ITpunoxxenne Ne 1.14

k OOII COO MBOVY COII Ne 55,
YTBEPKJIEHHON MPUKA30M

ot 30.08.2022 Ne 277

Pabouasi nporpamMmmMa y4yeOHOIro npeamera
«XHMHUA»

(0a3oBbIii)
10-11 kiaaccnl



Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JInuyHOCTHBIE pPe3yJIbTATHI OTPAKAIOT:

1) chopMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAYKH W OOIICCTBEHHON IPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe
KyJIbTyp, @ TaKXe pazIu4HbIX (POpPM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

2) c(hOpMHPOBAHHOCTH OCHOB CaMOPA3BHUTHS M CAMOBOCITUTAHUS B COOTBETCTBUU
C OOIIECYeNIOBEYECKUMHU IICHHOCTSIMH M HJAeaJaMH TPaKJAaHCKOTO  OOIIecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOW M OTBETCTBEHHOM
TESTEIbHOCTH;

3) ToJIepaHTHOE CO3HAHWE M TIOBEJCHHUE B MOJUKYJILTYPHOM MHPE, TOTOBHOCTD U
CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMU JIFOABMH, TOCTUTaTh B HEM B3aMMOTIOHUMAHHSI,
HAaxOJIWUTh OOIME TMeId W COTPYAHWYATh IS WX JOCTH)KCHHS, CHOCOOHOCTH
MIPOTUBOCTOSITh HJICOJIOTHH AKCTPEMU3MA, HaI[MOHAIN3Ma, KceHogoouw,
TUCKPUMUHAIIMA TIO COIMAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MIPU3HAKaM M IPyTUM HETaTUBHBIM COIIMAIIHBIM SIBIICHUSM;

4) HaBBIKM COTPYJHHYCCTBA CO CBEPCTHHKAMH, JIETHMH MJIQJIIETO BO3PacTa,
B3pOCIBIMHU B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIEI0BATEIbCKOM,
MIPOCKTHOM U IPYTUX BUAAX ACITCIBHOCTH;

5) TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO0Opa30BaHUIO,
Ha TIPOTSHKEHWHW BCEW JKM3HU, CO3HATEIBHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCHEHIHONW MpoQecCUOHaIbHOW U OOIIECTBEHHOMU
NeSITeTbHOCTH;

6) scTeTHYeCKOe OTHOIIECHHWE K MHpPY, BKJIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUIA;

7) 6eperkHOE, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHHE K (PU3UUECKOMY H
TICUXOJIOTHYECKOMY 3J0POBBIO, Kak COOCTBEHHOMY, TaK M JPYTHX JIOACH, YMCHHE
OKa3bIBaTh MEPBYIO TOMOIIIb;

8) oco3HaHHBIM BBIOOp Oyaymiei mnpodeccun W BO3MOXKHOCTEH peaau3aluu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIIEHHE K MPO(ECCHOHATBLHON IeATEeIbHOCTH
KaK BO3MOKHOCTH Y4YaCTHs B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX, TOCYJAaPCTBEHHBIX,
0OIIeHAITMOHATBHBIX TIPOOJIEM.

MeranpeameTHble pe3yJbTaThl 0TPAKAIOT:

1) yMeHHE CaMOCTOSITEIIBHO OINPENCISITh 1N JCSITCIBHOCTH W COCTaBJISATH
IJIaHbl  JESATENbHOCTU;  CAMOCTOSITEIbBHO  OCYIIECTBIISITh, KOHTPOJUPOBATH U
KOPPEKTUPOBAaTh JEATEIBHOCTh; HCIOJIb30BATh BCE BO3MOJXKHBIE PECYpPChl IS
JOCTHKEHHSI TIOCTABJICHHBIX L€Je M peanu3allid IJIAHOB AESTeNbHOCTU; BBIOMPATH



YCIEUIHbIE CTPATETUH B PA3IUYHBIX CUTYaLIUAX;

2) yMEHUE TIPOAYKTHUBHO OOMIAThCS M  B3aUMOJCHCTBOBaTH B  IpOIECCe
COBMECTHOM JIE€SITEIbHOCTH, YYUTHIBATh MO3ULIUU JIPYTUX YYACTHUKOB JIEATEIBLHOCTH,
3¢ peKkTUBHO pa3peniaTh KOH(PIUKTHI;

3) BMajeHre HaBBIKAMH  II03HABATEILHOW, Y4eOHO-HCCIIEIOBATEBCKON |
NPOEKTHON JNeATEIbHOCTH, HAaBBIKAMH pa3pelieHus Mpo0ieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOJOB pEUIEHUs MPAKTHYECKUX 3a/ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ/I0OB ITO3HAHNUS;

4) TOTOBHOCTH M  CIIOCOOHOCTh K  CaMOCTOSTEJIBHOW  MH(DOPMAIMOHHO
MO3HABATENLHON JI€ATENIbHOCTH, BIJIAJICHUE HABBIKAMHU TOJYYEHUS HEOOXOAUMON
uH(bOpMAaIIMK U3 CIIOBAped pPa3HBIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PANTMUYHBIX
UCTOYHUKAX  HMHPOpMAIMH, KPUTHUYECKH  OICHHBaTh H  HHTEPIPETUPOBATH
HMH(}OpMaKIO, MOIYYaeMYI0 U3 Pa3INYHbIX HCTOYHUKOB;

5) yMeHUe HCIONB30BaTh CPEACTBA WH(MOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
texHosoruii (manee — WKT) B pelmieHHMH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3allMOHHBIX 3a1ad C COOJIOJEHHEM TpPEeOOBAHUNW OSPrOHOMHKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBbI, PECYPCOCOEPEKEHUS, MPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(}OpPMAIMOHHON 0€30MaCHOCTH;

6) yMeHue ompenensTh Ha3HaYeHHEe W (QPYHKIUU PA3IUYHBIX COIMATHHBIX
WHCTHUTYTOB;

7) yMEHUE CaMOCTOSITEIILHO OIICHUBATh M NMPHUHUMATH PEIICHUS, OMPEICIISIONIHIES
CTPATETHUIO MOBEJICHNUS, C YYETOM I'PAaXAAHCKUX U HPABCTBEHHBIX IEHHOCTEM;

8) BiiasicHUE SI3BIKOBBIMH CPEJICTBAMH - YMEHHUE SICHO, IOTHYHO M TOYHO M3JIarath
CBOIO TOYKY 3PEHUS, UCTIOIb30BaTh a/ICKBAaTHbBIE I3bIKOBBIE CPE/ICTBA;

O) BajieHHe  HABBIKAMH  [MO3HABATENbHOW  pedieKCMM  Kak  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENbHBIX MTPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMIH,
IPaHUI] CBOETO 3HAHWUS M HE3HAaHWs, HOBBIX MO3HABAaTEIbHBIX 337a4 M CPEICTB HUX
JOCTHKEHUS.

IIpeameTHBbIE pe3yJIbTATHI OTPAKAKOT:

YTouHeHHbIe H KOHKPETH3MPOBAHHbIE
TpeOoBanus k pe3yJbTaTaM 0CBOCHHA
OOII 000 IUIAHMpYeMble pPe3yJabTaThl 0CBOEHUS!
Y4eO0HOro npeamMera
1) chopmMHPOBAaHHOCTH BbinyckHUK HayuMTCs:
NPEJICTaBICHUA O MeCcTe XHMHUHU B — packpblBaTb Ha NpHUMEpax poJib XHUMHUU B
COBPEMEHHOM Hay4YHOH KapTHHE MHpa; | QOPMHUPOBAHUU COBPEMEHHON HAyyHOW KapTHUHBI
IIOHMMAaHNE posn XUMHH B | MHMpa U B IPAKTUYECKOU JEATEIBHOCTH YEIOBEKA;
dbopMupoBaHUU Kpyrosopa u — JIEMOHCTPUpPOBaTh Ha MpHUMeEpax B3aHMMOCBA3b
(YHKIMOHATIBHON IPAaMOTHOCTH YEJIOBEKAa | MEXAY XUMHEH U JPYTUMH  €CTECTBEHHBIMHU
JUISI pEIIeHUs TPaKTHUECKUX 3aj1ay; HayKamH;
2) BIaJCHHE  OCHOBOIIOJATAIOIINMH — packpblBaTh Ha MIpUMEpax IOJIO)KEHUS TEOPUU
XUMUYECKUMH TIOHATHUSMH, TEOPHUSIMH, | XUMHUYecKoro crpoeHust A.M. bytieposa;




3aKOHAMM H 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TOJIb30BAaHWE XHMMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOMT;

3) BilagecHHE OCHOBHBIMH METOJaMU
HAay4YHOT'O TIO3HAHUS, HCIOJb3yeMbIMU B

XUMMU: HaOIIOIEHUE, OITMCaHUE,
U3MepeHue, IKCIIEPUMEHT; yMeHHe
o0OpabarTbiBaTh, OOBICHATH PE3YJIHTATHI

IMPOBCACHHLBIX OIIBITOB WU J€JaTbh BBIBOJEI,
TOTOBHOCTb M CIIOCOOHOCTH IMPUMCHSATH

METOIbl  TO3HAHUS  [PU  PEIICHUH
MPAKTUYECKUX 3a/1a4;

4) chopMHUPOBAHHOCTD YMEHUS
JaBaTh  KOJNMYCCTBCHHBIC OLCHKH U
IPOBOAUTH PACUEThl MO0 XUMHYECKHM
dbopmysnam U ypaBHEHHSIM;

5) BiajeHWe TNpaBUIAMH  TEXHHKH
0€30MacHOCTH  HpU  KCIIOJIb30BAHHU

XUMHUYCCKUX BCUICCTB,

6) chopMHPOBAHHOCTE COOCTBEHHOM
HO3UIIMK 10 OTHOIIEHUIO K XUMHYECKON
uHPOpMALIUK, TOTYyYaeMOW M3 pa3HBIX
HCTOYHUKOB.

