MynuyunanoHoe asmoHomHoe 06weobpasosamenvroe yupesxcoerue «JIuyei Ne 7y
Pabouasi nporpamMmma 1o npeamery
«Xumum» 10-11 kaaccenl
(Yriry0JIeHHbI YPOBEHbD)

1. Ilnanupyembie pe3y/abTAThl OCBOECHHUSI YU€OHOI0 MpeaMeTa.
BbInyckHMK Ha yriiy0JeHHOM YPOBHE HAYYUTCSI:

pacKphIBaTh Ha TPUMEpPax POJb XUMHUHA B (DOPMUPOBAHUH COBPEMEHHOW HAyYHOUN
KapTHUHBI MUpPa W B NPAKTHUYECKON JIEATEbHOCTH YEJIOBEKA, B3aWMOCBSI3b MEXKIY
XUMUEH U IPYTUMH €CTECTBEHHBIMH HAYKaMU;

WJUTIOCTPUPOBATh HA MpUMEpPax CTAHOBIICHHE W IBOJIOLUIO0 OPraHUYECKOW XUMUU
KaK HayKH Ha Pa3IMYHbIX HICTOPUUYECKHUX ITaaxX €€ pa3BUTHS;

YCTaHABJIMBATh TMPUUYUHHO-CIICJCTBEHHBIE CBA3M MEXKJY CTPOCHHEM aTOMOB
XUMHUYECKUX DJIEMEHTOB M IIEPUOJUYECKUM HM3MEHEHHUEM CBONCTB XUMHUUYECKHUX
3JIEMEHTOB U UX COEJWHEHUN B COOTBETCTBHUU C IMOJOKEHUEM XMMUUYECKUX DJICMEHTOB
B IIEPUOJNYECKOMN CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOCHHUE W CBOMCTBA BEIIECTB, MPUMEHSS MOJIOKECHUS
OCHOBHBIX XHUMHUYECKUX TEOPHUU: XMMHUUYECKOTO CTPOCHHUSI OPTaHMYECKUX COCIUHECHUM
A.M. bytnepoBa, CTpOE€HHMSI aTOMa, XUMHYECKOM CBS3H, DJICKTPOJUTHUUYECKOU
JTHCCOLIMALIMM KUCIIOT U OCHOBAHWH; YCTaHABJIMBATh NMPUUYMHHO-CJIIEICTBEHHBIE CBSI3U
MEK]ly CBOMCTBaMU BEIIIECTBA U €r0 COCTABOM U CTPOCHUEM;

MPUMEHATh TpaBUja CUCTEMATHUYECKOM MEXAYHApOAHOM HOMEHKJIATYpbl Kak
CpeACTBa pa3InuCHUs U UACHTU(DHUKAIIMY BEIIECTB MO UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJICKYJIIPHBIE W CTPYKTYpHbIE (POPMYJIbI HEOPTraHUYECKUX U
OpraHUYeCKUX BEIECTB KaKk HocuTeled uH(OpMaluu O CTPOSHUU BEIIECTBA, €ro
CBOMCTBAaX M MPUHAJIC)KHOCTH K OMPEICTICHHOMY KJIACCY COSTMHECHMUIA;

OOBSICHATh TPUPOJY W CHOCOOBI 0O0pa30BaHMS XUMHUUYECKON CBS3M: KOBAJCHTHOM
(moJISIpHOW, HEMNOJIAPHOW), WOHHOW, METAJNIMYEeCKON, BOJOPOJHOM — C IENbIO
OnpeeICHUs] XUMUYECKON aKTUBHOCTH BEIIIECTB;

XapaKTepru30BaTh (PU3NUSCKUE CBONCTBA HEOPTAHUYCCKUX U OPraHUYECKUX BEIICCTB
U yCTaHaBJIMBATh 3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEIICCTB OT  THIIA
KPUCTAJUTMYECKOMN PEIIETKY;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B H3MEHEHHU XUMHUYECKMX CBOMCTB IPOCTBHIX
BEILIECTB, BOJOPOJAHBIX COSMHEHUM, BBICIIIMX OKCHIOB U THIPOKCHUJIOB;

NPUBOJIUTH TMPUMEPHl XUMHUYECKUX PEAKIMA, PacCKphIBAIOUIUX XapaKTEepHbIE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX M OPTaHUUECKUX BEIIECTB U3YUYEHHBIX KJIACCOB
C IEJIbI0 UX UJCHTU(HUKAIUU U 00BSICHEHHS 00J1aCTU MPUMEHEHUS,

OTIPEICNIATh MEXaHU3M PEaKIIMKU B 3aBUCHUMOCTH OT YCJIOBUHM MPOBEACHUS PEAKIIUU U
MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHHS XUMUYECKUX pPEaKIMi Ha OCHOBE THIIA
XUMHYECKOM CBSI3M M aKTUBHOCTH PEAareHTOB;

yCTaHaBIMBATh  3aBUCHUMOCTb  PEAKIIMOHHOW  CIIOCOOHOCTH  OPTraHUYECKHUX
COCAMHEHU OT XapakTepa B3aUMHOIO BIJIMSIHUS AaTOMOB B MOJIEKYJIaX C UEJbIO
MIPOTHO3UPOBAHUSA MPOIYKTOB PEAKIUU;
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YCTAHABJIMBATh 3aBUCUMOCTh CKOPOCTM XHMMHUYECKOM PEAKIUMA U CMELICHUA
XUMUYECKOTO paBHOBECHUSI OT pPa3IMYHBIX (PAKTOPOB C IIEIbI0  OMPEACIICHUS
ONTUMAJIBHBIX YCIIOBUM MPOTEKAHUS XUMUUYECKHUX ITPOLIECCOB;

YCTAHABJIMBATh TIE€HETUYECKYIO CBSI3b MEXKAY KJacCaMHM HEOPraHUYEeCKUX W
OpTraHUYECKHUX BEIIECTB JIJI1 000CHOBAHUS MPUHIIUITHAIHHON BO3MOXKHOCTH TTOTYUEHHUS
HEOPraHMYE€CKUX U OPTAHUYECKUX COEAUHECHUH 3aJaHHOTO COCTaBa U CTPOCHMUS;

MOJA0UpPaTh PEAreHThl, YCIOBHUS U ONPENETSATh MPOIYKTHl PEAKIU, MO3BOISIOIMINX
peanu3oBaTh JIa0OpPaTOPHBIE M MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS Ba)KHEUIIHUX
HEOPraHMYE€CKUX U OPTaHUYECKUX BEIIECTB;

ONPENEIATh XApPAKTEp Cpeabl B PE3YJAbTaTe TUAPOJIA3a HEOPraHUYECKUX U
OPraHUYECKUX BEUIECTB U MPUBOJUTH MPUMEPHI THAPOJIN3A BEIIECTB B IMOBCEIHEBHOU
YKU3HU YEJIOBEKa, OMOJIOTHYECKIX OOMEHHBIX IIPOIleccax M MPOMBIIIJIEHHOCTH;

MPUBOJUTH IIPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMA B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MIPOLIECCAX U )KUZHEICATECIBHOCTH OPraHU3MOB;

000CHOBBIBaTh MPAKTHYECKOE HCIOJb30BAHUEC HEOPTraHWYECKUX M OPTraHMYECKUX
BEILIECTB M UX PEAKIIUNA B IPOMBIIIJICHHOCTH U OBITY;

