XNUMHUs

1. IInanupyveMmble Pe3yabTATHI H3VYCHUS VIEOHOI0 HpeaMeTa « XMMU»:

B pesymbrare wusydeHuss y4eOHOTO mTpeaMmeTa «XUMHUS» Ha YPOBHE CpEIHEro OOIIero
0o0pa3zoBaHwMsI:
BbINyCKHUK HAYYHMTCS:

pacKkpplBaTh Ha IMpUMEpax poJib XUMUM B (OPMHUPOBAHUU COBPEMEHHOH Hay4dHOH
KapTHHBI MUPA U B IPAKTUUYECKON AEATEIbHOCTH YEJI0BEKa;

JeMOHCTPHPOBATh HA TpUMEpax B3aMMOCBS3b MEXAY XUMHEH H  JPYrUMH
€CTECTBEHHBIMH HAayKaMH;

pacKphIBaTh Ha MIPUMEpPAxX MOJI0XKEHU TEOPUU XUMHUUECKOro ctpoeHus A.M. bytieposa;
noHnMath (usnyeckuit cmbicn Ilepuonnueckoro 3axona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCUMOCTBH CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pPa30BaHHBIX UMH
BEILIECTB OT JIEKTPOHHOI'O CTPOCHMSI AaTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpPa3Hsl BEIIECTB Ha OCHOBE OOMIMX NpEACTaBICHUN 00 mX
COCTaBE U CTPOCHUY;

OPUMEHSATh MpaBUJa CUCTEMAaTHYECKOM MEXIyHApOJHONH HOMEHKIATyphl KaK CpelCTBa
pas3yInyeHus ¥ UICHTU(UKAIUH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHbIE (DOpPMYJIbI OpPraHMYECKHUX BELIECTB Kak
HOcUTeNeH MH(OpMAaLMU O CTPOEHHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIIEKHOCTH K
OIpeIelIEeHHOMY KJIacCy COeAMHEHUI;

XapaKTepu30BaTh OPraHWYECKUE BEILECTBA II0 COCTaBY, CTPOEHUIO U CBOMCTBAM,
yCTaHABJIMBATh NPUYMHHO-CIICJICTBEHHBIC CBS3M MEXKIY IAaHHBIMH XapaKTePHUCTUKAMHU
BEILIECTBA,

NPUBOJNUTH TPUMEPBl XMUMHUYECKHX PEaKIUil, PACKPBIBAIOIINX XapaKTepHbIE CBOWCTBA
TUIOMYHBIX  [PEACTaBUTENECH KIACCOB OPraHMYECKUX BEIIECTB C LENbI0 HX
UICHTUPUKAINN U O0BSICHEHHSI 00J1aCTH PUMEHEHUS;

IIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX pEakLUUii Ha OCHOBE 3HAHUU O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;
HCIIOJIb30BaTh 3HAaHUS O COCTAaBE, CTPOEHUU M XHMMHUYECKHX CBOMCTBaX BELIECTB JUIS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATENbHOCTH;

IPUBOAUTH NMPUMEPHI MPAKTHUECKOTO MCIIOJIb30BaHUs MTPOAYKTOB NEpepadoTKu HEPTU U
IPUPOJHOTO ra3a, BEICOKOMOJIEKYISAPHBIX COCIMHEHUH (IOJIMATUIIEHA, CUHTETHYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

IPOBOJUTH OMBITHI 110 PACIIO3HABAHUIO OPTaHWYECKHUX BEIIECTB: TITUIEPHHA, YKCYCHOM
KHCJIOTBI, HEMPEIEIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmala, OeKOB — B COCTaBE MUIIEBBIX
MPOJYKTOB U KOCMETUUYECKUX CPECTB;

BJIAJI€Th NPAaBWIAMU U NMpHEMaMu 0e30MacHON paboThl ¢ XMMMUYECKUMH BEIECTBAMU U
1a00paTOpHBIM 000PYI0OBaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEaKUy U CMEILEHUsI XUMHUYECKOT 0
paBHOBECHSI OT Pa3jIMUHBIX (PAKTOPOB C ILIEJBIO ONPEAENCHUS ONTHUMAJbHBIX YCIOBUN
IIPOTEKAHNS XMMUUYECKHUX TIPOLIECCOB;

MPUBOJIUTH MPUMEPHI THUIPOIHN3a COJIEH B MOBCEAHEBHON KU3HU YETIOBEKA;

NOPUBOANUTH TPUMEPHl  OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX PpEakUUil B MPHPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U JKUZHEAEATEIBHOCTH OPraHU3MOB;

NPUBOJIUTh TPUMEPHl XHMHUYECKHX PEaKIUH, pPacKPHIBAIOMIMX OOIIMEe XUMHUYECKHE
CBOICTBa MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

IOPOBOJIUTH pacueThl Ha HAXOXAECHUE MOJEKYISIpHOH (OpMyJbl YIIEeBOAOPOAa IO
IOPOAYKTaM CrOpaHHs W IO €ro OTHOCUTENIbHOW IUIOTHOCTM M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB;



e BJaJETh NpaBWJIAMH O€30MacHOr0 OOpAalIeHUs C €JKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

® OCYIIECTBJIATH IMOMCK XMMHUYECKOH HMH(GOpMAIMM IO HA3BaHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

® KPUTHYECKH  OICHMBaThb M  HHTEPIPETUPOBATh  XUMHUYECKYI0  HH(OpMALHUIO,
coJleprKallylocsi B COOOIIEHUSIX CPEACTB MaccoBo nH@opmanuu, pecypcax MuTtepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
LEJISIX BBISIBJICHUS OMIMOOYHBIX CYXKACHUM U (POPMUPOBAHMS COOCTBEHHOMN MO3UIINH;

® [IPEACTaBIATH IYTH PELICHHS TIIOOATbHBIX MPOOJEM, CTOSIIMX TEpel 4eI0BEYECTBOM:
HKOJIOTHUECKUX, YHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PEIICHUHU 3TUX MTPOOIEM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBICHUE U IB0TIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX SIMANax ee pa3eumusi;

®  UCNOIB308aMb MEMOObl HAYYHO20 NO3HAHUSL NPU BbINOJHEHUU HNPOEeKmo8 U yYyeOHOo-
uccne0osamenbckux — 3a0ay  NO  U3YYEHUlO  CBOUCME, CNoCcoO08  NOMYYeHUs U
PACNO3HABAHUSL OPSAHUYECKUX 8EUIeCE;

®  00vsACHAMb NPUPOOY U CHOCOObL 00PA30BAHUS XUMUYECKOU CB3U; KOBAIEHMHOU
(MONAAPHOU, HENOJSIPHOU), UOHHOU, MEMATIUYECKOU, BOOOPOOHOL — C Yeabio ONpedeeHus
XUMUYECKOU AKMUBHOCTU 8eUeCME;

®  YCMAHABIUBAMb 2EHEMUUECKVIO C8513b MENCOY KIACCAMU OPSAHUYECKUX Geujecmes OJis
000CHOBAHUSL NPUHYUNUATILHOU B803MOICHOCMU NOJYYEHUs. OP2AHUYECKUX COeOUHEHULL
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCMAHABIUBAMb G3AUMOCEA3U MedNHCOY hakmamu u meopuetl, NPUYUHOU U CLeOCmEUeM
npu ananuze npooIeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMBIX PEUEHULl HA OCHOBE
XUMUYECKUX 3HAHULL.

2. Conep:xaHue y4e0OHOI0 IpeiMeTa
10kaace (344; 14. B HEACINIO)

Teopust XMMHYECKOr0 CTPOCHHSI OpPraHuYeckux coeauHeHuid. IIpupoaa xMMHUYeCKHX
cBs3ei

Opranuueckue BemiecTBa. [losiBieHHE M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XHUMHYECKOE CTPOCHHME Kak IIOPSAJOK COECIUHEHHS AaTOMOB B MOJIEKYJE COINIACHO UX
BaJIEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMMHMUYECKOTO CTPOCHUS OpPraHUYECKHUX
coenquHeHnil A.M. bytnepoBa. YTepoaHBI CKEJIET OpPraHUYECKOM MouseKyibl. KpaTHoOCTh
XUMHUYECKON CBSA3H. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHMYECKOTO CTPOEHHSI MOJIEKYIL.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymme. ITpuHiunsl kinaccudukanuu
OpraHMuYecKUx coeauHeHui. CucreMarndeckass MeXAYyHapoAHass HOMEHKJIATypa W HPUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.
MecTo 1 3HaueHNE OPraHNYeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoabl

[TpenenbHble yraeBoaopoasl (ankaHbl). Cmpoenue monexynol memana. I'oMonorndeckuit
psan anka”oB. I'oMonoru. MexayHapoaHas HOMEHKIIATypa OpraHM4ecKux BelecTs. M3omepus
VIJIEpOJAHOIO CKeJeTa. 3aKOHOMEPHOCTHM HW3MEHEHHUs (U3Mueckux CBOUCTB. XHUMHUECKHE
CBOWicTBa (Ha TpUMeEpe MeTaHa U JTaHa): peakUuH 3aMelleHus (TajJoreHupoBaHUe),
JETUIPUPOBAHUS KaK CIOCOOBI MOTYyYeHHUS! BAXKHEUIINX COEIMHEHUN B OPraHUYECKOM CHUHTE3E.
['openne MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHHUKOB TeIJla B MPOMBIIUICHHOCTH U OBITY,
usomepusayuu anxkanos. Llennvie peakyuu. Ce0600Hble paodukansi. I anocenonpouzsooHvie
ankanos. HaxoxaeHue B IpUpOAE U IPUMEHEHHE aJIKaHOB.
Kpatnsie cBs3u. HempenenbHble yrieBogopoibl. AlkeHbl. Cmpoenue MONeKyIbl dmuieHa.Sp—
T'ubpuousayua.l’omonoruueckuii psja ankenoB. Homenknatypa. M3oMepust yriiepoJHOro ckenera
W TIOJOXKEHUSI KpPaTHOM CBSI3M B MOJIEKyJie. XHUMHYECKHE CBOWCTBa (Ha TpPHMEpPE STHUJICHA):




peaxiuu MIPUCOSANHCHHUS (ranmoreHupoBaHUE, 2uopuposanue, THpaTarys,
2uopoeanioeeHuposanue)  Kak — crmoco0  ToidydeHHs — (YHKIMOHAIBHBIX  MPOU3BOJIHBIX
YIIEBOAOPOAOB, Topenus./Ipasuno Mapxosnukosa. Bwvicokomonekynsipuvie  coeouHeHus.
Kauecmeennvlie peaxkyuu Ha O06otinylo c6a3b. llonmumepusanust STHIEHA KaK OCHOBHOE
HAIpPaBIIEHUE €T0 UCIOJIb30BaHus. [[0MMATHUIICH KaK KPYITHOTOHHAKHBIA MPOAYKT XUMHUYECKOTO
npousBojcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl U kayuyku. [loHsaTtne 00 ankagweHax Kak YTIEBOAOPOAaX C ABYMS JBONHBIMU
cBs3simu. [lonumepusanus auBuHmiIa (Oyranuena-1,3) kak crnocod Moy4eHHuss CHHTETHYECKOTO
Kayuyka.Mzonpen  (2-memunbymaouen-1,3). HarypaibHblii ¥ CHHTCTHYCCKHH KaydyKH.
Bynkanmzanus kayuyka. Pesuna. [lpumenenue kaydyka u peswHbl. ConpsioicéHuble 0B0lHbIE
ceasu. Ilonyuenue u xumuueckue ceoucmea ankaouenos. Peaxyuu npucoeounenus
(eanoeenuposanus) u noauMepuU3AYUY AIKaOUeHos.

