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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccutickoit @denepaiinny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOll 00pa3oBaTEIBLHOM MpOrpaMMbl CPEAHEro OO0IIero oOpa3oBaHUs
(®OIT COO), mnpencraBneHHbix B  DenepaqbHOM  TOCYJApPCTBEHHOM
obOpazoBarenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
Qenepanny, peaNu3yrONIMX OCHOBHbIE O0Opa30BaTelIbHBIE MPOrPAMMBI, U
OCHOBHBIX TNoOJIOXKEeHU «CTpaTeruu pa3BuTUs BocnuTaHus B Poccuiickoi
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabd0TKe MpOrpaMMbl IO XUMHUHU, K ONPEACIICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep>KaHus, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, 10JIy4aeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJJOCTHOM CHCTEME XMMHYECKOTro 0O0pa3oBaHUS. OTH IEHHOCTH KAaCaroTCs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJIbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pOBbIO U MPUPOAHOH cpene. Peanusyercs xumudyeckoe o0pa3oBaHue
00yyJaroIuxcsi Ha YpOBHE CPEeHETO 00111ero o0pa3oBaHus CPeACTBAMU yUeOHOTO
npeaMera «XUMHUsSD», COJIEpkKAaHUE U TOCTPOEHUE KOTOPOTO OINpEIeieHbl B
mporpaMMme Mo XHUMHH C y4€TOM CHenuUKd HAyKH XUMUHU, €€ 3HAYCHHS B
MMO3HAHUU TIPUPOJBI U B MATEPUAIBHOW >KU3HU OOIIECTBA, a TAKXKE C y4ETOM
o0ImuX I1enell W TPUHIUIIOB, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM IUBUJIM3AIMH, B CO3JJaHIUH HOBOW 0a3bl MaTEpUATIbHON KYJIbTYPHI.
Ona BHOCMT CBOM BKJIAaJ B (POPMHUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO
MBIIIJIEHUS, B CO3/IaHHUE LIETIOCTHOTO MIPEACTABIICHUS 00 OKPY’KAIOIIEM MUPE Kak
0 €IMHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POpMHUPYETCS B XMMHUHU Ha OCHOBE



NOHUMAHHS BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MUpa, OCO3HAHUSA
B3aUMOCBSI3H MEXKy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00J1aCTAMU TPUMEHEHUS.

TecHo B3aMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS CTalia
HEOTHEMJIEMOM YacThl0 MHPOBOM  KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM
YCHEIIHOTO TPYJa U AKU3HU KKI0TO0 uieHa obmiecTBa. COBpeMEHHAsi XUMUS KaK
HayKa CO3MIaTelIbHasA, KaK HayKa BBICOKMX TEXHOJIOIMI HAIlpaBJieHa Ha pEelICHUE
IJI00aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOM, 3KOJOTNYECKON O€30IaCHOCTH M OXPaHbI 3J0POBbSL.

B cootBeTcTBUM C OOmMIMMH NEISIMU M MPUHIUIIAMUA CPEIHEr0 OOIIEero
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM TUIA BBIPA0OTKH
MHUPOBO33PEHYECKUX OPHUEHTUPOB, YCIICIIHOTO BKIIOUECHHS B KU3Hb COLIMYMA,
NpOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX O0JacTsIX, HE CBSI3AHHBIX
HETIOCPEICTBEHHO C XUMHUEH.

CocrapnsiomumMu  npeaMeTa «XUMUsSD» SBISIIOTCS 0a30BbIE  KYpChl —
«Oprannueckass xumuss» U «OOIIass U HeOpraHUYecKass XUMUs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaAHUH MO0 HEOPTAaHUYECKON XUMUH (C BKIIOUCHHEM 3HAHHUM U3 00IIei
XUMUH) U opraHnndeckoil xumun. @opMupoBaHUe JaHHOW CUCTEMbl 3HAaHUH TTPU
M3YYEHUU TIpeAMeTa O0eCrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuvecKas Xumus» c(HOpMHpPOBaHA B MPOTpaMME MO XMMHUH Ha OCHOBE
CUCTEMHOr0 TMOAXO0Ja K H3YyUYCHHI0 Y4yeOHOro marepuaia U o0O0yCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHUN, a TaKXK€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX
NpeicTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BELIECTBAX JIAI0TCS B PA3BUTUU — OT YTIIEBOAOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHnM4eckoll XMMHUU NOJYYarOT Pa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHMs IEPBOHAYATBHBIC
NpEeACTaBICHUS] O XUMHUYECKOW CBS3M, KIACCU(UKAIMOHHBIX MpPU3HAKaX
BELIECTB, 3aBUCHUMOCTH CBOMCTB BEHIECTB OT HMX CTPOEHHUSA, O XUMHUYECKOM
pEeaKIMH.



[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBIH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpPETUYECKUI Marepuall U (PAKTOJOTHUUECKHE CBEACHUSA O BEIIeCTBaX U
XUMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mass 1 HeopraHudeckas
XUMUSD» 00YyYaroluMcs MPeIO0CTaBIsACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C 00IIETEOPETUUECKUX U METOI0JI0OTHYECKUX MO3UIIHH,
rIyOXe TOHATh HMCTOPUYECKOE HW3MEHEHHE (YHKIIMHA OSTOTO 3aKOHa — OT
o0o0mIaromiei 10 0ObACHSIONMEH 1 MPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHMM O BAXKHEWIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaxX M MPUMEHEHHUH, a TAKXKE O XMMHYECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpoTeKaHusi paomnoiHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJICP)KaHUS, UMEIOUIUMU KYJIbTYPOJIOTUYECKUN W MPUKIATHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HayKaMU, PACKpBIBAIOT €€ poJib B MO3HABATEIBHOW W MPAaKTHYECKOMN
JIESITETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHSI K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUITIOKEHUM XUMUU, TIOMOTaIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npobJieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIUBATh UHPOPMAITUIO U
OPUMEHSTh €€ JUIsl TONOJIHEHUS 3HAHUW, PEUICHUS HHTEIUICKTYAbHBIX U
AKCIEPUMEHTANIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
y4eOHOTo mpeaMeTa «XUMUs» JTaHHOTO YPOBHS M3YUEHHS OPUEHTUPOBAHO Ha
dbopmupoBaHre y 00y4arOUIMXCss MUPOBO33PEHYECKOM OCHOBBI J1JIsI TOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaibHOE €AMHCTBO HEOPTaHWYECKOTO U
OpraHUYEeCKOTO MHUpPA, OOYCIOBJIICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TO3HABAEMOCTb MPUPOJAHBIX SBICHHM IMYTEM SKCIEPUMEHTa M
pelieHusT TPOTHUBOPEUMM MEXKIy HOBBIMU (hakKTaMU U TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIU XMMHUU B PEIICHUH KOJIOTUUYECKUX MPOOIIEM,
a Takke mpolsieM COepeKeHHs] SHEPTETUUECKHX PECYPCOB, CBHIPbS, CO3IaHMUS
HOBBIX TEXHOJIOTHI U MaTE€pUaJOB.

