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COJEPKAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEI IMPOTPAMMBI YUEBHOM
TACHUTIINHBI
CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JACLHMUILINHBI

YCJIOBUSI PEAJIM3AIIMA YYEBHOM JUCIATIIIMHBI

KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIMHBI



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEBFHOM
JAACHUITIINHBI «Xummns».

1.1. Mecro MCHMIUIMHBI B CTPYKTYpe OCHOBHO#W o00Opa3oBaTe/ibHOI
NporpamMmbI:

YyeOHass  OUCHUIUIMHA  «XUMHUS»  SBISETCS  00s3aTENbHOM  YacThIO
o0pa3oBaTeNbHON  MPOrpaMMBI  CPeAHETo  MpodeccHOHATLHOTO  00pa30BaHUs
IpOrpaMMBbI MIOATOTOBKHM KBaTU(UIIMPOBAHHBIX pa0ounX, CIyXKallux pa3paboTaHa B
cootBercTBUM ¢ OI'OC CIIO mo npodeccun CI1O 43.01.09 IToBap, konaHUTED.

VYyebnas JTUCUHUILINHA «XuMus» oOecreurBaeT dbopmupoBaHue
po(eCCUOHANIBHBIX W OOMIMX KOMITETEHIIMN 1o BceM BumaMm nestenbHoctu OI'OC
no npodeccuu 43.01.09 IloBap, koHaUTED.

OK 1. IloHuMarh CyImIHOCTh M COLMAJIBHYIO 3HAYUMOCTh Oyayied mnpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO AESITEILHOCTD, UCXOS U3 LENU U CITIOCOOOB €€
JTOCTUKEHHUSI, ONIPEICIIEHHBIX PYKOBOJAUTEIIEM.

OK 3. Ananm3upoBaTh pabOYyr0 CUTYaIMIO, OCYIIECTBIATh TEKYIIHMA W WUTOTOBBINA
KOHTPOJb, OLEHKY H  KOPPEKUHUI0O COOCTBEHHOW  JI€ATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH pabOTHI.

OK 4. OcymectBisaTh MOUCK HHGOpPMaNUM, HEOOXOAMMON s 3(PEHEKTUBHOTO
BBITIOJIHEHHUS TPOPECCUOHANBHBIX 3a/1a4.

OK 5. Hcnonb3oBaTh UHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npodeccuoHanbHOM eI TeIbHOCTH.

OK 6. Paborate B komanje, 3p(HEKTUBHO OOMIATHCS C KOJIJIEraMu, PYKOBOJCTBOM,
KJIMEHTaMHU.

OK 7. HcnonaHsaTh BOHMHCKYIO OOS3aHHOCTb, B TOM 4YHCIE C MPUMEHEHHEM
MOJTyYE€HHBIX TPO(ECCUOHATBHBIX 3HAHUH (151 FOHOLIEH).

1.2. Heap u njaHupyemblie pe3yJibTaThl 0CBOEHUS AUCUMIJIMHbBI:

B pamkax mporpaMmMbl yueOHON JUCIUIUIMHBI 00YYaIOUTUMUICS OCBAUBAIOTCS YMEHHUS
U 3HAHUS



Kon ' YMenust 3HaHus
IIK, OK
OK.01 | -ITpoBoauTh HAOIIOACHUS YyBCTBO rOpJIOCTH M YBaXKEHUS K
OK.02 —HJIaHHpOBaTb n BBITIOJIHATH HCTOPUH U JOCTHIKEHUSIM
gigi IKCHCPUMCHTRI XMMHYECKON HAYKH; XUMUYECKH
: -BbiABUIaTh TUTIOTE3HI U CTPOUTH IPAMOTHOE [TOBEJIEHHE B
OK.05 | mogenu "
OK .06 npodeCCUOHATILHON JIeATEIbHOCTH
: -IlpuMeHsITH TOJIyYEHHBIE 3HAHUS 5 5
U B OBITY IIpH OOpaIeHuH C
OKO07 |no ¢usuke 109 0OBACHEHHS ¥y 1pu 00palll
pa3sHOOO0pa3HBIX dmnuecknx | XMMUICCKUMH BEIICCTBAMM,
SABJIECHUA W CBOWCTB BelecTs, | MaT€pHUaaMu 1 MPOUCCCaMy;
MPaAKTHYECKOTO VCIIOJIb30BaHUs | UCTIOJB30BAaHUE PA3JIMYHBIX BUOB
bu3nYecKuX 3HAaHUM. [MO3HOBATEJILHON JIEITEJILHOCTU U
-OHeHl/IBaT]) AOCTOBCPHOCTD | oCHOBHBIX
CCTCCTBCHHO-HAYHHOU MHTEIUIEKTYaJIbHbIX OIEPALHii
uHbOopMaIuu
(mocTaHOBKa 3aj7a4H,
-Ucnoab30BaTh MpUOOPETEHHBIE
(dhopMyIMpOBaHUE TUIIOTE3, aHATTU3
3HAHUS TSI pEIICHHS
MPAKTHYECKUX sanay | 1 CUHTE3, CpAaBHEHHE, 000011eHHE,
TTOBCETHEBHOI SKHM3HH. | CACTEMAaTH3alKs, BbIABICHHE
2
o0ecrieueHue 0e301acHoCTH | IPUYMHHOCIICICTBCHHBIX CBSI3€H,
COOCTBEHHOH KW3HH, | TOUCK aHAJIOTOB, (POPMYJIUPOBAHUE

pallMOHANIBHOTO HCIOJBb30BAHUSA U
OXpaHbl OKPYKAIOIIEH CpeJibl.

BBIBOJIOB) JIJISl PELICHUS
NOCTaBJICHHOW 3a/1a4d, TPUMECHEHHE
OCHOBHBIX METOJIOB ITO3HAHUS
(mabmrofeHue, HayYHBIH
OKCIIEPUMEHT) ISl U3yYCHUS
Pa3IMYHBIX CTOPOH XUMHUYECKHUX
OOBEKTOB U MPOLIECCOB, C
KOTOPBIMU BO3HUKAET
HEOOXOAMMOCTh CTAJIKMBATHCS B
npodeccuoHaabHoU cepe;
HCIOJIb30BaHUE PA3IUYHBIX
MCTOYHUKOB JJIS1 IOJTyYEHUS
XUMHYECKON HHPOPMAIUH, YMEHHUE
OLICHUTBH €€ TOCTOBEPHOCTD A
JTOCTHKEHHSI XOPOIIUX PE3yIbTaTOB
B npodecCUOHANIBHOM cdepe;




CdopMupoBaHHOCTH
MPEJICTAaBICHUIA O MECTE XHMHH B
COBPEMEHHOM KapTHHE MHPA;
MOHMMAaHHE POJIH XUMHH B
(bopMUpOBaHHU KPYTro30pa U
(YHKITMOHAILHOW T'PaMOTHOCTH
YeJIOBEKa IS PEIICHUS
MPaKTUYECKUX 3a/1a4;

BJIaJICHHE OCHOBOMNOJIArarouuMu
XUMHUUYECKUMU MOHSATHIMH
3aKOHOMEPHOCTSAMU; YBEPEHHOE
MIOJIL30BAHNE XMMHUUECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM;
BJaJICHHE OCHOBHBIMH METOJaMM
HAay4YHOI'0 MO3HAHUA,
HCTIOJb3YEeMbIMHU B XUMUU:
HaOII0CHUE, OITUCAHKE,
U3MEpPEHUE, IKCIIEPUMEHT; YMEHUE
o0pabaThIBaTh, OOBSICHAITH
pe3yJIbTaThl MPOBEAEHHBIX ONBITOB
U JeJ1aTh BBIBOJIbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSITh METO/TBI
MO3HAHUS IPU PELICHUU
MPAKTUYECKUX 3a7a4;
CdomMupoBaHHOCTh YMEHHS 1aBaTh
KOJINYECTBEHHBIE OLICHKH PACUETHI
0 XUMHYECKUM (HOpMyTIaM H
YpPaBHEHUSIM;

Brnanenue npaBriiamMu TEXHUKH
0€30IaCHOCTH MPU UCTIOIBL30BAHUU
BEIIECTB;

CdopmupoBaHHOCTH

cOOCTBEHHOM MO3HUIIMHU 110
OTHOIIICHUIO K
XUMUYECKOMH(OPMALINH,
ITOJIy4a€MOU U3 Pa3HbBIX
HCTOYHHUKOB

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOM padoThI

5




Buna yuyeOHo# padoThI

O0BbeM yacoB

O0s13aTenbHAs ayIMTOPHAs yueOHAas1 HArpy3Ka (Bcero) 228
B ToMm uncne 47
NpaKTUYECKHE PabOTHI

CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 114
Hmoeosas ammecmayus B hopMe dK3aMeHa 6




2.2 TemaTH4ecKHii IVIaH U coAepkaHue y4eOHOoi TucUuIIHHbI «O01mecTBO3HaHHEe (BKJI. JKOHOMMKY H IIPABO)»

Koabl
KOMIIEeTEeHIIMIA,
(opmupoBanuio
HaumeHoBaHue Coaep:xkanune y4eGHOro MaTepHaJia, 1a00paTOpHbIe PpadOTHI M MPAKTHYECKHE 3aHATHS, OBbeM 9208 KOTOpBIX
a3/1eJI0B H TeM camMocCTosITeJIbHAsl paGoTa 00y4aouIMxcsi, KypcoBasi pa6ora (IpoeKkT
pasi P y = > KYP P (np ) CIocoGCTBYET
JJIeMeHT
NMPOrpaMMEI
1 2 3 4
Bsenenune 1. HayuyHble MeTOAbI MO3HAHMS BELIECTB U XUMMHYECKHUX SIBJICHUI. 1
2. PoJsib KcrIepUMEHTa U TEOPUH B XUMHH. 1
1.1. IIpeamer Conep:xaHue y4e0HOTO MaTepuaia 16 OK 1-5
OpPraHMICCKOH 3. IIpenmer oprann4eckoil XUMHH. 1
xumun. Teopus 4. Opranuyeckue BeuiecTBa. [[pupoHbIe, HCKYCCTBEHHBIE H CHHTETHYECKHE 2
CTPOCHUA opraHuyeckue Bemectsa. CpaBHEHNE OPraHUYECKUX ¢ HEOPraHUYECKMMHU BEIIECTBAMM.
OpraHUYECKUX
. XHMHYeCKOe CTPOCHUE KaK MOPSA0K COeIMHEHUSI ATOMOB B MOJIEKYJIbI 110 2
COEIMHEHUI.
5. BAJICHTHOCTH.
6. Teopust ctpoenus opranndeckux coefuHennii A.M. bByriaepoa. OcHOBHbIE 2
MIOJIOKEHUS TEOPUH XUMUYECKOTO CTpoeHHUs. M3omepus u n3zomepsl. XUMHUYECKHE
(OopMyIIBI U MOJIENI MOJIEKYJI B OPTraHUYECKON XUMUH.
7 Knaccudukanus opranndyeckux BemecTs. Knaccudukanys BemecTs Mo CTpOSHHIO p)
YIJIEPOAHOTO CKEJIeTa U HANMYUIO (QYHKIIMOHAIBHBIX TPYIIL. 'OMOJIOTH ¥ TOMOJIOTHSL.
8-9. OCHOBBI HOMEHKJIATYPbI OpraHnvYeckux coequHenmii. Hauana nomenknaryps IUPAC. 2
10-11 | Kinaccupukanusi peakuuii B OpraHM4eckoil XuMuM. Peakunn nprucoeuHeHUs
(TUApUPOBaHMUS, TAIOTEHUPOBAHUS, THIPOTAIOTeHUPOBAHUS, THIpaTanun). Peakium 2
OTILIEIUICHUS (AETUAPUPOBAHNUS, AETUAPOTaJIOTeHUPOBAHUS, IeruapaTanun). Peakuuu
3aMenieHus. Peakuyu n3oMepusanuu.
12. Ilpakmuueckasa padoma Nel «3rotoBieHue Mojienei MOJIEKYJ OPraHMYECKUX BEIIECTBY 2

Hemoncmpayuu. Monenn MOJIEKyJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCTUHEHUN.
KadecTtBeHHOe 00Hapy)eHUE yriaepoa, BOJOPO/Ia U XJIOpa B MOJIEKyJIaX OPraHMIeCKUX
COEeIMHEHUN




13.

KonTposbnas padora Nel

[y

1.2. [IpenenbHbIe
YTJIEBOJIOPO/IBI.

Conep:xaHue y4eOHOro MaTepuasia

[
> 2]

OK 1-7

14.
15.

16.

17.

IIpenenbHble yrieBoAOPOAbl. ['OMOTOTHYECKHI psi/i ATIKAHOB.

XuMHn4yecKue CBOMCTBA aJIKAHOB. XMMHYECKUE CBOMCTBA aIKaHOB (METaHa, 3TaHa):
TOpEHHE, 3aMEILICHNE, PA3JIOKEHUE, IETUAPUPOBAHNUE.

[IpumeHeHne U cNOCOOBI MOJIyUeHHs AJKAHOB. O0IaCTH MPUMEHEHUS alIKaHOB.
[TpomblinieHHbIe CIOCOOBI MOTYYEHHsI alTKaHOB: MOJyUYE€HUE U3 TPUPOIHBIX UCTOYHHUKOB,
KPEKUHT TapauHOB, MOJIy4YeHUE CUHTETUYECKOTO OeH3MHa, ra3u(uKaIms yriid,
TUApUpoOBaHue ankeHoB. JlabopaTopHble CrIOCOOBI MOJyUEHUs aIKaHOB: cuHTE3 Bropiia,
NeKapOOKCUIMPOBAHUE, THAPOIN3 KapOu1a aTlOMUHHUS.

Huxgoankanbl. ['oMomornyeckuii ps 1 HOMEHKIIATypa IUKIJIOATKAHOB, UX 00IIas
dopmyna. [Tonarue o HanpsHKeHUH UK. M30MepHs IIUKI0ATKaHOB: MEKKIIACCOBAs,
YIJIIEPOAHOrO CKejleTa, reomerpuueckas. [lomyuenue u pusnyeckue cBoicTBa
[IUKIIOATKAaHOB. XMMHUYECKHE CBOMCTBA MUKIOANKAaHOB. Criennduka CBOHCTB IIUKIOATKAHOB
C MaJIbIM pa3MepoM IuKJIa. Peakium npucoeIMHEeHNs U paJuKaJIbHOTO 3aAMEIICHHUS.

N NN

18

Ilpakmuueckasa padoma Ne2. VI3roToBneHne Mojesieil MOJIEKYJI aJJKaHOB U FaJIOr€HAIKAHOB.

