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MMOSACHUTEJILHAS 3AIIUCKA
Konuuecmeo neoenvnvix uacoe - 1  Koauuecmeo uacoe ¢ 200 - 34

OpHuM U3 HaMpaBICHUH MOJIEPHU3AIMN COBPEMEHHOMN HIKOJIBI ABIISETCS MpOoduIM3alis Ha CTapileil CTyreH! 00ydYeHHUs.

[Tporpamma 31eKTUBHOTO Kypca «VIMeHHbIe peakiuu B opranndeckoil xumun» 10 kjacc npeaycMaTpuBaeT MOJATOTOBKY yuyaluxcs i JajbHeHIero
oOydeHHUs B BBICIIUX Y4YCOHBIX 3aBEJCHHSIX, Pa3BUTHE IMO3HABATEIBHBIX HMHTEPECOB, PACIIMPCHHE W YIUIYOJICHWE 3HAHWM, IEJICHANPABJICHHYIO TIPEa H
npoeccCHoHabHYI0 OPUEHTAIMI0 CTApUICKIACCHUKOB, PACIIUPSET M CHCTEMaTU3UPYeT CBEJACHUS 00 HMMEHHBIX PEaKIHsIX B OPraHMYECKONH XUMHUU U
MexaHu3Max Hux nporekaHus. Kypc opueHTHpoBaH Ha JETEHl MPOSBIISIONINX MOBHIIICHHBIM MHTEPEC K U3YYCHUIO XMMHUU U COOUPAIOIIUXCS MPOIOJKUTD
o0Opa3oBaHKe B yUeOHBIX 3aBEJICHUSIX €CTECTBEHHO — HAYYHOTO MPOQUIIS.

3agaun:

» 3aKpeIuTh, CACTEMAaTHU3UPOBATh U YIIyOUTh 3HAHUS yUAIIUXCS IO OPTraHUYECKON XUMUH;

» TOATOTOBUTH YYAIIMXCS K TOCTYIUIEHHIO B BBICIIME y4eOHBIC 3aBEJCHHs COTJIACHO TPEOOBAHUSM BCTYNUTEIBHBIX SK3aMEHOB B (OpME EAMHOTO
roCy/1IapCTBEHHOI'O HK3aMEeHa.

JInyHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3y/bTaThl 0CBOEHHS Kypca

OOyueHne XUMHM B cpelHEll IKose Ha 0a30BOM YpPOBHE IO JIaHHOMY KYypCY CHOCOOCTBYET JOCTHXKEHHMIO OOYYAIOUIMMMUCS CIENYIOUINX JIUYHOCHIHBIX

De3y1omamog:.

1) uyBcTBa TOPIOCTH 3a POCCHUCKYIO XHMUYECKYIO HAYKy M OCO3HAHHE POCCHUCKOW TPaKTaHCKOW HICHTHYHOCTH — 6 YEHHOCMHO-OPUCHMAYUOHHOU
cghepe;

2) 0coO3HaBaTh HEOOXOJUMOCTH CBOEH MO3HABATEIBLHOW JEATEILHOCTH W yMEHHE YIPaBJsTh €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHMIO Ha
MPOTSDKEHUHM BCEW JKWM3HHM; MOHUMAHWE BAXKHOCTH HEIMPEPBHIBHOTO 00pa3oBaHUS Kak (aKToOpy YCHENnHOW mTpodeccHOHaNbHON W 0O0IIEeCTBEHHOM
NeSATeNbHOCTH; — 8 no3HasamenbHol (KOTHUTUBHOW, MHTEIIEKTYalbHON) chepe

3) TOTOBHOCTH K OCO3HAHHOMY BHIOOPY JajbHEHIIICH 00pa30oBaTeIbHOM TpaeKTOpUHU MK chepsl MPOoPeCcCHOHATBHOMN AEITETLHOCTH — 6 mpydoe6oil cepe;

4) HenmpuATHE BPEIHBIX MPHUBBIYCK (KYpeHHs, YHOTPEOJICHUSI aJKOTOJS U HAPKOTUKOB) HA OCHOBE 3HAHUN O TOKCHUECKOM M HApKOTHYECKOM JCUCTBHU
BEIIIECTB — 8 chepe 300posbechepedicerus U 6e30nacHo20 00pa3a HCu3Hu,

Memanpeomemnvimu pe3ynbmamamu 0OCBOSHUS BBIITYCKHUKAMH CPEHEN MIKOJIbI Kypca XMMUU SBIISIOTCS:

1) wucnonv3zo6anue OCHOBHBIX METOJIOB MO3HAHHS (OIpEIeIeHUEe HCTOYHUKOB YyUeOHOW U HaydHOH MH(OpManuy, nmoydeHue 3Toi nHpopmanuu, e€ aHams,
¥ YMO3aKJIIOUEHHUS HA €r0 OCHOBE, M3TOTOBJICHUE M TIPE3eHTAIM HH)OPMAIIHOHHOTO MPOAYKTA; IPOBEIEHUE IKCIIEPIMEHTA, B TOM YHCIIE U B TIpoIiecce
UCCIIEIOBATENLCKON JIEITeTbHOCTH, MOJICTMPOBAHUE M3Yy4aeMbIX OOBEKTOB, HAONIOJIEHHWE 3a HUMH, UX H3MEpeHue, (uKcalus pe3yabTaToB) U UX
npumeneHue i1 TOHUMAHUS PA3IMYHBIX CTOPOH OKPY’KAIOIIeH JeHCTBUTEILHOCTH;

2) enadeHue OCHOBHBIMH WHTE/UICKTYaJbHBIMH OIEpAlUsIMH (aHAJIW3 W CUHTE3, CPaBHCHHWE W CHCTEMaTH3aius, OOOOIIEHHWE UM KOHKPETH3AIlWs,
KJ1acCU(UKaLKs U TIOUCK aHAJIOTOB, BBISIBJICHUE IPUUNHHO-CIIEACTBEHHBIX CBA3EH, (POPMYIHpPOBKaA THIIOTE3, MX MPOBEpPKa U (OPMYITUPOBKA BHIBOAOB);

3) nosnanue 0OBEKTOB OKPYKAIOIIEIO MUPA B IJIAHE BOCXOXKACHUS OT a0CTPAKTHOTO K KOHKPETHOMY (OT OOIIETro uepe3 YaCTHOE K CTUHUYHOMY);



4) cnocobHocme BHIABUTATH UIICH U HAXOAUTH CPEACTBA, HEOOXOJUMBbIC JIJIsl UX JOCTHUKCHHUS,

5) ymenue GopMynMpOBATH 1T U ONPEICIATH 3a/]a4d B CBOCH IM03HABATEIHLHOM JIEATEIBHOCTH, ONPENEIISATh CPEICTBA ISl JOCTHIKCHUS LIeJICH U PeICHH ST
3ajay;

6) onpedensmv pazHOOOpa3HbIE MCTOYHUKHU TOJYUYCHHUS HEOOXOIMMON XUMHUYSCKOW WH(OPMAILIMH, YCTAHOBICHHE COOTBETCTBHUS COJICPKAHUSA U (DOPMBI
MPECTaBICHNUS HHPOPMALIMOHHOTO MPOAYKTA aYAUTOPHUH;

7) ymeHue IPOJYKTUBHO OOIIATHCS U B3aUMO/ICHCTBOBATD B ITPOIECCE COBMECTHOM JCATEIIbHOCTH, YUUTHIBATH MO3HMIIUHU JAPYTHX YIACTHUKOB JIEATCILHOCTH,
3¢ exTUBHO paspeniaTh KOHMIUKTHI;

8) ecomoenocmb K KOMMYHUKaIMH (IPEACTaBISATh PE3y/IbTaThl COOCTBEHHOW II03HABATEIILHOW JEATEIILHOCTH, CJBIIIATE M CIYIIATh OIIIOHCHTOB,
KOPPEKTHPOBATh COOCTBEHHYIO MO3UIIHIO);

9) ymenue uCTONB30BaTh CPEICTBA HHPOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee — WMKT) B perreHur KOTHUTUBHBIX, KOMMYHUKATHBHBIX
Y OPraHM3ALMOHHBIX 33724 ¢ COOJIOICHUEM TPEeOOBaHUI I)PrOHOMUKHU, TEXHUKU OE30MaCHOCTH, TUTUEHBI, PECYPCOCOCPEKECHHUS, TPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAITHOHHOW 0€3011aCHOCTH;

10) sradenue A3bIKOBBIMU CPEICTBAMH, B TOM YHUCIC M S3BIKOM XMMHH — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1araTth CBOIO TOYKY 3PEHHS, MCIOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCIIE M CHMBOJIbHBIC (XUMUYCCKUE 3HAKU, (POPMYJIIBI U YPABHEHUS).

IIpeomemnvimu pe3ynomamamu u3y4eHus: XuMuu Ha 6a30BOM YPOBHE Ha CTYIEHU CPEAHEro 00IIero 00pa3oBaHus SBISIOTCS CIEAYIONINE Pe3yIbTaThl.

B no3naBaresibHOM cepe:

1. 3nanue (noHUMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BKHEHIITMX TEOPH Kypca OPraHUuIeCKOM U 00IIel XUMHUH;

2. yMeHue HaOIOAaTh, OMUCHIBATh, (UKCUPOBATH pE3yJAbTaThl M JieJaTh BHIBOJABl HAa OCHOBE JIEMOHCTPAIMOHHBIX W CaMOCTOSATEIHHO
MPOBEIEHHBIX IKCIIEPUMEHTOB, UCIIONB3YS AJISl ATOTO POJHON (PYCCKUM MIIM UHOW) SI3BIK U SI3bIK XUMUU;

3. yMeHue KinacCU(UIUPOBATH XUMHYECKUE DJIEMEHTHI, MPOCThIE BEIIECTBA, HEOPraHWUYECKHE W OPraHWYECKHE COCIUHECHHS, XUMUUYECKHE
MIPOLIECCHI;

4. YMeHue XapaKTepu30BaTh 0OIIHNE CBOMCTBA, MOJIYYCHHE U TPUMEHEHUE H3YUYCHHBIX KJIACCHI HEOPTaHWYECKUX U OPTAaHMYECKHUX BEIIECTB U UX
BAKHEUIIUX NIPEACTABUTEIIEH;

5. ONUCLIBAMb KOHKPETHBIE XUMUYECKHE PEAKIINH, YCIOBHS UX TTPOBEJACHUS U YIIPABJICHUS XUMUYECKHUMU MTPOIIECCAMH;

6. VMeHue TIPOBOAWTH CAMOCTOSITENbHBI XMMHUYECKUH OJKCIEPUMEHT W HAOMI0aTh JIEMOHCTPAIIMOHHBIM OSKCIEPUMEHT, (PUKCHUPOBATH
pe3yJIbTaThl U J1€J1aTh BBIBOBI M 3aKJIFOUEHHUS 110 pe3yJibTaTaM;

7. NPOCHO3UPOBAMb CBONCTBA HEM3YUYEHHBIX BEIIECTB IO AHAJIOTMH CO CBOMCTBAMH HW3YYEHHBIX HAa OCHOBE 3HAaHHUS XHMHUYECKHX
3aKOHOMEPHOCTEH;

8. onpeodensimb WCTOYHHKHA XUMHUYECKOW WHGOpMAIMU, MOoJydaTh €€, TPOBOJWTH aHalu3, W3TOTaBIMBAaTh WH(POPMAIMOHHBIM MPOAYKT H
MPEJCTABIISTH €r0;

9. yMems nob308amuvcsi 00513aTeTLHBIMU CIIPABOYHBIME MaTepuaiamu: [lepuoandeckoil cuctemoit xumudeckux sinementoB J1. Y. Menpaeneena,
Ta0JuIeld pacTBOPUMOCTH, DJIEKTPOXUMHUYECKUM PSAOM HAMPSHKEHUH METAUIOB, PSAOM 3JIEKTPOOTPULIATETBHOCTH — JUJIsl XapaKTEPUCTUKU CTPOCHHS,

COCTaBa M CBOMCTB aTOMOB XMMHYECKUX 3JIeMEHTOB |—IV Nepruoa0oB U O6pa3OBaHHBIX HNMHU ITPOCTBIX U CIOKHBIX BCHICCTB,



10. YCmaHosienue 3aBUCUMOCTH CBOWCTB U IPUMEHEHUS BAXKHEHIINX OPraHMYECKUX COEAMHEHUI OT UX XMMUYECKOIO0 CTPOEHHUS, B TOM YHCIIE U
00YyCIIOBJICHHBIX XapaKTePOM ITOT'O CTPOEHUS (TPEACTBHBIM WM HETPEACIbHBIM) U HATMYHEM (DYHKIIMOHAIBHBIX TPYIIIT;
11. mooenuposanue MoIEeKy1 HEOPraHUUECKUX U OPTAaHUYECKUX BEIIECTB;
12. nonumarnue XMMHUIECKON KaPTUHBI MUPA KaK HEOThEMJIEMOM YaCcTH IEJIOCTHONW HAyYHOU KapTUHBI MUPA.

Il. B 1ueHHoCTHO-OpHeHTANMOHHON cdepe — dopmupoBaHue COOCTBEHHON TMO3UIIMM TIPH OICHKE TOCIEACTBUU I OKPYKAIOIICH Cpeabl
JeSITeIbHOCTH YEJIOBEKa, CB3aHHOM C MPOU3BOJICTBOM H MEPEPadOTKON XUMUYECKUX MPOTYKTOB;
i, B TpynoBoii chepe — nposederue XMMHUECKOTO HKCIEPUMEHTA; pa3gumue HABBIKOB Y4€OHOM, MPOEKTHO-UCCIIENOBATEIBCKONM M TBOPYECKON
JEeSTEIILHOCTH IIPH BBITTOJIHEHUU WHINBHyaTbHOTO MMPOCKTA 10 XUMHU;
IV. B cdepe 3m0poBoro od6pasa Ku3HU — coOnt00eHue TIPAaBUI 0€30I1aCHOTO OOpallleHrs ¢ BEIIeCTBaMHU, MaTepralaMH; OKa3aHUE IMEePBOM MOMOIIU MPH
OTPaBJICHHUSX, 0’)KOTaX M TPAaBMax, MOJIYYCHHBIX B PE3yJIbTaTe HAPYIICHUS MPABIII TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ BEIIECTBAMHU H JIA00PATOPHBIM
o0opynoBaHUEM.

®opMaMu OTYETHOCTH 10 H3YYEHHUIO JAHHOTI'O YJICKTHBHOIO Kypca MOIYT OBITh:
» IlpoexTHas paboTa 1Mo CIEAYIOMIUM TEMaM:
1.Bxnax A.M.bytnepoBa B pa3BUTHE OPTaHUYECKOW XUMHH.
2.1lertHbIe peakuu. Peakiuu rajoreHupoBaHusI.
3.MexaHu3M peakllMi HUTPOBaHUS.
4.Temy BbIOMpAET YUCHHUK.
®opmbl 00yUeHHsI: JIEKIUs, CEMUHAp, J1a00paTOpHBIE ONBITHI, IPaKTUUECKasi paboTa, TBOpueckas paboTa, POEKTHI.

