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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYEBHOI
T CIATLITAHBI

BJ1.09 XUMMS

1.1. MecTo y4yeOHOI NMCHUIUIMHBI B CTPYKTYpe NMPOrpaMMbl MOJATOTOBKHU CIENHAJTHCTOB
cpeadero 3BeHa: OOmieoOpaszoBarenbHas AUCHUILIMHA «XUMHsD» H3y4daeTcsi Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeTbHOM — IMKJIE€  Y4eOHOro IjlaHa M SBISETCs  00s3aTeNbHOM  YacThIO
o0mieoOpa3oBarenbHOro Lukiaa obpazosarenbHOil mporpammbl CIIO B coorBerctBuu ¢ ®I'OC mo
cnenuanbHocTy 44.02.01 JomkonbHoe 0Opa3oBaHue.

1.2. llesn U nIaHMpYyeMble pe3yabTaThl 0CBOECHH S AUCIHUIIIHHBI
1.2.1. Heau u 3aga4n AMCHUTIMHBI

Heap aucuuniaunbl: DopMUpoBaHHME Y CTYIEHTOB MPEACTABICHUS O XHUMHUYECKOU
COCTaBIISIFOIIEH €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa KakK OCHOBBI TPUHATHS pEIIEHUH B
JKU3HEHHBIX U IPOU3BOICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOIHON cpeie.

3agauu AMCUMIIMHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XHUMHYECKHX IPOIECCOB U
ABJICHUM B OKpYXKAIOLIEH cCpexe, LEJOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBSI3H H
B3alMO33aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbl HEOPraHMYECKHMX M OPraHMYECKUX BEIIECTB,
YPaBHEHMsI XHMHUYECKHX pPEaKUMUH, OOBACHATh MX CMBICH, WHTEPIPETHPOBATH PE3yJIbTaThl
XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHUS MPOCTEHIINX XUMHUYECKUX 3SKCIEPUMEHTAIbHBIX
UCCIICIOBAaHMN ¢ COOMIOACHNEM IpaBuil 0€30IacHOT0 OOpaIIeHUsl C BELIECTBAMU U J1a00paTOPHBIM
000py1I0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh WH(POPMAIHMIO XHMHUYECKOTO XapakTepa W3 Pa3IUYHBIX
HCTOYHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH AESITENbHOCTH U XUMUYECKUX
IPUPOIHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX IPOLIECCOB;

6) chopMHpOBaTH NOHUMAaHHWE 3HAYMMOCTU JOCTHKEHHMM XUMMUYECKOW HAYKM U TEXHOJOTHM
JUIS Pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHOMN cdep.



1.2.2. [lnanupyembie pe3yJIbTATHI OCBOCHUSA 00111€00pa30BaTeIbHOI
TucHUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Kon
IIK, OK

YMmenus

3Hanus

OK 01.
Br16upaTh criocoOsr
perieHus 3a1a4

pacro3HaBaTh  3amady  W/HIH
npobiieMy B mpodecCHOHATHLHOM
W/WIIM  COIIMATIbHOM  KOHTEKCTE;

aKTyaJbHBIN TpodecCHOHANbHBIN
U COLUMAIbHBIA KOHTEKCT, B
KOTOPOM NPUXOJUTCSI paboTaTh U

npoeCCUOHATBLHON aHATM3UPOBATh  3aJa4y  W/WIH | )KUTh, OCHOBHBIC  HCTOYHHUKH
JeSITeTbHOCTH npobiemy W BBIACHATH €€ | uHGOpMAMU M PECYpChl Ui
NPUMEHHUTEIBHO K COCTaBHBIC 4YacTH; ONPEACATh | peIIeHHs] 3aJa4y MU [podjeM B
pa3IMYHBIM ITaIbI peneHus 3a1auu; | Ipo(ecCHOHATBHOM H/HIIH COIHA-
KOHTEKCTaM BBISIBIISATh U 3()(MEKTUBHO HCKATh | JbHOM KOHTEKCTE, aJITOPHTMBI
UHPOpPMaLNIO, HEOOXOAMMYIO JUIS | BBIIOJTHEHHUS paboT B mpodeccuo-
peiieHus 3aa4n W/WIIK | HAJTBHOW M CMEXHBIX O0JIACTSIX;
mpoOJIEMBI;  COCTaBIATh  IUIAH | METOABI paboTel B Tpodeccro-
NCHCTBUS; ONPECIIATh HEOOXOIU- | HAJTBHOH M CMEKHBIX cdepax;
MBIE PECYpPCHI; BIAJIETh aKTyallb- | CTPYKTYpY IUIaHA I PEIICHHS
HBIMU METOAaMHU paboThI | 3a/1a4; HIOPSIJIOK OLICHKH
B MPO(hEeCCHOHAIBHONW M CMEXHBIX | Pe3yJIbTaTOB  DPELICHUs  3a/ad
cdepax; pealm30BBIBATH COCTaB- | MPO(ECCHOHAILHON
JICHHBIH TIJIaH; OLEHUBATD PE3YJib- | NESTETbHOCTH
TaT CBOUX JAECHUCTBUH.
OK 02. OTpPEAEINATh 3aJa41 JUIs TOMCKa HOMEHKJIaTypa WH(OPMAIIHOHHBIX
OcyniecTBIsATh MOUCK, | UHPOPMALIUU; ONIPEICIIATh UCTOYHUKOB TPUMEHSICMBIX B
aHau3 u HE00XOIMMBbIE UICTOYHUKHU npodeccCHOHATHLHON
UHTEPIPETAIINIO UHPOPMALINY; TUITAHUPOBATH NeSITeIIbHOCTH; MIPUEMBI
uHpOpMauHy, IpoIIecC TIOUCKA; CTPYKTYpHPOBaHUSI WH(POPMAIINH;
HEOOXOIUMOM ISt CTPYKTYPHPOBATH MOITY4aeMYHO dopmar oopmieHus
BBITIOJIHEHUS 32,144 WH(POPMAIINIO; BBIJICIATh pe3yIbTaToOB MIOUCKa
npoeCCUOHATBLHON HanboJiee 3HAYUMOE B IEPEUHE UHpOpMALIUN
JeSITeTbHOCTH UH(POPMALINH; OLICHUBATH
NPaKTUYECKYIO 3HAYUMOCTh
pe3yIbTATOB MOKMCKA; OPOPMIIATH
pe3yJIbTaThI TOUCKA
OK 04. OpraHM30BBIBATH PA0OTY KOJUIEKTH- | IICUXOJIOTHYECKUE OCHOBBI
PaboTath B KOJUIEKTHBE | Ba M KOMAaHJbI, B3aUMOAEHCT- | AESITEIbHOCTH KOJIJIEKTHBA,
¥ KOMaH/Ie, BOBaTh C KOJUIETaMH, PYKOBOJCT- | ICUXOJIOTHYECKAE OCOOECHHOCTH
3P PeKTUBHO BOM, KJIIMEHTaMH B Xoje Tpodec- | TMIHOCTH; OCHOBBI TMPOEKTHOM
B3aWMOJICHCTBOBATh C | CHOHAJILHOM JAESTEIbHOCTH JeSITeTTbHOCTH
KOJIJICTAMH,
PYKOBOJICTBOM,
KJIMCHTaMH.
OK 07. CopeiicTBoBaTh | cOOMIOAATH HOpMBI | IpaBuiIa 9KOJIOTMYECKOI
COXPaHEHHIO HKOJIOTHUECKOM  0e30macHOCTH; | 6€30MacHOCTH  MPH  BEJICHHUH
OKpYXKaIoIEi Cpebl, ONpeaeATh HarpasjeHus | mpodecCuoOHATHHOU
pecypcocOepexeHnto, | pecypcocOepekeHnss B paMKax | JesTeIbHOCTH; OCHOBHbIE
b pexTUBHO npodecCuoHAIbHON pecypchl, 3aJICMCTBOBaHHBIE B
JeicTBOBATh B JeSITeIbHOCTH MO CHENMAIbHOCTH | MPO(ECCHOHAILHON
Ype3BBIYAHBIX NeSITeTLHOCTH, ITyTH 00ECTICUCHHS
CUTYaIMSIX. pecypcocOepexeHus




