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Pabouas mporpamma yueOHOM auctuiuinHbl “O011as 1 HeopraHudeckas XuMusi” pazpaboTaHa Ha
OCHOBaHMM y4yeOHOro miaHa no cneruaibHocTH 06.05.01 buoumxenepus m 6monHdopmartuka, yrBep-
k1eHHOTO YueHbIM CoBeTOM YuuBepcuteTa, potokon ot «27» deBpanst 2024 r., Ne 2; B COOTBETCTBUU C
@®I'OC BO mno crenuansHocty 06.05.01 buonmxenepus u OmomHpopMaTuKa, yTBEpKIACHHbIH MuHH-

CTepCcTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparuun «12» aprycra 2020 r. Ne973.

1. HEJIb U 3AJIAYU OCBOEHUSA JUCHUIIJINHBI
Heapb: u3yyeHne 3aKOHOB M TEOpUU OOIIEH M HEOPraHUYECKOW XUMHH, KOTOPbIE SIBISIOTCS
(GbyHIIaMEHTOM IS OCBOCHHUS JPYTMX €CTECTBEHHOHAYUYHBIX, CIEHHUANbHBIX M MPOdeCCHOHATBHBIX
JTUCITUTLIAH.
3apaum:

- popMHUpOBaHUE TEOPETUUECKUX 3HAHUN B OOJIACTH COBPEMEHHBIX MPEACTABICHUI O CTPOSHUU BEILECT-
Ba, OCHOB TEOPU XUMHUYECKHX MPOIIECCOB, YUECHUS O PaCTBOPAX, PABHOBECHBIX IMPOIIECCaX B PaCTBOPAX
AJIEKTPOJIUTOB M HEJICKTPOIUTOB, XMMHH JICMEHTOB; POJIU M 3HAYCHUS OCHOBHBIX IMOHSATHI, METOIOB U
3aKOHOB OOIeH W HEOPraHMYECKOW XUMHUHM B MPAKTUUYECKOW NEATEIbHOCTH HCCIENoBaTeNs B 00lacTu
OMOMH)KCHEpUU U OMOMH(POPMATHUKHU;

- popMHupoBaHUE YMEHUS HCIOIH30BaTh COBPEMEHHBIC TEOPUU U TMOHATHUS O0IIEH XUMUHU JIJIS1 BBISIBICHUS
(GbyHIaMEHTAIBHBIX CBSI3€H MEXKIy MOJOKEHHEM XHMHUYECKOTO JJIEMEHTa B MEPHOIUYECKOil cucTeMme
sanemenToB JI.M1. MeHaeneeBa, CTpOGHHEM €0 COCIMHEHUN U UX (PU3NUYECKUMH, XUMUYECKUMHU CBOICT-
BaMH, OMOJIOTUYECKOW aKTHBHOCTHIO M TOKCHYHOCTBHIO, OCBOCHHE BCEX BHJIOB HOMEHKIIATYpPHI HEopra-
HUYECKUX COCTUHCHMIA,

- popMHUpOBaHUE YMEHHUS pacdyeTa SHEPreTHUYECKHX XapaKTEePUCTUK XUMHUYECKHX IMPOIIECCOB, OIMpeaene-
HUS HAMpaBJICHUsS U TITYOMHBI UX MPOTEKaHMsI, CIOCOO0B pacyeTa XMMUUYECKUX PABHOBECHUI MO M3BECT-
HBIM UCXOJTHBIM KOHIICHTPAIUSAM ¥ KOHCTAHTE PAaBHOBECHS;

- popMupoBaHUE HABBIKOB paOOTHI B XUMUYECKOM JTa00paTOPUH, MMPOBEICHUSI XUMUIECKUX IKCIIEPHUMEH-
TOB (TIPOOMPOUHBIX PEAKIUH, TPUTOTOBICHUS PACTBOPOB, OMPEACNIEHUsI X TUIOTHOCTH, CIOCOOOB JT0BE-
JIEHNEe MAacCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA J0 HY)XHOW BEIMYMHBI, UCIIOJIb30BAHUE METOAA WH-
TEPIOJIAIHH U JIP.);

- 000CHOBaHHO BBIOMPATH COOTBETCTBYIOIIUIA METO]T HCCIICTOBAHUS JIJIS PEIICHHS MPAKTHICCKUX 33]1aY;

- YMETh CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOW, HAyYHOU U CIPaBOYHOU JTUTEpaTypoid, BecTu uHPopma-

UOHHBIN OUCK.



2. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS

(I)opMpreMble B IMpouecce u3yuycHus yqeﬁﬂoﬁ AUCHHUIIJINHBI KOMIICTCHIUU

HaunmenoBanue kateropuu (rpynmbi)
KOMIIeTeHIM i

1 2

YK-1. CriocobeH oCyIIeCTBIATh KPUTUYECKHH aHaIU3 IIPo-

OJIEMHBIX CHUTYyallMii HA OCHOBE CHUCTEMHOTO IMOIXOJa, BhIpabda-

TBIBaTh CTPATETUIO ICHCTBUI

VK-1. CnocobGeH ocCymecTBIATh KPUTHUYCCKUN aHAINW3 MPOOJEMHBIX CHTyalluid Ha OCHOBE CHCTEMHOIO

110/1X0/1a, BBIPA0ATHIBATh CTPATETUIO ACHCTBUI.

Nlvk-1.-1 AHamu3upyeT NpoOJEMHYIO CHUTYaIlMI0 KaK CHCTEMY, BBISBIISA €€ COCTABIISIONIME W CBS3H

MEXy HUMH

N lyk-1.-2 Onpenensier npoGensl B nHGOpMALIUK, HEOOXOJUMON ISl pelIeHUs MPOOJIEeMHON CUTYalluu, U

MIPOCKTUPYET MPOLIECCHI IO UX YCTPAHECHUIO

N 1vk-1.-3 Kputnuecku oleHMBAET HAJEKHOCTh UCTOUYHUKOB MH(OpMaIuu, paboTaeT ¢ MpOTHBOPEUYUBOM

nH(pOpMaIiel U3 pa3HbIX HCTOYHUKOB

] lyk-1.-4 PazpabaThiBaeT U COEpKATENbHO apryMEHTHPYET CTPATETHIO PelIeHusl MPOOIEeMHON CUTYalluH

Ha OCHOBE CUCTEMHOT'O M MEKIUCIUILTMHAPHOTO MOIX0/I0B

N/lyk-1-5 HWcnonb3yer JOTMKO-METOAOJOTMUECKUMI HMHCTPYMEHTApUil i1 KPUTUYECKOM OLICHKHU

COBPEMEHHBIX KOHIeNHH (hraoco(CKOro U COIMAIBHOTO XapaKTepa B CBOSH MpeMETHON 001acTu
IIpodeccuonanbuas merogosiorusi | OIIK-2. CriocobGeH ucnonbp30BaTh Crieualn3upoOBaHHbIC 3HA-

HUS QYHIAMEHTAILHBIX Pa3/ie]IOB MAaTEMATHKH, PH3UKU, XUMUHU

1 OMOJIOTHH VISl IPOBEJICHUSI KCCIICIOBAHUI B 00JIaCTH OMOWH-

JKeHeprur, OMOMH(POPMATUKU ¥ CMEKHBIX JUCIUTUIHH (MOJTY-

Ten)

NIOIIK-2.-1 3Haer dyHIaMeHTAIbHBIC pa3/elbl MAaTeMAaTUKH, OCHOBHBIC TIOHATHS W KOHIICTIIIHU

COBpEMEHHOM (PU3UKU; OCHOBBI OOIIEH XUMHUU: CBOMCTBA XMMHUYECKUX CHUCTEM, OCHOBBI XMMHUYECKOM

TEPMOJMHAMUKA M KUHETUKH, PEAKIMOHHON CIMOCOOHOCTH BEHIECTB, WX HWIACHTHU(UKAIIUU; OCHOBBI

AHAIMTUYECKON XUMHH, buznuecKkoil XUMHUHM, OPraHHMYECKOW XUMHUHU, BBICOKOMOJIECKYIISPHBIX

COCIMHEHHMH M KOJIOMIHOM XHMMH; OCHOBBI CHCTEMATUKHU U TAKCOHOMMH OHOJIOTMYECKHX OOBEKTOB;

pOIIb M 3HAYEHHE METOJOB MAaTeMAaTHKH, (DU3HKH, XUMHH U OHMOJIOTUU B MPAKTHUYECKON NESTEIHHOCTH

uccienoBaresns B o01acTu OMOUMHKEHEpUU U OMOMH(POPMATHUKH.

Koa u HauMeHoOBaHUe KOMIIETeHIIUU (WU €€ YaACTH)

CucremMHoe u KPUTUY€E€CKO€ MBbIII-
JICHHE

IIpodeccuonanbuas merogosiorusi | OIIK-3. Crioco6eH npoBOUTE SKCIIEPUMEHTAIBHYIO paboTy C
OpraHu3MaMH U KJIETKaMH, UCII0JIb30BaTh (PU3UKO-XUMUYECKHE
METO/Ibl UCCIIEIOBAHUS MAKPOMOJIEKYJI, MaTEMaTUUECKHUE METO-
JIbI 00pa0OTKU PE3YJIbTATOB OMOJIOTMYECKUX MCCIIECOBAHUIN
Nlonk-3-1 3HaeT NpUHLUUIBI METOAOB aHalIM3a XUMHUYECKUX M (PU3UKO-XMMHUYECKUX CBOWCTB
OMOMOJIEKYIT; COBPEMEHHBIE MPEICTaBIECHUS 00 OCHOBHBIX MPHUHIMIAX BbIOOpA TOTO MM MHOTO MeEToJa
aHaliM3a, B 3aBUCHUMOCTH OT IPEAINOJIaraéMol CTPYKTYphl; OCHOBHBIE NMPUEMBI PabOTHI C KyJIbTypamH
KJIETOK.

Nlonk3-2 CrnocoOeH TPOBOAUTH HAOMIOACHUS, OMNHCAHUS, WICHTU(PUKALNIO, KIACCH(PHUKAIIIO
OHOJOTUYECKHX OOBEKTOB; MPOBOAUTH SKCIIEPUMEHTAIBHYIO paboTy ¢ KyJlIbTypaMH KJIETOK; BBIACIATH Y|
MICCIIEIOBATh Pa3InYHbIe OMOMOJIEKYIIBI C TIOMOIIBIO COBPEMEHHBIX (PU3NKO-XMMHYECKUXMETO/IOB.
Nlonk-3-3 Vmeer mnpakTUYeCKHil ONBIT: 3KCIEPUMEHTAIbHOM  paboThl ¢  OHOJOTHYECKUMY|
MaKpOMOJIEKYJIaMH;  NPUMEHEHUs (U3UKO-XMMUYECKUX  METOJIOB HCCJIEJOBAHUS MaKPOMOJIEKYJ;
OCHOBHBIMH TNpUEMaMH SKCIEPHUMEHTAIbHON paboThl C KJIETKaMH M KYyJIbTypaMH KJIETOK, MPUMEHEHHUS]
METO/IOB HCCIIEJIOBAHUS W aHalIM3a JKUBBIX CHUCTEM, OIBITOM IPOBEJIEHHsS J1a0OpPaTOPHBIX pPabOT H
00pabOTKH pe3ysIbTaTOB MCCIENIOBAHUA U aHAIN3a XKMBBIX CHCTEM, ONBITOM IPOBEACHUS J1a00paTOPHBIX
ab0T 1 00pabOTKH Pe3yIbTaTOB UCCIICIOBAHUI




3. MECTO YUYEBHOM JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPO-
I'PAMMBbI

VYyebnas gucruruimHa “OO01as 1 HeopraHudeckass XuMus~ OTHOCUTCA K 010Ky b1 6a3oBoit yacTu
b1.b.9 yue6noro mnana no cnenuaabHocTH 06.05.01 bronnkenepus n 6monHpopMaTuka.

