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1. HEJIb 1 3AJJAYMHU OCBOEHUA JTUCHUIIIMHBI

Henbro uzydenus kypca “Xumus” MHOCTPAHHBIMU CIYILATENIIMU SBISETCS pPa3BUTHE
KOMMYHUKATUBHBIX OCHOB, NPEIMETHONH I'PaMOTHOCTH, OCHOBAaHHBIX Ha 3HAHMUAX, YMEHHIX WU
HaBBIKAaX, KOTOpBIE OHU NPUOOPETYT, M3ydasl JIGKCHYECKHE KOHCTPYKIUH PYCCKOTO f3bIKa M
0a30Bble TMOHATHA W 3aKOHBI XUMHH. [lodydeHHbIE 3HAaHUS B JaJIbHEHIIEM MOTYT
CIocoOCTBOBATh MPUOOPETEHUIO XUMUUECKUX 3HAHUN NPU U3y4eHUU 0OmienpodeccnoHaIbHbIX
U CIIEUUAbHBIX JTUCIHIUIMH B PEIICHUH MPAKTHYECKUX 3a/1ad, a TaKKe B MPUOOPETEHUH OTIBITa
MOJIb30BaHUSI HHPOPMAITMOHHBIMU CHCTEMaMHU.

3agaum  u3yveHHs JAMCHUIUIMHBI — PAa3BUTHE HABBIKOB BIIAJICHUS OCHOBHBIMH
MOHATUSAMHU, TEPMHUHAMU U KOHCTPYKIMSIMH PYCCKOTO SI3bIKa, HEOOXOAMMBIMU TIPU W3Y4CHHH
Kypca «XHUMUs»; U3T0KEHUE TEOPETUYECKUX U MPAKTUYECKUX OCHOB XMMHUHU Ha PYCCKOM SI3BIKE,
MpOBEpKa IMOHMMAHUS YCBOCHHBIX 3HAHWM Ha IMPHUMEpE PEIICHUS KOHKPETHBIX XUMHUYECKUX
3a7a4, B pe3y/bTaTe 4ero y HHOCTPAHHOTO CITYIIATelNsi MOTYT OBITh C(HOPMHUPOBAHBI CIEAYIOIINE
KOMITETCHIINU:

[podeccronanbHbIe

o WHOCTPAHHBIN CTYIEHT CMOXKET NPEIOCTABIATh TAHHBIE XMMHUYECKOW HAyKH B
YCTHOW M THCBMEHHOW (hopMe Ha PYCCKOM S3BIKE W HCIIOJIB30BaTh €€ B MPOQEeCCHOHAIBHOM
cthepe;

o WHOCTPAHHBIN CTYJCHT MOJXET WCIOJIB30BaTh MOHATHS M 3aKOHBI XHMHUYECKOU
HAyKHU JUTsI OCBOCHHS OCHOBHBIX 00pa30BaTENBbHBIX MPOrpaMM B POCCHIICKHX By3aX Ha PYCCKOM
SI3BIKE;

YHuBepcaabHbIE

e CroOCOOHOCTBH K CAaMOOPraHU3alluU B Ipoliecce 00yueHus;

e oO0OnasaHue yMEHMSMH W HaBbIKAMU K TIOJb30BAaHHMIO HCTOYHHKaMHU (O6uOInoTeKa,
HuTtepueTr-pecypcsl) st coopa, 00paboTku u aHamm3a WH(OpMaIuu;

CounanbHO-TMYHOCTHBIE

® CIMOCOOHOCTH K COIMAIBHO-KYJIBTYPHOMY U YI€OHO-HAYYHOMY OOIICHHUIO Ha PYCCKOM
SI3BIKE;

e CroCOOHOCTh OpPraHH30BaTh M Y4YacTBOBATh B OJKCIEPUMEHTAJIbHBIX paldoTax B
HMHTEPHALIMOHAIBHOM TPYIIIIE;

e CrOCOOHOCTh TOJIEPAHTHO IMO3UIMOHUPOBATH CeOs U aJeKBAaTHO OLIEHWBATH MHEHUE
JPYTUX clylmiaTesel Mpu COBMECTHOH paboTe B MHTEPHAIIMOHATIBHON TPYIIIE;

e CrocoOHOCTh 3aHUMATh aKTUBHYIO O3UIUIO IIPU paboTe B KOMaH/IE;

e lwMmers npezacraBieHue 00 OTBETCTBEHHOCTH 3a MCIOJIb30BAHUE MOJTYYEHHBIX 3HAHUN
B Hay4HO-TIPOU3BOJICTBEHHOM c(epe KaK B CBOEH cTpaHe, Tak U 3a PyOex oM.

Jst u3ydeHus AUCUMILIMHBI UCIOJb3YIOTCS clieaytomnie Gopmbl 00ydeHus:

o IIpakTHyeckue 3aHATHSA HANpPaBIEHbl HA 3aKPEIUICHUE TEOPETUYECKUX 3HAHUU
MyTeM pelIeHus 3a7a4 M BBINOJHEHUS VYIPAKHEHWH, a Takke (OpPMUPOBAHHE HABBIKOB
CaMOCTOSITENIbHOM pabOThI MO/ PYKOBOJCTBOM IPEIoiaBaTells.

o JlaGopaTopuble padoThl HEOOXOAMMBI MJisi 3HAKOMCTBA C MPUOOpaMH, Ui
(GhopMUPOBaHUS HABBHIKOB IKCIEPUMEHTAIbHOW pabOThl U MPUOOPETEHHUS MEPBUUYHBIX HABBIKOB
HAy4YHOTO MCCIIEJOBAHUS.

o CaMocrosiTesqiIbHasi BHeayIWTOpPHasi padoTa HampaBlieHa Ha MNpHOOpeTeHne
HaBBIKOB CaMOCTOSATENbHOI paboThl ¢ ydeOHOM IUTEpaTypoid, BBIMOJHEHUEM WHIMBHIYyaIbHBIX
3ajaHui (perieHue 3a/1a4), MOJIr0OTOBKY K KOHTPOJIbHBIM M K 9K3aMEHY.

o} Texkymmi KOHTPOJIb O3HaBaTEJILHOMN IesATEIILHOCTH ciymarenen
OCYIIIECTBIISIETCS B TECTOBOM (hopMe U B opMe YCTHOTO OIpoca.
o} JK3aMeH MPOBOJIUTCS B YCTHOH opMe M0 BceMy MaTepHally U3y4aeMoro Kypcea.



JIns yCcIIemHOro OBJAJACHUS TEOPETUYECKUMM 3HAHMAMU U IIPAKTUYECKUMHU
YMEHHUSMH UCIOJB3YIOTCS CIENYIOINE MaTepuallbl: aJallTHPOBaHHbIE y4eOHbIE MTOCOOUsS, Kype
JIEKIMH, METOANYECKHE TOCOOHS, BUICO-MATEPUAIIBI.

2. HEPEYEHb IIVTAHUPYEMBIX PE3VJ/IBTATOB OB YUYEHUA

WNHocTpaHHbIN caymaresns JOJKEH:
3HaTh:
. OCHOBHbIE XUMUYECKUE TIOHATHSI, 3aKOHBI U TEOPUU HA COBPEMEHHOM YPOBHE
ITOHUMAaHHMsI U3y4aeMbIX BOIIPOCOB;
J SI3BIK TIpeAMETa — OYKBEHHYIO U IpaUuecKyl0 CUMBOJIUKY, JIEKCUKY U KOHCTPYKIIHH,
CBOMCTBEHHbIE HAYYHOMY CTUJIIO PEYH;
J KJIaCCU(UKALIMIO HEOPTaHUYECKUX COENHEHNN;
J ¢u3nueckre, XuMUYECKUE CBOMCTBA, OJYYEHHE U IPUMEHEHNE HEOPraHUYECKUX
BEILECTB;
. ¢u3nueckre, XMMUYECKUE CBOMCTBA, OJyYEHHE U IPUMEHEHNE HEKOTOPhIX METAJJIOB
U HEMETAJJIOB;
. OCHOBHBIE MOJIOKEHUS TEOPUH CTPOEHUS OPraHUYECKUX COeTMHEHUN A.M.
byrneposa;
BaJICHTHbBIE COCTOSIHUS aTOMa YIJIepo/Jia;
THUIIBI H30MEPHH;
(uznyeckre, XMMUYECKUE CBOMCTBA, CIOCOOBI MOJy4EHUSI U IPUMEHEHUS;
aJIKaHOB, aJIKEHOB, aPEHOB;
CIUPTOB (OJTHO- 1 MHOTOATOMHBIX);
(heHoI0B, albJIETH/IOB;
KapOOHOBBIX KHUCIIOT, CJIOKHBIX I3(PUPOB, JKUPOB;
yIJIeBOJIOB (MOHO-, M-, TIOJINCAXapHJIOB);
aAMUHOKHCIIOT, OENIKOB;
POJIb ¥ 3HAUEHUE HEKOTOPBIX AJIEMEHTOB, HEOPraHMUECKUX U OPTaHUYECKUX BEILIECTB
B OpraHu3Me 4elioBeKa U KUBOTHBIX (0c000€ BHUMaHUE YACTUTh OelKam, JKUpam U
yIJIeBOJIaM).
YMeTh:
® YUTaTh U IOHUMATh HA PYCCKOM $SI3bIKE y4eOHO-HAYYHBINH TEKCT MO MPEIMETY;
® [PUMEHATh XUMUYECKYI0 TEPMUHOJIOTHIO MPHU BEIEHUU YCTHOTO TUAJIOra Ha PYCCKOM
SI3BIKE, MUCbMEHHOTO 0OBSICHEHUS;
® [PUMEHSATH MOJYYEHHBbIE 3HAHUS Ha MPAKTUKE MPHU PEIICHUU 3a7a4, IPU BBHIMOTHEHUH
nabopaTopHbIX PadOT, P aHATN3E XUMUYECKUX SABICHUMN;
® TI0JB30BaThCs nepuoauueckoit cucremoit J[.M. Menneneesa;
® TI0J30BaThCS Tabnuuei pPacTBOPUMOCTH conei, OCHOBaHHI, KHUCIIOT
AMEKTPOXUMHUUECKUM PSIJIOM HaINpsDKEHUH METalIoB;
® HaxOJWTb JIaHHBIE B CIIPABOYHHUKAX: IEKTPOOTPULIATEIBHOCTh, 3HAUEHNE aTOMHBIX Macc
XMMHYECKUX DJIEMEHTOB;
® [10JIb30BATHCS: MEPHBIMU IIMJIMHIPAMHU, MEPHBIMH K0J0aMH, MPoOUpPKaMH, BOPOHKAMU;
® TOTOBUTH PACTBOPHI Pa3HOM KOHIIEHTPALIUY;
® [I0JIy4aTh OKCHJbI, OCHOBAaHUS, aM(OTEpPHbIE IMIPOKCUIbI, KUCIOTHI, COJIH;
® JICCIIEZIOBATh CBOMCTBA OTAENIBHBIX MIPEICTABUTENIEH OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
U OpraHUYECKUX COEIMHEHUN;
® OIpenesITh paCTBOPOB C IIOMOIIBIO HHIUKATOPOB



BJIajeTh

® HABHIKAMU YCTHOM M TMHCHMEHHON KOMMYHHUKAIIMM B TPOQECCHOHATBHOU cdepe
Ha PYCCKOM SI3bIKE;

® HaBBIKAMM pacueTa XUMHUYECKUX 3aKOHOMEPHOCTEN U peleHus

3a/1a4; ® HaBbIKaMU pabOTHI ¢ Mpubopamu;

® HaBbIKAMH CAMOCTOSITEJIbHON pabOThI;

® HaBBIKAMH [TOWCKA HaydHOU nH(popManmu B OnbianotedyHom Qouae u uepe3 HTEpHET.

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOI1I:

e VueOHas quCHUIIIMHA (MOAY/Th) XHUMHSA OTHOCHTCS K IIUKIIY €CTeCTBeHHOHAYYHbIN.

o Jlns u3ydeHuUs: JaHHOUW y4eOHOM MUCHIMIUIUHBI (MOIYIISL) He0OX00UMbl CIIETYIOIITUE
3HAHMSI, YMCHUS U HABBIKH, (POPMUPYEMBIC TTPEIICCTBYIONUMH JUCITHTLITHAMHE.

o  Xumus, wKoIbHbIU KYDC.

e 3HaHWUS:

®  XuMuyecKkue s1eMeHmyl, MONEKYIbl, KAMUOHbI, AHUOHbI, XUMUYECKUEe C843U;, NPUHYUNDBL
NOCMPOEHUs. HeOP2aAHUYEeCKUX U OpP2aHUYeCKUX MONeKYl, 0COOEeHHOCMU 00pa308aHUs.
XUMUYECKUX cés3ell; DU3UKO-XUMUYECKUe CE0UCMBA HeOP2AHUYECKUX U OpP2AHUYECKUX
gewjecms u ux Ouono2UecKoe 3HaueHue.

e VYMeHuUs:

® conocmasienue O0COOEHHOCMeEN CMPOeHUs XUMUYECKUX eewjecme ¢ Uux @usuko-
XUMUYECKUMU U  OUONO2UYECKUMU  CBOUCMBAMU, CONOCMmAsienue 0cobeHHocmel
CMPOEHUS XUMUUECKUX Beujecms C UX pPeaKyuoHHOU CHOCOOHOCMbIO U YCLOBUAMU
NPOMEKAHUSL XUMUYECKUX PeaKyull.

e Hagbiku:

® cocmasnenue peakyuii cuHmesa U pacnaod; COCMAGIeHue XUMUYEeCKUX YPAGHEHUL
U onpeoeneHue KOHEUHbIX NPOOYKMO8 XUMUYECKUX Peaxyull, peuleHue Xumuyeckux
3a0ay Ha onpedeleHue KOMUYECMBEHHO-KAYECMBEHHbIX NAPAMEempos XUMUYECKUX
peaxyul.

4. TPYIOEMKOCTDh YUYEGHOH JUCHUILUIMHBI U BUJbI KOHTAKTHOM

PABOTBI
Buabl padoTsl
KosmuyecTBo yacos B
cemecTpe
| 11

KonraktHas pabota (Bcero), B TOM UUCIIe: 108 180
Jlexuuu (JI)
[Tpaktnueckue 3anstus (I13) 72 108
CamocrostenbHas padora ooyuatouierocs (CPO) 36 72
Bun npoMexyToyHO# aTTecTanuu 9K3aMEH
HUTOI'O: Obmas | 1ac. 288
TPYAOEMKOCTh 3.C. 8




5. CTPYKTYPA U COJAEP KAHUE YUEBHOM JUCIIUILINHBI

Paznen 1. O6mas xumus
BBenenmue.
OcHoBHbIE TOHATHUS U 3aKOHBI XuMuU. (10 yac.)

ATOMHO-MOJIEKYJIIPHAS] TEOPUSL.

BeniectBa u ux coricrBa. ®U3NUECKUE U XUMHYECKHUE SIBJICHHUS.

Omnpenenenue XMMHUM KaK HayKU.

BemectBa. ®usnueckue U XUMUYECKHe sBIeHUS (mpumepsl). [lemoHcTpanus
(U3HYECKUX U XUMHYCCKUX SBIICHHM.

Mornekysbl. ATOMBL. XUMHYECKHE AIEMEHThI. X UMHUECKUE 3HAKH.

Omnpenenenue aroMHO-MoJieKynsipHoi Teopun. Pons W.B. Jlomonocosa u JIx. [lansrona
B pa3pabOTKe aTOMHO-MOJIEKYISpHON TeopuH. OCHOBHBIE MOJIOXKEHUS ATOMHO-MOJIEKYIISIPHOM
TEOPHH:

a) 0 MOJIEKY/JSIPHOM CTPOEHUU BEIIECTB; ONPEACIICHUS MOHITHS «MOJIEKYJay;

0) O TOM, YTO MOJEKYJIbl COCTOSAT M3 AaTOMOB; OIIPENEJICHUE TOHITHH «aTOM,
«XUMHYCCKHUH DIIEMEHT»;

B) O HEMPEPHIBHOM JIBUKCHUH aTOMOB M MOJIEKYIT,

T') O TIPOCTBIX U CJIOKHBIX BEIIECTBAX;

1) YMEHHE Pa3inyaTh «XUMHUYECKUN SIEMEHT» U «IIPOCTOE BEUIECTBOY.

BanenTtHocts. CocTaBnenue GopMys o BaJIEHTHOCTH.

Onpenenenue TMOHATHS — «BAJNEHTHOCTh  yeMeHTay». OmnpeneneHne  BaJE€HTHOCTH
AIIEMEHTOB 10 GOopMyNIaM UX BOJAOPOAHBIX coennHeHHUil. Ornpenenenyne BaJeHTHOCTH IEMEHTOB
mo QopmynaM ©X KHCIOpOIHBIX coenuHeHuid. [IpaBmimo BajneHTHOoCcTH. OmnpenencHue
BAJIGHTHOCTH TI0 QopMmynaM OuHapHBIX coeauHeHnid. CocraBienne (opmyn OHMHAPHBIX
COCMHEHUN TI0 BAJICHTHOCTH OOpa3yIoIIUX MX JJIEMEHTOB. OJEMEHThI C TOCTOSHHOU
BAJICHTHOCTBIO.

OcHoBHbIE 3aKOHBI XUMHUH. (14 yac.)

3aKOH MOCTOSIHCTBAa cOCTaBa. KadecTBEHHBII M KOJWYECTBEHHBI COCTAB BEIIECTB.
Pemennie TUMOBBIX 3ajau: pacyeT MaccoBoil 1onu (%) eMeHTa B JaHHOM BEIlleCTBE.

Xumunueckue peakuuu. [Ipu3Haky v TUIIBI XUMHUYECKUX PEAKIIMil.

Knaccudukamus peakiuil o npu3HaKy U3MEHEHHS YHClIa U COCTAaBa UCXOJIHBIX BELIECTB
U TPOAYKTOB PEAKLMU: PEaKLIUU COCTUHEHHS, Pa3I0oKeHHus, 3aMelleHus, oOMeHa (IpuUMepsl U
obmme cxemsbl). Krnaccudukanust peakuuid Mo TemioBoMy 3PQeEKTy: 3K30TepMUYECKUE U
sHpotepmuueckue. Knaccudukanusa peakiuil mo Mpu3HaKy HW3MEHEHHs CTENEHEH OKUCICHHS
SIIEMEHTOB: peakuuu 03 W3MEHEHHs CTENeHEeW OKHUCIEeHUS (DIEKTPOCTAaTHYECKHEe W
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIE (IIMEKTPOTUHAMUYECKUE)).

3aKOH COXpPaHEHHMsI MAcChl BEIIECTBA. XUMHYECKUE YPAaBHEHHUS.

3akoH coxpaHeHus Macchl. Pone M.B. JlomoHocoBa u A. JIaBya3be B OTKPBITHM 3aKOHa.
3aKkOH COXpaHEHHUs MacChl KaK YacCTHBIM ciydall 3aKkOoHa COXpPAaHEHUsS MaTepuu. XUMUYECKHE
ypaBHeHus1. [IpaBuna cocTaBieHNss XUMHUYECKUX YPABHEHUM.

OTHocuUTenbHAs aTOMHAs U MOJIEKYIsipHast Mmaccbl. Moib. MosnsipHas Macca.

AOCONIOTHBIE MacChl aTOMOB. ATOMHasi enuHUIA MacChl. (DU3NYECKUN CMBICT
OTHOCHUTENIbHOM aTOMHOU Macchl. OTHOCUTENbHAS MOJIEKYIISIpHas Macca, ee (PU3HMUECKHI CMBICTL.



Pemenne THUNOBBIX 3aJad MU yIpaKHEHUMN:
a) pacyeT OTHOCHUTEJIBHBIX AaTOMHBIX MAacC I10 aOCOJIOTHBIM aTOMHBIM Maccawm;
0) pacyeT OTHOCHTENIbHBIX MOJIEKYJSPHBIX MAacC Pa3IMYHBIX BEUIECTB IO OTHOCHUTEIIBHBIM
aTOMHBIM MaccaM »JJIEMEHTOB. Pa3nuuHble TMOHATHS «Macca BEIIECTBA» M «KOJIHMYECTBO
BemiectBay. OCHOBHBIE €IMHMIBI Macchl. MOJb — OCHOBHAs €IMHUIIA KOJMYECTBA BEIIECTBA
Omnpenenenne mMons. MossipHas Macca BelecTBa. PacyeT MONSIPHBIX MacC pa3iMyHBIX BEIIECTB.
3aBUCUMOCTh MEXAY JaHHOW Maccoil, MOJSpHONM Maccoil M 4YHCIOM MOJIEH BEIlECTBa.
OOpsicHeHue pelIeHHs THUIOBBIX 3aJad: a) OIpEleJIEHHEe Macchl [aHHOIO 4YHcia MOJed
BEILIECTBA; 0) ONpeeNieHrne Yncia MOJIEH U MOJIEKYJT B JAaHHOM Macce BEIECTBA; B) OMPEICIICHHE
a0COTIOTHOM MacChl MOJIEKYIT IO M3BECTHON MOJIIPHOM Macce.

3akoH ABoraapo. Momsipablil 00beM ra3oB. OTHOCUTENbHAS TNIOTHOCTH T'a30B.

3akon Asorazapo. IlepBoe ciencrtBue u3 3akoHa ABoraapo. MossipHbIi 00bEM Trasa.
Bropoe crneactBue u3 3akoHa ABoranpo. OTHOCHTENbHAs TUIOTHOCTH Ta3a. PemeHue THIOBBIX
3aja4: a)pacyer oObema OIpe/Ie]IeHHON Macchl ra3a Ipu H.y.; O)onpeneneHue MOJISIPHON MacChl
ras3a 1o OTHOCHUTEIFHOH TUIOTHOCTH; B)OTIPEICICHNE OTHOCUTEIBHOHN TUIOTHOCTH OJHOTO ra3a 1Mo
IpyroMy; r)pacder 0OBEMOB Ta3000pa3HBIX MPOIYKTOB, YYACTBYIONIUX B PpEAKIUHU, IIO0
YPaBHEHHIO PEaKIUH.

Kuaacenpukanus Heoprannyeckux coequHenuii. Kimaccugpuxanus npocrpix
BellleCTB HA HeMeTAJLJIbl, MeTAJLIbl 1 HHEPTHbIE ra3bl.

Kaaccnduxanus ca0KHbIX BellleCTB HA OKCH/AbI, 0OCHOBAHHS, KHCJIOThI,
amdoTepHbIe THAPOKCHBI, cou (10 1.)

Knaccudukarius npocThiX BEIeCTB HA METaJLIbl, HEMETAJIbl U HHEPTHBIE Ta3bl.

Knaccudukaius ciioXHbIX BEIECTB Ha OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE
TUAPOKCHUBI, COJIH.

JemoncTparus Tabnuubl «BaxHeine Kiacchl HEOPraHMYECKUX COSAMHEHUN».

Oxcuowt, onpeoenenue, npumepwl. I pagpuueckue popmynvt oxcuoos. Homenknamypa
u Knaccugpuxayus okcudos. Heconeobpazyromue u coneodOpaszyrouiue okcupl. OCHOBHbBIE
KHUCIIOTHBIE U aM(OTEPHBIE OKCU/IBI.

Ocnosanus, onpedenenue, npumepnl. I pagpuuecxkue gpopmynvi. Homenknamypa
ocHoeanuil. Knaccudukaius OCHOBaHHUIA: a) 10 YUCITY THAPOKCUTHBIX TPYIII B MOJIEKYIe; 0)1o
PacTBOPEHHOCTH B BOJIE.

Amghomepnwie 2udpoxcuowvl, onpedenenue, HOMEeHKIamypa, cpaguueckue Gopmyol.

CocraB, HOMEHKJIATypa U KJI1acCU(UKALIUA KHCIIOT.

I'paduueckoe nzobpaxenune GopmMym KUCIOT.

Kucnotsl, onpenenenue, npuMepsl. OnpeneneHue NOHITUS «KUCIOTHBIA OCTaTOK.
Knaccudukarus KuciaoT mo coepKaHUI0 aTOMOB KHCIIOpO/ia B MOJIEKYIIE.

