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PABOYAS ITPOT'PAMMA 11O XUMHUMA 10-11KJTACC
(6a30Bblii ypOBEHD)
2018-2020 yueOHbIii roa

W3yuenne xumMuu Ha 6a30BOM YPOBHE CpeHETO (ITOJHOTr0) 001Iero oOpa3oBaHus HAMPaBJIEHO Ha
JOCTHKCHUE CIEAYIOIUX Heeil:

*

OCBOCHHE 3HAHMH O XHMHMYECKOW COCTaBJISIOLIECH ECTECTBEHHOHAyYHOM KApPTUHBI MHpA,
BOXHEHIINX XUMUYECKUX NOHATHUSX, 3aKOHAX U TEOPUSX;

OBJIaJleHHe YMEHUSIMH TPUMEHSTh IMOJYy4YCHHbIE 3HAHUA ISl OOBSICHEHHUS Pa3HOOOPa3HBIX
XMMHYECKUX SIBJICHUW W CBOWCTB BEIIECTB, OLEHKU POJIM XMMHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJy4YEHUH HOBBIX MATEpPUAJIOB;

pa3BUTHE TIO3HABATENIBHBIX HWHTEPECOB W HWHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Tmpoliecce
CaMOCTOSITENILHOTO IPUOOpPETEHUs] XMMHMYECKUX 3HAHUH C UCHOJb30BAaHUEM PA3IUYHBIX
HMCTOYHUKOB WH(OpMAIUH, B TOM YKCIIE KOMITBIOTEPHBIX;

BOCIIUTAHHe YOEXKJICHHOCTH B MO3UTHUBHOM POJIM XMMHUHU B JKU3HH COBPEMEHHOI'O OOILECTBa,
HEOOXOIMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M OKpYKaroIIeh
cpene;

NpUMeHeHHe MOJYYeHHbIX 3HAHUM M yMeHHil i1 6€30MacHOr0 HMCIOJb30BaHUSI BEIECTB U
MaTepuasoB B OBITY, CETLCKOM XO3SHCTBE U HAa MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3a7a4 B
MOBCEJHEBHOW >KU3HM, NPEAYNPEKICHUS SBICHUW, HAHOCSAIIMX BpPEI 3J0POBBI0 YEIIOBEKA W
OKpY’Karolleu cpeae.

. BociurareabHbIE 3aa4YM:

® BOCNMTAHME OTHOIICHMS K XHMHHU KakKk K OJHOMY M3 (I)YHI[aMeHTaJ'IBHLIX KOMIIOHCHTOB

€CTECTBO3HAHUS U JIEMEHTY 00Ile4eI0BEYECKON KYIbTYPBI;

® IpMMEHEHME NMOJYYECHHBIX 3HAHHHA H yMeHI/Iﬁ JJI 0€30ITaCHOT0 HCIIOJIb30BaHMS BCIICCTB U

MaTcpuaJioB B 6I>ITy, CEIIbCKOM XO3SMCTBE M Ha MMPOU3BOACTBEC, PCHICHUA NPAKTHYCCKHUX 3aad B
MOBCEHEBHOM JKWU3HHU, NPEAYNPEXKICHUS SBICHUM, HAHOCAIIMX BpEJ 3J0POBBIO YEIOBEKA U
OKpY>Karollen cpene.

TpeboBaHusl K 3HAHUSIM YYAIMXCS S
B pe3ynvmame uszyuenus xumuu na 6azo060Mm ypogHe yueHUK 00J19ceH

3HATH/MIOHUMATH

sajcHelluue XumMuyecKkue NOHAMUA. BEIIECTBO, XWMUYECKUH 3JIEMEHT, aToM, MOJEKyIa,
OTHOCHUTEJIHBIE aTOMHAasi M MOJIEKYJISIpHAsl MAacchl, MOH, aJJIOTPOIHUSA, M30TONBI, XUMHUYECKas
CBSI3b, DJIEKTPOOTPUILIATENHHOCTh, BAaJE€HTHOCTh, CTEIEHb OKHCIEHHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIH 00BEM, BeIIeCTBA MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHs, PacTBOPHI,
AIIEKTPOJIUT M HEIJNEKTPOJIUT,  DIEKTPOJUTHUYECKas  JUCCOLUAIMUS, OKHUCIUTENb U
BOCCTAHOBUTEINIb, OKHMCJIEHHE M BOCCTAHOBJIEHHE, TEIUIOBOH H(PQEKT peakiuH, CKOPOCTh
XUMHYECKOM  peaklMM, KaTaliu3, XUMHUYECKOEe paBHOBECHE,  YIJIEpPOAHBIA  CKeJeT,
(GyHKIMOHATIBHAS TPYIIA, U30MEPUsl, TOMOJIOTHUS;

OCHOBHblE 3AKOHBL XUMUU . COXPAHEHUSI MACChI BEIIECTB, IOCTOSIHCTBA COCTaBa, MEPUOANYECKUN
3aKOH;

OCHOGHblEe meopuu XuMuu. XUMAYECKON CBS3H, IEKTPOJUTUYECKON ITHCCOLMUALNNA, CTPOEHUS
opranunyeckux coennnennit A.M. byrneposa

sajicHellue eeuyecmea U Mamepuaipl. OCHOBHBIE METAJUTBl W CIUJIABBI, CEpHAs, COJSHAs,
a30THas M YKCYCHas KUCJIOTHI; IIEJIOYHM, aMMHaK, MUHEpalIbHbIC yIOOpEHMs, METaH, JTHUJICH,
areTuiieH, OCH30J, 3TAaHOJ, XHUPbI, MbUIA, TIIFOKO3a, caxapo3a, KpaxMmal, KieTdarka, Oeikw,
HMCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, TJIACTMACCHI;
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yMeTh
Ha3bléamp V3YUYCHHBIC BEIIECTBA M0 «TPUBUAIBLHOWY WM MEXTYHAPOIHOI HOMEHKIIATYPE;

onpeodenams. BAJCHTHOCTb U CTENEHb OKHUCIEHUS XMMHUYECKHX 3JEMEHTOB, THUIl XUMUYECKOH
CBSI3M B COCJIMHEHUSAX, 3apsA]l MOHA, XApAKTEp Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEb, IPUHAJIEKHOCTD BEIIECTB K PA3JIMYHBIM Kjaccam
OPraHUYECKUX COCITUHECHUM;

xXapakmepu3oeamsp. 3JICMCHTHI MAJIbIX IIEPUOJOB 10 UX IOJOKCHUIO B HCpPIOI[PI‘-ICCKOfI CHUCTEMC
I[.I/I.MGH,HGJIeeBa; O6H_[I/IC XHMMHYECKHE CBOMCTBA MCETAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIAaCCOB
HCOPTaHUYCCKUX U OPraHUYICCKHUX COGI[I/IHCHI/II;'I; CTPOCHUC U XUMUYCCKHUC CBOMCTBaA HU3YUCHHBIX
OpPraHu4YCCKux COC,Z[PIHeHPlﬁ;

00bACHAMD. 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHMS; IPUPOLY XUMHUYECKOU
CBSA3M (MOHHOM, KOBAJIEHTHOM, METAIJINYECKOM ), 3aBUCUMOCTb CKOPOCTH XHMUYECKOM peakluu U
HOJIOKEHUS XUMUYECKOTO PAaBHOBECHUS OT pa3iMyHbIX (PAKTOPOB;

8bINOSIHAMb XUMUUECKUIL IKcnepumernm 110 paCllIO3HABAHHIO BaKHEHIITNX HCOPIraHNMYCCKUX U
OpTraHN4YCCKUX BCIICCTB,

nPOBOOUMb CAMOCTOSTEIHHBINA TOUCK XUMUYIECKON WH(OPMAIIUHU C HCIIOIB30BAHHEM Pa3TMIHBIX
HUCTOYHUKOB (HAyYHO-TIOMYJSPHBIX M3JaHUN, KOMIBIOTEPHBIX ©0a3 [aHHBIX, PECYpCOB
WNuTtepHera); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTMHM JUIsi O0pabOTKM U Tepenayu
XUMHUYECKON MHPOPMAIUH U €€ IPECTABICHUS B Pa3INUHbIX (hopMax;

