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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no XUMHM Ha ypOBHE CpeJIHEro 00IIero oopa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBaHUH B
Poccuiickoit denepanuun», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHsS (penepanbHOM
oOpaszoBaTeibHOM MporpamMmbl cpeanero obmiero obpaszoanus (DPOII COO),
npeacTaBiieHHbIX B DenepaibHOM rocyJapcTBEHHOM 00pa30BaTENbHOM CTaHAAPTE
COQO, c¢ yuérom KoHuenuuu mnpemnojgaBaHus y4eOHOro mnpeaMera «XHUMHS» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHbIE 00pa3zoBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXeHUU «CTpaTeruu
pasButusi BocnuTanus B Poccuiickoit @enepaunu Ha nepuon a0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pazpaboTKe MporpaMMbl IO XUMUH, K ONPE/IETICHUIO 0011Ien
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XnUMHUYECKOE o0Opa3oBaHue, II0JIy4aeMoe BBIITYCKHUKaMH
0011e00pa3oBaTeIbHON  OpraHMU3alluy, SBISIETCS HEOThEMJIEMOW YacThlO HUX
obOpasoBaHHOCTH. OHO CHYXHUT 3aBEpIIAONIMM JSTallOM pealn3allud  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYLIUX
LIEJIOCTHON CHUCTEME XHMMUYECKOro o00pa3oBaHus. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YelOBeKa, a TaKXe OKOJIOIMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
30pPOBBI0O M HOpUpOJHOW cpene. Peamusyercs xumuueckoe o00pa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero o0Iero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUus», COJIEpKaHUE M IOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMmMe IO XMMHHM C y4€TOM cheun(uK HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPAET OCOOYI0 poib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATLHOTO HAYYHOTO MBIILJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKAloIleM MHUpPE KaK O €IUHCTBE
INPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLECTBEHHOI'O0 COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTSIMH PUMEHEHHS.



TecHo B3aUMOJEHUCTBYSI C JIPYTMMHM €CTECTBEHHBIMU HAayKaMU, XUMHs CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTUM HalpaBjieHA Ha pelieHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmUMM IEISIMA W NPUHLIUIIAMU CPEIHEro OOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisitoniuMu ~ TIpeMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIE  KypChl  —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKJIFOUCHUEM 3HAHUN M3 OOIICH XMUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CrtpykTypa couepxkaHusi KypcoB — «Opranmueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[fom HOBBIM yrioM 3peHHs B TmpeaMmere «XuMHus» 0a30BOTO YpPOBHSA
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mmas u HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHUKA O BAXKHEWMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUM,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMHM COJEpkKAHUSA, HMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JEeSTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ Uil TONOJIHEHWS 3HAHUM, PEIIEHUS WHTEIUIEKTYAIbHBIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux unen, TakuxX Kak: MaTepUaibHOE €AMHCTBO HEOPTraHWYECKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B miane pemieHus 3amad BOCHUTAHUS, Pa3BUTUS U COUMANM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUS TMpeAMeTa MpeayCcMaTpuBalOT  (GopMUpOBaHHE
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIEN0BATEIBCKON ACATEIPHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHUU
XUMUHU.

B mpaxkTtuke mnpenogaBaHus XUMHHM Kak Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHM LEJIeHd HU3y4YEeHHsl MpeaMeTa HamnpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSA TAaKOW MOAXOJ K OIPEICICHUIO LENEHd W3y4YeHUs
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHo JaHHOM TOYKE 3PEHUS TJAaBHBIMU IEISIMA HM3YYECHHUS TMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (opMUpOBaHHE CHUCTEMbl XMMHYECKHX 3HAHUW Kak  BaKHeHIen
COCTaBJIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JiexkaT
KIIIOUEBbIE TOHATUS, (yHIaAMEHTAJIbHbIE 3aKOHBI W TEOPUU XUMUH, OCBOCHHE
s3bIKa HAayKH, YCBOCHHE U TIOHUMaHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUN
MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HMX pa3BUTUS H
CTaHOBJICHUS,

e (opMUpOBaHHE W PAa3BUTHUE MPEACTABICHUN O HayYHBIX METOJAX MO3HAHUS
BEIIECTB M XWMHMUYECKUX PEAKIIUA, HEOOXOIUMBIX JJISI MPUOOPETEHUS YMEHUM
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
IpUPO/Ie, B MPAKTUIECKON U MOBCETHEBHOMN KU3HMU;

e pa3BUTHE YMEHHH U CIIOCOOOB JICSITEIHLHOCTH, CBSI3aHHBIX ¢ HAOJIOJICHUEM U
O0OBSICHEHHEM XMMUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM IMpaBui 0O€30MacHOro
oOpallieHust ¢ BEIeCTBaAMHU.

