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PABOYAS ITPOT'PAMMA 110 XUMHMA 10-11KJTACC
(0a3oBblii ypoBeHBb)
2018-2020 y4eOHbIii roa

W3yuenne xumMun Ha 6a30BOM YPOBHE CpPeTHETO (ITOJTHOT0) 001Iero 0Opa3oBaHus HAPaBIEHO
Ha JIOCTWKECHUE CICAYIOIINX Yelell:

*

OCBOCHHME 3HAHMI O XMMMYECKOH COCTaBJISIOLICH €CTECTBEHHOHAyYHOM KapTHHBI MMpA,
BAKHEHUIINX XUMUYECKUX IOHATHAX, 3aKOHAX U TEOPUSX;

OBJIa/IcHHe YMEHUSIMH IIPUMEHSTh IOJy4E€HHbIE 3HAaHUS 1J11 O0OBSICHEHUs Pa3HOOOPa3HbIX
XUMHUYECKUX SBJIICHUM U CBOMCTB BEILECTB, OLICHKU POJIM XUMUHU B Pa3BUTUHA COBPEMEHHBIX
TEXHOJIOTUH U MOJIyYEHUU HOBBIX MAaTE€PUAJIOB;

Pa3BUTHe O3HABATEIBHBIX MHTEPECOB M HMHTEIUIEKTYyaJbHBIX CHOCOOHOCTEH B mporiecce
CaMOCTOSITEJILHOI'O NPUOOPETEHHs] XMMUYECKUX 3HAHUN C HCIOJIb30BAHUEM DPA3JIMYHBIX
MCTOYHHUKOB MH(POPMALIUH, B TOM YHCII€ KOMITBIOTEPHBIX;

BOCIIMTAaHUe YOEXIEHHOCTH B IO3UTHBHOM pPOJM XUMHM B IKH3HH COBPEMEHHOIO
o01miecTBa, HEOOXOAMMOCTH XUMUYECKA T'PAMOTHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO U
OKpYKaIoILeH cpelie;

NpUMeHeHHe MOJIy4YeHHbIX 3HAHUI U YMeHM# JU1si 0€3011aCHOTO UCII0JIb30BAHUS BELLIECTB
U MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE U Ha MPOU3BOJCTBE, PELICHUS NPAKTUYECKUX
3a/1a4 B IIOBCEIHEBHOW KW3HM, NMPEAYNPEKICHUSA SBICHUM, HAHOCAIIUX BPEX 310POBBIO
YeJI0BEKA U OKPYKAIOILEH Cpefie.

. BocmuraTeabHbIE 3aa4YM:

® BOCNMTaHME€ OTHOIICHUA K XMMHHU KaK K OJHOMY U3 (bYH,I[aMeHTaJIbHBIX KOMIIOHCHTOB

€CTCCTBO3HAHUA U IJICMCHTY o6meqen0BequK0171 KYJIbTYPBbI;

® IIpUMMEHEHHE MOJYUYEHHBIX 3HAHHHA H yMeHI/Iﬁ JIA 0€e30MacHOro HCIOJIL30BaHUSA

BCIIECTB M MATCpUaIOB B 6I>ITy, CEJILCKOM XO3SIMCTBE M Ha MMPOMU3BOJCTBC, PCIICHUA
NPaKTUYECKUX 33]a4 B MOBCEIHEBHOHN JXM3HH, NMPEAYNPEKICHHUS SBICHUN, HAHOCSIIUX BPEI
3I0POBBIO YEIIOBEKA M OKPYXKAIOIICH cpejie.

Tpeﬁonaﬂnﬂ K 3HAHUAM yYalluxcs:
Bpe3yﬂbmame U3YUCHUA XUMUU HA oazoeom Ypoene yuenHukK 00ICeH

3HATH/MIOHUMATH

6adcHel e XumuiuecKkue NOHAMUA . BEIeCTBO, XUMUUECKUH JJIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTENIBHBIE aTOMHAasi M MOJIEKYJISIpHAs MacChl, HOH, aJUIOTPOIUS, H30TOIbI,
XUMHYECKasl CBSI3b, AJIEKTPOOTPUILIATEIBHOCTh, BaJE€HTHOCTh, CTENEHb OKUCIJIEHHUS, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIH 00bEM, BELIECTBA MOJEKYJISPHOTO U HEMOJIEKYJISPHOIO
CTPOEHHS, PAaCTBOPHI, IJEKTPOIUT U HEIIEKTPOIUT, SJIEKTPOJIUTUYECKAs TUCCOLUAINS,
OKHCITUTENb W BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAaHOBJECHHE, TEIIOBOH 3(PQeKT
peakiuu, CKOpPOCTh XHUMHYECKOW peaklMM, KaTallu3, XHMHUYECKOE€ pPaBHOBECHE,
YIJIEPOJHBIN CKeNeT, (yHKIMOHAIbHAs TPYIINa, U30MEpHUs, TOMOJIOTHUS;

OCHOGHbIE 3AKOHbl XUMUW. COXPAHEHUS MAacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

OCHO6Hble Mmeopuu XuMuu. XUMHUYECKON CBS3H, IIIEKTPOJUTUYECKOW JUCCOLMALNH,
CTpOEHMS OpraHnyeckux coennHeHuii A.M. bytieposa

sayicHelluiue éeuwiecmea u mamepuasivl. OCHOBHBIC MCTAJUIbl U CILIABBI, CEpHAs, COJIAHAas,
a30THasd M YKCYCHasd KHCJIOTBI, IICJIOYH, aMMHAaK, MHUHCPAJIbHBIC y)106peH1/1$1, MCETaH,



OTHJICH, AalleTHJIeH, OCH30J, JTAaHOJ], JKUPBI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKU, HICKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KAy4yKH, TIJIaCTMACCHI,

yMeTh
Ha3blgamp  V3yYCHHBIC  BEIIECTBA MO0  «TPHUBHAJIBHONY» WMIM  MEXKIYHAPOIHOM
HOMEHKJIAType;

onpe@eﬂﬂmb: BaAJICHTHOCTb M CTCIICHb OKHUCJIICHHUA XHWUMHYCCKHX OJICMCHTOB, THII
XMMHYECKOH CBSI3U B COCOIMHCHUAX, 3apsaa MOHA, XapaKTEp CpE€Abl B BOJHBIX pacCTBOpax
HCOPTaHUYCCKUX COG,Z[I/IHCHI/Ifl, OKHCJIIMTCIIb U BOCCTAHOBUTCIIb, IPUHAJIC)KHOCTD BCIICCTB
K pa3jiIn4HbIM Kj1acCaM OPraHu4C€CKHUX CO€,I[PIH€HHI>1;

Xapakmepu3oeams:. SJIEMEHTHl MaJbIX MEPHUOAOB MO HMX IOJOKEHUIO B MEPUOJIMYCCKOU
cucteme J[.M.MenneneeBa; oOmue XHMMHYECKHE CBOWMCTBA METAUIOB, HEMETAJLIOB,
OCHOBHBIX KJIaCCOB HECOPraHMYECKUX U OPraHUYeCKHX COCAUHEHUH; CTPOCHHE U
XAUMHUYECKUE CBOUCTBA HU3YYCHHBIX OPTraHUYCCKUX COCIII/IHGHI/If/'I;

