MYHHUIIHNIAJbHOE 0I01KeTHOe 00111e00pa30BaTe/IbHOE YUpPe:KIeHue
ropoaa Hosocubupcka «Cpennsisi o0ueodpasoBaTejibHas mKoJaa Ne 41»
(MBOY COLI Ne 41)

PABOYASI ITPOT'PAMMA
y4eOHOTro mpeameTa
«XUMUD)

(0a30BbIN YPOBEHbD)

s ooyuarommxcst 10-11 kmaccoB

CPOK peanu3aluu IporpaMMsl — 2 roaa

HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpeaHEro ooOimero o0pa3oBaHUsA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepanpHOll 00pa3oBaTEILHOM MPOTPpaMMBbl CpeAHEro oO0IIero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B  DeaepalbHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yueOHOro mpeaMera «XUMHsS» B 0Opa3oBaTEeNbHBIX OpraHu3zanusx Poccuiickoi



denepanuy, peamu3yIOMUX OCHOBHBIE O00pa30BaTEeNbHBIC MPOTPAMMBI, H
OCHOBHBbIX TnonokeHni «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MpPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1elt crpareruy 00y4yeHus, BOCIUTAHUSI M PA3BUTHUSL O0YUYaIOIIMXCA CPEeACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM JTalloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHuA. OTHU IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB TIPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YyeJoBeKa, a TaKKe OKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TNpUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETO 00IIero 0Opa3oBaHUsl CPEICTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
mporpaMme N0 XHMHUU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJABl U B MaTepUATIbHOW >KM3HU OOIIECTBA, a TaKXKe C Y4ETOM
oOImMX 1eJed W TMPHUHIMIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH 00JIaCTIMU MPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIIEITHOTO
TpyJda W KU3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIUIAMUA CPEIHETrO OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB



U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHENIHOINO BKJIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOIIass U HEOpraHWYecKas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKHU: CUCTEMA
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00Ield XUuMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUN MPU WU3YyYECHHUU
npeaMera 00ecnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPENETEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKO XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuu BemlecTB. CBeAeHHMs 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOMN CBsI3U, KIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUUECKHI MaTepuan U (HAKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O BaXXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX TMpOTEeKaHus jAomnoyHsiercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pOoJib B INO3HABATEJIbHONM W IMPAKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K IPOIECCY



TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSI B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHUW, PEUIEHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKHUX 3a/lad. B 1ienoM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  HU3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI I MMOHUMAHMS
bunocodckux uaeH, Takux Kak: MaTepualbHOE €IUHCTBO HEOPTaHMYECKOTo U
OpPraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIIEPUMEHTa U
pelieHrs TMPOTHUBOPEYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEHIEHUU 3KOJIOTMYECKUX IpodsieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B rmimaHe pemeHus 3aad  BOCIUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcs MNPUHATHIE MNPOrpaMMOM IO XUMHUU THOJIXOIbl K OIPEIEICHUIO
COJEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOAUMBIX JJIsl MPUOOPETEHHUSI OTbITA TPAKTUYECKON
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEpKaTEeIbHOM XApAaKTEPUCTUKHU LIeJied HW3Y4YeHUs MpelMeTa HaIpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3ydeHUs
IpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH U3Y4YEHHS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 1) siBisIIOTCSA:

e (opMHUpPOBaHHE CHCTEMBl XHUMHUYECKHMX 3HAHMM Kak BaKHCHUIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HUCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;



e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUH OpPHUEHTHPOBATHCS B MHUPE BEIISCTB W XUMHUYECKUX SBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOHN 1 MOBCEAHEBHOMN )KU3HMU;

e pa3BUTHE YMEHUH M CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM 1
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepikaTellbHas XapaKTepUCTHKa IeNiel U 3a71ad U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpENoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTHATCA  MPEeArnoYTeHHE
MPAKTHYECKOH KOMIIOHEHTE COJEp)KaHWs OOydYeHHUs, OPHUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alliy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMHU aKTUBHOTO ITOJYYCHUS] 3HAHWUN W MPUMEHEHHS WX B PEANBbHOU JKU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THM TpH W3YYEHUH TMpeaMeTa «XUMEs» JIOMUHHPYIOIIEE
3HAYEHHE MPUOOPETAIOT TaKKe IIeTU U 33]Ja4UH, KaK:

amanTanys oO0y4armuXxcs K yCIOBHAM TWHAMHYHO Pa3BHUBAIOLIETOCS MHpA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAMOTHBIX
pelIeHHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
pUMEHEHHEM;

dbopmupoBaHre y O0Oy4arOmUMXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NEeATEIbHOCTH: PEIIeHHs MpoOJieM, MOUCKa, aHaIu3a U 00pabOTKM MH(POpPMALINH,
HEOOXOIUMBIX IS TPUOOPETEHUsS] OIbITa JEATENBHOCTH, KOTOpash 3aHUMaeT
BXKHOE MECTO B TIO3HAHWU XUMHUH, a TaKkKe IS ONEHKH C MO3UIHN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB Ha OPTaHU3M YeJIOBEKa M MPUPOJAHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HECHHBIMH TMOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH I MOMCKAa W aHaliu3a y4eOHOU M
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU M TPOBENCHUM XHUMHUYECKOTO
IKCIIEPUMEHTA,;



BOCIHUTAaHHE Yy OOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEIICHUU TI00ANbHBIX MpPoOIeM
PAMOHAIBHOTO MPUPOIONOJIb30BaHMs, OMOJHEHUS SHEPTETUYECKUX PECYPCOB H
COXpaHEHHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHs OIbITa
UCIIOJIb30BAaHUSl TOJYYCHHBIX 3HAHUM s NPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM oOnacTu «EcTecTBeHHO-Hay4YHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BELIECTB M MaTepHaNioB. Teopusi CTPOEHHS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1accU(pUKALMK OpraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3luaMy OPraHUYeCKHX BEIIECTB W MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTWIEH U MPOMUIIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOTE€HUPOBAHUS, THIpaTALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB M WX IMpeBpalleHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M 3TaHOJIa HA OPTraHu3M YellOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KiacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKoMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MPEBpAILLCHUIL:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoIndHOCTb, HaOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa MM O0OBbEMaA ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUYECKOM, DPHEPreTUUeCKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MAaTE€pPUAJIOB: BaXXHEUIHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIONb30BaHUS MPENapaToOB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUMA, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcCHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOJCTBO, IHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeIMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUECKOTO 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW MAEATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B PEHICHUM MPaKTUYECKUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEATPUHUMAEMBIX JICUCTBUM U MIPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATHLHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, OOECIEYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
poIece, CUCTeMa, HayIHBIH (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh HMX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJCIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMynupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, TPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEp>KaHMs, CIPaBOYHbIC TOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIONHEHUS MPENI0OKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKkTa u (HpopMyIHpoBaTh BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJIpHasd
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M Aa30TCOJAEpX AIINE COEAMHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTHU U CHUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE TNMPU3HAKU TOHATHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBY M CTPOEHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHs ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATETLHOCTH B IIEIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUH B TO3HAHUMU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHBIC TPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAS, METAJUINYECKAasi, BOJOPOJHAsA) B COCIUHEHUAX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKHUX BEIIECTB MO HMX COCTaBY K OMNpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluX BEUIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, IOJHBIE U COKPALIEHHbIE YPABHEHUS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX pPAacTBOpPax HEOPraHUYECKHX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IuYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUIA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyib(dar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOrO0 JKCIEpUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalH, HTEpHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
1.1. CTPOCHHUSI OPTraHMYECKUX coearuHeHu A. M. 3
byrneposa
1 [Ipenmer opraHn4eckoi XumMuu, €€ 1
BO3HHUKHOBEHUE, pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHs OpraHMYeCKUX
2 coenuaenuit A. M. byrneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
Pasnen 2. YraeBonopoabt
[IpencraBnenue o ki1accupuKauu
3 opraHuueckux Bemiects. Homenknarypa 1
(cucremaTHyecKkasi) U TpUBHUAJIbHBIE
Ha3BaHUS OPraHMYECKHX BEIIECTB
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKaHBI 2
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 Mertan u 3TaH — OpocTeuIme 1
MIPEICTABUTENH AJIKAHOB
59 HenpenenbHble yriieBoJOpOIbI: AJIKEHBI, 6 1

