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[Iporpamma 1o XMMHUHM Ha YPOBHE CPEIHEr0 OOLIEro 0Opa3oBaHUsl COCTaBIEHA
Ha ocHoBe TpeboBanuii PI'OC COO u ¢enepanbHOi padouyeil Mporpammsl
BOCTIMTAHUS.

COJEPKAHUE OBYYEHUA

10 KITACC OPTAHHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHN4YeCKUX COCTMHECHUH.

DONEeKTpOHHOE CTPOEHUE aTroMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmMbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). TUIbl epekppIBaHUsI aTOMHBIX OpOUTanel, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeohuie u deKTpodue.

Teopuss cTpoeHuss opraHudeckux coeauHeHnid A.M. byriepoBa u coBpeMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTHI).

[IpencraBnenue o kiaccupukanuu OpraHUuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOMN
rpynmne. 'omonorus. 'omonoruueckue psapl. CucremMarnyeckass HOMEHKIATypa OpraHu4ecKhX
coequaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH B OPTaHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHHUsl BEIIECTB U MX INpEBPAIlEHUIl: 03HAKOMIIEHHUE C
oOpa3laMu OpraHM4YecKuX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILICHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUlaBlieHUE, OOyIJIMBaHHE U  TOPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIeN MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonoruyeckuil psj ankaHoB, oOmias Gopmyna, HOMEHKIIATypa U U30MEpHUS.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY aJKaHOB, SP°-rHMOpHAN3aLMs ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. Ou3nueckue CBOICTBA aKaHOB.

XUMUYECKHE CBOWCTBA ANKAHOB: PEAKIUU 3aMEIICHUsI, N30MEPHU3aIUH, JeTUIPUPOBAHMUS,
UMKIU3alliY, THPOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHHU3ME peakUui
pasuKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npuposae. CriocoObl MOTy4eHUsI U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U n3omepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAaH, IUKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, SP’-rHOpUIM3alMs aTOMHBIX opOuTaneii
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U TeoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHSA, 3aMEIIEHHUS B O-



[IOJIOKEHUE ITPU JABOMHOW CBA3M, NOIuUMepu3auuu U okucieHud. lIpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakiiui Ha ABOHHYIO CBsI3b. CHIOCOOBI NOTYYEHHUS M IPIMEHEHHUE AIKESHOB.

Ankamuensl.  Knaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTM  AJIEKTPOHHOTO  CTPOCHHA M XUMHUYECKHUX  CBOMCTB
conpsbKEHHBIX UeHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX JMEHOB.
CriocoObI mosTy4eHHs 1 IPUMEHEHHE alIKaEeHOB.

AnkuHbl. ['OMONOTHYeCKHiA psii aTKUHOB, oOmIas GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKHHOB, SP-THOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. PuzMyecKue CBONCTBA AJIKWHOB. XHWMHYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOIUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakuuu Ha TpoilHYyI0 cBsi3b. CriocoOsbl
MOJIy4Y€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OeH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa OEH30J1a U €ro roMOJOroB: peakluu
3aMeleHusi B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJuKalle, peaklUHU MpUCOeIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBnenue 00 opueHTHPYIOLEM JAEHCTBUM 3aMEeCTUTENeH
B OEH30JIbHOM KOJIbII€ Ha MPHUMEpE AJKWIBbHBIX PaUKaloB, KapOOKCHIIbHOM, THIPOKCHIIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Tpuponnsrit ra3. Ilonyrasie HedTsHBIC Ta3bl. HedTh U e€ mpoucxoxaecHue. KaMeHHBIHM
YroJib M TPOJIYKTHI €ro mepepaboTku. CrocoObl mepepadOTKH HEPTH: MEpPEroHKa, KPEeKHHT
(TepMuYecKkui, KatanmuTuueckuii), pudopmunr, nmuponu3. [IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enetnyeckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIE€BOJOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOJAHBIX YIJIEBOJOPOA0B. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUAaHOTPYIIy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHHPTOBOrO  pacTtBopa mEnouyn. BzaumopelictBue
JUTajJoreHaJIKaHOB C MarHueM U HHMHKOM. [loHATHE O MeTamioOpraHM4ecKHX COETUHEHUSX.
Hcnonb3oBaHue TallOTEHIIPOM3BOJIHBIX YIIIEBOJAOPOJOB B ObITY, TEXHHUKE U MPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKCIepUMEHTANIbHBIE METOJbl H3YYEHHUS BEIIECTB M HX MPEBpalICHUIl: H3ydeHHE
(bu3MyecKux  CBOMCTB  YIIIeBOJOPOJIOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIIHiA
YIJIEBOJOPOJOB Pa3IMYHBIX KIaccoB (oOecliBeunBaHWE OPOMHOM WM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajusi, B3aHUMOJICHCTBHE alleTHJIEHa C AaMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YTIepola M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
MOJIyueHUE ATHIIEHA W H3y4YCHHE €ro CBOMCTB, O3HAKOMIIEHHE C Kosuekuusamu «Hedts» u
«Yromb», ¢ oO0paslamMu IjactMacc, KaydyKoB M PE3HHBI, MOJIEIMPOBAHUE MOJIEKYJ
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconep:xamme opranndecKkue COeAHHEHHUS.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha NIpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas popmyna, u3oMepus, HOMEHKIATypa U Kiaccu(uKaus.
@u3nYeCKUEe CBOICTBA NPENEIBHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHYECKHE CBOWCTBA: pPEAKIMM 3aMEIEHUs, JAeruapaTalui,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU ¥ HEOPraHNYEeCKUMU KrciaoTaMu. KadecTBeHHas



peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHOJIa U METaHOJa Ha OpPraHu3M YeJOBEKa.
CriocoObI MOJTy4eHUsT ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHbIe CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMHM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTaMM, Ka4eCTBEHHAs PEaKIvs Ha MHOTOATOMHBIE cupThl. [IpencraBieHue o MexaHusme
peakuuii HykieogmibHOro 3aMmenienus. JleiictBue Ha opranu3m 4enoBeka. CriocoObl MoTydeHust
Y PUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHrEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JBbHOTO sipa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KaduecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocth ¢deHona. CrnocoObl TOJMydyeHUS W NpUMEHEHHue (deHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunbpHble COCNMHEHHMS — aNbJCTHABI W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMosiorueckue psbl albIeruJ0B M KETOHOB, oOmas Qopmyrna,
n3oMepusd U HOMeHKiIarypa. Du3znyueckrne CBOWCTBA AJIbJECTU/IOB W KETOHOB. XWUMHYECKHE
CBOWMCTBA QIBJCTHIOB W KETOHOB: peakiuu mnpucoequHeHuss. OKUCICHUE albJCTH/IOB,
KaueCTBEHHBIC peakmuu Ha anbaeruapl. CrocoObl TOJNydeHUS W TMPUMEHEHHE allbJIETHI0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdyeckne CBOWCTBA OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BoaoponHbie CBSI3M MEXIy MOJIEKYIaMH KapOOHOBBIX
KHCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepudUKaluM, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX dpupax. MHOTO0Opazne kKapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, NAJbMUTUHOBAS, OJICUHOBAs, JIUHO/NEBAs, JUHONEHO08as KUCIOThl. (CrnocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxublie >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, U30Mepus 1 HOMEHKJIATypa.
Ouznyeckne U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupsl. Ctpoenue, puznueckue ¥ XMMHUYECKHE CBOICTBA UPOB: TUAPOJIN3 B KUCIOH U
esoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KucnoT. JKupsl B ipupo/e.

MBpbLI4 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
noynMcaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBoOIlcTBa M HaxoxkjaeHue B mnpupoge. DotocuHTes. XUMHUYECKHE CBOICTBa
[JIFOKO3bl: PEAaKIMU C Y4YacTHEM CIHUPTOBBIX M albACTUIHOM TpyHn, CHOUPTOBOE U
MOJIOYHOKHCTOE OpokeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HauYeHHWE B IKH3HEACATEIHbHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAKTo3a. BoccTaHaBmuBawImHne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxxneHue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, TJIIMKOT€H M 1emunono3a. CTpoeHue MaKpOMOJEKYI
Kpaxmania, TJUKOTeHa M UeUIono3bl. (Du3nueckrue CBOWCTBA Kpaxmalla M LEJUIIOJIO3BL.
XUMUYECKHE CBOMCTBA Kpaxmala: THAPOJIU3, KAUeCTBEHHAs pPEakKiUsi C MOJAOM. XUMHUYECKUE



CBOMCTBA LEJITIOJIO3BI: THAPOJIN3, TOTydeHHe 3()UpoB 1euto036l. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).

DKCHepUMEHTAIbHbIE METOJbl M3YyYEHUs BEUIECTB M UX IMPEBpAIICHUN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICHCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
cnupTa B alpJerHj] Ha PACKAIEHHOW METHOW IPOBOJIOKE, OKHCICHHWE HTHJIOBOTO CHUPTa
JUXPOMATOM Kajusi (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIC PEAKIIMK Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peaxkius rioumnepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBOMCTBa pacTBOPA YKCYCHOM KUCIIOTHI, B3aUMOJAECHCTBHE
pactBopa TIIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCMEPUMEHTAIBHBIX 33714 0 TeMaM «CrnupThl U peHoby, «KapOoHoBbie KHCIOTHI. ClI0XKHBIC

3(huUpBI».
A3oTcoaep:xaliue OpraHu4ecKkue coeJHHEeHUs.
AMUHBI — OpraHM4eckue Mpou3BOAHbIE ammuaka. Kiaccudukanuss amMHHOB:

anudaruyeckue U apomMaTHUeCcKre; IepBUYHbIE, BTOPUYHbIE U TpeTU4Hble. CTPOEHHE MOJIEKYII,
obmas dopmMyia, u3omMepusi, HOMEHKIaTypa U (PU3UUECKUe CBOMCTBA. XHUMHUYECKOE CBOMCTBA
aJ'II/ICbaTI/I'-IeCKI/IX AMHWHOB: OCHOBHBEIC CBOﬁCTBa, AJIKUJIMPOBAHHC, BSaI/IMO)IeﬁCTBHe MEPBUYHBIX
aMUHOB C a30THCTOM KHCIO0TOH. COoNIN aIKMIIaMMOHHSI.

AHUIUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. CtpoeHune aHwinHa. B3aumuoe
BJIMAHHUC TPYIIII aTOMOB B MOJICKYJIC aHHJIMHA. OCO6€HHOCTI/I XUMHUUYECKAX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHuiauH. CrocoObl MOJMy4eHHs U MpPUMEHEHHE anupaTHYecKUX
amMuHOB. [lorydeHne aHmIMHA U3 HUTPOOEH301a.

AmvuHokuciotel. Homenkmarypa u  wu3omepusa. OTthaenbHble TPEACTABUTENH  O-
aMHUHOKHUCIIOT: TJIMIUH, allaHuH. Pu3ndyeckrue CBONWCTBA aMHUHOKHCIOT. XHMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCAMHCHHH, PEaKIUs TOJUKOHICHCAINH,
00pa3zoBaHUe MENTUIHON CBSI3U. buosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3
MENTUIOB.

benku kak npupoaHbie moiaumepbl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
OeNnKOB. XMMHUYECKUE CBOMCTBA OCJKOB: THAPOJM3, ACHATYpAIUs, KaueCTBCHHBIC PEaKIMH Ha
Oenku.

DKCHEepUMEHTAIBHBIC METOJIbI M3YYCHHsI BEIIECTB M HMX IMPEBpAICHUN: PacTBOPCHHE
OCJIKOB B BOJIE, JICHAaTypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJep)KaIllue OPraHUYECKHE COCIUHEHUS» |
«Pacmno3HaBaHue OPraHUYECKUX COCTUHCHUI.

Brbicokomosieky isipHble cOeTHHEHUS.

OcHOBHbBIEC TOHSATHS XUMHH BBICOKOMOJIEKYISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPH3AIMK, CpeaHss MoyeKyispHas wmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

[TomumepHbIe MaTepHuabl. [TmacTmaccer (monMATHIICH, TIOJIATIPOTIMIICH,
MOJIMBUHUIIXJIOPU/I, MOJINCTUPOJL, MOJINMETHIIMETAKPHIIAT, MOJIMKapOOHATHI,
nonua THIIeHTepedTanar). Y Tunmsanus u nepepaboTka MmiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, U30MPEHOBBII) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHus (TeroH, KeBIap, JIEKTPOIPOBOISIINE
MOJIUMEPBI, OHOpa3naraeMbie TOJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonexyaspHOd popMyiibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUU W/HIIM UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MPH HM3ydeHHUH opraHundeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (hakT, rumoresa, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHHME BEUIeCTBa, (PU3MYECKUE BETUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOHTaNsIM. OIJEKTPOHHbIE KOH(MUTypaluu aTOMOB D3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPyIMIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTHS
U juinHa cBsi3u. llospHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHMEM (Ha NpPHUMEpPE COECIUHEHHUI 3JEMEHTOB BTOPOIO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOTO CTPOEHHUs. THIBI KpHUCTaNIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJsipHas ~ KOHIEHTpanus. HacelllleHHble W HEHaCBILEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMHUUECKUX PEaKIUil B HEOPraHNYECKOW U OpraHu4ecKOl XUMHUH. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakuuu. Karanus u katanuzatopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JABJICHHE U KOHILIEHTPALMM BEIIECTB, y4acTBYIOIIMX B peakuuu. I[Ipunmun Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHsI BEUIECTB M HUX MPEBPALICHUIN: pa3JI0kKEHUE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3y4EHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu H
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. Ilonydenue, pusnueckue U XMMHUYECKHE CBOMCTBA: PEaKUMU C METAlJIaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponpl. BaxHeimne KUCIOpOACOAEpkKAIIUE COECOUHEHMS TaJOreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A3oT. HaxoxneHwe B Tpupojae, CIOCOObI TMONydeHHs, (DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupojie, CrocoObl MONTy4YeHHS, (DU3NUECKHE W XUMHYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUYECKHE CBOMCTBA TPOCTHIX BEHIECTB, 00pa3oBaHHbBIX yriepomoM. Oxcupa yriaepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €T0 COEIUHEHUI.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanyueckoi cucTeMe XUMHUYECKUX AIeMeHTOB. OCcoOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUIPOMETAILTYPTUs, MUPOMETALTypTus, eKTpomeTaiutyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
AJIeMEHTOB. Maruuii M Kanblil: moiydeHue, (U3UYECKUEe U XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeMHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTepHble CBOWCTBA OKCHIA W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHi. Baxuenmune
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

du3nyecKUe U XMMUYECKUE CBOMCTBA MeI U €€ coenuHeHuil. [lonyyenrne u npumeHeHue
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPeHHE cephl, ¢Gocdopa, kene3a, MarHWs B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJle3a ¢ pacTBOpaMU KHUCIIOT M IIeJIouel, KaYeCTBEHHBIE PEaKIMi Ha HEOPTraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa u e€ coequHEeHUs», «A30T U pocop U UX COeAUHEHU», «MeTaulbl TJIaBHBIX MOATPYIII,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITIIICHHBIE CITIOCOOBI MOTYYCHHUST BaXKHEHIIINX
BEIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumMun B o6ecrieueHuN SHEPreTHYeckoil 6e30MacHOCTH.

