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1. ITACITOPT ITPOI'PAMMBI YUEBHOU JUCILATIJIVHBI
XUMUHUA

1.1. O6aacThr NpUMEeHEHHsI POTrPAMMBbI

[Tporpamma yueOHOM AUCUUTUIMHBI XUMUS SBIISICTCS YaCThIO OCHOBHOM MPOo(decCHoHaIbHOM
obpazoBarenbHOl Tporpammsel B cooTBeTcTBHE ¢ @I'OC CIIO 08.02.01 CTtpoutenbcTBo u
JKCIUTyaTalus 31aHUA U COOPYKEHUIN

1.2. MecTo y4eOHO# AUCHUIIUHBI B CTPYKTYpe 00pa3oBaTe/bHOM NPOrpaMMbl: sBIsieTcst 0a30BOH
JUCLUIUIMHON 00111e00pa30BaTesIbHOM MOATOTOBKU U M3y4aercs B 1,2 cemecTpax

1.3. Hean u 321241 y4eOHOM JMCHUILIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHUSA y4eOHOM

AUCHUILINHBI.

B pe3ynbrate ocBoeHUs yueOHON AUCHUILIMHBI 00yUYaIOLIMICs JOIKEH 3HATD!

o Ba)KHeHlIIMe XMMHYECKHE IOHATHS: BEIIECTBO, XMUMHUYECKUH 3JIEMEHT, aTOM, MOJEKYJa,

OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJSIpHAs MacChl, MOH, aUIOTPONMs, M30TOIBI, XUMHUUYECKAsI CBA3b,

ANEKTPOOTPHULIATEILHOCTh, BAJIEHTHOCTb, CTEIEHb OKMCIEHHUS, MOJIb, MOJISIpHas Macca, MOJISIPHBII

00beM Ira3000pa3HbIX BEIIECTB, BELIECTBA MOJEKYJISPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHUS, PACTBOPHI,

ANEKTPOJIUT U HEINEKTPOJIUT, DJIEKTPOJUTHYECKAs] TUCCOLMAIUSA, OKHUCIUTEIb U BOCCTAaHOBUTEID,

OKHCJICHHE W BOCCTAHOBJICHUE, TEIUIOBOH 3((PEKT peaKIiu, CKOPOCTh XMMUYECKON PEaKINy, KaTains,

XMMHUYECKOE paBHOBECHUE, YIIIEPOJHBIN CKeleT, (QyHKIMOHAIbHAS IPYIIa, H30MEpHsl, TOMOJIOTHUS;

e OCHOBHbIC 3aKOHBI XMMHMH: COXPAaHEHHUS MacChl BEILECTB, IIOCTOSHCTBA COCTaBa BELIECTB,

[Iepnonnueckuit 3akon [[.1. Menneneena;

® OCHOBHbIC TEOPHH XMMMH; XUMUYECKOW CBSA3M, DIEKTPOJUTUYECKOW NHCCOLUALMM, CTPOCHHS
OpPraHMYECKUX U HEOPraHUUECKUX COEANHEHMUIA;

e BakHelillMe BellecTBA W MaTepHAJIbl: Ba)KHEHIINE METaJIbl M CIUIaBbl; CEpHas, COJISIHas,
a30THasl U YKCYCHasl KHUCIJIOTBI; OJaropo/iHble Ta3bl, BOAOPOJ, KHUCIOPOJ, T'aJIOTEHBbl, LIEIOYHbIE
METaJUIbl; OCHOBHBIE, KUCJIOTHBIE U aM(pOTEPHbIE OKCU/IBI U TUAPOKCHIBI, LIIEIOYH, YITIEKUCIbIN U
YTapHBIN Ta3bl, CEPHUCTBIN a3, aMMHakK, BOJA, IPUPOIHBIN a3, METaH, 3TaH, 3THJICH, alleTUJIEH,
XJIOpUJ HaTpus, KapOOHAT M THUJpOKapOOHAT HaTpus, KapOoHaT U ¢docdaTr Kanblus, OEH30I,
METAaHOJI U 3TAHOJI, CJIOXKHBIE 3(UPBI, KUPbI, MbLJIa, MOHOCaxapuisl (TJHOK03a), TUCaXapu.bl
(caxapo3a), monHcaxapuibsl (Kpaxmal ¢ IEUII0JI03a), AaHWINH, aMHUHOKHUCIOTBI, O€KH,
HCKYCCTBEHHBIE U CHHTETUYECKUE BOJIOKHA, KaydyKH, IIIaCTMACCHI;

B pesynprare ocBoeHUS y4eOHOW NUCIMIUIMHBI O0YUYaIOIIMICS T0HKEH YMeTh:

®  HAa3bIBATh: U3yUYCHHBIE BEIIECTBA MO TPUBHAIILHON MJIM MEXIYHAPOIHON HOMEHKIIATYpPE;

e omnpeaeJsiThb: BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHUX 3JIEMEHTOB, THUIl XUMUYECKOU
CBSI3U B COCJMHEHUSX, 3apsj] MOHA, XapaKTeP CPeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX U
OPTaHWYECKUX COCAMHEHUH, OKUCIUTENh U BOCCTAHOBUTENh, TPUHAJIC)KHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTraHUYECKUX U OPraHUYECKUX COCAMHEHUI;

®  XapaKTepW30BaTh: 3JIEMEHTHI MajbIX MEPUOJOB MO UX NosoxkeHuto B [lepuoguueckoil cucreme
JA.N. MenneneeBa; o0mme XHMHYECKHE CBONCTBA METAJJIOB, HEMETAJNIOB, OCHOBHBIX KJIacCOB
HEOPTraHWYECKUX W OPTraHWYECKHX COEAMHEHUH; CTPOCHHE M XMMHYECKHE CBOMCTBA M3yYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX COECTUHEHUN;

e O0BSICHATH: 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT MX COCTaBa W CTPOEHUsS, MPUPOJTY XUMHUUYECKON
CBS3M (MOHHOM KOBAJICHTHOM, METAJUIMYECKOM ¢ BOJOPOJHOM), 3aBUCUMOCTH CKOPOCTH
XUMHYECKOHN peakIny U TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