— TOHMMAaTh buznyeckuit CMBICIT
[Tepuoanueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSACHATH 3aBUCUMOCTh CBOMCTB
XMMUYECKHX JJIEMEHTOB M OOpa30BaHHBIX HMU
BEILECTB OT 3JIEKTPOHHOI'O CTPOCHHS aTOMOB;

— OOBSCHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB
Ha OCHOBE OOIIMX MpEACTaBIEHUN 00 MX cocTaBe U

CTPOCHUHU,
— TNPUMEHSTh npaBuIIa CUCTEeMAaTUYECKOM
MEXIYHAPOJAHOW HOMEHKIATYpbl KaKk CpeIcTBa

pa3iauueHus W HIEHTU(PUKALUU BEHIECTB IO HUX
COCTaBy U CTPOCHHUIO;

— COCTaBJIATb MOJIEKYJIIDHBIE M CTPYKTYpHBIE
(GopMyibl OpraHMYECKUX BEUIECTB KaK HOCHUTENCH
uH(pOpPMallMKU O CTPOSHUU BEIECTBA, €r0 CBOMCTBAX
U TPUHAICKHOCTH K OIPENEICHHOMY KIJIAcCy
COCJIMHEHU;

— XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA IO
COCTaBy, CTPOCHHIO M CBONCTBAaM, YCTaHABJIHMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY JaHHBIMU
XapaKTEepUCTHUKAaMH BEIIECTBA;

— MPUBOAUTH MPHUMEPhl XUMHUYECKHX PpEaKIui,
PacKpBIBAIOIINX XapPaKTEPHBIE CBOWCTBA THUITHMYHBIX
MpeJICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB C
[ENbI0 UX HMICHTU(PUKAIMU U OOBsCHEHUS 00JacTh
MIPUMEHEHUS;

— MPOTHO3UPOBATH BO3MOXKHOCTH IPOTCKAHHSI
XUMHUYECKUX pEaKIMii Ha OCHOBE 3HAHWUU O THUMAX
XUMHUYECKOW CBSI3M B MOJICKYJIAX PEareHTOB U UX
PEaKIMOHHOMN CIIOCOOHOCTH;

— WCTOJB30BAaTh 3HAHUS O COCTaBE, CTPOCHUHU U
XUMHUYECKUX CBOWCTBAX BEIIECTB IJs 0€30MacHOro
MIPUMEHEHHUS B IPAKTUICCKOHN JCSITEITLHOCTH;

— TMPUBOJAUTH MIPUMEPHI MPAKTHIECKOTO
MCIOJIb30BAaHUsl TMPOAYKTOB IepepadoTKu HedhTu U
HPUPOJHOTO rasa, BBICOKOMOJIEKYJISIPHBIX
COCMHEHUI (monmaTHICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH  OMNBITHI IO
OpTaHWYECKHUX BEIIECTB: T[JIMIEPHHA, YKCYCHOM
KHCIIOTBI,  HENpPEISIbHBIX  JKHUPOB,  TJIFOKO3HI,
Kpaxmala, OEJIKOB — B COCTaBE MUIIIEBHIX MPOTYKTOB
¥ KOCMETHYECKUX CPEJICTB;

— BIIQJICTh MpaBUIAMH U TpUeMaMu Oe30MacHOI

pacno3HaBaHUIO

paboTBl ¢ XUMHYECKUMH  BENIECTBAMH W
71ab0paTOPHBIM 000PYIOBaHUEM;
— yCTaHaBJIMBATh 3aBHCHMOCTh CKOPOCTH

XUMHMUYECKON peakuuu M CMELIEHUS XUMHYECKOIO
paBHOBECHsSI OT pa3jIMYHbIX (QAKTOPOB C LENbIO
ONpECIECHUsI ONTUMANbHBIX YCIOBHH IPOTEKAHUS
XUMHYECKHX IPOIECCOB;

— INPUBOJUTH TPUMEPHl TUAPOJIM3A COJEH B




HOBCG,Z[HGBHOﬁ KU3HHU YCIIOBCKA,

— IIPUBOAUTH IpUMCEPbI OKHCIINTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ B mnpupoje,
IMPONU3BOACTBCHHBIX mnmponeccax u

JKU3HEACSITEIIbHOCTA OPraHU3MOB;

— NPUBOJUTH TMPUMEPHl XUMHYECKUX PEAKIUH,
packpblBalOIUX OO0IIKMEe XHMMHYECKHE CBOMCTBa
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

— NOPOBOJUTH  PAaCUEThI Ha  HAaxo0XJEHHE
MOJICKYJISIpHOM  (QOopMynBl  yriaeBojgopojga IO
MPOJYKTaM CrOpaHUsT M IO €ro OTHOCHUTEJIbHON
IUVIOTHOCTU U MAcCOBBIM  JIOJISIM ~ DJIEMEHTOB,
BXOJSIIMX B €r0 COCTaB;

— BJAJIETh MpaBUIIaMU 0€30I1aCHOTO OOpAIIEHUS C
€AKMMH, TOPIOYUMU M TOKCUYHBIMHU BEIECTBAMH,
cpencTBamMu OBITOBOM XMMHH;

— OCYLIECTBIISITh MTOUCK XUMHUYECKON
uHpOpMAMK 110 Ha3BaHHUAM, HWICHTU(UKATOPAM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

— KPUTHUYECKU OLICHMBAaTh U HMHTEPIPETUPOBATH
XUMUYECKYI0 HMH(POPMALMIO, COAEPXKAIIYIOCS B
COOOILEHUSAX CPEICTB MacCOBOW  HMHQOpMAIHH,
pecypcax MHTepHeTa, HayYHO-TIONMYJSPHBIX CTAThAX
c TOYKHU 3peHus €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B II€JIIX BBISBICHHUSI OLIMOOYHBIX
CyXKAeHHUH u popmMHupoBaHHS COOCTBEHHON MO3UIINH;

— MNpPEACTaBIATh IIyTU pELIeHUus TI100aJbHBIX
npobiaeM,  CTOSIIUX ~ Mepell  YelOBEYeCTBOM:
HKOJIOTMUECKUX, SHEPIreTUUECKUX, ChIPhEBBIX, U POJIb
XMMUH B pEIIEHUH 3THX MPOOIeM.

BbINycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

— WJUIFOCTPUPOBATH HA IIPUMEpax CTAaHOBIIEHUE U
HBOJIIOLIMIO OPraHWYECKOM XHWMHUM KaK HayKH Ha
pa3IMYHBIX HCTOPUYECKHX dTalax €€ pa3BUTHSI,

— HCIIOJIb30BaTh METOJbl HAYYHOIO IIO3HAHUS
OpY  BBHIMNOJIHEHUM  TNPOEKTOB M y4eOHO-
HCCJIEN0BATENBbCKUX 337a4 II0 HM3YYEHHIO CBOICTB,
croco0oB MOJIyYEHUS U pacno3HaBaHMs
OpraHUYECKUX BEIIECTB;

— OOBSICHATH TPUPOJY U CIIOCOOBI O0Opa30OBaHMS
XUMHYECKOH  CBSI3U: KOBaJEHTHOM  (TIOJSIPHOM,
HEMOJISPHOM ), HOHHOM, METAJTUYECKOM, BOAOPOTHOM
— C LEJNbK ONpEIeTeHUs] XUMUYECKON aKTHBHOCTHU
BEILECTB;

— YCTAHABJIMBATh TEHETUYECKYIO CBS3b MEXIY
KJIacCaMU OpPraHMYECKUX BEIIECTB JJIsi 00OCHOBAHUS
MPUHLIMITHATILHON BO3MOXKHOCTH MOJTy4YEHUS
OpraHMYECKUX COEAMHEHUH 3aJaHHOIO COCTaBa H
CTPOEHHUS;

— YCTaHaBIIMBAaTh B3aWMOCBSI3M MeXay (akTamu
Y TEOpHEH, NMPUYMHON M CIEICTBHEM IPU aHAIM3E
poOJIEMHBIX CUTyalui u 000CHOBAHUU




MPUHUMAEMbIX PEHICHU Ha OCHOBE XHMHUYECKUX
3HAHUU.

