MYHHUIHUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE
YUYPEXIEHUE I'HUMHA3USA Nel76

[Ipunoxenue k obmeooOpazoBatenbHO mporpamme OO0

PABOYAA ITPOT'PAMMA KYPCA
BHEYPOYHOMU JEATEJBHOCTHU

«OYHKIMOHAJIbHASI TPAMOTHOCTD —
FOHubBIM XUMHK-9»

(OCHOBHOE OBIIEE OBPA3OBAHUE)

Exatepunoypr, 2026



IHosicHuTEALHAA 3AIIMCKA.

Xumus Kak y4eOHbIM MpeaMeT Mpu3BaHa BOOPYKUTh YUaIlIMXCsl OCHOBAMU XUMHUYECKUX
3HaHUM, HEOOXOIUMBIX JIJISl TTOBCEAHEBHOW >KM3HU U MPOU3BOJICTBEHHON JESATEIBHOCTH;
OHa BHOCHUT CYIIECTBEHHBIM BKJIaJ B HAay4dHO€ MHUPONOHUMAHHE, B BOCIUTAHUE U
pa3BuTHE yyammxcsa. HemocTtaroyHOCTh XMMHUYECKOM M DKOJIOTMYECKOM T'PAMOTHOCTH
MOPOXKIAET yrpo3y O€30MacHOCTH 4YeJIOoBEKa W MPHUPOJbI, HEIOOIEHKY POJIM XUMHHU B
PELICHUH SKOJIOTUYECKUX MpodieM, xemodoouto. DopmupoBaHre OCHOBHBIX XUMUYECKHUX
MOHSATUNA W BBIJEJICHHBIX CHCTEM 3HAaHUW O BEIIECTBE, pEaKIUH,  TEXHOJOTHH,
T'YMaHUCTUYECKU OPUEHTHPOBAHHOTO HAYYHOTO MHUPOBO33PEHUS U DKOJOTHYECKOTO
oOpazoBaHusi 0Oa3upyeTcss Ha IIEJICHAMPABICHHOM PACKpbHITUM MaTepUalbHBIX OCHOB
OKPY’KAIOIIEr0 MHUpPA, XUMUYECKOW KApTUHBI MPUPOJLI U €€ LEeTOCTHOCTH KaK BbICIIEH
LIEHHOCTU 4YeJOoBeuecTBa. JTOMY CIOCOOCTBYET peaiu3alus CHCTEMHOIO MOJX0/a,
KOTOPBIN BBIPAYKEH B YCWJICHUW BHUMaHUs K OOOOIICHUIO M CUCTEMATU3allud 3HAHUU 1O
XUMUHU, B PACKPBITHU CTPYKTYPbI BaXXHEUIIIUX TEOPETUUECKUX 3HAHUM, B PACKPBITUU U
UCIIOJIb30BAaHUM  TakuxX  (YHKIUH, Kak  WHTErpaThBHAsA, OOBIACHUTEIBHAS W
npenckasarenbHas. B mocnenoBaTeIbHOCTH PacKpBITUU y4E€OHOTO COAEpX aHUsl 6edyujas
POJIb 0meedeHa YyHOaMeHMAbHbIM UOeIM, BANCHEUUUM MeOPUAM, 3aKOHAM U NOHAMUAM
XUMUU.

Hapacranue nayuyHoil uH@opmainuu, HOBbIE 3a7aud OOy4YEeHHs, pelllaeMble Ha JTaHHOM
JTare pa3BUTHs IIKOJIBI, U CBA3aHHOE C HUMM BKJIIOUEHHE HOBBIX 3HAHUN B y4eOHBIN
peIMeT, U3y4yeHHuEe KOTOPOro OrPaHMYE€HO BCE YMEHBINAIOIIMMHUCS paMKaMH y4eOHOTro
BPEMEHU, HEMIPEMEHHO BEIYT K MOBBIIIEHUIO aOCTPAKTHOCTH U OTOPBAHHOCTH y4e€OHOTO
npeaMeTa OT JKHM3HHM, K CHIDKEHHIO HMHTEpeca K NpeaMery, K (GopMaiu3My B 3HAHUAX
yUYaIUXCsl, K CHUKEHHUIO UX KauecTBa.