Martepuan IUCHMIUIMHBI ONHMpAeTCsl Ha paHee NpUOOpEeTeHHbIe 3HAHUS, (QopMmHpyeMble Y
oOyJaromuxcsi B paMKax MIKOJNbHOW mporpammbl: Obmas xumusi, Heopranwdeckas xumusi, dusuka,

Maremaruka.

4. TPYJJOEMKOCTbH YUEBHOM JUCIUILIMHBI 1 BUJIbl KOHTAKTHOM PABOTHI

Kou-Bo yacoB B
Bua pa6orsl Bcero uacos cemecTpe
Ne 1 Ne 2
1 2 3

KonTakTHasi paboTa (BCero), B TOM YHCIIE: 108 o4 54
AyauTopHas padora 108 o4 o4
Jlexuuu (JI) 28 14 14
[Ipaktuueckue 3ansatus (I13)
Cemunapsi (C)
Jla6opatopusie pa6ots! (JIP) 80 40 40
Bueaynuropnas padora
CamocrosiTesibHas padoTa 00y4aronierocs 72 54 18
(CPO)
Bupa npomexyTouHoii aTTe- 3a4er (3) )
CTaluu sk3ame (D) 36 - 36
HUTOI'O: Oémas Tpynoem- vac. 216 108 108
KOCTh 3ET 6 3 3

5. CTPYKTYPA Y COAEP)KAHUE YYEFHOM JUCITATIIMHBI

5.1 Pa3nennl yueOHOI JMCHMIJIMHBI M KOMIIETEHIIMU, KOTOPbIE J0/KHbI ObITH 0CBOEHBI MPHU UX

H3y4YeHUH
Ne HNupexc HanmeHnoBanue
1/ | KoMmeTeH- | pa3jaesay4eOHOM Coaeprxanue pasjaena
1 M AUCHHUILINHBI
1 2 3 3
Beenenue. Texnuka 6e30macHOCTH U IpaBuiia paboOTHI B
YK-1, XUMUYeCKol saboparopuu. HomeHkiaTypa HEOPraHHYEeCKHX
OIIK-2, coenuHeHU. OCHOBHBIE MOHATUS U 3aKOHBI XUMHUU; CIOCOOBI
OTIK-3 Beenenne. OCHOBBI | pacuera KOHLEHTpaIMii PacTBOPOB (MaccoBas 0N, MOJISp-
TEOpUHU XUMHUYC- | HOCTh, HOPMAIBHOCTD, TUTP); MIOHATHE SKBUBAJIEHT U (HOPMY-




CKHMX MPOLIECCOB.
YuyeHue o
pacTBopax.
PaBHOBecHEBIC
MPOLECCHI B
pacTBopax
3JIEKTPOJIUTOB

JIbI IJIs1 pacdy€Ta MOJIAPHBIX MaCC SKBUBAJICHTOB.

Cucrema u BHewmHss cpeaa. Tunbl cuctem. CocrosiHue
CHCTEMBI U (YHKIIUU COCTOSHUS. BHYTpeHHsS1 SHEprusi cucre-
Mbl. TeruioBbie 3¢ dekTsl peakiuu. [loHATHE 0 TEPMOXUMUHU.
3akon I'ecca u cnenctBust u3 Hero. [lonartue o0 >HTANBINU.
[TonsTre 00 PHTpONHH, KAaK Mepe HEYMOPSATOUYEHHOCTH CHCTE-
MBIl U €€ TEPMOJMHAMHYECKON BEPOSATHOCTU. 3aBUCUMOCTh Be-
JIMYMH SHTAIBIUK U SHTPOIHMH OT IMOJIOKEHHSI dJIeMEHTa, 00pa-
3ytouiero xumuueckoe coeauHenue B I[IC. Tepmoaunamuue-
ckue noTeHImansl (Heprun ['m66ca u 'enpmromsia.) Kpure-
pUH CaMONPOU3BOJIBHOIO IIPOTEKAHUS XMMHUYECKOM PpEaKIUu.
Tabnmuupl cTaHIAPTHBIX M3MEHEHHH TEPMOJAMHAMUYECKUX Be-
anuuH. OnpesneneHue HalpaBiIeHUsI CaMOINPOU3BOJIBHOIO IPO-
TEKaHUs1 XMMUYECKOUN peaKiiu.

Xumuueckas KuHeTuka. CKOpOCTb XUMUYECKOM peakLnu.
Peakuuu npocTeie U ciaokHbIE. MeXaHU3M XMMHUYECKUX peak-
nui. CpenHsis U MIHOBEHHash CKOPOCTb peakuuu. DaxTopsl,
BIIMSAIOIINE HA CKOPOCTh XUMHUYECKUX PEAKLHM B TOMOTE€HHBIX
U TE€TEPOTCHHBIX CHUCTEMax. 3aBHUCHUMOCTb CKOPOCTH IMPOCTOU
peaklMM OT KOHLIEHTpalUU. 3aKOH JeicTByromux mace. [lops-
nok peakuuu. KoHcTaHTa CKOpOCTH peakIuu. 3aBHCHUMOCTH
CKOpOCTH peakiuu oT Temnepatypsl. IIpaBuno Baut-I'odda.
VYpaBHenune AppeHuyca. DHEpPrusi akTUBAIld. JHEPTHs aKTHUBa-
MU KaTAIUTHYECKUX PEAKIUN U CYIIHOCTb JEUCTBUS KaTalu-
3aropa.

Obpatumbie U HeoOpaTuMmble peakiuu. COCTOsIHHE Xu-
MU4eckoro paHoBecus. OTIMYHME COCTOSIHUS XUMHYECKOIO
pPaBHOBECHSI OT KUHETHUUYECKU 3aTOPMOXKEHHOTO COCTOSIHUSI CHC-
TE€Mbl. YCJIOBUS XMMHYECKOIO PABHOBECHS B TOMOTE€HHBIX U
reTeporeHHbIX cucreMax. KuHeTnueckas TpakTOBKa XUMUYe-
CKOTrO paBHOBECHS. 3aKOH JEHCTBYIOLIMX Macc sl XUMUYe-
CKOoro paBHoOBecus. KOHIEHTpallMOHHAsi KOHCTAHTa paBHOBE-
cus, ee pusmueckuit cmpica. CMelieHrne XUMUYECKOTO PaBHO-
Becus. [Ipunnun Jle-Illarense-bpayHa.

DJNEKTPOHHAs TEOpUsS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuit (OB) (ITucapxeBckuii). OB - cBoiicTBa 371€MEHTOB U
UX COEQUHEHUI B 3aBUCcUMOCTH OT nojoxxeHus B [1C. U3mene-
HUE CTENEHU OKHUCIJIEHUs aTOMOB 3IeMEHTOB B OB-peakmusx.
CornpsiKeHHbIE MTapbl OKUCIUTENb-BOCCTAaHOBUTENb. CTaHmapT-
HOe m3MeHeHue >Heprun ['m66ca OB-peakiuii U cTaHgapTHHIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE MOTEHIMAIBI IOJypeaK-
1005178

JucniepcHblie cucTembl. XapaKTEpPUCTUKA UCTUHHBIX pac-
TBOPOB, UX POJb B (papmamuu U MeAulMHE. XUMHYECKas U
¢usnueckas Teopun pactBopos. [Iporecc pactBopenus. Mzme-
HEHHE CBOMCTB pAacTBOPEHHOIO BEIIECTBA W PACTBOPHUTEIIS.
CsoiicTBa pactBoputeneil. PactBopumocts. dakTopsl, BIUsAIO-
mue Ha pactBopumocTh. [Iporecc pacTBopeHus, kak (U3NKO-
XUMUYECKUH Ipolecc. TepMoIMHaMUUECKUI aHAJIU3 IpolLecca
pacTBopeHHsl. PacTBOpUMOCTh ra3oB B KHUAKOCTAX (3aKOHBI
I'enpu, JlanbToHa, I'enpu-JlanbToHa). 3aBUCUMOCTD pPacTBOPU-
MOCTH Ta3a OT KOHLICHTPAllM¥ PaCTBOPEHHBIX B BOJE JJIEKTPO-




JTUTOB, (3akoH CeueHoBa).

Konnurarusasle cBoiicTBa pacTBopoB. OcMoC, OCMOTH-
yeckoe naBieHue. 3akoH Banrt-T'odda. Pombp ocMmoTnueckoro
naBiieHUs B Ononoruu, Menumnune, Gpapmanuu. M3oToHnueckue
B TMIIEPTOHUYECKUE PACTBOPHI.

OCHOBHBIE TOJIOKECHUSI TEOPUU DIEKTPOIUTHUECKON IuUC-
counanuu. [Ipoueccsl MOHM3ALNUK U IUCCOLMALINN, BIUSHUE HA
HUX IPUPOIBl PACTBOPUTEIS U PACTBOPEHHOIO BEIIECTBA.
TepMmoanHamMuueckuil aHaiu3 mnpouecca aucconuanuu. Cre-
IIEHb JIUCCOLMALIMY U €€ 3aBUCHUMOCTb OT TEMIIEPATYPhI, OJHO-
MMEHHBIX HOHOB, KOHLIEHTpaui. CHIIbHBIE U CIIa0bIe 3JIEKTPO-
nuthl. Koncranta nonnsanuu (auccoruanun) — Ka, Ky, J{ucco-
uanus MoJjekysl Boabl. MloHHoe mpousBeneHue Bozbl. Bono-
POIHBIN MoKa3aTesb. PaBHOBECHBIE IPOLIECCH B PACTBOPAX Ma-
JIOPaCTBOPUMBIX 3J1eKTponuToB. [IpousBeneHue pacTBopumo-
CTH MM KOHCTaHTa pactsopumoctu. ['maponus coneir. Mexa-
HU3M TUAPOJIM3A 10 KAaTHOHY U aHUOHY C MO3ULMU HOJspHU3a-
LIMOHHOT'O B3aUMOJEHCTBUS MOHOB COJIA C MOJIEKYJaMH BOJBI.
TepMoaMHaMMUYECKUI aHANIM3 IIpolecca ruaponusa. Teopuu
KHCJIOT U OCHOBAaHUM: HEIOCTATKM TEOPHUU KHUCIOT U OCHOBA-
Hull Appenuyca. [Iporonutudeckas TeOpusi KUCIOT U OCHOBA-
Hull bpencrena - Jloypu. OcHoBHbIE onpenenenus. Tumsl mpo-
TOJINTUYECKUX PEAKIMI. DIEKTPOHHAS TEOPUsI KUCIOT U OCHO-
BaHuii. Kucnotsl n ocHoBanus JIstouca. IIponeccs nonusanuu
(Iuccoumanum), TUAPOIN3a, peakUuu HeWTpanu3auuu, amgo-
TEPHOCTU TUAPOKCHUIOB C TOYKH 3PEHUS PaA3IMYHBIX TEOPUU
KHMCJIOT 1 OCHOBAHMIA.

YK-1,
OIIK-2,
OIIK-3

Crtpoenue
BEIIECTBA.

OOm1as xapakrepu-
CTHKa 3JIEMEHTOB
MIEPUOANYECKOMN
CUCTEMBI.

OcCHOBHBIE NOJI0KEHNS KBAHTOBOW MEXAHUKH: KBAHTOBAs
Teopus uznydeHus Ilnanka-ODiHIITeiiHA; KOPIYCKYISPHO-
BOJIHOBOM NyanusM; ypaBHeHue Jlyu e bpoiis; npuHuuI He-
onpeaeneHHoctu ['elizendepra. Opourans. YeTbipe KBaHTOBBIX
4yucna.