Wzrorosnenne napadguHupoBaHHON OyMaru, UCTILITAHUE €€ CBOWCTB: OTHOLICHUE K BOJIE U
xupam. OOHapyKeHHE BOJIbI, CaXKH, YIIIEKHCIIOTO Ta3a B IPOAYKTaX TOPEHUs CBEUH.
O3HakoOMJIEHHE CO CBOMCTBAMH TBEPJBIX Mapa(HHOB: IJIABJICHUE, PACTBOPUMOCTH B BOJIE U
OpPraHMYECKUX PACTBOPUTEISIX, XMMUUYECKAsl HHEPTHOCTH (OTCYTCTBHE B3aUMOJIECHCTBHUS C
OpOMHOI BOIOH, pacTBOpaMH NepMaHTraHaTa Kajlus, THAPOKCHA HATPUS U CEPHOI
KHUCJIOTHI).

Jlemoncmpayuu. Mojenn MOJIEKyJl METaHa, APYTUX aJIKaHOB, Pa3IMYHBIX KOH(pOpMaIuii
nuKJiorekcana. PactBopenue napaduna B OSH3MHE U UCTIAPEHUE PACTBOPUTEIISI U3 CMECH.
[TnaBnenue napaduHa U €ro OTHOIIEHHE K BoJie (PaCTBOPUMOCTh, TUIOTHOCTh, CMaYHBaHUE).
Paznenenne cmecu GeH3MH-BOIa C TTIOMOIIBIO IETUTEILHON BOpOHKH. ['opeHne MeTaHa,
npormanOyTaHOBOM cMecH, mapaduHa B yCIOBUAX M30BITKA U HEJJOCTaTKa KUCTIOpoa. B3peiB
CMECH METaHa C BO31yXOM U XJIopoM. BoccTaHOBNIEHNE OKCUIOB TSKEIBIX METAJIIOB
napauHOM.

OTHolIeHne UKJIOreKcaHa K OpOMHOM BOJie M pacTBOPY IepMaHraHaTa Kajusl.

19

IMonyyeHne MeTaHa U M3yYeHHeE €r0 CBOMCTB: TOPeHKE, OTHOIICHHE K OpPOMHOM BOJIE U
pacTBOpy MepMaHraHaTa Kajus.
CTpyKTypHBIe GOpMYJIbI YIJI€BOAOPOI0B, H30MePbI U roMoJioru. Hazpanue

8




20

21

YIIJIEBOAOPOIOB MO MEXKAyHapoaHoit HomeHknatype IUPAC.
Pemenne 3aga4 Ha HaXO0XKIACHUS MOJIEKYJISIPHOI (hopMYJIbl ra3000pa3HOro
yIJ1€BOA0POAA.

22

.Konrpoabnass padora Ne2

1.3. DTUIIEHOBEIE U
JIUEHOBBIE
YIIIEBOIOPOIBI.

Conepxxanmne yueOHOro MaTepuajia

OK 1-7

23

24

25

26
27

T'omoJiornyecknii psig aJIKeHOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI
STUJIEHA M JIKEHOB. [ 'oMosoruueckuit psia u oomas Gopmyia aakenos. M3omepus
ATUJICHOBBIX YIJIEBOJOPOJIOB: MEKKIIACCOBAsS, YIJIEPOIHOIO CKEJIETA, MOJIOKEHUSI KPAaTHOM
CBsI3H, reoMeTprueckas. OcCOOEHHOCTH HOMEHKIIATYPhI 3TUIICHOBBIX YIIIEBOIOPOIOB,
Ha3BaHUs BAKHEUIINX paguKanoB. OU3HUECKUE CBOMCTBA AIKEHOB.

XuMHYyecKHe CBOHCTBA AJIKeHOB. DJIEKTPO(UIbHBIN XapakTep peakiuii, CKIOHHOCTh K
peaKIusM MPUCOCTUHEHUSI, OKUCIICHUS, TonuMepu3anuu. [IpaBuno MapkoBHHKOBA U €ro
AJIEKTPOHHOE 000CHOBaHWE. Peakium rajJoreHupoBaHus, THAPOTaJIOreHUPOBAHUS,
ruaparauuu, rupupoBanusa. Mexanusm AE-peakuuil. [lonsatue o peakuusx
nosumepusanuu. 'openue aikeHoB. Peakiiny OKUCIIEHUS B MSTKUX U )KECTKUX YCIOBUSIX.
Peakuust Barnepa u ee 3HaueHus JU1si 0OHApYKEHUSI HEMPEEIbHBIX YTIEBOI0PO/IOB,
MOTYYEHHS TIIMKOJIEH.

IIpumeHeHnne u croco0bI MOJyYeHHs AJIKeHOB. Vcrionb30BaHNe BBICOKOW PEAKIIMOHHON
CIIOCOOHOCTH QJIKEHOB B XMMHUYECKOM MPOMBILUIEHHOCTH. [IpriMeHenne sTuieHa u
nponuieHa. [IpomelnieHHbIE cIOCOOBI MOTYYEeHHs aTKeHOB. Peakium neruipupoBaHus 1
KpPEKUHTa alikaHoB. JlabopaTopHbIe clIOCOOBI MOTYYCHHSI ATKEHOB.

AlIKagHeHbl.

OcCHOBHBIE IOHATHS XUMHH BbICOKOMOJIEKYJISIPHBIX coeuHeHunid. [lonsTre n
KJIacCU(pUKaLKs JUSHOBBIX YIJI€BOJOPOA0OB IO B3aUMHOMY PACIIOJIOKEHUIO KPATHBIX CBSA3EH
B MoJieKyse. OCOOEHHOCTH 3IEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS CONPSKEHHBIX
nreHoB. [lonsiTue 0-31eKkTpoHHOM cucTeMe. HOMeHKaTypa THEHOBBIX YIJI€BOJOPOIOB.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB COMPSIKEHHBIX AUEHOB, KaK CIEICTBUE UX
3JIEKTPOHHOTO cTpoeHus. Peakumu 1,4-npucoeaunenus. [Tomumepuzarus queHoB. CriocoOb
MOJIYYCHHS JUEHOBBIX yriaeBoaopoaoB: pabotel C.B. Jlebenena, neruaprpoBanne ajKaHOB.

NN
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Ilpakmuueckan paboma Ne3.
[TonyuyeHue sTuneHa neruapaTanyueil STUIOBOTO CIUPTAa.




B3aumoneiicTBue sTrieHa ¢ OpOMHON BOJIOM, paCTBOPOM IepMaHraHaTa Kajusl.

CpaBHeHHE IUIAaMEHM OTWIEHAa C IUIAMEHEM MpPEJeNbHBIX YIIIEBOJOPOJOB (MeETaHa,
nponaH0yTaHOBOI cMecH).

Jemoncmpayuu. Monenyu MONEKyN CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB
n ankaaueHoB. Komrekuus "Kayuyk u pesuna". Jlemonumepusauus kayuyka. CryunieHue
MJICYHOTO COKa Kay9yKOHOCOB (MOJIOYasi, OAyBaHYMKOB, (DUKYCa).

1.4. AueTnineHoBbIE
YTJIEBOJIOPOJIBI.

Conep:xanue ydueOHOr0 MaTepuasia

o

OK 1-7

29

30

31

I'omosiornyeckuii psiji ATKHHOB. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE alleTUIICHA
U Apyrux aakuHoB. ['omonornyeckuii psan u odmas hopmyna ankruHoB. Homenkmarypa
ALETUJICHOBBIX YIJI€BOA0POA0B. M30Mepust MEKKIIACCOBAs, YIJIEPOIHOIO CKENETA,
IIOJIOYKEHUSI KPAaTHOU CBSA3H.

XuMHuyecKue CBOMCTBA U MPpUMeHeHHe aJTKMHOB. OCOOCHHOCTH PeaKIMi MPUCOSTMHEHUS
10 TPOIHOM yraepoa-yriepoanon cBsizu. Peaknus Kydeposa. [IpaBuiio MapkoBHUKOBa
MPUMEHUTEIBHO K aneTwieHaM. [1oaBuxHOCTh aToMa BOAOpO/a (KHCIOTHBIE CBOWCTBA
ankuHoB). Okucnenue ankuHoB. Peakius 3emackoro. [IpuMeHeHne aneTHICHOBBIX
yriieBooponos. [lonuBuHmanerar.

Ionyuenne ankuHoB. [lomyuenue arneTuneHa MIPOIU30M METaHA U KapOUTHBIM METOJIOM.

N

32

Ilpakmuueckaa paboma. VI3roToBIEHUE MOJENEN MOJIEKYI aJIKUHOB, UX U30MEPOB.
Hemoncmpayuu. Moneny MOJIEKyJIbl alleTUIICHA U APYrUX ankuHOB. [lonydenue anerunena
u3 Kap61/111a KaJlblHsA, O3HAKOMJICHHUEC C (1)I/ISI/II-IGCKI/IMI/I 1 XUMHYECKHUMH CBOMCTBAMH
aleTUJICHA!

pPacTBOPUMOCTH B BOJIE, TOPEHHE, B3aUMOJICCTBUE C OPOMHOM BOJIOHN, paCTBOPOM

nepMmanraHaTa kanus, consimu meau (I) u cepedpa.

1.5. ApomaTtuueckue
YIII€BOAOPOIBI.

Conep:xanue ydueOHOr0 MaTepuajia

33

I'omousiornyeckuii psia apeHoB. beH301 Kak IIpeIcTaBUTENb apeHoB. PazButue
npeacTaBiIeHU 0 cTpoeHnu O6en3ona. CoBpeMEeHHBIE PE/ICTaBICHUS 00 SJICKTPOHHOM H
IIPOCTPAHCTBEHHOM cTpoeHuu O6ensona. O6pa3oBanue apoMaTuiyeckoit [ _cycremsr.
['omonoru 6eH301a, UIX HOMEHKJIATypa, oomas hopmyna. Homenknatypa aist
JM3aMEIeHHBIX IPOU3BOJHBIX OCH30Ma: opmo-, Mema-, napa-pacroioKeHUe 3aMECTUTEIIEH.
Pu3nYeCcKUe CBOKWCTBA aPEHOB.
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35

Xumunyeckue cBoiicTBa apeHoB. [IpumMeps! peakiuii 371eKTpoPUIBLHOTO 3aMELCHUS
raJJoreHUpOBaHue, alKmimpoBanue (katanuzatopsl Opunens-Kpadrea), Hutpoanue,
cynb(upoBaHue. Peakuuu rujpupoBaHus U IPUCOSIMHEHUS XJIopa K 6en3ory. OcoO0eHHOCTH
XUMHUYECKHX CBOWCTB TOMOJIOTOB OeH30J1a. B3anMHOe BIUsIHHE aTOMOB Ha pUMepe
TOMOJIOTOB apeHOB. OpHUEHTAIMs B PEaKIUAX 3JIeKTpoduiabHOro 3amenieHus. OpueHTanTsl |
u Il pona.

IIpumenenne apeHos. [IpupoHble HCTOUHUKN aPOMAaTHYECKHUX YIIIEBOJOPOIOB.
ApomMaru3aIius alKaHOB U [IUKJIOAIKAHOB. AJIKHIMpOBaHue OeH30ia CPEIHEN

KUHETUYECKOMN 9HCPIrun MOJICKYJI.

Jlemoncmpayuu. 11lapocrepxHeBbie 1 00bEMHBIE MOICITH MOJIEKYJI OSH30J1a U €T0
romosioroB. Paznenenue cmecu 6€H301-Bo/Ia C MOMOMIBIO JICIUTEIBHON BOPOHKH.
PactBopsitomast cmocoOHOCTh OeH3071a (IKCTPAKIIUSI OPTAHMYECKUX U HEOPTaHUYECKUX
BelIecTB O€H30JI0M U3 BOJHOIO PacTBOpa MOJa, KpacUTeseil; pacTBOpeHue B OeH3071e
BEIIIECTB, TPYTHOPACTBOPUMBIX B BOJIE (Cephl, OCH30MHOM KUCIOTH). ['opeHne OGeH3ora.
OtHomeHne 6eH301a K OpOMHOM BOJIE, pacTBOPY MepMaHranara kanus. [lonyuenue
HUTPOOEH3071a.

O3znakomMieHHe ¢ (PU3HYECKUMH CBOMCTBAMH apOMATHUYECKUX YTIIEBOJOPOIOB C
ucnoJbp3oBaHueM pactsopurens "ConbBeHT". MI3roToBIEHNE U UCTIOIb30BAHUE
mpocTeniero npudopa st XxpoMatorpaduu.

[Tomyyenue 6eH301a TekapOOKCUITUPOBAaHUEM OCH30MHOM KUCTIOTHI. [lonyduenue u
pacciioeHue SMyIbcuu OeH30i1a ¢ Bojoii. OTHomeHus 6eH301a K OpOMHOI BOJIE B pacTBOPY
NepMaHraHaTa KaJus.

1.6. ITpuponusie
UCTOYHUKHU

YIJIEBOJIOPOJIOB

Conep:xanue yueOHOr0 MaTepHuaJia
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Hed1s. Haxoxnenue B mpupojie, COCTaB M GU3NIECKHE CBOMCTBA HEDTH.
TommBHOZHEpreTHUEecKoe 3HadeHue HedTu. [IpoMbliniuieHHas nepepaboTka HeDTH.
Pextudukanus Hedtu, oOCHOBHBIE (PpaKLUU ee pa3/ieieHus, UX HCII0JIb30BaHue. BTopruHas
nepepaboTka HeprenpoaykToB. Pextudukanus Ma3zyra npyu yMEHBIIIEHHOM J1aBJICHUH.
Kpekunr medgrenpoaykToB. Paznuunsie Buabl kpekuHra, padotsl B.I'. [llyxoga.
N3omepu3aius ankaHoB. AJKWIHPOBAHHUE HEMPEIEIbHBIX YTIEBOI0poaA0B. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.

IIpupoanbiii 1 monyTHbIA HedTAHOM ra3pl. CpaBHEHHE COCTaBa MPUPOIHOTO U MOMYTHOTO
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38

ra3oB, UX IPAaKTUYECKOE UCIIOJIb30BaHUE.

Kamennblii yrojb. OCHOBHBIE HallpaBJIEHUs UCIIOJIb30BaHNS KaMEeHHOTO yriid. KokcoBanue
KaMEHHOTI'0 YIJIsl, BAKHEHMIINE POAYKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa,
HajZicMoJbHast Boga. CoeIMHEHMs], BBIACIIIEMbIE U3 KAMEHHOYTOJIbHON CcMOJIbL. ITpoayKThl,
II0JIy4aeMbl€ U3 HAaJICMOJIbHOM BOJBI.

