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IIpeaMeTHbIE pe3yJibTATHI H3yUeHHS Kypca
BorinyckHUK HA yriy0JIeHHOM YPOBHE HAYUMTCS:

—  pacKpbIBaTh Ha MPUMEPAX poJib XUMUU B (POPMUPOBAHUM COBPEMEHHOM Hay4YHOI KapTUHBI MUpA U B
HpaKTI/I'-IeCKOI\/’I ACATCIIBHOCTHU Y€JIOBEKA, B3AaUMOCBA3b MCKIY XUMHUENA U APYruMH €CTCCTBCHHBIMU HAYKaAMU

—  WUIIOCTPUPOBATh HA MPHUMEPAX CTAHOBJICHHE M DBOJIIOIHUIO OPraHWYECKOW XMMHUHU KaK HAayKH Ha
PA3TUYIHBIX UCTOPHUICCKUX IdTAIlaX €€ PAa3BUTHUAA;

— YCTaHABJIIMBATb NPUYIHUHHO-CJICACTBCHHBIC CBA3U MCKY CTPOCHHUEM AaTOMOB XUMHWYCCKUX 3JIECMCHTOB
U ICPUOJUYCCKUM H3MCHCHHUEM CBOICTB XHUMHYECKUX DIIEMEHTOB U HX COC}II/IHGHI/Iﬁ B COOTBCTCTBHUU C
MOJIOKEHHEM XMMHUYECKUX 3JIEMEHTOB B IEPUOIUUYECKON CUCTEME;

—  aHAJIM3MPOBATh COCTaB, CTPOEHUE U CBOMCTBA BELIECTB, MPHUMEHSS IOJIO)KEHHUS OCHOBHBIX
XUMHUUYECKUX TEOPUM: XMMHUYECKOTO CTPOCHHSI OpraHuveckux coenuHeHuid A.M. byriepoBa, crpoeHus
aTOMa, XUMHUYECKOW CBS3M, DJIEKTPOJUTHYECKON TUCCOLMALMU KHUCJIOT W OCHOBAHMI; yCTaHaBIMBATh
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3U MEX/1y CBOMCTBaMU BEIIECTBA U €0 COCTABOM M CTPOCHUEM;

—  TPUMEHSTH NMpaBUJIA CUCTEMATUYECKOM MEKIyHAPOIHOM HOMEHKIIATYphl KaK CpPeICTBA pa3inueHus
Y UACHTHU(UKAINY BEILIECTB MO UX COCTaBy U CTPOCHHUIO;

—  COCTaBIISATh MOJIEKYJISIDHBIE U CTPYKTYpHBIE (OPMYJIbl HEOPraHMYECKUX M OPraHUYECKUX BEIECTB
KaK HOocHUTeJel HHPOpMAIMK O CTPOSHUU BEIIECTBA, €r0 CBOWCTBAX M MPUHAJICHKHOCTH K OMPEICICHHOMY
KJIaCCy COETMHEHMUIA;

—  OOBSACHATH MPHUPOAY M CHOCOOBI 00pa30BaHUS XUMHUYECKON CBA3M: KOBAJICHTHOH (MOJSPHOM,
HEMOJIAPHON), HOHHOM, METAJUIMYECKON, BOAOPOJHOM — C LIETBI0 OMpPENENICHUS XUMUYECKON aKTUBHOCTH
BEIECTB;

—  XapakTepu3oBaThb (PU3MYECKHE CBOIICTBA HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB H
yCTaHABIUBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTMUECKON PELIETKY;

—  XapakTepu3oBaTh 3aKOHOMEPHOCTH B M3MEHEHHH XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHHM, BHICIIMX OKCHJIOB U TUAPOKCHUIOB;

—  TPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIIHI, PACKPBIBAIOLIUX XapaKTEPHbIE XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX U OPraHMYeCKHX BEIIECTB M3YYEHHBIX KJIACCOB C IENbI0 HMX  HJICHTHDUKALUU U
00BsicHEHUS 00JIaCTH TPUMEHEHUS;

— ONpeAeNaATh MEXaHW3M pPEAKIUU B 3aBUCUMOCTHM OT YCIOBUM TMpOBEACHUS pEaKkUUu U
MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMHUYECKUX PEAKIMl Ha OCHOBE THUIIA XUMUYECKOW CBSI3U U
AKTUBHOCTH PEAreHTOB;

—  yCTaHaBJIHMBAaTh 3aBUCHUMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPTaHUYECKUX COSAMHEHU OT XapakTepa
B3aMMHOT'O BIIMSIHHUSI aTOMOB B MOJIEKYJIaX C LEIbIO IPOTHO3UPOBAHUS MPOAYKTOB PEAKIUH;

—  yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaKUUh U CMEUIEHUS XUMHYECKOTO
paBHOBECHS OT pa3TUYHBIX (DAKTOPOB C IENBI0 OMpEACNCHUS ONTUMATBHBIX YCIOBUH MPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;

—  yYCTaHaBJIMBATh M€HETHUYECKYIO CBSI3b MEXAY KilacCaMu HEOPTraHWYECKUX U OPTraHUYECKUX BEIIECTB
Uis  O0OCHOBAHUS TPUHIUIUATHHOW BO3MOXXHOCTH TIOMYYEHHUS HEOPTaHWYECKUX M OPraHuYeCKHX
COEIMHEHUH 33JJaHHOTO COCTaBa U CTPOEHUS;



— moAOupaTh peareHTbl, YCIOBUS M OINPEACNsATh MPOIYKThl PEaKIuii, MO3BOJSIOMINX pPEaTU30BaTh
na0opaTOpHBIE M MPOMBIIUICHHBIE CHOCOOBI MOJYYEHHUS! BAXHEUIINX HEOPraHMYECKUX W OPraHUYECKUX
BEILECTB;

—  ONPEIEIATh XapaKTep CPEbl B PE3YyNbTAaTe IMAPOJIN3a HEOPraHUUECKUX U OPraHUYECKUX BELIECTB U
IPUBOAMUTH IPUMEPHI THAPOJIM3a BEIIECTB B IMOBCEJHEBHOMN JKU3HU YEJIOBEKa, OMOJIOTHYECKUX OOMEHHBIX
IpoLeccax U IPOMBIIIIEHHOCTH;

—  IPUBOJUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUN B IPUPOJE, IPOU3BOICTBEHHBIX
IpolLeccax U )KU3HEAESITeIbHOCTH OPraHU3MOB;

—  00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHHE HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB M HX
peaxkuuii B IPOMBILIIIEHHOCTH U OBITY;

—  BBIIOJHATh XUMHUYECKHH SKCIEPUMEHT [0 PACIO3HABAHUIO M IOJYYEHUI0 HEOPraHWYECKUX U
OpraHMYECKUX BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJlaccaM COEAMHEHUN, B COOTBETCTBUH C IpaBUJIaMU
U npueMaMu 6e30macHOM paboThl C XMMHUUYECKUMHU BELIECTBAMU U JJAOOPaTOPHBIM 000pYI0BaHUEM;

— TPOBOAMUTH pacueTbl Ha OCHOBE XHMMHUYECKUMX (GOpMyJl M YpaBHEHUN peaklMid: HaxoXACHHE
MOJIEKYJISIPHON (OpPMYJbl OPraHMYECKOTO BEIIECTBA IO €ro MJIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJILIUX B €r0 COCTaB, WIM IO MPOJYKTaM CTOPAHHUS; pacdeThl MAacCOBOM J0JM (Macchl) XUMHUYECKOIO
COEJIMHEHUS B CMECH; pacdyeThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOJIYKTOB PEAKIIUU, €CJIU OJHO U3
BEIIECTB JJaHO B M30BITKE (MMEET MPUMECH); PacUeThl MACCOBOM MJIM OOBEMHOM /0JIM BBIXOJA MPOIYKTa
peakiuuu OT TEOPETUYECKH BO3MOYKHOTO; PacyeThl TEIUIOBOrO 3PQeKTa peaklnu; pacueTbl O0ObEMHBIX
OTHOIICHUH ra30B MPU XMMHUYECKUX pEaKLUsiX; pacyeTsbl Macchl (00beMa, KOJIMYeCcTBa BEIIECTBA) MPOAYyKTa
pEaKIMHU, €CIIM OJHO U3 BELIECTB JaHO B BHJIE PACTBOpA C ONPEJICIEHHOW MacCOBOM A0Jiell pacTBOPEHHOIO
BEIIECTBA;

—  HUCHOJIb30BaTh METOJAbl HAYYHOTO TIO3HAHUS: aHallu3, CHHTE3, MOJEIHUPOBAHUE XUMHUYECKHX
IIPOLIECCOB U SIBJICHUH — IIPU PEIIEHUH y4eOHO-UCCIIEN0BATENIbCKUX 3a/1au 110 U3Y4E€HUI0 CBOMCTB, CLIOCO0O0B
MOJIy4Y€HUS U PACTIO3HABAHUS OPraHUYECKUX BEIIECTB;

—  BJIQJETh IPAaBUIAMU OE30MACHOTO OOpAallleHUs C €IKUMH, TOPIOYMMU U TOKCUYHBIMU BEILECTBAMH,
cpeAcTBaMU ObITOBOM XUMUU;

—  OCYIIECTBJIATH MOUCK XMMHUUYECKOW MH(pOpMAIMY 110 Ha3BaHUSIM, UICHTU(UKATOpaM, CTPYKTYPHBIM
(dhopmynam BeEIIeCTB;

— KpUTHYECKH OILICHMBAaTh U HUHTEPIPETHPOBATH XUMHUYECKYI0 HH(POpPMALMIO, COJAEpKaIlyrocs B
COOOLIEHUAX CPEACTB MacCOBOM HH(pOpMannu, pecypcax IHTepHeTa, HaydHO-IIOMYJISIPHBIX CTAaThSIX C TOUKH
3pEHMsI ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LI€JISIX BBISBICHUS OLIMOOUHBIX CYXJICHUH 1 (POPMUPOBAHMS
COOCTBEHHOM MO3ULINU;

—  yCTaHaBJIMBAThb B3aUMOCBS3UM MEXJ1y (pakTaMu W TeopHel, NPUUYMHOMN M CIEACTBUEM IpU aHAIIN3e
pOOJEMHBIX CUTYallui 1 000CHOBAHUY NIPUHUMAEMbIX PEILIEHUH Ha OCHOBE XUMUYECKUX 3HAHUM;

— MPEACTAaBJIATh IyTH pEIIeHUs TIJIOOAJbHBIX MpOOJeM, CTOSIIUX [epe]l YelIOBEYECTBOM, U
NEPCHEKTUBHBIX HAIPABJICHUH pa3BUTHSI XUMUYECKUX TEXHOJIOT U1, B TOM YMCJIE€ TEXHOJIOI' M COBPEMEHHBIX
MaTepHalIOB C pa3IMYHON (YHKIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX MCTOUYHUKOB ChIPbs, MEPEepabOTKU U
YTUIM3ALUN TPOMBIIIJICHHBIX U OBITOBBIX OTXO/JIOB.

BuinyckHuk na yenyoneHHom ypoene noayuum 603M0OMCHOCHb HAYUUMbCA:

—  ¢opmynuposams yeab UCCIEO08AHUS, GblOBUAMb U NPOGEPSAMb IKCHEPUMEHMATLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX GeujeCms Ha OCHO8e UX COCMAéa U CMPOEHUs, UX CROCOOHOCMU 6CMYNamo 8
Xumuueckue peakyuu, o xapakxmepe u npooyKmax pasiuiHblX XUMU4eCKUX peakyuil;

—  CaMOCMOAmMENbHO NAAHUPOSAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COONI00EHUEM NPABUTL
bezonacmnotl pabomol ¢ 8eujecmeamu u 1aO0OpPaAmopHuIM 060pYO008aAHUEM,

—  UHmMepnpemupoeamv OaHHble O COCmase U CMPOEHUU BeWecms, NONYYEHHbIE C NOMOUWbIO
COBPEMEHHBIX DUBUKO-XUMUUECKUX MEMOO08;

—  ONUCLIBAMb COCMOSIHUE INEKMPOHA 6 AMOME HA OCHOBE COBPEMEHHLIX KEAHMOBO-MEXAHUYECKUX
npeocmasieHuil 0 CMmpoeHuUu amoma 01 00vACHEHUs Pe3yIbmamos CHeKMPAIbHO20 AHANU3A BEUJeCNG,

—  Xapakmepuzoeamuv pOJb A30MOCOOEPAHCAUJUX 2eMEPOYUKTUYECKUX COEOUHEHUN U HYKIeUHOBbIX
KUCIOM KaK 8AXCHEUUUX OUOI02UYeCKU aKMUBHBIX GeUeCms,

—  NPOSHO3UPOBAMb  B03MONCHOCMb NPOMEKAHUS  OKUCIUMENbHO-60CCHAHOBUMENIbHBIX — PeaKyull,
Jiedcauux 8 0CHoge NPUPOOHBIX U NPOU3BOOCHIEEHHBIX NPOYECCO.