I'paduueckoe n3obpakeHUe aTOMHBIX OpOUTaNIel: MOJEb
AJIEKTPOHHOI'O 00Jlaka, I'paHWYHasi MOBEPXHOCTh, KBAHTOBAs
syeiika. OCHOBHBIE 3aKOHOMEPHOCTH (DOPMHUPOBAHHE 3IIEK-
TPOHHBIX 000JIOYEK aTOMOB: MPHUHIMII HAaUMEHbIIEH IHEPIHH,
zamper [laynu (moxypoBeHb, €ro 3JIEKTPOHHAs €MKOCTh; Ypo-
BEHb, DJIEKTPOHHAsl EMKOCTh YpOBHEH); npaBuio ['yHaa, sMmnu-
pHUYECKOE TPABMIIO COCTABJICHHUS DJEKTPOHHBIX (opmyi. Ile-
PHOIMYECKHUI 3aKOH U €ro coBpeMeHHas (opMynHpoBKa. 3a-
koH Mosnu. Pa6oter Uensuka. M3otomel. [Ipumenenue "me-
yeHHBIX" aTroMoB B meauiuHe. [lepuonnueckas cucrema (I1C)
U €€ BapHaHThl: KOPOTKONEPUOAHBIM W JJIMHHOIIEPHOIHBIE;
KOHCTpYKIMsI KOopoTkonepuogHoro BapuanTta IIC: mnepumop,
rpymmna, noarpymmna; 4 cemeiictBa (670ka) 31eMeHTOB. Bax-
HEWIINE XapaKTepUCTUKH aTOMOB, MEPUOAMYECKUN XapakTep
UX HM3MEHEHUS: OpOUTAJBHBIN paguyc, SHEpPIrus HOHHU3AIHH,
CPOACTBO K 3JIEKTPOHY; OTHOCHUTEIbHAS 3JIEKTPOOTPULIATENb-
HOCTb, 3 (PEKThl SKpAaHUPOBAHUS U MPOHUKHOBEHMS DIIEKTPO-
HOB K SpY, 3P EKT B3aUMHOTO OTTAJIKUBAHUS JIEKTPOHOB O/1-
HOTO CJIOSI; BTOPUYHAS U TONOJHUTEIIBHAS.




OCHOBHBIE XapaKTEPUCTUKU XUMHUYECKOU CBSI3U - DHEP-
rus, JUIMHA, BaJICHTHBIM yron. CymHocTh pabor [eltiepa-
Jlongona. OCHOBHbBIEC TMOJIOKEHUS METOJIa BAJIEHTHBIX CXEM
(BC), nBa mMexaHm3Ma oOpa3oBaHUsl KOBAJICHTHOW CBS3U - 00-
MEHHBI U JOHOPHO-AKLENTOPHBIN, 3JEKTPOHHO-CTPYKTYPHBIE
JyarpaMmbl MOJIEKYJI, JEJIOKalIu30BaHHasi (MHOTOLIEHTPOBast)
CBSI3b; ¢ U m-CBA3b Ha mpumepe monekynsl CO2. I'mOpuanza-
M aTOMHBIX OpOWTaNCH. YCIOBHS YCTOMYMBOW THOpHIM3a-
uuu. [IpocTpancTBeHHas KOHPUTYpalus MOJIEKYJ, 00pa3oBaH-
HBIX THOpPUIHBIMH W "uncThiMU" opOutanmsamu. [lonspusamms
KOBAJICHTHOM CBSI3U. JIMMOJIBHBII MOMEHT CBSI3U U MOJISIPHOU
MoJieKyJibl. CBOWMCTBAa COEIMHEHMI C KOBAJEHTHOM CBSI3bIO.
HNoHHas cBsi3b — MpeleNbHbIN Clydaid KOBAJICHTHOM MOJSIPHON
CBSI3U, €€ HEHACHIILIAEMOCTh, HEHANPABJICHHOCTh. VIOHHbIE KpH-
cramuibl. CBOMCTBa MOHHBIX KpucTauioB. Hepgocratku merona
BC. Meton monekymsipHbix opoutaneil. Cs3piBaromue, pas-
PBIXJISIIOIINME M HE CBS3BIBAIOIINEG- M T-MOJEKYISIpHBIE OpOU-
tanu. MexmonekynsapHoe B3aumoseictsue. Ero ponb B oOpa-
30BaHUM MOJIEKYJISIPHBIX KPUCTAJUNIMYECKUX PEIIETOK, B IpO-
neccax oOpa3oBaHHsS PACTBOPOB, SJIEKTPOIUTUUYECKON TUCCO-
uuauuu. Bogopoanas cBs3b. [lonspusanus noHOB, nossipusye-
MOCTb U MOJISIpU3YIolIee AeiicTBre; (HaKTOPbl, OT KOTOPHIX OHU
3aBHCSIT: TUII JJIEKTPOHHON 000JI0YKH, MOHHBIH MOTEHIIUAT.

Omnpenenenre MOHATHS - KOMIUIEKCHOE (KOOPAMHALIMOH-
Hoe) coenunenue (KC). CTpoenrne KOMIUIEKCHOTO COSTMHEHMUS:
LEHTPaJbHBIA aTOM, JIMTAHAbl, BHYTPEHHS W BHEIIHsS cdepa
KC, xoopauHaIMOHHOE YMCIO LEHTPAJIBHOTO aroma (MOHA).
Tunel HEHTPATBHBIX ATOMOB MO CTPOCHUIO DJIEKTPOHHBIX 000-
jouek. THUIBl JIUTAHJOB MO JOHOPHOMY aTOMYy, JACHTaTHOCTH
nuranaoB, HoMmeHkiatypa KC. YcToluMBOCTh KOMIUIEKCHBIX
coeIlMHEHMUH; (aKTOphl, OT KOTOPBIX OHA 3aBUCHUT. Pabotsr Uy-
raeBa, Yepnsena. Knaccudukaims u nzoMepusi KOMIUIEKCHBIX
coeMHeHni. bruosornyeckas pojib KOMIUIEKCHBIX COEUHEHHI,
MeTaIo(pepMeHThl, XUMUYECKUE OCHOBBI TPUMEHEHHUS KOM-
MJIEKCHBIX coenuHeHui B (papmammu u meaurnue. [Ipupona
XUMHUYECKON CBSI3M B KOMIUIEKCHBIX COEQUHEHUAX. OCHOBBI
teopuu 1BeTHOCTH KC.

XUMUS DJIEMEHTOB KaK pas3fesn XMMHUM, U3Y4arolIuid CBOM-
CTBa DJIEMEHTOB U UX coenuHennid. Kinaccudukanus smeMeHToB
B 3aBHCHMOCTH OT CTPOEHHS BAJICHTHBIX JJIEKTPOHHBIX 000J10-
yek (cemelicTBa, O10kH). OOmIas XxapakTepucTrKa (I0JI0KEeHNE
B IIC, cTpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB, BO3MOXHbBIE
U TIPOSIBJISIEMBIE CTETICHH OKHCIICHHS) p-d1emMeHToB. [lomoske-
uue B [1C s-, p-, d-, f-anemenTos.

p-Onementsl 111, IV, V, VI (xanskorenst), VII (rano-
rensl), VIII (6maropoansie rassl) rpymni. V3MeHeHHe CBOWCTB
p-anemenTtoB npu nepexoze ot Il rpynnst x VIII rpynmne (pas-
Mep paaudyca, MOTEHLHAl HOHU3ALMH, 3JIEKTPOOTPULATENb-
HOCTB Ml JIp., XapaKTeP BBICIIUX OKCUOB M TUIPOKCHJIOB).

p-Onementsl |l rpynmel. O0mias XapakTepHCTHKA.
SIBneHne BTOPUYHON MEPUOJUYHOCTH B U3MEHEHHH OpOUTalb-
HBIX PaJINyCOB U YHEPTUU MOHMU3AIMHU, €€ TPUUYUHBI. DIIEK-




TpOHHAast Ae(PUIIUTHOCTD U €€ BIUAHUE HA CBOMCTBA JIIEMEHTOB
U UX COCIUHEHUN.

Bop. OOmas xapakrtepuctuka (monoxkenue B IIC,
CTPOEHHUE NIEKTPOHHBIX 000J0YEK aTOMOB, BO3MOXHbIE U IIPO-
ABJIIEMbIE CTEIIEHU OKHMCIIEHUS, HAX0X/IEHUE B IIPUPOJE, TOJY-
yeHue, (pu3ndecKue CBOMCTBA). XUMHUYECKHE CBOMCTBa. bopo-
Bos1opoibl (6opansr). OOpa3oBanue 3-X LHEHTPOBOI cBsi3u. bo-
podropoBogopoaHas kuciaora. Okcun Oopa, opToOOpHas KH-
ciota. [loBenenne opToOOHOM KUCIOTHI B BOAHBIX PacTBOpPax ¢
HO3ULIMU 3JIEKTPOHHOM TEOPUM KHUCIOT M OCHOBaHWH (TEOpUU
JIstouca). Bopartel: TeTpabopar HaTpus, JeKaruapaT TeTpado-
para Hatpus (Oypa), THAPOIN3, TEPMUUECKOE PA3IIOKEHHE TET-
pabopata Hatpus; MetabopaTsl, "mepisl". DPupsl OOPHON KH-
cioThl. Peakuus obpa3oBaHus G0OpHO-3TUIIOBOrO 3¢upa, oKpa-
CKa IJIJaMEHU JICTYYUMHU coenuHeHusiMu Oopa. Ponbs Gopa kak
OouosnemenTta B opranusme. [Ipumenenue coennnenuii 6opa B
MeAMLMHE, (QapManuu. XUMUYECKHE OCHOBBI TOKCHYECKOI'O
JIEHCTBUSI COEAMHEHUH Oopa.

Amomunuii. OOmias XapakTepucTUKa. XHUMHUYECKUE
cBoiicTBa. CoelMHEHMs aIFOMUHUS: OKCHJI, THIPOKCUJ, MOy~
YeHHe, CBOWCTBA, aM(OTEPHOCTH C MO3UIUNA TEOPUN AppEHHY-
ca ¥ MPOTOJIUTUYECKOM TEOpUHM KUCIOT M ocHOoBaHHM. Comu
AIIOMHUHMS: KBACLbl, UX THJIPOJIU3; METa- U OPTO-aJIIOMHUHATHI,
KOMIUIEKCHBI XapakTep allOMHHATOB B BOJHBIX pPacTBOpaXx,
KOMIUIEKCHBIE TalIubl, KpUOJIUT. I 'uapu/ alfOMUHUS, ajJaHaThl.
XUMHYECKHE OCHOBBI IPUMEHEHMsSI aTFOMUHUS U €r0 CoeluHe-
HUW B MEJIMIIMHE U (hapMaluu.

p-OneMenTsl IV rpynnel: yriepon, KpeMHM, OJIOBO,
CBUHEII. OO6m1as XxapakTepucTUKa.

VYraepon. OcoGeHHOCTh nojoxenus yriaepona B I1C.
VYriepoa, Kak OCHOBa OPTaHUYECKUX COEAMHEHUMH, ero OuoJo-
ruyeckasl pojib. AJUIOTpONHUS; anMas, rpaduT, kKapouH, ¢yse-
peH, rpadeH. AKTUBUPOBAHHBIA Yrojib Kak ajcopOeHT. Xumu-
yeckue cBoiicTBa yriepoaa. Oxcua yrimepoma (1) (yrapHsrit
ra3). Crpoenne wu mpupoja cBsazed. OKHUCITUTETHHO-
BoccraHoBuTenbHble (OB) cBoiicTBa. Peakuuu npucoennse-
Hus. @ocred. Oxcua yrinepona (II) xax murann. KapOonums
METaJIJIOB. XUMHUYECKHE OCHOBBI TOKCHUYHOCTU OKCHJI YIJIEpO-
ma (11).

