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1. HACIIOPT PABOYEHW NPOI'PAMMBI YYEBHOUW JVUCLHUIIINHBI
OVY/]1.10. Xumus

1.1. O6n1acTh npuMeHeHus1 padoyeii NporpamMmel

PaGouas mporpamma y4eOHOI JUCHMIUIMHBI SBJISETCS YaCThIO MPOrPaMMBbI MOATOTOBKHU
CIEIUATIMCTOB cpenHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpemnero oOuiero oOpa3oBaHus
u ®I'OC CIIO no cnennanbHOoCcTH 43.02.15 TloBapckoe 1 KOHAUTEPCKOE [1€J10.

PaGouas nmporpamma yuyeOHON TUCIUIUIMHBI MOXKET OBITh MCIIOJIb30BaHa MPENOAaBaTeNIIMU
JUIA OCYILECTBIIEHUsI 0011e00pa30BaTeIbHOM MOArOTOBKU CIELHUATNCTOB CPEJIHETO 3BEHA
€CTECTBEHHOHAYYHOI'O MPOQUIIS.

1.2. Mecro Yy4yeOHOWl AUCHMIUIMHBI B CTPYKType MPOrpaMmbl MOATOTOBKH
CIEIUATUCTOB CPeIHEr0 3BEHA :

JlucuuruiiHa ~ BXOAUT B OOIIEOOpa3oBaTeNbHBIA  IMKI W OTHOCHUTCA K
0011e00pa30BaTEIIbHBIM YUCOHBIM JUCIMILUIMHAM MPOPUITHHBIA YPOBEHb.

1.3. lesu u 3agauM y4eOHOH JUCUMILIMHBI — TPeOOBAHUS K Pe3yJibTaTaM OCBOEHMS
yueOHOl TUCHUIJINHBI:

CopepxaHue mporpaMMbl « XUMUsD» HAPABIICHO Ha JOCTHKCHHE CICAYIONIUX IICIICH:

* (opmupoBaHrWe y OOy4arOUUXCS YMEHHUS OIICHHUBATh 3HAYUMOCTh XHMHYECKOTO
3HAHMUSA I Ka)KIOr0 YeJIOBEKa;

* (hopmupoBaHue y 00yJarOIIUXCs IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMHUU B
CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHpA; YMEHHS OOBACHSITH
O0OBEKTBl M TMPOIECCHl OKPYXKAIOMICH MEeWCTBUTEIBLHOCTH: MPHUPOIHON, COLMUAIBHOM,
KyJIbTYPHOU, TEXHUYECKON CPebl, — MCIOJb3YS JJIs 3TOTO XMMUYECKUE 3HAHUS,

* pa3BuUTHE Yy OOydYalOlmUXCS YyMEHUH pa3nudaTh (akThl M OILICGHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJBI, BHJIETh MX CBS3b C KPUTEPHUSMH OLIGHOK M CBSI3b KPUTEPHEB C
OTIpEICTICHHON CHCTEMOW IIEHHOCTEH, (GopMyIHpoBaTh M 0OOCHOBBIBATH COOCTBEHHYIO
ITO3UIIUIO;

* IproOpeTeHHnEe OOYYAIOIIMMHUCS OIBITa Pa3sHOOOpa3HOW NEATEbHOCTH, TO3HAHUS U
CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, HWMCIOIINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IUYHBIX BHUIOB JACATEIHHOCTH (HABBIKOB pEIICHUS MPOOIeM, NMPHHATHS PpEUICHUMH,
MOMCKa, aHain3a M o0paboTKM WHGOpPMAIMH, KOMMYHHKATHBHBIX HABBIKOB, HABHIKOB
W3MEPECHHUH, COTPYAHHUYECTBA, OE30IIaCHOTO OOpaIleHHs C BEIECTBAMH B TIOBCETHEBHOU
JKU3ZHN).

OcBoenne conepkanust ydeOnor mucrumamael OY][.10. Xwumusa obecrneunBaeT
JTOCTHKEHHE 00yJarONTUMHUCS CIICIYIONIUX Pe3yabTaToOB:

* TUYHOCMHDBIX .

— YyBCTBO TOPAOCTH M YBaXCHUS K HCTOPHM U JOCTHIKCHHSAM OTEYECTBEHHOM
XUMUYECKOW HAyKH, XHMHUYECKHM TIpaMOTHOE TIOBEJACHHE B TpodecCHoHAIBHOM
JESATEILHOCTH M B OBITY IIpU OOpalleHUH ¢ XUMUYCCKUMH BEIICCTBAMH, MaTepruajaMu 1
mporeccamu;

— FOTOBHOCTH K IMPOJIOHKCHUIO 00pa30BaHUs U IMOBBIIIEHNS KBAM(DUKAIINK B

M30paHHONW MPOQPECCHOHATBLHON AESITEILHOCTH W OOBEKTHMBHOE OCO3HAHWUE PpOJIU
XUMHYECKUX KOMIIETEHIIUH B 3TOM;

— YMEHHE UCTOJIb30BaTh JOCTIKEHUSI COBPEMEHHON XMMHYECKOW HAYKU U XHUMHUYECKHUX
TEXHOJIOTUH IS TIOBBIIIICHHUS] COOCTBEHHOTO MHTEIIEKTYJIbHOTO Pa3BUTHSI B BEIOpaHHOMN
npodeccuoHaNbHON JeSITEIbHOCTH;



* MemanpeomemHuix:

— HCII0JIb30BaHUE PA3IMYHBIX BUAOB [103HABATEIBHOM JIEATEILHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX Ollepaluil (IoCTaHOBKH 3a7auu, (POpMyIHMpPOBAHUS

TUIOTE3, aHaju3a W CUHTE3a, CPaBHEHMs, OOOOILIEHHS, CHUCTEMAaTH3allMM, BBIABICHUS
MIPUYMHHO-CJICJICTBEHHBIX CBS3€d, MOMCKAa aHAJIOroB, (OPMYJIUPOBAHUS BBIBOJOB) AJIS
pelIeHHUs] TOCTABJICHHOM 3a/layd, MPUMEHEHHE OCHOBHBIX METOJIOB I103HAHUSA
(HaOroIeHUS, HAYYHOTO SKCIIEPUMEHTA) VI U3YUYECHHSI PA3IIUYHBIX CTOPOH XUMUYECKUX
O00BEKTOB M TMPOLIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIMMOCTH CTAJIKMBAThCA B
npodeccuoHanbHOU chepe;

— HCII0JIb30BAaHUE PA3IMYHBIX UICTOYHUKOB JJIs MTOJIyYEHHUS] XUMHYECKON

uH(pOpMaLMK, YMEHUE OLIEHUTD €€ JOCTOBEPHOCTh JJISl JJOCTUKEHHUS XOPOLIUX
pe3yapTaToB B npodeccuoHanbHOl cdepe.

* NPEOMEMHBIX:

- ¢(hopMUPOBAHHOCTH MPEJICTABJICHUI O MECTE XMMHUU B COBPEMEHHOW HAyUYHOW KapTHUHE
MUpa; MOHUMaHUE POJU XUMUU B (POPMHUPOBAHMM Kpyrozopa M (yHKIHOHAIbHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs] MPAKTUUYECKHX 3a]1aY;

- BJIQJICHHUE OCHOBONOJIAralOIIMMH XMMHUYECKUMH TOHSTHSIMH, TCOPUSMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE TIOJb30BAHME XHWMHUYECKOM TEpMHUHOJIOTHEH U
CHUMBOJIMKOM;

- BJAJICHHE OCHOBHBIMM METOJAMU HAyYHOI'O IMO3HAHMS, HCHOJIb3YEMBIMH B XUMUMU:
HaOJt0/IeHre, ONMCaHue, U3MEPEHUEe, SKCIEPUMEHT; yMeHHe 00pabaThiBaTh, OOBICHITH
pE3yNbTAaThl NPOBEJIEHHBIX OINBITOB W JAENaTh BBIBOJbI;, FOTOBHOCTh U CIHOCOOHOCTH
IPUMEHSATHh METO/IbI IO3HAHUS MPU PEUICHUH ITPAKTUYECKUX 3a/a4;

- cOPMUPOBAHHOCTH YMEHHMS 1aBATh KOJMYECTBEHHBIE OLICHKH U MPOBOJUTH PACUETHI 110
XUMHUYECKUM (OpMyJiaM U YPaBHEHUSIM;

- BJaJICHUE TpaBWIaMU TEXHUKM O€30MaCHOCTU NPHU HCIOJNb30BAHUU XUMHYECKUX
BEILIECTB;

- c(hOpMHpPOBAaHHOCTh COOCTBEHHOH TO3UIMM [0 OTHOUICHUI0 K XHUMHYECKOU
uHbOpMaIIKH, MOJTy4aeMOl U3 Pa3HbIX UCTOYHUKOB.

JINYHOCTHBIX Pe3y/IbTAaTOB MPOrPaMMbl BOCTIMTAHUA:

JIP 7 Oco3Hamouuii NPUOPUTETHYIO IIEHHOCTh JIMYHOCTHM YEJIOBEKA; YBa)KaIOIIMi
COOCTBEHHYIO M YYXXYH YHUKAJIbHOCTh B Pa3IMUHBIX CHUTYyallUsX, BO BceX (opmax U
BHUJIaX JESATEIbHOCTH.

JIP 9 Cobmnronaroniuii 1 mponaranupyonuil mpaBuiia 310poBoro u 6e3onacHoro oopasa
KHU3HU, CIIOPTa; MPEAYNPEKIAIONINN THO0 MPEOOIEBAIOIINN 3aBUCUMOCTH OT aJIKOTOJIs,
Tabaka, TICUXOAKTHBHBIX BEHIECTB, a3apTHbIX urp u TJA. CoxpaHSOmun
MICUXOJOTUYECKYI0 YCTOMYMBOCTh B CHTYaTUBHO CIIOXKHBIX WJIH CTPEMHUTENBHO
MEHSIIOLIUXCS CUTYalUsIX.

1.4. Koim4ecTBO 4acOB HA OCBOEHHE NMPOrPaMMbl Y4eOHON JUCHUILINHBI .

O0BéM 0Opa3zoBaTenbHON Harpysku oOyuatomierocs 138 qacos, B TOM yucie:

KOHCYJIbTallUU 6 4acos.



2. CTPYKTYPA U COAEPXKAHUE YYEFHOM JUCIUILINHBI

2.1. O0bem yyeOHOM AMCUMIIMHBI U BUABI Y4eOHOI padoThl

Buj y4yeoHoii padoThI Oovem uacos

Harpy3ka Bo B3auMo/IeificTBHH € MpernoaaBareiem 136
Bcero yueOHbIX 3aHATHI 124

B TOM YHCJIE:

TEOPETUYECKOT0 00yUeHHUs 94
MPAKTUYECKUE 3aHATUS 30
KOHCYJIbTAIMHU 6
[IpomexyTouHas arrectanus B hpopMe IK3aMeHa 6




2.2. TemaTu4ecKuil IVIaH U coAep:kaHue ydeOHoH aucuumiinabl XUMUA

HaumeHnoBaHnue paziesoB u TeMm Conepxanne ydeOHOro MarepuaJia, JadoparopHble paGorbl M mnpakTudeckue | O0beM YpoBenb
3aHAATHSA, CAMOCTOSITeIbHAS padoTa o0yyarommxcst 4acoB OCBOECHHS
Pasnen 1. Opranuyeckasi Xumust 64
Tema 1.1. IIpeamer oprannyeckoii | Conep:xanue yueOHOro MmarepuaJa: 8
XHMHH. Teopus CTpo€HHs | [IpeqmeT opranuyveckoit xumuu. [loHsTre 06 opraHnYecKoM BEUIECTBE U OPraHUYECKOH | 2 1
OPraHM4YeCKHX COeTMHEHHH. xumun. KpaTknii Oo4epk HMCTOpUHM pa3BUTHS OPraHMYECKOM XUMHH. Burtammsm u ero
KpyuieHrue. OcoOeHHOCTH CTPOEHUSI OpraHu4ecKuX coequHeHnit. Kpyrosopot yrieposa B
MIpUPOJIE.

Teopusi cTpoeHusi opraHu4yeckux coeguHeHuin A.M.byriaepoBa. Ilpenmocsuiku
co3faHusl Teopun cTpoeHus. OCHOBHBIE IOJIOKEHHsI Teopuu cTpoeHus A.M.byrneposa.
XUMUYECKOE CTPOEHHME M CBOHCTBAa opraHuueckux BemniecTB. [loHsitne 06 m3zomepuu.
Crioco6bl 0TOOpakeHUs CTPOEHMSI MOJEKYIbl ((popMynbl, MoJenu). 3HaYeHHE TEeOopUu
A.M.BytnepoBa [yisl pa3BUTHS OPraHUYECKO XUMHUHM U XUMUYECKUX MPOTHO30B.
CrpoeHune aroma yriepoga. DJEKTPOHHOE OONako W OpOUTanmb, S- M P-OpOHTAIIH.
DNEeKTpOHHBIE U 3NEKTPOHHO-Tpaduyeckue (HopMylnbl aToMa yrjiepoja B OCHOBHOM U
BO30Y)XJIEHHOM cOCTOsIHUAX. KoBajeHTHass XMMHUUYEcKas CBS3b U €€ KIacCH(pHUKAIUS IO
criocoOy mepekphIBaHusl opouTaneit (o- u m-csa3u). [lonsarue rubpuauzanuu. Pa3nmanbie
THUIIBI THOpUIU3AMK B (hOpMa aTOMHBIX OpOUTaIeH, B3aMMHOE OTTAJIKUBAaHUE THOPHTHBIX
opOuTanel U UX PacroyIoKEHUE B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEPTUU.
l'eomerpust Mojexkyn BemecTB, OOpa30BaHHBIX AaTOMaMU yIVIEpPOAAa B  Pa3IMYHBIX
COCTOSITHUSIX TUOPUAM3AIIIH.

Kaaccupukanusi oprannyeckux coequHenuii. Kimaccudukamus opraHnueckux BeImecTs | 2
B 3aBHCHMOCTU OT CTpO€HHUs yriepoaHod uenu. [loHsTHe (QyHKIMOHATBLHOI TpYMIIHI.
Knaccudukarms opraHnueckux BEIIECTB M0 TUITY (YHKIUOHAIBHON TPYIIIBI

OCHOBbI HOMEHKJIATYPbl OPraHUYeCKMX BellecTB. [pUBUAIbHBIE HAa3BaHUS.
PaunonanbHas HOMEHKJaTypa Kak IpeamecTBeHHHNa HomeHkiatypsl [UPAC.
Homenknarypa  IUPAC: npunnunbsl  00pa3oBaHUS  HA3BaHWW,  CTapIIMHCTBO
(YHKIMOHANBHBIX TIpYII, UX oOo3HayeHue B npedukcax u cypdukcax HazBaHHUH
OpraHMYECKHX BEIIECTB.

