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MuHHCTEpCTBO HayKH U BhIcIIero oopazosanus Poccuiickoit denepaunu
DenepanbHOE TOCyAapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE yUpExKICHHE
BBICITIETO OOpa30BaHUs
«TamOOBCKHIi TOCYAaPCTBEHHBII TEXHUUECKUI YHUBEPCUTET

[MPUHATO YTBEPXIEHO
pemenreM YueHoro coeta @I'BOY BO «TI'TY» npukazoM pektopa PI'BOY BO «TT'TY»
05 oxtsa6ps 2020 r. (mporokoit Ne 15) 20 oxTs10ps 2020 r. Ne 197/3-04

ITPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUSA
O XUMHUHU

npeaMer nmo BpI0OpPY npu nocrymiiennu B 2021 rogy Ha nporpaMmmsl 6akajaBpuara
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,
Ha nporpammy cnenuajaurera 10.05.03

[IpenMer u 3a7a4M XMMUU, CBSI3b C IPYTUMHU HAyKaMHU.

XumMudeckuil anemMeHT. OTHOCHUTENbHAS aTOMHASI U OTHOCUTEJIbHAS MOJIEKYJISIPHAS MACCBI.
3aKOH COXpaHEHHUs MacChl BELIECTB, €r0 3HaUeHHE B XxuMuu. Monb. MossipHas Macca. 3aKoH
ABoraapo. Ynucno ABoraapo. Mossapasiii 00b€M raza. OTHOCUTENBHAS TWIOTHOCTh. DOPMYITBI
BEILIECTB.

Crtpoenune aroma. CTpoeHHE SJIEKTPOHHBIX 00OJOUYEK aTOMOB AJIEMEHTOB: §-, p-, d-, f-
AJIEKTPOHHBIE CEMEHCTBA 3JIEMEHTOB. OJIEKTpOHHas KOHQurypauus aroma. OCHOBHOE H
B0O30YyXIEHHOE cocTosiHUS atoma. CocTaB aTOMHBIX saep. M30Torbl.

Yyenue o mnepuoauyHOCTH. Manble W OOJIbIIME MEPUOIbI, TPYMIbl W TOJACPYIIIHI.
3aKOHOMEPHOCTU U3MEHEHUSI XUMHUUYECKUX CBOKCTB AJIIEMEHTOB U UX COEIMHEHUH M0 MepruogaM
u rpynnaMm. Ilepuoguueckuit 3akoH xumMuyeckut odiaemeHtoB J[. WM. Menpaeneesa.
XapaKTEepUCTUKA OTHAEIBbHBIX XMMHUYECKUX DJIEMEHTOB IJIABHBIX MOATPYNI HAa OCHOBAHUM HX
NOJIOKEHHUS] B NEPUOAMYECKOM CHUCTEME M CTPOEHUs aToma. Paamychl aTOMOB M HMOHOB.
3HaYeHUE NEPUOJANYECKOTO 3aKOHA ISl IOHUMAaHWs HaYyYHOM KapTHHBI MUpPA, Pa3BUTHS HAyKU
U TEXHUKH.

Xumuueckas CBsi3b. Buabl xumuueckon cBa3u. KoBasieHTHast CBsA3b, €€ Pa3sHOBUIHOCTHU:
HENoJIsIpHasi, MOJIApHasi, TOHOpHO-akuenTopHas. CrnocoObl 00pa3oBaHMsl KOBAJIEHTHOW CBS3H.
XapakTepuCTUKH KOBAJCHTHON CBs3U (MOJIAPHOCTDb, IJMHA W 3Heprus cBssu). lloustue 06
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AJIEKTPOOTPUIIATEIBHOCTH XUMUUYECKUX JJIE€MEHTOB. (CTENEeHb OKUCJICHUS U BaJIEHTHOCTh
aTOMOB XWMHYECKHX OJjeMeHToB. VoOHHas CBsi3b W €€ oOpa3oBaHWE. 3aps] HOHA.
Merammueckas cBsi3b. BomopogHas cBsi3b. OpavHapHas M KpaTHBIE CBA3M, G- U T-CBS3H.
I'mbpuaunzanust aToMHBIX opOuTanei. BemiectBa MOJEKYISIPHOTO M HEMOJICKYJSIPHOTO
cTpoeHus. Tl KpUCTAUIMYECKON PElIETKHA. 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS.

