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IMosicuuTeILHAS 3aNIMCKA

[Tporpamma yyeOHOTO mpeaMera «XUMHs» Ha YPOBHE CpPEIHEro ooOmero odpa3zoBaHus
coctaBieHa B cooTBeTcTBHHM C¢ TpeboBanmsiMu DPI'OC COO; TpeOoBaHUAMH K pe3yJbTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHON MPOrPaMMBI.

B cucreme ectecTBEeHHO-HAyYHOT0 00pa30BaHUs XUMUS KaK YUEOHBIN NpeaMET 3aHUMAaeT
BaXHOE MECTO B IO3HAHHHM 3aKOHOB TNPHUPOJABI, (HOPMUPOBAHMHM HAYyYHOW KAapTHHBI MHUPA,
XUMHUYECKONH TpaMOTHOCTH, HEOOXOIUMOM MJisi MOBCEAHEBHOM >KM3HU, HABBHIKOB 3J0POBOTO U
0e30MmacHOro AJis YeJIOBEKa U OKPY’Karolleil ero cpeanl oOpa3a *KH3HHU, a TAK)KE€ B BOCIIUTAHUU
HKOJIOTMYECKON KyJIbTYpbl, (OPMHUPOBAHUU COOCTBEHHOM IO3ULMU IO OTHOLIEHUIO K
XUMHYECKOH MH(POPMAIUH, MOTy4yaeMOil U3 pa3HbIX HCTOYHHUKOB.

YcnemHocTh u3yuyeHHs Y4eOHOro mMpeaMeTa CBs3aHa C OBJAJCHHEM OCHOBHBIMU
MNOHATUSIMH XUMHH, HAyYHBIMH (DakTamu, 3aKOHAMHU, TEOPHSIMH, MPUMEHEHHEM MOTyUYEeHHBIX
3HAHUU [IPU PEIICHUN IPAKTUYECKUX 3ajau.

B cootBerctBun ¢ ®I'OC COO xumus MOKET H3ydaThCsi Ha 0a30BOM U yIIIyOJIEHHOM
YPOBHSIX.

W3yuyenne xumuum Ha 0a30BOM ypOBHE OpHMEHTHPOBAaHO Ha  olOecredeHue
o011eo0pa3oBaTeabHON U OOUIEKYIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Conepxanne 0a30BOTO Kypca IO3BOJISIET PACKPBITh BEIyIIHE HACH W OTAEIbHBIC
IIOJIOKEHHUS, Ba)XKHBIE B IIO3HABAaTEJIbHOM M MHUPOBO33PEHUYECKOM OTHOLIEHMM: 3aBHUCHUMOCTH
CBOWCTB BEILECTB OT COCTaBa U CTPOEHHUS; OOYCIOBIEHHOCTh NPUMEHEHHs BEIIECTB HX
CBOICTBaMM; MaTe€pUalbHOE E€AMHCTBO HEOPraHWYECKUX U  OpPraHUYECKHX  BEIIECTB;
BO3pacTaollas pojib XUMUU B CO3JaHHM HOBBIX JIEKApPCTB M MaTEpHUaOB, B SKOHOMHH CHIPbS,
OXpaHe OKPY’KaIOLIE cpeabl.

W3ydeHnne XuMMHU Ha yrIIyOJEHHOM YpOBHE MpEIINoiaraeT MOJHOE OCBOEHHE 0a30BOro
Kypca U BKJIIOUAET paclIMpeHne IPeIMETHBIX pe3yIbTaTOB U COJIEpKaHusl, ODUEHTHPOBAHHOE Ha
MOJIFOTOBKY K MOCJIEAYOIEMY NpOodecCHOHATbHOMY 00pa30BaHMIO; Pa3BUTHE UHINBU Ty aIbHBIX
CHocoOHOCTEH O0ydJaroumxcst myTeM Oosiee TIyO0KOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOEHHS OCHOB HayK, CUCTEMATHYECKUX 3HAHWW; YMEHHUE NMPUMEHSTHh IOJyYEHHBIE
3HAHUS [UISI PEUIeHUs] NMPAKTUYECKUX U y4eOHO-HCCIeNOBaTeNbCKUX 3a/lad B H3MEHEHHOM,
HECTaH/AapTHOM CHUTyallud; yYMEHHE CHCTeMaTH3HpOBaTh M 0000IaTh MOJyYEHHBbIE 3HAHUA.
W3yuenne mnpeamera Ha yriayOJEHHOM YPOBHE IO3BOJISICT C(HOPMHPOBATH Y OOyYaroIIUXCS
YMEHHME AaHAJIU3UPOBaTh, IPOTHO3MPOBAaTH M OLEHUBATh C MO3ULMUHM  3KOJOTMYECKOU
0€30MacHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOICTBEHHOH 1€ATEILHOCTH YEJIOBEKa, CBA3AHHON

C TIOJyYeHHeM, IPUMEHEHHEM U TIepepaboTKOil BElecTB.



N3yuenne npeamera «XuMHs» B 4YacTH (OPMHUPOBAHMS Yy OOYYAIOIUXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOILIEHAYYHBIX METOJOB IIO3HAHHA, a TaKXE MPAKTUYECKOTO
IIPUMEHEHHUS HAay4YHbIX 3HAHUH OCHOBAHO HAa MEXIIPEIMETHBIX CBS3SIX C IpeaMeTamMu oOyacTeit
€CTECTBCHHBIX, MATEMaTUYECKUX U TYMAHUTAPHBIX HAYK.

IIporpamma ydeOHOro mnpeamera «XUMHsS» COCTaBI€HA HAa OCHOBE MOJYJIbHOI'O
IPUHLIAIIA TIOCTPOEHUSI yueOHOro MaTepuasia, HE ONpPENeNseT KOJIWYECTBO YAacOB Ha M3yueHUE
y4e0HOTro MpeMETa U KJIAcChl, B KOTOPBIX IIPEIMET MOXKET U3ydarbcsi. KypcuBOM B IpUMEpPHBIX
yU4eOHBIX MpOrpamMMax BbIIEICHBI 3JIEMEHThl COAEP)KaHUs, OTHOCSIIMECS K pe3ysbTaTam,
KOTOPBIM 00y4aroLIHecs «I10JIy4yaT BO3MOKHOCTb HAYUHUTHCS.

[Iporpamma y4MTBIBAa€T BO3MOKHOCTH IIOJIyYEHUs 3HAaHUMM B TOM YHCIE 4epes
IIPaKTUYECKYIO EATEIbHOCTh. B ImporpaMmmMe ConepKUTCS NPUMEPHBIN MEPEYEHb IIPAKTUYECKUX
pabort. Ilpu cocraBnenuu pabouell mporpaMMbl YUUTEIb BIpaBe BbIOpATh U3 MepeuHsi pabOTHI,
KOTOpbIE CuUMTaeT Haumbosee LeIeco00pa3HbIMU, C YYE€TOM HEOOXOAMMOCTH JIOCTHUKEHUS

MNPEAMCETHBIX PE3YJIbTATOB.

MecTo y4eOHOro npeamera



Conep:kanue y4e0OHOI0 npeamera

ba3oBblii ypoBeHb

OcCHOBBI OprannyecKoi XuMuH

[losiBneHne M pa3BUTHE OpPraHUYECKOM XMMHH Kak Hayku. lIpenmer opranumdeckon
XUMHUHU. MecTO 1 3HaYCHHE OPraHM4eCKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOEHUE KaK IOPSAJOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COINIACHO HX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHUYECKOIO CTPOECHMSI OpraHMYeCKHX
coequuennit A.M. BytiepoBa. YriepoaHblil CKeJleT OpraHudyeckod Mojekyibl. KpaTHocTh
XUMHYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHYECKOTO CTPOCHMSI MOJEKYJI
N3omepust u uzomepsl. [lonstue o ¢yHKOMOHambHOW rpynme. [IpuHIMTBI KiTaccHpUKAIUN
OpraHMYEeCcKUX coenuHeHud. CucreMaruyeckass MEXAyHapoJHash HOMEHKJIATypa U IMPUHIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COECTUHEHUH.

Ankanbl. Cmpoenue monekyiol memana. 1'OMOIOrMYECKUN psAll alkaHOB. l'omMoisioru.
Homenknarypa. M3omepusi yriaepogHoro ckeiera. 3aKOHOMEPHOCTH HM3MEHEHHUsI (PU3MUECKHX
CBOMCTB. XHMHUYECKHE CBONCTBAa (Ha IpHUMEpPEe METaHa M JTaHa): pPEaKIUH 3aMelleHUus
(raJloreHMpOBaHKE), NErHIPUPOBAHUS KaK CIIOCOObI IMOJYYEHMs BaKHEHIIMX COCIMHEHHH B
OpraHMYECKOM CHHTe3€. ['opeHme MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
MPOMBINUIEHHOCTH U ObITy. HaxokneHue B mpupoie M NpHUMEHEHUE ankaHoB. [lowamue o
YUKTIOAIKAHAX.

Ankensl. Cmpoenue  monekyivl  smuneHa. ['OMOJOrMYECKMM  psJ  aJIKEHOB.
Homenknarypa. M3oMepust yriepoIHOTrO CKEJIETa W IOJOKEHUs KPaTHOW CBSI3M B MOJIEKYJIE.
XuMHYecKue CBOMCTBa (Ha mpHUMepe ATHIEHA): PeaKkUH MPUCOEAMHEHHUs (TaJlor€HHpPOBaHUE,
2uopuposaunue, TUAPATALUS, 2UOPO2AN02eHUPOBAHUE) KaK CTIOCO0 MOTydeHUs (PyHKITMOHAIBHBIX
IIPOU3BOJHBIX YIJIEBOAOPOJOB, ropeHus. [lonnMepusanus 3TuiaeHa Kak OCHOBHOE HaIlpaBJICHHUE
ero ucnosp3oBaHusd. IlonmdTHWIIEH Kak  KPYNMHOTOHHAXHBIH  MPOLYKT  XMMHUYECKOTO
pou3BOACTBA. [[pumeHenue aTriieHa.

Ankanuensl U kayuyku. [loHstue 00 ankaaueHax Kak YIrJeBOJOPOAaX C JBYMS
NBOWHBIMU cBs3siMH. [lonmmepusanus auBuHMIa (OyTaaveHa-1,3) kak croco0 MOydeHHs
CHUHTETHUYECKOTO Kayuyka. HaTypaslbHbBII M CHHTETMYECKMM Kaydykd. BynkaHuszanus kaydyka.
Pe3una. IIpumeHenune kaydyka U pe3uHBI.

Ankunbl. Cmpoenue Mmonekynvl ayemunena. ['OMOJIOTMYECKUN  psJl  AJIKHUHOB.
Homenknarypa. M3oMepust yriepogHoOro cCkeiera U IOJIOKEHUS KPaTHOW CBSI3M B MOJIEKYIIE.
XVMHYECKHE CBOMCTBA (HA IIPUMEpE alleTUJIEHA): PEAKLUHU NIPUCOEIUHEHHS (raIOT€HUPOBAHNE,

euopuposanue, TUApATALUS, UOPO2ANO2eHUPO8aHUe) KaK CIoco0 MOJy4YeHHUs IOJIMMEpPOB U



JIPYTHX TIOJE3HBIX MPOMYKTOB. ['OpeHHME aneThiieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JIS CBAPKU U Pe3KU MeTauIoB. [IpuMeHeHue arneTuieHa.