Coaepikanue pa3aejioB U TeM y4e0HOro Kypca

10 kacc (3 4 B Hexenro, Beero 102 4, u3 HUX 3 Y4—pe3epBHOE BpeMsi)
Tema 1. IloBTOpenue u yriyoJenue 3Hanui (1849)
ATOMHO-MOJIEKYJIIpHOE  yuyeHue. BemiectBa MOJEKYJIsSpHOrO M HEMOJIEKYJISPHOIO  CTPOEHUS.
KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BenlecTBa. MoJIsipHas 1 OTHOCUTEIbHASI MOJIEKYJISIpPHAS. MACCHI
BelecTBa. MoubHas 0J1s U MaccoBasi JJ0J1s 3JIEMEHTA B BEILIECTBE.
Crpoenue atoma. AtomHass opOutanb. [IpaBuna 3amojHEHUs SJIEKTPOHAMH AaTOMHBIX OpOHUTAJICH.
Banentnbie anektpoHbl. Ilepuommueckuii 3akoH. DOpMynMpOBKa 3aKOHAa B CBETE€ COBPEMEHHBIX
MPEJICTaBICHUN O CTPOEHUU aroMa. M3MEeHEeHue CBOMCTB AJIEMEHTOB M MX COECJAMHEHUU B NEPUOAAX U
rpymnmnax.
XuMuYeckas CBs3b. DJIEKTPOOTPULIATENbHOCTh. Buabl xumuueckoil cBsi3u. Monnas cBs3b. KoBaneHTHas
HEemoJsipHasT W ToispHas cBsa3b. OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MEXaHW3M O00pa30BaHUs
KOBAQJICHTHOM TMOJISIPHOM CBsi3U. ['eoMeTpusi MoiieKyinbl. Meramnueckas CcBs3b. BomopoaHas CBA3b.
ArperaTHble COCTOSIHUS BeLleCTBA. THUIMBI KPUCTANTMYECKUX PEIIETOK: aTOMHAas, MOJIEKYJIsIpHas, HOHHA,
MeTaJlJIn4yecKast.
Pacuersl mo QopmynamMm u ypaBHeHMsIM peakiuil. ['a3oBble 3akoHbl. YpaBHeHue Kuaiinmepona—
MenneneeBa. 3akoH ABorajipo. 3akoH 0OBEMHBIX OTHOIICHUH. OTHOCUTEbHAS TUIOTHOCTH Ta30B.
Knaccudukanuss XMMHYECKUX peakUMil MO pa3iMyHbIM NpU3HAKaM cpaBHEHMs. V3MeHeHue cTeneHu
OKHUCJICHHS D3JIEMEHTOB B coequHEHHUSX. OKHUCINUTENIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKucieHue u
BoccTaHoBNieHHE. OKUCINUTENN U BOCCTAHOBUTENU. MeToa 3nekTpoHHOro Oananca. [lepmanranar xanus
KaK OKHCIIUTEb.
Bakneiinine kiaaccbl HEOpraHMUECKUX BelIeCTB. [ eHeTnyeckas CBsI3b MEX]y KilaccaMyd HEOPraHUYECKUX
coenuHeHuil. Peakiuu nonHoro oomena. I'maponus. pH cpenpl.
PactBopbl. CriocoObl BhIpakeHHsI KOJMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas 10Jis (MPOLEHTHas
KOHIICHTpaIus), MOJsipHas KoHueHTpaius. Kommoumneie pactBopbl. Dddexkr Tunmans. Koarymsims.
Cunepesuc. KommekcHbie coemuHeHns. (CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTelb,
nuranapl. Koopaunanuonnoe uncio. HomeHknaTypa KOMIJIEKCHBIX COETMHEHUH.
JdemoHcTpaumnu.
1. OGpa31ibl BEUIECTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI.
2. Bosrouka nona.
3. OnpeneneHue KUCIOTHOCTU CPEIbl IPU MOMOIIN MHAUKATOPOB.
4. Dddexr Tunmgans.
5. O6pazoBaHnEe KOMIUIEKCHBIX COEIMHEHUI MepeX0oqHbIX METAJIOB.
JlaGopaTopHble ONBITHI.
1. Peaknuu noHHOro 0OMEHa.
2. CBoOiICTBA KOJUIOUHBIX PACTBOPOB.
3. 'uaponus conei.
4. IlomyueHune u CBOKCTBA KOMIUIEKCHBIX COEANHEHUI.
IpakTuyeckas padora Ne 1. BoinonHeHne 3kciepuMeHTalbHbIX 33]1a4 0 TeMe «PeakimonHas
CIOCOOHOCTH BEIIECTB B PACTBOPAX).
Konrpoabsnas padora Nel o reme «OCHOBBI XUMHM.

Tema 2. OcHOBHBIE NOHATHS oprannvyeckoi xumuu (13u9)

[Ipenmet opranudeckoit xuMuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB. 3HAYCHHE OPraHUYeCKOW XUMHUH.
[IpyunHBl MHOTOOOpAa3usi OPraHUYECKUX BEIIECTB. YTJIEPOJHBIM CKENeT, €ro THIB: HUKIUYECKHE,
aruknyeckre. KapOonMkinyeckue W TETepOLMKINYECKHE CKeleThl. Buipl cBs3eil B MolieKynax
OpraHMYECKUX BEUIECTB: OJMHApPHBIE, IBOWHBIE, TPOMHBIE. VI3MEHEHnEe SHEPTrUu CBSI3el MEXIy aToMamMu
yriaepo/ia Mpu yBeJIMYEHUN KPaTHOCTH CBsA3U. HachllieHHbIe 1 HEHACHIIIIEHHBIE COECIUHEHUS.
DNEeKTPOHHOE CTPOEHUE W XUMUYECKHE CBSI3U aroma yriepoja. [ mbpuauzaius opOuTtaneii, ee TUIBI A7
OpraHMyeckux coeiuHeHumit: sp®, sp?, sp. O6pasoBaHHe G- U T-CBSI3eH B MOJEKYNaX OpPTraHHYECKHX
COEIMHEHU.

OCHOBHBIE TIOJIO)KEHHSI CTPYKTYpPHOW TEOPUU OPraHMYECKUX COCTUHEHUN. XHUMUUYECKOE CTPOCHHE.
CrpykrypHas ¢popmyna. CTpyKTypHas U MPOCTPAaHCTBEHHAs! u3oMepus. 3oMepust yriepoJHOro CKeeTa.
N3omepust nmonoxenus. MexkinaccoBass uzomepus. Buabl npocTpaHcTBeHHON u3omepun. OnTudeckas
nzoMepust. ONTUYECKUE aHTUTIOAbI. XUPAIBHOCTh. XHUPAJIbHBIE U aXUPAJIbHBIE MOJIEKYIIBI.



I'eomerpuueckas uzomepus (yuc-, mpanc-uzomepus). 'omonorus. 'omosoru. ['oMonorudeckast pa3HoOCTb.
I'omonoruueckue psabl.

OnextpoHHbie dPdexThl. CrocoObl 3amucell peakiuii B opraHuveckord xumuu. Cxema W ypaBHEHHE.
VYcnoBus npoBeneHust peakuuil. Kiaccudukanus peakiuii OpraHMYeCKHX BEIIECTB M0 CTPYKTYPHOMY
MPU3HAKY: 3aMeIleHue, MPUCOeANHEHNe, oTuieryienne. Mexann3mel peakuuii. CriocoObl pa3pbiBa CBSI3U
yraepoa-yraepoa. CBoOOIHBIC paaUKaIIbl, HYKJICO(MUITBI U TEKTPODUITBL.

Knaccudukanuss opraHn4ecKux BEMIeCTB U peakiuii. OCHOBHBIE KIJIACCHI OPraHMYECKUX COCJIUHCHUH.
Knaccugukanust opraHu4eckux COEAWHEHHH MO0 (YHKIMOHAIBHBIM TPYyNIaM. DJIEKTPOHHOE CTPOSHHE
OpraHMYECKUX BEUIECTB. B3anMHOE BIMsSHHME aTOMOB M IpyINIl aroMOB. MHIYKTHMBHBIA U ME30MEpHBIN
spdextrl. IlpeacraBnenne o pesonHance. HomeHkmarypa opraHMYecKHMX BemlecTB. MeXIyHapoaHas
(cucteMarnyeckasi) HOMEHKJIATypa OPraHUYECKUX BEIIECTB, €€ IPUHILIMIIBL. PaninoHanpHas HOMEHKIaTypa.
OxucieHyre U BOCCTAaHOBJIEHUE B OPraHU4YECKON XUMHUH.

JemoncTpanuu. 1. Moaenu opraHuyecKux MOJIEKYII.

Tema 3. YraeBogopoasl (25 1)

Ankanbl. Ctpoenune moJiekynbl metaHa. [lonarue o xoHdbopmarusax. OOmas xapakTepucTUka Kiacca,
¢usnyeckne W XUMUYECKHE CBOWCTBA (TOpEHWE, KATAIUTHYCCKOE OKHUCIICHHE, TaJOTCHHPOBAHHE,
HUTPOBAaHWE, KPEKUHT, TMHPOJN3). MeXaHWU3M peakluy XJIOPHPOBAHHS MeTaHa. AJIKaHBI B IPHPOJIC.
CuHTeTHYeCKHE CIOCOOBI TOMYYCHHS aJIKaHOB. METObI MOYyYCHHUS alKaHOB W3 AIKAJITAJIOTCHHJIOB
(peaxmust Bropiia), mekapOOKCHIMPOBAHUEM COJIEH KAPOOHOBBIX KHCIIOT 1 3JIEKTPOJIM30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIIOT. [[puMeHeHNe aTKaHoB.

Huxnoankansl. OOmIas xapakTepUCTHKA Kitacca, (u3ndeckre cBorcTBa. Buasl nzomepun. HanpsokeHabie
W HCHANPSDKCHHBIC IMKJIBI. XWUMHYECKHE CBOWCTBA IMKJIONpOIaHa (TOpeHue, THIPUPOBAHHE,
MPHUCOEIMHEHNE TAJOTEHOB, TaJOT€HOBOIOPOIOB, BOJBI) M IMKIOTEKcaHa (TOpPEHHE, XJIOPHPOBAHUE,
HUTpoBaHue). [lorydeHne MUKII0AIKaHOB U3 aJIKAHOB U IMTAJIOT€HAJIKAHOB.

Anxensl. O01mas xapaktepuctuka kinacca. CTpoeHne MOJICKybl dTHIeHa. DU3HYeCKre CBOMCTBA aJIKCHOB.
['eoMeTpuueckass M30Mepus aJIKEHOB. XHMMHYECKHE CBOWCTBA aJIKEHOB. Peakiuu MNpuUCOEIUHEHUS MO
KpaTHOM CBS3M — THJPHPOBaHUE, TaJIOTEHUPOBAHUE, TUApPOTaJOreHUpoBaHue, ruaparaunud. [IpaBuio
MapKkoBHHKOBA M €ro OOBSICHEHHE C TOYKH 3PEHHUS AJIEKTPOHHOW Teopuu. B3anmmMopeicTBre allkeHOB C
OpOMOM U XJIOPOM B ra3oBoi (paze minn Ha cBeTy. OKHUCIICHHE aIKCHOB (TOPEHHE, OKUCICHUE KHUCIOPOIOM
B NPUCYTCTBUM XJOpUAA NaIaaus, MOJA JAeHCTBUEM cepeOpa, OKUCICHHE TOpSYUM MOJKHCIECHHBIM
pacTBOpOM IepMaHraHara Kaius, okucieHue no Baruepy). [lommmepusanus. Ilonydyenue ankeHOB u3
QJIKAHOB, JKWITaJOre€HUJIOB U TUTajoreHankaHoB. [IpiMeHenre sTuiieHa u nponusieHa.

A n1xanu e H bl Knaccupukanus nueHoBbIX yrieBogoponoB. ConpskeHHble TueHbl. Ousndeckue u
XUMHUYECKHE CBOMCTBA MWMBUHUIA M u3ompeHa. 1,2- u 1,4-npucoenunenue. [lonumepuzanua. Kayuyku.
Bynkanuzanus kayuaykoB. Pe3una u 36ouut. Cunte3 OyranueHa u3 OyraHa u 3TaHoJja.

A 1 k u H bl. OOmias xapakrepuctuka. CTpoeHHe MOJEKybl aneTwieHa. Ou3nueckue U XUMUYECKHE
CBOMCTBa aJKMHOB. Peakiuu MmpHCcOeIMHEHHs TalOreHOB, TajJoreHOBOJOPOJOB, BOIBL [ HapupoBaHue.
Tpumepuszanus u auMepuzanus anetuieHa. KucioTHsle cBOCTBa alKMHOB C KOHIIEBOW TPOHHOM CBSI3BIO.
Anerunusl. OKUCIIEHHE aJIKHHOB PACTBOPOM repMaHranara kanusi. [Ipumenenue anerunena. Kapoumasiii
MeTo nosydeHus areruneHa. [Tuponus merana. CUHTE3 alKMHOB aJIKHJIMPOBAHUEM alleTHIIUIOB.