KucnotooOpasyromuii 3eMeHT, ero BaleHTHOCTh. [ padudeckoe nzobpaxenue Gpopmyn
kucnoT. Homenknarypa kucnot. Pabora ¢ Tabnuneit «HomeHkIaTypa OKCOKHCIOT U UX
KHCIIOTHBIX OCTaTKOBY.

CocraB, HOMEHKIIATypa U Ki1accu(uKalus coneu.

Omnpenenenue coneit. Knaccudukanus coneil. HopmanbHble comu, omnpeaesieHue,
npuMepsl, HoMeHKIatypa. Kucnible 1 OCHOBHBIE COJIM, OTPEEICHUE, MPUMEPbI, HOMEHKIIATYpA.
I'padmueckoe nzoOpaxkerne Gopmyi comneil.



Ilepuonuyeckuii 3aKoH M nepuoauyeckasi cucrema 3jemenToB J[.M.MenpaeaeeBa. (144.)
Kparkas uctopust oTkpbiTus nepuoauueckoro 3axoHa JI.JM. MenneneeBbiM. ABTOpCKast
(bopMynHUpOBKa MEPUOIUIECKOro 3akoHa. CTPYKTypa KOPOTKOM (HOpMBI MEPUOTUUECKOTO 3aKOHA
n cucrembl. Ompenenenue nepuoga. Manble u Oonbliue nepuoibl. UHCIO 3JIEMEHTOB B
nepuoaax. YerHole M HeueTHble psabl. [lomojkeHUs JIaKTaHOWJOB U aKTUHOWUJOB B
nepuoAnyYeckor cucteme. M3MeHeHrne MeTaNIMYeCKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB
B mnepuogax. Ompenenenue rpynnbl. InaBHele M 1moOouHble moArpymmnbl. 3meHeHue
METaUVIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 2JIEMEHTOB B INIaBHbIX Hojrpynnax. HauanbHbie
MPEICTABICHUA O JAUAJEKTUUYECKUX 3aKOHOMEPHOCTSX, HPOSBISIIOIIMXCS B MEPUOIUUYECKOM
3aKOHE M NEPUOUUECKON CUCTEME.

Crpoenune atomMa u aToMHoOro siapa. M3oronsl.

Jloka3aTenbCTBa CJIOKHOTO CTPOEHHUS aTOMOB (OTKPBITHE 3JIEKTPOHA, CYIIHOCTh SIBJICHUS
paIroaKTUBHOCTH). SnepHast Moaenb crpoenus aroma J. Pesepdoprna. OCHOBHBIE MONOKEHUS
IIPOTOHHO-HEUTPOHHOM TEOPUM CTPOEHUS sIep aTOMOB. XapaKTEPUCTUKA 3JIEMEHTapHBIX
gacTull. MaccoBoe umciio aroma. [lorsitue 00 m3otomax. M3otombl Bogopoaa. OTHOCHTENbHAS
aToOMHasi Macca dJIeMEHTa KaK Cpe/IHss BEIMYMHAa MaCCOBBIX YHCENl €ro IMPHUPOJIHBIX H30TOIOB.
3apsn sapa  Kak TJaBHas  XapakTepuctuka anemeHTa. CoBpeMeHHas —(OpMYIHpOBKa
MEePUOANYECKOTO 3aKOHA.

Crpoenue 3/1eKTPpOHHO 000/104kH aToma. KBanTtoBbie ynciaa. [lpunnun [ayan.

[Tonsarue «onekTpoHHass o0osouka aromay. [IpencraBieHne o JBOMCTBEHHOW MPHPOJIEC
eKTpoHa. OCHOBHAs M€ KBAaHTOBOMEXAaHWYECKOM TEOPUU CTPOEHUS aroMa O BEPOSTHOM
XapakTepe JBMKEHHUS JJIEKTpOHOB B arome. OrpenerneHue MOHATUN «aTOMHAs OpOUTAIIbY,
«QIEKTpOHHOE 007aK0». «KBaHTOBbIE YMCIIA KaK XapaKTEPUCTUKU OpOUTaNEed W AIEeKTPOHHBIX
o0OnakoB. [71aBHOE KBAaHTOBOE YHCIIO, YTO OHO XapaKTEpPHU3YeT, U KaKhe YHUCIOBBIE 3HAYECHUS
npuuMaer. OnpenesieHUue TOHATHS «IHEPreTUYECKUU YPOBEHB» M <«OJIEKTPOHHBIN CIOW.
[To6ounoe (opOuTanbHOE) KBAHTOBOE YHMCJIO, YTO OHO XapaKTepU3YeT, M KaKue 4YHCIOBBIC
3HayeHHus] npuHuUMaeT. «DPopMbel opOuTasel U 3IEKTPOHHBIX O0O0JaKOB» (IEMOHCTpaIus).
Ornpenenenue NOHATUS «IHEPreTUYECKUM MMOAYypOBEHb». MarHuTHOe KBaHTOBOE YHUCIIO, YTO OHO
XapakTepU3yeT, U KaKue YUCIIOBbIe 3HaYeHUs TpuHUMaeT. Ynciao opOuTanel Ha SHEPreTHUYEeCKUX
ypoBHsX. CIMHOBOE KBAaHTOBOE YHCJIO, YTO OHO XAPAaKTEPU3yeT U KAaKUE 3HAYEHUS NPUHUMAET.
[Ipunuun Ilaynu, cneacrBue u3 Hero. lloHATHE O cHapeHHBIX M HECHAPEHHBIX 3JIEKTPOHAX.
MakcuMalibHO€ YMCII0 IEKTPOHOB HAa SHEPIeTUUYECKUX YPOBHSX U IOyPOBHSX.

CTpoeHne 3/1eKTPOHHOH 000109KM aTOMa. 3amoJiHeHHe OpOuTAaJIell 3J1eKTPOHAMHU.
JIEKTPOHHBbIE KOHQUI'Ypallu¥ aTOMOB 3JIeMeHTOB 1-4 mepuoos..

[Mopsimox 3amonHeHusi opoOurtaneil snekTpoHamu. lIpUHIMI HaMMeHbIIEH >HEPrHH
(mpuHUMn MUHUMYMa 3HepruH). [lepBoe u Bropoe npasuiio KieukoBckoro.

IIpaBuno I'ynaa. DnekTpoHHBIE KOH(UTYpallMu aTOMOB. 3HAaKOMCTBO Ha IpUMeEpe aToMa
BOJIOPOJIa C Pa3HbIMM CHOCOOaMHU HM300pa)KeHHs 3JIEKTPOHHOM KOoHQUrypanuu atoma (cxema
SNEKTPOHHOTO CTPOEHHUs, OJJIEKTpPOHHas (opmyna, 3MeKTpOHHO-rpaduyeckas Qopmyrna).
DNeKTpOHHBIE KOHPHUTYpaLMU aTOMOB 3J1€MEHTOB 1-4 meproioB.

Ilepnonnueckass cucreMa XHMHYECKHX JJIEMEHTOB H JJICKTPOHHOE CTPOCHHE
aTOMOB.

OmnpeneneHue NOHATHS «IEPUOA» C TOUKU 3PEHHUSI IEKTPOHHOIO CTPOEHMSI aTOMOB.
[lonsiTHE M 3aBEpIIEHHOM BHEIIHEM JJIEKTPOHHOM cioe. OmpeneneHue NOHATHS <«IVIaBHAs



MOJTPYINIay C TOYKHA 3PEHUs DIEKTPOHHOTO CTpoeHHst atomoB. [loHsTHE 00 3NIEeMeHTax-
aHanorax. ®U3NYECKU CMBICII NEPUOJUYHOCTH B U3MEHEHUU XUMHYECKUX CBOMCTB 3JIEMEHTOB.
DJeKTpuYecKre ceMencTBa eMeHToB. OnpeaesieHre 3J1€MEHTOB.

3aBHCHMOCTL CBOWCTB JJIeMEHTOB OT CTPOEHMSl MX AaToMOB. 3HavyeHHe
MepPpHOANYECKOr0 3aKOHA U NepHoAnYecKoil cucremsl djieMmeHToB /.M. MenaeneeBa.

Onpenenenne «METAUIMYHOCTU» C TOYKH 3pPEHHUS 3JIECKTPOHHOTO CTPOCHHS aTOMOB.
[Tonsarue «nexkrpoorpunareabHocTh (D0) smeMeHTa». Xapakrep H3MEHEHHUsS 3apslioB sep
aTOMOB, YHMCJa AJIEKTPOHHBIX CJIOEB, YMCIAa IEKTPOHOB HA BHEIIHEM CJIO€, paJuyca aTOMOB,
MPOYHOCTHU CBSI3U JIEKTPOHOB BHEIIHETO CJIOS C SIAPOM, METAUIMYHOCTA U HEMETALTUYHOCTH,
D0 B ManbiXx W OONBIIMX TEPUOJAX, B TIABHBIX MoArpymnmnax. [lepuonnueckne W3MEHEHUS
BBICIIIEH BajeHTHOCTU. [loHATHE «BaJeHTHBIC SJIEKTPOHBI». BajJeHTHBIE 2IEKTPOHBI B aTOMax
JJIEMEHTOB. JlManmekThyeckrue 3aKOHOMEPHOCTH, JIeKAIlMe B OCHOBE MEPHOIUYECKOTO
W3MEHEHHUS CBOWCTB JIEMEHTOB. 3HAUCHHUE MEPUOUIYECKOTO 3aKOHA M MEPUOANYECKON CHUCTEMBI
anemeHToB [[.M. Menneneesa. Ilpenckazanue m omnucaHue CBOMCTB HEHU3BECTHBIX JJIEMEHTOB
J.1. MenneneeBbiM. ®unocodckoe 3HaUCHNE 3aKOHA.

XumMnueckasi cBsizb. Bujabl xumnueckoii csizu. KoBajieHTHast ¢Bsi3b. (14 4.)

Onpenenenue MOHATUS «XUMUYECKast CBA3b». OObsICHEHNE O0IMKX IPUUMH 00pa30BaHUIl
XUMHUYECKUX CBS3€H C TOUKU 3PEHUSI TEOPUH DJIEKTPOHHOTO CTPOCHHUS aToMa.

KoBanenTtHas cBsi3b. OCHOBHBIE IOJIO)KEHHSI TEOPUM KOBaJIeHTHOM cBs3u k. JIpromca.
Ompenenenne KoBaJeHTHOW cBs3u. (OOpa3oBaHME KOBAJICHTHOW CBSI3M Kak pe3yibTar
MEepPEeKPbIBAaHUS DIIEKTPOHHBIX O0O0JAKOB HECHAapeHHbIX 3eKTpoHOB. [Ipumepsl oOpa3oBaHus
KOBAJICHTHOM CBSI3W B MOJIEKylax Bojopona xiopa. Ompenenenue cszu. OnpenereHue
OJIMHAPHBIX, JBOMHBIX, TPOHHBIX, KpaTHBIX cBszeill. OnpeneneHue I1-csa3u. OOpa3oBaHue CBA3H
B MoJIeKyne a3ora. HemomnsipHble W TNOJNSpHBIE KOBaJ€HTHBIE CBsA3U. [lonsipHOCTH CBS3M;
3aBUCUMOCTH OT DO CBSI3aHHBIX AaTOMOB.

JAumouab. Bogoponnasi cBsizb. MoOHHASI M MeTAUINYECKas CBA3b.

[Tonspuocte mosekyn. Ilonstue o mumnonax. JIMNojgbHOE CTPOEHUE MOJIEKYIBI BOJBI.
Bogopoanasi, wonnas cBsi3b. (OOpa3oBaHue BOJOPOJHOW CBS3M B HEOPraHUYECKUX U
opranndeckux coenuHeHui. Ilpumepbl. OCHOBHBIE TOJIOKEHUS TEOPUM HOHHOW CBs3U B.
Koccens. IlonoxurenbHple U oTpunarenbHble HOHBL. MoHHBIE coennHeHus MoHHas CBs3b Kak
MpeAETbHbIN Cy4ail MOJIPHON KOBAJIEHTHOM CBs3U. OnpeaesieHne METAIIMYECKON CBSI3H.

JloHOpHO-aKIEeNTOPHAA CBSA3b KAK OJMH M3 BHA0B KOBAJCHTHON CBSI3HU.

Mexanusm o6pazoBaHus JIOHOPHO-aKUENTOPHOW CBSI3M C TMO3ULIMENH COBPEMEHHOU
TEOPUU IIIEKTPOHHOIO CTPOEHHUSI aroMoB. OrmpeneneHue MOHATHM «IOHOP AIIEKTPOHOBY,
«@KIIeTITOP AMEeKTPOoHOBY. OOpa3zoBanue JJOHOPHO-aKIENITOPHOU CBSI3U B HIOHE AMMOHHUSI.

Ilonsitue o pacrBopax. TemioBblie 3((eKTbl NPH PpacTBOPeHHH. XHMHYECKas
Teopusi pactBopoB /.. MennesieeBa. PactBopumocts BemecTB. (204.)

OnpeneneHue NOHATUM «PACTBOP», «PACTBOPUMOCTB», «PACTBOPEHHOE BEIIECTBOY.
Knaccugukanus pactBopos (Baut- Todd, Appennyc). Xummuueckass teopust pactsopos .M.
MengeneeBa. IlonsiTue o0 conpBarax MW THUAparax, COJbBAMM W TUAPOJALIMH.
Kpucramnorunparel. JleMoHCTpanus pacTBopeHus: 0e3BoAHOTO cyinbdara ™eaw, oOpasia
MeaHoro kymnopoca. CoBpeMeHHas Teopust pacTBopoB. TeruoBoit 3¢pdekt mporecca aMMOHMS,
€IKOTO HaTpa, CEepHOW KHUCIOTHL. PactBopumocTh BemiecTB. Knaccudukamnuu BemecTB IO
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pactBopuMocTH. [loHATHE O HACBIIICHHBIX W HEHACBINIEHHBIX pacTBopax. Kosddunuent
pactBopuMOCTH. KpuBble pacTBOPUMOCTH.

Teopus j1ekTpouTHYecKOH qucconuanu. CreneHb M KOHCTAHTA
3JIEKTPOJUTHYECKON TUCCONUALMH.

Jlenenne BeIIECTB Ha SJIEKTPOJUTHI M HEAEKTPONUTHL. OmpenesieHue >JIEKTPOJIUTOB U
HEAIEKTPOIUTOB. (JeMoHCTpaIus MEeKTPONPOBOAHOCTHA PA3TUYHBIX BEUIECTB U UX PACTBOPOB).
OcHOBHBIEC TIOJIOKEHUSI TEOpUM IeKkTpoiauTudeckon muccormanuu (C. Appenuyc, 1887r.)
Karnonsl 1 aHnOHBI. MeXaHU3M IUCCOLMALUM AJIEKTPOHOB ¢ MOHHOM CBA3BIO, C KOBAJICHTHOMN
MOJSIPHOW  CBsI3bl0.  ['mmparamuss  unoHoB.  CBoiictBa  MoHOB.  OTiMuuMe  CBOMCTB
HETUPATUPOBAHHBIX U TUIPATHPOBAHHBIX MOHOB. CTENeHb TUCCOIMAIUNH, €€ 3aBUCUMOCTH OT
TIPUPOJIBI DIEKTPOJIUTA M PACTBOPUTEINS], KOHIICHTPALIMHU U TeMIlepaTypsl pacTBopa. CUIbHBIE U
cialbble 2MEKTPONUTHI. JleMoHCTparusi 3JIeKTPONPOBOAHOCTH PACTBOPOB CHIIBHBIX U CJIA0BIX
ANEKTPOIUTOB. KOHCTAHTHI qUCCOIMAIMU CIIA0BIX AJIEKTPOIUTOB. 3HAUEHUE DJIEKTPOJIUTOB IS
YKUBBIX OPTraHU3MOB.

Jucconuanusi KMCJI0T, OCHOBAHM, aM(OTEPHbIX THAPOKCHAOB U COJIell B BOAHBIX
pacTBopax.

OmpeneneHne KHUCIOT C TOYKH 3PEHUS] TEOPUH DIEKTPOTUTHUYECKON TUCCOIUAIUU.
[Ipumepsr nmucconmammu KucioT. CrymeHYaras JAUCCOLMAIMS MHOTOOCHOBHBIX —KHCIIOT.
Omnpenenenne OCHOBAHUS C TOUYKH 3PEHUST TEOPUHU EKTPOITUTHICCKON auccoruanuu. [Ipumepsr
qucconanMu  ocHoBaHWM. (CTymeH4aras AUCCOUMAIMSA  MHOTOKHUCIOTHBIX  OCHOBAHUU.
Ompenenenue amM(@OTEPHBIX THAPOKCHAOB C TOYKHA 3PEHUS TEOPHUU DIICKTPOITUTHYCCKON
JICCOITHAITH .

JAuccoumanus Boabl. MonHoe mpou3BeneHue Boabl. Boaopoanblii mokasarelib.

Hucconmanust Boabl. HMoOHHOE mpou3BeaeHUE BOAbL. BOIOPOAHBIA  MOKa3aTeb.
Helitpanenas, kwucimas u 1mienodyHas cpensl. HMuamukaroper  (Jrakmyc, ¢eHondraiens,
METHJIOpaHK). JleMOHCTpaIys OIBITOB.

CaoiicTBa, oJiyyeHne U MPUMeHeHHe HEOPraHNYeCKUX coeTuHeHuid. (204.)

Oxcuabl. Ux cBOMCTBA, MOJIyYeHUE U IPUMEHEHHEe B MeULIMHE.

Oxkcunpl. OU3MYECKUE CBOWCTBA OKCHJOB (arperaTrHoe COCTOSHHUE, PacTBOPHMOCTH B
Bojic). XMMHYECKHE CBOMCTBA OCHOBHBIX OKCHJOB: B3aMMOJICHCTBHE C BOJOW, KHUCIOTHBIMHU
OKCHJAMH, KHCJIOTaMH. XHMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB: B3aUMOJICHCTBHUE C
KHCIIOTaMH, IeJI0YaMH, KUCIOTHBIMU U OCHOBHBIMH OKcuAaMH. CriocoObl MOydeHus: OKCH/IOB:
a)B3aMMOJICHCTBHE TMPOCTHIX BEIIECTB C KHUCIOPOAOM; O)pa3ioKeHUE KHUCIOT; B)pa3jIoKEHHUE
OCHOBAHHWM; T)pa3liOKEHHUE COJIeH; J1)B3aUMOJCHCTBHE KHCJIOT C METaUlaMH; €)rOpeHHue
CJIO’KHBIX BellecTB. [I[puMeHeHre HEKOTOPBIX OKCUIOB B MEIUIIUHE.

OcHoBanus, am¢orepHbie ruapokcuabl. Ux cBoiicTBa, MoJIy4eHHe H NIPUMEHEHHE B
MeTUIIMHE.

duznyeckue CBOICTBA OCHOBAaHMI (arperatHoe COCTOSIHUE, IIBET, PACTBOPUMOCTH B
Bojie). XMMHUYECKHE CBOMCTBA OCHOBAHMU JHCCOIMAIMS B BOJHBIX pPAaCcTBOpPax; H3MEHEHHUE
OKpacKH WHAMKATOPOB; B3aMMOJACHCTBUE C KUCIOTaMH (peakius HeUTpaau3aiuu); C
KUCIIOTHBIMU OKCHUJIAMH; C COJIAMHU; pa3iokeHue npu HarpeBaHuu. CrocoObl TOTydeHHS
OCHOBAaHUM: a) B3aWMOJICUCTBHE IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM;
0)B3aMMOJICICTBHE  OKCHJIOB  INEJOYHBIX  IICIIOYHO3EMEIbHBIX METAIOB C  BOJIOW;
B)B3aMMOJICCTBHE coyied co miernoyamu (0Opa3oBaHHE HEPAaCTBOPUMBIX OCHOBAHUM).
[IpuMeHeHre HEKOTOPBIX OCHOBaHHN B MeAUIIMHE. AMGBOTEpHBIC THAPOKCHUIBL.
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Hucconmanuss aMm(pOTEPHBIX TUAPOKCUIOB MO THIY OCHOBAHHMA W MO THITY KHUCIOTHI.
B3aunmoneiictBre aMmpOTEpHBIX THAPOKCUIOB C KUCIOTaMU M CO LIEIOYAMHU.

Kucaorsl. Ux cBoiicTBa, moJiyuyeHHe U IPMMEeHeHHe B MeIHI[HHE.

dusnyeckre CBOWCTBA KUCIIOT (arperaTHoe COCTOSIHAE, PACTBOPUMOCTD B BOJE).

XUMHYECKUE CBOMCTBA KHMCIOT: JUCCOLIMALMSA B BOJHBIX PAacTBOpax; U3MEHEHHUE I[BETa
WHJMKAaTOPOB; B3aUMOJECHCTBHE C OCHOBAaHUSIMH, OCHOBHBIMU OKCHJAMH, aM(OTEpHBIMU
OKCHJIaM{, HOPMAJIbHBIMHU COJSIMH. XapakTep B3auUMOJEMCTBUSI KHCIOT C MeETajllaMd B
3aBUCHUMOCTH OT IPUPOJIbI KUCIOTHl U €€ KOHLEHTPALMs U OT IOJIOKEHUS METaUIOB B pALY
HanpspkeHui. CocoObl 0JIy4eHUs] KUCIOT:

a)B3aMMO/JICHCTBHE BOJIOPO/Ia C HEMETANIaMH; 0)B3arMOJIEHCTBHE KUCIOTHBIX OKCHUJIOB C
BOJION; B) B3aUMO/ICIICTBHE COJIEN C KUCIOTaMHU.

HpI/IMCHeHI/Ie HGKOTOpI)IX KHCJIOT B MCAUIIUHE.

Conu. Ux cBoiicTBa, NoJIy4eHHe U IPUMEHEHHE B MeIUIUHE.

du3nvecKkue CBOMCTBA COJEH (arperaTHOE€ COCTOSHUE, IIBET, PaCTBOPUMOCTH B BOJIE).
XuMHUYeCcKre CBOMCTBA COJICH:

l)aucconmanysi HOpPMalIbHBIX (CPEAHMX), KHUCIBIX W OCHOBHBIX COJI€ll B BOJHBIX
pacTBopax;

2)B3aMMOJICHCTBHE COJIEH C METAJIJIaMU;

3) B3aUMOICMCTBHUE COJIEH CO IIET0YaMu;

4) B3aUMOJICHCTBHE COJIEH C KHUCIIOTAMU,

5) B3auMOJICUCTBHE COJIEH APYT C APYroM

6) pasoKeHHUE COJICH.

CriocoObI MoJTydeHus COJIe — B3aUMOJICHCTBHE:

a) OCHOBaHHMSI M KUCJIOTAMU,

0) KUCJIOT U OCHOBHBIMH OKCHJIAMU;

B) OCHOBAHUM C KHCIOTHBIMH OKCHIAMH;

') OCHOBHBIX OKCHJIOB C KHCIIOTHBIMH OKCHJIAMU,

1) METAJUIOB C HEMETAJIJIaMU;

€) METAJVIOB C KUCJIOTaMU,

’K) METAJIOB CO IIEJI0YaMU;

3) HEMETAJIOB CO IEJI0YaMH;

1) COJIeH CO IeI0YaMu;

K) COJICH C KUCIIOTaMH;

) IBYyX COJlel MeXly co0oif;

M) COJICH ¢ METaJIaMH;

H) coJiell ¢ HeMeTalJlaMHU.

[IpuMeHeHre HEKOTOPBIX COJIE B MEIULIMHE.

I'eneTnuyeckas CBSI3b MEKAY BaKHEHIIMMHU KJIACCAMM HEOPraHMYeCKHX COeIMHEeHHH.

I'maposn3 couei.

