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1. MACIIOPT NPOI'PAMMBI YYEBHOM JUCIHUIJIUHBI
XUMMUsI.

1.1. Ob6aacTh NpUMEHEHUs] MPOTrPaAMMBbI

[Iporpamma yueOHOM NUCHUILIMHBI SBJISIETCS 4aCThIO OCHOBHOM MpodeccroHalbHOM
oOpazoBartenbHOl nporpamMmbl B cooTBeTcTBUU ¢ @I'OC no npodeccusim,
cneruanbHOcTAM CI10: 43.01.09 IToBap, koHIUTED.

1.2. MecTo y4eOHO# NMCUMILUIMHBI B CTPYKTYpPe OCHOBHOI mMpogeccHOHAIBLHOI
oOpa3oBaTesIbHOM MPOrpamMMmbi: OazoBas yueOHast JTUCLUIIIINHA
00111e00pa30BaTEIHLHOTO ITUKIIA.

1.3. Ileau u 3aga4u y4eOHOM AUCHMILIMHBI — TPeOOBAHHUA K pe3yabTaTaM
OCBOCHHUS YU4eOHOM TUCUMUILIMHBI:

OcBoenue coaepkaHus yI4eOHOW TUCITUIIMHBI XUMUS, 00eCcIIeurnBaeT
JTOCTHKEHUE 00YJAIOMUMHUCS CIICAYIONINX Pe3VILTATOR:
JIMYHOCTHBIX:
] YyBCTBO rOPJIOCTH M YBKCHHS K UCTOPUHU U JOCTUKCHHUSAM OTCUCCTBCHHOU
XUMHYCCKOW HAYKH; XHMHUYECKH TPAMOTHOE TIOBEICHUE B MPO(EeCCHOHAITBHOU
JESITEIbHOCTU U B OBITY TIPU OOPAIIEHUH ¢ XUMHUYECKUMU BEIECTBAMU,
MaTepHuagaMH M MpoIecCaMHu;

~] TOTOBHOCTH K MTPOJIOJDKEHUIO O0Opa30BaHMSI M TIOBBITIICHUS KBAIM(DUKAIIUN B
n30paHHON MPOQPECCHOHALHON EeATENBHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMITCTCHITI B 3TOM;

~] yMEHHE UCTOJIL30BaTh JTOCTI)KEHHUSI COBPEMEHHON XMMHUYECKON HAYKU U
XUMHYECKUX TEXHOJIOTUH JIJIS TOBBIIICHUSI COOCTBEHHOTO HHTEIIJICKTYJIbHOTO
pa3BUTHS B BEIOpaHHOM TIpodeccnoHanbHON NesSTENhHOCTH;

MeTanpeIMeTHbIX:
| ICNIONK30BAHWE PA3TMYHBIX BUIOB MTO3HABATEIILHON NEATEILHOCTH U OCHOBHBIX
WHTEJUICKTYaJbHBIX OTeparuii (ITOCTaHOBKA 3a1a4d, (hOPMYIHMPOBAHUE TUIIOTE3,
aHaJM3 U CUHTE3, CpaBHEHUE, 0000IIEHNE, CHCTEeMAaTH3allNs, BBISIBICHUE TPUIHMHHO-
CIIEZICTBEHHBIX CBSI3€H, ITOMCK aHAJIOTrOB, () OPMYIMPOBAHKE BEIBOJIOB) [V PEIICHUS
MTOCTABJICHHOH 3a/1aud, IPUMEHEHNE OCHOBHBIX METO/IOB MMO3HAHUS (HaOI0IeHHE,
HAYYHBINA IKCIIEPUMEHT) JIJISI U3YUCHUS PAa3TMYHBIX CTOPOH XUMHUUECKUX O0OBEKTOB U
MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccruoHambHOM cdepe;

] UICNIONIK30BAHHUE PA3IMYHBIX HCTOUHUKOB IS TTOJTyYEHUST XUMUYECKOU
nH(opMaIuy, yMEHHUE OIICHUTH €€ JOCTOBEPHOCTD IS JJOCTHXKEHHS XOP OIITHX
pe3yNbTaToB B MpodeccuoHanbHOU chepe;



NnpeJIMeTHbIX:

I cpopMHUPOBAHHOCTH MPECTABICHUN O MECTE XUMHH B COBPEMEHHOM HayIHOM
KapTHHE MUpPa; TIOHUMAaHHUE POJIN XUMHUHU B OPMHUPOBAHUH KPyro3opa 1

(G yHKITMOHATILHON TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS MTPAKTUYECKHUX 3a/1a4;

| BJIaileHNE OCHOBOIOJIATAIOIIMMHU XUMUYECKUMU MMOHSATHSIMH, TEOPUSIMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMH ; YBEPEHHOE MOJb30BAHNE XUMUUYECKOW TEPMUHOJIOTHEN U
CHUMBOJHKOM;

| BlIaileHrEe OCHOBHBIMHM METOJIaMH HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIMUA B XUMUU
HaOJII0/IeHNE, ONKUCaHue, U3MEPEHUE, SKCIIEPUMEHT; YMECHHUE
00pabaTbIBaTh,00BICHATH PE3YJIBTATHI IPOBEIEHHBIX OIBITOB U JEIAaTh BBIBOJIBI,
TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSTh METO/IbI TTO3HAHUS TIPH PEIICHUH
MPaKTUYECKUX 3a]1a4;

] cpopMHPOBAaHHOCTH YMEHUS JaBaTh KOJIMYECTBEHHBIE OLICHKU 1 IIPOBOIUTH
pacuéThl MO XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

] BJIaJIcHUE TIpaBUIaMU TEXHUKH 0€30ITaCHOCTH MPH MCIOIb30BAHHH XUMHUYCCKUX
BEIIIECCTB;

| cpopMHPOBAaHHOCTH COOCTBEHHOM MO3UIIMH 0 OTHOIICHUIO K XUMHUYECK O
nH(popMaIuu, oTydaeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. Kosiu4ecTBO YaCOB HA OCBOEHHE NMPOrPaMMbl y4eOHOH TUCIUTLUINHBI:

MaKCHUMaJIbHON y4eOHOW Harpy3Ku oOydaromerocs 256 4acoB , B TOM YHUCIIeE:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 171 yac;
CaMOCTOATEIbHON paboThl 0Oydaromierocss 85 4acos.



2. CTPYKTYPA U COJEPXAHUE YUYEBHOM JUCIUILJIAHBI

2.1. O6beM yueOHO# TUCIUIJIMHBI M BUAbI y4e0HOI padoThl

Bua yueOHoi padoTbl

Oovem uacoe

MaxkcumanbHas yueOHasi Harpy3ka (Bcero) 256
Oo0s13aTesibHAs ayIMTOPHas yueOHasi HATpy3Ka (Bcero) 171
B TOM YHCJIE:
nabopatopHbie paOOThI 23
IPAKTUYECKUE 3aHATUSA 18
KOHTPOJIbHBIE PA0OTHI 7
CamocrosiTesibHas1 padoTa o0y4yarouierocs (Bcero) 85

B TOM 4YHCIJIC:

-OATOTOBKAa  pedepaToB, JOKJIAJOB W MPE3eHTAlud O
pa3sHoO0pa3uu HEOPraHUYECKUX M OPTaHUYECKUX COCAMHEHUM, UX
KJIacCU(UKAIMN, 3HAYCHUN B IPUPOJIE U )KU3HU YETIOBEKA;

- W3TOTOBJIEHWE MOJEJIEH BEIIECTB - MPEACTABUTEIECH PAMUYHBIX
KJIACCOB OPTraHUYECKUX COCAUHECHUN;

- TIOATOTOBKA CXeM | TaOJMIl, PaCKpPHIBAIOIIUX B3aUMOCBA3b
OpPraHWYEeCKUX BEIIECTB, HEOPTaHMYECKUX BEUIECTB, 3aBUCHUMOCTH
MEXJy COCTaBOM, CTPOEHHUEM, CBOMCTBAMH U IPAKTUYECKUM
WCIIOJIb30BAHUEM BEIIECTB;

-U3rotoBiicHue Kowiekuud «IIpupomaHple W MCKYCCTBEHHBIE
BOJIOKHA», « CHHTETUYECKUE MOIOIINE CPEICTBaY, «JIekapcTBeHHbIE
npenapaTbi»,

Hrorosas arrectauus B popme auddepeHnpoBaHHOTO 3a4eTa




2.2. TemaTH4yecKHii MUIAH U cOJepP:KaHUE YUeOHOH TUCUMIINHBI X UMHS

HanmMmenoBanue
pa3esioB U TeM

Coaep:xanue y4eOHOro Mmarepuaia, 1adoparopHble padoThl H NPAKTHYECKHe 3aHATHS,
CaMOCTOSITeJIbHas pa0doTa 00y4aouXCcs

O0BeM yacoB

YpoBeHb
OCBOCHHMSI

1

2

4

BBenenue

BBE/JEHHE.

N

1.Hay4Hble MeTOAbI MO3HAHNS BELIECTB U XMMUYECKUX SIBJICHUM.
2.PoJ1b 3KCIIEPUMEHTA ¥ TEOPUH B XUMHH.

Paznen 1. OPTAHUYECKAS XUMMUSA

60

1.1. Ilpenmer

OpPraHMYECKON XUMHH.

Teopust ctpoeHus
OpPraHUYECKUX
COEIMHEHNUN.

Conepxanne yaeOHOTO MaTepraia

3.IIpeamer opraHu4ecKoil XuMHIH.

4.Opranunyeckue BemecTBa. [Ipupoanble, HCKYCCTBEHHbIE M CHHTETUUECKUE OPTaHUYECKUE
BeniecTBa. CpaBHEHHE OPraHUYECKUX C HEOPTaHUYECKUMH BELIECTBAMU.

5.XuMu4Yeckoe CTpoeHHe KAK MOPSIA0K COeJUHEHUS] AaTOMOB B MOJIEKYJIbI 110 BAJICHTHOCTH.
6. Teopusi crpoeHusi oprannyeckux coennHenuii A.M. byrJiepoBa. OCHOBHBIE TTOJIOKEHHS
TEOPUU XUMHUUECKOTO cTpoeHHs. Vi3omepus 1 m3oMepbl. XUMUYECKUE POPMYIIBI U MOJICIH
MOJIEKYJI B OPTaHUYECKON XUMUHU.

7.Kaaccuuxanus opranudeckux BemecTB . Kiaccudukarus BemecTB Mo CTpOSHHUIO
YIJIEPOAHOTO CKeJleTa U HATMUUIO (PYHKIMOHAIBHBIX TpYyHI. ['OMOJIOTH U TOMOJIOTHSI.
8-9.0cHOBBI HOMEHKJIATYPbI OPraHuveckux coeannennii. Hauana nomenkmnaryps IUPAC.
10-11.Knaccuukauus peakumii B oOprannyeckoii xummuu. Peakuuu npucoeanHeHus
(TuapupoBaHus, TaTIOTEHUPOBAHUS, THIPOTraJOreHUPOBaHUS, TUApaTalun). Peakiuu
OTLIETUIEHUS (JETUIPUPOBAHMSI, IETHIPOTraIorTeHUPOBAHNS, JeruapaTanun). Peakumn
3aMelleHus. Peakiuu nsomepusanuu.

10
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Jlabopamopnuie padomet. « I3roToBiaeHne MoJIeiel MOJIEKYJ OPraHMYECKUX BEIIECTB)
Jlemoncmpayuu. Monenu MOJIEKYJ TOMOJIOTOB M ©30MEPOB OPraHMUYECKUX COSAMHEHUH.
KauectBenHoe oOHapykeHue yriaeponaa, BOAOPOIa U XJIOpa B MOJIEKYyJaX OpraHMYeCKUX
COCIMHEHUI.

IIpakTnyeckue 3aHATHS.

12.KonrposbHas padora Nel




1.2. [IpenenbHbIC
YIJICBOJIOPOJIBI.

Coneprkanue y4eOHOTO MaTepuaia

13. IlpenesabHble YriaeBoAOpoabl. 'oMosioruyeckuii psj aikaHOB.

14. Xumuveckne CBOCTBA AJIKAHOB. XMMUYECKHE CBOMCTBA AJIKAHOB (METaHa, dTaHA):
TOpPEHUE, 3aMELICHNE, Pa3JIoKEHNE, IETHIPUPOBAHHUE.

15. IlpumeHeHne U crioco0bI MOJIy4YeHUs aIKaHOB. O0IacTu MPUMEHEHHUS aTKaHOB.
[TpompbInieHHBIE CTIOCOOBI MOTYYCHUS aJTKAHOB: TIOJTYYSHHUE U3 IPUPOTHBIX UICTOYHUKOB,
KpPEKUHT napaduHOB, MMOJyYeHUE CHHTETUYECKOTo OeH3MHA, Ta3u(uKaIys yris, THAPUPOBaHHIE
ankeHoB. JlabopaTopHsie criocoObl MOTyYeHHst AIKaHOB: CUHTe3 Biopia, nekapOokcuimpoBaHue,
THJIPOJIN3 KapOuIa altOMUHHSL.

16. HukgoankaHbl. ['OMOJIOTHYECKHIA Pl B HOMEHKJIATYpa ITUKIIOATKAHOB, UX 00mIast
¢dopmyna. [TorsTre 0 HanpsHKEHUH HUKIA. M30Mepus IUKI0ATKAHOB: MEXKKIIACCOBas,
YIIIEPOAHOTO CKemeTa, reomerpuueckas. [lomyuenne n pu3ndeckne cBOMNCTBA HUKIIOATKAHOB.
XUMHYEeCKUE CBOMCTBA UKIOAIKAaHOB. Crienu(uka CBOMCTB IUKIOATKAHOB C MAJIbIM Pa3MepoM
nuKIiIa. Peakiuy npucoeIMHEHUs U paJuKaIbHOTO 3aMEIICHMS.

Jemoncmpayuu. Mopenn MOJEKyJ METaHa, APYruX ajJKaHOB, Pa3IMYHbIX KOH(OpMauil
nuKJorekcana. Pactsopenue napaduna B O€H3UHE U UCHIAPEHUE PACTBOPUTENS U3 CMECH.
[1naBnenue napaduHa u ero OTHOILIEHHE K BOJE (PaCTBOPUMOCTD, IMJIOTHOCTh, CMaYHBaHHUE).
Paznenenne cmecu GEH3MH-BOJIA C TOMOIIBIO IETUTENFHOW BOPOHKH. ['OpeHne MeTana, mpormaH-
OyTaHOBOI cMecH, mapaduHa B yCIOBUAX M30BITKA U HEJOCTAaTKa KUCIOpoa. B3peiB cMecn
MeTaHa C BO3yXOM U XJIOpoM. BoccTaHOBIEHNE OKCHIOB TSDKEIBIX METAIJIOB Mapa(uHOM.
OTHo1IEeHNE LUKJIOreKcaHa K OpOMHOM BO/Ie M pacTBOPY IEpMaHraHaTa Kajusl.
Jlabopamopnsie onvimel. V13roTOBIEHNE MOJIENEN MOJIEKYJT AJIKAHOB U TaJIOT€HAIKAHOB.
N3rorosnenue napaMHUPOBAHHONW OyMaru, UCIbITAHNE €€ CBOIMCTB: OTHOIIEHHE K BOJE U
xupaMm. OOHapyKeHHE BObI, CaKU, YIIIEKUCIIOTO ra3a B MPOAYKTaX TOPEHUS CBEYH.
O3HakoMJIEHHE CO CBOMCTBAMM TBEpP/bIX INapaUHOB: IUIABIEHHUE, pACTBOPUMOCTh B BOJIE U
OpPraHUYECKUX PACTBOPUTENAX, XUMUUECKasi HHEPTHOCTD (OTCYTCTBUE B3aUMOJEUCTBHUS C
OpOMHOIi BOJION, pacTBOpaMH MepMaHraHata Kajus, THAPOKCUIA HATPUSI U CEPHON KHUCIIOTHI).

IIpakTuyeckue 3ansaTus Nel-3

17.MoryyeHne MeTaHA M M3y4Y€HHE €ro CBOICTB: TOpEeHNe, OTHOLIIEHUE K OpPOMHOM BoJIie U
pacTBOpyY NEpPMAHTaHATA KaJHsl.

18. CtpykTypHbIe (popMYIIbl YIIEBOIOPOAOB, H30MEPHI M roMoJiord. HazBanue yrieBoaopoaoB
o MexxayHapoaHoi Homenkinarype IlUPAC.

19. Pemienue 3a/1a4 Ha HAX0KIEHUSI MOJIEKYJIIPHON (POPMYIIBI Ta3000pa3HOTO YIIE€BOAOPO/IA.




20.KonTtpoJasHast padora Ne2

1.3. DTwieHOBEIE U
JIUEHOBBIE
YIJIEBOJIOPOIBI.

Conepxanne yaeOHOTO MaTepralia

21.I'omosornyeckuii psii aIKEHOB. DJIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
JTUJICHA U aJIKeHOB. ['oMosornueckuii psin u odmas Gopmysna ankeHoB. M3oMepus 3STUIIEHOBBIX
YIJIE€BOAOPOIOB: MEKKIIACCOBAs, YIVIEPOJIHOIO CKENETA, IMOJI0KEHNs KPaTHOU CBSI3H,
reomerpuyeckasi. OcoOeHHOCTH HOMEHKJIATYpbl 3THJIEHOBBIX YIJIEBOJIOPOJIOB, HA3BaHUs
BAKHEUINNX paguKanoB. OU3HUECKUE CBOMCTBA AIKEHOB.

