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1. Inanupyempre PE€3VILTATBLI 0CBOCHUS Y4€e0HOro npeamera «XHMUsD):

* Bbmyckuuk na VIIY0JI€HHOM YpoBHe HAY4YHTCs:

PACKPBIBATL Ha mpHUMepax pomtb Xpmmm B hopMupoBanny COBPEMECHHOM Hay4HO# KapTumsl
MHpa H B IPaKTHYECKOH NesTensHocTH 9CJIOBEKa, B3aMMOCBSI3L, MEXIy XUMHER U npyrumu
CCTCCTBEHHBIMHU HayKamu;

WIITOCTPAPOBATh Ha puMepax CTaHOBJICHHE U BOJIIONUIO OPraHuYecKoi XUMHH Kak HayKu
Ha PA3IMHBIX HCTOPHYECKHX HTamax ee Pa3BHUTHS;

YCTaHABIINBATE IPHYUHHO-CIIEICTBEHHEIC CBASH MEXIY CTPOEHHEM aToMop XUMUYECKHX
SJIEMCHTOB U NIEPHOIHUYECKHM M3MCHCHHEM CBOMCTB XHMHYecKmx SJIEMEHTOB U mX

COCIMHEHHUN B COOTBETCTBUH C IIOJIOKEHHEM XUMHUYECKUX SJIEMEHTOB B nepuoanYecKoi
CHUCTEME;

CTpOEHUs aToMa, XUMHYECKOHI CBs3H, SJICKTPOJIMTHYECKOH JAHCCOLIUAITUU KHCIIOT u
OCHOBaHHﬁ; YCTaHaBiIuBaTh HpI/I'-II/IHHO-CJIeI[CTBCHHBIe CBsA3U Mexny CBOMCTBaMHu BeIIlecTBa
H €r0 COCTaBOM Hu CTPOCHHEM;

IIPUMEHSTH IIpaBuJia CHCTEMaTUYECKOH MEX(,ZIYHapOIIHOI;i HOMCHK.IIaTprI KaK cpexncrsa
Pasim4yeHus u I/IlIeHTH(l)I/IKaIIHI/I BEIIECTB 110 ux COCTaBy U CTPOCHHUIO;

NPHHAUIE)XHOCTH K OHpeI[eJICHHOMy KJ1accy COCHHHCHHﬁ;

OOBACHATE IIPUPOZY U CIIOCOOBI obpazoBanus XUMHYECKOM CBSI3Y: KOBaJICHTHOMH (monstproi,
HEIOJIIPHOM ), HOHHOI, METAJTHYECKO}A, BOZIOPOZHOM — ¢ 11eJ1B10 ONPENCNICHUS XUMHYECKO]
AKTHBHOCTH BEIIECTB;

XapaKTCpI/BOBaTI) (I)I/I3I/I‘-ICCKI/I6 CBOKCTBa HEOpraHuveckux u OpPraHu4yeckKkux BEIIECTB U
YCTaHaBiIuBaThHL 3aBUCUMOCTEH (I)III3I/I‘ICCKI/IX CBOMCTB BCIECTB OT Tuma KpHCTaIIIMYeCcKOii
PeLIeTKH;

BOIOPOAHBIX COCZII/IHGHI/II;'I, BBICIITUX OKCHUIOB U T’ I/IﬂpOKCI/IILOB;

[IPHBOZIUTL TIPUMEPHI XHMHYECKHX PCAKIUH, pacKphIBAIOIMX XapaKTePHbIE XHMHYECKHe
CBOHCTBA HEOPraHWYECKHX K OPTaHHYECKHX BEMIECTB H3yYeHHbIX KIIacCoB ¢ uempro mx
HJICHTHDUKALUN 1 00 biCHe Hus 00IacTH puMeHeHus;

OIIpEAEIIATh MEXaHU3M p€aknuu B 3aBUCHUMOCTH OT YCJIOBUH IIpoBeeHus pPeaknuu u

OpraHu4YeCcKux COCIMHEHUH 3aJaHHOT'O COCTaBa U CTpOCHU4;
HOII6HpaTI> peareHThl, YCIIOBUsA OIIpEAEIIATh IPOAYKTHI peaKuHﬁ, ITO3BOJIAIOTHNX
peaii3oBars J'Ia60paTOpHLI€ U IIPOMBIIIJIEHHBIE CIIOCOOBI IIOJIy4YeHMU s BaOXXHEHUIIUX

6I/IOHOI‘I/I‘ICCKI/IX 06MCHHBIX IIponeccax u HpOMI)II.HJ'IeHHOCTI/I;



IPUBOUTE IpUMepsI OKHCJII/ITCJILHO-BOCCTaHOBI/ITeJIBHLIX peakumii p IpHupose,

BBIOTHATE XuMuyeckyi SKCIEPUMEHT 110 pacnosnaBanmio u OJIyYeHuto Heopranuyeckyyx
H  opranmyeckpx BEIECTB,  oTHOCsIIMXCY K Pasmmumev  kmaccan COCIMHEeHnlt, p
COOTBETCTBHH ¢ mpaBmamy 1 TIpreMamu Ge3omachoj paboTsr ¢ XUMHYECKUMH BelecTpany
H 1abopaTopHemy 060py,ZIOBaHHeM;

TIPOBOMUTE pacyeTkr ga OCHOBe XMMMYeckyx dopmyr u YPaBHEHMH peakiuii: Haxox1eHne

NponykTa peakumu, ecny ONHO M3 BemecTB gamo p BUZIC pacTBopa ¢ OnpeneneHHoi;
MaccoBoit noseit pPacTBopeHHOIO BelllecTna;

HCIIONB30BaTh MeTo b Hay4YHOTO mosuanpg: aHamu3, CHHTE3, MozaenupoBanue XUMHYECKHUX
[IpoeccoB u sBnenmij — IIpH penteHun yqe6Ho-Hccneﬂ03aTenchnx 3a1a4 mo usyyemmo
CBOKCTB, CII0c060R TIOJTYYeHus u pacnosHaBanuy Opranuyeckux BEIIECTB;

BIaJIETh mpaBuiamy 0e3omacuoro oOpamienus ¢ CAKHMH, ropovnmy g TOKCHYHBIMH
BEIIeCTBamu, cpencrpamy OBITOBOIH XHMUH;

OCYIIECTBIIATE mouck XHMHYECKOH HHOpManuu 110 HasBaHMsM, H/:[eHTmbHKaTopaM,
CTPYKTYpHBIM bopmymnam BEIIECTB;

KpHTHYecKH onenupary y HHTCpNpeTHpoBars XHMHYECKYIO HHpOpManro, Coaepxanryrocs
B Coolmenusgx CPEACTB  MaccoBoix HH(pOpMaruy, pecypcax Hntepuera, Hay4HO-
TONYJIAPHBIX cTaThax ¢ TOYKH 3peHus CCTECTBEHHO-HayYH i KOPpeKTHOCTH B 1emgx
BBIABJICHHUS OIIMG0YHpx CY>KIEHUMH u (hopmuposanus COOCTBEHHOIH TTO3ULHH;

II€PCIIEKTUBHBIX HallpaBNeHuii  paseurig XUMUYECKUX TEXHOIOTHH, B oM 4ucie
TE€XHOJIOTHIA COBPEMEHHBIX Marepuanop ¢ pasiuyHO; (byHKHHOHaJILHOCTL}o,
BO300HOBIIIEMBIX HCTOYHHKOB ChIpps, nepepaboTku g YTHIIH3auy IIPOMBINUTEHHEBIX ¥
OBITOBBIX OTXOJI0B.

XUMuyeckux peaxyui,
camocmoamenvo anuposame  u  nposodum Yumuieckue  sxcnepumerme,; c
cobniodenuem npasun  6ezonacnom pabomer ¢ sewecmeamu y 1abopamopmim
000pyoosanuem;

coepemennvix Pusuko-xumuyecryy Memooos;
onuceleamos  cocmosnye dNeKmpona 6 amome g OCHo6e  coepemennbix K6anmogo-



®  Xxapakmepuszosamy, Polb asomocoodepoicauyux cemepoyuruyeckyy coedunenusy 4
HYKI€UHOBbIX Kucnom xay 6adCHetuux Guonoeuyeciy AKmueHbIx 6ewecme;

. npocrozuposamy 803MOUCHOCIL npomexarnus ozcuwzume/lbno-eoccmanoeumeﬂbubzx
pearyuu, nexcaupuy ¢ OCHOBe NPUPOOHBIX 4 npouseoocmesen npoyeccog,

I1. Coaep:kanue Y4eOHoro npeaMera

10 kaace Bus Hexeuro, Beero 102y)

OcHoBiI OPranm4veckoii xumuy

BAICHTHOCTH.  OcHoBHEe TIOJIOXKEHH  Teopun XHMHYECKOTO  cTpoemuy Opranuyeckux
COCIUHEHnH A M. Byrtnepoga. Yraepomnsii ckener Opranuyeckoii MOJIeKybl.  Kpatuocrs

L. YIJIEBOIOPOIBI (364)

Tema 1 Ipenensupie YIIIeBOa0poas1 (114)
Ankanpr. OJeKTponHoe 1 IIPOCTpaHCTBeHHOE CTPOCHHE MOJTeKy 1Bl MeTans. sp3-rn6pmm3aum

IIpupoie u IpUMeHeHue AJIKaHOB.

Tema 2 Henpenensnpie YrleBoaopoasr (14y)

AllKensl. ONeKTpoHHOE H TPOCTpaHCTBEHHOE  CcTpoeHe MOJIEKYJIBI  STHIIEeH]. sp-
ruOpuau3anus opouTaseii atomop YIIIepoia. 6- u m-ces3y. I OMOJIOTHYECKHH psiyy u o01mas
dbopmyna ankenop. Homenknarypa AIIKCHOB. M30Mepus  ankenop: YIJIEPOHOTO  cKertera,
HOJIOKEHUs  KpaTHoi CBA3H, IpOCTpaHCTBeHHag (uuc-mpanc-moMepHx), MEXKJIaccoBas.
Dusuyeckue crojicTra QITKEHOB. Peakmuy SJIEKTPOPHIBLHOrO TIPHCOC/IMHEHHS. KaK crocoG
TOTNYYeHUs pyHKUMOHANBHEX IIPOU3BOIHBIX YrieBomoponos. Ilpasuio Mapkorukosa, ero
SJICKTPOHHOE  060CHOBaKHe., Peakuun  oxucnenug H  IOTUMepu3anuy. Hommrunen  xax



KPYIHOTOHHAX HEj; IPOLYKT XuMuyeckoro IIpOU3BOCTRA. HpOMLIIHJIeHHBIe H Jnaboparoprupie
CIOCOOBI oNTyyenyy IKCHOB. /Ipaguo 3aiyesa. [pumenenye AJIKEHOB,

Allkaanenp, Kunaccuduxanug AIKaJIMEHOB 10 B3aHMHOMYy Pacnonoxennio kpargpy
CBs3eil B Moinekyne.  OcoGennocty SJICKTPOHHOrO i HpocTpancTeenyorg CTPOEHuUs
COIPsKEHHBIX ATKaaneHoB. Ofmay bopmya aJIKaJIueHOB. HOMCHKHaTypa H  H30Mepus

Apenpr. Hemopus OmKpeimus 6enzong. CoBpemennpie IIpencTaBnenny 06 SJIEKTPOHHOM
H IIpOCTpaHCTBeHHONM CTpOCHUU GeH3oa. Wzomepus n HOMEHKIIaTypa romonorog OeH3ora.
Ob1mmas bopmyia ApeHOB. PH3Hyeckye CBOKHCTBa 6en3og. Xumuyeckpe CBOKCTBA Gensoya:
PeaKImm snexrpodumsroro 3aMereHus (HHTpOBaHKe, Tanorenuposanue) kax CIoco6
TNOIyYeHus Xummyeckpx CPEICTB 3ammTh bacTennii; npucoenunenyy (mﬂpHpOBaHHe,
TanorenupoBanme) kax Al0Ka3arebcTRo HelpenensHOrO Xapakrepa 6eH3oa. Peaxius TOpeHus.
[onyyenne OeH3ora. Ocobennocmy XuMuveckux ceoiicme Moxyona. Bzaumuoe Basgppe aToOMOB
B Mozekyne tonyoua, Opuenmayuonnye spexmur Jamvecmumenei. Tpumenenye TOMOJIOroB

Cmuponvnozo kayyyka,
Bsaumocessy, npeodenvuuix, Henpedenvuuix, apomamuyeckyyx Yeneeooopoooe y
8000POOHBIX coeounenu; Hememannos.
IIpupoonwie UCMOUHURY Yene6odopodog y ux nepepabomraq.

TemadqT AJI0T€HONIPON3BOJHbIe 1 THAPDOKCH/ILHBIE NPOU3BOAHBIE YrieBoxoponos (1249)

gy anozenonpouseoonpie yeneeooopoooe. K/Iaccuqbukauuﬂ, Cmpoenue, uzomepus,
HoMeHK1amypa, Hexomopeie ocobennocmy CAN02EHONPOU3BOOHBIY Yeneeooopooos.

Cnuprer. Knaccnquaunﬂ, HOMCHKIIaTypa criuprop. I OMOJIOTHYeCKHN psiy g o0mas

YCTaHOBIEeHNYg Halmmuug I‘I/I,[[pOKCOprHHLI, (& FaJIOFeHOBOlIOPOIIaMI/I Kak cnoocoo nony4yeHus
paCTBOpHTeHeﬁ, BHYTpHU- Me)KMOJIeKy.HHpHaﬂ AeTuaparaus. PeaKLII/IH rOpeHus: CITHPTHI Kak



TOIIJIUBO. HonyquHe 3TaHoJa: pPeakus 6pO)KCHPIH IIFOKO3bI, T HpaTtaius STHIICHA.
HpHMeHCHHe Me€TaHosa wu 9TaHoJIa. q)I/I3I/IOJ'IOFI/I'-IeCKOC JIelCTBUe ME€TaHoJlla u 9TaHOJIa Ha
Opranusm YE€JIOBEKaA. STI/IJ'ICHF JUKOJIb U FIMOCPUH  Kak OpencraBurey IpeneIbHBIX
MHOTI0aTOMHBIX CIIHPTOB. Ka‘{eCTBCHHaﬂ Peaknus Ha MHOTroatoMHbIe CIIUPTEI U ee IIpUMEHEHHEe

Apomamuueckue cnupmeor.
Tema 5 Kap6onnasupre coennHenus (4yq)
AJBICTHABI W  KeTOHBI Knaccupukamus AIBICTHIOB ¥  KETOHOB, Crpoenne

F'omonoruueckuii psin, obwas dopmyna, HOMEHKIIaTypa u n3omepus NPEAENBHBIX albaeruos.
Qusnyeckne  cBoiictpa IPENENbHBIX  abaeruos. Xumudeckue cpoiicrpa IIPEIeTbHBIX
AIBNICTH/IOB: THAPHPOBAHHKE; Ka4eCTBEHHbIE peakuuu Ha KapOOHHIIBHYIO rpynny (peakmus
«CepebdpsHoro 3epkanay, B3AUMOZEHCTBHE ¢ ruapoKcHIoM Memu (1)) u ux npumenenye JUTs
OOHapyxeHus IPENCIBHBIX aNbIerunoB B TPOMBIIIIEHHBIX CTOYHBIX BOjaXx. [Tonyyenue

aleToHa.
Tema 6 KapGonossie KHCJIOTBI M MX NIPOM3BOIHBIE (74)

Kap6onosbie kuciiors,, Knaccuduxarms u HOMECHKJIaTypa KapOOHOBBIX KHCIIOT.
Crpoenne npenenpupx OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIeKTpOHHOE U
IPOCTPaHCTBEHHOE CTpoeHHe KapOOKCHIBHOM rpymimpr. [ OMOJIOTHYECKHUH psijt M 06mas bopmyna

usomepus. Acummempuyecxuii amoy yenepooa. Ilpumenenue KapOOHOBBIX KHCIIOT.
Tema 7 I¢pupsi (69)

Ipocmeie Iuper. Homenxnamypa, usomepus, nonyyenue

Cioxnbie SGUpPLI M Kupbl. Crpoenne u HOMEHKIIaTypa ClI0MXHBIX 3¢upos.
Mexxknaccosas H30MEpHs ¢ KapOOHOBBIMH KHCIIOTAMI. Croco6s1 nonyyenmns CJIOKHBIX 3(UpOB.
OBparumocts  peakiuy srepuukanmn. IIpumenenue CIOXHBIX 5(QUPOB B mHImeBoli g
napproMepHoii IIPOMBIIUIEHHOCTH. JKuphl Kak CIIOXHBIE >hUPHI TImHuepuHa u BBICIITHX



AMHHOKHCT0TY) H Oeakn. Cocrap H  HOMeHKarypa, Ctpoenne AMHHOKHCIIOT,
Fomonornyecky PAI npenenbupx AMUHOKHCITOT, Hzomepus npeoenvuprx amunoxucnom,
Duzngeckye CBOHCTBA  mpenempupy AMHUHOKHCJIOT., AMHHOKHCT0TE; KaK  amporepupre

Tema 10 Yraesonsr 9 q)

Yraesoag.. Knaccupukary YTICBONOB.  ODuspyeckye CBOHCTBA u HaXOXeHue
YIIICBOOB B mpupopme. I JIOKO3a Kak abJIETHa0CTIHpT, Xumueckue CBOHCTBA TIf0K03E:
ayunuposanye, AIKUnNUposanue, cnupropoe MOJIOYHOKHCI0E Gposkenye. 3KcnepHMeHTanLHLIe
A0Ka3aTeNbCTBa Hayyy AIBNICTUTHOR M ciupToBRIX Tpynm B rmokose. Ionyyenue TITIOKO3BL.
Dpykmosa  xax usomep  enmokoser.  Pu6ozg U Oesokcupubosq, Baxueiimme AUcaxapu apr
(caxapoza, laKkmosa, manemosa), ux CTpoeHHE M (u3nyeckye CBOHCTBA. ['maposys caxapospl,
NAKmMo3svl, manvmosw;, Kpaxman u HEITI0I03a Kak OHonormyeckye HomMepel. Xumuyeckye

I 0OHapyskeHus Kpaxmana B mponykrax IHTaHus).  XuMugeckpe CBOHCTBA WeIT01035;:
THIponu3, obpaszoBanme CHOKHEIX 5pupoB. Ipumenenye H OHoIorHyeckas POJIb yrieBosos.



I/I,HCHTI/I(I)I/IK.’:IIII/IH OpPraHuY4YeCcKux COC/THHEHHH. l"enemqecxax CBsI3b MEXy Kiaccamu
OpraHu4YecKux COCIMHEHUH

Iv. A30TCOJEPKAIIME I ETEPOLMKJINYECKUE COEIUHEHUS (4q)

Asomcooepacawue ceMmepoyuKIuIecKue coedunenys,. Huppon u nupuoun: 9NeKMpOoHHoe
cmpoenue, apomamuyeckuil Xapakmep,  pasnuuue 6  nposenenuy OCHOGHBIX  CB0licme.
Hyxneunoevie kucnomur- cocmas u cmpoenue. Cmpoenue HyK1eomuoos. Cocmas nyxneunogoix
kucnom (/{HK, PHK). Pons HYKIIeUHOBbIX Kuciom ¢ JHCU3HeOessmenvHoCcmu Op2aHu3Mmoe.

V BHOJIOT MYECKUAKTUBHBIE BEIIIECTBA (34)

Depmenmui-6uonozuueckye Kamanuzamoper. Knaccupurayus pepmenmos.
Kamanumuueckoe oeiicmeue pepmenmos u nebuonouyeckuy Kamanusamopos 6 cpasnenuu.
IIpumenenue.

Bumamunur. Booopacmeopumpie u JHeupopacmeopumvie eumamunvr u yx buonozuyeckoe
oeticmeue. Bumamun C. Honyyenue u npumenenue 6umamunos, ux buorozuyveckas pon.