XUMHUYECKHE PpeaKluH, HX Kilaccu(ukaimuss B HEOPraHWYECKOM XHMHUHU: peakIuu
COCMHEHUS, PA3JI0KECHHS, 3aMEIIEHUs, HOHHOTO 00MEHa, OKHCIUTEIHhHO-BOCCTAHOBUTEIIbHbBIC
peakiuu. JHepreTudyeckue d3QPEeKThl XUMUUECKUX peakiuid. TepMOXuMHUUECKHue YpaBHEHUS U
pacuétel. CoxpaHeHHE M TMPEBpAICHHE HSHEPrUu MNpH XUMHUUYECKUX peakiusx. CKopocTb
XUMUYECKUX peakuuil. 3aBUCUMOCTb CKOPOCTH OT MPUPOJAbl PEArupyrolux BELIECTB,
KOHIEHTpauuu, temreparypbl. Kartamus. OOpaTUMOCTh XMUMHUYECKUX peakuuid. XUMHYECKOe
PaBHOBECHUE U YCIIOBHUS €0 CMEILICHUS.

PactBopsl. PacTBOprMOCTH BellleCTB. 3aBUCHUMOCTh PACTBOPUMOCTH BEIIECTB OT HX
MPUPOJIBI, OT TEMIEPaTyphl, AaBieHusd. TemroBoit 3ddext npu pactBopeHuu. KoHmenTpanus
pPacTBOpPOB. DJIEKTPOJUTHI. IDJEKTpoIUTHYECKass aucconuanusa. CTeneHb JIUCCOLUALINU.
CwibHble M cjnalble  DJIEKTpPOJUThL. Peakiuu uwoHHOro obmena. Kiaccudukaus
HEOPraHUYECKUX BEIIECTB: OKCHUAbI, KHUCJIOTbl, OCHOBAHMS, COJIM C TMO3UIMUN TEOPUH
Appennyca. KOMIUJIEKCHBIE COEOUHEHUA. XapAKTEPHbIE XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCJAMHEHUN: OKCHIOB (OCHOBHBIX, aM(OTEPHBIX, KHCJIOTHBIX),
OCHOBaHUI " aMdoTepHBIX TUJIPOKCUIOB, KHUCJIOT (6eCcKUCIOPOTHBIX "
KHCJIOPOJICOJIEPKAIINX), COJIEH (CpeaHUX, KHUCIBIX, OCHOBHBIX, KOMIUIEKCHBIX Ha MpUMEpe
COCMHEHUI alllOMMHHUA, XpoMa, IMHKa). ['maponns coseil, oOpaTuMblii U HEOOpPATUMBIN
TUAPOIIN3, COBMECTHBIN Tuaponu3. Cpela BOJHBIX PAaCTBOPOB COJieil. 3HAUEHHE PACTBOPOB B
MIPOMBIIIUICHHOCTH, CETHCKOM XO3SIICTBE, OBITY.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIE peakiuu. [lonarue crenenu oxkucienus. IIpoueccs
OKHCIICHHSI ¥ BOCCTAHOBJIEHMS. MeToj »JIEKTPOHHOTO OajaHca TMpU  PaCCTaHOBKE
koddurmenToB. Knaccudukamnmsi OKUCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKIINM, UX 3HAUYCHUE
B OMOJIOTHYECKUX TPOIECCax, JJa0OpaTOpPHONH W MPOMBIIUICHHONW MpakTuke. OKUCITUTETHHBIC
CBOMCTBAa KOHLICHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCJIOT. BOCCTaHOBHUTEIIBHBIE CBOMCTBA
XJIOPOBOAOPOHOM, OPOMOBOIOPOTHOMN U HOAOBOIOPOIHON KUCTIOT.

Onexktponus. IlocienoBaTenbHOCTh AICKTPOAHBIX IPOLECCOB. AHOALI HWHEPTHBIE U
AKTUBHBIE. DJIEKTPOJIM3 PACIUIAaBOB M PaCTBOPOB 3JEKTposuToB. llonmydenue Bojopoaa,
KHCJIOPOJIa U IPYTUX BEIIECTB.

XUMUS DJIEMEHTOB

Bonmopon. Ilonoxkenme Bomopoma B nepuogmyeckor cucreme J.M.Menneneesa.
Haxoxnenue B npupoae, nosyduenue, ceorcraa. I napuasl. [Ipumenenne Bonopona.