BBIMIOJIHATh XUMHUYECKUHA OKCIIEPUMEHT MO PACHO3HABAHUID U  TOJYYECHHUIO
HEOPTraHWYECKUX W OPraHUYECKHUX BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHbIM Kjaccam
COCIMHEHMI, B COOTBETCTBUM C IMpaBWIaMd W MpueMaMu O€30MacHOM padoThl C
XUMUYECKUMHU BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM;

MPOBOAUTH pPacueThl HAa OCHOBE XHUMHYECKMX (OPMYJI U YypaBHEHUM peEaKIUl:
HaxO0XJICHUE MOJICKYJISIPHOW (pOpMYJIbI OPraHUYECKOro BELIECTBA MO €ro IIOTHOCTH U
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM MO MPOAYKTaM CrOpaHUS;
pacueTbl MacCOBOM J10JIM (MAacCChl) XMMUYECKOTO COSIMHEHUSI B CMECH; PacU€Thl MACChI
(oObema, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIM OJIHO M3 BEIICCTB JIaHO B
U30bITKE (MMEET MPUMECH ); paCYeThl MACCOBOW MJIM OOBEMHOM IO BhIXOJa MTPOYKTa
peaKkIuyu OT TEOPETUYECKH BO3MOXKHOIO;, pacueThl TeIuioBoro 3d¢@dexra peakiuu;
pacueTbl 00bEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYCCKHUX PEAKIUAX; PACUSThl MaCChI
(oObema, KoJIMUECTBA BEIECTBA) MPOJAYKTA PEAKIMHU, €CIM OJHO M3 BEIIECTB JaHO B
BHUJIE PACTBOPA C OMPEICIICHHON MAaCCOBOM JOJIEM PACTBOPEHHOI'O BEIIECCTBA;

VCTIOJIb30BaTh METOJbl HAYYHOI'O TIO3HAHUWSA: AHAIW3, CHHTE3, MOJCIMPOBAHUE
XUMUYECKUX MPOIIECCOB U SIBIICHUM — IIPU PEIICHUU YUEeOHO-UCCIIeI0BaTEIbCKUX 3a1a4
M0 HW3YYEHHUIO CBOWCTB, CHOCOOOB TMOJYYEHUSI U PACIO3HABAHUS OPTaHUYECKUX
BEIIIECTB;

BJIJIETh TIpaBUiaMK 0€30MacHOT0 OOpaIleHus ¢ €AKUMH, TOPIOYMMHU U TOKCUYHBIMU
BEILIECTBAMU, CPEJCTBAMH OBITOBOM XUMUU;

OCYILIECTBIIATh MOUCK XUMUYECKONU MH(OpMaILIMK 110 Ha3BaHUSIM, UACHTU(DUKAaTOpaM,
CTPYKTYPHBIM (pOPMYJIaM BEIIECTB;

KPpUTUYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATH XHMHYECKYH) HMH(POPMAIIUIO,
CoZlepKalIytocsi B COOOINEHHUSIX CPEACTB MAacCOBOM HMH(pOpMAIUM, pecypcax
NHTepHeTa, HAYYHO-IOMYJIAPHBIX CTAThAX C TOYKHA 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IENSAX BBISBICHHUS OIIMOOYHBIX CYXIEHUA U (OPMHUPOBAHUS
COOCTBEHHOM MO3HIINH;
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yCTaHaBJIMBATh B3aUMOCBA3U MCKIY (baKTaMI/I 51 TGOpPICﬁ, HpI/I‘II/IHOﬁ U CIICACTBUEM
IIpHA aHaJInu3¢C HpO6JICMHLIX CI/ITyaHI/Iﬁ 1 00OCHOBaHHH IPUHAMACMBbIX pelﬂeHI/Iﬁ Ha
OCHOBE XMMHWYECKHUX 3HAHUM;

MMpCACTaBIIATh IMyTHu pCHICHUA rI100aIBHBIX HpO6JI€M, CTOAINX nepen
YCJIOBCUCCTBOM, U IICPCIICKTUBHBIX HaHpaBHeHI/Iﬁ Pa3BUTHA XUMHUYCCKUX TEXHOJIOTUH,
B TOM qUCJIC TEXHOJIOTUH COBPCMCHHBIX MaTCcpUuaIOB C pa3J’IH‘-IHOﬁ
(YHKIIMOHAJIBHOCTBIO, BO300OHOBIIIEMBIX HMCTOYHHUKOB CBIPhS, TEpepabOTKU H
YTUIN3AaIHUU IIPOMBIIIJICHHBIX W OBITOBBIX OTXOOI0B.

BoinyckHUK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

Gopmynuposams yeib UCCIE008AHUS, 8bLOSUSAMb U NPOBEPSIMb IKCHEPUMEHMATLHO
2UNOme3vl 0 XUMUYECKUX C8OLICEAX 8eujecme Ha OCHOBe UX COCMABA U CMPOeHUs, UX
CNOCOOHOCMU  6CMYNAmMb 6 XUMUYeCKUue peakyuu, o Xxapakmepe U HNpoOYKmMax
PA3TUYHBIX XUMUYECKUX PeaKyull,

CAMOCMOAMENLHO NAAHUPOBAMb U  NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C
cobnooenuem npasuil 0e30nacHou pabomol ¢ Gewecmeamu U 1a60pamopHuLIM
obopyoosamnuem,

UHmMepNpemuposams OaHHble O COCMAse U CMPOEHUU Beujecms, NOJYUEHHbIE C
HOMOWBIO COBPEMEHHBIX (PUSUKO-XUMUUECKUX MEMOO08;

ONUCLIBAMb COCMOAHUE INEKMPOHA 8 AmMoMe HA OCHOBE COBPEMEHHbIX KEAHMOB0-
MEeXaHUYeCKUx npeocmasieHutl 0 CMmpoeHuu amoma 01s 0OBACHeHUs pe3yibmamos
CNEeKMPAIbHO20 AHAU3A BeUeCm8,

Xapaxkmepuzoeams poib A30MOCOOEPAHCAUUX 2eMEPOYUKTIULECKUX COeOUHEHUL U
HYKJIEUHOBBIX KUCIOM KAK BANCHEUUUUX OUOIOSULECKU AKMUBHBIX BeUyeCm8;

NPOCHO3UPOBAMb BO3MOICHOCL NPOMEKAHUS OKUCIUMETbHO-80CCMAHOBUMENLHBIX
Peaxkyuil, 1exicauux 8 0CHo8e NPUPOOHBIX U NPOUIBOOCMBEHHBIX NPOYECCO8.

2. Conep:xaHue y4eOHOI0 NpeaMeTa.

OCHOBBI OPraHu4YeCcKoil XUMHH

[losiBneHne w© pa3BUTHE OpPraHUYECKOM XWUMHMM Kak Hayku. [Ipeamer
OpPraHUYEeCKONM XUMHU. MECTO W 3HAYEHHE OpPraHU4YeCKOM XUMHM B CHUCTEME
€CTECTBEHHBIX HayK. B3auMOCBsI3b HEOPraHMYECKUX U OPTaHUYECKUX BEILECTB.