aJIKaIHuCHBbI, aJIKUHBI




AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTUJIEH U IPONUJIEH — MPOCTEUIINE

! IIPEJICTABUTENIN AJIKEHOB

3 [Ipaktnueckas padota Ne 1. «Ilomyuenue
STHJIEHA U U3yYEHHE €ro CBOMCTB»
Ankanuensl. byraguen-1,3 u

9 metunoyraguen-1,3. [lomyuenue
CHUHTETHUYECKOr0 KaydyKa U Pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,

10 FOMOJIOTMUECKUHN psil. AUETHIIEH —
MPOCTEUIINN MPEJICTABUTEID aJIKUHOB

1 Bbruucnenus no ypaBHEHUIO XUMUYECKOM
peakuuu

2.3 ApomaTudecKkue yriieBoa0pO/Ibl

12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnyeckas CBSI3b yII€BOJOPOAOB,
NPUHAAISKAINX K pa3IMYHBIM KJ1accam

24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U

' uX repepaboTKa
24 [IpupoaHble HICTOYHUKH YTIIEBOJOPOIOB U
' uX repepaboTka

[IpupoaHble ICTOYHUKH YIIIEBOAOPOIOB:

14 NPUPOHBII ra3 U MOMyTHbIE HeDTIHBIE
rassl, He)Th ¥ IPOJYKTHI €€ nepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOHBII ra3 U MOMyTHbIE HEPTIHBIE

ras3sl, He(pTh ¥ MPOJYKTHI €€ mepepaboTKu




KonTponpHas padora no pazaeny

16 1
«YTI1€eBOIOPOIBI»
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cruptel. Denon 3
17 [IpenenbHbie 0OTHOATOMHBIE CIIUPTHI: 1
METaHOJI ¥ 3TaHOJI. BoopoiHas cBs3b

18 MHOroaToOMHbI€ CIIUPTHI: TUIEHIIIUKOIb U 1
[JIMLEPUH

19 @DeHOII: CTPOCHUE MOJICKYIIBI, (PU3NIECKHE 1
U XMMHYECKHE CBOICTBA, IPUMEHEHUE

3.9 Anprerunsl. KapOOHOBBIE KUCIOTHI. 7

' Crioxusie 3GUpsI

20 Anbneruasl: hopManbaeTua u 1
areTanbIeru]. AUeToH

21 OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE 1
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

99 [IpakTuueckas pabora Ne 2. «CpoiicTBa 1
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBAsA KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 1
KHCJIOT

24 MBpl1a Kak cOJIM BBICIIMX KapOOHOBBIX 1
KHCJIOT, UX MOIoIIee JieiicTBHe
CrnoxHbIe (DUPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX 1
3¢upoB

26 XKupsl: ruaponus, npuMeHeHue, 1

Ouostornueckasi pojb )KHPOB




3.3

Yruesoanl

VYTIIeBOIbI: COCTaB, KiTacCU(pUKAITHSI.

27 Baxwuelime npencraBuTeNu: riar0K03a,
bpykTO3a, caxapo3a

98 Kpaxman u nemiono3a Kkak npupoaHbie
MOJIUMEPBI
KoHnTponpHas padora mo pazaeny

29 «Kucnopoacoaepxaiine opraHuuecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas paborta

Pa3nen 4. AzoTcoaepikaiye opranudeckue coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTBI. benku
OOGm1as xapakTepucTUKa a30TCoIep KaIIuX

30 OpPTaHWYECKUX COCTUHCHUI /
Bcepoccuiickas npoBepouHast paboTa

31 AMUWHBI: METHJIAMUH U aHWJIHH
AMUHOKHUCIOTH Kak aMm(poTepHbIe
OpraHHYECKHUEe COCTUHEHUS, HX

32 ounonorudeckoe 3HayeHue. [lentuapl. benku
KaK MPUPOTHBIC BEICOKOMOJICKYIISIPHBIC
COCTMHEHUS

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA

5.1 ITnmactmaccel. Kayuyku. Bosokna

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIE METOIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTMHEHUH.

[Imact™Maccel, Kaydyku, BOJIOKHA
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE

padoThI padoTsbI pecypen

Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

XUMHYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKHUX djeMeHToB /I, H.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyImmaM v nepuojam. 3HaueHue
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux dyementoB .M. Menaeneena B
Pa3BUTUHU HAYKU

Ctpoenue BemectBa. MHOroo6pasue
BEIECTB

1.2

Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOU CBsA3U. Bonoponnas cBs3b

5 BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD. 1




Creneub okucicHus. Bemlecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOCHUS

[TonsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

1.3

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHn. [ eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEIIECTB, PA3JTUYHBIX
KJIacCOB

XUMHYECKHE p€aKnuu

Krnaccudukanus XuMHYECKAX pEeaKIuii B
HEOPraHWYeCKON M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALICHUS SJHEPTUHU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. O6paTuMble peaKiuu.
XHMMHUUYECKOE PAaBHOBECHE

10

11

12

[IpakTuueckas padorta Ne 1. «BnusiHue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

DnexTponauTryeckas auccoruanus. [lonstue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakiun nonHoro oomeHna. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BECIICCTB

OKuCINTENEHO-BOCCTAHOBUTENILHBIE
peakiuu. [lousTre 00 3nekTponnze
pacIiIaBoB M pacTBOPOB COJIEH




13

KonTponpHas pabota mo pazueny
«TeopeTryeckre OCHOBBI XUMHI)

Pa3nes 2. Heoprannueckasi XuMust

2.1

MeTtanibl

14

Meraiutbl, ux noJsioxenue B [lepuoanueckoit
CUCTeMe XMMHYeCKHX demMeHToB 1. U.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue hu3ndecKrue CBOMCTBa
METaJIJIOB

15

16

17

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUH METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJJIOB (HATPUA, KalIuii, KalblUi, MarHUH,
ATIOMHHHI) U UX COETUHEHUM

XHUMHUYECKHE CBOWCTBA XPOMa, MEAU U UX
COeTMHEHUN

18

19

2.2

XuMHryecKre CBOMCTBA IIMHKA, JKeae3a U UX
COECIMHEHU I

ITpakTruyeckas padora Ne 2. "Pemienue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe

«MeTawe»"

Hewmetamsl

20

HeMeTaIIHBI, UX IMOJOXKXCHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

21

dusunueckue cBOiCTBAa HEMETAJIOB.
AnoTponus HEMETAIUIOB (Ha pUMepe




KHCIIOpoJia, cephl, hocdopa u yrieposaa)

XUMU4JeCcKHe CBOMCTBA raJJIor€HoB, CEPLI U UX

22 .
COEIMHEHU I

93 XumHueckue cBoiicTea a3ora, gpocdopa 1 ux
COETUHEHUN

24 XUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

o5 [IpuMmeHeHNEe BaKHENIINX HEMETAUIOB U X
COCIMHEHU I
O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 110

26 teMe «Hemeramne». Beranciaenus no
YPaBHEHUSIM XMMHUYECKUX PEAKLUN U
TEPMOXUMHUYECKHUE PACUETHI
[IpakTuueckas padora Ne 3. «Pemienue

27 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"Hemertanmsl"»

28 KonTponbhas padora no temam «MeTtasuibiy»
n «Hemeramibn»

53 CBs13p HEOPTaHNYECKUX U OPraHUYECKHUX

' BEILIECTB

29 Heopranuueckne u opraHu4eCKUE KUCIOTHI.
Heopranuueckue u opraHMuecKue OCHOBAaHUS
AMpoTepHbIe HeopraHU4ecKHue u

30 opraHnuyeckue coequHenus. ['enernueckas

CBs3b HCOPTraHNMYCCKUX U OPraHUYCCKUX
BCIICCTB

Pa3zgen 3. XumMus v ;Ku3HbL

3.1

XUMUS U )KU3Hb




Poib xuMuH B 00€CIIEUEHUH KOJIOTHUECKOM,

31 SHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHUU MEJAUIIMHBI
[IpencraBnenus 00 0OIMX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O MOTY4YEHHUS 1
BaXKHEHUIIINX BEIIECTB

33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB 1

34 XHUMHS ¥ 3T0POBbE YEIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 34
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NEPEYEHD (KOJU®UKATOP) PACHPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOW OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHET O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI 1O

XUMHNHN

10 KITACC

IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATaAM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl

Kon
MIPOBEPSEMOTO
pe3yJsbTaTa

HpOBepHeMBIe MNpCaAMCTHBIC PpPC3YJIbTAaTbl OCBOCHUA OCHOBHOU
06pa30BaT€JIBHOﬁ IIporpaMmsal CpCIaHCTO O6IHGFO 06pa3OBaHI/IH

1

TGOpeTI/I‘leCKI/IG OCHOBBI opraHqucxoﬁ XUMHUHN

1.1

CdopmupoBaHHOCTH MPEACTABIICHUM 0 XUMHYECKOU
COCTaBISIIONIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIH
XUMUU B MO3HAHUU

SBJICHUW MPUPOJBI, B (POPMUPOBAHUU MBIILICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIHOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOi
JUISL  pelIeHUs]  MPaKTUYECKUX  3a7ad U DKOJIOTUYECKH
000CHOBaHHOTO

OTHOIIICHHS K CBOEMY 37I0POBbIO U IPUPOJIHON cpejie

1.2

Bnanenue cucTteMor XMMHUYECKMX 3HAHWM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAlONIMe  TOHATHS  (MOJIEKyJNa,  BaJ€HTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCICHHS, XHUMHYECKasi
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBI 00BEM, YTIEPOIHBIN
CKeTeT, PYHKIMOHANIbHAS TPYIITA, pagnuKall, H30MEPHs, U30MEpHI,
TOMOJIOTHYECKUM PsAZl, TOMOJIOTH, YTJIEBOAOPOIBI, KHUCIOPOL
U a30TCOJAEp)KAIME COCAUHEHUS], OWOJIOTMYECKH aKTHUBHBIE
BelecTBa (YIJIeBOIbI, KUpPbI, OEIKH), MOHOMEpP, MOJUMED,
CTPYKTYPHO€ 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEITUHEHUS); TEOPUH
U 3aKOHBI (TeopuUsi XHUMHUYECKOTO CTPOCHHUS OpPTraHHYECKUX
BemecTB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CHUMBOJUYECKUI
SI3bIK XUMUH, (PaKTOJIOTHYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe,
NOJIy4eHUM U 0€30MaCHOM  HKCIOJNb30BAHUMU  BaKHEMILHX
HEOPTaHWYECKUX W OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEeSTEIbHOCTH YEI0BEKA

1.3

ChopMupoBaHHOCTh YMEHHI BBISBISTH XapaKTEPHBIC MPU3HAKU
MOHATUM, YCTAHABIMBATh MX B3aWUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME TMOHATUSA TMPU OMUCAHUM COCTaBa, CTPOCHUS
Y TIPEBPAILLICHUN OPTaHUYECKUX COCIUHEHUI

1.4

ChopMUpOBaHHOCTH ~ YMEHUW  HUCIIOJB30BATH  XUMHUYECKYIO
CUMBOJIUKY/JII COCTABJICHHMSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX
(pa3BepHYTOM,COKpaIlleHHON) (OopMyJl OpraHUYEeCKUX BEIECTB U
YPaBHEHUUXUMUYECKUX  pEaKIMil, M3rOTaBJIMBATh  MOJEIHU




MOJICKYJI  OpraHM4Y€CKHX  BCIICCTB AJId  HWIJIIOCTpAOMHM  UX
XUMHNYCCKOTO U IPOCTPAHCTBCHHOT'O CTPOCHUA

1.5

ChopmMHupoBaHHOCT, YMEHUH YCTAaHABIMBATH MPUHAIIEKHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB [0 MX COCTAaBy U CTPOCHUIO
K OIIpENIeJICHHOMY Kjaccy (Tpymie) coelnHEeHuH (YrieBoJopoibl,
KHCIIOPOJL U a30TCOAEpKAIINE COEJIMHEHHS],
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaThb UM Ha3BaHUS 110
cucrtematnyeckoi Homenkinarype (IUPAC)

1.5

CpopMUpOBaHHOCT, yMEHHUS ONPEAECTATh BHUABI XUMHUYECKOM
CBSI3U B OPraHUYECKUX COCMHECHUSX (OJIMHAPHBIE U KPATHHIC)

1.6

C(bOpMI/IpOBaHHOCTI) YMCHHUA IIPUMCHATH: IIOJIOKCHHUSA TCOPHUU
CTpOCHHUA  OPraHHYCCKHX  BCHICCTB AM. BYTJIepOBa JJIsA
O0OBSCHEHHUS 3aBUCUMOCTH CBOMCTB BCIICCTB OT HX COCTaBa H
CTPOCHU:,; 3dKOH COXPAaHCHHA MAaCChI BCIICCTB

Yraesomopoasl. Kucnoponaconmepxkamme ©  a30TCOAEpXKAIIUE
OpraHUYeCKue COeAUHEHUs. BEBICOKOMOIEKYISIpHBIE COCTMHEHUS