OKOJIOrH4ecKHe aceKThl 10ObIuH, NepepabOTKU U MCIOJIb30BaHMsI TOPIOYHUX HCKOMAEMBIX.

Jemoncmpayuu. Komnexkuus "[IpruponHble HCTOUHUKH yTiaeBoaopoaoB". CpaBHEHME
MPOIIECCOB ropeHust HeTH U MPUPOAHOTO raza. OOpa3oBanue HeDTIHON IIICHKU HA
TIOBEPXHOCTH BO/IBI.

Karanutuueckuit KpekuHr napaduna (Uiau KepocuHa).
Jlabopamopnute onvimoi. OnipesiesieHne HATMYUS HETIPEIEIbHBIX YIIIEBOIOPOIOB B OCH3MHE

U KepocuHe. PacTBOpUMOCTD pa3nuyHbIX He(PTEMpOoayKTOB (OEH3MH, KEPOCHH, JU3EITHLHOE
TOIIJIMBO, Ba3eJIMH, napaduH) Apyr B Apyre.

39

KonTpoabsnas padora Ne3

1.7. 'uapokcuiabHbIE
COCINHCHUA

Conep:xanue yueOHOro MaTepuaJia
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41

42

Ctpoenue u kjaaccupukanusa cnuprToB. Knaccudukanus cniupToB Mo TUITY
YIIEBOIOPOAHOIO pPaiuKaja, YUCITY THIPOKCUIBHBIX TPYIII U TUILY aTOMa yIiepo/a,
CBSI3aHHOTO C TUAPOKCUIIBHOW Ipynmnoi. DJIEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHHE TUAPOKCUIBHON rpyniibl. BiausiHue cTpoeHus CIUpTOB HA UX
¢u3nueckue cBoiicTBa. MeXMONEKyIsIpHAs BOJOPOIHAS CBsI3b. [ OMoornueckuii psis
NpeIeTbHBIX OJHOATOMHBIX CIIUPTOB. M30Mepus 1 HOMEHKIIaTypa allkaHOJIOB, UX 001Iast
dbopmya.

XuMHn4yecKue CBOMCTBA aJIKaHOI0B. PeakiimonHas CrmocOOHOCTh TIPEAEITbHBIX
OJIHOATOMHBIX cIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OpPraHUYECKUX U
HEOPraHWYECKUX COeAMHEHUH, coaepxkanmx OH-rpynmy: KucioT, OCHOBaHHUI,
aM(OTepHBIX COeTUHEHHH (BO/BI, CTUPTOB). Peakiinu, moaTBEpKAat0INE KUCIOTHBIE
CBOICTBA CIUPTOB. Peakiuu 3aMeeHns THAPOKCUILHOM TpyIIbl. MeKMOJIEKYIsIpHast
JeTHpaTanys CIIMPTOB, YCIOBUS 00pa3oBaHus MPOCTHIX 3PupoB. CroxHbIE 3(HUPHI
HEOPraHMYECKUX U OPTaHMYECKUX KUCIIOT, peakuuu sTepudukanuu. OKuciaeHue u
OKUCITUTEIBHOE IETUAPUPOBAHUE CIIUPTOB.

Cnoco0bl mostyuyeHusi CUPTOB. ['Maponn3 rajoreHankaHoB. ['uapaTanus ajikeHoB,

12




43

44

YCIIOBUS €€ MpoBeieHUs. BoccTaHOBIeHHE KapOOHUIBHBIX COSTUHEHMA. MeTaHoI, ero
IIPOMBIIIIEHHOE TIOJyYEHUE U IPUMEHEHHE B IPOMBIIIJIEHHOCTH. bruonorndyeckoe aeicTaue
METaHOJIA.

Criermuduueckue crocoObl MOJTYYEHUs ITHIOBOro crnupra. Pusmoiormueckoe IeicTBue
3TaHOJIA.

Mmuoroaromusle cnuprbl.lM3oMepuss ¥ HOMEHKJIATypa MpeACTaBUTENEH IBYX- U
TPeXaTOMHBIX CUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MHOTOATOMHBIX CIHUPTOB, UX
KayecTBEHHOE oOOHapyxeHue. OTAenbHblE MPEACTABUTENN: STHICHIVIUKOJb, TJIHMIEPHH,
CHOCOOBI UX MOJTYYECHHUS, TPAKTUYECKOE TPUMEHEHHE.

DJEeKTPOHHOE U IPOCTPAHCTBEHHOE cTpoeHHe (heHoma. B3anMHoe BIMsIHNE apOMaTHYECKOTO
KOJIbLIa U TUIPOKCUIIBHOM TPYNIIBL.

XuMHYeCcKue CBOMCTBA (heHOa KaK PYHKIIHS €T0 XUMHUYECKOT0 CTpOoeHUs. bpomupoBaHue
denoa (kauecTBEeHHAs! PEaKIvs ), HUTPOBaHKE (MMMKPUHOBAS KUCIIOTA, €€ CBOMCTBA U

npumeHenue). O0pa3oBaHuE OKPAIICHHBIX KOMIUIEKCOB ¢ HoHOM Fe3+. [Ipumenenue
¢enomna.

®enout. [lonyuenue peHo1a B NPOMBIILJIEHHOCTH.

Jlemoncmpayuu. Mopenu MoJeKyl ciupToB U (heHoJI0B. PacTBOpUMOCTD B BOJIE aJIKAHOJOB,
STUJICHIJIMKOMS, TIUIepuHa, (eHona. CpaBHEHHE CKOPOCTH B3aUMOICWCTBUS HATPHS C
ATaHOJIOM, TIPOIAHOJIOM-2, 2-METHIMPONAaHOIOM-2, TiniepuHoM. [lomydenne OpomaTana u3
sTaHoina. BeiTtecHeHne ¢eHomna u3 GpeHonsITa HaTpUsl YroJbHON KUCIoTON. Peakiust genona ¢
dopmanbaerugom. KadecTBeHHble peakuud Ha (GeHoJ. 3aBUCHMOCTH PacTBOPUMOCTHU
¢eHona B Boxe OT TemIeparypsl. B3ammopelicTBue ¢eHona ¢ pacTBOPOM MIETOYH.
PacrosnaBanue pacTBOpoB ¢eHoIATa HATpUsI U KapOoHaTa HaTpus (0apOOTaX BBIIBIXaEMOTO
BO3/yXa WJIU JIeHCTBHE CUJIBHOM KHCIOTHI). Pacro3HaBaHue BOJHBIX PAacTBOPOB (eHOIAa U
rnepuna. Jlabopamopnuie onvimel. Pextudukanus cmecu sTaHos-Boga. OOHapyKeHHE
BOJIbI B @3€0TPONHOM CMECH BOJBI M 3TUIIOBOIO CIIUPTA.

45

IpakTuyeckue 3ansaTus. NeS
N3yueHne pacTBOPUMOCTH CIIUPTOB B BOJE.
OxucneHue CnupToB Pa3IMYHOIO CTPOCHUS XPOMOBO CMECHIO.

[Tonryuenue nuatuioBoro 3¢upa. Ilomyuenue raumepara Meau.

1.8. Anpaerunasl u

Conep:xanue yuedOHOr0 MaTepHuaJia
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KCTOHBI.
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47

48

49

Tomonornyeckue psaabl aJIbIeruI0B U KeTOHOB. [[oHsATHE 0 KAPOOHUIIBLHBIX COSAMHECHUSX.
DIIEKTPOHHOE CTpOEHNE KapOOHMIIBHOW Tpynmbl. M3omMeprs 1 HOMEHKIIaTypa aibJeTHI0B U
KeTOHOB. PU3NUeCKre CBOMCTBA KAPOOHMIIBHBIX COSTMHEHUH.

XuMH4YecKHe CBOMCTBA aJbAernA0B M KeTOHOB. Peakiinonsast ciocoOOHOCTh
KapOOHUJIHbHBIX COSMHECHUHN. Peakiiuu OKUCIIEHUS allbJIETH/I0B, KAUeCTBEHHBIC PEaKIIUU Ha
aNBJICTUIHYIO TpymITy. Peakiuu nonmKoHIeHcauu: o0pa3oBaHue
beHomopopMabIETHIHBIX CMOJL.

IHonyyeHnne KapOOHUJIBbHBIX cOoeIMHeHUI. [IpMeHeHre anberua0B U KETOHOB B OBITY
MIPOMBIITUICHHOCTH. AJIBJIETH/IBI M KETOHBI B pupoie (3¢upHbie Macia, GepOMOHBI).
[Toryuenne KapOOHUIBHBIX COEIMHEHUIN OKHCIIEHUEM CIIMPTOB, TUApATAIei aJKUHOB,
OKHCJICHHEM YTIIeBO0p010B. OTenbHbIE TPEACTABUTENN aJIbIETHIOB U KETOHOB,
crenupUIecKre CrocoObl UX MOTYICHUS U CBOICTBA.

IIpumeHeHne KAPOOHUIBLHBIX COeIMHEHUI.

Jlemoncmpayuu. 11lapocrepkHeBble 1 00bEMHBIE MOJEIIA MOJICKYJT aJIbJICTUAOB U KETOHOB.

[TomyueHne yKCycCHOTO allbJieruaa OKMCICHHE 3TaHOJIa XPOMOBO# cMechio. KauecTBeHHbIE
peakuuy Ha albJIETUIHYIO TPYIIY.

Jlabopamopuvie onvimot. OKUCICHUE 3TAaHOJA B dTaHAJIb PACKAJICHHONW METHOM
npoBoJiokoi. [Tomydenne GpenomodhopmabaeruaHoro nojumepa. Paco3naBanue pactsopa
arieToHa u GpopmaanHa.

50

IIpakTnyeckue 3anaTHsa Ne6
N3yueHnne BOCCTaHOBUTEIBHBIX CBOWCTB alIbJICTHIOB: peaKIus "'cepedpsiHOTo 3epkana',

BoccTaHoBjIeHHE TUpokcuaa meau (1I).
BsanmonetictBue popmanbieruia ¢ TuapocyinbGuToM HaTpusl.

1.9. Kap6onoBbie
KHCJIOTBI U UX

IMPONU3BOAHEBIC

Conep:xanue yueOHOro MaTepuaJia
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I'omosiornueckuii psij npeaeJbHbIX 0THOOCHOBHBIX KAPOOHOBBIX KHCJIOT.

XuMHuyeckue cBOHCTBa KAPOOHOBBIX KHCJIOT. [IoHATHE 0 KAPOOHOBBIX KUCIOTAX U UX
KJaccupuKanus. JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIbHON TPYTIIHI.
I'omomnoruueckuil psa mpeaebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, HX HOMEHKIIATypa
U n3omepus. MexxMoNeKysipHbIe BOJOPOIHBIE CBSI3U KapOOKCUIIBHBIX TPYIII, UX BIUSHUE HA
¢u3uueckre CBONCTBA KAPOOHOBBIX KUCIIOT.

Peakuyu, WIUTIOCTPUPYIOLIKE KUCITOTHBIE CBOMCTBA U UX CPABHEHHUE CO CBOMCTBAMU
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55

HEOopraHnyeckux KucioT. O6pazoBaHue PyHKIIMOHAIBHBIX TPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT.

Peakuuu srepudukanun. AHTUAPUIB KAPOOHOBBIX KHCIIOT, UX MOJIyYCHHE U IIPUMEHEHUE.

Cnoco0bl mostydeHnsi KapOoOHOBBIX KHCJI0T. OTAe/IbHbIE NPEeACTABUTEN U UX
3HayeHue. OO01Ue criocoObl MONTyUYeHHs: OKUCICHUE aJIKaHOB, AJIKEHOB, IEPBUYHBIX
CIIUPTOB, ANIJCTUI0B. BakHelmue npeacTaBuTe Il KapOOHOBBIX KUCIOT, IX OMOJIOTHYeCKast
poiib, cienu@uuecKkue CrocoObl MOMyYeHUs, CBOWCTBA U IPUMEHEHHE MyPaBbLUHOM,
YKCYCHOM, NaJIbMUTHHOBOM U CT€APUHOBOW; aKpUIIOBOM U METAKPUIIOBOI; OJIEMHOBOM,
JINHOJIEBOM U JIMHOJICHOBOII; IIaBeJIeBOH; OEH30MHOI KHCIIOT.

Cao:xknbie 3¢upbl. Kupbl. CTpoeHre 1 HOMEHKIIATypa CI0KHBIX 3(PUPOB, MEKKIIACCOBaS
U30MepHst ¢ KapOOHOBBIMU KUCIOTaMU. CIOCOOBI MOTYYESHHUS CIOKHBIX 3(UPOB.
OO6patuMoCTh peakiuu dTepudukanuu u (paxTopbl, BIUIIONNE HA CMEIICHUE PABHOBECHSI.
O6pa3oBanue cia0kHBIX MoaudGupoB. [lomusTunenrepedranar. JlaBcan kak mpencTaBUTENb
CUHTETHYECKUX BOJIOKOH. XUMUYECKHE CBONCTBA U MPUMEHEHHUE CIIOKHBIX Y(PUPOB.

Kupbl. Cotu kapOOHOBBIX KHCJIOT. JKuphI Kak cioxHbie 3Gupsl riuiepruHa. KapooHoBbie
KHCJIOTBI, BXO/SIINE B COCTAB KUPOB. 3aBUCUMOCTh KOHCUCTEHIIUHU KUPOB OT UX COCTaBa.
XUMHYECKUE CBOWCTBA KUPOB: THIPOJIU3, OMbUICHUE, THApUpoBaHue. buonornueckas posib
JKUPOB, MX UCTIOJIL30BAHUE B OBITY U MPOMBIIUICHHOCTH.

Mputa. CriocoObl oJTydeHHs CoJieii: B3auMOo/IecTBHE KapOOHOBBIX KUCIIOT C METaJIaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHHUSIMH, COJISIMU; IIEIOYHON TUAPOIIN3 CIIOKHBIX dPUPOB.
XUMUYECKUE CBOWCTBA COJIEH KapOOHOBBIX KUCIIOT: TUAPOIIH3, PEAKIIMH MOHHOTO OOMEHa.
MBpu1a, CyIIHOCTh MOOILET0 AecTBHsI. OTHOIIEHUE Mblila K )KECTKOH BOJIE. MOIOIIHE
cpeactBa — CMC (neTepreHThl), UX MPEUMYIIECTBA U HEJOCTATKH.

Jlemoncmpayuu. 3HakOMCTBO ¢ (PU3MUESCKUMU CBOMCTBAMU BOXKHEUIIINX KapOOHOBBIX
KHCJIOT.