Tunbl XMMHMYECKHMX CBsi3eil B OPraHMYeCKHX COCJUHEHHUSIX M  CHOCOOBI HX




pa3pbiBa.Kinaccudukanys KOBaJCHTHBIX CBSI3€H MO AMEKTPOOTPULIATETIHHOCTH CBSI3aHHBIX
aTOMOB, criocoOy MepeKpbIBaHUs OpOuTaeil, KpaTHOCTH, MeXaHu3MYy oOpa3oBaHus. CBs3b
MPUPOABl XUMUYECKOM CBSA3M C THUIIOM KPUCTAUIMYECKOM PEIIETKH BELIECTBA MU €ro
¢u3nyeckuMu CBOMCcTBaMHU. Pa3pblB XMMHYECKOW CBSI3W Kak Ipolecc, OOpaTHbIA ee
oOpazoBaHuio. [oMonUTHYECKUH U  TETEPONIMTUYECKUN  pPa3pbIBbl  CBsI3€H, HX
COINOCTAaBJIEHUE ¢ OOMEHHBIM U JOHOPHO-AKLENTOPHBIM MEXaHU3MaMH UX O0Opa3oBaHMsL.
[TonsiTne cBOOOAHOTO pajyKaia, HyKIeO(GpUIbHON U ANMEKTPO(DUIBHONW YaCTUIIBI

Knaccupukauus peakuuii B opranudeckoid xumuu. [loHsaTHE O TMIIAX U MEXaHU3MAaX
peakuuii B oprannyeckoid xumuu. Cyodcrpar u peareHT. Kiaccubukanus peaxnuii 1o
W3MEHEHHI0O B CTpPYKType cyOcTpara (IpUCOeIUHEHHUE, OTIIEIUVIeHHe, 3aMelleHHe,
n3oMepu3alys) U TUIY peareHTa (paauKaibHble, HYKICO(QWIbHbIE, 3JIEKTPO(QUIbHbIE).
Peaxknun npucoenunenus (AN, AE), snmumunupoBanus (E), 3amemenus (SR, SN, SE),
nzomMepuzalu. Pa3HOBUIHOCTH  peakuuid  KaXJIOoro  TUMA: THAPUPOBAHHE WU
NeTUIpUpoBaHue, raJoreHMpOBaHUE U JETalIOreHUPOBAaHKE, THApaTalus U AeTUapaTalus,
TUIPOTaIOreHUPOBaHHE u JETUIpOraJoreHupoBaHue, MOJIUMEPU3ALHS u
TMIOJIMKOHIEH AU, IeperpynnupoBka. OcoOEHHOCTH OKHCIUTENBHO-BOCCTAHOBUTEIbHBIX
peaKuuii B Opra-HU4ECKON XUMHUH.

CoBpeMeHHBIE MPEICTABJICHUS O XHMHYECKOM CTPOCHMH  OPraHHYeCcKHX
BenlecTB.OCHOBHbIC HampaBJi€HUs pa3BuUTUd Teopun crpoeHus A.M.bymieposa.
N3omepus opraHM4ecKkux BellecTB U €€ BUIbl. CTPYKTypHas M30MEpHUs: MEXKKIAcCOBasl,
YIJIEPOAHOTO CKeJeTa, TOJOXKEHUS KpaTHOW CBSI3W W (DYHKIHMOHAIBHOW TPYIIIBL.
[IpocTpancTBeHHass ~ uM30MepusA:  reoMerpuyeckas W onrtudeckas.  [lonArue
ACUMMETPHUUYECKOTO LIeHTpa. buosornueckoe 3HaueHne ONTHYECKON n3oMepun. B3aumuoe
BJIMSIHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEHIECTB. DIEKTPOHHbIE AP HEKThl aTOMOB U
aTOMHBIX TPYII B OpPraHUYeCKUX MoJsieKynax. MHIyKIHMOHHBIN 2P QeKT, TOI0KUTETbHBINA
U OTPHIIATENIbHBIN, ero 0coO0eHHOCTH. Me3zomepHblid dpdekT (3ddexT conpskeHus), ero
O0COOCHHOCTH.

JlabopaTopHblii onbIT : M3roToBiieHre Moenei MoneKyll —IIpeICTaBUTENEeH pa3InYHbIX
KJIACCOB OPraHUYECKUX COCAMHEHUH.

IIpakTnueckas padora: OOHapykeHUe YyIepoa U BOJOPOJAa B OpPraHMYECKOM
coenunenuu. OOHapyxeHue rajnoreHoB (mpooa beiinpinTeiina).

Tema 1.2.
YIJIeBOAOPOAbI

IlpenenbHble

Conep:xanue y4e0HOro MaTepuasa:

T'omonornyeckuii psan aaxanos. [lonsrtue o0 yreBogopoaax. OcoOEHHOCTH CTPOEHHS
IPEIEIIBHBIX YIIIEBOJOPOAOB. AJIKaHbI KaK MPEACTABUTENN IPEAEIBHBIX YITIEBOIOPOJIOB.




OJNEKTPOHHOE M NIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI METaHa W JPYTruX ajKaHOB.
T'omonornueckuii psa U u3omepus napaguuoB. HopmansHoe U pa3BeTBICHHOE CTPOCHUE
ymiepoaHoi uend. HoMeHknaTypa ajikaHOB M QKWIBHBIX 3aMecTuTenei. Pu3ndeckue
CBOICTBA aJKaHOB. AJIKaHbI B IPUPOJIE.

XumuYeckHe CBOIicTBa ajkaHoB. Peaknuu Sgr-Tuna: rajoreHupoBaHue (paOoTbl
H.H.CemenoBa), nHutpoBanue no KonoBanoBy. MexaHu3M peakuuu XJIOPUPOBAHUS
ankaHOB. Peakumm nermapupoBaHus, TOPEHHMs], KaTAIUTHYECKOIO OKHCIICHHS aJIKaHOB.
Kpexunr ankaHoB, pa3jdyHble BUIbl KPEKWHIA, NPUMEHEHUE B IPOMBIIUIEHHOCTH.
[Inponns u KOHBEpCHs MeTaHa, U30MepU3alHs AIKaHOB.

IIpumenenne u cnoco0bl MoOJMy4YeHUs: ajkaHoB. OOMacTM NPUMEHEHHUS aJKaHOB.
[TpompbltneHHBIE CTTOCOOBI MOJYUCHHS AJIKAHOB: TIOJyYE€HUE W3 MPUPOJIHBIX UCTOYHUKOB,
KpEKUHI TapaduHOB, TMOIYy4Y€HHE CHUHTETHMYECKOoro OeH3uHa, rasudukanus yris,
ruipupoBaHue ankaHoB. JlabopaTtopHele crocoObl MOMyYeHMs ajJKaHOB: CHMHTE3 Bropiia,
nexapOOKCHIIMPOBaHUE, THIPOJIN3 KapOuia aTtoOMUHUS

Hukgoankanpl. [oMonorudeckuii psa W HOMEHKIATypa ITUKIOAIKAHOB, WX 0O0MmIas
¢dopmyna. [lonsiTue o HampspkeHUH IUKiIa. VM3omMepusi 1MKIOAIKaHOB: MEXKKJIACCOBasd,
yIJIEpPOJHOTO  CKeyera, reoMmerpuueckas. I[lomydenne u  ¢usnueckue CBOICTBa
[UKJIOAKAHOB.  XUMHYECKHE CBOWCTBa  IUKIoalkaHoB. Cmemnuduka  CBOWCTB
LUKJIOAJIKAHOB C MaJIbIM pa3MepoM ILMKJIa. Peakuuy nmpuCOeIUHEHHsS W PaJuKaIbHOIO
3aMelIeHUs.

JlaGopaTopHble onbIThI: 3roToBIeHNE MOJIEIEH MOJIEKY/ aJIKaHOB U TaJIOT€HAIKAHOB.
Nsrotosnenue mapaduHUpOBAHHOM OyMaru, UCIBITAHWE €€ CBOWCTB: OTHOIICHUS K BOJIE U
xupam.OOHapyKeHHE BOJbI, CaKHU, YITIEKUCIIOTO Ta3a B MPOJYKTaX TOPEHUs CBEUH.

IIpakTnyeckass paodora: IlosydeHne MeTaHa W U3Y4YEHUE €ro CBOMCTB: TOpPEHMS,
OTHOIIICHUS K OpPOMHOM BOJI€ M pacTBOPY MepMaHraHaTa Kajusl.

Tema 1.3. ITUJIEeHOBLIE
JAHEHOBBIE YIJI€BOA0POIbI

Hu

Coneprkanune y4eOHOro MmarepuaJa

TI'omoJsioruyeckuii psil aJKEHOB. OJIEKTPOHHOE€ M IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY/bl ATUJICHA W aJKeHOB. [omMoyoruueckuil psg u obmas ¢GopMmyna aiKeHOB.
W3omepust  STUIECHOBBIX  YIIEBOJOPOAOB: MEXKKJIACCOBAas, YIIEPOJHOIO  CKEJETa,
HOJIOXKEHUS] KpaTHOH cBsA3H, reomeTpudeckas. OCOOEHHOCTH HOMEHKJIATYyphl ATUICHOBBIX
YIJIEBOAOPOAOB, HA3BaHUS BAXKHEUIINX PaguKanoB. PU3HUECKHUEe CBOMCTBA aJIKEHOB

XuMHnyeckHe CBOCTBA aJKEHOB. DJIEKTPOPUIBHBIN XapakTep peakiHii, CKIOHHOCTb K
peakuysaM IIPUCOCIUHEHUs, OKUCIEHUs, noauMepu3auny. [Ipasuno MapkoBHUKOBA U €ro
SNEKTPOHHOE 00OCHOBaHMe. Peaknuu rajoreHUpoBaHMs, T'MIPOTaJlOreHUPOBAHMUS,




rujparauuy, rugpupoBaHus. Mexanusm  Ag-peakuuid. [loHarue o0  peakuusx
nojauMepusauny. lopenne ankeHoB. Peakiiny OKUCIIEHUS B MATKHX U )KECTKUX YCIOBHSX.
Peakumst Barnepa u ee 3HaueHHWe i OOHApPYKEHHS HEIPEICIBbHBIX YIIIEBOJIOPOIOB,
TIOJTy4ECHMS TTIMKOJIECH.

IIpuMeHeHune u cOCOOBI MOJYUYEHUSI AJTKEHOB. Vcronb30BaHNe BHICOKON PEaKITMOHHOU
CIIOCOOHOCTH QJIKCHOB B XMMHYECKOW MPOMBINUICHHOCTH. [I[puMeHeHne THiieHa U Mpo-
nuseHa. [IpomblineHHbie CrocoObl TOMyYeHUs ajJkeHOB. Peakuuu neruapupoBaHus U
KpPEKUHTA akeHOB. JJabopaTtopHbIe CrIOCOOBI MOTyYSHUS AIKEHOB

Aaxkaauensl. [loHatue u knaccuukanus JUEHOBBIX YIIIEBOJOPOJIOB MO B3aUMHOMY pac-
MOJIO)KEHUIO  KpaTHBIX cBsized B Mosekyae. (OCOOEHHOCTH  JJIEKTPOHHOIO H
MPOCTPAHCTBEHHOTO CTPOCHHUS COMPSDKCHHBIX JUEHOB. [loHSATHE O 7->IEKTPOHHOM
cucteme. HoMeHkarypa TueHOBBIX yIeBOA0poa0B. OCOOEHHOCTH XUMHYECKUX CBOMCTB
CONPSDKEHHBIX JUEHOB KaK CIEACTBHE HX OJIEKTPOHHOro cTpoeHus. Peakmuum 1,4-
npucoenuaerus.  [lomumepusamuss  aueHoB.  CrocoObl  MOMYYEHHS  JHUCHOBBIX
yriieBoiopoaoB: pabotsl C.B.JIebeneBa, neruaprupoBanue aIkaHOB

OcCHOBHBbIC TOHATHSA XMMHHM BbICOKOMOJIEKYJISIPHBIX COeIMHEHMH (HA mnpumMmepe
NPOAYKTOB MOJUMEPHU3AIHN AJKEHOB, AJKAJHEHOB U MX TIaJIOreHINPOU3BOIHBIX).
MonoMmep,oJIuMep, peaxius MOJMMEpPU3AIiK, CTENEeHb MOJMMEpPU3AIuU, CTPYKTYpHOE
3BE€HO. THUIBI NOJMMEpPHBIX LENEel: JMHEWHbIE, pa3BETBICHHbIC, clMThie. [loHATHE O
CTEpEeOoperyisipHbIX mnonumepax. IlonmuMepsl TepMOINIAaCTUYHBIE M TEPMOPEAKTHUBHBIC.
[IpencraBnenne o miactMaccax M anmactomepax. [loaudTHIIEH BBICOKOTO M HHU3KOTO
JaBlieHHs, ero cBoiictBa W  npumeHenwe. Karammzaropsr  [lumiepa—Harra.
[TonumnpornuieH, ero MpuMeHEHWe U CBOMCTBA. ['ajoreHcoaepKaIIe mouMepbl: Te(IIOoH,
nosmBuHWwIxiIopua. Kayuykm  HarypameHblii M cuHTernueckue.  Comoimmepbl
(OyramueHCTUPONIBHBIN KayuyK). Bynkanu3zaius kaydyka, pe3uHa U S00HHT.
JlabopaTopHuble onbIThbl: OOHapyKCHHE HENPEISIbHBIX COCAMHEHUH B KEPOCHHE,
ckunuaape. Pacno3HaBanue o6pa3ioB aJIKaHOB U AJIKEHOB

IIpakTnueckas padGora: I[lonydyeHue sSTHieHa neruaparanuell STHIOBOTO CIOUPTA H
U3yYEHUE ero CBOMCTB

Tema 1.4.
YIJIEBOIOPO/bI.

AIleTHJICHOBLIE

Conep:xanue yueOHOro marepmaja

T'omosioruyeckuii psiql  AJKHMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
alleTWJIeHa W JpyruxX ankuHoB. [omonormueckuit psim u obmas GopMmyna amKUHOB.
HomMmeHnknarypa aneTuneHoBBIX yIIIeBOJOPOAOB. M3oMepusi MexKiaccoBas, yrJiepOJIHOIO
CKEJIETa, OJI0-’KEHUS KPATHOM CBSI3H.
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XuMHYecKHe CBOWCTBA W NpPHMeHeHMe aJKHHOB. (OcoOeHHOCTH  peakiuil
IIPUCOENUHEHUS 110 TPOMHOW yruepon-yriuepoaHoi cesas3u. Peakuus Kydeposa. IIpasuio
MapkoBHUKOBa TNPUMEHUTENBHO K auerwieHaM. [loaBukHOCTH atomMa BOJOpOA
(kucnoTHble cBOWcTBa aJKUHOB). OKHCIIEHHE anKWHOB. Peaknus  3enMHCKOrO.
[IpumeHeHue aleTuIeHOBBIX YIIeBo0pooB. [lonmuBuHMIaLeTar.

