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MuHHCTEPCTBO HAYKH U BBICIIEro o0pazoBanus Poccuiickoit denepanum
denepanpHOE rOCYAapPCTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«TamOO0BCKHI TOCYIapCTBEHHBIN TEXHUUECKUN YHUBEPCUTETY

[MPUHATO YTBEPXJIEHO
pemenniem Yuenoro copera ®I'bOY BO «TI'TY» npuka3zoMm pekropa @®I'BOY BO «TI'TY»
25 okrsi6pst 2021 . (mpoTokon Ne 13) 28 okTsi0pst 2021 1. Ne 204/1-04

IHPOI'PAMMA OBHIEOBPA3OBATEJIBHI'O BCTYIINTEJIBHOT'O UCIIBITAHUA
IO XUMHNH

npeaMeT 1o BbIOOpy Npu nocrymieHuu B 2022 roay Ha mporpamMmMbl 0akajaaBpuara
05.03.06, 08.03.01, 09.03.01, 09.03.02, 09.03.03, 11.03.01, 11.03.02, 11.03.03,
13.03.01, 13.03.02, 15.03.01, 15.03.02, 15.03.06, 18.03.01, 18.03.02,
19.03.01, 19.03.02, 20.03.01, 21.03.01, 22.03.01, 23.03.01, 23.03.03,
27.03.02, 27.03.04, 28.03.02, 29.03.03, 35.03.06,

nporpammy cnenuanaurera 10.05.03

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

XUMUYECKUN 351eMeHT. OTHOCUTEIbHASI aTOMHAs M OTHOCUTEIIbHASA MOJIEKYJIIpHAsT MacChl.
3aKOH COXpaHEHMsI MacChl BEILIECTB, €r0 3HaU€HUE B XUMHUHU. Moisb. MonsgpHas macca. 3aKOH
ABoraapo. Yucno ABoraapo. MosnspHbeiii 00bEM Ta3za. OTHOCHUTENbHAS TIOTHOCTh. DopMyIib
BEILIECTB.

Crtpoenne atoma. CTpoeHHE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB: S-, p-, d-, f-
AJICKTPOHHBIE CEMEMCTBAa HSJIEMEHTOB. OJJIEKTpOHHas KoHurypaius atoma. OCHOBHOE U
B0O30YyX)E€HHOE cocTosiHUA atoMa. CocTaB aTOMHBIX sifiep. M30TomsI.

VYyenue o nepuoAMYHOCTH. Mainble W OOJbIIME TEPUOABI, TPYINIbl WU TMOATPYIIIHL.
3aKOHOMEPHOCTHU U3MEHECHUSI XUMUUYECKUX CBOMCTB AJIEMEHTOB U UX COCMHEHUN MO NEeprUoam
u rpynnaMm. Ilepuonuuecknii 3akoH xumuyeckud diemeHtoB I, WM. Menzgeneesa.
XapakTepucTuka OTACIbHBIX XMMHYECKUX 3JIEMEHTOB IJIaBHBIX MOATPYIIN HA OCHOBAHUU HX
MOJIO)KEHUS B MEPHOJMYECKOM CHCTEME W CTpPOE€HHUs aroMa. Paamychl aTOMOB M HMOHOB.
3HaYeHHE MEPUOAUUYECKOTO 3aKOHA JIJIsl TOHUMAaHW HAyYHOW KapTUHBI MUpPA, Pa3BUTUS HAYKH
Y TEXHHUKHU.

Xumuueckas cBsA3b. Buabl xumuueckon cBsizu. KoBajeHTHast CBs3b, €€ Pa3HOBUIHOCTH:
HEToJIsIpHasi, MOoJspHas, JOHOpHO-akienTopHas. CrocoObl 00pa3oBaHUs KOBAJECHTHOU CBSI3H.
XapaKkTepUCTUKH KOBAJCHTHOW CBSI3U (MOJSIPHOCTH, JJWHA W JdHEprus cBszu). [lonstue o0
AJEKTPOOTPULIATEILHOCTH XUMHUYECKUX HJIE€MEHTOB. CTENEHb OKUCICHUS W BaJIEHTHOCTH
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aTOMOB XUMHUYECKUX »dJieMeHTOB. HMoHHass cBa3p W ee oOpa3oBaHue. 3apsj HOHAa.
Mertammueckas cBsi3b. Bomopoanas cBs3b. OpuHapHass U KpaTHBIE CBSI3U, G- U T-CBSI3H.
['mbpunuzanust aroMHbIX opOuTanei. BemiecTBa MOJICKYISIPHOTO U HEMOJEKYISPHOTO
cTpoeHus. THIl KpUCTANIMYECKON PEIIETKU. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS.