Bosronka 0eH301HON KKCIOThI. OTHOIIEHUE PA3IMYHBIX KAPOOHOBBIX KUCIIOT K BOJIC.
CpaBHenne pH BOgHBIX pacTBOPOB YKCYCHOM M COJISTHOM KMCJIOTBI OJJMHAKOBON MOJISIPHOCTH.
[TomryueHue NpUATHO MAXHYLIETO CIOKHOTO 3gupa. OTHOLIEHHE CAUBOYHOTO,
MOJICOJIHEYHOT0, MAIIMHHOTO Macell ¥ MaprapuHa K OpoMHON BOJI€ U PacTBOPY
nepMaHraHaTa KaJus.

Jlabopamopnuie onvimoi. B3aumoaeiicTBIE pacTBOpa YKCYCHOM KMCIIOTBI C MarHueM,
OKCHJIOM ITMHKA, TuaApokcuoM xenesa (I1I), pactBopom kapOoHaTa Kajausi U cTeapara Kajwusl.
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O3HakoMmyIeHUE C 00pa3laMu CI0KHBIX 3GupoB. OTHOIIEHUE CIOKHBIX 3(UPOB K BOJIC U
OpraHu4ecKuM BelecTBaM. "BriBesieHne" ®UPHOTO MATHA C TIOMOUIBIO CIIOXKHOTO 3dupa.
PacTBoprMOCTb KUPOB B BOJIE U OpraHUUYECKUX pacTBopUTeIsix. CpaBHEHUE MOIOLIUX
CBOMCTB x03s1cTBeHHOr0 Mbl1a 1 CMC B jkecTKOi BoJE.

56

56. IlpakTuyeckue 3anstusi. Ne7-8

PacTBOpuMOCTB pa3M4HBIX KapOOHOBBIX KUCJIOT B BOJie. B3anmoielicTBie YKCyCHOM
KHUCTIOTHI ¢ MeTaiiamMu. [lonydeHue n30aMuinoBoro aupa yKCycHOM KUCIOTHI.

CpaBHeHI/Ie CTCIICHN HCHACBINICHHOCTU TBCPAOI'O U JKUJAKOI'O ) KUPOB. OMBblIIeHNE JKHpa.
[Toryuenue Mbla U U3y4eHHE €ro CBOIMCTB: MEeHO0Opa30BaHUE, peakuu HOHHOTO OOMeHa,
TUAPOJIN3, BBIACIICHUC CBO6OIIHI>IX JKUPHBIX KHUCJIOT.

1.10. YrieBoasl

Conep:xanue yueOHOro MaTepuaJia
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59

IHonsitue 06 yriaeBoaax. Knaccudukanus yriieBogoB. MoHO-, - U TTOJIMCaXapUIbI,
MPEACTaBUTENN KaXKI0W IPYyNIbl YIII€BOAOB. brosiornyeckast poJib yriieBoJ0B, UX 3HAUCHUE
B JKH3HU YeJIOBEKA U OOIIECTB.

Hucaxapuabi. Ctpoenue nqucaxapuaoB. Crioco0 cowieHeHus UKIoB. BoccTanaBnuBarome
Y HEBOCCTAHABIIMBAIOIINE CBOMCTBA AUCAXapUIOB KaK CJICCTBUE COWICHEHHUS IUKJIA.
CrpoeHue u XUMHUYECKUE CBOMCTBA caxapo3bl. TeXHOJOTUYECKHEe OCHOBBI POU3BOICTBA
caxapo3bl.

JlakTo3a 1 ManbTO3a, Kak U30MEPHI CaXxapo3bl.

IHonucaxapuasbl.

Jemoncmpayuu. O6pa3isl yriieBo0B U U3enuil u3 Hux. [lomydyenne caxaparta Kaablus U
BBIJICJICHHE Caxapo3bl U3 pacTBOpa caxapara Kalblius. B3anmoelicTBHe III0KO3BI €
dbyKcuHCEpHUCTON KUCITOTOW. OTHOIIIEHHE pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 mpu
HarpeBanuu. O3HaKOMIJICHHE C PU3NICCKUMU CBOWCTBAMHU KpaxMalia M IEJUTEOJIO3bI.
Habyxanue nemono3sl ¥ kpaxmaia B Boje. [loaydeHre TpuHUTpaTa HeJUTH0I03bI.
Komnnekuust BOIOKOH.

Jlabopamopmusie onvimot. O3HaKOMIIEHNE ¢ GU3MISCKUMHU CBOMCTBAMH TJIFOKO3BI (arTeuHast
yIaKoBKa, TabneTkn). KuciaoTHbIN ruaponu3 caxapo3bl. 3HAKOMCTBO ¢ 00pa3aMu
nonucaxapuaoB. OOHapykeHue Kpaxmasa ¢ MOMOILIbI0 KaYeCTBEHHON PeaKIu B MeJIe,
xyie0e, HorypTe, MaprapuHe, MaKapOHHBIX U3JEIHIX, KPyIax

60

Ilpakmuueckue 3anamusn. Ne8-9
Peaknus "cepebpsiHoro 3epkana’ ritoko3bl. B3anMoaelncTBIe IIIIOKO3bI ¢ THAPOKCHIOM
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meu (I1) mpu pasnuyuHBIX TeMIeparypax.
JleiicTBre aMMHUagHOTO pacTBOpa OKCHa cepedpa Ha caxaposy.
OOG6Hapy»xeHue JaKkTo3bl B MOJIOKe. [leficTBHe noa Ha Kpaxmall.

1.11. AMUHEIL,
AMHHOKHCJIOTEHI,
Oenku

Conep:xanue yuedOHOr0 MaTepHuaJia
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64

65
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67

Knaccuduxanus u usomepust amuHoB. [lonstie 00 amunax. [leppuyHble, BTOpUYHbIE U
TpeTHYHbIe aMuHBI. Kitaccudukaiys aMUHOB 110 THITY YTJIEBOAOPOIHOTO PAUKaIa U YHCITY
aMUHOTPYII B MOJIEKyJie. ' oMonorudeckue psiabl MpeaenbHbIX amupaTHIeCKuX 1
apOMaTUYECKUX aMHUHOB, H30MEpPHUS 1 HOMEHKJIATypa.

XuMHYeCKHe CBOCTBA aAMUHOB AMUHBI KaK OPraHMYE€CKUE OCHOBAHUS, UX CPABHEHUE C
aMMHaKOM M IPYTMMU HEOPraHWYE€CKUMH OCHOBaHUAMU. CpaBHEHHE XUMUYECKUX CBOMCTB

ann(paTHUECKUX U apoOMaTHIeCKuX aMuHOB. OOpa3oBaHue aMU0B. AHUIMHOBBIE KPACUTEIIH.

IToHATHE O CHHTETUUECKHNX BOJIOKHAX. HOJII/IaMI/II[I:I U ITOJIMaMHUIHBIC CHHTCTUYCCKUEC
BOJIOKHA.

IIpumeHenue u nmosryyenne aMmuHoB. [lomyuenne amuroB. Pabotet H.H. 3ununa.

AMUHOKHCIOTBI. [loHsATHE 00 aMHWHOKHCIOTaX, HX KiIacCH(PUKAIUS ¥ CTPOCHHUE.

OnTuyeckas

MU30MEpUs-aMUHOKHUCIIOT. HOMEHKIaTypa aMUHOKUCIIOT. /J[BOMCTBEHHOCTH KUCJIIOTHO-
OCHOBHBIX CBOMCTB aMMHOKHUCIIOT U €€ IPUUYKMHBI. bunosnspHasie noHsl. Peakuun
KOH/JICHCAlIUH.

[lentunas cBa3b. CUHTETHYECKHE BOJIOKHA: KAallpoH, dHaHT. Kinaccugukaus BoJIOKOH.
[TomyyeHne aMHMHOKHUCIIOT, UX IPUMEHEHUE U OHoIoruyeckast QyHKITHsL.

beaxu. benku kak mpupoiHble oauMepsbl. [lepBruunas, BTopuyHas, TpeTUYHAS U
YeTBEPTUYHASI CTPYKTYpPHI Oe1IK0B. PUOPUILIAPHBIE U TTI00YIIsIpHbIe OeTIKN. XUMUYECKHe
CBOMCTBA O€JIKOB: TOPEHUE, I€HATYpaLHsl, THIPOJIN3, KAUeCTBEHHbIE (LIBETHBIE) PEAKIIUH.
Buonornueckue ¢pynkunu 6eiaKoB, ux 3HaueHue. benku kak komnoHeHT numy. [Ipobiema
0EJIKOBOI0 TOJIOJIAaHUS M TYTH €€ PELICHHUS.

N

Hemoncmpayuu. Guznyeckue CBOMCTBA METUIIAMHUHA: arpEraTHOE COCTOSIHUE, LIBET, 3allax,
OTHOLIEHUE K BoAE. | opeHne MeTmnamuua. BzauMoaencTBue aHuiInHa U METUIIAMHUHA C
BO/ION M kucioTamu. OKpalirBaHie TKAaHEH aHWIMHOBBIME KpacutensiMu. OOHapyKeHHe
(GYHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMHHOKHCIOT. Helitpanu3arus menouu
aMHUHOKHCIIOTO.

HetiTpanu3anus KUCI0TH aMUHOKHCIOTON. PacTBOpeHue u ocakaeHne OCIKOB.
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Jlabopamopmusie onvimot. VI3roTOBICHUE MIAPOCTEPKHEBBIX M OOBEMHBIX MOJICIICH
U30MEpHBIX aMUHOB. PacTBopeHue OesIKOB B BoJie U UX Koaryisius. O0HapyxeHue Oenka B
KYPHUHOM SIUIIE U MOJIOKE.

68

IIpakTnyeckue 3anaTHsA Ne9

OO6pa3oBanue coseit annmnHa. bpomupoBaHue aHUIMHA.
O6pa3oBanue coseit ruiuHa. [lomydenre MeTHON COJIM TIIHIIHHA.
Jenatypanus 6enka. [{BeTHbIe peakiny OEITKOB.

1.12.
A3oTcoaepaiiue
TFeTEPOLUKINYECKUE
COCIUHCHHS.
HyxnenHnossie

KHUCJIOTHI..

Conep:xanue yueOHOr0 MaTepHuaJia

OK 1-7

69

70
71
72

73
74

HyxkenHnoBble kncj0Thl. HyKenHOBBIE KUCTOTHI KaK IPUPOAHBIE MTOJTUMEPHI.
Hyxkneorunsl, ux crpoenue, npumepbl. AT® nu AJI®, ux B3auMonpeBpamnieHue U pojib 3TOro
npolecca B IPUPOJE.

IMonsitue IHK u PHK. Ctpoenue J/IHK, ee nepBuuHas u BropudHas cTpykTypa. Pabotsr ©.

Kpuxka u J[. Yorcona.

KomniiemeHnTapHOCTh 2a30TUCTBIX OcHOBaHuii. Peminkanusa JJTHK.

Ocobennoctu crpoenuss PHK. Tunbl PHK u ux 6nosiornueckune pynkuuu. [Toustue o
TPOUYHOM KoJie (KOJOHE).

BuocunTe3 6eska B )KUBOI KJIETKe.

I'eHHast nHKeHepus U GMoTexHOI0rusl. TpaHcreHHble HOPMBI pacTEHHH U )KUBOTHBIX.

NN

Hemoncmpayuu. Monenu MOJIEKyJT BOXHEHIINX TeTepolrkiioB. Komteknus
reTePOIMKINYECKNX COeIUHEHUM. [leficTBue pacTBOpa MUPUIUHA HA UHIUKATOP.
B3aumoneiicTBue nupuauHa ¢ coisiHor kucinoTol. Moaens mosnekynsl JJHK, nemoncTpanms
MPUHIIAIIA KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBaHUI. OOpa3Ibl MPOAYKTOB MUTAHUS U3
TpaHCTEHHBIX (OPM pacTEeHUH U KUBOTHBIX. JIekapcTBa 1 mpenapaTsl, U3rOTOBICHHBIE
METOJJaMU T€HHOUW MHXEHEPUU U OMOTEXHOIIOTHH.

Jlabopamopmusie onvimol. 13roTOBICHNE OOBEMHBIX U MAPOCTEPKHEBBIX MOICIICH
A30TUCTHIX T€TEPOLIUKIIOB.

1.13. buosornuecku
aKTUBHBIE
COEIUHEHMNS.

Conepxanue y4eOHOro Marepuaja

75

®epmenThl. [loHATHE O PepMeHTaX KaK O OMOJIOTHYECKUX KaTaJu3aToOpax OeIIKOBOM
npuposl. OCOOEHHOCTH CTPOEHUS U CBOICTB B CPABHEHHH C HEOPTaHUIECKUMHU
karanuzatopamu. Kinaccudukanus ¢pepmerToB. OCOOEHHOCTH CTPOSHUS U CBOMCTB
(epMEeHTOB: CENEKTUBHOCTh U 3((HEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT
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76

77

78

temneparypsl 1 pH cpensl. 3HaueHune GpepMEHTOB B OMOJIOTUU U IPUMEHEHHE B
IIPOMBIIITICHHOCTH.

Butamunsl. [Tonstue o Butamunax. Mx knaccudukanus u obosnauenue. Hopma
noTpebaeHuss BUTaMiUHOB. BosmopactBopuMele (Ha mpuMmepe ButamMuHoB C, rpynmsl B u P) u
KUPOpAacTBOpUMBIE (Ha mpuMepe BUTaMUHOB A, D u E). ABUTaMHHO3bI, THIIEPBUTAMUHO3bI U
TMIIOBUTAMHMHO3BI, UX MPO(UIAKTHKA.

TopMmonsbl. [ToHATHE 0 TOPMOHAX KaK OMOJOTUYECKH AKTHBHBIX BEIIECTBAX, BHITIOTHSIOIIUX
SHAOKPUHHYIO PETYJISIHIO )KU3HEACSITeIbHOCTH oprann3MoB. Kitaccudukanys ropMoHOB:
CTEPOUIbI, MPOU3BOIHBIE AMUHOKHUCIIOT, MIOJUMENTUIHBIC U OETKOBBIE TOPMOHBI. OTIeIbHBIE
MPEJICTAaBUTENIN: ICTPATUOI, TECTOCTEPOH, HHCYJIHMH, aJpeHaHH.