Onpenenenue rHAponu3a. ManoauccoluupyeMble COeIWHEHUs, oOpa3yroluecs B
pe3ynbrare ruAponun3a cojieid. CylIHOCTh TMIPOSU3a C MO3UIUN MPEACTaBICHUS O CMEIICHUU
paBHOBecCHsl Tpollecca auccoruanyu Boabl. OOpaTUMOCTh ruaponusza. [wuaponu3 conei,
00pa30BaHHBIX ca00N KUCIOTON U CHIIBHBIM OCHOBaHHEM (Ha MpuMepe).
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I'uaponus coneil, 0Opa3oBaHHBIX CJIA0BIM OCHOBAaHHMEM M CHJIBHOH KHCIOTOM (Ha
npumepe). ['maponus coseit, oOpa3oBaHHBIX claboil KHUCIOTOW M cinabblM OCHOBaHHEM (Ha
npumepe). [ToHsTHE 0 HEOOPATUMOM THAPOIN3E CONCH.

Crenenp ruaponuza, €€ 3aBUCUMOCTh OT paszIM4YHBIX (PAKTOPOB (MpHpOJa COJIH,
KOHIIEHTpAIMs pacTBOPa, TEMIIEpaTypa).

Onpenesienue OKHCJINTEJIbHO-BOCCTAHOBUTEJIbHOM peakuuu. IIpoueccel
OKHCJICHUSI-BOCCTAHOBJIeHHS. OKHUCAUTE]b U BOCCTAHOBUTE/Ib. (224.)

OnpeneneHue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBMUTENBHBIX peakiuil. [lpoueccel OKHCIIEHHUS M BOCCTAaHOBJIEHUS. OJIEKTPOHHBIE
ypaBHeHUs. OrnpeneneHne MNOHITHM  «OKHCIUTENb», «BOCCTAHOBUTENbY. BakHeinine
OKHUCJIUTEIN U BOCCTAHOBUTEIH.

CocrasiieHue OKHCJINTEJIbHO-BOCCTAHOBUTEJIbHBIX peakuui MeToA0M
3J1eKTPOHHOro dasianca. Knaccugpukanusi OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIX peaKIM.

CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PpEAaKIUl METOJOM 3JIEKTPOHHOIO
Oananca. Kiaccudukanmsi OKMCIUTETPHO-BOCCTAHOBUTEIBHBIX PEAKITHAMN.

duexkTposu3. CynHOCTh AeKTpon3a. OnpeneneHue 3MeKTpoan3a. IIEKTPOJIN3 BOTHBIX
pactBopoB. Kartogusle u aHogHble npoiecchl. KonnyecTBeHHast CTOpOHA AIEKTPOIN3a. 3aKOHBI
@apanes. [IpakTnueckoe NPUMEHEHHUE HIIEKTPOJIN3A.

TenuoBbie 3¢ PexThl XMMHUYECKUX PeaKIHil.

CymHocTs 3sHepreTudeckux d(G(EeKToB, XUMUYECKUX peakuuid ¢ TOYKU 3PEHHUS
MPEACTABICHUH 00 SHEPTUU XUMUYECKUX CBsi3ei. OnpeneneHne moHATHS:

«OK30TEPMHUYHOCTh PEAKLUNY», <OHAOTEPMHUECKHE PEAKIHN», «TEIIoOBOM 3dderT».
OnpeneneHue TEPMOXUMUYECKON EIUHUIBI H3MEPEHHS TEIUIOBBIX J(PQPEKTOB peaKiHid.
OHranbnus. V3MeHeHHe SHTANbNUU KakK TeIIoBOW 3(PQeKT peakuuid, MPOTEKAOIIUX IMpH
MOCTOSIHHOM JIaBJeHUU. lVI3MeHeHue HSHTalbIuu A 3K30- U —IHAOTEPMHYECKHUX pPEaKIIH.
CrangapTHble TeroBble  3((eKThI. Tepmoxumuueckue ypaBHEHUSI. [Tpumepsr
TEPMOXMMHUYECKIX YpaBHEHUN. PacyeTsl Mo TepMOXMMUYECKUM YPABHEHHSIM.

CxopocTh xXuMuYecKux peakuuii. Karanus.

[Ipeamer xumunueckoil KuHeTUKU. OnpeneneHue MOHATUA «CKOPOCTh XHMHYECKOU
peakuuu». Maremaruueckoe BBIpaXEHHE CKOPOCTH XUMHYECKOW peakuuu. DakTopsl,
BIIUSIIOIINE HA CKOPOCTh XMMHUYECKHX peakiuil. BiusHue mpupoasl pearupyronmx BelecTs Ha
CKOPOCTh XMMHUYECKOU peakiuu. [leMoHcTpaius B3auMOICHCTBUS IIMHKA C XJIOPOBOJOPOAHON U
YKCYCHOM KHUCIOTamMH. BnusHMe arperaTHoro COCTOSIHHSI U BEJIMYUHBI TOBEPXHOCTH
CONPUKOCHOBEHHUS  pEarupymomux BeHIeCTB Ha CKOPOCTh  peakuuu. JleMoHCTpauus
B3aUMOJICHCTBHS IIMHKOBOW MBUIM W TpPaHyd IUHKAa C KHCIOTOH. BrusHHEe KOHIIEHTpaIuu
pearupyronmx BeleCTB Ha CKOPOCTh peakiuu. 3aKoH ACWCTBHUS MacC, €ro MaTreMarhuydeckoe
BbIpakeHue. BrusHue temmeparypsl Ha ckopocTh peakuuu. IlpaBwio Bant-Todda, ero
MaTeMaTtudeckoe BelpaxkeHue. Teopus aktuBaumu. IIoHsATHE 00 aKTUBHBIX MOJIEKYJIaX. DHEPrus
aKTUBalMM. BiusgHMe Karaau3aTopoB Ha CKOpoCTh peakuuu. OmnpeneneHue NOHITHMN:
«KaTaIu3aTop», «Karamusy, «hepMeHT (3H3uM)». [IpuMepsl KaTaTUTHUYECKUX PEeaKIIHid.

OOparumble W HeoOpaTMMble peaknMu. XHMH4YeCKoe paBHoBecue. CMmemieHue
XMMHMY€ECKOr0 pAaBHOBECHS.

Omnpenenenue MOHATHS «HEOOpAaTHMbIE PEAKLUUW». YCIOBUS HEOOPATUMOCTH PpEaKIHil.
Omnpenenenue NOHATUS «OOpaTUMBbIE peakIu». XUMHUYECKOE PaBHOBECHE, €r0 JMHAMUYHOCTD.
PaBHoBecHble  koHUeHTpauuu. KoHcranta paBHOBecus. [IOABM)KHOCTE ~ XMMHYECKOTO

13



paBHoBecusi. Cmenienue (casur) paBHoBecus. [lpunnun Jle-Illarense (1884r.). MmmocTparus
npunuuna Jle-lllatenbe Ha npuMepe peakuu CHHTE3a aMMUaKa: BIUSHUE HW3MEHEHUS
KOHIIEHTPAIMH, TEMIIEPaTyphbl, JaBJICHUS HA CMEILIEHUE XUMUYECKOTO PaBHOBECHSI.

Knaccupukanuss XuMHYeCKHX peaKkIMi.

Krnaccudukarms peakiuii 1o npu3HaKy H3MEHEHHS YHCIIa U COCTaBa MCXOIHBIX BEIIECTB
Y TIPOJIYKTOB PEAKIMU; PEaKIUU COCAUHECHUS, Pa3oKEeHUs, 3aMelleHns, oOMeHa (MpUMepsl H
obmme cxembl). Kiaccmduranms peaknuii 1o TpPU3HAKY OOpaTHMOCTH: OOpaTHUMbIE U
HeoOparumele. Kiaccudukamus peaknuu 1o  TerioBoMy 3(dexTy: 3K30TepMHYECKHE W
snpoTepmuueckne. Kimaccudukanus peaknuil 1mo NMpuU3HaKy M3MEHCHHS CTENCHEH OKMCIICHUS
JJIEMEHTOB:  peakuuu  0e3  W3MEHEHUs  CTeNeHEeW  OKHUCICHUS U OKHUCIUTEIhHO-
BOCCTAHOBUTEINbHBIE peakiuu. CBsi3b MEXAy Kiaccu(uianuend peakiui Mo YHuciIy U COCTaBy
HCXOJIHBIX BEIECTB U MPOJYKTOB PEAKIINU, C OJTHON CTOPOHBI, M KJIACCU(UKAIIUS 110 TETLIOBOMY

3¢ dexTy U 1Mo NMPU3HAKY U3MEHEHUS CTETICHEH OKUCIICHUSI JIEMEHTOB, C IPYroOi.
Opranunyeckass xummus. (56u).

5.1. HABBAHUE TEM JIEKIU C YKA3BAHUEM KOJMYECTBA YACOB
(1eKuMHU He MpPeAyCMOTPEHbI).

5.2. HABBAHUE TEM INPAKTUYECKHX 3AHSATHH C YKA3ZAHUEM
KOJIMYECTBA YACOB

Tema Yacsl
I cemecTp.
I[NEPBOHAYAJIBHBIE [TOHATUA XUMHUN. 10
1. CrapToBbIii KOHTPOJI/TECTUPOBAHHUE. 2
2. Ilpenmer u 3amaun xumuu. BenjecTBa u uxX CBOMCTBA. 2
Ouznyeckrue U XuMUYECKUE SBICHHUSL.
3. OcHOBHBIE TOJIO)KEHUS aTOMHO-MOJICKYJIIPHON TEOPHH. 2
4. Xwumunueckue Gopmyibl. [IpocThie U CI0XKHBIE BEIIECTRA. 2
5. Banentnocts. CocTaBiaeHnue GopMyIbl MO BaJICHTHOCTH. 2
OCHOBHBIE 3AKOHBI 1 ITOHATHUA XMW 10
6. OTHOCHUTENIbHBIE aTOMHASI U MOJIEKYJIIpHasi Maccbl. MoJIb. 2
Mornspnas macca.
7. 3aKkoHBI IOCTOSTHCTBA COCTABA. 2
8. 3akoH COXpaHEHMs MACChl BEIIECTBA. XUMUUYECKUE YPABHEHUSI. 2
9. 3axon ABoraapo. Monsipablii 00beM razoB. OTHOCUTENbHAS 2
MJIOTHOCTB T'a30B.
10. Xumuueckue peakuuu. [Ipu3Haky U TUIIBI XUMUYECKUX PEAKLIUN. 2
BbIYNCJIEHUA 110 XUMWYECKUM ®OPMYVYIIAM. 4
11. Pemienue 3a7a4 Ha BBIYHCIEHUE TI0 XUMUYECKUM (hopMysam. 2
12. KonTponpHas padora Nel. 2
BAYXHEHNIINE KJTACCBI HEOPTAHMYECKUX COEJIMHEHUI.
COCTAB. HOMEHKIJIATYPA. 10
13. Onpenenenuie, HOMEHKJIATypa U KJIaCCH(PHUKAIIUS OKCHJIOB. 2
I'padmueckoe nzobpaskeHne ux GopMyil.
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14.

15.

16.

17.

18.
19.
20.
21.
22.

23.

24.

25.
26.
27.
28.
29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

Onpenenenre, HOMEHKIATYpa U KIACCU(PHUKAIUS OCHOBAHUN U
amM(OTEepHBIX TUAPOKCUIOB. I paduueckoe n300paxkeHne ux
bopmyi.

Omnpenenenre, HOMEHKIIATypa U KilacCU(PUKAIUs KUCIIOT.
I'paduueckoe n3obpakeHre GopMyir KHCIIOT.

Omnpenenenne, HOMEHKIIATYpa M KJIacCH(PUKAIUS COTICH.
I'paduueckoe n3o0OpakeHre GopMyI CONCH.

CemuHapcKoe 3aHsITHE.

I cemecTp

[IEPUOJINYECKUN 3AKOH U ITEPUOINYECKASI CUCTEMA
XUMUWYECKHNX DJIEMEHTOB JI.M.MEH/IEJIEEBA.
CTPOEHHME ATOMA.

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U NIEPUOJUYCCKAsA CUCTEMA XUMHUYCCKUX
anemenToB J[.M.Menpeneena.

Crpoenue aTomMa 1 aTOMHOTO sipa. M30TOTbI.

KBanToBBIC unCTa 1 aTOMHBIE OPOUTAIIH.

Pacnipenenenue 3JeKTPOHOB IO SHEPTETUICCKUM YPOBHSIM U
MOAYPOBHSAM. DJIEKTPOHHBIE KOHPUTypallii aTOMOB.
[Teproanyeckas cUCTeMa JIEMEHTORB M JICKTPOHHOE CTPOCHHE
aToMoOB. (s , p,d, f— smemeHTHl 1 UX OMOTOTHYECKAs POIIB).
3aBUCHUMOCTE CBOMCTB DJIEMEHTOB OT CTPOCHUA UX aTOMOB.

3HadyeHne MNEPpUOANYECCKOIo 3aKOHa 1 HGpHOI[H‘I@CKOﬁ CUCTCMBI JJICM(

.. Menneneena.
CemuHap.

XUMHNYECKAS CBsA3b U CTPOEHUME BEHIECTBA.
XuMuyeckas cBsI3b. BUIBI XUMHUYECKOI CBA3U.
KosaneHnTHas cBs3b.

Jlunonb. JIoHOpPHO-aKIIENTOPHAs CBsI3b, KaK OJWH U3 BUJIOB
KOBaJIEHTHOM CBSI3H.

Bonoponnas cBsi3b. MoHHas 1 MeTayuidecKasi CBs3b.
KontponbHas padota Ne2.

BanenTHOCTE ¢ TOUKH 3pE€HUA CTPOCHHA aTOMa U XAMHYESCKOHN CBS3H.

OCHOBHBIC U BO36Y)K,Z[6HHBIG COCTOsIHHSA aTOMOB.

CreneHy OKUCIICHHS DIIEMEHTOB. BBICH_II/Ie, HU3IIKUEC U
MMPOMEIKYTOUYHBIC CTCIICHU OKUCJICHUS SJICMCHTOB-MCTAJIJIOB U
3JICMCHTOB-HCMCTAIIOB.

Cemunap.
II CEMECTP
PACTBOPELL
[Tonsitue o pactBopax. Temnossie 3PGEKTH IPH PACTBOPEHUH.

Xumnueckas teopus pactsopos .M. Menzeneesa. PactBopumMocThb
BEILIECTB.

CrniocoObl BBIpaKEHUS COCTaBa pacCTBOPOB.

PactBopsl. [IpurotoBienue pacTBOpOB 3a1laHHON KOHIIEHTPAIHH.
JIaGoparopHas pabora.

Bydepnsie pactBopsl. Bydepnas emkocTs. 3HaueHue 0yhepHbIX
pacTBOPOB B OpraHu3Me.

Pemenue 3anau.

KonTponbhas padora Ne3.

Teopus snexTponuTHueckoil nuccoruanuu. CTeneHb U KOHCTaHTa
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39.

40.

41.

NIEKTPOIUTUIECKON JTUCCOLIUALUH.

Jlrccouumanysi KUCIOT, OCHOBaHUH, aM(OTEPHBIX THAPOKCHIOB U
COJIEH B BOJHBIX PACTBOPAX.

Juccounanus Boasl. MoHHOE npousBeneHue BoAbl. Bonopoauslii
IoKaszaresb. MexaHu3M JIeHCTBUS UHIUMKATOPOB.

Cemunap.

BAXHEMIIWE KJIACChI HEOPTAHUYECKUX COEJUHEHUN.

42.
43.

44.
45.
46.
47.
48.
49.
50.
51.

52.

53.

54.

55.
56.

57
58

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.

CBOﬁCTBA, IIOJIVUHEHUE U UX ITPUMEHEHUE.
Oxkcunpl. VIX cBOMCTBA, IOJIy4€HHUE U IPUMEHEHHUE B MEAHUITMHE.
OcHoBanus, ampoTepHbIC THIPOKCH IBI. X CBOWCTBA, MOTyIeHUE U
MPUMEHEHHUE B MEIULIUHE.

KN CJIOTBHIL
Hx cBoiicTBa, OJy4eHUE U IPUMEHEHHUE B MEIULINHE.
Oxcunasl 1 ux cBoiictBa. OCHOBaHHUS U UX CBOMCTBA.
Comu. Ux cBoiicTBa, MOJyd€HUE U IPUMEHEHUE B MEUITUHE.
KucnoTe! 1 ux cBoiicTBa.
Conu 1 uxX CBOMCTBA.
I'maponus conen.
CemuHap.
Kontponphas pabora Ne4.

XUMHNYECKUE PEAKIINU 1

3AKOHOMEPHOCTHU UX ITPOTEKAHUAL.
OKuCANTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. [Ipoeccsl
OKHCJICHUSI-BOCCTAaHOBJIEHUS. BaskHelne oKUCIuTenu u
BOCCTAHOBHTEIH.
CocraBieHre ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MeToA0M EKTPOHHOTO OanaHca. Binusiaue cpenpl.
TuIbI OKHCINTENIBHO-BOCCTAHOBUTENIBHBIX PEAKIUi
(MEXMOJIEKYISIpHbIE, BHYTPUMOJICKYIISIPHBIE pEaKINH
JTUCTIPONIOPIUOHUPOBaHHUsT). Pojb OKHCIUTENBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN B KUBBIX OpraHU3Max U B MEAUIIMHE.
Onexrponus. ['anbBaHUYECKHE IEMEHTHI.
KontponpHas padoTa Ne5.

. Tepmoaunamuxka ( - ). 3aKOHBI TEPMOJMHAMUKH.
. TennmoBo#t 23 peKT XUMHUYECKON PEaKIIHH.

59.
60.

Xumnueckas kuHetuka. Karanus. JlaboparopHast pabora
OO6patumble 1 HeOOpaTUMbIE peakLuu. XUMUYECKOe pPaBHOBECHE.
CmMelnieHue XMMHUYECKOTro paBHoBecus. JlabopatopHas paboTa.
Cemunap.

KonTponbHas padota Neb.

OPTAHUYECKASA XUMUA
OCHOBHBIE MOJIOKEHHSI OPTAaHUYECKOH XUMU.
[IpenenbHblE YIIIEBOJOPOIBI.
HenpenenbHbie yriieBo1opo/s! (aJIKEHBI U aTKHHBI).
CemuHap.
ApoMaTHyuecKue yriaeBoJopoabl (apeHbl)
CeMHHAP-KOJUIOKBUYM.
CrnupTsl (aKOroNn).
CemuHap.
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71. Anbneruppl.

72. CemuHap.

73. KapOOHOBBIE KUCIIOTHI.

74. KorrponbsHas pabora Ne7.

75. Cnoxubie 3¢upsl. JKuph.

76. Ciioxxubie 3¢upsl. CeMuHap.

77. YrieBoabl (MOHO-, M, OJINCAXAPHUIbI).
78. Cemunap. MoHo-, a1ucaxapuibl.

79. AzoTocoaepxkaIiie OpraHu4ecKue CoeAMHEHUsI. AMUHBI.
80. AMMHOKHUCIIOTHI.

81. benku.

82. KontponpHas pabora Ne8.

83.0Kk3ameH.

NS S S\ 2 S (S I S \O P N N I PN

5.3 JABOPATOPHBIN ITIPAKTUKYM C YKA3BAHHUEM KOJIMYECTBA YACOB

(1adopaTopHble NPAKTUKYMbI He NIPETYCMOTPEHbI).

5.4. CAMOCTOATEJ/IBHASA PABOTA OBYYAIOUEIOCHA

JUCHUIIVIMHE
CamocTtosiTenbHas pabora: Pemenue 3agad Ha BBIYMCIEHUE 110 XUMUYECKUM (OpMyIiaMm.

CamocrosTenpHas paboTa XMMHUECKHE CBOMCTBA U CIIOCOOBI MOJTYyIEHHUS aJTKaHOB.

CamocrostenbHas padora: Knaccudukarus opraHnueckux coeTMHCHUI
CamocrositenpHas padbora: KapOoHOBBIE KUCTOTHI.

CamocrosiTenbHas paboTa: YrieBoa0poIs!

CamocrosiTenbHas pabota: Kucinopozacoaepkaiiyue opraHuueckue coeTuHeHHs.

o

6. YAEBHO-METOJJUYECKOE U NH®OPMAILIMOHHOE OBECIIEYEHHE

JUCHHUIIJINHBI
6.1. OcHoBHas IUTEpaTypa
IleyaTHbBIE HCTOYHUKH

Ne | M3nanus Koin-Bo 7K3. B

ounbnmoTeke

1. | Bexmun B.A. u np. Xumus. Y4eOHUK 7151 TOBY30BCKOM MOATOTOBKH MHOCTpaHHBIX | 20
rpaxaaH. — Xapeko: XHMY, 2011.

2. | Bypabsau C.D. Opranudeckas XuMusi: ydeOHUK JUIsI MEIyIHIUI] U Kosuemkei, M., | 100
I'SOTAP — Menua, 2011. - 320 c.

3. | MaromenoBa P.A. ¢ coaBT. OcHOBHBIC TTOHATHUS M 3ak0HBI XuMHUU. Kitaccudukarus |50
Y HOMEHKJIaTypa HEOPTaHWYECKHX BEIIecTB. Y4UeOHO-MeToruueckoe nocodue s
MHOCTPAHHBIX CTYIEHTOB MoJ-To (hakynprera. Maxaukana: UL ATMY, 2018.

4. | OcHoBbI MeqUIMHCKON Onoxumuu = Basic medical biochemistry: yaeOHoe nocobue | 50
JUI. ’HOCTPaHHbIX cTyAeHToB-MenukoB / B.B. laBbinoB, E.P. I'pabosenkas. CII6:
Oko-Bekrop, 2016. — 552 c.

5. | IyzakoB C.A., ITorkoB B.A. u np. O6m1as xumust. M.: IT90OTAP-Memua, 2010. —976 c. 40

6. | ITyzakoB C.A., IlonkoB B.A. u ap. C60opHuK 3a/1a4 U ynpaxHeHUH mo xumuu. 3-e | 40
u3a., crep. - M.: I'DOTAP-Menua, 2008 - 255 c.

7. | I'amzaroBa II.A., MaromenoBa K.M., babaesa JI.I1., MextuxanoB C./I., Illanues | 55

b.U., Unpucosa A.X., biopuuesa V.I'., Maromenosa 3.M., Anumupzoea 3.M.
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[Tocobue k naGopaTopHBIM 3aHATUAM IO XMMHUHU Ui CTYAEHTOB. - Maxaukana:
NI AI'MA, 2012. - 36 c.