Oxcun yrimepoma (IV) (yrmekucnsiii ra3). CrpoeHwue
MoJieKynbl. Pusznueckne U Xxumuueckue cpolictBa. "Cyxon
nen". Kugknit CO2 — kak 3kcTpareHT. CO2 — 3KCTPAKTHI, UX
3HavyeHue B ¢papMaiuu. YrosupHas kuciota. Conu - kKapOOHaTHI,
rUApOKapOOHAThl, PAaCTBOPUMOCTb, THJIIPOIU3, TEPMHUUYECKOE
paznoxxenue. Kapbamuya (MoueBHHa).

[wuan. [{uanoBogopoanas (cuHUIbHAs) KucioTta. [Ipo-
CThI€ U KOMIUIEKCHBIE I[UaHU/bl. XMMHUYECKHE OCHOBBI TOKCHU-
Yyeckoro AeictBus nuaHuaoB. [{uaHoBas W M3oLMaHOBas KH-
CJIOTHI, UX coyid. Tronnanoas (po1aHOBOOPOIHAS) KHCIIOTA U
e¢ conu. [IpumeHenue yrieposaa v €ro COEAMHEHU B MEIUIIU-
He U ¢apmarun. buonoruueckas pois yriepoaa.

Kpemunii. Obmas xapaktepuctuka. OCHOBHOE OTIJIH-




yye OT YIJIepoja; OTCYTCTBUECBSI3EH MEXIy aTOMaMHU KpeM-
HUS B coequHeHusax. KpemuedropoBogopoanas kuciora, GTo-
pocwinkatel. KucnoposnHele COEQUHEHUS KPEMHHUSA: OKCH]L
kpemuust (IV), KpeMHUEBBIE KHCIOTBI, CHIMKATBHI (PacTBOPHU-
MOCTb, TUAPOJIN3, KAUECTBEHHAs peakuys). M30MoIuKnucioTs 1
rereponoiaukuciorel. Cunnkarens. Lleonutsl. Ctexno. Beie-
JauuBaHue cTeksia. KpeMHuilopraHuueckue COeIMHEHMs: CH-
JIMKOHBI, CWJIOKCaHbl. lIpyuMeHEHHE COEIMHEHHH KpEMHHS B
MeIuIUHE U (papMalyH.

OmnoBo, cBuner. O0mas XxapakTepucTuKa. XUMHUYECKHUE
cBorictBa. Coequnenus Sn (II) u Pb (II): rumpokcumasl, conu,
BOCCTaHOBUTENBbHBIE CcBOMCTBA coeauuenur Sn (II), amdorep-
HOCTb TMJIPOKCUOB, TMJIposin3 cojel. KauecTBeHHbIEe peakiuu
Ha noHsbl Sn (II) u Pb (II). Coenunenus Sn (IV) u Pb (IV): ox-
CHUJIbI, TUAPOKCUIBI, conu. OKUCIUTENbHbIE CBOWCTBA OKCHIA
ceunua (IV). I[Ipumenenue coequHeHU CBUHIIA, B MEAULIMHE.
XUMHUYECKHUE OCHOBBI TOKCHYECKOTO JIEHCTBUS COEIUHEHUN
cBUHIIA. Mcronp30BaHus COSNMHEHMA OJ0Ba W CBHHIIA B aHa-
JIM3€ JICKapCTBEHHBIX MIPENapaToB.

p-Dnementsl V Tpymmel: a30T, (Gochop, MBIIIBSIK,
cypbMa, BUCMYT. O011asi XapaKTepUCTUKA MOATPYIIIIbI.

A3zor. OOmas xapakrtepuctuka. CTpoeHue MOJeKy-
abl. Xumudeckue cBoiictBa. Ammuak. Ilonydyenne. CtpoeHue
MOJIEKYJbl. PU3nyeckue cBOMCTBa aMmuaka. KuaKkuil aMmMuax,
BOJIOPOJIHbIE  CBSI3U. XMMMYECKHE CBOICTBAa: KHCIOTHO-
OCHOBHBIC U OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIC. AMMHUAKAThI
(ammunHble KC). Conmu aMMOHMS, pacTBOPUMOCTb, T€pMHUE-
cKasi ycroiunBocTh. KauecTBEHHbIE peakllui Ha aMMUAK U UOH
aMMOHUS. AMHJIBI: THAPa3WH, TUAPOKcHIaMuH. Kuciopoansie
COEIMHEHHUsl a30Ta - OKcHUIbl. PuU3nyeckue M XUMHYECKUE
CBoOlicTBa. AB30OTHCTasg KHCJIOTa U €€ COJIM, OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHAS JABOMCTBEHHOCTh. KauecTBeHHasi peakius
Ha HUTPUT-UOH. A30THas KHcaoTa. BajieHTHas cxema MOJIEeKy-
abl. dusnyeckre U XMMUYECKHE CBOMCTBA. A30THas KHCIOTa
kak okuciutenb. "[lapckas Bonka". OcoOEHHOCTh B3aUMOJICH-
CTBMS C MeTa/laMu. HuUTpaThl, TepMHUEcKoe pasIokKeHHUE,
OKHCITUTEIIbHBIE CBOWCTBA, KQUECTBEHHAsI PEaKIMs Ha HUTpPAT-
HOH.

®docop. Ob1mas xapakTepucTKa Docdop.
OOmiast xapakTepucTHKa. AJUIOTpOIUs. XUMHUYECKUE CBOUCT-
Ba. Coemuaenust pocdopa ¢ Bogopoaom (pocdun); ¢ ramore-
Hamu, ux ruaponus. CoeamHenus Qocdopa ¢ KHCIOPOAOM.
[Tonyuenue, cpoiictBa. PochopHoBaructas u docdopucras
KHUCJIOTBI, CTPYKTYpHBIE (POPMYIIbI, OCHOBHOCTh, BOCCTaHOBH-
TeJlbHbIE CBOMCTBA. MeTa-, mu- u opTrodocdOopHbIE KUCIOTHI,
ux conu KauecTBeHHbIe peaknMM Ha MOHBI KUCIOT (ochopa
(V). Huruapodocdatsl, rumpodocdarsl, pacTBOPUMOCTb,
runponus. IlpousBogusie HochopHOil KUCIOTH B KUBBIX Op-
raau3max. WM3omomu- u rereponosndocPopHbie KHUCTOTHI.
Bbuonorunueckas possb.

DeMeHTHI MOATPYIIIEl MBIIbAKA (MBIIIBSIK, CypbMa, BUCMYT).




OO6mias xapakTepucTuka. BogopoaHble coelMHEHNs MBIIIbsIKa,
CYpbMBI U BUCMYyTa B CPaBHEHUU C aMMHUAKOM U (pochuHoMm.
OOHnapyxeHue MbIIbsKa MeTogoM Mapma, 3anrep-brieka,
I'yrnaiita. Kucnopoansle coequHEHUs] CO CTENEHBIO OKHCTe-
Hus (III) u (V). Okcua mbrubsika (I11I) (MBIIIBIKOBUCTBIN aH-
ruapua) okcu Mbibsika (V). KuciorHo-ocHOBHBIE CBOMCTBa
ux rugpokcusioB. Cosd: apceHMTHI, apCeHaThl, aHTUMOHMUTHI,
AHTHUMOHATBI, BHUCMYTAThI ux OKHCJIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. KaueCTBEHHBIE peakUUH Ha
apceHuThl, apceHatsl U1 MOH BucmyTa (III). Coenunenus c ra-
JOTeHaMH, MX THIPOIN3; Cynb(uasl. THOCOIM MBIMIbIKA H
cypbMbl. THOApCEHUTHI, THOAPCEHATHI U THOAHTUMOHHUTHI
THOAHTHUMOHATHI (THOCTUOUTHI M THOCTHOATHI). [loHsATHE O XU-
MHUYECKHUX OCHOBaxX MPUMEHEHHUS B MeIuluHE U (apmaruu
ammuaka, okcuaa asora (I) (3akucu azora), HUTpUTA HATpPUS,
OKCHJIOB U COJICH MBIIIbAKA, CYPbMbI M BUCMYTa. XUMHUYECKHE
OCHOBBI TOKCHYECKOTO JCHCTBUS HUTPATOB, HUTPUTOB MBIIIb-
SIKa U CYPbMBI.

DJIEeMEHTBI TIOATPYIIIBI MBIIIbsIKA (

p-Onementsl VI rpynmel: KUCIOPO, Cepa, CEJIEH, Te-
nyp (xanbkorensl). OOmiast XxapakTepUCTUKa OATPYTIIHL.

Kucnopon. OOmass xapakrepuctuka. OcoOeHHOCTH
AIIEKTPOHHOTO CTPOCHUS MOJIEKYJbl KUCIOPOJa. XUMUYecKas
AKTUBHOCTb MOJIEKYJSPHOIO M aTOMHOTO Kuciopoga. Moue-
kyna O Kak nurasji B okcureMoraoonte. OCOOEHHOCTH OKCH/I-
MOHa, ero B3aumojeiicteue ¢ Bogoi. O30H. CTpoeHUEe MOJIEKY-
abl. Peaknus ¢ pactBopamu noaunos. Boga. Crpoenue mosne-
Kynbl. @u3nyeckue CBOWCTBA. AHOMAaIUU BOJBI. XUMHYECKHE
cBoiicTBa. Boga ounmienHas u anuporeHHas Boga. MuHepasb-
Has Boja. buomornyeckas pojb KHCIOpOAa U BOJbI. XHUMHUE-
CKHE OCHOBBI IIPUMEHEHUS KHUCIOPOJa, 030HA M BOJBI B MEIU-
1MHE U dapmaIium.

Ilepokcun Bomopona. Crtpoenue Monekyisl. Ilomyde-
Hue. duznveckue cpoiictBa. H2O2 kak kuciora. OKUCIUTENb-
HO-BOCCTaHOBUTEJbHAS JBOMCTBEHHOCTh NIEPOKCH]IA BOJOPOJIA,
KaueCTBEHHasl peaklysl Ha NMEPOKCUIHYIO TPYIIIHUPOBKY. Y Cllo-
BUs XpaHEHUs MEPOKCUAA BOAOPOJA U €ro pactBopos. IIpume-
HEHHUE MEepPOKCUAAa BOJOPOJAa M NMEPOKCUAHBIX COEAUHEHUN B
dapManu U MeauIMHE. XHMHUYECKHE OCHOBBI TOKCHYHOYTH
SH/IOT€HHOT0 IEPOKCHIa BOAOPOIA.