Xumus W 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa Ui 00bEMa ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET IMpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEaKiuu, €CId OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALIUM BEIECTBA B PAacTBOPE, JIOJM BbIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU U3YyYEHHH OOIIeH M HeOpraHM4eCKOW XHUMHH B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIacCUPHUKAIMI, T[EePUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHus, CKOPOCTb, JHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHMHOBBIE KHUCIIOTHI, (DEPMEHTBI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas IPOMBIIUIEHHOCTh, (apMalleBTUYECKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICJICHBI CJICIYIOIINAE COCTABIISIONINE: OCO3HAHUE OO0YJAIOIIMMUCS POCCUICKOM TpaTaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHMUSI, IKOJIOTUUYECKON KYJIBTYpPHBI; CIIOCOOHOCTh CTaBUTH IIEJIU U CTPOUTDH KU3HCHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3zoBaTeIbHON JESATETHLHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 0043aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENLHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAMe Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPH aHAJN3€ PA3JIMYHbIX BUJIOB Y4eOHOM JeATEIbHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY M HAyYHOMY HAclEIHI0 OTEYECTBEHHOMU
XUMHUH;

YBOXEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yNbTaT JIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U MTPAKTHKOB;

MHTEpeca M I[O3HABATEIbHBIX MOTHBOB B TOJYYEHHHM U TMOCIEAYIOIIEM aHalu3e
nH(OPMALIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSMH, H
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJCHHE U TIOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHNS KYJIbTYPhI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JIEATEIHLHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBHUIYAJIbHOM TPACKTOPUU OOpa3oBaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUUYECKH TI€JIECO0OPA3HOT0 OTHOMIICHHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TPUPOOTIOIB30BAHMUS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpPHI, OTIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPUPOJbI M YEJOBEKa, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTECH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI00abHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE HAayYHBIX (DAaKTOB M MMEIOIIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOUW KapTUHBI MHUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  y4eOHbIe  neiicTBHs  (TMO3HABAaTelIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWS W YHHBEpCAJbHbIC y4eOHBbIC ACHCTBUS B IO3HABATEIBHON U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O O3HAHMS BEILECTB U XUMUYECKUX PEaKIUii;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMH CAaMOCTOSTEIBHOTO TIUIAHUPOBAHUS W TPOBEACHUS YYCHHYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB IMIO3HAHMUSI.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluend: TPUMEHATh MEXINpeAMeTHble ((U3UYeCKue M MaTeMaTHYEeCKUE) 3HAKU H
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UEH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTI>I II0 MCCIEAOBAHHUIO CBOMCTB N3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aeicTBUA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESATEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIYyYSHHsI HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTPaMMbl IO XMMHUHU Ha YrilyOJEHHOM YpPOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrelupUYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUbI ACATCIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUA U NPUMCHCHUIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MECTE€ W 3HAYCHHH OPTraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur MmMpooOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTUH
MEIWIMHBI, CO3JaHUU HOBBIX MAaTEpPHajOB, HOBBIX HCTOYHHUKOB JHEPTHH, B OOCCIICYCHUU
paIMOHATFHOTO TPUPO/IOTIONB30BaHuUs, B (OPMUPOBAHIH MHPOBO33PEHUS U OOIICH KyIbTYpPbI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHUH, KOTOpas BKIOYACT: OCHOBOIIOJATAIOIINE
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJIHM, OCHOBHOEC W BO30YXIEHHOE COCTOSIHUSI aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEICHb OKHUCIICHHS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (T€OMETpUYecKasi, ONTHYECKasl),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpPraHUYeCKUE COCIUHCHHS, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuit 3akoH J[. V. MenneneeBa, Teopusi CTpOSHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHs DHEPTUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAHHSI
MPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SBICHHI, TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIHUSHHHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbIi 3QdexThl, opueHTanTsl | u |l pona); dbakronormueckre cBeleHUS O CBOMCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIC MTPU3HAKU MMOHITHHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JIJIsl COCTABIJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI MOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIIIEKHOCTh U3YUEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarmdeckoid HoMmeHkiarype (IUPAC) u mpuBoanTh TpUBHAIBFHBIC Ha3BAHHUSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHMYeCKUX BELIECTB (ITWJIEH, AaleTHJIeH, TOIyoll,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
coeMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJIKAaHOB, AaJKEHOB, aJKaJWEHOB, AaJKUHOB, apOMATHYECKUX YIIJIEBOJOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKJIy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIHOHHOW CHOCOOHOCTH OPraHMYECKUX COCAMHEHWN OT KPAaTHOCTH WU THIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOIIOJEHUHM, H3MEPEHHH, MOJICIUPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE OMNEPAlMH  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHUYECKOU CbOpMYJH)I BeIIeCTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TIOCIIEACTBUS OBITOBOH W TPOU3BOJCTBEHHOW ESITEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘-IeHI/Ie " U3Yy4YCHUC CBOWCTB OpPraHN4YeCKUX BCIICCTB, KAYECTBCHHBIC pPCaKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBuil  0e30MacHOTO  OOpalleHuss C BellecTBaMH U JJaOOPaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00pa3HOr0 TOBEACHHS B OBITY W TPYIOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, IOHUMas cMbich nokazarens [1/1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHUYecKas XUMHS
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poJiu B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHSA, B PELICHUM MPOOIEM KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH 0OOO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHPOTHON CPEE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSHHSI aTOMa, THOpHIU3aIUs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKas pEIIETKA, XUMHUYECKass PEaKlus, PacTBOp, AIEKTPOJIMUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakiuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUU M 3aKOHBI (TEOPUS]  DICKTPOIUTHUYECKOM
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUMN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEMIECTB B OBITY M MPAKTHYECKOW NEATETLHOCTH YeIOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHMII;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTIPEEISTh BaJICHTHOCTh M CTETICHh OKUCIICHHUS XUMHUYSCKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3U W THUIA KPUCTAUTMYECKOW PEmETKH, OOMEHHBIM M JIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JUYHBIM MPU3HAKAM (YUCITy M COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PACKpbIBATh CMBICH Mepuoaudeckoro 3akona JI. U.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBOro—4yerséproro nepuonoB Ilepuonnueckon cucremsr .M.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHX OJJIEMEHTOB U HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BELIECTB PAa3JIMYHBIX KJIACCOB, NOATBEPXKIATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peaKnuii MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHCa 3TUX PEeaKIHii; peakuil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMUYECKOTO PAaBHOBECHUS O] BJIUSHUEM BHEIIHUX Bo3aencTBui (npunnui Jle Hatense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIIJIEHHOCTHU U B OBITY C TOYKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), HUCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS NPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHATUSMU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PacCTBOPE» U «MOJISIpHAsi KOHIIGHTpAIlMsI»; MacChl BellecTBa Wid o0bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesioueld ¢ M3BECTHOM CTENEHbIO JUCCOIMALMU; Macchl (00bEMa, KOJMUYECTBA BELIECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUUN
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Yy4YEeHHUE BIUSHUS pPa3INYHbIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOW pEaKINH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMSA, MPEACTaBIATh B pa3IMyHOM (opMe pe3ynbTaThl 3KCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBIMOJHEHNUIO JTAOOPATOPHBIX XMMHMUYECKHX OIBITOB, SKOJOTHYECKU LEIeCO00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOTO JCHCTBHS HA >KUBBIE OpPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmainuu, MuTEpHET M Jpyrue), KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
IT i .T
11 crpoemoprammcerix cocumenii AM. |8 biiorera L1OK
' P P 8 e https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenvHblE YrIIeBOAOPOIBI — AJKAHBI, 5 bu6mmoreka [IOK
' [UKJIOAJTKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bu6mmoreka [IOK
' aJIKaJMEHBI, AIKHUHBI https://m.edso0.ru/d69df650
bub OK
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 hgp:j;:;:;iilru 14694650
24 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB M MX 4 bubnmuoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 l"aoreHnIpon3BOAHBIC YTIIEBOIOPOIOB 4 1 bubmmorexa LIOK
' P FHIPIE YHICBOAOPOA https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs
bu6mmoreka [JOK
3.1 . O 11 1
Crptst. berion https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbI. KapOoHOBBIC KUCHOTHL. CIIOXKHBIC https://m.eds0o.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
bubmmoreka [{OK
4.1 AMUHBL. A .b 12
L AMHHOKHETOTRL BETIH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIIpHBIE COCTMHEHUSI 6 bubamorexa LOK
' P A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 xacc