XHUMHUYECKOE CTPOCHUE KAK MOPAIOK COCIUHEHHUSI aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XUMHUYECKOTO  CTPOCHUS
Oopranumyeckux coenuHeHuii A.M. bytiaepoBa. YTJIepOIHBIM CKEIET OpraHuyYeCcKOn
MOJIEKyIbl. KpaTHOCTP XMMHUYECKOM CBSI3U. 3aBUCUMOCTH CBOMCTB BEHIECTB OT
XUMHUYECKOTO CTpoeHus MojeKky. M3omepus u uzomepsl. [loHstue o pyHKIIMOHATIBHON
rpynmne. [lpuHnunel kiaccuUKaluu OPraHUYECKUX COCAMHEHUU. MexayHapoaHas
HOMEHKJIaTypa U IPUHIIUIBI 00pa30BaHMs HA3BAHUIM OPraHUYECKUX COSAMHEHM.

Knaccudukanuys u 0COOEHHOCTH OPraHNYECKUX peakiuil. PeakiimoHHbIe IIEHTPHI.
[lepBoHauasbHblE MOHATHS O TUNAX W MEXAHU3Max OPraHUYECKUX PpPEaKIUM.
['oMonuTHUEeCKUI U TETEPOJMTUYECKUU pPa3pblB KOBAJCHTHOM XHWMHYECKOM CBS3H.
CBoOOMHOpaAVKATIBHBIM U MOHHBIA MeXaHU3MbI peakiuu. [lonarue o Hykieodpune u
ANEeKTpoduIIe.
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AJKaHbl. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa. Sp3—
rudpuauzanus opouTaneit aromoB yraepoja. ['omonornueckuii psin 1 oomas popmyina
ankaHoB. (CucremMarndeckas HOMEHKJIATypa ajlkaHOB M paaukanoB. HM3omepus
yIIepoAHOro ckesera. GU3NYECKHE CBOMCTBA ajJKaHOB. 3AKOHOMEPHOCTH M3MEHEHUS
¢u3nueckux  CBOMCTB. XHMMHMYECKHE CBOWMCTBAa  alIKaHOB: TraJIOT€HUPOBAHUE,
NETUAPUPOBAHUE, TEPMHUUYECKOE PAa3N0XKEHUE, KPEKUHT KakK CHoCOObl MOJy4eHUs
BOXHEUIINX COCAUHEHUN B OPraHUYECKOM CHHTE3€. [ OpeHue aJKaHOB KakK OAWH W3
OCHOBHBIX UCTOYHHMKOB TEIJIa B MPOMBIIICHHOCTH U ObITY. M30Mepu3anus kak crnocod
MOJTy4eHHUSI BBICOKOCOPTHOTO OeH3MHa. MexaHW3M peakiuu CBOOOTHOPAIUKAIBEHOTO
3amemienns. [lomydyenme ankanoB. Peakunumsa Bropuma. Haxoxnenwe B mpupone u
MIPUMEHCHUE AJIKAHOB.

[Muknoankanel. CTpoeHue MOJeKyn HuKjIoankaHoB. OOmas  dopmyna
LUKJI0aNKaHOB.  HoMmeHkiarypa  nukioankaHoB.  M3omepuss — UIUMKIOQIKAHOB:
YIIEPOJHOTO CKEJIeTa, MEXKKJIaccoBasi, MPOCTpPaHCTBEHHAs (yuc-mpanc-u3oMepus).
Cneunduka CBOMCTB IMKIOAJIKAHOB C MaJbIM pa3MepoM Iukia. Peakiuu
IIPUCOEIUHEHHUS U PAJUKAIBHOIO 3aMELICHHUS.

AJIKEHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbI STHICHA. SP°-
rudpuau3anms opouTaied aToMoB yriaepoja. G- U T-CBA3U. | OMOJIOrMUecKUui psin U
obmast popmyna ankeHoB. HomeHknatypa ajikeHoB. M3omMepusi alKeHOB: YIJI€pOIHOIO
CKeJleTa, TMOJOXKEHUs KpaTHOW CBsI3W, MNPOCTPAHCTBEHHAs (yuc-mpaHc-u3oMepus),
MexKkiaccoBas. @Du3nMyeckue CBOWCTBA ajKeHOB. Peakiuu  31eKTpodUILHOTO
NPUCOCIWHEHUA KaKk  crnoco®  TodydeHHs  (PYHKIIMOHAIBHBIX  MPOU3BOJHBIX
yraeBoaopoaoB. [IpaBuno MapkoBHMKOBA, €ro 3JeKTPOHHOE 0OOcHOBaHue. Peakiuu
OKHCJIEHUsS H nojguMmepusanuu. IlonumdThiieH Kak KPYNHOTOHHAXHBIM ITPOAYKT
XUMHUYECKOTO MPOU3BOACTBA. [IpoMbIlIUIEHHBIE U JTaOOpAaTOPHBIE CIIOCOOBI MOTYYSHUS
ankeHoB. [Ipasuno 3aiyesa. IlpuMeHeHNE AJIKEHOB.

Ankaauensl. Kiaccudukanus ankagdeHOB IO B3aUMHOMY PaCIO0XEHUIO
KpaTHBIX CBsi3ed B MoJiekyjie. OCOOEHHOCTH AJIEKTPOHHOTO W MPOCTPAHCTBEHHOTO
CTPOCHHUS CONPSIKEHHBIX ayikagueHoB. Oomas popmyna ankaaueHoB. Homenkinarypa u
n30Mepusl ankaaueHoB. PU3MYECKUE CBOMCTBA AKAaJUECHOB. XHMMHUYECKHE CBOKCTBA
aJIKaJIMCHOB: PEAKIIUU MPUCOETUHEHUs (TUAPUPOBAHUE, TAIOTCHUPOBAHNUE), TOPEHUS U
nonumepusarnuu. Bximag C.B. JlebeneBa B ModyuyeHHE CHHTETHYECKOrO KaydykKa.
Bynkanuszanus kayuyka. Pe3auna. MHoroo0pasue BUIOB CHHTETHUECKUX KaydyyKOB, UX
CBONMCTBA U IpuMeHeHue. [lonyyenue ankaaneHos.

AJIKMHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl alleTHIICHA.
Sp-rubpuan3aius opOuTtaneii aToMoB yrieponaa. ['OMONOTHYECKUW psig U 0oOImas
dopmyna anxkuaoB. Homenknatypa. M3omepus: yriepoaHOro cKeleTa, MOJOKCHHS
KpaTHOM CBSI3M, MEXKIAaccoBas. @DOU3NMYECKHME CBOMCTBA AJKMHOB. XHWMHUYECKHUE
CBOMCTBA QJIKMHOB: PEAKIUU MPUCOSAMHEHUS KaK CIOCO0 MOJYYCHHS MOJUMEPOB U
OpYyTUX TOJIE3HBIX NPOAYKTOB. Peaxyuu 3amewenusi. ['OpeHHE aleTWIEHa Kak
UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUJIAMEHM IS CBApKUM M PE3KH METaJJIOB.
[Tonyuenue areTuieHa TUPOJIU30M MeTaHAa W KapOugHbIM MeToaoM. [IpumeHeHue
aleTUJICHA.
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Apenbl. Hcmopus omkpeimus 6enzona. COBpEeMEHHBbIE MpPEACTaBICHUS 00
AJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOEHUM OeH3osa. M3omepus U HOMEHKIaTypa
romosioroB Oenzona. OOmas ¢opmyna apeHoB. dusmyeckue cBoiicTBa O€H30IA.
XUMHUYECKHE CBOMCTBA OEH30J1a: peaKIuu EKTPODUIBLHOTO 3aMelIeHHs (HUTPOBaHUE,
raJIOTEHUPOBAHKE) KaK CIOCOO MONYYEHUS! XMMUYECKUX CPENICTB 3alIUThl PACTCHUM;
MPUCOEIMHEHNS  (THOPUPOBAHHME,  TaJOT€HUPOBAHUE)  KaK  JOKA3aTeJbCTBO
HENpeJenbHOro Xapakrtepa Oen3ona. Peakuus rtopenus. [lomydenue Oensona.
Ocobennocmu Xumuyeckux coucms moayona. BzauMHoe BIUSHUE aTOMOB B MOJIEKYJIE
tonyosa. Opuenmayuonnvie 3¢ghgekmvl 3amecmumeneu. lIpuMeHEeHUE TOMOJIOTOB
OeHsora.