['anorensl. Haxoxnenue B mpupone, moiydeHue, cBoiicTBa. OOmias xapaKTepuUCTHKa
rasioreHoB. OcoOeHHOCTH XUMUU (PTOpA.

Xnop. Pusnyeckue, XUMHUYECKHME CBOMCTBA. Peakumm ¢ HEOPraHMYECKHMMHU W
OpraHu4ecKMMH BemiecTBaMu. llosmydeHne xyiopa B mpOMBIIUIEHHOCTH. COeIMHEHHs XJIopa.
IIpuMmeHeHne xyopa U ero coeTMHEHU. TOKCUYHOCTD XJIOPCOAEPKAINX BELIECTB; IECTULIHIBI,
repouruasl. bpom, o, X CBOMCTBA M CBOMCTBA UX COEIUHEHUM.
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[loarpynma kucnopoga. OOmas XapakTepucTHKa 3J€MEHTOB INIaBHOW mnoarpymmbsl VI
rpynnsl. Kucnopon. Xumuueckue, ¢puznyeckue cBoiictBa. Amnorponus. [lepokcun Bogoposa.
IIpumenenue kucnopoaa. KpyroBopor kuciopoia B mpupoze.

Bopa. ®usnyeckue U XUMUYECKHUE CBOMCTBA. BilMsiHME BOJOPOIHBIX CBSI3€M HA CBOMCTBA
BoAbl. Kpucramnoruapatel. 3HadyeHUE BOJABI B MPOMBILUIEHHOCTH, CEIBCKOM XO3SIICTBE, OBITY,
npupoje. OXxpaHa BOZOEMOB OT 3arpsA3HEHUS.

Cepa, ee (Qusmueckue W XuMu4yeckue cBOMCTBA. COEOUHEHHsI CEpbl: CEPOBOJIOPOA U
cynabuasl, okcuabl cepbl. CepHuctas kuciaora u cynbdurel. CepHas KUCIOTa, €€ CBOICTBA,
XUMUYECKUE OCHOBBI TPOU3BOCTBA CEPHOM KUCIOTHI. THOCEpHAas KUCIOTa U THOCYIb(ATHI.

[Toarpynma aszora. A3or. CoeguHeHusi azora. Duznueckue M XMUMUYECKHE CBOMCTBA.
OTnuyue XUMUM a30Ta OT XMMHUHU JAPYTHX P-3JIeMEHTOB V rpynimbl. [IpuunHa Xumudeckon
uHepTHOCTH a3oTta. [Ipon3BoacTBa ammuaka. CBOKCTBA aMMHaka, cojii aMmmoHus. [Ipumenenue
aMMuaka. A30THUCTasl KHUCIOTa, Cylb(QUTHI; a30THas KUCIOTa M €€ COJM, OTHOUIEHUE K
HarpeBanuto. [lapckas Boaka. BnusHue Ha OKpyKalollyl Cpeay BBIOPOCOB OKCHJIIOB a30Ta.
IIprmenenue a30Ta 1 €ro COeIMHEHUN.

docdop, ero amnorpornsbsie Gopmbl, GUNIECKUE U XUMUYECKHE CBONCTBA. TOKCUYHOCTH
oemoro docdopa. Oxcumel dochopa, dochun, dochoproBarucras, dochopucras u
dbocdopHas kucioTsl U ux conu. DochopHbie ya1oOpeHus.

[Toarpynma yrmepoma. OOmas xapakTepUCTHKa »djeMeHTOB [V rpynmbl TIaBHOM
noArpymnmbl. PU3NYECKHE W XUMUYECKHE CBOWCTBA. YTJEPOHA, €r0 aJIOTPONHBIC (DOPMBI.
AxTuBUpOBaHHBI  yroab. KapOuapl. Moueuna. IluanoBogopon. PomanoBomopos.
Coenunenust yriuepona: oxcunbl (I, I1V), yromapHas xkuciora U €€ ColM, cola
KAJIBLIMHUPOBAHHASI U MUIIIEBAs.