A p e 1 b1. [Tonstue 06 apomaruyHoctu. [IpaBuno Xrokkens. beH3on — crpoeHne MoiaeKysbl, GU3ndecKue
cBoiictBa. ['omonornueckuit psa Oenzona. M3zomepus nu3zaMelieHHbIX OSH30JI0B HA IMpUMEpPE KCUIIOJIOB.
Peakuuu 3amenienust B 6eH3016HOM sifjpe (TajJOreHHpPOBAaHUE, HUTPOBaHUE, alKUIUpoBaHue). Peakuuu
MpUcCOeqUHEeHHsT K OeH3ony (THApHpOBaHHE, XJIOpUpPOBaHME Ha CBeTy). (OCOOEHHOCTH XUMUU
ankuinOen3onoB. I[lpaBuna opueHTanuM 3aMecTUTENeld B peakiusx 3aMmelleHus. bpomupoBaHue u
HUTpOBaHUE Toyyoja. OKUCICHHE aNKHIOSH30JI0B paCTBOPOM TEpMaHTraHara kKanus. [ anmoreHupoBaHue
aNKUIOEH30JI0B B O0KOBYIO 11eMb. Peakiiusa Biopia—®@uTTHra kak MeTo1 CuHTe3a alKui0eH30510B. CTHpo
KaK MpUMep HeTpeAeTbHOT0 apOMAaTUYECKOTO COETUHEHUSI.
[I[pupOAHBIEUCTOUYHUKUYTIEBO 0P O 10 B. [IpuponHsiii v momyTHBIN HEPTIHBIE Ta3bl, UX
cocTaB, ucnoiib3oBanue. Hedth kak cmech yriaeBoaopoaoB. [lepBuuHas u BTopudHas epepadoTka
HedTH. Pudopmunr. Kamenusiit yrous.
F'eneTHndyecKasiCBA3ZbPMEKAYPA3ZIUIYHBIMUKIACCAMHUYTJIEBOIOPOIOB.
KauecTBeHHBIC peakIny Ha HEMPEIeIbHBIE YTIIEBOIOPO/IBI.
F'anoreHONMpPOU3BOAHBIEYTIEBOI0DPO A0 B. Peakuinu 3ameriennst raioreHa Ha
TUAPOKCHWII, HUTPOTPYIIY, THaHorpynny. JlelicTBre Ha raJoreHnpON3BOIHBIEC BOHOTO U CTUPTOBOTO



pactBopa menouyn. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH AJIKUJII-, BUHWII-, (PEHUI- U
OeH3UIranoreHnoB. Vcrnoip30BaHme TajJoreH MPOU3BOIHBIX B OBITY, TEXHUKE U B cuHTe3e. [lonsarTue o
MarHMHOpPraHu4ecKuX coenquHeHusx. [lomydyenue aaKaHOB BOCCTaHOBIICHHEM

MOJIAIKAHOB HOJ0BOJIOPOJIOM. MacHutiopeanuyeckue coeOuHeHus..

JdeMoHcTpan UK.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openune meraHa, HTUJICHA, alleTHIICHA.

3. OTHOUIeHHE MeTaHa, dTHIICHA, alleTHieHa U OeH30Jla K pacTBOpaM IepMaHraHaTa Kajius U OpOMHOM
BOJIE.

4. OxucneHue Tojyoja pacTBOPOM IepMaHTaHaTa Kalus.

5. [lonmydeHue sTHIIEHA peakuen AeruIpaTaiy STaHoa, alleTUIeHAa —TUAPOJIN30M KapOuaa KaabIus.
6. Ilomyuenne ctuposa AeNOJMMEpHU3alMel MOJUCTUPOIA M HCIBITAHHE €ro OTHOUICHHS K PacTBOPY
IepMaHraHaTa KaJus.

JladopaTopuble onbIThbl. COocTaBlieHNE MO/IeNIeH MOJIEKYIT ajkaHOB. B3auMoaeiicTBre alikaHOB ¢ OpoMOM.
CocraBnenne MoJieNeil MOJIEKYI HeTIpeIeIbHBIX COCMHEHUH.

IpakTuyeckasi padora Ne 2. CocraBiieHre MOJIENIe MOJIEKYJT YTII€BOI0POIOB.

IIpakTnueckas padora Ne 3. [lonydyeHue STHIIEHA U OTBITHI C HUM.

KonTtpoabHnas padora Ne 2 o reme «YTJI1€BOIOPOABI».

Tema 4. Kucsiopoacoaepskamue opranudeckue coequHenus (194)

C n u p T 1. HomenknaTypa n uzomepus cnuptoB. TOKCHYECKOE NEHCTBUE HA OPTraHM3M METAaHOJA U
sTaHoNa. OU3NYECKHe CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIIMPTOB. XUMHYECKHE CBOMCTBA CIIMPTOB
(KUCIOTHBIE CBOMCTBA, peakluu 3aMeUIeHHs] THAPOKCUIHHON TPYIIbI Ha TrajioreH, MEeXMOJEKYIsIpHas 1
BHYTPUMOJIEKYIISIpHAs JIeTUJIpaTalis, OKUCIEHUE, peaklMK YIrJIEBOJOPOIHOTO pajaukaia). AJKOTOJATHI.
I'unponus, ankunaupoBaHue (CUHTE3 MpOCThIX 3hupoB Mo Bunbamcony). IIpomblnieHHBIH CcHUHTE3
MeTaHoJIa. MHOroaTOMHbIE CHHMPTHL. ODTWUJICHIJIMKOJIb W TIULEPUH, UX (U3HUecCKHe U XUMHUYECKUE
cBoycTBa. CHHTE3 AMOKCAaHA U3 STUICHIVIMKOJSA. TOKCHYHOCTB STHIICHIINKOI. KauecTBeHHas peakius Ha
MHOTOATOMHBbIe crupThl. [IpocThie 3huphl Kak H30Mephl MPEAEIbHBIX OHOATOMHBIX cCIUPTOB. CpaBHEHUE
uX (GU3NYECKUX M XUMHUYECKHUX CBOMCTB co crnupTamu. Peakius paciiersieHus: HOpoCTbIX 3(QHUPOB
HMOJOBOJIOPOJIOM.

® e H o x bI. Homenknarypa u mzomepus. BzanmHoe BiMsHUE TpyHI aTOMOB Ha IpuMmepe (QeHoJia.
Ouznyeckue U XUMUYecKHe CBOiCTBa (peHona u kpe3osioB. KucinoTHble cBOHCTBA ()EHOIOB B CPAaBHEHUU
co cnupramu. Peakuuu 3amernienust B OEH30JIbHOM KOJIbIlE (TajoreHupoBaHue, HUTpoBaHue). OKucieHue
¢denonoB. KauectBennsle peakiuu Ha penoun. [Ipumenenue denona.
KapOoHuUABbHBIECOEIHUHEHH 1. DIEKTPOHHOE CTPOCHHUE KapOOHUIIBHOMN TPYIIIbL. AJbACTUABI U
KeToHbL. Du3nyeckue cBoicTBa (opMaibAeruia, alueTalbaeruaa, alerona. /lonamue o Kemo-eHoNbHOuU
maymomepuu KapOOHUNbHbIX coeouHeHull. Peakuuu npucoeMHEeHUs BObI, COIMPTOB, [IMAHOBOIOPOAA U
ruapocynbpura Hatpus. CpaBHEHHE PEAKIIMOHHOW CIOCOOHOCTH allbJETUIOB U KETOHOB B PEAKIIHIX
npucoeAHeHus. Peakuuu 3aMenieHuss aToMOB BOJOPOJAa IpPH O-YIJIEPOAHOM aToOM€ Ha TraJloreH.
[Momumepu3zanus hopmanibieruaa u aneraibaeruna. Cunmes cnupmos 63aumooeticmsuem KapooHUIbHbIX
coeounenuti ¢ peakmugom I punvsapa. OkucieHue KapOOHWIBHBIX coenuHeHuil. CpaBHEHUE OKUCICHUS
aJbJIETUJIOB ¥ KETOHOB. BoccTaHOBNIEHNE KapOOHUIBLHBIX COSAMHEHU B CIUPTHI. KauecTBeHHbIE peaKInu
Ha aJbJICTUJIHYIO TpyNny. Peakyuu anv0onvHo-kpomonosou konoencayuu. OcobeHHOCTH popmalibe-
runa. Peakuus ¢popmanbaeruia ¢ GpeHoaoM.

KapO6GoHOBBI €KHCIIO T Bl DISKTPOHHOE CTPOCHUE KapOOKCUIIBHO rpynmbl. ['oMosioruueckuil psa
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Pu3nyeckue CBOKWCTBA KapOOHOBBIX KHMCJIOT Ha
[IpUMepEe MYPaBbUHOMU, YKCYCHOM, IIPOIIMOHOBOM, NAJIbBMUTUHOBON U CTEAPUHOBOM KUCIOT. XUMUYECKUE
CBOicTBa KapOOHOBBIX KHUCIOT. KHCIOTHBIE CBONCTBa (M3MEHEHHE OKpPacKH MHIUKATOPOB, PEAKIUH C
aKTUBHBIMH METAJUIAMH, OCHOBHBIMHM OKCHIaMHU, OCHOBaHUSAMH, COJISIMU). MI3MeHeHne cuibl KapOOHOBBIX
KHCJIOT MPH BBEACHUU JOHOPHBIX M aKIENTOPHBIX 3aMecTuTeel. B3aumoaelcTBie KapOOHOBBIX KUCIIOT
co cnupramu (peakuus stepudukanuu). ['anoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO IEMb.
OcoOeHHOCTH MypaBBMHOW KHCIOTHL. BakHeie mpeacTaBUTENH Kiacca KapOOHOBBIX KHCIOT M HX
npuMeHenue. [loayueHrne MypaBbUHONW M YKCYCHOM KHMCJIOT B MPOMBILIUIEHHOCTH. Bhiciine kapOOHOBbIE
kucnoTel. lllaBeneBas Kuciora Kak MpeACTaBUTENb JUKApOOHOBBIX KuCIOT. IlpeacraBnenue o
HemnpeAeabHbBIX M apoMaTH4YecKuX KuciaoTax. OCOOEHHOCTH HX CTPOCHHUS U CBOMCTB. 3HaueHHUE
KapOOHOBBIX KHCIIOT.



OYHKIMOHAJIBHBENPOU3BOIHBEKapOOHOBBH XKHUCcIO T. [lonydeHne XIopaHruipuIoB
Y QaHTUAPUAOB KUCIOT, UX ruaponu3. IlomxydeHune cnoxHbIX 3QUPOB C HCIOJIB30BAaHHEM XJIOPAHTUAPHIOB
U aHTUAPHUIOB KUCHOT. CioxkHbIE 3QHUPBl KaKk M30MEpbl KapOOHOBBIX KUCIOT. CpaBHEHHE (U3NUECKUX
CBOMCTB U PEAKIIMOHHOM CTIOCOOHOCTH CI0KHBIX 3PUPOB U N30OMEPHBIX UM KapOOHOBBIX KUCIOT. [ uaponms3
CIIOKHBIX 3(upoB. CuHTE3 CIOXKHBIX PUPOB (GeHosoB. CroxkHbIe PUPHI HEOPraHUYECKUX KHUCIOT.
Hutpornuuepun. Amuzapl. Conu KapOOHOBBIX KHCIIOT, MX TEPMHUYECKOE pa3j0kKEHHUE B MPUCYTCTBUHU
menoyd. CuHTe3 KapOOHMIIBHBIX COSAMHEHHUN PAa3I0KEHHEM KaJIbIIUEBbIX COJIeH KapOOHOBBIX KHCIIOT.
JdemoHcTpaumnu.

1. B3aumoiericTBre HATPUS C SITAHOJIOM.

. OKHcneHne 3TaHoJIa OKCUJIOM MEJIH.

. 'openne sranoa.

. B3aumoperictBue mpem-0yTuioBoro CrmpTa ¢ COJISTHON KUCIOTOM.

. KauecTBenHas peakuysi Ha MHOTOAaTOMHBIE CITUPTHI.

. KauecTBenHsbIe peakuyu Ha ()EHOJIBI.

. Onpenenenue aapAETUA0B IIPHU MOMOIIY KaU€CTBEHHBIX PEAKIIH.

. Okucnenune anpJeruoB IepMaHraHaTOM KaJiusl.

. [lonnyuenue cnoxHbIX 3)UPOB.

JlabopaTopHble ONBITHI.

5. CBoiicTBa ATHJIOBOTO CIIUPTA.

6. CBolicTBa INIAIIEpUHA.

7. CpoiictBa (penomna. KauecTBeHHbIe peakiiuu Ha (GEHOJIBI.

8. CpoiicTBa hopMmannHa.

9. CBolicTBa YKCyCHOU KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.

IIpakTnueckas padora Ne 4. [Tonyuenue 6pomdTaHa.

IIpakTuyeckas padora Ne 5. [lonyueHnue areroHa.

IIpakTuyeckas padora Ne 6. [loyyeHne yKCyCHON KUCIIOTBHI.

IIpakTuyeckas padora Ne 7. [lonyueHnue sTunaierara.

IIpakTuyeckas padora Ne 8. Pemenue skcnepruMeHTaNbHBIX 3a/ad 1o TeMe «Kuciopoacoaepxamuye
OpraHUYECKHE BEUIECTBAY.

KonTpoabHast padora Ne3 no treme «Kuciaopoacoaepxaiiue opraHM4ecKue BEIeCTBay.

O 03O L WD

Tema 5. A30T- u cepocojep:xamye coeuHeHus (64)

Humpocoeounenus. Inexkmponnoe cmpoenue Humpozpynnol. Ilonyuenue numpocoeournenuu. Bapviguamoie
sewecmaa.

A M u H bl. M30Mmepus amuHOB. [lepBuuHbIe, BTOPUYHBIE U TpEeTHYHble aMUHbl. DU3HUECKHE CBOWCTBA
IPOCTEUIINX aMMHOB. AMHUHBI KaK opraHudeckue ocHoBaHus. ColM aJIKUJIaMMOHMS. AJIKWINPOBAaHUE U
allMJIMpOBaHME aMUHOB. Peakuuum aMHUHOB C a30THCTOM KHUCIOTOH. ApoMaTudyeckue aMuHbl. AHMIIMH.
B3auMHoe BiMsHHE Tpynn aTOMOB B MOJIEKYJe aHWJIMHA. XUMHUYECKHE CBOWCTBA aHWIMHA (OCHOBHbIE
CBOICTBA, peaKK 3aMEIICHUSI B ApOMATUYECKOE SIPO, OKUCICHUE, ayuiuposanue). Juazocoeounenus.
[lomyyeHne amMHMHOB M3 CHUPTOB U HUTpocoenuHeHul. IIpumenenue anmiamua. CepoopraHuyeckue
coequHenus. [IpencraBienue o cepoopraHMyeckux coeAnHeHusX. OCOOEHHOCTH UX CTPOCHUS U CBOMCTB.
3Ha4YeHUe CEpOOPraHNYECKUX COCTMHEHUH.