Ankunbl. AnerwieH (3TuH) U ero romosioru. CmpoeHue MoONeKyIvl — ayemuiend.
['omonoruyeckuit psa ankuHoB. Homenknatypa. M3omepust yriepogHoro ckenera v MoJ0KeHus
KpaTHOW CBSI3U B MoleKyne. Meoicknaccosas usomepusi. SP-Iubpuouzayus. XuMHUECKUC
CBOiicTBa (Ha TMpUMepe aleTWICHA): peakUuud MNPHUCOEAMHEHHUs  (raJoreHHUpPOBAHHE,
euopuposanue, TUAPATALUS, 2UOPO2ANO2eHUPOBAHUEe) KaK CIOCOO0 TOJyYEeHHs TMOJIUMEPOB U
IPYTUX TOJE3HBIX MPOAYKTOB. ['OpeHHe aleTuieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH TS CBAPKH U Pe3KH MeTayuloB. [IpiMeHeHue aneTuieHa.

Tounamue o yuxnoankauax.

ApeHbl (apoMaTHYeCKHe YIIIEBOJOPOIbI). bBeH30m Kak NpeAcTaBUTENh apOMaTHUYECKUX
yraeBoopoaoB. Cmpoenue monekynvl Oen3ona. XUMHUUECKUE CBONCTBA: PEAKIMH 3aMEIleHUs
(raJoreHHpOBaHKWE) KaK CImoco0 TMMONYYCHHS XHMHYECKHUX CPEICTB 3alllUThl PACTECHUH,
npucoeANHEeHUs (THAPUPOBAaHUE) KaK JOKa3aTelIbCTBO HEMpPENEeIbHOro XapakTepa OeH3oua.
Peaxuust ropenus.Tonyon. Hzomepus 3amecmumenei.llpumenenne Oensona. [lecmuyuobl.
TI'enemuueckas ces3b apeHos ¢ Opyeumu y2nee000pooamu.

Ilpupoonvie ucmoynuku yenego0opooos. Ilpupoonvii 2a3. Hegmo. [lonymusie
Hepmsanvie 2azvl.  Kameumwwiii  yeonn. Ilepepabomxa  nepmu.  Ilepeconka  neghmu.
Pexmuguxayuonnas kononna. bBensun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos.
Tepmuueckuil u kamanumuyeckuii kpexuneu. Iluponus3.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.
Kucnoponconepxamiye opranuueckue coeauHeHus. OJHOATOMHBIE TPEETbHBIE CIUPTHI.
Knaccugukaius, HOMEHKIaTypa, U30Mepusl CIUPTOB. METaHONI M 3TaHOJ Kak HpPEeICTaBUTENN
IpeJlebHBIX OJTHOATOMHBIX CIIUPTOB.//epauunbiii, 6MOPUYHbIL U MPEMUYHBIL AMOMbL Y2Nepood.
Booopoonas céazp. Xumudeckue CBONCTBaA (Ha MpUMepe METaHOJa U ATAHOJIA): B3aUMOAECHCTBHUE
C HaTpueM Kak Ccrnoco0 yCTaHOBJEHMSI HaJIW4YMsl THUJPOKCOTPYMIBI, PEAKIUS C
raJloreHOBOJIOPOJIaMH  KaK CIOCO0 IMOJy4eHHs PpacTBOPHUTENEH, NeruipaTanus Kak crnocod
NoJlyuyeHus: HTuieHa. Peakius ropeHus: CcHOUPTbl Kak TOIUIMBO.Cnupmogoe Opoodwcenue.
@epmenmol. Boodopoonvie ceazu. llpumeHeHue MeTaHona M 3TaHona. dusnonornyeckoe
JIEMCTBHE METAHOJIA U 3TAHOJIA HA OPTAaHU3M YEJIOBEKA. AIKO20MU3M.
MHoroaromHele CHUPTHL.OTWICHIVIMKOAbL M IJIMIEPUH KakK IPEACTABUTENM IPEACIBHBIX
MHOT0aTOMHBIX cIUpPTOB. KauecTBeHHas peakiyusi HAa MHOTOATOMHbBIE CIIMPTHI U €€ PUMEHEHUE
JUISl pacliO3HaBaHUs TIMLEPUHA B COCTaBE KOCMETHUECKUX cpelacTB. [IpakTnueckoe mpuMeHeHne
STUJICHTJIMKOJIA U TIINLEPUHA.
®enos. ApomaTtnueckue cnupThl.CTpoeHHe MOJeKynbl (eHona. BaumHoe enusHue amomos
Monekyne ¢henona. Xumuueckue c8otcmea: 83aumooeticmsue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom. Kauecmsennas peakyus Ha ¢henon.
[Tpumenenue enona.

KapOonunbhsie coennnenns. KapOoHuibHas rpynna. AnbJIeruaHas rpynmna. Anbaeriibl.
Keronsl. U3omepus u HomeHknarypa. [lonyuenue u xumuueckue ceoucmsa anvoeuoos. Peakyuu
OKUCTIeHUs U npucoeouHerus arboeudos. Metananb (popMaibaeria) 1 dTaHalb (alleTanbIeru)



KaK TPEJICTAaBUTEIN TMpPEIeIbHBIX albIerua0oB. KadecTBeHHbIE peakinu Ha KapOOHUIIBHYIO
rpymiy (peakius «cepeOpssHOro 3epkajia», B3auMmojencTBue ¢ ruapokcuaom meau (I1)) m ux
MPUMEHEHUE /Il OOHAPYKEHUS TPEIEIbHBIX albJCTHAOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
Toxcuunocts anpaeruaoB. [Ipumenenue hopManbaeruaa U aleTaabaeruaa.

KapOonoBsie kuciotsl.Kapbokcunvhas epynna (kapooxcoepynna). M3zomepusi u HOMeHKIAmMypa
Kkapbonoegvix kuciom. OIHOOCHOBHBIE TIpeleibHbIe KapOOHOBBIE KUCIOTHL. [lonyuenue
O0OHOOCHOBHBIX NpPeOeNbHbIX KapOOHO8bIX Kuciom YKCYCHas KHCIOTa Kak HpeACTaBUTENb
IpelelbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOMCTBAa (Ha mpuUMepe
YKCYCHOM KHUCIJIOTBI): PEaKLMH C METAJUIAMHU, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMU U COJIIMU
KaK TOJTBEP>KICHHE CXOJICTBA C HEOPraHMYECKUMHU KHclIoTamu. Peakims sTepudukanuu Kax
Croco0 TMOJydyeHHs CIOXKHBIX 3¢upoB. IlpumeHeHune yKCycHOW KHCIOTBL. MypaBbHHas
kucnota.Auerarsl. [IpefcraBnenue o BbICIINX KapOOHOBBIX KHCIIOTAX.

Crnoxubie 3¢upsl U xupbl.Homenkiamypa. IlomydeHune, XUMUYECKHE CBONCTBA CIIOKHBIX
a¢upoB. Peaknus stepuduxanuu.  CroxsHele 3(QUPHl Kak MOPOAYKTHl B3aUMOJICHCTBUS
KapOOHOBBIX KUCJIOT CO cupTamu. [IpuMeHeHrne CI0KHBIX A(PUPOB B MUIICBON U TapProMepHOI
MPOMBINIIEHHOCTH. JKHUpBI KakK CIIOXKHBIE dQUPHI TIIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PacturtenbHble M KMBOTHBIE JKHPBI, MX COCTaB. Pacno3HaBaHHE pacTUTENbHBIX >KUPOB Ha
OCHOBaHMM HX HENpenenbHOro xapakrepa. [IpumeHenue xupoB. ['mMaponu3 wiM OMbUICHUE
YKUPOB KaK CI10cO0 IPOMBIIIIEHHOTO TIOJTYyYEHHS COJIEH BBICIINX KapOOHOBBIX KUCIIOT.

Mpbi1d Kak CONMM BBICIIMX KapOOHOBBIX KHUCIOT. Moromue cBoicTBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

VYrneBoasl. Knaccudukanus YIJIEBOOB. Monocaxapumsl. Onueocaxapuobwi.
Hucaxapunsl. Haxoxaenue yriaeBoJoB B mpupoje. [mroko3a Kak anpaeruaocnupT. bpoxkenne
roko3sl.  Dpykrosa. Caxapoza. [udponuz caxaposvl. Kpaxman u 1emIoio3a Kak

Ouosorndyeckue InosuMepbl. XHUMHUYECKHE CBOMCTBA Kpaxmanga M LEJUIIOJI03bl  (TMIPOJIN3,
Ka4yeCcTBEHHasl peakius ¢ HOJOM Ha KpaxMmajl M ee NMPUMEHEHUue /sl OOHapy)KEeHUs Kpaxmala B
npoaykTax mnurtaHus). Ilpuvenenme u Ouonmormueckass posib  yrieBoaoB. [lonstue 00
UCKYCCTBEHHBIX  BOJIOKHaX Ha IPUMEpe  alleTaTHOrO  BOJIOKHA.  Ayemunyenntonosd
Knaccugpurayus 6onokon.

WnenTudukanuss OpraHUYeCKHX COEAUHEHUH. [enemuueckas c643b6 MmedcOoy Kiaccamu
opzanuyeckux coeounenui. TUIBI XUMUYECKUX PEAKIMi B OPraHN4YeCKON XUMHUH.

A3oTcoepxalniye opraHnyeckne coeiNHeHusl.

AmMuHOKHCHOTHI U Oenku. CocTtaB M HOMEHKIATypa.Amunst. Amunozpynna. Anunun. Ilonyyenue u
Xumuueckue — Ceotcmed  AHUIUHA. AMUHOKHCIOTBI Kak  aM(OTepHble  OpPraHUYecKue
coenuHeHus. Hzomepus u Homenxnamypa. bunonapueiii uown. Ilentuanas cBa3p. buonorndeckoe
3HaYCHHE 0-aMUHOKHUCIOT. OO0JacTM NPUMEHEHHs aMHUHOKUCIOT.Xumuueckue c80OUCmea
amunokuciom. Ilenmuowi. [lonunenmuodwi. [uyun. benkn Kak NpUpPOJHBIE OUOMOIUMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHUYECKHE CBOWCTBAa O€JIKOB: THUJIPOJIM3, JCHATypalus.
OOHapyxeHue OeJIKOB MpH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBpaienus 6enkos
Ui B opranusme. buomornueckue GyHKIMNA OEITKOB.

Azomcoodepacawue cemepoyukiuueckue coeourenus. [upuoun. Iuppon. Hupumuoun. Ilypun.
Azomucmoie ochosanusl.

Hyxneunogvie kucnomor. Hykneomuowl. Komniemenmaprule azomucmole 0OCHO8AHUS.

Xumus u 300pogve yenosexka. Dapmaxonocuieckas Xumus.

Xumusa nonumepos

Ilonumepwvl. Cmenenv noaumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noaumepbi. CmepeopezynapHvle noauMepbl. Tonusmunen. Tonunponunen.
THonumempagpmopsmunen. TepmopeaxmusHvie noaumepsl. Denonoghopmanvoecuonsie cMOobl.
Inacmmaccol. ©@enonnacmoet. Amunonnacmel. Ilenonnacmol. Ilpupoonwviti kayuyk. Pesuna.
D60onum. Cunmemuueckue kayyyku. Cunmemuueckue 6onokna. Kanpon. Jlagcan.



