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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYA.10 Xumus
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOnoM mucuurmumrabl OY/l. 10 Xumust sBiseTcst 4acThiO MPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
o0pa3oBaTeNbHBIH CTaHAAPT CPEJHET0 MPOQECCHOHANBHOTO 00pa3oBaHMsA 1O mpodeccun
43.01.09 ITIOBAP, KOHIUTEP (mpuxa3 Muno6puayku Poccuu ot 09.12.2016 . Ne 1569)"

* OCBOEHHE 3HAHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHE MHpa M MeTolax
€CTeCTBEHHBIX HAyK, 3HAKOMCTBO C HauOojee BaXHBIMH HACIMU U JOCTH)KCHUSIMHU
€CTECTBO3HAHMS, OKA3aBIIMMH OIIPEICIISIONIee BIUSHIE HAa Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

* OBJIQJICHUE YMEHUSIMU TIPUMEHATH TIOlydYeHHbIC 3HAHWUA I OOBSICHEHUS SIBICHHM
OKPYKAOIIEr0 MHPa, BOCHPUATUS WH(POPMALNU €CTECTBEHHO-HAYYHOTO M MPO(ECCHOHATBHO
3HAYUMOTO COJCPXKAHMS; pa3BUTHEC WHTEJUICKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS B XOJI€ IPOBEJICHUS MPOCTEUIINX UCCIEIOBAHNUN, aHAJIN3a SBICHU,
BOCTIPUSTHS © HHTEPIIPETAI[IH €CTECTBCHHO-HAYYHON MH(OPMAIHH;

* BOCITUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHON TPUPOABI M UCTIOIb30BaHHUS
JIOCTH)KEHUH €CTECTBEHHBIX HAYK JJI Pa3sBUTHUS LIUBUIN3ALUN U TTOBBIILIEHUS Ka4eCTBa KU3HH;
* NOPUMEHCHHE eCTECTBEHHO-HAYYHBIX 3HAHWH B MPO(ECCHOHANBHON JAEATENIbHOCTH H
MOBCETHEBHOM JKM3HHM Ui oOecreueHHsi O€30MacHOCTH IKU3HEAEATENbHOCTH; TI'PaMOTHOTO
HCIIONIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTHi; OXPaHBI 310pPOBbs, OKPY>KAFOILIEH CpeJIbl.

1.2. MecTo y4eOHOH AMCHUILUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHEIHATNCTOB
CpeIHero 3BeHa.
Vuebnas mucnummmaa OY/1.10 Xumus Bxoaut B nuki O6meoOpa3oBaTenbHON TOATOTOBKH.

1.3. Leau u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHMS YUeOHOH AUCHHMIIHHBI.

— (opMupoBaHUE y 00YUAIOIUXCA YMEHHS OILIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JUIS
Ka)KJI0TO YeJIOBEKa;

— (opmupoBarne y oOydaromMxcsi MEIOCTHOTO IPEICTABICHUS O MHUPE M POIH XMMHU B
CO3JJaHHH COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHBI MHUPA; YMEHUSI OOBSICHATH OOBEKTHI U
MPOLECCHl  OKPYXKAIOWMIEW JACUCTBUTEIBHOCTU: TNPHUPOJHOM, COLMAIBHOM, KYyJIBTYpHOH,
TEXHHYECKOM Cpeibl, HCIIONb3Ys JUIsl 3TOTO XMMHUECKHE 3HAHHS;

— pa3BuTHE y OOy4aromMUXCs YMEHUW pa3nudarh (akThl M OLEHKH, CPAaBHUBATh OIICHOYHBIC
BBIBOJIbI, BHJIETh HUX CBf3b C KPUTEPUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C OIPEICIIEHHOM
CHCTEMOM LIEHHOCTEH, (hopMynHpoBaTh H 000CHOBBIBATE COOCTBEHHYIO MO3HIIHIO;

— TpHOOpeTeHHne O0OyJaroIIMMHUCS ONBITa Pa3HOOOpa3HOW NEATENBHOCTH, IIO3HAHUS U
CaMOIIO3HAHMSI; KJIIOYEBBIX HABBIKOB, MMEIOIIHUX YHHUBEPCAJIbHOE 3HAUCHHE [UIS Pa3IUIHBIX
BUJIOB JICATEIBHOCTH (HABBIKOB PEIICHUs MpOoOJIeM, NPUHATHS pPEIIeHHi, OUCKa, aHAIM3a U
00paboTkn HHpOpMAK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB U3MEPEHHH, COTPY/ITHUIECTBA,
0e301acHOro OOpaIICHHSI C BEI[ECTBAMU B ITOBCEAHEBHON KU3HHU)

B pe3yibTaTe 0cBOCHHS Y4eOHOM AMCHUIUINHBI CTYIEHT J0JI5KEH 3HATH:
B pe3ysbTaTre ocBoeHHMS YUeOHONH AUCHUILIAHBI CTYIEHT J0J’KEH YMETh:

B pe3ynbrare ocBoeHHsI y4eOHOM AMCHMILUIMHBI CTYIEHT /I0JI’KeH UMeTh HABBIKU U (WJIN)
OMBIT AeATEIbHOCTH:



1.4. PeKOMeHHyeMOC KOJIMY€CTBO YaCO0B Ha 0CBOCHHE NIPOrpaMMbl yqeﬁﬂoﬁ AUCHUIIJIMHBI:

O0bem nporpammsl 264 4acoB, B TOM 9HCIIE:
ayTUTOPHON yueOHOU Harpy3ku oOydatomierocst 190 gacos;
CaMOCTOSITENIbHOW paboThl 00yHarorerocst 56 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOW JUCIHUILINHBI

2.1. O6beM yueOHOH AMCHUILINHBI U BU/ABLI y4eOHOI padoThl

Tabnuya 1. Buowst yuebnou pabomst no nepuodam oceoerus OOII CI10 ons ghopmel 0byuenus -
OuHas.

Bcero,
Bujt yue6Hoii paGoTbi Cemectp(-b1)

aK. 4. 1 2 3 4 5

KonrakTHasn (aynuropHas) padora (Bcero) 190 34 | 34 | 32 | 40 | 50
B TOM YHCIIE: - - - - - - -
JeKIHMH (€CITH MPEAYCMOTPEHO) 120 26 | 20 | 20 | 24 | 30

B TOM YHCJIC B d)opMe HpaKTH‘iCCKOﬁ IIOATOTOBKH

1a00paTOpHBIE 3aHATHA (€CITU TPEXYCMOTPEHO) - = = - 5 <

B TOM YHCIIE B POpME MPaKTUIESCKON TIOATOTOBKH

MPaKTUYECKUe 3aHATHsI (€C/IM PEYCMOTPEHO) 70 8 14 | 12 ] 16 | 20

B TOM YHCIIE B pOpMe MPaKTHIECKON TTOATOTOBKH

CamocronTenbHas padora o0yuaromnierocs (Bcero) 56 10 10 | 11 8 17

B TOM YHCJIC: - - - - = = =

B (hopMe IPaKTHYECKOH MOATOTOBKU

YacoB Ha KOHTPOJI: 18 = - = = 18
[TpomesxyTounas arrectamusi B Gopme: (3auer/mud3auer/ i Ip |320| - | 320 | 5
SK3aMeH )

Ob6u1as TPyIOEeMKOCTh qac 264 44 | 44 | 43 | 48 | 85

2.2. TemaTuueckuii njian u coaep:kanue yueonoi qucuuminasl OYJ.10 Xumus

Tabnuya 2. Cooeporcanue oucyunaunvl/MK no eudam yuebnoil

HAUMEHOBAHUE PA3JIEJIA TUCHUITIJIMHBI Bun yueGuoii
6 0 KoJ1-Bo yacos
Conep:xanue paszena (TeMbl) padoThbI
BBenenune >
Beenenue Jlex | 2

Hayynple MeTObI MO3HAHNS BEIECTB M XUMHYECKHX sIBIIEHUI. Poib oKCcIIeprMeHTa ¥ TEOPUH B XUMUH.
3nauenne xumMuH npu ocBoeHnu npodeccuit CI1O u cnenmansroctel CIIO ecTrecTBeHHO-HAYIHOTO
npoduA IpodecCHOHATBHOTO 00pa30BaHUs




Pa3gen 1. O0mas u HeopraHum4eckas XuMust 86

Tema 1.1.
Jlex 4
XuMus — HayKa O BElIeCTBaxX

Cocras BemecTBa. XUMHUECKHE 371eMeHThI. CIIoCOOBI CyIECTBOBAHMS XHMHUIECKIX 2JIEMEHTOB: aTOMBI,
IIPOCTBIE U CIIOJKHBIE BEILIECTBA.