Kpemnuii. [Tonyuenue, cBoiictBa. CoequHEHNS] KDEMHUS B PUPOJE, UX UCIIOIb30BAHUE B
TEXHHUKE: KBapl, KBapLeBoe CTekI0. CUaHbl, CUJIMUN/IBI, CUIIMKAreiab, CUIMKaThl. KpeMHeBbIe
KHUCJIOTHI. [[pyMeHeHre KpeEMHHUS U €r0 COEqUHEHHUI.

Meramibl

[Tonoxxenne B mepuoguveckoir cucrteme. OCOOEHHOCTH CTPOCHHSI aTOMOB METAJUIOB.
Mertannuueckast CBsi3b. XapakTepHble (QHU3MUYECKHE U XUMHUYecKHe cBoiicTBa. Kopposus
METAJIJIOB.

Hlenouynsie Metamiel. OO0IIass XapakTEPUCTUKA Ha OCHOBE IMOJOXKEHHS B MEPUOINYECKON
cucreme JI. . Menneneea. CoequHeHus HATpus, Kajlus B MOPUPOJE, UX MNPUMEHEHHUE.
Kanuitasie ynoopenusi.

OObmas xapaktepucTuka 3jaeMeHToB TnaBHbIX noAarpynm II u I rpynn mepuoamueckoi
cucrembl [[. M. MenaeneeBa. Kanbuuii, ero coeauHeHus B npupoje. KecTKocTh BOJBI U
CIOCOOBI €€ YCTPAHEHHUSI.

AmoMuHMi. XapaKTepucTUKa allOMUHHUS U €ro coequHEeHUM. AMGPOTEPHOCTh OKCHIA U
TUAPOKCUA ATIOMUHUS, aTlOMUMHATHI, KBacpl. CIiiaBbl Ha OCHOBE anmtomMuHusd. [IpumeneHus
AJTIOMHUHUS U €T0 CIUIABOB.

Kenezo. XapakTepuCTUKa CBOWCTB KeJie3a, OKCHIOB, THAPOKCUAOB, coiel xeneza (I u
III). ITpupoansie coenuHeHus xene3a. CruiaBbl xKejne3a — YyTyH U cTaib. [[puMeHeHue CIijiaBoB
U Kenesa.

Xpom. HaxoxzneHue B mpupoje, nojiyueHue, cBoicta. CoeAMHEHUST XpOMa Pa3IudHbIX
CTEIIEHEW OKHCIICHHMs, XpOMAaTbl U JIUXPOMATHI; XPOMOBAs CMECh. TOKCUYHOCTH COEAUHEHUU
xpoma/ [IpumMeHneHne XxpoMa 1 ero COeTMHCHHM.
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Mapranen. HaxoxaeHue B mpupojie, MOJYYEHUE CBOWCTBA. BakHeWIue COeNUHEHUA
mapranua(Il, IV, VI, VII). I[Ipumenenue.

Menb. Haxoxnaenue B mnpupope, noinyuenue cBorctBa. Coemunenust meau(l, II), mx
cBoiicTBa. KoMIuiekcHbIe cOeJUHEHUS MEIH.

[uuk. Haxoxnaenue B mpuponae, NOIydyeHUE CBOMCTBA. AMMOTEpPHOCTh ILHHKA.
CoenuHenusi, B TOM YHCIIE U KOMIUIEKCHBIE.

Meramtyprus. MeTtamiel B coBpeMeHHON TexHuke. OOmme crmocoObl MOTydeHUs
METAJLJIOB. OOmue HayyHble NPHUHIMUIBI XUMHUYECKOIO MPOU3BOACTBA. JomeHHOe
npou3BoACTBO uyryHa. CmocoObl mpousBoacTBa cTanu. [IpoOnembl  MagoOTXOAHBIX
IPOU3BOJACTB B METAUIYPTMM W OXpaHa OKpYJKawlled cpenbl. PasBuTHe OTEUECTBEHHOMU
METAJUIypruu U €€ 3HaYeHue I Pa3BUTHS IPYTUX OTPACIIEH MPOMBIIIIIEHHOCTH.

B3auMoCBs3b HEOPraHUYECKUX coequHeHni. KauecTBeHHbIE peakiuyu Ha HEOPTaHUYECKUE
BELIECTBA U UOHBI.