I'eTeponwukimasl OypaH U TUPPOIT KaK MPEICTABUTENN MATUWICHHBIX I€TEPOLUKIIOB. DIIEKTPOHHOE
CTpO€HHE MOJIeKyabl nuppona. KucnotHele cBoiictBa mnuppoia. IlupuanH Kak IpencTaBUTENb
IIECTUYJICHHBIX TeTePOLUKIIOB. DJIEKTPOHHOE CTPOEHHE MOJIEKyNIbl nupuauHa. OCHOBHBIE CBONCTBa
MUPUIMHA, peakMM 3aMelleHHs ¢ apomMaTtudeckuM siipoM. IlpencraBienue o6 mmmaazole, NUPUANHE,
MypHHE, MYPUHOBBIX U TUPUMHIMHOBBIX OCHOBAHUSX.

JdeMoHcTpanuu.

1. OcHOBHBIE CBOIICTBA aMHHOB.

2. KayecTBeHHbIE peakI[ui Ha aHUJIHH.

3. AHUIMHOBBIE KPACUTEINH.

4. O6pa31bl TeTePOLMKINYECKUX COEANHEHHH.

JlaGopaTopHble onbIThbl. KauecTBeHHbIE PeaKIIMU Ha aHUIIHH.

IIpakTuueckas padora Ne9. PemieHne sSKCHepUMEHTAIBHBIX 3aad HO TeMe «A30TcojaepKalue
OpraHUYeCcKUe BEILECTBAY.



Tema 6. buosioruyeckn akTuBHbIe BemecTBa (14y)

XKu p bl Kak crHoXHBIE SPHPH TIHLIEPUHA W BHICIIMX KapOOHOBBIX KHUCIOT. OMBUIEHHE >KHUPOB.
I'uaporenu3zanus KupoB. Mbljia Kak COJIM BBICIIUX KAPOOHOBBIX KHCIIOT.

Y riaeso xbl. MoHo- u nucaxapuasl. PyHKIMH yriieBooB. buosiornueckas pois yrieBoaoB. [roko3a
— ¢u3uveckue CBOMCTBA, JMHEWHAs M IUKINYecKas Gopmbl. Peakuuu riaroko3bl (OKHCICHHE a30THON
KHUCJIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIUPT), KAUECTBEHHbIE PEAKI[MU Ha IJII0KO3y. bpokeHune
rI0K03bl. PPyKTO3a Kak n3oMep Itoko3bl. Pubosa u nezoxcupudosa. [louamue o enuxozuoax.
Hucaxapu asl. Caxapo3a Kak IpeJCTaBUTENIb HEBOCCTAHABIMBAIOIIUX JUCaXapuaoB. Manrbmosa u
qnaxkmo3sa, yeanoouosa. I'maponus qucaxapuaos. [loyuenue caxapa U3 caxapHOW CBEKIIBI.
[Tonwucaxapu sl Kpaxman, rimkores, nemiono3a. Kauectsennasa peakuus Ha kpaxmain. ['maponus
IIOJIMCaXapua0B.

HykneuunoBnslekuciaoTsl Hykineo3zunsl. Hykineornasl. HyknenHoOBe KUCIOTHI KaK MPUPOIHBIC
nonuMepsl. Ctpoenue JJHK n PHK. I'uaponu3 Hyk/I€eHHOBBIX KUCIIOT.

AMMHOKHCJIOTbI Kak aMpOoTepHbIe coequHeHMs. Peakiiuu ¢ kucioramu v ocHoBaHuAMH. OOpa3oBaHue
cinoxHbIx 3pupoB. [lentuapl. Ilentuanas cBsA3b. AMMIHBIM XapakTep NENTUIHOW cBs3u. [uiaponus
nentuoB. benku. [lepBuynasi, BropuyHasi U TpeTU4HAs CTPYKTYpbl OenkoB. KauecTBeHHbIE peakiuu Ha
OemKu.

JdemoHcTpaumnu.

1. PacTBOpUMOCTH YIJI€BOJIOB B BOJE U ATAHOJIE.

2. KayecTBEHHBIE pEaKIMU Ha TIIFOKO3Y.

3. O6pa3ipl aMUHOKHCIIOT.

JlaGoparopubie onbIThl. 11. CBolicTBa rimtoko3bl. KauecTBeHHas peakius Ha TOK03y. OnpenerneHue
KpaxMaja B IpoAyKTax nutanud. 12. I{BeTHbIe peakiiuu OeIKOoB.

KonTposabHasi paGora Ne 4 no teme «A3oTcofeprKaiire M OHMOJIOTMYECKH aKTHBHBIE OpraHUYecKue
BEIIECTBAY.

Tema 7. BoicokomosieKyJIsipHbIe coeuHeHus (44)

[TonsiTHe O BBICOKOMOJIEKYNSPHBIX BemlecTBax. [lommMepusanus ¥ MOJMKOHACHCAIUS KaK METOJbI
CO3/IaHUsl TIOJIUMEPOB. OyactoMepbl. [lpupoaHblii W CUHTETHYECKHH KaydyK. ComoJmmepu3aiusi.
CoBpemMeHHbIE MIACTHKHU (MOJIMATHIICH, TOJUMPONHIIEH, MOJIUCTUPOI, NOJUBUHUIXIOPUA, (TOpOILIacT,
MOJIMATHIIEHTepeTanaT, akpui-OyTaJueH-CTUPOJIbHBIA IJIaCTUK, NoJukapOoHaTsl). Ilpuponubie wu
CUHTETHYECKHE BOJIOKHA (0030D).

Jemoncrpanuu. 1. O6pa3is! maactukoB. 2. Kosutekius BookoH. 3. [ToymkoHaeH M STHICHTIMKOJIS C
TepedTaaeBoi KHCIOTOM.

JlaGopaTropHbie onbIThI. 13. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K PaCTBOpPaM KHUCJIOT U IIEJI0YEH.
IIpakTuyeckas padora Ne 10. PacriozHaBaHue MJIaCTUKOB.

IpakTHyeckas padora Ne 11. Pacrio3HaBaHue BOJIOKOH.

11 kaacce (3 yaca B Heneso, Bcero 102 yaca)

Tema 1. HemeTasunl (334)

KnaccudukanuumsHeopraHnuudecKHXBeEIleCTB. DIEMEHTb METaJNIbl U HEMETAJLIbl U UX
nosoxxenue B [leproauueckoit cucreme.

B o 10 po a. [lonyuenue, puznueckue u XMMUYECKUE CBOMCTBA (PEAKIMK C METANIaMU U HEMETaJIaMH,
BOCCTaHOBIIEHUE OKCUJIOB U coJieit). ['uapuabl. TomnMBHbBIE JIEMEHTHI.

I'anmor e n p. Obmas xapakTepucTHKa MOATPyNnbl. DU3UYECKHE CBONCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH U3MEHEHHUS OKUCIUTENIbHOM aKTUBHOCTH T'AJIOTEHOB B COOTBETCTBUU C UX MOJIOKEHUEM B
nepuoauueckoi Tabnuie. [lopsimok BBITECHEHHs TaJOTEHOB U3 PAaCTBOPOB TalioreHUn0B. OcoOeHHOCTH
xumun GTopa. XJIOp — TOIydyeHHE B MPOMBIIICHHOCTH W Ja0OpaTopuu, peakiuu ¢ MeTaylaMu U
HeMeTtaiuiamu. B3aumoeiicTBre X1opa ¢ BOJOM U pacTBOpamu 1ienoueit. Kucinopoansie coegAMHEHUs X10pa.
l'unmoxmopuThl, XJI0paT ¥ MEPXJIOPaThl KaKk THMHYHBIE OoKucIuTend. OCOOCHHOCTH XUMUU Opoma U HOja.
KauectBennas peakuus Ha iof. ["anoreHoso-

JOpOAbl — TOJyYEeHUE, KUCIOTHbIE M BOCCTAHOBUTENbHBIE cBOWCTBA. CoJsiHash KUCIOTa U €€ COJIM.
KauecTBeHHbIe peakiiy Ha rajJoreHu-UOHBDI.

DNeMEeHTBHNOATPYyN OB KUCITODP O aa. OOmas xapakrepucTuka noarpymmsl. Gusnueckue
CBOMCTBa MpoCThIX BemecTB. O30H Kak amtoTponHas Moaudukanus kuciaopona. [lomydenue o3ona. O30H



Kak okucauTenb. [Io3uTuBHAsA M HEraTUBHAs POJIb 030HA B OKpy»Karouieil cpene. CpaBHEHHE CBOWCTB 030HA
u kuciopoaa. Boaa u nepokcu Bogopoa Kak BOJOPOIHbIE COSUHEHMSI KUCIOPOJa — CPAaBHEHHME CBOMCTB.
Ilepokcun Bogopoaa Kak OKUCIUTENb U BOCCTA-

HoBuTelnb. [lepokcunpl meramioB. Cepa. Amnotponus cepbl. @U3NUECKUE U XUMHUECKHUE CBOMCTBA CEPBI
(B3auMoz€elcTBUE C METAUIaMM, KHUCJIOPOJOM, BOJOPOJOM, pPACTBOpPAMM LIEJIOYEH, KUCIOTaMU-
okucnutensmu). CepoBoIOpol — TMOIyYCHHE, KHUCIOTHBIE U BOCCTaHOBHUTEJbHbIE CBOHCTBA. Cynb(uIbL.
CepHHCTBIH ra3 Kak KUCJIOTHBIN OKcHI. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA CEPHUCTOTO rasa.
[TosmydeHne CepHUCTOTO ra3a B MPOMBIIUIEHHOCTH U T1aboparopuu. CepHucTas Kuciora u ee conu. CepHbIi
auruapun. Cepnas kucioTa. CBOMCTBa KOHIIEHTPUPOBAHHOM M pa30aBiIEHHOMN CepHOU KUCTOTHI. [leficTBHe
KOHIICHTPUPOBAHHOW CEpHOW KHCJIOTHI Ha caxap, METaUIbl, HEeMeTaJUIbl, Cyabuapl. TepMudeckas
yCTOHYMBOCTh Cynb(aToB. KauecTBeHHas peakiusi Ha CEpHYIO KUCIIOTY U €€ COlu. Tuocepnas Kkucioma u
muocyibgamol.

A3o0THerocoeguHeHH s DIeMEeHTbl NOArpymIbl a3oTa. O0Imas XxapakTepucTUKa MOATrPYIIIbL.
duznyecknue CBOWCTBAa MNPOCTHIX BemecTB. CTpoeHue MOJeKyinbl a3zoTa. Puznyeckue U XUMHUUECKHE
cBoiicTBa azora. IlomydyeHue a3oTa B NPOMBIIIJIEHHOCTH M Jlabopatopuu. Hutpunpl. AMMuak — ero
noJiyueHue, pusndeckre u Xumuueckne cBoiictsa. OCHOBHbIE CBOMCTBA BOJHBIX pacTBOPOB ammuaka. Comau
ammonus. IloBeneHue conell aMMOHUS MpU HarpeBaHUM. AMMHAK KaK BOCCTAHOBHTENb. [IpuMeHeHHe
ammuaka. Okcuapl a3oTa, ux mnoiydeHue u cpoiictBa. Oxcup aszora(l). Oxucnenune oxcunpa azota(ll)
kuciopoioM. Jlumepuzarus oxkcuaa azota(lV). Azotucras kucioTa u ee coyid. HUTpUTBI Kak OKUCTUTENH U
BOCCTaHOBUTEIHU. A30THasg KHCIOTa — (U3NYECKHUE M XMMUYECKUE CBOMCTBa, MojydyeHue. OTHOILIEHUE
a30THOM KHUCJIOTHI K METaJIJIaM U HeMeTaJljlaM. 3aBUCHUMOCTb MTPOJYKTa BOCCTAHOBJIEHUS a30THOM KHCIOTHI
OT aKTUBHOCTHU METaJUIa U KOHIIEHTPAIMU KUCIIOThI. TepmMudeckasi ycTOWYMBOCTh HUTPATOB.
dochopuerocoeuHeHH A Amtorporus Gpocdopa. XuMmudeckne cBorcTBa docdopa (peakuu ¢
KHCJIOPOJIOM, TAJIOT€HAaMU, METaJlJIaMU, CII0KHBIMHU BEILIECTBAMU-OKUCIUTENSIMH, 1iesouamu). [lonydenue u
npumeHenue ¢ocdopa. Pocopusiii anruapus. OprodochopHas u MetapocopHasi KUCIOTHI U UX COJIH.
KauectBennas peakius Ha oprodocdarsl. Paznoscenue opmoghocpoproii kucromol. Ilupogocghophas
kucroma u nupogocpamoi. ®ocounsr. Dochun. Xnopuowr hocghopa. Oxcuo ocghopa(lll), pocghopucmas
KUcioma u ee co.

Y ruepo a Amtorponus yriaepona. CpaBHEHHE CTPOCHHUS M CBOMCTB rpaduta u anmmaza. DyiepeH Kak
HOBas MoJIeKyJsipHas opma yriepoaa. ['paden kak MoHoco# rpadurta. YriaepoaHble HAHOTPYOKU. YTOJIb.
AKTHBUPOBAHHBIN yroib. AncopOuus. XuMudeckune cBoiicTa yris. Kapouapl. ['maponus kapOouaa KaibIus
u kapbuaa amoMuHua. KapOuabl MepexoJHbIX METaUIOB KaK CBEpXMpPOYHbIe Marepuaibl. OKCHIIBI
yraepona. OOpa3oBaHue yrapHoro rasa IMpH HEMOJHOM CrOpPaHMU YIJis. YToJib M YrapHblil ra3 Kak
BoccTaHoBUTeNM. Peakuusi yrapHoro raza c pacruiaBamu Ienodeid. CuHTe3 (OpMHATOB M OKCAJIaTOB.
VYrnekucnslid ra3. YroigpHas Kuciota u ee cond. IloBeneHue cpeqHMX U KHUCIBIX KapOOHATOB IpHU
HarpeBaHUU.