B nnane pemieHus 3amay  BOCHHUTAHUSA, Pa3BUTHUS W COLMANM3AlUU
00y4Jaromuxcsl MPUHATHIE MPOrPaMMONM MO XUMHUM TOAXOJbI K OIpPEICICHUI0
COJICp’)KaHMSl W TMOCTPOCHUS TMpeaMeTa IpeaycMaTpuBalOT (OpMUPOBAHUE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUH, HMEIOMMX 0a30BOE 3HAYCHHUE TS
Pa3IMYHBIX BHUJIOB JCSATEIBHOCTU: DEIICHHs] MpoOJeM, TMOUCKA, aHaIW3a U
00paboTkn  WHQOpMAIMK, HEOOXOAMMBIX JJISI MPUOOPETEHUS  OIbITA
MPAKTUUYECKON M HCCIEI0BATEIbCKON JEATEIbHOCTH, 3aHUMAIONICH BaKHOE
MECTO B IMO3HAHUU XUMUU.



B mpakTuke mnpenojnaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaK M Ha YPOBHE CpEIHEro ooOmero o0pa3oBaHusA, IpU
ONpENECICHUN COJECPKATEIBHOW XapaKTEPUCTUKH IIEJNeH M3y4YeHHUs MpeamMeTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
(opMuUpOBaHHE OCHOB XHUMHUYECKOW HAyKM Kak oO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUs, IPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAK OJHOIO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHSI TaKOH
MIOAXOA K OINPENCICHUIO LEJNe W3y4eHUs MpeaMeTa SBISETCS BIIOJIHE
ONpPaB/IAHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEISIMHA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opMmHpoBaHME CUCTEMBbl XHMHUYECKHMX 3HAHUHW Kak BaxHeHen
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOI
JeXaT KI0YEeBble NOHATHSA, (yHIaMEHTAJIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHME SI3bIKa HayKH, YCBOEHUE U MOHMMAaHUE CYIIHOCTH JAOCTYIHBIX
000011IeHHIT MEPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UICTOPUEN
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAAX
MO3HAHUS BEIIECTB M XHMHUYECKUX pEeaKIuil, HEOOXOIUMBIX s
MpUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U XUMUYECKHUX
SABJIEHUN, UIMEIOLIMX MECTO B PUPOJE, B IPAKTUUECKON U ITOBCETHEBHOMN
KU3HH;

e pa3BUTHE YMEHMI U CIOCOOOB JEATEIILHOCTH, CBSI3aHHBIX C HA0JII0JICHUEM
U OOBSCHEHUEM XUMHUYECKOTO IKCIEPUMEHTA, COOJIOACHUEM MpPaBUII
0e301acHOro o0paIeHus ¢ BEIIeCTBaAMHU.

Hapsiny ¢ aTum, conepxaTenbHas XapakTEpUCTHKA LEJIEH 1 3a7a4 U3y4EHHUSI
opeiMeTa B IporpaMMe IO XHMHHM YTOYHEHAa W CKOPPEKTHpPOBaHA B
COOTBETCTBMM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MPenolaBaH XUMUU B OOJIbILIEH CTENEHU OTHAETCS
OpEeArnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHusg  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHW3alliM, BIIAJICIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAaHU I
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl pEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBs3uM ¢ 3TUM mOpHU U3y4EHHM MpeaMeTa «XUMHUSD» JTOMUHHUPYIOIIEe
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:

ajanTtanus 00y4arommxcs K yCJIOBUIM AMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(opMUpOBaHHWE  HHTEIUIEKTyaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K



caM0ooOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  IPHUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHCHHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITIETEHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE JUJISl PA3JIUYHBIX BHUIOB
NEeSATEeIBHOCTU: PEICHHUS TPoOIIeM, TOUCKa, aHaliu3a U 00paboTku nHpOpMaIuHy,
HEOOXOMUMBIX IJI MPHOOPETEHHUsI OMbITa ACSITENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHMM XUMHUHU, a TaKXKe I OLEHKM C MO3ULUI
AKOJIOTMYECKON O€30IaCHOCTH XapakTepa BIUSHUSA BELIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOIAHYIO CPENY;

Pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00y4YarIMXCs: CIOCOOHOCTH CaMOCTOSTENIbHO NPHOOPETAThH
HOBBIC 3HAHUS 10 XUMHH B COOTBETCTBUM C XHU3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Yy4yeOHOW ¥  HAYYHO-TIOMYJSAPHONM HMHPOpPMAlUU XUMHYECKOTO
COJICp KaHUS;

dbopMupoBaHHE€ U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUIEHUS, HAOJI0IAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJHUMBbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
MPOBEAECHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE y OOydallMuxcid YOEXKIEHHOCTH B TI'yMaHUCTHYECKOU
HaIPaBJIECHHOCTH XUMUH, €€ BaXHOW POJIM B PEIICHUH TI00aJbHBIX MpoOIeM
pPalMOHAIBHOIO MPUPOAOIOIB30BAHUS, TOMOJIHEHHS YHEPTETUYECKUX PECYPCOB
Y COXpaHEeHUsI IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEPEKHOTO
OTHOIIECHUSI K MPHUPOJIE U CBOEMY 30pPOBbIO, a TaKXKe MPHOOPETEHUs ONbITa
WCITOJIH30BaHUS TIOJNYYCHHBIX 3HAHWHN ISl MPUHSATHS TPAMOTHBIX DPEIICHUN B
CUTYaIMIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM ob6mnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OO6miee yucao0 4acoB, OTBEAEHHBIX IS M3YYEHHUs XUMHUU, Ha 0a30BOM
ypOBHE CcpeaHero ooIiero oopa3zoBanusi, coctasisietr 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hepento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMUM

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(opMyJibl OpraHMYECKHX BemlecTB. ['oMoorus, n3omepus. XuMudeckas CBsi3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
HAa3BaHMS BAKHEWIINX MPEACTABUTENEHN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUsT U TOpPEHUs), HaXOXKACHUE B MPUPOJE, MOIyYEHUE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUN PsAll. DTHUIEH U ITPOIMIIEH —
MPOCTEUIINE MPEICTABUTENN AJIKEHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu TUOPUPOBAHUA, TATOTEHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
NOJIMMEPHU3ALIHH ), TOJIyYeHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakius noaumepusannn). [loaydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJKHMHOB: COCTaB, CTPOEHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu rajioreHupoOBaHus U HUTPOBAHMUS ), IOJyUYE€HUE U IpUMeHeHue. Tonyon:



cocmas, cmpoenue, Qusuyeckue U XuMuieckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUS), NOJY4eHue U npumeHeHue. TOKCUYHOCTD
apeHOB. |'eHeTHYecKasl CBA3b MEXKIAY YIVIEBOAOPOAAMU, IMPUHAIJIEKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYECKHil), muponu3. [IpomykTbl
nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJICHHOCTH U B ObITy. KameHHbIH
YTOJb U NPOAYKTHI €r0 MepepPadOTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbtp» u «Yrojb», MOJCIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
JTUJICHA U U3YyYEHUE €TO CBOUCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckie coe{MHeHNs

IIpenenbHbIE OJMHOATOMHBIE CIHMPTHI. METAHOA W 3TAHOJ: CTPOCHME,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEaKIMU C AaKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpoaHbIE CBS3HM MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJA HA OPTaHW3M YEJIOBEKA.

