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PaGouas mporpamma no xumuu uist 10-11 kiaccoB cpemHeit MIKOJIBI COCTaBIeHa HA OCHOBE (PYHAAMEHTATBHOTO SiApa COACPIKAHUS CPEIHEro 00IIero
oOpa3zoBanusi, TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOTpaMMBI CpeaHero obmero oOpa3oBaHus, TpeOOBaHMN K
CTPYKType OCHOBHOH 00pa30oBaTelIbHOW MPOrpaMMBbl CpeAHEro oOmero oOpa3oBaHus, MponucaHHbIXx B denepalibHOM TOCYIApPCTBEHHOM
00pa3oBaTeNbHOM CTaHIApTEe CpeaHero odmiero oopaszoBanus, KoHIENIH TyXOBHO-HPAaBCTBEHHOTO Pa3BUTHS M BOCIIMTAHUs TpaxaannHa Poccuu; Ha
OCHOBE mporpaMmbl Kypca xumuu it 10-11 xmaccoB oOmeoOpa3oBaTenbHBIX yupexaeHuil (yriyOiaeHHslii ypoBenb) aBropoB B.B.Epemuna, A.A.
Hpo3noBa, W.B. Epemunoii, 2.10. Kepumosa, M. «Jlpoda», 2017. Marepuan cooTBETCTByeT TpeOOBaHHAM (enepatbHOro KOMIIOHEHTA
lNocynapctBenHoTO CTaHAapTa 00I1Iero 00pa3oBaHMUs.

BaxxHbIil acrieKT XMMHYECKOTo 00pa30BaHus B 00111e00pa30BaTeIbHBIX OPraHU3aUAgX — MPUKIIAIHAS COCTABIISIONIAs XUMUIEeCKOl Hayku. Cucrema
oOuiero o0pa3oBaHusl HalpaBlieHA Ha OBJAJIeHUE OOYYaIOIIMMHUCA XUMUYECKUMHU 3HAHUSMHU B 00beMe, HEOOXOAMMOM Uil TIOBCETHEBHOM JKU3HU U
JEeSITEIbHOCTH BO BCEX OOJIACTSAX MPOMBIIUIEHHOCTH, CEIbCKOTO XO34MCTBA, MEIUIMHBI, OOpa3oBaHMs, KYyJIbTYphbl, HAyKH, TIOCYIapCTBEHHOIO
yIpaBieHUs, B TOM YHCII€ HEMOCPEACTBEHHO HE CBSI3aHHBIX C XMMHEW. XUMHUYecKoe oOpa3oBaHUE HEOOXOOUMO Jsl CO3JaHMs Yy 00ydaroIuxcs
MIPEJICTABJICHAA O POJM XMMHH B PEIICHHUH COBPEMCHHBIX CBIPHEBBIX, JHEPTETUUYCCKUX, IKOJIOTHUECKUX, ITPOJIOBOJILCTBEHHBIX W MEIUITMHCKUX
npoOieM. XuMU4eckoe 00pa3oBaHME SIBISETCS BAXKHBIM YCJIOBHEM 3KOJOTHYECKH TI'PAMOTHOrO, 0Oe30macHOro mnoBeneHusi denoBeka. C ILEJbIO
obecrieueHrss €AMHCTBA 00pa30BaTEIBHOTO MPOCTpaHcTBa Ha Tepputopuu Poccuiickoit deneparmun @I'OC BIItoUaeT cleayroliee CcoaepKaHue
yueOHOTro IMpeaMera «XuMus»: Ha YriayOJIeHHOM YpOBHE cpelnHero oomiero oOpa3oBaHusi — paszzaensl «Opranuueckas xumus», «Heopranuueckas
XuUMUs», «TeopeTnueckre OCHOBBI XUMHUM» U «XUMUS U KU3HBY.

Cpok peanuzanuu — 2roga. B cBs3u ¢ Tem, 4To cornacHo yueOHOMY IUIaHY y4eOHBIN Toj] cocTOUT U3 34 Hezdenb, a aBTopckasi nmporpamma 10
KJlacca paccyuTaHa Ha 35 y4eOHBIX 4YacoB (M3 pacyeTa 3 4aca B HENENIO), OJHAKO B HEW NPEIyCMOTPEHO pe3epBHOE BpeMs (4 yaca), MOITOMY
pacnpejiefieHue BPEMEHHU COBIIAJAeT C pacHpelesieHneM B aBTOPCKOW paboueil mporpamme u no0aBieH 1 yac Ha o0oOmieHne maTtepuana B KOHIIE
yueOHoro rojga B TeMe «BbicokomonekynsipHble coequHeHus». B mporpammy 11 kiacca Takke BHECEHBI M3MEHEHHS MO PACIpPE/IEICHHIO YacOB B
mnpenenax TeM. B aBTOpckoil mporpaMMme mHpeaycMOTpeHO pe3epBHoe BpeMs | wyac. [loaTomy mpowusBeseHO YIUIOTHEHHE Marephalia B TeMe
«Hemetaimei» - 1 yac u B TeMe «Ctpoenue BemectBa» - 1 gac. [Iporpamma paccuntana Ha 102 gaca (3 yaca B Heaento) kak B 10 Tak u B 11 kmaccax.
[IpenycmarpuBaer mpoBenenue B 10 kmacce 10 mpaktudeckux paboT um 4 KOHTpOJbHBIX paboT, B 11 kmacce - 9 mpakrtuueckux pabor u 4
KOHTPOJIbHBIX padoT.

Yuurtens ocyiiecTBiasieT oOpa3oBaTeNbHBIM Mpoliecc B paboTe C IE€ThbMHU, MMEIOIIMMH OTPAHHYEHHBIE BO3MOXKHOCTU 3JI0POBBS, C Y4YETOM
KOPPEKIHH HEeI0OCTATKOB IMO3HABATEIHLHONW U SMOIIMOHATIBHO-TUYHOCTHON cepbl CpeAcTBaMH M3y4aeMoro MporpaMMHOro marepuaina. Mcnonssyercs
MIPUHIINI yYeTa UHIMBUYaTbHBIX 0COOCHHOCTEH TUYHOCTH, KOTOPBII IMO3BOJISIET HAMETUTH MPOTPAMMY ONTUMU3ALIMY B TIPEeiax MCUX0(PU3NIECKIX
0COOCHHOCTEH KaxI0T0 peOeHKa U MPOSIBICHUU HEOJHOPOTHOCTH OCBOCHHUSA cojepkaHus oOpazoBanusi. KoppekunonHas pabota J0HKHA CO3/1aBaTh
ONTUMAJIbHbIE BO3MOKHOCTH JIJISl HHIMBUYaTH3aI[UU PA3BUTHSL.



|. Ilnannpyemble pe3yIbTaThl H3y4YeHHUs] Y1eOHOI0 Kypca

JIN4HOCTHBIE PE3YIBTATHI:

BOCIIUTAHUE POCCUMCKON TPAXAAHCKON MJIEHTUYHOCTH, IAaTPUOTU3MA, YBAKEHHS K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Iiepes PoauHoM,
rOpJOCTH 3a CBOM Kpal, CBOK PonanHy, Npouuioe W HacTosIlee MHOIOHAIMOHAJIBLHOrO Hapoaa Poccuu, yBakeHHe K rOCYIapCTBEHHBIM CHMBOJIAM
(rep0, dhmar, ruMH);

dbopMUpOBaHHE TPAXJTAHCKOW TMO3WIMH KaK AaKTHUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIECTBa, OCO3HAIOLIETO CBOH
KOHCTUTYIIMOHHBIE TpaBa M O0S3aHHOCTH, YBKAIOUIETO 3aKOH M IPABOIMOPSIOK, 00JIaar0IIero YyBCTBOM COOCTBEHHOTO JOCTOWHCTBA, OCO3HAHHO
MIPUHUMAIOIIETO TPaJMIIMOHHbIE HAIMOHAJIbHBIE U 00IIeYeTI0BEUECKNE T'YMaHUCTUUECKUE U IEMOKpAaTUUECKUE [IEHHOCTH;

TOTOBHOCTD K cIykeHHI0 OTeuecTBy, €ro 3aluTe;

c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM NMPaKTUKHU, OCHOBAHHOTO
Ha JAMajore KyJabTyp, a TAKKe pa3IMUHbIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

c(OpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHH C OOIIEUYETIOBEUECKUMHU IIEHHOCTSIMHU U HJIeaJlaMU TPakJaHCKOTO
0011ecTBa; TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSITEIBHOM, TBOPUECKOW U OTBETCTBEHHOM JCSTEIHHOCTH,

TOJIEpAHTHOE CO3HAHHE U MOBEACHUE B MOJMUKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTh BECTH JUAJIOT C JPYTUMU JIOAbMH, TOCTUTaTh B HEM
B3aMMOTIOHUMAaHUs, HAaXOJUTh O0IIKeE IEJIU U COTPYAHUYATH IS UX JOCTUKEHUS;

HaBbIKU COTPYIHUYECTBA CO CBEPCTHUKAMU, JETbMH MIIAJIIETO BO3pacTa, B3POCIbIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, yueOHO-
HCCIIEIOBATEIIBCKON, MPOCKTHOW U APYTUX BUJAX ACSATECIBHOCTH;

HPABCTBEHHOE CO3HAHUE U NIOBEJCHNE HA OCHOBE YCBOEHUS 00IIEUEI0BEYECKUX LIEHHOCTEIH;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha NPOTSHKEHUM BCEH KHU3HM; CO3HATEIIbHOE OTHOIIEHHE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOM Mo eccHOHaTbHON U 00LIECTBEHHON AEATENbHOCTH;

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHUH;

IPUHATUE U peaju3alys LEHHOCTEH 3J0poBOro M 0e30macHoro obpasa >KU3HHU, MOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPIIEHCTBOBAHUM,
3aHATUSAX CIIOPTUBHO-03JJ0POBUTENILHON AEATEIBHOCTBIO, HENPHUATHE BPEHBIX IIPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS alIKOIr0JIsl, HAPKOTHKOB;

Oepe’kHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MYECKOMY U IICHUXOJIOTUYECKOMY 310POBbIO, KaK COOCTBEHHOMY, TaK M JIPyTrux
JIOJEH, YMEHHME OKa3bIBATh IIEPBYIO IOMOILb;

0CO3HaHHBIN BbIOOp Oyayiei npodeccuu U BO3MOXKHOCTEH peanau3ali cOOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOLIEHHE K MPOo(decCHOHATbHON
JEATeIbHOCTH KaK BO3MOYKHOCTH Y4acTHsl B pEILIEHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHbIX, OOIIEHAI[MOHAIBHBIX TPO0IIeM;

C(OPMHUPOBAHHOCTh HKOJOIMUECKOTO MBIIIICHHS, TOHUMAHUS BIMSHUSA COLMAIbHO-3KOHOMHUYECKUX IPOLIECCOB HAa COCTOSHUE MPHUPOTHON U
COLIMAJIBHOM Cpe/ibl; IPUOOPETEHHE OIbITAa SKOJOTOHAIIPABICHHON NeATEIbHOCTH;

OTBETCTBEHHOE OTHOILLIEHUE K CO3/IaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO IPUHATUS LIEHHOCTEN CEMEMHOM JKU3HH.

MeranpeaMeTHbIE PE3ybTHI:



YMEHHE CAMOCTOSATEIFHO ONPEACTATh ILEIH JESATeIbHOCTH M COCTABIATh IUIAHBI JICATEIBHOCTH; CaMOCTOSITENBHO OCYILIECTBIIATH,
KOHTPOJIUPOBATh U KOPPEKTHUPOBATh JESTEIHHOCTD; UCIOJB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKEHUS TMOCTABJICHHBIX LGN W peanu3anun
TUTAHOB JIETENIFHOCTH; BEIOWPATh YCICIIHbIE CTPATETHH B PA3IMYHBIX CUTYaLUsX;

YMEHHE TMPOIYKTHBHO OOIIATHCS M B3aWMOJICHCTBOBATH B IPOLIECCE COBMECTHOM IEATENbHOCTH, YYUTHIBATh HMO3HULUHU JPYrHX YYACTHHKOB
JeAaTeNbHOCTH, Y3PPEKTUBHO pa3pemaTh KOHPIUKTHL;

BJIaJICHHEC HAaBBIKAMHU II03HABATEIILHOM, y4eOHO-MCCIENOBATEIbCKOH W MPOEKTHON JEATENbHOCTH, HABBIKAMU pa3pelIeHUs Mpooiiem;
CIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSATEIEHOMY ITOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a1a4, IPIMEHEHUIO Pa3IMYHBIX METOI0B IO3HAHUS;

TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENIbHOW WH(MOPMAIMOHHO-TIO3HABATEIFHON JEATENBHOCTH, BIIQJCHUE HAaBBIKAMHU TIOJYYCHHS
HeoOXoMMOW MH(OPMAIIMU W3 CIIOBapeil pa3HbIX THIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WH- (OpPMAIHH, KPUTHYECKH
OIICHUBATh U MHTEPIIPETHPOBATH HH- (POPMAIIHIO, TIOTYIAEMYIO U3 PA3IINIHBIX HICTOYHUKOB;

YMEHHE HCIOJIb30BaTh CPEJCTBa MH(DOPMAITMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUHM KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOIIOJICHNEM TPpeOOBaHUI Y)PrOHOMUKH, TEXHUKH 0€301IaCHOCTH, THTHEHBI, PECYpCOCOepEKEeHHUS, TPABOBBIX M ITUYE CKUX
HOPM, HOPM HH(OPMAITMOHHON O€301TaCHOCTH;

YMEHHUE OTPeNIeNIATh Ha3HAYCHHE U QYHKITUH Pa3IMIHBIX CONMAIBHBIX HHCTUTYTOB;

YMEHHE CaMOCTOSTEIHLHO OIICHWBATh U MIPUHUMATh PEIICHUS, ONPEIEISIONINE CTPATETHIO TTOBEICHHS, C YIETOM TPAKIAHCKAX M HPABCTBEHHBIX
IIEHHOCTEH;

BJIQJICHHUE S3BIKOBBIMH CPEJICTBAMH — yYMEHHE SICHO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOUYKY 3PEHHs, UCIOJIH30BATh aJCKBATHBIC S3BIKOBBIC
CPEeACTBA;