Nsmepenue BemecTBa. OTHOCHTENbHBIE aTOMHAs U MoJeKysipHas Maccel. KonndaecTBo BelecTsa 1
€IMHHUIIBI €70 U3MEPEHH: MOJIb, MMOJIb, KMOJIb. Uncno ABoraapo. MomnsipHas macca.

Knaccugukaums Heopranuyeckux BeriecTB. CMecH BelecTB. Pa3nuans Mex Iy cMecaMu |
XUMUYECKHMHU COCTUHEHUAME. MaccoBasi 1 00beMHas JI0JH KOMITOHEHTOB CMECH.

ArperatHble COCTOsIHHA BelecTBa. TBepaoe (KpUCTauIMIeckoe 1 aMopQHOE), )KUAKOE H ra3000pazHoe
arperaTHpIe COCTOSHHS BEIIECTBA. 3aKOH ABOTazpo M €ro CIEACTBHUA.

Tema 1.2.

Jlex 2
Crpoenue atoma

ATtom — cnoxHas actuna. JlokasarenscTBa CI0KHOCTH CTPOCHHS aTOMa: KaTOAHBIE M PEHTI€HOBCKHE
ayud, GpotoshPeKT, pagHoaKTUBHOCTD, 31eKTponus. [InanerapHas monens atoma J. Pesepdopna.
Crpoenne aroma 1o H. bopy. CoBpemeHHBIE TpecTaBIeHns 0 CTpoeHNH atoMa. KopmyckymsipHo-
BOJTHOBOH JTyaJTi3M 9acTHI] MUKPOMHpA.

CocraB aroMHOTO sAnpa. HyKITOHBL: IPOTOHEI X HEUTPOHBI. M30TOMBI M HYKIINABL. YCTOHYHUBOCTS SJIED.
OnexkrpoHHast 06onouka atoMoB. [ToHATHE 00 21EKTPOHHON OPOUTAIIN H IIEKTPOHHOM O0JIaKe.
KBanToBBI€ uncna: maBHOE, opOuTaNnbHOE (M0O0THOE), MATHUTHOE U CITMHOBOE. Pacnipenenenne
9NIEKTPOHOB IO SHEPTETUYECCKUM YPOBHSM, TIOAYPOBHIM M OPOUTAIAM B COOTBETCTBUU C IPHUHIUIIOM
HauMeHbIIeH sueprun, npuHiunoM [aymu u nmpasmrom ['yrna.

DNeKTPOHHBIC KOH(PHUTYpALIUK aTOMOB XUMHYECKUX 3JIECMEHTOB. DJICKTPOHHAS KIIacCH(UKALIHS
XUMHUYECKHX DJIEMEHTOB: S-, p-, d-, f-371eMeHTBI.

CocraBieHHE CXEM CTPOCHHSA U JJIEKTPOHHBIX KOH(QUTYpAIHil aTOMOB XHMUYICCKHX JIEMEHTOB.
BanenTHbIle BO3SMOXXHOCTH aTOMOB XHMHUYECKUX DIIEMEHTOB.

Tema 1.3. Ilepnonnaeckuii 3axoH u Ilepnonuyaeckas cucrema

Jlex 3
XxuMIYecKkuXx 3nmeMenToB . . MennemeeBa

OTkpeITHE TIepHOANYecKOTo 3akoHa. [Ipennochuikn: HakomIeHne (PaKTOIOTHIECKOTO MaTepHaa
Tlepronuaeckuii 3akoH U cTpoeHue aroma. M3otombl. COBpeMEHHOE TOHATHE XUMUIECKOTO AIEMCHTA.
3axoHoMepHOCTH [. Moznn. CoBpemenHas dpopmynmuposka [leprnoamaeckoro 3akona. [lepronnueckas
cucTema u cTpoeHue atomMa. OU3H4eCKUil CMBICT TOPSAIKOBOIO HOMEpA 3JIEMEHTOB, HOMEPOB TPYIIIIbI U
nepuoaa. [leproanaeckoe M3MEHEHNE CBOMCTB 2JIEMEHTOB: painyca aToMa; YHEpTrHH HOHU3ANH;
3NEKTPOOTPHULATENBHOCTH. IIpHYMHBI H3MEHEHHS METANINYECKUX M HEMETAJUINYECKUX CBOWCTB
9JIEMEHTOB B Ipymnax U nepuogax. 3uadeHue Ilepuonuueckoro 3akona u Ilepuoanyueckoll cHCTEMBI
xumuyeckux snemeHToB [, Y. Menneneesa uist pa3BUTHS HAyKHd U TOHUMaHUsA XUMUYECKOU KapTHHBI
MHpa.

Tema 1.4. Crpoenue BemecTsa | Jlex | 3
TlonsaTHE 0 XUMHUECKOM CBSI3H. THITHI XUMHUYESCKHUX CBS3CH: KOBAJICHTHASN, HOHHAS, METAJNIMUCCKAsT 1
BOZOpPOAHAL.

KoBanenTHass XuMHU4I€eCcKas CBs3b.

Honnast xumuueckas cBsizb. MexaHu3M 00pa3oBaHusi HOHHOU CBsi3U. IOHHBIE KPUCTAIUTHYECKUE
pELIETKH U CBOMCTBA BEIIECTB C TAKUMHU KpHUCTaJUIaMHU.

Merannugeckas XUMHYECKasa CBsI3b.. Ee CBOICTBA, OTIIMIHS U CXOJICTBO C KOBAJICHTHOW H HOHHOM
cBA3AMH. MeTaiuinuecKkue KpUCTaIMYeCKAE PEIIETKHA U CBOMCTBA BEIIECTB C TAKMMHU KpUCTaJLUIAMHU.
Bonoponmras xumudeckas cBsa3b. MexanusMm 00pa3oBaHUA, KIaCCH(PUKALNA: MEKMONICKYIISIPHAS 1
BHYTPUMOJIEKYJISIPHAs BOJOPOAHBIE CBSI3H.

Enunas npupona XUMUYECKHX CBsI3€H: HAJINUNE Pa3IndHbIX TUIIOB CBA3EH B OTHOM BEILECTBE, IEPEXO]
OJTHOTO THIIA CBS3U B APYTOH U T. 1. YCTAHOBJICHHUE 3aBUCUMOCTH CBOMCTB XMMHUYIECKUX BEMIECTB OT
CTPOCHHS aTOMOB 00pa3yOIINX UX XMMHYCCKUAX 3JIEMEHTOB, 3aBUCHMOCTb CBOUCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS KPUCTANIMICCKHUX pemeToK. CBsI3b MPUPOABI XHMHUIECCKON CBSA3H C THIIOM
KPUCTAJUTUIECKOHN PEIICTKH BEIIECTBA U €r0 (PU3NYECKUMHU CBOMCTBAMHU




Tema 1.5. JlucniepcHble CHCTEMBI | Jlek | 2

[onsTre o nqucniepcHbIX cucteMax. Kinaccnukanust qucnepcHbIX CHCTEM B 3aBHCHMOCTH OT
arperaTHoOro COCTOSHUS JUCIIEPCHOHHON CPe/Ibl M TUCTIEPCHOM (ha3bl, a TAKKE MO pasMepy X YacTHI.
I'pybonmcniepcHbIE CHCTEMBI: DMYIBCHH M CYCIICH3MH. TOHKONCIIEPCHBIE CHCTEMBI: KOJUTOMIAHBIE (3011 1
TeNH) ¥ UCTHHHBIE (MOJIEKYIAPHBIE, MOJIEKYIIPHO-MOHHBIE U HOHHBIE).

Tema 1.6. Xumuueckue peakuuu | Jlex | 4

Kiaccudukarus XuMU4ecKiX peaKiiuid.

CxopocTh XMMHYECKUX peaknnid. DakTopsl, BIUAIONIIE Ha CKOPOCTh XUMIYeCKoH peakiuu. [Ipupona
pearupyroumx Beniects. Temneparypa (3akon Bant-T'odda). Konnenrpauns. Karanuszaropsr u karanus:
TOMO- Y TETEPOTE€HHBIN, UX MEXaHU3MBL.

OO6paTUMOCTh XHMHUYECKUX peakuuil. XuMuueckoe paBHoBecue. DakTopsl, BIUSAIONIME HA CMEIICHUE
paBHOBECH: KOHIICHTpaIus, JaBieHne, remneparypa(npuanun Jle [larense).

Tema 1.7. PactBOp | Jlex | 6

OuU3NKO-XUMHUYECKas IPUPOIA PaCTBOPEHH U pacTBOpoB. PacTtBopuMocTs BemecTB. CriocoOsr
BBIPKECHHSI KOHIIEHTPAIMH PACTBOPOB: MaccoBast OIS PACTBOPEHHOTO BEIeCTBA(ITPOLEHTHA ),
MOJIIpHAsL.