Y4yeoHo - TeMaTHYECKUH IJIaH

Ne ./ | HaumeHoBauue Bcero N3 aux
TeMbI 4acoB

IIpoexr KouTtpoJubHbie

Tema | Ilpeomem - 1
1. op2anuuecKou

R

xumuu. Teopus

cmpoenus

op2anuYecKux

coeounernuii A. M.




bymanepoesa

Tema

Yeneeooopoowt u ux
npupoouvie
UCMOYHUKU

Hmennvie peakyuu
npu uzyyenuu
271€6000p0008

(124)

Tema

Kucaopon - u
a3oTcojepsKalme
OpraHn4ecKme
COCAMHECHUSA

HNMmennbie peakunu
NpHU U3YYECHUH
CJI0KHBIX 2(PHPOB.

(139)

I~

Tema

Oprannyeckast
XMMHUS M 001ECTBO

(64)




HUtoro 34 2 5

2. CoaepixkaHue Kypca

Tema 1. IIpenmet opranuueckoii xumun. Teopusi ctpoenuns oprannyeckux coequHenuii A. M. Byrieposa (3 )

Ilonstus TCOPUHU XUMHUYCCKOI'O CTPOCHUA. OCHOBHBIE TIOJIOKECHHUS TCOPUHU XHUMHUYCCKOI'O CTPOCHUA A. M. BYTJ'IG]T)OBEI. XHUMHYECKOE CTpOCHHUEC, KaK
MOopALOK COCAUHCHHA aTOMOB B MOJICKYJIaX. 3aBHCHUMOCTH CBOICTB BCIICCTB OT XUMHUYCCKOI'O CTPOCHH . I/I30Mep1/1;1.

I[eMOHCTpaIlPlPl O6p33HBI OpraHN4YCCKHUX BCUICCTB U MATCPHUATIOB, U3ACIINA U3 HUX.

Tema 2. Yenee000poowt u ux npupoousie ucmounuxu Umennvle peakyuu npu uzyuenuu y2nee00opooos (12uacos)

AJIKaHbl. DJIEKTPOHHOE U NIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa. ['OMoIornyeckuil psl alkaHoB U ux usomMepus. [IpoctpaHncTBeHHOE CTpoeHKE
MOJIEKYJI aJIKaHOB (B TOM 4mciie U KoH(popmepsl). HomeHknaTypa aiakaHoOB.

[TpomsblIeHHBIE CITOCOOBI MOJTYYSHHSI aTKaHOB: KPEKUHT HE(PTENPOAYKTOB, PEaKLUs aIKUIIMPOBAHUS, TOTy4€HUEe CHHTETHYECKOro OeH31Ha, HarpeBaHue
yriaeposaa B arMmocdepe Bogopoza. JlaboparopHblie criocoObl MOJIy4eHUs aIKaHOB: peaklius Bropiia, muponns coneil KapOOHOBBIX KUCIIOT CO MIET0YaMH,
THIPONU3 KapOuia alFOMUHHSL.

duznyeckre cBONCTBA aJIkaHOB. B3anMHOe BIMsIHHE aTOMOB B OpPraHU4eCKUX MoJieKynax. [10J0KuTenbHbI U OTpULIATEIbHBIN HHIYKTUBHbBIE

3¢ dexTh.IIporno3 peakmoHHON CIIOCOOHOCTH ANKaHOB. MeXaHN3M peakli pauKaJIbHOrO 3aMelleHus. Peakiuu pajnkaabHOro 3aMeleHHS:
raJIOrTeHUPOBAHKNE U HUTpOBaHue. Peakiuu nernapuposanus. Peaknnn okucnenus. Jpyrue peakiyu ¢ pa3pylieHueM yriepoasoi nenu. [Ipumenenue
QJIKAHOB HAa OCHOBE CBOMCTB.

Muknoankanbl. ['OMOTOTMYECKHI psii M CTPOCHHE IIUKIIOAKIaHOB. VX HOMeHKaTypa u uzomepus. [IoHsTHE 0 TPOCTPAHCTBEHHOM H30MEPHH.
Kondopmeps! 1iukiorekcasa.

CriocoObl MosTydeHus: HUKI0ATKaHOB: PEeKTHPHUKAIUSA HEPTH, KaTATUTHUECKOE JIETHIPUPOBAaHUE apEeHOB, BHYTpUMOJIEpYJIsipHas peakuus Bropia.
dusnueckue U XMMUYECKHE CBOMCTBA LIMKIIOAKAHOB (PEeaKlMy MPUCOEANHEHUS U 3aMelieHus ). [IpuMeneHne muKiIoakaHoB.

I'openne metana, nponaH-0yTaHOBOW cMecH, MapapuHa B YCIOBUAX U30BITKA U HeJocTaTKa Kuciopoaa.B3psiB cMecu MeTana ¢ Bo3ayxoM.OTHoLIEeHHE
METaHa, MpornaH-0yTaHOBOM cMecH, OeH3MHAaK OpoMHOM Boje U pacTBopy KMNOy.

demoncTpauuu. M3rorosienne napa@uHIPOBAHHONW OyMaru, UCTIBITAaHUE €€ CBOMCTB (OTHOIICHHE K BOJC U KUPY). OOHapyKEeHHE BOJIbI, CaXH,
YTJIEKUCIIOrO ra3a B IPOAYKTaxX TOPEHUs CBEUH.



AJIKeHBbI.DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI ATHIICHA. | OMOJIOTHYECKHl psill U U30MEpHS alIKEHOB (YIJIEpOJHOTO CKelleTa,
reOMEeTpUYECKask WIH YuUC-mpanc-u30MepHsl, MOJ0KEHHSI IBOMHON CBA3M, MeXKiaccoBasi). HoMeHkaTypa ankeHoB.

[IpoMblnieHHBIE CIOCOOBI MOTYYEHHSI ATKEHOB: KPEKUHT alIKaHOB, BXOSAIINX B COCTAaB HE(TU U MOMYTHOTO HEPTSIHOTO ra3a, IeruIpUpOBaHUE MPEACTBHBIX
YIJIEBOJOPOJOB.

JlaboparopHble criocoObI MONTYYESHUS aTKEHOB: PEaKIUU AIUMUHAPOBAHUS (JI€TaIOT€HUPOBAHKE), IETHAPATALMS CIIUPTOB U JAETaIOr€HUPOBAHKE
JIUTaJOreHalIKaHOB, a TAKXKE JErNpOrajJoreHupOBaHNE TaJOreHONPOU3BOAHBIX IIPeeIbHBIX YriieBoaopoaoB. [Ipasuio 3aiinesa. Peakuus 3aiinesa.
Pu3nyeCcKue CBOMCTBA AJIKEHOB.

B3anMHoe BiHsiHEE aTOMOB B OPraHUYECKUX MOJIEKyJ1aX. Me3oMepHbIit A heKT.

[Iporuo3 peakiinoOHHON CIOCOOHOCTH alIKEHOB. MeXaHU3M PeaKIlfii 3JeKTPO(UIBLHOTO MPUCOSTUHEHHUS.

Peaknun npucoeIMHEHNsI AIKEHOB: TAJIOTEHUPOBAaHNE, THAPUPOBAHUE, THAPOraJION€HUPOBAHUE, TUApaTanys, noaumepusanus. [Ipasuino MapkoBHHUKOBA.
Peakuuu oxucnenus aaxkeHoB KMnOy (peakuust Barnepa) B BoaHo# 1 cepHOkuCoi cpene.llpuMenenne ankeHOB Ha OCHOBE CBOMCTB.
BbicokomonekyasipabiecoenHeHus.CTpoeHUE TOJIMMEPOB: MOHOMED, IOJUMED, HIEMEHTAPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINH.

Jluneiinble, pa3BeTBIEHHBIEC U CETUAThIC (CIIUTHIE) MoMUMeEpbl. CTepeoperysipHble H HECTEPEOPETYIIPHbIC TOTUMEPHI.

OTHolIEHHE MTOMMEPOB K HArPEBAHHIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE MTOJIMMEPBHI.

[Tommmepsl Ha OCHOBE 3TUJIEHOBBIX YIJIEBOAOPOAOB M UX MPOU3BOAHBIX: MOJUITUIIEH, MTOJUIIPONHIICH, TOTUTETPAPTOPITHIICH

Y TTOJIMBUHWIXJIOPH/L.

Aaxanmnenbl.Knaccudukaius 1MeHOBBIX YIIIeBOIOPOJIOB: U30JIMPOBAHHBIE, KyMYJIUPOBAaHHbIE U CONPSDKEHHBIE.

Homenknarypa u n3omepus JUEHOBBIX YIJIEBOJOPOA0OB (MEKKIIACCOBasi, YIJIEPOJHOIO CKEJIETa, B3aMMHOIO MOJIOKEHUS KPAaTHBIX CBSI3€d, TeOMETpUUEecKas).
CrpoeHne conpsiKEHHbBIX aTKaJAUCHOB.

CriocoObl MmostyueHus ajlKkaJueHoB: AeTUAPUPOBaHNE alKaHOB, peakius Jlebenena, AeruaporaJoreHupOBaHNE AUTAIOT€HAIKaHOB.

dusnueckre CBOMCTBA JUCHOBBIX YITIEBOJOPOJOB. XUMUYECKHUE CBOWCTBA IUEHOBBIX YIVIEBOJOPOAOB: PEAKLIUU IPUCOCIUHEHN S, OKUCIICHUS U
MOJINMEPU3ALMN — U OCOOEHHOCTH MX IpoTekaHnus. Haxoxenue B mpupojie U IpUMEHEHHE alKaAueHOB. TepIieHbl.

OnacroMepsl. HaTypanbHbli KayuyK, Kak IPOAYKT MOJIMMEpHU3aluu u3onpeHa. CHHTeTHYecKue Kaydyku: OyTaaueHoBbli kayuyk (CBK), iMBUHUIOBBIH,
M30IPEHOBBIH, XJIOPONPEHOBBIN, OyTaAEeH-CTUPOIbHBINA. BynkaHu3amus kayq4yKoB: pe3uHbl U 300HUT.

AJIKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIBI AlleTUIICHA.

I"'oMonornueckuit psisi ¥ U30Mepus aANKUHOB (YIJIEPOJIHOTO CKeNeTa, MOJ0KEHUS TPOIHOM CBsA3H, MexkKiIaccoBas). HomeHknaTypa ajakuHOB.

CriocoObl MosTydeHus aIKUHOB: MUPOJIN3 METaHa (B TOM YHUCJIE U OKUCIUTENbHBINA MTUPOJINU3 IPUPOIHOTO ra3a), KapOUIHbII METO 1,
JETUPOTralOT€HUPOBAHUE IUTAIOT€HAJIKaHOB, B3aUMOJIEHCTBUE COJIEH alleTUIIEHOBBIX YIJIEBOJOPO/I0B (ALIETUIIEHUIOB) C FaJIOT€HAIKaHAMMU.
dusnyuecKkre CBOMCTBA alleTUICHOBBIX YIJIEBOIOPOI0B. XUMHUECKHE CBOMCTBA. Peakiuu npucoequHeHus (THApUpOBaHUE, TaJJOTeHUPOBAHUE,
TUIpOraJloreHUpOBaHKe, THIpaTalns, TpuMepu3anus aneruiena). Peakunsa Kydueposa u npasmiio DnbpTekoBa. KHcI0oTHBIE CBONCTBA QJIKMHOB.
Aunerunenupl. OKUCICHHE aTKUHOB: pactBopoM KMnO, u ropenue.

OO6nacTu MpUMEHEHNs alleTUIIEHA Ha OCHOBE ero cBOMCTB. IlpuMeHeHne romonoros aneruieHa. [lomumepsl Ha OCHOBE aneTuieHa. BunumanerusieH.



Koarynsius MiaedHoro coka KaydyKOHOCOB (MoJiouasi, OAyBaHUMKa WK ¢pukyca). Jlenonnmepusanus Kayqyka U I0Ka3aTeJIbCTBO HATMYMS JBOMHBIX CBSI3EH
B MOJIEKYJIaX MOHOMEPOB (peakuuu ¢ OpoMHOK Bogol U pactBopoM KMNO,).O3nakomnenue ¢ komutekuueit «Kayuayku u pesunsi». [lonyyenue anernnena
u3 Kapouaa kanbuua.O0bEMHbBIE MO/IEM aNKHMHOB.B3aumoeiicTBue aneruiena ¢ GpoMHOI Boaoii. BzaumozeiicTBueaneruieHa ¢ pacTBOpomM
KMnOg4.I'openue auerunena.

Apenbl.IlepBble cBeeHMs 00 apoMaTHYecKuX coeinHeHusIX. CTpoeHue MOJIeKyJibl O€H3071a: eJMHAas 7-3JICKTPOHHAs CUCTEMA, UJIM apOMaTHUYECKHI CEKCTeT.
I'omonoruueckuii psa. M3omepus B3aMMHOT0 paciioylo;KeHHsl 3aMecTuTenel B 6eH301bHOM Kogblie. Homenknarypa apenoB. Kceuiods.

[TpombItIeHHBIE CITOCOOBI MOTyYeHHsI OEH30J1a ¥ €T0 TOMOJIOTOB: apOMaTH3aIM ATKAHOB M UKJIOAIKAHOB, TPUMEPH3AIINS alleTUIICHA (PeaKIHs
3eNMHCKOTO).

JlaGopaTopHble criocoObI MOTyYSHHSI APEHOB: aAJIKWJIMPOBAHUE OEH30J1a, MTUPOJIU3 COJIEH apOMAaTHUECKUX KHCIIOT.

®usnueckue cBoiicTBa apeHoB.IIporuHo3 peakimoHHOM cIOCOOHOCTH apeHoB. Peakuinu 31eKTpopHIBHOIO 3aMEIEeHUs] U UX MEXaHU3M: TaJlOr€HUPOBaHUE,
ankunupoBanue (peakuus Opunens—~Kpadrcea), HUTpoBaHue, CyabhUpPOBaAHHE.

Peakuuu nprcoeqMHeHNs: THAPUPOBAHNE, PAJUKAIbHOE TaJIOTeHUpoBaHue. Peakuu okuciaeHus.

Tomnyon, kak romosor 6eH3oma. OcoOEHHOCTH XMMHYECKIX CBOUCTB alKMiI0eH30710B. OpUEHTAHTHI IEPBOTO U BTOPOTO poaa. BzanmHoe BiusHUE aTOMOB B
MOJIEKYJIaX aJIKUJIOEH30JI0B Ha IpUMepe peakluu 3aMmenienus. Peakuun okucnenus.[IpuMenene apeHoB Ha OCHOBE UX CBOWCTB.

ObecuBeunBanue ToayosioM pactBopa KMnO, u 6poMHOI BOJIBI.

IIpupoansiii ra3m nonmyTHbli HedTsiHOM ra3.IIpupoHblii ra3 u ero cocras. [IpoMbllIuIEHHOE HCTIOJIB30BaHUE U MIepepadbOTKa MPUPOTHOTO rasa.
[TonyTHbIe HE(TAHBIE ra3bl U UX nepepadoTka. OpakIUK MOMYTHOTO HEPTSIHOIO ra3a: ra30Bblil OEH3UH, IponaH-0yTaHOBask CMECh U CyXOH Ta3.