Cepa. Cenen. OOmas XapakTepUCTHUKA. XHUMHYECKHE
cBoiictBa. Coeaunenus ¢ Bogopoaom. CepoBogopon. ITomyde-
HUE, CTPOEHUE MOJIEKYIbI, GU3NYECKHe U XUMHUUECKUE CBOMCT-
Ba. CepoBojopoaHasi KHCIOTa, CYIbGUAbI, TUAPOCYIbGUIbI,
pacTBOPUMOCTh, TMIPOJIN3, BOCCTAHOBUTENBHBIE CBOWCTBA, Ka-
yecTBeHHas peakius. [lomacynshunel. Coenuaenus cepsl (IV).
Oxcupa, xnopua, xiopuz okcocepsl (IV). Cepaucras kuciora u
e¢ conu: CylnbUTHI, THUAPOCYIbPUTHI, HX OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHAS JIBOMCTBEHHOCTh, KAQUECTBEHHAs! PEaKLus.
JucepHucras u cepHoBaTHCTas KUCIOTH U uxX conu. Coenune-
Hus cepbl (VI): okena, Xjaopua nuokcoceps! (Cynb(ypuiixio-
pun). CepHas KuclIOTa, oneyM, aucepHas kuciorta. Cynbdarsl,




UX pacTBOPUMOCTH B BOJE, TEPMUUECKAs] YCTOMUMBOCTb, Kaue-
CTBEHHas peakuus. TuocepHas KHCIOTa, TUOCYIb(AThI, MOTY-
YEHUE, PEaKLUH C KUCIOTAMH, OKUCIUTEISIMU: XJIOPHOU BOJOM,
ronom, xmopuaom xenesa (III),. [TepokcomoHO- U TIepoKCOM-
cepHasi KUCJIOTHI, IEPOKCOCYNb(ATHI, UX OKHCIUTEIbHbBIE CBOM-
CTBA, MOJUTHOCEPHAS KUCIIOTA, TOJIUTUOHATHI, 0COOEHHOCTH UX
CTPOEHUS, BOCCTAHOBUTEIbHbIE CBOMCTBA. [[puMeHeHne cepbl u
e¢ coeauHEHWW B MemunuHe W (apmanuu. buosormdeckas
pOJIb CEPBI U CEJICHA.

p-Onementsl VII rpynmer: drop, xmop, 6pom, o,
actar (raymorensl). O0mas xapaktepuctuka. OcoObie CBOICTBa
dTopa, Kak HamboJee »HIIEKTPOOTPHUIATEILHOIO 3JIEMEHTA.
[TpocTeie BemiecTBa, UX XUMUYECKAsi aKTUBHOCTb.

CoenuHenus rajnoreHoB ¢ BogopoaoM. Ilomyuenwue.
PactBopuMocTh B BOAE, MONSPU3YEMOCTh, Auccouuanus. Ku-
CJIOTHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA. COJIM raJIOr€HOBO-
JOpPOJHBIX KUCIOT. CriocOOHOCTh (PTOPHUA-HOHA KaK KECTKOIO
OCHOBaHHUs (NMraHaa) 3aMmenaTh KUCIOpoJ (Hampumep, B CO-
€IMHEHUAX KpeMmHus). ['anorenun-nonsl kak jguranjasl B KC.
KauecTtBennble peakuuu Ha ramareHUA-UOHbL. [loaumonunel.
CoenvHeHUs TaJOT€HOB B MOJOKUTEIbHBIMU CTENEHSIMHU OKHC-
JICHUS: COEAUHEHUsI C KUCIOPOAOM U JpYr Cc npyrom. Bzaumo-
JICCTBUE TAJIOT€HOB C BOJOM, BOJHBIMH PACTBOPAMU ILIEJIOYEH.
OKCOKHUCIOTBI XJIOpa, CTPOEHUE; 3aBUCUMOCTb CHJIBI KHCIIOT,
UX OKHUCJIMTEIbHBIX CBONHCTB M YCTOMYMBOCTU OT CTENEHHU
OKHUCJICHHS XJIOpa (BEIMYMHBI HOHHOTO MOTEHIIMaa) mpemnapa-
Thl aKTUBHOI'O XJIOpa: XJOpHAasi U3BECTb, XJIOPHAs BOJIA, XJIOpa-
ThI, OpOMAaThl U MOAATHI U UX CBOICTBa. buonoruueckas poib
raJloreHoB. XMMHUYECKHE OCHOBBI OAKTEPHUIMIHOTO JEHCTBUS
xJiopa u uoga. [I[pumeHeHne B MEAUIIMHE, CAHUTAPUU U PapMa-
L[MY NPENapaToB rajJoreHoB.

d-Dnementsl. OOIIas XapaKTePHCTHKA.

ITonoxenne B IIC. XapaktepHble 0COOEHHOCTH: Tepe-
MEHHBIE€ CTETIEHU OKHCIIEHUS, 00pa30BaHUE KOMILJIEKCHBIX CO-
€IMHEHNH, OKpacKa COECIWHEHWI U NMPUYMHBI €¢ BO3HUKHOBE-
Hus. BropuuHas nepuoau4HOCTh B MOArpymnax d-3JeMEeHTOB.
Kpucrannuueckass CTpykTypa MeTalsioB. Mertamnnyeckas
cBs3b. d-OnemenTsl 111 rpynmel - ckanauid, IV - TuTan, nupko-
HHM, V - BaHaui, HUOOUW U TaHTAJl.

d-Dnementst VI rpymmsl: Xpom, MOIHO/IEH, BOTIb(pam.
O6mas xapakrepuctuka. CX0ACTBO M OTJIMYHE OT P-3JIEMEHTOB
VI rpynnel. Coenunenus xpoma (II) u (III): oxcuasl u runpo-
Keuapl Xxpoma. AmdortepHocTs ruapokcuia xpoma (I1I) ¢ mo3u-
LINNA TEOPUN KHUCIOT U OCHOBAHUM AppeHnyca U MPOTOIUTHYE-
ckoif. Comu xpoma (III), pactBopumocTs, ruaponu3. Ksacupl.
KomnnekcHesie coenuHeHus. BoccTaHOBUTENbHBIE CBOMCTBA
coequaenuii xpoma(lll). Coemunenus xpoma (VI). Oxcwun.
XpomoBasi U AuXpoMoBasi KUciaoThl. Coliu, XpOMaThl U JUXPO-
Matbl. PaBHOBecue B pacTBOpe MEXJy XpoMar- W JAUXpOMar
noHaMH. VX oKkucCIHTENbHBIE CBOMCTBA. XpomoBas cmeck. [le-
pokcuanbie coeaunenus xpoma (V). Coequnenuss MoaubcHa,
BOJIb(hpaMa: U30MOJIM- U TeTEPONOIUKHUCIOTHL. bronornueckas




poib xpoma u MonubaeHa. [IpuMeHeHne cCoeMHEHU XpoMa U
MosrbieHa B (hapMarium.

d -Onementsr VII rpynmer: Mapranen. [Toarpynma map-
radia (Mapraser, TexHenuu, peauii). O0IIas xapaKTepruCcTHKA.
CxoxncTBo u otiiuue ot p-3iaementoB VII rpynnel. Maprauer.
CgoiictBa okcuoB U ruapokcu1oB Mapranmna (1) u (I11I). Conn,
pacTBOPUMOCTb, TUAPOJIN3, KAYECTBEHHAs pEakUus Ha HOH
mapranna (I1). Oxcump wmapranma (IV).  OxuciauTensHO-
BOCCTaHOBUTENbHbIE cBoMcTBA. Conu mapranna (VI) - manra-
Hatel. Oxcupa mapranna (VII). Maprannesas kucinota. Conu
mapranna (VII)- mepMaHraHaThl: TEPMHUYECKOE Pa3IOKCHHE,
OKHUCJIMTETIbHbIE CBOMCTBA, MX 3aBUCUMOCTb OT PH cpenbl.
XUMHUYECKHE OCHOBBI IPUMEHEHHS NIepMaHraHaTa Kajius B Me-
quiuHe.  OOmme 3aKOHOMEPHOCTH HM3MEHEHHsS] KHUCIOTHO-
OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB CO-
eIUHEeHUN d->IeMEHTOB MpU Mepexo]ie OT HU3IIMX CTerneHei
OKHUCJIEHHS K BbICIIMM (Ha IpUMEpPE COECIUHEHUM Maprasia).
buonoruueckas poias Maprasiia.

d-Dnementsl VI rpynmel: kene3o, KoOabT,
Hukenb. OOmIasi XapakTepucTUKa, 0COOEHHOCTH KOHCTPYKLUU
VIII rpynnel nepuoanyecKord CHCTEMBI 3JIEMEHTOB. TpHanbl.
CemelicTBO xemne3a (3kene30, ko0anbT, HUKeNb). Deppomarte-
THU3M.

XKenezo. Obmas xapakrepucTuka. XUMHUYECKUE CBOM-
ctBa. Coenunenus xenes3a (1I) u xenesa (III): oxcunpl u run-
POKCHJIBI, CONH (PacCTBOPUMOCTb, THUAPOJIN3, OKHUCIUTEIHHO-
BOCCTaHOBHTEIILHBIC CBOWCTBA).

KommiekcHble coeIMHEeHus kKele3a ¢ IMaHu/1-, THOL[MaHaT
(pomanun) - nonamu. depparsl. [lomydenne. OkucIUTENHHBIE
cBoiictBa. KauectBennsie peakiuu Ha noHsl xkeneza(ll) u (II).
buonoruueckas ponp xene3a. XUMUYECKHUE OCHOBBI IIPUMEHE-
HUS JKelle3a M JKeJIe30COAePIKallluX MpernapaToB B MEAUIIMHE U
bapmanuu.

Baxneiime coemuHenust kobanpra (II) m kobanpra
(1), mukenst (11). O6pazoBaHHEe KOMIUIEKCHBIX COCTUHEHHI.
buonoruueckas poap Ko0aabTa U HUKES.

[InatunoBeie mMetamibl. O0mas xapakrepuctuka. [Ipu-
MEHEHHE IJIaTMHOBBIX METAJJIOB B KAayeCTBE KaTaJlM3aTOpPOB.
KomruiekcHbie coeuHeHus MIaTUHEL. [IpuMeHeHne B MenuIu-
HE.

d-DnemenTsl | rpynmet: Mens, cepedpo, 30J10TO.

O6mas xapakrepuctuka. CpaBHeHHE ¢ S-aeMeHTamMu |

rpynmnsl. Haxoxxaenue B mpupo/e, Nojay4eHne, IpUMEeHEHHe.
Coenunenns meau (1) u (1), KUCIOTHO-OCHOBHAS M OKHCITH-
TEJIbHO-BOCCTAHOBHTENIbHAS XapaKTepUCTUKU. KoMIiekcHbIe
coenuuenus meau (I1) ¢ ammuakoM (aMMHakaThl), THAPOKCHI-
MOHAMH, aMUHOKHUCIIOTAMH ¥ MHOTOAQTOMHBIMHU CIIUpTaMH (Xe-
natel). [Ipupona oxkpacku coennuennii mean. KadectBeHHas
peakuus Ha woH memu (ll). Menscoaepkamue hepMeHTHI,
XMMHYECKHUE OCHOBBI UX NEHUCTBUA. bruonornyeckas pojib Meau.

Coenunenus cepedpa (I): okcua, momydeHue, pacTBo-

pumocth B Boje. Conu: HUTpat, rajgareHuabl. OKUCIUTENbHbBIE




cBoiictBa cepedpa (1). KommekcHble cCOeqMHEHHS ¢ aMMHUAKOM,
rajioreHu- u Tuocyiabpart nonamu. KauectBeHHast peakuus Ha
uoH cepedpa (1). Xumuyeckne OCHOBBI IPUMEHEHHS COC/IHHE-
HUW MeJu U cepedpa B MeAuIMHE U (hapMalluu.

3onorto. Coenunnenus 3omota (1) u 3omota (III), oxuc-
JUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBAa. CIIOCOOHOCTD 30710Ta
(D) u 30mota (III) k KOMITIIEKCOOOPA30BAHUID. XUMHUYECKHE OC-
HOBBI, IPUMEHEHHE COCAMHEHUI 30JI0Ta B MEeTUIIMHE U (hapma-
117078

d-Daements! Il rpynmel: IUHK, KaaMUi, PTYTh.

Oo6rmmas xapaktepuctika d-snemeHToB || rpynmebr.

