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IosicHuTebHAS 3anHCKa

o)
v

M3yyenue xuMuum Ha 06a30BOM  YPOBHS
00pa3oBaHUs HAIPABJIEHO Ha OCTHKEHHUE CIIEIy K
® OCBOCHHE CHCTeMBbl 3HaHMii O QyHzmay
(akTax XUMUH, HEOOXOAUMBIX IS TIOHUMA

cpennero (MONHOro) o6IIero
DILUX LeJIeH:

ICHTJIBHBIX 3aKOHAX, TEOPHSX,
HUs HAy4YHOU KapTHHBI MUDPA;

OBJa/lcHHE YMEHHSIMH: XapaKTepu30BaTh BEIIECTBA, MaTepUalbl U
XUMHYCCKHE — PEaKUMH;  BBIIONHATH  JAaGOpATOPHBIE  SKCIEPHMEHTEL,
NPOBOUTE  PacyY€TBl 110 XMUMHMYECKHM| (OPMyJaM U YpaBHEHHSIM;
OCYIIECTBIATL IOUCK XHMHMYECKOM HWH)OpPMALMU U OLEHWBATH €&

AOCTOBEPHOCTh; OPUEHTUPOBATHCS M IIPHH
CUTYaIUsX;
Pa3BHTHe [T03HABATEIbHBIX HHTEPECOB, WI
CIIOCOOHOCTEH B IpOLIECCE M3YUEHUSI XHM
TeXHUYECKHH IIPOLECC IIUBUIN3ALUH, CJIO)
Pa3sBUTHS MU, TEOPUI U KOHIIEIILIHHA COBPS
BOCIUTAHHE YOEKXIEHHOCTH B TOM, YTO
BO3/ICUCTBHsI Ha OKPYXKAIOIIYI0 Cpemdy, ¥
NIPUMEHEHUE IMOJTyYEHHBIX 3HAHUH U YMEHH
NpHMEeHeHHe IOJyYeHHBIX 3HaHWU M yMe
BCIECTBAMU B JlabopaTopuu, OBITY W
IIPaKTHYECKUX 3alad B MOBCEIHEBHOM XU
HaHOCSIIIUX BpeJ 3J0POBBIO YEJIOBEKA U O
UCCIICOBATENIbCKUX pabOT; CO3HATEIHHOT(
C XUMUEN.

Kypc obmelt xumun HanpasneH Ha perre
O0y4arOLMXCs TI0 HEOPraHW4eckod M opra
YPOBHe 0011e00pa30oBaTeIbHOM MKOIBI C IEb
XUMHUYECKOH KapTHHBI MUpa. Bemymas unes k)
HEOPraHWYECKOM XUMHUH Ha OCHOBE OOIIHOCTH
a TaKXe Ha OCHOBE OOIIMX IOAXOHOB K KI

[MMAaThb PEIICHUS B HpO6JIeMHBIX

ATEJUIEKTYaIbHBIX M TBOPYECKUX
IMYECKOM HayKu W e€ BKJIaJa B
KHBIX ¥ IIPOTUBOPEUYUBBIX IyTei
°PMEHHON XUMUH;

XUMHSI — MOLIHBIA WHCTPYMEHT
1 YyBCTBA OTBETCTBEHHOCTH 3a
i

HUN [1s: 6e30macHoi paGoTsl ¢
Ha TIPOM3BOJCTBE;, pEIIEHHUS
3HU; IIPENYNPEXKACHUS SIBICHUMH,
Kpy>Karolen cpene; MpoBeaeHHs
) BEIOOpa Ipodeccru, CBA3aHHOM

HUE 3a7lau¥ UHTErpaluy 3HAHUMN
HUYECKOM XHUMHH Ha BBICOKOM
F0 (OPMHUPOBAHUS Y HUX €IUHOMN
ypca - €IMHCTBO OPTraHUYECKOU U
UX TOHATHM, 3aKOHOB ¥ T€OPUH,
JacCUUKALUK OPraHUYeCKUX |

HEOPraHM4YEeCKUX BEIIECTB U 3aKOHOMEPHO(
PeaKIui MeX1y HUMH.

Teopernyeckyto ocHOBY Kypca o6rmeit xu
IPEICTaBICHUS. O CTPOSHUM BelecTBa (mepH
aroMa, THIAX XHMHYECKHX CBs3ei, arpe
IIOJIMMEpax M JOHCIEPCHBIX CHCTEMAX, Kay
COCTaBe BELIECTBA) U XUMHUYECKOM IIPOLIECCH
PeaKIuii), XUMHYECKON KHHETUKE U XUMHYECK
BOCCTaHOBHUTEJBHBIX Mpoueccax. PakTuueck
000OLIEHHBIE TIPENCTABIEHHS O Kiaccax op
COCIUHEHHUU U UX CBOMCTBAX.

'TSIM - IIPOTEKAHUSA XHUMHYECKUX

MHH COCTaBJISIFOT COBPEMEHHBIE
OIMYECKOM 3aKOHE M CTPOECHHH
[AaTHOM COCTOSIHUM BEILECTBA,
CCTBEHHOM U KOJIMYECTBEHHOM
> (kmaccudUKauy XUMHUYECKIX
(OM PaBHOBECHUH, OKHUCIIUTEIILHO-
YIO OCHOBY Kypca COCTaBIISIIOT
FAaHHYECKUX U HEOPraHWYeCKUX




Pa6oy4as nporpamma paspaboraHa Ha OCHOB
['abpuensna, cooTBeTcTBYIOIICH DeneparbHOMY
cTaHzapra odumero oopa3oBaHus U JOMYILEHHOM )
Hayku Poccuiickoit @eneparun.

Ilnanupyemble pe3yabTaThl OCBOEHHS Y4eOHOIQ

e aBTopckoi nporpammsl O.C.
KOMIIOHEHTY IOCYAapCTBEHHOIO
MrHKCTEpCTBOM 00pa3oBaHUs U

) npeamMeTa «XHMHS» ¢

ONMHCAHHEM YHHBEPCAIbHBIX Y4eOHbIX JefiCTBHI, JOCTHIaeMbIX

00y4aroLIHMHCH
JINYHOCTHBIE pe3yIbTaTHL:

- ¢()OPMUPOBAHHOCTH MOJIOKUTENBHOTO OTHOIIEHH
4TO 00yCNIaBIMBaeT MOTHBALHMIO K YU€OHOMU JesiTen
BbIOpaHHOH cdepe;

-C(OPMHPOBAHHOCTh YMEHHS pellaTh MPOOIeMBI II
TBOPYECKOT'0 XapaKTepa;