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ HpOrpPaMMbI Konrpoabnbie | Ilpakruueckue | (uupposbie)
Bcero padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
) CTI_;;:eHZIe aT:CMZ. I;Ieznzn:qecmﬁescaxon ] Butmorexa LOK
. " HOQUYECKasa CUCTEMA XUMHAYECKUX
pHO https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIb! https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
Crajint https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Mertoapl 1103HaHUS B XUMHUHU. XUMUS U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM NPOT'PAMMBI CPEJTHET'O

OBLIEI'O OBPA3OBAHUA

Kox
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOUINE TOHATHS (XUMHYECKUH IJIEMEHT, aToM, W3O0TOIIHI,
ANIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHWE aTroMma, HWOH, MOJIEKYIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTb, CTETIeHb OKHCIICHHS,
XAMUYECKas CBS3b (G- W T-CBA3b, KpAaTHBIC CBS3M), THOpUIU3AIMS
aTOMHBIX OpOWTaNel, KPHUCTAUTUYECKass pemeETKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIApHasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCNEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIH
ckeneT, (yHKIMOHANBHAs TPYNINaA, paJdKall, HW30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpudeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COCTUHEHUS, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (yrieBoIbl, JKUPHI, OCIKH), MOHOMED, TTOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COSAUHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuidl (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SHAOTEPMHUUECKUE, PEaKIIMM MOHHOrO oOMEHa, TOMO- U T'eTepOreHHbIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, IEKTPOIUTHI, HEIIEKTPOIMTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTENEeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW  peakiuw,