22.XMMH4YeCKHe CBOMCTBA AIKEHOB. DIEKTPOPHIBHBIN XapakTep peakifii, CKIOHHOCTh K
peakuysaM IIPUCOECTNHEHUS, OKUCIICHNs, noauMepu3anni. [IpaBmio MapkoBHUKOBA U €10
3JIEKTPOHHOE 000CHOBaHUe. Peakiiny raloreHMpoBaHus, THAPOraIOreHUPOBAHUS, THAPATALIUH,
ruapupoBanusi. Mexanusm AE-peakumii. [ToHsTHE 0 peakuusx moauMepusanuu. ['openue
JIKEHOB. Peakiny OKUCIeHNs B MATKUX U )KECTKUX yCIoBUAX. Peakius Barnepa u ee 3HaueHus
111 OOHapyXEeHUsl HeMnpeAeabHbIX YIIIEBOJOPOIOB, NOTYYEHUS TIIMKOJEH.

23.IlpuMeHeHHe M CIIOCOOBI NMOTYYeHHA ANTKEeHOB. Vcrionb30BaHNe BEICOKON PEAKIIMOHHOM
CIIOCOOHOCTH AJIKEHOB B XMMUYECKOMN MPOMBILUIEHHOCTH. [IprMeHeHne 3TuieHa u nponusieHa.
[IpomblnieHHbIE CIOCOOBI MTOJIYYEHUS aJIKEHOB. Peakiiuu AeruipupoBaHus U KpEKUHIa
ankaHoB. JIabopaTtopHble criocoObl MOMYYEHUS ATKEHOB.

24. AlIKaaHeHbl.

25.OCHOBHBIC IOHATHS XMMHH BHICOKOMOJICKYJIAAPHBIX coequHennid. [lonsaTue u
KJIacCU(HUKAIHS TUSHOBBIX YTIIEBOJOPOIOB MO B3aUMHOMY PACIOIOKEHUIO KPAaTHBIX CBSI3EH B
MoJiekyse. OcoOOEHHOCTH 3IEKTPOHHOT'O U IPOCTPAHCTBEHHOTO CTPOCHHUS CONPSIKEHHBIX TUCHOB.
[Tonsatue o [ -3nexkTpoHHOU cucTteMe. HoMenkiiatypa JUeHOBBIX yTieBoA0poA0B. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB CONPSKEHHBIX TUEHOB, KaK CIEACTBUE UX JIEKTPOHHOIO CTPOCHMUS.
Peaxnuu 1,4-npucoenunenus. [Tomumepusanus queHoB. CriocoObl MOTy4eHUs] TUEHOBBIX
yrieBoiopoioB: pabotsl C.B. Jlebenesa, neruipupoBaHye ajKaHOB.

26.I1IpakTudeckue 3ausaTus. Ned

[Tonyyenue sTuneHa aeruapaTaiieit 3TUIOBOTO CUpTa.

B3anmMopeiicTBue sTuieHa ¢ OpOMHOM BOJIOH, paCTBOPOM TIEpMaHTaHATa KaJvs.
CpaBHeHHeE IJIaMEHH 3TUJICHA ¢ TUTAMEHEM IpeeNbHBIX YTIeBOIOPOA0OB (MeTaHa, MPOIaH-
OyTaHOBOW CMECH).

Jemoncmpayuu. Mozaenn MOJIeKyJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U
ankanueHoB. Komneknus "Kayuyk u pe3una. Jlenonumepu3zanus kayuyka. CryieHue MiaeuHoro
COKa Kay4yKOHOCOB (MOJI0Uasi, 0TyBaHYMKOB, (puKyca).




Jlabopamopnuie onvimul. OOHapy)KeHNE HETIPeleNbHbIX COeIMHEHUI B KEPOCHHE, CKUIUIApeE.
O3zHakomiieHHe ¢ 00pa3liaMy MMOJIMATHIICHA U TIOJATTponiiieHa. PacriosHaBanne o0pas3ios
QJIKaHOB U aJIKEHOB.

1.4. AueruneHoBble
YIJICBOIOPOJIBI.

Conepxanne yaeOHOTO MaTepralia

27.'omosiorn4yecKuii psia aAIKMHOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE alleTUIIEHA U
JpYTUX aIKUHOB. ["'oMosiorndeckuit paa u oduas Gopmyna ankuHoB. Homenknarypa
AllCTUJICHOBBIX YII1€BOAOPOAOB. M30MepHs MEKKIIacCOBast, YIICPOIHOIO CKEIETa, MOJIOKECHUS
KPaTHOU CBS3U.

28-29.XuMH4YecKHe CBOiCTBA U MPUMeHeHHe ANKHHOB. OCOOCHHOCTH peakuuit
IIPUCOENHEH NS 110 TPOMHON yriiepoa-yriepoaHou ceasu. Peakuus Kyueposa. [Ipasuio
MapkoBHUKOBA IPUMEHUTENBHO K aneTuieHam. [1oJBMKHOCTh aTOMa BO10poia (KUCIIOTHBIE
CBOMCTBa ankUHOB). OKHcIeHUE anKUHOB. Peakimsa 3enunckoro. [IpuMeHeHne aneTniIeHOBbIX
yrieBogopo10B. IlonuBuHunanerar.

30.IMosryuenue ankuHoB. [lomyyeHue aneTuieHa NUPOJIN30M METaHa U KapOUTHBIM METOJIOM.

emoncmpayuu. Mozneny MOJEKyJIbl alleTUIIEHA U IpYruX alkuHOB. [loiaydyeHune aneTuineHa us
KapOuIa KanbIysl, O3HAKOMJICHHE ¢ (PU3NYECKUMU U XUMUYECKUMHU CBOICTBAMHU alleTUJICHA:
pPacTBOPUMOCTH B BOJI€, TOPEHHUE, B3aUMO/IeiiCTBHE ¢ OpOMHOI BOJION, PaCTBOPOM IIepMaHraHaTa
kamust, cosisimu meau (1) u cepedpa.

Jlabopamopnwie onvimul. VI3roToBIEHE MOJENECH MOJIEKYJ aJKMHOB, KX H30MEPOB.

1.5. Apomaruueckue
YIJIEBOIOPOIBL.

Coneprxanne yaeOHOTO MaTepraia

31.T'omostornyeckuii psix apeHoB. beH30J1 Kak MpeACTaBUTENb apeHOB. Pa3Burtue
npeacTaBieHuit o ctpoenuu Oenzona. CoBpeMeHHbIE IPEACTaBICHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHnn OeH3oma. OOpa3zoBaHre apoMaTHIeCKO [ -cucTeMsbl. ['omosoru
OeH3o0J1a, ©X HOMEHKJIaTypa, o0mas opmymna. HomeHknaTypa a1t Iu3aMeneHHbIX
MIPOU3BOJHBIX O€H30Ia: opmo-, Mema-, napa-pacnojoxeHue 3amecrureneii. dusnueckue
CBOICTBA apEHOB.

32. XumMnueckue cBoiicTBa apeHoB. [IpumMepsl peakiiuii 21eKTpOQUILHOTO 3aMEIICHUS :
raJoreHupoBaHue, alKmimpoBanue (katamusaropbl Opunens-Kpadrcea), HutpoBanue,
cynbdupoBanue. Peakiuy ruipupoBaHus U IPUCOCTUHEHUS Xitopa K 0eH30my. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB roM0JIOroB OeH3ona. B3aumHoe BiMsiHEE aTOMOB Ha IPUMEPE TOMOJIOTOB
apeHoB. OpueHTalys B peakuusix aekTpodmibHoro 3amenienus. Opuentantsl | u Il pona.
33.IIpumenenne apeHoB. [IpupoaHbIe HCTOYHUKY apOMAaTUYECKUX YIVIEBOJOPOIOB.
ApomaTHu3anus aJKaHOB U LIMKJIOAIKAaHOB. AJKUIMpOBaHUE OeH3071a.
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34.IlpumeHeHHe apeHOB.

Hemoncmpayuu. 1lapoctepkHeBble 1 00bEMHbBIE MOJIEIN MOJIEKYJ1 O€H30J1a U €r0 TOMOJIOTOB.
Paznenenne cmecu OEH301-BO/Ia C IOMOMIBIO JIETUTEILHON BOPOHKH. PacTBopstromas
crocoOHOCTh OeH30J1a (IKCTPAKIIHS OPTaHUYECKUX U HEOPTaHUYECKUX BEIIECTB OCH30JI0M M3
BOJHOI'O PacTBOpa MOJ1a, KpacCUTENEH; pacTBOpeHHE B OEH30JI€ BEILIECTB, TPYIHOPACTBOPUMBIX B
Boje (cephbl, OeH30itHOM KucnoThl). ['operne 6en3ona. OTHOIIEHHE OeH30M1a K OpOMHOI BOE,
pacTtBopy nepManranara kanus. [lomyuenue HuTpoOeH3ona.

O3znakomiieHHE ¢ (PU3MUECKUMH CBOMCTBAMH apOMATHUECKUX YTIIEBOIOPOJIOB C
Hcnoib30BaHueM pactBopuTess "ConbBeHT". MI3roToBlI€HUE M UCIIOJIb30BAHUE POCTEUIIIETO
npubopa st XpoMaTorpagum.

[Toyuenue 6eH3ona gexkapOOKCHITHPOBAaHNEM OCH30MHOM KUCIIOTHL. [lomydeHue u paccioeHue
aMyIbcuH OeH3oua ¢ Booi. OTHoIIeHUsT OeH30ia K OpOMHOI BOJIe U pacTBOPY MepMaHTaHaTa
KaJusl.

1.6. ITpupoansie
HUCTOYHUKH
YIJIEBOIOPOJIOB

Coneprxanue yueOHOTO MaTepraia

35.He¢Tb. HaxoxxaeHnue B npupoje, cocTaB U (pu3nveckue cBoicTBa HeTH. TOMIMBHO-
sHepreTuueckoe 3HaueHue Heptu. [IpomslinienHas nepepadborka HedTu. Pektudukanus nedru,
OCHOBHBIE (DpaKIMU ee pa3AeieHHs, UX UCTIONIb30BaHNe. Bropuunas nepepaboTka
HeTenpoyKToB. PekTudukanus mMa3zyra Npy yMEHbIIEHHOM JaBieHUH. KpekuHr
HeTenpoayKToB. Paznuunble BUabI KpekuHra, padotsl B.I'. llyxoBa. M3oMepu3anus aikaHoB.
AJKUITUpOBaHKE HETPeIeNIbHBIX YIIIeBo0PO10B. Pudopmunr negrenpoaykros. Kauecto
aBTOMOOMJIBHOTO TOIIMBA. OKTaHOBOE YUCIIO.

36.IIpuponnblii 1 NONYTHBINA HeTAHOIH ra3pl. CpaBHEHHE COCTaBA IPUPOAHOIO U IOIIYTHOTO
ra3oB, UX PAKTUYECKOE UCIIOJIb30BAHUE.

37.Kamennblit yroab. OCHOBHbBIE HAlPaBJICHUS UCIIOJIB30BaHUs KaMEeHHOTO yrisi. KokcoBanue
KaMEHHOI0 YIJIs, BXKHEUIINE MPOAYKTHI ATOTO MPOLECCa: KOKC, KAMEHHOYTOJIbHAsI CMOJIA,
HasicMoJIbHas BoAa. COEVHEHNs, BBIACIAEMbIEC N3 KAMEHHOYTOJIbHOM cMoubl. ITpoayKThl,
II0JIy4a€MBbI€ U3 HAJICMOJIbHOU BOJBI.

DKOJOrH4YeCcKHe acreKThl JOObIUH, epepaboTKH M UCTIOIb30BaHUs TOPIOUYNX UCKOTIAEMBbIX.

Jemoncmpayuu. Konnexuus "[Ipupoanbie ICTOYHUKH yTaeBOA0po10B". CpaBHEHHE TIPOIIECCOB
ropeHust HepTH U NpUPoaAHOTO raza. OOpa3oBaHHe HEPTAHON IUIEHKH HA IOBEPXHOCTH BOJIBL.
Karanurnuecknii kpekuHr napaduHa (Ui KEpoCHHA).

Jlabopamopnsie onvimer. OnpeniesieHne HATMYUS HETIPEISIbHBIX YTIEBOJOPOAOB B OCH3MHE U
KepocHuHe. PacTBOPHMMOCTD pa3iMyHbIX HEPTENPOIYKTOB (OEH3MH, KEPOCUH, AU3EIIHHOE
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TOILTUBO, Ba3elINH, MapaduH) APYT B ApyTe.

38.KourpoasHas padora Ne3

1.7. TunpoxcunbpHbIC
COETMHEHUS

Coneprxkanne y4eOHOro MaTepuaia

39.Ctpoenne u ki1accupuxanusi cnuptoB. Kinaccupukanus ciupToB 1Mo THITY
YIJIEBOJOPOIHOTO PaguKaia, YACIy TMIAPOKCUIBHBIX TPYIII U TUILYy aTOMa yTJIEPOa, CBA3aHHOTO
C TUJPOKCUIBHON IpyMIoil. 1eKTPOHHOE U

IIPOCTPAHCTBEHHOE CTPOEHHUE TMAPOKCHIIBHOM IPpyIIbl. BiausHue cTpoeHus CnupToB HA UX
(bu3mdeckue cBocTBa. MeXMOIEKYsIpHask BOJOPOIHAS CBS3b. [ OMOJIOTHYECKUH Psijt
npeAebHBIX 0JTHOATOMHBIX CIIUPTOB. M30Mepusi 1 HOMEHKIJIaTypa aJIKaHOJIOB, UX 001Iast
dhopmymna.

40. XuMHYeCKHEe CBOICTBA AJIKaHOJIOB. PeakiionHas criocoOHOCTh MpeneIbHBIX
OJTHOATOMHBIX CIIUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPTaHUYECKUX U
HEOPraHMYEeCKUX COEAMHEHHH, conepxkamux OH-rpynny: KUCI0T, OCHOBaHUM, aM(POTEPHBIX
coelMHeHMH (BOJbl, CIMPTOB). Peakiyu, moATBepKAaoe KUCIOTHBIE CBOMCTBA CIUPTOB.
Peaknuu 3ameleHus ruipOKCUIBHON Ipynibl. MeXMOeKysipHas Aeruaparanus CIupToB,
ycinoBUs 00pa3zoBaHus NPOCTHIX 3¢UpoB. CloKHBIE F3PUPBI HEOPTAHUYECKUX U OPIraHUYECKUX
KHCJIOT, peakiuu dTepudukannu. OKUCICHUE U OKHCIUTEIBHOE JIETUAPHUPOBAHUE CITUPTOB.
41.Cnoco0bl mosrydyeHust CHUPTOB. [ MIponn3 rajoreHankaHoB. I 'uapaTanus ajlkeHOB, YCIOBUS
ee nposeneHus. BoccTaHoBIeHNE KapOOHMIIBHBIX COEIMHEHNN. MeTaHOo1, €ro MPOMBILIUIEHHOE
IIOJIy4YEHHUE U IIPUMEHEHNE B IPOMBIIIIEHHOCTH. bruosornyeckoe aeiicTBrie METaHOJa.
Crenuguueckue criocoObl MoNMydeHus 3TUI0BOTo cnupra. OU3noI0ornueckoe IeicTBre 3TaHoa.
42.MHoroaromusblie cnupThl.M30Mepusi 1 HOMEHKIIATypa NPEACTaBUTENEH IBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX CITUPTOB, UX
KayecTBEHHOE OOHapyxeHue. OTiebHbIe TPEACTaBUTENH: STUICHTITUKOIIb, TIUIEPHH, CIIOCOOBI
UX TOJIy4€HUs1, MPAKTUYECKOE MPUMEHEHHE.

DJEeKTPOHHOE U MTPOCTPAHCTBEHHOE cTpoeHue (heHona. BzanmMHoe BIUsIHIE apOMaTHYeCKOTO
KOJIbLIAa U TUAPOKCHIIBHOM T'PYIIIIBI.

XuMHUUECKUe CBOICTBaA (peHOMa KaK (PYHKIHS €r0 XUMHUYECKOTro cTpoeHust. bpomupoBanue
(henosa (kauecTBEHHAs PEaKITUsl), HUTPOBaHKE (MMMKPUHOBAS KUCIIOTA, €€ CBOWCTBA U
npuMeHenne). OOpazoBaHNEe OKpAIICHHBIX KOMITJIEKCOB ¢ HoHOM Fe3+. [Ipumenenue deHoma.
44. ®enou. Ioayyenne ¢geHo1a B IPOMBIILIEHHOCTH.

Hemoncmpayuu. Monenu MoJIeKys CoUpToB U (peHoI0B. PacTBOpUMOCTH B BOJIE€ QJIKAHOJIOB,
STUJICHIJIMKOJIA, TIUIeprHa, peHona. CpaBHEHHE CKOPOCTH B3aUMOJICHCTBUS HATPUS C
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3TaHOJIOM, MTPOMAHOJIOM-2, 2-METHIINIPONaHoIoM-2, TnuliepuHoM. [Tonyuenue OpomaTana us
sTaHoxa. BeiTecHeHne deHoa u3 peHossATa HATpUs yroJbHOUM KUCIOTON. Peakmus denoa ¢
dopmanbaerngom. KagectBenHsie peakiiui Ha (heHOoI. 3aBUCUMOCTH PACTBOPUMOCTH (heHOTIa B
BOJZIC OT Temmeparypsl. BzaumoneiictBue penona ¢ pacrBopom menoun. PacnosnaBanue
pacTBOpOB (peHOMATA HATpUs U KapOoHaTa HaTpus (0apOOTaXK BBIABIXaEMOTO BO3yXa HITH
JIEHCTBUE CUITLHOM KHUCIIOTHI). Pacro3HaBanune BOJIHBIX PaCTBOPOB (PeHOIA U TIIHIICpHUHA.
Jlabopamopnsie onvimul. Pextudukaius cmecu 3taHon-Boja. OOHapyXeHHE BOJIBI B
a3€0TPOIHOIN CMeCcH BOJBI U 3TUIIOBOTO CIUPTA.

45.[IpakTuyeckue 3ansaTus. Ne5 3
N3yuenue pacTBOPUMOCTH CIIUPTOB B BOJE.
Oxucnenyre CnupToB pa3IudyHOIO CTPOEHHSI XPOMOBOMN CMECBIO. 3
[Tonyyenune mquatunoBoro 3¢upa. [lomyuenue raurepara MeIn.