1 K XUMHUH,
BHOCTH B

OHCKOBOTI'O U

-C(OPMUPOBAHHOCTH YMEHHUS IIPOBOJUTH CAMOAHANN3 U

OCYIIECTBIIATH CAMOKOHTPOJIb ¥ CAMOOLIEHKY Ha OQ
KPUTEPUEB YCIIEIITHOCTH;

-C(OPMHUPOBAHHOCTH HABBIKOB IPOSIBIECHHS I03HAE
WHHUIIMATUBBI B y4eOHOM COTPYIHUYECTBE.
[IpenMeTHBIE pe3ybTaTh:

-C()OPMHUPOBAHHOCTH IPEJICTABIEHUH O MECTE XUM
HAy4YHOM KapTUHE MUpPA; IIOHUMaHUE POJIH XUMHUH
Kpyrosopa 1 yHKIHOHAIEHOMU I'PAMOTHOCTH Y€EJI0
IIPaKTUYECKUX 3a]1a4;

-BJIaJIEHHE OCHOBOIIOJIAralOIIUMHA XUMHUYECKUMH T
3aKOHaMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE TI0JIh3
TEPMHUHOJIOTHEN ¥ CHMBOJIMKOIA;

-BJIaJICHHE OCHOBHBIMU METOaMH HAYYHOTO [TO3HS
XUMHMU: HAOJII0/IeHNe, OTIMCaHUE, U3MEPEHHE, IKCIT
00pabaTeIBaTh, OOBSICHSITE Pe3yJIbTaThl IPOBEICHH
BBIBOJIBI; TOTOBHOCTB U CIIOCOOHOCTH METO/IBI IT03H
NPaKTUYECKUX 3a/1a4;

-C()OPMUPOBAHHOCTh YMEHHUS 1aBaTh KOJIUYECTBEH
MPOBOJHUTH PACYETHI 10 XUMUYECKHM (HOpMyJIam U

-BJIAJICHUEC IIpaBUJIaMH T€XHUKHU 0e30MmacHOCTH IpH
HCII0JIb30BaAaHUHU XUMHUYECKUX BEUIECTB;

-C(hOPMHPOBAaHHOCTb YMEHHUSI IPOBOJUTH SKCIIEPHU]
JUIaKTUYECKON HaIlpaBJIeHHOCTH;

HOBEC

3aTEeJILHOU

A B COBPEMEHHOM
B GOpPMUPOBaHHUH
BEKa JJIsl pelLeHUs

OHSTUSMU, TEOPUSIMU,
OBaHHE XUMUYECKOMI

IHUS1, ACTIOJIb3YEeMBIMH B
EPUMEHT; YMEHHE

bIX OIBITOB U JIeNIaTh
[AHWS TIPU PELICHUN

HBIE OLIEHKH U
YPaBHEHUSIM;

1

EHTBI pa3HOU




-C()OpPMHPOBAHHOCTh YMEHHsI OKa3bIBaTh IIEPBYIO II
OTpPAaBJIEHUSX, OYKOTaX U APYTUX TPaBMaX,CBA3aHHb
1abopaTOpHBIM 000PYAOBAHUEM.
MetanpeaMeTHbIE pe3yIbTaThI:

c(hOpMHUPOBAHHOCTH YMEHHS CTABUTH LIEJIH U HOBEI
TI03HABATEJILHOM [IEATENEHOCTH;
OBJIaJIEHHE NIPUEMAMHU CAMOCTOSITENEHOTO TIAHUPA
LeJI, yMeHHsl BEIOUpaTh 3(p(eKTHBHBIE CIIOCOOHI P
MO3HABATEILHBIX 33/]1a4;CHOPMUPOBAHHOCTD YMEHH
TUIAHUPYEMBIMH pe3yJIbTaTaMH,
-C()OPMHUPOBAHHOCTH YMEHHUS OCYIIECTBIISATH KOHT]]
JOCTHIXKEHHSI pe3ylibTaTa, KOPPEKTUPOBAThH CBOM /1€
-c(hOPMUPOBAHHOCTH YMEHHSI OLIEHUBATD TIPABUJIBH
y4eOHBIX 337]a4 ¥ COOTBETCTBYIOIIHE BO3MOYKHOCTH
-BBICOKUH YPOBEHb KOMIIETEHTHOCTH B 00JIACTH HC

OMOIIb IPH
[X C BELIECTBAMH U

e 3a/1a4d B yueOe u

BaHU ITyTeH JOCTHKEHHUSI
eLIeHUs] y4eOHBIX U
51 COOTHOCUTH CBOU JEHCTBHUS C

)0JIb B IIPOLIECCE
WCTBHUS,

{OCTb BBIIIOJTHEHHUS
{ UX pelIeHUs,
nonb3oBanus KT,

-c(hOpMHUPOBAHHOCTH YMEHHUS IIPUMEHSTE B [I03HAB

KOMMYHHUKaTHBHOM U COLIMAJIBHOM MPaKTHKE 3HAHH

IIPH U3y4YEHUHU IIpeaIMeTa.

INTAHWPYEMBIE ITPEIMETH]

OCBOEHUMA YYEBHOI'O ITPEJIME]

B pesynbrare usydeHus y4eGHOTO mpeamera « XuM

cpefHero obmero o6pa3oBaHus:
BelnmyckHUK HayuuTes:

ATEJIbHOU,
s1, IOJIyY€HHBIEC

bIE PE3YJIbTATEI
[A «XUMUS»:
(15D HA YPOBHE

-pacKpbIBaTh Ha IIPUMEPAX POJIb XUMUHU B (OpMHUpS
COBPEMEHHOM Hay4YHOU KapTHHBI MUPA U B MPAKTH]
JEATEIIbHOCTH YeJIOBEKa;
-IEMOHCTPHPOBATH HA IPUMEPaX B3aUMOCBS3b Me)]
U IPYTUMH €CTECTBEHHBIMU HayKaMU;

-pacKpeIBaTh Ha IIPUMEPAX IOJIOKEHUSI TEOPHH XH]
AM. Bytnepoga;

DBAHUU
HeCKOU

Ky XUMUEH

MHUYECKOT'O CTPOCHHUA

-IOHUMAaTh GU3NYecKuil cMbIc [TeproguuecKoro
1 Ha €ro OCHOBE OOBSCHSATH 3aBUCHMOCTh CBOMCTB
¥ 00pa30BaHHBIX UMH BEILECTB OT 3JIEKTPOHHOTO C
-00BACHATH IIPUYUHBI MHOT00Opa3Ks BELIECTB Ha (
MpeCTaBIeHn 00 UX COCTaBe M CTPOEHUH;
-IIPUMEHSTH TPaBUJjIa CUCTEMATUYECKON MeXayHaf
KaK CpeJICTBA Pa3JIMYCHUs U UISHTUDUKAIIUN BEIII
U CTPOCHHUIO;
-COCTaBIISITh MOJIEKYJIAPHBIE U CTPYKTYpPHBIE HOpM
BEIIeCTB KaK HOCHUTEJIEH HH(POPMAIUHU O CTPOEHHH
CBOWCTBaX ¥ NPUHAIJIEKHOCTH K ONPEIETIEHHOMY

sakoHa /.. MeHpeneesa
XUMHUYECKUX 3JIEMEHTOB
TPOEHUSI AaTOMOB;

