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Pabdouasi nporpamma
10 MPeAMETY «XUMUS»

VYpoBeHb: cpenHee obiee 00pa3zoBaHue






PabGouass mporpammMa mo XMMHUU Ha YPOBHE CpPEIHEro oO0IIero o0pa3oBaHUS
cocTaBliecHa Ha oOcHoBe TpeOoBaHMI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABIECHHBIX
B ®denepaJlbHOM TOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE OCHOBHOTO
obmero obpazoBanusi (Ilpuxaz Mwunnpocsemenust Poccun ot 31.05.2021 r. Ne
287, 3apeructpupoBaH MunuctepctBoM toctunuu Pocculickoit ®enepanuu
05.07.2021 r., per. Homep — 64101) (nanee — ®T'OC O0OO0), a Takxe denepanbHON
paboueil mporpamMbl Bocriutanus, yueonoro mwiana MOY «Eporounckas COILL», ¢
yuétom Konuenmuu npenogaBanuss xumuu B Poccuiickoit  ®denepauun
(yrBepxaéHHOM pacnopsbkeHreMm IIpaButensctBa Poccuiickoit @enepauuu ot 9
ampesst 2016 r. Ne 637-p).

COIAEPKXAHUE OBYUYEHUASA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMMH.

[Ipenmer W  3HAYEHHWE  OPraHUYECKOW  XWMHWH, TMPEACTABICHUE O
MHOT000pa3uy OPraHNYECKUX COEITMHEHUN.

DONEKTPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasleHTHbIE BO3MO>KHOCTH aToMa yIJiepofa. XHUMHUYECKas CBsS3b B
OpraHMYeCKUX COEIMWHEHUAX. THulbl THOpUIM3AIMH ATOMHBIX OpOuTaNei
yriaepoaa. MexaHuzMbl 00pa30BaHUsl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIN). THIBI NEepeKphIBaHUS AaTOMHBIX oOpOuTajged, o©- W T-CBS3U.
OnuHapHas, nBOWMHAs W TpouHas cBs3b. CIOcOOBI pa3pbiBa CBSI3EH B MOJIEKYJax
opranndeckux BemecTB. [loHsiTHe O CcBOOOJHOM paaukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopusi cTpoeHUsi oOpraHvueckux coenuHeHuit A.M. byrtiepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHWYECKUX COeAUHEHUH. MONeKynspHble W  CTPYKTYpHBIE  (DOPMYIIBI.
CtpykTypHble GOpMyIbl pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpami¢HHas,
ckenetHas. WM3omepus. Buabl u30Mepuu: CTPyKTypHas, HOpPOCTPAHCTBEHHAS.
OnextpoHHbIe YP(HEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
1 ME30MEepHBIA Y)PEKTHI).

[IpencraBinenne o KiIaccupUKaUA OpraHUYECKUX BemiecTB. [loHaTHe o0
dbynkimonanpHON rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJICJIbHBIX MPEICTaABUTEICH.

OcobeHHocTH W KiIaccu(UKALMS OPraHUYECKUX peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHM B OPTaHUYECKON XUMUHU.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHUYeCKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OIBITHI 10 MPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MPU HArPEBAHUU
(nnaBneHue, OOYIrJIMBaHUE W TOPEHHUE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYI
OPraHUYECKUX BEILECTB.

YrieBogopoasl.

Ankanbl. ["'omosiorudueckuii pssi aakaHoB, oOmias popmMyina, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYI ajJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOWTae yriaepoaa, o-CBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.

XUMUYECKHE CBOWCTBA aJKAHOB: pEAKIMK 3aMEUICHUs, W30MEpHU3allUH,
NETUJIPUPOBAHMS, IMKINU3ALNY, UPOJIU3a, KPEKUHra, ropeHud. [Ipeacrasienue o
MEXaHHM3ME PEaKIMi paUKaJIbHOrO 3aMELICHUSI.

Haxoxnenue B npupoe. CriocoObl MOTydeHHs] ¥ TPUMEHESHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢hopmysna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (IUKJIOMPOIAH, UUKIOOyTaH) W
OOBIYHBIX (IIMKJIOTICHTAH, IMKJIOTEeKCaH) HUKIoaNIKaHOB. CrocoObl MONydeHUs |
MPUMEHEHUE ITUKJIOAIKAHOB.

Ankenbl. ['omonornueckuii psn ajakeHoB, oOmas Gopmysia, HOMEHKIATYpA.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl aJKeHOB, SpP*-
ruOpuau3anus aTOMHBIX opOutaneil yriepona, - U m-cBa3u. CTpyKTypHas u
reomeTpudeckas (Uuc-TpaHc-) wuzomepusa. Dusnyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKUHMH NPHUCOCAUHEHUS, 3aMEIICHHS B O-TIOJIOKEHUE
IIpA JABOWHOM CBSA3U, IOJMMEpHU3ALMU W OKucieHusd. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIE peakiuy Ha IBOWHYIO CBA3b. CrOCOOBI MOMyYeHUsI U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukaius aakaaueHoB (CONpsHKEHHbBIE, 30JIMPOBAaHHBIE,
Kymyauposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUS M XUMHUYECKHX CBOWCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-npucoequnenue. I[lonumepuzanus
conpspKEHHBIX JUeHOB. CITOCOOBI MOTyUYeHUS U IPUMEHEHUE aTKAUCHOB.

Anxunbl. ['oMonorudyeckuii psn ankuHOB, 001mast popmyna, HOMEHKIATypa |
M30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUMHOB, SP-
ruOpuau3anus aTOMHBIX opOuTasel yriepoaa. OU3WYecKue CBOWCTBA AJTKUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUUU  MPUCOCAUHEHHUs,  JAUMEPU3ALUUA U
TpUMEpH3alK, OKACIeHUA. KuCIoTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHUEBYIO
TPOWHYIO CBsI3b. KauecTBeHHBIE peaklui Ha TPOUHYIO CBA3b. CIIOCOOBI MOTYyUEHUS
Y IPUMEHEHUE AJTKUHOB.