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

«XHUMMUS»

2.1. O0beM JUCHUILIMHBI U BUIbI Y4e0HO# padoThl

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTINHBI 78
B T.Y.

OcHOBHOe coiep:KaHue 78
BT. Y.

TeopeTHYecKoe 00ydeHne 38
MPAKTUYECKUE 3AHATUSA 40
IIpogeccnoHa/IbHO-OPHEHTUPOBAHHOE COAEPKaAHUE (COepKaAHNE 6
MPHUKJIATHOTO0 MOLYJIsA)

BT.Y..

TeopeTHYecKoe 00ydeHne 2
MIPAKTUYECKUE 3aHATUS 4
IIpome:xxyToyHasi arrecranust B Gopme auppepeHHPOBAHHOIO )

3adgera




2.2. TemaTu4ecKuil JIaH U coaep:kanve TucuuIUInHEbI BJ1.09 Xummus

HaumenoBanue Conep:xxanue yue0HOro Mmarepuasa (0CHOBHOE M MPO(deccHOHAIbHO-OPHUEHTHPOBAHHOE), O6LeM 12COB dopMupyemble
Pa3iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYIb KOMITETEHIHH
1 2 3 4
OcHoBHOe conep:kanne 78
Pasnen 1. OcHOBBI CTPOEHHUS BelleCTBA 8
Tema 1.1. OcHoBHoOe coep:kaHue 4 OK 01
Crpoenne atomoB | TeopeTuueckoe 00yueHue 2
XUMUHCCKHX CoBpemeHHass MoOJEIb CTpoeHHsi atoma. CHUMBOJHMYECKUIM S3BIK XUMHH. XHUMHUYECKHN DIICMEHT.
SJICMCHTOB DnekTpoHHas KoHgurypanus aroma. Kiaccuukamnys XHUMHUUECKHX DJIEMEHTOB (S-, p-, d-dIeMeHTH).
fipuponaa BasieHTHBIC ~ SJIEKTPOHBI.  BaleHTHOCTh.  DICKTPOHHAsT ~ MPUpOJA  XHUMHYECKOH  CBS3W. 2
XAMHATCCKON DJIEKTPOOTPUIIATEILHOCTh. BHIBI XUMHYECKON CBsI3M (KOBAJEHTHAs, WOHHAs, MeETaJIMuecKas,
CBA3H BOJIOPOJTHAS) ¥ CIIOCOOBI €€ 00pa30BaHUSI
IIpakTH4eckne 3aHATHSA 2
Pemmenue 3agaHuii Ha HCIIONB30BAaHUE XHUMHYECKOW CHMBOJIMKUA UM Ha3BaHUM COEIUMHEHUH IIO
HOMEHKJIATYPE MEXIYHApPOJIHOTO COK03a TCOPETHYECKONM W MPHUKIATHON XHMHH W TPUBHAIBHBIX
Ha3BaHW JUIS COCTABIECHUS XUMHYECKUX (DOPMYI IBYXaTOMHBIX COEJIMHEHHMH (OKCHIOB, CYIb(HUIOB,
THAPHUIOB | T.II.) U IPYTHUX HEOPIraHMUECKUX COCTMHCHUI OTAEIbHBIX KJIACCOB. 2
[IpakTHYecKHe 3aJaHus Ha YCTaHOBJIEHHE CBA3U MEXKIY CTPOEHHEM aTOMOB XMMHUECKHUX 3JIEMEHTOB M
MIEPHOIMYECKAM M3MEHEHHEM CBOWCTB XHMHYECKHMX DJICMEHTOB M WX COCJAWHEHHH B COOTBETCTBHHU C
110J10’)keHUEeM [ leprnoAn4ecKoi CUCTEMBI.
Tema 1.2. OcHoOBHOe co/iep:KaHue 4 OK 01
Ilepnonnueckuii | TeopeTrnueckoe ooydeHue 2 OK 02
3aKOH M Ta0/uIa [Teproauueckas cucTeMa XMMUUECKHX dieMeHToB J[. 1. Menneneesa. ®u3nuecKuii CMBICT
JA.1. Menneneesa IMepuoauueckoro 3akona J[.M. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX
3JIEMEHTOB, 00Pa3yeMBIX MU MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJOKEHHEM 5
XHMHYECKOT0 2jieMenTa B [lepruoanueckoii cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHHE
[Tepuoanueckoro 3akona [I.1. Menaeneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKUX JIEMEHTOB.
IpakTHYeCcKHe 3aHATHS 2
Periienue MpakTHKO-OPUEHTHPOBAHHBIX TECOPETHUECKUX 3aJaHUI Ha XapaKTePU3aIMi0 XHUMUYECKHX
3JEMEHTOB «MeTaInyecKue / HEMETAIUIMYECKHE CBOMCTBA, DIIEKTPOOTPHUIIATENBHOCTh XUMHIECKHX 2