HCNOJb30BATh NPUOOPETEeHHbIEe 3HAHUSL U YMEHHMSl B NPAKTHYECKOH J1eATeIbHOCTH M
MOBCEAHEeBHOM KU3HM IS

O0OBSCHEHUS XUMHUECKUX HBHCHHﬁ, MPpOUCXOAAIIHNX B IIPUPOJC, 6LITy " Ha IMPOU3BOACTBE;

OIpENEIEHUs] BO3MOKHOCTU MPOTEKAHUs XUMUYECKUX MPEBPALLICHUN B PA3JIMUHBIX YCIOBUIX U
OILICHKH UX IIOCIICIACTBHI;

HKOJIOTMYECKU TPAaMOTHOTI'0 TIOBEJIEHUS B OKPYKAIOIIEN Cpefe;

OLICHKH BIIMSHHS XUMHUYECKOTO 3arpsA3HEHUs OKPYKAIOIIEW Cpelbl Ha OpPraHu3M YelIoBEeKa U
JIpYrUe )KUBbIE OPTaHU3MBI,

Oe3omacHOro oOpaiieHuss ¢ TOPIOYMMH M TOKCUYHBIMH BEUIECTBAMH, J1aOOpaTOPHBIM
000pyI0BaHNEM;

IMPUT'OTOBJICHUSA PAaCTBOPOB 3aJIaHHOI>'I KOHLCHTpAIUN B 6I)ITy M Ha ITPOU3BOACTBEC,

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMHYECKOW HH(OpMalWH, MOCTYMAKOLEH U3 pPa3sHbIX
HUCTOYHUKOB.

COJEPXAHHUE yuyebHOro npeamera

Bba3zoBblii ypoBens. 10—11 kiaccnl

CoOep.ucauue Kypca xapaxKkmepu3yemcsa Ue10CmMHOCmMbI0 U CUCHEMHOCHIbIO

yqeﬁnozo npeomema, Ha o0ceoeHnue Komopozco omeeoeHo H€60Jlbm08, HCECMKO

aumumuposannoe yueonoe epemsa. Omoopannoe 011 6a3068020 00y4YeHUsA XUMUU
cooeprcanue no3eonaem uzydams e20 6 pexcume I uaca 6 neodenrw. B nocneonem
cayuae y 00yuarouiuxca NOAGUMCA 603MOMNCHOCMb HE NPOX00Umbv, a U3yuamsv, He
3HaKomMumucsa, a yceaueamv Imo cooeprycanue. OQcoOeHHO 6a)sCHO IMO 014 mex
yuauwjuxcs, KOmopvle He UMEIOM 603MOICHOCHU U3YUAMb XUMUIO HA Y2iy0/1eHHOM
ypoene (u3z-3a OmMCYmcmeus MmMAaKux Kiaccoé 6 WuiKoje), HO memM He MeHee



cobuparomcea coasams eOUHbBLIL 20CYOaAPCHEEHH LI IK3AMEH RO XUMUU.

Kypc uemko oenumcsa na 0ee pagHnvle no 0mMeEeOeHHOMY HA UX U3YYEHUE 8PEMEHU
yacmu: OpZaHUYecKyro Xumuio u 00uyio Xumuio.

Cmpykmypupoeanue Kypca Op2aHUYeCKOU XUMUU ORpeoensaemcsa uoeei
pazeumus yuauiuxcsa Henpo@QuUIbHbIX K1accoe cpeocmeamu yueonozo npeomema. C
Uenvblo YCUuaeHus pou 0eOyKUUU 6 O0O0YyUeHUU XUMUU eHauane 0aromcsa Kpamkue
meopemuuecKkue Ccee0eHus 0 CmpoOeHuu, Kiaccuukayuu, HOMEHKIamype
Op2aHUYecKUXxX geuiecmae, 0COOeHHOCMAX PeaKyuil ¢ ux yuacmuem.

Chopmuposannvie maxkum  ooOpazom  meopemuyecKkue 3HAHUA  3ameMm
pazeuearomcsa Ha @GaAKmMoOI0ZUUECKOM Mmamepuanle NPU PACCMOMPEHUU KIAaAcCcos
opzanuyeckux coeounenuu. B ceorw ouepeov makoii nooxoo no3zeonsem u 2uayodsce
uzyuums camu Kaaccol. Tax, O0CHOGHbBIE NONOIHCEHUA MeEOPUU XUMUUECKOZO
cmpoenusa opzanuvueckux coedunenuit A. M. Bymaepoea 3axkpennaiomcsa npu
uzyuyeHuu y2neeo0opooos (aiKamos, aiKeHo8, OUEHO8, AIKUHO08, aApPeHO08) U UX
HPUPOOHBIX UCMOYHUKO8 (RPpUpPOOHO2O0 2a3a, Hemu U KAMEHHO20 Y2is),
KUCTIOPOOCOOEPHCAUUX OP2AHUYECKUX COCOUHEHUNl (chupmos, penona, anvoecuoos,
KapoOoHOB8bIX KUCTIOM, CILONHCHBIX IPUPOB, HCUPOE U Y2/1€60008) U A30MCOOEPIHCAULUX
Op2aHUYecKux CcoeoOuHeHUuil (AMUHO8, AMUHOKUCIOM, O€1K08 U HYKI1eUHOBbIX
Kuciaom). Pazoen «Xumusa u sHcu3nv», 20e oodyuaroujuecs 3HAKOMAMCA C MAKUMU
GACHLIMU 6 NPAKMUYECKOM U OUONIOZUUECKOM OMHOUWEHUU 6EULeCmeamu U
Mmamepuanamu, KaK naacmmaccyl u 60J10KHA, (hepmenmovl, 6UMAMUHBL, 2OPMOHBL U
neKkapcmaa.

OcHogHnblM  Kpumepuem  omoopa  (akmuueckozo  mamepuana  Kypca
OP2AHUYECKOU XUMUU AG/IACMCA UOeA pealu3auyuu RPpaKmuKooOpUeHmupo8anHHo2o
3HAUYeHUA 00bEKMO8 OP2aHUYeCKoU Xumuu (CoeOuHeHuIl u peaKkyuil).

Hoesn o eedyweit ponu meopemuueckux 3HAHUN 6 npouecce NOZHAHUA MUPA
eeuiecme u peakyuil cmaaa OCHOBHOU U O/ KOHCMPYUPOBAHUA Kypca oduieil
xumuu. Ha ocnogée eoumnvlx nonamuil, 3aAKOHO8 U MeEOPUN XUMUU Y
CMAapuieKnaccHuKo8 Qopmupyemcsa ueaocmuoe npeocmasileHue 0 XUMUUeCKOouUl
HayKe, 0 XUMUYECKOU KapmuHe mupa, KaK COCMAGHOU uYacmu eoOuHou
ecmecmeeHHOHAYYHOU KapmuHbl Mupa.