MHoOroaromMHble CIHAPTBHL. OTWIECHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE crupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIICHTITUKOJIS.

@deHoJ: CTPOCHHUE MOJICKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHomna.

Anpperunpl M kemowuvi. DPOpMANBIAETHA, aUETANBAETUI: CTPOECHUE,
du3nueckrue U XMMUYECKUE CBOMCTBA (Peakluyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), IOJyYEeHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpefeibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KUCJIOTBI: CTPOEHUE, PU3NUECKIEe U XUMUYECKHE CBONCTBA (CBOMCTBA,
oO1ue 151 Kjlacca KUCIO0T, peaKIUs STepUPUKALIMN ), TIOTYyYEHUE U IPUMEHEHHE.
CreapuHoOBasi M OJIEMHOBAsI KUCJIOThI KaK MPEACTABUTEIN BBHICIIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.




Cnoxnble >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbiX ApupoB. Kupel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonoruueckas poJib :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noimMcaxapuibl). [Joko3a — mpocTeduid  MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
runpokcunom meau(ll), okucnenne aMMuadHbIM pacTBOpoM okcuza cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIEC, TPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u neimnrono3a Kak npupoaHsie nmoiuMmepsl. CTpoeHHe Kpaxmaia u
HEeJUIroNIo3bl.  PU3HYECKHE M XUMHYECKME CBOMCTBA Kpaxmasla (THAPOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCnepruMEeHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
poBeieHUE, HAOIIOACHUE U ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAYE€CTBEHHBIC PEAKLIUN OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcunoM Menu(Il)), MHOroaToMHbBIX CHMPTOB (B3aUMOJAEWUCTBUE TIIMIIEPUHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) m rumpoxcunom menu(Il), B3aumomelcTBue Kpaxmana C
MOJIOM), TPOBEJECHUE TNPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3agaum.

Bbluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOAHOIO BEILIECTBA UJIU MPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTrcoaeprkane OpraHM4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTEepHblE  OpraHUYECKHE  COEIMHEHHS.
du3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.

benku kak NpupoJHbIE BBICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOpUYHASI U TPETHYHAsl CTPYKTypa OenkoB. XMMHUECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCneprUMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJII0/IEHUE M OMUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
IIPU HarpEeBaHUU, I[BETHBIEC PEAKIINH OCIKOB.

BricokoMouieKkyJIsIpHbIE COeIMHEHUS]

OcCHOBHBIE TOHATHUS XUMUHU BICOKOMOJIEKYJIIPHBIX COEITUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYpHOE  3BEHO, CTENeHb  MOJUMEPHU3alUU,  CPEIHSs



MOJIEKyJIsipHass Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHUN — NIOJIMMEPU3ALMS U IIOJTUKOHEH AL

DKCHepHUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHWE C oOpa3laMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U IPY U3YYEHUH OPTAHUYECKON XUMUU
B 10 Kiacce ocymecTBIsIETCS Yepe3 MCIMOJIb30BaHNE KaK OOIUX €CTeCTBEHHO-
HAy4YHbIX [TOHATUH, TaK U MOHATUMN, SIBISIIOLIMXCS CUCTEMHBIMU JUJISI OTAEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAy4yHbl€ TIOHATHUSA: SIBJICHHUE, Hay4dHbId (akT,
TUI0TE3a, 3aKOH, TEOPHsl, aHajlu3, CUHTE3, KiaccU(pUKauus, NePUOIUIHOCTD,
Ha0II0ACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE.

®usnuka: wMmarepus, D3HEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKNUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, o0OMEH BEIIECTB B OpraHU3ME,
(oTOoCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (OENIKH, YIJIEBOJIbI, >KHPHI,
bepMeHTHI).

['eorpadus: MuHepanbpl, TOpPHbIE TOPOJbI, IOJIE3HbIE HCKOIAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBHOTO MHTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Mpenaparbl, MaTepHabl
U3 NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernyeckue 0CHOBbI XMUMHH

XUMUYECKHI »leMEHT. ATOM. Sapo arToma, H30TOMNbL. JIEKTPOHHAs
000J109Ka. DHEPreTUYECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHus AJIEKTPOHOB IO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX IEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckut 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
[lepuomnueckont cucreMbl xumudyeckux d3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOPUEN CTPOCHUSI aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO
rpyIam 1 nNepuojaM. 3Ha4eHHE NEPUOINYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BellecTBa. XHUMHUYECKAsl CBS3b. BHABI XUMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIPHAS U MOJISIpHAsl, HOHHAs, METaJUIMYecKas). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HMbl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus  HEOpPraHMYEeCKUX  COEAUMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBsI3b HEOPraHMYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYE€CKOW M OPraHMYeCKON XMMUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CxopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3IMUHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHuecKoe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnexkTpoiutuueckas aucconuanusi. CHIbHBIE W CJIa0ble AJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAILICHUIL:
neMoHcTpanus Tadnui «llepuoauyeckas cucteMa XuMU4eckux 3yemeHToB J1. U.
MenneneeBay, U3ydeHue MOEICH KPUCTAUIMYECKUX PEHIETOK, HAOII0ICHUE U
OMHCAHUE JEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3liOKEHHE
MEPOKCUJAa BOAOPOJA B NPUCYTCTBUU KATaIU3aTOpPA, ONPEHECICHHUE CPEIbl
pacTBOPOB BELIECTB C ITOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, pEaKIuu
MOHHOTO 00OMEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BiusHue paziIuyHbIX
(hakTOpOB Ha CKOPOCTh XUMUYECKON PEAKITU.

Pacuérnblie 3anaumn.

Pacuétel 10 ypaBHEHMAM XUMHUYECKMX pEAKLIHMH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUYETHI C MCMOJIB30BAHUEM TOHSTUSI «MaccoBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumms



Hemeranmnel. Ilonoxkenne HemerammioB B Ilepumoguueckont cucreme
xumuyeckux smeMeHToB Jl. . MenjeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3znyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETANIOB (TaJIOr€HOB, Cephl, a30Ta,
docdhopa, yriepoga U KpEeMHHSI) U UX  COCAUHEHHH  (OKCHJIOB,
KUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUI ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metaiuios B llepuonnueckon cucreMe XMMUYECKUX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. OOmMe puzndeckue cBoiicTBa MeTamioB. CIijiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSHKEHUM METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATPU, KaJluid, KaJlbIIHi,
MarHui, almfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mume crocoObl MOIy4eHUsT METAJIOB. [IpuMeHeHne MeTalijioB B OBITY U
TE€XHUKE.

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HaOIIOJCHUE M OMHCAHHUE JEMOHCTPAIMOHHBIX U
71a00pPATOPHBIX OMBITOB (B3aUMOCHCTBIE THPOKCHIA ATFOMUHUS C PACTBOPaMU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHblie 3anaum.