HazBanHbIe BbIIIIE METOJOJIOTMYECKHE M METOJUYECKHE MOAXOMAbl K MOCTPOEHUIO Kypca
(GYHKIIMOHAIBHOW TPaMOTHOCTH MO3BOJISIIOT  MPEJCTABUTh €ro Kak IEJOCTHOE
pa3BHBaloOIEecs U HEOOXOUMO TOJE3HOe i ydanuxcs 3Hanue. OHU CO3/1al0T HY)KHbIE
yCIOBUSA I CUCTEMHOTO M JIEWCTBEHHOT'O YCBOCHUSI JAHHOTO Kypca, JUIsl pa3BUTHS
JUYHOCTH YYalIerocs, MPUCBOCHHS €0 T'YMaHHCTUYECKUX IIEHHOCTHBIX OPHUEHTHPOB U
dbopMHUpOBaHUS HAYYHOTO MUPOBO33PEHUS.

Crartyc 10KymMeHTA.

PaGouas mporpamMma pacmupsieT W YrIyOisieT cojAepKaHue TeM 00pa30BaTebHOTO
CTaHaapTa, JaeT MPUMEPHOE pachpenesieHue y4eOHBIX YacoB IO paszjieliaM Kypca u
PEKOMEHyeMYI0 TIOCIEOBAaTeIbHOCTh HM3yYEHHs Yy4yeOboro wmarepuaja ¢ Yy4eToM
MPEAMETHBIX U METAalpeAMETHBIX CBSI3€i, JIOTMKM y4eOHOro Mpolecca M BO3PACTHBIX
ocobeHHocTel 00yuaronuxcs. Paboyas mporpamMma BBITIOTHSET IBE OCHOBHBIE ()YHKITHHA:
NudbopmarimonHo-MeToangecKas byHKIASA MO3BOJISIET BCEM y4acTHUKaM
o0pa30oBaTeIBLHOTO TMpoIecca MONMYYUTh MPEACTABICHUS O IENSIX, COASPKaHWH, OOITHI
CTpaTeruu OOy4YeHHMs, BOCHUTAHUA W Pa3BUTHUS OOYYaIOUIUXCA MOCPEACHBOM JaHHOIO
Kypca.

Opranu3aliMoOHHO-TUIAHUPYIOIIAast  (PYHKUUS  TpeAycMaTpUBAET  BBIJCICHUE  ITaroB
o0y4yeHus, CTPYKTYpUpPOBAaHHE  M3JaraeéMoro  marepuana,  OIpeJeJIEHUE  €ro
KOJIMYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTUK HA KAXKJIOM U3 ITAIOB.

OO6u1ee KOTUYECTBO YaCOB Ha MPEAMET 0 yueOHOMY T1any: 34.

KonnuecTBo yacoB B Hezelo Mo yueOHOMY TUTaHy: 1



B pamkax kypca yriyOusitoTCSl 3HaHHSI YHaIIUXCs 10 OCHOBHBIM BOIIPOCAaM XUMHUU U
paccMaTpUBarOTCS HOBBIE JUIS YYAIIUXCSl TEOPETUUECKUE MTOHATHS, B LEIAX YCUICHUS
MIPAKTUYECKON NOATOTOBIEHHOCTH YYAIIMXCSl BBIACISIETCS BPEMsI HA PEIICHUE 3a]1a4.
IIporpamMma Kypca coriaacoBaHa I10 BpEMEHHU ¢ OCHOBHBIM KypPCOM XMMHUM 9 Kiacca,
U3Y4YECHHE €TO CIENYET 38 OCHOBHBIM KypPCOM M OIIUPAETCS HA HETO.