DCHOBE OOIIMX

DOJTHON HOMEHKJIATYPHI
2CTB 10 UX COCTaBYy

YJIbl OPTaHUYCCKHUX
BE€IICCTBA, €10

KJ1acCy COEIUHEHUI;




-XapaKTEpHU30BaTh OPraHUYICCKHUE BEIIECTBA I10 COC
CBOﬁCTBaM, yCTaHaBIIMBaTh IIPUYNHHO-CIIEJCTBEHH
AaHHBIMHU XapaKTCPHUCTHUKAMHU BELIECTBA,

-[IPUBOJIUTH IPUMEPBI XUMUUYECKUX PeaKiuii, PacK
CBOWCTBA TUIMYHBIX IPEJICTABUTENeH KIIACCOB OpI]
LEJIBI0 UX UIACHTU(DUKAIMY U O0BICHEHHUS 00J1aCTH
-[IPOrHO3MPOBATE BO3MOXXHOCTH MMPOTEKAHUS XUMH
OCHOBE 3HAHUM O TUIIAX XUMHUYECKOMH CBS3H B MOJIE
PEaKIMOHHOM CIIOCOOHOCTH;

-UCTIOJIb30BaTh 3HAHUSI O COCTABE, CTPOSHHH U XUM
BELIECTB /151 0€30M1aCHOr0 NPUMEHEHUSI B IIPaKTUY
-IIPUBOJIUTH IPUMEPHI TPAKTHYECKOI'O UCIIOIB30

TaBy, CTPOCHHIO U
[BI€ CBSI3U MEXIY

PBIBAIOIIUX XapaKTEepPHbIE
AHUYECKUX BEIIECTB C

[ IPUMEHEHUS;

YECKHUX peaklui Ha
’KyJIaX PeareHTOB U UX

HMYECKHUX CBOMCTBax
[€CKOM IesITeIbHOCTH;
Usl IPONYKTOB

o
nepepaboTKu He(TH KU IIPUPOTHOTO ra3a, BEICOKOMOJIEKYISAPHBIX

COeTMHEHUH (ITOJUATUIIEHA, CHHTETHYECKOTO Kayy
alleTaTHOI'O BOJIOKHA);

-IIPOBOJIUTE OIBITHI 10 PACIIO3HABAHUIO OPraHUYEC
TTTUIEPUHA, YKCYCHOM KUCIIOTHI, HEMPEAEIbHEIX K]
Kpaxmaja, O€JIKOB — B COCTaBe MUILEBBIX MIPOIYKT(
KOCMETHYECKUX CPEJICTB;

-BJIaJIeTh NIpaBUJIaMM U IIpreMaMu 6e30macHoi pad
BEIIECTBAMH U 1a00paTOPHBIM 000pYI0BaHHEM;
-yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECK
XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPO
ONTUMAJIBHBIX YCIIOBUH MPOTEKAHUSI XHMHUECKHUX 1]
-IPUBOJIUTE IIPUMEPHI TUIPOJTH3a COJIEH B IIOBCE/IE

-IIPUBOJUTH IIPUMEPBI OKHUCIINTEIIEHO-BOCCTAHOBH]
[IPpUPOAEC, MIPOU3BOACTBEHHLIX IIpoLecCaX U
JKHU3HCACATEIIBHOCTHA OPraHu3MoOB;

-IIPUBOJUTH ITPUMEPBI XUMUYECKUX peaKHHﬁ, PacCK
XUMHUYECKUE CBOMCTBA ITPOCTBIX BCIIECTB — METAJJ

yKa,

KUX BEIECTB:
POB, TJIFOKO3EI,
DB U

OTBI C XUMHUYECKHUMU

Ol peaKkIu U CMEIEHHUs
B C LIEJIBIO ONpeeIeHuUs

IPOLIECCOB;

IEBHOM >KU3HU YEJIOBEKA;

'€JIBHBIX pEeaKluil B

PBIBAIOIIMX OOIIIHE
I0B U HEMETAJIJIOB;

-IIPOBOJIUTE PAaCUEThl HA HAX0XKAECHUE MOJIEKYIIPHON HOpMYIIBI

YTJII€BOAOPO/Ia 10 IIPOLYKTaM CTOPaHHUS U ITI0 €T0 O
IUIOTHOCTH ¥ MacCOBBIM JI0JISIM 3JIEMEHTOB, BXOISI
-BJIaJIETh NIPaBUIaMu 6€3011acHOTO OOpalleHus ¢ €
TOKCUYHBIMH BEIECTBAMHU, CPEICTBAMH OBLITOBOM 3
-OCYUIECTBJIATH IOMCK XUMUYECKOH HH()OPMAIIHH |
MIEHTU(DUKATOPAM, CTPYKTYPHBIM (OpMyIaM Belll
-KPUTUYICCKH OLIEHUBATh U HHTEPIIPETHPOBATH XUM
COZIEPIKAIIYIOCS B COOOLIEHUAX CPECTB MacCOBOM
WurtepHera, Hay4HO- MMOIMYJISIPHBIX CTATHSIX C TOYKE

THOCUTEJIBHOU

ITUX B €r0 COCTaB;
NKHUMH, TOPIOYHUMH U
CIMUH,

10 Ha3BaHUSM,

eCTB;

[MYECKYI0 HH(DOpMaLHIo,
UHpOpMaIIH, pecypcax
1 3pEHUS ECTECTBEHHO-

Haquoﬁ KOPPCKTHOCTH B LICJISIX BBISIBJICHUS OIIMOOYHBIX C}’)KI[CHPII’I )51

(GopmMUpOBaHHs COOGCTBEHHOMN MTO3HITHY;




-IIPEACTABJIATD ITYTH PECIICHUS r100aIbHBIX HpO6J’I M, CTOSAIUX MIepeq
HCJIOBCYCCTBOM: SKOJIOTHYCCKUX, SHEPIETUYECKUX CBIPBEBEIX, H POJIb
XHUMUHU B PCILICHHUH 3THUX npo6neM