BJIa/ICHHE HABBIKAMU I103HABATEIBHOM peIeKCHM KaK OCO3HAHUS COBEPINAEMBIX AECHCTBHM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMH, 'PAHUI] CBOETO 3HAHUS U HE- 3HAHMS, HOBBIX MI03HABATEIbHBIX 33J1a4 U CPE/ICTB UX JIOCTHUIKECHUS;

IIpenmeTHble pe3ynbTaThl:

C(OPMHPOBAHHOCTb CUCTEMBI 3HAaHUH 00 OOIIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

C(OPMHUPOBAHHOCTb YMEHUN MCCIIEOBATH CBOMCTBA HEOPraHMYECKHMX M OPraHUYECKUX BEIECTB, OOBSICHATh 3aKOHOMEPHOCTH IPOTEKAHUs
XUMUYECKUX peaKIHii, IPOrHO3UPOBATh BOZMOKHOCTb MX OCYIIECTBICHHUS;

BJIaJICHHE YMEHUSMU BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUI O COCTAaBE, CTPOCHUH BEILIECTBA U OCHOBHBIX XMMHMUYECKHX 3aKOHaX, IPOBEPATh UX
9KCIEPUMEHTAIBHO, (POPMYIUPYS LeNb UCCIIEA0BaHUS;

BJIaJICHME METOJAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHMSI U IPOBENCHUS XUMHUYECKUX SKCIIEPUMEHTOB € COOIIOeHHEeM NpaBuil Oe30macHOi
paloThI C BellecTBaMM U J1JaOOPaTOPHBIM 000py10BaHUEM; C(POPMHUPOBAHHOCTh YMEHUIN ONHUCAHHUSA, aHAIM3a U OLEHKH JJOCTOBEPHOCTH HOJIYYEHHOT O
pe3yibTara;

c(OpMHPOBAHHOCTb YMEHUI POTHO3UPOBATh, AHAJTM3UPOBAThH U OLIEHUBATh C NMO3UIMHA SKOJIOTHYECKON 6€30IaCHOCTH MOCIEACTBUS OBITOBOM U
IIPOM3BO/ICTBEHHOMH /1€ TEILHOCTH YelIOBEeKa, CBA3aHHOMU C nepepaboTKOM BEIIECTB.



Il. Conep:xanmne y4e0HOro Kypca

Teopernyeckne OCHOBBI XUMHH

CtpoeHue BelecTBa

ATOMHO-MOJIEKYJISIpHOE Yy4deHHMe. BelecTBa MOJIEKYJIApHOIO M HEMOJIEKYISIpHOrO cTpoeHMs. KauecTBeHHBI M KOJMYECTBEHHBIH COCTaB BEIECTBA.
MonsipHast ¥ OTHOCUTENIbHAs MOJIEKYJIsIpHasi Macchl BemecTBa. MosbHast A0Jg U MaccoBasi Ao 3ieMeHTa B BelectBe. Ctpoenue aroma. Hykmuasl. M3otonsl.
Tunel paguoakTuBHOrO pacnanga. TepMmosnepHblil cuHTe3. SaepHblie peakuuu. [IpuMeHenne paJuoHyKIHAOB B MeAUIIMHE. MeToa MedeHbIX aToMOB. CoBpeMeHHast
MOJIeTIb CTpOeHHsI aTroMa. KoOpIycKylsipHO-BOJHOBBIE CBOWMCTBA OJlieKTpoHa. KBaHTOBblE uucina. ATomMHas opOHTanb. PacmpeneneHuwe 3IIEKTPOHOB IO
SHEPreTHYECKUM YPOBHSIM B COOTBETCTBUH C MPUHIIMIIOM HaMMEHBIIEH SHEPTHH, MPaBWiIoM XyHJa u npuHiunoM [laymi. OcoOeHHOCTH CTPOSHUsT SHEPTeTHYECKUX
ypOBHEH aToMoB O-371eMEHTOB. JJIeKTpOHHas KoHGurypaius aTtoma. Kiaccudukamuss XUMHYECKUX 3JEMEHTOB (S-, p-, d-, f-amemeHThI). DieKTpOHHBIC
KOH(HTYpalui TIOJOKUTENBHBIX U OTPUIATENbHBIX HOHOB. OCHOBHOE M BO30YKIICHHBIC COCTOSHHSI aTOMOB. BalleHTHBIE 3yIeKTpoHBI. [lepuoguueckuii 3aKoH.
@opMyJIMpOBKa 3aKOHA B CBETE€ COBPEMEHHBIX IPEICTABIECHUN O CTPOCHHM aToMa. MUPOBO33peHUYECKOE M HaydHoe 3HaueHue llepmommueckoro 3akona I. .
MenneneeBa. Paguyc atoma. 3akOHOMEPHOCTH B M3MEHEHUH CBOWCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COENNHEHHH, BHICIINX OKCHIOB M THAPOKCHJIOB B MIEPHOAAX U
rpynmax. ONeKTPOOTPHIATEIbHOCTh. XUMHYecKasi CBA3b. ODJEKTPOHHAs MPHPONAa XMUMHUYECKOH CBA3W. Buiel xmmmueckod cBa3u. KoBaneHTHas CBSI3p U ee
XapaKTePUCTUKU (HEPTHUS CBSI3M, JUIMHA CBSI3M, BAJICHTHBIA yroji, KPAaTHOCTh CBA3H, HOJSPHOCTH, MOIAPU3yeMOCTh). KoBanieHTHas HemonsapHas U MOJSPHAs CBS3b.
OOMeHHBI M JJOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUsl KOBAJIECHTHOW MONSAPHOH cBsi3u. ['eomerpusi Mosiekynbl. MoHHas cBsizb Merammndeckasi CBS3b.
BonoponHas cBA3b M €€ BIMSHHE Ha CBOMCTBA BEIIECTBA. MEXMOJIEKYISIPHbIE B3aUMOJIEUCTBUSA. ArperaTtHble COCTOSIHMSA BeliecTBa. ['a3bl. ['a30Bble 3aKOHBI.
VYpaeHenue Kaiinepona—MeHeneeBa. 3akoH ABOrajapo. 3akoH OOBbEMHBIX OTHOWIEHHH. OTHOCHUTENbHAS IUIOTHOCTH ra3oB. CpeaHsisi MOJIIpHAs mMacca CMECH.
CrpoeHune TBEpJIbIX TeN: KPUCTAJUTUIECKHE U aMOP(HBIC BellecTBa. THIIBI KPUCTAJUTMYECKIX PEIIETOK: aTOMHAs!, MOJICKYJIsIpHAs, HOHHAs!, MeTalndeckas. [ToHsTue
00 nlIeMeHTapHOW sueike. 3aBUCHUMOCTh (PH3MYECKUX CBOMCTB BEI[ECTBA OT THIA KPHCTAJUIMYECKOW perreTku. [IpuunHbel MHOr0o0oOpasus BemiectB. COBpeMeHHbIC
MIPEICTABIICHUS O CTPOCHUH TBEPJBIX, KHUJIKUX U ra3000pa3HbIX BemecTB. JemoncTpanuu. 1. OOpasiisl BEIECTB MOJIEKYIISIPHOTO U HEMOJICKYIISIPHOTO CTPOCHUSI. 2.
Bosrounka roma. 3. Monenu monekyit. Kpucraminueckue pemerKu.

OcCHOBHBIC 3aKOHOMEPHOCTH IPOTEKAHUS XUMMYECKHX Peakuuii

Knaccudpukanuss XUMHYECKHX PeaklMid 10 pa3InyHbBIM IPU3HAKaM CpaBHEHWs. | OMOTEHHBIE W TeTeporeHHbIe peakiuu. Kimaccudukaims mo 3HaKY
teroBoro 3ddexra. O6patuMbie 1 HeOOpaTUMBIC peakiny. KatamuTHaeckne 1 HeKaTaTuTHICCKUE peakui. Peaknnn ¢ n3MeHeHHEM M 03 M3MCHCHHS CTCIICHH
OKHCJICHHSI JIEMEHTOB B COCIUHCHHUSIX.

JHepreTuka XMMHUYECKHX peakuuii. TermmoBoi >PQPEKT XUMHUYIECKOW peakIuH. DHIAOTSPMHUECCKHE M DK30TCPMHUUYCCKHE PEAKITUU. TepMOXUMHYCCKUE
ypaBHeHus. Temnora oOpa3oBaHMsS BemecTBa. 3akoH l['ecca W CIeACTBUS W3 HEro. DHEPrus CBA3W W OHTaNbIHH. lloHsTHE 00 sHTpommu. BTopoil 3akoH
tepmoanHaMuku. ®opmyna bonbiimana. Dueprust [ m60ca 1 KpUTEPUU CaMOIPOU3BOIBLHOCTH XUMHUYECKOH PEaKIIHH.

Ooparumble peaknun. Xumuueckoe paBHoBecue. Koncranta pasnosecus. [Ipunnun Jle [larense. PaBHOBECHBIE COCTOSIHUSA: YCTOMUMBOE, HEYCTOMUHUBOE,
Oe3paznuynoe. CMeIIeHne XHMUYEeCKOTO PaBHOBECHS TIOJ JIEHCTBHEM pa3MUYHBIX (DAaKTOPOB: KOHIIEHTPAIIMH PEAreHTOB HIIM MPOAYKTOB PEaKIINH, JaBJICHUS,
TeMmIepaTypsl. Pojib cMelleHusl paBHOBECH S B TEXHOJIOTMYECKHUX MTPOLIECCAX.

CkopocTh XMMHYECKHX peaKIiuii, ee 3aBUCHUMOCTh OT pa3- JUYHBIX (DAKTOPOB: MPUPOIBI PEArHpPYIONINX BEMIECTB, KOHIICHTPAIIMHA PEearupyrOIInX
BELIECTB, TEMIIEPATYPhI, HATMUMS KaTaJId3aTopa, IUIOMIaAN MOBEPXHOCTH PEATUPYIOIIUX BellecTB. Peakliny roMOreHHbIe U TeTepOreHHble. 3aKOH ACHCTBYIOMIMNX
macc. [IpaBuno Baar-I'opda. Ilonstue o0 sHeprum akTHBaMK W 00 JHEpreTHdeckoM mpoduie peaknwu. KaramuzaTopsl W Katann3. AKTHBHOCTh H
CENIeKTUBHOCTh KaTajau3aTopa. Poib KaTaim3aTopoB B MPUPOJIE U IPOMBIIIIEHHOM MPOU3BoACcTBe. DepMEHTHI KaK OMOJIIOrHYeCKHe KaTaIn3aTOPbI.



Jdemoncrpanun. 1. Dx30TepMUUeCKUe U SHIOTEPMUICCKHE XUMUYECKUE peakuu. 2. TernoBble SBIeHHs IPU PACTBOPEHUU CEPHON KHCIOTHI 1 aMMHUAYHOU
cenuTphl. 3. 3aBUCHUMOCTb CKOPOCTH PEAKLIUK OT IMPUPOJBI BEIIECTB HA MPUMEPE B3aUMOJEUCTBUS PACTBOPOB PA3NUYHBIX KHCIOT OJMHAKOBOW KOHIIEHTPALMH C
OJIMHAKOBBIMH KyCOYKaMHu (IpaHyslaMH) IIMHKa M OJUHAKOBBIX KYCOYKOB pa3HBIX METAJIOB (MarHusi, LUHKA, jKelie3a) C PacTBOPOM COJITHOW KHCIOTHL 4.
B3anmopeiicTBiEe pacTBOPOB CEPHOM KUCIOTHI C pacTBOpaMH THOCYJb(aTa HATPHUsS pa3- JUYHONW KOHLEHTpAMU M Temreparypsl. JlabopaTopuble onbIThl. 1.
Karanutnueckoe pasnoxkeHue rnepokcuaa BoJopo/a.

PacrBopsbI

Crnioco0bl BhIpaskeHUs] KOJINYEeCTBEHHOI0 COCTaBa PacTBOPA: MaccoBasi /10l paCTBOPEHHOTrO BellecTBa (MpOIeHTHas KOHIIeHTpauus. PacTBopenue kax
(UBUKO-XUMHUYECKHH MPOIIECC.

Jucnepcubie cucrembl. Kommonaneie pactBopsl. MctuaHbIe pacTBopsl. [ducnepcHas Gasza u qucrnepcuonHast cpena. CycrneH3uu U dOMYIbCHH. 301U U TeIH.
Onanecniennust. Dpdext Tunaans. Koarymsuus. Cenumentanusi. CHHEpe3uc.

Peakuum B pacTBopax 3/1eKTPoJanTOB. KauecTBeHHbIE peakiuy Ha MOHBI B pacTBope. KHCI0THO-OCHOBHBIE B3aMMOJICHCTBUS B pacTBopax. AM(OTepHOCTS.
Honnoe mpousBeneHue Boabl. Bogopoansiii mokaszaresns (PH) pactBopa. CuiibHbIC U ci1a0ble 31eKTponuThl. Pacuer pH pacTBOPOB CHIIBHBIX KHCIIOT U IIETOYCH.
KoHcTaHThI Arcconualuy cliadbix 3JeKTpoauToB. Peakinu nonHoro ooMeHa. [ToiHble U cokpallleHHbIC HOHHBIC ypaBHEeHUs. [ 'uaponu3 coseit. ['uapomnus mo katmno-
Hy, TI0 aHUOHY, TI0 KaTHOHY M 110 aHUOHY. Peakiusi cpeibl pacTBOPOB COJEi: KMCIOTHAS, [IefTouHas 1 HelTpanbHas. [1omHbIi HeoOpaTUMBINA THAPOIN3. 3HAUEHUE
TUIPOIIH3a B OMOJIOrMYEeCKUX OOMEHHBIX Mpotiec cax. [[pumenenne rujponusa B IPOMBIIUIEHHOCTH.

Jemoncrpauuu. 1. OnpeeieHue KUCIOTHOCTH CPEJbl MPU IO- MOIM MHAUKATOPOoB. 2. Dddext Tunmans. 3. OOpa3oBaHHE KOMILICKCHBIX COCAMHEHUN
MEePEXOHBIX METAJIIOB.

JlaGopaTopuble onbIThl. 1. Peakiyn nonHoro ooMeHa. 2. CBoiicTBa KOJUIOMIHBIX pacTBOpoB. 3. ['uaponus coneii. 4. [ToimydeHue u cBOMCTBa KOMILIEKCHBIX
COCJIMHEHUI.