Teopust >IEKTPOTUTUYECKON Jucconraniu. MexaHu3M AUCCOLUAllUU BENIECTB C PAa3IUYHbIMUA TUIIAMHA
XUMHYECKHX cBA3eH. CHIbHBIC U CpelHUE IEKTPOIUTHI. Peakiy oOMeHa B BOZHBIX pacTBOpax
3JIEKTPOIUTOB.

I'maponns kak oOMeHHBIN npouecc. HeoOpaTHMbIi THAPOIN3 B €ro 3HAYCHHE B IPAKTHYESCKON
JesiTenbHOCTH YenoBeka . CocTaBieHne ypaBHEHHI JUCCOIMANH MIEKTPOIUTOB. IHIMKaTOph! H
HM3MECHEHHE X OKPACKH B pa3HbIX cpeAax. Pelllenue 3agad Ha MacCoOBYIO JIOJIIO BELIECTBA B PACTBOPE.

CamocTosTenpHas paboTra CTy/ICHTOB | Cp | 10

Pemenue 3a1a4 1 ynpakHeHHH 110 00pasiy, paboTa ¢ HHHOPMALMOHHBIMHA HCTOYHUKAMH,
HMHIABHAYaIbHOE JOMAIIHEE 3a/laHUE

Pemenne 3a1a4 u ynpakHEHUR | IIp ‘ 8

Pemrenne 3anau u ynpaxuenuii. CemecTpoBasi KOHTpOJIbHAs padoTa

Tema 1.8. OKHUCIUTEITEHO-BOCCTAHOBUTEIIHHBIC PEAKITUH.

Jlex 4
DIEKTPOXUMUIECKHUE MTPOLIECCHI

OKHCIHTENHHO-BOCCTAHOBUTENbHBIE peaknuy. CTeneHp OKucIeHnsA. BakHel e OKHCITUTENN 1
BOCCTaHOBUTENH. OKUCIUTEIBHBIE U BOCCTAHOBHUTEIBHBIC CBOMCTBA BENIECTB, 00pa30BaHHBIX
SIIEMEHTAMH B IPOMEXYTOUHBIX CTENEHAX OKucieHus. Kiaccudukarnms oKuCIuTensHO-
BOCCTAHOBUTEIbHBIX peakuuid. P

XHUMHYECKHE HCTOUHUKH TOKA. JJIEKTPOAHbIEC OTEHIHANBI. Pl cTaHAapTHBIX 3JIEKTPOIHBIX
MTOTEHIIHAJIOB (DIEKTPOXUMUIECKIH P HAPsDKEHUI METaJUIOB). DISKTPONIN3 PAaCIlIaBOB U BOAHBIX
PacTBOPOB MEKTPOIUTOB. IIpakTHYECKOE NPUMEHEHHUE DIEKTPOIU3A.

Mertopn sneKTpoHHOrO OanaHca. BiausiHue cpepl Ha NpOTEeKaHHE OKHUCIHTENIEHO-BOCCTAHOBUTEIBHBIX
peakimii. OKHCIUTENBHBIE CBOWCTBA CEPHON M a30THON KHCIOT. OKHCIUTENbHBIE CBOHCTBA AUXpOMaATa
kasust. ['abBaHUYECKHUE DIIEMEHTHI H OaTapeK.

Tema 1.9. IlpocTele BenecTna | Jlex | 4

Merauiet. [TonoxxeHne MeTauIoB B IEPUOIMYECKOI cucTeMe U 0COOCHHOCTH CTPOCHUS UX aTOMOB.
[IpocTeie BemecTBa — METAIIIBI: CTPOCHHE KPHCTAIIOB M METaJJIMUeCcKasi XUMU4ecKas cBa3b. O0mue
(u3NIEeCKHe CBOMCTBA METAIUIOB U MX BOCCTAHOBHUTEIBHBIC CBOHCTBAa 3aBUCHMOCTE CBOMCTB 3THX
COEIMHEHHNH OT CTENEHEH OKHUCICHHS METAINIOB. 3HAYCHUE METAIJIOB B TIPUPOJIE U KU3HU OPTaHU3MOB.
Kopposzus metannos. XuMmudeckas KOppo3usi. DIeKTpoxuMudeckas Kopposusi. CriocoOsl 3aIiuThI
METAJIIIOB OT KOPPO3HUH.

Hewmeranmsr. [Tonoxxenne Hemeramios B [lepronnieckoli cucteMe, 0COOCHHOCTH CTPOCHUS HX aTOMOB.
DAEKTPOOTPHUIATENEHOCTE. XMMHUIECKIE CBOMCTBA HEMETaI0B. OKHCIUTENBHBIE CBOWCTRA!
B3aMMOZIEHCTBHUE C METAIJIaMH, BOLOPOAOM, MEHEE MIEKTPOOTPULIATEIbHBIMIA HEMETAIIIIAMH,
HEKOTOPBIMHU CIIOXKHBIMU BEILIECTBAMHU. BOCCTaHOBUTENbHBIE CBOMICTBA HEMETAIIJIOB B PEAKIUAX C
($TOPOM, KHCIOPOIOM, CIIOKHBIMHU BELIECTBAMU — OKUCIUTEIISIMH (230THON M CEpHOU KUCIIOTAMH
IIp.KHCIIOTaMH)




Tema 1.10. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COEMHEHUIN | Jlex | 6

BonoponHbie coeTHEHNS] HEMETAIJIOB.

Oxcunppl. Heconeobpa3sytommue u coneoOpasyromnye okcuabl. KucmoTHbie OKCHIbI, HX CBOHCTBA.
OCHOBHBIE OKCH[IBI, UX CBOHCTBA. AM(OTEpHBIC OKCHIBI, UX CBOHCTBA. 3aBHCHMOCTh CBOWCTB OKCH/IOB
METAJIOB OT CTEIICHH OKHCIICHUS.

Kucnorel. Kucinotsl B cBeTe TEOpUH 3IEKTPOIUTHIECKON nucconnanui. Kinaccugukanus KUCIor.
O6mwe cBoticTBa KHCIOTOCOOEHHOCTH CBOMCTB KOHIIEHTPHUPOBAHHOM CEPHOI U a30THOI KHCIIOT.
OcuoBanns. OCHOBaHUS B CBETE TCOPHUH MIEKTPOITUTHIECKON aucconnannu. Knaccudukars
OCHOBaHMH. XMMHUYECKHE CBOIICTBA IIEI09el 1 HepacTBOPUMBIX OCHOBaHMI1. CBOMCTBa
OECKHCIIOPOHBIX OCHOBAHUII Ha MpUMepe aMMuaka. AM(OTEpHBIE OCHOBAaHUS B CBETE
MIPOTOTUTUYCCKOH TEOPUU. AMPOTEPHOCTh OKCUIOB M THIPOKCHOB TIEPEXOIHBIX METAIIIOB!
B3aMMO/ICHCTBHE C KHCIOTaAMH U IIEI0YaMHU.

Comu. Kimaccudukanus u xumMuieckne cBorcTpa coieit. OcOOEHHOCTH CBOMCTB COJCH.

T'enernueckas cBA3b MEXKTy KJIaCCAaMH HEOPTAaHMYECKUAX COCTMHEHHMH.

I'ermeTndeckue psabl U TeHETHYECKas CBA3b. | eHETHYECKHE pAABI MeTalula (Ha IpAMepe KaIbIusa |
xKenesa), HemeTasuia (Cepbl M KpeMHS ), TIEPEXOAHOTO IeMeHTa (MuHKa). BsaumogeiictBue pactBopa
THJIPOKCHIA HAaTPHsI C KUCIOTHBIMH oKcuaamu (okcuaoM docdopa (V)), ampoTepHBIMEI THIPOKCHIAMA
(tumpoxcuiom nuHKA).B3anMozaecTBie aMMuaKa ¢ XJIOPOBOAOPOIOM U BOIOH

Tema 1.11. XuMus o1eMEHTOB | Jlex | 6
s-aieMeHTsl Bonopos. OxucauTenbHble H BOCCTAHOBUTEIIbHBIE CBOMCTBA BOJOPO/IA, €0 IOILy4YEeHHE U
IpPUMEHEHHE.