JlekapcrBa. [loHsTHE 0 JIekapcTBaxX Kak XUMUOTEPANEBTUUECKUX penapartax. KpaTkue
HCTOPUYECKHE CBEJICHUSI O BOBHUKHOBEHUHU U Pa3BUTHH XUMHUOTEpaNnuu. [ pymbl T1eKapCTB:
cynb(haMubl (CTPENTONH ), AHTUOMOTUKH (ICHUIMIIINH ), aHTHITUPETUKH (aCTIUPUH),
aQHAJIBIeTUKY (aHANBIMH). MeXaHu3M JeHCTBUS HEKOTOPBIX JIEKaPCTBEHHBIX MPENapaTos,
CTPOEHHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB Ha OCHOBE aHAJIN3a XUMUYECKOTO CTPOEHUSI.
AHTUOMOTUKH, UX KJIaccu(UKalLUA [0 CTPOCHHUIO, TUIY U CIEKTpPY AelcTBus. be3onacHbie
CH0CcOOBI IPUMEHEHHUS, JIEKAPCTBEHHBIE ()OPMBI.

Jlemoncmpayuu. CpaBHeHHE CKOpOCTH paznoxkenus H202 nox nefictBuem pepmenTa
KaTayia3bl 1 Heopranumueckux karanuzaropos: K, FeCl3, MnO2. O6pa3iisl BUTAMHUHHBIX
npenapaToB. [TonuBuramunsl. Uimoctparuu Gororpaduii >kUBOTHBIX C Pa3IMUYHBIMU
dopmamu aBUTaMHHO30B. [l11akat ¢ n3006pakeHueM CTPYKTYPHBIX (hOpMYI 3CTpaaroia,
TECTOCTEpOHA, afpeHannHa. Bzaumopeiictue aapenanuna ¢ pactsopom FeCl3. benkosas
pUpoJIa UHCYIHA (IBeTHAsI peakius Ha Oenku). [Imakatel uim kogorpamMmsl ¢ GopmMyiaMu
amuJia cynb(aHUIOBOM KUCIOTHI, TUTUAPOQPOIUEBBII U JTOXKHON TUrHAPO(OINEBOM KHCIIOT,
OCeH3WINEHULIMIUIMHA, TEeTPAMKINHA, [IeOTaKCUMa, aCTUPHHA.

Jlabopamopuwvie onvitmot. VictibiTaHue paCTBOPUMOCTH aJIpEHATIMHA B BOJAE U COJISTHOM
KHCJIOTE.

OOHapy)XeHHe acliipHrHa B TOTOBOM JIEKAPCTBEHHOM (hopme.

79

IIpakTnyeckue 3ansaTusa. Nel0-11

OO6HapyxeHue BUTaMuHa A B mozicoiHeYHOM Macie. OOHapyskeHue Buramuaa C B
sg0m04HOM coke. Omnpeenenre BuTaMiuaa D B ppIObeM KUpe WU KyPHHOM JKENTKE.
JleficTBre aMHIIO3bI CIIFOHBI HAa KpaxMail. J[elcTBUe NeruaporeHasbl Ha METUIICHOBBIA CHHUMN.
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JelicTBue KaTanasbl Ha IEPOKCU BOAOPOIA.
AHanu3 JIeKapCTBEHHBIX MPENAPATOB, MPOU3BOIHBIX CATUIIUIOBON KUCIOTHI. AHAIN3
JICKapPCTBEHHBIX MPENapaToB, MPOU3BOIHBIX #-aMUHO(EHOIA

PA3JIEJI 2. OBIIASA U HEOPTAHUYECKAS XUMMWS.

66

OK 1-7

2.1. Xumus — Hayka
0 BEIIeCcTBax

ConeprxaHue yueOHOTO MaTepuaia.

=)

81

82

83

Cocras BemectBa. I3MepeHue BemecTBa. XuMUYeCcKue 3JeMeHTHI. CrIocoObl
CYHICCTBOBAHUA XUMHUUCCKHUX 3JICMCHTOB: ATOMbI, ITIPOCTLIC U CJIOKHBIC BCIICCTBA. BGH_ICCTBa
MOCTOSTHHOTO U TIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BeliecTB. BemecTa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHHsI. CIIocoObI 0TOOpaXEHUsT MOJICKYJT:
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI; IAPOCTPEPKHEBBIE U MAaCIITa0OHbIE
npoctpancTBeHHbIe (CTroapTa-bpurneda) moaenu Mosekyn. Macca aTOMOB ¥ MOJIEKY.
AtomHas enuHuUIa Macchbl. OTHOCUTENBbHBIE aTOMHAS U MOJIEKYJsipHas Macchl. KonnyecTBo
BELIECTBA U €AMHMIIBI €70 U3MEPEHHUS: MOJIb, MMOJIb, KMOJIb. Yncino ABoragpo. MosnsipHas
Macca.

ArperaTtHblie cOCTOsIHUA BellecTBa. CMecH BelecTB. TBEPI0€ (KPUCTAIUINYECKOE U
aMmopdHoOe), KUIAKOE ¥ Ta3000pa3Hoe. 3aKOH ABOTAAPO U €T0 CIEeACTBHUSA. MOJSpHBIN 00heM
BEIIIECTB B ra3000pazHoM cocTostHUU. OOBbeTMHEHHBIH I'a30BbIi 3aKOH U YpaBHEHHE
MenneneeBa-Knaneiipona. Cmecu BeliecTB. Pa3znuuust Mex1y CMECSIMUA U XUMHUYECKUMU
coeaquHeHUsIMH. MaccoBas 1 00beMHast JOJIM KOMIIOHEHTOB CMECH.

Jemoncmpayuu. OnbITH, WLTIOCTPUPYIOIINE 3aKOH COXpaHEHUs Macchl BeniecTB. Habop
Mojielield aToMoB U MoJieKysl. HekoTopele BemiecTBa KoauuecTBoM B 1 Mok, Mojienb
MOJISIPHOTO 0ObeMa ra3osB.

IIpakTnyeckue 3anaTus. Ne 12 Mzrorosienne Mozaeneil MOJIeKys HEKOTOPBIX
OpPraHUYECKUX M HEOPTaHMYECKHUX BEIIECTB

OuucTka BemecTB GUILTPOBAHUEM M TUCTWILIAIIMEH. OYHCTKA BEIIECTB
NIEPEKPUCTATUIM3ALUCH.

2.2. Ctpoenue atoma

Conep:xanue yueOHOro MaTrepuaJia

OK 1-7

84

ATOM - cJI0KHasi yacTuna. /lokasarenbcTBa CI0)KHOCTH CTPOSHHS aTOMa: KaTOHbIE U
PEHTTeHOBCKUE JIyuH, HOTOAPPEKT, paluOaKTUBHOCTD, IIEKTPOIIU3.

[Tnanerapuas mozxens aroma . Pesepdopaa. Ctpoenue atoma o H. bopy. CoBpemenHbIe
NpEeJCTaBICHUS O CTPOCHUHU aToMa. KopIycKysipHO-BOJTHOBOH 1yajli3M YacTHIL
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85

86

MHKPOMHUPA.
CocTaB aTOMHOI0 SIIPA - HYKJIOHBI: TPOTOHBI K HEUTPOHBI. MI30TOTIBI M HYKJIUIBI.
Y CTOMYUBOCTSD 1€Ep.

DJIeKTPOHHAs1 000,104Ka aTOMOB. [ToHsATHE 00 NIEKTPOHHON OPOUTAIIN U SIEKTPOHHOM
oOmnake. KBaHTOBBIE YHCTa: T1aBHOE, OpOUTANIBbHOE (TTOO0YHOE), MATHUTHOE U CIIMHOBOE.
Pacnpenenenue 3eKTPOHOB MO YHEPreTUYECKUM YPOBHSIM, ITOTYPOBHIM U OpOUTANISAM B
COOTBETCTBHUH C MPHHIIUIIOM HaUMEHbINEH sHeprun, npuauunom [laymm u npasunom ['yHaa.

DNeKTPOHHBIE KOH(DUTYpAITUU AaTOMOB XUMUYECKUX JIEMEHTOB.
BasneHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX DIIEMEHTOB.
DNEKTpOHHAs KIACCU(PUKAIIMSI XUMHYECKUX dJIEMEHTOB: S-, P-, d-, f-3IeMEeHTHI.

Hemoncmpayuu. ®otorpdext. Monenu opoutaneit paznuyHoit GopMBI.
Jlabopamopnuie onvimobl. HaGmoieHre CIEKTPOB MCIYCKAHUS U TOTJIOIIEHHUS COSMHEHUI
XMMHUYECKHX 3JIEMEHTOB € IOMOIIBIO CIEKTPOCKOIA.

2.3. [lepuonnueckuii
3aKOH U
nepUONIeCKast
cucTema
XUMHUYCCKUX
anemenTtoB ..

MenneneeBa

Conepxanue y4eOHOro Marepuaja

10

87

88

89

920

OTKpbITHE EPHOINYECKOTr0 3aK0HA. [IpenoChIKN: HAKOIUIEHHE (PaKTOIOTUYECKOTO
Mmatepuana, pabotsl npeamecrsennukos (U.B. JleGepeiinepa, A.JD. lllankyprya, k. A.
Heronenaca, JI.FO. Meiiepa), cbe3n xumukoB B Kapiicpys, nmuuHocTHble kauectBa [[.1.
Mengeneesa. OtkpbiTue .M. MeHaeneeBbIM NeproANYECKOTO 3aKOHA.

Ilepunoauveckuii 3aKoH U cTpoenue aroma. Mzoronsl. COBpEMEHHOE MOHATHE
XUMHYECKOT0 dJieMeHTa. 3akoHoMepHOCTh ['. Mo3mu. CoBpemerHast popMyIupoBKa
NEPUOINYECKOT0 3aKOHa.

Ilepuoauyeckas cucremMa u cTpoeHre aroMa. GU3NUEeCKUil CMBICI MOPAIKOBOIO HOMEpPA
3JIEMEHTOB, HOMEPOB I'pyniibl U iepuoaa. [lepuoanueckoe nu3mMeHeHNE CBONCTB JIEMEHTOB:
paaunyca aToMa; SHEprui HOHU3ALUU; JIEKTPOOTPULIATEIbHOCTHU. [IpUYrHbI U3MEHEHUS
METAITMYECKUX U HEMETAJUIMYECKUX CBOMCTB AJIEMEHTOB B IPYIIMaxX U Mepuoaax, B TOM
yrcie OOJbIINX U CBEPXOOIBIINX.

3HaYeHHe NePHOINYECKOT0 3aKOHA M NMEePUOANYECKOIi CHCTeMbl XUMHYECKUX
sjeMeHTOB .. MeHnaeieeBa 1isl pa3BUTHS HAYKH U IOHMMAHU S XUMHYECKOMH
KAPTHHBI MUPA.

Jemoncmpayuu. Paznuyapie BAPHAHTHI TaOIHUIIBI IEPHOANYECKON CHCTEMBI XUMUYECKUX
anemeHToB J[.M. MenneneeBa. OGpasiibl MPOCTHIX BELIECTB OKCUIOB U TUAPOKCHIIOB
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91

anemeHToB I nepuona.
Jlabopamopnusie onvimor. CpaBHEHHUE CBOMCTB MPOCTHIX BEILIECTB, OKCUIOB U THIPOKCHIOB
anemeHToB I nepuona.

KonTposabHas padora NeS

2.4. Ctpoenue
BEILIECTBA

Copepxanne yaeOHOTO MaTepuana

92
93
94

95

96

97

IoHnsiTHE 0 XMMUYECKON CBA3M.

THunbl XUMHYECKHUX CBfI3eil: KOBAJICHTHAsI, HIOHHAs, METaJNINYeCKasi U BOJOPOIHAS.
KoBaneHTHasi XuMu4eckas cBs3b. /[Ba MexaHn3ma o0pa30BaHUs 3TOH CBA3U: OOMEHHBIHN U
JIOHOPHO-aKUENTOPHbIA. OCHOBHBIE TAPAMETPhI 3TOTO TUIIA CBSI3U: ITTUHA, TPOYHOCTb, YOI
CBSI3U WJIM BaJEHTHBINA yroi. OCHOBHBIE CBOMCTBA KOBAJIEHTHOW CBSI3U: HACHIIIEHHOCTb,
MOJIIPU3YEMOCTh ¥ MPOYHOCTb. DIEKTPOOTPULIATEILHOCTh U KiIacCU(UKAIIK KOBAJICHTHBIX
CBsI3€H 110 3TOMY NIPU3HAKY: MOJISIPHASI M HEMOJSIpHAs KOBAJIEHTHBIE CBsA3H. [lonspHOCTH
CBSI3M U MOJIAPHOCTH MOJIEKYJbl. Crioco0 nepeKpbIBaHUS AIEKTPOHHBIX OpOuTanei u
KJIaccu(puKanmsi KOBaJICHTHBIX CBSI3€H 1O 3TOMY Mpu3HaKy: [1 u [ -cBsi3u. KpatHocTs
KOBAJICHTHBIX CBS3€H M KJIacCU(UKALIUS UX 110 ITOMY MIPU3HAKY: OJUHAPHEIE, TBOIHBIE,
TPOWHBIE, MOIYTOPHBIE. THUIBI KPUCTATUIMYECKUX PELIETOK Y BEIIECTB C 3TUM THUIIOM CBSA3U:
aTOMHBIE U MOJIEKYJIsIpHbIE. DU3NUECKHE CBOMCTBA BELIECTB C 3TUMHU KPUCTAIUNINYECKUMHU
peLIeTKaMH.

HNonnas xummnyeckasi CBsA3b, KaK KpailHUI Cly4dail KOBaJIEHTHOM MOJIAPHOW CBSI3U
Mexanu3m 00pazoBaHHs HOHHOM CBs3U. MlOHHBIE KPHCTAIIIMUECKUE PEIIETKH U CBOICTBA
BEILECTB C TAKUMH KPUCTAIIAMU.

MeTtajninyeckass XUMHYeCKasi CBSA3b, KAK OCOOBIH THUI XMMHYECKOM CBS3M,
CYIIECTBYIOIIMHN B METaJJIaX U CIulaBax. Ee OTIMYUS M CXOJICTBO C KOBAJIGHTHOW M MOHHOM
cBsA3siMU. CBOMCTBA METANINYECKON CBSI3U. MeTainyeckue KpUCTaUINYECKUE PELIETKH U
CBOMCTBA BEILIECTB C TAKUMHU KPUCTATIAMH.

Bopopoanasi xumnueckasi cBsizb. Mexanu3m o0pa3oBaHus Takoi cBsi3u. Ee
KJIacCHU(PUKALMs: MEKMOJIEKYIIpHas U BHYTPUMOJIEKYJISIpPHAS BOJOPOIHBIE CBS3H.
MounekynspHble KpUCTAUIMYECKUE PEMIETKHU JUIsl 3TOr0 TUIA CBsI3U. PU3NUecKe CBOMCTBA
BEIIIECTB C BOJIOPOJIHOM CBA3BI0. brojornueckas posiab BOJOPOIHBIX CBA3€H B OpraHu3aluu

el el IR |
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98

99

CTPYKTYp OHOIIOIMMEPOB.
Enunas npupoga XMMUYECKUX CBSA3EH: HAIMYUE PA3IIMYHBIX TUIIOB CBS3€U B OJTHOM
BEIIECTBE, IEPEXOJ ONHOIO TUIIA CBSI3U B APYTOU U T.II.

