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IlosicauTenbpHas 3anuckKa

B cucreme ectecTBEHHO-HAYYHOTO OOpa3OBaHMsI XMMHS KaK y4eOHBbIH IpeaMeT
3aHMMAaeT Ba)KHOE MECTO B IO3HAHMM 3aKOHOB MPHUPOJIbI, (GOPMHUPOBAHWU HAyYHOUH
KapTUHBI MHUPA, XUMHUYECKOM TIPaMOTHOCTH, HEOOXOJUMOM MJis MOBCEIHEBHOM >KHU3HHU,
HABBIKOB 3/I0POBOTO M 0€30MacHOTo JJIsl YelOBEKa M OKpyXKarouled ero cpeanl oOpasa
’KU3HHU, & TAK)KE B BOCIIUTAHUH DKOJIOTMUECKOU KYJIbTYpbl, HOPMUPOBAHUH COOCTBEHHOMN
MO3UIMU 10 OTHOLIEHHWIO K XHWMHUYECKOW HH(OpMaALMU, MOITy4yaeMOM U3 pa3HbIX
MCTOYHUKOB.

VYcnenHocTh U3y4eHusl y4eOHOro npeaMera CBsi3aHa C OBJIAJICHMEM OCHOBHBIMU
MOHATUSAMU XUMHMHM, HAy4YHbIMU (akTaMH, 3aKOHaMH, TEOPUSMHU, NPUMEHEHHUEM
MOJIYYCHHBIX 3HAHUU MPHU PELICHUU PAKTUYECKUX 3a]1a4.

B cootBerctBUM ¢ DPI'OC COO xuMuS MOXET H3y4daThCsi Ha 0a30BOM H
yri1y0JIeHHOM YPOBHSIX.

N3yyenue xumuu Ha 0a30BOM YypOBHE OPHEHTHPOBAHO Ha olecreueHue
0011e00pazoBaTeabHON U OOIIEKYIbTYPHOU MOATOTOBKU BBIITYCKHUKOB.

Copepsxanue 0a30BOro Kypca MO3BOJISIET PACKPBITh BEAYIIUE UJIEU U OTACIbHbIE
MOJIOKEHUS, Ba)XXKHbIE B TIO3HABATEJIbHOM M MHPOBO33PEHYECKOM OTHOUICHUU:
3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTaBa U CTPOCHHUSI; 0OYCIOBICHHOCTh MPUMEHEHUS
BEIIIECTB MX CBOMCTBaAMHU; MaTepuajIbHOE €IMHCTBO HEOPraHWYECKHX W OPTraHUYECKUX
BEIIECTB; BO3pAcCTalolias pojib XUMUU B CO3JJaHUU HOBBIX JIEKAPCTB M MaTepuajoB, B
HSKOHOMMH CBIPBS, OXpaHe OKpYk aroulel cpebl.

W3yyenue XuMHM Ha YIUIYOJICHHOM YpPOBHE MPEIIOJaraeT IOJHOE OCBOCHHE
0a30BOro Kypca M BKJIIOYAET PaCUIMPEHHUE MPEIMETHBIX PE3yJbTaTOB M COJEp KaHUS,
OpPUEHTUPOBAHHOE Ha  MOATOTOBKY K  MOCIEIyIOUIEMY  Mpo(ecCHOHATbHOMY
00pa30BaHUIO; Pa3BUTHE MHJIUBHUIYATbHBIX CIIOCOOHOCTEN oOywaroumxcs nyrem Oosee
riyOOKOro, 4eMm 3TO NpelycMaTpuBaeTcs 0a30BbIM KypCOM, OCBOEHHS OCHOB Hayk,

CUCTCMATHUYCCKHNX 3HaHPII>i; YMCHHUC TIPUMCHATDH IIOJTYUCHHBIC 3HAHUA JId PCIICHUA



MPAKTUYECKUX MU Yy4eOHO-MCCIIEIOBATENbCKUX 337a4 B W3MEHEHHOW, HEeCTaHAapTHOM
CUTYyallud; YMEHHE CUCTEMATU3HpPOBaTh M 0000IIaTh MOJydyeHHble 3HaHUSA. 3yueHue
MpeaMeTa Ha YriyOJICHHOM YPOBHE MO3BOJIAET CHOPMHUPOBATH Y OOYUAIOIINXCS YMEHUE
aHaJIM3MpPOBAaTh, NPOTHO3UPOBATH W  OLEHHMBAaTh C MO3ULUUH  DKOJIOTMYECKOU
0€30MacHOCTU TOCHEACTBUS OBITOBOM M MPOM3BOJACTBEHHON NEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C MOJIyYeHUEM, IPUMEHEHHEM U IEpepadOTKOM BEIIECTB.

Nzyyenue mnpeamera «Xumus» B 4YacTh (GOPMHpPOBAHUA Yy OOydaromIMXCs
HAy4YHOT'O MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAYYHBIX METOJOB MO3HAHUSA, a TaKXKe
MPAKTUYECKOTO MPUMEHEHHUSI HAyYHbIX 3HAHUI OCHOBAHO HAa MEXIPEIMETHBIX CBS3SIX C
npeaMeTaMu 001acTeil eCTeCTBEHHBIX, MAaTEMAaTUYECKUX U TYMaHUTAPHBIX HAYK.

[IpumepHass mporpamMma ydyeOHOTO NpeaMera «XUMUsS» COCTaBlIeHa Ha OCHOBE
MOJAYJIBHOTO MPHUHIMIA MOCTPOEHUSI y4eOHOro Marepuaia, He ONpeessieT KOJIMYeCTBO
4acoB Ha M3y4eHHE Y4eOHOro IMpeAMeTa U KiIacChl, B KOTOPBIX MPEIMET MOXKET
uzydatrbcsi. KypcuBoM B mNpuUMepHBIX Y4Y€OHBIX MpPOTrpaMMax BbIJEICHBI 3JIEMEHTHI
collepKaHMs, OTHOCAIIMECS K pe3yibTaTaM, KOTOPbIM O0OydYaroluecs «IojyyaT
BO3MOKHOCTb HAYUHUTHCS».

[IpumepHass mporpaMma YYUTBHIBAET BO3MOXKHOCTH TMOJIYYEHHUS 3HAHUA B TOM
YUCJIE Yepe3 NPaKTHUECKYIO0 AEATEIbHOCTb. B mporpaMme COAEpKHUTCS NPHUMEPHBIMA
nepedyeHb mnpakTuyeckux pabot. [lpu coctaBieHun paboueld NpPOrpaMmbl yUUTEIb
BIIpaBe BhIOpATh U3 MepeyHsl padoThl, KOTOPbIE CUUTAET HanboJee 1eIeco00pa3HbIMHU, C

yueToOM HeO6XOJII/IMOCTI/I AOCTUKCHUA IIPCIAMCTHBIX PC3YJIbTATOB.

Ilnanupyembie mpeaMeTHbIE pe3yabTaThl 0cBoeHust OOII
BrinyCKHHMK Ha yriry0JIeCHHOM YPOBHE HAY4YHUTCS:

— packpbIBaTh Ha MpUMEpax poJib XUMUU B (POPMUPOBAHHHN COBPEMEHHON Hay4yHOU
KapTHUHBl MHpPAa W B MPAKTUYECKOM JEATEIbHOCTH YEIOBEKA, B3aHMOCBS3b MEXKIY
XUMUEN U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

—  WUIIOCTPUPOBATh Ha IPUMEPAX CTAHOBICHUE U 3BOJIIOLUIO OPTAHUYECKOW XUMUH
KAaK HayKH Ha pa3jIu4YHbIX HCTOPUYECKUX ATANAX €€ Pa3BUTHS;

— YCTAaHaBIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIAY CTPOECHUEM aTOMOB

XUMHUYCCKUX JJIEMCHTOB H INICPUOAUYCCKUM HU3MCHCHHUCM CBOMCTB XHMMYECKHUX



AJIEMEHTOB U UX COCIUHEHUHN B COOTBETCTBUU C IIOJIOKEHUEM XUMUYECKUX DJIEMEHTOB B
IIEpUOIUYECKON CUCTEME;

— AHAJIM3HUPOBATH COCTaB, CTPOCHUE M CBOMCTBA BEIIECTB, IIPUMEHSS I1OJIOXKEHUS
OCHOBHBIX XUMMYECKUX TEOPUH: XUMHYECKOTO CTPOCHMUS OPraHUYECKUX COCAWHEHUU
A.M. bytnepoBa, CTpO€HHs aTroMa, XHUMHYECKOW CBA3U, DJIEKTPOJIUTUYECKOMN
IUCCOLIMALIMM KHUCJIIOT M OCHOBAHUM; YCTAaHABIUBATH IPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXK1y CBOMCTBAaMHU BELIECTBA U €T0 COCTABOM U CTPOCHUEM;

— IIPUMEHATH IIpaBUIa CHUCTEMATUYECKOM MEXIAYHAPOJIHOM HOMEHKJIATYPBl Kak
CpEelICTBA pa3IMYeHUs U UACHTU(PUKALMU BEIIECTB 110 UX COCTABY U CTPOEHUIO;

— COCTaBJSITh MOJIEKYJSIpHbIE W CTPYKTypHbIe (OPMYJbl HEOPraHUYECKUX U
OpraHMYeCKUX BELIECTB KaK HOcUTeled HWH(GOpMalMd O CTPOCHUM BEIECTBA, €ro
CBOMCTBAX U MPUHAIIEKHOCTHU K ONPEIEICHHOMY KIIACCy COCAUHECHU;

—  OOBICHATH MPUPOLY U CHOCOOBI 00OpPa30BAHMS XUMUYECKOM CBSI3U: KOBAJIEHTHOMN
(MONSIpHOM, HEMOJIIPHOM), MOHHOM, METAITIMYECKON, BOJOPOAHOW — C IEJbIO
OIPEAEIICHNS] XMMUUECKON aKTUBHOCTHU BELIECTB;

—  XapakTepu3oBaTh (U3MYECKUE CBOICTBA HEOPraHMYECKUX U OpraHUYECKUX
BEIIECTB W YCTAHABIMBATh 3aBUCUMOCTH (DU3MUYECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOUN PEIIETKH;

— XapakTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHMM XMMHUYECKUX CBOMCTB ITPOCTHIX
BEILIECTB, BOJOPOAHBIX COEAUHEHUN, BBICIIIUX OKCUIOB U TUAPOKCUIOB;

— IIPUBOJMTH IIPUMEPHI XUMHMUYECKMX PEaKLMM, PACKPBIBAIOIIUX XapaKTEpPHbIE
XUMHUYECKHE CBOWCTBA HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB MU3YUYEHHBIX KJIACCOB
C LEJIbIO UX UIAEHTU(UKALMHU U 00BSICHEHUSI 00J1aCT TPUMEHEHUS;

—  OIpeaessaTh MEXaHU3M PEaKLUU B 3aBUCUMOCTH OT YCJIOBUU IIPOBEICHUS pEaAKLIUU
Y MPOTHO3UPOBATH BO3MOXKHOCTH INPOTEKAHMUS XMMHUYECKUX PEAKLMW HAa OCHOBE TUIIA
XUMHUYECKOU CBA3U U AKTUBHOCTU PEArCHTOB;

— YCTaHaBJIMBaTh 3aBUCHUMOCTb PEAKIIMOHHOM  CIOCOOHOCTH  OpraHUYEeCKUX
COCAMHEHUN OT Xapakrepa B3aUMHOIO BIMSHUS aTOMOB B MOJIEKYJaxX C LEJbIO

IMPOTrHO3UPOBAHUS IIPOAYKTOB PCAKIINHN,



— YCTAaHaBIMBATH 3aBUCUMOCTb CKOPOCTHM XHMHYECKOW pPEAKIUU MU CMELICHUs
XUMHYECKOTO PAaBHOBECHS OT pPa3IUYHBIX (AKTOPOB C LENbIO  ONpeaeiIeHUs
ONTUMAJbHBIX YCIOBUU MPOTEKAHUS XUMHUYECKUX IIPOLIECCOB;

— YCTAaHaBIMBATh TI'€HETUYECKYID CBS3b MEXKAY KIacCaMM HEOPraHMYEeCKUX H
OpraHUYeCKUX BEIIECTB JJII OOOCHOBAHMS MPUHIMIHAIBHON BO3MOKHOCTH MOJYYESHUS
HEOPraHUYECKUX U OPTaHUYECKUX COCIMHEHN 3aJaHHOTO COCTaBa U CTPOEHUS;

— MOAOUpaTh peareHThl, YCIOBUS U ONPENeNsTh NPOAYKThI peaKIiii, MO3BOJSIOMINX
peanu3oBaTh J1a0OpaTOpHbIE M MPOMBIILUICHHBIE CIOCOOBI TOJYYEHHS] BaXKHEHIIUX
HEOPraHUYECKNUX U OPTaHUYECKUX BELIECTB;

— ONpENENATh XapakTep Cpeldbl B pE3yNbTaTe THUAPOIN3a HEOPraHUYECKUX H
OpraHWYECKUX BEIIECTB U MPUBOJAUTH NMPUMEPHI TMAPOIN3A BEIIECTB B IMOBCEAHEBHOU
KU3HU YeJIOBeKa, OMOJIOTHYECKUX OOMEHHBIX MPOIECCaX U MPOMBIIIUIEHHOCTH;

— TPUBOJHUTH IMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN B MPUPOJE,
MTPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEAEATEIbHOCTA OPraHU3MOB;

— 00OCHOBBIBATh NMPAKTUYECKOE HCIOJIH30BAHHE HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB U UX PEAKIHMI B MPOMBIIIJIEHHOCTH U OBITY;

— BBINOJIHATh XUMHUYECKUH OJKCIEPUMEHT IO pACIO3HABAHUIO M IOJIYYECHUIO
HEOPraHUYECKNX M OPraHUYECKHX BEIIECTB, OTHOCALIMXCA K Pa3JIMYHBIM Kilaccam
COCIMHEHUW, B COOTBETCTBHM C IMpaBUJaMU U MpueMaMHu Oe30MacHOd paboThl C
XMMHYECKUMU BEUIECTBAMU U JaOOPATOPHBIM 000PYAOBAHUEM;

— TMPOBOJUTH pacyeThl Ha OCHOBE XUMHUYECKUX (OPMYJ M ypaBHEHHMM peakIuii:
HAXO0XJICHUE MOJIEKYJISIPHON (HOPMYJIbI OPTaHUYECKOTO BEIIEeCTBAa MO €ro IMIOTHOCTH U
MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, WM MO MPONYKTaM CTrOpaHus;
pacdeTbl MacCOBOM 0 (Macchl) XUMUYECKOIO COSAMHEHUSI B CMECH; PacueThl MacChl
(o0bema, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEaKIMU, €CIM OJHO M3 BEUIECTB JIaHO B
M30bITKE (MMEET MPUMECH); pacdyeTbl MAaCCOBOW WM OOBEMHOM JTOJIM BBIXOJA MIPOIYKTa
peakluud OT TEOPETHUYECKHM BO3MOXKHOIO; pacueThl TEIUIoBOro 3QdeKkTa peakuuu;
pacdeTbl OOBEMHBIX OTHOUIEHUHM Tra3oB MPU XUMHUYECKUX PEaKLUIX; PAcueTbl MAacChl
(o6bema, KoJIMYecTBa BEUIECTBA) MPOJYKTa pPEaKIMH, €CIM OJHO U3 BEIIECTB JaHO B