¢  BBINOJHATH XMMHUYECKHI IKCIEPUMEHT: 0 PACIO3HABAHUIO BAKHEUITUX HEOPTaHUYECKHX U
OPraHUYEeCKUX COCTUHECHUM;

NPOBOUTH: CAMOCTOSTEIHHBIA TOUCK XUMUYIECKON HH(POPMAIIUHU C UCTIOTH30BAHUEM PA3ITUIHBIX

MCTOYHUKOB (HAY4YHO-TIOMYJISPHBIX M3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);



UCIOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMHM [ 00pabOTKM M Iepefadyd  XUMHYECKOH
nHGOpMalLUU U €€ IPEeACTaBICHUs B Pa3IMuHbIX (popmax;

CBSI3bIBAThH: N3YUYEHHBIN MaTepuai co CBOeH MpoheCCHOHATBLHON AEATEIIBHOCTHIO;

pelaTh: pacyeTHbIC 334y 110 XUMUYECKUM (OpPMYJIaM U YpaBHEHHSIM;

HCNOJIb30BATh NPUOOPETEHHbIE 3HAHUA M YMEHUSI B NPAKTHYECKOH J1eATeIbHOCTH W
IOBCEIHEBHOH JKH3HU.

111 OOBSICHEHUS] XUMHUYECKHUX SIBJICHUH, IPOUCXOIAIINX B IPUPOJIE, OBITY U Ha IPOU3BO/ICTBE;
ONpEEICHUsI BO3MOKHOCTH IIPOTEKaHUS XUMUYECKUX IIPEBPALLCHUM B PA3JIUYHBIX YCIOBUAX U
OLICHKH HX IOCJIECICTBUM;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEIECHUS B OKPYKAIOLIEH CPELE;

OLICHKH BJIUSHUA XUMHYECKOIO 3arpsA3HEHUs OKPYXKAIOIIEH Cpelbl Ha OPraHu3M 4eJOBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

O0e3omacHOro oOpalleHuss ¢ TOpPIOYMMU W TOKCHMYHBIMH BEIIECTBAMHM M JIAOOPATOPHBIM
000pyZI0BaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3aIaHHON KOHIIEHTPAIMH B OBITY M Ha TIPOU3BOJICTBE;

KPUTHYECKOW OILIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(OPMAIUH, IMOCTYHAIOIIEH M3 pPa3HbBIX
HMCTOYHMKOB.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUIIINHBI
OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET:
78 akageMHYECKHX YacoB, U3 HUX:
78 akaieMHYECKUX YaCOB — ayIMTOPHBIC 3aHSITHS,

2.1. YueOHO-TeMAaTHYECKHUI MJIAH Y4eOHOH AU CHUTINHBI

Buabl yueOHoit
padoTkI,
BKJIIOY A Dopmbl
CaMOCTOSITEIbHYIO TEKyIero
padoTy CTy1eHTOB KOHTPOJIA
e } S Tpya0eMKOCTh ycneBaeMoCTH
o/ HanmeHnoBanue pa3aesioB, TeM y4eOHOM 9 8 uacax (no pasoenam
I AUCHHUIIMHBI z o | o OUCYUNTIUHBL)
o s |z ®opma
S8 387 O | MPOMEKYTOUHOi
% E E g5 & & aTTecTAlNN
S| E S § & (no cemecmpam)
= |
Paznen 1. O6mas u Heopranuveckas 1 18 14| 2
XHUMHUS
1 | Tema 1.1 OcHOBHBIC MOHATHS U 3aKOHBI 1] 2 2
Tema 1.2 Tlepuoamueckuii 3akoH u [lepuoan-
2 | yeckas cucreMa XuMHUYecKux siemenToB .M. | 1| 2 2
MemnyieneeBa, TeOpHs CTPOSHUS aTOMA.
3 | Tema 1.3 Ctpoenue BemiecTa 1 > 2
4 Tema 1.4 Boga. PacTtBopbl. DnekTponntuyec- 1 >
Kasi IUCCOLIMAIN 2




5 | Tema 1.5 Knaccudukanus HeopraHudeckux | 1 | 2
COCIMHEHUN U UX CBOICTBA
6 Tema 1.6 Xumudeckue peakiuu 1 2 2
7 Tewma 1.7 I'unponu3s conei 1 2 2
8 | Tema 1.8 OkucnuTEeIbHO-BOCCTAHOBUTENBHBIC | 1 | 2 2
peakiuu.
9 | Tema 1.9 MeTaiabl 1 HEMETAJLIBI 2
Hroro 3a 1 cem. 18 14 KOHTPOJIbHASA
pabora
Paszgen 2. Opranuueckass XuMus 2| 22|18
1 Tema 2.1 Ilpeamer opraHuYecKOd XUMUHU. > 2 >
Teopust CTpOCHUST OPraHUYCCKUX COCTUHCHHMA
2 | Tema 2.2 TlpenenbHbie yrieBOAOPOIbI. 2| 2 2
3 Tema 2.3 DTHIEHOBBIE, JUEHOBEIE, allETHIIE- >
HOBBIE YTJIEBOJIOPOJIBIL. 2
4 Tema 2.4 ApomaTudecKue yrieBOJI0PO/IbI. 2 2 2
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB
5 | Tema 2.5 I'mapokcuibHbIE COSAMHEHUS 2| 2 | 2
6 | Tema 2.6 Anpneruasl U KETOHBI 2| 2 2
7 Tema 2.7 KapOOHOBBIE KUCIIOTHI H UX > 2 5
MPOU3BOJTHBIC
8 | Tema 2.8 YrueBousl 2| 2
9 | Tema 2.9 AMHMHBI, aMUHOKHCIIOTEI, OCJIKH 2| 2 2
10 Tema 2.10 AzoTrconeprkaimue reTepoLUKIn- > >
YecKue coeqrnHeHusI. HyKIeMHOBBIE KUCIOTHI 2
1 Tema 2.11 buonorudecku axTHBHEBIE > 2 >
COCIMHCHUS
Hroro 3a 2 cem. 22 JAndppepenunpo-
18 BaHHbIH 3a4eT,
HHIMBUAYAJIb-
HBIH NPOEKT
HUTOIO: 40 | 32 KonTpoubnas
padora,
auddepenuupo-
BAaHHBIH 3a4erT,
HHIUBUAYAJb-
HBbIH MPOEKT
2.2. HauMeHoBaHMe U KPaTKOe CoiepKaHue JeKIMii
Hcnoab3oBaHue
No HaumeHnoBaHue pa3aeioB U TeM Y4eOHOI THCHUNIHHBI, AKTHBHBIX H Yack
HX KpaTKoe coJep:KaHue HHTEPAKTUBHBIX
¢opm
1 | Pasnen 1. O6mas m HeopraHu4yecKass XUMHS
Tema 1.1 OcHOBHbBIC MOHSITHS W 3aKOHBbI. Ywmenne | “CKUIA-Occena 2
JlaBaTh ONpENICJICHUE M OINEepPUPOBATh OCHOBHBIMH XH-