JdemMoHCcTpaumu.

e (OOpa3upl OpPraHMYECKMX BELIECTB M MaTepuanoB. Mojenu MOJEeKyJl OpraHuYecKHX
BEIICCTB

e OTHOUICHHE AIKAHOB K KUCIIOTaM, IIIEJI04aM, pacTBOPY IepMaHraHata Kajausi 1 OpOMHOM
BOJIE.

e Mogenu Monekyn romojoroB u u3zomepoB. [lomydenue aneruneHa KapOUIHBIM
crocoboM. BzaumopeiicTBue areTusieHa ¢ pacTBOPOM IepMaHraHaTa Kailusi U OpOMHOM
Bofou. l'openue aunermineHa. PasnoxeHue Kaydyka NpU HarpeBaHUU U HCIBITAHUE
OPOAYKTOB  pa3liOKEeHHA. 3HAKOMCTBO C oOpa3laMu KaydykoB. beHzom Kak
pactBoputens. I'openue Oenzona. OTHomeHHe OeH3071a K OPOMHOI BOJE M PacTBOPY
nepmanranara kanus. OKuciaeHue Tojryosia

e PacTtBOpeHue B aleTOHE Pa3IUYHBIX OpPraHMYecKuxX BemecTB. OOpa3lbpl MOMIUX H
YUCTALIUX CPENICTB.

e (OOpa3isl MmacTMace,

JlaGopaTopHbIe ONbITHI.

N3roroBneHue Mozenei MOJIEKYJl yIiIeBOI0POI0B

O3znakomieHme ¢ oOpaslaMu IpoAyKToB HedTenepepaboTKu

Oxucnenue 3raHona okcuom meau(Il).

PacTBopenue rnuneprHa B BoJie M peakius ero ¢ ruapokcugom meau (I1).

XuMH4ecKue cBoicTBa (heHoa

Oxkucnenune Meranans (3TaHallsl) OKCHIIOM cepedpa.

Oxucnenue Meranans (3Ta"ains) ruapokcugoM meau(Il)

PacTBOpUMOCTh KUPOB, [I0KA3aT€IbCTBO HX HENPEAETHHOTO XapaKTepa, OMbBLICHHE

KUPOB.

9. CpaBHeHHE CBOICTB MbLIa U CHHTETHUECKUX MOIOIIUX CPE/ICTB

10. CgoiicTBa TIIFOKO3BI KaK aJIbJICTHIOCIIHPTA.

11. BzaumopeiicTBue caxapo3bl C TUAPOKCUIOM KaJbIlHsl.

12. TlpuroToBieHHE KpaxMaJbHOTO KJIeWCTepa U B3aUMOJICHCTBHE C HOIOM.

13. I'maponu3 kpaxmana. O3HakomiJieHHE C oOpaslaMM NPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. IIBeTHbIE peakiuy Ha OelIKu

LN~ WNE

IIpakTyeckue padoTnl
1.« IlomydeHnne 3TuIEHA U U3YYEHHUE €TI0 CBOMCTBY.

2. «ITomyyeHne yKCYCHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTBY.
3. «Permienune sKcriepuMEHTANBHBIX 33/1a4 Ha paclo3HaBaHHE OPraHUYECKHUX BEIIECTBY.

4. «Pacnio3HaBaHHE IIJIACTMACC ¥ BOJIOKOHY.

11 kaacc (34q; 14. B HEAemN0)

Teoperuyeckne 0OCHOBbI XMMHH

Crpoenne BemecrBa. (CoBpeMeHHass MOJEIb CTPOCHMSI aroMa. OJIEKTPOHHAs
KoHurypauust atoma. OcHognoe u 6030ydcoeHHble cocmoanus amomos. Knaccudukanus
XMUMHYECKUX OJJIEMEHTOB (s-, P-, d-amemeHTh). OCOOCHHOCTH CTPOSHHS JHEPreTHYECKHX
ypoBHeW atomoB d-snmemeHToB. Ilepumoamdueckass cucrema XuUMHYEeCKux odnemeHToB JI.U.
MenneneeBa. @usnueckuii cmbica Ilepuoguyeckoro 3akona [I.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 2JIEMEHTOB M MX COCIMHEHHMM IO MEPUOJaM M IpylIaM.
DNEeKTpOHHAs NIPUPOIa XMMUUECKOH CBSI3U. DIEKTPOOTPULATENIBHOCTh. BUIbI XUMHUYECKON CBS3U
(koBaJleHTHasi, HMOHHAs, MeTaJUIMYecKas, BOJOPOJHAs) M MEXaHHU3Mbl €€ OOpa3oBaHMs.
Kpucmannuueckue u amopghnvie sewjecmea. Tunvl Kpucmaniuyeckux peuiemox (amomHas,



MONEKYIAPHASA, UOHHAA, MEMALIU4ecKds). 3a8ucumocms Qu3UUecKux ceOUCm8 Geujecmsea om
muna Kpucmaniuyeckou peuemxu. IIpyauHbl MHOr0OOpa3us BEIIECTB.

Xumuueckue peakiuu. ['oMorenHbie U rereporeHHbie peakinuu. CKOpoCTh peakiinm, ee
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIbI PEATUPYIOLINX BEUIECTB, KOHIIEHTPALUU
pearupyromux BeecTB, TEMIEPATypPhl, IO PEAKIIMOHHON MTOBEPXHOCTH, HATUMYUS
KaranuzaTopa. Pojb kaTanu3atopoB B mpUpoO/Ie U MPOMBIIIEHHOM Mpou3BojicTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIICHUE MO ACHCTBHEM Pa3INUHbIX (PaKTOPOB
(KOHILIEHTpAalMsI peareHTOB WK IPOAYKTOB PEeaKIMH, JaBIeHNUe, TeMIepaTypa) JUisl CO3JaHus
ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XUMHUECKUX MPOLIECCOB. Jucnepcuvie cucmemvl. Ilonsamue
o Koanouoax (301u, eenu). Mcmunnvie pacmeopsi. Peakuiuu B pacTBOpax 3JI€KTPOJIUTOB. pH
pacTBoOpa Kak IoKa3areib KUCIOTHOCTH cpefbl. ['naponus coneil. 3HaueHue ruapoiinsa B
Ounonoruuecknux oOMeHHBIX Iporeccax.OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIINH B
MIPUPO/IE, MPOU3BOICTBEHHBIX MPOLIECCAX U )KUZHEAEATEILHOCTH OPraHU3MOB.
Heopranuveckasi xumust

Mertamnel. CriocoObI OJTydeHust METaIIOB. Jlerkue u TsxkEnbie MeTaubl. JIerkoraBkue u
TYTrOIUIABKHE METaIbl. MeTamindeckue 35eMeHThl A- 1 b-rpynn. Meas. [lunk. Tutan. Xpowm.
Kenezo. Hukens. [Inatuna. Crnasel. Jlerupyromue no6asku. Yépueie metaiuibl. L{BeTHBIC
Metauibl. YyryH. Crans. JlerupoBanusie cranu. OKCHIbl M THIPOKCUABI MeTauioB. Hemerasnsl.
[Tpocteie BemecTBa — HeMeTawibl. Yrieposa. Kpemuunii. A3zot. @ocdop. Kucmopoa. Cepa.
®top. Xnop. Kucnorusie okcuapl. Kucnopoaconepsxamue kuciotsl. CepHast KuciaoTa. A30THas
KuciaoTa. BonopoaHslie coeJTMHEHHS] HEMETaIOB.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MTPOCTHIX BELIECTB — METAJIJIOB IVIABHBIX U
MOOOYHBIX MOArPyNI (Meb, JKeJIe30) U HEMETAJJIOB: BOJIOPOJA, KHCIOPO/a, TAJIOT€HOB, CEPHI,
azota, ocdopa, yriepona, kpemuusi. Koppo3us MeTamuioB: BUIbI KOPPO3UH, CIIOCOOBI 3aLTUTHI
METAJIJIOB OT KOPPO3UU. IDIeKMpoiu3 pacmeopos u pacniasos. llpumenenue snekmpoausa 6
NPOMbBLULTIEHHOCTU.

XUMHUA U )KU3Hb

Hayunsie MeTonpl mo3Hanus B xumuu. Mcrounuku xumuueckord umHpopmaruu. [louck
uH(pOpMaIlMK 110 HAa3BaHUAM, WACHTH(HKATOpPaM, CTPYKTYpHBIM (dopMyiiamMm. MojaenupoBaHue
XUMUYECKHUX IPOLECCOB W SBICHUM, XUMUYECKUU AHAIU3 U CuHme3 KaK METOJAbl HAy4YHOTO
MTO3HAHMUS.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPATbHBIE BOJBI.
[IpoOnemsbl, CBsi3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX IpemnapaTtoB. BpenHbie MpUBBIUKU U
dakTopbl, paspyliarlie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe aiaKorois, HapKOMaHus).
PammonansHoe nuranue. [uwesvie 0obasku. Ochosbl NUWEBOU XUMUL.

XvMUs B MOBCEAHEBHON KU3HU. Moromue U uucTsime cpeacrsa. Cpedcmea 60pbbvl ¢
ObIMOBLIMU  HACEKOMbIMU:  peneileHmol, uHcekmuyuosl. CpeiacTBa JWYHOW THUTHMEHBl U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOTHl ¢ €KUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHH.

XuMHs U CeNbCcKkoe X03siicTBo. MuHepanbHble U opranudeckue ynoopenus. CpeacTsa
3alIUThl PACTEHUU.

Xumuss U dHepreTuka. [lpupojaHble HMCTOYHUKH YriieBoAOpoAoB. Ilpupoansiii u
MONMYTHBIA HEPTSHOM Ta3bl, UX COCTaB W Hcmoir3oBaHue. CoctaB HEPTH U ee mepepadoTKa.
Hedremponykrel. OkraHoBoe umciao OensuHa. OxpaHa OKpyXKarolled cpeasl mpu
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTENMPOAYKTOB. AJBTEPHATHBHBIE HWCTOYHHKHU
SHEPTUH.

Xumusa B crpoutensctBe. llement. beron.llog0op onTUManmbHBIX CTPOUTEIBHBIX
MaTepHaloB B MPAKTUUYECKOH JESITEIIbHOCTH YeJIOBEKa.

XHUMHS U 3KOJIOTHS. XUMHAYECKOE 3arpsA3HEHNE OKPYKAIOLIEH Cpeabl U €ro MOCIEACTBUA.
Oxpana rugpocdepsl, To4YBbl, aTMOChepsl, GIOpsl U GayHbl OT XUMUYECKOTO 3arps3HEHUS.