ApomaTuyecKkue YrieBoJOpoabl (apeHbl). ['oMonoruyeckuil psii apeHoB,
oOmast popmysa, HOMEHKIATYpa U U30MEPUS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE



CTpoeHue MoJeKkynbl OeH3zona. dusmueckue cBoiicTBA apeHOB. XHUMHUYECKHE
CBOIICTBa OEH30J1a M €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJIHOM paaMKajle, PEeaKUUyd NPHUCOECIUHEHUS, OKHCIECHHE TOMOJIOTOB
O0enzona. IlpeacraBieHue 00 OpPHEHTUPYIOIIEM JEUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpPE AJIKUJIBHBIX PpaJUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOeHHOCTU
XUMHYECKUX CBOMCTB cTupona. [lonumepusanus ctupona. CiocoObl nmoiayyeHus u
MIPUMEHEHUE aPOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTaHble ra3bl. HedTh U €€ nmpoucxoxaeHue.
Kamennsiii yronap U npoaykTbl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:
NEPEeroHKa, KPEKUHT (TepMHUUYECKHH, KaTaTUTUYECKHil), pUDOPMHUHT, MHUPOIU3.
[IpoaykTel nepepabOTKH HEPTH, X TPUMEHEHUE B TPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEX]Yy pa3IMUHBIMH KJIACCAaMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOrEHIIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakuun
3aMeIleHHs] TalloTéHa Ha TUAPOKCOTPYIIY, HUTPOTPYIIy, IMaHOTPYIIILY,
amuHorpymmy. J[leficTBue Ha TallOT€HIPOU3BOJHBIE BOJAHOIO M CIHUPTOBOTO
pacTBopa 1m€noun. B3aumoneicTBre auranoreHaJkaHOB C MarHUeM M IUHKOM.
[lonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnons3oBanue
raJIOTeHNPOU3BOIHBIX YIJIEBOJAOPOJIOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHWYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
u3ydyeHre (pU3NUEeCKUX CBOMCTB YIJIEBOJAOPOAOB (PACTBOPUMOCTH), KaUECTBEHHBIX
peakuuii YriieBOJOPOJOB Pa3IMYHBIX KJAaccoB (oOeciBednBaHWE OpOMHOW WU
MOJHOW BOJIbI, pAacTBOpa IEpMAHIaHAaTa Kajaus, B3aUMOJICHCTBHE alleTHJIEHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHHUE
yriepoia W BOJOPOJAa B OpPraHMYECKUX BEIIECTBaX, IOJyYEHUE OSTHICHA U
U3Y4YEHHE €Tr0 CBOWMCTB, O3HaKoMJieHHe C KoJjulekumsamMu «Hedtb» u «Yromby, ¢
oOpa3namMy IIacTMacc, KaydyKOB M PpE3HUHbI, MOJEIUPOBAHUE MOJIEKYI
YIJI€BOAOPOIOB U TAJIOT€HIIPOU3BOHBIX YTJIEBOAOPO/IOB.

Kucsaopoacoaep:xauue oprannyecKue coeJMHEeHUsl.

[IpenensHble OopHOATOMHBIE CHUPTBL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W JTaHona). ['oMmomormueckuit psiig, oOmas dopMyna, u30Mepus,
HOMEHKJaTypa u kinaccupukanus. Dusmdeckue CBOHCTBA  MpeAETbHBIX
OJIHOATOMHBIX CHHMPTOB. BoAOponHBIE CBA3M MEXAYy MOJIEKYJaMU CIUPTOB.
XVWMHUYECKHE CBOMCTBA: pEaKkUMH 3aMELIEHUs, Jeruaparanud, OKHUCIEHUS,
B3aUMOJICHCTBHE C  OpPraHUYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuns Ha OJTHOATOMHBIE CIUPTHL. JeliCcTBUE ATaHOJA U METAaHOJIa
Ha opraHusM uenoBeka. CrnocoObl MOJIy4YeHUsT M INPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.



[IpocThie 3dupsl, HOMeHKIaTypa U u3oMepus. OcOOEHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — OSTUJICHIVIMKOIb U TIUlepUH. Duznueckue u
XUMUYECKUE CBOWCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTaMHU, KAaYeCTBEHHAs peakius Ha MHOTOaTOMHBIC
cnupthl. [IpencraBieHue o MexaHU3ME pPeaKIM HYKICOPUIBHOTO 3aMEIICHUSI.
HeiictBue Ha opranuzM 4enoBeka. CrocoObl TMOJy4eHHs] W NPUMEHEHHE
MHOT'OAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI U
O0eH3oapHOTO snpa. duszndeckue coicTBa (peHosa. OCOOEHHOCTH XUMHUYECKHX
cBoiictB (enona. KauectBeHHble peakuuu Ha Qenosn. ToxcuyHOCTh ¢eHona.
Crnioco6s1 nosrydyeHust U npuMenenue ¢penona. Genondopmanbiaeruanas cMoa.