MUYECKMMHU  INOHATUAMHU. DOpMYIMpPOBAHHE  3aKOHOB
COXpaHEHHs MacChl BEUIECTB M IIOCTOSHCTBA COCTaBa
BEULICCTB.

Tema 1.2 Ilepuoauuveckmii 3axkon u Ilepuoamueckas
cucremMa xuMuueckux 3jementoB .M. MenaeseeBa,
TeOpUsi CTPOEHHS] AaToMa. YCTaHOBKA HBOJIOILMOHHOMN
CYIITHOCTH MCHJICJICEBCKOM U COBPEMEHHOH (POpPMYITHPOBOK
nepuoanueckoro 3akona JI. M. Menneneea. OObscHEHUE
(U3UYECKOTO CMBICTIA CHMBOJIMKY TTEPHOUICCKON TaOIHIIBI
xuMuueckux 3yeMeHToB J[. M. MenpaeneeBa (HoMepoB 3iie-
MEHTa, NepHojJia, TPYNIbl) W YCTAHOBKA MNPUYUHHO-
CJICJACTBEHHON CBSI3M MEXIYy CTPOCHHEM aromMa H
3aKOHOMEPHOCTSIMH H3MEHEHUsI CBOMCTB JJIEMEHTOB U
00pa30BaHHBIX HMMH BEHIECTB B TNEPHOJAX M TPYIIIAX.
XapakTepucTuKka 3JIEMEHTOB MaJIbIX MEPUOJOB MO HUX
nosnoxkeHuto B [lepuoanueckoii cucrteme /[. . Menpaeneena

Tema 1.3 CrpoeHue BeulecTBa. YCTaHOBKAa 3aBUCHUMOCTHU
CBOICTB XUMHUYECKHX BEIIECTB OT CTPOCHUS aTOMOB
00pa3yroIuX UX XUMUYECKHX JJIEMEHTOB. XapaKTepPUCTHKA
BaXHEHIIINX TUIMOB XUMUYECKUX CBSI3€H U OTHOCUTEIHHOCTHU
ATOM TUIIOJIOTHH.

Tema 1.4 Boma. PacrBopbl. DieKkTposuTHYecKasi
auccouranmsi. DopMynupoBKa OCHOBHBIX  IOJIOKECHHM
TEOPUHU 3IEKTPOIUTUYECKON U CCOLIAIINT u
XapaKTEPUCTUKA B CBETE ATOW TEOPHH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COETMHEHMII.

Tema 1.5 Knaccupukanuss HeOpraHu4ecKMx coeinHe-
HHMH U UX cBoiicTBA. OKCH/IbI, OCHOBAHHUS, KHCIIOTHI U COJIN.
HowmeHnknarypa, ctpoeHue, CBONCTBA.

MYJIbTUMEINATIEK
U

Tema 1.6 Xumuueckue peakuuu. OObsICHEHUE CYIIIHOCTH
XUMHUYECKHX TpoueccoB. Kiaccupukanuss XUMHYECKHX
peakuuMii 1o pa3IMyYHbIM MpPHU3HAKaM: YHCIYy U COCTaBy
OPOAYKTOB M pPEareHToB,  TEIUIOBOMY  3(deKTy,
HAIpaBJIEHUIO, HAJM4YMI0  KaTaiu3aropa, H3MEHEHHIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIIMX BEIECTBA.

Tema 1.7 I'mapoaus coueit. Knaccuduxanus coneit no
CIOoCOOHOCTH K ruaponusy (4 tuma cosneii). Bomopoansrit
nokaszarelb. Peakius cpespl.

Tema 1.8 OKHCIAUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
Knaccugukanum BemecTB M MNPOLECCOB C TOYKU 3PEHUS
OKHCJIEHUSA-BOCCTAHOBJICHHUS. Meton AJIEKTPOHHOTO
GanaHca.

Tema 1.9 Mertasmibl M HeMeTa/UIbl. XapaKTEpUCTHKA
COCTaBa, CTPOCHHUsI, CBOMCTB, IMOJYYEHUS U NPUMEHEHUS
BakHemmx Metaiwos (IA u Il A rpynm, amoMuHus, xKene-
3a) M UX COeTUHEHMM. XapaKkTepHucTUKa COCTaBa, CTPOEHUS,
CBOMCTB, TMOJY4YEHMs] M  TPUMEHEHUS  BaXXHEHIINX
HemetauioB (VIIIA, VIIA, VIA rpynn, a takxke a3ora u
dochopa, yrmepoga W KpPEeMHHS, BOJIOPOAA) U UX
COECTMHEHNN

10

Pa3znen 2. Opranuyeckasi XuMus

JIeKnug-oecena




Tema 2.1 IIpenmer opranmyeckoii xumuun. Teopus
CTPOCHUS OpraHuyeckux coeaquHeHuii. DdopmynupoBka
OCHOBHBIX ITOJIOKCHHH TCOPHUU XHUMHYCCKOI'O CTPOCHUA
OPraHWYECKUX COCIUHEHUN U XapaKTEPUCTHKA B CBETE 3TOMN
TEOPUU OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUN

11

Tema 2.2 IlpeaejbHble YIJeBOAOPOAbI. XapaKTEPUCTHKA
COCTaBa, CTPOCHHMsI, CBOMCTB, IOJYYCHUS M NPUMECHEHUS
QJIKaKoB, I[HMKJIOAJIKAaHOB M HUX HauOoliee 3HAYMMBIX B
HApOJIHOXO35IMCTBEHHOM IIJIaHE MPEJICTABUTEIICH.