OJIEMCHTOB B COOTBETCTBHUH C UX JJICKTPOHHBIM CTPOCHHUEM U IMOJIOKCHUEM B HCpHOI[H‘IGCKOﬁ CHCTEMC




XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBay

Pa3zpnen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tunel OcHoBHOe co/iep:KaHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peaxiyit Knaccudukanus 1 TUITBI XHMUYECKMX PEAKIIUI ¢ y4acTHEM HEOpraHu4eckux Bemects. CocTaBieHue
YpaBHEHUH peaKInil COeAMHEHNUS, PAa3JIOKEHUS, 3aMeLIeHHs], 0OMEHa, B T.4. peaKIUii TOPeHHs, 2
OKHCIICHHUS-BOCCTAHOBJICHHUSI.
YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIEHUS. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHne ¥ ypaBHUBAaHHE OKUCIUTEbHO-BOCCTAHOBUTENILHBIX PEAKIII METOOM JIEKTPOHHOTO 5
6anmanca. OKHUCIUTETLHO-BOCCTAHOBUTENLHBIC PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIEccax U
KHU3HEEATSIILHOCTH OPraHU3MOB
I[IpakTnyeckue 3aHATHS
PyOGexnblii KoHTpPOIb Nel
KomnyectBennsie oTHOmEHUST B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHU U PAacyeThl 10
YpaBHEHUSAM XUMHUYECKHX peakuuid. Moip Kak eJIMHMIIa KOJMYecTBa BellecTBa. MoJjspHas macca.
3aKOHBI COXpaHEHUs! MacCchl M dHepruu. 3akoH ABoraapo. MousspHblii 00beM ra3oB. OTHOCHUTENbHAS 1
IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XUMHUYECKUX PEaKIMi ¢ MCIONb30BAHUEM MaccChl, 00bema
(HOpMaJIbHBIE YCJIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepxxanue 2 OK 01
ONEKTPOIUTHICCKA | TeopeTnueckoe 06yueHne 2 OK 04
1 ACCOMHAIMA M 1 Teopys 21eKTPOANTHYECKOI Aucconnanuu. MOoHbL. DIEKTPOIUTHI, HEAIEKTPOIMTHL. Peakiuu HoHHOro
MOHHBIH 0OMEH oomena. CocTaBleHUE peakiMii MOHHOTO OOMEHA MYTeM COCTaBJIICHHS HMX TOJIHBIX M COKpAIIEHHBIX
WOHHBIX YpaBHEHUM. KHCIOTHO-OCHOBHBIE peakiMu. 3aJaHusl Ha COCTABJICHNE HOHHBIX PEaKIUi )
Tunbl xumMuyeckux peakuuit. MccnenoBanue TUNOB (IO COCTaBY U KOJIMUYECTBY UCXOJIHBIX U
00pa3yIoNIMXCs BEIIECTB) M MPU3HAKOB XMMHUYECKHX peakiuii. [I[poBeneHne peakiuii HOHHOTO 0OMeHa,
OIIpeJIeJIeHUE CpeJibl BOAHBIX paCTBOPOB. 3aaHNUs HA COCTABICHUE HOHHBIX PEaKIIUn
KonTpoasHnas
padora 1 CrpoeHne BemecTBa 1 XUMAYECKHE PEaKIIuu 2
Paznean 3. CTpoeHue U CBOWCTBA HEOPraHMYECKUX BellleCTB 16
Tema 3.1. OcHoBHOEe co/iep:KaHue 4 OK 01
Knaccudukamus, | Teopernueckoe oGyqenune 2




HOMEHKJIaTypa u
CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmueckoit xumuu. Kiraccuduxkarnst HeopraHudeckux BemiecTs. [IpocThie U ClI0XKHBIC
BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3auMocBs3b
HEOpraHMYECKUX BEIIECTB. ArperatHble COCTOSIHUS BellecTBa. Kpucrammnueckue u amopgHbie
BellecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAsA, MOHHAS, METAJIINYecKast).
3aBUCUMOCTD (PM3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJ1a XUMUYECKOM CBA3U U THIA KPUCTANIMYECKON PEIIETKH.
[TprumHBEI MHOTOOOpA3Hs BEIIECTB

IIpakTHyeckne 3aHATHA

HomeHnkaTypa HeOpraHMYeCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMHUUYECKON (OPMYIIbI
WIN COCTaBJIEHUE XUMUYECKON (POPMYJIbI HCXOs U3 Ha3BaHUS BEIIECTBA 10 MEKYHAPOIHOM
(MIOITAK) mnu TpuBHaibHOW HOMEHKJIATYpE.

Pemenune npakthyeckux 3aJaHUi MO KiIacCU(UKALMK, HOMEHKIAType M XUMHUYECKUM (QopMmyam
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIAcCOB (yrapHbI Tra3, YIJIeKHCIbIH ra3, aMMUak, raiieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAa U JPYIHX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUYECKUX
BELIECTB, ONPEAENIATH IPUHAIEKHOCTD K KJIaccy.

Hcrounnku xumuyeckoi nadopmaiuu (cpecTs MaccoBor nHpopmanuu, cetb UHTEepHET U ipyTrue).
[Tonck nHdbopMaluu no Ha3BaHUIM, UACHTU(DUKATOpPAM, CTPYKTYPHBIM hopMyliaMm

OK 02

Tema 3.2. Ousuko-
XAMUYECKHE
CBOMCTBaA
HEOPTraHUYECKUX
BEIIECTB

OcHoBHoOe coepxxanue

TeopeTnueckoe o0yueHue

Mertannsl. O6H_[I/Ie (I)I/ISI/I‘{eCKI/Ie A XMMHAYECKHE CBOIicTBa MeTaaoB. CrocoObl MOJIyUCHUA. 3HayeHue
MCTAJJIOB M HEMCTAJIJIOB B IPHUPOAC U KHUBHCACATCILHOCTH YCJIOBCKAa W OPraHU3MOB. KOppOSI/IH
MCTAJIJIOB: BUABI KOPPO3HUH, CII0COOBI 3aIIUThI MCTAJJIOB OT KOPpPO3HUU

Hemeramner. OOmume ¢Qusnyeckue W XHWMHYECKHE CBOMCTBA HEMETAJJIOB. THIHYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeiMHeHU HemeTauioB. KpyroBopoTst
OHOTreHHbBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCUIOOB, KUCIIOT,
COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHUIOB U TMAPOKCHUI0B

IIpakTHyeckmne 3aHATHSA

CocraBneHne ypaBHEHMM XMMHMYECKHUX PEAKLHUH C y4acTHEM IPOCTBIX M CJIOXKHBIX HEOPIaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METaJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aM(OTEpHbIX THIPOKCUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOINX UX CBOKCTBA.

OK 01
OK 02




Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOIYYEHUE U
0e30MacHOe HCIOJb30BAaHWE BAXKHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U TMPAKTUYECKOU
JEATEIbHOCTH YEJI0OBEKA

Tema 3.3. OcHoBHOe co/iep:KaHue 2 OK 01
Unentuduxanus | JlaGopaTopHble 3aHsTHS 2 OK 02
HEOPraHMICCKUX | JTaGopaTopHas pabota «neHTr(UKAINS HEOPTaHHYECKUX BELIECTBY. OK 04
BCIIICCTB Pemmenue OKCIIEPUMEHTAJIbHBIX 3a7a4 II0 XUMHYCCKUM CBOMCTBAM METAJJIOB M HEMETaJIoOB, IIO

pacno3HaBaHUIO U MOITYYEHHUIO COEMHEHUI METAJIOB M HEMETAJLIOB. )

WNnentuduxanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HUX (PU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPH/I-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTpoibHasn o

CBolicTBa HEOPTaHUYECKUX BEILIECTB 1
padora 2

Py0e:xHbIii KOHTPOJIb Ne2 1
Pa3pnen 4. CTtpoeHue 1 CBOHCTBA OPraHU4eCKHUX BelleCTB 26
Tema 4.1. OcHoBHOe conep:kaHne 6 OK 01
Knaccupukamusi, | Teopernueckoe o0y4eHue 4
CTpOCHHE 1 [losiBieHHe 1 pa3BUTHE OPraHUYECKON XMMHH Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOM XMMHUH B CHCTEME ECTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHYECKOE CTPOEHUE KaK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO HX BaJIEGHTHOCTH. )
BELIECTB OcCHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OpraHudeckux coeauHeHunii A.M. byrtieposa.

VYriepoaHslii CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. MI30Mepusi U U30MepHI.