JdemMoHCcTpaumu.
Mopenu HOHHBIX, ATOMHBIX, MOJEKYISPHBIX U METAUIMYECKUX KPUCTATUIMUECKUX
pPELIETOK.

e Mouenu MOJIEKYJ H30MEPOB U TOMOJIOIOB

e PaziuuHble TUMBI XUMUYECKUX PEAKIUMN, BUICOOTIBITHI 10 OPraHUYECKON XUMHUH.

e OOpa3ipl METAJJIOB M UX COCIMHEHUH, CIJIaBOB.

e BsanmoneicTBre METAIUIOB C KUCIOPOAOM, KUCIOTaMH, BOJIOM.

o JlokazarenbcTBO aM(OTEPHOCTH ATFOMUHUS M €T0 THAPOKCHUIA.

e BsaumonelcTBUE MEIM M Kejle3a C KHUCIOPOJIOM; B3aMMOJIECHCTBHE MEAU U JKele3a C
KHCJIOTaMU (CepHasi, COJIsTHas ).

e [lonyuenue rugpokcuaos menu (L) u xpoma (1), okcuaa menu.

e BsanmoneicTBre OKCUIOB U TUAPOKCHUIOB METAJIOB C KUCIOTAMH.

e JlokazarenbcTBO amdoTepHoCcTH coenuHeHnit xpoma(1ll)

e OOpa3ipl HEMETAILJIOB.

e Mopenu KpUCTAJUIMUECKUX PElIETOK anMasa U rpadura.

e [losydyeHne ammmaka M XJIOPOBOZOPOJA, PACTBOPEHHE HMX B BOJE, J0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOWCTB 3THUX BELIECTB.

e (xuranue yriasi ¥ Cepbl B KHUCIOPOJIE, ONPEACICHUE XUMHUYECKHUX CBOWMCTB MPOAYKTOB
cropanusa. BsamMmopnencTtsue ¢ MeIbIO KOHUEHTPUPOBAHHOM CEPHOM  KHUCIIOTHI,
KOHIIEHTPUPOBAHHOM U pa30aBII€HHOI a30THOI KUCIIOTHI.

e OOpa3isl cpeACTB OBITOBOM XMMHUH, HHCTPYKIIUU 110 UX MPUMEHECHHIO.

JlabopaTopHble ONBITHI.

1. U3ydenue BIusSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKUX PEAKIIUN

2. OmpeneneHue peakiuy CpeIbl YHUBEPCATHHBIM UHIMKATOPOM.

3. T'maponm3s coneid.

IIpakTuyeckune padoTsl

1. TlpuroToBiiecHHE PACTBOPOB C 3aITAaHHOW MOJISIPHOW KOHIICHTpAIIUCH.

2. Pemienue sKkcriepuMEHTATBHBIX 331249 IO TeMe «MeTayuiby

3. Pemienune skcniepuMeHTANbHBIX  3a/1a4 o Teme «Hemetamib

HanpagJieHus1 NPOEKTHOM 1eSITeJIbHOCTH 00yYAIOIIUXCSH:
Hanpagnenus npoexkTHON Cpok HasBanune npoexra
NEeSATEIbHOCTH peanu3anuu
06 yYaroIIHXCS 10 xnacc 11 xnacc
1. TBopueckoe CEHTSIOph XHMHS BOKPYT HAc XuUMHUs JIETOM
2. UccnenoBarenbckoe SIHBApb Uccnenosanue cuera | Mccinenosanue BOALI U3
KpaHa
arnpenb Hccnenosanue Uccnenoanue BOIbI U3
MIOYBbI peku
3. IIpakTuko- HOSIOpB- N3yuenne Yro ckpbiBaer
OPUEHTHUPOBAHHOE neKadpb XUMHUYECKUX yIaKOBKa
BEIIECTB B OBITY MPOTYKTOB?
4. VladopmarmionHoe MapT VYuéHble XUMUKHU AKTyalbHbIE€ OTKPBITUS
XUMUH.
5. Urposoe arpenb-Man 3aHuMaTenbHas N3 gero caenanbl
XUMHUS UTPYLIKH?
6.ConnanbsHoe Mai Yrunuzauus Komy nyxna
TOJINMEPOB XUMHS?




HpOCKTHpOBaHI/Ie CoacpKaHus.

KonnuectBo yacos
o
Ne /it Paznenbl, Tembl ABTOpCKas PaGodas
nporpamma nmporpamma
10 kaace
Teopust XWUMHYECKOTO CTPOSHHUS  OPTraHUYECKHX
1. coenuHeHu. [Ipupona XUMHUYECKUX CBA3EH 3 3
2. VYTI1eBOI0POIBI 9 11
3. |Kucnopoaconepxaiiye opraHu4ecKie COeIMHEHUS 11 11
4.  |A3zoTconepkaline OpraHnuecKrue COeTUHEHUS 5 5
5. | Xumus moJIMMEpPOB 6 4
Wroro B 10 kmacce: 34 34
11 kaace
[ToBTOpenue kypca xumuu 10 kinacca 1 1
Teoperuuyeckne 0CHOBbI XMMHH 19 19
3. |Heopranmyeckasi XuMust 11 11
Hroro B 11 knacce: 34 34

3.TemaTuueckoe IJIAHMPOBaHME C oNpeiejieHHeM OCHOBHBIX BUJI0B YUE€0OHOM

ACATCJIbHOCTH

Tembl, BXOaAIIHUE B
AAHHBIN pa3aena

OcHoBHOE conep:kaHue
1o TeMam

XapakTepucTHKA OCHOBHBIX BUI0B
JesiTeJIbHOCTH YYEHUKA (HA YPOBHE
Y4eOHBIX 1eiiCTBHI)

10 kJacc

Teopusi XUMHYECKOT0 CTPOEHHSI OPraHnYecKux coequnenunii. [Ipupona xumuyeckux csizeii. (3 q)

Opranunueckue BEILIECTBA.
IlosiBnenne u  pa3BUTHE
OpPraHUYeCKOM XHMHHU Kak

HAyKH. XHUMHUYECKOE
CTPOCHHE  Kak  IOPSAAOK
COECIMHEHUS aTOMOB B
MOJIEKYJIE ~ COIJIaCHO  HUX
BAJICHTHOCTH. OcHOBHBIE
MIOJIOXKEHUS TEOPUHU
XUMUYECKOTO CTPOEHHUS
OpraHUYECKUX  COCAVHEHUI
A.M. bytneposa.YriepoaHsl

A CKeIeT  OpraHu4ecKoi
MOJIEKYJIBI. Kparnocts

1.IIpeaMeT opraHMYECKOW XUMUH.
Teopust XUMHUYECKOTO CTPOEHUS
OpPraHUYECKUX BEILECTB

A.M. bytneposa.

2. CocrostHME 3JIEKTPOHOB B
aTome. DJIEKTPOHHAs PUPO/Ia
XUMHYECKHX CBSI3EH B
OpPraHMYECKUX COETUHEHUSIX.

3. Knaccudukanus coennueHuit
OpPraHUYECKHUX.
JemoncTpanuu. O6pa3isi
OpPraHMYECKUX BEIIECTB U
MaTtepuanoB. Moenn MOIeKy
OpPraHMYECKHX BEIIECTB

OOBACHATDH, TOUEMY OPTaHUYECKYIO
XUMUIO BBIJICTTUIIN B OTJICIBHBIN pa3aen
xumun.llepedncnsaTb OCHOBHBIE
MPEANOCHUTKA BOSHUKHOBEHUS TEOPHH
XUMHUYECKOTO cTpoeHus. Paznuyars Tpu
OCHOBHBIX THUTIA yTJIEPOJHOTO CKeJeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
HUKIUYeCKUi. OnpenensiTh HAIM4nue
aTOMOB YTJIEpO/ia, BOAOPOJA U XJIopa B
OpraHWYeCcKHX BelecTBax.Pasnuuate
MOHSTHSI «dJIEKTPOHHAS 000JI0UKa» U
«ANEKTpOHHAs opOuTanby. M3o0paxkars
AIIEKTPOHHBIE KOHPUTYpALIUU
aTOMOBDIJIEMEHTOB 1-r0 B 2-TO




XHUMHYISCKOM CBSI3H.
3aBHCUMOCTh CBOMCTB
BEIISCTB OT XHMHYECKOTO
CTPOCHUS MOJIEKYIL.
N3omepus H HU30MEPBHI.

[onsarue o GyHKIMOHATBEHOU
rpyIIe. [IpuHUMDBI
KJIacCU(UKAIUN
OPTraHWYECKUX COEIUHEHUM.
Cucremarnueckas
MEXIyHApOaHAs
HOMEHKJIATypa W MPUHIUIIBI
o0Opa3oBaHus Ha3BaHUU
OPraHUYECKHX COEAUHEHHI.
Mecto u 3HAYEHUE
OpPraHUYeCKOW  XUMHH B
CHUCTEME €CTECTBEHHBIX HayK.

MIEPUOJIOB C TIOMOIIBIO AIIEKTPOHHBIX U
rpaMUecKuX IEKTPOHHBIX
bopmyn.OOBICHAT, MEXaHU3M
00pa3oBaHUs U OCOOEHHOCTH G- U T-
cBsizel. OnpenensaTs MPUHAIICKHOCTh
OpPraHNYeCKOTO BEIIECTBA K TOMY HJIH
MHOMY KJIacCy 110 CTPYKTYpPHOU

dbopmyiie

2. Yraesoaopoasi (11 4)

2.1. IlpenenbHbIC YTICBOIOPOABI — AIKAHBI (3 1)

[IpenenbHbBIE YTIEBOJOPOIBI
(amkanbl). Bo30oyxaéunoe
COCTOSIHUE aToMa YIJIepoJa.
['uGpuan3anust aTOMHBIX
opOutaneit. 'omosnoru.
['omonornyeckast pa3HOCTb.
Tl'omonorunueckuit psa.
MexnyHapoaHas
HOMEHKJIATypa OpPTraHUYECKUX
BenecTs. M3omepus
YIIEPOAHOTO
ckenera.Peaknuu 3amenieHus
(ramoreHupoBaHue),
JEruIpUpOBaHUS,
M30MEpPU3AINH AJIKAaHOB.
LlenHble peakuu.
CB0OOOIHBIE pailUKAaIbI.
["anoreHonpon3BoIHbBIE
AJIKaHOB

5. DIIEKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
aJIKaHOB. ] 'OMOJIOTH ¥ U30MEPBI
AJIKaHOB.

6. MeTtan — npocreinmii
MpEeACTaBUTENb AJIKAHOB.
7.Pemienue 3a1a4
HaHAX0XICHUEMOIIEKYIISIpHO B Op
MYJIBI
razo00pa3HOroyriaeBo0poaa
JdemoncTpauuu. OTHOIICHNE
AJIKaHOB K KUCJIOTaM, MIeJI04aM
pacTBOpy MepMaHTaHaTa Kajaus U
OpoMHOI BoE.