12

Tema 2.3 DTHJIEHOBBIE, HHMEHOBLIE, AllETHJICHOBHLIE
YIJEeBOAOPOAbI. XapaKTepUCTUKA COCTaBa, CTPOCHUS,
CBOICTB, MOJTYYEHHS U MPUMEHEHHSI AIKEHOB, aJIKHHOB U UX
HanboJjiee 3HAYMMBIX B HApPOJHOXO3SWCTBEHHOM ILJIaHE
npencraButeneil. Kaydyk kak HOpUpOAHBIA MOJUMEpP, €ro
CTPOEHHUE, CBOMCTBA, BYJKaHU3ALHS.

13

Tema 2.4 ApoMaTHyecKkue YIJ1€BO0PO/AbI.
IIpupoaubie HCTOYHHKH YIJ1€BOI0PO/I0B.
XapakTepuCTUKa COCTaBa, CTPOCHUS, CBOWCTB, TIOJYYCHUS U
NPUMCHCHHUS apeHOB © WX HaumOojee 3HAYUMBIX B
HAPOIHOXO03SHCTBCHHOM IJI1aHe IIPEICTaBUTEIICH.
[TpupoaHbIE HWCTOYHHKH YTJIEBOJAOPOJOB M CIIOCOOBI HX
nepepadoTKH.

14

Tema 2.5 'upoKcHIbHBIE COeTUHEHHs. XapaKTCPUCTUKA
COCTaBa, CTPOEHMS, CBOMCTB, MOJYYEHUS U NIPUMEHEHUs
METaHojJa M 3TaHOJA, CIOXKHBIX 3(UPOB, >KUPOB, MBLI.
CuHTeTHYECKHE MOMIIME CpeAcTBa, Mbuid. [IpumMeHeHue
3pupoB B  mapdromepuu, MEAULIMHE U IHUIIEBOH
IIPOMBIIIIEHHOCTH.

15

Tema 2.6 Anbaeruasl. Keronnl. XapakTepucTuka cOCTaBa,
CTPOEHHUsI, CBOMCTB, MOITYYEHUSI U IPUMEHEHUS aJbJETHI0B
(bopmanpaernia u aneTagbaeru1a) 1 KETOHOB (alleTOHA)

16

Tema 2.7 KapOoHoBble KHCJIOTHI M HX TNPOU3BOAHBIE.
XapakTepHUCTUKA COCTaBa, CTPOEHUS, CBOMCTB, MOTYYEHUS U
NPUMEHEHHSI KapOOHOBBIX KHCIIOT (YKCYCHOW KHUCIIOTHI)

17

Tema 2.8 YrieBoabl. XapakTepucTUKa cOCTaBa, CTPOCHHUS,
CBOICTB, TIOJIyueHUS U TPUMEHEHUS MOHOCAXapuJ0B
(TIIIOKO3B),  AMCaxapuaoB  (caxaposbl), TMOJIMCAaXapHI0B
(kpaxmasia ¥ 1eJUTFOJI03bI)

18

Tema 2.9 AMHHBI, AMHHOKHCJIOTDI, OesIKH.
XapakTeprucTHKa COCTaBa, CTPOCHUS, CBOMCTB, TIOJTYICHUS U
MPUMEHEHUS aHWINHA, aMIHOKHCIIOT, OCIIKOB.

JICKIIHA-
BU3YyaJIn3alud

19

Tema 210 A3oTcogep:kamue TreTepONMKJIHYECKHE
coenHenus. HykinenHoBble KHMCI0TBI. XapaKTepHCTUKA
COCTaBa, CTPOEHMS a30TCOAEPIKALIUX TeTePOIMKINUECKUX
coenunennu. Hyknennosslie kucinotsl (JJHK, PHK)

20

Tema 2.11 bBuojornyeckd AaKTHBHBIE COeIHHEHMS.
Ctpoenue FAB, ux busnveckue CBOMCTBA.
Pacno3naBanue BaxuHenmux BAB, monydenue, oOLeHKa
KaueCTBA OTAEJIbHBIX MUIIEBBIX MPOJYKTOB.

Hrtoro

40




2.3. HanMeHoOBaHMe U KPATKOe colepiKaHue JJa00paTOPHBIX padoT

Hcnoan3oBanue
No HaumeHoBaHue pa3/1ejioB M TeM IUCHUIJIMHBI, HX AKTHBHBIX U Yackr
KpaTKoe co/iep:KaHue HHTEPAKTHBHBIX
dopm
1 Paznen 1. OOmassi m HeopraHumvyeckKass XHMMHMA. | BUPTyajbHasd 5
Tema 1.5 Kinaccudukanusi HeOPraHmuecKux coeauue- | JaboparopHas
HUl U uX cBoicrBa. [lonydyeHue W CBOMCTBA OKCHUIOB, paborta
OCHOBAHUH, KUCJIOT U COJICH. (3KCTIEpUMEHT)
2 | Pazmen 2. Oprannyeckasi XUMHS . 2
Tema 2.3 DTHJIEHOBbIE, THEHOBbIE, AlleTHJICHOBbIE
yrieBoaopoabl. [lonydyeHue u cBOMCTBa HENPEAEIbHBIX
YIJIEBOJAOPOIOB.
3 | Tema 2.8 YrueBoabl. XMMUYECKHE CBOMCTBA YIJIEBOIOB. 2
Hroro 6

2.4. HauMeHOBaHUe U KPaTKoe coep:KaHue MPAKTHYECKUX (CeMHUHAPCKHUX) 3aHATHIA

HanmMeHoBaHMe pa3/1eioB U TeM THCIHHIIMHBI, HX
KpaTKoe co/Jiep:KaHue

Hcnoap3oBanue
AKTHBHBIX U
HHTEPAKTHBHBIX

dopm

Yacel

Pa3nes 1. O6masi 1 HeopraHu4veckKasi XuMHs.