[Tonstne o d¢yHkuuoHansHOW rpynme. Paawkan. I[lpuHnumsl kiaccupuKanmuu OpPraHMYECKUX

coequHeHU. MexnyHapoaHass HOMEHKJIAaTypa W IPHUHLUIBI  HOMEHKJIATypbl OpPraHUYECKUX

coenuHeHuil. [lonsTHE 00 a30TCOIEp)KalIMX COEIUHEHUSX, OHOJOTMYECKH aKTHBHBIX BEIECTBaX 2

(yrmeBomax, xupax, Oenkax ¥ Jp.), BBICOKOMOJIEKYJISAPHBIX COEAMHEHHSIX (MOHOMEp, IIOJIHUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA 2

Homenknarypa OpraHMYeCKHX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBILEHHBIE, HEHACBHIIEHHBIE U

apoMaTHYECKHE YTJIeBOJIOPOAbI, CIIUPTHI, (DEHOINBI, albAETHAbI, KETOHbI, KApOOHOBBIE KUCIOTHI U Ap.) )

CocraBneHrne TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyN OpPraHMYECKHUX BELIECTB OTIENbHBIX
KJIACCOB, WCHOJb3Yysl MX HA3BaHUS 0 CHCTEMAaTHYECKOW M TPUBHAIbHONH HOMEHKJIAType (3THUIIEH,




alleTWIeH, TIHLEpuH, (eHom, (opMalbleruj, YKCyCHas KHUCIIOTa, MIMIUH). Pacdyersl mpocreiiei
(bopMyJIbl OpraHu4eckoi MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHCHUI

OcHoBHoOe coep:kaHue

12

TeopeTnueckoe o0yueHue

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCJUHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJIaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTMUYECKUH psaa v obmas popmyia; U30MEpHUs;
¢du3nuecKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI NOTYUYCHHUS):

— IpeeNbHbIe YIIeBOAOPOAbI (alKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TeTIa B MIPOMBIIIIEHHOCTH U ObITy. CBOWCTBAa MPUPOAHBIX YIIEBOAOPOAOB, HAXOXKICHNE B
IpUPOJE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (QJKEHbl, aJKUHBl W aJKaJAHEHbl) M apoMaTHYeCKHue YTriIeBoaopoAbl. lopeHue
alleTUIeHA KaK HICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JAJIsl CBAPKU M PE3KU METAJJIOB

— KHUCJIOpOACOAepkKallue COeqUHEHHs! (CIIUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAETUIbI
U KETOHBI, JXUpbI, yrieBojsl). IlpakTnueckoe mHpUMEHEHHE STHIEHIJIMKOJS, TJIMIEpHHa, (eHoa.
[Ipumenenune Qopmanpaeruaa, ametaapAeruia, YKCYCHOW KHCIOTHL. Mblla Kak COJIM BBICHIMX
KapOOHOBBIX KHCJIOT. MoloIye CBOHCTBA MbliIa

— a3oTcojepXaliue CcoeluHeHus (aMHHBI M aMHHOKHCIOTHI, Oenku). BblcokomosekynspHbie
COeMHEHUS (CUHTETUYECKHE M OMOJIIOTHYECKU-aKTUBHBIC). MOHOMEp, TOTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus STUIEHa KAK OCHOBHOE HAIIPABJICHUE €TI0 UCIIOJIb30BAHUS.

['eHeTnuecKas CBA3b MEK/1y KJIACCAMU OPTAHUYECKUX COCITMHEHUN

IIpakTHyeckune 3aHATHSA

CBoiicTBa OpraHMYecKMX COEJUHEHUH OTAENbHBIX KJIACCOB (TpPUBHAIbHAs W MEXIyHapoaHas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEeHHU): NIpeieibHble (AJIKaHbl U [UKJIOAIKaHbI),
HernpeebHble (AJIKeHbI, aIKUHBI U alIKaJMeHbl) 1 apOMaTUYECKHE yIIeBOAOPOAbI, COUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPbI, albJETHAbl W  KETOHbl, AaMUHbl M  aMHHOKHCIOTBHI,
BBICOKOMOJIEKYJISIDHBIE COECIUHEHMs. 3aJaHMs Ha COCTaBICHUE YPaBHEHUH XMMHYECKUX PEaKLHUH C
y4acTUEM OPraHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE 10 TPEAJOKEHHBIM IIETOYKaM IpeBpalleHuil),
XapaKTepU3YIOUINX XUMUYECKUE CBOWCTBA OPraHMYECKHUX COEJAMHEHUN OTAENIbHBIX KJIAcCOB, CIOCOObI
UX TOJIy4eHHMs W Ha3BaHME OPraHUYECKUX COEIMHEHUH 10 TPUBHAIBHOW WM MEXIYyHApOIHOU
CHCTEMaTHYECKOW HOMEHKIIATYpe.

Pemenne mnpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUil HAa CBOMCTBA OpPraHMYECKHX
COEJIMHEHUI OTAENbHBIX KJIaCCOB

OK 01
OK 02
OK 04




JlaGopaTopHas padora

2
JlaGopaTtopHnas pabota “IIpeBpalieHus OpraHnYeCKUX BEIIESCTB MPH HArpEeBaHUH'".
[TonyuyeHue 3TUEeHA U U3y4EHHUE €ro0 CBOMCTB. MOenMpoBaHUe MOJIEKYJ U XUMUUYECKUX IIPEBPALLECHUN 2
Ha MpUMeEpe dTaHa, STUJICHA, alleTUIIeHA U Jp.
Tema 4.3. OcHoBHoOE€ coepxxanmne 6 OK 01
Unentuduxauus | Teopermueckoe o6ydenne 4 OK 02
OpTaHMHCCKUX Bbuooprannueckue coenuHenus. llpumeHenune u Ouosnoruyeckas pojib yriaeBogoB. OxucieHue OK 04
BCILICCTB, X VIJE€BOJOB — WCTOYHUK DHEPIMM JKUBBIX OpraHu3smMoB. OOJacTM NPUMEHEHUS AaMHHOKHUCIOT. 1
SHAHCHHC 1 [IpeBpamenust OenkoB mumM B opraHu3me. buonornueckue ¢yHkuuu OenkoB. buonornueckue
TIpHUMCHCHHC B byHKIMM xupoB. Posib oprannyeckoi XMMUHK B pellieHUH Mpo0JieM MUIeBoil 0e30nacHOCTH
OBITOBOM U =
. | PyOeskHbIil KOHTpOJIBL Ne3 1
IIPOU3BOJCTBEHHON
JIESITENbHOCTH IIpakTHYecKue 3aHATHSA D)
YeJioBeKa " =
Ponp opranuueckold XUMHHM B pelICHHMM NPOOIEeM 3HEPreTMYeckord Oe30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3/JaHUH HOBBIX MaT€pHAJIOB, HOBBIX UCTOUYHHUKOB 3HEPTUHU (aJbTEpPHATUBHBIE UICTOYHUKHU
sHepruu). OmacHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHM3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX 2
KJ1acCOB (YTJIE€BOJIOPOABI, CIUPTHI, (EHOJBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANbJIETHIbl U Jp.),
CMBICII TIOKA3aTelIs IPeieIbHO JONYCTUMON KOHIIEHTPAu!
JlabopaTtopHble 3aHATHS 2
JlaGopaTtopHas padora: “VneHTrduKkamnms OpraHMIeCKuX COSTUHEHNN OTACIbHBIX KIacCOB”
Wnentudukanyss opraHn4ecKux COeAMHEHUH OTAETbHBIX KJIACCOB (HA MPUMEpPE abAETHIOB, Kpaxmala,
YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C HCIOJb30BAHMEM HX (U3UKO-XMMHUYECKHX CBOICTB U
XapaKTepHBIX KAauyeCTBEHHBIX peakuuid. JleHaTypauusi Oenka mHpu HarpeBaHuu. LIBeTHbIe peakiuu 2
0enkoB. BO3HUKHOBEHHE AHAJUTHYECKOIO CHTHalda C TOYKM 3pPEHHsS] XUMHYECKHX IPOIECCOB MpPH
NPOTEKAHWU KaUeCTBEHHOMN peakIiuy, MO3BOJISAIOMIEH HISHTH(PHUINPOBATH MPEITI0KEHHBIE OPTraHUYECKHE
BEIIECTBA
Konrpoannas CrpyKTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB 2
padora 3
Pazpeua 5. Kunernveckne 1 TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIuii 4
CxopocTb OcHoBHOe coiep:KaHue 4 OK 01
XHUMHUHCCKHUX TeopeTnueckoe o0yueHue 2 OK 02




