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[MPUHATO YTBEPX/IEHO
pemienueM Yyenoro copera @I'BOY BIIO «TI'TY» npuka3zom pekropa ®I'BOY BIIO «TI'TY»
« 26 » okta0pst 2015 r. (mporokos Ne 12) «13 » HosOps 2015T1. Ne 443-04

IHPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUA
IO XUMHNH

s nocrynawmux B 2016 rony
Ha MPOrpaMMbl 0aKaJIaBpuaTa M NPOrpamMMbl CIEHUATINTETA

[IpenmeT u 3aga4m XUMUH, CBSI3b C APYTUMH HAYKAMHU.

XUMUYECKUN 351eMeHT. OTHOCUTEIbHASI aTOMHAsA M1 OTHOCUTEIIbHASA MOJIEKYJIIpHAsE MacChl.
3aKOH COXpaHEHMsSI MacChl BEIECTB, €r0 3HaU€HUE B XUMuU. Monb. MonsgpHas macca. 3akoH
ABoraapo. Yucno ABoraapo. MoinspHbeiii 00bEM Ta3za. OTHOCHUTENbHAS TIOTHOCTh. DopMyIibl
BEILIECTB.

Crtpoenne atoma. CTpoeHHE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB: S-, p-, d-, f-
AJIIEKTPOHHBIE CEMENCTBAa 3JIEMEHTOB. OJIEKTpOHHash KoH(urypamus aroma. OCHOBHOE U
BO30yXJIEHHOE cocTosiHUA aroma. CocTaB aTOMHBIX sifep. M3oTormsl.

VYyenue o nepuoAMYHOCTH. Manble W OOJbIIME TEPUOABI, TPYINIBl U TMOATPYIIIHL.
3aKOHOMEPHOCTHU U3MEHECHUSI XUMUUYECKUX CBOMCTB AJIEMEHTOB U UX COCMHEHUN MO NEeprUoJam
u rpynnaMm. Ilepuonuuecknii 3akoH xumuyeckud dnemeHtoB I, WM. Mengeneesa.
XapakTepucTuKka OTACIbHBIX XMMHYECKUX A3JIEMEHTOB IJIaBHBIX MOATPYIIN HA OCHOBAHUU HX
MOJIO)KEHUST B MEPHOJMYECKOM CHUCTEME W CTpPOE€HHUs aroMa. Paamychl aTOMOB M HOHOB.
3HaYeHHE MEPUOAUYECKOTO 3aKOHA /ISl IOHUMAaHUA HAYYHOW KapTUHBI MUPA, Pa3BUTHS HAYKH
Y TEXHHUKHU.

Xumuueckas cBsA3b. Buabl xumuueckon cBsizu. KoBajeHTHast CBsi3b, €€ Pa3HOBUIHOCTH:
HEMoJIApHAas, MOJIApHasA, JOHOpHO-akienTopHad. CrocoObl 00pa30BaHMs KOBAJEHTHOM CBS3U.
XapaKTepUCTUKH KOBAJCHTHOW CBSI3U (MOJISIPHOCTH, JJMHA W dHEprus cBszu). [lonstue o0
AJEKTPOOTPULIATEILHOCTH XUMHUYECKUX HJIEMEHTOB. CTENEeHb OKUCICHUS W BaJICHTHOCTH
aTOMOB XUMHUYECKHX JJIeMeHTOB. HMoHHas cBs3b U ee oOpa3oBaHue. 3apsj HOHa.
Mertammueckas cBsi3b. Bomopoanas cBs3b. OpuHapHass U KpaTHBIE CBSI3U, G- U T-CBSI3H.
'mObpunuzanust aTtoMHBIX opOuTaneil. BemiecTBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO
cTpoeHus. THIl KpUCTANIMYECKOW PEIIETKU. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS.