B kypce ob6wein xumuu enauane y2nyonawomca u pacuiupAlOmcs 3HAHUA,
ROJIYYEHHbIE O0YYAIOWUMUCA U3 KYPCA OCHOBHOU WIKOIbl, 0 CMPOCHUU amoma u
eeuwjecmea na ocrnoge Ilepuoouueckozo 3axkona u Ilepuoouueckoit cucmemuot /l. HU.
Menoeneesea, o06uux CEOIUCMEAX KIACCO8 OPZAHUUECKUX U HEOPZAHUUECKUX
coeounenuil (Kuciom, OCHOBAHUI, AMPOMEPHBLIX COEOUHEHUIl) 6 ceéeme meopuu
neKmpoaumuyeckou ouccoyuayuu. /lanee paccmampueaemcs Kiaccuuxkayus
XUMUUECKUX PeaKyuil 6 Op2aHu4eckKoll U HeoP2aHuuecKoll Xxumuu. 3agepuiaem Kypc
uzyueHue 2eHeMmu4ecKoil C8A3U MeHCOYy OpPZAHUYECKUMU U HeOPZAHUUeCKUMU
sewecmeamu.

OPI'AHUYECKASA XUMMHUA (10 kiaacce)

Teopusi cTpoeHNs] OPraHUYEeCKUX COeAMHEHU

I[Ipenmer oprannyeckor XUMHUHU. MeCcTO M 3HAa4YCHHE OPraHUYEeCKOW XWUMHUHU B
CUCTCMC CCTCCTBCHHBIX HaAYK. BanentHocTth. XUMHUYECKOE CTpOCHHC. OCHOBHBIE
MOJIOKECHUSI TEOPUHM CTPOCHHUS OPTaHUYECKUX COCAUHEHUMN. Yerepoouwiili ckenem



OPZCZHM’-leC‘KOIZ MOJIEK)Jlbl. KpamHocmb XUMUUECKOU CBA3U. I/I30Mep1/151 1 U30MCPHI.

er’[eBOJIOPOL[LI U UX MNPUHPOAHBIC HCTOYHUKMU

Agnkansl. [IpupoaHsblil ra3, €ero coctaB U IPUMEHEHUE KaK UCTOYHUKA YSHEPTUU U
XUMHYECKOTO ChIpbsi. ['oMonornyeckuii psii npeaeibHbIX yIiIeBo10poaoB. M3omepus u
HOMEHKJIaTypa aJikaHOB. MeTaH U »TaH KakK IIpeJicTaBuTein ajikaHoB. (CBoOHCTBa
(ropenue ,peakiuu 3aMelleHUs], MUPoJu3, aeruapupoBanue). [Ipumenenue. Kpexkunr u
u30MepH3aIysl  ajJKaHOB. AJIKWIbHBIE paWKaibl. MeXaHu3sM  CBOOOJHOPAAUKAIBHOTO
raJIOTeHUPOBAHUSI AJIKAHOB.

A 1 K e H bl. Dmunen Kax npeocmagumensv ankenos. Ilonyuenue 3munena 6
npomviuinienHocmu (0ecuopuposanue mana) u 6 Jaadopamopuu (decuopamayus
amanona). Ceoiicmea (copenue, Opomuposanue, cuopamauyus, RnOJIUMEPUIAUUA,
oxkucnenue pacmeopom KMnOy4) u npumenenue smunena. Ionusmunen. Iponunen.

OcHoeénboie ROHAMUA  XUMUU 6bICOKOMOJ/1EKYJIAPHBbIX coeoOuHeHull. Pealamu
nojaumepuzauuu.

/uenvi. bymaouen u uzonpen Kak npeocmaseumenu ouenos. Peaxkuyuu
npucoeounenuss ¢ ydacmuem CONPANCEHHBIX  Ouenogé  (Opomuposeanue,
nonumepuzayus, 2uopozanozeHuposanue, cuopupoeanue). Hamypansvnuwiit u
cunmemuueckuii Kayuyku. Pezuna.

Ankunwvl. Auyemunen Kaxk npeocmasumens ankunos. Ilonyuenue ayemunena
Kapouonvim u memarnosvim cnocooamu. Ilonyuenue xapouoa xanvyusa. Ceoiicmea
(ecopenue, opomuposanue, cuopamayus, mpumepu3Iayus) U nPUMeHeHue ayemuileHa.

A p e H bl. Ber3on kak mnpencraBuTens apeHOB. COBpEMEHHBIC TPEACTaBICHUS O
cTpoeHun Oenzona. CpoiicTBa OeH3osia (ropeHHe, HUTPOBAHHUE, OPOMHPOBAHHE) U €ro
MIpUMEHEHUE.

HedTtr u cnmocobsl ee mepepaborku. CocraB Hedtu. Ilepepaborka HedTH:
IIEpETOHKAa M KpPEeKUHI. PudopMHMHI HU3KOCOPTHBIX HedrenpoaykroB. Ilonarue o6
OKMAHOBOM HUCTIe.

Kucnopoaconep:xaiiue opranuyeckue coeIuHeHHsI

Cnup m vi. Memanon u manon Kak npeocmagumenu npeoeibHbIX
oonoamommuwix cnupmos. Ceoiicmea Imanona (2openue, OKucjileHue 6 anbOezuo,
oezuopamauus). Ilonyuenue (Oposicenuem 2n10K03bl U cuopamayueil mujieHa) u
npumenenue ymanona. Imuneneauxkons. Inuyepun kak ewge 00oun npedcmasumeins
MHO20amMOMHbBIX cnupmos. Kauecmeennan peakyus na Mmnozoamommusie CRupmeal.

@D e n o a. llonyuenue ghpenona uz kamennozo yzna. Bzaumnoe enuanue amomoe 6
MmoneKyne ¢penona (é3aumooeiicmeue ¢ OPOMHOIU 000U U CUOPOKCUOOM HAMPUsL).
Ilonyuenue u npumenenue gpenona.

Anvoecuovt. Dopmanvoecuo u ayemanboecuo KaK npeocmasumesiu aaboe2udos.
Honamue o kemonax. Ceoiicmea (peakuyus OKUCNEHUA 6 KUCIOmMY U
60CCMAHOB/ICHUA 8 CRUPH, PEAKUUA NOJTUKOHOEeHcayuu hopmanvoezuda c penoniom).
Ilonyuenue (okucnenuem  cnupmos) u  HpumeHeHue  opmanvoezuoa u
ayemainvoezuoa. Penonoghopmanvoezuonvie naaAcCmMMmaccyl.

Kapoonoevie kucnomel. Ykcycnas Kucioma Kak npeocmasumenib npeoeibHblX
00HOOCHOBHbBIX KapooHnoewvlx kuciaom.Ceoiicmea YKCYCHOIL Kuciomol
(63aumooeiicmeue ¢c memainamu, OKCUOAMU MEMAIN08, ZUOPOKCUOAMU MEMALI08 U
conamu; peakyusn smepudurkayuu). Illpumenenue yKcycHou Kucaomal.



CnoxHabBle 2Pupsb U X Up bl. CltoxkHble 3PUPBI KaK MPOIYKTHI
B3aUMOJICUCTBUSL KHUCJIOT CO CHOUpPTaMU. 3HAYCHHUE CIOXKHBIX 3(QUPOB B NPUPOIE U
JKU3HU 4yesioBeKa. OTHaenbHblE IIPEACTABUTEIN KHUCIOT HHOTO CTPOEHUS: OJEUHOBas,
JMHOJIEBAs, IMHOJIEHOBAs, aKpUJIOBasi, IIlaBesieBast, 0eH30MHasL.

XKupwsl Kak cJOXHBIE 3(UPHl TIUIEPUHA H IKUPHBIX KApOOHOBBIX KHCIOT.
PactuTenbHbIC M )KUBOTHBIC KUPBI, UX COCTaB. [ MAPOIN3 WIM OMBUICHHUE KUPOB. MBLIA.
Cunrerndeckue morwiue cpeqactsa (CMC). IIpumeHnenue Kupos.

Yeneeoovr. IHonamue 06 yeneeodax. Inwkoza Kaxk  npeocmasumets
monocaxapuoos. Ilonamue o 0eoilicmeennoil ynKuyuu opzaHuueckKko2o coeOuHeHus
Ha npumepe CEOIUCME 2110K03bl KaK al1b0ecuda u MHO20aMmOMHO20 CRUpma —
anvoezuoocnupma. bpoowcenue 2nw0Ko3vl. 3Hayenue u npumeHeHue 2AIOKO3bl.
DpyKmo3a Kaxk uzomep 21r0Ko3ul.