Lopmonwi Kraccupurayus  20pmonos: cmepoudnvle, nenmuonvie y benxoeuie.
buonozuyeckoe oericmeue 2opmonos. Duzuonozuveckas axmusnocms bepmenmos, sumamunoe
U 20pMOHO6 6 cpasHenuy.

Jlexapcmesennwie npenapameol. Knaccuguxayus Jlexapcmeenneix npenapamos.

V1. OBOBUIEHHUE 3HAHMII IO KYPCY OPTAHUYECKOI XUMHH (64)

Beicokomonekynsapurie COCMMHCHNS. OCHOBHBIE IIOHSTHS BBICOKOMOJIEKY JIAPHBIX
COCNMHEHHH:  MOHOMep, TOJIAMEp,  CTPYKTYpHOE  3BEHO,  CTemeHp NIOJIMMEPH3aLIUH.
Knaccuduxarms HOIMMEPOB.  OCHOBHBIE  CIIOCOGE TIOJYICHHS  BBICOKOMOJIEKY IAPHBIX
COCIMHCHUH: pPeakUMH [NOTUMepH3alHu loJlmKonaeHcauy.  CTpoeHne u CTPYKTypa
[IOIUMEPOB. 3aBUCHMOCTH CBOMCTB TOJIAMEPOB OT CTPOEHHS MOJIEKyIL. Tepmonnactiunre u
TCPMOPEAKTHBHBIE  OJMMEPBL. Iposoosue  opeanuyeckue nonumeper.  Komnozummnuie
Mamepuanel. - Ilepcnekmuss:  ucnons3osanus KOMNo3ummelx  mamepuanos. Knaccupukarms
BOJIOKOH. CHHTETHYECKHE BOJIOKHA. Homasduprrte u monmammaye BOJIOKHA, HX CTpoeHHe,

mamepuanos.
11 kaace

Teopernyeckne ocHoBbI xHMuM

I. Ctpoenne Bemecrpa (22q)

Tema 1 Crpoenne atoma. Ilepuoauyecknii 3akon u NEPHOINIECKAS CHCTEMA XHMHYECKHX
djemenToB /I.U. MenneeeBa 99)

Crpoenne Bemectpa. Cospemennas mozens CTpOCHHs aToMa. [lyamusm siekTpona.
Keanmoevie yucna. Pacnipenenenue YICKTPOHOB 110 SHEPTETHYECKUM YPOBHAM B COOTBETCTBHH ¢
TIPHHIMIIOM HaWMEHbIIEH SHepruw, npaBuioM XyHJa W HOpHHOUNIOM Haym. Oco6ennocty
CTPOCHHS SHEPIETUYECKHX YPOBHElH aTOMOB d-amemenToB. OneKkTpoHHas KOHQHIypanus atoma.
Krnaccndukanus xumugeckux SJIEMEHTOB (S-, p-, d-onemenTe1). OcHOBHOE U BO30YX/I€HHbIe



Tema 2 Xumuueckas cBsizp (13q)

DJIEKTPOHHASI MPHPOAA XHMHYECKOii CBHI3H. DJIEKTPOOTPHLATENBHOCTS. KoBaenTHAS
CBA3b, €¢ PASHOBM/IHOCTH M MEXaHH3MBI 0OPa30BaHs (oOMeHHBIH u AOHOPHO-aKLENTOPHBIIA ).
Ocnosnvie  xapaxmepucmuxu  kosanenmmoii COAZU:  OHepeus, OnuMaG, Ganenmuble Yenbi,
Hacvlyaemocmo, nanpasiennocms, nonspuzyemocmo. Cuoma u Ilu cesn3v. VloHHAs cBs3b.
Merammyeckas  cBs3b. Bonoponnas  cBase. Meoicmonexynspuvie  e3aumodeiicmeus.,
Kpucramwmueckne u aMopdHble BemectBa. THITEI KPUCTAITAYECKUX PEMIETOK (aToMHasi,
MOJIEKyJISIpHAs, HOHHAsl, MeTa/UIHYecKas).

3aBHCHMOCTD (DU3HUECKUX CBOICTR BCIICCTBA OT THIA KPUCTAIUTHYECKOM PEIeTKHY.
[Ipuunnsr MHOr0OGpasus BemecTs. CoBpeMeHHbIe peicTaBIeHns O CTPOCHHH TBEPJIBIX,
KHUJKUX M ra3000pa3HbIX BemecTs. Kudkue Kpucmaniot.

Komnnexcnvie coeounenus. Cocmag Komniexcrozo coedunenus. Knaccuguxayus
KOMNIIEKCHbIX COeOUuHenull, Homenkiamypa.

II XUMUYECKHUE IPOLECCHI (34u)
Tema 3 Xumuueckue peakunu u 3AKOHOMEPHOCTH UX npoTexanus (104)

Xumuyeckne peaknun. [oMoreHHse u TCTEpOreHHbie peakunu. CKOpPOCTh peakiuy, ee
3aBHCHMOCTE OT DPa3IMYHBIX (PaKTOPOB: HPHUPOIBI PCaTMPYIOIMX BEINECTB, KOHLEHTPAI[HH
Pearipylomux  BEIECTB, TeMIepaTypsl (HPaBHIIO Baur-T'odda), mromanu PEaKIMOHHOI
TMOBEPXHOCTH, HAIMYMs KaTalM3aTopa. DHEprusi aKTHBALIWW. Axmueuposannviii komnnexc.
Karamsatopsr u xatamus. Pop KaTaJla3aTopoB B IPUPOJIC U IPOMBIILIEHHOM IIPOH3BO/ICTBE.

llonsmue 06 sumanonuu u sumponuu. Snepeus I'ub6ca. 3akon Iecca u CIIEICTBHS H3
Hero. TemnoBble 3¢ (heKTbl XUMUYECKHX peaknuii. TepMoxumuyeckue ypasnenus. O6parumocts
peakuui. Xumudeckoe paBHOBecue. CMelneHue XHUMHYECKOTO PABHOBECHS MON JeHCTBHEM
Pa3IHYHBIX  (AKTOPOB: KOHUEHTPAMH pPEAreHTOR  HIIH NPOYKTOB pEaKIUH, JaBICHHUS,
TeMIepatypel. Posib cMemeHns paBHOBECHS B TEXHOTOIHYECKHX nporeccax.

Tema 4 Xumnueckue peakuun B BoaHBIX pacTBopax (124)

Hucnepensie cucremsr. Konnouduwie cucmenmsy, VctunHbIe pacTBOpEL. PactBopenue kak
usuxo-xumuyeckuit mpouece. Crioco6m BBIPKCHUSI KOHIEHTPAIUK PaCTBOPOB: MacCOBas OIS
PaCTBOPCHHOIO BCIECTBA, MOJAPHASL U MONANHAS Konyenmpayuu. Tump pacmeopa u
mumposanue.

Peakunn B pactBopax snextponutos. KauecTBeHHbIe PCaKIMH Ha HOHBI B pacTBOpE.
Kucnorno-ocHoBnbIe B3aumoseiicteus B pacTBopax. Amdoreprocts. Honnoe npoussedenue
800bL. Booopoowwiii noxazamens (pH) pacmeopa. Twumponus coneii. 3HaucHme THApOIH3a B
OHOJIOrMYecKX 06OMEHHBIX IpoLECCaX. IIpumenenne ruaponusa B npombmmIeHHOCTY.

Tema S Peakuun ¢ usmenennem creneneii okneIenmus aTOMOB XHMHY€CKHX 3JIEMEHTOB
(124)

OKHCITHTETBHO-BOCCTAHOBUTE T HbIE PCaKIHHK B IPUPOJIE, IPOM3BOICTBEHHBIX MPOIECccax
1 JKUSHCNCATCIIBHOCTH OPraHU3MOB. OKUCIUMENbHO-80CCMANOBUMENbHbLI nomenyuan cpeowl.
Huazpamma Ilyp6s. TloBenenue Bemects B Cp€aax ¢ pasHeIM 3HavYeHHeM pH. Mertospl
SJICKTPOHHOTO M 91eKMpOHHO-uoHHO20 GanaHca. [ alTbBaHHYECKuii JJIEMEHT. XHUMHYECKUE
HCTOYHUKA TOKa. Cmandapmueiii  6000poonwii onexmpoo. Cmanoapmmwiii NeKMPOOHbLI
nomenyuan  cucmemel. Pao  cmanoapmuwix SNIEKMPOOHBIX  NOMEHYUANO8. Hanpasnenue
OKUCTUMENLHO-60CCMAHOBUMENbHDIX  DeaKyuil. ITEKTPOIU3 PacTBOPOB M pacCILIaBOB COJIEH.
[IpakTyeckoe mnpuMmeHenwe SJIEKTpONIH3a Ul MOJYYEHHUs IIEIOYHBIX, IIETOYHO3EMEITbHbIX
METAJIIOB M aTIOMUHHSA. Kopposus MeTamios: BHiEI KOppo3uu, crocoGs 3aLIUTH METALUIOB OT
KOPPO3HUH.

OcHoBBI HeoOprauuueckoii XHMHH
IIT BEHIECTBA U UX CBOMCTBA (339)
Tema 6 OcnoBubIe Kiacchb HEOPraHUYeCKHX CoeHHeHui (84)



Oxcupl. Kiacengukanus, crioco6s: HOJyHCHHS, KHCIIOTHO-OCHOBHBIE U OKUCIIUTEIBHO-
BOCCTAaHOBHUTEIIbHBIE CBOWCTBA OKCHIOB.

['uapoxcuasl. OcHoBanus: KJIacCHUKANMS, CIIOCO6H! 0Ty YeH S 1 XHUMHYECKHE
cpoiictBa. Kucotsr: knaccudukammus, HOMEHKIIaTypa, CoCOObI IOyYeHHus U 00IIHe
XUMHHCCKAE CBOHCTBA. OKHCIIHTEbHO-BOCCTAHOBHTE L HEIE CBOHCTBA KHCIIOT. AM(pOTEpHDIE
TU/IPOKCHIIBI: IIOJIyYEHHE U XUMHYECKHE CBONCTRA.

Comu. Kinaccuduxanus coneit. Cpennue comu: HOMCHKJIATYpa, CII0COOBI MOJTydYeHHUs 1
XUMHYECKHe cBolcTBa. Kuciple cou: HOMEHKJIATypa, CII0COOBI MOy deH s, THCCOMAIIHS 1
XHMHUYECKHE cBoMCTBa. [lepeBon kucbIX coteii B cpenuue. OCHOBHBIE COJIH: HOMEHKJIaTypa
CIIOCOOBI Oy YeHH ], TUCCONUALHS K XHMHYECKHE cBoiictBa. [lepeBoa 0CHOBHEIX coteif B
CpEIHHE.

I'enetnyeckas cBs3b Mexy K1accamu HEOPraHUYECKUX COEIUHEHHIA.
Tema 7 Hemeranin! u ux coeqnnenus (104)

Croco6sI oJTyYeHns: HeMeTamIoB 1 ux (usndeckue croiictaa. AJIIOTpOIIHBIE
MOIM(UKAIMH KHCIIOPOJIa, Cepbl, yriepona. XuMHYeCKHe CBOMCTBA HEMETAILIORB, Peaxiun
AHUCIPOIIOPUHOHUPOBAHMS: B3aUMOIEHCTBHE TaJIOreHOB (kpome dropa), cepsr, bocdopa co
Iei09amMu, Xjiopa u 6poma ¢ BOJIOM.

Kucnopoznssie coenunenus HEMETAJIIOB, CIIOCOOBI MOJTYYeH s, XHMUYECKHE CBONCTRA.

O6mas xapakTepucTuKa 31eMeHTOB IVA-rpynmer. Croiictsa, nonyuenne u IIPUMEHEHHe
yrist. CuHTe3-ra3 Kak ocHOBa COBPEMCHHOH NPOMBILIIEHHOCTH. AKTHBHPOBAHHIIA YIOJib Kak
azicopbent. Harnocmpykmypei. Muposvie oocmudicenus 6 o6racmu cozdanus Hanomamepuanoe.
Onexmponnoe cmpoenue MOREKYNIbL yeapHoeo easa. Ilonyuenue u npumenenue yeapuozo 2asa.
Buonoruyeckoe neiicraue yrapHoro rasa. KapOu/iel Kaubuus, aTloMAHUS 1 Kelle3a. Kap6onars!
U THApoKapOoHatel. Kpyeosopom yenepooa 6 Jcusoii u mecugoii npupooe. KauecTBenHas
PCaKnus Ha KapOOHAT-WOH. (DHU3MYECKHE W XUMHYECKHe CBOMCTBA KpemHHsa. CHiaHbl u
cummiuael. Oxenn kpemuns (IV). KpeMHEEBbIe KHCIOTH i uX comu. CHIIMKaTHBIE MUHEpAIbI —
OCHOBA 3€MHOH KOpBI.

O6mas XapakTepiCcTHKA JIeMEHTOB VA-rpynmst. Harpuner. KavecTsennas peakuus Ha
HOH aMMOHHSI. A30THasI KHCJI0TA KaK OKHCIIHTED, Hutpatsl, ux ¢pusnueckue u xumumgeckue
CBOHCTBA, mpuMeHeHue. CBOICTBA, Tionydenye u npuMenenue pochopa. Gochun. Dochopusie
¥ noymdochopHsie KuCI0THL Bronornueckas poiis ocdaros.

OOmras XxapakTepucTHKa H7IeMEHTOB VIA-rpynmsr. Oco6slie cBoiicTa
KOHIICHTPUPOBAHHOMW CEPHOM KUCIIOTHL. KauecTReHHEIE peaKkuuu Ha cynbQua-, cynbput-, u
CynbhaT-uOHBI.

OO6mas xapakTepucTHKA 31eMEHTOB VIIA-rpynmst. Oco6eHHOCTH XHMuU ¢bTopa.
lanorerosomopozs! u ux monyuenue. I AJIOT€HOBOJAOPOIHBIE KUCIIOTHI U HX COJIH.
KavecTBenHbIe peakiuy Ha raloreHHA-HOHbL Kucnoponconepxamue coenunenms XJIopa.
IIpuMeHeHHe raoreHoB 1 UX BaKHEHIIHX COETUHECHHIA.

Ilepoxcuo 600opooa: cocmas MOIEKY b, OKUCTIUMENLHO-60CCMANOBUMENbHbLE CROTICMEA,
npumeneHue.

bnazopoonvie 2azvr. Ipumenenue bna2opoonvLx 2a308.

Tema 8 Merauuin! u ux coenunenus (15q)

OO6mwas XxapakTepucTHKa >1eMEHTOBR [A-TITA-rpynn. Oxcuzsl u IICPOKCHU/IBI HATPHS
Kayus. PacriosHaBaHue KaTHoHOB HaTpus u kamust. Conu HATpHsl, KaJlusl, KaJIbIUs U MarHUs, UX
3HAYCHHUE B IPUPOJIE U JKU3HH YeNOBeKa. JKecmkocmp 60061 u chocobur ee yempauenus.
Komnnekcnwie coeounenus anromunus. Anromocunuxameor.

Meraier IB-VIIB-rpynm (mes, LIHUHK, XpOM, Maprasell, xenesa). OcobeHHOCTH
CTPOCHHs aTOMOB. OOIIHe PU3NYECKHE U XUMAYECKHE CBOHCTRA. [Tonmyyenue u npumenenue.
OKCHIBI ¥ THAPOKCH/IBI STHX METAILIOB, 3aBHCHMOCTE HX CBOMCTB OT CTEIIEHH OKHUCIICHUS
sneMeHTa. BaxHelimue comu. OKuCIUTENbHbIE CBOHCTRA COJIEH XpOMa U MapraHIia B BBICIIEH
CTCIICHU OKUCIEHUS. Komnnexcuvie coedunenus xpoma.



3aKOHOMepHOCTH B H3MeHeHnu cpojicrg TIPOCThIX Bemmectp, BOOpo1HEBIX CoOCIMHenui;,
BBICHINX OKcuop i THIIPOKCH 10B.

I/I,IIGHTH(I)HKaHHﬂ HeopraHqucxnx BeuecTs y HOHOB,

AHAJM3, CHHTe3, Moznenmuposanye XHMHYECKHX Nponeccop U SBIIeHUH Kak METOnBI Hayynoro
II03HaHMus, Mameyamuyecxpe MoOenuposarnye npocmpancmeennozo CMmpoenus  monexyn
Opeanuieckux eewecme. Cospemennpie qbu:fuko-xuMulteCKue MemoowL ycmanoenerys cocmasa y
CMpyKmypor eewyecme.

HONYTHBIA HedTsHO} Ta3bl, UX COCTaB u ucnone3osanue. Cocrap HedTH 1 ©¢ nepepaborka.
Hedrenponykre:. OkTaHoBoe  wypcjo OeH3uHa. Oxpana OKpYXXaromieit  cpespr pu
HedrenepepaGotke y TPaHCIIOPTHPOBKe HeTenponykTos. AllbTepHaTHBHEE HUCTOYHHKH
SHEPTHUH.



PaC‘-IeTBI MacCOBOM WU O6’beMH0171 J0JIH BBIXOJa IIpoayKTa pP€aKuuu or TEOPETUYECKH
BO3MOJXKHOTO.

Pacyets! Temosoro s dexTa peaxiuu.

Pacuersr o6bemHBIX 0THOMmEHHIT razop IpH XMMHYECKUX PEAKI[HSIX.

Pacuersr macchr (oObema, konmuecTa BEIIECTBA) IPOIyKTa PCaKUUH, €CIH OHHO u3
BCIIECTB N1aHO B BU/IE PACTBOPA € OIpeeNeHHOI MAacCOBOH JI0JIel pacTBOPEHHOro BelnecTpa.

JlaGoparTopusie onbIThI.
10 xaace
1. OzHakomienue ¢ obpasnamu Kay4ykos, PE3HHBL, 500HUTA.
2. O3HakoMmIeHHe ¢ 00pasuamu npoykTos HedTenepepaboTky.
3. KauecTBeHHbIe peakiuy Ha anbAETH/Ib.
4. Ilonyyenue crnoxuoro s¢upa.
5. ColicTBa )HpoB.
6. CBoiicTBa MoOroOmuX CPEICTB.
7. KauecTBeHHBIe peakimu Ha Gelku.
8. JleiictBue sTanoa Ha OpraHu3M 4YejioBeKa.
9. O6HapyxeHHe sTanoa B Kedupe, MOTOYHOM CBIBOPOTKE.

11 kaace

1. Tlonyyenue kaTHOHHBIX AKBAKOMIIIEKCOB U aHMOHHBIX THIPOKCOKOMILIIEKCOR xpoma(III).
2. I'uapaTHAs ©30MePHsT KOMITIEKCHBIX COEMHEHMIA.

3. CMeleHne XUMHYECKOro PaBHOBECHS IIpH H3MEHEHUHU KOHUCHTPALMH peardpyromnmx
BEIIECTB.

4. TennoBele sBEHUS IIPH PACTBOPEHHH.

5. IlpuroroBnenue PacTBOpa 3a1laHHOH MOJIPHOI KOHIIEHTpaLUHy.

6. Peakiun noHHOrO 06MeHa B pacTBope.

7. B3auMmozeiicTBHE MeTAILIOB ¢ PacTBOpaMH THIPOITU3YIOIIUXCS COJICH.
8. OKHCIIHTEIbHO-BOCCTAHOBHTE L HETE peaxIuu.

9. DnexTponu3 BosI.

10. TanpBanuyeckwuii snement.

11. BoccranoBurensHble cBOiCTBA METaJLIIOB.

12.Pacnio3naBanue okcuoB.

13. Pacniosnasanue katHoHOB HaTpHs, MarHUs ¥ [{UHKA.

14. Tlomy4enue xucmoit com.

15. Tlony4enue ocHOBHOI coy.

16.[lucniponopuuonmnposanue Hoza B menouHoi cpefe.

17. Oxucnurensuo-BoccTanOBUTE L HEIE CBOKCTBA NIEPOKCHA BOJOPO/A.
18. BzanmopeiictBre Metamos ¢ pacTBOpamH IIeoyeit.

19. Coenmuenns mapranua.

20. IoyyeHne oKCHaA U KOMIIEKCHOTO OCHOBaHHs cepebpa.

21. lMomy4enue rumpokchaa MuHKA U HCCIIETOBAHUE €TI0 CBOWCTB.

