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1. Ilacmopt pa6oueii mporpaMMbl y4eOHOMH TMCUUTIJIMHBI XUMMUSI

1.1. OOnacTb NpUMEHEHUsI MPOrPaMMbI

[Iporpamma  y4eOHOMl ~ JHMCUMIUIMHBI  SIBISIETCS ~ YacThlO  OCHOBHOM
npodeccnoHanbHONW 0o0pa3oBaTebHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo
CHEIUAIBLHOCTH CpenHero mpodeccruonansHoro obpaszoBanus 35.01.23 Xossiika
ycazibObl, Bxondie B ykpynHeHHyto rpyniy 35.00.00. Cenbckoe, 1€CHOE U pPIOHOE
XO35UCTBO.

[Iporpamma 06111€00pa3oBaTenbHON y4eOHON AUCHUIUIMHBL XUMUS MpeAHa3HAuYCHA
JUISI  U3Y4YEHUST  OCHOBHBIX  BOIPOCOB  JKOJOTMM B  MNpO(EeCCHOHABHBIX
o0pa3oBaTeNbHBIX OpPraHU3AlMIX, PEaATU3YIOUUX O00pa30oBaTelIbHYI0 MPOrpaMMy
cpeliHero o0111ero 0opa3oBaHus B Mpeesiax OCBOECHUSI OCHOBHOM MpodeccuoHanbHON
obpazoBarenpHOM Tporpammbl CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIIEro
oOpa3oBaHusd TMpU TOATOTOBKE KBATU(PHUIMPOBAHHBIX pabOyYuX, CIYyKalluX,
CHELHUATIMCTOB CPEAHETO 3BEHA.
[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii OI'OC cpeanero obmero
o0Opa3oBaHus, NMPEABABIIEMBIX K CTPYKTYPE, COACPKAHUIO U pE3yJIbTaTaM OCBOEHUS
y4e0HOM TUCITUTUTMHBI XUMUS, U B COOTBETCTBUHU ¢ PEKOMEHIAIMSIMU 110 OpTaHU3aIIH
MOJIYYEHHUsI CPETHEro 00IIero o0pa3oBaHus B Mpe/Iesiax OCBOCHUSI 00pa30BaTeIbHbBIX
MporpamMM CpeIHero npopeccruoHaIbHOro 0Opa3zoBaHus Ha 0a3e OCHOBHOIO OOILETO
oOpa3oBaHMsg C  ydyeToM  TpeOoBaHUN  (eaepalbHBIX  TOCYJAapCTBEHHBIX
oOpa3oBaTeibHBIX CTAHJAPTOB M MOJIy4daeModM mpodeccud WM CIEeUUaIbHOCTU
CpEIHEro npo¢eCcCUOHAIBHOTO o0pa3oBaHus (mucbMo JlenaprameHTa
roCyJapCTBEHHOW TMOJIUTHUKA B cdepe TNoArotoBku padounx kaapoB u JI1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).
1.2MecTO AUCHUILIUHBI B CTPYKTYpPe OCHOBHO# NMpPogecCHOHAIBHOI
o0pa3oBarTe/IbHOI NPOrpaMMBbI:

[Iporpamma  oOmieoOpazoBaTesibHOM  y4eOHOM  AUCHUIUIMHBL  «XUMUSDY
MpelHa3HaueHa i W3Y4YeHUsT XUMHU B NpO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX
opranuzanusx CI1O, peanusyronmx o0pa3oBaTelbHYI0 IPOorpaMMy CpeaHEro 00IIero
oOpa3oBaHus B IIpejierax OCBOCHUSI OCHOBHOM MpodeccoHabHOM 00pa3oBaTebHON
nporpammel CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOro 00IIero OOpa3oBaHUs HpPH
MOJIFOTOBKE KBAJIM(PUIIMPOBAHHBIX pPabOYMX, CIyXKalllUX, CHEIUAJIMCTOB CPEIHErO
3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ooOiero
o0pa3oBaHus, MPEIbIBISIEMbIX K CTPYKTYpE, COIEPKaHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOW NUCIMIUIMHBI «XWUMHS», U B COOTBETCTBUU C PexomeHpanusMu 10
OpraHM3alMi TMOJYyYeHUs CpPeAHEro oO0Iiero oOpa3oBaHMsS B MPEEIax OCBOCHUS
o0pa3oBaTebHBIX MPOTPaMM CPEIHETO MPOo(heCCHOHATBLHOTO 00pa3oBaHMs Ha 0ase
OCHOBHOro  oOmiero oOpa3oBaHMsi € y4yeToM TpeOoBaHUN  (enepaabHbIX
roCyJapCTBEHHBIX 00pa30BaTeNbHbIX CTAaHAAPTOB U MOJIy4yaeMOW MNpodeccud WiIu
CHEHUAJIBHOCTH CPEAHEro NMpodecCuoHaIbHOro 00pazoBanus (mucbkMo Jlemapramenra
rocyJapCTBEHHOM MOJMUTHUKA B cdepe mnoarotoBku padouux kaapoB u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.3. Heau u 33124 JUCHUIIMH — TPeOOBaHUSl K Pe3ybTATaM OCBOEHUS



AUCIHUNJIMHBI:
ConeprxaHue mporpaMMbl « XUMUS HaIPaBICHO Ha JOCTHKEHHE CIETYIONINX
neJseu:

* (¢opMupoBaHue Yy OOy4YalOIIMXCSA YMEHHUS OLEHUBaThb 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JUISI KaJKJIOTO YEIIOBEKa;

* hopmupoBanue y 00ydaromuxcs eI0CTHOTO MPEICTABICHNUS O MUPE U POITU
XUMHH B CO3JJaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA; YMEHUs
OOBSICHATh OOBEKTHI M MPOILIECCHl OKpPYKAroIIeH NEeHCTBUTENLHOCTH — MPUPOTHOM,
COLIMAIbHOM, KYJIBTYPHON, TEXHUYECKOU CPEJIbl, — UCIIONb3YS JJIsl 3TOI0 XUMUYECKHE
3HAHUS;

* pa3BUTHE y 00y4aroMXxcsi yMEHUN paznudarh (PakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJBI, BUJIETh X CBSI3b C KPUTEPHUSIMU OLEHOK U CBSI3b KPUTEPHUEB C
orpenenéHHON cUCTeMO IIeHHOCTEN, (POPMYIUpPOBaTh U 0O0CHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* mpuoOpeTeHue OOy4YarNIMMUCS ONbITa Pa3sHOOOPA3HOM JEeATENbHOCTH,
OTIbITa TIO3HAHMS M CAMOIIO3HAHMS; KIIIOUEBBIX HABBIKOB, MMEIOIINX YHHUBEPCAIbHOE
3HAYeHHWE U Pa3JMYHbIX BHUJOB JEATEIBHOCTH (HABBIKOB pEIICHUS MPoOIIeMm,
NPUHATHA PEIICHUH, TONCKa, aHaIM3a U 00pabO0TKU HHPOPMAIIHH, KOMMYHHKATHBHBIX
HABBIKOB, HAaBHIKOB M3MEPEHHI, HABBLIKOB COTPYAHMYECTBA, HABBIKOB OE30I1aCHOTO
oOparieHus C BeleCTBaMU B TIOBCETHEBHOM JKU3HN).

OcBoeHue copepkaHus Yy4eOHOM AUCHUILIUHBL «XUMHUS», O00ecleurBaeT
JTOCTUKEHHUE CTYACHTAMHU CIEIYIOIINX Pe3ynbmanmos:
JUYHOCHHBIX:

—  YyBCTBO TOPJOCTH U YB&KEHUS K UCTOPUM U JOCTHKECHUSIM
OTEUECTBEHHOM XHMHUYECKOW HayKH; XHUMUYECKM TIpaMOTHOE TIOBEJEHUE B
poQeCcCHOHANBHONU JEATEILHOCTH M B OBITY MPU OOpAIIEHUH C XUMUYECKUMHU
BEII[ECTBAMH, MaTeprajJaMH U MPOLIECCAMU;

—  TOTOBHOCTH K IPOAOJDKEHUIO 00pa30BaHus U MOBBIIICHUS KBaTU(PUKAITUU
B M30paHHOW NPO(PEeCCHOHAIBHON NEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMITETEHITHI B 9TOM;

—  YMEHHE HCIIOJIb30BaTh JOCTIKEHUSI COBPEMEHHOW XMMHUYECKOW HAyKH U
XUMHUYECKHX TEXHOJIOTHA JJig TOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYyalIbHOTO
pa3BUTHS B BEIOpAHHOU Npo(dheCCHOHABHOM NESITeIbHOCTH;

MemanpeomMemHvix:

—  HCIIOJIb30BAaHUE PA3IUYHBIX BUAOB IIO3HABATEJILHOM JEATENBHOCTH U
OCHOBHBIX HMHTEJUIEKTyaJbHBIX oONepauuil (IMOCTAaHOBKA 3aaadd, (OpMYITHPOBAHHE
TUIOTE3, aHaJu3 U CUHTE3, CpaBHEHHE, 00OOIIeHHE, CHCTeMaTH3alusi, BHISBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOUCK aHaJOroB, (OPMYIHPOBAHHE BBHIBOJOB) AJIs
pellleHus] TOCTaBJICHHOW 3aJaud, NPUMEHEHHE OCHOBHBIX METOAOB IO3HAHUS
(HabmronieHue, HayYHBIN SKCIIEPUMEHT) I U3YUCHHSI Pa3IMIHBIX CTOPOH XUMHUECKHIX
OOBEKTOB W TPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTH CTAIKMBATHCS B
npodeccuoHanbHOU cepe;

—  HCTOJIb30BaHWE PA3NUYHBIX HCTOUYHUKOB JUISI TONYYECHUS XHUMHUYECKOU
uH(POpMAIIMU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTHh ISl JOCTIDKEHHUS XOPOIIUX
pe3ysbTaToB B MpodeccuoHanbHol cdepe;



npeomemmovix:

—  c(hOopMHPOBAHHOCTH MIPEICTABICHUNA O MECTE XHMHUH B COBPEMEHHOU
HAy4YHOW KapTHHE MHUpa; MOHUMAaHUE POJIM XUMHUH B (POPMHUPOBAHUH KPyro3opa u
(GYHKIIMOHATIBHON TPAMOTHOCTH Y€JI0BEKa ISl pEIICHUS MTPaKTHUECKUX 3a/1a4;

—  BJIaJICHHE OCHOBOMNOJIATAIOIIMMHU XUMUYECKUMU MTOHATUAMU, TEOPUIMU,
3aKOHAMU ¥ 3aKOHOMEPHOCTSAMH; YBEPEHHOE ITOJIb30BAHNE XUMUYECKON
TEPMHUHOJIOTHEN U CUMBOJIMKOM;

—  BJIaJICHHE OCHOBHBIMU METOAMH HAYYHOTO MO3HAHMS, UCIIOJIb3yEMbIMU
B XMMUU: HAOJIO[ICHUE, ONTMCAaHNEe, U3MEpPEHUE, IKCIEPUMEHT; YMEHUE 00pabaThiBaTh,

—  OOBSICHATDH PE3yAbTAThl IPOBEAEHHBIX OMBITOB U JI€JIaTh BBIBO/IBI,
TOTOBHOCTH M CIIOCOOHOCTh MPUMEHSITh METObI TO3HAHUS MPU PEIICHUU
NPAaKTUYECKUX 3a/1a4;

—  c(opMHUPOBAHHOCTH YMEHHUS JaBaTh KOJIMUECTBEHHBIC OLIEHKH U
MPOBOAUTH PACYETHI IO XUMHUECKUM (POPMYJIaM U YPABHEHUSIM;

—  BJaJICHHE NMPAaBWJIAMU TEXHUKH O€30IaCHOCTH MPHU UCIIOJIb30BAHUHU
XUMHYECKUX BEIIECTB;

—  ¢(hOopMHPOBAHHOCTH COOCTBEHHOW MO3UIIMU 10 OTHOIIEHUIO K
XUMUYECKOW HH(OpMAIK, MOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB.

1.4. PekomenayemMoe KOJIMYECTBO YACOB HA OCBOEHME NMPOrPaMMbl TUCHMILIHHBI:
MakcumanbHON yueOHOM Harpy3Ku CTyAeHTa -257 4acoB, B TOM YHCIIE:
— 00s3aTenpHON ayAUTOPHOM y4eOHOM HArpy3KH cTyaeHTa - 161 yacos;
— CaMOCTOATENbHOM paboThl cTyneHTa — 120 yacos.
2. CTPYKTYPA Y COAEPKAHUE YYEBHOW JUCIUTIJIVHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bupa yueOHoii padoThI O06beM yacoB
MaxkcumasibHasi yueOHasi HArpy3Ka (Bcero) 257
Oos13aTesibHAsI ayTUTOPHAs yueOHAasi HArpy3Ka (Bcero) 161

B TOM YHCJIE:

nabopaTopHbIC 3aHATHUS 90
KOHTPOJIbHBIE PAOOTHI 2
CamocrosiTesibHas padora cTyaeHTa (Bcero) 120

[TpomesxyTounas arrectarus B hopme nudpepeHImpoBaHHOTO 3a4eTa



Temaruueckmii njan. Xumus. Xo3siika ycagbobl 1-2 kypc (78+83)

257=161 Ayn.( 79 +2 KP +90JI113)+36 CPC
1 kypc-78 4:44 TO+34J1113

HanmenoBanue
pa3aesioB U TeM

BBenenue

Tema 1.
Opranuyeckast
XUMHSA

1. Ipenmer
OpPraHN4YecKol
xumuu. Teopus
CTPOCHUs
OpPraHuYecKux
coeIMHEeHMI

Conepaxanue yue0HOro MaTepuaJia, JadlopaTopHble U NPAKTHYECKHE O0bem 1acos
padoThl, CAMOCTOSATEIbHAS PaloTa CTYIeHTOB, KypcoBasi padoT
(mpoexT)
Conep:xkanue yueOHOro MaTepuasa 2
1 Haygnele MeTompl TO3HAaHMS BEIIECTB W XHMHYECKHX 2
siBTIeHU. Ponb 3KcIiepuMeHTa U TEOPUH B XUMHH. . 2

3HaueHHe XuMHHU IpHu ocBoeHuu npogeccuit CI1O u
cnenmranbHocTelt CITO ecTeCTBEHHOHAYYHOTO TPOQUIIS
npodeccnoHaIbHOrO 00pa3oBaHuUs

CamocTosiTesibHAast paboTa CTYI€HTOB: 2
Brinonnenue pedepara:

IToaroToBka k ImpakTHUECKoil pabore.

BeinonHeHne JoManiHero 3agaHusl.

ITouck matepuana B cetu UHTEpHET

IIpumepHsbie TeMbl pedeparoB (10K/I1a10B), HHIMBHAYAJIbHBIX

NPOEKTOB

-HanorexHonorus kak NpHOPUTETHOE HAMPABIEHHE PA3BUTHS HAYKHU U

npou3sBojcTBa B Poccuiickoit denepanui.

Conep:xanue y4eGHOro MmarepuaJia

IIpeqMer opranu4yeckoi XMMHUH. 10
(6+
4
1 [lonaTne 00 OpraHMYECKOM BEIIECTBE W OPraHMYCCKOU 1

xumuu. Kpatkuili odepk HCTOpUM Pa3BUTUSI OpraHUYecKod 2
xuMuu. Butanusm u ero kpynienue. OcoO€HHOCTH CTPOEHHUS
opraHvyeckux coeauHeHuil. Kpyrosopor ymiepona B
npupone. Teopusa CTpoeHHs OPraHUYECKHX COCAMHEHUN

Yposenn
OCBOEHUS



A.M. Bytiieposa. [Ipennocsuiky co3aHus TEOPHU CTPOESHUSL.
OcHOBHBIE TIOJIOKEHUsI Teopuu crpoeHust A.M.bytieposa.
XHUMHYECKOE CTPOCHHUE U CBOMCTBA OPTAaHUYECKHUX BEIIECTB.
Ionsatne 06 m3omepuu. CrnocoObl OTOOpaXEHUs! CTPOCHUS
MoJeKynbl ((opMynsl, Moaenu). 3HaueHHe Teopuud A.M.
BytnepoBa st pa3BUTHST OpraHMYECKOM XUMHH U
XAMUYECKUX Tporao3oB. CTpoeHme aroma yIoiepona.
OneKkTpoHHOE 001ak0 U opOuTanb, s- U p-OpOUTANIH.
DJIEKTPOHHBIE U MEKTPOHHO-Tpadudeckre HopMyIIbl aToma
yoepoga B OCHOBHOM M BO30OY)KICHHOM COCTOSTHHSX.
KoBaneHTHas Xxumu4eckas CBS3b M ee KilacCU(pHKalHs IO
crocoOy mepekpbiBanus opoutaned ([ - w [ ]-cBA3M).
[onsTre rubpuan3amy. Pa3mimaasie TR THOPHAM3ANNH 1
(dopMa aroMHBIX oOpOHTaNell, B3aMMHOE OTTaJKHBaHUE
rHOpPUIHBIX OpOUTAajIel U X PACIONIOKEHNE B IPOCTPAHCTBE
B COOTBETCTBHY C MUHIMYMOM 3Heprun. [ eoMeTpust MoneKy
BEILleCTB, 00pa30BaHHBIX aTOMaMHy YIVIEpoAa B Pa3IMYHBIX
COCTOSIHUSAX THOPHIH3AIHH.