1.8. Anpaerunet u CopeprxaHue yueOHOro mMaTepuaia

KETOHBI. 46.I'omosiornueckme psaabl albAernioB U KeTOHOB. [IoHsATHE 0 KAPOOHUIIBHBIX COETUHEHUSX. 2
DJEKTPOHHOE CTPOCHUE KapOOHMIIbHOM Ipynmbl. M30MepHst 1 HOMEHKIIATypa ajibAerI0B U
KeToHOB. dU3NYecKre CBOMCTBA KapOOHMIBHBIX COSTUHEHU.
47. XuMHYecKHue CBOiiCTBA ATb1erHI0B U KeTOHOB. PeakiinonHast criocoOHOCTb 2
KapOOHWIbHBIX COeIMHEHUN. Peakiinu OKuCIIeHus albIeru10B, KaUeCTBEHHbIC PeaKIui Ha
ANIBJICTHIHYTO TpyIITy. Peakiiuy momuKoHIeHcaIiu: o0pazoBanue GeHoI0PpOopMabaeTHIHbIX
CMOJL.
48.MosryyeHre KapOOHMIBHBIX coequHeHH . [I[puMeHeHne anbaeru10B 1 KETOHOB B OBITY U
MPOMBIIUIEHHOCTU. AJIBAETH/IBI U KETOHBI B Ipupoze (3gupHbie Macna, hepoMonsl). [lomydenne 2
KapOOHWJIbHBIX COEIMHEHUIN OKUCIEHUEM CIIUPTOB, FHApaTalliell alKuHOB, OKHCICHUEM
yrieBoopo1oB. OTaenbHbIE TPEICTABUTENN AJIbJICTUI0B U KETOHOB, CrielU(UUYECKHUEe CIIOCOObI
WX ITOJIyYEHHUs U CBOWCTBA.
49. IlpumeHeHne KapOOHUWJILHBIX COeIHHEHU. 2

Jemoncmpayuu. 11lapocrep:xHeBble 1 00bEMHBIE MOAETN MOJIEKYJ allbJIETHI0B U KETOHOB.
[TosydyeHne yKCyCHOTO albAeruia OKUCIEHUE 3TaHOJIa XpOMOBO# cMechto. KauecTBeHHbIE
peakiy Ha aJibJICTHUIHYIO TPYIIY.

Jlabopamopnsie onvimot. OKMCICHNE 3TaHOJA B 3TaHAJIb PACKAJIEHHOW MEIHOW IPOBOJIOKOM.
[Tonyuenue penonodopmanbaeruIHOTO MoMuMepa. PacrosHaBanue pacTBopa aleToHa |
(dhopmainuHa.
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50.ITpakTuyeckue 3ansaTust Ne6

N3yueHne BOCCTAaHOBUTEIIBHBIX CBOMCTB aJIbJACTHIOB: peaKIus ""cepeOpssHoro 3epkana',
BoccTaHoBieHue ruapokcua meau (11).

B3aumoneiictBue opmanpaeruia ¢ rupocyinbGpUToM HaTpUsl.

1.9. KapbonoBsie
KHCIIOTHI U X
IPOM3BOTHBIE

Copepxanue yueOHOTo MaTepuania

51.'omosiornyeckuii psijx npeaeJbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
52.XuMnyeckne cBOMCTBAa KapOOHOBBIX KUCJIOT. [[oHATHE 0 KAPOOHOBBIX KMCIOTAaX U UX
KJIacCU(pUKaAIUsA. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHNE KapOOKCUILHOU IPYTIIIHI.
I'omonoruyeckuii psiji MpeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U
n3omMepus. MexmMoneKylIsspHble BOAOPOAHBIE CBS3U KapOOKCHIIBHBIX IPYIII, UX BIUSHUE HA
¢u3nuecKkue cBOMCTBa KApOOHOBBIX KHUCIIOT.

Peakiuu, nmocTpupyronime KucaoTHbIE CBOMCTBA M UX CPAaBHEHHUE CO CBOMCTBAMM
HeopraHn4yeckux Kuciot. O0pa3oBaHue (HyHKIMOHATBHBIX IPOU3BOAHBIX KAPOOHOBBIX KHCIIOT.
Peakuuu srepudukany. AHTUAPUIBI KAPOOHOBBIX KUCIOT, UX MOJIy4Y€HHE U IPUMEHEHUE.

53.Cnoco0bI mostydeHusi KapoOHOBBIX KUCJIOT. OT/1e/IbHbIE MPEJACTABUTEIN U UX 3HAYEHHUE.

O6u11e crnocoObl MOTYYEHUs: OKMCICHNE alIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, aJIbAEIHUIOB.
Baxneiiimume npeactaBuTenu KapOOHOBBIX KUCIOT, UX OMOJIOTHYECKask pojib, crienuduyeckue
CIOCOOBI MOTY4YEHUs], CBOMCTBA U MPUMEHEHNE MypaBbUHON, YKCYCHOM, MaIbMUTUHOBOM U
CTE€apUHOBOM ; aKpUIIOBOM U METAKPUJIOBOM; OJIEMHOBOM, JINHOJIEBOW M JIMHOJICHOBOI;
IIaBEIEBOH ; OEH30HHON KUCIIOT.

54. Cnoxnble 3¢upsbl. ZKupbl. CTpoeHHe 1 HOMEHKJIATypa CJI0XKHBIX 3(PUPOB, MEXKIIACCOBas
nu3oMepusi ¢ KapOOHOBBIMU KUcToTaMH. CIOCOOBI MOJTyYEeHHUs CII0KHBIX 3¢rpoB. OOpaTUMOCTh
peakimu TepruduKanny 1 (pakTopbl, BIUAIOIIKE Ha CMellleHre paBHOBecus. OOpa3zoBaHue
CIIOKHBIX nTonudupoB. [TonudTunentepedranar. JIacaHn Kak MpeaCTaBUTENh CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHE CIIOKHBIX 3(DUPOB.

55.Kupbl. Costn KapOOHOBBIX KHCJIOT. JKUPHI Kak ClI0KHBIE 3GHphI raulepruHa. KapOoHosbie
KHMCIIOTBI, BXOAAIIUE B COCTAB )KMPOB. 3aBUCUMOCTb KOHCUCTCHIIMN KUPOB OT UX COCTaBa.
XHMMHYECKUE CBOMCTBA JKUPOB: THIPOJIN3, OMBUIEHUE, THIpUpOBaHue. bruonoruueckas poib
AKHUPOB, UX UCIOJIb30BAHUE B OBITY U IPOMBIIIIICHHOCTH.

Mputa. CriocoObl MoTydeHUs: CoJIe: B3auMOIeCTBHE KapOOHOBBIX KUCIIOT C METaJIaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBaHHSIMH, COJISIMU; IIETOYHOMN THAPOIIH3 CIOKHBIX dIPHPOB.
XUMHUYECKUE CBOMCTBA coJiell KapOOHOBBIX KUCIIOT: TUAPOIIU3, PEAKIIMU HOHHOTO OOMEHa.
Mpbu1a, CyIIHOCTh MOIOLIETO AeicTBUA. OTHOIIEHHE MbLIA K JKeCTKOM Boje. CHHTETHYECKUE

NN
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moromue cpeacrBa — CMC (meTepreHTsl), UX MPEUMYIIECTBA U HEOCTATKH.

Jlemoncmpayuu. 3HaKkOMCTBO ¢ PU3UIECKIMH CBOMCTBAMH BOKHEHIIINX KapOOHOBBIX KHUCIIOT.
Bosronka 6eH30iHOI KucnoThl. OTHOIIEHUE PA3TUYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.
CpaBuenue pH BOAHBIX pacTBOPOB YKCYCHOM M COJITHOM KMCJIOTHI OAMHAKOBOM MOJIIPHOCTH.
[Tomy4yeHue mpUATHO MAXHYILETO CI0XKHOr0 3¢gupa. OTHOLIEHNE CIMBOYHOTO, TIOJICOTHEYHOTO,
MAaIlIMHHOI'O Macel U MaprapiHa K OpOMHOM BOJIE U PACTBOPY II€pMaHIraHaTa Kajlusl.
Jlabopamopnuvie onvimul. B3aumoieiicTBre pacTBOpa YKCyCHON KHUCIIOThI C MarHUEM, OKCHJIOM
uHKa, ruapokcuaom xkenesa (111), pactBopom kapOoHara Kaus U creapara Kajusl.
O3HakomiieHHe ¢ 00pa3lamMu CI0XKHbIX 3(pupoB. OTHOIIEHHE CIOXKHBIX 3(UPOB K BOjIE U
OpraHWYecKuM BellecTBaM. "BpiBeieHre" KUPHOTO MATHA C TIOMOIIBIO CI0KHOTO 3hupa.
PacTBOpHMOCTB UPOB B BOJIE U OPIraHUYECKUX pacTBOpUTENAX. CpaBHEHHE MOIOLINX CBOWCTB
xo3saiictBeHHoro Meuia 1 CMC B )KeCcTKOH BOJE.

56. IIpakTuyeckue 3ansitus. Ne7-8

PactBoprMOCTb pa3nuuHbIX KapOOHOBBIX KUCJIOT B BOJE. B3anMonelicTBrue yKCYCHON KHCIIOTHI C
Metaiiamu. [lonydeHne n30aMuioBoro 3pupa YyKCYyCHON KUCIOTHI.

CpaBHEHME CTENEHN HEHACHIILIEHHOCTH TBEPAOTO U JKUIKOI0 KUPOB. OMBIICHHE KUPA.
[Tomy4yeHue Mbli1a 1 U3y4EHHE €TO CBOIMCTB: MEHOOOpa30BaHKe, PEaKIIMi HOHHOTO 0OMEHa,
THIPOJIN3, BBIJIETICHUE CBOOOTHBIX KUPHBIX KUCIIOT.

1.10. YraeBonas!

Copepxanue yueOHOro MaTepuania

57.Ilonsitue 06 yraesogax. Kinaccudukanus yrineBogoB. MoHO-, 11- U MOIKHCaxapUabl,
IPEICTaBUTENN KaXA0M IPyIbl yIIeBo10B. buosorndeckas posib yriaieBoJ0B, UX 3HAUECHHUE B
SKM3HU YEJIOBEKa U OOIIECTB.

58. Iucaxapuabl. CtpoeHue nucaxapunoB. Criocod couneHeHus HUKIoB. BoccranasiuBaronme
Y HEBOCCTaHAaBJIMBAIOIINE CBOMCTBA IMCAXaPU/IOB KAK CIIEJCTBUE cowleHeHHs ukia. CTpoeHue
U XMMHUYECKHE CBOMCTBA caxapo3bl. TE€XHONIOIMYECKHNE OCHOBBI IPOU3BOJICTBA CaXapO3bl.
JlakTOo3a 1 ManbTO3a, KaK U30MEPHI Caxapo3bl.

59.Hoamcaxapuasbl.
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Jemoncmpayuu. OOpa3iipl yriieBoaOB U u3aenuii u3 Hux. [lomydenue caxapaTta Kanblus U
BBIJICJICHHE CaXxapo3bl U3 pacTBOpa caxapara Kajablus. B3anmozeiicTBre ritoKo3sl ¢
(bykcuHCepHUCTON KHCIOTON. OTHOIIIEHHE PAacTBOPOB caxaposbl U ManbTo3bl K Cu(OH)2 mpu
HarpeBanuy. O3HaKOMJICHHE ¢ PU3MUECKUMH CBOWCTBAMHU Kpaxmala u eJTono3sl. Habyxanue
LIEJUTI0JI03BI U Kpaxmaiia B BoJe. [lonydeHne TpuHUTpaTa 1emnono3sl. Komiekuns BoJIoKOH.
Jlabopamopnsie onvimel. O3HaKOMIIeHUE C PU3NUECKUMU CBOMCTBAMHU IUIIOKO3BI (alT€UHast
yIaKkoBKa, Ta0neTku). KHCIOTHBIN ruapon3 caxapo3bl. 3HAKOMCTBO ¢ 00pa3iaMu
nonrcaxapuioB. OOHapyKeHUE Kpaxmalia ¢ IOMOIIbI0 KaYeCTBEHHON peakiK B Mefle, Xiieoe,
HorypTe, MaprapuHe, MakKapOHHBIX U3JIENIUAX, KpyTax

60-61.ITpakTHyeckue 3ansaTus. Ne§-9

Peakmus "cepeOpsiHOTO 3epKaia’ rIrOK03bl. B3auMoaeicTBIE TITIOKO3BI ¢ THAPOKCHIOM MEH
(1) mpu pa3mUUHBIX TeMIlepaTypax.

JleiicTBMEe aMMHAYHOTO PACTBOPA OKCHJIA cepedpa Ha caxapo3y.

OO6napyxeHHe TaKTo3bl B MoJIOKe. JleficTBUE Ho/a Ha KpaxXMall.

62.KonrpoubHas padora Ne4

1.11. AMunHE,
AMUHOKHCJIOTBI, OCITKH

Copneprxanue yaeOHOro MaTepuaia

63. Knaccupuxauus u usomepust amunoB. [lonsrue 06 amunax. [lepBuynble, BTOpUUHbIE U
TpeTHuHble aMuHbL. Kiaccudukaruss aMrHOB 110 THITY YTIIEBOJIOPOJIHOTO PaIUKaia U YHCITY
aMMHOTPYII B MOJIeKyJie. ['oMosioruueckue psiapl NpeenbHbIX anu(aTudecKux u
apOMAaTUYECKUX aMUHOB, H30MEpPHUs1 U HOMEHKJIATYypa.

64. XuMH4YeCKHe CBOMCTBA aMHHOB AMUHBI KaK OPIraHUYECKUE OCHOBAHHUSA, UX CPAaBHEHUE C
aMMHaKOM U JIpYTMMHU HEOPraHUYECKUMHU OCHOBaHUSIMU. CpaBHEHHE XMMHUECKUX CBOICTB
anupaTiyecKux U apoMaTHUecKux aMMHOB. OOpa3oBaHue aMHI0B. AHWJIMHOBBIE KPACUTENH.
[ToHATHE O CHHTETHYECKHUX BOJIOKHAX. [lonmamMuasl M moanaMuIHble CHHTETUYECKHAE BOJIOKHA.
65.IlpumeHenue u nojaydeHue aMuHoB. [lonyyenne amunoB. Pabotst H.H. 3ununa.

66. AMHUHOKHCJI0THI. [ToHATHE 00 aMUHOKHCIIOTaX, WX Kiaccuukaius u crpoerne. Onrudeckas
nsoMmepus [ -aMUHOKMCIIOT. HoMEeHKIIaTypa aMUHOKHUCIIOT. /JIBOMCTBEHHOCTh KUCIIOTHO-
OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ IPUYMHbI. bunossipaslie HOHBL Peakniny KOHACHCAUH.
[lentunnas csi3b. CHHTETHUECKUE BOJIOKHA: KaIllPOH, SHAHT. Kilaccudukanus BOJIOKOH.
[TomyyeHne aMUHOKHCIIOT, X IPUMEHEHUE U Ouosiornueckas QyHKIMs.

67. beaku. benku kak npupoaHsle noauMepsl. [lepBuunas, BTOpudHasi, TpeTU4YHas U
YEeTBEPTUYHASL CTPYKTYpbI OeskoB. ubpuiisipablie U r1o0yisipHble 6elnKu. XUMUYEeCKHUe
CBOMCTBA OEJIKOB: FOPEeHUE, JIeHaTypalus, 'MIpoJin3, KaUeCTBEHHbIE (LIBETHBIC) PEAKIIHH.

N
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buonoruyeckue (I)YHKI_II/II/I 66J'IKOB, X 3HaueHue. belku Kak KOMIIOHEHT IHUIIIH. Hpo6neMa
OCIIKOBOIO roJioAaHud U MyTU €€ pCIICHUA.

Jlemoncmpayuu. Grznyueckye CBOWCTBA METHIIAMUHA: arperaTHOE COCTOSIHUE, I[BET, 3arax,
OTHOLIEHUE K BoJie. ['openune metriiaMmuna. B3aumoeiicTBrue aHnianHa 1 METUIAMHHA C BOJAOU U
kuciaoramu. OKpanivBaHye TKaHel aHUITMHOBBIMU KpacuteiasiMu. OOHapyKeHue
(YHKIMOHAIBHBIX TPYII B MOJIEKYIaX aMUHOKHUCIIOT. HeliTpanu3arus menoys aMuHOKHUCIIOTOM.
HefiTpanu3anus KMCI0TH aMMHOKHUCIIOTOM. PacTBopeHue u ocaxkieHue O0enKkoB.
Jlabopamopnsie onvimul. VI3roToBieHre MAapOCTEPKHEBBIX U 00bEMHBIX MOJIENICH N30MEPHBIX
amMuHOB. PacTBOpeHune 6enKoB B Boje U UX Koaryismus. OOHapyxkeHue Oelka B KypUHOM SIHIIE U
MOJIOKE.

68. IlpakTuyeckue 3anaTus Ne9

OO6pazoBanue coneli anwiHa. bpoMupoBaHue aHUIHHA.
OO6pazoBanue coseit runuHa. [TonydeHrne MeTHON oMM TIUIMHA.
Jlenarypanus Oenka. [[BeTHbIC peaknu OSIIKOB.

1.12. A3oTconepxariue
reTEepPOLMKINYECKUE
COCIMHEHUS.
Hyxnennossie
KHUCJIOTBI.

Coneprxanue yueOHOTO MaTepraia

69. Hyk/jieMHOBbIE KM CJI0ThI. HyKIIEHHOBBIE KMCIIOTBI KaK IIPUPOIHBIE MIOJIUMEPBI.
Hyxneorunpl, ux crpoenue, npumepsl. AT® u A/I®, ux B3auMonpeBpaleHue U poJib 3TOr0
nporecca B IpUpoe.

70.ITonsaitue IHK u PHK. Ctpoenue JIHK, ee nepBuyHas u BropudHas cTpykrypa. Pabotsr @.
Kpuka u JI. Yorcona.