Pacuétsl Macchl BelecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacce MM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuéTbl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, ©CIIU
OJHO M3 BELIECTB UMEET MIPUMECH.

XUMHA U )KU3Hb

Ponbs xumum B 00ecrieueHr SKOJOTHIECKOM, SHEPTETHICCKON M TTUIIEBON
0€30MacHOCTH, PAa3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTyYEHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHANIOB: BaXKHEWILNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepaMHKa,
MaTepuabl s AJIEKTPOHUKH, HAaHOMAaTepHaslbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ya0OpeHus.



XuMUsL U 30pOBbE YEJIOBEKA: IPaBHJIA UCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuia OE30MACHOIO HCIIOJIB30BaHUS IPEnapaToB OBITOBOM
XUMHH B IOBCEAHEBHOMN KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€H IpU  HU3y4YeHUU OOwwed u
HEOpPraHWYeCKOM XUMHH B 11 Ki1acce ocyIecTBIseTCs Yepe3 UCI0Ib30BaHUE KaK
OOIIMX eCTECTBEHHO-HAYYHBIX TMOHITHHA, TaK M TOHATUH, SBISIOUINXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYUHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpus, aHallu3, CHUHTE3, Kiaccu(puKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHHE, SBJICHUE.

dwusuka: MaTepusi, JHEPIHsl, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaJUOaKTUBHOCTH, MOJIEKYyJa, YHEPreTHUYECKUN YPOBEHb, BEIIECTBO,
TENO, O0BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PM3MUECKHUE BEJIUUYMHBI U
€IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- H
MUKPODJIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusa: MuHEpanpl, TOpPHBIE TOPOJBI, TOJE3HbIE HCKOIMAEMBIE,
TOILTUBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBILIEHHOCTD, METaJLTyprus,
MIPOU3BOJICTBO CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO03SICTBEHHOE
MIPOM3BOJICTBO, MUIIeBast POMBIIIIICHHOCTD, dapmareBTHYECKAS
MPOMBIIIJICHHOCTh, TIPOU3BOACTBO KOCMETHYECKUX MPEnapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepuasos, AJIEKTPOHHAS IPOMBIIIIIEHHOCTD,
HAaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110
XNMHNHN HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OoOyYaronMMUCs TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MTPOTpaMM CPEIHET0 OOIIEro
00pa30BaHMUsl SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-NIEATEIHHOCTHBIM MOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaAMOOIIPEICTICHHIO;

HaJIMYMe MOTHBAILIMU K 00Yy4EHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOIIUXCS PYKOBOJCTBOBAThCS B CBOEHU
NeSTeTbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU 1IETTOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTH IIETTH ¥ CTPOUTH )KM3HCHHBIC TUTAHEI.

JIMYHOCTHBIE pPEe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUs JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW W BOCHIHTATEIILHON JIESITEIbHOCTH B COOTBETCTBHHM C
T'YMaHUCTHYECKUMH, COIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSMU U UealaMU POCCUIICKOTO TPasKJaHCKOTO O0IIeCTBA, MPUHITHIMU B
o0IecTBe HOPMaMH U TPABUIIAMH TTOBEACHHMSI, CIIOCOOCTBYIOIIUMHU TPOIIeccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHS ¥ HPABCTBEHHOTO CTAaHOBJICHHS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OIBITA TO3HABATENFHOW M TMPAKTUYCCKOW NEATEIHHOCTH
oOydaromuxcst 0 peann3aliy IPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUS .

OCO3HaHWS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIIKY;



NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHHU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a7a4, BBIMOIHECHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY WU
apryMEHTBI IPYTUX [PU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESATENBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOIIEHUS K HCTOPHUYECKOMY M HAy4YHOMY HAacCJEJIUIO
OTEYECTBEHHOW XUMUU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUHM U MPAKTHUECKOIO
MIPUMEHEHUsI XUMUU, OCO3HAHMS TOTO, YTO JOCTHIKEHUSI HAYKH €CTh pe3yJbTaT
JUINTEJIbHBIX HAONIOACHUI, KpPONOTIMBBIX JSKCIEPUMEHTAIBHBIX [OUCKOB,
IOCTOSIHHOTO TPY/la YYEHBIX U IPAKTHKOB;

UHTEpPECA W TO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHUH W IIOCIEAYIOLIEM
aHaiu3e  MHPOpMAUMM O  TEPEIOBBIX  JOCTHIKEHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH  OLIGHHMBAaTh CUTYyallUM, CBSI3aHHBIE C XHUMHUYECKUMHU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJIEHUE U MOCTYIKHA CBOMX TOBAPUUIEH C
NO3ULMI HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUH 3TUX
IOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEeW 370poBOro u 0Oe3omacHoro o0pa3a >KHU3HHU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hU3UYECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOMroieHHsl TpaBmil G€30MacHOro OOpallleHUsl C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUJIEKTHBHOIO
0€3011acHOT0 MOBEIEHNUS B CUTYAIUX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HaHUs MOCJEACTBUN U HETIPUATHS BPEAHBIX MPUBbIUEK (YIIOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:



KOMMYHMKAaTUBHONH KOMIIETGHTHOCTH B  y4e€OHO-HCCIIEI0BATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYIHMX BHUIAX
JIEATEIILHOCTH;

YCTAaHOBKM Ha AKTMBHOE YYacTHE€ B PEUICHHWU NPAKTUYECKUX 3a]a4
COITMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

HMHTEpeca K MPaKTHIECKOMY U3y4EeHHIO Mpodeccuii pa3IMaHoro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUUN 1O XUMUH;

YBAXKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYIOBOU AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
obpazoBaHus, Oyaymer npodeccun U peanusanud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, HHTEPECOB
1 IOTpeOHOCTEH 00111IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTHYECKHU II€JI€CO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAaHHS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
3KOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COILMATILHOM CPENbI;

OCO3HAHHMS HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTIDKCHUNM XUMUH JUIS
pELIEHNS BOIIPOCOB PAIMOHATIBLHOTO MPUPOIOIIOIb30BAHHUS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPHUHOCAIIMX Bped OKPYKaArOIIEH
MIPUPOTHON Cpesie, YMEHHUS MTPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS IPEANTPUHUMAEMBIX JIEUCTBHUM U NMPEIOTBpALIaTh UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTUYECKOTO  MBIIUICHUS, OKOJOTHYECKON
KYJIbTYPBI, OIBbITA JACATEIBHOCTH JKOJIOTHYECKON HAIPABICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO NPOTUBOCTOSTH HACOJIOTHU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €€ poju B
dbopMUPOBAHUU PAIMOHATILHOTO HAYYHOT'O MBINUICHUS, CO3/IaHUM IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B
MMO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH W PENIeHUH MPOOJIeM COXpaHEHUS
MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM IS COBPEMEHHOMU
UUBWIN3ALUU: B €€ T'YMAHUCTHUYECKOM HANPABJIECHHOCTH U BAXXHOM POJIM B
CO37JaHUU HOBOW 0a3bl MaTEPUATBHOM KYJIBTYpPbI, PEIICHUU TJIOOATBHBIX