Apenbl. beH30m Kak TMpeACTaBHTENh apOMATUYECKUX YTIIEBOJOpPONOB. CmpoeHue
Monexkynvl 6en301a. XUMUYECKHE CBOWCTBA: PEAKIMH 3aMEIICHHS (TaJOreHUpOBaHUE) Kak
CIoco0 TOJydeHUsI XUMHYECKHX CPEJICTB 3all[UThl PACTCHUMU, MPUCOCTUHCHHS (THIPUPOBAHKE)
KaK JI0Ka3aTeJIbCTBO HEMpPEIeNIbHOrO XapakTepa OeH3oma. Peakmus ropenwms. Ilpumenenue
OeH30:1a.

Cruptel. Kiaccudukanys, HOMEHKIATypa, H30MEPHs CIUPTOB. MeTaHO M 3TaHOJ Kak
MPEICTABUTEIIA IPEICIbHBIX OIHOATOMHBIX CIHPTOB. XHUMHYECKHE CBOMCTBA (Ha IpHMEpe
METaHOJa M DTAHOJ]A): B3aMMOJACHCTBHE C HATPHUEM KaK CIOCOO YCTAaHOBJICHHUS HATHYUS
THIPOKCOTPYIIBI, PEAKIUS C TATOrCHOBOJAOPOJAMH KaK CIOCOO TOJTYYCHHS PaCTBOPUTEINICH,
JeTuapaTalns Kak CIOCO0 TOJy4YeHHs JTWICHA. Peakiusi ropeHws:: CHUPTHI Kak TOIUIMBO.
[IpumeHeHre MeTaHoOJa M 3TaHoja. Du3HOIOrHMYeckoe JCWCTBHE METaHOJa M JTaHOJa Ha
OpraHW3M 4YeJIOBEKAa. OTWICHIVIMKOIb W TIUICPUH KaK TPEJCTABUTEIN MPEACIbHBIX
MHOTOATOMHBIX CIIUPTOB. KadecTBeHHAsr peakIus Ha MHOTOATOMHBIC CIIUPTHI U €€ TIPUMCHEHUE
JUISL pacrio3HaBaHUS TIIMIIEPHHA B COCTaBE KOCMETHYECKHUX CpeCcTB. [IpakTHUeckoe mpruMEeHEHHE
STUJICHTIIMKOJS U TJIULEPHHA.

®enon. CtpoeHre MOJNEKYIBI heHOMA. B3aumuoe eiusHue amomos 8 MoieKyie genoa.
Xumuueckue ceoticmea: e3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM Hampus, OPOMOM.
[Tpumenenue denomna.

Anpaeruasl. Merananb (hopManabAeTua) U dTaHalb (alleTalbJeru/) KaK MpeACTaBUTEIN
MPEeTbHBIX albJCTHIO0B. KadecTBEHHBIC pPEaKIMU Ha KapOOHWIBHYIO TPYIITy (peakius
«cepedpsiHOrO 3epKana», B3aumojnencTBue ¢ ruapokcugoMm meau (II) m mx nmpumenenue s
oOHapy»XeHHUsSI TpPENEeNbHBIX albICTUOB B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaeruioB. [IpuMenenue Gpopmanbaeruia u aleraibaeruaa.

KapOoHOBBIE KHCIOTBL. YKCyCHas KHCJIOTa Kak TMPEJICTaBUTENb IPeIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XUMHUYECKHE CBOMCTBA (Ha IPUMEpPEe YKCYCHOU KHUCIIOTHI):
pEaKIuu C MeTalllaMd, OCHOBHBIMHU OKCHIAMH, OCHOBAHUSMHU U COJSIMU KakK IMOATBEPKIACHUE
CXOJCTBA C HEOPraHMYECKUMHU KHUCTIOTaMu. Peakius sTepuduKanuy Kak Croco0 MOTydYeHHs
CIOXHBIX 3¢upoB. [IpuMeHeHne YKCYCHOW KUCIOTHL. [IpencTaBiieHne O BBICIIUX KapOOHOBBIX
KHCJIOTaX.

Cnoxuble 3¢upsl u kupbl. CHOXKHBIE JIPUPHI KAaK MPOMYKTHI B3aUMOACHCTBHUS
KapOOHOBBIX KUCIIOT co criupramu. [IpuMeHeHne cioXHbIX 3(UPOB B MUIIEBOH 1 nap(roMepHOit
MPOMBINIICHHOCTH. JKHPBI KaK CIIOKHBIC 3(PHUPHI TIIMICPUHA U BBICIIMX KapOOHOBBIX KHCJIOT.

PactutensHble M KUBOTHBIC KHPBI, UX COCTaB. Pacno3naBanue PACTUTCIIBHBIX JKUPOB Ha



OCHOBAaHMU HX HEINpENeNbHOro Xapakrepa. [IpuMeHeHue >xupoB. I'MApoiau3 WM OMBLICHHE
KHPOB KaK CIOCOO MPOMBIIIJICHHOTO MOJYYEHHs COJEeH BBICHIMX KapOOHOBBIX KHCIOT. MbL1a
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. Motolre CBOCTBA MbLIA.

VYraesoasl. Knaccugukanus yrinesonos. Haxoxxnenue yriaeBofoB B npupoze. [okosa
Kak anpaerugocnupt. bpoxenue rmokospl. Caxaposa. [udponusz caxaposwvi. Kpaxman u
LEJUTI0JI03a KaK OMOJIOTHUYECKUE TMOIMMEphl. XMMHUYECKHE CBOMCTBAa Kpaxmaia M ILEJUTIOJI03bI
(TUapoan3, KAa4eCTBEHHAsl PeaKIMs C MOJO0M Ha Kpaxmaj U ee MPUMEHEHHue s 0OHapyKeHUs
Kpaxmajia B mpoaykrax nutanus). [lpumenenne u ouonorudeckas poib yriaeBogos. [Tonarue o6
HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpE alleTaTHOI'O BOJOKHA.

WnenTudukanusi OpraHuvdecKuX COCAMHEHUH. [ eHemuyeckas céa3b medcoy Kiaccamu
opeaHuveckux coeourenuu. TUNbl XUMUYECKUX peaKluii B OpraHUYECKON XUMUH.

AmuHokuca0Thl M O6enku. CocTaB U HOMEHKJIATypa. AMMHOKHUCIIOTHI Kak aM(poOTepHbIe
opranuyeckue coenuHeHus. llenTunHas cBs3b. buosnorndyeckoe 3HaYeHHE O-aMHHOKHUCIOT.
OO6nacTu NpUMEHEeHUsI aMHHOKHUCIIOT. benku kak npupoansie onononumepsl. COCTaB U CTPOCHUE
0enkoB. XMMHYECKUE CBOMCTBA OENKOB: THUAPONU3, AeHaTypauus. OOHapykeHHe OEIKOB MpHU
IOMOIIIM KAayeCTBEHHBIX (UBETHBIX) peakuuil. IlpeBpamienus OenKoB NHIIM B OpraHU3Me.
buonornueckne pyHKINN OEIKOB.

Teopernyeckue 0CHOBbI XHMHH

Crpoenue BemectBa. CoBpeMeHHass MoOJEIb CTPOGHHMS aroMa. OJEeKTpOHHas
KoHurypaust aroma. OcHosHnoe u 6030yscoenHvie cocmoanus amomos. Kiaccuduxanms
XUMHYECKUX DIIEMEHTOB (S-, P-, d-amemeHThbl). OCOOCHHOCTH CTPOCHHS JHEPreTUYECKHX
ypoBHeil atomoB d-anemeHTOB. Ilepuoamdeckass cucremMa XuUMHYeCKuUx odiemeHToB 1.
MengeneeBa. ®@usnueckuii cmbica Ilepuogmueckoro 3akona J[.M. MenneneeBa. IIpuuuubl u
3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB AJIEMEHTOB U UX COEIMHEHMH IO MepHoJaM U TpyIIaM.
DJEeKTpOHHAs MPUPOJAa XUMHUECKOW CBA3H. DJIEKTPOOTPULATENBHOCTh. BHUABI XHMHYECKOM
CBs3M (KOBaJ€HTHas, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA) U MEXaHM3Mbl €€ 00pa30BaHUS.
Kpucmannuueckue u amopghnvie eewecmea. Tunvl Kpucmaniuyeckux peuiemox (amomuas,
MONEKYIAPHAA, UOHHASA, MEMAlIUiecKds). 3a8ucumMocms QuauiecKux CeOUCmeE eewecmea om
muna Kpucmaniuieckou peutemku. ITpuaruHbI MHOr0OOpa3us BEIIECTB.

XuMuyeckue peakiuu. I'omoreHHble U rereporeHHble peakiuu. CKOpoCTh peakiuu, ee
3aBUCUMOCTh OT PAa3JIUYHBIX (AKTOPOB: TMPHUPOJBI PEarHPYyIOMINX BEMIECTB, KOHICHTPAIHH
pearupymomux BeIIECTB, TEMIEepaTypbl, IUIOMAAN PEAKIMOHHOW IOBEPXHOCTH, HAINYUA
Katanuzaropa. Poib Katanu3atopoB B MPUPOE U MPOMBIIIJICHHOM MPon3BoAcTBe. OOpaTuMOCTh
peaknuii. XMMHYECKOE PaBHOBECHE M €Tr0 CMEIICHHE I10J] JCWCTBHEM Pa3IMYHBIX (DAaKTOPOB

(KOHILIGHTpalMsl peareHTOB WM MPOAYKTOB peaklvu, AaBJI€HUE, TeMIepaTypa) A CO3JaHHs



ONTHUMAJIBHBIX YCIOBUHM MPOTEKAHUS XUMUYECKUX MPOIECcCOB. JJucnepcHule cucmemvl. Ilonamue
o Konnouoax (3onu, eeau). Mcmunnvie pacmeopwvl. Peakinum B pacTBOpax 3JEKTPOIUTOB. pH
pacTBopa Kak IOKa3aTelb KHCIOTHOCTH cpenbl. I'maponu3 coneid. 3HaueHWE THAPOJIHM3a B
Ouonoruueckux OOMeHHbIX mpoueccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH B
pUpOJIe, MPOU3BOACTBEHHBIX MPOIECCaX U KU3HEACATEIbHOCTH OpPraHu3MoB. OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAIJIOB IIABHBIX M MOOOYHBIX IMOATPYIIIT
(Menp, jKene30) W HEMETaUIOB: BOJOPOAA, KHUCIOpOJa, TaJOreHoB, cepbl, a3ora, docdopa,
yraepoaa, kpemHusi. Kopposust meramioB: BUAbl KOPPO3UH, CIIOCOOBI 3alIUThl METAJIOB OT
KOppO3uu.  Dnekmponuz  pacmeopoé u  pacniagos. Ilpumenenue  anekmponusa 6

npomMbliUIEHHOCMU.