Hapsiny ¢ atuMm, conep:karenbHas XapaKTepHUCTHKa LEeJeH W 3a/lad U3yuyeHHus
npeaMeTa B mporpaMMe 1Mo XUMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30oBaTEIbHON OpraHU3alliy, BIAJICIOIETO0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsi3M ¢ 3TUM MpU U3YUYEHUH NpeaMeTa «XUMUS» JOMHUHHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTamus OOyYalolUXCsl K YCJIOBHSM JHHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYalMIX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dbopmupoBanue y  oOydaromuxcs — KIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
NEATEeNIbHOCTU: PelleHus: mpoOieM, MOoucKa, aHain3a U 00paboTKu HH(opMaluy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;



pa3BUTHE T[IO3HABATEJIbHBIX HWHTEPECOB, MHTEIJICKTYaJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA M aHallu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE y OOYUYAIONIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NP IUIAHUPOBAHWUU U TPOBEICHUH XUMHYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  OOydaromuxcsi  yOeXKIEHHOCTH B  T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueOHOM 1utane cpegHero obmiero 00pa3zoBaHus MpeaMeT « XUMHUSI» 0a30BOT0
YpOBHS BXOJUT B COCTaB TmpeAMeTHONW obnactu «EcTecTBEeHHO-Hay4YHbIC
IPEAMETHI.

OO61iee YKCIIO YacOB, OTBEIEHHBIX JJIA M3yYEHHs] XMMHH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opraHMYeCKOW XUMHUHU: €€ BO3HUKHOBEHHME, PAa3BUTHUE U 3HAYCHUE B
MOJIYYeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsT OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBinenue o kiaccupukaluu opraHuvyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHepUMEHTAJIbHbIE METOAbl HM3YYEeHHS BEIIeCTB W HUX IpPEeBpalleHUN:
O3HaKOMJIEHHE ¢ o0pa3naMy OpPraHMYeCKUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHbl: COCTaB W CTPOEHHUE, TOMOJIOTMYECKHH psa. MeraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJIOTUYECKUM psAN. DTWIEH U MPONUIEH —
NPOCTEHIIINE TPEACTABUTEIN AaKEHOB: (PU3NYECKHE W XUMHYECKHE CBOWMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxamuensl: Oyrtaawen-1,3 u wMetunOyraauen-1,3: cTpoeHue, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nosmmepusanuu). IlomydyeHne CHHTETMYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHHMSI, TOMOJIOTUYECKHUN PsiA. ALUETUIIEH —
NPOCTEHIINK MpeACTaBUTENb AaJKUHOB: COCTaB, CTPOCHHE, (UBNYECKHE U
XUMUYECKHE CBOMCTBA (peaklUMH TUIPUPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATALINUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. beHson: coctaB, cTpoeHue, (QU3MUECKHE U XHUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOdyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHHUKUA yriIeBOAOpOonoB. IlpuponHslii ra3 M IIOIYTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHUS BEIIECTB W UX MPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3luamMy IUIacCTMAacCc, KaydyyKOB M PE3MHBI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borunciennss 1o ypaBHEHMIO XHMMHMUYECKOM peakiuuu (Macchl, 00bEMma,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHA

[IpenenbHble  OOHOATOMHBIE CHOUPTHL. METaHOA M 3TAaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbIE€ CIIUPTHL. DTHICHIITUKOJIb U TIULEPUH: CTPOCHHE, (PU3HUYECKHE
U XAMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO IIECJIOYHBIMU METaJUIAMU,
KaueCTBEHHAas peaklMsi Ha MHOIOATOMHBbIE CHUPTHI). JleiicTBUE HaA OpraHu3Mm
yenoBeka. [[puMeHeHue rnieprHa U STUIEHTJIKOIIS.

deHo:  CTpOCHUE MOJIEKYJbl, (u3nUeckue ¢ XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpaerunsl U kemoHwvl. @OpMaNbAETH], alleTANBIACTHI: CTPOCHHE, (PU3NUECKUE
U XMMHYECKUE CBOMCTBA (PEAKUMU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE
peakunn), NOoJy4YeHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpenebHble KapOOHOBBIE KHUCIOTh. MypaBbuHAs U YKCyCHas
KHCJIOTBI: CTpOeHUE, (PU3NUEeCKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe IS
Kjlacca KUCJIOT, peakuus dSTepuHUKalUH), I[OJy4eHHe U MPHUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHUCJOT. MbLTa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxubie 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
sa¢upoB. Kupel. 'maponus xkupoB. [Ipumenenune >xupoB. buomornueckas poib
KHUPOB.



VYrieBoasl: cocTaB, KiaccuPUKauus yriieBoJoB (MOHO-, AU- U MOJHCAXapHUbl).
['moko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTHM CTPOCHHSI MOJEKYJIbI,
Gu3nYecKue U XUMHUYECKUE CBOMCTBA (B3aumoericteue ¢ ruapokcuaom meau(ll),
OKHCJIEHHEe aMMHUa4YHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHHE,
Opo’KeHHE TIJIIOKO3bl), HAXO0XJCHUE B MpPHUPOAE, NpPUMEHEHHe, OHoIormveckas
ponb. dorocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupojHble nonumepbl. CTpoeHHe Kpaxmaia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCHEepUMEHTAJIbHbIE METOAbl M3YYEeHHS BEHIECTB U MX IHPEBPALLCHUN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
rugpokcugom Meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borunciennss 1o ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTBHI KaKk aM(oTepHble OpraHuyeckue coequHeHus. Puznyueckue u
XUMHYECKHUE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnOpupoaHble BBICOKOMOJEKYJIApHbIE coenuHenus. IlepBuuHnas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KAUeCTBEHHBIC PEaKIIMU Ha OCTKH.