Ipo0JIeM YCTOMYUBOTO Pa3BUTHS YCIOBEUECTBA — CHIPHEBOM, SHEPTreTHYCCKOM,
IUIICBOM M DKOJIOTHYECKOW  O€30MacHOCTH, B Pa3BUTHH  MEIUIIUHEI,
o0ecreueHn YCIOBHH YCTECITHOTO TPYAa M SKOJIOTHIECKA KOMGPOPTHOHN KU3HH
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTCCTBEHHO-HAYYHON TI'PAaMOTHOCTH: TIOHMMAHHS CYITHOCTH METOJ/OB
MIO3HAHUS, UCIIOJIb3YeMBIX B €CTECTBCHHBIX HayKaX, CITOCOOHOCTH MCIIOIb30BaTh
MOJTy9aeMbI€ 3HAHUS I aHAIN3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUAPa
U TPOUCXOIANMX B HEM W3MEHCHUH, YMEHHS JejaTh OOOCHOBAaHHBIE
3aKJTIOYCHUST HA OCHOBE HAYYHBIX (DAKTOB M HMMEIONTUXCS JaHHBIX C IIEJIBIO
MOJTYYEHHUSI IOCTOBEPHBIX BHIBOIOB,;

CITOCOOHOCTH CaMOCTOSITEILHO HCIIOJIb30BaTh XWMUUYECKHE 3HAHHUSA IS
perIeHus IPoOJIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIIbCKON IeATeITbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0o00Opa30BaHMIO, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHMM IO XUMHU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B Pa3IudHbBIX chepax mpodeccruoHambHOM

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE pe3yabTaThl OCBOCHUS yU€OHOI0 MpeaMeTa « XuMHUs) Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHHUS  OOyYaronIuxcs
MEXAUCIIUTUIMHAPHBIC (MeXTpeIMeTHBIC) oOIIeHayYHbIe MOHSTHS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KAapTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUsS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIEeCC, CUCTEMa, HayudHbId (hakT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4ueOHbIC NeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PEryJATHUBHBIE), oOecreunBaromuye (HOpMUpPOBAHUE
(GyHKIIMOHATBLHON TPAMOTHOCTU U COLMAIBHOM KOMIIETEHIIMHM O0Yy4arolnuXcs;

CIIOCOOHOCTH O0yJarOIIIXCSI UCIIOJIB30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCaIbHbIC YICOHbIS
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JNEUCTBUSIMU.



OBiageHne  YHUBEPCAJbHBIMH  Y4YeOHBIMH  I03HABATEJIbHBIMU
JAeUCTBUAMU:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATENbHO  (opMyJIUpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENATh LEIH AEATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LEJAMU;

HCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTICIbHBIX (PaKTOB
U SIBJICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUM ISl KIIAaCCU(UKAIMKU BEIIECTB U
XUMHYECKUX PEAKIINA;

YCTaHABIIMBaTh TPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYHSI B PacCMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTh B  MPOLECCE I[IO3HAHUS, UCHOJb3YyEMbIE B  XHUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, MPeoOpa3oBBIBATh  MOJCIbHBIC
MPEJCTaBICHUS — XUMUUYECKUH 3HAK (CUMBOJI) 3JIEeMEHTa, XUMHUYECcKasi popmyra,
YpaBHEHHE XUMHUUECKON peakIuu — MpU PEIICHUH YU4eOHBIX MTO3HABATEIbHBIX U
NPaKTUYECKUX 3aJ]1ay, PUMEHSATh HAa3BaHHbIE MOJEIbHBIE MPEICTABICHUS AJIS
BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB M3YyYAa€MbIX BEIIECTB U XUMHUYECKHUX
peaKunil.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuii;

dbopMmynupoBaTh 1M W 33Jadyd  WCCIEAOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUSA W MPOBEACHUS
YYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HA0JIIOAaTh 3a XOJ0M
IpoIiecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyJIUpOBaThH
0000IIeHHsT W  BBIBOJABl  OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
MCCJICIOBAHMSI, COCTABIISITh 000CHOBAHHBIN OTYET O MPOJICTaHHOU paboTe;



npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIeNOBATENLCKOM M IPOEKTHOU
JEeSTEIBHOCTH, MPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PELICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METO/0B IMO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PA3NIMUHBIX HCTOYHHMKAX HHPOpManuu (Hay4yHO-
MOMYJISIpHAsl JINTEpaTypa XHUMHYECKOrO COAEpKaHUs, CIPAaBOYHBIE MOCOOMS,
pecypcsl UHTepHEeTa), aHATM3UPOBATh HHPOPMAIUIO PA3IMYHBIX BUOB U (HOpM
MIPE/ICTABIICHHUS, KPUTUYECKA  OLEHUBATh €€  JIOCTOBEPHOCTb  H
HENPOTUBOPEYUBOCTb;

(opMyIUpPOBATH 3aPOCHl U IPUMEHATH Pa3IMUHbIE METOABI IIPU ITOUCKE U
orOope HHPOpMALMH, HEOOXOAUMON MJid BBINOJHEHUS YYEOHBIX 3a1ad
OIIPENICIIEHHOTO TUIIA;

npUoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpEACTaBICHUS
nH(popmanuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCcTBE CpeACTBa MpU padoTe C
XUMHUYECKON HH(pOpManuen: MNPUMEHATh MEXIpeaMeTHble ((pu3nyeckue Hu
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjajieHue YHHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYK/1a€MOil TEMBI B XO/i€ 1Majiora u/uin
JIUCKYCCUH, BBICKa3bplBaThb UAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIIOIHEHUS MPEJIOKEHHOM 3a1auH;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHON J1€ATEIbHOCTH,
IOJIYyYEHHBIX CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAaMHU IIPU
BBIMIOJJHEHUH XUMHUYECKOIO SKCIIEPUMEHTa, MpaKkTUYeCKod paboThl 10
MCCJIETIOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaju3aluy Y4eOHOro MpoeKkTa u
(GbopMyIHpOBaTHh BBIBOJBI MO pe3ybTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMS TTO3UIIMI B X0J1€ 0OCYKJICHUS U 0OMEHA MHCHUSIMU.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATENIbHYIO
NEeSATEIbHOCTh, ONpeAessis e€ LeJu M 3aJadd, KOHTPOJIHUPOBaTH U MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJrOpUTM ACHCTBUU TIpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aa4, BbIOMpaTh Haubosee