X¥MHUA U )KU3Hb

Hayunsie MeTonpl mo3Hanus B xuMmMuu. Mcrounuku xumudeckoi mHpopmaruu. [louck
uHpOpPMALUK 0 Ha3BaHHUAM, HUICHTHU(UKATOpaM, CTPYKTypHBIM (opmynam. MopenupoBaHue
XUMUYECKHUX IPOLIECCOB W SBICHUM, XUMUYECKUU AHAIU3 U CUHmMe3 KaK METOAbl HAay4dHOIO
MIO3HAHMUSL.

Xumus u 310poBbe. JlekapcTBa, (hepMeHThl, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbIE BOBI.
[TpoGuiemMbl, cBsi3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
(dakTophl, pa3pylIalIue 310pOBbe (KypeHHE, YHIOTpeOJeHHuEe alKoroJisi, HapKOMaHUs).
PanmonansHoe nutanue. ITuwesvie 0obasku. OcHo8bl NUUE8OU XUMUU.

XuMUs B MOBCETHEBHON XM3HMU. Motolye u ductsmue cpenctsa. Cpedcmea 60pbbdvl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneileHmul, uHcekmuyuosl. CpeiacTBa JWYHOW THUTHMEHBl U
kocMeTuku. [IpaBuna Ge3omacHoi pabOTHI ¢ €KUMH, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU,
cpeAcTBaMu ObITOBOW XMMUHU.

XuMHS U CelbCKoe X03s1iicTBO. MuHepalibHble UM opraHuuyeckue yaoopenus. Cpencrtsa
3alIUThl PACTCHUU.

Xumuss W dHepretuka. IIpupoaHble HMCTOYHMKHM yriieBoxoponoB. Ilpupomssiii u
HOMYTHBIM He(TAHOU ras3bl, UX COCTaB M ucHojib3oBaHue. CocraB HepTH U ee mepepaboTKa.
Hedrenponykrel. OkxtanoBoe umcino OensuHa. OxpaHa OKpyKaromied cpeiasl Opu
HedTenepepaboTKe U TPAHCHOPTHPOBKE HEPTENpPOAyKTOB. AJIBTEPHATUBHBIE HCTOYHUKHU
SHEPIHH.

Xumuss B crpoutenbcTtBe. Llement. beron. Ilombop onTUMambHBIX CTPOUTENBHBIX
MaTEepUaJIOB B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA.

XUMUS ¥ 3KOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl U €ro MOCIEACTBHUS.

Oxpana ruapocdepsl, mouBbl, aTMochepbl, GIOpsl U PayHBI OT XUMUYECKOTO 3arpsi3HCHHUS.



Yray0JeHHblii YpOBEHb

OcCHOBBI OpraHnyecKoil XuMHuH

IlosiBieHne M pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. [Ipenmer opranumdeckoit
XUMUHU. MeCTO U 3HaUeHHE OPraHNYECKOM XMMHH B CUCTEME €CTECTBEHHBIX HayK. B3anMocBs3p
HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB.

XUMHYECKOE CTPOEHUE KakK IMOPSANOK COCIMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJCHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XMMMUYECKOIO CTPOCHUS OpPraHMYECKHUX
coequuennit A.M. BytiepoBa. YriepoaHblil CKeJleT OpraHudyeckod Mojekyibl. KpaTHocTh
XUMUYECKON CBSI3U. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOEHHUS MOJIEKYII.
N3omepust u uzomepsl. [lonstue o QynkunonanpHoM rpynne. IlpuHumne! kiaccupukanuu
OpraHMYECKUX COeAMHEHMH. MexIyHaponHas HOMEHKJIAaTypa W MPUHLUIB 00pa30BaHUS
Ha3BaHUU OPraHUYECKUX COCTUHEHUM.

Knaccudukanus U OCOOCHHOCTHM OpPraHUYECKUX peakuuid. PeaklMOHHBIE IICHTPHI.
IlepBoHa4abHBIE TOHATHS O TUIAX U MEXAHU3MaX OPraHUYECKUX peakiuil. ['oMmonuTnaeckuil n
TETEPOJTUTHYCCKUNA PpPa3pblB  KOBAJICHTHOM XMMHUYECKOW CBs3u. CBOOOAHOpAIUKAIBHBIN U
MOHHBIN MeXxaHu3MbI peakuuu. [lonstue o Hykneodume u saexTpoduie.

AnKaHbl. DIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOGHHE MOJEKYIbl MeTaHa. Sp°-
rudpuauszanus opouraneil atoMoB yriaeposaa. ['omonornueckuit psa u odmas Gopmysa aJkaHoB.
Cucrematnueckasi HOMEHKJAaTypa ajlKaHOB M paaukaioB. M3omepust yriepoaHOro ckenera.
@dusnueckue CBOICTBa aJKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHs (U3UYECKHUX CBOICTB.
XVWMHYECKHE  CBOMCTBA  QlKAaHOB: TaJIOTEHUPOBAHHUE, JETMIPUPOBAHUE, TEPMHUYECKOE
pa3io’keHue, KPEeKUHI Kak CIOocOObl MOJYy4YeHUS BaXKHEHIIMX COEIUHEHWHl B OpraHM4ecKoM
cuHTe3€e. ['OpeHre ajnKkaHoOB Kak OJHMH M3 OCHOBHBIX MCTOYHHKOB TEIUIa B MPOMBIIIICHHOCTH U
obITy. M30Mepu3aius Kak crnocoO MosydeHUs] BBICOKOCOPTHOrO OeH3MHa. MeXaHU3M peakiuu
cBoOOHOpauKaibHOTO 3aMerieHus. [lomyuenue ankanoB. Peakius Bropua. Haxoxnenue B
MIPUPOJE U MPUMEHEHUE AJIKAHOB.

Huknoankansl. CTpoeHue Moiiekyn IuKiIoaikaHoB. OOmas ¢opMmyna HHUKIOATKAHOB.
Homenknarypa  nukioankaHoB.  M3omepuss  IMKJIOAJIKaHOB:  YIVIEPOJHOTO  CKEJIETa,
MEKKIIaCCOBAasi, MPOCTPAaHCTBEHHAS (Yyuc-mpanc-uzomepus). Crienuduka CBONCTB IUKIOATIKAHOB
C MaJIbIM pa3MepoM IUKJIA. Peakiiuu nprucoeMHEeHNs U PaANKaIbHOTO 3aMEIECHNUS.

AnKeHBI. DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MONEKYIbl OJTHIEHA. SP2-
ruOpuau3anyst opouTaneil aToMOB yriepoja. G- M T-CBA3H. ['oMosiorndyeckuil psa U oOras
dopmyna ankeHoB. Homenknarypa ankeHoB. M3oMepusi ajakeHOB: YIIEPOAHOIO CKEJEeTa,
IIOJIO)KEHUSI KPaTHOM CBSI3U, IIPOCTPAHCTBEHHAs (yuc-mpaunc-u3oMepus), MeEKKIaccoBasl.

dusnuecKkue CBOWCTBA alIKEHOB. Peakiuu 351eKTpO(UIBHOTO NPUCOCAMHEHUS KaK CIocod



MoJlydyeHus: (PyHKIMOHAJIBHBIX TMPOU3BOJAHBIX yrieBoaopoios. [IpaBuino MapkoBHUKOBa, €ro
JNIEKTPOHHOE 00OCHOBaHHWe. Peaknmu okucieHuss W nonuMepuszauuu. [lommdTuieH Kak
KPYIHOTOHHAXHBIA MPOJYKT XMMHUYECKOTO NMpOoU3BOACTBA. IIpoMbllIeHHbIE U J1TaOOpaTOpHbIE
CrocoObl MOJy4eHUsI aKeHOB. [Ipasunio 3atiyesa. IIpumeHeHne aKeHOB.

Anxaguensl. Krnaccudukaus ankajveHOB IO B3aUMHOMY pACIOJIOKEHHIO KPAaTHBIX
cBsizeil B Mosekyne. OCOOCHHOCTH 3JIEKTPOHHOTO M IMPOCTPAHCTBEHHOTO  CTPOCHHSA
CONPsDKEHHBIX ankanueHoB. OOmas ¢opmyna ankaaueHoB. HomeHknatypa W u30Mepus
ankaaueHoB. Ou3nuecKkrue CBOWCTBA allkaIMeHOB. XMMHUYECKHUE CBOMCTBA allKaJUEHOB: PEaKIUU
NpUCcOeANHEeHUs (THIPUPOBAHHE, TaIOTEHUPOBAHME), TOPEHUs U TNoJauMepusauuu. Bxman
C.B. JlebeneBa B mMOJIy4Yy€HUE CHUHTETUYECKOro Kaydyyka. Bynkanuzauusa kayuyka. Pesuna.
MHoroo0pa3ue BUJOB CHUHTETUYECKHMX KayuyyKOB, UX CBOWcTBa M mHpumMeHeHue. Ilomyuenue
AJKa/IMECHOB.

AJKUHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl aleTuseHa. Sp-
rudpuan3aIys opouTaieii aToMoB yrieposa. ['oMoIorudeckuii psa u oomas popmysa aTkKHHOB.
Homenknarypa. M3omepus: yriepoIHOro CKelleTa, MOJOKEHUs KPAaTHOW CBSI3U, MEKKIIACCOBAs.
Ou3nyecKue CBOMCTBA aIKMHOB. XMMUYECKHE CBOMCTBA aIKMHOB: PEAKIIUU IPUCOEAUHEHUS KaK
croco0 MoJyyeHHs! OJIMMEPOB U JIPYTUX MOJIE3HBIX NPONYKTOB. Peaxkyuu 3amewenus. I'openue
aleTHJIeHAa KaK HMCTOYHUK BBICOKOTEMIIEPAaTypHOTO IUIAMEHM JJIsi CBAPKU M PE3KU METaJUIOB.
[Tosrydenue aneTuseHa MUPOJIU30M METaHa U KapOuIHbIM MeTo1oM. [IpumeHenue aneTuieHa.

Apenbl. Ucmopusa omxpvimusi 6ensona. CoBpeMeHHBIE MPEICTaBICHHS 00 JIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpOEHMHU OeH3ona. V3oMepus M HOMEHKJIAaTypa TOMOJOIroB OeH30Ia.
O6mas dopmyna apenoB. duszmyeckue cBoOMCTBa OeH307a. XUMHUYECKHE CBOWCTBA OeH307a:
peakuuMu 3JeKTpo(UIbHOIO 3aMellleHus (HUTpPOBaHHE, TallOTEHUPOBAaHHE) KaK CIoco0
MOJIYYEHUsI XMMHYECKUX CpEACTB 3alllUThl PACTEHUW; MPUCOEAUHEHHS (TUAPUPOBAHUE,
raJIoreHMpOBaHUE) KAK JJOKA3aTeIbCTBO HEIMPENEIbHOrO XapakTepa OeH3ona. Peakiust ropeHus.
[Tomyuenue 6enzona. OcobenHocmu xumuueckux ceoticme monyona. B3anMHoe BIUSHHE aTOMOB
B MoJieKyse Tonyona. OpuenmayuonHvle 2¢pghexmul 3amecmumeneu. [IpumeHeHre roMoJIOroB
OeH3ona.