OKCHEpUMEHTAIIBHBIE METOABl M3YYEHMS BEIIECTB W WX IPEBpALICHUI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicOKOMOJIEKYISIPHBIE COCAUHEHHS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHMS BEIIECTB W MX MPEBpPALCHUN!
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanusanysa MeXpeaMeTHBIX CBA3€H IPU U3YYEHUU OpraHndecKord Xxumuu B 10
KJIaCCE OCYLIECTBIIIETCS YEpe3 UCIONIb30BAHNE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX
IIOHATUM, TaK U MOHATHUM, ABJIIOIIMXCS CUCTEMHBIMU I OTIEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-Hay4YHbIE MOHATHA: SBICHHME, HAay4yHbId (aKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJECIUPOBAHUE.

O®usuka: MarTepus, OJHEprus, Macca, arToM, DJJIEKTPOH,  MOJIEKYJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knertka, opraHuszM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, IMOJE3HbIE HCKOMAeMble, TOIUIMBO,
peCcypehl.

TexHOoNorus: NMUIEeBbIe NMPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAHUS, MOKOLIME
CpEeACTBa, JICKAPCTBEHHBIE M KOCMETHYECKHE IIpernaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUN 3JIeMEeHT. AToM. SlIpo aToma, M30TOMBI. DIEKTPOHHAsT 000JI0UKA.
DHepreTuyeckue ypoBHH, MOAYPOBHH. ATOMHbBIE opOWTanu, S-, P-, 0- 3JIeMEHTHI.
Oco0eHHOCTH pacmpeleNieHusl dJIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoguueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOAUYECKOr0 3akoHa U I[lepumomnveckoil cucTteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BHIbBI XUMHYECKOM CBA3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHeiil). BopopoaHast cBsi3b. BaneHTHOCTh. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BeniectBa MOJEKYJISIPHOTO U HEMOJEKYJIAPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIA KPUCTAIIINYECKOU PEIIETKH.

[Tondatue o naucnepcHbIXx cucrtemax. VICTHHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peaknusa.  Knaccudukamumss ~— XMMUYECKMX — peakiuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pas3iaudHbIX (akTopoB. OOpaTumble
peakuur. XUMHUYECKOoe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas auccounanus. CuibHble U ciabbie deKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

OKCMEPUMEHTAIBHBIE METOJIbl W3YyYE€HUSI BEUIECTB M MX MPEBPALCHUN:
nemoHcTpanus Tabnun «llepuonuyeckas cuctema xumudeckux sinementos 1. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONHMCAaHKUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONPENEIECHUE CPEIbl pACTBOPOB BEILECTB
C TOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpa, pEeakluu HOHHOTO oOMeHa),
pOBEJIEHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnnle 3amayn.

Pacuétel 1o  ypaBHEHHMSIM  XHMHYECKMX peaklUuii, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranunueckasi XumMmus

Hewmerannel. [lonoxenue HemeramnoB B [lepuoanyeckoil cuctemMe XMMHYECKUAX
sanementoB JI. 1. MenneneeBa U 0COOCHHOCTU CTpoeHHs aToMoB. Duznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpUMEpPE KUCIOPOJa, CEphI,
docdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXXHEHIIMX HEMETA/UIOB (rajoOre€HOB, CEphI, a30Ta,
docthopa, yrimepomga M KpEeMHHsS) W HMX  COCIAMHCHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAJIOB U X COCTUHEHHUI.



Meramisl. Ilonoxenue MeraiuioB B Ilepuonndeckoi cHUCTEME XUMHYECKHX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMOB MetajuioB. O6mme ¢guiznyeckue cBoicTtBa MeTamioB. CIiaBbl METAILJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOWCTBA BAXXHEUIIMX METAUIOB (HATPUM, Kalui, KaJbLIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O6mue crnocoObl moiyyeHus: MetamioB. [IpumeHeHue MmeTaiyioB B ObITY U
TEXHHUKE.

OKCNEPUMEHTAIIBHBIE METOJIBl M3YyYE€HUsS BEUIECTB M MX MPEBPALCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCUJIA AFOMUHHUS C pacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel maccel BemiecTBa WM 00BEMa Tra3oB 1O HM3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WIW O00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMHM BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHSA U KU3Hb

Ponp xumMuu B oOecnie4eHMHM SKOJOTUYECKOW, HHEPreTHYeCKOM M MHILEeBON
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIILIEHHOTO MOTYYeHUs
Ba)KHEUIIINX BEIIIECTB.

