroro 0
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 68




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/ Kontpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. [loBTOpeHue mo Kypcy opraHu4eckoil XuMuu
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

* Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I'., AkiimoHepHoe 00I1eCTBO
«3narenscrBo «IIpocsemenue»
» Xumus, 10 knacc/ I'abpuensia O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AKLII/IOHepHOG O6H.I€CTBO «W3parenbcTBO ((HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

* [IpumepHas ocHOBHasi 0Opa3oBaTebHas MPOrpaMma cpeiHero (IOIHOTO)
oOmrero oobpaszosanus no xumun (Pocpeectp)

aBTOpckas nporpamma AdanacseBord M.H. «Xumus. Paboune nporpammel.
[Ipenmernas nuaus yaeOuukos I'. E. Pymsutuca, ®. I'. ®enpamana. 10—11
kiacce» M.: [IpocBenienue

* VueOnuk: Pymsutuc I'.E., ®enpaman @.I°. Xumus. 11 kimacc. «OCHOBBI
obmeit xumun» + CD-ROM, M.: IIpocsenienue.

» Xumus, 10 xmacce/ I'abpuensta O.C., Octpoymon WU.I'., Cnankor C.A.,

AxmmonepHoe o6miectBo «M3marenberBo «IIpocBemenue»

* lonomautensHo: CD-ROM. Xumus. 11 knacc. DmeKTpOHHOE IPHIIOKEHUE K

yueonuky I'.E. Pynzutuca, ®@.I'. ®enbamana (DVD), M.: [Ipocsenienue



IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

Enunas komnexnus mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru

» OenepanbHbli IEHTP HHGOPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®LIMOP) http://fcior.edu.ru

* Poccuiickuit 001eodpa3zoBaTenbHbIi moprai http://experiment.edu.ru

* Bupryanbnas Xumundeckas [kona http://him-school.ru

» OtkpbIThIH KOUTeK: Xumus http://college.ru/himiya/

* Pemy EI'D. https://chem-ege.sdamgia.ru/test?theme=24

* DnekTpoHHbIe pecypcebl o xumuu http://metodist.lbz.ru/iumk/chemistry/e-

r.php


http://school-/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://him-school.ru/
http://college.ru/himiya/
http://metodist.lbz.ru/iumk/chemistry/e-
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