2.1

CdopMupoBaHHOCTh YMEHUN MPUBOJUTH TPUBUAIbHBIE HA3BaHUS
OTIEJBHBIX  OPraHMYECKUX  BEIIECTB  (ITWIEH, MPOMNUIEH,
aleTUIICH, O3TUJICHTJIMKONb, TJUUEpUH, (GeHosn, (QopMaibieru/,
aneTanbAeTu]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJOTA,
OJIEMHOBAsl KUCJIOTa, CTEAPUHOBAas KHUCIIOTA, INIOK03a, (QPYyKTO3a,
KpaxmaJl, LeJUTF0JI03a, TIUIIH)

2.2

CdopMupoBaHHOCT, YMEHUM XapaKTEPU30BaTh COCTaB, CTPOCHUE,
(dbu3nYecKre U XMMUYSCKUE CBOMCTBA TUITMYHBIX MpeJACcTaBUTENCH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, OJTaH,
ATUJICH, TIPOTIHMJICH, alleTHIIeH, OyTanueH-1,3, metundyraauen-1,3,
OCH30J1,METaHOJ, HSTaHOJ, JSTWICHIJUKOJb, TJULEPUH, (EHOI,
aneTalbJerul, MypaBbUHAs W YKCyCHas KHCJOTBI, TJIIOKO3a,
KpaxMaJl, eJUTI0J103a, AMUHOYKCYCHAsl KUCJIOTA)

2.3

CpopMUPOBAaHHOCTh yMEHHUSI WUIIOCTPUPOBATh T'€HETUYECKYIO
CBSI3b MEXAY TUIIHMYHBIMU MPEACTABUTEISIMHU PA3JIMYHBIX KJIACCOB
OpPraHUYECKUX  BEIIECTB  YPABHEHUSMHM  COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOJIh30BAaHUEM CTPYKTYPHBIX (hopmy

2.4

ChopMupoBaHHOCTH ~ YMEHHSI  XapaKTepU30BaTh  MCTOYHUKHU
YTIEBOJOPOJTHOTO ChIpbsi (He(pTh, TPUPOIHBIM Ta3, YroJb),
CrocoObl WX TepepaboOTKM W  MPAKTHYECKOE MPUMEHEHUE
MPOJYKTOB NEPEpadOTKU

XUMUA 1 )KU3Hb. PacueTnl

3.1

CdhopMUpOBaHHOCT, YMEHUW BIAJIETh CHUCTEMON 3HaHHK 00
OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHU
pU W3yYECHUU BEIIECTB W XMMHYECKHUX SIBIICHUN (HaOIIOIeHHE,
U3MEPEHUE, DKCIEPUMEHT, MOJIECIUPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIC XHMWYECKHWE 3HAHUA JUISI NPUHATUSA PEIICHUA B
KOHKPETHBIX KU3HECHHBIX CUTYAIMAX, CBSI3AHHBIX C BEIIECTBAMU U




HNX IPUMCHCHUCM

3.2

CdopMupoBaHHOCTh YMEHMI COOIIOJATh MpaBuia MOJIb30BaHUS
XUMHUYECKOU MOCYI0H U 1a00paToOpHBIM 000PYOBAaHUEM, & TAKKE
npaBuia oOpallleHus C BelleCTBAMH B COOTBETCTBHHM €
UHCTPYKIUSIMUA 10 BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTMBITOB

3.3

CpopMUpOBaHHOCT, YMEHHMH IUIAHUPOBATH U BBINOJIHSITH
XUMUYECKUN 3KCIIEPUMEHT (IPEBPALIEHUS] OPTaHUYECKUX BEILECTB
IIPU HarpeBaHWM, NOJIyYEHHUE STWICHA U WU3YYEHHE €r0 CBOMCTB,
KAUYECTBECHHBIC DPEAKIMM OpPraHWYECKUX BEIIECTB, ACHATypaLus
OCNIKOB TpU HAarpeBaHWHW, IIBETHbIE peaknuu OEIKOB) B
COOTBETCTBUM C TMpPaBWJIAMU TEXHUKH OE€30MAaCHOCTH IpHU
oOpallleHuu C BEeIeCTBaMU M JIaOOpaTOpHBIM 00OpYAOBaHUEM;
MPEACTABIATh PE3YJIbTAThl XUMHUECKOTO HKCIIEPUMEHTa B opMme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMI U (OPMYIUPOBATH
BBIBO/IbI Ha OCHOBE
ATUX PE3YyJIbTAaTOB

3.4

CdopMupoBaHHOCTH yMEHUI IIPOBOJIUTH BBIYHCIICHUS
0 XWMHUYECKHM YpaBHEHUAM (Macchl, 00bemMa, KOJMYECTBA
MCXOJTHOTO BEIIECTBA WJIM NPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEILECTB WJIU
MIPOYKTOB
peakiumn)

3.5

ChopMupoBaHHOCTP ~ yMEHUH  KPUTHYECKH  aHAJU3UPOBATH
XUMHUYECKYI0 HH(POPMAIINIO, TTOTYyYaeMYI0 U3 Pa3HBIX UCTOYHHKOB
(cpenctBa MaccoBoit nHGoOpMalyu, cetb HTepHET U Apyrue)

3.6

CdopMUpoBaHHOCTh YMEHUM COOJI0/IaTh MpaBUjIa IKOJIOTUUECKHU
1[€JIeCO00Pa3HOro MOBEACHUSI B OBITY U TPYJIOBOM NESITENbHOCTU
B LIEJISIX COXPAHEHUS CBOETO 3/10POBbS M OKPYKAIOIIEN TPUPOIHON
Cpellbl, 0CO3HABAaTh OMACHOCTb BO3/JCMCTBUS HA KUBbIE OPraHU3MBbI
OMpEJECICHHBIX OPraHMYECKUX  BEIIECTB, TIOHHUMAs  CMBICT
nokazarens IIJIK (mpenenpHO JOMYCTHUMON KOHIEHTpPALIMH),
MOSICHATH HA TPUMEPAX CITOCOOBI YMEHbBIIIEHUSI U MPEJOTBPALLCHHUS
UX BPEIHOTO BO3JICHCTBHS HA OPraHU3M YEJIOBEKa

IIpoBepsiembie

JIEMEHTHI COACPKAHUSA

Kox

ITpoBepsieMblil SIEMEHT COIEPKAHUS

1

TeopeTnueckre OCHOBbI OPraHUYECKON XUMUU

1.1

[IpeqMeT opraHM4YeckoW XWUMHHU: €€ BO3HHUKHOBEHHE, DPa3BUTHE U
3HAYECHHE B MOJYYCHUM HOBBIX BEIIECTB U MaTE€pHANOB. Teopusd
CTPOEHUsI OpraHuyYecKuX coequHenuii A.M. byTiepoBa, ee OCHOBHBIE
TMTOJIOKEHHUS

1.2

CtpykTypHble (OpMyJbI OpraHMYecKHX BellecTB. [‘omMosorus,
U30MEpHUS.
XuUMHUYecKasi CBsI3b B OPraHUYECKUX COEJIMHEHMSIX — OJUHApHbIC U




