MUWHUCTEPCTBO MIPOCBEIMIEHUA POCCUVICKOM ®EJIEPAIIIN
MunuctepcTBo 00pa3oBaHusi M MOJIOAEKHON MOAUTUKHU Pa3anckoil ob1acTu
CTapoXu10BCKHH MYHUIMIIAJIbHBIH PalioH
CroamnsiHCKAas CpeIHsf LIKO0JIa

%0.B. Aunxnna
;

PABOYASI IPOTPAMMA
(ID 3491104)

yuyeOHoro npeamera « XuMHus. Yriay0JeHHbIN YPOBECHb

uist oOyyaromuxcs 10 —11 kmaccos

¢. Ctomnusr 2023 roxa



MOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUU Ha ypOBHE CpPEIHEro 00Iero oopa3oBaHMs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepauun», TpeOOBaHU K pe3yJbTaTaM OCBOEHUS
dbenepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CpPEIHETO o011ero
oOpazoBanusi(POII COO), npencraBineHHbIx B DenepaibHOM roCy1apCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Kouuenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepauuy, peanu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX IonoXeHuM «Crparernn pa3BuTus BocnuTanuss B Poccuiickon
@epnepanuun Ha nepuoa a0 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOIO H3Y4Y€HHS 3aHMMAaEeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi yuammuxcs 10-11  kmaccos.
W3ydyenne mpeamera, peanuzyemMoe B YCIOBHSIX U (depeHIHpPOBAHHOTO,
npoduibHOrO 00yYeHHs, TPU3BAHO OOECHEUYUTh O00I1Ie00pa30BaTENbHYIO U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOJIUMYIO s
aJlanTalkK UX K OBICTPO MEHSIOIIHUMCS YCIOBUSIM KU3HHU B COLILYME, a TaKkKe IS
IPOJOJDKEHUsT O0y4YeHUs B OpraHu3auusax NpodeccCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS] OJTHOM U3 MPUOPUTETHBIX AUCIUTLINH.

B nporpamme mno XWMHM Ha3Hau€HHE TpeaMeTa «XHUMHUSD TOTydaeT
NOJPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM €  OCHOBOIOJIAralolMMU
nonoxkeausimu GI'OC COO o B3auUMOOOYCIIOBICHHOCTH IIEJed, CcoJepKaHus,
pe3ynbTaToB OOydeHHs M TPeOOBAaHMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e HMH(QOPMALIMOHHO-METOAMYECKAsl, peajau3alus KOTOpoW obecrneynuBaet
NOJIyYeHHE NPEACTaBICHUS O IeNsIX, COAEep>KaHWU, OOIIe CTpaTreruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00YUAIOLIMXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHIMIOB CTPYKTYPUPOBAHUSA U IOCJIEI0BATEIbHOCTH
U3y4YeHUs y4yeOHOro MaTepuayia, KOJIMYECTBEHHbIX M KAYECTBEHHBIX €ro
XapaKTePUCTHK; TMOAXOA0B K (DOPMUPOBAHMIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJII U OIEHKH O00pa30oBaTeIbHBIX TOCTIXKCHHH OOydYarolMXcs B
paMKax HWTOTOBOM arrecTtad B (GOpME €IMHOI0 TOCYJapCTBEHHOTO
’K3aMeHa N0 XMMHUHU.

[Iporpamma aJist yriryOa€HHOTO U3yYEHUSI XUMUU:



e YCTaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTeNbHOE
JUIST W3Y4YeHUsT B paMKaX OTICNbHBIX MNpoduiei, mnpemxycMaTpuBaeT
pacnpeneieHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JA€T NpUMEPHOE pacHpeliesieHue yueOHOro BpPEMEHH, PEKOMEHIYEMOIO
JUISL UBYUYEHUSI OTJICTbHBIX TEM;

e IpeniaraeT IMPUMEPHYIO IOCJIEN0BAaTEIbHOCTh H3Y4YEHHsI y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH 1 3a/1ay U3y4YeHHs MpeaMera
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpemHero oOmero o00pa3oBaHUs, COACPKATEIHHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOW 00pa3oBaTesbHON
MPOrpPaMMBbI CpeaHero o011ero oOpazoBaHuUsI (JIMTUHOCTHBIX,
METANpEeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBUNA  0O0ydYaromerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To Bcem Ha3BaHHBIM MO3ULMUSAM B MpoOrpamMme MO XUMHUHU MPEeIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Y€HHMEM XUMUU Ha YPOBHE OCHOBHOIO OOUIEro
oOpazoBaHus. 3a TMpelaeJaMd yCTAaHOBJIECHHOW MporpaMMod MO  XUMHUU
00s13aTeNbHON (MHBAPUAHTHOM) COCTABIISAIONICH ColepKaHUsl Y4eOHOro IpenMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA OMNPENEISAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduist 00yyeHHs.

B cootBerctBHM ¢ KoHuentyaibHbiMH TosiokeHusmMu DPI'OC COO o
Ha3HAYeHUH NpeaIMeToB 0a30Boro u yriyOJEHHOro YpOBHEH B cHCTEME
nuddepeHupoBaHHOTO OO0yYEeHHUsT Ha YPOBHE CpeAHEro ooOIero obpa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUsI HalpaBieH Ha pealn3alulio
IPEEMCTBEHHOCTH C  IOCJIEAYIOIIMM  3TaloM  MOJYyYEHHUS  XUMHUYECKOIO
oOpa3oBaHMsi B paMKax M3Yy4YCHHS CIEIUATbHBIX €CTEeCTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUUILIMH B By3aX M OpPraHMU3aIUsAX CPEIHEro MpodecCHOHAIBHOIO
oOpa3zoBanus. B 53ToOil CBA3M u3yueHHe MpeaMmeTa «XUMHS» OPUEHTUPOBAHO
OPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpEeTHUYEeCKOW U
NPAaKTHYECKON MOJATOTOBKM OOYYaromMXCs, BEIOPABIIMX OMPEACIEHHBIN MPOPHIIb
oOydeHus1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOMIEro MOJyUYeHUsI XUMHUUECKOTIO
o0pa3oBaHus B OpraHU3alMsIX MpodeccuoHabHOro oopa3oBanus. Hapsny ¢ atum,
B cBere TpeOoBanuii PI'OC COO K mnnaHUpyeMbIM pe3yJIbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
U3yueHHE TMpeaMera «XUMHUs) OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHUE 3aaad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOy4aromIuxcs, Ha (pOopMHUpOBaHUE Yy HHUX
OOIIEMHTEIUICKTYalIbHBIX YMEHHUH, YMEHUN palMoHAIM3aIMK Y4eOHOro TpyJa U
000OIIEHHBIX  CIOCOOOB  JIEATETBHOCTH, MMEIOUIUX  MEXKIUCIUILTMHAPHBIH,
HAANPEIAMETHBIN XapakTep.

CocraBasiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO M3y4eHHUs
SBISIIOTCS  yrIyOnéHHbie Kypcbl — «Opranwdeckas xumus» U «OOmas wu
Heopranuueckas xumus». [lpu onpeaenennu noaxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHMu3alMM COJIEPKAHUS ATUX KypCOB B MpOrpaMMe IO XHMHH 332 OCHOBY
npuHATkl nojioxkeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN M3YUYEHHUS IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOPraHU4YecKass XUMHUS» COCTAaBISE€T COBOKYIHOCTb MPEIMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTeMa
3HAHMM MOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJISIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonbpmuii 00BEM  (HAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3yYeHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUMTEJIBHOTO YBEJIMYEHUS OObEMAa 3HAHUM O XHUMHYECKHX
3JIeMEHTaxX M CBOMCTBaxX MX COEJIMHEHHUH HAa OCHOBE PACIIMpPEHUs U yriayOjeHus
IPEICTABICHUA O CTPOEHUM BELIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUSI XUMUYECKOW KUHETHKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMBI XUMHYECKUX AJIEMEHTOB 0azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TPEJCTaBICHUSAX O CTPOEHUHU aroMa. XHMMHUYECKas CBS3b
OOBSACHSIETCSI C TOUKH 3PEHHSI SHEPTETUYECKUX U3MEHEHMI Mpu €€ 00pa30BaHUM U
pa3pylLIeHUH, a TaKKe C TOUYKH 3pEHHUs MEXaHU3MOB e€ oOpa3zoBaHus. M3yueHue
TUIOB  peakuud  JomojHsercs  (GOopMHpOBaHHEM  IpeACTaBIeHUM 00
AIEKTPOXUMHUYECKHUX MPOLIECCaX U JIEKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckod XMMHUU MPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTU
COEIMHEHHH yzelseTcss 0co00e BHUMAaHHE BOIPOCAM 00 3JEKTPOHHBIX 3 (eKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPEeaKIHil.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJEpKaHHE KypCOB XHUMHH
yIIyOJNEHHOTO YPOBHS M3YUEHHMS JJI KIacCOB ONpeAenEHHOro npoduis (r1aBHbIM
0o0pa3oM Ha HX CTPYKTypy U XapakTep [JOMOJHEHUW K 0OIueil cucreme
IPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIIMSIHHME CMEKHbIE IIpeaMeThl. Tak, Hanpumep,
B COJIEpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis 60bI10e
3HaueHHE OyIyT MMETh 3JEMEHThl yueOHOro marepuayia mo oomei xumuu. llpu
U3YYEHUHU IMpeJAMeTa B JIaHHOM CJlydae akUEeHT OyneT cleilaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XMMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXpPAHEHUS



MacCcbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUSA O
CTPOECHUH BEILECTB U APYIOE€.

B TO0 Xe Bpems B coaepkaHuUM IpeaMeTa Uil KJIACCOB  XUMUKO-
Oounoyornyeckoro npoduiis OONbIIWNA YAENbHBIA BeC OyleT UMETh OpraHuyeckas
xumus. B 3TOM cimydae  mpeAocTaBiisieTCs  BO3MOXKHOCTh  Jjig  Ooliee
00CTOSATENBHOIO  PAaCCMOTPEHHUS] XMUMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K MpUMEpPYy, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMIWJbL, OCJIKH, YIJIEBOAbI, HYKJIEHHOBBIE
KHUCJIOTBI U apyrue. [Ipy 3ToM 3HaHMA O COCTAaBE M CBOMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKMX BEIIECTB CIY)KAaT OCHOBOM I H3y4EeHUS
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs], MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHMs OCHOB Hay4HOrO MHPOBO33PEHHUS, OCBOCHHUS
oOLIeHAYYHBIX METOJOB ITO3HAHUS U ONbITA IPAKTUYECKOI0 IPUMEHEHUS HayUHbIX
3HAaHUW H3y4YeHHUE MpeaMera «XUMHUS» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH IpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE mpenMeTh», «MaTemaTuka u
uHpopMaTuKa» U «PyccKkuil sI3pIK U IUTEPATypay.