IIpaBuna pabotel B nabGoparopuu. IlpaBuina Oe3zomacHOCTH Ipu pabOTe € EIKUMH,
TOpPIOYMMH M TOKCHYECKHMMH BEIIECTBAMHU, CpPEACTBaMU ObITOBOM xumuu. Haydnble MeTobI
HCCIICIOBAHNS XUMAYECKUX BEILIECTB U NPEBPAICHUN. MeTonbl pa3nesieHuss CMeCer U OUUCTKU
BEILIECTB.

Teopuss cTpoeHMs OpraHMYecKUx coeAuHeHU. (OCHOBHBIE TIOJIOKEHHS TEOpUHU
xumudeckoro crpoenuss A. M. bytnepoBa. 3aBUCHMOCTb CBOMCTB BELIECTB OT XUMHUYECKOIO
cTtpoeHusd. M3oMepust (CTpyKTypHass U IPOCTPAHCTBEHHAs), TOMOJIOTHsS. B3anMmHOe BiusiHuE
aTOMOB B MOJIEKYJIAX. DJIEKTPOHHAs MPUPOJIa XUMUYECKHUX CBSI3€ B MOJIEKYJIAX OPraHUYECKHX
COEIMHEHMM, CIIOCOOBI pa3pbIBa CBA3EH, NOHATHE O CBOOOIHBIX paaukanax. OyHKIMOHAIbHAS
rpynna. ['mbpunnsanus aroMHbIX OpOUTaNen yriepoaa.

Knaccudukanus opraHM4ecKUX COEIWHEHUH. PaaukalbHbII M HMOHHBI MEXaHU3MBbI
peakiuii B OpraHu4eCKOr XUMHUH.

IIpenenbHbIE YTIEBOAOPOIBI

['oMonormdyeckuid  psii  OPENENbHBIX  YIJIEBOAOPONOB,  HMX  JJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTpOeHHe (Sp -rubpmamsamms). Meran. HoMeHKkIaTypa, XMMHYECKHE H
dbusznueckue  CBOMCTBA  NIpeeNbHBIX  yrieBogoponaoB. lluknoankanel.  [IpenenvHbie
YIJIEBOJOPOABI B IPUPOJIE.

Henpenenbnsie yriieBonopoasl

['oMonornyeckuid psJl 3TUIEHOBBIX YTJIEBOAOPOAOB (aJIKeHbI). JIBOiiHAs CBSI3b G— U T-
cBs3M, sp -ruGpuamsanus). dusnmyeckue cBolcTBa. M30MepHs YIIEPOIHOTO CKeleTa |
[IOJIOXKCHUE JIBOMHOM CBsA3UM. HOMEHKIaTypa STHUIEHOBBIX YIJIEBOAOPOIOB. XUMHUYECKHE
cBoiicTBa. CrocoObl MOMY4EHHsI STUICHOBBIX YIJIEBOJAOPOAOB. lIpuMeHeHue 53THUIIEHOBBIX
YIJIEBOJIOPOJIOB.

JuenoBble  yrineBogopoasl. Knaccudukauus  aueHoBbIX. CrnocoObl  MONyYeHHS,
busznueckue U XxuUMU4Yeckue cBoiicTBa. [IpUpOAHBI M CHHTETUYECKUN KaydyyKd, CTPOCHHE U
CBONCTBA.

AnerusieHoBbIE  yraeBoaoponbl  (ankeHbl). TpoitHast  CBsI3b,  Sp-THOpHUIU3AIIMSL.
['omonoruyeckuil psn aueTuieHa. XUMHYECKHME W (U3NYECKHUE CBOWCTBA, MNPUMEHEHHE
aneruieHa. [lonydenue ero kapOUIHBIM CIIOCOOOM U U3 METaHa.

Apomaruyeckue yriaeBopopoas! (apensl). Ilpusznaku apomatmunoctu. Kiaccudukanus,
U30MEpUs, HOMEHKJIATypa. DBEeH30iI, €ro 3JEeKTPOHHOE CTPOEHWE, XMUMHUYECKHE CBOWCTBA.
[IpoMbllIIEHHOE — MMOJIy4eHHE M NpPUMEHEHHWE OeH30ja U JIpPYrMX apOMaTUYECKUX
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yraeBoaopoaoB. Tonyod, kcuodnbl. [IpaBuna opueHTauu B O€H30JIbHOM KOJIbLIE, 3aMECTUTEIN
[ u II pona. CoBnanaroniasi ¥ HpECOBMAAAOIIAS OPUEHTALIUH.