UenoBek B MHUpE BEIIECTB W MaTEpHUAOB: BaXXHEHUIINWE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS W 300pOBbE YEJIOBEKAa: IIpaBUJIa MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja 0€30MaCHOTO KCIIONIB30BAHUS MPENapaToB OBITOBON XUMHUHU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXnpeIMETHBIX CBSI3€H MPHU M3YYEHUH OOIIEH M HEOPTaHUIECKOU
xumud B 11 Kiacce oOCylIecTBIsIETCS 4epe3 UCIONb30BaHHE KakK OOIIUX
€CTECTBCHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, ABISIOMIUXCA CUCTEMHBIMH IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OOmme ecTecCTBEHHO-HAy4YHBIE TOHATHSA: HAy4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJECIINPOBAHUE, U3MEPEHNUE, SIBJICHHE.



dusnka: Marepus, dHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  knerka, opraHu3M, 2JKocucTtema, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOMABI, IMOJE3HBIC HCKOIAeMbIE, TOIUIMBO,
PECYpCHI.

TexHoMOTUsA: XUMHUYECKAs MPOMBINIICHHOCTh, METAJUTYPrUs, IPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOCTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA NPOI'PAMMBI 110
XUMUN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K  pe3yibTaTaM OCBOCHUS
oOy4JaromMMHCS TPOTrpaMM CpeJHEro oO0mero oo6pa3oBaHUs (JIMYHOCTHBIM,
METanpeaIMEeTHBIM M TNpeaMeTHbIM). HaydHo-MeToguyeckold OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
o0pa30BaHus ABISIETCS CUCTEMHO-IEATETbHOCTHBIN TOIXO/I.

B CcoOOTBeTCTBHMM C€ CHUCTEMHO-IAEATEIBHOCTHBIM TIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHErO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIMMHUCSI POCCHUHUCKOM TPaKITAHCKOH HMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAaMOOTIPEIENICHHUIO;

HaJIM4Yle MOTUBALIMK K 00YUYEHUIO;

I[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUW JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOy4YarolmIUXCsi PYKOBOACTBOBATHCS B CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICTIOBBIMU yCTAHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOTO 00pa30BaHMUs;

HaJIU4YUe MPaBOCO3HAHUS SKOJOTMYECKOM KYJIbTYpbl M CIHOCOOHOCTH CTaBUTH
L[ETIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUSI TMpeameTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEJIBHOCTH B COOTBETCTBUU C



T'YMaHUCTUYECKUMU, COLUOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HIealaMU POCCUHCKOI0 TPa)KAaHCKOTO OOLIECTBA, MPUHATHIMU B OOILECTBE
HOPMaMM W  TpaBWIaMH  MOBEACHHUS,  CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMONO3HaHMUs, CaMOpPAa3BUTUSL M HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTH
o0y4Jaromuxcs.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS HpeaMeTra «XHUMHSI»  OTpPa)aroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MNPAKTUYECKOW JEATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOTrO BOCIIMTAHUS .

OCO3HAHMS O00YYaIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEM,
yBa)XEHHS K 3aKOHY U MTPaBOMOPSIKY;

OpPEJICTaBIEHUsT O COLMAJIBHBIX HOpPMax W MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTH MPH CO3JaHUU y4eOHBIX
NPOEKTOB, PEIICHWH Y4eOHBIX ¢ I[IO3HABATENbHBIX 3aJlay, BBIIOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTUKY U
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LHEHHOCTHOTO OTHOLICHHS K MCTOPUYECKOMY U HAy4YHOMY HAcJEIUIO0
OTEYECTBEHHON XUMUH;

yBOXEHUS] K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHMIKEHHUS HAYKU €CThb pPEe3yJIbTaT
JUIMTETTFHBIX ~ HAONIONCHHM, KPOIMOTIMBBIX JKCHEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpECA U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIOUIEM aHAIIN3E
uH(GOpPMaIUH O NEPETOBBIX TOCTHKEHUSX COBPEMEHHOI OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBEICHHSI;

CIIOCOOHOCTH OIEHWBATH CUTYAIlWW, CBA3aHHBIC C XUMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHUE U IOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M MPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUM 3THUX
MIOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbSI:



MOHMMAaHUS LEHHOCTEH 30pOoBOro M  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOIMMOCTU OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coONIoIeHUsT TpaBWiI 0€30IacHOro OO0palleHHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAHUSI  [ICHHOCTU TNPaBUI  MHAWBUIYAJBHOTO W  KOJUJICKTHUBHOTO
0€30MacHOro MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 3J]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TOCIEICTBUNH W HENPUATUS BPEAHBIX MPHUBBIUEK (YMOTpEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HUCCIIeI0BATEIIHLCKOM
NESATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW U  JAPYruX BHUIAX
NeSATeIbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE y4YacCTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 COIMAIbHOM
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeCa K MPAKTUUYECKOMY H3YUYCHHIO MPOQEecCHuil pazaIudHOrO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSAM TPyAa U pe3yJbTaTaM TPYIOBOU JICSITCIbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY  BBIOOPY  MHIUBUIYAJIbHOW  TPAaCKTOPUHU
oOpa3oBanus, Oyaymieil mpodeccun W peanu3alii COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TNY€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pPa3HOT0 OTHOIIEHUSA K TMPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHMUS TJI00ATBHOTO XapaKTepa HJKOJOTMYECKUX Npo0JieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HaHMS HEOOXOJMMOCTH MCIOJIb30BAaHUS JOCTIKCHUNM XUMUU ISl PEIICHUS
BOIIPOCOB PAI[MOHAIBLHOTO MTPUPOIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JICHCTBUN, TPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOIHOU
cpene, yMEHHs MPOTHO3UPOBATh HEOIATONMPHUATHBIE SKOJIOTUYECKUE TOCIEICTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUM U MPENOTBpAIATh UX;