KpaTHBIC CBA3H. HpCI[CTaBHCHI/IC 0 KJ'IaCCI/I(bI/IKaHI/II/I OpraHU4€CKHUX
BCIICCTB

1.3

HomeHnknaTtypa OpraHMdeckux COEIMHEHHMH (cucTemMaThdeckas)
U TpPUBHAIIbHBIE HAa3BaHUA BaXXHEUIIUX MPEACTABUTENCH KIIACCOB
OpraHNYECKUX BEIIECTB

YrneBogoposl

2.1

AJKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUECKHI psia. MeTaH U 3TaH —
NpOCTEHIe MPEACTABUTENN aTKaHOB: (PU3UYECKHE U XUMUYECKHUE
CBOMCTBA (peakUuy 3aMEUICHUSI U TOPEHHUS), HAX0XKJICHUE B IPUPOJIE,
IIOJIYYEHHUE U IPUMEHECHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKMU psAf. OTWIEH U
IOPONWIEH — NPOCTEHIINE MPEACTABUTENN aJKEHOB: (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA (pEaKkUMM THIPUPOBAHMS, TaJOr€HUPOBAHUS,
rUjpaTalliyd, OKHCJIEHUS U [OJIMMEpU3alliu), T[OJy4eHHe |
IIPUMEHEHHUE

2.3

Ankaauensl: Oyramauen-1,3 u MetwiOyragueH-1,3: cTpoeHue,
BOKHEHUIIME XUMHUYECKHE CBOMCTBA (peakius MOJUMEpPU3AIIUN).
ITomyyeHrne CUHTETUYECKOTO KaydyyKa U PE3UHBI

2.4

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUN PSII.
AneTuieH — TPOCTEHIIMH TMpeACcTaBUTEIh aJKWMHOB: COCTaB,
CTpocHHE, (Qu3nUecKne ¢ XHMHYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHMS, raJIOTEHUPOBAaHMS,  THApATAllid,  TOPECHHS),
MOJTyYeHHE ¥ IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, ¢GU3NUECKHE M XUMUYECKHE
CBOMCTBa (peakluy TrajoreHUPOBAHUS W HUTPOBAHUS), TIOJYUYCHHUE U
MIpUMEHEHUE.

Tomyon: cocrtaB, cTpoeHHe, (PU3NYECKHE M XHMHUYECKHE CBOICTBA
(peakuu  TaJOTCHUPOBAHWS W  HUTPOBAHUS), TMOJydYeHUE W
npuMeHeHne. TOKCHYHOCTh apeHOB. [ eHeThdeckas CBsI3b MEXIY
YTIIEBOA0OPOAMH, PUHAUICIKAINTMMHU K Pa3IMYHBIM Kjaccam

2.6

IIpuponHble MCTOYHHUKK — YriaeBOAOpPOAOB. llpupoaneii rasz wu
nonyTHbie HeTsHBIC Ta3bl. HedTh u ee mpoucxoxaeHue. Crnocoon!
nepepaboTki  HedTU:  TEPEeroHKa, KPEKUHT  (TePMHUYECKUH,
KaTamuTu4deckuii), mupoiu3. IIpoaykTel mepepaboTku HEPTH, HUX
MpUMEHEHNE B TMPOMBINUICHHOCTH U B ObITy. Kamenuswiii yroms u
MPOJIYKTHI €T0 epepadOTKu

Kucnopozaconepxkaiiyue opraHMm4ecKue COeTMHECHUS

3.1

[IpenenpHblE OQHOATOMHBIE CIIUPTHI. METAHON U ATAHOJ: CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOWCTBAa (peaklUMU C aKTUBHBIMU
MeTaJljlaMH,  TaJOreHOBOJOPOJaMH,  TIOpPEHHE),  IPHUMEHEHUE.
BonmoponHbsle cBfA3M  MEXAy MOJIEKYJIaMu CIIMPTOB. /[lelicTBue
METAaHOJIa M JTAaHOJIA HA OPraHu3M 4enoBeka. MHOroaroMHbIe
COUPTHL. DTUIEHTJIMKONb W TJHMIEPUH: CTpOeHHE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBUE CO HIEIOYHBIMUMETAIIIIAMM,




Ka4CCTBCHHAsA pCakKlusad Ha MHOI'OATOMHBIC CHI/IpTBI). I[CﬁCTBI/IC Ha
OpraHu3M YCJIOBCKaA. HpI/IMeHeHI/IC IIIMOCPpUHA U OTUJICHTJIMKOJIA

3.2

®deHoJ: cTpoeHHE MOJEKYbl, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue gpeHosna

3.3

Anpnerunibl 1 ketoHbl. DopManbaeruj, amneTanbIAerwa: CTPOCHHUE,
duznyeckue ¥ XMMHYECKHE CBOWCTBA (pEaKUMU OKHUCIICHUS
M BOCCTAHOBJICHMSI, KAUE€CTBEHHbIC pEaKIMU), TMOJyYEeHUE U
MIPUMEHCHUE

3.4

OnHOOCHOBHBIE TMpeAeabHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAsS
U YKCYCHas KHCJIOTHI: CTpOeHHE, (HU3NUYEeCKHEe W XHUMHUYECKHE
cBOMcTBa (CBOMCTBaA, OOIMME I KjJacca KHCIOT, peaKIus
sTepudUKaluK), TodIydeHue u npuMeHeHwe. CreapuHOBas U
OJICMHOBAsI KHUCJOTBHI KaK TIPEJACTAaBUTENIM BBICHIMX KapOOHOBBIX
KHCJIOT. MBlJIa KaK COJIM BBICITUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe
JICHCTBHUE

3.5

CrnoxxHble 3pUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['niponus
cloXHBIX 3(upoB. Kupsl. I'maponus xupoB. [IpumeHneHnue kupos.
buosiornueckas posib )KUPOB

3.6

VYrneBoasl: coctaB, KiaccuduKanus —yrjieBoJoB (MOHO-, U
u nonucaxapuiabl). [Noko3a — OpocTeMIMii  MOHOCAXapu/:
OCOOEHHOCTH CTPOCHMSI MOJICKYJbI, (PU3NYECKUE U XHUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom menu (II), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa (I), BoccTaHOBIEHUE,
OpoKeHHE TIIOKO3bI), HAaxOXJEHHWE B TMPHUPOJE, MPUMEHEHUE,
Ounonoruyeckas pOJIb. DOTOCHUHTES.
@pykTo3a Kak wu30oMep TINIOKO3bl. Kpaxman u memnono3a Kak
npupoAHsie nonumepbl. CTpoeHHE Kpaxmana M LEJUTHOJIO3bI.
dusznyeckue ¢ XUMHYECKHE CBOMCTBA Kpaxmaina (THAPOIM3,
KaueCTBEHHAS PEaKIHsI C MOJIOM)

A30TCoieprKalllie OPraHuYECKUe COCTUHEHUS

4.1

AMUWHOKHCIIOTBI Kak aM@OTepHbIE OPraHUYECKUE COCAUHEHUS.
®u3MUecKre M XUMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe
IJIMIMHA). buojiornyeckoe 3HaueHe aMUHOKHUCIIOT. [lenTu b

4.2

benkn Kak OpUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE  COCIUHEHUS.
[lepBuunasi, BTOpUYHAE W TPETHUYHAsI CTPYKTypa  OEJIKOB.
XUMHYECKHE  CBOWCTBA  OCNKOB:  TUAPOIHW3,  JIEHATypaIlus,
KaueCTBEHHBIC PEaKIIMU Ha OCJIKU