Caxapo3sa kak npeicTaBuTelb nucaxapuaoB. [IponsBoicTBo caxapa.
Kpaxman u yennionoza kax npeocmaeumenu nonucaxapuoos. Cpagenenue ux
ceoiicme u ouonozuueckasn ponv. llpumenenue ymux noaucaxapuoos.

A3oTcoaep:Kalye opraHnyecKne coeTnHeHUs!

AMunbl. MeTuinaMuH Kak MpeACTaBUTEIb alu(paTUYeCKUX aMUHOB U aHWIHMH —
Kak apomatuyecknx. OCHOBHOCTh aMHHOB B CpPaBHEHHMHM C OCHOBHBIMHM CBOMCTBaMH
aMMHuaKa. AHWIMH W €ro CBOWCTBa (B3aMMOJICHCTBHUE C COJITHOW KHCJIOTOM W OpOMHOM
BOJI0I). B3anMHOe BiHMsIHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUM Ha MpUMepe
anunuHa. [lomyuenue anununa no peakuuu H. H. 3ununa. Ilpumenenue anuinmHa.
AMUHOKHMCHOTHI. [ TIMIIMH M aJlaHUH KaK OPeACTaBUTEIH MPUPOIHBIX aMUHOKHUCIOT.
CBolicTBa aMHUHOKUCIIOT KaK amM@OTEpHBIX OpraHUYeCcKUX COEUHEHUI
(B3amMoielicTBUE € LIeJd0YaMu U Kuciaotamu). OCOOEHHOCTH JUCCOLMAIMM AMUHOKHCIOT
B BOAHBIX pacTBopax. bunosmspHsie wuoHbl. OO6pa3zoBaHHE  MHOJUIETITHIOB.
AMUHOKAmpOHOBAsi KHUCJIOTAa KaK NOPEACTABUTEIb CHUHTETUYECKHUX AMHUHOKHCIIOT.
[ToHsiTHE O CHHTETUYECKHUX BOJIOKHAX Ha IMpUMeEpe KanpoHa. AMUHOKUCIOTHI B IPUPOJIE,
ux Onosorndeckas posib. HezameHumMble aMUHOKHUCIIOTHI.

Bbenku. benku kax nonunenmuowvl. Cmpykmypa 6enkoevix mosekyn. Ceoiicmea
Oenkog (2openue, 2uopoaus, yeemusie peaxkyuu). buonozuueckasn poso 6enKos.

Hy Kkaeumnoeouv e Kk uca o m vl. Hykneunogvie Kuciomel Kak
noaunyxkinieomuovl. Cmpoenue nykneomuoa. PHK u /IHK ¢ cpasenenuu. Hx pons 6
Xpanenuu u nepeoaye HaAcNeOCMEEeHHOU uH@opmayuu. Ilonamue o 2eHHOU
UHDICEHEPUU U OUOMEXHOI02UU.

I'enemuueckasn c6sa3b MeHcOy K accamu Op2aHUYECKUX C 0COUHEHUIL.
Ilonamue o zenemuueckou c6A3uU U 2EHEMUYECKUX PAOAX.

XuMud ¥ KU3Hb

ITnacmmaccoet u e6onoxkna. Ionumepuszayun u NOAUKOHOEHCAUUA KAK
CROCOObl  NONYUEeHUA  CUHMEMUUYECKUX  8bICOKOMOJIEKY/IAPHBLIX  COeOUHEHU.
Ilonyuenue uUCKYCCMEEHHBIX 6bICOKOMONEKYIAPHBLIX COCOUHEHUI XUMUUECKOIU
Mooupukayueii npupoonvix noaumepos. Cmpoenue noaumMepos: JAUHEUHOoe,
npocmpancmeennoe, cemuamaoe.

IHlonamue o naacmmaccax. Tepmonnacmuunvie u mepmopeaxKmusHole
noaumepvl. OmoenvbHble npeocmasumeny CUHMEMUYECKUX U UCKYCCHIGEHHbBIX
noaumepos: @henonoghopmanvoecuonvie CcMmoJbl, NOJTUBUHUIX]IOPUO, meI0oH,
uennynouo.



[lonsaTne 0 XMMHYECKUX BOJOKHaX. HaTypanbHble, CHHTETUYECKHE U HUCKYCCTBEHHBIE
BoJiokHa. Kitaccudukanust U oTAeIbHbIC MPEICTABUTEIN XUMUUYECKUX BOJIOKOH: alleTaTHOE
(TpUaleTaTHBIA IICJK) W  BUCKO3HOE, BUHUIXAOPUOHOe (XI0puH), HOAUHUMPUTLHOE
(numpon), nonuamuonoe (kanpon, naiiion), noausguproe (rascam).

D epmenmov. PDepmenmopl KAk 0U0I02UYECKUE KAMAAUIAMOPLL 0ENKOBOI
npupoowvt. Ilonamue o pH cpeosl. OQOcobennocmu cmpoeHus u C60IUCHmE
(cenekmuenocmov u Ippekmuenocmoy, 3a6UCUMOCHb OCUCMEUS OM MeMNePamypol U
PH cpeovt pacmeopa) ¢epmenmoe no cpaéHeHuro ¢ HeopzaHUuYecCKUMU
Kamanuzamopamu. Pone pepmenmos é srncuzneoeamenbHOCmMU HCUBHIX OPZAHUIMOE
u npouszeoocmee.

B u m a m u n wvi. Houamue o eumamunax. Buosr eumamunmnoi
HeoocmamoyHocmu. Knaccugpuxkauyusn BUMAMUHOG. Bumamun C Kak
npeocmasumesnib ~ 6000PACHIGOPUMBIX  GUMAMUHO8 U  eumamun A  Kak
nPeoOCmasumenb HCupopacmeoPpuUMblX 6UMAMUHOB.

TI'op m 0 H v1. Ilonamue o 2o0pmoHax KaxKk 0u0102u4ecKu aKmuGHbIX 6eU{eCmeax,
6LINOTIHAOWUX IHOOKPDUHHYIO PECYNAUUID  HCUZHEOCAMETbHOCHU  OP2AHU3MOB.
Basicneiimue ceoiicmeé azopmonoe: 8wvlcoKasa (puzuonouveckan aKmueHoOCHmb,
oucmanHyuonHnoe oeilcmeue, Ovicmpoe pazpyuienue 6 mKanax. OmoenvHble
npeocmasumenu 20pMOHO08: UHCYIUH u aopenanun. Ilpogunakmuxa caxaprozo
ouaodema. Ilonamue 0 cmepouoHvIX 20pMOHAX HA NPUMEDPE NOTOBBIX 20PMOHO8.

Jlekapcmea. Jlekapcmeennasa Xumus: om ampoxumuu u gapmaxKomepanuu 00
xumuomepanuu. Aumuoébuomuku u oOucoaxmepuoi. Hapxomuueckue eeujecmaa.
Hapxomanusa, 6opvoa c Heii u npogunakmuka.

HCKyCCI’nS@HHble Uu cCuhmemuvdecKue opecanudecKkue coeounenus

ITnacmmaccoer u e6onoxkuna. Ionumepuszayua u noaIUKOHOEHCAUUs KAk
CnoCcoObl  NONYYeHUA  CUHMEMUYECKUX  BbICOKOMONCKYIAPHBLIX  COCOUHEHUU.
Ilonyuenue uUCKYyCCMEEHHBIX GbICOKOMONCKYIAPHBLIX COCOUHEHUN XUMUYECKOl
Moouukayueir npupoonvix noaumepos. Cmpoenue noaumepos: JuUHENHOE,
npocmpancmeenHoe, cemuamoe.