HAJIUYMS PA3BUTOTO 3KOJIOTMYECKOrO MBIIUICHHS, SKOJOTHUYECKON KYJIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpaKTUKE, CIOCOOHOCTM U YMEHHS aKTHBHO MPOTHUBOCTOSITh HJEOJIOTUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(hOpPMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMAaHMS CHEeUUPUKM XUMUU KaK HayKd, OCO3HaHUS €€ pojau B
GbopMUPOBaHUN PAIMOHAIIBHOTO HAyYHOI'O MBIIUICHUS, CO3JaHUU IIE€JIOCTHOTO
MpecTaBiIeHus 00 OKpYKaloleM MUPE KaK O €IUHCTBE MPHUPOJbI U YEIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobJieM COXpaHECHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOMN ITUBUIIU3AIINN
B €€ TYMaHHCTHYECKON HAIPaBJIEHHOCTU W Ba)XKHOW POJIU B CO3JJaHUU HOBOU Oa3bl
MaTepuaIbHON KYJIbTYPHhI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMUYUBOTO PA3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUUYECKOM, THIIEBOM M IKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECTICYEHUN YCIOBUM YCIICIIHOTO TpyJa
U DKOJIOTUYECKH KOM(OPTHOM KU3HU KaXKOT0 ujeHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM  TPaMOTHOCTH: TOHHMMAaHHUS  CYIIHOCTH  METOJOB
MO3HAHMS, UCIIOB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BAThH
noJiydaeMble 3HaHUS IS aHalu3a M OOBSICHEHMsI SIBIICHUM OKPYXKAIOIIEero Mupa u
MPOUCXOSANINX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS HA
OCHOBE HAayyHbIX (AKTOB W HWMEIOIIUXCS JAHHBIX C IEJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HMCIOJb30BAaTh XHUMHUYECKHE 3HAHUS  IJIS
pelieHus mpooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBLCKON AEATEILHOCTH;

TOTOBHOCTH M  CHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM0o0Opa30BaHNI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHMH 110 XHMHH B
COOTBETCTBHUH C )KM3HEHHBIMHU IMOTPEOHOCTSIAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B Pa3MyHbIX cdepax mpodeccroHaabHON

NEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJabTaThl OCBOCHHS Y4YEOHOTro MpeameTa «XHUMHsS» Ha
YPOBHE CpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHUs MUPOBO33PEHUS oOydJarommxcst
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHBIE TMOHSITHS, OTPaKAroIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MpoIIecC, CUCTeMa, HAYYHBIW (paKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsi, UCCIEAOBaHUE, HAOIIO/IEHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble YyueOHble JAeiCTBUA (ITO3HABATEIbHBIE, KOMMYHUKATHUBHbIE,
PEryIsTUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBHOM
IPAMOTHOCTU U COLIUAJIBHON KOMIIETEHIIUU 00YyYarolnXcs;



CIOCOOHOCTh O0YYArONIUXCSl MCIOIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAIbHbIC Yy4YeOHBbIE JIEUCTBUA B
[I03HABATEJILHOU U COLIMAJIbHOW IPAKTUKE.

MeranpeaMeTHble  PEe3yJbTaThl OTPaXKalOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBJjajieHNe YHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 6a30BbIe JJOrMUYecKHe NeiiCTBUS:

CaMOCTOSITEILHO (DOPMYIUPOBATH U aKTyaJIU3UpPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccmaTpuBarh;

OTPENENATh I1EU JIeITCIIbHOCTH, 3ajJaBas mapamMeTpbl U KPUTEPUH HUX
JOCTH)KEHUS, COOTHOCHUTh PE3YJIbTaThl ICSITEIHHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIK30BaTh TMPU OCBOCHUU 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC MPU3HAKKM TMOHATHH M YCTAHABJIMBATH WX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHMS U KPUTEPHUH JJIs1 KIAaCCU(DHUKAIIUK BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

yCTAHABIMBATh  MPUUYMHHO-CJIEJCTBEHHBIE  CBSI3M  MEXKIYy  HM3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE paCCyXkJeHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH MU TPOTHUBOPEYHUS B pPacCMaTPUBAEMBIX
SBICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSATh B MPOLIECCE IMO3HAHMS, HCMOJIb3yeMble B XHMHH CHUMBOJIUYECKHE
(3HaKOBBIC) MOJIENIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas ¢opmysa, ypaBHEHHE XHMHYECKOMN
peaKkiuu — TPU PEIICHHH Y4YeOHBIX ITO3HABATEIbHBIX M IPAKTHYCCKUX 3aj1ad,
MPUMEHATh Ha3BaHHBIE MOJICIbHbBIC MPEACTABICHUS JJIs1 BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4aeMbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIaJICTh OCHOBAaMM METOJOB HAy4YHOTO IIO3HAHMS BEIIECTB U XHUMHUYECKHUX
pEeaKLHnii;

dbopMyITHpPOBATH 1IETH U 3aJa49H UCCIICIOBAHMS, UCIIOJIb30BaTh MTOCTaBICHHbBIC U
CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCcTBE MHCTPYMEHTA
MTO3HAHUS W OCHOBBI JIJIT (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE MPABMILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIQJICTh HAaBBIKAMU  CaMOCTOSITEJIbBHOTO  IUITAHUPOBAHUS W IPOBEICHUS
YYECHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIO/IaTh 32 XOJO0M
mpoIiecca, CaMOCTOSITeIbHO TPOTHO3UPOBATH €ro pe3ysbTaT, (popMmyaupoBaTh