CTpyKTypa 10KyMeHTa.

Pabouas mporpamma BKIIFOYAET pa3feibl: MOSICHUTEIBHYIO 3aMMCKY; COAepKaHUEe Kypca U

MOYPOYHBIN KaJleHJapHO-TEMAaTUUECKUN TIJIaH C MPUMEPHBIM pacIpeeiCHUEM yUeOHBIX

4acoB MO pa3jieliaM Kypca U BO3MOXKHYIO TTOCJIE0BATEIIbHOCTh U3YUEHUSI TEM U Pa3/EeIIOB;

TpeOOBaHUs K YPOBHIO TOJATOTOBKH 00YyYaOIINXCS.

OcHoBHad HeJb Kypca.

OcHOBHas 1I€JIb Kypca COCTOUT B CO3/IaHUU TOJIOKUTEIBHOW MOTHUBALMU W3Yy4YE€HUS
XUMUM, B pACHIMPEHUU 3HAHUM W TPEJCTABICHUM O BEHIECTBAX U XUMHYECKUX
mpolieccax, BBIXOJSIINX 32 paMKU 00si3aTelIbHON y4eOHOM mporpaMmbl U (GOPMUPOBAHUU
XUMHUYECKOU IpaMOTHOCTH oOydaromuxcs. JloCTHKeHHe TaHHOM 1€ BO3MOXKHO 4epe3
pElIEHUE CIASTYIONMX 3a/1a4:
®  pacCUIUPEHUE 3HAHUK O XMMHUYECKOU COCTABIISIFOIIEA €CTECTBEHHO-HAYYHON KapTUHBI

MHUpPA, BAKHEUIIINX XUMUYECKUX TTOHATHUSAX, 3aKOHAX U TCOPUSIX;

e  3akperJieHue YMEHUM TIPUMEHATHh TIOJYYEHHbIE 3HAaHUS Uil OOBSICHEHMUS
Pa3HOOOPA3HBIX XUMHUUYECKUX SBJICHUU M CBOMCTB BEIIECTB, OIEHKH POJIM XUMHUH B
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTHHM U MOJYYEHUH HOBBIX MAaTEPUAJIOB;

®  pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB W HHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B
IPOIIECCE CAMOCTOSITEILHOTO MPUOOPETECHUS XUMUUECKUX 3HAHHU I C UCTIOIh30BAaHUEM
Pa3IMYHBIX KICTOYHUKOB MH(POpPMAITUH, B TOM YUCJIE KOMITBIOTEPHBIX;

®  BOCIUTaHHE YOEKIEHHOCTH B TO3WTHBHOM POJM XUMHUU B >KHM3HU COBPEMEHHOTO
oO1ecTBa, HEOOXOIMMOCTH XMMHUYECKH TPAMOTHOT'O OTHOIIIEHHUS K CBOEMY 37I0POBBIO
Y OKpYKarolen cpeae;

®  TpPUMEHCHHE IOJYYCHHBIX 3HAHUH W YMEHHH I O€30MacHOr0 HCIIOJIb30BaHUS
BEIIIECTB M MAaTEPHAJIOB B OBITY, CEJILCKOM XO3SIMICTBE M HAa MPOU3BOACTBE, PEIICHUS
MPAKTUYECKUX 3a7ad B IIOBCEJHEBHOM IKU3HHU, NPEIYNPEKIACHUSA SIBICHUN,
HAaHOCSIIMX BpeJl 340POBBIO YEIOBEKA U OKPYKAIOLIEH CPEJIE;

e  (GopMHUpPOBaHHME €CTCCTBEHHOHAYyYHOTO  MHMPOBO33PEHHUS  YyYalluxcsi H  HX
JKOJIOTUYECKOM KYJIBTYPBI.

Pe3yabTaThl 00y4eHusl.