KommniiekcooOpasoBanue. [IoHsATHE 0 KOMIUIEKCHBIX coeAMHEHUsIX. KoopinHanmonHoe
YHCIIO KOMILIEKCOoOpa3oBarensi. BHyTpeHH:s1 U BHEIHAS c(hepa KOMILIEKCOB.

HomenkiiaTtypa KOMILIEKCHBIX coefuHeHni. X 3Ha4eHue.

Hemoncmpayuu. Monenu MOJIEKYJT pa3IMYHON apXUTEKTYpbl. MOJeIu U3 BO3MYIITHBIX
1apOB MPOCTPAHCTBEHHOTO PACIIOIOKEHHUS SP-, Sp2-, Sp3-TUOPUAHBIX opOuTasiei. Moaenu
KPUCTAJUIMYECKUX PEIIeTOK pasnnyHoro tumna. Monenu monexyn JIHK u Gernka.
Jlabopamopnuie onvimoi. BzaumoieiicTBieé MHOTOQTOMHBIX CITUPTOB € (DEIMHTOBOM
KUJKOCThI0. KauecTBeHHbIE peakiiny Ha HoHbl Fe2+ u Fe3+.

2.5. [Tonumepsnl

Copepxanue yaeOHOTO MaTepHualia

100

101

102

Heopranuyeckue nojmmmepsl. IlogmuMepsl - mpocThie BEIECTBA ¢ aTOMHOM
KPUCTAITMYECKON PEIIETKOM: aJUIOTPOITHBIC BUIOM3MEHEHHSI yTriiepoaa (anmas, rpadur,
KapOuH, QyJJIepeH - B3aUMOCBS3b THOPUIN3AIMN OPOUTANICH Y aTOMOB YTJIepo/ia ¢
MPOCTPAHCTBEHHBIM CTPOCHUEM QJIJIOTPOIHBIX MOAUDUKAIHIL); CENeH U TEJLTyp
LETIOYE€YHOTO cTpoeHus. [lommepsl - CI105KHBIE BEIIECTBA C AaTOMHOM KPUCTAJUIMYECKOM
pELIETKOM: KBaplil, KpeMHe3eM (AUOKCUIHBIE COSMHEHUSI KPEMHHUSI ), KOPYH]T (OKCHUT
AITIOMUHHUS) U aJTFOMOCUIIUKATHI (TIOJIEBBIE IIMATHI, CIII0/A, KAOJIWH). MUHEpalibl U TOpHbIE
nopozsl. Cepa mactuyeckas. MuHepaibHOE BOJIOKHO - acOecT. 3HaueHHe HEOPraHMUeCKuX
MPUPOJHBIX OJIUMEPOB B ((OPMUPOBAHUH OAHON U3 T€OJIOTMUECKUX 000J10ueK 3eMIIH -
TUTOC(EPHI.

Opranuyeckue noaumepbl. CriocoObl UX MOMYyUEHUS: PEAKINH MOJTMMEPU3AIIUU U PEaKIIUN
nojukoHAeHcauuu. CTPYKTYpbI OJIUMEPOB: JINHEWHbIE, pa3BETBICHHbBIE U
npocTpancTBeHHbIe. CTPYKTYpHpPOBAaHHUE MOJIMMEPOB: BYJIKAaHU3AIMS KaydyKoB, yOieHne
0eTIKOB, OTBEPIKJICHHE MOJTMKOHICHCALIMOHHBIX TTOJIUMEPOB. 33

Knaccudukauus mojuMepoB no pasjiudHbIM

Jlemoncmpayuu. Koniekiuu miactmMacc, KaydykoB, BOJOKOH, MUHEPAJIOB U TOPHBIX OPOJI.
MunepansHOE BOJIOKHO - acOecT 1 u3aenus u3 Hero. Moaenu monekyn 6enkos, JIHK, PHK.
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Jlabopamopnute onvimot. O3HaKOMIICHHE ¢ 00pa3LaMH IJIaCTMAcC, BOJIOKOH, KayqyKOB,
MUHEPAJIOB U TOPHBIX NOpoJ. [IpoBepka miuacTMace Ha JIEKTPUYECKYIO IPOBOJUMOCTb,
rOprYecTb, OTHOIIEHHUE K pacTBOpaM KHUCIIOT, Leno4el u okucaureneil. CpaBHeHue
CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IIactmacc. Ilonydenue nuren us
KampOHOBOH WJIH JJABCAaHOBOW cMOJTbl. OOHapy ) eHHE XJIopa B TOJUBHHIIXJIOPUIE

2.6. JlucniepcHbie
CHUCTEMBI

Coneprkanue yueOHOTO MaTepuaa

103

104

IlonsiTne o nucnepcHbIX cuctemax. Knaccudukanus AUCIIEPCHBIX CUCTEM B 3aBUCUMOCTH
OT arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpe/ibl U AUCTIEPCHOMN (ha3bl, a TAKXKE 110
pasmepy ux yactull. [ ' pybonucnepcHble CUCTEMBI: 3MYJIBCUHU U CYCIICH3HUH.
TonkoaucnepcHbIE CUCTEMBI: KOJUIOMIHBIE (3011 U T€IM) U UCTUHHBIE (MOJIEKYJISIPHBIE,
MOJIEKYJISIPHO-UOHHBIE U HOHHBIE).

O¢dext Tunnans. Koarynsiuus B KOJUIOMAHBIX pacTBopax. CHHEpE3HC B TesX.

3HayeHuUe IMCIEePCHBIX CUCTEM B KMBOI U HE;KMBOM NMPHUPO/IE U MPAKTHYECKOM KU3HU
YyeJIoBeKa. DOMYJIbCUU U CYCIIEH3UU B CTPOUTEIBCTBE, MUILEBOM U METULIMHCKOM
IPOMBIIIJICHHOCTH, B KOCMeTHKE. bronornyeckue, METUIIMHCKUE U TEXHOJIOTUYECKHE 3011
3HaueHue rejaei B opraHu3alny KUBOW MaTepuu. bruosornueckue, NUILEBbIE, MEUIIMHCKUE,
KocMmeTndeckue renu. CuHepesnuc Kak (GakTop, ONpeAessIIoIni CpOK TOJHOCTH MPOAYKIIUU
Ha OCHOBe Teseld. CBepThIBaHWE KPOBU KaK OMOJIOTMYECKUN CHHEPE3HC, €ro 3HaAUCHHE.

Jlemoncmpayuu. Buipl TUCTIEpCHBIX CUCTEM U MX XapaKTepHbIe nmpu3Haku. [IpoxoxaeHue
Jyda CBETa uepe3 KOJUIOUIHBIE M UICTHHHBIC pacTBOPbI (3¢ ekt Tunmans).

Jlabopamopnuie onvimot. Ilonyuenne cycnen3un cepsl u Kanudomu. [lomydenne smynscuu
pactuTensHOro Macia u 6ensodna. [lomydenue 301 kpaxmana. [Tomydenue 30115 cepbl U3
THOCYJIb(aTa HATPUS

2.7. XuMuueckue
peakuuun

Copepxanue yaeOHOTO MaTepHralia

105

Knaccupukanus XuMuYeCKHX peakiuid B OPraHnyecKol 1 HeOPraHu4ecKoil XuMMH.
[onarue o xumuueckoil peakuuu. Peakyu, unymme 6e3 M3MEHEHUsI KAYECTBEHHOTO
COCTaBa BELIECTB: AJUIOTPOINIU3aLUs U n3oMepu3anus. Peakuu, naynie ¢ n3MeHEHUEM
COCTaBa BEILIECTB: [0 YHCITY ¥ XapaKTepy pearnpyoux 1 00pa3yromuxcs BeIeCcTB
(pa3noXkeHusi, CoeIMHEHNs, 3aMeIleHHsI, 00OMEHa); TI0 U3MEHEHHUIO CTETIeHEH OKUCIEHUS
AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HE OKHUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIC
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106
107

108

peakium); mo TeraoBomy d3hPexTy (3K30- U SHAOTEPMUUYECKHE); TT0 (aze (romo- 1
reTeporeHHbIe); 10 HAMIPaBICHUIO (00paTUMBbIE M HEOOPATUMBIE); 110 UCTIOIB30BAHUIO
KaTajau3aropa

(KaTaTUTUYECKUE U HEKATAIUTUUECKHE); 10 MEXaHU3MY (paJuKaibHBbIE,

MOJIEKYJISIPHbIE U HOHHBIE).

TeniioBoi 3¢ppeKT XUMHUYECKUX PeaAKIUI.

Tepmoxumuyeckue ypaBHeHusi. CTaHIapTHAS YHTAIBIUS PEAKIIUA U 00pa30BaHUS
BewiecTB. 3akoH [.U. 'ecca u ero cnencTsus. DHTponUs.

Cxopoctb xumMudeckux peakuuii. [loustue o ckopoctu peakuuii. CKOpocTb TOMO- U
reTepOreHHON peak . DHEPIrysl aKTUBALUH.

CKOPOCTH pEaKIMil OT MOBEPXHOCTU CONPHUKOCHOBEHUS PEArnpyrOLINX BEIIECTB.

Jemoncmpayuu. Ipespamierne kpacHoro ¢ocdopa B Oeblii; KHCIOpOaa — B 030H.
Mopnenu Oyrana u n3o0yrana. [lonydenue kuciopo/ia u3 mepoKcHIa BOIOPOaa U BOJIBI;
neruaparanus 2TaHoua. lenouka npespamenuit P [ P205 [ H3PO4; cBoiictBa YK cycroii

KHCIIOTBI; peakluy, UAyIIre ¢ o0pa3oBaHUEM 0Ca/iKa, ra3a U BOJIbl; CBOWCTBA METAIIJIOB,
OKHUCJICHUE aJIbJIETU/IA B KUCIIOTY U CIIUPTa B aJibJIeTU . Peakuinu ropeHus ; peakuu
SHIOTEPMHUYECKHUE HA TIPUMEPE PEaKIH Pa3IoKeHus (3TaHOA, KATUHHON CETTUTPHI,
OuxpoMaTra aMMOHHUS) U 9K30TepMUYECKHE HA TPUMeEpE peaKInil CoeTUHEHNUs
(oGecrBeunBaHre OPOMHO BOJIBI ¥ pacTBOpa NEPMaHTaHATa KaJIHs STHJICHOM, TallleHHE
U3BECTHU U Ap.). B3aumoneicTBue MHKA C pacCTBOpaMH COJISTHOW U CEPHOM KUCIIOT pU
Pa3HBIX TEMIEpaTypax, PU Pa3HbIX KOHIIEHTPALUIX COJISTHOU KUCIIOTHI; Pa3JIOKEHUE
MepoKcHia KUCIopoia ¢ MoMoIsio okcuaa mapranua (IV), katanassl celporo Msca u

ceIporo kaprodens. BzaumoneicTpie MHKA pa3TuIHON MOBEPXHOCTH (TTOPOIIIKA, TBLIH,
rpanyi) ¢ kuciotoil. Mogens "kunsmiero cios". CmenieHne paBHoBecus B cucteme: Fe3+

+ 3 CNS- [ Fe(CNS)3; oMbuIeHHE )KUPOB, PeaKIuu dTepuduKanuu. 3aBUCUMOCTh

CTETIeHU AJIEKTPOIUTUYECKON JUCCOLMALMU YKCYCHOM KUCIIOTHI OT pa3dasiieHus. CpaBHEHHE
cBorictB 0,1 H pacTBOpoB cepHOIl U CEPHUCTON KUCIIOT; MypPaBbUHOW M YKCYCHOUM KHUCJIOT;
TUJIPOKUCIOB JIUTHS, HATPUS U KaJHsl.

Jlabopamopnuwie onvimui. I1onydeHne Kkucaopoia pas3ioxkeHUEM IEPOKCHIA BOJOPOa U
(unn) mepmaHranara Kaiaus. Peakiuu, uaymnie ¢ oOpazoBaHuEM 0CaK0a, ra3a WM BOAbI AJIs
OpPraHWYECKUX U HEOPTraHUYECKUX KUCIIOT

109

KonTposabHast padora Ne6
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2.8. PactBOpnI

Coneprkanue yueOHOTO MaTepuraa

110

111

112

113

114

115

IHonsitue o pacTBopax. PU3NKO-XUMHUECKasi TPUPOA PACTBOPEHUS U PACTBOPOB.
B3anmopeiicTBre pacCTBOPUTENS U PACTBOPEHHOTO BEIIECTBA. PaCTBOPUMOCTD BEIIECTB.
Cnoco0bl BbIpaKeHHs] KOHIEHTPAIUM PACTBOPOB: MaccoBast 0JIsi PACTBOPEHHOTO
BelllecTBa (MPOLICHTHAs ), MOJISIPHASL.

Teopus 31eKTPOIUTHYECKON AUCCONMANMU. MexaHu3M IUCCOLMALUN BEIECTB ¢
pa3IMYHBIMHU TUIIAMU XMMHUYECKUX CBSI3el. BKi1ag pycCKMX y4EHBIX B Pa3BUTHE
MpEeICTaBICHUI

I'maposus, kak 00MeHHbII mpouecc.

HeoOpaTumblii ruApo/IN3 OPraHUYeCKUX U HEOPraHUYeCKUX COeINHEHUH U ero
3HAYEHHE B PAKTUYECKOM AeATeIbHOCTH Ye10BeKa.

OoOpaTumbliii ruaposus cojieil. Ctynenuarsiid ruaposaus. [Ipakruyeckoe npuMeHeHune
ruaposausa. ['maponus opraHu4eckux BemecTB (OeIKOB, KUPOB, YIIIEBOAOB,
noHyKI1eoTu10B, AT®) 1 ero Gmuosiorudeckoe u nmpakTuieckoe 3HadyeHue. OMbIIeHNE
XKUpoB. Peakius stepudukanuu.

Jemoncmpayuu. CpaBHEHUE 3IIEKTPONPOBOIHOCTH PACTBOPOB AIEKTPOIUTOB. CMeEIIEHNE
PaBHOBECHS TUCCOLMALINU CIA0BIX KUCIOT. IHAMKATOPHI M K3MEHEHHE UX OKPACKU B
pa3HbIx cpenax. CepHOKHUCIBINA U epMEHTATUBHBIN TUAPOIN3 YIIeBoa0B. [ uaponns
KapOOHATOB, CYTh(aTOB U CHIIMKATOB IIEJIOYHBIX METAIOB; HUTpaToB cBUHIA (II) mmm
[UHKA, XJIOpUJa AMMOHHUSI.