Cruptel. Knaccudukanus, HOMEHKIATypa COUPTOB. ['oMonoruueckuii psya u oOriras
dbopMyIia IpeaeNbHbIX 0JIHOATOMHBIX cIUPTOB. M3omepus. dusnueckrue CBOMCTBA MpeneabHbIX
OJIHOATOMHBIX CHUPTOB. BooponHas cBA3b MEXIy MOJIEKYJIaMH U €€ BIMSHHE Ha pU3NYECKue
CBOWCTBA CIUPTOB. XHUMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE C HAaTpHUEM Kak CIoco0
YCTQHOBJICHHSI HAIWYMS THUIPOKCOTPYMIBI, C TaJloTeHOBOAOPOJAMH KaK CIOCOO MOIydeHHUs
pacTBOpHUTENel, BHYTPH- U MEXKMOJIEKYJIsIpHasi AeruapaTanus. Peakuusi ropeHus: CUpThl Kak

toruiiBo. [lomyuenume »sTaHOna: peakuust OpOXKEHUSA TJIIOKO3bI, TUApATalus OSTUJICHA.



IIpumeHnenne MeraHona W 3TaHoJa. PU3MOIOTMYECKOE ACHCTBME METaHOJa M 3TaHOJA Ha
OpraHM3M 4YeJIOBEKAa. OTWICHIVIMKOJAb W TJULEPUH KaK IMPEACTaBUTENN IPEAETIbHbIX
MHOI0aTOMHBIX cIUpTOB. KauecTBeHHas peakiyusi Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE
JUIsl PACIIO3HABAHUS TJIMLEPUHA B COCTaBE KOCMETUYECKUX CpencTB. [IpakTnueckoe npumeHeHue
STUJIEHTJIMKOJIS U TJIMLEPUHA.

@enoin. Ctpoenue Moinekyisl heHona. BzanMHoe BiusHUE aTOMOB B MOJIEKyJie (eHoa.
Oduznyeckue cBoiicTBa (eHosna. XUMHUYECKHE CBOMCTBA (PEakIMU C HATPHEM, THAPOKCHIOM
Hatpus, bpomom). [Tonyuenue dpenona. [Ipumenenne penoa.

Anpaeruapl U keToHbl. Knaccudukaius anbaeruoB U KeToHOB. CTpoeHue mpeaebHbIX
aIbJIETU/IOB. JJEKTPOHHOE U  NPOCTPAHCTBEHHOE CTPOEHUE KapOOHWJIBHOM  IPYIIIBL
['omonoruueckuii psia, obmas Gopmyiia, HOMEHKIATYpa U U30MEpHs MPEACTbHBIX AJbIETHUIOB.
®u3nueckue CBOMCTBA MpPENCIbHBIX aJIbJACTUJIOB. XHWMHUYECKHE CBOMCTBA MpPEAEIIbHBIX
aNbJIETU/IOB: THUAPUPOBAHUE; KAUECTBEHHBIC pEaKUMU Ha KApOOHWIbHYIO TPYIIy (peakuus
«cepeOpsiHOTO 3epKasiay, B3aumopeicTBue ¢ ruapokcuaom meau (I1)) u ux npumeHeHue s
OOHapy»eHHUsl MpeNeibHbIX albJETHI0B B IPOMBILUIEHHBIX CTOYHBIX Bojax. Ilomyuenue
NpeebHBIX abJIETHIOB: OKUCICHHUE CIUPTOB, ruipartanus anetwieHa (peakuus Kydeposa).
TokcnyHocTh anmpaerusioB. [lpuMeHeHue QopManblierna M aneTaapieruaa. AIETOH Kak
npecTaBuTeNb KeTOHOB. CTpoeHue MoJekysbl areroHa. OcCOOEHHOCTH pPEaKIMM OKHCIEHUS
aneroHa. [IpumeHeHne aneroHa.

KapOonoBbele kucnotel. Knaccupukanms u HOMeHKIaTypa KapOOHOBBIX KHUCIIOT.
CrpoeHre  mpeleNbHBIX  OAHOOCHOBHBIX  KapOOHOBBIX  KHCJIOT.  OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHNE KapOOKCUIIbHOM rpynmbl. ['oMonornueckuit psi u oOuias popmyina
IpeleNbHbBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. ®dusnueckue CBOWCTBA MpeAeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA MpPEAENBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT (peaklUu C MeTaJUIaMH, OCHOBHBIMHM OKCHJIaMH, OCHOBAaHHUSIMU U COJISIMU)
KaK IOJATBEPK/ICHUE CXOJICTBA C HEOPTaHWYECKUMHU KHUCIOoTamu. Peakuus stepudukanvu u ee
oOpatumocTs. BnusHue 3amectuTeneil B yIiIeBOJOPOAHOM pajHKaie Ha CHIIy KapOOHOBBIX
KACIOT. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MYpPaBbUHOM KHUCIOTHI. [lomydeHue npenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJIKaHOB, aJKEHOB, NEPBUYHBIX CIHPTOB,
anbaeruioB. Baxuelmue mnpeacTaBUTeNN KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCyCHas u
OensoifHas. Beicmne mnpenenbHble W HempezelbHble KapOOHOBBIE KHUCIOTHI. Onmuueckas
uzomepus. Acummempuyeckuti amom yenepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Cnoxsble »¢upel u xkupbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(UpPOB.
MesxxkmnaccoBasi uzoMepusi ¢ KapOOHOBBIMU KHcIOTaMU. CIOCOOBI OMYyUEHUs CIOXKHBIX A(PUPOB.

O6parumocth peakiuu drepudukanuu. [IpuMeHeHne CI0XHBIX S(QHUPOB B THUIIEBOH U



nap@roMepHON NPOMBIIUIEHHOCTH. JKHpPBI Kak CIOXKHbIE S3(UPBl TIULEPUHA M BBICHIMX
KapOOHOBBIX KHCJOT. PacTuTenbHble M KUBOTHBIC XHUPBL, UX cocTaB. PU3MUECKHUE CBOICTBa
JKUPOB. XMMHUYECKUE CBOMCTBA JKMPOB: T'MAPUPOBAHUE, OKUCICHHE. [ MApOIN3 WIN OMBLICHUE
JKUPOB KaK CIOCOO0 MPOMBIIUIEHHOTO TOJYYEHHs] COJIEd BBICIIMX KapOOHOBBIX KHCIIOT.
[Tpumenenue xKupoB. MbUIA KaK COH BBICIIMX KapOOHOBBIX KUCIOT. MoloIIe CBONCTBA MbLIa.

VraeBoasl. Knaccudukanus yrimeBonoB. @Pu3nueckue CBOWCTBA M HaXOXKACHUE
YIJIEBOJOB B Ipupoje. [ TIoko3a Kak anpIeruaocnupr. XHMHYECKHE CBOWMCTBA IVIFOKO3BI:
ayunuposanue, arKuIuposanue, CIIPTOBOE U MOJIOYHOKHCIIOE OpoKkeHre. DKCIEpUMEHTaIbHbIe
JI0OKa3aTesIbCTBA HAIMYMS aJIbJIETUIHON M CHMPTOBBIX Ipynn B ItoKo3e. [loaydeHue ritoKo3sl.
Dpykmosa Kaxk uzomep 2mokoszvl. Puboza u Oesoxcupuboza. Baxuelmme gucaxapuibl
(caxaposa, 1akmo3sa, MaibLmosa), UX CTPOCHUE W (PHU3MUECKue cBoWcTBaA. ['Maponus caxapossl,
JaKkmo3svl, maniemossl. Kpaxman U 1eToa03a Kak OMOJIOrHYecKHe MOIUMEphl. XHUMUYECKUE
CBOICTBa Kpaxmasa (THAPOJIN3, KAYECTBEHHAs] peaklus ¢ HOJAOM Ha Kpaxmall U ee IpUMEHEHUe
Ui oOHApy)KEHUSI Kpaxmaja B MPOAYKTaX MHUTaHHs). XHMHUYECKHE CBOWMCTBA IICIUTIONIO3BI:
THIIPOJIN3, 00pa3oBaHME CIOXHBIX 3GUpoB. [IpumMeHeHne M OUOIOTHYECKAsT POJb YTJIEBOJOB.
OxkucneHne yrieBoioB — UCTOUHUK SHEPTUU JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IIpUMeEpeE alleTaTHOI'O BOJIOKHA.

Wnentudukanus opraHM4eckuX coeluHEHUU. ['eHeTnyeckas CBsI3b MEXKIYy Kilaccamu
OPraHUYECKUX COCTUHECHUM.

Awmunsl. [lepBuyHble, BTOpUYHBIE, TPETUUHBIE aMHHBI. Kilaccudukalyus aMruHOB 110 THITY
YIIEBOJOPOAHOIO pajuvKala M 4YHCIy AaMHUHOIPYII B  MOJEKyJe. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHME MpeAebHbIX aMUHOB. Du3nveckue cBoWCTBa aMUHOB. AMUHBI KaK
OpPraHMYEeCKHE OCHOBAHUA: PEaKUMU C BOAOM, KUcCIOoTaMu. Peakuuss ropeHus. AHWIMH Kak
IpeJCTaBUTENIb apOMaTHUeCKUX aMUHOB. CTpoeHue aHwinHA. [IpuunHbl ocnabiaeHnss OCHOBHBIX
CBOICTB aHWJIMHA B CPABHEHMH C aMUHAMU IIPEJENBbHOIO psiaa. XUMUYECKUE CBOMCTBA aHUJINHA!
B3aUMOJICICTBHE C KHCIOTaMH, OpOMHOW BOOW, okucieHue. I[lomyueHue aMHUHOB
AIKAJIMPOBAaHUEM aMMHAKA W BOCCTAHOBIEHHEM HUTPOIPOM3BOJHBIX YIVIEBOJIOPOAOB. Peakius
3unuHa. [IpuMeHeHne aMuHOB B (hapMalleBTUYECKON MPOMBIIICHHOCTH. AHUIUH KAK Cbipbe 014
npou3eo0cmea aHuIuHo8vlx kpacumerneil. Cunmeswvl Ha OCHO8e AHUIUHA.

AmvuHOKHCTOTEI H  Oenku. CoctaB u  HoMeHkiatypa. CTpoeHHe aMHUHOKHCIIOT.
['omonornyeckuit psA OpedeNbHBIX aMHUHOKHUCIOT. M30omepusi npeoenbHulX AMUHOKUCIOM.
dusnuecKkue CBOWCTBA MPEAEIbHBIX AMHUHOKUCIOT. AMHUHOKHMCIOTHI Kak aMdoTepHbIe
opranuueckue coequHenus. Cunres nentuaos. Ilentunnas cBsa3b. buonornueckoe 3HaueHue a-
aMuHOKHUCIOT. OOnacTu NMpUMEHEHUS aMHUHOKHCIOT. benku kak mnpupoiHble OHOMOIHUMEpHI.