000011IeHNS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpUOOpeTaTh  OMNBIT  YYEHWYECKOM  MCCIEIOBAaTENbCKOM UM MPOEKTHOM
NEATeNIbHOCTH, TMPOSIBIATh CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, NPUMEHECHHUIO Ppa3IMYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ unpopMmanmeii:

OpPUECHTHPOBAThCS B  PA3IUYHBIX HMCTOYHHUKAX uWHOpManuu (HaAy4HO-
NomyJispHasl JUTEepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPAaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh MHQPOPMAIUIO PA3TUYHBIX BUIAOB U (OpM
peACTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHUBOPEUYUBOCTH;

dbopMynUpOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOJbI MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

npuoOperaTh OMNBIT HMCIOJIb30BaHUS ~ HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAIBHYIO (OPMY MpeICTaBICHUS UHPOPMAIIUH
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIN S3bIK B KaUECTBE CPEACTBA NPHU pabOTe ¢ XUMUUYECKOU
uHbOpMaIHe: MPUMEHSITh MEXIpeAMETHbIe ((pU3MUEeCKHe U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, GOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBhIBATH  3HAKOBO-CHUMBOJIMYECKHUE  CPEICTBA
HATJISIAHOCTH.

OBiaeHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbI B XOJI€ JHMAJIOTa W/WIn
JTUCKYCCUHM,  BBICKAa3bIBaTh  HUJEH, (QOPMYyIHpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHHS IPEAJIOAKEHHON 3a/1a4H;

BBICTYNaTh C MPE3EHTAlMEel pPe3ylabTaTOB MO3HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBITIOJHEHUU
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIECIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alii y9eOHOTO MPOeKTa U (OPMYIUPOBATH BHIBOJIBI
[0 pe3ylbTaTaM MPOBEAEHHBIX HMCCIEIOBAaHUN MYTEM COIJIACOBaHUS MO3UIIMI B
X0J1€ OOCYKJICHUSI U OOMEHA MHEHUSIMHU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JIeCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBIATH CBOIO MO3HABATEIbHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Ledu M 3aJayd, KOHTPOJUpPOBaTh M IO MEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraéMblii  aJIrOpUTM JIEUCTBUUA TpU
BBITIOJIHEHUM Y4YEOHBIX U HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee



3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYYEHHsS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHndeckasi XuMUsD» OTPakaroT:

c(OpPMHPOBAHHOCTh  MPEACTaBICHUH O  XUMUYECKOHM  COCTaBJisIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHM B TO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a
U 9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMMYECKUX  3HAHUM,  KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralONIMEe TOHATUS (XMMHUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpaliéHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIM O00BEM, YIIAEPOIHBIM CKeleT, (QyHKIMOHAIbHAs TpyMIa,
paguKall, U30MEpHUs, ©30MEPBL, TOMOJOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJIT M a30TCOAEPIKAIINE COCOUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalme B OCHOBE MOHMMAaHUs IMPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYCHUH U
0€30MacHOM HCIIOIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPHU3HAKH TIOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpPMHUPOBAHHOCTh YMEHHUH WCIIOJIB30BATh XUMUYECKYIO CHMBOJIUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYeCKMX BEIIECTB MW ypPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHMX BEUIECTB I WJUIKOCTPALMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh NPUHAMJICKHOCTh H3YyUYECHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY



KJlaccy/Tpynne coeluHeHuM (YriaeBOAOPOIbl, KHUCIOPOA U a30TcoJepialiue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCJIWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoir Homenkinarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEIIECTB (ITHICH, NPOIMWICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTHl, aleTalbIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA, IITI0K03a,
dbpykTOo3a, Kpaxmall, HeJI003a, TJIUIUH);

c(hOpPMHPOBAHHOCTh yMEHHS OMNPEACISITh BUABI XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCAMHCHUAX (OMHAPHBIC U KPaTHBIC);