peaKiuii. CKOpOCTh PEaKIMy, €€ 3aBUCHMOCTb OT Pa3jiMYHbIX (PAaKTOPOB: IPUPOLI PEATHPYIOIIUX BEUIECTB,
XUMHUECKOE KOHLIEHTPAIlMK PEArupPYIONIMX BEIIECTB, TEMIIEPATYPHl W IUIOINAAM PEAKIMOHHOW ITOBEPXHOCTH.
paBHOBeCHE Temnosie Y3GPEKTH XAMUIECKUX PEAKIIMN. DK30- U SHIOTEPMUUYECKHE, PEAKIIUH.
OGpaTUMOCTh peaknuii. XHMMHYECKOE PAaBHOBECHME M €ro CMENIEHHE IO NEHCTBUEM Pa3IMYHBIX
(axTOpoB (KOHIEHTpAIMs PEAreHTOB WK MPOLYKTOB PEAKIMH, [IaBICHHUE, TEMIIEPATypa) I CO3IaHus
ONTHMAJILHBIX YCJIOBHH IPOTEKaHUs XUMudeckux npoueccos. [Tpuamun Jle Hlatenne
IIpakTHYeckue 3aHATHA OK 01
PellieHre MPAaKTHKO-OPMEHTHPOBAHHBIX 3aJIaHUI HAa aHaiu3 (PAKTOPOB, BIMSIONIMX HA H3MEHEHUE OK 02
CKOPOCTH XUMHUYECKOM PEaKIHH, B T.4. C TIO3UIUI DKOJIOTUYECKH LETECO00PA3HOTO MOBEAEHUS B OBITY
¥ TPYIOBOM JIEATENHHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbsI M OKPYKAKOIIEH IPUPOTHON CPEIbL.
Pemienne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-Illarense A
HAXOK/ICHUsS. HANpaBJICHUs CMENICHUs pPABHOBECHS XHMHYECKOW peakiuu M aHauu3 (akTopoB,
BIIMSIOLINX HA CMENIEHNE XMMHYECKOTO PABHOBECHS
Pazgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe conep:kaHne OK 01
Howusitie o TeopeTuueckoe o0yuenue OK 02
pacTBopax PacTBOpeHHe Kak (U3MKO-XUMHYECKMH mporecc. PactBopbl. CriocoGbl MPUIOTOBJIEHHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBas 108 PacTBOPEHHOro BemecTBa. CMBICH —TIOKasareias MNPeNeNbHO
JIOTTYCTHMO# KOHIIEHTPAIIMK 1 €r0 MCIIOJIb30BAHKUE B OIIEHKE DKOJIOTHYECKOM 6E30MaCHOCTH.
[IpaBusia SKOJOTHYECKH LEJIECOOOPA3HOro MOBEAEHHST B OBITY U TPYAOBOM JEATENLHOCTH B LEISX
COXPAHEHUS CBOETrO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPebl; OMACHOCTh BO3JCHUCTBUS Ha KUBbBIC
OPraHU3MBbI ONIPEJIETEHHBIX BELIECTB.
PelieHre MPaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUK Ha PACTBOPBI, HCIIOJIL3YEMBIE B OBITOBON M
IPOU3BOICTBEHHON JEATEIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOeE coepxxanue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOUCTB PACTBOPOB | JTagopartopHas pabota «[IpUrOTOBIEHHE PACTBOPOBY. OK 04
[IpUroToBIEHHE PACTBOPOB 3aaHHOM (MaccoBOM, %) KOHIEHTpAIUK (¢ PAKTUKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJIENIEHUE CPEJIBI BOAHBIX PACTBOPOB.
PellieHune 3a/1a4 Ha MPUIOTOBJIEHUE PACTBOPOB
IpodeccuoHaNLHO-OPUEHTHPOBAHHOE COIEPKAHME (COAEPIKAHME IPUKJIATHOI0 MOLYJIs)
Paznen 7. Xumusi B GbITY U POU3BOACTBEHHOI I1eATETbHOCTH YeJI0BEKA OK 01
Xumus B OBITY U OK 02

OcHoBHOe co/iep:KaHue




IIpOU3BOJACTB SHHOM
JCATCIIbHOCTH
YCJIO0BCKa

Teopernueckoe o0yuenue

Hogeiimme nocTHKeHns: XUMUYECKONH HAYKH M XUMHUYECKOW TeXHOIOTHU. Poib XuMuu B obecnieueHNH
9KOJIOTUYECKOH, SHEpreTH4ecKoi 1 NuIiieBoil 0e30MacHOCTH, pa3BUTUN MeIULMHEL. [IpaBuia noucka u
aHanmM3a XUMHYECKOW WH(QOpManuu W3 pa3IMyHBIX HCTOYHUKOB (Hay4yHas H y4yeOHO-Hay4yHas
JUTEpATypa, CpesIcTBA MaccoBO MH(opMamy, cetb HTepHeT)

IIpakTHyeckne 3aHATHA

[Tonck m aHanW3 KEHCOB O MPUMEHEHHHM XWMHYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymiei
npodecCHOHANBPHOM ~ NEATEIbHOCTH MO  TeMaM:  BaKHEHMIIHME  CTPOUTENIbHbIE  MaTepuabl,
KOHCTPYKLUMOHHBIE ~MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl g JJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHBbIE BOJIOKHA, HCTOYHHKHA DJHEPrUM, OPraHMYECKUE U MUHEpaIbHbIC
yI00peHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHS.