[Tonyuenue ankunHoB. [lomyueHue aneruiaeHa NUPOIU30M METaHa U KapOUIHBIM METO/IOM.
JlabopaTopuas padora: V3roroBienue Mojesei MOJIeKyll alTKHHOB, X U30MEPOB

Tema 1.5. ApoMaTnueckue
yIJ1€BOIOPO/BI.

Conep:xanue yueOHOro Mmarepuaja

I'omostoruveckuii psix apeHoB. beH3osn kak ImpencraBuTenb apeHOB. Paseurue
MIpeJICTaBICHUNA 0 cTpoeHuu OeH3ona. CoBpeMeHHbIE MPEACTaBIECHUs 00 AIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuH OeH3osa. OOpa3oBaHHE apOMaTUYECKOW M-CHUCTEMBI.
lTomonorn OenHzona, WX HOMEHKiIarypa, obmas Qopmyna. Homenknarypa st
JM3aMEIIeHHbIX ~ MPOU3BOJAHBIX  O€H305a:  opmo-, Mema-, NApa-pacroyioKEeHue
3amecTtuTenerd. @u3n4ecKue CBOMCTBA aPEHOB.

Xumuyeckue cBoiicTBa apeHoB. [Ipumepbl peakuuil 3I€KTPOPUIBLHOTO 3aMEUICHHUS:
raJIOrTeHUPOBaHUs, alKwinpoBaHus (karamuzatopsl Ppunens—Kpadrea), HUTpoBaHUS,
cynbupoBanus. Peakuuu rHAPUpOBaHMS U TPUCOENMHEHHUS XJopa K OeH30Ty.
Oco0eHHOCTH XMMUYECKHX CBOMCTB TOMOJIOTOB OeH30ja. B3aumHoe BiusHUE aTOMOB Ha
IIpUMepe TOMOJIOTOB apeHOB. OpHEHTalMsl B PEAKUUAX AIEKTPOGUIBHOIO 3aMELICHMUS.
OpuentanTsl [ u Il pona.

IIpumenenne u mojy4enue apeHoB. [IpupoaHble HCTOUHUKH apOMATUYECKUX YITIEBOJO-
poJoB. ApoMaTH3aLus aJIKaHOB U IIMKJIOAJIKAHOB. AJIKMJIMpoBaHue OeH307a.

IlpakTuyeckass pabora: Ilomydyenne OeH3o0sa JEKapOOKCHIMPOBAHUEM OCH30HHOM
kucioThl. [loxyueHue u pac-cioeHne sMylbCUM OeH3oua ¢ Bojoi. OTHomeHne OeH301a K
OpPOMHO BOJIE M PACTBOPY IMIEPMAHTaHATA KaJIUs

KonTpoJuabHbie padoThl

Tema 1.6.IlpupoaHble MCTOYHMKHU
YIIEBOI0PO10B

Coneprkanune y4eOHOro Marepuaia

Hedrts. Haxoxnenue B mpupojse, coctaB U (U3MYECKHE CBOWCTBA He(PTH. TOIUIMBHO-
sHepreTuueckoe 3HaueHue Hedtu. [Ipombinnennas nepepaboTtka HedTu. Pextudukanus
He(TH, OCHOBHBIE (PpaKIIUU €€ pa3/IeieHHs], UX HCIoJIb30BaHue. BropuyHas nepepaboTka
HedTenpoaykToB. PexTudukaius Ma3yra npu yMeHbIICHHOM naBieHud. Kpekunr nedre-
npoaykToB. Pasnuunbie Bunbsl kpekunra, padotsl B.I.1llyxoBa. M3omepusanus ankaHoB.
ANKUIHpOBaHWE  HEMpEeAENbHBIX  YINIEBOAOPONOB. PudopMuHr HedTEnpoayKTOB.
KaudectBo aBTOMOOMIBEHOTO TOTIMBA. OKTAaHOBOE YHKCIIO.
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Ipuponubiii U mnomyTHblii HedTAHOH ra3pl. CpaBHEHHE COCTaBa NPUPOJHOIO U
IIOITYTHOTO I'a30B, UX IIPAKTHYECKOE UCIIOIb30BAHUE

Kamennblii yroab. OCHOBHbIE HAaNpaBiICHUS MCIOJIB30BAHUS KAMEHHOTO  YIVIS.
KokcoBanune KaMEHHOro ymid, BaXHEWIIME MPOAYKTBI 3STOTO MPOLECCa: KOKC,
KaMEHHOYTOJIbHasi CMOJIa, HajacMojibHas Boja. CoenuHeHWs, BbIACIAEMbIE U3
KaMEHHOYTOJIbBHOW cMOJIbL. [IpoIyKThI, IoTydyaeMble U3 HaJICMOJIbHON BOJIBI.
JlabopaTopuble onbIThbl: OrmnpenesieHHe HaTu4us HENPEISTbHBIX YIJIEBOJIOPOAOB B
OCH3HMHE U KEPOCHHE

Tema 1.7.
COCTUHECHUA

FI/[)]pOKCI/L]'II)HI)Ie

Conep:xanue yueOHOro marepuaja

Crpoenne u kJaaccupukauusa cnuproB. Kriaccuukanuss cnuproB 1O  TUIY
YIJIEBOJOPOAHOTO pajivKajia, YHCIy THAPOKCUIBHBIX TPYNNl W TUIy aToMa YyIiepoja,
CBSI3aHHOTO C THAPOKCHIIBHOM TPYIION. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
TUAPOKCWIBHOM Tpynnbl. BiusHue cTpoeHus cnuproB Ha HUX (PU3HUECKHE CBOMCTBA.
MesxmMornexynsipHasi BOAOPOHAs CBA3b. | OMONIOrMYeCKUi psJl peeabHbIX 0JHOATOMHBIX
cnupToB. M3oMepus 1 HOMEHKIIaTypa alKaHOB, X 001mas Gopmymna.

XumMHYeckHe CBOMcTBAa  cnMPTOB. PeakiMoHHas  CIOCOOHOCTh  MpeNebHBIX
OJIHOATOMHBIX cHupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpraHM4ecKuX U
HEOPraHMYECKUX coeauHeHud, coxepxkamux OH-rpynmy:  KHCIOT, OCHOBaHWIA,
aM(pOTEpHBIX COEIUHEHUHN (BOIbBI, CHMPTOB). Peakunu, NMOATBEp)KIaroIine KHCIOTHBIE
CBOMCTBa CHNUPTOB. Peaknuu 3aMelieHus TUAPOKCHIBHON Tpynmbl. MexXMoneKynsipHas
JEeTUApaTanis CHUPTOB, YCIOBHUS 00pa3oBaHUs MPOCTHIX 3(pupoB. CroxHbIE SHUPHI
HEOPraHWYeCKUX M OPraHMYECKHX KHC-JIOT, peakuuu stepucukanuu. OKHCIEHHE H
OKHUCJIMTEIBHOE JETUIPUPOBAHNE CIIUPTOB

Cnoco0bl mosryyeHust cmuproB. [Haponn3 rajgoreHajkaHoB. luaparaius ajKeHOB,
yCJIOBHS €€ NpoBeieHus. BoccTaHoBIeHNE KAPOOHMIBHBIX COEIMHEHUH

OTI[CJII)HI)IE NpEeaACTABUTC/IN AJTKAHOB. MeTaHOJ'I, €ro IMMPOMBINIJICHHOE IIOJIYYCHHE H
IMPUMEHCHUE B IIPOMBIIIJIICHHOCTH. buomornyeckoe HeﬁCTBHe MCTaHOJa. CHCHI/I(l)I/I‘IGCKI/IC
CIIOCOOBI MOJIYUCHHUA 3TUIJIOBOI'O CIIMPTA. Ddus3nonorudeckoe JeicTBUE dTaHoIa
MHoroaromMHblie CIIMPTHI. I/I30Mep1/1;1 U HOMCHKJIATypa HpeHCTaBHTeHCﬁ ABYyX- U TpEX
dTOMHBIX CIIMPTOB. OCO0OEHHOCTH XMMHMYECKHX CBOMCTB MHOIOATOMHBIX CIIMPTOB, HUX
Ka4y€CTBCHHOC 06Hapy>KeHHe. OTI[GJ'IBHBIG MNpCACTAaBUTCIIU: STHJICHITIMKOJIb, ITIMLCPUH,
CIIOCOOBI UX MOJIYUCHUS, IPAKTUYCCKOC IPUMCHCHHNC

denou 9J'IeKTpOHH06 U IPOCTPAaHCTBCHHOC CTPOCHUC q)CHOJ'Ia. BzanMHOEe BIMsHHE
ApoOMAaTUYICCKOIO KOJIbLIa U FPII[pOKCPIJ'IBHOﬁ T'pynIisl.

XHUMHUYECKHUE CBOMCTBA (beHOHa KakK (I)YHI(LII/I}I €T0 XUMHUYCCKOI'O CTPOCHUS. BpOMHpOBaHI/Ie
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(deHona (kayecTBEHHAs pPEaKIHs), HUTPOBaHWE (MUKPUHOBAs KHUCIIOTA, €€ CBOWCTBA H
npuMeHenue). OOpa3oBaHME OKpAIEHHBIX KOMILIeKcoB ¢ uoHoMm Fe®'. Ilpumenenue
¢denona. [Tonydenue heHosa B IPOMBIIIUICHHOCTH

JlabopaTopubie onbIThl: OOHApYXEHUE BOABI B a3€OTPOITHON CMECH BOJABI U ATHUIOBOTO
criypra.

IIpakTnueckas paGora: l3ydyenue pactBopuMOcTH crnuproB B Boje. OKHCIEeHUE
CHUPTOB PA3JIMYHOIO CTPOEHUSI XPOMOBOW CMECHIO.

Tema 1.8. Aabaeruabl ¥ KETOHBI.

Conep:xanue yueOHOro Mmarepuaja

I'omosiornyeckne psabl  ajJabJeruoB M KeToHOB. [loHsTHe 0 KapOOHUIIBHBIX
COCMHEHUSX. OIJIEKTPOHHOE CTpPOEHHE KapOOHWIbHOM rpymmbl. M3omepus wu
HOMEHKJIaTypa albJeTH0B U KeTOHOB. Dusnueckue CBOMCTBA KapOOHUIIBHBIX
COCAVHEHU .

XuMHYecKHe CBOHCTBa aJbJerHI0B M KeTOHOB. PeakimoHHas CcHocCOOHOCTb
KapOOHWJIbHBIX COEIMHEHUN. Peaknuy OKHMCIEHUs albIeTHU0B, KAYeCTBEHHbIE pEaKIUuu
Ha aJbJIETUIHYIO TpYIIILY. Peakuun MOJIMKOHICHCAIIUHU: oOpa3oBaHue
(henonohopmanbIeruIHbIX CMOJ.

IIpyMeHeHne M MoJIyYeHHe KapOOHWJIBHBIX cOelMHeHuil. [IpuMeHenue anpaerunioB u
KETOHOB B OBITY U MPOMBIIIJIEHHOCTH. AJIBJCTH/IBI M KETOHBI B pupoie (3GupHbIC Macia,
dbepomonnl). [lomydeHne  KapOOHWJIBHBIX  COCAMHCHHUH  OKUCIECHHUEM  CIHPTOB,
ryujipataliiel  ajiKuHOB, OKHCJICHHEM YIIeBOJOpoaoB. OTAenbHBIE MPEICTABUTEIN
aJbJIETUJI0B U KETOHOB, ClielU(UIECKUE CTIOCOOBI UX TOTYyYEHHS U CBONCTBA.
JlaGopaTopHble omnbIThbl: OKHCIEHHWE JTaHOJAa B H3TaHajdb pPACKAJICHHOW MEIHOU
npoBosiokoi. [lonydenue dhenonodopmanbIeruiHOro nojauMepa

IIpakTnyeckasi padora: l3ydyeHre BOCCTAaHOBUTENILHBIX CBOMCTB albJCTUIO0B: PEAKIIHS
«cepedpsHOTO 3epKajiay, BoccTaHoBieHue ruapokcuaa meau (1I).

Tema 1.9. KapOoHOBBI€ KHCJIOTHI U
UX IPOU3BOIHbIE

Coneprkanue y4eOHOro Marepuasia

TI'omosiornyeckuii psx npeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lonstue o
KapOOHOBBIX KHCJOTaX W HUX KIacCHPUKAIMI. OJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCUIIbHOW Tpynmbl. [oMonoruueckuil psj mpeaeiabHbIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, UX HOMEHKJATypa U H30Mepus. MexMOJIEKYyIIpHbIE BOJIOPOIHBIC
CBSI3M KapOOKCUJIBHBIX TPYII, UX BIUSHHUE HA (U3NYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.
XuMHn4yeckne CBOMCTBA KapOOHOBBIX KHCJIO0T. Peakiiny, WIUTIOCTPUPYIOIINE KUCITOTHBIE
CBOMCTBA M HX CpaBHEHHE CO CBOWCTBAMHU HEOpraHMYecKux KHUCIOT. OOpa3oBaHue
(YHKIMOHATIBHBIX  MPOM3BOJAHBIX KapOOHOBBIX KHCIOT. Peakmum  srepuduxamnum.
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AHTHIPUIBI KAPOOHOBBIX KHCIIOT, UX MOJTy4EHUE U IIPUMEHEHHE.

Cnoco0bl moJiyyeHUs1 KapOOHOBBIX KHCJIOT. OTaesibHbIe NPEACTABUTEIH H HX
3HayeHue. OOmme crocoObl MONYYEHUS: OKHCICHHE AallKaHOB, AJKEHOB, MEPBUYHBIX
CIIUPTOB, QJIBJETHJIOB. BaxHeimue mnpencTtaBuTenn KapOOHOBBIX  KHUCIOT, WX
Ouosnorudeckas pojb, crenupuyecKkue crocoObl MOJy4EHHs, CBOMCTBA U IPUMEHEHHUE
MYpPaBbUHOM, YKCYCHOM, NAJIBMUTUHOBOW M CT€APUHOBOM; AKPWJIOBOM M METAKPHIIOBOM;
0JIEMHOBOM, JIMHOJEBOH U JIMHOJEHOBOM; IIaBEJIEBON; OEH30MHON KUCIIOT.