Copnep:xkanue y4eOHOIo npeamera

OCHOBBI OPraHU4YeCcKoil XUMHHU

[losiBnieHne © pa3BUTHE OPraHUYECKOM XUMUH Kak Hayku. [Ipenmer
OpPraHMYECKOM XUMHUH. MeCTO M 3HA4YeHUE OpPraHMYECKOM XUMHH B CHCTEME
€CTECTBEHHBIX HAayK. XHMMHUYECKOE CTPOCHHME KAK IOPSANOK COCIWHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO WX BaJlEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUUYECKOTO
CTPOECHMSI oOpraHuyeckux coeauHeHud A.M. DbyrtnepoBa. YrinepoaHslil CKeleT
OpraHU4ecKoil MoJIeKyJbl. KpaTHOCTh XHMMHUYECKOW CBSI3H. 3aBHCHUMOCTH CBOWCTB
BEIIECTB OT XMMHYECKOIO0 CTpOeHUs MoJIeKys. M3omepus u usomepsl. [lonsatue o
¢byHkunoHansHOM Tpynne. [TpuHImMnel KiaccuuUKalMyu OPraHUYECKUX COETUHEHUU.
Cucremarnueckass MEXAyHapoJHas HOMEHKIATypa W HOPUHIUOBL  00pa30BaHUs
Ha3BaHUW OPraHUYECKUX COCIMHEHUM.

Ankausl. Cmpoenue monekyiv. memana'. TOMOIOTHYECKHIT psJl  aTKaHOB.
I'omonoru. Homenxmarypa. M3omepuss yriaepogHoro ckenera. 3aKOHOMEPHOCTH
U3MEHEHUs1 (U3MUECKUX CBOMCTB. XMMHUYECKHE CBOWCTBa (Ha MpuUMEpe MeTaHa U
JTaHa): peakUuu 3aMelIeHUs (TajJoreHUpOBaHME), ACTUIPUPOBAHMUSI KaK CIIOCOOBI
ITOJYYEHHs] BaKHEUIINX COCIMHEHUN B OPraHMYECKOM CHHTe3e. |'opeHume MeraHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBINUIEHHOCTH U ObITy. HaxoxxneHnue B
MIPUPOJIE U IPUMEHEHUE ATKAHOB. [loHAMUE 0 YUKIOATKAHAX.

Ankensl. Cmpoenue monekyavt omujeHa. ['OMOJOTUYECKUH psSJ  aJIKEHOB.
Homenknarypa. M3omepust yriepogHOro cCkeynera U TMOJIOKEHUS KPAaTHOW CBSI3U B
MoJieKysie. XUMHUYECKHe CBOMCTBA (Ha MpUMEpEe 3TUJICHA): peaklUU NMPUCOECTUHEHUS
(ramoreHupoBaHUE, cUOpUpoBanue, TUAPATAIUS, 2UOPO2AIO2EHUPOBAHUE) KAK CIOCO0
ITOJTYyYEHHUS (YyHKIHOHATBHBIX ITPOU3BOIHBIX YTJIEBOJIOPOJIOB, TOpPEHHS.
[lonumepun3anuss dSTUIEHa Kak OCHOBHOE HAIPABIEHUE €r0  HCIIOJIb30BaHUA.
[lonupTHnEeH Kak KPYNHOTOHHAXHBIM NPOAYKT XUMHYECKOTO  ITPOU3BOJICTBA.
[IpumeHnenue sTuiieHa.

Anxaauensl u kayuyku. [lonsiTue 00 ankanueHax Kak yrieBOJOpPOAaX C JABYMs
IBOMHBIMEH  cBsi3aMH. [lommmepusarnusi auBuHWiIa (Oyramuena-1,3) kak cmoco0
IIOJIyYEHHs] CHHTETMYECKOIO Kayuyyka. HaTypainbHbIi M CHHTETUYECKMH KaydyKH.
Bynkanuzanus kayuyyka. Pe3una. [Ipumenenue kayuyka v pe3vHBl.

Ankunbl. Cmpoenue monexyavl ayemunena. ['OMOJIOrMYECKHI P aJKUHOB.
Howmenknatypa. M3oMmepust yriiepogHoOro cKenera U MOJIOKEHUs KpaTHoW cBa3u B 400

! KprI/IBOM 0003HaYECHBI AUTAKTHUYCCKUC CIHUHUIIBI, COOTBCTCTBYIOMIUC 6J'IOKy PE3YJIbTAaTOB

«BBIHYCKHI/IK IIOJIYYHUT BO3MOXKXHOCTb HAYYUTHCS)).
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MoJieKyJe. XMMHUYECKUE CBOMCTBA (Ha MpUMeEpE aleTUJICHA): PEaKIMU MPUCOEANHEHUS
(eanocenuposanue, TUAPUPOBAHKE, TUAPATAIUSA, CUOPO2ANOSCHUPOSAHUE) KaK CIIOCO0
MOJIYYCHHS] TOJMMEPOB U JPYIUX IMOJIE3HBIX NPOAYKTOB. ['OpeHue aneTusieHa Kak
UCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHU JUJII CBapKU U PE3KH METaJIOB.
IIprmenenue aneTuiieHa.

Apensbl. beH30s Kak mpeacTaBUTENb apOMaTHUYECKUX YIIIEBOAOPOAOB. Cmpoenue
MoJeKkynbl ben301a. XUMAYECKHE CBOWCTBA: PEAKIMHU 3aMelleHus (TaJOTeHUPOBAHUEC)
KaK Crmoco0 TMOJYy4YEHHs] XUMUYECKUX CPEJICTB 3alllUThl PACTCHUM, MPUCOECAMHEHUS
(rumpupoBaHKE) KaK JOKa3aTelbCTBO HEMpENEIbHOr0 Xapakrepa OeHzona. Peakius
ropenus. [Ipumenenue 6eH3omna.

Cruptel. Knaccudukanus, HOMEHKJIATypa, H30Mepus COUPTOB. MeTaHon u
ATAHOJ KakK MPEJICTAaBUTEIN TNPEACIbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHUYECKHE
CBOMCTBa (Ha MpUMepe METaHOJIa U 3TAHOJA): B3aUMOJEHCTBUE C HATPUEM KakK CIOCOO
YCTAHOBJICHHS HAJTUYUS THAPOKCOTPYIIIBI, PEAKIUs C TaJIOT€HOBOIOPOIaMH KaK CIIOCO0
MOJIyYeHHUs] pacCTBOPUTENIEH, AeTuapaTalys Kak cnoco0 MOoJydeHus HTHiIeHA. Peakius
TOPEHHUS: CIIUPTHI Kak TOIMBO. [I[puMeHeHne Meranosna v 3TaHolia. GU3n0I0ruIecKoe
JNEUCTBUE METAaHOJa U ATAHOJIA HAa OPraHW3M YEJIOBEKA. DTUJIEHIVIMKOIb U TIULEPUH
KaK IMPEJICTABUTEIN MPEAECIbHBIX MHOTOATOMHBIX cUPTOB. KauecTBeHHas! peakuus Ha
MHOT0aTOMHBIE COUPTHI U €€ MPUMEHEHUE JJIsl paclo3HaBaHUs TIIMIIEPUHA B COCTaBe
KOCMETHYECKUX cpeacTB. [IpakTrueckoe mpuMeHEHHEe STUIICHTIMKOJIS U TIIMIIEpUHA.

®enois. CtpoeHre MONEKyIbl (eHosa. B3aumHoe 6ausHue amomos 8 MoaeKye
Genona. Xumuueckue ceoicmea: 63aumooeicmeue ¢ Hampuem, SUOPOKCUOOM HAMPUS,
opomom. Ilpumenenue enona.

Anpneruapl. MertaHanp (dhopManpaerug) W dTaHadb (alleTAIBIECTHI) Kak
MPEACTABUTENN TPENETbHBIX allbIeTHA0B. KauecTBeHHbIE peakini Ha KapOOHUIBHYIO
rpynny (peakius «cepeOpsHOro 3epkanay, B3aumojencTsue ¢ ruapokcuaom meau (11)
U UX MPUMEHEHHUE IJIsi OOHApYKEHUSI MPESTbHBIX  albJIETU0B B MPOMBIIIJIEHHBIX
CTOYHBIX BOJiax. TOKCHYHOCTb anblaerugoB. IlpumeHenue Qopmanpaeruga u
aneTanbAerua.