OnemenTsl [A-rpymmer. Obmias xapaKTepUCTHKA U CBOMCTBA MICTOYHBIX METAIIOB KaTHOHBI IeTOTHBIX
METaJUIOB KaK BayKHEHIIasd XUMHUIECKas (OopMa MX CYIIECTBOBAHUS. 3HAYCHHE TPHPOTHBIX COCTUHEHUS
HaTpUA ¥ KaJIAs

Onements! IIA-rpynmbr. OOmmas xapakTeprcTHKa U CBOMCTBA NIEJI0YHO3EMENbHBIX METAJIJIOB M MATHHUA .
Kanpuuii, ero nomnydenune, Gpu3nveckue 1 XMMUIECKHe CBOWCTBA. BaskHeWIie coeTMHeHNS KaNbLUs, X
3HAYCHUE U MPUMCHEHHE.

P-2IEMEHTHI

Amomunuit. XapakTepuCTHKA aJIOMIHIA Ha OCHOBAaHUH MosiokeHus B [leproandeckoii cucreme
snemenToB Jl. . Menneneesa u crpoenus aroma. [lomyuenue, (pu3ndeckue 1 XUMHYECKHAE CBOHCTBA
ATIOMUHUSL.

VYrnepon n kpemuwuii. O6mas xapakrepuctrka [Ipocteie BemecTBa. OKCHIB! ¥ THAPOKCHABI yIiiepoaa |
KpeMHHUs. BakHeHIme colnl yronbHOM U KpeMHUEBOM KUCI0T. CHIIMKAaTHAs IPOMBIIUIEHHOCTb.
I'anmorens! u xampkorensl. [IpocThie BemecTBa: CTPOSHNE MOJIEKYI, XHMHYECKHE CBOWCTBA, IOTIYUCHHE U
IpUMeHeHue. BaxHele coeAMHEHNs TaJIOTeHOB, HX CBOICTBA, 3Ha4YeHUE U npuMeHeHue. [lomydenue
W IPUMEHEHHE KHCIIOpOoaa U cepbl. XaIbKOTEHBI B IPHPOJE, UX OHONOTHYECKas POIIb.

Onementsl VA-rpynmer. O0mas xapakrepucTuka. BogopogHeie coeIMHEHUS 3IEMEHTOB V A-TpyTIIEL
Oxkcuzsr azota u pocdopa, COOTBETCTBYIOMUE UM KUCIOTHL. Cou 3TUX KUCIOT. CBOICTBA KUCTOPOTHBIX
coequHEHHH a3oTa U docdopa, X 3HaUCHHE U MpuMeHeHue. A30T 1 Gocdop B pupozne, ux
OnomnornyuecKast pois.

Onementst [VA-rpynmer. O61mas xapakTepucTHKa Ha OCHOBAaHUH MX mojioxeHus B [lepuoanieckoi
cucteme >eMenToB [l I. MenneneeBa 1 cTpoeHus aToMOB. Yiiepoa U ero amtorponus. CBoiicTsa
AIJIOTPONHBIX MOAU(UKAIMH yIepoaa, UX 3HaueHHe U npuMeHeHne. OKCHIbI U THAPOKCHIBI yITIepoaa
1 KPEeMHHUS, IX XUMHUIecKue cBoiicTBa. CoH yronbHOW W KPEMHHEBBIX KUCIIOT, UX 3HAYCHHUE U
npumeHenune. [Ipupomoobpasyroas poib yriepoaa JUTst )KUBOH U KPEMHHUS U1l HEXKHBOM MTPUPOIBL.
d-anementsl OcoberHocTH cTpoeHus atoMoB d-aementoB (IB-VIIIB-rpymm). Meap, LUHK, XpoM,
JKEJIe30, MapraHel Kak MPOCThIe BEIIECTBA, X (PU3MUecKe N XUMUIECKHE cBOMcTBA. HaxoxaeHne 3Tux
METaJUIOB B IIPUPOAE, NX MoTydeHne 1 3HadeHue. Co

[pakTudeckue 3aHATH: XUMUYECKHE CBOMCTBA BOJOPOa, KUCIOPoa, cepbl, hocdopa, TaIoreHOB,

vrmenama Oy, nry cantt araTa UrTenATa \rensra AManDarilrg AMETTIAL & 1\AR AL INTL ATOTIATIGNTL

Pemenue 3aga4, ocylecTBIeHHE NPEBPACHUI IIp | 12

Pemenue 3amaq u ynpaxknenuii. Kourponpaas pabora nmo paszpeny "OOmas u Heopranudeckas xumus"

CamocTosTenpHas paboTa CTyJIEHTOB | Cp | 10

Pemenne 3amaq u ynpakHeHui 1mo o6pasity, padora ¢ HH(QOPMaMOHHBIMI HCTOIYHHKAMH,
MHIUBUAyaIbHOE TOMAIITHEE 3a/1aHue

JuddepennunpoBaHHbIi 3a4eT | IIp | 2




Pazgen 2. Oprannyeckasi Xumusi 158

Tema 2.1. IIpeameT opranudeckoi xumun. Teopus cTpoeHus

% Jlek 4
OpPraHUYECKUX COCTUHCHHIT

IIpenmer opranmaeckoit xumud. [lorATHE 00 OpraHMIECcKOM BEIIECTBE U OPraHUYECKON XUMHUH.
Teopwus cTpoenus opranmdecknx coennaeHni A. M. bytineposa. XuMuueckoe CTpoeHHE M CBOIICTBA
opraHu4eckux Bemects. [loHsaTre 06 nzoMepun. CriocoObl 0TOOpakeHUs: CTPOCHHS MOJICKYITBI
(popmymbl, Mmomenn). 3HaueHue Teopun A. M. ByTiepoBa st pa3BUTHSI OpraHUYECKON XUMHH U
XUMHUYECKHAX IPOrHO30B.

Knaccudukanus opranmdeckux coennHenuid. Kiaccupukariys opraHn4eckuxX BEIECTB B 3aBUCHMOCTH
OT cTpoeHHusA yreponHoi nenu. [lousatue pynxmuonansHoN rpymmsl. Kimaccudukamus opraHmdecknx
BEMIECTB MO TUITY (PYHKIIMOHAIBHOH TPYTIITBI

OCHOBBI HOMEHKJIATY bl OPTaHHIECKIX BEIECTB. TpuBHaIbHbIC Ha3BaHMs. PanmonanpHas
HOMEHKJIaTypa Kak npeamecteeranna HomeHkaarypsl [UPAC. Homerkmarypa IUPAC

OcHOBHBIE HallpaBJICHUS Pa3BUTHA TeOpHuH cTpoeHus A. M. bytnepoa. 3omepust opranngecKkux
BemiecTB U ee BuAbl. CTPyKTypHas H30MEPHsI: MEXKIACCOBast, YITIEPOIHOTO CKEIeTa, TIOM0KEHU
KpaTHOU CBA3M M (pyHKIIMOHANBEHOW Tpynibl. [IpocTpaHcTBeHHAs H30MEpHs: TeOMeTpHYecKas 1
onrtuyeckas. PactBopenne 6enkoB B Boze U ux Koarynsanusa. O6pasoBanue coneil mumnuna. [lorydenne
MenHOM conu mniuHa. Jenarypanus 6enka. LiBeTHbIe peakiun O€nKoB

Tema 2.2. [IpenensHBIe YIIIEBOOPOIBI | Jlex ‘ 6

Tomonornueckuii psizg ankanos. [lousaTre 06 yreBonoponax. OcOOCHHOCTH CTPOSHUS MPEISTbHBIX
YIJIEBOAOPOIOB. AJIKaHbI KaK TPEACTABUTEH TIPEACTBHBIX YIIIEBOAOPOIOB. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbl METAHA U PYTHX alNKaHOB. [OMOJIOTHUECKHI DS U H30MEPHSI
napaguHOB.

XHUMHAYECKUE CBOMCTBA aJIKAHOB. PeaKI_II/IH ACTUAPUPOBAHUS, TOPEHUSA, KATAJTTUTHIECKOTO OKUCIICHU L
AJIKAHOB. erKHHl" AJIKaHOB, PA3JIMYHBIC BU/IbI KPDCKHUHTA, IPUMCHCHUEC B IIPOMBINIJICHHOCTH. HHpO.TII/I3 H
KOHBCPCHA MCTaHa, U30OMEpHU3alHs aJIKAHOB.

O6nactn npuMeHeHus alikaHoB. [IpoMBIIIIEHHBIE CITOCOOBI MOTYYCHUs alIKaHOB: TIONTyYCHHE U3
MPHUPOAHBIX HCTOYHUKOB, KPEKUHT TapagpuHOB, MOIYYEHHE CHHTETHUECKOTO OCH3MHA, Ta3u(uKaus
YIJIst, THAPHAPOBAHKE akaHoB. JlabopaTtopHbie CriocoOBI TIOTydeH s aIKaHOB: CHHTE3 Bropiia,
JeKapOOKCHITMPOBAHUE, THAPOIH3 KapOu/aa alllOMHHUSL.