Kanaccupuranusi opraHudecKux coeTHHEHU .
Krnaccudukanus opraHnIecKux BEmEeCTB B 3aBICHMOCTH OT
CTpOeHMsI yriiepoaHoi rerny. [ToHITHehyHKINOHATBEHON
rpynnsl. Knaccuguxaius opraHuueckux BEeIecTB MO0 THITY
(YHKIIOHATEHOH TPYIIIEL.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKUX BelecTB.
TpuBHanbHble Ha3BaHUs. PalioHaNbHAsl HOMEHKIIATypa Kak
npenmectseHHua HomeHkiatypsl IUPAC. Homenknarypa
IUPAC: npuHImIsr 00pa3oBaHus HA3BaHUH, CTAPITHHCTBO
(YHKIIMOHATIBHBIX TPYIII, UX 0003HaUCHHE B NpeUKcax U
cybdukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

THunbl XUMHYECKHX CBSI3eil B OPraHMYeCKUX
COeIMHEHMSIX M crocodbl UX paspeiBa. Knaccudukarms
KOBAJICHTHBIX CBSI3€H 110 2J1EKTPOOTPULIATEIBHOCTH
CBSI3aHHBIX aTOMOB, CIIOCO0Y ITepeKpbIBaHNs OpOUTATIEH,
KpPaTHOCTH, MEXaHU3My 00pa3oBaHus. CBsI3b MIPUPOIIBI
XMMMUYECKOHN CBSI3U C TUIIOM KPUCTAITIMUYECKOH PELIETKU
BEIeCTBa U ero GM3HYecKNMH CBOWCTBaMH. Pa3phiB
XMMHYECKOH CBS3H, KaK Ipoliecc, 0OpaTHEINA ee
00pazoBaHuio. [ OMOIMTHYECKUI U TeTEPONTUTHYECCKUH
Pa3pBIBBI CBA3CH, HX CONIOCTABIICHHE C OOMEHHBIM U



JIOHOPHO-aKLENTOPHBIM MEXaHU3MaMU UX 00pa30BaHHUs.
[NonsTne cBoOGOIHOTO panrKaia, HyKICODUIHLHON 1
3MEKTPOPUIBLHON JaCTHIIBL.

Knaccupuxanus peaxkuuii B OpPraHu4ecKoi
xumuu. [loHsITHE O THIAX W MeXaHW3MaX peakiuil B
oprannydeckor xumun. Cyocerpar u peareHT. Kimaccudukanms
peakmuii 1O W3MEHEHHI0O B CTPYKType cyOcTpara
(mpucoearHEeHNE, OTIICIUICHUE, 3aMEIIeHUE, H30MEPH3aIlis )
M TUmy peareHTa (paAMKaNbHBIE, HYKICODUILHEIC,
anekrpoduibable). Peaknmm npucoemuHenus (AN, AE),
ammvuanpoBanus (E), 3amemenus (SR, SN, SE),
n3oMepu3any. Pa3HOBHIHOCTH peakUUi KaKAOTo THIIA:
THOPUPOBAHNE W JETHUIPHUPOBAHWE, TaJOTCHHPOBAHHE U
NCTAIIOTCHUPOBAHNE,  THApAaTamusi W JCTHApaTaIlis,
THIPOTJIOTeHUPOBAaHWE U JAETHAPOTAIIOreHHUPOBAaHUE,
MOJMMEpH3alisl U IONUKOHJCHCALUS, IeperpyIupoBKa.
OCOOEHHOCTH OKHCIHTEIEHO-BOCCTAHOBUTENBHBIX PEaKIIHI
B opraHuyeckoil xumuu. COBpeMEHHbIE INPEACTAaBICHHS O
XMMHYECKOM CTPOSHHH OpPTaHWYeCKUX BellecTB. OCHOBHBIE
HaIlpaBJICHUS pa3BUTHs Teopuu crpoeHuss A.M. bytneposa.
Wzomepust opraHndeckux BEMIeCTB U ee BUIbL. CTpyKTypHast
H30MEpHS: MEXKJIACCOBasi,  YIJIEPOJHOTO  CKeleTa,
MOJIOKEHNST KpPaTHOW CBSA3M W (DYHKIIMOHAIBHON TPYIIIEL.
[IpocTpancTBeHHasT  W30MEpHA:  TeOMETpHUYECKas |
onThyeckas.  [loHATHE  acCMMMETPHUYECKOrOo  LIEHTpa.
buonorunueckoe 3HaueHNE ONTUYECKON N30Mepuur. B3auMuoe
BIMSHUEC aTOMOB B MOJIEKYyJaX OpPTaHUYECKUX BEIIECCTB.
OnexTpoHHbIE A(PdeKkTsl aToMOB M aTOMHBIX TpYIN B
OpPTaHMYECKHX  MoJekynaax. MHIyKIMOHHBIH  3(deKT,
MOJIOKUTETBHBI W OTPUIATENBHBIN, €ro OCOOCHHOCTH.
MesomepHbiit  apdexkt  (3pdekr  compspkeHHs),  ero
0COOEHHOCTH.

JlaGopaTopHblie padoThI

1

JlaGopaTopHble onbITHI. V3roToBIeHE
MoJiesiel MOJIEKYJT —IIpeACTaBUTeNeH
Pa3IMYHBIX KJIaCCOB OPraHUYECKUX
COEIMHEHUH.

HpaKTH‘leCKHe 3AHATUA:

2



1.2. IIpenenbHbIe
YIJIEBOIOPOABI

OOHapyxeHue yriaepoia U BOIOpoaa B
OpPraHUYECKOM COCIUHCHUH.
OO0HnapyxeHue rajoreHos (poda
Beinpmreiina).

CamocTosiTesqibHAs1 pa0oTa CTYIeHTOB:

IToaroToBka k mpakTHUeCcKoil pabore.

BeInonHeHne qoManIHero 3aJaHusl.

[Touck marepuana B cetn UnTepaer

IIpumepHsbie TeMbI pedeparoB (10K/IaA0B), HHIUBHIYAJIbHBIX

IMPOEKTOB:

- Mctopust BOBHUKHOBEHMSI U pa3BUTUSL OPraHUYECKON XUMHUU.
- XKuznb u pesrensHocth A.M. ByTiepoga.
- Butanusm u ero kpax.

- Ponb oTedyecTBEHHBIX YYCHBIX B CTAHOBJICHHUX U Pa3sBUTHUU MHpOBOﬁ

OPFaHHqCCKOﬁ XHUMHHU.
- COBpeMeHHLIe MMpEACTABICHUA O TCOPUN XUMHUYECKOI'O CTPOCHHUS.

Conep:xanue y4eGHOro MaTepuaJia

T'omosornyeckmii  psix ankaHoB. [lonstue 00
yraeBoopoaax. OcoOEHHOCTH CTPOCHHUS NpeeIbHBIX
VIJIEBOJIOPOAOB.  AJNKaHbl  KaKk  MPEACTaBUTENN
MpEJeNIbHBIX  YIJIEBOAOPONOB.  ODJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl METaHa |
JpyTHUX aJKaHoB. l'oMoyornueckuil psn U u3oMmepus
napa¢uHOoB. HopManbpHOE M pa3BEeTBICHHOE CTPOCHHE
ymepongHot uenu. HomeHknaTypa ankaHOB U
AJKWIBHBIX 3aMmecTuTenei. Pduznueckue CBONCTBA
aJKaHOB. AJKaHBI B IpUposie. XUMHIECKUE CBOMCTBA
ankaHoB. Peaknmm SR-Tmma: ranoreHupoBaHUE
(padotst  H.H. CemeHoBa), HHTpOBaHHE IO
KonoBanoBy. MexaHu3M peakuuu XJIOPHUPOBAHUS
alKaHoB. Peakuuu JeruapupoBaHHs, TOpPEHUS,
KaTAIUTUYECKOTO OKHCJICHUS ajKaHoB. KpekuHr
AJIKAHOB, PA3JIMYHBIC BUbl KPDCKHUHI'A, IPUMCHCHUE B
MPOMBIIIEHHOCTH. [IMponu3 U KOHBEpcUs MeTaHa,
HU30MEpHU3aIHs ATKaHOB.

IIpumeHeHue W cnoOcoObI MOJyYeHHUS] AJKAHOB.
OO6nacti TpUMEHEHHsI alkaHOB. [IpoMbIIICHHBIE
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CHocOoObl  TMONMYYeHHsS AaJIKaHOB: TMONY4YEHHE U3
MPUPOJAHBIX ~ MCTOYHHUKOB, KPEKUHTI TmapaduHOB,
MOJTyYeHNEe CHHTETUYECKOTO OCcH3WMHA, Tasuduraims
Yy, TUApUpOBaHHME  aikeHoB. JlaGoparopHbie
CIocoOBl TOMy4YeHUs alKaHOB: cUHTe3 Bropia,
JeKapOOKCHITMPOBAHUE, TUPOIIH3 KapOuaa
amromuHus. [luknoankansl. [omonorudyeckut psam u
HOMEHKIIATypa IMKIOAIKAHOB, HX oO0mas ¢opmyna.
[TonsitTue o HampspkeHnn  nwkima.  M3omepus
[UKJIOATKAaHOB: MEKKIIACCOBAs, YITIEPOIHOTO CKENeTa,
reomerpuyeckas. [lonyuenue u pusnueckue cBoiicTBa
UKIOATKAHOB. XuMudecKue CBOHCTBa
nukIoankaHoB. Crieruduka CBOHNCTB UKIOATKAHOB C
MaJbIM pa3MepoM LuKJa. Peakuuu npucoennHeHus u
PaAMKaIBLHOTO 3aMelleHHSI.

JlaGopaTopHbie padoThI

1

JlaGopaTopHble onbIThI. V3roToBICHNE MOsIETeH
MOJIEKYIT aJKaHOB U rajoreHajikaHoB. M3rotosienue
napaUHIPOBaHHON OyMary, UCTIBITAaHUE €€ CBOMCTB:
OTHOIIEHHE K Boze U xkupaM. OOHapyKeHHE BOJBL,
CakH, YIJIEKUCIIOrO T'a3a B MPOIyKTaxX TOPEHHsI CBEUH.
O3HaKOMIJIEHHE CO CBOMCTBAMH TBEPIBIX MapapHHOB:
IIJ1aBJIEHUE, PACTBOPUMOCTD B BOZIE U OPraHUUYECKUX
PacTBOPUTENSIX, XUMUUECKasi MHEPTHOCTh
(OTCyTCTBHE B3aMMOJICHCTBHS ¢ OPOMHOMU BOJIOH,
pacTBOpaMHy IIEpMaHraHara Kajius, TUAPOKCHIA
HaTpHsL ¥ CEPHOM KUCIIOTHI).

CamocTosiTesibHasi padoTa CTYIEHTOB:

IToaroToBka K ImpakTHYECKOi paboTe.

BrlnonHeHre TOMANIHETO 3a4aHUS.

ITonck marepuaina B cetu lurepuer

IIpumepHsbie TeMbl pedeparoB (10K/1a10B), HHIMBHAYAJbHBIX

NPOEKTOB:

-OKOJIOTHUECKHE aCTIEKThI UCIONb30BAHUS YIIIEBOAOPOIHOIO ChIPBSI.
- DKOHOMHUYECKHUE aCTIEKTHI MEKIYHAPOIHOTO COTPYAHNIECTBA MO
HCTIOJIB30BAHUIO YTIICBOAOPOAHOTO CHIPHSI.

- Mctopust oTKphITHS 1 pa3pabOTKH Ta30BBIX U HEPTIHBIX



1.3. DTUIeHOBEIE H
JMEHOBbIE

yriieBoaopoabl

MecTopoxaeHuil B Poccuiickoii denepanuu.
- X¥MUs yTIIIEBOIOPOIHOTO CHIPhsI M MOs OyayIast MpogeccHs.

Conep:xanue yueGHOro MaTepuaJia

Tomonornyeckuii psig ajgKeHOB. ODIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIbl STHIIEHA W
ankeHoB. [omomoruueckuii psg u oOmas Qopmyna
alKeHOB. l3oMepus STUICHOBBIX YIIIEBOAOPOMIOB:
MEXKIIACCOBAasl, YIIEPONHOIO CKEJIeTa, I0JIOKEHUS
KpaTHOM  cBs3u, reoMerpuueckas. OcobeHHOCTH
HOMEHKJIaTyphl 3TUJIEHOBBIX YITIEBOIOPOIOB, HA3BAHUS
BOXKHEHNX pagukainoB. Dusndyeckne CBOWCTBA
AJIKCHOB. XUMUYECKHe CBOIicTBa AJIKEHOB.
DneKTpoQUIBHBIA XapaKTep peaklui, CKIOHHOCTh K
peakuusam MIPUCOEINHEHMS, OKHCIIEHUS,
nonumepuzanuu. IlpaBuio MapkoBHHUKOBA M €ro
IEKTPOHHOE 000CHOBaHHE. Peakuuu
raJIoreHUpOBaHUs, TUPOraJIOr€HUPOBaHUS,
ruapaTanuy, ruapupoBanusa. Mexanusm AE-peakiuii.
[TonsTue o peakuusx mnoauMepu3auu. lopeHue
aNKEeHOB. Peakiyu OKHUCIEHHS B MSTKHX M JKECTKHX
ycnoBusax. Peakuns BarHepa um ee 3HaueHHs Ui
oOHapyKeHHS HenpeAeTbHbBIX YTIIEBOJIOPOJIOB,
mojydeHusl Tukoyied. [IpuMeHeHHe U CIOCOOBI
MOJTY4YEHHUs]  alKeHOB. lIcmosb30BaHWME  BBICOKOU
PEaKIMOHHON CMOCOOHOCTH aJKeHOB B XHMHUYECKOU
MPOMBIIIIJICHHOCTH. HpI/IMCHeHI/Ie OTHUJICHA u
npormieHa. [IpoMBIIUIeHHBIE CHOCOOBI TONMYyYeHHS
QJKeHOB. Peakumu AerWApUpOBaHUA W KPEKUHTA
ankaHoB. JlaGopartopHble  CHOCOOBI  TONYyYEHHUS
AJIKEHOB.

2
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2 Anxanuenbl. [loHsatne u xiaccuukanys TUCHOBBIX
YIICBOLOPOAOB IO  B3aUMHOMY  PacCHOJIOXEHHIO
KpaTHBIX cBsized B Monekyire. OcoOeHHOCTH
JJIEKTPOHHOTO M TPOCTPAHCTBEHHOTO  CTPOEHHUSA
COMPSDKEHHBIX AMeHOB. lloHsATHE O | |-3MeKTpOHHON
cucteme. HoMmeHKIaTypa IMEHOBHIX YIJIEBOZOPOIOB.
OCOOCHHOCTH XUMHUYECKHAX CBOHCTB COMNPSIKCHHBIX
JUEHOB, KaK CJIEACTBHE MX JJIEKTPOHHOTO CTPOCHUS.

Peaxuun 1,4-npucoeaHEHMSI. [Momumepunzanmst
TIEHOB. Croco0sr MOy YEeHUS JUEHOBBIX
YTIEBOIOPOAOB: paboThI C.B. JleGenesa,

JEeTUIpUpOoBaHue ankaHoB. OCHOBHbIE NOHATHS XUMHH
BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHUM HA  IpHMepe
IIPOAYKTOB IIOJINMEPU3ALIUY AJIKEHOB, AJIKAAUEHOB U UX
raJIOTEHIPOU3BOAHBIX. MOHOMED, MOIUMEpP, peaKuus
HNOJIMMEPU3aALNH, CTETIEHb MOJIMMEPU3ALNH,
CTPYKTYpPHOE 3BE€HO. THIBI IOIMMEpHBIX LENeN:
JIMHEMHBIE, pa3BETBICHHBIE, cmuTele. IloHATne o0
CTEpEOPETYIAPHBIX HnonuMepax. [Nonumepsl
TEPMOILIACTHYHbIE u TEpPMOPEaKTHBHEIE.
IIpencraBienne o IuIacTMaccax M JIacToMepax.
[lonusTuneH BBICOKOTO U HU3KOIO JABIEHHS, €ro
cBoiicTBa m mpumeHeHue. Karammzaropsr [{urnepa-
Harra. IlonunponuieH, ero NpuMeHEHUE U CBOMCTBA.
lNanorenconep:xarue MOJIHMEPBI: TedIIoH,
nonuBuHUIXIOpuA.  Kaydyku — HaTypalbHbId U
cuHreTndeckue. Cononumeps! (OyTaIueHCTHPOIBHBIN
KaydykK). BynkaHuszanus kaydyka, pe3uHa U 300HUT.

JlaGopaTopHbie padoThl

1 JlaGopaTopHble onbIThl. OOHapyKeHHE
HEMPCACIBbHBIX COG)II/IHGHPII} B KECPOCHUHE, CKUITAAPE.
Os3HakoMJIeHHEe ¢ 00pa3IaMy TOJIMSTHIIEHA U
nosunponuieHa. PacnosHaBaHue 00pas31oB aJKaHOB U
AJIKCHOB.