[Tpn u3ydenuun yuyeOHOro mnpeaMera «XuMUs» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHPOBAHUE OCHOB
HayKM XHMHU KakK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPaKTUUYECKON
JEATEIBbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
9TOM 3amauv Ha YriayOJEHHOM YpOBHE W3Y4Y€HHUs IMpeaMeTa Mpeanosaraer
peanr3alnnio TaKUX LEJIeH, Kak:

e (opMupoBaHHE TPEACTABIECHUI: O MaTepUAJIbHOM €IMHCTBE MHDPAa,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUH  MpolJemM
HKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30IaCHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPI'UH, B
00eCreYeHNN PalMOHAIBHOIO MPUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl YEJIOBEKa, a TaKXKe IKOJIOTMYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOHOI cpene;

e OCBOCHHE CHCTEMBI 3HAHHW, JIEKAIMMUX B OCHOBE XMUMHYECKOHN
COCTaBJISIOLICH €CTEeCTBEHHO-HAy4YHON KapTHUHBI MUpPA: PYyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB WM TEOPUN XHWMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHUS XUMUYECKUX pPEaKLMi, O



XUMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00mux
Hay4YHBIX IIPUHIUIIAX XUMUYECKOIO IIPOU3BOCTBA;

(dbopMupoBaHue y oOyuaromxcs OCO3HAHHOI'O IIOHUMAaHU
BOCTPEOOBAHHOCTU CHCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIFOUEBBIX M€ U MpoOJeM COBPEMEHHOM XUMUHU, A OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IPaMOTHOTI'O pellieHus: MPo0seM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHMUS,
aHaJIM3a U OLEHKHU C MO3ULHUI 3KOJOrn4ecKoi 6€301acCHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON [EATEIbHOCTU YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  IPOU3BOACTBOM, HCIIOJIB30BAHHEM H  IepepabOTKON
BEILIECTB;

yrayOieHue  OpelCcTaBiIeHMM O  HaydHbIX  METoJax  IO3HaHUS,
HEOOXOQUMBIX I NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBICHHUI, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKOU NEATENBHOCTH U TOBCEIHEBHOM KU3HH.

B mnnane peanu3anuu MEPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAKOLIUX
GyHKUMNA 1EJTOCTHOM CHUCTEMBbI CPEIHEro oOHIero o0pa3oBaHUs NpPU U3YYECHUU
npeaMera «XuUMHUsS» Ha  yrayOJ€HHOM  YpPOBHE OCOOYI0 — aKTyallbHOCTh
IpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUH TPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
MPUKIIAIHBIX HUCCIAEOBAHUM B XUMHUU, (POpMHpOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCHHUTAaHWUI0O  Ha  OCHOBE  YCBOCHHS
00II[eYEeI0BEUECKUX [IEHHOCTEM;

pPa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTeM oOyuaronuxcs, (GopMHpOBaHME Yy HHUX CO3HATEIHHOTO
OTHONICHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MpodhecCHOHAIBHON U OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbI0 W IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMHpOBaHUE yYMEHUH M HABBIKOB Pa3yMHOT'O IPHUPOIOTIOIB30BAHMS,
Pa3BUTHE DKOJIOTHUECCKON KYJIBTYPhI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JAESITETbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIJIsl U3YYCHHUS] XUMHUH Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero oOpaszoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HeZel0).



COJEPXAHME OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUH.

IIpenmer W 3HAYEeHHWE  OPraHUYECKOM  XMMHUH, IIPEICTABICHUE O
MHOT000pa3iH OPraHNYEeCKUX COCTUHEHHI.

DJNEeKTPOHHOE CTPOEHHE aToMa yTriepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXKXHOCTM aTroMa yriepoja. XHUMUYECKas CBSA3b B
OpraHUYeCKUX COEAMHEHMUSX. Tumbl ruOpUAM3aIUMU aTOMHBIX OpOUTaliel
yriepoaa. Mexanu3Mbl 00pa3oBaHus KOBaJICHTHOM CBsI3M (OOMEHHBINA U JTOHOPHO-
aKLUENTOPHbINM). TUIBl NEpEeKpbIBAHHMS AaTOMHBIX OpOUTaNe, G- M T-CBS3M.
OpunapHasi, ABOHAas W TpoWHas cBsi3b. CrOCOOBI pa3phiBa CBSI3€H B MOJICKYJIax
opranuveckux BemiectB. [loHaTne o cBOOOAHOM paaukane, HyKJIeopuie u
anexTpodue.

Teopus cTpoeHuss opranudeckux coeauHennii A.M. byrtmepoBa u
COBPEMEHHBIE IIPEICTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OpraHMYECKHUX COCAMHEHUH. MONeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble (GOpMyJIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpani¢HHas,
ckenetHass. M3omepus. Buabsl H30MEpUU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnexTpoHHBIE 3((HEKTH B MOJEKYJIaX OPraHUYECKUX COCIWHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN P PEeKThI).

[IpencraBienue o KiIaccupUKALMK OpraHuyeckux BemiecTB. [loHarue o
¢byHkuroHanbHoOM rpymnmne. ['omomnorus. I'omonoruueckue psiapl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcobeHHocTH U KiaccU(PUKAUS OpraHUYecKuX peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIBHBIC PEAKLIMU B OPraHUUECKOU XUMUMU.

OKCIEpUMEHTAIBHBIE METOJBl M3y4YE€HHUS BELIECTB W MX IPEBPAILCHUI:
O3HAaKOMJIEHHWE C O0pa3luaMy OpPraHMYECKHX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, OIBITHI II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(nmnaBieHue, OOYIJIMBaHME W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJIEKYJ
OPTraHUYECKHUX BEILECTB.

YriaeBoaopoasl.

Anxansl. ['omonorndeckuit psa ankaHoB, oOmas (GopMyina, HOMEHKIATypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoja, o-cBsizb. Du3MUECKUE CBOMCTBA
AJIKaHOB.



XUMHAYECKHE CBOWMCTBA aJKAaHOB: PEAKUUMU 3aMEUICHHS, HW30MEpHU3alINH,
JNErUIpUPOBaHMs, LUKIU3ALNH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUi PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOIyYeHUs: U TPUMEHEHUE AIKAHOB.

[uxnoankanel. OOmas Gopmysna, HoMeHKIaTypa u uzomepusi. OCOOCHHOCTH
CTPOCHHSI ¥ XHUMHYECKHX CBOMCTB MajibiXx (IMKJIONPOINAH, IUKIOOyTaH) W
OOBIYHBIX (IIUKJIOTICHTAH, IMKJIOTeKCaH) IUKIoankaHoB. CrocoObl MONydeHUs U
IIPUMEHEHUE IUKIIOAJIKAHOB.

Ankenbl. ['oMonornueckuil psiji ajakeHoB, oOmias (GopMyra, HOMEHKIIATYpa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ — AIKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepona, 6- U m-cBsizu. CTpyKTypHas U
reoMerpuyeckas (muc-TpaHc-) uzoMepuss. @DU3NYECKHE CBOMCTBA  AJKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU IMPUCOCAUHEHHMS, 3aMEIICHUS B O-TIOJIOKEHUE
IIpY JBOMHOM CBsA3M, IOJUMEpHU3aUMU U okucieHus. IlpaBuno MapkoBHUKOBa.
KauecTBeHHbIC peakuy Ha IBOHHYIO CBsI3b. CrIOCOOBI MOMYUYEHHUS U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHbIE, W30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu 1, 4-mpucoenunenue. Ilonumepusanus
CONPsKEHHBIX TMeHOB. CrocoObl OMy4YeHHs U IPUMEHEHHE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psii aIKMHOB, 0011ast popmyia, HOMEHKIATypa U
U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anms aTOMHbIX opOuTaneil yriaepoga. @u3nyeckue CBOMCTBA aJKHUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUMU  NPUCOCOUHEHHMs, OUMEPU3ALMU U
TPUMEPHU3ALMHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKHHOB, HUMEIOIINX KOHLEBYIO
TPOIiHYIO CBs3b. KauecTBEHHBIE peaKIni Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apeHsl). ['omonoruueckuili psii apeHoB,
oOmrast popmyra, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OcH30ma. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHusI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJMKale, peakuuyd HNPUCOECIAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIBIIE HA TMpHUMEpe aJKWIbHBIX pPAJUKaIoB, KapOOKCHUIHHOH,
TUJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona. CrnocoObl MOTydYeHUs U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponusriit ra3. Ilomytaeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KaMeHHbIi yroiab U mpoayKThl ero nepepadborku. CrnocoObl nepepadboTku HedTu:



NEPEeroHKa, KPEKUHT (TePMHUYECKHH, KaTaTUTHYECKHH), PU(POPMUHT, MHUPOIIU3.
[TpomykTel mepepaboTku HEPTH, X TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEXY PA3IMUYHBIMU KJIACCAMU YTIEBOIOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOIHBIX YTIIEBOIOPOAOB. Peakumu
3aMEIICHMs] TajoreHa Ha THIPOKCOTPYMIY, HUTPOTPYMIy, IHAHOTPYIIY,
amMuHOrpynmy. JleiicTBHe Ha TrajlOreHNpPOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pacTtBopa mEnoun. B3anMopelicTBue AUraloreHaJkaHOB C MarHueéM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHUSX. Hcnonb3oBanue
TaJIOTEHITPOM3BOJHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHKE UM TPH CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEUIECTB M UX MpPEBpallleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOAOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii yrieBoJOPOIOB Pa3IMYHBIX KiIaccoB (oOecrBeuyMBaHHE OPOMHON WM
MOJTHOW BOJBI, pacTBOpa IEpMaHraHaTa Kallvs, B3aWMOJICHCTBHE aleTUJIieHa C
aMMUa4YHbIM pacTBOopoM okcuiaa cepeOpa(l)), kauecTBeHHOe OOHapyXeHUE
yriepoja M BOJOpPOJAa B OPraHMYECKUX BEIECTBAX, IOJYYCHHE OSTWICHA WU
U3YYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KoJuiekuusiMu «HedpTtb» u «Yromby, ¢
oOpa3laMu  TUTaCTMAcC, KaydyyKOB U DPE3WHBI, MOJEIHPOBAHUE MOJEKYII
YTIEBOIOPOIOB U TaJIOTEHIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucsiopoaconep:xkamue opranndeckue coeMHeHH .

[IpenenbHble oxHOaTOMHBbIE CHUpPTHL. CTpoeHHEe MOJeKysl (Ha Mpumepe
METaHOJIa W JTaHo’na). ['oMonorudeckuit psan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa U Kkiaccuuxamus. Dusnueckue CBONCTBAa  MpeAeTbHBIX
OJTHOATOMHBIX CHHPTOB. BoJoponmHbie CBA3M MEXIy MOJIEKYJIaMH CIHUPTOB.
XUMUYECKHE CBOMCTBA: peakUWW 3aMELIEHUs, JAerujapaTalii, OKHUCICHHS,
B3aMMOJEHCTBHE C  OpPraHMYECKMMH M  HEOPraHWYECKUMHU  KHCIOTAMHU.
KauecTBeHHas peakiids Ha OHOATOMHBIE CIIUPTHI. [leficTBHE 3TaHONA U METaHoJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUSs W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepusi. OcOOEHHOCTH (PU3UYCCKUX H
XUMHUYECKUX CBOMCTB.

MHoroaroMHbie CHUPTHl — OSTUJICHIJINKONb W TinlepuH. Dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHHsI, B3aUMOJICHCTBUE C OPTaHMYECKUMHU
U HEOPraHWYECKMMHU KHCIOTaMM, KAauyeCTBEHHAas pEaKius Ha MHOT0aTOMHbBIE
cnuptel. [IpencraBieHne o MexaHuU3Me peakiuil HyKJICO(PHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOJyYeHUS U MPUMEHEHHUE
MHOTOATOMHBIX CIIUPTOB.