XUMHUYECKUE peaKkluh, HX KIacCU(pUKAIUI B HEOPraHUYECKOM XHMMHUU: peaKiuu
COCIMHEHUS, PA3JI0KEHUsI, 3aMEIICHUsI, HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peakiuu. DHepretTudeckrue 3PGEeKThl XUMUUECKUX peakiuil. TepMOXUMUYECKUE YPaBHEHHS U
pacuétbl. CoxpaHEHHWE U TMPEBpPAIICHUE DHEPTUM NPU XUMHUUYECKUX peakuusx. CKopoCTh
XUMHUYECKUX pEakiui. 3aBUCUMOCTh CKOPOCTH OT NPUPOJbl PEArHupyrOUIMX BEHIECTB,
KOHIICHTpaluu, Temieparypbl. Katanu3. OOpaTUMOCTh XMMUUYECKUX PEAKIUA. XUMHUYECKOE
PAaBHOBECHUE U YCIIOBUS €I0 CMEIICHUS.
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PactBopbl. PacTBOpUMOCTH BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT UX
MPUPOJIBI, OT TeMIepaTyphl, nAaBieHus. TeruioBon 3¢ dext npu pacrBopennn. KoHreHTpaius
pacTBOpPOB. DJIEKTPOJMUTHI. DJIEKTpoiuTHUecKass auccounanusa. CTeneHb IUCCOIMAIINU.
CunbHble W ciabble  daeKkTpoiuThl. Peakuuu wonHoro oOmena. Krnaccudukamms
HEOPraHWYECKUX BELIECTB: OKCHJbI, KHCIOTBI, OCHOBAHHS, COJM C TMO3UIUN TEOPUU
Appennyca. KoMIUIEKCHBIE COEIMHEHMS. XapaKTEPHbIE XUMHYECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCIMHEHUH: OKCUAOB (OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX),
OCHOBAHMUIU u aMmdoTepHbIX TUJIPOKCHJIOB, KHUCJIOT (OeCKUCTOPOTHBIX u
KHCJIOPOJICOJIEPKAIIUX), COJIEH (CpeIHUX, KHUCIBIX, OCHOBHBIX, KOMIUIEKCHBIX Ha MpUMEpe
COCIMHEHUN alIOMUHUS, XpoMa, LMHKA). ['maponu3 coseil, oOpaTUMbI UM HeoOpaTUMBbIN
TUIPOJIN3, COBMECTHBIN rusiponu3. Cpeaa BOIHBIX PACTBOPOB COJICH. 3HAYEHHUE PACTBOPOB B
MIPOMBIIIJIEHHOCTH, CETbCKOM XO3SIUCTBE, OBITY.

OKucnuTeNnbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loHstue crenenu oxkucieHus. [Ipouecchbl
OKHCJIEHWS ¥ BOCCTAHOBJIEHMs. MeToa 2JIEKTpOHHOro ©OajaHca TIPpU  PACCTAaHOBKE
kod(ppunmnentTor. Knaccudukaruss OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIMi, UX 3HAYCHUE
B OMOJIOTMUYECKHUX TIpolieccax, JJabopaTOpHOW M MPOMBINUICHHON TpakThke. OKUCIUTEIbHBIC
CBOMCTBa KOHUEHTPHUPOBAHHOM CEPHOM M a30THOW KHCIOT. BOCCTaHOBUTEIBHBIE CBOMCTBA
XJIOPOBOJIOPOAHOM, OPOMOBOAOPOAHOM U 1010BOIOPOTHON KHUCIIOT.

Onexktponus. IlocaenoBaTenbHOCTh AJIEKTPOAHBIX MPOLIECCOB. AHOJBI HMHEPTHBIE U
aKTUBHBIC. JJIEKTPOJIU3 PAacCIJIABOB W PaCTBOPOB IIEKTpodauToB. [lonmyuenne Boaopona,
KHUCJIOPOJA U APYTUX BEILIECTB.

XUMHUA DJIEMEHTOB

Bopopon. Ilonoxenue Bomopoaa B nepuoauyeckon cucreme Jl.M.Menneneena.
Haxoxnenue B npupoje, nojgydenue, ceorctna. ['uapuael. [Ipumenenne Bogopoa.

lNanorensl. HaxoxJeHuwe B mpupoje, mojydeHue, cBorcTBa. OOImas XapaKTepHUCTHKA
rajioreHoB. Oco0eHHOCTH XUMUU PTopa.

Xnop. Ddusnueckne, XUMUYECKHME CBOWCTBA. Peakiuu ¢ HEOPraHUYECKUMHU U
oprann4yeckuMu BemiectBaMu. [lonmydeHune xmopa B npombiluieHHOCTH. CoeauHEHHs XJIopa.
[IpumeHeHue xiopa ¥ ero coeAuHeHU. TOKCUYHOCTh XJI0PCOIEPKAIINX BEIIECTB; ECTULUIBI,
repoutnuasl. bpoM, 1o, UX CBOMCTBA U CBOMCTBA UX COCTMHEHUHN.