He¢rb. Hed1hb, Kak npupoaHbIii HCTOYHHK YTIIEBOAOPOJIOB, €€ cocTaB U (PM3HUECKHUE CBOICTBA.

VYT1eBoI0OpOBI KaK MPEAMET MEXIYHAPOIHOTIO COTPYAHNYECTBA M BaXKHENIIAsh OTPacib YKOHOMUKH Poccnn.

ITpomsbltnenHas nepepaborka HepTH. PexTrdukanus (PppakunonHas neperonka). @pakuuu HeTu: OEH3MHOBAs, TUTPOMHOBAs, KEPOCUHOBAs, Ta301JIb,
MmazyT. ConsipoBble Macina. Bazenun. [lapadun. I'yapon. Kpekunr HedTenpoaykToB: TEpMUUECKHi, KATATUTUYECKUM, THUAPOKPEKUHT. PupopMuHTr.
[Muknuzanusa. Apomaru3zanus. JleToHalmoHHas CTOMKOCTh OeH3uHa. OKTaHOBOE YHCIIO.

Kamennslii yroJis. IIpoMbinuiennas nepepadorka kameHHoro yrJisi. HaxoxxeHue B Ipuposie ¥ COCTaB yriiei: KaMeHHbIN yroib, aHTPALUT, OyphIi
yTOJIb.

KokcoBanue u ero npoyKThl: KOKC, KAMEHHOYTOJIbHAs CMOJIa, HaJCMOJIbHAs BOJIa, KOKCOBBIH Ta3. ['azudukanus yris. Boasnoit raz. Karanuruueckoe
TUIPUPOBAHUE YIS

Tema 3. Kuciopon - 4 a30Tcoep:kaiye oprannyeckue coeqnnenus (14yq)

CouprslIlonsarue o cimprax, ucropus ux udydeHus. yHKIMOHaIbHAs THAPOKCUIIbHAS TPYIIIA.

Krnaccudukanus cnupToB: 10 TUITY YIIIEBOJIOPOAHOIO pajiuKaia (MpeaeabHble, HeMpeaesbHbIe, apOMaTHUYECKHE), IO YUCITY THAPOKCUIBHBIX TPYIII B
MOJIEKyJie (0JIHO- 1 MHOTOATOMHBIE), 110 TUITY YIJIEPOJHOI'O aTOMa, CBA3aHHOTO € THAPOKCHIILHON TPYNIION (MIepBUYHBIE, BTOPUYHBIE, TPETUYHBIE).
DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ CHUPTOB.I OMOIOrndYeckuil psi npeesibHbIX 0IHOATOMHBIX CIUPTOB. M30Mepus (MonoxeHus
(GYHKIMOHATIBHOM TPYIIIBI, YIJIEPOIHOIO CKelleTa, MEKKIACCOBasi) U HOMEHKJIATypa ajkaHOJIOB.



OOu1re criocoObl MOTYYEHHs AIKAHOJIOB: TUAPATALUs AIKEHOB, I'MPOJIN3 IaJIOr€HAIKaHOB, BOCCTAHOBJIEHNE KapOOHMIIBHBIX coeluHeHUH. CriocoObl
IIOJIyYEHUSI HEKOTOPBIX AJIKAHOJIOB: METUIIOBOI'O CIIMPTA — PEAKLUEH IIEIOYHOr0 T’MAPOIIN3a XJI0pPMETaHa U U3 CUHTE3-Ta3a; 3TWIOBOIO CIIUPTa —
CIMPTOBBIM OPOKEHUEM IJIFOKO3bI U THIpaTalell 3TUIIeHa; IPOoMaHoia-1— BOCCTAHOBJIEHUEM ITPOITMOHOBOIO AJIbJIETH/1A; IPOMNaHoa-2 — TUAPUPOBAHUEM
aleToHa W ruApaTanyen ponuicHa.

dusnueckue cBoiicTBa cnupToB. BonopoaHas cBs3b.IIporuo3 peakinoHHO# cliocoOHOCTH IpeAeIbHbIX 0JIHOATOMHBIX CIIUPTOB M €r0 MOATBEPKIECHUE IPU
PacCMOTPEHUH XUMUYECKUX CBOMCTBCIIMPTOB: KUCIOTHBIE CBOMCTBA, PEAKIINU HYKJICO(DUIBHOTO 3aMEIICHHUS C TaIOTeHOBOIOPOIaMH, MEXMOJICKYIISIpHAS U
BHYTPUMOJIEKYJIIpHAs JeruapaTanus (MoydeHre MpoCcThIX 3(UPOB U aJIKEHOB), PEAKIIUU ACTHIPUPOBAHUS, OKUCIEHUS U ATEPUPHUKALIUH.

Husmme u Beicime (xupHbIe) cnupThl. CunTeTHYeckre Moromuue cpenctsa (CMC).O0macTi mpuMeHeHHsI METaHOJIa Ha OCHOBE €T0 CBOMCTB. TOKCHYHOCTD
MeTaHosa. O61acTH MPUMEHEHHs! STUJIOBOIO CIIUPTA HAa OCHOBE €0 CBOMCTB. AJIKOTOJIM3M KaK COLIMAIBbHOE SBJICHUE U €0 NPOQHIaKTHKA.
MHoroaromMHblie ciMpThl. ATOMHOCTH CIIUPTOB. [ TMKONIM U riuneprHbl. M3omepusi, HOMEHKIAaTypa ¥ MOJIy4YeHHE MHOTOATOMHBIX cIUPTOB. OCOOEHHOCTH
XMMHMYECKHUX CBOMCTB MHOTOAaTOMHBIX CIUPTOB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTBHI.

OTUIEHIIMKOIb U TIULEPUH, KaK IPEICTaBUTEIM MHOTOATOMHBIX CIUPTOB. X mpumeHeHue.

®eHoabl. CocTaB U CTpOEHHE MOJIEKYJIbI (PeHOIa. ATOMHOCTh (peHO0II0B.I oMosTornueckuit psiji, n30Mepyusi U HOMEHKJIaTypa (eHOJIOB.

CriocoOpl nmostyueHus (heHosia: u3 KAMEHHOYIOJIbHOM CMOJIbI, KYMOJIbHBIH CI10CO0, U3 TaJIOr€HapEeHOB U METO/I0M IIIEJI0YHOTO I1J1aBa.

dusnueckue cBoiicTBa peHon0B. XUMHUYECKHE CBOWCTBA (PeHOIIA: KUCIIOTHBIE CBOWCTBA, OKUCIIEHUE, PEAKIIUN SIIEKTPOPHILHOTO 3aMeIeH s
(ramoreHupoBaHUEe, HUTPOBAHUE), TTOJTHMKOHACHCAITHSI.

KayecTBeHHBIE peakiuy Ha GpeHo: ¢ OpoMHOM BoJ10M 1 pacTBopoM xiopuna xkenesa(Ill). Ilpumenenne gpenonos.
Jemouncrpanumn.lllapocTepkHEBBIEMOIETN MOJIEKYJ OJJHOATOMHBIX 1 MHOIOATOMHBIX CIIUPTOB. PU3nUecKre CBONCTBA 3TaHOIIa, IponaHoia-1, OyraHomna-
1.B3zaumoneiictBue Hatpusi co cnupToM.B3anmozeiicTBuecnupra ¢ pacCTBOPOM JUXpomara Kajius B cepHOil kucnote.llonydenue ciaoxHOro
s¢upa.llonydyenue sTuneHa u3 atanona. CpaBHEHUE peaklUii TOPEHUsI STHIIOBOTO U MPOMUIIOBOT0 cupToB.O0HAapyKEHNE 3TUIIOBOTO CIIUPTA B Pa3IMUHbIX
MPOAYKTaxX C MOMOIIbIO HO10POPMHOI poOsl. B3aumozeiicTBue riuuepuna co ceexxeocaxaeHHbIM CU(OH),. Pacrio3HaBaHMEBOAHBIX pacTBOPOBIVIMIIEPUHA
1 3TaHoa.OTHOILIEHUE STUIICHTIIMKOJIA U TJIUIEPYHA K BOJIE U OPraHMYECKUM pacTBOpUTENsIM.PacTBopuMocCTh (peHoa B Bojie MPH OOBIYHON U MOBBIIEHHON
Temneparypax.BoiTecHenue genona u3 GpeHossATa HaTpUs yroiabHOH Kucnoroil. KauecTBeHHbIe peakiiuu Ha (eHo: oOecBeunBaHe OPOMHOM BOJIbI

u ¢ pactBopoMm FeCls. O6ecuBeunBanue derona pactBopomKMNO,.

AJabaeruabl. AnbJIeru/pl Kak KapOOHUIIbHBIE OpraHnyeckre coequHeHns. CocTaB UX MOJIEKYII U 3JIEKTPOHHOE cTpoeHHe. ] oMonoruyeckuii psiz, u3omepus
Y HOMEHKJIaTypa ajabJEeTH/I0B.

CriocoObl MoJTydeHus: OKUCIEHHE COOTBETCTBYIOIINX CIIMPTOB, OKUCIIEHHE YIIIeBo0po10B (Bakep-niponecc), ruparanys alKuHOB, MUPOIN3 KapOOHOBBIX
KHMCJIOT WM UX COJIEH, HIETOUYHOM TMAPOIIN3 TUTaJIOT€HAIKAHOB.

dusnyueckre CBOMCTBA albAeTHIO0B. [I[pOrHO3 peakImoHHON CITOCOOHOCTH abIETHI0OB. XUMUYECKHE CBOMCTBA: PEAKITMU TPUCOCTMHEHUSI (IIMaHOBOIOPO/Ia,
TUJIpOCyIb(pUTa HATPHs, peakTuBa I puHbsApa, THAPUPOBAHKE), pEaKIIMHi OKUCIeHHs (cepedpsiHoro 3epkana u komiuiekcamu meau(Il)), peakuun
KOHJICHCAIUK(aJIb/I0JIbHASL U KPOTOHOBAS, C a30TUCTHIMU OCHOBAHUSMH U MOJIMKOHJCHCAIIMN), pEaKLIUK 3aMEUIeHHs 110 [ |-yrIepoaHOMY aToMY.

KeTonbl. KeToHb! kak kapOoHMIBHBIE coeinHEeHHsI. OCOOEHHOCTH COCTaBa U AJIEKTPOHHOI'O CTPOCHHUS UX MOJICKYJ.

I'omosnoruueckuil psja, H30MepHst 1 HOMEHKIaTypa KeToHOB. CriocoObl 1OJTy4eHHsl KETOHOB.



dusnueckue cBoiicTBa keToHOB. [IpOrHO3 peakinOHHOM CIOCOOHOCTH KETOHOB.

XUMHUYECKHE CBOMCTBA: PEaKIIMU NPUCOCTMHEHNUS (IMaHOBOIOPO/Ia, THAPOCYIb(PUTA HATPUS, peakThBa [ puHbsApa, TMAPUPOBAHKE), PEAKIIMHA OKHCICHHS,
peaKuy 3aMeLICHHs 110 0-YTIIEPOAHOMY aToOMY.

Jemonctpauuu.lllapoctepxueBsie u Ctroapra—Dbpurieda moaenu anpaerunoB. OkucaeHne 6eH3aabaeruaa Kucaopoaom Bosayxa.llomyuenue
(heHonhopMabICTHAHOTO MOJUMEpA.

JlaGopaTopHble onbIThL.IloyueHEe YKCYCHOTO  ajbJeruja OKUcIeHneM dTanona. O3nakoMieHne ¢ (pu3nuecKuMH CBOMCTBaMH aJIb/ICTH/I0B
(aeranpaeruia ¥ BOJHOTo pactBopa ¢popmanbpaeruaa). Peakuus «cepedbpsinoro 3epkana».Peakuus ¢ ruapokcuom meau(ll) npu HarpeBanuu.OTHOIIEHUE
alleTOHA K Bojie. ALIETOH KaK OpraHU4eCKHUI pacTBOPUTEIIb.

KapOonoBbie kucaorsl. [Tonstue o kapOoHOBBIX kucinoTax. Kinaccugukarus kapOOHOBBIX KUCIIOT: 110 MIPUPOJIE YIIEBOJOPOJHOIO paauKaa, o Yuciy
KapOOKCHIIBHBIX TPYMIL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE KapOOKCHIIbHOU Tpymibl. KapOOHOBBIE KUCIOTHI B IIPHPOJIE.

I"omosoruueckuil psia npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. Vi30Mepust 1 HOMEHKIIATypa.

[TonyueHne kapOOHOBBIX KUCIOT OKUCICHUEM AJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB U ajbJAETUAOB, a TAKXKE I'MIPOJIU30M (TPUTaJIOreHaJIKaHOB,
HUTPHIIOB).

[TonyueHne MypaBbUHOM KHCIIOTHI B3aUMOAEHCTBUEM I'HIPOKCHIa HAaTpus ¢ okcuioM yrieposa (II), ykcycHoit — kapOoHMIMpoBaHHEM METUIIOBOTO CIIMPTA
1 OpOXKEeHHEM 3TaHOJIa, MPOMMOHOBON — KapOOHUIMPOBAHUEM 3TUJICHA.

duznyeckue cBONCTBAa KapOOHOBBIX KUCIIOT, 00YCIOBICHHBIE MOJISIPHBIMU MaccaMH U BOJOPOJIHBIMU CBA3SIMU.IIpOrHO3 XMMHUECKHUX CBOMCTB KapOOHOBBIX
kuciaoT. O6mue cBoiicTBa kucioT.Peakuuu no yrieBogopogHoMy pajaukaty. O6pazoBaHue (yHKIIMOHAIBHBIX TPOU3BOAHBIX. Peakuus srepuduxamnm.
OO0pazoBaHue rajJoreHaHruapUI0B, AaHTUIPUAO0B, aMHUI0B, HUTPUIIOB.

MypaBbHHasl U YKCYyCHasi KUCIIOTBI, KaK MPEICTABUTENN MPEAeTbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIOTHL.IIambMUTHHOBAS U CTEaPUHOBAsI KMCIOTHI, KaK
MIPEICTaBUTENN BBICIIUX IPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT.AKPUIIOBAsk U METAKPUJIIOBAsI KUCIIOTHI, KaK MIPEICTaBUTENN HEMPeIelbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT.OJeUHOBAsL, JIMHOJIEBAs U JIMHOJIEHOBAsA, KaK MPECTaBUTEIMBBICIIMX HETIPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIOT. beH3olHas U canuuuioBas,KakKIpeICTaBUTENN apOMaTHYECKUXKAPOOHOBBIX KUCIIOT./[ByXOCHOBHBIE KapOOHOBBIE KUCIOTHI Ha IPUMEpE
masesneBoil.Ilpumenenne u 3HaueHne KapOOHOBBIX KHCIIOT.

Coau kap6oHoBBIX KucJI0T. MbLia. [lonydenue coneit KapOOHOBBIX KHCJIOT Ha OCHOBE OOIIMX CBOMCTB KUCJIOT: B3aUMOJICUCTBHEM C aKTHUBHBIMU
METaJuIaMi, OCHOBHBIMHU OKCHJIAMU, OCHOBaHUSMH WM colisiMu. Tlomydenue coseit KapOOHOBBIX KUCIOT IIEIOYHBIM THIPOIU30M CIOKHBIX 3(DUPOB.
XuMHYecKkue cBOMCTBa CoJieil KapOOHOBBIX KHCIIOT: THAPOJIU3 MO KaTHOHY, PEAKIIMH HOHHOTO 0OMEHa, TUPOJIN3, FJIEKTPOJIU3 BOJHBIX pacTBOPOB. Mblia.
XKécTtrocTh BoJbI U ciocoObl €€ ycrpaHeHus. [Ipumenenue cosnelr kKapOOHOBBIX KUCIIOT.