71. KoMIieMeHTApHOCTb a30THCTBIX OcHOBaHu . Pemnkanusa JHK.

72.0codennoctu crpoenusi PHK. Tunbl PHK u ux 0nosiornyeckune pyakuuu. [lousarue o
TPOUYHOM KOJie (KOJIOHE).

73.buocuHTe3 0eJIKa B JKMBOH KJIETKe.

74.T'eHHasi NH/KeHepHUsl U OUOTeXHOJI0rusA. TpaHcreHHble POpPMbI PACTEHUM U KUBOTHBIX.

NN DN

NN DN

Jlemoncmpayuu. Mojenu MOJIEKYIl BAXKHEUIIUX reTepolnkioB. Komiekius
TFETEPOLMKINYECKUX COeNMHEHNN. J[elicTBUE pacTBOpa NUPUAMHA HA UHIAUKATOP.
BzanmopaeiictBrue nupuanHa ¢ coyitHOM kucnoroi. Moaens mosiekyinbsl JIHK, nemoncrpanms
MIPUHIIMITA KOMIIEMEHTAPHOCTH a30TUCTHIX OCHOBaHMM. OOpa3Ibl MPOIYKTOB MUTAHUS U3
TPAHCTCHHBIX (OPM PACTCHHI W KUBOTHBIX. JIekapcTBa M Mpenaparhl, NU3TOTOBICHHBIC
METOJIaMH T€HHOW WHXEHEPUU U OUOTEXHOJIOTHH.

Jlabopamopnsie onvimot. 13roToBieHne 00bEMHBIX U IIAPOCTEP>KHEBBIX MOJIENIEH a30TUCTBIX
TeTEPOIMKIIOB.
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1.13. Buonornueckun
AKTUBHbIE
COEUHEHUS.

Coneprkanue y4eOHOTO MaTepuaia

75. @epMeHTHI. [loHsATHE O PepMEHTaX KaK O OMOTOTHUECKUX KaTau3aTopax 0enKoBon
npupoibl. OCOOEHHOCTH CTPOEHMSI U CBOMCTB B CPABHEHUHU C HEOPTAaHUUYECKUMU
karanuzaropamu. Knaccudukanus pepmenToB. OCOOEHHOCTH CTPOEHUS M CBOIMCTB (DepMEHTOB:
CEJIEKTUBHOCTb U 3(PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (pepMEHTOB OT Temneparypsl 1 pH
cpenbl. 3HaueHne pepMEeHTOB B OMOJIOTUU U IPUMEHEHHUE B IPOMBIIUICHHOCTH.

76. Buramunbl. [Tonstue o ButamuHax. Ux kinaccudukanus u odoznauenue. Hopma
notpebiieHust BATaMUHOB. BonopactBopumeble (Ha npuMepe ButamunoB C, rpynmsl B u P) u
XKUPOpacTBOpUMBIe (Ha mpuMepe BUTaMUHOB A, D u E). ABUTaMUHO3bI, THTIEPBUTAMUHO3bI U
THITIOBUTAMUHO3bI, HX MPO(PUIAKTHKA.

77.T'opmoHbI. [ToHATHE O TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BHIIOIHSIOIINX
SHIOKPUHHYIO PETYISIHUIO KU3HEACATENFHOCTH Oprann3MoB. Kitaccudukamnus ropMOHOB:
CTE€pOUIbl, TPOU3BOIHBIE AaMMHOKHUCIIOT, OJUMENTHIHbIE U OENKOBble TOPMOHBI. OTIEIbHBIE
MIpeJICTaBUTEINN: ICTPATNOI, TECTOCTEPOH, UHCYJINH, a/IpEHATINH.

78.JIekapcrBa. [IoHsaTHE 0 NeKapcTBaxX Kak XUMHOTEpaneBTUYECKUX npenapaTtax. Kpatkue
HCTOPUYECKHE CBEJICHHS] O BOSHUKHOBEHUHU U Pa3BUTHH XUMHOTEpanuu. ['pymrbl 1ekapcTs:
cynbpaMuabl (CTPENTOLUA), aHTUOMOTUKY (TIEHULIUIIINH ), aHTUTTUPETUKH (ACTIUPHUH ),
aHaJIbIeTUKH (aHAIBIMH). MeXaHu3M J1efCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB,
CTPOEHHE MOJIEKYJI, IPOrHO3UPOBAHUE CBOICTB Ha OCHOBE aHAJIM3a XUMUYECKOTO CTPOCHHUS.
AHTHOMOTHKY, UX KJIacCU(UKALIKS IO CTPOCHUIO, THUITY U CIIEKTPY JeiicTBus. besonacHble
CIOCO0BI PUMEHEHUS], JIEKAPCTBEHHbBIE (POPMBI.

Jemoncmpayuu. CpaBHeHue ckopoctu pazioxenus H202 mox neiictBueM (epMeHTa KaTanasbl
u Heoprannueckux karanuzatopos: K, FeCI3, MnO2. O6pasiibpl BATAMHHHBIX [TPEMApaToB.
[Honuuramunsel. Unmroctpanuu Gotorpaduii )KUBOTHBIX C pa3InYHBIMU (OpMaMu
aBUTaMUHO30B. [l11akat ¢ n300paskeHHeM CTPYKTYPHBIX (POPMYII 3CTparoia, TECTOCTEPOHA,
anpeHanuHa. BanmogeiictBue agpenanuna ¢ pactsopom FeCl3. benkoBas npupoja HHCYyIMHA
(uBeTHast peakmust Ha Oenku). [TmakaTel WM KogorpaMmel ¢ GopMyIaMH aMuIa CYITb(aHUIOBON
KHUCIIOTBI, AUTHAPO(OIHUEBDII U TOKHON AUTHAPO(ONINEeBON KUCIOT, OCH3WINEHUIIMIINHA,
TeTpalMKINHA, IeOTaKCUMa, aCIHpPUHA.

Jlabopamopnsie onvimel. VcripiTanue pacTBOPUMOCTH aJJpEHAJIMHA B BOJE U COJISTHOM KHUCIIOTE.
OO6Hapy>keHHe acnipuHa B TOTOBOH JIEKapCTBEHHOU (opme.

79-80. IpakTuuyeckue 3anaTus. Nel(-11
OOHapy>keHHe BUTaMHHA A B TIOJICOIHEYHOM Maciie. OOHapyxeHue ButamuHa C B S0JI04HOM
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coke. Onpenenenne BuramMmuHa D B ppiObeM jKUpe UITH KypUHOM KENTKE.

JlericTBrEe aMUII03bI CIIIOHBI HA KpaxMall. [[eficTBre AeruaporeHasbl HA METUJICHOBBIA CUHUM.
[elicTBre KaTana3bl Ha EPOKCUI BOAOPOA.

AHanu3 JeKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX CATUIIMIOBON KUCIOTHI. AHAIN3
JIEKapCTBEHHBIX MIPENapaToB, MPOU3BOJIHBIX 7-aMUHO(EHOIA.

PA3JIEJI 2. OBIIAA U HEOPT'TAHUYECKASA XUMMUA.

91

2.1. Xumust — HayKa o
BEILIECTBAX

Coneprkanue y4eOHOro MaTepuaia

81.CocraB BemecTBa. U3Mepenne BemecTBa. XuMU4YecKHe 1eMeHThI. CriocoObl
CYILIECTBOBAHUS XUMUUECKUX 3JIEMEHTOB: aTOMBI, IPOCThIE U CIOXKHBIE BelllecTBa. BemecTa
MOCTOSIHHOTO U IIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHusl. CrocoObl 0TOOpaXKeHUsT MOJIEKYJT:
MOJIEKYJISIPHBIE U CTPYKTYpHBIE ()OPMYIIbI; IIAPOCTPEPAKHEBBIE U MacIITaOHbIE
npoctpancTBenHsle (Ctroapra-bpurieda) moaenu Mosiekysn. Macca aToMOB U MOJICKYII.
AtomHas equHuIA Macebl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJIsipHas Macchl. KonnuecTBo
BELIECTBA U €JMHMIIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. HYuciio ABorazipo. MossipHast
Mmacca.

82. ArperarHble cocTosiHuS BemecTBa. CMecH BelecTB. TBEPI0E (KPUCTAIUIMUECKOE U
amopdHoe), )KuAKoe 1 ra3000pazHoe. 3aKoH ABOTaApo U €ro cieAcTBUsA. MoJsipHblid 00beM
BEILIECTB B ra3000pa3HoM cocTosiHUH. OObeJMHEHHBIN Ta30BBIN 3aKOH U YpaBHEHHE
MenpeneeBa-Kianeiipona. Cmecu BemiecTB. Paznuuust MeXy CMECIMH M XUMUYECKUMU
coeHeHUAMHU. MaccoBasi 1 00beMHas! 0JIM KOMIIOHEHTOB CMECH.

Hemoncmpayuu. OnbITH, WUTIOCTPUPYIOIME 3aKOH COXpaHEHHs Macchl BemecTs. Habop
MoJienieil aToMOB 1 MoJieKysl. HekoTopble BeriecTBa KoJu4ecTBOM B 1 Mosb. Mojienb MOJIIpHOTO
o0bema rasos.

83.IlpakTuyeckue 3ausaTus. Ne 12 MsrotoBnenune Mojeneil MOJIEKYN HEKOTOPBIX
OpraHNYECKUX U HEOPTAHUUECKUX BEIIECTB
Ourctka BeniecTB (pUIBTPOBAHUEM U TUCTHIUIAIMEH. OUNCTKA BEIIECTB MePEKPUCTAIIITN3AIUCH.

2.2. CtpoeHue aToma

Conepxanne yaeOHOTO MaTepraia

84.AToM - ci10KHaA YacTuLA. J[oka3arenbCcTBa CIOKHOCTH CTPOCHHUS aTOMa: KaTOAHbIE U
PEHTIeHOBCKUE JIy4uH, HOTOdIPHEKT, pagoaKTUBHOCTb, SJEKTPOIIH3.

[Inanerapnas mozens atoma 3. Pesepdopaa. Crpoenue atoma o H. bopy. CoBpemeHnHbIe
MIPEACTABIICHHS O CTPOCHUH aroMa. KopmycKynsipHO-BOJIHOBOW TyaJIM3M YacCTHUL] MUKPOMUPA.
85.CocTaB aTOMHOI0 s1/1pa - HyKJIOHBI: IPOTOHBI U HEUTPOHBL. 1130TONBI M HYKIUABI.
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Y CTONYUBOCTD SAED.

86.JexTpoHHast 000/104uKa aTOMOB. [loHsTHE 00 JIEKTPOHHOM OPOUTAIH U SJIEKTPOHHOM
obnake. KBaHToBbIC Uncia: TaBHOE, OpOUTAIBHOE (TOOOYHOE), MATHUTHOE U CITUHOBOE.
Pacrnipenenenue 31eKTPOHOB M0 YHEPTETUYECKUM YPOBHSM, MTOAYPOBHSIM U OPOUTAIISIM B
COOTBETCTBHH C MIPUHITUIIOM HAUMEHbIIIEH dHeprun, mpuHiunoM [laynu u npasunom ['yHna.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB XUMUYECKHX JIEMEHTOB.

BasienTHBIE BO3MOXKHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.

DJIeKTpOHHAs KJIacCH(PUKALUSA XUMHUUECKUX dJIEMEHTOB: S-, P-, d-, f-371eMeHThI.

Jemoncmpayuu. ®otorddext. Moaenu opburaneit pazananoit Gopmel.
JlabopamopHnuie onvumet. HabmoneHne CrieKTpOB UCITYCKAaHHS U TOTJIOMIEHHS COSTMHEHUH
XUMHUYECKHX 3JIEMEHTOB C IIOMOIIbIO CIIEKTPOCKOIIA.

2.3. Ilepuonuueckuit
3aKOH H
HepUOIYECKast
CHCTEMa XUMHYECKUX
anemenTtoB J[. 1.
MenneneeBa

Coneprxanue yueOHOTO MaTeprana

87.0TkpbITHE IEPUOANYECKOT0 3aK0HA. [Ipennockuiki: HakomIeHHe (PaKTOIOTHYECKOTO
Matepuaina, pabotsl npeamecreeHuukoB (M.B. Jlebepeitnepa, A.D. Illankyprtya, [Ix.A.
Heronennca, JIL.EO. Meiiepa), che3n xumukoB B Kapicpys, inunoctHeie kadectsa J1. .
MenneneeBa. OtkpoiTue .M. MenneneeBpIM NEPUOIMUECKOTO 3aKOHA.
88-89.Ilepuoguueckuii 3akoH u cTpoenue aroma. M3otonel. CoBpeMeHHOE TOHATHE
XUMHUYECKOTO dNIeMeHTa. 3akoHoMepHOCTh I'. Mo3nu. CoBpemenHast (hopMynrupoBka
MEPUOANYECKOrO 3aKOHa.

90.Ilepuoguyeckas cucreMa u crpoeHue aroma. OU3nyecKuil CMbICI TOPSIIKOBOIO HOMEPA
3JIEMEHTOB, HOMEPOB TPyNIIbI U Niepuoa. Ilepuoandeckoe N3MEHEHUE CBOMCTB 3JIEMEHTOB:
paauyca aTomMa; S3HEPrUd HOHU3ALMH; AIEKTPOOTPULATEIbHOCTH. [ [pnunHbl u3mMeHeHus
METATNYECKUX U HEMETAJUTMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIIax U MEPHUOIAX, B TOM YHCIIE
OOJIBIIINX U CBEPXOOJIBIIHX.

91.3HayeHHe NEPUOAMYECKOT0 32AKOHA M NMEPHOANYECKOI CHCTeMbl XHMHYECKUX )JIEMEHTOB
JA.N. MenaeJieeBa 1J1sl pa3BUTHS HAYKU M IOHUMAHHUS XUMHU4Y€CKOW KAPTHHBI MHPA.

w w

Jlemoncmpayuu. Pa3nuaHbie BApUAHTHI TAOIUIIBI TEPHOUICCKON CUCTEMBI XUMUYIECKHIX
anemenToB J[.M. MenneneeBa. OOpa3iibl MPOCTHIX BEIIECTB OKCUIOB M THUIPOKCHUIOB DJIEMEHTOB
Il nepuona.

Jlabopamopnsie onvimol. CpaBHEHUE CBOMCTB MPOCTHIX BEUIECTB, OKCUIOB U TUPOKCHUIIOB
anemenToB |l mepuona.

92.KourpoJsbHas padora NeS

2.4. Ctpoenue

Conepxkanue yueOHOTO MaTepuaia

20




BEIECTBA

93.IloHsiTHE 0 XMMHYECKOH CBSI3H.

94. Tunbl XUMHYECKHMX CBSI3€ii: KOBAJICHTHASI, MOHHAS, METAJUTMUECKasi U BOJIOPOIHASL.
95.KoBasieHTHasi XUMUYeCKasi CBsI3b. [|Ba MexaHU3Ma 00pa3oBaHUs ATON CBS3H: OOMEHHBIH U
JIOHOPHO-aKIEeNTOPHbIN. OCHOBHBIE IMapaMeTPhl TOTO THUIA CBSI3U: JUTMHA, IPOYHOCTD, YTOJI
CBSI3U WJIM BAJIEHTHBIN yroj. OCHOBHBIE CBOMCTBA KOBAJIEHTHOW CBSI3U: HACBIILIEHHOCTb,
MOJISIPU3YEMOCTh U TPOYHOCTh. DJIEKTPOOTPHUIATEILHOCTh U KJIaCCU(UKAITUS KOBAJICHTHBIX
CBs3€H MO ATOMY MPU3HAKY: MOJSPHAS U HEMOJISIPHAsE KOBAJICHTHbIE CBSA3U. [10JIIpHOCTD CBSI3U U
MOJIIPHOCTH MoJieKyJbl. Crioco0 nepeKkphIBaHMsI 3JIEKTPOHHBIX OpOuTanei u

KJIacCH(UKAIUs KOBAJICHTHBIX CBSI3EH MO 3TOMY MPU3HAKY: [ - U []-CB3U. KpaTHOCTh
KOBAJICHTHBIX CBSI3eH U Kjaccu(uKaius uxX Mo 3TOMY MPU3HAKY: OJUHAPHBIE, TBOMHBIE,
TPOMHBIE, TOJIYTOPHBIC. THUIBI KPUCTANIMYECKUX PEIIETOK Y BEIIECTB C 3TUM THUIIOM CBA3H:
aTOMHBIE U MOJIEKYJIsipHble. DU3NYECKHE CBOMCTBA BELIECTB C 3TUMH KPUCTATUIMYECKUMU
perieTkamu.

96.Uonnasi xumuueckasi CBAA3b, KaKk KpailHUH Ciiydail KOBaJICHTHOM MOJISPHOU CBSI3U
MexanusM oOpa3zoBaHUsl HOHHOW CBA3H. MIOHHBIE KPUCTAJUIMYECKUE PELIETKU U CBOWCTBA
BELIECTB C TAKUMH KPUCTAILJIAMHU.

97.MeTta/iinueckasi XMMHYeCKAas CBA3b, KaK 0COOBIN THI XUMUYECKOU CBSA3H, CYIIECTBYIOIINM
B METaJUIaX M CIuiaBaxX. Ee OTiauuMs U CXOACTBO C KOBAJIEHTHOW U MOHHOM cBs3siMu. CBOMCTBA
METAUIMYECKON CBSI3U. MeTauinueckue KpUCTaNINYECKUE PENIETKN U CBOKCTBA BELIECTB C
TaKUMHU KPUCTAJIAMH.

98.BoopoaHasi xumMu4ecKkasi cBsi3b. Mexanu3m oOpa3oBaHus Takou cBsi3u. Ee
KJIaccu(pUKaIus: MeXMOJICKYJISIPHAS M BHYTPUMOJIEK YIIIpHAsE BOJIOPOIHBIC CBS3H.
MonexynsapHble KPUCTAIIMYECKHAE PEILIETKHU JUIsl 3TOr0 THUMa cBA3U. Du3ndeckne CBONCTBA
BEIIIECTB C BOJIOPOTHOM CBA3BI0. brosornueckast posib BOJIOPOIHBIX CBSA3EH B OPTaHU3AINN
CTPYKTYp OHOTIOINMEPOB.