Tomonoruyueckuii psii © HOMEHKIIATypa IIHKI0AIKaHOB, HX 0011as hopmya

Tema 2.3. DTUICHOBBIC U TUCHOBBIC YITIEBOJOPOIBI | Jlex | 3

Anxensl. [omonorugeckuii psa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHIE MOJIEKYITBI TUIICHA 1
ankeHoB. [oMosornueckuii pag u odmast popmyina aakeHOB. M30Mepust STHIICHOBBIX YIIIEBOZOPOIOB:
MEKKJIaCCOBasA, yINIEPOJHOTO CKENETa, MON0XKEHHS KPAaTHOM CBsI3U, TeoMeTpruueckas. Ou3ndeckue
CBOMCTBA aJIKCHOB. XMMHUUYECKHE CBOMCTBA ajIkeHOB. [IpaBuno MapKoBHUKOBA U €r0 MEKTPOHHOE
obocHoBaHue. [opeHne ankeHOB. Peakiuu oOKuCICHNS B MATKUX U KECTKUX ycrmoBusax. Peakius Baruepa
U ee 3Ha4YCHHUE Ul OOHAPYKEHHUs HeTIPEACIbHBIX YITICBOIOPOIOB, NONydeH!s miukoieh. [IpuMenenne u
CrocoOBI TIOMYyYEHUSI aTKEHOB.

Anxanuensl. [loraTre u KaccuuKaisa THEHOBBIX YIIIEBOJOPOIOB MO B3aNMHOMY PACIOI0XKECHHUTO
KpaTHBIX cBsi3ell B Monekyne. [Tommepusanus nueHoB. CiocoObl MOTydeHus TUEHOBBIX YIIIEBOJOPOOB:
pabortsr C. B. Jlebenesa, neruapupoBaHue ajIkaHOB

Tewma 2.4. ATIeTHIIGHOBBIE YTIICBOJOPOIBI | Jlex | 3

T'omonornueckuit psax ankuHoB. HoMeHKkIIaTypa alleTUICHOBBIX YIIEeBOA0poaoB. M3omepus
MEXKIIACCOBasl, yIIIEPOJHOTO CKEIETa, MOJMIOKEHNs KPaTHOU CBSA3H.

XuMUUecKue CBOUCTBA M IpUMEHEeHUE alKHHOB. OCOOCHHOCTH peakuii PUCOSTUHEHUS 110 TPOUHOM
yrepoa-yreponHoi cBsa3h. Peaxmms Kyueposa. [Ipasuino MapKoBHHKOBA MPUMEHHTENBHO K
auetuneHaMm. [IpuMeHeHne alleTUIIEHOBBIX yIIIeBOAOPOoAoB. IlomydeHne aneTuneHa NUpoIn30M MeTaHa
U KapOUAHBIM METOJIOM.

[Nonyuenue anernieHa U3 KapOua KaubIysi, O3HAKOMIICHHE C (PU3NIECKUMHU H XUMUIECKUMU
CBOMCTBaMH alleTUJICHA: paCTBOPHUMOCTHIO B BOZIE, TOPEHUEM, B3aHMO/ICHCTBHEM ¢ OpOMHOM BOOH,
pacTBOpOM IepMaHTaHara Kanusi, comsmu meau (1) u cepebpa.




Tema 2.5. Apomarmdaeckue yrieBOAOPOIbI | Jlex | 4

Tomonornueckuii psx apeHoB. benson kak npeacraBuTess apeHoB. COBpeMeHHBIE ITPEICTABICHHUS 00
3JIEKTPOHHOM M MPOCTPAHCTBEHHOM cTpoeHHU OeH3omna. OOpazoBaHue apOMaTHYECKOH T-CHCTEMBI.
T'omororn GeH30ma, X HOMEHKIATypa, oommas hopmyna. . Pu3ndeckue CBOMCTBA apEHOB.

Xumuueckue cBoiicTBa apeHoB. OpHEHTAIHN B peakIusax MeKTpodmbHOro 3aMenmenus. OpueHTanTs! |
u Il poxa.

[IpumeneHne u TorydeHne apeHoB. [IpupogHbIe HCTOYHUKH apOMaTHYIECKUX YTIIEBOAOPOIOB.
ApomaTtH3anus aqkaHOB ¥ [UKIOATKaHOB. AJIKHIHPOBaHUE OEH30Ma.

Paznenenne cMecu G€H301 — BOAA C TIOMOIIBIO ISTUTENBHON BOPOHKH. PacTBopsromas criocoOHOCTh
OeH3051a (FKCTPAKLIUA OPraHUYECKUX U HEOPraHUYECKHUX BEIIECCTB OSH30JI0M M3 BOTHOTO pacTBopa ioxa,
KpacHTeJeH; pacTBOpeHne B OEH301Ie BEMIECTB, TPYAHOPACTBOPHMBIX B BOAE (cepsl, OEH30MHON
kucnotel). [openue 6enzona. OTHOmEeHUE OeH301a K OpPOMHOM BOZIE, pacTBOPY IEpMaHraHaTa Kajlusl.
Pemenue pacu€THBIX 3a/1a4 10 YPaBHEHUAM XUMUYECKUX PEAKIUN

Tema 2.6. IlpupoaHbIe HCTOYHUKH | I1p | 4

Hedts. Haxoxaenue B mpupoze, cocTas u puzndeckue cBoiicTBa HeTH. TOIUIMBHO-9HEPTETHIECKOE
3HaueHue HedTu. [IpombinenHas nepepadoTka HepTH. PekTndukanus HedTH, OCHOBHBIE QpaKIHU ee
paszmerneHus, X ucnonb3oBanue. Bropnunas nepepaborka HedrenpomxykToB. OKTaHOBOE YHCITO.
IIpuponHsnii 1 nomyTHBINA HeQTIHON Ta3sl. CpaBHEHHE cOCTaBa MPHPOIHOTO U MOITyTHOTO ra3oB, HX
MIPaKTHYECKOE HCIOJIb30BAHHUE.

Kamennsnii yrois. OCHOBHBIE HANIPABICHUS MCTIOIB30BaHU KAMEHHOTO YIJIS

DKOJOTHYECKHE acIeKThI T0OBIYH, TepepaboTKH U UCTIONB30BAHNSA TOPIOYHX HCKOTTAEMbIX

Pemenue 3ama4 u ynpakHeHUH Ip 8
CamocrosaTenpHas paboTa CTyICHTOB CP 11
Tema 2.7. TUIpOKCHUITBHBIE COETHHEHMS Jlex 10

Crpoenne n knaccuukanys cnimpros. Kimaccndukanus cinpToB 10 THITY YIIEBOIOPOIHOTO PagiKaia,
9HCITy THAPOKCHAIBHBIX TPYIII U THILYy aTOMa yTIJIepoja, CBI3aHHOTO C THAPOKCUIIEHOW I'PYTITION.
T'omonoruueckuii psax mpeAeabHBIX ONHOATOMHBIX CIPTOB. M30Mepus M1 HOMEHKIIaTypa alKaHOJIOB, UX
o6rras popmyna. XUMHUYECKUE CBOMCTBA aIKaHOJIOB. PeakiioHHas criocOOHOCTh MTPe/Ie/IbHbIX
OZIHOATOMHBIX ctUpTOB. CrocoOBI monydeHus ciupToB. OTAEIbHbBIC TPEACTABUTEIH ATKAHOJIOB.
Mertanomn, ero mMpOMBIIIUIEHHOE TOIYYCHHE U IPUMEHEHHE B TPOMBIIUIEHHOCTH. bronorugeckoe
neiictBue MeTanona. Crneruduieckue CnocoOs! MOTyYEHN dTHIOBOTO ciupTa. OU3HOIOTHIECKOe
JIECTBHE 3TAHOA.

MHoroaromable cpThl. OCOOEHHOCTH XHMHUYECKHX CBOWCTB MHOTOATOMHBIX CITUPTOB, HX
KauecTBeHHOE OOHapyxeHue. OTaeIbHbIC TPEACTABUTEIN: STHICHIIMKOIb, IUIEPUH, CIOCOOBI X
MTOTyYeHHs, TPAKTHYECKOE TIPUMEHEHHE.