XUMHUYECKUE peakluh, HX KIacCu(UKAIUsI B HEOPraHUYECKOM XHMHUU: peakiuu
COCIMHEHUS, Pa3JI0KEHUsI, 3aMEIICHUsI, HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peakiuu. DHepretTudeckrue 3PGEeKThl XUMUUECKUX peakiuuil. TepMOXUMUYECKUE YPaBHEHHS U
pacuétbl. CoxpaHEHHWE U TMPEBpPAIICHUE DHEPTUM NPU XUMHUUYECKUX peakuusx. CKopoCTh
XUMHUYECKUX peakiui. 3aBUCUMOCTb CKOPOCTH OT MPUPOJbl PEATHMPYIONIMX BEUIECTB,
KOHIIEHTparuu, Temieparypbl. Katanu3. OOpaTUMOCTh XMMUUYECKUX PEAKIUA. XUMHUYECKOE
PaBHOBECHE U YCIIOBUS €0 CMEUICHUS.

PacTBopbl. PacTBOpUMOCTH BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT UX
MPUPOJIBI, OT TeMIepaTyphl, nAaBieHus. TeruioBon 3¢ dext mpu pactBopennn. KoHmeHnTpaius
pacTBOPOB. DJIEKTPOJMUTHI. DJIEKTpoiuTHUecKass auccounanusa. CTeneHb IUCCOIMAIINU.
CunbHble W ciabble  daeKkTpoiuThl. Peakuuu wonHoro oOmena. Krnaccudukamms
HEOPraHWYECKUX BELIECTB: OKCHJbI, KHCIOTBI, OCHOBAHHS, COJM C TMO3UIUA TEOPUU
Appennyca. KoOMIUIEKCHBIE COEIMHEHHS. XapaKTEPHbIE XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCIMHEHUHN: OKCUAOB (OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX),
OCHOBAHMUIM u aMmdoTepHbIX TUIPOKCHJIOB, KHUCJIOT (OeCKUCTOPOTHBIX u
KHCJIOPOJICOJIEPKAIIUX), COJIEH (CpeIHUX, KHUCIIBIX, OCHOBHBIX, KOMIUIEKCHBIX Ha MpUMEpe
COCIMHEHUN alIOMUHUS, XpoMa, LMHKA). ['maponu3 coseil, oOpaTUMbI UM HeoOpaTUMBbIN
TUIPOJIN3, COBMECTHBIN rusiponu3. Cpeaa BOIHBIX PACTBOPOB COJICH. 3HAYEHUE PACTBOPOB B
MIPOMBIIIJIEHHOCTH, CETbCKOM XO35IUCTBE, OBITY.

OKucnuTenbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loHsitue crenenu okucieHus. IIpouecchb
OKHCJIEHWS ¥ BOCCTAaHOBJIEHMs. MeToa 2JIEKTpOHHOro OajaHca TIPU  PACCTAHOBKE
kod(ppunmentTor. Knaccudukarusi OKHUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEaKIIMi, UX 3HAYCHUE
B OMOJIOTMYECKHUX TIpolieccax, JJabopaTOpPHOW M MPOMBINUICHHON MpakThke. OKUCIUTEIbHBIC
CBOMCTBa KOHUEHTPUPOBAHHOM CEPHOM M a30THOW KHCIOT. BOCCTaHOBUTEIBHBIE CBOMCTBA
XJIOPOBOJIOPOAHOM, OPOMOBOAOPOAHOM U M1010BOIOPOTHON KHUCIIOT.

Onexktponus. IlocaenoBaTenbHOCTh AJIEKTPOAHBIX MPOLIECCOB. AHOJBI HMHEPTHBIE U
aKTUBHBIC. JJIEKTPOJIU3 PAcCIJIABOB W PaCTBOPOB IIIEKTpoiauToB. [lonmyuenne Bogopona,
KHUCJIOPOJa U APYTUX BEIIECTB.