K p e m H 1 #1. CBoiicTBa MpOCTOro BelecTBa. Peakiuu ¢ XJIOpoM, KUCIOPOJOM, PACTBOPAMH IICIOYECH.
Oxcuj KpeMHHUS B IPUPOJIe U TeXHUKe. KpeMHueBble KUCIOTHI U uX conu. ['uaponus cunukaTtoB. Cunan —
BOJIOPOJTHOE COETMHEHUE KPEMHHS.

b o p. Okcup 6opa. bopHas kucnora u ee conu. bypa.

Jemoncrpanuun. 1. T'openue Bomopoaa. 2. [lomyuenue xiopa (onsIT B mpobupke). 3. OnbITel ¢ OpoOMHON
BOJI0M. 4. OKUCIUTEIbHBIE CBOWCTBA PacTBOpa rUMoxjopuTa HaTpus. 5. [lnaBnenue cepsl. 6. ['openue cepbl
B Kuciopoze. 7. BzaumoneiictBue xenesa ¢ cepoit. 8. ['openue cepoBogopona. 9. Ocaxaenue cynb(uaos.
10. CsoticTBa cepHucroro rasa. 11. JlelictBue KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI HA MENIb U Caxapo3y.
12. PactBopenne ammuaka B Boje. 13. OcHOBHBIE CcBOMcTBa pacTBopa ammuaka. 14. Karamutuueckoe
okucinenue ammuaka. 15. [lomydenne oxcuaa azota(ll) u ero okucnenue Ha Bozayxe. 16. JleficTBue a30THOM
KkucinoTel Ha Menb. 17. 'openue docdopa B kucnopoze. 18. IlpeBpamienue kpacHoro gocopa B Oenblid U
ero ceeueHue B TeMHoTe. 19. BzaumoneiictBue gochopHoro anruapuna ¢ Bojgoil. 20. O6pasisl rpadura,
anMasa, kpemHus. 21. 'openne yrapHoro rasa. 22. TylieHue miaMeHu YrieKuciabM ra3oM. 23. Pasnoxenue
Mpamopa.

JlabopaTopHblie onbIThI. 1. [losyuenue xnopa u u3ydeHue ero cBOMCTB. 2. O3HaKOMIIEHHE CO CBOWCTBaMU
xJopcoiepxanux oroenuBateneil. KauectBennas peakius Ha ranoreHua-uossl. 3. CpoiicTBa 6poMa, Hoaa
u ux coJieil. Pasnoxxenne nepokcuaa Bogopoaa. OKMCIEHUE HOUA-HOHOB IIEPOKCHIOM BOJOPO/Ia B KUCION
cpene. 4. M3yueHue CBOICTB CEpPHOM KHUCIOTBI M €€ cojeil. 5. M3yueHue cBONCTB BOJHOIO pacTBopa
ammuaka. 6. CoiictBa coneit ammonus. KauectBennas peakuus Ha ¢pochaTt-uoH. 7. KauectBeHHas peakuus



Ha KapOoHar-moH. Pasnoxenue runpoxapOonara Hatpus. 8. VcmblTaHue pacTBOpa CHIIMKATa HATPHS
uHauKaTopoMm. 9. O3HaKOMIIeHHE ¢ 00pa3aMu MPUPOTHBIX CHIIUKATOB.

IIpakTnueckas padora Nel. [Tomyyenue Booposa.

IIpakTnueckas padora Ne 2. [TonydyeHue XJ0poBOI0POAA U COJITHON KUCIIOTHI.

IIpakTnueckas padora Ne 3. [TonyueHne aMMuaka U U3y4eHUE €r0 CBOICTB.

IIpakTnueckas padora Ne4. [lonydyeHue yriekucioro rasa.

IIpakTnueckas padora Ne 5. BrinonHeHne 3KkCriepuMeHTalbHbIX 331a4 110 TeMe «Hemeramiby.
KonTpoabHnas padora Nel no teme «Hemeramibiy.

Tema 2. Metaisl (304)

Obmuito630prTeMEeHTOB—MeTaliao B. CBOICTBA MPOCTHIX BEIIECTB-METAIIOB. MeTauinyeckue
Kpuctaymueckue pemierkd. CriaBel. XapakTepucTuka HauOoliee W3BECTHBIX cIuiaBoB. [lomydyenue u
[IPUMEHEHHUE METAJJIOB.

e 1o 4 HBIEM €T aJlJbl— 00I1ast XapaKTepUCTHUKA NOATPYIIIbI, XapaKTepHbIE pEaKLUK HATPUS U KaJlus.
CaoiicTBa 1menoYHbIX MeTaIIoB. [lomyuenue menounbsix MetamuioB. Cona U eaKui

HAaTp — BAKHEHUIIWE COCMHEHHS HATpWs. bepuiuinii, MarHuii, meI0YHO3EMENbHbIE METaIbl. Maruuii u
KaJIbIIUH, UX oOl1as XxapakTepuCcTHKa Ha OCHOBe noJioxkeHus B [leproauueckoit cucreme anementon Jl. U.
MenneneeBa u ctpoenus atoMoB. [lonydyenue, pusnueckre U XUMUYECKUE CBOWCTBA, IPUMEHEHUE MarHus,
KaJIbIUs U UX COeAMHEHNN. AMPOTEpHOCTh OKCUIa U rupokcuaa Oepuiins. JKecTKocTh BOABI U CLIOCOOBI
ee ycTpaHeHusi. Okpacka IjiaMeHU COJISIMU ILEJIOYHBIX U HIEJIOYHO3EMETbHBIX METAJIIOB.

A 110 M u H U . PacipocTpaneHHOCTh B npupoje, GU3NYECKUE U XMMUYECKHE CBOMCTBA (OTHOIIEHHE K
KHCJIOpO/y, TajloreHaM, pacTBOpaM KHCJIOT M Iejoued, amomorepmus). AMQOTEPHOCTh OKCHUAA U
ruapokcuaa amomunusa. Conu amomuHus. [lotHOE pasniokeHue BOJOW COJieH aJIOMUHHUSA CO CIAaOBIMU
JIBYXOCHOBHBIMH KHCJIOTaMHU. AJIIOMMHATBI B TBEpJIOM BHUIE U B pactBope. [IpumeHeHue amtoMUHUS.
Coeounenus anioMuHUs 8 HUSUUX CMENeHsIX OKUCTIeHUS.

OnoBowucCBUH e I. PU3NYecKue U XUMUYECKHE CBOICTBA (peaklUUU C KUCIOPOJIOM, KHUCIOTaMH),
npumenenue. Comnu osoBa(ll) u ceunma(ll). CBUHIIOBBII aKKYMYIISTOP.
Metananbpno604YHBXNOAT Py OCOGEHHOCTH CTPOSHHS AaTOMOB MEPEXOIHBIX METAIIJIOB.

X p 0 M. ®usnyUecKre CBOMCTBA, XUMHUYECKHE CBOMCTBA (OTHOIIIEHUE K BOJTHOMY Tapy, KHUCIOPOIY, XJI0pPY,
pacTBopaM KHCTOT). 3MeHeHue OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX W KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U THJAPOKCHJIOB XpOMa C POCTOM CTENEHU OKHUCIeHHs. AMQOTEpHble CBOWCTBA OKCHUAA H
ruapokcuaa xpoma(lll). Oxucnenue coseir xpoma(lll) B xpomatel. B3auMHbIe mepexoapl XpoMaTOB H
JUXPOMATOB. XPOMAThI U AUXPOMAThI KAK OKACIUTEIH.

Ma pr aH e — ¢u3NUECKUe U XUMHUYECKHE CBOICTBA (OTHOILIEHHE K KUCIOPOIY, XJIOpPY, pacTBOpam
kucnot). Oxeua mapranna(IV) kak okucinuTelnpb U katanuzarop. [lepmanranar kanus kak

okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.

K e 1 e 3 0. Haxoxnenue B npupoje. 3HaueHHUE Kele3a Uil oprannsma yenopeka. Gusndyeckue cBoicTBa
xene3a. CIuiaBbl kKene3a ¢ yriaepoJoM. XUMUYECKUE CBOICTBA jkeme3a (B3auMOACHCTBHE C KHCIOPOIOM,
XJIOPOM, CEpOH, yriem, KUCIOTaMu, pacTBopamH coJieil). CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKUCITUTENBHO-
BOCCTaHOBUTEJBHBIX CBOMCTB ruapokcuna xene3a(ll) m rumpokcuna >xenesa(lll). Comu xeneza(ll) u
xene3a(Ill). Meroapr nepeBoaa costeit xenesa(ll) B

comu xkene3a(lll) u oOparno. OxucnurensHble cBoiicTBa coeauHeHuid skenesa(lll) B peakuusax c
BOCCTaHOBUTEJSIMH (MOAUIOM, Me/bi0). Llnanuineie KOMIUIEKCHI kene3a. KauecTBeHHbIe peakiuu Ha HOHbI
xeneza(Il) u (I1I).

Me 1 ». Haxoxzaenue B npupoje. PU3nueckue 1 XMuMUYECKUe CBOMCTBA (B3aMMOIEHCTBHE C KUCIIOPOJIOM,
XJIOpoM, cepoii, kucinotamu-okucnutensmu). Comu menu(Il). Mennsiii kynmopoc. Ammuakatsl Mmeau(l) u
meau(Il). [Monyuenue oxcuna meau(l) BoccranoBnenuem ruapokcuaa meau(ll) rioroko3oit.

Cepe6po. Ousnueckue U XUMHUYECKUE CBOICTBA (B3aUMOJEWUCTBUE C CEpOH, XJIOPOM, KHUCIOTaMHU-
okucnutensmu). OcaxaeHue OKcHaa cepedpa Mpu IAEHCTBUM IIENOYH Ha CONM cepedpa. AMMUAKATHI
cepedpa kak okucnurenu. KauecTBeHHas peakiusi Ha HOHBI cepedpa.

3010 T0. PU3NUECKUE U XUMUUECKUE CBOICTBA (B3aUMO/ICHCTBHE C XJIOPOM, «IIapCKOU BOAKOWY». CrIocOOBI
BBIJICJIEHUS 30JI0Ta U3 30JJ0TOHOCHOM MOPOIBI.

I u v k. Pusznyeckre U XUMUYECKHUE CBOWCTBA (B3aMMOJEHCTBHE C TaJlOT€HAMH, KHCIOPOJIOM, CEpOi,
pacTBOpaMu KUCIIOT U 1esioueii). AM(QOTEpHOCTh OKCHA U THPOKCHIA IIMHKA.

P Ty T5. [IpeacraBnenue o cBOMCTBAX PTYTU U €€ COEAUHEHUSX.



Jemoncrpanun. 1. Komnekuus metannos. 2. Komnekuus MunepanoB u pya. 3. Komekuus «ATroMUHUN.
4. Konnekuus «Xene3o u ero cruiasb» 5. BzaumonelictBue HaTpus ¢ Bogoil. 6. OxpaliMBaHue IJIaMEHU
COJISIMHU IIEJIOUHBIX U II€JI0YHO3EMENBHBIX METAIIOB. 7. B3auMoaelicTBue Kanplus ¢ Bojoil. 8. IlnaBnenue
amoMuHMs. 9. Bzaumoeiicteue amoMuHus co menoysto. 10. BzaumoaeiictBue xpoma ¢ COSHOM KUCI0TOM
6e3 moctyna Bo3ayxa. 11. Ocaxaenne ruapokcuna xpoma(lll) u okucinenne ero mepokcuaoM Bogopoaa. 12.
B3aumnble nepexo/ipl XpoMaToB U quxpoMaroB. 13. Pasnoxxenune nuxpomara aMmmoHus. 14. AnoMoTtepmust.
15. Ocaxnenue runpokcuna xenesa(lll) u okucnenue ero Ha Bo3ayxe. 16. Beinenenue cepedpa us ero coseit
JIEMCTBUEM MEJH.

JladopaTopuble onbIThl. 10. OkxpamvBaHue IUIAMEHH COCIWHEHUSMH IIEJIOYHBIX MeTauioB. 11.
O3HakoMJIeHHE C MHHEpajlaMd M BAKHEUIIMMHM COCAMHEHHUSMHU IIEJIOYHBIX MeTauioB. 12. CpoiicTBa
COCIMHEHUH MIETOYHBIX MeTAIIOB. 13. OKpalmBanye IiaMeHu COJISIMU IEJI0YHO3EMENbHBIX METaIOB. 14.
CpoiicTBa mMaraus u ero coeauHeHuid. 15. CpoictBa coenumHenuid kanmpius. 16.Kectkocts Bombl. 17.
B3anMopelicTBie alMOMUHUS C KUCIOTaMH M Imenodamu. 18. AmQoTepHble CBOWCTBA THIPOKCHIA
amomunus. 19. Ceoticmea onosa, ceunya u ux coeounenuu. 20. CoiictBa conelt xpoma. 21. CpoiicTBa
Mapraiiia u ero coeauHenuit. 22. M3yyenue munepaioB xkene3a. 23. CoiicTBa xene3a. KauecTBeHHbIE
peakuuu Ha HOHBI kene3a. [lomydenne oxcunaa menu(l). 24. CoiicTBa Mmeau, €€ CIIJIaBOB U COCIMHEHUH. 25.
CBoiiCTBa IIMHKA U €70 COSAMHEHUI.