2 IIpakTHYecKue 3aHATH:
[Tony4enue sTunena neruaparanuen STHIOBOTO



1.4. AleTHJIeHOBLIE
YIJIEBOAOPOIbI

CIHpTa.

B3aumogeiicTBue 3THiIeHa ¢ GPOMHOMN BOOM,
pPacTBOPOM ME€PMaHraHaTa KaJus.

CpaBHeHMe IJIaMEHU STUJICHA C IUNIAMEHEM
IpeAebHbIX YIIICBOAOPOAOB (METaHa, IPONaH-
OyTaHOBOW CMECH).

CamMmocTosiTesIbHAs1 pad0oTa CTYIEeHTOB:

[TonroroBka K mpakTHYECKOH paboTe.

BrinosHeHne 1OMalIHero 3a1aHusl.

[Touck marepuana B cetn UnTepHeT

I[IpumepHbie TeMbI pedepaToB (I0KJIAT0B), HHANBHIYATbHBIX
NPOEKTOB:

- Hed1p 1 ee TparcmopTpoBKa Kak OCHOBA B3aHMOBHBITOTHOTO
MEXIYHApOITHOTO COTPYIHHIECTBA.

Conep:xanue y4eOHOro MaTepuaJia

1 XHMMHYeCKHe CBONCTBAa M NPHMCHEHHE AJTKHHOB.
OCOOCHHOCTH peakluil MPHUCOCTUHECHUS IO TPONHOM
ymiepon -ymieponHo cBs3u. Peakumst Kyueposa.
[IpaBuno  MapkOBHMKOBA  TNPUMEHHUTEIBHO K
anernieHaM.  [logBwKHOCTH — aroMa  BOIOpoJa
(kucnoTHBIE ~ CBOMCTBA  anmkuHOB).  OKHcIeHHE
ankuHoB. Peaknms  3emuHckoro.  [IpumeHeHue
alleTUIICHOBBIX YIi1eBoxopoaoB. [lonuBuHumanerar.
IMonyuyenue aaxkuHoB. [lomyueHue anetuneHa
MUPOJIN30M METaHa U Kap6I/IJIHI>IM METOAOM.

JlaGopaTopHbie paGoThI

1 JlaGopaTopHble onbIThI. 13roToBNeHne Moxneneit
MOJIEKY/ aJKHHOB, UX U30MEPOB

CamocTrosiTesibHast paboTa CTYIeHTOB:

[ToaroroBka K mpakTHYECKO# padore.

BrinonHeHre qoManiHero 3aaHusl.

ITouck marepuaina B cetu Hrepuer

IIpumepnbie TeMbl pedepaToB (10KJIAT0B), HHAUBHAYAIbHBIX
MPOEKTOB
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1.5. ApomaTnuecku
€ YIJIeBOIOPOIbI

1.6. Ilpupoaubie
HCTOYHUKHU

-CHHTETHYeCKHE KayUyKU: UCTOPHS, MHOTOOOPA3Ue U MePCIICKTHBEI.

- PesnHOTEXHMYECKOE TIPOU3BOJCTBO U €TO POJIh B HAYYHO-TEXHIYECKOM
nporpecce.

-CBapovHOE POU3BOJCTBO U POIh XMMHUH YIIICBOIOPOIOB B HEH.

Conep:xanue yueOHOro MaTepuasa

1 lomonornueckuit psix  apenoB. benzom kak 2
MPEACTABUTENb apeHOB. Pa3BUTHE MpENCTABICHUN O
cTpoeHun OeH3zosna. CoBpeMeHHbIe MPEACTaBIeHHs 00
SNIEKTPOHHOM H  TPOCTPAHCTBCHHOM  CTPOCHHHU
O0enzoia. OOpa3oBaHHE apOMATHYECKOH | -CHCTEMBI.
lTomonorn OeH3oma, WX HOMEHKIaTypa, oOIas
¢dopmyna. Homenkmarypa s —AW3aMEIICHHBIX

NpOU3BOAHBIX ~ OeH30ma: OpTo-, Mera-, Iapa-
pacnonoxeHue 3amectuTesnell. Pusndyeckue cBONCTBa
apeHOB.

Xumunuyeckue cBoiicTBa apeHoB. [Ipumeps! peakmmii
MEKTPO(YUIBHOIO 3aMEIIEHUs: TaJlOTeHUPOBAHUE,
ankuiMpoBanue (karanuzaropsl Opupens-Kpadrcea),
HUTPOBaHHE, CYIb(HpOBaHHE. Peaxrmn
THIPUPOBAHUS M TPHCOCIMHEHHS XJIopa K OCH30IY.
OCOOCHHOCTH XMMHYECKHX CBOWCTB TOMOJIOTOB
OeHzona. B3amMHOe BIMSHHE aTOMOB Ha IpHUMEpe
roMonoroB  apeHoB. OpueHTamuss B  peakIUsIxX
anekrpoduibHoro 3amemenus. Opuentantsl [ u 11

pona.
Ilpumenenue u moJiydyeHue apeHos. [Ipuponnsie
HWCTOYHUKH apoMaTHYECKUX YIJIEBOJOPOAOB.

Apomaru3aiusi ~ ajJkaHOB U [IMKJIOQJIKAHOB.
AJNKWIMpoBaHUE OCH30IA.

JlaGopaTopHble paGoThl He PeAYCMOTPEHbI

CamocTosiTenpHas paboTa CTYICHTOB:
[ToaroToBka K ImpakTHYECKOH padoTe.
BrinonHeHHE TOMAITHETO 3aJaHHS.
ITouck matepuana B cetu UHTEpHET

Conep:xanue yuedOHOro MaTepuasa
1 Heprs. Haxoxnenue B mpupone, cocraB u

2(2+0)
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YIIIEBOIOPOI0B

dm3nyeckue CBOICTBa He(TH. TomnuBHO-
JHepreTHyeckoe 3HadeHHe HedTu. IIpombInuieHHAs
nepepabotka  HedtH.  Pextuduranms — HedTH,
OCHOBHblE  (pakuuu  ee  pasleleHHs,  HX
HCTIOJIb30BaHUE. Bropuynas nepepadboTka
He(TenponykToB.  Pektndukamus  masyra  Tpu
YMEHBILICHHOM JaBieHUH. KpeKUHT He(hTenpomLyKTOB.
Pasnmuunble Buap! kpekunra, paborer B.I. ILlyxosa.

Nzomepuzanus aJIKaHOB. AnKunmupoBaHue
HenpeAeNbHbIX YIJIEBOJIOPOOB. Pudopmunr
He(TEenpPOIyKTOB. Kauecto ABTOMOOMJIBHOTO

torumBa. OkTanoBoe uncio. [[pupogHbIi ¥ Oy THRIHA
He(TIHON Ta3pl. CpaBHEHHE COCTaBa MPHUPOTHOTO U
MOIYTHOTO Ta30B, UX MPAKTUYECKOE HCIIOIb30BAHHUE.
Kamennsit  yroms.  OCHOBHBIE  HampaBICHUS
WCIOJBb30BaHUA KaMeHHoro ymisl. KokcoBanue
KaMEHHOTO YIS, BaXXHEHIIUWE TPOAYKTHI 3ITOTO
mporecca: KOKC, KaMEHHOYTOJIbHas cMoJa,
HazcMmosibHass Boja. CoeluHEHUs, BbLAETSEMblEe U3
KaMEHHOYTOJNBHOM cMOMNBL. [IpomyKThl, momydaembie
U3 HAICMOJBHOI BOJBI. DKOJIOITMYECKHUE AaCIIEKTHI
IOOBIMM, TepepaboTKH M HCIIONB30BAHUS TOPIOUUX
HCKOITa€MBbIX.

JlaGopaTopHbie padoThl

1

JlabopatopHble omnbIThl. OnpesieneHne  HaJlu4us
HETpeNeNbHBIX ~ YIIEBOAOPOJOB B  OCH3WHE U
KEPOCHHE. PactBopumocTh pa3IUYHBIX
He(TenpoaykToB (OCH3MH, KEpPOCHH, IU3EJIBHOE
TOIUIMBO, Ba3eNuH, napaduH) IpyT B APyTe.

CamocTosTenbHas paboTa CTyICHTOB:
BrinonHeHue ToMaliHero 3agaHus.
ITouck matepuana B cetu UHTEpHET

1.7. 'uapokcunbubie Conepxxanue yaeOHOro MaTrepuaJia

COCANMHCHUSA

CrpoeHue u Kiaaccupukauusi CHUPTOB.
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Knaccupukamuss  cnuproB  mo  THIy
YIIEBOMOPOAHOTO  pajuKaia, YUCITY
THJIPOKCUIBHBIX TPYNII K THIy aroMma
yIIEpoAa, CBS3aHHOTO € TUAPOKCHIBHOMN

TpyMIOii. DJeKTpOHHOE u
MIPOCTPAHCTBEHHOE CTpOeHUE
TUAPOKCUITHBHON TPYTIIIBL Brusane

CTpPOCHUSI CIHMPTOB HAa HX (HU3UUECKUE
cBoOMCTBa. MeXMOJIEKYIsIpHAsT BOIOPOIHAS
CBsI3b. | OMOJIOTHYECKUH Psii MPEAeTbHBIX
OIHOATOMHBIX CHMpTOB. M3omepus u
HOMEHKIIATypa alKaHOJIOB, WX OOmas
(hopmyina. XUMUYeCKHe CBOWCTBA
aNKaHONOB. PeaknMoHHas CHOCOOHOCTB
IpeAeiabHbIX ~ OJHOATOMHBIX  CIIUPTOB.
CpaBHEHHE KHCIIOTHO-OCHOBHBIX CBOWCTB
OpPTaHUYECKUX u HEOPraHUYECKUX
coeauHeHul, copepxkamux OH-rpymnmy:
KHCJIOT, OCHOBaHUI, aM(pOTEePHBIX
coequHeHU (BOABI, CrMpTOB). Peakiuw,
MOATBEPKAAIOIINE KHUCIOTHBIE CBOICTBa
CIIHPTOB. Peaxmm 3aMeIeHHs
THIIPOKCHITHHOM TPYIIIBL
MesxMonexynspHas Jleruparanus
CIIHPTOB, YCIOBHS 00pa30BaHUS IPOCTBIX
3(¢pupoB. CrnoxHble 3pupHI
HCOPTaHUYCCKUX U OPraHnvICCKUX KUCJIOT,
peakuuu ostepuduxanuu. OKHCICHHE U
OKHCJIUTENIFHOE ACTHIPUPOBAHIE CITHPTOB.
CriocoObl moydeHust cnupToB. [naponms
rajJloTeHANKaHOB. [wWaparanus aJKeHoB,
ycIoBus ee nposeneHus. Boccranosnenue
KapOOHWIIEHBIX COSTMHEHHH.
OTaenbHbIe MpeACTABUTENH AJKAaHOI0B. MeraHom,
€ro IMpPOMBIIIJICHHOC TIOJIYYCHUC W TMPUMCHCHUEC B
MPOMBIIUIEHHOCTU. bruonorndeckoe aelicTBre MeTaHoA.
Crnenm¢udeckue crmocoObl  MOITYYEHHS  STHIOBOTO
cmpra.  Dusnonornvyeckoe  AeHCTBHE  ATaHOINA.
MHuoroaromHble cnupThl. M3oMepuss U HOMEHKIATypa



1.8. Aupaeruabl 1
KETOHBI

IOpeAcTaBUTENEl JBYX- U TPEXaTOMHBIX CIHPTOB.
OCOoOeHHOCTH XHMHYECKHX CBOHCTB MHOTOATOMHBIX
CIHPTOB, WX KaueCTBEHHOE oOHapyxkeHue. OTmenpHbIE
MPEACTAaBUTENN: 3TUICHIINKOIb, INULEPUH, CTIOCOObI UX
MOJIyYeHUsl, MpaKTUYeckoe IpuMeHeHue. DeHoil.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTpOcHHE (peHoma.
B3aumMHOe BIMSIHME ~apOMaTH4ecKoro Kojiblla U
TUJPOKCUIBHON rpymniisl. XMMUYeCKHe CBOUCTBA (peHona
Kak  (QyHKOUS  €ro  XUMHYECKOTO  CTPOCHHUSL.
BpomupoBanne ¢QeHoma (kauecTBEHHAs  peakiyAd),
HUTpOBaHMUE (MMKPHHOBAs KHCJIOTA, €€ CBOWCTBA U
npuMeHeHue). O0pa3oBaHKe OKpaIIEHHBIX KOMILIEKCOB C
nonoM Fe3+. Ilpumenenue denona. [lomydenue denona
B IIPOMBIIIJICHHOCTH.

JlaGopaTopHble padoThI

1

JlaGopaTopHble onbIThI. PexTudukaius cmecu
sTaHoN-Bofa. OOHApYKEHHE BOJIBI B a3€0TPOITHOM
CMECH BOJIbI U ATUJIOBOTO CITUPTA.

IIpakTHyeckune 3aHATHSA:

N3ydenue pacTBOPUMOCTH CIIUPTOB B BOJE.
OKuCIIeHNE CITUPTOB PA3NUIHOTO CTPOCHUS
XPOMOBOM CMECHIO.

[Monmyuenue quatuoBoro s¢upa. [TomyueHne
ruiepara Menu

CamocrosiTenbHast paboTa CTYJICHTOB

IMouck nnpopmarun B cetu IHTEpHET.

BeInonHeHne JoMalIHero 3aJaHusl.

H3ydeHrie OCHOBHOU U TOMOJHUTEIBHON JTUTEPATY P

Conep:xkanue yueOHOro MaTrepuasia

1

Tomonornueckue psigbl AJLAETHI0B U KETOHOB. 2
Ilonsitue 0 KapOOHMITBHBIX COCAUHCHMSX.
ONEeKTPOHHOE CTPOEHHE KapOOHWIBHOW TpPYIIIBL
H3omepuss 1 HOMEHKIIATypa allbJETU]IOB U KETOHOB.
®dusnueckre CBOMCTBA KapOOHWIBHBIX COCIMHEHUH.
XHUMHUUYECKHE CBOMCTBA ajbJIETUJI0OB W KETOHOB.
Peaxknunonnas CII0COOHOCTH KapOOHUITbHBIX
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1.9. Kap6onoBbie
KHMCJIOTBI M X
NPOU3BOIHbIE

coenuHeHu. Peaknuu  OKHCIIEHUS aJIbACTU 0B,
Ka4CCTBCHHBIC PCAKIMM Ha AJIbACTHAHYIO TPYIIITY.

Peakuun MOJIMKOHICHCALUH: oOpazoBaHue
¢benonodopmanpaeruaneix  cMon. [IpuMeHenue u
MOJTyYeHHe KapOOHUIIbHBIX COETUHEHUH.

[lpumeHeHHe anpAeruioB MU KETOHOB B OBITY H
MPOMBIIUIEHHOCTH. AJIBACTHIBI U KETOHBI B IIPUPO/E
(o¢upusle  macma,  depomonsr).  I[lomyuyenue
KapOOHWIBHBIX COCAWHEHHH OKHCIEHHEM CIIUPTOB,
rujparanyeil alkuHOB, OKHCIEHHEM YIJIEBOIOPOIOB.
OTnenbHBIC MPEICTABUTEIH ANbJCTUIOB M KETOHOB,
cnenuduyecKre crrocoObl UX MOTYYCHUS U CBOMCTBA

JlaGopaTopHbie padoThI

43

JlaGopaTopHblie onbIThl. OKHCIICHHE STaHOMA B
3TaHajb paCKaJEHHOW MEIHON MTPOBOJIOKOM.
[Tomyuenue henonodopMatbIeTHIHOTO TOJIUMEPA.
PacrnoznaBanue pacTBopa areToHa U (popManHa.

IIpakTH4ecKkne 3aHATHSA:

N3ydeHnue BOCCTaHOBUTENIBHBIX CBOUCTB ajIbAETHAOB!
peakmus "cepeOpsHOTO 3epKaa”, BOCCTAaHOBIICHUE
ruapokcuaa meau (II).

BzaumogeticTBre Gopmansaeruaa ¢ THAPOCYILPUTOM
HaTpus.

CamocrosTenpHas paboTa CTYIeHTOB:

Iouck nnpopmariu B cetu IHTEpHET.

BrinosnHenue nomamiHero 3aganusl.

H3ydeHrie OCHOBHOM U TOMOIHUTEIBHON JIUTEPATYPHI.

Conep:xanue y4yeGHOro MmarepuaJia

1

TI'omoJiornveckmii psaj npeaebHbIX 0QHOOCHOBHBIX
Kap0OHOBBIX KHCJIOT. [loHATHE O KapOOHOBBIX
KHCIIOTaX W WX KiIacCH(UKAIMA. OIEKTPOHHOE WU
IIPOCTPAHCTBEHHOE CTpPOCHHE KapOOKCHIIbHOI
rpynnsl.  T'oMmosormdyeckuilt  psj NpelesbHBIX
OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT, ux
HOMEHKJIAaTypa M H30MepHusd. MEXMOIEKyIApHbIE
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BOJIOPOJHBIE CBSI3M KAapOOKCWIBHBIX TPYI, UX
BIMSIHME Ha (U3NYECKHEe CBOWCTBA KapOOHOBBIX
KHCIIOT.