CoctaB u crpoeHue 6enkoB. OcHOBHble AMUHOKUCIOMbL, 0bpasyiowue 6Oenxku. XUMHUYECKUe



CBOMCTBa OENKOB: THAPOJIM3, ACHATYpallus, KaueCTBECHHBbIC (IIBETHBIC) pEaKIMU Ha OCNKH.
[TpeBpartenus: 6eTKOB MUIIM B OpraHu3Me. buomornyeckue GyHKIUU OENKOB. /Jocmudicenus 6
U3YYEHUU CIMPOEHUS U CUHMe3d DelKO8.

Aszomcoodepocawue ecemepoyuriuieckue coeourenus. Iluppon u nupuoun: 21eKkmpoHHoe
cmpoeHue, apomMamuyeckull Xapakmep, pasiuuue 6 NpOSAGIeHUU OCHOBHBIX CBOLUCMS.
Hyxneunosvie xucnomul: cocmasé u cmpoenue. Cmpoenue nykieomuoos. Cocmae HyK1euHo8bIX
kucaom ([{HK, PHK). Ponb HYKIeuHOBbIX KUCIOM 8 HCUZHEOessMeNbHOCHU OP2AHUZMO8.

Bricokomonekymnsipuble  coequHeHUs. (OCHOBHBIE TOHSATUS  BBICOKOMOJICKYJISIPHBIX
COCIMHEHUI: MOHOMEp, TOJNUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3AlIUU.
Knaccudpukanus nomumepoB. OCHOBHBIE CIIOCOOBI  TIOJNYYEHHUST  BBICOKOMOJICKYJISIPHBIX
COCIMHCHUH: peakluy TOJIMMEepU3alMu U TNoJukoHjaeHcanuu. CTpoeHHue U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTh CBOICTB MOJIMMEPOB OT CTPOCHHSI MOJIEKYHI. TepMOIUIacTUYHbBIE U
TEPMOPEAKTUBHBIE TMONMUMEPBL.  [Ipogoodsawue opeanuyeckue nonumepsi. Komnosummsie
mamepuanvl. Ilepcnekmugvl UCNONL308aHUSL KOMRO3UMHBLIX Mamepuanos. Kinaccudukarus
BOJIOKOH. CHHTeTHYecKHe BOJIOKHA. [lonmmddupHble ¥ molMaMuIHBIE BOJOKHA, MX CTPOCHHE,
cBoiictBa. IIpakTuyeckoe HCMONb30BaHUE BOJNOKOH. CunmemuuecKkue NieHKU: U30AYUSL O
npoB0008, MeMOPaHvl 0l ONPeCHeHUs. 800bl, 3auummubsle NiIeHKU 018 asmomoounell, Niacmulpu,
xupypeuueckue noesasku. Hoevie mexnonocuu oanvheliueco co8epuiencmeosanus noJUMEPHbIX

mamepuailoe.

Teopernyeckue 0CHOBbI XMMUU

Crpoenne BemiectBa. CoBpeMeHHasi MOJENb CTPOEHUs aToma. JlyanusMm »3IIEKTpOHA.
Keanmosvie uucna. PactipeneneHue 3J€KTPOHOB IO SHEPTETUUYECKUM YPOBHSIM B COOTBETCTBUH C
IOPUHIUIIOM HauMEHbIIEH »Hepruu, mnpaBwioM XyHnaa u npuHiunom I[laymu. OcobenHoctn
CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB d-371eMEHTOB. DIIEKTpOHHAsi KOH(PUTypalus aToma.
Kraccudukaiust XuMHYECKUX 3JIEMEHTOB (S-, P-, d-aimeMeHTbl). OCHOBHOE W BO30YKICHHBIE
COCTOSTHUSI aTOMOB. BaneHTHble anekTpoHbl. [lepuoanueckas cucreMa XMMHUYECKUX HJIEMEHTOB
.. Menneneesa. @usnyeckuii cmeicn [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB JIEMEHTOB M UX COCIUHEHUN IO MEpUOiaM U TPYIIIaM.
MupoBo33peHueckoe W HaydyHoe 3HaueHme llepmommueckoro 3akona JI[.M1. Menneneesa.
IIpoenosvl /].U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX DTIEMEHMNOS.

DNeKTpoHHAask TpHUpOJa XMMUYECKOW CBSA3U. DJIEKTPOOTpHUIaTeIbHOCTh. KoBaneHTHas
CBSI3b, €€ PA3HOBHJIHOCTU U MEXaHM3MbI 00pa3oBaHusl (OOMEHHBIN U JTOHOPHO-AKIETITOPHBIN).
Nonnas  cBsi3p.  Metaunueckas  CBsi3b.  BomopoaHass  cBsA3b.  Meowcmonexynaphole

83aUMOOEUCMEUSIL.



Kpucrannmueckue u amopdHslie BemecTBa. TUIIBI KPUCTAUNIMYECKUX PELIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHASI, METAJUINYECKast). 3aBUCHMOCTh (PU3HMUECKUX CBOMCTB BEIIECTBA OT THIIA
KpUCTaTU4ecKoi pemeTku. [Tpuumasl MHOTOOOpasus BemecTB. COBpeMEHHBIE TPEACTaBICHUS
0 CTPOEHUU TBEPABIX, )KUIKUX U ra3000pa3HbIX BELECTB. JKuOKuUe KpUCmaiibi.

XuMHueckue peakuuu. I'oMoreHHsle U rereporeHHble peakuuu. CKOpOCTh peakiuu, ee
3aBHCUMOCTh OT PAa3JIMYHbIX (HDAaKTOPOB: MPHUPOJBI PEArUPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupymoomux BellecTB, Temieparypsl (mpaBwio Bant-I'odda), momaan peaknnoHHOM
IIOBEPXHOCTH, HAJIMYMUS KaTaau3aTopa. OHEeprus akTUBALMH. AKMUSUPOSAHHLIU KOMNIEKC.
Karanuzarops! u katanu3. Posib kaTanu3aTopoB B IpUpPOAE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

THonsamue 06 sumanvnuu u sumponuu. Iuepeus [ubobca. 3akon I'ecca U CIEACTBUS W3
Hero. TerutoBsie 3G GeKTh XUMHYECKUX peakiuid. Tepmoxumuyeckue ypaBaeHus. O0paTtuMocTb
peakuuid. Xumudeckoe paBHOBecHe. CMellleHHMEe XMMHUYECKOIO paBHOBECHUS IOJ JACHCTBHEM
pasInYHbIX (PAKTOPOB: KOHLEHTpPAlMM pEareHTOB MM HPOAYKTOB pEaKLuH, AaBICHMUS,
Temreparypbl. Poiib cMelenns paBHOBECHS B TEXHOJIOTHUECKUX MPOIIeccax.

HucnepcHble cuctembl. Konnouonvie cucmemul. VIcTuHHBIE pacTBOphl. PacTBOpeHue kak
duzuko-xumuyeckuii mporecc. CrnocoObl BbIpaKeHUsT KOHLIEHTPALMU pacTBOPOB: MaccoBast 10J1s
pPAcTBOPEHHOIO BEILECTBA, MONAPHASA U MONANbHAA KoHyenmpayuu. Tump pacmeopa u
mumposamue.

Peakiium B pacTBOpax 3neKTponuToB. KadecTBEeHHBIE peakiMyd Ha MOHBI B PacTBOPE.
KucnoTHO-0CHOBHBIE B3aMMOJEHCTBHS B pacTBopax. AMQorepHocTh. HouHoe npouszsedenue
600bl. Booopoonwvui nokazamenv (pH) pacmeopa. I'maponu3 coneld. 3HaueHHe T'MIpOiH3a B
OHMoIOoTnYeCcKNX OOMEHHBIX Mporeccax. [IpuMeneHne ruIpoian3a B IpOMBIIICHHOCTH.

OKUCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUU B TIPUPOJIE, POU3BOJACTBEHHBIX MPOIECCAX
U KU3HEJEATEIbHOCTH OPraHu3MoB. OKuUCIUmMenbHo-60CCMAaHO8UMENbHbIN NOMEHYUAN CPeobi.
Huaepamma Ilyp6s. TloBeneHue BelIECTB B cCpelax ¢ pa3HbIM 3HadeHueM pH. Mertoabt
DIIEKTPOHHOTO W  91eKMPOHHO-UOHHO20 OanaHca. [ampBaHWYEeCKHH »dIIeMeHT. XHWMHUYECKHe
HUCTOYHHKU TOKa. Cmanoapmuwviii 6000poOHbItl 271ekmpod. CmanoapmHbulil  31eKMpPOoOHbl
nomenyuan cucmemvl. Pso cmanOapmuuix 271eKkmpooHvix nomenyuanos. Hanpasnenue
OKUCTUMENIbHO-60CCMAHOBUMENbHBIX peakyuu. DNEKTPOJIU3 PacTBOPOB M pacIIaBOB COJICH.
[IpakTHdyeckoe NPUMEHEHHUE SJICKTPONU3a ISl TONyYEHHS IIENIOYHBIX, MIETOYHO3EMENTbHBIX
METaJUIOB M aTFOMHHUSA. KOppo3usi MeTaioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT

KOPPO3HH.

OCHOBBI HEOPraHUYECKOH XUMUM



O6mras xapakrtepuctuka 31eMeHTOB |A—IIIA-rpynn. Okcuapl U MEPOKCHABI HATPUS U
kanus. PacriosHaBanue kaTHOHOB HaTpus U Kayust. Conu HAaTpusl, Kalaus, KaJIbIUS U MarHusi, Ux
3HaYCHWE B TPUPOAE M SKU3HU UEIOBEKa. JKecmKkocmb 600bl U CNOCOObL ee yCMpaHeHus.
Komnnekchvle coeounenus antomunus. Anomocuruxamol.

Meramiel IB-VIIB-rpynn (menb, muHK, XpoM, Mapranen). OCOOEHHOCTH CTPOCHHS
atoMmoB. O0mue dusnveckre u xuMudeckue cBoictpa. [lomydenne u npumeHeHue. OKCUABI U
TUAPOKCHUIBI 3THX METANIOB, 3aBUCUMOCTh HMX CBOMCTB OT CTEMNEHU OKHUCJICHUS JIJIEMEHTA.
Baxueiimne conu. OKHCIUTENbHBIE CBOMCTBA COJIEH XpOMa M MapraHiia B BBICIHIEH CTENEHU
OKUCIeHUs. Komniexkcuvie coeOuHeHus Xpoma.