[Toarpynmna kwuciopoma. OOmias xapaKTepUCTHKA 3JIEMEHTOB TJIaBHOW moAarpymmbl VI
rpynnsl. Kucnopon. Xumuueckue, pusndeckue cBoictsa. Aymutorponus. [lepokcun Bogopoaa.
ITIpumenenune kuciaopoaa. KpyroBopot kuciiopojaa B Ipupoe.

Bopa. ®usznyeckrue U XMMUYECKHE CBOMCTBA. BiusiHHE BOJOPOJAHBIX CBSI3€M HA CBOMCTBA
Bojbl. Kpucramnoruapatsl. 3Hau€HUE BOJIBI B MPOMBIIIUICHHOCTH, CEILCKOM XO3SICTBE, OBITY,
npupozae. OxpaHa BOJJOEMOB OT 3arpsi3HEHUS.

Cepa, ee ¢usumueckue W XuMHUeckue cBoiicTBa. CoOeaUHEHMsI CEepbl: CEPOBOJAOPOI H
cynbduasl, okcuabl cepbl. CepHucras kucioTa u cyiabpurtel. CepHasi KUCJIOTa, €€ CBOWMCTBA,
XUMHUYECKHE OCHOBBI MPOU3BOJCTBA CEPHOM KUCIOTHI. THOCEpHAs KMCIOTa U TUOCYIb(]ATHI.

[Tonrpynna azota. Azotr. CoenuHeHus a3zora. DOU3NUECKUE M XHUMHUUYECKHE CBOMCTBA.
Otnuure XUMUM a30Ta OT XUMHUU JIPYTUX p-3JIeMeHTOB V rpynmbl. [IpuunHa XMMHYECKOU
MHEpTHOCTH a30Ta. [IpousBoacTBa ammuaka. CBOMCTBA aMMHUaKa, COJIM aMMOHUs. [IpuMeHeHue
aMMHaKa. A30THCTas KHUCIIOTa, CYJIb(MUTHI; a30THAas KUCIOTa M €€ COJIM, OTHOIICHHE K
HarpeBanuto. llapckas Boaka. BiusiHue Ha OKpyXalollyro Cpeay BBIOPOCOB OKCHJIOB a30Ta.
[IprumeHeHue a30Ta U €ro COeIMHEHUM.
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docdop, ero ammoTponHsie Gopmbl, puzndeckue U XUMHYECKUE CBOMCTBA. TOKCMYHOCTH
oemoro Qocdopa. Oxcuasl docdopa, dochun, dochopHoBatucras, Qochopucras u
dbocdopHas KUCIOTHI U UX cosid. PochopHbie yA0OpEeHUS.

[Moarpynma yriuepoga. OOmas XapakTepuUCTUKa 23JIeMeHTOB [V  rpynmbel  Ti1aBHOMN
noarpynmnbsl. duU3nyeckue W XUMUYECKHE CBOWCTBA. YTJIEPOJA, €ro aIOTPONHbIE (POPMBI.
AxtuBupoBaHHbld  yronb. KapOugbl. MoueBuna. IluanoBomopon. PomanoBopopo.
Coenunenust yriaepoga: okcuasl (I, IV), yrompHas xkwuciora U e¢ COJM., cojaa
KaJIbIIMHUPOBAHHAS U MUIIEBAS.

Kpemnuii. [lonyuenune, cBoiictBa. CoeAMHEHUsI KDEMHHUSI B IIPUPOJIE, UX UCTIOJIb30BAHHE B
TEXHUKE: KBapll, KBapLeBoe cTekno. CHIaHbl, CUIMLIUIbI, CUIIMKArelb, CHINKaThl. KpeMHeBbIe
KHUCJIOTHI. [[puMeHeHne KpEMHHUS U €r0 COEAUHEHHI.

Mertasmibl

[lonoxenue B mnepuoanyeckoid cucreme. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJlIOB.
Merannuyeckas cBA3b. XapakTepHble (u3nyeckue M xumudeckue cBoiicTBa. Kopposus
METAJIJIOB.

lenounbie MeTamibl. OOMIas XapaKTePUCTUKA HA OCHOBE IMOJOKEHUS B MEPUOIUYECKON
cuctreme JI. M. MenneneeBa. CoeAMHEHUsT HATpUs, Kajaus B IPUPOJAE, UX MPUMEHEHUE.
Kanuiineie ynoOpenusi.

O6mas xapakrepucThka 3neMeHToB rinaBHeIX noarpymnm II u I rpynn nepuonuueckoi
cucrembl JI. 1. MenneneeBa. Kanbiuid, ero coeguHeHusi B npupoje. KecTKOCTb BOAbI U
CHOCOOBI €€ YCTPaHEHHUSI.