Caoxnble 3¢uppl. CTpoeHHE U HOMEHKIATypa CIOXHBIX 3(QHUpPOB, MEXKKIACCOBas
U30MepHsi C KapOOHOBBIMH KHCIOTaMH. CrHocoObl TONy4eHUs CIOXKHBIX S(PHUPOB.
OO6paruMocTh peakuuu HTepuPuKaliid U (HAaKTOpbI, BIUSAIOMIME HA CMEIIECHUE
paBHOBecusi. OOpazoBaHue ClIOKHBIX onudpupoB. [lomustunentepedranar. JlaBcan kak
MPEACTAaBUTENh CHUHTETHYE-CKUX BOJIOKOH. XUMHYECKHE CBOMCTBA M MPUMEHEHHE
CIIOXKHBIX 3(UPOB

Kupbl. XKupbl kak cioxsble 3¢upbl munepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B
COCTaB HUPOB. 3aBHUCHUMOCTh KOHCHCTEHIMH >KMPOB OT HX COCTaBa. XHMHUYECKHE
CBOMCTBA XUPOB: THAPOJIN3, OMBUICHHE, THAPUPOBaHKE. bruomornueckas poyib )KUPOB, UX
WCTIOIB30BaHUE B OBITY M TIPOMBIIIJIEHHOCTH.

Coun kap6oHOBBIX KUCJIO0T. Mbuta. CriocoObl MosydyeHus: cojiei: B3auMOJAEHCTBHUE Kap-
OOHOBBIX KHCIOT C MeTa/llaMd, OCHOBHBIMH OKCHJAaMH, OCHOBaHHSIMH, COJISIMU;
MIEJIOYHOW THIIPOJIU3 CIOKHBIX A(UpPOB. XUMHUECKHE CBOWMCTBA COJieH KapOOHOBBIX
KHCIIOT: THUJPOJIN3, PEAKIMM HOHHOTO oOMeHa. Mbuia, CYIIHOCTh MOIOILIEro ACHCTBHSL.
OtHolIeHMEe MbUIa K JKecTkoil Bojae. CuHTetnueckue Moromue cpeactBa — CMC
(meTepreHTHl), UX MPEUMYIIECTBA M HETOCTATKH.

JlaGopaTopHbie onbIThbl: B3anMojelcTBUE pacTBOpa YKCYCHOW KHCIJIOTHI C MarHHeM,
OKcHIOM IuHKa, ruapokcunom xenesza (III), pactBopom kapOonaTta kanust U creapara
kanusi. O3HakoMJieHHEe ¢ oOpasnamu CIOKHBIX 3¢upoB.CpaBHEHHE MOIOLIMX CBONCTB
xo3aucTBeHHOro Mbu1a 1 CMC B )KeCTKOH BOJE.

IIpakTuyeckas padora: PacTBOpUMOCTb pa3IUYHBIX KapOOHOBBIX KHCJIOT B BOJE.
B3aumopeiictBue yKCycHOM KHUCIOTHI ¢ MeTauiamu. llonmydenue mzoammiioBoro s¢upa
YKCYCHOM KHUCIJIOTBHI.

Tema 1.10. YriaeBoanl

Conep:xanue yueOHOro marepmaja

Ilonsitue 00 yriueBogax. Knaccuduxauus yrineBonoB. MoHO-, AM- U TOJIMCAXapHBbI,
NPEICTaBUTENN KaXJO0W Tpynnbl YIIeBOAOB. buonornueckas ponib YIIEBOAOB, HX
3HAUEHHUE B KU3HU YEJI0BEKA U 00IIeCTBa.

Monocaxapuabl. CTpoeHHME M ONTHYECKas HM30Mepus  MoHocaxapuaoB. Mx
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KiIaccu(uKalyss MO YHCIy aTOMOB YyIjepoJa W MpHpPoJe KapOOHMUIBHOM TPYIIIBL.
®opmynel Guiiepa u Xeyopca a1 U300pakeHUsT MOJIEKYT MOHOcaxapuioB. OTHeceHue
MOHOCaxapuloB K D- u L-psany. Baxxnennue npeacTaBuTe i MOHO3.

I'moko3a, cTpoeHune ee MOJEKylIbl U (u3ndeckue cBoiictBa. Tayromepus. XuMHUECKUE
CBOMCTBA INIIOKO3BI: pEAKUUU [0 albJETHJAHON rpymne («cepeOpsHOoro 3epKajiay,
OKHCJICHHE a30THOH KHUCIIOTOM, rujpupoBaHue). Peakuuy miroko3bl KaK MHOTOATOMHOTO
croupra: B3auMoOJeiicTBHE DIOKO3bl ¢ TujapokcuaoM Meau (II) npu  xomHatHOM
TEMIEpaType U HarpeBaHUU. PaznuyHble TUMBI OpOKEHUS (CIIUPTOBOE, MOJIOYHOKHUCIIOE).
Imoxo3a B mpupone. buonornueckass posib W npuMeHeHUE MOKo3bl. Dpykro3a Kak
n3omep Ioko3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbl U XUMHUYECKUX CBOMCTB IIIFOKO3bI U
¢bpykTo3bl. @pyKTO3a B IPUPOAE U €€ OMOJIOTHYecKast poJib.

[TenTo3sl. Pubo3a u ae3okcuprdo3a Kak NpeAcTaBUTENH allb10NeHT03. CTpoeHUEe MOIEKYI
Jucaxapuasbl. CrpoeHnue JTUCaXapUIOB. Crnoco6 COYJICHEHUS IIUKJIOB.
BoccranapnuBaromiyie 1 HEBOCCTaHABIMBAIOLIUE CBOMCTBA JIMCAaXapHI0B KaK CIEICTBUE
cowieHeHusa 1ukia. CTpoeHue M XMMHUYECKHE CBOMCTBa caxapo3bl. TexHOJOTrH4yecKue
OCHOBBI TPOM3BOJICTBA caxapo3bl. JIakTo3a M MajbT03a Kak H30MEPhI caxapo3bl

HMonucaxapuapl. O6miee crpoenue mnoiucaxapuaoB. CTpOCHHE MOJEKYIbI Kpaxmara,
aMuJI03a U aMUJIONeKTHH. Du3nyeckne CBOMCTBA KpaxMasa, €ro HaX0KIeHUEe B MPUPOJIe U
Oouosornueckas poib. I[nmkoreH. Xumudeckue CBoicTBa Kpaxmama. CrpoeHue
ANIEMEHTApPHOTO 3BEHA LEJUIIONO3bl. BiusHue cTpoeHus MOJMMEpHON 1enu Ha
(dbu3nyueckre U XMMHYECKHE CBOWCTBA LIEUIIONO3bl. [Maponu3 1emonossl, o0pa3oBaHue
CIIOXKHBIX 3(UPOB C HEOPraHMYECKUMH M OpraHudyeckuMu kucioramu. llonsrue o0
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IlejiKe, BHcko3e. HaxokneHue B mpupone u
Ouosoruueckas poiib 1esTo03bl. CpaBHEHHE CBOMCTB KpaxMaia U LEJUTIONO03bI.
JlabopaTopHble onbIThl: O3HaKOMJICHHE ¢ (PU3MUYECKUMU CBOMCTBAMH  TIIFOKO3bI
(anteunas yrnakoBka, TabneTkn). KHUCIOTHBIN ruApoin3 caxapossl.

IpakTuyeckasi pabdora: Peakius «cepeOpsHOTO 3epkanay TIIOKO3bl. B3zaummoneiicTBue
IJIIOKO3BI ¢ TuipokcuoM menu (I1) mpu pa3nuyHbIX TeMieparypax.

Tema 1.11.
AMHHOKHCJIOTHI, 0eJIKH

AMMUHBI,

Conep:xanue yueOHOro marepmaja

Kaaccudukanus u nzomepus amuHoB. [lonstue 06 amunax. [lepBuunbie, BTOpUYHbBIE U
TpeTuuHble amuHbl. Knaccudukanus amMHHOB MO THIY YIVIEBOJOPOJHOTO pajuKala U
YHCIly aMHUHOTPYIII B MoJieKyie. [omMonoruueckue psabl MpenenbHbIX ann(aTH4ecKux U
apOMaTUYECKUX aMUHOB, U30MEPHUS 1 HOMEHKIIATYpA.

XuMHYecKHe CBOICTBA aMHMHOB. AMHHBI KaK OpraHMYECKHE OCHOBaHUS, HUX
CpaBHEHHE C aMMHMAKOM M JPYTMMH HEOPraHWYeCKHMMHU OCHOBaHMsIMHU. CpaBHEHHE
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XUMUYECKHX CBOWCTB amu(paTHYeCKUX U apOMaTHYeCKUX aMHHOB. OOpa3oBaHHE aMH[IOB.
AnunuHoBbie kpacutenu. Ilonstue o cuHTeTMueckux BoJokHaX. lloamamunael u
[OJIMaMUIHbIE CUHTETHYECKHE BOJIOKHA. [IpuMeHeHne u nonydenue amMmuHoB. llomyyenue
amuHOB. Paboter H.H.3ununa.

AMHMHOKHUCTOTHI. [ToHsATHE 06 AaMHHOKHUCIIOTAX, UX KJIacCU(UKALHS U CTPOCHHE.
Ontruueckass U30MepHs 0-aMHUHOKHUCIIOT. HoMeHkarypa aMiMHOKHUCIIOT. [IBOMCTBEH-HOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ NPUYMHbI. bumnosnspHbie HOHbI. Peakunu
koHjeHcanuu. llentugHast  cBA3b. CHHTETHYECKHME  BOJIOKHA:  KalpoOH, DHAHT.
Knaccudukanmst Bonokon. [lomydeHne aMHHOKHCIIOT, UX TIPUMEHEHHE U OMOJIOTHYECKast
GbyHKLMS.

Beaxkun. benkn kxak npupoaHsle noiauMepsl. IlepBuyHas, BTOpUYHAs, TPETHUYHAS WU
YEeTBEPTUYHASL CTPYKTYpbl OenkoB. OUOpMILISpHBIE U IIOOYIsIpHbIE OenKu. XUMUYECKUE
CBOIcTBa OEJIKOB: TOpeHue, JIeHaTypalus, THIPOIN3, KadeCTBEHHbIE (IIBETHBIE) PEaKIINH.
buonornueckue QpyHkiuu OenkoB, X 3HaueHue. benku kak koMnoHeHT numu. [Ipobrema
OEJIKOBOT0 TOJIOJIAaHUS U ITYTH €€ PEeLICHHUS.

JlaGopaTtopHblie onbIThl: M3rotoBineHue MIAapOCTEPKHEBBIX U OOBEMHBIX MoOjEsei
M30MEPHBIX aMUHOB.

IIpakTnueckas pabGora: OOpa3oBaHue cojeil aHunuHa. bpomupoBaHue aHHINHA.
OO6pazoBanue cosieil muiuHa. [lomyuenne menHol conu mmnuHa. JleHaTypanus Oelnka.
[[BeTHBIC peaku OCTKOB.

Tema 1.12. A3orcoaep:xaimme
rerepoUMK/JINYecKHe COeIMHEeHUs .
HyxkjienHOBbIE KHCJIOTbI.

Coneprkanune yueOHOro MmarepuaJia

HyknennoBble KucjaoTbl. HykiaenHOBbIE KHUCIOTHI KaK TMPUPOAHBIE TMOJMMEPHI.
Hykneoruapl, ux crpoenue, npumepbl. AT® u AJID, ux B3aumonpeBpaiieHue U pojb
storo npouecca B npupozae. [lonarue JIHK u PHK. Crpoenue JIHK, ee nmepBuunas u
BropuyHas crpykrypa. Padorsr @.Kpuka u J[.Yorcona. KomruieMeHTapHOCTh a30THUCTHIX
ocHoBanuid. Permmmkamus [IHK. Oco6ennoctu crtpoenmss PHK. Tunmer PHK u ux
ouonornueckue (yHkiuu. [loHsTne o TpouuHoMm koxae (komoHe). buocuHTe3 Oenka B
KUBOM KileTke. ['eHHas uHxkeHepusi U OuoTexHosorusi. TpaHcreHHble GOpMBI pacTeHUl u
YKUBOTHBIX.

IIpakTnueckas padora: B3anmozeiicTBue NupuaIuHa C COJISTHON KUCIOTOM.
N3rotoBnenne 00beMHBIX U IIAPOCTEPKHEBBIX MOJIEICH a30TUCTHIX TETEPOIMKIIOB

Tema 1.13. Buosornuyeckn
AKTHBHbLIE COCTUHECHUS

Conep:xanue yueOHOro marepuaja

®epmenThl. [lonarue o ¢depMeHTax Kak O OMOJIOrMUYECKHX KaTalu3aTopax OelKOBOM
npupoabl. OCOOEHHOCTH CTPOEHHUSI M CBOMCTB B CPABHEHUH C HEOPraHWYECKHUMHM KaTallu-
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3aropamu. Kimaccuukanus pepmerToB. OCOOCHHOCTH CTPOSHUS U CBOHCTB (DEPMEHTOB:
CEJIEKTUBHOCTb U 3(PQPEKTUBHOCTb. 3aBHCUMOCTb AKTUBHOCTH (EPMEHTOB OT
temneparypsl U pH cpenpl. 3HaueHue QepMEHTOB B OWOJIOTUM U TpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH.

Buramunsbl. Ilorstne o ButammHax. Mx kimaccudukanus u oOo3HaueHue. Hopma
notpebneHus BuTaMuHoB. BogopactBopumslie (Ha npumMepe ButamuHoB C, rpynnsl B u P)
U KUpopacTBopuMble (Ha mnpumepe BuramuHoB A, D wu E). ABuramMuHO3BI,
TUIIEPBUTAMHUHO3BI M TUTIOBUTAMHHO3BI, MX MPO(HIAKTHKA.

T'opmonsbl. IloHATHE O TOpPMOHAaX Kak OWOJOTHYECKH AaKTUBHBIX BEIIECTBAX,
BBIMIOJHSIOUIMX ~ SHJAOKPUHHYIO  PETYSILHUI0  JKU3HEJCSATENIbHOCTH  OpraHU3MOB.
Krnaccugukaiuss ropMOHOB: CT€pOUbl, TPOU3BOJIHBIE AMUHOKHUCIIOT, MOJUIENTUAHBIE U
OenkoBble TOPMOHBI. OTIENbHBIE MPEICTABUTENN: ICTPAAMOI, TECTOCTEPOH, MHCYIUH,
aJipeHalluH

JlekapcTBa. IloHsaTue o nexapcTBax Kak XMMHOTEpaneBTHUECKHUX Ipernapartax. Kparkue
HUCTOPUYECKHE CBEACHHS O BO3HUKHOBEHHMM U Pa3BUTHUM XUMHOTEpanuu. [pynmsl
JEKapCcTB: CymbpamMuapl (CTPENTONN), AHTUOMOTHUKH (TMEHUIIWIUTMH), AHTHIHPETUKH
(acupuH), aHANBTeTUKHU (aHATBTMH). MeEXaHW3M JEUCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
MpernapaToB, CTPOCHHE MOJEKYJ, MPOTHO3UPOBAaHHE CBOMCTB Ha OCHOBE aHaln3a
XMMHUYECKOTO CTPOEHHUS. AHTHOMOTHKH, UX KiIaccH(UKalus MO CTPOCHHIO, THUIY U
CHEeKTpy neicTBusA. be3onacHplie crocoObl MPUMEHEHNUs, JTeKapCTBEHHbIE (DOPMBI.
JlaGopaTopHble onbIThbl: lVcnbiTaHWe pPacTBOPUMOCTH aJpEHAIMHA B BOJE M COJISTHOM
kuciore. OOHapy)KeHHEe aclIUpHUHA B TOTOBOM JIEKAPCTBEHHOH (hopme.