3amuTa: [lpencraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-JOKIIAIA C IPE3eHTaINeH

OK 04

Py0e:xHblii KOHTPOIb Ne4

IIpome:xyToyHasi arrecTanus B ¢popme 1 PpepeHIIUPOBAHHOIO 3a4eTa

Bcero:

78




3. YCJI10BUSA PEAJIMBALIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM IUCHUATIINHBI

3.1. TpeOoBaHMsA K MUHHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneuYeHH 0
OO6opynoBanne y4ye0HOro kaOuHeTa (HArJsIAHBIE MocoOuMs): mebOenb, JOCKa, MeEIl,
HaTJISIHBIE TTOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJIHII, TUTAKATOB), KOJUICKIUS TOPHBIX MOPOI U
MUHEpaIoB, yueOHble (puibMbl, HU(POBbIE 00pa30BaTEIbHBIE PECYPCHI.
Texnuueckue cpeacTBa 00y4eHHS: KOMIIBIOTED C YCTPOMCTBAMHU BOCHPOMU3BEACHUS
3ByKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OHKPaHOM, MYJIbTUMEIMIHAs JOCKa, YyKa3Ka-
Ipe3eHTep AJIS MPE3CHTALIHA.

3.2. UnpopmannoHHoe o0ecniedyeHre peain3aluu NporpaMmbl

OCHOBHBIE UICTOYHUKH:
1. Tabpuwdmsn O.C. Xumusa. 10 xmacc. baszoBeiii ypoBenb. Yueonuk PI'OC.: [Tekct] /
O.C.I'abpudnsn, N.I'.Octpoymos. - M.: AO «U3znatensctBo «IIpocBemenue», 2023. — 240 c.-
https://www.labirint.ru/books/690240/
2. CnagkxoB C.A., I'abpuansan O.C. OctpoymoB WU.I'. Xumusa. 11 kmacc. ba3oBelii ypoBeHb.
Vueonuk ®I'OC.: [Tekcr] / CmankoB C.A., O.C.I'abpudnsn, N.I'.Octpoymos. - M.: AO
«M3natensctBO «IIpocBemmenue», 2023. — 240 c.- https://www.labirint.ru/books/690240/
3. Epemun B. B., JIpo3noB A. A., Kyspmenko Hukonait Eroposwnu., JIlyaua B. B. Xumvmua. 10
kiacc. YrayOnennsiii yposenb. Beptukans. ®I'OC [Tekcer] / nox pen. Jlyauna B.B. — M.: AO
«MznarensctBo «IIpocBemenue/ Apoday, 2023. - https://www.labirint.ru/books/424728/
4. Epemun B.B., Ky3smenko H.E., [/IpoznoB A.A., Jlynun B.B. VYrnyOneHHblii ypOBEHb.
Beptukans. ®I'OC [Tekct] / mox pen. Jlyanna B.B. — M.: AO «U3narensctBo «IIpocBemenne/
Hpodar, 2023.

JlomoTHUTETbHBIE UCTOYHHKH:
1. Tabpudmsa O.C. EctectBo3Hanue. Xumus: yd4eb. Uil CTYI. YUPEXKICHHM cpei. mpod.
Ob6pazoBanust [Tekcr]/ O.C.I'abpuansa, W.I.OctpoymoB. -  M.: H3narenabckuii LEHTp
«Axanemus», 2021. — 240 c.
2. Xwumus g npodeccHii U crenrualbHOCTEH eCTECTBEHHOHAYYHOTO MPOGMIIsl: YYeOHUK st
CTynA. yupexaeHuit cpen. mpod. ooOpazoanusi [Tekct]/ [O.C.I'abpudnsn, W.I'.Octpoymos,
C.A.Cnaaxos] ; mox pen. O.C. I'abpuansan — M.: Uznat. uentp «Axagemus», 2020. — 400 c.
3. Epoxun EM. Xumus anga npodeccuii M cneuMaIbHOCTEH  TEXHUYECKOTO U
€CTECTBEHHOHAYYHOT 0 Mpoduieil: yueOHUK Ui CTy[. yupexaeHuit cpea. npod. OO6pazoBaHuUsL.
[Texct] / FO.M.Epoxun, .B.KoBanesa. — M.: 3nat. nentp «Axamemusi», 2019. — 496 c.
4. Kum, A. M. Oprannueckas XxuMus [DIEKTpOHHBIN pecypc]: yuebHoe mocobue. [Tekcr]/
AM. Kum. — DnekTpoH. TekcToBble aaHHbIe. — HoBoCcuOMpck: CHOMPCKOE YHHUBEPCUTETCKOE
uznarensctBo, 2017. — 844 c¢c. — 978-5-379-02004-0. — Pexum  pgocryna:
http://www.iprbookshop.ru/65281.html Pexum J0CTyMa:
http://www.studentlibrary.ru/book/ISBN9785970434406.html
5. Bacunesckas, E. 1. Heoprannyeckas xumusi [DIeKTpOHHBIH pecypc]: ydeOHoe mocolue.
[Tekcer] / E. W. Bacunesckas, O. U. Ceuxo, T. JI. [lleBrioBa. — DMEeKTPOH. TEKCTOBBIC TaHHBIC. —
Munck: Pecniybnukanckuii HHCTUTYT npodeccuoHanbHoro odpazosanus (PUIIO), 2019. — 248
c. — 978-985-503-488-0. — Pexxum noctymna: http://www.iprbookshop.ru/67664.html
6. Tabpuensu O.C., OctpoymoB WN.I'. Xumus amst mpodeccuit U CneruaibHOCTEH COIMaIbHO-
SKOHOMHMYECKOTO M T'YMaHUTapHOTO Mpoduiei: ydeOHUK A CTYH. YUpexKIeHUH cpend. mpod.
obpazoBanus. [Tekct] / O.C. I'abpudisan. - M.: U3nat. nentp «Axkanemusi», 2019.- 240 c.



https://www.labirint.ru/books/690240/
https://www.labirint.ru/books/690240/
https://www.labirint.ru/authors/66482/
https://www.labirint.ru/authors/83564/
https://www.labirint.ru/authors/74367/
https://www.labirint.ru/authors/22766/
https://www.labirint.ru/books/424728/
http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/67664.html

7. Epoxun FO.M. Xumus: 3agaun U ynpakHeHus: y4el. mocodue /uis CTy. YUpeKICHUN Cpe.
npod. oopazoBanus. [Tekcr] / KO.M. Epoxun. -- M., «IIpocsemenue», 2021.

8. XamuroBa, A. U. Opranuueckas xumus ans crygaeHtoB CIIO [DnexTponHslil pecypcl:
yuebHoe mocobue. [Tekcr] / A. U. XamurtoBa, T. E Byceiruna, JI. P. Caduna. — DnekTpoH.
TekcToBble  JnaHHble. — Kaszanp:  Ka3zaHCckMii  HAMOHAJIBHBIA  MCCIIEOBATEIbCKUN
TeXHOJIorTn4eckui yHusepcurer, 2020. — 172 c. — 978-5-7882-1938-7. — Pexum nocrymna:
http://www.iprbookshop.ru/80239.html

9. Xumus [DnexkTpoHHBIN pecypc]: yueOHoe mocobue. [Tekct] /; coct. I'. 0. Boctpukona, E.
A. XopoxopauHa. — OIEKTPOH. TEKCTOBble JaHHble. — Boponex: Boponexckuii
rOCy/AapCTBEHHBIA apXUTEKTYPHO-CTpOoUTeNnbHbIN yHUBepcuTet, ObC ACB, 2019. — 92 ¢. — 978-
5-890040-579-1. — Pesxxum noctyna: http://www.iprbookshop.ru/59133 . html