00bACHAmMY . 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS; IPHUPOLY
XMMHUYECKON CBSI3M (MOHHOM, KOB&JIEHTHOH, METAJUIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaKuH U MOJOKEHHUS XUMUIECKOTO PaBHOBECHUS OT Pa3IHYHBIX (PAKTOPOB;

6bINOJIHAMD Xumuueckuil IKcnepumernm 1o pacrio3sHaBaHHUIO BaKHCEHIIINX
HCOPIraHUYCCKUX U OPraHNYCCKHUX BCIUICCTB,

npo6ooums CaMOCTOSITENIbHBI IMOUCK XUMHUYECKOM HH(OpPMalUK C HCIOJIb30BaHUEM
Pa3IUYHBIX HWCTOYHUKOB (HAYYHO-NIOMYJISIPHBIX W3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HUCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM Ui OO0pabOTKU U
nepeaayr XUMHIECKOW HHPOPMAIIUH U €€ MPEJICTABICHHUS B Pa3InYHbIX (hopMax;

HCII0JIb30BATHh HpHOﬁpeTeHHbIe SHAHU{l U YMCHUSA B HpaKTH‘IeCKOﬁ AEeATECJIbHOCTH H
NMOBCETHEBHOM KU3HU JUJIA:

00BSICHEHUST XUMHUYECKHUX SIBJ'ICHI/If/'I, MPOUCXOAAIIHNX B IIPUPOJEC, 6I)ITy " Ha IMPOM3BOACTBE;

OnpeaAcIICHUA BO3MOXKXHOCTU IMPOTCKAHHUA XHUMHUUYCCKUX npeBpameHm‘/'I B Ppa3jIMYHbIX
YCJIOBUAX U OLCHKHU UX HOCJ'IC,I[CTBPIﬁ;

9KOJIOTUYCCKU I'PaMOTHOTI'O IMTOBCACHUS B OKPY)KaIOH_ICﬁ cpeac;

OLICHKH BIIMSIHUASL XUMUYECKOTO 3arpsi3HEHMs OKPYKAIOLIEH Cpebl Ha OpraHU3M YeIOBEKa
U IPYTHE )KUBBIE OPTraHNU3MBI;

Oe3omacHoro oOpalleHHs C TOPIOYMMH M TOKCHUYHBIMU BEIECTBAMH, JaOOPAaTOPHBIM
o0opynoBaHuEM;

IMPUT'OTOBJICHUS PACTBOPOB 3aJlaHHOM KOHIOCHTpPAIIUN B 6BITy U Ha ITPOU3BOACTBC,

KpHTHHGCKOﬁ OIICHKU JOCTOBCPHOCTU XUMHYECKOMN I/IH(I)OpMaI_[I/II/I, HOCTyrIaIOH_[eI\/’I nu3
Pa3HBIX UCTOYHUKOB.

COAEPKAHHUE yuyeOGHOro npeamera

Bba3zoBblii ypoBensb. 10—11 kiaccenl

Cooepirrcanue Kypca xapakmepuszyemcs Ue10CMHOCMbIO u

cucmemHocmbsio yueﬁnozo npedmema, Ha o0ceé0eHue Komopozco omeeoeHo

HeboNbUIOe, HCECMKO NUMUMUPOBAHHOE Y4YeOHnoe epemsa. Omoopannoe o0
0a306020 00yUeHUA XUMUU COOEPIHCAHUE NO380JIA€m U3YUAmMb €20 6 pexcume 1
uaca ¢ neoenio. B nocneonem ciyuae y ooyuarouyuxca noOAGUMCA 603MOIHCHOCHLD



He npoxooums, a U3zy4Yams, He 3HAKOMUMbCA, A YCEAUBCAMb IMO COOEPHCAHUE.
OcoOeHHO 8aXICHO IMO O mex YUAuWuUxca, KOmopvle He umerm
6O3MONCHOCHU U3YUAMb XUMUIO HA Y2IYyONeHHOM ypoeHe (U3-3a OmCymcmeust
MaKkux Kaiaccoe 6 uiKoJjie), HO mem He MeHee coduparomcs coasams eOuHblil
20Cy0apCcmeeH bl IK3AMEH O XUMUU.

Kypc uemko oenumcsa na oee pasuvie no omeeoeHHOMY HaA UX U3YYeHUE
6PEMEHU YACMU: OP2AHUYECKYIO XUMUIO U OOULYI0 XUMUIO.

CmpyKkmypupoeanue Kypca Op2aHUYECKOU XUMuu onpeoensaemcsa uoeei
pazeumun  yuaujuxca HenpoQuUIbHLIX KIACCO8 CPeOCmeamu y4edHOo20
npeomema. C yenvro ycuienHus poju OeOyKyuu 6 00yUeHUU XUMUU GHaydajle
oaomcesa Kpamkue meopemuuecKue C6e0eHus 0 CmpoeHuu, Kiaccupuxkayuu,
HOMEHKlamype Op2aHU4YecKux 6eujecme, O0COOeHHOCMAX PpeaKuyuil ¢ Uux
yuacmuem.

Cdhopmuposannvie maxkum ooOpazom meopemuyecKue 3HAHUA 3amem
paszeusaiomca Ha PaKmoa02uuecKkom mamepuaie npu paccMompeHuu Kiaccos
opzanuyeckux coeounenuu. B ceoro ouepeob maxoit nooxoo nozeonsem u
2nyooce uzyuumev camu Kiaccvl. Taxk, OCHOBHblEe NONOINHCEHUA Mmeopuu
XUMUYECKO20 CMPOEHUsa opzanuveckux coeounenuii A. M. Bymnepoesa
3AKPEnnAIOMCA Npu U3YUEeHUU Y2ne6000p0008 (A/IKAHO08, AlKEH08, OUEHO8,
WIKUHOB, APEeHO08) U UX NPUPOOHBIX UCHOYHUKOE (RpupooHozo 2aza, Hepmu u
KAMEeHHO020  y2iia), KUCIOPOOCOOEPHCAUUX  OP2AHUYUECKUX  COCOUHEHUIL
(cnupmoes, ¢enona, anvoecudos, KapOOHOBLIX KUCIOM, CLONHCHBIX IPUpos,
HCUPOB U Y2]1€60008) U A30MCOOEPHCAULUX OP2AHUUECKUX COCOUHEHUIL (AMUHOE,
AMUHOKUC/IOM, 0€NK08 U HYKIeuHoewvlx Kuciom). Pazoen «Xumusa u ryncuznwvy,
20e oOyuawwuecs 3HAKOMAMCA C MAKUMU GANCHLIMU 6 NPAKMUYECKOM U
OUON0ZUUECKOM OMHOUWICHUU 8eU4eCMEAMU U MAMEPUANAMU, KAK NI1ACHMACCHL
U 60/10KHA, (hepmenmbl, BUMAMUHBL, 20PMOHBL U JIeKaAPCMEa.

Ocnognvim Kpumepuem omoopa dakmuueckozo mamepuana Kypca
op2anuyecKou xumuu A6NAEmMcs uoesn peanuzayuu
NPAKMUKOOPUECHMUPOBAHHO20 3HAYCHUA O00BEeKMO8 OpPZAHUYECKOU XUMUU
(coedunenuil u peaxkyuii).