Jlabopamopnsie onvimosl. XapakTep AUCCOLUAIUHN PA3TUYHBIX THAPOKCUIOB.

IIpakTnueckoe 3ansaTue. Nel3
IIpuroroBneHue pacTBOPOB Pa3IN4HbIX BUJOB KOHLEHTPALUH.

2.10.
Knaccudukammst
BeniecTB. [IpocTeie
BEIICCTBA

Copepxanue yaeOHOTO MaTepHralia

116
117

118

Kaaccndpukanus Heopranmyeckux BemecTB. [IpocThie U Cll0kKHBIE BEIlIECTBA.
Oxcuapl, ux knaccupukanusa. I'mapoxkcuasbl.

I'anpoxcuabl (OCHOBaHUS, KHUCIOPOICOIEPIKAIIIE KUCIOTHI, aM(POTEPHBIE TUIPOKCH/IBI).
Kuciaorsl, ux knaccnpukanusa. Couan. Conu cpeiHue, KUCIble, OCHOBHBIE U
KOMILICKCHBIE.

[
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120

121

122

Metamnabl. [lonoxxeHrne METaIIOB B EPUOINICCKON CUCTEME M OCOOEHHOCTH CTPOCHHS HX
atomoB. [IpocTsie BeliecTBa - METaJUIbl: CTPOCHHE KPUCTAILUIOB U METANIMYECKast
XuMH4deckas cBsa3b. OOme Gpu3nveckre CBONCTBA METAJIIOB U BOCCTAHOBUTEIbHBIE CBOWCTBA
MX: B3aUMOJIEUCTBHUE C HEMETAJIIaMU (KUCIOPOOM, rajloreHaMu, CEPOi, a30TOM,
BOJIOPOJIOM), C BOJIOM, KUCIIOTaMU, paCTBOPaMU COJIEH, OpPraHuYeCKUMU BEIIECTBAMU
(cupTamu, rayoreHaaKaHaMu, GEeHOIOM, KUCIOTaMu), co mernodamu. OKCHUIBI U
TUAPOKCH/IBI METAJIOB. 3aBUCUMOCTH CBOMCTB ATUX COCIUHEHUN OT CTETICHEW OKHUCIICHUS
METaJUIOB. 3HAYEHUE METAJUIOB B IPUPOJIE U )KU3HU OPTraHNU3MOB.

Koppo3us merasios. [lonstue koppo3un. XuMudeckas KOppo3us. DIEKTPOXUMUYECKast
Koppo3us. CriocoOb! 3a1UTHl METAJIJIOB OT KOPPO3HH.

O601mme cnoco0bI MOJy4eHHUs MeTANI0B. MeTallyibl B Ipupoae. MeTajuryprusi v €€ BUIbI:
MUPO-, TUAPO- U AICKTPOMETALTYPrusi. DIEKTPOJIN3 PACIIIABOB U PACTBOPOB COCMHEHUN
METaJUIOB U €ro MPAaKTUYECKOE 3HAUECHUE.

Hemetanusl. [Tonoxxenne HeMETaUIOB B IEPHOAMYECKON CUCTEME, OCOOCHHOCTH CTPOCHUS
MX aTOMOB. DJIEKTPOOTPULIATEILHOCTh. biaropoiHbie ra3pl. DJIEKTPOHHOE CTPOEHHUE aTOMOB
OIIarOpOHBIX Ta30B U OCOOCHHOCTH X XUMHUYECKUX U (DU3HMUECKUX CBOMCTB.

Hewmeranisl — npocTeie BemecTBa. ATOMHOE U MOJIEKYJIIPHOE CTPOEHUE UX. AJIJIOTPOMHUSL.
XUMHUYECKUE CBOMCTBA HEeMETau10B. OKUCIUTENIbHBIE CBOMCTBA: B3aUMOJICHCTBHE C
MeTaJulaMH, BOJIOPOJIOM, MEHEE JIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMH, HEKOTOPBIMH
CJIO)KHBIMU BeIIeCTBaMU. BOCCTaHOBUTEIHHBIC CBOMCTBA HEMETAIIJIOB B PEAKIIUSX C PTOPOM,
KHUCJIOPOJIOM, CJIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU (A30THOM U CEPHOM KUCIOTAMHU U JIp.).

Hemoncmpayuu. Konnexnus "Knaccudukanys HeOpraHMIeCKux BemecT" u 00pasipl
npencrasuteneit kinacco. Komnekmus "Kimaccudukaiys opraHndeckux BemecTB" 1 00pasiibl
MpecTaBUTENEH Ki1acCOB. MoAenn KpUCTALTNYECKUX PEIIeTOK MeTaJoB. Kosmekius
METAJIJIOB ¢ Pa3HbIMH (PU3MYECKUMH CBOMCTBaMU. B3anuMoeiicTBrue TUTHS, HATPUS, MATHUS U
JKeJle3a ¢ KUCIOPOIOM; IIEIOYHBIX METaNIOB C BOJIOM, ciupTaMu, (PeHOJIOM; LIMHKA C
pacTBOpaMu COJISTHOM U CEPHOM KHUCJIOT; HATPUS C CEPOil; aFOMUHHUS C MOJO0M; JKeJie3a ¢
pacTBOPOM METHOTO KyIIOpoca; aJllOMUHHUS C paCTBOPOM €1Koro HaTpa. OKcuasl u
TUAPOKCHUIBI XpoMa. Koppo3usi MeTaJIOB B 3aBUCMMOCTH OT YCJIOBUM. 3aluTa METAIOB OT
Koppo3uu: 00pa3ibl "HepkaBeek ', 3alUTHBIX TOKPBITUI. Komekiust py. DaeKTponus
pacTBOPOB cosieil. Mojienn KpUCTANIMYECKUX PEIIETOK oA, aliMasa, rpaduTta. AJUIOTPOIHS
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docdopa, cepsl, kuciopoaa. Bzaumonelictsrue Bogopoa ¢ KUCIOPOAOM; CYPbMBI € XJIOPOM;
HATpPHUS C UOJIOM; XJIOpa C paCTBOPOM OpOMUIA Kalus; XJIOPHOM U CEpOBOAOPOTHOM BOJIBL;
oOecrBeuyMBaHNE OPOMHOM BOJIbI STHJICHOM WJIM alleTUIICHOM.

Jlabopamopusie onvimot. O3HaKOMIICHHUE ¢ 00pa3amMu MPEICTaBUTENICH KIIacCOB
HEOopraHuyeckux BemecTs. O3HakoMIIeHHE ¢ 00pa3laMu MpeCTaBUTENEH KI1acCcoB
OpraHMYecKUX BemecTB. O3HaKOMIJIEHUE C KOJUICKIUEH py/.

[Tonydenue u cBoiicTBa kuciaopoja. [lonydyenue u coiictBa Bogoposa. [lonydenue
IIJIJACTUYECKOM CEpbl, XMMUYECKUE CBOMCTBA cephl. B3auMoaeiicTBIE METaUIOB ¢ paCTBOPAMU
KUCJOT U coneil. CBoiicTBa yriisi: aacopOIMOHHbBIE, BOCCTAHOBUTENIbHBIE. B3auMoeiicTBue
LIMHKA WIH aJIOMUHUS C paCTBOPAMH KUCJOT U 1eio4eil. OkpamyBaHue JIaMeH!
KaTHOHAMH

123

KonTpoabHas padora Ne7
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2.11. OcHOBHBIE
KJIaCChI
HEOPTaHWYECKUX U
OpraHUYECKUX

COCUHEHUN

Coneprkanue yueOHOTO MaTepuaa
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124

125

126

127

Bonopoanbie coennHeHns HeMeTaL10B. [loydenne ammuaka 1 XJ0poBOAOPOIa CHHTE30M
Y KOCBEHHO. Pu3nueckue cBoiicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuabl M aHTHAPHUABI KAPOOHOBBIX KMCJI0T. HeconeoOpa3zyromue u coneodbpasyrolme
okcubl. KucinotHeie okcubl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, UX CBOHWCTBA. AM(OTEpHBIS
OKCHU/IbI, UX CBOMCTBA. 3aBUCUMOCThH CBOMCTB OKCHUJIOB METAJNIOB OT CTETIEHU OKUCJICHHUS.
AHTUAPUABI KAPOOHOBBIX KUCIOT KAaK aHAIOTH KHCIOTHBIX OKCHIIOB.

Kucaorbl oprannyeckue u Heopranudeckue. KucioTel B cBeTe TeOpUn
3JIEKTPOJUTHUECKOHN qucconraniu. KucioTsl B CBETE MPOTOJIUTHUECKON TEOPHUH.
Knaccudukanmst opraHnuecknux 1 HeOpraHmdeckux Kuciaot. OOIme cBoicTBa

KHCJIOT: B3aUMOJICHCTBIE OPraHUYECKIX U HEOPraHUYECKUX KHUCIIOT ¢ METaJlJIaMH,
OCHOBHBIMH U aM()OTEPHBIMH OKCHUIAMH U THAPOKCUIAMHU, C COISIMU, 00pa3oBaHNE
CJIOKHBIX 3(pHpOB.

Oco0eHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHCJIOT.

OcHoBaHus oprannyeckue U Heopranuieckue. OCHOBaHUS B CBETE TEOPUU
BIIEKTPOJUTUYECKOHN qucconuanui. OCHOBaHUS B CBETE MPOTOJIUTHYECKON TEOPHUH.
Knaccudukanmst opraHuueckrux 1 HEOPraHUYECKUX OCHOBAaHUN. XUMHUYECKHE CBOMCTBA
IeJI0YEeH M HEPaCTBOPUMBIX OCHOBaHUN. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHMI: aMMHUaKa
¥ aMHHOB. B3anMHoe BiMsiHEE aTOMOB B MOJIEKYJIE aHUJIMHA.
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128

129

130

AMQoTepHbIe OPraHnvYecKre H HeOpraHuveckue coeuHeHnss. AM(pOTepHbIe OCHOBAHMS
B CBETE IPOTOJIUTUYECKOIN Teopuu. AMPOTEPHOCTh OKCUIOB U THIPOKCUI0B IEPEXOIHBIX
METAJIJIOB: B3aUMOJEHUCTBUE C KUCIOTAMH U IIEIOYAMH.

Coau. Knmaccudukarus u xXumuaeckue cBoicTBa coseir. OCOOEHHOCTH CBOWMCTB COJICH
OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eneTn4yeckasi cBA3b MeK1Y KJIACCAMH OPTraHUYEeCKHX M HEOPTaHUYECKUX COeHHECHHU.
IIoHsiTHE O TEHETUYECKOU CBSI3U U TEHETUYECKUX PAJIaX B HEOPraHUYECKON U OpraHu4eCKOn
xuMuu. ['eHeTndeckue paapl MeTamia (Ha IpuMepe KaJlblus U XkKelle3a), HemeTauia (Cepbl U

KPEMHHUSI), IEPEXOIHOTO AIeMeHTa (LUKUHKA). [ eHeTnYecKkre psabpl U TeHETUYECKas CBSI3b B
OpraHNYeCcKOM XUMHH. ENMHCTBO MHpa BEIIECTB.

Jemoncmpayuu. Konnekiny KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB,
JIEMOHCTpAIIMS UX CBOMCTB. B3anMo1eiicTBHE KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOI
KHCTIOT, a TaK)Ke pa30aBICHHON a30THOM KUCIOTHI ¢ Menblo. Peakmust "cepeOpstHOro
3epkana’ i1 MypaBbMHOW KUCIOTHI. B3auMopencTBre pacTBoOpa TiApOKCUIa HATPUSA C
KUCJIOTHBIMH OKcuiaMu (okcuaoM docdopa (V)), ampoTepHBIMU THAPOKCUIAMA
(ruapoKcUIOM ITMHKA). B3anMoelicTBre aMmmMuaka ¢ XJaopoQo1opo1oM U BOJOM.
AHAJIOTMYHO 11 METWJIaMUHA. B3anMoaeiicTBre aMUHOKHCIIOT C KUCJIOTAMU U
niesioyamu. OCyIecTBICHUE MEPEX0/I0B:

Ca [1 CaO [] Ca3(P0O4)2 [ Ca(OH)2

P [0 P205 [0 H3PO4

Cu [J CuO [J CuS0O4 [J Cu(OH)2 [J CuO [J Cu

C2HS5OH [1 C2H4 [J C2H4Br2

Jlabopamopnvie onvimot. 1lonyuenre u CBOMCTBA yrileKUCIOro raza. CBoMCTBa COJIIHOM,
cepHOil (pa30aBIeHHON) U YKCYCHOM KUCIIOT. B3anMoaelicTBre THIPOKCH A HATPUS C
consimu (cynbdarom meau (I1) u xaopugom ammonus). PaznoxeHne ruipoKkcuaa MeIu.
[Tonyuenue u ampoTepHbIC CBOKWCTBA THAPOKCHAA amoMuHUs. [lomydeHue >kecTKoi BOIbI U
HU3y4YEHHE €€ CBOMCTB. Y CTpAaHEHUE BPEMEHHOM M TOCTOSTHHOM KECTKOCTH.

140

Ilpakmuueckoe 3anamue.Nel4

[Tonydenue XJI0pOBOIOPOJIA U CONSTHOM KUCIIOTHI, UX CBOMCTBA. [lonydueHne ammuaka, ero
CBOMCTBA
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2.12. Xumus B Copepxanue yueOHOTO MaTepHralia

JKU3HH O0IIECTBA 141 | Xumus ¥ IPOM3BOACTBO. XUMHUYECKasi IPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOJIOTHH.
ColIpbe AJ11 XUMUYECKON TPOMBIIIUIEHHOCTU. BoJ1a B XMMUYECKOM MPOMBIIIIEHHOCTH.
DHeprus il XMMAYECKOT0 MMPOU3BOACTBA. HayuHble IPUHIMIIBI XUMHYECKOTO
IIPOM3BO/ICTBA. 3AIINUTA OKPYKAIOIIEH Cpebl U OXpaHa TPyJ1a NP XUMHUYECKOM
npou3BoicTBE. OCHOBHBIE CTAAMM XUMUYECKOI0 IPON3BoACTBA. CpaBHEHHE TPOU3BOJCTBA
aMMHaKa 1 MEeTaHoJIa.