Ilonamue o naacmmaccax. Tepmonnacmuunvie u mepmopeaxmugHole
noaumepsvl. Omoenvnvle npeocmasumeny CUHMEMUYECKUX U UCKYCCHIGEHHbBIX
noaumepos: penonogopmanvoecuonvie CcmMoabl, RNOJAUCUHUIXTAOPUO, MePIOH,
uenny1ouo.

IToHsiTHE O XUMHUYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHE W HUCKYCCTBEHHBIC
BosiokHa. Kitaccudukanus v OTebHbIE MPEACTABUTEIN XUMUYECKUX BOJIOKOH: aIl€TaTHOE
(TpHaleTaTHBI MICNK) U GUCKO3HOE, GUHUIXAOPUOHOE (XIOpUH), NONUHUMPUTLHOE
(numpon), nonuamuonoe (kanpon, naiiion), noausgpuprnoe (r1ascan).

Pewenue 3a0au no opzanuueckoit xumuu. Peuenue 3a0au na 6v1600 gpopmynvt
Op2aHUYeCKUX 6euiecme no nPoOYKmam c2OpaHus U Macco8blm 00JIAM I/1€EMEHMO0G.

Hemoncmpayuu. Ilnaenenue, ody2iueanue u 2opeHue Op2aHuueckKux 6eujecma.
Mooenu monexyn npeocmasumeieii pa3iudHsblX Kaacco8 Op2aHuueckKux coeOuHeHuil.
I'openue memana, >munena, auyemunena. Konanexkyua oopazyoe negpmu u
Heghmenpooyxkmoa, KaMeHHoz20  y2na U RPOOYKMOE  KOKCOXUMUUECKO20
npou3eoocmea. OKucinenue cnupma 6 anvoecuo. Kauecmeennwvie peaxkyuu Ha
MHO20amomHble cnupmbl. Peakyusa «cepedpanozo 3epkana» aiv0ecuoos u 2ir0Ko3ul.
OKucnenue anv0ecuoos u 2ar0K0o3bl 8 KUCI0HYy ¢ nomouibto cuopokcuoa meou (II).
Kauecmeennaa peaxkuyus na kpaxman. Konnekyua ninacmmacc u uzoenuil u3 Hux.
Konnexuyua uckyccmeennvix 60/10KOH u u3oenuii u3 Hux. Pacmeopenue u



ocaxccoenue o0enkoe. Ileemnvie peaxyuu o0enxkos. Iopenue nmuuveco nepa u
wepcmanon  Humu. Moodenv monexkyawr JIHK. Koanekuyua  naacmmacce,
CUHMEeMUYecCKUxX 60J10KOH U U30eaUll U3 HUX.

Jlabopamopnsie onvimoi. O3HaKoM/leHuUe ¢ KoJuleKyueil o00pazyoe Hegmu,
KaMeHHO020 y2nsa u npooykmoe Pacmeopenue enuyepuna ¢ 600e u é3aumooeiicmeue ¢
cuopokcuoom meou (II). Ceoiicmea yKcCycHoOll Kuciomel, oduiue co CcCeolucmeamu
MUHEpPaIbHbIX Kuciom. Bzaumooeiicmeue 2nroKko3l u caxapo3vt ¢ CUOPOKCUOOM MedU
(11). Kauecmeennasa peakyusn na kpaxmai. O3naKkomaenue ¢ KoaaeKyuei niacmmacc
u wuzoenuunt u3 Hux. O3HAKOMIEHUe ¢ KOJ1eKyueil UCKYCCHMEEHHBLIX G60J10KOH U
u3zoenuii uz Hux. Pacmeopenue 6enkoe 6 éooe.

OBLIASI XUMMS (11 kaace)

Crpoenne BemecTBa u nepuoanyeckuii 3axkon . U. MenpgeseeBa

Omkpoimue JI. H. Menoeneeevim Ilepuoouueckozo 3aKona.
Ilepevie nonvimku Knaccuukayuu xXumuveckux 3j1emenmos. Baowcnenuue
ROHAMUA XUMUU: AMOM, OMHOCUMENbHAA AMOMHAA U MOJEKYIAAPHAA MACCHL.
Omxkpoimue /l. H. Menoeneesvim Ilepuoouueckozo 3axkona. Illepuoouueckuii 3aKon 6
dopmynupoeke /. H.Menoeneesa.

Ilepuoouueckasn cucmema JI. H. Menoeneeesa. Illepuoouueckas cucmema
. H. Menoeneeea kax cpaguueckoe omooparxcenue Ilepuodouueckozo 3axKoHa.
Paznuunvie eapuanmut Ilepuoouueckoit cucmemwt. Ilepuoovr u cpynnwi. 3nauenue
Ilepuoouueckozo 3axona u Ilepuoouueckoii cucmemot.

CtpoeHue atoma. ATOM — cioHasl yactuia. OTKPBITHE 3JIEMEHTApHBIX YacTHUIL
U CTpOeHMs aToMa. Anpo aroma: NpoTOHBI U HEUTPOHBI. M30TONnEI. M30TONBI BOJIOpOIA.
DJeKTpOHBbI. DJIEKTpOHHass 000J04YKa. DHEpPreTUYecKuil ypoBeHb. OpOurtanu: s- U p-,
d-OpOutanu. Pacnipenenenue 3j1€KTPOHOB MO PHEPreTUYECKUM YPOBHSIM U OpOUTAJISIM.
DJIeKTpOHHBIE  KOHQPUIypalMd aTOMOB XMMHMYECKHX DJIEMEHTOB. BajeHTHbIe
BO3MO>KHOCTH aTOMOB XUMHUUYECKUXAJIEMEHTOB.

Ilepuoouueckuit 3akon u cmpoenue amoma. Cospemennoe nowamue
Xumuueckozo nemenma. Cospemennasn popmynupoexa Ilepuoouueckozo 3akKona.
Ilpuuuna nepuoouunHocmu 6 U3IMEHEHUU CEOUCHE XUMUUECKUX I/IEMEHMOB.
Ocobennocmu 3an0HEeHUsA IHEPZeMUUECKUX YPOBHEl 6 IIeKMPOHHBLIX 000/10uKax
AMoMO8 NepexooOHbIX INIEMEHMO8. INEeKMPOHHbBIE CEeMECmEd I1eMeHmos: S- U p-
anemenmol; d- u f-anemenmot.

Koséanenmnan xumuueckasn ceéazwp. Ilonamue o koeanenmnou ceéazu. Oowasn
2/1eKMPOHHAA napa. Kpamnocmo KOBa1eHmHOIl CcéAa3U.
dnexmpoompuyamenvnocms. Ilepexkpovieanue 31eKmpounvlx opoumaneil, nu- u
cuzma- ceaszu. Koeanenmnan nonapuas u KoeanieHmMHAA HENONAAPHAA XUMUYECKUE
ceazu. QOOmeHHBLI U  OOHOPHO-AKUENMOPHBIIL  MEXAHU3IMbL  00pA308aAHUA
Koeanenmmuou ceéasu. Bewjecmea MoOnekynapnozo u HeMONEKYAAPHOZO CMPOEHUS.
3aKOH ROCMOAHCMEA COCMABa 013 8euseCme MOJIeKYAAPHO20 CHPOCHUAL.

HNonnas xumuueckas cBsa3b. KaTuonel u aHuoHbl. MlOHHasi CBsI3b U €€ CBOMCTBA.
HMonnass cBsA3b Kak KpaWHUW ClIydyaid KOBAaJIECHTHOW MNOJISIpHOW cCBsi3u. DopmylsibHas
enuHuIla BenecTBa. OTHOCUTENBHOCTD JICJICHUSI XUMUYECKUX CBS3EH Ha TUIIBIL.