Crouptel. Knaccudukanus, HoMeHKIaTypa cnupToB. ['oMonormueckuit psng u
oOmas Gopmyna MpeAeNbHBIX OJHOATOMHBIX CHUPTOB. M3oMepusa. Pusnueckue
CBOWCTBAa TMPEACIbHBIX OJHOATOMHBIX CHUPTOB. BomopomHas cBI3p MexAy
MOJIEKYJIaMU U €€ BIUSHUE Ha PU3NYECKHUe CBOMCTBA CIUPTOB. XMMUYECKHUE CBOMCTBA:
B3aMMOJICUCTBHE C HATPUEM KakK CIOCOO YCTAaHOBJICHHUS HATUYHS THAPOKCOTPYIIIIBI, C
raJIOTEHOBOJIOPOJaMH  KaK  CIOco0  TOJIy4eHHsS  pacTBOPUTENEH, BHYTpU- U
MEXKMOJIEKYJIsIpHas. Jeruapartanusa. Peakuuss TropeHus: CHUPThl KakK TOIUIMBO.
[Toy4yenue 3TaHomNa: peakius OpOKEHUs TIIFOKO3bI, TUApaTaius sTuiieHa. [Ipumenenue
METaHOJIa U 3TaHoJIa. DU3NOIOTUYECKOE IEWCTBAE METAHOJIA U ITAHOJIA HA OPTaHU3M
YelIoBEKAa. OTWICHITIMKOJIb W TJIMLEPUH KaK MPEACTABUTENN  NPEIEIbHBIX
MHOT0aTOMHBIX cOUpPTOB. KauecTBeHHasi peakiusi Ha MHOTOAaTOMHBIE CIUPTHI U €€
IIPUMEHEHUE [JI1 PACIO3HABAHMS TJIMUIEPHHA B COCTABE KOCMETHYECKHUX CPEICTB.
[IpakTHUyeCKO€E MPUMEHEHUE ATUIIEHTJIMKOIIS U TIINLEPUHA.

®enos. CtpoeHue Mosekyibl (heHona. BzauMHoe BiIusiHHE aTOMOB B MOJIEKYJIE
denona. dusznueckre cBoicTBa GeHosia. XUMUYECKUE CBOWCTBA (PEakluu ¢ HATPHUEM,
TUAPOKCUIOM HaTpus, 6poMom). [lonyuenue penona. [Ipumenenne penona.

Anpaerunbl U KeToHbl. Krnaccudukamusi anpaerusioB u ketoHoB. CTpoeHue
OPENENbHBIX  albJETMI0B.  OJEKTPOHHOE M IMPOCTPAHCTBEHHOE  CTPOCHUE
KapOOHWJIbHOW Tpynmbl. ['oMosioruueckuii psig, obmas Gopmyna, HOMEHKIATypa H
U30MEpHs PEAEIbHBIX alIbIeTU0B. PU3NYECKUE CBOKMCTBA MPEAECIbHBIX AJIbJIETHIOB.
XHUMUYECKHE CBOWCTBA MpPEAETbHBIX alIbJACTUAOB: TUAPUPOBAHUE; KayE€CTBEHHBIE
peakuuy Ha  KapOOHWIbHYIO Tpynmy (peakiusi  «CepeOpsHOro  3epkajay,
B3aumojieiicteue ¢ ruapokcuaom memu (1)) m ux mpumeHeHue Ui OOHApYKCHHUS
npeAebHBIX albJACTHIOB B IPOMBIIIJIEHHBIX CTOYHBIX BoAax. [loydenue mpeaenbHbIX
albJACTUIOB: OKHCJIEHUE CIHUPTOB, TuapaTanus areTuieHa (peakuus Kydepona).
TokcuyHoCTh anbaerufoB. [Ipumenenue Qopmanpieruia v aneTaibaeruia. ALETOH
KaK IpeacTaBUTeNlb KETOHOB. CTpoeHue MOJIeKyJibl aneToHa. OCOOEHHOCTH peaKIuu
OKHCJIeHHs aneToHa. [I[puMeHenue aneroHa.

Kap6onoBsie kucnotel. Kinaccudukarus 1 HOMEHKJIATypa KapOOHOBBIX KHUCIIOT.
CrpoeHue TmpenenbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIILHOM Tpyniibl. ['oMoorudeckuit psa u oormas
dbopmyna mpeneabHbIX OJMHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DU3NYECKHE CBOWCTBA
MIPEACIIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMUYECKHUE CBOMCTBA MPEETHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT (pEeakIuu C METaulaMH, OCHOBHBIMU OKCHJAMH,



MynuyunanoHoe asmoHomHoe 06weobpasosamenvroe yupesxcoerue «JIuyei Ne 7y

OCHOBAaHMSIMU M COJSIMU) KakK TIOJATBEPXKACHHE CXOJCTBA C HEOPraHUYECKUMHU
kuciotamu. Peakuus stepudukanuu u ee oOpaTuMocTh. BnusiHue 3amectureneil B
YIIEBOJAOPOIHOM PajIMKajle Ha CHIIy KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMHUYECKUX
CBOMCTB MYypaBbUHOM KHUCIIOTHL. [loiydeHue npeaenbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJIEHUE AJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, allbJeTUA0B. Baxnelmue
MPEACTaBUTEM KapOOHOBBIX KHCIIOT: MypaBbHHAs, YKCYCHas u OeH3olHas. Bwicmue
MpelebHBIE W HEMpeAelbHbIE KapOOHOBBIE KHCIOTBL. Onmuueckas u3omepusi.
Acummempuueckuti amom yenepooa. IlpumeHenne kapOOHOBBIX KHCIIOT.

Cnoxnple 3¢upsl u xupbl. CTpoeHHE W HOMEHKJIATypa CIOXKHBIX 3()HpOB.
MexkiaccoBast n3oMepus ¢ KapOOHOBBIMH KHCT0TaMH. CIIOCOOBI MOTYyUEHHUS CIIOKHBIX
a¢pupoB. O6patuMocTh peakuuu sTepudukanmu. [IpumeHeHHne CIOXKHBIX 3(UPOB B
NUIIEBON U map(roMepHO MPOMBIIIIIEHHOCTH. JKUPBI KaK CIIOXKHBIE 3(DUPHI TIUIEPUHA
U BBICHIMX KapOOHOBBIX KHCJIOT. PacTurenbHble M KMBOTHBIE JKHUPBI, UX COCTaB.
@dusnyeckue CBOWCTBA KUPOB. XUMHUYECKHE CBOMCTBA KHUPOB: THUIAPUPOBAHUE,
OKHuCJIeHHUE. [ MapOoau3 Uilu OMBIJICHUE KUPOB KaK CIIOCO0 MPOMBIIIIIEHHOTO TOTyYeHHUS
CoJIel BBICHIMX KapOOHOBBIX KUCIHOT. [IpumeneHue xupoB. Mbpu1a Kak COJU BBICIIUX
KapOOHOBBIX KUCIOT. MoroII1e CBOMCTBA MbLJIa.