Tema 1.1 OcHoBHBIE NOHATHSA ¥ 3aKOHBI. PacueThl 1o
XUMUYECKUM (opMynaM M YypaBHEHUSIM; IO 3aKOHaM
COXpPAaHEHHsSI MacChl BEHIECTB M IOCTOSHCTBA COCTaBa
BelecTB. PacueTHbIe 3aaun Ha BRIYKCIICHUE MaCCOBOM J0JIH U
Macchl BEIECTBA B PACTBOPE

Tema 1.2 Tlepuoauuveckuii 3axkon u Ilepuoamueckas
cucremMa xumudeckux 3jemenTtoB .M. Menneneena,
TeopHsi CTPOEHUS ATOMA.

CrpoeHue 37eKTPOHHBIX 000I0UEK aTOMOB JIEMEHTOB MEPBBIX
TPeX Mepruo0B. DJIEKTPOHHBIE 00Naka u S-, p-, d-opOurtanm,
(bOopMBI 3TIEKTPOHHBIX 00JIAKOB. XapaKTEePUCTHUKA 3JIEMEHTA
U €ero COeAMHEHWH Ha OCHOBE IIOJIOKEHHUS B
NEpUOANYECKON CUCTEME u CTPOEHHUS aToma.
XapakTepucTUKa 3JE€MEHTOB MaJlbIX U OOJIBIIMX TEPUOJI0B
no ux nonoxeHuto B llepuommyeckon cucreme JI. .
MeHeneeBa

Tema 1.3 Ctpoenue BemecTBa. YCTaHOBKa 3aBHCHMOCTH
CBOMCTB XHMMHYECKHUX BEIIECTB OT CTPOCHHUS aTOMOB
00pa3yIONIMX UX XUMHUUECKUX JIEMEHTOB.

CemuHap-
o0cyxIeHne
MUCHMEHHBIX

pedepaToB

Tema 14 Boga. PacrBopbl. JJIeKTpoJMTHYECKAS
AUCCOLHALMA. [TonroroBka  pacTBOpOB 3aJJaHHOU
KOHIEHTPAIIMU B OBITY M Ha MPOU3BOJICTBE.

Tema 1.6 Xumuueckue peakuuu. CoCTaBlIeHHE PEaKIHI
COEIMHEHMS, Pa3JI0KEHHUs, 3aMelleHusi, oOMeHa. Peakin
MOHHOTO 0OMEHa B pacTBOPAX AJIEKTPOIUTOB.

CemuHap-
o0cyxIeHne
MUCEMEHHBIX
pedepaToB

Tema 1.7 I'maposm3 coueil. CocraBiaeHue peaknui




TUAPOIN3a 4 TUIIOB COJIEH.

Tema 1.8 OxucaUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHMH.
CocraBieHUe YpaBHEHUH pEaKUM € TOMOIIBI0 METOja
AJIEKTPOHHOTO OallaHca.

Paznen 2. Opranunyeckass XuMUs.

Tema 2.1 IIpenmer opranuveckoii xumum. Teopus
CTPOCHHMSI OpPraHu4YecKux coeauHeHuii. PopMynupoBka
OCHOBHBIX IIOJIOKEHUH TEOpUU XUMHUYECKOIO CTPOCHUS
OPraHUYECKUX COCIMHEHMM U XapaKTEPUCTHKA B CBETE ITOU
TEOPUU  CBOMCTB  OCHOBHBIX  KJIACCOB  OPraHMYECKHUX
COCIMHEHUN

Tema 2.2 IlpeneabHsble yrieBoaopoabl. CocTaBiieHHE
CTPYKTYpHBIX  (opMyln H30MEpOB U  HOMEHKJATypa
peaeabHbIX YTJI€BOJIOPOIOB. OcyuecTBieHue
npeBpanieHuii. PemieHue pacuyeTHbIX 3a1a4 10 XUMUYECKUM
dbopMynaM U ypaBHEHUSIM

10

Tema 24 ApoMaTuyeckue YIJI€BOAOPOIBI.
IIpupoanbie HMCTOYHMKHM  YIJIeBOAOpOAOB. Pemenue
pacyeTHBIX 3a7a4 10 XUMUYECKUM (POPMYIIaM U YPaBHEHHUSIM

CemuHap-
00CcyxIeHIE
MTUChMEHHBIX
pedepaToB

11

Tema 2.5 I'mapoxcuiabHble coequHeHusi. CocTaBieHHE
CTPYKTYPHBIX (OpMYJ U30MEPOB U HOMEHKJIATypa CIUPTOB,
¢enonoB.  OcyiiecTBieHue  MpeBpaiieHuid.  PerieHue
pacyeTHBIX 337a4 0 XUMUYECKUM (HOPMYIIaM U YPaBHEHUSIM

12

Tema 2.6 AJIbIernanl. KeToHBLI. CocraBienue
CTPYKTYpHBIX  (opMyslT H30MEpOB W  HOMEHKIATypa
anpaerunoB. OcyliecTBiIeHUE TMpeBpalleHuil. Pemienue
pacYeTHBIX 33J1a4 [0 XUMUISCKUM (GopMyJiaM U YPaBHEHUSIM

13

Tema 2.7 KapOoHoBble KHCJIOTHI M HMX IPOU3BOJHbIE.
CocraBiieHHEe  CTPYKTYpPHBIX  (QOpMyl  H30MEpOB U
HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, 3(HPOB, KHPOB.
OcymecTBienne npespamieHnii. Pemenne pacyeTHbIX 3a1a4
10 XMMHUYECKUM (opMysiaM U YPaBHEHHUSIM

14

Tema 2.9 AMHHBI, AMUHOKHCJIOTBI, 0eakn. CocTaBlICHHE
CTPYKTYpPHBIX (OpPMYJT aMHHOB, aMHHOKHCIOT, OEJIKOB.
OcymiecTBieHre NIpeBpamieHmi.