BI:IHyCKHI/IK INOJIYYHUT BO3MOXHOCTH HAYYHUTHCS

-UJTIOCTPUPOBATE Ha MPUMEPAX CTAHOBICHHUE U 3BOJIIOLIMIO OPTaHUYECKOM
XUMHU KaK HayKU Ha pa3IMYHbIX HCTOPHYECKUX dTAlax €€ Pa3BUTHS;
-UCIIOJIb30BATh METO/bI HAYYHOIO II03HAHKS IIPH BHIITOJTHEHUH TIPOEKTOB
y4eOHO- HCCIIeI0BAaTeNILCKUX 3a/1a4 110 U3YYEHHUIO ¢BOHCTB, CIIOCO60B
TIOJTy4€HMsI ¥ paCIIO3HAaBaHKs OPTaHUYECKHUX BEILECTB;

-00BACHATH IIPUPOMY U CIIOCOOBI 00pa30BaHMs XUMUYECKOH CBSI3H:
KOBaJICHTHOH (IIOJISIPHOM, HETIONISIPHOM ), HOHHOM, METAJUINYECKOH,
BOJIOPOJTHOM — C LIEJIBIO ONpEAeTeHUS XUMUYIECKOH aKTHBHOCTH BEILECTB;
-yCTaHaBIUBATh €HETHYECKYIO CBSI3b MEX/y KJIaCCaMU OpraHM4eCKUX
BELIECTB JUIsi 000CHOBaHMs IPUHIUIIAAIBHON BO3MOXHOCTH MOTyYESHUS
OpraHUYeCKHUX COCTUHEHMH 3aJaHHOTO COCTaBa U QTPOECHHMS;
-yCTaHaBJIMBATh B3aUMOCBS3HM MEXy haKTaMU U TEOpHel, NPUUUHON U
CJICACTBUEM IIPU aHaAJIM3€ NPOOIEMHBIX CUTYyaIMii B 000CHOBaHUH
NPUHUMAEMBIX PELICHUN HAa OCHOBE XUMHUYECKUX 3HAHUMN.

(v

Copep:xaHnue nporpamMmal

Baxkneiiumine XxuMu4ecKkre NOHATHSA U 3aKOHbI (11 u)

Atom. Xumuueckuil snmement. Mzorombl. IIpocTele W CIOXHBIE B
eliecTBa. 3aKOH COXpPaHEHHUs MacChl BEILIIECTB, 3aKOH COXPAHEHHS U
NPeBpaILeHUs] SHEPIUH IIPU XUMUYECKUX PEAKIUAX, 3aKOH [TIOCTOSIHCTBA
cocraBa. Berectsa MONEKyISIpPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSL.

[leponuyeckuii 3aKOH M  MEPUOAUYECKAs |CHCTEMAa XHUMHYECKHX
anemeHToB [I. . MennieneeBa Ha OCHOBE y4eHHUS] O CTPOCHHMH aTOMOB
Amomnvele opbumanu, s-, p-, d- u f~anexmponsi. OcOGEHHOCTH pa3MeIeHHS
3JIEKTPOHOB 110 OPOUTANISIM B aTOMaX MaJIbIX M GOJBLIMX IIeproa0B. CBA3b
NIEPUOJUYECKOI0 3aKOHA H NIEPHUOJIUIECKON CUCTEMBI XUMHUYECKUX
3JIEMEHTOB C TEOpHeH CTpoeHUs: aTOMOB. KOPOTKHH U [UTHHHBINA BApUAHTE
Ta0JIMIIbI XUMUYECKUX 3JIeMEHTOB. BajleHTHOCTS 1| BaJIeHTHEIE
BO3MOX@XHOCTH aTOMOB.

Aemoncrpauuu. [ICXD JIVIM, Tabnuips! «DNeKTPOHHBIE 060T0YKH aTOMOB)

Crpoenne Bemecrsa (2 4)

Xumuyeckas c¢Bs3b. FlonHas cBsi3b. Katnonsl u annoHsl. KoBanenTHas
HeToJsipHas cBsi3b. KoBasieHTHas monsipHas CBSI3b.
DIIeKTPOOTpULIATeNIbHOCT. CTeneHs OKKMCIeHus. MeTamindeckast CBs3b.
Bonoponnas cBs3b. [IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYT
HEOPraHMYeCKUX U OPTraHUYECKMX BEHIeCTB. TUIBI KPHUCTAUIMYECKUX
PeIIeTOK ¥ CBOMCTBA BewleCTB. [IpUuuHBI MHOrOQOpasus BELECTB:
U30MepHs, TOMOJIOTHS, aJUTOTPOITHSL.




HdemoncTpanun. MoJenu HOHHBIX, AaTOMHBIX, MOJI
METAUTHYCCKUX KPUCTAIUIMYECKUX pelIeToK. Moje
H30MEPOB, TOMOJIOTOB.

Xumuuyeckue peakuuu (7 9)

Knaccuduxanus XuMuyecKux peakuuii B HEOpra
opranu4eckoil Xumuu. CKOpoCTh peaKkIliy, ee 3aBU
(axTopos. Karanus u katanuzartopsl. OGpaTUMOCTE
paBHOBecHe. CMelleHre paBHOBECHS IO JeHCTBUE
[Tpunnun Jle [larense.
OnexTponuTHyeckas qucconnarys. CUIbHBIE U ClIa
Wunbie ypaBHeHus.Cpena BOIHBIX PacTBOPOB: KUC]]
menovHas. Bongopoanslii nokasarens (pH) pactsop

EKYJISIPHBIX U
JTA MOJIEKYJI

IHUYECKOU U

CUMOCTB OT Pa3jInYHbIX

> peakui. XMMHAYeCKOe
M Pa3IMYHBIX (aKTOPOB.

|OBI€ SJIEKTPOJIUTHI.
1asi, HEUTpaJIbHas,
a.

['maponus opraHUYecKUX U HEOPTaHWMYECKMX BEILECTB.
JleMoHcTpanuu. Pa3nudHble TUIIBI XUMHYECKUX PEAKIMHA, BUIECOOIBITHI IO
OpraHUYeCKON XUMHH, BUIe0(UIbM «OCHOBBI MOJIEKYJIAPHO-

KHHETUYECKOU TEOPUMY.

JlaGopaTopHble OnbITHI. 3aBUCHMOCTH CKOPOCTH PEAKIMHU OT

KOHLIEHTPAIUH, TEMIIEPATYPbl, IPUPOABI pEarupyro
Pasnoxenue nepoxcuaa BoJOpoa MpUCYTCTBUH Ka
Onpenenenue cpessl pacTBOpa C IIOMOIIBIO YHHUBE]

Metanasi (7 4)

[lonoxxeHrne MeTAUIOB B IMEPHOAUYECKOH  CI
anemeHToB JI. V1. Menneneesa. O01ue cBoiicTBa 1
ONEKTPOXUMHUUECKUH PSiJi HAMIPSHKEHUH METaIOB.
TIOJTyY€HUsI METAJIJIOB.