JlabopaTopHbIii ONBIT.
HsroroBnenue Moaenein MOIeKyn
YIJIEBOAOPOIOB

OOBACHATH POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI AJIKAHOB HA OCHOBE
NPEJCTAaBICHUN O THOPUAN3ALUT
opOuTanei atoma
yriepoaa.M3roraBamBars MOAEIH
MOJIEKYJI aJIKaHOB,
PYKOBOJCTBYSACHTEOpUENH XUMHUECKOTO
CTPOEHUS OPTaHUYECKUX
BenlecTB.OTIN4aTh TOMOJIOTH OT
nzomepoB.Ha3bIBaTh ajikaHbl 11O
MEXIYHAPOJAHOW HOMEHKIIATYpE.
CocTaBiATh ypaBHEHUS XUMHUECKUX
peaKImii,XapakTepU3yIOINX
XMMHUYECKHE CBOICTBA METaHA U
€roromMoJsoros. Pemars pacuérHbie
3aJ]auu Ha BBIBOJ (POPMYIIbI
OpraHUYEeCKOro BEIIecTBa

2.2. HenpenenbHbIE YTIEBOIOPOABI (aJIKEHBI, ATKAAUCHBI U aTKUHBI) (4 9)

KparHzsle cBs3m.
Henpenenbueie
YIIEBOZOPO/IBL. AJIKEHBI. Sp°
-I'ubpunuzanus. Oten
(oTHNEH).
N3omMepusanonoxenus
JTBOMHOM
ces3u.IIpocTpancTBeHHast
n30Mepusi(CTepeo-

7. HenpenenbHbIE yTI€BOAOPOIBI.
AJIKEHBI: CTPOCHHE MOJIEKYII,
TOMOJIOTHSI U U30MEPHSI.

8. Ilpaxmuueckas paboma 1
«[TonyyeHune >THIIEHA U OMBITHI C
HUM.

9. AnxanueHsl.

10. AuerusneH u ero roMoJory.
Jemoncrpanuu. Mojaenn

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI ATHIICHA Ha
OCHOBE IPEJICTABIECHUN O
ruOpUAM3AIHE aTOMHBIX OpOUTaNIeh
yraepoaa.M3006paxkaTbCTpyKTypHBIE(]DO
PMYJIBIATIKEHOBUUX U30MEPOB,
HA3BIBATh AIKCHBI TI0 MEXKTYHAPOTHOM
HOMEHKJIAType, COCTABIATH (POPMYIIBI
AJIKEHOB 110 MX Ha3BaHUSIM.




nzomepus).Peakium
MPUCOSANHCHHUS
(rumpupoBaHumeE,
raJIOTeHUPOBAHUE,
TUApaTalysl ),0KUCICHUS U
MOJIMMEPH3AIIH AJTKEHOB.
BricokoMouekysipHbIe
coennHeHus. KauecTBeHHbIE
peaxkuyu Ha JBOMHYIO
CBsA3b.AJIKaIuEHBI (IUEHOBBIE
yriaeBoaopoasl). JuBunun
(6yraauen-1,3). M3ompen (2-
meTuadyraauen-1,3).
CornpsikEHHBIE TBOMHbBIC
cBs3U. Peaknuu
MPUCOSANHCHHUS
(rajoreHupoBaHUs) U
MOJIMMEPH3AITUT
aJIKaJIMeHOB. ALIETHIIEH
(3TuH). MexkaccoBas
u3omepus. Sp-
['uOpuan3anusdIEKTPOHHBIX
opOutaneil. Peakuuu
MPUCOEANHEHNUS, OKUCIICHUS
Y TIOJIMMEPHU3AIHH AJTKHHOB

MOJIEKYJI TOMOJIOTOB U H30MEPOB.
[Tonyuyenue auernieHa
KapOUIHBIM CIIOCOOOM.
BzaumopeiicTBue anieTHiICHA C
pacTBOPOM IMEepMaHTaHaTa Kaus
u OpomHO# Boiol. ["'openue
anetuieHa. PaznoxxeHne kayuyka
IIPY HArPEBaHUU U UCIIBITAHUE
MPOJYKTOB Pa3IOKCHHUS.
3HaKOMCTBO C 00pa3amMmu

Kay4yKOB

CocTaBiATh ypaBHEHUS XUMHUYECKUX
peakuuii, XapaKTepU3yOIuX
XMMHMYECKHAE CBOMCTBA aJIKEHOB.
ITomyuats 3THIIeH. [l0Ka3bIBaTh
HENpeIeNbHbINA XapaKTep ITUICHA C
IIOMOILBIO KAYECTBEHHON PEAKLIUU Ha
KpaTHbI€ CBsA3U. COCTaBIIATh YPABHCHHUS
XUMHYECKUX PEAKIUH,
XapaKTEPU3YIOIIUX HETPEACIbHBIN
xapakrep ankaaueHoB. OObICHATH SP-
rUOpUIN3ALMIO U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI allETUIICHA,
Ha3bIBaTh TOMOJIOTH aLICTUJICHA 10
MEXIYHAPOAHOU HOMEHKIIATYPE,
COCTaBIIATh YPAaBHEHUS PEAKIIN,
XapaKTEPU3YIOLIUX XUMUYECKHE
CBOICTBa alleTUIICHA

2.3. ApeHsl (apoMaTHUECKHE YIIEBOIOPObI) (2 u)

Apenbl (apomaTHueckue
yriaeBoopoanl). bensom.
benzonbHoe KoubI10. TOmMyOII.
N3omepus

3amectureneil. Peakuun
3aMelIeHHs
(ranoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U
MIPUCOETNHEHUSI aPEHOB.
ITectunuael. I'eneTnyeckas
CBSI3b APEHOB C JIPYTUMH
YIJIEBOAOPOAAMU

11. beH3ous 1 €ro roMoJIOTH.
12.CpoticTBa O€H30J1a U €T0
TOMOJIOTOB.

JemoncTpanun. benson kak
pactBopuTelnb. ['openue 6eH3ona.
OtHouenue 6eH305a K OpOMHOM
BOJIC ¥ PacTBOPY NIEpMaHTaHaTa
kanusi. OKUCIIeHre TOIyoa

OOBSCHSTD IIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H30171a.

N300paxkaTh CTPYKTYpHYIO (HOpMYITy
OeH3o0sa IByMs Criocobamu.
OOBACHATH, KaK CBOMCTBA OEH30J1a
00yCIIOBJIEHBI CTPOCHUEM €TI0
MOJICKYJIBI.

CocTaBnsATh ypaBHEHUS PEaKIINU,
XapaKTepU3yIOIUX XUMUIECKHE
CBOIicTBa OE€H30J1a M €r0 TOMOJIOTOB

2.4. TlpupoaHble ICTOYHUKY U NepepadoTKa yriaeBoa0poaoB (2 u)

[Ipuponnsiii raz. Hedrs.
[TorryTHBIE HETSHBIE ra3bl.
KameHHsli1 yroms.
Ileperonka Hedu.
PexTudukanuonnas
KOJIOHHA. ben3un. JIurpous.
Kepocun. Kpekunr
HedTenpoaykTos. [Tuponus

13. IIpupoaHbIe HICTOYHHKU
yrieBoaopoaoB. [lepepaboTka
He(TH.

14. KontpoJuasHas padora 1 no
TeMaM «Teopusi XUMHUIECKOTO
CTPOEHUSI OPTaHUYECKUX
COEAMHEHUIN», «YTIEBOIOPOIBI».
JlabopaTopHBIi ONIBIT.
O3zHakoMJyieHHe ¢ oOpa3amMu
POAYKTOB HedTenepepaboTKu

XapakTepru30BaTh COCTAaB MPUPOIHOTO
ra3a M MOmyTHBHIX HE(TIHBIX Ta30B.
XapakTepru3oBaTh CIIOCOOBI
nepepabotku HeTu. OOBICHATH
oTnnyre OeH3MHa IPSIMOMN ePErOHKH
OT KpEKHHT-OCH3HHA.




3. Kucsiopoacoaep:xamue opranndeckue coequnenus (11 1)

3.1. Criupter 1 penomsl (3 1)

Kucnopoaconepxaiue
OpraHMYECKHUE COCTUHEHUS.
OnHOaTOMHBIE ITpeIesIbHbIE
cnupThl. yHKIMOHAIbHAS
rpymnmna cinupToB. MeraHo
(MeTUIOBBIN CIMPT). DTAHOI
(3TUITOBBIH CTIUPT).
[lepBHUUHBI, BTOPUYHBIN U

TPETUYHBIA aTOMBI YIiIepoaa.

Bonoponnas cBA3b.
CnuptoBoe OposkeHue.
®epmenTsl. Bogopoansie
CBSI3U.
Ankoronu3sm.MHOroaToMHbIe
CHUPTHL. DTUIICHIJIUKOJIb.
I'muuepun. KauecTBenHas
peakiuusi Ha MHOTOaTOMHbIE
crupThl. DEHOJIBI.
ApomaTH4ecKue CupThl.
KauectBenHnas peakuus Ha
denou

15. OnHoaToOMHBIE MpEIeTbHbIC
CIIUPTHL.

[Tonyuenue, xummueckue
CBOMCTBA U IPUMEHEHUE
OJIHOATOMHBIX ITPEAEIIbHBIX
CIUPTOB.

16. MHOrOaTOMHBIE CITUPTHI.
17. deHonbl U apoMaTUYECKUE
CIIUPTHL.

JlaGopaTopHble ONBITHI.
OkucIieHHne 3TaHoJIa OKCHIOM
menu(Il). PactBopenue
[JIMLIEPUHA B BOJIE U PEAKLUS €r0
¢ runpokcuom meau(Il).
XuMHYeCcKue CBOCTBA (heHoIa

N3o0paxkars o011y GpopmMyry
OJIHOATOMHBIX TIPEICTHHBIX
criupToB.OOBICHATL 00pa3oBaHKE
BOJIOPOJIHOM CBSI3U U €€ BIIUSIHUE HA
¢buznueckue cBoicTBa
cupToB.COCTABISATh CTPYKTYPHBIE
(bopMyIibl CIUPTOB U UX U30MEPOB,
HA3bIBaTh CIUPTHI IO MEKIYHAPOTHOU
HOMEHKJIaType.OObACHATD
3aBUCUMOCTb CBOMCTB CIIUPTOB OT
Haau4us GYHKIIMOHAIBLHOM TPpyIIbI(-
OH).CocraBisaTh ypaBHEHHUS peakLui,
XapaKTepU3YIOIIUXCBOICTBA CIIUPTOB U
UX IIPUMEHEHUE. XapaKTEepU30BaTh
buznonornueckoe AelcTBUe METaHoIa
nrTaHona.CocTaBiIsTh ypaBHEHUS
peaxiuii, XapakTepu3yIoIuX CBONCTBA
MHOTOQTOMHBIX CITHPTOB, U TIPOBOJIUTH
KaueCTBEHHYIO PEaKIMIO Ha
MHOT'0aTOMHBIE CIUPTHI. OOBIACHITH
3aBHCHMOCTH CBOWCTB (heHoJa OT
CTPOCHUS €T0 MOJICKYJIbI, B3AUMHOE
BIIUSTHUE aTOMOB B MOJICKYJIE Ha
npumepe penosa. CocTaBisiTh
YpaBHEHHUS peaKIuii,
XapaKTePU3YIONINX XUMHUECKUC
CBOMCTBA (heHoIIa

3.2. Anpaerusibl, K€TOHBI U KapOOHOBBIE KUCIIOTHI (3 4)

KapOoHunbHbIe COeIMHEHMUS.
Kap6onunbHas rpynna.
AnpaeruaHas rpymnmna.
Anbnerunnsl. KeToHEI.
Peakuuu oxucnenus u
MPUCOEIUHEHUSI AJIbJIETHIOB.
KauecTBeHHBIE peakiiy Ha
anpaeruasl. KapboHoBbie
kucnotel. KapbokcunpHas
rpynna (kapookcorpymnna).
OIHOOCHOBHBIE IIPE/IETbHBIE
KapOOHOBBIE

KUCTIOTHL. MypaBbHHAS
KHUCJIOTa. YKCYCHasl KHCIIOTA.
ArneraTbl

18. KapOoHuIbHBIE COETUHEHUS
— aNbJIETUBI U KETOHBI.
CBoiicTBa 1 NpUMEHEHUE
aJbJACTUIOB.

19. KapOOHOBBIE KUCIOTHI.
XHUMUYECKUE CBOKCTBA U
MIPUMEHEHHUE OJHOOCHOBHBIX

Mpe/ieIbHbIX KapOOHOBBIX KHCIIOT.