KapOoHumnbHbie coeTMHEHUS — abJACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpymnmbl. ['OMOJIOTHYECKHE PSAbI albJIETHAOB U KETOHOB, 00IIas
dopmyna, w3omMepus U HOMEHKIaTypa. PU3MYECKHE CBOWCTBA allbJICTUIIOB U
KETOHOB. XMMHUYECKHE€  CBONCTBA  allbJICTUIOB W  KETOHOB:  PEAKIUH
npucoeanHeHus. OKUCICHUE albJACTHI0B, KAUYSCTBEHHBIC PEAKIIMU Ha aJIbJICTUIbI.
Cnioco0sI oJTy4eHUs! ¥ MPUMEHEHHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKIaTypa. du3ndeckrue CBOMCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BomopogHbie CBA3UM MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XMUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuUKalMU, PeaKIUuu C Y4YacTHEM YIIEBOJAOPOJHOIO paJuKaa.
OcoOEHHOCTH CBOMCTB MYypaBbMHOW KHUCIOTHL. [loHATHE O TNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEICIbHBIX M apOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenn BhICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MaJIbMUTHHOBAsS, OJCUHOBAS, JUHOJEBAs,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUSI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxunpie 3¢upsl. ['omonormdyeckuit psia, obmas (opmyna, u3oMmepus u
HOMEHKJIaTypa. Pu3nyecKne W XUMHYECKHE CBOWCTBA: THUIPOJIWA3 B KHUCIOU M
IIEJIOYHOM CpeTIe.

Kupsi. Ctpoenue, Gpuznyeckue 1 XuMUYECKUE CBOMCTBA dKUPOB: THAPOIU3 B
KHUCIION 1 1ienoyHon cpene. OCOOCHHOCTH CBOWMCTB KUPOB, COAEPKAIINX OCTATKH
HETpeETbHbIX JKUPHBIX KUCIOT. JKuphl B mpupo/ie.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapakTepucTuka yrieBoaoB. Kimaccudukanus yrieBomoB (MOHO-, -
u nonucaxapujibl). MoHOcaxapubl: TIIOK03a, (PpyKTO3a, TrajakTo3a, puodo3a,
ne3okcuprbo3a. du3nyecKkue CBOWCTBA M HaxXOXJeHHEe B mpupoje. dorocunHTtes.



XUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U AIIBACTUIHON
Ipynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYECHHUE B KU3ZHEACATEIBHOCTH OpraHu3Ma. J(ucaxapuiel: caxaposa, MajJbTo3a U
JakTo3a. BoccranaBiMBaromye U HEBOCCTAHABIMBAIOLIME AUCaxapuabl. [ naponus
nucaxapunos. Haxoxaenue B nmpupone u npumeHenue. [lonucaxapuabsl: kpaxmard,
INIMKOTEH W 1emnono3a. CTpoeHHe MakKpOMOJEKYJ Kpaxmana, TIJIMKOT€Ha U
LEeJUTI003bl.  DU3NYECKHME CBOWMCTBA KpaxMalla M ILEJUIOJIO3bl. XHWMHYECKUE
CBOMCTBAa Kpaxmajia: TMAPOJIU3, Ka4eCTBEHHAs PEakUHs C HMOJOM. XHMHUYECKHE
CBOICTBA LIEJUTIOJIO3BI: TUAPOJIU3, ModydeHue 3pupoB uemnonossl. [lonstue 06
UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHCJIEHHWE 3TUJIOBOTO CIHPTA B albJEruJ Ha PacKaAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEpUAJIOB), KAaYECTBEHHBIE pEAKLIMU Ha albJeruibl (C THAPOKCUIOM
muammuHcepeopa(l) u  rugpokcumom  Mmenu(ll)), peakmus raMnepuHa  C
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHUE pAcTBOpPA TIIIOKO3bl ¢ ruapokcunom menu(ll), B3aumoneiictue
Kpaxmaja C MOJIOM, PEIIEHUE 3KCIIEPUMEHTANIbHBIX 3a/1ad 1o TeMaM «ChupTsl U
denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A3o0Tcoep:Kalnue OpraHudecKue coeMHeHHs.

AMUHBI — OpraHMyYeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus aMuHOB:
anudaTUyeckue M apoOMAaTUYECKHUE;, TMEpPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiekys, obmas ¢opmysia, U30MepHs, HOMEHKIaTypa B (HU3NUYECKHEC
cBoicTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHKUE, B3aMMOJECHCTBHE MEPBHUYHBIX AMHUHOB C a30THUCTOW KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BIHsIHUE TPYNI aTOMOB B MoOJjieKyJsie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KadecTBeHHbIe peaknuu Ha aHWIMH. CrocoObI
MOJIYYCHHs] M TpUMEHEHHE anudaTtuyeckux aMuHOB. [lonmyueHue aHWIMHA W3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTaenbHble NPEACTABUTENN O-
AMHHOKHCIIOT:  TJIMLIWH, ajnaHuH. @DPu3nyecKkue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCUHEHMH, peakuus MOJUKOHACHCAlMK, OOpa3oBaHME TENTUAHON CBS3U.
buonorunyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.



benku kak mnpuponHeie nonuMepsl. llepBuuHasi, BTOpUYHAsT W TpPETUYHAsS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB: TUIPOJIW3, JAE€HATypauus,
KAUeCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCINEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MUX MPEBPALCHUM:
pacTtBopeHue OEJIKOB B BOJIE, JeHATypaiusi OEIKOB MpU HArpeBaHUU, IBETHHIC
peakiuu Ha O€JKW, pelIeHHE OHKCICPUMEHTAIBHBIX 3aJad 10 TeMaM
«A3oTconepxkaiiue OpraHu4eCcKue COCUHEHUSD»  H «Pacno3HnaBanue
OPraHUYEeCKUX COCTUHECHU .

BbicokoMoJieKyJIsIpHbIE COeITUHEHUS.

OCHOBHBIE TOHSTUS XHUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUW: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENECHb MOJMMEPU3AIUU, CPEAHSIA MOJIEKYJIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYISIPHBIX COEIUHEHUN —
MOJIMMEpU3ALINS U MOJUKOHAECHCAIUS.

[Tomumepusie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, TOJHUIPOIUIICH,
MOJIMBUHUJIIXJIOPU, TIOJMCTUPOJ, TOJUMETHIMETAKPUIAT, IOJUKApOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTKa IIacTUKa.