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC NpoLecchl OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIC pPeaKlMU. THUIbI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLU.
Oxwucrnenue u BoccTaHoBieHHe. OKHUCIUTENH M BOCCTAHOBUTENH. MeTo1 3JIeKTPOHHOI'O M DJIEKTPOHHO-MOHHOTO OanaHca. [loBeneHne BemecTs B Cpeax ¢ pPasHbIM
3nauenneM pH. Ilepmanranat xkamms Kak OKHCIUTENb. OKHCINTENFHO-BOCCTAHOBUTENBHBIE pEAKIMH B TPUPONE, MPOU3BOJACTBEHHBIX MpoIeccax H
JKU3HEEATEIBHOCTH OPraHU3MOB.

I'anbBaHU4YecKUii 3jieMeHT (Ha mpumepe saemMenTa Jlannais). XuMU4YecKre HCTOYHUKH TOKA: TallbBAaHUYECKUE DJIEMEHTHI, aKKyMYJISITOPHI M TOTUTUBHBIE
AJIEMEHTHI. DJIEKTPOXUMHUUCCKIH PST HAMPSIK CHIH (AKTUBHOCTH ) METAJIIOB (PsII CTAHAAPTHBIX DJICKTPOIHBIX TOTCHITHAIOB ).

DJIeKTPOJIU3 PACIIaBOB W BOJHBIX PACTBOPOB JJIEKTPOIUTOB (KHCIOT, IIenoded um comeil). llpakThueckoe mpuMeHEHWE 3JIEKTPONU3a IS MOTYYeHUS
LIEJIOYHBIX, [IETOYHO3EMENbHBIX METAJIIOB HATFOMUHUSL.

Koppo3wust MmeTasioB: criocoObI 32U TH METAIIOB OT KOPPO3HUH.

JemMouncTpaunu. B3anMosneiicTBre mepMaHTraHaTa Kajust ¢ CyJIb(UTOM HATPHUS B PA3HBIX Cpelax.

OCHOBBI HEOPraHUYECKON XUMHU
Kuaccupukauust 1 HOMEHK/JIATYPa HEOPraHU4eCKUX COeJUHEeHN i
Baxneiimme ximacchl HEOPTaHUYECKUX BEIIECTB. DJIEMEHTHl METaUThl M HeMeTaITbl U WX TojokeHue B llepmommueckoit cucreme. Kmaccupukanus n
HOMEHKJIATypa CJIOKHBIX HEOPTaHWYECKUX COCINWHEHWH: OKCHIOB, TUIPOKCHJIOB, KUCIOT W coied. |'eHernueckas CBSI3b MEXKAY KIacCaMHd HEOPTaHHMYECKUX
coenuHeHUH. M neHTrduKaims HeOpraHn4eCKUX BEIECTB U HOHOB.
Kommutekcubie coeqnaenns. CocTaB KOMIUIEKCHOTO MOHA: KOMITJIEKCOOOpaszoBaTelb, Juranipl. KoopauHaimonHoe uncio. HoMeHkIaTypa KOMILIEKCHBIX



COeMHEHNH. 3HaueHNEe KOMIIEKCHBIX coelnHeHu. [IoHsATHe 0 KOOpANHALIMOHHON XUMHH.
Hemeranibl

Bopopoa. [lonyuenne, ¢pusznveckne 1 XMMHUYECKHE CBOWCTBA (peakmMK C METAJUIAMH M HEMETaJUIaMH, BOCCTAHOBIICHHE OKCHJIOB M coiieil). ['mapunsl.
TorumBHBIE 37IEMEHTHI.

TIanorensl. O0IIas XapakTeprCTUKA JIEMEHTOB aBHoM noarpynmbl VII rpynmel. @usndeckue cBoiicTBa MPOCTHIX BEMIECTB. 3aKOHOMEPHOCTH U3MEHEHHUS
OKHCIIUTEJIbHONM aKTUBHOCTH TaJOr€HOB B COOTBETCTBHM C MX IMOJO0KEHHEM B HCpHOILH‘-ICCKOfI Ta6J'II/IH€. HOpS[ILOK BBITCCHCHHA TaJIOTCHOB M3 PACTBOPOB
rajJoreHu1oB. XJop — TOJNyYeHHE B MPOMBIIIICHHOCTH | JIAOOPAaTOPHUH, PEaKLMK C METAIIAMU U HeMeTaslaMu. B3aumoeiicTBre Xopa ¢ BOIol B pacTBOpamMu
miesnoueii. Kucnopoansie coenuHenns xjaopa. [MIOXIOPUTHI, XJIOpaThl W MEPXJIOpPaThl KaK TUIHYHBIE okuciauTenu. OcobeHHocTH Xxumun ¢ropa, Opoma u noza.
KauectBennasipeakius Ha MoA. ['anoreHoBoAOpOAbl — MOJTy4YeHHE, KUCIOTHBIE 1 BOCCTAHOBUTENBHBIE CBOMCTBA. XJI0POBOAOPOA. ["aloreHoBO10pOAHbIE KUCIOTHI
n ux conu. ConstHast KUCJIOTa U ee coiu. KauecTBeHHbIE peaklny Ha raJloreHUINoHbI. [IprMeHeHre ranore- HOB M X BaXKHEHIIINX COeIMHEHU.

DJieMeHTHI MOATPYNIBI Kucaopoaa. O01as xapakTepucTHKa 3JIEMEHTOB TNaBHOM moarpynmsl VI rpynmel. Ousnueckne cBoi- CTBa MPOCThIX BemlecTB. O30H
Kak aJuloTpornHas Moaudukaims kucioposaa. [lonydenne ozona. Ozonamopuvl. O30H Kak OKUCIWTENb. [103UTHBHASE U HEraTHBHAs POJb 030HA B OKPYIXKAIOIIEH
cpene. CpaBHeHHE CBOMCTB 030Ha M KUCIIOpoa. Bona nnepokcn1 Boopoia Kak BO- JOPOAHBIE COETMHEHNS KUCTIOpoa — cpaBHEHHEe cBOMcTB. [lepokcnBogopoaa
KaK OKHUCIIUTENh ¥ BoccTaHoBUTENb. [Iepokenasl MeramnoB. Cepa. Amutorponus cepbl. PU3NUYECKe U XMMHUYECKUE CBOMCTBA cepbl (B3aUMOJIEHCTBHE C METaJIIaMH,
KHCJIOPOJIOM, BOJIOPOJIOM, PACTBOPAMHU IIEJI04YeH, KHCIOTaAMU-OKUCIUTENsIMH). B3anMoieliBue cepbl ¢ cylbOUTOM HATpHsl ¢ 00pa3oBaHHEM THOCYIIb(haTa HATpHsL.
CepoBosioposr — TIONyY€HHE, KHCIOTHBIE W BOCCTaHOBUTENbHBIE cBoWcTBAa. Cynbpuasl CepHHCTBIM ra3 Kak KHCIOTHBIM Okcuia. OKHCIUTENTbHBIE U
BOCCTAHOBHTEIbHBIE CBOWCTBA CEpHHUCTOro rasa. llomyueHue cepHHCTOro rasa B MPOMBIIUIEHHOCTH W j1abopatopun. CepHuctas kuciora u ee conu. CepHbIN
auruapu. CepHas kuc- jora. CBOMCTBa KOHIIEHTPUPOBAHHOW M Pa30aBIEHHON CEpHOM KHUCIOTHI. JleficTBHEe KOHIIEHTPUPOBAHHOW CEpHOW KHUCIOTHI Ha caxap,
MeTaJUIbl, HeMEeTaIIIbI, CyIb(GUAbL. TepMudeckast ycTOHYMBOCTh Cynb(aToB. KadecTBeHHas peakiins Ha CEPHYIO KHCIIOTY U €€ COJIH.

DJIeMeHTbI NOATrPyNIbI a30Ta. OO011as XapakTepuCTUKA 3JIEMEHTOB IVIaBHOW NOArpyMNIibl V rpynnbl. @U3HYECKUeCBONCTBA IIPOCTHIX BELIECTB.

A3ot u ero coequHenus. CtpoeHue Mosekyibl azora. Ousn- yeckne U XUMUUECKUE CBOMCTBA a30Ta. [loyueHue a30Ta B IPOMBILIJIEHHOCTH U JIaOOpaTOpuH.
Hutpunel. AMMHak — ero noiydeHue, Gu3ndeckue U XumMuueckue cBoicTBa. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHAK KaK BOCCTAHOBUTEIIb.
Comn ammonust. [loBenenue comnelr aMMoHus pu HarpeBaHuU. KauecTBeHHas peakuus Ha MOH aMMOHMsL. [Ipumenenne ammuaxa. OKCHIbI a30Ta, UX MONIy- YCHHUE U
ceoiicta. Oxcupasora (1). Oxucnenne okcuma asora (1) kucmopomom. JTumepusanus okcua azora (1V). Azorrcrast Kucinora u ee coar. HUTPUTHI Kak OKUCITUTENH K
BOCCTaHOBHUTENN. A30THAsl KUCIOTa — (DPU3MYECKUE U XUMUYECKHE CBOMCTBA, I0- JTydeHHe. A30THAsi KUCIIOTa KaK OKMCIUTENb (OTHOLIEHUE a30T- HOM KHUCIIOTHI K
MeTajylaM M HeMeTajulaM). 3aBUCUMOCTb IIPOLyKTa BOCCTAaHOBJICHHSI a30THOM KMCIIOTHI OTaKTUBHOCTH METaJljIa U KOHLEHTpaUnu KUCcaoThl. HutpaTsl, ux dusndeckue
1 XUMHAYECKHUE CBOMCTBA (OKUCIINTEIbHbBIE CBOMCTBA U TEPMHUUECKAs] YCTOMUMBOCTD ), IPUMEHEHHUE.

®docdop u ero coenuaenns. Amtorponus gochopa. Pusndeckne cBoricTBa hochopa. Xumudeckue cBocTBa pocopa (peakiinu ¢ KUCIOPOAOM, TaTOreHAMH,
MeTaJUIaMH, CJIOXHBIMH BEIIeCTBAMHU-OKUCIHTENSIMH, Mienodamu). llomydenne m mpume- Henme (ocdopa. Dochun. Dochumer. DocdopHBI aHTHAPUL.
Oprodocthopuas u meradochopHas Kuciao- Tl U ux comu. KauectBeHHas peakuus Ha optodocdartel. Paznoxenne oprodochoprori kucnotsl. [Ipumenenme
(hochoproit KuCIOTH 1 ee coneil. buomormueckas pons pochaTos.

Moarpynna yriepoaa. O0mas XxapakTepUCTHKA dJIEMEHTOB TJIABHOM MOATrpyIIibl [Vrpymmb.

VYrnepoa. Ammorpornusi yriepona. CpaBHEHHE CTPOSHHS W CBOMCTB rpadura M anmMaza. DymiepeH Kak HOBas MOJNEKyIsipHas ¢opma yriepona. YTOoIb:
XMMHYECKUE CBOMCTBA, MoMy4yeHue u npuMeHenue yris. Kapounsl. ['maponus kapOouna kanpuus u kapouaa amoMmunus. KapOuael nepexoaHbIx METaioB (Kemnesa,
XpoMa W Jp.) KaK CBEpXNpouHble Marepuaibl. CHHTE3-ra3 Kak OCHOBA COBPEMEHHOM HpPOMBINUIEHHOCTH. OKCHAbl yriaepoga. YToib M yrapHbld Ta3 Kak
BOCCTaHOBHUTENM. Peakiusi yrapHoro rasa c pacrmuiaBamu wienoudedl. Cunre3 ¢opmuatoB. OOpa3oBaHME yrapHOro ras3a HpPH HEMOJHOM CIOPaHHUU YIJIS.



Buonoruueckoe aeiictBue yrapHoro rasa. [lomyuenne u mpuMeHEHHE YrapHOro ra3a. YTIIEKHCIBIH Ta3: MoydeHHue, XUMHYECKHE CBOMCTBA (B3aMMOACHCTBHE
YTJIEKUCIIOTO Ta3a ¢ BOJOH, IEeNOYaMy, MarHueM, MEePOKCHAaMU METAIUIOB). YTOJbHAsI KUCIOTa U ee conu. KapOoHaTsl u TuApoKapOOHATHI: UX TOBEICHHE MTPH
HarpeBanun. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemuuii. ®usnueckue 1 XMMHUYECKHE CBOMCTBA KpeMHHMA. Peakiuu ¢ yriem, KUCIOPOAOM, XJIOPOM, MarHMEM, PacTBOPAMH IIETOYEH, CEPOBOIOPOIOM.
Cunan — BopopoaHoe coeaunenne kpemuust. Cumunuabl. [lomyuenne n npumenenue kpemuust. Okcun kpemuus (IV), ero crpoenue, Gpusnyeckue 1 XUMUYECKUE
CBOMCTBa, 3HA4YEHUE B MPHUPOJE U MpuMeHeHue. KpeMHHeBble KUCIOTH U UX cold. I'maponu3 cuinkatoB. CHIMKAaTHBIE MMHEPAJIbl — OCHOBA 3€MHOM KOpBI.
AJIOMOCHIIMKATBHI.

Baaropoauble (unepruble) raspl. OOmas xapakTepucThka syeMeHToB rnaBHod moxarpynmbsl VI rpynmbel. OcoOEHHOCTH XUMHUYECKHX CBOWCTB.
[Tpumenenue 61arOpOTHBIX A30B.

Jemoncrpaunu. 1. openne Bogoposa. 2. [lonydyenue xopa (omnsIT B ipodupke). 3. OKUCIUTEIbHBIC CBOMCTBA PacTBOpPA TUIIOXJIOpUTA HATPHsL. 4. OIBITHI ¢
OpomHoi#t Bojoit. 5. [1nasienue cepsl. 6. ['openue cepbl B kuciopose. 7. B3aumoseiictue xeie- 3a ¢ cepoid. 8. ['openue cepoBomopona. 9. OcaxeHue cyibdu- 10B.
10. CgoiictBa cepuucroro raza. 11. JlelicTBre KOHIIEHTPUPOBAHHOW CEpHOM KHCIIOTHI Ha Me/lb U caxaposy. 12. PactBopaue ammuaka B Bojie. 13. OcHOBHBIE CBOMCTBa
pactBopa ammuaka. 14. Katanutuueckoe okucinenne ammuaka. 15. Ilonyuenne okcuma azota (Il) u ero oxucienne Ha Bo3ayxe. 16. Jleii- cTBHE a30THOM KUCIOTHI HA
Mmenb. 17. Topenne hochopa Bkucio- pone. 18. [Ipespamienne kpacuoro gocdopa B Oenblii u ero cBedeHue B TeMHore. 19. Bzanmoneiictue hochopHOro aHruapuia ¢
Booii. 20. O6pa3ipl rpaduta, anmasa, kpemuus. 21, [openue yrapaoro rasa. 22. TyllieHHe IIAMEHH YTJICKUCIIBIM Ta30M.