XUMHUA DJIEMEHTOB

Bonopon. Ilonmoxenue Bomopona B mnepuoauyeckon cucreme JI.M.Menneneesa.
Haxoxnenue B npupoje, noiaydeHue, ceoictea. I'napuasl. [Ipumenenue Bogoposa.

[anorensl. HaxoxpaeHue B mpupoje, MoiyyeHue, cBoiicTBa. OOImas XapakTepUCTHKA
rajioreHoB. OcoOeHHOCTH XUMUU PTopa.

Xnop. @Pusnueckue, XHMHYECKHE CBOWCTBAa. Peakuumu ¢ HEOPraHMYECKUMU U
OpraHnyeckuMu BellecTBaMu. [lomyyeHne xsopa B NpOMBIIUIEHHOCTH. CoeNMHEHUs XJIOpa.
[IpuMeHeHue XJI0pa U €ro COeAMHEHNNH. TOKCUYHOCTh XJIOPCOIEPKALIMX BEIIECTB; MECTUIUABL,
repOunuasl. bpom, o1, uX cBONWCTBA U CBOWCTBA UX COCIMHEHU.

[Toarpynmna kwuciopona. OOmias XapaKTepUCTHKA 3JIEMEHTOB TJIaBHOW moAarpymmbl VI
rpynnsl. Kucnopoa. Xumuueckue, pusndeckue cBoiictsa. Aymotponus. [lepokcun Bogopoaa.
IIpumenenue kuciopona. Kpyropoport kuciopoaa B mpupose.
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Bopa. ®usznyeckrue U XMMUYECKHE CBOMCTBA. BiusiHHE BOJOPOJAHBIX CBSI3€M HA CBOMCTBA
Bobl. Kpucramnorunpatsl. 3HaueHHE BOJbI B IPOMBIILIEHHOCTH, CEIbCKOM XO3MCTBE, OBITY,
npupose. OXpaHa BOJOEMOB OT 3arps3HEHUS.

Cepa, ee ¢usmueckue u xumuyeckue cBoicTBa. CoeAMHEHUS Cepbl: CEpOBOAOPOI U
cynbdubl, okcunbl cepbl. CepHucTas Kuciaora U cyiabputbl. CepHas KUCIOTa, €€ CBOMCTBA,
XMMHYECKUE OCHOBBI IIPOM3BOJICTBA CEPHOM KUCTOTHI. THOCEepHast KUCIOTa U TUOCYJIb(ATHI.

Iloarpynmna aszora. AsoT. CoeauHeHus azora. du3znyeckue M XUMHYECKHE CBOMCTBA.
OTnnune XUMHUU a30Ta OT XMMHHM JIPYTHX P-3JIEMEHTOB V rpynmbl. llpuunHa Xumudeckoin
MHEpPTHOCTH a3oTta. [IponsBoacTBa aMmmuaka. CBolicTBa aMMHaka, coiv aMmMoHus. [Ipumenenue
aMMuaka. A30THCTasi KHUCIIOTa, CYJIb(UTHI; a30THas KHUCJIOTa M €€ COJIM, OTHOIIEHHE K
HarpeBanuto. llapckas Bojaka. BiusiHue Ha OKpyXaloulyl Cpeay BbBIOPOCOB OKCHUJIOB a30Ta.
IIpuMeHeHnE a30Ta U €ro COEAMHEHN.

docdop, ero amtorponHsie Gopmel, puzndeckue U XuMHUEeCKre cBOMCTBA. TOKCMUHOCTH
oemoro Qocdopa. Oxcuasl docdopa, dochun, dochopHoBatucras, dochopucras u
dbocdopHast KUCIOTHI U UX cosid. PochopHbie yA0OpEeHUS.

[Toarpynma yruepoga. OOmas XapakTepuUCTUKa 23JIeMeHTOB [V  rpynmbel  Ti1aBHOU
noarpynmnbsl. du3nyeckue W XUMUYECKHE CBOWCTBA. YTIJIEPOJA, €ro aIOTPONHbIE (POPMBI.
AxtuBupoBaHHbld  yronb. KapOugbl. MoueBuna. IluanoBomopon. PomanoBopopo.
Coenunenust yraepona: oxcuael (I, IV), yrompHas kuciota U €€ CcoJd, coja
KJIBLIMHUPOBAHHAS ¥ TIUIIEBAS.