DNEeKTPOHHBIC U3IAHUS:

MuHnucrepcTBO HayKH u BBICIIETO o0Opa3oBaHus Poccniickoit denepannn
(https://minobrnauki.gov.ru)

®enepanbublil nopran "Poccuiickoe odpazoBanue” (http://www.edu.ru/)

Nudopmannonnas cucrema "EnuHoe OKHO JocTyma K oOpa3oBaTenbHBIM —pecypcam”
(http://window.edu.ru/)

Enunas komnexmus nudpoBeix oOpazoBatenbHbIX pecypcoB (http://schoolcollection.edu.ru/)
®denepasibHbII LHEHTP UHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru/)

O6pazoBarenpHbiil moptan "Yueba" (http://www.ucheba.com/)

"Obpa3zoBanue Ha pycckoM" (https://pushkininstitute.ru/)

Hayunas snexrponnast 6ubnuorexa (HOB) (http://www.elibrary.ru)

Hanmonanenas anekrponnas 6ubnuoreka (http://H30.pd/)

KubepJlennnka (http://cyberleninka.ru/)

Crnosapu u snnuknonenuu (http://dic.academic.ru/)

OBC «Jlanp» https://e.lanbook.com/

OBbC «¥Opaiit» mns CIIO https://urait.ru/



http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/59133.html
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://schoolcollection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://cyberleninka.ru/
http://dic.academic.ru/
https://e.lanbook.com/
https://urait.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

KoHTpons u oOleHKa pe3ylnbTaToB OOyYEHHUS OCYIIECTBIIACTCS IMperojaBaTesieM B
nporiecce MPOBEIACHUS MPAKTUUECKUX 3aHATHIA M J1a00paTOpHBIX paboT, TECTUPOBAHMSA, a TAKXKE

BBIITIOJTHEHUA O6y‘-IaIOHII/IMI/IC5I HHIAWBHUIYAJIbHBIX SaﬂaHHﬁ, ITIPOCKTOB, I/ICCJ'IGI[OBaHI/II\/JI.

Pesynbrarel 0OydeHHs OMpenessioT, YTO OOydarmuecs OJDKHBI 3HAaTh, IOHUMATh W
JIEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YUYEHUS TUCLHUIIIINHBI.

s dbopMupoBaHusi, KOHTPOJIA U OLEHKU Pe3yIbTaTOB OCBOCHUS YUeOHOM TUCIUIINHBI
UCIIONIB3YETCS] CUCTEMA OLIEHOUHBIX MEPOIPUSATHI, MPECTaBIIAIOMAs COO0NH KOMITJIEKC Y4eOHBIX

MEpONPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu O0y4deHHs M CHOPMYJIUPOBAHHBIX C Yy4ETOM

OI'OC COO (mpeametnsie pe3yibratsl o aucuuiuinne) u @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtat 00yyeHust Tumt oueHOqu -
MeponpusATHIA
I | OcHoBHOE conepxkanue
1 Paznen 1. OcHoBBI @opuyposarr,
0a3oBble NOHATHS U
CTPOCHUS BellecTBa
3aKOHbI XUMUH
1.1 |OK 01 CrtpoeHne aToMOB CocrtaBnsarb xumudeckue |1. Tect «CTpoeHne aToMOB
XUMHUYECKUX JIEMEHTOB |(DOPMYJIbI COSMHEHHUI B |XUMUYECKUX FIIEMEHTOB U
U IPUPOJa XUMHUECKON |COOTBETCTBUU CO PUPOJA XUMHUECKOU CBS3MW.
CBSI3U CTEIIEHBIO OKUCIICHUS 2. 3agauu Ha COCTaBIIEHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXO/JIS U3 BAJICHTHOCTU U |JBYXaTOMHBIX COSUHEHUN
AIEKTPOOTPHUIIATEIIBHOCTU |(OKCHUIOB, CYTb(UIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha MCIIOJIbL30BaHUE
XUMUYECKOW CUMBOJIMKH U
Ha3BaHUU COEIUHEHUH IO
HOMEHKJIAType MEKTyHapOJHOTO
CO03a TEOPETUYECKON U
MPUKJIAJHON XUMUU U
TPUBUAIILHBIX Ha3BAHUU TSI
COCTaBJICHUSI XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
coeMHeHul (OKCUIOB,
Cynb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB
1.2 [OK 01 IIepnonnueckuil 3akoH 1| XapaKTepu3oBaTh 1. Tect «Metamnueckue /
OK 02 tabmuma J{.U. XUMHYECKHE JIEMEHTHI B |HEMETaJINYECKHUE CBOMCTBA,
Meneneena COOTBETCTBHUU C UX AIEKTPOOTPUIIATEIIBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JICKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBUE C UX JIEKTPOHHBIM




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOonpPUATHI

J.. Menneneera

CTPOEHUEM M TOJIOKEHHEM B
MEePUOIUYECKON CUCTEME
XuMu4Yeckux 3yemenToB .M.
Menneneesay.

2. IlpakTnueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U EPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCIMHEHMI B COOTBETCTBUM C
nonoxenueM llepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTEepU3alUI0 XUMHUECKUX
37eMEHTOB: «MeTamindyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPULIATEBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOECHUEM U TMOJOKEHUEM B
MEPUOJNYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.. Mennaeneea»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuid

KonTpoasnasi padora
«CTpoeHue BeniecTa u
XUMHYECKHE PeaKmun

2.1

OK 01
OK 04

Tumnel XUMHUYECKUX
peakuui

CocTaBiiTh peakuuu
COC/IMHEHNS, Pa3JIOKCHN,
oOMeHa, 3aMeIleHNS,
OKHCIIUTEIIFHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBieHUE
YpaBHEHUU peaKIUii:

— COEUHEHMS], 3aMelleHus,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENHHO-
BOCCTAaHOBUTCIIbHBIX pCaKL[I/Iﬁ C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaCChI
BEIECTBA WIIH 00BEMA

ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce Wik 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpusTHii
peaKuy BEMIECTB; pACYETHI
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
IPUMECH
2.2 ONEKTPOIUTHYECKAS CocraBisTh ypaBHEHHUS 1. 3ananus Ha cocTaBlIeHHE
JUCCOLMAIMSA U MOHHBIA |XUMHUYECKHUX PEAKIIMU MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peaxkiuil C y4acTueM KUCJoT,
y4acTHEM OCHOBAaHUH U COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl
2. JJabopartopnas padota "Turbl
XUMHYECKUX peakiui”

3 Paznen 3. Crpoenne u |(HUccaenoBath crpoenue u|KonTposabHas padora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKHUX
HEOPraHu4ecKux HEOpPraHU4ecKHuX BelleCTB)

BelleCTB BeLIECTB
3.1 |OK 01 Knaccudukanus, Knaccugunuponatsb 1. Tect «Homenknatypa u
HOMEHKJIATypa U HEOpPraHUYECKUE Ha3BaHHWE HEOPTaHUUYECKUX

CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKOMN
(bOopMyITBI HCXO/S U3 HA3BAHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agaun Ha pacyeT MaccoBOM
J10J11 (MacChl) XUMUYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMeCH).