O6bmas xapakrepuctuka 3meMeHToB IVA-rpymnmnel. CBolicTBa, MOJIy4eHHE U TPUMEHEHNE
yriia. CUHTE3-Ta3 Kak OCHOBAa COBPEMEHHOW IMPOMBIIUICHHOCTH. AKTHBUPOBAHHBIN YToJib Kak
aacopbent. Hanocmpyxmypol. Muposvie docmudicenus 6 obaracmu co30aHusi HAHOMAmMepuaios.
DnekmponHoe cmpoeHue MoneKyavl yeaproeo 2asa. llonyuenue u npumeneHue yeapHozo 2asa.
buonornueckoe neiictBue yraproro raza. KapOouasr kaabIus, aTFlOMUHES U kene3a. KapOoHaTsl
u runpokapOoHatel. Kpyeosopom yenepooa 6 dwcueou u Hedxcusou npupode. KadecTBeHHas
peakiusi Ha KapOoHaT-uoH. Dusnueckue W XUMHYECKHE CBOMcTBa KpemHus. CHIlaHBl U
cummnuael. Oxenp kpemuus (IV). KpemaueBsie KuciaoTel U ux conu. CUIHKaTHBIE MUHEPAbl —
OCHOBA 3€MHOH KOPBI.

O6mas xapakrepucTrka aeMeHToB VA-rpynmnbel. Hutpuasl. KauecTBenHas peakuus Ha
MOH aMMOHUS. A30THasl KUCJIOTa Kak OKUCIUTENb. HUTpaTel, UX (PU3NYECKHE M XUMUYECKUE
cBOiicTBa, mpuMeHeHue. CBoiicTBa, moiayyeHue u npumeHeHune ¢ocdopa. Gochun. DocdopHbie
u nonudocdopHbie KUCI0ThL. buonoruueckas poiab ¢pocdaros.

Obmas XapaKTepUCTHKA 3JIEMEHTOB VIA-rpynmsl. OcoOsie CBOICTBa
KOHIIEHTPUPOBAHHON cepHOM KucioTel. KauecTBeHHBIE peakiuu Ha CyabGuA-, CyabpuT-, U
CyJb(aT-uOHBI.

Obmas xapakrtepuctuka 3meMeHToB VIIA-rpynmel. OcobGeHHocTH XuMuu  QTopa.
["anoreHoBogOopoibl W WX TMoOJlydeHHe. [amoreHoBONOpOAHBIE KHUCIOTHI U HX  COJIH.
KauecTBenHble peakiuu Ha rajoreHuA-uoHbl. Kuciopojcoaepxamiye COEIUHEHHS XJIOpa.
[IprMeHeH e raJOreHOB U UX BaXKHEUIINX COCTUHEHUH.

brazopoonvie ecazwvi. [Ipumenenue 61a20pooHbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEIMHEHHI,
BBICHIMX OKCHUJIOB U THAPOKCHJIOB.

W nenTudukays HeOpraHM4eCKUX BEUIECTB M HOHOB.

XuMuA ¥ KU3HD



Hayunsie Metonnl mo3Hanus B XumMuu. McTtounnku xumudeckoi mHbopmaruu. [lownck
uH(pOpMallMM M0 Ha3BaHUAM, WACHTU(DUKATOpPAM, CTPYKTYpPHBIM (opMmynaM. XUMHUYECKUN
aHalli3, CHUHTE3, MOJACIMPOBAHUE XMMHUYECKUX IPOLECCOB U SIBJICHUM KaK METOIbl HAyYHOIO
no3HaHus. Mamemamuueckoe Mooenuposanue HnpOCMPAHCMBEHHO20 CMPOEHUs MOJeK)I
opeanudeckux sewecms. Cospementvle PUUKO-XUMUYEcKue Memoobl YCMaHo8IeHUsi COCMasa u
CMPYKMYypbl 6euyecms.

Xumus u 310poBke. JlekapcTBa, PepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJILHBIC BOJIBI.
[IpoGiieMbl, cBsi3aHHBIE ¢ NMPUMEHEHHEM JIEKapCTBEHHBIX MpernaparoB. BpeaHble MpUBBIYKU U
dakTopbl, paspylIaIIde 3A0pOBbe (KypeHHe, YNOTpeOleHHe alKorois, HapKOMaHus).
Panmonansnoe nutanue. [lumessie 1o06aBku. OCHOBBI MUIIIEBON XUMHH.

Xumus B MmeauimHe. PazpaboTtka exkapcTB. XUMUYECKUE CEHCOPBI.

XuMHsLT B TOBCEJHEBHOM >KM3HU. MOIOIIME M YUCTALIUME CpPEACTBA. PemnesieHTsl,
uHceKTUIuAbl. CpeacTBa JMYHOM THTMeHbl UM KocMeTuku. [IpaBuia Oe3omacHoil paboThl C
€IKUMHU, TOPIOYUMHU ¥ TOKCUIHBIMHU BEIIECTBAMH, CPEJCTBAMU OBITOBON XUMUHU.

XUMHST M CEIIbCKOE XO03MCTBO. MuUHEpaibHble U OpraHuudeckue ynoopenus. Cpencrsa
3aIUTHI PACTCHUI.

Xumus B mpombinuieHHOCTH. OOIIue MpeAcTaBIeHUs O MPOMBIIUICHHBIX CIOCo0ax
MOJIyYEHUSI XUMUYECKUX BEIIECTB (HAa MpUMEpEe MPOU3BOACTBA aMMHaKa, CEPHON KHCIIOTHI).
[IpompbinieHHass opranudeckas xumus. CpIpbe 11  OPTraHUYECKOW MPOMBIIUICHHOCTH.
[TpoGnemMa 0OTX00B M TOOOUYHBIX MHPOAYKTOB. Hambonee KpymHOTOHHA)XKHBIE MPOU3BOJCTBA
opraHmyeckux coenuHeHuil. YepHas u 1nBetHas Mertamuryprus. CTEKIO M CHJIMKaTHas
MIPOMBIIIEHHOCT.

Xumuss W dHepretuka. [IpupojaHbIE HMCTOYHHMKHM YriaeBOAOPOROB. IIpuponaHbiii u
MOMYTHBIA HEe(PTSIHON Ta3bl, UX COCTAaB M Hcmoib3oBaHue. CoctaB HePTH U ee mepepaboTka.
Hedremponyktel. OktaHoBoe uwmciao OensmHa. OxpaHa OKpyKarolled cpeasl mpu
He(dremepepabOTKE W TPAHCIOPTHPOBKE HEPTENMPOAYKTOB. AJBTEPHATHUBHBIE HWCTOYHHUKHU
SHEPIUH.

Xumus B crpoutenbctBe. llement. beron. Ilombop oONTHMAambHBIX CTPOUTENBHBIX
MaTEepUAJIOB B IPAKTUUECKOU JIEATEIBHOCTH YEIOBEKA.

XUMUA ¥ 3KOJIOTHA. XUMHUUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeNlbl U €ro MOCIEACTBHUS.

Oxpana rugpocdepsl, o4Bbl, aTMOchepsl, GI0psl U GayHbI OT XUMUYECKOTO 3arps3HEHNUS.

Tunbl pacyeTHbIX 32/1a4:
Haxoxxnenne mMonekyIsspHO (popMyIibl OPraHMYECKOro BEIIECTBA MO €ro IIOTHOCTH U

MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOOANIUX B €0 COCTAB, WM 110 IMTPOAYKTaM CropaHusl.



PacueTs! MaccoBo# 1011 (MAacChl) XUMUYECKOTO COEIMHEHHSI B CMECH.

Pacuetsl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IPOJYKTOB PEAKLUHU, €CIU OJHO W3
BEIIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

PacueTsl MaccoBol MM 0OBEMHON 10JIM BBIXOJA MPOJYKTA PEAKIHH OT TEOPETHUUYECKH
BO3MOHOT0.

Pacuets! TemoBoro 3¢ dexra peakuuu.

PacueTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKLIUAX.

Pacuetsl Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOIYKTAa PEAKLMHU, €CIU OJHO U3

BCIICCTB JaHO B BUJIC paCTBOpa € OHpeHCHGHHOﬁ MacCoOBOM ,HOHCﬁ PAaCTBOPCHHOI'O BCHICCTBA.

IIpumepHbIe TEMbI NPAKTHYECKUX PA0OT (HA BLIOOP YUHTENs):

KauectBenHoe onpeseneHue yriepo/ia, BOAOPOAA U XJIOpa B OPraHUYECKUX BEUIECTBAX.

KonctpynpoBanue mapocTepKHEBbIX MOJEIEH MOJIEKYJ OPraHM4YECKUX BEIIECTB.

Pacno3naBaHue miaacTMacc ¥ BOJIOKOH.

[TonyuyeHnne NCKyCCTBEHHOIO IIENKA.

Pemrenue skcnepuMeHTANIbHBIX 337]a4 HA [MOJIYyYE€HUE OPraHUYECKUX BEUIECTB.

Pemrenue skcnepuMeHTaNbHBIX 337a4 Ha PaCliO3HAaBaHUE OPraHMYECKUX BEIIECTB.

WNnentudukanus HEOpraHn4eckKux CoeIMHEHUH.

[Tonyuenue, coOupanue U pacrio3HaBaHUE ra3oB.

Pemrenue skcniepuMeHTaNbHBIX 3a4a4 10 TeMe «MeTauiby.

Pemrenue skcnepuMeHTaNbHBIX 3a7a4 110 Teme «HemeTanasn.

Pemenue skcrnepuMeHTaNbHBIX 3a/1ad Mo TeMe «l eHeThyeckas CBSI3b MEXKIy Kiaccamu
HEOPTaHWYECKUX COCTUHECHHIN.

Pemrenue skcrniepuMeHTaNbHBIX 33/1ad N0 TeMe «l'eHeThuyeckasl CBsi3b MEXKIY Kiaccamu
OPTraHUYECKUX COCTUHEHUID.

[Tonyuenue sTHIeHA U U3yYEHUE €r0 CBOKCTB.

[TonydyeHue yKCyCHOM KUCTOTHI U U3YYEHUE €€ CBOMCTB.

I'mpponus xKupos..

W3rotoBneHune Mpuia pyqyHOU paboTHI.

XUMUA KOCMETHYECKUX CPEACTB.

HccnenoBanue cBONCTB OENKOB.

OCHOBBI IUIIEBOW XUMHUH.

HccnenoBanue MUIEBBIX J00ABOK.

CBoiicTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA aIbJEeTHUI0B.



CuHTe3 ci1oXHOTO Yupa.

I'mpponus yrinesonos.

YcTpaHeHrne BpeMEHHOM KECTKOCTH BOIBI.

KauecTBeHHbIE peakIMi Ha HEOPraHUYECKHE BEIIECTBA U UOHBI.

HccnenoBanue BIUSHUA Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKOM peakluu.

Onpenenenne KOHIEHTPAIIUU PACTBOPA ACKOPOUHOBOW KHCIIOTHI METOI0M THTPOBAHUSI.