®enon. B3auMHOE BIMAHKE apOMAaTHYECKOTO KOJIBbIA U THIPOKCHIBHOM TPyNIbl. XUMUYECKHE CBOMCTBA
(enona kak QyHKIUS €TO XUMHYECKOTO CTpoeHus. bpomupoBanue (peHona (kauecTBeHHas peaKius),
HUTpPOBaHUE (TUKPUHOBAS KHCIIOTA, €e CBOIcTBA K MpuMeHeHue). O0pa3oBaHHE OKpAIICHHBIX
KOMITIIeKCcOB ¢ HoHOM Fe3+. [Ipumenenue ¢enona. Ilomydenne ¢peHona B MpOMBIIUIEHHOCTH

Tema 2.8. Anmpaeruasl 1 KETOHEI | Jlex | 4

T'omomoruueckue psAs! adbACTUAOB U KeTOHOB. [ToHATHE 0 KApOOHUIBHEBIX COeTMHCHIIX. PU3nuecKue
CBOMCTBA KAPOOHUIIBHBIX COCTUHECHHI. X MMHUYECKIE CBOMCTBA aJIbJICTHI0B M KETOHOB. PeakinonHas
CIIOCOOHOCTH KapOOHUIIBLHBIX COeIMHEHNH. Peakiinu OKUCIICHNUS allbJIeTH/IOB, KAYECTBCHHbBIC PEaKIIUU Ha
aJbJErUIHYIO0 TpyIiny. Peakiiuy nmonuKoHASHCAUH: .

[pumeHeHue u moTyueHUue KapOOHUITBHBIX coequHeHMi. [[pruMeHeHne anpAeruioB U KETOHOB B OBITY U
npoMbIiuieHHOCTH. OTACIbHBIC MPEACTABUTEH abJACTHIOB H KETOHOB, CIICIU(UICCKIE CIIOCOOBI HX
MIOJIy4CHHS ¥ CBOMCTBA.




Tema 2.9. Kap6oHOBBIE KHCIIOTHI M UX TIPOM3BO/IHBIE | Jlex | 10

[NousATHE 0 KAPOOHOBHIX KUCIIOTAX U UX KIIaCCHU(UKAIIHAL.

[pexnenbpHBIC OHOOCHOBHBIC KAPOOHOBBIC KUCIOTHI. [OMONIOrHYECKHA Pl MeXMOEKYIApHEIE
BOJIOPOJIHBIC CBA3H KapOOKCHIIBHBIX TPYIII, UX BIHAAHUE HA (PU3HUYCCKHIE CBOMCTBA KAPOOHOBBIX KHCIIOT.
XumMugeckue cBoiicTBa KapOOHOBBIX KUCIOT. CriocoOs! momydeHnst KapOOHOBBIX KHCIOT. OTAenbHBIE
MpEICTaBUTENN U MX 3HaueHue. BaxHelre npencraBuTenn KapOOHOBBIX KHCIIOT, HX OMOIOTHYECKasT
pob, crienupuIecKue crocoObl TOTyYeHH s, CBOICTBA U IPUMCHEHHE MypPaBLHHOM,

YKCYCHOH ,lIaJIbMUTUHOBOM U CTEAPHHOBOW; aKPUIOBOW U METAKPUIIOBOM; OJIEMHOBOM, TMHOJIEBON 1
JIMHOJICHOBOM; IIaBeJIeBO; OCH30MHOMN KHCIIOT.

CrpocHre 1 HOMEHKIIATypa CIOKHBIX d(HPOB, MEKKIIACCOBAsI H30MEPHS C KAPOOHOBBIMH KHCIOTaMHU.
Crioco0bl momy4eHus CI0KHBIX 3¢upoB.. OOpa3oBaHUE CIOKHBIX MOTUI(PUPOB.
Honustunentepedranar. JlaBcan kak NpeaCTaBUTENb CHHTETHYECKUX BOJIOKOH. XUMHUYCCKHE CBOMCTBA U
MPUMEHEHHUE CIOXKHBIX 3(PUPOB.

Kupbl kak croxHbIe 3UPHI TTULEprHHA. XUMUYECKAE CBOMCTBA KHPOB: THIPOIIN3, OMBLICHHE,
rupupoBanre. bHomornueckas pob )KUPOB, UX UCIONIB30BaHKE B OBITY H IIPOMBIIUICHHOCTH.

Conu kapOOHOBBIX KHCIOT. Mbuta. CriocoObI MOMyYeHNUs COJICH: B3auMOJCHCTBHE KapOOHOBBIX KHCIIOT C
MeTaJJIaMH, OCHOBHBIMH OKCHAAMHU, OCHOBAHUAMH, COJIAMU; IIETTOYHON THAPOIIN3 CIOKHBIX A(PHPOB.
XUMHUCCKHE CBOMCTBa COJICH KapOOHOBBIX KUCIIOT: THAPOIH3, peaK[MK HOHHOTo oOMeHa. Mblia,
CYIIHOCTBH MoFOIIero aeiicTBrst. OTHOMIEHHE MBbLTa K KeCTKOH Boje. CHHTETHYECKHE MOFOIIIME CPEICTBA
— CMC (neTepreHTHI), UX IPEUMYIIECTBA i HEIOCTAaTKH

Pemenue 3anau u ynpaxHeHui | IIp | 14
Pemienue 3aga4y u ynpaxHeHUH 0 KUCIOPOACOAEPKAILUM COEIUHEHUIM

JuddepeHunupoBanHbIi 3a4eT Ilp 2
CamocTositenbHas padoTa CTyJICHTOB CP 8

Pemienne 3a1a4 v ynpakHeHH 110 00pasiy, paboTa ¢ HHGOPMALMOHHBIMH UCTOYHUKAMH,
HMHJUBHAyaIbHOE JOMAIIHEE 3a/laHue

Tema 2.10. YrneBoasl | Jlek | 8

Knaccugukauus yrieBonos buonoruueckas pois yIiIeBOAOB, UX 3HAUCHHE B JKU3HHU YEIIOBEKA H
obmiecTBa.

Momnocaxapuapl. CTpoeHHE B ONITHYECKAs H30MEPHI MOHOCAaXapuaoB. VX KiraccupuKkaus Mo 9uciy
aTOMOB yIVIepoJa U IpHUpoje KapOoHMIbHOH rpynnsl. [I11oKko3a, CTpoeHHE €€ MOIEKYIIbl 1 (PH3UIEeCKHe
cBolicTBa. TayTomepus. XMMUUECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU IO aJIbJAECTHAHOU Ipymnme
(«cepeOpsiHOTO 3epKajay, OKUCICHHUE a30THOWM KHCIOTOM, THAPHPOBAaHNE). Peakiiu miroKo36l Kak
MHOTOATOMHOTO CIIHPTA: B3aHMOJCHCTBHE TITFOKO3HI ¢ ruapokcuaoM Meau (1) mpu komHaTHON
TeMIIepaType 1 HarpeBaHuu. PasnmuuHbie THITEI OpoXKeHUs (CIIHPTOBOE, MOIIOYHOKHKCIIOE). [ITI0K03a B
npupoze. buonorudeckas posib U NpUMEHEHUE TI0K03bl. DPyKTO3a Kak HU30MEP TIIIOKO3bL.
Hucaxapunsl. Ctpoenne qucaxapuaoB. CTpoeHHE U XUMHYIECKHE CBOMCTBA caxapO3bl.
TexHoMOrM4ecKrue OCHOBHI IIPOU3BOACTBA caxapo3bl. JIakTo3a U MalIbTO3a KaK U30MEPHI Caxapo3bl.
[omucaxapusr. O0miee crpoerne nonucaxapuaos. CTpoeHne MONIEKYIIBl Kpaxmaia, aMuso3a u
ammtonekTHH. @u3nyeckue CBOMCTBA KpaxMalla, ero HaXOK/ICHHUE B IPUPOAE M OHOIIOTHIECKas polb.
I'mrxoren. Xummdeckne cBoiicTBa Kpaxmana. CTpoeHne 3JIeMEHTapHOTO 3BEHA [IEJUTION0361. Biusane
CTPOCHHSI TOJIMMEPHOH 11enH HA PUINIECKHE U XUMUYECKUE CBOMCTBRA IEJLTI003bL. [ Haponu3
LEJITIONO36], 00pa30BaHUE CIOKHBIX 3(PUPOB ¢ HEOPraHNIECKUMH W OPTaHHYECKUMH KUCIOTaMHU.
CpaBHeHHE CBOMCTB KpaxMaja 1 LEeJITI0I03b




Tema 2.11. AMUHBI, aMUHOKHCIIOTBL, OSIIKHI | Jlek | 12

Knaccudukanms u n3omepus aMuHOB. [oMonornueckre pAas! NpeaeabHbIX aln(aTHIeCKUX U
apOMaTHYECKHX aMHHOB, H30MEPHs 1 HOMEHKIIaTypa. XMMHYECKHE CBOHCTBA aMUHOB. AMUHBI KaK
OpPraHHYECKHE OCHOBAHMSA, X CPaBHEHHE C aMMHAaKOM U IPYTHMH HEOPTraHHYECKUMH OCHOBAHMSMH.
CpaBHeHNE XUMHYECKUX CBOHCTB amm(aTHIeCcKUX H apOMATUYECKIX aMUHOB. AHUIMHOBBIE KPACHTEIH.
IlonsTHE O cHHTETHYECKUX BOJIOKHAX. [I[pnmeHenne u momydenne aMuHOB. [loydenue amrnaOB. PaboTs!
H. H. 3ununa.