BHAC pacTBOpa C OHpCIICJICHHOﬁ MacCOBOH J0jeu PAaCTBOPCHHOI'O BCUICCTBA,



— HCIMOJb30BaThb METOJbl HAYYHOTO TO3HAHUS: aHAJIU3, CHUHTE3, MOJECIMPOBAHUE
XUMHYECKUX MPOIECCOB U SBJICHUN — MPHU pEelIeHUH Y4eOHO-UCCIIe0BATENbCKUX 3a/1a4
M0 U3yYEHHUIO CBOMCTB, CIIOCOOOB MOMYYEHHUS U PacliO3HABAHUSI OPraHUYECKUX BEUIECTB;

— BIIaJeTh TpaBWwiIaMu O€30MacHOr0 OOpallleHus C €IKUMH, TOPIOYMMU U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

— OCYIIECTBIATh  TOHUCK  XUMHUYECKOM  HHPOpMalMM  TO  Ha3BaHUM,
UAeHTU(PUKATOPaM, CTPYKTYPHBIM (hOpMYJiaM BEIIECTB;

— KpHUTUYECKH OILICHMBaTh W MHTEPIPETHUPOBATh XHUMHUYECKYIO HH(OpMAIIHIO,
COJEpIKaILyocs B COOOLIEHUSAX CPEJCTB MaccoBO nHpopManuu, pecypcax MHrepHera,
HAyYHO-TIOMYJISIPHBIX CTAaThSIX C TOYKHU 3PEHUS €CTECTBEHHO-HAYyYHON KOPPEKTHOCTU B
LEJSX BBISBICHUS OITMOOYHBIX CYXJIEHUN U (DOPMUPOBAHUS COOCTBEHHOMN MO3UIUU;

— YCTaHaBJIMBAaTh B3aUMOCBSI3U MexAy GakrTamMu W TeopueHd, MNpUYUHOU U
CJIEICTBUEM IIpU aHajlu3€ MPOOJEMHBIX CHUTyalluii W OOOCHOBAHUM MPUHHUMAEMBIX
pELIeHH Ha OCHOBE XMMHUYECKUX 3HAHUMH;

— TMPEeACTaBIATh NYTH pEUIeHUs [NIOOANbHBIX MpPOOJIeM, CTOSALUX Mepen
YeJIOBEYECTBOM, U MEPCIIEKTUBHBIX HANPABICHUIN Pa3BUTHSI XUMUYECKUX TEXHOJOTUMN, B
TOM YHCJI€ TEXHOJIOTHMI COBPEMEHHBIX MATEPUAJIOB C Pa3IuYHON ()YHKIIMOHATBHOCTBIO,
BO300HOBJISIEMBIX UCTOYHUKOB CHIPBS, MEPEPa0OTKH M YTUIN3ALUUHU MPOMBIIUICHHBIX U

OBITOBBIX OTXOJIOB.

BoInycKHHK Ha YIJIy0JJ€HHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCS:

—  ¢opmyruposame  yervb  uUcCcie008aHusl, gvl0gUeaAMb U NPOBEPsMb
IKCNEPUMEHMATILHO 2UNOMe3bl 0 XUMUYECKUX CBOUCMBAX Geujecms HaA OCHO8e UX
CcOCMasa u cmpoenust, ux CHOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe
U NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyuil;

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNEePUMEHMbL C
coonooenuem npasunl Oe3onacHou pabomovl C Gewjecmeamu U 1aOOPAMOPHLIM
0bopyoosaHuem,

—  UHmMepnpemuposams OAHHblE O COCMABe U CMPOEHUU Beulecms, NOTYYeHHble C

NOMOULBIO COBPEMEHHDBLX qu/lB’T/lKO-xuMu'-leCKux Memodoe;



— ONUCsvleamb COCMOAHUE ITEKMPOHA 6 ANOME HA OCHOBEe COBPEMEHHbBIX K6AHMOBO-
MeXAHUUECKUX npedcmaeﬂeﬂuﬁ O CcmpoeHuu amomad 0151 00vACHEeHUSA pesyionamoes
CneKmpalbH0o2c0 aHAlU3a eeugecme,

— Xapakmepusoeambv poJib CZS’OmOCanleCCZWMX cemepoyuUKIudecCKux COeOUHeHUll U
HYKJIIEUHOBbLX KUCJION KAK BAICHEUUUX OUOJIOUYECKU AKMUBHBIX eeuecmses,

—  NpPOcHO3UpOoBAMb BO3MOIHCHOCM b npomexKaHusl OKUcCiIumeslbHO-
s0CCMAaAROBUMEIbHbLX peam;uﬁ, Jgexcauiux 6 OCHoee I’lpI/IPOOHblx u np0u38000m6€HHblx

npoyeccos.

Conep:xanue npeamera

Yray0aeHHbli yPOBEHb

OCHOBBI OPraHUYeCcKOl XUMHUH

[TosiBIEHUE M pa3BUTHE OPraHUYECKOM XUMUM Kak Hayku. [IpenMeT opranndyeckoit
XUMHUM. MeCTO M 3HAaYeHHUE OPraHUYEeCKOW XUMHHM B CHUCTEME €CTECTBEHHBIX HayK.
B3anmoCBs3b HEOPraHUUECKUX U OPraHUYECKUX BEUIECTB.

XHUMHUYECKOE CTPOCHUE KaK MOPSIAOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
MX BaJE€HTHOCTH. OCHOBHBIE MOJ0KEHUS TEOPUUA XUMUUYECKOTO CTPOEHUSI OPraHUYECKUX
coequHneHuii  A.M. bytiepoBa. VYTriepoJHbId CKEJIET OpPraHUYeCKOM MOJIEKYJIBI.
KpatHOoCTh XMMHUECKOW CBSI3M. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
cTpoeHus: mousiekyn. M3zomepus u uzomepbl. [loHsTHE O (YHKIIMOHATBHON TpYIIIE.
[Mpunnunel  kiIaccupuKalMu  OPraHUYECKUX  COCIMHEHUH.  MexayHapoaHas
HOMEHKJIaTypa U NMPUHIMIIBI 00pa30BaHUs HA3BAHUM OPTaHUYECKUX COSTUHECHUM.

Knaccuduxanuys u 0coOEHHOCTH OpraHUYECKUX peakiuid. PeakimoHHbIe IIEHTPHI.
IlepBoHayanbHbIE TIOHSATUS O TUINAX MW MEXaHU3MAaX OPraHUYECKHUX PpPEaKIUu.
['oMOMUTHYECKHT W TETEPOJIMTUYECKUNA Pa3pblB KOBAJCHTHOW XUMHWYECKOW CBS3H.
CBoOOTHOpAAMKATBLHBIA M MOHHBIA MexaHW3Mbl peakiuu. [loHsTue o Hykieoduie u
aneKkTpoduIe.

AJKaHbBl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa. sp3 -
rubpuan3anus opourtanseil aToMoB yriaepoja. ['omonornyeckuil psg u oobmas Gopmyia

ankaHoB. Cucremarnueckas HOMCHKJIaTypa QJKAaHOB MW PAaaAUKAJIOB. HSOMCpI/IH



yraepoAHoro ckenera. OU3WYECKUe CBOMCTBA alKaHOB. 3aKOHOMEPHOCTH W3MEHEHUS
¢busmyecknx  CBOMCTB. XHMMHUYECKHME CBOWCTBA  aJKaHOB: TaJIOTEHUPOBAHMUE,
JNETUAPUPOBAHKUE, TEPMUUECKOE paA3JIOKEHHE, KPEKUHI KaK CHOCOOBI TOJIYYEHUS
BOKHEUIINX COEMHEHHN B OpraHuueckoM cuHTe3e. ['OpeHHe ajKkaHOB KakK OJWH W3
OCHOBHBIX UCTOYHUKOB TEIUIa B MPOMBIIIUIEHHOCTH U OBITYy. M30Mepu3amus kak crnocob
MOJIYYeHHsI BBICOKOCOPTHOrO OeH3uHAa. MexaHu3M peakiuu CBOOOJAHOPAAMKAIBLHOTO
3amenienus. [lomyuenue ankaHoB. Peakmus Bropma. Haxoxxnenue B mnpupoae
MIPUMEHECHHUE aJTKaHOB.

[uknoankanel. CTpoeHue MoOJeKyl  [uKiIoankaHoB. OOmas  ¢opmyna
nukioankaHoB. Homenknatypa nukinoankaHoB. M3oMepusi IMKIOAIKAHOB: YTIEPOJHOTO
CKEJeTa, MEXKJIAccoBas, MPOCTpaHCTBeHHas (yuc-mpanc-uzomepus). Cnenuduka
CBOMCTB IIMKJIOAJKAHOB C MajblM pa3MepoM IMKIA. Peakiuu MNpUCOCTUHEHUS W
PaIuKaIBHOTO 3aMEIIICHHUS.

AJIKEHBI. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIbI ITHICHA. Sp -
rudbpuan3anus opouTaiel aToMOB yriepoaa. o- U T-CBSA3H. [ OMOJIOTHMUECKUN PSIJ U
obmas ¢popmyna ankeHoB. HomeHkiatypa ankeHoB. M3omepusi ajqKeHOB: yriepoaHOTO
CKeJleTa, TMOJIOKEHUSI KpaTHOW CBSA3M, MPOCTPAHCTBEHHAS (yucC-mpaHc-u30Mepus),
MexkiaccoBasi. @duznyeckue CBOMCTBA alkeHOB. Peaknuu  31eKTpodUIBLHOTO
MPUCOEAUHEHUS  KaK  Crmoco0  moyiydeHus  (PyHKIMOHAJIBHBIX  MPOU3BOIHBIX
yriaeBoaopooB. IlpaBuino MapkoBHUKOBa, €ro 3J€KTpOHHOE 0OOCHOBaHue. Peakiuu
OKUCTIeHUS W TnoauMmepusanuu.llomudTiner Kkak KpPYMHOTOHHAXHBIH — MPOIYKT
XUMHUYECKOT0 TPOU3BOJIcTBa. [IpoMBbIlIsIeHHbIE U JIa0OpaTOPHBIE CIOCOOBI MOJIYYEHUS
ankeHoB. [Ipasuno 3atiyesa. IlpuMeHEHNE aIKEHOB.

Ankanuensl. Krnaccudukarusi ankagueHOB 10 B3aMMHOMY PacCIOJIOKEHHIO
KpaTHBIX CBsi3el B MoJiekysie. OcCOOEHHOCTH 3JEKTPOHHOTO U IPOCTPAHCTBEHHOTO
CTpOEHUSI CONpPsDKEHHBIX ankagueHoB. O6mas dpopmyna ankaaueHoB. HoMmenknarypa u
n3oMepus ankaaueHoB. Du3nyeckue CBOWCTBA alKaJUEHOB. XMMHYECKHUE CBOMICTBA
aJIKaJIMCHOB: PEaKIMu MPUCOCANHEHUs (TUAPUPOBAHUE, TAJIOTEHUPOBAHKE), TOPCHUS U
nonumepusanuu. Bxman C.B. JlebeneBa B mojlydeHHE CUHTETHYECKOTO Kaydyka.
Bynkanuzamus kaydyyka. Pesuna.MHoroo6pasue BHUIOB CHHTETHYECKUX KaydyyKOB, UX

CBOMCTBa U MpuMeHeHue. [lonydyenne ankaanueHoB.



ANKUHBI. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI alleTHIICHA. Sp-
rudpuau3anus opouTaneld aroMoB yriaepoja. ['omonorudeckuii psag u odmas Gopmyna
ankuHoB. Homenkmnartypa. M3oMmepusi: yriepoJHOTO CKeJlleTa, IOJOKCHHS KpaTHOM
CBSI3M, MEXKKIaccoBas. Pu3nuecKHe CBOMCTBA aJIKHHOB. XHMHYECKHE CBOWMCTBA
QJKUHOB: PEAKIUU TPUCOCAMHCHHUS KaK CIIOCOO IONYYCHHS IOJIMMEPOB U JIPYTHUX
MOJIC3HBIX TMPOAYKTOB. Peaxyuu 3amewjenus. I'OpeHHE aleTWICHA KaK WCTOYHHK
BBICOKOTEMIICPATYPHOTO IJITaMEHW JUIsI CBapKd MW pe3ku MeramioB. [lomydeHue
aleTHUIICHA MUPOJIM30M METaHa M KapOUIHBIM METOIOM. [[puMeHeHHE aleTHiIeHa.

Apensl. Hcmopus omxpoimusi 6enzona. COBpEeMEHHBIC TIPEACTaBICHUS 00
AJICKTPOHHOM M TPOCTPAHCTBEHHOM CTpOCHUHU OcH3o0y1a. M3oMepus W HOMEHKIATypa
roMosiorop Oenszona. OOmas ¢opmymna apeHoB. Dusnyeckue CcBoWCTBa OEH30IIA.
XVMMHUYECKHE CBOWCTBA OCH30J1a: Peakiuy AICKTPOMHUIBHOTO 3aMeIleHHs (HUTPOBaHUE,
TaJIOTCHUPOBAHNE) KaK CIOCO0 IMONTYYEHUS XMMHYECKHUX CPEICTB 3allUThI PAaCTCHUH;
MIPUCOCTUHEHUS (ruapupoBaHHeE, raJIOTCHHUPOBAHHUC) KakK JI0KA3aTEJILCTBO
HEMpeACIbHOTO XapakTepa OcH3oma. Peaknus rtopenus. Ilomydenue OeH3oua.
Ocobennocmu Xumu4eckux ceoucme moiyosia. B3auMHOE BIHSHHE aTOMOB B MOJICKYJIC
toiryona. Opuenmayuonnvle 3¢gexmol  3amecmumeneti. IIpUMEHEHHE TOMOJIOTOB
OeH3oJ1a.

Cruptel. Knaccudukarus, HOMEHKIATypa CIUPTOB. I OMOJIOTMYECKHH psAx U
obmas ¢opmynaa TpeaeabHBIX OJHOATOMHBIX CHUPTOB. M3omepus. Pusmdeckue
CBOMCTBA MpECIbHBIX OJHOATOMHBIX CIUPTOB. BOIOpOaHAS CBSI3b MEXITY MOJIEKYIaMHU
U e¢ BIUIHMC Ha (HU3WYCCKHE CBOWCTBA CHUPTOB. XHUMHYCCKHE CBOMCTBA:
B3aMMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTAHOBJICHUS HAJIUYHs THIPOKCOTPYIIIHI, C
TaJIOTCHOBOJIOPOIAMM  KaK  CIOCOO  TMOJydYeHUs  pacTBOPUTENICH, BHYTPHU- U
MEXMOJICKYJIIpHas JeruapaTaius. Peakius ropeHus: cimupThl Kak TorumBo. [lomyyenue
ATaHOJIA: peaKIus OPOKEHHUS TIIFOKO3bI, THApATAIlUs dTHIeHA. [[puMeHeHre MeTaHoJIa U
sTaHoja. DU3NOIOrMYEecKOe JEeHCTBHE METAaHOJa M JTaHOJIa HAa OpPraHWU3M 4YeJIOBEKa.
DTUICHTIINKOIb U TIMIICPHH KaK MPEICTaBUTEIIN MPEASITbHBIX MHOTOATOMHBIX CITUPTOB.
KadecTBeHHass peaknus Ha MHOTOATOMHBIE CIHPTBI W €€ NPHUMCHCHUE IS
pacmo3HaBaHUs TJMIEPUHA B COCTaBE KOCMETHYECKUX CpeAcTB. [IpakTmueckoe

MMPUMCHCHHUC DTHJICHITIMKOJIA U TNIMICPHUHA.