Merammaeckasi xXuMu4yeckass CBs3b. OOmme (Qu3Myeckue CBOWCTBA METAJIIOB.
3aBUCUMOCThH 3JIEKTPOIPOBOJAHOCTH METAJUIOB OT Temmeparypbl. CruiaBbl. YepHble u



IIBCTHBIC CIIJIaBBbI.

Bonopoannas xumMuueckass cCBsA3b. BomoposaHass CBA3b KaK OCOOBIM ciydait
MEXXMOJICKYJISIPHOTO B3auMoOJielicTBUs. MexaHu3M ee oOpa3oBaHUs W BIIHUSHUE Ha
CBOHCTBa BelIecTB (Ha mpuMmepe BoObI). Mcmoibp3oBaHWe BOJBI B OBITY W Ha
MMPOU3BOJICTBE. BHYTpUMONIEKyIsipHAsI BOJOPOJIHAS CBS3h M €€ OMOJIOTHIeCKast POib.

Tunst Kpucmaniuueckux peuiemok. Kpucmannuueckan pewemka.
Honnvie, memannuueckue, amommuvle U MONACKYIAAPHbIE KpUucmaiiuyecKkue
peuwtemku. Annomponusn. Amopghusie eengecmea, ux omaudumesnbHvle C60NUCMed.

Yucmote geuwgecmea u cmecu. Cmecu u xumuueckue coeounenus. I'omozennvie u
cemepozennvle cmecu. Maccoseas u ooOvemHas 001U KOMHOHEHMOE8 6 CMecCu.
Maccosaa o0ona npumecei. Pewenue 3a0au Hna maccoeyro 00110 npumeceil.
Knaccuguxayuneewecme no cmenenu uxyucmomel.

Hucnepcunie cuctembl. [loHsitTme nucnepcHout cuctembl. [ucnepcHas daza u
nucnepcuoHHas cpena. Knaccudukanus aucnepcHbix cucteM. Kommonanele qucnepcHbie
CUCTEMBI. 30JIM Y Iejii. 3HaU€HUE JTUCIIEPCHBIX CUCTEM B MIPUPOJIE U )KU3HU YEJIOBEKA.

ArperaTHble COCTOSIHUS BellleCTB
OcHoBHble oHsATHS XM BMC: MoHOMEp, TOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHB
MOJIMMEPU3AIIH, CPETHAS MOJICKYJIsIpHAs Macca, OCHOBHBIE CIIOCOOBI MOTYYESHHUSI TOJIMMEPOB,
Han0oJiee NIMPOKO PaCIPOCTPAaHEHHBIE MTOJTUMEPHI, UX CBOMCTBA U MPAKTUYECKOE MPUMEHEHHE.
Azpezamnuvie cocmoanusn eewjecmea. I'azvl. 3akon Aeozaopo ona 2azoe. Monapuuii
00vem 2azooopasnvix eeugecme (npu H. y.). Kuokocmu.

Yucmoie geuwjecmea u cmecu. Cmecu u xumuueckue coeounenus. I'omozennvie u
cemepozennvle cmecu. Maccoseas u ooOvemHana 001U KOMNOHEHMOE 6 CMeECU.
Maccoesasa 0ona npumeceit. Peuwienue 3a0au na maccogyro 00110 npumecei.

Hucniepcunsie cuctemsnl. [loHsitue pucnepcHoi cuctembl. JlucrnepcHas ¢a3za u

nucnepcuoHHas cpena. Knaccudukanus nucnepcHbix cucteM. Komnounsle nucnepcHbie
CHUCTEMBI. 30JIM Y TeJii. 3HAY€HHUE TUCTIEPCHBIX CUCTEM B MPUPOJIC U KUZHU YETOBEKA.
P a ¢ T B 0 p bI. PacTBOpBI Kak TOMOI'€HHBIE CUCTEMBI, COCTOSIIIIUE U3 YACTULL PACTBOPUTEIIA,
pAacTBOPEHHOIO BellecTBa W MNPOAYKTOB UX B3auMoOJeHCTBUA. Pacmeopenue «kax
@uzuxo-xumuueckuti npoyecc. MaccoBasi 105151 paCTBOPEHHOTI'0 BellecTBa. TUIIbI pacTBOPOB.
Monapnas konyenmpayus eeujecmea. Munepanvhbie 800bl.

XHUMHYECKHE PeaKInu
Knaccudukanus xumudeckux peakuuil. Peaxyuu, uoywue b6e3 uzmenenus cocmasa
sewecms. Knaccudukaius Mo 4YHUCIy M COCTaBY PEArHpPYIONIMX BEIIECTB M TMPOAYKTOB
peaknuu. Peakiuu pasiioKeHUs, COSIUHCHUS, 3aMEIICHUS W OOMEHa B HEOPraHWYECKOH
XUMUH. Peaxyuu npucoeourerus, omuenienus, 3ameujeHus u u3oMepu3ayull 8 opeaHuieckou
xumuu. Peaxyuu nonrumepuzayuu Kax Yacmmuwlil Ciyuail peakyutl npucoeOuHeHusl.
TeroBoit >(pPekT XUMHUUECKUX peakmuil. DK30- U DHIAOTSPMHUUYECKHE PEaKIIUU.
Tepmoxumuueckue ypasHeHust. Pacuem Kontuuecmea menJjiomol no
MePMOXUMUYUECKUM YPAGHEHUAM.

Ckopocmb xumuueckux peaxyuiut. Ilonamue o ckopocmu XumuuecKux
DPeaxkyuil, anaiumuyecKkoe e@uvlparxicenue. 3ABUCUMOCHMb CKOPOCMU peaKuyuu om
KOHUenmpayuu, 0aeleHus, memnepamypvl, RPUPOObL Peazupyrouiux 6eulecma,
naowiadu ux CcOnpukocHogenusn. 3aKon oeicmeyrwuiux macc. Pewenue 3aoau na
XUMUYECKYI0O KUHEMUKY.

Kamanusz. Kamanuzamopwol. Kamanu3. I omozennulii u cemepozeHnvlii Kamaaus.
Ilpumepvl Kamanumuyeckux RnPOUECCO8 6 NPOMBIULIEHHOCHMU, MEXHUKe, 0blmy.
Depmenmbl U ux OMaAUYUA OM HeEOpPeAHUYeCKuUx Kamanuzamopos. Ilpumenenue



KaTaJnu3aTopoB U (PEepMEHTOB.

XumMmuuyeckoe paBHOBECHUe OOparumble U HEOOpATUMBIE PEAKIUU.
XUMHYECKOEe PAaBHOBECHE M CIIOCOOBI €r0 CMEIICHUS Ha MpUMEpEe TOJTYyUYCHUS aMMHUaKa.
CuHre3 amMmMHaka B IpOMBIIUIEHHOCTH. [loHsATHE 00 ONTHMAaNbHBIX YCIOBHUSX MPOBEACHUS
TEXHOJIOTUYECKOTO MpoLecca.

OKucilumenvno-e6occmanosumelbnosle npouyeccol. OKuciumenvno-
eoccmanosumenvuvle peaxkyuu. Oxkuciumenv u eoccmanoséumenv. OKucienue u
eoccmanoenenue. Cocmaesjienue ypasgHeHUIl OKUCIUMENbHO-80CCMAHOBUMENbHBIX
Peaxuyuit Memooom 31eKmpoHHO20 bananca

Teopus BIIEKTPOJIUTUUYECCKOUN JUCCOMAllUU. DIEeKTPOJIUTHI u
HEAJIEKTPOJIUTHL. CTENeHb SJICKTPOJMTHYECKOW auccoruanuu. CHIbHBIE U clia0ble
AJIEKTPOJIUTHIL. VYpaBHeHUst SJIEKTPOJIUTHIECKOM nuccoruauuu. Cmynenuamas

ouccoyuayus. Booopoousiii nokazamer.
KucioTel B CBeTe TCOPHHU JISKTPOITUTHUCCKOMN JUCCOIIHALTHH
OCHOBaHUS BCBETE TSCOPHUU ISKTPOJTUTHICCKOU JUCCOITUAITUN
C 0 1 u 6 ceeme meopuu I1EKMPOIUMULECKOU Ouccoyuayuu,

I'm n p onu 3 Cayugau ruaposmsza conei. Peakmusi cpenbt (pH) B pactBOpax
TUIPOJIU3YIONIUXCS CONeH. [ UOponu3 opeanuyeckux seujecms, e2o 3HaveHue.