Kap6GoHOBBIE KHCIOTHI. YKCyCHasi KHCJIOTa KakK MPEACTaBUTENb MPEaeTbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUUYECKHE CBOWCTBA (Ha MpUMEpPE YKCYCHOM
KHUCJIOTHI): pEAKIUU C METa/NIAMH, OCHOBHBIMH OKCHJIAMHU, OCHOBAHUSIMU U COJISIMH Kak
MOATBEPAKACHUE CXOJICTBA C HEOPTAHUYECKUMHU KHUCIOTaMHU.

Peaknust arepudukaim kak crnoco0 mojaydeHus ciloxHbIX 3¢pupos. [Ipumenenue
YKCYCHOM KucaoThl. [Ipencrapienue o BeICIINX KapOOHOBBIX KUCIIOTaX.

Cnoxuble dpupbl U xKupbl. CrioxkHbIE dPUPHl KaK MPOAYKTHI B3aUMOJICUCTBUS
KapOOHOBBIX KHCJIOT €O crnupTamMu. [IpuMeHeHue CIOXKHBIX 3(UPOB B THUIICBON U
naphroMEpHON POMBIIIEHHOCTH. JKHUPBI KaK CIOKHBIE d(PUPHI TIUIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. PacTuTenbHble U )KHUBOTHBIC KUPHI, X cocTaB. Pacmo3HaBaHue
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pPaCTUTENIbHBIX XUPOB HA OCHOBAHMM HMX HENpeNeNbHOro Xapakrtepa. lIpumeHenue
AKUPOB. ['MIPONN3 UM OMBUICHUE JKUPOB KaK CIOCOO MPOMBIIUICHHOTO MOJIYYeHUS
CoJIel BBICHIMX KapOOHOBBIX KUCJIOT. MbUIA KaK COJM BBICIIUX KapOOHOBBIX KHCIOT.
Moro1me cBoMcTBa MBLIA.

YrneBoasl. Knaccudukamus yrieBogoB. HaxokaeHue yriieBoJoB B TPHUPOJE.
I'moko3a kak anpaeruaocnupt. bpoxenue rmoko3bl. Caxapo3a. [ udpoaus caxapo3swi.
Kpaxman u memnono3a Kak OHOJOTHYECKHE MOJUMEpPHl. XUMHUYECKHE CBOMCTBa
Kpaxmaja M LUEeJUTIOJIO3bI (THUAPOJIU3, KAaUeCTBEHHAs pEeaKIUs ¢ MOJOM Ha Kpaxmal U ee
npyUMEHEHUe JUisi OOHapy>KeHUsI Kpaxmaya B TpoOJyKTax mnuTaHus). [Ipumenenue u
Ounonoruyeckasi pojb yrieBojoB. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha MpUMEpPE
aleTaTHOrO BOJIOKHA.

NnenTudukanuss OpraHUYeCKUX COEAUHEHUH. [enemuueckas ces13b MeHcoy
Kiaccamu opeanuyeckux coeouHenui. TUNbl XUMHUYECKUX PEAKLHMA B OpPraHUYECKON
XUMHUHU.

AMUHOKUCIIOTEI U Oenku. CocTaB M HOMEHKIATypa. AMHHOKHUCIOTHI Kak
ampoTepHble opraHndeckue coequuenus. [lentuanas cBs3b. buonornyeckoe 3HaueHue
o-aMUHOKHUCHOT. OONacTh TNPUMEHEHUS aMUHOKHUCIOT. benku Kak mpupoHbIe
ouononumepsl. CocTaB U CTpOEHHE OEKOB. XUMHUUYECKUE CBOMCTBA OEIKOB: THAPOIIU3,
nenarypanusa. O0HapykeHre O0eJKOB MPY MOMOIIU Kau€CTBEHHBIX (IIBETHBIX) PEAKIIUMN.
[IpeBparieHus O€IKOB MUILM B opranu3me. buonornueckue GpyHKINUN OEIKOB.

Teopernueckne 0CHOBbI XUMUM

Crpoenue BemiectBa. COBpEMEHHAsT MOJENIb CTPOCHUA aTroMa. JJIEKTPOHHAs
KoHurypauust atomMa. OcHogHoe U 030ydcOeHHble  COCMOSHUS — AMOMOS.
Knaccudukanms XuMAYECKHX dJIEMEHTOB (s-, P-, d-3meMeHTh1). OCOOECHHOCTH CTPOCHHMSI
HPHEPreTUYECKUX YpoBHEH aTroMoB d-anmemeHToB. [lepronnyeckas cucteMa XUMHYECKUX
anemeHToB [[.M. MenneneeBa. @usnueckuit cmbica llepuomnueckoro 3akona JI.I.
MenneneeBa. IlpuunHbl M 3aKOHOMEPHOCTM U3MEHEHHS] CBOMCTB JJIEMEHTOB U HUX
COCAMHEHNH MO IMEPUOJaM W TpyHIaM. JJIEKTPOHHAs NPHUPOAA XUMHUYECKOU CBS3U.
DNeKTpoOTpUIATENBHOCTh. BHIBI XMMHYECKOW CBA3M (KOBAJICHTHAs, HWOHHas,
MeTaJlJIn4uecKasi, BOJOPOAHAs) U MEXaHU3Mbl ee oOpazoBaHus. Kpucmannuueckue u
amopguvle sewecmea. Tunvl KpUCmManiudeckux peuwemox (amomHas, MONeKYIAPHA,
UOHHAs, Memaniudeckas). 3asucumocms Qu3uyeckux C60UCm8 eeujecmea om mund
Kpucmannuieckou peuwtemxu. IIpuanHbl MHOTOOOpa3Hsl BEIIECTB.

Xumuueckue peakiuu. ['oMOoreHHble W TeTeporeHHble peakiuu. CKOpoCTb
pEeaKInu, €€ 3aBUCUMOCTh OT Pa3INYHBIX (DaKTOPOB: MPUPOJIBI PEArUPYIONTUX BEIIECTB,
KOHIICHTpAIlUM pPEarupyrolnX BEIIECTB, TEMIEpPaTypbl, IUJIOMAIA PEAKIIMOHHOM
IIOBEPXHOCTH, HaIW4Ms Kartaius3aTopa. Ponp katanuzatopoB B IpUPOIE U
MPOMBIIUIEHHOM Mpou3BoJcTBE. OOpaTUMOCTh peakuuid. XMMHUYECKOE PaBHOBECHE U
€ro CMEIICHHE MO JEHCTBUEM DPAa3INYHBIX (DAKTOPOB (KOHIICHTPAIMS PEAreHTOB WIIH
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MPOAYKTOB pEakilMy, JIaBJIeHUE, TEMIIeparypa) s CO3JaHUSl ONTUMAJbHBIX YCIOBUIM
MPOTEKaHUSI XUMHUYECKUX IPOILECCOB. /fucnepchvle cucmemsl. l[lonamue o xonnouoax
(3onu, eenu). Mcmunnwvie pacmeopol. Peakuinu B pacTBopax 3jeKTpoiauToB. pH pacTBopa
KAaK T[OKa3aTesb KHUCJIOTHOCTH cpenbl. ['maponu3 coneil. 3HauyeHWe TUApOou3a B
Ouonoruueckux 0OMeHHBIX nporeccax. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B
IIPUPOZE, NPOU3BOACTBEHHBIX IPOLECCAX H JKU3HEIEATEIBHOCTH OPraHU3MOB.
OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJLIOB TIABHBIX
U MOOOYHBIX MNOArpynmn (Meab, 3KeJNe30) M HEMETaJUIOB: BOJOpOAa, KHUCIOPOJa,
rajJloreHoB, Cepbl, a3oTa, ¢ocdopa, yriepona, kpemHus. Kopposus MeTaiaioB: BUIBI
KOPpPO3WH, CIOCOOBI 3allUThl METAJUIOB OT KOPPO3UHU. INeKmponu3 pacmeopos u
pacniagos. lIpumenenue 21eKmpoau3a 6 npoMbIUIeHHOCHU.

XuMHA U KM3Hb

Hayunbie MeToAbl Mo3HAHUS B XUMHUU. VICTOUHUKH XUMHUYECKOW HHGOpMAIIUU.
[Touck uHboOpManMu MO HA3BaHUAM, UJCHTHU(PUKATOpaM, CTPYKTYPHBIM (QopMysiaM.
MopaenupoBaHue XMMHYECKHUX MPOLECCOB U SIBICHUM, XUMUUECKUU AHAIU3 U CUHME3
KaK METO/Ibl HAyYHOT'O TIO3HAHHSI.

Xumus u 310poBbe. JIekapcTBa, HepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIC
BoAbl. [IpoOneMsbl, cBsI3aHHBIE ¢ TPUMEHEHUEM JIEKaPCTBEHHBIX NpenapaToB. BpenHbie
MPUBBIUKU U (PAKTOPBI, pa3pylIatoniue 370pOBbe (KypeHHe, ynoTpeOieHne ajaKoros,
HapkoMmaHus). PanmonanbHoe nutanue. [luwesvle 0ob6asxku. OcHo8bl nuLe8oU XUmMuu.