B pesynbrare uzydyenus kypca «OyHKIIMOHAIbHAS TPAMOTHOCTh — €CTECTBEHHOHAYUYHAs

YYCHUK JIOJDKCH 3HATh / TOHUMATh

e BAKHEUIIME TIOHATHS pazliesa XUMUM — XHUMHUYECKUW AJIEMEHT, aTOM, MOJEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAs M  MOJICKYJApHas  MAacChl, XHMHYECKas  CBA3b,
AIEKTPOOTPHUIIATEIIBHOCTD, BAJICHTHOCTh, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00BeM;
OCHOBHBIE 3aKOHBI XHMHUHW: COXPAHEHHSI MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEePUOINYECKHUI 3aKOH;

e  BAOXHEWUIIME HEOPraHUYECKHE W HEKOTOPHIE OpPraHWYECKHE BEIIECTBA, a TaK XE
MaTepHuaibl: 3TAaHOJ, KHUPBI, MbLIa, TJIFOKO3a, caxapo3a, Kpaxmal, KjieTdyaTka, 0elKHu,
HWCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KaY4YyKH, INIACTMACCHh;

YMETh



. HA3b16aMb N3YUYCHHBIE BEILIECTBA M0 «TPUBUAIIBHOM»Y HAYYHOU HOMEHKIIATYPE;

. onpedensimy: TPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KjlaccaM HEOPraHUYECKHUX
COCJIMHECHUM;

. 00bACHAMb: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

. BbINOIHAMbL ~ XUMUYECKUU  IKCNepumMeHnm 1O  PACIO3HABAHUIO  BAXKHEHIINX
HEOPraHUYECKUX BEUIECTB;

. npo8oOUMb CAaMOCTOSTEIIbHBIA TTOUCK XUMUYECKOU MH(OPMALIUU C UCTIOIB30BaHUEM
pPa3IUYHBIX HMCTOYHUKOB (HAYUHO-TIOMYJSPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3
JAHHBIX, pecypcoB HMHTepHeTa); HMCMOJb30BATh KOMIIBIOTEPHBIC TEXHOJOTUM JIJIS
00paboTKH U Mepelaud XUMUUECKOW HH(OOPMAIINK U €€ TIPEACTaBICHUS B PA3IUYHBIX
dopmax;

UCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOW JACATEIBHOCTH H

TTOBCEIHEBHOM KU3HU 1A

. OOBSICHEHUST XMMHWYECKUX SIBJICHUU, NPOUCXOASANIUX B MpUpPOjE, OBITY M Ha
IPOU3BOJICTBE;

. oTpeieSIeHUs] BOBMOXKHOCTU MPOTEKAHUS XUMHUUYECKUX TPEBpAIIEHUN B Pa3TUIHBIX
YCJIOBUSAX U OLIEHKH UX MOCJIECTBUM;

. 9KOJIOTHYECKH IPaMOTHOIO TTOBEICHUS B OKPYXAIOIIEH Ccpeie;

. OIIEHKU BIIMSIHUSI XUMHUUYECKOT'O 3arpsA3HEHUS OKPYXKAIOUIEW Cpeabl Ha OpPraHu3M
YeJIOBEKa U JIPYTUE )KUBBIC OPTaHU3MBI,

. 0e301acHOro o0paIeHus ¢ TOPIYMMH U TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM
o0opy10BaHUEM;

. IIPUTOTOBJICHUS PaCTBOPOB 3aJJaHHON KOHIICHTPAIIMHU B OBITY U Ha MPOU3BOJICTBE;

. KPUTHUUYECKOW OIIEHKH JOCTOBEPHOCTH XUMHYECKON MH(OpMAIUH, MTOCTYMHAIOMEeH 13
Pa3HbIX UCTOYHUKOB.