20. Ilpaxmuueckas paboma 2
«[Tomyuenne u cBoMcTBa
KapOOHOBBIX KUCIIOT».
JdemoncTpauuu. PactBopenue B
alleTOHE PA3JINYHbIX
OpPTaHUYECKUX BEIIECTB.
JlabopaTopHbIe ONbITHI.
Oxucnenue MetaHais (3TaHaus)
okcuaoM cepedpa(l). Oxucnenne
MeTaHaJid (3TaHas)

CoctaBiith (HopMysIbl H30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U Ha3bIBaTh UX
10 MEXAYHapOAHONH HOMEHKJIAType.
OOBACHATH 3aBUCUMOCTh CBOWCTB
QJIBJIETUJIOB OT CTPOEHUS UX
¢byHKIIMOHAIBHOU Tpynnbl. [IpoBoauTh
KAuECTBEHHBIE PEAKIIMH HA aJIbJCTUIbI.
CocTaBnaTh ypaBHEHUS PEAKIIHIA,
XapaKTEepPU3YIOIINUX CBOWCTBA
anpern1oB.CocTaBiaTh (HOpMYJIIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHUCIIOT U Ha3bIBaTh UX IO
MEXyHapOAHON HOMEHKJIAType.
OOBACHATH 3aBUCUMOCThH CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJIMYUS
¢byuknuonansHoM rpynmsl (-COOH).
CocTaBiATh ypaBHEHUS PEAKIIUA,
XapaKTEPU3YIOIIHNX CBONCTBA




ruapokcuaoM meau (I1)

KapOoHOBBIX kucnot.ITonyqars
YKCYCHYIO KHCIIOTY U JIOKa3bIBaTh, YTO
3TO BEIECTBO OTHOCUTCS K KJIaccy
kucaoT. OTiInyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOH C ITOMOIIIBIO
XUMUYECKUX PEAKLUN.

3.3. Cnoxusie 3¢upsl. XKupsi (1 1)

Cnoxnbie 3¢upbl. Peaknus
srepudukamnmu. [lenounou
TUAPOIIN3 CIOXKHOTO Adupa
(ombuieHuE). XKupsl.
CuHTeTH4ecKe MOIOLIE
CpEJICTBA.

21. Cnoxusie 3¢pupsl. JKupsbl.
Motrouue cpeacrsa.
JdemoncTpanuu. O6pasis
MOIOIIIUX M YUCTAILIUX CPEJCTB.
JlabopaTropHble ONBITHI.
PacTBOpUMOCTB KUPOB,
JI0Ka3aTeJIbCTBO UX
HEIpeJIeNbHOI0 XapakTepa,
oMbUIeHHE KUPOB. CpaBHEHHE
CBOMCTB MbUIA U CUHTETUYECKHUX
MOIOIIMX CPEJCTB

CocTaBisaTh ypaBHEHUS peaKIui
stepudukanmu. OObSICHATH
OHMOJIOTMYECKYIO POJIb KUPOB.
CobmoiaTh mpaBuia 6€30MacHOro
oOpallieHus co cpeicTBaMU OBITOBOM
XUMHAH

3.4. YrneBoas! (3 u)

Yrneroabel. MoHOCaxapu/Ibl.
I'mroxo3a.
®pykro3a.Onurocaxapusl.
Hucaxapunpl. Caxapo3a.
[Tonucaxapuael. Kpaxmar.
I'mukoren. Peakus
MTOJIMKOHICHCAIHH.
KauectBenHnas peakuus Ha
kpaxmai. Llemnronosa.
Anerunuerutronosa. Knaccud
HKaITUs BOJIOKOH.

22. Yriesoasl. ['mroko3sa.
Omnurocaxapuel. Caxaposa.
23. ITomucaxapuasl. Kpaxmai.
Ilenmromo3za.

24. IIlpaxmuueckasn paboma
3«PenieHne dKCIIePUMEHTATBHBIX
3a/1a4 Ha MOJIy4YeHUEH
pacro3HaBaHWE OPraHUICCKUX
BEIIECTBY.

25. 'eneTnveckas CBSI3b MEXKIY
KJIacCaMH OPraHUYeCKUX
COEMHEHHIA.

JlaGopaTopHbIe ONBITHI.
CBoiiCcTBA TITIOKO3bI
KaKaJlbJIeTHI0CTIHPTA.
B3anmoneiictBue caxapossl ¢
THUAPOKCUAOM KaJbIIHS.
[TpuroToBieHue KpaxMaIbHOTO
KJIeCTepa U B3aUMO/ICHCTBUE C
ionom. ['maponus kpaxmana.
O3zHakoMyieHHe ¢ oOpa3amMu
MIPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOIOTUYECKYIO POJIb
ritoko3bl. [ IpakTuuecku 10Ka3bIBaTh
Hanuuue GyHKIIMOHATIBHBIXTPYIII B
MOJIEKYJIE [JIFOKO3BI.

OOBACHATD, KaK CBOMCTBA Caxapo3bl
CBSA3aHbl C HATMYMEM (DYHKIIMOHAJIbHBIX
rpynn B e€ MOJEKyJie, U Ha3bIBaTh
00JacTH IPUMEHEHUSI
caxapo3bl.COCTaBIATh YpaBHEHUS
peaKkuuii, XapakTepHU3yIOIINX CBOMCTBA
caxapo3bl.COCTaBIATh YpaBHEHUS
peaKkuuii rTuIpoJin3a Kpaxmaia u
MOJINKOHECHCALIUA MOHOCaXapHUI0B.
[IpoBOIUTH KAYECTBEHHYIO PEAKIIAIO HA
Kpaxmai.

CocTaBiATh LENOYKH MTPEBPALICHU ],
IIPOrHO3UPOBATh

XUMHYECKHE CBOKCTBA

OpraHMYECKHX BEIIECTB Ha

OCHOBE UX CBOMCTB U CTPOCHHUS

4. A3oTconep:kanue opranndeckue coequHeHus (5 4)

A3zoTcoaepkaime
OpTraHUYECKUE COEANHEHUSI.
AMuHBI. AMUHOTpYyTITA.
AHMIVMH. AMUHOKHUCIIOTEI.
bunonspHeIil HOH.

26. AMUHBL
27. AMAHOKHUCIIOTEL.
28. Benku. A3oTcojiepiKaniue

TCTCPOUUKIINICCKHUEC COCIUHCHUS.

HyKJ'IeI/IHOBI)Ie KHCJIOTHI.

CocTaBisiTh ypaBHEHHS PEAKIHIM,
XapaKTEPU3YIOIIUX CBOMCTBA AMUHOB.
OOBACHATE 3aBUCHMOCTE CBOMCTB
AMUHOKHCIIOT OT CTPOCHHUS UX
GbyHKIMOHATBHBIX rpyml. HaspiBaTh




[lentumnas (aMmuHAs)
rpymnma. [lentuanas
(amuanas) cBsa3b. [lenrumab.
IHomunentuasl. I nuuH.
benku. Ctpykrypa 6€e1KOBOM
MOJIEKYJIbI (TIEpBUYHAs,
BTOPHUYHA,
TpETUYHAs,Y€TBEPTUYHAS).
Jenatypauus u rugpoaun3
OenkoB. L[BeTHBIE peakiuy Ha
Oenku. A30TcoepKaliie
FeTEPOLIMKINYECKHE
coenuHenus. [lupunus.
[Iuppoa. ITupumuaux.
[Typun.A3oTucTbie
ocHoBaHus.HyknenHnossle
KHUCIIOThL. HykneoTuasl.
Kommnemenrapubie
a30THCTbIE

ocHOBaHUs. PapMaKoIOruyec
Kasi XUMHUSI

29. XuMus 1 3I0pOBBE YEITOBEKA.
30. KonTpoabHasi padora 2 o
temaM «Kucnopoacoaep:xaiue
OpPTaHUYECKUE COCAMHCHHUS,
«A30TCOoIepKAIUE OPTaHUYECKUE
COCITUHEHUS.

JlabGoparopHblii onbIT. [[BeTHBIE
peakuuu Ha OeIKu

AMHHOKHCIIOTBl 10 MEXIyHapOTHOM
HOMEHKJIATYpE M COCTaBIIAThH
YpaBHEHHUS DPEaKIHii,
XapaKTEPU3YIOLIUX UX CBOMCTBA.
OOBACHATH OMOJIOTHYECKYIO POJIh
O€JIKOB U MX IPEBpAICHUN B
opranusme. [IpoBoauTh LIBETHBIE
peakiuu Ha OETKH.

OOBACHATH OMOJIOTHYECKYIO POJIh
HYKJICHHOBBIX KHCIIOT.
[Tonp30BaThbCst MHCTPYKIMEN K
JIEKapCTBEHHBIM ITperaparam

5. Xumus nosiumepos (4 4)

[Tomumepsl. Cternenb
noguMepusanuu. MoHomep.
CTpyKTypHOE 3BEHO.
TepMorulacTuuHbIE
nosuMepbl.CTepeoperysipHbl
€ TOJIMMEpBI.
[TommyTrnen.Ilonunponuien.
[Tonurerpadropatuinen. Tepm
OpEaKTUBHBIE IOJIMMEPBHI.
deHonopopmanbaeruiHbIe
CMOJIBL.

ITnactmaccel. DeHOIIACTBI.
AMUHOIIACTHI.

ITenonnactsl. IIpupoaHbIit
Kay4yyk. Pe3una.
D60HuT.CUHTETHYECKHE
Kayayku.CHUHTETUYECKHE
BoJIOKHA. KarpoH.

31. CuHTeTHYECKHE TIOJIMMEPHI.
KonpeHcannoHHble NOIMMEpBHI.
[IenomnnacTsl.

32. HatypanpHblil Kay4yK.
CuHTeTH4ecKHe Kaydyku U
BOJIOKHA.

33. Ilpaxmuueckas paboma
4«PacnozHaBaHue I1acTMacc U
BOJIOKOHY.

34. ITOroBbIi YpOK 11O KypCy
xumun 10 kacca.
JemoncTpanuu. O6pa3is!
IJ1aCTMAacC, CHHTETUYECKUX
KayuyyKOB U CHHTETHUYECKHX
BOJIOKOH.

JlabopaTopHBI ONBIT.
CaoiicTBa KampoHa.

3anuceiBaTh YPAaBHEHHS PEeaKIUi
MOJIMMEPU3aLUU. 3aKUChIBATD
YpaBHEHUS peaKUuid
MOJIMKOHAeHCcalK. Pacnio3HaBathb
OpraHNYECKHE BEIIECTBA, HCIONb3Ys
KaueCTBEHHbIC PEaKLIUU

11 kaace

1. IToBTOpenue kypca xumuu 10
kiacca (1 u)

1. Teoperudeckne ocHOBbI Xumuu (19 4)

1.1. BaxxHeiiye XuMU4eCcKUe MOHSATUS U 3aKOHBI (4 1)

XUMUYECKUN DJIEMEHT.
ATOMHBII HOMEp.

2. XUMUYECKUU DJIIEMEHT.
Hyxnuael. U3otomnbl. 3akoHbl

[Tepeuncnars BaxkHeUIIME
XapaKTEPUCTUKU XUMUYECKOTO




MaccoBoe uncio. Hyknuasl.
Pagnonyknumsl.
N3oTonbl.3ak0H COXpaHEHUSs
MACCEHI BEIIICCTB. 3aKOH
COXpaHEHHUs U MPEBpaICHUS
sHepruu. JlegexT Maccol.
[lepuoauueckuii 3aK0H.
DnexkTpoHHas KOH(UTrypanusi.
I'padpuaeckas yeKTpOHHAS
dopmyna. s-, p-, d-u f-
OneMmedTsl. JlaHTaHOUIEI.
AxTtunonbl. MckyccTBeHHO
MOJTYYCHHBIC 3JICMEHTHI.
Banentnocts. Bonopoansie
COeIMHEHU

COXpaHEHHUs MacChl M DHEPTUH B
XHMHH.