®enon. CrtpoeHrne MOJEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI U
OeH3osibHOro sigpa. dusuueckue cBorcTBa (PeHosa. OCOOEHHOCTH XMMHUYECKHX



cBoiictB (penona. KauectBenusie peakuuu Ha (eHosl. TOKCHYHOCTH (heHoma.
CriocoObl monyuenust u npumenenue penona. Genondopmanpaeruanas cMoma.

KapOonusibHbIe COETUHEHUSI — aTbACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['oMosiorudyeckue psiabpl ajlbJerujoB U KETOHOB, 00IIas
dbopmyna, uzoMmepuss U HomeHkiarypa. Du3nyeckue CBOMCTBAa albACTHAOB U
KETOHOB. XMMHWYECKHE CBOWCTBA  QIBACTUAOB M  KETOHOB:  pEaKUuu
npucoeanHeHrs. OKUCIEHUE aabJeru0B, KAYECTBEHHbIE PEaKIMU Ha albIETUb.
CriocoObl OJTy4eHHs ¥ IPUMEHEHUE abJETHI0OB U KETOHOB.

OAHOOCHOBHBIE MIpeIeNbHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepust 1 HOMEHKIIaTypa. PU3nuecKue CBOMCTBa
OJIHOOCHOBHBIX IMpeIeIbHbIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALMKM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOE€HHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENpeAeNbHbIX W apOMaTHYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenn BBICIIMX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJbMUTHUHOBAsA, OJICUHOBAd, JUHOJEBAS,
NuHONeH08as KUCHO0Thl. CoCcOOBI MOTYYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psia, oOmas (opmymna, u3oMepus u
HOMeHKJIarypa. Duznyeckrne M XMMHUYECKHE CBOMCTBA: THJAPOJIHU3 B KHUCION U
LIEIIOYHOM Cpefie.

Kupsi. Ctpoenue, pu3nueckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCIION U 1iesiouHor cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALIUX OCTATKU
HEIpEeEIbHBIX JKUPHBIX KUCIOT. JXKuphl B ipupo/Ie.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIICE JICHCTBHE.

O61mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
u nosnucaxapuiabl). MoHOcaxapuIbl: TIIIOKO3a, (PYyKTO3a, rajakrosza, pudosa,
ne3okcupudo3za. duznyueckrue CBOWCTBA M HaxoXJeHHe B mpuponae. dorocunres.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
Ipyni, CIUPTOBOE W MOJOYHOKUCTOEe OpoxkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3ZHEAECATEIBHOCTH OpranusmMa. /[ucaxapuapl: caxaposa, MaiabTO3a U
JakTo3a. BoccTaHaBnMBaromye U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxxnenne B npupone n npumenenue. [lonmcaxapuasl: kpaxmann,
JIMKOTEH U 1eiono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmajia, I[JIMKOreHa M
HeJUI003bl.  DU3MUECKHME CBOWMCTBA Kpaxmana M UEJUI0JI03bl. XHUMHUYECKHE
CBOWCTBA Kpaxmaja: TMAPOJIN3, KaYyeCTBEHHas peakuus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBa LIEJUTIOJIO3bL: THPOJIN3, MOJydYeHHE 3QUpoB 1eiuoao3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK).



OKCIIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPALLICHUN:
PAacCTBOPUMOCTH PA3JIUYHBIX CIIMPTOB B BOJE, B3AUMOJACHCTBHUE ATAHOJIA C HATPUEM,
OKMCJIEHHE 3TWJIOBOTO CIHUPTa B aJIbJCTUJ HA PacKaJIEHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXpPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJlbJCTUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  ruppoxkcuaom  memau(ll)), peaknuss raunepuHa €
rugpokcugom meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(ll), B3aumonenicTeue
Kpaxmajia C MOJIOM, PELICHUE IKCIEPUMEHTAJbHBIX 3a4a4 1o temMaM «CoupTel
denoms», «Kapbonossie kucnoTbl. ClI0XKHBIE YPHUPHD.

A30Tcoaep:Kale OpranHnvyecKue coeIuHeHusl.

AMMHBI — OpraHUYECKHE MPOU3BOJHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anudaTuiyecKue W apoMaTHYECKHe; TEPBUYHBIC, BTOPUYHBIE M TPETHYHBIC.
Ctpoenue mosiekyl, obmas gopmysia, U30MepHsi, HOMEHKIATypa U (puznueckue
CBOMCTBa. XMMHUYECKOE CBOWCTBA ann(PaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
aJKUJIMPOBAHHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THCTOM KHCJIOTOM.
Comnu aKuIaMMOHUSL.

AHWIMH — TPEICTaBUTENbL AMHHOB apoMaTudyeckoro psana. CrpoeHue
aHuiIuHa. B3anMmHOe BiMsHUE TPYIN aTOMOB B MOJIeKyJsie aHWiInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHblEe peakuuu Ha aHWIUMH. CrHocoObI
MOJIy4YeHHUs] M TPUMEHEHHE anudaTHdecKux aMuHOB. l[lomydeHue aHmIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u nuzomepus. OTaenbHbIe IPEACTABUTENN Ol
AMUHOKHUCIIOT:  TJIMOWH, aJaHuH. DOHU3WYECKHEe CBOMCTBA  AMHUHOKHCIIOT.
XWMHUYECKHE CBOWCTBA AaMHUHOKHCIOT Kak aM(pOTEPHBIX  OPraHUYECKHX
COCAMHEHUM, pEaKUusl IOJUMKOHJCHCAIIMN, OOpa30BaHKWE ICNTHIHOW CBS3H.
buonornueckoe 3HaueHE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETUIOB.

benku kak mnpupoaHbie nonuMepbl. llepBudHas, BTOpUYHAsT U TpETUYHAA
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THIPOIU3, IACHATYpaIlus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKU.

DKCHEPUMEHTAIbHbBIE METO/bl HM3YyYE€HUS BEUIECTB M HX IPEBpAIlCHUM:
pacTtBopeHue O€IKOB B BOJie, JeHaTypalus OEIKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaMm
«A3oTcoaepkaiiue OpraHuYeCcKue COCIMHCHU S u «Pacrno3naBanue
OPraHUYECKUX COCIUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHEHMUS.

OCHOBHBIE TOHSTHUS XUMHUH BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIAN, CPEAHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOJAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSI.

[Tonumepubie Mmatepuansl. [lmacTmaccel  (MONMATUIIEH, TMOJUIPOIUTIEH,
MOJIMBUHWIXJIOPU/, TOJUCTUPOJ, MOJUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
noJIMATHWICHTEpeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DJ1IacTOMEpHI: HaTypajabHbII KayuyK, CUHTETUYECKHUE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbie (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUATIBHOTO Ha3HA4YCHUSs (TedutoH, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMpie OJIUMEPHI).

DKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUsI BELIECTB U MX IMPEBpAILCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnenue wmomnekyasipHOi ¢GOpMysibl OpPraHMYECKOro COEAMHEHUS 110
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJCHUE
MOJICKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COEIUHEHHS Mo Macce (00bEMY)
MPOIYKTOB CTOpaHUs, MO KOJWYECTBY BeIIecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkuy W/WIW WMCXOAHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (HOPMYJIBI
OpraHUYeCcKOro BEUIECTBA HA OCHOBE €ro XMMHMUYECKMX CBOWCTB MJIM CIIOCOOOB
MOJIyYeHHUsI, OMpejeieHue JO0JM BBIXOJA MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSA3EU IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATUW, TaK U TOHSITUH, MNPUHITBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHSTHUS: SBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJCHUE, H3MEpPEHHUE,
SKCIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEILIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3UYECKHE BEIWYUHBI, €JIMHUIIBI W3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpOHBIA THUI MUTAHUSI, OpOKECHHE,



doTocuHTE3, JbIXaHWE, OCEJIKH, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
bepMeHTHI.

['eorpadus: mose3Hbie UCKOMAEMbIE, TOTUTURO.

TexHOJIOTHs: MHIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOIO IUTAHMUS,
MOJOIIIAE CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckne 0CHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siep. XUMHUYecKuil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTHUUECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUUECKUX 3JIEMEHTOB (s-, p-,
d-, f-omements). PacmpeneneHue SNEKTPOHOB 1O AaTOMHBIM  OpPOUTAIISAM.
ONeKTpoHHbIE KOHPUTYPALUA aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, DJIEKTPOHHBbIE KOH(PUTYypalyl HOHOB.
DJIEKTPOOTPULIATENBHOCTbD.

Ilepuonnueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa M llepumonnueckon cucTeMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEM CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM H IepuoaaMm. 3HA4YEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMH4YecKasi CBSI3b. BuUIbl XMMHYECKOM CBS3U: KOBAJICHTHAs, HWOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. DHEPTUs U JIUHA CB3U. [10JIsIpHOCTD, HANIPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHbele cBs3u. BongoponHas CBA3b.
MexXMONEKYJISIPHBIE B3aUMOIECTBUS.

BajleHTHOCTP W BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMepe COeTUHEHUN
AJIIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeqUHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JMUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHHUM.
[ToHsITHE O KOOPAUHALMOHHOW XUMUH.

BemecTtBa  MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO  CTpO€HHUs.  TuIibl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOWCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctuanable pactBopsl. [lpencraBinenue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPAXEHHS KOHIIGHTPAIlMM PACTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HacelleHnnsie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramioruaparsl.



Krnaccudukarus m HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpuUBHATLHBIE
HAa3BaHUS OTIEJIBHBIX MPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUECKMX PEaKIMid B HEOPraHUYECKOW M OpraHuYecKOn
XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U MPEBPALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIHA.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OO6paTtumble U1 HeoOpaTUMbIC peaklui. XUMHUeckoe paBHoBecue. KoHncranrta
XMMHUYECKOTO paBHOBecUsA. DakTOpbl, BIMSIONIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPALMH BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [punun Jle [larense.

Dnektponutuyeckas gucconuanus. CuiibHble W claOble DJIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpasbHas,
mieniouHas. Bopopoansiii nokasarens (pH) pactBopa. ['maponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHp  OKUCIICHHS.
OxkucnuTenb M BOCCTAHOBUTENb. IIpomEecchl OKHCIEHHMS W BOCCTAHOBJIEHUS.
BaxHelilime OKHMCIWTEIM W BOCCTAHOBUTEIW. MeETON 3JEKTpOHHOro OalaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB W HMX IPEBpALCHUN:
pa3lioKEHHE TEPOKCHIA BOJOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTANIMYECKUX PEHIETOK, IPOBEICHUE pEeaKI[Mii MOHHOTrO 0OMEHa, OIpe/iesieHre
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKONW PpEaKIMU ¢ TMOJOXKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranunuyeckass XuMus.

[Tosmoxxenne HemetayuioB B llepuonnyeckon cUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpoeHus ux aTomoB. Dusnueckue
CBOWCTBA HEMETAJNIOB. AJUIOTPONUSI HEMETANIOB (Ha MPUMEpPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, guznueckne M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJlaMd M  HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. | MAPUIBL.
TonnuBHBIE SIEMEHTHI.

["amorensl. Haxoxkaenune B mpupoje, crocoObl MoiydeHus, (pusudeckue u
XUMUYECKUE CBOMCTBA. ['amoreHoBoaopoabl. BaxkHelmme KUCIOpoACcOoaAepKalue
coeMHEHUsI rajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJy4YEHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U X COCIUHEHUM.



Kucmopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOIYYCHUS
Kuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI TOJy4YeHUs, (PUIHUECKUE U
xumuueckue cBoiictBa. CepoBogopond, cyiabduasl. Oxcua cepwi(IV), oxcua
cepoi(VI). Cepuucrass u cepHas KHUCJIOTBI U uX coiau. OCOOEHHOCTH CBOMCTB
cepHOM KuCIOTHL. [IpuMeHeHue cepol U €€ COCTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdyudeHus, (Qunyeckue u
XMMHUYECKUE CBOMCTBA. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTast U a30THAS
KHCIIOTHI 1 uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €T0 COeIMHEHHUI. A30THBIE yI00pEHHUS.

dochop. Haxoxnenue B mpupoje, CrnocoObl MONMydeHHUs, (PU3HMYCCKHUE H
xumuuyeckue cBorictBa. Dochunasl u ¢pochun. Oxcuabsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
yA0OpeHus.

VYrinepon, HaxoXJAeHHWE B TOpHUpojAE. AJUIOTPONMHBIE MOAU(PUKALIUU.
®duznyeckue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPA30BAHHBIX
yriepoaom. Oxcup yriuepona(ll), oxcun yrnepona(IV), yronpHast kuciora u e
coyii. AKTUBUPOBAHHBIN yTOJb, ancopOuus. DynnepeHsl, rpadeH, yriepojHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJIOM, U €0
COCJIMHEHUU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (GU3HUYEecKue u
xumuyeckue cporictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpuMenenue kpemMHus U ero coequHeHuil. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil cUCTEME XUMHUUYECKUX IJIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJICKTPOHHBIX O000JOYEK aTroMoB MeTauioB. OOmue
¢dbusnueckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBbl METAJIOB.

ONEKTPOXUMHUYECKU psAJ HamnpsokeHud MeTtawioB. OOmme  crnocoOsl

ITOJTy4YEHUS METAJUIOB: TUAPOMETAITYPIHS, IIAPOMETAJLTYPIHsl,
anektpoMeramutyprus. [lonstue o koppo3un MeramioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MmeTtamioB [A-rpynnsl [lepuonnueckoit cucTemsl
XUMHUYECKUX DJJeMeHToB. Harpuih u kanmmil: mnonydenue, (Qu3UuecKue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX COCINHEHUM.

Ob6mas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoit cuctemsl
XUMHUUYECKUX DJEMEHTOB. MarHuii W KajablUi: TMOJydeHue, (U3NYeCKue Hu
XUMHAYECKUE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M WX COCOUHEHHM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUIN: TTOTy4YeHHe, (U3NUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHud. AM@oTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMILIIEKCHI aJIFOMUHUS.

OOmass xapakTepucTHKa METaUIoB Mo004yHbIX mnoarpynn  (b-rpymm)
[Tepnoarueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

@u3nyecKue U XMMHYECKHE CBOMCTBA XpOMa U €ro coenuHeHnil. OKCUIbI U
rugpokcuasl xpoma(Il), xpoma(Ill) m xpoma(VI). XpomaTel u auxpomartbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHre u npuMeHEeHne Xpoma.

POU3UYECKUE U XHUMUYECKUME CBOMCTBA MapraHlla M €ro COECIUHEHUM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckue W XMMHUYECKHE CBOMCTBA JKeJie3a M ero coeauHeHuil. OKCHUIbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe Kee3a
Y €r0 CILJIaBOB.

®u3nyecKrue 1 XMMHYECKHE CBOMCTBA MelH U €€ coenquHenui. [lomyyenue n
IIPUMEHEHHUE MEJIU U €€ COCIUHECHU.

[Muuk: monydyenue, (U3MYECKUE U XHUMHYECKHE CBOMCTBA. AMQOTepHbIE
CBOWMCTBA OKCHJIAa ¥ TUJPOKCUAA IMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[puMenenune
[IUHKA U €r0 COCIUHEHUM.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W WX NPEBPALLICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cepbl, ¢docdopa, Kene3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOoJUuleKuun «MeTaiibl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0Y€EH, KAYECTBCHHBIE PEAKIIMM HA HEOPraHMYECKUE AHMOHBI, KATUOH BOJOpOAA
M KaTHOHbl METAJUIOB, B3aWMOJCHCTBUE THUAPOKCUIOB AIIOMUHHUS U LUHKA C
pacTBOpaMM KHCJIOT M HIEJOYEH, PEIICHHE SKCIEPUMEHTAIbHBIX 33/a4 MO0 TEMaM
«l"anorens», «Cepa u e€ coenuHeHUs», «A30T U hochop M UX COCAUHEHUS,
«MeTauibl TJIaBHBIX NOArPYIID», «MeTamibl TOOOYHBIX TOATPYIII.

XuMHUSA U KU3Hb.

Ponp xumuu B o0ecrieueHnn yCTOMUYMBOTO pa3BuTHs denoBeyecTBa. [lonsarue
0 HAy4HBIX METOJAaX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble TpUHLIMITBI OpraHru3aly XUMUYECKOTO MPOU3BOACTBA. [IpoMbITIEeHHbIE
CIOCOOBI MOJTYYEHUS BOXKHEUIIINX BEIMISCTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpoMbIlIuIeHHBIE CTIOCOOBI MOTYUYEHUsI METAIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKpY Kalolled Cpelbl M €ro IOCJIEICTBUS.
Ponp xumuu B o0ecrieueHnn YHEPreTuueckoil 6€30MacHOCTH.

XumMusi © 340poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
VCIIOJIb30BAHMS JICKAPCTBEHHBIX IpenapaToB. Poiib XumMun B pa3BUTUHN MEIULIUHBI.



XuMUsl UMY OCHOBHBIE KOMIIOHEHTBI, MUILEBbIC J00aBKU. Poiib xuMuu B
obecrieueHn MUIIEBOI 0€30MacHOCTH.

Kocmernueckue u mnapdromepHbie cpeicTBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XHWMHUHM B MOBCEIHEBHOMN
KU3HU.

XuMUSL B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OETOH).

XuMusl B CeJIbCKOM X03siicTBe. OpraHudyeckrue 1 MUHEpaJIbHbIE Y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHKa.
Marepuansl ajis anekTponrkd. HaHorexHomoruu.

Pacuérnbie 3anaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUM, €CIU OJHO U3
BELIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) IPOIYKTa
peakuuu, €ciId OJIHO M3 BEIIECTB JaHO B BHUAE pPacTBOpAa C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEILIECTBA B PacTBOpe, JOJIM BBIXOJA MPOAYKTa PEAKIHUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzammss  MeXNOpenIMETHBIX  CBsi3ed TMpU  HM3YyYCHHH  OOImed U
HEOPraHU4ecKori XMuMHM B 11 Kilacce OoCyIEeCTBISIETCS Yyepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITUH, TPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAIM3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEJINPOBAHHE.

dusuka: Marepus, MHUKPOMHP, MaKpOMHUp, aTOM, OIJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, HWACAIbHBIA a3,
¢dbu3rUecKue BEeIMUYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPI'Hsl, Macca.

buosnorus: kieTka, opraHusm, dKocucTeMa, ouocdepa, MmeTaboIM3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBO/IbI, HYKJICMHOBBIC KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U TOTOK IHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOoJIOTUs: XUMHUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTypPIusi, CTPOUTEIIbHBIC
MaTepualibl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIIIJIEHHOCTD,
dbapmaneBTHUECKAS IPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'HH.



I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AECSATEIBHOCTHBIM IOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XHMHSI» Ha yYpPOBHE CPEIHEro
obOmero oOpa3oBaHUS BBIICICHBI CIACAYIOIIME COCTABIISIIONINE: OCO3HAHUE
00yJaIOIMMHUCA POCCUHCKOM TPAXKIAHCKOH HMJACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOTNPEIEIICHUIO; HATUYUE MOTUBALIUU K
00y4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOyYarouIuxcsi pPyKOBOACTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOPMaMU TIOBEJEHUS; HaJIU4YWe
MPaBOCO3HAHUS, IKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHHS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M TMPAKTUUECKON JesTeIbHOCTH
00yyaroImuxcs B MPoIecce peaan3aiui o0pa3oBaTeIbHON AESTEIbHOCTH.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W MPAKTUYECKON JACSATEIBHOCTU
oOyyaronuxcsi B MpoIecce peanu3aiu 00pa30BaTeIbHON AESITENbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHMS 00YYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COLMAIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH MPHU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUs, JIOTUKY H
apryMeHTbI IPYTUX IIPU aHAIU3€ PA3IMYHbIX BUJIOB YUYEOHOU €S TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

LEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEYECTBEHHOW XUMHH;

YBOKEHHS K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU U MPAKTUUYECKOTO
NPUIOKEHUS XUMHH, OCO3HAaHMUSI TOTO, YTO JAHHbICE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U NPAKTUKOB;



UHTEpEcCa M MO3HABaTEIbHBIX MOTHUBOB B IOJIYYEHUU U IMOCIEIYIOLIEM
aHam3e MHQOpPMAIKU O MEePEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAILIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJIEHUE M MOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOr0 U  Oe30macHoro oopasza >KHU3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (pHU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil O€30MacHOro OOpalleHusi ¢ BEHIECTBAaMU B OBITY,
MOBCEAHEBHOM KU3HU, B TPYAOBOM IEATEILHOCTH;

NOHUMAaHUSl UEHHOCTHM TNPaBWJI HMHIUBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCJIEACTBUA W HENPUATUS BPEOHBIX NPHUBBIUEK (yNOTpeOrIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIbCKON
NEeATENbHOCTH, OOILECTBEHHO IOJE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHMM NPAKTUYECKUX 3ajad
COILIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUHM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYyAJIbHOW TPAEKTOPUU
oOpaszoBaHusi, Oyaymied npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
norpedHoCTel 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1E€JIECOO00Pa3HOTO OTHOILIEHUS K NPHUPOAEC KaK HCTOYHUKY
CYyIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX NpPOOJEM, BIIHMSHUS
HDKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLMAIIBHON CPEABL;



OCO3HAHUSI HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIDKCHHA XUMHUHU IS
pelIeHus] BOMPOCOB PAIIMOHATILHOTO IPUPOIOTIOIH30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, NPUHOCAIIUMX BpEJ OKPYKAIOIIEH
OPUPOAHON Cpelie, YMEHHUs IMPOrHO3MPOBATh HEOJArONMpPUATHBIE HKOJIOTHYECKUE
MIOCJICJICTBUS MPEANPUHUMACMBIX ACHCTBUIN U TIPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO YKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHIECKON KYJIBTYPHI,
OTIbITa NEeSITENHbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAILHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HACOJIOTHH
xemodoOuu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKU U OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIeIU(PUKA XWMHUM KaK HayKH, OCO3HaHHS €€ pold B
dbopMuUpOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU NPOoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS,

yOeKAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UBUJIM3ANNKA: B €€ TyMaHUCTUYCCKON HAMpPaBICHHOCTH W BaXXHOW pOIH B
CO37IlaHUU HOBOW 0a3bl MaTepUATbHONW KyJNbTYPhl, B PEHICHUH TI00aIbHBIX
npo0ieM yCTOMYMBOIO PA3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHUH MEIUILIMHBI, 00ECIeUEeHUN
YCIIOBUH YCIEIIHOTO TPYAa U SKOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO UYJIeHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAHUA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SBJICHUM OKPY>KAIOIIEro MUpa U
MIPOUCXOMSAIINX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOIMUXCSA JaHHBIX C IIeJbI0 TOJTYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEca K O3HAHUIO, UCCIIEA0BATEIbCKON €ATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pasNUYHbIX cepax mpodecCHoHaIbLHON
JeSITEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS MPOrpPaMMBbl 110 XMMHUU HAa YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble A (QOPMUPOBaHUS ~ MHUPOBO33pPEHUS  OOyYaroOLIUXCs
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSITHS, OTpaXkarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHUPHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBICHUE,
poLecc, CUCTEMa, HAYYHbIM (aKT, MPUHLMII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHIE, U3MEPEHHE, SKCTIEPUMEHT U APYTHE);

yHHUBEpCajbHble yueOHbIE JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GbyHKITMOHATBHOM
IPaMOTHOCTH ¥ COIMAILHON KOMIIETECHITUN 00yJarOITXCs;
CIIOCOOHOCTH oOyuJaronmxcs WCITOJIB30BATh OCBOCHHBIC

MEXKIUCHUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHbIC y4eOHbIC
JICVCTBUA B IMO3HABATEILHOM U COLUAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIE 1CHCTBUSA

1) 6a30Bble Joruvyeckue aeMcTBUsI:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W AKTyaJlU3UpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LEJH ACATEIbHOCTH, 3aJaBas MNapameTpbl U KPUTEPUU UX
JOCTUKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

WCIIOJIB30BaTh IIPU OCBOCHMM 3HAHUM MPUEMBI JIOTMYECKOTI'O MBIIIJICHHUS:
BBIJICJIATh XAPAKTEPHBIEC NPU3HAKU IOHATUM M YCTAHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHS ISl OOBSICHEHUS OTACNIbHBIX (PaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUA M KpPUTEpPUHM JJs KJIacCUPUKALUM BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh IIPUYMHHO-CIICIACTBEHHBIC CBA3M MEXIY H3y4aeMbIMHU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCykKJIeHus (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABIICHUAX, (POPMYTHPOBATH BHIBOBI U 3aKIIIOUCHUS;

IIPUMEHATH B IIPOLECCE NTO3HAHUA MCIOJIB3YEMBIE B XUMHWHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30OBHIBATH MOJIETBLHBIE MPEICTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIIUM.

2) 0a30BbIE HCCJIEI0BATEILCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IENU U 33]1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OPMYJIHPOBAHHBIE BOIPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJis1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJIETh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U  IPOBEICHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BaHUSA,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM ©  MPOEKTHOMN
NESTENBHOCTH, TMPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ naudopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HWHMOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3UpoBaTh UHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHMUS, KPUTUYECKU OIICHUBATh e JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3NIMYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMAIIUM, HEOOXOAWMOW ISl  BBIMOJHEHHS Y4YEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA,

npUOOpETaTh OIBIT WCHOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (oOpMy  MpeACTaBICHUS
uH(popmaIu (cxeMbl, rpaduKu, TuarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mOpu padboTe C
XUMUYECKON uWHGOpMAIMEel: TPUMEHATh MEXKIpeAMEeTHbIe ((u3udeckne u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAIHOCTH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSA:



3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aéMOM TEMBI B XO/I€ 1MajIora u/uin
JUCKYCCHUH, BBICKA3bIBaTh UJieU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOWU JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO HIIM COBMECTHO CO CBEPCTHUKAMMU ITPU BBIMOJHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM PabOThI MO HMCCIECIOBAHUIO CBONCTB
U3Yy4YaeMbIX BEUIECTB, peaau3alui y4eOHOTO MPOoeKTa, U (OPMYIUPOBATH BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS INMO3ULHUN B
x0J1e 00Cy X IeHHS 1 OOMEHA MHEHHUSMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA:

CaMOCTOATENIbHO IIJJAHUPOBAaTh W OCYIIECTBIIATH CBOIO I103HABaTEIbHYIO
NEeATENIbHOCTh, Ompenensas €€ Lend W 3aJauyd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejaraéMblii aJroput™m ACHCTBUN mpu
BBINIOJIHEHUM YYEOHBIX U HUCCJIEAOBATENbCKUX 3a7a4, BbIOMpaTh Hauboliee
3¢ eKTUBHBII CHOCOO HMX pemieHuss ¢ Y4ETOM IMOJyYeHHs HOBBIX 3HAHMHA O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIIATE CAMOKOHTPOJb JESITEIBHOCTH HA OCHOBE CaMOaHaiau3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMUU Ha yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
U1 yaeOHOro npeaMera « XUMHUsD) HayyHble 3HaHUS, YMEHUS U CIOCOObI AeCTBUMA
II0 OCBOEHUIO, MHTEPIPETAUU U NPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEIBHOCTU
[0 TMOJYYEHUIO HOBOTI'O 3HAHMS M NPUMEHEHHUIO 3HAHUU B Pa3IUYHbBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEaJIbHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMuen. B
IporpaMMe II0 XUMHUH THPEAMETHBIE PE3YJIbTAaThl IPEACTABICHBI IO ToJaM
WU3YUYCHUS.

10 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHsI»
OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEJACTABICHUN: O MECT€ M 3HAYEHMH OpPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYUBOIO
pPa3BUTHA YEJIOBEUECTBA B PELICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUYECKOU U



NUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruu, B obecricueHUN palMoOHaIBLHOIO
MPUPOJIONIOIB30BaHUS, B (OPMUPOBAHWKM MHPOBO33PEHUS] U OOIIEH KyJIbTypbI
YeJIOBeKa, a TAaKXKe DJKOJOTMYECKHU OOOCHOBAHHOTO OTHOUIIEHHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpEIE;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIe MOHATHS — XUMUUECKHUI DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboyouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMma, TrulOpuau3alus AaTOMHBIX oOpOuTalie, HWOH, MOJIEeKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAs CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YIIIEpOIHBIN CKelleT, (yHKIIMOHAIbHAS
rpyIma, pajaukaid, CTPYKTypHble (opMyiasl (pa3BEpHYThIE, COKpaIIEHHBIC,
CKEJICTHBIC), M30MEpUsl CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpHuyYecKas,
ONTHYECKAs), H30MEpPbl, TOMOJIOTUYECKUN psAJl, TOMOJOTH, YTIIEBOJIOPOIHI,
KHCJIOPOJI- U a30TCOAEpPKAINE OPraHUYECKUE COCIUHEHUS], MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHS OPTraHUYECKHUX
BeiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHUs OHHEPruu TMPU XUMUUYECKUX pEeaKIusax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMaHUS MPUUYUHHOCTU U CUCTEMHOCTH XMMHWYECKUX SIBJICHUM; TPEIACTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHUX W KUHETHYCCKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUMA aTOMOB U T'PYIIN aTOMOB
B MOJIEKYJIax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(haKTOJIOTHYCCKHE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYyYCHHUH U Oe30macHOM
WCIIOJIb30BAaHUN BAXKHEHIITUX OPTraHMYECKUX BEIICCTB B OBITY M IMPaKTHYCCKOU
JEATCIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAYYHBIX  IPUHIUIAX  XHMHYECKOTO
MPOU3BO/JICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSATHUH,
yCTaHABJIUBATh MX B3aMMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPHU
OTNMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHnYeCKIX
BEIIICCTB;

COCTaBJISATh YPaBHEHHUSI XMMHUYECKHX PEAKIMi M PACKPBIBATh HUX CYIIHOCTD:
OKUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUil  TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOIO OajlaHca 3TUX peaklUil, peakluil HOHHOro OOMeHa IyTEM
COCTAaBJICHUSI MX TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHCHUM;



M3rOTaBJIUBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEHIECTB ISl WIUTHOCTPALUU
UX XUMUYECKOr0 U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh HU3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne COCIMHEHUM, JaBaTh UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HA3BAHUS JIA OTACIIBHBIX
MpPEACTABUTENICEH OPraHMYECKUX BELIECTB (3TUJIEH, AlleTUJIEH, TOJYOJ, TIULEPUH,
ATWICHIJIMKONb, (GeHos, (QopManblerujl, aueTaablIeru, aleToH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIUH, aJlaHuH, MalbTo3a, PPYKTO3a, aHWIWH, JTUBUHUI, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACNATh BHJ XUMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCIMHEHMSIX (KOBAJICHTHAsT W HWOHHAas CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

cOpPMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTb  COCTaB, CTPOCHHE,
dbu3uYecKkre M XMMHUYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENCH PpPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKJIOATKAHOB, aJIKECHOB, AJIKAJIMCHOB,
QJIKWHOB, AapOMAaTHYECKUX YTIJIEBOJOPOJOB, CIUPTOB, AQJbJETHUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJEBOJOB (MOHO-, JU- M TOJHUCAXapHUJIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b ~ MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIMHd C UCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh HAa KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U TT-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Celpbsi  (HeTh, NPUPOIHBIA Ta3, Yyrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEepepadoOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaxX TO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(pea’bHOM M MBICICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE omnepanuu
MBICIUTEIBHON JEATeIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMAaTHU3AINIO, BBISBICHUE MPUUYMHHO-CJICJACTBEHHbBIX CBA3EH — JJIS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaIbHOIO €AUMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS ABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUETBl 1O XUMHYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHUM C UCIOIb30BaHUEM (PU3HYECKUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKON
dbopMysIbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XWMHUYECKHX DJIEMEHTOB,
IPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MMPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TMO3UIUMHA  DKOJIOTMYECKOW  O€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKoin
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PELIEHUN
po0JieM B CUTYaIlUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN HKCIEPUMEHT (MOJIYyYeHHE U U3YUYECHHUE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lay 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
Oe3omacHOro oOpaimieHusi C BEIIeCTBAMU U JaOOPaTOpPHBIM 000PYAOBAHUEM,
dbopMyIMpoBaTh IIENb HWCCJEAOBAHMS, NPEACTABIATh B pa3nudHoil (opme
pe3yJIbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JIIoAaTh MpaBUjia DKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYJOBOU JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPY KAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaThb OIACHOCTb TOKCHUYECKOIO JACHCTBHUS HA KUBBIE OpPraHU3MBI
ONPENECTIEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHUSI OPraHUYECKHX BEIIECTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBJISATH II€JICHANIPABICHHBIM TTOWCK
XUMHUYECKON MHGOPMAIIMK B Pa3TUYHBIX UCTOUHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, cCpeAcTBa MaccoBoi uHpopmanuu, UHTEpHET U Apyrue), KPpUTUIECKU
aHAJIU3UPOBATH XUMUYECKYI0 UH(POpMAIUIO, IepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHOM y4eOHOM 3a/1auei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuueckas
XUMUSD» OTPAXKaroT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN: O MaTEepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJOTHUECKOW, DHEPreTUYECKON U MHUIICBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHHH HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUECHHH PAlMOHAILHOIO MPUPOAOIOIL30BaHUsA, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS U OOHIEH KyJIbTYphl 4YEJIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJCHUE  CHCTEMOW  XUMHUYCCKMX  3HAHWW, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloNIUe IMOHATUS — XHMHYECKHH DJJEMEHT, aToM, SJIpO aToMa,