Xumusi B TOBCEIHEBHOM XM3HU. Moromue u yuctamme cpenacrtsa. Cpedcmea
O0pbObI ¢ OLIMOBLIMU HACEKOMBIMU. penenneHmsl, uHcekmuyuosl. CpeacTBa JUYHON
TUTHUEHBl W KocMeTuku. llpaBmma Oe3omacHod pabOThl C €IKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUHU.

XUMUSI U CEIIbCKOE XO35iUCTBO. MUHEpalibHbIE M OpraHuYecKue yaoOpeHus.
CpencrBa 3a1UThl pACTEHUN.

Xumus ¥ dHepretuka. [IpupoaHsie MCTOYHUKK YyrieBoaopoAoB. [IpuponHsiii u
MOMYTHBIA HEMTSIHOW ra3pl, MX COCTaB U wucnoib3oBanue. CocraB HePTH U €€
nepepabotka. Hedrenponyktel. OkTtaHoBoe yuciao OeH3uHa. OXpaHa OKpyKarouien
cpenbl  mpu  HedremepepabOTKe M TPAHCHOPTUPOBKE  HEPTENPOAYKTOB.
AJbTEepHATUBHBIE UCTOYHUKH YHEPTUH.

Xumus B ctpoutenbcTBe. Llement. beron. [log0op onTManbHBIX CTPOUTENBHBIX
MaTEpUAJIOB B MPAKTUYECKON IEATENBHOCTH YEJIOBEKA.

XuMHST U IKOJOTUS. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpelbl U €ro
nocnenctBus. OxpaHa Ttuzapocdepbl, MTOUYBBI, aTMocdepbl, Giaopel U (GayHbBl OT
XUMHUYECKOTO 3arpsi3HEHHUS.

Ilepeyenb npakTuyeckux pador:

KoHcTpynpoBaHue mapocTepKHEBBIX MOJIEIIEN MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

Pelienrie 3KCIEpUMEHTANBHBIX 3a/ady Mo Teme «l'eHeThdeckas CBSI3b MEXIY
KJIACCAMHU OPTaHUYECKUX COCTUHEHUIN».
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CBoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

[lonyuyeHne yKCyCHOM KHACIIOTBI U N3y4YEHHUE €€ CBOWCTB.

Pemienure skcrepuMeHTaIbHBIX 33/1a4 Ha Paclio3HaBaHWE OPraHUYE€CKUX BEIIECTB.

Pacrmio3naBanue nmiacTMacc ¥ BOJOKOH.

Pemenne sxcniepuMeHTaNbHBIX 33/1a4 10 TeMe «MeTauibD.

Pemienne skcrnepuMEHTANBHBIX 3aad MO TeMe «l'eHeTuueckas CBA3b MEXIY
KJIACCAaMHM HEOPTAHUYECKUX COCTUHECHUI.

TemaTuveckoe MJIaHUPOBaHME,
B TOM YHCJIEe C Y4eTOM padoueii MporpaMMbl BOCIUTAHUSA
€ YKa3aHHeM KOJINYeCTBA 4YaCOB, 0TBOJAMMBIX HA 0CBOEHHE KAKI0i TeMbI

10 kaacc

Ne Ko.1-Bo
Tema DJIeMeHTBI COAepPKAHUS
n/n JacoB

Beenenue. [losBieHne u pasButue
OpraHNYeCKOM XMMHH KaK HayKH.
BBOJIHBIN MHCTPYKTaX IO TEXHHUKE
1 Beenenue. BBOAHBIN HHCTPYKTaX. 1 0e30macHOCTH U OXpaHe Tpyaa
(mpaBmiia  0€30MaCHOCTH  TIPHU
pabore C eAKWMH, TOPIYUMHU U
TOKCHYHBIMH BELICCTBAMH).
XUMHYECKOE CTpOCHHE KaK
MOPSIIOK  COEIMHEHUSI aTOMOB B
MOJIEKYJIE COTJIaCHO ux
BAJICHTHOCTH.

OCHOBHBIE  TIOJIOXKEHHUS  TEOPUHU
XUMHUYECKOTO CTPOEHUs
OpraHMYeCKUX coenuHeHu A.M.
byrnepoBa. VYriepoaHslli CKeleT
OpraHu4YecKou MOJIEKYJIBI.
KpaTHOCTh  XMMHMUYECKOH  CBS3H.
OcHoBHbIE MTOJIOYKEHUS TEOPUHU 3aBUCHMOCTb CBOWMCTB BELIECTB OT
XUMHUYeCKoro  crpoerns A, M. XUMUYECKOTO CTPOCHHUS MOJIEKYIL.
byrneposa. N3omepusa u uszomepsl. Ilonsarue o
3 [TpakTrueckas pabota Ne 1 1 (byHKIMOHATBHON rpymnrme.
«KoHcTpynpoBaHue I1apOCTEP>KHEBBIX [TpuHIMIIBI KJaccuuKanuu
MOJENIE  MOJIEKYJ  OpPraHU4EeCKUX OpraHUYEeCKUX COCIMHECHU.
BEILECTBY. CucremaTnueckas MEXAyHapoHas
HOMEHKJIAaTypa ¥ IPUHLUIBI
o0Opa3oBaHus Ha3BaHUU
OpraHUYEeCKUX COCIMHECHU.
KoHncTpynpoBanue
IapOCTEPIKHEBBIX Mozeen
MOJIEKYJI OPTaHUYECKHUX BEILECTB.
Cmpoenue  monekynvl  memanda.
['omosiornyeckui  psii  AJIKAHOB.

2 [TpeameTr opraHUYECKON XUMHH. 1

4 AJIKaHBI. 1
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I'omounormu. Howmenkmnarypa.
W3omepust yriiepoJHOrO CKelera.

XUMHAYECKHUE CBOMCTBA aJIKAHOB.

3aKOHOMEPHOCTH W3MEHEHUS
(bU3HYECKUX CBOWCTB.

XuMu4yeckue CBONCTBA (Ha
mpuMepe MeTaHa U JTaHa):
peaxkuuu 3aMelIeHUs
(ramoreHupoBaHue),

JETUJIPUPOBAHUSI  KaK  CIIOCOOBI
MOJTyYeHUS BaYKHEHIINX

COCIMHCHUH B OPraHUYECKOM
cuHTe3e. lopeHme MeTraHa Kak
OIVH M3 OCHOBHBIX MCTOYHHUKOB
TeIJIa B TIPOMBIIJICHHOCTH U OBITY.
Haxoxxnenune B mpupoiae H
npuMeHeHue ankaHoB. [loHsTwe o
YUKTOANIKAHAX.

AJIKEHEBI

Cmpoenue Mmonekynvl  Smujiena.
['omosiornyeckuii  psii  AJIKEHOB.
Homenxkiarypa. N3omepus
YTIEPOAHOIO cKeJera 51
IIOJIOXKEHUsI KPaTHOW CBSI3M B
MOJIEKYJIE.

AnKeHbl. XMUMHUYECKUE CBOVICTBA.

XuMu4yeckue CBOMCTBA (ma
npuMepe  JITWICHA):  peaKkIuu
NPUCOCTUHEHUS (eanozeHuposanue,
THJIPUPOBAHUE, THIpaTaIs,
2UOPO2ATIO2EHUPOBAHUE) KaK
croco6 MOJIyYEHUs
(YHKIIMOHATBHBIX ~ MPOU3BOTHBIX
YIJI€BOIOPOOB, TOpEHHUSL.
[TonmuMepw3ausi  dTWIEHA  Kak
OCHOBHOE HaTpaBJICHUE ero
ucnosib3oBanus. I[lomuaTHiieH Kak
KPYITHOTOHHAYKHBIH MIPOJTYKT
XUMHUYECKOTO MIPOU3BO/ICTBA.
IIpuMeHeHne dTUIICHA.

Ankanuensl. Kayuyku.

[TousTue 00 aJIkaauCHax  KakK

YIIIEBOAOpOAAX c JOBYMsI
JIBOMHBIMU CBA3SIMHU.
[Tonnmepuszanus JUBUHUIIA
(Obyramuena-1,3)  kak  cmoco0
MOJIyYEHUs CUHTETHUYECKOTO
KaydyKa. Harypanbnslii u
CUHTETHYECKUN Kay4yKH.

Bynkanusanusa kaydyka. PesuHa.
IIpuMeHeHne KayyyKa U PE3UHBI.

AJIKVHEL.