Kpemnuii. [lonyuenue, cBoiictBa. CoeAMHEHUsI KPEMHHUS B IIPUPOJIE, UX UCIIOJIb30BAHUE B
TEXHUKE: KBapll, KBapueBoe cTekyno. CHIaHbl, CUIMLIUIbI, CUIINKArelb, CUINKaThl. KpeMHeBble
KHUCJIOTHI. [[puMeHeHne KpEMHHUS U €r0 COEAUHEHHI.

Mertasmibl

[lonoxenue B mnepuoanyeckoid cucreme. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJIOB.
Merannnyeckass cBA3b. XapakTepHble (u3nyeckue M xXumudeckue cBoiicTBa. Kopposus
METAJIJIOB.

lenounbie MeTamibl. OOMIas XapaKTePUCTUKA HA OCHOBE IMOJOKEHUS B MEPUOIUYECKON
cuctreme JI. M. MenneneeBa. CoeaMHEHUs] HATpUs, Kaiaus B IPUPOJAE, UX IPUMEHEHUE.
Kanuiineie ynoOpenusi.

O6mas xapakrepucThka 3neMeHToB rinaBHeIX noarpymnm II u I rpynn nepuonuueckoi
cucteMmbl [[. . MenneneeBa. Kanbuuii, ero coeguHeHus B mnpupone. JKecTKOCTb BOAbI U
CHOCOOBI €€ YCTpaHEHHUS.

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

XKeneszo. XapakTepucTrka CBOMCTB Kejie3a, OKCHIOB, THAPOKCUAOB, cojel xene3a (I u
III). [Tpupoansie coenrHeHus xene3a. CIuiaBsl jKejie3a — Yyr'yH U CTallb. [[puMeHeHne CIijiaBoB
U Kenesa.

Xpom. HaxoxneHnune B mpupojie, noirydyeHue, cBorcTBa. COEAUHEHNs XpoMa pas3IMYHbIX
CTEIIEHEW OKHUCIIEHHUs, XpOMAaTbl U JUXPOMAThl; XPOMOBAasi CMeCh. TOKCHUYHOCTh COEIUHEHUN
xpoma/ [IpumeneHnune xpoma u €ero coeIMHEHUH.

Mapraneu. HaxoxxaeHune B mpupoe, TNOJyYEHUE CBOMCTBA. BakHeHIIME CcOeIUHEHUS
mapraunua(ll, IV, VI, VII). [Ipumenenue.

Menp. Haxoxnenue B mpupone, moiydenuwe cBoiictBa. Coeamnenus meau(l, II), ux
cBoicTBa. KOMIIJIEKCHBIE COETMHEHUS ME/IH.
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[uuk. Haxoxknenwe B TpuUpoAe, TMOJyYEeHUE CBOMCTBA. AMQOTEpHOCTh I[MHKA.
CoenrHeHMs, B TOM YUCJE U KOMIUIEKCHBIE.

Meramnyprus. Metamnsl B coBpeMeHHOM TexHuke. OOmme crnocoObl MOMy4YeHus
METaJUIOB. OO6mue HayyHble MPUHIMIBI XUMHUYECKOTO MPOM3BOACTBA. JloMeHHOe
npou3BoACTBO uyryHa. CmocoObl mnpou3BojcTBa cTanu. I[IpoGiemMbl  ManoOTXOAHBIX
IPOM3BOACTB B METALIYPIMHM M OXpaHa OKpYyXKarlled cpeapl. Pa3BUTHE OTEYECTBEHHOU
METAJULYpruu U €€ 3Ha4eHUe I pa3BUTUS APYTUX OTPACIIEH ITPOMBIIIJIEHHOCTH.

B3anMoCBs3b HEOPTaHMYECKUX COEIMHEHUN. KauecTBeHHbIE peaklIMi HA HEOPraHUYECKUE
BEILIECTBA U UOHBI.