IIpakTnueckas padora Ne6. [lomydenne ropbkoii coyi (CEMHUBOIHOIO Cylb(aTa Maruus).
IpakTuyeckas padora Ne 7. [TonydeHue amroMOKaIuEBBIX KBACIIOB.

IpakTuyeckas padora NeS§. BrinosiHEHHME AKCHEPUMEHTAIBHBIX 3aJad MO Teme «MeTamibl TJIaBHBIX
MOATPYII.

IIpakTuyeckas padora Ne9. [lonyueHue xene3Horo Kynopoca.

IMpakTuyeckas padora Nel0. [lonyyenue MegHOrO Kymopoca.

IpakTuyeckasi padora Ne 11. BrimonHeHne 3KCIEpUMEHTAIBHBIX 3a/1a4 M0 TeMe «MeTaibl mMoO0OYHBIX
MOATPYII.

KonTpoabHast padora Ne 2 o teme «MeTaiby.

Tema 3. CTtpoenne atoma. XumMuueckas cBsi3b (6 9)

CrtpoenueatoM a Hykmuasl. M3oTonbl. Tumnsl paguoakTUBHOTO pacnana. TepMosIepHbId CUHTES.
[lonmyuenue HOBBIX »dieMeHTOB. SnepHble peakuuu. CTpoeHHE JJIEKTPOHHBIX O00JIOUEK aTOMOB.
[IpencraBnenne o KBaHTOBOM MexaHuke. KBaHTOBBIe ymcia. ATOMHbIE opOuTanu. Pagmyc aroma.
DNEeKTPOOTPULIATETHBHOCTb.

XumMuueckascs 3 b Bunsl xumudeckoii cBsizu. KoBaneHTHas CBA3b U €€ XapaKTEPUCTUKH (IUIMHA
CBSI3H, MOJIAPHOCTD, MOJISIPU3YEMOCTb, KPaTHOCTD CBsA3H). MloHHas cBs3b. MeTannuueckast CBsI3b.
CtpoenuetTBep bl XTe a Kpucramummueckue u amopgHsbie Tena. TUIbl KpUCTAITUNYECKUX PEIIETOK
METaJJIOB M MIOHHBIX COSAMHEHUN. MeKMoIIeKyIapHble B3auMoieicTBusA. BogopoaHas cBs3b.
Hemoncrpaumu. 1. Kpucrammueckue pemerku. 2. Moienyu MoJieKy.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX peakuuii (1749)
TennoBoilsdppexkTXxuMUUEeCKONpeaku U DHIOTEPMUUECKHE U SK30TEPMUYECKUE PEAKIIHH.
3akoH I'ecca. Teruora oOpa3oBanus BemiecTBa. JHeprus cBs3u. Ilonstue o6 sHTampnuu. [lonsrue o6
sHTponuu. Bropoil 3akoH TepmoauHamuku. OHeprus [ubG6ca M KpUTEpUH CAMONPOU3BOIBHOCTU
XMUMHUYECKON PEaKLIMH.

CKOpPOCTBXMUMHUUYECKHUXPEAaKIUMUHU e 3aBUCUMOCTb OT IPUPOBI PEATHPYIOIINX BELIECTB,
KOHLIEHTPALIMK PEAreHTOB, TEMIEPATYPhl, HAINUYUS KaTaJau3aTopa, MIIOIMAAN TOBEPXHOCTH PEarupyromux
BellecTB. 3akoH aedcTByroumnx macc. [Ipasuno Bant-I'odda. Ilonste 00 sHeprum akTuBauu M 00
SHEPreTU4ecKoM npoduiie peakiuu. [ OMOreHHbI U rereporeHHbi Katanus. [IpuMepsl KaTaluTHYECKHX
MIPOLIECCOB B TEXHUKE U B JKUBBIX OpraHu3mMax. @epMeHThl Kak OMOJIOTHYECKUE KaTaau3aToPhIL.
OOpaTuMBblepeakuu Xumuueckoe paHoBecue. [lpuniumn Jle lllatense. KoHcTanTa paBHOBecCHS.
PaBHoBecue B pactBopax. Koncrantsl quccounanuu. Pacuer pH pacTBOpoB CHIIBHBIX KUCIOT M LIENOYEH.
IIpouseedenue pacmeopumocmu.

PasngaxTtTuBHOCTHUMETaJuauao B. [loHarue o craHIapTHOM 3JIEKTPOJHOM IOTEHUUANIE U
JJIEKTPOJABWKYIEH CHJIE peakuu. XUMHUYECKHE MCTOYHUKHM TOKA: TaIbBAHMYECKUE DJIEMEHTHI,
AKKyMYJISITOPbl U TOIUIMBHBIE JIEMEHTBI. DJIEKTPOJIN3 PACIUIaBOB M BOJHBIX PAaCTBOPOB JIEKTPOJIUTOB.
3axonvl sneKkmpoausa.



JemoHcTpanum. 1. DK30TepMUUECKUE U SHIOTEPMUUECKUE XUMUUECKUE peaKUU. 2. TennoBble SABICHUSA
IIPU PACTBOPEHUU CEPHOM KUCIIOTHI U aMMHAYHOM CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT IPUPOIbI
BEILIECTB Ha IPUMEpPE B3aUMOJCHCTBUS PAcTBOPOB Pa3IUYHBIX KHUCIOT OJUHAKOBOM KOHLIEHTpAaLMH C
OJINHAKOBBIMM KyCOUYKaMU (FpaHyJiaMHi) LIMHKA ¥ OJIMHAKOBBIX KyCOUKOB Pa3HbIX METAIOB (MarHusl, lIMHKa,
JKeJjle3a) ¢ pacCTBOPOM COJITHOM KUCIIOTHI. 4. B3anMoneiicTBre pacTBOPOB CEpHON KHUCIOTHI C pacTBOpaMu
THOCYJIb(aTa HATPUS PA3TUYHON KOHIICHTPALUU U TeMIepaTypsl. 5. PaznoxeHune mepokcuaa Bogopoaa ¢
MOMOIIIBbIO HEOPTaHNYECKUX KaTaIM3aTOPOB U MPUPOJHBIX 00OBEKTOB, COIEPIKAIINX KaTallazy.
JlabopaTopHbie onbIThbl. DakTOphl, BIMSAIOLUIME HAa B3aUMOJICHCTBHE MeETajllla C PacTBOPAMU KHUCIOT.
CMmenieHe XMMUYECKOTO DPABHOBECUS NPHU YBEIMYEHWU KOHLEHTPALMU PEareéHTOB M IMPOAYKTOB.26.
Karanutnueckoe pas3nokeHue epoKcuia BOJI0poaa

IIpakTnueckas padora Nel2. CkopoCTb XUMUYECKON PEAKIIUH.

IIpakTnueckas padora Nel3. Xumuyeckoe paBHOBECHE.

Koutpoabsnas padora Ne3. TeopeTtnyeckrne 0CHOBbI XUMUHU.

Tema 5. Xumnueckasi TexHosiorus (749)
OCHOBHBENPUHUUNBIXUMHUUECKONUTEeXHONOTUM. [Ipou3BOoICTBOCEpPHOUNKHUC
J1 O T bl KOHTaKTHBIM cItocoOoM. Xumu3M npouecca. Coipbe JUIsl IPOU3BOJICTBA CEep-

HOM KUCTOTHL. TeXHOJIOTHYECKask CXeMa Mpoliecca, MPOLECChl U annapaThl.

[IpouszBoacTBOAaMM U ak a. XuMu3M npouecca. OnpezieneHue ONTUMAaIbHBIX YCIIOBUN MTPOBEACHUS
peakuuu. [IpyuHIUT TUPKYIALNUY U €r0 peaan3alus B TEXHOJIOTHYECKOM cxeme.

MeTannypru s YepHas merauryprusi. JlomeHHBIH nporiece (ChIpbe, YCTPOWCTBO JOMEHHOM Ieuw,
XUMH3M Tporecca). [Ipou3BoaCTBO cTanu B KUCIOPOJAHOM KOHBEPTEPE U B AJIEKTPOTIeUax.
OpranuueckuicuHTe 3. Cunmesvl Ha ocHoge cunmes-2aza. IIpou3BOACTBO METaHOIA.

DKOJIOTHS ¥ Tpo0JIeMa OXpaHbl OKPYKAIOIEH cpebl. 3eIeHast XUMHUSL.

JemoncTpauuu. 1. Celppe A1 NPOU3BOACTBA CEPHOM KHUCIOTHL. 2. Moaens kumnsmero cios. 3.)KenesHas
pyna. 4. O6pa31ipl CIIJIaBOB Kee3a.

Tema 6. Xumusi B ObITY 1 HA cJ1yxk0e o0mecTBa (99)

Xumus . XKupel, Oesku, yriieBosl, BUTaMuHbL. [InieBsie 1006aBKH, NX KiaccupuKkanus. 3anpetuieHHbIe
U paspeuieHHble muIIeBble no0aBku. JlekapcTBeHHble cpeacTtBa. Kpacku u nurmeHTHl. [IpuHIUMIBI
OKpaIlMBaHUs TKaHel. Xumus B crpoutenberBe. LlemenT, 6eron. Ctexiio u kepamuka. TpaaulinoHHBIC U
COBPEMEHHbIE KepaMuyeckue Marepuansl. CBepXnpoBoasiias kepamuka. beitoBas xumusa. OtdenuBaroniye
cpenctBa. XuMHUS B CelIbCKOM xo3siicTBe. MHcekTtuimasl ¥ necturmasl. CpencTBa 3allUThl PacTeHUU.
Penemnientel. OcOOEHHOCTH COBpEMEHHOW HayKu. MeTOI0JOorusi HaydyHOTo wuccienoBanus. [Ipogheccus
xumuka. Mamemamuueckasn xumus.

[Touck xumuueckoit unpopmaruu. Paboma c 6azamu OaHHLIX.

HemoncTpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue tkaneit. 3. OrbenuBanue Tkanei. 4. Kepamudeckue
Matepuansl. 5. [[BeTHsie crekmna. 6. Komnekmus « TOmImMBo U ero BUABD.

JlabopaTopHble onbIThbL. 27. 3HAKOMCTBO C MOIOIIUMHU CpPEACTBAMH. 3HAKOMCTBO C OTOEIMBAIOIIUMHU
cpenctBamu. 28. Kieun. 29. 3HakoMCTBO ¢ MUHEPAIbHBIMU YAOOPEHUSAMHU U U3Y4YEHUE UX CBOICTB.
KonTtpouabHnas pagora Ne 4. VitoroBasi KOHTpoJpHas padoTa.

Hoypounoe nuianuposanue, 10 knacc



Tema

BocnourarenbHbIA KOMIIOHEHT

KomunuectBo
JacoB

ATOMBI, MOJIEKYJIBI, BELIECTBA

CrpoeHue aToMa

HNHTe/IeKTyanbHOE
BOCIIUTAHME HAYYHOTO
MTO3HaHMsI, MUPOBO33PEHYECKIX
MPEACTABIECHUN O BEILIECTBE U
XUMUYECKON PEAKLUU,
COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO
Ppa3BUTUA HAYKU U
COCTaBJISIOIINX OCHOBY JIJISt
IMOHHUMAaHUA CYIIHOCTHU HaquOﬁ
KapTHHBI MUPA;.

1

1

ITepuonnueckuii 3akon J[.11. Menzaeneena

IMaTpuoTnyeckoe BocnuTaHue
[EHHOCTHOT'O OTHOIIEHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HAYUHOMY
HaCIIe/TUI0, TOHUMAaHUS
3HAYEHUs] XAMHUYECKOH HAYKH B
’KM3HUA COBPEMEHHOTO
00111eCcTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOMI
uHpOpMAaIel o epeoBhIX
JOCTHIKEHUSIX U OTKPBITHAX
MHPOBOM U OTEYECTBEHHOMN
XUMHH, 3aWHTEPECOBAHHOCTH B
HayJHBIX 3HAHUAX 00
YCTPOMCTBE MUpPa M OOIIIECTB

XuMuueckas CBs3b

HHTeIeKTYyaIbHOE
BOCIIMTAHHE
MHUPOBO33pPEHUYECKUX
MpEACTaBICHUN O BEIIECTBE U
XHMHUYECKON peakinH,
COOTBETCTBYIOILUX
COBPEMEHHOMY YPOBHIO Pa3BHU-
THUSI HAYKH U COCTABJISFOLINX
OCHOBY [UIl IOHUMAaHUs
CYLIHOCTH Hay4HOH KapTUHbI
MUpa; TIpeCcTaBIeHu 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOLIH,
B3aMMOCBSI3SX YEJIOBEKA C
MPUPOIHOU CPENoil, O poIu
XUMHH B IO3HAHUH 3THX
3aKOHOMEPHOCTEN;

(6}

PacueTsl no YpaBHCHUAM XUMHUYCCKHUX peaKHI/Iﬁ

PacueTsl no YPaBHCHUAM XUMHUYCCKHUX peaKHI/Iﬁ

I'a30BBI€ 3aKOHBI

IlaTpuoTnyeckoe BocnuTaHHE
LIEHHOCTHOI'O OTHOIIIEHUS K
OTE€YECTBEHHOMY KYJIHTYPHOMY,
HUCTOPUYECKOMY M HAYIHOMY
HaCIEeIUI0, TOHUMaHUs
3HaYEHUS] XUMUIECKON HAYKH B
JKU3HU COBPEMEHHOTO
00111eCTBA, CIIOCOOHOCTH
BJIAJIETh TOCTOBEPHOM
nH(pOopMaITien o MepeoBhIX
JIOCTUKCHUSAX W OTKPBITHIX
MHUPOBOU U OTEUECTBEHHOMN
XUMHH, 3aHHTEPECOBAHHOCTHU B




HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUPA U OOIIECTB

8 Krnaccudukaius XuMHUECKUX peaKui HuresiextyaibHoe 1
BocnuTanue (DopMupoBaHue
9 OKHCIUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITUT . (Popnmp 1
OCHHOCTCH HAYYHOI'O 1
10 OKuUCIINTENIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU nosuanus). GopMuposanme
11 Baxknennme K1accpl HEOPraHM4ECKUX BELICCTB 0a30BbIX XUMUUYECKUH MOHATUH. 1
12 PeaKHI/H/I HOHHOTO O6MeHa Bocnuranue HMHTCpECAa K XUMUHU l
U XUMHWYECKUM SABJICHUAM. l
13 Peakuuu noHHoro ooMeHa
14 PactBopbl 1
15 PactBopbl 1
16 Pemenue 3a1a4y o teme «PactBopbl 1
17 Komnonnseie pacTBopsl 1
18 I'maponus coneit 1
19 I'mpponus cosen 1
20 KomMmIiuiekcHble coemuHeHUs 1
O6o6matomiee moBTopeHue no TemMe «OCHOBBI 1
21 XUMHH »
KonTtponsnas padorta Ne 1 mo reme «OcHOBBI 1
22 XUMHH »
23 AHanu3 KOHTPOJIBHOUN paboThI 1
24 [IpenMet u 3HaYCHHUE OPTAaHUICCKON XUMUN HHTe/IeKTyalIbHOE 1
Pemenue 3a1a4 Ha ycTaHOBIIEHHE HOPMYIT BocHHTaHHE 1
o5 YTJIEBOIOPOJIOB MHPOBO33PEHYECKUX
MpEACTaBIECHUN O BEIIECTBE U
[TprumHBl MHOTOOOpPA3UsT OPraHUYECKUX . 1
26 o XUMHYCCKOU pCaKInU,
COCITMHCHHUI COOTBECTCTBYIOIINX
COBPEMEHHOMY YPOBHIO pa3BH- 1
THUA HAYKU U COCTaBJIAIOUINX
OCHOBY 1JIs ITIOHUMAaHUsA
BHeKTpOHHOG CTPOCHUEC U XUMHUYCCKUEC CBA3U CYLIHOCTH H&y‘iHOﬁ KapTHHBI
27 aToma yriiepojaa MHpa;
CrpykTypHas Teopus opraHu4eckux coequHenuii | IlarpmoTrnyeckoe BocnuTaHue 1
OCHHOCTHOI'O OTHOIICHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY U HAYUHOMY
HACIIE/IHIO,
3aUHTEPECCOBAHHOCTHU B
HAyYHBIX 3HAHUSX 00
28 YCTPOMCTBE MUPa U OOIIECTB
CrpykrypHas uzomepusi. [IpocrpancTBennas HHTe/uIeKTyalIbHOE 1
29 HU30MEpPHs BOCNIUTAHUE
DeKTpOHHBIC IPPEKTHI B MOJICKYIIAX MHPOBO33pCHYCCKUX 1
30 OPraHUYECKMX COEIUHEHUM TIpEACTABICHAN O BEIICCTBE 1
o XUMHYCCKOU pCaKIuu,
OcHOBHBIE KJIaCChl OPraHUYECKUX COETUHEHUH. 1
31 ['omonoruueckue psiipl COOTBETCTBYIOMIIY
pAA — COBPEMEHHOMY YPOBHIO pa3BU-
32 Homenknarypa opraHM4ecKUX COeIMHEHHIA THS HAYKH H COCTABIIAIONIMX 1
Oco6eHHOCTH U KJTacCU(PUKALIUSA OPTaHUYECKUX OCHOBY ISl TOHUMAaHHS 1
33 peaKL(I/Iﬁ CYIIHOCTH HAyYHOU KapTHHbI
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH B Mupa, 1
34 OpPraHMYECKON XUMUU
O6o6maromniee moBTopeHue mo reme «OCHOBHBIE 1
35 MIOHATHS OPraHUYECKON XUMUH
Ankanel. CTpoeHHEe, HOMEHKIIATypa, H30Mepus, 1
36 ¢du3nyeckrue CBOWCTBA
37 XUMHYECKUE CBOMCTBA aJIKAHOB 1




38

HonyquI/Ie 1 NPUMCHCHHC AJIKAHOB

39 [ykmoankaHbl
Anxkensl. CTpoeHMEe, HOMEHKIIATypa, U30Mepus,
40 (usznyecKue CBOMCTBA
[TpakTuaeckas padora Ne 1. « M3rorosienue TpynoBoe BociuTanue
41 MOJIEJIeH MOJIEKYJI OPraHUYECKUX BEIIECTB » UHTEpECa K MPAKTUICCKOMY
42 XUMHUYECKUE CBONCTBA AIKCHOB usyueHuio npodeccuii u Tpyna
Pa3IMYHOrO POJAd, YBaXKEHHUE K
43 [Tonyyenue u npuMeHEHNE AJIKEHOB TPY/y H pe3yNbTATaM TPYIOBOi
JIEATEBHOCTH, HAa OCHOBE
IIpaxTuueckas padora Ne 2. «Iloryuenue STUNIEHA | mpuMeHeHHS PEAMETHBIX
44 Y U3y4EHHUE €TI0 CBOMCTB) 3HAHUH 110 XUMUH.
AJKaIMeHbl IMaTpuoTHYecKOe BOCIUTAHHE
HOEHHOCTHOI'O OTHOIIECHUA K
OTEYECTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY
HaCJICIU0, IIOHMMaHUsA
3HAUEHUST XUMUYECKON HAayKu B
JKU3HU COBPEMECHHOI'O
45 o011eCTBA.
46 [Tomumepuszanus. Kayayk. Peznna HurtennekryaibHoe
Anxunel. CTpoeHne, HOMEHKIIATYPa, H30MEPUS, BocnuTaHHE
47 (bu3YecKne CBOMCTBA MHPOBO33PCHHUCCKHX
™ MMPEACTABJICHNU O BEIIECTBE U
48 XUMHUYECKHE CBOMCTBA aJTKUHOB y
XUMHYCCKOU pCaKInu,
49 HOJ‘Iy‘-IeHI/Ie U IPUMCHCHHUEC aJIKUHOB COCTAaBJISIFOLIUX OCHOBY JUISI
Pemenue 3a1a4 v BBINOJIHEHUE YIIPAKHEHUH 10 TIOHNMAaHMSI CYIITHOCTH HAaYIHON
50 TEMaM «AJIKaHbD), K AJIKEHBD?, « AJIKUHBDY KapTHHBI MUPA; NPE/ICTaBICHHUH
Apomarudeckue yrieBoaopoasl. CTpoeHue 06 OCHOBHBIX 3aKOHOMEPHOCTAX
GEH30JIHOTO KOJbIla, HOMEHKIATYPA, H30MepHs, | Do b A PHPOIEL,
51 (buznyeckue cBoicTBa BIAMMOCBABIX ACIOBCKa €
= IPUPOIHOM CPEIOii.
52 XUMHYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB
53 [Tonyuenue u npuMeHEHUE apEeHOB
TpyaoBoe BociuTaHue
HHTEpECa K IPAKTUUYECKOMY
[IpupoaHbIle HCTOYHUKH YTIEBOI0POIOB. 3yueHnio npodeccuii Ha
[lepBuunas nepepaboTKa yrieBoA0POAHOTO OCHOBE TIPUMEHCHH
54 CBIPbS OpPEIMETHBIX 3HAHUM 110 XMMUH,
I'myboxas nepepaboTtka HedTu. Kpexunr, IlaTpHoTHYECKOE BOCTIUTAHHE
pUGOPMHUHT CITOCOOHOCTH BJIAJCTh
JIOCTOBEPHOI nH(popMarueit o
MEPEAOBBIX NTOCTHKCHUAX U
OTKPBITUSIX MUPOBOM U
OTEUECCTBEHHOM XUMUH,
3aUHTEPECCOBAHHOCTHU B
HAYYHBIX 3HAHUAX 00
55 YCTPOMCTBE MUPa U OOILECTB
I'eneTnueckas CBSA3b MEXKIY PA3TUYHBIMU HHTe/IeKTyalIbHOE
56 KJIaCCaMHM YTJIEBOJIOPOJIOB BOCIIUTaHHE
57 ["anoreHONPOU3BOTHBIC YTIICBOIOPOJIOB MHPOBO33pCHUCCKUX
O6o06maroriee TOBTOPEHHE MO0 TeMe CIPSIHCTABIICHIN © BEIECTRe A
XUMHYCCKOU pCaKIuu,
58 «YTIeBOJOPOABI» COOTBETCTBYIONIIX
KonTtponsHas padota Ne 2 mo Teme COBPEMEHHOMY yPOBHIO Pa3BH-
59 <<y1“HeB0ll0p0IlH>> THUS HAYKU U COCTABIISIOIINX
60 Cnuptel OCHOBY JJIs1 HOHMMaHU
XUMUYECKUE CBOMCTBA CTUPTOB CYIIHOCTH HAy4HOH KapTHHBbI
MUpA; MPeACTABICHUN 00
61 OCHOBHBIX 3aKOHOMCPHOCTAX




Ppa3BUTHS TIPUPOIHI,
B3aUMOCBS35IX YEJIOBEKA C
IIPUPOIHOU CPENOM, O PONIH
XUMHH B ITO3HAHUH ITUX
3aKOHOMEPHOCTEN;

[TpakTuaeckas pabota Ne 3. «[lomydenne TpynoBoe BocnuTanme 1
OpoMdITaHa» MHTepeca K MIPaKTUIECKOMY
W3YYEHUIO TTpodecCcHii Ha
OCHOBC MPUMCHCHUA
62 IPEJIMETHBIX 3HAHUIA 110 XUMHH,
63 MHOroaTroMHbI€ CIIUPTHI 1
64 DeHoBI 1
KapOonunbHbie coeIMHEHNUS: HOMEHKIIATYpPA, 1
65 M30MEpHsl, PEaKIIUU TPUCOCTUNHEHUS
XHWMHUYECKUE CBOMCTBA U METO/IbI IIOJIyYCHHUS 1
66 KapOOHMIILHBIX COCAMHCHHIA
[Ipaktuueckas padota Ne 4. «[lomy4uenue TpynoBoe BocnUTaHHE 1
67 AI[CTOHA) HMHTEPECA K MPAKTUYCCKOMY
u HUIO T Uil H
68 | Kap6oHOBEIE KHCIOTHI 3ysenuio npodecenii Ha 1
OCHOBE IMIPUMCHCHUA
[IpakTueckas padora Ne 5. «Ilomyuenue y 1
. . MPEAMETHBIX 3HAHUH 110 XUMUH,
69 YKCYCHOM KHUCJIOTHI ¥ H3YYCHUE €€ CBOWCTB »
OyHKIMOHATBHBIE TIPOU3BOHBIC KapOOHOBBIX TlaTpuoTHYecKoe BOCIUTAHME 1
KHUCJIOT IEHHOCTHOI'O OTHOIIECHUSA K
OTEYECTBEHHOMY Hay4YHOMY
HaCJICIUIO, IIOHMMaHUs
3HAUCHUS XMMHYCCKOM HAayKu B
KHU3HU COBPEMEHHOI'O
o01m1ecTBa. CIOCOOHOCTH
70 BJIAJICTH
[IpakTuueckas padota Ne 6. «CuHTe3 3THIAIE- HHTestekTya bHOe 1
71 TaTay BOCIIUTAHHUE
72 Muoroo6pasue KapOOHOBBIX KHCIOT MHUPOBO33pCHYCCKIX 1
- IMPEACTABICHHUU O BEIIECTBE U
Pemenue 3aa4 1 BBIMOJIHEHUE YIPAXXHEHUH 110 o 1
73 XUMHNYCCKOU pCaKIU,
TCMC COOTBETCTBYIOIIMUX
74 «KapOGoHOBbBIE KUCTOTBI» COBPEMEHHOMY YpOBHIO Pa3BH- 1
O6o06maromuit ypok no teme «Kucio- THS HAYKU M COCTaBIIAIONINX 1
75 poIcoaepKanue OpraHuuecKue COCIUHEHNS » OCHOBY [Tl TOHMMaHMA
KonTtpossHast padota Ne 3 o teme «Kucnopo- CYUIHOCTH HayqHOH IgapgnHH 1
76 COJIeprKalie OpraHndecKre COSAUMHEHUS MHPpa, HIPCICTABICHAN O
OCHOBHBIX 3aKOHOMEPHOCTAX
77 Humpocoeoune-nus 1
Pa3BUTUS NPUPOJBL,
78 AMuHBI B3aMMOCBSI3IX YEIOBEKA C 1
79 ApomMaTHYECKHUe aMHUHBI IPUPOTHOU CPE/IOH, O POIH 1
XHUMHH B ITIO3HAHUHU DTUX 1
80 Cepoopeanuue-ckue coeouHenusl .
3aKOHOMCPHOCTCHU,
81 I'etepoumknnueckrie COeTMHEHUS 1
82 [llecTu4iIeHHBIE TETEPOLIUKIIBI 1
Pewenue 3a0au u evinonnenue ynpaxcueHutl no 1
meme «A30m- u cepocoodepoicawjue opeanuyecKue
83 seuecmeay
O6o06maroniee TOBTOPEHUE M0 TeMe «A30T- U 1
84 CEepOCoIeprKaIie OPraHUYEeCKIE BEIIeCTBAY
Crpoenne MoHOCaxapui0B. JInHeliHbIE U 1
85 LUKINYECKHE CTPYKTYPbI
86 XUMUYECKUE CBOMCTBA MOHOCAXapHUIOB 1
87 Jlncaxapu bl 1
88 [Tonucaxapuapt 1




89

[Ipaktuyeckas padora Ne 7. «'unpomau3
Kpaxmasa»

TpynoBoe BocnuTaHue
MHTEpeca K MPaKTUIECKOMY
u3y4eHHIo npodeccuil Ha
OCHOBE IPUMEHEHHSI
NPEAMETHBIX 3HAaHUK O XUMHH.