Crnasel. [lonstue o kopposum MeramioB. Co
oppo3uu. O630p METaIIOB IMIABHBIX MOArPYII (A
CUCTEMBI XUMUYECKHUX JIEMEHTOB.
O630p MeTannoB no6o4YHEIX noarpym (b-rpymmn) o
XUMHUYECKUX
3JIEMEHTOB (Menab, LUHK, Xeie30). OKCHasl H
OB.

Memoncrpanuu. O3HaKOMIICHHE C 06pa3laMy MET
CIITIaBbl, B3aUMOJIEHCTBHE METAJIIOB C KUCIOPOIOM
JI0Ka3aTeIbCTBO aM(POTEPHOCTH AJFOMUHUS U €r0 T
ME€JIH, JKeJie3a, XpoMa, UX COeIUHEHUH; B3aMO e
KUCJIOTaMU (CepHasi, COJISTHAs), TIOTyYeHUE THIPOK(
OKCHJIa MEJTH; B3aMMOJEHCTBUE OKCHUIOB U THIPOKC
KHCJIOTaMH; JI0Ka3aTeIbCTBO aM()OTEPHOCTH COEIU
(IIT). PacueTHble 3agaun. PacyeTs! 0 XUMUYECKH
CBSI3aHHBIE C MACCOBOM J10JIel BBIXOA MPOIYKTA ¢
TEOPETUYECKHA BO3MOXKHOTO.
Hemeranan (8 1)

icCTEME
IETAJLJIOB.
OO0111e crnocoobl

OCOOBI 3AILUTHI
\

IINX BEIIECTB,

Tanu3aTopa.
CaJIBHOI'O UHAUKATOPA.

XHUMHYCCKUX

OT K
-TPyII) EPUOANIECKOM

€pUOANYECKON CUCTEMBEI

TMOPOKCHUABI METaJll

AJIJIOB U UX COCIMHEHUH,

, KUCJIOTaMH, BOJIOM;

UAPOKCHAA, 00pa3Ilbl
CTBHE MEIIU U XKeJiesa C
TUla MeIY, Xpoma,
'MJI0B METAJLJIOB C
HEHUU Xpoma

M YPaBHEHUSIM,

PaKIUU OT



O0630p cBoiicTB HeMeTaI0B. OKUCIUTEIBHO-BOCCT
TUMHYIHBIX HeMeTa/l1oB. OKCHUIBI HEMETAJLIOB U KU
KUCJI0TEL. Bogopoasble coemuHeHHs HEMETaLIOB. |

HEOPTaHUYCCKUX U OPraHUYeCKNX BEILIECTB.

Hemoncrpanun.O6pa3isl HEMETAJIOB;
MOJCTH KPHUCTAUIMYECKHX PELIeTOK, aiMasa, Ipa

aMMMaKa U XJ0pOBOJIOPO/1a, paCTBOPEHHUE UX B BOJ
KHCJIOTHO-OCHOBHBIX CBOMCTB 3TUX BeIIeCTB. CokuI
KHCJIOPOJE, ONPEIeNICHUE XUMUYECKUX CBOMCTB IIp
B3aUMO/JIEHCTBHE KOHI. CEPHOH, KOHII. U pa30aBiieH

MeJIbI0, BUAEOMUIBM «XHUMHUS BOKPYT HACY.

IIpakTukyMm. 1. PemmeHue skcriepuMeHTaIbHBIX 33

PCLICHUE SKCIICPUMEHTAJIBHBIX 3a71a4 110 OpraHuye
MOJIYYE€HHEC, 006HpaHI/Ie " pacliO3HaBaHHUE I'a30B.

TeopernyeckHne OCHOBBI OPraHHYECKOM XHMHH (

OopMHUpOBaHNE OPraHUYECKO XUMUH KaK HAYKH.
OpraHu4ieckux coeauHeHuit A. M. bytieposa. Yri
Panukanel. @yHKIHMOHANBHBIE TPYIIIIEL. I OMOIOrUY
CrpykTypHras usomepus. HomeHkarypa. DekTpo
XUMHYECKUX CBSA3EH B OPraHUYECKUX COeTMHEHMSIX
OpPraHUYECKUX COETUHEHHIA.

QHOBUTEJILHBIE CBOMCTBA
CIIOPOJICOZIEpIKAIIIHE
"eHEeTHYEeCKas CBSI3b

(buta, moyveHue

e, 0Ka3aTeIbCTBO
"aHUE YIS ¥ CephI B
OJYKTOB CTOpaHus,
[HOHM a30THOW KHCJIOT ¢

a4 I10 HEOPraHNYECKONW XUMUM;
CKOM XHMMU;

4 4)

Teopus crpoenus
EPOJHBIN CKEJIeT.
leckui psa. ['omosoru.
HHasl IpUpoJa

. Kinmaccudukanms

Aemouncrpauuu. OOpasipl OpraHUYecKHX BEILIECTB U MaTepHanos. Moenn

MOJIEKYJI OPraHUYECKUX BEIEeCTB. PacTBOpUMOCTD
BOJIC U HEBOJHBIX pacTBopuTelsix. [naBnenue, 00y
OpPraHMYeCKHUX BEIIECTB. IIpUMeEPHl ¥YB B pa3HEIX aI
Pacuernnie 3agaun. Haxoxnenue MonekynspHoii
OpPraHU4YeCKOro COeIMHEHHUs 0 Macce (00beMy) iy

Yraesogopoasi (10 4)
AJIKaHbI

Crpoenue ankxaHoB. 'omonoruveckuii psg. Homen
Dusnyeckue U XUMUYECKHE CBOMCTBA alKaHOB. Pe
[TonyueHue u npuMeHeHue ankaHoB. IToHsTHE O

emMoncTpanuu. B3pelB cMecH MeTaHa ¢ BO3IyXON
KHCJIOTaM,IIEJI0YaM, pacTBOpPy Ie€pMaHIaHaTa Ka

JlaGopaTopHbie onbIThl. M3roToBnenne Moaenei
U TaJIOT€HONPOU3BOJHBIX.

IIpakTH4eckas padora. 1. Onpenenenue KayecTs
COEMHEHUH.

Auikennl. CTpoeH1e ankeHOB. [ OMOIOTHYECKHI P
M3oMmepus: yriepoaHoit Lenu, mojaoeH s KpaTHO
HU30MepHsl. XMMUYECKHe CBOMCTBA: peaKIuu

OpPraHUYECKUX BEILECTB B
/TIIMBaHUE U TOpPEHUE
'PETaTHBIX COCTOSIHUSAX
bopMyIBL

)OyKTOB CTOPaHUSI.