22. KucnoTssle 1ox .

23. KauecTBo BozibI B Bameii MECTHOCTH.

IIpakTHyeckne pa6ors

10 xiace
1. KauectBennoe onpesesnenne YIIEpOJIa, BOAOPO/IA U XJIOpA B OPraHHYECKUX BEIECTRAX.
2. CBOHCTBA OIHOATOMHBIX H MHOTOATOMHBIX CIIUPTOB
3. IlomydeHune ykcycHOM KuCIOTE 1 U3YYEHHUE €€ CBOMCTBR.



6. Viccnenopanye CBOKCTB Genkop,
7. I'maposs YIJIeBo10B

8. Pemmenue SKCIEPUMEHTANE X 3a71a4 o Teme «° CHCTHYECKas Cy3y, MEXIy Kknaccamuy
OPTaHUYECKHX COerHeHuil

9. Pacniosnapanye ITacT™ace u Bonokogy.

l11knace
1.Metop; OYHCTKH BelecTg,

2.Uccnenosanpe BIIUSAHUS pasuynpx baktopos na CKOpPOCTh Xumuyeckoij peakiuy.
3.I'unponus coneis.

HCOpFaHI/I‘ICCKI/IX COCTUHEHUIT ),

HanpaBJlemm NPOEKTHOM A€ATebHOCTH Oﬁy‘lalOllIl/lXCﬂ:

Hanpasnenng IIPOEKTHOI
JeATENbHOCTH
o0yyarommuxcs

2. HCCHCI{OB&TCHLCKOC

peanmuzanuy

CEHTSIOPE
SIHBaph

XUMHUS Bokp Hac

Hccnenosanme
MTOYBE]
H3yyenue

3. Ipaktuko- YT0 cKphIBaeT

OPHEHTHPOBaHHOe Jekabpp XHMHYECKHX YIIakoBKa
BELIECTB B ObITy IPOJTYKTOB?
4. Undopmanmonnoe “ YuéHble xumuky AKTyanbHpre OTKDBITHS
XHMHH.
5. Urpogoe anpenb-Maii 3anumaresnpnay 13 yero cpenang

XUMUS
medzaum
HOJHMepoB

HIPYIIKK?
Komy nysxnua
XHMUs?

m

IpoexTuposanue coaep:kanus:

Konnuectro 4acoB
ABTOpCKas

10 kaace

Paznensr, Temy;

- Baenenne 5 OPTaHHYECKyI0 XUMUFO.
I YraeBonoposr

Tema 1 Tpenenpupre YTJICBOOPOIBI
Tema 2 Henpenensupre YTJIEBOIOPO 1B




Tema 3 Iuknmuueckue yriaesomoposl. [Ipupoausie 1 1
HCTOYHMKH yIIE€BOIOPOIOB
II OynKImoHaIbHbIE TPOU3BO HbIE YTIIEBOIOPOJIOB 35 35
Tema 4 T'anorenonpousso ubIe 1 THJIPOKCUJIBHBIE 12 12
TIPOU3BOJIHBIE YITIEBOIOPOIOB
3 Tema 5 KapGouunsHsle coeunenns 4
Tema 6 KapGoHOBBIE KHCITOTBI 1 X IIPOU3BOHEIE 7 7
Tema 7 Dpupsr 6
Tema 8 Azotconmepskarue coenunens 6
Il Budyskimonansuble coequnenms 13 13
4 Tema 9 Amunokuc0TH M Genku 4
Tema 10 Yruesomsr 10 9
5 IV Asorconepiaime rerepounkimyeckue COCIMHEHHS 4+
V bronoruyecku akTUBHEIE BelnecTBa 3 3
7 VI O6061menue 3Hanmii mo KypCy OpraHu4ecKoil XUMHH 6
Pe3zeps 3 0
HUTOI'O: 105 102
11knace
No Komuyectso gacor
i Pasnienbl, Tempr ABTOpCKast Pa6ouas
Iporpamma nporpamma
I Ctpoenue BemecTpa 22 22
1 Tema 1 Crpoenne aroma. 113 u IICXD JI.W. Menzerneera 9 9
Tema 2 Xumuyeckas cBsi3b 13 13
II Xumuueckue mpomnecchr 34 34
Tema 3 Xumuueckue peakuuu u 3aKOHOMEPHOCTH MX 10 10
5 [TpoTeKaHus
Tema 4 Xumudeckue peakiuu B BOJHBIX pacTBopax 12 12
Tema 5 Peakuuu ¢ usmeHeHneM creneneii OKHCIIeHUS 12 12
aTOMOB XMMHYECKHX 3JIEMEHTOB
I1I BemmectBa u ux cBoiictaa 33 33
Tema 6 OcHOBHBIE KJIaCCHI HEOPTAHUYECKUX COETHHEHH 8 8
s Tema 7 Hemeramnisl u ux coeunenus 10 10
Tema 8 Metamisl u ux coeuuenus 15 15
IV XuMmudeckas TEXHOTOTHS ¥ SKOTOTHS 13 13
4 |Tema 9 Xumus u XuMuueckas TeXHOIOTHS 6
Tema 10 Oxpana okpyskaromeii cpezpl 7
Pe3eps 0
HUTOTIO: 105 102
No KosnuectBo yacos
IIpakTHyeckas 4acTh mporpamMmel ABTopckas |  PaGouas




Tempi, BXOasimue
AAHHBII pazneyy

XapaKTepuchca OCHOBHBIX Buj0p
AesATeNbHOCTY Y4eHHuka (Ha YPoBHe
YeOHbIX AeHCeTBuif

10 xknace 1024 (3 yaca He/le110)
OcHoBp1 Opranmyeckoji XHMuu. Bp

1.ITpeamer Opranuyeckoij
XUMUH. BBoausri YTE,
2.0cobennocTy
OPraHWYecKnx Bemecrp
3.Teopus XHMHYECKOro
CTPOCHHUS opranmyecikyyx
CoCtuHeHmiT A M. Bytneposa
4.3aBucumocty, CBOMCTB
BEINECTB OT Xummyeckoro
CTPOCHHS MoeKy1,
Usomepus,

5. Knaccudukarug peaxumii B
OPraHuYecKoi Xumuy

basButue | Jlenary BBIBOJIBI, Ha OCHOBe
OPTaHHYeCKOM Xuppy KaK Hayky. [Ios1y4yeHHoj; HHd)opMauHH,

Ipenver OPraHHYecKolt Xunpy. YCTaHaBIMBaTy COOTBETCTBYE Mexay
Mecro u 3HaYeHHe Opranuyeckoix 00bekTaMu 1 py xapaKTepHchaMH,
XHMHMH B CHcTeme €CTECTBEHHBIX TIPOBONHTE cpaBHenye 00BeKTOB,
Hayk. Bsaumocpgsy, OGLSICHHTB, novemy Opranuyeckyio
HEOopraunyeckpyx y OPTaHHYeCKHX | Ximuro BBUICIIHIIN B OTie 8 HE i pazzen
BEIeCTB. Xumuyeckoe CTpOeHHE | Xumpuy. Hepeuncngry, OCHOBHBIe

KaK mopsjok CoeMHEeHus atomop Npeanoceuky BO3HUKHOBEeHu g T€OpUH
B Monekyne CormacHo  yx XHMHYECKOTO CTpoenus. PaGorats ¢
BalleHTHOCTH. OcHoBHBIe TEKCTOM, naBaty OonpeneneHus
T0NI0XKeHus Teopun XHMHYECKOro TIOHATHAM, cpaBHHBATE I

CTPOEHHUS OpraHuyeckux Knaccupunmposary 00BEKTEI,
COCIMHEHMI] AM. Byrneposa. ONPENCATh MpusHaky 1 px
Yrieponusii CKEIIeT | Kiaccupukary. Paznuyary, TPH
Opranuyeckoii MOJICKYJIBL. | OCHOBHBIX THIIA YIJIEPOIHOTO ckejtera:
Kparnocrs XHUMHUYECKOH CBg3y. Pa3BETBIEHHBII, Hepa3BeTBIeH I i
3aBucuMocTh CBOKMCTB Bemecty HMKmyeckuit. Onpenensry Hanyue
oT XHMHYECKOro CTPO€HHsA | aTromoB Yriiepoza, Bonopona u XJIOopa B
Monekyn. Uszomepus g H30MEpBL. | oprannyeckyx BeIecTBax. Pasgupary,
[loustHe o byHKUHOHATE O OCHOBEI MarepuanmcTuyeckoro
rpymie. [punnumne MHUDPOBO33peHHs, yBaskenne K Tpyy
Kinaccupukaruy OpraHuYeckKuy YY€HBIX, poccHiickag TPpakaaHcKkas
COCIMHEHM], MC)K,lIyHapOL[HaSI HJICHTHYHOCTD, Hepeuncngry
HOMCHKIaTypa g IIPUHIMIBI | IpHHIHITE Kiaccudukaryy
00pa3oBanus Ha3BaHUH | oprannueckyux CO€/IMHEHNIA.
OpraHuyeckux COCIMHEHMUI., OO6msicuaTs, uro HY)XHO YYUTBIBaTH




Knaccudukauus u ocobennocrn

OpraHUYeCcKux PEaKIImii.
Peakionnsre LEHTPBI.
llepBonavansuele  momsTtus o
THIIaxX 17 MeXaHHU3Max
OpraHHuYeCcKuX peakiuii.
["omomutryeckuii u
IeTEPOTUTHYECKHH pa3psiB
KOBAJCHTHOM XUMHYECKOH CBS3H.
CBoOoIHOpa MK HbII 74
VIOHHBIl MEXaHH3MBl DPEaKIIUH.

Ilonsatie o
JIEKTpoduIE.

HyKieopuie wu

I COCTaBJICHUH CTPYKTYPHOI
(opmyie opraruygeckoro BEIIECTBA.
Pasnmuate Tpun ocHOBHBIX THIA
YIJIEPOAHOIO CKeJeTa: pa3sBeTBIEHHbIIH
HEPA3BETBIICHHBIN U IUKIMYECKHUIA.
Ilepeuncnsts IIPUHIIHIIBI
KJIACCH(DMKALIMK OPraHHIeCKHX
COEIMHEHUH.

>

YIVIEBOJOPO/IbI

Tema Nel Ipenensubie yriaesonoposl (11 gacos)

6.D11eKTpoHHOE 1
IPOCTPAHCTBEHHOE CTPOEHHE
AJIKaHOB.

7. Tomonoruyeckuit psix u
HOMEHKJIaTypa aJKaHOB.

8. zomepus ankaHOB.

9. Ousmuyeckue cBoiicTa
AJIKaHOB.

10. Xumuueckue cBoiictsa
aJIKaHOB.

11. BeBox hopmyi mo
OTHOCHTEJIBHOM TIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB
u o0melt popmysr
FOMOJIOTHYECKOTO psijia

12. BeiBox opmyi o
OTHOCHTEJIHOM TUIOTHOCTH M
IIPOJTyKTaM CrOpaHusl.

13. ILP. Ne 1.
«KauectBennoe onpenenenue
YIJIepoza, BOJOPOAa U XJIopa
B OPraHUYECKUX BEIECTBAX .
UTB.

14. TTonyyenue u
IIPUMEHEHHE aJIKaHOB.

15. O606muienue no Teme:
«Teopus xumuyeckoro
CTPOEHUS OPTaHUYECKHX
COCIMHEHUI Y .

16. Konrpoabuas paGora
Nel. «Teopust xumuueckoro
CTPOEHHS OPTaHHYECKHX
COCIMHEHUI ».

AJKaHbl. DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI METaHa. Sp°-
rHOpuM3anus opouTaeit aToMoB
yrinepona. 'oMonornyeckuii psin
1 00mas popmyna ankaHoB.
Cucremarnyeckas HoMeHKIaTypa
aJIKaHOB U paJuKanoB. M3zomepus
YTJIEPOJIHOTO CKeJleTa.
Dusnyeckue CBOHCTBA ANTKAHOB.
3aKOHOMEPHOCTH H3MEHEHHUS
(u3HYecKux cBOMCTB.
XUMHYECKHe CBOHCTBA AJIKAHOB:
raJIorTeHUPOBaHHE,
ACTHIPUPOBAHUE, TEPMHUYECKOE
pa3iioKeHue, KPEKUHT KaK
CIIOCOOBI MOJTYYeHHUSI BAYKHEHIIHNX
COCIMHEHUH B OpraHu4YeCcKOM
cHHTe3e. ['opeHune ankaHoB Kak
OJIUH U3 OCHOBHBIX HCTOYHHUKOB
TeIlIa B IIPOMBIIIIEHHOCTH U
OwITy. M30MepH3anus kak crnocos
TIOJIyYeHHSI BBICOKOCOPTHOTO
Oensnna. MexaHu3M peakiuu
CBOOOIHO paIuKaIbHOTO
3amernenus. [lomyyenue ankanos.
Peakimsa Bropua. Haxoxnenue B
IIPUPOJIE ¥ IPUMEHEHHE AIKAHOB.

OOBACHATH IPOCTpPaHCTBEHHOE
CTPOEHHUE MOJIEKYJI AJIKAHOB Ha OCHOBE
NPEICTaBICHUH O rubpuaM3au
opbutaneit aroma yrieposa.
UsroraBnusate Momenu MOJIEKYIT
aJIKaHOB, PYKOBOJCTBYSICH TEOPHEii
XHUMHYECKOTO CTPOEHHUS OPraHUIECKHX
BemecTs. Ha3wiBaTh ankaus! mo
MEXyHapOHOH HOMEHKIIaType.
Otamyats romonoru ot H30MEpOB.
JlenaTh BBIBO/IBI Ha OCHOBE
TOJIy9eHHOH HHpOpMaruy,
YCTaHABIIUBATh COOTBETCTBUE MEKITY
00BEKTAMH U XapaKTepHCTHKAMH,
CTPOUTB JIOTHYECKHE PACCYIK/ICHHS.
CocTaBmiaTh ypaBHEHHsS] XUMHUECKIX
PEaKIHii, XapaKTePH3yIOIIHX
XMUMHYECKHE CBOMCTBA METAHA U €ro
roMoJIoroB. Pemats pacyérnsie 3anaun
Ha BBIBOJI (hOPMYJIBI OPraHHYeCKOro
BemecTa. OcymecTBasTh
IIPEBPAIIEHHS BELIECTB 110 HHCTPYKIIHHU
B XOJI€ MMPAaKTUYECKOT'O 3aHATHS.
DuKCHPOBATH HAOTIONEHHAS B
TeTpaju, NPaBUIILHO BEIOHpAs cpecTBa
€CTECTBEHHOI'0 U HCKYCCTBEHHOTO
sa3b1ka. OnpenensTs HaTu4YHe aTOMOB
yriepona, BOAOpo/ia i XJiopa B
OpPraHHYECKUX BEIECTBAX.
IlpumensTy nosnyueHHble 3HAHUS U
chopMUpOBaHHBIE YMEHHS 15
pelieHus y4eOHBIX 3ajay.
Bemonuenne Bapuantos KOHTPOJILHOM
paboThI.

Tema 2. Henpenensusie YTIIeBonopo el (14 vacos)




17. Onextponnoe
HpocTpancTRenHOe CTpPOEHHe
MOJICKyY BT STHIIEH,

18. T OMOnoruYeckuit sy y
HOMEHKIaTypa AJIKEHOB,
Mzomepug.

19. Ousnyeckye CBOMCTBa
AJIKEHOB
20. XuMuyeckye CBOMCTBa
AIKCHOB. Peakuy
[IpUCOeTuHEeHNY 1 ropeHue
21. Xumuyeckye CBOMCTRa
IKEHOB. Peakiyuy OKHCJIEHHS
U oJIMepu3arnmy
22. ony4yenye g
TIPHMEHEHHE >THTeHOBE X
YTIIEBOOPOIOB.

23. O606menuye "
CUCTeMaTU3aIHS 3Han ki 00
AJIKaHaxX W ajIkeHax.

24. Anxanuensy

25. Harypanpugi 7}
CHHTETUYECKHif Kay4yykuy.
JLO. Ne 1.

26. Ctpoenne MOJIEKYI1BI
anerunena. [ OMOJIOTHYecKknif
PAN, HOMeHKTaTypa u
H30MEepHs ankunog.

27. Omznyeckye CBOMCTBa y
[IPUMEHeHHe ankunogp,

28. Xumuyeckye CBOMCTBa
AJIKHHOB,

29. Tlonyyenye AJKUHOB,

30. O606menue 110 TeMe
«Henpenensupre
YTII€BOIOPOIED ».

POCTpaHCcTBeHHOE
CTPoeHHE MoeKy py STHIIeHa Ha
OCHOBe [IpeacTaBnenuii o
THOpHIM3amy aTOMHBIX OpOHTATEl]
yriepona.Otnuyary, roMoJiory ot
H30MepoB. U306pasarr, CTPYKTYpHBbIe
bopmyier AJIKEHOB U px H30MepoB,
HaseIBaTh ajkenpr 1o MEXIyHapo nHoit
HOMeHKarype, COCTABIATE hopmymp;
AJIKCHOB 10 Bx HasBaHusm. Jlenary
BBIBOJIBI Ha 0CHOBe IIOJTyYeHHO
HHbOpMariy, YCTaHaBIuBaTy
COOTBETCTBHE Mex 1y 00beKTamu y
XapaKTepucTakamuy, CTPOUTH
JIOTHY€eCKue paccysknenus. Cocrapsr,
YPAaBHEHUS XuMHYeckyx peakiuii,
XapaKTepu3yromux XUMHYECKHe
CBOMCTBA ankeHOp, Cocrapsry
YPAaBHEHHUS XUMHUYecKyx peakuii,
XapakTepusyronuyx XUMHYecKue
CBOKCTBA altkeHOB, [Morumary,
3aBHCHMOCTS CBOjicTR BELIECTB OT nx
COCTaBa ¥ cTpoenns, 1YBCTBO ropaocrty
3a Poccniickyio XHMHYECKyI0 Hayky.
[lepeuncgry, CIOCOOBI monyyenyg
AIKEHOB M 0611acTH IIPUMEHeHusy,
Hony4ars sryey. Hokaskrsary
HeNpenenbHbIf XapaKTep sTuena ¢
TIOMOWmBIO KavecTBenHoj peakuuu Ha
KpaTHele cBs3u. Jlenary, BBIBOJIBI Ha
OCHOBe moyyenyoii HHbOpMaryy,
YCTaHaBuBaTh COOTBETCTRHE MeXx Iy
00beKTamu y XapaKTepucTukamy,
CTPOMTH JloTHYeCcK e paccyxienus.
Cocrapysts YPaBHEHHS XUMHYeCKx
peakuwuii, XapakTepu3yrommuyx
HenpenenbHeIi XapakTep ankanueHos.
Ornudats romosory OT H30MepoB,
Uzo6paxars CTPYKTYpHBIE hopmy sy
QIKAJIMEHOB H UX H30MepoB, Ha3wIBaTE
aJIKaTUEeHEI 110 MEXTyHapO THO
HOMEHKIIatype, coctapgty bopmyer
AIIKaTEHOB 110 UX Ha3BaHmMsN.
O6®mscHsTH Sp-rubpuausanuo y
TPOCTPaHCTBEHHOE cTpoenye
MOJICKYJIbI aleTHIIea, HaspBaTy
T'OMoJIOrY anerunena mo
MEXIyHapoHOI HOMEHKIIaType,
COCTaBJIATh ypaBHeHNS peakumii,
XapaKTepUsyomux Xummaeckye
CBOKCTBA alleTHIeHa, Henars Bbigo 5
Ha OCHOBe nosy4yennoif HH(opmanuu,

IIPOCTpancTBeHHOe CTpoeHue
MOJIEKY B 9THJICHa. sp°-
THOpHIM3alg OpOHTasIEl atomop
yriepona.  o- T-CBSI3H.
Iomonormaeckui PAA u o6mag
bopmyrna AJIKEHOB.
HOMCHKJIaTypa QITKEHOB,
Hzomepug aJIKCHOB: yTiiepommoro
CKeIeTa, monoxenus KpaTHot
CBA3H, TpOCTpaHcTBenHag (yuc-
Mmpanc-nsomepus),