23. Paznoxenune MpaMmopa.

JlaGopaTopHble onbIThI. 1. [TonydeHue xjopa U u3ydeHue ero cBoicts. 2. CBolicTBaxIOpcoaepkanmx otoenupareeii. 3. CBoiicTBa Opoma, Hoja 1 uX cojiei. 4.
WzyueHne cBOWCTB cepHON KHC- JIOTHI U ee coleil. 5. M3yduenue cBOMCTB BOJHOro pacTBopa aMmmuaka. 6. CoiicTBa coneit ammonus. 7. KauecTBeHHas peakius Ha
KkapOoHaT-roH. 8. McnbpiTaHWe pacTBOpa CHIIMKATa HATPUSA MHANKATOpOM. 9. O3HaKkoMIIeHHE ¢ 00pa3iaMy MPUPOTHBIX CHITUKATOB.

MeTtanibl

OO0muii 0630p 31eMeHTOB — MeTa/L10B. CBOICTBA MPOCTHIX BEIIECTB-METAIIIOB. DJCKTPOXHUMHUYCCKUH PsI HANPSDKEHUHA METayuIoB. MeTalTmaecKue
KpucTayutnaeckue pemetky. CriaBsl. XapaKTepUCTHKA HanOosIee M3BECTHBIX CIiiaBoB. [1o- myueHne u mpruMeHeHHEeMETaIOB.

lesounble MeTanabl. OOmas XapakTepUCTHKA AIIEMEHTOB TiaBHOW moArpynnsl | rpymmel. CBOMCTBA IMIENOYHBIX METAIOB. Pacrmo3HaBaHUE KaTHOHOB
JMUTHS, HATpUA U Kanmus. Hatpuil u kanmii — TpeACcTaBUTENH MIENOYHBIX METAJUIOB. XapaKTepHbIE peaklny HaTpus U Kanws. [lomyueHue menodHbIX METalIoB.
Oxcuppl 1 epokcuabl HaTpusd u Kanus. CoerHeHUs HATpus 1 Kamus. Conmu HaTpus, Kajus, X 3Ha4eHHe B MIPUPOJIE U KU3HU udenoBeka. Coma M eaKuil HaTp —
Ba)KHEHIITHE COSTMHEHHS HATPHSL.

Bepuaaumii, mMaramii, mejo4Ho3eMe/ibHble MeTa/ibl. OOmas XapakTEepUCTHKAa DJIEMEHTOB TMaBHOW moarpynmsl |l rpymmel. bepumnmii, marawmid,
IENTOYHO3eMeTbHbIe MeTalluThl. AM(OTEpHOCTh OKCHAA U THApOoKcHaa Oepriutus. OKpacka IIaMeH! COMISIMH IIETOYHO3EMENbHBIX MEeTauioB. MarHuil U KalbIuii,
nx o0Imasi XapaKTepucTUKa Ha OCHOBe monoxeHus B Ilepmomndeckoii cucreme snementoB [l. M. MenneneeBa u crpoenus atomoB. [lomydenue, pusmdaeckue u
XUMHUYECKHE CBONCTBA, TPIMEHEHHNE MarHus, KaJdblUsd U UX coequHeHnd. Coinu MarHus W KaJbIHsl, X 3HAYCHHUE B IPUPOJIC M KU3HH YeToBeKa. JKecTKOCTh BOBI U
CHo- COOBI eeycTpaHeHus. AlmfoMHHAN. PactipocTpaHeHHOCTh B IpHpO/Ie, (PU3HUecKre M XUMUYECKAE CBOWCTBA (OTHOIIIEHHE K KHCIOPOTY, TaJloreHaM, pacTBOpam
KHCIIOT W menouei, amromorepmusi). [IponsBoacto amomunus. [Ipumenenue amoMuHus. AM(DOTEpHOCTh OKCHIA W THIPOKCHAA amfoMUHAS. CONU alfOMUHUSL.
[TomHOE pa3nokeHre BOIOW COJNei alfOMHUHHUS CO CIaObIMH JByXOCHOBHBIMU KHCJIOTaMH. AIIFOMUHATHI B TBEP/IOM BU/JIE U B pacTBope. KoMIIIeKCHBIE COeTMHEHMUS
AITFOMUHHSL.

Metanibl modouHbIx noarpymm. OOmas xapakrepucTuka nepexonHsix MeramioB [—VII rpynn. OcoOeHHOCTH CTpOEHHsT aTOMOB IEPEXOAHBIX
MetaiuioB. O0mme hru3nueckne u XUMUYecKrue cBoicTBa. [[puMeHeHrne MeTasuios.



Xpom. duznueckue cBoiicTBa XpoMa. XUMHUYECKHE CBOMCTBA XpoMa (OTHOIIGHHE K BOISHOMY Mapy, KHCIOPOAY, XJIOpy, pacTBopaM kucior). [lomydyenue u
npuMmeHeHune xpoma. CoenuHeHus: XxpoMa. M3MeHeHne oKMCIUTENbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHIOB XpOMa € poc-
TOM CTETeHH OKUCIIeHns. AM$oTepHbIe cBoiicTBa okcuaa u ruapokcuaa xpoma (I11). Oxucnenue coneit xpoma (I11) B xpomatsl. B3anMHbIe Iepexo/ipl XpOMaTOB U
JUXPOMATOB. XpOMaThl U JUXPOMAThl KaK OKHUCINTENN

Mapraunen. ®duszndeckue CBOWCTBa MapraHiia. XUMHUECKHE CBOMCTBAa MapraHiia (OTHOLIEHHE K KHUCIOPOIY, XJIOpY, pacTBopaMm KHUCIOT). [lomyuenue u
npuMeneHne Maprania. Oxcugmap- ranna (I'V) kax okuciauTens u kataauzaTop. [lepMaHTraHaT Kajiust Kak OKHCIUTENb

Kenezo. Haxoxnenume B mpupoje. 3HaueHHe djKene3a Juil opraHu3Ma uenoBeka. (Pu3nyeckrne CBOMCTBa jkene3a. XHMMHYECKHE CBOWCTBA JKenes3a
(B3amMOEICTBIE C KUCIOPOIAOM, XJIOPOM, CEPO, YIiieM, BOJIOM, KUCIOTaMU, pacTBopaMmu coseii). CIuiaBsl xkenesa ¢ yriaepoaoM. [lomyuenue u mpuMeHeHue sxeme-
3a. CoenuHenust xene3a. CpaBHEHUE KHCIOTHO-OCHOBHBIX M OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX CBOMCTB rupokcuaa kenesa (I1) u ruapokenna sxenesza (111). Conn
xkenesza (1) u xxeme-  3a (III). Metoast mepeBona comeit xeneza (1) B comm xenesa (I11) u obpatHo. IlomHoe paznoxenue oo comeit xxenesa (III) co crmadbimu
JIBYXOCHOBHBIMU KHcioTamu. OKUCIHTENbHBIC cBoicTBa coenuHennil kene3a (I11) B peakiusix ¢ BOCCTaHOBUTENSIMHU (MOIMIIOM, CEPOBOJOPOIOM U MEIbIO).
[uannnubie KOMIUIEKCHI xKene3a. KagectBennsie peakiuu Ha noHbl xxenesa (1) u (1), @eppumet, ux nonyuenue u npumenenue.

Menb. Haxoxnenue B mpupose. buonorudeckas pons. Guznyeckre 1 XMMAYECKHE CBOMCTBA (B3aUMO/IEHCTBHE C KUCIOPO- JIOM, XJIOPOM, CEpOH, KUCIOTaMH-
okucaurensamu, xiaopuaom xkernesa (I11)). [Tonydenne u npumenenue meau. Oxeun uruapokeua meau (I1). Conu meau (II). Mennsiii kymopoc. Ammuakatst meau (1)
u meau (I1). TTonyuenne okenna meu (1) BocctanoBnennem ruapokcuaa Meau (11) rimroko3oit. [Tonyuenue xmopuaa u noxuaa meau (1).

Cepedpo. Ousnyueckne W XUMUIECKHE CBOMCTBA (B3aUMOICUCTBHE C CEPOBOIOPOIOM B IPUCYTCTBUU KUCIOPO/IA, KUCIIOTa- MU-OKACTUTEISIME). OcakIeHne
OKcHJIa cepeOpa IpH ISHCTBUH MIETI0YH Ha COM cepedpa. AMMuakaThl cepedpa Kak okucinTe- Jin. KauecTBeHHast peakiiys Ha MOHBI cepedpa. [Ipumenenue ce- pedpa.

3os0T10. Dr3nueckre M XMMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C XJIOPOM, «IIAPCKOM BOAKO»). 30JI0TOXJIOPOBOAOPOAHAS KHcioTa. [ mapokcua 3omora
(IIT). Kommmekcs 305m0Ta. CTiocoOb! BRIJIEIEHUS 30J10Ta U3 30JI0TOHOCHOM 1opoibl. [Ipumenenuesonora.

unk. OU3ndecKre 1 XUMUUSCKUE CBOHCTBA (B3aUMOJICHCTBHE C TAJIOT€HAMHM, KUCIOPOIOM, CEpOH, BOAOH, pacCTBOpaMU KUCIIOT U menodeh). [lomydenne u
MpUMEHEHHUE IMHKA. AM(OTEPHOCTh OKCH/IA M THIPOKCHIA TUHKA. BaskHeHIve conu IiHKa.

Jemoncrpaunu. 1. Komiekuust meramioB. 2. Komnekuust muHepainoB u pyd. 3. Komnekius «XKemne3o u ero cruiaBb». 4. OkpalinBaHue IJIAMEHH COJISIMH
IISJIOYHBIX U INEIOYHO3EMENIbHBIX MeTajuioB. 5. B3aumopelictBue Hatpust ¢ Bomoi. 6. B3ammonelicTBue kanbiust ¢ Bomod. 7. Kommekiust « AmoMuHun». 8.
[MnaBnenune amomunus. 9. B3anMoeiicTBre aTFOMUHIISI CO TETO0YBIO.

10. Amomotepmus. 11. BzaumoseiicTBrue XpoMa ¢ CONISTHOM KHCIOTOM 0e3 mocryma Bozayxa. 12. Ocaxnenue runapokcuaa xpoma (II) u okucnenue ero
TepokcuaoM Bomoponda. 13. Pasnoxenme muxpomarta ammonus. 14. Paznoxxenue mepokcuaa Bomoponda MOJ MeHCTBHEM MHOKCHAa Mapranma. 15. OcaxaeHne
ruapokcua xeresa (1) u okucinenue ero Ha Bo3yxe. 16. Boiienenue cepedpa 13 ero cosieii 1eiicTBHEM ME/IH.

JlaGopaTopublie onbIThl. 1. OkpammBaHue TUTAMEHH COCIMHEHHWSIMH IIENOYHBIX MeTaiuioB. 2. O3HakOMJIEHHWE C MHHEpAJaMd W BaKHEHIINMU
COC/IMHEHUSMU IIETOYHBIX MerayuioB. 3. CBOWCTBA COeTMHEHUH MIETOUHBIX METAILTOB. 4. OKpacKamiaMeHu COJISIMU IeT0YHO3eMeNbHBIX MeTaiuioB. 14. CBoiicTBa
Maraus u ero coeauaeHuil. 15. CpoiictBa coequaenuit kampims. 16. XKectkocts Bomsl. 17. CoiictBa amomuuus. 18. CBolicTBa coennHeHUi amomuHus. 19.
CsoiicTBa onoBa, cBUHIA U UX coennHeHmit. 20. CBoiicTBa coeqnaeHnid Xpoma. 21. CBolicTBa MapraHiia v €ro coeinHeHu. 22. M3yuenne MIHepaioB xKernes3a.

23. CoiicTBa xene3a. 24. CBoiicTBa MeIH, €€ CILIABOB U coeauHeHni. 25. CBOMCTBA IIMHKA U €70 COSAUHEHUHN.

OcCHOBBI OpPraHM4YecKoil XMMHHU
OcCHOBHBbIE IOHATUS OPTAHNYECKOH XUMUH

[losiBiieHne u pa3BUTHE OPraHUYECKOW XUMHUM Kak Haykw. [IpeaMer m 3amadunm opraHu4ecKor XuMuu. MecTo 1 3HaueHHe OPraHnYeCKOH XMMHUU B CHCTEME

€CTECTBEHHBIX HayK. B3anMOCBS3b HEOPTaHUYECKUX H OPTaHUYECKHUX BEIECTB.



OcobennocTu OPraHnYCCKNX BCIICCTB. HpI/IqI/IHI)I MHOFOO6pa3I/ISI OpPraHn4CCKUX BCIICCTB. OpFaHI/I'-IeCKI/IC BCIICCTBA B IIpU- POAC. yFJ'IGpOI[HI;Iﬁ CKCJICT
OpFaHquCKOﬁ MOJICKYJIbI, €TI0 TUIIbl: HUKINYCCKUEC, alTUKIINYCCKUC. Kap6OHI/IKJ'II/I‘IeCKI/Ie 1 IeTCpO- HUKIINYCCKUC CKEIICThI. KpaTHOCTb XUMHUYECKOMN CBSI3U (BI/II[I)I
CBs3CH B MOJICKYJIaX OpraHMYCCKUX BCHICCTB: OAMHAPHBIC, ,HBOP'IHLIC, TpOﬁHLIe). H3meneHune SHEpPruu CBsI3eH MCXKAY aTOMaMM Yyrjiepoaa HNpu YBCIWMYCHUU
KpaTHOCTU CBA3U. HaCLIIIIeHHI)IC 1 HCHACBINICHHBIC COCAMHCHMU .