VYrnesonpl. Knaccudukanus yrieBojoB. Ouzndeckue CBOMCTBA M HAXOXKIICHUE
YIJIEBOJOB B mpupoje. [rokKo3a kak anbIeruJoCHupT. XHUMHUYECKHE CBOKCTBA
TJIFOKO3BI: ayuiuposanue, aiKuiuposaxue, CIMPTOBOE M MOJOUYHOKHUCIOE OpOXKEHHUE.
DKCNEPUMEHTAIbHBIEC J10KA3aTEIbCTBA HAIWYWS aJbJICTUIHOW W CHUPTOBBIX T'PYNIl B
rmoko3e. llomyuenue ratoko3bl. @Ppykmosza Kak uzomep 2nwokosvl. Puboza u
oe3zokcupuboza. Baxneillmume nucaxapuibl (caxaposa, J1aKkmosa, Maibmosd), WUX
cTpoeHne u (usmyeckue cBoicTBa. [maponus caxaposbl, J1aKmo3vl, MalbmMOo3bl.
Kpaxman u nemitono3a kKak OHOJIOTMYECKHE TOJMMEpPhl. XUMHUYECKHE CBOWMCTBA
Kpaxmana (TUApOJIN3, KaueCTBEHHAs] PEeaKIus ¢ WOJ0M Ha Kpaxmasl U €€ MPUMEHECHHE
JUIsT OOHApyKEHHUsT Kpaxmaja B TMPOAYKTaX NHUTaHUs). XHUMHYECKHE CBOICTBA
IEJUTIONIO3bl:  TUIpONu3, oOpa3oBaHWe CIHOXKHBIX 3dupoB. [lpumenenue wu
Ouonoruyeckasi posib yriieBojoB. OKHCIIEHHUE YTIEBOJOB — UCTOYHUK SHEPTUH >KUBBIX
opranu3mMoB. [loHsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukanus OpraHUYeCKUX COCAMHEHUN. ['eHeTHueckas CBsS3b MEXKIY
KJIACCaMHM OPraHUYECKUX COCIUHECHUMU.

Awmunsl. [lepBuuHble, BTOpu4HbIe, TpeTUuHble aMuHbl. Knaccudukanus aMUHOB
0 TUMY YIVIEBOJOPOJAHOTO paAvKaIa U YUCIY aMUHOTPYIII B MOJIEKYJE. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHUE MPEEIIbHBIX aMUHOB. DU3NUecKkre CBOMCTBAa aMHHOB.
AMUHBI KakK OpPraHUYE€CKHE OCHOBAaHMS: PEAKUUM C BOAOM, KUCIOTamMu. Peakuus
ropeHus. AHWINH KaK NPEeACTABUTENIb apOMAaTHYECKUX aMUHOB. CTpOCHHME aHWJIMHA.
[IpuumHBl OCA0JIEHUST OCHOBHBIX CBOMCTB aHWJIMHA B CpPaBHEHUHM C aMHUHAMU
MPEEIIBHOTO PsAla. XUMMHYECKHE CBOWCTBA AHWIMHA: B3aUMOJICVCTBHE C KHCJIOTaMHU,
OpomMHON BOAOH, okucieHue. [lomyuyeHue aMUHOB AalKWUJIMPOBAHMEM aMMHUaKa U
BOCCTAHOBJIICHUEM  HUTPOINPOU3BOJHBIX  YIVIEBOAOPOAOB.  Peakumst ~ 3uHUHA.
[Ipumenenre aMUHOB B (hapMaIieBTUUECKON MTPOMBIITUICHHOCTH. AHUIUH KAK Cbipbe Oils
npou3800cmea anunuHogvlx kpacumenet. Cunmesvl HA OCHO8E AHUTUHA.
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AmuHokuciOTe U Oenku. CoctaB U HOMeHKiatypa. CTpoeHHEe aMHUHOKHCIIOT.
l'omonoruueckuit  psii  NpeaeibHBIX  AMUHOKUCIOT.  M30omepusi  npedenbHbix
amunoxuciom. OU3NUecKue CBOMCTBA MPENEIbHBIX AMUHOKHCIOT. AMHUHOKHUCIIOTHI KaK
amporepHble opraHmyeckue coeauHeHus. CuHre3 mnentunoB. llenTuaHas CBA3b.
buonornyeckoe 3HaueHue a-aMUHOKUCIOT. OONacTH TPUMEHEHUS aMUHOKHUCIIOT.
benku kak npupoansie OuonosuMmepsl. CoctaB U cTpoeHHE OenkoB. (OcHosHble
aMuHOKuUciomyl, obpasyiowue Oenku. XUMUYECKHE CBOMCTBA OEIKOB: THUIPOJIU3,
JieHATypalys, KadecTBeHHbIC (IBETHBIE) peakiuu Ha Oenku. [IpeBpamieHus OenkoB
MU B opraHu3Mme. buonornyeckue GyHKIMHM OCNKOB. Jlocmudicenuss 6 u3ydeHuu
cmpoenusi u cunmesa 6enKos.

Asomcooeporcawue 2cemepoyukiuyeckue coeourenus. Iluppon u nupuoum:
9NEKMPOHHOE CMpOeHUe, apoOMAMUYecKutl XxXapakmep, paziudue 6 NposeIeHUU
OCHOBHBIX ceoucms. Hykneunogvie kuciomsl: cocmag u cmpoenue. CmpoeHue
Hykneomuoos. Cocmag Hykneunogvix kuciom ([{HK, PHK). Ponb HyK1eunogvix Kuciom
8 JHCUZHEOEeSIMENbHOCIU OP2AHUMOB.

BricokomoliekyisipHble coequHEeHNs. OCHOBHBIE MMOHATHS BBICOKOMOJIEKYJISPHBIX
COCAMHEHU: MOHOMEp, MOJHMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUH.
Knaccudukanus nonmimepoB. OCHOBHBIE CIIOCOOBI MOTYYEHUS BBHICOKOMOJIEKYIISIPHBIX
COCMHEHUI: PEaklu MOJUMEepU3aluy U MnojukoHaeHcanuu. CTpoeHue U CTPYKTypa
MOJIMMEPOB.  3aBUCHUMOCTh  CBOMCTB  MOJUMEPOB  OT  CTPOEHUS  MOJIEKYIL.
TepMmomiacTUYHBIE M TEPMOPEAKTUBHBIE TONUMEDPHL. [Iposodsawue opeanuueckue
noaumepwl. Komnozumnvie mamepuanwl. llepcnekmugvl ucnonb308aHus KOMNO3UMHBIX
mamepuanos. Kinaccudukanus BosokoH. CuHtreTnyeckue BosiokHA. [lommadupHble u
MOoJMaMUJIHbIE BOJIOKHA, HX CTpO€HHe, CBoMcTBa. I[lpakThueckoe HCHOJIb30BAHUE
BOJIOKOH. CunmemuuecKkue WIeHKU: U30JaAYyus Ol NPOB0008, MeMOpauvl OJisl
onpecHeHusi 00bl, 3aujummusle NIAeHKU OJi A8MOMOOUNEl, NIACMbIPU, XUpypeuieckKue
nossazku. Hoevle mexHonocuu OanvbHeliule2o0 COBEPUIEHCNBOBANUSL  NOJUMEPHBIX
Mamepuanos.