XHMMHYecKHe CBOHCTBA KapOOHOBBIX KHUCJIOT.
Peakuuu, WUTIOCTPUPYIONINE KUCIOTHBIE CBOICTBA U
WX CpaBHCHHE CO CBOWCTBAMH HEOPraHHMYCCKUX
KHCJIOT. OO6pazoBanue (hyHKIIMOHAITEHBIX
MPOU3BOIHBIX  KapOOHOBBIX  KUCIOT.  Peakuun
sTepudUKamy. AHTUAPUIL KapOOHOBBIX KUCIIOT, UX
MOJTy4YEHHE U IPUMCHEHHE.

Cnoco0bl noJ1y4eHus: KapOOHOBBIX KMCJIOT.
OTaenbHbBIE PEICTABUTEIN H UX 3HAYEHHE.
OO6mue crmocoObl MOMYYCHHUS: OKHCIICHHE aTKaHOB,
AJIKCHOB, IIEPBUYHBIX CIIUPTOB, aJIbJIETU/IOB.
Baxxneiimme npencraBUTenN KapOOHOBBIX KHUCIIOT, UX
OuoyIorHYecKas pojb, ClielU(pHISCKUE CIIOCOOBI
MOJTyYeHHsI, CBOMCTBA U MTPUMEHEHHE MypPaBbUHOM,
YKCYCHOM, MAJIbMUTHHOBOM U CTEapUHOBOM;
AKpHWJIOBOM U METAKPUIOBOI; OJICMHOBOW, TMHOJIEBOU
M JIMHOJIEHOBOM; IIaBEJIEBOM; OCH30MHOM KHUCIIOT.

Caoxnbie 3¢upnbl. CTpoeHre 1 HOMEHKJIaTypa
CJIOKHBIX 3(pUPOB, MEKKIIACCOBAs H30MEPHSI C
KapOOHOBBIMH KHcI0TaMH. CITOCOOBI ONTYYCHHUS
CIIOXHBIX 3(hupoB. OOPaTEMOCTE peaKIuu
sTepudUKaIIU U (PaKTOPBI, BIUSIIOIINE HA CMEIICHHUE
paBHOBecus. OOpazoBaHUE CIIOKHBIX TTOTUI(QUPOB.
[Momuatrnentepedranar. JlaBcaH kKak MpeICTaBUTEND
CHHTETHYECKUX BOJIOKOH. XMMUYECKHUE CBOICTBA U
MPUMEHEHHUE CIOKHBIX 3(pHUPOB.

Kupbl. JKups! kak CII0XHBIE d3QUPHI [IUIEPUHA.
Kap60HOBI)Ie KHCJIOTBI, BXOAAIIUE B COCTAB KHUPOB.
3aBHUCHMOCTH KOHCUCTCHIUH XUPOB OT UX COCTaBa.
XUMHYECKHE CBOMCTBA )KUPOB: THIPOJIN3, OMBUICHHE,
ruapupoBanue. buonoruyeckas poib KUPOB, UX
HUCIIOJIB30BaHUC B 6I>ITy 1 IIPOMBIIIJICHHOCTH.

Coun kap0oHOBBIX KHCJIOT. Mputa. Crioco0b!
MOJTy4eHHsI COJIeil: B3auMoaeHCcTBIE KapOOHOBBIX
KHCIIOT C METaJIJIaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBaHUSIMHU, COJISIMU; IIETIOYHOM TUAPOIU3



1.10. YrieBoasbl

CJIOXHBIX 3()UpOB. XMMHUYECKUE CBOWCTBA CONEH
KapOOHOBBIX KUCIIOT: THAPOIN3, PEAKIITH HOHHOTO
oOMeHa. Mblta, CyIIHOCTh MOIOIIETO TCHCTBHUSL.
OTHOIIIEHNE MBLIA K ’KeCTKOH Bome. CHHTETUYCCKHUC
Mororue cpeactsa — CMC (neTepreHTsl), ux
MPEUMYIIECTBA ¥ HEMOCTATKH.

JlaGopaTopHblie paGoThI

1 JlaGopaTopHble onbIThI. B3anmozeiicTBie pacTBopa
YKCYCHOW KUCIJIOTHI C MarHHUEM, OKCHJIOM ITUHKa,
ruapokcuaom xenesa (I1I), pactBopom kapOoHara
KaJius U cTeapara Kajaus. O3HaKOMJIEHHUE C
oOpasnaMu cIOXHBIX 3(hupoB. OTHOLIEHUE CIOKHBIX
3¢UPOB K BOJE U OPraHUYECKUM BEIIECTBAM.
"BriBeienne" >KUPHOTO MSATHA C TIOMOIIBIO CIIOKHOTO
a¢upa. PacTBOpIMOCTE XKHPOB B BOIE U
OpraHUYecKuX pacTBopuTelsax. CpaBHEHHE MOIOIIHX
cBOMCTB x03s1HicTBeHHOT0 MbuTa 1 CMC B 3K€CTKOM
BOJIE.

IIpakTH4ecKkne 3aHATHSA:

PacTBOpuMOCTE pa3mUUHBIX KapOOHOBBIX KHCIOT B
Boze. B3aumonenicTBue yKCyCHOM KUCIOTHI C
Metaami. [loaydeHne n30aMuIoBOro agupa
YKCYCHOM KHCJIOTBI

CpaBHEeHHE CTEIIEHU HEHACBIIIEHHOCTH TBEPAOIo U

xuaKoro xkupoB. OMbiIeHHE xKupa. [loaydeHne Mbuia
U U3y4EHHE ero CBOICTB: IIEHOOOPa30BaHue, PEaKIUH

HOHHOTO 00MEHa, THJIPOJIN3, BBIJICIICHUE CBOOOTHBIX
KUPHBIX KUCIIOT.

CamocrosTenpHas paboTa CTYICHTOB

[Mownck nadopmarun B cetun UHTEpHET.

BrinonHeHue ToMaliHero 3aaaHus.

N3yueHnne 0CHOBHOM M JOTIOJIHUTEIBEHON JIUTEPATYPBI

Conep:xkanue yueOHOro MaTepuasa

1 Ilonsitue 06 yrneBomax. Knaccuduxamnms
YIJIEeBOAOB. MOHO-, M- W MOJUCAXapHUbL,
MPEACTABUTENIN KaXKJIOW TPyl YIJIEBOAOB.

6(2+4)
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buonormueckas  ponbp  yIIEBONOB,  UX
3HAUCHUE B KM3HU YEIOBEKA M OOIIECTB.
Momnocaxapuabl. CTpoeHHE U ONITHYeCKas
U30MEpHs MOHOCaxapumoB. Mx
KJIACCU(HKAITUS 10 YHUCITy aTOMOB yIIIEpOa
U TIPHPOJIe KapOOHMITBHON TPYTIITHL.
Dopmynsr Ouniepa n Xeyopcea amst
H300paKeHU MOJIEKYJI MOHOCAXapHIOB.
OrtHecenne MoHOcaxapuaoB k D- u L-psiny.
Bakneiimuie npeacTaBuTeN MOHO3.
I'moko3a, cTpoeHHe ee MOJICKYITbI U
(m3maeckue cBoiicTBa. TayTomepnst.
XUMHYECKIE CBOHCTBA TIIFOKO3BI: PEAKITHH
10 anpAeruaHoil rpymme ("cepedpsiHOro
3epKaja', OKUCIICeHNE a30THON KUCIIOTOM,
THIPHUPOBAHNE). Peakuu rIroKo36I Kak
MHOTOATOMHOTO CITUPTA: B3aUMOJICHCTBHE
TIIOKO3bI ¢ TuapokcuaoM Meau (I1) mpu
KOMHATHOH TeMItepaTrype 1 HarpeBaHUH.
PazngnbIe THIIBI OpOXKEHUS (CITUPTOBOE,
MOJIOYHOKHUCIIOE). [ TIoKo3a B ipupoze.
Buonormueckas poiis 1 IpUMEHEHIE
DTIOKO3BL. DpyKTO3a Kak M30Mep ITFOKO3HL.
CpaBHEHHE CTPOESHHS MOJICKYJIbI U
XIUMHAYECKUX CBOUCTB TITIOKO3HI H (DPYKTO3HI.
OpyKTOo32a B IPUPOE U €€ OHOMOTHIESCKAsT
pOIBb.

ITenTo3bl. Pubo3a u ne3oxcupr603a Kak
MPEACTaBUTENH albaoneHTo3. CTpoeHne
MOJIEKYIL.

Hucaxapunbl. CTpoeHUE TUCAXAPHUIOB.
Cnoco0 cousieHeHUs IIUKIIOB.
BoccranasiauBaromue u
HEBOCCTAHABIIUBAIOIIIE CBOMCTBA
JICAaXapHUIOB KaK CICICTBUEC COUICHEHUS
mukoia. CTpoeHHe M XUMUYECKUE CBOWCTBA
caxapo3bl. TEXHOJOTHYECKHE OCHOBBI
MIPOM3BONICTBA caxapo3bl. JlakTo3a u
MaJIbT03a, KaK H30MEepHI CaXapo3bl.



Hoaucaxapuapl. O0uiee cTpoeHHe
nonucaxapuaoB. CTpoeHHe MOJIEKYIbI
Kpaxmaja, aMuiIo3a U aMIIONEKTHH.
®u3nyeckre CBOMCTBA KpaxMalia, ero
HaXO0XJIEHUE B IIPUPOJIEe U OHOTOrnuecKas
ponb. I'mukoreH. XuMu4ueckue CBOMCTBA
kpaxmaia. CTpoeHHe IeMEHTapHOrO 3BE€Ha
LEJUTIONIO3bL. BiusiHue cTpoeHus
MOJTMMEPHOH e Ha (pU3nIecKue u
XUMHUUYECKHUE CBOMCTBA LIEJUTIOJIO3BL.
I'maponus nemtonossl, 00pa3oBaHue
CIIOXKHBIX 3()UPOB ¢ HEOPTaHMUECKUMH U
opraHmuecKuMH kucioramu. [lorsrue 06
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN
IesK, BUCKo3a. HaxoxkaeHue B mpupoe u
OmoormyecKast poib MEJUIFONIO3EI.
CpaBHeHHE CBOKCTB Kpaxmasa i
LEJIIH0JIO3BL.

JladopaTopHble padoThI

1

JlaGopaTopHbie onbITbl. O3HAKOMJICHHE C
(pM3UIEeCKUME CBOWCTBAMH TJTFOKO3BI
(anTevHas ymakoBka, TabneTkn). KucnoTHbIN
THIPOJIHU3 CaXxapo3bl. 3HAKOMCTBO C
obpasnamu nonucaxapunos. OOHapyKeHHe
Kpaxmala ¢ TIOMOIIBI0 Ka9eCTBEHHON
peaknuu B Mezne, xyebe, Horypre,
MaprapvHe, MakKapOHHBIX U3ACIIUAX, KpyIIax.

IIpakTyeckue 3aHATHSA:

Peakuus "cepeOpsiHOTO 3epKaja’ TIIFOKO3BI.
B3aumopnelicTBUe IIIOKO3bI € THIPOKCUIOM
meau (II) mpu pa3nuyHbIX Temieparypax.
JelicTBe aMMHUaYHOTO pacTBOpPa OKCHIA
cepebpa Ha caxaposy.

OO6HapyKeHue JIakTo3bl B MoJoke. JlelicTBue
HoJia Ha Kpaxmall.

CamocrosiTenbHas paboTa CTyAEHTOB
Iouck nadopmaruu B cetu MIHTEpHET.



1.11. AMUHBI,
AMHHOKHCJIOTBI,
0esku

BrlnoaHeHue qomaniHero 3aJIaHus.
I/I3yquHe OCHOBHOM U JIONOJTHUTEIHHOMN JIATEPATyPhI

2 kypc Conep:xaHue y4yeGHOro Mmarepuajia

1

JladopaTopHblie paGoThI
1

Amunbl. [Tonstue 06
amuHax. [lepBuyHEIe,
BTOPUYHBIE U
TPETUYHBIC AMUHEIL.
Knaccudukanus
AMUHOB T10 THITY
YIIEBOJOPOAHOTO
pajuKaia 1 Yuciy
aAMUHOTPYIII B
MOJICKYIIE.
Tomosoruueckue psbl
TIpe/ieNIbHBIX
anu(aTHIeCKuX U
apOMaTHYECKUX
AMHHOB, U30MEPHS U
HOMEHKJIATypa.

JlaGopaTopHbie
onbIThI. M3rotoBieHue
HIAPOCTEPIKHEBBIX U
00BbEMHBIX MOJEIEH
N30MCPHBIX aMHWHOB.
PacTBopenue OenkoB B
BOJIE U WX KOATYIISIIHSL.
Oo6HnapyxeHue Oenka B
KypUHOM SIHLE U
MOJIOKE.

IIpakTu4eckune
3aHATHS:
OO6pa3zoBaHue cojei
AHWJIMHA.
BpomMuposanue
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1.12. A3oTconep:kain
ue
reTepoluKInYecKHe
coeIMHEHHSI.
Hyxnennosbie
KHCJIOTBI

AHUJIMHA.
OO6pazoBaHue coiei
rmunuHa. [lomydyenne

MEIHOM COIH TTIHILMHA.

Henarypanus Genka.
[{BeTHBIE peakin
OEJIKOB.

CamocTosiTe1bHasi padoTa CTYIeHTOB:
ITonroroBka K npakTH4ECKoi padore.
BrinonHenue 1oMalHero 3aiaHusl.
Ilouck marepuana B cetu UHTEpHET

Conep:xanue y4eGHOro Marepuasa

1 HykJiemHOBBIE KHCJIOTHI.
HyxnenHoBbIe KUCTOTHI
KakK IPUPOTHBIC
noiauMepbl. HyKkiteoTumst,
WX CTPOEHUE, TPUMEPBI.
ATD u AJ1D, ux
B3aMMOIIPEBPAIICHUE U
POJIB ATOTO TIpoIEcca B
npupoze. ITouarue JJHK u
PHK. Crpoenue /IHK, ee
TIEPBUYHAS ¥ BTOPUYHAS
cTpykTypa. Pabotsr @.
Kpuka u [I. Yorcona.
KommiemenTapHocTh
A30THCTBIX OCHOBaHUI.
Perumkanusa JJHK.
OCOOEHHOCTH CTPOCHHUS
PHK. Tumst PHK u ux
Ouonornyeckue (pyHKIHUH.
[TonsiTue o TpoU4HOM KoOZE
(xomone). buocuntes
Oernka B JKUBOM KJIETKE.
[eHnas nmxeHepus u
OMOTEXHOIOTHSI.
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1.13. Bruosiorn4ecKku aKTHBHbIE
coeINHEeHHSs

TpancreHHbIe HOPMBI
pacTeHui ¥ KUBOTHBIX.

JlabopaTopHble paGoThl

1

.JIaﬁopaTopHLIe ONBITHI. V3roToBneHNE 00BEMHEIX H IIapOCTCPIKHEBBIX
MOI[eﬂeﬁ A30THUCTBIX 'ETCPOLHKIIOB.

IIpakTUYecKkue 3aHATHSA:

OO0pa3zoBaHHe coiel aHWIMHA. bpoMupoBaHHe aHHITUHA.
O6pazoBanue comneii mumnuHa. [lomydeHne MeTHOH COMH IHITUHA.
Henatypanus 6enka. L{BeTHbIe peakiiuy OEIKOB.

CaMocTrosiTelbHAsA padoTa CTY/IEHTOB:
ITonroroBka K mpakTUIecKou padore.
BrinonHenue nomaiiHero 3agaHus.
ITouck marepuana B cet IHTEpHET

Conep:xanue y4ed0HOro MaTepuasa

1

®epMeHTbI, BATAMHHBI, TOPMOHBI [IoHTHE O pepMeHTax Kak 0 OMOJIOTHYECKUX
KaTanuzaTopax OeikoBoi mpupoasl. OCOOCHHOCTH CTPOEHUS M CBOWCTB B
CPaBHCHUU C HEOPTaHMYECKUMH Karanuzaropamu. Kiaccuduxarms GpepMeHTOB.
OCOOEHHOCTH  CTpPOCHHSI U CBOHCTB  (PEPMEHTOB:  CENEKTHBHOCTH U
3¢ $EeKTUBHOCT. 3aBUCHMOCTh aKTUBHOCTH (DEPMEHTOB OT Temmeparypsl u pH
cpensl. 3HaueHne (GEepMEHTOB B OMOJIOTHH M NPUMEHEHHE B IPOMBIIIJIEHHOCTH.
Buramunsl. [Tonstue o Butamunax. Vx xmaccudukanms u obo3nauenne. Hopma
noTpebaeHnsl BUTaMUHOB. BoopacTBopumele (Ha mpuMepe BUTaMuHOB C, TPYIIIBI
B u P) u xupopactBopumsble (Ha npumepe ButaMuHOB A, D u E). ABUTaMUHO3BI,
THIIEPBUTAMHUHO3BI  THIIOBUTAaMUHO3BI, NX TpoduiakTika. [opmonsl. [TorsaTre o
ropMOHaxX Kak OWOJOTMYECKH  AaKTHUBHBIX  BEIIECTBAX,  BBHIMOJHSIONINX
SHIOKPUHHYIO PETYJSIIUIO JKU3HENESTEIBbHOCTH opraHu3MoB. Kiaccubpuxanus
TOPMOHOB: CTEPOHIBI, TPOM3BOIHBIE AMUHOKHCIIOT, TIOJIUIENTHIHBIE X OEIKOBBIE
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ropMoHbL.  OTHENbHBIC TPENCTABUTEIN: JICTPAIHON, TECTOCTEPOH, HHCYIHH,
aJpeHaJIMH.