®enon. Ctpoenue Monekynsl ¢eHona. BzanMmHoe BIusiHUE aTOMOB B MOJIEKYJIE
¢dbenona. dusnueckue croiicTBa (heHoNMa. XUMHUUECKHUE CBOMCTBA (peakilMu ¢ HATPUEM,
TUAPOKCUIOM HaTpus, 6poMom). [lonyuenue dpenona. [lpumenenue penona.

Anpnerunpl M KeToHbl. Krnaccudukarusi anpaerugoB U KeToHoB. CTpoeHue
MpeeIbHBIX aTbJETUA0B. IIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOHMIHHOM
rpynmnel.  ['omonormdeckuit psig, obOmas ¢opmyia, HOMEHKIATypa U H30MEpHUs
NpenenbHbIX  anpaerugoB. Dusmyeckne CBOWCTBA  NPEACIBHBIX  aJbJIETHUIOB.
XUMHYECKME CBOMCTBA TMPEAECIBbHBIX aAJIBACTUIOB: TUAPUPOBAHUE; KAYECTBEHHBIC
peakluy Ha KapOOHWIBbHYIO Ipymiy (peakius «cepeOpsiHOTO 3epKajiay, B3aUMOJIEHCTBHE
¢ runpokcunoM wmenu (II)) w ux npumenenue it OOHApYKEHUS TPeIETbHBIX
aJbJIETUI0B B MPOMBILUICHHBIX CTOYHBIX BOJaX. [loilyyeHue nmpenesbHbIX aIbICTHIO0B:
OKHCJIEHHE COUPTOB, Truuapartanus anetuieHa (peakmus Kydepoa). TokcHYHOCTH
anpaerunoB. llpumenenue dopmanpaeruga ¢ aneTaidpiaeruga.  AIETOH — Kak
npeacraBuTeslb KeroHoB. CTpoeHue MoOJeKysbl aneroHa. (OcoOEHHOCTH peakIuu
OKHCJIeHUs aneToHa. [IpumeHnenue aneroxa.

KapGonoBrie kucnorel. Kinmaccudukanus u HOMEHKIATypa KapOOHOBBIX KHCIIOT.
CtpoeHue TpeAcibHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT. OJEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUJILHOW rpynibl. ['oMosoruueckuit psa u oOmas
dbopmyna mpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. DU3MYECKUE CBOICTBA
npeeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. XMMHUYECKHUE CBOMCTBA MPEAEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT (pEaKklUud C MEeTaJlaMH, OCHOBHBIMH OKCHUIAMU,
OCHOBaHUSMHM M COJSIMH) KakK TMOATBEPXKICHUE CXOJICTBA C HEOPraHWYECKUMU
kuciotamu. Peaknusi srepudukanv U ee oOpaTUMOCTb. BiusHue 3aMecTuTeNneil B
YIJI€BOJAOPOIHOM pajuKajie Ha CHIIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB MYpaBbHHOUM KHUCIOTHI. [losyueHue mpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKHCJIEHUE AJIKAHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, ajlbIECTUAOB. BaxkHelue
MpeACTaBUTENIN KapOOHOBBIX KHUCJIOT: MypaBbHHAas, YKCYCHas W OeH3oiiHas. Bricuine
npenesibHble W HemnpeaeiabHble KapOOHOBbIE KHUCIOTBL. Onmuueckas u3oMepus.
Acummempuueckuti amom yenepooa. [lpumenenne kapOOHOBBIX KUCIIOT.

Cnoxupie 3¢gupsl U xkupbl. CTpoeHHE W HOMEHKJIATYpa CJIOXKHBIX 3(UPOB.

Me:xkiiaccoBas HN30MCEpuia C Kap6OHOBBIMI/I kuciioramu. CnocoObl MOJIYUCHUS CJIOKHBIX



a¢upoB. OOpaTtuMocTh peakiuu dtepudukaruu. [IpuMeHeHue CI0XHBIX 3(DUPOB B
MUIIEBON U TapdrOMEpHON MPOMBITUICHHOCTH. JKUPBI KaK CIOXKHBIE A(UPHI TIUIEPHUHA
MW BBICHIUX KapOOHOBBIX KHCJOT. PacTuTenbHbIE M JKUBOTHBIC >KHUPBI, MX COCTaB.
dusnyeckue CBOWCTBA JKUPOB. XHUMHYECKHE CBOMCTBAa J>KUPOB: THUIPUPOBAHUE,
okucaeHnue. ['mapoau3 uim oMbUICHHE KUPOB KaK CIIOCOO MPOMBIILICHHOTO MOJYyYeHUs
COJIEH BBICHIMX KapOOHOBBIX KUCIOT. [IpuMeHeHue kupoB. MbIIA KaK COJMU BBICIIMX
KapOOHOBBIX KHUCIOT. MoroIIIMe CBONCTBA MbLIA.

VYrneroasl. Knaccudukarus yriaeBooB. PU3HMYECKUE CBOMCTBA W HAXOXJICHHE
YIJIEBOJOB B pHUpoze. [ JII0K03a Kak anbAerua0CIUpT. XUMUYECKHE CBOMCTBA TIIFOKO3bI:
ayunuposanue,  AIKUIUPOBAHUe,  CIIUPTOBOE W MOJOYHOKHUCIOE  OpOKEHHE.
DKCIepUMEHTAJIbHBIC J10KA3aTeNbCTBA HAJWYUSl aJbJEeTUIHON M CHUPTOBBIX TPYMI B
rmoko3e.  [lonmydenue ritoko3el.  @Ppykmosza Kaxk —uzomep  2ntoko3wl.Pubosa u
oesokcupubosa. Baxuelue aucaxapuabl (caxapos3a, .JaKkmosd, Maibmosa), WX
cTpoeHue u (Qusuyeckue cBoOWCTBA. [HMIpPOIU3 caxaposbl, JIAKMO3bl, MAnbMO3bL.
Kpaxman u wnemiiono3a Kak OMOJOTMYECKHE TMOJIUMEpPbl. XHWMHUYECKHE CBOMCTBa
KpaxMaina (THUApOoJN3, KaueCTBEHHAs peakiys ¢ HOJAOM Ha KpaxMall U €€ NMPUMEHEHHE
Ui OOHapy)KeHHsS Kpaxmajga B MPOAYKTaX NUTaHUs).  XUMHUYECKHE CBOMNCTBa
LEJUTIONIO3bI: THAPOIIN3, 00pa30BaHME CIOXKHBIX 3¢upoB. [IlpumeHenune u 6uonorunyeckas
posib yriaeBofoB. OKHCIEHHUE YTIEBOJOB — HMCTOYHHUK DHEPIHUU >KUBBIX OPraHU3MOB.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX HAa IIPUMEPE alleTaTHOT'O BOJIOKHA.

Nnentudukaruss opraHudeckux CoeAWMHEHUN. ['eHeThdeckas CBS3b MEXIY
KJIaCCaMHU OPTraHUYECKUX COCTMHEHUM.

Amunbl. [lepBuuHbIe, BTOPUYHBIE, TPeTHYHbIE aMuHbl. Knaccudukaius aMHUHOB
10 TUNY YTIEBOAOPOAHOTO PaguKalla U YUCIY aMUHOTPYII B MOJIEKYJIE. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MPEENbHBIX aMUHOB. DU3MYECKHUE CBOMCTBA aMUHOB.
AMUHBI KaKk OpPraHMYECKUE OCHOBAHMUS: pEaKIMu C BOJOM, KuciIoTamH. Peakius
ropeHusi. AHWIMH KakK TpeAcTaBUTENb apoMaTHdecKux aMuHOB. CTpoeHWEe aHWIMHA.
[Ipuuunbl oOcnabieHUsT OCHOBHBIX CBOWMCTB aHWJIWHA B CPaBHCHHUU C aMHUHAMH
MpeAeIbHOTO psAjia. XUMHYECKUE CBOWCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH,
OpoMHOW BOJIOM, oOKwucCJIeHHe. [lolydyeHHe aMHWHOB alKWJIMPOBAHWEM aMMHAKa W

BOCCTAHOBJICHUCM HUTPOIIPOHU3BOJHLIX YTIJICBOOOPOIOB. PeaKHI/IH 3uHMUHA. HpI/IMeHeHI/Ie



aMMHOB B  (apMalEeBTUYECKOM MPOMBIIUICHHOCTH. AHUMUH KAk cbipbe  OJif
npou3e00cmea anuIuHogulx kpacumeinet. Cunmesvl Ha OCHO8e AHUIUHA.

AmunokucnoTsl u Oenku. CoctaB U HOMeHkinarypa. CTpoeHHEe aMUHOKHUCIOT.
['oMonorudeckut  psii  NpeAesbHbIX ~ aMUHOKUCIOT.  M30Mepus  npeoenvbHblx
amunoruciom. OuU3NUecKre CBOMCTBA MPENeTbHbIX aMUHOKUCIOT. AMUHOKHUCIOTHI KaK
amoTepHble OpraHudeckue coenauHeHus. CuHTe3 mentuaoB. llenTuaHas CBS3b.
buonoruyeckoe 3HaueHUE @-aMMHOKHCIOT. OOjacTH NpUMEHEHUS aMUHOKHUCIIOT.
benkukak mnpuponneie Ouononumepsl. CoctaB U cTpoeHHe OenkoB. (OcHo8Hble
AMUHOKUCIOMbL, o00pazyruwue Oeaky. XUMHUYECKUE CBOWCTBA OEIKOB: THIAPOJIU3,
JeHaTypalus, KadecTBeHHbIe (I[BETHBIC) peakuuu Ha Oenku. [IpeBpamieHus OenkoB
NUIIM B opraHu3me. buonormdeckue QyHKIUM O€NKOB. J{ocmudiceHus 6 u3yyeHuu
cmpoenus u cuHme3sa 6enKoa.

Asomcoodepocawue cemepoyurkiuveckue coeourenus. Illuppon u nupuoum:
IeKMPOHHOe CMpOoeHUe, apoMamuiecKuti Xapakmep, pasiuyue 8 NposieleHUU OCHOBHbBIX
ceoticms. Hyxneunosvle kuciomsi: cocmas u cmpoenue. CmpoeHue HYKIeomuoos.
Cocmas muykneunogvix kuciom ([[HK, PHK). Ponb HYKIeuHO8blX KUCIOM 8
JHCUZHeOeameNbHOCMU OP2AHUIMOS.

BricokoMounekymsipabie coequHeHnst. OCHOBHBIC MOHSTHS BBICOKOMOJICKYJIISIPHBIX
COCIMHEHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpU3aIUU.
Knaccudukanus momumepoB. OCHOBHBIE CIIOCOOBI TOTYYEHUSI BBICOKOMOJIECKYISIPHBIX
COCIMHEHHI: PEaKIMu TMOJMMEpPU3alud U TOJUKOHAeHcAuu.CTpOeHHEe W CTPYKTypa
MOJINMEPOB. 3aBUCUMOCTh CBOICTB MOJIUMEPOB oT CTPOCHUSI
Mosiekys. TepMoIIacTUUHble ¥ TEpPMOpEaKTUBHbIE  MOJUMEphl.  [Ipogoodswue
opeanuueckue noaumepul. Komnozumuvlie mamepuanvi. Ilepcnekmugvl ucnonb308amus
Komnozumuelx mamepuanos. Knaccupukamus BoioKoH. CHHTETUYECKHE BOJIOKHA.
[TonurdupHble W MONMAaMUAHBIE BOJOKHA, MX CTpOEHHWE, CBoicTBa. llpakTmueckoe
UCIIOJIb30BaHUE BOJIOKOH. CunmemuuecKkue nieHKu: usonsayus 0 npo8ooos, MemopaHvl
0Nl  OnpecHeHus 600bl, 3aAWUMHbIe NIeHKU Ol  A8momobOunel, niacmulpy,
xXupypeuveckue noesasku. Hoevie mexnonoeuu OanvHeriuieco Cco8epuIeHCmMBE08aHUs

NOJUMEDPHBIX MAMEPUAIOE.



TeopeTnyeckre OCHOBbI XUMHUU

Crpoenue BemectBa. CoBpeMEHHass MoOJieNIb CTpPOeHHS aTtoma. Jlyanusm
anekTpoHa. Keawmosvie uucna. PacnpeneneHue 3JIEKTPOHOB IO JIHEPTETHUYECKUM
YPOBHSIM B COOTBETCTBHHM C TMPHUHIIUIIOM HaWUMEHBIIEH YHEPTrUM, MPaBWIOM XYHIA U
npuniunoM I[laymu. OCOOGHHOCTH CTPOCHHSI JHEPreTUYeCKUX ypoBHEH aroMoB d-
AJIEMEHTOB. OJJEKTpoHHasi KoHdurypamuss artoma. Kiaccupuxanus XUMHUYECKUX
AJEMEHTOB (S-, p-, d-amemeHThI). OCHOBHOE W BO30YXKICHHBIE COCTOSIHHSI aTOMOB.
Banentrnesie  anekTponbl. llepumomnueckas cuctemMa  XMMHUYECKHX  AJIEMEHTOB
.. MenneneeBa. dusznueckuit cmbica Ilepunoamueckoro 3akona [[.M. Menneneesa.
[IpuyuHbl ¥ 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH IO
nepuojaM M TpymmnaM. MUpOBO33peHUYECKOe W HayuyHoe 3HaueHue Ilepmoamdeckoro
3akoHa J[.1. MenneneeBa. Ilpoenosvt /[ M. Menoeneesa. Omkpuimue HOBbIX XUMUUECKUX
9NEeMEHMO8.

DONeKTpOHHAs  NPUPOJa  XUMHUYECKOM  CBSI3U.  DJIEKTPOOTPHUILIATECIIBHOCT.
KoBanenTHasi cBsI3b, €€ Pa3HOBUAHOCTH M MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIM U
TIOHOpHO-aKIenTopHbii). MoHHas cBsa3b. Mertamnudeckas cBs3b. BomoponHasi CBsI3b.
Meowcmonexynaphoie 63aumooeticmeaus.

Kpucrannuueckue m amopdubie BemiecTBa. THIBI KPUCTAUIMYECKUX PEIICTOK
(aToMHas, MOJIEKYJISIpHAs, HOHHAS, METAJITUYECKasl). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB
BEILIECTBA OT THUIA KPUCTAUIMUECKON pemieTku. [IpuduHbl MHOroOOpas3usi BEIIECTB.
CoBpeMeHHBIC TPEICTABICHUS O CTPOCHUU TBEPBIX, )KUIAKUX U Ta3000pa3HbIX BEIIECTB.
Kuokue kpucmannol.

XuUMHYeCKUe peakiuuu. ['OMOreHHble UM TreTeporeHHble peakuuu. CKOPOCTh
peaKkIuu, ee 3aBUCUMOCTh OT Pa3JINYHBIX (PAKTOPOB: MPUPOJIBI PEArUPYIOIIUX BEIIECTB,
KOHIICHTpAIIMU  pearupyroImx BemiecTs, TemmepaTtypbl(nipaBuiio Bant-I'odda),
IJIOMIAIM PEAKIIMOHHOW TMOBEPXHOCTH, HAIWYUs KaTaldu3aTopa. DHEPrus aKTHBAIIUH.
Axmusuposannwiti komnaexc. KarannsaTopsl U Katanu3. Poiib KaTann3aTopoB B IPUPOJIE
Y TIPOMBIIILJIEHHOM MPOU3BOJICTRBE.

Ilonamue 06 smmanvnuu u s3umponuu. IHepeus I'uboca. 3akon I'ecca u criencTBus

n3 Hero.TemnoBsie 3(1)(1)CKTBI XUMHUYCCKUX peaKLIHfI. TepMOXI/IMI/I‘ICCKI/IC YpPpaBHCHUA.