Cao:xnbie 3¢upbl. CTpoeHHe MOJIEKYJ, HOMEHKJIATYpa U MU30MepHUs CIIOKHBIX 3¢(pupoB. x ¢pusndeckue cpoiictBa. CriocoObl MOIy4eHHs CI0KHBIX A(PUPOB:
peaxuus aTepuduKalny, B3aUMOACHCTBUE CIUPTOB C AHTUAPUIAMH MU TaJOreHAHTUAPUIAMH KUCIIOT peakiuel MOoJMKOHIEH AU Ha IpuMepe
MOJTy4YEeHHUs OJIMATUIIeHTepedTanaTa. XMMUYECKHE CBOMCTBA CIIOKHBIX 3(DUPOB: THIposu3 U roperue. I [pumeHeHne cnoxxHbIx 3(hupoB.

Bocku u :xupsbl. Bocku, Ux cTpoeHue, CBOMCTBA U KlIacCU(pUKALUs: paCTUTENbHbIE U )KUBOTHBIE. buonorndeckas posb. JKupbl, X CTpOeHHE U CBOICTBA:
OMBUIEHHE, THIPUPOBAHUE PACTUTEIbHBIX )KUPOB. bronoruueckas posb )KMpoB. 3aMEeHA KUPOB B TEXHUKE HEMUIIEBBIM ChIPbEM.

demoncTpanuu. [llapoctepkueBsie u CTroapra—bpuriieda Moaenu aabaeTuI0B.



Oxucnenue OeH3anbaeruaa kuciaopoaom Bozayxa.llonyuenue dpenondopmansaernanoro nonumepa.lllapocrepxHeBpieMOAETN MOJIEKYI KAPOOHOBBIX
kucnot. Tabmuna «Knaccudukanus kapOOHOBBIX KUCIOT». DU3HUECKUE CBOMCTBA dTaHOJA, Iporanoiia-1, Oyranona-1.IlonydeHne yKCyHON30aMUIIOBOTO
sa¢upa. Komnekuus opranndeckux KuciaoT.OTHOLIEHHE MPEAETbHBIX U HEMIPEAEIbHBIX KUCIOT K OpOMHOI BOJIe U pacTBOPY NEpMaHraHaTa KaJusl.
[Tony4yenue mbuta u3 xxupa.CpaBHEHHE MOIOIUX CBOUCTB X03siicTBeHHOro Mbiia 1 CMC B xxé&cTioii Boze. Komekuus crnoxxasix 3¢upos. LllapoctepxHeBbIE
MOJIETIM MOJIEKYJI CIIOKHBIX 3(DUPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. [lonydueHne npusaTHO HaXHYIIETo cI0KHOTOo 3¢dupa.OTHOIIEHHE CAUBOYHOTO,
MOJICOJTHEYHOT'0, MALTMHHOTO Macell ¥ MaprapruHa K BOJHBIM pacTBopam 6poma 1 KMnO,.

JlabopaTopublie onbITbl.O3HAKOMIIEHHE C PU3NYECKIMHU CBOWCTBAMHU HEKOTOPBIX MPEAECTBHBIX OJJHOOCHOBHBIX KHCIIOT: MyPaBbHHON, YKCYCHOM, MACIISTHOM.
OTHOIIEHUE pa3IMYHBIX KACIOT K Bojie. B3anMoaelicTBie pacTBopa YKCyCHOM KHCHOTHL: ¢ MetaiuioM (Mg mu Zn); okcunom Metamuta (CuO);ruapokcuiom
mertaiia (Cu(OH), uu Fe(OH)s3), conbio, (Na;CO3 u pactBopom MbLia). O3HaKOMIICHHE ¢ 00pa3iiaMu CI0KHBIX 3(GHPOB. OTHOIIEHUE CIIOKHBIX Y3PUPOB

K BOJIC M OPTaHMYECKHM BEIIeCTBaM (KpacHuTessiM). BeiBeieH e )KUPHOTO TISITHA C TIOMOIIBIO CIIOKHOTO 3¢pupa. PacTBOPHMOCTH KHPOB B BO/IC

Y OPraHUYECKUX PACTBOPUTEIISX.

YraeBoabl. CocTaB MOJIEKYJT YITIEBOJIOB U UX cTpoeHue. Kiaccudukanus yrieBogoB: MOHO-/H-, OJMTO- M MOJIMCAXapUIbl; KETO3BI U JIbJI03bI; TETPO3BI,
MIEHTO3bI, TeKCO3bl. BoccTanaBIMBaloOIIe 1 HEBOCCTAHABIUBAIOIIUE YIIIEBOAbL. bruomornyeckas posib yriaeBoI0B U 3HAUCHUE B KU3HU YEJIOBEKa.
Momnocaxapuabl. CTpoeHrEe MOJIEKYIBI U (PU3NYECKHe CBOWCTBA ITIOK03bI. L{ukindeckne popMBI TITFOKO3BI I KX OTPaKEHUE ¢ TIOMOIIBI0 hopMynt Xeyopca.
I'muko3uaHelii ruapokcuil. a-D-rmoko3a n f-D-rimokoza. Tayromepust Kak pe3yabTaT paBHOBECHS B PACTBOPE IUIFOKO3bI.

ITonyuenune rimoko3sl. @oTocHHTE3. XMMUYECKUE CBOWCTBA: PEAKIUH 110 AJIBJETHIHOW U IO TUAPOKCHWIBHBIM rpynnaM. CoupToBo€e, MOJIOYHOKHCIIOE

1 MacJITHOKUCIIOE OpO)KEHHUS TJIFOKO3BI.

®pykTo3a Kak u3oMep rimoko3sl. CTpykTypa 1 pu3nyeckie u XMMUYeCKHe CBOWCTBA.

Mucaxapuabl. CTpoeHue Monekyn nucaxapuaon. Caxaposa. Haxoxzaenue B npupose. [Ipon3BoacTBo caxapossl U3 caxapHOU CBEKIIbI. XUMUYECKUE
CBOMCTBa caxapo3bl. JlakTo3a 1 ManbTO3a KaKk U30MEPHI caxapo3bl. FIX cBOMCTBA U 3HAYECHHUE.

Mosmcaxapuapl. CtpoeHue mosekyn nonucaxapugos. Kpaxman. CoctaB U cTpoeHUE €ro MOJIEKYl. AMUII03a M aMUJIONIEKTHH. XHMHUYECKUE CBONCTBA!
THJIPOJIN3 U KaueCTBeHHas peakuus. HaxoxaeHnue B mpupo/je, NojdydeHrne Kpaxmaia 1 ero npuMeHeHue. buonoruueckas poiib Kpaxmaiia.

CrpoeHue MoJekyl 1Hemnoa03bl. CBONCTBA IEIIII0I03bl: 00pa3oBaHKE CIOXKHBIX 3QHUPOB U MPOYKTOB aJTKUIMpOoBaHUSA. HUTpaThl 1 anieTaTsl HeI0I03bl —
OCHOBA MOJIyYeHHS B3pHIBUATHIX BEIIECTB M HCKYCCTBEHHBIX BOJIOKOH. HaxosxaeHue B mpupose u e€ buonorudeckast poiib. [[ppumeHeHue 1emoiao3sl
Jemonctpanun.O0pa3isl yriaeBo10B U u3aenuil u3 Hux.[lonydyenue caxapara Kanblus U BbIJIEJICHUE caXxapo3bl U3 pacTBOpa caxapara Kanblus.Peakuus
«cepedpsHOTO 3epKaay JUI INIIOK03bl. Peakiiuu ¢ yKCUHCEPHUCTON KUCIOTOM.

OTHoIIeHNE pacCTBOPOB caxapo3bl M MATBTO3bI K ruapokcuay meau(ll). Oznakomnenne ¢ puznueckumu cBocTBaMu Kpaxmada.llomydenne kpaxMaabHOTO
kieiicrepa. O3HaKoMIIeHHE C (PU3MUECKUMH CBOMCTBaMU 11eJUTI0J103b1. [losyueHe HUTpaToB HEITI0JIO3BI.

JlabopaTopHblie onbITbl.O3HaKOMIIEHHE C (PU3NYECKUMU CBOWCTBaMU TITI0K03b1. B3anmopeiicTBue rimtoko3sl ¢ ruapokcuaom menu(ll) mpu komHaTHOM
TeMmIeparype U npu HarpeBaHuU. KucioTHeli ruponns caxapossl. KauecTBenHas peakius Ha kpaxmail. O3HaKOMIJIEHHE C KOJJIEKIIUEH BOJIOKOH.
IIpakTHyeckast padoTa6. liccnenoBanre CBOMCTB YIJIEBOIOB.

Amunbl. [Tonarue 06 amuHax. Kiaccudukanus aMHHOB: TI0 YHCITY YTIICBOJOPOJHBIX PaUKaIOB (IEPBUYHBIC, BTOPUYHBIE, TPETHUHBIC) U IO UX MIPUPOJIE
(amudaTrveckue, apoMaTUYECKHUE U KUPHO-APOMATHICCKHUE).



DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ1 aMUHOB.['oMosornueckuil psja, n3o0MepHsi 1 HOMEHKJIaTypa MpeesIbHbIX alupaTHYeCKIX
amuHoB.['oMonoruueckuii psi, “30Mepusi 1 HOMEHKJIaTypa apOMaTUYECKUX aMHUHOB.

CrniocoObl nostyyeHust anu@aTu4eckux aMuHOB: B3aUMOJIEHCTBUEM aMMHaKa CO CIIMPTaMHM, B3aUMOJICHCTBUEM raJIor€HaJIKaHOB C aMMHAKOM,
B3aUMOJICVICTBUEM COJIEH aJIKMIIAMMOHUSA CO IIEI0YaAMHU

CriocoOblI 1osTyyeHHst apoMaTUYECKMX aMUHOB: BOCCTAHOBJIEHUEM apOMaTHYECKMX HUTPOCOEIUHEHUH (peakus 3UHUHA), B3aUMOIeHCTBUEM
apOMaTUYECKUX aMHHOB C TaJICHAJIKAHAMHU.

ITporuo3 peakimoHHON CIIOCOOHOCTH AaMUHOB Ha OCHOBE MX 3JIEKTPOHHOI'O CTPOEHMsI. XUMUUECKUE CBOMCTBA aMUHOB, KaK OPraHMYECKUX OCHOBaHUI.
Peakium snekTpopuiabHOTO 3aMENIeHHs apOMaTHIECKUX aMUHOB, Peakiiny okucienus, ankunmpoBanust. O0pa3zoBanue aMmua0B. B3anMoieiicTBe aMHHOB C
a30TUCTOM KucnoTou.IIpumMeHeHre aMuHOB Ha OCHOBE CBOMCTB.

AmuHoOkucJI0THI. [IoHsATHE 00 amMuHOKHCT0TaX. CTpOEHHE MOJIEKY)I U HOMEHKIIATypa aMUHOKHUCIIOT.

CriocoObl 1osTy4yeHHst aMUHOKUCIIOT: THAPOIIN3 OEIKOB, CHHTE3 HAa OCHOBE TallOr€HONPOU3BOHBIX KAPOOHOBBIX KHCIIOT, IMAHTUPUHHBIN CUHTES,
OMOTEXHOJIOTHYECKHIA CIIOCO0.

dusnueckue cBOiCTBa aMMHOKHUCIIOT. AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHNUECKUE COSIMHEHMS: B3aUMO/ICHCTBHE C KUCIOTaMH U LIEJI0YaMH,
oOpa3zoBaHue OUIOISIPHOTO HOHA. Peakiuu sTepruuKaui 1 KOHICHCALINH.

IlenTuanas cBs3p ¥ nonunenTuasl. KauecTBeHHbIE peakiny Ha aMUHOKUCIIOTHI: HUHUTHIPUHOBAsI U KCAHTONPOTEUMHOBaHUs. [[puMeHenne aMMHOKHCIIOT U
Ouooruyeckas pojb NenTHI0B.

Beaxun.CTpyKTypbl MOJIEKYl OETIKOB: EpBUYHAs, BTOPUYHAS, TpETHUYHAs, YeTBepTuYHas1. CuHTe3 6enkoB.CBoiicTBa O€IKOB: JeHATYpalHsl, THIPOIIN3,
KauecTBEHHbIE peakiuu. buonoruueckue GyHKIUN OEIKOB.

HyxJsienHoBbie kucaoThl. [TonsaTre 00 azotucTbix ocHoBaHuax. Hykiennosblie kuciotsel: PHK u JIHK. Hykneotuast u ux cocras. Cpasaenue JJHK nu PHK
U UX POJIb B Mlepeaaun HaclIeJICTBEHHBIX PU3HAKOB OPraHU3MOB 1 OMOCHHTE3€ OellKa.

Jemoncrpanuu. @usnueckue cBoiicTBa anuanHa.OTHOIIEHHEe OeH30J1a U aHWIMHA KOpoMHoO# Bosie. KouteknusaHMIIMHOBBIX KpacuTeneil.['openne
MeTuiIaMuHa.B3anmoeiictBuemMeTnnaMmuHa U aHWIMHA ¢ BOAON U KucioTaMu. OKpaliBaHUETKaHEH aHUIIMHOBBIMU KpacuTensIMu. [ uaposn3 6enkos

¢ nomolpio nencuHa. OOHapyskeHHe (yHKIIMOHAIBHBIX TPYIII B MOJIEKYyJaX aMMHOKHUCIIOT (Ha mpuMepe TaunuHa). OOHapyKeHHeaMHUHOKHUCIIOT ¢ TIOMOIIIBIO
HUHTHJIpUHA. PacTBOpeHue u ocaxaenue o6enkoB. Jlenatypanus 6enkoB. KauectBennblie peakuuu Ha Oenku. Moaenu JIHK u paznuunsix Bunos PHK.
JlabopaTopHblie onbIThI. 3roTOBIEHNE IAPOCTEPKHEBBIX MOJIEIEN MOJIEKYJI M30MEPHBIX aMUHOB. M3roToBieHne Moeneil MPOCTEUITNXIIENTHIOB.
PactBopenune 6enkoB B Bojie U X Koaryisinus.OOHapyxeHue 0enka B KYpUHOM siiflie U MOJIOKE.

Tema 4. Opranndeckasi xuMus 1 o6mecTBo. Padora Hag npoexramu .(64)

buotexnonorus. [lepuonst e€ pa3sutus. Tpu HanpaBiIeHUs OMOTEXHOJIOTHA: TeHHAs (MM TEHETHYECKas) MHKCHEPHST; KIICTOYHAS HHKESHEPHS;
Ouosiornyeckas uwxeHepus. ['enernuecku moauduurposanusie opranusmsl ('MO) u TpancrenHas npoaykuus. Kiionuposanue. UMMoOMIn3oBaHHbIE
(bepMeHTHI 1 UX TPUMEHEHHE.