[uHK U ero coenuHEHUs:: OKCUM, TUAPOKCUA, aMdo-
TEPHOCTH C MO3UIIMU TEOPUN KHUCIOT U OCHOBaHU AppeHuyca
U MPOTOJIMTUYECKON; COJM, PACTBOPUMOCTD M TUIPOJIH3; KOM-
IUIGKCHBIE COCIUHEHHUsS, METauIOPEpPMEHTHL. KadyeCTBEHHAs
peaxiusi Ha MOHBI IMHKA. buonornyeckas poyb LUHKA.

PTyTh, 0COOEHHOCTH XUMHUYECKUX CBOMCTB PTYTH; CO-
enunenus prytu (II): okecun, xyopua, HUTpAT PTYTU; AMUIXIIO-
pun. KauectBennble peakuuu Ha WoHBI Kagmusa u pryru (II).
Coenunenus prytd (I). TOKCHYHOCTH COETUHEHUI KaaMHs U
PTYTH, €€ XUMUYECKHUE OCHOBBI.

s-DOnemenTtsl. Bomopo.

Bogopon. Obmas xapakrepuctuka. OCOOEHHOCTH TO-
noxkenusi B [IC. Peakuuu ¢ KuCiIopoaom, rajloreHaMu, MeTal-
JaMH, OKCHUIaMH. XapakTEepHUCTHUKA CBS3U BOJOPOJAA C KHUCIO-
ponoMm, cepoid, yriiepoaoM. OcoOeHHOCTH TTOBEACHHS BOAOPOAA
B COCIMHEHMSX C CHJIBHO- U CIA0OMONApHBIMU CBSI3AMU. MoH
BOJIOPOJIa, UOH OKCOHHS, HOH aMMOHMS, 3JIEKTPOHHOE CTpOe-
HUE, XapaKTepUCTUKA.

s-Onementsl | u Il rpynnsl: oOuias xapakTepucTuka (THIT
AJIEKTPOHHBIX 000JOYEeK HMOHOB, MOJIspU3YyIollee JeiicTBuE,
SHEprusl rujpaTaliu, oOKpacka B BOJHBIX pacTBopax). Coenu-
HEHUS C KHCIOPOJOM: OKCHUIBI, NEPOKCHUIBI, CYNEPOKCHUIBI,
030HMJIBI. ['MApUIBI, MX BOCCTAHOBHUTEIbHAS CIIOCOOHOCTB.
I'mapokcunpl, amdorepHoers Tuapokcuna oOepwuug. Comnu:
cyabdarsl, ranuasl, kapooHartsl, ¢ochaTtel. OKkpacka IIAMEHH
JETYYMMH COJIIMU IIENOYHBIX M IIEJIOYHO-3€MEIbHBIX MeTa-
70B. VoHBI S-MeTaioB, Kak KoMIuiekcooOpa3oBarenu. MoHo-
¢dbopbl U X PoJIb B MEMOpPaHHOM TEPEHOCE MOHOB KaJlusl U Ha-
Tpus. Ponb s-mMeTamoB B MUHEpalbHOM OallaHCe OpraHHU3Ma.
Mukpo- u Makpo- S-aneMeHThl. [locTymieHne B opraHusMm ¢
BOJIOM; JKECTKOCTDH BOJIbI, EAMHMIIBI €€ U3MEPEHNUS; BIUSHUE Ha
’KUBBIE OpPraHU3Mbl U MPOTEKaHHE PEaKIMi B BOJHBIX PacTBO-
pax. Meroasl ycTpaHeHus xecTkocTu. COeqMHEHUS KaJlbLiUs B
KOCTHOW TKaHH, CXOJICTBO MOHOB KaJbLU U CTPOHLHUSA, H30-
MopdHoe 3amerieHne. TOKCHYHOCTD Oepwiuins. XUMHUYECKHE
OCHOBBI IPUMEHEHUS COEIMHEHUH JINTHUS, HATPHS, KaJlus, Mar-
HUS, KaJIbIMs, 6apysi B METUIIMHE U (papMaluu.




5.2 Pazaennbl AMCHUIINHBI, BUAbI Y4eOHOIi 1eATeJbHOCTH U (POPMBI TEKYLLEr0 KOHTPOJIS

N H BI/I)IBI JCATECJIBbHOCTH (I)OPMBI TeKy-
¢ CeMe- AaUMEHOBaHHE pa3aejaa JTuCIMuII-
Ne eTpa J]Plll)lblﬂ e ( acax) 1ero KOHTPO.Ist
P J JIP 3 CPO BCEro ycneBaeMoCTH
1 2 3 4 5 6 7 8 9
TECTHI, CUTYa-
Beenenne. OcHOBBI TEOpUH [IMOHHBIE  3a-
XUMHUYECKHUX IIPOLECCOB. Yue- nau, nabopa-
HUE O pacTBopax. PaBHOBec- TOpHBIE Pabo-
HBIE TIPOLIECCHI B PaCTBOPax Tbl,  YCTHBIi
3JIEKTPOJIUTOB. -
1 | 10 | 32 0 50 | 92 |OUPoc, mHTe
pPaKTHUBHBIE
3aHSTHS, KOH-
TpOJbHAs pa-
6ora (oTUeT 1o
paszeny)
TECThI, CUTYya-
Ctpoenue BeliecTBa. LIMOHHBIE 3a-
OO01mmas xapakTepucTHKa dJe- nauu, mabopa-
MEHTOB MEPUOANYECKOH CHC- TOpHBIE pado-
TEMBI. Tbl,  YCTHBIH
OIpoc, HHTe-
3 1,2 18 48 0 22 88 poc,
paKTUBHBIE
3aHATHS, KOH-
TpOJbHAS pa-
6ora (oTuer 1o
pasneny), pe-
depar
ATOI'O: | 28 | 80 0 72 | 180
5.3 Ha3BaHue TeM JIEKIMi ¢ yKa3aHHeM KOJHYecTBa YacOB
Ne Kos-Bo yacoB B cemectpe
n/ Ha3Banue Tem Jiekumui
Ne | Ne 2
n
1 2 3
1. | DHepreTuka XMMHUYECKHX peakiuii. 3akoH ['ecca 2
2 Hanpasienne XuMHYECKUX peaKLUU. X UMHUECKOE paBHOBE- 9
" | cue.
3. | OKHCIUTETHHO — BOCCTAHOBUTEIIHHBIE PEAKIINN 2
4. | YdeHue o pacTBOpax 2
5. | YdeHue o pacTBopax 2
6. | Crpoenue atoma u nepuoanueckuii 3axkon J[.M. Menneneena 2




7. | Xummn4eckas CBS3b U CTPOCHUE XUMUUYECKUX COCIMHEHMH. 2
8. | KoMmIutiekcHbIe COeTMHEHMSI 2
9. | XuMus 3JIEMEHTOB, S-3JIEMEHTHI 2
10. | d-Daementsr VIB, VIIB, VIIB rpynmn 2
11. | d-Daementsr IB - 11B rpymm 2
12. | p-Onementst Il A-IVA rpynn 2
13. | p-OnemenTsl VA rpymnmsl 2
14. | p-Onementst VI, VII A rpynn 2
UTOTO 14 14
5.4. Ha3Banue TeM NpakTH4YecKUX 3aHATHH ¢ yKa3aHHEM KOJIMYeCTBA YACOB
[IpakTHveckue 3aHITHS HE IPETYCMOTPECHBI.
5.5. JlabopaTopHbIil NPAKTHUKYM
Ne
HaunmenoBanue pas- Bcero
Ne ceMe- HaunmMeHoBaHue J1a0OpaTOPHBIX padoT
AeJia JMCIUIIJINHbI qacoB
cTpa
1 2 3 4 5
1,2 1 Beenenue. OCHOBEBI Jlaboparoproe 3ansTHe Ne 1, 2 2
TEOpHUU XUMHUYEeCKUX | BBOIHas KOHTponbHas paboTa (HEOOXOIUMBIH HC-
MPOIECCOB. YUeHHe | XOAHBIM YpOBEHb), IpaBuiia padOThl B XUMUYECKOU
0 pacTBopax. PaBHo- | JaDOpaTOpuy, OCHOBHBIE MNOHSATHA U 3aKOHBI XHU-
BECHBIC TIPOIIECCHI B | MUMU. 2
pacTBopax
3JIEKTPOJIUTOB.
3,4 1 BBenenue. OCHOBEBI Jlaboparoproe 3anstue Ne 3, 4
teopun xuMudeckux | CrocoObl BbIpa)XKEHUS KOHIEHTpalUid pacTBOPOB. 2
nporeccoB. Yuenue | CrocoObl NpUroToBiIeHUs pacTBOpoB. HMHTepak-
0 pactBopax. PaBHo- | TMBHas 4acThb (xelic-3amaua HAy4YHO-
BECHBIE MPOIECCHI B | MCCIIEI0BATENbCKAsl, TUCKYCCUOHHBIE TEMBl KpYT- 2
pacTBopax JJIEKTPO- | JIOrO CTOJA, PEUIEHHE Pa3HOYPOBHEBBIX 3a/1ad U
JIUTOB. 3aJIaHHM ).
5,6 1 Beenenne. OCHOBBI JlaboparopHoe 3ausTHE No 5, 6 2
Teopun xumuueckux | MuaTepaktuBHOe 3aHsTue: JlaboparopHast pabota
npoueccoB. Yuenue | Nel (keiic — 3ajaua Hay4yHO — MCCII€0BATEIbCKAs) 2
o pactBopax. PaBHo- | “IIpuroroBienne pacTBopos”
BECHBIE TIPOIIECCHI B
pacTBopax 3JIeKTpo-
JIUTOB.