IIpakTuyeckast padora: OOHapyxeHHEe BHTaMHHAa A B TOACOJTHEYHOM Macie. | 2
Oo6napyxenne Butamuaa C B s1610uHOM coke. Onpenenenue BuTaMuHa D B ppiObeM xupe
WM KYPUHOM JKEJITKE.
AHanu3 JIeKapCTBEHHBIX IPENaparoB, MPOW3BOJIHBIX CATUIIMIOBON KHCIOTHI. AHAIN3
JICKaPCTBEHHBIX MPENapaToB, MPOU3BOIHBIX 71-aMUHO(EHOA.
Paznen 2. 2. O01masi u HeOpraHu4yecKasi XUuMMsi 60
Tema 2.1. Xumusa — Hayka o | Conep:xkaHue yueOHOro Mmarepuasa
BeleCTBax CocraB BeulecTBa. XuMuueckue 3meMeHTbl. CocoObl CyIeCTBOBAaHHUS XUMUYECKUX ae- | 1

MCHTOB: aTOMBbI, ITPOCTBIC U CJIO’KHBIC BCIICCTBA. BeniectBa moCTOSIHHOTO M MNEPEMCHHOIO
cocTtaBa. 3aKOH TIIOCTOSHCTBA COCTaBa BemiecTB. BemecTBa MOJICKYIIAPHOTO U
HEMOJICKYIIAPHOTO CTPOCHUA. CnocoObl OT06pa)KeHI/I$I MOJICKYJI: MOJICKYJISIDHBIC U
CTPYKTYPHBIC (I)OpMYJ'IH; IapOCTCPKHCBLIC U MacIiTaOHbIe IIPOCTPAaHCTBCHHBIC
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(Crroapra—Dbpurieda) Moaenn MOJIEKYIL.

N3mepenue BemecTBa. Macca aToMOB U MOJIEKyd. ATOMHasl enuHuna Maccel. OTHOCH-
TEJbHBIE aTOMHAsl U MOJIEKYJsipHas Macchl. KomuecTBo BellecTBa U €AMHHULIBI €10 U3Me-
peHUs: MOJIb, MMOJIb, KMOJIb. Hucino ABoraapo. MossipHasi macca.

ArperaTrHble COCTOSIHMS BemiecTBa. TBeproe (Kpuctayummdeckoe U aMop(hHOE), JKUAKOE
¥ Ta3000pa3HOE arperarHble COCTOSIHWS BEUIECTBA. 3aKOH ABOTAApPO U €ro CIICACTBUS.
MonsipHbIii 00BEM BEUIECTB B Ta3000pa3HOM cocTostHUM. OOBeIMHEHHBIIN Ta30BbIil 3aKOH
u ypaBHeHHe MeHneneeBa—KianelipoHa.

CwMmecn BemecTB. Paznnuns Mex1y cMeCSIMU U XUMUYECKUMU COeTMHEHUAMU. MaccoBast
1 00beMHast 10J11 KOMIIOHEHTOB CMECH.

IIpakTHyeckas padora: M3rotoeineHne Mozeseld MOJIEKY]I HEKOTOPBIX OPraHUYECKUX U
HCOPraHNM4CCKUX BCHICCTB.O‘II/ICTKa BCUICCTB (bHHBTpOBaHI/IeM n I[I/ICTI/IJ'IJUIHI/ICI\/'I. Ouncrtka
BENIECTB NEPEKPUCTALTA3ALNEIN

Tema 2.2. Ctpoenne atoma

Conepxkanue yueOHOro Mmarepuaia

ATOM — cioxkHas yacTula. J[oka3zaTenbCcTBa CIOKHOCTH CTPOSHMSI aToMa: KaTOJHbIE U
peHTreHoBCKUe Ty4dH, GoTod(h(PEKT, paTnoaKTUBHOCTD, AIEKTPOIIHU3.

[Tnanerapuas mozxens atroma J.Pesepdopma. Crpoenne atoma nmo H.bopy. CoBpemennbie
MPEACTABICHUS] O CTPOEHUM aroma. KopmycKymspHO-BOJTHOBOM JIyadu3M YacCTHIL
MUKpPOMHMPA.

CoctaB aTtomMHoOro sigpa. HykJIOHBI: TPOTOHBI W HEUTpPOHBI. M30TONBI M HYKIIW[IBI.
YCTOWUMBOCTh siiep. OJEKTpOHHas o00o0s04Yka aToMoB. [loHsTHE 00 3IeKTpOHHOU
opOuTau 1 AMEKTPOHHOM obsake. KBaHTOBBIE YKClIa: TIIaBHOE, OpOuTaibHOE (TT0O0YHOE),
MarHuTHOE W CIHUHOBOe. PacrpeneneHue »IEKTPOHOB IO JHEPIETUYECKUM YPOBHSIM,
HOJYPOBHSIM M OpOHUTANsIM B COOTBETCTBUM C MPHUHIMIIOM HaMMEHbIIEH SHEpPIrHH,
npunuunoMm [laynu u mnpaBuiom ['yHaa. DOJeKTpoHHbIE KOHQHUIypaluyd aTtoMOB
XUMHYECKUX sneMeHToB.BaneHnTHbie BO3MOXKHOCTH aTOMOB XUMHYECKHX
3IIEMEHTOB. JIEKTPOHHAsSI KJIaCCU(UKAIUS XUMUYECKUX IEMEHTOB: S-, p-, d-, f-371eMeHTBHI.

Tema 2.3. Ilepuoamyeckuii 3aKoH
| IMepuognueckas cucreMa
XHMHYECKHX 3JIEMEHTOB
JI.A.MeHnaejieeBa

Conep:xanue yueOHOro marepmaja

OTkpbITHE NMEPHOAMYECKOro 3aKkoHa. [Ipeamnochbulku: HakoIUIeHHE (PAKTOIOTHYECKOTO
matepuana, paboTsl  mpemmectBeHHukoB  (M.B.JleGepeitnepa,  A.D.lllankyprya,
JIx.A.Hetonennca, JI.LKO.Meliepa), cpe3n xumukoB B Kapicpys, TUYHOCTHBIE KadyecTBa
J..Menneneesa. Otkpoitue JI.M1.Menneneessim [lepuoaunueckoro 3akoHa.

Ilepuoguyecknii 3akoH M cTpoeHue aroma. IM3otombl. CoBpeMEHHOE MOHSTHE
XMMHUYECKOTO dleMeHTa. 3akoHoMepHOCTh [.Mo3mn. CoBpemeHHas (opMynnpoBKa
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Ilepuonuueckoro 3akoHa. Ilepmoguueckass cucteMa M cTpoeHHe aroma. Dusnueckuit
CMBICIT MOPSIIKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB Ipylnbl U nepuoja. llepuonuyeckoe
W3MEHEHHE  CBOMCTB  OJJIEMEHTOB:  pajuyca  aTomMa; DSHEPrUM  HOHM3AlMY;
ANIEKTPOOTPULIATENBHOCTU. [IpUYMHBI M3MEHEHUs METAIMYECKMX M HEMETAIIMYECKHX
CBOWCTB AJIEMEHTOB B TPYIIaX W MEPUOJAX, B TOM YHCIE OONBIIMX M CBEPXOOJIBIIHX.
3unauenue [lepuoauueckoro 3akoHa u llepuonuyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J..Menneneesa [uist pa3BUTHs HAYKW W IOHMMAaHKsI XUMHYECKON KapTUHBI MHPA.

IIpakTnueckas padora: CpaBHEHHE CBOWCTB MHPOCTBIX BEUIECTB, OKCHAOB H
rusipokcuioB anemenToB 11 nepuona.

Tema 2.4. CTpoeHue BelecTBa

Conep:xanue yueOHOro marepuaja

IlonsaTHe 0 XMMHYecCKO#W cBs3M. TUITEI XUMHYECKHX CBSI3EH: KOBaJICHTHAS, HOHHAS,
MEeTaJUIn4ecKas U BOAOPOIHASL.

KoBanenTHas xumuyeckasi cBsi3b. J[Ba MexaHu3Ma 00pa30BaHus ATOM CBSA3U: OOMEHHBIN
U TOHOPHO-aKIenTOpHbIM. OCHOBHBIE MapaMeTPhl 3TOTO THIA CBS3H: JJIMHA, MPOYHOCTD,
YroJl CBSI3U WJIM BaJIEHTHBIM yroj. OCHOBHBIE CBOMCTBA KOBAJE€HTHOW CBSI3U: HACHIIICH-
HOCTh, TOJSIPU3YEMOCTh M TPOYHOCTH. OJIEKTPOOTPHUIIATEIHHOCTh M KiaccHuUKaIus
KOBAJICHTHBIX CBA3€H IO 3TOMY MPU3HAKY: MOJSPHAS U HEMOJISIpHAs KOBAJECHTHBIEC CBS-3H.
[TonspHOCTh CBS3M W TOJAPHOCTH MOJEKYTbl. Croco0 MepeKphIBaHMS AIIEKTPOHHBIX
opOuTtaneil u knaccuuKanys KOBAJICHTHBIX CBA3EH MO 3TOMY MPHU3HAKY: G- U T-CBA3H.
KpaTtHOCTh KOBaJIGHTHBIX CBsi3ed M Kilaccu(UKaLKs WX M0 3TOMY MPHU3HAKY: OJMHApPHBIE,
JIBOMHBIE, TPOWHBIE, MOJIYTOPHBIE. TUMBI KPUCTAUIMYECKUX PEIIETOK Y BEIIECTB C 3THUM
TUTIOM CBSI3U: aTOMHBIE U MOJIEKYJIsSIpHbIE. DPU3HUECKHE CBOMCTBA BEUIECTB C 3TUMHU KpHU-
CTAJUIMYECKUMU PELIETKAMHU.

Honnass xummuueckasi cBsi3b. KpailHuii ciiyyail KOBaJI€HTHOW TOJISIPHOM CBSI3U.
MexanusMm 00pa3oBaHUs HOHHOH CBs3U. MIOHHBIE KPUCTAJUTMUECKHUE PELIETKU U CBOICTBA
BEILECTB C TAKUMHU KPUCTAILJIAMHU.

Merta/uinyeckasi XxumMmuueckasi ¢Bsizb. OCOOBIN THI XUMHUYECKOW CBS3H, CYIIECTBYIO-
I B METaJUIax U cIuiaBax. Ee oTMuus U CXOJACTBO ¢ KOBAJICHTHOW M MOHHOW CBA3SIMHU.
CBoiicTBa MeETaUIMYECKOM CBsI3U. MeTauiMueckue KpHUCTANIMYECKHE PELIEeTKH |
CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJJIAMHU.

Bonopoanasi xumudeckasi cBsizb. MexaHn3M oOpa3oBaHus Takou cBs3M. Ee kmaccudu-
KalKs: MEXMOJIEKYISIpHAas U BHYTPHUMOJIEKYJSIpHAs BOJOPOAHbBIE CBA3U. MOJEKYIApHbIE
KPUCTAJUIMYECKUE PEIIETKU JUIsI 3TOro TUra CBs3U. PU3MYECKUE CBOKCTBA BELIECTB C
BOJOPOJHOM CBs3b10. bronornueckas poiib BOZOPOIHBIX CBSI3€M B OPraHU3ALMKU CTPYKTYD
OMOTIOIMMEPOB.
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Enunas npupona XMMHYECKHMX CBA3€H: HAJIMYME DPA3jIUYHBIX THUIIOB CBSI3€d B OJHOM
BELIECTBE, IEPEXO/T OJAHOTO THIA CBSI3U B IPYTrOM U T.IL

KommiekcooOpa3zoBanme. [loHATHE O KOMIUIEKCHBIX coeluHEeHHsX. KoopauHarmonHoe
YHCIIO KOMILIEKCOOOpa3zoBarelnss. BHyTpeHHsst 1 BHeITH:s cdepa komruiekcoB. HoMeHka-
Typa KOMIUIEKCHBIX coenHeHn. X 3HaueHue.

JlabopaTtopnasi padora: BsaumoneilicTBE MHOTOATOMHBIX CHUPTOB C (DeTMHrOBOM
KUJKOCTBI0. KadecTBeHHble peakiuy Ha HoHbI Fe?' u Fe”,

Tema 2.5.11on1umepsl

Conep:xanue yueOHOro Mmarepuaja

Heoprannueckue mnoiaumepsl. IloimmMepbsl — 1npocTele BemecTBa ¢ aTOMHOMU
KPUCTAJNINYECKON PELIEeTKON: aJUIOTPOIHbIE BUJIOM3MEHEHMs yriepoja (anMas, rpadur,
KapOuH, (ynaepeH, B3aMMOCBSI3b THOpUIM3alMU opOHUTanell y aroMoB ymiepoia ¢
MIPOCTPAHCTBEHHBIM CTPOEHUEM QJJIOTPONHBIX MOIU(UKALUI); CeleH U Telyp
LENO4YEeYHOTO cTpoeHus. [lonmmepsl — CII0’KHBIE BEIIECTBA ¢ ATOMHOW KPUCTAJUIMYECKON
pelIeTKo: KBapll, KpeMHE3eM (JIMOKCHIHBIE COEIUHEHMS] KPEMHHs), KOpyHA (OKCHI
QIIOMMHMSI) ¥ aTIOMOCHJIMKATHI (ITOJIEBBIE HIMATHI, CIIO/1A, KAaOJduH). MUHepalibl U TOpHbIE
mopogel. Cepa Tutactuueckas. MwuHepaabHOE BOJIOKHO — acbecT. 3HaueHuUe
HEOPraHMYECKUX MPUPOTHBIX IMOJIMMEPOB B (POPMHUPOBAHMM OJIHOM W3 T'EOJIOTMYECKHX
o0osouek 3eMiid — JUTOCHEpHI.

Opranunyeckue mnonauMepsnl. CrocoObl MX MOJNYYEHHUs: peakUUM IOJIMMEpHU3alMd U
peakuuu mnoJuKoHAeHcanuu. CTpPYKTypbl INOJIMMEPOB: JIMHEWHBIC, Pa3BETBICHHBIC U
pocTpaHcTBeHHbIE. CTPYKTypHpOBaHHUE MOJIMMEPOB: BYIKAHU3ALUS KaydyyKOB, TyOneHue
0eNKOB, OTBEPKACHUE MOIMKOHJIEHCALMOHHBIX nonuMepoB. Knaccugukamnys nonuMepon
10 Pa3JIMYHbIM IIPU3HAKAM.