Enunas mpupoga XuMUYECKUX CBA3EH: HATMYHUE PA3IMYHBIX THUIIOB CBSI3€H B OJHOM BEIIIECTBE,
Mepexo] OJTHOTO TUIIA CBSI3U B APYroM U T.II.

99.KoMmiiekcooOpazoBanme. [loHsTHE 0 KOMIUIEKCHBIX coeAMHEeHMUIX. KoopauHanuoHHoe
YHCII0 KOMILIEKcooOpa3oBarensi. BHyTpeHHss ¥ BHEIIHsIS chepa KOMILIEKCOB.
100.Homenk1aTypa KOMILUIEKCHBIX coeinHeHuil. X 3HauyeHue.

wwnN

N

Hemoncmpayuu. Monenu MOJIEKyI pa3IMuHON apXUTEKTYpbl. Moeny U3 BO3AYLIHBIX [1apOB
MIPOCTPAHCTBEHHOTO PACIIOIOKEHUS SP-, SP2-, SP3-TuOpu IHBIX opOuTanei. Mozaemnu
KPUCTAJTMYECKUX PEIIETOK pa3nuyHoro tuna. Mozaenu monekyn JIHK u Oenka.
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Jlabopamopnuie onvimol. B3anMoeiicTBue MHOTOATOMHBIX CITUPTOB € (DEJIMHTOBOM
XKHUJIKOCThI0. KauecTBeHHbIE peakiuy Ha HoHbl Fe2+ u Fe3+.

2.5. [Tonmumepsl

Copepxkanue yueOHOTo MaTepuaia

101.Heoprannueckue noumepsbl. [loaumMepsl - TPOCThIE BEMIECTBA C aTOMHOM
KPUCTANTHYECKOM PEeIeTKON: aJuIOTPOIHbIE BUAOU3MEHEHHS yIiepoa (anMas, rpaduT, KapOouH,
(ysiepeH - B3aUMOCBS3b THOPHUIN3ALMK OpOUTaIell y aTOMOB yIiiepo/ia ¢ MPOCTPAaHCTBEHHBIM
CTPOEHHEM AIIOTPOIHBIX MOJIU(DUKAINIT); CENICH U TeJUTYp LENOYeyHOro cTpoeHus. Ilomumepsr -
CIIO’KHBIE BEIIECTBA C aTOMHOM KPUCTAIITUYECKON PEIIEeTKOM: KBapIl, KpeMHE3eM (JHMOKCHIHBIC
COCJIMHEHUS KPEMHUS), KOPYH (OKCH]T aJTFOMUHHUS) U aJTFOMOCUIIUKATHI (TI0JIEBBIE LITATHI,
CIII0/Ia, KaoJinH). MuHepaiisl U ropHble opozsl. Cepa miactudeckas. MUHepaabHOE BOJIOKHO -
acOecT. 3HaYeHHE HEOPTaHUUYECKUX MPUPOJHBIX MOJIUMEPOB B (POPMUPOBAHUU OJHOM U3
re0JIOTHYECKUX 000JI0UeK 3eMIIH - TUTOC(EPHI.

102-103.Oprannyeckue mojumMepbl. CriocoObI X MOTYYSHHUS: PEAKIIUHU TTOTHUMEPHU3aLUH U
peakimu noaukoHaeHcauu. CTpyKTypbl HOJIMMEPOB: JTMHEHHBIE, pa3BETBICHHBIC U
MpocTpaHCTBEHHBIE. CTPYKTYpHpPOBAHUE MOJIMMEPOB: BYJIKAHNU3ALNS KaydyyKoB, 1yOJIeHNe
OEITKOB, OTBEPIKICHHUE MOJMKOHCHCAIIMOHHBIX MTOJTUMEPOB. 33

104.Knaccupukanusi moJIMMepoB MO Pa3jJMYHbIM IPU3HAKAM.

Jemoncmpayuu. Konnexuun rmiacTMace, KaydykoB, BOJIOKOH, MUHEPAJIOB M TOPHBIX MOPO/I.
MuHepanpHOE BOJIOKHO - acOecT u u3zenwust u3 Hero. Mojenu mosiekyn 6enkos, [JHK, PHK.
Jlabopamopnbsie onvimpl. O3HAKOMJICHHE ¢ 00pa3IlaMu TIacTMAcC, BOJIOKOH, KaydyKOB,
MUHEPAJIOB M TOPHBIX MOPo. [IpoBepka miacTMace Ha 3JIEKTPUIECKYIO TTPOBOUMOCTb,
TOpIOYECTh, OTHOIIIEHUE K PACTBOPAM KHCIIOT, IIesiouel u okuciuteneid. CpaBHEHHE CBOWCTB
TCpMOpeaKTI/IBHLIX nu TCpMOHHaCTI/I‘-IHLIX Ij1acTMmacc. HOHY‘IGHI/IG HHTCI>'I n3 KaHpOHOBOﬁ N
JaBcaHoBOM cMoutbl. OOHApYKEHUE XJI0pa B OJUBUHIIXIJIOPHU JIE.

2.6. TucnepcHblie
CUCTEMBI

Coneprxanue yueOHOTO MaTepraia

105. IonsTHe 0 IUCHIEPCHBIX cucTeMax. Knaccudukaius 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH
OT arperaTHoro COCTOSIHUS TUCTIEPCUOHHOM CpeJibl M TUCIIEPCHOM (pa3bl, a TAKXKE 10 pazMepy Ux
yacTuil. ['py0oaucCIiepCHbIE CUCTEMBI: SMYIbCUU U CYCIEeH3UU. TOHKOIMCIIEPCHBIE CUCTEMBI:
KOJUIOUJIHBIE (30JIU M TelI) U UCTUHHbIE (MOJIEKYIIAPHBIE, MOJIEKYJIIPHO-MOHHbBIE U HOHHBIE).

Db ekt Turpans. Koarymsanus B KOJUIOUAHBIX pacTBopax. CHHEPE3UC B TEISX.

106. 3HaueHne QUCIIEPCHBIX CHCTEM B KMBOH M HE;KMBOI IPUPO/E ¥ NPAKTUYECKOM KU3HH
YeJI0BeKa. OMYJIbCUH U CYCIIEH3UU B CTPOUTEILCTBE, MUILEBON U MEJULIMHCKON
IMPOMBIINIJICHHOCTH, B KOCMETHKE. BI/IOHOFI/IV—IGCKI/IG, MEIUIIMHCKUE U TEXHOJIOTHYCCKUEC 30JI1.
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3HayeHue refeil B opraHu3aluy )kuBoil MaTepun. buonornueckue, nuieBbie, MEIUIMHCKHE,
KocmeTnueckue reiau. Cunepesuc kak (pakTop, ONpeAesstoluil CPOK FOJHOCTH MPOAYKIIUU Ha
ocHoBe reneil. CBepThIBaHWE KPOBU KaK OMOJIOTMYECKHI CHHEPE3HUC, €ro 3HauUeHHE.

Jlemoncmpayuu. Buapl TMCIEPCHBIX CUCTEM U UX XapaKTepHble Mpu3Haku. [IpoxoxaeHue ayda
CBeTa Yepe3 KOJUTOUAHBIC U UCTUHHBIE pacTBOPHI (3 ekt Tunmans).

Jlabopamopnsie onvimot. 11onydenue cycnieH3nn cepsl U kKanugoin. [lomydenue smyinbcun
pactutenbHOro Macia u 6enzouna. Ilomydenue 3015 kpaxmana. [lomydenue 305 cepsl U3
THOCYJIb(aTa HATPHsI

2.7. Xumuueckue
peaxkiumn

Coneprkanue y4eOHOro MaTepuaia

10

107-108.Knaccupuranus XdMUYeCKHX PeaKlMii B OpraHn4ecKoii 1 HeopraHuyeckoii
xumuH. [ToHsTre o xumudeckoil peakuuu. Peakiuu, naynme 6e3 H3MEHEHUS] KaUeCTBEHHOTO
coCTaBa BEILIECTB: AJJIOTPOIK3alus U u3oMepu3anus. Peakiuu, naymue ¢ "3SMEHEHUEM COCTaBa
BEIIIECTB: 110 YHCILY U XapaKTepy Pearupyroumx U 00pa3yromuxcs BEIecTB (pa3iokKeHus,
COEJIMHEHHS, 3aMEeIleHHsI, OOMEHa); IO U3MEHEHHUIO CTENEeHEH OKUCICHMSI JIEMEHTOB
(OKMCIUTENBHO-BOCCTAHOBUTEIbHBIE U HE OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMN); 110
Ter1oBoMYy 3G eKTy (3K30- U SHIOTEpMUYECKHE); 110 (a3e (TOMO- U TeTEPOTreHHBIE); 110
HarpaBJIeHHIO (0OpaTuMbIe U HEOOPATUMBIE); 110 HCIIOJIB30BAHHIO KaTAIN3aTopa
(KaTaaUTUYECKHE U HEKATATUTHUYECKHUE); IO MEXaHU3MY (paJUKaJIbHbIE, MOJIEKYISAPHBIE U
HWOHHBIE).

109. BeposiTHOCTH NPOTEKAHUS XUMUYECKUX peakuuil. BHyTpeHHss sHeprus, SHTaIbIUS.
110. TemnoBoit 3(p(peKT XUMHYECKHX PeaKIHi.

111. Tepmoxumuyeckune ypapHenus. CTaHgapTHast SHTAIBINA PEakUi U 00pa3oBaHUs
BeulectB. 3akoH I.U1. I'ecca u ero ciencTBus. DHTponus.

112. Cxopoctb xumu4eckux peaknui. [Tonsatue o ckopoctu peakuuii. CKOpocTs ToMO- U
reTeporeHHON peakiuy. DHEPrusl aK TUBALUH.

113. akTOpBkl, BJAMSIOIIIE HA CKOPOCTh XMMHYeCKoil peakuuu. [Ipupona pearupyronmx
BemecTB. Temmneparypa (3akon Bant-I'odda). Konnenrpamnus. Karanuzarops! n kataau3: ToMo-
U T€TEPOreHHBIN, X MeXaHU3Mbl. DEpMEHTBI, UX CPABHEHUE C HEOPTAHUYECKUMU
KaTanu3aropamy. 3aBUCUMOCTb CKOPOCTH peakLUii OT TOBEPXHOCTU CONPUKOCHOBEHHUS
pearupyromumx BEeIECTB.

114. O6paTuMoOCTh XMMHY €CKHMX PeaKIHil.

115. Xumu4yeckoe papHoBecue. [IonsaTHE 0 XUMHUYECKOM paBHOBeCUU. PaBHOBECHBIE
KOHLIEHTpaluu. JJMHaMMYHOCTh XMMHYECKOTO paBHOBecHs. PaKTOphI, BAUSIOUINE HA CMEILLIEHHE

W wN
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paBHOBeCHs: KOHIIEHTpalUs, AaBiieHue, Temieparypa (npunnui Jle [llaTense).

Hemoncmpayuu. Ipespamienue kpacHoro ¢ocdopa B 6enblil; kucaopoaa — B 030H. Monenu
Oyrana u n3o0yrana. [loaydyeHne KuCIopoaa U3 NepoKCcHia BOAOPOJa U BObI; AETHApaTallHsl
stanoia. llenouka npespamennii P C P205 C H3PO4; cBoiicTBa yKCYCHOM KUCIIOTHI; peaKkIuy,
uaylmue ¢ 00pa3oBaHHEM OCaJiKa, ra3a U BOJIbl; CBOMCTBA METAJIOB, OKUCICHHUE allbJIeru/ia B
KHMCJIOTY U CIIUPTA B ajbAerul. Peakuuy ropenusi; peakliuy HA0TEPMUUYECKUE HA IPUMEPE
peaxkiuu pa3ioKeHus (ITaHoa, KATMHHOW CeNUTPBI, OMXpoMaTa aMMOHHMSI) U SK30TEPMUUYECKUE
Ha MpUMepe peakiuii coeanHeHns (oOeciBeunBaHe OPOMHOM BOBI M pacTBOpa MepMaHraHaTa
KaJlusl THUJIEHOM, rallleHue U3BECTH U JIp.). BanMozelicTBue IIMHKA C pacTBOpAMU COJITHON U
CEpHOM KUCIJIOT MU pa3HbIX TEMIEpaTypax, NPy Pa3HbIX KOHLEHTPALUAX COISIHOW KUCIIOTHI;
pasyioKeHue NepoKcuaa KUCIopoa ¢ MoMolbio okcuaa mapradna (IV), karanasel celporo msca
U cbIporo kaprodens. BzaumozelicTBrue UHKaA pa3IinyHON MOBEPXHOCTH (TIOPOIIKA, IbLIH,
rpaHyn) ¢ Kucinoroi. Moaens "kumsiiero cios'". CMelieHue paBHOBECHUS B CHCTEME:

Fe3+ + 3 CNS- 0 Fe(CNS)3; oMbuieHHE )XKHPOB, PEaKIIUH dTepUPUKAIIHA. 3aBUCUMOCTb
CTEINEHM NEKTPOIUTUYECKOIN TUCCOIMALMU YKCYCHOM KMCIOTHI OT pa3daBieHus. CpaBHEHHUE
cBoictB 0,1 H pacTBOpOB CepHOM M CEPHUCTON KUCIIOT; MypaBbBUHOW U YKCYCHOU KHCIIOT;
THIPOKHUCIIOB JINTUS, HATPUS U KaJIusl.

Jlabopamopnsie onvimot. [1onydeHne Kucaopoaa pa3aoKeHHEeM MePOKCH Ia BOAOpoaa U (M)
nepMaHranara kanus. Peakuuu, uaymme ¢ 00pa3oBaHUEM 0CaaKO0a, ra3a WU BOJBI VIS
OpPraHWYECKUX U HEOPTaHUYECKUX KUCIIOT.

116. KonrpoJibHas paGora Ne6 3
2.8. PacTBOpBI Copeprkanue yueOHOro MaTepuaia

117.11ousiTue 0 pacTBopax. PU3NKO-XUMHUUYECKasl MPUPOJIA PACTBOPEHHUS U PACTBOPOB. 3

B3aumopeiicTBue pacTBOPUTENS U PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTh BEIECTB.

118.Cnioco0b1 BhIpakeHHs1 KOHIEHTPAaUMu PacTBOPOB: MAacCOBasi 10JI1 paCTBOPEHHOTO 3

BellecTBa (MPOLEHTHAs ), MOJISIPHASI.

119. Teopus 31€KTPOJUTHYECKON AUcconHanui. MexaHu3M IUCCOLMALUY BELIECTB C 3

Ppa3IMYHBIMM TUITAMH XUMUYECKHX CBsI3el. BKilag pyCCKUX y4EHBIX B pa3BUTHE IIPEICTABICHUI

00 3JIeKTpoIMTHYECKON Auccouuanui. OCHOBHBIE MOJ0XKEHUS TEOPUH HIIEKTPOIUTHUECKON

JUCCOLIMALINY.

120. CTreneHb 3JIEKTPOJTHTHYECKON TUCCOMANNH U (PAKTOPHI ee 3aBUCUMOCTH. CHJIbHbBIC H 3

CpeIHHue 3J1eKTPOJIHThIL.
Jucconuanust Bosbl. Bonoponnsiii mokasarens. Cpeaa BOAHBIX paCTBOPOB 3JIEKTPOJIUTOB.
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Peakiiun oOMeHa B BOAHBIX pacTBOPAaX AJIEKTPOJIUTOB.

121. I'mapoJn3, Kak 00MeHHBIH npouecc.

122. HeoOpaTuMblii THAPOJIN3 OPraHUYECKHUX H HEOPraHMYECKHUX COeJHHEHUH U ero
3HAYEHHE B NP AKTHYECKOH AeATeJIbHOCTH YeI0BeKa.

123. O6paTrumblii ruapoJu3 cosei. Crynenuarniii ruapoauns. Ilpakruyeckoe npuMeHenmne
TUAPOJIN3a.

I'maponu3 opraHMyecKuX BeecTB (OEIKOB, AKHUPOB, YIIIEBOIOB, MOJIUHYKICOTHI0B, AT®D) u ero
OMOJIOTMYECKOE U MTpaKTHYeCcKoe 3HaueHne. OMbuIeHHE KUPOB. Peakius srepudukaim.

N W

Hemoncmpayuu. CpaBHEHHE IEKTPOIPOBOJHOCTH PACTBOPOB IEKTPOIUTOB. CMeleHne
paBHOBECHS TUCCOLMALIMY CJIA0bIX KUCIOT. IHIMKATOPhl U U3MEHEHHE UX OKPACKU B Pa3HbIX
cpenax. CepHOKUCIBIN U (hepMEHTAaTUBHBIN THAPOIN3 YIIIEBOOB. [ MIponn3 KkapOoHaTOB,
Cy/nb(aTOB U CHIIMKATOB LIEJIOYHBIX METAJIIIOB; HUTpaToB cBUHLA (1) nnm nuHka, xiaopuaa
aAMMOHHS.

Jlabopamopnwvie onvimpi. XapakTep AMCCOLMALNN PA3JIUYHBIX THIPOKCUIOB.

124.IIpakTuyeckoe 3ansitue. Nel3
[IpuroTtoBneHue pacTBOPOB Pa3IMYHBIX BUA0B KOHLIEHTPAIUH.

2.9. OKuCIUTENBHO-
BOCCTAaHOBHUTEIbHEIE
peaKIuu.
DNEKTPOXUMUYECKHE
TIPOIIECCHI

Coneprkanue y4eOHOTO MaTepuania

10

125-126.0kucaUTeIbHO-BOCCTAHOBUT EIbHbIE peakuu. CTereHb OKUCIICHHUS.
BoccranoButenu u okucnurenu. OKUCIEHUE U BOCCTAHOBJICHHE.