3¢ PexTuBHBIN COCOO MX pElIeHHs ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYLIECTBJISATh  CaMOKOHTPOJIb  CBOEM  JESATENBHOCTH HAa  OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3yapTaThl OCBOECHMS Kypca «OpraHuyeckas XUMHs)
OTpakaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUN O XHMMHYECKOH COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOW KAPTHHBI MHUpPA, POJIM XHMHUU B IIO3HAHWUU SIBJICHUAU
NpUpoAbl, B (POPMHUPOBAHWM MBIIIJIEHUS M  KYJIbTYpbl JIMYHOCTH, €€
(PYHKIIMOHAJIBHONM T'PAaMOTHOCTH, HEOOXOIMMOM IJIsl pelieHHs] MPaKTUYECKUX
3ala4 M HKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHMS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHWYECKMX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUWA HJIEMEHT, aToM, »3JIEKTPOHHAs
o0oJIouKa aToMa, MOJEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIHHOCTD,
XUMHUECKas CBSI3b, CTPYKTypHas popmyia (pa3BEpHyTas U COKpaliéHHast), MOJIb,
MOJISIpHAsE Macca, MOJSIpPHBIA OO0BEM, YIJIEPOJIHBIN CKeNeT, (PyHKUHOHAIbHAs
IpyIna, paaukajl, W30MEpPHs, H30MEPBL, TOMOJOTHYECKUH PsAId, TOMOJIOTH,
YIJIEBOAOPOABL, KUCIOPOI ¥ a30TCOAEPIKALLIUE COCAUHEHUSA, MOHOMED, TIOJITUMED,
CTPYKTYpHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUU U 3aKOHbI
(Teopus cTpoeHust opranudeckux BemecTB A. M. BytnepoBa, 3aKk0H COXpaHEHUS
Macchbl  BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKMH  SI3BIK  XHMHH;
MUPOBO33PEHUYECKUE 3HAHMS, JI)KAIIUEe B OCHOBE IOHUMAHUS IIPUYMHHOCTU U
CUCTEMHOCTH XMMHUECKUX SIBJICHUH, (DAKTOIOTrHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUHU U O€30M1aCHOM HMCIIOIb30BAHUH BaXKHEHUIINX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKON JAEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE ITOHATHUS IIPU
OIIMCAaHHUU COCTABA, CTPOCHMS U NIPEBPALICHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMUPOBAHHOCTh YMEHUI HCNOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKPAIEHHOI)
GbopMyn OpPraHMYECKMX BEIIECTB M YpPaBHEHUH XHMHYECKUX PpEaAKIIHi,



U3TOTABJIMBATH MOJIEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl MJUTIOCTPAIUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAIIICKHOCTD U3yUEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbl, KUCIOPOJ W a30TCOMAEpKalllue
COCIMHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh MM Ha3BaHUS I1O
cuctematnyeckoi HomeHkiatype (IUPAC), a takke npUBOINUTH TPUBHUAIBHBIE
Ha3BaHUS OT/EJIBHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOIMWICH, alleTUJIEH,
ATUJICHTINKOb, TIUIEPUH, (GeHOII, (hopManbaeTn, aleTanbIeTH I, MypaBbHUHASL
KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCIIOTA,
TIII0K03a, (GPYyKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPENENATh BHUAbI XUMUUYECKON CBS3U B
OpraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJIOKEHHUSI TEOPUH CTPOCHUS
opranuveckux BemectB A. M. bytmiepoBa mis OOBSCHEHUS 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTABAa U CTPOEHHSI; 3aKOH COXPAHEHHS MACChI BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh COCTaB, CTPOEHUE,
dbu3uYecKre U XMMUYECKUE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 9TaH, dTUJIEH, MPOIUICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTIMKOJb,
TJIMIEPUH, (PEHO, alleTalbACTH I, MypaBbUHAsI U YKCYCHAasl KUCJIOTHI, TJIFOKO3a,
Kpaxmaji,  LeJUII0JIo3a, AaMHUHOYKCyCHasi  KHUCIIOTa),  WJUTIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HUCTOYHUKH
YIJIEBOJIOPOJHOTO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHUE MTPOIYKTOB MEPEpadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIM MIPOTYKTa
pEaKIMK 1O W3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO M3 HCXOIHBIX
BEILIECTB WJIM MIPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUSI, UCIIOJIb3YEMbBIX B XUMUU MPU U3YYEHUH BEIECCTB
U XUMHYECKUX  sBJIICHWA  (HAONIONEHHWE, UW3MEpPEeHHE, JKCIICPUMEHT,
MOJICTUPOBAHUE), UCTI0JIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHSATHS
pelIeHnil B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;



chOpMHPOBAHHOCT, ~ YMEHHUM  COOJIOAaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOCyZoi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBIMNOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpallleHUs] OPraHMYEeCKUX BEIIeCTB MpPU HarpeBaHUH,
MOJIyYeHUE OTWIEHA W HW3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHATypalusi OENKOB MpH HarpeBaHWU, IIBETHHIC
peakiuu OENKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MacHOCTH MpHU
oOpallleHuu ¢ BEUIECTBAMH M JIaDOpaTOPHBIM OOOPYJOBAHHMEM, IPEICTABISAThH
pe3ysbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3alucu ypaBHEHHUH
COOTBETCTBYIOIIMX peakuuid U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE 3THUX
pEe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpPMAIMIO, MOJIY4YaeMyl0 H3 pa3HbIX HCTOYHHMKOB (CpElCTBa MacCOBOM
uHdopmaiuu, HTepHET U Apyrux);

chOpPMHUPOBAHHOCTh ~YMEHHMH  COONIOJATh TMpaBWIa  AKOJOTHYECKHU
LEJIECO00PA3HOr0 TMOBEACHUS B OBITY W TPYJAOBOM JAESITEIBHOCTH B LEISAX
COXPaHEHUsS CBOETO 370POBb M OKPYKAarOUIEH MPUPOIHOU CpEeIbl, OCO3HABATH
OMACHOCTh BO3JEHCTBHS HA JKHUBBIE OPraHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, moscHATh Ha mpumepax cnocoOsbl
YMEHBUIEHUS W TPENOTBpPAllEHUs] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YEI0BEKA;

U1 00YYaroIIMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX IO3HAHMS BEILECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASAIIMX OOYYarOIIUXCS: YMEHHUE MCHOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy 0003HaueHui JI. bpaiiis 1ist 3anmucu XUMHYIEeCKUX

dbopmy.
11 KJIACC

[IpenmeTtHbie pe3ynabTaThl OCBOeHUsI Kypca «OOIass U HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XHUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIIEHUS ¥  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJAMMOW ISl PEIICHHUS MPaKTHYECKUX



3aa4 ¥ HKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3J0POBBIO U
IPUPOAHOU CPEAE;