JlekapcrBa. [loHsiTHe 0 JMekapcTBax Kak XMMHOTEPAIEBTUYECKHUX Ipernaparax. 1
Kparkue uctopudeckue CBEICHHUS O BOSHUKHOBCHUU M PA3BUTUU XUMHOTEPAITHH.
I'pynmel nekapcTB: cynbpaMuaspl (CTPENTONWA), aHTHOMOTHKU (TIEHUIIMIUIHH),
AHTHIUPETUKH (aCIIUpPWH), aHaJbIeTHKH (aHaIbIWH). MeXaHu3M JeHCTBHUS
HEKOTOPBIX JICKAPCTBEHHBIX MPEMapaToB, CTPOCHUE MOJICKYI, MPOTHO3HPOBAHKE
CBOMCTB Ha OCHOBE aHajHM3a XWMHYECKOTO CTpOeHHs. AHTHOHOTHUKH, UX
KJIacCU(HUKALHS TI0 CTPOCHHIO, TUITY M CIIEKTPY JeicTBUsL. be3omacHsle criocoOb!
MIPUMEHEHUSI, JIEKAPCTBEHHBIE (POPMBIL.

JladopaTopHble padoThI 2

1

JlaGopaTopHble onbITHI. VcnibiTaHNe pacCTBOPUMOCTH aipeHANIMHA B BOJIE U 2
comnsiHOM kucnore. OOHapyKeHHe aclIMpruHa B TOTOBOMU JIEKapCTBEHHOM (hopme.
IIpakTHyeckne 3aHATHSA:

OO0HapyXeHHe BUTaMHHA A B TIOAICOJTHEUHOM Maciie. OOHapyxeHne BuramMuHa C

B A01m0uHOM coke. OmnpeneneHre ButaMmuHa D B pbiObeM jxupe Wil KypruHOM

HKEJITKE.

[eiicTBue amMuiio3bl CIIIOHBI Ha Kpaxmall. [leficTBue geruiporeHassl Ha

METUJICHOBBIN CUHUI. [{elicTBrE KaTana3bl Ha MEPOKCH] BOAOPOA.

Ananuz JICKAapCTBCHHBIX IIPEHIapaToB, MPOU3BOJHBIX CaHHLlHHOBOﬁ KHUCJIOTHI.

AHanmu3 eKapCTBEHHBIX IPEIapaToB, MPON3BOAHBIX M-aMUHO(MEHOIA.

KonTposnnasi paGora mo teme: Opranudeckast XuMHS 1

CamocTosiTe1bHAsi paGoTa CTYIEHTOB: 1
IToaroToBka Kk MpakTHYECKoil padore.

BrinoniHenne JoMalrHero 3agaHusl.

ITouck mMarepuana B cetu HTEpHET

Coaep:xanue y4eGHOro MaTepuaJia 4(2+2)

1

CocraB BemecTBa. XuMHYecKHe d1eMeHTH. CIOCOOBI  CYIIECTBOBAHUS 2
XUMHYECKHUX DJIEMEHTOB: aTOMBI, MPOCThIE M CIOXHBIC BeliecTBa. BemiecTsa
MMOCTOSIHHOTO W TEPEMEHHOI0 COCTaBa. 3aKOH IMOCTOSHCTBAa COCTaBa BEIICCTB.
BemecTBa  MOJNEKYISPHOTO M HEMOJEKYIIpHOro  cTpoeHus. CrocoOsl
OTOOpaKEHHSI ~ MOJICKYJ:  MOJIGKYJSpHbIE W CTPYKTYpPHbIE  (OPMYJIBI;
IIapOCTPEPKHEBbIE M MacmTa0HBIe TNpocTpaHcTBeHHbIE (Ctroapra-bpurie6a)
Mozenu MoJiekys. M3MepeHue BemecTBa. Macca aroMOB W MOJICKYN. ATOMHas
eauHUIa Macchl. OTHOCUTENBHBIEC aTOMHAsI M MOJIEKYJIsipHast Macchl. KonnuecTBo
BEIIECTBA U €IMHHUILIBI €r0 M3MEPEHUs: MOJIb, MMOJIb, KMOJb. Ynciao ABoraapo.



2.2. CTpoeHue aromMa

MosnsipHast Macca. ArperaTHble COCTOSHUSI BEILIECTBA: TBEPLOE (KPUCTATUINUECKOE
n amopdHOe), KHIKOe W Tazoo0pasHoe. 3akOH ABOTraJpo W €ro CIeICTBUSL
MossipHBIi 00BEM BEIIECTB B Ta3000pa3HOM COCTOSHUN. OObeIMHEHHBIHN T'a30BbIi
3aKOH U ypaBHeHHe MenpeneeBa-Knaneiipona. CMecu BemecTs. Pasnuuus mexay
CMECSIMU M XUMHUYECKUMH COEIUHEHUsMU. MaccoBas U OObeMHas JOIU
KOMIIOHEHTOB CMECH.

JlabopaTopHblie paGoThl

1

[MpakTnyeckue 3anaTusi: V3roroBnenre Moaene MOIEKYII HEKOTOPHIX
OPTaHMYECKIX H HEOPTAHUIECKUX BEIIECTB

OuncTka BemecTB GUIETPOBAHUEM M JUCTHILIAIEH. OYHCTKA BEIIECTB
TIePEKPUCTAILTU3AINECH.

CamocrosiTesibHasi paboTa CTYI€eHTOB:
ITonroTroBka K mpakTUIeCKou padore.
BrlnoaHeHue qomaniHero 3aIaHus.
TTouck matepuana B cetu UHTepHeT

Conep:xanue y4eGHOro MaTepuasa

1

ATOM - cJ0kHAsi YacTuHa. J[OKa3aTenhCTBa CIIOKHOCTH CTPOCHHS aToOMa!
KaTOJHBIC W PEHTTCHOBCKHUE JTy4H, (POTOAPOEKT, paTnOaKTUBHOCTb, AIICKTPOIIH3.
[Mnanerapnas momens aroma . Pesepdopma. Crpoenue aroma mo H. Bopy.
CoBpeMeHHBIE TIPECTABICHUSI O CTPOCHHH aroMa. KopmycKymspHO-BOTHOBOI
IOyalu3M 4YacTul] MuKpomupa. CocTaB aTOMHOTO sSApa - HYKIIOHBL: MPOTOHBI U
HEUTPOHBI. M30TONBI M HYKIUABL. YCTOMYMBOCTD siiep. DIIEKTPOHHAsT 000JI0UKa
aromoB. [ToHsTHE 00 JEKTPOHHOM OpOUTANU U DIIEKTPOHHOM 0ObOmake. KBaHTOBBIE
Yyuclia: TIaBHOe, opOWTaibHOE (IMOOOYHOE), MArHHTHOE W  CIHHOBOE.
PacripeneneHue 37IEKTPOHOB 10 JHEPreTHYCCKUM YPOBHSM, MOAYPOBHIM U
Op61/ITa.TI$IM B COOTBETCTBUH C MNPHUHIUIIOM HauMEHBIIIEH OHCPIruv, NpUHIUIIOM
[aymu n npasmmom ['yHoa. DneKTpoHHBIE KOH(PHUTYPAUA aTOMOB XUMHYECKHIX
AIIEMEHTOB. BaneHTHBIE BO3MOKHOCTH aTOMOB XHMHYECKUX JICMEHTOB.
DJeKTpoHHas KiIacCU(UKAIIS XUMUUECKUX IEMEHTOB: S-, p-, d-, f-371eMeHThLI.

JlabopaTopHblie paGoThl

76

JlaGopaTopHble onbIThl. Ha0moneHne CreKTpoB UCITyCKaHUsI U TOTJIOICHUS
COEAMHEHUN XUMHUYECKHX JJIEMEHTOB C IOMOIIBIO CIIEKTPOCKOIA.

CamocTosiTe1bHAsi paGoTa CTYI1eHTOB

[ToaroToBka K mpakTHYecKoil padore.

Brinonnenue JoMalrHero 3agaHusl.

TTouck marepuana B cetu UHTepHeT

IIpumepHbie TeMbl pedepaToB (T0KJIAI0B), HHANBUIYAJIbLHBIX MPOEKTOB:
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2.3. Ilepuoguyeckuii 3aKoH U
nepuoaMYecKasi CucTeMa
xumMuuyeckux iemenTos J.H.
MenpaeieeBa

2.4. CTpoenue BelecTBa

-Ucnons3oBanue PaarOaKTUBHBIX U30TONOB B TCXHUYCCKUX HEJIAX.
- PentrenoBckoe H3JIYy4YCHHUE U €T0 UCIIOJIb30BAHUC B TEXHUKE U MCIUIIUHE.

Conep:xanue y4eOHOro MaTepuasia

OTKpbITHE EPHOAMYECKOr0 3aK0HA. [[penoChUTKN: HaKOTIIEHHE
(bakToornmueckoro Matepuaia, padbotsl npeamecrseHankoB (M.B. Jlebepeiinepa,
A.Q. Hlankyprya, Jx.A. Hetonenaca, JI.FO. Meiiepa), che31 XMMHUKOB B
Kapncpya, nuuHoctabie kauectBa .M. Menneneesa. Otkpoite 1.U.
MeHzeneeBbIM IEPHOTUIECKOTO 3aKOHA.

Iepuoanyeckmii 3akoH u crpoenne atoma. M3otonsl. CoBpeMeHHOE MOHSATHE
XUMHYECKOTO 1eMeHTa. 3akoHoMepHOCTh [. Mo3mu. CoBpeMeHHast
(hopMyIHPOBKA IIEPHOAMIECKOTO 3aKoHa. [leproamaeckas ciucTemMa M CTpOCHUE
aroMa. Ou3ndYecKuil CMBICI MOPSIIKOBOTO HOMEpPa 3JIEMEHTOB, HOMEPOB T'PYIIITEI U
nepuona. [lepronnyeckoe M3MEHEHUE CBOMCTB AIIEMEHTOB: paJuyca aToma;
SHEPTUU HOHU3AINH; IEKTPOOTPULATENFHOCTH. [ [pUarHbI H3MEHEeHUS
METAJUIMIECKAX U HEMETAIUTYECKUX CBOIMCTB 2JIEMEHTOB B TPYIIIaX U IEPUOAAX,
B TOM YHKCJI€ OONBIINX U CBEPXOONBIINX. 3HAYCHNUE TIEPUOANYECKOTO 3aKOHA U

MIEPUOJUYECKON CUCTEMBI XUMHUECKUX neMenToB J.M. MeHeneeBa st
Pa3BHUTHUS HAYKHM W IOHUMaHUS XUMHAYECKOH KapTHHBI MUDA.

JlaGopaTopHblie paGoThI

JladopaTopHbie onbIThl. CpaBHEHHE CBOWCTB MPOCTHIX BEIIECTB, OKCHUIOB U
rugpokcuaoB 3meMenToB III nepuoga.

CamocTosiTe1bHAsi paGoTa CTYIEHTOB:
IToaroToBka Kk MpakTHYECKoii padore.
Brinonnenne JoMalrHero 3agaHusl.
ITouck marepuana B cetu UHTEpHET

IIpumepHbie TeMbl pedepaToB (10KIa10B), HHIAMBUAYAJBHBIX MPOEKTOB :
- Xuznp u gearensHocts .M. Menneneena.

- «[TeproguaeckoMy 3aKoHY OymyInee He TPO3UT Pa3pyIICHUEM. . .».

-Cunres 114-ro anemenTa — TpuyM(¢ poCCHCKUX (PU3NKOB-SIIEPIIUKOB.

Conep:xanne yaeGHOro MaTepuaja

1 IlonsiTHe 0 XUMHUYECKOM CBA3U. TUIIBI XUMUYECKUX CBSI3€H: KOBAJICHTHAS,
MOHHAs1, METAJIMUECKasi ¥ BOAOPOAHAsI.

KoBaJjieHTHasi XUMHYeCKas CBSI3b. ,ZIBa MCXaHHu3Ma o6pa30BaH1/151 9TOM CBS3H:

4(2+2)
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2.5. ITosiumepbl

0OMEHHBIN U JJOHOPHO-aKIENTOPHBIH. OCHOBHBIE TTApaMETPhl TOTO TUIIA CBSA3H:
JUTMHA, IPOYHOCTb, YTOJ CBA3M WM BAJIEHTHBIN yroy. OCHOBHBIE CBOHCTBA
KOBAJIEHTHOH CBA3U: HACBIIEHHOCTb, NOISPU3YEMOCTb U IIPOYHOCTb.
DNeKTPOOTPUIIATEIFHOCTD U KIIaCCU(UKAIINS KOBAJICHTHBIX CBSI3€H MO 3TOMY
MPU3HAKY: NOJISIpHAs U HEMIOJISIpHAs! KOBaJICHTHBIE CBsA3H. [10MIpHOCTD CBSI3U U
MOJSIPHOCTH MOJIEKYABI. CItocod mepeKphIBaHMS AIIEKTPOHHBIX OpOUTaIeh 1
KJIacCU(UKALNS KOBAaJCHTHBIX CBA3EH 110 3TOMY MpH3HAKY: [ |- i [ |-CBs3MH.
KpaTHOCTb KOBaJIGHTHBIX CBSI3€H U KilacCHU(PUKALKA UX TI0 ITOMY IIPU3HAKY:
OJMHApHBIE, IBOMHBIE, TPOIHbIE, TOJYTOPHBbIE. THIIBI KPUCTAIIINYECKUX PEIIETOK
y BELLECTB C TUM TUIIOM CBSA3M: aTOMHbIE U MOJIEKYJIApHbIE. PU3nUecKkue
CBOICTBA BEIIECTB C 3TUMHU KPUCTAITUIECKUMHU PEILIETKAMHU.

HNonnasi xuMnueckasi ¢Bsi3b, Kak KpallHUW CITydail KOBAJICHTHOHN MOJISIPHOMN
cBsA31 MexaHu3M 00pa3oBaHusi HOHHOH cBs3U. IOHHBIE KPUCTAIUTHYECKUE
PELIETKN U CBOWCTBA BEUIECTB C TAKUMHU KPUCTAIIIAMHU.

MeTtanyeckasi XUuMHYeCKasi CBA3b, KAK 0COOBIN THIT XUMUYECKOH CBSI3H,
CYLIECTBYIOIIMI B METAJUIaX U CIUIaBaxX. Ee OTMuMs U CXOACTBO ¢ KOBaJEHTHOM
Y MOHHOM cBsi3aMU. CBOWCTBA METANTUYECKOM CBA3U. MeTandeckue
KPUCTAJUTMYECKHUE PEIIETKU ¥ CBOMCTBA BEIIECTB C TAKUMH KpPHUCTAJIIaMHU.
Bonopoanasi xumuyeckasi cBsi3b. MexaHu3M o0pa30BaHus Takou cBsi3u. Ee
KJIacCU(HUKALNS: MEKXMOJICKYJLIPHAsI M BHYTPUMOIICKYIISIpHAs BOOJOPOIHBIE CBS3H.
MosnekynsipHble KPUCTAIUIMYECKHUE PEMIETKH JIsl 3TOTO TUIIA CBA3H. PU3NUYECcKUe
CBOKCTBA BEIIECTB C BOAOPOIHOM CBSI3bI0. bronornyeckas posib BOOOPOAHBIX
CBSI3€H B OpraHM3alluH CTPYKTYP OHOIOINMEPOB.

Enunas npupona XMMUYECKUX CBSI3€H: HAJIMUUE Pa3IM4YHbIX TUIIOB CBA3EH B
OJTHOM BELLECTBE, IEPEXO/] OHOI0 TUIA CBA3U B APYrOM U T.II.
Kommnuiexkcoo0pa3oBanue. [ToHATHE O KOMIUIEKCHBIX CO€AMHEHUSX.
KoopauHanmonsoe 4nciio koMriiekcooOpasoBatensi. BHyTpeHHsIs 1 BHEITHSIS
ctepa komruiekcoB. HoMeHKkIaTypa KOMIUIEKCHBIX COeTUHEHNH. VX 3HaYeHNMe.

JlabopaTopHblie paGoThl

JlaGopaTopHble onbITHI. B3anMoneicTBiie MHOTOATOMHBIX CIIMPTOB C
(henuHTOBOM KUIKOCTHI0. KadyecTBeHHBIE peakiiu Ha HOHbI Fe2+ u Fe3+.