7,8 BBenenue. OcCHOBEI Jlabopatopnoe 3anstre Ne 7, 8
TCOPUH XUMHUICCKUX | Tepmonunamuka. Kunetnka. XUMHYECKOE PaBHO-
IPOLECCOB.  YHUEHHE | pecpe. JlaGopartopHas padora Ne2. MHTepakTHBHAS
0 pacTBopax. PaBHO- | yacry, (rpynmoBble TBOpueckue 3amaHus, AUCKYC-
BCCHBIC MPOUCCCRL B | cpopHpIe TEMBI KPYIIOrO CTOJIA, PELIEHHE pasHO-
pacTBoOpax  3JCKTPO- | yhopHEBLIX 3a1a4 U 3aJaHHii).
JIMTOB.
9,10 Beenenue. OCHOBBI
TEOPUH XUMHYECKUX JlaboparopHuoe 3ansaTue Ne 9, 10
TMPOLECCOB.  YYEHHE | OkycnuTebHO — BOCCTAHOBHUTEIBHBIE DPEAKLIHH.
0 pactsopax. PaBHO- | JlaGoparopuas paGota Ne3. MHTepakTHBHAs 4acTh
BCCHBIC MPOLCCCHL B | (kejic — 3amaua o0ydvaromias, pelIeHHe PasHOYPOB-
pacTBOpax 3JCKTPO- | yeppIx 3a1a4 U 3aIaHHI).
JIMTOB.
11,12 BBenenue. OCHOBEI Jlabopartopnoe 3anstre Ne 11, 12
TCOpHH XUMHHCCKUX | PacTBOPBI — OCHOBHBIE MOHATHA. TepMOaMHAMHKA
NPOLECCOB.  YHEHHUE | phactRopoB. OCMOTHYECKHE CBOMCTBA PACTBOPOB.
0 pacTBopax. PaBHO- | Pacrpope! HeanekTpomnTOB. HTEpAKTHBHAS YacTh
BECHBIC MPOUCCCBL B | (rpymnmoBble TBOPYECKHE 3aJaHUS, PEIICHHE PAa3HO-
pacTBOpaAX 3JCKTPO- | ypoBHEBBIX 33134 U 3aIaHHI).
JINTOB.
13,14 BBenenue. OCHOBEI Jlaboparoproe 3ansaTue Ne 13, 14
Teopur XuMudeckux | IOHHBIC paBHOBECHsS B pPAacTBOPAaX CHIIBHBIX H
nporeccoB. Yuenue | cnadbIx aseKTponuToB. Jlaboparophas pabora Ned:
0 pactBopax. PaBHo- | FIoHHBIC paBHOBeCHSI B PAacTBOPax I JICKTPOIUTOB
BecHble TIporiecchl B | MiHTepakTHBHAsA 4acTh (Keic — 3a1aya oOyuaromias,
pacTBoOpax >IEKTPO- | AUCCKYCHOHHBIE TEMBI KPYIJIOTO CTOJIA, PELICHHE
JIMTOB. Pa3HOYPOBHEBBIX 3314 W 3aJ[aHUH ).
15, 16 Beenenue. OcHOBBI Jlaboparoproe 3ansTue Ne 15, 16
Teopun xumuueckux | KonrponsHast pabora Ne
MIPOLIECCOB. YUYEHHE
0 pactBopax. PaBHo-
BECHBIE IPOIIECCH B
pacTBOpax 3JIeKTpo-
JIMTOB.
17,18 Crtpoenue JlabopaTtopHoe 3ansitrie Ne 17,18
BEI[CCTBA. Ctpoenue aToma: Hcropus pa3BUTHS
OG61as XapaKTepH- MpEJCTaBICHUN O cTpoeHuHn atoma. KBaHTOBO —
CTHKA dJeMEHTOB | MEXaHHYECKass ~ MOJEdb  CTPOEHHS  aToMma.
TIEPUOINIECKOH WurepruBHas YacTh (TPYIIOBBIE TBOPYECKHE
CHCTEMBEL. 3aJlaHus, pEIIeHHEe pPa3HOYPOBHEBBIX 3a1ady M
3aJIaHAM ).
19,20 Crpoenue JlaGopatopnoe 3anarue Ne 19, 20
BEIIIECTBA. XnMudeckas cBsa3b: KoBajeHTHAsS CBsI3b. MeTOBI
O6m1as XxapaKTepH- MBC wu MMO. HonHas, MeTamuyeckas,
CTHKA DJIEMEHTOB  |BOJOPOIHASL, MEKMOJICKYIISIpHAsT CBSI3M.
nepuondeckoii  |VIHTEpaKTHBHAs 4acTh (Kefic — 3amaya oOy4varomas,
CHCTEMEL JIMCCKYCHOHHBIE TEMBI KPYTJIOTO CTOJIA, PEIICHHE
Pa3HOYPOBHEBBIX 3a/1a4 M 33 JaHHUH).
21,22 Crpoenue JlaGopatopHoe 3anarue Ne 21, 22
BEIIECTBA. Kommekcusie coequnenust. JlabopatopHas pabora




OO0mast xapakTepu-
CTHKA JJIEMECHTOB

No5. UntepakTuBHas 4acTh (IMCCKYCUOHHBIE TEMbI
KpPYyTJIOTO CTOJA, PEIICHHE Pa3HOYPOBHEBBIX 3a/1ay
Y 3aJIaHui).

MIEPUONYECKOMN
CUCTEMBI.
23,24 Crpoenue Jlaboparopuoe 3ansitue Ne 23, 24 s—
BEIIIECTBA. anementoB [1CD. JlabopatopHast paGora Neb.
O6mas xapakrepu- | VIHTepakTHBHas 4actb (pedeparel, IPYNNOBbIC
CTHKA JIeMEHTOB | TBOPUECKME  33/1aHUs, JUCCKYCUOHHBIE TEMBI
TIePHOIMYECKOl KpYTJOoro CToja, pelieHne pa3HOYPOBHEBBIX 33134
CHCTEMBI. ¥ 33JIaHHUIA).
25, 26 Crpoenue JlabopaTtopnoe 3anstue Ne 25, 26
BEIIIECTBA. Xumus d-snementoB VI — VIIB rpynm IICD.
O61wast xapakrepu- | XAMHUs d—onementos |, IIb rpymn TIICD.
cruka snemenrop | IHTEpakTHBHas 4acTb (pedeparsl, TIpyHIOBbIE
TIEPHOIMUECKOH TBOpYECKHE  3aJaHUsl, JUCKYCHOHHBIE  TEMBI
CHCTEMEL KpYIJIOrO CTOJIa, PElIEHUE Pa3sHOYPOBHEBBIX 3a/1a4
Y 3aJIaHUH ).
27,28 CrtpoecHue Jlaboparoproe 3ansitue Ne 27, 28
BEILICCTBA. Xumuss  d-anmementoB  VIIIB  rpymn  TICD.
O61mas XapaKTepu- JIaboparopnas pabora Ne7. MHTepakTuBHAas 4acTh
CTHKA 3IEMEHTOB (pedepaTbl, TpYIIOBBIE TBOPYECKHE 3a/aHUS,
I1EPUOMEECKOM JTUCKYCHOHHBIE TEMbl KPYIJIOTO CTOJa, peIleHue
CHCTEMBL. Pa3HOYPOBHEBBIX 3a/1a4 M 3aJJaHUH).
29, 30 Crpoenue Jlabopartopnoe 3anstue Ne 29, 30
BCILCCTBA. WurepakTuBHOE 3aHATHE (Keic-3amaya Hay4dHO-
O6mas xapakTepu- | mcciemoBaTenbckas):  “XUMHUYECKHME — CBOMCTBA
CTHKa 3JICMEHTOB | cBoiicTBa 0—3/1eMEHTOB”.
MIEPUOINYECKON
CHCTEMBI.
31, 32 Crpoenue Jlaboparopuoe 3ansitue Ne 31, 32
BELIECTBA. Xumus p-onemenroB Il — IV rpynn TICD.
OGuast xapakTepu- | JladoparopHas pabota Ne8. HTepakTiBHas 4acTh
CTHKA 3JIEMEHTOB (pedepatbl, TUCKYCHOHHBIE TEMBI KPYTJIOTO CTOJA,
IepPHOANYECKOlT pelIeHre Pa3HOYPOBHEBBIX 33/1a4 U 3aaHUN ).
CHCTEMBI.
33,34 Crpoenue Jlaboparopuoe 3ansTue Ne 33, 34
BeriecTsa. Xumus p—anemento V rpynnsl I1IC3. Jlaboparop-
O6mas xapaktepu- | gas padora Ne9. MHTepakThBHAs 9acTh (pedeparsl,
CTHKA DJIEMEHTOB | TPYMIOBBIE TBOPYECKUE 3aJaHUS, JUCKYCCHOHHBIE
HEPUOAMYECKOM TE€MBI KPYTJIOrO CTOJA, PEHICHHUE PAa3HOYPOBHEBBIX
CHCTEMBI. 3a/a4 v 3aaHuil).
35, 36 CrtpoeHue Jlaboparoproe 3ansTue Ne 35, 36
BEIIECTBA.

OO6mas xapakrepu-
CTHKA 3JIEMEHTOB
MEPUONYECKOMN
CUCTEMBI.

Xumusi p—anemerToB VI —VII rpynn [1CD. Jlabo-
paropHas padota Nel(. MHTepakTuBHas 4yacTh (pe-
¢bepatbl, rpyNnoBble TBOPUYECKHUE 3aJaHUs, TUCKYC-
CHOHHBIE TEMBI KPYIJIOI'O CTOJIA, PELIEHUE PA3HO-
YPOBHEBBIX 33/Ja4 U 3a/1aHuil).




37, 38 2 Crpoenue 2
BEIIIECTBA.
O61was xapakTepH- Jlaboparoproe 3ansitue Ne 37, 38
cTuka snieMeHToB | KoHTponbHas padorta Ne3
MEPUONYECKOMN
CUCTEMBL.
39, 40 2 CrtpoeHue 2
BEIIIECTBA.
O61was xapakTepH- Jlaboparopuoe 3ansitue Ne 39, 40
CTHKa 3JieMeHTOB | MiToroBoe 3ansarue
MIEPUOINYECKOMN
CUCTEMBI.
UToro 80
5.6. CamocTosiTeIbHASI Pa00oTa 00y4aK0LIerocsi MO0 JUCIUITHHE
Ne | Neceme- HaumenoBanue Bt CPO Bcero
n/n cTpa pasjaeJia 4acoB
1 2 3 4 5
Beenenue. OcHoBbl | V3ydeHHne TEOPETHYECKOTO Marepuajga TeM pasjesa
TEOpUU  XUMHUYE- | IO MPOYUTAHHBIM JIEKIUSAM, MaTepHuany, MpelCcTaB-
CKHX  IPOIIECCOB. | JICHHOMY Ha 00pa30BaTECIILHOM IOpTale, YICOHUKAM.
VYyenue o pactBo- | [IpakTuueckas moAroToBKa 3aKIIOYAETCS B BHITOJIHE-
1 pax. PaBHOBECHBIC | HUM YIIPaXKHEHUH, PECIICHUU PAa3HOYPOBHEBBIX 3aj1ad, 54
MpOLIECChl B pac- | TECTUPOBAHHBIX 33/IaHUM JJII CAMOCTOSITENIbHOM MO/ -
TBOpax TOTOBKH, TOATOTOBKA TPYIIIOBBIX TBOPYECKHX 3ajIa-
ANEKTPOJIUTOB. HUH, U3yueHus Keic-3aaay (mpeacTaBieHbl Ha oOpa-
30BaTeIbHOM TOpTAaJIe).
Crpoenue W3ydyeHne TeopeTHYeckoro marepuana TeM paszzena
BEIIECTBA. M0 TPOYUTAHHBIM JICKIUSM, MaTepHally, IMpPe/CTaB-
O61ast xapakrepu- | JICHHOMY Ha 00pa30BaTeIbHOM IOpTale, yIeOHUKaM.
cTHKa neMenTos | [IPaKTHUYECKas MOATOTOBKA 3aKJIFOYAETCS] B BBITIOTHE-
1,2 neprHoxMdeckolil | HAM YIPAKHEHHIA, PELICHHH PasHOYPOBHEBBIX 3a/1ad, 18
CHCTEMEL TECTUPOBAHHBIX 33JaHUH IS CAMOCTOSTEIHLHOM IMOJI-
TOTOBKH, MOATOTOBKA TPYIIOBBIX TBOPUYECKUX 3aja-
HUN, U3YYeHHS Keic-3a1a4, HanmrMcanue pedepaTon
(mpezncraBieHbl HA 00Pa30BaTEILHOM MTOPTAJIE).
UTOoro 72

6. MIEPEYEHb YYEBHO-METOJNYECKOI'O OBECIHHEYEHUA J1JIs1 CAMOCTOSTEJIb-

HOWM PABOTHI IO JJUCHUILJIMHE

1. Mertoauyeckue YKa3aHusd IJisd 06y11aI01u1/1x05{ 1O OCBOCHHUIO JUCHUITIIMHBI (HpI/IHO)KCHI/IC 2)

2. OLICHO‘IHLIC CpCACTBA IJId MMPOBCACHHUA TCKYIICTO KOHTPOJIA.

7. ®OHJ] OHEHOYHBIX CPEJICTB JIJIsI TPOBEJIEHUSA MIPOMEXYTOYHOM ATTECTA-

10504

DoHJ OLIEHOYHBIX CpE€ACTB I1Jid MPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallun oﬁyqamumxca mo

AUCHHUIIJINHE «Oﬁll.laﬂ H HEOPraHUHYEeCKasg XUMUA» B IIOJJHOM o0BeMe MMPEACTABJICH B ITPUJIOKCHUUN 1.