MeXKJ1accoBay. Qusnyeckye
CBOHCTBA  ajkenop, Peaknuy
SNIEKTpoduIBEHOr

TpucoeuueHns gk Croco6
MIOJIyYeHus (byHKuHOHanLHHx
TIPOU3BOIHBIX YTII€BOI0po10B.
IIpasumno MapKOBHHKOBa, €ro
SJIEKTPOHHOE 000CHOBaHwHe.
Peakiuu OKHCIIeHus u
NoJIMMepH3anuy,. Homustaney
KaKk KpynHOTOHHa ki OPOYKT
XHUMHYECKOro MTPOU3BO/ICTRA.
Ipomenmnennye u
naboparopHere CIOCOOBI
HOIyYeHus  ankenos, Ipasuno
3aiyesa. [Ipumenenne ITKEHOB.
AJkaanensr. Knaccupukanuyg
ATKaTHEHOB 110 B3aHMHOMY
pacronoxenuro kparmpix CBsI3€lf
B MoJiekyie, Ocob6ennocty
SJIEKTPOHHOrO u
IIpocTpancTBeHnOro CTpOeHus
COIIPSKEHHBIX aJIKaTHEHOB.
Obmas bopmymna aJIKaIueHOB,
HOMCHKJIaTypa H  H30Mepus
aJIKaJIuEeHOB, Dusnyeckue
CBOMCTBa ATKaJIHEHOB.
Xumugeckue CBOMCTBa
AJTKaTUEHOB: peaknuu
[IPUCOETUHEHN S (rumprpoBanwue,
Tanorenupoganmue), TOpeHUs u
nonuMepusanuy. Bxan
C.B. Jlebenepa 3 NOJIy4YeHHe
CHHTETHYECKOro Kayuyka.
Bynkanmsanug Kayuyka. Pesuna.
Mmuoroo6pasue BHJIOB
CHHTETHYECKHX Kay4ykoB, ux
CBOMCTBa U [IPUMEHEeHHe,
[Tonyuenue ATKaTHEHOB.,
Alknngl. OeKTpoHHOe U




IIPOCTPAaHCTBEHHOE CTpOEHHUe
MOJIEKYJIBI alleTUJICHA. sp-
rHOpUIM3aLKs OpOHTATEH aTOMOB
yrnepona. T'omonormueckuit psin
U o0mas Qopmyra ankuHOB.
Homenkunarypa. Wsomepus:
YTJIEPOIHOIO CKellera,
TIOJIOKCHHUA ~ KpaTHOH  cBs3m,
MEXXKJIacCOoBasl. Dusnueckue
CBOMCTBA aJKUHOB. XHMHYECKHE
CBOHCTBA  alKMHOB:  peaKkiuu
IIPUCOCIUHEHUS  KaK  Croco®
TIOJTy€HHUs MOIMMEPOB U APYTHX
TIOJIE3HBIX  NIPOAYKTOB. Peaxyuu
3amewenus. I'openne anetmieHa
Kak UCTOYHHUK
BBICOKOTEMIIEPATYPHOI'O IJIaMEHU
JUIsL CBApKH M PEe3KH METaJUIOB.
[Monyuyenue aleTuIeHa
[IMPOM30M MeTaHa U KapOUIHBIM
METOJIOM. [Tpumenenue
aleTUJICHA.

YCTaHaBIIMBATh COOTBETCTBHE MEXTy
00BeKTaMH u XapaKTepUCTHKaMH,
CTPOHUTB JIOTHYECKHE PACCY>KICHUS.
CocraBisats ypaBaenus XHMHUYECKHUX
PCaKIUii, XapaKTepU3yIOmHX
XUMHUYECKHE CBONCTBA aJIKHHOB,
Hepeuncnars crioco6sr Oy YEeHHS
AIIKHHOB M 00JIACTH UX MPHMEHEHHS.
JloxasbiBate HenpenenbHbIil XapakxTep
AlCTUJICHA C TOMOIIBIO KAYeCTBEHHOL
PCaKIMK Ha KpaTHBIE CBS3H.
Hpumensits nonyyenusie sHanns u
copmMHpoBaHHbIe yMeHMs I
peiieHust yueOHbIX 3amay. Pemats
Pacu€THbIE 3aa4d Ha BBIBOJ
opmyer opraruyeckoro BEILECTBA

Tema Ne3 [ukmueckue yriesonoposl. Ilpupoansie uctounuku yrnesonoponos (11 gacos)

31. [uknoankansl. Crpoenue,
HOMEHKJIaTypa, (pu3ndecKue
CBOICTBa

32. IuxmoankaHel.
XuMHYecKue cBoicTBa.

33. ApomaTtuyeckue
YTIIEBOOPOBL. ApPEHBI.

34. duznyeckue cBoicTRa
Oen3on. Xumuueckue
CBOJicTBa OeH3o0ma

35. Xumudeckue cBoiicTBa
romosoros 6ensona. Ctupo.
36. ITonyuenue u
IIpuMeHeHue OeH301a | ero
rOMOJIOTOB

37. IIpupo/iHbIe HCTOYHUKH
YTJIEBOOPOJIOB U UX
nepepaboTka.

38. Hedrb. Hedrempomyker.
JLO. Ne 2.

39. CpaBuuTtensHas
XapaKTepUCTHKA
YTIIEBOZIOPOZIOB U JIPYTHX
BOJIOPOJIHBIX COEIUHEHUIA
HEMETAJIIOB.

40. O6o6menne 3naHMI 110
paszierny yrieBogoposl.

41. Konrpousnas paGora Ne

ukaoankansl. Ctpoenne
MOJIEKYJT UKJI0AaTKaHoB. O6Imas
(opmyta nuknoankanos.
Homenknarypa mukinoankanos.
W3omepust muknoankanos:
YTJICPOJIHOTO CKeJleTa,
ME)KKJIacCoBas,
NpOCTpaHCTBeHHAs (yuc-mparnc-
usoMepus). Creunduxa cBoiicTs
LUKII0AJIKAHOB C MaJIbIM
pasMepoM 1ukia. Peaxmuu
NPUCOCTUHEHHUS U PAJUKAIBEHOIO
3aMeIeHus. Apensl. Hemopus
omKpelmus 6enzona.
CospemeHHbIe npecTaBIeHns 06
SJIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTPOECHUH
Gensomna. M3zomepus u
HOMEHKJIaTypa rOMOJIOTOB
6ensona. O6was popmyia
apeHoB. DHU3MYecKHe CBOMCTRA
Oensona. XuMuyeckue cBoicTpa
OeH3oua: peakiuu
3JIEKTPODHIEHOTO 3aMeleHHUs]
(HUTpOBaHUe, raJlor€eHUPOBAHKE)
KaK C1oco0 mosyyeHus
XMUMHUYECKHX CPEJICTB 3alUThI
PACTEHMH; IPUCOEMHEHUS

®opmynmmpoBarts onpesenenue
«IHKIIOAJIKaHBI» U 3aIIUCHIBATD UX
obuyro popmyiy. OTimyaTh roMoTory
OT u3oMepoB. M3o6paxars
CTPYKTYpHBIE (OPMYIIBI IUKIIOATKAHOR
U X U30MEPOB, HA3BIBATE
[HKJIOQTKAHBI 110 MEXX/TyHApOTHOM
HOMEHKIIaType, COCTaBIATh GOpMyIIBI
LUKJIOATIKAHOB I10 MX Ha3BAHHUSIM.
CocTaBnsTh ypaBHeHHS XHMITYECKHX
PEAKIMH, XapaKTepU3yIOImX
XUMHYECKUE CBOWCTBA IIUKII0AIKAHOR,
OG6BACHSTE 51eKTpOHHOE 1
IPOCTPAHCTBEHHOE CTPOEHHUE
MoJeKybl 6en3ona. Mzo6paxars
CTPYKTYpHYIO popmyIty Genzona aByms
crnoco6amu. OGBACHSTS, Kak CBOMCTBA
OeH3ona  06ycIoBIIeHbI CTPOEHHUEM
€ro Mosexy:1sl. COCTaBIATh ypaBHEHHs
PEAKINH, XapaKTePU3yIOIHX
XHMHYECKHE CBOMCTBA GEH301a.
CocraBnats ypaBHenus peaKIImii,
XapaKTEePH3YIOUIUX XUMHUECKUE
CBOMCTBA T'OMOJIOrOB GeH30/1a.
[lepeurciats cioco6s! HOJIyYEeHHS
ApeHOB M 00JIACTU UX NIPHMEHEHHS.
XapakTepu3oBaTh cocTan IPUPOIHOTO
r'a3a ¥ IONYTHHIX He()TAHBIX Ta30B.




2. «YrreBonopoms»

(runpupoBanue, Xapaktepu3oBats croco6ps
FaJIOT€HUPOBaHKUE) Kak nepepaboTkn HedTr. O6bsCHITE

NOKa3aTeNbCTBO HENpeNeNLHOro
Xapaxtepa 6en3ona. Peakius
ropenust. I[lonyuenue 6enzona.
Ocobennocmu xumuuecruy
c60ticms monyona. Bianmuoe
BIIMSHUE aTOMOB B MOJIEKYJTe
Tonyona. Opuenmayuonnwie
sppexmor samecmumeneii
IIpumenenue romomnoros OeH3oi1a.
Cmupon-apomamuuecrui
Y21e6000poo, cooepacawuii
Kpammyio ce:3b 6 60x0601i yenu,
Ocobennocmu xumuyecrux
céoucme cmupona. Ionyyenue
nonucmupona u 6ymaouen-
CMUponbHO20 Kayuyka.
Bzaumocesnze npeoenvuix,
HenpeoenvubLx, apomamuyeckux
Yeneeooopoooes u 8000POOHbIX
coedurnenuil nememannos.
Ipupoonsie ucmounuxu
Y2ne6o0opoooes u ux
nepepabomka.

®YHKIIUOHAJILHBIE IMPOU3BO,
Tema Ne4. T AJIOTCHOTIPOM3BO/IHbIE M THAPOKCHIBHbIE 11

42. TanorennpoussoHpIe TI'anozenonpouseoonsie

yrnesonopoznos. CtpoeHue,
H30MepHsl, HOMEHKIIaTypa.
43. Xumuueckue cBoOicTRA
TaJIOTEHIIPOU3BOTHBIX
YTJIEBOOPO/IOB.

44. Criupter:
TOMOJIOTHYECKHH psij,
HOMEHKIIaTypa U H30Mepust
IPEIEIBHBIX OHOATOMHBIX
CIIUPTOB.

45. Ctpoenne monexkyn u
bu3uyeckue ceoiictra
NIPEJIEIBHBIX 0JHOATOMHBIX
CIIUPTOB.

46. ®duznonoruyeckoe
ACHCTBHE CIIUPTOB Ha
OpTraHHu3M YeJIoBeKa.

47. Xumudeckue cBoiicTa
NPECTBHBIX OJTHOATOMHBIX
CIIUPTOB.

48. Tlonyyenwue u
[IPHMEHEHHE CIIUPTOB.

49. MHoroatomubIe CIIUPTBL.

50. IL.P. Ne 2 «CgoiicTaa

yeneeooopoooe. Knaccugpurayus,
cmpoenue, usomepus,
HOMenKnamypa, nekomopuie
ocobennocmu
2Al102eHONPOUZB00HbIX
Y2ne6000pooos. Cnmprsl.
Knaccupuxkarus, HOMEHKJIaTypa
CIIUPTOB. I'oMonorudeckuii psi u
0b1as popmyna mpenenpHbx
O/THOATOMHBIX CIIMPTOB.
M3omepus. ®usnueckue croiictra
IPEJEITBHBIX OTHOATOMHBIX
cnupToB. Bonopoanas cssp

MEXy MOJIEKYJIaMU U €€ BIIUSHHE

Ha (pU3HYeCKHe CBONCTRA
CIMPTOB. XHMMHYECKHE CBOMCTBA:
B3aMMO/ICHCTBHE C HATPHEM Kak
CIIOCO0 YCTaHOBIIEHHS HATHYHS
THJPOKCOTPYIIIBL, ¢
FaJIOTEHOBOZIOPOIaMHM KaK CIIOco6
TOJTY9EHHs pPaCTBOPHTEIEH,
BHYTPH- M MEXMOJIEKYISpHast
Aeruiparanus. Peakuus ropenus:
CITMPTHI KaK TOMIHMBO. [lonyuenue

OTIIHYME OeH3HHA NpsiMoi HEPETOHK
OT KpeKuHT-0eH3una. CocTapsTy
KJTacCH(HUKAIMOHHbIE CXEMBEI,
CPaBHUTENIBHBIE M 0600IMAOIHE
TaOIIULBL, eNaTh BEIBOBI Ha OCHOBE
0Ty €HHON UHpOpMarmu,
YCTaHaBIIUBAaTh COOTBETCTBHE MEXTY
o0BeKTaMu u XapaKTepUCTHKAMH,
CTPOMTB JIOTHYECKHE PACCYIKICHHS.
Xapaktepu3zoars cBs3s CTPOEHHUs
YIJICBOZIOPOZIOB € X CBOMCTBAMH.
Hpamensits nonyuenmse 3HAHUS U
chopMHpoOBaHHEIe yMeHs JUIst
PCIICHHS y4eOHbIX 3amay. Permary
Pacy€THele 3amaum Ha BBIBO/I
(opmyist opraruueckoro BEILECTBA.
Hpumensity nonyuennpie 3HaHUS H
chopMupoBaHHbIe yMenus JUTSE
PCIIEHHST y4eOHBIX 3ajay.
Beinonnenue Bapuantos KOHTPOJIBHOH
paboThl.

JHBIE YI'JIEBOAOPO/IOB

POM3BOLHBIE yriIeBo0po0B (12 4acoB)

DopMyHpoBath OTIpesiesieHue
«raJoreHnpou3BoaHbIe Y. OTIHyaTh
FoMoriorn ot u3omepos. M3o6paskars
CTPYKTYpHBIE (hopMyITbI
TaJIOTEHIIPOM3BOMHBIX W HX
H30MEpOB, Ha3bIBATh UX 110
MEXIYHAPOIHOH HOMEHKIaType,
COCTaBIISATH (hOpMyITBI
TaJIOr€HIIPOM3BOIHBIX 10 HX
HasBaHUAM. COCTaBISITE ypaBHEHHs
PCaKIMH, XapaKTepu3yrommx
XHMHUYECKHUE CBOMCTBA
TaTOreHIIPOU3BOAHEIX. M306paskaTs
0011yI0 hopMyITY 01HOATOMHELX
IIPEIENBbHBIX CIUPTOB. OOBACHSITE
00pasoBaHHe BOXOPOAHOI CBI3H 1 e¢
BIIMSHNE Ha (M3UYECKHe CBONCTRA
cnupToB. CocraBisTe CTPYKTYpHBIE
opmysst ciupros u mx H30MEpOB,
Ha3bIBaTh CIUPTBI 110 MEXKIYHAPOJHOM
HOMEHKIIarype. OOBsICHATD
00pa3oBaHHe BOTOPOHOI CBS3H 1 ed
BIIUSHUE Ha PU3HYECKHe CBOCTRA
CUpTOB. OOBICHAT 3aBUCHMOCTE
CBOHCTB CITHPTOB OT HATHYUS




EHO&TOMHLIX 7§
MHOTOAaTOMHBIX CIIUPTOBY.
UTB.

51. ®enosL [Monyyenue u
IIPHMEHEHHE.

52. ®eHonbl. Xumuueckue
CBOMCTBA.

53. Apomarnyeckue CIIUPTEHI.

STaHOJA: peaKkuust OpoKeHus
LIFOKO3BI, THApATAL|s] STHIICHA.
Ilpumenenue Metanona u
STa”ona. Pu3nonOrnyeckoe
JCHCTBHE METaHOIA | 3TaHOJIA Ha
OpraHM3M YeJioBeKa.
OTHIICHIIIUKONb U TIIMLEPUH KaK
IPEICTAaBUTENH MPEIETBHBIX
MHOT'OaTOMHBIX CITUPTOB.
KauecTBennas peaxuus na
MHOTOAaTOMHBIE CITUPTHI U ee
IPUMEHEHHE JUIS PACIIO3HABAHHS
TIIMIEPUHA B COCTaBe
KOCMETHYECKUX CPEICTB.
IIpaktudeckoe nmpumenenme
STHUJICHTIIMKOJIS ¥ TIIHIEPHHA.
®enou. CtpoeHne MoeKybI
(enona. Bsaumuoe Biusmue
aTOMOB B MOJIeKyJie (eHoIa.
Dusnyeckue cBoiicTBa BeHoa.
Xumuyeckue cBoicTBa (peakiuu
C HaTPHEM, T'HJPOKCHIOM HaTpHsl,
Opomom). [Tonyuerune ¢benona.
[Ipumenenne denona. Jeiicmeue
Genona na sxcusvie opeanuzm,
Apomamuueckue cnupmer.

GyHKIMOHANEHOl rpymmsl (-OH).
XapakTepu3oBath Gpu3HOTOrHUeCKoE
NEHCTBHE METaHOJIa U 3TaHOIA.
CocraBsate ypaBHenus PeaKIwii,
XapaKTCPU3YIOMHUX CBOHCTBA CIHPTOB.
Hepeuncnars crioco6sr HOJIyYeHHs
TMIPEACITBHBIX OTHOATOMHBIX CHUPTOB
00JIACTH WX IpUMEHEHHS. [TpoBoauts
Ka4YeCTBEHHYIO peaKIIHio Ha
MHOTOAQTOMHBIE CITHPTHI.
OcymecrBasiTe npesparmenss
BCILLECTB 10 HHCTPYKIUH B XO/1€
[IPAKTHYECKOTO 3aHSTHS.
PuKCHPOBATH HAGTIONCHNS B
TETpa/iH, NPaBUIILHO BEIGHpasT
CPEICTBA €CTECTBEHHOIO M
HCKYCCTBEHHOTO sA3bIKa. OOBICHSTE
3aBHCHMOCTB CBOMCTB (eHOMa OT
CTPOCHUS €TO MOJIEKYJIbI, B3AUMHOE
BIIMSTHHE aTOMOB B MOJIEKYJIE Ha
npumMepe derona. CoctausaTs
YPaBHEHMs peaKIui,
XapaKTEePU3YIOMUX XUMHUYECKHE
CBOHCTBa (heHOIIA MOCTABIEHHBIX 3a1a4,
BBIOWPATh KPUTEPUH OLIEHKH.
M3o6paxars o6myro bopmyy
apOMATHYECKUX CIUPTOB.

Tema 5. KapGonunbnbie coennnenns (4 gaca)

54. Ansperuner. Cocras.
Homenkunarypa, H30MEpPHS U
CTPOEHHE MOJIEKYJI
aIBJETUIOB H KETOHOB.

55. ®uszuyeckue cBoiicTRa
KapOOHHJIBHBIX COEIMHEHMI.
KayecTennsle peaxrmu
aJIbJIETH]IOB.