AmuHOKHCITOTEL [ToHTHE 00 aMHHOKHCIOTAX, X KIacCH(pUKaLus i cTpoeHne. OnTudeckas H30Mepust
0-aMHHOKHMCIIOT. HoMeHkaTtypa aMHHOKHCIOT. J|BOIICTBEHHOCTH KHCIIOTHO-OCHOBHBIX CBOMCTB
aMHHOKHCIIOT U €€ IpU4HUHEL. bunonsapusie nonsl. Peakiiun xonaencannu. [lentuaaas cBa3b.
CuHTeTHYeCKHE BOJIOKHA: KanpoH, sHaHT. Kitaccudukanus BomokoH. [Tomydenre aMHHOKHCIIOT, UX
MpHUMEHEHHE M OHonorudeckas QyHKIHs.

Benku xak mpupoansie mommMmeps!. [lepBudnas, BropudHas, TPETUIHASA M Y€TBEPTUIHAS CTPYKTYPHI
OenkoB. GuOpMILISIPHEIE U OOYIApHEBIE OeIKH. XHMUYECKHUE CBOCTBA OEJIKOB: TOPCHHUE, ACHATYpaLIHs,
THJIPOJIN3, KAYeCTBEHHBIC (IBETHBIE) peakuuy. bruonorndeckue GpyHKInUN OENKOB, MX 3HAYCHUE

Tema 2.12. AzoTcomeprkanye reTepOKINIECKASCOCTITHEHMSL.

Jlex 4
HyxenHOBBIE KUCIOTHI

HyxnenHoBBIE KHCIIOTHI Kak MpHUpoAHBIe momMepsl. Hykneornasr, ux crpoerne, mpumepsl. ATD u
AJ1D, nx B3anMompeBpameHue 1 porb 31oro npouecca B npupoze. [lorsrue JIHK u PHK. Crpoenue
JHK, ee nepBuuHas u BropuuHas cTpykrypa. . Perumnkanus JTHK. Ocobennoctu crpoenust PHK. Tunst
PHK u nx 6uonoruueckue ¢pynknun. [lorsarie o TponaHoM Koze (komoHe). BrnocnuTes Genka B KHBOI
KieTke. [eHHas nHkeHepus U OnorexHosorusa. TpaHcreHHbIe (POPMBI PACTEHUH H KHBOTHBIX

Tema 2.13. Bromornuecky akTUBHBIE COETAHEHUS | Jlex | 6

®epmentsl. [TonsTHE 0 PepMeHTaX KaK 0 OHOIOTHYECKUX KaTalu3aTopax OENKOBOil MPHPOIEL.
3aBHCUMOCTH aKTHBHOCTH (PEPMEHTOB OT TEMIEPATYPHI M KUCIOTHOCTH Cpebl. 3HadeHHE (DEPMEHTOB B
OHMOIIOTHH ¥ IPUMEHEHHE B TPOMBIIIUIEHHOCTH.

Buramunsr. [lousarue o Butamunax. Ux xraccudukanus u oboznagerue. Hopma nmorpebnenus
BHTAMUHOB.

Topmowner. [TorsiTHE 0 TOpMOHAX Kak OMOIOTHYECKH AaKTHBHBIX BEIIECTBAX, BHITIOTHAIOLIHX
SHIIOKPUHHYIO PETYIIINI0 )KU3HEAEATENLHOCTH Oprann3MoB. Kitaccudukarus ropMOHOB: CTEpOHIH,
MIPOU3BOAHBIE AMUHOKHCIIOT, TIOJTUIIENITHIHBIE 1 OCIKOBBIE TOPMOHEI.

JlexapcrBa. Kparkne uctopudeckie CBEAEHNS O BOSHUKHOBEHUH U Pa3BUTHH XHUMHOTepanuu. [ pymmst
JIEKapCTB: CyIb(haMHIBI (CTPENTOLH), AHTUONOTHKH (IEHULMIUTNH ), aHTUITHPETUKHU (aCTTHUPHH),
aHAJIbTeTHKH (aHANBIUH). beszomacHble crmocoObl MPUMEHEHH, JICKAPCTBEHHBIE (DOPMBI

Tema 2.14. Tlonumepst | Tlp | 4

Oprannyeckre nmomumepsl. Crioco0bl HX MOMYYCHUsA: peaKiH MTOJMMEPH3alud H PeaKIuu
nonukoHAeHcanuu. CTpyKTypBI IOJTMMEPOB: JIMHEITHBIE, pa3BETBIIEHHBIEC U IPOCTPAHCTBEHHEIE.
CTpyKTypUpOBaHHUE MOJMMEPOB: ByJIKaHH3AKs KaydyKOB, TyOllcHIE OCIKOB, OTBEPIKICHUE
TTOJIMKOH/ICHCAITMOHHBIX TTOJIMMEPOB.

Heopranunueckue nonmumepsl. ITomuMepsl — mpocThie BEMIECTBA C AaTOMHOM KPUCTAINIMYECKON PEILIETKOM:
AIJIOTPOITHBIE BUIOU3MEHEHH yriiepona (anmas, rpadurt, kapouH, QyiuiepeH, B3auMOCBsI3b
THOpUAM3AINH OpOUTANEH y aTOMOB YIJIEpo/a C MPOCTPAHCTBEHHBIM CTPOSHHUEM aJIJIOTPOITHBIX
Monu(UKALK); CETICH U TeJUTYP LEMOYSYHOTO CTPOCHHSL.

Tema 2.15. Xummus B )ku3HHU 00mmecTBa | I1p | 8

XHUMUS B IPOU3BOACTBO. XHMHYECKAs MPOMBIIIICHHOCTh H XUMUYIECKHE TeXHONOTHH. ChIpbe s
XUMUYECKOH MPOMBITUICHHOCTH.

XUMHS B CETTbCKOM XO03sMCcTBE. XMMH3ALHsI CENBCKOT0 X03AUCTBA U €€ HampaBiieHus. Pactenus u nousa,
MMOYBEHHBIN TTOTIIONIAIOMINKI KOMIUICKC. YI0OpeHUs 1 X KiaccupuKamus. XUMUISCKUE CPEACTBA
3auThl pactennit. OTpuaTebHbIC TOCICACTBUS IPUMEHEHHS MECTUIIMIO0B U 00pbba ¢ HUMH.
Xumnsanus })kUBOTHOBOJICTBA.

XUMWS 7 OKOJIOTHS. XUMHIECKOE 3aTPA3SHCHIE OKPYKATOIIEH CpeIpl.

XuMmus U MOBCEAHEBHAs! )KU3Hb YesoBeka. Jlomalinssa anteka. Morolye u YuCTALME CPEACTRA.
Cperncra 60ps0bI ¢ ObITOBBIME HaceKOMBbIMH. CpeiCTBa THYHOW TUTHEHBI U KOCMETHKH. XUMUS U MHIIA.
MapkupoBKH yIAaKOBOK ITUIIEBHIX U TUTHCHHYCCKUX MPOIYKTOB H YMEHUE X YUTATh. DKOJIOTH
JKAITNIA. XUMHS U TEHETHKA YeJI0BeKa




Pemenne 3a1a9 u ynpakHCHHI | IIp | 8
Urtorosoe nosropeHue

CamocrosTensHas paboTa CTyICHTOB | CP | 17
Pemenne 3a1a4 u ynpakHeHHH 10 00pasiy, padoTa ¢ HHGOPMAaINOHHBIMHA UCTOYHHKAMH,
WHIHBUIyaIbHOE IOMAIITHEE 3a/1aHUe

IK3aMeH 18
Ok3ameH Ok | 18

* - Jlex — nexyuu, Ilp — npakmuueckue 3ansmus, CP — camocmosmenvuas paboma,; JIP —

nabopamopHwie pabomal.

3. YCJOBUASA PEAIM3ALIUUA ITPOI'PAMMBI IUCIUITJINHBI

3.1. TpeboBaHHsI K MUHMMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecIe4eHUI0

Jiis peanu3anuy nporpaMMbl y9eOHOH AUCHHUTUTMHBI TIPEIyCMOTPEHBI CIICHUAabHbIC TOMEILCHHUS,
MIPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTrPaMMEbI CITEITHATBHOCTH.