chOpPMHPOBAHHOCTh YMCHHSI TMPUMCHATH IIOJIOKEHUS TCOPUU  CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHUsI MACChI BEIECTB;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh COCTaB, CTpOCHUE, (Pu3nueckue u
XHMHYECKUE CBOWCTBA THIMYHBIX IPEJICTABUTEIICH  pPa3JIMYHBIX  KJIACCOB
OpraHWYeCKUX BEIeCTB (METaH, dTaH, dTUJICH, MPOMUJICH, alleTUJeH, OyTaaueH-
1,3, metmnOyraaueH-1,3, OEH30J, METaHOJI, ATaHOJI, ATWICHIJUKOJb, TJIMIICPHH,
dbeHon, ameTaNpaerul, MypaBbUHAs W YKCyCHasi KHUCIJIOTHI, TJIIOKO3a, Kpaxma,
IEJUTI0JI03a, AaMHUHOYKCYCHAsl KHCIJIOTa), WJUTFOCTPUPOBATh T'E€HETUYECKYHO CBSI3b
MEXIy HHMH YPaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX pEaKuuid cC
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HMCTOYHHKHU YTIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAUTH BBIYHCICHUA 10 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOTYKTOB PEAKIINHN );

c(hopMHUPOBAaHHOCTh YMEHHM BJIAJICTh CHCTEMOMN 3HAHUI 00 OCHOBHBIX METOAaX
HAyYHOTO TIO3HAHWSI, WCIOJIB3YEMbIX B XUMHHM TPU H3YyYEHUU BEIIECTB W
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
MCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHAE 3HAHUS JJIS TPUHATUS PEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CHTYallUAX, CBS3aHHBIX C BEIIECTBAMH M WX
MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIO/IaTh TpPaBWIA TOJH30BAHUS XUMHUYECKOU
MOCy/IoOM U JTa0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEII[ECTBAMUA B COOTBETCTBUM C MHCTPYKIIMSAMH TIO BBITIOJIHCHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHPOBAHHOCTh YMEHHUW TUTAHUPOBATH ¥ BBITIOJNHATh XUMHUYECKUU
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTaHUIECKUX BEIIECTB IPU HATPEBAHUH, TTOJTYICHHE



STWIEHAa M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKUUU OPTraHUYECKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHUH, I[BETHHIE peaklnu OEJIKOB) B
COOTBETCTBMM C MpaBWJIaMU TEXHUKM O€30MaCHOCTH NpHU OOpalieHuu C
BELIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOTO0 HKCIIEpUMEHTa B (OpME 3amMcH YpaBHEHUU COOTBETCTBYIOLIUX
peakuuid ¥ GopMyJIUPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUM cobJiroaaTh npaBuia JKOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIAOBOW JEATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3Mbl OMNPENEAEHHBIX OPraHHUYECKHX
BEIIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M TMPEJOTBPAIEHUS WX BPEIHOTO BO3JCUCTBHS Ha OPraHU3M
YeJI0BEeKa;

uisi 00y4arolMXcs C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAxX TIO3HAHMS BEIIECTB U
XUMHYECKUX SBICHUM;

JUTSI CJIETIBIX M CTA0OBUASIIIUX OOYYAIOMIMXCS: YMEHUE HUCIIONIh30BaTh PesibeHO-
TOUEUYHYIO cUCTeMy 00o3Hauenwuit JI. bpaitns ans 3anucu xumudeckux Gopmyt.

11 KIJACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OO01as u HeopraHudeckas XuMus»
OTpaXKaroT:

chOpMUPOBAHHOCTh  MPEJCTABICHUN: O  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBl MHpPA, POJIM XUMHUM B I[IO3HAHUU SIBICHUU
npupoAbl, B (QOPMUPOBAHHM  MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /IS PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOT'O OTHOUIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMMYECKMX  3HAHHMM,  KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUILIATEIBHOCTD, CTEIIEHb OKHCIICHUS, XUMHUYECKasl CBS3b
(KoBaJeHTHAsI, MOHHAs, METAJNINYECKasi, BOJOPOIHAs ), KpUCTAJUTMUECKas pelI€TKa,
TANBl  XUMUYECKHX  PEAKIHMH, PACTBOpP, IJIEKTPOIMUTHI,  HEIJICKTPOJIUTHI,
AJEKTPOJIUTHYECKAST JIUCCOLUMALMUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW PEaKIMH, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOopHs



AJIEKTPOIUTUYECKON Aucconumanuu, nepuoauueckuit 3akoH /. M. Menneneesna,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILLICHUS YHEPIUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NMOHMWMAaHWS MPUYUHHOCTH H
CUCTEMHOCTU XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCeHUU U 0€30MMaCHOM HCMOJIb30BaHUU BaXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpPHbIE TMPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJb30BATh XUMHUYECKYI) CHUMBOJIMKY ISt
cocTaBieHuss (OpMyJ BEIIECTB U  ypaBHEHUW  XUMHUYECKHX  PEaKIIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid Tra3, YIVICKUCHBIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIIEHAs U3BECTh, TUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUN OMPENENATh BAJICHTHOCTh M CTENCHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKOMU
CBs3U (KOBaJICHTHAs, MOHHAS, METANTMYECKAs, BOJIOPOIHAS) B COSAUHEHUSIX, THII
KPUCTANTMYECKON pemETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAas1, METAJUIMYECKasl), XapakTep CpeAbl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX
COCJIMHEHUM;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBAThH MPUHAICKHOCTh HEOPTaHUYECKUX
BEIIECTB TI0 UX COCTaBY K OMNpeNEIEHHOMY KJIacCy/Tpynre coequHEeHU (MPOCThie
BEIIECTBA — METAJUIBI M HEMETAILIbI, OKCHUJIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEPHbIE
TUIPOKCHUJIBI, COJIN);