BBICOKOMOJIEKYJISIpHBIE COETUHEHHUS

5.1

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJSIPDHBIX COEAVUHECHUM:
MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEICHb IOJIUMEpU3alui,
cpenHsAss MoJieKyJsipHas Macca. OCHOBHbIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX ~ COCIMHEHUM  —  IOJUMEepu3auus |
ITOJIMKOHICH CallHsl

5.2

9KCHepI/IMeHTaHBHLIe MECTObI HN3Yy4YCHU BCIICCTB )51 nux




NpeBpallleHuii: O03HAKOMJIEHHE ¢ o0pa3laMu  MHPUPOJHBIX

nu

HCKYCCTBCHHBIX  BOJIOKOH, IIIIAaCTMACC, Kay4yKOB. HonyquI/Ie

CUHTCTHYCCKOI'O Kay4yKad U PC3UHLBI

11 KIIACC

IIpoBepsieMble TPeOGOBAHUSA K Pe3yIbTATAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrpaMMbI

Konx
MPOBEPSEMOTO
pe3yabpTara

[IpoBepsiemble TpeAMETHBIE PE3YJbTaThl OCBOCHHUSI OCHOBHOM
o0Opa3oBaTeIbHOI MPOrpaMMbl CPETHETO O0IIEro 00pa3oBaHus

1

TGOpeTI/I‘IGCKI/IG OCHOBBI XUMHN

1.1

Branenue cucreMoil XMMHYECKHMX 3HAHHWW, KOTOpas BKIJIKOYACT:
OCHOBOIOJAralole MOHATUS (XUMHUYECKUH JJIEMEHT, aToM,
JNIEKTPOHHAs 000JI0YKa aToma, s-, P-, d-dIEKTPOHHBIE OpOHTAIN
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb,
CTEIIEHb OKHCIICHUS, XUMHUYECKas CBA3b, MOJIb, MOJISIPHAS
Macca, MOJSIpHBIM 00bEM, KPUCTAUIMYECKAs] PEIIETKA, THUIIbI
XUMHUYECKUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, K30
U DHAOTEPMUYECKHE, pPEaKUUh HOHHOro OOMEHa), pacTBOp,
ANEKTPOIIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOTUTHYECKAS
JUCCOIMAIMsl,  OKUCIHUTEIb, BOCCTAHOBHUTENIb,  CKOPOCTb
XUMUYECKON peaKkuu, XHMHYECKOE pABHOBECHUE); TEOPUH H
3aKOHBI (Teopus IIEKTPOJIUTUIECKON JUCCOLIMALINH,
Ilepuonnueckuit 3akoH [[.MI. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJHUYECKHH S3bIK  XHMHUH,
(akTOIIOrHYECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOJyUYEHUHU U
0€30MacHOM  HCIIOJIb30BAHUM  BaXHEMIIUX  HEOPraHMUYECKUX
BEUIECTB B ObITY M MPAKTUYECKON NEATEIBHOCTH YeI0BEKa

1.2

CdopMupoBaHHOCTh YMEHUH BBISIBIATH XapaKTEpPHbIE MPU3HAKU
151 B3aMMOCBS3b W3YYEHHBIX MTOHATHI, IIPUMEHSITh
COOTBETCTBYIOIME MOHATUS NPHU ONUCAHUM CTPOEHUS U CBOMCTB
HEOPTaHUYECKUX BEUIECTB M WX MNPEBPAIICHUN; BBISABIATH
B3aMMOCBSI3b ~ XMMWYECKMX  3HAHMM C  TOHATUAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHO HAYYHBIX IPEIMETOB

1.3

Biianenre OCHOBHBIMH METOAAaMH HAyYHOrO IO3HAHUSI BELIECTB
1 XUMHYECKUX SIBJICHUN (HaOJIfoAcHUEe, N3MEPEHUE, YKCIICPUMEHT,
MO/ICJIUPOBAHKE)

1.4

CdopMupoBaHHOCTh YMEHHUI ONPEIECTSATH BAJIGHTHOCTh U CTETICHD
OKHUCJICHUS XMUMHUYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO
COCTaBa, BHJ XUMHUYECKOM CBs3U (KOBaJICHTHas, HWOHHAas,
METaJUTNYECKas, BOJIOPOJTHAS ) B COCIMHEHUSX, THIL
KPUCTALTNYECKOW PEIIETK KOHKPETHOrO BeIlecTBa (aTOMHasl,
MOJIEKYJISIpHAsl, HIOHHASI, METaJUIMYECKas)

1.5

ChopmupoBaHHOCTP YMEHHI OIpEAeNsiTh XapakTep Cpeasl B




BOJHBIXPACTBOpAX HCOPraHMYCCKUX COC,Z[I/IHCHI/Iﬁ

1.6

CdopMupoBaHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XHWMUUYECKHE
peakiMyu TO pa3INuYHbIM TpU3HAKaM (YHCITy U COCTaBy
pearupymoImux  BEIIeCTB, TemioBoMy d3(dexty  peaxiuw,
U3MCHEHHUIO CTENEHEeH OKHCIEHUS JIIEMEHTOB, OOpaTUMOCTH
pEeaKInu, y4acTHIO KaTaJln3aTopa)

1.7

CpopMUpPOBaHHOCT, YMEHUN COCTABJISITh YpPAaBHEHHUSI PEAKIUN
Pa3TUYHBIX THUIIOB, IMOJTHBIC W COKPAIICHHBIC YPABHCHUS PEAKITUi
HOHHOTO 0OMEHa, YUUTHIBAS YCIOBHSI, TPH KOTOPBIX ITH PEAKITUU
UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHUM IPOBOJIUTH peakiuu,
MOATBEPAKIAAIOIINE KaueCTBEHHBIN COCTaB Pa3ITUYHBIX
HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX pPAacCTBOPAX HEOPTraHUYECKUX
BEILIECTB

1.9

CdopMupoBaHHOCTH YMEHHU pacKpbIBaTh CYLIHOCTb
OKHUCJIHUTEIBHO

BOCCTAHOBUTENBHBIX  PEaKUUd  MOCPEACTBOM  COCTABIICHHUS
AJIEKTPOHHOTO 0ajaHca dTUX PeaKIMil

1.10

CpopMUpOBaHHOCTHL YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOUN peaKIy OT Pa3INYHbIX (PaKTOPOB

1.11

ChopmMupoBaHHOCTh YMEHHI OOBACHATH XapaKTep CMEIICHUS
XUMUYECKOTO PpAaBHOBECHS] B 3aBUCUMOCTH OT BHEIIHETO
Boznerictus (nmpunnui Jle [llatenne)