Teopernyeckue 0CHOBbI XUMHHU

Crpoenue BemiectBa. CoBpeMEHHass MOJI€NIb CTpOE€HUsA aroma. Jlyanusm
anekTpoHa. Keanmoevie uyucna. PacnpeneneHue 3JIEKTPOHOB IO AHEPreTUYECKUM
YPOBHSIM B COOTBETCTBUHM C MPHUHIIUIIOM HAUMEHBIIEH PHEPruu, MpPaBWIOM XYHJA U
npuniunoM Ilaymu. OcoOEHHOCTH CTpOEHUsI SHEPreTUYECKUX YpoBHEH aTomoB d-
AJIEMEHTOB. OJEeKTpOoHHas KoHburypamuss artoma. Kiaccudukanus XUMHUYECKUX
3JIEeMEHTOB (S-, P-, d-amemenThl). OCHOBHOE M BO30YXKICHHBIC COCTOSIHHSI aTOMOB.
Banentneie osnektponbl. Ilepuoanueckas cucremMa  XMMHUYECKHX  AJIEMEHTOB
J.N. MenneneeBa. @usnueckuid cmbica [lepuogmueckoro 3akona JI.M. Menneneena.
[IpyynHBl ¥ 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M WX COCIUHECHUU IO
nepuojaM W rpynmnaMm. MUpOBO33peHUYECKOE€ M HaydyHoe 3HadyeHue [lepmoamueckoro
sakona J[.U. MenneneeBa. [lpocnoszer  J[.U. Menoeneesa. Omxpvimue  HOBbIX
XUMUYECKUX DTIeMEHMO8.

DJIeKTpOHHAs  NpUpoAa XUMHUUYECKOW  CBS3U.  OJEKTPOOTPULIATEIBHOCTD.
KoBanenTHas cBs3b, €€ pPa3sHOBUIHOCTH U MEXaHU3MbI oOpa3oBaHUsA (OOMEHHBIM U
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JOHOPHO-aKIenTopHbIi). MoHHas cBsi3b. Metammueckas cBsi3b. BogopoaHasi CBsI3b.
Medicmonexynsaphvie 83aumo0etcmsus.

Kpucrammmueckue u amop@Hbie BemiecTBa. TUIBI KPUCTAUIMUECKUX PEIIETOK
(aToMHasi, MoOJEKyJIspHas, HWOHHAs, METaInYecKas). 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEIIECTBA OT THUMAa KpUCTAUIMUecKo pemieTku. [IpuuuHbl MHOTOOOpasus
BemiecTB. COBpPEMEHHbBIE TMPEJCTABICHUSI O CTPOCHUU TBEPABIX, KUIKUX U
ra3o00pa3HbIX BEIIECTB. /KuoKue Kpucmannol.

XUMUYECKHE peakiuu. ['OMOreHHble U TeTeporeHHbie peakinuu. CKOpOCTh
pEeaKIny, €€ 3aBUCUMOCTD OT Pa3IUYHBIX (PaKTOPOB: MPUPOIBI PEATUPYIONINX BEIIECTB,
KOHIICHTpAIlMK pEarupyronmx BemecTB, Temneparypsl (mpaBuio Baxt-I'odda),
IJIOIIA PEAKIMOHHOW MOBEPXHOCTH, HAIMYMS KaTaau3aTtopa. DHEPTUsl aKTUBALIUH.
Axmueuposannwviii komniexc. Karamuzaropel u Katanu3. Ponb KaTaaum3aTOpoB B
IPUPOJIE U MPOMBIIIEHHOM MPOU3BOICTBE.

llouamue 06 sumanvnuu u sumponuu. Ouepeusi Tudbbca. 3axon T'ecca u
cienctBus u3 Hero. TeruioBble dPGEKThl XUMUUYECKUX peakiuil. TepMOoXUMHUUYECKHe
ypaBHeHusi. OOpaTuMocTh  peakiuil. Xumuueckoe paBHOBecue. (CMelieHue
XUMUYECKOTO PAaBHOBECHSI TOJI JCHCTBHEM PpA3IMUHBIX (DAKTOPOB: KOHIIEHTpAIUU
peareHTOB WJIM IMPOAYKTOB pEaKUuu, [aBJI€HUs, TemmnepaTypbl. Poib cmenieHus
PaBHOBECHS B TEXHOJIOTHYECKHX MPOLIECCAX.

Hucnepcuble cucteMbl. Konnouonvie cucmemvl. VICTUHHBIE  PacTBOPHI.
PactBopenue kak guanko-xumudeckuid nponecc. CrnocoObl BeIpaXXKeHUsI KOHLIEHTPAuU
pPacTBOpPOB: MaccoBasl JOJII PACTBOPEHHOTO BEIIECTBA, MOJAPHAA U MOJANbHAA
Konyenmpayuu. Tump pacmeopa u mumposaHue.

Peakuun B pacTBOpax »dJeKTpoiauToB. KauecTBeHHbIE peakiMd Ha HOHBI B
pactBope. KuCIOTHO-OCHOBHBIE B3aUMOJEUCTBHS B pacTBOpax. AMODOTEpPHOCTS.
Honnoe npoussedenue 600vl. Booopoomwiii noxaszamenv (pH) pacmeopa. T'mpponus
coJieii. 3HAUEHHE THUIPOJIM3a B OMOJIOTMUECKMX OOMEHHBIX mpoleccax. [Ipumenenue
TUAPOJIM3a B IPOMBIILIEHHOCTH.

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU B MPUPOJIC, MPOU3BOJICTBEHHBIX
poleccax M KU3HEACATEIbHOCTU OPraHu3MOB. OKUCIUMENTbHO-80CCMAHOBUMENbHbLLL
nomenyuan cpeowvl. /Juacpamma Ilyp6s. TloBenenue BeIIECTB B Cpelax C pa3HbIM
3HaueHneM pH. MeToasl 3IEKTPOHHOTO W 3IEKMPOHHO-UOHHO20 — OanaHca.
lanpBaHnueckuii  daeMeHT. XUMHUYECKHME HUCTOYHUKH Toka. CmanoapmHblil
8000p0oOHbILL 271eKkmpo0. CmanOaApmHublil 2J1eKMPOOHbIL nomeHyuanl cucmemsl. Pso
CMAHOAPMHBLIX ~ IIEeKMPOOHbIX — nomenyuanos.  Hanpaenenue — oxuciumenbHo-
B80CCMAHOBUMENLHBIX  peakyuu. DIJIEKTPOJIU3 PACTBOPOB U  PaCIJIaBOB  COJIEH.
[IpakTueckoe  TPUMEHEHHE  DJICKTpOJM3a  JJIs  TOJYYEHHMS  IIEJIOYHBIX,
HIEJIOYHO3EMETBHBIX METAIUIOB U alfoMUHMs. Koppo3us MeTamioB: BHIBI KOPPO3HH,
CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3UH.

OCHOBBI HEOPTraHNYECKOH XMMHUH
O6mast xapaktepuctuka diemMeHTOB |A—IlIA-rpynm. Oxcuapl ¥ TEPOKCHIBI
HaTpus W Kanud. Pacrno3HaBaHue KaTMOHOB HaTpusi W Kanus. Conu Hatpus, Kajius,
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KaJbllMg U MarHus, UX 3HaY€HUE B MPUPOJIE U KU3HU YeloBeka. JKecmrxocmb 6006l U
cnocodwl ee ycempanenus. Komnnekchvie coeounenus antoMunus. AnomMocuiukamal.