15

Tema 210 A3sorcoaepxamme reTepolMKJIMYeCKHe
coequHeHusi. HyxkieunnoBble kucaorsl. CocraBiieHHE
CTPYKTYPHBIX (OPMYJ a30TCOAEP)KAIIMUX T'eTePOLIUKIH-
YeCKUX coelMHeHnH, HykJenHoBbIX KucioT (JJHK, PHK)

CemuHap-
o0cyxaeHue
MHCbMEHHBIX

pedeparoB

16

Tema 2.11 DbBuojornyecku aKTHBHbIE COeIUHEHHS.
Ctpoenne BAB, ux cBoiicTBa. Pacrio3zHaBanue BaKHEHIIINX
BAB, monydeHue, OIlleHKa KauecTBa OTACIbHBIX MHUIIEBBIX

IIPOJTYKTOB.

CemMuHap-
obcyxaeHue
MHCbMEHHBIX

pedeparoB

Hroro

32

2.5.Buabl U coepxaHne CaMOCTOSITE/ILHOI padoThI cTy/ieHTa; GOpPMBbI KOHTPOJISI

Hannwiii 6u0 pabomul ne npedycmompeH y4eOHbIM NIAHOM

3. ®OPMA INPOMEXXYTOYHOM ATTECTAIIAU




1 cemecTp — KOHTpOJIbHAs paboTa.
2 cemectp — nuddepeHIPOBAHHBIN 3a4ET, HHIUBUAYATbHBINA IPOEKT.

4 YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
TACIHATIIAHBI

4.1. PexoMenayeMasi IuTEpaTYpa

4.1.1. OcHoBHAas JIUTEpPaTypa:
1. dpoznos, A. A. Xumus [DnekTpoHHBIN pecypc] : yuedHnoe mocooue mis CIIO / A. A. JIpo3nos, M.
B. Ipo3noBa. — DnekTpoH. TeKcToBbIe JaHHble. — CapatoB : Hayunas kuaura, 2019. — 317 ¢. — 978-
5-9758-1900-0. — Pexxum nocryma: http://www.iprbookshop.ru/87083.html
2. Baiitnep B.B. Xumus [DnextponHsliil pecypce] : yuedHoe mocooue / B.B. Balitnep, E.A. Hukonenko.
— DIeKTpoH. TeKcToBble NaHHble. — ExatepunOypr: Ypanbckuil ¢enepansubiii ynusepcutet, 2016.
— 132 ¢. — 978-5-7996-1780-6. — Pexum mgocryma: http://www.iprbookshop.ru/66217.html
ObCrnoura;

4.1.2. JlonoJHUTEIbHAS JIUTEepaTypa:
1. Xumus [DnexTpoHHBIH pecypc]: ydeOHOoe mocobue /. — DIEKTPOH. TEKCTOBHIE IaHHBIE. —
Boponex: BopoHexxckuii rocy1apCTBEHHbI apXUTEKTYpHO-CTpouTelbHbI yHUBepcurer, ObC ACB,
2015. — 92 c. — 978-5-890040-579-1. — Pexum nmoctyna: http://www.iprbookshop.ru/59133.html
9BbC
2. Xumusi [DnekTpoHHBId pecype| : ydueOHoe mocodme / A.M. [lanunenko [ ap.]. — DIEKTpoH.
TEeKCTOBble JgaHHble. — HoBocuOupck: HoBocuOUpCkuii TOCYAapCTBEHHBIM apXUTEKTYpPHO-
cTpouTenbHbI yHUBepcuTeT (Cubdcrpun), 2015. — 261 ¢. — 978-5-7795-0775-2. — Pexxum nmocrymna:
http://www.iprbookshop.ru/68898.html 3b6C
3. Mapmankua M.®. Xumus [DnekTpoHHbid pecypce] : yueOHoe mocodue / M.®D. Mapmankun, U.C.
I'puropsn, J.H. KoBanes. — DnekTpoH. TekctoBble naHHble. — CraBponoss: Ceepo-KaBkasckuit
benepanbHbii  yHUBepcuTer, 2015, — 228 ¢ — 2227-8397. — Pexum mocryma:
http://www.iprbookshop.ru/63225.html

4.1.3. MeTroau4eckasi JuTeparypa:
1. MeTonuueckre peKOMEHIAINH IJIs1 TPAKTUYECKUX paboT.
2. Meronuueckre peKOMEeHJalM1 [l CaMOCTOSITENIbHBIX padoT.

4.1.4. UnTepHeT-pecypcehbl:
www.elementy.ru — caiiT «J1eMeHTBI OOJBIION HAYKH. JHIIMKIIONEIUS
http://ru.wikipedia.org/wiki - Uatepuet-sHIukIoneaus testpilot.
http://www.nkj.ru — caiit sxyprana «Hayka v )H3HbY.
http://www.znanie-sila.su — caiit xxypHana «3HaHUE — CHIay.
http://technicamol odezhi.ru — caiit sxypHana «TexXHUKA — MOJIOICIKIY.
http://www.popmech.ru — caiit xxypHana «[lomynspHas MexaHUKay.
. http:/fihst.ru — caitit Unacturyra uctopuu xumuu u Texuuku uM. C.M. BaBumoBa PAH
(MMET PAH)

8.  http://vivovoco.rd.ru/VV/JOURNAL/VV_VIET.HTM - caiit xyphana «Bonpockr uctopun
XMMHUH U TEXHUKUY.

9.  http://naturalscience.ru — caiit «Xumusi. CipaBOYHHK €CTECTBEHHBIX HAYK.

NogkrwdpE

4.2. IlporpamMHoe obecrnieyeHune:
CrnennanbHOE IporpaMMHOe obecriedeHre He TpeOyeT

4.3. MaTepuaJIbHO-TEXHHYECKOE o0ecnevyeHue TUCIMIINHbI

e TlapThl, CTYJIBS, JOCKA, HATJISAHBIC TOCOOHS
e Kowmmsiotep B c6ope B cocrase Pentium G620\4096\500\DV D-RWGT-11r.


http://www.elementy.ru/
http://ru.wikipedia.org/wiki/
http://www.nkj.ru/
http://www.znanie-sila.su/
http://technicamolodezhi.ru/
http://www.popmech.ru/
http://ihst.ru/
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM
http://naturalscience.ru/

CToJ1 MyJIbTUMEUIHHBIA- 1 TIIT
IIpoexrop Epson EB-X12+ moTomouynoe kperieHue- 1 mr
Okpad HacTeHHbIH ScreenMedia Goldview- 11T,