DJIaCTOMEPHI: HaTypaJibHbBIN Kayuyk, CUHTETUYECKHUE Kay4dyKH
(6yTamueHoBBIN, XJIOPONPEHOBBIHN, N30MTPEHOBLIN) U CUITUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbl€ (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAaIlPOH U JIaBCaH).

[Tonumepsl CIEUHUAJIBHOTO Ha3HA4YCHUS (Teduion, KEBJIap,
AIEKTPOMPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PpCEIICHUE SKCIEPUMEHTABHBIX 3a7ad 1o Teme «Pacno3naBanue
IJIACTMACC U BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxxnenue MonekynspHOH (QOpMyNbl OPraHMYECKOrO0 COCIUHEHUS TI0
MAaCCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJISIPHOW (POPMYJIBI OPraHMYECKOTO COCAWMHEHHS 10 Macce (00BEMY)
MPOAYKTOB CrOpaHus, MO KOJHMYECTBY BeHIECTBA (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HWCXOIHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYIIbI
OpraHUYECKOr0 BEIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WJIU CIIOCOOOB
MOJY4YEHUs, OIPEICICHUE JOJH BBIXOJA MPOAYKTA PEAKIUU OT TEOPETUYECKH
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCS Yepe3 MCIIOJb30BAHME KaK OOIUX €CTECTBEHHO-



HAyYHBIX TIOHSATHH, TaK W TIOHATUH, TPUHATBIX B OTACIBHBIX IMPEAMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kilaccudukaius, HaOIIOICHNEe, HW3MEpEHUE,
AKCIIEPUMEHT, MOJICITb, MOJICIIUPOBAHHE.

dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
DHEPreTUYCCKU YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3UYCCKUE BEJIWYMHBI, CIUHUIBI W3MEPCHHUS, CKOPOCTh, JHEPIHs,
Macca.

buonorusi: kierka, opraHusM, S3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIH W TETepOTPOGHBIA THI TUTaHUSA, OpOKEHUE,
doToCHHTE3, JbIXaHWE, OCEJIKW, YIJICBOABL, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

["eorpadusi: mose3HpIe NCKOMIAEMBIC, TOILIUBO.

TexHoNOrus: TMHIEBBIC MPOAYKTH, OCHOBBI PAIMOHAJIBHOTO ITHTAHMSI,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUM.

AtoM. CocTaB aTOMHBIX sziep. XuMU4decKkuil sneMmeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU H
nolypoBHU. AToMHBIe opOuTanu. Kinaccudukaiuys XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-a;mementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOHHbIE KOH(MUTYpallUd aTOMOB JIEMEHTOB MEPBOTO—4E€TBEPTOTO MEPHOIOB
B OCHOBHOM U BO30Y)KIIEHHOM COCTOSIHUU, 3JEKTPOHHBIE KOH(PUTYpAIlMd HMOHOB.
DIIEKTPOOTPHUIIATEIHBHOCTb.

[Iepuonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CBsA3b MEPUOJUYECKOr0 3aKoHA M Ilepmoamdeckoil CHUCTEMBI
XUMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX M CJIOXHBIX BEIIECTB IO Trpynnam ¢ MepuojaMm. 3JHayeHUe
nepuoauueckoro 3akona /[.M1. Menneneena.

Xumuyeckas CBsI3b. BuAbl XUMHUYECKOW CBA3U: KOBAJEHTHAs, WOHHAS,
MeTayuindeckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOW CBS3U: OOMEHHBIN H
JIOHOPHO-aKIENTOPHBIA. DHEPTHsl U ITIMHA CBsI3U. [[0IpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBs3u. KparHele cBs3u. BopopoaHas CBs3b.
MeXMONEeKyIIpHbIE B3AUMOJACUCTBHUS.



BaneHTHOCTP ¥ BaJ€HTHBIE BO3MOXKHOCTM AaTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMeEpe COeANHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBieHne 0 KOMIUIEKCHBIX coeMHEHNAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBarenb, JHUraH[bl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJAPHOIO M HEMOJIEKYJSIDHOIO  CTPOE€HUA.  THIBI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHwix cucremax. Mctunueie pactBopsl. [IpeacraBnenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BbIpAXEHUS KOHILIEHTPALlMU pPacTBOPOB:
MaccoBas J0Jis1 BEUIECTBA B PAaCTBOPE, MOJIsIpHAs KOHUEHTpauus. HacelleHHble n
HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamoruaparsl.

Knaccuduxaiuys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HA3BaHUS OTJCIbHBIX MPEICTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakivii B HEOPraHUYECKOW M OpPraHuYeCKOU
XUMUHU. 3aKOH COXPAHEHMsI MAaCChl BEIIECTB; 3aKOH COXPaHEHUsI W TMPEBpaICHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUYECKUX PEaKIIHi.
Tepmoxumudeckue ypaBHEHUS.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (PAaKTOPOB.
['omMoreHHble 1 reTeporeHHble peakuu. Katanns u katain3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphI, BIUSIOIIMNE HA IOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpa, AABICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOLUIUX B
peakuuu. [Ipunmun Jle [latenbe.

Onextponutuyeckas aucconuanus. CuiibHble H  ciaOble 3JIEKTPOJIUTHI.
Crenenp gucconumanuu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
nienouHasi. Bomopoansiii nokazarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIIECHUS.
Okucnutenb W BOCCTAHOBUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHSI.
Baxueiiime OKWUCIUTENIM U BOCCTAaHOBUTEIU. MeETOJ 3JIEKTpOHHOIro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
paslioKeHUue TMepoKcHAa BOJAOPOJAa B MPUCYTCTBUM KaTallu3aTopa, MOMAEIH
KPUCTAJTTMYECKUX PEIIETOK, TPOBEACHUE pEeaKMii HOHHOTO 0OMEHA, OIpeeIeHue
Cpelbl pacTBOPOB C IMOMOIIBI0 HHIMKATOPOB, HM3YYCHUE BIUSHUS PaA3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIMUH U TOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.