TemaTu4eckoe NIaHNPOBAHUE YPOKOB XUMHUH

10 kaacc

HaumenoBanme pa3naeJa,

TeMBbI ypPOKa

KoanuecTBo 4acoB

B TOoM yMciIe KOHTPOJIbHBIE
padoThl, JIaDopaTopHbIE,
NMPOMeKYTOYHASA

aTrecranus

11 xaacc

HaumenoBanmue pa3aeJa,

TeMBbI YPOKa

KoJsnuyecTBo yacoB

B TOM 4mnciie KOHTPOJIbHbIE
padoThl, 1abopaTopHbIe
NPOMEKYTOUYHAS

aTrecranus




IInanupyemMsble pe3yjbTaThl
Xumus
B pesyabTaTe n3yueHusi y4eOHOro npeamera «XuMHsD> Ha YPOBHe CpeJHero oomero
o0pa3oBaHus:
BbinyCcKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

pacKphIBaTh HA MpUMEpPaAxX PoJib XUMUH B (POPMHPOBAHUU COBPEMEHHON HAayYHOW KapTHHBI
MUDA U B IPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA;

JEMOHCTPUPOBaTh Ha IPUMEpax B3aUMOCBA3b MEXNY XMUMHEW M IPYIMMH €CTECTBEHHBIMH
HayKaMy;

pacKpbIBaTh Ha IpUMeEpax MOJIOKEHUS TeOpUuu XuMudeckoro crpoenus A.M. bytieposa;

noHnMath usnyecknii cmbicn [lepuonnveckoro 3akona J[.M. MenzieneeBa u Ha ero OCHOBE
OOBSICHATH 3aBUCHUMOCTb CBOMCTB XMMHUYECKHMX 3JEMEHTOB U OOpa30BaHHBIX MMM BELIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH TPUYMHBI MHOTOO0Opa3Wsi BEHIECTB HA OCHOBE OOIIMX TpEACTaBICHUN 00 uxX
COCTaBE€ U CTPOCHUY;

IPUMEHATHh IPaBHJa CUCTEMATHYECKOM MEXIyHAapOJAHONM HOMEHKIATYpbl KaK CpEICTBa
pas3InyeHus U UICHTU(UKAIIMH BELECTB [0 UX COCTaBY U CTPOEHHUIO;

COCTaBJISITh MOJIEKYJSIPHBIE M CTPYKTYypHble (OpPMYJbl OpPraHWYECKUX BEIIECTB Kak
HOocuTene WH(pOpMalMu O CTPOCHHM BEIIECTBA, €ro CBOMCTBAX M MNPHUHAJIEKHOCTH K
OIPEECIIEHHOMY KJIaCCy COEIMHEHUM;

XapaKTepu30BaTh OPraHWYECKUE BEIIECTBA [0 COCTaBy, CTPOCHMIO M  CBOMICTBaw,
YCTaHABJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTePUCTUKAaMH BEIIECTBA;

NPUBOJIUTH MpPHUMEPhl XHMHUYECKHMX PpEaKIMH, pacKpbIBAIOIIMX XapaKTepHble CBOMCTBA
TUIHMYHBIX TPEICTaBUTENCH KJIACCOB OPraHMYECKHUX BEIIECTB C LENbI0 UX HMJICHTU(UKALUU U
00BsICHEHUS 00JIACTH TPUMEHEHHUS,

MIPOrHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMHUYECKHX pEeaklMii Ha OCHOBE 3HAaHUU O
TUTIAX XUMUYECKON CBS3HM B MOJIEKYJIaX PEareHTOB U UX PEeaKLIMOHHON CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHHUA O COCTaBe, CTPOEHMM M XHMHUYECKHMX CBOWCTBAaxX BEIIECTB JUIS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITeTbHOCTH;

NPUBOJIUTH MPUMEPHI MPAKTUUYECKOIO HCIOJIb30BaHUS MPOIYKTOB MNepepaboTKu HEPTH U
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH (TOJMATUIIEHA, CHHTETHYECKOIO
Kay4yKa, alleTaTHOT'O BOJIOKHA);

IPOBOAMTH OMNBITHI IO PACIO3HABAHUIO OPraHMUYECKUX BEILIECTB: TIJIMIEPUHA, YKCYCHOMN
KHCJIOTBI, HEMIPEAEIIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmasa, OEJIKOB — B COCTABE MUIIEBBIX IPOAYKTOB

N KOCMETHUYCCKUX CPEACTB,



BIAJeTh IpPaBUJIAMHU M IpUeMaMH Oe30macHOi paboThl ¢ XMMHUYECKMMH BELIECTBAMU U
1a00paTOPHBIM 000PYI0BaHUEM;

YCTaHaBIMBATh 3aBUCHUMOCTb CKOPOCTHM XMMHYECKOM PEAKLIUU U CMELIEHUS XUMHUYECKOIO
paBHOBECHsI OT pa3jIM4YHbIX (DAKTOPOB C LENbIO OINpPENENEeHUs] ONTUMAIbHBIX YCIOBHM
IIPOTEKAaHUsI XMMUYECKHX IPOLIECCOB;

IIPUBOAUTH IIPUMEPBI THIPOJIN3a COJIEH B IOBCEAHEBHOM KU3HU YEJIOBEKA;

IPUBOIUTh  IPUMEPHl  OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKUUMH B MPHUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACATECIBHOCTH OPraHU3MOB;

IPUBOAUTH PUMEPbl XUMHUECKUX PEaKIHi, pacKphIBAIOLIMX OOLIMEe XUMUUYECKHE CBOHCTBA
IIPOCTHIX BEIIECTB — METAJIIOB U HEMETAJLIOB;

IIPOBOAMTDH PAaCUYEThl Ha HAXOKICHUE MOJIEKYJISIPHOM (hOpMYIIbI YIIIEeBOIOPOAA O MPOAYKTaM
CrOPaHMsS U 110 €r0 OTHOCUTEIBHON IIJIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINX B €r0
COCTaB;

BJIAQJIETh MpaBUiIaMH O€30MAacCHOr0 OOpalleHHsl C €IKUMH, TOPIOYMMU U TOKCUYHBIMU
BELIECTBAMM, CPEJICTBAMU OBITOBOW XHUMMUU;

OCYILECTBIIATh IOUCK XUMHUYECKOW HHGpOpMalMKU IO Ha3BaHMUAM, HJIEHTU(UKATOpaMm,
CTPYKTYPHBIM (pOpMyJiaM BEIECTB;

KPUTHYECKH OLICHUBATh U MHTEPIPETHUPOBATH XUMHUECKYI0 HH(POPMAIUIO, COAEpKAILYIOCs B
COOOILIEHUsAX CPEACTB MaccoBOM uH(popmauuu, pecypcax HHTepHeTa, Hay4HO-TOMYJSPHBIX
CTaThsAX C TOYKHU 3PEHHs €CTECTBEHHO-HAyUYHOW KOPPEKTHOCTH B LIEJSAX BBIABICHUS OMIMOOYHBIX
cyXaeHuil 1 GopMUpOBaHUS COOCTBEHHOM MO3UIINH;

NPEJCTaBIATh IMYyTH PpEHICHUs] TOOAJbHBIX MNpoOJieM, CTOSMIMX Mepe]l 4YeI0BEUYECTBOM:

9KOJIOTHUYCCKUX, SOHEPICTUICCKUX, CBIPCBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpO6J’ICM.

BoinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUHTHCS:

ULTIOCMPUPOBAb HA NPUMEPAX CMAHOBIEHUE U I80TIOYUID OPSAHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCMOPUYECKUX IMANAx ee pa3eumusi,

UCNONb308AMb  MEMOObl HAYYHO20 NO3HAHUA NPU  bINOIHEHUU NPOEeKMOo8 U YieOHO-
UCCne008amenbCKux 3a0ai no U3VYeHUro COUCMS, CHoco008 NONYyHeHUus U PACnO3HABAHUs
OP2AHUYECKUX 8eUjeCm8,

00BACHAMb NPUPOOY U CROCOOBI 0OPA308AHUSL XUMUYECKOU CBA3U. KOBANEHMHOU (NOJAPHOU,
HEeNnoJIAPHON), UOHHOL, MemalIu4eckou, 6000POOHOU — C Yelvblo OnpedeseHus XUMUYecKol

akmueHocmu eeujecme,



VCMAHABIUBAMb 2eHEeMUYECKYI0 CB8A3b Medcdy KIAcCaMUu Op2aHUu4ecKux eeujecms O
000CHOBAHUS NPUHYURUATBHOU 803MONCHOCIU NOJYYEHUS OPLAHUYECKUX COeOUHEHULl 3A0AHHO20
cocmaea u CmpoeHus;

VCMAHA8IUBAmMsb 83AUMOCEA3U MexcOy akmamu u meopuel, NPULUHOU U Cle0cmeuem npu
ananuze npodIeMHbIX cumyayuti U 060CHOBAHUU NPUHUMAEMbBIX PeUeHUll HA OCHO8e XUMUYEeCKUX
3HAHUUL.

BrinyckHUK HA yriiy0JIeHHOM YPOBHE HAYUYHMTCS:

packpbIBaTh Ha MpHUMeEpax pPojb XUMUU B (POPMHPOBAHMHM COBPEMEHHON Hay4YHON KapTHUHBI
MHpa U B NPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa, B3aUMOCBSI3b MEXKIY XUMHUEH U JIPYyTUMHU
€CTECTBEHHBIMU HayKaMH;

WJUTFOCTPUPOBATh Ha MIPUMEPAX CTAHOBJICHHE W SBOJIOLMIO OPraHUYECKON XMMHUU KaK HAyKH
Ha Pa3IM4HbIX UCTOPUUYECKUX FTANax €€ pa3BUTHS;

YCTaHABIMBATh IMPUUYUHHO-CIEICTBEHHBIE CBA3M MEXAY CTPOCHHEM aTOMOB XHUMHUYECKHX
AJIEMEHTOB U MEPUOIUYECKHUM U3MEHEHHEM CBOMCTB XMMUUYECKHX AJIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBHUU C TOJIOKEHUEM XMMUYECKUX DJIEMEHTOB B MEPUOJUIECKOIN CUCTEME;

AQHAJIM3UPOBATh COCTaB, CTPOCHHUE M CBOWCTBA BEILIECTB, MPUMEHSS MOJOKEHHS OCHOBHBIX
XUMUYECKUX TEOpUH: XMMHYECKOTO CTPOEHUs opraHudeckux coeauHeHuit A.M. Byrtneposa,
CTPOCHMSI aTOMa, XUMUUYECKON CBSI3U, AJIEKTPOIUTUUECKON TUCCOIMAIIMN KUCIOT ¥ OCHOBAHUIA;
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXy CBOMCTBAMH BEIIECTBA U €T0 COCTaBOM
U CTPOCHHUEM,;

MPUMEHATh TpaBUia CHUCTEMAaTUYECKOM MEXIYHAapOJHOM HOMEHKIATyphl KaK CpeACTBa
pa3uyueHus U UASHTU(DUKAIIMN BEIIECTB 10 UX COCTABY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (DOPMYJIBI HEOPraHUYECKHX M OPTraHUYeCKHX
BEIIECTB KaK HOCHUTeNell HHpOpMAIMK O CTPOCHMHM BEIECTBA, €ro CBOWCTBaX U
MPUHAJIEKHOCTH K OIPEIETIEHHOMY KJIacCy COSAMHEHUM;