AntoMuHUM. XapaKTepUCTHUKA aTIOMHUHUS U €r0 COeIMHEHHI. AM(POTEpHOCTh OKCHAA U
TUAPOKCUA ATIOMHUHMS, aTlOMUMHAThI, KBaclpl. CIJIaBbl HA OCHOBE amtoMHUHUSA. [IpuMeHeHus
AJIOMHUHMS U €0 CILIABOB.

Kenezo. XapakTepucTrka CBOMCTB ejie3a, OKCHJIOB, THAPOKCUAOB, coielt xenesza (Il u
III). [Tpupoansie coenrHeHus xene3a. CIuiaBsl jKejie3a — YyT'yH U CTallb. [[puMeHeHne CIijIaBoB
U Kenesa.

Xpom. HaxoxneHnune B mpupoje, NoirydyeHue, cBorcTBa. COEAUHEHNs XpoMa pas3IMYHbIX
CTEIIEHEW OKHUCIIEHHs, XpOMaTbl U JUXPOMAThl; XpOMOBasl CMeCh. TOKCHYHOCTh COEIMHEHUMN
xpoma/ [IpumeneHnune xpoma u €ero coeIMHEHUH.

Mapraneu. HaxoxxaeHne B mpupoje, NOJyYEHUE CBOMCTBA. BakHeHIIME COeIUHEHUS
mapraunua(ll, IV, VI, VII). [Ipumenenue.

Menpb. Haxoxnenue B mpupone, moiydenuwe cBoiictBa. Coemamnenus meau(l, II), ux
cBolcTBa. KOMIIJIEKCHBIE COETMHEHUS ME/IH.

[uuk. Haxoxnenne B TpuUpoAe, TMNOJyYeHUE CBOMCTBA. AMQOTEpHOCTh IIMHKA.
CoenrHeHMs, B TOM YUCJE U KOMIUIEKCHBIE.

Meramnyprus. Metamnsl B coBpeMeHHOM TexHuke. OOmme crnocoObl MOTy4YeHUs
METAJIJIOB. OO6mue HayyHble MPUHIMIBI XUMHUYECKOTO MPOM3BOJACTBA. JloMeHHOe
npou3BoACTBO uyryHa. CmocoObl mnpou3BoAcTBa cTanu. I[lpoGiemMbl  ManoOTXOIHBIX
MIPOU3BOJCTB B METAJUIYPTMM W OXpaHa OKpYXarwllel cpenapl. Pa3BuTue OTEUYECTBEHHOU
METAJUTYPrUU U €€ 3HaYEHUE ISl Pa3BUTHUS JPYTUX OTPACIeld IPOMBIIUICHHOCTH.

B3anMocCBs3b HEOPTaHMYECKUX COEIMHEHUN. KauecTBeHHbIE peaKlIMi HA HEOPTraHUYECKUE
BEILIECTBA U MOHBL.

[IpaBuna pabotel B nabopatopuu. I[IpaBmia OGezomacHOCTH Mpu paboOTe € EAKUMH,
TrOPIOYMMHU U TOKCUYECKMMU BEIIECTBAMH, CpeACTBaAaMU ObITOBOM XuMuUU. HayuHbie MeTOnbI
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HCCJIEIOBAHUS] XUMUYECKUX BELIECTB U MpeBpalleHuil. MeToabl pa3aeiieHuss CMECEN U OUUCTKHU
BELIECTB.

Teopuss CTpoeHHUs] OpraHUYECKMX coeauHEHU. (OCHOBHBIE TOJIOKEHHUS TEOPUU
xuMu4deckoro crpoeHust A. M. byrtiepoBa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO
ctpoenus. M3zoMepus (CTpyKTypHass U TPOCTPAHCTBEHHas), ToMoJIorus. B3auMHOe BiusHUE
aTOMOB B MOJIEKYJIaX. DJIEKTPOHHAS MPUPOJA XUMUUYECKUX CBSI3EH B MOJIEKYJIaX OPraHUYE€CKUX
COCIMHEHUMN, CIIOCOOBI pa3phiBa CBs3EH, MOHATHE O CBOOOMHBIX paaukanax. OyHKIMOHAIbHAS
rpynmna. ['uépuaunzamnus aToMHBIX opOuTaselt yrieposa.

Knaccudukanus opraHuyecKux COequHEeHMH. PaaukanbHBII W MOHHBIM MEXaHU3MBI
peaKIui B OPraHu4ECKON XUMUH.