Heopranunyeckasi Xummusi.



ITonoxenne HemetrasioB B llepuoguueckonn cucremMe XUMHUYECKHUX
sanementoB /.M. MenzaeneeBa 1 0COOEHHOCTH CTPOECHMSI UX aTOMOB. PuU3HUYECKHE
CBOMCTBA HEMETAIJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢gusnueckne M XMMHUYECKHE CBOMCTBA: PEaKIUHU C
METaJylaMd M HEMETaJUlaMH, BOCCTAHOBUTEJIBHBIE  CBOWCTBA. [ WMAPUIBL
TormnuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MoJydeHus, (GU3UYECKUE U
XUMUYECKHE CBOMCTBA. ['amoreHoBoiopoibl. BaxkHelue KuciaopoacoaepKaime
COeIMHEHUs TrajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajioreHoB. [I[puMeHeHue TajoreHoB U UX COeAMHEHUH.

Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
kucioposa. duznueckue U XUMUYECKHE CBOMCTBA M MPUMEHEHUE KUCIOpoJa W
030Ha. OKCUABI U IEPOKCUJBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI TMONy4eHHUs, (u3nyeckue u
xumuueckue cBorictBa. CepoBomopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOWCTB
cepHoit kucnoThel. [IpuMeHeHue ceprl U €€ CoeqTUHEHUH.

Azor. Haxoxaenue B mpHpoAe, CIOCOOBI MONY4YeHHS, (GU3MUECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAs
KHACJTIOTHI U UX colii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHL. [IpuMeHenue a3ora
U €r0 COeIMHEHUN. A30THBIE YI0OpPEHUSI.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHUE U
xumudeckue cpoiictBa. dochuner u pochun. Oxcuast docdopa, dochopnas
kuciota u e€ comu. [lpumenenue Qocdopa m ero coemunenuin. PochopHbie
yI0OpeHUSI.

VYrinepon, HaxoxkAeHWE B Npupone. AJIIOTPONHBIE  MOAUUKAIUU.
du3znueckue W XUMUYECKHE CBOMCTBAa MPOCTBIX BEMIECTB, OOpPa30BAaHHBIX
yriepoaom. Okcup yriepoaa(ll), okcun yrnepopa(lV), yronpHas kucnora u eé
CoNM. AKTHBHPOBAaHHBIN yroyb, amcopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIEPOIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MONydeHUs, (PU3NYECKHE |
xumuyeckue cporictBa. Oxcun kpemuusa(lV), xkpeMHUeBasi KUCIOTa, CUIUKATHI.
[Ipumenenue kpeMHus U ero coequHeHnil. CTeKso, ero Nojy4eHue, BUbl CTEKJIA.

[Tonoxenne MetamioB B Ilepruoandeckor cUCTEME XUMUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOmime
du3nyeckue cBOWCTBAa MeTaUIOB. [IpuMeHeHHEe MeTaluioB B OBITY U TEXHUKE.
CnuiaBbl METAJLIOB.



DNEeKTPOXUMUUYECKUN psifl HampskeHUd MeTawioB.  OOmme  crnocoOsl
MOJIY4ECHHUSI METaJJIOB: TUIPOMETAITYPrus, MUPOMETAIUTYPIUs,
anektpoMeramnyprud. Ilonstue o koppo3uum MeramioB. CrnocoObl 3allUThI OT
KOPPO3HH.

O6mas xapakrtepuctuka metamwioB |A-rpynnsl [lepuoauueckoit cucTemsl
XUMUYECKUX 2JJIeMeHTOB. Hatpuii u kanmuii: mnonydeHue, QU3HMYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

O6mas xapakrepuctuka MmetamuioB |IA-rpynmnbr [lepronnyeckoit cucTeMsl
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanpuuid: mojgydeHue, QU3nyeckue Hu
XUMHYECKUE CBOMCTBA, NPUMEHEHHWE NPOCTHIX BEUIECTB M HX COEJUHECHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TTONy4eHHe, GU3NUECKUe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
OPOCTOrO BEIIECTBA MU €ro coeauHeHuil. AMQOoTepHble CBOHCTBA OKCHIA H
TUAPOKCUIA AITIOMUHUS, THIPOKCOKOMIUIEKCHI alTFOMUHHSL.

OO6mast xapakTepucTuka MeTaioB moOouHblx moarpynn (b-rpymnm)
[lepronruyeckoit CUCTEMbI XUMUYECKUX IJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHuil. OKCUIpl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HUX
OKHUCJIMTENbHBIE CBOICTBA. [lonydyeHne u npumMeHeHue xpoma.

Oduznyeckue W XMMHYECKHE CBOMCTBa MapraHila M €ro COeAMHEHHIA.
Baxneitmue coenunenus wmapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanaus, €ro OKUCIUTEIbHbIE CBOMCTRA.

duznyeckue U XUMUYECKHUE CBOICTBA Keje3a U ero coenuHeHuit. OKCuabl,
rugpokcuabl U conu xeneza(ll) u xeneza(lll). ITonyuyenne u mpuMeHeHue xee3a
U €TO CIUIaBOB.

DU3NYECKUE U XUMUYECKHE CBOWCTBA MeIHU U €€ coenqnHeHui. [lonyuenue u
NpUMEHEHHE MEIH U €€ COSTMHECHHI.