CamocTosiTe1bHAs1 paGoTa CTYIEHTOB:
[ToaroToBka K mpakTHYecKoil padore.
Brinonnenne qoMalrHero 3agaHusl.
ITouck marepuana B cetu UHTEpHET

Conep:xanue yaeGHOro MaTepuaja

Heopranuueckue nosumepsl. [loaumeps! - MpocThie BellecTBa C aTOMHON
KPUCTAJTMYECKON PEIIETKON: alJIOTPOITHbIE BUIOM3MEHEHUS yIiiepoa (aimas,

42+2)
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2.6. [IlucnepcHbie CHCTEMBI

rpadurt, kKapOouH, QyIUIepeH - B3aUMOCBA3b THOPHUIN3AINN OpOUTANIEH ¥ aTOMOB
yIIEpoa ¢ MPOCTPAHCTBCHHBIM CTPOSHHEM aJUTOTPOIHBIX MOTU(DUKAIHIT); ceneH
U TEJUTYp LIEMOYEYHOro CTpoeHuUs. [louMepsI - CIIOKHBIE BEIECTBA C AaTOMHOM
KPUCTAJLTHYECKOHN PEIIeTKOM: KBapIl, KpeMHE3eM ([IHOKCHIHBIC COCAUHCHUS
KPEMHHUS ), KOPYH (OKCHUIT ATFOMHHUS ) ¥ aJTFOMOCHIMKATHI (TIOJIEBBIC IITIATHI,
CITIo/Ia, KaoJIuH). MuHepalisl ¥ TOpHbIe mopoasl. Cepa riacTuueckas.
MuHepanbHOE BOJIOKHO - acOecT. 3HaueHUE HEOPTaHUYECKHUX MPUPOIHBIX
MOJMMEPOB B (POPMUPOBAHUH OJHOM M3 T€OJOTHISCKUX 000TI0UCK 3eMITH -
muTochepsl

Opranunyeckne nojauMepsl. Crioco0bl UX MOMYYEHHS: PeaKIUK HOJTUMEPU3ALUH
U peakiyu nonukoHaeHcanun. CTPYKTYPBI TOJTUMEPOB: JIHHEHHEIC,
pa3BeTBICHHbBIE U TPOCTPAaHCTBeHHbIE. CTPYKTYpHPOBAHHE TOIHMMEPOB:
BYJIKQHM3AIIUs Kay4yKOB, IyOlieHre OEKOB, OTBEpIKICHHE
MOJIMKOHICHCAIIMOHHBIX MOJUMEPOB.

Krnaccudukanus moauMepoB 1Mo pa3iIudHbIM IPH3HAKAM.

JladopaTopHble padoThI 2

1 JlaGopaTopHbie onbIThI. O3HAaKOMIIEHHE ¢ 00Opa3laMu T1acTMacce, BOJIOKOH, 2
KayIyKoB, MUHEPAJIOB ¥ TOPHBIX Topox. [IpoBepka miacTMacc Ha SIEKTPUIECKYTO
MPOBOAUMOCTH, TOPIOUECTh, OTHOIIICHHE K PACTBOPAM KHUCIIOT, IeJI04eH U
okuciureneil. CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILTACTHYHBIX
mwiactMmacc. [lonydeHrie HUTER U3 KalpOHOBOM WJIH JIABCAHOBOM CMOJTBI.

OOHapyXeHHE XJIOpa B TOJUBHHIIXIIOPHIE.

CamocTosiTe1bHAsi paGoTa CTYIEHTOB: 1
IToaroToBka Kk MpakTHYECKoil padore.

BrinonHenue nomaiiHero 3agaHus.

ITouck marepuana B cetu UHTEpHET

IIpumepHbIe TeMbI pedepaToB (10KJIAI0B), HHAMBUIYATbHbIX IPOEKTOB :

- Ucnonp3oBanue PpaarOaKTUBHBIX U30TONOB B TEXHUYCCKUX HEJIAX.

-PeHTreHOBCKOE U3JIyYEeHUE U €r0 UCIIOIb30BaHNE B TEXHUKE U MEAMIIMHE.

Conep:xkanue yueOHOro MaTepuaja 4(2+2)

1 IonsiTue 0 IMcnepcHbIX cucTeMax. Kiaccugpukanus TUCTIEpPCHBIX CHCTEM B 2
3aBUCHMOCTH OT arperaTHOIO COCTOSHHSA JUCIIEPCUOHHOMN CPENbl U JUCIEPCHOU
(a3sl, a TaKKe 1Mo pa3Mepy UX 4acThll. [ pyOoAnCIIepCHBIE CUCTEMBL: AIMYIBCHH U
cycrieH3uu. TOHKOUCTIEPCHBIE CUCTEMBI: KOJIOUIHBIE (30J11 ¥ T'eJIi) U UICTUHHBIC
(MoTeKyIApHBIE, MOJIEKYISIPHO-HOHHBIE M HOHHBIE). D dext THHaams.
Koarynsiuus B kommonaHbIx pacTBopax. CHHEpE3UC B TesX.
3HaveHne JUCHEPCHBIX CUCTEM B )KMBOI M HEXKUBOM NPUPOJE U NIPAKTUYECKOU



2.7. XuMu4ecKHue peakuuu

YKU3HU YeJIOBeKa. DMYJIbCUH U CYCIIEH3HH B CTPOUTEIHCTBE, IMIIEBOU 1
MEMLIMHCKON IPOMBILIUIEHHOCTH, B KOCMETHKe. bruonoruueckue, MeAMLIMHCKHE
Y TEXHOJIOTHYECKHUE 3071U. 3HAUEHHUE TeJIel B OpTaHn3aIliy )KUBOM MaTepuH.
Buonoruyeckue, nuilesble, METUIIMHCKHIE, KOCMeTHUecKue red. CuHepe3nc Kak
(baxTop, ONPENeNMIOMUI CPOK TOTHOCTH MPOIYKIIMU Ha OCHOBE I'eleH.
CBepThIBaHHE KPOBH KaK OMOJIOTHISCKUI CHHEPE3HC, €0 3HAUCHHE.

JlabopaTopHblie paGoThl 2
1 JemoncTpanuu. Buabl ucrepcHBIX CHCTEM U UX XapaKTepPHBIEC TPU3HAKH. 2
[IpoxoxmeHue myda cBeTa Yepe3 KOJJIOWIHbBIC U UCTUHHBIC pacTBOPHI (3 ekt
Tunnans).

JladopaTopHbie onbIThI. [TonydeHue cycnieH3uu cepsl ¥ kanugomu. [lomyuenne
AMYJIBCHU PACTUTEIHHOTO Macia i Oenzona. [lomyuenne 30ms Kpaxmana.
[TomyueHnue 3011 cepbl U3 THOCYAb(ara HaTPHsL.

CamocTosiTeIbHAs1 paGoTa CTYIEHTOB: 1
IToaroToBka k mMpakTU4ECKoi pabore.

BelInonHeHHe JJOMAIITHETO 3a/1aHHS.

IMouck marepuana B cetu MHTEpHET

BeimosHenne pegepara:

-II1a3ma — yeTBepTOEC COCTOSIHUE BELISCTRA.

- AMop(dHEIe BeliecTBa B IPUPOJIC, TEXHUKE, OBITY.

Conep:xxanue y4eGHOro Marepuasa 4(2+2)

1 Kiaccnpukanusa XuMHYeCKUX PeaKIUii B OPraHMu4ecKoil U HeOPprann4ecKkoi 2
xumuu. [ToHsATHE 0 XUMHUYECKOH peaknnu. Peakinu, uayniue 6e3 H3MEHEHUS
KaueCTBEHHOI'0 COCTaBa BELIECTB: aJUIOTpONU3aLusl U u3oMmepusanus. Peakuuuy,
UAYIIAE C U3MEHEHUEM COCTaBa BEIECTB: 110 YHUCILY U XapaKTepy pearupyromux
1 00pa3yIoMmuXCs BEMeCTB (Pa3IoKeHHs, COSTUHEHH, 3aMEIICHNUs, 00MEHa); IO
M3MEHEHUIO CTENIEHEeH OKUCIIEHHS SIIEMEHTOB (OKHUCIUTEIbHO-
BOCCTaHOBHUTEJIBHBIC M HE OKHCIUTENIEHO-BOCCTAHOBUTENBLHBIC PEAKIIUN); TIO
TeIIoBOMY 3 deKTy (3K30- M SHIAOTEPMHUYECKHE); 10 (haze (roMo- 1
TeTepOTeHHBIE); TT0 HAIIPaBJICHNIO (00paTHMBIE U HEOOPATHMBIE); TT0
HCTIOJIB30BAHHUIO KaTamu3aTopa (KaTaINTHYECKUE M HEKaTAINTHYECKHIE); 110
MeXaHu3My (paJuKalibHble, MOJIEKY/SPHbIE U HOHHBIE).

BeposiTHOCTB POTEKAHUSI XUMUYECKUX peaknmii. BHyTpeHHsIs 3Heprus,
SHTAIBNHUA. TernoBoi 3 GeKT XUMHUECKIX peakuil. TepMOXuMudecKue
ypaBHeHus. CTaHIapTHAS SHTAJIBINS PEAKIUH 1 00pa30BaHMs BELIECTB. 3aKOH
I'N. Tecca u ero cinencTBusl. DHTPOIUSL.

Cxopoctb xXuMu4eckux peaxknmii. [Tonstue o ckopoctu peakuuii. CKopocTb



2.8. PacTBoOpHBI

TOMO- ¥ T€TepPOreHHON peakuu. DHeprus aKTUBALIUH.

@DakTopBbI, BIAUSIIOIINE HA CKOPOCTh XUMHUYecKoi peakiuu. [Ipupona
pearupyronux Bemects. Temmeparypa (3akon Bant-T'odda). Konnenrpamus.
Karanuzarops! # KaTanus: roMo- U TeTepPOreHHBINA, HX MEXaHU3Mbl. DEepMEHTHI,
WX CpaBHEHHE C HEOPTaHWYECKUMH KaTaln3aTOpaMu. 3aBUCUMOCTb CKOPOCTH
peaxmuii OT MOBEPXHOCTH CONPUKOCHOBEHHS PEAaTUPYIOIINX BEIICCTB.
Oo0paTuMocTh XMMHYECKUX peakuuii. XumMu4yeckoe paBpHoBecue. [lonsitue o
XUMHYECKOM paBHOBECHH. PaBHOBECHbIE KOHIIEHTpallH. JJMHAMUYHOCTD
XMMUYECKOTO paBHOBecHs. DaKTOPHI, BIUSIONINE Ha CMEIIEHHE PABHOBECHS:
KOHIICHTpaLus, AaBjieHue, Temueparypa (npunmun Jle Illatense).

JlabopaTopHble paGoThl 2

1 JlaGopaTopHble onbIThI. [loTydeHue Kuciopoaa paznoKeHHeM MePOKCHIa 2
BOJIOPOJIAa U (MIM) IepMaHraHaTa kKanus. Peakiuu, uaymue ¢ oopa3oBaHieM
0CaJIK0a, Ta3a WU BOJBI JUIS OPTAaHUUYECKUX U HEOPIraHUYECKUX KUCIIOT.

CamocTosiTeIbHAs1 paGoTa CTYIEHTOB: 1
IoaroroBka K MpakTUYECKOU paboTe.

Brmonnenue JOMAIIHETO 3aJaHus.

TTouck Mare€puaiia B CETU I/IHTepHeT

Cozep:xanue y4e0HOro MaTepuasa 8(4+4)

1 Ilonsitue o pacrBopax. ®U3KUKO-XMMHUYECKas IPUPOJA PACTBOPEHUS U 2
pacTBopoB. B3anMozelicTBre pacTBOPUTENS U pACTBOPEHHOTO BELIECTBA.
PactBoprmocTs BenecTs. CriocoObI BBIpaKeHUS] KOHIIEHTPALMH PaCTBOPOB:
MaccoBasi 10JIs1 pACTBOPEHHOTO BeIlecTBa (IIPOLICHTHAS), MOJISIPHASL.

Teopus 3IeKTPOJIUTHYCCKON qUcconanu. MexaHu3M auccoluauu
BEIIECTB C Pa3IMYHBIMM THIIAMH XUMHUYECKUX CBA3ed. BKiaa pycCckux y4yeHBIX B
pa3BUTHE MPENCTaBICHUI 00 AIEKTPONIMTHIECKON Arcconranui. OCHOBHBIE
MIOJIOKEHUS TEOPUH DJICKTPOTUTHUYECKON nrcconranuu. CTeneHb
3MEKTPOITMTHYECKON TNCCOIMAIIN U (PaKTOPHI ee 3aBUCUMOCTH. CHIIbHBIE 1
CPEIHHE DIIEKTPOJIUTHIL.

Hucconmanus Boxsl. Bomoponssiii nokazarens. Cpena BOIHBIX PaCTBOPOB
3MEeKTPoNUTOB. Peakuny oOMeHa B BOJHBIX PacTBOPAxX MEKTPOIIHTOB.

2 I'maposm3, kak 0OMeHHBIH mporiecc. HeoOpaTuMblil THIpOIH3 OpraHUIeCKUX U 2
HEOPraHWYECKNX COCAMHEHUN 1 €r0 3HAaUCHNE B IPAKTHYECKOMN NEATEIbHOCTH
YyeJoBeKa.
OO6parumelii Tuaponus coiet. Ctynenyarsiii ruaponns. [Ipakrudeckoe
TIPUMEHEHUE THAPOIIH3A.
I'uaponu3 opraHuveckux BemecTB (OeKoB, )KUPOB, YITICBOIOB,
moMHHYKIIEOTHI0B, AT®) 1 ero Onojornaeckoe 1 MpakTHYECKOE 3HAUCHHE.



2.9. OKHCINTENBLHO-
BOCCTAHOBHUTEIbHbIE peaKIHH.
DJIeKTPOXUMHYECKHE MPOLECChI

OwmbuteHne xKUpoB. Peaknus stepudukarmm.

JlaGopaTopHbie padoThI

1

2

.JIaﬁopaTopHI,Ie ONbITHI. XapaKTep aucconranu pa3jindHbIX TUAPOKCUAOB.

IIpakTuyeckoe 3ansaTUe. [[puroToBieHNe pacTBOPOB Pa3IMYHBIX BUOB
KOHIICHTPAIIUH.

CamocrosiTe/ibHasi paGoTa CTYIEHTOB:
[ToxroToBka K mMpakTUIeCcKoii pabore.
BrinonHenne qoManiHero 3a/1aHusl.

Ilouck marepuana B cetu UHTEpHET
Brinosinenue pedepara:

-CoBpeMeHHbIE METOIbI 00€33apayKUBaHUS BOJIBL.

Conep:xkanue yueOHOro MaTepuaja

1

OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIE peaknuu. CTeTeHb OKUCICHMUSL.
Boccranosurenu n okucautean. OKUCIEHNE U BOCCTAaHOBIEHHE. Baxkueime
OKHMCJIUTEIIM M BOCCTAaHOBUTEIN. BoccTaHOBUTENLHBIE CBOMCTBA METAIIIOB -
MPOCTHIX BemecTB. OKUCIUTENHHBIE U BOCCTAHOBUTEIHHBIE CBONCTBA
HEMCTAJJIOB — HpOCTLIX BCIICCTB. BOCCT&HOBI/ITGJ’ILHHC CBOﬁCTBa BCIIICCTB,
00pa30BaHHBIX JIEMEHTAMHU B HU3IIEH (OTpUIIATEIBHOMN) CTETIEHH OKHUCIICHUSI.
OKHCITHTENBHBIC CBOMCTBA BEIIECTB, 00PA30BAHHBIX 3JICMEHTAaMH B BBICIIICH
(TIOJIOXKUTENTbHOM) cTereH! OKUCIIeHUsl. OKHCIUTEIbHBIC U BOCCTAHOBUTEIbHBIE
CBOﬁCTBa BCIICCTB, O6pa3OBaHHI)IX 3JICMCHTAMU B HpOMe)KyTO‘IHI)IX CTCIICHAX
OKHCJICHHS.

Kunaccupukanusi OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX peakuuii. Peakumn
MCIKATOMHOI'O U MG)KMO.]'IGKy_HS[pHOFO OKHCJICHUA-BOCCTAHOBJICHHS. PeaKHI/II/I
BHYTPUMOJIEKYJIIPHOTO OKUCIIEHUS-BOCCTAHOBJIEHUA. Peakiiuy caMooKuciIeHus -
CaMOBOCCTaHOBIIEHUS (IUCIIPOTIOPIIHOHUPOBAHNS).

MeTtozpl cocTaBiIeHMs YpaBHEHUI OKHCINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUH.

Meron aneKTpoHHOTO OanaHca. BiusiHue cpensl Ha IpoTeKaHHE OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX MPOLECCOB.

XuMH4ecKue HCTOUHUKH TOKA. SJ'ICKTpOI[HLIe MOTEeHIMAIbIL. P CTaHAAPTHBIX
OJICKTPOAHBIX IMOTCHIUAJIOB (BHCKTpOXI/IMI/I‘ICCKI/Iﬁ pAan Hapr[)KCHI/Iﬁ MeTaJ’IJ’IOB).