127. BaxHeiilmme OKMCJIUTEIN U BOCCTAHOBUTIU. BoccTaHOBUTENIbHBIE CBOMCTBA METAJIJIOB -
IPOCTHIX BELIECTB.

128. OkucanTelbHbIE 1 BOCCTAHOBUTEJIbHbIE CBOMCTBA HEMETAJLIIOB — IPOCTHIX BELIECTB.
BoccranoBuTenbHbIE CBOWCTBA BELIECTB, 00OPa30BaHHBIX JIEMEHTAMU B HU3IICH
(oTpuiarenbHOI) cTeneHu okucieHus. OKHCITUTENhHbBIE CBOMCTBA BENIECTB, 00Pa30BAHHBIX
3JIEeMEHTaMH B BBICIICH (ITOJIOKUTEIHHON) CTEeTIeHU OKUCIeHUs. OKUCIUTENbHBIC U
BOCCTaHOBUTEIIbHBIE CBOMCTBA BEIIECTB, 00OPA30BAHHBIX DJIEMEHTAMH B IIPOMEKYTOTHBIX
CTEMEHSIX OKUCIICHHUS.

129- 130.Knaccuukanus OKUCIUTEIHHO-BOCCTAHOBUTEJILHBIX peaknuii. Peakiuu
MEKaTOMHOTO ¥ MEXMOJIEKYJISIPHOTO OKUCIIEHUSI-BOCCTAaHOBIIEHUsA. Peakuiuu
BHYTPUMOJIEKYJISIPHOTO OKHCIICHHUS-BOCCTAHOBIICHUS. Peakiiuu caMOOKUCICHUSI-
CaMOBOCCTAHOBJIEHUS (IUCITPOIIOPIIMOHUPOBAHHUS ).

MeTo/ibl COCTaBIE€HUS YPABHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Metos
AJIEKTPOHHOTO OanaHca. BiusiHue cpeapl Ha MPOTEKaHNWE OKUCIUTENbHO-BOCCTAHOBUTENBHBIX
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IIPOLIECCOB.
131. XuMu4YecKHe HCTOYHUKH TOKA. DJIEKTPOIHbIC MOTCHIMANBI. PST cTaHIapTHRIX
AJEKTPOAHBIX OTEHIUAIIOB (3JEKTPOXUMUYECKUN PsiJi HAPSKEHUN METaJIOB).
lNanbpBaHMYECKHE IEMEHTHI U IPUHIMIBI UX paboThl. CocTaBlieHHE IaIbBAHUUYECKHX JIEMEHTOB.
OO6pa3zoBanue raJbBaHUYECKUX Map MPU XUMHUYECKHX

npoueccax. I'abBaHUYECKHE DIIEMEHTBI, IIPUMEHSAEMBIE B )KU3HU: CBUHIIOBAs aKKyMYJIATOPHAs
6aTapesI, HUKECJIb-KaJIMHEBBIC 6aTapeI/I, TOIINIMBHBIC DJIEMEHTHI.

132. 91eKTPO/IM3 PACIIABOB U BOJHBIX PACTBOPOB 3JIeKTPOaUTOB. [Tponeccsl,
MIPOUCXOSIINE Ha KaTo/Ie U aHOJIE. Y PaBHEHHUSI DJIEKTPOXUMHUYECKUX MTPOLIECCOB. DIEKTPOIIN3
BOJHBIX PaCTBOPOB C MHEPTHBIMU 3JIEKTPOAAMHU. DJIEKTPOJIN3 BOAHBIX PACTBOPOB C
PacTBOPUMBIMH DJIEKTPOJIAMHU.

134.IIpakTHyeckoe NpUMeHEHHE YJICKTPOJIN3A.

Jemoncmpayuu. BoccraHoBIIeHUE TUXpoMaTa Kaiausl IMHKOM. BoccTaHoBieHHe okcuaa Meau
(IT) yrmem u BomopoioM. BoccTaHoBIieHHE TUXpOMaTa Kalus STHIIOBBIM CITUPTOM.
OkucnurenbHbIE CBOMCTBA a30THOM KUCHAOTHI. OKUCIUTEIbHBIE CBOMCTBA IUXPOMATA KaJusl.
lNanpBanmveckue >MeMeHTH U OaTapeiiku. DiekTponus pactBopa xinopuaa meau (I1).
Jlabopamopnwie onvimel. B3anMoaelicTBUE METANIOB C HEMETAJJIaMU, a TAK)XKE C pacCTBOPaMU
COJIEM U pacTBOpamMu KUCIOT. B3anmonencTBue CEpHOM U a30THOM KUCIIOT C MEIBIO.
OkucnuTenbHbIE CBOMCTBA IEPMAHTaHATA KIS B Pa3IUYHBIX CPEaax.

2.10. Knaccuduxarms
BeniectB. [IpocTeie
BEIECTBA

Conepxanne yaeOHOTO MaTepralia

135. Knaccuduxkanuss HeopraHnuecKnx BemecTB. [IpocTeie U cl105KHbIE BElIECTBA.

136. Okcuabl, ux Kiaaccupukanusa. 'mapoxkcuasbl.

IMaapoxcuast (OCHOBaHUS, KUCIOPOICOAEPKAIINE KUCIOThI, aM(pOTEPHBIE THIPOKCHJIBI).
137.Kucaorbl, nx kiaccupuxanusa. Coau. Conu cpeiHue, Kucible, OCHOBHbIE U
KOMILJICKCHBIE.

138.Metanabl. [TonoxeHne METaIIOB B MEPUOTUIECKON CUCTEME U OCOOCHHOCTH CTPOEHUS MX
atomoB. [IpocThie BelecTBa - METaIbl: CTPOCHUE KPUCTAILIIOB U METAIUIMYECKAS] XUMUYECKast
cBs13b. O0mMe (pru3rueckre CBOMCTBA METAIOB M BOCCTAHOBHUTEIHLHBIC CBOMCTBA HX:
B3aUMOJICUCTBHUE C HEMETATIaMU (KUCJIOPOJIOM, TAIOT€HAMH, CEPOM, a30TOM, BOJIOPOJIOM), C
BOJIOM, KUCIIOTaMH, PACTBOPAMHU COJICH, OPraHMUECKUMU BEIleCTBaMU (CITUPTAMH,
raJioreHaJIkaHamMu, ()eHOJIOM, KHUCIIOTaMH), cO IeodamMu. OKCHIBI ¥ TUAPOKCHIBI METAIIIOB.
3aBHCUMOCTh CBOMCTB 3THX COCAUHCHUI OT CTEICHEH OKUCICHHS METAIIOB. 3HAUCHHUE
METAJIJIOB B MPUPO/IE U )KU3HU OPraHU3MOB.

www
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139. Koppo3ust MetaioB. [loHsTHE KOppo3un. XuMudeckas KOppo3usi. DNEKTPOXUMUYECKas
Koppo3us. CrnocoObl 3aIKUThl METAIIIOB OT KOPPO3UH.

140. O6mme crnoco0bl MoJydeHuss MeTAI0B. MeTauibl B ipupojie. MeTautyprus v €€ BUJIbL:
UPO-, TUAPO- U NEKTPOMETAIUTYPIHsl. DIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COEIUHEHUM
METAJJIOB U €r0 NMPaKTUYECKOE 3HAYECHUE.

141. Hemerasuibl. [lonoxxenne HeMeTallJIOB B IEPUOANUYECKON CUCTEME, OCOOEHHOCTU CTPOEHUS
UX aTOMOB. DJIEKTPOOTPULIATENBHOCTb. biaaropoiHeie ra3bl. DJIEKTPOHHOE CTPOEHUE aTOMOB
0J1arOpOAHBIX TA30B U OCOOEHHOCTH UX XUMUYECKUX U (PU3NUECKHX CBOWUCTB.

Hewmerannsl — nmpocThle BemecTBa. ATOMHOE U MOJIEKYJISIPHOE CTPOEHUE UX. AJUIOTPOMUSL.
XHUMHUUYECKUE CBOMCTBA HEMETAUIOB. OKUCIHUTENBHBIE CBOWCTBA: B3aUMOJEHCTBUE C METAJIIIAMH,
BOZOPOJIOM, MEHEE JIEKTPOOTPULIATENbHBIMY HEMETAIJIAMU, HEKOTOPBIMU CIIOKHBIMU
BeliecTBaMu. BoccTaHoBUTENbHBIE CBOMCTBA HEMETAIOB B PEAKLIUAX C PTOPOM, KHCIOPOIOM,
CJIO)KHBIMU BEIIECTBAMU-OKUCIUTEISIMU (a30THOM U CEPHOM KUCIOTaMH H JIp.).

Hemoncmpayuu. Konnexuus "Knaccudukarys HeOpraHM4eCKUX BEIIECTB" M 00pa3Iibl
npencraputeneit kiaccoB. Komnexkmus "Knaccudukanus opraHndeckux BemecTs" u 00pasipl
MpeACcTaBUTENCeH KiaccoB. Moienn KpUCTAIITMISCKUX PEIIeTOK MeTayioB. Kosekiust MeTaioB
C pa3HbIMU (U3NYECKUMU CBOWCTBAMH. B3auMopaelicTBrUe NTUTHS, HATPUsI, MAaTHUS U JKene3a ¢
KHUCJIOPOJIOM; IIEIOYHBIX METAJUIOB C BOAOW, CIIUPTaMH, (PEHOJIOM; IIMHKA C PACTBOPAMHU
COJIIHOM U CEPHOM KHUCJIOT; HATPUS C CEPOM; aIFOMUHHUSI C MOJIOM; JKelie3a C paCTBOPOM MEIHOTO
KYIIOpoca; aJllOMUHHMSI C PACTBOPOM €IKOro Hatpa. Okcuasl U ruipokcuibl xpoma. Kopposus
METAJIJIOB B 3aBUCUMOCTH OT yCIIOBHUH. 3alinTa METaJUIOB OT KOPPO3UH: 00pa3ibl "HepkaBeek ',
3aIUTHBIX MOKPBITUN. KoJuiekius pya. DJIeKTpoau3 pacTBOPOB colieid. Moaenu
KPUCTATHYECKUX PELIETOK Mo/, anMasa, rpadura. Amnorponus Gocdopa, cepbl, KUCIOpoa.
B3anMogeiicTBrue BOJOpOa ¢ KUCIOPOJIOM; CYPbMBI € XJIOPOM; HAaTPHUs C MOJ0M; XJI0pa ¢
pacTBOpoM OpoMUIa Kallvst; XJIOPHOU M CEPOBOIOPOIHOM BOJIBI; 0OECIIBEUHBAHUE OpOMHOI
BOJIbl STUJIEHOM WJIN all€TUIIEHOM.

Jlabopamopnwie onvimur. O3HaKOMIIEHUE C 00pa3liaMu IPEICTABUTENEH KIaccoB
Heoprann4eckux BemecTB. O3HaKkoMIIeHHE ¢ 00pa3amMu MpeICcTaBUTENeH KI1accoB
OpraHu4ecKux BemiecTB. O3HaKOMJICHUE C KOJIIEKIIHUEH py/I.

[Tomyuenue u cBoricTBa kucinopoza. [lomyuenue u coiictBa Bogopozaa. I[lonyuenue
IIJJACTUYECKOM CEpPbl, XUMUUYECKHE CBOMCTBA CEphl. B3auMoaelcTBue METAIIIIOB ¢ paCTBOPAMU
KHUCIIOT U coneil. CBoiicTBa yriis: aIcOpOLIMOHHBIE, BOCCTAHOBUTENbHBIE. B3aumoneiictBue
LMHKa WIH JTIOMUHHUA ¢ PaCTBOPAMHU KUCIOT U mienoued. OkpammBaHue IaMeHu KaTHOHAMU
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IICJIOYHBIX U HICJIOYHO3EMCIIbHBIX MCTAJIJIOB.

142. KourpoabHasi padoTa Ne7

2.11. OcHoBHEIE
KJIaCcCBI
HEOPTaHUYECCKUX U
OpPTaHUYECKUX
COCIMHEHUM

Coneprkanne y4eOHOro MaTepuaia

143. BonopoaHble coeqMHeHMs HeMeTaLI0B. [lonydeHre aMMuaka u XJ0poBOJ0pPOia CUHTE30M
1 KocBeHHO. Pu3nueckue cBoiicTBa. OTHOIIEHNUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

144. Oxcuabl M1 AaHTHAPHUIBI KAPOOHOBBIX KUCJIO0T. HeconeoOpasyromme u coseodpasytromime
okcupl. KucnorHele oKkcHibl, X CBOHCTBa. OCHOBHBIE OKCHIBI, MX CBOMCTBA. AM(OTEpHBIE
OKCH/JIbI, UX CBOMCTBA. 3aBUCHUMOCTh CBOMCTB OKCUJOB METAJUIOB OT CTENEHU OKUCIICHHUS.
AHTUApHUABI KApOOHOBBIX KHCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

145.Kucs1oTs1 oOprannyeckue 1 Heopranm4eckune. Kuciaorel B cBeTe TEOpUH
NEKTPOIIUTUYECKON Arccolatni. KucaoTel B cBeTE MPOTOIIUTUYECKON TEOPUH.
Knaccudukanus opraHMyeckix 1 HEOpraHU4IeCKUx KUcaoT. OOmme cBOHCTBAa KUCIOT:
B3alMOJIEMCTBHE OPraHUYECKUX U HEOPTaHUYECKUX KUCIOT C METaJUIaMH, OCHOBHBIMU U
aM(pOTEepHBIMU OKCUAAMHU U THAPOKCUIAMH, C COISIMU, 00pa30BaHHE CIIOKHBIX 3(DUPOB.
Oco0eHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT.

146. OcHOBaHHS OpraHnveckue U Heoprauuyeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPONUTHYECKON qucconanui. OCHOBaHMS B CBETE MPOTOJIUTHUECKONW TEOPUH.
Knaccudukanus opraHmuecKiux 1 HEOPraHNIeCKUX OCHOBAaHUM. XMHUYECKUE CBOHCTBA
IIEJI0YEH M HEPACTBOPUMBIX OCHOBaHWH. CBOMCTBA OECKUCIOPOHBIX OCHOBAHUN : aMMHUaKa U
aMHHOB. B3auMHOe BiIusiHUE aTOMOB B MOJIEKYJIE aHWINHA.

147. AM¢oTepHbIe OpraHuvecKue U HeOpraHuveckue coeuHeHus. AMGOTepHbIe OCHOBAHUSA
B CBETE MPOTOIUTUYECKOMN Teopun. AMPOTEPHOCTh OKCUIOB U TUAPOKCUIOB MEPEXOTHBIX
METAJIOB: B3aUMOJICUCTBUE C KUCIOTAMU U LIEI0YaMHU.

148. Coau. Kiaccuduxarus u Xumudeckne cBocTBa cojeir. OCOOEHHOCTH CBOMCTB COJICH
OpraHNUYECKUX U HEOPTAHUYECKUX KUCIIOT.

149.T'eneTH4ecKasi CBA3b MKy KJIaCCAMU OPTraHUYeCKUX U HEOPTAHUYEeCKUX COeIMHEeHUIA.
[loHsTHE O TEHETUUECKOH CBSI3M U FEHETUYECKUX PSaX B HEOPraHUYECKOU U OpraHUYEeCKOi
XuMHH. ['eHeTndYeckue psibl MeTallia (Ha mMpuMepe KalbIHsl U jKelie3a), HeMeTauia (Cephl U
KpEMHHUS), IEPEXOIHOTO AIeMeHTa (IIMHKa). ['eHeTndyeckue psibl U TeHeTHYeCKas CBA3b B
OpraHn4YecKo XMMHH. ENMHCTBO MUpa BEIIECTB.

N

Jemoncmpayuu. Konnexkyu KUCIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX OKCHJIOB, JEMOHCTPAITUS
UX CBOWCTB. B3anMoselicTBre KOHIICHTPUPOBAHHBIX a30THOW U CEPHON KUCIIOT, a TaKXKe
pa3baBiIeHHOM a30THOW KHUCIOTHI C Mefblo. Peakius "cepeOpsiHoro 3epkana” s MypaBbUHOU
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KHUCIIOTHI. B3anMopeicTBie pacTBOpa rHAPOKCHIa HATPHUS C KUCIOTHBIMHU OKCUAAMU (OKCHUIOM
dochopa (V)), amdpoTepHBIME THAPOKCUAAMHU (THIPOKCUIOM [IMHKA). B3anmmoneiicTpre
aMMHaKa ¢ XJI0pohoI0poIoM U BOAOH. AHAIOTUYHO AJIs MEeTHIaMrHa. B3auMopelicTBue
AMUHOKHCIIOT ¢ KMCJIOTaMU U 1iesoyamMu. OCylecTBIEHUE IEPEX0/I0B:

Ca 0 CaO I Ca3(PO4)2 O Ca(OH)2

P 0 P205 C H3PO4

Cu 0 CuO 0O CuSO4 J Cu(OH)2 L CuO U Cu

C2H50H O C2H4 O C2H4Br2

Jlabopamopnsie onvimul. 11onydenue 1 cBONCTBA yIIEKUCIIOro ra3a. CBOWCTBA COJITHOM,
cepHO¥ (pa30aBIeHHOI) M YKCYCHON KHCIOT. B3anmoeiicTBre THIPOKCH 1A HATPUS C COJISIMH
(cynsdarom menu (1) u xmopumom ammonusi). Paznoxenne ruapokcuaa meau. [lomydenue u
amQoTepHbIe CBOIMCTBA rMIpoKcUaa amtoMuHus. [loyueHne >kecTKoi BObl U U3yYEHHUE ee
CBOMCTB. Y CTpaHEHHE BPEMEHHOU U MOCTOSIHHOM KECTKOCTH.

150.ITpakmuueckoe 3anamue.Nel4
[Tonyuenue XJI0pOBOJOPOIA M COMSTHOM KUCIOTHI, UX cBoKcTBa. [lomyyenne ammuaka, ero
CBONCTBA.