3. Ileppoanyeckuii 3aKkoH.
Pacnipenenenue 351€KTpOHOB B
aToMax 3JIEMEHTOB MaJIbIX H
OOJIBIINUX TIEPUOJIOB.

4. ITonoxxeHue B NepUOIAYECKOMN
cUCTeME BOAOPO/Ia, JaHTAHOUIOB,
AKTHHOUJIOB M MCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTb U BaJICHTHBIE
BO3MOKHOCTH aTOMOB

aneMeHTa.O0BACHATh pa3Inuue MEXIy
MOHATUSAMH «XUMHYECKUHN DIIEMEHT»,
CHYKIHI», «U30TOI».[I[puMeHsITh 3aK0OH
COXpaHEHMsI MaCcChl BELLIECTB MpU
COCTaBJICHUH YPaBHEHHIH XUMHUUECKHUX
peakuuii. OnpenensiTh MAKCUMaJIbHO
BO3MO>KHOE YHCJIO JIEKTPOHOB Ha
HHEPreTUYECKOM YpPOBHE.3alMChIBaTh
rpaduvecKre MIEKTPOHHBIE (hOPMYJIBI
S-, p- u d-3neMeHTOB. XapaKkTepu3oBaTh
MOPSAIOK 3aIIOJTHEHUS SJIEKTPOHAMU
JSHEPIreTUYECKUX YPOBHEU U
noaypoBHel B atomax. OOBSCHATD, B
4EM 3aKITI09aeTCsl (PU3MUECKU CMBICTT
MOHSTHS «BATIEHTHOCTH».OOBACHATD,
4eM OIPEIEIISIOTCS BAJICHTHBIE
BO3MO>XHOCTH aTOMOB Pa3HbIX
aneMeHTOB. COCTaBIATh Tpaduyeckue
ANIEKTPOHHBIE (OPMYJIBI a30Ta,
docdopa, KUCIOPOaA U CEPBI, a TAKKE
XapaKkTepu30BaTh U3MEHEHUSI PaJYCOB
aTOMOB XUMHUYECKUX 3JIEMEHTOB IO
nepuogam U A-rpymnmnam
MEePUOINYECKON TaOIUITbI

1.2. Crpoenue Bemiectna (3 )

Honnas cBsa3b. KoBasieHTHas
(monsipHAst U HEMOJISIpHAs)
CBS3b. DJIEKTPOHHAS
dbopmyna.

Mertamnueckas CBs3b.
Bonoponnas cBs3b.
I'ubpunm3anus aTOMHBIX
opo6uTtaneit. Kpucramisr:
ATOMHBIE, MOJICKYJISIPHEBIE,
MOHHBIE, METAJUTMYECKUE.
DnemMeHTapHas suerKa.
[Tomumopdusm.
[Honumopdusie
MoupUKaK. AJUIOTPOMHS.
H3omepus. I'omonorus.
XUMUYECKUN CUHTE3

6. OCHOBHBIC BUJIBI
XUMHUYECKOM CBs3U. MloHHas u
KOBAJICHTHASI CBA3b.
Merannuueckas CBA3b.
Bonopoanas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOECHUE
MOJIEKYIL.

8. CTpoeHue KpucTauioB.
Kpucramnmmueckue pemérku.
[Ipuunnbl MHOTOOOpa3Us
BemiecTB. JleMoHCTpanuu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJIIPHBIX M
METaJUIMYECKUX
KPUCTAJUIMYECKUX PELIETOK.
Mogenu MOnEKY U30MEPOB U
TOMOJIOTOB

OOBSACHATH MEXaHU3M 00pa30BAHHUS
MOHHOU U KOBAJICHTHOM CBSI3U U
OCOOEHHOCTH (PU3UYECKHX CBOMCTB
HMOHHBIX U KOBAJEHTHBIX COCAMHEHUM.
CocTaBiTh 3IJIEKTPOHHBIE POPMYJIBI
MOJIEKYJI KOBJICHTHBIX CO€ITMHEHUM.
OOBACHATH MEXaHU3M 00pa30BaHUS
BOJIOPOJTHOW M METAJUIMYECKOM CBA3EU
Y 3aBHCHMOCTb CBOMCTB BEIIECTBA OT
BUJIa XUMUYECKOU CBSI3U.OOBACHATH
MPOCTPAHCTBEHHOE CTPOEHNUE
MOJIEKYJIOPTraHUYECKUX U
HEOPTraHWYECKUX COCTMHEHHM C
MOMOILBIONIPEICTABICHUNA O
rubpuausanuu opoutanein. OOBACHITH
3aBUCUMOCTh CBOMCTB BELIECTBA OT
THIIA ETOKPUCTAININYECKON

peméTku. OOBICHATH MPUIUHBI
MHOT000pa3usi BENIECTB

1.3. Xumunueckue peakuu (3 1)

OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE
peakuuu. Peakiuu
pa3I0XKEeHUs, COeTUHEHUS,
3aMeIcHHs, OOMEHa.
DK30TepMUYECKUE U
SHJOTEPMHUCCKHAC PEAKIIHH.

9. Kimaccudukamnus XuMHIecKux
peaKuuid.

10. CkOopOoCTh XUMHUYECKHUX
peakuuii. Katanus.

11. Xumuueckoe paBHOBECHE U
YCIIOBUSI €70 CMEIICHHUS.
JemoncTpaumnu. Pazinysbie

IlepeuncriaTh NpU3HAKH, IO
KOTOPBIM  KJIacCU(UIHPYIOT
XUMHUYECKHE PEaKIUu.

OOBACHATH CYHTHOCTh XUMHUYECKOU
peakn. COCTaBIsATh YpaBHEHUS
XUMHUYECKUX PEAKLINNA, OTHOCSIIUXCS
KonpenenéHHoMy TUy.OObsICHITh




OOGpatumbie 1 HEOOpaTUMBIE
peaxiuu. TernoBoit s ekt
peakuuu. 3akoH ['ecca.
TepMmoxumMuueckue
ypaBHeHus. Temnora
obpazoBanus. Temnora
cropanus.CKopocTh
XAMHYECKON PEaKLUU.
AKTUBHUPOBAHHBIN KOMIUIEKC.
3aKoH JACUCTBYIOMIMX Macc.
Kunernueckoe ypaBHeHUE
peakuuu.Karanmmszarop.
Nuru6utop. 'oMoreHHBIH U
reTEpPOreHHBIN KaTaJIn3.
Karanutuueckue peakiuu.
XUMHUYECKOE PABHOBECHE.
[Tpunnun Jle [latense

THITbI XUMHUYECKUX PEaKIIHH,
BUACOOIIBITHI 11O opraHquCKoﬁ
XHMHUH.

JlaGopaTopHBIii ONBIT.
W3yyeHne BIUSIHAS Pa3InIHbBIX
(hakTOpoB HA CKOPOCTH
XHUMHUYECKUX PEaKIni

BIIMSIHME KOHIICHTPAIIMA pEareHTOB Ha
CKOPOCTb TOMOTE€HHBIX M T€TEPOre€HHBIX
peakiuil. OObSICHATH BIUSHUE
pa3IuYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOHN PEaKInH, a TAaKKE
3Ha4YE€HHE MPUMEHECHHS KaTaInu3aTOPOB
1 UHTHOMTOPOB Ha MPAKTHUKE.
OOBICHATH BIUIHUE H3MEHEHUS
KOHIICHTPAIlUX OJHOTO M3
pearupyromnux BelecTB, TEMIEPaTyphl
Y TaBJECHUS Ha CMEIEHNE XMMHYECKOTO
paBHOBECHS

1.4. PactBops! (5 1)

JucniepcHble CHCTEMBI.
PactBoOpHI.
I'pyboaucmiepcHbIE CHCTEMBI
(cycnieH3uu | SMYIbCUN).
Kosnonueie pactBopsl
(305). Aspozoau. MossipHas
KOHIICHTpAIIUS.
DIIEKTPOJIUTHI.
DIEKTPOTUTHYECKAS
muccouuanus. CTeneHb
nuccounanuu. KoHcranTta
auccouranuu. BomopoaHsiit
nokasareinb. Peaknnn
HOoHHOTO oOMeHa. ['maponus
OpPTaHUYECKHUX BEIECTB.
I'mpponus conen

12. JlucriepcHbIE CUCTEMBI.

13. CriocoObl  BBIpaKEHUS
KOHLIEHTPALlUU PacTBOPOB.

14. Ilpakmuuecxas paboma 1
«IIpuroroBiieHrE paCTBOPOB C
3a/IaHHOW MOJISIPHOM
KOHIICHTPALUEH.

15. Dnextponuruueckas
nucconuanys. Bogoponsslii
MoKaszaTelnb. Peakuiuu HOHHOTO
oOMeHa.

16. I'maponns opraHn4eckux u
HEOPraHUYECKUX COEAUHEHUN.
JlabopaTopHbIe ONBITHI.
OrmpezenieHne peakifuy Cpebl

YHUBCPCAJIbHBIM NHIAUKATOPOM.

I'mpponus conen

XapakTepu30BaTh CBOMCTBA pa3IU4HbIX
BUJIOB JUCIIEPCHBIX CUCTEM, YKa3bIBaTh
MPUYUHBI KOATYJISIIMH KOJJIOUJIOB U
3Ha4Y€HHE ITOTO siBJieHUs. Pemath
3aJlauM Ha IPUTOTOBJIEHUE pacTBOpa
onpeaeaEHHON MOISIPHOM
KOHIEHTpaluu.l ' 0TOBUTh pacTBOP
3aIaHHON MOJISIPHOM KOHLEHTpaLUK.
OOBSCHATH, TOYEMY PACTBOPHI BEIIECTB
C MOHHOM U KOBAJICHTHOM MOJISIPHON
CBS3BIO IPOBOJSIT ANEKTPUUECKUI TOK.
Omnpenenars pH cpeasl ¢ TOMOIIBIO
YHHUBEPCATbHOTO HHIUKATOPA.
OOBACHATH € MO3UILUI TEOPUH
AIIEKTPOJIUTUYECKON TUCCOLIMALIUU
CYIIHOCTh XUMUYECKUX PEAKIUH,
IIPOTEKAIOIINX B BOJHOU Cpesie.
CocTaBisATh MOJIHBIE U COKPALIEHHBIE
HWOHHBIC YpaBHEHUS PEaKIINM,
XapaKTEPU3YIOIINX OCHOBHBIE CBOMCTBA
BaXHEHIIINX KJIaCCOB HEOPTaHUYECKUX
coenuHeHui. ONpenensaTh peaklnio
Cpenbl pacTBOPA COJIM B BOJIE.
CocTaBnsATh ypaBHEHUs peakui
THJIPOJIN3a OPraHUYECKUX U
HEOpPraHMYECKUX BEIIECTB

1.5. DnekTpoxuMuyeckue peakuuu (4 )

I"anbBaHMYECKUI TIEMEHT.
Onektpoasl. AHon. Katon.
AkkymynsaTop. TorBHbIN
3JIEMEHT. DJIEKTPOXUMHSL.
Psin cranapTHBIX
AJIEKTPOJIHBIX TOTEHIIUAJIOB.

17. XuMHuecKrue UCTOUHUKHU
TOKa.Psi1 craHmapTHBIX
3JIEKTPOIHBIX TOTEHLIUAJIOB.
18. Koppo3ust meTamioB u eé
HpeAyNpexRICHUE.