142 | Xumus u 3kosaorus. XUMHYECKOE 3arpsi3HEHUE OKpYykarolen cpenbl. OxpaHa ruspocheps
OT XMMUYECKOr0 3arps3HeHus. OxpaHa Mo4YBbl OT XUMUYECKOTO 3arpsizHeHus. OxpaHa
aTMocdepsl OT XUMHYECKOTO 3arpsi3HeHus. Oxpana Guopsl U payHbl OT XUMHUYECKOTO
3arpsi3HEHUs. BUOTEXHOJIOTHS U T€HHAsl NHKEHEPUSL.

143 | X¥MHus ¥ OBCEAHEBHAA KU3Hb YeJI0BeKa. /loMamHss anreka. MO0IKE U YUCTALIUE
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMH HACEKOMBIMU. Cpe/icTBa TMYHOM TUTHEHBI U

[

145 | Dk3ameH

UToro

228

Bneayoumopnas camocmoamensnaa paéoma: noiroToBKa BHICTYIUICHHH 0 3aJaHHBIM TeMaM, JI0KJIaI0B, pedepaTos,
Jcce, MHANBUAYAIbHOTO MIPOEKTa C UCTIONIF30BAHNEM HH(DOPMAMOHHBIX TEXHOIOTHII U JIp.

JInist XapaKTepUCTUKK YPOBHS OCBOCHHSI yUeOHOTO MaTepraa UCTIONb3YIOTCS CIEAYIOINe 0003HAYCHUS:
1. — 03HaKOMUTENBHBIN (Y3HAaBaHHE PaHEEe U3YUCHHBIX 00OBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIIOTHEHNUE ACATEIBHOCTU IO 00pa3ily, MHCTPYKIIMU WIIH TIOJ
PYKOBOJICTBOM )

3. — IpOAYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSTEIILHOE BHIIIOJHEHHUE ACATEIbHOCTH, pEIIeHUE
poOJIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIMU ITPOT'PAMMBI YUEBHOM TV CHUILIMHBI

3.1. TpeGoBaHus K MUHUMAJILHOMY MaTepHATbHO-TEXHHYECKOMY 00ecnedeHU 0

Peanmuzanus yaeO6HON AUCIMIUIMHEI TpeOyeT Haauamsl yaeOHoro kadnHera Xumust; O0opymoBaHne yaeOHOTO
KaOWHeTa:

- MOCaJIOYHBIC MECTA MO0 KOJIMYECTBY 00YUAIOIINXCS;

- pabodee MecTO MpenoaBaTes;

- BBITSDKHOM mmkad;

- HabOp XUMHYECKOH MOCY bl U IPHUHAICKHOCTEH IS TAOOPATOPHBIX M MPAKTUUECKUX padoT;
- HaOOPBI PEaKTUBOB OPraHUYCCKUX M HEOPTaHUICCKUX BEIICCTB;

- KOMIUICKT y4eOHO-HATJISTHBIX TIOCOOUH « XUMHUSI»;

-TICYaTHBIC ¥ SKPAHHO-3BYKOBBIC CPEACTBA OOYICHUS;

-CpCaACTBAa HOBBIX I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ;

- PEaKTHUBBL

TexHudyeckue cpencTra O0yIeHHUS:

= KOMIIBIOTEP C JIMICH3UOHHBIM NPOTPaMMHBIM 06CCHCLI€HI/ICM;

= MYJbTUMCAUATIPOCKTOP

- 9KpaH

3.2 UndopmanuoHHoe o0ecniedeHne 00y4eHusl.

1.BapasBa, H.D. Xumus B cxemax u tabnumax/ H.D. Bapaspa.-M.: Dkemo, 2010.208c.

2.Epemuna, E.A. CnpaBounuk mkonbHuka nmo xumuu/mon pen. H.E.Kyspmenko, B.B. Epemuna.- 2-e
u3.,crepeorunt.- M.:M3narensctBo «Ok3amen»,2009.-512¢. 3.Jlugun, P.A. Xumus: CopaBounuk /P.A.
JIupun.- M.:ACT:Actpens; Bnagumup:BKT,20011.-286¢.

pvg.mk.ru - omumnuaga «Ilokopu BopoObEBbI TOpBI»

hemi.wallst.ru - «Xumusi. OOpazoBaTenbHbIN CAaUT I MIKOJILHUKOB» www.alhimikov.net -
OOpa3oBaTeNbHbIN CaliT 11 MKOIBHUKOB chem.msu.su - DnekTpoHHast OMOIMOTEKA 10 XUMHUH
www.enauki.ru — UHTepHeT-u3jaHue 11l yuurenend «EcTecTBeHHbIE HAYKI»

Iseptember.ru - meroanueckas razeta "[lepBoe centsiops” hvsh.ru -
KypHai «XuMus B mKoine» www.hij.ru/ -«XuMus u 5xu3Hb»
chemistry-chemists.com/index.html - a1ekTpoHHBIH KypHaT «XUMUKHA U XUMUSI»

3.2.1. IleyaTHbIE U31AHUA

1 cTyaAeHTOB:
INa6bpuensn O.C. Xumus uist npodeccuii U CrenuantbHOCTEH COIMaTbHOAKOHOMHYECKOTO U
rymanutapHoro npoduieii: yueonuk / O.C. I'abpuensn, U.T'.
OctpoymoB. — M.: 2017
INa6puensu O.C. Xumus s npodeccuit U cnenuaibHOCTe TexHndeckoro npoduis: yueonuk / O.C.
INa6puensu, N.I'. OctpoymoB. — M.: 2015
INa6puensu O.C. Xumus a1 npodeccuii U CrnenuaibHOCTeH €CTECTBEHHO HAYYHOTO TPOMUIIS:
yueonuk / O.C. I'abpuensu, U.I'. OctpoymoB. — M.: 2015 T'abpuensa O.C. Xumus: yaeO. ajis CTy/.
mpod. yueb. 3aBenenuii / O.C.
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Ia6puensu, U.I'. Octpoymos. — M.: 2016
I'a6puensn O.C. [Ipaktukym: yue0. mocodue / I'abpuensu O.C., Octpoymos NU.T'.,
CnanxoB C.A., lopodeeBa H.M. — M.: 2018
INa6puensn O.C. Xumus: nocobue st noaroroBku k EI'D: yue6. mocobue / O.C.
I'a6puensn, U.I'. Octpoymos, C.A. Cnaakos. — M.: 2020
Epoxun KO.M. , KoBaneBa U. b. Xumus ais npodeccuit U crenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO Hay4dHOTO npoduieit. — M.: 2017
Epoxun FO.M. Xumus: 3agaun u ynpaxuenus. — M.: 2015
Epoxun FO.M. CO60pHUK TECTOBBIX 3a1aHuii 110 xuMuu. — M.: Akagemus, 2016 TI'abpuensu O.C. u np.
Xumus uist mpodeccuii U CIeNUaTbHOCTeH TEXHUIECKOTO NMPOPMIIs (3IIEKTPOHHOE

Jis mpenogaBaTeJist
06 oGpazoBanun B Poccuiickoit @enepannu. PeaepanbHblii 3ak0H Poccuiickoit
Oenepanun ot 29 nexadps 2012 1. Ne 273-03
denepanbHBIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBINA CTAHAAPT CPEAHETO (TTOJIHOTO0) 00IIEro
obOpazoBanms. YT1B. [Ipukazom Muno6puayku Poccun ot 17 mast 2012 r. Ne
413
[Tpuka3 Muno6pnayku Poccun ot 29 nexabpst 2014 r. Ne 1645 « O BHeceHUH U3MEHEHUI B ITpHKa3
MunucrepcTBa 06pa3zoBanus U Hayku Poccuiickoit deneparmu ot 17 mas 2012 r. Ne 413 «O6
YTBEP)KICHUHU (heepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPEAHETO (TI0JIHOTO)
ob1iero oopazoBanus». PekomMeHIau no opraHu3anuy MojydyeHus CpeHero oouiero oopa3oBaHus B
npejenax OCBOSHHs 00pa30BaTEeIbHBIX MPOTrPaMM CPEIHEro NpodeccuoHaNbHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00111eT0 00pa30BaHusI C y4eTOM TpeOOoBaHU (peepantbHbIX TOCY1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M MOJTydyaeMoi nMpodeccuu WK CreUaIbHOCTH CPETHETO
npodeccuoHaIbHOro 00pazoBaHus (MUCHbMO JlenapTaMeHnTa rocy1apcTBEeHHON MOJUTHUKU B cdepe
noAroToBku padounx kaapos u AI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).
INa6puensn O.C. Xumus u1s npenoaasatens: yueono-metoaunueckoe nocodue / O.C.
INabpuensn, I'.I'. JIpicoBa. — M.: 2015
INa6puensu O.C. u ap. Xumus a1 poeccuii U CIeruaIbHOCTEH TEXHUUYECKOT0 PO (3JIEKTPOHHOE
MIPUIIOKEHHUE)
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JUCHUITIIAHBI

Pe3yabTaThbl 00y4eHus1

Kpurtepun ouenkn

MeTtoabl OLIEHKH

3HaHua

Cwmpicna noHaTHi: (pu3mueckoe
SIBJICHHE, TUTIOTE3a, 3aKOH, TCOPHS.
BEIIIECTBO, B3aUMOACHCTBHE,
3JICKTPOMArHUTHOE T0JIE, BOJTHA,
($OTOH, aTOM, aTOMHOE PO,
MOHHU3UPYIONINE U3ITYICHUS.

AHnamus u OLCHKA BBITIOJIHCHUA
110 YPOBHEBBIX YCTHBIX U
MMCbMEHHBIX PaboT

Y CTHBIN(TTUCEMEHHBIN)
OTIPOC, TECTHPOBAHUE

CwMbIcn (U3HYECKUX BEIUYUH:
CKOpPOCTb, YCKOPEHHUE, Macca, CUIIa,
UMITYJIBC, paboTa, MeXaHu4ecKas
DHEPIUs, BHYTPEHHSAA DHEPIUA.
abcooTHas TeMIleparypa, CpeaHss
KHUHCTHYCCKAA SHCPIrrd 4aCTUIL
BEIIECTBA, KOJMYECTBO TEIJIOTHI,
AJIEMEHTAPHBIN SJIEKTPUUYECKUI 3apsil.

AHaiu3 1 OlICHKA BBITIOJTHEHUS
MOYPOBHEBBIX YCTHBIX U
MUCHBMEHHBIX padoT

TectupoBanue, 3a4er,
KOHTpPOJIbHAs paboTa.

CwMbIc pH3HUECKUX 3aKOHOB
KJIACCUYECKON MEXaHUKH, BCEMUPHOTO
TATOTCHHS, COXPAaHCHHS YHEPTHH,
UMITYJBCA M SJIEKTPHUECKOTO 3apsijia,
TEPMOJIUHAMUKH, HIEKTPOMArHUTHON
UHAYKIUH, GotodddekxTa.

AHalu3 1 OlICHKA BBITIOJTHEHUS
MOYPOBHEBBIX YCTHBIX U
MUCHBMEHHBIX padoT

TectupoBanue, 3a4er,
KOHTpPOJIbHAs paboTa

Bkiag poccuiickux U 3apy0esKHBIX
YUEHBIX, OKa3aBIIMX HanOobIIee
BJIMSIHAE HA pa3BUTHE QU3UKU

Coobmenus u pedepatsl

AHanu3 1 orieHKa
BBITIOJIHEHHS peepaToB u
COOOIIIEHUH Ha ypOKax

Ymenns

XapaKTepru30BaTh OCHOBHBIE
COITHAJIbHBIC 00BEKTHI, BBIIEIISS UX
CYIIECTBEHHBIE MPU3HAKH,
3aKOHOMEPHOCTH Pa3BUTHUS

OO0yuaromuiics
JEMOHCTPUPYET YTCHHUE
UHGOPMAIIUY B PA3THYHBIX
3HAKOBBIX CHCTEMAX.

HaOironenue 3a neficTBUAMA
y4anxcs B mporecce
NpPaKTUYECKON paboTHI.

[TpoBoauTh HabOMIOIEHUS

HaGmronenus, mabopaTtopHbie
paboThI M SKCTIEPUMEHTAIBHBIC
3aHSITHSL.

O11eHKa BBITIOJHEHUS U
3aIIUTHI JJAOOPATOPHBIX PabOT
U DKCIIEPUMEHTATBHBIX
3aJaHui

[InaHupoBaTh M BBINOJIHATH
3KCIIEPUMEHTBI

HaGnronenust, nabopatopHbie
paboThI U HKCIIEpUMEHTAIbHbIE
3QHSATHSL.

OmeHka BBITIOIHEHUS U
3alUTHI Ta0OPAaTOPHBIX PabOT
¥ 9KCIIEPUMEHTAIIBHBIX
3a1aHUI

BriaBuraTh TMUIOTE36I B CTPOUTH
MOJENHN

HaOironenne u aganus
MI03HABaTEIbHOU ACATCIIBHOCTHU
00ydJaronuxcs Ipu U3y4eHUN
HOBOT'O MaTepuara.

OmeHKa BBITIOTHEHUS U
3alUTHI Ta0OPAaTOPHBIX PabOT
Y 9KCIIEPUMEHTAIIBHBIX
3aJaHUI

[TpuMeHSITh MOTYYEeHHBIE 3HAHUS TI0
¢busuke 1 00BSICHEHUS

HaGnronenust, nabopatopHbie
paboThl ,perieHue
Ka4eCTBEHHBIX W PACYCTHBIX

TectupoBanue, aHanu3
peIICHUA KaUCCTBCHHBIX U
pacyeTHBIX 3aJau.
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pa3Ho00Opa3HbIX (PU3NYECKHUX SBICHUI
U CBOMCTB BEILIECTB, IPAKTUYECKOTO
MCTIOJIb30BaHUS (PU3UUECKUX 3HAHUI.

3a1ad.

OueHuBaTh JOCTOBEPHOCTh
€CTECTBEHHO-HAyYHOU MH(pOpMAIUn

Hayunas ,yueOHas nurepatypa,
WHTEPHET

AHanu3 pemeHus
Ka4€CTBCHHBIX 3a1a4

Hcnonb3oBath nmpuodpeTeHHbIE
3HAHUSA OJIs1 peH_IeHI/IH HpaKTI/I‘-IeCKI/IX
3aJ1a4 ITOBCEIHEBHOM KU3HMU,
obecneucHre 0€30IaCHOCTH
cOOCTBEHHOM JKU3HU, PAIIMOHATILHOTO
HCIIOJIBb30BAHUS U OXpaHBI
OKPY>KaloIeu Cpeibl.

Ha6nronenust, nabopatopHbie
paboThl ,perieHue
Ka4eCTBEHHBIX U PACYCTHBIX
3ajad.

TectupoBanue, aHanu3
peIICHUA KaUCCTBCHHBIX U
pacyeTHBIX 3a/Jad.
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