XHUMHNUYCCKOC paBHOBeCI/Ie)

1.2

TEOpPUU M 3aKOHBI (TEOpPUS XHUMHYECKOTO CTPOCHHS OpPraHHMYECKUX
BemiectB A.M. byrnepoBa, Teopus >IEKTPOIUTHYECKON TUCCOLMAINHY,
[Tepuognueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHMUs, JIKAIIUE B OCHOBE NMOHUMAHMUS NMPUYUHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

MMPEACTaBJICHUA 0 MCXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

MNPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl“I/I‘-IeCKI/Ie CBCIACHHUA O CBOfICTBElX, COCTaBC, TIIOJYYCHHU U




0€30IIaCHOM  HCIOJIb30BaHUM  BAKHEHIIUX  HEOPraHWYECKUX |
OpraHMYECKHUX BEIIECTB B OBITY M IPAKTHUECKOH JESITEIBHOCTH

YCJI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KUCJIOThI, aMMHaKa, MCTaHOJIa, Hepepa60TKH

HedTH)

ChopmupoBaHHOCTH YMEHUU BBISBIISTH:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3Y4YCHHBIX HOHﬂTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMUC IIOHATHUA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX NPEBPALCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TOHSITUSIMH U TIPEACTABICHHUSIMHU
IPYrUX MPEAMETOB Jyisi 00Jiee 0CO3HAHHOTO TOHMMAaHUSI U OOBICHEHUS

CYITHOCTHU MAaTCPHUAJIBHOTO €IUHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaMMCHOBAaHUA XHUMHWYCCKHUX COC}II/IHeHI/Iﬁ MCKAYHApPOJHOI0 COrO3a
TeOpeTquCKOﬁ n HpI/IKJ'IalIHOI\/’I XMMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIMUXCA K HW3YUCHHBIM KiIacCaM OpPraHn4eCKux H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (OpPMYn HEOpraHHMYECKUX
BEILECTB, MOJEKYISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

Y CKEJIETHBIX) (POpMYJT OpraHUYECKHUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4a€MbIX XUMHUYECKUX 0OBEKTOB

4.2

OPraHn4cCKrME BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromumx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, HU3MCHCHHIO CTEIeHeH  OKHCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I peakunu, y4aCTuro KaTaJ'II/ISaTOpa)

ChopmupoBaHHOCTh YMEHHSI XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenpeneeBa U UX BAJICHTHBIE BO3MOXHOCTH, UCIIOIB3YS MOHATHUS S-, p-,

d'BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU

C(i)OpMI/IpOBaHHOCTB YMCHHA OOBSACHATH 3aKOHOMCPHOCTH H3MCHCHUA
CBOMCTB XMMHMYECKHUX DJIEMEHTOB H O6pa3yeMBIX MMM COCIUHEHHUH II0

NepuoiaM U rpymnmnam




ChopmMupoBaHHOCTE YMEHHSI COCTaBISTh YPABHEHUS XUMHUYCCKUX

! peaKuii ¥ pacKphIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHUS
' AJIEKTPOHHOTO OaJlaHCa ITHX PeaKIUn
YpaBHEHUsS PEAKIUi pa3IMIHBIX THUIIOB; TIOJHBIE W COKpAIIEHHBIE
7.2 YpaBHEHUS PEaKIUii HOHHOTO OOMEHA, yIUTHIBAS YCIOBHS, IIPH KOTOPBIX
9TH peakluy UAYT 10 KOHIIA
73 peakuuii TUAPOIN3a, PEaKlHnil KOMILIEKCOOOpa3oBaHUs (Ha MpUMeEpe
' TUIPOKCOKOMITIICKCOB IIMHKA M aJTFOMUHUS )
8 CpopMHpPOBAHHOCTH YMEHHS TIOATBEPKIATh:
Ha KOHKDPETHBIX TMPUMEpPAX XapakTep 3aBHUCHMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPTaHWYECKUX COCIUHEHHH OT KpaTHOCTH | THIIA
8.1 KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BJIMSIHUSI aTOMOB M T'PYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKe OT OCOOCHHOCTEH pean3aIiii pa3InIHbIX
MEXaHH3MOB TPOTCKAHUS peaKIIni
8.2 XapaKTepHbIe XHMHYECKHE CBOWCTBA BEIICCTB COOTBETCTBYIOIIMMH
' IKCIIEPUMEHTAMH U 3alTUCAMHU YPAaBHECHUH XUMUYCCKUX PEaKIIHA
ChopMUpOBaHHOCTh yYMEHHS XapaKTepHU30BaTh COCTaB W BAXKHEUIIHE
CBOWCTBA BEIECTB, NPUHAUICKAIUX K OMNpPEICICHHBIM KilaccaM H
9 rpyImnaM CoeTuHEHNUH (TPOCThIE BENIECTBA, OKCHIIBI, TUAPOKCHIBI, COJIH;
YTJIEBOZOPOIBI, IIPOCTHIC APUPHI, CIUPTHI, (HEHOJIBI, AITbACTH/IbI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CIIOKHBIC S(HPBI, KHUPbBI, YIICBOJBI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopMUPOBaHHOCTh yMEHHSI TPOBOJUTH PACUETHl IO XUMHUYECKUM
10 dopMynaM M ypaBHEHHSM XHMHUYECKUX DPEaKIUH C WCIOJIb30BaHUEM
(U3NYECKUX BEITMYUH:
Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOJYKTA PEAKIMH, €CIIH OJIHO
10.1 W3 UCXOJIHBIX BEIIECTB JJAHO B BHUJIC PACTBOpA C ONPEACIEHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA MIIH JaHO B U30BITKE (MMEET MPUMECH)
10.2 MacCOBOU Wi 00BEMHOM JIOJTH, BBIXOJIa MTPOAYKTA PEaKIHH
10.3 TEII0BOTro 3 heKTa peaKiuii
104 00BEMHBIX OTHOLICHHUI ra30B
10.5 0 HAXOXKICHUIO XMMHUUECKOM (hOPMYIIBI BELIECTBA
Bnanenue cucreMol 3HaHMM O METOJAX HAay4YHOTO TO3HAHUSA SIBICHUU
11