M30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHHMSI aToMa, THOPHAM3alMs aTOMHBIX OpOWTalield, HOH,
MOJICKYJIa, BJICHTHOCThb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHas, WOHHAs, MeETaUIM4YecKasi, BOJIOPOJIHAs),
KpUCTAJJIMYECKasl peméTka, XHUMHUYECKash peakius, pacTBOpP, JJIEKTPOIUTHI,
HEDIJIEKTPOIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMALMS, CTENEeHb JAUCCOIMAIUU,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIIOBOK 3 dekT
XUMUYECKOW peaKIluu, CKOPOCTh XUMHUECKON PeaKIii, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJIUTHYECKONU HUCCOLMAIUU, MEPUOIUUCCKUIM
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBpAICHUS] SHEPTUHM MPU XUMHUUYECKHUX PEaKIMAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHHN S3bIK
XUMUH, MHUPOBO33PEHYCCKHE 3HAHUS, JISKaIlue B OCHOBE IMOHUMaHUSA
OPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHbIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEJACTABJICHUS O MEXaHW3MaX XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIEPCHBIX CUCTEMAXx;
(haKTOJIOTUYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U 0€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBeKa, OOIMX  HAYYHBIX  IPUHIUIAX  XHMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIMA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOUIUE MOHATUS HPU
ONMCAaHUN HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;



c(OpPMUPOBAHHOCTh YMEHHS HCIIONB30BATh XUMHYECKYIO CHMBOJIMKY MJIs
cocrtaBieHUs: (GOpMyJl BELIECTB M  YpPaBHEHUH XMMHUYECKUX  PEaKIIHM,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEJIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
VOHHAs, METaJNIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BELIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJA XMMHYECKOM CBSI3M W TUINA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBINA MEXaHNU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

cOpPMUPOBAHHOCTh ~ YMEHHUH:  KJIaccu(UUUPOBATh:  HEOPraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU T10 PA3JINYHBIM IIPU3HAKaM (YUCILY
U COCTaBy pearupymollux BeIECTB, TEIUIOBOMY 3()QeKTy peakuuu, U3MEHEHHUIO
CTETICHEW OKHUCIIEHUSI D3JEMEHTOB, OOpaTUMOCTH, YYACTHUIO KarTaju3aTopa H
JpyTHE); CAMOCTOATEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUIs KilacCU(UKALIUU
M3y4aeMbIX BEIECTB U XMMUYECKUX PEaKLU;

c(hOpMHUPOBAHHOCTh YMEHMS PACKPbIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenaeneeBa u J1€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHUYECKHX OJJIEMEHTOB I€PBOrO—YETBEPTOrO IEPHOIOB
[Tepuoguueckont  cucremor  J[.U. MenpgeneeBa,  MCHONB3YyS  MOHATHUA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M MX
COCIMHEHUKA 10 mnepuogam u rpymnmnaM Ilepuoguueckon cucremsr [, .
MeHnieneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (ONHUCHIBaTh)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PAa3JIMUHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIECTBAMU C
IIOMOIIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

cOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
3TUX peakUui; peakuuid MOHHOro oOMEeHa IyTEM COCTaBIEHHUS HX MOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHHMM;  peakuud  TUAPOJN3a;  PEaKLuiu
KOMILIEKCO0Opa3oBaHusl (Ha MpUMEPE r’MIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);



c(hOPMHUPOBAHHOCTh YMEHHS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUA € y4ETOM HX HHEPreTHUYECKUX XapAKTEPUCTUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKUUH B 3aBUCUMOCTH OT PAa3IUYHBIX
(bhaKkTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMUYECKOT'O0 PAaBHOBECHS T0]] BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIIUH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUS CEpHOM KHCIIOThI, aMMHUaKa,
oOlue HayyHble NPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€IeCO00Pa3HOCTh
MPUMEHEHUS! HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOLICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHMM O METOAaX HAyYHOTO
MO3HAHUSA SBJICHUM TPUPOABI — HAOIIOIEeHWe, HW3MEpPEeHHE, MOJCINPOBAHNE,
IKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCTIEPUMEHTATILHOM HCCIICI0BAaHUU BEIIECTB
U s OOBSICHEHWS XWMHYECKUX SIBJICHUN, HWMEIONUX MECTO B TPHUPOJIE,
MPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA U B TOBCEITHEBHOM )KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHS BBISABIISITH B3AUMOCBS3b XMMHUUYECKUX 3HAHUN C
MOHSATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0OCO3HAHHOTO TOHUMAaHUSI MaTEPUATILHOIO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS TPOBOJAUTH pPACUYETHl: C MCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JI0JIs1 BEUIECTBA B PACTBOPE» U «MOJIAPHASI KOHIIEHTPALUD»;
Macchl BEUIECTBA WM 00bEMA ra3za 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKI[MU BEIIECTB; TEIIOBOro 3¢ dexra
peaKiuy; 3HAYECHUS BOAOPOJHOTO MOKAa3aTessl pacTBOPOB KHUCJIOT U IIEJIOYEH C
W3BECTHOM CTENEHBIO IUCCOIMAINK; Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTa PEAKLHH, €CIM OAHO U3 MCXOJHBIX BELIECTB JIaHO B BUJAE PAacTBOpPA C
OTPEICIEHHOM MacCOBOM JI0JieH PacTBOPEHHOTO BEIIECTBA WM JIAHO B U30BITKE
(uMeeT mpUMecH); AOJU BbIXOJA MPOAYKTAa peaKIuu; OObEMHBIX OTHOUIEHUU
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIPHO IJIAHUPOBATh M TIPOBOJIUTH
XUMUYECKUH  JKCIepUMEHT  (IpOBEIEHHE  peakuid  HMOHHOTO  OOMeHa,
MOATBEPKACHNE KAYECTBEHHOIO COCTABA HEOPTaHMYECKUX BEIIECTB, OMPEACICHUE
cpedbl PacTBOPOB BEIIECTB C IMOMOIIBI0O HMHAMKATOPOB, HM3Y4YEHUE BIUSHUS
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTb XUMHUYECKOM  peakiuu, pelIeHHe
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Merame»y u  «Hemeramis») ¢
coOJII0/IeHHEM MPaBUJI OE30MaCHOTO OOpaIIeHUs! ¢ BEIIECTBAMH U JIa0OPaTOPHBIM
obopynoBanueM, GOpMYyJIHpPOBaTh 1€JIb  HUCCJIEAOBAHUS, TNPEACTaBISATh B
pa3nuuHOM QopMe pe3yiabTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATh HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIATH MPABHUJIA MOJIH30BAHUS XUMUYIECKON
MoCyJIol W J1a0opaTopHBIM O00OpyJOBaHHWEM, OOpalleHHs] C BEIICCTBAMH B
COOTBETCTBHHM C MHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY W TPYJOBOU
JEATEIbHOCTH B LEISX COXPAHEHHUS] CBOETO 3J0POBbS, OKPYXKAIOIIEH TPUPOAHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICCTBHUS Ha >KMBBIC OpPraHW3MBbl OINpPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich rmoka3zarens [IJIK;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IEJICHANPABICHHBIM TMOUCK
XUMUYECKON MHMOPMAITIHN B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HaydHas
JuTepaTypa, CpeacTBa MaccoBoi nHpopManmu, UHTEpHET U ApyTrue), KPUTHICCKH
aHAJIM3MPOBATh XUMUYECKYI0 MH(POpPMAIHIO, TiepepadaTeiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX
anemeHToB 1. . Menneneera

12 Crtpoenue BemniecTBa. MHOTOOOpasue
' BEIIIECTB

1.3 XUMHUYECKUE PEAKINH
Hroro no paznemy

Paspnen 2. Heoprannuyeckasi Xumust
2.1 Hemeramibl

2.2 Meranibl
Utoro no pazneny

Pa3nen 3. Xumus u :KU3HL

31 Mertonnl Mo3HaHUA B XUMHUHU. XUMUS U

KHN3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoJsbHbIe
padoThI
9
11 1
19 1
39
31 1
23 1
54
9
9
102 4

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl



IHOYPOYHOE INTAHUPOBAHMUE
10 KVIACC

Ne

wn Tema ypoka

[IpenmeT u 3HaU€HNE OPraHUYECKON
XUMUH, [IPeICTaBICHHE O MHOI000pa3uu
OpPTaHHYECKUX COCIMHEHUIA

DJEKTPOHHOE CTPOCHHE aToOMa yriiepoia
(ocHOBHOE U BO30YXIEHHOE COCTOSIHHS).
BasieHTHbIE BO3MOKHOCTH aTOMa yriiepoia

XUMHYECKas CBSA3b B OPraHUYECKUX
coenuHeHUsX. MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa
CcBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHenuii A. M. bBytneposa

Buasl nzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (deKTh B MOJIEKYJIaX OPTaHUYECKUX
COCIMHECHU M

[IpencraBnenue o kiaccupukanuu u
cucreMarnueckas HomeHkinarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMUH

Cucremaruzanus 1 0000IIeHNe 3HAHUH 1O
TEME

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14

15

16

17

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyra, HOMEHKIATypa U U30Mepus,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

duznyueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

HaxosieHne ankaHoB B IPUPO/JIE.

CrniocoOblI osTy4eHus ¥ IpUMEHEHNe
AIKaHOB

[{uknoankanel: obmiast popmyna,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH

CTPOCHHUA U XUMHUYCCKUX CBOﬁCTB, CIIOCOOBI

MIOJIyYEHUS U IPUMEHEHHE

Pemenne pacu€THbIX 3a1a4 HA
OIpEIEIIEHNE MOJIEKYJIIPHON (POPMYIIbI
OpPraHMYeCKOr0 BEUIECTBA I10 MACCOBBIM

J0JIAM aTOMOB 3JIEMCHTOB, BXOJAIIUX B €TI0

cocras. CucreMarusanus 1 00001IeHe
3HAHUU IO TEME

AJIKEHBI: TOMOJIOTUIECKHIA PsiJl, 001as
dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKTypHas v LUC-TPaHC-U30MEpHs
AIKEHOB

PuU3NYECKHE U XUMUYECKUE CBOKMCTBA
ankeHoB. [IpaBuio MapkoBHUKOBA
Crioco6bI nostyueHust 1 IpUMEHEHNE

AJIKCHOB

[TpakTrueckas padora Ne 1 mo teme
"IlonydeHue aTUICHA U U3YUYEHHE €T0



18

19

20

21

22

23
24

25

26

27

28

29

CBOMCTB"

Pemienue pacy€THbIx 3a/1a4 Ha
OIpeieIeHNne MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOro BElleCTBa

AJKagueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCO0OEHHOCTH 3JIEKTPOHHOTO CTPOSHMUSI
XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTUEHOB

CriocoObl MOJIYy4YCHHUA U TPUMCHCHUC
AJIKaJUCHOB

AJIKMHBI: TOMOJIOTUYECKHH psJl, o01as
dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
buznueckue cBocTBa

XUMHYECKUE CBOMCTBA aIKHHOB
KauecTBeHHbIE peakliii Ha TPOMHYIO CBS3b
Crioco0sblI MOTy9eHHS ¥ IPUMEHEHUE
AJIKMHOB

Pemenue 3amgad: pacu€rsl 110 ypaBHEHUIO
XUMHUYECKON peaKIuu

CucreMmaruszanys 1 0000IeHre 3HAHUHN 110
TeMe

ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas
dbopMyIia, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OCH30J1a U TOJIyOJIa, UX (PU3HUECKUE
CBOMCTBA

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUU
3aMEILeHHS

f—



30

31

32

33

34

35

36

37

38

39

40

41

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEIUHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

OC00EHHOCTH XUMHYECKUX CBOICTB
CTHUPOJIa

Pemenne pacu€THbIX 3a1a4 HA
OIpeieIeHne MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOro BEUIECTBA