56. XuMuueckue cBoiicTBa
KapOOHUJIBHBIX COEIMHEHUI,
JLO. Ne3.

57. Ilonyyenue u
IIPUMCHEHUE KapOOHHIIbHBIX
COCIUHEHHUI.

ANberuabl W KeTOHBI.
Knaccupuxanus ampmerunor u
KeTOHOB. CTpoeHHe MpenenbHbIX
ATBJIETHUIIOB.  DJIEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTpOeHHE
KapOOHHUIIBHO# TPYIIIEL.
l'omonoruueckuit  psin,  o6mas
bopmyia, HOMEHKJaTypa u

H30MepHsI NIpeIeTbHbBIX
aJIBJIETUJIOB. Ouznueckue
CBOIiCTBa IIpeJIeTbHBIX
AIIBJETHIOB. Xumuyeckue
CBOMCTBa [IPEeETBHBIX
AJIBJIETHIOB: THJIPHPOBAHME;

Ka4eCTBEHHBIE  peakUud  Ha
KapOOHMIIbHYIO Ipynny (peakius
«cepedpsHOro 3epKaJiay,
B3aUMOZICHCTBHE C TUAPOKCHIOM
men (II)) u ux npumenenue s
oOHapyxeHus IIPEETbHBIX
QIBJICTUZIOB B  HPOMBIIIICHHBIX
CTOYHBIX  Bojax. [losyuenue
IPEIeTbHBIX AJIbJIETH/IOB:

CoctaBnats Gpopmysr H30MEpPOB H
TOMOJIOTOB aJIbJAETU/IOB U HA3HIBATH MX
[I0 MeXTyHapOIHOH HOMEHKJIaType.
OOBACHATH 3aBUCHMOCTH CBOMCTR
QIIBJIETUIIOB OT CTPOEHHS UX
yHKUMOHANBHOM TPy,

OO6BACHATH 3aBHCHMOCTD CBOJCTR
AIIBJIETU/IOB OT CTPOEHHS X
yHKIHOHAIBHOM TPy [TpoBoauTs
Ka4CeCTBEHHBIEC PEAKITHU Ha aJTbIeTH/IbL.
CocraBnsite ypaBHeHus peaxIuii,
NIOATBEPKJAIOIIUX CBOMCTBA
aJIbJETH/IOB.

ITepeurcaars croco6er IOJTyYeHHS
KapOOHHUJIBHBIX COETMHEHUH | 0671acTH
HX IPUMEHEHUS




OKHCJIEHHE CIIMPTOB, IHMApATAIUs
anernieHa (peakuus Kywepopa).
Toxcuunocts QJIBJETHJIOB.
Ilpumenenue dopmanbaeruma u
aleTalbJIeTua. Ionyyenue
Genono-popmanvoezuonoi
CMOJIbL (peakyus
nonuKkonoeHcayuu). ANeToH Kak
IIPEJICTABUTEIh KETOHOB.
CTpoenne Mmomekynsi amerona.
Ocobennoctu peakiuu
OKHCIICHHUS aneToHa. [Ipumenenmue
aleToHa.

Tema Ne6. KapGoHoBBIe KuCTOTEI 1 11X [pousBoHbIE (7 yacos)

58. CocraB u cTpoeHue
MOJIEKYJ1 KapOOHOBBIX
KHCIIOT.

59. ®uznyeckue cBoiicTra
KapOOHOBBIX KHUCIIOT.
60.XuMuveckue cBoiicTBa
KapOOHOBBIX KUCIIOT.

61. OcobenHocTH cTpoeHuS 1
CBOMCTB MypaBLHHOM
Kucnotel. [Tonyyenue u
[IPUMEHEHNE KapOOHOBBIX
KHCIIOT.

62. IL.P. Ne 3. «Ilomyuenue
YKCYCHOM KUCIIOTBI 1
u3yqeHue e€ cporctey. UTH.
63. JIByXOCHOBHEIe,
HETIpe/IebHEIE U
ApOMAaTHYECKUE KHCIIOTHI.
64. Kontposbnas pa6ora Ne
3. «CriupTsl, ambaerusL,
KapOOHOBBIE KHMCIIOTHI.

Kap6onoBbie kuciiors.
Knaccuduxkarus u HOMEHKJIaTypa
KapOOHOBBIX KHCIOT. CTpoeHHe
NPEICIBHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.
OnexTpoHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIBHOM IpyIIITEL.
['omonoruyeckuit psix u 06mas
(Gopmyita npenenpHbIX
OZTHOOCHOBHBIX KapOOHOBBIX
KUCIOT. Pu3nyeckue cBOCTBA
IPEJCTBHBIX OTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.
XumMudeckue cpoiicTa
IIPECITBHBIX 0THOOCHOBHBIX
KapOOHOBBIX KHCIIOT (peaKiuu ¢
MeTaJlIaMi, OCHOBHBIMH
OKCHJITaMH, OCHOBAHHUSIMH U
COJISIMH) KaK IIOTBEPIKICHHE
CXOZICTBA C HEOPTAaHHYECKUMH
Kucioramu. Peaknus
STepUDUKAIINHU H ee
00paTUMOCTh. Brusuue
3aMECTHTEIICH B YTIIEBOAOPOTHOM
paJKalie Ha CHITy KapOOHOBBIX
kucior. OcobennocTu
XUMHUYECKUX CBOMCTB
MypaBbUHOM KUCIOTEL. Ceoticmea
coneu kapboHoewix Kuciom.
[Tonyuenue npenensHBIX
OTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCIICHHE AJIKAaHOB,
QJIKCHOB, IIEPBUYHBIX CIIUPTOB,
anbJieru10B. Baxxueimue
IPE/ICTABUTENN KapOOHOBBIX
KHCJIOT: MypaBbHHasl, YKCYCHAs |

Cocrapmsats popmysr H30MEPOB U
TOMOJIOTOB KapOOHOBBIX KHCIIOT U
Ha3bIBaTh UX [0 MEXIyHAPOIHOMN
HOMeHKIIaType. OObICHITE
3aBHCHMOCTb CBOMCTB KaApOOHOBBIX
KUCIIOT OT HAJIM4Us QYHKIMOHATLHOIN
rpynmsl (-COOH). Cocrasisarts
YPAaBHEHHS peakiuii,
XapaKTEePHU3YIOUIHX CBOMCTBA
KapOOHOBBIX KUCIIOT.

OOBACHATB 3aBUCHMOCTD CBOCTE
KapOOHOBBIX KHCIIOT OT HATHYHUS
(yHKIHOHABHOM rpymIIEL (-COOH).
CocTaBisaTh ypaBHeHHUS peaxiui,
XapaKTEePHU3YIOUIUX CBOHCTBA
KapOOHOBBIX KUCIIOT.

[lepeunciats crioco6s! NOJyYeHHUs
KapOOHOBBIX KHCIOT M 06JaCTH MX
npuMeHenns. OTIr4aTh MypaBbHHYIO
KHCJIOTY OT YKCYCHOM KHUCIIOTBI C
IIOMOIIBIO XUMUYECKUX PEaKIIHiA.
OcymecrBasits npeBpamenus
BCILECTB 10 HHCTPYKIIMU B XOJ1€
[IPAKTHYECKOIO 3aHSTHS.
DuUKCHPOBATL HAGIIIOCHUS B
TETPa/IH, TIPABUIILHO BBIOHpas
CPEICTBA €CTECTBEHHOTO M
HCKYCCTBEHHOTO s13bIKa. [Tomyuars
YKCYCHYIO KHCIIOTY M IOKa3bIBaTh, YTO
9TO BEWIECTBO OTHOCHUTCS K KJIacCy
KHCJIOT.

OOBACHATH 3aBUCHMOCTB CBOMCTB
KapOOHOBBIX KHCIIOT OT HAIHYMS JIByX
yHKIMOHANBHOM TPymIIEI (-COOH).
Cocrasnars ypasnenus peakuuii,
XapaKTEePHU3YIOUIUX CBOHCTBA
ABYXOCHOBHBIX, HETIPEIEIbHBIX U




Oensoiinas. Bricimme NpeieNbHbIe
H HeTIpe/IeNbHbIE KapOOHOBEIE
KHUCIIOTBI, 06YX0CHO6HbIe,
apomamuyeckue. Onmuyeckas
usomepus. Acummempuyeckuii
amom yenepooa. Ilpumenenue

Tema Ne7. Dupsr (6 4acoB)

apOMaTHYECKUX KUCIIOT.
Hpumensity nonyyennrie snanug U
chopmupoBaHHbIE YMEHMS Juis
PCIIEHUS y4eOHBIX 3aay.
Beimonnenue Bapuanton KOHTPOJIBHOIA

PadoTEL.
KapOOHOBBIX KHCIIOT.

65. ITpocTsie >¢upsr.

66. CrioxusbIe 3dupsI
KapOOHOBBIX kuCIOT. JI.O. No
4.

67. Xupsr. Cocras, CTpOEHHE
MoJieky1. Pusnyeckue u
XHUMHYECKHe cBoiicTRa. JI.O.
Ne s,

68. Mbu1a u CMC. J1.O. No 6.
69. ILP. Ne 4. «T'unponus
JKMPOB, U3TrOTOBJIEHHE MBIIA
PyuHO# pabotei» UTB.

70. IL.P. No5 «Pemmenue
9KCNIEPUMEHTANBHBIX 33714
Ha paclo3HaBaHue
OPraHHYECKUX BEILIECTBY.
UTB.

Ilpocmuie r¢pupur.
Homenxknamypa, usomepus,
nonyyenue. Coxubie 3pupbr u
#KHPbIL. CTpoeHue u
HOMEHKJIaTypa CII0KHBIX 5HUpOB.
Mesxxknaccopas H30MepHus ¢
KapOOHOBBIMH KHCIIOTAMH.
Crioco6s! omyyenus cinosxubIx
3¢upoB. O6patumocTs peakuuu
srepudukanuu. [Ipumenenne
CIIOXKHBIX 5()UPOB B MUIIEBOH 1
napdromepHoii
NPOMBIIIEHHOCTH. JKupsl Kak
CIIOKHBIC 5(QHUpPBI IIIMIEepHHA U
BBICIIMX KapOOHOBBIX KHUCJIOT.
Pacturensuble u sxuBoTHBIE
KHPBI, UX cocTaB. Dusznyeckue
CBOHMCTBA XHUPOB. XUMHUECKHe
CBOHCTBA JKMPOB: THIPHPOBAHHE,
OKkucienue. I'unponus wim
OMBUICHHE XHUPOB KaK CIIoco6
IPOMBIIITIEHHOTO HOJIYyYeHHUs!
COJIEH BBICIIHX KapOOHOBBIX
kucnor. IIpumenenue xupos.
Boccmanoenenue u 20peHue
CIOJICHBIX 2¢hupos. MbLIa Kkak
COJIM BBICIINX KapOOHOBBIX
KHCIIOT. Motorue cBoiicTaa
MbL1a. Cunmemuueckue morowue
cpedcmea, cocmas, ocobennocmu
ceoucms. 3auuma npupodw: om

cmMcC

CoctaBnats Gpopmymer H30MEpOB U

TOMOJIOTOB ITPOCTEIX 3GHPOB
Ha3bIBATh UX 110 MEX/IYHAPOIHO
HOMeRkatype. CocraBists Gopmyiisr
H30MEPOB U T'OMOJIOTOB CII0KHBIX
5GupoB u Ha3BIBaTH KX 1O
MEXYHapOIHOH HOMEHKIIaType.
CocraBisats ypaBHenus peakimii
dTepupukanun. O6BICHITE, B KakoMm
Cllydae THAPOTIH3 CIOKHOrO 3dupa
HeoOpaTum. OOBACHATD, B KakoMm
ClIyae ruJpoJIu3 CI0KHOTro hupa
HeoOpatuMm. O6bICHATH
Guonornyeckyio pon JKHPOB.
Cobroats npasuia 6e3onacHoro
obparmenus co cpeacTBamu OBITOBOI
xumun. OcymecTBanTe NIPpEeBpaIleHus
BCILECTB 110 HHCTPYKIMHU B XOJ1¢
NPAKTHYECKOTO 3aHSATHSL.
DuKcHpoOBaTh HAGIONCHNS B
TETpa/u, NPaBUIILHO BLIGUpast
CPEACTBa €CTECTBEHHOrO W
HCKYCCTBEHHOI'O S3bIKa.
OcymecrBasTs IIPEBpAIEHHS
BCILICCTB 10 HHCTPYKIIMH B XOJIe
IIPAKTHYECKOTO 3aHSTHS.
DuxcHpoBaTh HAGMONCHNS B
TeTpajii, NPaBUIILHO BBIOUpast
CPEACTBa €CTECTBEHHOTO M
HCKYCCTBEHHOrO s3bIKa. Pacriosnasars
OpraHWYECKHE BELIECTBA C OMOIIBIO
Ka4YeCTBEHHBIX peaKIIuii

Tema Ne8§. A30TCONepIKAINE COeNHHEHNS. (6 gacos)

71. Hutpocoenuuenus.

72. Amunsl. Ctpoenwe,
HOMEHKJIaTypa u (husnueckue
CBOJCTBa.

73. XuMu4eckue cBoiicTa

Humpocoeounenus.
Knaccugpuxayus
(anugpamuyeckue,
apomamuyeckue), nonyuenue,
pusuveckue u xumuyeckue

OGBACHATD 3aBHCHMOCTD CBOMCTR
HHUTPOCOEIMHEHUH OT CTPOCHHUS UX
DyHKUMOHANBHBIX TPy
Cocrapmsite Gopmysr H30MEPOB U
T'OMOJIOTOB aMHUHOB ¥ Ha3bIBATh HX 110

aMHHOB. c6olicmea. AMUHBL. IlepBuunsle, MEXKIYHApOIHOM HOMEHKIIATYpe.

74. Auunun. BTOPUYHBIE, TPETUYHBIE AMHUHEL. CocraBsite ypaBHenus peaxnmii,

75. O6001menue o Teme Knaccudukarnms avunos mo THITY | XapaKTePU3YIOLIHUX CBOHCTBA AMHHOB,
«DyHKIIHOHATBbHBIE YTJIEBOZIOPOIHOTO pauKalia 1 CocraBnats popmyiny anunmma.




IIPOM3BOTHBIE
YTJIEBOIOPOJIOB ».

76. Kontpoasnas pagora
Ne 4 «DyuxnuonansHbIe
IPOHU3BOJIHBIE
YTJIEBOIOPOJIOB ».

IUCITy aMUHOTPYIIII B MOJIEKYJIE.
DIIEKTPOHHOE
IIPOCTPAHCTBEHHOE CTPOEHHE
IIpEJIEJIbHBIX aMHHOB.
DusnyecKue cBOHCTBA AMUHOB.
AMMHBI KaK OpraHUYecKue
OCHOBAHMSI: PEaKL[UH C BOJIOM,
KUCJIOTaMH, peakyus ¢
asomucmou kuciomoii. Peakuus
TOPEHHUS. AHMJIMH. AHIIUH -
IIPE/ICTABUTEIb APOMATHYECKHUX
amuHOB. CTpoeHHe aHWIHHA.
[IpuamHBI 0cabaeHns OCHOBHBIX
CBOMCTB aHHJIMHA B CPABHEHHH C
aMUHAMH IPEIENILHOTO psjia.
XuMHYecKue CBOHCTBA aHMIIHHA:
B3aHMO/ICUCTBUE C KUCIIOTAMH,
OpOMHOI1 BO/IOM, OKHCIIEHHE.
ITonyuenune amunOB
AIKWIHPOBAHUEM aMMHUaKa U
BOCCTaHOBJICHHEM
HUTPOIPOU3BOIHBIX
yriaeBooponos. Peakius 3ununa.
ITpumenenne aMuHOB B
dapmarieBTHYeCKO
IIPOMBIIITIEHHOCTH. AHunun Kax
Coipbe 0151 nPOU3B0OCmEa
AHUNUHOBBIX Kpacumerneil.
Cunmesvi na ocnose anununa,
Cpasnumenvnas
Xapakmepucmuxa opeanuyeckux
U HeOp2aHUu4ecKux OCHOBAH UL

IIpoBoauTh CPaBHUTEIBHYIO
XapaKTePUCTHKY OPraHUYECKUX U
HEOPraHUYECKUX COEIUHEHHII.
Ilpumensite nonyuenusie 3Hanms u
copMupoBaHHbIe yMeHuS st
pemenust yyeOHbIX 3amad. Pemars
Pacu€THBIC 3a/1a4H Ha BBIBOJ (hOPMyYIIBI
OPraHHYECKOTO BEILECTBA
Ilpumensite nonyueHnsie 3Hanus u
chopMHpOBaHHbIE yMEHHS U
PCIIEHHS y4eOHBIX 3a/ad.
Beimnonnenne Bapuantos KOHTPOJILHOM
padoTEHL.

BU®YHKIMOHAJIbHBIE COEJIUHEHMUS
Tema Ne 9 AMuHOKHCIIOTHI U Gekn (4 ygaca)

77. AmuHOKHCIOTEL. CoCTaB,
CTPOEHHE U MOJIyYEHHE.

78. XuMuueckue cBoicTBa
aMHUHOKHCJIOT.

79.benku. JI.O. Ne 7.8.
[ToBTopHBIi UTB.

80. IL.P. Ne 6
«HMccnenosanue croicTB
oenxoBy. UTB.

AMHHOKHCJIOTBI 7 OeJIKH.

Cocras U HOMEHKJIaTypa.
Crpoenue aMUHOKHCIIOT.
I'omonoruueckuii psn
IpeebHBIX AMHHOKHCIIOT.
H3omepus npeoenvHblx
amunoxuciom. Dusnueckue
CBOJCTBa IpeENbHBIX

AMHHOKHUCIIOT.  AMHHOKHCIIOTBI
KaK am(oTepHble OpraHHYecKue
coenuHenus. CHHTE3 NENTUIOB.

[TenTuanas CBSI3b.
buonoruyeckoe 3mHavenwe ¢-
aMHHOKHCIIOT. Ob6mactu
IIPUMEHEHUS AMHUHOKHCJIOT.
benku KaK IIPUPOHBIE

OuomoIUMepsI. Cocras U

HaspIBaTh aMHHOKHCITOTEI 110
MEXyHapOJHOM HOMEHKIIaType U
COCTaBJIATh YPAaBHEHHs peaKI[Hii,
XapaKTepU3yIOIUX UX CBOMCTBA.
OGbsCHATL GHONOrMYECKYIO POIID
AMUHOKHUCIIOT M MX IIpEeBpalleHuii B
OpraHu3Mme.

OObsiCHATE GHOMOrHYECKYIO POIIb
O€eNKOB H ux

IIPEBPAIIEHUH B OpraHU3Me.
I[lonp30BaThbes MHCTPYKIMEH K
JIEKapCTBEHHBIM IIperapaTam.
OcymecTBasite npepparmens
BEHLICCTB 10 HHCTPYKIIMH B XOJIe
IPaKTHYECKOTO 3aHATHSL.
DukcHpoBaTh HAOIIOACHHS B
TETpa/H, MPABUIILHO BBIOUpas




CTpoeHHe  0enkoB.  Ocnogubie
AMUHOKUCIOM YL, obpasyowue
Oeaxu. Xumudeckwe cBOICTBA
0enKoB: rumponms, JICHATypalus,
Ka4yeCTBEHHBIE (uBeTHBIE)
peakuun Ha Genku. [Ipeparmmenus
OenkoB mmmm B OpraHu3Me.
Buonornyeckue pyuxuun 6emxos.
Locmuocenus 8 Usy4eHuy
CmpoeHus u cunme3sa benxkoe.

CPEACTBA €CTECTBEHHOI'O M
HCKYCCTBEHHOT'O SI3BIKA. HpOBOL[I/ITB
OBETHBIC peaKUUU Ha OEJIKH.