3. [IpakTrueckue 3agaHus 1Mo
KJaccuuKanu, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTryeckue 3a1aHus Ha
ONPEAEIEHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBSI3U U THTA KPUCTAIUTMYECKON
pelIeTKH




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpusTHii
3.2 |OK 01 OUBUKO-XUMHYECKUE YcranaBiuBaTh 1. Tect «Ocobennoctn
OK 02 CBOICTBa 3aBUCUMOCTH (hPU3UKO- XHMHYECKHX CBOHCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOICTB KHUCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U COJICH.
OT CTPOEHUSI aTOMOB U 2. 3aaHus HA COCTaBJICHUE
MOJEKYJI, a TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKLUN
KPUCTAJUTMUECKOM C YYaCTHEM IPOCTHIX U CII0KHBIX
pelIeTKH HEOPTraHUYECKHUX BEIIECTB:
OKCHJIOB METAJVIOB, HEMETAJIJIOB U
aM(OTEepHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THJIPOKCHJIOB, HEOPTaHUYECKUX
CoJIeH, XapaKTepU3YIOIUX UX
CBOMCTBA M CIIOCOOBI MOJTyUEHHS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHus Ha
CBONCTBA U MOJIYYEHUE
HEOPraHMYECKUX BEIIECTB
3.3 [OK 01 Wnentuduxanms HccnenoBats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHBIC PEAKIIUM  |3aJaHUSI IO COCTABJICHUIO
OK 04 BEIIIECTB HEOPraHWYECKUX BEUIECTB |XUMHUYECKUX PEaKIUi C y4aCTUEM
HEOPraHMYECKUX BEIIECTB,
WCTIONB3YEMBIX JIJISl UX
UACHTU(DHUKAITIH.
2.Jlaboparopnas paboTa:
“Unenruduxarms
HEOPTraHWYECKHUX BEIIECTB”
4 Pa3nen 4. Ctpoenue u |HccaenoBath ctpoenue u | Konrpoabnas padora
cBoiicTBa cBolicTBa opranunyeckux |«CTpoeHue u cBoiicTBa
OpraHnYyecKux BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumupoats 1. 3agaHus Ha cocTaBIEHUE
CTpOCHHE U OpraHMYEecKHe BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH 10 TPUBHUATLHON WITH

OpraHn4C€CKuUX BCIICCTB

CTpOCHHEM

MEKTyHapOAHON
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3agaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyI
OPraHUYEeCKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOonpPUATHI

3. 3agauu Ha onpeneNeHne
npocrenten GopmyITbl
OPraHUYeCKOI MOJICKYJIbI, UCXOIS
U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKUX
COCTUHEHUN

YcranaBauBaTh
3aBUCUMOCTH (PU3UKO-
XHMHYECKHX CBOHCTB
OpPraHWYECKHUX BEIIESCTB OT
CTPOEHHS MOJIEKYT

1. 3agaHus HA COCTABJICHHE
YpPaBHEHUN XUMHUUYECKUX PEAKIUN
C y4acTHEM OPraHUYECKHX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi Ha COCTABJICHHE
YPaBHEHU XMMHUYECKUX PEAKLUU,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUN 1
TEHETUYECKOH CBSA3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3agaun no
YpPaBHEHUSAM PEAKIINI C yyacTUEM
OpraHUYECKHUX BEIECTB.

4. JIaboparopnas padota
“IIpeBpamieHuss OpraHU4eCKUX
BEILIECTB IpX HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

UNnentudukanus
OpraHUYECKUX BEIIECTB,
HX 3HAYECHHUE U
MIPUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJ0BeKa

Hccnenosath
KaueCTBEHHBIC PEAKIINU
OpraHUYECKUX
COeIMHEHMUI OTAEIbHBIX
KJ1aCcCOB

1 .IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUS 110 COCTABIICHUIO
XUMHYECKUX PEAKIUN C y4acCTUEM
OpPraHMYeCKUX BEIIECTB, B T.4.
MCIIOJIb3YEMBIX JUISl KX
uaeHTU(GHUKAIHN B OBITY U
MPOMBIIUIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unentudukarysi OpraHnIecKux
COeUHEHUN OTAEILHBIX KJIacCOB”

Paznen 5.
Kunernueckne n
TePMOJAUHAMHUYECKHUE
3aKOHOMEPHOCTH

Xapakrepu3zoBathb
BJ/IMSIHUE PA3JIMIHBIX
¢akTopoB Ha
paBHOBecHe U CKOPOCTh




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpHuATHIA
NPOTEeKaHUs XHMHYECKHX peakuui
XHMHMYECKHX peaKuuid
5 |OKO0l CkopocTh XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuyil. XUMUYECKOE |BIMSHUE KOHLUEHTPALUU |TEOPETUYECKUE 3aJaHUs HA
paBHOBECHE pearupyromux BeecTB U [aHanu3 (pakTopoB, BIUSIOMINUX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMUYECKHUX PEaKIUn peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuuna Jle-
KOHLIeHTpauuu Bewects, |Lllarense mist HaxXoXaeHUs
pEeaKLMK Cpeibl U HaIlpaBJICHUsl CMEUIECHUS
TEMIIEPATYPbI HA pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIlEHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pasnen 6. PacTBopbl PacTBOPHI C 32IaHHBIMU
XapaKTepUCTHKAMH
6.1 [OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOpPOB.
2. [TpakTUKO-OpHUEHTUPOBAHHbBIE
pacyeTHbIE 3a1aHUs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yEMbIe B OBITOBOW U
IIPOM3BOJCTBEHHOMN AESITEIBHOCTH
4esioBeKa
6.2 |OK 01 HccnenoBanue cBoiicts |HccnenoBats pusuko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XUMUYECKHE CBOKWCTBA “ITpuroroBieHue pacTBOPOB”
UCTHUHHBIX PaCTBOPOB

II | IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEPKAHME (COAepKaHUEe NPUKJIATHOIO0 MOAYJIA)

7 Paszpnen 7. OuenuBath nocJjieacTeus [3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oynyuueii npogeccuoHAIbHON
NMPOU3BOJACTBEHHOM NPOU3BOJICTBEHHOM AeSITeJIbHOCTH)

AeATeIbHOCTH JAeSITeJIbHOCTH Ye10BeKa
YyeJI0BeKa (R (1% 700070%0
IKO0JIOTHYECKOI

0€30mMacHOCTH




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpusTHii
OK 01 Xumusi B OBITY U OuenuBath nocnenacteus |Keiic (¢ yaerom Oymymieit
OK 02 MIPOU3BOCTBEHHOM OBITOBOM U npodeccCuoHaIbHON
OK 04 JEATEIIbHOCTH Y€JIOBEKA |MPOU3BOJCTBEHHOMN JIEATEITLHOCTH)
OK 07 NEeSITEIbHOCTH YesioBeKa ¢ | Bo3Mo)kHbBIE TeMBI KEHCOB:

HO3UIUN DKOJIOTUYECKON
0€30I1aCHOCTH

1. IToTermienue KiIuMara u
BBICBOOOYKIEHHE Ta30BBIX
TUAPATOB CO JIHA OKeaHa.

2. Bynyuie maTepuansl ajisi aBua-
, MAIlIMHO- ¥ TIPUOOPOCTPOCHHSI.

3. HoBele maTepuanbl AJist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENbHBIX IPENapaToB