OO6m1ast ¥ HEOpraHMYecKasi XUMUs

2.1

CdopMupoBaHHOCTH YMEHUU pacKpbIBaTh CMBICII
ITepunonnueckoro 3axkoHa [[.M1. MenneneeBa u 1eMOHCTPUPOBATH
ero CHUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIIbHYIO n
MPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh DIIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX »3JIeMEHTOB | — 4 T1epuojioB
[lepuoguueckot  CUCTEMBI XUMHYECKHX diiemeHToB  J[.H.
MeHaeneeBa, HUCHONB3Ys TMOHATHS «S-, P-, O-3JEKTpOHHBIC
opouTaAIIY, «QHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMYECKHUX 3JIEMEHTOB U
UX COE€IMHEHHMM 10 mnepuojgaM u rpymnmnam [lepuogmueckon
CHUCTEMbI XUMHYECKUX 3J1eMeHTOB JI.11. Menaeneena

2.3

CdopMupoBaHHOCTh yYMEHUM XapaKTepu30BaTh (OMHUCHIBATH)
o0mue XMMHMYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB
Pa3IMYHBIX KJIaCCOB, HOJTBEPK1aTh CYLIECTBOBAHHE
T€HETUYECKOM CBSI3U MEXJIY HEOPraHMYECKMMHU BEUIECTBAMHU C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI

2.4

ChopmupoBaHHOCT, YMEHUN YCTaHABIMBATh MPUHAIJICKHOCTD
HEOPTaHUYECKUX BEIIECTB IO MX COCTAaBY K ONPEAECIECHHOMY




Kjaccy (rpynme) coequHeHUM (MpOCThie BEUIECTBA — METAIUIbl U
HEMETaJUIbl, OKCU[bl, OCHOBAaHMS, KHUCIOTHI, aM(pOTEpHbIE
TUAPOKCHU/IBI, COJIH)

2.5

ChopMUPOBaHHOCT, ~ YMEHHMH  HCIIOJB30BaTh  XHMHYECKYIO
CUMBOJIUKY JJII COCTaBJICHHUS (POPMYJ BEIIECTB U ypaBHEHUM
XUMHUUYECKUX  peaklHii, CHUCTEMaTHUYECKyl0  HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTACIbHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbld Ta3, YIVIEKUCIBIA ra3, aMMHaK, raiieHas
W3BECTh, HETAIlICHAs] U3BECTh, MUTHEBAS COJA, TUPUT U APYTHUE)

2.6

CpopMUpOBaHHOCT, yYMEHUW XapaKTepU30BaTh (OMUCHIBATH)
o0lue XMMHYECKHME CBOMCTBA HEOPraHUYECKUX  BEIIECTB
Pa3JIMYHbBIX KJIaCCOB, NOATBEPKAATh CYILIECTBOBAHHE
T€HETUYECKOW CBSI3M MEXAY HEOPTraHMYECKHUMH BEUIECTBAMU C
MTOMONIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.7

ChopMupoBaHHOCTH yMEHUW IUIAHUPOBATH M BBIOJHSTH
XUMUYECKUN IKCIIEPUMEHT (Pa3iIoKeHHE MEePOKCHa BOJIOPOJa B
NPUCYTCTBUHM KaTajin3aTopa, OIMpeAeNieHHe Cpeabl pPacTBOPOB
BCIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO HWHAWKATOPA, BIIHSHHC
pasnUYHBIX (PAKTOpPOB Ha CKOPOCTh XHMHYECKOW PEaKITHH,
peakIu MOHHOTO 0OMEHa, KaUeCTBEHHBIC PEaKIMu Ha Cyibdar-,
KapOOHAT- W XJIOPH-aHUOHBI, HA KAaTHOH aMMOHHS, pEIICHUE
DKCIIEPUMEHTAJBHBIX ~ 3a7ad 1Mo TeMaMm  «MeTtamiey U
«HemeTannel») B COOTBETCTBUM C TMpaBUJIaMU  TEXHUKH
0e30macHOCTH TIPU OOpaIlleHWH C BEIIECTBAMH U J1a0OPaTOPHBIM
o0opyZ0oBaHUEM; TPEACTABIATh  PE3yJbTaThl  XMUMHYECKOTO
DKCIIEpUMEHTa B (popMe 3alUCH YpPAaBHEHHM COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUpPOBaATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCT, YMEHUHN COOJIOAATh MpaBuia MOJb30BAHUS
XUMHYECKOM TTOCYI0M U JJaOOpaTOPHBIM 000PYI0BAHUEM, a TAKKE
mpaBuiia oOpalieHuss ¢ BEHeCTBAMH B  COOTBETCTBHUU C
WHCTPYKIUSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX
OTIBITOB

2.9

ChopMupoBaHHOCTP YMEHHH XapaKTePU30BaTh XHWMHUYECKHEC
MPOIIECCHI, JIeKAIlUe B OCHOBE MPOMBIIUICHHOTO TOJIYYCHUS
CEpHOM KHUCJIOTBHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH
npeacTaBieHnidt 00  OO0MMX ~ HAYYHBIX  NPUHIMMNAX |
AKOJIOTHYECKUX IPOoOIeMax XUMHUYECKOT0 IIPOM3BOJICTBA

XUMUS U )KU3Hb. PacyeTsl

3.1

CdopMupoBaHHOCTH MpEACTABICHUM 0 XAMUYECKOU
COCTAaBJISIOIICH €CTECTBEHHO-HAYYHOW KApPTUHBI MHpA, POJIU
XUMUM B TIO3HAHWUW SIBIIGHUWA TPUPOABI, B (POpMUPOBAHUU
MBIIUIEHUS W KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAJILHOM
I'PaMOTHOCTH, HEOOXOUMOM 1JIs1 pEIICHHS IPAKTUUECKUX 3a71a4 U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U




MIPUPOTHOM Cpelie

3.2

ChopMupoBaHHOCT ~ yMEHUN  KPUTHYECKHM  aHAJIM3UPOBATH
XUMHUYECKYI0 HH(OpMAIIO, MOTYy4aeMyI0 U3 pa3HbIX UCTOUHUKOB
(cpencTBa MaccoBOM KOMMYHUKaIMK, ceTb HTEepHET U ipyrue)

3.3

CdpopMupoBaHHOCTH YMEHHI COONIOAATH MpaBUiIa SKOJIOTHUECKU
1[EJIECO00Pa3HOT0 TOBEICHUSI B OBITY U TPYJOBOU NEATEIHHOCTH
B LEIAX COXPAaHEHHsS CBOEro 3J0pPOBbS M  OKpYyKaroulel
IIPUPOJTHOU CPEBI

3.4

Oco3HaBaTh OIACHOCTh BO3JIEWCTBHS Ha >KUBBIE OPTraHU3MBI
OIIpE/ICNICHHBIX BEIIECTB, MOHMMas cmblca mnokaszarens [1/IK,
HOSICHATBbHA MIPUMEPaxX CocoObl YMEHBIICHUSI U MTPEIOTBPALLIEHUS
UX BPEJIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHU IIPOBOJIUTH BBIYHUCIICHUS
C UCIIOJIb30BAHUEM IIOHATHUS «MaccoBas JOJA BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B NpPH XUMUYECKUX
peaklMsIX, Macchl BEIIECTBA MJIM 00bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM O00bEMY OIHOTO H3
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3 eKra peakuuu
Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacCChl BEUIECTB, IPEBPALEHUS U