Tema Nel10. Yraeosr (9 4acoB)

81. YrneBonpl, ux cocTas u
Kiaccuduxanus.
Momnocaxapupr.

82. Xumuyeckue cBoiicTpa
NIOKO3bL. JI.O. Ne 9.

83. Jlucaxapumer.

84. Tlomacaxapuet. Kpaxman.
85. Tomucaxapumsr.
[enmonosa.

86. IL.P. No7. «"'mapous
yriaesonosy. UTB.

87. UckyccTBeHHbIE U
CHHTETHYECKHUE BOJIOKHA.

88. I1.P. Ne8 Perenue
OKCIIEPUMEHTAIBHBIX 33124
1o Teme «I'eneTuyeckas cBa3p
MEXy KJ1accaMu
OPraHUYECKUX COEIMHEHHUI ».
UTh

89. Kontpossnas paGora
NeS. «budynximonansape
COEIMHEHHS ».

Yraesoasl Knaccuduxarnms
YTJIEBOJIOB. Dusnueckue
CBOMCTBa 51 HaXOXX/IeHHE
YIJICBOOB B mpupoje. [ mokosa
KaK alTbICTUIOCTIHPT.
XuMHUYECKHe CBOMCTBA ITIOKOZEL:
ayunuposanue,  ankuiuposanue,
CIOHUPTOBOC M  MOJIOYHOKHCJIOE

OpoxenHe. DKcrepHMeHTaTbHbIE
Jl0Ka3arenbCcTBa HaJIUYus
ATBICTUTHON U CHMPTOBBIX IPYIIIT
B rmoko3e. [lomydenne rimokossr.
Dpykmosa kax uzomep 2n0ko3bL.
Pubosa u 0e3oxcupubosa.
Baxueitmue JIACaxapu bl
(caxaposa, naxmosa, ManLmo3sa),
UX CTPOCHHE M  (hu3HyYecKue
CBOHCTBA. ['mapomus caxapossi,
Jlakmosel, manbmosel. Kpaxman u
LEIITI0NI03a KaK OuoJIoruyeckue
IOJIMMEPEI. Xumuyeckue
CBOMCTBA Kpaxmana (THApoius,
KaQ4YeCTBEHHAs peakiusi C HOI0M
Ha KpaxMall ¥ €€ IIpUMEHEHHUE JUIs

OOHapy)XeHHs KpaxMmaia B
IPOIYKTax IUTAHUS ).
XuMuueckue CBOMCTBa
LEJUTIOJIO3BI: TUAPOITH3,

00pa3oBaHHE CIIOKHBIX 3¢upos.
Ilpumenenne u  Guonoruueckas
poib  yrieBogoB.  Oxwucienue
YTJIEBONOB — HCTOYHHK JHEPTHH
)KHUBBIX OpraHu3MoB. BosokHa.
Bosiokna. [lonsitue 00
HUCKYCCTBEHHBIX  BOJIOKHAX Ha
IpUMEpEe  alEeTaTHOrO BOJOKHA.
Knaccugpuxanus BOJIOKOH.
Cunrernueckue BOJIOKHA.
[omispuprsie u nommamumse
BOJIOKHA, MX CTPOEHHE, CBOMCTBA.

CoctaBnsats Gpopmysr H30MEPOB U
TOMOJIOTOB MOHOCAXapHI0B M HA3BIBATE
X I10 MEXIYHAPOIHOH HOMEHKIaType.
OOBscHATD OuoTornyeckyro poib
70KO3bL. COCTaBIIATh ypaBHEHHMS
PEaKIMi, XapaKTepU3yIOIMX CBOHCTRA
It0K03bL. COCTaBIATH ypaBHEHHs
PCAKIMH, XapaKTepU3yIOIKX CBOHCTBA
caxapo3el. OOBACHATH, Kak CBOMCTBA
Caxapo3bl CBSA3aHBI C HATHYHEM
DYHKIMOHANBHBIX Tpynn B e
MOJIEKYJIC, W Ha3bIBaTh 00JIACTH
[IPUMEHEHUs caxapo3bl. COCTaBIIsSTh
YPaBHEHHS peaKIUil TUAPOITH3a
Kpaxmaia ¥ IOJHKOH/IeHCAIluU
MoOHOcaxapu0B. [Iposonuts
Ka4ECTBEHHYIO PeaKIMIO Ha KpaxMall.
CoctaBnsats hopmysr H30MEPOB H
TOMOJIOTOB NOJTMCAXaPH/IOB U HA3bIBATH
X II0 MEXKTYHAPOIHOH HOMEHKIaType.
OO0bsicHATE Ouonoruyeckyo poss
LEIUTI0I036l. OcymecTBasITE
IPCBPAIICHHUS BELIECTB 1O HHCTPYKIIHH
B XOZI€ NPAKTUYECKOIO 3aHATHSL.
PuKCHPOBATHL HAGIIOIEHNS B
TETPa/IM, NPABUIILHO BEIOHpAst
CPEACTBa €CTECTBEHHOTO U
HCKYCCTBEHHOTO s3bIKa. [IpakTHyecku
JIOKa3bIBaTh HAJIM4He
(yHKIHOHANBHBIX TPy B MOJIEKYJIe
TIIOKO3BL. OOBSICHATE pas3inyne
MEXIY HMCKYCCTBEHHBIMH U
CHHTETHYECKUMH BOJIOKHAMH.
OcymecrBasTs npespamenus
BEIIECTB 110 HHCTPYKIHH B XOJIe
IIPAKTHYECKOTO 3aHATHS.
DuKcHpoBaTH HAGIIONEHNS B
TETPaJIH, TIPABUIILHO BBIOHpast
CPEACTBA €CTECTBEHHOTO U
MCKYCCTBEHHOIO sA3bIKa. [IpakTHyecku




Ilpaktyeckoe  mcrnonmb3oBanue
BOJIOKOH. Wnentudukamms
OpPraHUYECKUX COEIMHEHHIA.
['eneTnyeckas  cBssp MEX]Ty
KJ1accaMu OpPraHuYeCcKux
COEIMHECHHI

JI0Ka3bIBaTh HAJTMYHE
(YHKIMOHANBHBIX TPy B MOJIEKYJIe
roKo3bl. [lpumensTe nosyuennpre
3HaHUs U CHOPMHUPOBAHHBIE YMEHHS
JUIS pellIeHus y4yeOHBIX 3a/au.
Bemonnenne Bapnantos xonTposbHOiL
padoThI.

A30TCOHEPXAILME I'ETEPOLIUKJIMYECKE COEIMHEHMA

(4 gaca)

90. IsaTrunenHbie
TeTEPOLUKIIBI C OHUM
reTepPOaToOMOM.

91. Illectuunennsre
TeTEPOLUKIIBI C OJTHUM U
JBYMsI T€TePOaTOMaMH.

92. KonnencupoBaHHbie
TeTEPOLUKIINYECKHE
COCTUHEHHS.

93. HyxJsienHOBBIE KHCITOTEL.

Azomcooepocawue
2emepoyuKIuiecKkue coeouHeHus.
Iuppon u nupuoun: snexmponnoe
cmpoeHue, apomamuyeckuil
xapakmep, pasznuiue 6
NPOABNIEHUU OCHOBHBIX CBOLICMS.
Hyxneunosvie xucnomwi: cocmas
u cmpoenue. Cmpoenue
HYK1e0Omuooe. Cocmas
HyK1euHogelx  kuciom  (JJHK,
PHK). Ponv nykneunogwix xuciom
6 JHcusHeoesmebHoCmu
Op2aHU3MO6

Cocrasnsars hopmysl u30Mepos u
TOMOJIOTOB IS THYJIEHHBIX
T€TEPOLHKIIOB C OTHUM I€TEPOATOMOM
M Ha3BIBATh MX 110 MEXX/YHAPOIHOMH
HOMeHKTaType. CoCTaBIsTh (OpMyITED
HU30MEPOB U TOMOJIOTOB
UIECTHYWICHHBIX T€TEPOLUKIIOB C OHUM
U IByMsl T€T€POAaTOMaMH | Ha3bIBATh
HX I10 MEXIYHApOIHOH HOMEHKIIaType.
CocTaBisats hopmysl HU30MEpOB H
I'OMOJIOTOB KOHJIEHCHPOBAHHBIX
TETEPOLUKIINYECKUX COEIUHEHHN U
Ha3pIBaTh WX 110 MEXIYyHAPOIHO
HOMeHKJIaType. OO0bACHATE
OHOJIOTHYECKYIO POJIb HYKIIEHHOBbIX
kucyot. [lonb3oBarses unCTpyKIHEH K
JIEKapCTBEHHBIM IIperaparam.

BUOJIOTMYECKU AKTUBHBIE BEIIIECTBA.(3 yaca)

94. ®epmenTsI. BuTamMuHeL
95. 'opMOHEL.
96. JlekapcTBEHHbIE Cpe/ICTBA.

Depmenmopi-6uonocuveckue
kamanusamopwt. Knaccuguxayus
pepmenmos.  Kamanumuuecxoe
oeticmeue pepmenmos u
Hebuonocuyeckux
KAmanuzamopoe 6  cpaeHenuu.
IIpumenenue. Bumamunur.
Booopacmesopumvie u
ACUPOPACMBOPUMbBLE BUMAMUHBL U
ux  buonozuueckoe  Oeticmeue.

Bumamun  C.  Honyuenue u
NpUMEHeHUe  BUMAMUHOB,  UX
buonozuveckas ponv. Iopmonw
Knaccugpuxayus 20pMOHO8:
cmepouonvie,  nenmuoHvie  u
benkosvie. Buonoeuueckoe
oeticmeue 2OPMOH08.
Dusuonozuveckas  akxmueHocmo
pepmenmos, BUMAMUHO8 U
20pMOH08 8 cpaghenuu.
Jlexapcmeennwvie npenapameoi.

Knaccupukayus  nexapcmsennwix
npenapamoe.

O6bscHATE GHONOrHYeCKyIO poJIb
(epMeHTOB 1 BUTAMHHOB.
Ilonb30BaTbes uHCTpyKIHEid K
JIEKapCTBEHHBIM IIperapaTam.
OBbsicHaTh GHOMOrHYECKYIO POIIB
TOPMOHOB ¥ UX IpPEBpaIleHUH B
opranusme. [lons3oBarscs
HUHCTPYKIIHEH K JIeKapCTBEHHBIM
npernaparam

O6bsACHATE GHOMOrHYECKyIO POIIb
JIEKapCTBEHHBIX IPENapaToB M UX
IPEBpallEHUH B OpraHusMe.




OBOLIEHUE 3HAHMM I[10 KYPCY OPI* AHUYECKOU XUMUU (6 yacos)

97. BricokomoneKyspHble
COEZIMHEHHS.

98. IL.P. Ne9 «Pacnosuasanue
II71acT™Mace ¥ Boiaokou». UTB.
99. Busiaue crpoenus
MOJIEKYJI Ha CBOMCTBA
BEIIIECTB.

100. I'enetnyeckas cas3p
MEXIy KJIaccaMu
OpPraHHYECKUX COEIMHEHHIA.
101. Pemenue 3ana4 o kypcy
OPraHUYECKON XUMHUH.

102. O606menue u
CHUCTeMaTH3allus 3HAHHUH 110
KypCy OpraHu4ecKoi XHUMHUH.

Bricokomonekynspubie
coenuHeHus. OCHOBHBIE TOHSTHS
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHMI: MOHOMED, MOJIUMeED,
CTPYKTYpHOE  3B€HO, CTeleHb
nomimMepuzanuu. Knaccupuxarms
nomuMepoB. OCHOBHEIE CITOCOOLI
HOJTYYEeHHUS

BBICOKOMOJIEKYIISIPHBIX
COC/IMHEHMH: peakuuu
MOJIMMEPU3ALIHH U
noJMKoHeHCcauu. CTpoeHue u
CTPYKTypa IIOJIMMEPOB.
3aBUCUMOCTH CBOHCTB IOJIUMEPOB
oT CTPOEHHUS MOJIEKY/L.
Tepmonnactuunsre u
TEPMOPEAKTUBHBIE TIOJIMMEPHI.
IIposoosiuyue op2aHuyeckue
nosumepbwi. Komnosumnwvie
mamepuarni. Ilepcnexkmuswi
UCNONb308aHUSA KOMNO3UmMHbLX
mamepuanos. Knaccudukanms
BOJIOKOH. Cunrernueckue
BOJIOKHA. ITomuapupusie 51
NIOJIMAMHU/IHBIE  BOJIOKHA,  HX
CTpOEHHUE, CBOMCTBa.
[lpaktHyeckoe  mcmonp3oBaHMe
BOJIOKOH. Cunmemuueckue

RACHKU: U30SAYUA Ol NPOBOO0E,
MemOpanvl 015 onpecrenus 600wl
3auummble NIIeHKU ons
asmomobunei, niacmuipu,
xupypeuueckue noessku. Hogvie
MexHoN02UU oanvhetue2o
CoBepuULeHCMB06an UL
NONUMEPHBIX MAMEPUANIOB.

OOBACHATB, Kak 3aBHUCAT CBONCTBA
MOJIMMEPOB OT UX CTPOEHHSL.
OcymecTBasite npepamenus
BEILECTB IO MHCTPYKIIHH B XOJIE
IPAKTHYECKOTO 3aHSTHSL.
DuKCHPOBATH HAGIONCHNS B
TETPajii, NMPABUIILHO BBIOHpast
CPEIICTBA €CTECTBEHHOTO W
HCKYCCTBEHHOTO fA3bIKa. [IpakTHuecku
pacro3HaBaTh OpraHMYecKHe BEIeCTRa,
HCII0JIb3Ysl KAYECTBEHHBIE PEAKIHH.
OO6bsACHATE opueHTHpYIOIIEE NeiicTBHe
3aMECTHUTEIEH B OEH30JIbHOM KOJIBILE.
IlpumensTy n0NyYeHHbIE 3HAHNS 1
chopMUpPOBaHHBIE YMEHHS TS
pelIeHHsT Y4eOHBIX 3aJ1a4, COCTABIISTD
cxembl. Pemare pacuérnble 3amaum Ha
BBIBOJI (DOPMYIIBI OpPraHUYECKOTo
BEIeCTBa

IIpumensTy N01yYeHHbIE 3HAHNS 1
chopMUpOBaHHBIE YMEHUS 15
pelIeHusT y4eOHBIX 3aja4. Pemars
Pacu€THEIE 3a/a4U Ha BBIBOJ (OPMYIIBI
OPraHHYECKOTO BEIECTBA

IIpumensTs noyueHHbIe 3HaHUS U
chopMUpOBaHHBIE YMEHUS 15
pelmeHns y4eOHbIX 3a1a4. Pemmats
Pacu€THbIC 3a7aYu Ha BBIBOM (HOPMYIIbI
OpPraHHYECKOTO BEIECTBA

11 kaace 10249 (3 yaca B HexeJI10)

Teopeanecmle OCHOBBI XHMHH.

I. Ctpoenue BemecTBa

Tema 1 CTpOCHﬂe aToMa. HepﬂOﬂH‘lCCKﬂﬁ 3aKOH U IIEpHOJUYECKas CUCTEeMAa XHMHYECKHX 3JIEMEHTOB

JA.H. Menzeneesa (94)

1. CocraB aroma.

2 CocTosiHHE 3JIEKTPOHA B
aTome.

3. DnekTponHas dopmyia

Crpoenne BellecTBAa.
CoBpemenHass Mozenb CTpoeHus
aroma.  JlyanusM  3]eKTpoHA.
Keanmosvie yucua.

Pacnipenenenne snektponoB 10
SHEPreTHYECKUM  YPOBHSAM B

OO6bsCHATE pasimume MexIy
TOHATHSIMH  «3JIEMEHT», «HYKIIH]»,
«u3orony. [IpumensTs 3axon
COXPaHEHHUsI MACChI BEIIECTB IIPH
COCTaBJICHHM YPAaBHEHUN XUMHUSCKHX
peakuuii. OnpenensTs MakCUMAaIbHO




aTomMa.

4. DnekTpoHHO-rpapuUeckas
bopmyna aroma.

5. Knaccuduxanus
3JIEMEHTOB Ha OCHOBE
CTPOEHHSI aTOMOB.

6. Ilepuomyeckuii 3akon
J.. Meneneena.

7. Ilepuonuueckas cucrema
XMMHYECKHX 311eMeHTOB J[. 1.
Menneneena.

8.3navenue Ilepuomuyeckoro
3akoHa J[.U. Menneneena.

9. O606uenue mo Teme:
«Ctpoenue atomar

COOTBETCTBUH  C  HPHHIMIIOM
HaUMEHBILCH SHEPTHH, NPABHIOM
XyHna w  npunmunom Ilaymm.
Ocobennoctu CTPOEHHUS
SHEPIreTHYECKUX YPOBHEH aTOMOB

d-aeMeHTOR. OnexTpoHHas
KOHUrypanus aroMma.
Knaccudukanms XUMHYECKUX
SJIEMEHTOB (S-, p-, d-d7EMEHTHI).
OcHOBHOE m BO30Y )KI€HHbIE
COCTOSIHHS aTOMOB. BasieHTHBIE
JJIEKTPOHEI. Ilepuoauueckas

CHUCTEMa XMMHYECKHX 3JIEMEHTOB
H.U. Menneneesa. ®usuueckuii
cmbicn Ilepuoanyeckoro 3akona

I Menneneesa. Ilpuunnbr u
3aKOHOMEPHOCTH U3MEHEHUs
CBOWMCTB  3JIEMEHTOB ¥  HX

COCJMHEHHH 110 TepuomaM wu
rpynmnam. MHpoBo33peHYeckoe u

Hay4yHOe 3Ha4YeHUE
ITepuoauyeckoro 3aKoHa
J.1. Menneneesa. IIpoenosu
L H. Menoeneesa. Omxpeimue

HOBBIX XUMUYECKUX I]IeMEHMOE.

BO3MOXKHOE YHCIIO SJIEKTPOHOB Ha
SHEPTEeTHYECKOM YPOBHE.
3anuceIBaTh rpaduyueckue
SJICKTPOHHBIE (HOPMYIIBI S- U p-
JJIEMEHTOB.

XapakTepu3oBaTh MOPSLOK
3aII0JIHCHUS DIIEKTPOHAMHU
SHEPreTHYECKHX YPOBHEH U
IIOYpOBHE#H B aTOMax. 3amuchiBaTh
rpapuyeckue hopMyJIEI AaTOMOB s-, p-,
d-anemenToB. OOBACHATD, B uéM
3aKIIoYaeTcs GU3NYECKUH CMBIC]T
HOHSATHUS «BAJIEHTHOCTE ».

OOBACHATH, YeM onpenensoTcs
BAJICHTHBIE BO3MOXXHOCTH aTOMOB
Pa3HBIX JIEMEHTOB.

Cocrapnsats rpaduueckue
SIICKTPOHHBIE  (POPMYIIBI AaTOMOB B
OCHOBHOM M BO30YKJIEHHOM
COCTOSHMH, a TaKXe XapaKTepH30BaTh
U3MEHCHHs PaJMyCOB aTOMOB
XAMHYECKHX JJIEMEHTOB  I10 MEPUOJAM
U A-TpyIIam NepuoandecKoi
TaOJIHIIBL.

Tema 2 Xumuueckas cBszp (1

3y)

10. KoBasienTHas xummuueckas
CBSI3b.

11. BaneHTHOCT®.

12. KomiiekcHble
COCUHEHHS.

13. Xapakrepuctuku
KOBAJICHTHOM CBS3H.

14. IongpHOCTH MOJIEKYI.
JLLO. Ne 1.

15. Monnas cBs3b.

16. BonopozHas cBsi3s.

17. Crenens okucnenus u
aTOMOB.

18. Tums! KprcTaITHYECKHX
PEIIETOK.

19. Bemecrna
MOJIEKYJISIPHOTO H
HEMOJICKYJIIPHOTO CTPOEHHMS.
JLO. Ne 2

20. IL.P.Ne 1 «MeTobr
OYUCTKH BEIECTB.

21. O606menne 3HaHMI 1O
pazneny: «Ctpoenune
BEIIECTBA.

22. KonrpoabHas pabora Ne

JJIeKTPOHHAsI TpHpoa
XHMHYECKOMH CBSI3H.
DNeKTPOOTPUIIATENTEHOCTS.
KoBanentuas CBSI3b, ee
Pa3HOBHJIHOCTH M MEXAHHU3MBI
oOpasoBaHMs  (OOMEHHBIA W
JIOHOPHO-AKIEITOPHBIIA ).
Ocnognvie xapakmepucmuxu
KOBANEHMHOU  C6A3U:  dHepaus,
Onuna, saleHmubie yenol,
HAacvlyaemocmes,
HANPagIeHHOCmy,
noaapuzyemocms. Cuema u Iu
C6513b. WNonnas CBSI3b.
Meranmnueckas CBSI3b.
Bonopomnas CBS3b.
Meosicmonexynspuuie
83auM0O0etcmeus.
Kpucrammueckue u amopgnsie
BELIECTBA. Tumner
KPUCTAUITMYECKUX pereTox
(aromHas, MOJIEKYJISIpHAs,
HOHHas, MeTaInYecKas).
3aBUCHMOCTD buznveckux
CBOMCTB  BelleCTBA OT THIA

O6bsacHATE Mexanu3m o6pazoBanus
HOHHOM M KOBAJICHTHOM! CBS3H M
OCOOEHHOCTH (U3MYECKHX CBOWCTB
HOHHBIX H KOBAJIEHTHBIX COEIMHEHUIA.
CocTaByATh 371€KTPOHHBIE bopmybl
MOJIEKYJI KOBaJIEHTHBIX COEIUHEHHIA,
OGBsicHITE  MexaHH3M
00pa3oBaHHs  BOAOPOAHON |
METAITTMIECKOM CBSI3H U 3aBUCUMOCTh
CBOMCTB BeILIECTBA OT BH A
XHMHYECKOU CBSI3H.