[Tonsarue o BuramuHax. Ux kiaccuduxanus u odboznauenue. [Ipodunaktuka aBuramuao3oB.JlonsaTHe 0 hepMeHTax Kak 0 OMOJOTMUYECKUX KaTalu3aTopax
OenxoBoi Tpupoabl. OCOOEHHOCTH CTPOCHUS M CBOWCTB B CPAaBHEHHH C HEOPTaHWYECKHMH KaTalli3aTopamMH. 3HAYCHHE B OWOJIOTUU W TIPUMECHEHHUE B
npomsliiieHHOCTH. Kinaccudukamus gpepmenToB. OCOOEHHOCTH CTPOCHUS M CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTD M 3((HEKTUBHOCTD.



[ToHsATHE O rOPMOHAX KaK OMOJOrMYECKH aKTUBHBIX BELIECTBAX, BBIMOJIHAIOUINX 3HJOKPUHHYIO PEryJIALUH, KU3HEAEATEIIbHOCTH OPraHU3MOB.

[lonarue o nexapcTBaXx Kak XMMHOTEPANEBTUYECKUX IMperaparax. ['pynmbl JeKapcTB: cyinb(aMuibl, aHTHOMOTHKH, acnupuH. be3omacHble crnocoOb!
IIPUMEHEHUS JIEKAPCTBEHHBIX (POPM.
[Tomumepst. Kinaccuduxarnmst monumepoB. VIcKycCcTBEHHBIE MTOJIMMEPHI: LEIUTYJI0UA, alleTaTHBIN MENK, BUCKO3a, IEeJUI0(aH.
Cunternyeckue noiaumepsl. [lonmmepusanus 1 NOJUKOHSHCALUS, KaK CIIOCOObI MosTydeHus nonumepoB. CunreTnueckue kaydyku. [lonuctupon, Tedon u
IIOJINBUHUJIXJIOPU, KaK MPEACTaBUTENN I1acTMacc. CUHTETUYECKUE BOJIOKHA: KAalIpOH, HalJIOH, KEBJap, JIaBCaH.
Lemoncmpayuu. Konnekuuy kay4yKkoB, INIACTMACC, CHHTETUYECKUX BOJIOKOH U M3J1eNui U3 HUX. DEepMEHTaTUBHOE Pa3JIOKEHUE MEPOKCUAA BOIOPOA C
MOMOIIIBIO KaTalla3bl CBEKEHATEPTHIX MOPKOBU MIIM KapTOQers.
Jlabopamopnuie onvimoi. O3HAKOMJIEHHE C KOJUICKIUSIMU KayuyyKOB, IJIACTMACC U BOJIOKOH.
Ilpaxmuueckas paboma. Pacnio3HaBaHHe IJIACTMACC U BOJIOKOH.

KanennapHo-remaTudeckoe niiaHupoBaHue.

NeNe Tema ypoka aoma H3y4yaemble BOIPOCHI DKCIepUMEHT TpeOoanus k ypoBHio |Hemens | [ara
) HOJrOTOBKHU
n/m .- IEMOHCTpAII. aKT
A~ ne pan BBIITYCKHUKOB ¢
JI.-
1abopaTopHbIT

Tema 1. BBenenue.Teopusi crpoenusi oprannyeckux coequHenuii A. M. Bytieposa (3 )

1(1) [Ipeamer §1 Yro wusyudaer opranudeckas | Jl. Komnexuns CpaBHuBarb 1
OpraHUYEeCKOH XUMHSL. Kpatkwnit OYCPK | opraHMYeCcKUX OpPraHUYECKUE
XuMuH. Opragudeck pa3BUTHSA OPTaHUYECKOH | perectp U HEOPTaHUYECKUEBELIECT
XUMUH. CpaBHeHue Ba U AapryMeHTHpPOBaTh
Ue BEIIECTBA MaTepuaioB U
HEOPraHUYECKUX u OTHOCHUTEIIBHOCTD

U3JIEITNN U3 HUX

OpTraHUYCCKUX BCIIECTB. JACJICHUA XUMHHN Ha
CrocoOHOCTEIO aTOMOB OpPraHUYECKYIO

yriepozaa COCITMHSATHCS Y HEOPTaHHUYECKYIO.

B pa3JInYHbIC LETIH. OnuceiBaTh ~ OCHOBHBIC
VYriaeBonopost " 1754 3TaIbl pa3BUTHSA

NPOU3BOJHBIE. Ilonsarue OPraHU4eCKON XUMHH.




03aMeCTHUTEE. OOBSCHATD
MHOT000pa3ue
OpraHUYECKUX
COCIMHEHU N
CIIOCOOHOCTBIO ~ aTOMOB
yriepoja  COEAUHATHCA
B Pa3JIMYHbIC LICTIH.
XapakTepu3oBaTh
MOHSITUE «3aMECTUTENb
2 (2) Teopus cTpoeHus § 2. [oustue BajieHTHOCTH. | . Paznuuath MOHSTHUS
OpraHUYEeCKUX Paboter ®@. A. Kekyne. Ponp | [llapocTepskHEBBI | «BaJIEHTHOCTH)» u
COEIMHEHU I A. M. BbyrnepoBa B co3naHuu | € U OOBEMHBIE | «CTENEHb OKUCIICHUS.
A. M. bytiepoBa TEOPUHU cTpoenust | mojenu (Moaenu | XapakTepu3oBaTh
OpraHMuYeckux coeauHeHui. | Ctroapra— OCHOBHBIE IPEIINOCHUIKI
E€ ocHOBHBIE MOJIOKEHUS. bpurneba) CO3aHMUs TEOpUn
[Ipuunnb MHOTro00pasusi | 3TaHoIIa U | CTPOCHHUSI OpPraHMYECKUX
OPraHMYECKUX COCIMHEHUM: | JTUITUIOBOIO COCOIUHEHUH U  pOIb
oOpa3zoBaHue OJIMHApHBIX, | 2¢upa, Oyrana u | A. M. bytieposa B Hell.
JIBOWHBIX M TPOWHBIX CBs3el | M300yTaHa. dopMynupoBaTh
MEXJy aroMamu yriepoja. | Bzaumonencrsue | OCHOBHBIE TOJIOKECHUS
I/I30MepI/I${. HATpHs C 3TAHOJIO TCOpHUU XUMHNYCCKOTI'O
OMnupuyeckas, M; OTCYTCTBHE CTPOEHUS
MOJIEKYJIIpHas M| paumoneficrens | 1 AVIIOCTPHPOBATH 170'¢
CTPYKTypHas bopMmyIibl pUMepamu.

OpTaHHUYCCKUX COCIUHEHUH.

C TUATHIIOBBIM
sbupom

OOBACHAITE SIBICHUE
W30MEPHUU U CBOMCTBA
M30MEpPOB Ha OCHOBE UX
XHMUYECKOr0
CTpOEHUS.3aNnChIBaTh
SMITUPUYECKYIO,
MOJIEKYJISIPHYIO U




CTPYKTYPHYIO (pOpMYIIBI

OpraHUYECKUX
COEIMHEHUM.
3(3) Cucremaruzaius 1 | BeIBOIbI
00001IeHIEe 3HAHMIA CroLl6
Tp.
o Teme Ne 1 p
AOmunucmpamusn
an6xo0Hasn
KOHmMPOIbHAsA
padoma
Tema 2. Yeneo000poowt u ux npupoousie ucmounuxu Umennvle peaxyuu npu uszyuenuu y2ineeo0opooos (12uacos)
1(4) AnkaHbl §3 I'omosnornueckuii psig Jemoncmpayuu. | Onpenensite
AJIKaHOB U ero ooras I'openue ankanoB NPHHA/TEKHOCTD
dbopmyna. CTpykTypHas U3 pe3epByapa .
. . COEIMHEHMH K aJIKaHaM
M30Mepus YTIepOIHOM LEnu. ra3oBoi
Panukansl. Homenknatypa 3a)KUTaJIKH. Ha OCHOBE aHaJIn3a
AJTKAHOB. XMMHUYECKHE COCTaBA MX MOJIEKYIL.
CBOMCTBA aJIKaHOB: TOPEHHUE,
peaKIiy 3aMeIeHUs
(ranoreHMpoOBaHUE), peaKIIHs
pa3NoXKEeHUs] METaHa, PeaKus
JETUIPUPOBAHUS ATaHA
2 AJIKaHBI § 3. T"'oMmomoruueckuit pan | OTHolEeHue Onpenendarsb
(5) QIKAaHOB M ero  oOmias | aJKaHOB K MPUHAJIC)KHOCTD
dbopmyna. CrtpykTypHas | OpoMHOI Boje COEMHEHUH K aJIKaHaM




MU30MepUsl YIJIIEPOJHOM LIETH.
Pagukasr. Howmenxkiarypa
AJIKaHOB. XUMHUECKHE
CBOMCTBA aJKaHOB: TOpPEHHE,
peakuuu 3aMeLeHUS
(rajoreHupoBaHuUE), peaKIus
pa3oXKEeHUs] MeTaHa, PeaKLys

JACTUAPUPOBAHUS 3TAHA.

pacTtBopy

IIepMaHraHaTa

KaJus.

Jlabopamopnobie
ONbIMb.
Ob6HapyxeHue
MPOJIYKTOB
TOpEHUs CBEYH

Ha OCHOBC aHa/Inu3a

COCTaBa UX MOJICKYII.

JlaBaTh Ha3BaHUA
aJIKaHaM I10
MEXKYHapOIHOU
HOMEHKJIAType.
XapakTepru3oBaTh COCTAB
M CBOMCTBA BaXKHEHIITNX

HpeﬂCTaBHTeHeﬁ AJIKaHOB.

HaGmronaTs XUMUYECKHI
JKCIIEPUMEHT C
(buKCcHpOBaTH €T0
pe3yibraThl. Paznuuath
MOHSITUS «TOMOJIOT» U

«HA30MEDPY
3(6-) AJIKEHBI §4 OtuneH. ['oMomornyeckuit I IMonyuenue Onpenenars
psan ankeHoB. HoMmeHknaTypa. | aTuieHa, TOpEeHHue, TPHHAIUIEKHOCTD

CTpyKTypHas uU30MepHusl.
[IpomeInneHHOE TOTyYeHne
QIKEHOB: KPEKHHT U
JIETUIPUPOBAHUE ATTKAHOB.
Peakmus neruapatanuu
ATaHoJIa, KaK JabopaTopHBIi
Croco0 MOTyYeHUs ATHUIICHA.

OTHOUIICHHUEC K
OpoMHOH BOJIE U
pactBopy
nepMaHraHara
Kayus

COE€IUHEHUN K aJIKeHaM
Ha OCHOBE aHaJIM3a

COCTaBa UX MOJICKYII.

JlaBaTp HAa3BaHUS
aJIKeHaM T10




MEXKIYHAPOIHON

HOMEHKJIaType.
A(7) AJKEHBI § 4. Peakmuu npucoetuHeHMS: JI. UsrotoBnenue | XapakTepu3oBaTh COCTAB
TUApAaTaLus, MOJICIICH MOJICKYIL | i cpoiicTBa BaXKHEHIIHNX
AJIKEHOB 5
TUAPOTraJIOr€HUPOBAHKE, MpEeACTaBUTENEH AJIKEHOB.
rajioreHupoBaHue, .
Habmonate xumuueckuii
nosmmMepusanuu. 1Ipasuino
3KCIEPUMEHT C
MapxkoBHukoBa. OkucieHue
(uKcUpoBaTh €ro
ankeHoB. KauecTBeHHbIE
pe3yabTaThl
peaklMK Ha HEeTIpeaeIbHbIE
YTJIEBOJAOPOBI. Paznuuate nousTHs
«TOMOJIOT» U «H30MEP»
Jlemoncmpayuu. I'openne JUISL aJIKEHOB
stunieHa. KauecTBeHHbIE
pEaKIHUH Ha JIBOMHYIO CBSI3b:
o0OecIBEeUNBaHNE ATHICHOM
pacTBOPOB IE€pMaHraHaTa
Kanusi 1 OPOMHOM BOJIBI
5(8) AnKagueHsl. § 5. Homenkiarypa. . Paznoxenue Omnpenensrsb
Kay4yku 1 pesuHel Cornpsix€HHbIE nuenspr, | Kaytdyka Ipu MIPUHAJIEKHOCTh
5 13 HarpeBaHuw, .
aJueH- M30IPEH. COEIMHEHUH K
yran 7 p HCIIBITAHUE A
Peakmus JlebeneBa. Peakmuu IPOIyKTa allKaayeHaM Ha OCHOBE

IMPUCOCOAUHCHUS AJIKaJJUCHOB.

pasyioKeHus Ha
HAJINYHE

aHaJin3a CoCTaBa UX




Kayuyxkn: HaTypaJIbHBIN,
CHUHTETHYECKUE
(OyTaMieHOBBIH,
H30IPEHOBBIN ).
Bynkann3zanus Kay4yKa.

Pesuna. D0oHwuUT.

Jlemoncmpayuu. Konnexuus

«Kayaykuy».

Jlabopamopuvie onvimol.
HccnenoBanne cBONMCTB
Kay4yKOB

JIBOMHBIX CBSI3EH.

MOJICKYIL.

JlaBaTh Ha3BaHUSA
aJIKeJIUCHaM I10
MEXIYHApOIHON
HOMEHKJIaType.
XapakTepru3oBaTh COCTAB
M CBOICTBA BaXKHEHIIIHNX
npecTaBuTeNeH

AJIKaAHMCHOB.

Oco3HaBaTh 3HAYUMOCTh
pOJIM OTEYECTBEHHOTO
Y4€HOTO B II0JYYCHUHU

IEpBOTO CHHTETUYCCKOI'O

KayuykKa.

YcraHaBauBaTh
3aBUCUMOCTD MEXIY
CTPOEHUEM U CBOWCTBAMU
MOJIMMEPOB HA MPUMEPE
Kay4dyKa, pe3uHbI U
200oHHUTA

AJKUHEL. ALlETUIEH

§ 6.

OO6mas XapaKTEPUCTHKA

Jlemoncmpayuu.

Onpenenars




(9)

TOMOJIOTHYECKOTO psna.
Crioco6b1 o0pa3oBaHUs
Ha3BaHMI AJKHHOB.
Xumudaeckue CBOMCTBaA

aleTUJICHA: TOPEHUe, peaKluu
MPUCOCTUHECHUS:
THAPOTAIOTCHUPOBAHHKE,
raJjoreHupOBaHUE,
ruJpaTanus (peakmust

Kyueposa), — ero nonyuenue

" [IPUMEHEHUE.
Bunnnxnopung 51 €ro
MOJIMMEPH3ALUS B
MTOJINXJIOPBUHMIL.

ITonyyenune
areTuiIcHa
peakuuen

ruapoJm3a

KapOw1a KaabIusl.

I'openue
areTUIICHa.
KauecTBenHnbie
peaxIuu Ha
TPOMHYIO CBSI3b:
obecriBeunBaHUE
alEeTHUICHOM
pacTBOPOB
nepMaHraHaTa
Kanusi 1 OpoMHOI

BOJbI.

HpI/IHa,[[JIe)KHOCTb
COEIUHEHUN K aJIKNHAM
Ha OCHOBE aHaJIn3a

COCTaBa UX MOJICKYII.