Cmpoenue Mmonexynvl ayemuiena.
I'omonoruyeckuii  psAx  aaKHUHOB.
Homenxkiarypa. N3omepus
YTJIEPOHOTO cKelera u
II0JIO)KEHUsI KpaTHOM cBsizu B 400
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MoJieKyJie. XMMHYECKHUE CBOMCTBA
(Ha TpUMepe areTHIICHA): peaKIuu

MIPUCOCTUHCHUS
(ramoreHupoBaHue, cUOpUposaHue,
THJIpaTaIs,
2UOPO2ATI02EHUPOBAHUE) KaK

Croco0 TMOJIy4eHUs MOJIUMEPOB U
IPYTMX  TOJIE3HBIX  MPOJYKTOB.
['openue aneruneHa Kak UCTOYHUK
BBICOKOTEMIIEPATYpPHOTO IJIaMEHU
JUISL CBApKU U PE3KH METalJIOB.
[TpumeHeHue aneTuiieHa

10

ApeHbl.

benzon KaK NpeACTaBUTEIh
apOMAaTUYECKUX  YTIICBOJOPOIOB.
Cmpoenue  monexyivl  6OeH30.d.
XUMUYECKUE CBOWCTBA: PEAKIHH
3aMEIICHHS (rajoreHupoBaHUE)
KaK croco0 TOJTyYCHUS
XUMUYECKHX  CPEICTB  3allUTHI
pacTeHwuii, PUCOCTUHCHUS
(TumpupoBaHHE) KaK
JIOKa3aTeIbCTBO  HEIMPEIebHOTO
xapakrepa  OeH3oma.  Peaknus
ropenusi. [Ipumenenue Gen3oa.

11

[Ipuponanslii ras.

[Tpupoansie HCTOYHUKHU
yriesogoponoB. Ilpupomnsiii u
NOMYTHBIA HE(TAHOW Ta3bl, HX
COCTaB ¥ UCIOJIb30BAHNUE.

12

Hed1p 1 ciocoOw1 €€ mepepadoTKu.

CocraB HedTH U ee mepepaboOTKa.
Hedrenpoaykrsl. OxTtaHoBOE
YHUCIIO OceH3MHA. Oxpana
OKpY’KaroIen cpeabl  NpH
He(drenepepaboTke "
TPaHCIIOPTHPOBKE
He(TENPOIYKTOB.
ATnbTepHaTUBHBIE
DHEPTHH.

HCTOYHUKHN

13

Kamennsrit yroas u ero nepepadoTka.

AJbTepHATUBHBIE UCTOYHUKHU
SHepruu. XHUMHUS U DKOJOTHS.
XUMHUECKOe 3arpsi3HEHUE
OKpy)Xaromiel cpeasl H  €ero
IIOCJIEICTBHSL. Oxpana
ruapocdepsl, MOYBBL, aTMOCHEPHI,
¢dopbl ¥ payHbl OT XMMUYECKOTO
3arpsi3HEeHUsI.

14

[Tpaktuyeckas pabora Ne 2 «Pemenue
HKCIEPUMEHTANBHBIX 3a/ad 10 TeMe
«['eHeTnyeckas cBsI3b MEXKy KiaccaMu

OpTaHUYCCKUX COCTUHEHUID .

Pemienue SKCIICPUMCHTAIILHBIX
3aJad Mo TeMme «l eHeTHdeckas
CBA3b MCKAY Ki1aCCaMH
OpTraHU4YCCKUX COE€IUHEHUI.

15

Konrponsnas pabota no teme «Teopus
CTPOEHHUSI OpPraHMYECKUX COCIUHEHMH

A.M. byrneposa. YrieBo1opoabi»
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16

OI[HO&TOMHBIG CIIUPTHI.

Knaccudukanuusa, HOMEHKIATypa,
W30MEpUs CHUPTOB. MeTaHon u
ATaHOJ Kak peJICTaBUTENN
IpeleIbHbBIX OJTHOATOMHBIX
CIUPTOB.

17

XUMHUYECKUE CBOWCTBA CIIUPTOB.

XuMu4yeckue CBONCTBA (Ha
mpuMepe MeTaHoja M JTaHOoJNA):
B3aMMOJICIICTBIE C HaTpUeM Kak
Croco0 YCTaHOBJIGHUS HAIMYUs
THIPOKCOTPYMIMBI,  peakuuss ¢
rajloreHOBOJIOPO/IaMU  KaK CIoco0
MOJTyYeHUS pacTBOpUTEIEH,
JeruipaTanus KaK croco6
MoJlyueHusi  dTwieHa.  Peaxnus
TOpPEHHs: CHOUPTHI Kak TOIUIMBO.
[IpuMmeHeHne MeTaHONAa U ATAHOJA.
duznonorunyeckoe neiicTBre
METaHoJia U 3TaHOJa Ha OpraHu3M
YeloBeKa.

18

[ToBTOpHBII UHCTPYKTaX.
MHoroaTomMHbIe CIUPTHIL.
[TpakTuueckast pabora Ne 3 «CBoiicTBa
OJTHOATOMHBIX U MHOTOaTOMHBIX
CITUPTOBY.

OTUJICHITIMKOJIb U TJIULEPUH Kak
IIPEACTABUTENHN IIPENEIIBHBIX
MHOI'0aTOMHBIX CIIUPTOB.
KauecTBennas peaxkuus Ha
MHOI'OaTOMHBIE  CIIMPTBI M €€
IIPUMEHEHHE JUIsl PacClO3HABaHUSA
IJIMLEPUHA B cocTaBe
KOCMETHYECKHUX CPEICTB.
IIpakTrueckoe IIPUMEHEHUE
STUJIEHTJIMKOJIA U TIINLEPUHA.
CsoiicTBa OJIHOATOMHBIX Hu
MHOT'OaTOMHBIX CIIHPTOB.

19

denos.

Ctpoenne  moJekynsl  (peHoma.
Bzaumnoe enuanue amomos &
Monekynre — enona. Xumuueckue
ceolicmea:  83aumooelicmsue ¢
Hampuem, 2UOPOKCUOOM HaAmMpus,
opomom. llpumenenue denona.

20

AJIbIETUIIBI.

Metananes  (popmanmpaerun) u
JTaHajib (ammeranmpaerum) KakK
MpeICTaBUTENN MpeIeIbHBIX
aJbIETUIOB.

21

PeaKHI/II/I IIOJIMKOHJCHCAIH.

KauecTBeHHBIC peaxuu Ha
KapOOHWJIbHYIO Tpynmny (peaxius
«cepedpsHOTO 3epKasay,
B3aMMOJICHICTBHE C THAPOKCHUIOM
Meau (II) m ux mpumenenue s
oOHapyXeHHS peeabHBIX
QIBJIETHJIOB B  MPOMBIIIIEHHBIX
CTOYHBIX BOJax. TOKCHYHOCTH
aJIbJCTUIOB. [Tpumenenue
dbopManbaeruia u areranbiaeruia.

22

Kap6onoseie kucnotel. IIpakTuueckas

VYkcycHas KHUCJIOTa Kak
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pabotra Ne 4 «XuWMHYECKHE CBOMCTBA
YKCYCHOM KHUCIIOTBI».

MIpe/ICTaBUTENb IpeaeIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XUMHYECKUE CBOMCTBA (Ha
npuMepe  YKCYCHOM  KHCIOTBI):
peaxkuu ¢ MeTajljlaMi, OCHOBHBIMU
OKCHUJAMH, OCHOBAHUSIMHU U COJISIMU
KaK IMOATBEPKJIEHUE CXOJCTBA C
HEOpPraHUYECKUMU KHCIIOTaMHU.
Peakuust  srepubumkanmm  Kak
croco®d  MONy4YyeHHUsi  CIOXKHBIX
a¢upoB. I[lpumeHeHue yKCycHOM
KHCIIOTBHI. [IpencraBnenue 0
BBICIINX KapOOHOBBIX KHCIOTAX.
XUMHUUYECKHUE CBOMCTBA YKCYCHOM
KHCIIOTHI.

23

Crnoxuble 3¢upsl. Kupsr.

Crnoxubie >Gupbl Kak TPOIAYKTHI
B3aUMOJICHCTBUSA KapOOHOBBIX
KHUCIIOT co cnuptamu. [Ipumenenue
CIOXHBIX 3(UPOB B MHILIEBON U
napQroMepHON MPOMBIIUIEHHOCTH.
Kupet  kak  cioxHbIE  3(DUPHI
IJIMLIEPUHA U BBICIIUX KapOOHOBBIX
KHUCIIOT. PacturensHbie 5
JKUBOTHBIE JKUpBl, HUX COCTaB.
Pacnio3naBanue pacTUTENBHBIX
JKUPOB ~ HAa  OCHOBaHUM  UX
HENpeeNbHOI0 XapakTepa.
IIpumenenne xupoB. ['maponus
WM OMBUICHUE JKHPOB KaK CIOCO0
MPOMBIIIJIEHHOTO MOJTyYEHUs
cojiel  BBICIIMX  KapOOHOBBIX
KHUCIIOT. MBUIA Kak COJIM BBICHIMX
KapOOHOBBIX  KHUCIOT. Moroiue
CBOICTBA MbLJIA.

24

YrneBosl.