OOBSCHATH IPUPOAY U CITOCOOBI 00Opa30BaHUSI XUMHUUYECKOW CBSI3U: KOBAJICHTHOU (TTOJISIPHOM,
HETOJISIPHOM ), MOHHOW, METAJUTMYECKON, BOJOPOJHONW — C IETBI0 ONPEACIICHUS] XUMHYECKOU
AKTUBHOCTH BEIIECTB;

XapaKTepu30BaTh (U3MYECKUE CBOWMCTBA HEOPTaHMYECKUX M OPTaHWYEeCKHX BEIIECTB H
YCTaHABIWBATh 3aBHUCHUMOCTh (U3MUYECKHUX CBOMCTB BEHIECTB OT THUIA KPUCTAJUTHYECKOM
PEIIeTKY;

XapaKTEepU30BaTh 3aKOHOMEPHOCTU B M3MEHEHUH XMUMHUYECKHUX CBOMCTB MPOCTHIX BELIECTB,

BOOOPOJHBIX COCHHHGHHﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB,



NPUBOJIUTH MPUMEPbl XUMHUYECKUX pEaKUUN, PAaCKPBIBAIOIIMX XapaKTEpHbIE XWMHUYECKUE
CBOMCTBa HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB H3YUYEHHBIX KJIACCOB C IEIbI0 HX
uacHTH(GHUKAIMY 1 00BICHEHUS 001aCTH IPUMEHEHUS;

ONpeAeNATh MEXaHHW3M pPEaKIUu B 3aBUCUMOCTH OT YCIOBHUI MPOBEIEHUS pEaKIUH U
MIPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUSI XUMUUECKHUX PEaKIUi Ha OCHOBE THUIIa XUMHUYECKON
CBSI3U U AaKTUBHOCTH PEareHTOB;

YCTaHABIMBATh 3aBHCHMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUN OT
XapakTepa B3aMMHOTO BJIMSHHS aTOMOB B MOJIEKYJAaX C ILI€JIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaxiuu;

YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKON pPEAKIMU W CMEUIEHUS XUMUYECKOTO
paBHOBECHS OT pa3IUYHBIX (DAaKTOPOB C IEIBI0 ONPEACICHUS ONTUMAIBHBIX YCIOBUI
MPOTEKAHUS XUMHUYECKUX MPOIIECCOB;

YCTaHABIMBAaTh T'€HETUYECKYIO CBSI3b MEXAY KJjaccaMH HEOPTraHHMYeCKUX M OpPraHuYecKuX
BEIICCTB I OOOCHOBAHWS TPHUHIUITMATBHON BO3MOXXHOCTH TOJyYCHHUS HEOPTaHWYECKHX U
OPraHWYECKUX COCTMHEHHM 33JJaHHOTO COCTaBa U CTPOCHUS;

non0upaTh peareHTbl, YCIOBUS U ONPEAENSATh MPOAYKTHI pEaKUUd, IO3BOJSIOLINX
peann3oBaTh  J1a0OpaTOpHBIE ¥ TPOMBIIUICHHBIE  CIOCOOBI  TMOMYYEHHS  BaXKHEUIIUX
HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB;

OTIPENIETISAITh XapaKTeP Cpelabl B pe3yJibTaTe THAPOJIM3a HEOPraHWYECKHX W OPTraHUYECKHUX
BEILIECTB M NPHUBOAUTH HPUMEPHI THUAPOIN3a BEIIECTB B TMOBCEAHEBHON »XW3HM YeEJIOBEKa,
OroNornYeckrX 0OMEHHBIX MPOIECCaX U MPOMBIIUICHHOCTH;

MPUBOAUTH  MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMA B MPHUPOJIE,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACSITSIIBHOCTA OPTaHU3MOB;

000CHOBBIBATh MPAKTUYECKOE HCIOJIb30BAHUE HEOPTaHMYECKHX U OPraHUYECKHX BEIECTB U
WX PEaKIuil B IPOMBILIUICHHOCTH U OBITY;

BBITIOJTHSITh XUMHUYECKUIA IKCIIEPUMEHT IO PACTIO3HABAHUIO U TIOJYYCHHIO HEOPTAHUYECKUX U
OPTaHWYECKUX BEIIECTB, OTHOCSIIUXCSA K PA3IMYHBIM KJIAaCCaM COCIUHEHUM, B COOTBETCTBUU C
mpaBUJIaMd M TIpHeMaMH 0e30MacHOil paboThl ¢ XMMHYECKUMH BEIIECTBAMH U JIaOOPaTOPHBIM
00opyaOBaHUEM;

MIPOBOJIUTH PacdeThl HA OCHOBE XMMHYECKUX (POPMYNT W ypaBHEHHH peaKIuil: HaXOXICHUE
MOJIEKYJIIPHON (OPMYJIBI OPTaHUYECKOTO BEIIECTBA MO €ro IJIOTHOCTH U MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, WM IO MPOAYKTaM CrOpaHHs; pacueTbl MacCOBOM J0JIU
(Macchl) XUMUYECKOTO COSAMHEHHSI B CMECH; pacdeThl Macchl (00beMa, KOIMYECTBA BEIIECTBA)
MPOAYKTOB pEaKklWu, €CIM OAHO W3 BEIIEeCTB JaHO B M30BITKE (MMEET MPUMECH); PACUETh

MaccoBOM WM OOBEMHOM [OJIM BBIXOJA MPOJYKTA PEaKIUU OT TEOPETHUECKH BO3MOKHOIO;



pacueTsl TermaoBoro 3ddexra peakuu; pacyeTsl 00bEMHBIX OTHOIICHUN ra30B MPU XUMUYECKUX
peaKIusX; pacyeTbl Macchl (00beMa, KOJTMYECTBA BEUIECTBA) MPOIYKTA PEAKIIMH, €CIH OJHO U3
BELIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J10JIE€l paCTBOPEHHOT'O BEIIECTBA;

UCIIOJIb30BAaTh METOJbl HAYYHOTO MO3HAHUS: aHAJINU3, CUHTE3, MOJCIUPOBAHME XUMHYECKHX
MPOLECCOB M SBICHUM — MpU pElIeHUH Y4eOHO-HCCIEeNOBAaTeNIbCKUX 3a/Jad MO0 H3YyYEHUIO
CBOMCTB, CITOCOOOB IMOJIYYEHUS U PACMO3HABAHUSI OPTAHUYECKUX BEIIECTB;

BJIQJICTh MpaBUJIaMH O€30MACHOTO OOpalieHusl C eIKUMH, TOPIOYUMH U TOKCHUYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

OCYHIECTBIISAITh TOMCK XHUMHUYECKOM HH(OpMalMM 10 Ha3BaHUSAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

KPUTHYECKH OIICHUBATH U MHTEPIPETUPOBATH XUMUUYECKYIO MH(POPMAIIHIO, COAECPKAIIYIOCS B
COOOILIEHUSAX CPEACTB MaccoBoM uH(popmanuu, pecypcax HHTepHeTa, Hay4HO-TOMYJISPHBIX
CTaThsIX C TOYKU 3PEHHs €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LENSIX BBISABICHUS OIMIMOOYHBIX
CyXXJIeHU 1 POpMUPOBaHUSI COOCTBEHHOM MO3UIUY;

YCTaHABIMBATh B3aUMOCBSI3U MEXIy (akTaMu U TEOPHUEH, MPUUYMHON M CIIEJCTBUEM IpHU
aHaiM3e MPOOJIEMHBIX CHUTyallMii W OOOCHOBaHMHM MPHUHUMAEMbIX pEIICHHH Ha OCHOBE
XUMUYECKUX 3HAHUI;

MIPEACTABISITh MyTH PEIICHHS TJIOOATBHBIX MPOOJEM, CTOSIIUX TEpel UYeTOBEYECTBOM, U
MEPCIEKTUBHBIX HANpPaBICHUN Pa3BUTHS XUMUYECKUX TEXHOJOTHUM, B TOM YHCIE TEXHOJOTHMA
COBPEMEHHBIX MaTE€pPHANIOB C PA3IMYHON (DYHKIMOHAIBEHOCTHIO, BO3OOHOBISEMBIX HCTOUYHUKOB
CBIPBS, IEPEePAOOTKU M YTUIM3AIMH MPOMBIIIEHHBIX ¥ OBITOBBIX OTXOJIOB.

BorinyckHUK HA yriy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUUThCSI:
dopmynupoeams  yenvb  uUccie0o8aHus, 6blO8USAMb U NPOGEPSIMb  IKCNEPUMEHMANbHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX 6eujecme HA OCHO8e UX COCMA8a U CMPOEHUs, UX
cnocobHocmu 6cmynamv 6 Xumuueckue peakyuu, O Xapakxmepe U NpoOYKMax pasiuyHbIx
XUMUYECKUX pearKyuil;

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEePUMEHMbL C COOII00eHUueM
npasu be3onacHol pabomul ¢ eewecmeamu U 1abopamopHuimM 000py0osanuem,

uHmepnpemuposams OaHHble O COCMAge U CMPOEHUU BeUecms, NOLYYEeHHble C NOMOUbIO
COBPEMEHHBIX PUSUKO-XUMUUECKUX MEMOO08;

ONUCLIBAMb  COCMOAHUE JNeKMPOHA 6 amoMe HA OCHOB8e COBPEMEHHbIX KB8AHMOBO-
MeXaHu4yecKux npeocmasieHuti o CMmpoeHuu amoma Ol OOBbACHEHUA  pe3Vibmamos
CNEKMpanbHO20 AHANU3A BEUjeCNE;

Xapaxkmepuzoeams — poib  A30MOCO0EPHCAWUX — 2eMEPOYUKIUYECKUX — COeOUHEHUU U

HYKJIEUHOBbIX KUCi1om KakKk BadICHENUUX DUONIO2UYECKU AKMUBHBIX eeuwjecmes,



NpPOcHO3UPO6AaNtb 603MONCHOCMb NPOMEKAHUA OKUCIUME/IbHO-60CCMAHOBUMENbHBIX peam;uﬁ,

Jaexcauiux 6 OCHoee npupO()Hblx u np0u3eodcmeeHHblx npoyeccos.



puioxenne Ne 1

KanennapHo-temaTtudeckoe mjiaHupoBaHue ypokos xumuu B 10 kiaacce

Howmep Tema ypoka
ypoka

Tembl MpoekToB

KanenngapHo-remMaTuueckoe rmiiaHupoBaHUe ypoKoB XuMuu B 11 kitacce

Howmep Tema ypoka
ypoOKa

Tembl IpoeKTOB

IIpuioxenne Ne 2

KOHTpOHLHO- HU3MCPUTCIIBHBIC MAaTCPUAJIbI 110 XUMUHU (2 BapI/IaHTa)
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