OprUpOAbl, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHATH

OTW 3HAaHUA IPU ISKCICPUMCHTAIIBHOM HCCICIOBAHUN BCHICCTB W JIA




OOBACHEHHS XUMHYECKUX $IBJI€HI/II>'I, HMCIOIIUX MECTO B IMPUPOLIL,

HpﬁKTH‘-IGCKOfI JACATCIBHOCTHU YCIIOBCKA U B HOBCCHHCBHOﬁ JKHU3HHU

12

CdhopMupoBaHHOCTE YMEHHS TPUMEHATH (MCIOJIB30BATh) 3HAHUS O
COCTaB€ W CBOMCTBaX BEMICCTB [UISI JKCIEPUMEHTAILHON TMPOBEPKHU
TUINIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuMid UM MPOTHO3UMPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CHUCTEMHBIC XMMHYECKUE 3HAHUS Ui OOBSICHEHUS W TPOTHO3HPOBAHHS
SIBJICHUM, HMMEIOIIMX €CTECTBEHHOHAYYHYIO TMPHUPOAY; HJsl TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJYYeHHE M H3YYCHHE CBOWCTB HEOPTraHUYECKUX U
OpPraHMYeCcKHX BEIIECTB, KAUYECTBEHHbIE pPEAaKIHUU YIJIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJICOACPIKANINX OPTaHUYECKUX BEIIECTB,
pereHue AKCTIEPUMEHTAIBHBIX 3amad o pacro3HaBaHHIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHI
Oe3omacHoro  oOpamieHuss C  BewmecTBaMM U JabOpaTOpHBIM
obopynoBanueM; GOpMYIHPOBATH IEJIA MCCICIOBAHUS; TIPEACTABISTH B
pa3nmuuHON  (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh YMEHHS OCYIIECTBIITH IEJICHANPABICHHBIA TTOMCK
XUMHUYECKONU MH(OPMAIUK B pa3TMIHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4YHas JIMTeparypa, CpelcTBa MaccoBOi HHpoOpMaImH, ceth MIHTepHeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKyH0 HH(popmaimio,
nepepadaThiBaTh €€ W KCIOJb30BaTh B COOTBETCTBHUH C ITOCTaBJICHHOM

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCT,  YMEHHSI INPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBaTh MH(MOPMAIMIO C TMO3MIMKA HKOJOTHUECKON Oe30macHOCTH
MOCJEeICTBUM OBITOBOM M MPOHM3BOJICTBEHHOHN AEATEIBHOCTH YEIIOBEKa,
CBsA3aHHOW C miepepaboTKON BemecTB; CGHOPMUPOBAHHOCTH YMEHHM
OCO3HaBaThb  OMACHOCTb  BO3ACUCTBUSL HA  JKUBBIE  OPraHU3MBI
ONpe/IelIEHHBIX BEIIECTB, IOHUMAs CMBICI T[IOKa3aTels MpeleibHOM
JOMYCTUMOM ~KOHIIEHTpAaIluM, W TIOSCHATh Ha TpUMEpax CIOCOObI
YMEHBILEHUS U MPEIOTBPAIIEHHS X BPEIHOTO BO3ACUCTBHS HA OPraHU3M

YCIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D I10

XUMHUHN

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPIeTUUSCKUX YPOBHEH atoMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC S7€KTPOHBI

1.2

[lepnognueckas cucrtema xumudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckut cmpicn [lepuoamueckoro 3akona .M. MenpaeneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH 10
MepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BaneHnTHOCTB. DIEKTPOOTPUIIATENLHOCTh. CTENEHh OKUCICHUS

1.4

Buapl xumudeckol cBs3u (KOBaJeHTHAs!, MOHHAS, METALTHYECKAs, BOJOPOIHAS)
1 MEeXaHU3MBI e€ 00pa3zoBaHus. MeXMOJIEKYIIpHbIE B3auMoAeCcTBUsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHsl. THmbl KpUCTATUIMUYECKUX

peéTOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKOM PEIIETKI

1.5

Xumudeckass — peakmus.  Knaccudukamwss ~— XMMHAYECKMX — peakiuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (DaKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMudeckux peaxkiuii. TepMoxumMuueckrue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYecKoe paBHOBecue. DakTOpbl, BIUAIOIIME Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuranms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PAaCTBOPOB BCHICCTB: KHCJIAs, HeﬁTpaﬂLHaﬂ, mecJIo4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHA

1.10

IM'aaponus coneit. MonHoe npousBeaeHue BoAbl. Bogopoansliii nmokazarens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUs. HacpllieHHBIE W HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHMs)) W MX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHNM4CCKUE BCIICCTBA U NOHBIL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneil aToMOB yrjiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XWMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHUYECKUX BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuno 3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHUA U PAIUKAJIBHOT'O 3aMCIICHU A

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUUYECKHE CBONCTBA alIKaJHEHOB: pCakiun MpUCOCANUHCHUA

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THIPUPOBAHUE, THApATAlUs, THAPOraJOreHUPOBAaHHE) KaK CIIOCO0 IMOJIyYeHHUS
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH Ul CBAPKH U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYMIBI, C  TaJOreHOBOJOpPOJaMH  KaK  CHOCO0  MOJy4YeHHs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHosa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs >STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaeruapl. XMMHUYECKHE CBOWCTBA TPEACTBHBIX albICTHIOB: THIPUPOBAHHC;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomydenue mpenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHUPTOB, THIpATallMs aleTWieHa. AIIeTOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcakiimn C Yy4aCTUCM CIIMPTOBBIX H




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBarome M HEBOCCTAaHAaBJIMBAKOUME aucaxapuiael. ['miaponus
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukored. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUIKOJIO3bI: THAPOJIN3, MOJy4EHUE
¢upoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHUCJIOTaMH, OpPOMHOM
BOJOW, oOkucieHue. llolyueHMe aMMHOB QJIKWJIMPOBAHMEM AaAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusl. OCHOBHBIE AMUHOKHCIOTHI, OOpasyrouiue Oenku. XHUMHUYECKHe
CBOMCTBa O€NKOB: TMAPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peaKIuy TMOJIMMEpU3aIllui U ToJuKoHaeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[PIHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacClio3HaBaHWEC OPraHN4YCCKNX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KU3HD

4.1

XuMHsi B TIOBCEAHEBHOW >Ku3HHM. [lpaBuna Oe3ormacHOW pabOTBl C €IKUMHU,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XUMHUSl U SHEpPreTuKa: NMPUPOAHBIM M MONMYTHBIM HedTsIHON
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMHYeckoro 3arpszHeHus. IIpoGiema OTXOJOB M MOOOYHBIX IPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6I.L[I/Ie NpEACTAaBJICHUA O IMPOMBIINIJICHHBIX crocobax MOJIYYCHHUA XHUMHUYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

MPOMBIIIUICHHOCTH
5 Tunsl pacu€THbIX 3314
51 Pacuérel maccel BemecTBa ik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
' Macce WM 00bEMY 0JTHOTO U3 YIaCTBYIONIUX B PEAKIIUU BEIICCTB
5.2 Pacuérsr TerioBoro addexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOIICHU Ta30B NMPU XUMHUYECKUX PEAKIIHIX
5.4 Pacuérer maccel (00b€Ma, KOJIMUECTBA BEIIECTBA) TPOJTYKTOB PEAKIIUH, €CITU OJTHO U3
' BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoit miin 00bEMHOMN JIOJIM BBIXOJA TIPOYKTA PEAKITUU OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuérer maccer (00bE€Ma, KOJTMYECTBA BENIECTBA) IPOIYKTa PEAKIIUU, €CITU OJTHO
5.6 W3 BEILIECTB JJAHO B BUJIE pACTBOPA C ONPEIETEHHON MaCCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA
5.7 Pacuétel ¢ ucnosp30BaHMEM NOHITHI «MacCOBast IO, «MOJIApHas
' KOHIICHTPALHUS», «PACTBOPUMOCTHY
Haxoxaenue MosiekynsipHOil popMysIbl OpraHMUECKOTO BEIIECTBA 10 €ro
5.8 IJIOTHOCTHA U MAaCCOBBIM J0JISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTAB, WIIU I10

MPOJIyKTaM CTOpaHus
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http://www.chemnet.ru ['azera «Xumus» u callT s yauTens «5 uay Ha ypoKk XUMHI»
http://him.1september.ru Eaunas xomekmus LIOP: [IpenqmeTHas Koekuus « XuMHUs
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumust. Komnekius Poccuiickoro o0meo0pa3oBaTebHOTO MopTaia
http://experiment.edu.ru  AJIXUMHUK

http://www alhimik.ru Bcepoccuiickas o1uMuana mKOJIbHUKOB 110 XUMHUH
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IIIKOJTBI

http://www.chemistry.ssu.samara.ru  OCHOBBI XUMHH: 3JICKTPOHHBIH yIeOHHK

http://www hemi.nsu.ru  OTKpBITBIN KOJUIEIDK: XUMHUS

http://www.chemistry.ru JlcTaHIMOHHAs OJTMMITHA/A IO XUMHH: TEICKOMMYHHKAIIMOHHBIN
00pa3oBaTeNbHBIH PO