10(4+6)
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2.10. Knaccupukanus BemniecTs.
IIpocTsie BemecTBa

lanpBaHMYeCKUE 371€MEHTHI U MPUHLMITEL X paboThl. CocTaBlieHHe
raJlbBaHU4ecKHX 371eMeHToB. OOpa3oBaHue rajlbBaHUYECKHUX Tap NIpU
XHUMHYECKHX 36

npoueccax. l'abBaHu4YeCKHEe AIEMEHTBI, IPUMEHSAEMbIE B )KU3HU: CBUHLIOBAsI
aKKyMyJATOpHas 0aTapes, HUKeNIb-KaJMHEBbIe OaTapen, TOIUTMBHBIC SIEMCHTHL.
DJIeKTPOJIN3 PACIIABOB U BOAHBIX PaCTBOPOB AIEKTPONUTOB. IIporeccsl,
MIPOUCXOASIINE HAa KATOJE U aHOZAE. YPaBHEHUS NEKTPOXUMUYECKUX MPOIIECCOB.
OJeKTpoau3 BOAHBIX PACTBOPOB C MHEPTHBIMU IEKTPOAAMU. DIIEKTPOIIN3
BOJIHBIX PACTBOPOB C PaCTBOPUMBIMH dJekTponamu. [IpakTuueckoe npumMeHeHne
INEKTPOIU3A.

JlaGopaTopHbie padoThl

1 JlaGopaTopHble onbIThHI. B3anMmoaeiicTBre METaUIOB ¢ HEMETAIIAMH, a TAKIKE C
pacTBOpaMu colieil U pacTBOpaMy KUCIIOT.

2 OxucnuTenbHbIE CBOMCTBA IIEPMaHTaHaTa KU B Pa3JINYHbBIX Cpefax.
B3aumopnelicTBue cepHOI U a30THOM KHUCIIOT C MEABIO.

CamocTosTe/bHAsI padoTa CTY1EHTOB:
IToaroToBka k MpakTHYECKoii padore.
BeInonHeHre JoMalHero 3aganus.
INouck marepuana B cetu VHTEpHET

Brinosinenne pedepara:

-XKusnb u gesrenprocth C. AppeHuyca.

—BKJIaI[ OTCUCCTBCHHBIX YYCHBIX B Pa3BUTUEC TCOPUU SHeKTpOJII/ITH‘IeCKOﬁ
JIMICCOLIAIIHH.

Conep:xkanue yueOHOro MaTepuasa

1 Knaccupukanusi Heopranmyeckux BeurecTs. [IpocTsie U CIIOKHBIE BEIIECTBA.
Oxcupl, uX Kiaccuuranus. ['uapokcubl (0CHOBaHHMS, KUCIOPOACOACPIKAIIHE
KHCIIOTBI, aM(pOTepHbIe THAPOKCHIBI). KHCITOTHI, MX Knaccudukaius.
OcHoBanus, ux knaccudukanus. Coau cpeiHre, KACIIbIe, OCHOBHBIC U
KOMIIJIEKCHBIE.

Metamnbl. [TonoxeHre METAIJIOB B IEPHOAMUECKON CHCTEME H OCOOCHHOCTH
CTpOEHHUS UX aToMOB. [IpocThie BelecTBa - MeTalIbl: CTPOCHHE KPUCTAIIIOB U

8(2+6)
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MeTaJTi4ecKas XuMudeckas cBsa3b. O01ue Gpusnueckre CBONCTBA METAIJIOB U
BOCCTAaHOBUTEIbHEIC CBOMCTBA UX: B3aUMOJICHCTBHE C HEMETAILIAMH
(KuCIIOpOIOM, TaIOTeHAMH, CEPO, a30TOM, BOJIOPOIOM ), C BOIIOH, KHCIIOTAMH,
pacTBOpaMH coJjeid, OpraHu4eCKUMHU BellleCTBaMH (CIIUPTaMH, TaJloreHaTKaHAMU,
(heHoIIoM, KHCIOTaMu ), co menodamu. OKCUABI U TUAPOKCHIBI METAJLIOB.
3aBUCUMOCTH CBOMCTB 3THUX COSAWHECHHUM OT CTCIICHCH OKHCIICHHUS METaJIJIOB.
3HaYCHUE METAJUIOB B TIPUPOJIE M KU3HH OPTaHU3MOB.

Koppo3ust metaioB. [ToHsTre koppo3un. XuMudeckas KOoppo3usi.
DnekTpoxuMmudeckas Koppo3us. CrocoObl 3alUThl METAIIOB OT KOPPO3HUH.
Oo6mue cnoco0bl MOTy4YeHUsI MeTALI0B. MeTaisl B ipuposie. Metamtyprus u
€€ BUIIbL: TUPO-, THIPO- U DIEKTPOMETALTYpIrus. DIEeKTPOIU3 PaCIIaBOB U
PacTBOPOB COCIMHEHUH METAJIOB M €T0 ITPAKTHYECKOEe 3HAYCHHE.

Hemetanbl. [lonoxeHne HEMETaIOB B IEPHOANIECKOH CHCTEME, 0COOEHHOCTH
CTPOCHUS UX aTOMOB. DJIEKTPOOTPULIATEIBHOCTb.

Bbnaropoausle ra3sl. Q1eKTPOHHOE CTPOCHUE aTOMOB OJIarOPOJHBIX T'a30B U
0COOEHHOCTH MX XUMHUYECKUX U (PH3UUECKUX CBOMCTB.

Hemeranns! — npocTsle BemecTBa. ATOMHOE U MOJIEKYIISIPHOE CTPOEHHE UX.
Annorponusi. XuMH4YeCcKHe CBOIicTBa HeMeTaIoB. OKUCIUTEIbHBIE CBONCTBA!
B3aMMOJEHCTBHE C METAJUIaMU, BOIOPOJOM, MEHEE IEKTPOOTPULIATEIbHBIMU
HeMeTallJlaMU, HEKOTOPBIMU CIIOKHBIMU BelllecTBaMu. BoccTaHOBUTENBHBIE
CBOIfCTBAa HEMETAIUIOB B PEaKNIUAX ¢ PTOPOM, KHCIOPOIOM, CIOKHBIMA
BEIIECTBAMHU-OKHUCIUTEISIMU (a30THOW M CEPHON KUCIIOTaMU | Jp.).

JlabopaTopHblie paGoThl

1 JlaGopaTopHblie onbIThbL. O3HaKOMIIEHHE C 00pa3aMu MPEICTaBUTEINIEH KIIACCOB
HEOpraHMYeCcKHX BemecTB. O3HaKOMIICHUE ¢ 00pa3IaMu MpeacTaBUTeNeh
KJIACCOB OPTaHMUYECKHX BellecTB. O3HAKOMIICHUE C KOJUIEKIUEH pya.

2 ITonyuenue u cBoiicTBa kuciopona. Ilomyuenue u cBoiicTBa Bogopoa.
[Tony4yenue naacTu4ecKkol cepbl, XUMUYECKHE CBOICTBa cephl. B3aumoneiicTeue
METaJUIOB C PaCTBOPaMHM KUCIIOT M coneil. CBoicTBa yIvisl: aacopOLnOHHBIE,
BOCCTAHOBUTEJbHBIE.

3 BzaunmonelicTBre IUHKA UK allFOMUHMS C pacTBOpaM KHUCJIOT U IesIo4ei.
OKpaLHI/IBaHI/IC IIaMCHH KaTUOHAMU IICJIOYHBIX U IICIIOYHO3CMECIIbHBIX
METAJJIOB.



CaMocTrosiTelbHAsA padoTa CTYICHTOB: 1
ITonroroBka K npakTH4ECKoi padore.

BrinonHenue 1oMalHero 3aiaHusl.

Ilonck marepuana B cetnt IHTepHET

Bemosnenne pegepara:

1 AnnoTponusi METasIoOB.

2.11. OcHOBHBIE KJIacChI Copep:xanue y4eGHOro MaTepuaJa 14(6+8)
HEOPraHUI€CKUX U OPraHuICCKUX 1 Bonopoanrie coennneHust HeMeTauI0B. [lonydeHre aMMuaka u 2
COCTUHEHNH XJIOPOBOZOPOJA CHHTE30M M KOCBEHHO. Dm3mueckue cBoiicTBa. OTHOIIECHHE K

BOJE: KMCIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl M aHTUAPUIBI KAPpOOHOBBIX KMCI0T. Heconeobpasyromiue u
coJeoOpazyroune okcuabl. KuciaoTHble OKCUIBI, X cBoWicTBa. OCHOBHBIE
OKCHJIBI, UX CBOHMCTBA. AM(OTEPHBIC OKCHIIBI, UX CBOWCTBA. 3aBUCHMOCTb
CBOMCTB OKCHJIOB METAIIJIOB OT CTETICHU OKHUCIICHHUS. AHTHIPHIIBI KapOOHOBBIX
KHUCJIOT KaK aHAJIOTH KUCJIOTHBIX OKCHIOB.

KucaoTsl opranndeckue u Heopranudeckue. KucioTel B CBeTe TCOpHH
ANEKTPOIUTUYECKON Jucconranui. KHCIoThl B CBETE MPOTOIUTUIECKON TEOPUH.
Knaccuduxanus opraHn4eckux 1 HeOpraHu4eckux Kuciot. Oo1ue cBoiicTa
KHCIIOT: B3aUMOJICHCTBHE OPraHMYECKUX U HEOPTaHUYECKUX KHCIIOT C
MeTaJlJlaMH, OCHOBHBIMU M aM()OTEPHBIMH OKCHJIAMH M THJIPOKCUIAMH, C COJISIMH,
o0Opa3oBaHue CIOKHBIX d3PUPoB. OCOOCHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOM
CEpHOU M a30THOM KHCIOT.

2 OcHoBanusl opranuyeckue U Heopranmyeckue. OCHOBaHUS B CBETE TEOPUU 2
ANIEKTPOIMTUYECKOH quccoruanui. OCHOBAHUS B CBETE MPOTOIMTHYECKON
teopun. Kimaccugpukanus opraHuuecKnx 1 HEOPraHMIECKUX OCHOBAHUH.

XuMHYeCKHEe CBOICTBA IIIeJI0ueii U HepacTBOPUMBIX OCHOBaHuUI. CBolcTBa
0eCKHCIOPOAHBIX OCHOBAHHUI: aMMHaKa 1 aMHHOB. B3anMHoOe BIIHsSIHIE aTOMOB B
MOJIEKYJIE aHUJINHA.



AMpoTepHbIe OPTaHNYeCKHe H HeOPraHNYeCKHe COeTHHeHnsT. AM(OTEpHEIC 2
OCHOBaHUS B CBETE MPOTOIUTUYECKON Teopuu. AM(POTEPHOCTH OKCHIOB U
THIPOKCHAOB IIEPEXOIHBIX METAIUIOB: B3aNMOACHCTBHE C KUCIOTAMH U
HIeTI04aMHU.

Coumn. Knaccuduxanuus u xumuueckue cBorucTBa cosneil. OcoOOeHHOCTH CBOMCTB
coyelf OpraHNnIecKuX U HEOPTaHUICCKUX KHCIIOT.

I'eneTuyeckasi cBsI3b MEKIY KJIaCCAMU OPraHM4eCKHX H HEOPTraHUYEeCKHUX
coeauHenmii. [ToHsATHE O TEHETUUECKON CBSA3M M TEHETUYECKUX PsaxX B
HEOPraHWYECKOM M OPTaHUYeCKOW XMMHU. [ eHeTHYeCKue psAAbl MeTasuia (Ha
TIpUMepe KalbIUs U JKeJie3a), HemeTasuia (cepbl M KpeMHUS ), TIEPEXOTHOTO
asieMeHTa (IIMHKa). [ eHeThuecKue psapl U FeHeTU4ecKas CBI3b B OPTaHUYeCKOM
xuMud. EnuHCcTBO MUpa BeriecTs.

JlaGopaTopHbie padoThl 6

1

JladopaTopHbie onbIThI. [TonyueHre u CBOHCTBA yriieKucioro raza. CBolcTBa 2
COJISTHOM, cepHOH (pa30aBieHHON) U YKCYCHOM KHCTIOT.

BsaumopnetricTBue rupokcuaa Harpus ¢ coisimu (cyibdatom mean (11) u

XJIOpUZIOM aMMOHUsT). Pa3noxkeHue THIpoKCHIa Meu.

[Tonmyuyenue n amdoTepHbIe CBOKWCTBA THAPOKCHIA aTroMHuHUA. [lorydeHue 2
JKECTKOH BOJIbI U U3YUECHHE €€ CBOICTB. YCTPaHEHUE BPEMEHHOHN U TOCTOSIHHOM
HKECTKOCTH.

IIpakTyeckoe 3ansaTue. [loaydyeHne XI0poBONOPOAA U COMSIHOM KUCIIOTHI, UX 2
cBoiicTsa. [lomyuenue ammuaka, €ro cBoicTaa.

CamocTrosiTesibHast paboTa CTYIEeHTOB: 1
Boinosnenne pedepara:

-N3otomsl Bogopoaa.

[ToaroToBka K mMpakTUIECKoi pabore.



2.12. XuMus 3J1eMeHTOB

Brimmosinenue moMalrHero 3agaHusl.
Ilonck marepuana B cetn IHTepHET

Copep:xanue y4eGHOro MaTepuaJa

1

S-JIeMEeHTbI.

Bomopon. JIBoiicTBEeHHOE IIOJNIOKEHHWE BOAOPOAA B IEPUOJUYECKON CHCTEME.
M3otonsl Bomopona. Tsokenast Boma. OKHUCIUTENbHBIE M BOCCTAHOBHTENBHBIC
CBOICTBa BOJIOPOJIA, €r0 MOJIydYeHUe U npuMeHeHue. Poib Bogopoda B KUBOM U
HEXUBOU IpUpoze.

Bona. Pons Bombl kKak cpemooOpasyroliero BEHIeCTBa KIETKH. DKOJIOTHYECKHE
ACTeKThI BOIOMONb30BaHus. JneMeHThI [A-rpymmsl. [llenounsie Metamtsl. OOmmas
XapaKTepUCTUKA IIEJIOYHBIX METaUIOB HAa OCHOBAaHUHM  TIONIOKEHUS B
nepuoandecko cucreme 31eMeHTOB .M. MeHneneeBa M CTPOECHHUS AaTOMOB.
[Monmyuenune, ¢uznueckne M XUMHUYECKHE CBONCTBAa IIEIOYHBIX METaJJIOB.
KaTnoHbl IIEIOYHBIX METaUIOB Kak BaKHEWIIas XuUMHUYeckas (opma ux
CYIIIECTBOBAHUS, PETYISTUBHAS POJIb KATHOHOB KaJMs U HATPHSI B )KUBOU KIIETKE.
[IpuponHble COETUHEHUS HATPUS U Kallusl, X 3HaYeHue. JineMeHThl [IA-rpynmsl.
OO01mas xapakTepUCTHUKa IeTIOYHO3EMEIbHBIX METAJJIOB M MarHusl Ha OCHOBAHUU
TIOJIOKEHUS B Iepruoaudeckor cucteme amemento J[. M. Menneneesa u ctpoeHus
aromoB. Kanpuuii, ero mnonydeHue, ¢uU3MUEeCKHMe W XHUMHUYECKHE CBOICTBA.
Baxueiiime coenuHeHUs KajblUs, UX 3HaueHUWE M NpruMeHeHue. Kampuuii B
TIPUPOJIE, €ro OHOJOTHYECKAs POJb. AJIOMUHHNA. XapaKTePUCTHKA ATFOMUHUS Ha
OCHOBaHUM IIOJIOXKEHU a Iepuoudeckoil cucreme aemenToB [I.J1.Meneneesa u
cTpoeHust atoma. [lonydyenue, pusnueckre U XUMHUECKHAE CBOWCTBA aIOMHUHUS.
Baxnelimme coenvHEHUs alIOMUHMS, UX CBOMCTBA, 3HAYCHUE U TNPHUMEHEHUE.
[Tpuponnbie COeTUHEHNUS ATFOMITHHUSL.

VYrnepoa u kpemHuid. OOmas xapakTepuCTUKAa Ha OCHOBAHMU MX TIOJOKEHHS B
nepuoanueckoit cucreme [[.M. MenneneeBa u crtpoeHust aroma. lIpocteie
BEIIECTBa, 00pa30BaHHBIC 3TUMH dIeMeHTaMU. OKCHIBI U THAPOKCHUIBI YIIIepoaa
U KpeMHHs. BaxHeimue comu yroapHON M KpeMHHMEBOH KHCIOT. CHIMKaTHas
HpOMBIIH.HCHHOCTB. FanoreHH. 06H_[a$[ XapaKTepI/ICTI/IKa TaJIOTCHOB HAa OCHOBAHUHN
HUX TMOJOXEHUA B TIepuoanueckor cucreme snemeHToB J.M.MenzaeneeBa u
CTPOGHHSI aroMoOB. [aloreHbpl — TMPOCThIE BEIIECTBA: CTPOEHUE MOJIEKYII,
XMMHMUYECKHUE CBOMCTBA, MOJIyY€HHUE M IpUMEHEHHE. BaxkHellne coeluHEHUs
rajJjoreHOB, UX CBOWCTBAa, 3HAUEHWE M MpUMEHEHHE. [aloreHel B MNPHUPOIE.
buonornyeckas poib rajJoreHoB.