JlaBaTp Ha3BaHUS
aJIKHHAM I10
MEKTYHapOIHOMN
HOMEHKJIaType.
XapakTepru3oBaTh COCTAB,
CBOMCTBA U IPUMEHEHNUE
areTuiIcHa.
YcraHaBauBaTh
MPUYMHHO-CIIEACTBEHHYIO
CBSI3b MEXY COCTABOM,
CTPOEHUEM MOJIEKYII,
CBOMCTBaMHM U

NPUMCHCHUCM allCTUJICHA.

HaOmronare Xumudecku
JKCIIEPUMEHT C
(uKCcHpOBaTh €To

Pe3yNbTaThI




Paznuuarte nmoHATUS
«TOMOJIOT» U «H30MEP»
I AJIKUHOB

7 Apenbl. benzon §7. benzon, kak mnpexacrasutens | J. OTHOLIEHKE XapakrtepuzoBaTh coctas, | 10
(10) apOMAaTUYECKHUX Gensona k CBOMCTBA U IPUMEHEHUE
pacTBopy
yriaeBogoponoB.  Ctpoenue OeHzona.
nepMaHraHara
€ro MOJIEKYJIBl W CBOMCTBA | Kajmsi U OPOMHOM
YcranasinuBaTh
¢usnueckne u xummdeckue | BOAC
NPUYHHHO-CJIEACTBEHHYIO
CBOMCTBA: TOpPEHHUE, pPEeaKLUU
CBSI3b MEXKIy COCTaBOM,
3aMelleHHs —
CTPOEHHEM MOJIEKYJI,
raJIoreHHpPOBaHUE, .
CBOMCTBAMHU U
HuTpoBanue. Ilomydenue u
npruMeHeHneM OeH30J1a.
npUMeHeHHe OeH3oa.
Habmronate xumuueckuii
Jlemoncmpayuu.
. 9KCIIEPUMEHT C
HccnenoBanue cBONCTB
O€H30I1a C TOMOIIbIO (buKCcHpOBaTh €ro
OBITOBOTO PaCTBOPUTEIIS pe3yIIbTaThI
«ConbBeHT»
8 [Ipuponnslii u § 8. Cocras npupoHoro rasza. Ero XapaxTepusoBatb coctaB | 11
(12) TIOMYTHBIN Tasbl HaxOoXJE€HUe B  IPHUPOJE. U OCHOBHBIE HaIlPaBJICHUS

[IpeumyiiecTBa mIpPUPOAHOTO

nepepaboTKu U




rasa KakK TOILJIMBA.

Xumuyeckass — mepepaboTka
IPUPOTHOTO ra3a: KOHBEPCHS,
nuposin3. CHHTE3-ra3 M ero

[IPUMEHEHUE.

[lomyTHBIE Ta3bl, UX COCTAB.
IlepepaboTka nomyTHOro rasa
Ha (Qpakuuu: CyxoM ras,
nponaH-0yTaHoBas CMECB,

ra30BbIil OCH3UH.

Llemoncmpayuu. Kapra
IIOJIE3HBIX UCKOIMTaeMbIX PO

HUCIIOJIB30BaHUA

IIPUPOHOTO Ta3a.

CpaBHHMBATh HAXOXK/ICHUE
B IIPUPO/IC U COCTAB
IPUPOJIHOTO U MOMYTHBIX

Ta3oB.

XapakTepH30BaTh COCTAB
1 OCHOBHBIC HAITPaBJICHUA
nepepaboTKu U
UCIIOJIb30BaHUS

IIOITYTHOT'O Ira3a

(12)

Hed1b 1 ciocobsl e€
nepepadoTKu

§ 9.

CocraB HedTH U €
nepepaboTKa: eperoHka,
KPEKUHT, pUGOPMUHT.
HedrenpoaykTs! u ux
nony4enue. [Tonstue o6
OKTaHOBOM YHCIIE.
XUMHUYECKUE CIIOCOObI

IIOBBIICHHUA Ka4€CTBaA

Jlemoncmpayuu.
Konnekuus
«Hedts 1
He(TEeNPOIYKTHI»,
BUJICO(PparMeHThI
U Claiasbl
«IIeperonka
HepTH». Kapra
IOJIE3HBIX
uckomnaeMmsix PO

XapaKTepI/I3OBaTL COCTaB
1 OCHOBHBLIC HAITPAaBJICHUS

nepepaboTku HEPTH.

Paznuuars HedTaHBIE
(bpakuu 1 ONMUCHIBATH

00J1acTu ux IMPUMCHCHU .

Oco3HaBarThb

12




OeusuHa.

3aBUCHUMOCTD JICTOHAITMOHHOM
CTOMKOCTH O€H3MHA OT
CTPOCHHUSI MOJIEKYJI €TO
KOMITOHEHTOB U IIpeJIjIaraTh
CHOCOOBI MOBBIIICHUS

OKTaHOBOT'O 4YHCJia

HEe00XO0IUMOCTh
XUMHUYECKUX CIOCOOOB
MOBBIIIEHNS KAUECTBA

OeH3MHa

VYcraHaBiuBaTh
BHYTPUIIPEIMETHBIC
CBSI3U MEXKIy M3y4aeMbIM
U M3yYCHHBIM Y4EOHBIM
MaTepuajJoM Ha NpUMepe
croco6oB
IIPOMBILUIEHHOU
nepepaboTku  HePpTH U
He(TEeNnpoyKTOB

U CII0COOAMHU  TOJTy4EHUs
QIKaHOB

YcranasinuBaTh
B3aMMOCBSI3b MEXTY
(buznuecKkuMu
CBOMCTBaMH
KOMITOHEHTOB HeTH
U crnocobamu eé
nepepadoTKH.
XapakTepu3oBaTh
peKTHPHKAIMIO  HEPTH,
KpEKHHT HeTENPOaYKTOB
U pu(OPMUHT.
VYcraHaBiuBaTh
B3aHMOCBSI3b MEXTY
COCTaBOM, CTPOCHHEM U
CBOICTBaMH bpaxmuit
HeTH U IPYTUMU




He(PTEMPOAYKTAaMH U HX
MIPUMEHEHUEM B
HapOJITHOM XO3SIHCTBE.
Pasnuuare TepMuyeCKuu,
KaTaJTUTUYECKHUI
KPEKUHTH

U THJIPOKPEKUHT.

10
(13)

KamenHnslit yroas u
ero nepepaboTka

§ 10.

KokcoBanne KaMeHHOro yriis

U €ero MHpOAYKTHI: KOKCOBBII

ras, aMMHuay4Has BOJA,
KaMEHHOYTOJIbHast cMoIa,
KOKC. ["asudukanus

KaMCHHOT'O YIJIA.

Lemoncmpayuu. Konnexuus
«KaMeHHbI yronb u
MPOIYKTHI €T0 MEePEPadOTKI.
BuneodparmeHTsI U craipl
«Kokcoxmmmaeckoe
MIPOU3BOACTBO»

XapakTepu3oBaTh
OCHOBHBI€ MTPOTYKTHI
KOKCOXUMHUYECKOTO
MIPOU3BOJICTBA.
OmnuceiBaTh 00J1aCTH

IMPUMCHCHU

KOKCOBOTI'O rasa,
aMMHA4YHOM BOJBI,
KaMEHHOYT'OJIbHOM

CMOJIBbI, KOKCa.

Oco3HaBaTh
He00XO0INMOCTh
ra3uQuKanui KaMeHHOTO

yIiIsl, KaK aJIbTEPHATHBBI

13




MIPUPOJTHOMY Ta3y.

VYcranaBauBarth
B3aMMOCBSI3b MEXITY
ouoJjoruen

(KaMEeHHOYT OJIbHBIN

IepHOT) u XUMUEH
(kaMeHHBIH Yrojb U €ro
nepepadoTKa).
XapakTepru3oBaTh
KOKCOBAaHHE KaMEHHOTO
YOI W ero  IPOAYKTHI:
KOKC, KaMEHHOYTOJIbHas
cMoJa, HA/ICMOJIbHAS
BOJ1a, KOKCOBBIH ras3.
PackpbIBaTh 3HaUeHHE

KOKCa U IPpOAYKTOB
KOKCOBAaHHUA B HAPOAHOM

XO03SIUCTBE

11

(14)

Cucremarusanus u
0000111eHNE 3HAHUHA
o teme No 2.

BriBoiBI

Crp 56.

TectupoBanue, pemieHue

3a/1a4 U YIPaXHEHUH 0 TEME

BEIMONTHSITE TECTHI,
pelarh 3a1a4u U

YIPaXHEHUSI 110 TEME.

[IpoBOINTH OLIEHKY
COOCTBEHHBIX

JOCTUKEHHUM B YCBOCHUHU

14




TCMBI.

KoppektupoBatb cBOn
3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM
pe3yapTaToM

12

(15)

Aomunucmpamuenasn

noJ1y20008as
KOHMPObHAsA

padoma
«YTIIEBOIOPOJBI U

UX IPUPOAHBIE
HUCTOYHUKI)

15

Tema 3. Kucaoposn - u a3oTcoaep:kaiue opranndeckue coenuHenns (134)

1(16)

. Ananu3 §11

KOHTPOJIBHON
paboThI
OnHoaToMHBIE
CIUPTHI

PK.Meranon.

DyHKIHOHATIbHAS

TUAPOKCUIbHAS rpymma.
I'omonorunyeckuii pan
IPEAEIbHBIX  OJHOATOMHBIX
CIIUPTOB. N3omepus
HOJIOXKEHNUS (PYHKIIMOHAIBHOM
rpynmsl. BomoponHas CBs3b.
XUMHUUECKUE CBOMCTBA
CITUPTOB. AnpaernaHas

rpymnmna. Peakus

HaseiBaTh ciupTsl 110
MEXIYHAPOIHOU

HOMEHKJIaType.

XapakTepu3oBaTh
CTPOEHUE, CBOWCTBA,
CHOCOOBI TOJTYyYEHUS U
o0JacTu MpUMEHEHUS
MpEaeIbHBIX

OOHOATOMHBIX CIIMPTOB.

16




TepuDUKALINH, CJIOXKHBIE
3upsL. [Ipumenenue
CIIUPTOB. JeiicTBue
METHWJIOBOTO U STUJIOBOTO
CIIUPTOB Ha OpTraHu3M
YeNoBeKa.

Lemoncmpayuu. OxucneHue

CIIMpTa B AJIbACTHUA.

Jlabopamopnvie onvimul.

YcranaBiuBaTh

MMPUYIUHHO-CJICACTBCHHYIO

CBSI3b MEXJY COCTaBOM,
CTPOEHUEM MOJIEKYII,
CBOMCTBAMH U
MIPUMEHEHNEM METaHOJIa

H 5TaHOJIA.

HaGmronarts,
CaMOCTOATEILHO
IIPOBOJIMTH U ONKCHIBATh

CpaBHEHHE CKOPOCTH XAMHUYECKUU
MCTIIapEHUs BOJABI M 3TAHOA. IKCIIEPUMEHT
TecToBBINM KOHTPOIIb
pasbop 3amanuit EI'D
2 (17) | Muoroaromusie | § 12. OTUICHTIINKOIIb, kak | JI. CBoiicTBa Knaccudumnuposars 17
CITUPTHI TJIALIEPUHA

MPEJCTABUTEND JIByXaTOMHBIX
u TJIUMLEPUH, KakK
MPEACTABUTENDL TPEXATOMHBIX
CITUPTOB. KauecTBennas
peakuus Ha MHOTOAaTOMHBbIE
CIIUPTHI, 150, CBOIICTBA,

MOJIy4CeHHUC W TMPUMCHCHHC.

CIIMPTHI IO UX

AaTOMHOCTH.

Xapaktepus3oBaTh
CTPOEHUE, CBOWCTBA,
CHOCOOBI TOJTyYEHUS 1

00J1acTH TpUMEHEHUS




[TonsiTue 06 anTU(dpHU3aX.

Jlemoncmpayuu.
KauectBennas peakuus Ha

MHOI'OATOMHBIC CITUPTEI.

Jlabopamophvie onvimui.
PacTBOopuMoOCTh ruueprHa B
BOJIE

MHOI'0aTOMHBIX CITMPTOB.

Wnentudunuposarsb
MHOT'O2TOMHBIE CITUPTHI C
MIOMOIIBIO KAYeCTBEHHON

PCaKInU.

HaGmronarts,
CaMOCTOATEILHO
MIPOBOIUTH U OIIMCHIBATH

XUMHUYECKUMN
IKCIIEPUMECHT
3 denon § 13. CrtpoeHnue, nonryuenue, | Jl. Komrekmmst XapakTepru3oBaTh 18
(18) CBOWCTBA W  TPUMEHEHUE «KamerHbIH CTpOCHHE, CBOICTBA,
yroJb U
denona. KauecTtBeHHbIe CIOCOOBI TOTyYEHUS 1
MIPOYKTHI €T0
peaknuun Ha (I)eHOJ'I. Hepepa60TKH» oOiactu NMPHUMCHCHUA
B3aumHoe BiHsiHUE aTOMOB B il (dbenomna.
MoJiekye (eHona. PacTBOpHUMOCTB
WNnentudunuposath

Jlemoncmpayuu.
3aBUCHMOCTH PACTBOPUMOCTH
¢dbeHoma B BOJIC OT
TEeMIIepaTyphl.
B3aumoneiictBue deHomna ¢
OpOMHOI1 BOIOH U XJIOPHIIOM
xeneza(lll), kak

deHona B Boje
pu 0ObIYHOMN
TeMIIepaType u
IpU HarpeBaHUU

JI. KauecTBeHHEIC
peakuuu Ha
denon

(heHoJI C TOMOIIIBIO

Ka4EeCTBEHHBIX PEAKIUM.

CobnronaTh mpaBuIa
0e30macHOT0 OOpaIIeHus




KauCCTBCHHBIC PCAKIIUN

¢ peHomoM

(19)

AnpOerunsl u
KETOHBI

PK.

dopmanbaeruy .

AneToH.

§ 14

dopmanbaerug Hu
areTaabIeTu, KakK
MPEJCTABUTENN  aJIbJICTUIOB,
COCTaB 1704
MOJIEKYJ. OyHKIIMOHATbHAS

KapOOHUIIbHAS rpymnmna.
KauecTBeHHble peakuuu Ha
albAeTUIbL. CsoiicTBa,

MNOJIy4CeHHUEC U TPHUMCHCHUC

dbopmainbaeruaa u
areTanbIeTuaa. Peakmiun
[MOJIMKOHIEHCAIIUHA JUTSL

dopmanbaeruna. Ilonstue o

KETOHAax Ha npuMepe

alcToHa.

Jlemoncmpayuu. Peakuun
cepeOpsTHOTO 3epKaja U co
CBEXKETOTYyYCHHBIM
ruapokcuaoM meau(ll) mpu
HarpeBaHUU, KaK
KaueCTBEHHBIC PEAKIINH Ha

. Oxucnenue
crpTa B
aJIbACTHU]L

J. Peakuus
«cepedpstHOrO
3epKagay

M. Oxucnenue
QJTBJICTH]IOB C
TIOMOIIIHIO
THJIPOKCH]IA
meau (I1)

JI. CBoiicTBa
dbopmanbpieruaa

XapakTepu3oBaTh
CTPOEHUE, CBOWCTBA,
CHOCOOBI OJTyYEHUS U
o0JacTu MPUMEHEHUS
dbopManbaeruia u

ancrajiapacruaa.