OOpatuMocTh  peakiuil. XuMHU4Yeckoe paBHoBecue. (CMeleHHEe XHMHYECKOTO
paBHOBECHS IIOJ JCHCTBHEM PA3IMYHBIX (AKTOPOB: KOHIICHTPAIIMM PEArcHTOB HIIH
MPOJIYKTOB PEAKIUU, JaBIICHHS, TeMIlepaTypbl. Pojb CMelnieHuss paBHOBECHS B
TEXHOJIOTHUECKUX MPOIIeCCax.

JucniepcHple  cucTeMbl.  Konnouowvie  cucmemvl. VICTHHHBIE — pacTBOPBHI.
PactBopenue xak ¢uznko-xuMuueckuii mporecc. CrocoObl BEIpaXXCHHUS KOHIICHTPAIIUN
pacTBOpPOB: MaccoBasl JIOJII PACTBOPCHHOTO BEIIECTBA, MOAPHAA U MOJSIbHASA
KoHyenmpayuu. Tump pacmeopa u mumposanue.

Peakrmuu B pacTBOpax »3ieKTpoJUTOB. KadecTBeHHbIE peakIMM HAa HMOHBI B
pactBope. KucIoTHO-OCHOBHBIE B3aUMOJICHCTBUS B pacTBOpax. AM(MOTepHOCTh. MoHHOe
npousgeodenue 600vl. Booopoouwvui noxazamenv (pH) pacmeopa. I'maponus coneit.
3HaYeHHUE THIPOIU3a B OMOJIOTHUYECKUX OOMEHHBIX Tporieccax. [IpuMeHeHre THapoIn3a
B ITPOMBIIIUICHHOCTH.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIMK B TMPHUPOJIC, MPOU3BOJICTBEHHBIX
nporeccax M KU3HEIACATEIIBHOCTH OPraHu3MOB. OKUCIUMENbHO-80CCMAHOBUMENbHDILL
nomenyuan cpeowvi. Juacpamma Ilypos. TloBeneHne BemIECTB B Cpelax C pa3HbIM
3HauyeHneM pH. Meronbl DIIEKTPOHHOTO W 21eKMpOHHO-UOHHo20  OanaHca.
["anmpBaHUYECKHI DJIEMEHT. XUMUYECKUE UCTOUYHUKU TOKa. CmanoapmHubulii 6000pOOHbILIL
anekmpod. Cmanoapmuwlii 31eKmpoOoHbll nomenyuan cucmemsl. Pso cmanoapmmbix
INEKMPOOHBIX — nomenyuanos.  Hanpasienue — okuciumenbHoO-80CCMAHOBUMENbHBIX
peakyuii. DIEKTPOJIA3 PACTBOPOB M paciiiaBoB cojeil. [IpakTudeckoe mnpuMeHEeHHe
DIIEKTPONU3a ISl TIOTYYCHUS IIEIOYHBIX, MEIOYHO3EMEIbHBIX METAJUIOB U ATFOMUHUSI.

KOppOSI/ISI MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3alIHUThI MCTAJIJIOB OT KOPPO3HUU.

OCHOBBI HCOPTraHUYECKON XUMHUH

O6mas xapakrepuctuka 35eMeHTOB [A—IITA-rpynn. Oxcugbl U NEPOKCUIBI
HaTpusi U Kanus. Pacno3HaBaHue KaTMOHOB Hatpus W Kanusa. Conu HaTpus, Kayus,
KaJbllMsl M MarHus, UX 3HaA4eHHe B MPUPOJE U >KU3HU uesoBeka. JKecmkocmb 600bl u
cnocobwl ee ycmpanenus. Komniexkcuvie coeounenus anomMunus. Anomocuruxamal.

Mertamnet  IB-VIIB-rpynn  (Menb, 1uHK, xpom, Mapranen). OcCOOEHHOCTH

ctpoeHuss aroMoB. OOmme du3uyeckue W XuMHYeckue cBoicTBa. [lomydenue wu



npumeHeHue. OKCUIbl U TUAPOKCHIIBI 3THUX METaUIOB, 3aBUCUMOCTh MX CBOWCTB OT
CTENIEHU OKHUCJIEHUS dJeMeHTa. Baxuelmme conu. OKUCIMTENbHBIE CBOMCTBA COJIEH
XpoMma M MapraHiia B BBICIICH cTeneHHn OKUCIeHUs. KomniekcHvle coeounenus: Xxpoma.

O6mast xapakrtepuctuka siemeHToB I[VA-rpynnel. CBoicTBa, NOJNy4eHHE U
npumeHeHue  yras.CHHTE3-ra3 KaKk OCHOBAa COBPEMEHHOM  IMPOMBILIUIEHHOCTH.
AKTUBUPOBAHHBINA Yroijib Kak ajacopOeHtT. Hanocmpyxkmypol. Mupoevie docmudicenus 6
obracmu co30aHus HAHOMAMEPUANOos. JeKMPOHHOe CMpOeHUe MONEK)Ibl Y2apHO20
eaza. Ilonyuenue u npumenenue yeapuoco 2aza. buonormyeckoe NeWCTBHE YrapHOTO
raza.KapOuael kanbiusi, amoMuHus U xene3a. KapOonatsl M ruapokapOOHaTHI.
Kpyeosopom yenepooa 6 oicusoii u Hedcusou npupode. KauecTBeHHass peakiusi Ha
KapOoHaT-noH. PU3NYECKHe U XUMUYECKHUE CBOMcTBa KpeMHUs. CHUTaHbl U CHUIIUIUIBL.
Oxcun kpemuust (IV). KpemHueBble KucaoThl U uX coiu. CUIMKaTHbIE MUHEpAJbl —
OCHOBA 3€MHOM KOpBI.

O6mast xapakrtepuctukal’iemMeHToB VA-rpynmnel. Hurtpuasl. KauecTBeHHas
peakuus Ha HOH aMMOHHUsA. A30THas KHCIOTa Kak OKuciauTenab. HutpaTel, wux
du3nueckue M XMMHYECKHE CBOWCTBa, mpuMeHeHue. CBOMCTBa, MOJyYe€HUE U
npumenenne Qocdopa. Dochun. Dochopubie u nonUbocHOpPHBIE  KUCTOTHI.
buonoruueckas pois dhocdatos.

O6mass  xapakrepuctukasiemeHToB  VIA-rpynnel.  Ocobble  cBoMCTBa
KOHIEHTPUPOBAHHOM cepHOM KucaoThl. KauecTBeHHbIE peakuuu Ha cyiabdua-, CyabhuT-
, U Cylb(aT-uOoHBI.

O6mas xapakrepuctukasneMeHToB VIIA-rpynnel. OcoOeHHOCTH XuUMHH (TOpA.
["anorenoBofopoAbl M WX MOJdydeHue. [aloreHoBOJOpOAHBIE KHUCIOTHI U HX COJIH.
KauecTBeHHbIE peaklMM Ha TaloreHua-uoHsl. Kucnoponcoaepxamiye coeauHEHUs
xJiopa. [IpumeHeHne raloreHoB U UX BaKHEUIIUX COCAMHEHUH.

bnazopoonvie casvl. Ilpumenenue 61a20poonsix 2a3os.

3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB TMPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHUM, BHICIIIMX OKCHUJIOB U TUJIPOKCHUIOB.

I/IIIeHTI/I(l)I/IKaI_II/IH HCOPTaHNYCCKHUX BCHICCTB U NOHOB.

XUMHA 4 )KU3Hb



Hayunbsie MeTOnbl MO3HaHUS B XUMHUHU. VICTOUHMKHM XMMUYECKOW WH(OpMaImH.
[Touck wHoOpManuu 1O Ha3BaHUAM, HACHTHU(GUKATOPAM, CTPYKTYPHBIM (opMmyiam.
XUMHUYECKUN aHAJIN3, CUHTE3, MOJACIMUPOBAHUE XUMUYECKUX MPOIECCOB U SIBICHUN KakK
METOJIbl HAy4YHOT'0 TO3HaHUS. Mamemamuueckoe MOOeIUposanue npoCmpaHcmeeHHO20
cmpoeHus  Moaekyl —opeanudeckux —eewecms.CospemenHble  QUUKO-XUMUYECKUE
Memoobl YCMAHOBNEHUSL COCMABA U CMPYKMYPbl 8elecma.

Xumus u 3n0poBwe. JlekapcTBa, GepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIC
Bojbl. [IpoOsieMbl, CBA3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX IpenapaToB. BpeaHbie
MPUBBIYKA U (DAKTOPBI, pa3pylIaloIIue 310pOBbe (KypeHHue, YINoTpeOJICHHE ajKoros,
HapkoMaHwus). PaninonansHoe nutanue. [umieBsie 106aBku. OCHOBBI TUIIIEBONH XUMUH.

Xumus B MeauiuHe. PazpaboTtka nexkapcTB. XUMHUYECKUE CEHCOPBI.

XuUMHST B TMOBCEIHEBHON KU3HU. MOIOIINE W YUCTAIINUE CPEACTBA. PernesnsieHTsl,
uHceKkTuIuIbl. CpeacTBa JIMYHON TUTUEHBI U KOCMETUKH. [IpaBuia 6e3omacHoi paboThI
C €IKUMH, TOPIOYMMH ¥ TOKCUYHBIMHU BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUHU.

XUMHUST M CEIbCKOE XO3iUCTBO. MUHEpaJIbHbIE M OpPTaHUYECKHE YAOOpEeHUs.
CpencTsa 3alUThl PACTCHUM.

Xumusi B TNpOMBIIUICHHOCTH. OOmMe TpeACTaBIeHUs] O MPOMBIIUICHHBIX
crioco0ax TONMyYeHUs XMMHUYECKMX BEIIeCTB (Ha MpuUMepe IMPOM3BOJICTBA aMMHAKa,
cepHoil kucioThl). [IpombinienHas opranudeckas xumus. CeIpbe JJIsi OpraHUYECKON
npombinieHHocTH.  [IpoGiema oTX0MOB ©W  MOOOYHBIX TMpoaykToB. HaumbGonee
KPYITHOTOHHA)KHBIE TIPOM3BOJICTBA OPraHWYECKUX COoeauHEeHHi. YUepHas U IBETHas
Metayprus. CTEKIIO U CUIIMKATHAS! TPOMBIIILICHHOCTD.

Xumusi ¥ sHepreTuka. [IpupojHble UCTOYHHMKHU YTiIeBOAOPOa0B. [Ipupogaubiii u
MONYTHBIM HePTIHOW Tra3pl, WX CcOCTaB W wucnoyib3oBanue. CoctaB HehTH U €€
nepepaborka. Hedrenmponyktel. OxTaHoBoe uucio OeH3uHa. OxpaHa OKpyKarolleu
cpeasbl npu HedTenepepadboTKe U TPAHCIIOPTUPOBKE HEDTEIPOIYKTOB. AJTbTepHATUBHBIC
HMCTOYHUKH DHEPTHUHU.

Xumus B crpoutenbctBe. Llement. beton. [log6op onTuManbHBIX CTPOUTEIBHBIX

MaTCpUuaJIOB B HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKA.



XuMUS ¥ 3KoJorusa. XUMHUYECKOE 3arps3HEHUE OKpYyKarolledl cpeabl U €ero
nocnenctua. Oxpana rugpochepbl, mouBbl, arMmochepsl, Giaopel U (payHbl OT

XUMHUYCCKOI'O 3arpsA3HCHUA.

Tunbl pacyeTHbIX 32124

Haxoxaenue MonekyasipHOil (opMysbl OpPraHMYECKOro BeIIeCTBa II0 €ro
IJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, UJIHU IO MPOAYKTaM
CrOpaHusl.

PacueTtsl MaccoBoii 10J1M (Macchl) XUMHYECKOTO COSTUHEHHS B CMECH.

Pacuetsl Mmaccel (00BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJHO
13 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

Pacuersi MaccoBoil wuiuM OOBEMHOW JOJM BBIXOJA MPOAYKTA PpEAKIUU OT
TEOPETUYECKH BO3MOIKHOTO.

Pacuets! TemoBoro s exra peakiuu.

PacueTbl 00beMHBIX OTHOIIICHUH Ta30B NMPU XUMUUYECKUX PEAKITUSIX.

Pacuetsl Macchl (0ObeMa, KOJTUYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIU OJHO
M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMPEICIICHHOM MacCOBOM J10JI€ll pacTBOPEHHOTO

BCIICCTBA.

IIpumepHbIe TEMbI IPAKTHYECKUX Pa0doT (Ha BbIOOP yuHnTeIsl):

KadecTBeHHOE oOmpezeNneHne yriepoaa, BOLOPOAA W XJIOpa B OPraHUYECKHUX
BEIECTBAX.

KoHcTpynpoBaHue mapoCcTeEp>KHEBBIX MOJIENIEW MOJIEKYJI OPTaHUYECKUX BEILECTB.

PacriozHaBaHue miacTMacc U BOJIOKOH.

ITosry4eHre NCKYCCTBEHHOTO LIEJIKA.

Pemienre skcriepuMEeHTAIBHBIX 3a/1a4 Ha OJy4EHUE OPTaHUYECKUX BELIECTB.

Peurenre skcriepruMeHTAIBHBIX 33724 Ha pACIIO3HABAHUE OPraHUYECKUX BEUIECTB.

NnenTudukaiys HeOpraHM4ecKux CoeuHEHUH.

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB.

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMC «MeTtaisly.



Pemenne skcniepuMeHTAIBHBIX 3a71a4 0 TeMe «Hemeramby.

Pemenune skcnepumeHTanbHBIX 3aad 10 TeMe «l'eHeThueckass CBSI3b MEKIY
KJIaCCaMH HEOPTaHUYECKUX COCTUHEHUIY.

Pemenune skcnepumeHTanbHBIX 3aad 10 TeMe «l'eHeThueckass CBSI3b MEKIY
KJIAaCCAMU OPTraHUYECKUX COETUHEHUIN.

[Tomydenue 3TuICHA ¥ U3yUYEHUE €TO CBOKCTB.

[TomyueHue yKCyCHOM KUCIIOTBI U U3YYEHHUE €€ CBOWCTB.

I'maponns Kupos.

N3roroBneHue Mpljia pydHor pabOTHI.

XUMHST KOCMETUYECKUX CPEICTB.

HccienoBanne CBOMCTB OEIKOB.

OCHOBBI ITMIIIEBON XUMHHU.

HccnenoBanye NUIEBBIX JOOABOK.

CgolicTBa OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XHUMHYECKHE CBOMCTBA aJIbJETUIOB.

CunTes cnoXxHoro 3¢upa.

['maponus yriieBonos.

YcTpaHeHue BpEMEHHOM KECTKOCTH BOBI.

KauecTBeHHbIE peaklMi Ha HEOPTaHUYECKUE BEIIECTBA U MOHBI.

UccnenoBanue BAMSHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOU
pEaKIUN.

OmpenienieHne KOHIGHTPAIIMM PacTBOpa aCKOPOWHOBOW KHMCIIOTHI METOJIOM

TUTPOBAHUA.

Jnst peanuzauuu padoueit nporpammsl 10-11 kiace
(mpoduiabHBINA YpoBEeHB) 0TBeeH028( YacoB:

10 knacc — 140 gacoB (4 4aca B HEACHIO),

11 knacc — 140 gacoB (4 gaca B HEACIO).