Hoesn o eedywient poau meopemuuecKux 3HAHULL 6 npoyecce NO3HAHUA MUpa
eeuyecme u peakuyuil cmaia OCHOGHOU U O KOHCMPYUpPOB8aHus Kypca oowieil
xumuu. Ha ocnogée eOunvix nouamuii, 3aKOHO6 U mMEOPUN XUMUU Y
CMapuieKnaccHuKo8 opmupyemcsa yeaocmuoe npeocmagieHue 0 XumuiecKoul
HayKe, 0 XUMUYECKOU KapmuHe mupa, KakK COCMAEHOU uacmu eoOuHoll
ecmecmeeHHOHAYUHOl KapMUHbl MUpa.

B Kypce obwen xumuu enauane yenyonaromca u pacuiuparomcsa 3HaHus,
ROJIYYEHHBbIE 00YUAIOUWUMUCA U3 KYPCA OCHOBHOU UWIKOJIbl, O CHPOEHUU amoma
u eeugecmea na ocnoee Ilepuoouueckozo zaxona u Ilepuoouueckoii cucmemot
. H. Menoeneesa, odwux ceolcmeax Kiacco8 OpP2AHUYECKUX U
HeopzanuuecKux coeouHenuil (kucinom, ocHoeanuil, amgomepnwvix
COeOuUHeHUuIl) 6 ceeme meopuu 3INeKmpoaumuueckou ouccovuavyuu. /lanee
paccemampueaemcs KiacCuPuKkayus Xumu4eckux peaKyuil 6 Op2aHu4eckKou u
HeopzaHuuecKoll Xumuu. 3aeepuiaem Kypc U3yYeHUe 2eHeMUUEeCKOUl C8A3U
MeHCOy OP2AHUYEeCKUMU U HEOP2AHUUECKUMU 6EU4eCEAMU.



OPTAHHUYECKASA XUMHUA (10 knacc)

Teopnﬂ CTPOCHHUA OPraHUIECCKUX coeTUHEeHHN I

I[Ipenmer opraHnyecko XUMUM. MeCTO U 3HaY€HUE OPraHUYe€CKOW XUMHUU
B CHUCTEME €CTECTBEHHBIX HayK. BaneHTHOCTh. Xumnueckoe crpoeHue. OCHOBHbIE
IOJIOKEHUSI TEOPUU CTPOEHUsSI OPraHUYECKUX COEIUHEHUU. Yenepoowwiii ckenem
opeanuveckou monekynvl. Kpamnocmo xumuueckou céazu. I3omepusi 1 U30MepPHbI.

YrieBoaopoabl  UX NPHUPOIAHbIE HCTOYHUKH

Agnkansbl. [lpuponnsiii ra3, ero cocraB M NPHUMEHEHHUE KaK HMCTOYHHKA
SHEPTUM M  XUMHYECKOTO  ChIpbs. [ OMOJOTrMYECKHMM psii  MpeaesibHBIX
YIJIEBOAOPOJIOB. M3oMepuss U HOMEHKJIaTypa ajikaHOoB. MeTaH M dTaH Kak
npeacTaBuTenn ajkaHoB. (CBoicTBa (ropeHHUE ,peaklMy 3aMelIeHHs, IHPOJIU3,
nerunpupoBanue). llpumenenue. KpekuHr u u3oMmepusanusi ankaHOB. AJIKUIbHBIC
paaukanel. MexaHu3M cBOOOHOPAIUKAIBLHOTO TAJIOTCHUPOBAHMS AJTKAHOB.

A 1K e H bl. dmunen Kkak npeocmagumensv ankenos. Iloayuenue smunena 6
nRPOMbBIULTIEHHOCIU (Oecuopupoeanue  mana) u 6 Jabopamopuu
(Oecuopamayun smanona). Ceoitcmea (copenue, opomuposanue, cuopamayus,
noaumepuzayus, okucienue pacmeopom KMnO4) u npumenenue 3munena.

Honusmunen. Ilponunen. OcHo6HbIE ROHAMUA XUMUU GbICOKOMOJIEKYIAPHBIX
coeounenuil. Peakyuu noanumepuzayuu.

Huenvi. Bymaouen u u3zonpen Kak npeocmasumeniu Ouenos. Peaxuyuu
npUCOeOUHeHuss ¢ yuacmuem CORPANCEHHBIX OueHoe (Opomuposanue,
nonumepuzayus, 2uUOpPoOalozeHuUposanue, cuopuposanue). Hamypanouolii u
cunmemuueckuii Kayuyku. Pezuna.

Ankunwvl. Ayemunen Kak npeocmasumenv aikunos. Ilonyuenue ayemunena
Kapouonvim u memanogvim cnocooamu. Ilonyuenue kapouoa Kaivyus.
Ceonicmea (20penue, Opomuposanue, uopamauyus, mpUMeEPU3IAUUL) U
npuMeHeHue ayemuiena.

A p e H bl. beH3on kak npejacrTaBuTedab apeHOB. CoBpeMeHHbIE IpeACTaBICHUs
0 ctpoeHuu OeHzosa. CBoiicTBa OeH301a (ropeHrne, HUTPOBAaHUE, OpOMUPOBAHUE) U
ero NpuMeHeHHe.

Hedtpr ucnocobs ee nepepadborku. CocraB HepTu. [lepepaboTka HEepTH:
MeperoHKka M KpeKUHr. PudopMuHr HU3KOCOPTHBIX HedrempoaykToB. Ilonstue 06
OKMAHOBOM HUCIe.

Kucsopoacoaep:kaiue opraHuveckne coeTuHeHNsl

Cnup moi. Memanon u ymanon Kak npeocmagumenu npeode1bHblX
oonoamomuwvix cnupmos. Ceoiicmea ymanoa (2openue, OKUcCIeHue 6 aaboecuo,
oecuopamauus). Ilonyuenue (0posrrcenuem 2110K036l U cuopamayuerl Imuiena)
u npumenenue manona. Dmunenenuxkons. Inuyepun kKax euge o00uH
npeocmagumenb MHOZO0AMOMHBIX cnupmoe. Kauecmeennasa peaxuyus na
MHO20aMOMHbBIE CHUPMIbL.

D e n 0o a. Honyuenue ¢penona uz Kkamennozo yzia. Bzaumnoe enusanue
amomoe 6 MmoJeKyne penona (ezaumooeiicmeue ¢ OpPOMHOU 6000U U
2uopokcuoom nampus). Ilonyuenue u npumenenue gpenona.



Anvoecuovt. Dopmanvoecud u auyemanvboeud Kaxk npeocmasumeiu
anvoe2udos. Ilonamue o kemonax. Ceoiicmea (peakuyus OKUC1eHUsA 6 KUCA0mYy
U 60CCMAHOB/IEHUA 6 CRUPM, peaKyus RNOoJUKOHOeHcauuu gopmanvoezuoa c
genonom). Ilonyuenue (okucnenuem cnupmos) u npumenenue popmaivoezuoa
u ayemanvoezuoa. Venonoghopmanvoecuonvle naACMMAaAcCCy.

Kapoonosvie «kucnomwsi. Ykcycnaa Kucioma Kak npeocmasumend
npeoenvbHblX  0OHOOCHOBHBIX  KapoOonoevlx Kucinom.Ceoicmea yKCYCHOI
Kuciomel  (83aumooencmeue ¢ MEemMAilaMu, OKCUOAMU  Memaslos,
2UOPOKCUOAMU MEMAN06 U CONAMU; peakyusn smepudurkayuu). Illpumenenue
YKCYCHOU KUcji10mul.