CriocoObI oTyueHus 1 IpUMEHEHNE
apeHoB

['eHeTndeckas CBSI3b MEXKAY PAa3IUYHBIMU
KJIaCCaMHM YTJIEBOJIOPOJIOB

PacuéTtel mo ypaBHEHUSIM XUMUYECKHUX
peaknuii. CuctemaTusamus 1 0000meHne
3HAHUU IO TEME

[Tpuponnsrii ra3. [TonyTHbe HEPTAHBIC
rassl

KameHHBIH yroiib ¥ IPOIYKTHI €0
nepepadoTKu

Hedth 1 ciocoOs! € nmepepaboTKy.
[TpuMeHeHHE TIPOTYKTOB NIEpepadOTKU
HeTH

['eneTmueckas CBSI3b MKy pa3IHIHBIMU
KJIaCCaMH YTJIEBOIOPOJIOB

["anoreHonpou3BOAHBIE YIIEBOIOPOIOB:
AIEKTPOHHOE CTPOEHHUE; PEAKLIMU
3aMEIICHUS rajloreHa

JlericTBueE 1Iea04YeH Ha

raJIOrCHIIPONU3BOJHBIC. B3aHMO,[[eI>’ICTBI/Ie
JUTAJIOICHAJIKaAHOB C MAaroHuEM M IMHKOM



42

43

44

45

46

47

48

49

50

51

52

53

54

CucremaTtu3zaius u 0000IIeHIE 3HAHUN TT0
pazneny "VYrieBoaopoast”
KoHnTtponbhas paboTa mo teme
"VYrneBonoposr"

[TpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psizt, o01mas Gpopmya,
CTpPOEHHUE MOJIEKYJI, H30MEpHs,
HOMEHKJIATypa, KjJaccupuKamus,
buznueckue cBoicTBa

XUMHYECKUE CBOMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

Crioco6bI nostyueHust 1 NpUMEHEHNE

OIHOATOMHBIX CIIMPTOB

[TpocTeie 3¢upbl: HOMEHKIIATypa U
U30MEpHUst, 0COOCHHOCTH (PUBNUECKUX U
XUMHYECKHUX CBOWCTB

MHOroaTOMHBIE CIIUPTHI: STUICHTIUKOIb 1
TTIUIEPHH, X (PU3NYECKUE U XUMUIECKIE
CBOICTBa

CriocoObI nostyueHust 1 NpUMEHEHNE
MHOT'OATOMHBIX CITUPTOB

deHoM: CTpOEHHE MOJIEKYJIBI, PU3HIECKUE
cBoiicTBa. TOKCHUHOCTH (peHoa
XuMHu4ecKue cBoMcTBa (heHoma

CriocoObI nostyueHust 1 NpUMEHEHNE
denona

[TpaxTrueckas padota Ne 2. Permenue
HKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
"Crupthl 1 peHonbr"

CucreMmaruszanys 1 0000IeHre 3HAHUHN 110



55

56

57

58

59

60

61

62

63

64

65

TEMC

Anbaeruipl U KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHWIBHOW I'pYIIIbI;
rOMOJIOTHUYECKHUE psifbl, o0mast Gpopmyia,
U30MEpHs U HOMEHKJIaTypa

Anbaeruipl ¥ KeTOHBI: (PU3MUECKUE
CBOMCTBA; peaKIMU MPUCOSTUHEHUS

PeaKLII/II/I OKHCJICHHUA U KAaYCCTBCHHBIC
PCaKkiru aJibACTUAOB U KETOHOB

CriocoOsbl MOJIY4YCHHS aJIbACTUAOB U
KCTOHOB

OIHOOCHOBHBIE TIPEICNIbHBIE KapOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS UX
MOJICKYJT

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOMCTBA

XHUMHYECKHE CBOMCTBA MMpEACIIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

Oco0eHHOCTH CBOMCTB MYPaBbHHOM
KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KHUCIIOT

OCOOEHHOCTH CBOWCTB: HETIPEICIbHBIX H
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

[ToHsiTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoObl nostyueHust 1 NpUMEHEHNe
KapOOHOBBIX KUCIIOT



66

67

68

69

70

71

72

73

74

75

76

CrnoxxHbIe 3(UpPBL: TOMOJIOTUYECKUH P/,
oOmas popmysa, n30Mepus 1
HOMEHKJIaTypa

dusnyeckue 1 XUMHIECKUE CBOMCTBA
s¢upoB

Pemenne pacu€THBIX 3a7a4: 10 ypaBHEHUIO
XMMUYECKOW peaKIny, Ha ONpeIeIeHue
MOJIEKYJIIPHOH ()OPMYJIBI OPraHMYECKOTO
BEILIECTBA

[TpaxTuueckas padorta Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3aJia4y 110 TCME
"Kap6oHnoBsie kucinotbl. CiaoxxHbie 23GupH"

XKupsr: crpoenue, pu3nUecKue u
XUMUYECKHE CBOMCTBA (TUIPOIIU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIepKaIIUX OCTATKU HETIPEEIbHBIX
JKUPHBIX K1caoT. XKupsl B npupoae

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morotree aeiicteue. Ilonsatue o
CHHTETUYECKHX MOIOILIUX CPEICTBAX
(CMC)

I'eneTndeckas CBs3b yIiIEBOJOPOAOB U
KHCIJIOPOJCOAEPKAIINX OPraHUYECKUX
BEILIECTB

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peaxkumit

Cucrtemaru3zanys 1 00001IeHHE 3HAHUH 110
TEME

OO0mas xapakTepUCTHKA YTIIEBOJIOB U
KJaccuukanus yrieBoaoB (MOHO-, IU- U



77

78

79

80

81

82

83

84

85

86

87

88

MOJIMCAXaPUbI)

Monocaxapusl: pu3ndeckre CBOMCTBA U
HAX0XJIEHHUE B IPUPOJIE

IIpuMeHeHue III0KO3bI, €€ 3HaUeHUE B
JKU3HEAEITEIIBHOCTA OpraHn3Ma

Jucaxapunpl: caxaposa, MainbTo3a U
nakto3a. HaxoxeHnue B npupojie u
MIPUMEHEHUE UCaXapUJIOB

[Tonucaxapuabl: CTpOEHHE MAKPOMOJIEKYI,
buznyecKkrue U XUMUYECKUE CBOWCTBA,
MPUMEHEHUE

[TonsiTre 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a7a4 Ha
OTIpeJieNIeHre JI0JIH BBIXOJIa MPOIYKTa
PEaKIuu OT TEOPETHUECKUA BO3ZMOKHOTO
Cucrematu3zanys u 0000IIeHHE 3HAHUN TT0
pazneny

KonTponbhas pabota no teme
"Kucnopocoaepxaniyge opraHu4ecKue
coequueHus"

AMUHBI: K1accuukanys, CTpoeHue
MOJIEKYJI, o01mas popmyia, usomepusi,
HOMCHKJIaTypa U (PU3NICCKUE CBOWCTBA
XUMHYECKUE CBOMCTBA aMu(PaTUIECKUX
aAMUHOB

AHWINMH: CTpOEHUE aHUJIMHA, OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

CriocoO0sbI MOTy4YeHHS ¥ IPUMEHEHUE
annpaTUIECKNX aMUHOB



89

90

91

92

93

94

95

96

97

98

AMHHOKHUCIIOTBL: HOMEHKJIATypa U
u3oMepusi, (pu3nYecKre CBOMCTRA.
OTtaenbHbIE MPEACTABUTENH O~
AMHUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHMHOKHUCJIOT, UX
OMOJIOrHYECKOE 3HAYCHHE aMUHOKHUCIIOT.
CuHres u TUAPOJIN3 NCIITUI0B

benku kak npupoHbIe TOTUMEDHI;
CTPYKTYpbI O€JIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

A30Tcoz[ep>1<aume IreTCPOUUKINICCKHUC
COCAMHCHUS. HyKHeI/IHOBBIe KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouoyoruyeckas POJIb

[TpaxTuueckas padota Ne 4. Permenue
HKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
"A30TCcoaepKalliue OpraHnyecKue
coerHeHHS"

[TpaxTrueckas padota Ne 5. Permenue
HKCIEPUMEHTANIBHBIX 33/a4 110 TEMe
"Pacnno3HaBaHue OpraHUYECKUX
coequHeHun"

KonTponbhas pabota no teme
"A30TcoaepKaliue OpraHn4ecKue
coequueHus"

OcHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/BI UX CUHTE3a —II0JIUMEPU3aALINS U
MOJINKOHACHCALINSA

[Tnactmacchl. YTunu3zamnus u nepepadboTka
IUTACTHUKA



99 OnacToMepsl: HaTypalbHbBIN

CUHTETUYECKHE KayuyKu. Pe3una

BonoxkHa: HaTypalibHbIE, HCKYCCTBEHHBIC,
100 cunternyeckue. [loaumepsl criennanbHOro
Ha3HAYEHUS

[TpaxTuueckas padorta Ne 6. Pemenue
101 AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"Pacno3HaBaHMe IIAaCTMAcC U BOJIOKOH"

O060011eH1E U cUCTEMAaTU3aLNs
102 M3Y4YEHHOT0 MaTepHualia 1o Teme
"BbICOKOMOJIEKYJIIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



11 KITACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX 7€p. XUMUYECKUI
aneMeHT. M3oTomsl

CrpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YUCIIA

Knaccudukanus XuMU4eCKuX 3JIE€MEHTOB (S-,
p-, d-, f-amemenTsr)

Pacnipenenenue 3n€KTpOHOB O ATOMHBIM
opOuTaIsIM

DJeKTpOHHBIE KOH(PHUTYpaIlMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUM

DJEeKTpOHHBIE KOH(PUTYpaIlMi HOHOB.
DIEeKTPOOTPULIATETBLHOCTD

[Iepnoanueckuit 3akoH u [lepnoanueckas
CHCTEeMa XUMHYECKuX aaeMeHToB /1. W.
MenneneeBa, CBsI3b C COBPEMEHHOM TeOopUei
CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX MU
MIPOCTHIX U CJI0KHBIX BEIIECTB MO IPYIIAM U
nepuoiaM

CucreMarusanus U 00001eHUE 3HAHUM 10

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



10

11

12

13

14

15

16

17

18

19

TEMEC

Buner xumMudeckou cBs3u. MexaHu3MEl
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMOIeKyIspHbIe
B3aMMOIECHCTBHS

BaieHTHOCTE M BaJIEHTHEIE BO3MOKHOCTU
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOECHUEM

IIpencraBneHnst 0 KOMIUIEKCHBIX
COEJIMHEHUSX: COCTaB U HOMEHKJIATypa

BemectBa MosieKyIsipHOTO U
HEMOJIEKYJISIPHOTO CTpOeHuUs. THIbl
KPUCTAUIMYECKUX PELIETOK U CBOICTBA
BEILIECTB

ITonsatue o AUCHICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpax

WcrunHble pacTBOPHI: HACBILIEHHBIE U
HEHACBIILCHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

CriocoObl BbIpaXeHUsI KOHIIEHTPAITUH
pacTBOpPOB

Pentenue 3a1a4 ¢ UCNOIb30BaHUEM MOHATHIH
""MaccoBast 10Ji1 pacCTBOPEHHOIO BenlecTna',
"MoJIsipHasi KOHLIEHTpaus'"