DJEeKTPOHHOE CTPOCHUE H XUMHUYECKUE CBS3U aToMa yriieposa. [ mopuansanust aTOMHBIX OpOUTaJICH, €€ TUITBI IJIsl OPraHUuECKUX COSTMHEHUH: Sp3, spz, sp.
O6paszoBaHue O- U T-CBSI3e B MOJICKYJIaX OPraHUYeCKUX coeArHeHnH. [IpocTpaHCTBEHHOE CTPOCHNE OPTaHUIECKUX COCIMHCHHM.

XUMHYeCKoe CTpOeHHE KaK MOpPSIIOK COEMHEHHsI aTOMOB B MOJIEKYJI€ COIJIACHO MX BaJICHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUN XMMHUYECKOTO CTPOEHUS
oprannueckux coenuHeHud A. M. ByriepoBa. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOro cTpoeHusi Mmonekyn. CtpykrypHas dopmyna. M3omepust u
moMepbl. CTpyKTypHass W TPOCTPAHCTBEHHAsi H30Mepus. I3omepus yriaepomHoro ckenera. M3omepusi monoxeHus. MexkiaccoBas uzoMepus. Bumbl
MIPOCTPAaHCTBEHHOM n3oMepuu. OnTuyueckass u3oMepus. ACUMMETPHYECKUi aToM yriepoja. OnTuueckne aHTUMOABI. XHPaJbHOCTh. XHpalbHbIE M aXupajbHbIC
Monekyisl. ['eomerpudeckas nsomepus (Iiuc-, TPAHCU30MEPHS).

OU3NKO-XMMUYECKUE METOJbl HCCICIOBAaHUS  CTPOSHHUS M PEAKIMOHHON CIIOCOOHOCTH opraHWyeckux coeamHeHui. Crekrpockonus SIMP,
MaccCIeKTpOMeTpHsi, HHPPaKpacHas ClIEKTPOCKOMHSI.

DJNeKTPOHHOE CTPOCHHE OPraHMYECKUX BEIIecTB. B3anMHOE BIMSHHE aTOMOB W TPYII aTOMOB. DJEKTpOHHBIE 3PQekThl. HAYKTHBHBIA M ME30MEpHBIN
s dexTsr. [IpencraBnenue o pe3oHaHCE.

Knaccudukanus oprannyeckux BeriectB. OCHOBHBIC KJIACCH OPTaHHMUECKUX COeMHEHNH. [IpUHIMTIBI KITacCU(pUKAIIMK OpTaHUYecKuX coenHeHni. [TonsTre
o hyHKIMOHANBHOM Tpymie. Kinaccudukanuss OpraHnv4ecKuX COeAWHEHHH 1o (YHKIMOHANBHBIM rpymmaM. ['omonorusi. ['omonoru. ['omonoruyeckast pasHOCTb.
T"'omonoruueckue psibl.

HomenknaTtypa opraHndecknx BemecTB. MexayHapoaHas (CHCTeMaTH4ecKas) HOMEHKIATypa OpraHMYeCKUX BEIIECTB WM MPUHIMIIB 00pa3oBaHMS HA3BaHHIA
OpraHMYeCKUX COeUHEHNHI. PalimoHaibHasi HOMEHKIaTypa.

Kaccudukarys u oco0eHHOCTH opraHndecknx peakiuii. CrocoOs! 3amuceii peakuii B opraHnndeckod Xxumuu. Cxema ¥ ypaBHEHUE. Y CIIOBHUS TIPOBEICHHS
peaknuii. Knaccudukanms peakiunmii OpraHUYecKrX BEIIECTB 10 CTPYKTYPHOMY TNPH3HAKY: 3aMeEIlleHHEe, NMPUCOCANHEHHE, OTIICIUICHHE. PeaKkIIMOHHbIC TIEHTPHI.
ITepBoHayvaibHbIE MOHATUS O TUMAX W MEXaHHU3Max OPraHUYECKUX peakiui. ['OMONIMTUYECKUM M TeTepOJUTUYECKUN pas3pbiB KOBAJEHTHON XMMHUYECKON CBSI3U.
CB0OOOAHO pajVKaIbHBIA M HOHHBIN MeXaHN3MbI peakinn. [loHsTiue o cBo60HOM panukane, Hykieoduie, anekTpoduie, kapookaTnone u kapoannone. O003HaUeHHE
HMOHHBIX PEaKIUil B OpraHndeckoil XuMun. OKHCIUTENbHO-BOCCTAHOBUTENBHEIE PEAKIIMU B OpraHUYecKol XuMnd. VaeHTuduKanus opraHndeckux COCIMHEHUH.
I'eneTn yeckasi CBSA3b MEXKY KJIaCCaMU OPraHUYECKUX COCTUHEHU .

JdemoncTpanuu. Moaenu opraHu4ecKuX MOJIEKYJ.

YraeBogopoabl

AJIKaHbl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl METaHA. sp3—l"1/16p1/1;[1/13aum opburazneii aToMoOB yrieposa. |'oMomorndeckuii ps u
obmas Gopmyna ankanoB. CuctemaTHyeckass HOMEHKIATypa allKaHOB M PaauKaioB. M3omepust yriepogHoOro ckenera ajnkaHoB. [lomsamue o KOH@OpMayusx.
du3uveckne CBOWCTBA aKaHOB. 3aKOHOMEPHOCTH W3MEHEHHsS (DHU3MUYECKHX CBOMCTB. XWMHYECKHE CBONCTBA aJIKAHOB: TaJIOTEHHMPOBAHWE, HUTPOBAHHE,
JEeTHIPUPOBAHUE, TEPMHUUECKOE Pa3IoKeHHe (MMPONN3), TOPEHUE KaK OJMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B HPOMBILUICHHOCTH M OBITY, KaTaIUTHYECKOE
OKHCIJICHHE, KPEKUHI KaK CIIOCOOBI MONYYEHHsI BaXXKHEHIINX COCAMHEHUM B OPraHMYECKOM CHHTE3€, M30MEpHU3alMs KaK CIOcO0 MOIyYEHHs BBICOKOCOPTHOTO
OeH3nHa. MexaHn3M peakyuy cBOOOAHOPaANKAIBHOIO 3aMelleHns (Ha mpuMepe XJIOpUpoBaHus MeraHa). CHHTETHYECKHE CIIOCOOBI MOMy4YeHHUs aJlkaHOB. Mero-
Il TIOJYYCHUS] AJKaHOB W3 aJKWITaJoreHunoB (peakuus Bropra), nekapOOKcHIMpOBaHHEM coJied KapOOHOBBIX KHCIOT M 3JIEKTPOJIM30M PacTBOPOB COJIEH
KapOOHOBBIX KUCIJIOT. Haxoxk1eHre aJIkaHOB B IPUPO/IE U IPUMEHEHHE aJIKaHOB.



Huxnoankanpl. CTpoeHHe MOJNEKYNT IuKiIoankaHoB. OOmas ¢opmyna LUKIoadKkaHOB. HoOMeHKIIaTypa NHMKIOANKAaHOB. M30Mepus IMKIOAIKAHOB:
YIIIEPOTHOTO CKEJIeTa, MEKKIIACCOBas, POCTPAHCTBEHHAS (LMC-TpaHC-u3oMepusi). HampspkeHHbIe W HEeHANpshKeHHBICITUKITBL. Crieru(ruKa CBOMCTB IMKII0ATKAaHOB
C MallbiM pa3MepoM IuKiIa. XWUMHUYECKAE CBOWCTBA IUKJIONpPONAHA: TOPEHUE, PEaKIMM TPUCOCAMHCHUS (TUAPUPOBAHUE, IPHCOCIMHEHHUE TaJIOTCHOB,
raJIOreéHOBOIOPOJIOB, BOJIb) U IIUKIIOTEKCAHA: TOPEHUE, PEaKIIMU PaJUKaILHOIO 3aMelleHns (XJIOpHpOBaHUe, HUTpoBaHue). [lonydeHne MUKIoaaIKaHOB U3 aJKaHOB
M IUTaj0oreHaIKaHOB.

AJIKeHBbI. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJbl 3THUJICHA. SpZ-FI/I6pHILH3auHs{ opbOutaneii aTtomoB yriepoaa. o- u m-CBsi3H.
lomonoruueckuii psg u obmias ¢opmyna ainkeHoB. HomeHkmatypa ankeHOB. M3oMmepusi ajKeHOB: YIJIEPOIHOIO CKeJeTa, IOJOKECHUS KPAaTHOM CBS3H,
MIPOCTPAaHCTBEHHAs! (Teo- METpUYecKasl U30MepHsi, UM LUC-TPaHC-U30MepHs), MeKKIaccoBas. PU3NYecKne CBOMCTBA aJIKEHOB. XMMHUYECKHE CBOIMCTBA aJIKEHOB.
PeaKHI/II/I BHGKTPO(bI/IHLHOFO MPUCOCANHCHUSA KakK crioco0 IMOJTy4€HUA q)YHKIII/IOHaJ]LHI)IX MMPOU3BOAHBIX YIJIEBOAOPOAOB: TUAPUPOBAHUE, TaJIOFCHHUPOBAHUEC,
THJIPOTATIOreHUPOBAHUE, THIpATAIUs aJKeHOB. MeXaHu3M 3JIeKTPOQMILHOIO MPUCOSIUHEHNsT K ankeHaM. [IpaBuio MapKoBHHKOBA M €ro OOBSICHEHHE C TOUYKH
3pEeHUsl DIIEKTPOHHOU Teopuu. PajmkanbHoe prcoeJHeHne OPOMOBOIOPO/Ia K aJIKeHaM B IPUCYTCTBUH TiepeKuceil. B3aumoelicTBre alkeHoB ¢ OpOMOM U XJIOPOM
B ra- 30BOi (pase mpu BBICOKOW TemriepaType MM Ha cBeTy. OKHCICHUE ajKeHOB: TOPeHHE, OKUCIICHHE KUCIOPOJOM B MPUCYTCTBUU XiopuaoB namiaaus (II) u
memu (II) (Bakep-mporiecc), okucieHrne KUCiIopoaoM B IPUCYTCTBUHN cepedpa, OKHCIEHHE TOPSYUM MTOIKUCICHHBIM PAacTBOPOM IMEpMaHTraHaTa Kajusi, OKHC- JIEHHE
nepMaHraHatoMm kamus (peakiusi Barnepa), o3onupoBaHue. KauecTBeHHbBIC peakiliy Ha JBOWHYIO CBsi3b. [IpOMBIIIICHHBIC U JIAOOPATOPHBIE CIIOCOOBI MOTYYCHHUS
ankeHoB. [lomydeHne ajaKkeHOB NIErWIPUPOBAHMEM aJKaHOB;, PEAaKIHMEH SIMMMHHHAPOBAHUS W3 CIHUPTOB, TAJIOT€HAKaHOB, AWTANOreHankaHoB. [IpaBuio 3aiinesa.
ITonumepuzanus ankenoB. [lonumepuszanus Ha karanuzatopax Lurnepa—Harra. [lonudTHiieH Kak KPYyHMHOTOHHAQKHBIM MPOAYKT XMMHUYECKOI'O MPOM3BOJICTBA.
[Ipumenenue ankeHOB (3THIICH HIIPOITHIIEH).

Aaxaauensl. Krnaccudukanus ankaJueHOB MO B3aUMHOMY pACIHOJIOKEHHIO KpaTHBIX CBsi3ed B Mosekyie. OcoOeHHOCTH d3JEKTPOHHOTO U
MPOCTPAHCTBEHHOI'0 CTPOCHHS COINPSDKEHHBIX ankagueHoB. OOmias Gopmyna ankamueHoB. HoMeHkiaTypa u m3oMmepusi ankaaueHoB. Du3ndecKre CBOWCTBA
ajKaJaueHoB. XHUMHUYECKUE CBOMCTBA aJIKaJMCHOB: PEAKIMHU IPUCOCAMHCHHUs (THIPUPOBAHUE, TaJOrCHHPOBAHUE), TOPeHUS M nonmumepuzauuu. 1,2- u 1,4-
[pucoenunenue. Ilonyuenue ankamueHoB. CuHre3 OyrajvieHa u3 OyraHa u 3taHona. Ilommmepusarus. Kayuykwu. Bxiaag C. B. JleOenepa B mosyueHue
CHHTETHYECKOT 0 Kay4y Ka. Bynkanuzamus kayqykoB. Pesura. MHOrooOpa3ue BIUI0OB CHHTETHYECKHX KaydyKOB, MX CBOMCTBA M IPUMEHEHNE.

AJIKMHBI. DJICKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE MO- JICKYJIBI arieTuiieHa. SP-I nOpuan3amus opOuTaneil aToMoB yriiepoaa. I oMOIOTHYeCKUN ps U
obmast popmyna anknHOB. HoMeHKkmaTypa ankuHOB. M30MepHst alIKMHOB: yTIIEPOJHOTO CKENEeTa, MO0KEHHS KPaTHOM CBSI3U, MexKiIaccoBas. dusnueckne cBoiicTBa
ANKUHOB. XWMHYECKHE CBOWCTBA AIKWHOB. Peakmum TpHCOEIMHEHHS KaK crmoco0 TOJTy4YeHHs TMOIMMEPOB W APYTHUX MOJE3HBIX IMPOAYKTOB. |'HapupoBaHme.
Peaknnu mprcoeqMHEHNS TaIOT€HOB, TAIOTEHOBOAOPOIOB, BOABL. TpruMepr3anus u AuMepu3alus aneTmieHa. Peaknunn 3amemnienus. KucioTHbie CBOMCTBA aIKHHOB
C KOHIICBOH TPOWHOW CBs3BIO. AICTWICHHABL. B3anMomelicTBHE aleTHICHHIOB C TajoreHankaHaMd. [ openue arerwieHa. OKHCIEHHE aJKHHOB PacTBOPOM
nepMaHranata kKanus. [lomydeHwe amerniieHa MHPOIM30OM MeTaHa W KapOumgHbIM MeToqoM. CHHTE3 alKWHOB AJIKHWIMPOBAaHWEM aleTHinuioB. llpumenenue
areruiieHa. ['opeHue ameTnieHa Kak UCTOYHHUK BBICOKOTEMITEPATYPHOTO IIAMEHH TSI CBAPKU M PE3KU METaJUTOB.