MeTtoauyeckue MaTepHaJibl, ONpeAe/IsoNe NPoue1ypy OleHUBAHUS Pe3yJIbTATOB OCBOCHHS
AUCHUILIMHBI pa3paboTanbl coriacHo IlonoxxeHnto o 0amIpHO — pEUTUHIOBOM CHCTEMBI OLICHKH aKajie-
Muueckor ycneaemoctu obydaronuxcss @I'bOY BO Caparosckuit MY um. B.U. PazymoBckoro:

Texymmmii pedTHHTOBBII Ol pacipeaesieTcs CIeIyonmM 00pa3oM:

Buna gesitesibHOCTH MakcumasbHblid 021 3a B | Tekymmil peiTHHIOBbIH 0aJ11
AeATeTbHOCTH 3a cemecTp
KonTpoibHbIe paboThI (2) 30
(mo 15 6an 3a 1 KOHTPOJIEHYIO)
AynuTopHas M BHEAyIUTOPHAs 30 60
pabora oOydaromierocsi corJjac-
HO TUTaHY 3aHSATHH

KoaudecTBo 0aj1710B
®opma
IPOMEKYTOYHOIH Texyumii IIpomexkyTrouHast
aTTecTaluu Y aTrecranus Cymma 6asiioB
KOHTPOJIb
co0ecenoBaHue
DK3aMeH 60 40 100

Texymmii pedTHHT (MakcuMaibHO 60 0aNIoOB) CYMMHpPYETCSl C PEUTHHIOM 32 OTBET Ha 3K3aMeHe
(MakcuManbHO 40 6ayUI0B) U BBICTABIISETCS B 3aU€THYIO KHM)KKY cTyieHTa (MMUHHMYM 51, makcumym 100

0aJI0B) M MEPEBOJIUTCS B OLICHKY:

Onenka no 5-0a/JILHOMN cucTemMe Onenka no 100-0a1bHOM cucTeMe
5,0 OTan4HO 86-100

4.0 Xopo1o 71-85

3,0 Y 10BIETBOPUTETHHO 51-70

2,0 HeynosnerBopurenbHO 0-50

IIpomexyTouHas aTTecTanus (IK3aMeH) — MakcuMaabHO 40 6a/L10B.

Ouenka no 5-6a;1bHOI cucTeme IlepeBona B 0as1b1
5,0 40-31
4,0 30-21
3,0 20-11




8. MEPEYEHb OCHOBHOM ¥ JOIIOJHUTEJBbHOMN JUTEPATYPBI, HEOBXOIUMOM
AJIs1 OCBOEHUMA JUCIUITJIMHbI

8.1. Ocnosnasn numepamypa

IleyaTHBIE HMCTOYHUKH:

KoauuecTBO
Ne N3nanua IK3EeMILISIPOB B
OubdanoTEKE
1 2 3
['muaka H.JL., O6mas xumust: © yueOHUK I akaJeMHYecKoro OakaiaBpuara
1 / H. JI. I'nunka; nox pea. B.A. TlonkoBa, b.A. bo6koga.- T.1.- M.: IOpaiir, 98
2015- 359[1] c.
'muaka H.JL., O0mas xuMus: y4eOHHK U1 akaJeMHYecKoro OakaiaBpuara /
H. JI. I'nunka; mox pen. B.A. TlonkoBa, b.A. boOkoBa.- T.2.- M.: IOpaiir,
2 99
2015. - 383[1] c.
DJIEKTPOHHbIE HCTOYHUKHU
Ne N3panus
1 2
OOmias 1 HeopraHu4vecKas X|UMus [ IeKTpoHHBIN pecypce] : yueOHuk / badkos A. B., bapaba-
1 HoBa T. W., [lonkos B. A. - M. : I'D0TAP-Menua, 2013. - Pexum gocryna:

http://www.studmedlib.ru/book/ISBN9785970423943.html

8.2. /lononnumenvnas numepamypa

IleyaTHBIE HCTOYHHMKH:

KoimuecTBo
Ne N3nanus IK3EeMILISIPOB B
onbdanorexe
1 2 3
OO6mas xumusi. buodusudeckas Xumusi. XuMUs OUOTEHHBIX DJIEMEHTOB:
1 | yueOnuk / mox pen. FO. A. Epmiosa. - U3a. 5-e, crepeorun. - M. : Beic. 27
mk., 2005. - 560 c.
Crtpoenue BemecTBa; yueOHoe mocodue/aBT.-cocT.: C.b. Opnos, M.H. Cky-
o | patosa, II.B. Pemeros, JI.LH. KynukoBa: CapaToBCcKkMil rocyaapCTBEHHBIN 45
MeIUIMHCKUN yHUBepcuTeT uMeHn B.U. PazymoBckororo — CaparoB: u3l.
nenTp Capart. roc. men. yH-Ta, 2020.-73 c.
DJIEKTPOHHbIE HCTOYHHKH
Ne N3pnanus

2

O6mmas xumus [DnekTpoHHbId pecypce] : rpud YMO no MeaunuHckoMy U (hapMalieBTHUYECKOMY
obpa3oBanuto By30B Poccun. / IlonkoB B.A. - MockBa : [DOTAP-Menua, 2010. - . - b. 1.
Oo6mas xumus: yaeoHuk. [Tomko B.A., IlyzakoB C.A. 2010. - 976 c.: wi.- Pexxum mocty-
na: http://www.studmedlib.ru/book/ISBN9785970415702.html



http://www.studmedlib.ru/book/ISBN9785970423943.html
http://www.studmedlib.ru/book/ISBN9785970415702.html

9. IEPEYEHD PECYPCOB I/IH(I)OPMAIII/IOHHO-TEJIEKOMMYHI/IKAI[I/IOHHOI?'I CETHU
«AHTEPHET»

Ne

CaiiThl
n/n

1 | www.studmedlib.ru; 95C KoncynbTaHT CTyeHT

2 O6pa3zoBarenpHbIi moptast CTMY

10. METOAUYECKHUE YKA3ZAHMUSA JJIS1 OBYUYAIOIIUXCSA 110 OCBOEHUIO JUCHHAII-
JINHBI
MeTtoanueckue yKa3zaHus Uit 00yJaroIMXCs 0 OCBOCHUIO JUCIUIUINHBI IPEACTABICHBI B ITPH-

JIOKEHNH 2.

11. AH®OPMAIIMOHHBIE TEXHOJIOI'MHA

1. Anpec crpanuiisl kadempsl: https://sgmu.ru/university/departments/departments/kafedra-obshchey-

bioorganicheskoy-i-farmatsevticheskoy-khimii/

[Tonoxxenue o kadenpe:

http://www.sgmu.ru/sveden/files/struct/pol/Pologenie structur podrazd dept bioorganhim.pdf.

2. DNEeKTPOHHO-OMOINOTEUHbIE CUCTEMBI, PEKOMEHJOBaHHBIE O0YUYAIONTUMCS 7Sl UCTIOJIh30BaHUS B
HOM TIporiecce 1o aucuuruimae “O01as 1 HeopraHuyeckast XuMus

- oOpasoBarenbHbIif noptan CI'MY;
- OBC «KoncynbranT crynmenta» http://www.studentlibrary.ru/ OOO «Ilomutexpecype» Kontpakt Ne

797KC/11-2022/414 ot 21.12.2022, cpok noctyna a0 31.12.2023

- OBC «KoncynpsranT Bpada» http://www.rosmedlib.ru/ OOO «Bsicas mkosa opraHu3ayy 1 yrpasie-

HUS 3[paBooxpaHeHreM - KoMIiekcHbIi MequnnHCKuil koHcanTtiar» Kontpakt Ne 762KB/11-2022/413
ot 21.12.2022, cpok nocryna no 31.12.2023

- OBC IPRsmart http://www.iprbookshop.ru/ OOO Komnanus «Aii [Tu Ap Menuay» JIunien3nonHsIit 10-
roBop Ne 9193/22K/247 ot 11.07.2022, cpok noctyna no 14.07.2023r.

- HanmonaneHsiit 1udposoii pecype «Pykont» http://www.rucont.lib.ru OOO LleHTpanbHbIii KOIIEKTOP
oubmmorex "BUBKOM" JToroBop Ne 418 ot 26.12.2022, cpoxk poctyma jo 31.12.2023

- http://library.sgmu.ru.

3. Ucnonp3yemoe nmporpaMMHOe oOecIieueHune:

Hepeqenb JUIECH3UOHHOI'0 PexkBU3UTHI MOATBEPKAAIIIET0 JOKYMEHTA
NMPOrPaMMHOI0 o0ecreYeHust
Microsoft Windows 40751826, 41028339, 41097493, 41323901, 41474839, 45025528,

45980109, 46073926, 46188270, 47819639, 49415469, 49569637,
60186121, 60620959, 61029925, 61481323, 62041790, 64238801,
64238803, 64689895, 65454057, 65454061, 65646520, 69044252
CPOK JIeHCTBHS JIMLIEH3UH — OeCCPOYHO.



http://www.studmedlib.ru/
https://sgmu.ru/university/departments/departments/kafedra-obshchey-bioorganicheskoy-i-farmatsevticheskoy-khimii/
https://sgmu.ru/university/departments/departments/kafedra-obshchey-bioorganicheskoy-i-farmatsevticheskoy-khimii/
http://www.sgmu.ru/sveden/files/struct/pol/Pologenie_structur_podrazd_dept_bioorganhim.pdf
http://www.studentlibrary.ru/
http://www.rosmedlib.ru/
http://www.iprbookshop.ru/
http://www.rucont.lib.ru/
http://library.sgmu.ru/

Microsoft Office 40751826, 41028339, 41097493, 41135313, 41135317, 41323901,
41474839, 41963848, 41993817, 44235762, 45035872, 45954400,
45980109, 46073926, 46188270, 47819639, 49415469, 49569637,
49569639, 49673030, 60186121, 60620959, 61029925, 61481323,
61970472, 62041790, 64238803, 64689898, 65454057 — cpok ne-
CTBUSI JTUIIEH3UI — OECCPOYHO.

Kaspersky Endpoint Security,  [Ne suniensun 2B1E-230301-122909-1-5885 ¢ 2023-03-01 o 2024-

Kaspersky Anti-Virus 03-10, konuuectBo 00bexkToB 3500.

CentOSLinux CBOOOTHOE MTPOTPAMMHOE 00ECTICUeHUE — CPOK JACHCTBHSI TUIICH-
3UH — OECCPOUHO

SlackwareLinux CBOOOHOE ITPOrpaMMHOE 00ECIICUCHHE — CPOK JACHCTBUS JIUICH-
3UH — OECCPOUHO

MoodleLMS CB0OOHOE ITPOTpaMMHOE 00ECIIeYeHUE — CPOK JCHCTBUS JTUIICH-
BUU — OECCPOYHO

DrupalCMS CB0OOOIHOE MTPOrpaMMHOE 0OecTieueHIe — CPOK ACHCTBUSI TUIICH-

BUU — OECCPOYHO

/-
Pazpaborunku:
JIOLEHT, K.X.H. == Cxyparosa M.H.
TAHUMAQEMAR A0INHOCM = I_n)(flul('h UnuyuaNsl I;,‘:AIIJ.‘ 72
/\/ p
CTapIIHHA NpenoaaBareib / 3 Opnos C.b.

FANUMAEMUR DOANHOCD [/ﬂﬂl’/ll{‘h UHUWUANBL rfﬁ:lﬂ.’l A



Perncrpanun n3meHeHnuii B padouyio nporpaMmmy

Pazgen,

[ata u HOMep ITonnuce
. PexBu3nTh! TTOIpa3 el WIH IYyHKT
VueOHbIi rox HM3BEIIEHUS N PETUCTPHUPYIOIETO
MPOTOKOJIA paboueii mporpamMMbI
00 U3MeHeHUHn W3MEHEHUS
20 -20
20 -20
20 -20

20 20
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