JlaGopaTopHbIe ONbITHI:

O3HakomileHHe ¢ o0pa3lamM IUIaCTMAcC, BOJIOKOH, KaydyKOB, MHHEPAJOB U TOPHBIX
nopoz. IIposepka miacTMacc Ha NIEKTPUUYECKYIO TPOBOAUMOCTD, FOPIOYECT, OTHOLICHHE
K pacTBOpaM KHUCJIOT, IEN0YEH U OKHCIUTEIICH.

I[IpakTnuyeckas padora: O0HapyKeHHE XJIOPA B MOJMBUHUIXIOPHUIE.

Tema 2.6. lucnepcHbie CHCTEMbI

Conep:xanue yueOHOro marepmaja

Ilonsitne o jaucnepcHbIx cucremax. Kiaccupukanus JUCIIEPCHBIX CHCTEM B
3aBHCHUMOCTHU OT arperaTHOr0 COCTOSIHUS JUCIIEPCHOHHOM cpenbl U AuciepcHoi (asbl, a
TaKXe MO0 pa3Mepy HUX yacTull. ['pyOoaucrnepcHbIE CUCTEMbI: SMYIBCUM U CYCIIEH3HU.
ToHkoMCTIEpCHBIE CHCTEMBI: KOJUIOWJHBIE (30JIM U T€IM) U UCTUHHBIE (MOJIEKYISpHBIE,
MOJIEKYSIPHO-UOHHbIE M HOHHBbIE). Oddexr Tunnana. Koarymsmus B KOJUIOMIHBIX
pactBopax. CHHEpE3HC B reisix
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3HaYeHMe IUCHEPCHBIX CHCTEM B KHBOW W HEKMBOW NpHpoae U NPAKTHYECKOI
JKH3HU 4YeJioBeKa. DMYIIbCUM U CYCIIEH3UU B CTPOUTEIBCTBE, MUIIEBOU U MEIUIIMHCKOU
MIPOMBIIIUIEHHOCTH, KOCMETHKE. brojornyeckue, MEIUIIMHCKUE U TEXHOJIOTMYECKUE 30JIH.
3HaueHue Trelell B OpraHu3alud JKMBOM Marepuu. buosiornueckue, MHUIIEBHIE,
MEIUIMHCKHE, KocMeThdeckune renu. CuHepe3nc Kak (akTop, OMPEICISIONUNA CPOK
TOJHOCTH TMPOAYKIIMU Ha OCHOBE Tenieid. CBepThIBAaHME KPOBU Kak OHMOJIOTHUECKUH
CUHEPE3HC, €ro 3HauUCHUeE.

JlaGopatopubie pabGorbl: Ilomyuenue cycrnensuu cepsl M kaHudonu. Ilomydenue
SMYIIbCUU PACTUTENBHOIO Maciia u OeH301a.

Tema 2.7. XumMu4eckue peakuuu

Conep:xanue yueOHOro marepuaja

Knaccupurkauus XuMu4eCKUX peakuuil B OPraHu4ecKoil 1 HeOPraHu4ecKou XMMHUM .
[Tonsatue o xumuuecko peakuuu. Peakuum, uaymume Oe3 HM3MEHEHHS Ka4eCTBEHHOTO
coCTaBa BEUIECTB: AJUIOTPONU3ALMA U HW30Mepu3auus. Peakiuu, uaymuye ¢ M3MEHEHUEM
COCTaBa BEIIECTB: M0 YHUCIY M XapakTepy pearupyrolnmx U 00pa3yromuxcs BEIIeCTB
(pa3noxeHusi, COCTUHEHUS, 3aMEIICHNUs, 0OMEHA); 10 U3MEHCHHUIO CTETICHEH OKHMCIICHHS
AJIEMEHTOB (OKHCIMTEIIEHO-BOCCTAHOBUTEIBHBIE U HEOKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peakiuu); mo TeroBoMy d(dekty (9K30- W dHAOTepMUUYEecKHe); 1o ¢daze (romMo- u
reTeporeHHble); Mo Ha-TpaBiIeHuI0 (0OpaTuMble U HEOOpaTHUMbIE); MO HCIOIb30BAHUIO
Karanu3aropa (KaTaJuTH4Ye-CKUe M HEKATAIUTHYECKHE); M0 MEXaHWU3My (paauKallbHbIC,
MOJICKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH MpOTEeKAHMS XMMHUYECKHMX peakuluil. BHyTpeHHssI SHEpPrus, SHTAJIbIUS.
TemoBo#t 3¢ heKkT XUuMHUYECKHX peakuui. TepMoxuMmuueckue ypaBHeHUs. CTaHmapTHas
SHTAJBIIUA peaknuii u oOpazoBaHust BemiecTB. 3akoH [.M.I'ecca m ero cieacTBus.
DHTpONUS.

Ckopocth xumMudeckux peakumid. [lonsrue o ckopoctu peakuuid. CKOpOCTb TOMO- U
reTeporeHHONW peakiuu. DHeprus akTtuBauuu. @OaxkTopbl, BIUSAIOUIME Ha CKOPOCTb
xumuueckoil peakiuu. [Ipupona pearupyromux Be-mectB. Temmneparypa (3akoH Bant—
Todda). Konmenrpamusi. Kartamuzaropel W Karajau3: TOMO- U TE€TEPOTEHHBIH, HUX
MexaHu3Mbl. DEpMEeHThl, HUX CpaBHEHHE C HEOPraHMYECKUMH KaTaJIu3aTOPaMU.
3aBUCUMOCTh CKOPOCTHM PEAKIUN OT IMOBEPXHOCTH CONPHUKOCHOBEHUSI PEarupyromimx
BEIIECTB

O0parumMocTh XHMHYECKHX peaknuii. Xumuyeckoe pasHoBecue. Ilonarue o
XMMHUYECKOM pPAaBHOBECUU. PaBHOBECHBIE KOHIEHTpaUMH. [IMHAMUYHOCTH XUMHUYECKOIO
paBHOBecusA. PAKTOPBI, BIAMIOLIIME HA CMELIEHUE PABHOBECHS: KOHLICHTPALUs, 1aBJICHUE,
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temneparypa (npunuun Jle [larense).

JlaGopaTtopHble onbIThl: [losyueHne KHUCIOpOAa pa3iioKEHUEM IEPOKCHIA BOAOPOAA U
(wm) mepMmaHranara kanusi. Peakmnuu, uaymiye ¢ oOpa3oBaHHEM OCaJKa, ra3a WM BOJBI
JUISL OPraHUYECKUX U HE-OPTaHNYECKUX KHUCIIOT.

Tema 2.8. PacTBopnI

Conep:xanue yueOHOro Mmarepuaja

IlonsaiTue o pacrBopax. dusnko-xuMuyeckas NPUPOAA PACTBOPEHMS] U PACTBOPOB.
B3aumopeiicTBue pacTBOpUTENS U PaCTBOPEHHOIO BellecTBa. PacTBOPUMOCTBH BEIIECTB.
CrnocoObl BbIpaXEHHsSI KOHLEHTpPAlMM DPACTBOPOB: MaccoBas [0S PacTBOPEHHOIO
BellecTBa (MPOLIEHTHAs), MOJISIpHAs

Teopusi 3/1eKTPOJMTHYECKOH AuUccOUMANMU. MeXaHW3M JTUCCOIMAIlMK BEIIECTB C
Pa3IMYHBIMA  TUIIAMH XHUMHWYCCKUX CBsI3Ell. BKJ'IaI[ PYCCKHX VYUYCHBIX B PA3BUTHC
MPEACTABICHUN 00 AIIEKTPONUTUUECKON auccormanui. OCHOBHBIE TOJIOKEHHSI TEOPUHU
ANMEKTPOIUTHYECKOM aucconuarui. CTeneHb JIEeKTPOJIMTHYECKON JAUCCOLUANUA U
(i)aKTOpI)I ee 3aBUCHMOCTH. CHIbHEIE U CpEAHUEC DJICKTPOJINTEI.

Huccounanus Boasl. Bogopoansiii nmokazarens. Cpeaa BOJHBIX pacTBOPOB NMEKTPOJIUTOB.
Peakiiuyn oOMeHa B BOJIHBIX PAaCTBOPAX JIEKTPOJIUTOB.

I'maposin3 kak oOMeHHbI mnpouecc. HeoOparumblil THApPOIN3 OPraHUYECKUX U
HEOPraHMYECKUX COEIUHEHU M €ero 3HauyeHue B MPAKTUUYECKOM JAeATeIbHOCTH
yenmoBeka.O0patuMbIii  ruaponau3  cojiedd.  CrymeHuarslii  ruaponu3. IIpaktuyeckoe
MpUMEHEHHEe TUaponu3a. [ uapoamus3 opraHuueckux BellecTB (OelKoB, KUPOB, YITIEBOJOB,
NoNMMHYKIeOTHA0B, AT®) u ero Ouojornyeckoe W mpakTuueckoe 3HadeHue. OMblIeHUE
xupoB. Peakuus srepudukanuu.

JlaGopaTopHbIil ONBIT: XapakTep JMCCOLMAIMN PA3IMYHBIX THAPOKCUIOB.

IIpakTuyeckas padora: [IpurotoBneHue pacTBOPOB pa3INYHBIX BUJIOB KOHIEHTPALIUU

Tema 2.9, OKHCIUTEILHO-
BOCCTAHOBHUTEIbHEIEC peakuum.
JIEKTPOXHUMHYECKHE MPOLECCHI.

Coneprkanune y4eOHOro MmarepuaJa

OKHCINTENHLHO-BOCCTAHOBUTEIbHbBIE PC€aKIHuU. CreneHb OKHCJICHHA.
Boccranosuremmokucautenn. OKHCISHNE U BOCCTAaHOBJICHUE. BaxkHeHIIe OKUCIUTEIN U
BOCCTAHOBHUTEJIM. BoccTaHOBHTEIBHBIC CBOMCTBA METAIOB — IMPOCTBIX BCHICCTB.
OxucanuTeIbHbBIE BOCCTAHOBHUTEIIBHBIE CBOWMCTBA HEMETANIOB — IMPOCTBIX BCHICCTB.
BoccranoButensHble  CBOMCTBA BCIICCTB, O6pa30BaHHLIX JJeMEHTaMH B HHU3IIEH
(OTpHHﬂTCJ’ILHOﬁ) CTCIICHHU OKHCJICHU. OKHCINUTEIbHBIE CBOYiCTBa BCIICCTB,
O6paSOBaHHLIX JJeMEHTaMH B  BBICHICH (HOHOH(HTGHBHOﬁ) CTCIICHHU OKHMCJICHUA.
OKucIUTEIbHBIC U BOCCTAHOBUTEIBHBIC CBOMCTBA BCIICCTB, O6p330BaHHLIX OJICMCHTAaMHU B
IMPOMCEIKYTOTYHBIX CTCIICHAX OKUCIICHUS.
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Knaccupurkauus OKHCJINTEJIbHO-BOCCTAHOBHUTEJIbLHBIX peakuuii. Peakmuu
MEKaTOMHOTO u MEXKMOJIEKYIISIPHOTO OKHCJICHHUSA-BOCCTAHOBJICHHUS. Peaxinu
BHYTPUMOJIEKYIIIPHOTO OKHCJICHUS-BOCCTAHOBIICHHUS. Peaxinn CaMOOKHCIICHUSI -
CaMOBOCCTAHOBJICHUSI (AUCTIPO-TIOPLIMOHUPOBaHMs ). MeToIbl  COCTaBIICHUS] YpaBHEHUI
OKHUCJIUTEITLHO-BOCCTAHOBUTEIBHBIX PEaKIuii. MeToJl AeKTpOHHOTO OanaHca. BuwsHue
cpebl Ha MPOTEKaHNUE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX ITPOLECCOB.

XuMHnuyecKkue MCTOYHUKH TOKA. DIEKTPOJHbIE TMOTEHUUanbl. Psan cranmapTHBIX
ANIEKTPOAHBIX TMOTEHIIMATIOB  (JIEKTPOXUMHUYECKUNA Ppsii  HANpPSOKEHUM  METaslioB).
lanbBaHMYecKue 3MEMEHTHI M MPUHIUIB WX padoTel. CocTaBieHHE TalbBAaHUYECKUX
aneMeHToB. OOpa3oBaHME TalbBaHWYECKUX Map NPU XUMHUYECKUX IPOLECcCax.
lanbBaHWYEeCKHE DIIEMEHTHI, MPUMEHSEMbIE B IKU3HH: CBUHIIOBAs aKKyMYJISTOpHAs
Oarapesi, HUKeJIb-KaIMUEBbI€ OaTapeu, TOTUIMBHBIC AIIEMEHTHI.

DJIEKTPOJIM3 PaACIVIaBOB M BOAHBIX PACTBOPOB  JIeKTpoauToB. [Iporeccsl,
MPOUCXOJAIINE Ha KaroJe € aHoJe. YPaBHEHHUS DJICKTPOXUMUUYECKHX IPOIECCOB.
DNEKTPOSN3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU JJIEKTPOAAMHU. OIJIEKTPOJIM3 BOJHBIX
PacTBOPOB C paCTBOPUMBIMU eKTpofamHu. [IpakTuueckoe NprMeHEHUE IEKTPOIN3a.
JlabopaTopHble omnbIThI: B3anMmojeiicTBHe MeETalIOB ¢ HEMETaUlaMH, a Takke ¢
pacTBOpaMu COJIEM M pacTBOpamMu KUCJIOT. B3aumMoaeicTBue cepHOl M a30THOM KHUCIOT €
Meapto. OKucIuTeNbHbIE CBOMCTBA IEPMaHTaHAaTa Kallusl B pa3IMuHbIX Cpeaax

Tema 2.10. Knaccupurxanus
BemiecTB. [IpocThie BemecTBa

Coneprkanue yueOHOro MmarepuaJia

Kanaccupukanusas Heopranmyeckux BemlecTB. [IpocThie U CIOXKHBIE BEIIECTBA.
Oxcuapl,ux kinaccupukanus. ['mapokcupl (0CHOBaHUS, KHUCIOPOICOAEPKAIINE KUCIOTHI,
ampo-tepusie  ruapokcunabl). Kwucmorel, wux knaccupuxamumsa. OcHOBaHUA, UX
kinaccudukanusi. Coau cpeHue, KUcible, OCHOOBHBIEC U KOMIUIEKCHBIE.