Apensl. Vcropust otkpeitus OeHzona. llonsitue o0 apomatuunoctu. IlpaBuno Xrokkens. HeOen3oumHbeie apomaTtmueckue cucTeMbl. CoBpeMeHHBIS
MIPEJCTAaBIIEHUSI 00 AIIEKTPOHHOM W IPOCTPAHCTBEHHOM cTpoeHnu Oensona. Oomas hopmyna apeHoB. M3oMepus 1 HOMEHKIaTypa ToOMOJIOoroB Oen3ona. M3omepus
J3aMeIIeHHBIX OEH30JI0B Ha mpuMepe KcrtonoB. dusndeckne cBoiicTBa OeH3ona. XWMHUYECKHe CBOMCTBa OeH3ona. Peaknmy 3amerieHus: B OSH30IBHOM SIpe
(omekTpoMIIbHOE 3aMelleHne): TaJOoreHHPOBaHWEe, HUTPOBAHUE, ANKIIIMPOBAHHUE, alWJIMpPOBAaHHE, Cylb(HupoBaHWE. MeXaHW3M pEeaKIUH 3IEKTPO(UITEHOTO
3aMmernieHus. Peaknuu npucoeqnHeHns K OeH30imy (THIpHpOBaHUE, TAJIOTEHUPOBAaHKE (XJIOPUPOBaHHUE Ha cBeTy). Peakius ropenus. OCOOEHHOCTH XMMHYECKHIX
CBOWCTB aJIKHIJIOCH30JIOB Ha IIpUMepe ToNyosia. B3anMHOe BIMsSIHUE aTOMOB B MOJIEKYJIe Toimyona. [IpaBuia opreHTaluy 3aMeCcTUTeNeH B peakiusiX 3aMelleHus,



XnopupoBanue Tonmyosa. OKHUCIIEHUE ajJKUIOEH30JI0B pPAacTBOPOM IIepMaHTaHara Kajus. ['amoreHupoBaHHE alKWIOSH30J0B B OOKOBYKO Ilemnb. HuTpoBaHue
HuTpoOen3ona. [lonydenue Oensona u ero romonoros. [ [pumeHeHre roMonoroB OeH3ona.

IeHeTnyeckasi CBSI3b MEKIY PA3JHYHBIMH KJIACCAMH YIJIeBOAOPOI0B. KauecTBeHHbBIE pEaKIUu Ha HENPEACTbHBIC YIIICBOIOPO/IBIL.

l'anoreHonpou3BoAHbBIE YIJIEBOIOPOI0B. Peakiiny 3amMeleH sl rajioreHa Ha F'uIpOKCUII, HOTPOTPYIIY, TUaHOrpyIty,. JleficTBre Ha TajloreHIpOnu3BOIHbIE
BOJIHOTO M CIIMPTOBOTO pacTBopa Imnenoud. CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH ajKWiI-, BUHWI-, (eHWJI- W OCH3WITaJoreHuIoB. B3aumopeiicTBue
JUTaJIoreHaJIKaHOB C MarHueEM 1 IUHKOM. IlonsiTue o MCTAJUIOOPraHNYCCKUX COCANHCHUAX. Wcnonp3oBanue TaJIOrCHOIMPON3BOAHLIX B 6LITy, TCEXHUKEC U B CHHTEC3€.

Jdemoncrpanun. 1. CocraBieHue Mojeneil MoJeKyn ankaHoB. 2. bBpomupoBanue rekcana Ha cBety. 3. ['opeHre MeTaHa, dTulieHa, anerwieHa. 4. OTHoleHue
MeTaHa, STUJICHA, alleTUIIeHa W OEH30Ja K pacTBOpaM IepMaHraHarta Kajaus u OpoMHoii Boze. 5. [lomyuenne aTuiena peakuueid qeruaparanuu stanona. 6. [lo- mydenne
aleTUJICHa THAPOIM30M KapOujaa xanpiws. /. OKHCIEHUE TONyosia pacTBOpOM mepMaHraHata kamus. 8. [lomydeHue cruposna JernonmMmepu3anieil moaucTupona 1
HCIBITAHUE €r0 OTHOIICHHS K PACTBOPY IIEpMaHTaHaTa KaJIHsl.

Kuciiopoacoaep:kaniue oprannyeckue coeMHeHHs1

Cnuprsl. Knaccudukaiys, HOMeHKIaTypa 1 U30Mepust CIUPTOB. ['oMoorudeckuii psij u odmias popmysia mpeenbHbIX 0JJHOATOMHBIX CITUPTOB. PHu3nveckue
CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX CIIMPTOB. BOIlOpOI[HaSI CBsA3b MCXKAY MOJICKYJIaMU U €€ BJIMAHUC Ha (1)I/I3I/I‘IGCKI/IG CBOICTBa CITMPTOB. XHUMHYECKHE CBOMCTBA
CIIMPTOB: KHCJIOTHBIE CBOMCTBA (B3aUMOICHCTBHE C HATPUEM KaK CIIOCO0 YCTAHOBIICHHSI HAIMYHMSI THAPOKCOTPYIIIBI); PEaKIIMU 3aMEIIECHHS THIPOKCUIBHON IPYIIIbI
Ha TaJIoOreH KakK CIoco0 TOJy4YeHHsI PACTBOPUTENICH; MEKMOJICKYJIIpHAsE W BHYTPUMOJICKYJSIpHAs JerujapaTanus; oOpa30oBaHHE CIIOKHBIX 3(QUPOB ¢
HCOPraHM4C€CKMMHU 1 OPraHNUYCCKUMHU KUCJIIOTaMU,; T'OPEHUEC; OKUCIICHUE OKCUIOM MEIN (“), IMMOAKHCICHHBIM paCTBOPOM II€PMaHIaHaTa KaJius, XpOMOBOﬁ CMECHIO,
PEaKIMHU YIIIEBOAOPOIHOrO pajnKaia. AJIKOroisaTel. ['MAPOIN3, aKUIMpOBaHKUEe (CHHTE3 MPOCThIX 3(UPOB 10 BuiibsiMcony). [IpoMbIlIeHHBIA CHHTE3 METaHOoa.
[lo- myueHne 3TaHONA: peakius OpOKEHUsI TIIFOKO3bI, THpaTals dTuieHa. [Ipumenenne Mmeranona u stanona. Gu3nonornyeckoe JIelHcTBUE METaHoMa U dTaHolIa Ha
OpraHu3sM 4YE€JI0BCKa. MHoroaToMHEBIE CITUPTHI. OTUIEHTTUKOIL U TIIMOCPUH KaK MPEACTAaBUTCIN IMPEACIbHBIX MHOI'OATOMHBIX CIHUPTOB, HUX (1)I/ISI/III€CKI/IG u
XUMHYecKue cBoiicTBa. KadecTBeHHas! peakiiysi HA MHOI'OATOMHBIE CITUPTBI U €¢ MPUMEHEHUE JIsl PACcTiO3HABAHMS TIIHIIEPHHA B COCTABE KOCMETHUYECKHUX CPEJICTB.
CuHTE3 JMOKCAaHAW3 ATHICHIVIMKOMNS. TOKCHYHOCTh STUIICHTIIMKOIIS. [IpakTiHueckoe MpUMEHEHHUE STUIICHT KOS UTITUIICPUHA.

Ipoctbie 3¢uUpbLI KaKk H30MEPbl TPEACTBHBIX OJHOATOMHBIX cHUpPTOB. CpaBHeHHE MX (U3MYECKUX M XUMHUYECKUX CBOMCTB CO crnupraMu. Peakmus
pacIIeruIeHUs TPOCTHIX A(DUPOB UOITOBOIOP OJIOM.

®enonpl. CTpoeHue, U30MepHUsi U HOMEHKIaTypa (heHosoB. B3anMHoe BIUsIHAE aTOMOB B MoJieKyie ¢perona. Gu3nueckne 1 XMMAYECKHe CBOMCTBA (eHONIa U
Kpe3os10B. KHcinoTHbIe cBOiCTBa ()EHOJIOB B CPABHEHUM CO CIIMPTAMU: PEAKIIMU C HATPUEM, THIPOKCHUIOM HaTpus. Peakinun 3amerneHuss B OCH30JbHOM KOIBIIS
(ranorenmpoBanue (OpomupoBanue), HuTpoBanue). Oxucnenne Gpenonos. Kauectsenusie pe- akiuu Ha heHod. [lomyuenne penona. [[pumenenne Gpenona.

KapOounabHble coequHeHMsl. AJBICTHIBI W KETOHBL. JIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE KapOOHHIBLHOW TPYIIBL, €€ TONSAPHOCTh U
noJsipuzyemMocTh. Kiaccudukarust anberuioB 1 KeToHoB. CTpoeHHe MpeebHBIX albJerHI0B. [ OMONOTHYECKHI Psiji, HOMEHKIIATYpa, U30MEPHS MPEACITbHBIX
anpaerusioB. CTpoeHHe MOJIEKYJbI arleToHa. [ OMOIOTrHYeCKHi psijl, HOMEHKIIATypa 1 n3oMepus keroHoB. O0mias popMyia npeeibHbIX ajbJIeTHJI0B U KETOHOB.
dusnueckne cBoicTBa (PopMasbIeruia, aneTanbIerna, alerona. XuMUIeCKue CBOMCTBA MPE/IeTbHBIX abJICTHI0B U KETOHOB. Peakinu MPUCOCMHECHUS BOJIBI,
CIHMPTOB, IMAHOBOJIOPO/Aa U TUIPOCYIbhuTa HaTpusi. CpaBHEHHE PEAKIMOHHON CIOCOOHOCTH ajbJICTH/IOB M KETOHOB B PEAKIUSIX MPUCOCAUHEHUs. Peakiun
3aMeIlleHHsT aTOMOB BOJIOpOJa TpPH YIJIEPOJAHOM aToMe Ha ranored. I[lomumepusarus dopmanpaeruna u aneranbaeruga. OKHcIeHHEe KapOOHWIBHBIX
coennHeHni. OCOOCHHOCTH peakIuy OKHCIeHUs anerona. CpaBHEHUE OKHMCIICHUS allbJICTU/I0B M KETOHOB. [ mapupoBanue. BoccraHoBIeHHE KapOOHMIIBHBIX CO-
eIMMHEHUH B criupThl. KauecTBEHHBIC pEaKIMy Ha ajbJCrUHYI0 Tpymnny (peakius «cepeOpsHOro 3epkana», B3aumojeictBue ¢ ruapokcuaom menu (II)).
Ocobennoctu Gopmanpaeruaa. [1o- myderre npeaensHbIX albIeTHI0B: OKUCIEHNE CITMPTOB, THApaTaIus alleTuiieHa (peakius KydepoBa), OKMCIIeHHeM dTHIIeHA
Kkuciaopoaom B npucyrcTBuu xiopuaa namtaaus (I1). IMomydeHue ameroHa OKHUCIEHHEM IPOIAHOMa-2 M Pa3JIOKEHHEM KaJbIMEBOW MM OapHeBOi COIH



YKCYCHOM KHCJIOTBI. TOKCHYHOCTD anbJeruaoB. BakHelilme mpeicTaBUTENH albACTWIOB W KETOHOB: (OPMalbICTH, YKCYCHBIM ajbJIeruj, aleToH U UX
MpaKTUYECKOE UCI0JIb30BAHUE.

KapoOonoBsbie kuciaorsl. CTpoeHre npeaenbHbIX 0OTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Knaccudukanys, u3oMepus 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT.
DNEeKTpOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOM rpymmbl. ['omMonmorndeckuid psia ¥ oOmas (Gopmyna THpeneibHBIX OJHOOCHOBHBIX KapOOHOBBIX
KucinoT. Ou3nueckre CBOWCTBA MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha IpUMEpe MYpPaBbUHOW, YKCYCHOH, MPOIMOHOBOH, MaJbMHUTHHOBOH W
CTEapUHOBOM KUCIIOT. BolopoiHbIe CBSI3M, accolraliysi KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOMCTBA MPEEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuCIIOTHBIE
CBOMCTBA (I/I3MCH€HI/I€ OKpAaCK1 MHAUKATOPOB, pCAKIIUN C AKTUBHBIMU METAJJIaMU, OCHOBHBIMH OKCHUIaMU, OCHOBAHUAMMU, COJ'I)IMI/I). M3menenne cuibl Kap6OHOBBIX
KHCJIOT TIpH BBEICHUHU JOHOPHBIX M aKICNITOPHBIX 3aMeCTHTENeH. B3aumojeiicTBre KapOOHOBBIX KUCIIOT CO CIIMPTaMH (PEeaKiius dTepU(UKaIK), 00paTUMOCTh
peakiuu. [anoreHupoBaHue KapOOHOBBIX KUCJIOT B OOKOBYHO Iierb. OCOOCHHOCTH XMMHUYECKMX CBOWCTB MYPaBbHUHON KHCIOTHL llomyueHue mpeeibHbIX
OJHOOCHOBHBIX Kap60HOBI)IX KHCJIOT: OKHCJICHHE aJIbJACIUAO0B, OKUCJICHUC IMCPBUYHBLIX CIIMPTOB, OKHCICHHUEC AJIKAHOB W aAJIKCHOB, THAPOJIM30M TI'€MHUHAJIBHBIX
TpurasioreHu0B. IlonydeHre MypaBbUHON U YKCYCHOM KHCJIOT BIIPOMBIIIIEHHOCTH. [ IpMeHeHre MypaBbUHOU U YKCYCHOM KUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCIIOTHI: OOIIME CIOCOObI MONy4YeHHs, OCOOCHHOCTH XHMMHYECKMX cBOHMcTB. lllaBeneBass m ManoHOBas KHCIOTa Kak
MIPECTABUTENN TUKAPOOHOBBIX KUCIIOT.

HemnpenenbHbie 1 apoMaTHUeCKUe KUCIOTHI: OCOOGHHOCTH HMX CTPOEHHsI W CBOMCTB. [IpuMeHeHUe OCH30MHONM KUCIOTHL. ApoMaTHYecKhe JUKapOOHOBBIC
kucaoThl ((raneBas, uzodraicBas u TepedraieBas KUCIOThI). [IOHSATHE O T'MIPOKCHKAPOOHOBBIX KHC- JIOTaX M MX IMPEICTABHTEISIX MOJIOYHOW, JIMMOHHOM,
SIOJIOYHON ¥ BUHHOM KHCIoTaX. Beiciime NpeaAcCiIbHbBIC U HETIPEACIIBbHBIC Kap6OHOBBIe KHCIIOTEI. 3HAYEHHE U IIPUMECHCHUEC Kap6OHOBI)IX KHCIIOT.