BHCKTPOHHLIQ HCTOYHUKH:

N3panus

babkoB A.B., OOmias, HeopraHW4eckass W OpraHudeckas XuMmus [DneKTpoHHBIH pecypc] /
ba6koB A. B., [TonkoB B. A. - M.: ['9D0TAP-Menua, 2014. - 576 c. - ISBN 978-5-9704-2978-5
- Pexxum nocryma: http://www.studmedlib.ru/book/ISBN9785970429785.html

2. | XKomaun A.B., O6mas xumust [DnekTpoHHBINA pecypc]: yueOnuk / A. B. XKomaun; nmox pen. B.
A. Tlonkoga, A. B. XKonnuna. - M.: I'90TAP-Menua, 2014. - 400 c. - ISBN 978-5-9704-2956-
3 - Pesxum nocrymna: http://www.studmedlib.ru/book/ISBN9785970429563 .html
JononHuTebHasA JJUTEPATYypa
IleyaTHbIE HCTOYHUKH
Ne | M3nanus Kon-Bo 3k3. B
oubnmoTexe
3ypabsa C.D. Opranuueckasi XuMus: YI€OHUK JIJIs1 MEAYUWIHI U KoJutemxeit, M., | 20
I'SOTAP — Menua, 2004. - 320 c.
1. | INomkoB B.A. O6mas xumust: yaeouuk. M.: IT90OTAP-Menua, 2006. — 640 c. 5
2. | Oranecsu B.T. PykoBoactBo mo xmmuu: IlocoOue nmisi mocCTymaromux B BY3BL- | 5
Munck: Beimetimas mxona, 1961.
3. | llpakTukymM mo XumuH: Y4eOHOE mMmocoOue MJIsi MOArOTOBUTENBHBIX OTAeneHuid | 20
By30B / 1. M. XKapckuii, O. H. Kommmnosa. - Munck: Beimmiimas mkona, 1986. —
140 c.
DJIeKTPOHHbIE HCTOYHUKH
Ne HMzpanus
1. babkoB A.B., O6mias, HeopraHu4eckas ¥ opraHnudeckas xumus [ INeKTpoHHBIN pecypc] /
babkos A. B., [lonikoB B. A. - M.: I'D0OTAP-Menua, 2014. - 576 c. - ISBN 978-5-9704-2978-
5 - Pexxum goctyna: http:// www.studmedlib.ru/book/ISBN9785970429785.html
2. Epmos [0.A., Kosutounnas xumus. Guznueckass XUMUsI AUCIEPCHBIX CUCTEM [ DJIIEKTPOHHBIN
pecypc] : yueb. Uit CTYACHTOB YUPEkKIACHUM BbICHIero npod. o6pazoBaHus, 00yJarOmUXCs MO
cnernpansHoct 060301.65 "dapmanus” mo gucrumuHe "®du3. u koyowna. xumus" / Epiios
I0.A. - M. : I'DOTAP-Menua, 2014. - 352 c. - ISBN 978-5-9704-2860-3 - Pexxum noctyna:
http://www.studmedlib.ru/book/ISBN9785970428603.html
3.  Jlyuunckas M.I., O6mas xumus [Dnexkrponnsiit pecypc] / Jlyaunckas M.I'., @upcosa A 4.,
Kunkosa A.M., Jlpoznosa T./I. - M.: I'90TAP-Menua, 2010. - 248 c. - ISBN 978-5-9704-
1384-5 - Pesxum nocrtyna: http://www.studmedlib.ru/book/ISBN9785970413845.html
4. TlonkoB B.A., O6mas xumus [ Dnextponnslii pecypc] / [lonkoB B.A., ITyzakos C.A. - M.:

I'DOTAP-Menua, 2010. - 976 c. - ISBN 978-5-9704-1570-2 - Pexxum noctymna:
http://www.studmedlib.ru/book/ISBN9785970415702.html

6.2 Pecypchl HHGOPMANIMOHHO-TEIEKOMMYHHKAIMONHOI ceTn «HTEpHET»

https://eos-dgmu.ru/course/view.php ?1d=265#

Anpec caiita kagenpsl: https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-
biologicheskoj-himii

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.

- OBC «KoncynpranT cryaenrta» http://www.studmedlib.ru/ (Bxon 3aperucTprupoBaHHBIM
NOJIb30BaTENSAM Yepe3 noptadi caiira JJITMY http://www.dgmu.ru/ )
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6.3. Un¢opManmoHHbIe TEXHOJIOTHH

[Tepeuens mporpammuoro obecrnedernst (Win HOME 10 Russian OLP (CyOnuieH3noHHbII
noroBop Tr000044429 ot 08.12.18 r.); Kaspersky Edition Security mis 6u3neca — CranaapTHbIN
Russian Edition. 100-149 Node (JInuen3uonnsrii gorosop Ne 1081-2015 ot 14.10.2018 r); Office
ProPlus 2013 RUS OLP NL Acdmc (morosop NeI[1-026 ot 16.10.18 r) u T.11.)

Ilepeuens ungopmayuonnvIX CHPAGOUHBIX CUCHEM:

1. DaexkrpoHHasi uH@opmManuoHHo-oOpa3oBaresbHasa cpexra (AUOC) AI'MY.- Pexum
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10. Heopranuyeckasi XuMusi.
11. Heopranuueckasi Xumus.
12. Heopranuyeckasi XUMus.
13. Heopranuyeckasi XuMus.

LRI B W =

6.4 IMJAKTUYECKHUE MATEPHUAJIbI
Opranuueckasi XuMHsl.

XUMHUYECKUE AIEMEHTBI.

XUMUYECKUN SKCTIEPUMEHT.

M. JlomoHocosg, [[. Menaeneen

XUMUs BOKPYT HAC
Heoprannueckas xumusi.
Heoprannueckas xumusi.
Heoprannueckas xumusi.
Heoprannueckas xumusi.

l"anorenst. Cepa.

Azot u pochop

Mertasuibl IIaBHBIX O PYIIIL.
Mertanibl TOOOYHBIX TOATPYIII
VYrnepon u kpemuuid. 4 1
VYrnepon u kpemuuid. 4 1
O61ue cBoiicTBa METaIOB

XHUMHUS U IEKTPUIECKUN TOK.

7. MaTepuajibHO-TeXHU4YECKOoe o0ecneyeHne JUCUMITUHbI

N /o

Bua nomenienust ¢ Homepom

HanmMenoBaHue o00pyoBaHuUs

Nabopatopusa Ne 3,5 — ansa
npoBeaeHna 1abopaTopHbIX
3aHATUN, 45 m?

VYn. Hlamuns 48, y4yeOHO-
1a00paTOPHBINA KOPIYC, 2 3TaXK

1.Cromnbl 1a00paTOpHBIE, CTYNbS, TOCKA.
2.BreiTsokHOM KA.

3.lIkadsr a5 mocyabl.

4.1Ikadsl 171 peakTUBOB.

5.CTon AJis TATPOBAHUA.

6.1lITaTuBBI C OrOpETKAMH.
7.JlabopaTtopHas nocya (mpoOupku,

TUTETKH, TIPEAMETHBIC CTEKIIa, CTCKIISTHHBIC
MAJIOYKH, KOJIOBI IS TATPOBAHUS, BOPOHKH,
GUIBTPHI U T.J1.).

8.0nekTpuueckue mpudopsl (TeUka,
BOJIsIHAsi OaHs, MEIIaJIKa, CYIIHIIKA JJIS TIOCYIbI

Kopryc, 1 atax, HaygHass OuOIMOTEKa
AIMY

U T.J.)
Jlekumonnsrii 3am Ne 1 —  mqoa
MIPOBEIEHUS JEKIUOHHBIX 3aHiATui, 100 | MynpTUMEIUiAHBIE ~ KOMIUIEKC  (HOYTOYK,  IIPOEKTOp,
M2 5KpaH)
Yo Mamuns 48, y4eOHO-
nmabopaTOpHBIA Kopiryc, | aTaxk
UYuransHeie 3aJIbI - ana | CTOJbl, CTY/bS, KOMIIBIOTEPHI A7 PabOTHI C
CaMOCTOATENbHOH PaGoTbI. . | PMeKTpOHHBIMU pecypcaMu OUOIHOTEKH,
ya. A.AmmeBa |, Owmomormdyeckuit

yqe6Ha51, Hay4dHasd, IepuoguvccCKas JimTeparypa.
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06p33lll>l TECTOBOI'0 KOHTPOJA IJISI IPAKTUHYIECCKUX 3aHATHH

Tema: IlpenesibHbIe YII1eBOAOPOAbL. AJIKAHBI.
1. 3akoHuuTe omnpeneaeHus.

YriaesogoponamMu Ha3bIBAIOT OpPraHu4eCcKue COCTMHCHUS,
AJIKaHAMHU Ha3LIBaIOT anmudarndeckue YIJIEBOAOPOIbI
Tomoaornuecknii paa — 3TO

1. 3anonuuTe TabnuIy no o6pasmy:

HasBanmue dDopmyJia Ha3zBanmue dDopmyJa
aJIkaHa aJIKaHa paaukaja pagukania

Meman CH:4 memu CH;-

maH

nponau CH3;CH>CH;3 CH3;CH:CH>-

nponau
usonponuin

oymanu

neHmad

uzobymau

usoneHmaH

HeonexHmaH
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2EKCAH

2. Broibepete npaBuiibHbI 0TBET. Kakas GpopMyiia COOTBETCTBYET aliKaHaMm?
A) CnH2n+2 E) CnH2n B) CnH2n-2

3. Hapucyiite mpoCTPaHCTBEHHYIO MOJIENb MOJIEKYIIBI METAHA.

METAH

4. OteetbTe Ha Bonpoc. Kak MOXKHO Ha3BaTh XAMHUYECKYIO CBS3b B MOJIEKYJIE aikaHa?

Bonoponnas | Koanentnas | [lonsipuast | Hemonsipuast | Ogunapnast | [{Boiinas | MowHnas

S. Hammmmure Bce Bo3MoxHbIe n3oMmeps ankada CeHis 1 HazoBHTE HX.

6. Hamumwure Ha3BaHWE BEIIECTBA 0 €T0 CTPYKTYPHOU (hopMmyite:
a
: (|3H2-CH3
H3C—CH2-(|3H
CH2-(|3H—CH3
CHj
0)
H3C—(|3H2 (|3H3
H3C—(|3—CH2—CH2-(|3H
CH; CH,

7. Hamuumure CTPYKTypHBIE (OPMYNLI CIEAYIOIIMX COEIUHEHMMN: 2,2,3-TpUMETUIIEKCaH;
2,4-nuMeTuI1-3-u30MPONUTrenTaH, 2-HUTPOIIPONaH, TETpaxJiopMeTaH.

8. Ocymectsure psax npespamennii: CHs — CH3CI — C2Hs — C2HsBr.

A)
B)

B)
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9. BblunciUTe OTHOCHUTENBHYIO INIOTHOCTH I'a3a 10 BO31yXYy (Deoss) U
o Bozopony (D +,)

dopmyna Hassanue Dsosa. Dy
CH4
CsHio

2

10.Hanumure ypaBHeHus peakumii npespamienus stana B 0yran (CH3-CH3 — CH3-CHz-
CH2-CH).

11.Ha npumepe B3amMomelicTBUs TpomaHa ¢ OpOMOM MPHUBEAUTE MEXAHM3M PEaKIUH
PaaUKaIbHOIO 3aMEIICHMUS.

Cxema peakuuu:

MexaHu3M peakiuu:

12.Hanumure ypaBHEHUS peakuuii, ¢ MOMOIIBIO KOTOPEIX MOKHO OCYIIECTBHTH CIEIYIOIIHE
MIpEeBpAaIeHUs, HA30BUTE MPOTYKTHI PEAKIIHIA:

Br,, hv 5 Na B

o
a)  CHsCH,CH,COONa + NaOH —% = A

0
H0 ) _HNOy

0) AlCs

14. C xakuMH U3 NEePEeYHCICHHBIX BEIEeCTB OyeT pearupoBaTh MpomaH:
a) HNOs (1), 6) HCl B) H2O
r) Br2(hv), 1) NaOH e) Clh (hv),

Hanumure ypaBHEHUS 3TUX peaKLUil.
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15. OcymecTBuTe cineayouye IpeBpalieHus], yKaXUTe YCI0BUS peaKuil:

CH,=CH-CHz ——= CH3-CH,-CHy — > CHzCHCICH3 + CHy;CH,CH,Cl

Tema: HpeIleJ'IBHble yriieBoaopoabl. HI/IKJIOZIJIKQHI)I.

1. 3akoHuMTE OTpENneeHUE.
[Mukia0anKaHAMU HA3bIBAKOT

2. Kakas popmysia COOTBETCTBYET PsIy aJIKaHOB, a Kakas uKjIonapaduHoB?

1.  CnHa2n+2
2. CnH2n
3. CnH2n-2
4, CnHo2n-6
4. CocraBbTe CTPYKTYpHbIE (HOPMYIIbI H30MEPHBIX HUKIOAIKAHOB, KOTOPBIE UMEIOT COCTAB

CsHio, 1 Ha30BUTE UX.
5. Tlomyuute nmMKIOTreKcaH: a) u3 6eH3oma; 0) U3 IUrajsoreHaIKaHa

a)
0)
6. B cxeme npeBpaieHui
Zn Br,, t°
CH,CI-CH,CH2CH»-CH,Cl X1 X9

OTHOCHUTENTbHAS MOJICKYJISIpHAs Macca OpraHWYECKOro BEIIECTBAa X2 paBHA
(3anummuTe YUCI0 ¢ TOUHOCTHIO J0 IIEJIBIX.)

7. JlomuimwuTe 0 KOHIIA CIECTYIONINE PEaKIIUU:

1) A*HC'
2) A*BQ -

t, p, Ni
3 [\

CHj
t p
4) + HNO3; ——
(18-
20%)
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t, p, Ni
5) © + 3H2 L»
6) O fal, .

7) +H ——

8. Pazranaiite kiroueBoe cIoBO kpoccBopaa. OTBETHI 3aITMCHIBANTE TIO BEPTUKAIIH.
1. ATOMBI KaKoro BelIecTBa, KpOME BOAOPO/a, BXOJAT B COCTaB yIIIEBOAOPOIOB?
2. Kak Ha3pIBaeTCs mpeaebHBIN YIIIEeBOAOPO ¢ 6-10 aToMamu yriepoaa? 3.

Kak no-apyromy Ha3blBaroTCA MpeieNbHbIE YITIEBOJOPOIbI?

Kak Ha3bIBaeTcsl mepBbIN TOMOJIOT Psijia alKaHOB?

Ha3oBute aBTOpa TEOpUH XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX COETUHEHUN. ?
Kak Ha3bIBarOTCS MOJEKYIIBl QJIKAHOB, OTJIMYarOIasics Apyr ot apyra Ha rpynny CH2?
HazoBuTte ankan, ctpykrypHas popmyna koroporo CioH22?

ATOMBI KaKOTO BEIIIECTBA, KPOME YIJIEpOJia, BXOJAT B COCTAB aJKaHOB? 9.

KaK HasbIBaeTcs pagukain —C3H7?

10. Ha3oBuTe npoyKT MOHOXJIOpUpOBaHus MeTaHa? 11.

Kax Ha3bIBaeTcs CBA3b B MOJICKYJIE aIKaHOB?

© N oL A

10
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Tema: Henpene.nbnble YriaeBoaopoabl. AJIKeHBI.

1. 3akoHuuTe OMpeneIcHUE.
AJIKeHaMH Ha3bIBAIOT

1. 3amomHuTe TAbIMITY IO 00pasIy

Anken CrpykrypHas Yucio Yucio
opmyra aTOMOB aTOMOB
yriaepojia | BOAOpoaa
1-TieHTeH CH,=CH-CH,-CH,-CH3 5 10
N3obyrunen
2 _OvVTeH
VEe
2-METHII-2-TEKCEH
Metunuzonponui-
STUJIEH

2. Kakue BUIbl H30MEPUHN XapAKTEPHBI JJIsI AJIKEHOB?
A) )

3. IlpuBenute mpuMepbl TEOMETPUUECKUX U30MEPOB ISl 2-TICHTEHA.

4. CocraBbTe CTPYKTYpHBIE (hOopMYIBI U30MEPOB yrieBoaopoaa cocraBa CsHio u HazoBuTE

Hux.
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5. MaccoBas nons yriepoda B yrieBojoponae paBHa 85,71%. !0 nurpoB mapoB 3TOro
BelmiecTBa uMeroT Maccy 18,75 1. K kakomy Kiaccy OTHOCUTCS YIJIEBOJOPOJI, €CIM OH
BCTYAaeT B PEaKIHI0 C pa30aBICHHbIM TMEMaHTaHATOM Kajusi TMPU KOMHATHOM
temneparype? OnpenenuTe MIOTHOCTh 3TOrO BELIECTBA MO BO3AYXY.

6. CMmech neHTeHa W IMKJIONEHTaHa MPOMYCTUJIM depe3 OpomHyro Boay. Kakas peaxuus
npousounuia? Hanumure ypaBHEHHE peakLUu.

7. CocraBbTe ypaBHEHUE PEaKIMH MMOJIUMepU3aly MeTUIdTUIeHa. HazoBuTe nonumep.

8. Kaxoit 06veM (V) Bo3ayxa norpelyercst s cokuranus 8,4 Kr rnporeHa?

Pemenmne:

9. 3akoHUYUTE ypaBHCHUE PEAKIIUU:
C3HsCl + 02 —

10. Hanumure ypaBHEHHsI peaKIUid MOTY4eHUs 2-METHITTPOIIEHA U3 COOTBETCTBYIOIIHX:
A) ankaHa
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b) cnupra

B) anxunranorenuna

11. OcyriecTBUTE CIEAYIONINE TPEBPAIICHHUS U HA30BUTE MTPOTYKTHI PEAKIIHI:
NaOH, tO A Br2, hv NaOH KMnO4, HZO r

(cuwmpr. p-p) 20°C

A) CH3-(|:H-COONa
CHs

1)
2)
3)

4)

KOH 2
B) CHsCHy-GHCH,cl 21 A MBM g B
(crmpr. p-p)

Cl

1))

2)

3)

4)

12. PasrapaiiTe KIo4eBoe CI0BO KpoccBopaa. OTBETHI 3aIMChIBANTE 1O BEPTUKAIIH.
1. Kakoe BemecTBo siBJIsieTcs MPOAYKTOM PeaKIUM MOJMMepH3aliu dTeHa?
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W

4.
S.

J1s  yIJIeBOOPOIOB Ppsiia ITHJE€HA XapaKTepHbI PeaKIuHu IOJTHMePU3anuu

Kak no MesknyHapoaHO#i HOMeHKJIAType Ha3bIBaecs YrJeBoA0poa psaaa dTuiaeHa?
HazoBuTe romoJior stuiieHa, gopmysa koroporo CsHs?
Kak Ha3bIBaeTcs cBfI3b B MOJIEKY.1€e YIVIEBOAOPO/Ja pPsiia ITWJIeHa?
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Tema: HenpenenabHble yIi1eBOAOPOIAbl. ATKHHBI.
1. Hanumure oOmryro hopMyiy st aIKHHOB:

2. 3amosHHATE TAOIUITy IPOCTEHIIIMX TOMOJIOTOB AlleTHIICHA U UX CTPYKTYPHBIX H30MEPOB:

MonexynsipHas CrpykrypHas hopmyna Haspanue
dbopmyna
C2Ho H-C=C-H AuetuiieH (3TUH)
CsHa MertunaneTuiexn
( )
CaHs A) 1-6yTun
b)
CsHg A)
b)
B)

3. 3akoHUYMTE YypaBHEHUS pPEaKIHWH IMOJTyYCHHS areTuiIeHa W3 KapOuaa kambmus (A) u
npupoaHoro raza (b):

A) CaC: +2HOH —>

b) 2CHa4 —>

4. T'ne npuMEHSIOT alleTUJICH U €r0 COCAMHEHUS?

5. Ilepen Bamu psn mpespamienuii. CocraBpTe ypaBHEHHs pEaKlMii, COOTBETCTBYIOUIUX
JTAHHBIM TIPEBPAICHUSIM:

H3;C-CH.OH — CH>=CH2 — CH2Br-CH2Br — C>H>— CH3-CHCI2

A)

B)

B)
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)
6. Hanumure ypaBHEHHMs peakuuil 3THHA W HponuHa ¢ Bojgod B mpucyrctBun HgSOs
(peaxuus Kydeposa). Ha3zoBute nmpoayKThl peakiuii.

A)

B)

7. Kak ¢ momomipl0 Ka4eCTBEHHBIX peakUWi pa3IMuuTh MHpPOIaH, MPONEH M MPOINUH?
Hanumure ypaBHEHHS peakiui.

8. Kak ¢ moMoIpio Ka4eCTBEHHBIX PEAKIUN pa3InduTh 1-0yTuH u 2-0yTHH?

9. OCYH_IGCTBI/ITG IIpEeBpalICHUA U HA30BUTC IIPOAYKThI peaKHHﬁZ

I

HZO NaNH2 5 CH3C| B Hzo, HgSO4

A) Ca02 A

1))
2)

3)
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4)

B) CH3CH2CH,0H

H2804 A C|2

KOH B Ag(NHg),0H_

(crmpt. p-p)

y
2)
3)
4)
1000°C NaNH C,HsBr Caxr,, 500°C
C) CH, % p 25 p L r
1y
2)
3)
4)
10. CocraBbTe coBOCOYETaHUS MO 00pasIly.
1-e caoBo 2-e cJI0BO CJioBocoueTanme
DynKkuyuonaibHan CTpOEHUE DynKyuonanvHas cpynna
T'omonornueckuii 3aMelleHUs
[IpocTpancTBeHHas YIJIEBOJIOPOABI
Peaknun COCAMHEHUS
[Ipenenbubie 2pynna
Henuknnueckoe pan
Peaxnus H30Mepus
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CrpykrypHas YIJIEBOAOPObI
BricokomornexymsipHbIe NOJIMMEPHU3aLuU
Henpenenbubie U30Mepus

Tema: ApomMaTnuyeckue yrieBoA0poibl. ApeHbl.

1. Kakue coenrHeHUs1 HA3bIBAIOTCS apOMATUYECKUMH YITIEBOIOPOIAMU?

2. Hanumure cTpyKTypHBIE (DOPMYIIBI CIEAYIOUINX BEIIECTB U AaliTe UM JIPYroe Ha3BaHHeE:

1,2-muMeTHIIOeH30T

Mema-KCUIION 1,4-nuMeTHIIOEH301

3. Kakwue u3 nepedyncieHHbIX CBOMCTB COOTBETCTBYIOT OCH30ITY:

a) OecrBeTHas KHUIKOCTh

0) OecIBETHBIN a3

B) KPUCTAITHYECKOE BEIIECTBO

r) 6e3 3amaxa

1) C XapaKTEPHBIM 3a11axoM

€) HEpaCTBOPHUM B BOJIC
) pacTBOPUM B BOJIE
3) JIerde BObI

I/I) TAXKEICC BOABI

K) SIBIISIETCSL XOPOIIUM PacTBOPUTEIIEM

4. Hanumure cTpyKTypHBbIe (OPMYIBI BCEX apOMAaTUUYECKUX yriieBoopooB coctaBa CoHiz
Y HA30BUTE BCE BEIECTBA.
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5. Kakue apeHbl mnoiydarcss MpU KaTaIUTHUUECKOW apomaru3auuu okraHa? Ilpusemute
yYpaBHEHUE PEAKIUU.

6. Kaxkue aBa BelecTBa BCTYIAIOT B PEAKIINIO, U TIPHU KAKUX YCIIOBUSX, €CIU B Pe3yJbTaTe
00pa3yroTcst CIEAYIONINE TTPOTYKTHI:
a) C¢Hs-CoHs u HBr; 06) CeHsNO2 u H20;

B) C¢Hs-CH2Cl u HCl
IIpuseoume ypasHnenus smux peakyuii.

6)

B)

7. Ilpm murpoBanmu 39 rpaMmoB OeH301a ObLIO TONydeHO S50 rpaMMOB HHUTPOOEH30JIA.
Boruncnute BbIX0J HUTPOOEH30I1a B MIPOLIEHTAX OT TEOPETUYECKU BO3MOKHOTO BhIXO1a?

Pemenne:

8. HanmmuTe ypaBHeHHE XJIOpUpPOBaHUs OEH3071a: a) Ha CBETY; 0) C KaTalu3aTOPOM.

a)
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6)

9. TekcaxJopUHUKIOTreKcaH (TeKCaxJopaH) paHee HCIOJIb30BAJICS B CEIbCKOM XO3SIMCTBE B
KayecTBe MHCekTunuaa. Kakas macca OeH3oina, u Kakoi o0bem xjopa (H.y.) TpeOyercs
qutst monydenust 10 xr aToro BemecTna?

Pemrenne:

10. [Ipu OpomupoBanuu OeH3oja B npuCyTcTBUHM Opomuaa sxene3a (III)  momydwnm
OpOMOBOIOPO/I, KOTOPBIN MPOIYCTUIIN Yepe3 U30bITOK pacTBopa HUTpaTa cepedpa. [Ipu
3TOM 0OpasoBalics 0CaloK Macco 7,52 T. Berumciure maccy MOJyd4eHHOTO MPOAYKTa
OpomupoBaHusi OEH30J1a M HA30BUTE STOT MPOAYKT.