COXpPaHCHUA SHCPIrun

IIpoBepsieMble 3JIEMEHTBI COACPKAHUSA

Kox

[IpoBepsieMblil 2JIEMEHT COJIEpKaAHUS

1

TeopeTnueckne OCHOBBI XUMHH

1.1

XUMUYECKHI 37IeMEeHT. ATOM. SIApo aToma, U30TONBI. DJIEKTPOHHAs
00oioyka. DHEPreTMuecKue YpPOBHH, TMOJAYPOBHH. ATOMHBIC
opbutanu, S-, P-, d-smemeHTBl. OCOOCHHOCTH paclpeneICHuUs
AJIEKTPOHOB TIO OpOUTAISIM B aTOMax d3JIEMEHTOB TEPBBIX UYETHIPEX
NEPHOJIOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB

1.2

[lepuomnueckuii 3akoH u Ilepuoagmueckas cucTeMa XUMHYECKUX
anemeHToB J[.MI. MenaeneeBa. CBs3b NEPUOAUMYECKOTO 3aKOHA H
[lepunoanueckon cucreMsl XuMuueckux 3neMeHToB .M. Menaeneena
C COBPEMEHHOMTEOpPUEH CTPOCHHUSI AaTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUsSI CBOMCTB XUMHYECKUX JJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX M CJOXHBIX BEIIECTB MO TPyNIlaM U TMEpUojiaM. 3HAYEHUE
MIEPUOJINYECKOT0 3aKOHA B PA3BUTUU HAYKH

1.3

Ctpoenue BeliecTBa. XUMHUUYECKasi CBSI3b. BUIIBI XMMHYECKOW CBSI3U
(KOBaJICHTHAs] HEMOJISIpHAs W MOJIAPHAsl, WOHHAs, METaJUInYecKas).
Nonbl: kaTUOHBI M aHUOHBI. MexaHU3Mbl 00pa30BaHUSI KOBAJICHTHON
XUMUYECKON  cBsi3M  (OOMEHHBIH W JOHOPHO-aKIICNTOPHBIN).
BopoponHas cBs3b

1.4

BaneHTHOCTE. QHCKTPOOTpI/IHaTCHLHOCTB. CreneHb OKHUCIICHUS

1.5

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsS. 3aKOH
MOCTOSIHCTBA COCTaBa BeHIECTBA. THUMBI KPUCTAIUIMYECKUX PEHIETOK.




3aBHCHUMOCTh CBOMCTBA BCIIICCTB OT THUIIA KpI/ICTaJIJII/I"IeCKOI\/’I PCUICTKU.
IlonsiTue o AUCIICPCHBIX CHCTCMaAX. HctunHble U KOJINIOMAHBIC
PaCTBOPBLI. Maccosas H0JII BCIICCTBA B paCTBOPC

1.6

Knaccudukanus Heopranmyeckux coenuHeHuil. HomeHnknatypa
HEOPTraHUYECKUX BEIIECTB

1.7

Xumuyeckass peakuusa. Krmaccudukammss XUMHUECKUX —peakuui
B HEOPraHMYECKOM M OpPraHMYeCKONM XUMHUU. 3aKOH COXpPaHCHUS
MAaCChl BEIECTB, 3aKOH COXPAHEHHs W IPEBPALLCHUS DHEPTUM IIPU
XUMHAYECKUX PEAKIHIX

1.8

CKOpOCTL pPCaKknnu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX q)aKTopOB

1.9

OGOpatuMble  peakiuu. XHUMHYECKOoe paBHOBecue. DakTophl,
BIIMSIIOIIME HA COCTOSIHUE XHMMHUYECKOro paBHoBecus. [lpunumn Jle
[HIaTenne

1.10

OJIEKTPOJINTHYECKAs  JUCCOLMALIMS. CunmpHble u  cialble
anekTponuThl. Cpena BOAHBIX pacTBOPOB  BEHIECTB:  KHCIAs,
HeWTpalbHasl, menovyHas. Peakiiyuu noHHOro oOMeHa

1.11

OKHUCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pC€aKinun

Heoprannueckast xumust

2.1

Hemeramnel. Ilonoxenune nHemeraiuioB B llepuommyeckon cucreme
xuMuueckux 3memeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMOB.  @U3MYECKHE  CBOWCTBA  HEMETAUIOB.  AJUIOTpONus
HEMeTaJUIoB (Ha MpUMepe KUCIOPoJa, cephl, pocdopa u yrieposa)

2.2

XUMUYECKHE CBOWCTBA BaXKHEHITUX HEMETAJIOB (TajJOT€HOB, CEPHI,
azora, ¢ocdopa, yriaepoaa U KpeMHUSA) U UX COCAMHEHUN (OKCHUIOB,
KUCJIOPOJCOJIEPKAIUX ~ KHUCJIOT,  BOJOPOJHBIX  COCAUHEHUN).
[IpriMeHeHNE BaXKHEUIINX HEMETAJUIOB U UX COCMHEHUN

2.3

Mertamnbl. Ilonoxkenue wmerammoB B Ilepuoamyeckoit cucreme
xuMuueckux sremeHToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000704YeK aToMOB MeTaioB. OOmme dusndeckue
cBoiictBa MeTaJuioB. CIIaBbl METAJUIOB. DJIEKTPOXUMUYECKUN Psif
HaNpsHDKEHUH METAJIIOB

2.4

XHUMUYECKHE CBOWCTBA BAXHEUIMX METAUIOB (HATPHMl, KaJlWii,
KaJIbIUM, MarHui, aglOMUHHUH, ITUHK, XPOM, Ke€Je30, MEIb) M HX
coeauHeHui. OOmMe crnocoObl MmojydyeHus: meTtamioB. [IpumeHeHue
METAJIJIOB B OBITY U TEXHHUKE

I'eneTnueckas CBSI3b HCOPraHUM4YCCKNX BCIICCTB, MPpHUHAIJICKAIINX
K Pa3JIMYHbIM KjlaCcCaM

XUMUS U )KA3HD

3.1

Ponp xuMum B 0OO€CHEYEHHMH SKOJIOTHYECKOM, HHEPreTHUeCKOl u
MUIIEBON 0€30MacHOCTH, Pa3BUTHH MeIUIUHBL. [IoHATHE O HaydHBIX
METOJIaX NO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUI

3.2

HpCI[CTaBJICHI/I}I 00 06H_II/IX HAay4YHbIX IIPpHUHIOUIIAX ITPOMBIIIJICHHOI'O
IMMOJIY4CHUA BA)XKHEHIIIMX BemecTB. YeloBek B MHPEC BCHICCTB H
MaTCPHUAJIOB: Ba)KHEHIIINE CTPOUTCIILHBIC MaTCpHUaJibl,




KOHCTPYKI[MOHHbIE ~ MaTepuaibl, KpackKd, CTEKJIO, KEepamHKa,
MaTepHasbl JJIsl JJIEKTPOHUKH, HaHOMATepUalibl, OpPraHUYECKUE U
MUHEpaJIbHbIEC YI00pEHUS

3.3

XumMusi W 3J0pOBbE  UENIOBEKA:  MpaBWJia  UCIIOJIb30BAHUS
JIEKapCTBEHHBIX MpEernapaToB, MpaBuia 0€30MacHOTO0 MCIOJIb30BaHUS
MpernapaToB OLITOBON XMMUU B MIOBCEHEBHON KU3HU