ITo oxoHYaHUU Kypca ydaliuecs A0JKHbI:

- TPOM3BOJUTH pPACUYEThl IO XUMHUYECKUM (opMyJiaM, IO YypPaBHEHUSM XUMHUUYECKUX

peakIuii; penarbh KOMOMHUPOBAHHBIC 3a1a4H;

- MPUMEHATH METOJI MAaTEeMAaTUYE€CKOrO MOJCIUPOBAHMUS TPU  PEIICHUM MNPUKIIAJIHBIX

XUMHUYECKHX 3a]1a4; COCTABJISATh AJITOPUTMBI PEIICHHUS 3a/1a4;

- TOTOBUTH PACTBOPHI; IUJIAHUPOBATh, IOJATOTABIUBATD, MPOBOJAUTh XUMHUUYECKUE

AKCIIEPUMEHTHI, CBSI3aHHBIE C PEIICHUEM SKCIEPHMEHTAJbHBIX 3aJlauy pa3IudHOIro THIIA;

OCYIIIECTBIIATH B3aUMOIPEBPAIIICHUS BEIIECTB Pa3HBIX KJIACCOB.

OcBoeHHE JAaHHOTO Kypca, HECOMHEHHO, CIIOCOOCTBYET JIYUIIEMY YCBOSHHUIO M3y4aeMOI0

Marepyaia ¥ (HOPMHUPOBAHHUIO ECTECTBEHHOHAYYHOTO MHPOBO33PCHUS YYaIIUXCS.

Pacmmpennpie cBeJIeHHsI 0 crioco0ax MPOMBIIIUICHHOTO MOJYYEHUS BOXKHEHIITNX BEIIECTB,

WX TPUMEHEHUHM CTOCOOCTBYIOT MOJMTEXHUYECKOW TMOJATOTOBKE YyUaIllIMXCs, MOKA3bIBAIOT

CBSI3b XMMHHU C IMOBCEITHEBHOM KU3HBIO YEJIOBEKA, a TAKKE 3HAYCHUU XUMHHU KaK HayKu U

JTOCTIDKCHUH €€ I JKM3HU dYeJloBeYecTBA B  IEJIOM,(popMHpYETCS XHMHYECKas

rpaMOTHOCTh. [lpu W3ydeHUH Marepuajnga JaHHOTO Kypca (GOpMHUpPYeTCsS SKOJIOTHYecKas

KyJIbTypa OOYYaloIIUXCs, UX OCO3HAHHOE OTHOIIEHHWE K COXPAaHEHHWIO OKpYKaroIlieh

Cpebl A1 TTOCTAEAYIONTNX MTOTOMKOB HBIHEITHUX ITKOJIHHUKOB.

OO0mey4yeOHbIe YMEHMSI, HABBIKH U CIIOCOOBI 1eSITEJILHOCTH.

PaGouass mporpamma mnpeaycMarpuBaeT (opMHpOBaHHME Yy ydalIMXCS OOIIey4YeOHbBIX

YMEHHUI U HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JACATEIBHOCTH U KIIFOUEBBIX KOMITCTCHIIH.

B »TomM HampaBieHHMHM NOpPHOPUTETAMHU SIBJIAFOTCSI:  YMEHHE CaMOCTOSITENIbHO U

MOTHBHPOBAHHO OPTaHW30BBIBATH CBOIO ITO3HABATEIIBHYIO JAEATEIHHOCTh (OT MOCTAHOBKHU



eI A0 TOJY4YeHHs] W OLEHKU pe3ysbTaTa); HMCIOJIb30BAHHUE 3JEMEHTOB MPUYMHHO-
CJIEICTBEHHOTO U CTPYKTYpHO-(YHKIHMOHAJBLHOIO aHaln3a; ONpPEEJICHUE CYLUIHOCTHBIX
XapaKTEepUCTUK HM3y4aeMOIro OOBEKTa; YMEHHE pa3BEPHYTO OOOCHOBBIBATH CYXACHMS,
JaBaTh OIpPEAEICHUs, IPUBOAUTH 10KA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOEIO
[IOBEICHUS B OKPYJXKAIOLIEW CpEAE, BBIIOJIHEHHUE B MPAKTUYECKOW IEATEIBHOCTH U B
MOBCEAHEBHOMN >KM3HU HKOJIOTMYECKUX TpeOOBAaHUM; HCIONB30BAHUE MYIbTUMEIUIMHBIX
pPECYpPCOB M KOMIIBIOTEPHBIX TEXHOJIOTHM a1 00paboTKu, Nepelrayd, CUcCTeMaTH3aluu
uHpopmaiuy, co3gaHusi 0a3 JaHHBIX, NPE3EHTAMU PE3YJIbTATOB IO3HABATEIBHOU U
IIPAKTUYECKON JAEATEIIbHOCTH.