90

JKupsl 1 macna

91

AMWHOKHUCIIOTEI

92

Ilenrtr bl

IMaTpuoTnyeckoe BocnuTaHue
3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00
YCTPOWCTBE MUPA U OOIIECTB

93

benku

94

CrpyKTypa HYKJI€HUHOBBIX KHCIIOT

HNHTeniekTyanbsHoe
BOCIIMTAHME
MHPOBO33PEHYECKHUX
MPEACTaBIECHUN O BEIIECTBE U
XUMHUYECKON peaKuu JJist
IMOHUMAaHUA CYyIIHOCTHU Hay‘{HOﬁ
KapTUHBI MUpa; O PpOJIN XUMHU B
IIO3HAaHWU 3TUX
3aKOHOMEPHOCTEW;

95

buonorudeckas POJIb HYKJIICUHOBBIX KUCJIOT

HNHTensiekTyajsbHoe
BOCIIUTAHHE
MHPOBO33PEHYECKUX
MPEACTaBIECHUN O BEIIECTBE U
XUMHYECKOU peakiiny,
COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pa3BH-
THSI HAYKH U COCTaBJISIOIINX
OCHOBY JJIs1 TIOHUMAaHUS
CYIIHOCTH HAyYHOW KapTHHBI
MHpa; IPEACTABICHHUI 00
OCHOBHBIX 3aKOHOMEPH OCTSIX
Pa3BUTUS IPUPOJBL,
B3aMMOCBSI3SIX YEJIOBEKA C
MIPUPOIHON CPENoH, O pon
XUMUU B MO3HAHUU ITUX
3aKOHOMEPHOCTEH;

96

[TpakTrueckas padota Ne 8. « Unentuduxarus
OpPraHMYECKUX BEIIECTB »

97

KonTtponsHas padora Ne 4 o Teme «A3oTcozep-
Kalue U OMOJIOTHYECKU aKTUBHbBIE OPraHUYECKUE
BelecTBay IlpomexkyTouHas arrecTanms.

98

HOJ'II/IMepHLIe MaTcpHrajibl

99

[IpakTuueckas pabota Ne 9. «Pacrio3HaBanue
IJ1aCTMACC)

100

[Ipaktnyeckas padora Ne 10. «Pacno3naBanue
BOJIOKOH»

DKOJIOTHYECKOE BOCTTUTAHUE
CITIOCOOHOCTH TTPUMEHSTH
3HAHUS, TTOTyIaeMble ITPH
W3YYEHUU XUMUH, U PEIIeHUS
3a/1a4, CBS3aHHBIX C
OKpYXaroLlel TpUPOAHON
Cpeoi, TOBBIIIICHUS] YPOBHS
HKOJIOTUYECKOH KyIbTYPHI,
OCO3HaHUS TII00aTEHOTO
XapakTepa IKOJIOTTIECKIX
MpoOIIeM | ITyTel X pelieHns
MOCPENICTBOM METO/IOB XUMUH;
HKOJIOTUIECKOT'O MBIIILICHHUS,
YMEHHUS PYKOBOJICTBOBATHCS MM
B [TO3HABATEIHHOM,
KOMMYHUKAaTUBHOU H
COIIMAaJIbHOW MPaKTHKE.

101

Hrorosasi KOHTpoJIbHasI padoTa.

102

AHanu3 KOHTPOJIbHOM paboTsl. O000IIeHNE
3HAHUM M0 OPraHUYECKOW XUMHUU




2.
3.
4.
Iloypounoe nianupoBanue, 11 kiace
1. Knaccugukanus HeopraHM4eCcKuX BEeIeCTB. DJIEeMEHTHl METAJUTbl M HeMeTaisl 1 | 1
ux nojoxenue B [lepuoaudeckoii cucteme.
2. Bonopon. Ilonydenue, pusnueckne u XuMu4eckue CBOWCTBA (peakiuu ¢ 1
MeTaJlJlaMU ¥ HEMETaJUIaMH, BOCCTAHOBJIEHHE OKCHJIOB U COJIEH).
3. IpakTuueckas padora Nel. INoyuenne Bogoposa 1
4. INanmorensl. O61mas xapakTeprcTUKa MOArpymibl. @u3nyecKkue CBOMCTBA MPOCTHIX
BEIIECTB.
5. XJ0p — MOJy4YeHHE B MPOMBIIIIEHHOCTH U JJaOOpaTopuy, peakuu ¢ Metamiamu | 1
1 HemMeTauiaMu. B3anmoaeicTBre xjaopa ¢ BOJAOW U pacTBOpAMU IIEIT0YEH.
6. Kucnoponnsie coennHenus xnopa. [ MoxXJIOpUTsL, XJI0paT U MepXIIopaTsl KaK 1
TUNTUYHBIE OKHCIUTEIH.
7. Ocob6ennoctu xumun 6poMa u noaa. Kauectsennast peaxiys Ha WO, 1
l"asorenoBo-
JOPOJIbl — TOJTy4€HHUE, KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE CBOWCTBA.
8. ConsiHast kucnoTa u ee coiu. KauecTBeHHbIE peakIiui Ha raJlor€HUI-UOHBI. 1
9. IpakTHyeckas padora Ne 2. [TonydeHre XJIOPOBOJOPOIA U CONSAHOM KHCTOTEL | 1
10. Xanpkorensl. O01Ias XapakTepUCTHKA TOATPYIIbl. @U3NUYECKre CBOMCTBA 1
MIPOCTHIX BEIIECTB.
11. | Oson. 1
12. Ilepokcu BOAOpOa U €ro MPOU3BOIHBIE. 1
13. Cepa.CepoBonopo . Cynbbhusl. 1
14. CepHUCTBIN Ta3 1
15. Cepnblii anruapua. CepHas KUCIIOTa. 1
16. CBoiiCTBa KOHIIGHTPUPOBAHHOW U pa30aBIEHHON CEpHON KHUCIIOTHI. 1
17. DneMEeHTHI MOATPYIIIbI a30Ta. 1
18. A30T.AMMMaK. 1
19. IIpakTnuyeckas padora Ne 3. [lonydyeHne aMMHaKka U U3y4YE€HHUE €TI0 CBOICTB 1
20. Conu aMMOHUSL. 1
21. Oxcupl a30Ta, UX NOJYyYeHHE U CBOMCTBA. 1
22. A30THas KucinoTa — (PU3NYECKUE U XMMHUYECKHE CBOMCTBa, notyueHue. Conn 1
a30THON KHUCJIOTHI.
23. | docdop. 1
24. ®DochopHbIN aHTHIPUIL. 1
25. ®dochopHbIE KUCIIOTHI. 1
26. | Vruepon. 1
27. Oxcupsl yrinepoaa. Ilpakrudeckas padora Ned. [losryuenune yriekucjaoro 1
rasa.
28. YroapHas KUCIIOTA U €€ COJIN. 1
29. Kpemuuii. CoetnHeHUs] KPEMHUSL. 1
30. 1

Bop. Oxcun 6opa. bopHast kucinoTa u ee comm.




31. IIpakTnyeckas pa6ora Ne 5. BoinosiHeHHe IKCIIEPUMEHTAIBHBIX 32/124 10 1
Teme «HeMeTawabn).
32. | OGobmenue no Teme "Hemerasmis" 1
33. KonTtpoabHas padora Nel no teme ""Hemeraint" 1
34. | Ananus koHTponEHOM paboThL. O6mMil 0630p TEMEHTOB— METAJLIOB. 1
35. [TonyueHnue u mpUMEHEHUE METAJUIOB. 1
36. Crunassl. 1
37. [[lenounble MeTaUIBI— O0IIast XapaKTEPUCTUKA MTOTPYIIIIbI 1
38. Harpuii u xanmii. 1
39. bepuumii, Maraui, NeJI04YHO3EMENIbHBIE METAJLIbI 1
40. Marxuii u ero COSIUHCHUS 1
41. IIpakTnueckas padora Ne6. Ilonyyenue ropbkoii cosim (CeMUBOJIHOTO 1
cyjab(ara maraus).
42. Kanpnuit 1 ero coeqnHenus 1
43. JKecTkoCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHSI. 1
44. AnroMuHMA. 1
45. | MpakTuueckas pagora Ne7. Iosryuenne aJl0MOKAIHEBbIX KBACIIOB. 1
46. | OnoBo u cBHHeIL 1
47. IIpakTHyeckas padora Ne8. BrinonHeHne SKCIIEPUMEHTAIBHBIX 33144 10 TEME 1
«MeTaJuTbl TJIaBHBIX ITOATPYIIID).
48. MeTtasuipl TOOOYHBIX TOATPYIIIL. 1
50. | Coenmnenns xpoma. 1
Sl Mapraser. 1
52. | Keneso. 1
53. CoeMHen s Kee3a. 1
S4. | MpakTuyeckas padora Ne9. [TomyueHne xKeae3HOro Kyrnopoca. 1
55. Mens. 1
56. IIpakTuyeckas padora Nel(. IlosrydyeHue MeqHOTr0 Kynopoca. 1
S7. | Cepebpo. 1
58. 30J10TO. 1
60. PTy’TL. 1
61. IIpakTuyeckasi padora Ne 11. BoinoJiHeHre 3KCIIEPUMEHTAJIBHBIX 32124 110 1
Teme «MeTajlibl N000UYHBIX MOATPYIID).
62. O0600611eHue 110 TeMe "Mertamis!" 1
63. | Kourpoannas paGora Ne2 nmo reme "Meramwint" 1
64. AHanu3 KOHTPOJIbHOU paboThel. CTpoeHue aToMa. SnepHble peakiuu. 1
65. [IpencraBieHre 0 KBAHTOBOM MEXaHHKE. 1
66. DNEeKTPOHHBIE KOH(UTYpAIIMH aTOMOB. 1
67. KoBaneHTHas cBs3b U €€ XapaKTePUCTHKH. 1
68. HMonHast cBs3b. 1
69. Mertannuueckas cBsi3b. Kpucraminueckue pemeTku 1
MeTaJI0B. MeKMOJIEKYIISIpHBIE B3aUMOICHCTBUSI.
70. TemnoBoit a3 hekT XuMHUecKoi peakuu. DHIA0TEPMUIECKHE U dK30TepMuueckue | 1
peaxIuu.
/1. 3akoH ['ecca 1
72. [TonsiTre 06 SHTANBINY. 1
73. ITonsitue 06 sHTpOonMU. BTOPOIi 3aKOH TEPMOJMHAMUKH. 1




4. Oneprust ['n06ca 1 KpUTEpUN CaMOTIPOU3BOIBHOCTH XUMUYECKON PEaKIIiH. 1
75. CKOpOCTh XMMHUYECKUX peaKluil. 1
76. | 3akoH neiCTBYIOIHX Macc. 1
7. 3aBHCHMOCTh CKOPOCTH PEAKIMA OT HEKOTOPHIX (PaKTOPOB. 1
/8. IIpakTnueckas padora Nel2. CkopocTh XMMHYECKOI peakuuu 1
79. | Katamus. 1
80. | Xummueckoe papaosecue. [puammn Jle Illatense. Koncranta papHOBecHs. 1
81. IIpakTnueckas padora Nel3. Xumuyeckoe paBHOBecHe. 1
82. | Monnoe npowmsseienue BoibL. Bo10po IHEI MOKA3aTEb. 1
83. | Xumudeckoe paBHOBECHE B PACTBOPAX. 1
84. DIIEKTPOIIH3. 1
85. O6006menue o teme "TeopeTrnueckrue OCHOBBI XUMHUU'" 1
86. IIpome:xkyTounasi arrectauusi. UToroBasi KOHTpoJibHasi padora Ne3. 1
TeopeTnyeckue OCHOBBI XUMUU.
87. OCHOBHBIE IPUHIHITB] XUMHYECKOW TEXHOJIOTHH. 1
88. | ITpom3BOACTBO CEPHOM KHCIIOTHI 1
89. ITpon3BOACTBO aMMuaKa. 1
90. [Ipon3BoCTBO YyryHa 1
91. IIpon3BoaCcTBO cTaNIN 1
92. Oprann4ecKuil CUHTE3. 1
93. DKOJIOTHS ¥ TIPpoOJIeMa OXpaHbl OKPYKAIOMIEH Cpeibl. 3eIeHast XUMHUSL. 1
94. XUMHUS TUIIN. 1
95. | JlekapcTBEHHBIE CPE/ICTBA. 1
96. briToBas xumus 1
97. | XuMus B CTPOHTENBCTBE 1
98. | Xumus B CebCKOM XO3SHCTBE 1
99. Heoprannueckue martepuaibl. 1
100. | OcobennocTr coBpeMeHHO¥ HaykH. MeToI0IOTHs HAYYHOTO HCCIe[0BaHMS. 1
101. | MpomexyTounas arrecranus. UTorosas KOHTpoILHAs padora Ne 4. 1
102. 1

AHaJIM3 UTOTOBOM KOHTPOJIBHON PaOOTHI.