TemaTHueckoe JIAHUPOBAHUE

10 xiaacc

ypoka

/o

Tema

Komnnue
CTBO

qacCcoOB

Cpoku
Koppekuus

1,2

b

OCHOBBI OPraHUYeCcKOl XUMHUH
[TosiBiieHME U pa3BUTHE OPraHUYECKOM XMMHUU KaK HAYKH.
IIpenmer opranndeckon XuMHH. MecTo U 3HAYEHHE
OpPraHUYECKOM XHMHUHM B CHCTEME €CTECTBEHHBIX HAayK.
B3auMocCBsI3b HEOPraHMYECKUX U OPTAaHUYECKUX BEIIECTB.
JlaGoparopubiii  onbiT. «KadecTBeHHOE ompeaeieHue
yriiepoaa, BOJIOpOJa H  XJOpa B OPraHUYECKUX

BCIICCTBAX».

14 g

CEHTSOPb

3.4

XHUMHUYECKOE CTPOCHUE KaK MOPSIAOK COCTUHEHUS] aTOMOB
B MOJIEKYJIE COTJIACHO UX BAJIECHTHOCTH.

IIpakTuyeckass padora Nel  «KoHcTpyupoBaHue
IAPOCTEPKHEBBIX  MOJICJIEH MOJIEKYJd OpPraHUYEeCKHUX

BCIICCTB».

5,6

OCHOBHBIC TIOJIOKCHUS TCOPUN XHUMHUYCCKOI'O CTPOCHUA

opranndeckux coegunennii A.M. bytneposa.

7,8

YraepoaHbIit CKEJIET OpPraHUYECKOMN MOJIEKYJIbI.
KpatHOCTh XMMUYECKON CBSI3UM. 3aBHUCUMOCTH CBOWMCTB
BEIIECTB OT XMMUUYECKOI0 CTPOEHUSI MOJieKy. M3omepus

1 uzomepsl. [loHsTue o pyHKIMOHATBHO rpymIe.

9,10

[TpuHIMOBl KIacCUPUKALMKM OPraHUYECKUX COEIMHEHU.
MexnyHapoaHas HOMEHKJIaTypa U MIPUHLUTIIBL

o0Opa3oBaHus Ha3BaHUU OPraHUYECKUX COEIUHEHUN.

11,12

Knaccuduxkanus 1 0cOOEHHOCTH OPraHUYECKUX PEaKIIUM.




PCaKI_II/IOHHBIC ICHTPBI.

13

[lepBoHavanbHblE TOHATHSA O THUNAX W MEXaHU3MaxX
OpPraHUYeCKUX peaKIuid. I'omouTHUeCKu "
TETEPOJIMTUYECKUN Pa3pbIB  KOBAJIEHTHOM XHUMHUUYECKOU

CBs3H.

14

CBO6OI[HOpaI[I/IKaJIBHBIﬁ 1 WOHHBIA MEXAHU3MBbI PCaKInu.

[TonsiTue o HykIeoduiie u MeKTpodue.

15,16

OcHOBHBIE KJACChl OPraHUYeCKUX  COeJMHEHUHH.
Yraesoaopoasbl.

AJIKaHbI.

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
METaHa. sp3 -ruOpuau3aIus opouTaie aToMoB yriepoja.
l'omonornueckuii psax u obmas QopMmysna aaKaHOB.
CuctemaTnyeckasi HOMEHKIIATypa ajlKaHOB M PaJUKAJIOB.
N3omepust yrinepoaHoro ckenera. dusnyeckue CBOWCTBA
aJKaHOB. 3aKOHOMEPHOCTH W3MCHEHHUS (PU3UUECKUX

CBOWCTB.

354

17,18

XUMHYECKME CBOMCTBA aJIKaHOB: TAJIOTE€HUPOBAHHUE,
JNETUAPUPOBAHUE, TEPMHUUYECKOE PA3I0KEHUE, KPEKUHT
KaK CMocOObl TOJIYYEHUs] BaXKHEUIIMX COCIMHEHUN B
OpPraHUYECKOM CHUHTE3€. ['OpeHue ajKaHOB KakK OJUH M3
OCHOBHBIX HMCTOYHHMKOB TEIUIa B IPOMBIIUIEHHOCTH U

OBITY.

19,20

H30Mepn3au1/151 Kak croco0 MMOJYUCHUSI BBICOKOCOPTHOTO
OeH3uHa. MexaHu3M peaKmnuun CBO6OI[HOpaI[I/IKaJIBHOFO

3aMCIICHUA.

OKTSIOpb

21

ITonyyenue ankanoB. Peaxuus Bropua. Haxoxnenue B

IIPUPOJIE U IPUMEHEHUE AJIKAHOB.

22,23

IukaoajakaHbl.




Crtpoenue Mosekyn uLukioankaHoB. OOmas ¢opmyna
nukioankaHoB. Homenknatypa uukinoankanoB. M3omepus
LUKJIOAJIKAHOB: YTIJIEPOJAHOTO CKeJleTa, MEKKIIaccoBas,

MPOCTpaHCTBEHHAs (Yuc-mpaunc-u3oMepusi).

24,25

Crnemnuduka CBOWCTB MUKIOATKAHOB C MaJbIM Pa3MEpPOM
nukia.  Peaknuu TmpuUCOeIUMHEHUS] U PATUKAIBHOTO

3aMCIICHUA.

26,27

AJIKEHBI.

DJEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI
STHIICHA. Sp°-THOPUAN3ALHS OpOUTATICH ATOMOB YIIIepoIa.
G- U T-CBA3U. ['omosormyeckuii psig u oo6mas Gopmyna
ankeHoB. HomeHknatypa ankeHoB. M3omepus alkeHOB:
yIJCPOAHOTO CKEJIeTa, IIOJNIOKCHHMSI KpaTHOW  CBS3H,
MIPOCTPAHCTBEHHASI (yuc-mpanc-uzomepusi),

MexXKI1accoBasi. u3nMUeCcKUe CBOMCTBA aJIKEHOB.

28,29

Peakiiuu 31meKTpoPUILHOTO MPUCOETUHEHHS KaK CIoco0
MOJTy4EeHUS (YHKITMOHATBHBIX MIPOU3BOIHBIX
YTJIEBOJIOPOJIOB. [IpaBuiio MapkoBHUKOBA, ero
AIEKTPOHHOE O00OCHOBaHME. Peakuuu OKUCIEHUS H
nonuMepuzanuu. [lonusTiiieH Kak  KPYNMHOTOHHAXHBIN

MNPOAYKT XUMHYCCKOT'O ITPOU3BOACTBA.

30,31

[IpoMblliieHHBIE M TA00pPATOPHBIE CIOCOOBI MOTYUYECHHUS
AJIKEHOB. IIpasuno 3aiiyesa. [Ipumenenue
ankeHoB.JlabopaTopublii onbIT «llonydyeHue sTuiieHa u

M3y4YE€HUE €r0 CBOUCTBY.

32

AJIKaINEeHbI.
Knaccuduxanus aJIKaJUEeHOB o B3aHUMHOMY
PaCMOIOAKEHUIO KpaTHBIX  CBS3€e B MOJIEKYJIE.

Oco0OeHHOCTH  BJIEKTPOHHOTO M MPOCTPAaHCTBEHHOI'O

HOSIOpb




CTPOCHHMS CONPSKEHHBIX ankaaueHoB. O6mas Qopmyna
ankanaueHoB. HoMeHkmaTypa W HW30MeEpHUsl allKaIueHOB.

duznueckne cBOMCTBA aJIKaIUCHOB.

33,34

XUMHUYECKHE CBOMCTBa AJIKaJMCHOB: peakuuu
npucoeAuHeHus  (TUAPUPOBAHHUE, TaJOTCHUPOBAHUE),
ropeHuss u nonumepusauuu. Bxuag C.B. JlebeneBa B
MOJIyYEHUE CHHTETHYECKOro Kaydyka. BynkaHuzauus
kayuyka. Pesnna.MHoroo6pasue BHIOB CHHTETUUECKUX
Kay4yyKOB, HMX CBOWCTBA W mpuMeHeHue. llonydyenune

AJIKaINCHOB.

35,36

AJIKHHBI.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
aneTusieHa.  Sp-ruopuau3anus  opOUTaliel  aTOMOB
yraepona. ['omonormyeckuit psg u obmas  (gopmyna
ankuHoB. Howmenknatypa. HM3omepus:  yriepoIHOro
CKeJIeTa, IMOJIOKEHHSI KpaTHOM CBA3U, MEKKIACcCOBasl.

dusnueckue CBOUCTBA AJIKWUHOB.

37,38

XUMHUUYECKUE CBOMCTBA AJIKMHOB: PCaKkinun
MMPUCOCOANHCHHA KaK croco0 MMOJy4UCHUs IIOJIMMCPOB H
APYIUuX TIIOJIC3HBIX IIPOAYKTOB. Peam;uu 3aMeuleHUA.
FOpCHI/IC allCTUJICHA KaK HCTOYHHK
BBICOKOTCMIICPATYPHOT'O IINIAMCHU JISI CBAPKU H PE3KU

MCTaJJIOB.

39

[TonyueHnue aneTuieHa MUPOIU30M METaHA U KapOUIHBIM

MCTOOOM. HpI/IMCHCHI/IC allCTUJICHA.

40

ApeHbI.

Hcmopus OMKpbIMUSA benszona. CoBpeMeHHBbIE
MpeacTaBlieHus 00 AJIEKTPOHHOM M MPOCTPAHCTBEHHOM
cTpoeHun  Oenzona. M3omepus U HOMEHKIATypa

romojioroB  Oenszona. OOmas  ¢opmyna  apeHOB.




dusnyeckue cBoMcTBAa OCH30JIA.

41,42

XUMUYECKHUE CBOKMCTBA OeH3oI1a: peakuuun
AEKTPOPUIBLHOTO 3aMEIICHUS (HUTpOBaHUE,
rajJjloreHUPOBaHUE) KaK CIOCO0 MOMYYEHUS XUMHUUYECKUX
CpEIICTB 3aIUTHI pacTeHu; MIPUCOEAUHEHHUS
(rumpupoBaHUe, TaJOTCHUPOBAHUE) KaK JI0KA3aTeIbCTBO

HCIIPCACIIBHOTO XapaKTCpa OeH3oJ1a. Peaknus ropcHus.

43,44

[Tomyuenne 6en3ona. OcobenHocmu XUMU4eCKUx c8oLlcma
monyona. B3auMHOe BIHMSHHE aTOMOB B MOJEKYJIE
tonyona. Opuenmayuonusie 3¢ppexmsl 3amecmumerneil.

[IpuMeHeHne roMoIoroB O€H3074a.

neKkaopb

45

Ocobennocmu Xxumuueckux ceoticme mouayonda. Bzaumuoe
BJIMSTHHE aTOMOB B MOJIEKYJIe Toiryolia. OpuenmayuoHmvie
appexmor  3amecmumeneti. IlpuMeHEHHME TOMOJIOTOB

OeH3o01a.

46-48

HOBTOpeHI/Ie HU3YUYCHHOI'O I10 YIJICBOAOpOAAM.

49

Kountposbnas padora Ne 1 «YrieBonopoas».

50,51

Kucaopoaconep:xaiiue opraHniyecKkue CoeAHHeHH.
Cnuprsl.

Knaccuduxanmusi, HOMEHKJIaTypa CIIUPTOB.
['oMonoruueckuit psang u obmas Qgopmynia HpeneabHbIX
OIHOATOMHBIX  crnupToB.  M3omepus.  Pusnueckue
CBOMCTBAa  TPEACIBHBIX  OAHOATOMHBIX  CIIMPTOB.
BoaopoaHas cBsi3b MEXIy MOJIEKYJIaMH U €€ BIUSHHUE Ha

(1)I/IBI/IquKI/Ie CBOMCTBA CIIUPTOB.

554

52,53

XHWMHUYECKHAE CBOMCTBA: B3aMMOJCHCTBUE C HATPUEM KaK
Croco0 YCTAaHOBJEHUS HAIWYMUs THIAPOKCOTPYMIBI, C
raJIOr€HOBOJOPOIAMHU KaK croco0 MOJIYYEHHUS

paCTBOpHTeHeﬁ, BHYTpHU- u MCIKMOJICKYJISIpHAsA




AcTuapartanu:i. PeaKLII/ISI TOpPCHUA: CIIMPTHI KaK TOIIJIINBO.

54,55

[lonyyenue »sTaHoNa: peakuus OpPOXKEHUS TIIIOKO3BI,
ruAparamnus dtuieHa. [I[pumenenue MeTaHona U dTaHOIA.
duznonornyeckoe JeWCTBHE METaHOoJa M 3TaHOJNAa Ha

OpraHu3M YCJIOBCKA.

56,57

OTHUNCHTINKOIb u IIMOCpUH KakK MNpCaACTaBUTCIIN
NpCaACJIbHbIX MHOI'OATOMHBIX CIIMPTOB. KauecTBennas
pe€akiuyAa Ha MHOI'OATOMHBIC CIIMPTBI MU €€ IPUMCHCHHC
IJIA paCliO3HAaBaHU:A TTIMOCPHUHA B COCTABC KOCMCTHYCCKHUX
CpPCIACTB. HpaKTI/I‘IeCKOC NPpUMCHCHHUC J3THUIICHIIJIMKOJIA H

TJIMIEPUHA.

58,59

OTHUNCHTIUKOIb u IIMOCpUH KakK MMpCaACTaBUTCIIN
NpCaACIbHbIX MHOI'OATOMHBIX CIIMPTOB. KauecTBennas
peakiyAa Ha MHOI'OATOMHBIC CIIMPTBI MU €€ IPUMCHCHHC
IJIA paClio3HaBaHUW:A TTIMOCPHUHA B COCTABC KOCMCTHYCCKHUX
CpCIACTB. HpaKTI/I‘ICCKOC NPpUMCHCHHUC J3THUIICHIIJIMKOJIA H
rimmnocpuHa. HCMOHCTpaI_II/IOHHBIe onbITEl  «CBoiiCcTBa

OJHOATOMHBIX 1 MHOI'OATOMHBIX CITMPTOB)).

60,61

Pemenne  pacueTHbIX ~ 3a7a4 = HAa  HaXOXJACHHE
MOJIEKYJIIPHOM (HOPMYJIBI OPraHUYECKOro BELIECTBA IO
€ro IUIOTHOCTH M  MAacCOBBIM  JIOJSIM  3JIEMEHTOB,

BXOOAIINUX B €T0 COCTAB, UJIM 110 IPOAYKTaAM CTOPAHUA.

62,63

®enoun. CtpoeHue MoliekyIbl heHoma. BzanmHoe BiusiHue
aToMOB B MoJjekyne ¢enona. dusmyeckue CBONCTBA
¢denona. XuMHUYEeCKHUE CBOMCTBa (peakuuMu C HaTpUEM,
TUAPOKCUIOM HaTpusi, Opomom). Ilomyuenue ¢denona.

[Ipumenenue denona.

64,65

AJ]LI[GFI/II[I)I U KE€TOHBI.
Knaccnquaunﬁ AJIbACTUIOB MW KCTOHOB. CTpOCHI/Ie

MMpCaACIbHBIX AJIbACTHUIO0B. SHCKTPOHHOC u




MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIBHOW TPYIIIbI.
['oMmonorudeckuit psn, oduias popmMyia, HOMEHKIATypa U
U30Mepusl  MpPENeNIbHbIX  alnbAeruaoB.  Pusnyeckue

CBOMCTBA MNPpCACIbHBIX AJIBACTUIOB.