DOyHKIHOHAIBHBIE TIPOU3BOIHbIE KAPOOHOBBIX KHCJIOT.

XJTOpaHTUAPUIBI M aHTHIPUABI KapOOHOBBIX KHCIIOT: TIONydeHHe, TUaApoyn3. [lomydeHue CIOXKHBIX 3(QUPOB C HCIOIB30BAHUEM XJIOPAHTHJIPUIOB U
AHTUJPUIO0B KUCIIOT.

Crnoxubie 3¢upbl. CTpoeHHEe, HOMEHKJIATYpa U U30MEPHS CIIOKHBIX 3(UpOB. CII0KHBIE 3(DUPBI KAK H30MEPhI KAPOOHOBBIX KUCIOT (MEKKIIACCOBAs H30MEPHS).
CpaBHeHHE (QU3MYCCKMX CBOWCTB U PEAKIIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(UPOB M U30MEPHBIX UM KapOOHOBBIX KHUCIOT. [ 'Mapoin3 ciaokHbBIX 3GupoB. CrocoOb!
MOTYYEHUSI CIIOXKHBIX d(PUpOB: dTeprpUKaIUsI KapOOHOBBIX KHCIIOT, al[MJINPOBAHUE CIIUPTOB M AJIKOT'OJITOB TaJOreHAHTHPUIAMH U aHTHJIPUIAMH, aTKUINPOBAHUC
KapOOKcHIaT-uOHOB. [IpUMeHeHHe CIOKHBIX Y(QHUPOB B MHIIEBOH U TAPPIOMEPHOH MTPOMBIIIIIICHHOCTH.

Amuipl KapOOHOBBIX KHCIIOT: ITOJTY9E€HUE U CBOMCTBA Ha MpUMeEpe arleTaMuaa.

Conn kKapOOHOBBIX KHCIOT, UX TEPMHUYECKOE PA3IOKEHHE B MPHUCYTCTBUU Iienodrd. CuHTe3 KapOOHUIIBHBIX COSTUHEHNN Pa3lIoKeHNEM KaJIbIIMEBBIX COJEH
KapOOHOBBIX KHUCIIOT.

Hemoncrpauun. 1. BsammopeiictBue Hatpust c¢ ostaHonoM. 2. Okucienne stanona okcumoM memu (I1). 3. Topenme sramomna. 4. Bzaumopeiicteue
TpeTOyTHUIIOBOTO CIIHPTa C coNsiHOW kucno Tod. 5. Momodopmuas peakums. 6. OnpeneneHne ajabAerda0B MPH MOMOIIA KadeCTBEHHBIX peakmmil. 7. OkucieHue
aJbACru-10B IepMaHraHaTom Kaius. JlaGopaTtopuble onbiThl. 1. CBoiicTBa 3THI0BOro cnupra. 2. Coiicra rimuepuna. 3. CBoiicta denona. 4. CpoiictBa dhop-
ManuHa. 5. CBolcTBa yKCYCHON KUCIOTHL. 6. Colli KapOOHOBBIX KHCIIOT.

A30T- U cepocosep:kamne coennHenns. Hutpocoenunenusi. AMunbl. Kinaccudukaiys mo THITY yrieBOIOPOTHOTO paJnKalia M YUCITy aMHHOTPYIII B
MoJIeKyJie, HOMEHKIIaTypa, M30Mepusi aMUHOB. llepBuYHbBIE, BTOPUYHBIE W TPETHYHBIE aMHUHBL. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE ITPEIeIbHBIX AMUHOB.
®uznyecKkue CBOMCTBA aMUHOB. AMHUHBI KaK OpPraHMYECKHME OCHOBAHUS: peakUMHM ¢ BOAOM, KuciaoraMu. Conu ankuiaMMoOHUs. Peakuusi TOpeHus aMUHOB.
ANKWIMPOBaHWE W allFIMPOBAaHNE aMHUHOB. Peakiuu aMWHOB C a30THCTOM KuCiOTOH. llomydeHne aMHWHOB alKHIMPOBAaHHUEM aMMHaKa M BOCCTAHOBIICHHEM
HUTPOMPOHU3BOIHBIX YIIIEBOIOPOJIOB, U3 CIUPTOB. [IpuMeHeHne aMUHOB B (DapMarieBTUYeCKON MPOMBINUICHHOCTH. APOMaTHYeCKNe aMUHBL. AHWJIMH KakK Mpe-
CTaBUTEIh apoMaTHUeCKnX aMWHOB. CTpoeHHEe aHWIMHA. B3auMHOE BIHSIHHE TPYIIT aTOMOB B MOJIEKYJIe aHWJMHA. BiusHue 3amecTUTeneld B apOMaTHYeCKOM



SApe Ha KUCIOTHBIC M OCHOBHBIC CBOWCTBAa apWJIaMHHOB. [IpuymHBI Ocna®ieHUs] OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHHU C aMHHAMHM MPEAENTbHOTO psija.
XUMHUYECKE CBOWMCTBA aHWIMHA: OCHOBHBIE CBOMCTBA (B3aMMO- JCHCTBHE C KUCIIOTAMH); PEAKLUUH 3aMEHICHUs B apoMaTH4YecKoe SApO (TaJoreHupOoBaHHE
(B3aumoeiicTBrEe ¢ OpOMHOM BOJIOI), HUTPOBaHKE (B3aUMOJICHCTBHE C a30THOM KHCIIOTOM); OkucieHue). [lonyyenne aHuiaMHa (peakius 3WHUHA). AHWIMH Kak
CBIpBE JUIs TPOU3BO/ICTBA AHUJIMHOBBIX KpacuTeneil. CHHTE3bl Ha OCHOBE aHWJIMHA.

I'etepoumkibl. A30T-, KUCIOPOJA- M cepocojepikaline rerepouukisl. dypaH, TUPPON, Kak MPEeACTaBUTENM ISATHUWIEHHBIX rerepounukioB. [Ipupona
apOMaTHUYHOCTH MATHYIEHHBIX FETEPOIMKIOB. DJIEKTPOHHOE CTPOSHHE MOJIEKYIBI THPPOoJia, ApOMaTHUECKUI XapakTep MoJieKy bl KucinoTHble cBOMCTBa MUppoIIa.
[Mupuauna Kak MpencTaBUTENb MIECTHYICHHBIX TeTePOLUKIOB. DJIEKTPOHHOE CTPOEHHUE MOJIEKYJIbl MUPUANHA, apOMAaTHUYECKUH XapakTep MojieKynbl. OCHOBHBIE
CBOMCTBa MUpHIMHA. Paznnune B MposBICHHH OCHOBHBIX CBOMCTB MTUPPOJIa M MUpUANHA. Peakiuu nupuauHa:anekTpoduibHOe3aM ellieHrn e, THAPUPOBAHIE, 3aMEIICHI S
aTOMOB BOJIOPO/1a B TIOJI0KEHNHN HaTHAPOKCOrpyiy. [ IMKONIWHBI U UX OKHUCIIEHHE.

Jemoncrpanun. 1. OcHOBHBIE CBOMCTBa aMHWHOB. 2. KadecTBeHHBbIE peaklMy Ha aHWJIMH. 3. AHWIMHOBBIE Kpacutenu. 4. OOpasibl TeTeporHKINIeCKIX
COCJIMHEHUI.

Buonornyeckn akTHBHbIE BellleCTBA

7Kupbl Kak clokHbIe dPHUPHI TIUIEPUHA W BBICIINX KapOOHOBBIX KHUCIOT. PacTHTeNbHBIC M KUBOTHBIE JKUPBI, UX cocTaB. DHU3MUECKHE CBOMCTBA YKHPOB.
XUMHUYECKHEe CBOWCTBA HPOB: THUAPHUPOBAHHE, OKHCIEHHE. ['MIpONu3 WM OMBUIEHHE JKHPOB KaK CIIOCOO IMPOMBIIUIEHHOI'O MOJYYEHHsI COJiel BBICHIMX
KapOOHOBBIX KHCIOT. [ maporennsarus ;xupoB. [Ipumenenne sxnpoB. MbIId Kak coM BBICITMX KapOOHOBBIX KHUCIOT. MOTOIIIE CBOWCTBA MbLJIa.

Yraesoasl. O0mas ¢popmyna yrineBojoB. Kiaccudukarus yrineBogoB. MoHo-, ouro- u monucaxapuabl. uszndeckue cBOHCTBA U HAXOXKJICHUE YTIIEBOJIOB B
npupoe (Ha MpuMepe rITFOKO3bl B PpyKTo3bl). JInHelHHas 1 1ukiIudeckast popMbl TIHOK03bI U hpykTo3bl. Dopmynbl Oumepa n Xeyopca. [lonsitre o Tayromepun
KaK BHJIC H30MEPHH MEXK]y IIUKIMUECKON 1 TMHEHHON (opMaMu. XUMUYECKHE CBOWCTBA TIIFOKO3bI: OKUCIICHUE XJIOPHOH I OPOMHO# BOIOH, OKHCIIEHHE a30THOM
KHCJIOTOW, BOCCTAHOBJICHHE B IIECTHATOMHBIA CIUPT, M30MEPH3AIUs, KAaUECTBEHHbIE PEAKIMU Ha TIIOKO3Y (IKCIIEPHMEHTAIbHbIE M0Ka3aTeIbCTBA HATUYNS
QJIBICTUTHON M CIIUPTOBBIX TPYMI B TIIFOKO3€), CIIUPTOBOE, MOJOYHOKHUCIOE OpokeHne. [ MKO3MAHBIA THAPOKCHI, ero cnenuduyeckue cBoiictBa. [lonstue o
rmvkosuzaax. IloHsTHe o riroko3uzax, MX HaxoxAeHUM B npupope. IlomyueHue riroxospl. Dpykro3a Kak H30oMep INIIOKO3bl. Pubosza U JIe30Kcupuodosa.
[Ipumenenue u Ouonoruyeckas possb yriaeBoaos. OKUCIEHHE YIII€BOI0B — UCTOUHUK YHEPTUH )KUBBIX OPIraHU3MOB.

Jucaxapuabl. Caxapo3a Kak MpeACTaBUTENb HEBOCCTAHABIMBAIOIINX AucaxapuaoB. CTpoeHHe, pU3ndecKre N XUMUUECKHe CBOMCTBA caxapo3sl. I uuponms
nucaxapuioB. [lomydeHue caxapa us caxapHoiu cBekIibl. [ [puMeHeHne caxapossl.

IMoaucaxapuapl. Kpaxman, IMIMKOreH M LEJUIION03a Kak Ouonmoruueckue rnoaumepbl. Kpaxman kak cMech aMHIIO3bl U AMMIIONEKTHHA, €ro (hU3HYECKHE
CBOMCTBAa. XMMHUYECKHE CBOMCTBA Kpaxmaja: MMIPOSN3, KAUECTBEHHAs PEAKLUs C MOIOM U €€ IPUMEHEHUE AJ1 OOHApyKEeHHUsl Kpaxmasla B MPOLYKTaX MHUTaHMSL.
Hemmono3a: crpoeHne M (GU3MUECKHE CBOHCTBA. XUMHUYECKHE CBOMCTBA IIEJUTIOJIO3BI: THAPOIN3, OOpa30BaHHE CIOXKHBIX 3¢upoB. [I[puMeHeHne Kpaxmanga U
LeNItono3sl. [IpakTnueckoe 3Ha4EeHUE TTONUCAXaPHUIOB.

Hyxuennosble kuciaorbl. Hykneosnapl. Hykneornael. HykinenHoBble KUCIOTHI KaK HpUpoAHbIe moauMepbl. CocTaB M CTPOEHHE HYKJIEMHOBBIX KHCIIOT
(AHK u PHK). I'maponu3 HyKJIEHHOBBIX KHCIOT. POIIb HYKIIEMHOBBIX KHCIIOT B sku3HenesTensHocTH opranu3moB. Oyakmun JJHK n PHK. KommiementapHOCTS.
I'enernuecknii Koz.

AMUHOKUCI0TBI. COCTaB, CTPOCHUE U HOMEHKJIATypa aMUHOKUCIOT. ['OMOIOrn4ecKuil psia npeneabHbIX aMUHOKUCIOT. Onmuyeckas uzomepus. Ouzndyeckue
CBOMCTBA MpeeibHbIX aMUHOKHCIOT. CIIOCOOBI MOMTyYeHNsI aMUHOKHCIOT. AMUHOKHUCIIOTHI KaK aM(OTepHbIE OPraHUYeCKHE CO €MHEHUS], PABHOBECHUS B PACTBOPAX
aMUHOKHCIOT. CBONCTBA aMUHOKHUCIIOT: KUCIOTHBIE U OCHOBHBIC CBOIMCTBA; allMJIMPOBAHME aMHUHOTIPYIIIBI; 3TepUUKALUSA; PEAKIHHU C a30THUCTONH KHCIOTOM.
KauecTBeHHbIE peakiuu Ha aMUHOKUCIIOTHI ¢ TuapokcuaoM menu (I1). Cnennduyeckre KadyecTBEHHbIE PEAKI[MH HAa apOMATHYECKUE U TeTEPOLUKIH- YECKHE



AMHMHOKHCJIOTHI C KOHIIGHTPUPOBAHHON a30THOM KHMCIOTO#, Ha nucTerH ¢ anieraroM cBuHNa (I1). buonornueckoe 3nayeHune | -amuHOKUCIOT. O0MaCTH IPUMEHEHHUS
AMMHOKHCIIOT.

HenTuasl, ux crpoenue. [lentuanas cBA3b. AMUIHBIN XapakTep NeNTUAHOM cBs3u. CuHTE3 menTua0B. [ uaponus nenTuaos.

beaxn kak npupoaubie 0uonosumepnl. CoctaB u crpoenne OenkoB. IlepBuunas crpykTypa OenkoB. dDepMeHTaTHBHBINA THApoian3 OelakoB. Bropuunas
CTpYKTypa OeNKOB: CIHpallb, CTPYKTypa. Tpernynasi 1 4eTBepTHUHAs CTPYKTypa OenkoB. JucynbduaHble MOCTHKH W HOHHBIE M BaHJEPBaalbCOBBI (THAPO(OOHbBIE)
B3aUMOJICHCTBUS. XUMHUYECKUE CBOMCTBA OCIIKOB: THJIPOJIN3, JICHATYPAIIHsI, KAUeCTBEHHBIC (I[BETHBIC) PeaKIMK Ha OeiKu. buonorunueckue GyHKIUU OCITKOB.