WNnentudpunuposats
QJIbJIETU/IbI C TIOMOLIBIO

KauCCTBCHHBIX peaKI_lI/Iﬁ .

Cobmnronate npaBuiia
9KOJIOTHYECKU
IPaMOTHOTO U
6e30macHOro oopalieHus
¢ hopMabIETHAOM.

19




aAJIbACTUAbI

(20)

KapGoHoBsie
KHUCJIOTBI

PK. Ykcycnas
KHCJIOTA.

§ 15.

[Tony4yenue kapOOHOBBIX
KHCJIOT OKUCIIEHUEM
QJIbJICTUI0B.

VYKCycHast KMCIIOTa: COCTaB U
CTPOEHUE MOJIEKYJIbI,
XUMHUYECKHE CBOMCTBA
(o0O1me ¢ HeOpraHu4eCKUMU
KHUCJIOTaMU, PEAKIIMs
stepuukanun). [lpumenenune
YKCYCHOM KHCJIOTBI HA OCHOBE
cBoMCTB. IlanbMuUTHHOBAS,
CTeapuHOBAas U OJIEMHOBA
KHCJIOTBI — IPEICTABUTENN
BBICHIMX KUPHBIX KHCIIOT.

l'omonoruueckuii psa

MMpEACIIbHBIX OI[HOOCHéBHBIX

KapOOHOBBIX KHCJIIOT.
KupHbie KHUCJIOTBI.
XUMHUUECKUE CBOMCTBA
KapOOHOBBIX KHCJIOT.

[Tonyyenne u TpUMEHEHUE

JI. CBoiicTBa
YKCYCHOM
KHCJIOTBI

XapakTepu3oBaTh
CTpOEHUE, CBOMCTBA,
CIOCOOBI IOJTyYEHUS U
o0JacTu MPUMEHEHUS
MYpPaBbUHOM U YKCYCHOM

KHCJIOT.

Paznuuats oO1ee,
0CO0€EHHOE U €TUHUYHOE
B CTPOCHHMH U CBOWCTBAX
OpPTaHUYECKUX
(MypaBbUHOU U
YKCYCHOW) U

HCOPraHNYCCKUX KHCIIOT.

Hab6mronate, mpoBOIUTS,
OIINChIBATH U
(uKCUpOBATh PE3yNbTATHI

ACMOHCTPAlMOHHOI'O U

20




MYypaBbUHOM U  YKCYyCHOHU

KHUCJIOT.

Hemoncmpayuu. O6pa3iubl
MYypaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOM U
CTE€apUHOBOM KHUCIIOT U UX

pacTBOPUMOCTD B BOJIE

71a00paToOpHOTO
XUMHNYCCKUX

OKCIICPUMCHTOB.

Co0umro1aTh MpaBuia
JKOJIOTHYECKH
IrPaMOTHOIO U
Oe3omacHOro oOpaIieHus
C KapOOHOBBIMU

KHCIIOTaMU
Jlabopamophuie onvimul.
XHUMHYECKUE CBOMCTBA
YKCYCHOM KHCITOTBI
TecToBbIl KOHTPOJIb
pasbop 3amanuit EI'D
6 CrnoxHble § 16. Peakuus srepudukanuu. | J. [Toxydenue YMmern 21
a¢upsl XKupsl YKCYCHO-
(21) Cnoxnsie >dupbl. XKupbl, ux HA3BIE AN CTONKHDIC
STHJIOBOTO U
COCTaB u TH]IPOJIN3 3¢UpHI 110
AP YKCYCHO- (up .
(KMCITOTHBIH ¥ IIEIOYHON). | H30aMIIOBOTO «TPUBHATIBHON)» WIIN
MEXKIyHAPOAHOU
Mpuia. I'unpupoBanue aupos
HOMEHKJIaType
JKHPOB. J. Konnekus
-on, m
3UpPHBIX Mace onpedenamy
TecToBBIN KOHTPOJIb HPUHAUIEIKHOCTD

pazbop 3amanuii EI'D

BEIIECTB K KJIacCy
CIIOXKHBIX 3(pupoB




7 YrneBonasr: §17. CocraB MOJIEKYJ YIJIEBOJOB U Xapakrepu3oBaTb COCTaB | 22
CTPOCHHE U HUX CTPOCHHC. YIJICBOJ0B
(22) Kiaccuduams Knaccudukanus yrieBojos: U Kiaccu(uImMpoBaTh HX
MOHO-  JU-,  OJMIO- U o Pa3IuYHBIM
MOJICAaXapuabl; KETO3bl U pHU3HAKaM: o
aJbJl03bl; TETPO3bl, MEHTO3BI, OTHOILEHUIO K
TEKCO3BI. TUAPOIHU3Y, o
BoccranasnuBaromiue u COJIEP’KAHUIO
HEBOCCTAaHABIUBAIOLINE KapOOHWJIBHON  TPYIIIIHI,
yriaeBonabl.  buonornyeckas o YHUCITy aTOMOB
pOJIb YIJIEBOJOB U 3HAYCHHUE B yriepoja.
JKA3HU YE€JI0BEKa 3anuceiBaTh dbopmyIbI
J. OOpasupl yrieBojoB u yIJI€BOJIOB M ypaBHEHUS
W3IEIUI U3 HUX. TAJIPOJIN3A.
[Tonyuyenue caxapara YcraHaBnuBaTth
KaJIBIIHS ¥ BBIJICTICHUE MEXIIPEAMETHBIE  CBSI3U
caxapo3sbl U3 pacTBOpa MEXIY XUMHEH u
caxapara kanbius. Tabmuma OMOJIOTHEH.
«Knaccuduxarms yrneBoaoB» Habmonate xumnuueckue
SIBJICHUSI U (PUKCUPOBATH
pe3yJIbTaThl
8 AMUHBI § 18. AMuHOrpymma. AMUHBI XapakTepu3oBaTh 23
CTpOEHHE,
(23) AHWIAHE APCHCIbHRE . KJIACCH(UKAIIHIO,
apoMaTHYECKHeE. AHWINH. H30MEPHI0 "
PK.Kapbamu. [Tonmyyenue amuHoB. Peaknus HOMEHIIIATYPY
annpaTHIECKUX
3UHUHA. XHUMHUYECKHE U apOMaTUYECKUX
aMHUHOB.

CBOMCTBA W  IIPUMEHEHHE

aMHHOB.

OnuceIiBaTh rOMOJIOTHYEC
KM€ psabl anupaTHIecKuX
u apOMAaTUYECKHUX




Lemoncmpayuu. Ioptper H.
H. 3ununa. Komnekus

AHUJINHOBBIX KpaCHTCHeﬁ.

Jlabopamopnvie onvimui.
Hsrorosienne Moaenen

MOJICKYJI aMHUHOB

aMHUHOB.
Paznuuatre romosiorm u
n30Mepbl anupaTHIeCKUX
Y apOMaTHYECKUX aMHHOB
XapakTepus3oBaTh
CIOCO0BI MOJTyYCHHS
apoOMaTHYECKHX u
anmn(paTHIeCKUX aMHUHOB.
PackpeiBathb poIb
JUYHOCTH B  HCTOPUH
XUMHM ~ Ha  T[pUMepe
peakiuu 3uHUHA.
YcTaHaBIMBaTh
TCHETHYECKYIO
B3aMMOCBS3b MEXIY
aTKaHAMH W aMHUHAaMH,
CIUpTaMd ¥ aMHHAMHU,
HUTPOCOCIUHEHUSIMU U
aMUHaMH

(24)

AMUHOKHCIIOTEL.

§ 19.

Ilonsarue 00
amuHokucnoTax.CtpoeHue
MOJICKYT u
HOMEHKJIATypaaMUHOKHUCIIOT.
Crnioco0sl MOJIyYEHUs
AMHHOKHCIIOT: TUIPOTTU3
OEJIKOB, CHUHTE3 Ha OCHOBE
raJIOTeHOMPOU3BOIHBIX
KapOOHOBBIX KHCIIOT,
[IUAHTUIPUHHBII CHUHTE3,
OHMOTEXHOJIOTHYECKUI
croco0.

J.Tunponus GesKoB ¢

XapakTepru3oBaTh
CTpOEHHE,
KJIACCU(PUKAILIHIO,
H30MEpHI0 u
HOMEHKJIATYpPY
AMHHOKHCIIOT.
OnuceIiBaTh CITOCOOBI
MOJIy4EHUsI aMUHOKHUCIIOT.
PackpsiBath poJb
aMHHOKHCIIOT B OOMEHE
BEIIIECTB B JKMBBIX
OpraHu3Max.
VcranaBauBarth

TEHETHUYECKYIO

24




IIOMOIIBIO IICIICMHA

B3aHMOCBSI3b
MEXTy KaOOHOBBIMH KHCIT
oTaMu

1 aMAHOKHCJIOTaMH.

Ha ocHoBe ananuza

COCTaBa aMUHOKHCIIOT
MIPOTHO3UPOBATH UX
am(oTepHbIEC CBOICTBA

Ha ocHoBe cocraBa u

CTPOCHUA MOJICKYIJI
AMHWHOKHUCIIOT
ITPOrHO3UpPOBATH ux

amboTepHbIe CBOICTBa U
MOATBEPXK/IaTh  MPOTHO3
ypaBHEHUSMHU
XAMHYECKHUX PEAKIUH.
PackpriBath poIb
MEKMOJIEKYJISIPHOM
JeruapaTaluy MOJIEKYI a
MHUHOKHCJIOT

B o0Opa3oBaHUMN
OENKOBBIX  MOJEKYyl |
MOJIY4€HUHU TIENTH]IOB.
VYcraHaBiuBaTh
B3aMMOCBS3b MEXITY
CBOWCTBaMHU u
MIPUMEHEHHEM
AMUHOKHCIIOT "
MIENTH/IOB.
OOHapyX1UBaTh

AMHWHOKUCJIOTHI C




IIOMOIIIBKO HUHT'UAPUHA

10 benku § 19. CTpyKTYypbl MOJEKYJ OEJKOB: XapakTepu3oBaTh 25
NepBUYHAS, BTOPHUYHAS, MOJIMMEPHYIO  TPUPOAY
(25) TpETUYHAs!, YeTBEPTUYHAS. OENKOB U CTPYKTYPbl UX
CuHre3 OENKOB. MOJICKYIL.
CaoiicTBa OENKOB: OnuceiBath  puznyecKue
JIeHaTypalus, TUAPOIIH3, U XHMHYECKHE CBOMCTBa
KauyeCTBEHHBIE PEaAKIIHH. OENKOoB.
buonoruueckue GbyHKIMN PacnioznaBate Oenku ¢
OeNKOoB. MIOMOIIBI0 KAa4eCTBEHHBIX
. PacTtBopeHue u ocaxacHue peakuuii.
OeNKOoB. Henarypanus Ha ocnoge
OenxoB.KauecTBennnie MEXITPEIMETHBIX CBSI3EUN
peaKLuH Ha OeNKH. c OUoNorueil pacKphIBaTh
JI. PactBopeHue OenkoB B
OHOJIOTUYECKYIO POJIb
BOJIE U MX
OEIKOB B KHUBBIX
koarymsius. OOHapyKeHHe
g opraHu3max
Oenka B KypHHOM sIiIIE U
MOJIOKE
11 Ilpoexm Ne 1 Crpl107 Pemenue Cobmoiath npaBuia | 26
26 OKCHEPUMEHTAIIBHBIX 3a]1a4 TEXHUKH  0O€30IacCHOCTH
Pemenun
(26) CIICHHC Ha UIECHTHPUKALHIO px pabore ¢
AKCIEPUMEHTAIIb . 1a00paTOPHBIM
OpPTaHUYECKUX COCTMHECHUM
HBIX 3aJ1a4 Ha 000pyI0BaHHEM,
UJCHTUPUKAIUIO HarpeBaTelIbHbIMU
npudopamu,
OpTraHUYECKUX
. XUMHYECKHUMHU
COCTMHEHU I

peakTHBaMu. DKOHOMHO U
9KOJIOTUYECKH TPaMOTHO
oOpariaTbCsi ¢ HUMHU.

HccnegoBaTe  CBOMCTBa




OpPraHUYECKHUX BEIIECTB.
HaOmronate xuMuyeckue

SIBJIICHUS U (PUKCUPOBATH
Pe3yNbTaThI

12(27)

CucremaTusanus
U 0000111EHHE
3HAHUHU 110 TEME

Ne 3.

BriBoabl

Crpl08.

TecToBbIld KOHTPOJIb

pa36op 3aganuii EI'D

27

13

(28)

Konumponvnasn

padoma_Ne 3 110
Teme Ne3

«Kucnopon- n
a30TcoepkKalln
€ OpraHn4YecKue
COEIUHEHUS»

28

Tema 4. Opranuveckasi Xum

us ¥ 001ecTBO (64)

(29)

AHanu3
KOHTPOJIBHOU
paboThI

buorexnonorus

§ 21.

PaszButHe OMOTEXHOIOTHH.
Tpu HanpaBieHUst
OMOTEXHOJIOTUH: TeHHAas (WK
TE€HETUYECKas ) MHKEHEPHS;
KJIETOYHAS] HHKCHEPHUSI;
Ouoyoruveckasi HHXEHEPUS.
I'eneTnuecku

MOAU(PUITIPOBAHHBIC

OOBACHATD, UTO TAKOE
OMOTEXHOJIOTHS, TCHHAS
(unu reHeTuYecKas)
WHXCHEPUs, KJICTOTHAS
WHXCHEPUS,
Ouosoruueckas
WHXEHepus,

KJIOHUPOBAHUC,
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opranusmsl (IMO) u
TpaHCTeHHAs MPOYKIIHSI.
Knonupoanue.

MMMOOMIM30BaHHBIE

(dbepMEeHTHI U UX TPUMEHEHUE.

Jlemoncmpayuu.
BuneodpparmeHTsI U cllaii bl
110 OMOTEXHOJIOTHU U
MMMOOHMIIN30BaHHBIM
dbepmeHTaM

UMMOOMIIN30BAHHBIE

(bepMeHTHI.

XapakTepus3oBaTh poiib
OMOTEXHOJIOTHH B
pelieHnn
IIPOJOBOJILCTBEHHON
po6IEeMBbl U COXPAHEHUH
310pOBbs YEIIOBEKA

(30)

HckyccTBeHHBIE
MIOJIUMEPBI

§ 22.

[TonsiTrie 00 NCKYCCTBEHHBIX
NOJIMMEpPAX — IJIacTMAaccax u
BosIokHax. Ilomyuenue
MCKYCCTBEHHBIX ITOJIMMEPOB,
KaK IPOJYKTOB XUMHUYECKOU
Mo (pUKAIIMK TPUPOTHOTO
MOJIMMEPHOTO CHIPHSI.
HckyccTBEeHHBIE BOJIOKHA
(atieTaTHBIN IIENK, BUCKO3a),
UX CBOMCTBA U IPUMEHEHHUE.