Xanbkorenpl. OOmas XapaKTepUCTHKA XaIbKOTGHOB HA OCHOBAHUHM HX
MOJIO’KEHUS B ITepuoanueckoii cucteme anemeHToB [[.J1. Menneneesa u crpoenus

10(4+6)
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aToOMOB. XaJIbKOT€Hbl — MpOoCThle BemecTBa. Aorponui. CTpoeHHue MOJeKyIl
QJUTOTPOIHBIX MOAU(HUKAIMA H UuX cBodcTBa. llodydeHne u TpUMEHEHHE
KHCJIOpOZa U Cephl. XaJIbKOTCHBI B IPUPOIE, UX OHOIIOTHYECKAsT POIIb. DIEMEHTHI
VA-rpynnbl. Ob1ias XxapakTepucTUKa JIEMEHTOB 3TO IPYyIMIbl HA OCHOBAaHUHU UX
MOJIOKEHUS B ITepruoandeckoi cucteme ameMeHnToB J[.M. MeHnneneesa u ctpoeHus
aromoB. CTpoeHre MOJIEKYITBI a30Ta U aJIOTPOIHBIX Monuukauii pocdopa, ux
(u3HUecKre 1 XUMUUYECKHE CBOMCTBA. BomoponHbie COeTMHEHUS AIEMEHTOB VA-
rpymmsl. Oxenppl a3ota U Ghocdopa, COOTBETCTBYIOMINE UM KUCIOTHL. COMH 3THX
kucnoT. CBolcTBa KUCIOPOIHBIX COSTUHEHNH a30Ta u (hocdopa, UX 3HAYCHUE H
npuMeHeHue. A3ot u pocdop B mpupozae, ux OHONIOTHIESCKAS POJIb. DIEMEHTHI
IVA-rpynner. O01mas xapakTeprucTHKa JJIEMEHTOB 3TOU TPYIIIBI HA OCHOBAaHUH UX
TIOJIOKEHUS B Ieproandeckor cucteme amemento J[. M. Menneneesa u ctpoeHus
aTroMoB. Ymiepox U ero amrorponus. CBOHCTaB aJDIOTPOITHBIX MOAU(HUKALINI
yIiiepona, MX 3HaueHue W mpuMeHeHue. OKCUABI M THAPOKCUABI yIjiepoja H
KpeMHHUs, UX XUMUYeckue cBoicTBa. CONM YrolIbHOW M KPEMHHEBBIX KUCIOT, UX
3HaueHne W npuMeHenue. [IpupomooOpasyromas poib yriiepona Ui KHBOW U
KpPEMHUS - JUI HeXHUBOI mpupossl. d-OneMeHTsl. OCOOEHHOCTH CTPOESHUS aTOMOB
d-snementoB (IB-VIIIB-rpynm). Menp, IHMHK, XpOM, >ele30, MapraHel| Kak
MIPOCTHIE BEIIECTBA, UX (PU3NYECKHE U XUMHIUECKIE CBOWCTBA. HaxoxkmeHune STux
METaJUIOB B IIPHPOAE, WX MONydeHne W 3HaueHue. CoenuHeHUs d-3JIEMEHTOB C
Pa3IMYHBIMU CTETEHSAMHU OKHCIEHHs. XapaKTep OKCHAOB U TUIPOKCHIIOB 3THUX
3JIEMEHTOB B 3aBUCUMOCTH OT CTENIEHU OKHCIIEHHs MeTaJla.

JlabopaTopHble paGoThI

1 JlaGopaTopHble onbITHI. MI3yueHne CBOMCTB MPOCTHIX BEIIECTB H COSAMHEHUH S-
JJIEMEHTOB.
2 N3ydeHue cBOMCTB MPOCTHIX BELECTB U COCAUHEHUN P-2JIEMEHTOB.

Wzyuenne cBOMCTB MPOCTHIX BEIIECTB U COCAUHEHUH d-3JIEMEHTOB.

3 IIpakTH4YecKkue 3aHATHS
[Tonmyuyenune ruIpOKCUIOB AIFOMUHUS U IUHKA U UCCIIEIOBAHUE UX CBOUCTB.



2.13. XuMus B KM3HH 00ILeCTBA

4 [Nomyuyenue u nccienoBaHue CBOWCTB OKCHIOB CepHI, yrieposa, Gpocdopa.

CaMocTrosiTelbHAsA padoTa CTYIEHTOB:
[TogroroBka K MpakTHYECKOH padoTe.
BrinonHenue 1oMalHero 3aiaHusl.
Ilonck marepuana B cetn IHTEpHET

Copep:xanue y4e0HOro MaTepuaJia

1 XuMUsI M TPOU3BOACTBO. XHMHUYECKAas MPOMBIIICHHOCTh M XUMHYECKHE
TexHojoruu. CeIppe Il XUMHYECKON MPOMBINIIEHHOCTH. Boga B XuMU4ecKoin
MPOMBILIUIEHHOCTH. OJHEprus Ul XUMHYECKOro mpou3BoxacTBa. HayuHnble
MIPUHLIMITBE XUMUYECKOTO MPOM3BOJCTBA. 3alIUTa OKPYXKAKIIEH cpelbl U OXpaHa
Tpyla IpU XUMHYECKOM Ipou3BoacTBe. (OCHOBHBIE CTagUM XHMHUYECKOTO
npousBonacTBa. CpaBHEHHME NPOM3BOACTBA aMMMaKa M MeTaHOoJa. XHUMHS B
CEJNIbCKOM XO3SHCTBE. XHUMH3AIUs CEIbCKOrO XO3sIiCTBA M €€ HampaBJICHHUS.
Pactenns m mouBa, MOYBEHHBIH MOTIOMIAIONIMK KOMIUIEKC. YIOOpPEHHS M HX
KIaccupukanus. XUMAYEeCKHe CpeICcTBa 3alIuTHl pacTeHHid. OTpHIaTenbHBIE
MOCHCACTBUA TPUMECHCHHUSA MNCCTULUAOB U 6opb6a C HUMHU. XI/IMI/ISaHI/Iﬂ
JKUBOTHOBOZICTBA. XHUMHMSI U SKOJOTHS. XUMHUECKOE 3arpsi3HEHHE OKpY’Karolen
cpenpl. Oxpana runpocdepsl 0T XUMHIECKOTo 3arpsi3HeHns. OXpaHa MOYBBI OT
XMMUYecKoro 3arpsisHeHus. OxpaHa arMoc(hepbl OT XUMHUYECKOTO 3arps3HEHHUS.
Oxpana (opsl U GayHbl OT XUMUYECKOTO 3arpsa3HEeHUs. BUOTEeXHOIOTHs U TeHHAs
HWHXeHepus. XUMHUS W TOBCEJHEBHAs >XM3Hb dYenoBeka. JlomamiHsas anTeka.
Moromue u guctamme cpenctsa. CpeactBa 60phObI ¢ OBITOBBIMH HAaCEKOMBIMH.
CpezncTBa TMYHOM TUTHEHBI M KOCMETHKH. XUMHUA U ITHIIa. MapKupoBKa yIakoBKa
MUIIEBBIX U TUTHEHUYECKUX NMPOAYKTOB U YMEHHE UX YUTaTh. DKOJOTHUS KUIHLIA.
XUMUS U TeHETHKA YeJI0BeKa.

JlabopaTopHblie paGoThl

1 IpakTHyeckue 3aHATUs: O3HAKOMIICHHUE C KOJUIEKIIUEH yIOOpeHHUH 1
NIECTULNIOB.

TQ+1+4)



HToro

2 OzHakomiieHue ¢ 00pa3laMu CpeACcTB OBITOBOM XUMHHU U JIEKAPCTBEHHBIX
IpenaparosB.

3 OzHakomiieHue ¢ 00pa3laMu CpeACcTB OBITOBOM XUMHHU U JIEKAPCTBEHHBIX
Mpernaparos.

KOHTPOJ’ILHaﬂ paﬁoTa Mo TeEME : HeopraﬂnquKaﬂ XUMHUSA

CamocTosiTe1bHasi padoTa CTYIeHTOB:

[ToaroroBka K MpakTHYECKOH padoTe.

BeInonHeHye TOMAaIIHEro 3aJaHusl.

ITouck marepuana B cetu MHTepHET

Brinosinenne pedepara:

1 AmopdHBIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

2 OxpaHa OKpy’KaroIeil cpeabl 0T XUMHUECKOTO 3arpsI3HEHUSL.
3 XapaKkTepuCTHKH 3arpsSI3HEHUS OKPY>KAIOMIEH CPEIBI.

HUTOI'O 1614
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3.1. TpeGoBaHus1 K MUHUMAJbHOMY MATEPUAJTbHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus mporpaMMbl JUCITUTUTHHBI TPEOyeT HaIU4Iusl y4eOHOTO KaOMHEeTa
XUMuH.

O6opynoBanne y4eOHOTO KaOWHETA!
-II0CAI0YHBIC MECTA JUIST 00YYArOIINUXCS;
-pabouee MecTo MperoIaBaTes;

-KOMILJICKT Y4€OHO-METOUUECKUX MAaTCPHAJIOB;
- KOMIUICKT TUTaKaToB ;

- KOMIUICKT Pa31aTOYHOrO MaTepuana;

Texuuueckue cpeacTBa 0OyUeHUS:
-KOMIIBIOTEP;
-MYJIbTUMETUATIPOEKTOD;
-3JIEKTPOHHBIE MOCOOUS;

3.2. UudopmanuoHHoe odecredyeHue 00yUeHust
Ilepeyennb pekoMeHayeMbIX YUEOHBIX U3TaAHUH

OcHoBHAA:

1.

2.

3.

4.

[a6puensn O.C. Xumust mnga npodeccuil ¥ CHEUaTbHOCTEH COIMaIbHO-
HKOHOMHUYECKOTO U TyMaHuTapHOTro rpoduieit: yueonuk / O.C. ['abpuensn, W.T.
OctpoymoB. — M.: 2014

[a6puensa O.C. Xumus nns npodeccuii U CrenuanbHOCTeH TEXHUYECKOTO
npoduis: yueonuk / O.C. I'abpuensn, U.I. Octpoymos. — M.: 2014
a6puensa O.C. Xumusa mis npodeccuil U CHenuaabHOCTEH €CTECTBEHHO
HayuyHoro npoduis: yueonuk / O.C. I'abpuensn, W.I. Octpoymosn. — M.: 2014
[Mabpuensn O.C. Xumus: yueb. 11 ctya. npod. yued. 3aBenenuii / O.C.

Mononnumenvuasn:

1.

2.

N

o O1

[Nabpuensu O.C. Ilpaktukym: yue6. nocobue / I'abpuensu O.C., OctpoymoB
N.T'., CnankoB C.A., lopodeera H.M. — M.: 2014

["a6puensn O.C. Xumusi: mocodue aist moaroroBku k EI'D: yue6. nocodue / O.C.
["a6puensn, U.I. Octpoymos, C.A. Cnaakos. — M.: 2016

. Epoxun FO.M. , KoBanesa U. b. Xumus nis nmpodeccuil U creruaibHOCTEH

TEXHUYECKOTO U €CTECTBEHHO HayyHOTo npoduieit. — M.: 2014

. Epoxun I0.M. Xumus: 3agauu u ynpaxHenus. — M.: 2014
. Epoxun FO.M. C6opHUK TeCTOBBIX 3a7aHuil o xumuu. — M.: Akanemus, 2014
. 'a6puensa O.C. u np. Xumus njst npodeccuii ¥ CeIuaabHOCTEH TEXHUYECKOTO

npoduiisd (ANEKTPOHHOE MPUITOKEHUE)

st mpenonasareJiei

1.

2.

06 obpazoanuu B Poccuiickoii denepanun. denepanbupiii 3akoH Poccuiickoi
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4. KOHTpPOJIb U OLleHKA Pe3yJIbTAaTOB 0CBOeHUs JucuMIInHbI

OcBoeHue cofiepxkaHus y4eOHON JUCIUTUTUHBI « XUMHUSI», 00ECIIEUUBAET TOCTUKECHUE
CTYJICHTaMHU CJICIYIOIIUX pe3yibmamos:

Pe3yabrarsl 00y4yeHus DopMbI H METOABI KOHTPOJISI U OIIEeHKH
(ocBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHUSA) Pe3yJbTaToB 00y4YeHHUs
JUYHOCHHBIX:
-4yBCTBO TOPJAOCTH U YBaXEHHUS K UCTOPUU U HaOmronenvie 3a BEIIOTHEHHEM KOHTPOJIBHOM paboTHI

JOCTHKCHUSAM OTEYECTBEHHON XUMHYECKON HAyKH;
XMMHMUYECKU TPAMOTHOE TIOBE/ICHUE B
npodeccroHaNbHON IESTEIBHOCTH U B OBITY IIpH
o0pamnieHny ¢ XUMHYECKUMH BEIIeCTBaMH,
MaTepuallaMy U IIPOLECCaMU;



- TOTOBHOCTB K IPOJOJDKEHUIO 00pa30BaHuUs U
MOBBIIICHHS KBATU(UKAIUU B U30paHHOU
npo(hecCHOHATBPHOMN IEATEIILHOCTA U O0BEKTHBHOE
OCO3HAHUE POJIM XUMHUYCCKUX KOMITCTCHIHI B
9TOM;

- YMEHHE UCTOIBb30BaTh JOCTUKEHUS] COBPEMEHHOI
XMMUYECKON HayKU U XUMHUECKUX TEXHOJIOTUM JUIs
TIOBBIIIEHNS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BUTHUS B BEIOPaHHOH NpodeccnoHanbHON
JeSITEJIbHOCTY;

Memanpedmemnbtx:

[l ucmosp30BaHke pa3inyHbIX BUIOB
MMO3HABATENBHOM JEATETLHOCTH H OCHOBHBIX
MHTEJUICKTYaIbHBIX Orepanuil (oCTaHOBKA
3agaun, GOpMYIMPOBAHUE THIIOTE3, aHAIU3 U
CUHTE3, CPaBHEHHUE, 0000IICHHEe, CHCTEMaTH3aIlH,
BBISIBJICHUE PUYMHHO-CIICIICTBEHHBIX CBS3CH,
MTOVICK aHAJIOTOB, (POPMYJIMpPOBaHNE BHIBOJIOB) JIJIS
PpEIIeHNs TIOCTaBACHHON 3a1auH, IPUMEHEHHE
OCHOBHBIX METOJIOB ITO3HAHUS (HaOJIOACHME,
HAyYHBIN SKCIIEPUMEHT) [T U3Y4YCHUS Pa3IuUHbIX
CTOPOH XHMHYECKHX 0OBEKTOB U IPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOMUMOCTh
CTaJIKUBAThCs B Ipo(hecCHOHATIBHOM chepe;

-HCIIOJIb30BaHHUE PA3TNYHBIX UICTOUHUKOB JIJIS
MOTY9IEHISI XUMUIECKOH HHPOPMAIINH, yMEHIE
OLIEHUTh €€ JOCTOBEPHOCTD JIJIS IOCTHKEHUS
XOPOIIUX PE3YNIBTaTOB B MPO(heCCUOHATHHON

cepe;

npeomemubix:

[JcdopMupoBaHHOCTb IPEACTABICHUH O MECTe
XMMMH B COBPEMEHHOM HAay4YHOM KapTUHE MUpa;
MTOHUMAaHHUE POJIM XUMUHU B (DOPMUPOBAHUHU
Kpyrosopa 1 (yHKIIMOHAJILHOW TPaMOTHOCTH
YyeJloBeKa [yl PELIeHMs] IPAKTUYECKUX 3a/ay;

-BJIaJICHHUE OCHOBOIIOIAraloIMMH XUMUYECKUMHU
TOHSTUSIMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BAHNE
XUMHYECKOU TEPMUHOJIOTUEN U CUMBOJIUKOM;

-BJIaJIeHNe OCHOBHBIMH METOIaMH HayqIHOTO
TIO3HAHWS, UCIIONB3YeMbIMH B XUMHH: HaOITIONeH e,
oIMcaHue, U3MEpEeHHe, IKCIICPUMEHT; YMEHHE
00pabaThIBaTh,00BSICHATD PE3YIBTATHI
MIPOBEIEHHBIX OITBITOB U JIETIaTh BBIBOJBL;

HaOmroneHue 3a BBITOMTHEHUEM ITPAKTHUECKOH paboThI

Habmronenue 3a BBINONHEHUEM NPAKTUYECKOI padoTHI.
OKcHepTHas OIICHKA KOHTPOJIBHOMN padoTHI.



FOTOBHOCTb U CIIOCOOHOCTh OPUMEHATH MCTOAbI
MO3HAaHMUA IIpU PECIICHUHN MPAKTUICCKUX 3aaa4,

- chopMUpPOBaHHOCTH YMEHHS JaBaTh
KOJIMYECTBEHHbIE OLIEHKU U IPOBOAUTH PACUETHI 110
XAUMU9eCKUM (popMyliaM U YpaBHEHHSIM;

- BJIAJICHUC ITpaBUJIaMH TEXHUKH 0€e30I1acHOCTH npu
HCIIOJIB30BAHUH XUMHWYCCKUX BCIICCTB,

-c()OPMHPOBAHHOCTH COOCTBEHHOM MTO3UITHH T10
OTHOIICHUIO K XUMUYECKOI HHpOpMAIIHY,
MOJTYYaeMOM M3 Pa3HBIX HCTOUHUKOB.
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