Cnoxuble dPups U X U P bl. Croxable 3PUPBI KaK MPOIYKTHI
B3aUMOJICUCTBUS KUCJIOT CO CIIUPTaMU. 3HAUCHUE CIIOKHBIX 3(PUPOB B MPUPOAEC U
JKU3HM 4enoBeka. OTaesibHbIe NPEACTaBUTENM KUCIOT MHOIO CTPOEHMS: OJIEMHOBAs,
JMHOJIEBAs, IMHOJIEHOBAs, aKpUJIOBasi, IIlaBeieBast, OEH30MHasL.

JKupbl Kak cIioxxHble 3(GUPH TIHIEPUHA W KUPHBIX KapOOHOBBIX KHCIOT.
PacTutenpHbIe U )KUBOTHBIC KUPBI, UX cOcTaB. [ 'MAPOIU3 WM OMBUICHHE >XHPOB.
Mpeina. Cunrerndeckue moromue cpenctsa (CMC). IlpuMmeHeHne KUPOB.

Yeneeoovr. Ionamue 06 yeneeooax. Inwkoza kaxk npedcmaeumens
Mmonocaxapuoos. Ilonamue o0 060ICMBEHHOIl (QYHKUUU OP2AHUYECKO20
COCOUHEHUSA HA npuUMepe CE0UCME 2/II0KO03bl KAK anb0e2uda U MHO20AMOMHO20
cnupma — anvoezudocnupma. bposwenue 2nwkozvl. 3nauenue u npumenenue
2110K03bl. DpyKmo3a KakK uzomep 2110Ko3bl.

Caxapo3sa kak npeicTaBuTelNb qucaxapuaoB. [IponsBocTBo caxapa.
Kpaxman u yennrwonosza kaxk npeocmaeumenu noaucaxapuoos. Cpagnenue
ux ceoicme u ouonozuueckasn ponav. Illpumenenue ymux noaucaxapuoos.

A30TcoepKaIIHe OPraHnYecKue COeTMHEeHHUsI

AMMUHBL MeTUIaMUH KaK IpeacTaBUTENb anupaTHIeCKuX aMUHOB M aHWJINH
— Kak apoMaTtu4eckux. OCHOBHOCTh AMHUHOB B CPAaBHEHHUH C OCHOBHBIMH CBOMCTBaMH
aMMuaka. AHUJIMH U €0 CBOMCTBA (B3aUMOAEHCTBUE C COISTHOM KUCIOTOW U OpOMHOM
BOJ0M). B3auMHOe BIMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX COEIMHEHHI Ha
npuMmepe aHwinHa. [lomydyenune anununa no peakuuu H. H. 3ununa. Ilpumenenue
AHWIMHA.

AMMHOKHUCHOTBI. [JIMUMH W ajJaHUH KaK IPEeJACTaBUTEIM MPUPOTHBIX
aMUHOKHMCIOT. CBOMCTBa aMHUHOKHUCIOT Kak aMQOTEpHbIX OPraHUYEeCKUX
COeIMHEHUN (B3aMMOJIEHCTBHE C IMIejJodyaMu M Kuciotamu). OcoOGeHHOCTH
JUACCOLMAllMM  aMMHOKHMCJIOT B  BOJHBIX pacTBOpax. bHIIONsIpHBIE  HOHBIL.
OO6pa3oBaHue IOJMUIENTHA0B. AMHUHOKAIpOHOBas KHUCJIOTAa Kak MPEICTaBUTENb
CUHTETUYECKUX aMUHOKHUCIOT. [IOHATHE O CUHTETHUECKHUX BOJIOKHAX Ha IIPUMEpPE
KarnpoHa. AMUHOKHCIOTBI B TpUpojAe, HUX Ouonorudeckas poiib. HezameHumbie
AMUHOKHCIIOTHI.

benku. bBenku kaxk noaunenmudvli. Cmpykmypa 0eaK08blX MOJIEKYIl.
Ceoiicmea 6Oenkoe (2openue, 2uoponus, yeemuwle peaxyuu). buonozuueckasn
POIb DenKoe.

Hykneumnoeow ek ucaombw. Hkneunogvle Kuciomol Kak
noaunykineomuovt. Cmpoenue nykneomuoa. PHK u /IHK ¢ cpasnenuu. Hx
DPONb 6 Xpanenuu u nepeoaue HacjieocmeenHnou unpopmayuu. Ilonamue o
2€HHOUl UHJICeHePUU U OUOMEXHOI02UU.



Ienemuueckasa ceésa3b MeHcoy KJaccamu 0 p 2 a HUuUeCKuUx
coeounenuit. Ilonamue o cenemuueckoil c8A3uU U 2EHEMUYECKUX PAOAX.

XUMHA U KU3HD

IInacmmaccol u eéonoxkna. llonumepuzayus u nOIUKOHOEHCAUUA KAK
CROCOObL NOJIyYeHUs CUHMEMUUYECKUX 6blCOKOMOJIEKYIAPHBIX COCOUHEHUIL.
Ionyuenue ucKyccmeeHHbIX 8bICOKOMONEKYAAPHBIX COCOUHEHUN XUMUYECKOU
Mmoougpuxkayueii npupooHvix noaumepos. Cmpoenue noaumepos: JAUHEUHOe,
npoOCMpanHcmeeHHoe, cemuamoe.

Ilonamue o nanacmmaccax. Tepmonnacmuunvie u mepmopeaKmugHsle
noaumepuvt. Omoenvuvle npeocmasumenu CUHMEMUYECKUX U UCKYCCHMEEHHBIX
noaumepos: ¢henonogopmanvoecuonvie cmonvl, NOAUGUHUIXTIOPUO, MePIIoH,
uennyiouo.

ITonsitTue O XWMHYECKMX BOJIOKHax. HarypajibHble, CHHTETHYECKHE U
UCKYCCTBEHHBIE BOJIOKHA. KiaccuduKaryst ¥ OTJAe/IbHBIE TIPEACTABUTEIN XUMUYECKUX
BOJIOKOH: aIlleTaTHOE (TPHALETATHBIN IICIK) U GUCKO3HOE, GUHUIXAOpUOHOe (XA0pun),
noaunumpunvroe (Humpon), noauamuonoe (kanpow, nHaiiown), norusguproe (rascar).

@D epmenmol. DepmeHmobl KAK OU0102UYECKUE KAMATIUIAMOPBL GE/IKOBOIL
npupoowt. Ilonamue o pH cpedvi. OcobenHocmu cmpoeHus u CceoiUcme
(cenexkmuenocmos u  IhPexkmuenocms,  3a6UCUMOCHL  OCUCMEUS  OM
memnepamypet u pH cpeovt pacmeopa) pepmenmos no cpasnenuro c
HeopzaHuuecKkumu Kamaauzamopamu. Posb depmenmos 6
IHCUZHEOEAMENbHOCMU JHCUBBIX OPZAHUMOE U RPOU3EOOCHIEeE.