[IpaBuna pabotel B nabopatopuu. I[IpaBmia OGezomacHOCTH Mpu paboTe € EAKUMH,
TOPIOYMMH U TOKCHUUYECKUMHU BEIECTBAMHU, CPEJACTBAMU OBITOBOM XWMUHU. HaydHble METO/bI
HCCIIEIOBAHUS XUMUYECKUX BEILIECTB U IIPEBpAIlleHUNA. MeToabl pa3aesieHuss CMECEN U OUUCTKHU
BEILIECTB.

Teopust cTpoeHUsT OpraHMYECKUX coeauHeHHl. (OCHOBHBIE TIOJIOKEHUS TEOpUU
XUMUYeCKOro ctpoeHuss A. M. bytiepoBa. 3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHUYECKOTO
ctpoeHusi. M3omepust (CTpyKTypHas W IpPOCTPaHCTBEHHAs), romoiiorus. B3zaumHoe BiausiHuE
aTOMOB B MOJIEKYJaX. DJIEKTPOHHAS IPUPOIA XUMUYECKHUX CBSA3EH B MOJIEKYJIAX OPraHUYECKUX
COEIMHEHUM, CIIOCOObI pa3pbiBa CBA3EH, MOHIATHE O CBOOOJHBIX paaukanax. OyHKIHMOHAIbHAS
rpynna. ['ubpuanszanus arToMHBIX opOUTaNel yrieposa.

Knaccudukanus opraHuuecKux CcoequHEeHHH. PanukanbHBII W HMOHHBIM MEXaHU3MBbI
peaKIui B OPraHUYECKON XUMUU.

IIpenenbHbIe YIIeBOLOPOABI

I'omonornueckuii  psii  NPENeNbHBIX  YIUIEBOAOPOIOB,  MX  JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpOeHHE (Sp -rubpuamsanus). Meran. HomeHknatypa, XMMHYECKHE H
¢u3nyeckne  CBOMCTBA  MpelenbHbIX  yrieBonoponoB. Iukioankanel.  [IpeaenbHbie
YTIIEBOAOPO/BI B IIPUPOIE.

HenpenenvsHble yrieBoaopoasl

['oMonorudeckuil psifi STUICHOBBIX YIIEBOAOPOJIOB (ajKeHbl). J[BoWHAs CBA3bL G— U T-
cBsi3M, Sp -rubpuamsarms). Ou3MUeCKHe CBOMCTBA. M30MepHs YITIEpPOJHOTO CKeleTa H
[IOJIOKEHUE JIBOMHOM CBsA3UM. HoMeHKiaTypa 3THUIIEHOBBIX YIVIEBOJOPOAOB. XHUMUYECKHUE
cBoiicTBa. CrocoObl TOJy4eHHs] STUJIECHOBBIX YIJIEBOJOPOAOB. I[IpuMeHeHHE STUIICHOBBIX
YTIIEBOAOPOIOB.

Huenossle  yrineBogoponabl. Kiaccudukanus  nueHoBbiX. CnocoObl  MOJTy4YEHUS,
dbuznyeckre U XuMU4Yeckue cBoucTBa. [IpUpOAHBIA M CUHTETUYECKUN KaydyKH, CTPOCHHE U
CBONCTBA.

AueTuieHoBble  YIJIeBOAOPOAbl  (ankeHbl). TpolHas  CBA3b,  Sp-THOpUAM3ALIMSL.
['oMmonoruueckuit psan anetuieHa. XUMHUYECKME M (PU3MYECKHE CBOWCTBa, MPUMEHEHHE
anetwieHa. [lonyyenue ero kapOuaHBIM CIIOCOOOM U U3 METaHA.

ApomMaruueckue yrieBojgopoabl (apensl). Ilpusznaku apomatuuyHocTH. Kiaccudukanus,
U30MepHUsi, HOMEHKJIaTypa. beH3051, €ero 3JIEKTpOHHOE CTPOCHUE, XUMHUYECKHE CBOMCTBA.
[IpoMbllllIeHHOE  MOJy4YeHHWEe ¢ TNpUMEHeHue OeH3ojla U JAPYIHMX  apoOMaTUYECKUX
yriaeBoaopo1oB. Tomyod, keusnoibl. [IpaBuna opueHTanuu B OEH30JbHOM KOJIbIIE, 3aMECTUTETU
I u I pona. CoBnanaroniasi 1 HpECOBIAIAONIAs OPUEHTALIUU.