Metanabl. [lonoxxenue MeTamioB B MEPUOAMYECKON CHCTEME U OCOOCHHOCTU CTPOCHUS
ux atoMoB. [IpocThie BemecTBa — METaJIbl: CTPOCHUE KPHUCTAIIOB U METaJUIMYeCcKas
XUMHuYecKas cBs3b. OOmue (u3nueckue CBOMCTBa METAINIOB U UX BOCCTAHOBHUTEIbHBIC
CBOICTBa: B3aUMOJICHCTBHE C HEMeTallaMH (KHCIOpPOJIOM, TaJloreHaMH, CEpPOii, a30TOM,
BOJIOPOJIOM ), BOJIOM, KHCIIOTaMH, PACTBOPAMHU COJIEH, OPraHUYECKUMU BEIIECTBAMHU (CITUP-
TaMU, TaJloreHalKaHaMmH, (EHOJOM, KHUCIoTaMu), mienodyamMu. OKCUABI U THUAPOKCHBI
METaJIOB. 3aBUCUMOCTh CBOMCTB 3TUX COCIMHEHHMH OT CTENEeHEH OKUCICHHS METaJlIOB.
3HaYeHne METaJNIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3us merannos. Ilonsatue koppo3un. XuMudeckast KOppo3us. DJIEKTPOXUMHUYECKAs]
koppo3usi. CriocoObl 3alUThl METAJIIIOB OT KOPPO3UH.
O0mme cmocoObI MoJiydeHHsl MeTa/uIoB. Meraiel B npupone. Meraunyprus u ee
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BUJIBl: MHMPO-, THIPO- U D3JIEKTPOMETAIYPrus. OJNEKTPOJIM3 PacIUlaBOB U PacTBOPOB
COCMHEHUN METAJJIOB U €10 NIPAaKTUYECKOE 3HAYCHUE.

Hememannwr. Ilonoxenue HemeramioB B Ilepuonuueckoil cucreme, OCOOECHHOCTH
CTPOEHHUSI HUX aTOMOB. OJIEKTPOOTpULATEIbHOCTh.biaroposHeie raspl. JIEKTPOHHOE
CTPOCHHE aTOMOB OJAropoAHBIX Ta30B U OCOOCHHOCTH MX XUMHYECKUX M (PU3HUECKUX
cBoiicTB. HeMeraiuibl — npocTtbie BeniecTBa. MIX aTOMHOE U MOJIEKYJISIPHOE CTPOCHUE UX.
Amnorponusi.  XUMHYECKHE CBOMCTBA HeMmeTawioB. OKHUCITUTENbHBIE CBOMCTBA:
B3aMMOJECUCTBUE C  METaulaM{, BOJOPOJOM, MEHEE D3JIEKTPOOTPULATEIbHBIMU
HEMeTaJlJJaMi, HEKOTOpPBIMU CJIOKHBIMU BelllecTBaMU. BoccTaHOBUTENBbHBIE CBOMCTBA
HEMETANIOB B peakuusx ¢ (TOpoM, KHUCIOPOJOM, CIIOKHBIMU BEIIECTBAMH —
OKHUCJIUTENSIMU (a30THOU U CEPHOM KUCIOTaMHU U Jp.).

JlabopaTopHble ONBITHI:

OzHakomiieHHe ¢ o0OpasllaMu NpeACTaBUTENIed KIacCOB HEOPraHWYECKHUX BEIECTB.
O3zHakomiieHue ¢ oOpa3namMu MpeICcTaBUTENEeld KIACCOB OPraHMYECKHX BEILECTB.
[Tomydenune Bogopoaa M €ro CBOMCTBa

Tema 2.11. OcHOBHBIE KJAaCChI
HEOPraHUYeCKUX U OPraHuvYecKUux
coeIMHEeHN

Coneprkanue yueOHOro Mmarepuaia

Bonopoanbie coeauHenuss HeMera/uioB. [lomydeHue ammuaka ¥ XJIOPOBOJOPOJIA
cuHTe30M M KocBeHHO. Ddu3ndeckne cBoricTBa. OTHONIIEHHE K BOJE: KHCIOTHO-OCHOBHEIE
CBOMCTBA.

Oxcuabl 1 aHTHAPHUABI KapOOHOBBIX KHEJ0T. HeconeoOpasyromume u coneoOpa3yromime
okcuapl. KwuciaoTHple oOKcuabl, uX cBoiictBa. (OCHOBHBIE OKCHIBLI, HX CBOMCTBA.
AMdoTepHBbIE OKCHIIBI, UX CBOWCTBA. 3aBUCHUMOCTh CBOWCTB OKCHIOB METAJUIOB OT
CTENIEHU OKUCIICHUS. AHTHUAPUIBI KApOOHOBBIX KHCIOT KaK aHAJIOTH KHCIOTHBIX OKCHIOB.
Kuciaorel opranuveckue W Heopranmuyeckme. Kucimotel B cBeTe TeOpUU
ANEKTPOJIMTUYECKOM aucconMani. KHCIOTBI B CBETE MNPOTOJUTUYECKOM TEOPHUH.
Knaccudukaius opraHMuecKMX M HEOpraHWYeCKUX KHUCIOT. OOImme CBOWCTBA KHCIOT:
B3aUMO/JICHCTBUE OPraHMYECKUX U HEOPraHMYECKUX KUCIOT C METAJJIAaMH, OCHOBHBIMU U
aM(OoTEepHBIMH OKCHJIAMH M THAPOKCHUIAMH, COJISIMH, OOpa3oBaHUE CJIOXKHBIX A(HUPOB.
Oco0eHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOI U a30THON KUCIOT

OcHoBaHMs oOpraHM4ecKkue M HeopraHmdeckue. OCHOBaHUS B CBET€ TEOPUHU
AMEKTPOJIMTHUECKON ucconanuu. OCHOBaHHMS B CBETE€ IPOTOJUTHUECKOHM TEOPHH.
Knaccugukanust opraHMuecKuXx U HEOPraHMYECKUX OCHOBAaHMHA. XMMHUYECKHE CBOMCTBa
menao4yeid M HepacTBOPUMBIX OCHOBaHMU. CBoiicTBa OECKUCIOPOIHBIX OCHOBAHUI:
aMMMaKa ¥ aMUHOB. B3anMHoe BiIMsIHHE aTOMOB B MOJIEKYJIE€ aHUJIMHA

AMdoTepHble OpraHuyecKkHe W HeOpPraHMYecKHe coeAMHeHHMs. AMQoTepHbIe
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OCHOBAHHSI B CBETE NMPOTOJIUTHIECKON TEOpHH. AM(POTEPHOCTh OKCUIOB U THAPOKCUIOB
NIEPEXOAHBIX  METAJUIOB: B3aUMOJAEWCTBUE C KucioramMu U 1enoyamu. Coum.
Knaccupukanmss m xumudeckue cBoiicTBa coieil. OCOOSHHOCTH CBOMCTB coye
OpPraHMYECKUX U HEOPraHUYECKUX KHUCIIOT.

I'enernyeckasi CBSI3b MeXAy KJIACCaAMHM OPraHMYecKMX M HEOPraHM4YecKHX
coequHeHu. [IoHATHE O FEHETUYECKOU CBA3U M F'€HETHYECKUX PAJaX B HEOPraHWYECKON
Y OpPraHMYecKoM XUMHUU. ['eHeTnueckue psaabl MeTajula (Ha MpuMepe KajiblUs U XKellesa),
HeMeTaia (Cepbl M KPeMHHS), MEePEX0IHOTO 3eMeHTa (IMHKa). [eHeTndeckue psiapl U
TEHETUYECKas CBSI3b B OPraHN4YeCcKOM XUMUU. EMHCTBO MUpa BEILIECTB.

JlabopaTopubie onbIThl: [lonydenue u cBoiicTBa yriekuciaoro raza. CBOMCTBa COJSTHOM,
cepHoH (pa30aBiIeHHOMN) U YKCYCHON KHUCIIOT.

IIpakTnueckas padora: [lomyyeHue xJIOpOBOAOPOAA U COISTHONM KUCIOTHI, UX CBOMCTBA.
[Tomydyenne aMMuaka, €ro CBOMCTBA.

Tema 2.12. XuMu4 2JIeMEHTOB

Conepxkanue yueOHOro Mmarepuasia

s-Inemenmoi. Bopopoa. J[BOWCTBEHHOE MOJOXKEHUE BOJOPOAA B IEPUOIUYECKOU
cucteme. M3otomsl Bogopona. Tsokemast Bojma. OKUCIUTENBHBIE U BOCCTAHOBHUTEIBHBIE
CBOICTBa BOJIOPO/IA, €r0 MOJIyYeHUE U PUMEHEeHue. Poiib BOJOpoAa B JKUBOM M HEKHUBOM
npupoae. Boga. Ponb Boabl kKak cpemooOpasyroiero BemecTBa KISTKHA. JKOJIOTHUECKUE
aCmeKThl BOJOIOJIb30BaHUsA. JyeMeHThl IA-rpynmbl. [llenounsie metamel. OOmas
XapaKTepUCTUKa IIEJOYHbIX METAJUIOB Ha OCHOBAaHMU MOJIOKEHUs B Ilepnoanueckoi
cucteme snmeMmeHToB JI[.M.MenneneeBa crtpoeHus atomoB. [lomydenue, duznueckue u
XUMUYECKHE CBOMCTBA IIEJIOYHBIX MeETaLIOB. KaTMOHBI HIENOYHBIX METAUIOB Kak
BakHElIIasg xumudeckasi GopMa UX CyIIECTBOBAHHUS, PETYISTUBHAS POJIb KATHOHOB KaJlUs
U HaTpus B KMBOM KieTke. [IpupojHble CO€OUMHEHUs HATpUs M Kalusl, UX 3HAYCHUE.
JuemenTsbl IIA-rpynnbl. OOmas XapakTepHCTHKA IIEJIOYHO3EMENIbHBIX METaUIOB M
MarHusi Ha OCHOBaHMM ToJokeHuss B llepuoanueckoil cucrteMe  3IE€MEHTOB
J.U.MenneneeBa crpoeHus atoMoB. Kamnbluii, ero rmoyydeHue, (QU3HUECKHUE U
XUMUYECKHUE CBOMCTBA. BaxkHelne coelMHEHUs Kalblysl, UX 3HAYCHUE U IPUMEHEHUE.
Kanpiuii B mpupoje, ero 6uosioruyeckasi pob.

p-Onemenmot . AMOMUHMNA. XapaKTepUCTUKA aTIOMUHUS HAa OCHOBAHMM TOJIOKCHHS B
[Iepuonnueckoii cucreme 3neMeHToB J[.M.Menneneesa n crpoenus aroma. Ilomyuenue,
(bu3UYecKre U XUMHUYECKHE CBOWCTBA aIFOMUHUA. BakHeHIne coeMUHEHHS alfOMHHMS,
UX CBOWCTBA, 3HaYE€HHE U IpuMeHeHue. [IpupoaHsie cCOeNMHEHUS AIOMUHUA. YIIIEPOI U
kpemHuil. OOImas XapaKTepuUCTHKa Ha OCHOBaHMM WX mojokeHus B Ilepuonnmyeckoit
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cucreme J[.Ml.MenpaeneeBa u ctpoenus aroma. [Ipocteie BemecTBa, 00pa3oBaH-HbIC STUMH
anemeHTaMu. OKCUJIBI ¥ TUIPOKCUIBI YITIepoaa U KpeMHUs. BaxkHelue coyiv yroibHOU U
KpeMHHEBOU KUCHA0T. CHIIMKaTHAs IPOMBIIIIJIEHHOCTD.

Tlajorensr. OOmas XapakTepuCTHKa TaIOTGHOB HA OCHOBAaHWU WX MOJokeHus B Ilepuo-
nuyeckoil cucreme sneMeHToB [[.M.MenaeneeBa u ctpoenust atomoB. ['aiorensr — rmpo-
CThIC BEIECTBA: CTPOCHHE MOJICKYJ], XUMUYECKUE CBOMCTBA, MOJTYYCHHE U MPUMEHECHHE.
Baxwueline coeIMHEHUS rajJOTeHOB, UX CBOMCTBA, 3HAYCHUE U ITPUMEHEHUE. ['ajloreHbl B
npupoze. buonornueckast posib rajJoreHoB.

Xanabkorenbl. OOIIass XapaKTepUCTHUKA XaJIbKOTEHOB HAa OCHOBAaHWUU WX IOJOXKECHHUS B
[Iepnonnueckoit cucreme snemenToB J[.M.MenpneneeBa u cTpoeHUsI aTOMOB. XaJIbKOTEHBI
— npocTele BemecTBa. AmutoTponusi. CTpoeHHe MOJIEKY aNIOTPOITHBIX MOIU(DUKALUHNX
cBoiicTBa. [lonydyeHne u mpuMeHEHHE KUCIOPOAA U Cepbl. XaIbKOTE€HBI B MPUPOIE, UX
OuosornuyecKas pob.

JaeMeHThl VA-rpynnbl.  OOmias XapakTepuCTHKa 53J€MEHTOB JSTOHW TIpyNNbl Ha
OCHOBaHWM MX ToyioxkeHust B Ilepmoanueckoit cucreme snemeHToB J[.M.MenneneeBa u
cTpoeHust aro-MoB. CTpoeHne MOJIEKYIBI a30Ta M aJUIOTPOMHBIX MoauduKkanuii hocdopa,
ux (usnyeckne, XMMUYECKHE CBOWCTBA. BOMOpOIHBIC COETWHEHUS HIEMEHTOB VA-
rpynmnbl. Okeuapl a3ora, Gocdopa, cooTBeTCTBYIOMME UM KUCIOTHL. CONUM 3THUX KHUCIIOT.
CBoiiCTBa KHCIIOPOJHBIX COCAMHEHUH a3oTa M (ocdopa, UX 3HAUYCHHWE M TPUMEHEHUE.
Aot u hocdop B mpupoae, ux OUOoIoruYecKas pob.