Knaccudukanus YTJIEBO/IOB.
Haxoxnenue YIJIEBOJIOB B
IIPUPOJE. I'moko3a KaK
aJIbJIETUJIOCTIUPT. Xumuyeckue
CBOICTBa KpaxMmaia M IEeJITHJI03bI
(ruaponn3, KauecTBEHHAs! PeaKius
C MWomoM Ha KpaxMal H €€
IpUMEHEHHE [Uid OOHapy>KeHUus
Kpaxmajla B MPOJYKTaxX HUTAHUS).
[Ipumenenne u  Ouosormyeckas
poib  yrieBoaoB. [lonstme 00
HUCKYCCTBEHHBIX  BOJIOKHaX  Ha
IIpUMEpE alleTaTHOrO BOJIOKHA.

25

MosnoYHOKHCII0e " CIIUPTOBOE
OpokeHue.

bpoxkenne rmoko3bl.  Caxapo3sa.
Tuoponus caxaposvl. Kpaxman u
[EeJUTI0NI03a  Kak  OuoNoruyeckue
MTOJIMMEDBI.

26

AMUHEL

CocTaB 1 HOMEHKJIaTypa.
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27

AMUHOKHCITOTEL. benku.

AMMHOKHUCIIOTHI Kak amQOTepHbIS
OpraHUYEeCKHE COEIMHEHMUS.
Ilentnanas cBsa3b. buonornuyeckoe

3HaYCHHE 0.-aMUHOKUCJIOT.
Obnactu MIPUMEHEHHUS
aAMHHOKHCIIOT. benku KaK

npupoHble ononoiaumepsl. CoctaB
U CcTpoeHue OelKoB. XHMHUYECKHE
CBOWMCTBA  OCNKOB:  THJIPOJIH3,
JICHATYpaIHsl. OOHnapyxeHue
OeJKoB npu TIOMOIITN
KaueCTBEHHBIX (I[BETHBIX) PEAKIIUMN.
[TpeBpamieHust O€IKOB THINA B
OpraHusMme. buonorudeckue
byHKIHN OEIKOB.

28

I'eneTnueckas CBS3b MCXKAY KJIacCaMu
OpPraHu4YCCKux COG,Z[HHGHHP'I.

l'enemuueckas  c6a3b  medcoy
Kraccamu Op2aHUYecKux
coedunenuti. TUMBl XUMUYECKHX
pEaKIMi B OPraHUYECKON XUMUU.

29

[IpakTnueckas
«MnenTudukanus
COCIIMHEHU.

paborta No 5
OpraHuYeCcKux

Nnentudukanus
COEeIMHEHU.

OpPraHn4YCCKux

30

W TOroBBIN KOHTPOIb.

31

buorexHonorus.

Hayunble MeTonpl mO3HAHUA B
XUMUU. VICTOUHUKH XUMHUYECKOU
uHpopmanuu. [louck nabpopmanum
M0 HA3BaHWSIM, HJICHTU(UKATOPAM,
CTPYKTYpPHBIM dopMmynam.
XUMHYECKH  aHajin3, CHHTE3,
MOJICIIUPOBAHUE XUMUYECKUX
MPOLECCOB U SIBIICHUN KaK METOJIbI
HAy4YHOTO TMO3HAaHUSA. XHUMHUA B
meaunuHe. Pa3paboTka sexapcTs.
XUMHUYECKUE CEHCOPBI.

XuMHsT B TIOBCEIHEBHOW >KU3HH.
Moromue M 4YHCTAIIME CPEACTBA.
PenennenTsi, WHCEKTHIIUIBIL.
CpencrBa JWYHOM TUTHEHBI U
kocmeTuku. [IpaBuna Ge3zomacHoi
paboTBl C €IKUMHU, TOPIOYUMHU H
TOKCHUYHBIMU BEIIIECTBAMH,
Cpe/IcTBaMU OBITOBON XMMHH.

32

[Tonumepsr.

Xumust M 310poBbe. JlekapcTsa,
(dhepMeHTBbI, BHUTAMHUHBI, TOPMOHBI,
MI/IHepaJ'II)HBIe BOJBbI.

33

CHuHTEeTHYECKHE ITOJIMMCEPHEI.

CoBpeMeHHbIE ¢du3zuKo-
XUMUYECKHE METO/IbI
YCTQHOBJICHHS cocTaBa u
CTPYKTYpbI BemecTB. I[IpoGiemsl,
CBSI3aHHBIE c PUMEHEHUEM
JIEKapCTBEHHBIX IIPENapaToB.

34

[MpakTndeckas pabora Ne 6

PacmiosznaBsanue acTMacc u
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«Pacno3znaBanue 1acTMacc u BOJIOKOH.
BOJIOKOH.
Hroro: 34
11 knacce
Ne Koua-Bo
Tema JIeMeHTBhI CoAePKAHMS
n/n 4acoB
Ctpoenue BEIIIECTBA.
CoBpeMeHHass MoOJieldb CTPOEHUs
aToMma. DJeKTpOHHas
KoHburypamnus aroma. OchosHoe u
1 OcHOBHBIE CBEJIEHUS O CTPOCHHUHU 1 8030yoHcOeHHble CcOCMOosAHUSL
aroMa. BBOIHBIN MHCTPYKTaXK. amomos. Knaccudukanus
XHUMHYECKHX DJIEMEHTOB (s-, p-, d-
JJIEMEHTHI). OcobenHoctu
CTPOCHUS SHEPTEeTUYECKHUX
ypOBHEI aTOMOB d-3]IEMEHTOB.
[Iepnoanueckas cucrema
[lepuoanueckas cucTeMa XUMHUYECKUX XUMHYeCKuX  snemeHtoB  JI.U.
2 anemenToB JI. 1. Menpeneera B cBeTe 1 Menneneea. @U3NYECKUNA CMBICHT
YUEHHS O CTPOCHUU aTOMa. [lepuoguueckoro 3akona JI.U.
Meneneesa.
[IpyuvHBI M 3aKOHOMEPHOCTHU
dunocopckue  OCHOBBI  OOIIHOCTH .
3 [leprognyeckoro 3akoHa U TEOPHUH 1 VISMCHCHHA CBOMCTB SJICMCEHTOB 1
XHMHYCCKOTO CTPOCHH. WX COCIMHEHHM MO mMepuojam u
Tpynmam.
OneKTpoHHas pupoaa
XUMHYECKON CBSI3H.
DIEeKTPOOTPULIATETLHOCTh.  Bubl
4 Monnas xummdeckas CRASH M HOMHRIC 1 XUMHYECKON CBsI3U (KOBaJeHTHas,
KPUCTAJUTHYECKUE PEIIETKH.
HMOHHAs, MeTaJlIIn4ecKas,
BOJIOPOJHAs) M MEXaHU3MBI ee
o0OpazoBaHusl.
OneKTpoHHas pupoaa
XUMHYECKON CBSI3H.
DNEeKTPOOTPULIATETLHOCTh.  Bubl
XUMHYECKON CBsI3U (KOBaJeHTHas,
HMOHHAs, MeTaJlIIn4ecKas,
BOJOPOJHAs) W MEXaHU3MBI €€
KoBaseHTHass ~ xuMHueckass  CBS3b. oOpaszoBanus. Kpucmaniuueckue u
5 ATOMHBIE u MOJIEKYJISIpHBIE 1 amopguvie  sewecmsa.  Tunwi
KPUCTAJUTMYECKUE PEIIETKH. KPUCTALIUYECKUX peuiemox
(amomHas, MoneKyIApHas, UOHHAA,
Memaniuyeckas).  3asucumocms
Qusuueckux ceolicme eeujecmsa
om  muna  KpUcmaiiuyeckou
peuemxu. [TprunnbL
MHOT000pa3usi BEIECTB.
DNeKTpOHHAas pupoja
6 Merammnueckas CBSI3b. 1 XUMHUYECKON CBS3H. Bunsl
XUMUYECKON CBsI3M (KOBaJIEHTHAs,
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HOHHAs, MeTaInYecKas,
BOJIOPOJHAsI) W MEXAHU3MBI €€

o0pa3oBaHMsL. [TpuunnbI
MHOT000pas3¥sl BEUIECTB.

DNeKTpOHHAs npupoja
XUMHAYECKOH CBSI3U.