66,67

XUMHUYECKHE  CBOMCTBAa  MpEEIbHBIX  JIbJIETHIOB:
TUIPUPOBAHMUE; KaueCTBEHHbIE peakiuu Ha
KapOOHWJIbHYIO  rpynmy  (peakuus  «CepeOpsHOro
3epkanay, B3aumojieiicTBue ¢ rugpokcunom meau (I11)) u
UX TpUMEHEHue s  OOHApy>KeHHUs  MpelesbHbIX
albJIETUJOB B  MPOMBIIUIEHHBIX  CTOYHBIX  BOJax.
JIeMOHCTpallMOHHBIE OMBITHI  «XUMHUYECKHE CBOWCTBA

AJIbACTHUIOB.

68

[Tonydyenue  mpenenbHbIX  albJETHAOB:  OKHUCJICHHUE
CIIUPTOB, THapartanus anetuieHa (peakuust Kydepora).
Toxcuunocts anpaeruaon. [Ipumenenue dhopmanpaeruaa

1 ancrajabIcruaa.

69

AI_IeTOH KaK npeaAcCTaBUTCIIb KCTOHOB. CTpOCHI/IC
MOJICKYJbI all€TOHA. OcobenHocTu pPCaKkiun OKHCJICHUA

alcToOHa. HpI/IMCHCHI/Ie alcToHa.

70-72

Pemenue PAaCUYCTHBIX 3ada4 Ha HAXOKICHHC MacCOBOM

JOJIN (MaCCBI) XUMHUYCCKOI'O COCAUMHCHHUA B CMCCH.

73,74

Kap6oHoBbIe KHCJIOTBI.

Knaccuduxanys u HOMEHKJIaTypa KapOOHOBBIX KHCIIOT.
Crpoenue mpefieibHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KHUCIIOT. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCWIBHOM Tpymmbl. ["'oMonorunueckuit psam u ooimas
dbopmyna mpeaenbHBIX OJHOOCHOBHBIX  KapOOHOBBIX
KHCJIOT. dusnveckue CBOMCTBa npeaeIbHbIX

OAHOOCHOBHBIX Kap6OHOBLIX KHCJOT.

75-77

XHUMHUYECKHUE CBOMCTBA NpCACIbHBIX OJHOOCHOBHBIX




KapOOHOBBIX KUCJIOT (peakiuu C MeTajuiaMu, OCHOBHBIMHU
OKCHJIaMH, OCHOBAaHUSIMU U COJISIMH) KaK IMOJTBEPKICHUE
CXOJICTBA C HEOpPraHMYECKUMHU KuciIoTaMu. Peakius
stepupuKalii M ee  oOpaTUMOCTh.  BnusHue
3aMECTUTENEN B YIJIEBOJOPOJHOM paguKale Ha CUIIy
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB

MYpPaBbUHOU KUCIIOTBHI.

78,79

Baxuelimue mnpencraBUTeNd — KapOOHOBBIX — KUCJOT:
MypaBbUHAas, YKCycHas u OeH3oiHas. JlabopaTopHblii
onbIT «llomyyeHne yKCyCHOM KHUCIOTBI M HM3YyUYECHHE €€

CBOWCTBY.

80,81

Briciue MNpCaACIbHBIC W HCIPCIACIIBHbBIC Kap60HOBBIC

KHNCJIOTBI.

82

Onmuueckas  usomepus. Acummempudeckui  amom

yenepooa. llpumenenne kapOOHOBBIX KUCIIOT.

83-85

Pemenne pacueTHBIX 3aJa4 Ha HAaXOXKICHHE MAcCChI
(o0bema, KoJIMYecTBa BEIIECTBA) MPOAYKTOB pPEaKLHH,

€CJIM OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

86,87

CioxHbie 3pUpbI U JKUPHI.

CtpoeHre W  HOMEHKIATypa  CIOXHBIX  3(QUpPOB.
Me:xxkiaccoBast U30MepHUsl ¢ KapOOHOBBIMU KHCIIOTAMH.
CrnocoObl ToONydyeHUs CHOXHBIX 3(pupoB. OO6paTUMOCTDH
peakuuu 3tepudukanuu. [Ipumenenue cioXxHbIX 3UPOB
B MUIIEBOI u napQpomMepHoit
MPOMBIIIIEHHOCTH.JleMOHCTPauMOHHBI onbIT «CUHTE3

CJIOHOTO 3PUpar.

88

Kupel kak cioxHble 3(GUPHI TJIUINEPUHA W BBICHIUX
KapOOHOBBIX KHCJIOT. PacTuTeNnbHbIE W KUBOTHBIE JKUPHI,
nx cocraB. OU3NYECKHUE CBOWCTBA KUPOB. XHUMHUUYECKHUE

CBOMCTBa KUPOB: THAPUPOBaHHE, OKUCIeHHE. ['maponus




WJM OMBIICHHUC JKHUPOB KakK CIoco0 IMPOMBIIIJIICHHOTO
MMOJIYUCHU coyen BBICIIIHUX Kap6OHOBBIX KHCJIIOT.

[Ipumenenue >xupoB. JlaGopatopubiii onbIT «l'uaponus

AKUPOBY.

89 MpbL14 Kak cojii BBICHIMX KapOOHOBBIX KHUCIOT. Moroiue
CBONWCTBA MBbLIA. JlomamHum JKCIIEPUMEHT
«MBroroBieHne MbljIa pyYHOU paboThI».

90 Yraesoasbl.

Knaccudukanus yrieBogoB. Pusznueckue CBONCTBA U
Haxo0XJICHUE YIJIEBOJOB B mOpupoae. [roko3a Kak
aNbJAETHIOCIIHPT.

91,92 | Xumuueckne  CBOWCTBAa  TIIIOKO3BL:  ayuiuposawue,
AnKUIUpOsaHue, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
DKCIIepUMEHTAJIbHBIE J0Ka3aTeNbCTBA HaJIU4Us
aNbJAETUIHOW U CIUPTOBBIX TPYIII B TIIt0KO3€. [lonyueHnue
TJIFOKO3BI.

93 @pykmosa KaxK usomep enoxo3vl. Pubosa u
oe3oKkcupubosa.

94 Baxuenmue IAcaxapu/ibl (caxaposa, JaKmo3sa,
Manvmo3a), WX CTpoeHue U (U3MYECKUE CBOMCTBA.
I'maponus caxapo3bl, JIAKmMo3vl,
Mmanbmo3svl. JleMoHCcTpalMoHHble  onbIThl  «['maponus
YTJIEBOJIOBY.

95 Kpaxman u nemiono3a Kak OHOJOTMYECKHE MOJIUMEPHI.

XUMHYECKHUE CBOMCTBA Kpaxmala (runponus,
KayeCTBECHHAs] pEaKlus C WKOJOM Ha KpaxMal U €€
MIPUMEHEHHUE 11 OOHApPYXEHUS Kpaxmayia B MPOAYKTax
MIATaHUs). XUMUYECKHE  CBOMCTBA  LEJUIIOJIO3BI:
TUApOIIN3, 00pa3oBaHUe CIOXKHBIX 3¢upoB. [Ipumenenue

1 OMOJIOrHYecKas POJIb YIJICBOOOB. Oxucnenue YIJICBOAOB




— HUCTOYHHK SHCPIHH XHUBBIX OPTaHH3MOB. ITousatue 06
HCKYCCTBCHHBIX BOJIOKHAX Ha IIPpUMCPEC alNCTATHOTO

BOJIOKHA./[eMOHCTPAUMOHHBIE  ONbITHI  «['maponus

YIJIEBOJIOBY.

96 NnenTudukaiys opraHMi4ecKux CoeJMHEHUH.

97 IIpakTuyeckas padora Ne 2 «Pemienue
HKCIIEPUMEHTATBHBIX 3a/1a4 Ha MOJIyYeHHE OPraHMYeCKUX
BEILIECTB.

98 ['enetnueckass CBsI3b MEXAY KilaccaMu OPraHHMYECKHX
COCIMHEHUMH.

99 IIpakTuyeckas padora Ne 3 «Pemenune
HKCIIEPUMEHTATBHBIX 3asa4y Ha pacrio3HaBaHUe
OpraHUYECKUX BEILECTB.

100, Pemenune pacueTHBIX 3a7lad Ha HAXOXKJIECHHE MACCOBOU

101 WiM OOBEMHON JOJMM BBIXOJA MPOJIYKTa PEaKIUu OT
TEOPETUYECKH BO3MOKHOIO, Ha HAXOXJIECHHE TEIJIOBOTO
s dekra peakiuu.

102, [ToBTOpeHue o TeMe «Kucnopoaconepxaiiue

103 OPTraHUYECKUE COCTUHECHUS.

104 Kontpoabnass paGora Ne 2 «Kucnopoacoaepxamiue
OpraHUYECKUE COETUHEHUS.

A3oTcoaepiKalue OpraHMYecKHe COeJMHEeHMS.

105 AMMHBI.

[lepBuuHsbIe, BTOPUYHBIE, TPETUYHBIE aMUHBI.
Knaccudukanus aMuHOB MO TUNY YIJIEBOJOPOJHOIO
paavkaiza W YUCIy AaMHUHOTPYNI B MOJEKYJe.
DIEeKTpOHHOE u IIPOCTPAHCTBEHHOE CTPOCHHE
npenesbHbIX aMUHOB. PU3nuecKre CBOMCTBA aMUHOB.

106 AMUHHBI KaK OpraHUYECKUE OCHOBAHUS: PEAKIIMU C BOJO,




KHCJIOTaMMU. PCaKI_II/ISI rOpCHU:.

107,
108

AHWIMH Kak TpeACTaBUTE]Ib apOMAaTHYECKUX aMHHOB.
Crpoenue anununa. [lpuyuHbl OcnabieHUs OCHOBHBIX
CBOMCTB aHWJIMHA B CPAaBHEHUU C aMHHAMU TMPEJETbHOTO
psana. XUMUYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C

KHCJIOTaMH, OPOMHOM BOJOM, OKHCJICHUE.

109

[Tonyyenne aMHUHOB QJIKWUJIMPOBAHUEM aMMHUaKa U
BOCCTAHOBIICHUEM HUTPOIPOU3BOJHBIX YIJIEBOAOPOIOB.
Peakius 3uHMHA. [Ipumenenune aMHHOB B
(hapMareBTUYECKOM TMPOMBINUICHHOCTH. AHUMUH — KAK
colpbe O0JIs NPOU38OOCMBA AHUNUHOBBLIX Kpacumeineu.

Cunmeswl Ha OCHOBE AHUTUHA.

110-
112

Pemenue PAaCUYCTHBIX 3ada4 Ha HAXOXICHHC 00BEMHBIX

OTHOIIICHUH Ta30B npu XUMHYCCKUX PCAKIHAX.

113-
115

PacyeTrst maccel  (0OBEMa, KONMYECTBA  BEIIECCTBA)
MPOAYKTA PEAKIUH, €CIIM OJHO U3 BEIIECTB JaHO B BUJE
pacTBOpa c ONPEICIICHHOU MacCOBOM I ()7

PACTBOPCHHOTO BCIICCTBA.

116

AMuHOKUCTOTEI U Oenku. CocTaB W HOMEHKIATYypa.
Crpoenue AMHUHOKUCIIOT. I'omonornueckuii  psn
NpelebHbIX aMUHOKUCIOT. H30mepus  npeoenvHbix
amunoxkucaom. Duzndyeckue CBOMCTBA  IPEIEIBbHBIX

AMHUHOKHUCIJIOT.

117

AMMHOKHCIOTBI KakK aM(i)OTepHBIe OpPTraHNYCCKHC
COCAMHCHMUA. Cunres IICIITUOOB. HCHTI/II[HaH CBs3b.
buosornueckoe 3HadyeHHe o-aMHHOKHCIOT. OOJactu

MMPUMCHCHHA aMUHOKHCIIOT.

118

benkukak npupoansie 6uononumepsl. CocTaB U CTPOCHHE

0enKoB. OCHOBHBIE AMUHOKUCTIOMBL, 00pa3yroujue OeiKu.




119, XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JEHATYpalus,

120 KauecTBEeHHbIe  (I[BETHBIC)  peakIuu Ha  OCJKH.
[IpeBparenus 0eKoB 0200007 B OpraHusMe.
JleMoHcTpanmoHHble omnbIThl  «lccienoBanue CBOWCTB
OEJIKOBY.

121, buonorunueckue ¢GyHkuuu OenkoB. Jlocmuowenus 8

122 U3YHUEeHUU CMPOEeHUs U CUHmMe3a OelKO8.

123 Azomcodepoicawue  cemepoyukIuiecKue  COeOUHeHUs.
Iluppon  u  nupuoun:  31eKMpOHHOE  CMpOeHUe,
apomamudeckuu Xxapakmep, paziuuue 8 NposAIeHUU
OCHOBHbBIX CEOUCMS.

124, Hyxkneunosvie xuciomul: cocmaé u cmpoenue. Cmpoenue

125 Hykneomuoos. Cocmas mHykieunosvlx xuciom ([JHK,
PHK). Pons HYK/IeUHOBbIX Kuciom 8
JHCUZHeOeameNbHOCMU OP2AHUIMOS.

126, IToBTOpeHUE N0 TeMe «A30TCOAEpIKAIUE OPraHUYECKHUE

127 COCIMHEHUA

128 Kontpoabnass paGora Ne 3 «A3zoTtcoaepxkamiue
OpraHNYeCKUE COCTUHEHUS

BricokomoJiekyJasipHbIe COeIUHEHHU. 124

129 OCHOBHBIE TOHSITHUSI BBICOKOMOJICKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO, CTEIEHb
MOJINMEPHU3ALIHH.

130, Knaccudukanus  nomumepoB.  OCHOBHBIE  CIOCOOBI

131 MOJTYYEHHUS BHICOKOMOJICKYJIIPHBIX COCIMHEHUMN: pEaKINU
MOJIMMEPU3ALIMH U TTOJTUKOHACHCAIUH.

132 CtpoeHne U CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTh

CBOMCTB IMOJINMCPOB oT CTpOCHUA

MOJICKYIJI. TepMOHHaCTI/I‘{HBIe u TCPMOPCAKTHBHLIC




IMOJIMMCPHI.

133 Ilposoosiyue opeanuueckue noaumepwl. Komnozumuole
mamepuarbl. Ilepcnexmusni UCNOIb3068AHUSL
KOMNO3UMHBIX MAMEPUATO8.

134 Knaccuduxanus BonokoH. CHHTETHUYECKHE BOJIOKHA.
[lonuaupHble W MoNMaMUAHBIE BOJOKHA, UX CTPOCHHE,
CBOIICTBA. [IpakTuyeckoe HCIOJIb30BaHUe
BOJIOKOH.[omyyeHue MCKyCCTBEHHOTO LIEKa.

135 Cunmemuueckue NJIeHKU: U30AYUS Ol NPOBOO0S,
MeMOpaHbvl 011 ONPeCcHeHUsl 800bl, 3aujumHbsle NIeHKU Ol
asmomobunel, NIACMbIPU,  XUpYpeUUecKue  NOoBA3KU.
Hosvie mexnonocuu oOanvHetiue2o co8epuleHCcmeo8ansl
NOJIUMEPHBIX MAMEPUATIOS.

136, IIpakTnueckas padora Ne 4 «Pacno3zHaBaHue maactMacc

137 Y BOJIOKOH.

138 IToBTOpEHUE o TeMe
«BBICOKOMONEKYISIPHBIECOE TUHEHUS.

139 Konrtposabnass  paGora  Ned«BbICOKOMONEKYISPHBIE
COCIMHEHUS.

140 IIpakTnueckas padora Ne 5 «Pemenune
HKCIIEPUMEHTAIBHBIX 3alady 1o Teme «l'‘eHeTnyeckas
CBSI3b MEXJy KJJacCaMU OPraHUYEeCKUX COEIUHEHUIN.