[Muuk: momydyenue, (pu3MUeCKHMe M XUMHUYECKHE CBOMcTBa. AM{QoTepHbIe
CBOICTBAa OKCHJA U TMAPOKCHIA IMHKA, THAPOKCOKOMITIEKCHI IUHKA. [I[puMeHenne
IUHKAa U €r0 COeIUHCHUMH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
u3ydyeHne oOpa3loB HEMETauIOB, TOpeHue cepel, (ocdopa, xkene3a, MarHus B
KHCIIOPOZAE, H3y4YEeHHE KOJUIeKIMH «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHE
LIEJIOYHBIX U [IEJI0YHO3EMEIBHBIX METAJUIOB C BOJOW (BO3MOYKHO MCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKEJe3a C pacTBOpaMU KHCIOT U
11eJI0YEH, KaYECTBEHHbIE PEAKIIMM HA HEOPTaHUYECKHE aHUOHBI, KATHOH BOJOPOJa
YU KAaTHOHBl METAJJIOB, B3aUMOJIEWCTBHE THJPOKCHUAOB AIIOMUHHUS W LHHKA C
pacTBOpaMU KUCJIOT M ILEJ0YEH, pelIeHUue 3KCIEPUMEHTAIbHBIX 3a/a4 110 TeMaM



«l"anorenn», «Cepa u e€ coeauHEHUs», «A30T U dochop U UX COCAUHEHUSY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX HOTPYIII.

XUMUS U KU3Hb.

Ponb xumMum B o6ecriedeHu yCTOMYMBOTO pa3BUTHUs yenoBeuecTBa. [lonsrue
O HAay4yHbIX METOJaxX IIO3HAaHUS YW METOAOJIOTMA HAYYHOrO HCCIEIOBAHUS.
HayuHble TpUHLIMIIBEI OpraHU3alluil XMMHUYECKOTO NpOU3BOACTBA. [IpOMBIIIITIEHHBIE
crocoObl TOJTyYeHHUs BaXKHEUIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHCJIOTHI, MeTaHoJa). [IpomblIlIeHHbIE CITIOCOOBI MOTYUYEeHHUS] METAIIJIOB U
CIJIaBOB. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl U €ro MOCJIEACTBHUS.
Ponp xumuu B oGecrieueHnn SHEPreTUIeCKOol O€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMHUM B pa3BUTUU MEIUIVHBI.

XUMUSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obecrieyeHUH MUIIEBON 0€30MMacHOCTH.

Kocmernueckne u mapdromepnsie cpencta. beitoBas xumus. [IpaBuiia
0€30MacHOr0 HCIOJIb30BAHMS TMpPENnaparoB OBITOBOM XWMHH B TIOBCEIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEILCTBE: BAKHEUININE CTPOUTEIbHBIC MaTepHualibl (IEMEHT,
OCTOH).

XuMUS B CeNIbCKOM X03s11icTBe. OpraHM4ecKue 1 MUHEPAJIbHbIE YI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpamMHuKa.
Marepuansl 1 nekTpoHuky. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétpi: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00BbEMa, KONMYECTBA BEIIECTBA) IMPOJYKTa
peaKkuuM, €CIM OJHO W3 BEUIECTB JAaHO B BHJE pPaCTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIIEHTpPAIlUM BELIECTBA B pPACTBOPE, JOJM BBIXOJAA MNPOAYKTa PEAKUUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAHUE KaK
o0IUX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSITHHA, MPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT' O IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJIacCU(PUKALMS, MEPUOANUYHOCTb, HAOIIOACHHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.



®dusnka: Marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JEKTPOH, TPOTOH,
HEUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTCTUUECKUI YPOBCHBD,
BEIIIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, WICATBHBIN Tas,
¢u3HUecKre BEIMUNHBI, €TMHAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTtka, opraHusm, sKkocuctema, ouocdepa, MeTaboJIU3M, MaKpO-
U MUKPOSJIEMEHTBI, OCJIKH, KUPBI, YTICBOIBI, HYKIIEMHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK SHEPTHH B IKOCHCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYPCHI.

TexHoMOrUs: XUMUYECKass MPOMBIIIJICHHOCTh, METALTYPTHsI, CTPOUTCIIbHBIC
MaTepHaJIbl, CEIbCKOXO03SHCTBEHHOE TPOU3BOJICTBO, IHIIEBAs MPOMBIILICHHOCTD,
dapmarneBTHUYCCKas IPOMBIIIICHHOCTD, IPOU3BOJICTBO KOCMETHYECKHX
NpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUajOB, JJICKTPOHHAS
POMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATHBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolmUMHUCS POCCUMCKON TpaXJaHCKOWM HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh 1I€JIU U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 3a]au, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHS K MCTOPHUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMHUUYECKUMHU SBJICHUSMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBUMN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUST TIpaBUJI OE€30MacHOr0 OOpallleHus C BEHIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTIbHOH TPacKTOPHUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOILIEHUSI K NPHUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOJOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIeM MHUPE KaK O €IUHCTBE MPHUPOJbI U YEIIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUHM YCTEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM >KM3HU KAKIOTO WiieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MIPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUS JeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIEA0BATENBCKOU IESITENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEATEeNbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAay4YHbIE MOHATHUS, OTpAXaIoIINe
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHHUS U yHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC Yy4eOHbIE NeCTBUS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTH PE3YJIbTAThI IESITEIbHOCTU C MTOCTABJIECHHBIMHU LIEIISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIAacCU(PUKAIMK BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B paccMaTpUBaeMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAaMH METOJ[OB HAy4YHOTO ITO3HAHHS BEIIECTB W XHUMHYECCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CYKICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJI0OB PCIICHHWS NPAKTHYCCKUX 3a7ad, NPUMCHCHHUIO pa3InIHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHNUS, KPUTHUYECKHU OLICHUBATh e JIOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

NprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WHPOpMANMe: TPUMEHSITh MEXNpenMeTHble (du3mueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYK/1aeMOW TEMBI B XO/I€ 1UAJIOra U/Uiu
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IPH BBINIOJHEHUU
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJIaraéMblii  alropuT™M JIEHCTBUIM TpHU
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU M MPEOOPA30BAHUIO 3HAHUMN, BUIBI JCSITEIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, IHEPreTUUECKOU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CPELIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, TuOpuAu3auus aTOMHBIX OpOWTanei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHBIE), M30MepUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUHU, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHHUS, JEKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTrl, opuentanTsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCIHMHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTpAIuu
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaJbMUTUHOBAS KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TIOJOKCHUS TCOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, OEJIKOB, YIJIeBOAOB (MOHO-, IU- U TOJIUCAXaPHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HehThb, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ero mepepaboTKu U
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUID XUMUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3UWIMH  DKOJOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3aj1a4 110 PACIO3HABAHHWIO OPTaHUYECKUX BEIIECTB) C COOJIOJCHUEM IIPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHI:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISITh IICJICHAMPABICHHBIA TOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C MOCTABJICHHON y4eOHOM 3aaueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJii B 00ECIICYCHUU YCTOMUHUBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MHUPOBO33PECHHUST U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000J10YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MWOHHAs, METANIMUecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIIUM, CKOPOCTh XMMUUYECKON pEeaKINM, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCIIOIb30BaHUN BKHECHUIINX HEOPraHWYECKHUX BEIISCTB B OBITY M NMPAKTHYCCKON
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOIIHUE IMOHSITUS TPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnieckyro HomeHkiarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSACHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUECKHE PEAKIIUH 0 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUIPOIU3A;  pEaKIuu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHble TPUHIUNBl XUMUUYECKHUX MPOU3BOJICTB; II€I€CO00PA3HOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHHEe, MOJISTUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKa U B TIOBCETHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKIuyu; 3HAYEHHsS BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JTAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTAaBa HEOPTAaHMYECKHUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30macHOro0 OOpaIleHnus ¢ BEMIECTBAMU U JTAOOPATOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynol u jabopaTOpHBIM 00OpyAOBaHUMEM, OOpalleHHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUU B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

BocnuTareqbHbId  MOTEeHHHMAJ Yy4eOHOro mpeamera «JIurepatypa»
COOTBETCTBYET CJEAYHINNM LejJeBbIM opueHTupamM PaGodell mporpamMmbi
Bocnnutanuss MOY «Enoronckas COILD»:

LleneBbic OPHEHTHPHI PE3yJbTATOB BOCIHUTAHHS HA YPOBHE OCHOBHOTIO
ob1rero oOpazoBaHusI.

26.2.5.3.1. I'paxk1aHCKO-TTaTPUOTUYECKOE BOCIIUTAHHUE:

3HAIOMMA M JIIOOSIIIMI CBOIO MalyK pPOJUHY, CBOW Kpai, HMEIIIHMA
npeacrasieHue o Ponune - Poccuu, ee TeppuTOpUH, pacoiOKECHNUH;

CO3HAIOLIMN TPUHAAICKHOCTH K CBOEMY HApOay M K OOIIHOCTH TpaxaaH
Poccun, nmposiBisironyil yBaxK€HHUE K CBOEMY U JIPYTUM HapOJ1aMm;

MMOHUMAIOIINKA CBOK CONPUYACTHOCTh K TMPOIUIOMY, HACTOSIIEMY H©
OyayiiemMy poaHoro kKpasi, cBoeii Pogunsl - Poccun, Poccuiickoro rocynapcTsa;

NOHUMAKIINK  3HAYEHUE TPAXKIAHCKUX CHUMBOJIOB (TOCyAapCTBEHHAs
cuMBoOJiMKa Poccuu, CBOEro pervoHa), Mpa3aHUKOB, MECT MOYUTAHUSA TE€POEB H
3alUTHUKOB OTedecTBa, MPOSIBISIONINI K HUM YBaKEHUE;

UMEIOIINI TEepBOHAYAIbHBIE MPEACTABICHUS O MpaBax U OTBETCTBEHHOCTH
YeJioBeKa B O0IIECTBE, IPakIaHCKUX MPaBaxX U 00SI3aHHOCTSIX;

NPUHAMAIONINN  ydacThe B OKU3HHM  KJacca, 001meo0pa3oBaTenbHOM
OpraHu3aluu, B IOCTYITHOM MO BO3PacTy COIMAIbHO 3HAYUMOMN JIESITEIbHOCTH.

26.2.5.3.2. JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



YBAXKAIOIIAM TYXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOE€M CEMBH, CBOErO
HApOJa, CEMEWHbIE NEHHOCTH C YYE€TOM HAlLUOHAIBHOM, PEIUTHO3HON
IIPUHAJIEKHOCTH;

CO3ZHAIOIIMM LIEHHOCTh KAXKIOW YEIOBEUYECKOM JKU3HM, IIPU3HAIOLINAN
VHJMBUYaJIbHOCTDb U JJOCTOMHCTBO KAXKJA0I'O YEIIOBEKA;

T00pOXKeTaTeIbHBIN, MPOSBISIONIUN CONIEPEKUBAHUE, TOTOBHOCTh OKa3bIBaTh
MIOMOIIlb, BBIPAXKAIOIIUA HENPHUATHE TMOBEICHUS, MPUUUHSIONICTO (PU3HMYECKUNA U
MOPJIBHBINA BPEIl IPYTUM JIOISM, YBAXKAIOIIUNA CTAPIINX;

YMeIOH_II/Iﬁ ONCHHUBATH IMOCTYIIKHU C TO3UIIUU UX COOTBCTCTBUA HPABCTBCHHBIM
HOpMaw, OCOSHaIOH_[I/Iﬁ OTBCTCTBCHHOCTD 3a CBOU INOCTYIIKH.