OOBsacHATE IIPOCTPAHCTBEHHOE
CTPOEHHE  MOJIEKYII
OPraHUYECKUX U HEOPraHUUeCKUX
COCMHEHUH C MOMOILBIO
NPECTaBIEHUH O THOPUIU3ALIIH
opbuTaei.

OOBACHATE 3aBUCUMOCTH CBOMCTB
BEIIECTBA OT THIIA €TI0
KPUCTAJINYIECKOM PEIETKY.
OOBSCHATD NPUYHHBI MHOTOOGPa3Hst
BEIIIECTB.




1. «Ctpoenue BemecTBay.

KPUCTAUINYECKOH PEILIETKH.
[Tprannb MHOroo0pasus
BEILIECTB. CoBpemenHble
NPEACTABICHHS O  CTPOCHHH
TBEPJBIX, KU JTKUX U
ra3o00pa3HbIX BemecTB. JKuokue
Kpucmannl. Komnnexcuuie
coeounenus. Cocmas
KOMNIIEKCHO20 coeouneHus.
Knaccugpurayus ~ komnnexcuwix

coedunenul, HoMenkIamypa.

II XUMHUYECKHE ITPOLECCHI

Tema 3 Xumuveckue peakuun u 3AKOHOMEPHOCTH UX npoTekanus (104)

23. DHepreTrka XUMHYECKHX
peakuuii.

24. TennoBoit ¢ ekt
peakiuu. Tepmoxumuyeckue
YPaBHEHHSI.

25. DHeprus 'u66c¢a.

26. CKOpOCTh peaKIuH.
['omoreHnnsle u rereporennsie
PEaKIIHH.

27. ®aKTopsl, BAMSIONINE HA
CKOPOCTH PEeaKI[iH.

28. Karanmusaropsr.

29.IL.P. Ne 2 «CkopocTb
XUMHYECKUX PEaKIIHi».

30. O6patumsle u
HeoOpaTUMble peaKIUH.

31. Xumuyeckoe paBHOBeCHE.

32. @aKTOpBbI, BIMSIOINE HA
cMmenieHue pasaosecus. JI.O.
Ne3.

Xumnyeckue peakumu.
['oMorennsle u  rereporennsie
peaknuu. CKOpocTh peakuum, ee

3aBUCUMOCTh  OT  pa3IMYHBIX
baxTopos: IPUPOJIBI
pearupyommx BEIIECTB,
KOHIIEHTPAI[HH pearupyrommx

BEIIECTB, TEMIIEPATyphI (IIPABUIIO
Banr-T'odda), IUIOIIA U
PEaKIUOHHOM IIOBEPXHOCTH,
HaJIMYMs Katajaus3aTopa. DHeprus
AKTUBAIUH. Axmueuposannwiii
komnnexc.  Katamusatopsl u
Karanus. Poib karamusatopos B
IOpUPOJIE ¥ HPOMBIIUIEHHOM
Ipou3BOACTBE.  [lonsmue 06
SHManenuu u SHMponuu. Snepeus
T'uboca. 3akon Tecca wm
CIICICTBHS M3 Hero. TemioBble
3bhEKTH XUMHUYECKHX peaKIiHii.

Tepmoxumuyeckne  ypaBHeHwms.
O6parumocts PpEaKIuii.
Xumudeckoe paBHOBECHE.
Cmemnenne XUMHYECKOTO
paBHOBeCHs  NOA  JeicTBHEM
Pa3IHYHBIX baxTopos:

KOHIICHTPAllUM PEareHTOB MK
IPOJYKTOB PpEaKLHWHU, JaBJICHUS,
Temreparypel. Pons  cMerienus
PaBHOBECHS B TEXHOJOIMYECKHX
npoleccax.

Ilepeuncnare mpusHaku, mo
KOTOPBIM  KJIaCCH)UIUPYIOT
XUMHYECKHE PEaKIUH.

OOBACHATD CYIHOCTD XUMUYECKO
peaKIuu.

CocTraBnaTs ypaBHeHHS XUMHYECKHX
PeaKIMi, OTHOCSIIUXCS K
OIIPENICIEHHOMY THITY.

OOBACHATH BIUsHUE KOHLEHTpaIHii
PEareHTOB Ha CKOPOCTh TOMOTEHHBIX U
T€TEPOreHHBIX PEAKITHIA.

OOBACHATD BIMSHME pPa3IHYHBIX
(akTOpoB Ha CKOPOCTH XUMHMUYECKOl
PEaKIMH, a TaKXKe 3HAYECHHUE
IPUMEHEHUS KaTallu3aTopoB U
HHIHOUTOPOB Ha NpakTHKe. OOBACHATD
BIIMSIHHE U3MEHEHHs KOHIIEHTPAIUH
OZIHOTO M3 pearupyrolIHX BEIECTB,
TeMIIepaTyphl U 1aBJI€HUS Ha
CMEILICHUE XHMHYECKOTO PABHOBECHS

Tema 4 Xumudeckue peakuuu B BogHbIX pacrBopax (124)

33. JlucniepcHble cHCTEMBI Jlucniepcuele CUCTeMBI. | OnpenensTs NOHATHE «aUCTIepCHas
34. O6pa3oBanue pacTBOpoB. | Komtoudusie cucmempl. | CHCTEMay. XapaKTepu3oBaTh CBOHCTBA
JL.O. No 4 Wctunubie pacTBOpHI. | PA3THYHBIX BUIOB JIUCTIEPCHBIX CHCTEM,
35. CocoGbl BeIpaskeHust PactBopenne  kak  (usmko- | YKa3bIBaTh MPHYHHBI KOAryJIsLKK

93 KOJUIOMJOB UM 3HAYE€HUE ATOTO ABJIEHUS.
cocraBa pactBopoB. JI.O. No XUMHYeCKHH mponece. Criocobpr | KOVIOHA

Pemats 3aJ1ayy Ha [IPUT'OTOBJICHUE

e BBIpAKEHUS KOHIIEHTpaI[un




36. DnexTponuTHyeckas
nuccoranus. Cpena BOIHBIX
pacTBOpPOB.

37. CunbHble U cnabble
anekTposnThl. KoHncranra
JUCCOLIHAAIIH.

38.MouHOe npousBeeHIe
BOJI6I. Bomopoaubii
[I0Ka3aTeJib.

39.Peakuun noHHOrO 0O6MEHa

B BOAHOM pactBope JL.O. Ne 6

40. I'mponus coneit.

41. ILP. Ne 3 «I'umponus
COJICH ».

42. BzaumoelictBue
METaJlJIOB C pacTBOpaMH

THIAPOJIU3YIOLIUXCS COJIEH.
JLO. Ne 7.

43. Konmponwnaa paboma
No2 «Xummnyeckne
peaKkuuny,
«JIEKTPOJIUTHYECKAS
JHCCOMALHS.

44. Pemenue 3am1a4 Ha
BBIYMCJIEHHE MacCOBOM 10U

PacTBOPEHHOI'O BEIIECTBA.

PacTBOpPOB: MaccoBas J0JIA
PacTBOPEHHOTI' O BEIIECTBA,
MOJIApHAA u MOJISIIIbHAA

Konyenmpayuu. Tump pacmeopa
u  mumposanue. Peakuuu B
pacTBopax 3JIEKTPOJIUTOB.
KauecTBeHHBIE peakiuy Ha HOHBI
B pactBope. KucinotHo-ocHoBHBIE
B3aUMOJICHCTBUS B  pacTBOpax.
AmporepHOCTS. Honnoe
npouseedenue 600bt. Booopoouwiii

noxasamenv  (pH)  pacmeopa.
luaponus  comeit.  3nauenue
TUIPOIM3a B OHMOJIOTHYECKHUX
OOMEHHBIX rpoleccax.
[Tpumenenue IHIpOJTU3a B
IIPOMBIIUICHHOCTH.

pacTBopa onpese€HHOH MOJISpHO#H
KOHLIEHTpPALIHH.

loroButs pacTBOp 3ananHO#M MOsIPHOI
KOHUEHTpaluuH. O6bACHATb, MOYeMy
PacCTBOpbI BELIECTB C HOHHOH U
KOBAJIEHTHOH MOJIAPHOMN CBA3BIO MPOBOIST
d/IeKTpUYecKhi ToK. Onpenensts pH
Cpelbl € TMOMOIUBIO  YHHBEPCATLHOIO
UHAMKaTOpa. OOBACHATE ¢ MO3WIMIA
TEOPUH  3JIEKTPOJIMTHYECKOM
JAUCCOLMALMHU CYIIHOCTh XMMUYECKHX
PEaKLMH, MPOTEKAKOIIMX B BOJAHOM cpeie.
CocTaBnaTe nonmHble W COKpaILEHHbIE
HOHHBIE YpaBHEHHs peaKLuii,
XapaKTePHU3YIOIIHUX OCHOBHbIE CBOHCTBA
BO)XHEHMLIMX KJ1aCCOB HEOPraHUYECKHX
COeMHEHNH. ONpeseNaTh peakLuio cpesibl
pacTBopa conu B Boge. CocTaBisiTh
YPaBHEHHS peaKkLMii ruaApon3a
OpPraHHYEeCKUX U HEOPTaHUYECKUX BELIECTB

Tema S Peakunu ¢ u3meHeHneM cTeneHei OKHCIEHS ATOMOB XHMHIeCKHX 3jemMeHToB (124)

45. OKuCIUTETBHO-

BOCCTAaHOBHUTEIIHBIE PEAKI[HH
JLO. Ne 8.

46. BoccranoButenu u
OKHCITUTEITH.

47. CocraBienne ypaBHEHHI
OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX
peakuuii. Meron
SJIEKTPOHHOrO OajiaHca.
48.0pranuveckue BEIIECTBA B
OKHCIIUTEITBHO-
BOCCTaHOBUTEIIbHBIX
pEaKIusX.

49. DnexTponu3 paciiapa
JJIEKTPOJIUTA.

50. DnekTpou3 BOAHOrO
pacTBOpa snekTponuta. JI. 0.
Me 9.

51.IlpumeHenue snekTponusa
B IIPOMBIIIJIEHHOCTH.

52. DIEeKTPOXUMHUYECKHUM s
HalpsHKeHUH MeTtainios. J1.O.
Ne 10.

OxwucauTensHo-
BOCCTaHOBHTEIIbHBIE pPEAKIUH B
pupoze, IIPOM3BOJICTBEHHBIX
IpoIEccax U JKU3HEAEATEIbHOCTH
OpPraHU3MOB. Oxucaumenvho-
80CCMANHOBUMEIbHBLL NOMEHYUAT
cpeowr.  Jluaepamma  IIyp6o.
IloBenenue Bemects B cpenax c
pasHbIM 3HayeHueM pH. Mertoapl

SJICKTPOHHOIO U 21eKMPOHHO-
UOHHO20 Oaianca.
["anpBanuueckuit 3JIEMEHT.

XMMHMYECKHE KCTOYHHUKH TOKA.
Cmanoapmmotii 6000POOHbL

91eKmpo0. Cmanoapmmuuwiii
NeKMPOOHbILU nomenyuan
cucmemol.  Pao  cmanoapmmuvix
NEKMPOOHBIX NOMEHYUAN0B.
Hanpagnenue OKUCIUMENbHO-
80CCMAHOBUMEIHBLIX  PeaKyui.
DneKTpou3 pacTBOpOB %}

pacruiaBoB cosed. [Ipaktuyeckoe
INPUMEHEHHE DIIEKTPOJM3a  Juls
HOJTyYeHHUs IIEJIOYHBIX,

OOBACHATH MPUHIKI PaBOTHI
raJlbBAHUYECKOTO 3JIEMEHTA.
OObACHATD, KaK yCTPOEH CTaHAAPTHBIN
BOJIOPO/IHBIN 371eKTpo. [Tons3oBaThes
PA/IOM CTaHIapTHBIX JIEKTPOIHBIX
NOTEHIUATOB. OTIHYaTh XUMHUYECKYIO
KOPPO3HIO OT 3JI€KTPOXUMHUYECKOI.
OOBACHATH NPUHIIUIIBI 3ALTUATHI
METATMYECKUX U3/IENTHH OT KOPPO3HUH.
OOBACHATH, KaKHe MPOIECCh
IPOUCXOMAT HA KATOZE U QHOJIE TIPU
3JIEKTPOJIM3€ PACIlJIaBOB U PACTBOPOB
cosieit. CoCTaBIIATH CyMMapHble
YPaBHEHHS PeaKLUii SJIeKTPOIIH3a.




53. Kopposus meTamios.
Buet xopposun. JL.O. Ne 11
54. Cnoco6sb! 3ammTs!
METAJUIOB OT KOPPO3HH.
55.Pemmenne 3anay o teme:
«XMMHYECKHE IPOLECCHI.
56. O6061mEenue MO Teme:
«Peaxuuu ¢ u3menennem
CTEIICHEN OKUCJIEHUS aTOMOB
XHMHYECKUX DJIEMEHTOB)Y.

IIEJIOYHO3EMENBHBIX METAIOB U
amomuHus. Kopposus meramios:
BUJIBI KOpPpO3uH, CIOCOOBI
3QIIMTEI METAJIIOB OT KOPPO3HH.

OcHoBbBI Heoprannueckoii XHMHH
IIT BEIIECTBA U UX CBOVICTBA
Tema 6 OcHoBHbIe Kiaacehl HEOpPraHH4ecKHX coeqnHeHuii (84)

57. Oxcuppl. JLO. No ]2

58. OcHoBanwms, ux
JHUCCOLMAIIUS U XUMHUYECKHE
CBOMCTBA.

59. Kucnorsl, ux
JUCCOLMAIUS U XUMUYECKHE
CBOMCTBA.

60. AM¢porepHbie
THJIPOKCHU/IBI, UX XUMHUYECKHE
CBOMCTBA.

61. Cpenuue comu, ux
JHCCOLMAIUS U XUMHUYECKHE
cBoiicTBa. JL.O.Nol 3

62. Kucisle 1 0OCHOBHBIE
comu. JLO. Ne 14, 15.

63. I'unponus coneii.
[TonsiTie o rumponuse.

64. IL.P. Ne 3. «'unponus
COJIEH ».

Oxcunpl. Knaccupuxanms,
CIIOCOOBI MOTYYEHHUS, KHCTIOTHO-
OCHOBHBIE U OKHCJIMTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOHCTBA
OKCHJIOB. ['mapokcu bl
OcHoBauust: knaccupukanus,
CIIOCOOBI OJTyYEHHS ’
XUMHYECKHe cBOMCTBA. KuCoThr:
KJIaccu(puKanus, HOMEHKIATypa,
CIIOCOOBI NOTyYeH s B OOIIIHe
XHUMHYECKUE CBOMCTRA.
OxucnurensHo-
BOCCTaHOBUTEIIbHBIE CBOWCTBA
KUCIIOT. AM(OTEpHEIE
THJIPOKCHUIBL: MTOJIYYEHUE
XHUMHUYECKHE CBOMCTBA.

Comu. Knaccuduxarms coneii.
Cpennue comu: HoMeHKIaTypa,
CIIOCOOBI MOTyYEHH ’
XUMHUYECKHe cBoHCTBa. Kuciple
COJIM: HOMEHKJIaTypa, CIOCOOBI
MIOJIyYEHHUS, TUCCOLHALIUS H
XUMUYecKHe cBoicTBa. [lepeson
KHCJIBIX COJIEH B CpE/IHUE.
OcHOBHBIE COJH: HOMEHKIATYpa
CIIOCOOBI MOJTyYeHH s,
JUCCOLMALIUS B XUMHUYECKHE
cBoiicTsa. [TepeBox ocHOBHBIX
couieii B cpennue. ['eneTnueckas
CBSI3b MEKIY KJIaccaMu
HEOPTraHWYECKUX COCAMHEHUH.

OnucebiBaTh BHEIHWH BH IIPUPO/THBIX
OKCHJIOB U COCTaBJIATH HX HOPMYJIBI B
XOZI€ BBINOJHEHHS J1abOPaTOPHOTO
onbITa. Pacrio3nasars okcuipl u
Ha3pIBaTh MX. [Iucars xuMuueckue
peakuuu okcua0B. ONMUCHIBATH
IPEBPALCHHS BEIIECTB ¢ IOMOIIBIO
CCTECTBEHHOIO0 SI3bIKA U ypABHEHHI
XMMHYECKUX peakiuii. Belasurare
THIIOTE3bI O BO3MOKHOCTHU
B3aUMOJICHCTBUSL OKCHJIOB METAJIJIOB
C BOJIOH Ha OCHOBE JAHHBIX TAGJHIILI
pacTBopuMoOcTH. Paznmuuares noustus
«THIAPOKCHIY, KKHCIIOTAy,
«ocHoBanue». Habmonars onbITs,
ACMOHCTPUPYEMBIE YYHUTEIEM.
CpaBHuBaTh noBeeHne HHJIMKAaTOPOB
B pa3HBIX Cpelax B XOe
BBIIIOJIHEHHSI JIAOOPATOPHOIO OMbITA.
Wccnenosare pactsopumocts pa3HbIX
COJieH B BOJE B XOJI€ BBIMOJHEHUS
naboparopHoro omsita. Mcciemnosars
IOJTy4€HHE KHCIIOT U MX [IPUMEHEHHE.
BhiiBUraTh rHOTE3BI O BO3MOKHOCTH
IIPUMEHEHUH KUCIIOT. BoiaBurars
TUIIOTE3bl O BO3MOKHOCTH IMPOTEKAHHS
XUMHYECKOU PEaKIUH MEKLY
pacTBOpaMM KHCIOT H METa/JIaMH Ha
OCHOBE TIOJIOKCHUS METAIIIOB B PSy
AKTUBHOCTH. BeigBuraTte u
00OCHOBBIBATh IPEUIOKEHUS  [10
BBIOODY OCHOBAaHMI KilaccH(HKAUK
(mo amamorum ¢ knaccudukauuei
kuenot). O6obware mosyyeHHble
3HaHHs 00 OCHOBHBIX KJaccax
HEOPraHUYECKUX COEAMHEHMI.
CocTaBuTh ypaBHEHHUS peaKiuii,
COOTBETCTBYIOLIUX
[IOCJIEI0BATENLHOCTH TPEBPAIICHHU




HCOPraHMYECKUX BELICCTB Pa3InYHbIX
KJ1aCCoB.

Tema 7 Hemera/asl u ux coequnenns (104)

65. Hemeramasr. O6mmuii
0030p HEMETAILIOB.

66. ®usnyeckue u
XHMHWYECKHE CBOMCTBA
HEMETAJLIOB.

67. IL.P. Vo 4,
«KauecTBeHHbIE peaknun Ha
HEOpraHWYeCcKHe BEIECTBA U
HUOHBI».

68. IL.P. Mo 5. «Ilonydenue u
pacro3HaBaHHie ra3oB
(kucIOpOIT, BOMOPO, OKCHT
yriaepozna (IV))».

69. Bomopoausle coeuuenus
HeMmeTaloB. J1.O. Nol6.

70. Kucnoponusie
COC/TMHEHHUS] HEKOTOPBIX
HemeTasios. J1.O. Nel7.

71. OKCH/IBI HEMETAIIOB U
COOTBeTCTBy}OH.Il/le UM
FUAPOKCHBI.

72.IL.P. Ne 6.Perncuue
9KCIIEPUMEHTAIBHBIX 32124
110 teme «Hemerambry.