19. DnexkTponus.

OOBACHATH MPUHIUI PaOOTHI
raJbBaHHMYECKOTO DJIEMEHTA.
OOBACHATD, KaK YCTPOECH CTaHIapTHBIN
BOJIOPOIHBIN 31ekTpo. [Tonp30BaThCs
PSIOM CTaHIAPTHBIX DJIEKTPOIHBIX
noteHIanoB. OTINYaTh XUMHUYECKYIO




CraHgapTHBIE YCIIOBUSI.
CranmapTHbII BOAOPOIHBII
anextpoa. Kopposus
METAJJIOB. XUMHUYECKAS U
3JIEKTPOXUMHUYECKAs
KOPpO3Us. DIEKTPOIU3

20. KonrpoJabHas padora 1 mo
Teme «TeopeTndeckre OCHOBBI
XUMHAN

KOPPO3UIO OT 3IEKTPOXUMUYECKOM.
OOBSACHATH MIPUHIIUIIBI 3AIUTHI
METAIITMYECKUX U3JEIUNA OT KOPPO3HUHU.
OOBSACHSATD, KaKUE MPOLIECCHI
MPOUCXOJAT Ha KaTOe U aHOJIe TIpU
AJIEKTPOJIN3€E PacIVIaBOB U pacTBOPOB
coneit. CocTaBiIsiTh CyMMapHbIe
YpaBHEHUS PEAKUUI AJIEKTPOJIN3a

2. Heoprannueckasi xumus (11 9)

2.1. Metamebl (6 1)

JIErkue u TSHKEBIE METaJIIb.
JlerxkomnaBkue u
TYTOILUIABKUE METaJUIbI.
Menp. Hunk. Twurasn.
Xpom. XKenezo. Hukenb.
IInaTtuna. CriaBbl.
Jlerupyromue

nobaBku. YEpHbIC U IIBETHBIC
Metaibl. YyryH. Ctanis.
JlernpoBaHHbIE CTANIN

21. O6mias XxapakTepucTUKa 1
CHOCOOBI TIOTYYEHUS METAJLIOB.
22. O030p METALTUYECKUX
aneMeHToB A- u b-rpynm.

23. Meas. [{unk. Tutan. Xpom.
Kemne3o, HUKEIb, IIATHHA.

24. CrninaBbl METAILIIOB.

25. OKCcuabl ¥ TUAPOKCUIBI
METAaJLIIOB.

26. IIpakmuueckas paboma 2
«Penienne s3KcriepuMeHTaIbHBIX
3aj1a4 1o Teme «MeTauibl».
JemoncTpanuu. O6pasisl
METAJVIOB M UX COCIUHCHUH,
cmiaBoB. BzanMonelicTBue
METAJUIOB C KHCIOPOIOM,
KHCJI0TaMH, BOJIOM.
JlokazarenbecTBO aM(pOTEPHOCTH
ATFOMUHHUS M €T0 THIPOKCHIA.
BsauMoelicTBue Meau U Kelie3a
C KUCIIOPOJOM; B3aUMOJICHCTBHE
MEJIM | JKelie3a ¢ KUCI0TaMu
(cepnas, comnstaast). [Tomydenue
ruapokcuaoB Meau (111) u
xpoma(Ill), okcuma menu.
BsaunMopaelictBue OKCHUIOB U
TUAPOKCHUIOB METAJIJIOB C
KuciaoTamu. Jloka3zaTenbCcTBO
aM(pOTEepHOCTU COCTUHEHU N
xpoma(1LI).

Xapaktepu3oBaTh 00IITHE CBOMCTBA
METaJIOB U Pa3bACHITH UX Ha OCHOBE
MIPEACTABJICHUI O CTPOCHUH aTOMOB
METaJUIOB, METAJUTMYECKOM CBSI3U U
METaJUIMYECKOU KPUCTAIIINYECKON
pemérke. MumrocTpupoBath npumMepamMu
CIOCOOBI OTYYEHUSI METAJLIOB.
XapakTepu3oBaTh XMMHUYECKHE
cBoiictBa metamioB |A—IIA rpynmn u
QITFOMUHUSI, COCTaBIISATh
COOTBETCTBYIOIINE YPABHEHUS
peakiuil. OObSICHATH 0COOCHHOCTH
CTPOEHHUSI AaTOMOB XUMHUYECKUX
AJIEMEHTOB b-Tpynn nepuoanyeckon
cucrtemsl /1. H.
MenneneeBa.CocTaBisTh ypaBHEHUS
peakiuii, XapaKkTepu3yIOILUX CBONCTBA
MeJu, IIUHKA, TUTaHa, XpoMa, JKeJe3a.
[IpenckasbiBaTh CBOMCTBA CIUIABA, 3HAS
ero coctaB. OOBICHSITH, KaK
M3MEHSIOTCS CBOMCTBA OKCUIOB U
TUAPOKCHJIOB METAJUIOB T10 TIEPHOaM U
A-TpymnmnaM nepuoandeckon TabIulbl.
OOBACHATH, KaK U3MCHSIOTCS CBOMCTBA
OKCHJIOB ¥ THIPOKCUIOB XMMHYECKOTO
AJIEMEHTA C MOBBIIIICHUEM CTEIIEHU
OKHCIIEHUS €ro aToMa.3anuchiBaTh B
MOJIEKYJIIPHOM ¥ MOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEePU3YIOUIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U
THAPOKCHJIOB METAIOB, a TaKXKe
AKCIIEPUMEHTAIIHO JOKa3bIBaTh
HaJIM4Me 3TUX CBOMCTB. Pacno3HnaBaTh
KaTHOHBI COJIEH C MOMOIIbIO
KA4ECTBEHHBIX PEAKIUN

2.1. Hemeramsr (5 u)

Hewmeramnsr. [Ipoctsie
BELIECTBA — HEMETAJLIBL.
VYraepoa. Kpemunii. A3orT.
®dochop. Kucnopon. Cepa.

27. O630p HemeTawtoB. CBOMCTBA
Y IPUMEHEHUE BaKHEHIITNX
HEMETaJJIOB.

28. O061mast XapaKTepuCcTUKa

XapakTepu3oBaTh 00111e CBOWCTBA
HEMETAJJIOB U PAa3bsICHITH UX HA
OCHOBE TPEJICTABIECHUNA O CTPOEHUHU
aroma. Ha3piBaTh 001acTH IPUMEHEHUS




®rop. Xnop. Cepnas
KHCJIOTa. A30THAsT KHUCIIOTA.
Bonopoansie coenuHeHUS
HEMETAJLJIOB

OKCHJIOB HEMETAIIJIOB U
KHCIIOPOJICOACPIKAIIUX KUCIIOT.
OKucnuTenbHbIE CBOMCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bogoponusie coennnenus
HEMETAaJUIOB.

29. I'eneTnyeckas CBSI3b
HEOPTaHMYECKUX M OPraHUIEeCKHIX
BEIIECTB.

30. Ilpakmuyeckas paboma 3
«Perenune s3KcrepuMeHTaIbHBIX
3amad o reme «Hemeramibny.
31. KonrpoJbHas padora 2 1o
Teme «Heopranmueckass XuMus».
JdemoncTpanuu. O6pasis
HeMeTauioB. Mozenu
KPUCTAIIUYECKUX  PEIIETOK
anMasa u rpadura. [lomydenue
aMMHaKa M XJIOpOBOAOPO/Ia,
pacTBOpeHHE UX B BOJE,
JI0Ka3aTeJIbCTBO KUCIIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxuranue yrist 4 cepsl B
KHCIIOPOZIE,  OIpPENEICHHE
XUMHUYECKHUX CBOMCTB IIPOYKTOB
cropanus. B3zaumogeiictue ¢
MEJbI0 KOHIIEHTPUPOBAHHOM
CEPHOI KUCIIOTHI,
KOHIICHTPUPOBAHHOM U
pa30aBIICHHON a30THON KHUCIIOTHI

BXHEHMIINX HEMETAJIOB.
XapakTepu30BaTh CBOMCTBA BBICIINX
OKCHJI0OB HEMETAIIJIOB U
KHUCJIOPOJICOACPKALIUX KUCIIOT,
COCTaBIIAATh yPAaBHEHUS
COOTBETCTBYIOIIUX PEAKIUM U
OOBSICHATB UX B CBETE IPEACTaBICHUI
00 OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusax U IEKTPOIUTHYECKON
quccounanuu. CocTaBisATh ypaBHEHUS
peaxkuui, XapakTepU3yoLInX
OKHCIIUTEIbHBIE CBOWCTBA CEPHOMN U
a30THOM KHCJIOT. XapaKTepu30BaTh
U3MEHEHUE CBOMCTB JIETYYUX
BOJOPOJHBIX COEUHEHUNA HEMETAIUIOB
10 TIEpUOy U A- rpymnmnam
NEPUOANYECKON CUCTEMBI. JJ0Ka3bIBaTh
B3alMOCBS3b HEOPTAaHUYECKUX U
OPraHUYECKUX COCTUHECHUM.
CocTaBiATh ypaBHEHUS XUMHUECKUX
peakuuii, OTpakaroluX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHU4eCKUX
BEULIECTB, OOBACHATh UX Ha OCHOBE
TEOPUH IEKTPOJIUTUYECKON
JIMCCOITUAIIMY U TIPEJICTABIICHU 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
npoueccax. [Ipakrnuecku
pacrno3HaBaTh BELIECTBA C TOMOLIBIO
KAueCTBEHHBIX pEaKLUii Ha aHHOHBI

3. Xumus u xu3Hb (3 4)

XuMuueckas
MPOMBIIIEHHOCTb.
XuMuueckas

TexHoJorus. YépHast
Metamtyprus. [lomeHnHas
IeYb.

Arnomepanus. Kucinopoansiii
KOHBepTep. bezorxonHoe
IIPOU3BOJCTBO.

OKOJOTUYECKUIMOHUTOPHUHT .

Hpe,I[CJ'ILHO AO0IMYCTHUMBIC
KOHIOCHTpaun

32. Xumusl B IPOMBIIIEHHOCTH.
[TpuHIIUTIBI XUMUYECKOTO
IIPOU3BOJCTBA. XUMHKO-
TE€XHOJOTHYECKUE TPUHIUIIBI
ITPOMBIIIJIEHHOTO MOJTy4EHUs
MeTtauioB. [Ipon3BocTBO UyryHa
U CTaJH.

33. Xumus B ObITy. XUMHUECKast
IIPOMBIIIJIEHHOCTD U
OKpy’Karolas cpefa.

34. WToroBelil ypok 1o Kypcy
xumun 11 kacca.
JemoncTpanuu. O6pa3isi
CpencTB OBITOBOM XUMHH,
MHCTPYKLUU IO UX IPUMEHEHUIO

OOBACHATH HAyYHBIEC TPUHITUITHI
MIPOU3BOJICTBA HA TIPUMEPE
MPOU3BOJICTBA CEPHOU KHCIIOTHI.
[TepeuncrnaTh MPUHIMITBI XUMHUYECKOTO
MIPOU3BOJICTBA, UCIIOJIb3yEMbIE TTPH
MOJIYYCHUH YyTyHa.

CocTaBnsATh ypaBHEHUSI XUMUYECKUX
peakuuii, MPOTEKAOIINX IIPH
MOJIY4YEHUH YYT'yHA U CTaJIN.
CobOmronaTe mpaBuiia 6€30MacHOM
paboThl CO CpeacTBaMu OBITOBOM
XHUMUH.

OOBACHATH MPUUUHBI XUMHUYECKOTO
3arpsA3HEHUS BO3/1yXa, BOJOEMOB U
MOYB