B u m a m u n vi. Illonamue o eumamunax. Buowvr eumamunnoil
neoocmamounocmu. Knaccugpuxkauyua eumamunos. Bumamun C Kak
npeocmagument 6000PACMEOPUMBIX GUMAMUHOE U eumamun A Kak
npeocmagument HCupopacmeopuUMblX 6UMAMUHOB.

I'op m 0o n vi. Ilonamue o0 20pmMoHax KAk OuU0102UYECKU AKMUBGHbBIX
éeuiecmeax, GblNOJIHAINUWUX IHOOKPUHHYIO PEYSIAUUIO HCUZHEOEeAMmeabHOCMmU
opzanu3mos. Baocicneiiuiue ceoiicme azopmonos: ewvicokasa puzuonocuueckas
AKMUGHOCMb, OUCMAHWUOHHOE Oelicmeue, Ovicmpoe pa3pyuieHue 6 MKAHAX.
Omoenvnovle npedcmagumenu 20pMOHO8: UHCYIUH U adpenanuH. IIpogpunakmuka
caxapnozo ouadvema. Ilonamue 0 cmepouoHvixX 20pMOHAX HA RpUMeEpe NOJIOGHIX
20PMOH08.

Jlexapcmea. J/lekapcmeennan xumusa: om ampoxXumuu u gapmaxomepanuu
00 xumuomepanuu. Aumuébuomuxku u oucoaxmepuos. Hapkomuueckue
eeuyecmea. Hapxomanus, 6opvoa c neit u npogunaxmuxa.

HCKyCCWlGeHHble Uu curmemu4yecKue opeanudeckue coeounenus

IThacmmaccol u 6onokna. llonumepuzayua u noauKoOHOeHcayus KakKk
CROCOObI NOAYyUeHUs CUHMEMUYECKUX BbICOKOMOJIEKYAAPHBIX COeOUHEHUI.
Ionyuenue ucKyccmeeHHbIX 6bICOKOMONEKYAAPHBIX COCOUHEHUU XUMUYECKOU
Moouukayueir npupooHvixX noaumepos. Cmpoenue noaumepos: JIUHENHOe,
npocmpancmeenHoe, cemuamoe.

Ilonsamue o naacmmaccax. Tepmonnacmuunvlie U MePMOPEAKMUBHDBIE
nonumepuvl. OmoenvHble npeocmagumenlu CUHMEMUUEeCKUX U UCKYCCHIGEHHBIX
noaumepos: ¢hernonogpopmanvoezuonvie cmMonvl, NOJAUBUHUIAXTOPUO, medhioH,
uennynouo.



ITonsiTHE O XWMHYECKMX BOJIOKHax. HarypajibHblC, CHHTETHYCCKHE U
HCKYCCTBEHHBIC BOJIOKHA. Kimaccudukamnust 1 OTAe/IbHBIE MPEACTABUTEIN XUMHUYCCKUX
BOJIOKOH: alleTaTHOE (TPHALETATHBIN IICIK) U GUCKO3HOE, GUHUIXIOPUOHOe (XI0pun),
noaunumpunvroe (Humpon), noruamuonoe (kanpow, Hatlion), norusuproe (rascam).

Pewenue 3a0au no opzanuueckoui xumuu. Pewenue 3aoau na 6v1600
dopmynel opcanuueckux eewecme nO HPOOYKMAM C2O0PAHUA U MACCOBLIM
00AM IIEMEHM 06,

Hemoncmpauyuu. Ilnaenenue, ooOyziueanue u 20peHue Op2aHuU4ecKuUx
eeujecme. Moodenu  monaekyn  npeocmasumenieil  pa3iUYHBIX  K1ACCO8
opzanuueckux coeounenuii. Iopenue memana, IImuieHa, ayemujieHd.
Konnekuyua oopazyoe nedpmu u negpmenpooykmos, KaAMEHHO20 Yeisa U
nPOOYKM OB KOKCOXUMUYUECKO20 npou3zeoocmea. OKucienue cnupma 6 aab0ezuo.
Kauecmeennwvie peakyuu na muozoamomusie cnupmeol. Peakyusn «cepeopanozo
3epKkana» anvoecudoe u 2arKo3vl. OKucienue anboecuoosé u 2iKo3vl 6
Kucnomy c¢ nomougpito cuopoxcuoa meou (II). Kauecmeennas peaxyus na
kpaxman. Konnekuyusa nanacmmacc u uzdenuut u3 Hux. Konnekuus
UCKYCCHBEHHBIX 60JIOKOH U u3zdenuil u3 Hux. Pacmeopenue u ocarxcoenue
oenkos. Ileemuvie peakuuu 6enxos. I'openue nmuuvezo nepa u wepcmaHou
Humu. Mooenv monexkynvr /JHK. Konnekuus naacmmacc, cuHmemuuecKux
60JIOKOH U U30€Ull U3 HUX.

Jlabopamopnvie onvimuvl. O3HaKomaenue ¢ Koanekyuen oopa3yos Hegpmu,
KameHHozo y2ns u npooykmoe Pacmeopenue cauyepuna 6 600e u
eé3aumooeiicmeue ¢ cuopokcuoom meou (II). Ceoiicmea yYKCycHOUl Kuciombl,
obwue co ceolicmeamu MUHEPANbHBLIX Kucilom. Bzaumooeiicmeue 2nwko3vl u
caxapo3vl ¢ cudpokcuoom meou (II). Kauecmeennas peaxuyus Ha Kpaxmai.
O3naxkomnenue ¢ Koanekyuei naacmmacc u uzoeauil uz Hux. Oznakomienue c
KoJi1eKyueil UCKYCCHEEHHBIX 60JI0KOH U u3zoenuili uz Hux. Pacmeopenue oenkoe
6 6o0e.

OBIIAA XUMMUA (11 kaacce)

Crpoenne BemecTtBa u nepuoanyeckuii 3axkon /I. U. MenaeneeBa

Omkpovimue JI. H. Menoeneeevim Ilepuoouueckozo 3aKoHna.
Ilepevie nonvimku Kinaccuukayuu xumuyeckux rnemenmos. Baswcneiiwue
NOHAMUA XUMUU: AMOM, OMHOCUMETbHAA AMOMHAA U MOJIEKYAAPHAA MACCHL.
Omxkpoimue /]. H. Menoeneeevim Ilepuoouueckozo 3axkona. Ilepuoouueckuii
3axkon 6 popmynupoexe /]. H.Menoeneeasa.

Ilepuoouueckan cucmema J[. U. Menoeneesa. Ilepuoduueckasn
cucmema Jl. U. Menoeneesa kak zpagpuueckoe omooparxicenue Ilepuoouuecxkozo
3akona. Paznuunvie eapuanmur Ilepuoouueckoit cucmemut. Ilepuoont u cpynnoi.
3nauenue Ilepuoouueckozo 3axkona u Ilepuoouueckoil cucmemoi.

Crtpoenue atoma. AToOM — cJIOkKHasA yacTuna. OTKPBITHE 3JIEMEHTAPHBIX
YacTHI] U CTPOEHUs aToMa. Aapo aToma: IpOTOHBI U HEUTPOHBI. M30TOonbI. M30TOIBI
BOAOPOAA. OJIEKTPOHBI. OJIEKTPOHHAas1 OO0O0J0YKA. ODHEPreTUYEeCKUH YpOBEHb.
OpOutanu: s- u p-, d-Opburtanu. PactipeneneHue 3JeKTPOHOB 10 IHEPTETUYECKUM



YPOBHSIM H OpOUTAIISIM. DJIEKTPOHHBIC KOH(PUTYpAIlUHM aTOMOB XHUMHYECKHX
AJIEMEHTOB. BasieHTHbIE BOBMOXKHOCTH aTOMOB XMMHUUYECKUXAJIEMEHTOB.