73. O6obmenue no Teme:
«Hemeraiier u ux
COETUHEHHS»

74. Konmponsnas paboma
Ne3 «Hemertasuibl 1 ux
COCTUHEHHS»

Crioco6pI mIoJIyYeHns HeMeTaIoB
U uX (pusuyeckue cBoiicTBa.
AJIOTpONHbIE MOAHpUKALIHHI
KHCJIOPOJIa, CEpBI, yTiepoa.
XuMHYecKue CBoHCcTBa
HeMeTalIoB. Peakiuu
AUCIIPOTIOPUHOHUPOBAHHMS
B3aMMO/ICHCTBHE TaJIOI€HOB
(kpome ¢ropa), ceper, pochopa
CO LIeT0YaMH, XJIopa u 6poMa ¢
Bozo. Kucnoponnsie
COC/IMHEHUS HEMETAIIJIOB,
CIIOCOOBI OJTYYEHuS,
XUMHYECKHE cBoicTBa. Obmas
XapaKTepUCTHKA 3JIeMeHTOB [V A-
rpynnbl. CBoicTBa, M0IyYeHnEe 1
npumeHenue yrisa. Cuares-ra3
KaK OCHOBa COBPEMEHHO
IPOMBIIIJICHHOCTH.
AKTHBUPOBAHHBIN YTOJIb KaK
ancopbent. Hanocmpyxmypui.
Mupoevie oocmuoicenus 6
obnacmu cozoanus
Hanomamepuanoe. Inexmponnoe
cmpoenue MONeKybl YeapHo20
2asa. Ilonyyenue u npumenenue
Yyeaprnoeo 2aza. buonorngeckoe
JEHCTBUE YrapHOTO rasa.
KapOu sl kansuus, amoMusus u
xenesa. Kapbounarsr u
ruapokapbonarsl. Kpyeosopom
Yenepooa 6 Jcusotl u Hecusoll
npupode. KadecTBeHHas peakuust
Ha KapOoHaT-HOoH. DU3HYeCKHe U
XUMHYECKHE CBOHCTBA KPEMHHSI.
Cunans! u cummmmapt. Oxeus
kpemuus (IV). Kpemuunessie
KHUCITOTHI ¥ UX cotd. CHIIMKaTHBIE
MHUHEDPAJIbl — OCHOBA 3€MHOI
Kopbl. O0mas XxapakTepucTuKa
3JIEMEHTOB V A-TpYIIIIEL
Hutpunsl. KayectBennas
peaKius Ha HOH aMMOHHUSI.
A30THas KUCIIOTA KaK
oxkuciurens. Hurparsl, ux
bu3uyeckre U XUMHYECKHe
CBOWCTBA, IPUMEHEHUE.
CaoiicTBa, nonyyenue u

Xapakrepusosats ob1ine cBoicTBa
HEMETAJUIOB U Pa3bACHATH UX

Ha OCHOBE MPE/ICTaBICHHI O CTPOCHHH
aToma.

HaseiBathk o6nactu npumenenus
BOKHEUINX HEMETAJLIOB.
XapakTepu30BaTh CBONHCTBA BBICLINX
OKCHJIOB HEMETAJJIOB U
KHCJIOPOICOAEPIKALLIMX  KHCJIOT,
COCTaBJATh  YpaBHEHUs
COOTBETCTBYIOIMX peakuuil u
OOBACHATL MX B cBeTe

Npe/ICTaBICHUIH 00  oKHCnMTENBHO-
BOCCTaHOBHTEJILHBIX

PeaKLMsIX U 3JIEKTPOJUTHYECKOM
JIUCCOLIMALIHH.

CocTapnate  ypaBHeHus peakLuH,
XapaKTePU3YIOUIMX OKUCIIUTEbHbIE
CBOWCTBA CEPHOM U a30THOMH KHCJIOT.
XapaKkTepu3oBaTh H3MEHeHHe CBOHCTB
JIETYYUX BOJOPOAHBIX COEUHEHHM
HEMETA/UIOB 1O mepuoay U A-
rpynnaM nepuoanYecKoil CUCTEMBI.
JloKkasbiBaTh B3aMMOCBSA3b HEOPraHUYECKUX
1 OPraHUYeCKUX COeUHEHHIA.
CocTaBaTh ypaBHEHHS XHMHUUYECKMX
PEeaKLi, OTpa)KaloIIMX B3aUMOCBS3b
HEOPraHUYeCKUX U OPraHUYECKUX
BELIECTB, OOBACHATH UX HA OCHOBE TEOPHH
SJIEKTPOJIUTHYECKON IUCCOLIMALIUM U
NPEACTaBICHUH 00 OKHCIIUTENbHO-
BOCCTAHOBUTEJIbHBIX MPOLIECCAX.
[IpakTuuecku pacrosHaBaTh BelecTpa ¢
NIOMOLIBIO Ka4YECTBEHHBIX PeaKLuii Ha
anuonbl. ONHUCHIBATEH CBOIiCTBA CEpHOM
KUCIIOTBI. XapaKTepH30BaTh 0COOBIE
CBOMCTBA KOHIIEHTPUPOBAHHOIH CEpHOU
U @30THOM KHCJIOT.




npumeHerne pocdopa. docdum.
®ocdopurie u momdochopubie
KHCIIOTHL. bronorudeckas pons
¢pocaros. Obmas
XapakTepUCTHKa 3JIeMeHTOB VIA-
rpynmsl. OcoOble cBOMCTBa
KOHIIEHTPUPOBAHHOM CEPHOM
KHCIIOTHI. KauecTBeHHbIE peakIuu
Ha CynbOUI-, CyIbQUT-, 1
cynbdar-nonsl. Ob6mas
XapaKTEPUCTUKA 3JIEMEHTOB
VIIA-rpynnst. OcobernocTn
XMMUH (Topa.
["anorenoBoopoaEl M HX
HOJTy4eHHUE.
["anoreHoBOIOPO /IHEIE KUCTIOTHI U
ux coiu. KayecTBennsie peakiun
Ha raJloreHH/1-MOHEI.
Kucnoponconepkanue
coenuHenus xyuopa. [Ilpumenenue
rajOr€HOB M X Ba)KHEUIIHUX
COEIMHEHHIA.

IIepoxcuo sooopooa: cocmag
MONLEKYIIbl, OKUCIUMENbHO-
80CCMAHOBUMENbHBLE CEOLICMEA,
npumenenue. brazopoonwie 2azur.
IIpumenenue 6razopoonvix 2a30s.

Tema 8 Meramn n ux coenunenns (154).

75. Metannsl. O6muuii 0630p
METAaJIJIOB.

76. ®usnueckue cBOHCTBA
METaJIJIOB.

77. X¥MHYeCKUE CBOICTBA
MetaiuoB. JL.O. Ne 18.

78. XpoM H ero COeIMHEHHUS.

79. Maprasen u ero
coenunenus. JI.O. Ne 19.
80. XKeneso u ero
COCTMHEHHUS.

81. Menp u eé coelMHEHHUS.
82. Cepebpo u ero
coenunenus. JI.O. Ne20.
83. LIuHK u ero coeuHEeHMUS.
JLO. Ne 21.

84. IL.P. No 7.Pewienue
OKCIIEPUMEHTAIBHEIX 3a/1a4
1o Teme «MeTtajuisly.
85.IL.P. No 8.
«Mnentudukarys
HEOpPraHUYeCKUX
COCJIUHECHUI ».

86. I.P. No 9. Perienue

O61mas xapakTepucTuka
anemeHToB IA-IIIA-rpymm.
Oxcuie!l ¥ IepOKCHIBI HATPUS U
Kanus. Pacrio3HaBaHie KaTHOHOB
HaTpus U Kanus. Conu HaTpus,
KaJiusl, KaJIbLIUS U MarHus, UX
3HAa4Y€HUE B IPUPOJIE U KU3HU
4eJioBeKa. 2Kecmkocmo 600wb1 u
cnocobul ee yempanenus.
Komnnexcuvie coeounenus
amomunus. Anomocunuxameor.
Metanns! IB-VIIB-rpynmn (mMens,
IIMHK, XpOM, MapraHel, xeJesa).
OcoOeHHOCTH CTPOEHHS aTOMOB.
O6mwme usnyveckue u
XUMHUYECKHE CBOKCTRBA.
[Tonyuenue u npumenenue.
OKcuzpl ¥ THAPOKCHIBI STHX
METaJUIOB, 3aBUCUMOCTh MX
CBOMCTB OT CTEIIEHU OKHCIICHHUS
sneMenTa. Baxkneitmue coim.
OkucruTeNbHbIE CBOWCTBA COJIEH
XpOMa ¥ Maprasiia B BbICIIEH
CTEIIEHH OKUCIICHHS.

XapakTepu3oBath 00LIHe CBOWCTBA
METaJIJIOB U Pa3bACHATh UX Ha OCHOBE
NPEe/ICTaBJIEHUH O CTPOSHHUH aTOMOB
METAJUIOB, METAINIMYECKOM CBA3U U
METAJNTHYECKON KPUCTAIIINYECKOM
pelETKe.

WnmoctpupoBats npumepamu crnocoGsl
TNOJTy4eHHUsI METaJIIOB. XapaKTepH30BaTh
XMMHYECKHE CBOWCTBA MeTalioB JA—IIA
TPYIIIN ¥ aJIIOMUHUS, COCTaBJIATh
COOTBETCTBYIOLIME YPABHEHHSs PEaKLIMA.
OGBACHATE 0COOEHHOCTH CTPOEHHS ATOMOB
XUMHUYECKHUX 351eMeHTOB b-rpynn
nepuoan4eckon cucremsl JI. Y.
Menpeneesa.

CocTaBnsaTh ypaBHeHHs peakLuii,
XapaKTepU3YIOIMX CBOMCTBA MEMIH, LIMHKA,
TUTaHa, XpoMa, kenesa. [Ipenckaspipathb
CBOWMCTBA CIJIaBa, 3HAas €ro COCTAR.
OO6BACHATDb, KaK H3MEHSIOTCS CBOWCTBA
OKCHJIOB ¥ TUIPOKCHIOB METAJIIOB TIO
nepruoiam 1 A-rpyrinam nepuoanyeckKon
TabauLbl. OOBACHATE, KaK U3MEHSIOTCS
CBOMCTBa OKCH/IOB U THAPOKCH/IOB
XHMHYECKOrO 3IEMEHTA C MOBBILIEHUEM
CTETEHU OKHUCIIEHHs €ro aToMa.




9KCIIEPUMEHTAJILHBIX 3a1a4
1o TeMe «I'eHeTHyeckas cBs3p
MEXy Kllaccamu
HEOPraHUYECKUX
COCTUHEHUI ».

87 IlpumeHnenue metamios,
HX CIIJIABOB U COEIMHEHUH B
IIPOMBIIIUIEHHOCTH |
COBPEMEHHOU TEXHHKE.

88. O6o6menue o reme:
«Metasutsl u MX coenuHeHMsY
89. Konmponsnas paéoma
Ne 4. «Meranns! u ux
COETUHEHH S ».

Komnnexcuwie coeounenus xpoma.
3aKOHOMEPHOCTH B U3MEHEHHH
CBOHCTB IPOCTHIX BEIIECTB,
BOZIOPOJIHBIX COETHHEHHUIA,
BBICIINX OKCHJIOB U THIPOKCHJIOB.
Unenrudukanms
HEOPraHWYECKUX BEILIECTB U
HOHOB.

3anuchIBaTh B MOJNEKYIAPHOM M HOHHOM
BHJIC YpaBHEHHUs XHMUYECKUX PeaKLHii,
XapaKTePU3YIOUIUX KHCIOTHO-OCHOBHBIE
CBOHCTBA OKCHIOB M TMIPOKCHIOB
METaJlJIOB, a TaKXKe YKCHEPHUMEHTAIBHO
JIOKa3bIBaTh HaJIMYHE STUX CBOMCTR.
PacnosnaBate kaTHonsI coneii ¢
TIOMOLIBIO KaYECTBEHHBIX PeaKLHii

XHMHA ¥ KH3HD

IV XUMHUYECKASI TEXHOJIOTUS M DKOJIOTHSI

Tema 9 Xumus n XuMHYecKas TEXHOIOIHS (61)

90. [Tpon3BoACTBO cepHOI
KHCJIOTBI KOHTAKTHBIM
CIIocoboM.

91. O6mue HayuHbIe
IPUHIUIIBI XUMHYECKOT O
IIPOM3BOJICTBA.

92. Pentenue 3anay Ha
BBIXO/I IPOJYKTaA PEAKI[HH.
93. IlpousBoacTBO aMMuaKa.
94. IlponsBozcTBO YyryHa.
JloMeHHBI# mporecc.
95.I1pousBoacTBO cTANH.

XuMus B
IIPOMBIIIIEHHOCTH. O61ue
IIpEeCTaBIICHUS 0
IIPOMBIIIIEHHBIX crocodax
NOJIYYCHHS! XUMUYECKHUX BEIECTB
(Ha  mpuMepe  mpom3BOICTBA
aMMHaKa,  CEpHOH  KHCIIOTEI).
Lpomviuinennoe nonyuenue

uyeyna u cmanu. IIpoMeinuieHHas
opraHpyeckas XuMus. Ceipbe 1
OpraHHu4YeCcKOu
IIPOMBIIIIEHHOCTH. ITpoGrema
OTXOZIOB M MOOOYHBIX MPOYKTOB.
HauGomnee KPYIHOTOHHAXKHEIE
IIPOM3BOJICTBA OpPraHUYeCcKUuX
coenuHeHui. YepHas u IBeTHas
METaJULyprHsl. Crexio U
CHJIMKATHAs IIPOMBIILUIEHHOCTh

OO6bsACHATD Hay4HBIE IPHHIHAIT]
IPOU3BOJICTBA Ha [IpUMeEpE
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI.
OO0bsACHATD, KakuWe NPHHIHIBI
XMMHUYECKOI0 MPOU3BOICTRA
HCIIONIb3YIOTCS IIPH MOJTyYEeHHH YyTYHa.
CoCTaBIIATh ypaBHEHHS XUMHYECKIX
PEAKIIMA, IIPOTEKAOLIIX

IIPY TIOJTYYEHUH YyTYHA U CTaJTH.

Tema 10 Oxpana okpyskaromeii cpeas! (74)

96. CocraB armocdepsr
3emiu. O30HOBBII AT
3eMITH.

97.0xpana atMocdeps! oT
3arpsi3HEHHS.

98. Bona B nipupoe.

99. OxpaHa BOJHBIX PecypcoB

Xumust 1 9Kosnorus. XuMuveckoe
3arpsi3HEHHE OKPYKAIOIIEH Ccpe/bl
u ero mocnenctsui. Oxpana
THAPOC(EDEI, TIOYBBI, aTMOCHEpBI,
(oper 1 dayss! oT XHMHYECKOTO
3arpsi3HeHus. Hayunsle MmeTombl
IIO3HAHUS B XUMHUH. McTouHHMKH

OT 3arpsi3HEHMS . XUMHYECKO UH(pOPMAIHH.
100. ITouBa — ocHOBHOI [Touck uHbopManuu o
UCTOYHHUK 0OecreyeHus Ha3BaHUsIM, WIEHTU(UKATOpaM,

aCTEHUH UTATEeIbHBIMU CTPYKTYPHBIM dopmyam.

Cobmonars npasmita Ge30macHoi
paboThl CO cpencTBaMu

OBITOBOM XMMHH.

OOBACHAT, NPHYUHBI XUMHYECKOTO
3arps3HEHUS] BO3yXa,

BOJIOEMOB H ITOYB.




101. MlcTounuKy U 0CHOBHEIE
3arpsA3HUTEIIH I10YBEL.

102. Pemenue
KOMOMHHMPOBAHHBIX 3a/a4.

Xumudeckuii  aHamms, CHHTE3,
MO/JIEJIUPOBaHKE XHUMHYECKHX
IPOLECCOB M SBJIEGHHUH  Kak
METOIBl  HAYYHOTO  ITO3HAHMSL.
Mamemamuueckoe

Mmooenuposanue

npocmpancmeennozo  cmpoenus
MONEKYI opeanuueckux eewyecms.

Cosepemennvie pusuxo-
Xumuyeckue MemoOwl
yemarnoenenus cocmasa u

CMpYKmMypbl 8euecms.
XuMHS ¥ 370poBbe. Jlexapctsa,
epmeHTBI, BUTAMHHEL, TOPMOHBI,
MHHEpalbHbIe BOABL [IpoGremsr,
CBSA3aHHBIE  C  IPUMEHEHHEM

JIEKapCTBEHHBIX IIpenaparos.
Bpennsie npuBbraxm u dbaxTopsr,
paspymarorue 3710pOBBE
(kypenue, ynorpebiienue
aJIKOT0JIs, HapKOMaHHs).
Parnmonansnoe IIUTaHHE.

IInmessle  n06aBku. OCHOBEI
NUIIEBOM  XuMHH. XuMus B
MenunuHe. PaspaboTka sekapcts.
Xumudeckue ceHCOpbl. XUMHS B
TIOBCETHEBHOM JXKM3HM. Moromue
U YUCTSIIIHE CpezicTBa.
Penennenrsr, HHCEKTULIH/IBI.
CpencrBa nW4HOH rurdeHs! W
Kocmetuku. IpaBuna 6e3onacuoii
paboTel ¢ eKUMH, rOpOYAMH U
TOKCUYHBIMH BEILECTBAMH,
CpeacTBaMd  OBITOBOM  XHMUH.
XUMHS B cenbcKoe XO3SHCTBO.
Munepanbubie u  opramdeckue
ynoopenuns. CpezncTBa  3ammuTh

pacTeHUH. Xumus B
MIPOMBIIUIEHHOCTH. OO6mme
IpEe/ICTaBICHUS 0
IPOMBIIIIEHHBIX crocobax

TIOJIyYCHHUS XMMHUYECKHUX BEIECTB
(Ha  mpumepe  mpom3BoaCTBa
aMMMaKa,  CepHOM  KHCIIOTHI).
IIpombimiennas  opranmyeckas
Xumust. ChIpbe I OpraHu9ecKoii
IPOMBILIUIEHHOCTH. [TpoGema
OTXOJI0B ¥ MOOOYHBIX MPOIYKTOB.
Hawu6Gonee KPYITHOTOHHA)KHBIE

IIPOM3BOJICTBA OpPraHUYeCKUX
coenuHenuii. YepHas u nBernas
METaJLTypIHs. Crexio u

CUJIMKaTHAs IPOMBIIIIEHHOCTb.




Xumus 7} SHEpreTHKa,
[puponnsie UCTOYHMKH
YIIIEBOZOPOI0B.  [Tprpoprii %3

HOIYTHBIA  HedTsHOM rasel, ux
COCTaB u ucnonb3oBanue, Cocras

4€I0BEKa.

COI''TACOBAHO

ITporokon 3acenanus [Ipoextroii
Ipymmel «OcHOBHEIE acmexTy]
npopeccuonanbHol JCATENLHOCTH
Tienarora B ycioBusx cosnanug
CHCTEMBI Ilelaroruyeckoro
HacTaBHUYeCTBa (B pamkax KpaeBoii
HHHOBALMOHHOH TUIOIA KK ) »
or F7 05 2017 roma No 1

z / Peraropa H.B./
foanmueey pykoBoAurens MO ®.H.0.

HepTH p  ee nepepabdoTka.
HC(I)TCHpOlIyKTBI. Oxkranopoe
YHCIIO OeHsuHa, Oxpana
OKpYy XKaroIei Cpebl npu
Hedrenepepadorke U
TPaHCIOPTHPOBKe

He(TenpoaykToB.

AJlbTepHaTHBHEIE UCTOYHUKH
OHEPTHH. Xumus B
CTpoHTENbCTBe. [[emenr. Beron.
[oxGop ONTHMAJILHBIX
CTPOMTCIBHBIX  MaTephanos g
IPAKTHYECKOi AeATENBHOCTH

COI'JTACOBAHO

3amecrturens AUpeKTOpa 1o YP
FL =~ / Besyx B.J1./
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