2.12. Xumus
DJIEMEHTOB

Conepxanue yaeOHOro MaTepraa

11

151. Bonopoa. /J[BOMCTBEHHOE MOJI0KEHUE BOJOPO/Ia B IEPUOANUECKOM cucteme. M30Torsl
Bosiopoaa. Tskenas Bojga. OKUCIUTENbHbBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA BOJIOPOJA, €T0
MOJIy4eHHUe U nIpuMeHeHue. Poiib Bojiopoaa B :KUBOM U HEKUBOM npupojie. Boaa. Ponbs Boabl kak
Cpenoo0pa3yIoLIero BeIecTBa KJIETKU. DKOJIOTHYECKHE aCIIeKThl BOJOMOIb30BaHMS.

152. dnemenTsl IA-rpynnsl. lllenounsie metamnsl. O0mas XxapakTeprucTHKa IETOYHBIX
METaJUIOB HA OCHOBAaHUU IOJIOXKEHUS B Iepuoandeckon cucreme anemenTos .M. Menneneesa u
crpoeHus atoMoB. [lonyuenue, pu3nvecKkrue 1 XMMUYECKHE CBOMCTBA IIEIOYHBIX METAJLIOB.
Katnonsl menoyHpIX METAJUIOB KaK BakKHeHIIas xumudeckas (opMa ux CylecTBOBaHUS,
peryJsiTUBHAs poJib KATUOHOB KaJlMsl U HATPHs B )KUBOI KJieTke. [IpupoiHbie coequHeHus
HaTpHs U KaJlusl, UX 3HaYEHUE.

153. DnemenThl IIA-rpynnbl. O01mas xapakTepUCTUKA MICTTOYHO3EMEIbHBIX METAJIJIOB U MarHus
Ha OCHOBAaHMM I0JIOXKEHMS B IIepuoandeckon cucreMme anemeHToB .M. MenneneeBa u cTpoeHus
atomoB. Kanbiuii, ero nonydyenue, Gu3nuecKue 1 XMMUYECKHUE CBOMCTBA. BaxkHelimue
COCIIMHEHUS KallblIUA, UX 3HaUeHue u npuMeHeHne. Kansiuii B mpupoe, ero ouoiorndeckas
pOJIb.

154. AnromuHui. XapakTeprUCTUKa ATFOMUHUS HA OCHOBAaHUU TOJIOKEHMS a IEPUOANYECKON
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cucreme nemeHToB JI.M1.MenneneeBa u ctpoenus aroma. [lonyyenue, pusnueckue u
XMMHUYECKHE CBOMCTBA AIIOMUHHUA. BaxkHene COeIMHEHNS AIFOMUHUS, UX CBOKCTBA, 3HAYCHHE
U npuMeHeHue. I[IpupoaHbie COeqMHEHUS aTlOMUHHS.

155. Yraepoa u kpemumii. O01mas xapakTepUCTUKa HA OCHOBAaHUU MX TOJIOKEHUS B
nepuoanyeckon cucreme .M. Menneneesa u crpoenus aroma. IIpocreie Bemecrsa,
oOpa3oBaHHbIE ITUMH 3JieMeHTaMu. OKCHJIbI U THJIPOKCU/IBI YIJIepoJia U KpeMHus. Baxuelme
COJIM YrOJIbHOW U KpEMHUEBOU KUCIOT. CHIIMKAaTHAsK IPOMBIIIIJIEHHOCTD.

156.T"'asmorenbl. O01Iast XapakKTEPUCTHKA TAIOTEHOB HA OCHOBAHHUH MX TIOJIOKEHHS B
rnepuoaudecKkon cucreMe 3seMeHToB .M. MenpeneeBa u crpoeHus aToMoB. [ ajioreHs! —
MIPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMHUYECKUE CBOMCTBA, MTOJIY4EHHE U IPUMEHEHHUE.
Baxneimme coeqMHEHMs TaloreHoB, UX CBOMCTBA, 3HAaYEHNE U IpUMEHEHHE. ['alioreHsl B
npupoze. buonornueckas pojb raoreHosB.

157. Xanbkorenbl. O011ast XapakTepUCTUKA XaJIbKOI'€HOB Ha OCHOBAHUH X IOJIOKEHUS B
nepuoauyeckon cucreme 3nmeMenToB .M. MenzeneeBa u CTpo€HUSI aTOMOB. XaIbKOI€HbI —
npoctele BemecTBa. Aytorpomnusi. CTpoeHrne MOJEKYI alTIOTPOIHBIX MOTU(BHUKAIIMHI U UX
cBoiicTBa. [lonyueHue u npuMeHeHe KUCIOpoa U cepbl. XalbKOTeHbI B IPUPOJIE, UX
OHMOIOTHYECKast POJIb.

158. DsemenTbl VA-rpynnbl. O01mias XxapakTepUCTHKA 3JIEMEHTOB 3TOM TPYIITHI HA OCHOBAHUH
UX ITOJIOKEHUS B IEPUOJNIECKON cucTeMe 3i1eMeHToB JI.1. MenneneeBa U cTpoOeHHsT aTOMOB.
CtpoeHue MOJIEKYIbI a30Ta U aJUIOTPOINHBIX Moaudukauuit hocdopa, ux puznyeckue u
XUMHUYECKHEe CBOMCTBA. Bomopoausie coequaenus snemeHToB VA-rpynmbl. OKCUIIBI a30Ta U
¢docdopa, coorBeTcTBYIOMME UM KUCIOTHL. Conu ATHX KUCIOT. CBOMCTBA KHUCIOPOIHBIX
COeMHEHUH a30oTa U pochopa, X 3HaYeHHE U MpuMeHeHne. A30T U ¢pochop B npupoze, ux
OMOJIOTHYEeCcKast POlb.

159. dnemenTnl IVA-rpynnsl. O01mias XapakTepUCTHKA 3JIEMEHTOB ATOU TPYIIbl HA OCHOBAaHUH
UX II0JIO’KEHUS B IepuoandecKkoil cucreme anemeHToB JI.M. MeHeneeBa u CTpOEHUsI aTOMOB.
VYrnepon u ero autorponus. CBONWCTBA aJUIOTPOITHBIX MOAU(PUKAIIMK YTIIIepoaa, UX 3HAYCHHUE
npuMeHenne. OKcuapl U THIPOKCHBI YIIIEPO1a U KPEMHUS, X XUMUUecKkHe cBoiicTBa. Conu
YIOJILHOM U KPEMHHUEBBIX KUCIIOT, UX 3HaueHue u npumeHenue. [Ipuponoodpasyromias poib
yraeposa JUisl Y)KUBOW U KPEMHHS - [Tl HeXKHBOH NPUPOJIBI. d-DIIeMEHTHI.

OcoGennoctu crpoenust aromoB d-anemenToB (IB-VIIIB-rpynm). Meap, nuHK, XpoM, Keneso,
Mapratell Kak IpoCTbhI€ BEIIECTBa, NX (PU3NUEeCcKre U XUMHUYECKHEe cBOMcTBAa. Haxox aeHue »Tux
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MCTAJIJIOB B IPUPOAC, UX IMOJTYYCHHUC U 3HAYCHUC. COGI[I/IHGHI/ISI d-s>nemMeHTOoB ¢ Ppa3JIMIYHbBIMU
CTCIICHAMU OKHCIICHUS. XapaKTep OKCHAOB U TUAPOKCUIOB 3TUX 3JICMCHTOB B 3aBUCUMOCTH OT
CTCIICHH OKHCJICHU MCTalljia.

Hemoncmpayuu. Konnekyy npocThIX BEUIECTB, 00pa30BaHHBIX HIEMEHTAMU PAa3TUUHBIX
3JIEKTPOHHBIX ceMelcTB. Komekunn MuHepanoB U ropHbix nopoa. [lonydenue anioTpomnHbIx
MoUHKAIMNA KUCIOpOia, cepbl, pocdopa. XuMHUYECKHe CBOMNCTBA BOJOPOa, KUCIOPOa, CEPHI,
(docdopa, ranoreHoB, yriepoja.

Oxcuppl cepbl, a30Ta, yriiepoja, Kejie3a, Mapraiiia, Meid ¢ Pa3InuYHbIMU CTENIEHAMHU OKUCIIECHUS,
HX CBOMCTBA.

I'uapokcuasl cepbl, XpoMa, Maprasiia, sxene3a, MeJiu, allOMUHUS U [IMHKA, X OJy4YEHUE U
XUMHUYECKHE CBOMCTBA.

Jlabopamopnsie onvimel. V3yueHnue CBOMCTB MPOCTHIX BEUIECTB U COEAMHEHUN S-3JIEMEHTOB.
N3yuyenue CBOMCTB MPOCTHIX BEIIECTB U COCIUHEHUM P-IJIEMEHTOB.

W3y4yeHue CBOWCTB MPOCTHIX BEIIECTB M COCAMHEHUH (-3J1eMEHTOB.

160-161 .Ilpaxmuueckue 3anamus. Nel5-16
[Tomy4yeHue ruAPOKCUIIOB ATFOMUHUS ¥ ITUHKA M UCCIICIOBAHUE MX CBOMCTB.
[Tonydyenue u uccienoBaHre CBOMCTB OKCHUJIOB CEPHI, yriiepoa, docdopa.

2.13. Xumus B )KU3HU
oOmiecTBa

CopeprkaHue yueOHOro MaTepuaia

162-163.XumMus 1 Npou3BoOACTBO. XUMUYECKAs MPOMBIIIJICHHOCTh M XUMUYECKHUE TEXHOJIOTHH.
ColIpbe 111 XUMUYECKON TPOMBIIINIEHHOCTH. Bojia B XUMUUYECKOM MPOMBIIIIEHHOCTH. DHEPTHs
JUISI XMMHAYECKOTO NMPOU3BOACTBA. HayuHble MPUHIINUIIBI XUMHYECKOTO IPOU3BOICTBA. 3allUTa
OKpYKaloIlel cpeibl U OXpaHa TpyJa MpU XUMHUIECKOM MPOU3BOACTBE. OCHOBHBIE CTaIUU
XUMHYECKOTO Mpou3BoJicTBAa. CpaBHEHHE TPOU3BOACTBA aMMHAKa U METaHOJIA.

164-165.Xumust B ceJIbCKOM X03siiicTBe. XUMU3aIUs CEIIBCKOTO XO3SHCTBA U €€ HAIPaBIICHHUS.
Pactenust 1 mouBa, HOYBEHHBIN MOTJIOMIAOIINN KOMIUIEKC. Y TOOpEHHS U UX KIIaCCU(PHUKAIUS.
XUMHYECKUE CPEACTBA 3aIUThI pacTeHu. OTpUIlaTeNbHbIE MOCIEACTBUS IPUMEHEHUS
MEeCTHIHUIOB ¥ 00pb0a ¢ HUMH. XHUMHU3AIIHSI )KHBOTHOBO/ICTBA.

166. Xumus u 3koa0rus. XUMHUECKOE 3arpsi3sHEHNE OKpyKaromei cpeapl. OxpaHa ruapocdeps
OT XUMMHUYECKOTO 3arpsi3HeHHst. OXpaHa Mo4Bbl OT XUMHUUYECKOTO 3arps3HeHus. OxpaHa
aTMoc(epsl OT XUMHUECKOTO0 3arpsi3HeHus. Oxpana (Giaopsl U (hayHBI OT XUMHUYIECKOTO
3arpsi3HEHMs. BUOTEXHONIOTUs U TeHHAasi UHKEHEPHUSL.

167. XuMusl ¥ MoBCceIHEeBHAsI )KU3Hb YejoBeKa. [lomamHsst antexka. Morolye U YuCTAIme
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMU HaCEKOMBIMU. Cpe/icTBa JIMYHOM TMTUEHBI U

31




KOCMETHUKH. XUMUS U MUIIA. MapKI/IpOBKa YIIaKOBKA IMAMIEBLIX U THTUCHUYCCKHUX MTPOAYKTOB U
YMCHUC UX UUTATh. OKoIIorus JKUIWIA. XUMHS U TeHETHKa YeI0BEKa.

Jlemoncmpayuu. Mopenu mpou3BOACTBa CEPHOM KUCIOTH M aMMHaka. Kosutekius ynoopenuii u
nectTuu0B. OOpa3Ilbl CPeaCTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX IIPENapaToB

168-169.Ilpakmuueckue 3anamusn: Ne 17-18
O3HakoMJIEHHE € KOJUIEKIIUEN YA00peHU 1 MeCTUILINIOB.
O3HakomIIeHHe ¢ 00pa3liaMy CPeACTB OBITOBOM XUMHUM U JIEKAPCTBEHHBIX MTPENapaToB.

170-171.In¢dpepeHunpoBaHHbIIi 3aueT 2
NUTOI'O: 1714
Bueayoumopuaa camocmoamenvnas paéoma: NoAroTOBKa BHICTYIUIEHUH 110 33JaHHBIM TEMaM, 854
JIOKJIAJIOB, pedepaToB, Icce, MHANBUAYAITLHOTO MPOEKTA C UCTIOIH30BAHNEM HH(POPMAIIMOHHBIX
TEXHOJIOTUI U JIp.
Ilpomesricymounan ammecmauus 6 popme oughgpepenyuposannozo 3auema uiu IK3ameHa
2564

Jnst XapakTepUCTUKU YPOBHS OCBOEHUS YU€OHOTO MaTepuaa UCIOoIb3YIOTCs Ceayole 0003HaYeHHS:

1. — o3HaKoMUTENbHBIN (Y3HaBaHHUE paHEe U3YUYEHHBIX OOBbEKTOB, CBOICTB);

2. — penpOAYKTHBHBIH (BBINOJIHEHHE AEATEIBHOCTH 10 00pa3ily, HHCTPYKLUHU MIIM O] PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TJTAHUPOBAHUE M CAMOCTOSTENILHOE BHITTOJIHEHHE JIEATEIIbHOCTH, PEIICHHE POOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3ALIUU YYEBHOM JJUCHUIIIUHBI

3.1. TpeOGoBaHNsA K MUHUMAJIBHOMY MAaTEPUAJIbHO-TEXHNYECKOMY 00ecre4yeHHI0
Peanuzarmus yaeOHON TUCIUTIIMHBI TpeOyeT Hamuuus yaeOHOro kabunera XuMus;
O6opynoBaHue yueOHOTO KaOMHETA:

M0CaJJOYHBIE MECTA 1O KOJTMYECTBY 00YJarOIINXCS;

pabouee MeCTO MPENnoIaBaTeNs;

BBITSDKHOM 1IKad;

HA0Op XUMUYECKOH MOCY Il U TPUHAJIKHOCTEHN 715 TaOOPATOPHBIX U
MPaKTUYECKUX padoT;

- Ha0OPBI PEAKTUBOB OPTAHUYECKUX M HEOPTAaHUYCCKHUX BEIICCTR;

- KOMILJIEKT Y4€OHO-HATJISITHBIX TOCOONH «XUMUs»;

-[IeYaTHbIE U SKPAHHO-3BYKOBBIE CPEICTBA O0OYUCHHUS;

-CpeICTBa HOBBIX MH(OPMAITMOHHBIX TEXHOJIOTH;
- PEaKTHUBBI;

Texuuueckue cpeacTBa o0ydeHHS:

- KOMITBIOTEP C JIMIIEH3MOHHBIM MPOrpaMMHBIM 00€CII€UEHUEM;
- MyJbTUMEAUAIIPOEKTOP

- 3KpaH

3.2. UudopmanmonHoe odecneyeHue 00 yueHust
Ilepeyens  pexoMeHayemMbIX  Y4eOHbIX  HM3aaHuii, HHTepHeT-pecypcos,
JTOTOJIHUTEIbHOM JINTEPATYPbI

I CTyAeHTOB:
[Ma6puensn O.C. Xumus 15 npodeccuit U criennaibHOCTEN colranbHO-
HPKOHOMHYECKOTO ¥ TyMaHuTapHoro npodwuneii: yaeonnk / O.C. I'abpuensn, U.I'.
OctpoymoB. — M.: 2014
[Ma6puensa O.C. Xumus 11 npodeccuii U CeruaibHOCTeH TEXHUIECKOTO PO HUIIS:
yueonuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
IMa6puensn O.C. Xumust a1 npodeccuii U criennaabHOCTeH €CTECTBEHHO HAyYHOTO
npodwist: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014
Ia6puensn O.C. Xumus: yued. s cTyd. npod. yueo. 3aBeaenuii / O.C.
["a6puemnsn, U.I'. Octpoymos. — M.: 2014
['a6puensa O.C. IIpaktukym: yue6. mocodue / 'abpuensa O.C., Octpoymos ..,
CnanxoB C.A., Hopodeera HM. — M.: 2014
I'a6puensa O.C. Xumust: mocodue 11t moaroroBku k EI'D: yue6. mocobue / O.C.
["abpuensn, U.I'. Octpoymos, C.A. Cnaakos. — M.: 2011
Epoxun FO.M. , KoBanesa U. b. Xumus nis npodeccuii u criennaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO HaydHOTro mpoduieit. — M.: 2014
Epoxun FO.M. Xumus: 3agaun u ynpaxuenus. — M.: 2014
Epoxun FO.M. COOpHUK TECTOBBIX 3aJjaHuii 1o xuMuu. — M.: Akagemus, 2014
[Ma6puensa O.C. u ap. Xumus 11t mpodeccuii U CneruaibHOCTeH TEXHHYECKOTO
npodusis (3JEKTPOHHOE MPHUIIOKECHHE)



st npenoxaBaTesist
06 obpazoanuu B Poccuiickoii @enepanun. OeaepanbHblii 3akoH Poccuiickoi
®eneparun ot 29 nexkabps 2012 1. Ne 273-D3
denepanbHBI TOCYJapCTBEHHBIN 00pa30BaTENbHbIN CTAHIAPT CPEIHEro (MOJIHOTO)
obuiero oopazosanus. Y1B. [Ipukazom MunoOpuayku Poccun ot 17 mast 2012 r. Ne
413
[Tpuka3z MunoOpnayku Poccun ot 29 nexadpst 2014 r. Ne 1645 « O BHeceHun
M3MEHEHUH B prka3 MuHucrepcTBa 00pa3zoBaHus U Hayku Poccuiickoit @enepaunn
or 17 mast 2012 r. Ne 413 «O6 yTBepxkaeHNH GeaepaibHOrO TOCYAapCTBEHHOTO
00pa3oBaTeILHOIO CTaHIapTa CPeHEro (MOJHOT0) 00IIEero 00pa30BaHUs.
PexkomeHnnanuu 1no opraHu3anuy NOJy4YeHHs CpEAHEro o0iero oopa3oBaHus B
npejaenax OCBOEHUs: 00pa3oBaTeNIbHBIX MPOrPaMM CPEAHEro MpodhecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro 00Opa3oBaHMs C yUYETOM TpeOOBaHMI
benepanbHBIX TOCYIapPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB U MOTy4YaeMon
npodeccuu WM CenuagsbHOCTU CPEAHETO NPOodheCcCUOHATBLHOT0 00pa30BaHMs
(muceMo JlemapTamMeHnTa rocyJapCTBEHHOM MOJIUTUKH B cpepe MOArOTOBKU pabounx
kaapoB u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
[Ma6puensn O.C. Xumus s npenoaaBaress: yaeOHo-meToauueckoe nocooue / O.C.
["abpuensn, I'.I'. JIsicoBa. — M.: 2014
INa6puensn O.C. u ap. Xumus 11 npodeccrii U CrieluaibHOCTEH TEXHUUYECKOTO
npo@uiist (3JEKTPOHHOE MPHUIIOKEHHE)

JlonoJiHUTEIbHbIE HCTOYHUKM:
1.BapaBBa, H.D. Xumus B cxemax u tabmunax/ H.D. Bapassa.-M.: Dxcmo, 2010.-
208c.
2.Epemuna, E.A. CnpaBounuk mkosibHuKa 1o xumuu/non pea. H.E.Ky3smenko, B.B.
Epemuna.- 2-e uzna.,crepeorur.- M.:M3aatensctBo «Ok3amen»,2009.-512c.
3. Jlugun, P.A. Xwumusa: CropaBounuk /P.A.  Jlugun.- M.:ACT:Actpeins;
Bimagnmup:BKT,20011.-286¢.