Pemenue
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OrBer: 6,28 T
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11. Ilepen Bamu psn npeBpaiienuii BemiectB. COCTaBBTE YpaBHEHUs pEaKLMil. YKaxKuTe
YCIIOBHS, PU KOTOPBIX MPOTEKAIOT peakunu. HazoBuTe Bce BeliecTa.
CH4 —C:2H2 — CéHs — CsHsBr

!
CeHa12
a)
0)
B)
r)

11. OcymecTBruTe NPEBPALIEHNS] U HA30BUTE IIPOTYKTHI PEAKIIAN:

C,.. 500°C
CaC2 A aKT., B CH3C|, A|C|3 B Kl\::|r0104 r C|2, FeCI3

A

1)

2)

3)
4)

5)

38



Kuciopoacoaepskamue opraHu4ecKkie coeJMHeHH.
Tema: CiupThbl ¥ PeHOJIBI.

1. Kakue BemiecTBa Ha3bIBalOTCSA CIMPTaMu?

2. Ilpopomxute onpenenenre: MeHObI — 3TO MPOU3BOIHBIE APOMATHUYECKUX
YITIEBOJOPO/IOB, B MOJIEKY/IaX KOTOPBIX

3. Hanumurte cTpykTypHble (QOpMYibl BceX H30MEpHbIX crnuproB coctaBa CaHoOH.
HasoBute 3T ciupTs!.

4. OObsicHUTE, TOYEMY B KJIaCC€ CITUPTOB HET ra3000pa3HBIX BEUIEeCTB?

5. Hanummre CTPYKTYPHBIC (1)OpMy'J'IBI H30MCPHBIX ApOMATHUYCCKUX COCJIMHEHUN cOCTaBa
C7HsO m HazoBuUTE HX. YKa)KI/ITe, K KaKuM KJacCaM OPraHHuYCCKUX COCIMHECHUM OHU
OTHOCATCA.

6. Ilepeuncnute XuUMHUYECKHE CBOHCTBa (DEHOJIOB, OOYCIOBIEHHBIE T'MIAPOKCHUIBHOMN
rpymnmnoii (A) u 6en3onsHBIM siipoM (B). IlpuBeanTe npumMepsl XUMHYECKUX PEaKIHii.
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A)

b)

7.

C kakMMU U3 MepeurcIeHHBIX BellecTB OyayT pearuposars ¢peHon u meranon: 1) HBr,
2) Na, 3) NaOH? Hanumure ypaBHEHHUS peaKIMii.

8. Kak ¢ moMompi0 Ka4eCTBEHHBIX pPEaKIMil pa3IMYUTh BOJHBIE PACTBOPHI (eHOJIa,

JTaHoia, W TrhuuepuHa. [lpuBenuTe maH pacno3HaBaHUS BEIIECTB W HAIUIIUTE
YpaBHEHUS PEAKIUM.

9. Hanummwure YpaBHCHUA peaKHHﬁ, npu IOMOIIX KOTOPBIX MOXKXHO OCYHICCTBUTH

CICAYIOINUEC TMPCBPAICHUA, YKAKHUTC YCIIOBUA pCaKI_II/Iﬁ N Ha30BHUTC BCHICCTBA,
Y4acCTBYIOIIUC B pCAKIIUAX:

H, (Ni)‘A H,SO, . Br, 5 NaOH _ Cu(CH);

(BommH. p-p) A

CHa-C-CH3
o)
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1)
2)

3)
4)
5)

H,O

O,
HN

3

H, H,0

OH,

Na

Cl,

500°C

CaKr.,

CaC, A

aT
250
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i
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2)
3)
4)
5)
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-O
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H, (P
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Oq4

. b HgS

0

100
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H

i N LA AN
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1)

2)

3)
4)

5)

41



Kuciopoacoaep:xaimue opraHnyecKkue coeJMHEeHM .
Tema: Aabaeruabl 1 KeTOHLI.

1. Ilpomomxkurte omnpenencHue: AJibAerHAbl — 3TO OpPraHUYECKHE BEIIECTBA,
MOJIEKYJIaX KOTOPBIX

1. Kaxkue BemnrecTsa Ha3pIBAIOTCS KETOHAMU ?

B

2. Hanumure cTpyKTypHBIE (POPMYIIBI CIEAYIOIUX AJIbETUIOB U KETOHOB!

a) 2-0yraHoH

0) 3-MeTuI-2-MeHTaHOH

B) 2-3TUJITICHTAHAIIb

r) 3,4-nuMeTni-3-reKCaHoH

1) 2-6poM-3-meTunOyraHaib

€) OeH3aIbAeTH/T

3. IlnoTHOCTH MapoB anbjaeruaa no Merany pasHa 2,75. HazoBuTe 3TOT ajbaeru.

Pemrenne:

4, B TpEX np061/1p1<ax HaXoiATCs PaCTBOPBI STUJIICHINIMKOJIA, YKCYCHOTI'O aJIbJACTHIAa U
alcToHa. Kakum 06pa30M MOKHO ONIPCACIIUTD, I'’/IC KAKOC BCIJ_ICCTBO? Hanummute
YpaBHCHHA COOTBCTCTBYIOIINUX peaKI.IPIfI.
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5. Tlonmyuurte mpomnaHajab U MPOIMAHOH U3 COOTBETCTBYIOIINX CIIUPTOB.

6. 100 rpammoB aneranpjerusia MojABEpIIM peakuuu “cepedpsiHoro 3epkana’. Ilpu sTom
nostyymsioch 120 rpaMMOB YKCYCHOM KHCJIOTBL. Bblumciurte BbIXOJ KUCIOTHI B % OT

TEOPETUICCKH BO3MOYKHOTO BBIXO/1a?
OtBer 88%.

Pemenne:

7. HazoBute ajikuH u3 KOTOpPOro MOKHO IOJYYUTH 2-TICHTAHOH peaKuI/Ieﬁ ruaparanuu.
Hanumwute YpaBHCHUA PCAKIHU, YKAXKUTE YCIIOBUA eé IIPOTCKaHUs. HNmMenem kakoro

Y4C€HOT'O Ha3BaHa 9Ta peaKHI/Iﬂ?
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Kucnopoaconep:kammue oprannyeckne coeTuHeHNs.

Tema: KapOoHOBBIE KHCJIOTHI.
1. Yro Takoe kapOOHOBBIE KUCIIOTHI?

2. Hamummre GopMyIsl OCHOBHBIX MPEAETbHBIX KAPOOHOBBIX KUCIIOT:

Ha3Banue KNCJI0TBI

DopmyJia KHCJIOThbI

MypaBbuHasi, UM METAHOBAsA KMCIIOTA

yKCYCHaH, WJIM 3TaHOBas1 KMCJIO0Ta

[IponroHoBast, WK MPOMAaHOBask KUCIOTa

Macnsnas, niu OyraHoBas KHCIIOTa

BanepnaHOBaﬂ, WJIN IICHTaHOBAs KHUCJII0Ta

KaHpOHOBaﬂ, WK T€KCaHOBas KUCJIIOTa

3. TlokaxuTe 00pa3oBaHKe BOJOPOIHON CBA3H MEXKIY MOJIEKYIaMU KUCIOT.

4. Hazosute no Homenknatype IUPAC cnenyromiue kapOOHOBbIE KHCIOTHI:

CHs-CH-COOH
CHj

T
CH3-CH,C-COOH

CH,CH,CH3;

CH3-C|ZH-COOH
Cl
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COOH

ol

OZNAQ*COOH

Br

OTmerbTe MpPHU3HAKU, KOTOPbIE BEPHO OTPAKAOT (PU3UUYECKHE CBOMCTBA YKCYCHOM
KHUCIIOTBHI:

a) Mpu KOMHATHOM TeMIieparype OecliBeTHas )KUIKOCTh

0) py KOMHAaTHOM TeMIlepaType ra3000pa3Hoe BELUIECTBO

B) IIPY KOMHATHOM TeMIIepaType KPUCTAIUTMYECKOE BEIIECTBO
r) Oe3 3amaxa

1) C XapaKTEePHBIM 3al1axoM

€) TUI0XO pacTBOPHMa B BOJIC

) XOPOIIIO pacTBOPHMa B BOJIE

3) c1aOblil AIEKTPOIUT

1) CHJIbHBIH 3JIEKTPOSIUT

CocraBbTe ypaBHEHHS peakiuii, IpHU MOMOLIM KOTOPBIX MOXHO MOJTY4UTh KapOOHOBbBIE
KHCIOTBHI:

A) BzaumoeiicTBue cojii KapOOHOBOM KHCIIOTHI ¢ KOHIIEHTpupoBaHHOW H2SO4:

b) Oxucnenue anpueruma:

B) Okucnenue cnupra:

I') Katanutuueckoe okucIeHNE MPEAETbHBIX YIIEBOJOPOIOB:

7. CkonbKo TpaMMOB THJpokapOOHara Harpus (IMTbeBas coja) mnorpedyercs Ui

HEUTpalu3aluuu 15 rpaMMOB YKCYCHOW KHCIIOTBI?»

Pemrenne:
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8. Ilpum marpeBannu 200 ma 96% stanomna (p=0,8 r/mu) u 200 r 90% yKkCyCHO¥M KHUCTOTHI C
KaTaJTUTUYECKUM KOJMYECTBOM CEPHOW KHCIOTHI moaydmin 3¢up ¢ Beixogom 70% .
Omnpenenute maccy 3¢dupa.

Pemenmne:

9. Jlna HeWTpanuzaluy CMeCH YKCYCHOM KHUCIOTBI M (eHosa norpedoBasioch 57,7 Mi
pacTBopa THApOKCcHAa Kamusi ¢ MaccoBoit goneit 13% (p=1,12 r/mn). [Ipu nelictBuu Ha
TaKyl0 JX€ CMeCh OpOMHOM BOJBI BbINAn ocanok Maccod 33,1 r. Haiinure macchl
YKCYCHON KHCIIOTHI M (peHOJIa B UCXOAHOM cMecH.

Pemrenne:
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OtBet: 9,4 T heHONAa U 3 T YKCYCHOM KHCIIOTHI.

10. /lana nenoyka mpeBpalieHHi:

>

© CHgBr, ABE_ Klvtlgo4 » g _Cla. FeCl_ CHSOH,tOstoé D

Hanumwure YpaBHCHUSA NPOTCKAOIMIUX peaKHI/Iﬁ N HAa30BUTC BCIICCTBA A-D.
1)
2)

3)
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4)

11. B kauecTBe KOHCepBaHTa IPU MPOU3BOACTBE T'a3MPOBAHHBIX HAIMUTKOB HCIOJIb3YETCA
6enzoar Harpus (E211). Hanummre ypaBHeHHsS CHHTE3a 3TOTO BEIIECTBa W3 OEH30J1a IO
CIEAYIOIIEH CXEME:

CH4CI, AICI KMnO,
© 3 3A t04 B NaOH C

1)

2)

3)

12. CocraBbTe CIIOBOCOUETAHHUS 110 00pa3Ily.

1-e cjoBO 2-e CJIOBO CioBocouyeTanme
Kapoonosasn XUMHS Kapoonosasa kucnoma
Kapb6okcunpHas KHCJIOTa

VYi1eBo10poIHbII COCIUHCHUS

Peakuus Kucnoma

VYkcycHas paauKkan

Kucnopoaconepxkaiine rpynmna

Opranuueckas TepUPUKALUN
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Kuciopoacoaepskamue opraHu4ecKkie coeJMHeHH.
Tema: Cnosxusble 3¢pupsl. Kupsi. MbLia.

1. OrBerpre Ha Bompoc: «Kakume opraHuueckue BEUIECTBA HA3BIBAIOTCS CIIOKHBIMU

supamu?»

1. IIpomomxute onpenenenus: ZAKupbl — 3T0

MblLiaa — 3T0 HaTpUECBBIC U KAJIUCBBIC

2. KapOoHOBBIE KHUCIOTBHI U CIIOKHBIE 3(UPBI ABISIOTCS MEXKKIACCOBBIMU CTPYKTYPHBIMU

n3oMmepamu. Hamumure hopmyibl kucioT u 3¢upoB coctaBa C4HsO2 1 Ha30BUTE UX.

3. CKOJIbKO TOHH MbLJJa MOXKHO MOJYy4dUTh U3 445 TOHH TpHUCTeapaTa, €Cld €ro BBIXO/I

coctasisaeT 75 %?

Pemienne:
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4. CKOIBKO KHWJIOrpaMMOB MIHLICPHHA MOXHO IIOJYYUThH M3 TPUOJICAaTa, €CJIM BBIXOJ €TI0
coctasisieT 80 % OT TEOPETUUECKOTO BBIXOa7

Pemenne:

5. Brruucnure MaccoBnie J0JI1 yrjiae€poaa 1 Kucjiopoaga B MCTUIIIIPOIIaHOAaTeE.

Pemenne:

6. Hamumurte peakuumu ruaposnusa JTuianerara: a) B npucyrctBun HaoSOs4, 6) B
npucyrctBur KOH u Ha30BHUTE NPOYKTHI pEaKLUN:

A)
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b)

B dyem otnnume KUCIOTHOTO M HIEIOYHOTO rujipoiu3a? [loueMy mienouHoi ruaposns >KUpoB

HA3bIBAIOT OMBLUICHUEM?

7. Hanumurte CTpyKTypHYIO (BOpMyny CIOKHOTO 3¢upa, 00pa30BaHHOTO TIHIIEPHUHOM H
KHCJIOTaMH: MacIIsSTHON (OyTaHOBOI1), OJICMHOBOW M CTEAPHUHOBOM.

Kak mokazate, 94TO B COCTaB 3TOTO YKHMpPa BXOJUT HENpeaeTbHas Kuciaora?

8. I'me mpuMEHSIIOT CIIOKHBIC A(DUPBI U KUPHI?

Cu10:xHbIE 3(PUPBI Kupbi
1 1
2. 2
3. 3
4 4
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Kucnopoaconepxamme opranudeckue coeTuHeHNs.

Tema: CocTaB U CTpOeHHE YIJIEBOIOB.

1. Ilpomomxkure onpeneneHue: Y riaeBogaMm Ha3bIBAIOT OPraHMYECKUE COCAMHEHUS,

UMCHOIIUC

2. Hamummure oOnryro GopMyIy yriieBoI0B:

3. Ha kakue T'pynIbl MOKHO pasaCIMTb YITICBO/JbI, B 3aBUCUMOCTU!

A) OT 4yKcia OCTaTKOB MOHOCAXapH/10B B MOJIEKYJIE

a)

0)

B)

B) oT yKca aToMOB yriieposia B MOHOCaxapH/Ie

a)  TETPO3LI

0)

B)

4. K kakoil rpynie caxapoB OTHOCSITCS CJIEIYIOIIHE BEIIECTBA:

CeH1206 (C6H1005)n

Caxapo3sa

CsH100s5

I enarosi03a

5. Ha pucynkax mnpeicTaBiieHbl HUKINYECKHe (GOpMBbI TNMIOKO3bl U (pykTo3bl. Hamumure
CTPYKTYpHBIE (POPMYIIBI HEMHBIX (OPM ITUX MOHOCAXAPUIOB.

TJIFOKO3a
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HOH,C OH

o)
H OH
H CH,OH
HO H
bpykTOo3a

6. C IIOMOIIBIO KAaY€CTBCHHBIX peaKuHﬁ JOKAXUTE, YTO INIIOKO3a COACPIKUT aJIbACTUIHYIO
rpynny W HECKOJbKO TUAPOKCUIBHBIX TPYIIIL. Vkaxxute BHEITHHE MMPpU3HAKHU OTHUX

peaKuui.

7. Tlon neiictBueM (pepMEHTOB WJIM MUKPOOPTraHM3MOB IIIFOKO3a MOJBEPTaeTcss OPOKEHHUIO.

HpI/IBeI[I/ITC IpUMEPBI CIIUPTOBOIO0 U MOJIOYHOKHCJIOTO 6pO)I(eHI/IH.

A)

B)

8. Kakas macca IIIOKO3BI 06pa3yeTc;1 IIpu (1)OTOCI/IHTC3C, CCJIM JIMCTOBAsA ITIOBCPXHOCTDH

nBeTKa cocrasisier | M 1 cioco6Ha norotuts 0,044 rpamma CO2?

Pemrenmne:
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9. TIlpu rugponuse caxapossl noiaydmwin 540 r cMecu IIIOKO3bI M QpykTo3bl. Omnpenenure
Maccy caxapo3bl, I0JIBEPTHYTOH TUAPOIN3Y.

Pemrenne:

10. Ilepen Bamu psa npespamenuit: CeHi2Qs — C:HsOH — CO:2 — CaCOas.
HanwmuTe Bce ypaBHEHUS peakllny M TaiiTe Ha3BaHUS XUMUYECKHM BEIIECTBAM.

1)

2)

3)

11. MaccoBas nons kpaxmania B kaprodene cocrasisieT 20 %. Paccunraiite Maccy MITIOKO3HI,
KOTOpasi MOXXET OBbITh ToiydeHa u3 Kaprodens maccorr 810 kumiorpammoB. Beixon
MpoAyKTa coctasisieT 75%?7?.

Pemrenne:
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12. Beraucnmre MaccoByIO 0O KUCIOpoa u yriieposa B riroko3e (CsHi206)?

Pemenne:

13. Cvmemramu 100 r 10%-n0ro m 200 r 5%-HOro pacTBOpPOB ITTHOKO3BI.
MaccCOBYIO JIOJIIO YITIEBOJA B MOJIY4E€HHOM PacTBOPE.

Paccunraitite

Pemenne:

14. 2 monp DIOKO3bl pacTBOpwiIM B 98 Moab Boapl. MaccoBas [ois

MOJIYHCHHOM PACTBOPEC paBHA

%.

BCIICCTBA B

Pemrenne:
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OtBer 17%.
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A3oTcoaep:kaiye OpraHnyecKue coeTUHEeHN .
Tema: AMUHBI. AMUHOKHCJI0OTHI. Beaku.

OHpGI[CHeHI/IeI AMHHaMH Ha3BIBalOT OpPraHn4CCKUC IMPOU3BOJHBIC aMMHAKA, B KOTOPBIX

1. TIpuseaute npuMephl pa3aIMYHbIX TUIIOB AMMHOB M HA30BHUTE MX:

a) epBUYHBINA aMUH

0) BTOpUYHBIN aMUH

B) TPETUYHBIA aMUH

T') apOMaTHYECKUE aMUHBI

2. Kaxoe u3 yTBep»IEHHH IPaBUILHOE?
A) AMuHBI, B KOTOPBIX aMUHOTPYIINA CBA3aHa HEMOCPEACTBEHHO C ApPOMATUYECKUM

KOJIBIIOM, Ha3bIBAIOT apOMATHUCCKUMH.
b) AMuHBI, cofepKalre B CBOEM COCTABE APOMATHYECKOE KOJIbIIO, HA3bIBAIOT

ApOMATHUYCCKUMMU.

OrtBerT:
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3. Hanmmmure crpykrypHblie popmynsl amuHoB coctaa C4HiiN u HazoBuUTE HX:

4. Tlpu cropanuu MEPBMYHOIO aMHHa Maccoi 62 rpamma oOpasosanoch 88 rpammos CO2 u

90 rpammoB H20. Haitnure popmyny amuna.

Pemenne:
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5. Hanwmmmwmre peakiun nonyaenust anminaa u3 merana (CHs — CsHsNH?).

1)

2)

3)

4)

6. JlekapcTBEHHBIH MpEMapar napaneToMosl MOXKHO MOJTYIUTh [0 CXEME:

&

1)
2)
3)

4)

5)

OH
CHy-c?°2
Cl, HNO4 NaOH, t° X [H] X >cl + Hl
Fecls 1 H,s0, 2 3 4
M-U30MEP
NH-C-CH3
o)

acpynTe 3Ty CXEMY M HA30BUTE OPTaHUYECKHE BEIIeCTBA X1 — X4.

P
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7. JlexapcTBEHHBIN MpeMapar aHECTE3UH MOXKHO TIOJIYYHTh [0 CXEME:

CHs,

X KM C,H;OH, HSO
| HNO3, H,SO,4 X1 t0n04 X 225 S0, X, [H] aHeCTe3MH
=

I-U30Mep

Pacmmdpyiite 3Ty cXemy U Ha30BHTE OpraHUYecKe BeniecTBa Xi — Xa.
Ilonckaska: Ha3BaHHE aHECTE3UHA — ITUII-NApa-aMUHOOEH30aT.

1)

2)

3)

4)

8. TIpomomkuTe ONpeneneHns: AMHHOKHCIOTHI — 3TO

IlenTuae! — 310

beaxaMu Ha3bIBaOT HIPpUPOAHBIC ITOJIMMECPBI, COCTOAIINC

9. Hanwmure peakuun aMuHoykcycHo kuciotsl ¢ NaOH, HCI, H2SO4

1))

2)

3)

10.Hannmure ypaBHeHWe peakiuu oOpa3soBaHMS TPUIIENTHAA W3 IWIMHA, AlaHWHA WU
(eHnnanaHuHa.

llB KaKUX COCAUHCHUAX IMPUCYTCTBYCT NICUTUAHAA CBA3b!: a) TJIFOKO3a,
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0) ciupT; B) IMLEPHH; I') Kpaxmal; 1) OeNoK; €) TunenTua?

OrtBerT:

12.11pu kakux ycI0BHAX NPOMCXOAUT KOAryJsus OesKa?

Berpsixuanue | Harpesanue Pentrenosckoe Y® ocsemenne
YenoBus 00yueHue
13. Acnapram (xox E951) — 3amenmTens caxapa, KOTOPHIH LIMPOKO HCIOJB3YETCSA B

MHAIIEBOM MPOMBINUIEHHOCTH JUISl NOJICIAIIMBAHUS HAIIMTKOB, JKEBATEIBHOM PE3UHKU U
3yOHO# nacTel. [lo XuMHUYeckoMy CTpoeHuto acnapraMm — qunentua. Hanummure peakiuio

TuapoJM3a acrapraMa:

@)

0 H,0, H
NH,-CH-C -NH -CH -COOCH3
CH; CH,
COOH
acnapram
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Tema: IIpo6.ieMbl 3alIIUTHI OKPYKAIOLIEH cpeabl.

1. Ha3zoBuTe BellecTBa, KOTOPbIE COAECPKATHCS B BHIXJIOIHBIX [a3aX aBTOMOOMIIEH.

2. Kakue peakuuu MOTYT IPOUCXOJUTh B KaTATUTUUECKUX (PUIIBTPAX BBIXJIOMHBIX I'a30B
aBTOMOOMIIEH?

3. Yto TaKoe «KUCIOTHBIA JOXKIb»?

4. Kakue BeniecTna SABJISIOTCS MPUUYNHON KUCIOTHBIX JOKIEH?

5. Yo Takoe «IapHUKOBBIHN 3P herT»?

6. Kakue BemectBa B arMocepe BBI3bIBAIOT MAPHUKOBBIN A PexT?

7. Ha3oBuTe BelecTBa, KOTOPhIC pa3pylialoT 030HOBBIHN CJION B aTMocdepe
3emnu?

8. Kakue MOCJICACTBUA MOT'YT OBITh IIpU pa3pymieHuu 030HOBOT'O cios?

9.Kakwue BemecTBa oOpa3yroTcs, a Kakue pacxoaytorces mpu GoTocuHTe3e?

doTocunTe3

BemecTBa, KOTOpbIE YAAISIOTCS U3 BemiecTBa, KOTOpBIE MOCTYMAIOT B
arMocdepsl arMocdepy
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10. Kak mpoucxXoauT KpyroBopoT yriiepoja B npupojie?

BOITPOCBI K TEKYIIEMY KOHTPOJIIO

Tema: «IIpeamer u 3agaun xumuu. BenjecTBa u X CBOMCTBA.

AN e

7.

Yto Takoe XUMHUS

Kaxkwue BrI 3HaeTe Bemecrna?

Kakue gusnyeckue cBoiicTBa UMEIOT BEIIECTBA, IPUMEPHI?

Yto Tako€ XMMHUYECKHE CBOMCTBA?

Uro Takoe sBIICHUE, U KaKUe OHU OBIBAFOT?

Kakwue siBnenus Ha3zbiBaloTcs pusnueckue, kakue XuMuieckue?

Kaxkue 310 siBinenus (puznueckue wiv XUMUYECKHe): a) TUIAaBJICHUE Cephl?