Tabnuya 3. Mamepuanvrno-mexHuueckoe obecneyerue OUCYUNIUHb

Tun aynuropun

OcHauleHne ayIuTOPUHU

Cneunaan3npoBanHoe yuedHoe o6opyroBanue, [1O u maTepuassi
AJIsl OCBOCHHS IMCHMILIHHBI (IPH HEOOX0TUMOCTH)

VYueOHas ayquTopus i
MPOBECHUSI 3aHATHIM
JIEKIIMOHHOTO THIIA,
MPaKTHYECKUX 3aHATHH,
BBITMIOTHEHUS KYPCOBBIX pador,
TPYNIIOBBIX ¥ WHIWBHyaTbHBIX
KOHCYNIBTALUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOTHOH
aTTecTaliu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast J0CKa,
kadenpa; aBTOMaTU3UPOBAaHHOE pabouee MECTO MPENOIaBaTeIsL:
komnbioTep AMD Ryzen, morutop LCD 24" Philips, nHTepakTuBHas
ranens 86", MMeeTcs BEIXON B HHTEPHET

ITporpamMmHuoe obecniedenne: OnepanuonHas cucremMa Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
6usHeca - CTanmapTHBIA

VYuebHas ayquTopus Ui
MIPOBEICHHS 3aHATHI
JIEKIIHOHHOI'O THIIA,
HNPaKTUYECKHAX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ WHANBHyaTbHBIX
KOHCYIBTALUH, TEKYIIIETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

(KommproTepHsIi Ki1ace)

KoMITIekT crieruan3upoBaHHON MeOenn; JocKa ayJuTOpHAs
MeJIOBasi, aBTOMaTH3HPOBaHHEBIC paboune MecTa (IpoLeccop He HUXKe
Intel Core i5, oneparuBHas namsaTs o0bemoM He MeHee 16Gb;(SSD
500 GB HDD 1 TB); npoektop EPSON, npoeKkunoHHbII 5KpaH,
HMMEETCS BBIXOJ] B HHTEPHET

IMporpammuoe obecneyenne: Onepanuonnas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
ousHeca - CTaHIapTHBIH

Aynutopust Ui caMOCTOATEIEHON
paboThl 00yUarOIIHXCS

KommiekT cnenuanusupoanHoi mebenu; Tenesusop LED LG 42"
aBTOMAaTH3MPOBAaHHBIE paboune MecTa (mporeccop He Hike AMD
Ryzen, oneparuBHas namsth 00bemMoM He MeHee 8 ['6; SDD 500 GB,
MoHOOMoK Lenovo Intel 13), umeercs BbIXoj B HHTEPHET

ITporpamMmHoe obecniedenne: OnepanuonHas cucremMa Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security st
6usHeca - CTaHmapTHBIA

3.2. Uudopmanuonnoe obecrneyenne o0yueHnst

Ilepeuens pexoMeHayeMbIX Y4eOHbIX U3JaHuii, UHTepHeT-pecypcoB, J0NOJHUTEIbHOMN

JINTEPaTypbl




Ocnosuble UCIMOYHUKU:

1. Jlebenes FO. A., ®anees I. H., TonyoeB A. M., [llarmoan B. H., Crenanos M. b. Xumus.
3anaunuk [ DnekTpoHHBIH pecypc]:Yaeonoe mocobue s CIIO. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxum moctyma: https://urait.ru/bcode/491053
2. Epoxun 0. M., KoBanésa W. b. Xumus i npodeccuii U crieuaabHOCTEH TEXHUYECKOTo U
€CTEeCTBEHHO-HayqHOTO npoduiieil [DnekrponHslid pecype]:Yaedbnuk mis cryaeatos CIIO. -

Mocksa : Axagemust, 2021. - 448 c. — Pesxum nmoctymna: https://academia-moscow.ru/catalogue/
4831/551063/

ﬂOnOJZHleefleble UCMIOYHUKU.

Pecypcm LlH(Z)Op}llaI/}MOHHO—meﬂQKOMMyHMKaMuOHHOﬁ cemu «I/[HmepHem»:

1. ObC PYJIH u croponnue 9bC, Kk KOTOPBIM CTY[AEHTHl YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBAHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- DnexTporHo-Oubmnoreunas cucrema PYJIH — OBbC PY]IH http://mega.rudn.ru/MegaPro/Web
- O6pasosarenbrast mardgopma KOpaiit https://urait.ru

- OBC «YHuBepcurerckas oubmmoreka onnae» http://biblioclub.ru

- OBC Znanium https://znanium.ru

- Hay4Has drekTpoHHast onomoreka eLIBRARY.RU https://www.elibrary.ru/

2. basel JaHHBIX U ITOUCKOBBIE CUCTCMBI:

- mouckoBasi cucreMa Suzaexc https://www.yandex.ru/

- mouckoBast cuctema Google https://www.google.ru/

- pedepatuBHas 6a3a manabpix SCOPUS http://www.elsevierscience.ru/products/scopus/
- YueGnbIii mopran uaCTUTYTA https://portal.rudn-sochi.ru/

- cBoOoHast sHIMKIoneust Bukunenus https://ru.wikipedia.org/

Memoouueckue mamepuanwvl 011 00yUAIOUWUXCS



4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyeHka pe3yiomamos 0C80eHUs: OUCYUNTUHDL

— re3yJibTarbl OUYICHHAHA

(ocBOCHHBIEC YMEHUS1, YCBOCHHbIC 3HAHMS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHUA:

Ananmmz n OILICHKAa BBITTOJIHCHHU A
WHIWBHUya bHBIX 33[aHUW, PaCYEeTHBIX paldoT,
Ooripoc, TEeMaTUYeCKUI JUKTAHT,

KOHTPOJIbHAsT paboTa, MPAKTHISCKUE 3aHATHUS,
JOMaIITHHEC pa6OTLI, KOMIIBIOTECPHOC
TECTUPOBAHUC, BBaI/IMOKOHTPOHB Hu
CaMOKOHTPOJIb CTYACHTOB. ITomaOTA Hu
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKIaao0B,
cOOOMIeHN, TPE3CHTAIHH.

VYmenus:

HabOnronenne, KOHTpONIb TIpemojaBaTenst 3a
JeSITETbHOCTRI0  OOyJaroIuXcsl, aHalu3 W
OLICHKa ONTHUMAJIbHOCTH METO/a pEeLICHUS
3ama4, Oecena, ompoc, MPaKTHYECKUE 3aHATHA,

JIOMaIIHue paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHHE
IIpakTruecknii OMbIT: HalOmonenue, KOHTPOJIb TpEMojiaBaTeNis 3a

JIESITEIBHOCTRI0  OOYYalOIUXCsl, AaHalIu3 |
OIlEHKa ONTUMAJIBHOCTA METOJa PEeHICHUs
3ajad, BBIIIOJTHCHIE 174 3aIuTa
WHIUBUIyadbHbIX 3a/IaHUH.




6. ®°OH/I OHEHOYHBIX CPEJICTB

6.1. (I)OH}I OLCHOYHBIX CPECACTB MJIsl IIPOBEACHUA l'lpOMe)KyTO'-IHOﬁ arrecranmuu

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OrneHouHBIE CPEACTBA MO3BOJISIIOT MPOBECTH TEKYIIUI KOHTPOIb MO Aucuuiuinge. [lo kaxaomy
CpPEZICTBY OLICHUBAETCS MTOJTHOTA U TIIyOMHA OCBOCHHS, XapaKTEPHU3YIOIIHECs MTOKa3aTesIMKA U

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

Ilokasarens Kputepnii
HIOpPOTOBbIH 3HaeT: 0a30BbIe OOIIME 3HAHUS,
(y3HaBaHue)
3 YMeeT: OCHOBHBIE YMEHUsI, TpeOyeMbIe JUIS BHITTOTHEHUS TIPOCTHIX
«3» —
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
. 00J1aCTH MCCIIEI0OBAHUS,
bazoBrii
(Bocrpoussezierie) YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
4 OTpeIeNICHHBIX IPOOIeM B 00JIaCTH UCCIICIOBAHMUS,
«4»
Brageer: Oeper 0OTBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
Bricokuii 3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu
(KOMITETEHTHOCTB) |MCCJIE€J0BAHUS C TOHMMAHUEM IPaHULl IPHMEHUMOCTH;
«5» YMeeT: quarma3oH MpakTHIeCKHX YMEHU, TpeOyeMbIX Ui Pa3BHTHS
TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPOOIEM;
max Gayn

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 IlepedyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCIO0JIb3YEMbIX NIPH OCYLIECTBICHUH

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAIIOHHBIE KOMITBIOTEPHBIC MOJIEIIH;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).