YueOHas 1 MeTOAMYECKAS JIUTEPATypa:
1. AGkun I'.JI. 3agaun u ynpaxHeHUs IO XUMUH JJI cpeHe mkoubl: [locooue s

yuutenei. M.: IIpocsemenue, 1980.

2. Apanckasa O.C.bypas WN.B. IIpoekTHas [O€SITENbHOCTh IIKOJBHUKOB B MPOLECCE
oOyuenus xumui. 8-11 knaccel.M.:Benra-I'pad, 2005.- 281 c.

3. Hernuna T.E. Ilporpamma 53JI€KTUBHOTO Kypca « OKCIEPUMEHTAJIbHBIE 3aJadyd IO
xumumny: Xumus. [pennpodunbaoe odyuenue,8-9 kiaccel.- M.: Ipoda, 2006.-79 c.

4 MapmranoBa I'.JI. Texnuka ©€30MaCHOCTH B IIKOJBbHOW XMMHYECKOW J1abopaTopuu:
COopHUK MHCTPYKIMIA U pekomeHaanuit. — M.: Apkru, 2003.

5. Hoommuckuii .M., HoBomunackas H.C. Tumel XUMHUYECKHUX 3a7ad M CIOCOOBI HMX
pemenus. 8-11 k. —M.: Onukc 21 Bek, 2004.-176 c.

6. OpxekoBckuii II.A., [HaeimoB B.H., TutoB H.A., boromonosa H.B. TBopuecTBO
yYaluXxcs Ha MPAKTUYECKUX 3aHATUSIX MO0 XUMUM.- M.: ApkTH,1999.- 152 c.

7. XapbkoBckast H.JI., AceeBa 3.I". AHaJiM3 BOJbI U3 MPUPOJHBIX UCTOUHUKOB: XUMHUS B
mkone, Ne3, 1997, c. 61-63.

8. Xomuenko I'.Il. Xumus mjis moctynaronux B By3bl. — M.: Beicmas mikona,1994. —
447c.

9. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 33724 IO XUMHH JJIsI TTOCTYTAIOIINX B BY3HI.
— M.: HoBas Bonna, 1997.- 303c.

10. Hurouu U.K., IIpotacos II.H. MeToauka peieHus: pac4eTHBIX 3a7a4 N0 XUuMUM. M.:
IIpocenienue, 1983.

11.YepuoOennckast .M. Metoauka oOyueHusi XuMuu B cpenHei mkomne: Yueb. Jlms crya.
BhIcII. yue0. 3aBea.-M.: Brmagoc, 2000.

12. IlItema JI.M.CriocoOsl pelmieHust pacueTHBIX 3ajad M0 XUMUU (COOPHUK SIEKTUBHBIX
KypcoB. Xumus, 9 knacc). Bonrorpan: Yuurens, 2006.- 166 c.

13. Irpemmiep .M., XoxonoBa A.M. Metonuka pelieHUsT pacyeTHBIX 3ajad II0
xumun.8-11 knaccest: [locobue nns yuntens. M.: Ilpocsemenue,2000. — 207c.



Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

9 kjacc

Ne TEMA Kom— | Ne
BO yueOHOMI
YacoB | HEJEIIN
1. | AOT Ne 005-2020. Texnuka 6€30MacHOCTH NpU 1 1
MIPOBEJICHUU 3aHATUHU N0 PYHKIIMOHATIBHON XUMHUYECKOM
rpamMoTHOCTH. COBpEMEHHBIC MTPEICTABICHHS 00
00pa30BaHUN XUMUYCCKOMN CBSI3H.
2. | OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINH 1. 2.
3. | KuciotHo-ocHOBHBIC B3aUMOJCHCTBHUS B PaCTBOPAX. 1. 3.
[ToHSATHS O COBPEMEHHBIX TEOPHUSIX KHCIIOT H
OCHOBaHMH.
4. | NoHHOE IPOU3BEICHHUE BOJIBI. 1. 4,
5. | PactBopsl uctuHHbIE U KOyonaHble. Dddext Tunmans. 1. S.
6. | CnocoObl BEIpa)KEHUs KOHIIEHTPAIIUK PACTBOPOB. 1. 6.
7. | Pemenue 3a1a4 Ha HAXOXK/ICHNUE KOHIICHTPAIIUU 1. 7.
pacTBopa.
8. | Pemenne koMOMHUPOBAHHBIX 33724 1. 8.
9. | Pemenue 3a7a4 Ha HaX0XKJIEHUE MAaCCOBOM JIOJIU 1. 9.
XHMHUYECKOI0 DJIEMEHTA.
10. | Peumrenue 3a1a4y Ha HAXOKIEHUE MAaCCOBOM T0JIHU 1. 10.
XUMHUYECKOTO 3JIEMEHTA W KOHIICHTPAIIUH BEIIeCTBA B
pacTBOpe MPaKTHUCCKON HAIIPaBICHHOCTH.
11. | Pemenue 3amad, CBSI3aHHBIX C MCIOJIb30BAaHUEM 1. 11
CTEXMOMETPHUIECKUX CXEM.
12. | Kpucrammoruaparsl. 1. 12
XUMMUSA N YEJOBEK
13. | Xumus ¥ MpoOU3BOJICTBO 1. 13
14. | DneKTpOoXUMHYECKHUE MMPOUECCHI. 1. 14
15. | [lonsatue o metaiuryprun. CrijiaBbl. 1 15
16. | DIEKTPOIUTHUECKOE TOJYUCHHUE IIEITOYHBIX, MEeTOYHO- 1. 16
3eMEeNbHBIX METAJIJIOB U aJTFIOMHHUS.
17. | Xumuyeckas ¥ JIEKTPOXUMHUYECKass KOPPO3HsI. 1. 17
18. | Pemenue skcriepuMeHTAIBHBIX 3a71a9 110 1. 18
pacIiO3HaBAaHUIO COCTMHEHUN METAIIJIOB.
19. | Pemerre KoMOMHUPOBAHHBIX 3aJ1a4. 1. 19
20. | XuMHus B CEILCKOM XO3SIMCTBE. 1. 20.
21. | Pemenue kadecTBEHHBIX 3a7a4 HA Paclo3HaBaHUE 1. 21.
HMOHOB.
22. | Xumus B OBITY. 1. 22.
23. | XuMus U MUTaHUE. 1. 23.




24. | Xumus u 3J0pOBbE YEJIOBEKA 1. 24,
25. | JlekapcTBa uiam sibI. 1. 25
26. | Bpeansle npucTpacTus riazaMu XUMHUKa 1. 26.
27. | Xumus U 5KOJIOTHs 1. 27
28. | Bona — yHUKaJIbHOE BENIECTBO HA IJIAHETE 1. 28.
29. | Xumus Oyayiero 1. 29
30. | CoBpeMeHHbIC XUMUUECKHE CIICIIMATIBbHOCTH 1. 30
31. | OKCcKypcHsi HAa XUMHUYECKOe MPOU3BOICTBO. 1. 31
32. | O6o6menue. [lonBeneHne UTOroB. 1. 32
33 | Pe3epBHOE Bpems 1. 33
34 | Pe3epBHOE BpeMs 1. 34
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