TemaTHyeckoe MIAHUPOBAHUE
11 kaace
No
ypokKa Tema KomnuecTtBo | Cpoku




/o

qacCcoOB

Koppekuus

1-3

Teopernyeckue 0OCHOBBI XUMMH
Crtpoenne BemecTna.
CoBpemeHHass MoJenb CTpoeHHMs aroma. [lyamusm
anekTpoHa. Keamwmoevie uucna. Pacnpenenenue
ANEKTPOHOB TIO0  HJHEPreTUYECKHM  YPOBHSIM B
COOTBETCTBHM C TPUHIIMIIOM HAaWMEHbIIEH IHEPTuw,

npaBuiioM XyHAa U npuHuunoM [laynn.

60 g
254

CEHTSOPb

4,5

OCOOEHHOCTH CTPOCHHS JIHEPreTHUECKUX YpPOBHEU
aToMOB d-3JIEeMEHTOB. ODJIEKTPOHHAs KOHQUTypaIus
atoma. Knaccudukarus XMMHUUYECKUX 3JIEMEHTOB (S-,

p-, d-37eMeHTHI).

6,7

OcHOBHOE U BO30YXKICHHBIE COCTOSIHHS aTOMOB.
BanentHsle anexkTponbl. Ilepuoguueckas cucrema
XAMHYECKHUX 2JIEMEHTOB .. Menpaeneena.
Ouznueckud  cMmbica  [lepuoaudeckoro  3akoHa

JI.1. Menneneena.

HpI/I‘{I/IHBI N 3aKOHOMCPHOCTHU HU3MCHCHUA CBOMCTB
QJICMCHTOB H HX COCI[I/IHCHI/Iﬁ o 1nepuogaM H

IpyIIaM.

MupoBo33peHUeCcKoe 17} Hay4YHOE 3HA4YCHUE
Ilepnonnueckoro 3aKOHa J.1. Menneneesa.
Ilpoenoszwr  J[.U. Menoeneesa. Omxpvimue HOBbIX

XUMUYECKUX DIE€EMEHNO06.

10-12

DNeKTpoHHas ~ OpUpoJa  XUMHUYECKOM  CBS3H.
OnekTpooTpunaTeibHOCTh. KoBasleHTHast CBA3b, €€
Pa3HOBUJAHOCTH M MEXaHW3Mbl  0Opa3oBaHUs

(OOMEHHBIN U TOHOPHO-AKIENTOPHBIH ).

13

HoHHada CBA3b.




14

MeTtanandyeckas CBSI3b.

15,16

Bopoponnas CBSI3b. Meorcmonexkynaprole

83AUMOOEUCMBUSIL.

17-19

Kpucramiueckue u amopduble BemiecTBa. Turbl
KPUCTANIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsipHas,

HMOHHAs, METaJUTMYeCcKas).

OKTSIOpb

20

3aBHCHUMOCTD (1)1/131/1qec1<1/1x CBOMCTB BCIICCTBA OT THUIIA

KpI/ICTaHJII/I‘{CCKOﬁ PCUICTKH.

21

[Tpyunnabl MHOTOOOpa3ust BemecTB. CoOBpEMEHHbIE
MPEACTABICHUS O CTPOEHUU TBEPABIX, JKUIKUX U

ra3z000pa3HbIX BEIIECTB. JKuoKue Kpucmaiiol.

22-24

HOBTOpeHI/Ie 110 TCMC ((CTpOCHI/IC BCIICCTBA».

25

Kontposabnas padora Ne 1 «CtpoeHune BeniecTsay.

26,27

XuMHYeCKUEe PeaKkuu.

['omorennble M rereporeHHbie peakiuuu. CKOPOCTh
peaKkiuu, e 3aBUCHUMOCTh OT Pa3IUYHBIX (PaKTOPOB:
MPUPOJIBI  PEArupyIONIUX BEIIECTB, KOHIICHTPAIUU
pearupymooImx  BEIIECTB,  TeMIIepaTyphI(MPaBUIO
Bant-T'odda), momanyu peakiimoHHON MOBEPXHOCTH,
HaJTU4Us KaTaJM3aropa. JleMOHCTpallHOHHBbIE
onbIThl  «MccnenoBanue  BIMSIHUS — Pa3IMYHBIX

(aKTOpPOB Ha CKOPOCTh XUMHUECKOU PEaKLIUM».

354

28,29

9Hepr1/151 dKTHUBallnH. AKmMGMPOGCZHHblIJ KOMMNJIEeKc.
KaTaJII/IBaTOpBI u karamu3. Poib KaTaJIn3aTopoB B

IIPUPOJIE U POMBIIIUIEHHOM IIPOU3BOJCTBE.

30-32

Ilonsamue 06 sumanenuu u sumponuu. OHepeus
Tub6ca. 3axon I'ecca u cinenctsus u3 Hero.TermioBbie
3 (PEeKTh XUMUYCCKHUX peakiui. TepMoXuMUYECKHe

YpaBHEHHS.




33,34

O6patumocTh peakuuii. XUMHUYECKOE pPaBHOBECHE.
CwmelieHne XMMUYECKOTO paBHOBECHUS O] IEUCTBUEM
pa3IUYHbIX (PAKTOPOB: KOHIICHTPAIIMN PEareHTOB WU
MPOJYKTOB PEaKUMH, NABICHUsA, TeMIlepaTypsl. Poiib
CMEUICHUS  pPAaBHOBECHUS B  TEXHOJOTHYECKHX

mponeccax.

35-37

Hucnepcuble cucteMbl. KowioudHvle — cucmembl.
Uctunnasie pactBopbl. PacTBOpeHme kak (HU3UKO-
xumudyeckuit  mporecc.  CrnocoObl  BBIPAKECHHS
KOHIIEHTpAIUU PacTBOPOB: MaccoBas JOJIS
PAacCTBOPEHHOI'O BEILIECTBA, MOJAPHAA U MOAAIbHAA
KOHYEeHmpayuu. Tump pacmeopa u
mumpoganue.J|eMOHCTPAMOHHbIH ONBIT
«Omnpenenenue KOHLICHTPALIUHU pacTBopa

ac1<0p61/1H0130171 KHUCJIOTBI MECTOAOM TUTPOBAHUS).

38,39

Peakmuu B pacTBOpax 3JeKTpoMTOB. KadecTBeHHBIE
peakiMu Ha WOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIE
B3aMMOJICUCTBUS B  pacTBopaX. AMQPOTEPHOCTb.
Honnoe npousgeoenue 8000L. Booopoonuwiii

noxazamens (pH) pacmeopa.

40,41

IIpakTnueckas padora Ne 1 «KauecTBeHHBIE

PCaKIIM Ha HCOPTAHNYCCKNUC BCIICCTBA U NOHBD.

42-44

FI/IIIpOJII/IB COJICH. 3HaueHHue rmapojinsa B
OMOJIOTMYECKUX OOMEHHBIX nmponeccax. HpI/IMCHCHI/IC

rmapojin3a B MIPOMBIIIJIICHHOCTH.

45,46

OXHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaKkunun B
npupone, IMPONU3BOACTBCHHBIX nmponeccax )51
KUBHCACATCIIBHOCTU OPraHU3MOB. Oxucaumenvto-
80CCMAHOBUMENbHBI nomerHyua cpedbl. ﬂuaepajwwa

Ilyp6s. TloBeneHue BEIIECTB B CpeAax C pPa3HbIM




3HayeHuem pH.

47-50

MCTOI[BI QJICKTPOHHOTO u IJIEKMPOHHO-

uoHHo2o0aIaHca.

51,52

['anbBaHUYECKHUN DPIEMEHT. XUMUUYECKUE HCTOYHUKHU
ToKa. CmaHoapmuslii  8000POOHbIL  JIEKMPOO.
Cmarnoapmubwlii 31eKmpoOHblL NOMEHYUATL CUCTNEMBI.
Pso  cmanoapmuvix  onexmpoonvix nomeryuanos.
Hanpasnenue  oxucaumenbHO-80CCMAHOBUMENbHBIX

peaxyuii.

53-55

DNEeKTposnu3  pacTBOPOB U paciylaBOB  COJieH.
[IpakTnyeckoe  NpUMEHEHHE  BJEKTpoJih3a IS
MOJIYYCHHUSI HIEJIOYHBIX, HIEJIOYHO3EMETBHBIX

MCTAaJJIOB U1 aJIFOMHUHMUAA.

56,57

KOppOSI/ISI MCTAJJIOB: BHAbI KOPpPO3HHU, CIIOCOOBI

3aIUTHl METAJIJIOB OT KOPPO3HH.

58,59

[ToBTOpeHue no reMe «XUMUUECKUE PEAKIIUN.

60

Kontposbnast padora Ne 2 « XUMUYECKUE PEAKLIAN.

61-64

OCHOBBI HEOPraHNUYECKO XUMHUH
O6mas xapakrepuctuka 3emMeHTOB I[A-IITA-
rpymn. OKcHIIbI ¥ TEPOKCUABl HATPUS M Kajus.
PacnioznaBanue kaTtuoHoB Hatpusi u kanus. Conu
HATpHsl, KaJusd, KaJbLUSg W MarHusi, UX 3HAaY€HUE B

npupoac u XU3HU YCJIOBCKA.

60 g

65-67

JKecmkocmv 60061 u cnocobvl ee ycmpaHeHus.
Komnnekcuole CcOeOuHeHUs ANFOMUHUSL.
Amomocunuxamoi. JleMOHCTPallMOHHBIE

OHBITI:I((YCTpaHeHI/Ie BpeMCHHOﬁ KCCTKOCTH BOIBI».

68-75

Metanasl  IB-VIIB-rpynn(Mens, LIHHK, XpOM,

Mapraserr).




Ocobennoctu ctpoeHus: atoMoB. O01ue puznueckue
U XUMUYecKue cBoiicTBa. [lomyueHne u nmpumMeHeHHE.
Oxcuapl ¥ THAPOKCHUBI ITUX METAJIOB, 3aBUCUMOCTh
UX CBOWCTB OT CTENECHH OKHCICHHUS DSJIEMEHTA.
Baxueimue conu. OKHUCIUTENIBHBIE CBOMCTBA COJEN
XpOMa W MapraHila B BBICIICH CTETICHH OKHCIICHHS.

Komnnekcunoie coeounenus xpoma.

76,77

IIpakTnueckas  padora Ne 2 «Pemenue

OKCIICPUMCHTAJIBHBIX 3a1d4 I10 TCMC «MeTanab».

78,79

OO6mast xapaktepucThka 3JjeMeHTOB IVA-rpynmsbl.
CaoiicTBa, nonyyeHue U npuMeHeHue yriia.CHHTE3-
ra3 Kak OCHOBAa COBPEMEHHOW IPOMBIIUIEHHOCTH.
AKTUBHPOBAHHBIN yTOJIb Kak asicopOeHT.
Hanocmpyxkmypuwi. Muposvie docmudicenus 6 obracmu

c030aHUsl HaHnomamepuanloe.

80-82

ONleKmpoHHOEe CmpoeHue MONEKYabl Y2apHo2o 2a3d.
Ilonyuenue  u  npumeHnenue  yeapHozo  2asa.
buonoruyeckoe aeiictBue yrapHoro rasza.KapOumasi

KaJIbIIUA, aJIIOMUHUA U KCIIC34.

83-85

KapOonatet u  rumpokapboHaTel.  Kpyeogopom
yenepooa 8  JiCUBOU U HeNCUBOU  npupooe.

KauecTBeHHnas peakuuAa Ha Kap60HaT-I/IOH.

86-89

Ou3nyYecKkue W XUMHUYECKHE CBOMCTBA KPEMHMUSI.
Cunanpl u  cwmunuabl. Oxcup  kpemuus  (IV).
KpemuueBbie KuCIoThl U uX cond. CuIuKaTHbIE

MUHCPAJIbI — OCHOBA 3eMHOM KOPHEI.

90,91

OO6mast  xapakTepucTUKa’JIeMeHTOB VA-rpynmsbl.

HI/ITpI/IIIBI. KauecTBennas pe€akuynAa Ha HOH aMMOHUA.




92-94

A30THasg KHCJIOTa KaK OKHCJIHUTECHIb. HI/ITpaTBI, nux

(I)I/ISI/ILIeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHNC.

95-97 | CpoiicTBa, moJiydeHHEe | TpuMeHeHue Qocdopa.
®ochun. Pochopubie 1 noaudochHopHbIE KUCTOTHI.
buonoruueckas pois dhocdatos.

98- OO6mast  xapakTepuCTHKa’IeMeHTOB  VIA-rpymisl.

100 OcoOble  cBOWCTBa KOHIIEHTPUPOBAHHOW  CEpHOM
KUCIOThl. KayecTBEeHHblE peakuuu Ha Cyiabdunu-,
Cynb(MUT-, U CyIb(haT-HOHBIL.

101- | ObOmas xapakrepucTHkKaieMeHToB VIIA-rpymisbl.

104 OcobOennoctu xumuu (¢ropa. ['amoreHoBoAOPOIbI U
UX ToJlydeHue. ['anoreHoBoAOpOIHbIE KUCIOThI U UX
conu. KauecTBeHHbIE peaKIMM Ha TajlOre€HUI-HOHBI.
Kucnopozaconepxaiue COEIMHEHHUS XJopa.
[IpumeHeHue  rajoreHoB M WX  BaKHEHIIHX
COCIMHEHUMH.

105, | Brazopoonvie cazvl. Ilpumenenue 6.1a20pooHbIX 2A308.

106

107, IIpakTuyeckas padora Ne 3«Pemienune

108 AKCIIEPUMEHTAIIBHBIX 3aa4 1o TeMe «Hemerauiby.

109, 3aKOHOMEpPHOCTH B HM3MEHEHUU CBOMCTB IIPOCTBIX

110 BEIIECTB,  BOJOPOAHBIX  COCAMHEHWH,  BBICIINUX
OKCHUJIOB U TUAPOKCH]IOB.

111- Nnentudukaruss  HEOpraHWYECKUX  BEIIECTB U

114 HOHOB./leMOHCTpauOHHbIe OnbIThl «llomyuenue,
coOupaHue U paclo3HaBaHUE Ta30BY.

115, IIpakTnueckas padora Ne 4«Pemenune

116 AKCIIEPUMEHTAIBHBIX 3a/1au 1no TteMe «['eHetnueckas

CB3b MCIKIAY KJlacCaMu HCOPTaHUYCCKHUX




COCIMHEHU.

117-
119

HOBTOpEHI/Ie nmo temMe «OCHOBBI HCOpFaHquCKOﬁ

XUMHUN.

120

KonTpoabnas padora Ne 3 «OCHOBBI

HCOpFaHH‘{CCKOﬁ XUMHUN»

121,
122

XHUMHS H )KU3Hb

HayuyHble MeTOAbI MO3HAHUA B XMMHUHU. VICTOUHUKH
xumudeckoi uHdpopmaruu. [louck wHbOpManuM 1Mo
Ha3BaHMSM, uneHTudukaropam, CTPYKTYPHBIM
dbopmynam. XHUMHUYCCKUHI aHaus, CHHTE3,
MOJIEJIUPOBAHNE XMMHUUYECKUX IPOILECCOB U SBICHUMN

KaK MCTOAbI HAYYHOI'O ITO3HAHUWA.

20 g

123

Mamemamuueckoe MOO@JZMPOGCIHM@
npocmpancmeeHHo2co cmpoernus MOJIEKYJ1
opcarHu4ecKux eeujecmse. CO@peMeHH ble d)MSMKO-
Xumuyeckue memoobvl ycmarnoenernus cocmaea U

CMPYKMYypbl 8eu4eCcme.