JuemenTsl IVA-rpynnbl. OOmias XxapaKTepuCTHKA SJIEMEHTOB 3TOM TPYIIBl HA OCHOBA-
HUM uX nosioxeHus B [lepuoauueckoit cucreme aneMentoB [I.M.MeHneneeBa u cTpoeHus
aTOMOB. YT71epo u ero ajutoTpornusi. CBONCTBA aJUTOTPOITHBIX MOAM(BUKAIIMK yIIIepoaa, UX
3HaueHue U npuMeHeHue. OKCUIbl U TUAPOKCHUIBI YITIEpOoJa U KPEMHHUS, UX XUMHUYECKUE
cBoiicTBa. ConM yroJbHOM M KPEMHHMEBBIX KUCIOT, UX 3Ha4eHHE U npumeHeHue. [Ipupo-
000pasyrolas poiib yriepoaa i dKUBOU U KpEMHHUS 711 HEKUBOM MPUPOIbIL.
d-Inemenmur. Ocobennoctu crpoenust atoMoB d-smemeHToB (IB-VIIIB-rpymm). Menp,
IIUHK, XpOM, >K€JIe30, MapraHel Kak MpocCThle BEHIeCTBa, UX (PU3HMUECKHEe U XUMHUUYECKUE
cBoiicTBa. Ha-xoxkzaeHue STUX METaUIOB B MPUPOAE, UX INOJYyYEHHE M 3HAYCHUE.
Coeaunenus d-3IeMEHTOB C pa3fMUYHBIMHM CTETICHSAMH OKHCIIEHUs. XapakTep OKCHUIOB U
TUAPOKCHJIOB ATUX JIEMEHTOB3aBUCUMOCTH OT CTEIEHU OKUCIEHUS MeTasa.
JlaGopaTopHble ONBITHI:

N3yueHne CBOMCTB MPOCTBIX BELIECTB U COCIAWHEHUMN S-2JIEMEHTOB. M3ydeHue CBOMCTB
MPOCTBIX BEUIECTB M COEIMHEHUN p-3IIeMEHTOB. M3yueHrne CBOMCTB MPOCTHIX BEIIECTB U
coenuHeHuM d-AIIeMEeHTOB.
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IIpakTuyeckas padora: [losyueHrue rUAPOKCUIIOB ATIOMUHUSL M IIMHKA; UCCIIEAOBAHUE
UX CBOMCTB.

Tema 2.13.
ooIIecTBAa

XumMusd B KH3HH

Conep:xanue yueOHOro marepmuaja

XuMHUS U NPOU3BOACTBO. XUMUYECKAST MPOMBILLUICHHOCTh U XUMUYECKUE TEXHOJIOTHU.
Colpbe UIsI XMMHUYECKOW MPOMBIIIJICHHOCTH. Bola B XMMHMUYECKOW MPOMBIIIJICHHOCTH.
DHeprusi JUisi XMMHYECKOTO TMpou3BOjACTBA. HayuHble TPUHIUIBI XUMHYECKOTO
MPOU3BOJACTBA. 3alllUTa OKPYKAIOIMIEH Cpenbl M OXpaHa Tpyda IMpU XUMHUUYECKOM
npou3BoAcTBe. OCHOBHBIE  CTaAUM  XMUMHYECKOro  mpousBojcTBa.  CpaBHEHHE
MPOM3BOACTBA aMMHAaKa U METAHOJIA.

XuMHS B CeJbCKOM X03sliicTBe. XHMMU3aUHUs CEIIbCKOTO XO34iCTBA M €€ HAIMPABIICHUS.
Pactrennss u TouBa, TOYBEHHBIM TMOMIOMIAIONINN KOMIUIEKC. YHIOOpEeHHs U HX
kinaccuukanusa. XUMHYECKHE  CPEACTBa  3alluThl  pacTeHud.  OTpuIaTelIbHBIC
MO CIIEICTBUS TPUMEHEHHUS TECTULINIOB U 60ph0a ¢ HUMU. XUMU3aIMsl >)KUBOTHOBOJICTBA.

Xumusi M 3K0JI0rusi. XUMHUYECKOE 3arpsi3sHEHUE OKpyKarotien cpeapl. Oxpana ruapocde-
pBI OT XUMHUYECKOTO 3arpsi3HeHHs. OXpaHa MoYBbl OT XUMHYECKOTO 3arpsizHeHus. OxpaHa
arMocdepsl 0T XUMUYECKOTO 3arps3HeHns. Oxpana ¢Guiopsl U GayHbl OT XUMUYECKOTO 3a-
rpsi3HeHHS. BUOTEXHOIOTHSI M TeHHAsT MHXKEHEPHSI.

XuMHUS ¥ NOBCeAHEBHAS KU3Hb 4YesioBeKka. JloMamiHss anteka. MOIIME U YUCTIIIUE
cpenctBa. CpeznctBa G0pbObI ¢ OBITOBHIMH HaceKOMbIMU. CpencTBa JIMYHOW TMTHUEHBI U
KOC-METUKHM. XHMHS W THIIa. MapKUpOBKH YIIAKOBOK MHUIIEBBIX M TUTMEHUYECKHUX
MPOJYKTOB M YMEHHME HMX YUTATh. OKOJOTHS >KWINIIA. XMMHS M TEHETHKAa 4YeJIOBEKA.
OO6pa31bl cpeAcTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX IIPENaparos.

IIpakTuyeckasi padora: O3HaAKOMJICHUE C KOJUICKIIUEH YTOOPEHUI U MIECTUITUIOB.

Koncynabranum

IK3aMeH

Bcero

136

J171s XapaKTepUCTUKH YPOBHS OCBOCHHS Y4eOHOTO MaTepHala UCIOIb3YIOTCS Ceayone 0003HaueHusl:

1. — 03HaKOMUTENHHBIHN (Y3HABAaHUE paHee N3YUYEHHBIX OObEKTOB, CBOWCTB);

2. — penpoAyKTUBHBIH (BBIIOTHEHHE JESTEIBHOCTH 10 00pa3Ily, MHCTPYKIIMH UITU TIOJ] PYKOBOJCTBOM )

3. — MPOAYKTUBHBIHN (MJTAHUPOBAHUE M CAMOCTOATEIHHOE BHITIOTHEHHE JEATENILHOCTH, PEIIeHHEe TPOOIeMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3AIIAN TIPOTPAMMBI YYEBHOM IUCIATLIINHBI

3.1. Y4eOHO-MeTOAMYECKOE U MATEPUAILHO-TeXHUYeCKoe o0ecreyeHmne
nporpamMmbl y4eOHoi aucuunaunubl «XUMUSA»

OcBoeHne mporpaMMbl y4eOHON JUCHHUIUTMHBI «XUMUS» MpEanojaraeT HaJludhe B
npodeccHoHAIbHON ~ 00pa30BaTEIGHON  OpraHM3alliy, peaau3yrineld  00pa3oBaTeIbHYIO
porpaMMmy cpenHero oOmiero oOpazoBanusi B npenenax ocBoeHuss OIIOII CIIO na 0aze
OCHOBHOTO 0011er0 00pa3oBaHusi, KAOMHETa XUMHUH C JIabopaTopueil 1 1a00paHTCKOH KOMHATOM,
B KOTOPOM HMEETCSI BO3MOXKHOCTh OOecre4YnTh CBOOOIHBINA nocTynl B MHTEepHET BO BpeMms
y4eOHOTO 3aHATHS U B IEPHO/I BHEYYEOHOM eI TeTbHOCTH 00yJarOIuXCsl.

[Tomemenue KabuHeTa JIOJIKHO YIIOBJIIETBOPSITH TpeOOBaHUSAM CanuTapHo-
snuAeMuosorndeckux npasuia v HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m ObITh OCHaIIEHO
TUTIOBBIM ~ 00OpYJOBaHWEM, YyKAa3aHHBIM B HACTOSIIMX TpeOOBaHHAX, B TOM YHCIE
CHeHaTM3UPOBAaHHON y4eOHON MeOenbl0 M CcpeicTBaMU OOydeHHUs, JOCTAaTOYHBIMU ISt
BBINOJHEHUS TPeOOBAHMIA K YPOBHIO OATOTOBKH 00y4aloNIuXcs’ .

B kaOuHEeTe [OJDKHO OBITh MYJIBTUMEIUHHOE O00O0OpyJAOBaHUE, TIOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa3oBaTEeIBHOTO MpoIecca MOTYT IPOCMATPUBATH BU3YAIbHYI0 WH(POPMAIHIO IO
XAMUH, CO3/1aBaTh IPE3CHTAINH, BUICOMATEPUAIBI U T.I1.

B cocTaB yaeOHO-METOAMYECKOTO M MaTePUATBHO-TEXHUYECKOTO OCHAIICHUSI KaOMHETa XUMUHU
BXOJISIT:

e MHOTO(YHKITMOHATBHBIN KOMIUIEKC TIPEIoIaBaTerIs,

e HaTypallbHbIE 0OBEKTHI, MOJIENH, TIPUOOPHI U HAOOPHI IS MOCTAHOBKH JIEMOHCTPAIIMOHHOTO
Y YICHUYECKOTO IKCIIEPHMEHTA,

MevaTHbIE ¥ SKPAHHO-3BYKOBBIE CPECTBA OOYICHUS;
CpeICTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTH;

PEaKTUBBI;

TepEeYHN OCHOBHOM U JOTIOJTHUTEIBHON yUeOHOM JIUTEpaTypHl;
BCIIOMOTaTENbHOE 000pyJOBaHUE U HHCTPYKIUY;

e OMOMMOTEYHBIN POH]I.

B 6ubnuoreuyHsii (GoHA BXOAIAT Y4EOHHMKH W Yy4eOHO-MeTroaumdeckue KoMmIuiekTel (YMK),
PEKOMEHJIOBaHHbIE WM  JOMYIIEHHBIE Ui  HUCIHOJB30BaHUA B  MPOeCcCHOHATBHBIX
0o0pa3oBaTeNIbHBIX OpraHU3alUsAX, peATU3yIOUuX O00pa30BaTEeIbHYI0 MPOTPAMMy CpEIHEro
obmero ooOpazoBanusi B mnpenenax ocBoeHuss OIIOII CIIO nHa 6a3e OCHOBHOrO OOIIETO
o0OpazoBaHwUsI.
bubnunoreuynsit GpoHI MOXKET OBITH JOMOJHEH XUMUYECKOW SHIMKIONEANEH, CIpaBOYHUKAMHU,
KHUTaMU JJIS1 YT€HUS [0 XUMUHU.

3.2. JUTEPATYPA

1. Eropos, A. C. Xumug p1a xosuiekel : yaeonoe nocodue / A. C. Eropos. - PocTos-Ha-
Jlony : ®enukc, 2018. - 559 c. - (Cpemnee mnpodeccroHambHOe 00pa30BaHHKE).
https://znanium.com/catalog/product/908852 (DnexTpoHHast OUOIHMOTEUHAS CUCTEMA)

2. Tabpuensn O.C., OctpoymoB W.I. Xumus s npodeccuit U cheruagIbHOCTEH
TEXHUYECKOTO Mpowiis: yyeOHUK JUIS CTYH. yupexaeHui cpeln. mpod. obpa3oBaHus. —
M., 2017.

3. Tabpuensn O.C., Octpoymos IN.I'., Octpoymona E.E. u np. Xumus misa npodeccuit u
CMEeLUANbHOCTEN €CTECTBEHHO-HAYYHOI'0 NPOGMIIs: YIEOHHK JUISl CTYl. YUPEKICHUHN Cpes.
npo¢. obpazoBanus. — M., 2017.

4. Tabpuensn O.C., Octpoymos N.I'., Cnaako C.A., JopodeeBa H.M. Ilpaktuxym: yueO.
nocobue A CTy. YUpexxaeHui cpea. mpod. oobpasosanus. — M., 2017.

5. Tabpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun ¥ ynpaxHeHus: yued. mocodue st
CTY[. YUpexaeHui cpel. mpod. odpazoBanus. — M., 2017.

6. Epoxun FO.M., KoBanesa U.b. Xumus s npodeccuil u crnennanbHOCTEH TEXHUYECKOTO
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https://znanium.com/catalog/product/908852

U €CTEeCTBEHHO-HAydyHOTO Mpoduieii: yuyeOHHMK IS CTYA. YUPEeKISHUH cpeld. mpod.

obpazoBanus. — M., 2017.

7. Epoxun IO.M. COOpHHMK TECTOBBIX 3aJaHHi MO XUMHUHU: yded. mocoOHue Il CTYI.
yupexaeHuit cpen. npod. odpazoBanus. — M., 2017.

4. KOHTPOJIb ! OIIEHKA PE3YJbLTATOB OCBOEHUSA YYEBHOM

JUCHUIINHBI

KouTpoabr u omeHka pe3yabTaToB OCBOCHUS YU4E€OHOW JTUCIUTIIMHBI

OCYIICCTBJIACTCA

MpenojaBaTeieM B MPOIECCe MPOBEACHHS MPAKTUYECKUX 3aHITHH U J1a0OpaTOpHBIX pPadoT,
TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYYAIONIMMUCS WHAMBUIYAJIbHBIX 3aJaHUM, MPOEKTOB,

HUCCIIEJOBAHUM.

Hpe}IMeTHble PeE3yJdbTaThbl Oﬁy‘{el-ll/lﬂ

@DopMBbI U METObI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsl

1

2

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA O MeCTe
XMMHUU B COBPEMEHHON HaydyHOW KapTHHE MHpA;
MOHUMaHWEe poOJIM XUMHH B (GOPMUPOBAHUU
Kpyrozopa ¥ (QYHKUHOHAJIBHOM TI'paMOTHOCTH
YeJloBeKa Ul PeIIeHUs MPaKTHUECKUX 3aj1ay;

NUCbMEHHAs CaMOCTOsITeNbHAs paboTa
TECTUPOBAHUE

BJIaJ€HHUEC OCHOBOIIOJIAaratOliiMHu XHUMHYCCKHMHU

INHUCBbMCHHAs CaMOCTOATCIIbHAA pa60Ta

MOHATHIMH, TEOpHUSAMH, 3aKOHaMU U | TECTUPOBaHUE
3aKOHOMEPHOCTSIMH;  YBEPEHHOE  I0JIb30BAHUE

XUMHUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOW;

BIIaJICHHE OCHOBHBIMH METOJaMU HAY4HOTO | MpakTU4ecKas MpoBepKa
MO3HAHUS, HCIOJIb3YeMbIMU B XUMHH: | TECTUPOBAHHE
HabI0IcHHE, OTHCaHUE, U3MepeHue,

IKCIIEPUMEHT; YMEeHHE 00padaThiBaTh, OOBICHATH
pe3yibTaThl TPOBEICHHBIX OMBITOB M JEJaTh
BBIBO/IbI; TOTOBHOCTh U CIIOCOOHOCTH NPUMEHSTH
METOJbl TMO3HAHMS TPU PEUICHHU TPAKTUYCCKUX
3ajay;

chOpMUPOBAHHOCTh YMEHHUSI JaBaTh
KOJIMYECTBEHHBIE OLEHKU U MPOBOJUTH PACUEThI
M0 XUMUYECKUM (POpMYJIaM U YpPaBHEHUSM;

IIHUCbMCHHAs1 CaMOCTOATCIIbHaA pa60Ta
TCCTHUPOBAHUC

BJIAACHUC ITPaBUJIaMH TCXHUKHU 0€e30I1aCHOCTH IIpu
HCIIOJIB30BAHNHU XUMHWYCCKHUX BCIICCTB,

INMCbMCHHAs CaMOCTOATCIIbHAA pa60Ta
TCCTHUPOBAHUC

c(OpPMUPOBAHHOCTh COOCTBEHHOW TO3MIIMU TI0
OTHOIIEHHIO K XUMUYecKol uHbopMaluy,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

IMPaKTHUYCCKasd IIPOBCPKaA
TCCTUPOBAHUC
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