0) ropeHue ceprl? B) HCTIApEHHE BOBI? T) TUIaBJICHUE Jbaa?

Tema: «Ilepuognyeckas cucteMa xumudeckux snemMeHToB [[.M. MenneneeBay.

1. KT0 M KOrjja OTKpbU1 NEPUOINYECKUI 3aKOH?

2. Yro cumran .M. MenaeneeB 11aBHOM XapaKTEPUCTUKOH drieMeHTa?

3. B kaxom nopsiake pacnosioxui .M. MenneneeB Bce 371eMEHThI?

4. Kak copmynuponan J[.1. Menzenees nepuoanuecKuii 3aKoH?

5. UYro sBnseTcs rpa@uYecKUM BBIpAKECHUEM TTEPHOIUIECKOTO 3aKOHA?

6. CKOJIBKO IEPUOJOB U CKOJIBKO I'PYII B IEPUOIUUYECKON cUCTEME?

7. Uro Takoe nepuoa? Kakue nepuoapl SBISIOTCS MaJIbIMH M KaKUe
oonbIINMU?

8. Kak u3MeHsI0TCs CBOKWCTBA 2JIEMEHTOB B IIEPHOIaX CJIeBa Ha IPABO.

9. Yro Ttakoe rpynna?

10. I3 kakux NOATrpyII COCTOUT KaxKJ1asi rpynna NepruoguIecKol CUCTEMBI?
11. Kak u3MeHSIOTCS CBOMCTBA AJIEMEHTOB B INIaBHBIX MOATpyImnax?

Tema: «Buabl XUMHYECKOM CBS3H. KoBanenTHas cBI3b».

)
2)
3)
4)
S)
6)

Yrto Takoe XUMHYECKAs CBSA3b?

Kakne ocHOBHEIE BHIALI XMMHYECKON CBA3U BEI 3HaeTe?

B kakux Moyekynax CymiecTByeT KOBaJleHTHasl CBSI3b?

Uto siBsieTcsi MPUYMHON 00pa30BaHUs KOBaJICHTHON CBS3U?
Yto Takoe KOBaJIEHTHAS CBI3b?

Yro Takoe cBsa3u?
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7) UYro Takoe oguHapHbIe (IIPOCThIE CBA3H)?

8) Kakas cBs3b Ha3bIBaeTCsi ABOMHON U KaKast —TPONHOM?

9) Kakue cBs31 Ha3bIBalOTCSI KPATHBIMU CBSA3SIMU?

10)  Yto Takoe cBsa3u? Kakue a1eKTpoHbl MOTYT Y4acTBOBaTh B UX
obOpazoBaHUU?

11) Yo Takoe HenossipHast CBA3b?

12)  Yto Takoe nossipHast CBsI3b?

Tema: «Ilonarue o pactBopax. TenaoBbIe SABICHUS TP PACTBOPEHUH. XUMHUUYECKas

teopus pactBopoB JI.11. MenneneeBa. PacTBOPUMOCTD BEILIECTBY.
1. Uro Takoe pactBopbl? PactBoputens? PacTBopeHHOE BelecTBO?

Kak xnaccudunupyrorcs pacTBOpHI 110 arperaTHOMY COCTOSIHUIO?
Kro 1 xorna cozman xuMmuueckyro (THAPATHYIO) TEOPUIO paCTBOPOB?
Uro Takoe runparsl (cosnbBathl)? I'naparanus (conbaTarus)?
Kakue BemecTsa Ha3bpIBatOTCS KPUCTAIIOTHIPATAMK?
Kaxkue nporieccbl mpoTeKaroT KpUCTALIOTruapaTaMu ?
Uemy paBeH TerioBoi 3 ekt pacTBopeHus?
Uro noka3zpiBaeT KO3()(GUIIHEHT pacTBOPUMOCTH?
Kak nensrcs Beniectsa mo pactsopumoctu? IlpuBeaure npumepsl.
0.  Yrto Takoe HachIEeHHbIE pacTBOpbI? HeHackleHHbIE pacTBOPHI?

= 00N LR W

Tema: «OnpeneneHre OKUCIUTENIbHO-BOCCTAHOBUTENBbHBIX peakuuil. [Ipomecchr
OKHUCJICHUS-BOCCTaHOBIEHUS. OKUCINUTENb U BOCCTAHOBUTEIb.

1) Kakue u3 cnenyrommx peakiuii BISIOTCS OKUCITUTEIBHO-BOCCTAHOBUTEITLHBIMU ?
H2O0—Hat + 021
Cu(OH)2 — CuO + H20
N20s5 + H2 O —HNO:3
CuSO4+ Fe — GeSO4+ Cu
2Ge + 3CL — 2GeCl3
2) YKaxuTe, KAKOW 3JIEMEHT SIBIISICTCS OKHCIUTENIEM U KaKOH BOCCTAHOBUTEIIEM B
CIICYIOITUX PEaKIIUIX:

S+ 02 —»S0O2 Zn + Cl -»ZnCh
3H2 + N2 — 2NH3 Zn + HCl— ZnCl + H21
2A1+3J3 —»3Al); U2+ H2 — 2HCI
3) Jlonuimure ypaBHEHUsI PEAKIIUNA OKHCIUTEISI-BOCCTAHOBUTEIIS.
Ch+ Ge — F2+J—
Ca+C— C+H:—

VYKaXure CTeNeH! OKUCIEHUS 3JIEMEHTOB B MIOJIY4YE€HHBIX MPOTyKTax.
HanwumuTe 31eKTpoHHbIE ypaBHEHUS.
4) Kak u3MEeHSI0TCsl OKUCIIUTENbHBIE CIOCOOHOCTH TaJIOTEHOB MPH Mepexoie oT Gpropa
K Hony?
5) Kak u3MeHsI0Tcs BOCCTAaHOBHUTENIbHBIE CBOMCTBA MIPH MEPEXO0JIE OT JIUTHUSA K
¢bpanuio?

Tema: «OCHOBHEIE MOJIOKCHUS OpFaHHqCCKOﬁ XUMHUN).

1. Yro Takoe opraHuyeckas Xumus?
2. Kakyro BaJIeHTHOCTb UMEET YITIEPOJ BO BCEX OpraHMdeckux coequHeHusx? [louemy?
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3. Oxapaxkrepusyiite I, II, III"® BanenTHbBIE COCTOAHUS aTOMa yIIIEPOJa.

VYKaxkure TUI THOPUIU3AIMHA aTOMHBIX OpOUTael B 3TOM BaJEHTHOM COCTOSTHHH.
[IpuBenuTe npuMepsl.

4. Chopmynupyiite 1-e, 2-¢ u 3-be mosnoxkenue A.M. byrneposa. [Ipusenure
MIPUMEDBI.

5. Yto Takoe romosorudeckue paael? Uto Takoe romosiornyeckasi pa3HoCTb?
[Ipumepsl.

6. HazoBuTe BakHEWIINE KIIACChl OPTraHUYECKUX BEUIECTB, YKaXUTE 001Iue GopMyIibl 1
(bopMyITBI MPOCTEUIINX MPEICTABUTENEH KaXKIO0TO Kilacca.

7. Kakune THIIBI OpraHM4YeCKUX peakuui Bol 3Haere. [Ipumepsl.

BOITPOCBI K KOHTPOJIBHBIM 3AHATUAM
PA3JIEJI: «OCHOBHBIE [TOHATUA 1 3AKOHbBI XUMUN».

KOHTPOJBbHAA PABOTA Nel.
BAPUAHT 1.

1. Knaccudunupyiite 1 Ha30BUTE CIIEAYIOIINE COJU:
Cu(NOs)2, Mg CHB, Ba I2, Zn CHCI, ((Zn CH)2, KHSO4

2. Hanmmwurte MonekyasapHbie U rpaduyeckue GopMyIIbl CISAYIOMNUX CONEH: a)Cynbdar
Kanblus, 0)auruapokcoxiaopun xenesa (1), B)mepmanranar kaaus, T)rugpokapooHaT
MarHus, 11)CyJIb(GUT HATPHS.

3. Knaccudumupyiite cienyromue okcuabl. Hanumure hopmMysbl THAPOKCHAOB, KOTOPbIE
UM COOTBETCTBYIOT: MgO, NO, CO2, Mn207, ZnO, BeO, P20s,
Si0O, SiO2, Na2O, AL20s.

4. Hanumute MonekynspHbie U rpaduueckre GOpMyIbl CISAYIONINX KUCIOT: CEpHUCTAs
KHCIIOTa, a30THAs KUCJIOTa, KpEMHEBas KUCI0Ta, GTOPOBOJIOPOIHAS KHCIOTA, XPOMOBas
KHCIIOTA.

5. HazoBute cneaytomiue ruapokcuasl. Kakue u3 Hux siBisorces menodamu? Kakve u3z Hux

amdoTepubl? Hanmmmre B popme KHCIOT GOopMyITbl aM(POTEPHBIX THAPOKCHIOB.
Fe(OH)2, AI(OH)3, P (OH)2, Ca(OH)2, Mg(OH)2, Cu(OH)2
KOHTPOJBHASA PABOTA Nel.

BAPUAHT 2.
1. Knaccupuuupyiite 1 Ha30BUTE CIIEAYIOLIUE COJIU:

Cu(NOs)2, Mg CHB, Ba I, Zn CHCI, ((Zn CH)2, KHSO4
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Hanummre MonekynspHbie u rpadudeckrie GopMyibl CASAYIONINX CONCH: a)cyabdar
KajbIus, 0)muruapokcoxiopu xenesa (II), B)mepmanranar kanus, r)rugpokapOoHar
Marsus, 1)Cyiab(uT HaTpHUsL.

. Knmaccupunmpyiite cnenyronme okcuabl. Harmmmmre GopMyssl THAPOKCHIOB, KOTOPbIE
WM COOTBETCTBYIOT: MgO, NO, CO2, Mn207, ZnO, BeO, P20s,

Si0O, SiO2, Na2O, AL20Os.

. Hammmmmre monexynsipabie u rpadudeckue GopMyIibl CIASIYIOMUX KHCIOT: CepHUCTAS
KHCJIOTa, a30THAsI KUCJIOTa, KpEMHEBask KUCII0Ta, (PTOPOBOIOPOIHAS KHCIOTA, XPOMOBas
KHCIIOTA.

. HazoBure crnenyronue runpoxcunsl. Kakue n3 Hux siBisttores menodamu? Kakue us Hu3
Hux amdorepubl? Hanuiure B popme KUCIOT PopMyInbl aM(pOTEPHBIX THIPOKCHUIOB.

Fe(OH)2, AI(OH)3, P (OH)2, Ca(OH)2, Mg(OH)2, Cu(OH):

KOHTPOJBbHAA PABOTA Nel.

BAPUAHT 3.
. Knmaccudumnupyiite 1 Ha30BUTE CIICTYIOIINE COJIH:
Mg(HSO4)2, CaHPO4, Cul2, NaH2PO4, AI(CH)2CI, (CeOH)2S04
Hanwmure monexynsipabie U rpaduyeckre GopMyIibl CIEAYIOMIUX CONCH:
a)ruapocynbdar MUHKa, 0)ruapocyibdar HaTpusl, B)CYIbdaT aTlOMUHUS,
T)TUIPOCYITb(UT MarHus, 1)HUTPUT HATPHSL.
. Knaccupunmpyiite cienyronme okcuabl. Hanumure GpopMyssl THIPOKCHIOB, KOTOPBIE
UM COOTBETCTBYIOT: CO, SOs3, BaO, CI>0O7, ZnO, BeO,
P20s, CL03, AI2O3, CLO.
. Hammmure MonekynsipHbie u rpadudeckue GopMylibl CIASIYIONUX KHCIOT: MapraHIloBast
KHCJIOTA, a30THCTasi KUCJIOTA, IUXPOMOBAs KMCIIOTA, YrOJIbHAs KUCIOTa, (hochopHas
KHCJIOTA.
. Hasoswure cnenyromue ruapokcuabl. Kakue u3 Hux sBisitorcst menoyamu? Kakue u3 HUX
amdoTepubl? Hamuiute B popme kucnot Gopmynbl aMmpOTEPHBIX THIAPOKCUIOB.

Fe(OH)2, KOH, Be (OH)2, Ba(OH)2, Zn(OH)2, Ca(OH)2, Co(OH)s.

KOHTPOJIbHAA PABOTA Nel.

BAPUAHT 4.
. Knaccupunupyiite 1 Ha30BUTE CIIEAYIOLIUE COJINU:

Mg(HSO4)2, CaHPO4, Cul2, NaH2PO4, AI(CH)2CI, (FeOH)2S04
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Hanummre MonexkynspHsie u rpaduyeckue GopMyinbl CIEAYIOINX COJICH:
a)ruipocynb(ar MUHKa, 0)ruapocynb(ar HaTpHsl, B)CYIb}aT aTroMUHNS,
T)TUAPOCYIb(PUT MArHUs, 1)HUTPUT HATPHSL.

. Knmaccupunmpyiite cnenyronme okcuabl. Harmmmmre GopMyssl THAPOKCHIOB, KOTOPbIE
WM COOTBETCTBYIOT: CO2, SOs3, BaO, CI207, ZnO, P20s,
CLOs, ALO3, K20.

. Hammmmre monexynspabie u rpadudeckue GopMyInbl CISIYIOIUX KHCIOT:
CEpOBOJIOPOJIHAS KUCIIOTA, MapraHiloBasi KUCJIOTa, a30TUCTAast KUCII0Ta, YroJbHas
KHCII0Ta, hocopHas KUCIOTA.

. Hazoswure cnexyromue ruapoxcuasl. Kakue u3 Hux spisitorcst menodamu? Kakue u3 HIX
am¢oTepHbl? Hanumute B popme kucnot Gopmyiibl aM(pOTEPHBIX THIAPOKCHUIOB.

Ca(OH)2, NaOH, Be (OH)2, Ba(OH)2, Zn(OH)2, Cu(OH)2, Co(OH)..

PA3JIEJT: «[IEPUOJUYECKUI 3AKOH U
HNEPUOANYECKASA CUCTEMA DJIEMEHTOB».

KOHTPOJBbHAA PABOTA Ne2.
BAPUAHT 2.
. BbruncnuTe 4nciao HEUTPOHOB, KOTOPBIE COJIEPXKAT sIIpa ATOMOB:
Cl, Na, Zn, Bv, K
. Hamummre GpopMynsl clieyrommx conei:
a)cynb(dara KaabIus,
0)rugpokapOoHaTa HaTpus,
B)IUTHApOKCcOXIopuaa sxkenesa (1)
r)auruapodocdara xKanus,
J)HUTpaTa aJTlOMUHUS,
e)aurunapodocdara meau (1)
CocraButh ux rpaduueckue Gopmymbl.
. K xakomy kiaccy coenunenuit otHocstcs cieaytouue Bemectsa: HiPO4,C1207, Al2Ss,
FeSO4, BaCl2, AgNO3, Ca(HCO3)2, Cu(HSO3)2, B203, ZnO, KoHPO4, Ca(OH)B,
CrOH(NOs3)2, H2NOs, (CH3COO0):2Ca
HazoBute »TH BemiecTna.
. 3aKOHYHTE CXeMY CIEAYIOIIEro B3auMOACHCTBUS:

HN+H Cl —»

67



10.
11.
12.

13.

14.

Kaxoii atoMm siBiisieTcst JOHOPOM U KaKOM akIENTOpOM 3IeKTpOHOB? UTO Takoe JOHOPHO-
aKLENTOpHas CBS3b?

Hanbt hopmynst okcuaos: CO2, Cr203, K20, ZnO, SO2,MnO, Mn207, FeO, Fe203, CuO,
CaO, CrO3, N203, N20Os, BaO, MgO, SO3, B203, MnO:2, BeO, Mn203. Kakue u3 Hux
OCHOBHBIE, KaKHe KUCIIOTHBIC, a Kakue amdorepHble? Hamumure nx rpadgudeckue
(hopMyIbL.

HanumuTe ux snexkTpoHHbIE (OPMYITBI aTOMOB € TIOPSIIKOBBIMUA HOMepamu 17 u 35.
[Ipuponnsriii xsop coctout u3 aromoB  Cl Ha 75,4% u u3 aromoB u3  Cl Ha 24,6 %.

BerarciuTe OTHOCUTENHHYIO aTOMHYIO Maccy XJjiopa. UTo Ha3bIBAETCS H30TOTIAMHU ?
Kaxoit anemeHT 0osiee aKTUBHBIN HEMETAILI:

a)yIaepoJI WK a30T

0)docdop mm azor

B)KpEMHUI WIIH cepa

T)XJI0p Wiu 6pom?

[Touemy? OObsICHUTE C TOMOIIBIO TOJIOKEHHSI B IEPHUOANUYECKON CHCTEME CTPOEHUS X
aTOMOB.

VYkaxkute KUCIoTHbIE ocTaTtku cieayromux kuciot: H3POs, H2S,H2SOs3, HNO2, H2COs,
HCI. Hanumure nx Ha3BaHUsL.

Uem pa3nuvaroTcs siapa arTOMOB M H30TOIOB: a)4MCIIOM IIPOTOHOB; 0)4MCIIOM HEHTPOHOB?
B kakom atome 3anonusiercs P — noxypoBens: a)Mg, 6)Zn, B)AL 1)Fe?

B kakoM U3 npennoKeHHbIX PSAIOB AIEMEHTOB CPOJICTBO K 3JIEKTPOHY BO3pacTaeT (cieBa
HaIpaso).

1. Hi - Na—K—Rb

2. S —»Se—Ge—Po

3. Si—»P—-S—CI

4. O->N—-C—B?

B kaxoii 13 npuBeIEHHBIX MOJIEKYJ MPEUMYIIECTBEHHO HOHHAS CBA3b?

1.BeCl, 2.ZnClz, 3.NaCl, 4.CCls?

BoopoHbie coemMHeHNs KAKOTo 3JIEMEHTa CKIIOHHBI K 00pa30BaHUIO BOIOPOTHBIX
cesseit: 1. J, 2.C, 3.Si1, 4.P, 5.N?

Ca — CaCl — Ca — Ca(OH)2 — CaCO3; — Ca(HCO3)2 — CaCO3 —CaClz
HCI: Ag, Ca, CuO, Fe203, Cu, H2SO4

KOH: Cu, H3POs4, SiO2, Al + H20, Zn(OH)2, Mg(OH)2, NaNOs.

KOHTPOJIbHAA PABOTA Ne2.
BAPHMAHT 5.
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HazoBute 31eMeHTBI, aTOMBI KOTOPBIX UMEIOT 3JICKTPOHHBIC KOHPUTYpAITUU
152282 2p® 382 3p°4S u 152282 2p°3S'
VYkaxure, B kKakux nepuoaax tadmuisl .M. MenneneeBa oun HaxoasTcs. Yto
Ha3bIBAETCS MEPUOJIOM?
Ckomnbko 6 (curma) u 1 (1im) cBsizeit B Mosiekynax anerusieHa C2Hz u azora. Hanumure
cXeMy 00pa30BaHMs TUX MOJICKYII C Y4ETOM B3aMMOJICHCTBHS MX 3JICKTPOHHBIX
opOuTanei.
Ornpenenute TUTT XUMUYECKOU CBsi3u B Mosiekynax: N2, N2Os, CasN2, Nal, Brz, NHs. Uto
TaKO€ XUMUYECKas CBA3b?
Hanumure snekTporHbie GOpMYIbl aTOMOB a30Ta, CephI, yIiepoaa. YKaXuTe, K KaKOMY
ANIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXKJIBIN W3 dTUX JIEMEHTOB.
Hanumure HazBanus ciaenyronux coequnennii: NaH2POa4, H2SO4, H2SO3, HNO2, AICI3,
Al2(S04)3, K3PO4, Fe203, KeHPO4, CuOHCI, Na2Si03, Cu(H2PO4)2, Cu(HSO3)2,KCIOs3,
AgNO3, HoMnO4, HMnOs4, AL2O3, NaxS, SO2, KHCO3, Fe(CH)s, P20s.
CocraButh ux rpadpuueckre GopmMybl.
3aKOHYMUTE CXEMY CIICIYIOIIETO B3aUMOICUCTBUS:
H
H:P: +OH" —
H
Kaxkoii atoM siBisieTCsi JOHOPOM U KaKOW aKIENTOPOM IEKTPOHOB? YUTO Takoe TOHOPHO-
aKIIeTITOPHAs CBSI3b?
Hamumure hopmysbl BemecTB U ux rpadudecKkrue n300paeHus:
a)CEpHHCTas KHCIIOTa
0)a3oTHCTas KUCI0Ta
B)XJIOpHAsI KUCJIOTa
r)okcua cepsl (VI)
nm)okcua mapranma (VII)
e)ruapokeu xenesa (I11)
x)auruapodocdar KalblIus
3)TUAPOKCOCYNb(AT ATFOMUHHUS
Kakue sneMeHTapHbIe YacTUIIBI BXOAST B cocTaB aroMa? OMUIIHTE (XapaKTepUu3ynTe) ux
CBOICTBA.
Kakoit u3 1Byx sneMeHTOB 00Jiee akKTUBHBIN HeMeTasu1?

a) C mm Si
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10.

I1.

12.

13.
14.

0) Cl wm J

B) N unu As

UYro Ha3pIBaeTCS HEMETAIIUYHOCTHIO?

VY kakoro aroma cujibHEE BbIPKEHbI MeTaJUIMUecKHe cBolicTBa? CTpoeHue
SHEPreTHYECKUX YPOBHEMN:

1) 387 3p% 2)  4%% 3) 3S% 3p, 4)  3a'%

OTBeTbTe, HCXOAS U3 TOJTHBIX AIIEKTPOHHBIX (HOPMYII aTOMOB.

VYKaxxute KHUCIOTHBIE ocTaTku chemayronumx kucinoT: H2SO4, HNOs, H2COs3, HzS, H3POu,
CH3COOH. HazoBute ux.

Hammmmre 31eKTpoMTHIECKYIO TUCCOIUAIINIO CIIEYIOMINX BEIECTB:

1) Zn(OH)2=>

2) Al(SO4); =>

3) Ba(OH):=>

4) KoHPOs=>

H2S04: NaCl, CO2, Ba(NOs3)2, KOH, Cu, Al, H3PO4, Ke203

mens HuUTpar mena(ll) oxcua memu(Il) cynsdar memu(Ill) ruapoxcun memu (11)

ruapokcoxiopuamenu(Il)  xmopua memu(Il) wmenp.

KOHTPOJIDbHASA PABOTA Ne2.
BAPHAHT 4.

. HamummuTe snekrponHsle U rpadguueckue GopmyIibl MOJIEKY cienyomux Bemects: CHa,

N2, C2Hs, O2, C2Hz, C2Ha.

VYkazare - (curma) u m — (1K) CBSI3M.

Kakoe uucino HeUTpoHOB coaepKUTCs B atomax ciaeayromux uzoronos: Cu  CI, N .
Yro Ha3BIBaeTCSA M30TOIIAMU?

Kakoii Tumn KkoBajeHTHOM CBSI3U — NOJISIPHAs WM HEMOJSIpHAs — B MOJIEKYJIaX CIEAYIOLIUX
Bentects: CHa, H2S, HF, OF2, CO, SOs3, Cl,, Ha.

UTo Ha3bpIBa€TCS KOBAJICHTHOM MOJISIPHOM CBA3BIO U KOBAJIEHTHOW HEMOJIIPHOM CBSA3BIO?
Omnpenenure NOJOKEHUE ITEMEHTOB B MIEPUOUUECKON cucTeMe (TIepHOJI, TPYIINa,
MOJITPYIINA) TIO ANEKTPOHHBIM (hOopMyIiam:

a) 182 2S8%2P° 38’

0) 152 2S22P% 352 3P®3d!? 482 4pP°

B) 15?282 2p*

Hanwumure hopmysisl BemecTB U UX rpaduyeckue n300pakeHus:
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6.

7.

8.

9.

10.

11.

12.

a) xjopun xenesa (I11)
0)ruapocynbdur meau (11)
B)HUTpAT AJIFOMUHHUS
r)pocdopHas KUciIoTa
J)YroJibHasi KMCIIoTa
e)ruapodocdaT KaabIusl.