BJIAJICHAE CHUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE MOHITHS (XUMUYECKHIA JIEMEHT, aToM, H30ToII, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJd, MOJb, MOJIIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKHUCIICHMS, XUMHUYECKAs
CBA3b (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKAsi, BOAOPOIHASA), KpUCTAIUIMYECKAs
peméTKa, TUIIbl XUMUYECKUX PEAKIIUHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST IUCCOLMALMS, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKIMH, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TCOpHUS
AIEKTPOIIMTUYECKON THUCCOLMALNK, niepuoandeckuid 3akoH JI. . Menneneesa,
3aKOH COXPAHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILCHUS YHEPTUH
P XUMUYECKHUX PEAKIMAIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
MUPOBO33PEHUYECKHUE 3HAHUs, JIEXKAIIME B OCHOBE IIOHUMAaHUSA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOIOrMUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJIY4eHMM U  0€30IaCHOM  HCIOJb30BAaHUM  Ba)KHEHIINX
HEOPraHWYECKHUX BELIECTB B OBITY U MPAKTUUYECKOM IESITEIIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIOIINE IIOHATHUS IIPU
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
coctaBieHus (GOpMyd BEUIECTB W ypPaBHEHUH XMMHYECKUX PpEaKIIHil,
cuctematuyeckytro HomeHkinatypy (IUPAC) wu TpuBHasibHble Ha3BaHHS
OTJIEJBbHBIX HEOPTAHMUYECKUX BELIECTB (YrapHbIi ra3, yrieKuciblii ra3, aMMHUaK,
rai€Hasi N3BeCTb, Heral€Hasi U3BeCTh, IUTHEBAS COJA, TUPHUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJEHTHOCTb M CTENEHb
OKHCIICHHUS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBaJE€HTHas, MOHHAs, MeTalJIMuyeckas, BOJOPOAHas) B
COCAMHEHUAX, THUN KPUCTALINYECKOW PEIMETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAIIMYECKAs), XapaKTep CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHM YCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BELIECTB MO MX COCTaBYy K OIpeneIEHHOMY KIaccCy/TpyIine
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAJIIBI U HEMETAJLIbI, OKCHJIbI, OCHOBaHMUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI NEPUOJUYECKOTO 3aKOHA
JA. W. MenngeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBbHYIO M IPOTHOCTUYECKYIO (PYHKIIHH;



c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTEpH30BaTh DJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX 3JieMeHTOB |1—4 mnepuonoB llepuoauueckoil CHUCTEMBI
XUMHUECKHUX 3eMeHToB JI. M. MeHuesneeBa, UCIOIb3ysl MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTAIIY, «IHEPreTUYECKUE YPOBHIY, 00BSICHITH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U X COCTMHECHUI
1o nepuojaaM U rpynnam Ilepruoandeckoil CUCTEMbl XUMUYECKUX JIeMEHTOB /1.
H. Menneneena;

c(hOPMHUPOBAHHOCTh YMEHUW XapakTepw30BaTh (OMHCHIBATH) OOITHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
ITOJITBEPIKIATh CYIIECTBOBAHNE NCHETUYECKOM CBSI3M MEXAY HEOPTaHMYECKUMU
BEIIECTBAMU C IOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIIUU 110
Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyroliux BELIECTB, TEINIOBOMY
addeKTy peakiuu, N3BMEHEHUIO CTETICHEH OKUCIICHHS JIEMEHTOB, 00paTUMOCTH
PEAKLINH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHUS PEAKIIMA Pa3TMIHBIX
TUIOB, TIOJHBIE U COKpAIEHHBbIC YpaBHEHUsI peaKIuii HOHHOTO OOMEHa,
YUYUTBIBAsl YCIOBHUS, TPU KOTOPBIX ITU PEAKIIUU UAYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJUTH PEAKIMH, TOITBEPKIAIOIINE
KaYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, PacClO3HABaTh
ONBITHBIM  TMYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacCTBOpax
HEOPraHMYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIHHO-
BOCCTAHOBHUTEJbHBIX PEAKIUM TOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

cOPMUPOBAHHOCTh ~ YMEHUM  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakiuu OT Pa3JuyHbIX (PAKTOPOB; XapakKTep CMELICHUs
XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCUCTBUS (TTPUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JIeJKAIME B OCHOBE MPOMBIIIEHHOTO MOJYY€HUsI CEPHOM KUCIIOThI, aMMHaKa, a
Takxe CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MOHSTHS «MACCOBast 0JI BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIICHUH Ta30B
IPU XUMUYECKUX PEAKIHIX, MacChl BEIIECTBA WJIK 00bEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJHOTO M3 YUYACTBYIOLIUX B PEAKIIUU



BEIIECTB, TEIIOBOTO 3(PekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI
BELIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

chOpMHPOBAHHOCT, YMEHHMH  COONIONATh  TIpaBWja  IOJIH30BAHUS
XUMUYECKON TOCYJIOM M J1TabOpaTOpHBIM O0OpYAOBaHHMEM, a TaK)Ke IMpaBuUia
oOpalieHusi ¢ BEeIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBITIOJHATH XUMHYCCKHUI
AKCIEPUMEHT (pa3yioKeHUE MEePOKCHUIa BOJIOPOIa B MPUCYTCTBUHU KaTaau3aTopa,
ONpENENeHUE CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIBIO YHUBEPCAIBHOIO
UHIMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON pEaKIInH,
peakiMy MOHHOTO 0OMEHa, KaYeCTBEHHbIEC peakluu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 IO
TeMaMm «Metamib» U «Hemeramis») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
O0e3zomacHOCTM Tpu  OOpamieHMd C  BeHlecTBaMU W J1abOpaTOpPHBIM
000pyI0OBaHUEM, MPEACTABISTh PE3YJbTAThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUU COOTBETCTBYIOLIMX peakiuid U ¢GopMyIHpOBaTh
BBIBO/IbI HA OCHOBE ATUX PE3yJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTUUECKH AHAIU3UPOBATH XUMUUYECKYIO
uH(pOpMAIUIO, TOJNYy4aeMYyl0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYyHUKanuu, HTepHeT u Apyrux);

cOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  DKOJOTUYECKHU
11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpPAHEHMSI CBOETO 3/I0POBbSI U OKPY>KaloIel MPUPOTHON Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBUS HA >KUBBIE OPraHW3Mbl OINpPEACIEHHBIX BEIIECTB,
noHumasi cmbicia mokazatens [IJIK, moscHAT, Ha mnpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBpALIEHUS MX BPEIHOTO BO3JICUCTBUS HA OpPraHU3M
YeJI0BEKa,;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYIMHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHUYECKUX SIBICHUM;

JUISL CIICTIBIX U CHAOOBUASAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/l Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer opraHu4eCcKO XUMUH.
11 Teopust cTpoOeHUSI OPraHUYECKUX 3
coenquHeHuii A. M. Byrieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yrieBogopoib: 5 1
AJKEHBI, alIKa/INEHBI, ATKUHBI
2.3 ApomaTHudeckue yriaeBoA0pO/Ibl 2
54 [TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB 3 1
U UX nepepaboTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl




3.3 ‘ VYriueBobl 3

Hroro no pazaeny 13

Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeIMHeHUus

4.1 ‘ AwmuHBL. AMUHOKACIOTEL. beiku 3

Wroro mo pazneny 3

Pa3zgea S. BoicokoMoJIeKy/JIIpHbIE COeIMHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2