Metamner  IB-VIIB-rpynn  (Menb, muHK, XpoM, wapranen). OcoOGeHHoCTU
cTpoeHus aromoB. OOmme Qusnyeckue W XUMHUecKHe cBoicTBa. [lomydeHue wu
npuMeHeHre. OKCUIbl U TUIPOKCHJIBI 3TUX METAJUIOB, 3aBUCUMOCTh UX CBOWCTB OT
CTENEHU OKHUCIEHUs 3ieMeHTa. Baxuelmue comu. OKUCIUTENbHBIE CBOMCTBA COJEH
XpOMa ¥ MapraHiia B BBICIIEH CTENEHU OKUCIEHUs. Komniexcnvle coeounenus Xxpoma.

OOmast xapakrepucthka 35eMeHTOB |VA-rpynnel. CBolcTBa, NOJIy4eHHE U
npumeHenue yriasg. CuHHTE3-ra3 Kak OCHOBAa COBPEMEHHOW MMPOMBILUIEHHOCTH.
AKTUBUPOBaHHBIA yroyib Kak aacopOeHT. Hanocmpyxmypwvl. Muposvie docmudicenus 8
obracmu co30aHusi HAHOMAMeEPUanIo8. INeKMPOHHOE CMPOEHUe MOJEK)Ibl Y2apHO20
easa. llonyuenue u npumenenue yeaprnoz2o 2aza. bHUOJIOTAYECKOE JTEUCTBUE YTrapHOIO
raza. KapOunpl kanblusi, aqioMUHUAS U Kene3za. KapOoHaTel W ruapoKapOOHATHI.
Kpyzoeopom yanepooa 6 ocusoii u Hedcusou npupooe. KadecTBeHHass peakuusi Ha
kapOoHaT-nuoH. PU3NUEeCcKue U XUMUYECKHUe CBONCTBA KpeMHUA. CUIaHbl U CUJTMIIUIBI.
Oxcun kpemuus (IV). KpemuueBbie KuciaoTel U ux coiid. CUIUKATHbIE MUHEpAJIbl —
OCHOBAa 3€MHOM KOpBI.

O6mast xapakrepuctuka 3yeMeHToB VA-rpynnbl. Hutpuasl. KadecTBenHas
peakius Ha HOH aMMOHMS. A3O0THas KHUCIOTa Kak OKWUCIUTENb. Hutparsl, ux
¢uznueckue W XUMUYECKHE CBOWCTBa, mpuMeHeHue. CBOHCTBA, MOJIYYEHHE H
npumeHenue ¢ocdopa. Dochun. Dochopubie u nOIUPOCPOPHBIE  KHUCIOTHI.
buonoruueckas pons dhochatos.

OO6mast  xapakrtepuctuka d37eMeHTOB  VIA-rpynmbel.  OcoOble  cBOMCTBa
KOHLIEHTPUPOBAHHOW CepHOM KUCHOThl. KadyecTBeHHblE peakiuu Ha Cyabhun-,
cynbuT-, U CynbdaT-uoHBI.

O6mas xapaktepuctuka 31eMeHToB VIIA-rpynmel. OcobenHoctu xumun Gropa.
l"anoreHoBOIOPOABI M MX MOJy4YEHHE. ['amOreHOBOJAOPOAHBIE KHUCIOTHI M HX COJIH.
KauecTBeHHbIE peaklMM Ha TrajloreHu]-uoHbl. Kuciopoacoaepskaiiue cOeAUHEHUS
xjopa. [IpuMeHeHre rajoreHoB U X BaXKHEMIIUX COCAMHEHUN.

bracopoonvie caswvi. [lpumenenue 6.1a20pooHbIX 2A308.

3aKOHOMEpPHOCTH B HW3MEHEHHM CBOWCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCMHEHUM, BBICIIIUX OKCHUJIOB U TUIPOKCHUIOB.

N nentudukaiius HEOPraHMYECKUX BEIIECTB U HOHOB.

XHUMHS H )KU3Hb

Hay4nbie MeToabl TO3HAHUS B XUMUU. VICTOUHUKH XUMHUYECKON HMHGOpPMAIIUH.
ITouck uHpOpMaUy MO Ha3BaHUAM, HISHTUPUKATOpPaM, CTPYKTYPHBIM GopMyliaMm.
XUMHWYECKAN aHAIN3, CUHTE3, MOJICIIMPOBAHNE XUMUYECKHUX MTPOLIECCOB U SIBJICHUM KaK
METO/Ibl HAYYHOTO MO3HaHUS. Mamemamuueckoe MOOeIuposanue npoCcmpaHCmeeHH020
cmpoenusi Moaekyl opeanuyeckux eewjecms. (CogpemenHvle @OUIUKO-XUMUYECKUE
Memoobl YCMAHOBIeHUsL COCMABA U CMPYKMYPbl 8eUiecma.

Xumus u 310poBbe. JIekapcTBa, hepMEHTBI, BATAMUHBI, TOPMOHBI, MUHEPAIHHBIC
Bojbl. [IpoOiiemMbl, cBSI3aHHBIC ¢ IPUMEHEHUEM JISKAPCTBEHHBIX MpenapaTtoB. Bpeaabie
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OPUBBIUKK U (AKTOPBI, pa3pylIatoniue 3J0pOBbe (KypeHUe, yIoTpeOsIeHHe aaKorods,
HapkomaHusi). ParmonanbHoe nutanue. [lumessie 106aBku. OCHOBBI MUILEBONW XUMUHU.

Xumus B meauiHe. Pazpabotka nekapcTB. XUMHUECKHE CEHCOPBI.

XUMHS B MMOBCEAHEBHOU XU3HU. MoOOIIME U YUCTAIIUE CPEACTBA. PenesieHTsl,
uHcekTumabl. CpeicTBa JMYHOM TUTHEHbI U KocMmeTHku. [IpaBuna Oe3zomacHoi
paboThl C €IKWMH, TOPIOYMMHU U TOKCUYHBIMU BEIECTBAMH, CPEACTBAMH OBITOBOI
XUMUH.

XuMusl U CEIbCKOE XO034MCTBO. MUHEpalibHble U OPTraHUYECKUE YAOOpPEHUS.
CpencTBa 3aIuThl paCTEHUN.

XuMHsT B MPOMBINUIEHHOCTH. OOIIue MNpeacTaBieHUsT O MPOMBIIUIEHHBIX
cnoco0ax MOJyYEeHHs] XMMHYECKMX BEIIECTB (Ha NpHUMEpPE IMPOM3BOJICTBA aMMHAKa,
cepHoi kucnotThl). [IpombinieHHas opranuyeckas xumus. CeIpbe JJI1 OpraHU4YeCcKOM
npoMblllUIeHHOCTH. [IpoGiemMa oTx0q0B W moOOuHBIX mpoaykToB. Haumbonee
KPYITHOTOHHAXXHBIE IIPOM3BOJCTBA OPraHUYECKUX COECAMHEHUH. YepHas W LBETHas
MeTtauryprus. CTEKI0 U CUIIMKATHAs IPOMBILIEHHOCTb.

Xumus U 3HepreTuka. IIpupoaHsle HCTOUHUKM yriieBonopoaos. [Ipupoansiil u
HOMYTHBIH HEPTSIHOW Ta3bl, MX cocTaB U wucnonb3oBaHnue. CocraB HedpTH U ee
nepepabotka. Hedrenpoaykrsl. OxtaHoBoe umciio OeH3uHa. OXxpaHa OKpyXarouieu
cpenbl  Opu  HeTenepepadOTKE M TPAHCHOPTUPOBKE  HE(PTENPOIYKTOB.
AJbTEpHATUBHBIE HCTOYHUKH SHEPTUU.