Jdemoncrpanun. 1. PactBopuMocTs yriieBosoB B Bojie v dTanone. 2. O0pa3ublaMHHOKKCIIOT. JlaGopaTopHblie onbIThI. 1. CBOWCTBA TII0KO3BL. 2. OnipeieneHme
KpaxMmana B MPOAYKTax nuTanus. 3. JKupel U ux cBolicTBa. 4. L[BeTHbIC peaknuOeIKOB.

BrbicokomoliekyJIsIpHbIe cOeIMHEHN s

OCHOBHBIE TOHATHUSI BBICOKOMOJICKYJISIPHBIX COEIMHEHUH: MOHOMEp, TIOJMMEp, CTPYKTYpPHOE 3BEHO, CTEMeHb mnoimuMepusaiun. OCHOBHBIE CIOCOOBI
MOJTy4eHHs] BBICOKOMOJIEKYIISIPHBIX COETMHEHMI: peakiuy MoJuMepu3aluu U noiukonaeHcannu. Comonumepusanus. CTpoeHHe W CTPYKTypa IOJIMMEPOB.
3aBHCUMOCTD CBOWMCTB MOJIMMEPOB OT CTPOEHHUsT MOJIeKyIl. Kiaccuukanus onuMepoB: MiacTMacchl (MIACTHKH), dIIAaCTOMEPHI (KayuyKH), BOJIOKHA, KOMITO3HTHI.
CoBpeMeHHbIe T1acTMACChI (TTACTUKH) (MIOJTMATHIICH, MOTUIPONUIICH, TOIUCTUPOII, TIONU- BUHHIIXIIOPH/T, TOPOILIACT, MOTHITHIICHTEepedTanaT, akpuiOyTa neH-
CTHPOJIbHBIN TUIACTHK, MOTUKapOOHaTH). TepMoriacTHUHbIe M TEPMOpEaKTHBHBIE monuMepbl. DeHondopmabaeruinbple cMoIbl. KOMIIO3UTHBIE MaTepHuabl.
Bonokna, ux knaccudukanus. [IpupojHble 1 XuMHUYeckne BOJNOKHA. VICKyCCTBEHHBIE M CHHTETHYECKHE BOJOKHA. [[OHSTHE O BUCKO3€ M alleTaTHOM BOJIOKHE.
[TomuapupHbIe 1 MOMMaMUIHBIE BOJIOKHA, UX CTPOEHHE, CBOWMCTBA. lIpakTHieckoe MCroab30BaHNE BOIIOKOH. DnacToMepbl. [IprupoiHbIii M CHHTETHYECKUN KaydyK.
Pesunans6onut.lIpumenennenonnmepos.

demoncTpanun. 1. O6pasnsr mractukoB. 2. Komrekmus BomokoH. 3. [lomwmkonmeHcanusi STHJICHTIIHKONSA ¢ TepedTtaneBoil kucioToid. JlaGoparopHubie
onbIThI. OTHOIIICHHME CHHTETUYECKUX BOJIOKOH K pacTBOpaM KUCJIOT U HlCJ'[O‘lCﬁ.

XuUMUS U KU3Hb

XuMuuyeckasi TexHoJ10rus (XumMusi B IIPOMBIIIJIEHHOCTH)

OcHOBHbBIC NPUHIUIIBI XMMUYeCKOH TexHos1oruu. O01mue npecTaBieHus O IPOMBILIUICHHBIX Cl10co0ax MOIy4eHUs] XUMHUECKUX BEIIECTB.

IIpou3BoOACTBO CepPHOIl KUCJIOTHI KOHTAKTHBIM CIOCOOOM. XuMH3M Tiporiecca. ChIphe IS MPOW3BOACTBA CEPHOM KHUCIOTHI. TEXHOJIOTHMYecKas cxema
mporecca, npoueccsl u anmapatel. IIpom3BoacTBo ammuaka. XumusMm Imporecca. OnpeneneHue ONTUMAaIbHBIX YCIOBUI mpoBeneHHs peakuuu. [Ipuaiun
LUPKYJISILAN M €r0 peaan3alys B TEXHOIOIMUECKON CXeMe.

Metamnyprus. Yepnas meramryprus. [IpomsBoactBo dyryHa. JloMeHHBIH Tiporiecc (ChIpbe, YCTPOMCTBO TOMEHHOM TIeur, XUMU3M Tiporiecca). [IponsBonctBo
CTaJIi B KUCJIOPOIHOM KOHBEPTEPE U B AJIeKTpoIieyax. L{BeTHas MmeTauryprusi.

Oprannveckuii cunrte3. [IpombinuienHas opranndeckast XxuMusi. OCHOBHOW W TOHKHM OpraHWYecKHil cmHTe3. Hambonee KpymHOTOHHAKHBIE TPOMN3BOCTBA
opraHnueckux coennHeHui. Ilponssoncrso meranosna. [lomyuenne ykcycHol KucnoTsl U popmanbpaernaa u3 meranosna. Ilomydenue anerara nesmitonossl. Ceipbe 1ist
oprannueckoil npomsinieHHocTH. [Ipodiema 0TX010B 1 TOOOUHBIX MPOAYKTOB. CHHTE3BI HA OCHOBE CHHTE3- rasa.

Xumus 1 IKoJorusi. XuMUYeCKOe 3arps3HeHNEe OKPYIKAIOMICH Cpeapl W ero MOCIENCTBUS. DKOJIOTHS U MPodIeMa OXpaHbl OKPYKArOIIeH cpebl. «3emeHas
XUMHSL.

Jdemoncrpaunu. 1. Ceipbe 115 MPOU3BOJCTBA CEPHOM KHUCIO- ThI. 2. Momens kumsiero cios. 3. XKenesnas pyaa. 4. O0pasibl CIIIaBoB Kernesa.

XuMHS U JHEpPreTuKka

[IpupoaHbIe HICTOUHUKH YIIIeBOAOPOI0B. [Ipupoanblil n monmyTHbIM HeTSHOM ra3el, UX COCTaB U ucnoib3oBanue. Hedptb kak cmech yriaesomoponos. Cocra
HedTu U ee nepepaborka. [lepBuunas u BropruuHas nepepadorka Hetu. [leperonka nepru. Kpexunr. Pudopmunr. Hegrenponykrsl. OkTaHoBOE 4nciio OEH3MHA.
Oxpana okpyxarouield cpeapl npu HedrernepepaboTke M TpaHcHopTHpoBKe HedrenponykroB. Kamennwiid yromb. KokcoBanwe yrms. [asudukaums yris.



DKoJIOrHYecKue MpoOIIeMbl, BOZHUKAFOIIUE MPU KCIIOIb30BAaHUH YIJIsl B KAUECTBE TOILTUBA. AJTbTCPHATHBHBIC HCTOYHUKHU SHEPTHH.

Xumus 4 310pOBbe

Xumus nuiny. XKupbl, OeIKu, YriieBOJbl, BUTAMUHBI, (hepMeHThI. ParmonansHoe nutanue. [lumessie noOaBku. [lumieBbie no0aBku, MX KiaccupUKaIUs.
3anpelieHHbIe U Pa3pelICHHbIC TUINEBbIC 100aBKU. OCHOBBI TUIIICBOH XUMUH.

Xumus B MenuiuHe. [loHsTne o ¢apmaneBTHueckoil xumun U (apmakosnoruu. Pa3paboTka jekapcTB. JIekapCTBEHHBIC Cpe/ICTBA, UX KilacCHU(UKALMAL.
[IporuBOMUKpPOOHBIE CpeicTBa (CyIb(aHUIAMUIHBIC TIPENapaThl ¥ aHTUOWOTHUKH). AHAJIBICTUKU (aCHUPHH, aHAJIBIUH, MapaneTamol, HAPKOTUYSCKUE aHaJbre-
TukH). Bsokymme cpencrsa. [IpoOiembl, CBsi3aHHBIC C MPUMEHEHHUEM JICKAPCTBEHHBIX IMpenapaTtoB. BpeaHble NPUBBIYKKA U (haKTOPbI, pa3pylIaroiiue 370POBbE
(30BITOYHOE TOTPEOICHHE JKUPHOM I, KypeHUe, YIOTpeOIeHnEe allKoroJisl, HAPKOMaHHMsI).

XuMus B IOBCEHEBHOM KU3HMU.

Kocmernueckue u mnapdromepHbie cpeiactBa. beitoBas xumus. [loHSTHE O TOBEPXHOCTHO-aKTHUBHBIX BEIIECTBAX. MOIOIIME W YHUCTSIIUE CPEACTBA.
OrOenuBatorue cpezcraa. [Ipapuiia 6e30macHoit pabOThI ¢ SIKUMHU, TOPIOYUMH U TOKCUYHBIMHU BEILIECTBAMH, CPEJCTBAMU ObITOBON XMMHHU.

XuUMHUS B CTPOUTENLCTBE

Tunc. U3Bects. Llement, 6eron. Kiten. [1og0op onTrMabHBIX CTPOUTENILHBIX MATEPUAJIOB B IIPAKTUYECKOM JISSITEIbHOCTH YEI0BEKA.,

XuMHus B CeJILCKOM XO03s1iicTBe

MuHepajbHble ¥ opraHudeckue yaoOpenus. CpeactBa 3aiiuThl pacTeHUil. [leCTHUIMAbI: WHCEKTHUIUABI, TEePOMIUAbI M (PYHTHIU/bL PerneuieHTslI.
Heopranuyeckue MaTepuasibl

Crekio, ero Buapl. CHIMKAaTHASI TPOMBINIICHHOCT. TpaglIIMOHHEBIE M COBPEMEHHBIC KepaMUdecKrue MaTepuaisl. CBepxmpoBoasmias kepamuka. [lorastre o
KepMeTax, MaTeprajiax ¢ BBICOKOH TBEPIOCTHIO.

XuMusl B COBPEMEHHOI HayKe

Merononorusi Hay4HOro HMccienoBaHus. MeToapl HaydHOro mo3HaHus B XuMuu. CyObeKT U 00bEKT Hay4dHOro mosHaHus. [locraHoBka mpoOiembl. COop
nH(popMarunnHakoruieHnedaxkToB. [ uroresa u ee sKcIiepuMeHTaIbHas MpoBepKa. TeopeTndeckoe 00bICHEHNE MOIYIEHHBIX Pe3yNbTaToB. UHAYKINS 1 ASTyKIIHSL.
DKcIiepruMeHTaNbHAs TIPOBEPKa MOJYYEHHBIX TEOPETHUYECKUX BBIBOAOB C IENBI0 PACIIPOCTPAHEHUS UX Ha Oosee MUPOKUNA KPYT 00BeKTOB. XUMHUYECKHH aHAIIN3,
CHHTE3, MOJIEIMPOBAHNE XUMUIECKUX TPOIIECCOB U SBJIEHUI KaK METO/a Hay4YHOro MO3HaHUs. HaHOCTPYKTYpHI.

HcTounnku XxuMudeckoi uHpopmanuu. [Tonck Xxumudeckoi nHGOpMAaIHK 110 Ha3BaHUAM, UACHTH(PHUKATOPAM, CTPYKTYpHBIM (dopmyiam. Pabora ¢ 6azamu
TTAHHBIX.

Jdemoncrpanumn. 1. [Tumessie kpacutenu. 2. Kpamenne tkaneh. 3. OtdenmBanne TkaHei. 4. Komreknmst cpeacTB 3ammThl pacTeHuit. 5. Kepamudeckue
Martepuanbl. 6. L{BeTHbIe cTekma. IIpuMepsl paboTHl ¢ XUMUYIECKIME Oa3aMu TaHHEBIX. JIaGopaTopHbIe onbITHI. 1. 3HAKOMCTBO ¢ MOIOIITUMU cpencTBaMu. 2. Kien. 3.
3HAKOMCTBO C MUHEPATHHBIMHU YAOOPEHUSIMH U U3Y9ICHNE UX CBOMCTB.



I11. TemaTn4eckoe NJaHUPOBaAHUE

10 knacc (102 gyacoB)

Ne HaunmeHnoBanue pasgeia Yacsl Koa-Bo Kou-Bo npaxkru-
n/m y4eOHOro KOHTPOJIbHBIX YyecKHuX pador
BpeMeHH pador
1 Tewma 1. IloBropenue u yrinyOneHue 3HaHUM 17 1
2 | Tema 2. OcHOBHBIE MTOHATHSI OPTaHUIECKOW XUMHUHU 13
3 Tema 3. YriieBogopoIbI 26 1 2
4 Tema 4. Kucnoponcoaepxamue  opraHudeckue 18 1 4
COCITMHEHUS
5 Tema 5. A30T- 1 cepocoiepKalme COSTUHEHUS 5
6 Tema 6. bruonornuecku akTUBHBIE BEIIECTBA 16 1 2
7 Tema 7. BEICOKOMOJIEKYIISIPHBIE COEIMHEHMS 7
Htoro 102 4 10
11 kaacc (102 yacoB)
Ne HaumeHoBaHue pa3jaesia Yacel Koa-Bo Kou-Bo npakru-
n/m Yy4eOHOro KOHTPOJIbHBIX YeCKuX pador
BpeMeHH padoT
1 Tema 1. Hemertasmibt 30 1 4
2 Tema 2. OO01ue cBOHCTBA METAIIIIOB 2
3 Tema 3. Metanibl TIaBHBIX OATPYIII 11 1
4 Tema 4. Metamisl TOOOYHBIX MOATPYIII 17 1 3
5 Tema 5. CtpoeHue BelecTBa 7
6 Tema 6. Teopernyeckoe ONMCAaHUE XUMHUYCCKUX PEaKIIUMA 17 1 1
7 Tema 7. Xumuueckasi TEXHOJIOTHUS 7
8 Tema 8. Xumusi B NOBCETHEBHOM KU3HU 4




9 | Tema 9. Xumus Ha ciyx0e oOriecTBa 3
10 | Tema 10. Xumusi B COBpEMEHHOH HayKe 4 1
Uroro 102 4
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