IToHATHE O AMOXUMHKATAX, YCIOBUS UX MCIIOJIB30BAaHMS B CEIILCKOM XO3SMCTBE HA OCHOBE
TpeOOBaHMI OXPaHbI OKPYXAIOLIEH Cpebl.
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[IpuponHble UCTOYHUKH YTIIEBOAOPOAOB. HedTh, MpupoaHbIN Ta3 U MONyTHBIE HEPTAHBIC
raspl, yroib. ®pakiuoHHas neperonka HegTu. Kpekunr. Apomaruzanus HeDTEHPOTYKTOB.
Oxpana okpy>KaroIiei cpepl mpu HedTenepepadboTke.

[Ipown3BOaHBIE YTIEBOIOPOIOB.

Cruptel. Knaccudukanus, crpoenue. M3zomepus. Homenknatypa cnupToB. XUMUYECKUE
CBOMCTBa cIUPTOB. BogopoiHbIe CBA3U MEXYy MOJIEKYJIaMu CIUPTOB. [IpuMeHeHrne criupToB.
S MOBUTOCTH CIUPTOB, UX TYOUTEIBLHOE JECHCTBUE HA OPTaHU3M YEJIOBEKA.

Oenonbl.  Knaccudukaruss  deHonoB, HomeHkiarypa. CrpoeHue, XUMHUYECKHE W
¢dbusnyeckue cpoiicTBa (penona. BzaumoneiictBue ¢ dopmanpaerugaom. [Ipumenenue denHoa.
Oxpana okpy>Karomiei cpeabl OT MPOMBIIIJIEHHBIX OTXO0J/I0B, COJIEpXKAITUX (PEHOI.

AnpIeruabl U KETOHBI, UX CTPOCHUE, XUMUUYECKHE CBOWMCTBA. [lonydyeHue u npuMeHeHue
aJIbJECTHUIOB U KETOHOB.

KapOonoBbie kucnotel. Krnaccudukarus, HOMEHKIATypa, TOMOJOTHYECKUA  Psi
MpeaeabHBIX OJHOOCHOBHBIX KHCIJIOT, HX cTpoeHue. KapOokcuibHas Tpymma, B3aUMHOE
BIIMSHUE KapOOKCWJILHOW TPYNNbl U YIJICBOAHOTO paaukaiga. DuU3nuecKkue W XUMHYECKUE
CBOMCTBa KapOOHOBBIX KHUCIOT. MypaBbuHas, YKCyCHas, O€H30iiHas, NaJIbMUTUHOBAS,
CTEapuHOBas, OJICMHOBasl KHUCJIOTHIL. [lodyuyeHne ©W TpUMEHEHHE KapOOHOBBIX KHUCIIOT.
[TpousBoiHbIE KAPOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. CTpoeHue, TmonydeHue peakuuend stepudukanuu. Kupsl
Knaccuduxanusa. Xumuyeckue cBOUCTBa. PoJib )KUPOB B )KUBBIX OPraHU3MaX.

CUHTETUYECKHE MOIOUIUE CPENICTBA, MX 3HAYEHHE. 3allUTa OKPYXKAIoUEW Cpeabl OT
3arpsiI3HEHUS CUHTETUYECKMMHU MOIOIIMMU CPEICTBAMM.

VYrneroasl. Knaccudukanus. Crpoenue. Dusnyeckue U XUMUYECKHE CBOMCTBA
MOHOCaxapuaoB (TJIt0Ko3a, (PyKTO3a), POJib B JKUBBIX OpraHu3Max M B mpupoje. ManbTosa,
JIaKTO3a, caxapo3a, UX THIAPOJIM3, POJIb JUJIS KUBBIX OpraHu3MoB. Kpaxman u 1uesmnonosa, ux
CTPOCHHE, XMMHUYECKHUE CBOMCTBA, (PYHKIIMM WU POJb B KUBBIX OpPraHU3Max U B TPHUPOJIEC.
[IpuMeHeHue 1EUTI0I03bI U €€ TPOU3BOHbIX. [IoHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX.