Knaccudukanus 1 HOMEHKIaTypa
HEOPTraHMYECKUX BEIICCTB
Cucremarusanus 1 0000IIeHNe 3HAHUH 110
TeMe



20

21

22

23

24

25

26

27

28

29

KonrtponsHast padora no temam "Crpoenue
aroMma. [lepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX
snementoB JI. . Menneneesa", "Crtpoenue
BemecTsa. MHOrooOpasue BemniecTn"

Knaccudukanus XuMHuecKkux peakiuui B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUHU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS YJHEPTUU IIPU
XMMHYECKHUX PEaKIMAX

TennoBble 3¢ (HeKTh XUMUYECKUX PEaKIUii.
TepMoxuMHUYECKHE YpaBHEHHS

Brrancnenus no YPAaBHCHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPAaBHCHUAM

CKopoCTh XMMHUECKON peakiui, eé
3aBUCUMOCTb OT pa3IMYHbIX (DAKTOPOB.
Kartanu3 u karanuzaTopsl

I'oMoreHHbIe U reTepOreHHbIE PEAKIUU
[IpaxTrueckas padorta Ne 1 mo teme
"BnusiHue pa3nu4HbIX (PaKTOPOB HA
CKOPOCTb XUMHUUYECKOU peakiuu"
OO0patuMbie 1 HEOOpaTUMBIEC PEAKIINH.
XUMHUYECKOE paBHOBECHUE
[IpakTuyeckas padota Ne 2 o reme
"BausiHue pa3auuHbIX (PaKTOpOB HA
M0JIO’KEHNE XUMHUYECKOTO paBHOBecHUs"

OnexrponauTnueckas quccounanus. CunbHbIe
U cnadble 1eKTpouThl. CTeneHb



30

31

32

33

34

35

36
37

38

39

40

41

Jucconuanmuu

NonHoe npoussenenne Boabl. Cpeaa BOAHBIX
pactBopoB. Bomopoausiit mokasarens (pH)
pacTtBopa

I'mpponus cosneld. Peakiuu, nporexaromue B
pacTBopax 3JIEKTPOJIUTOB

[IpakTuyeckas padota Ne 3 o reme
"XuMH4ecKue peakliuy B pacTBOpax
3JIEKTPOJIUTOR"

OKHUCIINUTETLHO-BOCCTAHOBUTEBLHEIE
peakuuu. BaxxHenme OKUCIuTenu u
BOCCTAaHOBUTEIHN

MeToa 37eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

DIEKTPOIN3 paCTBOPOB U PACILIIABOB
BEIIIECTB

Pemenue 3a1au pa3nuyHbIX TUIIOB

Pemenue 3a1a4u pa3InIHBIX THIIOB
CucremaTu3zaius ¥ 0000IIeHHE 3HAHUHN IO
TeMe "XuMuueckue peakuuu'

KoHnTtponbhas padota nmo teme "XumMudeckue
peakuun"

[Tonoxxenne Hemeramios B Ilepuoanueckon
cUCTEeMe XUMUYecKux 3nemenToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS HX
atomoB. Dusnyeckne CBONCTBA HEMETAIIIIOB
AnoTponusi HEMETaUIoB (Ha IpUMEpe
KHCIIOpOJIa, cephl, (hocdopa u yrieposaa)



42

43

44

45

46

47

48
49

50

51

52

53

Bonopon: nonyuenue, pusudeckue u
XMMHYECKHE CBOMCTBA. [ 'napuabl

["asoreHsl: HaXOXKIEHUE B MPUPOJIC, CITOCOOBI
NoNy4eHus, PU3NYECKUE U XUMUIECKHE
CBOMCTBA

l'anorenoBonopoasl. Baxuernmue
KHUCJIOPOJICO/IEPIKAIIEe COSAMHEHUS
raJloreHoB

JlaGopaTopHbie U IPOMBIIICHHBIE CITOCOOBI
noJydeHus rasioreHoB. [IpuMenenue
rajoreHOB U UX COCIMHEHUN

[IpakTuyeckas padora Ne 4. Perenue
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Tanorensr"

Kucnopon: naboparopusie u
MPOMBINIJICHHBIE CTIOCOOBI MOTYYESHHUS,
du3nueckre U XuMu4yeckre cBoiicta. O30H.
[IpuMeHeHue Kuciaopoaa u 030Ha

OKCHUIBI M IEPOKCHIBI

Peuienue 3a1au pa3auvHbIX TUIIOB

Cepa: HaxOXJ€HUE B MPUPOJE, CIIOCOOBI
MoNy4eHus, PU3NIECKUE U XUMUUECKHE
CBONCTBA

CepoBoaopo, CyIbpuabl
Kucnoponacoaepkamue coeIMHEHHSI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOI KHCIOTHI
[TpakTuueckas padota Ne 5. Pemenue
SKCHEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
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eé coequueHns"

A30T: HaXOXKJICHUE B TIPUPOJIE, CIIOCOOBI
MOJTyYCHUs, PU3NICCKUE K XUMUICCKHE
CBOWCTBA. AMMUAK, HUTPUIBI

Kucnopoacoaepxaiiye COeTUHEHUS a30Ta.
OCco0EHHOCTH CBOMCTB a30THOU KHUCJIOTEI

[IpumeHeHne a30Ta ¥ €ro COSAMHEHUI.
A3oTHBIE yA0OpEHHS

®docdop: HaXOXKICHHUE B PUPOJIC, CITOCOOBI
MoNy4eHus, PU3NYECKUE U XUMUUECKHE
cBoiictBa. ®ocduas! u pochun

Oxcunsl hocdopa, pochopconepxkarime
KucIoThl. Comu hochOpHON KUCIOTHI
[Ipumenenue pocdopa u ero coeMHEHUII.
®dochopubie ynoOpeHus

[IpakTuueckas padora Ne 6. Perenune
SKCHEPUMEHTANIbHBIX 3a/a4 1o TeMe "A30T U
docdop u ux coeauHenus"

VYrnepoa: HaXxoXJIeHUE B IPUPOJIE,
AJUTOTPOITHBIE MOAU(UKAINH; GU3HIECCKUE U
XMMHYECKHE CBONCTBA, MPUMEHEHHE

Oxkcua yrinepoaa(Il), okeun yrnepona(IV),
yroJIbHast KUCJIOTA U €€ COJIU

Pemenue 3amau Pa3JINYHbIX TUIIOB

Kpemunii: Hax0oxaeHHE B IPUPOJIE, CIIOCOOBI
MOJTyueHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

Oxcupn kpemuusi(1V), kpeMHueBas Kuciora,
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CHUJIMKAThI

[IprMeHeHre KpEMHHUS M €r0 COSTMHEHUH.
Crekii0, €ro noyry4eHue, BUAbI CTEKIIa

Pemenne 3ala4 Pa3INYHbIX TUIIOB

CucreMmaruzanys U 0000IeHrEe 3HAHUI IO
teme "Hemeraminr"

KonTponpHas padora o teme "Hemerammsr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOW pabOTHI,
KOPPEKIIHsI OINOOK

[Tonoxxenue MmetaiuioB B [lepuoanyeckoit
CHCTEME XMMHYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SNMEKTPOHHBIX
000JI04YEK aTOMOB METAJIJIOB

OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpuMeHeHnEe MEeTaJIIOB B OBITY U TEXHHKE

Crnnasel MetaioB. Koppo3us Meranios
Pemienue 3a1a4 pa3inyHbIX TUIIOB

DNEKTPOXUMHUYECKUN Psii HAIlPsHKEHUI
MeTautoB. O0Iue CriocoOb! MOTyIeHUs
METAJUIOB

OOm1as xapakTepucTiKa MeTanios [A-
rpynmnsl Ilepuonnyeckoi cucteMsl
XMMHYECKHUX 3JIEMEHTOB. HaTpuii u kanuid:
noJy4eHne, PU3HIecKue 1 XHMUIECKHE
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEILECTB U
UX COCOUHEHUN

OOm1as xapakTepucTika MetayioB [1A-
rpynnsl [lepuoandeckoi cucTeMbl
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XUMHUYECKHX BJIEMEHTOB. Maruui u

KaJbIUil: mony4yeHue, pusndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEUIECTB M UX COCTUHEHUMN

JXécTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS

ANIOMHMHUI: TIONTy4eHue, GU3ndecKue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

AmpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA ATFOMHUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX
pUMEHEHUE

Pemenne 3ala4 Pa3JINYHbIX TUIIOB

[TpakTuueckas padota Ne 7. Pemenue
9KCHEPUMEHTAIBHBIX 3334 110 TEMe
"Mertasibl IJ1aBHBIX HOArpymnn”

OO6m1as XxapakTepucTUKa METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[lepuoanyueckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB

dusnuecKue 1 XUMUYECKUE CBOMCTBA XpOMa
Y €r0 COCMHEHUM, NX IPUMEHEHNE

Baxueiime coeqMHEeHNs Maprasua.
[Iepmanranar kanus, €Ero OKUCIUTEIbHBIE
CBOMCTBA

dusnyeckre ¥ XUMUUECKHE CBOMCTBA JKeJe3a
u ero coenuHenui. [lomyyenue u
MIPUMEHEHNUE CIUJIaBOB XKeye3a

duznyeckre 1 XUMUYECKHE CBOMCTBA METU U
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€€ COCIMHEHM, UX IIPUMEHEHNE

dusnueckue U XUMUYECKHAE CBOMCTBA [IMHKA
U €r0 COCTMHCHHH, NX TPUMEHEHHE.
M1 IpOKCOKOMITIEKCHI IMHKA

[IpakTuueckas padora Ne 8. Pemenue
IKCIIEPUMEHTAIBHBIX 3324 10 TEME
"Mertasmipl TOOOYHBIX TTOATPYyTIT"

Pemenue 3a1au pa3nudHbIX TUIIOB
O06o01enre 1 cucTeMaTru3alus N3y4eHHOTO
Marepuana mno teme "Mertanisl"
KonTponpHas padora o teme "MeTaiisr”
AHanu3 pe3yabTaToB KOHTPOJIBHOMN padoThI,
KOPPEKIIHS OIHUOO0K

Ponp xumum B 00ecriedeHuN yCTOMYUBOTO
pa3ButTus yenoBeuecTna. [lonsrue o
HAYYHBIX METOJ]aX UCCIIEIOBAaHMS BEIIECTB
Hay4HbIe MPpUHIUIIBI OpraHU3AIAH
XUMHYECKOTO TIPOU3BOICTBA.
[TpoMbInIeHHbIE CIOCOOBI MOy YeHUS
BAKHEUILINX BEUIECTB

XUMHUYECKOE 3arpsi3HEHUE OKPYKAFOIIeH
CpeIbl ¥ €ro MOCJIEICTBUS

XuMHUS U 3J0POBBE UETOBEKA.
JlexapcTBEHHBIE CpEACTBA

Xwnmus . Pons xuMuu B o0ecrieueHnn
[THILIEBOH 0E30IIaCHOCTH

KocMmernueckue u maproMepHbIe CpeacTBa.
BbriToBas xumust



XuMHs B CTPOUTENLCTBE. BakHeiue
100 CTPOUTENbHBIE U KOHCTPYKLINOHHbBIE
MaTepHabl

XHWMHS B CEJIHLCKOM XO3SIUCTBE.

101
Opra"uyeckre 1 MUHEPAJIbHbIE YA00pEHHs

102 CucreMarusanus U 0000eHUE 3HAHUM 10
TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102