KJIaTypa ¥ H30MepHs.
AKIIMS 3aMeIleHUs.
[UKJIOAJIKAHAaX.

1. OTHOIIIEHHE aJIKAHOB K
st 1 OpOMHO BOJIE.

MOJIEKYJI YTJIEBOJIOPOIOB

CHHOI'O COCTaBa OPraHUYCCKUX

1. Homenknarypa.
Wi CBSI3U, Yuc-, mpawc-




OKHUCIICHUs, TIPUCOEANHEHHs, MOIUMepHu3anuu. [
IIPUMS

Anxaauenbl. Crtpoenme. CBolicCTBa,
KaydyK. AnkuHbl. CTpoeHue aneruieHa. I'omoir

Homenknatypa. ®usuueckie 1 XUMHYECKUE CBOMCT

IMPUCOCAUHCHUA U 3aMEILCHUS. HpI’IMeHeHI/Ie.

JemMoHcTpanun. M3rotosienne Moaenen MOJIEKYI

[TonydeHue anerunena kapOugHBIM criocoooM. B3a
C pacTBOPOM IIepMaHraHaTa KaJlds 1 OpOMHO# BoJd

Paznoxenue KaydyKa [Ipyu Harp€BaHUH U

HCIIBITAHUE IMPOAYKTOB PA3JIOKCHUS. 3HaKOMCTB(

KOB.

IIpakTuueckas paGora. 2. [TonyyeHue sTHIeHA U

Apensbl. Ctpoenue Genzona. M3omepust 1 HOMEHKIT

XUMHYECKHE CBOMCTBA OeH30J1a. ' OMOIorY 6eH3071¢
apOMaTHYECKUX YIVIEBOJOPOAOB C APYTUMH KJIACCE

HAemoHcTpanuu. beH301 kak pacTBOPUTEIb, TOPEH

OeH3o1a K OpOMHOM BOJIE U pacTBOPY IIEPMAHIaHAT

OxucieHue TOJIyoOJ1a.

PUMEHEHUE AJIKEHOB.
*HeHue.  [Ipuponnsrit
DI'Y U U30MEPBL.

rBa. Peakmuu

TOMOJIOI'OB ¥ U30MEPOB.
MMOJEUCTBHE alleTHIIEHA
1. ["'openue auerunena.

D ¢ obOpa3uamMu Kaydy
MU3y4YEHHUE €rO CBOMCTB.

arypa. Ousndeckue u
1. ['eneTnueckas cBs3b
IMH YTJIEBOJIOPOJIOB.

ue 0en3ona. OTHOIIEHHE
A KaJIusl.

[Tpuponnsiii ra3. Hedts u HedTenpomykTel. @uszndeckue cBoiicTBa.

CnocoOsinepepaboTku  HeTH.

JlabopaTopHbie onbIThl. O3HaAKOMIIEHHE C 06pa3I]
HedTenepepabOTKH.

Kucnopoacoaep:kamnue oprannyeckue coeiHHeH
Cnuptsl 1 deHoJIbI

OnnoatoMHble NpenebHble ciupThl. CTpOEeHHE MO
rpynna. BogoponHast cBsi3b. I3oMepust 1 HOMEHKII
MeTaHoJIa (3TaHoJIa), OJTyYeHHE U
npuMeHeHne. PU3MOoNIoruyeckoe NeHCTBHE CIUPT
eka. MHOroaToMHble CHUPTHL. DTHIEHIIMKOJb,
npumeHenne. Penomnsl. CTpoeHre MOJIEKYJIBI heH
BIIMSIHUE aTOMOBB MOJIEKyJle Ha IpUMEPE MOl
TBA. TOKCHYHOCTH (eHOJla U €eroCOeqUHEHU.
HETUYECKasl CBsI3b CIIMPTOB U (PEHOJIA ¢ YTIIeBOAOPC

JlabopaTtopurpie onbIThl. B3aumopeiictBue e
i # pacTBOpPOM rMIpOKcHAa HaTpus. PacTBopeH
Peakuus riounepuna ¢ ruppoxcunom memu(Il).

Pacuernble 3axa4n. Pacuersl 1o XUMHUYECKHUM ypa
YTO OJIHO U3 PEarupyrOLIUX BEIIECTB AaHO B U30BIT
AnbJeruapl, KeTOHbI, KAPOOHOBBIE KHCJIOTHI

AMH ITPOOAYKTOB

us (104)

MeKyJ, QyHKIHOHATbHAS
iTypa. CBolicTBa

OB Ha OpPraHU3M 4YellOB
rviepuH. CBONCTBa,
psia. Bzaumuoe

ekynsl ¢enona. CBoiic
[Ipumenenue penona. I'e
)IAMHU.

Hola Cc OpOMHO#N BOMIO
We T[HIepUHa B BOJIE.

BHCHUSAM ITIPHU YCIIOBHH,

KE.




Anpnerunpl. Kemoner. CTpoeHue Monekyir. OyHKIl
W3zomepus 1 HoMeHKIaTypa. DopMaibIeru U ane
NIOJIyYEeHUE U NPUMEHEHHE.

[MOHAJIbHAS IpYyIIMa.
TaJbJCTH/l: CBOMCTBA,

ALIETOH IIpeACTaBUTENb KeTOHOB. [IpruMenenue. (
npezeNbHble KapOOHOBBIE KUCIOTHI. CTPOEHHE MOJ
rpynmna. M3omepus u HomeHknatypa. CsoiicTBa
pumeHneHue. KpaTkue cBeneHHs O

HeIpeneabHbIX KapOOHOBBIX KHCJIOTax. ['eH
KapOOHOBBIX KHCJIOT C JPYTHMH KJIACCaMH OPraHy

DIHOCOCTAaBHBIE
1eKyJ1. DyHKIMOHAIbHAS
KapOOHOBBIX KHUCHOT. I1

[CTUYECKAas CBSA3b
HECKUX COCIUHEHUM.

JlaGopaTopHsle onbIThl. [lonydyeHne sTanans oku
BsaumozelicTBue MetaHais (3TaHas) ¢ aMMHAYHE
cepebpa(l) u runpoxcuna meau(Il).
llemoncTpanuu. PacTBopeHue B alleToHe pa3inyH

[CICHUCM 3TaHOJIA.
IM paCTBOPOM OKCH A

(bIX OPraHUYCCKUX BCIICCTB.

IIpakTHyeckas pa6ora.3.«CBoiicTBa KAPOOHOBBIX KACIOTY.