124-

Xumusas u 3p0poBbe. JlekapcTBa, (epMEHTHI,
BUTaMUHBI, TOPMOHBI, MHHEPaJIbHbIE BO/JIBI.
[Tpobaemsl, CBsI3aHHBIC C IIPUMEHECHUEM
JIEKapCTBEHHBIX IpenapaToB. BpenHble NPUBBIUKUA U
(dakTophl, pa3pylIialoUiie  340pOoBbe  (KypeHHe,
ynotpeodieHne aJIKOrOJIs, HapKOMaHUs).
PannonansHoe nutanue. [umessie 1o6aBku. OCHOBBI

MUIIEBON XUMHUU.

125

Xumuss B MeaunuHe. Pa3paboTka  JiekapcTB.

XUMHUYECKUE CEHCOPBI.

126,
127

XuUMHSI B IIOBCEOHEBHON JKM3HHU. Mormwmme U

qucTiAmue CpcacTBa. PCHCHHCHTBI, HMHCCKTHULINBI.




CpenctBa TUYHOW THUTHEHBI W KOocMeTWKH. lIpaBuia
O0e3omacHoil pabOThl C €IKUMH, TOPIOYUMHU U
TOKCUYHBIMH ~ BEIIECTBAMH, CpPEACTBAMH OBITOBOM

XUMHUHU. XUMHUSI KOCMETHUECKUX CpCIACTB.

128

XUMHSI U CEIbCKOE XO3AUCTBO. MMUHEpAIbHBIE W
oprannueckue  yaoOpenus. CpenacrtBa  3allUThI

pacTeHui.

129,
130

XuMmus B npombinuieHHocTH. OO1IKe npeacTaBieHus
O MPOMBIIIIEHHBIX CIIOCO0aX MOJYYEHHUS] XUMUYECKUX
BelIECTB (HA TMpUMEpe MPOU3BOJCTBA aMMHUAKa,

CEpPHOU KUCIIOTHI).

131

[IpombinsieHHass opranuyeckas xumusa. Celpbe IS
OpraHUYeCcKOu MIPOMBIIIJIEHHOCTH. [Tpo6nema
OTXOJI0B W TOOOYHBIX TpoAykTOB. Haumbonee
KPYITHOTOHHA)KHBIE  MPOU3BOJICTBA  OPraHUYECKUX

COCIMHEHUMH.

132,
133

IIepHasi N IBCTHAS MCTAJLITYPIrH:d.

134

Ctexo u cHIMKaTHas IMPOMBIINIJICHHOCTD.

135-
137

Xumuss W dHepretuka. [IpuponHble HCTOYHHUKHU
yriaeBoaopo1oB. [IpupoaHblil 1 momyTHbIN HedTAHON
ra3bl, UX COCTaB U ucnoiibzoBaHue. CocraB HePpTH U
ee nepepadotka. Hedrenpoaykrsl. OKTaHOBOE YHUCIIO
OeHsuHa. OxpaHa OKpyXawlled cpeapl  Mpu
He(drenepepaboTke u TPaHCIOPTUPOBKE
HEe(TENpPONYKTOB.  ANbTEpHATUBHbIE  HMCTOYHHUKHU

SHEPIHH.

138

Xumusa B crpoutenbcrBe. Llement. beton. Iloabop

OIITUMAJIBHBIX CTPOUTCIIBHBIX MaTCpHuaIoB B




HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTHU 4YCJIOBCKA.

139 XuUMHSL H  OKOJIOTHs. XHUMHUYECKOE 3arpsA3HEHUE
OKpy)Karomen cpenpl U ero mnocueactsus. OxpaHa
ruapocdepsl, MOYBbI, aTMOcdepsl, GIOpbl U (payHbI
OT XMMHUYECKOTO 3arpsi3HEHUS.

140 KonTpoabHasi pabora Ne 4 3a Kypc CpeTHEN IIKOJIBI.

IIpoBepka U OLeHKA 3HAHMH M YMEHUN YYAIUMXCH 10 XUMHU.

Pe3ynpTaThl 00y4yeHHs XUMHUHU JODKHBI COOTBETCTBOBATH OOUIMM 3ajayam
npeaMeTa U TpeOOBAHUSIM K €r0 YCBOCHHUIO.
Pe3ynbpTaThl 00ydeHHs OLEHUBAIOTCSA MO NATHOAbHOM cucteme. [lpu ouenke
YUUTBHIBAIOTCS CIIETYIOIINE MOKa3aTeIN OTBETOB:
] rmyOuHa (COOTBETCTBUE U3YUEHHBIM TEOPETHUECKUM OOOOILEHUSM );
[} 0CO3HAaHHOCTH (COOTBETCTBHE TPEOYEMBIM B MpOrpaMMe YMEHHSIM NMPUMEHSTh
MOJTy4YE€HHYIO UH(OPMAIIUIO);
[} moJIHOTY (COOTBETCTBHE 00BEMY MPOTrpaMMbl U MHGOPMALIMK YUeOHUKA);
] 4gmcio u Xxapakrep oMOOK (CYIIECTBEHHbIE WM HECYIIECTBEHHBIE).
Cy1iecTBeHHbIE OIIMOKHU CBSI3aHbI C HEAOCTATOUHOW TNIYOMHOW M OCO3HAHHOCTHIO
oTBeTa (HampuMmep, YydYalluics HEMPAaBUIbHO YyKa3al OCHOBHbBIE MPHU3HAKU
MOHSATUHM,  SBJICHUN,  XapaKTepHble  CBOMCTBAa  BEIECTB,  HEMPABHILHO
chopMynMpoBad  3aKOH, MPAaBUJIO M  T.JO. HWIKHE CMOI  NPUMEHUTh
TEOPETUYECKHE 3HAHUS Il OOBSICHEHUS U Tpe/ICKa3aHus SBICHUM, YCTaHOBIECHUN
MPUYUHHO-CIIEJICTBEHHBIX CBSI3€H, CPAaBHEHUS U KJIACCU(PUKALIUU SABJICHUN U T. I1.).
HecymecTBeHHble OIMMOKK  OMpPEAENAIOTCS HEMOJHOTOM oTBeTa (Hampumep,
YIYIIEHUE U3 BUJIA KAKOT0-THOO0 HEeXapaKTepHOro (pakTa Mpu ONHCaHUU BEIIECTBA,
npouecca). K HUM MOXHO OTHECTH OTOBOPKM, ONHUCKH, JOMYILIEHHBIE IIO
HEBHHUMATENbHOCTH (HampuUMep, Ha JBa U Ooyiee ypaBHEHUHN peakiuil B MOJHOM
MOHHOM BHJI€ JIOMYIIIEHa O/IHa OlKnOKa B 0003HAYEHUH 3apsija HOHA).

Pe3ynbTaThl 00yueHUs NPOBEPSAIOTCS B MPOIECCE YCTHBIX U NMHUCHbMEHHBIX

OTBCTOB YUAIIHUXC:, a TAKIKC IIPH BBIIIOJHCHUN UMW XUMHWYCCKOTI'O OKCIICPUMCHTA.




Ouenka ycmnozo omeema

Orenka «5»:

* OTBET MOJIHBIN U MIPaBWIbHBIA HA OCHOBAHUY U3YUYEHHBIX TCOPUIA;

* Marepuajd U3JIOKEH B ONPEACICHHOM JIOTMYECKOW TOCJIEeI0BATEILHOCTH,
JUTEPATYPHBIM SI3bIKOM;

* OTBET CaMOCTOSITCIIbHBIM.

Onenka «4»:

* OTBET MOJIHBIN U MTPAaBWIbHBIA HA OCHOBAHUHW W3YUYEHHBIX TCOPUIA;

* MaTepuas HM3JIOKEH B OMNPEICIICHHOW JIOTMYECKOW MOCJIeIOBATEIbHOCTH, TPHU
9TOM JIONYIIEHBI JBE-TPU HECYIIECTBEHHbIE OIIMOKHU, UCIIPABIECHHbBIE IO
TpeOOBAHUIO YUUTETIS.

Orenka «3»:

* OTBET IMOJHBIM, HO TPH ITOM JOMYIIEHAa CYIIECTBEHHAs OIMMOKAa WU OTBET
HEIOJHbIN, HECBS3HBIN.

O1eHka «2»:

* MpU OTBETE OOHAPYKEHO HEMOHMMAHHUE YYaIlIUMCS OCHOBHOTO COJICpYKaHUS
y4eOHOr0 Marepuaja WM JIONYIICHBl CYIIECTBEHHbIE OIIMOKH, KOTOPHIE
yUaIUICS HE MOXET UCIIPABUTH MIPHU HABOSIIUX BOIIPOCAX YUUTEIS.

Onenka «1»:

¢ OTCYTCTBHUC OTBCTA.

Ouyenka IKcnepumeHmaabHvlX YMeHU

OrneHKa CTaBUTCS Ha OCHOBAaHWM HAOJIOJICHMS 3a yYallUMHCS W TTHUCHMEHHOTO
oTuera 3a pabory.
Orenka «5»:
e paboTa BBINOJHEHA TIOJHOCTHIO MW MPABWIBHO, CJEJIaHbl IPaBHIbHBIC
HaOJII0JICHUS U BBIBOJBI;
* JKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy C Yy4Ye€TOM TEXHUKH OE€30MaCHOCTH H

MpaBuJI padOTHI C BEIIECTBAMU U 000PY0BaHUEM;



* MPOSIBJICHBI OPTraHU3AMMOHHO-TPYAOBBIC YMEHHS (ITOAJCPKUBAIOTCS YHUCTOTA
pabouero Mecra 1 MOpsJIOK Ha CTOJIe, SKOHOMHO HCIOJIb3YIOTCS PEaKTUBHI).
Ouenka «4»:

* paboTa BBINMOJHEHA MPABUIBHO, CICJIAHBI IPABUIbHBIC HAOIIOIECHUS W BBIBOJIBI,
HO TIpU DOTOM OIKCIEPUMEHT TIPOBEACH HE TOJHOCTHIO WM JIONYIICHBI
HECYIIECTBCHHBIC OIMUOKK B pabOTe C BEIIECTBAMH M 000PYI0BaHHEM

Ouenka «3»:

* paboTa BBINIOJIHCHA MPABUIBHO HE MEHEE YeM HAIlOJIOBUHY HWJIM JIONYIICHA
CYIIECTBEHHAs OIMOKa B XOJI¢ DKCIICPUMEHTA, B OOBSCHCHHH, B O(DOPMIICHUH
paboThl, B COOJIOJCHWUW TMPaBUJI TEXHUKH OC€30IacHOCTH Tipu pabore ¢
BCIIECTBAMH H  OOOpYAOBaHHEM, KOTOpas HCIPABISICTCS MO  TPEOOBAHHIO
YUUTEJIS.

Ouenka «2»:

 JomyiieHsl Be (M 0Oosiee) CYIIeCTBEHHbIE OIMMOKU B XOJI€ IKCIEPUMEHTa, B
oObsicHeHHH, B OGQOpMIICHHH pal0OThl, B COOJIOACHUM TIPaBWJI TEXHUKHU
0e30macHOCTH IpHU paboTe ¢ BEUIECTBAMU U 000PYJOBaHUEM, KOTOPBIE yHaIIUNUCS
HE MOYKET UCIIPABUTH JaXKe 1O TPEOOBAHUIO YUUTEIS.

Ouenka «1»:

® pa60Ta HC BBIIIOJIHCHA, Y YUAIICTOCA OTCYTCTBYIOT S3KCIICPUMCHTAJIBHBIC YMCHUA.

Ouyenka ymeHuil peuiamsp IKCnREPpUMEHMAIbHbLE 3A0auu

Orenka «5»:

* IUIaH PEIICHUsI COCTABJICH MTPABUIIBHO;

* MPAaBWJILHO OCYIIECTBIICH MOI00P XUMHYECKUX PEAKTUBOB U 000PYA0BaHNS,

* JaHO ITOJIHOE OOBSICHEHHUE U CACIaHbl BHIBOJIBI.

Orenka «4»:

* IUIaH PEIICHUs COCTABJICH MIPaBUIIBHO;

* IPABUJILHO OCYIIIECTBIICH MOAOOP XUMUUECKUX PEAKTUBOM U 00OpPYIOBaHUS, TIPH
ATOM JIONYIIEHO HE Oojiee JBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUU U

BBIBOJAX.



Onenka «3»:

* MUIaH PEIICHUs COCTABJICH MIPaBUIIBHO;

*IPaBUJILHO OCYIIECTBIICH MOA00p XMMUYECKUX PEAKTUBOB W 00OpYyHOBaHUS, HO
JOMYIIEHa CYIIECTBEHHAs OIMOKAa B OOBSICHEHUHU U BBIBOJIAX.

O1eHka «2»:

* JOMyIIEHBbI JBe (U OoJiee) OMMUOKHU B IJIAHE PEIICHUsS, B MOJ00PE XUMUUYECKUX
PEaKTUBOB U 000pYAOBaHUs, B OOBSICHEHUHU U BBIBOJIAX.

Omenka « 1 »:

¢ 3ald4a HC PCUICHA.

Ouyenka ymeHnuil pewiams pacuemHole 3a0aiu

Onenka «5»:
* B JIOTHYCCKOM pACCYXJACHUM M PCIICHUWM HET OIMMUOOK, 3agaya pericHa
paloHaIbLHBIM CIIOCOOOM.

Onenka «4»:

*B JIOTUYECKOM PACCYXJACHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa  HepalMoHaJIbHBIM  CIOCOOOM WM JIONMyIIeHO He Oornee  JABYX
HECYIIECTBEHHBIX OIIMOOK.

Orenka «3»:

*B JIOTMYECKOM PACCYXJICHHUH HET CYIIECTBEHHBIX OIMMOOK, HO JOMYyIIeHa
CYIlIECTBEHHAsI OIIMOKa B MaTEMaTHYECKNX
pacueTax.

O1eHka «2»:

*MEIOTCSI CYIIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKJICHUU U B PEIICHUMU.
Onenka «1»:

*OTCYTCTBHUC OTBCTA HA 3adHUC.

OueHKa NUCbMEHHDbIX Koumpo.rzbublxpa6om

Onenka «5»:



*OTBET MOJIHBIY U NMPABWIBHBIN, BO3MOXHA HECYIIICCTBEHHAs OIIMOKA.

Orenka «4»:

*OTBET HEMOJIHBIA WX JOMYIIEHO He 00Jiee BYX HECYIIECTBEHHBIX OIITHOOK.
Onenka «3»:

*paboTa BBIMOJHEHA HE MEHEE YE€M HAIOJIOBUHY, JIOMYIICHA OJHA CYIIECTBEHHAS
omuOKa U TIPU ITOM JIBE-TPU HECYIIIECTBEHHBIC.

O1eHka «2»:

*paboTa BBIMOJHEHA MEHBIIE YEeM HAMOJIOBUHY WJIM COACPKUT HECKOJIBKO
CYILIECTBEHHBIX OIIHUOOK.

Onenka «1»:

*paboTa HE BHITIOJTHEHA.

[Ipu orleHKE BBINOJHEHUS THUCHbMEHHONW KOHTPOJBHOM pPabOTHl HEOOXOIUMO

YUHUTBIBATh TPeOOBaHUs eIUHOTO opdorpaduuecKkoro pexxuma.

Ouenka mecmogvix paoom
OtmeTka «5»:
e 87—100%.
OtmeTka «4»:
e 61 —86%.
OtmeTka «3»:
e 35-60%.
OtMmeTka «2»:

0-34%