JlabopaTopHoe obopymoBaHue:
Anmapat 1uist TUCTHILTALUH BOJIBI
Habop apeomerpos

Bbans xoMOuHHpOBaHHas TabopaTOpHas
Becsl TexHMUEeCKHE C pa3HOBECAMHU
Bechl ananuTH4ECKHE C pa3HOBECAMH
Beckr anexkTpoHHbBIE yaeOHbIE 0 2 KT
Turpometp (mcuxpomerp)
Komnopumerp-aedenomerp GpOTOINEKTPHISCKUHA
Harpearens 11 mpoOupox

pH-meTp MunnuBosnbMeTp

Ileus TurensHas

CnupToBKa

CTONHK MOABEMHO-TIOBOPOTHBIH C 2-M$ INIOCKOCTSIMU

YcraHOBKa 11 TUTPOBAHUS
Lentpudyra neMoHCTpaliOHHASL
kad cymmnbHEII

DNEeKTPOIUIUTKA Tab0paTopHas
[ocyna:

Brokcel

BropeTka mpsiMasi ¢ KpaHOM MM OJIMBOM
BMeCTUMOCTBIO 10 M1, 25 Mot
Boponka nabopaTtopHas

Konba xoHnueckast pa3HOH eMKOCTH
Konba MepHas pa3HO# eMKOCTH
Kpyxku papdopossie

ITanouku cTeKJIAHHbBIE

[MurneTka rna3uas

[Munerka (Mopa) ¢ 0fHOI METKO pa3HOH BMECTUMOCTBIO

[Munerka ¢ neneHUsIMH pa3sHON BMECTUMOCTBIO
[pobupku

CrakaHbl XUMHYECKUE Pa3HON EMKOCTH
Crexna nmpeaMeTHbIe

Crynka u mecTuk

Turmnu dpapdopossie

unuHaps! MEpHbIE

Yaika BblIapUTEIbHASL
BcnomorarensHble MaTepHanbl:

Banka ¢ mputepToii mpoOKoit

Bymara ¢unsrpoBanbHas

Bara rurpockonuueckas

I'pymia pe3srHOBast It MUKPOOIOPETOK M IUIIETOK
JlepkaTens AJis1 poOHpPOK

Epmm ast Mok kos10 1 TpoOUpoK
Kancynaropxka

Kapanpamu no crexiy
Kpucrannuzarop

Hosxuuis

[Manouxu rpaduToBsIe

TpyOKu pe3uHOBBIE COETUHUTEIBHBIE.

[TaTuB 71a00paTOPHBII IS 3aKPEILIEHUS ITOCY bl K IPUOOPOB

(mrraTuB usMUYecKui ¢ 2-3) Jankamu
IItraTtuB 11 mpoOUPOK

unme! THreTsHBIe

OUIBTPHI 0€330JIbHBIC

TpyOKH CTEKJISTHHbIE

TpyOKH XIOpKaTbITUEBBIC



Crexiia 4acoBbIe
DKCHUKaATOp

XHUMHUYECKHUE PCAKTHUBLI (KOJ'II/I‘{CCTBO B 3aBUCUMOCTH OT YHMCJia I'pYyIIIl, qu’IOBeK).

KomrmrekT HarmsaHpIX mocoowmii (TiakaTel, cXemsl, cteHabl, CD)

5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHON
ANCIUITINHBI
KoHTpoib M oOlleHKa pEe3yJlbTaTOB OCBOCHHUS Y4YeOHOH JAMCHUIUIMHBI OCYIIECTBISCTCS
mpernojaBaTesieM B INPOLECCe MPOBEACHUS MPAKTUUYECKUX 3aHATUH M J1aOOpaTopHbIX pabdoT,
TECTHPOBAaHUS, a TAaKXXE BBINOJHEHUA OOYYAIOIMMUCA HHIUBUAYAJIbHBIX 33JaHui, pedeparos,
WHUBUAYAJIBHBIX IPOEKTOB, KOHTPOJIBHON paOOThI

®opmbl U MeToabl | Ilepeyennb

KOHTPOJISA ¥ NOATBEPK
Pe3yabTaTsl 00y4yeHus
OLICHKH AaeMbIX
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIE 3HAHMA)
pe3yJbTaToB KOMIIETeH
o0y4yeHust i
B pesymprare  ocBOeHus ~ yueOHOH — auMcuuIuIMHBL | Pedepar,
o0yyJaroImuics 10HKEeH 3HATH. TECTUPOBAHUE,
J BajKHEHIIMEe XHMHYECKHE IOHATHSI: BEIIECTBO, | KOHTPOJIbHAS

XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCHTEIBbHBIE | paGoTa

aTOMHasi M MOICKYISApHAs MacChl, HOH, aJUIOTPOINS, | yHIuBUIyalbHbIH
M30TOIbI, XMMMYECKas CBA3b, DJICKTPOOTPUUATENBHOCTD, | poeKT
BAJICHTHOCTh, CTEMEHb OKHCIICHUSI, MOJIb, MOJISIPHASI Macca,
MOJIIDHBIA  00BEM Ta3000pa3HbIX BEILIECTB, BEIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPHI,
AJEKTPOJIUT M HEIJEKTPOJIUT,  DJICKTPOIUTHUECKAs
JUCCOLMAIMsl, OKUCITUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM S(QeKT peakiuu, CKOpPOCTh
XUMHUYECKON peaKIfy, KaTaliu3, XUMHUYECKOE PaBHOBECHE,
YIJIIEPOIHBIN CKeneT, PyHKIMOHANbHAS TPYINa, U30Mepus,
TOMOJIOTHS,

® OCHOBHbIC 3aKOHbI XMMHM: COXPAaHEHHUS MAacCChl
BEILIECTB, MOCTOSHCTBA COCTaBa BeliecTB, [lepronnueckuii
3akoH JI.U. Menneneena;