BeniecrBa u ux cBoiicTBA

Obuwyue ceoinicmea memannoe. XumuyecKkue CcGOUCMEA MemMaliloé Kak
eoccmanosumenei. INeKMPOXUMUUECKUN PAO HARPANCEHUN Memailoe u e20
ucnoavzoeanue 01 XapaKmepucmukKu 60CCMAHOBGUMENbHBIX CEOUCHE MEeMmAaioeg.
Bzaumooeiicmeue memannoe ¢ nememaniamu, 6000, KUCIOMAMU U PACMEOPAMU
coaei. Memannomepmus.

Koppo3uss MetamioB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN mporecc. CrocoObl
3alUTHI METAJUIOB OT KOPPO3HH.

Oougue ceoiicmea Hememannios. XumuueckKue CeE0UCHEA HEMEmanioé Kak
oKkucaumeneu. Bzaumooeiicmeue ¢ memaniamu, 6000pO0OM U  OpycuMu
Hememannamu. Ceolicmea Hememanioe Kak éoccmanoeumenei. Bzaumooeiicmeue c
RPOCMBIMU U CIOHCHBIMU Geujecmeamu-okucaumenamnu. Oéuwaa xapaxmepucmuxa
2a7102€eH08.

Dnexktponui. O0mme crnocoObl MOJYyUYSHUS] METAUIOB U HEMETAJUIOB. DJIEKTPOJIN3
pacTBOPOB M pacmjaBOB AJIEKTPOJIMTOB Ha TMpUMepe XJjopuaa HaTpus. l[IpakTudeckoe
3HAYECHHE DIICKTPOIIH3A.

CsolicTBa, KilaccuuKkalums 1 HOMEHKIIATypa KUCIIOT, OKCUI0B, OCHOBaHU, COJICH.

I'enemuueckana c6a3v medxcoy Kiaccamu HeOP2AHUYECKUX U OP2AHUYECKUX Geulecme
Hemoncmpayuu. Paznuunvie ¢popmot Ilepuoouueckoii cucmemut /]. H. Menoeneesa.
Mooens Kpucmannuueckoii peuwiemku xaopuoa nampusn. OoOpazuyvl mMunepanoe c
UOHHOU  KPUCMANIUYECKOU  peuemKoi:  Kaapuyuma,  2aaumd. Mooenu
KpUCmaniuyeckux peuiemoKk «cyxoz2o avoa» (unu uooa), anmasza, cpaguma (unu
keapua). Mooenv monaprozo oovema 2azoe. Tpu azpecammnwvlx COCMOAHUA B0O0bL.
Oobpa3zuybl pa3nuunbIX OUCHEPCHBIX CUCHEM: IMYAbCUIL, CYCREH3UIL,a3POo30ell, 2elell
u 3zoneu. Koacynauua. Cumnepesuc. I¢pgpexm Tunoana. Hcneimanue pacmeoposé
IEKMPOIUMOE U HEeIIeKMPOIUMOE HA npeomem OuUcCCoyuayuu. 3a6UCUMOCTMb
CmeneHu IneKmpoiumu4ecKoil OUCCOUUAUUU YKCYCHOU KUCIOMbL OM pazoasienus
pacmeopa. Ilpumepovl peakyuii UOHHO20 0OMEHA, UOYWUX C 00paA306aHUEM 0CAOKA,
2aza unu 600vl. XumuuecKkue ceoicmea KUcjiom: 63aumooeiicmeue ¢ mMmemaiiamu,
OCHOGHBIMU U  aM@OmepHbLIMU  OKCUOAMU, OCHOBAHUAMU  (Werouamu U



HepacmeopumbiMu 6 600e), conamu. Bzaumooeiicmeue azomnoii Kuciomul ¢ meosvio.
Oobyenueanue KOHUEHMPUPOBAHHOU CEPHOIl KUCIOMOU caxapo3vl. XumuuecKue
ceolicmea wienoueil: peakyus Heumpaiu3ayuu, 63aumooeiicmeue ¢ KucilomHbIMU
okcuoamu, conamu. Paznoswcenue nepacmeopumvix 6 600e OCHOBAHUI nNpuU
Hazpesanuu. Xumuueckue ceoUCmeEa cojel: 63aumooeiicmeue ¢ memaniamu,
Kucaomamu, wieaouamu, ¢ opycumu coaamu. I'uopoaus kapouoa kanvyusn. Hzyuenue
PH pacmeopoe zuodponusyrowuxca coneil: KapOOHAMOE UW(EIOYHBIX Memalos,
xaopuoa u auyemama - AMMOHUA.DK30mMepMUUecKue U  IHOOmMeEpMUYecKue
xXumuueckue peaxyuu. Tennoevie aeieHus npu pacmeopeHUU CEPHOU KUCTOMbl U
AMMUAYUHOU ceTUmPbl. 3A8UCUMOCHb CKOPOCHU PEeAKUUU OM RPUPOObL eU4eCmeE Ha
npumepe  63aUMOOCUCMEUA  PACHMEOPOE  PA3IUYHBIX  KUC/IOM  0OUHAKOGOU
KOHUEeHmpauuu ¢ OOUHAKOBBLIMU KYCOUKAMU (cpaHynamu) UUHKA U OOUHAKOBBIX
KYCOUKO8 PAa3HbIX MEemanioé (MAzHus:A, WUHKA, Jicene3a) ¢ pacmeopom CONAHOU
Kuciomel. B3zaumooeiicmeue pacmeopoé cepHOUl KUCIOmMbBL C PACMEOpaAMU
muocynspama nampusa paziuuHoll KOHUeHmpauuu u memnepamypsl. Mooens
Kunawezo cnosa. Paznoscenue nepoxcuoa 6000pooa ¢ nOMOubI0 HEOP2AHUYECKUX
kamanuzamopoeé (FeClp, KI) u npupoonvix 00beKmoe, cooepricauwiux Kamauaszy

(cotpoe maco, kapmogpens). Ilpocmeiiumiue OKucIUMENbHO-60CCMAHOBUMENbHBLE
peakyuu: 63aumooeiicmeue YUHKA C CONAHOU KUCIOMOU U Jcene3d ¢ cyabghamom
meou (II).

Jlabopamopnsie onvimsl. Onpeodejienue muna KpUcmauiludecKou peuiemKu
eeuyecmea u onucanue e2o ceoucme. O3naKomienue ¢ OUCNEePCHLIMU CUCHEMaAMU.