DIEeKTPOOTPULIATETLHOCTE.  Buabl
XUMHYECKON CBs3HM (KOBaJCHTHas,

7 BopopoaHas xuMudeckast CBA3b.
MOHHaA, MeTaJInyecKas,
BOJOPOJHAs) M MEXaHU3MBbl €€
o0Opa3oBaHusl. [Tpuuuns
MHOT000pa3usl BEIIECTB.
CocraB u HOMEHKJIATypa.
AMHUHOKHCIOTHI Kak aM(OTepHbIC
OpraHHYecKue COEIMHEHUSI.
[lentunHas cBA3p. buosmornueckoe
8 [Tonumepsl. 3HauYEHUE 0.-aMUHOKHUCJIOT.
Ob6nactu IIPUMEHEHUS
AMUHOKHCIIOT. benku KaK
IIPUPOJHBIC OHOIOJIMEPBI.
CocTaB 1 cTpoeHne OEIKOB.
JHucnepcuvie cucmemsl. Ilouamue
9 JucniepcHbI€ CHCTEMBI. 0  Kowwouoax  (301u,  eenu).
Hcmunnvle pacmeopui.
10 KontponpHass  pabora 1mo  Teme
«CTpoeHHe BEeIEeCTBaY.
11 | Knaccudukanus XAMHUIECKUX PEAKITHIA.
- XUMUYECKUE peakuuu.
Koaccupuraumsi peakumii o amciy u I'oMoreHHble U reTeporeHHbIe
12 | cocraBy peareHTOB M HPOIYKTOB U TIO © P
pEaKIum.
TEMIOBOMY 3D DEKTY.
XUMUYECKUE peakuuu.
l'oMoreHHBIE W  TeTEpOTCHHBIC
peakuuu. CKOpOCTh peakluu, ee
3aBHCUMOCTh ~ OT  pa3IMYHBIX
13 | CkopoCcTh XUMHYECKHUX PEAKLUil. (axropos: TPAPOET
pearupyrommx BEIIIECTB,
KOHIIEHTpPAIUH pearupyronmx
BEIIECTB, TEMIIEPATYPHI, TUIOIIAIH
pPEaKIMOHHOMN MIOBEPXHOCTH,
HAJIMYHS KaTaJIn3aTopa.
XUMHUYECKOE PpAaBHOBECHE U €ro
CMeIIeHIe o1 NEUCTBUEM
Ppa3INYHBIX bakTopoB
14 XUMHUECKOE pPAaBHOBECHE M CIOCOOBI (KOHUCHTpaIyA pCArcHTos Wi
S MPOAYKTOB PEaKIMH, JaBJICHUE,
Temreparypa) s CO3JaHMS
ONITHMAJTBHBIX YCIIOBHIA
MIPOTEKAHUS XUMHYECKHUX
MIPOLIECCOB.
Peakuun B pacTBopax
15 | Muaposms, anekTpoautoB. pH pacTBopa Kak

MOKa3aTelb KHUCIOTHOCTU CPEJBbI.
I'maponus cosneil.
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16

Ponp ruzmponuza B oOMeHE BEUIECTB.
Ponp ruaponmza B SHEPreTHYECKOM
oOMeHe.

3HayeHue
OMOJIOTUYECKUX
mporeccax.

THIPOITN3a B
0OMEHHBIX

17

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE
peaKIuu.

OKucCIuTeNbHO-
BOCCTAHOBUTEJIbHBIC PEAKIUU B
pupoze, MIPOU3BOJICTBEHHBIX
mporeccax M KU3HEACATEIbHOCTH
OpPTraHU3MOB. OKucIuTeNHHO-
BOCCTAHOBUTEIIbHBIC CBOICTBa
NPOCTBIX BEIIECTB — METAJJIOB
TJIABHBIX M IMOOOYHBIX TMOATPYIIII
(Menp, ’Kene30) U HEMETaJIOB:
BOJIOPOJIA, KUCIIOPOJIA, TAIOTCHOB,
cephl, a3oTa, docdopa, yriepoaa,
KPEMHUSI.

18

[ToBTOpHBI HMHCTPYKTAX. DJIEKTPOJIU3
pacIuIaBOB U pPacTBOPOB.

Onexmponus
Ppacniasos.

pacmeopos u

19

IIpakTrHueckoe
JNEKTPOJIN3A.

IIPUMEHEHNE

prweHeHue NIeKmpojiuza 6
NPOMBIUUTIEHHOCTU.

20

[Tpaktuueckas pabora Ne 1 «Pemienue
AKCIIEPUMEHTANIbHBIX 337a4 10 TEMe
«MeTamas»y.

Pertenne SKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe «MeTayuib.

21

[ToBTOpeHne u 0000IIEeHHE MO TEeMe
«XUMHYEeCKHe peakuun». Pemenne
3a7a4.

22

MeTtaniel.

Knaccudukanms XUMHYECKUX
9JIeMEHTOB (s-, P-, O-2J€MeHTHI).
OcoGenHoctu CTpOECHUS
JHEPreTHYECKUX YpPOBHEH aTOMOB
d-aneMeHTOB. OKHCIUTENBHO-
BOCCTaHOBUTEJbHbBIE CBOICTBa
MPOCTBIX BEMIECTB — METAJUIOB
TJIABHBIX WM TMOOOYHBIX TMOJTPYIII
(Menp, xene3o)

23

Hewmeramibl. biiaropoiasie rassi.

Kraccugukanust XUMHYIECKHX
3JIeMEHTOB (s-, P-, O-37eMeHTHI).
OcobenHoctu CTPOCHUS
JHEPreTUYEeCKUX YpPOBHEH aTroMOB
d-anemeHToB. briaroponHsie rasbl.
OKHCIUTENBHO-
BOCCTaHOBHTEIIbHBIC CBOMCTBa
MPOCTBIX BEIIECTB — HEMETAJUIOB!
BOJIOPOIa, KUCIOPOa, TalOreHOB,
cepsl, a3ora, Qocdopa, yriepona,
KPEMHHUSI.

24

Kucnorsl
OpraHUYECKHe.

HCOPTaHU4YCCKUC u

Kucnmorel  kKak  AIEKTOPJIUTHI.
XUMHYECKHE CBOMCTBa (Ha
MpuUMepe  YKCYCHON  KHUCTIOTHI):
peakuuu C MeTallJIaMH,
OCHOBHBIMH OKCHJIAMH,
OCHOBaHUSIMU H  CONISIMH  Kak
MOJTBEPKICHUE  CXOICTBA  C
HEOPTaHNYECKUMH KHCIIOTAMHU.
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o5 OcHoBaHust HEOPraHUYECKUE u 1 OcHoBanus—3nekTpoauThl. CocTaB
OpraHHYeCcKHe. 1 HOMEHKJIaTypa.
CriocoOHOCTh BELIECTB IPOSBIATH
CBOIiCTBa KHCIIOTBI WIH
OCHOBaHMUSI.
AmMdoTepubie COETMHEHUS JlaGoparopHbie OTIBITHI.
HEOpPraHWYeCKHe U  OpPraHHYecKHe. Paznuunsie ciy4yau
26 | JlJaboparopHble ONBITHI.  PazmuuHbie 1 B3aMMO/JICUCTBUSI PACTBOPOB COJIEH
ClIy4yan B3aUMOJEHCTBUSL PAcCTBOPOB amoMuHus co mwénousto. [IpaBuna
coJiel alFOMUHHUS CO IIETOYBIO. Oe3omacHoil padOTBHl C EIKHUMHU,
TOPIOYUMHU u TOKCUYHBIMU
BEILIECTBAMH, cpencTBamMu
OBITOBOW XMMHH.
27 | Com 1 Conu-371eKTPOIUTHI. Cpennue,
KHCJIbIe, OCHOBHBIE.
[Ipaktuueckas pabora Ne 2 «Pemenue Pemenue AKCIEPUMEHTAIBHBIX
0@ | PKCTICPHMCHTAlbHBIX 3a7a1 1O TeME 1 3amady mo Teme «['eHeTHueckas
«"enernyeckas CBsI3b MEXIY KJIaCCaMU CBSI3b MEXIY KJIaccaMu
HEOPraHMYECKUX COCAMHEHUIM. HEOPraHUYECKUX COCAUHEHUI».
[ToBTOpeHre U 0000IICHHE IO TEME
29 | «BemecTBa u HX CBoOicTBa». Pemienue 1
3ajad.
30 | MToroBblii KOHTPOJIb. 1
XuMHUsl B TOBCEAHEBHOW >KU3HH.
Moronme u 4YHCTAIME CPEACTBA.
Cpeocmea 60pvObL ¢ OLIMOBLIMU
HACEKOMbIMU: peneinenmui,
31 XuMH4ecKast TEXHOJIOTHSL. 1 uncexmuyuosl. (pefcTsa MrdHOM
TUTHEHBl W KocMeTuku. [IpaBuia
0e3omacHOil pabOTHl C EIKUMHU,
TOPIOYUMH " TOKCUYHBIMHU
BEILIECTBAMH, cpencTBamMu
OBITOBOM XMMUH.
XuMHST U 3KOJOTHSA. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl
32 Xumudeckas IPaMOTHOCTh KaK 1 u ero mocieacteus. OxpaHa
KOMIIOHEHT OO0IIIei KyIbTYphl YeTTOBEKa. ruapocdepsl, MouBbI, aTMOchepsl,
¢bropsl U QayHbl OT XUMHUYECKOTO
3arpsi3HEHUSL.
33 O0606mienne u nopropeHue 3a kypc 11 1
KJlacca.
Hroro: 33
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