Hanummmre o ogHo# dopmyie:

a) KHCJIOTHOTO OKCHJIa J)cpenHen conu
0)aM(OTEepHOTO OKCHIA €)KUCIION CoNun

B)OCHOBHOTO OKCHA ’K)HEPAaCTBOPUMOTO OCHOBAHUS
I')OE€CKUCIOPOTHON KHCIIOTHI 3)IIETOYH

HanummTe Ha3BaHMS 3TUX BEIIECTR.

Kakoii anemeHT Oosiee aKTUBHBIN MeTaILT:

a) HaTpUi Wi pyouauii

0) KaJIuii WJIA CKaHIUH

B)II€3UH WM KaTHii?

[Touemy? OOBSICHUTE C TTOMOIIBIO TIOJIOKEHUSI UX B TIEPUOIUUECKON CUCTEME U CTPOCHHUS

UX aTOMOB.

K xakomy kiaccy coenunenuid otHocstea cienytomue Bemectsa: NaHCOs3, H2COs

Ba(OH)z, CuS, Fe203, H2S, H3PO4, Ca(H2PO4)2, (MgOH)2S04, CU(OH)NOs3, KCIO3,

(CuOH)2C0s3, Pb(NO3)2, CaHPO4, Fe(OH)3, KNO2,KHCOs3, Al2S3, HNO3, H2SO4

Ha3zoBuTe 3TH BelecTBa M HAIUIIUTE.

B kakoii MoJIeKyIie CTerieHb OKHCIICHHS MJIEMEHTa PaBHA HYJIIO, @ BAICHTHOCTh —

CIUHUIIC:

DHCI, 2) N2, 3)CL, 4)NH3?

Mornekyna kakoro BemiecTBa oopasyet Bogopoansie csizu: 1)CHa, 2)HBv, 3)HaSe,

4)HF?

Uto Takoe BOJIOpOIHAS CBS3b?

B kakoM HampaBleHUU U3MEHSETCS XapaKTep XUMHUECKOU CBS3H B PALIY:

NaCl — MgCl> — AICl3 — SiCu — PCls — SCl: — Cb

1) WoOHHas CBS3b NMEPEXOAUT B MOJSPHYIO KOBAJICHTHYIO, 3aT€M B HEMOJSAPHYIO; 2)
XapakTep CBS3U HE U3MEHSETCS; 3) HOHHAS CBS3b MEPEXOJNT B HETIONSPHYIO, 3aTEM B
MOJIAPHYIO; 4) TONsSpHasi KOBaJICHTHAs! CBsI3b MIEPEXOIUT B HETOJSPHYIO.

CO2 — Ca(HCO3)2 — CaCO3 — CaCl, — Ca— Ca(OH)2 —»CaCO3;—CaClz

Hanwucare cTpykTypHbIe U 2nekTpoHHbIe popmynbl CO2 u CO.
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13.

10.

NaOH: Ca, H3POs, SiO2, H20, AICL;, Al(OH)s, K2SO4, Mg(OH)a, Al — H20.

PA3IEJI: «TUIIBI KPUCTAJJIMYECKUX PEHIETOK 11 PACTBOPLI».

KOHTPOJBbHAA PABOTA Ne3.
BAPUAHT 1.

. Onpenenutsb creneHb okuciaeHus MeMenToB B coeaunenusx: CH3:OH, HCOOH, H20z,

H20, NH4NOs3, CaH2, H2CO3, Cu(NO3)2, NO, NO2, CH4, NH3, NHa4, Ha.
VYKazarh TUIT KPUCTAJUIMYECKUX PEHIETOK B CIEAYIOIIMX COeANHEHUIX: X2, B, Zn, Fe,

rpadut, CCz, CC, CaClz, SO2, HCI, Z2, B, Hs.

. quy PaBHbI BAJICHTHOCTHU aTOMOB CJICAYIOIIUX 3JICMCHTOB B OCHOBHOM U B BO3MOXKHBIX

BO30YXJICHHBIX COCTOSHUSX:

a) amoMuHuR Al;
0) cepa S.
Kakue pactBopbl Ha3zbIBatOTCs OyhepHBIMEU?

[To xakoit hopmyre BEIUUCTAIOT OYPEPHYIO eMKOCTh MIET0UH?

B opranuzme yenoBeka BHYTPUBEHHO HEJIb3sSI BBOAUTH OOJIBIIOE KOJIMYECTBO:
Q)TUTMIOTOHUYECKOTO U O)THIIEPTOHMYECKOTO PacTBOPA, TaK KaK B pe3yybTare a)
ocMmoca u 0) 0CMOCa MOKET TIPOU30UTH COOTBETCTBEHHO a)

u 0) SPUTPOLIUTOB KPOBHU.

K pactBopy cosstHOM KuCI0THI 00beMoM 260 M1 tutoTHOCTHIO (p =1,12 1/MIT) € MaccoBoOM
nonerr HCI paBHoit 24% no6asmmm 300 ma H20. Onpenenuts maccoByro oo HCI B
MOJIy4€HHOM pPacTBOpeE.

Onpenenurte MOJSPHYIO KOHIIEHTPALIMIO PACTBOPA, MOJYYEHHOTO MPU PACTBOPEHUU
cynbdara Hatpus maccoit 42,6 T B Boge Maccoit 3001, eciu MmIOTHOCTh MOTYYEHHOTO
pactBopa paBHa 1,12 r/mMM.

Kakoii 00beM pacTBOpa CEpHOM KHCIOTHI INIOTHOCTHIO 1,8 /M1 ¢ MaccoBoit goneit H2SO4
88% Hazo B3ATH VI MPUTOTOBJICHUS pacTBOpa KUCIOTHI 00beMoM 300 MIT M MIIOTHOCTHIO
1,3 /M1 ¢ maccoBoit goaeit H2SO4 40%?

VYKaxuTe CTENeH! OKUCIEHHS CleAyomuX aeMenToB: a) P 0) Cu. Ykaxkure HuU3IIME,
BBICIIME U IPOMEXKYTOUYHBIE CTETIEHH OKHUcieHus. [IpuBenure npumMepsl
COOTBETCTBYIOIIHNX COEAMHEHUMN.

KOHTPOJIbHAA PABOTA Ne3.
BAPUAHT 2.

. YKaxuTe THN KpUcTainueckou pemerku ciaenyronux Bemects: NaCl, Ge, Fe, Ag, P4, C

(anmma3), Kr, Oz, CO2, B, Ar, C2Hs, CaF2, KOH, SiC.
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. Uemy paBHBI BaJICHTHOCTb aTOMOB CJIEYIOIIMX 3JIEMEHTOB B OCHOBHOM U B BO3MOYKHBIX
BO30YXKJICHHBIX COCTOSIHUSX:

a)IIMHKa Zn;

0)docdopa P.

. Onpenenuts CTENIEHb OKHUCIICHUS YIIEMEHTOB B CIICAYIOIINX COCANHEHHSIX:

02, O3, Br2, Mn2O7, CrOs, PCIs, CCls, C2Ha, HCIO2, HCIO2, HCIO2, HCIO4, NH4ClI,
CaHPO4, Fe2(S04)3, K20, Na202, CaHz, CO.

. B 500 mu pactBopa coaepxutcs 20 r THIpOKCHIAa HATPUS. BBIUNCINTD MOJISIPHYIO
KOHIIeHTpaIluio pactBopa NaOH.

. B 200r Boap! pactBopsnu 560 ma NH3 npu HopManbHbIX yeinoBusax. OnpenaenuTsb
MaccoBYIO JIOJIF0O aMMHUaKa B pacTBOPE.

. B 2,5 nBogs! pactBopunu 250 r BaCl2 B pactBope.

. Kaxkyro maccy pactBopa kapOoHara Harpus ¢ MaccoBoit goneit Na2COs3 15% Hano B3sTh
JUI IPUTOTOBJIEHUS pacTBopa oobemoM 120 mut ¢ momnsipHoi KoHIeHTpaueit 0,45

MOJIB/JI.

KOHTPOJBbHAA PABOTA Ne3.

BAPUAHT 6.
. YKaXuTe THI KpUCTaUIMUecKoi pemietku crienayromux Bemect: CaCl, N2, SOs3, H20, C
(anmma3), B,S1, Cu, Ge, Ar, CcHes, CH4, KI, Ss, NaOH, SiC.
. UeMy paBHBI BAJICHTHOCTh aTOMOB CJIEIYIOIIHUX 3JIEMEHTOB B OCHOBHOM U B BO3MOXKHBIX
BO30YXJACHHBIX COCTOSHUAX:
a)yrnepon C
O)cepa S
. Onpenenuts CTeNeHb OKUCICHUS JIEMEHTOB B CIICAYIOIUX COSANHEHUSIX:
N20, N2H4, NH4NO3, Ho, I2, CaC2, KH2PO4, H2ZnO2, Na202, NaH, CH30H, CLO7,
MnO:z, HCIO, HCIO3
. B 152 mn Boztel pacTBOpuiH 8 T ruipokcuaa HaTpusi. OnpeaeauTb MacCoOBYIO JIONIO
NaOH B pactBope.
. B 300 mu Boztel pactBopuiu 33,6 11 xaopoBojgopoa HCl npu H.y. Beraucnuts MaccoByro
nomto HCI B aTOM pactBope.
. Onpenenuts MOJSPHYIO KOHIIEHTPAIIMIO PACTBOPA THAPOKCHIA KaJIUsl C MACCOBOM Jos1ei
KON 14,7% (mnotHOCTH pacTtBopa p =1,135 r/mm).
. B Boge o6semom 200 mi pactBopuiu kpuctamwioruapar CaClz - 6H4O maccoii 25 .

Brrunciauth MaCCOBYIO JOJIIO XJIOpHUJa KaJIbIIHA B IMTOJTYYCHHOM PAaCTBOPEC.
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. Yto Takoe Oydepnas emkocTs?

. Kaxkue pactBops! Ha3bIBatoTcs OyhepupiMu? KakoBo 3HaUeHHE UX B OpraHu3Me.

PA3JIEJT: «KJIACCBI HEOPTAHUYECKUX COEJIMHEHUI .

KOHTPOJBHAA PABOTA Ne4.

BAPUAHT 2.
. Hanummure ypaBHEHUS 3MEKTPOIUTHUECKOW TUCCOLMALIUU CIIEAYIOIINX AIEKTPOIUTOB
Ca(OH)2, Zn(OH)2, Ca(H2PO4)2, H3PO4 (POH)NO:3.
. Hamummre MonexynsipHble, MOTHBIE U COKPAIICHHBIE HOHHBIE YPAaBHEHUSI PEAKIIUU
Mexy BemectBamu: a)Fe2(SO4); +NaOH

6)BaCl2 + Na2S04

. YKaxuTe, KakKue U3 IPUBEICHHBIX cosel noasepratorcs ruaponansy: CuClz, CH3COO
NHa4, NHa4, Naz2S, Al2S3, Al:Ss3, Cs CI, Ag CI, K2SOa.
Hanmmmnre ypaBHeHUs peakuuii ruApOIn3a B COKpAIleHHOW HOHHOM M MOJIHOM MOHHOU U
MOJIEKYIsipHOH (hopmax. Ykaxute pH cpenpl.
. C kakumu U3 IpUBEICHHBIX BemiecTB MoKeT B3aumoaeiictoBath KOH: Cu, H3POs,
Si02, Zn(OH)2, Mg(CH)2, NaNO3, H20, FeCl3
Hanumurte ypaBHEeHHS peakiuii B MOJICKYJISAPHOM, MOJTHOM MOHHOW U COKpPAIIEHHOM
HWOHHOU (hopMax.
. Hanumwvre MonexyasipHble 1 HOHHBIE PEAKLIUH, ITPH IOMOLIY KOTOPBIX MOXKHO
OCYIIECTBUTH CIICYIOIINE TPEBPAILCHUS:
Al - ALO3 —-AL(SO4); — AICl3 — Al(HO3)3s — AI(OH)3 — Na [AI(OH)4]
. C KkakuMu U3 EepeYUCIICHHBIX BenlecTB MokeT B3auMoeictesoBate HCI: Cu, Mg,
AI(OH)3, SiO2, CaCO3, ZnSO4, MnOx.
Hanumure ypaBHeHUs peakuuid B MOJIEKYJISIPHOW, TOJIHOM MOHHOW U COKpPALLIEHHOU
HOHHOH (hopMax.
. a)Haiitu pH pacTBOpOB, B KOTOpBIX KOHLIeHTpauus noHoB [OH] paBHa:
1) [OH]= 1" moms/n
2) [OH] = 1° mons/n
6)onpenenuts PH KoHIIEHTpa1MiO BOAOPOAHBIX HOHOB U THIPOKCH HOHOB B pacTBOpE

HNO3 ¢ monspnoii konuenTpanueit HNOs.

KOHTPOJIbHAA PABOTA Ned.
BAPHMAHT 5.
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. Hanumwure ypaBHEHUS 3NIEKTPOTUTUUECKON TUCCOIMALIUUN AEKTPOoauToB Na2SOs,
K2HPO4, AI(OH)3, H2SO3, Mg OHCI, Ba(HS)2, Mg(OH)..
. Hamummre MonexynsipHble, MOTHBIE U COKPAIICHHBIE HOHHBIC YPAaBHEHUS PEAKIIUU
Mexay BemectBamu: a)NaxCOs +HCI —
0)Ba(NOs3 )2+ NaxSOs—
. YKaxwuTe, Kakue U3 NpUBEACHHBIX cojiel moaseprarorcs ruaponnsy: NH4Cl, NaNOo,
BaClz, NaNO3, KHSO4, BaSOa4.
Hannmmre ypaBHeHUs peakunii ruApOan3a B COKPAlEeHHOM MOHHOW U TIOJIHOM MOHHOW U
MoJIeKynspHO# popmax. Ykaxure pH cpeabl.
. a)Konnenrparus BOZOpPOIHBIX HOHOB PaBHA!
1) [H+] =10 moms/n
2) [H+] =10 moms/n
Haittu konnenTpanuto ruapokcur nvonoB OH™ u pH pactBopa.
6)onpenenuts PH 0,0001 M pactBopa NaOH.
. C Kakumu U3 TPUBEICHHBIX BEMIECTB MOKET B3aumoaeiictBoBath Al203: CO2, KOH,
H2SO4, NaCl. Hanumnre ypaBHEHUS peaklui.
. C KakuMu U3 IEepEeYMCIICHHBIX BEUIECTB MOKET B3auMoeiicTBoBaTh pacTBopKOH:
CuCl:, BaClz, CO2, PbO, HNO:s.
Hanummure noHHbIe U MOJIEKYIISIPHBIC YPaBHEHUS pEAKLIUM.
. Hamummure MonekynsipHble 1 MOHHBIE PEAKIIMH, TPU MOMOIIN KOTOPBIX MOKHO
OCYILIECTBUTD CIEAYIONINE MPEBPAIICHHUS:
Ca — Ca(OH)2 —Ca(CO)3 — CaO — Ca(OH)2 — CaCL> — Ca
. Ilpu nuccoumanuu Kakoro 3MEKTPOIUTa 00pa3yeTcss HauOobIIee YUCIO HOHOB
1)CH3COONa 2) NaxCO3; 3)FeCls 4)Al(SO4)s.
Hanumure ypaBHEeHUS peakiiu, MPU MOMOIIU KOTOPBIX, UCXO U3 YEThIPEX MPOCTHIX
BEIIECTB KaJIMsI M CEPbI, KUCIOPOAA U BOAOPOA, MOKHO TOJTYYUTh TPU CPEAHUE COIIH,
TPHU KHUCIIOTBI U TPU KUCIIBIE COJIH.

PA3JIEJIL: «».

KOHTPOJBbHAA PABOTA Ne5.

BAPUAHT 1.
. Omnpenenure CTENEHN OKUCIEHUS 3JIEMEHTOB B cienyronux coenuuenusx: SO2, H2SOs,
H2S, HNO3, NH3, CuSOs, CuCl, K I, HBr, HMnOs, CO, HCI, HC104, H202, Mg, KCIO:s.

. Kakue u3 NPUBCACHHBIX BCHICCTB SBJIAIOTCSA BOCCTaHOBUTECIIIMU?
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3. TonmGepute KOAGUIUEHTHI U YKAKUTE BOCCTAHOBUTEND U OKUCIIUTENh B YPABHEHUSIX
CHEAYIOIIUX PEAKLIU:
HCl + KMnOs4 —Cl>—MnCl. + KCI +H20
Cl + KOH —KCl + KCIOs + H20
KNO2 + KoCr207+ H2SO4 — KNO3 + Cr2(SO4)3 +K2SO4 +H20
4. K xakoMy THITY OTHOCSITCSI CIIEAYIOIINE OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIHU
(NH4)2Cr207 — N2 +Cr203 +H20
HNO2 — HNO3 + NO + H20
Fe(OH)2 + H20 +O2 — Fe (CH)3
[Ton6epute K03 (HULUEHTHI K KaXKJI0M peaklnu.
5. CocraBbTe cxembl AeKkTpoJin3a pacmiaBoB: a)KBr; 6) NaF.
6. Ilpu npomyckaHuu 31eKTpuyeckoro Toka uepes pactsop NaCl, y karona
BOCCTAHABJIMBAETCA ..., a Y aHOJA OKHUCIISIFOTCSI HOHBHI. .. .
7. Tlpu anexTponuse KaTtoJ sIBISIETCS ... , @ AHOJ ... : a)OKUCIUTENIEM; 0)
BOCCTAaHOBHTEJIEM.
8. BsIpasuTte nponecc OKUCIeHUS:
a) aToMa KaJus B MOH KaJus;
6)uona N™* B mon N*5;
B)uoHa S B atom S°.
9. ATOMBI KaKUX U3 3JIEMEHTOB HE OKUCIISIFOTCSI U HE BOCCTAHABIMBAIOTCSI:
Na, Ne, Ni, Av, Ag, HI, H, F, Fe.
10. BoccTaHOBUTENH SIBISIOTCS ... 3JIEKTPOHOB: a)I0HOpaMU; 0)aKLEeNTOpaMu.
11. YeM MeHbIIIE SHEPTUS HOHU3ALUU, TEM ......... €ro BOCCTaHOBUTEJIbHBIE CBOMCTBA:
a)cimabee; O)cHIIbHEE.
KOHTPOJBbHAA PABOTA Nes.
BAPUAHT 2.
1. Omnpenenure CTENEHU OKUCICHUS 3JIEMEHTOB B CIEAYIOMINX coeanHeHusax: MnOx,
KoMnO4, KMnOs, NH3, PH3, H202, HCI, FeClz, CrCls, K2Cl207.
Kakue 13 nprBeIeHHBIX BEIIECTB SBISIOTCS OKUCIUTEISIMU?
2. TlonGepute K03((HUIHUEHTHI U YKAKUTE BOCCTAHOBUTEHh U OKUCIUTEh B YPAaBHEHUSIX
CHEAYIOIIUX PEAKLIU:
Na2S0O3; + KMnO4 —H2S04—Na2S04 + MnSO4 +K2SO4 +H20
Mg+HNO3; —Mg(NOs3 )2 + N20+ H20
KJ + KClO3 + H2SO4 — J2 +KCI + K2S04 +H20
3. K kakoMy TUIY OTHOCSTCS CIAEAYIOIINE OKUCIUTEIEHO-BOCCTAHOBUTENLHBIE PEAKIINNU:

Cu(NOs3)2 — CuO +NO2 +Q2
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H2S+Na2S03 + H2SOs—S +Na2S0s + H20

Na2SO3 — Na2SO4 + NaxS

[TonGepute K03(h(HUIMEHTHI K KaXKI0H peaKInu.

. Hanummure HyXHBIE cI0Ba BMECTO TOUYEK B MPEAJIOKEHUAX:
a) OKHUCIIUTENN —3TO BEILECTBA, ATOMbI UM HOHBI KOTOPHIX. . .
ANIEKTPOHBI: 1) MPUCOEAUHSIOT; 2) OTAAOT.

0)OKUCTUTENH SBISIOTCA ...

ANIEKTPOHOB: 1)10HOpaMu; 2)aKIENTOPAMH.

. BbIpa3zuTte npoiecc BOCCTaHOBIEHUS:

a) aToMa XJI0pa B XJIOPHUJT HOHA;

0)aToma cepbl B CyIb(GUA HOH;

B)uona meau (Cu™? B atom Meu;

r)uona N B non N*2,

. Ilpu oxucneHnn cTerneHb OKUCICHUS aTOMOB MJTM MOHOB .... )[IOHWXKAETCS; 0)
TTOBBIIIACTCS.

. CocraBbTe cxembl AmekTpon3a paciinaBoB: a)KJ; 6) CuSOs; B)Pb(NO:3)..

. DIeKTpoau3 — 3T0 (Kakoi?) mpoiiecc, KOTOPbIA MPOUCXOAUT (Te?) mpH MpOIyCKaHUH
(dero?) (uepe3 uro?).

KOHTPOJIDbHASA PABOTA Ne5.
BAPHUAHT 1.

1. TlomGepure KOAPPHUIMEHTH M YKAKUTE BOCCTAHOBUTEIb M OKUCIIUTEINb B YPABHEHHIX
CIICAYIOIINX PEAKITHIA:
HCI + KMHO4 —CI2+MnCl2 +KCI +H20
Cl2+ KOH —KCI+KCIOs3 + H20
KNO2 + KoCr207 + H2SO4 — KNO3 +Cr2(SO4 ) +K2SOs+ H20
2. K xakomy THITYy OTHOCSTCS CICAYIOUINE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIvu:
(NH4)2Cr207— N2 + Cr203 + H20
HNO2 — HNOs3 +NO +H20
Fe(OH)2+H20 + O2—Fe(OH)3
[TonGepure K03 HUIMEHTHI K KaXK 10U pEaKIHH.
3. Hamwmmwre ypaBHEHHS dIEKTPOIIH3A:
a)pacmaBa Ca(OH)2
6)pactBopa Na2SOa.
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KOHTPOJBbHAA PABOTA Nes.
BAPUAHT 2.

. Iombepute KOAPUIUEHTHI U YKAKUTE BOCCTAHOBUTENb U OKUCIIUTENh B YPABHEHUSIX
CHEAYIOIIUX PEaKLIH:

Na2S0O3 + KMnO4 +H2S04 —Na2SO4+MnSO4 +K2S0O4 +H20

Mg+ HNO3 —-Mg(NO3)2 +N20 + H20

KI + KCO3 + H2S04 — I +KCI +K2SO4+ H20

. K KaKOMY TUITY OTHOCATCS CICAYIOIIHNEC OKUCINTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN:

Cu(NOs3)2— CuOH + NO2 + O2

H>S+NaxSO3 +H2SO4 — S +Na2S0s +H20
Na2SO3 —NaxS0O4 + NazS

[TonGepute K03(hHULIHEHTHI K KaX 101 peaklnu.
. Hanumwre ypaBHEHUS IEKTPOIN3A:

a)pacruiaBa Kl

6)pactopa Cu(NO3)2.

KOHTPOJIDbHASA PABOTA Ne5.
BAPHUAHT 3.

. Tlombepute KO3hPUINEHTHI U YKAXKKTE BOCCTAHOBHUTENb M OKHCIUTENb B YPABHEHHSIX
CIICIYIOIIMX PEaKIINii:

Mn(NOs3)2 + PbO2 + HNO3 -HMnO4+Pb(NO3)2 +H20

KBv +MnO:2 + H2SO4—Bv2+MnSO4 + KoSO4 + H20

K2S0O3 + KMnOs + H2SO4 — K2SO4 +MnSOs4 + H20

. K KaKOMY TUITY OTHOCATCS CJICAYIOIINEC OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIC PCAKIINN:

NazS + K2Cr207 + H2SO4 — S| +Cr(SO4)3 +Na2SO4 +K2S04 +H20
HNO2—HNO3+ NO + H20
KCIO3 — KC1+ 021
ITon6epure K03 PUIMEHTHI K KaX 101 peakiuH.