[IpenenpHbIE YIIIEBOIOPOIBI

['oMomornueckun  psii ~ OPEAEIBbHBIX  YIJIEBOAOPOAOB,  MX  DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE (sp3-r1/16p1/1111/13au1/151). Meran. HoMeHknatypa, XUMHYECKHUE H
dbu3myeckre  CBOWCTBA  NpEACNBbHBIX  yrieBojgoponoB. Ilukmoankanel.  [IpenenbHbie
YIJIEBOIOPOIBI B IIPUPOJIE.

HenpenenwvHbie yrieBogopoas

['omonoruueckuii psii ATUICHOBBIX YTIJIEBOJAOPOJOB (ankeHbl). J[BoifHast CBSI3b G— W TI-
CBSI3H, spz-m6p1/1111/13au1/1;1). duznueckue CcBOMCTBA. M30Mepus yriepogHOTO CKeJeTa W
MOJIOKEHUE JIBOWHOM CBA3W. HOMEHKnaTtypa 3TWIIEHOBBIX YIJIEBOAOPOAOB. XHUMHUUYECKHUE
cBorictBa. CrocoObl TOJY4eHHUS STUJICHOBBIX YTIEBOJIOPOJOB. [IpuMeHEeHHE STUIICHOBBIX
YTIIEBOAOPOIOB.

JluenoBbie  yrieBogoponabl. Krnaccudukamms  nueHoBbix. CrocoObl  MOJTydYeHHUS,
dbuznyeckre U XuMU4Yeckue cBoucTBa. [IpUpOAHBIA M CUHTETUYECKUN KaydyKH, CTPOCHHE U
CBONCTBA.

AUETUJICHOBBIE  YIJIEBOJOPONbl  (ankeHbl). TpoliHass  CBs3b,  SP-TUOPUIU3AIUSL.
['omonornueckuii psijg  aneTuiieHa. XUMUYECKHE UM (U3MYECKUE CBOMCTBA, NPUMEHEHUE
anerusneHa. [lonyuenue ero kapOUIHBIM CIIOCOOOM M U3 METaHa.

ApomaTtuyeckue yriaeBojopoasl (apensl). Ilpusnaku apomatuyHocTH. Kiaccudukarus,
M30MEpUs, HOMEHKIATypa. DBEH305, €ro JJEeKTPOHHOE CTPOEHUE, XHUMHUYECKUE CBOMCTBA.
[IpombllisieHHOE  TIOydYeHWE W TNpPUMEHEHue OeH3071a U JIPYyruxX apoMaTHYECKUX
yraeBo0po10B. Tomyon, kcwioisl. [IpaBuna opueHTanuu B 6€H30JbHOM KOJIBIIE, 3aMECTUTEN
I u Il pona. CoBnagatroiiasi U HpECOBIIAAIOIAs] OPUEHTALINH.

[TonsTHE O AMOXUMUKATAX, YCIOBUSA UX UCHOJIB30BAHUSA B CEILCKOM XO3SMCTBE Ha OCHOBE
TpeOOBaHUN OXPaHbl OKPYKAIOIIECH CPEIIbI.

[IpuponHble UCTOYHUKH YTII€BOAOPOAOB. HedTh, MpupoaHbIN Ta3 U MONyTHBIE HEPTAHBIC
raspl, yroib. ®pakiuoHHas neperonka HepTu. Kpekunr. Apomarmzanus HeDTEHIPOTYKTOB.
Oxpana okpy>KaroIiei cpepl mpu HedTenepepadboTke.

[Ipon3BOHBIE YTIIEBOIOPOIOB.

Cruptel. Knaccudukanus, crpoenue. M3omepusi. Homenkiarypa cnuptoB. XumMudeckue
CBOMCTBa CIUPTOB. BOJOpOAHBIE CBSI3M MEXKAY MOJIEKYJIaMH cUPTOB. [[puMeHEeHUE CUPTOB.
SIMOBUTOCTH CIUPTOB, UX T'YOUTENILHOE JEHCTBUE HA OPraHU3M YEJIOBEKa.

®enonel. Knaccuduxanus ¢enosnoB, HoMeHkinatypa. CTpoeHHe, XUMHUYECKUE W
¢dusnueckue cpoiicTBa QeHona. BiaumoneiictBue ¢ dopmanbaeruaomM. [lpumenenue ¢enona.
OxpaHa OKpy>Kalollen cpeabl OT MPOMBIIIIIEHHBIX OTX0JI0B, COepKaIINX (HEHO.
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AnbIeruabl U1 KETOHBI, UX CTPOCHUE, XUMUYECKHE CBOWMCTBA. [lonydyeHue u npuMeHeHue
aJIbJETUIOB U KETOHOB..