Utoro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10
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11 KITACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Koutpoasnbie Ilpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. Ilepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 3
' XUMHYECKHX 31eMeHToB JI. U.
Menpeneena
12 CtpoeHnue BemiecTBa. MHOrooopasue 4
' BEILECTB
1.3 XUMHUYECKUE PeaKun 6 1 1
Hroro no paznery 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Mertambt
2.2 Hewmeramnis 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKHX )
' BEILECTB
Uroro no pazaeny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMUs ¥ )KU3Hb 4
Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue fll3y‘leﬂl/lﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus ctpoeHHst OpraHMuYEeCKUX
2 coequHenunit A. M. Bytneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanum
OpPraHMYECKUX BEIIECTB.
3 Homenxknarypa (cucremaruueckas) u 1
TPUBUAJIbHBIC HA3BAaHUSI OPTaHUYECKUX
BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTAaBUTENN aJIKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeiine 1
MIPEICTaBUTENH aJTKEHOB




[TpakTuyeckas padora Ne 1.
«[Toxy4eHue FTUICHA U U3yYCHHUE €TO0
CBOMCTB»

10

11

Aunkanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETUYECKOTO KayuyyKa U Pe3UHBI
AJIKHMHBIL: COCTaB 1 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIINI
MpEeACTaBUTEb AIKUHOB

Brraucnenus 1o YpaBHCHUIO
XHUMHYECKOH pe€aKnuun

12

ApeHsbl: GEH30J1 U TOTYOJI.
TOKCHYHOCTH apEHOB

13

14

15

16

I'eneTnueckas cBsI3b yri€BOJOPOAOB,
MIPUHAUISKANTUX K PA3THIHBIM
KJlaccam

[TpupoHbIE HCTOUHUKHU
YTJIEBOIOPOIOB: MPUPOAHBIN ra3 U
NONyTHBIE HEPTSHbIE ra3bl, HEPTh U
MIPOJYKTHI €€ nepepadoTKu

IIpupoaHbIE HICTOUHUKHU
yIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MOTYTHBIE HEPTSHbIE ra3bl, HePTH U
MPOAYKTHI €€ mepepadoTKH

KontponbHas paboTa mo pazaeny
«YTIIeBOAOPOIBD




HpeHeHBHBIG OIHOATOMHBIC CIIMPTHI:

17 METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTtoMHbI€ CIIUPTHI:
STWJICHIJIMKOJIb U MIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 (bU3MYeCKre U XMMUYECKHUE CBONCTBA,
MIPUMEHEHNE

20 Anpreruasl: GopMambaeTHI U
aleTanpJerua. AeToH
O/HOOCHOBHBIE IIPE/IeNIbHBIE

21 KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

29 [IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»
CreapuHOBas U OJICMHOBASI KUCJIOTHI,

23 KaK MPEJICTABUTENN BBICIIHX
KapOOHOBBIX KUCIIOT

24 MBpIa Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE
CroxHble 3(UpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ['uaponu3
CJIOKHBIX 3(hUpOB

26 XKupsr: runponus, npuMeHeHue,

Ounoyorunueckas POJIb KUPOB




VYTaeBobl: COCTaB, KiIaccuuKanus.
27 Baxwneiinume npencraBuTeNu: rioK03a,
¢bpyxTO3a, caxaposa

28 KanMaII " OEJJIK0JI03a KaK ITPUPOJHBIC

MTOJIMMEPBI
KonTposbHas pabota 1o pazaeny
29 «Kucnopoaconepxamye
OpPraHHYECKUE COCTUHCHUS

30 AMWHBI: METHJIAMUH W aHUJINH

AMHHOKHCIIOTBI KaK aM(pOTEpHbIC
31 OpPraHUYECKUE COCTUHEHUS, HX
Ouosorudeckoe 3HadeHue. [lenTumabt

benku kak npupoaHbIe

32 BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

33 OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN
OcHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYypalus aTOMOB

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepronnueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMHUYECKUX
anemenToB JI. 1. MenpeneeBa, ux CBA3b
C COBPEMEHHOM TEOpHEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX JJIEMCHTOB U UX
COEIMHEHUH 110 TPYIIIaM U [IEPUOIAM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMbI XUMHUYECKUX d7eMeHToB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH

Crtpoenue BemiecTBa. XuMHUUECKast
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas ca3b

BanentHocTs.
DIeKTPOOTpULIATeTLHOCTh. CTETEeHb
OKHcTeHus. BemecTBa MOJEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS




[TonsaTHE O AMCIIEPCHBIX CUCTEMAX.
Hctunnble U KOJIOUHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBA B PACTBOPE

Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHUIECKUX peaklui B
HEOPraHWYECKOM M OpraHuyeCcKoi
XUMHUU. 3aKOH COXPaHEHUSI MaCChI
BEIIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILCHHS DHEPTUU TIPU XUMUUYECKHUX
peaKIusax

10

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XuMHU4ECKOE paBHOBECUE

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PEaKIINN»

11

12

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIICCTB

OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC

peakuuu. [TonsTre 00 anexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH




13

14

15

16

KonTponsHas padora mo pazaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHN»

MeTtauibl, MX MOJIOKEHNE B
[Tepuoauueckoil cucteMe XMMUYECKUX
anemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01ue
¢u3nveckre CBOHCTBA METAIIIIOB

CmuiaBbl METaJIOB.
DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM
METaJIJIOB

XUMHAYECKHUE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUN) U X COSTUHEHUI

17

XUMHYECKUE CBOMCTBA XpOoMa, MEU U
UX COeIUHEHUU

18

19

20

XuMHYecKHe CBOMCTBA IIMHKA, JKejie3a U
UX COeIMHEHUH

[TpakTnyeckas padora Ne 2. "Pemenune
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Meramie»"

HeMeTaJIJIBI, X ITOJIOKCHUC B
[lepronnueckoit cucreMe XMUMUYECKUX
snemenToB /I. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nyeckre CBONCTBa HEMETAIIIOB.
AnnoTponusi HEMETauIoB (Ha IpUMEpE
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




22

23

24

XHUMHUYECKUE CBOMCTBA FAJIONE€HOB, CEPhI
U UX COCTUHEHUN

XuMHYeCcKue CBOMCTBA a30Ta, hocodpa
U UX COCTUHEHUN

XUMHUYECKUE CBOWMCTBA YIJIEPOJa,
KPEMHUS U UX COCIMHEHUM

25

26

27

28

[IprMeHeHne Ba)XKHEUIINX HEMETAIIOB U
UX COCIMHEHUN

O00011eHNEe U cUCTEMATH3allKs 3HAHUH
o teme «Hemeramiely. BeruucieHus mno
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas padota Ne 3. «Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Hemeranmusi"»

KonTponsHnas pabora no remam
«Mertamiael» n «HemeTamnsr»

29

30

31

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHEe OCHOBAHUS

AmMoTepHbIe HEOpraHUYECKHE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnveckast CBSI3b HEOPTAaHUUYECKHUX U
OpTraHWYECKUX BEIECTB

Pose xumuu B obecrieueHUn
DKOJIOTMYECKOU, SJHEPIreTUYECKON U




MUIIEBON O€30MMACHOCTH, Pa3BUTUHI
MEIUIIUHEI

[IpencraBnenus 00 0OMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIILICHHOTO 1
MOJTyYCHUS] BRKHEHUIIINX BEIIECTB
33 YenoBek B MUPE BEIICCTB U MaTEPHAIIOB
34 XUMHUS U 3J0pPOBBE UEIOBEKA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