® OCHOBHbIC TeOPMH XHMHM; XUMHUYECKOW CBS3H,
AIEKTPOJIUTUYECKON U CCOIAINH, CTPOEHUS
OpraHUYECKUX U HEOPTAaHUYECKUX COSTUHCHUI;

e BaKHeillllMe BelIeCTBA M MaTePUAJbI: BaXHEHIIUE
MeTaJUThl U CIUIaBBI; CEpHas, COJSHAs, a30THAsI U YKCYyCHas
KHCIIOTBI;  OJaropojiHbIE Ta3bl, BOAOPOJ, KHCIOPOI,
TaJIOTeHBI, IIEJIOYHBIE METAJIbI; OCHOBHBIC, KHCIOTHBIC U
aM(pOTepHBIC OKCUIBI U THAPOKCHIBI, IEI0YH, YTIICKUCITBIN
W yrapHblii Ta3bl, CEPHUCTBIM Ta3, aMMHUaK, BOJA,
MPUPOJIHBIN Ta3, METaH, 3TaH, ITHJICH, aleTHICH, XJIOPUJ
HaTpus, KapOOHAT M THIPOKApOOHAT HATpHs, KapOoHAT U
docdar xampiius, OCH30J, METAHOJ W 3TAHOJ, CJIOXKHBIE
3¢upbl, KUPHI, MbLIa, MOHOcaxapuabl (TJIOKO3a),
aucaxapuabl  (caxaposa), Mmodmcaxapuiabl (Kpaxmaid U

[IEJUTIOJI034), AHMJIVH, AMHHOKHCJIOTHI, OeJIky,
HUCKYCCTBEHHBIE W CHUHTETHYECKHME BOJIOKHA, Kay4dyKH,
IUIACTMACCHI;

B pesynprare  ocBOGHMS ~ y4yeOHOM  JMCIMIUIMHBI




00y4aroImuics T0KEH YMeThb:

®  HAa3bIBATh: U3YUYCHHbIC BEILIECTBA 110 TPUBHAIILHON WJIN
MEXKTYHApOIHON HOMEHKIIATypE;

e OmpeAeJATh: BANCHTHOCTb W CTENEHb OKUCICHUS
XUMHYECKHX DJJEMEHTOB, THUII XHMHYECKOH CBSI3U B
COCAMHEHHMSAX, 3apsA] HOHA, XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX U OPraHUYECKHX COCAUHEHMUI,
OKHUCIIUTENb U BOCCTAHOBUTENb, MPUHAJICKHOCTh BEIIECTB
K pa3HbIM KJaccaM HEOPraHMYECKUX M OPraHUYECKUX
COCITMHECHHI,

®  XapaKTepPU30BATh: BJIEMEHTHI MAJIBIX MEPUOOB MO UX
nojoxxenuto B Ilepuonnueckoit cucreme J[.M. Menneneena;
o0ImKe XMMHYCCKHE CBOMCTBA METAJIOB, HEMETAJLJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHUX
COCAMHEHMI; CTPOCHHME W  XUMHUYECKHE  CBOMCTBa
M3YYEHHBIX HEOPTaHUUECKUX U OPTaHUYECKUX COCTMHECHHI;
00BSICHATD: 3aBHCHMOCTh CBOMCTB BEIISCTB OT MX COCTaBa
U CTPOCHHUS, MNPUPOJY XHUMHUYECKOM CBA3M (MOHHOUN
KOBAQJICHTHOM, METaJUIMYECKOU u BOJIOPOJIHOM),
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEakIuu U MOJ0KEHUE
XUMHYECKOTO PABHOBECHS OT Pa3IMYHBIX (DaKTOPOB;

e BBINOJHATH  XUMHYECKHMH  JKCIIEPUMEHT: I10
pacro3HaBaHUIO Ba)KHEHIITHX HEOPraHUYECKUX n
OPraHNYeCKUX COCTUHECHUM;

® MNPOBOAUTBL: CAMOCTOSTEIBHBIA IOUCK XUMHUYECKOM
WH(OPMALIMY C WCIOJIB30BAHUEM Pa3IIMYHBIX HCTOYHUKOB
(Hay4HO-TIONYNSAPHBIX ~ W3JaHUM, KOMIBIOTEPHBIX  0a3
JIAHHEIX, pecypcoB WNutepuera); HCIIOJIB30BaTh
KOMITBIOTEPHBIE TEXHOJOTMH JUIsI 00paOOTKH W Tepeaayu
XUMUYECKON WHPOpMAIlMU HW €€ TMPEACTaBICHUS B
pa3INyYHbIX (hopMax;

e CBM3bIBATh: U3YYCHHBIM MaTepual CcO  CBOEH
poeCCUOHATBHON IeATETHbHOCTBIO;

e  pemiaTh: pacueTHBIC 3a/1a4M M0 XUMHYECKUM (popmyrnam
U YpPaBHEHUSIM;

®  UCINOJIb30BaTh TNPUOOPETEHHbIE 3HAHUS M YMEHHUS B
MPAKTUYECKOU eI TEIbHOCTH U MMOBCEAHEBHOM KU3HU:

U1 O0BSCHEHUSI XUMUYECKUX SIBICHUHN, TPOUCXOAAIIUX B
MpHUpo/Ie, OBITY U Ha MPOU3BOJICTBE;

onpeereHus] BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX
MIPEBPAIICHUI B PA3TUYHBIX YCIOBUSAX U OLIEHKU UX
MOCJIECTBUM;

®  DBKOJIOTMYECKH T'PAMOTHOTO MOBEJCHHS B OKPYXKAIOIICH
cpene;

®  OIICHKHU BIIUSTHUS XHUMUYECKOr0 3arps3HEHUs
OKpY’Kalollled Cpelbl Ha OpraHuM3M 4YeJlOBeKa M Jpyrue
YKUBBIE OPTaHU3MBI;

e (Oe3omacHOro oOpalmieHusi ¢ TOPIOYUMU ¥ TOKCUYHBIMHU
BeleCTBaMH U J1a00PaTOPHBIM 000PYIOBAHHUEM;

® [PUTOTOBJIEHUSI PACTBOPOB 3aJJaHHOW KOHIIEHTpAallMu B
OBITY M Ha IPOU3BO/ICTBE;

®  KPUTHUYECKOW OIEHKU JIOCTOBEPHOCTH XUMHUYECKOM




uH(pOpMaINH, TOCTYNAIONIEH U3 pa3HBIX HCTOYHHUKOB.