KapOonoBbie kucnotel. Krnaccudukarus, HOMEHKIATypa, TOMOJOTHYECKUM  Psi
MpeaeabHBIX OJHOOCHOBHBIX KHCIJIOT, HX cTpoeHue. KapOokcuibHas Tpymma, B3aUMHOE
BIIMSHUE KapOOKCWJIBHOW TPYNNbl U YIJIEBOJAHOTO paaukaia. Du3nueckue U XUMHYECKUE
CBOMCTBa KapOOHOBBIX KHUCIOT. MypaBbuHas, YKCyCHas, O€H30iiHas, NaJIbMUTUHOBAS,
CTEapuHOBas, OJICMHOBasl KHUCJIOTHL. [lodyuyeHne ©W TpPUMEHEHHE KapOOHOBBIX KHUCIIOT.
[TpousBoiHbIE KAPOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. CTpoeHue, TmonydeHue peakuuend srepuduxanuu. Kupbl
Knaccuduxanusa. Xumuueckue cBOUCTBa. PoJib )KUPOB B )KUBBIX OPraHU3MaX.

CUHTETUYECKHE MOIOUIUE CPEJICTBA, MX 3HAYEHHE. 3allUTa OKPYXKAloIEH Cpeabl OT
3arpsiI3HEHUS CUHTETUYECKMMHU MOIOIIMMU CPEICTBAMM.

VYrneroasl. Knaccudukanus. Crpoenue. Dusnyeckue U XUMHUYECKHE CBOMCTBA
MOHOCaxapuaoB (TJIt0Ko3a, (PyKTO3a), POJIb B JKUBBIX OpraHu3Max M B mpupoje. ManbTosa,
JIaKTO3a, caxapo3a, UX THIAPOJIU3, POJIb JUJIS KUBBIX OpraHu3MoB. Kpaxman u 1memnonosa, ux
CTPOCHHE, XUMUYECKHUE CBOMCTBA, (PYHKIIMHM U POJb B KUBBIX OpPraHU3Max U B TPHUPOJIEC.
[IpuMeHeHue 1EUTI0I03bI U €€ TPOU3BOHBIX. [IoHITHE 00 NCKYCCTBEHHBIX BOJIOKHAX.

Hutpocoenunenus anudarudyeckue u  apomartudeckue. [lomydenuwe, cBoOiCTBa.
Homenkiarypa. TOKkCHYHOCTB.

AMunbl anudartudeckue u apomatudeckue. Knaccudukanus. Homenknarypa. CtpoeHue
aMuHOB. Du3nueckue M XMMHUYECKHE CBOMCTBA. B3auMoAEWCTBHE C BOJOW M KHCIOTaMHU.
AHWIIMH, CBOMCTBA, TOKCUYHOCThH. [lonydeHuwe aHWIMHA W3 HUTPOOEH30JIAa; MPAKTUYECKOE
3HAYEHUE aHUJIMHA.

AMuHOKuCTOTEL. CTpoeHHE, XUMHUYECKHE OCOOCHHOCTH, HW30MEPHUS aMHHOKHUCIIOT.
Pu3nYeCKue U XUMUYECKHE CBOMCTBA. Peakiins MOJMKOHAEHCAIIMA AMUHOKHUCIIOT.

ITentuael. CuHTE3 NENTUAOB, UX CTPOCHUE. Posib MENTUIOB B OpraHu3Max

benku. Knaccudukanusa. Crpoenue, crpykrypa OenkoB. Cunte3 OenkoB. CBoiicTBa
O0enkoB. YHKIIMM U POJIb OCIKOB B KMBBIX OpPraHU3Max. 3HAYECHHWE MHUKPOOUOJOTHYECKON
MPOMBIIIJIEHHOCTH.

HyknenHoBblE KHUCIOTBHI, CTPOEHHUE HYKJICOTHAOB. I[IpMHUMI KOMILIEMEHTAPHOCTHU
noctpoenust ABouHON crupanu JIHK. Poiab HYKJIEMHOBBIX KHCIOT B KU3HEIACATEIBHOCTH
KJIETKHU.

B3anMocBs3p opranudeckux coeauHeHuil. VneHTudukanys opraHM4ecKuX COCIMHEHUH.
KauecTBeHHBIE peaklIMM OPraHUYECKUX COCTUHEHUM.
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