Peaxkyuu, uoywue c oopazoeanuem ocaoka, 2aza uiu 600vl. Bzaumooeiicmeue
CONIAHOU KUCAOMbL C UUHKOM, OKcuoom wmeou (II), zuopoxcuoom meou (Il),
Kapoonamom Kanvyusa. Bzaumooeiicmeue pacmeopa cuopokcuoa Hampus ¢ CONAHOU
Kuciomoii 6 npucymcmeuu enongpmaneuna, ¢ pacmeopom xaopuoa yceneza(lll),
pacmeopom conu anomunusn. Bzaumooeiucmeue pacmeopa cynvgpama meou (Il) c
JHcene3om, U3BECMKOBOU  6000W, pacmeopom xaopuoa Kanvyusa.llonyuenue
2UOpoOKapoOonama Kaavyusa 63aumooeicmeuem u3eecmKo8oil 600bl C OKCUOOM
yenepooa (IV) (eviovixaemwiit 6030yx). Hcnvimanue uHOUKAMOPOM pPACHMEOPOE
2UOPOIUBYIOUUXCA U  Hecuopoausyrujuxca conaeiu. Peakuyus 3amewenun meou
acenezom 6 pacmeope cyavpama meou (II). Ilonyuenue Kuciopooa paznodxceHuem
nepoKcuoa 6000poda ¢ nomouiplo ouokcuoa mapzanya. Ilonyuenue e600opooa
eé3aumodeiicmeuem Kucaomol ¢ YyuHkom. O3nHaKomienue ¢ npenapamamu Oblmoeou
Xumuu, coOOepIHcaujuMu IH3UMBbL.



Temamuueckoe naanupoganue no xumuu, 10 knacc,
oazoevtit yposenwv (1 u 6 neoenro, écezo 36 u),
YMK O.C. I'abpuenana

NoNe
m\it

HanmMmenoBanue TeMbl

Komn-Bo
4acoB

IIpeamer opranndeckoil xumun. BBoauslii nHCTpYKTaxX 110 Th.

Teopust cTpoeHUs1 OPraHUUECKUX COCTUHCHUI
BxoaHoil KOHTpOJIB. (TECT)

Teopus cTpoeHHs OpraHUYeCKUX COCTUHEHHI.

-

Knaccudukanus 1 HOMEHKIIaTypa OPraHU4eCcKuX COCTUHEHUH.
AnKaHbl

[

AJTKaHbl

AJIKEHEI

AJIKEHEI

Ankanuensl. Kayayku

AJKUHEL. ALlETUIEH

ITpupogHBIe HCTOYHHKH YTaeBoopoaoB. HedTh u mpuponHsii ras.

Apenbl. benzon

Cucremartu3zanus 1 0000IIeHNE 3HAHUH 110 TeMe Y TJIEBOIOPOJIBI U MX
IPUPOIHBIC HCTOYHUKU

G

13

KonTponbnas padota Ne 1 mo teme «YTIIeBOAOPOIBI U UX
MIPUPOJIHBIE HCTOYHUKH

-

14

YrieBoabl

15

I'moko3a

16

Crmptsl

17

XHUMUYECKUE CBOKCTBA CITUPTOB

18

denon

19

Anbpaeruapl. KapOOHOBBIE KUCIIOTHI.

20

Crnoxuble 3¢upsl. XKupsl

21

CucreMmarusanys 1 00001menne 3anuii mo reme Ne 3.

22

KonTponbnas padora Ne 2 no teme«Kucnopoacoaepxaiine
OpraHUYeCcKHe COSIMHEHMsI U UX HaXO0KIACHUE B )KUBOM MPUPOJIE»

A

23

AMUHBI. AHUJIUH

24

AMUHOKHUCIIOTEI

25

benku

26

I'enermueckas CBA3b MCXKY KilaCCaMH OPraHN4YCCKUX Coe)II/IHeHI/Iﬁ

27

[TpakTuueckas pabota Ne 1 Pemenue skcepuMeHTAIbHBIX 33/1a4 Ha
WJEHTU(DUKAIINI0 OPTAHMYECKUX COSAMHEHUN

S

28

DepMeHTHI

29

XUMUA U 370pPOBbE.
Buramunsl. ['opMonsl. JIekapcTBa

[EY

30

XUMUA U 370pPOBbE.
Buramunsl. ['opMonsl. JIekapcTBa

31

UckycctBennsie nonumeps! [paktuueckas padora Ne 2
PacniozHaBaHue miacTMacc ¥ BOJIOKOH.

32

CuHTETHYCCKHE OpraHU4Y€CKUC COCIUHCHUA - ITOJTUMCPBI

33

I"'omoBast KOHTpOJIbHAS paboTa

34

Pemenue 3agau

35

O06001enre u cucTeMaTh3aIls 3HaHUH 110 KypCy OpraHudecKon
XUMHUHU

S I




36

O06001enre u cucTeMaTr3aIs 3HaHUH 110 KypCy OpraHudecKon
XUMHUHU

NTOI'O

36




Temamuueckoe naanupoganue no xumuu, 11 knacc,
oazoevtit yposensv (1 u 6 neoento, écezo 34 u),
YMK O.C. I'abpuenana

NoNe
m\it

HanmenoBanue TeMbl

Komn-Bo
4acoB

BBoanblit unctpyktax no Th. OcHOBHBIE CBEJICHUS O CTPOSCHUU
aToma.

OnexrpoHHas 0001049Kka. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI09€K IIEPEXOIHBIX 3JIEMEHTOB.

Ilepnonnueckuit 3aKoH U nepuoanueckas cucrema J[.M.
Menneneesa

BxonHoi tect

HMonnas xumu4deckas cBs3b

KoBanenTHasg Xxummueckas CBS3b.

Njo|o s

Merainueckas cBsi3b. Bogopoanas cBsa3b. Enunas npupona
XUMHUYECKUX CBSI3EH.

PRk

®

Kounrpoabsnas padora Nel «Ctpoenue atoma. Buasr csizny.

HOJ'II/IMepBI OPraHu4CCKUC 1 HCOPraHN4CCKUC

10.

HOJII/IMepbl OpTraHU4Y€CKUC U HCOPIraHNMYCCKUC

11.

I"a3000pa3HbIe BelecTRa.

12.

IIpakTnueckas padora Nel «llonydeHue, pacrio3HaBaHue 1
coOHpaHue ra3oBy.

PR R R e

13.

)KI/II[KI/IG BCIICCTBA.

14.

TBep/pIe BelecTBa

15.

Z[I/ICHepCHBIe CHUCTCMBI U paCTBOPHI.

16.

Cocras BemectBa. Cmecu.

17.

IIpakTnyeckas padora Ne2 «OmnpeneneHue miactmace u
BOJIOKOH).

S

18.

KountpoabHnas padora Ne2 o teme: «ArperaTHble COCTOSHUS
BEIIIECTB)

19.

[TonsTre o xumMuyeckoi peakiuu. Peakum, naymme 6e3
H3MEHEHHS COCTaBa BEIISCTB.

20.

Knaccudukanms XuMruuecKux peakiiuii, mMpoTeKatomuX ¢
U3MEHEHHEM COCTaBa BEILISCTB.

21,

CKOpOCTh XMMHYECKOM PEaKINH.

22.

O6paTI/IMOCTL XUMHUYCCKUX peaxunﬁ. XUMHYECKOe paBHOBECHC,
YCJI0BHUA €ro CMCIICHU .

23.

Ponb BOABI B XUMHUYECKUX peakuusax. Teopus 31eKTpOIUTUYECKON
JIUCCOLAIIHH.

24,

I'maponus.

25.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITH. DIEKTPOIIH3.

26.

KonTtpouabHas pabora Ne3 o reme: «XUMHUECKHE PEAKII

27.

Meramibl.

[ P T T

28.

Hemeramisl.

29.

OKCI/IIH:I . Kucnotnr

30.

IIpakTuyeckas padora Ne3 «PemieHne 3kcriepuMEHTaIbHBIX 3a/1a4
10 OTIPEJIETICHUIO CBOMCTB KUCIIOTY.

31.

OcuoBanus. Coau




32.| l'onoBas koHTpOIBHAS paboTa 1

33.| 'eneTnueckas cBsA3b MEXIy KJacCaMd HEOPTaHUYECKHX U 1
OpPraHUYeCKUX BELIECTB.

34.| I'enetnyeckas CBS3b MEXIy KjacCaMi HEOPraHUYECKUX H 1

OPraHNn4YC€CKUX BCIICCTB.

NTOI'O

34