JI. O3HaKOMIICHUE
C KOJUICKIIEH
IracTMacc u
BOJIOKOH

OnuceIBaTh peakivu 1moj
HMEepHU3aII

Y WCIIONb30BATh MOHATUS
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCAUHEHHI:  MOHOMED,
MOJIUMED, 3JIEMEHTApPHOE
3BEHO, CTereHb
MOJMUMEPHU3ALIMY, JIMHEWH
BI€, PA3BETBIEHHBIE U
ceTyarble (CIIUTHIE), OTU
MeEpHlI,

TEPMOILIACTUYHBIE U TEPM
OpEaKTUBHBIE

MOJIMMEPBI, CTEPEOPETYIIS
pHBIE U
HECTepEeOoperyJIspHbIe
MTOJIUMEDBL.
Knaccudunuponarsb
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MIOJINMEPBI 110 Pa3INYHbIM
IIpU3HAKAM: 10
CTPOCHHIO, criocobam
IIOJIy4YEHUSI U OTHOLICHUIO
K HarpeBaHHUIO.

Paznuuars nonumepusanu
10 U IIOJIMKOHACHCALIUIO.
XapakTepus3oBarhb
IIPUMEHEHHUE BAKHEHIINX
IIpeICTaBUTENEH
IIOJINMEPOB HAa OCHOBE
STUIIEHOBBIX
YII€BOIOPOAOB U UX
MIPOU3BO/IHBIX.

(31)

CHuHTETUYECKHE
TTOJTUMEPHI

PK.
bynénosckuit
3aBOJ
IJ1aCcT™MAacC.

§ 22.

IToHsITHE O CHHTETHUECKNX
MOJINMEPAxX — IJIACTMACCax,
BOJIOKHAX, Kay4yKax.
ITonydyeHne CUHTETUYECKUX
MOJIMMEPOB PEAKLUAMU
MOJIUMEpHU3ALUU U
MOJIMKOHICHCALIUH.
CTpyKTypa NOJIMMEpPOB:
HHHeﬁHaH, Pa3BCTBJICHHAA U
MPOCTPAHCTBEHHAS.

JI. O3HaKOMIICHUE
C KOJIEKITHEH
ILIacTMacc,
BOJIOKOH U
Kay4yKoB

OnuceIBaTh peakinu 1moj
MMepHU3aun

Y WCIIOJb30BATh MOHATUS
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI:  MOHOMED,
MIOJINMEP, JIEMEHTapHOE
3BEHO, CTENeHb
MOJMUMEPHU3ALIUY, JIMHEWH
BI€, PpA3BETBIEHHBIE U
ceTyarble (CIIUTHIE), TOTU
MeEpHlI,

TEPMOILIACTUYHBIE U TEPM
OpEeaKTUBHbIE

IIOJINMEPBI, CTEPEOPETYIIS
PHBIE U
HECTEPEOPETyIIIPHbIE
MTOJIMMEDBL.
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Knaccudunuposatsb
MIOJINMEPBI 110 Pa3IUYHbIM
IIPU3HAKAM: 1o
CTPOCHHUIO, criocobam
IIOJIy4YEHUSI U OTHOLIEHUIO
K HarpeBaHHUIO.

Pasnnuars nonumepuzanu
10 U MIOJIMKOHACHCALIUIO.
XapakTepu3oBaTh
IIPUMEHEHHE BaXKHEUIINX
IpeACTaBUTENEN
IIOJINMEPOB HAa OCHOBE
STHJICHOBBIX

YrJII€BOAOPOAOB U UX

MIPOU3BOIHBIX.
4 Ilpoexm Ne 2 Crp 123 Pacno3naBanme miactmMacc H [IpoBoauTh, HabmoAaTh U | 32
BOJIOKOH OIMCHIBATh XMMUYECKHUI
(32) PacniosnaBanue AKCIEPUMEHT ISt
[IJIACTMAcC u HICHTHQHUKAIHH
IUIACTMACC M BOJIOKOH C
BOJIOKOH
IIOMOIILI0 KaYECTBEHHBIX
peakuuii
5 O0600611EeHE U BriBOBI Pemenne pacueTHBIX 3a/ad. 33
(33) cucremarusanus | crtpl25 BelmtonHeHue yrpaxxHeHU .

3HaHUH 10 KypCy
OpraHu4eCcKOou
XUMUU

IloxaroroBka K

TecToBbIl KOHTPOJIb

pasbop 3amanuii EI'D




K/p IO KypCy

OPT.XUMHH
6 Aomunucmpam 34
UGHAA UM 020604
(34)

KOHmMPOJIbHASA
padoma_no
Kypcy
OpP2aAHUYECKOU
xXumuu




IIpumepHbIe KPUTEPUM OLIEHKHU NMPOEKTA YYAIIMXCH

WuanBuayanbHbIN TPOEKT 11eJ1IeCO00pa3HO OLIEHUBATH IO CIAEAYIOUTUM KPUTEPHUSIM:

1.Cnocobnocms Kk camocmoamenbHOMy RpUOOPEMEHUI0 3HAHUI U pPeuleHUul0 npoodiem, TPOSBIAIONIAACA B YMEHUU MOCTaBUTH
npo0sieMy 1 BBIOPATh aJieKBaTHBIE CIIOCOOBI €€ pelleHus, BKII0Yast MOUCK U 00paboTKy nHdopmarmu, GopMyIUpPOBKY BHIBOJOB U/WIIH
000CHOBaHUE U pPeaM3alNI0/apoOaIi0 IPUHATOTO PEIICHUs, 000CHOBAHUE U CO3/IaHUE MIPOTHO3a, MOIEIH,

MakeTa, 00bEKTa, TBOPUYECKOTO PELICHUS U T. M. JJaHHBIA KpUTEpH B LIEJIOM BKIIIOUAET OLICHKY C(POPMUPOBAHHOCTHU MTO3HABATEIbHBIX
y4eOHBIX JEeHCTBUI.

2. Cchopmuposannocms npeomemuvix 3HAHUIL U CROCODO0E Oelicmeuil, IPOSBIISIIONIASCS B YMEHUHN PACKPBITh COJEpKaHue paboThI,
IrpaMOTHO U OOOCHOBaHHO B COOTBETCTBUHU C paccMaTpUBaeMoM MpoOJIEeMON/TEMOI MCIONb30BaTh MUMEIOLINECS 3HAHUS U CIIOCOOBI
NEUCTBUM.

3. Cpopmuposannocmo pecyaamugHbvix 0eiicmeuil, IPOSIBIAIOIAACA B YMEHUN CAMOCTOATEIBHO IJIAHUPOBATh U YIPABISATH CBOEH
MO3HABATEJIbHON N1€ATEIbHOCTBIO BO BPEMEHHU, HCIOJIb30BaTh PECYpPCHBIE BO3MOXHOCTU JJISi JOCTHXKEHHUS LEJel, OCYIIECTBISAThH
BBIOOP KOHCTPYKTHBHBIX CTPATETUN B TPYIHBIX CUTYAIUAX.

4. Cpopmuposannocms KOMMYHUKAMUGHBIX OeUCMEUIL, TIPOSIBIIAIONIASCS B YMEHUHU SCHO M3J0KUTh U OQOPMHUTH BBITIOJHEHHYIO
paboTy, MPeACTaBUTh €€ PE3yNIbTAThl, ApTyMEHTUPOBAHO OTBETUTH Ha BOTIPOCHI.

IIpumepHBIii OLEHOYHBIH JUCT NPOEKTHOM padoTsl yyamerocs OY

Kpurepuit YpoBeHb c(hOpMHUPOBAHHOCTH HABBIKOB Ko:n-Bo 6amnos
IIPOEKTHOH 1€ATENBHOCTH

CamocrosiTenpHOE MPUOOPETEHNE Ba3oBslii- PaboTa B 11€710M CBUIETENHCTBYET O CITOCOOHOCTH CaMOCTOSITEIHHO C OMopoii Ha | 1
3HAHUU U pelIeHue npooiem MOMOIIb PYKOBOJUTEINS CTAaBUTh MPOOJIeMy U HAXOJUTh MyTH e€ pemieHus. B xonae paboTs
HaJl MPOEKTOM MPOJIEMOHCTPUPOBAHA CITIOCOOHOCTh MPHOOPETATh HOBBIE 3HAHUS, JOCTUTATh
6osee rIy0OKOT0 MOHMMAaHUS U3yYEHHOTO.




IToBbimenHbIii- Pabota B 1EIOM CBHUAETEIBCTBYET O CIHOCOOHOCTH CaMOCTOSITEIbHO
CTaBUTh MNpoOJIEeMy M HaXOoAuTh NyTH e€ pemeHus. B xome paboTel HaJx MPOEKTOM
IIPOJAEMOHCTPUPOBAHO CBOOOJHOE BJIAJCHHE JIOTMYECKHMMM OIEpalUsMHU, HaBbIKAMU
KPUTHYECKOTO MBIIUICHUS,, YMEHHE CaMOCTOSTEIbHO MBICIHUTH, (DOPMYIHUPOBATH BBIBOJIBL,
00OCHOBBIBAaTh M PEATU3OBBIBATH NPHUHIATOE pEIIEHHE. Y4YalluMcs HPOAEMOHCTPUPOBaHA
CIOCOOHOCTH Ha ATOH OCHOBE PpHOOpETaTh HOBBIE 3HAHUS W/UJIM OCBAMBATH HOBBIE CIIOCOOBI
NeWcTBUH, JocTUraTh 0ojiee riy00KOro HOHUMaHUs IPOOJIeMbl

IloBbllleHHBIH BBICOKHIT - Pabora B 1€JIOM CBHUIIETEIBCTBYET O CIIOCOOHOCTH
CaMOCTOSITENILHO CTaBUTh MPOOJIEMy M HaXOIuTh MyTH e€ pemieHus. B xome paGoTel Han
MIPOCKTOM  IMPOJEMOHCTPUPOBAHO CBOOOJHOE BIIAJICHUE JIOTHUYECKUMHU OIEpaIlUsiIMH,
HABBIKAMHU KPUTHYECKOTO MBILIUICHUS, YMEHHUE CAMOCTOATEIBHO MBICIUTD, (HOPMYIUPOBATH
BBIBO/IbI, 00OCHOBBIBATH, PEATU30BBIBATH U

3HaHue peaMeTa

Ba3oBblii - [IpogeMoOHCTpHpPOBaHO TOHMMAHUE COICPIKAHMS BHITIOTHEHHOM paboTh. B
paboTe U B OTBETax Ha BOMPOCHI MO COJIEPKAHUIO pabOThI OTCYTCTBYIOT IpyOble OIIMOKH.

IoBbimennblii- [IpogemMoHcTprpoBaHo cBOOOAHOE BiIaJEeHUE IPEAMETOM MPOEKTHOM
aesTenbHOCTH. OMUOKN OTCYTCTBYIOT. I paMOTHO 1 0OOCHOBAHHO B COOTBETCTBHHU C
paccMaTpuBaeMoit Mpo0IeMoi(TeMOi) HCIOIB30Bal UMEIOLIHECs 3HAHUS U CIIOCOOBI
JEUCTBHMN.

IoBbimeHHbIN BbICOKHH - [IpogeMoHCTprpOBaHO CBOOOIHOE BIIaJICHUE NTPEAMETOM
MPOEKTHOM JieATeNIbHOCTH. OMMOKN OTCYTCTBYIOT. ABTOP IIPOIEMOHCTPUPOBAI IITyOOKHe
3HaHM, BBIXOAIIME 38 PAMKHU HIKOJIBHOU IIPOTPaMMBI.

PerynsatuBHble nencTBus

ba3oBblii- HpOI[CMOHCTpI/IpOBaHLI HAaBLIKU OIIPECACICHUA TEMbI U IIJNIAHUPOBAHUA pa6OTBI.
PabGoTa AOBCJACHA 1O KOHIIA U MPCACTAaBJICHA KOMUCCHUHN; HEKOTOPBIC 3TAIIbI BBIITOJIHAINCH
oA KOHTPOJICEM U IPHU NOAACPIKKE PYKOBOAUTCIIA. HpI/I OTOM HPOABIIAOTCA OTACIILHBIC
OJICMCHTBI CAMOOILICHKHU U CAMOKOHTPOJIA 06yqafomer00ﬂ.

IMoBbImeHHBII- PaboTa caMOCTOSATENHHO CIUTAHUPOBAHA U TIOCIIEOBATENHHO PeaTn30BaHa,
CBOEBPEMEHHO MPOM/IEHBI BCE HEOOXOIUMBIE ATAIbl 0OCYKICHUS U TIPEICTABICHHUS.
KonTtponb 1 KoppeKius OCyIIEeCTBISIIUCH CAMOCTOSITENBHO.




IToBbIIeHHBIH BbICOKMIT - PaboTa caMOCTOATENBHO CIIJIAHUPOBAHA U MOCJIEI0BATEIBHO
peann3oBaHa. ABTOp NPOJAEMOHCTPUPOBAT YMEHHUE YIIPABIISTh CBOEH MO3HABATEIbHOU
JEATEIIBHOCTBIO BO BDEMEHH, HCIIOJIB30BATh PECYPCHBIE BO3MOKHOCTH JUIsl JOCTHKECHUS
1eJei, OCYIIECTBIATh BEIOOP KOHCTPYKTHBHBIX CTPATETHH B TPYAHBIX cuTyauusx. KoHTpoiab
1 KOPPEKLHUA OCYIIECTBISINCh CAMOCTOSATEIBHO

KomMmyHnukanus

Ba3zoBbslii - [IpogemMoHCTprpOBaHbI HABBIKK O(OPMIICHHS POSKTHOW PadOTHI U
MIOSICHUTEJIbHOM 3alMCKH, & TAKXK€E IMOATOTOBKH IMPOCTOM Mpe3eHTauuu. ABTOp OTBEYaeT Ha
BOIIPOCHI

IoBbimenublii- Tema sicHo onpenenena u noscHeHa. TekcT/cooliieHre XopoIio
CTPYKTYpUpOBaHbl. Bce MbICIIN BbIpaXeHbI SICHO, JJIOTMYHO, I10CJIE0BATEIbHO,
apryMeHTupoBaHo. PaboTa/cooliiieHe BbI3bIBAET HEKOTOPBIN HHTEpEC. ABTOP CBOOOHO
OTBEYAET HAa BOIIPOCHL.

IToBbImIeHHBIH BbICOKMIi - Tema siCHO ompejienieHa 1 MmosicHeHa. TeKCT/coo0I1eHrne XOpOLIo
CTPYKTYPUPOBaHbI. Bce MBICIN BBIPaKEHBI SICHO, IOTUYHO, ITOCIEA0BATENIBHO,
apryMEeHTHpOBaHO. ABTOD BJajieeT KyJIbTypoil oO1ieHus ¢ aynutopuei. Pabora/coobmenue
BBI3BIBAET OOJIBIIION UHTEPEC. ABTOP CBOOOTHO M apTyMEHTHPOBAHO OTBEYAET Ha BOTIPOCHI.

KpI/ITepI/II/I BBICTABJICHUS OTMETKHU: 4-6 OaioB — «YHAOBJICTBOPUTCIIBHO»

7-9 6aIoB — «XOPOIIOY,
10-120a10B — «OTIIAYHOY.
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