Brnagerouuii mpeacTaBlieHUIMH O MHOT0OOpa3uu A3bIKOBOTO M KYJIBTYPHOTO
npoctpancTBa Poccuu, nMeromuii nepBoHavyanbHbIe HaBBIKM OOIIEHUS C JIOABMU
Pa3HBIX HAPOJIOB, BEPOUCTIOBEAAHU.

Co3Haromnii HpPAaBCTBEHHYKD M OCTETUYECKYKD LEHHOCTh JIMTEPATYPHI,
POIHOTrO 5I3bIKa, PYCCKOTO S3bIKa, IPOSBIISIOMINN HHTEPEC K YTEHUIO.

26.2.5.3.3. DcTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHBIM BOCIPUHMMATh U YYBCTBOBATh IMPEKpPacHOE B OBITY, MPUPOJE,
UCKYCCTBE, TBOPUYECTBE JIOJIEH;

OPOSIBJISIOMINI  MHTEPEC M YBAKEHUE K OTEYECTBEHHONM M MHUPOBOM
XyA0KECTBEHHOU KYJIBTYPE;

IPOSBIAIOIIMM  CTPEMJICHHME K CaMOBBIPAXKEHHUIO B pPa3HbIX BHAAX
XYyJI0’)KECTBEHHOM JEATEIbHOCTU, UCKYCCTBE.

26.2.5.3.4. ®duznyeckoe BOCIUTAaHKUE, (OPMHUPOBAHUE KYJIBTYPHI 370POBbS U
HMOIMOHATLHOTO OJIArOTOTYYHSsI:

OCpe)XKHO  OTHOCAIIUHCA K  (PU3HMYCCKOMY 3/I0POBBIO,  COOJIIOAOIIHIA
OCHOBHBIC TIpaBUJIa 3J0POBOTO M O€30macHOro M ceOs U ApYyrux JIrojaeil odpasa
’KU3HHU, B TOM YHCJIC B HHGOPMAIIMOHHOM Cpejie;

BJIQACIOIINI OCHOBHBIMHM HAaBBIKAMU JIMYHOM M OOIIECTBEHHON T'MTHEHBI,
0€3011acHOT0 MOBEACHUS B OBITY, MPUPOE, OOIIECTBE;

OpPUEHTHPOBAHHBI Ha (U3UYECKOE PA3BUTHE C YYETOM BO3MOKHOCTEH
310POBBS, 3aHATUS (PUKYJIBTYPOU U CIIOPTOM;

CO3HAKOIIMK W NPUHAMAIOMIMK  CBOIO  MOJIOBYK)  NPUHAJIEKHOCTD,
COOTBETCTBYIOLIME €U MNCUXO(PU3NYECKHE M IOBEJECHYECKUE OCOOEHHOCTH C



Y4€TOM BO3pacTa.
26.2.5.3.5. TpynoBoe BOCIUTAHUE:
CO3HAIOLIMI [IEHHOCTh TPY/Ia B KU3HU YEJIOBEKA, CEMbHU, OOILECTBA;

NPOSBIISAIOIIMKN YBaKE€HUE K TPyAY, JIOASM Tpyda, OEpeHOE OTHOILEHHUE K
pe3ysbTaTaM Tpya, OTBETCTBEHHOE MOTPEOJICHUE;

IPOSBIIAIOIINI HHTEPEC K pa3HbIM Ipodeccusim;

YY4acTBYIOIIMKA B Pa3IWYHbIX BHJAAX JOCTYIIHOIO II0 BO3pacry Tpyaa,
TPYAOBOH JAEATEIBLHOCTH.

26.2.5.3.6. DKOJIOTHYECKOE BOCITUTAHUE:

MOHUMAIOIINH [IEHHOCTh MPUPOJIbI, 3aBUCUMOCTD KU3HU JIFOACH OT TIPUPO/IHI,
BJIMSTHUE JIIO/IEN Ha PUPOJTY, OKPY>KAIOIIYIO CPELLY;

HpOHBJ’IHIOIIII/Iﬁ JII000Bb U 6CpC}KHOC OTHOICHUC K IIPHUPOIAC, HCIPUATHC
}IGI‘/JICTBI/II‘/JI, MMPUHOCAIIUX BPCO IPpUPOIC, 0COOEHHO >KUBBIM CymcCTBaM,

BBIpEDKaIOHlI/Iﬁ FOTOBHOCTH B CBOEH ACATCIIBHOCTU  IMPUACPKHUBATHCA
9KOJIOTHYCCKHUX HOPM.

26.2.5.3.7. lleHHOCTH HAYYHOTO MO3HAHUA:

BBIPXKAIOIINUN MMO3HABATENIbHBIE WHTEPECHI, aKTUBHOCTbH, JIFOOO3HATEILHOCTh
U CaMOCTOATENHHOCTh B MO3HAHWM, UHTEPEC M YBAXXEHUE K HAYYHBIM 3HAHMSIM,
HayKe;

oOnafaronuii  MepBOHAYANbHBIMU TMPEJACTABICHUSMU O TMPUPOIHBIX U
COITMATBHBIX OOBEKTaX, MHOTO00Opa3uu OOBEKTOB W SIBICHUN NPHUPOJIBI, CBI3H
YKMBOW M HE)KUBOU MPUPOJBI, O HAYKE, HAYYHOM 3HAHUU,

UMEIONUK TIepBOHAYAIbHBIE HABBIKM HAONIOJEHWN, CHUCTeMaTH3allud |
OCMBICJICHUS OTIbITA B €CTECTBEHHO-HAYYHON ¥ TYMaHUTApHON 00JIACTAX 3HAHUS.
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