Pacuernble 3agaun. OnpeneneHre MacCoOBOM WU
MPOJYKTa PEaKLMK OT TEOPETUYECKH BO3MOXKHOIO
Yraesoasi (3 4)

00BEMHOI JOJIKX BbIXO4a

Kuper. Haxoxnenue B npupose. Coiictsa. Ilps
cpeocmea. Ilpasuna bezonacrnozo obpawenus co c
xumuu. I'mokoza. Ctpoenue mosnekysisl. CBoiicTBa
Caxapo3a. CBOMCTBa, IPUMEHEHHE.
Kpaxman u nemnono3a — npencTaBuTeNH IPUPO]
Peaxnusa nonukonaeHcanyu. @usndeckue U XUMHU?
Haxoxnenue B mpupone. [lpumenenue. AnetatHo

iMeHeHue. Morowue
peocmeamu 66imosoii
IIr0KO3bl. [Ipumenenue.

HBIX IIOJIUMEPOB.
HeCKHe CBOWMCTBA.
€ BOJIOKHO.

JIaﬁopaToprle ONbITHI. PaCTBOpI/IMOCTB JKHUPOB, [AOKA3aTCJIbCTBO UX

HeTIpeIeIbHOTO XapaKTepa, OMblIIeHHE )XUpoB. Cp
CHUHTETUYECKHUX MOIOIIUX CpeACTB. BzauMomeicTs
ruapokcuom meau(Il). BzaumoneticTBre rimroko3:
pactBopoMm oxcuna cepedpa(l). BsaumoeiictBue
Kanblus. B3aumopeilicTBue kpaxmaina ¢ nogom. I'v
OszHakomiieHne ¢ 06pa3LiaMi IPHUPOTHBIX M HCKYCS

JemoncTpanuu. 3HaKOMCTBO ¢ 06pa3IiaMy MOKOL
W3y4enne HHCTPYKIUH 11O UX COCTABY M IIPHUMEHE]
IlpakTHyeckas pabora.4.Pemienre skcriepuMenT
MOJTYYE€HHE ¥ PACIIO3HABAHUE OPraHUYECKHUX BEIIE

A3oTcoaep:kamme OpraHuYecKHe COeHHEHHs (

Amunel. CTpoeHue Moseky1. AMuHOrpymnmna. Ou3
cBoMcTBa. AHMINH, CBOWCTBA, TPUMEHEHHE.

AmunokucaoThl. 3oMepust u Homenknatypa. CE
Kak aM(poTepHBIe OpraHUYecKue coequHenus. IIpy

ABHEHHE CBOWUCTB MbLJIA U

€ TJIFOKO3EBI C

5] C aMMHUAYHBIM
caxapo3bl ¢ THAPOKCUIOM
ApOJK3 KpaxMmala.
CTBEHHBIX BOJIOKOH

[UX U YUCTAINUX CPEOACTB.
HUIO

AJIBHBIX 3a1a4 Ha

CTB.

3 v)

HYCCKHE U XUMHUYECCKHUE

oiicTBa. AMHUHOKHCJIOTHI
IMEHEHUE,




HAemoncrpauun. Okpacka TKaHU aHUJIMHOBBIM KPACHTEIIEM.
JlokazarenbCTBO HAMUKs (yHKIHOHAIBHBIX TPYII B pacTBOPaxX

AMHUHOKHUCIJIOT.

beaku npuponueie nomumepsr. CocraB u cTpoeHre. Ou3nyeckue U XUMU
deckue cBoicTsa. [IpeBpalnenue 6eakoB B opranuzMe. Ycnexu

B H3Y4EHHWHM U CHHTe3e OelkoB. XMMHS U 3JI0pOBbe uesoBeka. JlekapcTaa.
IIpoGiemsl, cBA3aHHBIE ¢ IPUMEHEHHEM JIEKAPCTBEHHBIX TIPEapaToB
Memouncrpauuu. LipeTHble peakimu Ha Genku (6uyperoBast u
KCaHTOIPOTEHHOBas peakunu). OOpasibl 1eKapCTBEHHBIX IIPENApaToB U

BUTaMHHOB. OOpa3Lbl CPeACTB TUTHEHB] U KOCMETUKH.

Boicokomoniekynsipublie coequnenus (3 4)

TloHsiTHe 0 BEICOKOMONEKYIIAPHBIX COeqUHEHUsX. [lomuMepsl, momy4aeMsle
B peakuusx nonuMepusanuu. CtpoeHue monekyi. [lonustumieH.

[Monunponunen. @enonrgpopmanvoezudnvie cmonvi.

CuHTeTHYECKHE Kay4dyKH. CTpOGHI/Ie, CBOﬁCTBa, TMOJy4Y€HUE H IIPUMCHEH

ue. CuHrernueckue BojokHa. Kampown. JlaBcas.

HAemoncrpannn. OOpasipl IIIACTMACC, CHHTETHIECKUX KAYIYKOB U

CUHTCTHYCCKHUX BOJIOKOH.

KAJIEHIAPHO-TEMATHYECKOE IIJIAHUPOBAHUE

Ne | Pasgen/Tema ypokKa

| KonnyecTBo yacoB

Bakunedmne noHsiTHsi ¥ 3akoHbI(59)

1 ATOM. XUMHYECKHUM 3JIEMEHT.

2 HWsoronsl. IIpocThie U ClI0KHEIE BeleCcTBa

3 Macce! BelecTB, 3aKOH COXpaHEHHUs U

IIPEBPAILCHUS SJHEPTUHU IIPH XUMHUYECKUX
peakIusax

4 3aKOH IMOCTOSHCTBA COCTaBa BCIIICCTB.

CTPOEHHUSI.

BemiecTsa MOJIEKyIIPHOTO ¥ HEMOJIEKYISPHOTO

9 BxonHo#i KOHTpOITH

1

Ilepuoauyeckuii 3aKOH H EPHOIHYECKAS CHCTEMA XHMHYECKHX 3JIEMEHTOB
A. U. MenpesieeBa Ha OCHOBE Y4€eHHs O CTPOeHHH(64)

6 [lepuoauueckuii 3aKoH U IEpHOANIECKAs
CUCTEMa XMMUYECKUX d1eMeHToB [1. U.

MenneneeBa. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHUX DJIEMEHTOB.