HNuTepHeT-pecypcebl
pvg.mkK.ru - omumnuana «[lokopu BopoObEBEI ropb»
hemi.wallst.ru - «Xumus. O6pa3zoBaTe/IbHbIN CAUT IS ITKOJLHUKOB)
www.alhimikov.net - O6pa3oBaTenbHBIN CaliT IS IMKOJILHUKOB
chem.msu.su - DnekTpoHHass OMOIUOTEKA 10 XUMUHU
WWW.enauki.ru — uaTepHeT-u3aaHue s yuuTeneil «EcTeCTBeHHbBIC HAyKI»
1september.ru - meTogudueckas razera "[lepBoe ceHTOps"
hvsh.ru - sxypHan «XuMust B IIKOJIE»
WWW.hij.ru/ -«XumMus u 5Ku3HbY
chemistry-chemists.com/index.html - snekTpoHHbIi KypHAT «XUMUKA U XUMHSD
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http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOW
TV CHUATITAHBI

KoHnTpoib ¥ omeHKa pe3yJbTaTOB  OCBOCHUS  Y4YEOHOW  JAUCITUILUIMHBI
OCYIIECCTBIISICTCS TIPETIOaBATEIEM B MPOIIECCE MPOBEACHUS MTPAKTHUCCKUX 3aHATUN U
7a00paTOpHBIX PabOT, TECTUPOBAHUS, a TAaKKe BBIMIOJHCHUS OOYJaIOIUMHUCS
WHIMBUTyaTbHBIX 3aJJaHUH, IPOSKTOB, UCCIICIOBAHMIA.

Texyiuii KOHTpPOJIB B hopme:

v/ caMOCTOSITENBHBIX paborT;

v' 1abopaTOpPHBIX M MPAKTUIECKUX PAbOT;

v’ TeMaTHYEeCKHX TECTOB;

v XMMHUYECKHX JUKTAHTOB;

v/ KOHTPOJIbHBIX PabOT IO TeMaM Y4eOHOU JIUCIIUTUINHEI.
Ntorossiit kKoHTpOJH B hopMme audPepeHIIMpoOBaHHOTO 3a4eTa.
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[Tpunoxenue Nel

CamocTosiTesibHAs pa0oTa 00y4AKOIIMXCH M0 YUeOHO Tucuuninie XuMus
-IOATr0TOBKA pedepaTUBHOIO COOOIEHUS 110 TEME;
-COCTaBJICHUE WM 3alI0JTHEHUE Ta0JIUII, CXEM 10 TEME 3aHATHUS;
-I0JITOTOBKA HATJISITHOTO MaTepualia 1o 3aJ]aHHOM TeMe JUCHUTLIINHBI,
-pelleHre WU COCTaBJIEHUE CUTYAllMOHHBIX 3a/1a4;
-pEeLIeHNE UM COCTABJIEHUE KPOCCBOP/IOB;
-COCTaBJICHUE CJIOBApsl XUMUYECKUX TEPMHUHOB U CUMBOJIOB
-COCTaBJICHUE JICKTPOHHBIX CIAl]] - MPe3EHTAIIUM 110 3aIaHHON TeME IUCITUTIINHBIL;
-paboTa ¢ OCHOBHBIMHU U JOTIOJIHUTEIHHBIMU HCTOYHUKAMU MH(POPMAIIIH IO TEME
3aHATHS ¢ OPOPMIICHUEM KOHCIIEKTa;
-COCTaBJICHUE MUHU-JICKIIUU C IPE3ECHTAIIMEH JJIS BBICTYILJICHUS B TPYIIIE
(moarpymnmne)
-IIOJITOTOBKA BBICTYIICHUS HA CTYJICHUYECKYIO0 HAYYHO-TTPAKTHYECKYIO
KOH()EPEHITHIO.

[Tpunoxenue Ne2
TEMbI PE®@EPATOB
buorexHonorus v reHHast nHxkeHepusa — Texnonaorun XXI Beka.
HanorexHosorust Kak NpUOPUTETHOE HAMPABJICHUE PA3BUTHSI HAYKU U MPOU3BOJICTBA
B Poccutickon ®denepannm.
CoBpemeHHbIe METO/IbI 00€33apaKUBAHUS BOJIBI.
ANIOTpONUs METAILIOB.
Kuznb u gesreasHocts .M. Menaeneena.
«[TepnonnueckoMy 3aKOHY OyIyIIee HE TPO3HUT Pa3PYIICHUEM. .. ).
Cunre3 114-ro sanementa — TpuyM@ pocCUUCKUX (HU3UKOB-SIIEPIITUKOB.
N3otomnsl Bogopoa.
Hcnons3oBaHuEe paguoOaKTUBHBIX H30TOMOB B TEXHUYECKUX LETAX.
PEeHTreHOBCKOE U3IIyYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAULIMHE.
[1nazMa — yeTBEepTOE COCTOSIHUE BEILIECTBA.
AMoOp(dHBIE BEIIEeCTBA B IPUPOJIE, TEXHUKE, OBITY.
OxpaHa OKpy>Xaroliel Cpeabl OT XUMUYECKOT0 3arpsi3HEHUS.
KonnyecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYIKAIOIIEH Cpeibl.
[IpumeneHue TBEpI0TO U ra3000pa3zHoro okcuaa yriepoaa(lv).
3amnuTa 030HOBOTO KpaHa OT XUMHUYECKOT0 3arpsSI3HEHHUS.
['pyboaucnepcHble  cUCTeMBbI, WX  Kiaccudukanus ¥ UCHOJIb30BaHUE B
npodecCuOHATBLHOMN JesTeTbHOCTH.
Kocmernueckue remmu.
[IpuMeHeHne CyCeH3ui U SMYJIbCUN B CTPOUTEIBCTBE.
MuHepaiibl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JTUTOCHEPHI.
PacTtBOpBI BOKpYT Hac.
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Bona kak peareHT u Kak cpefa AJi1 XMMHYECKOTO ITpoLiecca.

Turmsl pacTBOPOB.

Kusznb u gestensHocTh C. Appenuyca.

Bknag oOTeUeCTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUU  DIEKTPOJIUTUUYECKOU
JVCCOLIMALINH.

VYcTpaHeHue JKeCTKOCTH BOJIbI Ha MPOMBIIIJIEHHBIX MPEAIPHUSITHSIX.

CepHas KHCIIOTa — «XJ1€0 XMMHUYECKOU MPOMBIIIIICHHOCTH.

Hcnonb3oBaHre MUHEPATbHBIX KUCIOT HAa PEANPUITHIX PA3TUYHOTO MPODUIIS.
Oxcubl ¥ CONMM KaK CTPOUTENIbHBIE MAaTEPUAJIbI.

Hcropus rumca.

[loBapeHHas COJb KAK XUMHUYECKOE ChIPhE.

MHoromkuii kKapOoHaT KaibLysl: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
Peakuus ropeHust Ha TpOU3BOJICTBE.

Peaknums roperus B ObITY.

BupTtyansHOe MOIEIMPOBAHNE XUMUYECKHUX MPOLIECCOB.

DNEeKTPOJIU3 pacTBOPOB AIEKTPOJIUTOB.

DNEKTPOJIU3 PACIIIABOB 3JIEKTPOIUTOB.

[IpakTuueckoe MpPUMEHEHHE OHJIEKTpoiM3a: paduHUpOBaHME, TalbBAaHOIUIACTHKA,
raJIbBaHOCTETHSI.

HcTopust moiay4eHus: 1 IPOU3BOACTBA AFOMUHUS.

DNEKTPOJUTUYECKOE MOTYyYEeHHUE U pahUHUPOBAHUE METH.

JKuznp u aesarenbHOCTh 1. JIPBH.

Ponp MeTanioB B HCTOPUU YENOBEYECKON UBUIN3ALINH.
Hctopus oTedecTBEHHON YepHOM METAJUTYPIHUH.

Hcropust 0Te4eCTBEHHOM BETHOM METAJIITyprUu.
CoBpeMEHHOE METAILITYPIrHY€CKO€E MPOU3BOJICTBO.
CrienimaabHOCTH, CBSI3aHHBIE C 00Pa0OTKON METaIOB.

Ponp MeTanioB u CriaBoB B HAYYHO-TEXHUYECKOM MPOrpecce.
Koppo3zust MmeTaiioB U ciocoObl 3alMThl OT KOPPO3HUH.
WNuepTHbIC MM 01aropogHbIC Ta3kl.

Poxpnaromme conm — rajoreHsl.

Hctopus mBenCcKon CIUYKH.

XUMHS METAJJIOB B MO€H MpohecCuOHaNbHON JesTENbHOCTH.
XuMUsl HEMETAJJIOB B MOEH MPoQecCHOHANbHOM e TENbHOCTH.
KpaTkue cBeieHus 1o uCTOpUH BO3HUKHOBEHUS U PA3BUTHUS OPTAHUYECKOW XUMHUU.

Kuznb u gesrensHocth A.M. Bytieposa.

Butanusm u ero kpax.

Ponb OTE€4ECTBEHHBIX YYEHBIX B CTAHOBJIICHUM W PAa3BUTUU MHUPOBOM OPraHUYECKOU
XUMHH.
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CoBpeMEeHHbBIE TPEJCTABIIEHUS O TEOPUU XUMHUUYECKOT'O CTPOCHUS.

DKOJIOTUYECKHE aCIeKThl UCITOIb30BaHMS YTII€BOJIOPOIHOIO ChHIPbS.
DKOHOMHUYECKHE ACTEKThl MEKYHAPOIHOTO COTPYAHUYECTBA O UCIIOJIb30BAHUIO
YIJIEBOAOPOJHOTO ChIPBSI.

Hcropuss OTKpBITHS W pa3pabOTKH Ta30BBIX M HEPTIHBIX MECTOPOXKICHUMN
Poccuiickon @enepanuu.

XuMHsl yTIIEBOJAOPOTHOTO CHIPhsS B MOs Oyayrast mpodeccus.

Y T1eBogopOoIHOE TOMIMBO, €r0 BUIbl 1 HA3HAUYCHUE.

CUHTETHYECKHE KayUyKHu: UCTOPUS, MHOTOOOpa3ue U MEePCIEKTUBHI.
Pe3nHoTeXHMYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.
CBapoyHOE MPOU3BOJCTBO U POJIb XUMHUHU YTIIEBOJIOPOJOB B HEM.

Hed1h 1 ee TpancnopTHpoBKa KaKk OCHOBA B3aMMOBBITOTHOI'O MEXYHAPOTHOTO
COTPYJIHHUYECTBA.

ApoMaTtru4ecKue yrieBoJ0pOIbl KaK ChIPbE NI MPOU3BOJICTBA MMECTULIHIOB.
YriaeBoasl ¥ UX POJIb B )KUBOW IIPUPO/IE.

CtpoeHue TIIIOKO03bl: UCTOPHUS PA3BUTHS MPEICTABICHUN U COBPEMEHHBIE BO33PEHUS.

Pa3Butne caxapHoli NMpOMBIIIIEHHOCTH B Poccun.

Ponb yriaeBoaoB B Moeit Oyayiieit mpodeccrnoHaabHOM AeSITEIbHOCTH.
Mertanon: xemoduiusg u xeMopoOus.

OraHou: Benuyaiiiee 01aro v CTparrHoe 3710.

AJKOTOJIU3M U ero npoduIakTUKa.

MHoroaToMHbI€ CIUPTHI U MOsL Oy 1y1asi poeCCUOHANIbHAS I€ATETbHOCTD.

(DopMaHLI[eFI/II[ KaKk OCHOBa IIOJIYUYCHHA BCIICCTB MW MATCPHAIOB JJIA MoeH

npodecCUOHATBLHOMN JesTeTbHOCTH.

MypaBbUuHasi KUCIIOTa B IPUPOJIE, HAYKE U TPOU3BOJICTBE.

Ucropus ykcyca.

CnoxxHbie YpUphl U UX 3HAUCHHUE B IPUPOJIE, OBITY U MPOU3BOCTRBE.
Kupbl Kak NPOAYKT MUTAHUS U XUMUYECKOE ChIPHE.

3aMeHa )KUPOB B TEXHUKE HEMUIIICBBIM ChIPHEM.

HexBaTka npo0BOJBCTBUS KaK INI00AJIbHAS TpoOJIeMa YeIOBEYECTBA U IIyTH €€
peleHus.

Mpuia: npouuioe, HacTodllee, Oyayiee.

CpencrTBa rurueHbl Ha OCHOBE KUCIOPOICOEPKAIIUX OPraHUUECKUX COCTMHEHU.
Cunrernueckue Morouue cpencrtsa (CMC): 10CTOMHCTBA U HEIOCTATKHU.
AMMMAK 1 aMUHBI — OECKUCIIOPOAHBIE OCHOBAHUS.

AHWIIMHOBBIE KPACUTENH: UCTOPUSL, TPOU3BOJICTBO, IIEPCIIEKTUBA.
AMUHOKUCITOTBI — aM(OTEpPHBbIE OPTaHUYECKUE COCTUHECHUSI.
AMUHOKHCIIOTHI — «KUPITHYHKI» OCITKOBBIX MOJICKYIL.

CHUHTETHYECKHE BOJIOKHA HA AMUHOKHCIIOTHOM OCHOBE.

«OKu3HBb 3TO C110CcO0 CYIIECTBOBAHUS OSIKOBBIX TEIL. ..»

CrpyKkTyphl O€Ka U €ro JeCTPYKTYpUPOBAHHE.

buonornueckue GyHKIMU OEIKOB.

benkoBas OCHOBa UMMYHUTETA.

CIIU/I u ero npodunakTuka.
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[Tpunoxxenne Ne3
AudpepeHuMpoBaHHBIN 32a4€T M0 XUMUM.
Bapuanr |
1. Hannmure ypaBHEHUS peakiuil 1Jisi IEPEX0/I0B:
S — FeS — SOZ — SO3 — HZSO4 — BaSO4
2. JlaiiTe XapaKTepUCTUKY PEaKIIUA

CO;,+C-2CO0-Q

10 BCEM M3YYEHHBIM MpPHU3HAKAM KIaCCU(PUKAIIH.

PaccMoTpuTe yCcrioBHsi cMEIeHUsI XUMHYECKOTO PAaBHOBECHSI BJICBO.

3. PaccraBbTe KO3 HUIMEHTH METOJIOM 3JIEKTPOHHOTO OallaHca, yKaKUTe
OKHCITUTENb U BOCCTAHOBUTEITh:

Zn + H,SO, (xomm) — ZnSO, + H,S + H,O

4. Naunw! BentectBa: Na,SO,4, KCI, KNO3, Na,COs. Pacrio3naiite ux ¢ MOMOIIBIO
Ka4eCTBEHHBIX peakinii. Hanummmre Xo1 onpeneneHus BeecTs.

Bapuant |1

1. Hanumure ypaBHEHUs peakiuil AJis IePEeX010B:

Si — M928| — SIOg — NaZSiO:g — HzSIOg — S|02

2. JlaiiTe XapaKTePUCTUKY PEAKIINH

HgO(Hap) +CO - H,+CO,-Q

110 BCEM M3YUYEHHBIM NpHU3HAKaM KIACCU(PUKAIHH.

Paccmotpure ycnoBust CMEIEHNsS] XUMUYECKOTO PABHOBECHS BJIEBO.

3. PaccraBbTe KO3 HUIIMEHTH METOJIOM 3JIEKTPOHHOTO OalaHca, yKaXuTe
OKHUCJIMTENb U BOCCTAHOBUTEND:

NH; + CuO — N, + Cu + H,O

4. Naunw! BentectBa: Na,SO,4, KCI, KNO3, Na,COs. Pacrio3naiite ux ¢ MOMOIIBIO
Ka4eCTBEHHBIX peakuuii. Hanummure xon onpeneneHus BEIIECTB.
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