IloHATHE O ATOXUMHUKATAX, YCIOBUS X UCIOJIB30BAHUS B CEIBCKOM XO34MCTBE HA OCHOBE
TpeOOBaHUI OXpaHbl OKPYKAIOLIEH Cpebl.

[IpupoaHbIe UCTOYHUKHN YTIIEBOAOPOI0B. HedTh, mpupoaHbIN ra3 U MOMYTHEIE HEPTSIHBIC
ra3el, yroib. ®pakunonHas neperonka HedTu. Kpekunr. ApomaTtuzanuss HEPTEPOIYKTOB.
OxpaHa OKpy>KarIIeH cpesl mpu HedTenepepadoTKe.

[Ipon3BoiHBIE YTIEBOIOPOIOB.

Cnuprtel. Knaccudukanusi, crpoenne. M3omepusi. HoMenkinarypa cnupToB. XUMHUYECKUE
CBOKCTBA CIIUPTOB. BOIOPOAHBIE CBSA3M MEXIY MOJIEKYJIaMu CUPTOB. [I[pumMeHeHrne cuupToB.
S MOBUTOCTB CIIUPTOB, UX TYOUTENBHOE IEHCTBHUE HA OPTaHU3M YEJIOBEKa.

@®enonbl.  Knaccudukanusa ¢denonoB, HomeHknatypa. CTpoeHue, XHUMHUYECKHE U
¢usmnueckue cpoiicTBa ¢enosa. Biaumoneiicteue ¢ dopmanbaerugom. [Ipumenenue denomna.
OxpaHa OKpy’Karoliei cpeabl OT IPOMBIIIEHHBIX OTXO0B, COAEPKAIUX (PEHOIL.

AnbAeruapl U KETOHBI, UX CTPOCHHE, XUMHYECKUE CBOMCTBA. [loyueHrne n npuMeHeHune
aNbJACTUI0B U KETOHOB.

Kap6onoBrsie kucnorsl. Krnaccudukanusi, HOMEHKIATypa, TOMOJOTHYECKHN  psif
NpeleabHbIX OJHOOCHOBHBIX KHCJIOT, MX cTpoeHue. KapOokcuibHas Tpymma, B3auMHOE
BIIUSIHUE KapOOKCUJIIBHOW TPYIIBI M YIJIEBOJHOTO panukana. Du3nueckue W XUMUYECKUC
CBOMCTBa KapOOHOBBIX KHCIOT. MypaBbHuHasl, YKCycHasi, O€H30iHas, NaJbMUTHHOBAS,
CTeapuHOBasi, oOJieMHOBasi KuciotTel. [lomydyeHne u mnpuMeHeHHE KapOOHOBBIX KHCIOT.
[Ipou3zBogHbBIE KAPOOHOBBIX KUCIIOT.

Cnoxuble d3¢pupsl. CrpoeHue, mnoidyyeHue peakinuer srepuduxanuu. Kupsl.
Knaccudukanusa. Xumuueckue cBoictBa. Poib ®UPOB B JKUBBIX OPraHU3Max.

CHUHTETHYECKHE MOIOIIME CPEACTBA, MX 3HAYCHHE. 3alllUTa OKPYXKAOLIEW Cpenbl OT
3arpsA3HEHUS] CHHTETUYECKUMH MOKOIIUMU CPENCTBAMM.

VYrnesonpl. Knaccudpukamms. Crpoenue. @Dusznueckrue M XUMUYECKHE CBOWCTBA
MOHOCaxapuAoB (TI0K03a, (GPyKTO3a), pOib B KMBBIX OpraHM3Max M B mpupojae. ManbpTo3a,
JIAKTO3a, caxapo3a, UX THAPOJIM3, POJb JUIA KUBBIX OpraHm3mMoB. Kpaxman u memnosos3a, ux
CTpPOCHHE, XUMUYECKUE CBOMCTBA, ()YHKIIMM W POJb B JKUBBIX OpPTaHU3Max W B TPUPOJIE.
[IpumeHeHue 1eToa03bl U €€ MPou3BOAHBIX. [loHATHE 00 UCKYCCTBEHHBIX BOJOKHAX.

Hutpocoenunenuss amudarnueckue u  apomarudeckue. llomyueHume, cBOMCTBa.
Homenxknartypa. TOKCMYHOCTSD.