c(hopMHUPOBAHHOCTh YMEHHU PAaCKPBIBATh CMBICH IIeproandeckoro 3akona 1. .
MenpeneeBa U A€MOHCTPUPOBATH €T0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO QYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIECKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mepuonoB Ilepuoanyeckoil CHCTEMBbl XUMHYECKHUX
amemenToB J[. M. MengeneeBa, MCHONB3ys TOHATHSA «S-, P-, O-3JCKTpOHHBIC
opOuTANINY, «IHEPTETUYECKUE YPOBHH», OOBACHITh 3aKOHOMEPHOCTH M3MEHEHHUS
CBOWMCTB XHMHYECKUX 3JIEMEHTOB M WX COCAMHEHHMM II0 NEPUOJAM M TpymHnam
[Tepnoauueckoit cucteMbl Xumuueckux snemenToB . 1. Menpaeneena,;

chOpMHpPOBAHHOCTh ~ YMEHHM  XapaKTepu3oBaTh  (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHWE T'€HETHYECKOW CBS3M MEXIAY HEOPraHWYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XWMHUYECKHUE PEaKIHUHU I10
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKMCIICHUS AJIEMEHTOB, OOpPaTUMOCTHU
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTABJIATh YPAaBHEHUS PEAKIUNA Pa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHUS, TIPH KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

chOpMUPOBAHHOCTb  YMEHHUM  MPOBOAUTH  PEAKIUU, MOATBEPKAAIOIINE
KaueCTBEHHBIN COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEIIECTB;

chOpMUPOBAHHOCTh  YMEHUH  pacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUH MOCPEACTBOM COCTaBIIEHUS JEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IudYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpuniui Jle [latense);

chOpMUPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUs CEPHOM KHCIIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCIEHUS C HCIOJIb30BAHUEM
MOHSITHSI «MaccoBas JOJiA BEIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHUN Tra3oB
IpU XMMUYECKUX PEaKIMsIX, MacChl BEHIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHhI
BEILECTB, MPEBPAILCHNS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIO/IaTh MpaBWa TMOJTH30BAHUS XUMHUYECKOU
MOCYZIOM W JTa0OpaTOPHBIM OOOPYJOBaHMEM, a TaKXKe NpaBHiIa OOpAIICHHS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH H  BBINOJHATh XUMHYECKUU
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpeNieJIEcHHEe Cpelbl PacTBOPOB BEHIECTB C IMOMOIIBI YHHUBEPCAIBHOTO
WHMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakiu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temam «Mertanne» U «Hemeramiabl») B COOTBETCTBHM C IMpaBUJIAMH TEXHUKHU
0€30MacHOCTU TpU OOpalIEHUU C BEIIECTBAMU U J1a0OpPaTOPHBIM 00OPYJOBAHUEM,



MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOIO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOLUIUMX PEakUUid U (OpMYyJIHpPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJU3UPOBATh XUMUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
KOMMYHUKaLUK, IHTepHET U ApyTrux);

c(hopMUPOBAHHOCTH YMEHUU cobroaaTh npaBuia JKOJIOTUYECKHU
1enecooOpa3Horo TOBEJEHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B LEIAX
COXpPAHEHHMsI CBOEro 3J0POBbSl U OKPYXAKIIEH NPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarenst IIJIK, moscHsAT, Ha mnpuMmepax CHocoObl yYMEHBIICHHUS H
IPEAOTBPALLCHHS UX BPEAHOTO BO3/IEMCTBUS HA OPTraHU3M YEJIOBEKA;

Uist 00y4arolMXCcs C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaxX TIO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHUI;

JUTSI CJIETIBIX M CTA0OBUASIIIIUX OOYYAIOIIMXCS: YMEHUE HUCIIONb30BaTh pebedHO-
TOUCYHYIO cUcTeMy 0003Hauenuit JI. bpaitns amns 3anucu XuMudeckux GopMyit.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kontpoasn IIpakTHYeck
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThI He padboTsbl
pecypcbl

Pa3nes 1. Teoperuyeckue 0oCHOBBI OPraHN4ecKOi XMMHHU

[Ipenmer oprannueckoi xumuu. Teopust

11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 3
byrneposa
Hroro mo pazueny 3

Pasznes 2. YriieBoaopoanbl

2.1 [IpenenbHbIe YTIEBOIOPOABI — ATKAHBI 2

99 HenpenenbHble yriieBOIOPOIBI: AJTKCHBI, 5 1
QJIKQJTNCHBI, AJTKUHBI

2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 2

54 [IpupoHbIe HCTOYHHKH YTIICBOI0POIOB 3 1
U WX mepepadboTKa

Utoro no pazneny 13

Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeJuHeHust

3.1 Cnuptel. ®enon 3

Anpnernasl. KapOOHOBBIE KUCIOTHI.
3.2 ACTHABL Rap 7 1

CrnoxHble 3¢upbl

3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Kontpoasn IIpakTHYeck
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI He padboTsbl
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 | ullepuoanueckas cuctemMa XUMHUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazaeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB

Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME
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