. Hanmummre ypaBHEHUS 31€KTpoOIH3a;

a)pacrinaBa KOH

6)pactBopa NiSOu.

. Oxucnenue — 370 ... JIEKTPOHOB aTOMaMH UM HOHAMHU:

a)IPOoLIECC MPUCOEANHEHHUS,;

0)mpoiiecc oTIauu.
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5. Ilpu OKUCIEHUH CTENEHb OKUCIIEHUS] aTOMOB WJIA UOHOB ...
a)IOHMKAETCSI; 0)TIOBBIIIACTCS.
6. BeipaszuTte npoiiecc BOCCTAHOBICHUS:
a)aToMa XJiopa B XJIOPHU/I-UOH;
0)aToma cepbl B CyIb(UI-UOH;
B)uoHa Meu (Cu) B aTOM Meau.
7.0npenenuTe CTEeHN OKUCICHUS AIIEMEHTOB B CIEIYIOIINX COCTUHEHUAX:
SO2; H2S03; H2S; CuSO4; CuCl; Co™; H202; Mg; KCI03; HC1O4

Kaxwne u3 NPUBCACHHBIX BEIICCTB ABJIAIOTCA BOCCTAaHOBHTEIIAMU?

KOHTPOJBbHAA PABOTA Neo.
BAPUAHT 1.
. ITo TepMoxuMHUYIECKOMY ypaBHEHUIO:
Ha(r) + 1|1202(r ) = H20(r), H° =-241,8 x/Ix
Omnpenenute 06beM (H.y.) KUCTOPOA, BCTYIUBIIIETO B PEAKITUIO, €CITH TIPH TOM
BeIAeaua0Ch 120,9 KK TennoThI.
. Cxopocts peaxiuu ipu 20°C pasna 0,1 Monb/n cek, y =2. Omnpenenurte CKOPOCTh
peakuu nipu: a) 0°C; 6) 40°C.
. Kak m3menutcs ckopocts xumuueckoit peakiuu 2CO(r ) + Oz (r) — 2CO2
a) pu noBbIieHNH KoHneHTpanuu CO B 2 pa3za;

0)Ipu MOBBIIIICHUH JAAaBJICHHS Ta30BOM cMecH B 3 pa3za?

KOHTPOJIbHASA PABOTA Ne6.
BAPHUAHT 2.

. Ilo TepMOXUMHUECKOMY YPaBHEHUIO:

S(tB ) + O2( 1) = SO2(1),

H® =- 297 x]JIx

Omnpenenure Maccy cepbl, BCTYNUBIIEH B PEaKIHMIO, €CJIM IPU 3TOM BbIIEINIOCH 59,4
KK TemnoTHI.

. Cxkopocrts peakiuu pu 30°C pasHa 0,01 Monw/n cek, Y =2. Omnpeneaute CKOpOCTbh
peakuuu npu: a) 10°C; 6) 50°C.

. Kak n3menurcs ckopocts xumuueckoit peakunu 2NO + Oz — 2NO2

a) MpH MOBBIIIEHNUU KOHIIEHTPAIMU UCXOIHBIX BEIECTB B 3 pasa;

0)Ipy MOBBIIICHUH JIaBIEHUS ra30BON cMecH B 2 paza’?



KOHTPOJIBbHAA PABOTA Ne6.
BAPUAHT 3.

. ITo TepMOXUMHYECKOMY YPaBHEHUIO:

. Ha(r)+ 1]202( 1) = H20(r), H° =-241,8 x/Ix

Omnpenenure 00beM (H.y.) BOJOPO/A, BCTYITHBIIIETO B PEAKIINIO, €CITH ITPH 3TOM
BBIICTHIIOCH 483,6 KK TEIJIOTHI.

. Bo ckonbko pa3 yBenIMUMTCS CKOPOCTh PEAKLUK MpH NOBbIIeHnH Temneparypsl 0T0°C 1o
40°C, ecnu TemnepaTypHblil kKo3pGuueHT y =27

. Kak u3menurcs cxopocts peakiuu 2SO2 + O2 (r) — 2503 (1)

[Ipu: a) noseimeHnu koHueHTpauuu SO2 B 2 pasza;

0)IpH MOBBIIIEHNHN JJaBJICHUS T'a30BOM cMecH B 2 pa3a?

KOHTPOJBbHAA PABOTA Ne6.
BAPUAHT 4.
. IIo TepMOXMMHUYECKOMY YPaBHEHUIO:

Ha(r) + 1|202(r) = H20(r), H° =-241,8 x/Ix

Omnpenenute 00beM (H.y.) KUCITOPOQ, BCTYIUBIIETO B PEAKITUIO, €CITH TIPH 3TOM
BeiAeaua0ch 120,9 kI TennoThl.

. Cxopocts peakiuu ipu 200C pasHa 0, 1moub/11 cek, y =2. Onpenenure CKOpoCTh
peakmuu nipu: a)0°C; 6)40°C?

. Kak m3menutcs ckopocts peakiuu 2CO(r )+ 02 (r) — 2CO2(r)

npu: a) noBsieHnu KoHneHTpanuu CO2 B 2 paza;

0)Ipu MOBBIIIICHUH JAAaBJICHHS Ta30BOM cMecH B 3 pa3za?

KOHTPOJIbHASA PABOTA Ne6.
BAPUAHT 5.

1. Tlo TepMOXMMHYECKOMY YPaBHEHHMIO:

S(tB ) + O2( r) = SOx(1),

H® =- 297 x]JIx

Omnpenenure Maccy cepbl, BCTYMUBIIEH B PEaKIMIO, €CJIM IPU 3TOM BBIIENNIOCH 59,4

KJ[X TemnoTHI.

2. Cxopoctb peakuuu npu 30°C pasna 0,01 monb/a cek, y =2. Onpenenute CKOpoCTh
peakuuu mpu: a) 10°C; 6) 50°C.

3. Kak usmenurcs ckopoctb xuMuueckoi peakuu 2NO + Oz — 2NO2

a) MY MOBBIIIEHUH KOHIIEHTPALlMU UCXOTHBIX BEIIECTB B 3 pasa;

0)npy MOBBIIICHUH JIaBIEHUS ra30BON cMecH B 2 paza’?
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KOHTPOJIBbHAA PABOTA Ne6.
BAPUAHT 6.

[To TepMOXMMHYECKOMY YPABHEHUIO:
Ha(r) + 1)202( r ) = H20(r), H°® =- 241,8 x/Ix
Omnpenenure 00beM (H.y.) KHCIOPOAA, BCTYITUBILETO B PEAKIINIO, €CIIU TIPU ITOM
BBIICTHIIOCH 483,6 KK TEIJIOTHI.
Bo ckoibKko pa3 yBeIMUMTCS CKOPOCTh PEAKIUK MpH NOBbIIeHnH Temneparypsl 0T0°C 1o
40°C, ecnu TemnepaTypHblil kKo3pGuueHT y =27
Kak m3menutcs ckopocts peakiuu 2SOz + O2 (r) — 2S03(r)
IIpH: a) NOBBILIEHUH KOHLIeHTpauu SO2 B 2 pasa;
0)IpH MOBBIIIEHNHN JJaBJICHUS T'a30BOM cMecH B 2 pa3a?
CKOJIBKO BpEMEHH HY)KHO TIPOBOJIUTH JIEKTPOJIN3 PACTBOPA CEPHOM KHCIOTHI IIPU CHITE
toka 10A, yToObI moMyuuTh 2,267 Bogopoaa (H.y.)?
Kakoe BemiecTBo nposiBIIIET U OKUCIIUTENbHBIE U BOCCTAaHOBUTEIbHBIE cBOMCTBA: 1)H2S;
2)KMnOs4: 3) Ag: 4) S: 5) F2?
BoccranoBurenu SBISIOTCA ........... AJIEKTPOHOB: a)J0OHOpaMU; 0)aKIeNnTOpamMH.
[Ipu BoCcCTaHOBIEHUU CTENIEHb OKUCIICHUS aTOMOB MJIM MOHOB a)TOBBIIIACTCS; O)
MTOHMKAETCA.
Bripazute npoiiecc BOCCTaHOBIIECHUS:
a)aToMa XJiopa B XJIOPH/I-HOH,;
0)aroma cepsl B CYJIbQUI-HOH;
B)noHa Meu (Cu*?) B aTom Mej.
r)uona N*° B non N

UYto Takoe cTaHIapTHHIN ANEKTPOAHBIN OTEHI AN ?

PA3JIEJL: «YTJIEBO/IbI».

KOHTPOJIbHASA PABOTA Ne7.
BAPUAHT 1.

Pacrenue nornotuno B nporecce potocunteza CO2(IV) oovemom 33,6 1 (H.y.). Kakoe
KOJTMYECTBO TITFOKO3bI 00Pa30BaioCh MpU ITOM?
[To cxeme: kpaxman—ritoko3a—I3TaHOI—CO2—Kpaxman

Kakoe konmnuectBo CO2 Ha TpeThel CTaanu, eciau ObLT B3AT KpaxMai Maccoi 243r.
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B pe3ynbrare cniupToBOrO OPOXKEHHUS TIIOKO3BI MOIYYEH 3TaHOJ, KOTOPBIA OKUCIIWIN JI0
kucnoThl. [Ipu aelicTBUM U30BITKA THAPOKApPOOHATA KaIKsl HAa BCIO TIOJYYCHHYIO KUCIOTY
BBIZICNHIICS Ta3 o0beMoM 8,961 (H.y.). Omnpenenure Maccy TIIFOKO3bI, TIOJBEPTIIIYIOCS
OpOKEHHUIO.

CKOJIBKO T. ICHTAIIETHIITITFOKO3BI 00pa3yeTcst u3 18T MII0K03bI, €CITM IPAKTUYSCKUHN
BBIXOJI TIpoiyKTa paBeH 70%?

Uto Takoe MoHOCaxapuabl (10361, KeTo3b1?). [IpumMepsl.

Uro Takoe aucaxapu sl (BOCCTAaHABIMBAIOIINE U HEBOCCTaHaBIMBatomue). [Ipumepsr.

XUMUYECKUE CBOMCTBA KpaxMala.

KOHTPOJBHASA PABOTA Ne7.
BAPUAHT 2.

. Berauciuth Maccy caxapo3sbl, TOJIBEPTIIYIOCS THAPOIU3Y C YIETOM TOTO, UYTO U3
00pa3oBaBIIEHCS TITFOKO3BI TTOJIYd€Ha MOJIOYHAsI KHCIIOTa MacCoi S4T. mpu MaccoBo
noie Berxoaa 60%.

. Beruucnuth Maccy B3STOr0 MeTaHa, €CJM MOJIYUYE€HHBIM IPU €ro pasokKeHUH BOJAOPOIOM
BOCCTAHOBJICHA IIFOKO3a Maccoil 36t

. B pesynprare kuciaorHoro ruapoausa 10r nemiono3sl Noaydin 5,2 TIHOKO3bI.
CKOJIBKO MPOLIEHTOB 3TO COCTABJISIET OT TEOPETUUECKH PACCUYMTAHHOTO KoJIrdecTBa?

. Ilpu HarpeBaHum pacTBOpPa IIIOKO3bI C TOIYOBIM 0CAJIKOM I'MAPOKCHIA MEIU IIBET OCAaIKa
M3MeHMIICS Ha KpacHblil. CocTaBbTe ypaBHEHUS PEAKLIUU U BBIYUCIUTE MACCy
MOJY4EHHOTO 0CaJIKa, €CJIM TIII0K03a B3siTa Maccoi 18T.

. Kax nonpasnensrorcss MOHOCaxapHabl 10 YUCIY YIJIEPOJHBIX aTOMOB (ACUMMETPUYECKUE
aTOMBI).

. X¥MH4YeCKHe CBOMCTBA Kpaxmaia.

. B yem oTanuue 1eaaroa036l OT KanMaHa?

KOHTPOJBHAS PABOTA Ne7.
BAPUAHT 4.
Brruncnuth Maccy caxapo3bl, MOABEPrIIYIOCS THUAPOIU3Y C YIETOM TOTO, UTO U3
o0pa3oBaBIIIeiics ITIOKO3bI MOJTYyYeHa MOJIOYHAsI KUCI0Ta MAacCoi S4T. MpH MacCcoBOU
noiie Beixoaa 60%.
BrruncnuTe Maccy B3SITOTO METaHa, €CIIH MOJIYYEHHBIM NP €ro pa3jokKeHUH BOJIOPOIOM

BOCCTAHOBJICHA ITIFOKO3a Maccoii 36T
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3. B pesyaprare kuciaoTHoro ruaposnu3sa 10r nesutoa03bl Hoayduin 5,21 TIIOKO3bI.
CKOJIBKO MPOLIEHTOB 3TO COCTABIISIET OT TEOPETUUECKH PACCYUTAHHOTO KOJIMYECTBA?

4. Tlpu HarpeBaHHUU PACTBOpPA IIFOKO3BI C TOTYOBIM OCAIKOM I'HMIPOKCHIA MEAX IIBET OCa/IKa
HU3MCHMUIICA Ha KpaCHBIf/'I. CocraBkTe YpaBHCHUA PCAKIIMU U BBIYHUCIIUTC MAaCCy
MIOJIy4EHHOTO 0CajiKa, €CIU INI0K03a B3siTa Maccoil 18r.

5. Kak nozapa3zaensitorcs MOHOCaXapu/pl 110 YUCITY YIIIEPOAHBIX aTOMOB (aCHMMETPHUYECKHE
aToMBlI).

6. XuMuYeckue CBOWCTBA Kpaxmara.

7. B d4em omiMune 1eUTI0NI03bI OT Kpaxmana?

BOITPOCBHI UTOI'OBOI'O KOHTPOJIA 11O XUMUMMU (sx3amen)

1. Bemectsa n ux csoiictsa. du3znyeckue U XUMUYECKHE CBOMcTBA. DU3nueckue
Y XUMUYECKUE SBIICHHS.
2. ATOMBI ¥ MOJIEKYNBI. XUMUYECKUH ANTEMEHT. XUMUYECKHE 3HAKH.
Xumunueckue ¢popmynsl. [IpocTbie v coXKHBIE BELIECTBA.
BanenTtHocts. CoctaBnenue GopMyi 1o BaJ€HTHOCTH.
3aKOH MMOCTOSTHCTBA COCTaBa.
Xumuueckue peakuuu. [Ipu3Haku v TUIIBI XUMHYECKUX PEAKIUM.
3aKOH COXpaHEHUs MAacCChl BEIIECTB. XUMHYECKHE YPABHEHUS.
OTHOCHTENBbHAS ATOMHAs! U MOJIEKYJISIpHAsI Macchl. Mouib.
9. 3akon ABoraapo. MomsipHblii 00beM Ta30B. OTHOCHTEIBHAS TIJIOTHOCTH Ta30B.
10. Oxcuapl. PU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJYYEHUE U TPUMEHEHUE.
11. OcnoBanus. ®uszndeckue u xumuyeckue ceorictna. [lonyyenue. [lpumenenue.
12. AmdorepHbie rugpokcuapl. Pu3ndeckue 1 XuMuIeckue cBoicTra. [lomyuenue
Y IPUMEHEHHE.
13. Kucnotel. ®uszndeckue u Xumudeckue cBoictra. [IpruMenenne u nojiydeHue.
14. Conu. ®usznyeckue U XuMu4eckue cBorcTpa. [losydaeHue u nprumMeHeHue.
15. T'upponus coseil.
16. Ilepuonnueckuii 3aKOH, NEPUOANYECKAS] CUCTEMA XUMUYECKHUX JIEMEHTOB
J.1.MeHneneena.
17. Crpoenue atoma 1 aTOMHOTO siapa. M3otomsl.
18. Ctpoenue >mekTpoHHOM 0060104k atoMa. KBanTosbie uncna. [Ipuniun

NN R W

[Taymnu.

19. DnexkTpoHHbIE KOHPUTYpaLUH, IEKTPOHHO-Tpadpuueckre GopMyIbl.

20. Xwumunueckas cBsa3b. KoBaneHTHas CBs3b.

21. JloHOpHO-aKUENTOPHAsl, NOHHAS CBSI3b.

22. Tlonstue o pactBopax. Xumundeckas teopus pacrsopos J[.M.Menneneena.
PacTtBopuMOCTh BelecTs.

23. CnocoObl BbIpa)XeHHs KOHIIEHTPALUN PacTBOPOB.

24. Teopus NIEKTPOIUTUYECKON Aucconany. KoHcTaHTa qucconmanum.

25. Jluccomuariusi KUCJIOT, OCHOBaHHM, coliel, aM()OTEPHBIX THAPOKCHU]IOB B
BOJIHBIX pacTBOpax.

26. HonHoe npousBeneHue BoAbl. BoIOpoIHBIN TOKa3aTENb.

27. OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.

28. Kiaccuduxanus OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PEaKIHi.

29. OOuias xapaKTepuCTHKa METAJIJIOB.
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30. OOmas xapakTepucTUKa HEMETAILIOB.

31. Teopus XMMHUECKOTO CTPOEHUS OpraHuyYecKux coeaunennii A.M.bytiieposa.

32. OCHOBHBIE NOJIOKEHUS OPTraHUUYECKOW XUMUH.

33. Aukanbl. U3omepus, HomeHki1arypa. CBoicTBa.

34. Aukensl. U3omepus, HomeHKIaTypa. CBOMCTBA.

35. Anxunsl. M3omepus, HomeHki1arypa. CBoiicTBa.

36. benzon u ero romosioru. CBOMCTBa.

37. llpenenbHble CIUPTHL. XUMHUECKUE CBOMCTBA. DTUIIOBBIM CIIUPT.
Knaccugukanms. Homenknarypa.

38. Anpaeruasl. CBolicTBa.

39. Keronsl. CBoiicTBa.

40. KapOoHOBBIE KHCIOTHI. XUMUYECKHE CBOMCTBA YKCYCHAsl KUCJIOTa CBOMCTBA,
MOJIy4EHHE.

41. Mownocaxapusl. CTpo€HHE CBOMCTBA.

42. Jucaxapunisl, nonucaxapuipl. CTpoeHHE, XMMUYECKUE CBOMCTBA.

43. A3zotocopaepkaniie opranndyeckue coeuHeHus. AMuHbl. CTpoeHue.
XHWMHUYECKHE CBOWCTBA.

44. AMHMHOKHCIIOTHI. XUMHUYECKHE CBOMCTBA.

45. benku. Crpykrypa 6enkoB. XUMHUYeCKHne CBOMCTBa OenkoB. DyHKIMHM OEITKOB.

BUJIETHI UTOI'OBOTI'O KOHTPOJIA 11O XUMMHH (3x3ameH)

I'®I'bOY JlarectaHckuii rocy1lapCTBEHHBI MEAUIIMHCKUN YHUBEPCUTET
MunucrepctBa 3apaBooxpaneHust PO
Kadenpa o6meodpazoBarebHbIX JUCHUILJIMH J1JISI HHOCTPAHHBIX I'PAXKIAH

HO,Z[F OTOBHUTEILHBIN q)aKyaneT I[I/ICHI/IHJ'II/IHa «XUMHU»

JJIs1 THOCTPAHHBIX I'PaXKIaH CGMCCTp 2

IK3aMeHaAHOHHBIN onyer Ne 1

—_—

OTHOCHUTENbHAs aTOMHAas 1 MOIJICKYJISIpHAA MACCHI. KonnuecTBeHHEIE BemiecTBa. MoJb.

Mornsgpnas macca.

OCHOBHBIE TIOJIOREHITI TCOpHUN CTPOCHUA OPI'dHUYCCKUX bOC,Lll/lHCHYlPl A.M.Byuwposu.

Ha xaxkoii craguu o6pasyercs cob:

3amgaya

YT1Bepxaaro
3aB.kadenpoit J.M.H., ipod. D.P. Harues
« » 20 roma
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I'®I'BOY Mlarectanckuii TOCYIapCTBEHHBIM MEIUIIMHCKUN YHUBEPCUTET
Munucrepcersa 3npaBooxpanenus PO
Kadeapa o6meodpazoBaTesibHbIX IMCHMILINH 1151 HHOCTPAHHBIX I'PAKIAH

[ToaroroBuTenbHEIN (HaKyITbTET JucuunnuHa «Xumus»

JUISl THOCTPAHHBIX T'PaK/laH Cemectp 2

DK3aMeHAIMOHHBII Onjter Ne 2

OCHOBHBIE TIOJIOKEHMS aTOMHO-MOJIEKYIISIPHOIN TEOPHH.

MeTaH, €ro crpocHue. 11ojrydeHne. WU3NKO-XUMHUYECKUE CBOMCTBA U IPUMCHCHHE.

3. CocTaBbTe YpaBHEHMS PEAKIIUH U YKAKUTE, HA KAKOW CTaJuM Bblaensercs ra3. BaO —

Ba(OH)2 — BaSO3; — BaClz

4. 3agaua
YT1Bepxaaro
3aB. xadeapou I.M.H., ipod. D.P. Harues
« » 20 roma
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I'®I'BOY Marectanckuii TOCyIapCTBEHHBIM MEIUIIMHCKUN YHUBEPCUTET
Munucrepersa 3npaBooxpanenus PO
Kadeapa o6meodpazoBaTeibHbIX IMCHMUIIJIMH /151 HHOCTPAHHBIX I'PAKIAH

[ToaroroBuTenbHEIN (HaKyIbTET JucuunnuHa «XumMus»

JUIsI THOCTPaHHBIX TpaXKJaH Cemectp 2

IK3aMeHaAIMOHHBII Onjter Ne 3

I. BaneHTHOCTb XUMHYECKHUX DJIICMEHTOB. | papuueCKue (POPMYIIBL.

2. Krnaccudukamus opraHn4ecKuX COSAMHEHUN: a) 10 YIIIEBOJOPOJTHOMY paauKay: 0) mo

(YHKIIMOHATILHOM TPYIIIIE.

3. Kakoii u3 mpuBeICHHBIX OKCUIOB Oy/IeT B3aUMOACHCTBOBAThH C KUCIOTAMH M IIEJIOYaMH.
a) K20; 6) SO3; B) ZnO; r) CaO?

CocraBbTe YpaBHCHHE PEaKIUU:
KMnO4 + N2SO3 + H2SO4 — MnSOs4 + K2SO4 + NaxSO4 + H20

4. 3agaua

YTBepxkaaro
3aB. kadenpoit I.M.H., ipo¢d. O.P. Harues
« » 20 roma
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OI' BOY [arecraHckuii rocy1apCTBEHHBIN MEAUIIMHCKUM YHUBEPCUTET
Munucrepersa 3npaBooxpanenus PO
Kadenpa o6meodpa3oBaTesIbHbIX IMCHMILIMH JJ151 HHOCTPAHHBIX I'PAKIAH

[ToaroroBuTENBHBIN (HaKYIETET Jvcuunnnaa «XumMus»

JUISl THOCTPAHHBIX T'PaK/IaH Cemectp 2

IK3aMeHaAMOHHBII oustet Ne 4

3aKOH TTOCTOSTHCTBA COCTAaBa. 3AaKOH COXPAHEHHMSI MAcCChl BEMIECTB. JHAYEHUE 3TUX 3aKOHOB.

OCHOBHEI€ TUTIBI HU30MCPUHU YITICBOOOPOI0B.

3. TlomyynTe rUAPOKCHT KaTbIUsl, UMES KaIblAM, KUCIOPO U BOLY. MOXKHO JIM TaKUM
IMyTEM MOJYYUTh TUAPOKCHU]T LIMHKA:

a) MOXXHO; 0) HEelb34.

4. 3amaua
YT1Bepxaaro
3aB. xadeapou n.M.H., ipod. D.P. Harues
« » 20 roxa
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9. IUCT PETUCTPAIIMY U3MEHEHHWI B PABOUYEH ITPOT'PAMME

YueOHblii roa Jdara u HoOMep PexBHU3UTHI Paznen, IMoanucek
HU3BelCHUSA MPOTOKOJIA MmoJpasaes UM | perucTpUpPYOLIEro
00 U3MeHeHuH NYHKT paboyei U3M
NMPOrpamMMbl
20 -20
20 -20
20 -20
20 -20
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