Ilepuoouueckuii 3axkon u cmpoenue amoma. Cospemennoe
nouamue XUMUYECKO20 /1emenma. Cospemennasn popmynupoeka
Ilepuoouueckozo 3axkona. Ilpuyuna nepuoduynocmu 6 U3MeHEeHUU CEOIICME
Xumuueckux 3nemenmos. OcobeHnocmu 3anoIHeHus IHEeP2emMuUYecKux ypoeHeil
6 I1eKMPOHHBIX 00010UYKAX AMOMOE REPEXOOHBIX INEMEHMO8. I1eKmpOoHHble
cemeicmea I1eMeHmos: s- u p-nemenmot; d- u f-snemenmeol.

Koséanenmnana xumuueckan ceéazv. Ilonamue o0 KOBATEHMHOU C8A3U.
Obwan 9J1eKMPOHHAA napa. Kpamnocmeo Ko6a/1eHmHou ceasu.
Ddnexmpoompuyamenvnocmes. Ilepekpovieanue r31eKmponnbIx opoumaneil, nu- u
cuema- ceazu. Koeanemmnaa nonapnas u KoBANeHMHAA HENONAPHAA
xXumuueckue ceéazu. QOOmenHbll U OOHOPHO-AKUERMOPHBLIHL MeXAHU3MbL
oopa3oeanusn  KoeaileHmHou  ceéazu. Bewecmea - monekynapuozo u
HeMONeKYAAPHO20 CMPOEHUA. 3AKOH ROCHIOAHCHIGA COCMABA O Geuiecme
MONIEKYAAPHO20 CIIPOECHUAL.

Honnas xumuyeckass cBsA3b. KaTuoHel M aHHOHBI. OHHas CBsI3p U €€
cBoiicTBa. MoHHas CBs3p KaKk KpalHUM Cilydald KOBAJICHTHOW IIOJSAPHOM CBS3H.
dopMyJibHas eIuHUIA BellecTBa. OTHOCUTEIBHOCTD JEJICHUS XMMHUYECKUX CBA3CH Ha
THUIIBI.

Merannuyeckass XuMHuecKas cBsi3b. OOmime Qui3nueckrue CBONHCTBAa METaJUIOB.
3aBUCUMOCTB 3JIEKTPOIIPOBOJHOCTH METAUIOB OT TemmepaTyphl. CrnaBbl. UepHble u
LIBETHBIE CILIABBI.

Bonoponnas xuMuueckas cBsA3b. BogopoaHas cBsi3b Kak 0COOBIN citydaid
MEXMOJIEKYJIIPHOTO B3auMOACUCTBHUsI. MexaHu3M ee oOpa3oBaHUs U BIMUSHUE Ha
CBOMCTBa BellecTB (Ha mpumepe BOJbBI). lcroiib30BaHWE BOABI B OBITY M Ha
IIpOU3BOJICTBE. BHYyTpUMOIIEeKyIsipHas BOJOPOIHAS CBsI3b U €€ OMOJIOTHYecKas poJib.

Tunvet Kpucmananuueckux pewemok. Kpucmannuueckana pewemka.
Honnvie, memaniuueckue, amomuvle U MONEKYIAPHbIE KPUCMAIIUUECKUE
peuwemku. Annomponusn. Amopguvie eeugecmea, ux omauuumenbHvle C60lCmaa.

Yucmuvie eewecmeéa u cmecu. Cmecu u Xumuyeckue cOeOUHEHUA.
TI'omozennvie u 2emepozennvie cmecu. Maccoeass u oodvemnas oonu
Komnonenmoe 6 cmecu. Maccoeas O0ona npumecei. Pewenue 3adau na
Mmaccogyro oonio npumeceil. Knaccugpurkayungeuwyecme no cmenenu ux4ucmomsal.

Hucnepcusie cuctemsl. [lonsatue aucnepcHoi cuctemsl. JlucniepcHas ¢daza u
nucnepcuoHHas cpena. Kiaccudukanust aucnepcHbix cucteMm.  KosmougHble
JIUCIIEPCHBIE CUCTEMBI. 30JIM U T€IU. 3HaYEHUE JUCIIEPCHBIX CUCTEM B MIPUPOJE U KU3HU
YyeJloBeKa.

ArperaTHbie COCTOSIHUS BeleCTB
OcHosnble noHATHA XuMu BMC: MmoHOMED, IONTUMED, CTPYKTYPHOE 3BE€HO, CTETICHb
MOJIMMEPHU3AIMH, CPEAHSAS MOJIEKYJIsIpHAs Macca, OCHOBHBIE CIIOCOOBI TIOTY4EHUS TTOJTMMEPOB,
HauboJsee HIMPOKO pacpOCTPaHEHHBIE MTOJIMMEPHI, UX CBOMCTBA U MPAKTUUYECKOE IPUMEHEHHE.
Azpezamnvie cocmoanusn eeuiecmea. I'azvl. 3axon Aeozaopo o0asn 2a3oe.
Monapnuuetit 06vem 2azoodpaznvix eeuwjecme (npu n. y.). /Kuoxkocmu.

Yucmole eewecmea u cmecu. Cmecu u XumuuecKkue coeOUHEHUS.
TI'omozennvie u 2emepozennvie cmecu. Maccosaa u ob6vemnasa o0oau
Komnonenmoe 6 cmecu. Maccosaa oonsa npumeceil. Pewenue 3adau na
Maccoeyio 00110 npumeceil.



Jucnepcusie cuctemsl. [lonsitue aucnepcHoi cucremsl. JlucnepcHas daza u
nucnepcuoHHass cpena. Kriaccudukanus aucnepcHeix cucrteMm.  KommongHeie
JMCTIIEPCHBIE CUCTEMBI. 30J11 U T'€JIU. 3HAUE€HUE AUCIIEPCHBIX CUCTEM B IIPUPOJIE U KU3ZHU
YeJI0BEKa.

P ac T B 0 p bl. PacTBOppl Kak TOMOI€HHBIE CHCTEMBI, COCTOSIIME W3 YaCTHII
pacTBOpUTENSA, PACTBOPEHHOIO BEIIECTBA W MPOAYKTOB HX B3aUMOJCUCTBUS.
Pacmeopenue xax ¢usuxo-xumuveckuti npoyecc. MaccoBasi J0Ji1 PacTBOPEHHOIO
BeiecTBa. Tumel pactBopoB. MoiapHas konyenmpayus eeujecmsa. Munepanvhbie 800bl.