1

7 CtpoeHue 31eKTPOHHBIX 060J109€K aTOMOB
XUMHUYECKUX DJIEMEHTOB [NIABHBIX MOATPYIIII

8 CTpoeHue 3J1eKTPOHHBIX 000I09EeK aTOMOB

XUMHUYECKUX DJIEMEHTOB ITOOOYHBIX IIOATPYIII




9 BanentHocTs. BaneHTHEIE BO3MOXXHOCTHU U 1
pa3sMepbl aTOMOB XUMUYECKHX 3JIEMEHTOB.
CreneHn OKUCIEHUS.

10 | O6061menune u cucTeMaTU3anus 3HAHUH 10 1
TeMe: «Ilepronuyeckuii 3aKoH
NEPUOAUYECKasl CUCTEMa XUMHUYECKHX
sneMeHTOB JI. . Menneneesa Ha ocHOBe
YYEHHUS O CTPOEHUI

11 | Konrpons 3Hanuit u ymenuii«llepuoguueckuii | 1
3aKOH U MEPUOJUUYECKAs CUCTEMA XUMHUYECKHX
sneMeHToB /I. 1. MenpeneeBa Ha OCHOBe
YYEHHS O CTPOCHUI

Crpoenne BemecrBa(24)

12 | Xumuueckas cBsi3b. Monnas. KoBanenTHas. 1
Merannuueckas. Bogoponasi.

13 | Tunel KpUCTAJUIMYECKUX PELIETOK. 1

XumuuyeckHe peakuuu(74)

14 | Kinaccugukamms XUMHIECKHX PeaKIyii

15 | CkopocTs XxuMHYecKuX peakiuii. GakTophl
BIIMSIOLIHE HA CKOPOCTh XUMUYECKHIX PEeaKIlHiA.
(9KcTIepuMeHT)

16 | Xumuueckoe paBHoBecue. [Tpunnumn Jle- 1
IlaTenne

17 | DnexkTponuTHYeCcKas qucconuanus. VIoHHbIe 1
YpaBHEHHUSI.

18 | 'mpponus opraHUYeCKUX U HEOPraHMYECKHX 1
BEILIECTB

19 | DnexTponu3 opraHUYeCKUX ¥ HEOPraHMYECKUX | 1
BEILIECTB

20 | O6o61eHune u CHCTEMATHU3AIMS 3HAHHM TI0 1
TeMe: «Xumuueckue peakimmy (Tectsr)

Metanabi(74)

21 | IllenouHble U METOYHO3EMENBHbIE METAJLIBI 1
XumMuueckue cBoictsa. [Tonyuenue.

22 | Amomunwii. [Tusk. 1

23 | XKene3o. Menp. 1

24 | Xpom 1

25 | Maprasen 1

26 | OKUCIUTEIBEHO-BOCCTAHOBUTEILHBIE peaxkiup 1

27 | O6061eHue U CHCTEMATU3AIMS 3HAHUH 110 1
Teme: «MeTaab
IIpakTuyeckas pabora

HemeTtanabi(84)

28 | Kucnopox. Bomopog. |1




29 | Cepa. Cepnas kucnota 1

30 | A3oT. A30THas KHCJIOTA. 1

31 | Kpemnuit. ®ocdop. Yrnepox 1

32 | Tlanorensl 1

33 | IIpakTuueckas paGora. Perenue 1
OKCIEPUMEHTAIIBHBIX 3a/1a4 110 HEOPraHUYECKOH
XUMUH.

34 | Pemrenue uenouex peakuui

35 | KonrponbHast paGota Ha TeMy: « MeTasuisl.
Hemeramasiy

Teopernyeckne 0CHOBBI OpraHHYecKoi XxumMun(44)

36 | IIpenMeT opraHuyecKoil XUMUK |

37 | Knaccudukaius opraHMdecKix coeInHEHHM 1

38 | Perenue 3ana4 Ha BbIBO hopMyT 1

39 | PemieHue TecTOBBIX 3aMaHMM 1

Yraesogopoani(104)

40 | Ankanbl. Xumudeckue cBoiictsa. ITonyueHue. 1

41 | Iuknoankanel. XUMUYECKHe CBONCTBA. 1
[Tonyyenwue.

42 | IIpaktrueckas pa6ota. KagecTBennoe 1
OIpeJIe/ICHHE YIIIepoaa | XJopa B
OPraHUYECKHUX COEeTMHEHUIX

43 | Anxenbl. Xumudeckue cBoifctpa. Ilonyuenue. 1
Ilpaktryeckas paGora. U3yuenue cBoiicTB
AJIKEHOB.

44 | Anxunbl. Xumudeckre cBoiictsa. [Tonydenue.

45 | Ankaguensl. OCyllecTBICHHUE IEMOYeK
peaxkiuii.

46 | Apensl. beH30 u ero romosnoru

47 | I'eneTnueckas CBs3b apOMaTHYECKUX
YIJIEBOJIOPOJOB C APYTHMH KjIacCcaMu

48 | Hedre. CiocoGsI nepepaboTKH.

49 | KonTponpHas paGora Ha Temy:
«YTI1€BOIOPOABI»

Kucnopoacoaep:xammue oprannueckue coeanHenusi(104)

50 | Couptsl. Iomyuenue. 1

51 | X¥MHYeCKHe CBOWCTBA CIIUPTOB 1

52 | ®enon. Xumudeckue cBolictea. ITomydenwe. 1

53 | I'eHeTHyecKas CBSI3b CIUPTOB U (heHOIA C 1
YIJIEBOJOPOJIAMH.

54 | Anpperunsl. Ketonsl. XuMudeckue CBONCTBA. 1
[Tonyuenwue.

55 | Kap6onoBsle kuciotsl. [TomyueHue. 1
XUMHUYECKHe CBOMCTBA




56 |IIpaktuueckas paGora. CBoMCTBa albAETUIO0B U
KapOOHOBBIX KHCIIOT.

57 | PelieHue nenovek peaxiuii

58 | Pemienue 3a1a4 Ha BEIBOJ hOpMyII

59 | KontponwHas pabora Ha Temy:

«Kucnoponconepxaniue opraHn4deckue
COEIMHEHUSD)

Yraesoasl (3u)

60 | CroxHsle 3¢dupsl. XKupsr

61 | I'moko3a. Onurocaxapunsl. Caxaposa. Kpaxman

62 | IIpaktuueckas pabora. Pemenue
OKCIIEPUMEHTAJIBHBIX 33/1a4 Ha MOJyYeHHE U
pacro3HaBaHUEe OPTraHUYECKHUX BEIECTB

A3oTcoaepkamme opraHuuecKue coeqnHenus(34)

63 | AmuHBl. XuMH4eckue cBoiicTsa. [Tonyuenue.

64 | AMUHOKUACIOTHI. XMMHUYECKHe CBOICTBA.
ITonyuenue.

65 | KonrpospHas paboTa Ha TeMy: « YTIIEBOBIL.
A3zoTconepxaliue coeTMHEHHUSY

BricokomoJieky isipabie coexnHenus(349)

66 | Ilonarue o BMC. ITonumepsl. Bonokna

67 | Obo6mmeHne 3HaHU 110 KypCy OpraHudeckas
XUMHUS

68 | MroroBas KoHTpoJibHas paboTa