Hutpocoenunenus anudarudyeckue u  apomartudeckue. [lomydenuwe, cBoOMCTBa.
Homenkiarypa. TOKCHYHOCTB.

AmMunbl anudatudeckue u apomatudeckue. Knaccudukamnus. Homenknarypa. CtpoeHue
aMuHOB. Du3nueckue M XMMHUYECKHE CBOMCTBA. B3auMoAeWCTBHE C BOJOW M KHUCIOTaMHU.
AHWIIMH, CBOMCTBA, TOKCUYHOCTh. [lonydeHuwe aHWIMHA W3 HUTPOOEH30J1a; MPAKTUYECKOE
3HAYEHUE aHUJIMHA.

AMuHOKUCTOTEL. CTpoeHHE, XUMHUYECKHE OCOOCHHOCTH, HW3OMEPHUS aMHHOKHUCIIOT.
Pu3nYeCKue U XUMUYECKHE CBOMCTBA. Peakiins MOJMKOHAEHCAIMA AMUHOKHUCIIOT.

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

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

HyknenHoBble KHUCIOTBHI, CTPOEHHUE HYKJICOTHAOB. I[IpMHUMI KOMILIEMEHTAPHOCTH
noctpoenust ABouHO#N crupanu JHK. Poiab HYKJIEMHOBBIX KHCIOT B KU3HEIACATEILHOCTH
KJIETKHU.

B3anMocBs3p opranndeckux coeauHeHui. MneHTudukanys opraHM4ecKuX COCIMHEHUH.
KauecTBeHHBIE peaklIMM OPTraHUYECKUX COCTUHEHUM.

BricokoMoneKysipHble  CoeAMHEHUS. Peakuuu mnonuMepu3alvu M MOJUKOHICHCAILINH.
[Tonumepsl. [Inactmaccel. Bonokna. Kayuyku.
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Jluteparypa

1. Tabpusnsu O.C., JIsicoBa I'.I". Xumus 10 knacc. YueOHuUK aiisi 00pa3oBaTeabHbIX
yupexaenuit. — M.: [lpoda, 2012 r. (;1r060i1 roa uznanus)

2. Tabpuansn O.C. Xumus 11 knace. YueOHuk 17151 00pa3oBaTeIbHbIX yupexkaeHud. — M.:
Hpoda, 2012 u no3zxe (Jit0O0H roa U3TaHNS)

3. Xomuenko I'.I1., Xomuenko W.T". ITocobue ansa nocrynaromux B BY3e1 — M.: HoBas
BosTHA, 2010 u mo3:xe (J1ir000M roJ U3IaHus ).

4. Xomuenko I'.I1., Xomuenko N.I'. COopHuUK 3a1a4 o XUMUHU 115 TocTynaomux B BY3sl.
— M.: HoBas BonHa, 2010 1 mo3xe (J11000# rof, n31aHus).

5. T'abpuansan O.C., Pemetos I1.B., Octpoymos WU.I'., Hukutiok A.M. ['oTroBUMCH K
€MHOMY rOCyIapCTBEHHOMY dK3aMeHy. Xumus — M.: Ipoda, 2004 u mo3xe (J1r060¥ roa
W30aHUs).

6. I'abpuansan O.C., OctpoymoB N.I'., OctpoymoBa E.E. «Opranudeckast Xumusi B TeCTax,
3aiadax, ynpaxnenusx 10 kimaccey. — M.: [Ipoda, 2004.

7. Ky3pmenko H.E., Epémun B.B., [TonnkoB B.A. Hauana xumun. CoBpeMeHHbIN Kypc 15
noctynaromux B BY3s1. — M.: Ox3amen, 2005 — 2010.

8. KyspMmenko H.E., Epémun B.B., ITonkoB B.A. JI;151 IKOJBHUKOB CTApUINX KJIACCOB U
noctynaromux B BY3s1: yue6Hoe ocodue. — M.: M3a-Bo MI'Y; «IleuatHbie Tpagunuw,
2008.

9. ®enepanbHbli MHCTUTYT negarorundeckux uamepenuit. EI'D XUMMUS. 2015, 2016 roast
U Jajee.

YTBepxkaeHno Ha 3aceqanuu Metoauueckoro coBeta TI'TY (Ilporokon ot 15.10.2021 Ne 4)