XuMHYecKHe peakiuu
Knaccudukanmss XuMHYeCKUX peaknuil. Peaxyuu, udywue 0Oe3 uzMeHeHus:
cocmaesa sewjecms. Knaccudukaiusi mo 4Mcily U COCTaBy pearupyromux BEIIECTB U
MIPOJYKTOB peakiuu. Peakuuu pasioXeHUus, COCAMHEHUs, 3aMelIeHUs] U oOMEeHa B
HEOpraHUYeCKOW XUMHUU. Peaxyuu npucoeouHenus, omujenyieHus, 3ameujeHus u
uzomepuzayuu 8 Opeanuyeckol xumuu. Peakyuu nonumepusayuu Kax yacmuuli ciy4au
peaxkyuil npucoeoUHeHusl.
TennoBoit »(PdeKkT XUMHUUECKHMX peaknuii. DK30- H IHJIOTCPMHUYCCKHE
peakuuu. Tepmoxumuueckue ypasnenusa. Pacuem Konuuecmea meniomsl no
MePMOXUMUYECKUM YPAGHEHUAM.

Ckopocmb xumuueckux peaxkuyuu. ITlonamue o0 ckopocmu
XUMUYECKUX peaKuyuil, AHAIUMUYECcKoe GbliparceHue. 3a6UcCumocms CKOpocmu
peakyuu om  KOHUeHmMpauuu, OAae/leHUs, MmeMnepamypsvl, RPUPOObL
peazupyrouwux eeuiecme, niaouwiaou ux COnRPUKOCHOBEHUA. 3AKOH 0ellCmEyIoujux
Mmacc. Pewenue 3a0au na xumuueckyro KUHEMuKy.

Kamanusz. Kamanuzamopwi. Kamanuz. I'omozennwlii u 2emepozeHHbll
kamanu3. Ilpumepst Kamaiumu4yeckux NpPOUECCO8 6 NPOMBIULIEHHOCHU,
mexHuke, Ovimy. Depmenmvbl U UX OMIAUYUUA OM HEOPZAHUUECKUX
kamanuzamopos. Ilpumenenue xaranu3aTopoB U PEepMeHTOB.

XuMuueckoe paBHOBECHe OOpatumbie U HEOOpATUMBIEC PEAKITUH.
XUMHUYECKOEe paBHOBECHE U CIIOCOOBI €ro CMEIIEHUs] Ha TpPUMEpEe MOTydEHUsS
amMvuaka. CuHTE3 amMMHaka B TMPOMBIIUICHHOCTH. [loHsTHE 00 ONTUMaIBHBIX
YCJIOBUSIX TPOBEACHUS TEXHOJIOTMYECKOT0 MpoLecca.

OKuciumenvnHo-60ccmanosumelbnovle npouyeccol. OKucaumenbHo-
eoccmanosumensvuvle peakyuu. Okuciumenv u goccmanosumens. OKucnenue
u eoccmamnoeieHue. Cocmaenenue ypaenenuii OKUC/IUMENbHO-
60CCMAHOBUMENbHBIX PEAKUUIL MEMOOOM IIeKMPOHHO20 dananca

Teopusti DIEKTPOIUTUUYECKON AUCCOMHUANHUU. DICKTPOIUTHI H
HEAJIEKTPOJIUTHI. CTENEeHb AJICKTPOJUTHYSCKON uccoruaryu. CHIbLHBIC U cia0ble
BJICKTPOJIUTBI.  YPaBHEHHS  DJICKTPOJUTHYECKON  auccormanuu. Cmynenuamast
ouccoyuayus. Booopoousiii nokazamers.

KucnoTel B CBETE TEOPHH IIEKTPOJTHTHISCKON TUCCOIHAITHN

OCHOBAHUS BCBETE TCOPHUH IJISKTPOIUTHUCCKON TUCCOITAAIIUNHI

C 0 1 u 6 ceeme meopuu I1eKMPOTUMUULECKOU OUCCOUUAUUU,

I'm 1 p o nwu 3. Cioyuan rugponusa coneil. Peakuusa cpensl (pH) B pactBopax
TUAPOIU3YIOIIUXCS CoJIel. [ uoponus opeanuueckux eewecms, e2o 3HaueHue.

BenrecTrBa u ux cBoiicTBa

Obuwue ceéoiicmea memanioe. XumudecKue c8OUCHEA MEMALI08 KAK
eoccmanosumeneil. INeKMpPOXUMUYECKUI PAO HANPANHCEHUI MEmailos u e2o



UCnOb306aHUEe O XAPAKMEPUCHUKU  60CCHIAHOBUMETbHBIX  CEOUCHE
Mmemannos. Bzaumooeiicmeue memannoe ¢ nememaiiamu, 6000i, KUCIOmMamu u
pacmeopamu conei. Memannomepmusi.

Koppo3us metanioB Kak OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN Tporecc. CriocoObl
3aIUTHI METAJJIOB OT KOPPO3HUHU.

Oobuwue ceoiicmea nememannos. Xumuueckue c8OUCMEA HEMEMmMailos Kak
okucnumeneu. Bzaumooeiicmeue c¢ memannamu, 6000po0OM U Opyzumu
Hememannamu. Ceoiicmea Hememannoe Kak eoccmanosumerneil.
B3aumooeiicmeue ¢ npocmuvimu u CiloOMCHLIMU GeUeCMEAMU-OKUCTIUMENAMU.
Oouwan xapakmepucmuka 2aai02eHos.

Dnektponui. OOmuMe crnocoObl MNOJMYyYEHHUS] METAUIOB U HEMETaJUIOB.
DIJIEKTPOINU3 paCTBOPOB M PACILJIABOB AJICKTPOJIMTOB HA IPUMEPE XJIOpHUJIa HATPHSI.
[IpakTHueckoe 3HaYEHHUE IIEKTPOIU3A.

CaoiicTBa, Kj1accuduKalus 1 HOMEHKJIaTypa KUCJIOT, OKCHUJIOB, OCHOBAaHHUM, COJICH.