AMunbl anudatuueckue U apomarudeckue. Knaccudpukanusa. Homenknatypa. Ctpoenue
aMuHOB. DPu3nueckue M XHMMHYECKHE CBOMCTBA. B3aumMopgelcTBHe C BOJOM M KHCJIOTaMH.
AHUIUH, CBONCTBA, TOKCHYHOCTh. [lojyuyeHue aHWIMHA U3 HUTPOOEH30JIa; MPAKTHUECKOE
3HAYEHUE aHUJIMHA.

AMuHOKHCIIOTEL. CTpoeHue, XUMHUYECKHe OCOOCHHOCTH, HW30MEpUs aMUHOKHCIIOT.
Pu3nuecKre U XUMUYECKHE CBOMCTBA. Peaknns NoJMKOHAEHCAMA AMUHOKHCIIOT.

[Tentuasl. CuHTE3 NENTUAOB, UX CTpoeHHE. POJb MenTua0B B OpraHu3Max

benku. Knaccudpukamus. Crtpoenme, crpykrypa OenkoB. CunTe3 OenkoB. CBoCTBa
o0enkoB. DyHKIMU U POJb OENKOB B KUBBIX OpPraHM3Max. 3HAUCHHE MHUKPOOMOJIOTHYECKOU
MIPOMBIILICHHOCTH.

HykiienHoBbIE KHMCIIOTBI, CTPOEHHE HYKJIECOTHIOB. [IpuHImMNm KomIeMeHTapHOCTH
noctpoenust aBoviHoM crmpanu JIHK. Ponp HYKIEHMHOBBIX KHCIOT B KU3HEACATEIBHOCTH
KJIETKHU.
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Bzaumocss3b OPraHUYCCKUX COGHHH@HHﬁ. HI[CHTI/I(I)I/IKH.HI/IH OpraHU4YCCKHX COGHHHGHHﬁ.

KauecTBeHHBIE peaky OPraHUYECKUX COCTUHEHUN.

BBICOKOMOJ'ICKy.HHpHBIe COCOAUMHCHU. PeaKHI/II/I MMOJIMMEPHU3aI MU TIOJIMKOHIACHCAIUH.

[Tomumepsr. [1nactmaccel. Bomokna. Kayuyku.

1.

2.
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yapexaenuii. — M.: JIpoda, 2012 r. (r000ii rog u3gaHms)
[Ma6puansn O.C. Xumus 11 knacc. YueOHUK 17151 00pa30BaTeIbHbIX YUpexKACHUNH. — M.:
Hpoda, 2012 u mo3zxe (J1ir000# TO U3TIaHMS)

. Xomuenko I'.I1., Xomuenko W.I'. Tlocobue qis moctynatomux B BY3s1 — M.: HoBast

BoJHA, 2010 u mo3xke (1r000# Toa n3aaHus).
Xomuenko ['.I1., Xomuenko W.I". COopHUK 3a/1a4 110 XMMHUU IS IocTynaromux B BY35L.
— M.: HoBas BonHa, 2010 1 mo3:xe (Jir000# roj, u3JaHusl).

. T'abpuansn O.C., Pemeros I1.B., OctpoymoB N.I'., Hukutiok A.M. I'oToBUMCS K

€IMHOMY TOCYIapCTBEHHOMY 3K3aMeHy. Xumus — M.: JIpoda, 2004 u mo3zxe (J1060# 107
W3IaHUs).

["a6puansn O.C., Octpoymos U.I'., OctpoymoBsa E.E. «Oprannueckas Xumusi B TeCTax,
3amavax, ynpaxkuaenusx 10 kmace». — M.: lpoda, 2004.

Ky3smenko H.E., Epémun B.B., [TonikoB B.A. Hauana xumuu. CoBpeMEHHBII Kype I
nocrynaromux B BY3e1. — M.: Ok3amen, 2005 —2010.

. Ky3emenko H.E., Epémun B.B., [lonkoB B.A. /Ins MIKOJIBHUKOB CTapIIMX KJIACCOB U

noctynaromux B BY3s1: yue6Hoe mocoodue. — M.: U3n-Bo MI'Y; «IleyaTHbie Tpaauimmy,
2008.

denepanbHblil MHCTUTYT negarorundeckux usmepenuii. EI'D XMUMHMAL. 2015, 2016 roabl
U Jajiee.