Xumus B crpoutenberBe. LlemenT. beron. [lon6op onTuManbHBIX CTPOUTENBHBIX
MAaTEPHUAJIOB B PAKTUYECKON IEATENBHOCTH YEJIOBEKA.

XUMHSIT ¥ 3KOJIOTHS. XHUMHYECKOE 3arps3HCHUE OKPYKAIOWIEH CPEeapl U €ro
nocnencteus. OxpaHa ruapocdepbl, MOUBBL, aTMocdepbl, ¢Guopsl U (ayHbl OT
XUMHYECKOT0 3arpsA3HEHUS.

THIbI pacyeTHBIX 321a4:

Haxoxnenue MonekynspHOd (OpMyibl OpPraHMYECKOTO BEIIECTBA 10 €ro
IJIOTHOCTH M MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, WU IO
IPOJIYKTaM CrOpaHUsl.

Pacuetsl MaccoBoO# 1011 (Macchl) XUMUYECKOTO COETMHEHUSI B CMECH.

Pacuetrsl maccel (0ObeMa, KOJMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH
OJIHO U3 BEIIECTB IaHO B U30BITKE (MMEET MPUMECH ).

Pacuetrsl MaccoBol WM OOBEMHOM JOJIM BBIXOAA MPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOYKHOTO.

PacueTs! TermnoBoro 3dekra peakium.

PacueTbl 00bEeMHBIX OTHOIIIEHUH Ta30B MPU XUMHUECKUX PEAKIIUIX.

Pacuetsr macce (0OBeMa, KOTUYECTBA BEIIECTBA) MPOAYKTA PEAKIINU, €CITU OTHO
W3 BEUIECTB JAHO B BHUJE PACTBOPA C OIMPEICICHHOM MACCOBOM JIOJIEW PACTBOPEHHOTO
BEIIIECTBA.

IlepeyeHb NpakTU4YecKux padoor:

10 kaacce
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MynuyunanoHoe asmoHomHoe 06weobpasosamenvroe yupesxcoerue «JIuyei Ne 7y
IIpakTnueckast padora Ne 1. BolnogHeHre SKCIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«Peak1ioHHas crmocOOHOCTh BELIECTB B PACTBOPAX).

IIpakTnueckas padora Ne 2. CocraBieHue MOAENEN MOJIEKYIT YIIIEBOAOPOAOB.
IpakTnueckast padora Ne 3. [lonydeHne 3THIIEHA U OIBITHI C HUM.
IIpakTuyeckas padora Ne 4. [lonyuenue 6pomaTaHa.

IIpakTuyeckas padora Ne 5. [lomyueHue anerona.

IIpakTuyeckas padora Ne 6. [losydeHne ykCyCHOM KHACTOTHI.

IIpakTuyeckas padora Ne 7. [lomyueHue stunanerara.

IIpakTuyeckas padora Ne 8. Penienue s3kcnepuMeHTAIbHBIX 3a7a4 110 TEME
«Kucnopoxnconepsxamue opraHM4eCKre BEECTBAY.

IIpakTHyeckas padora Ne 9. PenieHue 3kCiepuMEHTANIBHBIX 3a7a4 110 TEME
«A3zoTconepKaiye OpraHnyeCcKUe BEIIECTBaY.

IpakTnueckas padora Ne 10. PacriozHaBaHK€ IJIACTHKOB.

IIpakTnuyeckas padora Ne 11. Pacrio3HaBaHK€e BOJIOKOH.

11 xnace
IpakTnueckas padora Ne 1. [lonyuenue Bogopona.
IpakTnuyeckas padora Ne 2. [lonyyeHne XJ0pOBOIOPOIA U CONSTHOM KUCIIOTHI.
IIpakTnyeckas padora Ne 3. [lonydeHne aMmMuaKka U U3y4E€HHUE €TO CBOWCTB.
IpakTnueckasi padora Ne 4. [lonyyeHne yrieKkucioro rasa.
IIpakTnueckasi padora Ne 5. BoIloJgHEHNE SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Hewmeramb».
*TIpakTyeckasi padora Ne 6. [lonydenue ropbkoi coiii (CEMUBOIHOTO Cyib(hara
maruus) | IIpakmuueckasn paboma Ne 7. [lonyuenue anomMoKaniuesvix K6acyos.
IpakTnueckas padora Ne 8. BolnogHeHNE SKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
«MeTasibl TIaBHBIX TOATPYIID.
**TIpakTuyeckas padora Ne 9. [Tonyuenue mennoro kynopoca. / Ilpakmuueckasn
paooma Ne 10. [lonyuenue sicene3nozo Kynopoca.
IpakTnueckas padora Ne 11. BeinmonHeHne SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«MeTamibl MOOOYHBIX TTOATPYTIID.
IpakTnuyeckas padora Ne 12. CKOpoCTh XUMHUYECKON PEAKIIUH.
IpakTnueckas padora Ne 13. XumMnuueckoe paBHOBECHE.
IpakTnueckasi padora Ne 14. KpameHnue TkaHeu.
IIpakTuyeckas padora Ne 15. Onpenenenre MUHEPATbHBIX YA0OOPEHUH.

* OpHa YacTb Kracca BbIMOSHAET npakTuyeckyto paboty Ne 6 «lMonyyeHue ropbko conu (CEMMBOAHOTO Cyrnbdata MarHus)»,
Apyras — npaktuyeckyto paboty Ne 7 «lMonyvyeHune anoMoKanmeBbiX KBACcLIOBY.
** OfgHa YacTb Knacca BbIMOSIHAET npakTudeckyto paboty Ne 9 «[onyyeHne megHoro Kynopoca», Apyras — npakTUYecKyto
paboty Ne10 «lMony4eHune xene3Horo Kynopoca.

3. TemaTnyeckoe NIAHUPOBAHUE 1O NMPEAMETY
«XUMUA»

10 kaacce
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MynuyunanoHoe asmoHomHoe 06weobpasosamenvroe yupesxcoerue «JIuyei Ne 7y

Ne i/ Tema paznena KoaundecTtBO
YpOKa 4acoB
1-19 [ToBTOpEeHKE U yrayOJieHHEe 3HAHUM 19
20-31 OcHOBHBIE OHATHUSI OPTAHUYECKON XUMUU 12
32-57 VYrieBoaopoast 26
58-76 Kucnopoaconepkaiiye OpraHM4ecKue COeTMHEHUS 19
77-82 A30T- U cepocoepKalllie COCTUHEHUS 6
83-97 buonoruuecku akTUBHBIC BEIIECTBA 15
98-101 BBICOKOMOIEKYISIPHBIE COSTMHEHHUSI 4
102-108 | [loBTOpEHNE BaKHBIX TEM 7
11 knace
Ne i/ Tema pazaena KouanuecTBo
YpOKa 4acoB
1-32 HewmeTramibl 32
33-62 Merannbl 30
63-69 CtpoeHne aToMa. XUMHUYECKasl CBS3b. 7
70-85 OCHOBHBIE 32aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX 16
peakiuin
86-92 XUMHYECKAs] TEXHOJIOTHsI 7
93-102 Xumust B OBITY U Ha CITy»KO0e o0IiecTBa 10
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