I'enemuueckan c6a3b meincoy Kiaccamu HeOPAHUYECKUX U OP2AHUYECKUX Geulecme
Hemoncmpauyuu. Paznuunvie ¢opmot Ilepuoouueckoii cucmemor /. H.
Menoeneesa. Mooenv Kpucmaniuueckoi peuwiemku xaopuoa nampus. Oopazuyvt
MUHEPAI08 ¢ UOHHOU KPUCMAIIUYEeCKOU peuemKkol: Kalvyuma, 2aiumd.
Mooenu Kpucmaniuueckux peutemok «cyxo2o avoa» (uau uooa), aimasa,
epapuma (unu xeapua). Mooenvo monapruozo oovema cazos. Tpu azpecamuwvix
cocmoanusn 600vl. O0pazyvl paziudHBIX OUCHEPCHBIX CUCHEM: IMYIAbCUI,
cycnensuit,apozonei, ceneu u 3oneu. Koacynauyua. Cunepesuc. Igpgpexm
Tunoana. Hcnoimanue pacmeopoé 3INeKmpoiumos U HeIN1eKmpoaumos Ha
npeomem Ouccoyuayuu. 3A6UCUMOCHb CHIENEeHU  IJ1eKMPOIUMUUECKO
ouccoyuayuu yKCyCHOU Kuciomsl om pazodaenenus pacmeopa. IIpumepuor
DPeakuyuil UOHHO20 00MeHa, udyuwiux ¢ o0pazoeanuem 0caoka, 2aza Uau 600bul.
Xumuueckue ceoicmea Kuciom: e3aumooeiicmeue ¢ Memaiiamu, 0CHOBHbIMU
u amgpomepuvimu oKcuoamu, OCHOGAHUAMU (U4e10UaMU U HEPACMEOPUMBIMU 8
600e), conamu. Bzaumooeiicmeue azomnoit kuciomsl ¢ meovio. Qodyznueanue
KOHUEHMPUPOBAHHOIU CEPHOU KUCIOMOU caxapo3vl. XumuuecKue ceoiicmea
wienouell: peaxkyus Heumpaiu3auyuu, 63aumMooeicmeue ¢ KUucaiomHbiMu
okcuoamu, conamu. Paznoscenue nepacmeopumvix 6 600€ OCHOBAHUIL NPU
Hazpesanuu. XumuuecKue ceoicmea coJieii: 63auMooeiicmeue ¢ Memaiiamu,
Kucnomamu, uwenovamu, ¢ opyzumu coaamu. I'uoponus xapoébuoa Kanvyus.
H3zyuenue pH pacmeopoe cuopoausyroujuxcsa cojieil: KapooHamoé uie104HblX
Memannioe, Xxaopuoa U  auyemama - AMMOHUA.JK3OmepmuyecKue U
IHOOmMepmuueckue xumuveckue peaxyuu. Tennoewvie  a61eHuUa  npu
PaAcmeopenuu CepHoll KUCTIOMbL U AMMUAUHOU ceaumpsvl. 3A6UCUMOCHLD
CKopocmu peakuyuu Om Rpupoobl Geui|ecmeé Ha npumepe 63aumooeiicmeus
PAcCmeopoé pa3nuyHslX KUcjilom O0OUHAKOB0U KOHUEHMPAUUU ¢ 0OUHAKOBLIMU
Kycoukamu (zpanynamu) WUHKA U OOUHAKOBBIX KYCOUKOG PA3HbIX MEmaiioé
(maznus, yunka, xcenesa) ¢ pacmeopom CoaAHOU Kuciomsl. Bzaumooeiicmeue
Pacmeopoé CcepHoll  Kucaomsl C pacmeopamu  muocynvghama Hampus
DPa3nuuHoOll KoHnuenmpauyuu u memnepamypol. Moodenv Kunauieco caos.
Paznooricenue  nepokcuoa  6000pooa ¢  ROMOWBIO  HEOPZAHUYECKUX
kamanuzamopoe (FeClp, KI) u npupoonvix 06bekmoes, cooeprcaujux Kamauiaszy
(cvipoe msaco, Kapmodgens). Ilpocmenimue OKUC/1UumenbHo-
60CCMAHOBUMENbHBIE PeaAKUUU: 63AUMOOEUCMmEUe YUHKA C CONAHON KUCTOMOU
u sncenesa c cyavpamom meou (I1).



Jabopamopnsie onvimul. Onpedenenue muna Kpucmaniuueckou peutemku
eéeuecmea u ORUcAHUe €20 C8oUcmE. QO3HaKOMAEeHUe ¢ OUCHEPCHBIMU
cucmemamu.

Peakuyuu, uodywue c¢ ob6pazoeanuem ocaoka, c2aza uUIU  60O0bIL.
B3zaumooeiicmeue conamnoinr Kuciomwvl ¢ UYUHKOM, OKcuoom meou (1),
2uopokcuoom meou (I1), kapoonamom kanvuyusa. Bzaumooeiicmeue pacmeopa
2UOPOKCUOA HAMPUSA C CONAHOU KUCTOMOU 68 NPUCYMCMEUU (heHoipmaneuna, ¢
pacmeopom  xaopuoa sceneza(lll), pacmeopom  coau - QIIOMUHUA.
B3aumooeiicmeue pacmeopa cynvgpama meou (II) c rncenezom, uzeecmkogoil
600011, pacmeopom xaopuoa xanvuus.llonyuenue cuopoxkapoonama Kaivuusn
63AUMOO0CUCMEUEM U3BECHKOBOU 600bl ¢ OKcuoom yzaepooa (IV) (eviovixaemotii
6030yx). Hcneimanue uHOUKAMOPOM pACMEOPOE UOPOTUYIOUUXCA U
Hezuopoausyrwwuxca coneu. Peaxuyusa 3ameuienusn meou sncenezom é pacmeope
cyrvhama meou (II). Ilonyuenue Kuciopooa pasnosrxcenHuem nepoKcuoa
6000pooa ¢ nomouiplo Ouokcuoa mapzanua. Ilonyuenue 600opooa
eé3aumooeiicmeuem Kuciomsl ¢ UUHKOM. O3HaKOMeHue ¢ npenapamamu
ObIM OGO XUMUU, COOEPIHCAUUMU IHZUMBL.



Temamuueckoe naanuposanue 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. BBoausiii nHCTpYKTaxX 10 Th.

Teopust cTpoeHUs1 OPraHMUECKUX COCTMHEHUI
BxoaHoil KOHTpOJIB. (TECT)

Teopus cTpoeHHs OpraHUYeCKUX COCTUHEHHIH.

-

Knaccudukanus 1 HOMEHKIaTypa OPraHU4eCcKuX COCTUHEHUH.
AnKaHbl

[

AJTKaHbl

AJIKEHEI

AJIKEHEI

Ankanuensl. Kayayku

AJKUHEL. ALlETUIEH

[Ipupoanble HCTOYHUKH yTieBoa0poaoB. HedTe u npupoHbii ras.

Apenbl. benzon

Cucremartu3zanus u 0000IIeHNE 3HAHUH 110 TeMe Y TJIEBOIOPOJIBI U X
IPUPOIHBIC HCTOYHUKU

S

13

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

-

14

VYriieBoabl

15

I'moko3a

16

CnupTsl

17

XHUMUYECKUE CBOKCTBA CITUPTOB

18

denon

19

Anbpaeruapl. KapOOHOBBIE KUCIIOTHI.

20

Crnoxubie 3¢upsl. XKupsl

21

CucreMmaruzanys 1 0000menue 3Hanuii o reme Ne 3.

22

KonTponbnas padora Ne 2 no teme«Kucnopoacoaepxaiine
OpraHUYeCcKUe COCIMHEHMSI U MX HaXOXKJAECHUE B )KUBOW MPUPOAE»

A

23

AMUHBI. AHUJIUH

24

AMUHOKHUCIIOTEI

25

benku

26

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COe)II/IHCHI/Iﬁ

27

[TpakTuueckas pabora Ne 1 Pemienue skcrieprMeHTaIbHBIX 3a/1a4 Ha
UJIEHTU(DUKAIIMIO OPTAHUYECKUX COSAMHEHUN

S

28

DepMEeHTHI

29

XUMUA U 370pPOBbE.
Buramunsl. ['opMoHsl. JIlekapcTBa

[EY

30

XuUMUA U 370pPOBbE.
Buramunsl. ['opMoHsl. JIlekapcTBa

31

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

32

CuHTEeTHYCCKHE OpraHNu4Y€CKUC COCIUHCHUA - ITOJTUMCPBI

33

I"'omoBast KOHTpOJIbHAS paboTa

34

Pemenue 3agau

35

O0600611eHre U cucTeMaTU3alus 3HaHUH TI0 KypCy OpraHUYeCcKOM
XHMUH

S




36

O06001enre u cucTeMaTr3aIs 3HaHUH 110 KypCy OpraHuYecKon
XUMHUHU

NTOI'O

36




